
~HTEPKOCMOC 

HeKoTopble pe3ynbTSTbl Hay4HbiX lKcnepHMeHTOB Ha paKeTax 

,.BepTHKanb 1 H 2" H Ha cnyTHHKaX ,.IIIHTepKOCMOC 2 H 5" 

llt3.QaHO B 

AH fJlP 

IIIHCTHTYT 3neKTpOHHKH 

Pe.QaK~HOHHSSI KonnerHSI: 

K). PycTeH6ax, K-X. 6Hwo¢¢, J].. ¢HH. 

i 9 74 
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HCC.JI&UOBAHIDI MOHOC~EPH, IIPOBEJIEHHbiE 
IIPM IIOMOlllVI CTIYTHKKA "IDITEPKOCMOG-2" 

B.B.MlOHHH, r .JI.I'.II;a.n:eBHq, 
K.H.:rpurays, .fi.Ka.IBapoBa, 

.fi.WMBJrayap 

H3MEPEIOOi SJIEKTPOHHOR TEMITEPATYPbl B 
VIOHOCtEPE METO.IIOM BHCOKOlJACTOTHOI'O 
SOHllA HA CIIYTHHKE "MHTEPKOOOG-2" 

PaOCMaTPHBaeTOS MeTO~ HSMepeHBi TeMnepaTYPH 
aJieKTpOHOB T e B:sooxot~aOTOTHHM SOH.rtOM. BHBO.UTOS 
a.Ha.m'ITHtleOKOe BHpaJitemte ,ItJI.R: BeJia11HHH J43MeHemts 
IIJiaBazanero noTeHIUia.n:a o yqeToM ~opm BOJIL-.r-aMIIep
aoi xapaRTepHCTHKH so~a H Bxo~oro oonpoTaBJle
HHH HSMepaTeJlDHOrO npH60pa. 

llpHBO~STOS pesyJIDTaTH HsMepeHHI Te aa cnyT
H14Ke "HHTepKOOMoo-2" B smBape..q,eBpa.Jie !970 r. B 
,1tHB.IIasoae BHCOT 600 + !200 KM Ha ope,ItHHX DDipoTax 
aoqHHe saaqeaWI T e .nezaT B HHTepBaJie 1200+ 
+1600<1<, a .naeBBHe - 2500 + 3500<1<. llpe.npaooBeT-
HHI aqxpeKT noBbiiiiemtSi Te , BHSBaHHHI noTOKOM 
~TOaJieKTpOHOB HS oonpazeHHOi 06JlaOTH HOHO~pH, 
Ha11HHaeT nposanaT:&os npH ope~eM saaqeHHH seHHT
HHX yrJIOB COJ!Hll8 B OOnpSDteHHOI 06JiaOTH ~ 103° • 

Ha onyTHHKe "HHT~pKOCMoo-2" npoBOlnlJlllC:& HSMepeau TeM

=epaT,yp& s.neKTpoaoB npH noMoma ~epaqeoKoro so~a o aa

EeliliHM Ha aero B!iiOOK011aOTOTmtM HanpazemieM [ I ] • 
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MeTo~ H3MepeHHH TeMnepaTypH s~eKTpOHOB rrpH noMOmH 

so~a o H~o~eHHHM aa aero BHOOKoqacTOTHHM aanpsaeane 

SBAHeTCH pa3HOB~OOTLID MeTO~a pe30HaHCHOrO 30H~a, 

npe.ItJioxeaaoro B I 960 r. mxoHCKHMr4 HCOJie~o:saTeJI.R:MH 
I 

MiiJI3aKJ4 H ~p. [ 2) , Ta.KaHMH 1l1 ~p. ( 3] H M01lt8T 6HTJ. 

KpaTKO OimOa.H O~e.nylOOU'IM 06pa30M. EOJIH Ha 30~, noTeH

UHan KOTOporo OTpHUaTe~eH OTHOCHT8~HO noTeH~~ ~

MH, no~aTL crmycom.n;a~aoe aanpSDiteHHe o 'ClaOTOTO:I, MeHLme~ 

n~asMeHHOi qaoTOTH, TO BO~e~OT~He HeJIHHeiaOOTH 30H~OBO 

xapaKT8pHCTKKJ4 npOHOXO~T "BHnpSMHeHHe" nepeMeHHOM 

KOMnOH8HTH 30H~OBOrO TOita J4 fiOOTOHBHaH OOOTaBHHmmaH 

Toxa no.nyqmT aeKoTopoe npmpauteime ll L , ItoTopoe no -

onpe~e~TLOH aMnnHTy.n;oi nepeMeHHoro aanp~eHKH B oTe

neHLm He~eiHOOTH 30~0BOi xapaKTepHOTHRH, T.e. 

TewepaTypoi sJieKTpoaoB Te (A.oao m .ltP• [ 4] ) • 

BosMOEHH .n;:sa pe111:HMa pa6oTH - npH ~mxoapoBaHHOM noTeH-
. 

UW~e 30H.IJ;a H3M6pH8TOH npmpauteHHe nOOTOHHHOrO TOita 6L 

HJm npH "nJ1aBamt8M11 30H.IJ;e ( T • e • npH yc.JIOBD, KOr~a 0-yM

MapHHi TOK Ha soan paBeH 0) H3M8pH8TOH H3M8H9HHe 

nJia.BaiOO{ero noTeHUHaJia soH,na ~ U • 
Be;mqua llU (HJIJ4 tl i ) He 3a.BHOHT OT qacTOTH 

np:r4J107K9HHOrO HanpmKeHHS / B .ItOCTa TOqHo OIHpOKOM 

.n;manasoae qacTOTo BeJl:rd~a ~ He ~o~a 6HTL 6Jl:rdsKoz 

It B03MOXHHM p830Ha.HOHHM qaOTOTaM CHCTeMH SOH.IJ;-nJiaSMao 

B npoBo~WKXOH paaee sKcnepRMeHTax qaoToTa J1e11tana B 

OJ 
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~aanasoHe 30 + IOO Kr~. ITpm TaKoi qacToTe so~ pa6o

TaeT B RBa3HCT~OHapHOM pexaMe, fiOCKO~Ky BHCORoqac

TOTime aqxpeKTH , Hanp:aMep, TOR CMemeHH.R:, HaqHHaiOT 

CB83HBaTDCH TO~DRO Ha qaoTOTax, 6nH3KHX K ~asMeHHoi, 

KOTOpaH BO BCeM ~ManaSOHe HOHOC~epHHX yc~OBHi 3Ha~

Te~DH0 npeBamaeT pa6oqyro qacToTy so~a. B CB.R:SH o 

STHM 06blqao npMMeHeHHhdi TepMHH "BHCOKoqaCTOTHOe Hanp.mKe

IDie" B ~a.HHOM c.n:yqae .a:BJl.f!eTOJr He COBCeM y~aqimM.O,ttHaKO 

ero ue~eooo6pasao Bee xe mono~soBaTD ~ Toro, qTo6s 

OT~qaT:& OITHCHBaeMHA MeTO,tt OT rpynn& MeTO~OB, B KOTOpSX 

Ha 30H~ (~ a~eKTpO~ MHOros~eKTpO~HHX 30~0B H~ 

~OBymeK) nO,ttaiOTCJr nepeMeHHHe Hanp.mJteHH.R: 3ByKOBOi qao

TH 0 ue~m npoBe~eHHH qacTOTHOI aBTOMaTHqecKO~ o6pa60T

KH SKOnepHMeHT~HHX ~aHHHX Ha 60pTY paKeTH ~ 

OnyTHE.Ka [ 5 ] • 

:vlsBeoTHo aecKo~:&Ko nomtTOK asMepeHRH T e rrp:a no

MOIJtH BblCOKOqaOTOTHOro 30~a AOHO H ltP• [ 4] , 
MrursaKH H ~p. ( ? ] , bpao ( 8 ] , XBpao H lU>• (II J , 
Bah H ~p. ( 6) , Y~BHK H ~p. (!9] • Bo Boex c.nyqa.ax, 

sa :aoRJIIOqea:aeM [ 6] m [I 9] , :asMepeHH.B: npoBO,IUiJmO:& 

np:a rr~BaromeM noTeHUa~e. Be~a~Ha Te onpe,u;e~o:& 

K3 COOTHOWeHRH: 

U KTe o I ea 
~ =- e en o 'KTe (I) 
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r~e all - HSMeHeame n~~ero noTeB~ana so~a 

npx HaHo~eHHH Ha so~ nepeMeHaoro HanpaEeHBa c aunnHTY-
,n;oi a , I 0 - MO~~BI.tHpoBaHHa.s: ~a Becceu 

HyJieBoro nop.a;zuta. BHpaxeoe {I) cnpaBeltJIHBO B c.nyqae 
I 

Bmio~eHHJI cJie.IJY:onHX npe,lliiOJio~eHd: 

a) pacnpe,n;e~eHHe SJI9RTpOHOB no OROpOCTSM MBXCBeJI

JIOBCKOe; 

6) B ~anasoHe HSMeHeHBS nOT9HUHaJia SO~a OTHOCHTe~ 

HO ITJia.SMJ:l BeJmtmHa HOHHOrO TORa i · = const • (. , 
B) SO~ JD3JIJl9TC.R: "IIJiaBaDitHM" , '1' • e • J43M9pHTeJJ:&HHI: 

npH.6op He noTpe6JIHeT TORa; Bxo.naoe oonpoTHBJieHHe npx6opa 

R =cO. 
Bo BCeX npoBe~eHHHX K HaCTO~eNJ BpeMeHB SKCnepHMeH

Tax B HOHOcc})epe MOJrqaJIHBO npe~nOJiaraJlOCJ,, qTo npe,1Uio

JI07lt9HB.R: 6) H B) CnpaBe,llJIT4BJ:l. B pa6oTe AOHO H .JU>• ( 9] 

OTMeqaeTCH, qTO KOr,n;a ROHUeHTpana.R: nJI28MH oqeH& Mana, 

HMne,n;aHO nJiasMH CTaHOBH.TO.R: oqeHb 60JibmHM H fi09TOMy 

He06XO~MO paOCMaTpHBaTD BXO~Oi H.Mne~aHO HSM9pHT9JID

HOi uena :a yxasHBaeTca, qTo npeae6pe~eHHe BJIHBHHeM 

HMn9~aHCa llnaSMH npHBO~T K SaBSIDeHHD HSMepeHHSX SHaqe

Hd Te • 
B pa6oTe Mwma.IGl B ,n;p. [ 7 J , ozmoLIBaiOO{ei pesyJJ:&Ta

TLI HeCKOJI:DKHX paKeTHHX nyCKOB B HnOHHH B I966 r., 

OTMeqaeTC.R:, q·.ro HIDJte ,_ 250 KM Te :asMepHT:D ue y,n;aJioc:& 

oTqacTH Hs-sa pocTa HMne~aaca nnasM& npm yMeH:DmeHHH 
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KOHUeH'rpaiJ.mt sJieKTpoHoB. HBEHHi npe;rteJI N , IIpJl 

KO'l'OpOM T e y,IJ;aJIOC:& Sa.MepHT:&' OOC'l'a:BJlfJ'Jl fV ro4 OM-s. 

B pa6oTe ro,n;.sxa H ;Jq>. ( !0] npH BHBO;rte BHpaJKeH119: 

,ttJISI !l U yqHTI:.lBaJra.O:& SaBMCHMOCT:& HOHBOrO 'l'OKa L i 

OT noTeHUHaJia. lipH JmHeimoi SaBHCHMOCTH l i 0'1' U 
BHpalteoe (I) nepexo;rtHT B 

r,u;e 

AU=- K.Te 

ea 
enlo KTi 
1+8 KTe e 

0 _ d[ii(U}] .. t ) i,-(Un•) 
0- dU l.i UnA 

' 

HOHHOro TOKa np:a fiJia.BalDIJ.teM ITOTeHJ.lHaJie • 

(2) 

- BeJIH'tiHHa 

B STO~ ze pa6oTe OnHCHBaeTCH SKOnepHMeHT Ha Jia6opa

TOpHOi ITJia3MeHHOH YCTaHOBKe • Bhlpa11teffille (2) xopomo 

oorJiacyeTCH c lilSMepeHHHMH sHaqemunm (Koa®>HUHeHT " 8 " 
onpe;rteJIHeTCH no SO~OBOH xapaKTeplilCTHKe). Y'tleT HaRHOHa 

HOHHOH BeTBH BOJ!:&T-aMnepHOR xapaKTepHCTRKB 30H,u;a np:a-

BO;IVIT K yMeH:omem:ro l:l U np:aMepuo ua IO% B c.n:yt1ae 

~1ilJmH.zq>H'tlecKoro soima H nol!TR ue BJIWieT Ha ll U B 

CJIYqae IIJIOCKoro soH.rta [ IO J • Hs aToro 21te aKcnepHMeHTa 

cJie)J;yeT, 't!TO np:a no.rtalle Ha nJiocimii SOim nepeMeHHoro Hanp.a-

!teHIDI c aMnJIRTy,no:ti a .rto IO • ~Te noTeHUHaJI 

soana BCer;rta OCTaBaJICH HHEe noTeHUHaJia npOCTpaHCTBa. 

KaK OTMellaJIOC:O BHWe, KaK BO BCeX 3KCnepHMeHTaRDHHX 
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pa60T8X1 TaR H B TeopeTH~eCRHX pa60T8X BnHBHHeM BXO~o

ro conpoTaB~eHHH HsMepsmmero npH6opa aa pesy~TaTs 

HsMepeHH~ npeae6peraAooD, m oneHKH Be~~ sToro 

BJm.fiHHSI OTOyTOTByiOT • C .n;pyro:fli OTOpOHS, 0TpJ4UB.Te~HSe 

pesy~TaTH npm IIOIIHTK~ HsMepeHH.R: Te npm ImSRHX 

KOHU8HTpa.I:CH.RX B SKOnepHMeHTe Mwma.IGI H .n;p. [ 7 ) , 

O~eBM~O, MOEHO 06~SCHHTD He~OOTaToqao BHOOKHM BXO,D;HHK 

oonpoTHB~eameM HsMepm.Te~aoro npm6opa. 

B CBH3H 0 9TH.M B O~e,nyiaqeM pas.n;e~e BSBO.D:JiTOS OOHOBHHe 

OOOTHOmeHHH, HOIIO~SyeMHe B HSOTO~eM SKOnepHM8HTe 1 

.n;JIJI onpe~eJiemt.B: Te o TieToM Bxo.n;Horo conpoT1ilBJieHHa 

HSMepHTe~HOrO npH6opa H ~OpMH BO~T-aMnepHO~ XapaKTe

pHCTHKH soa.n;a B 06~CTB HOHHHX TOKOB. 

IT. 0ImOaHHe MeTO.D:HKH SKCIIepl!MeHTa 

PaccMoTpHM soa.n:(npo:msBo~Hoi ~opMH) , coe.n;HHeHHHI c 

KopnyooM cnyTHHKa ~epes conpoTHBJieHHe R (Bxo~oe 

COIIpOTHBJieHHe H3MepHTe~HOrO npH60pa). TOKH, TexymHe Ha 

soa.n:, noKasa.tm aa puc.Ia. Ha pmc.I6 noKasaHH BO~T

aMIIepase xapaxTepHCTRKH conpoTa~eHHH R - npSMaa c 
1 

HaKJIOHOM t 9 cA.= R B soa.n;a - o6wmas soH,D;o:eaa: 

xapaKTepHCTHKa,o6osHa~eHHaa ua~pol o. 3.n;ecD H .n;aHee 

BCe IIOTeHUZanH OTC~HTHBaDTOS OT IIOTeHUHana nnaBMH. 

HH,D;eKcH I H 0 COOTBeTCTByDT O~aaM 0 HaHOE8HHHM Ha 

l 

I 

I 

D 
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soH,Jt 84 - Hanps.eimeM H 6es aero. Ha,neKo R o6os-

aaqaeT, qTo yqHTHBaeTCH BXO~Oe COnpOTHBneHHe npH6opa. 

ToqKa nepeceqeHRH noKasaHHsx aa pac.I6 KpHBHX onpe~e~eT 

/, 

t..;. 

Us 

u, , .. -=-:::::::::::: - •. y y I A I - u 
KOPTI'IC 

IZ) I) 

PBo.I. 

noTeamta.n soa.na, KOTopsD: no BeJmtnme Bcer~a Mem,me noTea-

IlHaJia Kopnyca U J< • 

Hs ypaBH8HRH 6anaHCa TOKOB 

U3oR 

L ~ ( u 3DR ) - leo e U e - lJ3oR -lJK 

R ' 
(3) 

KTe · r.ne Ue = e , leo - ,TeiiJioBoA TOK aJieKTpoaoB, 

l i ( li 30R) - BeJmtnma HOHHOro T ORa npH "nJia:aaDUeM" 

noTeHIUiaJie soa,na, cJie,ttyeT, liTO Be.mrcmaa "nJiaBaDitero" 
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noTeHUHana o yqeTOM Bxo~oro oonpoTmB~eHBS R paBHa 

(4) 

ilpH HaHOXeHBH Ha 30~ nepeMeHHOrO HaupRE8BKK C ~aCTO

TO! / 11 a.MIIJm~oA a Ha soH;JJ; ua~aeT Teqr, JXo

noJIH:aTe.n:&mdt TOR, xapaRTepE.OTmRa SOH,Ita "~M81Jt88TOS" BJie

BO H Ha SOH,lJ;e yOTa.HaBJIHBaeTOS UOTemtBaJI . lj.JfR (OM. 

p:ao.I6). Ero Be.muey MODO HaiTH HS OJle.llYDltero ypa:BHe-

HHH: 

lis1R +astnwt 

· ( l1 t) · Ue __ Uafll+aRsint.i-llK(S) L i 31R +a S[nU> -leQ e 

B np~e E.SMeHeHHe UOCTOSHHOi OOCT~el SOH;JJ;o

BOrO TOKa MOryT ,lJ;aTD TOJI&RO ,lJ;Ba ~~eHa B JleBOI ~aCT.& 

( 5) • C,IJ;eJiaB npe,lliio~oxeume , ~To npB ycpe,ItHeHlDI sa 

nepaoJX nepeMeHuoro HanpgzeHBa nepeMeHHaa ~acT& HOHHoro 

TORa He ,IJ;aeT BKJl~a B UOOTOHHHJID COOT~, UOOKOJI&-

(6) 

noJJ:yt~aeu 

H (~ 

BI:IDC 
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l13f~ 
· (U ) · ~ { a ) U - U Li. :Jt~ -Leo·e e Io lie = Jf~ I< (7) 

Rs (?) cJie,eye-r: 

lL - 1 1 o L ( a ) · ''' ) f4tR -IL 
3ftr -t.<e en o lie -lie fn lt'l UJtll - R K 

Leo 
(8) 

BllrmTa.H ( 4) HS ( 8), HMeeM: 

f4tA-LfK 

(A) IJ' P. it. ( f4tll)- R 
A Lf~ll~,R-/.4oR=-{jefni;, lie + e'-n ,· .111 )- liJ/18 -llK (9 ) 

"'t (UJq/l R 

IloJiara.H s.nec:& R = oa m i i -=con sf , no.ny-

qaeM (I) , a noJiaraB R = oo H npe,nnoJiaru, liTO 

ii ( {j) - JmHeibiaB !l>YliRI:U4Ji u , IIOJiyqaeM qlOpiVJYJiy 

{2). 

'fiT06H IIOTeHURaJJH t onpe,neJIR:eMSe COOTHOmeJnll.fi:MB ( 4) 
' 

H ( 8) 61UlB .nocTaToliHo 6JIHsKH K IIJiaBam(eMY, aeo6xo,nmMO 

BHIIOJIHeHBe yCJIOBHS 

· /13oR · ( /1 ' ) 
LR= R <~ li 30/l. ., 

{IO) 
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. 
r,ne l R - TOK t npoTeKanqrdi Tlepes BXO,II;HOe COnpOTHB-

JieHHe HSMep:aTeJIDHOro npH6opa. STO CJie.nyeT HS COOTHo

meHd (4) H (8) H, KpOMe Toro, CTaHOBHTC.f.I HarJI.R;ItHHM 

npH reoMeTpHqeCKOi HHTepnpeTa.tnm, nOCKOJI:DKy HS pHC.!6 

Bl-I.n;Ho, tiTO np:a. yMeH:Dm~HHH R TOTlKa nepeceqeHHJI BOJIDT

aMnepHoi xapaKTepHCTviKH so~a H HarpysoqHoi npSMOH 

conpoTm.BJieHH.a: R 
II pH R == o0 yroJI. 

CMe~aeTc.a: no xapaKTepacTaAe BJieBo. 

J., = 0 H COOTHOmeHH.S: ( 4) H ( 8) 

CTporo onpe.ne.runoT "nJiaBaiOUU!H" noTeHr.niaJI li3oR. HJJH 

U ~ 1R • IIpm R -..a· yroJI. d ~ 90° m noTeHlijiaz 

SOH,lT;a rrpH6JI.KEaeTCH K noTeHUHany cnyTHBKa. 

YtieT BXO,lT;HOrO conpOTHBJieHH.f.I HSMepHTeJI.])HOrO np:a6opa 

H ~OpMH XapaKTepHCT~KH HOHHHX TOKOB .rteJiaeT ~OpMf~ (9) 

SHatiHTeJIDHO 60Jiee TOtiHOi, ~eM npHMeHRBWHeO.a: paaee 

~OPMYJI& (I) H (2). 

~OpMa BOJIDT-aMnepHO~ xapaKTepHCTmKH SO~ B 06JiaC

TH HOHHHX TOKOB Toqao H8HSB8CTHa. C ,npyroi CTOpOHH; 

yqHTHBa.f.I, Bo-rrepBHX , COOTHOIDeHHe (6) . H, BQ-BTOpHX, 

liTO pa60't!HA ,IT;HanaSOH ITOTeHiijiaJIOB SOH,na .1 li. He npeBH

maeT 0,3 B (B HameM C~ae), BJIWDUieM ~OpMEl HOHHOro 

TOKa Ha pesyJI.])TaTH onpe,neJieHH.s: TeMnepaTYPH MH npeHe6-

peraeM. 

JIM aTOrO CJI.YtiM, UOJI.OUB B ( 9) i · = const L t 

I 

'I 

I 

c 

lV 

E 

'I 

n 

s 

r 
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"-
1-

ll U= .. 
1 
.. , lle en lo fL , (II) 

6 
r.n;e 

f-

-1 

d == [ it ( u3oRJ · R - ( u30R -u K)] . <I2 > 

BlilpaxteHHe (II) OTJllfqaeTOSI OT (I) IIOIIpaBO'l{H!iM KOa~RIW.eH

aJI I TOM, ytmTHBalOO{HM BJmmiHe BXO,D;HOrO COIIpOTI1BJI9H111SI npPlc50pa • 

I ,-

. BlipaJteHHe (I) c5y.n;eT ,D;aBaTD BepHLte pesyJ!bTaTLI B TOM 

OJIYllae, eo;m 

d. <=~ 1 

3TO YCJIOBHe MOXeT c5LITh BLIIIOJIHeHO MJIPl npPI 

(I3) 

R~oo 

HJIH npH ,D;OOTaToqHo 60JI:&ill0H KOHU9HTpauaR 3JI9KTpOHOB 

N o 

' 

M3 OOOTHOilleHIDI (I3) MO.xtHO JierKO llOJiyqHT:& on;eaey 

MHHHMaJIDHOH KOHUeHTPauHH, npa KOTOpOH B03MOEHH H3Mepe

HJISI Te • JlJIR aToro BeJmtmHY HOHHoro TO.Ka npm IL'Ia.BaJO

meM IIOTeHUHaJie B BhtpatKeHYJll (!3) 3a.MeimM Ha BeJIH-qRHY 

TOKa npH noTeauaaJie · nJias r.IIJJ e S V N , r.ne S = x· z 2 
• 

V - OKOpOOT:& OnyTHHKa. ilOOKOJ!bicy' 06WIHO BeJmtmHa 

IIJiaBa.mtero IIOTeHUHaJia Jie:IKFIT B npe.n;eJiax I B, TaKaf! 
I 

saMeaa ae noaneqeT 3Ha'l{FITeJI:&HOM omMc5Km ,n;JIR ~epM-qeoKo

ro soH.n;a ( B Ham eM OJiy"Jae) H npaBoMepHa ,n;JIJI IIJIOOKoro 
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soH,Ita ( npHMeHBBmeroca: B a:n:oacKHX axcnepoeHTax) • 

3aMeHEB B (I2) BeJIHlWfY i i ( Li1oR) Ha e S V N 
HS (I3) no.J.tytmM: 

N '>> ll~oR.- LJK 
eSVN (!4) 

BsHB Li3oR -ll K = I B, R = 108 oM, S = I2 c.,} 
H \T = I KM(cex (sHa~eHHa:, Tunaqase ~ axonep•-

MeHTOB [ 7 , 8 J , no.JIYllaeM N >> 5•!04 OM-s , "'TO 

yqHTHBaH npH6~eHaaa xapaKTep aTol oueaKH, xopomo 

COBnanaeT C HHEHHM npe~e~OM KOHUeHTpauHB a~eKTpOHOB, 

npH KOTopoM 6aJIH BOaMoxom HsMepeHWI Te , npuBe,tteaaae 

B [ 7] • 
.U.11.fi Hamero c.nyqaH R = I • I 0 9 OM, V = 8 KM/ cex, 

lJ 3oR.-UK = I B - . BO BpeMH IIOJieTa "HHTepROOMOoa-2" 

aTa BeJIH~a IlpaKTHqecKH BCer~a 6HJia MeHee I B, Z =I,5CM, 

no;ryqaeM N>> I•I03 OM-a. 

.UM BWiCHemur BJm.amur napaMeTpa ~ (Bxo.naoro oon-

poTRBJieHJiUI npH6opa) Ha HSMepeau Te , no tPOPMY~e 

(II) 6HJia ~JIJI }J.Byx a.MJIJ.mm Bll-Hanp.f.DKemur Baq.ac~eaa 

Bemilflma Afj_ 

d ~ I K Te 
2 

..1 u.. e Ue 
dl t.U""'nn= e .LJLL·I,(ffe)-af.(fJe)' (!5) 

OTKY,aa CAeLJ.!JeT, 

"'TO npH ~ = 0, I oiii146Ra HSMepeHH..a: T e cocTa.BJI.fleT 

l 

,II 

H 

c 
JI 

q l 

K< 
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"V +30'1t np1t Te = I000°K, 'V +60°K nplt 

Te = 2000°K Jl rv +IIO% .llpll "Te = 3000°K, T.e. 

Onn:t6Ka, BHOOHMBJ! Hey-<~eTOM BXO.IUIOro COfipOTHBJielDiUI npl!l 

d = 0,! , OOCTaBnHeT~%~ nAff Hamero aKcnepiriMeH-

Ta BeJir4tnma , np:a KOTOpOH J = 0, I , pa:BHa 

~ !,3· ro4 eM-a. 

MTaK, BH6op nocTaToqao 6o~»moro BXonHoro conpoTaB

~eHHH n~ BOSMO~HOCTL yOTpaHir!Tb B~HHHe HSMepHTe~HOrO 

np:a6opa Ha peay~TaTH Irl3MepeHHi. nAH n~aeAmero fiOBH

memUI ToqHoCTH HaMepeH:a:t1 T e B nooJie.nyialtiD( aKcnepH

MeHTax ueJiecoo6paaao, no-BH,ItPIMOJMY, nepMon:aqecKH ClmMaTD 

BO~bT-aMnepHym xapaKTepHOTRKY 30Hna B 06JiaCTH HOHHHX 

TO KOBe 

C ne~m npoBepKH ToqHoCTH no~yqaeMHX aaaqeaHtt Te 
nm~Hliie, noJiyqeaaue B aexoTopwc ceaacax CBHSH co cnyT

HHKOM, 6UJIH o6pa60TaHH O~HOBpeMeHHO R HeaaBHCRMO B 

CCCP H B ~CCP c yqeTOM H 6ea yqeTa Bxonaoro conpo~HB

~eHWI. CpaBHea:ae aTnx peay~TaToB nM ceaacoB, npoBe-
h m h , 

.n;eHHHX aa !?4 Iti I?5 BHTKax, B 05 29 U T H B 0? I4UT 
COOTBeTCTBeHHO t ( 1'e ~ 2500°K , ~ Z 600 KM) UOKa3LIBaeT, 

qTQ CRCTeMaTHqecKHi C.D;BHr SHaqeHH~ Jre , no~eHHUX 
6ea yqeTa BXO.IUIOrO conpOTHB~eHHH, COCTaBMeT 

~ +70++80°K, qTo COOTBeTCTByeT OD;eHeHHOH BeJmqJrlfie 

K03~HD;ReHTa ~ B WOPMy~e (II), a paa6poc OT.n;e~ 

HHX aaaqeHHH nop~Ka ±I00°K. 
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m. Omioamte annapaTypH 

3o~ pa6oTaeT B ~qeoxoM peERMe o nepao~o• 

T= 3,6 CeK (pi40e2). I.lH~ OOOTOHT D.S li8THpex Ta.KTOB. 

B 3-M H 4-M TaKTax ~Te~HOOTDD no I oex aa so~ 

no~aeT0$1 BHOOKO't!aOTOTHOe HanpBEeHD.e (06~e OBe~eHHa 06 

axonepRMeHTe npaBe~eHH B [I]). TaKTH I a 2 ~Tea: 

t 

t 

KOHTpOJibHBMH. CxeMa 

SJieKTpoHHOrO 6JIOKa, BH

pa6aTHBaiOIItero, B qaoTaoo-

TH t yK8SaHHH8 Hanpaemur 

B aeo6xo~KMol nooJie~oBa

TeJibHOOTD., noKasaaa aa 

pao.3. o t, ta ts t, 
PD.o.2. BHooKot~aoToTHoe Hanpa. 

xemte nooTYIIaeT qepea He6oJIDmyD eMKOCT:D C 2 s:a sou 

OT reHepaTopa cTynea't!aToro nepeMeHHoro HanpazeHHH, 

KOTOpJ:di t B OBOD oqepem; t yripaBJIS18T0$1 BpeMaSattSDI{el 

oxeMoi. lloTeHUHaJI so~a nocTynaeT Ha Bxo~ 6JioKa KaTo~

Horo noBTopD.TeJI.R: Kli -qepes ~e.mTe.zr.& R., R 2 C 1 • IIooJie 

6JIOKa Kl1 noTeHnHaJI IIOCTYIIaeT: I) Ha BXO.It TeJieMeTpH

't!eOKOi OROTeMY H O~T ~ onpe.n;eJieHHR noTeanaana 

KOpnyoa OIIyTHHKB, H 2) Ha nepBl:li BXO~ ~qxpepeHIUiaJrDHo

ro· yOUJIHTeJIJI 0 KOSqxpHUHeHTOM yoBJieHHa: I( U = I0,3. 
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so 

OK 

yc 



-

- 263 -

Ko BTOPOMY BXO,Jzy aToro yCZJIHTe.na: nO.IJ;KJJJOlleHa SariOMH-

HamtaJ:r eMROCTD c 3 H t npB SaMI:lKa.HlDI aJieKTpOHHOrO 

KJliOlla K, TOT JJte CHI'HaJI, liTO Jrl K nepBOMy BXO,}zy • 1\.moq K 

ynpaBJIHeTC.R: OT e,IUlaoii BpeMHSaztamteA cxeMI:l. B Telleime 

BpeMeHH 0 -7- f ~ KJmq ~K Sa.MKHYT, Ha BXO,ttli ,ItaqxpepeH

nHanDHOrO yCHJIHTeJIH fiOCTynaeT 0~ H TOT JJte CHrHaJI, H 

aa BliXo.n;e ero aanp.mttemse paBHO 0 (pmc .2) • B TelleHHe 

Cz 
~~--------------"-Q_n7_eHqU4A 

t-+------tL_H_niiU""Jftl. 
B'l HtlrrP. 

I CJ=fDMKIP 

PHc.3. 

BpeMeHJ4 t 1 -7- t 4 KJIJOll pasMhtltaeTcJI 11 aa Bwco.~te ycwm

TeJIH no.R:BnHeTC.R: aanp.mtteHHe, nponopuaoHanDHoe pasHOCTH 

BXO~:Ea CidrHaJIOB. Kor.n;a B MOMeHTH t 2 H f3 Ha 

soa.n; no.~taroTc.R: nepe~ Bq-aanpREeHRi H noTe~aJI soa.n;a 

CKaliR006pasHO HSMeH.HeTCH, Ha BRXO.n;e .n;H~peHURaJILHOrO 

yCHJIHTeJIH TaKEe npOHCXO.n;HT COOTBeTCTByromHe HSMeHeHHH 
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uanpsmeHHSI, nponopm~ouam,tme nepena.n;B.M Ha.npmltemur ua 

sou.n;e, HS BeJmtmHH KoTopwc BI:l'mCJIJieTC.fi Te • 
G ue~D YMeHDmeHH.fi ITOCTO.f!HHOH BpeMeHH BXO~HOH uenm 

~ coe,n;aHeHEH soH.n;a c np~6opoM npmMeHeH Ka6e~ c .n;Bo~

HHM aKpaHOM ( "' 2 M ,D;JmHOH), BHyTpeWmi 3KpaH KOTOpo

ro no,n;coe~HeH K KaTO~ BXO.n;HOrO KaTO,II;HOrO ITOBTOpHTeJIJI. 

!JIJI KOHTpO~ aMUHHTY~ BHCOKO~aCTOTHOrO HanpRReHH.fi 

BHXo.n;uoe Hanp~eHHe reuepaTopa .n;eTeKT:apyeTC.fi H rrocTynaeT 

Ha BXO,II; Te~eMeTpH~eCKOH CHCTeMH. 

llpHMeHeHHe Ha O,D;HOM H3 BXO,D;OB ,D;H~epeH~anDHOrO 

ycwmTeJI.fi sanowtuaromei! eMKoCTH c KJIIOliOM K p;aeT BOSMO]I[

HOCTb npoasBo~HTb msMepeHH.f! MaRHX nepena.n;oB noTeuna~ 

ao~a npa nop;aqe Ha soH)); nepeMeHHoro uanpameHH.fi B yc~o

BR.RX, Korp;a noTeHUI4aJI so~a IIJia.BHO MeH.f!eTC.fi B)); OJ.[]) 

op6HTH B mRpOKRX npe~e~. llpH60p MOEeT HSMep.f!Tb MaKCM~

HLie nep.enEWl uanp.IDKeHH.fi aa so~e p;o I B npH HSMeuerum 

caMoro noTeuna~ so~a B npep;e~ -3 + +!2 B OTHOCH

TeJI])HO KOpnyoa OITyTHHKa. 

IY. 8Kcnep:aMeHTaJI])HUe pesyJI])TaTH 

:vlsMepeHWI a~eRTpOHHOH TeMIIepaTypl:l 6l:lJJl1 yoneiDHO npo- . 

Be,n;eHH BO BOeX O.rryt!a.HX, KOr,n;a npOBO)l;HJJl1Cb OeaHCI:l pa.n;:ao

CBHSH CO CnyTHHKOM H Ha BCeX ITO~HX Op6HTax, Ha KOTOpl:lX 

npOHSBO,II;H~OOb 3aiTOMHHaHHe HH~OpMSUHH COr~aOHO nporpaMMe. 
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K HaoTosm.teMy BpeMeim o6pa6oTa.Ha macpopMB.IJ;a.R:, noJiyqeHHaJI 

Bo BpeMH 73 oeaaooB aenoope~OTBeHHO~ nepe~a~ ~aHHHX 

CO onyTHHKa H B 4 OeaHOax sanOMHHaml.f.£. JlaHHaJI OTaTD.S: 

OXBaTRBaeT TOJibKO llaOTD 3THX pesyJibTaTOB. 

ITOOKOJIDKY B peEMMe Henoope~OTBeHHOH nepe~aqm "C1aOTOTa 

OllpOCOB TeJieMeTpHlleCKaX KaHaJIOB oymeOTBeHHO BHme, lleM 

B pemaMe SailOMnHaHM.R: MHcpOpMaiWM M, OOOTBeTOTBeHHO, 

KaqeOTBO noJiyqeHHOH HH~OpMaUHlil HBJI.R:eTO.R: 6oJiee BHOOKHM, 

TO ~JI.R: OeaHOOB Henocpe~CTB8HHO~ nepe~alllil npHBO~TO.S: 

KaJit.nBj 3KOnepHMeHTaJIDHaJI TOlllta, a no ~aHHbiM, llOJiyqeH

HbiM B peltli!Me 3aiiOMHHaim.S:, npe~OTaBJieHI:l TOJIDKO yope~HeH

Hble sHa"t!eHHH T e • CpaBHeHHe noJiyqeHHmc Hcuvm pesy.1ID

TaToB 0 pesy.1IDTaTaMM, onpe,neJieHHbiMT4 npM llOMOIJUi SOH,IJ;OB 

JleHrMIOpa, npOBO,IJ;HTO.R: B [ !8] • 

AHaJIHS llOJiyqeHHHX pesyJIDTaTOB llpHBeJI HaC K BHBO,IJ;y, 

"t!TO MeTO~ BbiOOKOllaCTOTHOrO 30H,IJ;a aJieKTpOHHOH TeMnepaTY

pH MOEeT OJIYEMTD ,IJ;OCTaToqHo TOqHl:lM cpe~CTBOM lil3MepeHR.f.£ 

TeMIIepaTypH aJieKTpOHOB B HOHOCcpepe R 06Jia,IJ;aeT "BHyTpeH

HeH oaMocorJiacoBaHHOCTDIO" - 3HalleHH.R: Te , no;ryqeHHHe 

pasJIHqHbiMH cnooo6a.MH: I) no BeJIHqmHe A U 1 , 2) no Be

JrnliHHe A U2 , 3) no BeJillqMHe ~ li2 - A li1. H 4) no 
ll UIJ. 

BeJmtiJilHe OTHOmeHH.R: 
4

[1 
1 

llaOTO COBll~a.IOT 0 

TOqHOCTDIO +20°K. KpoMe TOrO, npe:a~eOTBOM ,IJ;aHHOrO - ' 

MeTo,na nepe.n ~pyrRMH MeTO~aMH asMepeHHH ire HBJI.f.{eT-

o.s: B03MO~HOCTD HCOJie,IJ;OBaHHH TOHKO~ OTpyKT,ypH lilOHOCcpepH, 



nooKO~Ky MSMepeHHH Te npoHoxo~T npaKTH~eoKH MrHOBe

Ho - sa BpeM.R: nepena.aa IIOTeHIUiaJia 30H,Ita. ITpil MB.OOOBO 

o6pa6oTKe onpe.n;eJieHHe Te no BeJmqJUie OTHomeH.WI 
A u2 

U He npOH3BO,IU1JIOOL, TaK KaK B Haw eM OJ.IYliae , 
£.\ 1 

B OTJml{He OT paHee npoBe.n;eHHHX SKOIIepKMeHTOB [4,7,8,1!_ 

STOT M6TO~ OKaSaJIOR HaHXy,nmi!M, IIOOKOJILKY OH 06JianaeT 

HaH60~Wea l{yBOTBMT8JIDHOOTLD K norpemHOOTHM OTOqeTa 

BeJIMq](lH np:apame~mif. KpoMe Toro, B HameM o;:ryqae sToT 

MeTO,I( HMeeT IIOBHmeHHyD norpeWHOOTL TaKEe i1 IIOTOMf, l{TO 

B HeM 6epeTOH OTHOmeame .n;Byx HeO,I(HOBpeMeHHO HSMepeHHHX 

B8JIMqHH. 3a HHTepBaJI BpeMeHH MeK~ nepBUM H BTOpHM nepe

IIa,I(OM IIOTeHUHaJia 30H,I(a onyTimK npOXO,IU1T paOOTOHHHe 

~ 8 KM, H Te Me~y STHMH MoMeHTaMH MoxteT HSMeimT:&os. 

B KaqeoTBe np:aMepa Ha pHo.4 noxasaHu saaqeHHH Te , 
noJiyqeaaue B oeaaoax, npoBe.n;eHawc Ha 230, 36I 11 535 BHT-

h , h m 
Kax, aaqaBWMXOH B 00 52 UT I0.01.70, B 22 27 UT 
19.0!.70 i1 B I6h55:UT 30.0!.70 r. OOOTBeTOTBeHHO. 8TH 

TpH KpHBUe HBnRIDTOH THIIH~MMH H Kam,I(aH XapaKTepmsyeT 

60JILmyiD rpynny pesyJI:bTaTOB. Boe TpH KpHBUe OTHOORTOH K 

ope.n;HRM WHpOTaM i1 K ,I(HanasoHy BHOOT 800+1!00 KM, B 

KOTOpOM BHOOTHLI~ rpa.n;HeHT T e Ol!eHL MaJI. HrlnitHHH 

Kp~BaH xapaxTepHa ~ .n;HeBHHX yoJIOBHif, Kor.n;a Te 
STHX BHCOTax BOer.n;a JieEHT B npe.n;eJiax 2500+3500°1\. 

a a 

Cpe.n;HH.R: KpHBaH xapaxTepaa .n;JI.f.l nos.n;ae:Ia: HDqH. Hs Bcex 

IIOJiyqeHHUX HaMH pesyJI:bTaTOB, OTHOOamKXCH K HQqHHM ycJio-

BH 
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BH.R:M , CJie,uyeT, 'qTQ O,nHOI H3 xapaKTepHCTHK HQqHol 

HOHOCWepH Ha Cpe,nnRX mMpOTax B ~anasoae BHCOT 

600+!!00 KM SBXHeTCH oqeHD ysKHi HHTepBan saaqeHHi 

05"00" OJI!V 01/110- IIII'!V ~ lltiJI1' 1\.T ...... , I I I 

-1--~ -r-I I . -"" ' : 
I ! I.A .. :~·~t 

-"!.- • ' ... ·-··· • · ... 't· + i ; k ' .. 
....J --t .,, ·~ .•. ~ ""'::·:- -.. I--· 

II. I i i I : I I I B~TOK '230 
I ! I I Q<TOI"''I 

970 9J) .., 830 TtO 720 eiO h 

h 

,. ... ,. ":JI" POO"' I ,l'!V I ,,00" I ~ I ,., 

' •• ; • . . • I . I· ~ •• ~. -~ .. 
.; ... :\ , -v:-.-.... --.--1· oo;J,.r.,.., :rv.• .~.,. •f,,• 

-- ~- -· :- . ·- - ·· ~· : t -~ I ! . I I I I 
i I -

us h 

P:ac.4. 

uoqma: TeMIIepareyp 

Te = !200+1600~ 
COOTBeTCTBeBHO HS-

MeHemno napaMeTpa 

L OT !,3 .no 2.2. 

BepxHBB KpHBaH Ha 

pmo.4 xapaxTepasyeT 

nepexo,nHHe yoJIOBKH 

OT HO'CI:I K .ItHIOe 

Ha pHc.5 noxasaHH 

pesy~TaTS HSMepeHmi 

Te B.ItOJID qeTHpex 

OOJIHHX opORT onyTHH

Ka. Ha Kallt,ItOM BHTKe 

rrpmBe,neHH KpHBHe H3-

MeHeHHa BHOOTH, a Ha 

BepXHei UIKaJle -

saaqeHRH reoMarHHT

aoi! lllHpOTH B .ItHIIOJIDHOM np:a6JIIDKemm. Kp:aBHe HJlJIIOCTpm

PYDT oJIOEHHi xapaKTep saB~CHMOOTH ~e OT aeoJioEBHX 

OapaMeTpOB - BHOOTH, m:apoTH,neOTHOrO BpeMeHH il Te.Ite 

CnyTHHK 0 TaKOR op6HTOH KaK "MHTepKOOMOC-2", T.e. 0 
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He oqeHb 60~WEM HaKHOHeHHeM K SKBaTOpy (HaKnOHeHHe 

49°, ,n;HanasOH B:btOOT 220+1!00 KM), B OTJIH'Ue OT OfiYTHR-

!liN o =----- --- --"-"=s ____ ----~o _____ _ 
l'ii,'IC 

tiOO 0~ Oiotr tf'OO"' "LT 

N 0 0 5ZN 
h 11,'11 

IMTQI( ~95 
laDt11 ....... -.,., 

1000 

Pmo.5. 

l 
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KOB C ITO~HHMH OpOHTaMH, npe~CTaBXaeT y~06HYID B03MOE

HOCTD H3yqeHHH ~o~rOTHHX a~eKTOB, B qaCTHOCTH, nepe

XO.D;H.btX yCJIOBHH OT .IJ;H.fl K HOtm. YtmTHBa.fi KOpOTKOe :speMH 

aKTMBHoii usHH cnyTimKa ( "' I ,5 Mec.m:(a), oH sanymeH 

TaKHM o6pasoM, qTo6u npoxo~eHHe onyTHHKa qepes ne

pexo.n;HYID OO~OTb OT HOtm KO .IJ;HID MOr~O OHTb saperKOT

pKpOBaHO npR Henocpe~CTBeHHOZ nepe,n;aqe p~HOTe~e

MeTp~eOKKX .n;aaHHx. IToaTOMY saaqHTe~Ha.fl qacTb o6pa60TaH

aoro HaMH MaTepM~a OTHOOHTO.fl K 3TOH nepeXO.IJ;HOH o6Jiao

TH, qTo, B qaCTHOOTH, .IJ;~O B03MO~H00Tb H3yqHTb .fiB~e-

HHe npe.n;paOOBeTHOrO HarpeBa HOHOoVepH fiOTOKOM ~OTo

aJieKTpOHOB H3 MarHHTHQ-OOITpHEeHHOH 06~aCTH. 

B .n;ono~eHae K 06~HHM napaMeTp~ op6HTH C HHTepBa

~OM B I M11l.HY'J!Y 6HJIH BblqJio.1leHH JIOitaJIDHblH seH:raTHWi yroJI 

CoJIHua X , seHHTHb1i1: yroJI CoJIHua B MarHaTao-conpmiteH-

Hoi o6~acTm Ha BacoTe 400 ItM Xc , L - napaMeTp 14 

MeCTHOe BpeMH. 3TH .n;aHHble npe,n;CTaBHeHH Ha pHC.6, 7, 

8, 9. Ha aTHX pHOyHKa.X aecKo~bKO crJia>KeHHble sHaqeHH.f! 

Te .n;aHH B saBHCHMOOTH oT BeJIHqHH X H Xc .n;M 

HeCKO~KHX HHTepBaHOB 3HaqeHHH napaMeTpa ~ • iloo

KO~Ky B paCCMOTpeHHOM KOpOTKOM HHTepBaJie BpeMeHH 

( "' . 3 ae.n;e.Jm) MOXHO OtmTaTb, qTO seHHTH:biH yro~ Co~HUa 

nponopuaoaaJieH BHOoTe onyTHHKa, aa Bcex pHCyHKaX npa-

Be.n;eHa npH6JIWKeHHa.fl IIIKaJia BUCOT ( MaKOMMaJIDHble B03,1140X

Hble OmHOKH B saaqeHHHX BUCOTH ~eEaT B npe.n;e~ 

15 + 30 KM). 
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IIomuteHH.R: npHBe.l{eHHHX aa amx pHcyHRaX saa't!eimi Te 
06~HCHBIDTCH, KOHeqao, B HeKOTOpoi Mepe H yMeHbmeHHeM 

BRCOTH. Bee 8TH ~aHHHe OTHOCHTCH KO BpeMeHH ITOBHmeHHOH 

COJIHe'qHOH aKTHBHOCTH. ~e.IU!d Sa nepRO,D; H3Mepemli:d 110'1'0 

CO~He'tiHOrO H3~'t!eHIH Ha BO~e IO,? CM COCTaB~ 

I55•I0-22 BT/M-2ceR-I. MarHHTHaH aKTRBHOCTb B STO BpeMH 

6Wia. HilSKari • 

.AHa.Jms axcnepHMeHTaJIDmn: .n;a.HiiliX noKasaJI, qTo npm 

OTOyTCTBHH JIOKaJibHHX HCTO't!HHKOB aarpeaa ( X > II0°) 

O't!eHb 6oJI»mym poJID :arpaeT noToK IDoToaJieKTpoaoB H3 

MarHRTHo-conp~eaaoi o6JiacTH. IToaTOMY aaaJIRs npoBO.n;RJIOH 

B Tpex HanpaBJieHHHX! 

I) HsyqeHRe HO't!HHX . saaqeimi Te B SaBHCRMOCTH OT 

X npH OTCyTCTBRH noTOKOB woToaJieKTpoaoB Hs MarHHTo-con

pseaaoii o6JiacTH ( Xc > II0°); 

2) HsyqeHHe ~eKTa rrpe.n;paccBeTaoro aarpeBa HoaociDeps 

noTOKaMH IDoToaJieKTpoaoB Hs MarHRTHo-conp.f.Diteaaoi o6JiacTH 

( 80° L.. X~ 4.. II0°. X :> II0°} i 

PRe • 6 HJIJIIOCTpHpyeT Me}J;JieHHOe OXJiaJK,IJ;eime aJieKTpOHHo

ro rasa B ROHOcqJepe B TelieHl!le HO't!H, KOr,n;a e~HHCTBeHHUM 

HCTO't!ImKOM ee HarpeBa .fiBJIHeTCH sanae TenJia B ITJia3MOCIDe

pe. ITocKOJIDKY BRCOTHHi rpanHeHT Te o6H't!Ho ae npeBumaeT 

I+2°K/~M, TO yMeHDmeHHe BHCOTH MOJKeT, B TO 0 Tpy,n;oM, 

o~SICimTb JIHWD noaueaHe Te cooTBeTCTByrotnee L ~ I .5. 
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B aTOM crr,yqae noBHWeHme Te c yBe~"tieH.r.teM BHCOTH 

npH L ~ 2,1 MOEHO oO~HCHHT» TO~Ko npHTOKOM Ten~a :as 

BHWe~ezamax 06~aCTeH 0~3MO~epH. 3TOT pMCyHOK HBHHeT-

CH XOpomei H~IDCTpanHei paCCMaTpHBaeMoro MeXaHH3Ma. 

~Jr:::: 

~' fJO 

~ r D50 ~ 0 
~ 
SlJ --- I o 
~ 

a 

JeHu.mHOe paccmoRHue J.) ~pad ( L) 2, f) 
fiiJ ISO 150 140 130 

n •I{){X} /(/'1 

0 
0 

0 

0 ooo 

950 L. ~goo 
0 - ). 2, 7 

•-L<f,5 
Jc).I(Oo 

~ • 0 ooo o 0 
0 J:::'" ljN}nJ • n 0 

'-' CIAIU e e o Qw..O 

~ • • • • • o o'Obo o 
~ ooo 00 8 0 0 
SlJ ce t~e • . , .. ~ •• 't'f• 
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Jl'HU.mHoe paccmoRHU.B ].
1 
~ad. ( L < I, 5) 

PHc.s. 

J(eicTBHTe.JIDHO, np:a yBe~tiemm L o6~eM MarHHTHHX c:a

~oBHx Tpy6oK, OBRBHBaromHX TOl!KY Ha6~~eHHH C npOTOHo

~epoi, yBe~"t!HBaeTCH H COOTBeTCTB8HHO paCT,yT aanaCH 

TeiiJia, :fr1.ItYmero aa no.n.n;epma.Hme noKaaaHHHX aa pHOyHKaX 

HO"t!HHX aHa tie mill T e • KaK c~e.nyeT ms a To! KapTHHI:l, 

npH yBe~l!eHHm L cna,n; Te B Te'tleoe HOlD! npo.r.tcxo,Iti!T 

6o~ee Me;rvreaao. 
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P:ac.? ~TpmpyeT ~eKT npe~ccBeTHoro HarpeBa 

HOHOC(pepH (llHtPPH y KpDBX 060SH8llaiOT HOMepa BHTKOB) Be 

3fX».-------

17.5 < p " lfJ5 

1.90< l < 2.23 

130< p < 1~5 

1.35 < l < 2.0 

P< f25 

f.2S<L < l78 

I} 

a) 

~~~---~----~----~~--~ 
(f) (f) g) 80 70 

3eHu.mH0£1 paccmORHU@ & conpfi)I(BHHoll mDIItrB kl!fXltl 
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COOTB8TCTBYDitJ18 ltaHHJie pas6RTH Ba TpH rpyniiH C pasBLtM 

ypOBHeM CO~e~HOi aKTiiBHOCTB, Be~quHa KOTOpOi y.Ka3aHa 

Ha pHCyHKe. KaK B~O H3 CpaBHeHHH pHCYHKOB ?a B 7B, 

BemtlilllHa COJIHeliBOH aKTHBHOCTH He OKa3HBaeT cymeCTBeHHo

ro B.7IWilm8: HJ4 aa Ma.KCHMaJIDHiie nocmraeMHe BeJmlmHH TeM

nepaTYJ>, HJ4Ha CROpOCTb HX ,I(OCTIDlteHR.fio HeROTOpliM RCKJliO

qeHHeM SIBJI.RlOTC.fi IIOKaS.aHHHe Ha pHC • 76 KpRBHe, COOTB8TCTByx>

IUHe ceaaca.M, npoBe;n;eHHHM Ha BHTKa.X 2I6, 230, 23I, 245 

9 + II HHBapH I970 r. 3TH Tp:a RpHBHe 6HJIH no.nyqeHH BO 

BpeMH 6HCTporo pocTa BeJmtmHH F • MaKCIDJiaJI:DHUe aaaqema.R: 

3TRX KpHBHX npHMepHO Ha 300°K BHWe, li8M BO BCeX 

OCTanbHHX C~asx. 

Haqa.n:o npe;n;:paccBeTHoro pocTa Te no npe;n;cTaBJieHHHM 

Ha 3TRX pRCYHKa.X rpatf?HKaM, npOHCXO,nHT IIpH BeJm'lB.He 

aeHHTHOrO yr~a COnHUa B COnpEEeHH9i TOliKe I03 ± 2 rpa

;n;yca, KOTOpHi COOTBeTCTByeT BHCOTaM BOCXO;n;a COJIHUa B 

COIIp~eHHOH o6~aCTH 280 + 400 KM npH BHCOTe 9KpaHBpOBa

lm.fi yJIDTpaiP:ao~eToBoro Ha.n:yqeHH.fi CoJIHua aTMOC<j>epol B 

BHCOTHOM HHTepBa.n:e ;n;o !70 KM. 

~ 6o~ee aar~oro npe;n;cT~eHH.fi rrpe~accseTHoro 

aqxpeKTa noBmnemia T e aa pac. 8 noKaaaao o6':DeMHoe 

:aao6paxte~me noBe;n;eHU Te B KOOpJtldHaTax 1 c , L • 

. Ha p:ac.9 xapaKTepaayeTc.fi yTpeHHee speMH, Kor~a noToK 
I 

q,oTosJieKTpOHOB YJ!te noliTB He MeageTC.f.[ ( X c ~ 80°). 

Ila;n;eaae T e c yMem,me~meM aeHHTHoro yrJia X o6eHCH.fi-
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eTC.S: O,llHOBpeMeHHH.M y-MenmeHHe.M BHCOTH • Taxoe ROBHmeBlle 

BHCOTHoro rpa.IUteHTa T e MODO o~.s:con Tell, 'ITO Ha 

PJic.a. 
60~mHX BHCOTax OKOpOCT~ HarpeBa a~eKTpOHHOrO rasa 

6oJ.ffime, qeM Ha HJilsKBX. llo.s:BJ1eHHe nplll ,lla.JIDHe:lmeM yMen

memm seHBTHOrO yrJia HeKOTOporo MaKOJ.i!MYM& T e SiBJ.UleT

O.S: npo.s:BXeHHeM a~eKTa MeOTHOrO BOOXO~a CQXHUa - ~aKTQ

pa, xouypH.pYJXllero co onaJJ;OM Te npH. nomutemm BHcom. 

ST:a aqxpeKTH Meaee srpKo BHpaJJteHI:l npB L > 2 nocxo~KY 

npl1l 6oJ.ffimmx sHaqeHHSX L B H.oxo~HOM cocTOHHBH KOHo

C(f}epa 60J.ffime HarpeTa sa C'leT IIJIQSMO~epH ( CM. HO'tflme 

saaqeuaa TeMnepaTJP Ha pH.o.6). 
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YHI.lmHoe pc«moJINiil' x, 2plld. 

PKc.9. 

0TJIIeTiUI, liTO a.HaJmS IIOJIY'ti8HBHX HaMil MaTepHaJ.IOB 

IIOSBO~eT CAe~T· BHBOA 0 TOM, qTo ~OBanDHO qacTO 

TeunepaT,Y.pa s~eKTpOHOB B HOHO~epe C~HO ~TJHpyeT: 

HHor~a Ha paccTo.s:mm nopa;ttXa IO a Te MeJUieTCS: Ha 

HeCKOnDKO COTeH rpanyCOB, qTo BO ~oro pas npeBHWa8T 

B0.8110JlHLI8 OD6D HSMepeDI. 
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06p3.60TKa Ma.Tel>Ha.JIOB, IIOJIYllemmx npm: IIOMOI!tR Bh1Co

ROqc•cTOTHOro 30~a a~eKTpoHHO~ meMIIepaTypa eme He 3aKOH

l!eHa. B ~aH»HeHmeM npe~o~raeTCH npo~onEHT» o6pa6oTKY 

no~~e~~x nepBn~~x ~ammx,o6cy~T» HeKoTopue Ha6~~aB

mm:eca a~eKTU,He B~roqeHHHe B STY CTaT»ID,H np~BeCTH pe-

3Y~DTaTH pacl!eTOB,CBa3aHHUX C ~smqeCKOH HHTepnpeTauHeli 

npoH3Be~eHHHX Ha cnyTHHKe aHHTepKOCMOC-3" HaO~~eHHli. 

HsMepeHM Te Ha aToM cnyT:mme, npoBe.rtemme c xomr.a 

~eKa6Pff 1969 r. no Ha~O ~eBpann 1970 r., OTHOCfiTCfi K 

nepr.to.zzy 6~H3KOMY K MB.KCHMYMY COJIHe1!HOH a.ItTHBHOCTH. H3 H3-

Mepelmiit Te, npoBe,Itemmx no BpeMfi aToil qasu conHe1!HoH ax

THBHOCTH,HaM H3BeCTHB ~HWD 2 paKeTHUX 3KCIIepHMeHTa B flno

H:ID'I Xmpao H AOHO [II ] , B KOTOpJ:lX IIOJIYl!eHDt ~amme ~0 . BH

COTH ""' 380 KM. I1Mel!JlliDCCR: ,Ita.HHI:i[X eme He,ItOCTaTO'qHO ,It.1IH 

Toro,qTo6a ,ItenaTD o6ataromHe BUBO,It:hl 0 npoCTpaHCTBeHHOM 

pacnpe,Ite~eHHR m o6 nsMeHeHEHx BO BpeMH TeMIIepaTypa a~eK

TpOHOB B HOHOCWepe B STOH wase CO~eqao:f1: aKTHBHOCTH, 

IIOCKO~DK,Y B TeqeHHe npomnoro MaKCHMYMa CQHHeqHOH aKTKB

HOCTH TaKHe H3MepeHEH eme He npOBO,ItRHHCDe 

HeCMOTPff Ha STO, IIpHBe,IteHHUe B STOH CTaT»e ,Ita.HBHe 

KaqecTBeHHo xopomo cor~acyiDTca c mae~ca B HacToamoe 

BpeMH npe,ItCTaBXeHHHMH 0 IIOBe,IteHHH TeMIIepaTypH a~eKTpo

HOB B HOHOCWepe, a B KO~eCTBeHHOM OTHOmeHEH 3TH ,ItaH

HHe, COBMeCTHO 0 IIpHBe,lteHmiMH B ~wrepaType, OTHOCSI-
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UU!DOS: K J4SMepemuw T e Ha onyTHl!lKaX "Api4aJr&-I" B 

!962 r. (YMMop [12 ], "SttoiiJiopep-22" B !964 CEpeio, 

Pe.JUU~ [13] ) .m. "SttcnJiopep-3!" B I965-66 rr. (Pao, Mru&ep 

(14] ) nosBOJIBDT c~enaTb BHBO~, ~To HO~HHe saaqeHHH Te 
!200+!600~ H ~HeBHHe 2500+3500~ B Cpe~emHpOTHOH 

HOHO~epe B ~anaSOHe OT 600 ~0 !200 KM HBJIRDTCS: , 

no-BH)zy!MOMY, xapa.KTepHBMH ,IJ;JIJI ROHOC!l>epH, HesaBHCHMO OT 

~aSH ~KJia COJIHeqHOH aKTHBHOCTH. 

Ha~axo npe~paco~eTHoro pocTa Te BCJie~cTBHe noBBReHRs: 

fiOTOKa ~OTOaJieKTpOHOB HS MarHHTHQ-OOOpSEeHHO~ 06JiaOTH 

SaBHCJ4T OT wasH COJIHeqaoi aKTHBHOCTm. Tatt, SHMOH I965-66rr. 

aa~axo pocTa oooTBeTCTBOBaJIO Xc = 98+99° (KaPJICOH [ !5]), 

a s:aMoi !966-67 rr. - X c = !02° (Kap-?ICOH, Bene [ !6]). 

ITo~eHHoe B aacToBmei pa6oTe MaKCHMaJibHoe saaqeHHe 

t C = !05°, npl!1 KOTOpOM HaqmaeTCH npe;n;paCCBeTHbli 

poeT ~e , no,IJ;TBep~aeT npe,IJ;OKaSaHme SBaHca H racTMaHa 

[17) 0 TOM, qTO npH MaKCHMaJIDHOi COJIHeqHOi aKTHBHOCTJ4 

STOT pOCT ~o~eH Ha~RHaTbCS: npH )tC = !06°. 



- 278 -

JIMTEPATYPA 

I • K.H.I'perays, K.B.Cep~DOB, K.r .IIIMe..ztoBo!GUt, 

.S:.lliMWlaysp, HaOTo 060pDlt, CM:ra.K>Ke /<Ot.M.UCCn.1J.,I-11,95 (1973). 

2. Mi~asaki et al. Rept~Ionosph.Sp.Res.(Japan), 1!• 148, 
1960. 

3. K.Takayama. H.Ikegami, S.Mi~asaki.Phys.Rev.Letters, 
2_, 238, 1960. 

4. Y.Aono, K.Hirao, S.Mi~asaki. J.Radio Res.Labs., !!,, 
453, 1961. 

5. R.L.F.Boyd, Brit.IRE, ~' 405, 1961. 
6. W.C.Bain, P.G.Davies. Planet.Sp.Sci., 1J, 969,1965. 
1. S.Mi~asaki, K.Hirao,M.Oshio,N.Fugono,I.Shiro,T.Koi

zumi. J.Radio Res.Labs., lJ, 185, 1966. 
a. K.Hirao. J.Geomagn.Geoelectr., 18, 333, 1966. -
9. Y.Aono, K.Hirao, S.Mi~asaki. J.Radio Res.Labs., i• 

407' 1962. 
10. B.A.ro.wnc, A.H.MBB.HOB, A.;A.R'ySOBHIIKOB. ii;·T~q>. xxxm. 

BHn. 6, I063, I967. 
11. K.Hirao, K.Oyama~ J.Geomagn.and Geoelectr., ~,161, 

1971. 
12. Willmore A.P., Proc.Roy.Soc., 286, 537, 1965. -13. Brace L.H., Reddy B.M., J.Geophys.Res., 1Q, 5783, 

1965. 
14. Rao B.c.N., Maier E.J.R., J.Geophys.Res., 12,, N 4, 

816, 1970. 
15. Carlson H. c. , Radio Sci. , J., N 7 ,_ 668, 1968. 
16. Carlson H.c., Weil G., Ann.Geophys., ~. N 4, 569, 

1967. 
17. Evans J.V., Gustman I.J., J.Geophys.Res., 12,, N 4, 

807' 1970. 

1 

1 



- 279 -

18. K.B:m:mo@>, r.JI.~eBwr, B.~.I'y6CKHM:, rc.lJ,HMMepMaH, 
KOCMH'leCKHe HCCJie,Ito:eamm: ,1!fJ2,267(19'13)1Cif.T8KJKE' HaCT.CDopHUK. 

19. Ulwick J.c., W.Pfiester, O.C.Haycok, K.D.Baker. 
Preprint, AFCRL- 64- 791, 1964. 


