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reraSI 

.MRHU 

a B.<P.CeMeHOB 

nnerHH 

if 

flpeJlRC1IOBHe 

HacTOSIIURH BhmycK .. Hay'IHhiX TPY.IlOB"uenHKOM rrocaHmeH 

_;:e3y1IbT8T8M 3KCIIepHMeHTOB, Bblli01IHeHHbiX B ROHOC!flepe rrpR 

:10!\.iOIUR crryTHHKa "KocMoc-2". M3 'leTbipex rroMemeHHhiX 3JleCb 

CTaTeH TpH II01IHOCTbiO liOCBSIIUeHbl OIIRC8HHIO YK838HHb!X 

3KcnepHMeHTOB H ax pe3ynbTaToB, a nHIIIb B OJlHOH (" MoHbi 

re~HSI B HOHOC~epe"), IIOMHMO M8TepR81IOB1 HeUOCpeJlCTBeHHO 

OTHOCSIIUHXC9: K OlibiT8M Ha "'KoCMOCe-2"' 1 rrpHBOJlHTCSI JlOBOnbHO 

05IIIHpHbiH 0630p JlpyrHX orry6nHK0BaHHbiX TeopeTH'IeCKHX H 

? KCITepHMeHT81IbHbiX pa60T IIO paCCM8TpHB8eMOii rrpo6neMe. 

flOJl06HaSI rry61IHK8UHSI B O.JlHOH KHHre nony'leHHbiX OJlHO 

3peMeHHO H B38HMHO JlOIIOJIHSIIOIUHX Jlpyr Jlpyra 3KCUepHMeH­

:-a::!bHbiX pe3yJibT8TOB BeCbM8 YJl06Ha 1 XOTSI rrp8KTH'IeCKH 

:-~y~HO ocymecTBRM8 B *YPHanax. 

,\\o*HO HaJleSITbCSI, 'ITO rry6JIHKyeMbie B H8CTOSIIUeM BbiiTY -

: Ke :-raTepHanhi rrpe.llCTBBSIT HHTepec He TOnbKO JlJISI crreunann­

:-roa, 38HHM8IOIUHXCSI KOCMH'IeCKHMH HCCJieJlOB8HHSIMH 1 HO H Jl1ISI 

C:1eUH81IHCTOB IIO pacrrpOCTpaHeHHIO pa,llHOBOJIH, T8K K8K OHM 

CO::Iep}K8T, B '18CTHOCTH, pe3yJibT8Tbi IIpS!MblX H3MepeHHH 

KOHUeHTp8UHH 38pSI}KeHHbiX '18CTHU JlO BbiCOT Nl500 KM. 



---

550.388.2 

K.YI.fpHHray3, E.H.fopo)!{aHKHH, r.n.rnaneanq, 

P.E.PhiO'!HHCKHH, H.M.lllroTTe 

H CCJIEllOBAHHH, IlPOBEllEHHbiE B HOHOC~EPE 
fiPI1 I10MOllU1 I1Pl1EOPOB, YCTAHOBJIEHHbiX 

HA CfiYTHI1KE 'KOCMOC-2" * 

* 

YxaahlBa~TCH aanaqH ~HauqecxHx sxcnepHMeH -

TOB 1 Bblrl01lH9HHhlX H8 CDYTHHKe *KoCMOC-2'; xpaT­

KO OfiKCbiB8&TCH yCTpOACTBO npHMCHIIBWHXCJI npH60-

pOB H llpHBOlUiiTCII pe3y1l&T8Tbl 0 OTHOCIIWHCCH K HC­

C1lel10B8HHIIM HOHHOA H SllCXTpOHHOA KOMUOHeBT 

HOHOC~epHOA 1l1l83Mbl ( qaCTib KOTOphlX Oblll3 Bhl!I01l­

H2H8 anon& sceA op6HThl cnyTHHxa, sxn~qas ee 

yqacTxH, nelKamue Han IOlKHhiM nonywapHeM 3eM1llll). 

KpoMe Toro, KpaTxo H31lOlKeHhl peayn&T8Thl onhlTOB 

no H3yqeHHIO ¢oTOSMHCCHH sneKTpOHOB C MeT81l1lOB 

B aepXHeA BTMOC~epe H no onpeneneHHIO opHeHTa­

llHH ~:liyTHBK8 OTHOCHTellhHO ero BCKTOpa CKOpoCTH 

npll l'JOMOinH CHCTeMhl HOHHhiX 1lOBytueK. 00CYlKl18 -

IOTCSI HeKOTOpbie !BOllpoCLi MeTO.Qi'lKl!' li:3MepeHHA, 

B CT8Tbe qacTnqHo ncrronh30BaHbi MaTepnanbi AOKnanoa, 

HpU:lCTBBJIBHHb!X H8 MB;.KLlyHapOLlHbiB KOH<j>epeHUMH: 

l) K.H.fpHHraya, E.H.fopmKaHKnH, H.M.JliroTTe , 

LJ1.L'1aJ1eBnq. f1perrpuHT noKnana, npencTaBlieHHoro Ha Xl Y 
Me;.:o:tyuaponHhifi acTpou~mTnqecKHH KOHrpecc. f1apH}K, 1963. 

2) K.l1.fpuHray3, E.H.fopm:{aHKHH, f.Jl. rnaneauq, 

B.B.AcjJOHHH, P.E.Pbi6qnHcKu:if, H.M.llliOTTe. 

TpyLlhi V Me:-KayHapoauoro CHMII03HyMa no HCCJ1BLlOB8HHIO 

KOCMHqeCKOrO TipOCTpBHCTB8 1 ~nOpBHUHH, 1964 [1]. 
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HeKoTop: 

n ero 

C.nyTHHK 'KocMoc­

oponTy C H8KJ10HBHHBM 

H arroreeM ;... 1546 KM. 

CHCTBMbl 1 p800T8BliiBH I 

IIpHBMHhiMH p:yHKT8MH, 

HMBJ18Ch CHCTBM8 38IIO 

Ll8HHblB p.5IJJ.8 H3MBP,BHH 

rrpOH3BOAHTh nonyqeHH~ 

aomton panHonpneMHhiX 

Ha CIIYTHHKB 9KCII8pHM 

noHoc<iJepbii a.pyrne om 

HHHMH (K HX qncny OT 

CHH 9J18KTpOHOB BLlOJ1h 

rrornomeHHBM ynhTpaqm 

HOHOCilJepe). YioMepeHH: 

npOH3BOAHJ1HCb TOJ1bKO 

Ha KOTOpbiX HM8J18Cb H 

(TO BCTb HX pe3yJ1bT8' 

3neKTpOHH8.5I KOMI 

(MeTOJJ.OM nMnynhcHor 

CKOJ1bKHX ABCHTKOB ne~ 

H3yqaTbCH JlHliib IIOCJ1E 

K qncny xapaKTBf 

IIJ163Mbl MO:W::HO OTHBC'l 

COCT8B H TBMIIepaTypy 

6naronapH ue:ifTpanhHO• 

TOMY, '!To, KaK IIOK83 

CII?fTHHK9 1 H8 BblCOTBX 

npaKTHqBCKH OTCyTCTE 

MO)!{HO cqnTaTb 1 'iTO 

KoHUBHTpaunH n 1 

Hoaoc¢ephi, nemame:H 

...... 1000 KM), anepBbie 

CIIYTHHK8 IIpH IIOMOliiH 

HOHOB. IlonyqeHHbiB p· 

liiBHHblM yqaCTK8M Opi 

H3B8CTHO 1 LlO OIIbiTOB 

H3MepeHH:H HOHHOH TBJ 

rrpHHHM8J10Cb. 



.rnanesHq, 

re 

l10HOC<PEPE 

)BJIEHHbiX 
~ 

crrepHMeH -
:-2'; !tpaT­
xcsr rrpH6o­
~HecH It HC­

KOMliOH9HT 

ma Bblnon­
''~aJI ee 
eM 3eMnH). 
TLI OliLITOB 

MeTannoB 
opHeHTa­
cxopocrsr 

D6CYJKil& -
epeHHA. 

tTepuanbi noKnanoa, 

muH:n: 

H.M.lllroTTe , 

neHHoro ua X 1 Y 
:. f1ap>DK 1 1963. 

f.JI. r naneanq ' 

rro nccnenoaaHnro 

64 [1]. 

HeKOTOpbie csenemHI o crryTHHKe 

H ero HayqHoii arrrrapaType 

C.rryTHHK 'KocMoc-2 .. 6bin aarrymeH 6 arrpen.a 1962 r. ua 
0 

op6HTY C H8KJlOHeHHeM K SKB8TOpy 49 , C nepHreeM "'212 KM 

H arroreeM .v 1546 KM. Ha cnyTliHKe., noMHMO TeneMeTpH'!eCKOH 

CHCTeMhl, pa60T8Brueft IIpH HeiiOCpellCTBeHHOH pallHOCBH3H C 

npHeMHbiMH flYHKTaMH., pacnono:>KeHHhiMH Ha TeppHTOpHH CCCP, 

HMenaCb CHCTeMa 3aiiOMHH8HHH, II03BOJlHBIII8H KOHCeptmpOB8Th 

P,8HHbie pHna H3MeP,eHHH BllOJlh BCeH op6HThl CIIYTHHK8 H BOC -

npOH3BOllHTb nonyqeHHyiO HH¢opM8UHIO npH rrponeTe CIIYTHHK8 

s6nnan pannonpHeMHhix nyHKTOB. BonbrnHHCTBO rrposeneHHbiX 

Ha CIIYTHHKe 3KCIIepHMeHTOB OTHOCHJlOCb K HCCJlellOB8HHHM 

noHoctiJepbli npynte OIIbJThi 6binH cs.aaaHbJ c STHMH Hccnenosa­

HHHMH (K HX 'IHCJlY OTHOCHTCH H3y'!eifHe H3MeHeHHH ¢oT09MHC-

CJ!Ui 9JieKTpOHOB BllOJlb op6HTbl CIIyTHHKa, CB,H38HHhlX C 

nornomeHHeM ynbTpatPHOneTosoro HanyqeHHH ConHua B 

HOHOCtPepe). l1aMepeHHH, OTHOCSIIIIHeCH K qaCTH OIIhiTOB 1 

npOH3BOllHJlHCb TOJlbKO H8 TeX yqaCTK8X opoHThl CIIYTHHK8, 

Ha KOTophiX HMenacb uenocpencTBeHHaH panHOCBSI3b c 3eMneft 

(TO eCTh HX pe3yJlhT8Thl He 38IIOMHH8JlHCb). 

3neKTpOHH8SI KOMIIOHeHT8 HOHOCtPepHOH -IIJl83Mhi H3y'IaeTCSI 

(MeTOllOM HMIIYJlbCHOI'O paP,H030HllHpOB8HHH) B Te'IeHHe He­

CKOJlbKH:X necSITKOB neT, a HOHH8H KOMIIOHeHT8 IIJI83Mhi CT8J!8 

H3Y'I8TbCSI JlHllib IIOCJle H8'!8Jl8 rtoneTOB paKeT H CIIyTHHKOB. 

K qHCJly xapaKTepHCTHK HOHHOH KOMIIOHeHThl HOHOc¢epHOH 

IIJ183Mbl MOW.HO OTHeCTH KOHUeHTp8UHJO HOHOB ni,, HX M8CCOBhiH 

cocTaB n TeMnepaTypy T. • CnenyeT nMeTb B BHllY, 'ITO 
. " 6naronapg HeMTp8JlbHOCTH HOHOCtPepHOH IIJI83Mhl H 6naronapSI 

TOMy, 'ITO, K8K IIOK838JlH OIIbiTbl H8 TpeTbeM COBeTCKOM 

CII~THHKe, Ha BbiCOT8X oonee ""'200 KM OTpHU8TeJlbHble HOHhl 

npaKTHtJ:ecKn oTcyTcTsyroT, anon& aceii op6nTbl KocMoca-2 

MOW.HO C'IHT8Tb, 'ITO n~ = ne • 
KoHUeHTpaUHSI H M8CCOBbiH COCT8B HOHOB B OOJ18CTH 

noHoc¢ephi, ne:>Kameii BhiJJJe M8KCHMyMa cno.a F (no BhJCOThi 

,...lQQQ KM), BIIepBbie ObinH H3MepeHhi Ha TpeTbeM COBeTCKOM 

cnyTHHKe IIpH IIOMOIIIH HOHHbiX JlOByrueK H M8CC-cneKTpOMeTp8 

HOHOB. Ilony'IeHHbie pe3yJlbT8Thi OTHOCHJlHCb TOJlbKO K OCBe -

rueHHhiM yqacTKaM op6HTbi cnyTHHKa [2, 3]. HacKonbKO HaM 

HsaecTHO, no onhiTOB Ha n KocMoce-2" rronbiTOK npHMbiX 

U3MepeHHH HOHHOH Tet-.mepaTypbi B HOHOCtPepe BOOorue He npen· 

npHHHM8JlOCbo 
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0CHOBHbiMH ,3anaqaMH 8KCII8p>B.i8ETC3, ::::;:::T8BII8HHbiX Ha 
11KOCMOCe-2'; 6hiiiH: 

a) HCCII8AOBaHH8 o6rraCTefi HOHOc¢ephl. o6c~e~oBaHHhlX Ha 

TpeTbSM CITYTHHK8 1 BO Bp8MH HHOH ¢a3bi CO~H8'l:HOH A8HT8IIb­

HOCTH ( npH YM8Hblll8HIH1 COIIH8'l:HOH 8KTUBHOCTH); 

6) ITOIIY'i8HM8 AaHHbiX, OTHOCSiUIHXCH K He HCCJI8!lOBaHHbiM 

Ha Tp9Tb8M CITYTHHKe o6JiaCTSiM HOHOC¢epbl ( Bbiiiie 1000 KM Han 

39MHOH ITOBepXHOCTbiO) H K HO'l:HbiM H CyMepe'l:HbiM ycrrOBHS:IM; 

B) OITbiT H3M8p9HHH HOHHOH T8MITepaTypbi BrrepBbie npHMe­

H9HHbiM M8TOAOM COTOBbiX HOHHbiX JIOByiiieK C B8CbMa Y3KOH 

AHarpaMMOH HanpaBII9HHOCTH; 

r) H3Y'i9HH9 30HAOBbiMH M8TOAaMH He TOJlbKO HOHHOH 

KOMITOH9HTbi HOHOCI}JepHOH ITJI83Mbl (KaK Ha Tp9Tb9M CITYTHHKe) 1 

HO H 9II9KTpOHHOH ee KOMITOH9HTbi C U9Jlb10 I13MepeHHH KOH­

U8HTpBUHH H TeMnepaTypbi 9JI9KTpOHOBi 

Jl ) HCITOIIb30BBHH9 CHCT8Mbl ITJIOCKHX HOHHbiX JIOByiiieK UJISI 

OITpeneneHHH OpHeHTBUHH CITyTHHKB OTHOCHT8JlbHO B8KTOpa ero 

CKOpOCTHo 

KpoMe Toro, Ha cnyTHHKe 

MHHaBIIIH8CSI OITbiTbl ITO H3y'ieHHIO 

H H8KOTOpbie OIThlTbl 1 HM9IOIUH9 

6biJIH ITOCTBBJI8Hbl Y)K9 yno-

I}JoT09MHCCHH 9II9KTpOHOB 

M8TOAOJIOrH'l:8CKHfi xapaKTep 

H CBSI38HHbi8 C yTOqH9HH9M BIIHSiHHSi Ha 30H)l0Bbl9 H3MepeHHSi 

HOHOCI}JepHOH ITJia3Mhl pSIAB I}JaKTOpOB, CT9IT8Hh B03)l8HCTBHH 

KOTOpbiX Ha pe3yJihTaTbi ll3M8p8HHH B ycrrbBMHX ITOJI8TB 

CITYTHHKB 6hiJia He BITOJIHe HCHa (HaiTpHM8p 1 BJIHHHHe OCQ6eH -

HOCTefi KOHCTpyKUMH HOHHbiX IIOByiiieK H CTerreHH HX ynarreHHH 

oT Koprryca cnyTHHKa). 

B cooTBeTCTBHH c aTiiMH 3ana'l:BMH Ha cnyTHIIKe 

"KocMoc-2" 6hmn ycTaHoaneHbi cnenyromne rrpn6opbi: 

TpH ci}J epH'i8CK.Me HOHHh:E JIOBYIIIKH ( )lB€ HB IIITBHrax JlmiHOH 

65 CM H OJlHB Ha IIITBHre 25 CM) j 

JlB€ ITOJiyci}JepH'18CKHe HOHHhl8 JIOByiiiKH Ha ITOBepXHOCTII 

CITyTHHKa; 

BOC8Mb IIJIOCKHX HOHHhiX JIOByiiieK Ha ITOBepXHOCTI! KOHTer"I-

Hepa; 

TpH UHJIHHJlpii'18CKHX 30H!la J1aHrMropa; 

Tpn aHaJin3aTopa l}loToaneKTpoHoB; 

)lBe IIOHHbie JIOBYIIIKH C COTOBOH HBCBJlKOH, 

f1piiB€!l8M KpBTKH€ OIIHCBHHH 3TIIX rrpn6opoB. 

C ¢ e p n q e c K n e no H H bi e noB y III K II. Cc!1epuqecKne 

HOHHbie JIOBYIIIKH rrpe)lHB3H8'18Hbi IU1H II3Mepemii1 KOHUeHTpBUIIri 

ITOJIOi!\:HT8libHbiX HOHOB BJlO.'lb OY'6IITLI CIIYTHIIK3 "KoCMOC-2", 

6 

OnhiThi c aTHMH nosy 

CqlepHbiX OIThiTOB CO 

rrpoBeneHHbiMH HB TJ: 

TpeX9JI8KTp0.1lHhiMH JIOE 

paKeTax. 

¢oTorpa¢nH u 'l:E 

rrpuaeueHhi Ha l}lur.l u 

c¢epH'i8CK3X 9JI9KTp0 

UMBM9Tp0M 20 MM -

ITOJ10)KliT9JlbHhl9 llOHbi, 

KOJIJ18KT0p BOJih<iJpaMOE 

KOJIJ19KTOpOM II STOll 

JIOB 90 B. 3rreKTpii'I 

BHyTpeHHeH C8TKOH IT 

9 MHCCHIO C KOJIJI8KT0p 

Tel}lrroH, TpeTufi arreK 

rrpeUCTBBJIHIOIIIBH co6 

o6oJIO'iKY II3 H8p)!(a: 

KOTopyro rronaeTcH Har 

KOprryca CITYTHHKB ITHJ 

Y CTBHOBKB ci}Jepl 

CITYTHHKB rrpH IIOMOIIIH 

rrorry'iHTh uaHHbie o BJ 

CITYTHIIK 1 HB pe3ynhT8 

'iBCTHU 30H)l0BblMH Ml 

f1orryc¢epuqec 

H qepT8)!( 9TMX JIOBYll 

pH'i8CKOH IIOBYIIIKM KO 

ITIIOCKH8 1 a BH8IIIHHH 

BTOpOH H Tp8Tb8H COl 

6biiiH 6JIM3Kll K 9TOH, 

UHBM8TpBJihHO rrpOTUB< 

u coenuHeHHbie rraparrJ 

CKYIO IIOByiiiKY C Hyrre 

HX ITOKa3aHUSi MOryT ( 

CKUX JIOByiiieK, yJlaJie 

9JI8KTpOilaX· TaKH9 )!(€ 

f1rrOCKH9 UOHf. 

IIOBYIIIKH ITOKa-3aHa Ht 

JIOByiiiKa rrpencTaBJIH8 

KOTOpOrO BHyTp9HHHH 

qeCKOH JIOByiiieK, rrpel 



ITOB, IlOCTaBJieHHbiX Ha 

:jJepbi, o6cneaoaaHHbiX Ha 

3bl COJIHe'!HOH neSITeJib­

cTHBHOCTH); 

CSI K He HCCJie/lOBaHHbiM 

pepbr (ahxrne 1000 KM Han 

cyMepe'!HbiM ycnoBHSIM; 

~paTyphr BrrepBbre rrpHMe­

•ByrneK c BeCbMa y3Koii 

I He TOJibKO HOHHOH 

. Ha Tp8TbeM CIIyTH:HKe), 

UeJib!O H:3MepeHH5I KOH-

HX HOHHbiX JIOByrneK /lJISI 

JCHT8JibHO BeKTOpa ero 

IIOCTaBJieHbl Y)I{e yrro­

)8MHCCHH SJieKTpOHOB 

OJIOrH'l8CKHH xapaKTep 

a 30HJlOBbie H3MepeHHSI 

CTeiieHb B03Jleil:cTBH5I 

YCJIOBHSIX IIOJieTa 

IMep, BJIUSIHHe OC06eH -

I CTeiieHH HX YllaJieHHSI 

9.'!aMH Ha crryTHUKe 

:>mne rrpn6opbr: 

(aae Ha rnTaHrax nnnHo:iJ: 

•YIIIKH Ha IIOBepXHOCTH 

Ha IIOBepXHOCTD KOHTefi-

opa; 

tcanKoi:J, 

rrpn6opoa. 

1 K II. CljlepnqecKIIe 

iMepeHHH KOHUeHTpauHil 

rryTnnKa "KocMoc-2" • 

0IIb!Tbl C STHMH JIOBYIIIKaMH HBJIHIOTCSI IIpOJlOmKeHHeM HOHO­

cqJepHbiX OIIbiTOB CO c«}>epnqeCKHMH HOHHbiMH JIOBYIIIKaMH 1 

rrpOBeneHHbiMH Ha TpeTbeM COBeTCKOM CIIYTHHKe, H 

TpeXaJieKTpOJlHbiMH JIOBYIIIKaMH Ha COBeTCKHX KOCMH'!eCKHX 

paKeTax. 

¢oTorpa«}>HSI H qepTe~ c«}>epH'!eCKOH HOHHOH JIOBYIIIKH 

rrpHBeneHbi Ha qmr,} II 2, J1oayrnKa COCTOHT li3 Tpex 

ccpepH'leCKaX 3JieKTp0JlOB. DepBbiH - CIIJIOIIIHOH 3JieKTpOil 

lliWMeTpOM 20 MM - SIBJISieTC.Il KOJIJieKTOpOM, C06Up8IOillHM 

IIOJIQ)IOITeJibHbie HOHbi, BTOpOH aJieKTpOJl - OKpy~aiOIIIaH 

KOJIJieKTOp BOJib«}>paMOBag CeTKa Jlli8MeTpOM 26 MM; Me)!<·Jly 

KOHJieKTOpOM li 8TOH CeTKOH C03ll88TCH pa3HOCTb IIOTeHUI18-

J10B 90 B, 3JieKTpU'leCKOe IIOJie M8)!{1ly KOJIJ18KTOpOM H 

BHyTpeHHeH C8TKOH IIOil8BJI5IeT tPOT08MHCCUIO II BTOpH'llfYIO 

8MI1CCHIO c KOJIJieKTOpa. B Ka'!ecTBe H30JI5ITOpa Be3ne rrpnMeHeH 

TecpnoH. TpeTHH aneKTPOil - BHernH5!5I ccpepH'!ecKaSI ceTKa, 

rrpeUCTaBJI5IIOIIIa5I co60H TOHKOCTeHHYIO rrep¢opupOBaHHYIO 

o6oJIO'lKY U3 H8p)!<aBeiOmefi CT8JII1 UHaMeTpOM 60 MM, Ha 

KOTOpyiO IIOJla8TC5I Haiip5!)!(8HH8 1 H3M8H5I!OIII88C5I OTHOCHT8JibHO 

KOprryca crryTHHKa IIHJI006pa3HO OT -10 llO +15 B, 

Y CTaHOBKa c«}>epH'leCKHX JIOBYIII8K H8Jl IIOBepXHOCTb!O 

CIIyTHHKa IIpH IIOMOIIIH IIITaHr pa3Jili'lHOll ll.lHHbi II03BOJI5IeT 

IIOJIY'lHTb UaHHbie 0 BJIH5IHHH 06'be!'v1HOrO 3ap9:Ll8, OKpy~aiOIIlero 

CIIYTHHK 1 Ha pe3yJihTaTbi H3MepeHHll KOHli eHTp8UHH 3ap5I)!{eHHbiX 

qaCTHU 30HilOBbiMH M8TOJlaMH, 

Donyc<iJepu'!eCKHe HOHHbie JIOBYIIIKH. 4Jo-r.orpacpH5I 

H qepTe)!< 8THX JIOByrneK rrpHB8Jl8Hbl Ha cpHr.l H 3, Y IIOJiyccpe -

pH'l8CKOH JIOBYIIIKH KOJIJieKTOp H aHTHcpaT03JI8KTpOHHaSI C8TKa 

IIJIOCKHe, a BH8ll!HSISI CeTKa - IIOJiyccpepuqecKaSI, J10BYIIIKH Ha 

BTOpOH H TpeTbeH COBeTCKHX JiyHHbiX paKeTaX KOHCTpyKTHBHO 

6hiJIH 6JIH3KH K 3TOH, .Qae T8KHe JIOBYIIIKH, ycTaHOBJieHHhle B 

JlHaMeTpaJibHO IIpOTHBOIIOJIO)!{HbiX TO'!KaX IIOBepXHOCTH CIIyTHHKa 

n coenuHeHHbie rrapanrreJibHO, o,6pa3yiOT KaK 6hi OllHY c«}>epiPie -

CKYIO JIOBYIIIKY C HyJieBbiM ynanemieM OT IIOBepXHOCTH crryTHHKa; 

HX IIOKa3aHHSI MOryT COIIOCTaBJISITbC5I C IIOKa3aHHSIMH c<iJepH'le­

CKHX noaymeK, yaaneHHhiX OT rroaepXHOCTH. HarrpSI)!<eHHSI Ha 

SJieKTPOilaX' TaKHe ~e, KaK H Y c«}>epii'leCKHX JIOByiiieK. 

D II 0 C K He H 0 H H bl e JI 0 By III K H. <l>OTOrpa<PHSI IIJIOCKOH 

JIOBYIIIKH IIOKa3aHa Ha $nr,l, a qepTe)!{ - Ha «}>nr.4. DJIOCKaSI 

JIOByrnKa rrpe/lCTaBJISI8T C060H TpeXSJieKTpOJlHOe ycTpOllCTBO, y 

KOTOpOrO BHyTpeHHSISI C8TKa, K8K y c<PepH'l8CKOH H IIOJiyc<PepH­

qeCKO-H JIOByiiieK, rrpellH83Ha'!eHa JlJISI IIOJlaBJieHHSI <PoTOSMHCCHH 
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a) 0} 

B) 2) 

cf>ar.l. HOHHLie R08YWitlf, II~HMeHliBWHeCB 8 OIILIT8X 
aa CIIyTl!Hxe .KocMoc-2: a - ccjlepH'Iecxu; 

o - nonyc~epB:'Iecxa•; 8 - nnocxa•1 
1" - COTOB4ll 

8 

4 

cf>Hr.2. l.lc 
1- aHem 

8 ° 

:aneKTpOHOB C IIOB 

coen>meHa c KOprr; 

obmo ycTaHOBJieHO B 

onHospeMeHHbie 3Hl 

JIOByiiieK, M02KHO Oil 

opHeHT8UHID CIIYTHH 

HOH CKOpOCTH. .JlnSI 

HOHOB npH IIOMOIIII 

COOTHOIUeHHeM, KOT 

JIOByiiieK, ycTaHOBJIC 

30HJlbi naHI' 
H3I'OTOBJieHhl H3 

HOH 200 MM H JlHS: 

H3MepeHH5I 9JieKTpC 

pacnpeneneHHSI ane 



fi) 

2) 

llHaCll B Ollh!TSX 

epH'lecxu; 

:nocxa•& 

¢60 

1 

4 

4JKr.2. t{epTelK c!IJepH'IeCKOil: HOHHOA liOBYIIIKH: 

1 - BHeliiHliR CeTKa; 2 - Bl'lyTpeHHU CeTxa; 

3 - KOMaKTop; 4 - H301151TOp 

2 

a 

911eKTpOHOB C IIOBepXHOCTl!I KOJIJieKTOpa, a HapyMH8H CeTK8 

coeAHHeHa c KoprrycoM crryTHHKa. Ha crryTHHKe "KocMoc-2"' 

6hlno ycTaHoBneHo BoceMh TaKHX rrnocKHX rroByiiieK. AHaJIH3HpyH 

OAHOBpeMeHHbie 3H8tieHllH KOJIJieKTOpHbiX TOKOB BCeX BOChMH 

JIOByiiieK, MOMHO orrpeAeJIHTb C ll3BeCTHOH CTeiieHbiD TOIIHOCTH 

OpHeHTBUHID CIIYTHHK8 OTHOCKTeJibHO BeKTOpa ero IIOCTyrraTeJib­

HOH CKOpOCTH. nrrs orrpeAeJieHllH KOHUeHTp8UHH IIOJIOJKHTeJihHblX 

HOHOB ITpH ITOMOIIIH IIJIOCKHX JIOByiiieK MOMHO IIOJlb30B8ThCH 

cooTHOIIIeHKeM, KOTopoe rrpnMeHIDill Eopno, Y:Hrrrrn 11 np. n.rrs 

JIOByiiieK, ycTaHOBJieHHbiX HB CIIyTHKKe "3 KCITJIOpep-8 
8 

[ 4 ]. 
3 0 H Jl hi n 3 H r M ro p a. TpH UllJIHHJlPHIIeCKHX 30H)la 6hiJIH 

ll3rOTOBJieHhi l!I3 nocepe6peHHOH naTyHHOH Tpy6KH )lJIH-

HOH 200 MM H JliiaMeTpOM 10 MM II npe.UH83HatieHhi )lJISI 

H3MepeHHH 9J1eKTpOHHOH TeMrrepaTyphi, 9HepreTHIIeCKOrO 

pacrrpeneneHIIH sneKTpOHOB H 9J1eKTpOHHOH KOHUeHTpBUHH. 
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cf>ur,3, t.fepTe>K nonycljJepU'IeCKOli UOHHOfi noByiiiKK: 

l - BHelllHH~ Ce~K8£ 2 - BffYTpeHHHH CeTK8e 

3 - KOnneKTop; 4 .- H30flHTOp 

AHa n II 3 aTop hi cp o To an e K T p o HoB. BHeiiiHe 

2 

8H8J1H-

3aTOpbl cPoT03JIBKTpOHOB He OTJIHqaJIJiiCb OT OITMCBHHOH BhiiiiG 

nonyclj:lepuqeciWH JIOBYIIIKM ( C M.ciJur, 1), TIJIOCKHH KOJineKTOp , 

SIBJI5IIOIUI1HCSI B JlBHHOM CJiyqae cPOT03MIITTepOM, CJl8J18H 

ll3 nnaTHHhl * , JlJISI KOTOpOfi cPoT03JIGKTplilqecKirH BhiXOJl B 

.1 

3 

<t> 54 
I / 
I 

~!S ' 'N 

/' I 
cliur.4. t.fepTe>K IInOCKOfi HOHHOfi 

nosymKH: 

- BHeiiiHHH CeTK8j 2 - BHyTpeHHHH 

CeTKa; 3 - KOnneKTop; 4 - H30nHTOp-

10 

"~ 

JlaneKOM ym"TpaquiOJlE 

BHyTpeHHSISI CBTK8 1 HB 

HaiipiDK8HHB 1 6hiJEi Bhl 

B na6opaTopHhiX 

BHBIIIHBH CBTKH rrpaKTI 

MB)!(Jly 3MHTTepOM Iii 

CSI pa3HOCTb10 IIOTBHUl 

BHyTpeHHSISI CBTKB yeT 

ceTKM rronyccpeplilqecKo 

JlBOllHOH CBTKM C ruar< 

MB)l(Jly rrnOGKOCTSIMH E 

11oHHhie noayr 

HHM BliiJlOM H3 0;-IHChlE 

"co'roaag" noayiiiKa, c 
qmr.l. 0Ha oTnJilqaeTc 

UHBll BHGIIIHero BneKT 

rpyrr:-1-'l IIpliiMhlKBIOIUMX 

BblriOnHGHHhiX Ji13 HliiKE 

IliiOCKOll noByiiiKM, MB 

U!l.fBGT MBCTO IIplil COB 

HOpMa.rrbiO K ee Kanne 

II03BOilSIGT IIOJiyqHTb f 

BhlCOKYIO qyBCTBHTBJib 

BBKTOpa CKOpOCTI! II C 

3neKTpOHHblH 6.!1( 

:HITBJISI IIOCTOSIHHOrO 

Ul\·1BJ1H UByXIIIKBJibHblB 

rmnoo6p '13Horo Han pH 
HH5l OT -10 UO +15 B 

0,75 u 2,0 ceK. 

Ha ¢ur.5 npuaou 

3noKa, o6ecrrequaaarn 

l!3:\1BHBI!H5l fl0Te!HUia,;-

8~BMBHTOB, ycnneHHB 

!IX B HaiiplliK8lUI5l 0 llO 

CI!CTBl\f.'Jl TI 38II0\1liHa 



.""' 3 

HOHHOii liOBYlliKK: 

rpeHHHSI Ce'!'Ka; 

lliSITOp 

o H o a. BHe!IIHe 

1 

2 

aHaJIH-

1IICb OT OITHC8HHOH Bhi!IIe 

) • DJIOCKIIH KOJIJieKTOp , 

lT08MIITTepoM, cnenaH 

lJieKTpii'I8CKllH BhiXOJl B 

HOHHOii 

IHyTpeHHSUI 

- H30liSITOp 

2. 

>B ll8HHOI:Q SKCIIBPHMBH­
IMHTTep Ohin BhiiTOJIHeH 

/l.8J18KOM ym,Tpa!lJHOJieTe npaKTH'l:eCKH HeH3M8HeH. DJIOCKa5l 

BHyTpBHH515l CeTKa, Ha KOTopyiO TIOJlaBaJIOCb aHa.'lii3HpyroiUee 

HaiipiDK8HHB 1 6hiJ13 BhiiiOJIHBHa H3 BOJibcl:JpaMa. 

B .ria6opaTOpHhiX ycnoBH5IX 6biJIO rrpoaepeHo, 'ITO none 

BHe!IIHBH CBTKH npaKTH'l:eCKH He OKa3hiBaeT BJIU5IHH5l Ha none 

Me:ll<llY 3MHTTepOM H BHyTpeHHefi CeTKOri, KOTOpOe onpene.rrHeT-

CH pa3HOCTbiO TIOTeHUHaJIOB MB:li<;J.y IIOCJieJlHHMH. ilJI5I 8TOrO 

BHyTpBHH5l5l CeTKa ycTpOHCTBa B OTJIII'l:H8 OT BHyTpBHHeil 

CeTKH IIOJiyc¢epH'l:BCKOH JIOBYIUKH 6hiJia Cll8JI8Ha B BH;J.e 

JlBOHHOH CBTKH C ll.IarOM KB)KJlOH CBTKH 0,5 MM H paCCTOSIHHBl\1 

Me:l!<llY nno:~KOCT5IMH BHTKOB 8THX CBTOK 1 1\!M. 

I1 o H H hie no a y Ill K H c coT o a o ti Hac all K o ii. nocnen-

HHM BHJlOM H3 O:IHChiB8eMhiX 3/leCb .'10BYII19K SIBJI>IeTCSl 

"co'roaag" .rroBy!IIKa, IPoTorpa¢HSI KOTOpoii npnae)leaa Ha 

qm:r.l. 0Ha OTJIH'l:aeTCSl OT TIJIOCKOH JIOBY!IIKH TOJISKO KOHCTpyK­

U:VIeH BHe!IIHero 8JIBKTpOJla, B Ka'l:eCTBB KOTOporo c.rryx<I1T 

rpyn;-ra IIpHMhiK8IOIUHX llpyr K llpyry !IIeCTI!rpaiiHbiX Tpy6oqeK , 

BhiriOJIHeHHhiX ua HHKeneao.tl IPonhrH. KaK H 'lJis.I npocToif 

IIJIOCKOH JIOBy!IIKH, MaKCI1M3TibHhii1 TOK B COTOBOl! aoayulKe 

HMeeT MBCTO npH COBIIaUeHHH BBKTOpa CKOpOCTH Cl1YTHHK8 C 

HOpM8.'1biO K ee KOJIJIBKTOpy • 0JlH8KO Bhi6paHH85l KOl!CTpyKUHSI 

ll03BOaSIBT ITOJIY'l:HTb !I pH MHHHM8JibHh!X ra6ap!IT8X JI<) BY!IIKII 

BhlCOKYIO 'l:YBCTBHTBJibHOCTb K Opi1BHT8Ullii ee OTHOCHTOJlbHO 

BBKTOpa CKOpOCTU ll OIIpBJlBJIHTb TeMIIepaTypy HOHOB. 

3JIBKTpOHHh!H 6tiOK COSTO>IJI H3 JlB3!lUaTHK8H8JlbHOrO yen-

JIHTeJI>I ITOCTOSIHHOrO TOKa, Dpll'l:BM Tpll KDHana ycnneHHSI 

HMeJIH JlBYX!IIK8JlbHh!e Bb!XOJlbi, H D.BYX reHepl1TOpOB 

!IliJI006pa3HOrO HanpSDKeHUSI 1 Bb!U8IOIUIIX rreperv!Bl!llb!B HarrpmKe-

HliSl OT -10 UO +15 B C JlJIHTBJ1bHOCTSIMH pa6oqero X0Jl8 

0,75 H 2,0 ceK. 

Ha ¢nr.5 rrpnBOJliiTCSI cKeJieTHas.I cxe~w 3JI8KTponnoro 

5nor;:a, o6ecrreqnBasmero ao spe~ISI orrbiTOB Heo6xo.'HIMbre 

I!3MGHeHIUl fiOTBHlllll1.i10B Ha 3rteKTp0.1£1.X qyBCTBIIT8:IbllblX 

3.'1BMBHTOB, YCIIJIBHHe H3M8pSiel\!b!X TOK03 II rrpeo5~a30BCli!ll8 

HX B H8IlplliKeiHI5l 1 IlOCTYIIl1BUll!e Ha BXO:l Te:J:eMeTpH'l:CCKOtl 

CllCTe~1.'>! rl 3tlll0\1IIH8IOlllGrO ycTpOiicTBa. 
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~C2 

YCf 

yq, 3 

Ytl3 

Yf1 2 

Y(J 1 

YH9 

YIA 8 

t:l 
~ ~ 

t: Q! 1.(:) ~ 

0 0 
Q. t'J' 
QJ II t:l ~ 
QJ l:l' 

N 

':liAS 

YIA 3 

Yl-42 

YUf 

':IIA.O. 2 

YU/1, 1 

ci>Hr.5. CxeneTHas cxeMa anexTpoHHoro 5noxa: 

B1-B17 - BbmpSIMHTenu B nenHX BXOllOB ycanuTem1; Kfll-Kfl3 
lt8TOllHble ITOBTOpRT91IH B !leiTSIX 30Jlll0B RaHrMIOpa; a - Bb!XOll 
reHepaTopa nns nona~H rrRnoo6paaHoro Kanp~eHRS Ha BHemHHe 
ceTKH c~epH~ecxux H nonyc$epuqecKHX HOJIJlbiX nosymex; 

6 II ll - BbiXOAbl r.eHepSTOpOB Ha TeneMeTpH~ecKylO CRCTeMy; 
B - Bblxon, yrrpasmuomHfi ~<nl-KD3; r - BbJXO.il nns rrona~H 
HBITp~eHHSI Ha BHyTpeHHHe CeTKH 8Jl81IH38TOpOB $QT09119KTpOHOB 
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Vlccnenos• 

HOI 

1. PacnpenerreHH 

HOHOB I 

noK81lbHi1'ii KOHUeH1 

K qacrry serrH'lHH, pe3y. 

rracb snorrb scefi op6H~ 

6bl110 BOCeMb II1IOCKUX 

K8>Kil8SI U3 HUX OhlJH 

OKT8HT0Bs Ha KOTOpbli 

Yrrrhi Me:>KilY HOpMam 

coceni:UI< rrosymeK coc 

U:Me.TUI IIOTeH::IH811 KOpn 

Ha ¢:ar.6 np:asen 

IT0110>KHTe1lbHhiX HOHOB 

OOOpOTOB CIIYTHHKa Bl 

rpaQJHKaX BeJIH'lHHhl r 

rmocK:ax rroByrueK. M 
H3~1epeHHH KonneKTOI 

STaTbe [6] . H OCH 

pa6oTax [7 :a 2]. 3a!<. 

penerreHHbie IIpH IIOMC 

OTHH'laiOTCSI OT 3Ha'l:l 

IIJIOCKHX JlOBymeK, X 

OKa3811CSI OllHHaKOBhl~ 

TipH paCCMOTpeHE 

B BHilY 1 'ITO XOTSI OHI 

HaT ( M~ , h ) t HO, 

.TIOKa1lbHhlX KOHUeHTpE 

SI B1ISIIOTCSI TO'l:HblMH ( 

Tpau:a:a 3apSI>KeHHhiX 

IIpH'lHHaM: 

a) ropH30HTa:tbf 

6onbme sepnrKanbHO 

OTpmKBlO'I', IIOMHMO B 

H80JlHOpO)lHOCTH H ill 

o) fiOMHMO BbiCI 

:rtenpepbiBHO M8HSI€TC 



~ ~ 
f.,::; 

t-- ~ 

~ lQ 
t:J t:::)~ .,.___.. ('IJ 

Cl.. II (IJ 
~ ~\'oil t--o'IQ Q) 

(\J 

~ .\c: e: ~ t--1.(::) 
t:J «;:) 

C),_c:-.f 
~ II I--~ 
(U ll" 

ru 

I 
Q.!::l 
()~ e:!!;:) 
I:::! I!") 
""! 1::] ,., 
::::,1::).~ 

~~ ~ 1(5 .q: 

~§-
C,_J:::s 

+b~.\ I 
....... 

Jro 5noxa: 

runemr; Kn l-Kn3 
MIOpa; a - Bb!XOA 
OKenHS Ha BHeillHHe 

>IU!hJX l!OBymex; 
'PH'tecxyro C,J!CTeMy; 
hJXOA AliK fiOAQ'IK 

JOB ~ToanexTpOHOB 

HccnenoBaHHSI HOHHOH KOMIIOHeHTbi 

HOHoc!JJepHOH IIJI83Mbl 

1. PacrrpeneneHHe KOHUeHTpam'IH rronmKnTeJibHhiX 

:t'IOHOB BUOJib Op6HTbi CITYTHHK8 

JlOK8JibHIHI KOHUeHTp8UHSI ITOJIO:tKUT9JibHhiX HOHOB OTHOCI'IJI8Cb 

K 'IHCJIY B9JIH'IHH, pe3yJibTI1 rhi H3MepeHHH KOTOphiX 38IIOMHHa -

:IHCb snonb scei!: op6nThi crryTHHKa. Ha rrosepxHoCTH crryrHnKa 

5binO BOC9Mb IIJIOCKHX Tp9X9JI9KTpOUHhiX HOHHhiX JIOBYIII•~K; 

K8)KU8SI H3 HllX 6hiJia paCITOJIO)K9Ha B OAHOM H3 BOCbMH 

OKT8HTOB1 Ha KO'l'Ophle MOiKHO pa3U9JIHTb 11pOCTp8HCTBO, 

Yrnhr M9)KITY HOpMaJISIMH K BHen:grnM ceTKaM nro6hrx nsyx 

COC9UHH< JIOByiiieK COCT8B;l.HJIH ~90 ,BHel!IHHe C9TKH liOByrueK 

UM9JIH IIOT9H;:J:H8JI KOprryca. 

Ha !~Jur.B rrpnseneahr rpa!IJHKH I13MeHeHHH KoHuewrpauHn 

ITOJIO)KHT9JlbHblX HOHOB n~ B.UOJib op6HTbi BO BpeMSJ: rreC.HTH 

OOOpOTOB CIIYTHHKa BOKpyr 3eMJIH. f1pHB9IT9HHbi8 H8. 9THX 

rpa!JJHKax B9JIH'IHHhl ni. ITO.Jl)''I9Hhi ITO Jl8H~'IhlM CHCT8Mhi 

rrnocKHX nosyrueK. MeTO!l o5pa6oTKH rrepBH'IHhrx naHHhrx 

H3MepeHHH KOJIJI9KTOpHbiX TOKOB ITJIOCKHX JIOBYlli9K Oll.HCBH B 

CT8Tb9 [6] . H OCHOBaH H8 C006pa:tKeHHSIX, H3JI0}KeHHhiX B 

pa60T8X [7 H 2]. 3a>.vieTHM, 'ITO XOTSI BemP-IHHhi rt~, OII-

peneneHHble rrpH ITOMOIUH c!JJepH'I9CKHX JIOBYlli~!K 1 H9CKOJibKO 

OT;1H"'l8IOTCSI OT 3H8'I9HHH n~ , HaiirreHHbiX IIpH ITOMOIUH 

ITJIOCKHX JIOByrneK, xapaKTep HX H3M9H9HHH Bll.OJib OpOHTbl 

OK838JICSI 0JlHH8KOBbiMo 

TipH p8CCMOTp9HHH rpa!JJHKOB 4Jur,6 H906XOUHMO HM9Tb 

B BHAY1 'ITO XOTSI OHH H306pmKeHbl B CHCT9M8 KOOpiTH -

HaT ( n~ , h ) , HO, KaK H mo5ble npyrue H3MepeHH.H 

JIOK8JibHbiX KOHU9HTp8UHH, IlpOB9IT9HHble Ha CIIYTHHK9 1 He 

SI BJISIIOTCSI TO'IHhiMH OT06pS.}K9HHSIMH BhiCOTHOrO XOJ:\8 XOHueH -

Tp8UHH 38p.H:tK9HHblX 'IBCTHU B HOHOC!~Jepe ITO CJieUyiOIUHM 

IIpH'IHH8M! 

a) ropH30HT8JibH8SI CKOpOCTb CIIYTHHKa cyruecTBeHHO 

60Jibl!I9 B9pTHK8JibHOH 1 IIOSTOMJ ITOU06Hbi9 rpa¢HKH H9H36efKHO 

OTpmKBIOT, IIOMHMO BblCOTHOrO XOA8 nL 1 f'OIJM30H1'8JibHb!e 

HeonHoponaocTH H l!IHpOTHhre anoMamnr nL 
6) HOMHMO BbiCOTbi Ha;:J. 3eMJ19H H li!Hp0Tbl 1 BJJ.O.'lb 0pOHTbl 

HerrpepbiBHO MeHHeTC.H eme H MeCTHoe speMI'l. TeM He 
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M9Hee B9ChMB HHTepeCHO CpBBHHTh 3TH rpa¢HKH C 

BHBJIOI'H'l:Hb!MH rpa¢HKBMH, llOJiyr-IeHHLIMH B nepHO.ll MBKCHMy...,. 

MB COJIHe'l:HOH .QeSITeJihHOCTH B 1958 r. 

Ha «Pnr.7 npnaeneHa cao.uHaSI KpnaaSI BLICOTHoro pacnpene ~ 
JieHUSI KOHUeHTpBUHH 38piDK9HHbiX 'l:BCTHU B HOHOC¢epe HB 

Bh!COTBX .UO 1000 KM, UOCTpOeHHBSI flO .UBHHLIM H3MepeHHH, 

npoBe.UeHHbiX B 1958 I', npH UOMOIUH .UUCnepCHOHHOI'O 

HHTep¢epoMeTpa na reo¢H3H'l:eCKHX paKeTax AH CCCP n HOHHLIX 

noayrneK na TpeTheM coaeTCKOM cnyTHHKe 3eMJIH, OcooennocThiO 

STOI'O pacnpe.ueneHHSI SIBJISieTCSI BeChMB MetiJieHHbiH cna.U KOH­

U8HTp8UHH 38pSIX<eHHbiX 'l:BCTHU npH pOCTe BblCOTLI HB.ll I'JIBB -

HLIM MBKCHMYMOM HOHH38UHH B HOHoc¢epe, KaK MO)!{HO BH.UeTh 

h,tO'I 

fi1IJ(J r--· 
1-· 

700 

500 >---

8IJIJ 

zoo 

100 
10 • 

1. .Y/958 

~0. 
r)I.XISSB 

I ~· ~""' ~ zrv/~19~8 ~ ... ~, 

~- }.. 

•• ~t.III958 
I "I 

z a s 1 tos z 3 s 1 to' z 3 5 7 101 

n,tn;.}, t:H·3 

cjJur,7 o npHMepHOe pacrrpe.QeneHHe IIO BblCOTe 

KOHI19HTp811JIH 38p£:l!l.eHHbiX '18CTHil B nep:UOllo 

6JIH3KHi1 K M8.KCHMYMY COnHe'IHOA 8KTHBHOCTH. 

HIDKHSUI '18CT!b rpacpHK8 IIOCTpoeHa IIO .QSHHbiM 

OllHOrO H3 BepTHK8JlbHblX IIYCKOB reo$H3H'IACKHX 

paKeT (21.2,1958 r.), BepXHSill "18CTb (OT 500 KM 

H Bblllle) - IIO ll8.HHbiM H3M9peHHA H8 '!:8CTii 

op6HTbl 3-ro COB9TCKOro CIIYTliHKS (19,5,1958r. ), 

B6n:ua:u xpu:soll: HaHeceRbl aexoTopbie TO'!II:H, 

nony'leHRble Ha yxaaaHHbiX BbiCOT8X B 1958 r. 

8 p83JIH'IH09 8p9M2 H8 npyrBX reo~H3H'I9CKBX 
paxeTax unu npu apyr:ux o6opoTax 3-ro cnyTBHxa; 

9TH TO'IKH 8 H3B9CTROA CTeneHH X8p8KTepH3YIDT 

H3M9H'IB80CTb HOHOCijlepbl 

H3 4Jnr.6, yMeHhiUeHHe n~ C pOCTOM BbiCOTbl 

Ha;-:< I'JIBBHhiM MBKCHMYMOM IfOHH38UHH npH BCeX o6opOT8X 

"KoCMOCa-2" BOKpyr 3erviJIH HOCHT OJ'Ul:H H TOT :ll{e xapaKT8p -

OHO nponcxonnT oHa'lnTeJihHO OhiCTpee , qeM no 

nanHLIM 1958 r. (¢nr.f:l. Ha ueocaeu{eHnoii qacTM opoiiTbi 

·~::c.;ICXO.'UIT ilOBOJihHO pe3K< 

: ·.:.tjlnr.6) Ha Bb!COTBX "' 

: :: ·": i!T Ll H80JIIO.ll88TCH CTOj 

Ha HecKOJibKO 60JihlllM 

~~COTHOrO XO.ll8 KOHU8HTp8 

38BIICMT OT cpellH9ll 

': =:;:o npennOJIO)!{IITh, 'ITO c 
'.~·yrn3Hbi rpaqmKOB <lJMr.6 

: :- :-rpeo6nanaHHSI Tm:<eJILI: 

~;eo6~anaHHIO 6onee nerKI 

H eo6xonnMO IIMeTh E 

:a~c-cneKTpOMBTpH'leCKHM 

::: :'occpepe (BDJIOTh .UO Bbi 

:-" CO.ilHB'lHOH 8KTHBHOCT1 

:: E:8TCKOM cnyTHMKe [3], 

::::s.:-ra30HOM MBCCOBLIX q 

:':::,;,; He+ M H+ perMcTpH 

: ::e.-;aH BbiBOll, 'ITO HOI 

'"'-' 1000 KM COCTOHT, B OC 

=:-;:~.1 B03HHKaeT aonpoc: 

...; e... u H+ ) a 3Ha<niTenhHl 

' ;:; TO apeMSI? XoTSI CE 

~yT ~8Th OTBeTa HB 3TOT 

;: -=3Y~hT8T8M:If H3MepeHIIl 

: :::epl!qeCKIIX HOHHLIX JIO 

-:;:;:BOllHT K BbiBO.Uy, q 

::e~cTBMTBJihHO npeoonaaa 

~y~T npoae.ueHHLie a 

'33.cnnopep-8" [9]. 
Konh CKOpO 3TO 1 

.'.apaKTepa aapuamrii ni. 
:::se.iln'leHHH BbiCOTbi HBl 

- 1958 . no 1962 ,r., M 

:-::IHe'lHOH aKTHBHOCTM, n 

_:eane COJIHe'!HOH BKTHB.l: 

,:e;t aTI ... mc¢epbi H onyct 

: .-:enoaaTeJihHO, n yMeH' 

::S;racTSIMH npeo6naaaHH 

:-:pe.::IUOJlO)!{eHHe DOUTB9p:ll( 

s cnenyroiUeM pa3nene. 



Th rpa<!JHKH 8TH c 
HHhiMH B nepHO.ll MBKCHMy-

r. 
!BaSI BhiCOTHoro pacnpene -

aCTHU B HOHOC<jlepe Ha 

no naHHhiM H3MepeHHil: , 

110MOIUH .llHCnepCHOHHOrO 

tKeTax AH CCCP H IIOHHhiX 

mxe 3eMJIII, Oco6eHHOCThlO 

Ma M9.llJI9HHbiH en an KOH­

~cTe BhiCOThl Han rnas -

)C<jlepe. Kax MOMHO BIIneTh 

r 101 z 3 5 7 107 

n.tn;.}, m·J 

re no BbiCOTe 

111 B nepxon, 
B SXTHBHOCTH. 

IS 110 llSHHbiM 

reocfJH3HIJACXHX 
£SCTia (OT 500 KM 

rA HS "iSCTD: 

Ka (19.5,1958r. ). 
'Pbie T0'!1Ul1 
rax :s 1958 r. 
reoljiH3H'IeCKHX 
IX 3-ro CIIYTBBKa; 
xapax:TepH3YIOT 

n~ C pOCTOM BbiCOTbi 

lHH npH acex o6opoTax 

IH H TOT .lKe XapaKTep -

6biCTpee , 'ieM no 

B9IH9HHOM 'i8CTH op6HTbi 

:1poncxonnT noaoJihHO pe3Koe H3MeHeHne KPYTH3Hhi KpHBhiX 

(cM.GJHr.6) Ha BblCOTaX ,.,_,600 KM; Ha OCB91H9HHblX 'iaCTSIX 

op61ITbl Ha6JIIOUaeTCH CTOJih )lCe pe3KOe U3MeHeHHe KpyTH3Hhl, 

HO ua HeCKOJihKO 60JihJIUIX BhiCOTax. Tax KaK xpyTH3Ha 

BbiCOTHOrO XOUa KOHUeHTpaUHH 3apiDK9HHhiX 'iaCTHU CyllleCTBeH­

HO 38BHCHT OT cpeUHeH MaCChi HOHOB [8], TO ecTeCTBeHHO 

6bmo npennoJIOIKHTh, 'iTO o6nacTHM aechMa pe3KHX H3MeHeHH:li: 

Kpyrl'H3Hbl rpatjmKOB GJHr,6 COOTBeTCTBYlOT 06JiaCTH IIepexona 

OT npeo6JiaUaHHH THnceJihiX HOHOB Ha MeHhiiiHX BbiCOTaX K 

rrpe06JiaUaHHIO 6onee JierKHX HOHOB Ha 60JlhlliHX BbiCOTaX. 

Heo6xouHMO HMeTb s BHny cnenyiDmee. EnHHCTBeHHhiMH 

:.!aCC-CIIeKTpOM9TpH'ieCKHMI1 H3MepeHHHMH BO BHeiiiHeH 

IIOimccpepe (BUJ10Tb no BhiCOT "'1000 KM) B nepUOU MaKCMMy-

\fa COJ1Hequofi aKTHBHOCTH 6hiJUI H3MepeHHSI Ha TpeTbeM 

COBeTCKOM cnyTHHKe [3], B KOTOph!X MCIIOJib30BaJICH npu6op C 

.J,Mana30HOM MaCCOBb!X 'iHC9J1 HOHOB OT 6 UO 48, TO 9CTb 
+ + 

l!OHhl He H H perucTpupoBaTbCSI He MOrJIH. noaTOMY 6hiJI 

cnenaH Bh!BOn, qTO HOHOC4>epa Ha BhiCOTa~ OT "'300 no 

"'1 000 KM COCTOHT 1 B OCHOBHOM 1 H3 UOHOB 0 , B CBSI3H C 

3THM B03HHKaeT BOIIpOC: He CyllleCTBOBaJIH JIM nerKHe HOHbl 
+ +} ( He H H B 3HaquTeJ1bHhiX KOJJH'ieCTBax Ha BbiCOTax 600 Kl\-t 

II B TO BpeMSI? XOTSI CaMU pe3yJ1hTaTbl OllhiTa [3] He MO­

ryT naTb OTBeTa Ha 3TOT BOllpOC, COB:\19CTHhiH aHaJIH3 HX C 

pe3yJibTaTaMH" H3MepeHHH, BhiUO.IIHeHHhlX UpH UOMOIUH 

c!flepuqeCKifX lWHHhlX JlOByllleK Ha TOM /K9 cnyTHHKe [2], _ 

IIpHBOnHT K BbiBony, 'iTO Torna + Ha BhiCOTaX 

.::!9HCTBHTeJibHO npeo6JiananM HOHhl 0 • 0 TOM .lKe 

syiDT nposeneHHhie B 1960 r • onhiThi Ha 

"3xcnnopep-8" [9]. 

no 1000 KM 

csuneTeJJbCT­

cnyTHMKe 

Konb cxopo 3TO Tax, To cymecTBeHHoe H3MeHeHMe 

xapaxTepa sapHauaii nL snonh op6HTbi cnyTHHKa npu 

ysenH'ieHHH BhiCOThi Han 3eMneH:, npoH30IIIenrnee 3a nepHon 

C 1958 UO 1962 ,r., MOMHO CBSI38Th C YM9HbJJieHueM 

conHe'ii-ioH: aKTHBHOCTH 1 npou3ornenlliHM 3a 3TO speMSI. YMeHb­

III9HHe COJIHe'JHOH 8KTHBHOCTH Bhl3biBaeT OXJla/KneHUe s;px -

Hefi 8TMOC<jlepbl H onycKaHHe CJIOSI TIDKeJlbiX HOHOB (0 ) , a 

cnenosaTeJihH0 1 n yMeHbllleHire BbiCOTbi nepexona Me~Kuy 

o6naCTSIMH npeo6nanamoi THX<eJibiX H JierKHX UOHOB. 3TO 

npennonoiKeHue nonTsepx<naeTCSI coo6pa1KeHHSIMH 1 npnseneHHbiMU 

B cnenyiDIUeM pa3uene. 
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2, 06 UOHHOM COCTBBe OOJIBCTH ITe_J?eXOJJ.B 

OT rrpeo6nart-aHHB TSDKem>rx (0 ) 

K rrpeo6na!laHHro nerKHX HoHoB 

KaK y}Ke OTMeqanocb B pa6oTe [6], aHaJIH3 llBHHhiX c<Pe -

pli'ieCKHX HOHHhiX JIOByllleK, ycTaHOBJieHHhiX HB "KOCMOCe-2 "t 

naeT B03MO:IKHOCTb IIpOH3B8CTH OUeHKY MOHHO!'O COCT8Ba HB 

BhiCOTe 520-650 KM. BonbT-ai-.frrepHbie xapaKTepHCTMKM 9TMX 

JIOByrneK II03BOJIRJIH OrrpeJleJIHTb ITO TO'iKe, COOTB9TCTByromefi 

HyneBOMy ITOTeHUHBJiy BH9lllHeH CeTKH OTHOCHTeJibHO HeMTpanb­

HOH rrna3Mhr, rronHyro KoHueHTpauHro HoHoB L n I<= n ~(h) . 
k no KPYTH3He BepXHero J1MH9HHOf'O yqaCTKa xapaKTepHCTHKH 

MO}KHO H8HTH OTH0lll8HH9 rrapunaJibHbiX KOHU9HTp8UHH liiOHOB 

K COOTB9TCTBYIDillHM MBCCOB!JM 'tfHCJiaM: 

I: ~k = F'(h) . 
k k 

Ecnn npenrrononmTb, 'iTO 

noHoc<Pepw rrpncyTcTsyroT llBa 

CH:C.T9Mbi ypaBHeHHH 

B paCCM8TpHB89MOH 06JiaCTiii 

COpTa liiOHOB, TO peiiiCHJiie 

II03BOJI5IeT H8HTH 

KOMIIOHeHTOB n1 H: 

pacrrpe.uenenne 

n2. 

(la) 

(16) 

KOHU9HTp8UHH OOOHX 

Ehrnn paccMoTpeHbi .uae llBYXKOMIIoHeHTHhie MOJlenn Houo-

c¢epbi, rrpe)lCT8BJISIIO!llH9C.5I HGHOOJiee BepoRTHhiMH .QJIR Bbi-

COT 520-650 KM, Perne1-me ypaBHeHHH ( 1 a) H ( 16) B 

rrpelliiOJIO}KeHHH KHCJIOpOilHO-BO.QOpO.QHOH MOU9JIH HOHoc<Pephl 

IIOKa3a.rro, qTO B 3TOM cnyqae cpeUH5ISI M8CCa HOHOB m+ 
nan.aeT 'ipe3Bbf<f8HHO M8!lJI9HHO. 3TO He COOTBeTCTByeT 

pe3KOMY I13MeHeHMI0 H8KliOH8 IlbiCOTHOf'O pacrrpeUeJieHHSI Mi,, 
rrorryqeHHOMy H3 OIIhiTa. 

18 

.Uanee 6brna paceM' 

2 rr~cTpoeHo pacrrpe!lene 

~ 0 • npn 9TOM HCIIOJib3 

:· THOCSIIIIJileCSI K IIOJIYOC 

7 arrpeng t: 
16 a,e,M. Ha BbiC 

7-2 610 KM, J1M9HHO 9T8 

7-2~bHOH rry6JIHK8UHH 

:~HaKo pacrrpeneneHne 

He COOTB9TC1 

::;!¢;4Jy3HOHHOf'O paBHOBeC 

~8T OCHOB8HHH rrpellii 

: 7-:::yTCTByeT, 

.\\O}KHO IIOCTpOHTb T 

:5~aCTH (COCTORIIIeH H3 

: ;;:•::J:UYID BC9M 3KCII9pl 

? T::J,;i OOJIBCTiii Ha "KoCMO 

.~ ~XO~SlTCSI B JlHQJqry3HOHH 

-:-::: 2XKOMITOHeHTHYID MO.QE 

::::-:o;rHSiromee CHCTeMy Y! 
:-::eXKOMIIOHeHTHOH MOlle 

:: :>aT be T .K.Epeyc, rryl 

KaK cJrenyeT H3 

:-::: SXKOMIIOHeHTHOH MO}le; 

~=;~~eTeJibCT~yroT o cym1 

.:2£ HOHOB 0 06JiaCTH, 

Ba1KHO oTMeTHTb, 

· : e:,; .::y pe3y.TibT8T8MH 1 II 

:;, .J.BHHbiMll 8Hf'1I0-8M 

:; a.::v:neHHOf'O BCKope 

;:;::;::~~5! 1962 r. [11]. 

3. l13Mepe 

Onh!T no H3MepemJK 

::- :10Z!b30B8Tb. JlJISl OIIP' 

~TOKB HOHOB 0 ITOilBJl8l 

lSeraeT IIOTOK ROHO 

_· 0. :"TE\eHHO rrpeBbllil8IO!IlE 

--;;a !l.fe?KAY BeKTOpOM ( 

-:- ~:.:.:-IepaTypbi MOHOB. LlJI) 



5nacTH rre_pexoaa 

K€JiblX (0 ) 

'KHX HOHOB 

[ 6 ], aHaJIH3 A8.HHhiX c4Je -

neHHhlX Ha 'KocMoce-2 ", 

!HKy Z.iOHHOl"O COCTaBa Ha 

hie XapaKTepHCTHKH 3THX 

TOt{Ke, COOTB9TCTBYIOIU9H 

H OTHOCHTeJibHO HeHTpaJib­

HOHOB L:nk= n~(_h) . 
k 

rqaCTKB xapaKTepHCTHKH 

oHhiX KOHU9HTp8UHH HOHOB 

!aM: 

) . 

LCCMaTpusaeMo:if oonacTH 

)Ta HOHOB1 TO peweHHe 

'(h); (I a) 

h) ( 16) 

KOHUeHTpaUHH 060HX 

v.fiiOHeHTHhie MOAeJIH HOHO­

ee BepOS:ITHhiMH D.JIH Bhl-

!9HHH {la) H (16} B 

!OH MOA9JIH UOHOc4Jephi 

HHS:I M8CC8 HOHOB m + 
ro He COOTBeTCTByeT 

:oro pacnpeJJ.eJieH!Hl Mt, 1 

nanee 6hlJia paCCMOTpeHa KHCJIOpOD.HO-rennesaS:I MOD.eJib 
+ 

a rr~cTpoeHo pacrrpeueneHue OTHOCHTeJibHhlX KoHueHTpaua:H He 
II 0 , IlpH 3TOM HCITOJib30BaJIHCb 3KCrrepHMeHT8JlbHbie D.aHHhle ~ 

OTHOCHIUHeCS:I K ITOJiyo6opoTy 'KOCMOCa-2"' 1 HaqasweMyCH 

h m 
B 16 49 7 arrpenH 1962 r. CpeD.HHH Macca naMeHHJiacb 

OT 16 a.e,M. HB BbiCOTe 520 KM D.O 4 a,e.M. Ha BhlCO­

Te 610 KM, I1MeHHO aTa Mouenb 6hma oml:CaHa s rrpensapu -

TeJibHOM ITYOJIHKBUHH peayJibTBTOB 3KC~~puMeHT~B [6] , 
OuHaKo pacrrpeueneHae KOHUeHTpauafi 0 H He s aToil: 

:ViOD.9JIH He COOTBeTCTByeT yCJIOmiHM cyiUeCTBOB8HHH 

An¢cpyaaoHHoro pasHosec:;ur B 3TOH o5nacTH. BMecTe c TeM 

HeT OCHOBBHHH rrpenrronaraTb 1 t{TO TBKOe paBHOBeCHe 

OTCyTCTByeT. 

Mo:>KHO nocTpOHTb ·rpexKOl\m~HeHTH~IO MO!j!eJib rrepexonuoii 

o6nacTH (cocTosnueH: aa HOHOB 0 , He. H H ) , yuosneTBO -

pHIOJ;UYIO BCeM 3KCITepHMeHTB1lbHbiM llBHHbiM, IIOJiyqeHHbiM+ B 

3TOH OOJIBCTH Ha .,KOCMOCe-2"; IIpH 9TOM TH~KeJibie HOHbl (Q ) 
HBXOD.HTCH B UHlPlPY3HOHHOM paBHOB9CHII, 4T00bl paCCt{HTaTb 

TpeXKOMITOHeHTHYIO MOD.9iib, H900XOD.HMO Tp9Tbe ypaBH9HH9 , 

.lOITOJIHHIOIUee cacTeMy ypasHeHafi ( 1 a) u ( 16). PacqeT TaKoii: 

TpeXK0!1.1ITOHeHTIIOH MOD.eJIH IIepeXOD.HOH ~OJ18CTH COD.ep:>KHTCH 

B cTaTbe T .K.Bpeyc, rry6nuKyeMOM s J:IBCTostmeM BhmycKe [1 0 J. 
KaK cneuyeT H3 CTBTbH [1 o]. peaynbTBTbl pacqeTa 

TpeXKOMIIOHeHTHOH MOD.9JIH TBK )K9 1 KBK H D.BYXKOMITOH9HTIIOM 1 

CBHD.eTeJibCT~yiOT 0 cyrueCTBOBBHHH HBD. OOJIBCTbiO IIp900Jl_fll8-

HIHI HOHOB 0 o6nacTH, B KOTopoil: rrpeo6naJ;laroT HOHh! He • 
BaR<HO OTMeTHTb, qTo cywecTBye'i' uennoxoe coniacHe 

:-..f9:1KD.Y peay.l1hT8T811.-IH, rronyqeHHhiMH rrpu ITOMOWH "KOCMOCa-2", 

H uaHHhiMH aHrJIO-aMepHKBHCKoro crryTIIHKa "Apuanh-1" 1 

3arryiiteHHoro BCKope rrocne "KocMoca-2" B KOIIue 

anpenH 1962 r. [11]. 

3. Ha:vrepeHHe HOHHol! Tm.mepaTyphi 

Onh!T no H3Mepemno uoHHOH TeMrrepaTyphi HBHJICH rronhiTKOM 

HCIIOJlb30B8Tb • UJISl Orrpene.'l9HIHI Te~mepaTypbl 38BHCHMOCTb 

l10TOK8 HOHOB, nonaD.BIOillero B Y3KYIO Tpy6Ky (Ha KOTOpyro 

na6eraeT ITOTOK IIOIIOB C HarrpaBJ19HHOH CKOpOCTbiO, cy­

!11.8CTB9HHO npeBb!III8IOII!9M ~X TeTIJIOBYIO CKOpOCTb) • OT B0JIHTiiiHh1 

yrna Me)KD.Y B€KTOpOM CKOpOCTH IIOTOKa H OCbiO Tpy6Im H OT 

TB:MnepaTypbi MOHOB • .LJ.nH rrpOB0lleiiHS1 OllbiTB. 6hiJIM llCITOJlb30B8Hhl 
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-
HOHHhl8 JIOBYlliKH COTOBOrO THIIa, KOHCTpyKUHH KOTOpbiX 

OIIHCaHa Bhllli8. J.13M8p8HHH B8J1HCb TOJ1bKO B p8)KHM8 H8IIOCpen­

CTB8HHOll pallHOCBH3H CIIYTHHKa C Ha38MHhiMH H3M8pHT8J1bHbiMH 

nyHKTaMH. TeopHB onhrra, era 6onee nonpo6Hoe onHcaHHe u 

9KCIIepHM8HTaJ1bHhl8 pe3yJ1bT8Thi npHB81l8Hhl B CTaTbe [12] , 
ny6JIHKY8MOM B H8CTOSilli8M BhmycKe. 

BcnencTBHe BpameHHH cnyTHHKa BOKpyr ueHTpa Mace 

perHCTpaUHH KOJ1J18KTOpHOrO llOHHOrO TOKa JlOBYlliKH C llOBOJ1bHO 

y3KOM npocTpaHCTBeHHoli mrarpaMMoli ocymecTBJISIJiacb penKo , 

H nonyqeHHhiH 9KcnepHMeHTanbHhiM MaTepHan HeBeJIHK. TeM 

He M8H8e OH npeUCTaBJ1SI8T 3Ha'IHT8J1bHhlll HHTepec, TaK KaK 

Ha BhiCOT8 ....,260 KM yuaJIOCb OIIp81l8J1HTb T8MII8paTypy HOHOB 
0 0 

T~ = 1300 K : 200 onHospeMeHHO c H3MepeHHeM 9JieKTpoH -

HOM TeMnepaTyphi Te M8TOilOM 30Hil8 n9HrMIOpa (cM.Hll>Ke). 

oKa3aBmeMCSI paBHOM ,.. 3000°K. 3To y6enHT8J1bHO noKa3ano 

OTCYTCTBH8 B UH8BHhl8 '18Chi T8pMH'18CKOrO paBHOB8CHSI B 

HOHOCcpepe. 

J.13M8p8HHSI KOHU8HTpaUHH H T8MnepaTypN 9J18KTpoHOB 

npH IIOMOIUH UHJIHHUpH'18CKHX 30HUOB n9HrMIOpa 

l13M8p8HHSI npH IIOMOillH 30HUOB n9HrMIOpa OTHOCHJIHCb K 

rpynne 9KCII8pHM8HTOB 0 pe3yJibT8Thi KOTOpb!X He perHCTpH -

poaanHcb 3anoMHHaiOIUHM ycTpolicTBOM. B CBH3H c 9THM uaHHhie 

IIpOB81l8HI::!hiX 9KCII8pHM8HTOB OTHOCHTCSI Jllilllib K yqaCTKaM 

op6HThl 1 J18}KaiUHM B HHTepBaJie BhiCOT OT "~212 UO ""600 KM. 

B IIJIOCKOCTH OUHOrO H3 C8'18HHH cnyTHHKa, nepneHUHKYJISipHoro 

ero IIpOilOJ1bHOll OCH 1 B6JIH3H IIOB8pXHOCTH 6hiJ1H ycTaHOBJ18Hhl 

UBa UHJIHHllpH'18CKHX 30HUa UHaMeTpOM 1 CM H UJIHHOM 20 CM. 

0HH 6hrnH ycTaHOBJ18Hhi TaKHM 06pa30M 1 qTO U8HTpaJibHhlft 

yron Me)Kuy TO'IKaMH HX ycTaHOBKH 6hln paseH 90°. TpeTHH 

30Hil TaKHX )!(8 pa3M8pOB 6hrn paCIIOJ10}l<8H Ha paCCTOSIHJ!IIii 10 CM 

OT IIOBepXHOCTH CIIYTHHKa B IIJIOCKOCTH 1 nepneHUHKYJISipHOH 

IIJIOCKOCTH D8flBhiX UByX. 30llllhl 6hiJ1ll pa3M8Ill8Hhl yKa3aHHblM 

o6pa30M UJ1SI Taro, 'IT06hi MO)KHO 6NJIO 38M8TiiiTb BJillSIHJ!Ie 

MarHHTHOrO IIOJISI 3eMJIH Ha Jii3MepeHHSii OUHaKO Tp8THH 30Hil 

ITO H8YCTaHOBJ18HHhiM IIpH'IHHaM BO Bp8MSI IIOJ18Ta He cpyHKUllO­

HiilpOB8Jlo 

Ha Bee 30Hilhi nouaBaJIHCb Hll8HTH'IHhie HanpSI)K8HiiiSI vp 
OTHOCHT8JlbHO KOpnyca CDYTHHKa, M8HSIBlliH8CSI IIO 3aKOHY 

6Hnon51pHhiX nHnoo6pa3HbiX HMnynbcoa. Ha 3eMJIIO nepeuaaanHCb 

O!lHOBpeMeHHo aenH'IHHhi Vp H 30HilOBhiX TOKoB. BpameHue 
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THIIa, KOHCTpyKUHSI KOTOpbiX 

9JIHCh TOJlhKO B pe)KHMe Herrocpen­

:a C H83eMHbiMH H3MepHTeJibHhiMH 

o 6onee rronpo6Hoe orrHcaHHe H 

'8Th! IIpHseneHbi B CT8The [12] , 
>IIIYCKe. 

crryTHHKa BOKpyr ueHTpa Mace 

>HHOro TOKa JIOByiiiKH C nOBOJihHO 

paMMoti: ocyiiieCTBJISinach penKo, 

TihHhiii MaTepHaJI HeBeJIHK. TeM 

18"'HTeJibHhifi HHTepec, T8K KaK 

OIIpeneJIHTh TeMrrepaTypy HOHOB 

1eHHO C H3MepeHHeM 3JleKTpOH -

M 30Hna flaHrMropa ( CM.HHX<e) 
1 ) 

K. 3To y6enHTeJihHo noKaaano 

hi TepMR"'eCKOro paBHOBeCRSI B 

~ TeMrrepaTyphl 3JieKTp0HOB 

9CKHX 30HAOB fl:<mrMropa 

30HnOB fl:olHrMIOpa OTHOCHJIHCb K 

:bT8Thi KOTOphiX He perHCTpH -

1iCTBOM. B CBSI3H c 9THM naHHhie 

OTHOCSITCSI JIHIIIh K Y"'8CTK8M 

BbiCOT OT "'212 no ,._. 600 KM. 

crryTHHKa, rreprreHnHKynspHoro 

>BepXHOCTH 6hiJIII yCT8HOBJieHbi 

MeTpOM I CM H AJIHHoii 20 CM. 

w o6paaoM, <iTo ueHTpanhHhiH 

HOBKH 6hiJI paseH 90°. Tpenril: 

CIIOJIO)KeH Ha paCCTOSIHHH 10 CM 

0CKOCTH 1 nepiieHgHKYJISipHOfi 

br 6hmu paaMemeHhi yKaaaHHI>!M 

lKHo ohiJio 3aMeTHTh BJIIISIHHe 

:epeHHSij OnHaKO TpeTHH 30Hn 

BO Bpe!\151 IIOJleTa He cfJYHKUHO-

:b HneHTII"'Hhie H8IIpSI)KeHHSI Vp 
Ka, MeHSIBIIIHecg ITO 38KOHy 

hCOB. Ha 3eMnro rrepeAasanncb 

1 aoHnoBhiX TOKos. BpameHue 

:::nyTHHKa Bhi3hraano Mony:rxSIUHIO aoHnoahiX TOKOB. Ha cjJHr.8 

rrpHaeneHbi OrH6aromHe M8KCHM8JlhHhiX 9JieKTpOHHbiX 30HnOBblX 

TOKoB, aaperHCTpnposaHHhiX a Te"!eHHe Ka)Knoro rrepHona , 

rronasaeMoro Ha aoHn rrHnoo6paaHoro HarrpstlKeHHSI. TaKHe 

orH68IO!IIHe naHbi nnsr Tpex HHTepBaJIOB BpeMeHR 1 YK838HHhiX 

Ha rpa$HKax. Ha r.pacjJnKOB snnHo, "'TO MBKCHMaJihHbie aoHnOBhre 

TOKH rrepHOnH"'eCKH MeHSIIOTCSI1 yMeHbiii8SICb no BeJIH'fHH HHlKe 

ypoBHH qyscTBHTenhHOCTH ycHnnTeneil: aoHnoshiX TOKOB. ITpn 

3TOM B HeKOTOphiX CJiy"'as:IX M8KCHMYMhl 3JieKTpOHHhiX TOKOB 

o6oHx aoHnoa cosrranaroT so speMeHH (cjJHr.B,a.), a B npyrne 

i1HTepB8Jlhi BpeMeaH M8KCHMYM TOKa B onHOM 30Hne COOT -

BeTCTByeT MHHHMYMY a npyroM ( cPnr.8,6). HMeroTCSI cnyqaH, 

Korna IIOK838HHSI onHOrO H3 30HUOB BeCbM8 MBJihl B Te"'eHHe 

cpaBHHTeJihHO llJIHTeJibHhiX HHTepB8IIOB BpeMeHH (cjJHr.8,a) • 

AHanua onHoapeMeHHO aaperucTpuposaHHhiX IIOHHhiX TOKOB 

B CIICTeMe II3 BOChMH ITJIOCKIIX liOHHbiX JlOByiiieK, ycTaHOBIIeHHhiX 

HB ·cnyTHIIKe ( CMoHHlKe), IIOK838Jl 1 "'TO MliHHM8IIhHhie 3Ha"!eHHS! 

TOKOB K8lKUOrO 30Hll8 He scerna COOTBeTCTByiOT rrpe6hlB8HHIO 

30Hll8 B HOHHOM TeHH 1 o6pasyromeMCSI II038UII CIIyTHHK8 

',TO eCTb B Haiip8BJieHIIII 1 IIpOTliBOITOJIOlKHOM HarrpasneHIIIO ero 

:::KopOCTII) '· XOTSI rrepiiOU li3MeHeHIIM 30HUOBbiX TOKOB, KBK 

3HUHO, HarrpuMep, Ha cPur.8, orrpenenBeTCB spameHneM 

:::rryTHIIKa. Mhr nyMaeM, "'TO 9TH II3MeHeHIISI 30HUOBhrx ToKos, 

3 OCHOBHOM 1 CBSI38Hhl C li3MeHeHIIeM OpiieHT8Uliii 30HUOB OT -

HOCIITenhHO reoMarHHTHOro rronB. B saBHCIIMOCTH OT 9TOM 

JpiieHT8Uliii co6nparomaSI aneKTpOHbi ITOBepXHOCTh 30HU8 

:::ymeCTBeHHO MeHB8TCSI1 6yuyqu Haii60IIbiiiei1:, KOrna OCb 30H­

J.a rreprreHUIIKyn>IpHa MarHHTHOMY rronro, H HBUMeHbiiieii, Korna 

JCb soHna coarranaeT c HarrpasneHIIeM MarHIITHOro rronSI. 

HsseCTHO, 'iTO a cJiyqae uummnpuqecKo~~o soHna flaHrMropa 

OIIpeneneHIIe rrapaMeTpOB ITII83Mbi llpH OTCyTCTBIIII MBrHIIT­

HOrO ITOJISI H BbiiiOIIHeHUli B o6naCTII ITOJIOlKIITeiibHbiX ITOTeH 

UH8IIOB 30Hna OTHOCHTeJI·bHO ITII83Mbi YCJIOBHH 

"L2 

_s >>1 (2a) 
~2 

p ,. 

KTe 
vpo >-- . (26) 

e 
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:- ;:: e 't p - paAHYC 30 
'ts panHyc CJI 

Vpo - noTeHnHan 
nnaaMbli 

e aapsrn ane 
Te - aneKTpOHil 
K - nocToSIHHE: 

MO*eT npOH3BOilHTbCSl 
~70 ycnOBHSl (2a) H (26) 

? ;B. cnoco6bl onHcaHbl e1 
2 .\\oTT-CMHT8 [13] • flepBbl 
:•~aCTK8 aneKTpOHHOH Be' 
: ::>OTB8TCTBYIOIIlero M8Jlblt. 
.:eM H83blB8Tb ero 'KpyTbll!l 
:-:;:>H o6pa6oTKe peaynhTaTC 
~:H¢HrypanHH. BTopoii cr 
:·--;;:aCTKa aneKTpoHHOH Be, 
:: OTB8TCTBYIOIIlero llOJIO:ll 

':-:onororo'yqacTKa). 3oE 
:-:-::>ro MeTona 6blnH yen 
::::a3Me BepyaiieM [14]. 

3HaqeHHe aneKTpOHHO 
= :~yqae nHnHHilpHqecKorc 

:•:;:~A:y.n [14]: 
a) npH HCll0Jlb30B8HH 

I ~ 
n =­e 

~.:.-a Jeo - TOK aouna, c 
TeHnHany oT: 

S - llOBepXHOCTb 

T e · - aneiTpoHHaSI 
6) npH HCll0Jlb30B8R 

II '1 n = .. e 
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46m 

Bp9MSI 

MOCKOBCKOe 

BpeMSI 
MOCKOBCKOe 

BpeMSI 
MoCKOBCKOe 

::&MlUILBhiX 3H8'1fe.&:uA 

a P2 - o6oaua'lfe&HB 
> 30Hll0B) 

rne 'tp 
'ts 
Vpo 

paJlHyc aoHna; 

panuyc cnoH o6~eMHoro aapHna; 

- ITOTeHUHan 30H)la OTHOCHTenbHO HeHTpanbHOH 

rrnaaMI>I; 

e - aap.SIJl aneKTpoHa; 

Te - aneKTpoHHaH TeMrrepaTypa; 

K - rroCTOHHHaH EonbiTMaHa, 

MO:lKeT IIpoH3BOJlHTbC.SI JlBYMH CITOC06aMH (aaMeTHM > 

"'TO ycnOBH.SI (2a) H (26) B HOHOCQJepe nerKO BbiiTOJIHHMbl) • 

3TH CITOC06bi OIIHC8-Hbl eme. B paHHeH pa6oTe naHrMIOpa 

H MoTT-CMHTa [13]. Ilepab!ii crroco6 ocHoBaH Ha _Hcnonb30BaHHH 

yqaCTKa aneKTpOHHOH BeTBH 30HJlOBOH xapaKTepHCTHKH 1 

COOTBeTCTByiOmero ManbiM TOpM03HIUHM llOTeHUHanaM (6y­

neM H83biBSTb ero 'KpyTbiM' yqacTKOM) H 06hiqHo rrpHMeHSieTCH 

rrpH o6pa60TKe peaynbTSTOB H3MepeHHH C 30HJl8MH niOOOH 

KOH~HrypaUHH. BTopoA CITOC06 OCHOBSH Ha HCITOJib30B8HHH 

yttaCTKa aneKTpoHHOH aeTBH 30HJlOBOH xapaKTepHCTHKH , 

COOTBeTCTByiOmero IIOJIO>KHTeJibHhiM IIOTeHUHMaM 30HJl.8 

( 'nonororo'yqacTKa). 30HJl.OBhie H3MepeHH.SI IIpH ITOMOIUH 

aToro MeTona 6bimi ycneruH<" npoaeneHbi a raaopaapHllHOH 

nnaaMe BepyaAeM [14]. 
3Ha'leHHe aneKTpOHHOH KOHUeHTp8UHH "e orrpenen.SieTCH 

B cnyqae UHJIHHJlpH'IeCKOrO 30HJl8 npH ITOMOIUH CJieJl.yiO~X 

~pMyn [14]: 

rne 

a) IIpH HCITOJib30B8HHH KpyTOrO Y'I8CTK8 

I 
n = e 

13 
4,03·10 leo 

sv-r; 
-3 

CM , (3) 

:leO - TOK 30Hll8 1 COOTBeTCTBYIOIUHH ero HyneBOMY ITO -

TeHrrHany OTHOCHTeJibH0
2 

IIJI83Mbl; 

S - IIOBepXHOCTb 30HJla, CM ; 

T . 0 e . - aneKTpoHHa.SI TeMnepaTypa, K; 
6) rrpH Hcnonb30BaHHH nonororo yqacTKa 

" = 3 2 2 · o" i_ \] d 3: ' -• ne ' f S d CM ' Vp 
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ctJ: a2 2( ) 
rae -- -

8 
- KPYTH3Ha KpRBOH Je Vp , COOTBeTCTBYIO-

. dV.p 
meii: IIOJIOrOMY yqacTKY. 

CooTBeTCTBeHHO aneKTpOHHaSI TeMrrepaTypa orrpeuenHeTcSI 

no aaHHbiM yKaaaHHbiX yqacTKOB aneKTPOHHoii: BeTBn aoHaoaoii: 

xapaKTepB:CTB:KR: 

B: 

rae 

I 

T= e 
S040 
df4Je 

d.Vp 

(5) 

(6) 

HanpruKeHB:e, noaaHHOe Ha 30HLl H- COOTBeTCTBYIO­

mee HyneBoMy rroTeHunany aoHaa OTHOCHTeJibHo 

IIJl83Mbi; v: -HanpruKeHHe Ha 30HLle, COOTBeTCTByiOmee TO'IKe 

rrepeceqeHF.ISI npO.!:lOJl.>KeHHSI IIpSIMOJIJl:HeHHOH 'IBCTF.I 

KpHBOH J: (vp) C OCbiO HanpruKeHHH (cornaCHO 

flaHrMropy n MoTT-CMnTy, rrpH MaKCBeJIJIOBCKOM 

pacrrpeaeJieHIIH CKOpOCTeH ::meKTpOHOB H BbJIIOJl -

HeHHH ycJIOBHH (2a) H (26) KpHBaSI J! (Vp) , 
COOTBeTCTBYIOillBSI IIOJIOrOMy yqacTKY SJleKTpOHHOH 

aeTBH 1 aon.>KHa 6biTh miHeii:Hoii: [13] ). 
KaK y.>Ke OTMe<ranoch, B03MO)I{HOCTh rron:o6Horo ncrroJih30BBHHSI 

aaHHbiX rronororo yqacTKa 6blna paccMoTpeHa B [13] 6ea 

yqeTa MarHHTHoro rrom1. 

HanlllHRSI a nnaaMe B6JIH3H aoHaa flaHrMropa npH HaJIH­

'IHH MarHRTHOrO UOJISI BeChMB CJlO.>KHbi H UOJlH8SI TeOpHSI HX ao 
HacToSimero apeMeHH He coaaaHa. B pa6oTe BoMa, Bapxona 

H Mace~:~ [15] npHseaeHbi (npHMeHnTeJihHO K HOHHOH aeTBH 

30HaOBO:li xapaKTepHCTHKH) C006pa.>KeHB:SI 1 Ha OCHOBe KOTOphiX 

caeJiaH BbiBOa 0 TOM, 'ITO B CJiyqae KOraa xapaKTepHbiH 

pa3Mep aoHaa MeHbme napMopoaa pa.llB:yca anSI HOHOB , 

COOHpaHB:e HOHOB 30HLlOM B npRCyTC'fBHH Ma~HHTHOrO IIOJISI 

UpOHCXOaHT TaK .>Ke, KaK B ero OTCYTCTBHe. 3TOT BhiBoa, 

UO-BHaHMOMY, B paBHOH .,cTeneHH UpB:MeHHM aJISI CJiyqag 

COOHpaHHSI SJieKTpOHOB 30H.O:OM 1 xapaKTepHbiH pa3Mep KO-

TOporo MaH&me napMopoaa paauyca ansr aneKTPOHOB. 
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_ :- ::.3opa3pSiaHO:li IIJl 
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:-::o:Ih3YHCh tPo 
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::::·.-::::ae~! ne= 

._, 2900°K. 
e 
T aKHM o6paao 

:::.;:e.~TepHCTHK CJIE 

a) 3H8'i8HHSI 

: ::.~:::=:~1: OD.HOI'O li 



BOB J! (Vp) 
1 COOTBeTCTByiO-

'f ytraCTKy. 

as TeMITepaTypa oupeaenHeTcs 

~ 9JI8KTpOHHOii: BeTBR 30HaOBOH 

:o4o 
.fg. Je 
dVp 

4f A B) 1 ,yP-vp , 

(5) 

(6) 

Oe Ha 30Ha IT COOTBeTCTByiO­

munany 30Haa OTHOCHTeJibHO 

rae, COOTBeTCTByromee TO'fKe 

>K8HRH ITPHMommeii:Hoii: traCTH 

OCbiO HaiTpH:>KeHHH (COT'JI8CHO 

CMHTy, ITpH MaKCBeJIJIOBCKOM 

)CTeil: 9Jl8KTpOHOB H BbillOJI -

H (26) KpHB8SI J! (Vp) , 
•noroMy yqacTKy aneKTpOHHoii: 

JIHH8HHOH [13] ). 

Tb ITOU06HOT'O HCITOJib30B8HHSI 

a paCCMOTpeHa B [13] 6e3 

30Haa n9HT'MIOpa ITpH H8JIH­

':>KHbi H ITOJIH8SI TeOpHSI HX ao 
• B pa6oTe BoMa, BapxoiTa 

eHHTeJibHO K HOHHOH BeTBH 

I)KeHHSI, Ha OCHOBe KOTOpbiX 

:::nytrae Koraa xapaKTepHbiii: 

OBa ·pa.llHyca anSI HOHOB 
1 

CYTCTBHH M8T'HHTHOT'O ITOJISI 

OTCYTCTBHe, 3TOT BbiBoa, 

fi ITpHMeHHM anSI CJIY'IBH 

xapaKT8pHbiH pa3Mep KO-

llHyca anH SJieKTpOHOB. 

riocneaHee ycnoaHe, He BbiiiOJIHHameecs B cnytraHX H3MepeHHii 

3 T'830pa3pHaHOH ITJI83Me [15] 1 MO:>KeT 6biTb neT'KO BbliiOJIHeHO 

3 HOHoc£Pepe. 

Kora~: llHJIHHapHtreCKHii soH a ITepiTeHaHKynspeH MarHHTHOMY 

:101110 1 TO . yMeHbiiieHHe ITOaBH:>KHOCTH aneKTpOHOB H3-38 HX 

.1apMopoaa apameHHH Mano BJIHHeT Ha co6HpaHHe aapruKeHHbiX 

'l:8CTHU Ha ero 6oKoayro ITOBepXHOCTb. Paanyc soHaa B HameM 

:::nyqae MeHbiiie paaHyca napMopa aJHI 9JieKTpOHOB. To :>Ke 

~THOCRTCH K o6naCTH, rae IIpOBOLIHJIHCb H3MepeHHH 

, h -;;;:' 200 + 600 KM), H K panHycy CJIOSI 06'beMHOT'O 38pSiaa 

30Kpyr 30Haa. fl09TOMy rrpearronaraJIOCb 1 'iTO B ·aTOM CJiytrae 

:\fO:>KHO ITpHMeHHTb MeToa OIIpeaeneHHH rrapaMeTpOB ITJia3Mhl He 

TOJlbKO ITO KpyTOMy ytraCTKY 30HLIOBOH xapaKTepHCTHKH, HO H ITO 

::onoroMy. Bbmo ITpHHSITo, trTo soHnoabre xapaKTeprrcTHKH, B 

KOTOpbiX aJieKTpOHHbiH TOK H8 ITOJIOT'HX ytraCTK8X M8KCHMaJieH 
( 
\rrpH H3MeHeHHHX ero B ITpouecce apameHHH CITYTHHKa 

': CM.QJHT'.8)), COOTBeTCTByeT nepiTeHaHKyJIHpHOCTH . 30Haa ITO 

:JTHOIIIeHHIO K M8T'HHTHOMY IIOJI!Oo 

Bbmo Haii:aeHo, trTo nprr o6pa6oT:Ke soHaoabiX xapaKTepH­

:::TP.K C M8KCHM8JlbHhlMH TOKBMH OITpeaeneHHSI ITapaMeTpOB 

:-rrra3Mhi ITO KPYTOMY H ITonoroMy yqacTKBM B 6onhiiiHHCTBe 

:::.'1y'raes naroT ITpaKTH'leCKH cosiTaaaromne pesynhT8Thi; B 

.:pyT'HX CliJ'lBHX ITpH HCITOllb30B8HHH 9THX LIBYX M8TOaOB 

Jopa60TKH o6hPIHO ITOJiy'l8IOTCSI 3H8'iHTellbHbi8 paCXO:>KaeHHSI, 

.\\bi C'IHT8eM, 'ITO STO 06CTOHTellbCTBO CBHaeT9llbCTByeT B 

::onhsy ITpaa:unbHOCTH cae,'1aHHhiX npeaiToJio:>KeHrrii:. Ha qmr.9 

:1peaCT8Bl18Hhi THITH'IHbi8 38BHCHMOCTH ~ Je (Vp) H J! (vp)' 
:;ony'IeHHbie 0 llHOBp8M8HHO IT pH ITOMOmH aayx B38HMHO -nepiTeH-

h m s 
.:HKYliSipHbiX 30HaOB (7 .4.62 r. 1 15 42 28 MOCKOBCKOT'O 

3peMeHH, h ,... 280 KM). 

ITonbsySicb ¢opMynaMH (3) H (5), HaxoarrM rrs ITepsofi 

I 5 -3 I 0 
xapaKTepHCTHKH (anSI P, ) ne = 2,5·10 CM H Te = 3200 K, 

II 5 -3 II 0 
a ITO 4JopMynaM (4) n (6) ne= 2,1·10 eM H Te = 2900 K. 
; !3 BTOpoii: xapaKTepHCTHKH (anSI P2 ) COOTB9TCTBeHHO 

I 5-3 I 0 II 5-3 
:mnyqaeM ne= 1,4·10 eM rr Te=3000 K, ne"'1,2·10 eM 

II 0 ;r Te = 2900 K. 
TaKHM o6pasoM, ua pesynbTaToB pactreTa ITprrseaeHHhiX 

xapaKTepHCTHK cneayeT: 

a) 3H8'i8HHSI rrapaMeTpOB ITl183Mbi1 OIIpeaeneHHble ITO 

:::aHHbiM OLIHOT'O H TOT'O :>Ke 30Haa asyMH MeToaaMH (ITOllb3YSICb 
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KPYTbiM n rronorJIM 

xapaKTepJICTHK) 1 

·6) 3Ha"'eHIH:! :a, 

30HAOB rrpaKTJI"'eCK 

B) 3Ha"l:eHJIH 

BeHHO (rrpJIMepHO E 

KaK HaM rrpeAc 

roT, 'ITO rny6oKJie 

CIIyTHHKa CBH;3aH: 

( Y"'HTb!BaeTCH, q· 

COOTBeTCTBJie Me:l!<~ 

rronoroMy yqacTKa!v 

'ITO paanH"'HOe ITO.'IC 

CTerreHH CK83hlB8 

0AHH8KOBOH liX Opi! 

Ha-aa HapymeHHH a 

HOI'O aapHAa BOKp) 

3THM, B03MO}!{HO, 0~ 

3H8"1eHJIH ne, OIIpE 

lliHM cnyqaro, KorAa 

AOCTJII'8IDTCH OAHOB 

0TMeTJIM1 "'TCJ 

Ha qmr .9, rrony"'eHbJ 

Ha qmr.lO rrpm 

8MII~pH8H XapaKTep 

KOnneKTOpHOI'O TO 

PeaynbTaTbJ pacqe~ 

HM aneKTpOHHOH 

IIpeBhllliBIDIIlMM 3H8 

Te aa speMH none 

B rrpeAenax OT 18( 
HH}!{ecneAyromeiii: Ta( 

pac"l:eTa no HecKom 

Ha lflnr.ll rrp1 

BAO.'Ib yqacTKa opf 

30HAOB RaHrMropa. I 
yMeHhmanacb OT 5 
BelUJiiliH8 "e B M.:l 

KpHTJI"'eCKOfi "18CT01 

CTBHUHII, pacrronox· 

y"l:8CTK8 Op6HTbi, 

H3MepeHHH. 
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KPYTbiM H nonorHM yqacTKaMH aneKTpOHHofi aeTBH 30HnOBhiX 

xapaKTepHCTHK), 6nH3KH npyr npyry; 

·6) 3Ha'l:eHIHI SJ18KTpOHHbiX T8MnepaTyp no naHHhiM 060HX 

30HnOB npaKTH'l:8CKH OllHHaKOBblj 

B) 3H8'l:eHHSI Oe no naHHhiM pa3JIH'l:HhiX 30HnOB CylileCT­

BeHHO (npHMepHO BllBOe) OTJIH'I8IDTCSI npyr OT npyra, 

KaK HaM npencTaanHeTcH, nyHKTbi (a) n ( 6) nonTaep:>Kna­

IOT, 'ITO rny60KHe H3MeHeHHSI 30HnOBbiX TOKOB rrpH BpaiiieHHii 

cnyTHHKa CB.SI3aHbl c 
( Y'~HThiBaeTCH, 'ITO npn 

B.'IHSIHHeM reo MarHHT HOI"O 

YM8Hblll8HHH 30HnOBhiX 

IIOJISI 

TOKOB 

COOTBeTCTBHe M8>K.UY naHHhiMH, nonyqeHHhiMH IIO KpyTOMy H no 

rronoroMy yqacTKaM, HapyUiaeTcH). He HCKnroqeHo, O/lHaKo, 

'ITO pa3JIH'IHOe ITO.'lO?KeHne 30HnOB Ha CIIYTHHKe B H8KOTOpOfi 

cTerreHH CKa3LIBaeTcH Ha onpeneneHHH ne na>Ke npa 

OllHH8KOBOll HX OpH8HTaUHH OTHOCHT8JlbHO Maf'HHTHOI"O IIOJISI 

H3-3a HapyUieHHSI aKCHaJibHOH CHMMeTpHH CJIOSI IIpOCTpaHCTBeH­

HOI"O 3apSina BOKpyr CIIYTHHK8 IlpH ero nBHJKeHHH. l1M•~HHO 

STHM, B03MO>KH0 1 06bHCHSI8TCSI pa3JIU'IH9 paCC'IHTaHHhiX Bhllll8 

3H8'1eHUH Oe, OIIpeneneHHhiX no naHHhiM 4Jur .8 1 COOTBeTCTByiD­

IllHM cnyqaro, Korna MaKCHMYMhi HaH60JiblllHX TOKOB nayx 30H.lOB 

nOCTHI"aiOTCH OnHoBpeMeHHO. 

0TMeTHM 1 'l:TO 30HnOBb!8 xapaKT8piiCTHKH 1 IIpUBeneHHble 

Ha 4JHr.9, IIony'leHhi ao apeMSI MarHHTHoro B03MymemrH ( Kp =6 }. 
Ha 4Jur.l0 IIpuaeneHhi nonyqeHHhie ouHoBpeMeHHO BOJibT-

8MIIepHaSI XapaKTepHCTJ:IK8 30Hna H 3aBHCHMOCTb OT BpeM8HH 

KOJIJleKTOpHOrO TOKa HOHHOH .TIOBylliK.H COTOBOI"O TUna. 

Pe3ynbTaTbi pacqeTa no 9THM Kpi1BhiM npuao.UHT K 3Ha'l:eHH­

HM aneKTpOHHofi TeMIIepaTypbi, 6onee qeM B naa pa.3a 

npeBbiUiaiOIIIHM 3Ha'l:eHHSI HOHHOM TeMIIepaTyphl. l13MepeHUSI 

Te 3a apeM.SI noneTa "KocMoca-2" nann 3Ha'leHHH, ne::-KaiiiRe 
0 

a npenenax OT 1800 no 3200 K, KaK sTo cnenyeT R3 

H.H>Kecnenyromefi Ta6.'1.HUhi, B KOTopoli npuaeneHbi pe3ynbTaThi 

pacqeTa no HeCKOJibKHM 30H.QOBhlM XapaKTepHCTHKaM • 

Ha 4Jnr.ll npnaeneH TRnR'IHhiH rpaqJHK H3MeHeHRH ne 

BnOlib yqaCTKa Op6HTbi CIIYTHHKa, IIOJiyqeHHbiH n;m fiOMOIIIH 

30HnOB nsHrMropa. Ha STOM yqacTKe op6UTbl BbiCOTa cnyTHlfKa 

yMeHblllaJiaCb OT 550 no 212 K1vl. 3neCb /1\.e noKa3aHa 

aemr<JnHa ne a MaKCH:viYl\te o6nacTu F , onpene.'leHnaH no 

KpHTIPiecKoi1 qacToTe, II3~repenuoii npu IIO;\!OUlll uouoc4Jepuoii 

CT8HUHH, paCIIOJIQ)KeiiHOfi B6JII!3H OT IIpO~Kllllll Hll 3eMJIIO 

yqaCTK8 Op6HThl 1 H8 KOTOpOM 1IpOBO!.li!JIIICb 30H1l0Bble 

H3MepeHHH. 

:.!.7 
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Ta6nuua 

HeKOTOpbie pe3yJ1hT8Thi H3Mepemiii 9JieKTpOHHOH 

TeMrrepaTypbl Te rrpH IIOMOIIIII 30HUOB n9HrMIOpa 

( (j) - nmpoTa, A. - aonroTa) 

.UaTa u h,kM q>o 'A,o Te :K ;meMSI ll3 epeHHH 

7 .4.62 

16 h 42m 288 48,0 71,0 3150 

16h 42m 285 48,4 72,0 3000 

18 h 22m 343 . 45,0 32,0 3000 

18h 23m 317 
, 

47,0 37,0 2900 

18 h 24m 297 48,0 43,0 3200 

18 h 24 rn 300 48,0 42,0 2500 

20h 08 rn 265 48,9 27,0 1800 

20h 08 m 264 49,0 I 27,3 I 2500 

20h 08m 262 49,1 I 28,0 2300 

8.4.62 

13h 09m 299 48,3 121,0 1800 

13h 09m 298 48,3 121,3 2200 

13h 11m 262 49,) 131,3 1800 

14 h 43m 528 36,0 59,1 2600 

14h 49m 339 46,8 85,8 2700 

14h 50m 336 46,9 86,5 2800 
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41Hr.l L 3aBHC:RMOCTb s::eKTpoHHO~ 

KOHUeHTp8UHH n 6 OT BbiCOT!ol h 
H3MepeHHO~ ITfJH !IOMOmH ::IOH.:J.OS 

nsnrMIOpa BUOJlh Y'l8CTK8 op5HTbl 

cnyTHlofKS 7 .4.62, @) - 3HS'IeH!ie !1e 

B MSKCHMyMe cr.on F , paCC'Ili.TSHHOe 

!10 A8HHbiM HOHOC!jJCpHo;;j CTBHUUll 

Orri>IThl no H3yqemuo lix>TOSMHCCHif sneKTpOHOB 

llrtH H3Y'I6HHSI lj:IOT03MHCCUl1 3J1E-KTpOHOB .!.0:: .:.;;;::::-B~!e~1 

COJIH6'iHOrO H3JIY'i6HHS1 :H ee H3M8H8H!lll BUOJib op5;::-:.: ::::.-7~IIK8 

H9 "KoCMOCe-2" 6biJIO HC!l0Jib30B8HO Tpll aHa;w:i:-::-:;:2. :;:oT0-

3JI6KTpOHOB1 ycTpOMCTB:J KOT:)pbiX !10.':\06HO o:-:;:·:8:,:;:: '.!:: B 
pa6oTe [16]. KoHCTpyKUIHI aHaJm3aTopa onucaH.J. :.:..::.:.:=:, :::o 

cyiiieCTBY OH npeucTaBJIH~ co6oA o6hl'iHYID no~yc~ep;:~e:Ky~ 

Tp6X3JI8KTpOJlHYID .'lOBYlllKY 38pH1r-;eJ-IHbJX qaCTIIU, ::.-:: :::;~;! 
KOJI118KTOp KOTOpOM B UDHHOM CJIY'Iae 5IBJI5Ii!C£ 3' :-:-:- :--=-;:<J~! 

(~0T09rieKTpOHOB, 

30 

cl>OTOTOKH 8H8JI 

.TIHIIIh B p6)KHM6 

rrepeU8'iH, DOCKO;Ib 

UHOH8J1hHO HHT6HC 

H3.TIY'i6HH.Il 1 TO H311 

crryTHHKa B 6onee 

30B8Tb rror.'IOII16Hl< 

JlH8II830H8 BbiCOT. H 
:-HiCbiii18HHSI rrpH IU 

Bb!COT 550-212 KM, 

Io Make 
I (ssol e6~ 

0 MQkC SS 
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.:::ei!CTBHeM 

Tc: c:-ryTHHKa 

CTOpa ;oTO­
·e:'l:;o~.fY B 

::.::::.:.:~, no 

.:_: ep;!-'!E'CKYIO 

::.-::::> CKHll 
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<J>OTOTOKH 8H8nH38TOpOB <ix>T0.3J11?KTpOHOB perHCTpHpOBBmiCb 

nHIIIb- B peJKHMe H8110CpeACTBeHHOH paAHOTeneMeTpiP-l:eCKOH 

rrepell8'IH. nocKO;"IbKY 3HR'ieHHe <ix>TOTOKa H8ChiUI8HHH rrpo:rop­

UHOHanbHO HHTeHCHBHOCTH Bhi3hiB8IOUiero ero COJIHe'IHOrO 

H3nyqeHHSI, TO H3MeHeHHe <PoTOTOKOB ITO Mepe rrorpyJKeHHS! 

crryTHHKa s 6onee HH3KHe cnon aTMoc!lJep.bi non:-KHO xapaKTepii­

aosaTh rrornoUieHHe COJIHe'IHOrO H3J1y'IeHHH B YK8.38HHOM 

nHarrasoHe Bhico·r. Ha qmr.l2 rroKaaaHo yMeH:hrneHHe ¢oTOTOKOB 

HaChiiiieHHH IIpH JlBHJKeHHH CITYTHHKa BUOnb op6H'l'hi B OOm\CTH. 

BhrcoT 550-212 KM. Orry6mrKoBaHHhie a HacToHmee apeMSI 

Io Make 

o Make 11
11 

I (550)r"~ 

0.9 .. 
• 0 

O,B-1 

0,71 
0,6 

0,5 i 

0,4 

0,3 

0,2 

0,1 

• 0 

• 0 
0 

8 

s 

0 

• 

" 0 

• 
0 • 
• 

• 
0 

o ekM 
500 1000 1500 2000 2500 3000 3500 4000 ' 

soo 4504iiii35o 320 aoo 2so 210 250 2so 240 23o h • kM 

fPifr.'l2, 0THOCHTenbHOe H3MeHeHHe TOK8 

HBCbnneHHH IoM!lKC B aaaucuMoCTH OT 

p8CCTOHHH51 l!O nyqy E , OTC'UIThlB8eMOrO 

OT BblCOThl 550 KM llO CliYTHHK8; 

Io~o~aKC (550) - aeJIHquHa IoMnKc Ha 

BhiCOTe 550 KMi 

0- ITO Ll8Hl!h!M OLlHOrO H3 o6opOTOB 

Cl1YTHHK8 8.4.62; 
·- l!O il8HHhiM weCTH 060pOTOB 

cnyTHHKli 8.4.82 H 9.4.62 
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aKcrrepHMeHTBJlbHhie naHHhie o nornomemni ynbTpas·l:0.1~TOB0ro 
HsnyqeHHH ConHua aTMOC~epofi 3eMJ1H oTHOC£T~H ~ o6nacTH 

Bh!COT HH2Ke 235 KM [17]. Do9TOM)' nonyqeHHe CB8:18cc!Hi1 o6 

HHTerpaJ1bHOM nornomeHHl'! ·20J1He'iHOrO :H3.'lyqeH1Hl H8 Bb!COT8X, 

6o.:IbfllHX 200 KM, npencTaBnHeT onpeneneHHblf: HHTepec. 

TaK KaK onHoBpeMeHHO c H3MeHeHne:-1 B:::;coTH ~feHH:lOCb H 

3eHHTHOe paCCTOSIHHe, TO H8 ~ur.12 ITOK838Hbl U3~!eHeHH£1 
~OTOTOK8 B 38BHCHMOCTH He TOJlbKO OT B!::COTbl, HO II OT 

paccTOSIHHH no nyqy. BHilHO, 'iTO, HeCMOTP£ :J:a cy:::ecTBeHHO 

pasnuqHhlll xapaKTep rrornomeHH£1 oTnenbHbiX yqacTKOB n :mrrHfi 

cneKTpa COJ1He'iHOrO H3Jl)''ieHHH p.a3J1H'l:Hhl~1Il 00.18CTH~.!ll UOHO­

c~epbl, OTJ1H'i8lOlllHMl1C51 npyr OT npyra no co::::TC:EY, :-;:;:OTHOCTH 

H np., )'K838HH8SI 38BHCH::viOCTb B o6naCTii BECGT 230-550 KM 

ITpH6JlH3:HTeJ1bHO J1UHellH8. 
CseneHHH o noToKaX conHe'l:HhiX ¢oTo:::cB B :::upoK:HX 

yqaCTK8X cneKTpa t·.102KHO TIOJ1Y'il'!Tb H3 pesy.<b"r2.TOB ;!3~!epeH:HSI 
pacnpeneneH:H51 KOMITOHeHT CKOpOCTeH, HOp~ia:::::Hl::X :~ :-:.-:OCKOCTH 

9MHTTepa cpoT09J1eK1'pOHOB. 06pa3eU BOJlbT-a~.GTe;:Ho;~: xapaKTe­

pHCTHKH (38BHCHMOCTH ~OTOTOK8 3MHTTepa OT :ta::pH.:-::eHUH H8 

BHyTpeHHeH ceTKe) nOK838H H8 ~Hr.13. 
<PopMa npnseneHHOH Ha ~ar.13 BOJlbT-a~.:::e;:Ho~ xapaKTe-

p:HCTllKH THITiiqHa llJ151 HeCKOJlbKHX Tb!C>l'i xa;:aKTep;iCT!IK, 

rronyqeHHhiX B ll8HHOM 3KCITepHMeHTe. yqs.::::7CK ~ E.-5.. C 

ITOH!I}!(eHHOH Kp)'TH3HOll rrp:HC)'TCTByeT H8 BCeX 5e3 ;:c::::::qeHUSI 

xapaKTepHCTHK8X. 
JlnH onpeneneHHSI crreKTpanbHoro cocTa:sa 

H3J1yqeH:H51 B na6opaTOpHbiX )'CJlOBUSIX 6:::::;:1! 
H83biBaeMble BOJ1hT-8MTiepHble xapaKTepHCTi!!G! ::;J;! oo.-:yqeH:HH 

3KCnepHMeHT8JlbHOH MOileJlH 8H8JlH38TOp8 ;o:-o?;:eK~~~HOB 
MOHOXpOM8TH'iElCKHM H3JlyqeHHeM p83J1Ht:IH:b.:X ;::;:z;: :so;ni. TipH 

conocTaBneHHH nonyqeHHblX BO speMSI rroneTa ;;:-ryTHHKa 

BOJlbT-8'-1TiepHblX xapaKTepHCTHK C na6opaTOpHbl~.!H ::;:::; ?.CHZ!:lOCh , 

qTo saperHcTpuposaHHOe aHanusaTopaMH ¢QTOS~eKTp0HOB 
COJlHe'IHOe :H3nyqeHHe, TIO-Bl'!llHMOMY 1 TIOJ1H'bCTbr:· HS : :1pe.::;.eJ151-

eTC51 usnyqeHHeM UHanasoHa 2000-500 A. AHa::2:: pa6oThi 

annapaTypbi cnyTH:HKa "KocMoc-2" noKasa.'l, qTc ::a;:e:-;!:Tp!I­

posaHHbie xapaKTepHCTHKH He MOryT 6hiTb :;;s-.::7:S.!9M 

annapaTypHhiX a~~eKTOB. Bee 9TO no3BOJ1SieT .::y·.~a:-:::, :.;To 

nonyqeHH8SI ~pM8 BOJlbT-aMnepHblX xapaKTepHC7I!~: ::S?.32.H8 C 

rrpHponofi nanaiODlero sonHosoro HsnyqeHHSI Co.:-LH::::a ;;.-:;;, 'iTO 

31!8qHT8J1bHO MeHee sepOSITHO, C 38perHCTplipOB?.:0:0 ~: '.~;; : .:HO -

BpeMeHHO ITOTOK8MH KOpnyCK)'J151pHOrO H3JlyqeHHH. 
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JlHCKYCCIUI 

rroMom:u aHanusa 

conep}KHTCSI B c 
HSCTOSIIIleM BhiTIYC 

PesynhTSTht 

nornomeHue HHTE 

HsnyqeHHSI Ha I 
no 550 KM, TO ec 
CHMYMY HOHH38UH 

6onee 235 KM n 1 

nonyqeHhi snepshJ 

OnpeneneH 

OTHOCHT€ 

CHC' 

Ha 'KocMOCI 

OTHOCHTeJlhHO BE 

HCTIOJlh30BaHa CH< 



TOB0I'O 

o6;raCTH 

!I-Hiil o6 

.!COT8X, 

c. 
eHSI.'10Cb H 

,feHeHH5I 

HO Il OT 

:::TB8HHO 

U JIHrlHfl 

,m llOHO-

OTHOCTll 

-550 KM 

umpoKHX 

I:VIepeHH5I 

!.'10CKOCTH 

xapaKTe­

;.;:eHnSI H8 

xapaKTe­

repHCTHK, 

'a-a" c 
K.'1!0'!8HH5I 

.:laromero 

;ITbl T8K 

o6nyqeHHH 

KTpOHOB 

H BOJIH. npH 

cnyTHHK8 

:.ISICHHJIOCb, 

eKTpDHOB 

orrpenenSI­

:3 pa6oThi 

3.perHCTpH­

e:lCTBi'i8M 

Ths "!TO 

CB5I38H8 C 

3. l!.'1U, 'ITO 

i:bi~!U O!lHO -

8 
1

1
·10 , a 

5 

4 

3 

2 

f 

0 

7 . ;s . 
a{ 

/ 
_/ 

0,15 0,30 0.45 0,60 

4»Hr.13. 06pa3ell 3an&cH no speMeHH 

(7.4.62 r,,. h = 508 KM 1 h.= 31°). 

38BHCHMOCTH ~TOTOK8.9MBTTepa OT 

H&npSDKeHBH . H8 BHyTp~HHell C9TK9 (h.-
yron so3BLIWeHHH ConHaa Hall 

ropH30HTOM CRYTHHK8) 

I• Make 

t,cek 

LlHCKyCCHSI peayllbT8TOB H3MepeHHH, npoaeneHHbiX npH 

IlOMOWH 8H81IH38TOpOB tPoTOaneKTpOHOB Ha 'KoCMOCe-2" , 

conep)KHTCSI B cTaThe H.M.IlhoT.Te [18], ny6nuKyeMoii B 

HBCTOSIWeM BbiilYCKe. 
· PeaynbTBTbl uaMep~HHSI cpoToaMHCCHH :.floaaonunu oneHHTb 

nornomeHHe HHTerpaJibHOrO COnHeqHoro. KOpOTKOBOJIHOBOrO 

uanyqeHHSI Ha paanuqHbiX BbiCOTax B nuanaaoHe· OT 300 
no 550 KM, TO eCTb B o6naCTH BbiCOT, IlpHMbiK8IOWeH K M8K­

cHMYMY uoHuaanuu o5nacTH F uoHoc<lJepbi [18]. Ha abxe(?rax 

6onee 235 KM nono6Hhle naHHhie, H8CK01IbKO HaM H3BeCTHO, 

nonyqeHhi anepahle. 

Onpeneneuue opueuTanuu cnyTHBKa 'KocMoc-2' 

OTHOCBTe1lbHO BeKTOpa CKOpoCTB npB llOMO~ 

CBCTeMbi nnOCKBX BOHHbiX JIOBymeK 

Ha 'KocMoce-2" nnSI onpeneneHHSI opueHTaUHB crryTHHKa 

OTHOCBTenbHO BeKTOpa ero op6BT81IbHOH CKOpOCTB 6biJ18 

HCilOJ1b30B8H8 CHCT8M8, COCTOSIW8SI H3 BOCbMH BOHHhiX JIOByiiieK1 
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OIIHC8HH8SI BbiU!G [ 6 ] • 3aMGTHM, 'ITO HeCKO.ilbKO II03>K9 

sauycKa "KocMoca-2N' B Mae 1962 r. B AacTpa.nHH 6hma 

aarryiUeHa paKeTa "BnaK 1:-I.:~iiT'; a KoTopoA nns onpeneneHHB 

ee OpHeHTaUHH OTHOCHTe.llhHO BGKTOp8 CKOpOCTU HCIIOl'lb30:38ll8Ch 

CHC'reMa IUJOCKHX HOHHbiX 30HilOB, TO eCTb TOT :lKe cpH3H'lGCKHH 

rrpHHUHII [19]. KonneKTOpHhiH TOK Ha HeKoropoM yqaCTKe 

6earpaHH'IHOll UJlOCKOfi HOHHOH JlOBYU!KH npB OTpHU8TG.ilbHOM 

UOTGHUH8Jle KOpnyca CIIYTHHK8 OUpSUG.IIBeTCSI BblpaEeHHeM [7] 

rne CN 

e 
s 

- CyMM8pH8SI npo3p8"tHOCTb CeTOK; 

sapHn aneKTpo.aa; 

- unomanb KonneKTopa; 

Vs cKopocTh cnyTHHKa; 

nil, TL- KOHUGHTpaUHSI H TeMnepaTypa UOHOBj 

tj> - yron MG:tK!lY HOpM8JlbiO K KOll:IeKTOpy H BGK-

TOpOM CKOpOCTH CIIYTHHK8, 

H.9 cpnr.14 uoKasaa:Dl aaEmcHMOCTH F { tj), TL ) oT yrna $ 
.unH aHa'ieHnfi Ti. 0; 1800 n 5000°K. IlpH T~ = 0 ¢yHKUHSJ F 
coauanaeT c COS (\> • Ilpn T ~ + 0 KOCHHycoH.:la :J:bHbiM np;t6nn­

)l<eHHeM M0)!0l0 UO.Ilb30B8TbCSl B MSHbU!GM imTepEa:Ie 3H8'IGHHfi <I>• 
CnenyeT OTMeTlJ.Th, t{TO KpHBbie, UOK838HHble H8 cpl!r.l4 , 

OTHOCHTCSl K U.ilOCIWM HOHHOH .IIOBYU!I~e, KSK "!8CTH 6earpaHHqHofi 

aneKTpHqeCKH onHopo.nHoi1 unocKOCTH. B HaUie:-.t c.nyqae noayUIKH 

ycT8HOB.ilGHbi H8 KOpnyce, l!MG!OillGM KOHG'IHhle pa3Mepbl • 

Ilo:aTOMY B 9TOM cnyqae npeHeoperaTb KpaeBbiMH 9¢;<peKT8MH 

HG.ilb3SJ, T8K K8K npH OOJibU!UX B6llU'IHH8X yr:1a q> TOK 

peanbHOM .ilOBYU!KH npeBbiW8GT TOK H8 GOOTBeTCTBYIOU!eM 

yqacTKe HneaJIH3HpOB8HHOfi oesr·paHH"'HOi!: ll.'lOCKOl'! ."IOBYIUKR, 

AHaJIH3 38IIHCefi KOJIJieKTOpHbiX TOKOB UJIOCKRX .10ByUieK Ha 

cnyTHHKG. "KoCMOC-2 11 IIOK83hiB8GT, qTO KpaeSbie acpcpeKTbi 

HrpaiOT 38MGTHYIO ponh. DpH HOpM8JlhHOM na.leHHR ITOTOKa 

Houoa ua noaymKy ( ~ = 0) Kpaeahie acpcpeKTbi >IrparoT aHa"tH-

Ten&HO MeHhillYIO pO.Jlbo 
Y'IHThiBBH anHRHHe HOHHOH TeMllepaTypbi H KpaeBhlX a¢cpeK-

TOB, MI)*HO C'llfT8Th, "iTO !lJUl CHCTGMbl UJlOCKHX HOH~'IblX 
JIOBYU!GK, ycT8HOBJieHHblX H9. cnyTHHKG "KocMOC-2'! KOCIIHJCO-

Hil anhHOe npH6JIH/K euue crrpaaen.llHBO it.'IH Ill' I :::; 45 7 50 : 

(7) 
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0 1 

3To npH6nH>« 

H8llp8BJ1GHH·H l 

H8THbiX Oceii 

yrnhi <JI He n 

JIOBYU!GK. (HOp! 

ucnonbaya Tpl 

OpHeHTaUHJO C 

Jlnst llOBl 

Heo6xonHMO 

cao6onHoro 1 

noaymeK. DoJ 

nosyUieK cny~ 

Mepy TQqHQCTl 

OTK.ilOHGHHSI c; 



KO 1103>KQ 

>an:HH 6hma 
npeneneHHB 

ilb3098ll8Cb 

ot3Ht.teCKHH 

M y"'aCTKe 

18TeilbHOM 

.eHH9M [7] 

HOB; 

TOpy H BeK-

1 OT yrna tP 
rHKIUHI F 
.HbiM rrpcl!O.TUi­

a 3H8""19HHi1: <~>• 
Ha qmr.14, 

earpaHH'tHOH 

·qae noayum.u 

~ paaMephi. 

ll aqxpeKT8.MH 

yTJ18 Q> TOK 

BeTCTBY1011l9M 

)ll JIOBYlllKH, 

:IOByllleK H8 

!Bhle a¢qleKThi 

a.leHHH ITOTOK8 

rpaiOT 3H8t.tH-

aeshiX a¢¢eK-

:t IWHHbiX 

·2., ~ KOCHHdCO­

E;45 .:- 50 : 

(7) 

0.9 

0.8 

0,7 

0,6 

0,5 

0,4 

0,3 

0,2 

0,1 
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--!'""' 
........ 
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~ ' 
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•Hr.l4. 3aaucuMoCT& ¢YHKUHH F 
nnocxoii HOHHoA noaywxu oT yrna <\) 
MelKJlY ee 110pM8nbiO H BeKTOpOM 

CKOpOCTH CRfTHHK8: 
1 - \ = 5000°K; 2 - Ti. = 1800°K; 

3- 'Ti.- 0°K 

3To npK6nH>KeHHe OhiJto ucnonbaosaHo nnH onpeneneHIHI 

H8Up8Bil9HH·SI BeKTOp8 CKOpOCTH OTHOCHTeJihHO TpeX KOOp.llH -

H8THhiX oceii cnyTHHKa. Ecnu s naHHhJi.i MOMeHT apeMeHH 
0 

yrJibl <P He nJ)eBhliii8IOT 50 .llilB TpeX H8KOMITJ18HapHhiX 

ilOBY1119K (HOpM8ilH K ITOBepXllOCntM KOTOpbiX H9KOMITJ18H8pHbi)1 TO, 

HCIT0Jlb3YSI TpH ypaBH9HHH BHll8 (7), MO>KHO nerKO Bbi"'IICilliTb 

OpHeHT8UHIO crryTHHK8 OTHOCHT9ilbHO BeKTOpa CKOpOCTH. 

llnH IT0Bhllll9HHH TO"'HOCTH orrpeneneHHH opH9HT8UHH 

HeOOXO.llHMO peiii8Tb ypaBHeHHSI .llBH>K9HHSI crryTHHK8 K8K 

CBOOOllHOT"O T9J18 H Cp8BHHB8Tb pellleHHSI C ITOK838HHSIMH 

ilOByllleK, ilOllOOH8SI o6pa60TK8 .ll8HHhiX CHCTeMbl ITilOCKHX 

nosy111eK crryTHHKa wKocMoc-2" rroKaaana, qTo ecnu 38 

Mepy TOt{HOCTH OrrpeneneHHSI OpH9HT8UHH npHHSITb BeilHt{HHy 

OTKilOH9HHSI CYMMbl KB8.llp8TOB Hanpaamnoumx KOCIIHycos 
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OT e.UHHHUbi 1 TO 9TOT M8TO.U naeT B03MO)KHOCTb onpe.UeJ1HTb 

opHeHTauHro c ToqHOCTI:.ro He xy*e +3%. O.uHaKo TaKOH MeTo.U 

TpeoyeT 6o·ni:.moro o6'heMa sblqHc.JJ:HTeni:.HbiX pa6oT. 

Cne.uyeT OTMeTHTh 1 qTo ToqHoCTb onpe.ueneHHH opHeHTaUHH 

CilYTHHKa ITO OTHOWeHHID K Be·KTOpy CKOpOCTH B OilHCbiB8eMbiX 

OllbiT.axfOhtna HeCKOJ1bKO UOHH)KeHa H3-36 He BITOJ1He y.uaqHoro 

pacntfJ19)K~HH llOBymeK Ha ·noBepXHOCTH cnyTHHKa ( B HeKOTOpbiX 

Hanpaaheir,p-HX B none apeHHH noaymeK nona.uanH BbicTynaromHe 

.ll8TaJlH Cll)' I HHK8) 1 qTo HeCKOJlbKO HCK8)1{6J10 38BHCHMOCTH 

TO.KOB B oT.ueni:.HbiX noaymKax oT HX nono:tKeHHH. Ecim npH 

llOCT8HOBKe 8HMOrH"'IHbiX H3MepeHHH 9TOrO H36e:>KaTb 1 TO 

TOqHOCTb onpe.UeJ1eHHH OpHeHT{;lUHH MO>KHO eme UOBbiCHTb, 

0 3HaqeHHH H nepcneKTHBSX rrpHMeHeHHH M8TO.UOB, 

HCUOllb30BaHHbiX B OrtbiT8X. Ha 'KOCMOCe-2' 

KaK BH.UHO HS ab!meHano:>KeHHoro, H3MepeHHH, npoaeneHHble 

H8 CTIYTHHKe "KOCMOC-2"', IT03BOllHllH nonyqHTb llHTepeCHbie 

peayni:.T6Tbi 1 OTHOCHIDHeCH K CTpyKType HOHoc¢epbi H Xa­

paKTepHayromHe npoHCXO.Ufl:ruHe B HeH npoueccbi, 
0 0 

B o6nacTH ruHpOT oT 49 c.m. no 49 ro.~. n B o6naCTH 

BbiCOT OT "'212 JJ..O ~ 1550 KM 6biJ16 H3Mepena KOHU8HTp6UHH 

ITOll0)KHT8J1bHbiX HOHOB. Ha BbiCOTaX OT "'212 .'lO ru 600 KM 

6biJ1H H3MepeHbi KPHU8HTp8UHH H T8MrrepaTypa 9:I8KTpOHOBi 

anepBbie 6binli npoae.ueHbi npHMbie onpeneneH:tHI uoHHOH 

TeMnepaTypbi, ilonyqeHbi .U6HHbl8 00 H3MeHeHHHX ¢oT09~1HCCHH 

C MeTaJ1J10B 1 Bhl3biB8eMOH COJ1HeqHbiM KOpOTKOB0.:1HOBbi!'.i H3-

nyqeHHeM B HHTepaane BbiCOT 1 6J1H3KOM K M8KCH!>.1Y!>.iY llOHH38UHH 

o6nacTH F HOHoc!J>epbi, 

HaKoHeu, HacKoni:.KO HaM H3Bii!CTHO, srrepBhie 6bmo 

ocyrueCTBJ1eHO onpeneneHHe Opl1eHT6UHH KOCMti"l8CKOrO 

annapaTa oTHOCHTeni:.HO ero BeKTOpa CKOpOCTll npll IIO:-iOIIUI 

HOHHbiX .UaTqHKOB. 

3THMH peaynhT8T8MH 1 O]J.H8KO, He IIC"l9piibiB88TCH 

3HaqeHHe npOBe]J.eHHbiX Ha "KOCMOCe-2" 9KCnepRM9HTOB; 

8H8J1H3 HX ilpHHeCeT 3HaqHTeJ1I:.Hyro J]OJ1b3Y npH ITO.lrOTOB-

Ke HOBbiX OllbiTOB Ha KOCMHqecKHX annapaTaX B HOHoc¢epe. 

ilpeJJ.CT8BJ1HeTCSJ: HHTepeCHbiM OCT8HOBR'l'bC51 Ha HeKOTOpbiX 

Bb!BOJJ.8X M8TOJJ.HqeCKOrO xapaKTepa, CBH38HHbiX C rrpoee.::eHHbiMH 

9KCrrepHMeHT8MIIo 

HecMOTps Ha 3HaqHTeni:.Hbie ycnex:a, JJ.OCTHrHyTbie 3a 

UOCJ1e.UHIIe 7 neT ·npH HCITOJ1b30B8HHH H8 CIIyTHHK8X i! paK9T8X 
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30HJlOEI, 9KjJ8HHpO 

JlOByllleK) [2, 6 
ITO IT hiTKD fl:)HM0R\ 

Cl!"!8CIU1X (oJlH09J. 

HX DpOCTOTbl H i 

HO.n:y"!HTb H3 0 

CB8il8HHH 0 KOHUe 

II 06 HX 9Hepr 

B03M0)KHOCTb He 

''KocMoc-2" (no­

T8J1bH.OCTU ycHJ1H 

HOHHble B8.TBH 30: 

posaHbi), omrarw 

nnH ysepeHIIOH 

rrapaMeTpOB HOH 

XapaKTepHCTIIKH 

ITO-BHJlHMOMy 1 8ll 

Tbl H T80peTH"l8CJ 

0 JlH09Jl8KTpO )lHblX 

Bp8MH B Tex 

KOHU8HTp8UlH! 9Jl 

30HTI. M8Hblll8 > 

.30HJlOev!; 0JlH8KO 

HO'fl-!08 Bpeli.HI 0 

npHM8H8HI18 

JlJ1H TIOJ1Y"!8HHH 

9Jl8KTpOHHOH B81 

9TOH o6nacnr T' 

38BHC8Tb OT ( 

c¢epnqecKoro 30 

HbiX noTeHunano 

yseniiqeHneM rrc 

o6naCTH rronory 

UCIT0Jlb30B8Tb UJI 

yqacTKY xapaKn 

YJCUOJ1b30Ba 

HOCTHMli 1 Bbi3bll 

MarHIITHOrO TIOJ 

H900XO)::U!Iv!O, q~ 

panuyca ( KOTOJ 

IIOpHL\K8 3 CM), 

.'18TBOpHIOUlerO ;:: 



onpeJ:lemiTb 

8KOH MeTO.[l 

OpHeHTSUHH 

>nHCbiBSeMblX 

yJ:laqHoro 

B HeKOTOpbiX 

ibiCTynaiOmae 

8BHCHMOCTH 

£. Ec.r!H npH 

5e}K8Tb, TO 

~biCHTb, 

rO.[lOB, 

·2' 

rposeJ:leHHbie 

<IHTepeCHbie 

pepbr H xa-

1 s o6rracTn 

:.reHTpBIIH5I 

,...,600 KM 

rreKTpOHOBi 

HI UOHHOH 

¢QT09MUCCUH 

,Q,"'HOBbiM H3-

f)' UOHH38IIHH 

IBbie 6LIJIO 

uqecKoro 

npH ilOMOIIUi 

pnbiB88TCH 

nepHMeHTOBi 

JH UOLli'OTOB­

IHOC<lJepe. 

ra HeKOTOpbiX 

JOBe.::teHHbiMH 

:THrHyTLie 3a 

H paKeTBX 

3•c1HLlOE 1 ::lKf.l8HlipOB8HHblX C8TKa:·.H! 1 HOHHbiX H ::JJI8KTfJOHHb!X 

noByll!eK) [2, 6, 11, 20-22], npencTaBJI>IE:T HHTepec 

IIOHbJTK£1 fl)JHMPH0HIIH B ll.OHOClpepHbiX HCCJI8LlOB8HHHX KJIBC -

CII'-I8CKHX (OLli-I03JI8KTpOi1HblX) 30HLlOB flsHrMIOpa BCJI8LKTBHe 

HX rrpOCTOTbl H Jl8B88!V!OII HMH IIpHHUHHH8JibHOH B03MO/KHOCTH 

no.rryqHTb H3 OLU!Oll BOJibT-8MIIepHOH XapaKTepHCTHKH 

CB8Ll8HHH 0 KOHU8HTpa!UIH qaCTHU C 38pHilBMH 060HX 3H8KOB 

I! 06 HX 3HepreTnqeCKHX pacnpeLl8JI8HlHIX. floCJI8i1HHH 

B03MO/KHOCTb He 6hiJia HCIIOJib30BaHa B OITh!TBX Ha CIIYTHHK6 

"KoCMOc-2" (no-BHllHMOMy, H3-38 H8llOCTBTQqHoi1. qyBCTBH­

T8JibH,OCTH yCHJIHTeJieH TOKOB 30HLlOB, B pe3yJibT8Te qero 

HOHHb!e B8.TBII 30H[\0Bb!X xapaKTepHCTIIK He 6 !c.J.ffH lD.perHCTpH­

pOB8Hb!), OLlHBKO 3TY B03MOJ!<HOCTb CJienyeT HM.8Tb B BHLJ.y. 

JlJIH yseperiHOll OU8HKH CT8I18HH H8Ll8)KHOCTH OITp8Ll.8Jl8HHH 

rrapaMeTpOB HOHOCcjJepbl ITO 3J18KTpOHHOH BeTBH 30HllOBOll 

xapaKTepHCTHKH C yqeTOM BJIH>IHHH reOMBrHHTHOrO ITOJI£, 

ITO-BHllHMOMy 1 eme ITOTpe6yDTCH D.OITOliHHTeJibHbie 9KCnepHl\!eH :_ 

Tbi II TeopeTnqeCKHe HCCJiellOBBHH~ M3MepeHHH rrpH ITOMOWH 

0LlH09JleKTpOilHbiX 30HLlOB He CJI8LlY9T rrpOBOL\HTb B LlH8BHOe 

BpeMH B TeX OJJ18CTHX HOHOCCjJephi, B KOTOpblX :V!aJ1E 

KOHU8liTpaUHH 9JieKTpOHOB H ITOTOKH 3apiDK8HHbiX 'WCTHL\ liB 

30H;:J. M8Hblll8, qeM ITOTOKH tjJOT09J19KTpOHOB, 3:\!IITHpyeMbiX 

30HD.O!\-l; OllH8KO B,6JUI3H M8KCHMYMB HOHH38U!IH, a T8K)i\G B 

HO'fHOe BPG"-iH OHII 0 ITO-BHllH!I)lOMY, rrepcrreKT!!BHbl, 

DpHMeHeHIIe rrnocimro 30HLla He rro.3BOJ""IHeT ucrro.nb30BaTh 

LlJI5I rroJiyqeHHH nHcjJopMaunn o rrrraaMe nono~.;;; Y'WCTOK 

9JieKTpOHHOl! B9TBI1 30HiJ.OBOH xapaKT8pHCTHlU1 {Tal\. IHlK B 

9TOH o6JiaCTl1 TOK f!JlOCKOrO 30Hll8 rrpaKTHqeCKH He il0Jli!(0H 

38BHC8Tb OT ero ITOTeHl{HaJia), Y IlHJIIIHLlpHqecJ\010 H 

ccjJepnqeCKOrO 30HLlOB 3J10KTpOHHbiH TOK B ObJIBCTii !IOJ10zKHT0Jib­

HbiX I10T8H!lH8JlOB 30HLla· OTHOCHTeJibHO I1Jla3:Vfbl pacTeT C 

yBeJIHqeHH8M ITOT8HUH8Jl8 30HLla, H COOTBeTCTBYIOIUY!O 9TOfl 

06JIBCTH ITOJIOryiO qaCTb 30Hll0BOH XapaKTepiiCTHKH ~.!0/i,HO 

l!CI10.'1b30BaTb llJIH KOHTpOJI5I LtaHHbJX 1 ITOJiyqeHHb!X riO KpyTOl\IY 

yqaCTKY xapaKTep!iCTHKHo 

McrroJib30BaHHe c¢ep!1qecKoro 30HLla CBH3aHo c Tpyn­

HOCT5IMU 1 Bbi3blB88MblMH TCM: "'TO [\Jl£1 YM8Hblll0Hl!H BJlll5!HHH 

MBrHIITHOrO IT0i1H I-Ia cpOpMy 30ll:lOBOi:1 XapaKTepHCTHKH 

Heo6xo.oH:v!O, qTo6bl parmyc 30Hlla obl.i1 M8Hbll1e m:tp:vwposa 

pamryca (KOTOpbiit B l10HOC!jlepe Ha Bb!COT8X "-' 300 KM 

rropHllKa 3 C]\,I). nosepXHOCTb ccjJepnqecKoro 30HLla, YLlOB­

JieTBOpHIOIUero 3TOMY ycJIOBHIO, OKa3biBaeTCH Marroi1:; KfJOMe 
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TOrO, c!flepH'IeCKHH 30H.Q Hy}!tHO yCT8HOBHTb Ha illTBHre, 

KOTOpafl rrpn: M8JIOM pa.QMyCe 30H.Q8 UOJ1)KH8 cymeCTBeHHO 

HapyrnaTb CTPYKTYPY ero :aneKTpH'IecKoro rronfl. 

nnHHHhiH UHJlHH.QpH'IeCKHH 30HLl MO)!(eT HMeTb 60J1billYIO 

C06Hp8IOillYIO IIOBepXHOCTb IIpH M8JIOM pann:yce; UHJI HH.QpH'I:eCK8fl 

mTaHra B STOM cnyqae He HapymaeT :aneKTpnqecKoe none 

aoHna, a,HarrpoTHB, cny2KHT oxpaHHhiM :aneKTponoM. Ynanemie 

UHJllfH.Qpn:qeCKO:r'O 30H.Qa (KaK .U c<!JepH'ieCKO:r'O) OT KOpnyca 

CIIYTHHK8 HJIH paKeTbi IIpH IIOMOillH lliTBHJ"H ue.rrecoo6pa3HO 

TBK)!(e nnfl nposeneHHSI .H3Mepemdl: BHe cnofl o6'beMHoro aapSina, 

oKpy"")!(aromei'o Kopnyc crryTHHKa. OnHaKo nnfl onpeneneaus 

SJieKTpOHHOH KOHUeHTpBUHH npH IIOMOillH T8KO:r'O 30H.Q8 

H600XO.QHMO, 'ITOObi OH 6biJI OpHeHTHpOB8H B H8IIp8BJ19HHH 1 

OJ1H3KOM K rreprreH.QMKYJiflpHOMY IIO OTHOilleHHIO K CHJIOBbiM 

JIHHMSIM reoMarHHTHoro norrfl. Ha onpeneneHHe :aneKrpoHHOH 

TeMIIepaTypbi HeBhiiiOJIH6HHe 8TOJ"O YCJIOBHfl BJIHHeT 

3Ha'InTenbHO cna6ee. 

MeTo.Qbi onpea.eneHH.SI HOHHOH TeMnepaTypbi npH rrOMOillH 

COTOBbiX JIOBymeK 9 IIO.Qp06HO H3J102KeHHbie B CT8Tbe [12] 1 

K8K HBM rrpe.QC'raBJifleTCfl, MO:r'yT HB:Ii:TH rrpHMeHeHH:e B 6ynymMX 

:aKcnep.nMeHTax. PaayMeeTc.SI, BMecTo BHeuiHeH: ceTKH HOHHOH 

JIOBYlliK,H, BbiiiOJIHeHHOH B BH.Qe COT, MO)!{eT IIpli:>v1eHSITbCSI 

IIpOCTO .QJIMHH8S! Tpy6Ka C .QOCT8TO'IHbiM OTHOilleHHeM -+ • 
OnHaKo npHMeHeHMe coT noasonSieT npH nanHoii :acp¢eKTHBHOH 

IIJ10ill8.QH KOJIJieKTOpa H 38.Q8HHOH 'IYBCTBHTeJibHOCTH JIOBYillKH 

K H3MeHeHHIO u·anpaBJieHHSI HaoeraiOmero IIOTOKa HOHOB 

(onpe.QeJISieMOH H3MeHeHHeM KOJIJieKTOpHO:r'O TOK8 IIpM 

H3MeHeHHH yK838HHOJ"O HarrpaBJieHiiH H8 O.QHH rpanyc) 

3H8'IHTeJibHO yMeHbillHTb reOMeTpM"'eCKHe p83M~pbi .ITOBymKHo 

llnH COTOBb!X JIOBymeK, rrpHM9HHBillHXCSI Ha "J<OCMOCe-2'" , 

npH TeMnepaType HOHOB Ti, = 1500°K n KOHueHTpauHH 

HOHOB 
5 -3 

nL ~ 5·10 CM 'lYBCT:RHT8JibHOCTb (B YK838HHOM 

. -8 
CMhlcne) 6bma nop.SinKa 1,5 ·10 a/rpan. CnenyeT HMeT.b B 

BHJ.I.Y 1 "'TO .QJI.SI onpeneneHH.SI lfOHHOH TeMnepaTypbl rrpH 

ITOMOillH COTOBbiX JIOByiiJeK B8CbM8 cymeCTB8HHOe .3H8':!8HUe 

HMeeT TO'IHOCTb orrpeneneHIHI H3M8H8HMH OpMeHT8UHH ."'OBYlllKH 

OTHOCHT8JlbHO BeKTOpa CKOpOCTH Ha6eraiOmero TIOTOK8 

(yrna {j) ) JIH60 MOMeHTa, KOr.Qa IIliOCKOCTb BXO.QHbiX 

OTBepCTHH . COT nepneH.QHKYJISipHa 8TOMY B9KTOpy ( ctJ = 0) ~-
HaKoHeu, xoTenocb 6bi OTMeTHTb, 'ITO MOHHbie .:IOBYIDKH 

COTOBOJ"O THIIa, HapSIAY C CHCTeMOH IIJIOCKHX HOHHbiX .l:OBy:.rreK, 
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:1 IIITaHre, 

:y'lleCTB8HHO 

Th 60J1biiiYIO 

mnp:aqecKas:r 

:recKoe none 

YnaneHHe 

· Koprryca 

ecoo6pa3HO 

oro saps:rna, 

rrpeneneHHSI 

:oro soHna 

rrpaB.119HHH 1 

>: CHJ10BbiM 

;reKTpOHHOH 

SI BJ1HSI9T 

rrpH TIOMOIIlH 

:TaTh9 [12] t 

! B 6ynym:ax 

9TKH HOHHOH 

pu~.!eHSITbCSI 

9Hll8M -+ • 
9<jl<jleKTHBHOH 

:TH .IIOBYIIIKH 

)TOK8 HOHOB 

TOK8 IIpH 

. :um rpaAyc) 

•Phi ;IOByiiiKH • 

. OC!\JOCe-2'"' , 

U9HTp8UHH 

YK838HHOM 

yeT HM9Tb B 

aTypbi rrpH 

:oe .3H89:9HHe 

lUHH ;IOBYIIIKH 

aero TIOTOK8 

)CTb BXO.UHbiX 

( <P = 0)~· 
:Hble ITOBYIIIKII 

,IX ;IOByiiieK , 

MOryT Obi'I'b IICIIOJ1b30B8Hbl B CHCTeJviaX orrpe):(eJieHHH OpHeHT8-

UIIH KOCMH'J:eCKOrO arrnapaTa OTHOCHTeJibHO B9KTOpa ero 

CKOpOCTH, 6naronapH HX BeCbM8 Y3KOH "):(HarpaMMe 

H8Tip8BJ1eHHOCTH" (38BHCHMOCTH KOJIJieKTOpHOrO TOK8 OT 

yrna MeLKilY OCbiD JIOBYJllKli H BeKTOpOM CKOpOCTH), 3ana•ra 

LK9 C031l8HHH 3<jl4JeKTHBHOH H TO'IHOH CIICTeMhi orrpe)leJ1eHH5! 
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