MEPCMNEKTUBHAS U PEAKAS TEXHUKA

aANycK MoagNGULNPOBaHHOW paKeTbl TOMOTaBK:
c/KOpa6na BoBpeMa onepaunn «bypsisnycrbiHe»

IAEKTPOMATHUTHBIU UMITYABC B 1959-1960 rr. u go 1 aerycta 1961 r. CCCP He
BbICOTHOIO AAEPHOIO B3PbIBA NPOBOAUN AAEPHbLIX UCNLITAHWIA, Y4aCTBYS B MOpPaToOpuUM
[leicTBue anekTpomarHuTHoro wumnynsca (OMW) Ha saepHele ucneitaHus emecte ¢ CLUA v Benwkobpu-
BMNepBble 3KCnepumeHTanbHo Habnwganocb nNpU Bbl- =pi=_n B
COTHbIX MCMbITAHWUSX SAEPHOro OpyXus (puc. 1) B KOHUE TR
50-x — Ha4ane 60-x rr. NpoLwnNoro CTONETUA, NPOBOAMB- -
wuxca B bonbwmx konudecteax CLUA uw CCCP. To, 4Tto
AAepHbld B3pbliB 00A3aTensHo OyaeT conpoBoXAaTbCcH
3NeKTpOMarHUTHbIM M3ny4YeHnem, uinKkam-TeopeTmkam
ObINO ACHO A0 NEPBOroO UCMbITAHWA AAEPHOro YCTPOMCTBA
B1945r.

Ha4ano BbICOTHbIM MCNLITAHWUAM NONOXUNKN aMepUKaH-
Ubl, KOTOpble npou3senn 1 aerycta 1958 r. nepBLIv B3pbIB
B BEPXHUX CNosAX 3eMHON aTMocdepbl Hag aronnom [oH-
CTOH B CEBEpHOW 4YacTu Tuxoro okeaHa, B 717 MOpCKMX
munax ot oHonyny (Magaiu). CtapToBae ¢ NOCTPOEHHOM
Ha artonne NyckoBOW ycTaHOBKW, BannucTu4ecKkana pakeTa
PGM-11A Redstone koHcTpykuuu BepHepa doH BpayHa
noaHAnNa sgepHeld 3apag tuna W-39 Ha BbicoTy 76,8 KM.
3apsag umen mowHocts 1,9 MT B TpOTUNOBOM 3KBUBANEH-
Te. OgHMM W3 pe3ynLTaTtoB 3TUX MCNbITAHWA DbINO Hapy-
leHwe anekTpocHabxeHua Ha aBalckux oCcTpoBax U3-3a
BO3JENCTBMA 3NEKTPOMAarHWUTHOr0 WMMynbCa BbICOTHOMO
AAepHoro B3pebiea. bbinu Tawke HapyleHbl paguonepeaa-
Yu BNNOTb A0 TeppuTopuu ABcTpanuu. 12 aerycta aHano- |
rMYHbIA 3apag Bein nogHAT paketon CC-51 n nogopeaH Ha '
BbicoTe 42,98 KM. 3TWU BbICOTHBIE B3pLIBbI MOLLHBIX Tep-
MOSIiEPHbIX 3apAA0E UMENW Lenbio Nposepky 3ddeKTus-
HOCTWM WX WCMOMb30BaHWA B NPOTMBOpPAaKETHOW obopoHe
(MPQ). Cpa3y »e nocne 310ro, B aBrycte—ceHTabpe 1958 r.
CLUA npoeenu cepuio AAepHbIX B3pLIBOB HENOCPEACTBEH-
HO B KOCMOCEe. Puc. 1. BoicoTHbii B3pbie AgepHoro 6oenpunaca
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TaHven. Bckope nocne TOro Kak 3ToT mopaTtopui Obin
npepeaH, 27 oktabpa 1961 r. Coeetckum Cow3om Deinu
ocyLlecTBNeHbl ABa MUCNLITAHWUA, LUENnbi KOTOpbIX Dbina
NpoBepKa BNWAHWSA BbICOTHbIX M KOCMWYECKUX B3pbIBOB
Ha paboTy pagno3NeKTpPOHHbIX CpeacTB CUCTEM ODHa-
pyXeHus paketHoro Hanageuua u [MPO. Oba agepHbixX
3apsfa bbinu gocTaBneHbl K MECTY B3pbiBa C NOMOLLbLIO
Dannuctuyeckux paketr P-12, 3anylleHHbIX ¢ NonuroHa
KanyctuH HAp. [lea 3apaga Obinn nogopeadHel Hag UeH-
Tpom onbiTHOW cuctembl NMPO Ha nonuroHe Capbl-Lla-
raH — oguH Ha 300-kmnomeTpoBoi, Apyron Ha 150-kuno-
METPOBOM BbICOTE.

MexaHuam reHepauuwn pacCMOTPEHHOIO0 SAAEepHOro
IMW 3zaknio4aetca B npeobpasosaHnum HebonbLLOA aonK
A0epHOW 3HEpPrMn B 3NEKTPOMarHWTHYH 3JHEepruw c pa-
ANOYACTOTHbLIM CNEKTPOM, KOTOPOE BbINOMHAETCA B He-
CKONbKMX NMPOMEXYTOYHBIX npoueccax. [NepBbiM U3 HMX
AnAeTcA obpa3oBaHuWe ramma-uanyyeHuWa BO Bpems
B3pbiBa. 3aTeEM 3TO ramma-u3ny4yeHue B3aMMofencTeyeT
C Monekynamu atmocdepHbIX rasos, NPOW3BOAA 3MNEkK-
TPOHbLI W MONOXWUTENbHBIE WOHLI. [pK pasgeneHun 3aps-
AOB 4acTb 3HEPrUM ramma-usnyy4yeHus NepexoauT B Ku-
HETUYECKYI0 IHEPriI0 3NEKTPOHOB, W NOTOK UX Bbl3biBAET
TOK, C KOTOpPbIM CBA3aHO M3My4YeHWe 3NeKTpOMarHMTHOW
aHepruu.

Cneayetr OTMETUTb, 4TO B 3TO Bpems (Havano 60-x rr.
MPOLUMOro CTONeTUA) KONUYECTBEHHbIE XapakTepUCTUKW
agepHoro MW namepanuce B HEAOCTAaTOMHOW CTENEHW
BCNeacTBUeE CneayoLwmx NpUYmH:

v' BO-NEpBbIX, OTCYTCTBOBANa KOHTPOMbHO-U3MEPK-
TenbHaa annapaTypa, cnocobHas perucTpupoBaTb 4Ypes-
Bbi4aMHO MOLUHOE 3NEeKTPOMarHUTHOe U3ny4yeHue, cylle-
CTBYIOLLEE MUNNWUOHHbLIE A0NKU CEKYHAbI;

v" BO-BTOpbIX, B pAAW0O3NEKTPOHHOW annapartype Toro
BPEMEHW UCNONbL30BaNUCL ANEKTPoBaKyyMHbIe Npubopskl,
Mano nogeepxeHHble sBo3gencTenio IMW, 4To cHUXano
WHTEpEeC K ero U3y4eHuio.

Co3sgaHve nonynpoBogHWKOBLIX NpubopoB, a 3aTtem
W MHTEerpanbHbIX Cxem, 0CoDEeHHO yCTPOWCTE UndpoBOM
TEXHWKW, LUMPOKOE BHeApeHWe 3TUX CPEeAcTB B pagwos-
NEeKTPOHHY annapaTypy 3acTaBuni BOEHHbIX crneuua-
NACTOB NO-WMHOMY oueHuTs yrposy 3MW. Haubonblwyio
onacHocTb npeacraenseT coboi cTaguMa HapacTaHus
IMW, Ha KOTOpO B COOTBETCTBMM C 3aKOHOM 00 anek-
TPOMArHMTHOW WMHAYKUWM WM3-33 Ype3Bbl4aliHO DbICTPOro
HapacTaHua UMNynbCca TOKa HaBeAeHHOEe HanpsXeHwe B
pasnU4YHbIX KOHTYypax MOXET AO0CTUraTh 3Ha4YMTEenbHbIX
BeNWYMH (A0 TeICAY BONLT).

[lpy BO3AENCTBMM paccMaTpyMBaeMblX UMNYNbCHLIX Ne-
peHanpsikeHWA Ha paguo3NeKTPOHHY U 3NeKTpOoTEXHUYE-
CKyl0 annapatypy B Hel MoryT Habngatbes:

v npobon p-n-nepexoioB y noNynpoBOAHUKOBbIX
npubopos;

v NpoDOM BaKyyMHbIX W ra3oHanONHEeHHbIX MpomMe-
KYTKOB;

v' pacnnasneHue u obpbiBbl TOKOBEAYLUUX AOPOXKEK W
PEe3UCTUBHbLIX 3NEMEHTOB, MECT Nawku (CBapkwW) NpOBOA OB
U3-3a TEPMOINEKTPOANHAMUYECKUX HANPAXKEHWUA |

v cbou B paboTe yCTPONUCTB;

v Npobou W30MALUMOHHBLIX MaTrepuanoe, WMeRLue
HeoDpaTUMbIA XapakTep, KOTOpble NPUBOAAT K NOMNHOMY
0TKa3y uagenui (KoHaeHcaTopbl, kabenu).

C Ha4ana 70-x rr. NpoLwnoro CToNeTua BONPoCk! 3aLyM-
Thl OPY>KMA U BOEHHOW TexHuKu oT MW ctanun paccmartpu-
BaTbCA MUHWCTEPCTBAMW 0DOPOHLI BENWKWMX AEPXKaB Kak
MMELLMe BbiCWUWA npuopuTeT. Cnegyer OTMETUTb, HTO

A. . Caxapoe

aeunctene IMU He mmeer n3bupaTensHOro xapakrepa,
BCNeACTBME YEero BOEHHbIE U rpaKaaHCcKue CMCTeMbl, KO-
TOpbie HE ABNATCA NPAMBIMKM UMK KOCBEHHBIMKW LIENAMU
AAepHOro HanageHwsa, NogBEpPrHyTCA CMNbEHOMY BO3AeM-
cteuio MW npu sgepHoOi atake ganeko OTCTOAWMX Le-
nen. N npexae Bcero NnpUMeHeHWe SAEPHOro Opy¥ua C
TOYKW 3pEHUA YEenoBeYecKon Mopanu HEBO3IMOMXHO 0Db-
SICHUTb W ONpaBAarTh.

Tem He meHee OeWCTBUE 3INEKTPOMAarHUTHOrO MWany-
YeHWsl OKa3anocb HACTONbKO 3PEKTUBHBIM, YTO cpa3y
BO3HWMK BONPOC: HENb3A N CO34aTk «YUCTOE» HesAepHoe
anekTpoMmarHutHoe opyxue IMO, umerwee wadbupa-
TenbHBLIA XapakTep, U 0DecneyYnTs ero TOYHYH A0CTaBKY
B paloH nopa)aemoun uenn?

B3PbIBOMAIHUTHLIU
TEHEPATOP OMMU

[eHepaTopbl CO CX¥aTWEM MAarHUTHOrO nNOTOKa
npu nomown B3peie4yatkn (explosively pumped Flux
Compression Generator, FCG) okaszanuce Haubonee
3penon TeXHONoruen, npurogHon Ana paspadboTkn Takux
HeALEepHbIX 3NEeKTPOMarHMTHeIX BomBb.

N3BECTHO, 4TO B3PbIB ABNAETCA MOLUHbIM MCTOYHUKOM
MeXaHW4ecKon 1 Tennosow aHepruu. B 1951 r. coBeTCKMiA
y4eHbln-u3nk Adgpeirn Omutpueend Caxapoe, akaje-
MUKk AH CCCP c 1953 r., BbiCKa3an uaew 0 BO3IMOMXHO-
CTWU NpeBpaLLeHns 3TOW 3HEPrin B 3HEPrui0 MarHUTHOro
nonsd, U UM Xe Obinu NpeanoXeHsl KOHCTPYKUWW UCTOYHK-
KOB CBEPXCUMNbHbIX MarHUTHbIX NONER U 3ANEKTPUYHECKMX
TOKOB, OCHOBAaHHbIE Ha BbiCTpon AedopMaumMu B3PLIBOM
TOKOHEeCYLUUX KOHTYpoB. BO3MOXHOCTU B3pbLIBHOMO CXa-
TUA aKCWanbHOro MarHMTHOro mons Bbina TaKke NOcBA-
lweHa Hebonbwasn cratea HAkoea [leTpoBuda Tepneuxo-
ro, npodeccopa pusnyeckoro akynsreta MockoBCKoro
yHuBepcuTteTa, onybnukoeaHHaa B 1957 r. BapeiBomar-
HUTHbIE UCTOYHMKKW TaKOro TUNa Nony4unwu HaseaHwe re-
HepaTopoB MK (MarHuTHaa Kymynauus).

BecHon 1952 r. P. 3 Jliogpaes, E. A. ®eoKTUCTOB,
. A. Ublipkoe, A. A. YsMneea oCyLWeCTBUNK NEPBLIA B
CCCP B3pblBHOW ONbLIT NO NMONYYEHWUIO CBEPXCUNbHBLIX
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Puc. 2. Cxema MK-1

MarHMTHbIX nonein. Cxema Takoro reHepatopa cxaTtus
aKcuanbHOro mMarHWTHoOro nonsd, Nony4YMBllero Hasea-
Hue MK-1, npeactaeneHa Ha puc. 2. BHyTpu nonoro
MeTannuyeckoro yunuHapa 1 (nanWHepa) npu paspsage
KoHaeHcaTtopHon Batapeu C 4yepes coneHouganbHylo
0bMOTKY 2 co3gaeTca NpoaonbHOE MarHUTHoe none.
Ona obecne4yeHna ObICTPOro nNPOHUKHOBEHWS MONA
BHYTPb UMNUHAPa B Hem Dbin caenaH y3KMA KOCOW
paspes3, BNOCNEACTBUM 3axnonsiBawwmnca (Ha puc. 2
He noka3saH). CHapyxu uuwnuHgpa nomelweH 3apag 3
B3pbiBYaThIX BelwecTB. B atom 3apage eso3byxaaetca
cxoafAwascs uMmnuHapuyeckan yaapHana eonda. [nAa ee
BO3DYMOAEHWA NPUMEHSETCA 3NEeKTPUYEeCcKas cucTema
MHOIMOTOYEYHOr0 WMHULUMWUPOBAHWS C MOMOLUbLK AeTo-
HaTopoB 4. MoMeHT MHMUKMMPOBaHKWA BeIDMpaeTca Tak,
4yToDBI CHATWE UMNUHAPA HA4YanoCbk B MOMEHT Makcu-
ManeHOro ToKa B coneHongansHon obmotke. Ha puc. 2
npueeneHsl Takke obo3Hayenusa 5 u 6 — nocnepoea-
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Puc. 3. Cxema MK-2
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TenbHO uccnegyemsiit obpazey u NpoaykKTbl B3pbi-
ea. [log pewWcTBMem AeTOHALUWOHHOW BOMHBI LW-
NUHAP CXMMAaETCA CO CKOPOCTbIO, NpeBbillatoLllen

1 km/c. Ipwn 3TOM ero nonepevyHoe cevyeHue YMeHb-

WaeTcs, U B CTEHKaxX UWNWHApa-nanHepa MHAyLUKu-

PYIOTCA TOKW, CTPEMSALMECA COXPaHUTb MarHUTHbIA

NOTOK MOCTOSAHHbLIM. B npouecce cxatua yunuHapa

coeepwaetca paboTta NpoTUB NOHAEPOMOTOPHbIX

CUN MarHWTHOro NONsA, BCNeACTBUE Yero 3Heprus

ckumaemoro nonsa Oyger yeenudueatbcA. [AnA

naeanbHO NPOBOAALIMX CTEHOK TPYyObl MarHUTHLINA

NOTOK OCTAETCA NOCTOAHHbLIM, @ HaNpPAXeHHOCTb W

JHEeprus MarHMTHOro NONA yeenuyneawTcs obpart-

HO NpoNOpUMOHanNbLHO KBaapaTy BHYTPEHHEero pa-

awnyca uanuHapa.

KoHeyHO, B peanbHOM cny4Yae WMeeT MecTo
YMEHbLUEHWE MarHMTHOro noTtoka. B onbiTax Takoro
ThUna, npoeedeHHbIX B 1952 r., 0DbI4HO UMeeT MecTo
CHW¥eHWe notoka B 2-3 pasa. Kpome Toro, npu He-
KOTOPOM 3Ha4€HWN BHYTPEHHEro paguyca uMnuHapa
NPOUCXOAUT OCTAHOBKA €ro [ABWXEHUs K3-3a npoTu-
BOAEWCTBMA MarHWUTHOro nond. Tem He MeHee yxe
B NepBbiX ONbiTax C aniOMUHWEBbIMKU Tpybamu He-
bonbworo gnametpa (okono 100 mm) Obinu nonyye-
Hbl MarHWTHbIE MONS HanpsKeHHocTeo B 1 x 108 3.
B AanbHelwem B 0OAHOM U3 ONbLITOB C TPYDOW U3 He-
pXaeeloLlen cTanu NpyM KOHEYHOM AUaMeTpe LWUNUH-
APW4ECKOW NONOCTU OKONO 4 MM 3aperucTpupoBaHo
3HaveHue H, pasHoe 25 x 10° 3.

[locToMHCTBAMW NPUBEOEHHOro Bbllle B3pbiBOMAr-
HWTHOrO reHepartopa ABNAKTCA BbICOKAA NAOTHOCTL Mar-
HWTHOW 3HEpPrMM Ha OCW NpW AOCTaTO4MHO OAQHOPOAHOM
OCEBOM CXAaTUK U NPOCTOTA KOHCTPYKUMW. OgHaKo Takon
reHepaTop — 3TO reHepaTtop TOMbKO MarHUTHOro nons,
KOTOpbIA HEe $SBNAETCA reHepaTtopoM TOKa, MOCKOMbKY
asumyTanbHbld TOK B UMNUHAPE 3aMKHYT Ha ceba u He
MOXET nepegasaTbCs.

Kak Oblno cka3aHo Bbile, B3pbIBOMArHWTHLIA reHepa-
TOp CUNBLHOrO TOKa Takke bbin paspaboraH CaxapoBbiM K
ero CoTpyaHuKamu 1 nony4un HassaHue MK-2. Ha puc. 3 n
4 npueeaeHbl cxema U potorpacmua reHepartopa MK, a Ha
puc. 5 — ctaguu ero pabotel (a, 6 1 B).

[eHepaTop MK-2 cOCTOMT M3 LUEHTpanbHOW nposoas-
lwen Tpydbl 1 M KOAKCManbHO pacrnonoXeHHONW BHELUHEN
UMNUHAPUYECKOW cnupanu (coneHowga) 2, nepexogs-
lWeW B CNNOLIHOA UMNUHAP (CTakaH) 3, OCHOBaHWE KOTO-
poro coeaguMHeHo ¢ Tpybol. B ueHTpaneHyw Tpyby nome-
lWaerca ANWHHLIA UWNWHAPUYECKWIA 3apAf B3pbiBYaTbIX
ewecte BB, mHUUMKUpye-
MbIA C MOMOLLIO Kanckons
K[ B 0gHOW TOYKe C Topua
CO CTOpPOHbI cnupanu. Ha
3NEeKTPU4ECKWA KOHTYp re-
HepaTtopa MK-2, obpaso-
BaHHbIA TPyOOW, CTaKkaHOM
W CnWpanbio, paspsxa-
eTca DaTapes KoHAOeHca-
TopoB. [log paencTBuMEM
NPOAYKTOB B3pblBa LEHT-
pansHaa Tpyba pacTaru-
BaeTCA B BUAE KOHyca, W
B MOMEHT BpEeMeHW, Kor-
na BenuvuHa paspsgHo-
ro TOKa nepexogut 4Yepes
MaKCUMyM, €€ CTEeHKH
NOANETAaT K Havany cnu-
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panu. [pu ganbHeWLleM pacnpocTpaHeHuM AeToHauuu
BAONb TPyDObl TOYKA COMNPMKOCHOBEHWA KOHYCa CO CnM-
panbid ABWXETCA NO BUHTOBOW NWHWW, YWUCNO BWUTKOB
cCnupanu, OCTaBLUMXCA HE3aMKHYTbIMKU, YMEHbLUAETCH, W,
COOTBETCTBEHHO, YMEHbLUaeTCa WHAYKTUBHOCTE reHepa-
Topa. [locne nognetra cTeHoK TPyObl K Ha4any crakaHa
reHeparop npeeBpallaeTca B Koakcuan. Ha nocnegHei
cTaguu pabotel reHepatopa MK-2 npu goctaro4Ho ObiCT-
POl HenpepbiBHOW Aedopmaunn TpyDbl CKaTue MarHuMT-
HOro NONA OCYLLUECTBNAETCA B yMEHbLIaoWeMca obbeme
MEXAY BHEelUHEeA W BHYTPEHHEel CTeHKamu Koakcuana.
[aHHblA npouecc conpoBOXAAETCA YBENWYEHWEM TOKa
JYepes 3NeKTPUYEecKMn KOHTYD M HapacTaHWem ero 3Hep-
rMa. YeenudyeHue MarHuTHOW 3HEepruM nNpoMCXOAMT 3a
cyeT paboThl, coBepluiaemMon NPOTUB NOHAEPOMOTOPHbIX
CUM MarHUTHOro NONA CTEHKaMWU UEHTPansHOM TpyDbl.

C nomolibio reHepatopa MK-2 Bbinn nony4YeHsl TOKW
BenuyuHon 5 x 107 A, B HeKoTopbix onbiTax 1953 r. Tok
pocturan 1 x 108 A u Gonee. B MarHMTHOM none yaa-
Banock 3anactu sHepruto B 1-2 x 107 [x. 3Ta sHeprus
coctaenana 10-20 % oTt aHepruu, oceoDoXaaeMon nNpu
B3pblBE B3pbIBYaTbIX BELLECTB, Haxoaswmuxca B Tpybe
BHYTPW CTakaHa.

[MoTpebuTtens aNEKTPOMarHUTHOW 3IHEpPruu NOAKM-
yaeTcA K reHepatopy MK-2 ¢ nomowki TpaHchopmMma-
Topa (noTpebuTtens cBA3aH C ANEKTPUYECKUM KOHTYPOM
reHepaTtopa MK-2 MHAYKUMOHHBIM B3aUMOAENCTBUEM).
JTO AaeT BO3MOXKHOCTL NpuUMeHATh reHepartop MK-2 Ha
Harpy3kuM c CywecTeeHHO DOoNbWWUMW WHAYKTUBHOCTS-
MKU. JKCNEPUMEHTbI NOKasanu, 4TO C NOMOLLbI TpaHc-
dhopmaTtopa Kk notpebutenio MoXeT ObITb OTBEAEHA
3HauYuTEeNbHaa 4acTb MarHUTHOW 3HEpPruK, Nnony4eHHoNn
npu B3pbIBHOW Aedopmauun KoHTypa. Hanpumep, ot
reHepatopa MK-2 HeDonbworo gunamerpa yaaBanoch
oteecTu 50 % MarHUTHOW 3Heprun. 3ITO TaKkKe OoT-
KpblBano BO3MOXHOCTW CO34aHWA MHOMOCTYNeH4YaTon
cuctemel MK. B Takoid cucteme MarHMTHaa 3Heprus,
nony4YeHHasa B NepBoOM reHepartope, C NOMOLLbIO TpaHc-
(bopmaTopa nepegaeTca B0 BTOPOW, B npouecce pabo-
Tbl KOTOPOro 3Ta 3Heprus ycunueaeTca U nepepaertcs
B TPETUA N T. 4.

OcywecteneH bein 1 MHOM cnocob nepegayn anek-
TPOMArHUTHOW 3HEepriM M3 reHepaTopa BO BHELLHIOW
Harpy3ky — nyTem paspbiBa 3MeKTPUYEeCcKOoro KOHTypa
C TOKOM AeACTBMEM [ONONHWTENbLHOro 3apsAna B3pbiB-
4aToro BellecTsa M Nepedbpockn MarHUTHOro MOTOKAa W3
KOHe4YHOW YacTu reHepatopa MK — 2 B Harpysky (Mcnone-
30BaHWE 3KCTPaTOKOB pa3mblkaHuAa). Takum cnocobom
yoanocb nepeaatb BO BHELUHKOK aKTWBHO-UHAYKTUBHYIO
Harpy3ky bonee 50 % a3Hepruw, reHepupyemon reHepa-
Topom MK-2. B page oneiTOB BpEMA Nepegadyu aHeprum B
Harpyaky coctaeuno 0,5 x 10° c.

WcTopuyeckon cnpasefnuBOCTM pagun cnegyeTr cka-
3aTb, 4TO Ha4MHana ¢ 1952 r. pa3paboTKON B3IPEIBOMArHUT-
HOro reHepartopa ycnewdo 3aHumancs B Jloc-Anamoc-
CKoW HauuoHanbHoW nabopartopun (CLUA) amepukaHckunia
huamk Knapenc Makceenn @oynep. Mm 1 ero konneramm
apHom n Kaipaom Obin co3gaH U NpoOAEMOHCTPUPOBAH
BO BTOpOW nonosuHe 50-X rr. TaKoW reHepaTop.

Ocobo BaxHO OTMETUTL TOT (hakT, 4To reHepaTop MK-2,
BCneacTene u3nK1 npouecca, reHepupyeT MOLLHbIA 3nek-
TPUHECKUIA MMNYNLC, YacToTa KoToporo Hike TMIu.

CnegylowMmMm BaXHbIM LLIArOM B CO34aHWMW 3NEKTpo-
MarHMTHOrO OpYXXWMA CTano pelleHue Bonpoca, Kakumu
WMEHHO A0MKHbI ObiTh UMMNYNbLCLI, FEHEPUPYEMbBIE 3TUM
OpyXWEeM, C y4eTom cneuyudukn ux NpuMeHeHWs Ans

HanageHns Ha pacnpefeneHHble W COCpeJoTOYeHHbIe
0DBeKThI.

TPEBOBAHUA K UMITYABCAM DMO

JNeKTpoOMarHUTHOE OpyXue, WCnonb3ywuwee UM-
nynbc, 4acToTa KOToporo Hwke 1 My, MOXHO HasBaTthb
HU3KOYaCTOTHbIM. [pUMEHEeHKe 3Toro opyxusa byaet adg-
(hEeKTUBHO NPWU BO3AEACTBMM HA CUNOBbLIE NMUHUA N NMTUHWUMA
CBAA3W, Ha KOTOpble DyayT HABOAWTLCA BbICOKOBOMbLTHLIE
MMNYNbCbl HANPSXKEHKUS.

B bonblwuHCcTBE cnyyaee nibasa kabenbHaa npoeog-
Ka BKNno4aeT B cebAa NMHenHbIe 0Tpe3kn, obbeguHAEMbIe
Mexay cobol npu npuMepHo npaMbix yrnax. Kakown Bbl
HU Obina OpWEeHTAUWUA OPYXEWHOro 3NeKTPOMarHWTHO-
ro nonAa, ecerga Oonee 4eMm OAWH NUHEWHBLIW OTPE30K
KabenbHOW NPOBOAKWA OKaXeTCA OPMEHTUPOBAH Takum
obpaszom, 4yTo OygeT gocTuraTeCca BbiCOKas 3 gexkTus-
HOCTb MOMMOLEHWUA UMW 3HEPTUMN.

ObopyaoeaHue, nogcoeguMHeHHoe K 0bny4YeHHsIM NK-
HUAM, 8 UMEHHO UCTOYHMKW NUTaHUA U BXOAHbLIE YCTPOK-
CTBA pPa3snNu4yHbiX CUCTEM, 3TUMW BbICOKOBOMbTHLIMM
MMNYNbCaMKU HanpsXXeHWA MOXeT ObiTb NOBpPEeMaeHo.
Kpome TOro, MowHoOe 3nekTpo-
MarHUTHOE M3ny4eHue MOMET
NPOHUKaThL B 00beKT HanageHua
yepes «napagHylw ABepb», a
WMEHHO 4Yepe3 aHTEeHHy, Hanu-
Yyune KOTOpPOW xapakTepHo AnA
pagapHoro W cefi3Horo obopy-
N0BaHWSA, U BbIBECTW W3 CTPOS
ero 3NeKTPOHHbIE W 3NeKTpoTex-
HUYECKWE y3nbl.

JNEeKTpoOMarHuTHoe MmMNynbC-
HOE OpYXXWE BbICOKOM MOLLHOCTH,
paboTallwee B CaHTUMETPOBOM
M MUNNUMETPOBOM AWanasoHax,
UMEET JAOMNONHUTENbHLIA Mexa- i -
HW3M MPOHWMKHOBEHWA 3HEpruKn B
3ANEKTPOHHOE W 3NEKTPOTEXHMYE-
ckoe obopyaoBaHWe Yepe3 BeH-
TUNALUWOHHBIE OTBEPCTUA U LLENK
MEXNAY NaHenaMmu.

IMoboe oteepcTHe, Beayllee
BHYTpPb 0DOpyaoOBaHWA, NO3BOMS-
€T BbICOKO4AaCTOTHOMY 3MeKTpo-
MarHUTHOMY nono oopMupoBaTh
BHYTPU Hero (obopyaoBaHuA)
MPOCTPaHCTBEHHYIO CTOSYYHO
BonHy. KomMnoHeHTbl, pacnono-
MEeHHble B NPOTUBOMONOMXHBLIX Y3-
nax cros4eil BonHbl, OyayT noa-
BeprateCA [AENCTBUIO MOLUHOIO
MarHuTHoro nons. Nockonbky Bbi-
COKOYacTOTHOE 3NEeKTPOMarHuT-
HOe none ner4e npoHukaeT B 060-
pyAOBaHWe, Y4eM HU3KOHaCTOTHOE
3NeKTpoMarHuTHoe mnone, U BO
MHOrMX cny4asx 0OxoauT sawury,
pa3paboTaHHyo, ANA TOro 4TobkbI
OCTaHOBWUTb TMPOHWKHOBEHWE B
obopyaoeaHue HWM3IKOYACTOTHOM
3HEPruKn, BbICOKOMACTOTHOE WM-
MyNbCHOE OpYXWe MoTeHUWanbHO
uMmeeT Oonbllee nopaxawllee
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Puc. 4. Qotorpadua MK-2
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Puc. 5. Crapun paboter MK-2

AeicTBKe no CpaBHEHWK C HW3KOYaCTOTHEIM 3NEKTpOMar-
HUTHEIM.

BUPKATOP
Cywecteyer WWApokMA Habop MWMKPOBONHOBLIX
YCTPOWUCTB  BbICOKOW  MOLWHOCTH:  PEnATUBUCTCKWE

KNUCTPOHbI, MarHETPOHbI, BUpKaTOpbl U Ap. C TO4KK 3pe-
HUA BO3MOXHOCTW WUCMONb30BaHWA TaKOro0 MWKPOBOMHO-
BOro YCTPOWCTBA BbICOKOW MOLWHOCTM npu pa3spaboTke
3NeKTpoHHbIX DoMOb 1 BoeronoBoK BUPKaTOpbl NpeacTas-
NANKU 3Ha4YUTENbHLIA UHTEPEC, MOCKOMbKY OHWU CNOCODHLI
reHepupoBaTe MOLUHbBIE UMMYNbCbl 3HEPrUn, KOHCTPYK-
TUBHO NPOCTbI, HEBENWKW NO pasmepy, NPoYHbl U cnocob-
Hbl paboTaTe B OTHOCUTENbLHO LUMPOKOW MONOCE CBEpPX-
BbICOKMX YacToT (CBY).

Cxema BakyymHOro BMpKaropa akcwanbHoOro Tuna
nokasaHa Ha puc. 6, rae 1 — karoa, 2 — m3onAaTop, 3 —
aHod, 4 — BUMpPTyanbHbIA Katog, 5 — BbIXOAHOE OKHO.

Pwuc. 6. BupkaTop
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B BupkaTtope oTpuuaTenbHbid NOTEHUWan nogaeTcs
Ha Kartog, a aHog 00bl4HO HaxoawuTCcA Nog NoTeHuwua-
nom 3emnun. PyHgameHTansHas naes, nexailas B oc-
HOBe BMpKaTopa, 3akni4aeTcs B yCKOPEeHWWU MOLLHOTo
NOTOKa 3NEeKTPOHOB CeT4YaTbiM aHogoM. 3HayYuTenb-
HOE YMCNO 3NeKTPOHOB NponaeT aHoa, dhopmupya 3a
HUM 0Dnako MpoCTpaHCTBEHHOro 3apsga, Tak Hasbl-
BaeMblil BUpPTYanbHbI katog BK, no umeHu KoToporo
aT0 YCTPOWCTBO U NONY4MNo HauMEHOBaHWE «BUPKa-
Top» (aHrn.virtual cathode oscillator — vircator).
Mpu Tokax nyyka, DoONbLWMX KPUTWYECKOro Ans
AaHHOW CTpYKTypel, BK Ha4yunHaeT ocuvnnupoBaTts.
[lpouecc aToT NpoTeKkaeT cneaylwmm obpasom:
v B Cny4ae Korga «BbiCOTa» nNOTeHUMansHOoro
Dapeepa, co3gasaemoro BK, Donblue KMHETUYECKOoN
3HEeprun BReTalLWux 3NEeKTPOHOB, 3NEKTPOHLlI OCTa-
HaenueawTca neped BK u passopa4unBaioTcs, 4TO 3K-
BUBANeHTHO cMeLwweHunio BK n makcumyma nnoTHOCTH
NPOCTPaHCTBEHHOrO 3apsaaa B CTOPOHY aHoaa,;
v' KpOome TOro, Benu4uHa nnoTHocTh BbICTpO pac-
TET, Tak KaK NpakTU4YeCKW BCe BNneTawLllue aneKTPoHbl
OKa3blBakTCA 3aXBayeHHbIMKW ABMMYLIMMCA K aHoay
BUpTyanbHbiM KaToaom. o mepe npubnumxeHua K
aHojy «BbicOoTa» noTeHuwanbHoro Dapbepa ymMeHb-
lwaetca M B onpegeneHHbIA MOMEHT CTaHOBMTCA
MeHbLUE KWNHETUYECKON 3HEPrMK BNETALLNX 3NEKTPOHOB,
KOTOpbIE NEerko npeogonesalT YMeHbLUMBLUWACA MOTEH-
uManeHeld Dapeep, aBuradacek 0T aHoaa 3a BK, koTophli
Npy 3TOM CaMm CMeLLaeTCa B CTOPOHY OT aHoaa. B peaynk-
Tate BK nepemelyaeTtca Ao Tex nop, noka He BOCCTaHO-
BUTCA NOTeHUWanbHbI Dapbep 40OCTATOYMHOW «BbICOThIY,
W ganee npouecc NoBTOPAETCA.

bBonee Toro, BeINONHEHHLIE WCCNEQOBaHMA NoOKasanw,
4710 KonebaHua BK ucnonHawT ponk HEKOTOPOW BO3MYLLa-
lowen cunsl ana konebaHwid Ny4ka BOKPYr aHoga Mexay
KaToaom U BUpTyanbHbIM KaToa0M. BCe 3T0 BMECTE B3ATOE
NPUBOAMT K TOMY, 4TO BUPKaTOp NO3BOMNSAET reHepMpoBaTh
MoLHele CBY- konefaHua ¢ AOCTAaTOMHO BLICOKMM K.M.A.
MoLLUHBIA NOTOK 3NEKTPOHOB B BUpKaTope obecne4yunBaeT-
CS 3a CHeT NpUMEHEHWA XONOAHOro Katoaa, paboTtaloLlero
B peXxume B3PbIBHOW amuccuu. [pu HanpsXKeHHOCTH anek-
Tpuyeckoro nona 5 X 10° B/m 1 bonee BLICOKOA B BaKyyme
Ha KaTtoge C HeogHOpPOAHOCTAMM NOABNAKTCA aBTO3NEK-
TPOHHBIE TOKW, Bbi3biBAKOLWKWE pa3orpes U B3pblE MUKPOO-
cTpuiA. Bcneacreuve B3pbl-
Ba MHOFMX MUKPOOCTPUIA K
bnarogapsa WOHW3aUMKW Ma-
Tepuana karoga obpasyer-
CA NpuKatogHas nnasma,
POHT KOTOPOW W ABNAET-
CA OCHOBHbIM 3MWUTTEPOM
NOTOKa 3NEKTPOHOB. IMMC-
CMOHHBIE BO3MOMHOCTH Ta-
KOW NNa3Mbl O4eHb BENUKM,
M OHa MOXET obecne4uTb
MAOTHOCTE TOKa 3MWUCCUK
C Karoga, NpeebillaloLLyio
10'° A/lcm?. Bnarogaps npu-
MEHEHUID B3pPbIBO3MMC-
CUOHHBIX KaTo4oB CTano
BO3MOMXHO Nnony4aTb My4Ku
3NEeKTPOHOB C TOKamK Ao

KA TS AL S S S LT S AL SIS

108 A.
[lpn pabote B3pLIBO-
3MWUCCUOHHOrO Karoaa

DﬁpEGDBEBUJEHEFI nnasma
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ABWXETCA Mo HanpaBneHuo K aHogy. YCKOpeHHble 3nek-
TPOHbI, NONagan Ha aHoj, Bbi3blBalOT 0Dpa3oBaHue npu-
aHOAHOW Nnasmbl, KOTOpPas ABWXETCA N0 HanpaBneHuo
K Katogy. lnasMeHHble KaToAHbIA M aHOAHbIA dpakensl,
pacnpocTpaHAsCke HaBCTpeyy Apyr Apyry, 3akopayusa-
0T AMOAHbIA NPOMEXYTOK BUDKaTopa 3a Bpemsa nopagka
1,0-1,5 mkc. MNMoaTtomy BUpKaTOp reHepupyeT OANHOYHbIN
MMNYNbC 3MEKTPOHHOrO TOKa ANWUTENbHOCTBID OT He-
CKONbKUX COTEH HaHOCEKYHA A0 HEeCKONbKUX MUKpoce-
kKyHa. OBbiYHO BMPKaTOp BCTpauBaeTCcs B UWMNMHApU4E-
CKYyH0 BONHOBOAHYH CTPYKTYypy. MoLWHOCTb, Kak npasuno,
BbIBOAUTCA NOCpPeACTBOM Nepexoja BONHOBOAA B pynop-
HYH CTPYKTYpY, KOTOpas CNyXuT aHTeHHon. Mcnonb3o-
BaTb My4YKW PENATUBMUCTCKUX 3MEKTPOHOB AN reHepauunu
aNeKTpoMarH1THeIX konebaHun npegnoxun ewe B 40-x rr.
NPOLLNOro CTONETUA BbiAAKWMWACA COBETCKWMA U POCCUIA-
CKMIA y4eHbln usnk-teopetuk Butanuin Jlazapesud [uH-
30ypr, akagemuk AH CCCP ¢ 1966 r., naypeat Hobeneg-
ckon npemun no cpusmnke 2003 r. OgHako ToNbKO nocne
CO30aHWUA NEpPBbIX CUMbHOTOMHbLIX 3NEKTPOHHbIX YCKOpW-
Tenen C3Y B 1966-1967 rr. Hayano cknajblBaTbCA HO-
BOE NMepcneKkTUBHOE HanpaBfeHWe — BbICOKOY4acToTHas
penatueucrckas anektpoHuka. B CCCP Haubonee 3Ha-
YUTENbHLIA BKNaJ B €e CTAHOBNEHWe U pa3BuTHe BHecCna
ropeKoOBCKas (HWwKeropoackas) wkona guankos, Bo3rnas-
nsaemas AHgpeem BuktopoBudem anoHOBLIM-I pEXOBbLIM,
akagemukom AH CCCP c 1968 r.

23 maa 1983 r. npeangeHT CLUA PoHaneg Pewrau npo-
Bo3rnacun nporpammy Ctparerm4yeckon 0OOPOHHOW MHMK-
unaTtueel (COW) — ponroBpeMeHHbIn KOMMNNEeKe Hay4Ho-
MCCNEeaoBaTeNbCKMX WM ONbITHO-KOHCTPYKTOPCKMX paboTt
No co3gaHuio NpoTUeopakeTHon obopoHel. B nporpamme
COWU npeaycmatpuBanoCb CO3faHWEe OCHOBaHHbIX Ha
HOBbIX MPWHUWNAX aKTUBHBIX CPEACTB MOPAXEHUs MeX-
KOHTUHEHTanbHbIX DANNUCTUYECKUX PAKET, B TOM 4ucne
W paanMo4acToOTHOro 3NEKTPOMarHUTHOro OpPYXUA.

Yto kacaetrca cobcTBeHHO BupKaTopa, TO BUpKa-
TOp Ha nponetHoMm guoae Oe3 BHELWHEro MarHWTHOro
nona Obin NpegnoXeH W 3KCNEepUMEHTanbLHO peanu3o-
BaH B 1985 r. B Jloc-Anamocckolh HauuwoHanbHoW nabo-
patopumn (r. Jloc-Anamoc, wrtar Hew-Mekcuko, CLUA).
OH umen cneaywwwue xapaktepuctukn: P = S00MBT,
f=171Tu, t = 20uc, k.n.a. = 0,005. B 1987 r. B Jln-
BEPMOPCKOW HauMoHansHOW nabopaTtopum UM. 3pHecTa
Noypexca (Jlueepmop, wrat Kanudopuua, CLUA) Oein
co3naH bonee mowHbIn BupKkaTop (P=4IBt, f=6,51Tu,
t .=40Hc, k.n.g. = 0,033).

B CCCP e 1986 r. e HUM agepHoi purankn Tomckoro
nonutexHuyeckoro uHcTutyta (HAM AP TIKA) Bein co-
3laH BUpKaTop, UMEBLLWA CNeayloLlue XapakTepUCTUKMN:
P=200MBT, f=15TTu,t =70Hc, k.n.a.=0,05, u Tam
#e B 1988 r. — ewe ogmH Donee MOWHLIA BUPKaTOP:
P=2TIBr, f=55T1Tu, t = 30Hc. Hanbonee nogpob-
Hoe uccnegosaHue supkatopa B CCCP u B Poccum
Obino eeinonHeHo 8 HAW A® TIMA n B MHCTUTYTE BhI-
cokux Temnepatyp PAH noa pykosoacteom AHapesa Hu-
konaeewda [lnaeHko, yneHa-koppecnoHgeHdta AH CCCP
c 1984 r.

CO3AAHMUE E-bOMbBbLI B CLUA

OaHako Bckope oDHapyXunuce cepbesHble npobne-
Mbl, CBAI3@8HHbIE C MCMNONb30BaHWEM BMpKaropa B Kaue-
CTBE 3NEKTPOMarHUTHOW umnynbcHon Bombbl. BapbiBHaA
3MWCCUA 3NEeKTPOHOB 3 EKTUBHA NULLUL NPU OFPOMHbIX
(oKono mMeraesonbTa) HanNpPAXEeHWAX, NoaTomy, YTobbl K3-
bexaTb anekTpuyeckoro npobos, NPULLNOCL YBENWYUTb

K. M. Goynep

pasMepbl BUMpKatTopa W NPUMEHATb WM30NATOPbl OYEHb
BbICOKOW 3NEeKTpU4ecKon npo4HocTW. Kpome TOro, aAns
3HeproobecneyeHus BupkaTtopa HeoOXo4MM WMCTOYHUK
NMUTaHKA, BKNYaKwWuMin B ceba BbICOKOBONbLTHLIA dhop-
MUpoBaTens U obocTpUTenb HanpsXeHus. ITOT MCTOM-
HUMK NUTaHWA TOXe UMeeT Hemanble rabaputel u sec. [lo-
MECTUTL BUPKATOpP C €ro UCTOYHUKOM NUTaHuA B Domoby
Obino BeCbMa TPyaHOW 3afaqen.

CnegyloLuM Warom Ha Nyt co3AaHUA 3neKTpomar-
HUTHOR UMNynbCcHOW OOMObLI ABUNOCE WMCNONbL3OBAHME
CNUpanbHO-K0aKCManbHOro MarHUTOKYMYNATUBHOrO re-
HepaTopa B Ka4eCTBe WMCTOYHMKA 3HEpruu AnNA BUpKa-
Topa; npwu 3ToM ANA (QOPMUPOBaHUA BbICOKOBONLTHOIO
MMnNynsca NUTaHWa BUpkKaTtopa Heobxoaum TpaHcdop-
MaTop.

B 1986 r. AreHTCTBO NepefoBbiX 0DOPOHHBIX NpOEekK-
ToB MuHuctepctea obBopoHnel CLUA (DAR PA) cospgano
nporpamMy W Bblaenuno @uWHaHCMpPOBAHWE pAAY YHU-
BepcuTeToB M nabopatopuini AnA NpoBedeHWs WMKU WC-
cnegoeaHuin B obnactu cosgaHua DoeBbIX CpPeaAcTB C
WCTOYHUKaAMK 3NEeKTPOMarHMTHOro uany4yeHus. Aenabasa
Kuptneng B r. Ansbykepke, wrat Hewo-Mekcuko, ctana
anuueHTpom [leHTaroHa B obnactv nccnegoBaHWin anek-
TpoMarHuTHoro opyxua. B 90-e rr. YnpaBneHne Hay4HbIX
uccnegoeadnia BBC CLUA, npogomkaa Ha4atele uccne-
00BaHWs, CO34ano NATUNETHIOW nporpammMy MHOronpo-
(PUNbHBIX YHUBEPCUTETCKWUX MCCNEa0BaHWMA N0 U3YYEHWIO
MWUKDPOBOMNHOBbLIX MCTOYHWKOB.

Begywum cneunanuctom B obnactn CBY-ycTtpoicte
ctan B ato epema Ean Wamunorny (Edl Schamiloglu) —
npodeccop ANEKTPOTEXHWKM U BblYUCAUTENBHOW TEXHU-
Kn yHusepcuteta Hbo-Mekcuko B AnbDykepke. Ycunua
Lamunorny v ero konner npuveBenu K nNOHWMaHWD BO3-
MOXHOCTEW 3TKUX yCTpoWcTB. KCcTaTu, HaAo ckasaTtb, 4TO
NPOW30OLINO 3TO He Be3 NOMOLLM POCCUACKMX YYEHbIX U3
MHucTutyTa npuknagHon duamkm PAH B HukHem Hoero-
poae. PaspaboTaHHbiiA U U3rOTOBNEHHbLIN B 3TOM UHCTUTY-
Te cTeHf «CuHyc-6» (CMNbHOTOYHBLIA YCKOPUTENL C 3HEpP-
ruer anektpoHoe 0,5 MaB), no3eonawwWwKiA onepaTMeHo
W3MEHATL NapamMeTpbl ANEKTPOHHOro Ny4Yyka Ha Hem, Obin
KynneH amepuKkaHcKkoln CTOpOHOW, CMOHTUpOBaH B nabo-
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Puc. 7. Tubpngxaa E-6omba

patopuu LLamunorny, u Ha Hem ObiN BLINONHEH pSfd BaX-
HblX UccnegoeaHui B obnacti CBY-TexXHUKK .

Mocne pecATUNeTWA uccnegosaHuiA B obnactu CBY-
TexHukn, 26 mapta 2003 r., BO BpeMs BTOPOWA BOWHBI C
Wpakom, amepukaHckue BoeHHble cOpocunu Ha oauH U3
TENELeHTPOoB ABYXTOHHY bomby ¢ «rmbpuaHoiy» boeBon
4acTbio, CHabDXeHHOW HanpaBneHHbIM 3NEeKTPOMarHwT-
HelM nany4artenem (E-bomba). Cxema atoro ycTponcTea
npeacTaeneHa Ha puc. 7, rae 1 — BNoK aHepronuTaHus,
2 — aKKymynatop, 3 — KoakcuanbHasa eMKocTb, 4 — MK-
reHepatop (1-A cTyneHb), 5 — OannacTHeIA UWNUHAP,
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Puc. 8. YnpaBnaeman 6omba c PYIMU

6 — MK-reHepartop (2-s cTyneHs), 7 — popMUpOBaTENb
UMnynbca HanpsxeHusd, 8 — Bupkatop, 9 — MUKpOBON-
HOBaA aHTEHHa.

HeobxogumocTe DannactHoro uwnuHapa obycnos-
NeHa TeM, 4YTO WHTEHCWBHbLIE MAarHWUTHbIE CWMbl, NOo-
ABnAowWwMeca Bo Bpema pabotel MK-reHepaTtopa, no-
TEHUMANsHO MOryT BbI3BaTb €ro nNpexaeBpeMeHHoe
paspylweHne, ecnn He NPUHATE KOHTpmepbl. OObl4HO
OHM 3aKNK4aKwTCA B AONONHEHWW KOHCTPYKUWMW LUMNWUH-
APOM W3 HemardHutHoro martepuana. MoryT ObiTe MC-
NoNb30BaHbl CTEKNOBOMOKHO B 3MOKCMAHOW Martpuue
WNW KeBnapoBble 3NOKCUAHbIE KOMMO3UTLI. Bupka-
TOp reHepupyeT uMnynbchl 4actoton 5 I'u.

Bomba Bbina ynpaenaemon (puc. 8), a 3HauYMT,
BEPOATHOE OTKNOHEHWE AWMPEKTPUChbl 0bny4YeHUa oT
TOYKM NpUUENUBAaHMA DbINO MEHbLLE 4EeCATH METPOB.
Paguyc nopaxeHus 3TOA 3NEeKTPOMAarHWTHOW Dom-
Obl He npeBbiwan 200 M. PeayneTatom ee 4eACTBUSA
OblNO OTKNKYEHUE TENEeBellaHMa Ha HECKONbKO 4a-
coe. B nocnegywwem CLUA HeogHOKpaTHO npume-
Hanu Takue bomObl NnpoTne bargaga n apyrux ropo-
noe Wpaka.

PanHee CLUA yxe npuMeHAnW Takoe OpyXWe B
1999 r. npotue Cepbun. Ho B 2003 r. B Vpake moLl-
HOCTb Takux 6omb Bbina 3HauMTensHo Bonble.

17 aHBapa 1991 r. aMepuKaHCKME BOEHHbIE WC-
nonb30Banu MoaudUUMpPOBAHHbLIE KpbinaTbie pake-
Tel Tomahawk (onepauma «bypsa B nycTeiHe»). [Tpu
npubnuxeHun K Uenu ABurateny pakeT nocnegHue
HECKOMNbKO CEeKYHA yXe He nogaepxXuBani ropu3oH-
TankHbIA NoNeT, a pabotanu KaKk MCTOYHMKK NUTaHKA
reHepaTopoB MOLUHOIO M3ny4eHWs. ITO U3Ny4YeHUe
AOMKHO ObINO BbIBECTM W3 CTPOA PafWOnoKaTopbl
Mpakckon cuctemel NBO. Beino nu ato npUMeHeHue
ANEeKTPOMarHWTHOr0O WMNYNbLCHOrO OpYXWs ycnew-
HbIM, HEW3BECTHO, TaK KaKk aMepuKaHCKUe BOEHHbIe,
¥enasi NoACTpaxoBaTbCA, NPUMEHUNW paKeThl, YHUY-
TOXUBLUWE pafapbl.

C camoro Hayana cosfjaHue 3NeKTPoOMarHUTHOro
WMMYNbCHOMO OPYXWA LWWMO MO ABYyM HanpaBneHu-
AMm — pa3spabotku 3abpackiBaeMelx cpeacte (DomD,
ynpasnaeMbiX pakeT, apTUNnepunickux CcHapsnos,
MWHOMETHBIX MWH) U pa3paboTkn UCTOYHUKOB Ha OC-
HOBE TpagWMUWOHHbLIX M3nyyatenen, GopMUpPYOLLIMX
y3Kne ny4ku paamodactoTHbix IMW. O passutum
oboux 3TUX HanpaBneHWh — B Crneayrolwen 4acTu
cTaTbu.

(OkoHyaHue cnedyem)

46




