
~HTEPKOCMOC 

HeKoropble pe3ynbT8Tbl Hayl.fHbiX ~KcnepwMeHroa Ha paKerax 

.,8epTHKanb 1 H 2" H Ha cnyTHHK8X .,~HTepKOCMOC 2 H 5" 

~3A8HO B 

AH f.O.P 

~HCTHTyT 3neKTpOHHKH 

PeAaKL-'HOHHast Konnerwst: 

K). PycreH6ax, K-X. 6wwocpcp, ,D.. ¢HH. 

i 9 7'-t 



- 72 -

H. M~DJIJrrE 

PE3YJibTATll HSMEP:EIImi IIOr.JIOOlEBHf{YJl:bTPAIHOBrO:OOIU 
H31IYlJEffiiff COJIHUA. IIPH IIOfl)lllK A.HA.DSA.TOPA ~TQ-

3JIEKTPOHOB HA PAKEI'AX BEPTHKA.Jib I II R 

B axcnepBMeHTax sa BHCOTHHX reOWKsxqeoKHX paxerax 

oBe~eBBH o nor~omeumn YXbTpa~oxeToBoro aanyqeBHH OaxHQa 
B Be};>XHe:£1 aTMocwepe ROJlYl!aJIRC:& no pesyJIDTaTaM HsMepemr.s: 

{poTOSMRCCD Ha paSJil!lnWX BHCOTa.x [I) • Y'CJJ:OBWI PI MeTO,JtHRB. 

HSMepeHH~ Ha paxeTax THna BePTHKan:& no~6HO OnHCaHH B 

[ 2] • TaM Jte npRBe~eHH npmepH BOJI:&TaMllep:mx :mpaKTepH

CTHK ,1t7Iff BHCOT .v9Q-I5Q RM~ 

Ha pnc.I npHBe~eHN BRCOTHUe SaBHCmMOCTR HHTerpanb

HOro WoTOTOKa npn J{B:tli!t6Him pa.KeTH RaK BBepx (TO'tflm), 

TaK n BHHs (Kpyxo"'RH). BH.ttHo, 'ITO no Mepe no.u;'DeJ.VJa paKeTH 

nJIOTHOCT:& WoTOTOKa B09paCTaJia .D;O "' 3,85 a/cyf (28.XI'.I970 

- BeprHKaJI:& I) E: ""'3,6 a/crl- (20.YIIIoi97I - Beprmrr.a.m; U)i. 

IIpn aToM, Ha BhtCOTax ·c:soJIDnmx 80 RM HSMeHeime <I>oTOTORa e 

BUOOTOH npH nO.D;'DeMe H npH cnyCKe paKeTB UpaKT~eCKH o~

HaKOBO. ~ CpaBH6BEH xapaRTepa nor~omeHHH HHT6rpaHLHOrO 

OOJIHe'IHOro H~'IeHHH B aTMOC~epe BO BpeMH 9KOnepHMeBTOB 

28.n.?o H 20.YIII.?I rr~ sa pHc.2 npRBe.n;emt BROOTmre sam!

CHMOOTH WOTOTOROB HaOBmeHHH B OTHOCETeJIDHHX e~HKUax, 
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=-..~mmme x CBOHM SH.al!emmM B BepmHHe TpaexTopmt: 

---&rH. CpaBHeHHe STli!X sa.BHCHMOCTeii JRaSimaeT Ha TO, l!TO 

• II . ?0 r. Ha BSCOTax !3()-320 ItM BMeJIO MeCTO 60Jiee lm

--CHBHOe no cpaBHeHHIO c 20.YIII.?I r. nor.11omemxe H::u:ryqe-

' T.e., '!TO Ha STHX BHCOTaX OOCTaB H IJJIOTHOOT:D aTMo

BO BpeMH OnHOHBaeMHX SKOnepHMeHTOB 6HXH CYmeCTBeH

- ·- :;B3JIHllml. 06pamaeT Ha oe6.R: BHHMamie TO 060TOJl'l'eJIDOTBO, 

28.XI • ?0 ro perKOTpa.Ill!IR: qJoTOTORa H.aT.IBJlaC:D C BHOOT 

KM H 3a.KOHTmJiaC:D npH onycxe pe.ReTH Ha BSCOTax 

-- KM. !IOOKOJl:Diey Tpy,ItHO npe~OJlOD'l':D, l!TO HB. BHCOTbl 

... ~ 60+70 KM Mollte'l' npoHllXHY'l':D cOJIHe11Hoe :as.n:yqeHHe o Jf,D
o 

BOJIH ]<!800 A, '1'0 Bepost'l'Hee BCero, '!TO Ha6Jl:QtaeMHi 

• HX BI:ilOOTaX <Pc>ToaqxpeK'l' o6yCJlOBJieH BazryqeHHell C 
0 . 

---o A. KaK :asBeoTao, "xpacBaH rpaRHna"·WO'l'Ol!YBCTBH
o 

OCTH nJlaTmm JleDT B paiioae 260()...2700 A ( 3,4] • 
1 0 . 

aToM eoJIH A1IK J\ < IOOO A Ha6JIJutaeTca: OTHOCHTeJID:aaa: 

~BHTeJI.&HO~I; ItBaH'l'OBOI'O BHXOJtB. qloTOSMJ/ICCD lt no
... ~OOTHbiM Sa:rrpF.£3H9Im.~, TO B6JIH31t "Kpa.CHO! rp:tliJjfl]Jl" 

.. ORH MOI'Y'l' . H3M9HHT:DCSI B 50-500 pas ,ItaJJte JipB He3Jml!lt

~ ~3HX HSMeHemtq:x COCTQfiHHfi IiOBepXHOOTH ( 3 t 5, 6 ] a 

MOlKHO nOJiaraT:D, '!TO :COOTOSIHHe TIOBepXHOO'l'lt q,oo.o

~ aaanK3aTopa ~TOSJleKTPOHOB, HOTIOJI:D30BaB~ 
I . 

!:.?0 r., onooo6CTBOBaXO OTHOOH'l'en:DHO 60JI:Dmei no CpaB-

- -- c • • o .ltPYI'HMH sxonepmelfra~m [ I ] 1f1BOTBii'l'eJIDHOOTH x 

-::.o NIHHHOBOJIHOBOMY HSJJyqeJmro. K COJIBJieHHro, .1t1IH 
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• • Ill /t,KI'I 

PKo~ I. 
0 A> I500 A B .na6opaTopmiX YCJIOBJmX n:paxTJrqeo:a He:aos-

MOZHO 0 ~OOTaTO~Oi OTeneHLID TO~OCTK npo:aepRT:& KBaHTo

BYD ~RTHBHOCT:& ~ Heo6esrazeHHHX H HeO~eHHHX ~o-

3MXTTepoB. Koo:aeHHHM no~TBe~eHHeM cnpaBe~OCTH BHCKa

smmoro npe.ItiiOJIOEeHllfl MO-'lteT CJiyDT:& TOT flaK'!', 'tiTO npH 

cnyoite !XliteTH 28.XI. 70 rt. Ha. O,IUD!X H TeX :IKe BHOOTax B 
i 

06naCTH 4Q-8Q KM ~TOTOKH 6HXK oy~eOTBeHHO HKEe,qey npa 

DO~~eMe. 3a BpeMH ITQn8Ta paReTH ~TORaTO~ B RaKO~-TO Mepe 

o6esraSKXOH H ero KBaHTOBSH S~eKTBEHOOT:& K ~OBOXHOBO

MY KanyqemriO 1 OOOTBeTOTBeHHO, YIJBJJ.a ( 31 7 j e 

Pa.3JIBliHbte BUOOTHHe SS.BHCDOOTH ~T03MHCOD .n;.rui Omt

CHBaiMilX axonepmeH'l'OB ymsH:aam Ha me:amee MeoTo pa3JI1If'I

Hoe BHOOTHOe paonpe~eneHHe nHOTHOCTH He!TpaH:&HHX ~CTHn 

B BepXHei aTMOCWep~; ~ onpe~exeHHH BHOOTHHX SaBHCHMOCTe~ 

ROHUeH'l'paud Heth'pa.Jil)lmX qaoTm:J; Tpe6yeTCH 3Hamie cneKTpaJID

HOro nor~omeHHH co~He~oro msnyqeHHH. 

C nem;ro noJIYllemm ~HHYX o cneKTpa.7I»HOM norJioll{emm 

COJIHeliHOI'O HSJIYlleHKf! 6wm: npoaHaJmSHPQBaHH sa.perHCTPlfpo-
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'=x:.rtnhle BO BpeMR: nOJie'l'a pa.KeT BGJI!,'i'aMnepHYe mpa.KTep:e:OTB-

2] • 

Bo BpeMH axenepHMeH'l'a 28.n.7o r• CSWio saqnmo:ra:po:ea

oxOJio 200 BOJib'!'aMIIepHHX :xapaKT&pllOTIDte B6JmSK B8pllDDIH 

KTOPD pa.Ite'!'ll, r,Ite OKOpGCT:& ee MaJia, oCSpaCSa.TY.Ba.Jia.O:& 

'2 r,vsn TpeTM .xapaKTepxo'l'KRa• Boero xe ~ STOI'O axcnepH

a CSwro oCSpa60'l'a.HO OXOJIO !20 BOJI:&Ta.MIIepHHX mpaRTepH-

• ,nrur axonePJIMeJITa 20.Im•I97I r. CSHJio oC:SpaCSoTaHo 80 

=.~epHOTHK. Ilp:oeps nOJIYllemmx BOJI:&'l'aMriepmu: xapaKTe

-- m pa3JD{!UIHx Bsoorrax upHBe,Itetm m pxo.3i~ MoDo O'l'

, ~0 XO'l'H ~ 0~ X '1'8X Ee BHOO'i' KHT8HOBBHOO'i'H 

OROB Ha0Hm8HKH ManO 0'1'-

0:& .JtPYI' oT ,Itpyra, aHeP

eoKKe paenpe,ItaneHHH ~ 

:XTpGHOB B 06JraCTX .MaROH

W: ·• ;,Hbl~ 9Hepndt cPoT09JI8KTpG-

; 6&XB oy~eO'!'B8HBO BHHMH. 

HHO, BO BpeMFI KSMepe!fd: 

prJIKaJm II Ma.KOHMBJI:&HBSI 

lfloT09JI8KTpoHOB He 

~ 6,5 - 7 9B 1 TO~ 

Ba BePTKRaJIB I 1 BHe eCS... 

--·- norJiomemm: eoJUie1:1Horo 

• 
' • 

.u qeHHJl HaCUIIUt8JDIO:& ljftoSJieit'l'pe;.o. 

- s.,uuccu• I 
---·- /JfpmWCtUII 8 

/t•41J2,hN 

It •29EKII 

h. •2SfK~t 

• s I 7 I B -u..,, 

PBo. 3~ 
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HB, SHeprBH KOTOpHX 6ana 6oXLme 8 SBe ilOCKOJI:&RY KSMepeHEH 

npoBO,znrJlliO:& He 0 OltHHM 14 TeM Jte qKlTOSMH'l'TepoM, TO npJrCm

HOi Ha6JIIqitaeMoro paSJIJ.I"CJJ!Sl MOryT OJIYDT:& ,ttBa cpaxTOpa: H3-

MeHeHHe pacnpe~eneHEH· cneRTpaJI:&HOR HHTeHCHBHOCTH OOXHe~

HOro ~~~e~q R HeO~HaKOBas. oneKT~:&HaH ~BOTBHTen:&

HOOT:& monon:&SOBaBWHXCH WoTOSMHTTepoB. ~ aaanHSa ClleK

Tpa.JibHOi :r.mTeHCHBHOCTH sapemoTp:tq>OBaHHOrO H3JIYt.Iemm: 

npoBOJtlfJIOO:& OOnOCTaBJie:tme 3THX BOJI:&Ta.MIIepmu: xapa.RTepH

CTHK 0 rpa.tty:HpOBOliHHMK [ 2] • B pesyJI:&TaTe 6wm BH.IteJie:tm 

npx6JIH31iiTeJI:&HO CJie,ItYKJI.tHe HHTep:aaJIR .zr,;mH BOJIH: OT MfirKHX 
0 '\ 0 1 

peHTreHoBcmx JIYt.Iei JtO N 600 A, .A 600-900 A, J\ 900-
o '\ 0 '\ 0 0 

IIOO A, J\ IIOO-I350 A H Jl > I350 A (oT I350 A .ItO xpa.oHoi 

rpaHHUU WoTOKaTOJta). HHTeHCHBHOCT:& cOJIHet.IHoro HSJIYt.teHHH 

B BeprnRHe TpaeRTOpHH paxeTU ~ BH,IteJieHHHX yt.taOTROB 

cnexTpa npHBe~eaa B Ta~e I. 

naTa axcnepHMeHTa CneRTpaJI:&H. 

o6JI.' 
"J\ j 

28.XI.I970 .A< 600 

600-900 

900-IIOO 

IIOD-I350 

Ta6Jim:r,a I 

<l?oTOTOK 
aacumemm 
ro-9a 

4 +o 2 -· 7+0,2 
-o,5 

I4±Q.,3 

I4+0,5 
-I,O 
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.A< 600 

60D-900 

90D-IIOO 

IIOG-!350 

I I5 + 0 I t - t 

IO ± 0,5 
I2+I 
~.5 

I5,4 ±I 

1 0 . 
Hs Ta6Jr. I BMJtHO, "t!TO ·.1tJlf.I Jt < 900 A aa6JriQita.noc:& 

--~OTopoe nepepacnpe~eneHHe cneETpan:&BHX ~TOToxoB. XoTsr 

- ~e:rpa.JI:&HaSI tp<>Toarvmccmr .1tJlf.I .l.c:: 9oo X ocTaBa.Jiac:& npaKTH-

' ·o - c·;m O,IUIHaitoB6i, O,ItHaltO ,1l;JI.fi o6JiaCTH J1 90Q-600 A 20.YIII. 

_ ~. <!}oTOTOKH 6wm IIO'qTH B,IJ;Boe ume 11eM 28.XI.70 r.; B To 

- 3peMB: ,1l;JI.fi A< 600 X 20.YIII. 7I r. WOTOaMHcc& 6wxa, 

OpoT, B HSCitOJI:&ItO pas MeH:&me. 

I\ait HSBSOTHO, ItBaHTOBllH BliiXO~ IIJiaTHim, J.iiOIIOJI:&SOBaB

; B xaqeoTBe MaTepmana WOTOSMHTTepa B ~anasoae ~ 
0 

- ,..~ 900-400 A MoJK.Ho O"'HTaT:& rrpaxT~I"IeoitH HeHsMemmM 

_ .--) • Ha6JIIQitaBmeeosr B HSKOTOpWC OJIYtm.f!X [IO,II] yMeH:&

-- -·e KBaHTOBO:ti aqxpeKTKBHOCTH .ItJf.II .A<600 X He npenHnraeT 

• EcJIH npe~OJIODT:&, liTO ,tt.1DI OIIHCJJIBa9MbtX SKOIIep&eH

; ~eJJ:O MSOTO MaKOHMaJI:&HOe paOXO~SHHe OIISRTpaJI:&HHX 

_ .3T9pHOTHK cpOTOSIVm:TT9poB, TO OitaSJJIBa9TOSI, TiTO B ,IU~Iana

-= A< 900 ~ OTHoc:wreJI:&Haa: mrreHCHBHOOT:& oOJIHetiHoro 
0 I . 

~eHPI.f! o A< 600 A 28.XI. 70 r• 6Wia np:mepHo B IIOJITo-

;esa BbUIIe, tieM 20.YIII. 7I r. 
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Ha pxc.4 noxasaHH BHCOTHHe saBHCRMOCTX WOTOTOKOB, 

o6ycJioBJieHBHx HSJIY"'eJmeM .i\<::600 !, .il 600-900 1, 
.i\ 

o , , 0 
9oo-rroo A H J\ > rroo· A. 

• 
Puc. 4 

IIJ 

_ ....... I .... .__I 

• • ,lfll 
- -

0 
Kax 1t1 :paaee (I 1 HSJIY'tieJme .zum: A> IIOO A norJiotna-

JIOC:& HB. BHCOTax hc::I20 KM. HanoMimM, 'tiTO 3HepreTH1!eCime 

pacnpe,II;eJiemm . 3MHTTHpOBaHHHX fl>OTOaJieitTpoHOB ,ItJIJI jlzp =I2I 6 ~ 
H A2p =I60? !, npaitT:necn aaa.zroi'lmU.l [ 2] R pasJmllamoo 

JimiiD B 06JiaCTR 3Hepmi1:, COOTBeTCTBy~ei cpoT03JI6lt'l'pGHB.M 

C Ma.KCHMBJIDHOM 3Hepmeit. Ha BHCOTaX h> I20 RM, r,IJ;e OTCYT

CTByeT norJionteJme HSJIY'tieHJ.m C j\ > IIOO ~ H r,IJ;e B CM:SH 

c yMeH:&maromeliCJI citopocT:&ID paxeTH pemcTpmpyeTCJI 60JIDmoe 

"'RCJIO BOJI:&TrumeplmX xa.paltTepHCTHlt, HSJIY'tiemre cneKTpaJI:&HJ:lX 

o6JiacTei1: .il IIOO-I350 ~ B .1\ >I350 X 6HJio pas.ne.n:eao 6es 

oco6ux saTpy.ztaemrli. O,IUia.Ito na BHCOTax h~I20 RM, r.ne aa-
o 

1iRHaeTcH nor.nomeHBe MSJIY"tiemm: c A> IIOO A, no B1/ll1Y BOJI:&T-

aMIIepHUx xa.pa.ItTepHCTHK BH.IteJIHT:& cneKTpaJI:&HHe y"tffi.CTRH 
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0 0 
I I00-!350 A H .i\>!360 A HeBosMomo. ,II,mr o6JiaCTH 

0 
100-1350 A, xax usBeCTHO, npHMepao 90% HSJIYllemm: onpe-

_aJHeTCJI HS~lleHHeM B ~ ~~-~ , ~ KOTOporo a~eK
HOe ce'tleHHe norJiontemm MOJiexyJmpHHM KHCJiopo.rtoM, .a:BJISI

c.a: OCHOBHHM HCTO't!HHKOM IIOrJionteHHH COJIHe~oro HS~lle-
1 

Ha 9'l'HX BHCOTax, COCTaBJmeT ""'1.Io-20c~. ,M:s! 
0 

> 1350 A ~eKTHBHoe ce11eEHe norJionteHHJI oxassBaeTc.a: 

ee, lleM Ba ,ttBa IIOpa:.n;Ra BHme. I!OSTOMY IIPH o6pa60TKe 

;.;3YJIDTaToB 6wro npHHR:TO, trTo npH norJiontemm: HSJIYqemm: 
0 

_,>IIOO A nepBOHal!aJI:&Ho npeBocxo.n;HT norJiomeHHe HS~'tle-

- ,. _ B o6JiacTH .il !350-1800 X, ~ KOToporo atfxi>eKTHBHoe 

-~emre norJiomemm cocTa.BJmeT "'2.1o-18c~, saT eM yEe 
0 . 

- ~ 1~00-!350 A ( 0 acllf'1.1o-20crl) H HaKOHen -

:800 A, KOTOpoe Ha BHCOTax h~60 ItM aqxpeKTliBHO IIOrJIO-

... CJI OSOHOM. 

Hs cpa.Baemm: pHc.4 c .n;aHimMH pa6oTB [I ] cJigJtVeT, 

28.n. 70 r. norJiome:tme :ra:s~tremm A IIOD-900 A aa't!H-

' ~OC:& Ha cymeCTBeHHO 60JiblliHX BHOOTax. I!OCKOJI:&Kf 9TOT 

· .---!B. SOH MHH BOJIH IIOrJioma,eTCJI TOJI:&KO MOJiexyJmpHIDJIK KOM

--=eH'l'awi aTMoclf?eps, . TO aTo .a:BJISieTc.a: ymsaHHeM aa HaJIH-

- • ·6nnmx KOHIJ;eHTpamtH 02 ii JV 2 Ha · BHCOTax h > 250 KM. 

,li,Jm nany'tleBHH CBe,tteHHH 0 KOHneHT~ HeRT~:&HHX 

B BepXHea 8TMOC!f?epe KaK H Paaee HCIIon:&SOBaJIHC:& 

--·~~.rtemme BHme .n;aHHHe o norJionteEH:ra: HSJIYtiemm paSJIHll

neKTpax:&HHX HHTepBaJIOB. 
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<1>0,-Az,h) = '1?,(~,-JI,)exp [-fo ~~(1,-ll,h) Jrj·( h)] < 1) 

r,lle <P ( .11 -A 2 , h) - HaTerpaJI:&mdi noT ott (poTOHOB 

B JUtanasoHe JtJmH BOJIH .il, -A 2 HB. BHOoTe h • ,., 
. ~~, {~-A2 ) - _ ~ett'l'HBHoe oe'IeEme norJioutemm HSJIY'IeBRft 

B ,I(a.HHOM HHTepBaJie ~ BOJIH J1 - J t Ha BHOOTe h- ltJIS: 
· ro 

"l8.0Tim J copra. 

C/)
0 

Cit 
1 
-A 2 ) - · HH'l' erpaJI:&HH:fii IIOTOK (\>OTOHOB B .ttmnasoHe 

.ztmm BOJIH A 1- .il 2 BHe o6JiaO'l'H aTMoocpepHoro norJioiQemm 

HSJIY'IeHPIR 

1 (h) - liHOJIO tm.OTU:U j f'O - copra B OTOJI6e Oe'Ie:tm-

eM oNf Ha BHOOTe h • · 
IIpm: ouemte .IVJ· ( h ) paooMa.Tp:e:BaJiao:r, TpeXKormoHeBT

aan MO.I(en:& aTMOOWepH, ~ KOTOpo:fii OOHOBHHMH KOMnOHeHTSMH 

SIBJ!fiDl'OS: . 0, 02 H J( 2• 
n. 11 

OCioS!Ill'D!B j; fj'.,.,. (A.1-A 2, h) .11) (h) 11epes '"C 
H HOIIOJIJ)Sy.a: ~rs: npoOTO'l'bi sa.miCJl.l: CJie)t?'IUQT.IO HYMep;untiO Nif! 

BH,D;eJiemm:x: oneKTpa.JIDHHX no,Itl4HanasoaoB: I -..A<:GQO X, 
'1 0 "l 0 "l 0 

II - Jl 600-900 A, m - J\ 90Q-IIOO A. IY - Jl IIOQ-!350 A, 
. 0 

Y - J1 I350-I800 A, HMeeM: 

( . - ) /) 'Po (I) . {if h) /J 'P" { jj) 
'( ~h = c.n <p(~h) , 'r L, =en ({)(4h) •·· 

TIOOKOJI:&RY HSJIY'IeHHe IIO~aSOHOB I H II IIOrJio~eTOH 
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TpeMH ROMnOHeHTaMH,no~anaSOHa ill - TOXDKO MOHeKJ

- · ·.En.m ROMnOHeHTa.MH, a IY M Y - B OCHOB~OM, MOHeKJMp

SHCJIOpo,ll;OM, TO BLICOTime SaBHCHMOCT:£! rc MOryT 6:ST:& 

-~v~.1·aBJie1W KaR 

n n n 
h) = O:,~(I,h).h;,{ h) +(t (I, h)!(,/ h) +Q, (J;h)J(., (h) ; 

7 r o,, ''2 2 

___ r) = 6' n {Jj'Jh)Jfo(h) + On:m (ff.h)JV;, {h}+Q. 
17 

{jj'Jh)./( {h); 
0~ ~~~ I ~ ~~ 1 

--. h) ::: o;.:a,r~h)A;; (h)+O:,n fJJJ.7 h).H;_ (h); > (2) 
2 I I 2 JJ2 9f'lf 2. 

- v h) =~n (1vh)JV,0 (h)J· - ; u~,9'~ _, z 

h 
- I ~~ h ) = () ( v h) j/,0 (h) 

- J a -3CP -, :z • 
2 I 'f 

---.eT IIOMHHT:&, ~TO HCnOJI:&30BaBmaHCJl MeTO,lJ;HRa onpe,ll;ene

~OrJio~eHRa ~ cneKTpaJI:&HHX y~CTROB IY m Y nosBo

:;BCCMaTPHBaT:& npofl?MH 02 Ha BHCOTax IV 7Q-I2Q KM 

~ npM6JIHSHT6n:&HHe. 

CbBMeCTHafl CHCTeMa HS Tpex ypaBHeHHH ~ onpe,ll;ene

;veX Tpex ROMnOHeHT npaKTH~eCRH MOrJia 6UT:& pemeHa 

_..-:-,;;...-;.v ~ HHTepBaJia BbtCOT IV 20D-300 KM (cM.pHCo4). 
I 

::&..:.U , npoBe,ll;eHimli aHaJIHS IIOKaSaJI, ~0 TO"qHOCT:& IIOJ!Y

- - ~7 BLICOTHHX SaBHCHMOCTeM "cneKTpax:&HUX" ~TOTOKOB 

,- -v~aTO~Ha ~ COBMeCTHOrO pemeHHH TaKOH CHCTeMH Tpex 
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ypaBHeHHH. IT03TOMY npHMeH&HCH MeTO~ HCcne~OBaTe~HOrO 

paCCMOTpe:HWI ypam~ellHi ( 2) • Ha BBCOTaX h /" I 20 KM 

MOJieeyJmptme ItOMIIOHeHTbl paCCMaTpHBaJIHC:& CJMMB.pHO, ItaK 

o,ItHo n;e.noe 102 I + I .JI2 I = IM I, xapaKrrepHsy.a:c:& acixPeR

THBHHM cpe~eBSBemeHHHM cetieHMeM nor~omeHHH: 

()n (.11-Jl ,h)=f:o." (11,-11 ,h)n;lh)/n(h) ,· n(hJ=t n;(h) ... (3) 
M9crf 'f ! j-:1 JW 2 (/ ;·. j=1 I 

r.n;e ni - qucno qacrrHU j - ro copra B eMS. 

Ha '!'eX ze BHCO'!'ax, r.zte '[ (lff, h) =0, BCe TpH ItOM-

noHeHTil paccMaTpH:Ba.Jmc:& KaK o.zt~~o n;e.ztoe I l: I = I M I + 

I 0 I. 
llpH on;eHKe 0 j a<M> ( Jl, - A1 ) A1UI paceMa'!'pHBaeMWC 

CIIeRTpa.JI:&HHX HH'!'epBaJIOB HCIIOJI:&30B8.J.IE:C:b l~HO.l1:eHY.J! (;'~· s~xr, 
(A) , npHBe.n;emme B [I2] :6.' C:ilrl2 h)=IS:{.II,h)'P.,~) I <P. (l) 

J~am ) ~ J / o • 
rr 1 l1 

CBe~eHHH o pacnpe.n;e.zteHHH cneRT~llHoi HHTeHCHB-

HOCTH COJIHeqgoro HSJIYl!emia: 6wm BS.B:TH H3 pa60Tbl [ I3 ] • 

.IVm aToMapHoro oc~opo.zta y~TblBaJIHC:& aKcnepmvteHTM:&Hile 

.ztaHH!le (I4,I5 ] • 

~ onpe~e.zteHHH KOHUeHTplln!H BCeX Tpex KOMIIOHeHT 

no no~tieHHHM saa~eHMHM IM I H I ~ I Heo6xo~o SHBT:& 
r.t~~a 8 ro1 

BblCOTHble 3aBHCHMOCTH a = [ Q
2
] H :: [ Q

2
) +(,Na) • 

~ aToro nonytieHHHe ~ BacoT 200-350 KM axcnepHMeHTM:&-

Hile SHatieHHH OTHOilleHWI g Cp3.BHMBBJIHC:& C COOTBeTCTJ:IYI<IltHMH 

SHatieHHHMH STOro OTHOilleHRff no .n;aHHHM OT~~aPTHOM aTMO-
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·~.:-= I966 r • .ztmi pa.a.mmmx Termepa.Typ. IIoCJie aToro BH

~1ac:& Te MO~~HHe BHCOTBHe SSBHCHMOCTH OTHOmeHBH 
,. 

,RoTopue HSKXY~ o6pasoM OTBe~~ axcnepHMeH-

-~ BeJIKtnmaM Ha BlilCO'l'SX 20Q-35Q RM. lfi6pa.mme TaR& 

...c..soM saBncJriMocTH a (h) H B (h) H mcnonsoBaJIHc:& ,It.1IH 

:~~eJieHWJ: [ 0] , [ 02] H [ .J¥~1 KS UOJJYtleBHWC BHCOTBHX 

~CHMOCTeH [M) .H (I:) • 

CHcTeMa ypaBHeHd (2) C UORCROM Tpe6yeMHX 3Hatlemm 

H B (h) pemaJiac:& c noMOIIt&IO SBM Tmia BSCM-4. 3aa

.Nj ( h) no.n:y~eHH ~epes Ra.JrJtHe I 0 m. II pH onpe.tte.n:e- · 

-::uiCJia 'lla.CTHll B C~ pa.OOMa.TpHl3aJIB.O:& IIJIOOICaSi MO.D;e.n::& 

~epii, ,It.1IH KOTOpoi H3Me!leBHe OTHOmemm: BHCOTH HaJt 

~~OCT:&IO 3eMJIH R pa.OOTOJllmiO no JJ.Yl!Y npHHHMaJIOC:& 

~opUHOHaJI:&HlilM ROCHHYCY SeHHTHOro paCOTOgHHR. 

IIOJJ.Yllemme samcHMOOTH Rom:teHTpa.rtd aeiiTpaJI:&BHX 

noKaSaHH Ha pHC~5. 

Pu.c. 5 
, •• .. , II' Ill,.,., 

-
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BH.ztHo, liTO Ha BSCOTax I3Q-400 ItM oCSma,a: KOHD;eHTpa.

nHH HeHTpanbHHX 1Ja.CTHU KSMeaanac~ npuMepHO OT 5.IOIO ~0 
I; 5. IO 7 CM-3 • IIpm 3TOM ROmteHT:pax:um aToMapHoro IWCJiopo,na 

Ha'lHHaeT npeBSmaT:D ROHI.leH'!'pallHD MOJieicyJlflpHHX 1Ja.CTHn 

TOJI:DKO Ha . B'SCOTax 60JI:DIDllX 200 KM. 

KoHI.leH'.l':pa.IlHH MOJieiey.n:a:pHO~ KKCJIOpO,na 02 KSMeimeTCSI 

Ha BHCOTax 8Q-200 KM OT 4.!0!3 ~0 3.I08cM-2• Cne~eT OT

MeTHT:D, liTO Ha.JiiCS~mee HSMeHeHKe KOm:J;eHTpamm 02 C BHCO

TOH npoHCXO~O B OdnaCTH !05-90 KM. QpaBHeHJile nony~eH

HI:lX SHa1Iemm n ( 02 ) Ha BHCoTax 90-75 KM c pesyJI:&TaTa.MH 

JiiSMepemrli, IIpoBe~eHHHX C IIOMOIIt&IO JlruiMaH ·- Jv - qJoTOMeT-

p3., c~eT~CTBYm o HX xopomeM corJiaco ( 2,!6] • 

Ha pxc.6 noiCa.saHH pa.CC'qJIITamme SHa1Iemm: cpe;n;Hefi 
n . /n 

MOJieieyJJ'SipHOH Ma.CCI:l m = ~ m,.n'J· ? n i , BSCOTI:l O;n;HOpo~-
J:!.. d J•1 0 

Hoi aTMocwepu H = K ~I m [j H TeMIIepa.TypH Heiii:Tpa.JI:&Horo 

rasa T9 • Ms pHCYHRa BJii,ItHO, tr.ro SHa'QeHlf..<I m (h) 28.XI. 70 

6I:lJIH cynteCTBeHHo BHme. TeMllepa.Typa. Heifrpa.JI:DHoro rasa T9 
MOHOTOHHO BOSpaCTaeT ~0 23Q-240 KM. BHme - aTMOCWepa 

IIpaKTJiltzeCKK JiiSOT6pM.H1Dia. 3KcnepHMeHT 28.XI • 70 I'. xapaR

TepHsyeTCSI ~OBOJI~HO BI:lCOKHMH SHa1!eHHHMH 1r9 , ~OCTRra~ 
IItHMH I350°K. 

Hs CpaBHemm: ~ammx 0 HetiTpaJI:&HOM COCTaBe .ltJfJI .n;aH

HllX 3RCnepHMeHTOB_, CJie~eT, liTO OTHOCHTeJI:&Ha.ff KOHIJ;eHTpa-

11H.fi MOJieicyJmpHI:lX 1IaCTm:t 28.XI.70 r. 6Wia CYIIteCTBeHHO BI:lllle 
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_8epmUKaJib I ' __ 8epm.UKaAII D 

Puc.B 

K COzaJ.teHHm, IIORa TPY.ItHO O.IUf03Ha.1UIO O:tteJmT:D BOSMOa:

- rrp~ Ba~BmeroCH MSMeHeHHH Hei'rpan:&Horo cocr.ra

;epx&ei aTMOOWePH~ MODO npe,JUIOJIODT:D, 11'1'0 O.ztHOfi Jr13 

YBeJDIN8Hmi ROHD;eHTpaTUm MOJieieyJmpHLIX llaCTHIJ; MOrJia 
' 

BeCROJI:&RO daJU,DJaJt COJmelDJa.S: H reOMal'HHTHaB: aKTHB

~ BO BpeMH Hoadp:&cxoro .axcnepBMeHTa !970 r. (cM.r.ra6-
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JIRey II, B KOTopoi npmBe.ttemt ,1lJni onmoa:eaewx axonepoeu

TOB opepeMeoa"~Ume . R r . H eze,ItHen~me R~ sila:qemm: 

OTHOOHT~HOro ~CJia COXHe'IUIHX DHTeH H yope,ItHeHHHe BexH

-qmm oyw.m K-:m:HJ,texcoB) ·~ 

28.XI.70 

20.YIII~7I 

95 

60 

Ta6Jnm.a n 

89 

82 
I2 

8 
-------------------~·~-, ............... _ .. ··--4---4·_., ..... 4 . ~ 

O,IUiaKo, c .tU>Yroi C'l'OpoHH, xasan:oc:» 6s, 'lft'O .u;OJme:a 

6wr B KaROl-To Mepe npooBHT:&ca: cesommi s€fxi>exT: yBeJmqe-
[01 . . 

HHe ~Homemm: [ Ml B SBMHee BpeMH [ I7 ] • ECJm 

.ttaze IIpe.ItiiOJIODT:& 1 liTO pa.Hee J'Tpo H B'l'OpaJl riOJIOBJIHa a:s

ryc'l'a uoryT m ue xapa.It'l'ep:raso:eaT:ooa: 11eTKHMH cesoHlmMP.l :m:s

ueueHBHMH ueiTpax:&Horo cocTana, TO ~ sxcnepBMeHTa 

KOmta HOS:6ps: CJie,ttOBaJIO 6H Ol!JIJ'.,lta.T:O OTHOCJI'l'e.DHOI'O YBe.mAe"'" 

mm xoSI4eHTpaitllm aToMapHoro oCJiopo,tta. B TO xe Bpem MH . 

Blf.ltD, liTO a600JII1l'HHe ltOHIJ;eHTpiiUm MOJieicyJmpHHX "'a.C'i'HI( 

JieTOM 6wrx BHme, 11eM smoi. IIoxa ueT OKOH1lB.TeJI:DHo:i s:e~ 

HOCTH, KaBOB BHOOTHHH ,ItBaiiaSOH CeSOBHHX H3MeHeHHi Hei

TpaJI:DHOI'O OOCTa:ea BepXHe! aTMOC@eps, a Ta.IOite MeXB.HHSM 

STHX HSMeHe:mrit, HeJI:DSS:, no-BBJtHMONJY, CRB.SaT:D, qTo-JIH60 

onpe.tte.neBHoe no IIOBO.ItY ua6JIIQZta:mna:oa cTpyttTYPHHX m:sMeue

JDUIM ueiTpaJI:&Horo rasa. TeM 60Jiee, liTO B Jta.BHOM CJIYliae 
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- ·- ·mme H3MeHemm npoROXO,ItfiT Ha ~Be RSMeBemnt OOJ.IBe'tJ-

aKTHBHOOTR. 

ITo no~"tJeHHHM ~HHHM o6 RHTeHOHBHOOTH noTOKOB oOJ.I

.....::.uro H3JIY't!emm H onpe,tteJ.IeHmilM 3Ha'tJeHmiM nJ' (h) OD;eHH

- • .. • ;;& OKOpOOT:& ROH006pa.30BaHml ~ ( h) : 

= .LJ[i."&i (Jl,-JJ! h)njlhU<Po(1,-i11)exp[-£b.n (~,-Jl1,h)-1·lh)]] . (4) 
-l! j=f J~'Pf ' 4 j=1 J¥1' 

OrMeTHM, 't'l'O B HOllOJ.I:&3YmteMOSl Harm MeTO.rte HSMepeHmt 

~ _,_ :msa COJ.IHe'tJHoro H3JIY't!eHWI KOpOTKOBOJIHOBru£ rp3.HlllD;a. 

~-~HPYeMHX ,lt1DIH BOJ.IH onpe,tteJmeTOSl oneXTJWI:&HOfti Tf:YB-

- ~ aJI:&HOOT:&ID Q)oToaMHTTepa.. K ooltB.J.IeHHm s.z:teo:o meeT 

-- qnKTOp HeXOTOpoi Heonpe.z:teJ.IeHHOOTH. O.z:tHaKO, HOXO,Itf! 

'J.I:&TaTOB J.Ia60pa.TOpHUX HSMepemm KBa.HTOBOro BWCO,n;a 

- ... au [ 8-II l H HMelllitHXOSl npe.z:tcTaBJiemm 0 Ha.E:60Jiee Be-

-=n•,f pacnpe.z:teJ.Iemm cneKTpa.J.I:&HOH HHTeHCHBHOCTH COJIHe'tJ-

ASJIY't!emm ( I2,I3] Momo, no~BH.z:tBMOMY, C"tJHTaT:&, 'tJTO 

-~OBOJ.IHOBaSl rpa~ 'tJYBCTBHTeJ.I:&HOCTH aH~H3aTOpa 
0 

---exTpoHOB JieDT B pa.i1oHe .v 400 A. 

llOJIYl!emme no pesyJI:&TaTa.M msMepesi Bamqmm 

• (h ) nomsamt aa PHC• 7. .IVm aaxoJUtemm sm"tJetmi 

H 
, o6ycJioBJieHHHx BCeM cnexTpoM coJ.IHe"tJHoro HSJ.IY-

- no ~HHHM 06 RHTeHCHBHOCTH H3JIYqeH:HR B 06J.IaCTl'! 
0 
A [ I2, I3 ] onpe.rteJISlJ.Ioc:& norJ.IonteHHe KSJIY't!eHIDI B 

0 
-=&30He ~ 40Q-I A H BU'tJHCJI.fiJ.tHC:& 3Ha'tJemm: 'b.(~tooA {h)= 



- s.a-

= L a, (Jl1-.ll2, h) • !faR K oJie.Ito:eaJio omuta'l':& y11e'1' .ItOIIomm-
Jl,-Jl2 I 

'i'eH:&Horo msnyqe~ K3MeHKn BH.1t BBCOTHOH SaBHOHMOO'i'H ~(h) 

TOJI:&KO Ha BHOO'l'ax h < 200 IO.t~ · Ha BHOO'l'ax h > 200KM BRJia..lt 

STOro HsnylleHHR B KOHH3aQHm BepXHei aTMOOWepH COOTaBRReT 

N 50%. IIpHBe.n;emme sua11eHHSi ~ C h) OlleBDJPIO HecKonxo 

Mem,me HOTmmHX, IIOOROJIDKY npx BX OtteBitaX He Y11HTHBBJ10Jt 

BRJI~ B HOHHSanHID XeO'i'ItOro peHTreHOBOKOro H ROpnyORY~p

Horo HSJIYlleHH:£1. 

Puc.? 

Ha pm:o ~ 7 o6pamaeT BHHMB.HHe ci>aKT oylt(eOTBeeo pa3JJJ1111-

HWC BHOOTHHX 3aBHOHMOOTei 't (h) .ItJ]1l ,IJ;aHFIHX 3ItOIIepmaeH

TOBe EoJm 28.ll.?0 r. Ha BHOOTe h"' 2!0 ItM Ha6JIIQ1{8JIOJl . 
.TI;OBOJI:&HO OCTpHi MaKO:mvJYM OKOpoOTH HOmiSa.Iam, TO 20.Ylll. ?I 

aTa BeHHllmm. IIpaitTHllecu He MeijHJ!ao:& B ,ltHanasoae I9Q-

260 KM. KpoMe Toro, yBeJIHlleHHe a6cOJIIOTHHX 3HalleHHft ItoH

ueHTpamm MOJieicy~pHHX 'tla.C'i'm:J; Ha BHOOTax h<I80 ItM IIplt

BMO It CynteCTBeHHO 60JI:LJ.mtM SHallemmM q, ( h) H.a STHX BHOO-
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:.X. 

TIOJtBO,tta: HTOr 1 MODO CRaSaT:& 1 T!TO npoBe,lteHHHe Ha 

erax BePTHRaXD I m TI xsMepeHBR nor~omeBBR y~Tpa~uo

__ oBOro HBnJT!eHDR Oo~ C UOMO~D asaxH3aTOpoB ~TO-

.. ·· 9XTpoHOB UOKasa.Jm: 

a) HHTeHCDHOCT:& BHTe~Horo Y~TpaqmoJieTOBOro 

eHHR BHe o6zaCTH nor~omeRHH HSMeHHeTCH H89Ha~Tenb

B npeJtemax SRCnepHMeHTax:&HOi TOT!HOCTH)j 

6) TeMIIepaTypa HeiTIBJI:&Horo rasa 2a;n~?O r. 

~.- aBJIH.Jia I350 ±. I00°K, a 20.YIII.7I - II50 ±. I00°K; 

B) npH'DlHS Ha6JrJqJtaBIIIHXCH H3MeHemrli B CTPJKTYPe 

~~HOH aTMOC@epH UOKa TP,Y~O 06~0HHT:& B CBeTe 

ZXSTilHXOJl npeJtCTaBneHHi 0 BapH~X HeiTpBn:&HOro COCTaBa. 

nan:&Heimmi aHaJIH3 STHX pesyJI:&TaTOB JtOJIXeH 6HT:& 

- ·-;e.zteH B 6.n:Hx.a.imee BpeMH. 
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