
1.,,-.{.l',,
t,t"ljt$ jt,

'i.',,$. .

1;:.11 ;1,'1 '

1f'"Jl- r

''' x
,,r"Lu,.,, }a'1 

,

.' {,-,
'."}c,. '

,,: ,'l',ffi',.,t
,-'";g,'-' :
,",,,.'fi-tt'

F

f{
$
{

{\\\

,S'
. ,,' 

t.

tr-r

,.\4,

,j llFi
''5[,
,,'ffi.
.t.
,'
', I4i

TJJi
r- l!r!1
rhl'(J.
,&.
' 

'L[J,

','.rrri
' [+.

t
f
i

a
,t

$
$

t
1

t
f
f
tsq3

f,r

M l*,rrm- :",q

*J*ry#*
lu-.s .*.i" 

"".m

3AEKTPOMAI' H}ATHAfl NYI.II KA TAYCCA
Wgen ilcnonb3oBa HnA eneKTprqecKorZ eHeprilil N1fr

cTpenu6ur He flBflfleTcfl l43o6peTeHileM nocneAHrx Ee-
cerilflernil. I-1pilHuiln Mera:Hnfl cHapFAa c noMou-lbro Ka-

TyueqHoil eneKTpoMarHilTHolz nyrxKr4 6utn m3o6pereH B

1 895 r. aBcrp uirtcxww mHxeHepoM, npegcraBilTefleM BeH-

cKorz luKoflbr niloHepoB KocMoHaBTilKil OpaHqeM Ocxapovr

fleo-SnbgepoM Sou [eSrorvr. Sygyvra eu{e crygeHroM,
l-e$r (3a6onen) KocMoHaBTnKotZ. flog BnvfrHileM poMala
Xrrcns BepHa (C 3eunr Ha llyny, oH Haqan c npoeKra
nyluKyr, c noMou{bro KoTopot4 MoxHo 3anycKaTb KocMil-
qecKhe Kopa6nil Ha IlyHy. l-e$r noHVMan, qro orpoMHble
ycKopeH/.fr nopoxoBoro opyAl4fl 3anpeulaoT npHMeHflTb

BapHaHr spaHlly3cKoro saHra cra, v npeEnoxilJt efleK-

TpmqecKyFo nyruKy: B coneHol4Ee-cTBofle npil npoTeKaHnw

eneKTpmqecKoro ToKa Bo3HHKaeT MarHilTHoe none, KoTo-

poe pa3roHfleT seppoMarHilTHbilz cHapflA, (BTfl f[Bafl>>

ero BoBHyTpb cofleHoHAa, np14 oToM cHapflA pa3roHfleTcfi

6onee nnaBHo. flpoerr l-e$ra raK il ocrancfl npoeKroM -peaflN3oBaTb ero Ha npaKTilKe Tor[a He npeEcTaBflHflocb

BO3MOXHbIM. BnOCneECTBNt4 TaKOe yCTpOilCreO 6UrnO Ha-

3BaHO nyLUKOlz l-ayCCa (GaUSS gun) nO LlMeHil HeMeUKOT-O

yqeHoro Kapna Opillpvxa l-aycca, 3afloxmBuero ocHoBbl

M aTeMaTilqecKo il Teo pv1v1 en e KTpoMa FHeTil3M a.
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llpu cosdanuu 6annucmuqecKoeo (uemamentnoeo) opyxruf, nrcdu ucnonb3oeanu pa3Hbrc ucmoqHuKu
gHepeuu: ynpyeue KaHambt, nopox, cxamuil eosdyx, flap, u daxe numanucb npuMeHumb dnn memauue cHa-
pndoe <<qenmpo6exnbrcD MemamenbHb,e MawuHbt. 14, naxone4, onu o6pamunu eHuMaHue Ha ucnonb3oeaHue
dns emux qeneil eneKmpuqecmea.

B 1901 r. npo$eccop SNerKh yHmBepcilrera Ocno Kptt-

crilaH Ona$ Eepxap4 ErpKenaHE nonyqiln nareHr Hopae-

nAlA Nq 1 1201 na (HoBbrfr nlero4 Bbrcrpenr4BaH vA cHapHEoB

c noMor4bro eneKTpoMarHilTHblx cilfl)) (ua oneKTpoMarHur-

Hyro nyr.xKy !-aycca),3ra nyuKa npelHa3Haqafiacb Enfl
crpeflu6ut no Ha3eMHbtM qeflfiM. B roM xe roEy ENprenaHA

nocrporn cBolo nepBylo nyuKy l-aycca c EnvHoil crBona

1 vr, ilpvr noMorqil erorl nyuKr eMy y4anocb a 1901-1902 rr.

pa3orHarb cHapflE Maccofi 500 r Ao cKopocrl4 50 uic. Pac-
qerHafl AanbHocrb crpeflu6ur npr oroM 6urna He 6onee

1 000 vr (pesynbrar locraroL{Ho cna6uril Eaxe Anfl Haqa-

na XX a.). C noMou1bro BroporZ 6onbuoil nyuKl4 (ranv6p
65 vrvr, EnilHa crBofia 3 vr ), nocrpoeHHoil B 1903 r., Sttp-

KenaHA pa3orHan cHaprrE Ao cKopocil4 npilMepHo 100 vr/c,

npil eroM cHapflE npo6ilBafl HacKBo3b EepeBflHHyro AocKy
ronlllraHolz 5 grcraMoB (12,7 cvr) (crpeflb6a npomcxogmfia B

noMeqeHilr). B HacroHqee BpeMn era nyLUKa (pl/Ic. 1) asl-

craBneHa B My3ee YHrBepcilTera Ocno. CneEyer cKa3arb,
r.tro co3laHmeM eroil nyuKt4 SmpxenaH!,3aHFflcfi B uenfix
nonyL{e HtAfl 3HaqilTe.nbHbrx sraHaHcoBbtx cpe,qcrB, Heo6-

xoEklMbrx eMy Enfl npoBeEeHnA HayqHbrx r4ccneAo}aH/'il B

o6nacril TaKoro f,BfieHNfl, KaK ceBepHoe cilHHNe. CrpeMncb

npoAarb cBoe rasoopereHile, SraprenaHA ycrpohn AnA 06-

LqecrBeH Hocfl4 tA SatAHTepecoBaHHbrx nilq,qeMIoHCTpauHo

ffi\
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erotz nyruKt4 B AehcrBVlA B yHtABep-

cilTere Ocno. Vsul, ilcnbtra Hur
He YEanNCb, nocKonbKy KopoTKoe

eneKTpmqecKoe SaMbtKaHre B nyu-
Ke Bbr3Bano noxap v BblxoE ee tA3

crpon. flocne Bo3Ht4Kruero nepeno-
floxa yxe HilKro He xorefl npmo6pe-
Tarb HtA nyrxKy, HtA nareHT. [1yu.rry

MoxHo 6ulno 6ul orpeMoHTl4poBarb,
Ho SrprenaHg orKa3aflcn or Eanb-
Hefrruero npoBegaHVA pa6or B eroM
HanpaBneHhkl tA coBMecTHo c l4HXe-

HepoM erage 3aHfincn npor43Bogcr-
BOM T4CKyCCTBeHHb|X MrHepanbHbtx
y4o6peuwit, npmHecrul4x eMy cpeg-
crBa, Heo6xolt4Mbte Lnff HayL{Hbtx

ilccnegoBa nnil.
B 1915 r. pyccKre rHxeHepbt

H. [lo4onucxNrZ tA M. fivnoflucxrrZ
cos4aflil npoeKr cBepxgaflbHo5oh-
uorZ nyuKN (rvlarHilro-syranbHoro
opy4un) c AanbHocrbro crpenu6ut
300 ru. [nNHa crBona nyuKt4 nfla-
HkrpoBanacb oKono 50 wl, Haqafib-
Han cKopocrb cHapnrya 915 wl/c.

Eanbue npoeKTa Eeno He noLUJto.

l'lpoerr 6uln orKfloHeH Aprr,lnfle-
pNrZcrmu KoMilTeroM [-naBHoro ap-
Tilfifl e pvtAcKoro ynpaBfl e HnA PoccrrZcrorZ NMneparopcrorZ
apMVtA, nocqtATaBUlLlM, qro BpeMfi Enn noAo6Hblx npoeK-
TOB er{e He npuuflo. oAHa ,A3 npilqt4H OTKa3a 

- Cflox-
HOCTb CO3AAHVA MOI4HON NEPEIBilXHON oNEKTPOCT AH'JIAVI,

KOTOparr Bcerga 6bt Haxohnnacb pflloM c nyurora.
Kaxoea xe AonxHa 6srna 6urrs MorrHocrb rarorz

eneKTpocraut-lwtt? lns MeraHr4fi, HanpilMep, cHap AAa V3

76-ttt unn kl Merpoeolz orHecrpefi uHorZ nyuKH 3aTpa.{ilBaercfl
orpoMHafr eHeprtan B 113 000 KrM, r.e.2S0 000 n. c. [/ueH-
HO raKafl eHeprilfl ueo6xo AtAMa Ann crpenu6ur t43 76-rvl vn-
flilMerpoaorz HeorHecrpenuHorz nyr.uKl4 (HanpilMep, eneK-
rpmqecrorZ) ffq MeraHilfl cHapnga
Ha TaKoe xe paccronHre. Ho npil
eroM Heilg6exHbt cyqecrBeHHbte
noTepr eHeprrh, cocTaBnfiroqNe
He MeHee 50 %. CneEoBareflbHo,
Morr1Hocrb 0neKTpuqecrcorZ nyLUKl4

cocraBnnna 6ut HilKaK He MeHee

500 000 fl. c., a ero MoulHocrb or-
poMHorZ eneKTpocraH L\t tA. Kpovre
Toro , Anfl coo6lqeH nfr clapflAy erorZ

orpoMuorZ eHeprrr B HmqroxHo Ma-
nulrZ npoMexyroK BpeMeHLr HyxeH
ToK orpoMuom cr4flbr, roropulrZ npa-
KTl4'..leCKil paBeH ToKy KOpOTKOTO

saMbrKaHhn. lnq yBeflnve+un Bpe-
MeHil pehcl,aun roKa ueo6xo4mMo

YEnilHflTb CTBOfl eneKTp14L{ecKoro

opyryAn, ilHaqe He pa3orHaTb cHa-
pFE Ao Heo6xogravrorZ cKopocnr. B

eToM cnyqae EnwHa cTBona MoxeT
cocraBnrb 1 00 u 6onee MerpoB.

B 1916 r. SpaHqyso<rrZ Nso6pe-
rarenb AHgpe |lyu Orrae OauoH-
BNnnenfle co3gan Mogenb efleK-
TpoMarHrruorZ nyruKl4. l/cnonb3yfl B

KaqecTBe cTBona qenoL{Ky KaTyUeK-

cofieHot4EoB, HO KOTOpbte nocneEo-

BaTenbHo nogaBaflocb HanpflxeHile, i

ero 4erZcrayroulas Mo4enb ycneruHo 
i

pa3orH ana cHapf;! uaccorZ 50 r Io i

cKopocn4 200 wrlc. Ilo cpaBHeHilo i

ycTaHoBKaMil pffiynbTaT nonyq wn- i

AeMOHCTpt4pOBan npil H qN nt(anbHo
HOByTO BO3MOxHOCTb CO3AaHiln Opy- x

xt4n, B KoTopoM cHapFE pa3roHneT- i

cfl 6eg noMotIt4 nopoxoBbtx ra3oB ,'

OgHaxo Ha eroM BCe ocraHoBrflocb,
nocKofibKy co3AaTb nonHopa3Mep-
HunZ eK3eMnflFp He npegcraBnf,-
nocb Bo3MoxHbtM 143-3a OTpOMH btx

TexHrqecKNX cnoxHocrerZ npeACTo-

Hu1t4x pa6or n vx eurcoxotz crot4Mo-
crt . Ha pnc. 2 noKa3aH ecKH3 erolr
HenocrpoeH uorZ eneKTpoMarH utnoit
nyr.u Kl4.

,Qanee BbtficHytltocb, qro npil ':'

npoxox Eetwn SeppoMarH NrHoro
cHapfiAa L{epe3 coneH ovlry Ha ero
KoHrlax o6paeyrcTcn nonroca, cilM-
MeTpHr{Hble nonrccaM cofieH on+a,
N3-3a qero nocfie npoxoxEeHnfl
qeHTpa coneHou4,a cHaps!, B coor-
BETCTBIAIA C 3AKOHOM MATHilTHbIX NO.

nocoB, HaL{hHaeT TOpMO3tATbCfr. ero noBfleKflo 3a co6or,r
r3MeHeHile BpeMeHHOil gtfiarpaMMbt roKa B coneHofile, a
TMeHHO: B MOMeHT nOAXOAa CHapflEa K LleHTpy cofleHouha
nvr aH r e n e pe Kn oL{ aercfi H a cn eAy}o u|vlil con e Ho ilE.

B 30-e rr. XX B. HeMeuKurrz xoHcrpyKrop il nponaraH Ancr
MexnflaHerHblx noneroB Marc Banue npeAnoxiln opvflA-
HanbHyro NEero KonbqeBoro eneKTpoycKopmTeflfi, qefirKoM
cocrofiulero n3 cofleHoilAoB (caoero poAa npeAoK coB-
peMeHHoro alpoHHoro ronnarzlepa), B KoropoM cHapfiA
TeoperilqecKLt Mor pa3roHnrbcn Ao orpoMHbtx cKopocrerZ.
3areu nepeKnoqeHr4eM (cTpefiKyr) cHapfl! AonxeH 6urn
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HanpaBflnrbcn B rpy6y onpe4efleH-
HorZ ,qflrHbr, pacnonoxeHHyro no Ka-

carenbHorZ orHoct4Ten bHo ocHoBHoro

Konbqa eneKrpoycKop ttrenfl . We erorZ

rpy6ur-crBofla cHapflA Bblflerafl 6ul

KaK ns nyuKt4. Tar MoxHo 6ulno 6sl
3anycKarb cnyrHt4Kl4 3eunr. OgHaxo
Ha TO BpeMfl ypoBeHb HayKil tA TeX-

HVtKtA He no3Bonf;n il3roroBt4Tb raxorZ

efi e KrpoycKo p il refl b- nyru Ky.

B 1934 r. aMepilKaH cxtnia il3o-
6perareflb Brrrpgxran Pwrcln ns

CaH-AHToHklo, Texac, il3roroBt4n

lBa pa6oraoulkrx oneKTpoMarHrr-
Hbrx nyneMeTa tA nonyqilfl naTeHT

CIXA Nq 1959737 Ha aBroMarmqe-
cKyro eneKrpmqecKyro nyu Ky.

l1epaafl MoEeflb nonyqafla eHep-
rrto or o6ulqHoro aBToM olunbHoro
aKKyMynflTopa n c Ncnonb3oBa[n-
eM 17 eneKTpoMarHilToB pa3roHfi-

na nynn no 33-RrorZvrosoMy crBony.
I/uerou.lwilcs B cocraBe ynpaBnfle-
wr urrZ pacnpegefl NTefl b nepeKfl loqafl
HanpfixeHile nnTaHVfl c npeAblAy-
uler,l KaTyuKkl eneKTpoMa fF,nTa Ha

nocnegylorqyro KaryruKy (no xo4y

Opanq Ocxap fleo-3nbgep Qon FeQr

Ilpo$ec(op Kpurcruax OnaQ Eepxapg ErapxenaHg
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Purc. '1. gnexrpoMarHulrHar nyulKa EuprenaHga o6pasqa 1903 r.

B My3ee Ynneepcmrera Ocno

EBilXeHVfl nynH) TaKilM o6pasovt, qro6bl BblrHfvBaoulee

MarHilTHOe none Bcerla oorossno nynto.

Bropaff Mogenb nyneMera (prc.3) BbtcrpeflHBana

nynm 22 Kaflu6pa co cKopocrbto 121 vr/c. 3asBfleHlar
cKopocrpenbHocrb nyneMera cocraBflflna 600 Bblcrp./

Ml4H, npaBAa, Ha AeMoHcrpau,nv nyneMer crpenfffl co

cKopocrbro 7 sulcrp./lvrNH. [lprav n{oiA raKorl crpenu6ut,

BepoflTHo, 6ulna HeEocraroL{Hafl MollHocrb t4croqHilKa

nvTaHufl. AuepmKaHcKile BoeHHble K ereKTpoMarHNTHoMy

nyneMery ocrafl ilcb paBHoEytu H bl.

B 20-e v 30-e rr. npoufloro crofleriln B CCCP pa3-

pa6orxofr HoBbtx Bt4AoB aprmnneprfrcxoro BoopyxeHilfl

3aHilMaflacb KOCAPTOil - KovuAcct A oco6ulx apriln-
flep uitcxux onblroB, nphL{eM B ee nnaHax 6sln npoeKT

co3,qar-1./lfl eneKTpilqecKoro opyEl4H Ha nocToHHHoM ToKe.

BocropxeHHbtM cropoHHNKoM HoBoro aprrnnepililcro-
ro BoopyxeHmfl 6uln MNxaNn HNronaeBilq TyxaveBcKillZ,

Bnocne EcrBtAVt, c 1 935 r. , Mapuan CoeercKoro Corosa.

O.qHaKo pacqerbt, c4enaHHbte cneqilanNcraMil, noKa-

3anv, qro raKoe opylme co3Aarb MoxHo, Ho oHo 6y4er

ilMerb oqeHb 6onbluhe pa3Mepbl, a rnaBHoe norpe6yer

TaK MHOrO sneKTpoeHeprmil, qro pFAoM c Hl4M npNEeTcfl

NMerb co6craeHHyto eneKrpocraHqt4rc. Bcxope KOCAPT-
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On 6ulna pacnyu-leHa , v pa5orbt no co34aHil[o

eneKrpl4qecKoro opy AVn n peKparvnilcb.

Bo BpeMfl BropoN Mt4poBoil BoilHbl. B flno-
HtAVt pa3paooraflil n nocrponnn nyuKy l-aycca,

c noMoll-lbto Koropol4 pa3orH ann cHapflE Eo

cKopocn4 335 vr/c. l-lo oroHqa+VtA BolZHbl aMe-

pilKaHCKile yqeHble NccneEoBanv oTy ycraHoB-

Ky: cHapFE Maccotl 86 r yEanocb pa3orHarb

ronbKo Eo cKopocrm 200 vr/c. B pffiynbrare

Bbrnofl HeHHblx l4ccneEoBaH]/Iil onpeAeniln vcb

Eocrol4HcrBa h HeEocrarKil nyurN l-aycca.

l-'lyruxa l-aycca B KaL{ecrBe opyxilq o6na-

Eaer npemMyulecrBaMh, KoropblMl4 He o6na-

larcT Epyrile BilEbl opyxl4fl, B ToM L{ ilCne

crpenKoBoe, a rMeHHo: orcyrcrBme rl4flb3,

BO3MOXHOCTb 6eCUryMHOrO BblcTpena, ecfll4

cKopocTb cHapflEa He npeBblLllaer cKopocTm

3ByKa; OTHOChreflbHo ManaH oTAaqa, paBHatl

ilMnyfibcy BblfleTeB[Ijero cHapHEa, oTcyrcr-

Bfie AOnOnHilTeflbHOrO hMnynbca or nopoxo-

Bbrx ra3oB tAIltA nBilxyll-lt4xctl qacretZ opyxrlfl,

TeoperilqecKil 6onbuafl HagexHocrb tA l43Ho-

coycro iaqwBocrb, a raKxe Bo3Moxhocru tAc-

nonb3oBaH,nfl B nrc6utx ycnoBtA[x, B ToM qil-

cfle v B KocMilqeCKoM npoCTpaHCTBe. ORuaKo, HecMoTptl

Ha Kaxyqyocfl npocrory nyurr laycca N nepeqilcfleHHble

Bbtue npeilMyu{ecTBa, rcnoflb3oBaHl4e ee B KaqecTBe

opyA]/lfl conpHxeHo c cepbe3HblM14 rpyEHocrtlMl4.

Bo-nepBbtx, oTo 6onbuotZ paCXoE eHeprNN tA, CooTBeT-

CrBeHHo, HtAaRVfA Kn! ycraHoBKt4. IlNutu or 1 lo 7 % 3a-

pnEa KoHEeHCaropa nepexo+VtT B KNHeTNqeCKyIO eHeprrlo

cHapflEa. L{acril,{Fto eTor HegocTaroK MoxHo KoMneHchpo-

BaTb ucnofl b3oBaHileM MHOTOCTyneHLT aT}il Cl4CTeMbl pa3ro-

Ha cHapflEa, Ho B nto6oM cnyqae KnE He npeBblruaer 25 %.

Bo-eropbtx, ero 6onbrxme Bec v ra1apilTbl yCTaHoBKl4

nph ee Hil3Kofi esseKrHBHOCrN.

Cne4yeT oTMeTrTb, qTo B nepBoil nonoBrHe XX e. na-

panflenbHo c pa3Bt/TileM Teopvlvl v npaKTklKll nyuKI4 fa'
ycca pa3BNBanocb tA Apyroe HanpaBfieH Ne B co3EaHVV

eneKTpoMarHilTHoro 6an nvcrttqecKot-o opyxvlf; , Ncnonffiy-

ou{ee cwny, Bo3HilKaol4yrc nph B3aNMoEeiactevw MarHilT-

HOrO nonq N efleKrpilqecKoro roKa (cNny Avrnepa).

NATEHT Ng 
,I37O2OO

AHAPE OATUO H .BVIAAENAE

31 wonfr 1917 r. yxe ynoMilHaBU vti,tcn paHHee Spau-
qy3cKm iA weo6perarenu OaruoH-Bilnfienne no4an B nareHr-

HOe BeEOMCTBO cLllA saflBKy Ha <Snexrpmqe-

cKyro nyuKy nnv annapaT AnA npoEBl4xeHilrl

Bnepe4 cHapngos) il 1 Mapra 1921 r. nonyqmn

Ha ero ycrpot4crBo nareHr Nq 1370200. KoH-

crpyKTrlBHo ryLxKa npelcraBnfina co6ota ABa

napanneflbHblx MeEHblx penbca, noMeLueH-

Hbrx BHyrp[4 crBona v3 HeMaTHNTHOTO Marepl4-

ana. creon npoxoAiln L{epffi qeHTpbl HecKoIlb-

Kr4x ogt4HaKoBblx eaeKTpoMarHilTHblx 6noroe

(eME), pa3MeuleHHbtx Bgorlb Hero c onpege-

neHHbrM NHTepBanoM. Kaxgulil raxofr 6nor

npe4craBnfln co6or,r [IJ-o6pa3Hulil cep4eqHilK,

Ha6paHHultI tB nt4croB eneKTporexHilqecKoil

crafiv, 3aMrHyrutil nepeMbtL{Kotl tR Toro xe
Marepm afia c o6uorKaMl4, pa3MeuleHHblMm

Ha KpaNHLlx crepxHflx. l-leurpanuHutil crep-

xeHb NMefl 3a3op B qeHTpe 6nora, B KoroputN

tA noMeu1ancfl crBoIt nyruKt4. OnepeHuultZ cHa-

prg noMeu{aflcfl Ha pefibcbl. I-lpr BKIIFoL{eHilil

70

Prnc. 2,)<t<n3 HenocrpoeHHofi nyuxu Oauton-Bunnenre
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annapaTa ToK oT nonoxrTerrbHoro
nonrcca ilcToqHilKa nocToHHHOrO

HanpHxeHilfi nvTaHtAn npoxoAiln
qepffi fleBbtrz penuc, cHapflA (cne-
Ba HanpaBo), npaautfi pefibc, KoH-

TaKT BKnrcqeHiln eME,3aMxuyrulrZ
KpbrnoM cHapHAa, KaryrrJKN eME n

BO3BpaUlancfl K orpt4uaTenbHoMy
nonlocy l4croqHilKa nnratlz,fl. l-lpr
eroM B cpeEHeM crepxHe 3ME BeK-

Top MarHvttnoit vtttryKtlutA ilMeer Ha-

npaBneHile cBepxy BHt43. BsarMo-
geilcraile eroro MarHrrHoro noroKa
tA eneKTpl4qecKoro ToKa, npoTeKato-

ulero L{epffi cHapflA, co3EaeT cnny,
npilnoxeHHyro K cHapn4,y tA HanpaB-

neHHyro or Hac, cvny Avlnepa (a

cooTBercTBVnA c npaBilnoM neaof
pyKil). I-lol gerZcrareM srorZ crnbt
cHapflA tA nonyqaer ycKopeHile. [lo-
cfle BbtfleTa cHapfiAa trc nepBoro
eME ero KoHTaKT BKlll.oqeHilg Bbt-

KflroL{aeTcf;, o ilpr noAneTe cHapflAa
Ko BTopoMy eM5, KoHTaKT BKrtroqe-

HtAfl ororo 6noxa KpbtnoM cHapfiAa
BKfl loL{aercn, co3gaeTcn oqepeguotz
[4Mnynbc cr4flbt tA T. E.

Bo BpeMF Bropora uupoaorz soilHur B Hauilcrcxorz l-ep-
MaHnn vhee oauoH-BNnnenne 6urna noExBaqeHa lAo-
xl4MoM XaHcnepoM, coTpyEHr4KOM MNHNCTepCTBa BOOpy-
xeHrtZ. B 1944 r. oH cnpoeKrilpoBan v il3roroBnn 10-vrrvr

nyruKy LM-2. Bo BpeMf; ee ilcnurrauurZ 1O-rpaMMosunz
anroM uuneaafil (cHapflA) ylanocb pa3orHarb Io cKopo-
crtA 1 ,08 xvr/c. Ha ocHoBe eroil paspa6orKt4 I'lrcSraa$ee
6urno noAroroBneHo TexHilL{ecKoe 3aEaHNe Ha efleKTpl4qe-
cKyro 3eHrrHyro nyrxKy. Ha,.{anbHyro cKopocrb cHapfltra, co-
lepxaqero 0,5 rr B3pbrBl{arKil, rpe6oBanocb ooecneqilTb
2,0 t<wlc, cKopocrpefibHocrb npil eroM AonxHa 6urna 6urru
6-12 Bbrcrp .lvwu. B cepraro AaH HaA nyuKa nohru He ycne-
na - no! yEapaMil coro3Hl4KOB l-eprvraHVfl repnena coKpy-
[uilTenbHoe nopaxeHile. BnocnegcrB tAVt onbtrHura o6pa3el{
I npoeKTHaF loKyMeHTaqrfl nonanil B pyKh aMepilKaHCKt4X
BoeHHblx. l-lo pesynbraTaM npoBegeHHbtx IAM.A ncnbtraH uil a
1947 r. 6urno cAenaHo 3aKfloqeH ve: AnA HopManbHoro

QyHKqr4oH14poBaHNrr nyuKr4 Tpe6oeanacb eHeprilfl , Ko-
ropotZ MoxHo 6utno ocBerrrb nonoBhHy L{rKaro.

l]onyveHHbre pffiyrbrarbr ilcn utanwil nyrueK l-a-
ycca w Xaucnepa nprBeflr K roMy, r{ro B 1957 r. y.{e-
Hbte 

- 
y.{acrHtARu cr4Mno3ilyMa no cBepxcKopocrHbtM

yAapaM, npoBo!]4Moro BBC CIIJA, npilunil K cneEylo-
qeMy 3aKnrcqeHklrc: (.... MafloBepoflTHo, r{TO B 6nn-
xailtueM 6ygyqeM TexH uKa oneKTpoMarHilTHbtx ny-
lueK 6yger ycneuHa).

Teru He MeHee, HecMoTpq Ha orcyrcTBre cepbffi-
Hbtx npaKThqecKilx p$ynbraToB, yEoenerBopfitotJ]l4x
rpe6oaaHVAM BOeHHbtX, MHOrile yqeHbte 14 ilHxeHepbt
He corflact4ntAcb c ST|AMU BbtBOAaMn v npoAofl>K[nn
ilccneIoBaH,Vfl B OonaCrr co3laHilF eneKTpoMarHilT-
Horo 6ann hcl4qecKoro opyxmfl .

U}4H H b I E 3AE KTPOMAI' HIATH b I E

vcKoPt{TEht4 nAA3Mbt
Cnegyrou.trarz uar B pa3BVTvlA eneKTpoMarHilrHoro

6annrcrilqecKoro opyxl4fl 6un cEenaH B pffiynbrare
co3Aa{tAfl UtNHHbtX eneKTpoMarHnrHbtx ycKopt4renerZ
nfla3Mbt. l-pevecKoe cnoBo plasma oooeHaL{aer He-

Lrro BbrflenneHHoe. TepurH (nfla3-

Ma) a QrasNxe 6utn BBeEeH a 1924 r.

aMepilKaHcKt4M yL{eHbtM lApauHroM'

flanrMopoM, t43yqaB[ut4M caorZcraa
r4oHVt3tApoBaHHOrO ra3a B CBfi3t4 C

pa6orarvlr no HoBbtM t4croqHilKaM

cBeTa.

B 1954-1 956 rr. B CIJA npo-

Seccop YrucroH X. SocrNr<, pa6o-
rafl B Ilraepvropcroil HaqiloHaflb-
HorZ na6oparoptAtA ravr e. floypeHca,
Bxo4nulet4 B cocraB KanilQopnuil-
cKoro yHvlBepcLtTeTa, il3yqar (3a-

naKoBaHHbte) B MarHilTHOe none
nIta3Mbt, nofiyqeHHble c noMol]lblo
cneqranuuorZ (nfla3MeuHorZ> nyuJ-

Kl4. era (nyuKa) cocronna v3

cTeKflfiHHOrO 3aKpbtTOrO qt4nilHEpa

nvaMeTpoM qeTbtpe NovlM?, BHy-

rpu Koroporo 6unn ycraHoBfleHbt

napanneflbHo EBa eneKTpoAa n3

TVTaHa, HacbtUeHHOrO TfiXenbtM
Bo4opogoM. Bosgyx tA3 cocyga
6uu yganeH. B cocraB ycrporZcraa
TaKXe BXOETfl ilCTOL{H14K BHe[UHe-

ro nocTofiHHoro MarHrTHoro noflH,
BeKTOp tAHEyRl],tAU MaTHilTHOTO nOTOKa KOTOpOTO NMefl Ha-
npaBneHile nepneHErKyflflpHoe nnocKocrtA eneKTpoIoB.
olraH v3 erilx eneKrpoloB 6urn noAKnrcqeH qepe3 qilKnil-
qecKiltZ sutKflroqarenb K oAHoMy nofirccy BbrcoKoBonbrHoro
MHOrOaMnepHOro ilcroqHilKa nocToflHHoro roKa, a BTopoN
eneKrpoA 

- K EpyroMy noflocy eroro xe ilcror{HhKa. l-lpu
BKnloqeHill4 Lll4KnilqecKoro BbtKjiloL{areflfl B 3a3ope Mex-
Ey eneKTpolaMil Bo3HilKaer nynbcnpylor4afl eneKTpr4l{e-
cKaf; Eyra , cwna ToKa B roropoil locrklraer HecKonbKilx
Tbtcflq aMnep; npopoflxt4TeflbHocTb xaxgorz nynbca LJ,tAtA

nphMepHo 0,5 rvrrc. flpil eroM c o6oilx eneKrpoAoB Kar 6ut
ilcn apflrorcfl l4oHbt AeNrepvn v eneKTpoHbt. o6pa3oBaB-
uwilcn crycroK nna3Mbt, 3aMbtKaeT eneKTpmqecKilrz xoHTyp
MexEy eneKrpolaMil n noE AetAcrBreM noHEepoMorop-
HOrz Cilflbt pa3roHHercfi 14 creKaer c KoHqoB efleKTpoEoB,
npeo6pa3yflcb npr eroM B Konbuo - TopotAF, nna3Mbt, TaK

Ha3brBaeuurrZ nna3MoklE; oro Koflbqo BbtraflKilBaercfl Bne-
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peA co cKopocrbro, EocrvfaLoulefi
200 KM/c.

Wctopt4,{ecKoil cnpaBeEnilBo-

crr4 paqn cfleEyer orMerilTb, qro

B CoeercKoM Corcse eu-le B 1941-
1942 rr. B 6noKaEHoM IeHilHrpaAe
npo$eccop [-eoWVn lAnaura 5a6ar
co3Ean BbrcoKor{acToTHbrr TpaHc-

SopMarop, BTopr4.{HorZ o6vrorKofr

KOTOpOTO CflyXUnil He BNTKT4 npo-

BOnOKil, a KOflbUO l4OHVtStApOBaH-

HOrO fa3a, ffna3M otAE B Haqane

1957 r. B CCCP MonoEoil y,{eHbltZ

AneKcef WaaHoBl4q Moposoa ony-

6nwKoBan B xypHane eKcneprMeH-

Tafl bHo il u teoperklqecKol4 s vtgtA(tA,

XOTO, crarbrc (06 ycKopeHrz.u

nna3Mbt MarHilTHblM nofleM), Te-

operNqecKN paccMorpeB B Heil

npoqecc ycKopeH fie MarH rTH brM

nofleM cTpyr/ nna3M br, no Koro-

poyr nporeKaeT ToK B BaKyyMe, a

cnycrfl noflroAa B oToM xe xyp-
Hafie 6ulna ony6nrKoBaHa crarbfi

Axagem tnK Il. A. ApquMoBUItt

- 
2016 HAYKA 14 TEXHI4KA N9 10 _

Kar il3BecrHo, HanpaBneHile

nvH,Vtil MaTHNTHOTO nOflfl OnpeEe-

flHercfl no npaBHny npaBorQ 6ypaa-
qrKa: ecnl/I ToK Teqer B HanpaBne-

HtAtA OT HaontoEaTenfl, nwHVtA nonF

HanpaBneHbr no qacoBoil crpeflKe.

B pe3ynbrare Mexgy penbcaMil

co3Eaercfl o6ulee oEHoHanpaB-

NCHHOE MATHilTHOE NONE, BEKTOP

l4HAyKqr4r4 MaTHilTHOTO nOTOKa KOTO-

poro HanpaBneH nepneHEilKynfipHo

nnocKo crtA, B Koropolz Haxo!f;Tcfi
penbcbr. Ha roK, nporeKaouJvlvl L{e-

pffi nna3My h HaxoEflLumncn B sToM

none, AerzcrByer cvna Aunepa, Ha-

npaBneHl/Ie Koropoil onpeEenflercfl

npaBilnoM fieBora pyril: ecnh pacno-

Jloxklrb pyKy no HanpaBneHh0 Te-
qEHil'I TOKA TAK, qTO6bI NVHIAIA MAT-

HilTHOTO nonf; Bxotqilnr B flaEOHb,

6onbr.uotZ naneu yKaxer HanpaB-

fieHile c]4flbr. B pffiynbrare nna3Ma

pa3roH wrcfl BAonb penscoa (rar xe
pa3roH flr'tcfl 6ul 1A MeraflflilL{ecKiltZ

rpe6oBalnfl K EnilrenbHocl4 tA Sopue
pa3roHHoro NMnyflbca ToKa il Ko BCeil ctAc'

TeMe penbcorpoHa B qenoM, ooecneqilBa-

lotqile esserrilBHoe ycKopeHile cHapflAa

vt BbtcoKilrz Kn[ npeo6pa3oBaHilfl eneK-

TpoMaTHHTHOtI eHeprilil B KilHerilqecKyto

eHeprl4lo cHapfiAa, v peanr3oBaTb vlx;
,/ pa3pa6orarb raKylo napy (penb-

cbr - cHapFE), Koropafl, oonagan MaK-

cNManbHolz eneKTpt4qecKoil npoBoEN-

MOCTbTO, CMOXeT BblEepxaTb TennoBotz

yAap, Bo3HilKaroull4lz npr Bblcrpene, or
nporeKa1tA[ ToKa v rpeHnH cHapflAa o

peflbcbl;
,/ pa3pa6orarb raKyo KoHcrpyKqt4ro

peflbcoTpoHa, KoTopafl BblAepxilBafla

6u Bo3geilcrBme Ha penbcbt ctAIl Aune-
pa, cBfl3aHHblx c nporeKaHileM qepe3

H14X rilraHTCKOrO TOKa (nOR EelzCTBileM

erilx ctArl peflbcbl cTpeMfiTcfl (pa36e-

xarbcn) Apyr or Epyra).
l-naeHbrM, KoHeL{Ho, 6ulno orcyrcr-

Bre Heo6xoEl4Mol-o t4croqHilKa n vraH,nfl ,

vraKorz NCToL{HNK nofl Bwncfl. ,Ho o6 erovl

B OKOHL{aH nn CTarbil ffi

I

i

I

I

I

I

I

i

I

t

aKaAeM!4Ka AH CCCP luea AHgpeeBilqa ApqrMoBl4L{a

tA ero corpyAH14KoB <SneKTpoEV[aMt4r{ecKoe ycKopeHre

crycTKoB nfla3Mbr), B KoTopor4 oHN npeAnararoT Ncnonb-

3oBarb co6crseHHoe MarHr4THoe nofle eneKTpoloB Ann
pa3roHa nna3Mbr. B BbrnonHeHHoM IAMIA SKCnepilMeHTe

eneKTpl4qecKilil KoHTyp cocroqn n3 KoHEeHCaropHor/ 6a-
rapeil 75 nnKO, nogKnoqeHHorZ qepe3 rxapoBorl pa3png-

H14K K MaCCilBHbTM MeEHbrM eneKTpOEaM (upenbcaM)).
IocnepHile 6urnu noMeu{eHbr B creKflflHHy}o qiln nH-

Eplrl,{ecKyto KaMepy, Haxo[flllytoCfl no! HenpepblBHolZ

orKaqKofi. npeABapilTenbHo nonepeK (pefibcoB) 6urna

nonoxeHa roHKaF MeranfiilqecKafi npoBonoqKa. BaKyyM

B pa3pfiAHoil KaMepe B MOMeHT BpeMeHil, npeAruecrByro-

uJtAil oKcnepil MeHry, cocraBflflfl 1-2 x 1 0 -6 u vr pr. cr.

I-lpN nogaqe HanpflxeHrn 30 rcB Ha (penbcbr) npoBo-

floqKa B3pbrBaflacb, o6pa3oBaBuaflcff nna3Ma npoAonxa-
na nepeMbrKaTb (penbcbr), tA B KoHType nporeKan 6onu-
Ulol4 ToK.

npoBoEH14K vnv cHapf;E, cKoflb3FuJtAtA no penucau). Mar-

cl4ManbHaF cKopocTb ABilxeHtAA nna3Mbr Ha paccToAHlAtA

30 clr or HaqaflbHoro nonoxeHilfl npoBonoqKt4, noflyqeH-

Han v3 o6pa6orKt4 cBepxcKopocrHbtx QororpaSrvecKilx
N3MepeHilrl, coctaBnna 12A KM/c. Co6crBeHHo roBopfi, ero

KaK pa3 Ta cxeMa ycKopt4Tenfl, Koropyto cetzL{ac npilHero

Ha3brBarb penbcorpoHoM, B aHrflrilcxoil TepMilHoflorilv -
railgun, npilHqrn AerZcrBt4n Koroporo noKa3aH Ha pvc. 4,

rge 1- peflbc,2- cHapf,g,3- cvna,4- MarHilTHoe

none, 5 - SneKTpklqecKilil rox.

OEHaKo Enr4TeflbHoe BpeMfi pe,.{b He una o roM, qto6ut

nocTaBtATb Ha penbcbl cHapfi! LA c4eflaTb tA3 peflbcoTpoHa

opyxr4e. flnn peannsa\tAvl 3roil v$en HyxHo 6ulno peuilrb
pflE 3aEaL{:

,/ co3Earb HN3KoonnuurrZ ManoilHEyrrNsHultZ ilcroqHNK

nocToHHHoro HanpflxeHilfi ntATaHtAfr MaKcilManbHo Bo3Mox-

HOkl MOrllHOCT!A;

'/ pa3pa6orarb
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(OrcouuaHue cnedyem)


