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rGpeMeHH0ro Tora

pe4aq il B Anriltvt, LII ee i,tqapuvt, CIXA tA

lepuaHVn [4mesHo B 3n/x crpaHax noqril

oEHoBpeMeHHo r/ 6un rso6pereH MacrflHuril

B brKr roqarer b [1] .

Iepeoe nphMeHeHile Macna B Kaqecr-

Be Ayroracfl qel/ tA t/3onhpyroqe14 cpeflbt

B BbrKrroLrarere 6srno npeAnoxeHo 3.

TomcoHoM, Koropul il 1,4 Hon6pn 1893 r.

nonyqiln aMepilKaHcxui,t naresr Ne 508652

Ha Macnn H bril esrKn oqarer u. B groM BbtKn o-
qarele Bo BKI toqeH HoM ero noroxeH r il

noEB14)KHbre lA Heno[Bt4xHbte KoHTaKTbt

Haxoflhn ilcb HaE noBepxHocrbo Macna. t-lpr

OTKICILreHfi h BbtKltoqaTeIF 3neKTpHLrecKafl

f,vra 3aropa"lacb 3 303J\rxe, a 3are.,'nDt4
-elev e .,{e -,',' - C:3 

"'.''.-?-- 
j '.0 --3 -.-3 .lVra

3aTfi i-,18a;dCo B','dC.-0. :;e r' I3Cr1i3Co.

Macrruurr,t BbrKlCIqarerb Ce5acrbrHa

[rlaHu Ae OeppaHrn no hcnonb3yeuon B

HeM hEee Ayrora[xeHfifi 6ttn aHarorfiqeH

BbrK/rloL{areno ToucoHa, Ho 6an 3a[areH-

ToBaH B Aurnuu Ha ABa [o4a no3xe, qeM

3ro cgenan Toucou B ClllA. BsrxlroL{arerb

0eppaHTil orttAqarcfi or BbrKl loqarerfl

Ton,tcoHa H arnqileM B HeM AByx nap KoHraK-

ToB, a ilMenno pa6oqfix il AyroracilTerbHbtx.

Pa6oqr,te KoHTaKTbr pa3MbrKarhcb paHbue

Ayr-orachrer bH brx. 3ror BbrKl roqarer b npe4-

Ha3HaL{arcfi Anfl Hanpfl}KeHilfl Ao 3 xB u 6un

ycraHoBreH y reHeparopoa !enr$opgcroil
3neKrpocraH Wv1. J4cnolb3oBaHile B 3roM

BbrKrroLrarere pa6oqrx H Ayroracru14x KoH-

TaKTOB flB/rflJrOCb BeCbMa npOrpecchBHbrM

rexH ilqecKhM npeAnoxeH fi eM.

Cregyer, oAHaKo, orMerilTb, qro BbtKlto-

qareril Torr,rcoua n OeppaHTil Herb3fl cL{14-

raTb MacrflHbtMl4 B coBpeMeHHoM noHhMa-

HtAtA STOrO TepMilHa, TaK KaK 3neKTp[qecKafl

Ayra npil orrc/rloqe uww o6pa3oBblBa/racb He

BMaCIe,aBBO3AyXe.

Hag npo6reMoil cos4aHhfl HoBot-o rilna

BbrK/rloL{arenfl TaK}Ke pa6oran aMephKaH-

ct<ui,t 1/HlKeHep Bceo6ulel4 3neKTprqecrcoil

KoMnalnv (GE) Xurcrerr. l-lepeuril rpex-

6axoeunz Mac/rnuurfr BbrKloqarerb Enfr

pacnpe4enrrerbHoro ycrpoilcrsa 6 xB

SpyxnrHcxoil 3nexrprqecroil craH \vlvt B

Huxr-t4opxe 6stn il3roroBreH XsplerroM

B 1898 r. Ha puc. 7 npegcraBreH o6uryn

Bt4A 3roro BbtKJtroqarerfl. Io yrnaM rpe-

yronbHilKa ycTaHoBIeHbr Tpvl AepeBflHHbtx

\nnuHApr,lL{ecKilx 6ara L, HanorHeHHbtx

Goo[aHre BbuurrrqaTerc[

Bbrcor(0ro Haflpfil(eH[fl

(tlpodonlKeHue. Haqano cM. 3n, Ne 9,

2008 z.)

Pocr MoulHocn/ 3neKTpt/qecKilx craH-

ttvlil tA noBbtueHile HaIpfl]KeHilr nwuui,t

3neKrponepegaq n cnoco6craoBaril no co3-

EaHVo ra Ko ro B bt Kl o q arerr f , Koro p stil 6un

6ur cnoco6eH orKrroqarb He roruro pa6oqhe

ToKtA, Ho l/ ToKl/ KoporKt/x 3aMbtKaunit. Bce

il3BecrHbre K KoHl-ty XIX eeKa KoHCrpyKql4t4

BbrKlroqarerefr c orttpurrofi flyroil a ao:gyxe

He orBeqar v STtAr"r rpe60BaHilf M.

VeenilL{eHile Mou-lHocn/ 3neKTpHqe-

cKr4x crarqrrZ conpoBOlKAarocb raKlKe v

pocToM Mou.lHocTr4 oTgen bH btx a rpe[aroB.

Vcnexr B KoHCTpyr,4poBaHHrl t,,loidr-.bix arpe-

IATOB CItTbHO YMEHbUIVIfiV VX PCAKTL,IBHOCTb,

Lrro eule 6onee yrnlxeahno ycnoBHfl pa6o-

Tbr BbrK/roqareleil, TaK KaK 3HaL{hrerbHo

B03pOCnfi TOKLl KOpOTKOt-O 3aMbtKaHfiff.

0co6enHo ocrpo crofll Bonpoc o co3AaHilil

HaAelKHbrx BblKloqareneil B Tex crpaHax,

rAe hHTeHCilBHO pa3BilBanOCb CTpOilrerb-

crBo 3neKTpo crauq|/ia w nwuui,t 3neKTpone-

n.B. Lle:--; 
- :

MacnoM. Ha nrilTe 2 yw,penreHbr nC.ti,,*-

Hbre KoHTaKTbr i B BilAe nepeBe: -_,-:

6yrcau V. HenoABt4xHbre KoHTaKrbr nc\,:-: -

Hbr Ha AHe AepeBflHHsrx 6axos I il To1 -" -,r p

noABoAltltcfl ra6erbHbrM14 BBogaMH c-,,r,
Ha craHilHe 4 noMeqeH nHeBMarr..ie:-,,,

l-rpl/BoA 5,nph noMor{r4 Koroporo nnv-a -- :

noABt/)KHbrMl4 KoHraxraur 3 npH orK,--: -:-
HtAVa noAHilMaercfl BBepx, 6rarogapn L€v_.

nOA CnOeM MaCIa nonyqa0lcfl ABa pa3l:" i :

qenh ToKa Ha noriloc.

B 1897 - 1,898 rr. uaeilqapcKafl Sr': '' =

<5payH-Soaepr> o6opygoBara B [1age:':
3neKTpHtrecKyro craHqHlo AnF cHa6)Ke-,, =

3,xeKrpo3HeprNer,t MrnaHa. 06qan r.1c--

Focrb rpex0a3Hbrx reHeparopoB Ha crahr-,,,,

cocraB.irflira tr0000 xBr npH Hanpfl)KeH v1t, -z

uhHax 13,5 xB. Ha :roil 3neKrpocrdH*,,,,

6stnvt cMoHT14 poBaH br Macrfl H bre BbrK.- -: -

qarer fi (puc. 2), cKoHCrpyr4poBaH H bre

SpayHor'1, Koropbre B 1898 r. 6unu 3d-."-

u{eHbr uBeilrlapcxr,tr',r nareHToM Ng 179 -'-

Kaxgan $a:a BbrKrroqarerfl 6una cHa5:- =-

Ha AByMn pa6ov vMtt KoHraKTaM v L, Haxc:: -

ul(MtACn B BO3AyXe, il qerbrpbMfl Ayrof 21,,-

TeJrbHbrMh KoHTaKTaMV 2, Haxo4fllIt4MHC.: :

MacrflHoM 6axe 3. npil orrnoqeHnv BHa-:-

ne pa3MbrKaruca pa6oqhe KoHTaKTbr 1,':,,
AanbHeilueu noBopore Bara BbrKJroqare"- :

Harfl tnBailvcb npylx14Hbr 4, AyrordcHre--: -

Hbre KoHTaKTbr 2 pa3MbrKar ncb, rA Ha 3-r u

npoqecc oTK/rtoqeH 14fr 3aKaHq vBaficfl.

I-l pnMeHeH Hbre Spayuou MHor-oKpdr! :, :
pa3pbrBbr 3neKrprqecroil Eyrv, my6o-: =

yCTaHOBKa nofl CnOeM Macna AyrordChr€.-:-

Hbrx KoHraKToB tll ux 6brcTpoe pa3BeAe*,,:

roA flefrcrereM Harfl]KeHnff npyxr,rH co3::-

rltt BCe ueo6xogl4Mbre ycnoBiln Anfl xo::-
ueil pa6orur BbrKrtoqarerfl . [lpegno]KeH F:,i

Spayuou MacrflHbre BbrKlroL{arerh coBe:-

ueHHo cao6oguo orKlloqaril pa60.-,,=

ToKl/ reHeparopoB, a ilMeHHo 80 A, rt,,
1.4500 B. firn orKJI]oqeH nfl roxoB Kopori:,, ,

3aMbtr'anwi,t noclleAoBaTeIbHo c MacIf [-=,u

BbtK/rtoqareneM ycraHaBrilBarcF nrSE-.,,,

npeAoxpaH hrer b BbrcoKoro Hanpfl)KeH,1i .

B 1,902 r. OeppaHrh nocrpoiln Macrfl H b,/

BbrK/roqarerb Anfl HanpnlKeHhfl 15 rB (puc.

3), y Koroporo raK xe, KaK il y BbrKrro,lare-

rlfr SpayHa, npoqecc o6pasoBaHilfl tA rar€-

HlAff 3aeKTpl4qecrcofr Aytw npil orKrroL{e H,',,

BbrKIrloqaTelfl npohcxoAhn noIlHocrbro nc:
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croeM Macra. Burrcrltoqarerb 6apa6aHHoro

Tilna ilMer pa6ovile Heno[Br]KHbre KoHTaKTbr

1 n 2 il noABr4)KHbre KoHTaKTbr 3, uaxo4flu-1he-

cR B Bo3gyxe. Cervlb AyroracilrerbHbrx KoH-

TaKToB B BilAe noBopaqhBaoult4xcff soxeil

4 6unh HacaxeH br Ha noBoporH urfr ear 5, Ha

KoropoM ycraHoBreHbr tA noABr4)KHure pa6o-

qile KoHTaKTbr 3. HenogarxHbre Ayroracil-
rerbHbre KoHTaKrbr 6 u 7 coe4ilHeHbr nocre-

AOBaren bHo Apyr c Apyr-oM raK, L{ro npil

orKrroqeHilr nonyqaercfl oAHoBpeMeHHo 1,4

pa3pbrBoB Llenh roKa Ha Sa:y.BxogHoil
tA eurxopuoil HenoABI4xtHbre KoHTaKTbr 6 t4

7 noACoeAilHeHbr napannenbHo K pa6ourr,r

HenoABl4xHbrM Konraxrau I u 2. llpN noBo-

pore Bara 5 eHaqare orrrroqart,tcu pa6oqhe

KoHTaKTbr, a 3areM B qiln vHEptAvecKoM 6atte

8, 3anorHeHHoM MacroM, npohcxoAhn pa3-

pblB ToKa e 1,4 Mecrax Meltgy flyroracilTer b-

HbIM14 KOHTAKTAMh.

B rouqe XIX crorerilff repMaHCKafl 3reK-

TponpoMbrurreHHocrb no o6rerr,ry BbrnycKa

3neKrporexH ilqecrofr npogyKr-ttAV 3aH il Mara

nepBoe Mecro B Eapone n flBrflracb BeAy-

qe14 B TexH il qecKoM orHotueH h h. 0lHaKo,

KaK 3To 6urno cKa3aHo BbruJe, Macnl H bre

BblKlroLrareril 6atnvt uto6pereHbt B CLllA,

Aurnuu t/1 LII aer,t qaprar,r. Macnl H bre Bbr KJr r-o-

L{ aren fi B [ep r'n aHhv crar h t4 3 rora Br H B arh

TO;bKo B HaL{aIe XX CTOII eTlfl, t CHaqana

oH14 KOnilpoBanil aMephKaHCKHe BbrKrro-

LIATCI fi.

Cnegyer orMen4Tb, L{To nocre r,tso6pe-

reHilfl MacrflHoro BbrKIOqarerfl poroBbre

BbrKrroqarerh s EBpone 6onbue He nphMe-

HflntAcu. B CUIA )Ke oHn v3roraBrilBarncb u

npilMeHflrl4cb Ha orKpbrrbrx noACraHqrflx c

HanpnxeHiler',t 50 - 100 rcB e reqeHile rep-

Bbrx [Byx Aecflrhnetui,t XX cronerilff.

Ha puc. 4 noKa3aHa KoHcrpyKqilr poro-

BOrO BbtKrroqarerfl, npeAHa3HaqeHHoro Anfl

cereil HarrpFXeHileM 100 xB. Mouluocrb

orKrloqeHfifl 3Tot-o poroBoro BblKIloqarerfl

cocraBrflla 5000 xBr. BulrcnCIqarerb fiMel

ABe KonoHHbr l/3onflTopoB L tA 2, yctaHoB-

reHHbre B oAuoil BeprhxarsHoil nrocKocrr4

tA pacrorolKeHHbre noA yrnoM 60" oAHa no

orHoueHilo K gpyrort. Ha KoHLlax KonoHH

il3onrropoB 1 t4 2 6unu yKpenneHbt KoH-

raKrbr 3 tA 4, Hecyqhe pora 5 v 6. l-lpr

orKnoqeHhI KoroHHbl t43onflTopoB L rtt 2

noBopaq il Bar ilcb B pa3H ble cropoH bl, tA

Ayra pacnpocrpaHflnacb BAonb poroB Ao ee

o6pusa. t-lpoBeAeHHbre ilcnbtraHfifl noKa-

3aril, r{To 3neKTpl/qecKafl Ayra nph Hanpfl-

xeHrfi fivHlAtA 1,1,2 xB Aocn4rara B AnrHy

4,5 vr. Iocre 1930 r. aMepilKaHCK14e KoMna-

H1414 orKa3anilcb or poroBbtx BbtKltot{ateleil,

ocraBhB r4x l,tub B ponh pa3begrurreleil.

CregyxrqhM BalKHbtM uaroM B pa3BLt-

rvtt AytorachrerbHbrx ycrpoilcrs BbtKltoqa-

Terefr nepeMeHHoro roKa BbtcoKoro Hanpfl-

)KeH vfl frBr4lrocu ra:o6pereHile (ycrpoilcraa,

orpaHtAqtABaoqero pa3Mepbr Eyfv, Bo3-

HhKarcu{ett l-1p1,1 OTKI|tOqeHril 3neKTp14qe-

cKl4x qeneil>>, BnocreACTB14r/ nonyL{14Buero

Ha3BaH ile AehoH Horo BbrKr toL{arerfl . B 1"91,2

r. 0r,rpMa AEI- (l-epMaHiln) no4ar a w 1" son6-

pfl 1,913 r. nonyqilna repMaucr,,ui,t nareHT

Ne 266745 Ha 3ror BbtKJlroqareru. AaropoM

rso6pereHfifl 6un pyccxrlil yveHbtia ltnxawn

Ocr noBhr{ Eon r,t ao-flo6poBon scxwi,t 12, 3],

KOTOpUrr,r npopa6oran MHoro rer B:roil
Srpr',re n 6sr.r rexHt,tqecK[4M grpeKTOpoM

ee an naparocrpoi,lTerrbHOro 3aBOAa. Cxet'ta

3TOio ycrpol,rcrea n0Ka3aHa Ha pHc.5.
Ipr pa5ore BbrKrroL{are.rF BHaL.{are pac-

xoAflTCfi pa6or rae KoHTaKTbt 7 u 8, a 3aret"1

AyroracmrerbHbre 1 v 2. Hag MecroM

pa3pbrBa Ayrofact{rerbHblx KoHraKToB

n o Me ule H a il cKpo rac uret bH afl pe u erKa,

cocraB/reH Hafl v3 orAen bH blx Merarr ilqe-

cKr/x nracrilH 3, 3neKTpilqecKil tA3otlt4po-

BaHHbrx Apyr or Apyra.[oA geilcraileM

MarH hrHor-o r-rorr Karyu ex 4 3neKrpt4qecKafl

Ayra nepexogilna Ha pora 5 v ilcKporacn-

renuuoil peuerxoil pa:6ilBaracb Ha pflA

orgenbHbrx KoporK14x Ayr 6. KonNqecrBo

nracrfi H NcKporacilTeruuoil pe[IerKr noA-

6upanocb kr3 roro pacqeta, qro6ut Ha KalK-

Ayto KoporKyro Ayry npilxoAl4llocb Hanpfl-

)KeH he MeH bue rpe6yroqerocr Eiln ee

3alKHfa+Vfr. Irs nepeMeHHoro roKa raKhM

Hail pfl)KeH ileM fion r,t ao-,[o6poeor ucril fr

cL{ilrar 300 B (auufiryAHoe 3HaqeHfiE.

06qnit B NA o n blrH o ro o6paa r1a B bt Kl to Li a -

rerfl flonr,tao-flo6poBonbcKoro c ilcxpore-

chrensHofr peuerrcoil noKa3aH Ha pHc.6

rge 1 , 2 - creH Kh wz ac6oqeMeHTa, Melh - 
_.

KOTOpblMt4 3aKrCIqeHa cilcreMa MeAHb,

nnacrktH; 3 KaryuKa MarHktrHot-o AyrbF.

Hecr',rorpfl Ha 6naronpfiRrH ble pe3yn brarb

ilcnbrrauniA, B 1,91,4 r. (npr nepeMeHHO','

HanpflxeHhil 550 B tA 6e:uHAyKrt4eHo/

Harpy3Ke HaAelKHo pa3pbtBaflcfl roK 130:

A), r:o6pereH ile flon r,t so-[o6poBon bcKo r:

He nonyqrno npaKrhqecKoro nprMeHeHt'1;

t4 6umo ynpflraHo B ceil$sl Qrpr',rut AEi-.

3ro o6rgcHflrocb, couracHo 6olee no3f,-

HeMy cBuAerenbcrBy corpygHt/KoB Srpr'ru

TeM o6cronrerbcrBoM, t{To KaK pa3 B 3TC

BpeMfl Haqaril npLlMeHflTb MacrfiHble

BblKrrloqareril, lA BHt4MaHhe 3neKTpoTexHH-

t{ecKilx SNpm qenrKoM neperroq nfiocb Ha

HoBbril rnn BbrKrroL{arerfl. Carvr xe [oll4B0-

[o6poBon bC Rtti,t, KaK pyc cxtti,t noAauH ut il, e

1,91,4 r. AonxeH 6btl ocraBhrb [epmaHfio r

nepecen nrbcfl e Ul aet,t qapr o.

B 1,928 r. AoKrop fixo:eS Crennr,

ureS-:,rreKrp14K Sr,rpr'rsr BecrrHray3 (CIXA

nocrpohn BbtcoKoBOlurHutil BbtKltot{arenb.

Ha3BauuurrI vtvt AeiloHHbrM 14,5]. B 3ro:,'

BbrKJrrcqarene (puc.7) HenoABrxHutil 2 i'

noABrxuurrl 3 KoHTaKTbr, a raKlKe Ayro[a-

cilrerbHafl peuerKa 4 cMoHn4poBaHbt Ha

cror,rxe 1. l-log geilcrafieM Ma[HhrHoro AyrbF.

co3AaBaeMoro BrrKoM 5,3neKTpt/qecKaF

Ayra 6 nepexogilna Ha pora 7, a 3are','

(3a[oHflracb) B AyroracrTej]bHylo peuerK\.

4, sstnorHeHHyto 143 orflerbHbtx Merarrfiqe-

cKr/x rtltacrru 8, ineKTpt/qecKV lA3otltApoBaH-

Hbrx Apyr or Apyra. fionagafl MexAy t-lracrr-

HaMh 8, 3neKrpr4LlecKafi Ayra pa3pe3ardc:

Ha KOpOTKhe fryfv,BKIlOqeHHble B qenb ToKa

nocnegoBarerbHo. Kaxgan v3 3rt/x Kopor-

Kr4x Ayr o6ragara KaroAHbtM Hanpfl)KeHf1-

eM 3axr ra+lz,fr (ar',rnlr,tryguur',r) 250 B. [lp,'

nepexoAe roKa qepe3 HyneBoe 3HaqeHH€

Bce KOporKile 3neKrpl/qeCKhe Ayrlrl racra4, t'

p,nn nx noBTopHoro 3alK vraHwa tpe6oBEJIoC:

Hanpfl)KeHile, paBHoe qvcfiy nnacrhH peluer-

F4
Puc. 4. Poeosatu BbtKltpqamenb

dnn cemu 100 xB
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Puc.5. Buxnnqamefib

c ucKpozacumefi bHoil pewem Kort

flon u eo-flo6Po aolt bcKozo

RtA 4 MrHyc oAHa, yMHolKeHHoMy Ha 250.

Mexgy nracrfiHaMil I 6;rnu ycraHoBrleHbl

KaryuKh g, KOHtlbl o6uorox Koropblx noA-

Krroqarrcb K AByM cocegHLlM nrlacrruarq 8'

Tor, nporeKaBu ttit no Ayre, o6rexal o6M0rKl4

KaryueK 9, colgaBar B0Kpyr HHX MarHHrlioe

none. HanpaBreHhe BilrKoB AByx coceAHllx

KaryueK 6utlo sut6paHo raKhM cnoco6oi",

qro6ul co3AaBaeMble hMh MarHhTHbte noToK[l

HanpaBn flfitlcb o[L1H nporl4B Apyroro. Taxoe

HanpaBIeHile noToKoB tl co3[aBafl0 B npo-

MelKyrKax MelKAy nracrhHaM h paAHall bH0

HanpaBneHHoe MarHHTHoe nore. Cr,t.nbl B3ah-

rtlogefr crltAr Mexqy 3Tt4M noreM t4 Kopor-

KilM14 3neKTp14qecKHMt4 AyraMh, I-opfi utrl'lM14

MelKAy coceAH tAMtA nflacrl4HaMr 8, npilBo-

iltArlt| 3rt/ Ayl-t4 BO BpaqeHfie BoKpyr BrynKil

L0, T.e. Bo BpeMfl vx ropeHufl oHt4 Haxo-

ilvntAcb B COnpilKocHoBeHril c xonoAHblMkl

3neKrpogaMr,t. [lpt4 3roM cKopocrb BpaqeHhfl

Ayr- Aocrt4rara HecKorlbKl4x rblcflq o6opo-

roB B ceKyHAy. llpr nepBoM xe nepexo4e

TOKa qepe3 HyneBoe 3HaqeHhe npoilcxoAl4-

ro raueHile 3reKTpt4qecKilx Ayr. MarHklrHoe

nore, co34aBaeMoe BrrKoM 5, (npil)Kl'1Mar0>

Bpaqaioqilecf 3neKrprqecKile Ayl-l'1 K BHer!-

Heil nosepxHocrl4 BrYn w,u 10.

ConocraBrleH ile Bbl KJI toqarerer,t fion fi Bo-

[o6poBortbcKoro tA Cnensua noKa3bl-

Baer, qro ClennH no cyqecrBy noBrophrl

ocHoBHyto hgeo BblKrltoL{arerr [ol t4 Bo-

[o6poBortbcKoro. Orn rL{hrer sH oil oco6e I -

Hocrblo BbtKnCIqarerr ClennHa fiBfiJlocb co3-

AaHile BpalIeHilfl KOpOTKI4X 3neKrpfiLlecKrx

Ayr B Ayroracfirerssoil perxerxe, qro o6ec-

neqhBaro AononHilTeruuutil orBoA renra 0r

Ayrkl.

BAXHSII"I HAYL{HbIM PC3YNbTATOM CTAIA

rilnore3a o6 oKoJloKaroAHoM aQ$ercre 16,

77, BblABt/Hyrafl ClennHoM Ann o6tncHe-

HtAfl npr Hqilna geilcrern AyrorachrersHoil

peuerKh. Clenn H AonycKar, L{To B MoMeHT

nepexoAa roKa qepe3 ((HOJIb) nololKt4rerb-

Hbre iloHbl t orpl/qarenbHble 3neKTpOHbl

paBHoMepHo pacnpeAeneHbl B AyroBoM

npoMexyrxe. l-lptt noflBJleHril Hanprxe-

Puc. 6. Modenb KoMePbt

c ucKpoeacumen auoi Pewemxoi

flon u eo-flo6Po son bcKO zo

HtAfr o6parHoro 3HaKa <6urcrpble) 3reK-

TpOHur ytrgyr oT KaToAa, a il0Hbl npaKrHqe-

cKh ocraHyrcfl HenoABt4)KH utt{ H. V Karoga

o6patyercn cloil norolxt4rerbHblx h0HoB'

flanee Clengu, norarafl, t{To yMeHbue-

Hile KoJlklqecrBa iloHoB y KaroAa npofic-

xoALlT BCIeACTBTe peKo t"t6t Ha\nv, Hauer

BbrpaxeHile Anr onpeAereHilfl npo6ilBHo-

ro Hanpfi)KeH ilfl oKonoKaroAHOrO Crlofl tA

Bbrqh c^v1r ero BerlilqfiHy: 176 B (:SSex-

r14EHOe 3HaL{eHr,re). l-1pt4 3ToM BpeMfl Aocrh-

rr.,Q*;r,q OKOIOKaTOAHbIM CIIOeM yKa3affUOil

-DC*-OC-,' C'aB-0 
-1eCflTbll'1 

A0nFM Ml/KpO-

Cei..\"'t :) . -.e.'i,' -1,'*.c-blX I0nyLUeHHfiX

l-npO-rH0Cr: 3l -€:e,{C-C"' -e3e3 (IH0lb)

AO.niKHaBOCCTaT'dBii1ts3->C'i-3ai'=liqeCKt'1

MI-HoBeHHO. Ecrrr !1hleercF pFA fl0cr'leA0-

BaTeIbHo coeAhHeHHblx npoMelKyrKoB, TO

B Kax{AoM t 3 H l4x Aonx{eH o6pa3oBblBarb-

cfl ceofr oKoloxarogu stil cnoi't, o6na4ao-

u\vlil: no cyqecrBy csoilcrBaMH t,l3ollnro-

pa. Pesylbrt4pytoqafl npot{Hocrb Aon}KHa

6stru paBHa cyMMe npot{Hocrefi orAenbHblx

npoMelKyrKoa. TaKoBbl ocHoBHble noro)Ke-

HtAfl rililore3ut ClenflHa o6 oKoJloKaroAHoM

rSSeKre. Karrx-n n6o EaHHblx Sr:rqecKhx

tAcctleAoBa uviA, noATBeplKAaoqfi x 3aKoHo-

MepHocTl4 M14KponpoqeccoB y KaroAa 3a

HyneM TOXa, clenFH He npHBOAt4r.0u Il14Lllb

onpeAenillonblrHbll'lnyTel"l3IleKTpl'lqecKyx:

npOtlHOCTb (K0pOTKl,1X)) 130\'e'*i\/-(03 3

pa3Hble i,1Oi"e!r:r 3:e"'e-" - 3C'-e -e'exO'la

T0Ka Lrepe3 (L(3.-c>r.

fr1 cc,l e;o B 2.,, 4 - o:Bepi-cfi i1 3 r0ToB.r-leH -

HSll/'t Aetl0lrt|.r>,1 TpexQa:nstlt BblKJlCIqaTeIb

Ha 1,5 KB, 2000 A. 0n BblgeplKan 12 rpex-

nonocHbtx orKrloqeuril npH 1'2 xB r rorax

or 7000 Ao 13000 A 3a BpeMr hcnblraHhff

1, q 42 MilH. t-lo 3roMy nphHqilny Srpua

<BecrrHray3) crpohna BblKJlloqareril tA Ha

6orree H143Koe Hanpflx(eHfie B npe4enax440

- 2300 B.

B 1'gTg r. t4HlreHePbl SrPuul

<<BecrrHl-ay3> Serxep N Enut'tc nprMeHhjlt4

ror )Ke nphHqiln Anf raueHVn AyttA B KOH-

TaKropax.

Cnegyer orMerfirb, qro noclleAyoqile

tAcctleAoBaHilR r onblT 3KCnnyaTa\tAtA Ayro-

[acilTeIbHblx peueToK BblK.llOqarenefr,

nocTpoeHHbIXHanphHLlt4neilCnoIb3oBaHilfl

oKoloxaroAHoro :SSeKTa, noxa3anil, t{To B

pnAe cnyL{aeB npoqeccbl B Ht4X He noAqtA{fl-

IOTCfi B NOIHOI  T'/ICPC TCM 3AKOHOMCPHOCTflM,

Koropute 6blrt14 yKa3aHst ClenflHoM. Ho aro

HtA B rcoeil Mepe He yMorner 3HaqeHile ero

pa6orsr.

ilocle roro KaK B 1.928 r. $NPma

<Becrr/l H ray3) Bbl nycTt4na Aefi OH H Ut il ebl KJI lo-

qareru, ShpMa AEI ony6lrKoB ana tA:o6pe-

reHhe [oluao-[o6p0BonbcKoro. B c6op-

Hr,1Ke <Forschung und Technik>:a 1930 r'

5ur,ra not,leqeHa crarbfl l4HlxeHepoB SNpuul

AEf Kona v1 V.'rs6pHXa noA 3aronoBKoM

<MtoroilcKpoBaff KaMepa AnF Bo3AytxHoro

Bbt KJt CIqarern,[on N ao-[o6poBon bcKoro>' B

crarbe yKa3blBarocb Ha aBropcrBo AolilBo-

[o6poBortbcKoro no co3gaHho BblKrloqare-

J1fl c AeNoHHoil peueruoil tA npilBogunvcb

AaHHble o pe3ynbrarax e[o ilcnblranwi't'
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