
HHTEPKOCMOC 

HeKoropble pelynbTaTbl Hay4HbiX lKcnepHMeHTOB Ha paKerax 

,.8epTHKanb 1 H 2" H Ha cnyTHHK8X ,.iltHT8pKOCMOC 2 H 5" 

ilt3,D,8HO B 

AH rJJ.P 

iltHCTHTYT 3neKTpOHHKH 

Pe.o.a KU.HOHHaJI KonnerHJI: 

K). PycreH6ax, K-X. 6Hwocpcp, Jl, ¢HH. 

i 9 74 



lK-! I 

!a-. 

'· 
l-

e 
illiX 

ny

p-

16-

la 
,_ 

- 7 -

.K.l1.I'p:l.iiHrays, H.M.IllmTe 

PE3YJibTATH KOMlDIEKCHhiX l13MEPEHffi1 OCHOBHLIX 
IIAPAMRI'POB BEPXHEtl ATMOOOEPH l1 l-fOHOC@EPbi 

HA PAKRrAX BEPTviKAJib I l1 IT 

3a noc~e~Hee BpeMH 6~aro~apg ~OBO~bHO MHoroqgc~eH

HHM axcnepmvreHTa.M Ha pa.KeTax Iti cnyTHHKa.X, HaKOMeH o6nmp

HHH MaTepH~ 0 BHCOTHHX SaBHCHMOCTH~ a~eKTpoHHOM KOHUeH

Tpa!llDI ·ne H a~eKTpoHHoli TeMIIepaTypH Te , [ I ,2 J , 
a TaKXe KOHUeHTpanHR OCHOBHHX KOMnOHeHT HeHTpaHbHOro 

rasa n <j) BepXHeii aTMoccpeps, [I,3-5] • ITocTpoeHH H nmpo

Ko HCnMbSYm'CH MO~MH HeHTpa.JlbHOH aTMOCWepH [ 6, 7 ] • 

I,IUJa.KO, B pa:.n;e C~"ffieB Cpe~Ime MO~MbHHe .n;aHHHe cymecT

BeHHO OT~H"'DIDTCH OT pe~HHX SKCnePHMeHTOB H STO OT~

lJlle He Bcer.zta y;n;aeTcH o6MCHHTb. KpoMe Toro, He Bee Ha.-

6.niQitaeme aqxpeKTH :mvrem B Ha.CTOE:n.tee BpeMH O~OSHa'tJHOe 

o6McHeime. Hanpoep, HeT noKa "tJeTxoro noHmi/Ia.IDIJ1 nplf'DIH 

HaMIQitaeMhiX no~rO,D;OBHX BapHa:r:utii ne H n, • CymecT

aeHHO yc~oEHRHHCb npe.n;cTa~eHHR o MexaHHsMaX oxn~eHEH 

HarpeBa a~eKTPOHHoro rasa [ 8 1 • Tax, TOT waxT, 'tJTO Ha 

3HcoTax o6~cTm E ( h < I 50 xM) TeMIIepaTypa a~exTpoH
Eoro rasa "'DCTO B 2-3 pasa npeBumaeT TeMIIepaTyp,y Hefi

=~Horo rasa, sacTaBHD Yo~xepa nocTy~HPOBaTb HOBHfi 
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HCTOliHHK HarpeBa aJieKTpoHOB Ha aTruc BbiCOTax [ 9 ] • ITo 

ero tmeHHID TaKHM HCTOliHHKOM HBnHIDTCH BH6pauHOHHQ-BOS~ 

6y~eHHHe MOJieey.Jiii .N2 , B pesyJI:&TaTe coy;tapeiDili c 

KOTopm.m HarpeBaeTCH aJieKTpommi ras. K co.xraJiemuo, oc

HOBHbiMH TPYJtHOCTHMH TeopeTHliecxruc TeMnepaTypHbix oneHoK 

HBJIHIDTC.H KaK Heonpe;teJieHHOCT:& a6COJIIDTHHX SHa'tieHHH TIOTO

KOB HOHHSYI<Illero HSJIY'tieHJ.m, TaK H HeOJtHOSHaliHOCT:& aHep

reTHlieCKHX pacnpe;teJiemif1 o6paSy:tWtHXCH ci><>ToaJieKTpoHOB, 

llOCKon:&KY HMeromReCH .ztaHHble 0 Ce'tieHHHX HOHHSaUHH OTHOCHT

C.H, no-cymeCTBY, KO BCeM nponeccaM B UeJIOM npHBO~J!tKM 

K HOHHSauHH, a peaJI:&HOe 3HepreTI!li:eCKOe pacnpe.zteJieHHe 

SaBHCHT OT HHJtHB~aJI:&HHX nponeccoB. 

:r. ( 
ITOKa He.ztOCT~liHO XOpomo HSBeCTHH H a~eKTHBHble 

K03~HUHeHTH liOTep:& aHeprHH, OTCYTCTByeT TOliHOe OTIHCa

HHe CaMH.X npou;eCCOB 3THX liOTep:&. HanpHMep, .I(aJimpHO H 

!(err~ yxasaJIH Ha To, liTO aJieRTpoHHHe noTepm aHeprHH npH 

BOS6y~eHHH TOHKOM CTPYKTYPH nepexo.ztOB YPOBHH Q ( 3 ~) 
aTOMHOro KHCJIOpo.zta .HBnHIDTC.H cymeCTBeHHbiM MexaHHSMOM 

oXHa~e~q aJieRTPOHHoro rasa ( IO]. 
0TCYTCTByeT liOJIHa.H HCHOCT:& H B npe,ItCTaBneHHHX 0 

CKOpOCT.R:X peKOM6mia.IWOHHHX lipoUeCCOB, IIpoTeKaiOOtMX B 

peaJI:&HHX aTMocwep~mx yCJioBmrx. McnoJI:&SOBa.Ime Jia6opaTop

HHX ;taHHHX 0 KOHCTaHTaX OCHOBHbiX'aapOHOMH'tieCKHX peaKUHM 

H Ha6Jiro.n;etme CKOpOCTH HSMeHemm: ne BO BpeMR: SaTMemdi 
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npHBo~Hno x npoTHBope~~ pesyx.TaTaM. BecbMa aETYaxeH 

c ero,ItHf.[ BOIIpoC 0 Te!mepa.TypHLIX I1 BHCOTmtX HSMeHemm:x 

CKOpoCTei aapoHO~eCKHX IIponeccoB. B CBffSH C STHM 0~~ 

BH.ItHO, liTO NISI IIOJIY-qemm: rrpe.n;c~aBJieo:H o xaparrepe H 

BSa.HMOCBffSJI IIpolleCCOB, IIpo'l'eKaDltpiX B Bepmei aTMOO~epe • 

BWICHemm MexamrSMOB o6paSOBaRWI HOHOC~epH ReO.~XO~ 

KOMIIJieKCHLte l'I3Mepemm pa3JmtmllX IIapa.MeTpoB aTMOC<Jleps; 

3EliiOJIHeHHSX B O,IUmX H TaX xe YCJIOBJIIJIX H O,ItHOBpeMeHHo. 

co6eHHO BaEHO IIO~"tJeHHe O~HOBpeMeHBHX CBe~eHHi 06 HOHH-

30BaHHOH H HeHTpaHDHOH KOMnOHeHTaX. 

C I965 r. Ha COBeTCDX reowmsnecKHX paKeTaX npo

i,l{SITC.ff KOMIIJieKCHbie JISMepeJDJ:R: OOHOBBL!X IIapa.Me'l'poB Bepx-

e::i aTMOCcpepH [II] • Ilo-cymeOTBY, STR SKCnepHMeHTII 6HJIH 

=epBSMH HSMepeHWIMl'I, B pesyJI:&TaTe KO'l'OpbiX Ha BHCOTaX 

00 KM 6bTJIH lio.ny"tJeHH CBe,IteH:wi KaK 06 HOHJl!SOBaHlmX, 

-~ H 0 HeHTpaHbHUX KOMnOHeHTax BepXHei aTMOOWeps lipH 

~vuaxbSOBaHHH .n;HCllepcHOHHHX ~ORHTepcpepoMeTpH"tJeCRHX 

SOH.n;OBHX HSMepeHHi R HSMepeHHH nor~o~eHHH CORHe"tJHoro 

~~eHRH. lo STOro KOMnXeKCHHe SKCnepHMeHTH liO,It06Horo 

~~a c ncno~soBaHHeM WOTOSMHCCHOHBBX HSMepeHJiiH 6~m 

-~Be,IteHH TMbKO Ha Mem.nmx BHCOTaX ( 6Q-I20 KM) Eop~O 

,;:;;>. ( I 2 ] • B I969 r. a.HaJIOI'Jii1mlile sxcnep:oeHTu c HCnonb-, 
· ' '323HeM ClleKTpOMeTpoB R HeCKO~bKRX TmiOB SOH,ItOB IIpoBo

Cl> TJiiMOTR lii ,n;p. [ I3} )tO BHCOT h < 270 RM. 
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B coBeTCKRX aKcnepRMeHTax Ha xa~oi pa.KeTe o~o

BpeMeHHO ' HSMepaxHc~, a~eKTpoHHaH KOHUeHTpauEH ne npH 

noMOIItH ,nHcnepcHoHHoro pa.ttHO:mlTe:P<I>epoMeTpa ( I4 ] , TeMIIe

pa.Typa a~eKTpOHOB Te - soH,ItOBl!IMH MeTo,n;awr ( I5] H no

r~omeHHe y~~TpacpRMeTOBOrO HS~'IeHIDI CoJIHIJ,a - npH TIOMOiltK 

aHa.JIE:SaTopa liJoToa~eKTpoHOB [ I6] • Cyli{HOCT:& noc~e.n;HHX 

HSMepeHHM COCTOHT B perHCTpaURH a~eKTpOHOB, SMmTTHpoBaH

ImX H3 qJoTOKaTO.zta H onpe.n;eJieHE:H HX SHepreTH'!eCKOrO pac

npe.n;eJieHIDI. ITocKo~~KY noc~e.n;Hee onpe.n;anaeTcH ~RHaME: 

BO~H n~romero HS~'IeHEH, TO saBHCHMOCT~ WOTOTOKa oT sa

.n;epXHBaromero noTeHUHana .n;aeT npe.n;cTa~eHRe o cneRT~~

HOM COCTaBe HS~'IeHHH. ~ 3TOH neJIH B ~a6opaTOpHHX YCJIO~ 

BHHX aHanKSaTOp 06~'I~CH MOHOxpOMaTH'IeCKHM H3~'IeHHeM 

pas~wnmx ,ItJum BOJIH, a saTeM no~eTime BO~~Ta.MIIepime xa

paKTepmcTHKH COTIOCTaBnHJIHC~ C Jia6opaTOpHHMH. 

M3MepeHHH ITpOBO~C~ .ItO BHCOTH ~ 500 KM B 

I965, I966, I970 H I97I rr. npH seHHTimX paccToHmmx 

CMHil;a "' 78-82°. TpaeKTOpD paKeT 6wm 6Jm3KH K BePTH

KanLHHM. B HTOre STHX SRCnepHMeHTOB 6axH TIO~'IeHH CBe.n;e

Inm He TC>J.tDltO 06 HOlm3HpOBaHHOi, HO H 0 HeiTp:lJILHOK ltOM

noHeHTax aTMOC~eps. CbBOKy.nHOCT:& nony'IeHHHX .ItaHHSX nos

BOJmJ.ta onpeJteJJll'l'~ Ta.ttHe napa.MeTpH Ra.R aqxpe:KTHBBHi Koaqr. 

~BnHeBT peKOM6HHa-UHH9 npHTOK Te~ K SJieKTpOHHOMY rasy, 

a~peKTHBHOCT:& HarpeBa a~eRTpOHHOro rasa. 

B pesyJI:&TaTe COTIOCTa~eHHH BHCOTHHX SaBHCHMOCTeM 
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n (h) C IIOJIY'fleHHI:lMH 110 liiSMepemim IIOrJiotnemm YJI:DTplqmOJie
e 

TOBOro HS!Y'flemm SaBHOKMOCTHMH CXOpoCTH HOH006paSOBaBBH 

t (h) BHliHCJIJIJili!C:D SHa'flemm _sqxpeKTHBHOro KO~eBTa 
peKOM6HHa.Ill'IK [II, I?] ~ IlpM STOM CJie,JtYeT OTMeTHT:D, 'liTO 

mJ!eDIU~eCJI B JIMTep:l'fYpe oneHKH xosqxpHI.l;ReHTa peKoM6mmullf0" 

[ I8,I9 J CYIIteCTBeHHo pa.CXOJtff'lCJI Mew co6oii. OcHOBHa.H 

np:orqmm pacxoli',II;emm: - TPY.ItHOCT:& y'fleTa <ImtTopoB, BJ.tmiBJJniX 

Ha IIpOIJ;eCCH peKOM6HHaiUm. CpasHeHHe pa.SJmlmHX liOJIY'tleHHWC 

O,ItHOBpeMeHHO H HeSaBHCHMO cy ( h) - H ne (h) -. ~poqnmeii 
B CO'tleTaHHH C ,ItaHHHMH 0 COCTaBe aTMOC~eps liOSBOJIReT onpe~ 

,IteJIHT:D BHOOTHYID SaBHOKMOCT:D s~»eK~HBHOrO KOS~eHTa 

pexoM6HHa.IUm:. KpoMe Toro, 6HJIO noimsaHo, liTO HaCSJliD.ItaBmeeo.s: 

B 1966 r. no CpaBHeHHID C I965 r~ B03paCTaHHe RXOTHOCTH 

HeWrpaJI:DimX liaOTm.J;, H OC06emiO OTHOCE:TeJI:DHOe YBeJmlle&e 

KOI{UeHTpllum MOJieKyJI.fipHOH KOMIIOHeHTH aTMOOfbepl:l . [ 11] , 
npm:BeJIO K cymeCTBeHHOMY H3MeHeHHID BSOOTHOH 3aBHCHMOCTH 

KOSqxpH!UieHTa peKOM6HHalJ,lm. j3 a<IxJ? BI:.mle 200 RM. B !966 r. 

B HHTepBaJie 24Q-360 KM BMeCTO MOHOTOHHOro y6I:lBaHHH C BH

OOTOII mi6JIIO,ItaJIOC:b He6oJI:bmoe yBe.mtremte, a sarreM - npax

TH'fleOJG!, IIOCTOHHOTBO K03q¢IDT,HeHTa peKOM6HHarum. J])IqxpysH

OHHbie nponeocH mMe.m Taue 60Jiee oJiommit xapaKTep. 

OueHKa npHTOKa TeiiJia B aJieKTpoHHOMY rasy 6I:lJia nO

c:MmeHa pa6oTa r.ztaJieBl1!1Ia H llliC11'Te [ 20 K lloi:OIIOJibSYH pesyJI:&

TaThl O,IUIOBpeMemrux HSMepeHH:J ne H Te ' a TaRJKe KOHD;eH

TpaunH H TeMIIepaTyphl HeH'l'pax:&HI:lX qacTHIJ;, pemanoc:o ypas-
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neHHe 6ananca Te~ H onpe~exanCH npHTOK TenHa K a~eK

TpoHHoMY rasy • B Ka:qeCTBe OCHOBmtX Mexa.HH3MOB OXJI~emm • 

a~eK'l'poHHoro rasa pacoMa.TpH~HC:& ynpyme coy.u;apeimB: o 

aTOMapHbiM H MO~eeyJIJipmiM KHC~Opo~OM, TIO~ODTe~HW.m 110-

HaMH, MOJieKyJIJipHLIM aSOTOM~ BOS6y~eHHe BpantaTe~:&HiiiX ypoB

Heii MOJieicy~ !{2 , a TaiOKe BOSC)yJK,IteHHe TOHKOH CTpyKTypbi 

a~eKTpOHHbiX ypoBHeii aToMapHoro KHC~opo~. ITpe.u;no~araxoo:&, 

liTO OOHOBHiiiM HOTO'tllmKOM HarpeBa SJieKTpoHHOro rasa .fiBJIJI

~OCb y~TpaWHOHeToBoe H~tieHHe Cb~nna. TaKHe B03Mo~e 

HOTOqauKR EaR a~eKTPOHHUe TIOTOKH K3 npOTOHOC~epu, a~eK

TpHtieCKHe IIO.IDI, lVrarimTO:m.ttPO.ItHHaJ.~.mqeCKHe BO~Hbl H np. B 

paooMoTpeHHe ne npumiMa.Jmo:&. ITpoBe.IteHHHe ou;emw noKa3aJIH, 

qTo B036y~em1e TOHKOW CTPYRTYPH SJI9RTpoHHbiX ypoBHeii 

aToMapHoro :moJiopo.u;a HrpaeT cymecTBeHHYIO pOJI:& B 6aJiaHce 

TenHa B BepXHeH aTMOC@epe. K TI03BO~H 06~CHHT:& OCHOBHHe 

oco6eHHoCTH axcnepuMeHTM:&Hlilx npowMeil ~ (h) )])Iff h'>200 · RM. 

B HaCTOHIItee BpeMR: MOiKHO IIOJiaraT:&, liTO IIOJIY'tieHHUe O'tleH:& 

BbiCOKHe 3HatieHRa a~eRTRBHOCTH HarpeBa a~eRTpOHHOrO rasa 

( 70 + 80%) , o6yCJIOMeHH 3aBb1WeHmiMJti _3Hatiemm:l\m ROHD;9HTpa

D;HM aToMapHoro RHCJiopo.u;a, )])Iff onpe.u;eJiemm: ROToporo 6~u 

HCIIO~:&SOBaHbl TeopeTH"qeCKHe SHatieHHH a~eKTHBHOrO Ce'tleHRH 

nor~omemm [ 2I] • McnoJI:&SOBaHHe pesyJI:&TaTOB aK~nepmeH

TM:&HhiX H3Mepermi1 ceqemni norJionteHHH 0 [ 22,23] .n;OJiiKHO 

npHB9CTH K cymeCTBeHHO MeH:&IDHM SHatieHWIM :i' -( 50+55%) • 



:ff • 

~B-

::&, 

nr, 

~ • 

'e 
tM. 

3a 

pa.-

ii 

m 

- 13 -

3anyCK paKeT BePTmi~ I H BePTHKaX:& IT 6~H TOXe 

npoBe~eHH yTpoM. 3eHHTHOe paccTOHHHe Co~ 6~o 82° 

oM 78°, COOTBeTCTBeHHO, a n~KCHMaH:&HaH BHCOTa llO~~eMa 

- 470-480 KM. Ha pHc.I llpRBe~eHH llOJIY'leHHHe 3aBHCHMOCTMI 

n e ( h) [ I4 ] :a: ~ (h) [16]. 06pamaeT Ha ce6H BHMMa.HHe xopo

mee Ka'leCTBeHHoe cor~acHe STH npRBe~eHHHx ~aHHHX c pesy~:&

TaTrum npe.ztH.ItYI.ItHX aHaJiorH"l!Wx aKcnepHMeHTOB [II ,I7J • 

""" 
3XJ 

\' 
I ' 
I 

' ' \ . I 
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_8ef¥TUIXOJbl 
-BDfi'ZUJ«lAAJ D 

~ foJ 
tt, t:H"' crx4 

Ha BllCOTax IIO-I50 KM mKCMIMYM q, (h) ~eDT Ha - 20 KM 

Bmiie Ma.KCJmYMa ne (h) , 'lTO CB~eTeJI:&CTByeT 06 YBeJIH'le

BBX KOS~~eHTa peKOM6HH~ Ha STRX BHCOTaX. B o6~aCTR 

:50-400 KM, Ha060poT, BHCOTa MaKCIDqMa ne( h) npeBonnaeT 

CHMYM q. ( h) Ha - 30 KM. 

06pamaeT Ha cedff BHHMaHHe H TO 06CTOHTeJI:&CTBO, 

-·0 20.Ylli.7I r. pacnpe~e~eHHe a~eKTpoHHOM KOHUeHTpa~H 

~ o6JiaCTH Ma.KCmvtyMa C~OJI F'- 2 6~0 MeHee KOMriaKTHHM, 
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treM 28.n. 70 r. 3Hatre:mm ne B MaKCIDJJYMe CJIO.ff F' 2 BO 

BpeMH H3Mepemt:H Ha BeP'l'HRa.Jm II 6WIH CYBteCTBeHHO Mem,me, 

no cpaBHemno C BePTHitaJI:&IO I. BapHaiJ.HH BLICOTHWC npo([JWieti 

ne ~ ~aHHLIX SKCnepHMeHTOB COOTBeTCTBYIDT xnaccnqeCKHM 

npe,JtCTaBJieH:wiM 0 Ce30HHLIX H3MeHemmx ne Ha cpe,ltHHX nmpo

TaX [ 24, 25 ] • O,JttraKO B ,n;aHHOM CJIY'Ilae Ha6JIIQD;aeMUe H3Me

H6Imf! ne (h) Tpy.n;HO 06'.bR:ClmT:& sa ctreT BapHa.D;KH ' H6WrJWl:&

HOro COCTaBa [ I 6 ] , TIOCROJI:&:ey .n;.mi STHX SRCnepHM6HTOB 

Ha BHOOTax h'> 200KM He Ha6JIIQD;aJIOC:& OTHOCHTeJIDHOrO YBeJIH- 1 

\_ 

treHEH KOHUeHTpauHi MOJie:eyJIHpHLIX KOMnOHeHT B JI6THee BP6MH 

[ 24,25] • G7Ie.n;yeT 3aM6THT:&, 'ITO lfrutT OTCYTCTBlm TaKHX 

Oe30HHHX H3M6H6HHH B OTP,YKType HeHTpaJI:&HOH aTMOOW6PLI 

OTMe'llaJ!c.a: H B pg.n;e .n;p,yrnx sKcnepmvreHTOB [ 3 ] • C .n;p,yroii 

CTOpoHLI, xapaKTep BLICOTHLIX H3M6HeHHH H a6COJIIDTHLte BeJIH

liHHbl KOHUeHTparl;lm Hei-tTpaJI:&HLIX 'llaOTHU 20.Ylll. 7I r. 6LIJIH 

TaKOBEI, "CJ:TO BEICOTHLIH n~WI:& "'(h)no-oYIIleOTBY He IDVIeJI 

li6TRO BLipaJKeHHOrO MaKOm\VMa.. Ha BHOOTaX !90-260 KM Ha-

6JIIQnaJIOO:& rrpaKTWieOKH nooTo.a:HOTBo 3HatieHID1 ·~ (h) • OToiQD;a 

Hanpa.nmBaeTO.ff BUBO.D;, liTO QopMa CJIO.ff F' 2 B 3Ha~TeJI:&HOM 
Mepe o6yOJIOBJieHa xapaxTepoM BLICOTHOH SaBHCHMOCTH OROpOCTH 

liOH006pa30BaHR.ff, T.e. B KOH6"CJ:HOM C'leTe, BHCOTimM pacnpe

.D;eJI6HKSM m TIJIOTHOOT:&ID Hef~paJI:&Horo rasa. O.n;aaxo Ha6JI~e

Moe I!pli STOM yMeHDW6HHe n e B Ma.KCJ.l!MYM6 r 2 CJIO.ff 

o6'D.ffcHHT:& Tpyntto. IIo-BH.ItHMOMY, npn paccMoTpemm npH'IlHH 

C630HHOM aHOMaJID He06XO,ItHMO nprumMa.T:& BO BHHMa.HHe OOBO-
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KynHOOT:D pasJJlrll"niHX clmtTOpoB: IIOTOKH saps:llteHHI:lX lla.CTHD; JIIS 

IIJiaSMOOcpeps H COIIps:EeHHOl'O IIOJIYIIIapHfl, HSMeHemm: IIJIOTHOCTJII 

H COCTa:ea HeHTpaJIDimX 1:1aCTHU, CeSOHHOe IIOBe.tteHHe HeHTpaJlD-:

HHX BeTpoB, BJimiHHe SJleKTpnecKia IIOJiei J/1 np.' [ 24 ] • IlpH- . 

"leM, BliOJlHe BepO.B:THO, "'TO OTHOCH'J.'eJI:DHaJI poJlD ItallUtOl'O HS 

STJIIX clmtTOpoB MeBReTCH B 3aBJIICHMOCTH OT XOBRpeTHHX JCJlOBHi. 

B ;o;aJI:&HemueM npe,ItiioJia.raeTc.a: · A11f! ;o;ammx axcnepmeHToB npo

aHaJlHSHpo:eaT:& llpJIIl!Blm Ha6JrJQitaeMHX Bapliiartd n e H Hei'.rpaJI:&

HHX llaCTmJ;. 

I! pH OUeHRe npo~eCCOB peKOM6HHaiJ,HH 6WIO HCIIOJIDSOBaHO, 

o6~enpHHHToe npe;o;cTaBJleHHe o XBa,ItpaTmqaoM saxoHe saBHCH

MOCTH CROpOCTJII peROM6HHannH OT SJleR~poHHOH ROHUeHTpanJIIJII 

B HHZHei HOHOO~epe (IIQ-!70 KM) H 0 JlHHeiHOM SaROHe -

B BepXHeH HOHOC~epe (I8D-400 KM). IIepBHH CJlY"laH xapaKTe

pHsyeTCH KO~eHTOM ~ ~~= [ CM3cex-~, a BTOpoH -

xoatf$m,meHTOM } 8~ = . [ cex-I] • 

,lJ,.1m BHCOT I30-I70 KM SHa"le:mm cl. aqxp 6:wm o~e
HeHbt, HCXO.ltff HS ypa.BHemm 6aJia.HCa HOHJIISa,nMH B:m.zta: 

dne _ 2 

_dt - CJ, - .clBtf'f ne ( 1) 

BeJm1nmEi anyaf onpe,IteJlFIJDIO:D IIO SKCIIepmvteHTaJI:&HliiM SHa-

11emmM . ne 1 HSMepeHHiill'A Ha O;o;HH~ JII TeX ze BHCOTax Ha 

30CX0,1lSiiJteM H HHOXO,ttmiteM Ylla.OTRB.X TpaeKTOpml }mteT ~ Jl;m 

8KCIIepmMeHTa 28.XI.70 r. SBalleHHa J~t 6SXH llpaRTH-
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t{tOD pllBHY QJIIJ BG BC8M paCC-'l'JKBa ... M )t118118.8GK8 BKOOt' t 

a 20.YIII. 7I r. - TOJibltG MS1 h > 320 Klfo 

PesynTar:s oneHox uomsa& a pxe.2. 3qxper.rDmd 

X09@ET,IeHT pexoMdoau,n :eap:&QYftOSi 0'1' I,5oi0-8 .ltO 

-7 ~ -I .-/ (h) I,5•IO eM oex • BYcoTBM: aa.BKcoocT:& ~ sqxp 
xopomo no,ltTDepgtaeT oeDIU~eost TeoprrJAecoe oneHD ( 26 1 • 
Cne.n;ye'l' OTMe'l'H'l':&, liTO a6oOJimJme smqemm: d. a({xl) ( h ) 
.ttmt axcnepoeHTa 28.XI. 70 r·• sa BHCO'l'ax h < I GO XM oxasa

JDIO:b B HICXOJIDRO pas Menme t li8M BO BpeMR HS.Mepeoi 20. 

YIII. 7I r. IIo Bceii BH.Iti4MOC'l'B a'l'o o6yCJ1oBJies:o uenJJOOIIf sm

-qemm:MH 061l{ei RORU8H- h.K 

'l'pauKH Hei'l'PQX:DHHX 

'Cia.C'l'li!U Ha . STJIX BHCo

'l'Qx [I6] • BepogTHo, 

npee.n:emme s,1tec:o sm

lleHHH a{ 3~ Heoxox:oxo 

MeH:Dme KCTHHBHX91IOCKOX:b-

fO" 

KY npm: oueHXe s&al!emtii q, ( h} 

-iivfn..vJ•O 
---di.v(n.,,V)~ 

He npHHHMaH.KO:D BO BHHMaHHe TaKHe HCTO~ KOHH3an1Ht 

RaK peHTreHoBcxoe M xopnycRY~PHOe xany'tleHHH. 

BaCO'l'HHe 3a.BHCHMOCTH a!fxl>eRTHBHOrO ItOS~e!ITa pe

ROM6:tma.Inm jj a®> .ItJIH h > 200 RM npHBe.n:eim Ha pxc.3. 

Ha STJIX BHCOTaX npo~ ft sqxp onpe.n;eJmJIO.fl HS ypaBHe

mm: 6a;raHca momrsa:mm B CJie.n;yRJiteM mme: 
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dne 
dt = q,. - ft~rrne- .di.v ( ne·v) 

h,Kf1 

3IXJ 

2501 

200 

lf1t 

I 
I 
I 
I 
I 
I 

&~i 

Puc.J 

-tllv{n,·V).O 
--4i.v(n,·vM; 

, ~, &pmu~<ubU 

(z) 

CrrJIOWHrui E: nyHKT:HpHble . KpHBHe Ha pHC.3 no.ny11e1m B 

::Ipe,ItiiOJIO!teHD, liTO tr.n:eH div(niVJ=O, a InTJ)KX-nyBXTHpHHe 

- .D;,mi c:ay'tJWI, liTO div (ne ·V) onpe.zte.na:eTcm Tonxo Bep

BKaJI»Hoi ~~SHei: 

d -, 21< ~ . f, ( dhe iv(ne·v,= mn . SLnl ~ 
3 dn, n ) 

+ 2H. dh + 2H2 (s) 

~e ~ - llaCTOTa coy~apeHHi, H - mRSXa BHOOT, 

1 - Mai'HHTHOe HaRJIOHeHHe ,· n - KOBileBTpaTUJ'i Hei'rpaJil)-
' . 

.3&X "tJa.CTm:t, Ts H iii - TeMIIepa.Typa H cpeJtHJm MoJie:rcyJmp-

~ Macca HeiTpaJIL&oro.rasa. 
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IapaxTepHO, liTO BLICO'l'Bafl SaBHCHMOCT:& } aqxp (h) 
~ 28.n.7o r. HaiioMKHaeT TaKOBYID )l)1JI axcnepH

MeHTa I3.X~66 r. B paCSoTe [ I7] CSwxo no:msB.Ho, 'tiTO no,noCS

HHi xapaxTep BHCOTBLIX HSMeHeHHH j3 a~ MOZeT 6LtT:& o6y

C~OBXeH YBexR't{eHHeM xoHtieHTpa~ MO~eK,y~pHOR KOMnOHeHTLt 

a'!'Moc~epu, B pesy~:&TaTe -qero B nponeccax HC'tieSHoBeHEH 

SapF.tzeBHLtX ll.aCTmt YBe.mrrmBaeTCH OTHOCHTeDHHif BI\JIM 
+ + 

pealtltlfi peltOMCSma,nd HOHOB f{ 2 H 02 . H yMeH:&maeTCJI 

,noJIJI oCSMemmx pea.ICIJlffi, rr.e. yBe.mtmBaeTCJI pexoMCSHHamm. 

Cpa.BHemte pesyJI:&TaToB KsMepemm m paxeTax Bepr:r.ma.JID I 

K II, a Ta.RZe ,ltaHHhlX pa.60TLI [ !7] CBH)J;eTeJI:&CTJ3YeT 0 TOM1 

ll'l'O Ha6JIIQitaeMHe npocp:wm n e M, COOTBeTCTBeHHO, BHCOT-

mre SaBHCHMOCTH K aCSCOJIIOTHLte SHat~emm fi aclxP .ztJI.f.[ 

h ~ 200 RlVI HeJI:&SJI oCSMCHHT:& TO~:&KQ C noSHIJ;MH OTHOCKTeJI:&

HLIX HSMeHeHHi HeHTpaH:&HOrO COCTaBa. nxa nOJIHOrO noHKMa~ 

xapaxTepa pexoMCS:wm.Iijiiommx nponeccoB, npoTexa.Imt~~x B Bepx

Heli aTMOCqJepe Ha BLICOTax h ? 200 KM HeOCSXO,ItHMO npHHHMa.T:& 

BO BHHMaHHe He TOJI:&KO ~HHJ:le no COCTaBy HeHTpaJI:DHOrO rasa, 

HO H aCSCOJIDl'HHe s:aaqemm KOHUeHT:IBUKZi. KpoMe TOro npH 

paCCMOTpeHKH CSanaHCa HOHHSauHE c~e,nyeT yquTHBaT:D B ~eHe 

JJ;BHXeHd He TOJ.t:DKO BeprHKan:&HYIO JJ;HifxlJYSHIO, HO PI HeH'!'paJI:&

Irue BeT piX, aJieKTpH't{eCIGie noJIJI Ill np. , BJnmmte KOTOpbiX Ha 

pacnpe,neJielD/Ie sapF.tlteHHI::Ix tmCTm:t B o6JiacTH MaKCHMYMa P2 
B cpe.rumx ImipoTax, oco6eHHo B sm.mee BpeMR:, HaiipHMep, 

MOlleT CSHT:D BeC:DMa CYJ!teCTBeHHLt.l'd [ 25 ] • 

5 
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