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0nerrpoMarHrTHrM

Tenerpail flroOn

n.B. Lle:--:cB

Haqano pa6om axadeuuxa flemep6ypecxoil axadeuuu uayx 5.C. flxo6u e o1nacmu cosdouun ::ex-
mpomenezpaSuu omHocumcfr x 1841 z. B meqeuue )ecnmu nem oH pospa6oman cBbtwe decsmu vcoe.ted

meneepofiuux onnapamol u do6uncn a smoil o6nocmu censu eil)anquxcn p*ynbmomoB MupcBoao

ypoBHn.

Paccuompuu npexde p$ynbmamu po6om no cosdauup u npaKmuqecnoMy ucnofib3oBoHun 3reHmpo-

MozHumHozo meneepaQa, nofiyqeHHile B KoHqe 30-x - uaqane 40-x eodoe XIX eexa.

B 1836 1840 rr. rso6pereH u urfi

Iaalou JlusoBilqeM UlNrnilHroM 3neK-

rpoMarH wuati,t renerpa$u srfi an napar

nonyqila uilpoKoe pacnpocrpaHeHHe

B eBponeilcK14x crpaHax, npelKne BCero

B Aurnwn tA [epl,ta+Vt, tA TaM xe 6au

ycoBepueHCTBoBaH.

Orcraauofr oSNl{ep ilHnwi,tcKrrx

KonoHuafibHbrx aoilcrc BwnbflM Kyrc B

Mapre 1836 r. npilcyrcrBoBar Ha neK-

uvlvl B y+vtBepcilrere [eilgen u6epra

(l-epMaH nfr), Ha Koropor/ npo$eccop

SN:LAKLA K. Mynxe AeMoHCrp14po-

Bar Ael,rcrBhe rererpasa [lrllLlHra.
VangeHHoe Hacrolrbro nopa3 nfio ero,

r{To oH ocraButl BCe Apyrme 3aHfrTttfr 14

3aHflr cfr ttcKn oq ilTer bHo npaKTilqecxoil

pean il3aq wei,t renerpaQa. CHfl s Kon il o

c rpexcrpenoq Horo yve6Horo an napa-

rzr, Koropuril AeMoHCrpr/poBan Myuxe,

o H Bep Hyn cfi B AH u vfr, nor H urfr crpeM-

reHrF peafiv3oBarb HoB14HKy y ce6n Ha

poAh He. 0lHaKo caMocroflrer bHo Kytt

cnpaBhrbcr c 3a4aqeil He cyM efi v o6pa-

Tttrlcfl 3a noMorqbto K 0ttst4Ky 
Llapnusy

VrrcroHy. flnn VrrcroHa cKopo crano

oqeBVAHbtM, r{To Tpu MynbTil nIilKaTo-

pa He o6ecneq il BaCIr nepepaL{y BCex

6yra aHu wi,tcKoro arSa Bt/ra. llooromy

Kytt u Y wrctoH croHcrpyl4poBan il qerbt-

pexcrpeaoq H uril rererpa+ u 12 utollfl

1837 r. cAea afiv n are HrHyto 3afl B Ky H a

Hero, B Koropor/ nilcanu: <<Vxe paHbue

pa3 H brM 14 n il qaM il 6unu n pegn p14 Hflrbl

onbtrbl nepeEaqil curqaroB, ...yry,{-

uJeHHe, cAenaHHoe HaMil B nphMeHe-

Ht4t4 MarH hrH brx crpenoK AnF nepeEaq il

cil rHaroB, 3aKn [oqaeTCF B ToM, t{To Mbl

noM ecrvtll4 crpen Kh BeprLlKan bHo)).

HaxoH€q, HaKon hB wuilcn onblr npilBen

tt3o6perarererZ K Han6onee qerecoo6-

pa3HoMy peueHhlo, no6yglta cKoHCr-

pytlpoBarb n+TvtcrpenoqHutlz annaPar,

nonyq uaunia uhpoKoe pacnpocrpaHe-

Hhe Ha aHmui,tcKklx )Kene3Hbrx Aopo-

rax.

llrrh crpen oq H ur fr u ecrfi n po BoEu urtT

renerpa$ Kyxa VNrcroua t1] noKa-

3aH Ha pHc. 7. MarHhrHbre crpenKil

Mynbriln fivlaropoB npheMH nla 6snvt

pacn0nolKeHbr BeprnlafibHo Ha o6qerr,r

qilQep6nare. l-lepeAarL{t/K ilMer ABa

pfiAa KHonoK (no uecrb B KalKAoM

pngy). ilnrs KHonoK B KalKAoM pn4y

npeAHa3Haqan wc6 lnfi nepe4aqil 6yra,

tA no oAuoil B KalKnoM prgy (a v 6 )

- Ann nepe4aqil qilSp or 1, Ao 9. I-lpu

nepegaL{e Hy}KHoil 6yxaul oAHoBpe-

MeHHOe HalKarHe EByX OnpeAeneHHblx

KHonoK no oAHofi B KalKAoM pflAy nph-

BOAIAIIO K TOMy, qro ABe COOTBerCrByo-

qile crpenKh npHeMHlAKa orKnoHF i1t{cb

B pa3Hbre cropoHbr raKNM o6pa3oM, ttro

B TOqKe nepeceqeHilf fil|Hvti,t, F BIfito-

qhxcn npogonxeHheM nx ocet7, oKa-

3br Banocb o6o:HaL{eH He nepega aaeMoil

6yreur. flrn nepegaqil rlNQpur HalKil-

Mar tlcb orqHa v3 KHonoK (o nnli 6) u

coorBercTBytoqafl KHon Ka n p0rt4 Bono-

nolKHoro pr4a. Ipt4 3roM B npfieMHilKe

noBopaq il Banacb roll bKo oflHa crpen-

KZl, yKa3blBaoqafl Ha coorBercrBylo-

rlyro qilQpy, HapncoBaHHyto Ha 6opry

qilSep6nara. llnncrpenoq u ulil rere-

rpa+ Kyra Vrrctoua,6e:ycroBHo,

n peAcra Br an co6oi,t zH aq hrer b H ul fr u a r

B TexHhKe rererpa$t/poBaHhfl, TaK KaK

n p il e ro pa6ore orn agan a u eo6xo AtA-

MOCTb B nepeBOEHOM KOEe nph npileMe

coo6qenr,ril.

Pa6ora nepaoil )Ke orKputrofr B

IougoHe rererpaQuoil IUAHLAU conpo-

BOIK[anacb HecKonb(t,4qt{ ceHcaqhoH-

HbrM u co6bffnfrM7t. B oEHoM cnyqae npe-

cryn HuR, coBepul t/ B y6 ,lilctao B n pil ro-

po4e, cen B noe3p, tt1yu;Vlvl s IoHEoH,

tA, coilgn Ha l-lallhHrroHCKoM BoK3a-

fle,6urn yBepeH, qro cyMen cKpbtrbcfi,

Ho 6an coBepueH Ho norpflceH, Korga

B coorBercrBtAtA c coo6uleHHbtMt/ no

rererpa$y nprMeraMil 6srn 3aEepH{aH

n or u\weh B o K3 a.n a . B Epyro M cnyq ae

HaxoAr4BUr tti,tcn nph cMepTil 6onuHoil

6srn cnaceH BpaL{oM, Bbt3BaHHbtM no
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renerpa$y. 0rpom u ure a$r ur,t Kpilqan r
0 (<Ar4KoBt4HKe BeKa - uelae4leluoil

cBr314> il npililauanu uraporyrc ny6-

nuKy nonb3oBarucr rererpa$ou.

C pal e urueu aurnuhcttux xe/l e3 H btx

Aopor renerpa$uure tuHtAV craHoar4-

,[4Cb BCe AnUHHee.3arparur Ha ycr-

poilcrao nflTilcrpenoqHsrx relerpa$oa,

rpe6oeaeu:ux Anfl npornaAxr rax4on

ItuHuu uecru npoBoAoB, cTaHoBt4.rt HCb

qpe3MepHo 6o.nrurNr.

CroucrpyrapoeaHHuril Vurcrouon a

1840 r. oAHocrpenoLrHuril rererpaS-
uuril annapal nocrpoeuuuri Ha ocHo-

Be npilHqilna, npeAnoxeHHoro np0-

Seccopou $utuxu H MareuarnK,r

Mouxeucxoro yHilBepcilrera Kap,ror't

Aerycrou UlreilHrei.qeu, uaqal 6urcr-

po BbtTecHrTb MHotonpoBoAHbte chc-

reuur. B 3roM renerpaSe, xoropsri a

1841, - 1842 rr.6ur Nogeprr3ilpoBaH

VilrcroHopl [2], 6yreu u qr$pur 6ulnr,r

pa3MeqeHH no Kpyry u Anff nepeAaqil

6yxesr nnu r4,rSpsr ornpaBilrenb Kpyriln

npilBoAHyro pyqKy nepeAarquKa Ao rex

nop, noKa yKa3arenb He ocTaHaBIIBan-

c, rpol4B HyxHoro :taxa. Bo apeun

nlaBHoro BparqeHils npuaoguofi pyvxn

nepe4arqilK renerpafia, co4epxar4ufr

3neKrp14qecKyo 6arapeo u :y6varoe

Ko.fleco, cBR3aHHoe c npreo4uoil pyv-

xofi, SopuupoBar coorBercrBytoqee
q ilcn0 3neKTp14qecKilx H M nyl bco B/ KoTo-

pbre nocbrnanilcb no npoBoAaM Ha yAa-

neHHbril npr4eMHuK. TaM :ril fiMnynbcbt

nocTynanu B KaryuKy 3neKrpoMarHH-

Ta, noAB14xHor,r rxopu Koroporo qepe3

Koneco cnycKoBoro nexauu:ua 6ur.n

coeAilHeH c L{acoBb[\4 MexaHH3MOM.

llpn rax4ou ilMnynbce roKa crpenra
qacoB npueMHilKa nepeAB14ranacb Ha

o[Ho AeneHHe. vxaaarelu BeAoMoro

npileMHhKa BpaqancF c14HxpoHH0 c

yKa3areneM nepeAarqIKa. 3ror :rer-
rpoMarH ilTH brfi relerpas ilcnor b3oBar-

cs e 1843 r. Ha Koporxoit nuauu egona

xene3Hofi Aopon4 <<Iou4oH - Clop> r
HelpoAonxurerbHo B 1845 r. Ha nvHutA

<<.[osAou - lloprcNyu.

04uoapeueuuo BbrflcHl4llocb, qro

Icnorb3oBaH14e cTpenoqHbtx TeIe-

rpa$Hurx annaparoB conpflxeHo c

onpeAeneHHbtMt/ orpaHilLteHufM14 u

uey4o6craamr. 0nurruuril relerpa$ucr
Mor Becrr,r nepeAaqy coo6qeuufr :ua-
qhrenbHo 6urcrpee, qeM ilx npileM, rpe-

6oeaeuJilra nocrofl HHoro HanpflxeHr,lfl

naMfTr4 l/l npilcTanbH0ro BHilMaHrlr.

Er]EKTPONAHOPAMA 1 1' 201 O

CrairoBrlnocb oqeBIAHbtM, qro roltbKo

a Br0 i,taTr13a qhfi 3anncv nocTynaoqilx

crl[-Har0B no3Borlt4T npeoAoIleTb yKa-

33-t-0e 0rpaH14t{eHile CKOpOCT14 TeIe-

iDadf' DOBaH hfl . Iorollty r3o6perareril

3 !a3,-i,lLtHblx crpaHax (K. Ulreilureilns

B re:',' aHV1t4, C. Mopse B CIXA lA 5.C.

i-:35,' B Poccr,rt,l) crpeMVIlucb co3,qarb

{(c:"'ic-.,:eqaloqile> npheMHble anna-

f3-:.

3 -:r'-{e 1835 r. LA3BecrHulfr yueHbtil,

-:l*:-l .'irop pfiAa onrilqecKvlx14 acrpo-

-: ",,,-e c-"11X npr6opoa Kapn Asrycr
-a,r - -e t.: u n o co BeTy cBoero yL{ nrefifr,

-:: . - -e ,'-e:0 HeMeLlKoro MaTeMaTilKa

ra:.-a O:,,-3l,lxa [ayCCa npilCTyniln K

cc3 t 3 * ,. i, it r,l txyqero 3neKTpoMarH fiT-

-3-C -e.-e-:33a. Pa:pa6orxa rererpa-

anpe.re -8ja xDr,1 noggeplKKe laycca

Lllreirp.el,.^= :5lar!-,1itcfl K BnacrfM 3a

cpeACTBdf,f ,' ::? ]:,'CrDOl,1Craa TeIe-

rpaSHo14 r11 hi{,' ','€.-...1y 14xrnxeHoM t/

SoreHray3eHOr,i (5 {',':i .C:,eACrBa (800

rynbEeHOB) 6ur,'ru BbiI,e,'re*bt, tl IeroM

1836 r. npoKnaEKa nHHt,1t1 11 ri3ror0Bre-

Hhe annapaTypur 6urnu HaL{aTbl.

O4naxo c npoKnagKou renerpaQ-

Hoil iuAHtAtA noA 3eMneil Lllreil u re nnt
C n pa B ilTbCfl H e CyM eI, 'v1 B 1837 r. O H

ilpr/crynhn K npoKnaAKe Bo3nyuHbtx

npoBoAoB qacTilqHo no BbtcoKl4M 3Aa-

H t4fi M 1/1 qepKBfi M, qacTilq HO nO Aepe-

BF H H bl M MaL{TaM, yCTaHOBJteHHbtM L{epe3

KaiKAbre 350 w.

27 FHBapF 1838 r-. LlJreilsrei,tna

ycneLr H0 np0Aet,10HCrpr,1 p0Ban BracTFM

pa6ory niluyulero re.lei-pa6a (prc. 2).

l-lepeAarLiHK 1,4 npt4ei,itl14K B TererpaQe

Lllrer,tHre i,tnn pacnonaranHCb B oAHot,t

Kopnyce [3] . TlcroL{ H LtKoM roKa cny-

)Kttrl MarH vrTLtr| ilHAyKrOp cropgxeHa

KnapKa (yryqueHHblil Bapva+r Mar-

H 1/TO3rreKrp14qecKofi MauilHbr 6paruea

lltlr,cw l4l) , B Koro po lrt M a rH ilr 6an

HenoABr/)KeH, a Bpaqanvcb nerKhe

Karyrj Kfi. Ocs n Kopf N HAyKropa 6ama

BbrBeAeHa HapylKy 14 oKaHL{1/Banacb

pyL{ Kor/ c AByMfl 6anaHC vpawn, n03Bo-

/rfl BUJeil Bpaqarb fl Kopb B o6e cropoH bt,

N OC bIN Af B I1I4 H 14 IO COOTBCTCTBC H H O TO K

TOrO nfiV hHOrO HanpaBneHufl, npaBAd,

ct4r1b H o nyfl bc 14 pyro [\v1i1 .

B cocraB npileMH nKa BxoAtAntA ABa

Myn bTil nr il KaTopa, KaHAbtil 143 KoTo-

pbrx BMecro crpenKil ilMer ue6olbrxofr

MarH nT Arlt[HOrA 6 CU. Ma fHVTbt, pacnO-

noxeH H bre B ropil3oHTar bHofi nnocKo-

cTlA, nMefiv Bo3MoxHocTb BpaqaTbcf

Ha onpeAereHHbril yron BoKpyr roH-

KIAX MerarrrqecRwx oceil, nponyqeH-

H brx qepe3 qeHTpbr MarH vro}, t4 6amw

o6pa ule H br Apyr K Apyry Ko H Lla M fi, H a

KOrOpbrx 6anu yKpenreH bl tA3orHyrbte

tpy6t<u, Hanor HeHH bte,{ep HVrlaM[/.

TlcxogHoe norolxeHile 3THX MarHilToB

Sr xcrpoBarocb c noMou.lbt'o BCnoMo-

rarerbHbrx crarbHbtx pa3HonorflpHo

HaM at{nqeH H btx wTt/Qroa, pacnojlo-

)KeHHbrx c6oKy oT ocHoBHbtx MarHhToB.

06r,,torx14 KaryueK Myn brvnfiilKaropoB

npil 3ToM 6stnw coe,.qilHeHbt nocneEo-

BarerbHo. [lpr npoTeKaHnu roKa no

o6rvrorKaM Karyuex Myn bril nr H KaropoB

B 3aBncilMOCTI4 OT ero HanpaBAeHilfi

TOITbKO OAl/H tA3 MaTHilTOB BbtBOAVnCfr

tA3 COCTOfl Ht4fr n0KOF 14 OCTaBIflJt nph

3TOM CneA B Br4Ae roqKil Ha EBriKyqelz-
cfl nepeA LleHrpoM npheMHVKa 6y*alK-

HOH reHre. Taxru o6pa3oM, HepaB-

Puc. 2
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HOMepH bril KOA npil HflI B rerrerpase

ll]reilHreilnn HoBuril ailE KaK cor{eraHile

roqeK, pacnorolKeHHbrx B EByx pflAax,

HanpilMep 6yrsa A o6osHaL{anacb .'.,
6yxea B - KaK." .v r.,q,.

B npoqecce co3gaHnfr cBoerZ rene-

rpa$ u o rZ rwHlAu [Jre u re ilr u crqen an

BalKHOe OTKpbrrl4e, 3HaL{ t4TerbHo vAe-
ueBilBUee npoBoAKy rererpa$Hbtx

nvHui,l.0Ho 3aKnoqanocb B ToM, qTo Ann

coe4h He H vfr AByx cra H Lp/ fr gocraroq H o

o4Horo npoBoAa, raK Kar o6paru ulfr roK

MOHer nilTn qepe3 3eMn ro, ecr N c oguofr

cTopoHbr oEl4H tA3 nonocoB rarbBaHil-
L{ ec rco il 6atape il coeAil H r4rb c 6ol u-

rur4M MeAHbrM rr4cToM, norpy)+(eHHbtM B

3eMr [o, zr c Apyroil cropoH br coerq vHnrb

TaKilM )Ke o6pa:orur c semlefr KoHeq

caMoro npoBofla. An napar Ulrefr u re ilna

no3Borrrr renerpaQhpoBarb co cKopo-

crbto Eo 8 croB B M 14 Hyry, vro 6uno,

6e:ycroBHo, nonolrilTenbHbrM pe3ynb-

raroM, Ho K 3ToMy BpeMeHfi 6unu ylKe

il 3 BecTH br pe3yn brarbr tACCneEo aauwfa

c 3neKTpoMarH uTaMV, cBl4AereIl bcrBo-

BaBUfie O TOM, qro MynbrilnrilKarop He

efifiHCTBeHHbr il v1, Bo3Mo]KHo, He camulil

ny,{ wttilt npil6op Anf npileMa rererpas-

HbIX CilTHAIOB.

B 1831 r. 3HaMeHwati,t aMepilKaH-

cr,ui,t yqeuurfr fl. leHprzt Ha oCHoBaHtA]/

pflAa npoBeAeHHbrx onblToB nilcar:
(...3ro no3Bol lAllo BnepBbte ycraHo-

Bl4Tb ror Sarr, L{To ToK, co3gaBaeruunZ

raJr bBaH ilqecrorZ 6arapeefr, uolxeT Bo3-

6yailTb MarHr4rHoe none B 3leKTpoMar-

H ilTe, HaXOAfi qeMCfl Ha paCCTO frHlAtA, ]A

co3[aTb B HeM MexaHilqecKhe cwnb/,

a raKlKe To, qro c noMor{bro 3Toro

cnoco6a MolKHo o6ecneL{ firb nepegaL{y

ctArHar o B. n cq ilTa o, qro 3n e KTpo M a r-

u rrH uril rererpas MolKeT nai,tru n paK-

TrlL{ecKoe n ph MeHeH ile)). 0guaKo caM

leHpN He crar B ganbHefrueu 3aHil-

Marbcfl pa3pa6orrorl 3neKrpoMarHhr-

Horo rererpaQa.

B 30-e roAbr XIX cronerilfl ilaB-

H brM 3 HTy3 h aCTO M CO3Aa HUfl Ta KO rO

annapara B CtlA crar C. Mop:e. 3ro

)KenaHhe 3axBarilno er0 norHocTbto,

craB (aMepfi KaHCror,r meqroil>> Mopse.

l-l pr,r H lp4 n rererpa$a Mopse 6ut raxofi

)Ke, KaK n y leupu: oneparop 3aMbrKal

14 pa3 M br Kan 3n e KTp r/ L{ec Kyto qe n b, n p il

3TOM Cepk1fl 3neKTpl4qecKfiX ilMnynbCOB

nocbrranacb no AByM npoBoAaM K 3neK-

rpoMarHilry. ilocle pflAa HeygaqHbrx

nonbrrox Mop3e B KoHqe 1837 r. co3gal

pa6orocnoco6Hyo KoHcrpyKqr/ro cBo-

ero rererpa$a 15]. Ha nepegarouleil

cTaH\uvl hMeICfl KICIL{, HaHaTNeM KOTO-

poro B IltAHtAto nocbtnarvcb ilMnynbcbr

roKa KoporKme n AfivlHHbre. Ha npil-

eu Hoil craH qnn rererpaSa (prc. 3)

nOA AelrlCTBileM STtAx ilMnynbCOB TOKa

BKTilOL{anCfl 3neKTpOMarHilT, KOTOpUtt 

npilTnft4Bail oAHo njreqo KopoMbrcra,

npeoEoreBafl conporl/BrreHhe npylKl4-

Hut. flpyroe nreL{o KopoMbrcna npil 3ToM

n OAH uMafiOC b 1/1 n p ilAa BIUBaI O CTaI b-

Hoe ocrpme Ha ero KoHqe x 6yrr,raxuoil

reHTe, Henpepbr BHo nepegBVraBUe itca

HaE HilM nOCpeACTBOM qaCOBOTO MeXa-

Hil3Ma. Korga roK npepbrBarcfl, pbrqar

oTTfl rh Bar cR n pylK wuoi,t B kl cxoAH oe

cocron H ile. B 3a Bncr4 Mocrt/ or An hrer b-

HOCT14 il M nyn bca TOKa OCTpile pHqara

ocraBnnro Ha reHTe cnegbr nw6o B

B ilfle Toq e K, nu6o ril pe. Pa3r il q H bre

Ko M 6wua\uil ToLre K il Til pe il cocra BJrfl -

nv yciloBHurfr arQas nr - as6yry Mopse,

cTaBUyro BnocjreACTBr414 ru 14poKo pac-

npocrpaHeHHoil.

Hosure 3arpygHeHilR B npilMeHe-

HV\A 3n e KTpO M exa H h q eC KO rO Ter e rpa-

Sa He 3acra BVrltA ce6n Aon ro )KEaTb.

BulncHHrocb, ,.{To npu nepegaL{e cnr-

Hara Ha 6onbuile paccror+ufl u3.:,a

3HaL{ hrer bHo ro co npoTkr BIeHun n poBo-

JroKl4 BerhqfiHa ilMnynbca ToKa ocna-

6esara Hacron bKo, r{To oH y}Ke He Mor

ynpaBrflTb 3neKTpoMarHilToM. Mopre

o6patwlrcfl 3a noMou1bro x npoQeccopy

leHpr4, Koropurr,t npeAnoxilr Ann peue-

Hwfr eroil npo6leMbr Bbrxofl nepegarqn-

Ka renerpaQa He coe,qil Hrrb Henocpe4-

crBeHHo c npileMHbrM ycrpofrcreoM,

a BMecTo Hero B 3Ty qen b BKr ror{ l/Tb

pene c oAHkrM HopMarbHo orKpbrrbrM

KoHTaKroM, Koropoe paHee r,tso6pen

leHpr. Pere noA Aet4crBileM ilMnynbca

TOKa, nocTynaloqero 0T nepeEarq h Ka,

cBor/M KoHTaKTOM 3aMbrKarO lpyryo
3neKTpl/qecKyto qen b, y Koropot/ il Me-

rlttcb cBofl 6atapen )A ToLrHo raKoe )fie

pene. Bropan qen b yn paBn flila rperuefr

H e3a BUCWT'rtOi,t Vl T.F,.

Mop:e nepefle ilail cBoe ycrpo i,tcr-

BO B COOTBeTCTB|A1A C peKOMeHAa\Un-

MtA leHpu. 24 flHBapfl 1838 r. B Huo-

TlopKCKoM yH r/ Bepchrere Ha fivHtAtA

nporfl)KeHHocrbto 1,5 KM cocTorracb

vEaqHafl nepeAaqa renerpaMM c npuMe-

HeH NeM rererpa$a Mopse.

B 1840 r. Mop:e nonyqhn nareHr

CLllA Ha csofr renerpa$, nocne qero

orn pa Bullcfl B E apo ny An fi n onyq e-

HtAfr aHanorilqHbrx nareHToB. OgHaKo

Aurtua, OpaHqlfl, lepnr aHVfl tA Pocctts

oTKa3ar N eMy B BbrAaqe nareHToB Ha

ToM ocHoBa Hun, L{To 3reKTpoMarH wtuui,t

renerpa$ yxe il3BecreH. 0rrag 6uu

rexHilqecKil He o6ocHoBaH. Annapar

Mopse npilHq14 nnafibHo orrltAL{alrcr

or annaparoB U)utnlt'Hra, Vmrcroua,

UlrefrHreilrfr, ilMer no cpaBHeHilro c

HtAMtA noroxilTerbHbre KaqecrBa u 6avt

BnonHe nareHTocnoco6eu. BorgyurHaR

Tenerpa$Hafl fivHtAfl <BauilHrroH

6amwMop> 6una nocrpoeHa Mop:e

tA orKpbrra B Mae 1844 r. I-lepBafl rere-

rpaMMa, nocnaHHar no Hefi, co4eplKana

cnoBa u3 6u6nun: <<L{yguur Aena rBolA,

[ocnorqil)).

B Poccww B 1837 r. nocne cMepril

Ul nlr wlra pa3B vrne 3neKrporenerpa-

fiuw 6uno nprocraHoBneHo.
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