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[PONOT

bl BOCHPUHUMAEM MUP HENPEPBLIBHO — HE KAK IIEMTOYKY OT/ETbHBIX CO-

ObITUII, HO KaK IIOCTOSHHBINA IIOTOK I[BETA, 3BYKa U TEKCTYp. YKe reo-
METPBHI IPEBHOCTU CIYUTAIN 3TO CAMO COOOM pa3yMeIOMMUMCs, UCIOIb3Ys He-
IpepPbIBHbIE KOHCTPYKIIMU BPOJE MPSAMBIX, OKPYKHOCTEN 1 KBaPAaTOB JIs
OIIMCAHMS OKPYKaBIIEro X Mupa. CToIeTus CrycTs aIre6pancThl OXKUBIIN
CTATUYHBII MUP F€OMETPUM B HENPEPBLIBHBIX (PYHKIUAX, CIIOCOOHBIX 060~
3HAYMTD APKy JIETAIEro CHapsAa UIM OpOUTY IIaHeTel. OHAKO IIe-To Ha
3a/[HEM IUIAHE MPSTATach MPOTUBOIIOIOKHAS MaTeMaTUUYeCKas TPaJUuIius,
OCHOBaHHasl Ha Teopun ynucena. OHa paboTana ¢ OTAEIbHBIMUA HUQPPOBBIMU
3HAYEHUSAMH, a HE C IAJKUMH U HENPEPBIBHBIMU BeandnHaMu. M xors ce-
rOJiHsA Mbl BCE €€ BOCIPUHUMAEM HEINPEPBLIBHBINA reOMeTpUYecKUil Mup,
JKUBEM MBI TEM He MeHee B udposoM mupe teopum uuces [1]. Ilourn Bce
HaIlli pa3BJe€dyeHUus U OOJIbIIas 4YaCcTh PabOTHI Tenepb MU(PPOBLIE — UX 00~
pabaThIBAIOT KOMIIBIOTEPDI, OHU XPAHAT U IIEPEJAIOT 3THU JJAHHbIE B BUJIE 110~
CJIeJOBATENIBHOCTEN IUCKPETHBIX YHCEJL.

Kax nmossuica 1udgpoBoil KOMIbIOTEP, W KaK €My yJaJoCh HACTOJIbKO
IyOOKO IMPOHUKHYTH B HAIly XXu3Hb? McTopus modru o060 TEXHOJIOTUN
npu OGIMDKANIIEM PacCMOTPEHMHU OKA3bIBAETCSA CJIOKHBIM IIE€peIUIeTeHUEM
MHOkecTBa (pakTopoBs. To, UTO cHaYaIa MOKET MOKA3aThCsA OTAEIbHBIM U30-
OpeTeHNeM, Ha IIOBEPKY OKA3BbIBAETCS IOCJAE0BATEIbHOCTBIO YACTO HE CBSI-
3aHHBIX MEKJIy COO0I0 UIeH 1 MOTUBALIMI, TIOBTOPHBIX KOMOMHAIH U TIepe-
JEJIOK, CXOASIINXCS, MHOTAA CIyCTS HECKOJIbKO JECATIIETHIH, K TOMY, YTO
MBI Ha3bIBAE€M IIBEHHON MamMHON miu TeaedonoM. /1sa npumepa BO3bMEM
OZIHy U3 HUTeN nucropum: adpoiuiaH. Camonér 6parbes Paiit «Pnaiiep 1»
CMOT IIOSIBUTBLCSI Ha CBET TOJIBKO IOTOMY, YTO JUIS HApPOXKJABIIEHCA TOTAA
aBTOMOOUILHOI MHAYCTPUH Pa3pabOTaId HOBbIE, MOIIHbIE 1 KOMIIAKTHbBIE
ABUTATEIN. A OHU, B CBOIO OUEPE/Ib, MOABUINCH U3 XKETAaHUS CO3ATh HEOOIb-
e UCTOYHUKY ITUTAHUS JUIS PEMECIEHHUKOB, JIJIsI KOTOPBIX HE ITOIXOMIN
6oJIbIINIE, JOPOTHE U KaIIPU3HbIE ITAPOBBIE JIBUTATEIN.

B03MOXHO, BBIYMCIUTEIbHBIE MANIMHBI OY/[yT CAMBIM JIYIIIAM IIPUMEPOM
TAKOTO CJIOKHOTO neperuvieTenus. HecMmeTHOE MHOKECTBO IPUYUH MOTUBU-
POBAJIO HECMETHOE MHOKECTBO JIIOJIE B TeUeHNE HECKOIbKUX CTOJIETUN Ha



[TPOJIOT

CO3JlaHMEe aBTOMaTHUYeCKUX BblumcauTesneil. Jllogn xoreau coCTaBiIsATb Ma-
TEeMaTUYECKHE M ACTPOHOMHUYECKHE TAOIHIIbI, PEHIATh CJIOXKHBIE CHCTEMBI
muddepeHnuanbHbIX YPABHEHUH JUISl MHXKEHEPHBIX IPOEKTOB, PACCUYUTDI-
BATb TPAEKTOPHIO APTILIEPUUCKOTO CHAPS/A, HOACUUTHIBATD U PA30MBATh
Ha KATETOPHUU HACEJIE€HUE, TOHUMATh MEXAHNU3MbI JIOTHYECKOT'O MBIIIICHU.
Co3saHHbIE UMM YCTPOMCTBA TOKE OBUIN OYEHb PA3HBIMU — allllapaThl, B KO-
TOPBIX C NOPA3UTEIBHOH CJIOXKHOCTBIO MEPEIUIETATNCh MIECTEPEHKN, MMaa-
JIU B KOJOJIBI C PTYTBIO MITBIPH, BPANAJINCh JUCKU, TPYOKU, pe3epByapbl
Y TOPIITHHU 3AIIOJTHSUTICH BOJOI.

OrnsaapiBasgch Ha3a, Ha HICTOKH COBPEMEHHBIX KOMIIBIOTEPOB, HCTOPHU-
KM M3y4YMJIN BCEX 3TUX (PYHKITMOHATLHBIX ITPeIecTBEHHNKOB. OHM Takxke
paccMOTpeNH MEePBbI€ HAEU aBTOMATUYECKUX BBIYMCIUTENBHBIX MAIINH
1 OTCJIEANIN PAOOTHI B 3TOM HAIIPABJIEHUH TAKUX MAaTEMATUKOB, Kak Bruib-
rebM lordpug Jleitonun, Yapabs ba6o6umpx u Aran Teiopunr [2]. UToobI
HNPUAYMATD WU PEAIN30BATD TAKYIO MAIINHY, HE TPEOOBAIOCH HUKAKOH 0CO-
6011 TeXHMUYECKOU NHPPACTPYKTYpPhI. VICTOYHNKOM H/1€eM YHUBEPCAIBHOTO
BBIYUCIUTENS sl ThIOpHHTa BOOOIE CTA YEJIOBEK C KAPAHAAIIOM U JIJTTH-
HOM G6ymaxkHOU seHTON. OHako Hu Jleionun, Hvu ba66umx, Hu ToopuHr,
1 HUKTO JIPyroii U3 T€X, KTO MEPBBIM 0ATOBAJICH C UAEEH BBIYNCTUTETbHDBIX
MaIllMH, He BHEC CBOU BKJIAJ B CO3JaHUE IIOJ€PKUBAOIIEH TEXHUIECKON
CTPYKTYPBI, C/l€JIaBII€I BO3MOKHBIM ITOSBJIE€HNE COBPEMEHHBIX KOMIIBIOTE-
POB 00IIero Ha3HAYEHUs. YHUBEPCAJIBHBIN KOMIbIOTEp ThlopuHra HE MOT
OBITH U HE OBLI HUYEM MHBIM, KpOME KaK MATEMAaTUY€CKOU JUKOBUHKOM —
IIOKA HE MOSIBUJINCHh KOMIIOHEHTBI, 6J1arojjapsi KOTOPBIM TAKOH JOCTATOY-
HO GBICTPO PabOTAIOMMUI KOMIIBIOTEP MOKHO OBLIO COOPATDH 32 Pa3yMHYIO
CTOUMOCTD.

BaxxHelmmM 13 MOAOGHBIX KOMIIOHEHTOB OBLIO aBTOMATHYECKOE peJIe.
OHo cTas0 HamboJIe€e YCIENTHBIM YCTPOMCTBOM OOIEr0o Ha3HAUEHUS, pPela-
IOIIUM 3371249y CO3/IaHMs BBIYUCIUTEIbHON MamHbl. M 3TO pemenne nexur
B OCHOBE BCEX COBPEMEHHBIX KOMIIBIOTEPOB U, CJIE€OBATEIBHO, BCEH IUPPO-
BOU CBEPXCTPYKTYPHI, B KOTOPOH MBI CETO/IHS JKUBEM. DTO (PyHJTaMEHTAIbHAS
yacTuna MuppoBoil BceTeHHON. byyun nepexknouéHHbIM B OJJHY CTOPOHY,
OHO IIPEJICTABJISET COCTOSHUE «BBIKTIOUEHO», «JIOXKb» NN «HOJIb>. B 1pyryio
CTOPOHY — «BKJIOUYEHO», «IIpaBJia» UIN «OAUH». YTO camoe BakHOE: B OTJIHU-
Yyue OT OOBIYHBIX MEXAHHUYECKUX IIepeKIiovaTeNel], aBTOMaAaTUIeCKoe pesie
MOKHO IEPEKTIOYATh Ty/a-CIoJla TEM K€ CAMBIM 3JE€KTPUYECKUM CUTHAJIOM,
KOTOPBIA OHO CaMO U CO3/AET. ITO MO3BOISIET KOMOMHUPOBATD JE€CATKU, IO~
TOM TBICSYH, 3aT€M MILIMOHBI, JaJIe€ MIJUIMAPABI PEJIE IS CO3JAHUS CIOXK-
HBIX BBIYMCIUTENbHBIX CTPYKTYp. Ilopcoeamnsas BbIXOJbI ogHOrO Habopa
peJie KO BXO/IaM JIPyrux HabOpPOB, MOKHO 3aCTABUTD MX BBIIOJHATH apudme-
THUYECKHe W Jorndeckue 3axadn [3]. CoeamHss BBIXOJbI OOPATHO CO BXO-
JAMH TIPEABIAYIINX CJIOEB, MOXKHO Jla)Ke CHeNaTh TAK, YTOObI OHU XPAHWIN



ITPOJIOT

B IIAaMATU NHMOPMAIUIO MEXK/]y dTAllaMU IOBTOPSIOMMXCS IMPOIECCOB — TO
€CTh PEATN30BbIBUIN AITOPUTM [4].

HckoHHOE pesie HECKOIbKO pa3 MEHSIO CBOIO (PU3NUECKYIO (popMYy, Tepes
T€M KaK IIONACTb B KPEMHUEBBIN UUII, JIEKAIUNA B OCHOBE COBPEMEHHDIX
BBICOKOCKOPOCTHBIX 3JIEKTPOHHBIX KOMIbIOTEPOB. MpoHnuHO, 4TO B HHEp-
BbI€ CTO JIET CBOETrO CYIIECTBOBAHUSA pabOTy pese MOYTH BCErja yJaydina-
JIA JIIOJY, BOOOIIE He MOMBIINUISBIIYE O BbIYUCAeHUAX. OHU IIbITAJIUCH Ha-
JAIUTD nepejady coodmenuii. M 6iarosaps ncTopudeckoi CaydaiiHOCTH
IOJIYYUJIOCh TaK, UTO, CO3/laBas YCUJIUTEIN aHAJTOIOBBIX CUTHAJIOB — TeJe-
(pOoHHBIX Pa3roBOPOB, pafuoNepesad U T. II., — U300peTaATENIN U NHXEHEPDI
OJHOBPEMEHHO CO3J]ABAJIN ABTOMATUIECKHUE PEJI€ BCE BO3PACTABLIEH CJIOX-
HOCTHU U CKOPOCTH PaOOTBHI.

Buxmopuarckas omxpeimua c usobpascenuem soxszara Iladounemon

Hcropus nogasieHus KoOMIbIOTepa, HaunHalomasca ¢ Yapabnza baooua-
’)Ka, npuBouT Hac B JlIonon cepeannnl XIX Beka. ITo agpecy lopcer-cTpur,
1 maxoaunoch KpynnHoe 37aHue, CAy;KMBIIEE JOMOM U MacTepckoit ba6ou-
Ky — MaTeMaTHUKy, 9KOHOMUCTY U uzobperaremo. OH JecATUIETUAMUA BO-
3WICA C BBIYMCJUTENbHBIMU MaIllMHAMU, COOPAHHBIMU M3 MEXaHNYECKHUX
yacTei: mecrepHeii, KOJIEeHYAThIX BAJIOB, KyJa4KOB U T. II. O6€eCIIOKOeHHbIH
KpaliHe MeJIEHHBIM IIPOTPECCOM, a TAKKE ITyMOM, KOTOPbIA HAITOJHA YJIN-
IIbI II0 ME€Pe TOTO, KaK OKPECTHOCTU IPEBPAIlIUCh U3 TUXOI'O IPUTOPOJA
B Pa3BUTOI FOPOJCKOM LIEHTP, OH CTaJl TPATUTH OOJIBIIYIO YACTh CBOUX CHUJI
Ha KaMIIAHUIO IPOTUB PACIPOCTPAHABIIEHCH IIYMOBOM 3apasbl: YIUYHbBIX
My3bIKaHTOB. [Tocie cmepTn ba661/ K2 B €ro MacTEPCKONH OCTAINCH JIEKATh
U MBbLIATHCS HECKOJIBKO (PPArMEHTOB €TI0 BEJUKON MEUThl, aHATUTUIECKOM
MaIIMHBI. Y KOTO-TO OHA BbI3bIBaJIa MHTEPEC, KOMY-TO Ka3aJach €PyH/I0M WIN
Jla’Ke 4€M-TO HEBO3MOKHBIM.



[TPOJIOT

A Tem BpeMEHEM BCETO B Iape KWJIOMETPOB K 3aIaJly Pa3BOPAdYMBATIACh
nHasg ucropust. OTKpbLIACh IEPBas KOMMEPUYECKask CUCTEMa Iepeadn CO00-
IMIEHUI IOCPEACTBOM d1eKTpudecTa. OHa nepegaBata NHMOPMALIHIO BAOJIb
Bosbmoil 3anagHoi xene3Hon goporu, coeguHasmen sok3an Ilagauarron
u 3anagHbiil JIpefiToH (CerofHs HEAWIEKO OT TOTO MECTAa HAXOAUTCS adPO-
nopT XUTpoy). ITO ObLT NEPBBIN HAMEK HA HOBBIM CEKTOP MHAYCTPUH U TEX-
HOJIOTUH, KOTOPBIM BIOCJIEJICTBUM HA30BYT TEJIEKOMMYHUKAIIUAMU. IDTOT
CEKTOP MOPOAWT MHOXKECTBO BOJH BBIYMCIUTENIBHBIX TE€XHOJOTHH, pado-
TABIINX HE HA MEXAaHUYECKOM IIPUHIMIIE, 4 Ha 3JIEeKTpUIecKoM. B mocreno-
BaBIIEM CTOJIETUH OH CTAHET IECTOBATh U MOAJEPKUBATH ITOCJIEJOBATEIEH
ba66mmka. A Bcé HAYaIOCh C MOMCKA CIIOCOOOB MEpPeAadYn COOOIEHUI T0-
CPE€JICTBOM 3JIEKTPUYECTBA.



HAJTbHOTMCb

qTO6bI U3YYUThb MCTOPHUIO BO3HUKHOBEHMS peJie, MbI IPEXKJEe BCETO
JIOJIKHBI Pa300paThCsl B IPOUCXOKEHUH JIEKTPUUYECKOTo Tejaerpada.
M3 sroro mzobpereHus BLIPOCIA UCTOPHUSA TEJIEKOMMYHUKALMI, CTaBIIasd
HEUCCAKAEMBbIM MCTOUYHMKOM IU(PPOBBIX YCTPOUCTB M MH(MOPMAIIMOHHbBIX
texHosoruil. Ho tenerpad nosiBuica TOJbKO IOCTIE MHOKECTBA IOIbITOK,
PACTAHYBIINXCS Ha IEJIbIN BEK, TIO ITepejjade «JOHECEHU» (TOro, 4To cervac
MBI Ha3bIBaeM «MH(pOpMaIieii») TPy IOMOIIU 3I€KTPUYECTBa.

OjHako cHayaaa HEOOXOAUMO CJleJIaTh OJHO BAKHOE IOACHEHUE: JIIOAU,
O KOTOPBIX NOHAET pedb HUXKE, IPEJACTABIAIN cebe 3IeKTPUYeCTBO IIPU 10~
MOIIM KaTErOPUM M KOHIENIMMA, COBEPHIEHHO OTIMYHLIX OT Hamux. Hamn
yué€Hble (PU3UKM YIAKOBA/IU HAYYHBIH OIBIT IPOILJIOTO B AKKypaTHbIM HAO0OP
KOHIIENIUMI M ypaBHEHUM, UCKIIOYUB CTOJETUs Pa3BUTUSA U KOH(IUKTOB
Mexly pasHbIMu punocodckumu mkoaamu. Hanpumep, OM HuKorza He nu-
can ¢popmyny V= IR, a Makcsesu1 He co3/laBas ypaBHEeHUsI MakcBesLia.

S He Gyny IBITAThCS U3y9aTh BCE IOBOPOTHI U XUTPOCIUIETEHUS MHTELIEK-
TYaJIbHOI MCTOPUU 3JIEKTPUUECTBA, HO IONBITAIOCH IPEJCTABUTDL MU B TOM
BU/JI€, B KAKOM OHU IOSABUJIMCD HA CBET, 2 HE B TOM, KOTOPBIA Mbl UM IIPUJAEM,
OCHOBBIBAACh HA COBPEMEHHON KapTUHE MUpa.

DJTEKTPUHECKAR XMAOKOCTb

SB1eHME 3IEKTPUIECKOTO NPUTKEHUS ObUIO U3BECTHO C IPEBHUX BPEMEH.
B VI B. 1o H. 5. ®anec Munerckuii onucaz CBOU HAOIIOEHNS 32 TEM, ITO OY-
J€T, €CJIA IIOTEPETH KyCOUYEK AHTAPS (IIO-TPEYECKU «3TEKTPOH» — 10 UMEHU
3Be37bI JuekTpa u3 cembu [Lnesn B co3sesanu Tenpia) 0 KOMAYBIO MEPCTh.
On oT™MeTNI, YTO EPbS U APYTrHUe JETKHE OObEKThI BHE3AITHO HAUYMHAIOT IIPU-
TATUBATHCA K sHTapio. Ho MHOTO BEKOB 3Ta JMKOBUHKA HE IIPUBJIEKAIA OCO-
OEHHOI'0 BHUMAHUS.
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QJIEKTPUYECKAA JKUJIKOCTD

C pocrom skcnepumenTanbHOl Hatypgurocopun B XVII-XVIII Bekax
y4€HbIE Ha4aIl MPOSBIATH TOPa3io GOJbIIE NHTEPECcAa K CTPAHHOCTAM IIpU-
poapl. CormacHO apUCTOTENEBCKOMY B3IVIAJly HA MUP, AOMHMHMPOBABIIEMY
B eBponenckoi ¢puaocodun B TeueHue Bcell anoxu Bo3poxaeHus, TOIbKO
SIBHO HA0TIOa€MbI€ 3aKOHOMEPHOCTH MOIJIU IPUBECTU K MOHUMAHUIO IIPU-
poanbIX ncTUH. HOBBIE 3KCIIEpUMEHTATOPBI OIIPOBEPIIN 3TY TOUKY 3PEHUS.
®dpsHcuc bakoH nrcan HeYTO TPOTUBONOIOKHOE B CBOEH paboTe «Bennkoe
BOCCTAHOBJIEHHE HayK» 1620 roga:

S xoTen 6bI, YTOOBI IpejIaraeMasl MHOIO HaTypguaocopus Gbuia HcTOpUeit
HE TOJIBKO CBOOOHOM U HEOTPAHUYCHHOI NPUPOJBI (KOIJia OHA IPEJOCTABIIC-
Ha camMa cebe 1 paboTaeT CaMOCTOSITEIbHO), HO GOJIbIIe MCTOPHEH MPUPOADI,
HCTIBITHIBAIOIIEH OrpaHuyYeHus 1 Bo3MyiieHus. Korna mo sagymke u geficTBUIO
YeJOBEKA OHA BBITECHSCTCS U3 €€ €CTECTBEHHOIO COCTOSHUS, CKMMAETCS U IIpe-
o6pasyercsa. IIpupoja Bemieii BbIIAET camy ce6si ¢ 6oJIbIICH TOTOBHOCTBIO IO/ BO3-
JCUCTBHEM YEJ0BEKA, HEKEIN KOT/[A OHA IIPEOhIBAECT B CBOOOHOM COCTOSIHHLL.

Anmmiicknii ¢usuk Ywibsam Imip6epT nepBbIM npuyMan TEPMUH, yIU-
TBIBAIOIUH, YTO TOCJIEJCTBUS «Pa3/PAKEHNsI» STHTAPS ObLIN YacThIO 6osee
o6mero asiaenus. B ceoém Tpakrare ot 1600 roga «O MarHuTe, MArHUTHBIX
TeJIaX 1 O OOJIBIIOM MarHuTe — 3eMJie» OH Ha3BaJI 3TO SABJIEHUE «3JI€KTPUIUATY-
COM», 9YTO 3HAYUT «BEIYIHI c€0s1 MOZOOHO THTAPIO>». OH OIMCAT MHOXKECTBO
PA3JIMYHBIX CYOCTAHIUIN, BLIKA3bIBABIIMX CIIOCOOHOCTb IPUTATUBATD JIpyrue
BEIIY IIOCJI€ HATUPAHUS, BKJIIOYAs JparolieHHble KAMHH, CTEKJIO U cepy. Bcé
emnié caeays ApeBHeN MoJIeId MaTePUU, COCTOSIIEN U3 YETBIPEX 3JIEMEHTOB —
OTHSI, BO3/lyXa, BOJBI M 3eMJIH, — [MIBOEpT cunTaI, YTO UMEHHO BOJHAS YaCTh
3TUX CyOCTAHIMI IPHUaBAIa UM 3IeKTpudecKyio sHepruio [ 1]. Ho on e mor
IPEJICTAaBUTD C€0€, YTO Ty SHEPTUIO KOTAA-HUOYAb MOKHO OYAET MCIIOTb30-
BaThb JUIsl nepefadn coobmenuii. Cria TpUTSKeHUsT paboTasa TOJIbKO Ha
OYeHb HEOOJIBIINX PACCTOSTHUSAX.

K nmagany XVIII Beka HOBbIE CIIOCOOBI MOTYyYE€HUs DJIEKTPUUECTBA ObLII
M300peTEeHbI U APYruMu. bputo 06HApYKEHO, UTO, IOJOKUB PYKY Ha Bpala-
IOIUICA AP, MOXKHO CO3/IaTh MOIITHYIO 3JIEKTPUYECKYIO CHUTY U IaKe Iepesia-
BaTh €€ 1o HUTH. Yepes Heckoubko et CtuBeH Ipeit 06Hapy K11, YTO MOKET
OCYIIECTBUTD 3Ty IIE€PEAAdy Ha HECKOJIBKO COTE€H MeTpoB [2]. bpuin co3ganbr
U IPyrUe MOXO0XKUE 3JI€KTPUIECKIE MAIINHBIL.

K Tomy Bpemenu yuénple Hagam (pOpMHPOBATh IPEACTABIECHNE 00 3JIEKT-
pUYECTBE KaK O JKUJIKOCTH, KOTOPasi HAKAIUIMBAETCS, @ 3aTEM PACXOJYeTCs, I1e-
peTeKas ¢ OJHOTro MecTa Ha Jipyroe. B ommune ot [nipbepra, oHn He canTanu,
9TO 3TO ObLIa OOBIUHASA BOJA, A MPEJCTABIIN €€ cebe KaK HEKyI0 HeMaTepu-
anpHyIO cyoctaniuo. Hekoropsle gymany, 94To HECKOIBKO Pa3JINYHBIX K-
KOCTEH OTBEYAIOT 32 CBET, MArHETU3M, dJEKTPUYECTBO U JaKe KU3Hb. [pyrue
BEPWIU, YTO CYIIECTBYET €JMHCTBEHHAS 3(PUPHAS KUAKOCTD, IPOSIBISAIONAS
cebs1 mo-pasHomy [3].



JAJIbHOIINCDH

Tiwbepm nposodum arexmpuveckyio demorncmpayuro npu dsope xoponesst Fausasemot
(ppaemenm xapmunv XIX eexa)

Hawryqmyio éMKOCTb JUIsl 9TOM KUJIKOCTH OOHapyxkuau B 1746 roxy
C U300pEeTEeHNEM T. H. JIEUJEHCKON OAHKU, HA3BAaHHOW 110 UMEHU rOpoJa,
IrJie OHA CHayYaIa NPOCIaBUIACh. ITO YCTPOUCTBO B 3aKOHYEHHOM BU/JIE CO-
CTOSIJIO U3 CTEKJSHHON GAHKH, OOGEPHYTOI BHYTPHU M CHAPYXKU METAJLIU-
4eCKOU (POIBbroif, U ¢ METAUIMYECKUM BBIBOJOM, TOPYAIIUM CBEPXY, CO-
eUHEHHBIM C BHyTpeHHeH ¢oubroii [4]. Ecimm moacoeMHUTDL K BBIBOAY
3JEKTPUUECKYIO MAIIMHY, TO OaHKA CMOKET XPAaHUTh OIPOMHbBIE KOJTUUYECT-
BA 3JIEKTPUYECKON )KUJAKOCTU, OYATO OBl HAIUTOU B He€. DTA XKUIKOCTh
BbITEKas a U3 OAHKU Yepe3 CUJIbHBIN paspsjl, KOrja BbIBOJ MOACOEUHSIN
K BHeIIHEH ¢obre.



QJIEKTPUYECKAA JKUJIKOCTD

Jletidenckasn banka

K ToMy BpemeHM NOsIBIIACH Iie/Iast HAydHas CYOKY/IBTypa «3JIEKTPUKOB». 3a-
HOJIyYHB IEKTPUIECKUN TEHEPATOP U JIEUIECHCKYIO GaHKY, MOXKHO ObLIO JIETKO
SKCIIEPUMEHTHPOBATh C 3JIeKTpudecTBOM. IIpy 3TOM BOBCe He 00sI3aTEIBHO
ObUIO 3aHIMATBCSI MATEMATHYECKIMU TOHKOCTSIMH BOIIPOCA, YTOGBI IPOBOAUTD
KpacovHble U sipkue JeMoHcTparmy. ben ®paHkinH, caMblil 3HAMEHUTBIA 13
TEX «3JIIEKTPUKOB», AKE IIPEUIOKIUI, YTOOBI HECKOJIBKO TAKHX YCTPONCTB, 00D
€IMHEHHBIX B I1EIIb, UCIIOJIBb30BAIHCH JUIS1 YMEPIIBICHUS 1 HOCIEAYIOMETo IPu-
FOTOBJICHUSI MHACUKY Ha Y>KUH. OH Ha3BaJI TAKYI0 KOH(UIYPALIUIO U3 HECKOJIb-
KX OAHOK «baTapeeii« (110 aHAIOrny ¢ 6aTapeeii MylIeK):

Hapeiiky HY>KHO yOUBATB JUIS Y>KITHA ITPU ITOMOIITU 3JIEKTPUUECKOTO yaapa, a 3a-
TEM XAPUTh [IPU IOMOIIU dJIEKTPUIECKOTrO BBIBOJA IIepeJ OTHEM, 3aKKEHHBIM
3JIEKTPUYECKOIN OYTBITKOIH. 3a 3Z0pOBbE K€ BCEX 3HAMCHHUTBIX 3JCKTPUKOB
B Anrmun, Tomanaun, @pannum u lepmMaHun Hy)KHO TUTh U3 3apsKEHHBIX 60-
KJIOB I10/I 3aJIIT IIyIICK U3 3JIEKTPUYECKOil 6aTapeu [5].

M3ygas BO3MOKHOCTU JIEHI€HCKON GAHKH, YIEHbBIE YBUJIEIN, UTO JIEKTpUUe-
CKYIO KMJIKOCTb MOKHO II€PE/IaBaTh HA OOJIbIINE PACCTOSHUS U, KaK Ka3alocCh,
MTHOBEHHO. KCIIEPUMEHTATOPDI IOKA3bIBAIN 3TO HA OIBITAX, OTIIPABJIAA 3aPsi-
JIbI U€PE3 PA3IUIHBIE CPEIbI, BKIIOYAs peKU 1 03¢pa. OCOOEHHO ITPOCIaBIIINChH
(ppanmysckne nemoncrpanuu ab6ata Kan-Anryana Hosne. On ornpasmr pas-
pan uepes 180 comat KOposeBCKO rBapuu, a 3aTEM I10 IIEIIOYKe MOHAXOB-Kap-
TE3UAHIIEB JUIMHOIO B IIOJITOpa KWioMeTpa. Kaskaplil 13 MOHAXOB COEUHAIICA
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C COCETHNMH, IepKa B PyKax MeTaLTmdeckuii mposog [6]. K Tomy Bpemenn axc-
HEPUMEHTBI YK€ ITOKA3aId, YTO METAUTMYECKHE ITPOBOJA CIYKAT HAMTydIIei
Cpeoii 1A Iepeauul — YTO OHU ObUIN «IIPOBOJHUKAMU» JIJIS 3JIEKTPUYECTBA.

[TPOXEKTEPHI

Mcrnonp3ys HOBble MHCTPYMEHTBI — 3JIEKTPOCTATUYECKHE F€HEPATOPBI HA OC-
HOBE TPEHMS, JIEHIeHCKIE OAHKU U ITPOBOJSAIINE ITPOBOJA, — YIEHbIE HAYaIN
JieJIaTh II€PBbIE MOMNBITKU II€PeAavYi COOOIEHUN ITPU IOMOIIU 3IE€KTPUIECT-
Ba. B 1753 rogy nekro C. M., 4bst IMYHOCTD TaK M HE ObLIA YCTAHOBJICHA,
OTHPABWI B KypHasn Scot’s Magazine (cTapeidmmii U3 HbIHE M3/AIOMMIXCS
KYPHAJIOB, ITOCBAIMEHHBIX NOTIAHICKUM HOBOCTSM; IIEPBBI HOMEP BbIIIE
B 1739 roxy. — IIpum. nepes.) cBoit «<MeTox 6bICTpOI epesaur HH(GOPMALIUL».
OH onmcas CUCTEMY, UCIIOIb3YIOMIYIO IT0 OJHOMY IIPOBOJY Ha KaXK/YIO U3 OYKB
andasuta. Ha OKOHYaHNN KaKIOTO IIPOBOAA HAXOAUJICS MIAPUK U3 TYO0UaTO-
ro pacTUTEIbHOro Marepuaaa. Ilpu nepegaue mo npoBoay 3apsjaa HAJIEK-
TPHU30BAHHBIN MIAPUK JOJDKEH ObUI IIOJHUMATH COOTBETCTBYIONMIUI JINCTOK
Gymaru ¢ n3o0pax€HHOI Ha HEM GykBoil. HemsBecTHo, xT0 6bL1 3TOT C. M.
¥ OBLIO JIN IOCTPOEHO MOLO0GHOE YCTPOHCTBO [7].

Ho 3a mocie10BaBIIIyIo COTHIO JIET IO €ro CTomaM nowm gpyrue. B 1774 roxy
mBelinapckuii pusnk JKopx Jlyn Jlecax npenoxkui cucremy ¢ 26 mposoja-
MU, IIOXOXKYIO Ha OIMCAHHYIO TanHCTBeHHBbIM C. M. 26 GykB ObUIM pacrosio-
JKEHBI B HEll Ha MaHeP KJIABECHHA (CHCTEMa CTOsUIA B €TO JJOME U IepeiaBaa
COOOIIEHUS MEXKY ABYMsI KOMHATaMH. — [Ipum. nepes.). OH MOZYMBIBAJI O TOM,
YTOOBI IPE3EHTOBATH 3Ty cucteMy Ppuapuxy Besnkomy, «<4To6bI TOT CaM o11e-
HIWI €€ MOJIe3HOCTh>», HO Jlaxke ecou Jlecask M cMor 3TO cies1aTh, MOHapXa OHa
HE BII€YaT/INJIA, [IOCKOJBKY 60JIee O HEll HUYEero HEM3BECTHO.

Kax moe vt 6vtensadems meneepag Jecasxca (¢ epasopve XIX sexa). Obpamume enumarue
HA IAEKMPUMECKYI0 MAUUNRY Cnpasa
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TPOKEKTEPBI

Yepes gBagnats jget ucnaer f1oH @panrnucko CaabBa MpeaIoKII CUCTe-
My IepeJjaui COOOIEHUI HEITOCPECTBEHHO HA TeJI0 Yenoseka. ITpuanmaio-
U JOJIKEH OBbUI IePKAThCS 32 IPOBOJL M IOJIYyYaTh COOOIIEHUS HAMIPSIMYIO,
KOIJia JIPyroil KOHEI| IPOBOJAA NMPUHUMAI Obl paspsj JeHZeHCKOU OaHKH.
OH He OOBSACHWI, KAK CMOXKET HANTU JOOPOBOJIBLIEB, KOTOPBIEC ObI IIEJIBINA
J€Hb JIEPKAINCDH 3a IIPOBOJL B OKUIAHUH yAapa TokoM. ITosxe on mocTponn
60Jiee TYMaHHYIO CUCTEMY, CO3/IaBABINYIO NCKPBI MEXK/y KyCOUKAMU >KE€CTSIHOM
(posbru, NpoAEMOHCTPUPOBAHHYIO UM UCITAHCKOMY JBOpPY [8].

MO:XHO NPUBECTH €€ MHOKECTBO NPHUMEPOB IOJOOHOTO MCIOIb30BAHMS
anexrpudectBa 3 XIX Beka. Takue skcrieprUMeHTATOPHI C TeaerpadoM IosiB-
JsUIICh Ha nepudepun snekrpudeckoil Hayku. PpanromH, Bonst, Papageit
U JIpyrue yuéHble, NCCIeJOBABIINE IYOMHHYIO IIPUPOJY JIEKTPUYIECTBA, HE UH-
TEPEeCOBATNCH CIIOCOOAMM ITepeAadr THPOPMAIUH. TO ObLTA ITOXA «ITPOKEKTE-
POB» —MOAEH C TPaHMO3HBIMU IUIAHAMU, OT OCHOBAHUS MIOTIAHICKOIN KOJIOHIH
Ha [TanamckoM nepemeiike 10 peanusanuy ApeBHEN MEUThI 00 ATXUMUYECKON
TpancmyTaiun. Mx seicmensan Jxxonaran Ceudt, HaOMHUBIIMKN «AKajeMUIO
B Jlarano» n3 «Ilyremecrsuii Iyumsepa» 0AbMU, TIIETHO IbITABIIAMUCH W3-
BJIEUD COJIHEYHDIE JIY41 U3 OTYPIIOB U 3aHATBIMU JIpyroi epysjoi [9]. Takne mpo-
XKeKTEPBI, Kak Jlecax 1 CanbBa, CTOIKHY/INCH C HECKOJIBKUMU IPEISTCTBASAMUI HA
IyTH K IPAKTUYECKOH 1 3(PPEKTUBHOI cCCTEME, KOTOPOI ObLTA HEOOXO/IMIMBI:

1) HapEXHBIT MCTOYHUK SHEPTUH. JIEKTPUYECKHE MAIIMHBI U JICH/eH-
CKre GAHKU ObUIN CIMIIKOM IPUBEPETMBBIMUA U IOTEHIIUATBHO OIlac-
HBIMM YCTPOMCTBAMU, HECIIOCOOHBIMHU OOECIIEUUTD IITABHOE TEUEHHE
3IEKTPUIECKON KUAKOCTU (TO, YTO MBI HA3BAIH ObI YCTONYUBBIM TO-
KoM). bosee Toro, roBopsi COBpEMEHHBIM A3BIKOM, OHU JABATH CJINII-
KOM OOJIbIIOE HAIIPSKEHUE, YTO BBIPAKAJIOCh B CUIBHBIX IOTEPAX HA
IJIOXO U30TMPOBAHHOM ITpoBoJie [10];

2) addexTuBHBIE CITOCOOBI OOHAPYKEHUS CUTHAIA U IEPEBOJIA €TO B SA3BIK.
ITpob6iema coxpepxama B cebe aBe: MOCTPOUKY JOCTATOYHO UYBCTBH-
TEJIBHOTO JETEKTOPA U MOUCK CII0CO6a KOJUPOBAHUS A3bIKa B 9TOM Jie-
TeKTOpE. BOJBIMHCTBO 3J€KTPUKOB-TIPOKEKTEPOB MBITAINCH HAIIPS-
MYIO ITPE/ICTABIATD OYKBBI A1(DABUTA HA TOM KOHIIE ITPOBO/IA, UCIIOJIb3Ys
160 IO OJHOMY IIPOBOAY HA KUKAYIO OYKBY, TMOO TaKHe YCTPOICTBA,
KaK CHHXPOHU3UPOBaHHBIE KOJIECA NIM MHOYKECTBO UTOJIOK, YKa3bIBaB-
IINX HA HY>KHYIO OYKBY;

3) KoHnenTyalbHas IIaT(OpPMa, Hapap/sdomas SKCIEPUMEHTDI B HyX-
HOM HanpasiaeHnu. OM He pa3paboTaJl CBOH 3HAMEHHUTBINA 3aKOH
BILIOTB 10 1827 1., 2 BHe IepmManmnu oH cTas1 U3BECTEH TOMBKO B 1840-X.
Jlo 3TOro BpeMeH! O4YeHb CJIOXKHO ObUIO MOHATH, IOYEMY ONpeIeaéH-
Hble KOMOMHAIIMY IIPOBOJIA, 3JI€KTPUUYECKOTO NCTOYHUKA U JETEKTOpa
paboTanu 3aMeYaTeIbHO, a JPYTHe NOTHOCTBIO MPOBATUBATUCE [11].
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Ha npeogosenue 5TUX IPENsATCTBUN YIILIO €I[é HECKOIBKO JeCATUICTHIA,
IpU4EM OOBIYHO 3TO MPOUCXOAMIO CAYYAHO, KaK TOOOUYHBIN 3 deKT, moka
HICCJIEZIOBATENN IBITAINCH PeIlaTh COBEPUIEHHO Jpyrue 3axa4du. Ho crnava-
Jla HAM HEOOXOMMO PACCMOTPETD IIPUOOP, C KOTOPBIM OYAyT CPaBHUBATHCS
BCE IOTIBITKH IIEPEAAYN CBEACHUI IPU TOMOIIY 3JIEKTPUYECTBa, — Teserpad.
H60 10 mosiBJIEHHs! 3HAKOMOTO HaM BceM Tesierpada yKe CyIecTBOBAIO CO-
BEPUICHHO JPYTrO€ YCTPOICTBO C TAKUM K€ Ha3BaHUEM.

BPATBA LLUATIT

B 1789 roay Kiox Iamnmn sxuix 6e3 3a60t [12]. OH 4ncaruics CBSAIEHHUKOM
1 TIOJTy4YaJl JOXOJ, C IEPKOBHOTO 6eHedUIs, PacIOI0KEHHOTO B CEIbCKOM
mectHOCTA Ppannuu. Ho BMecTO TOro 4To6bI MPOBOANTD AHU 32 CIIACEHUEM
KPEeCThIHCKUX Ayml, oH yexan B [lapmxk, nmpucoeanmuunics k rpymie (puaoco-
(poB 1 Hava mucaTh PabOTHI IO SKCIIEPUMEHTATBHON (PU3MKE.

C npuxosoM PEeBOIOIUU €To XU3Hb CTala YCJIOKHAThCA. HoBoe mpaBu-
TEJLCTBO yrpas3gHuio 6enedunnm, u llanmy morpeboBaics HOBBI HICTOYHUK
noxojioB. Ero 6parbs Urnaruii, Kinox n AGpaxam Takxke 66111 6€3pabOTHBIMU.
bpaTps BepHyIMch B cBOI posHOI Topoa B bperann n paspaboTanin HOBYIO
cxeMmy 3apa6oTka. OHM pemunIn Co3aTh CUCTEMY Iepejadl COOOIEHN Ha
JUIbHUE PACCTOSIHUSA U IIPOJIATh €€ HOBOMY PEBOIOIIMOHHOMY IIPABUTEIbCTBY.

[TepBas momneITKa, coBepménHas 3umoit 1790-1791 rogos, 6bu1a ocHOBaHA
Ha CHUCTE€ME CHMHXPOHU3UPOBAHHBIX 4acoB. OHU PaACIIOJOXKUINA JBOE MasT-
HUKOBBIX 9aCOB CO CHEIUAIBbHBIMU CUMBOJIAMH Ha IudepbaaTax 3a J0MOM
cBoux pojautesneid. JKemaomuii OTIPaBUTh COOOIIEHUE YAAPSsUI B TOHT, U IO
3TOMY CUTHATY OTIPAB/ISIONUNA U MPUHUMAIONIUN 3aIlyCKaJId CBOU Yachl. 3a-
TEM OTHPABJISIONUN eImé pa3 M0 aBal 3ByKOBOM CUTHAJI B TOT MOMEHT, KOT/Ia
CTpeJIKa IoIa/[ala Ha HY:KHBbIN eMy cuMBoJL. IlosygaTesnb curaza nmposepsia
cBOI mmepoIaT U 3anmuchIBaT HOJydeHHbIH cuMBoi. Ilo crnerumanbHOMY
CIPABOYHMKY U3 3TUX CUMBOJIOB MOXHO OBLIO COCTABJIATH CJIOBA.

Ho IIanme! 3HAMM, YTO 3BYK HEJIb3s OBUIO HMCIOJb30BATh KAK IPAKTUY-
HBI METOJI CMHXPOHM3AIlUM Ha OOJIbIMINX paccTosHuAX. Kiox onmpobosan
MHOXECTBO APYTUX METOJOB JUIS NEPEJAadyld CUTHAJIOB «3aIyCKall Yachl»
1 «3aIMMCBIBAI CUMBOJI», BKJIIOUYAs 3JIEKTPUYECTBO, — HO O€3pe3yJbTaTHO.
B utore oH ocraHoBMIICI HA JOCKE C OJHONM TEMHOM U OJHOU CBETIOM CTO-
ponamu. IToBopoT OCKM CBETION CTOPOHOM 3aMeHs yAap B roHr. I1pu no-
MOIIU T€JIeCKONA MOydyaTeIb MOT Pa3JIndaTh TEMHYIO U CBETIYIO CTOPOHDI
3a MHOTO KHJIOMETPOB.

K nety 1792 roga Kitox moHsu1, 9To 0OH MOKET BOOOINE N30ABUTHCS OT Ja-
coB ¢ 1ugepdIaTOM, IPOCTO AOOGABUB Gosbme JOCOK. MIX mo3urum Hampsi-
MYIO MOTYT KOJJUPOBATD HY:KHBII cuMBoJI. K 3TOMY BpemeHu oHu ¢ 6paTbaMu
yKe HaOpaIuCh JOCTATOYHO YBEPEHHOCTH 1 HAYAJIN UCKATD ITOJJIEPKKH B 3a-
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BPATDA HIAIIIT

KOHO/JIaTE€JIbHOM COOpAaHMUH, 4IeHOM KoToporo 6bu1 Mraatuii. OHn HazBaiu
CBOE yCTPOUCTBO «Tesierpad», Nan «JaTbHOIIUCEI.

ITanenmu B pesyabraTe ObLIM 3aMEHEHDBI HA CUTHAJIBHBIN ceMadop, COCTOs-
MU 13 TPEX MOABMKHBIX METAUIMYECKUX I1Ied Ha mecte. Kakaas nosumus
KOJIMPOBAJIa CBOM CUMBOJI. XUTPOYMHAs CUCTEMA INKUBOB MTO3BOJIAIA OIIepa-
TOPY KOHTPOJIUPOBATH ceMadOp MPU IOMOIY PhIYaroB, KOTOpPble HEOOXO-
JMIMO ObLTO PACIIOIaraTh TOYHO B TAKOH K€ MO3UINU, B KaKyIO HY’KHO ObLIO
npusectu ceMadop.

3apyuuBIINCh TOJJIEPKKON €JMHOMBIIUIEHHUKOB M3 HoBoro Harmonann-
HOro KoHBeHTa, Illanmer mosyunam pUHAHCHPOBAHME HA CO3JaHHE IMPOOHON
jHAN Ha ceBepe Ppanrun B anpeste 1793 roga. YaoBieTBopuBIINCh PabOTON
YCTPOMCTBA, MPABUTEILCTBO 3aKa3aJI0 MIOCTPOUKY MOJIHOPA3MEPHON JIMHAN OT
ITapmxa go JIrwis, HaxoAuBIIErocs B 225 MIUISIX OT CEBEPO-3aIIaIHOU IPAHHIIBL.
K sety 1794 roga e€ moctumio rpoMKoe IpH3HAHUE, IOCKOJIbKY OHA CMOIVIA T1e-
penaTs uHpopmaruio o nobdeae ¢gpaniyzos B Acrpuiicknux Hugepaangax (Ha
TEPPUTOPUN COBPEMEHHOM besbrim) crycTst Bcero HeCKOJIbKO 9acoB MOCIe Ca-
moro coobrtus [13]. Mcxmogas curnanbabie oram [ 14] u apyrue ctapble TEXHO-
JIOTUY TAKOM e HU3KOH IPOITYCKHON CIIOCOOGHOCTH, €€ HU OJJHO COOOIIEHNE
He IPOXO/INJIO TAKOE OOJIBIIOE PACCTOSTHIE OBICTPEE, YeM TOHEI] Ha JIOIIA/IH.

Oxonuamensnviti ud mesezpaga Illannos
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SPA OTNTNHECKOTO TEJTETPADA

B 1796 roay A6paxam Huxiac DepKpaHI] mIcal B CBOEM TPAKTATE O TeJie-
rpade:

C HOBBIMU H300PETEHUSAMH YACTO CJAYUAETCH TAK, YTO YACTh IMyOJUKU HAXOIUT
1X GeCIIONIEe3HBIMH, A APyras 9acTb CYUTAET UX HeBO3MOKHbIMU. Korma craHo-
BUTCS SICHO, YTO BO3MOYKHOCTb U II0JIb3Y YK€ HUKAK HEJIb3s1 OTPUIATH, GOJIBIINH-
CTBO COIVIANIAETCS HA TOM, YTO 3TO YCTPOMCTBO GBLIO JOBOJIBHO JIETKO U300pec-
TH ¥ 9YTO OHH 3HAIN O HEM yKe faBHO [15].

U neficTBUTENBHO, ITOCIIE JOKA3ATEIHCTBA YCIIENITHOCTH N300 PETEHNS OOIIECT-
BO nocunTano cucremy lHlanmos Bo @pannum Bemknm 6aarom juta Pecrry6m-
KU, ITOCJIE Yero 1o Bceil EBpone mosBumich UIMUTATOPBI — BHOCSIINE HYKHBIE
HICIIPaBJIE€HNs B KOHCTPYKIIUIO JUIsl yCIIOKOE€HUs HaIlTMOHAIbHOU ropaoctu. Ilep-
BBIM M JIYYIIAM CPEJIM HUX OBbLI caM i€ IbKPaHI], NIBEJCKUI 61OINOTEKaph, yau-
TeJIb U TOST, KOTOPBII, yeisimas o Tesgerpade lamnmos B centsope 1794 roxa,
HEMeUIs Hadal 5KCIEPUMEHTHPOBATH CO CBOMMH COOCTBEHHBIMU BEPCHUAMM
npoekta. bpuranusa, [pyccusa, Mcnanusa, Hugepianap! 1 ipyrue CTpOMIM TeJle-
rpadHbIe CCTEMBI TOTO WX MHOTO TOJIKA B ITOCJIeIoBaBIIee fecsatunerne [16].

Tenezpagpran cmarnyus na sepurunre cpeonesexosou yeprxsu wa Monmapmpe
(mozda — 3a eparuyamu Hapuca)

Tenerpad ocobenno mob6mn HamosneoH, MCIonb30BaBIIMNA €TO KaK WH-
CTPYMEHT HOJUTUYECKOTO KOHTPOJIA U BoeHHOU Momu. Cpasy rocue rocy-
JAapcTBEHHOTO mepeBopora 1799 roxa, caesaBiero ero mepBbIM KOHCYJIOM,
OH IPOCUTHAIU3UPOBAT O ITOJyYEHHOU BIACTH IIPU IOMOIIH TeJerpachHOro
coobmenus: «Paris est tranquille et les bons citoyens sont contents» («B ITa-
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pUIKe TUXO, U JJOOPONOPSAOUYHbIE I'Pak/JaHe CYACTIUBBI»). B kauecTBe nm-
nepaTopa OH PyKOBOJWI AAJIbHEHIINM PACHIMPEHHEM CUCTEMBI, IIPOTSIHYB-
mretics o Ilaganckoii HM3MeHHOCTH B ceBepHOU MTanmmu (apeHe ero panHux
no6en) no camoit Benerunm [17].

Espomnetickue npasuresm Bpojie Hanoneona Busenu B Tenerpade npexie
BCETO MHCTPYMEHT TOCYZAPCTBEHHON BJIACTH, OCOOEHHO B BOEHHOE BpEMs.
MHorue eBponeiickue CUCTEMBbI CTPOMJINCH KAK CUCTEMbI PAHHETO IpEJy-
NPEXKACHUA IPOTUB BTOPKECHUU BO BpEMEHA JUIMHHOM CeprUM BOIH, CIIPOBO-
IUPOBaHHbBIX PPaHITY3CKOI pEBOMIOIMEN, ITPOIOKABIIENCS 10 (PUHAIBLHO-
ro nopaxenus Hamosneona B 1815 roxy. Mruaruii llanm xanopaicsa B cBOeH
«Mcropun tenerpaga», 9TO BBICHINE CUJIbI HE COYIN BO3MOXKHBIM ITPUCIIO-
cobuTs Tenerpad a1 KOMMEPUECKOTO UCIIOAb30BaHuA. OH BEpUII, 9YTO 30~
O6peTeHue, €CJIU JATh €My HIAHC, ObLIO CIIOCOOHO CO3/IaTh HOBbIE TPAHCHEBPO-
IelcKye pbIHKU U IpeBpaTuTh ITapik B prHAHCOBYIO CTOIMITY.

BmecTo sToro ¢ppanity3nl 3aKkpbLIn 6OIBIIYIO YACTh CETH BO BPEMs T'OJ0BO-
ro AmbpeHckoro mupa B 1802-1803 rogax, 6puTaHIIbI TO3BOJIMINA CBOEH CUCTE-
Mé IMPUNTH B HETOJHOCTD 110 OKOHYAHUU HAIlOJIEOHOBCKUX BOMH B 1815 roxy,
a mBeJCKas TejaerpadHas cucTeMa IMPUILIA B YIaJ0K CPa3y IOCI€ BOEHHbBIX
nerictBuii ¢ Poccueii B 1809 1. [18].

IIpeanpuHnMaTe N ycTpanBaIl 4acTHbIE KOMMepUeckne JuHun B lepma-
HuH, bputannn n @paHnmy, o6GbLIYHO IS PAHHETO IPEAYIPEKIEHUS O TIPHU-
onmxenun kopabaeit. K npumepy, Morann lIMmuar yrnpasasn muHnei, mea-
meit ot Kykcxadena na CeBeprom mope 1o nopra lamGypr xa d1s6e ¢ 1837
o 1848 rox. Ho aTo 6pumn inmib nckmouenud. B CHIA, x nmpumepy, Bce Tee-
rpadbl 6bUIN TOJIBKO HEOOJIBIIMMH YaCTHBIMU IPEJIPUATAIMU — B OCHOB-
HoM ux crpowm B Bocrone, @urnanensduu u Heio-Mopke [19].

ITouemy sxe, mHTEpecHO, Ha m300peTeHHe Teaerpada MOTPedGOBATOCH
CcTObKO BpeMmeHU? Ero ¢usmueckmne sjneMeHTBI — METAUIMYECKUE U Jiepe-
BSHHDBIE JACTH, IMIKUBBI M BEPEBKMU — ObUIM U3BECTHBI C JAaBHUX nop. Eaun-
CTBEHHBIM HOBBIM KOMIIOHEHTOM, YBEJUUYUBABIIMM €TO IPAKTUYHOCTD, ObLT
TEJIECKOI — MO3BOJISBIIMN CTPOUTDH CTAHIIUMA HA PACCTOSHUM B D MUJIb JAPYyr
ot apyra. Ho n aTomy mHCTpyMeHTy Kk Hauaty skcnepuMenToB [llanmos 6bu10
yxe moutu 200 yet. 3a 3TO BpeMs ObUIO MPEIT0KEHO HECKOJBKO CIIOCOOOB
nepejayy cCOOOIMEeHN Ha 6OIbIINE PACCTOSHUSA IPHU IOMOIIU TEIECKOIIOB
1 BU3yaJTbHBIX CUTHAJIOB — OJIUH U3 HanbOO0Jiee N3BECTHBIX NpUHAAIEKUT Po-
6epty Iyky. 1 n3 3TOro Huuero He BBIILIO.

3HaunT, 06bsICHEHNE (PEHOMEHA HYXHO MCKATh HE B HEJOCTATKE TEXHU-
yeckux pecypcos. HaBepHsika K 3TOMYy NMeeT OTHOIIEHNE HACTONYNBOCTD,
SHEPTUYHOCTDb U MOJUTUYECKAS MOAKOBAaHHOCTDL OpaTbes Ilamm. A taxxe
JyMalo, YTO ChIIPajia poOJab M 0COOask CUTyaIUsl, HOPOK/IEHHAS PEBOJIOIOH-
HbIMU (ppanmy3amu. /Ipyrue, XoTs U UIMUTHPOBAIN UX Tesaerpad, HUKOIAA
HE CTPOMJIM CETH TAKOro e Macirada u pazmepa [20].
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Bce npasurensctBa Ppannun 1790-x rogos omymnianm (He 6€3 IPUYNHBI),
9TO HAXOAATCA B COCTOSAHUM MOCTOSTHHOM OCaJAbl M YPE3BBIYATHOU CUTYya-
. HoBbIlT MHCTPYMEHT, CIIOCOGHBINA NMPEAyNpeauTh UX 00 aKTUBHOCTU
MHOTOYHCJEHHBIX BParoB, JOJLKEH ObLT UM ITIOHPABUTHCA. JlocTaToO4HO, 4TO-
61 HantmonanbHbIN KOHBEHT npojgasmt ujero Illanmos, mo3Bosns uM 3ampa-
IMIUBATh BBICOKYIO IIEHY 3a CBOE YCTPOMCTBO U BLIPYOATh A€PEBbS U Jipyrue
MPENATCTBUS IPU MOCTPOHKE X TUHUU.

YacTb ngeosoruy PeBoonyy cocTosia B TOM, 4TOObI OObEIVHUTD BCIO
(ppanIy3CKyI0 HAIIMIO 1 OTMECTH OCKOJKA MECTHUYECKHUX MOBaJOK (peogann-
HoM spbl. [ToaTOMy 1 moA/EepKUBAINCH TAKHE MPOEKTDI, KAK METPUYeCKast
crucTeMa, IPU3BAHHAS 3AMEHUTH MHOKECTBO MECTHBIX CUCTEM BECOB U pac-
CTOSIHUI OJHOM, IKOOBI 60JIee PAallMOHAIBHOM CUCTEMOH (aBTOP CTaBUT O],
BOIIPOC PAIIMOHATBHOCTb METPUYECKON CHUCTEMBI, Oyydd aMEePHUKAHIIEM. —
ITpum. nepes.). Tenerpad c ero 6GamHAMM, TAHYBITUMUC 13 OAHOTO yrima Ppan-
IIUM B JIPYTON, XOPOIIO BIMCBIBAJICA B uaeosoruio. beprpan bapep, Buanbrii
generat HanmoHaIbHOro KOHBEHTA, CTaBIII Teslerpad B OJMH psiJ| C KHUTOIIe-
JaTaHUEM, IOPOXOM M KOMITACOM B TJIEpPE€ N300 PETEHNH, «3aCTAaBUBIINX HIC-
YE3HYTh BeJUJYalIie MPensaTCTBUA Ha IyTU IUBIIN3AINHN YeJ0OBEKa U CJle-
JIABIIMX BO3MOKHBIMU OO'beJUHEHNE JTIOJIEN B BeJIUKUe pecnyoaukm» [21].

OMNTNYECKNIA 1 DNEKTPUYHECKINIA

CymecrBoBaHue Tejerpada IMoBJINSIO HA BCE MOMBITKU NEPeJadr coooIe-
HUH IIPY IIOMOINU 3JIEKTPUYECTBA. Terneps y 3JIeKTPUYECKUX MPOKEKTEPOB
ObLI SICHBIA IpPHMEP, HAa KOTOPBIA HYKHO ObUIO OopueHTUpoBaThbcd. OHU
CTPOUJIM HOBBIH THII Tejerpada — B pa3HOE BPEMsI €T0 Ha3bIBATH JI€KTpUUe-
CKUM, 3JIEKTPOMArHUTHBIM, BOJBTAMYECKUM, TaTbBAHUYECKUM U T. II. — B 32-
BUCHMOCTH OT MECTA, BpeMeHU U TeMmnepamMeHTa. CTOUT OCTAHOBUTHCS Ha
ABYX UICTOPUYECKUX IPUMEPax, KOra MyTHU Pa3BUTUS ONTUYECKOTO U 3JIEKT-
pUYECKOTO TeIerpadOB MEPECEKATUCE.

B ogHOM ci1yuae nmpeayioxkeHne o TOCTPOMKE ONITUYECKOro Teserpada Bbl-
JINJIOCH B TOCTPOHKY asekTpuueckoro. 10 anpena 1809 roxa ascrpuiickas ap-
Mus nepenuvia peky iHH 1 BTopriachk B KoposieBCcTBO baBapus, BbIcTynaBimee
coro3ankoM ®Ppannuu. Hanosieona 66ICTPO MOCTABUIN B U3BECTHOCTD YepPe3
oskaiimyio Tenerpadnyo craHnmio B Crpacoypre. OH npu6bsu1 Ha PpPOHT
n3 [Tapmxa 16-ro uyncia, BeIrHan aBcTpuiines u3 bapapuu u pasoémr ux CUIbI
nox Benoii uepes Tpu mecsna B Barpamckoii 6utse. To ObLI MOCIEAHUI 13
BeJMKNX ycriexos Hamosreona.

MuHHUCTpPBI 6AaBAPCKOTO MPABUTEILCTBA ObLIN MOPAXKEHBI CKOPOCTHIO
npu6srTua Haroneona. MeHnbIe yem 3a Heie1io COOOIEHUE U €T0 afpecar
IIpeoIoJIeIN COBOKYITHOE paccTrosiHue 6osee 1600 kM, ocnausasg rmo 240 km
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B ieHb. OHU 06PATIINCD 32 KOHCYJbTAIIMEN K BBIIAIOIEMYCS Y4JIe€Hy AKaJie-
mum Hayk, Camysmio 3EMMEPUHTY, M 3alIPOCUJINA Y HEF'O TEXHUYECKOE MPeJ:-
JIOJKEHHE II0 IOCTPOHKe COOCTBEHHOTO Teserpada.

K ux ynuBnenuio, 3EMMEPHHT BEPHYJICA YK€ B KOHIIE TOTO e JIeTa C IPe-
JIOKEHNEM, B KOTOpoM ObL1 onmcaH He Teserpad Illanma, a ero anexrpude-
cknii BapuaHT. OH OCHOBBIBAJICSI HA IPUHITUIIE 3JIEKTPOJIN3A — Pa3JieIeHUI
BOJIbI HA BOJIOPOJ I KUCJIOPOJ IIPU IMTOMOIIHU daeKTprudecTBa. OH COCTOSI U3
35 MpOBOZIOB, KOHEI] KAXKI0T0 U3 KOTOPBIX IMOIPYKAICI B EMKOCTD C BOJOM.
Kasxxap1ii mpoBoJi MapKupOBaICa OJHOU U3 6YKB adaBuTa Wi nugdpoii or 0
710 9. Ecim Ha mpoBOJ MOaBaIOCh 3JIEKTPUYECTBO, ITEPEJ] COOTBETCTBYIOMIEH
OyKBOH WM NP PO MOJHUMAINCDH TTy3bIPH.

Teneepagp 3emmepunea
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3EMMEPUHT OTIPABUII KONUIO ycTporicTsa B Ilaprk, Hagesacs, 4yro eio 3a-
nHtepecyerca u Hanoseon, Ho nmneparop Tak u He yBugen eé [22]. Ero
YCTPOMCTBO CTAIO OBI €ME OAHON MCTOPUUYECKON JUKOBUHKOM, KaK ¥ MHO-
rue Jpyrue jeKTpudeckue Teaerpadnl, npuaymanansie okoao 1800 roxa, —
HO OHO BJIPYT 3aIlyCTUJIO IIEIb COOBITUN, TPUBEAIYIO K IOSIBJIE€HUIO IIEPBOTO
KOMMepUecKoro Tejaerpada nmouru yepes Tpuaiath jget u B 800 kM oT TOro
mecTa. A Hanosieony emé npeicTos1o ChIrpaTh B 9TOH IETN OJHY U3 POJIEH.
B caenyromeii maBe Mbl BEPHEMCS K 3TOM UCTOPUM.

Jlpyras uctopus ¢ npeBpaiieHueM ONTUYECKOTO Teserpada B 3J1eKTpude-
cknii otHOcuTCs K Ppancucy Ponanb/cy, 6puTaHCKOMY 9KCIIEPUMEHTATOPY
C JIEKTPUYECTBOM, N300pETATENIO U IPUMeEYaTeIbHOMY HHKeHepy. JleTom
1816 roma on pemma 10Ka3aTh TPAKTUYHOCTD 3JIEKTPUIECKOTO Tesaerpada.
B npocTeiimenm Buje ero cucremMa nopTopsiia nepsbie skcnepuMeHTsl Hlarr-
I1a — OHA COCTOS1Ia M3 CHHXPOHU3UPOBAHHBIX YaCOB C I epOIaTaMu Ha Kask-
JIOM KOHIIe JTMHUM. Pa3Huna 6bu1a B TOM, 9TO CUHXPOHU3UPYIOMMI CUTHA
ObLI AIEKTPUIECKUM.

Korna on coefuHAI CBOIO MANIMHY € TPOBOJIOM, ITapa MIAPUKOB U3 ITOPHC-
TOTO JAPEBECHOIO MaTepHaIa Ha JaJTbHEM KOHIIE IIPOBOJA TpUobpeTana 3a-
P4l 1 HAYMHAJIA OTTAIKUBATBCSA JAPYT OT APYyra, YTO ObLIO CUTHAJIOM O TOM,
YTO IOJIydaTesI0 HEOOXOAMMO JTUO0 3aITyCKAaTh CBOU YaChl, IMOO CIUTHIBATD
cuMBOJI ¢ TiudepdIaTa U 3aIUCHIBATD HYXKHYIO OYKBY. ¥ ce6s Ha JTyKalike OH
HNpOTAHYI 13 KM jKe1e3HOro mpoBO/A Ha IBYX OOJIBIINX A€ PEBIHHDBIX PAMKaX,
YTOOBI MPOJIEMOHCTPUPOBATD, KAK CICTEMA pab0TaeT Ha IPUINYHBIX C IIPaK-
TUYECKON TOUKU 3PEHUS PACCTOSTHUSIX.

Habopnwii duck meneepaga Ponarvoca
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Ponanbac Hanucan B 6pUTaHCKOE aAMHPAITEHCTBO O CBOEM HOBOM METO-
Jie «Iepejadyd TeJerpadpHbIX CBEACHUI» U 3aIIPOCUI AYAUEHIIUIO JUIS JEMOH-
CTPAllMM CBOETO «Ipucnocodsenns». Cexkperapb agmupanrteiicrsa /I)koH
bappoy 6ecriepeMOHHO OTBETIII €My, UTO «Tesaerpadbl 0600 TUIIA ceidac
COBEPIIEHHO GECIO0JE3HBI U YTO HUKAKOU JAPYyroi Teserpad, KpoMe yxe cy-
IIECTBYIOIIETrO, IPUHAT HAa BOOPY)KEHHE He OyzeT» [23]. Ty ncropuio 9acto
PacCKa3bIBAIOT, 3JI0PAJHO YKa3bIBas Ha OIM30PYKOCTh bappoy, ogHako B Hel
€CTb HECKOJIBKO TOHKHUX MOMEHTOB:

1) cucrema Ponanpaca He 6bL1a MOXO0OKA HA YCIENTHBIE 3JIEKTPUYECKUE Te-
serpadsr 1840-x rogos. Het ocHoBanmii cunrathb, uyTo eciu 661 bappoy
C 3HTY3Ma3MOM OTPEearnupoBaJ Ha MUCbMO Ponasbjaca, TO anexkTpude-
CKHI Teserpad yCrenrHo nosBuicsa 61 B 1816-m;

2) eBpoOmeNCKHe TOCYAAPCTBA CUYUTATH Teaerpad BOEHHBIM MHCTPYMEH-
TOM, U 1ocje majenus Harmosneona Hykaa B Takoii cucreMe jeicTsu-
TEJIHbHO MPOILTA (MU PE3KO YMEHBIINIIACD);

3) HakoHeN, aJAMUPAJITEHCTBO YK€ INPUBBIKJIO K IOCTOSSHHOMY ITIOTOKY
IpeUIOKEHHUH 10 YIYYIIEeHHUIO Tejaerpada, G0JBIIIMHCTBO U3 KOTOPBIX
OTHPABJSIA UM OOMaHIIUKHN U 6e3ymubl. Cam PoHanbac npusHasal,
YTO «BC€ 3HAIOT, YTO Tejerpad yKe AaBHO HACKy4WJI BCEM B aJMUpa-
TEWCTBE».

Tem He MeHee MOTEHIUATbHBIE TPEUMYIIECTBA 3JIEKTPUUYECKOTO TeIerpa-
¢a 66U sAcHBI. ECTEeCTBEHHBIX BPAaroB y ONITUYECKOTO Tesrerpada Oblaa Mac-
ca: OXK/Jb, IbIM, TYMAH, CHET, KOPOTKME 3UMHUE JJHU — B IVIOXUX YCTOBUAX HA
nepejgaudy coodmenuii moru yitu guu. CTaHnus B GpUTAHCKOM aJMUpal-
teiicTee B JlonnoHe, k npumepy, 100 nHeil B rogxy He paboTana n3-3a «JIOHIO0H-
CKOTO TyMaHa» (TO OHMIIb YTOIBHOTO AbIMA) [24]. dnexTpudeckuii Teaerpad
C XOPOIIO U30JIUPOBAHHBIMU IIPOBOAAMU HE 3aBUCEJ OT NOroAabl. Ero coo6-
IEHUS BCET/[a TPUXOAUIN ObI MTHOBEHHO. bosiee Toro, B 06Cay;KUBaHUM OH
CTOMJI OBl MEHBIIE, ITOCKOIBKY JIOJAU TPEOOBATUCH TOJIBKO TaM, OTKyJa CO-
OOIIEHNS OTIPABJISINCD U T/I€ TIOJTYJallCh, — 4 HE HA UHTEPBAIAX B KAKIBIN
J€CATOK KUJIOMETPOB B CEJIbCKOU MECTHOCTH.

Ho moka ocTaBasoch HEMOHATHBIM, PEATU3YETCs JIU IMOTEHIAI Nepeaa-
Y1 CBEJCHUI PU IIOMOIIH 3jeKTpudecTBa. Ha mpoTsikennn yenoseueckoi
KU3HU, OT 3aragounoro C. M. o ®pancuca Poranbaca, nges aJeKTprudecko-
ro tejgerpaga BUTaJIA TAE-TO B YUCTWINIIE HAY9HOTO coobmmecTsa. /leMon-
CTPAMH €TO PabOTHI OBLIN 3aXBATBIBAIONIMMU, OH ObLT MHOTOOOEMIAIOIIEH
JUKOBHHKOM, HO €My emé IPEJCTOSIO JOKa3aTh CBOIO NPHUTOJHOCTDb KaK
IpaKkTU4deckoro nHcrpymenTa. Oquaxo k 1830-Mm anekTpuky BCE-Taku cjena-
JIM HECKOJIBKO KPUTHUYECKH BAXKHBIX OTKPBITHH, CAEJIABIINX U3BECTHYIO HAM
BEPCHIO 3JIEKTPUYECKOTO Tesrerpada BO3MOXKHON. Bcé Havanocsy ¢ arymkn.
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KVBOTHOE 2JTEKTPHUHECTBO

B nosi6pe 1780 roxa Jlynmxu lanpBanu, Bpad u anatoM u3 boronckoro yHu-
BEPCHUTETA, IPENAPUPOBAT JIATYIIKY CBOMM CKAJIBIIEJIEM C PYYKOH M3 CIOHO-
BOl kKocTu. Hefasrexko OoT HEro ero MOMOIIHUK UTPAICA C 3JIEKTPUIECKON
MaIIUHOH (C TeM, YTO MbI ObI HA3BAIN 3JIEKTPOCTATUIECKIM F€HEPATOPOM).
BresanHo mana aarymkn A€ pHyJIachk. [arbBaHN TOPA3UIIC — HEYXKTO OH 33/1€T
Heps? OH HpoJeTaT HECKOJIbKO SKCIIEPUMEHTOB M BBISICHIII, YTO KOHBYJIb-
CUU IPOUCXO/UIN TOJBKO TOT/A, KOT/[A 3JIEKTPUUYECKasi MAITMHA NCKPUJIACD,
B TO BpeMs KaK €ro MaJel] KacaJIcsl METALTHIECKOTO JIE3BUS CKaJIbIIEs, 10~
TPAruBaBIIETOCS B 3TOT MOMEHT JIO JATYmKU [25].

Hatypdpmrocodsl k ToMy BpeMEHHM YK€ 3HAJIN O TOM, YTO KUBOTHBIE MO-
IyT HPOU3BOJUTD 3JIEKTPUIECTBO. DJIEKTPUIECKHUE CKAThI [26] 1 MX BO3MOX-
HOCTB JINIIATh 9yBCTBUTEIBHOCTH PHIO U 9Y€TOBEKA OBLITN N3BECTHBI C IPEBHUX
BpeMEH 1 onmcanbl emé ApucroreneM. Ho ncTounnk nx sHeprun B Te4eHue
ToicadeneTuii 66u1 HeusBecTeH. K XVIII Beky HeKOTOpBIE 3IeKTPUKHA HadaIn
IIOZI03PEBATD, YTO UX BO3JEUCTBUE OBLIO 3JIEKTPUYECKNM, KOT/[a OHHU YBUJIE-
JI TOT K€ CaMbIil 3(peKT onenenenns, OKa3blBaeMbIi J1eHiIeHCKOM GaHKOI.
Cepus 9KCIIEPUMEHTOB, IPOBEIEHHBIX B 1770-x ronax, yoeAnTeabHO JOKa3a-
JIa, 9TO CKAT yZAPSUI JKUBBIX CYIIECTB 3JIEKTPOTOKOM [27].

Bcexpoimue anexmpuneckoao ckama w e2o aeKmpureckuti opeam

Ho 9KCIIEPUMEHTDI TanpBann IIpUBCJIN K 6oJiee OCHOBATEIbHBIM BBIBO-
JlaM: BCA JKUBOTHASA JKU3HD B KAKOM-TO CMBICJIE OCHOBaHA HA 3JIEKTPUYECTBE.
«QNEKTPUYECTBO OBLIO BeIMYAIIel ;)KU3HEHHOU CUJION, 61aroapsa KOTOPoi
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