
~HTEPKOCMOC 

HeKoropble pe3ynbT8Tbl HBY4HbiX lKCnepHMeHTOB Ha paKerax 

.,8epTHK8nb 1 H 2" H H8 cnyTHHK8X .,!IIHTepKOCMOC 2 H 5" 

AH rJlP 

IIIHCTHTYT 3neKrpoHHKH 

PeABKI.I.HOHHaH KonnerHH: 

tO. PycreH6ax, K-X. 6~-twocpcp, Jl, ¢HH. 

i 9 74 



- 92 -

M.A • .KHopHH, B.A.Py.zta,KOB 

' 
l13MEPEHY!ff KOHUEHTPAIOOi 3JIEKTPOHOB B HOHOC<l)EPE BO 

BPEMff 3AIIYCKOB PAKET "BEPTI1KAJ.Il7.I" H "BEPTHIAJI:b···2" 

ilpMBe,IteHO ltp8.TKOe OmiCa.HHe MeTO,ttmai, amiapa'.rfpH ll 
pesyJI:&TaTOB axenepoeHTOB no xsMepeom n.e (h) ... ~ue:£1, 
npoBe,IteHHBX BO BpeMH 3aDJOKOB .ItBYX reo~311~80KHX paReT 
B I97D-7I rr. o noMODtDID JtHOnepoHoHHoro ~ papomrreJliPepo­
MeTpa.. 

B 'tDICJie axcnepHMeHToB Ha pa.xeTax "BeprHKSJI:&-I" H 

"BeprHKan:D-2" DpOBO~O:& R3MepeHBH BeptrH:KaXDHOro pacupe­

,IteJiemm aJieKTpOHHOH ROHD;eHTpaJUm B HOHOO!j}epe - n.e ( h ) -
npopRXeH - MeTO.ItOM ~onepemoHHoro mrrePWepoMeTpa. TaKHe 

usMepeHHH yenemHo npoBo~Tca B Te~eHKe ~ JieT B CCCP 

[I-3] H B CIIJA (~. 11 ( 4) ) • 

I. AnnapaTypa 11 MeTo~ H~MepeRHi aJiexTpoHHol 

KOHD;eHTpa.IUm 

H3Mepemm ne MeTO,ItOM .ztmenepcHOHHoro pa.,ttHOJtiHTepPe~ 

MeTpa sau1011amo.a: B pemoTpaUHH sa 3eMJie HSMeHemlli pas­

BOOTH <faa .IU3YX xorepeHTHbiX paJtl!OBOJIH C ~CTOTaMH ~ =!44 MI'n 
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~2 =48 ~' HSJIYtm~XOH nepe)ta'fl!lmOM, YCTaHOBJie.mmM 

-- paKeTe. TaKHe H3MepeHEH CHCTeMaTH~eCKH IIpoBO~TOH B 

i:JCP C I954 r., MeTO~ HSMepeHHK II0~6HO HS~OEeHa B 

- ] • B noc~e.tnme I'OJtll ann:apa'fYpa YKB ,ItHcnepc:e:oHHoro HH­

PI>epoMerrpa 6Wia B 3Ha~TeJil,HOI CTeiieim MO,ItepimS:HpO:BaHa 

__ cpaBHeHHIO c paHee npHMemrBmelcm: [ 5 ] • BWI saMeHeH 6op-

_JBOH nepe,ItaTqmx; HOBHI nepe,ItaT~ o6ecne~:aaeT no ~~OMY 

.ItBYX KaHanOB MOmHOCT:O npBMepHO I,5 BT Ha HeC~4eTp~-

HarpwSKaX 75 oM. CTa6Rn»HOOT:o ~OTOTH ~mmero reHe-

opa He xyxe I0~6• fiOTpe6xffeMaH MOm&OCT:O ORO~O 25 BT. 

=~BaH npHeMHo-IDasoMeTp~eoRBH annapaTypa o6eone~eT 

__ ... .. emme :e:sMepemm: pasHoO'l'l!I qas npH ypoBmrx npHHHMaeMblx 

~OB I MRB. lloxooa npouyORaHl!IR ycTpoMCTBa OOCTaBnHeT . . 

·-~OJIO I00 ru. 39JIHC:O paSHOOTH qas cp ooymeoTBnHe'l'OH peru-. 

TOpaMx li.BYX 'l'HIIOB - IWie:iri!PoBJlMl!I OOllWIJIOrpacpar.m H pe­

OTpa'l'Opa.MH, B ROTOpHX 3Ha~emm ¢ SaiiHCHBB.I<Yl'OH Ha RH­

~~~eHKY 0 SRpaHa SXeRTpoHH~~eBOH Tpy6KH. llocxe,ItHHH 

penoTparum HMeeT 6MbmyiO no cpanHeHHIO o nepBHM paspe­

,~IO CIIOC06HOO'l':O (BOSMOllteH OTO"'eT 0 'l'011HOCT:OIO IIOp!I.ItKB. 

H, RpoMe TOrO, :iiOSBo.mie'l' onpe,Ite.7.£HT:O SHaK HSMeHemm: 

_ 3HOC'l'H <f>as, ll'l'O B pg.Jte OJIYtmeB BeO:OMa BWKHO. 

Hairi.D;emme .ItJ1fi BH6paHHWC HHTf3pBaXOB BpeMeHl!I At SHa­

-:_mm: IIpJqlal!lead pa.3HOCTH cpas ~ <:p IIOSBOJIS!IOT liOJJY~T:O 3Ha-

-!11lm axeK'fpoHHOI KOHUeBTpruntH, cpe,ItHHe A1.W HHTepBaXOB 

--COT, npoxo~ paReTOH sa BpeMB: ~ t : 
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A·ll <P .~ n - OM~, (I) e- l1·6 t 
:r,ae A - xosqxpmuteHT, saBHOJID{I:fii OT npoeHSieMI:lx l!a.OTOT H 

lt••)lntxeHTa yMHoEemm llaCTOTH B npHeMHo:K amrapa'fYpe 

(B HameM CJIY'IIB.e A =I ,35·I08 AJif! . BToporo BH.Ita pemoTpa-

mm) ; A <f> - B pa.,ItHaaax;· V' - B9P'fmta.JlbHafi OltOpoO'f:D paxe-

'.l'H B r.v'oeiq ll t - eTepBSJI BpeMeHH B oex, B Ha.llieM o.ny-qae 

!lsCSpauo ll t ~,25 oex. 

ilpBBe.tteooe BHpallteHHe A7UI n e HOJIYlleHO )tJ1fi Bep'l'H­

X~HOro no~e'.l'a paxeTH aax npmeMHHM nyHXTOM. Bo BpeMH ma­

Mepellld: mi paxeTax •Bep'l'JUCSJID-I" H "BePT:mcaJI:&-2" aTo yOJI.o­

ue mmo.muoo~. 

CJle,.veT OTII8'1'JIIT~, 11TO onpe.tte.neBHe 3Ha1iemri ne BOS­

MODO JiliiiiD ·llpK :mmo.me&JI JOJIOBlm . . h 

n 11 >> Jan, dh ' (2) 
e 0 at . . 

.r.1e JQaBJd 11J18H BepaBeHCTBa - H8CTaiUIOHapHOOT:D OTOJI6a 

KOBOCtep& eAKBHqaoro Ce'tieHHR Me~ nepe~T~OM H npme~ 
, .. . ' 

JDiltOM. 3'1'0 JCJIOBKe Jle Bli1li0J.ume'.l'CSI B6Jm:SH BeplllHBH TpaeRTO-

po, 1'.18 c,opooT:» paltftlil 11 MaJia. 

H. Pesy~TaTH HSMepeHHH s~eRTpGHHOH 

KOBUeBTpatl}Ui'{ 

Oda 38llfoRa re~snecKH.X paKeT "Bep.rmta.1I:D-I" m 

"Jepr:oa..,..2• CSI':wl IIpoHSB8Jt8lm B JTpemme l!aOH, BOKOpe 



1' ii 

rpa­

paxe­
rqae 

'H-

[ HS-

YCJIO-

BOS-

~M-

tTO-

- 95 -

e BOCX04a 0axHUa (SeHHTHOe paOCTOHHHe ConHQa 82° H 

, COOTBeTCTBeHHo, ~ DYOKOB 28.II.70 r. H 20.08.7! r.). 

_w_eM CHrHaROB YOTaHOBXeHHoro sa paKeTe nepe~T~ HH-

- ::pbepoMeTpa ooy~eCTBJIHJIO.B: 4BYMR: npHeMHHMH nyHKTa.MJil, pa.c-

--~ozeHHHMH B6n:HSH MeCTa CTaPTa (Ha paOOTOHHHH 2,5 KM H 

) • KpoMe TOrO, BO BpeMH STH.X. SKOnepBMeHTOB, a Taue 

=.: ::pe,lliiieCTBYDI.Oile ,IUmM sanyoKoB H nocJie.zty:o:qme sa ImMH 41m 

.:.=-"!OO:D SOHJtHPOBaHIIIe HOHOCqJepH 0 fiOMODtDJO HOHOO~epHOiii OTaH­

J paonOJIOXeHHOH B pa~oHe sanycxa. OTH HSMepeHHH BeJIHC:D 

~en:DJO nony~eHHH OBe4e~ 0 OOOTOHHHH HOHOO~epH, K~TOpHe 

--- 6HT:D nanesHH npH HSMepeHHHx norJiomeHHR ~HOBOXH~ 

TaKEe ~BSJIH BOSMO~OOT:D OY4HT:D 0 HaJIKqHH BOSMYmeHHi 

HOC~epe H HX xapaKTepe. 

MaTepii8JIH, IIOJIY~eHHI:Je BO BpeMfl 9T171X SKOnepHMeH'J.'OB 

onepouoHHSM HHTeiXI>epoMeTpoM, B HaoToomee BpeMR: o6pa­

..,~---· H B pesyJI:DTaTe no.n:y~eHH ne ( h ) .,.. npoiDHJm B HHTep­

e BHOOT OT 95-98 .ItO 450 KM. l'ISMepeHH.R: Ha MeH:DIDHX BHOo-

- ' ORaSBJDIO:D, KalC . H B pt.tte npeJthl.VmHX OnHTOB t Hey4a11HHMH, 

OJI:DKY samlO:D qBSOBHX OOOTHOmeHJii cp ( t) Ha MaJIHX BHCo-

.• ' OOnpOBOQ&JiaC:D IIOMe.xa&, HMeDJtHMH xapaK'l'ep paSpg,Ita Ha 

emmx nepe,Itarnma. ,lL7m yYeH:Dmemm BOSMODOOTH BOSHHKHG­

:=:=a.q Taxoro pas~ :eo Bpem aKcnepoeHTa sa paKeTe "Bep­

.... d:D-2" MOmHOOT:D B~11.ROJiedaHd, liOJll)O,Iti!MEiX OT nepe,ItaTl!H­

Ka.JgtOit HS aH'l'eBH, 6WJB. HaMH OlmJKeHB. B IO pas (o I,5 BT 

JI5 BT). Yuem,me&e MOJIUtOOTH B."'.Kanedalfd ~ IIp940T-



Bpall1e~ WSp!M H(}IIOJII>SOBaJIOO:& KB O)JH'l'aJC l)ayepa H ].bleK­

COHa, y KOTOpHX JMeHbmeHBe MOIQHOOTH llpOHSBO,llBltOQ;D_ Ha BS­

OO'l'ax MeHee IOO KM ~TOMaTJ!lleO~ npo:rpaMMH&IM JC'l'poi\OTBQM 

[ 6 ] • O.l(Halto n aKonepoeHTe ua paKeTe- "BePTKKaJ.[];-2"- aTa 

Mepa He ~ IIOJIOU'PeJII>WX P'SYJU,TaTOB. 

llpoc»HJ,IH ne ( n ) , IIOJJY"'8BRiile 2811 II.I970 r. H 

20.08.I97I r., npee.tte~ Ha pHc.I B; 2. 06a ~ no­

oTpoew ,ltO BSOOT, HeQROJIDRO MeJn,- It /fi/'1 .,, 
~ 

IUHX, 'tleM MaKOHMaJil)HaJl BHOOTa 

IIOA~eMa paKeT. 8TO BHSBaHO TeM, 

liTO BdxHSH BepmHHH TpaeKTOPHH He 

BHnOXBHeTog yc~oBHe (2). HeBeno~­

HeHHe 8TOro YO~BBH BeAeT K pesxo­

'NfY B03pa.CTaJDI10 OUIH_6KH, BHOOIIlMOH B 

pesy~TaTH HSMepeHHi BXHSHHeM He­

OT~OHapHOC'l'H HOHOO~pH. 

Iii) 

JW_ 

2flJ 

IJ) 
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~ 

1\ 
i\ 

I 

~~---~ .,. 

I 

TH B Bepxae~ TO"qKe TpaeKTOpHH HS . iJ'i 2 J +JIBI1 l J ltMI!il! ! J 

sanzcea HSMeaeJmi ne ( h ) 6WIH Plle. I. 

onpeAMeim B o6o:wc axonepoea-rax neCh)- npoqan, IIOJJY'Iea-
mtA 28 HOS:6pFI I970 r. 

SHalleHHHhHeOTaQHOHapHOCTH . 

J ~f' dh , KOTOpse OKaSa.DO:D, pa.BHHMll: 
0 9 

+5• IO ort'!"2oex-I AWl SKCIIepm.teB'l'a "Bepr~I" ll · 

+2•Id9oM-2oex-I A'ISI aKonepHMeHTa "BeprJ(l(aJl:D-2"·· 

-



r )1Eex-

fa· BH­

IitCTBOM 

1 STa 

no-

~ 3 fZe, (11-J 

IOJlY11eH­
[970 r. 

I li 

- :CJ7 -

AHaJIMS ·1IoHoi:'paMM, IIoJJ:y1!etnnJx h,/(,., 
](/{) 

1 \I nepHO.It 25.II•2•I2~I970 r. ("Be-p... 

~LD-I") II I9-23.08.I97I r. ("BeP­

~J.D-2") noxa san, -qTo cocTostm!e 

o~el)J:l BO BpeMS SRCnepm.teHTOB 

0 H8BOSyYntelmHM .H TJIIiiii'fnmM ;pa 

.3B.HHSX nepHOJtOB. J]}m npHMepa B 

~e I npoe;ueliJi eBe.ztemm o xpH­

ecux 'laCTO!U B ttepHO;D; !9-23.08. 

r. Bpe& -soQJipoBaJIH.S: npoepHo 

BeTOTBfe'l' i3peMeD nyoRa (±,!5 MHH) • 

ftJ() 

S'(? 

I 
llJ 

I 

I . ·f» 
! 
i 

I 
., 2 HSI 

I 

1\ 

ll 

I 
~ 

!}" 2 J 1,!678911' !l,piJ 

P.Ho.2. 
B Ta<1ttHile 2 ,ttaHJl eBeJtemm: 

•.. .,oJIHel~Hoi BltTDHOCTH . B Jtim 9K-. 
ne(h)- HpoWRXL,IIO~~eH­

HBi 20 aBrycTa I97I r. 
apHMeHTOB H B npHne~e K HHM 

- .. no ·;ttallliHM [ 7 ] ·• 

.QlTa 1l!l he mo.& 
OM . 

-·- .• ... 

08.7I 5,5 3,7.Io5 

-•v8 5t2 
. -5 3,3.!0 

.08 5,5 3,7•I05 

08 5,3 3 , 5.!0 5 

.08 4,·6 2,6•!05 ' 

Ta6Jnma. I 

.loE ne~ 
Mi'n CM 

. ~ 

2,3 6,6.!0 4 

2,3 6,6·!0 4 

2,6 8,4.I(J4 

·2,2 s.ro4 

2,3 6,6•!0 4 
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Ta6Jnw,a 2 

IIOTOR pa,ltMOltSJIY'IJemm Co.7IHIJ.a HB. li8CTOTe 2800 ~ 

F < x ro22BT.M-2 rn-r> 

)laTa p 2800 )laTa F 2800 

26.II.I970 !29,3 !8.08.!97! II0,5 

27.II. !35,! !9.08 !26,2 

28.II. I48.9 20.08 I4I,I 

29.II I48,4 2!.08 !50,3 

30.II !52,5 22.08 I5I,2 

.. ~Hali9HHfi ne Ha BHOOTaX 95-!05 RM, nOJIYl!emme 

~onepOHOHHHM MeTO~OM npH sanyoxe paReTH "BePTHRaHD-I", 

6wur zonoJIDSOBamt K.EmnoqxpoM H ,zu>. npH paol!eTax aqxpax'l'HB­

HOH 'IJaOTO'l'H coy~apeHI1tt aJieRTpoHOB no ~M HSMepeHHH 

norJiomemm pammBOJIH B HOHoc@epe, npHlleM sHa'IJeHHH 

Ha BHCOTaX MeHee 95 RM 6wm onpe~eJieHb1 nyTe"M SRCTpanOJI.ff­

IUm H3MepeHHOro n.e ( h) - npocpwm ~0 BHCOTH 85 ltM no JIH­

TepaTypHHM ~aHHHM [ 8 ] • 

B onHcaHHHX zsMepeHHHx KpoMe aBTopoB cTaTDH yqacT­

BOBaJIH A.B.Eiq>IOROB, ID.B.!VlVoaTOB, r.K.HOBOJKHJIOB, JI.A.IIIIm­

peBa. 
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