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CPABHEHIIE 3KCTIEPIIMEHTAJibHbiX ,ll;AHHbiX 0 HE:tlTPAJibHOM 
COCTABE HA BbiCOTAX ~ 150-7-350 KM C MO,ll;EJIHMII 

BEPXHEll ATMOC<I>EPbl 

Konn;eaTpan;Hn: 0 , 0 2, N2 H nJIOTHOCTb aTMoc<!>epbr, onpep;eJieHHLre no 
HaMepeHHHM HHTeHciiBHOCTH yJILTpa<!>HoJieToBoro HBJiy'leHHH CoJian;a neonTH
'leCKIIM 1\IeTO}J;OM Ha COBeTCKHX reo<!>H3H'!eCKHX paKeTaX C 1965 no 1978 r., 
cpaBHIIBaiOTCH c p;aHHbiMH Mop;eJieii: neii:TpaJibHOii: aTMoc<!>epbi. Pacxomp;eHHH 
MeJKp;y :mcnepHMeHTaJibHb!MH Iii MO}J;eJibHbiMH }J;aHHbiMH CliiJibHee npOHBJIHIOT
CH ,ll;J1H nepHO}J;OB nOBb!illeHHOH COJIHe'IHOH aKTHBHOCTH. 

K HaCTOHIIJ;eMy npeMeHH Ha ocHone orpaHH"'eHHOro ROJIH"'eCTBa :mcrrepii

MeHTaJihHhiX p;aHHbiX )J;JIH orrpep;eJIBHH~'X l'BJIHO- H reo<lJII3H"'8CKl!IX YCJIOBHH IIO

CTpOBHO HBCROJibRO IIOJIY8MIIHpii"'8CRHX MO)J;BJie:ij: COCTaBa B8pXH8H aTMoc<!Jepbi 

(HaiipHMep, [ 1-4)). ,lJ;JIJI pac"'eTa ROHD;BH TpRIJ;liH HBHTpaJibHbiX ROMIIOHBHTOB 

B 8THX MO)J;BJIHX liCIIOJib3YBTCH IIpH6JIHlli8HH8 p;H<!J<!Jy3HOHHOTO paBHOBeCHH 

(<!JopMyJia Baii:Tca- YoJIRepa) H rrponop;HTCH ycpep;HeHIIe p;aHHbiX )J;JIH Ram

p;oro Ha6opa BXO)J;HbiX rrapaMeTpOB, B Ra"'eCTBe ROTOpbiX 6epyT ):\8Hb rop;a, Me"CT

HOe BpeMH, reorpa<!JH"'8CRIIe IIIIIpOTY H )J;OJITOTY, BbiCOTy h, reoMarHHTHbi8 HH

p;eRCbi (KP HJIH Ap), IIOTOR F1o,1 coJIHe"!Horo H3Jiy"'eHMH Ha p;JIIIHe BOJIHbi 

10,7 CM 3a rrpep;brp;yrrw:H p;eHb H cpe)J;Hee 3Ha•reHHe rroToRa F\o,7 3a TPII o6opoTa 

CoJIHn;a c n;eHTpoM n paccMaTpHnaeM~>rii )l;eHb. Hey"'eT peaJibHbrx pacrrpep;eJie

rmii: HHTeHCHBHOCTII HOHJI3yrorn;ero H3JIY"'8HIIH CoJIHn;a, p;HHaMH"'eCRHX, <!JoTo

XIIMII"'ecRIIX IIpOD;8CCOB H OIIIII6RII ROppeJIHD;MOHHbiX 3aBHCHMOCT8M nh OT BXO)J;

HbiX rrapaMeTpOB M0):\8JI8H IIpHBO)J;HT R OIIIII6RaM IIpOrH03a nh, 'ITO BH)J;HO H3 

cpanHeHHH paaJIH"'HbiX MO)l;eJieii [5, 6]. KpoMe Toro, 6om.rnaa '!aCT:& p;aHnbrx 

0 nit, IIOJIOlli8HHbiX B OCHOBy MO)J;eJieH, IIOJiy"'eHa CO CIIYTHHROB, 'ITO rrpaRTII

"'8CRM He II03BOJIH8T pa3):\8JIHTb BepTIIRaJibHbie I1 ropH30HTaJibHbi8 H3M8H8-

HHH nit. Herrocpep;cTBeHHO BbiCOTHbie rrpo<!JMJIH nit MoryT 6biTb IIOJiy"'eHbi no 

p;aHHbiM paReTHhlX H3MepeHIIH. floaToMy cpaBH8HH8 H3MepeHHbiX Ha reo<lJM3M

"'8CRHX paReTax AH CCCP ROHD;eHTpan;Hii 0, 02, N2 c MO)l;eJibHbiMH n" rrpep;

cTaBJIHeT MHTepec RaR C TO"'RH 3p8HliH COBeprneHCTBOBaiiMH IIOJIY8MIIHpH"'8-

CRIIX M0):\8JI8H, TaR H BbiHCH8HMH BOIIpOCa 0 TO"'HOCTH M0):\8JibllbiX rrporH030B nk· 
IlpH 3arrycRaX BepTHRaJibHbiX reo<lJH3H"'8CRMX paReT, OCyiD;eCTBJIHBIIIHXCH 

)l;OBOJibHO peryJIHpHO Ha IIpOTHlli8HHH IIOCJI8):\HHX ):\8CHTHJI8THH, IIpOBO)l;HJIHCb 

Hp;eHTH"'Hbre H3MepenMH HIITeHCHBHOCTH yJibTpa<!JIIoJieTonoro M3Jiy"'eHHH CoJIH

n;a H80IITH"'8CRMM M8TO)J;OM H ero IIOTJIOID;8HHH B 38MHOH aTMOc<!Jepe [7-9). 
XapaRTepHCTHRH rrorJiorn;eiiHH yJI~>Tpa<!JHoJieTonoro H3Jiy"'eHHH pa3JIH"'HbiX 

CIIernpaJibHbiX )l;Haiia30HOB )J;JIHH BOJIII HCIIOJib30BaJIMCb )J;JIH IIOJIY"'8HHH HH<!Jop

MaD;HH 0 ROHD;BHTpaD;HH, COCTaBe I1 TeMrrepaType HBHTpaJibHbiX "'aCTHD; BepxneH 

aTMoc<!Jepbr. XoTH 3arrycRH paReT rrpoBOAHJIHCb cpannMTBJibHO petJ;Ro (n cpep;

neM 1 pa3 B IIOJITOpa-p;Ba rop;a), 0):\HaRO CHCTBMaTM"'HOCTb O)l;HHaROBbiX 'H3-

MepeHHH Ha 1IpOTHlli8HHH )J;JIHT8JibHOTO rrepHop;a BpeMBHH (~15 JIBT), IIO

CTOHHCTBO M8CTa H Bp8M8HH IIpOB8):\8HHH 8RCIIepHM8HTOB (cpep;HHB IIIHpOTbi 

enporreiicRoii: "!aCTH CCCP, ocenHee npeMH, 3eHHTHbiH yroJI Co,.:mn;a x;;::,65°) 
II03BOJIHIOT Cp;eJiaTb OIIpep;emmHbie BbiBO)J;bi 0 )l;HHaMHRe H8HTpaJibHOH aTMO-
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No I SIWII. 

1 20.IX.1965 
2 13.X.1966 
3 3.X.1970 
4 28.XI.1970 
5 20.VIII.1971 
6 2.IX.1975 
.7 14.X.1976 
8 25.X.1977 
9 3.XI.1978 

MecTrroe 
BpeMJI 

06.27 
07.15 
07.20 
08.29 
06.00 
07.40 
13.50 
15.25 
14.45 

x. rpa;o; 

83 1- 5 73 
81 2- 8 115 
78 1+ 4 125 
82 2- 8 · 135 
78 1 15 126 
67 1+ 6 87 
65 2 3 73 
80 0 4 88 
77 2- 12 159 

c<flepni, 0 B03MOlliHbiX rrpiPIMHaX 9TOM )l;MHaMIIKII, COIIOCTaBIITb 9KCrrepiiMeH

TaJibHbie peayJinTaTbi C Cy~eCTBYIO~IIMM M rrpaKTM'IeCKM MCIIOJin3yeMhlMII 

MOi'J;eJIHMII Heii:TpaJihHOM aTMoc<flepni. 

1. PeayJibTaTbi M3MepeHIIii. IlycKII BepnmaJihHhlX reo<fJII3II'IeCKIIX paKeT 

c 9KcrrepiiMenTaMM no rraMepeuiiiO rrorJio~eHMH YJihTpa<fJIIoJieToBoro rraJiy'Ie

IIIIH CoJiuu;a rrpoBO)l;IIJIIICh c 1965 no 1980 r. ,rt:aThi II3Mepeniiii:, MecTHoe Bpe

MH, aeHIITHoe paccTOHHIIe X II reJIMo- reo<fJIIarrqecKIIe ycJIOBMH rrpiiBe)l;eHni B 

Ta6JI. 1. 
Orrpe)l;eJieurre BhiCOTHOro rrpo<fJMJIH MHTeHCIIBHOCTII yJinTpa<flrroJieToBoro 

H3Jiy'IeHIIH CoJiuu;a rrpoBO)l;IIJIOCh rrocpe,Il;CTBOM II3Mepeuiiii: <floT09MIICCIIM 

9JieKTpOHOB, 9MIITTliipOBaHIIhiX IIO)l; )l;eMCTBHeM 9TOrO II3Jiy'IeHIIH C IIOBepXHOCTM 

rrJiaTIIHOBoro <floToKaTO)l;a [7 -9]. Kouu;euTpau;IIH H cocTaB ueii:TpaJihHhiX 

'IaCTIID; [N2], [02], [0] orrpe)l;eJIHJIIICh II3 BhiCOTHhiX aaBIICIIMOCTeM CIIeKT

paJihHOM MHTeHCIIBHOCTII COJIIIe'IHOrO II3Jiy'IeHIIH B IIIeCTII IIIITepBaJiaX )l;JIIIH 

BOJIH: I - lv<600 A, II- 6007900 A, III- 90071100 A, IV- 111071350 A, 
V- 135071550 A, VI - lv>1550 A. MeTO)l;IIKa naMepermii: II arrrrapaTypa 

IIO)l;p06HO OIIIICaHhl B pa6oTe [10). 
PeayJihTaThi rraMepeuiiii: ueii:TpaJihHoro cocTaBa rrpe)l;CTaJ:iJieHhi B BII)l;e rpa

tPHKOB ua piic. 1-3 ( TaKme B xpouoJiorM'IeCKOM rropH)l;Ke). Bo Bcex cJiy'IaHx 

3Ha'IKaMII 173 IIOKa3aHhi 9KCrrepiiMeHTaJihHbie )l;aHHbie, a JIIIHIIHMII 475-
MO)l;eJihHhie rrpe)l;CTaBJieHIIJI. Bnr'IIICJieHHhie )l;JIH Bcex 9KcrrepnMeHTOB auaqe

HHH IIJIOTHOCTII p IIpiiBe)l;eHhi Ha piiC. 4 (COBMeCTHO C )l;aHHhiMII MO)l;eJieH). 

2. CpaBHenue peayJihTaTOB H3Mepenuii: c 1\IO)l;CJIJIMH. Ha pnc. 1- 4 napH)l;Y 

C 9KCIIepiiMeHTaJihHhiMII BhiCOTHbiMII rrpo<fJIIJIHMII KOHIJ;eHTpaD;IIM HeHTpaJihHbiX 

'Iacmu; rrpiiBe)l;eHhi )l;aHHhie Tpex MO)l;eJieii:: MSIS [4, 2], DTM [3], C [4]. 
IJpem)l;e '-IeM rrpOBO)l;IITh COIIOCTaBJieHIIe MO)l;eJihHbiX II 9KCrrepiiMeHTaJihHhiX 

)l;aHHbiX, CJie)l;yeT OTMeTIITh, KaKOBa rrorpeiiiHOCTh orrpe)l;eJieHIIH COCTaBa 

HeHTpaJihHOM aTMoc<flepni, C O)l;HOM CTOpOHbi, II KaKOBa )l;OBepiiTeJihHOCTh rrpii

Be)l;eHHhiX MO)l;eJihHhiX rrpe,Il;CTaBJieHIIIi - C )l;pyroii:. 
1ho KaCaeTCH rrorpeiiiHOCTII orrpe)l;eJieHIIH COCTaBa HeHTpaJihHhiX 'IaCTIID; 

ITO IIOrJIO~eHIIIO COJIHe'IHOrO II3Jiy'IeHIIH HeOIITII'-IeCKIIM MeTO)l;OM, TO OHa aa

BIICMT B OCHOBHOM OT )l;BYX <flaKTOpOB: rrorpeiiiHOCTII II3MepeHMH IIOrJio~eHIIH 
II rrorpeiiiHOCTII OIJ;eHKII BeJIII'-IMH 9<fl<fleKTHBHbiX Ce'IeHIIM IIOrJIO~eHMH )l;JIH 

yKaaanHhiX )l;MarraaouoB )l;JIMH BOJIH. KaK 6hiJIO OTMetieuo, )l;JIH orrpe)l;eJieHIIH 

IWHIJ;eHTpaiJ;liiM HeHTpaJihHbiX 'IaCTMD; paCCMaTpiiBaJiaCh TpeXKOMIIOHeHTHaH 

MO)l;eJih aTl\wc<flepnr [7, 10]. IIocKOJihKY MCIIOJihaoBaJIIICh peayJihTaThi MaMe

peniiii: IIOrJio~eHMH He OT)l;eJihHhiX MOHOXpOMaTM'IeCKliiX JIMHIIM, )l;JIH KOTOpbiX 

BeJIM'IMHhi ce'IeHIIM rrorJio~eHHH naBeCTHhi 6oJiee HJIM Menee orrpe,Il;eJienno, 

a CIIeKTpaJihHhlX HHTepBaJIOB IIIHpliiHOM )1;0 HeCKOJihKMX COTeH aHrCTpeM, He

orrpe)l;eJieHHOCTh a6COJIIOTHbiX 3Ha'IeHHM 9<fl<fleKTHBHbiX Ce'IeHMM IIOrJio~eHIIH 
<194/ (/v, - /v2 ) B HeKOTOpbiX CJiy'IaHX MOrJia )l;OCTIIraTb <flaKTOpa 1,5 MJilii 3 (na

rrpHMep: )l;JIH 0 2 M N2 coOTBeTCTBenno, B o6JiaCTJ2l /v, - lvz=90071050 A). 
,rt:JIH orrpe)l;eJieHIIH <19<!J; (/v1-Az) MCIIOJih30BaJIMCh 3Ha'IeHIIH <1a<!J; (/v), IIpiiBe

)l;eHHhie B pa6oTe [ 11] c yqeToM 9KcrrepMMeHTaJihHhlX )l;aHHhlX [ 12, 13]. IIpo

Bep;eHHbie OD;eHKII IIOKaaaJIII, 'ITO )l;JIH IIHTepBaJia BbiCOT ~100-400 KM OTHO-

692 



h, KM 

.25/l 

15/l 

ffi f X 

~2 

of + 2 x J 
--4 
-·-.7 
---5 

a 

PHc. 1. BnrcOTHhle aaBHCHMOCTH Korrn;errTpan;nii rreiiTpaJIJ>HhlX 'IaCTHIJ;. 8KcrrepH
MeHTJ>I 1965+1970 rr. (M 1+4). 1- [0], 2 - [N2], 3- [02], 4 - MO}J;SJIJ> C, 5-MO

p;eJih DTM, 6 - Mop;eJin MSIS 

CHT8JibHI>I8 BapHa:JJ;HH B8JIIPIHH C8'I8HHM IIOrJI0~8HHJI MOJI8RYJIHpHI>IX 'IaCTHIJ; 

I-18 rrpeBI>IIIIaiOT 10%. ,1J;JIJI aTOMapHoro RHCJIOpO}l;a H80IIp8)l;8JI8HHOCTb aOCO

JIIOTHbiX 3Ha'I8HHM C13 q, 
0 (A) H8 rrpeBI>IIIIaeT 20% [ 14). 

To'IHOCTh orrpe}l;eJieHHJI BI>ICOTHI>rx aaBHCHMOCTeii crreRTpaJII>noii HHTencHB

nocTH perHCTpHpyeMOrO COJIH8'IHOrO H3JIY'I8HHJI COCTaBJIJIJia ±15% [10) 

13 }l;HarraaoHe BI>ICOT 150~h~300 RM. Ha ooJII>IIIHX BI>rcoTax OTHOCHTeJII>HaJI 

norpeunrocTI> BoapacTaeT aa C'IeT yMenr,rneHHJI rrJIOTHOCTH neiiTpaJII>noro raaa 

.C BI>ICOTOM H MOJI\8T }l;OCTHraTh 50%. HHJI\e h~150 RM B03pacTaHH8 rrorpern

HOCTH H3MepeHHJI IIOrJIOIIJ;8HHJI CBJI3aHO C BI>ICORHMH 3Ha'IeHHJIMH CROpOCTH: 

paReTI>I II COOTB8TCTB8HHO 3Ha~IMT8JII>HI>IM rpa}l;H8HTOM IIOrJI0~8lHIJI B rrpou;ec

'Ce H3MepeHHM. 

B paooTe [ 14] onrJIM corrocTaBJieHI>I peayJII>Tanr orrpe}l;eJieHMH neiiTpaJIJ:.

Horo COCTaB a JIO }l;aHHI>IM O}l;HOBp8M8HHI>IX paReTHI>IX M3MepeHH:M IIOCpe}l;CTBOM 

Macc-crreRTpoMeTpa H anami3aTopa <J>oTo9JieRTpoHOB na paReTe «BepTM

RaJII>- 4», rroRaaano xopornee corJiacMe }l;JIJI [N2l, [02]. Pacxom}l;eHMe rroRaaa

HMii 9TH:X IIpMOOpOB rrpn: OIIp8}1;8JI8HHH [0) II03BOJIMJIO BI>IHBHTb IIOimil\eHHYID 

'IYBCTBHT8JII>HOCTI> MaCC-CII8RTpOM8Tpa R RMCJIOpOJl:Y H3-3a· B3aHMO)l;8MCTBHJI 

IIOCJI8}l;H8rO CO CT8HRaMH IIpHOOpa (Ha BbiCOTaX ~180+250 RM ROHIJ;8HTpaiJ;HJI 

0 no }l;a HHI>IM Macc-crreRTpoMeTpa MomeT onrTI> cnHmena B ~10 paa). CJie}l;yeT 

HM8TI> B BH}l;y, 'ITO 9Ta B8JIM'IHHa xapaRTepna TOJII>RO }l;JIJI HCIIOJII>30BaBIIIerOCJI 
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PHc. 2. To me, 'ITO na p11c. 1. 8KciiepHMeHTLI 1971 + 1977 rr. (M 5+8) 

pa,rvw'laCTOTHoro Macc-cneRTpoMeTpa 11 rre MmneT 6DITI> rrenocpe}l;CTBerrrro npli

Merrerra R J];pyriiM Macc-cneRTpoMeTpaM. 0}l;HaRo np11 paccMoTpemur }l;arrrr:orx 

Macc- cneRTpoMeTpii•recRIIx II3Meperriiii rra paReTax 11 cnyTHIIRax rreJII>3H npe

rre6peran :3lPW8RTOM B3aliMO}l;eifCTBli.fi aTOMaprroro RliCJIOpO}l;a CO CT8HKaMli 

np116opa. 

)l;JiH cpaBH8Hli.fi :3RCnep1IM8HTaJII>HbiX }l;aHHhlX C MO}l;8JI:OH:OIMli npe}l;CTaBJie

Hli.fiMli 6hlJili B:OI6paHhl CJie}l;yiOIIJ;lie Hali60Jiee 'laCTO liCnOJI:03Y8Mbie B HaCTO.fi

ru;ee BpeMH MO}l;eJIII: MSIS [ 1, 2], DTM [3], C [ 4]. 0TJili'llie STliX MO}l;eJieii 

no liCXO}l;HbiM }l;aHHbiM 3aRJIIO'IaeTC.fi B liCnOJib30BaHlili liH}l;8RCOB reoMarHliT

HOif aRTliBHOCTli, a IIMerrrro B MO}l;eJIHX DTM 11 C IIcnoJI:oayeTCH TpextiacoBoii 

Kp-liH}l;eKc, a B MO}l;eJili MSIS - 6oJiee rpy6:orii, cyTO'lH:Oiii ArliH}l;eRc. 3rra'le

HliH napaMeTpOB KP, Fto,7 11 Ap, ROTop:oiM cooTBeTCTBYIOT }l;aHHhle yRaaarrrr:orx 

MO}l;eJieii, npiiBe}l;eHDI B Ta6JI. 2. 
PaReTrr:ore aKcnepiiMeHT:OI npOBO}l;liJIIIc:o B cnoRoiirr:orx reoMarrrliTH:orx ycJio

BliHX (eM. Ta6JI. 1) np11 aHa'IeHliHX F1o,1 OT 73 }l;O 159. 8To oarra'laeT, 'ITO 'lliCTO 

lPOpMaJI:OHO H8Jib3.fi OT}l;aT:O npe}l;nO'IT8Hlie RaKOif-Jili60 113 MO}l;eJieif }l;JI.fi npo

B8}l;8Hli.fi CpaBH8Hli.fi :3KCnep1IM8HTaJI:OHbiX li MO}l;8JI:OH:OIX }l;aHHbiX. 

llpli wopM1IpOBaHlili MO}l;8Jili DTM liCIIOJib30BaHO 36 000 BhlCOTHhlX npo

WliJieii IIJIOTHOCTH rreiiTpaJI:orroii aTMocwep~>I p, rroJiy'leHHhlx no peayJI:oTaTaM 

li3Meperriiii TopMomeHIIH 80 crryTHliROB rra npoTHllieHlili ABYX D;liRJIOB coJIHe'l

rroii aRTliBHOCTli. ITo }l;aHHI>IM p orrpe}l;eJIHJIHc:o Rorrn;eHTpan;IIII ocrroBHhlx co

CTaBJIHIOIIJ;liX rreiiTpaJI:orroro raaa nn. 
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PHc. 3. To me, 'ITO Ha pHc. 1. 3KciiepHMeHT 1978 r. (J\1'2 9) 

1o-'" Jo-rJ ID- 12 10-" I0-12 10-" tu-'2 to-" m-12 to-" 

f 1 2/CMJ 

1PHc. 4. BLICOTHLie aaBHCHMOCTH IIJIOTHOCTH HeiiTpaJILHLIX 'laCTHJ:I corJiacHo aKciiepHMeH
TaJILHLIM ,n;aHHLIM (KpymKH) H MOJJ:eJIHM (0603Ha'leHHH, KaK Ha pHC. 1) 
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Ta6.1tUZfa 2 

Mo;n;eJI& Kp F10,1 

DTM O:;;;;,Kp:;;;;,7 70:;;;;, F1o ,7:;;;;, 180 
c O:;;;;,[(p:;;;;,4 70:;;;;,F 10,7,;;;;, 150 

60:;;;;,F!0,7:;;;;,180 
MSIS 80:;;;;,F!o,7:;;;;, 170 :;;;;,130 

B MO,ll;eJIH c BeJIJil'lliHbi nn orrpep;eJIHJIIICh no pesyJihTaTaM Macc-crreKTpo

MeTplPieCKIIX HsMepeHIIM Ha nocJ>MH crryTHHKax (AE-C; AE-D; ARIEL-3) -

rrpiiMepHo 4000 Haomop;emr:H: [ 7] . · 
lJ:JIH rrocTpoeHIIH Mop;eJieil: MSIS H C HC~OJIJ>3oBaJIHc:r:. Macc-ciTeKTpoMeT

pH'IecKIIe CITYTHIIKOBJ>Ie p;aHHJ>Ie. lJ:JIH [ N 2] - Haomop;eHIIH ITHTII CITYTHHKOB; 

p;JIH ( 0] - 1JeTDipeX. R'OHIJ;eHTpan;IIH 02 OITpep;eJIHJiaCb KOCBeHHbiM CITOCO

OOM - H3 ycJIOBHH conrrap;eHHH TeopeTH1JeCKIIX aHalJeHHM KoHn;eHTpan;nM: HOHOB 

C MaCC-CITeKTpOMeTpi:I'IeCKIIMI:I l!3MepeHIIHMI:I KOHD;eHTpan;HI:I I:IOHOB Ha CITYTHI:I

Ke AE-C. lJ:JIH Tex BJ>IcoT, Ha KOTopDix H3MepeHHH He ITponop;HJIHCJ>, 3Ha1Je

HI:IH nn OITpep;eJIHJII:ICh ITO <f>opMyJie Baii:Tca - y OJIKepa. 

CJiep;yeT nM;eT:r:. B BIIp;y, 'ITO ITOCKOJI:r:.Ky rrpH <f>opMnponaHIII:I Mop;eJieil: nc

ITOJIJ>syeTcH T8MITepaTypHaH aiTITpOKCI:IMaD;I:IH, BO BCeX CJIYlJaHX MOp;eJIJ>Hbi8-

3Ha1JeHHH nn 3aBI:ICHT OT TeMITepaTypbi HeHTpaJibHOM aTMOc<f>epbl T n• B MO,ll;eJII:I 

MSIS 3Ha1JeHIIH T n Ha BbiCOTe 120 KM H ,ll;JIH Bepmi:IHbi aTMoc<f>epbi T 00 OITpe

p;eJIHJII:ICh ITO p;aHHbiM 4 CTaHD;I:IM HeKorepeHTHOrO pacceHHHH pap;I:IOBOJIH, a <f>op

Ma BDICOTHoro ITpo<f>IIJIH Tn uaxop;nJiaCJ> H3 ycJIOBHH corJiaconaHI:IH H3MepeH

HJ>IX H Mop;eJihHhiX 3Ha1JeHHM [ N 2] . BeJIIIlJIIHbl .T n, liCITOJII>3YeMJ>Ie B MOp;eJIII 

DTM, orrpep;eJIHJIIICJ> ITO pesyJIJ>TaTaM H3MepeHI:IM p;oiTJieponcKoro ymnpeHI:IH 

JII:IHI:II:I 6300 A. lJ:JIH MOp;eJII:I C HCITOJih3YIOTCH BeJII:IlJI:IHJ>I Tn, IIOJiylJSHHJ>Ie OOOI:I

MH MeTO,ll;aMI:I. 

HeoOXO,ll;I:IMO OTMSTJiiTh, ~ITO p;aHHJ>Ie 0 COCTaBe Heii:TpaJII>HOM aTMoc<f>epoi B 

Mop;eJIH DTM OJ>IJIH ITOJiylJeHJ>I H3 p;aHHJ>IX o ITJIOTHOCTH p. IIoaToMy TOlJHOCTh 

OITpep;eJieHJiiH nn ITO Mop;eJIJil DTM ,ll;OJiii\Ha ObiTh HeBJ>ICOKa, HeCMOTPH Ha TO, 

1JTO ITpo<f>JiiJIJil p ,ll;JIH 3TOM MO,ll;eJIH, OCHOBaHHOM Ha OOJihillOM MaCCI:IBe p;aHHI>IX 

H3MepeHJiiM TOpMOJ:I{eHHH CITYTHHKa, ITO BCeM BepOHTHOCTlil HaliiOOJiee 0Jilil31\Jil 

K peaJI:r:.HDIM. 

CpanneHHe p;aHHJ>IX pHc. 1 - 4 rroKasJ>rnaeT, 'ITO neJIHlJHHDI p p;JIH BDiopaH

HJ>IX Mop;eJieil: OJIH3Klil Memp;y cooo:H: H B 6oJIJ>illliiHCTBe cJiylJaen xopomo corJia

cyiOTCH C 3KCIIepHMeHTOM, OCOOeHHO p;JIH BbiCOT hd:200 KM. qTO KacaeTCH 

COCTaBa HeMTpaJIJ>HOM aTMoc<f>epoi, TO 3,ll;eCJ> CliiTyan;HH CJIOJRHee, a JiiMeHHO 

,ll;JIH pa3HbiX 3KCIIepHMeHTOB CTeiTeHJ> COrJiaCHH C MO,ll;eJIHMlil pa3JIH1JHa. 

lJ:JIH yp;OOCTBa cpaBHeHJiiH Jii aHaJIJil3a B03MO/RHI>IX ITplil'Ililll COBIIap;eHJiiH 11 

paCXOJR,ll;eHI:IH MOp;eJIJ>HbiX Jii 3KCIIepHMeHTaJIJ>HbiX p;aHHbiX B TaOJI. 3 yKa3a

Hbi Bl>ICOTI>I h, ,ll;JIH KOTOpbiX COrJiacHe I:I3MepeHHI>IX 1ii Mop;eJibllbiX 3Ha1JeHHH 

nn(h) JielliJilT B rrpep;eJiaX <f>aKTOpa 1,3-7-1,5, T. e. B rrpep;eJiaX T01JHOCTH pac

CMaTpHBaeMbiX 3aBHCJiiMOCTeM nn (h). 
HecMoTpH Ha To lJTo mwrrepnMeHTaJI:r:.HJ>Ie H Mop;eJI:r:.HJ>Ie sHalJeHHH p (h) B 

D;SJIOM HeiTJIOXO COrJiacyiOTCH (eM. pliiC. 4), MOJRHO OTMeTHTh, 1JTO OTKJIOHe

HliiH lil3MepeHHI>IX BeJI:HlJlilll OT MOp;eJihllbiX l!MSIOT BOJIH006pa3Hl>IH xapaKTep. 

ilOlJTH BO BCeX CJiylJaHX 3KCIIepHMeHTaJihllble 3Ha1JeHHH p Bblille MOp;eJihHI>IX 

Ha BbiCOTaX hd:250 KM H Hl!J:I{e MOp;eJIJ>llbiX p;JIH h~210 KM. llplil 3TOM CTe

rreHh OTKJIOHeHHM Jii COOTBeTCTBeHHO rJiyOI:IHa BOJIHOOOpa3HOM MO,ll;YJIHD;IU1 

IIJIOTHOCTH 6oJIJ>me B CJIYlJaHx 6oJiee BJ>ICOKOM coJIHelJHOM aKTHBHOCTlil (eM. 

aKciTepnMeHTJ>I M 4, 5, 9). 
Mf.lnecTHO, 'ITO p;Hccon;Han;nH 0 2 rrop; nosp;eil:cTBHeM I:I3JIY'leHHH B KOHTH

HyyMe IllyMaHa - PyHre n nepTHKaJihHI>IM neKTop MoryT Bb13BaTh OTKJIOHe

HliiH KOHIJ;eHTpan;HM 0, 02 OT p;1ii<f><f>Y31iiOHHO-paBROBeCHOrO 3HalJeHI:IH ,ll;O 20% 

[ 15] . Op;HaKo sa clJeT 3Toro a<f><f>eKTa Tpyp;Ho o6'l>HCHHTJ> Ha6Jirop;aeMMe pac

xomp;eHHH. BoJIHoo6pasHaH CTPYKTypa p MomeT 6J>ITh . o6ycJIOBJieHa H nos-
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Ta6Jtulfa 3 

h, KM 

M x. rpa)l; F,o,7 I I I [0] [0,] [N,] p 

1 83 73 ;:::120 - - ;:::190 
2 81 115 ;:::190 1607230 ;:::180 ;:::180 
a 78 125 200-280 >140 >200 >180 
4 82 135 >280 1607230 1907290 1907300 
5 78 126 - - - -
6 67 87 >180 - >130 2007260 
7 65 73 130-240 ;:::130 >230 1807240 
8 80 88 - ;:::130 ;:::130 -
9 77 159 ;:::230 160- 220 - ;:::190 

Jl;eMCTBHeM BHyTpeHHHX rpaBHTaiJ;HOHHbiX BOJIH (,IJ;O 30% OTRJIOHemiii: p OT 
panaonecaoro 3Ha'leHHB [ 16]. B n;eJIOM paaJJ:H'lHe Mem.o;y aRcrrepHMeHTaJib
HbiMH .o;aaaoiMH H Mo,o;eJioHbiMH rrpe,o;cTanJieHHBMH oo'DBCHHTb yRaaaHHbiMH 
rrpH'lHHallm, rro-nH,IJ;HMOMy, HeJib3B. Pacxom,n;eHHB n BDICOTHbiX rrpotlJnJIBX co
cTaBJIBIOin;HX neii:TpaJinHoro raaa B oOJiomeii: cTerremr rrpoBBHJIHCb ,[(JIB rre
pHop;on noapacTarom;eii: coJIHe'laoii: aRTHBHOCTH. HarrpHMep, ,[(JIB aRcrrepHMeH
Ta M 9 (F1o,7=159) OTHOilleHHe [0]/[N2] Ha BbiCOTaX 200~h~300 RM 
COrJiaCHO MO,[(eJIBM MeHBJIOCb OT 1,4 ,11;0 8,3, TOrp;a RaR 3RCIIepHMeHTaJibHble 
3Ha'lei-IHB aToro OTHomei-IHB ObiJIH cooTBeTcTnenno 28 H 87, n TO me npeMB 
,Il;JIB aRcrrepHMeHTa M 4 (F!o,;=135) CHTyan;nB oRa3aJiaCb oopaTI-IOM: na 3Tl1X 
me BbiCOTaX M0,[(8Jibi-Ibie 3Ha'leHI'IB [0) /[N2 ) Mei-IHJIHCb OT 1,4 ,Il;O 9,0, a 3RCIIe
pHMei-ITaJibi-Ibie - OT 0, 78 ,Il;O 2, 1. 

TaRHM oopa30M, MOmHO IIOJiaraTb, IIO-Bif,Il;HMOMy, 'ITO HMeiOin;HeCB MO,D;eJIH 
neii:TpaJibHOM aTMoctlJepoi HeUJIOXO xapaRTepH3YIOT COCTOBHI'Ie HeHTpaJibHOrO 
rasa B CJiy'laBX CIIOROMHDIX YCJIOBHM rrp11 I-IH3ROM COJII-Ie'lHOM aRTHBHOCTH ll 

·oRaaomaiOTCB ooJiee 'leM rrpnommnTeJioHbiMn ,[(JIB ycJioB.HH noapacTarom;ell: 11 
BbiCOROM COJIHe'lHOM ai{THBHOCTH. 

CJie,o;yeT OTMeTHTb, 'ITO CHJibHOe OTJIH'lHe nn H p OT paBHOBeCHbiX. 3Ha'le
HHM OTMe'laJioco H panee. TaK, n paooTe [ 17] rrpe,o;cTanJieHoi pesyJioTaTni 
H3MepeHHH [0] ,[(JIB BbiCOT >150 KM, HMeiOin;He TaR/Ke BOJIHOOOpa3HbiM Xa
paRTep. IlpH 3TOM [0] IIpHHHMaeT MHHHMaJibHbie 3Ha'leHHB B paii:oHe 120 RM. 
0TJIH'lHe MOp;eJibHbiX OT H3MepeHHbiX [ 0] COCTaBHJIO tlJaRTOp 2 Ha ypOBHe 
150 RM H ooJiee rropB,n;Ka ,D;JIH 120 'RM. B paii:one 130 RM naoJiro,o;aJIHCb 
paaMoiTore MaKcHMYMnr rrJioTnoeTH [ 0]. AnTopor [ 17] C'lHTaroT, 'ITO aToT 
<f>aRT cnHp;eTeJioCTnyeT o cJioenoii: CTPYRType aTMoctlJepor TypoyJienTnoro HJIH 
ROHBeKTHBHoro rrpoHcxom,o;eHHB na BbiCOTax ooJiacTH E. 

liaMepeHHB p no rrorJiom;eHHIO COJIHe'lHoro H3Jiy'leHIIB aa crryTHHRe Sol
rad-9 BbiHBHJIH OTRJIOH8HH8 OT paBHOBeCHOrO pacrrpep;eJieHHB p B CTOpOHY 
ero yneJIH'l8HHB ,Il;O tlJaRTOpa 2,5 Ha BbiCOTaX OT 150 ,11;0 250 RM B 19 CJiy'laBX 
na 48 BOJIH3H yTpennero TepMHHaTopa H B 35 CJiy'laBx H3 49 BOJIH3H ne'lep
nero TepMHHaTopa [ 16]. AnTopDI [ 16] oo'DHCHBIOT aTo BBJieHHe rrpeHMy
m;ecTBeHHbiM IIOrJIOin;eHHeM Ha BbiCOTaX OT 180 ,11;0 220 RM COJIHe'lHOrO Il3JIY
'leHHB oT 304 ,n;o 584 A BOJIH3H TepMHHaTopa. IIocRoJinRY paccMaTpHnaeMore 
HaMH aRcrrepiiMeHTor rrponop;HJIHCb TaRme BOJIH3H 'i'epMHHaTopa, ne HCRJIIO'le
no, 'ITO BBJI8HHe 'yneJIH'leHHOrO cop;epmaHHH [ 0] Bbiille 150 RM MO/K8T HMeTb 
TY me rrpHpo,n;y, 'ITO H B aKcrrepiiMeHTax [ 16]. 
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