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AKTYa.IJbHOC'rh T8Mbl. 3Kcnep!1M8HTaJ1bHOe HCCJJ8liOBamm COJI- . 

HetiEOro B8Tpa 11 ero 838HMO.ll8ilCTB~m C llJ1a.H8T3.MH - O.llHO . H3 aK- . 
THBHO pa3BMBaiOll\ViXCSl ' B H~CTOs:t~ee 8p8MSl frarrp!1B.1I8Hl!H ({JH3UKIA.: 

ROCM11qeC!<aro llpOCTpaHCTBa. GOJ!H8tiTilli1 BeTep .HBJI518TC.1l, C O.llHOll 

CTOp OHbl, YHHR8JibHOJ!l HJia3M8HHOH JJaoopa'l'OpHefl , IIOCKOJTbKY 

npe.uc·raBJI.i18T COOOM C88pX3ByYWBO:f.i ilOTOK llOJIHOCTb!O llOHI130BaHHCH 

llJla3.Mbl G qpe3Bbl':lalliiO IDI3KOf1 KOHU8HTpau~teV!. . C ,',lpyrofl CTOpOHb{, 

11CCJl8.llOBaHHSl COJ1H8tiHOf'O B8'l'pa 'J.'8CHO CBll33.Hbl G fPM:3MIWM COJJHUa I1 

.HBJJ5i!OTCll BrulllibiM pa3.U8JJOM acTpO({lH3HKM, I-!:60 l!IGI10Jlb 3YI07 

8,llHHCTB8HHYJ.O B03MOJKHOCTb I-!.3Yl.JaTb rip51MbiMI1 M8TO)la~m \llH31tlltY rrpo
uecca r.:tcTeqeHM.H n.rrasMbl 113 sses,nbl. 

COJIHetmbill BeTep 11 "BMOpOlK8HH08~' B Hero M8l!mJ18H8TH08 Mar
HHTHOe ITOJ!e onpe,neMIOT MHOI'He \ll113MqecKH8 llPOU8CCbl B M8lltiiJl8.HeT

HOM npocTpaHcTse, a TaKJKe npoueccbl. npoTeKaiO!ll'lle £3 MarHHToc(J)e-

pax 11 HOHOCdlepax JlJiaHeT. :t1CCJ18.llOBaH115'1 COJIH9t:Utol'O. BeTpa H ero 

B3aHMO,l(8HCTBii!Sl C l1JJaHeTaMM .HBJ!Sl:IOTC.H H800XO.llMMblM 3B8HOI'{ B ~3y
"!8H11H coJJHequo-3eMHblX CBS138H. BsrurMo.nef.fcTs:vre COJIHermoro seTpa 
C M8.f'HHTHblM 110Jl8M 3eMJ1V. ITp11BO.llHT K Jl8JIOMY p?..UY reO({lH3Utl8CKHX 

SiBJ18Hl1H: Maf'HHTHH8 OyP!tf, · VIOHOCdlepHble 80.3MY11\8HVI.fl, ilOJmi:m::.re CJ1J1-, 

HIUl l1 llp. llJJH pelli8HH5! 3a,natrn llpOPH03I1pOBaHH2 reoMaf'HHTHOl1 ai-t

TUBHCICTH H800XO,llHMO 11CCJ18,l(OB8.Hl18 KpyriHoi>laGUiTa6HOH C'}.'PYK'l'Ypb! 

conHeqHorc BeTPa. 

fiepl3H.8 lK8 :lKCTI8_PV..M8HTaJJbHble .l(aHHbl8, TIOJ1Y'f8HHl::I8 Ha C0-

8 8TCKMX 11 aMepH:KaHCKHX KOCMJrrqecKHX annapaTaX, Bbl51BI1.1JH CHJJbHYJO 

r13M8HtffiBOCTb pa3.nWIHWC xapai<TepHCTHK COJlH8tfHOf'O BeTpa. TeM He 

MeHee TO.llhKO B 1972 - 1976 rr. Ha dla3e cna.na rrepsoro I.J:ccne.uye
Moro C · iiOMOIUbiO llp.ilMHX M3MepeH11M 8 MellfiTJiaHElTHOM IIpOCTpaHCTBEl 

20-1'0 I~HKJTa COJIHeqRQH aKTMBHOC'I'M OHJ!H 3aperHC'l'p.ll:pOBaHbl KpynHO

MaCll!TaOHb!8 BblCOKOCKOpOCTHbi8 TIOTOK!il CO.IIHE:tiHOf'O B8Tpa. lllliBYli.\Ue 

Ha rrpO'I'?.llt8HfUl' 5-6 CCJIHetiHbiX OOOpOTOB. 

OllHaKO Ha OC.HOBaijM!1 Ha6JIIO.U9HHH 8 T8"'eHJ'i8 'l'OJlbKO O,UHOr'C 

COJIH8ttHGr·o U.)iKJJa H8Jlb3ll ObiJlO ;llOCTOBepHO CKa3a'l'b, flBJIHlOTCl'! Jlli! 

3aperircTpHpoaaHHb!e li!3MeHeHII5! napaMeTpoa coJmetmi.Jro BETpa xa-
paKTepHbiMl1 .V,Jl.H UVIKJJa COJIH€G:HOH aKTHBHOCTH MJI:V. :Hc.mpe.UCI<a3y8MfJ 

,n.n51 KEt)K.llOI'O CJ19.UYJ0!118rO U~mJJa. 

B RIO.ne 1983 r . - wespane .19B4 r. Ha \ila3e cna.na 21-ro 
W!KJ!a COJT.H8T.J:HOI1 aKT!1BHOCTii! B COJ!H8't!HOM BeTpe ilpOB0,!\1-fJIHCb !13Me-

I 
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Macer-my M3Mepem1ti V Ha "l1porHo3e-9". annpoKCHMHposaHa 3MrmpM

'l8CKHM BblpaJ!(8HH8M: V(KM/C) = 410 + 305sin2 (A,). . 

3. Do . ,naHHb!M CITYTHYIKa "q)o6oc-2" !lO.[(TBepm,UeH panee C.[(e

JiaHHbiH no .l.\aiiHb!M Cl1YTHHK8. "Mapc-5" Bb!BO.[( 0 TOM, '!TO TOJJU\HH8. 

MarHH'l'HOPO XBOCTa Mapca CYil\8CTB8HHO npeBOCXO.UHT p8.3M8pbl ITJiaHe

Tb!: TOJI!l\MHa MarHMTHOrO XBOCTa Mapca B nepHO,!l H3M8p8HYIH Ha "~0-

6oce-2" H3MeH.HJJacn s lllliJPOKMX npe.nenax M s 2 - 5,5 pa3 npe-:

socxo.nM.na . pa.L\MYC TIJiaHeTbl. 

4. BrrepBb!8 KOJ!l'I'l:8CTB8HHO rrpoaHa.Jll{3HpOBaHa 3aBHCUMOCTb 

TOll!l\V!Hbl MarHHTHOPO XBOCTa Mapca D OT .l.U'IH8.MH'18CKOI'O ,uaS.Il8Hl1l! 

Ha6era!Oli\8PO IIOTOH:a COJIH8ttHOPO B8Tpa pV2 : ITO )l8.HHb!M 3Hep

rO-M8.CC-Cfl8KTpOM8Tpa TAYC Ha 60pTy KOCMMtt8CKOPO annapaTa "~0-

6oc-2" D ~ (pV2
)-

11 5
·

9
• ttTO corJiacyeTc.R c paHee c.uenaHHbiM no 

).{8.HHbiM CTIYTHV.Ka "Mapc-5" Katt8CTB8HHb!M Bb!BO.UOM 0 CMJI,bHOkt 38-

BMCHMOCTJ!l I10Ji0}K8HMSI rpaH:VU.{bl MapcHaHCKOM MarHwroccpepb! 0'1' ,!l!1H8-

. MHY:8CKOrO )laBJJ8HHH COJIHe~:moro B8Tpa. 

5. il0J'!Ollt8HH8 y,uapHOH BOJ1Hbl OKOJIO Mapca B6J1Jil3H TIJJOCKOCTH 

T8pMMHaTopa B rrepHO.U I13MepeHl1M Ha "~o6oce-2'' D.paKTY!'18CKl1 He 

38.BHCMT OT ~HHaMJ!l'18CKOPO )l8.8~8Hl1H COJ1H8ttHOrO BGTpa. 

6. ilepe,U y,uapHOI1 BOJJHOH OKOJIO Mapca C .UH8BHOM CTOpOHbl 

06HapymeHO Cl1JibHOe TOpMO}K8Hl18 nOTOH:a COJIH8T.l:HOPO B8Tpa. O,UHOH 

!13 B03MOW.Hb!X rrpHtiJilH TOpMO:H\8Hli!Sl .RBJ1518TCl1 HaJIH'll18 npOT.HlKGHHOM 

rop.nqeJ;I KWCJIOpO,UHOM KOpOHbl OKOJJO Mapca. 

Aimo6auM.H pa6oTbi. OT.UeJJbHbie pesyJibTaTbl JJuccepTaL\MH ,noK-

JJa,UbiB&JIJilub M .o6cym.uam:Icb Ha Mem,nyHapo,UHI:lX coBeu(aHHliX no rrepRb ... 

pe3yJib'l'aTaM npoeKTa . "@o6.oc" B MOCKB8 (HKV! PAH) B 1989 r., Ha 

6-Giii accaM6Jiee MAfA B 3K3eTepe (T· ,·:.••~ - ·oopM:TaHHH) B 1989 r., Ha 

MelK.UYI!apO,l!,H,OM Cl.fMII03HYM8 llO rrepBL<t pe3yJJbTaTaM MUCCIUI "~06fJC" 

B napume B 1989 r. >' Ha 28-ofi cecmm KOCnAP B raare. Ha XV re
HepaJihH00 accaM6Jiee · EBporreM:cKoro reoilJl13l·I'iecKoro o6~ecTsa B Ito
neHrar'eHe B 1990 r.. Ha qenMeHoscKoti KOH(ilepeHUIU1 no Benepe If 

Mapcy B EaJiaTOHIIJJOpe,ue (BeHrpHH) B 1.990 r , , Ha XVI TeHepaJibHO~ 
· accaM6Jlee EsponeMCiwro reo$H3HttecKoro o6t~ecTsa B BMcoa.ueue 

( iepMaHl1H) B 1991. r. , H8. COB6lllmiHSlX C8K.UHM "COJIH8'-!Hbi~ B8Tep H 

M8ljt!1JlaH8TH08 MarHUTHOe ITOJ!e" Ml'K AH B r. SopoR B 1990 r., B 

r. fiYIJli:!HO B 1991 r., Ha II BceeOI03HOM COBOUjaHHM. "MaTeMaTHt{eCID'l8 

MOJte.nl1 6J111litHero KOCMoca" B Mocl\Be B U.90 r. , Ha 4-0M H.OJIJIORBU-

\ 

• 

.., 
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YMS KOCilAP "KpHTWc!eCKHe npo6JI8M!:l WH3HKH TIJ18.3Mbl OKOJIO KOM8T l1 

,upyrHX H8MarHHTHblX .H CJia6o HaMarHHtt8HHblX T8JI" B AHH Ap6ope 

('ClllA) B 1992 r. . 

11HccepTaiUU1 COCTOHT H3 BB8.[(8HHH, \18Tbl[J8X r.naB, 3aK.I1!048-

HU51 U CI!HCKa .rrntepaTypbl; CO,Il8plKHT , CTpaHHU T8KCTa. 3 Ta6.Jil1--

Ubl H 42 . PHCYHKa. 

Bo BB8118HHH 060CHOBaHa aKTYa.ilbHOCTb )lHCCepTaU~iOHHOfi pa--

OOTbl, CWOPMY,IlHpOBaHbl . U8JIH HCCJ18l!OBaHHR H TIOJ!Ol1:8HHH; Bl:lli0Ci1Mbte .. 

Ha 380UiTY. 

B nepBOi-t rJJaae ,UaH KpaTKHft 0030p COCT0511UiR HCCJ18,llY8MbiX 

BOHpOCOB ;llO npose,UeHH.R nJJa3M8HHb!X 3KCnepHM8HTOB Ha !WCMJ1t!8CKI1X 

· annapaTax "flporHo3-9" H "\l>oooc~2". ooocHOsaHa ueJiecoo6paaHocTb 

f!OCTaHOBKM paCCMa'i1pMsaeMbiX 3KCnepHM8HTOB .. 

BTOpa.R rJiaBa QOCBI!~eHa Om1CaHJ.no TIJI8.3M8HHbiX 3KCll8pMM8HTOB 

C Wlipo.KoyroJibHbiM 3HeprocneKTPOM8TpOM MOJlYJlflU!tlOHHOI'O TMna 

. ,ll-137A ·J:ia onyTHliRe "flporHo3~9" H SHepro~MaCC-Ofl8KTPOM8T.pOM MO

HOB TAYC Ha KOCMH'!!eCKOM annapaTe "\l>o()oo-2". B Heft T8.Kllf8 HO.U'

po5Ho paccMOTpeHa · M8TO.zutKa OIIpe,!leJJeHH.H nepeHOCHOti C!<OpOCTH, 

KOHUeHTpamm H TeMnepaTypbl . aap51meHHbiX qacmu no H3MepeHHbJM 

· :.mepreTH'IeCKMM CU8KTpaM, OTIHCaHbl PIOTIOJ1b3088BiUI.f8CI! CUOC06bl Cl!fa

THH HHcllopMaUHI-I Ha 6opTy H pelKHMI:I l13MepeHHH. 

flpoae.ueHHOe cpasHeHHe pacctti-ITaHHI:lX no .naHHb!M 

"flpOI'H03-9" H "!l>060C-2" napaM8TpOB OOJ1H8ttHOI'O B81'pa: 

KOHU8IITpaUHH H TeMnepaTYPbl llpOTOHOB ·- C B8J1H':niH8Ml1, 

CllYTHHKOB 

cKopocni. 

O,llHOBpe-

MeHHO H3MepeHHbtMH Ha cnyTHJ!IKe IMP-8, noKa3a.no, t.ITO .uaHHI:le 
CllYTHl1KOS "flporH03-9" H "<l>o6oc-2" MOI'YT Ob!Tb Ha.UelKHO BKJI!Ott8Hbl 

B 06DtHH MMpOBO}i P.fl.ll }laHHb!X no COJlH8tfHDMY B8Tpy. 

. B Tp8Tb8tl r.J{aBe paCCMOTp8Hbl p83YJibT8Tbl aH8Jll13a KpYnHO-

M8CU!Ta6HOH CTPYKTYPI:l COJIHettHOI'O BeTpa ·aa W838 Cr!a,lla 21-ro UHI{,;

JI8 conHet-umtl ~KTI-IBHOCTH l1 waae pacTa 22-ro umtJia. 

Ha p11c.1 co6paHbl pesyJibTaTbl l13MepeH11tl V sa sech nepHo.u 

aKTi!tBHOR pa60Tbl cnyTHm<a "ilPOf'H03-9" - C l1JOJI.fl 1983 I'. !10 tl;eB

pa.rib !984 r. ,llJI.H Bb151BJ18HHI! peKyppeHTHb!X COObiTlitl HerrpepbiBHblH 

P5!Jl 3KCnepHM8HT8JlbHbiX .U8HHbiX p83Jl8Jl8H Ha 27,28-}lH8BHbl8 HHTep
BaJlb! BpeMeHH, 'COOTB8'l'CTBYIOU(l18 I<3ppimrTOHOBCKHM OCiopOT8M COJ>HU8. 

C 1737 flO 17 44, rpaHII!Ubl KOTOpb!X nOK8.38.Hbl Ha pUCYi:U<9 B0pTHKa .. %-

HbiMH TIYHKTlilpHb!MH .nHHH.RMM • . Bltl.UHO, . .ttTO B nepHO.il . ai<TiiBHOA pa60Ti:! 
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yC.IJOBl1!1 B COJIH8tiHOfl KOpOH8 8lll8 H8Jlb3Sl C'4HTaTb BblflCHSHHblMW. 

fJlaBHOfl npl1lJI1HOH, npen.HTCTBYlOlll8fl YCTaHOBJISHHIO TOlJHJ:iX KOJililJ8CT-

88HHbiX xapaKTepHCTI1K saBHCHMOCTH V(A.). HBJifleTcfl TPY.llHOCTb pas,

,l.leJJeHIUI npoc·rpaHCTB8HHbiX ( CBl'!3aHHbiX C Y.!laJI8Hl18M OT TOKOBOrO 

C.J!Ol'l) l1 BpeM8HHbiX ( l13-3a npl1CYTCTBl15! TpaH3l18HTOB) BapuaQHfl 

CROpOCTI1 COJIH8liHOrO BeTpa Ha 1 a. e. 

. v .!S!:!. ·• c. 

800 

700 

600 

~! •• 

=;:·· ..• 

~Jf~<: ' .. 

... .. , 

. zpao 20 30 ~0 30 A, 

PttC. 2 P8Co"lp<lJICJICIIII'l TpCX'IaCOUUX CPCI!IIIIX 3118YCIIH!l CKOpOCTII 

COJIIICYIIOrO BCTpa, OI.JPeJICJICIIIIUX 110 l181111f.llot lli!YTn;,Ka 

"npOI'II03-9". D 38B:ICHMOCTII OT )'I'JIOBOrO j)BC(;TOIIH~H 
no rem10cq~epuoro TOKoooro en or.. 

YM8HbWH'I'b 8Jii151Hl18 npHCYTCTBU5l TpaH3l18H'I'OB 8 COJIH8liHOM 

Be'fpe li COJIH8tiHOi1 KOpoHe Ha YCTaHOBJ18HI!8 Bl1.lla 3a811Cl1MOCTI1 V (}..) 
MOl!UiO, HanpHMep, nyTeM aHaJI!13a pe3YJibTaTOB H3MepeHliJl'l COJI!iei.!HO

r·O B8Tpa Ha Gl1YTHl1K8 "nporH03-9" 8 T8lJem1e cpaBHl1T8JlbHO KQpOT

Koro HHTepsana !3PP~leHH. TaKofl aHa.I!HZ. 6I:JJJ npose,lleH .llJlfl {18pi10Jla 

C 24. 09 no 02. 10, 19.83 d:'. . 00Ka3~UIO~ ti.TO 8 8TOM CJ!Yl.Jae KO_Ppe.rJfl

lUI!O Meiit.llY nepeHOCHOI1 C.KOpOCTbiO ·CO,'U.dlJHOro B.8Tpa · H YrJIOBblM 

J 

1 
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paCCTOl!HI18M ,llO P8Jll10C(})epHOPO TOKOBOrO CJ!Ol'l MOlKHO YJIYliUJHTb. 

ec;r.11 B npoue.llype "KI1HeMantl.!ecKoro npoeQHposaHMH" npo!f>J.1JJ11 cKo

pocTH COJIH81.!HOrO BeTpa Ha "DOBepXHOCTb l1CTOlJHl1KOB" J.1Cfi0Jlb:3o-· 

BaTh Dp8,llDO.IIOl!£8HH8 0 TOM, lfTO cpe,llHl'lll CKOpOCTb COJIH84HOPO 88'I'

pa Ha llYTH L OT ."nosepXHOCTH HCTOI.!HHKOB" R ,llO Op611Tbl 3eMJU1 
. II 

R +L 
<V> = L 1 1 dr/V(r) M8Hbwe. lfeM V. I13MepeHHal! Ha 1 a. e .. 

B qe~~epTOA r.nase npHBO.lll!TCl! 11 06CYlK.llalOTCSl HOBble pe3yJJb

TBTlil, IluJIYlf8HHble Ha CDYTHl1K8 "<0060C-2" 11 OTHOCllllll18Cl! K B3aliJMO

,lle0CTBHIO COJIH8lfHOPO B8Tpa C MapCOM. 

llJ183M8HHb!8 . H3M8p8HI15! OKOJIO Mapca 6b1Jll1 npose,lleHH Ha 4-X 
3JIJ!HnTJillJ8CKHX Op6HTaX C HJii3KOH BNCOTOH nepHapHH (h ~ 850 KM). 

O.llHOA nepeXO,llHOfl 3JIJIHDTJillf8CKOA Op6HTe C BbiCOKHM nepHapH8M (h ~ 

~ 6400 KM) . Jl - 60 KpyrOBbiX Op6l1T8X, KBa3l1CliHXpOHHI:IX C op6HTOI1 

CIIYTHHKB Mapca . ~b6oca (h ~ 6150 KM) . XapaKT8pHb18 sapHaUm1 

CileKTpOB npOTOHOB B.llOJib op6HT CDYTHHKa II0380Jil'llOT B8CbMa Ha)l8l!(

HO onpe,lleJiHTb HHTepBa.Tibl Bp8M8Hif; KOP.lla "~060C-2" HaXO.Ul1JlC11 B 

COJ!H8liHOM BeTpe. B nepeXO,llHOR 06J!aCTl1 l1Jil1 B MarHW!'OCifiepe 

Mapca • 

BoJJhwoa oobeM . .uaHHbiX, noJJylieHHbiX c noMOll.\blO :mep--

ro"·Macc-cneKTpoMerpa TAYC ua KOCMHI.!ecKoM annapaTe "<llo6oc-2". 

DO::!BOJIP.JI onpe,U9JI11Tb Cp9.llHI18 DOJ!OlK8HJ.15! xapaKT8pHbiX rpaHHU OKO

J!OMapcHaHCKOro DpOCTpaHCTBa - y.uapHOtl BOJ!Hbl l1 MarHl1TOflay3bl - B 

paCCMaTpl1B88Mblfl nepHO.ll Bp8M8Hl1, BhlHCHJi!Tb, HaCKOJlbKO CTa6HJlbllbl 

IIOJIOlK8HH5! 3THX rpaHI1Q. a 'I'BKJKe npOB8CTl1 KOJIHI.!8CTB8HHbli1 CTa

THC'l'l1lJ8CKJiiH aHaJIU3 38BJ.1Cl1MOCTU fi0Jl0)!(8Hl1l! MarHH'I'Onay3bl H YJlap 

HOM BOJJHbl OT napaMeTpOB COJIH81.!HOPO B8Tpa. 

JlaHHI>Ie o nepecelfeHlil!X apeoMarHHTHoro xsocTa cnyT!ll1KOM 

"cl?OOOC-:2" C811.lleTeJ1bCTBYlOT 0 TOM. I.!'I'O .UHaMeTp MarHliTHOro XBOCTa 

Mapr:::a. l36Jil1311 IIJIOCKOCTH TepMI1HaTopa 8 cpe.uHeM B 1, 5 - 2 pa3a 
OOJ!bi!Je (B pa.l(V.ycax IIJi8H8l'H), !.!eM .lli1aMeTp MarHI1'l'HCrO XBOCTa Be

Ht3phl - riJiaHeTU, He UMeiOll{8tl COOCTB8HHOrO Maf'HUTHOro 1lOJI!1, 11 

pasopoc Ha6JliO.UaeMbiX TOI.!eK nepeceqemur r-paHH:.{r>~ M-'lrHHTI!Oro 

XBOCTB, a TaK.'!Ke OKOJIOll.JJaHeTHO~ YJlBpHO~ BOJlHLI CYlJ.I6C'I'Bel!I!O 60Jlh

lll8. lJ8M pa36poc TOI.!eK r.epece48HI1)1 COOTB6TCTBYIOiUHX rpaHl1L( Ol<O.flO 

BeHepbl. 
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Am:uiH3 nepecet~emtR MarHHTonaya~» OKOJIO Mapca !IOKa3aJI. 

~TO B cpe,m!eM nplt BbiCOKOM ,ll8BJieHIUf CO.IIHetUIOI'O BeTpa nepeceqe

mm Marmnonay3H Ha6JIIO.llaJIHCb 6.mtJKe K ocH apeoMarHHTHoro 
XBOCTa. ·~eM IIPH mf3KOM. TeM caMHM 3KCIIepHMeHTaJibHO _nosaaana 
CJI(HMaeMOCTb Mai'HtlTHOI'O XBOCTa Mapca IIOll JteiiCTBHeM ,nao.neHHSi 

COnHe'IHOI'O BeTpa. 

Ha p~fc. 3 B aasucuMocTH oT aa6JID;nasmerocH .mt.'laMHt~ecKoro 
118\BJiemJH COJIHe'IHOI'O BeTpa (pV2

) HOKa3aH J(HaMeTP (D) Marni1THOI'G 

XBOCTa Mapca. paccqHT8HHNR HYT8M npoeKQHH B XBOCT M8rHHTOcwepH 
Bcex 3aperncTpnposaHHWI: c noMOlltbl) npaliopa TAYC nepecet~emlii 

MClii'HHTOH8Y3fll CDYTHifKOM "~6oc-2" Ha KPYI'OBHX OpCiHTaX • . 3Kcne.:. 
pHMenTaJibHO ua6nl6.naeMru~ 3aBHCHMOCTb D(pV2} c>wra annpoKCHM:Hpo
eaHa CTeneHHOH !bYHKIUteR: 

D = 550· (pV2 )-u~e. 
npHGeM k = 5. 9 :! o. 5. nonyqemlaH seJJHtmHa K03ilJil)HnHeJITa k 
6.mt3Ka K Be.mt'UtHe k=6. COOTBeTCTBYJ!uteR JUIIIOJibHOMY Mai'HliTHCMY 

ROJllO 3eMJIH. 3TO CBH.zteTeJibCTByeT 0 TOM. liTO npH B38HMOJleiiCTBHH 

~ 
2' 

D .. 5S(IItll11 
lr::r 5,91 #,S 

_,. ... 
~ 10 
... 
! f6 .... 
~ = 11. 
a ... 
0 

~ . 
~ 
l 
e. ' 
~ 

. . 
~ . ~ ..... · .... : ...... 

·- . . : 

R:l: (J -r-r-r"'l""t' _ _,..._. 

to,-• ~· ftl' 
iJJ!ME'HHe ctrANe¥11Dra aerpa. iluHFc,.l 

PliC. 3, ACIIIID'I'llTWfeCKIIR !UI:ar.teTP NaMIIITif:JFO XBOCTa llapca. . 
pl!CC'Iwranrrul\ no na•mYM o nepece..ei!Hif l!llnnrror.a)!Jll 
11a Kp,:troewc OI•CittTaX npH ex&Ae cnym~ca B 
113f'lllfTiY.:'!Jcp;o: ll l!flit BbiXOJIB 1!3 Kee KaK tl'ifY.alf!t 
JIHII31<11'fe!:l{Or0 1138-'11~!11111 IH!BOJM:/IIIeliHOrO . COJIHe'l!fOnl 
BeTpa. Ctmn;ml"lt Jliii!HeR ROKaJalla ann!!<}lcCIIMaJJitli, :noll 
33&HCIIMI)CTit i;l~II.<'.~;H('il oJY!IKIUWI\, . 
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COJIH91.JHOrO B8Tpa C MapCOM CYI.U9CTB9HHYIO poJJb, BepO.f!THO. lH'paeT 

BHy·rpeHHee MarHwrHoe noJie nJJaHeTbl. 

B OTJJVILJI-18 OT TIOBe.zteHHH MarHHTOnay3bl OKOJIO Mapca IlOJIOllce 

rme y.ztapHOH BOJlHbl, XOTfl H IlO.ztBeplKeHO CHJlbHbiM 113M8H8HI1fiM. npaK

TH1.J8CKH He 3aBI1!CHT OT pV2
• ilOKa3aHO, 'lJTO 3TO MOlK8T ObiTb CBSl3a·

HO . C ,llOCTaTO'lJHO CTaOHJlbHbiM IlOJ10lK8H1118M IlO,llCOJIH81.JHOA T04Kl1 Maf' -· 

HHTOIIay3bl. TaKOe IlOB8.ll8HH8 OKOJlOMapcV!aHCK0£1 Y.ztapHOA BOJJHbl aHa-

JJOrH'lJHO Il088,ll8HHIO y.ztapHO" BOJIHbl OKOJIO BeHepbl. 3TO 06CTOB 

'1'8JlbC'fBO, a · TaiOKe 01.J88111.llHbl9 HH.ztYKWIOHHble 3<li<l>eKTbl, npone

MOHCTpHp08aHHbl8 110 .ztaHHbiM MarHHTOMeTpa MAfMA Ha OOpTy KA "tllo 

OOC-2", yl{a3bl8aiO'r' Ha TO, 'lJTO HH.ztYIU1P08aHHOG MarHHTHOe no.ne 

TaiOKe HBJI518TC.H CYI.U8CTB8HHbiM ())aKTOpOM 8 npouecce B3aHMO,ll8HCTBHl'l 

COJlHe•moro BeTpa C MapCOM. 

no .ztaHHbtM 31\CriepHMeHTa TAYC. no.nyt:!eHHbiM Ha nepBbiX Tpex 

3JIJIIiriTV!1.JeCKHX op6viTaX CriYTHI1!Ka "tPOOOC-2" OKOJJO Mapca, 110,Up06HO 

IlpOaHaJJI131ipOBaHbl H3M8H8Hiifl xapaKTepHCTHK n.na3Mbl nepen y.ztapHOH 

80JIHOR oKoJio n.naHeTa. Ha pHc. 4_ noKasaHbl H3M8IWHHH nepeHOCHofi 

CKOpOCTH H KOHU8HTpaUHH IlpOTOHOB Ha 3~eA op611!T8, KOr.zta CllYTHHK 

pa6oTaJI B pelKHMe Tp8XOCHOH CTaOHJIH3al.{V!I1!. 048BH.ztHO~ qepTOH npo
¢HJJ.fi CROpOCTV. 5lBJlfl8TCli t{8TKO 8blpal!C8HH08 TOpMOlK8HVI8 IlpOTOHOB 

COJJH81.JHOrO. 88Tpa nepe.zt OKOJIOMapcliaHCKO~ y.napHOA BOJIHOH. YM8Hb

!U8HU9 CKOpOCTH npoTOHOB Ha ~ 100 KM/C HaOJJIO.ztaJIOCb H B nepBbiX 

.l!BYX npoJJeTaX CriYTHHKa OKOJIO Mapca, TO eCTb 80 Bcex CJiytJa5lX, 

Kor.na VI3MepeHV.fl P.pOBO.ilHJIHCb B 0Kp8CTHOCTH y.ztapHOH BOJJHb! C 

,llH8BHOR CTOpOHbl llJiaHeTbl. 

OOCYllt-UaiCTCH 803MOlKHbi8 Ilpi11.JHHbl TaKOrO TOpMOlK8HHH nOTOKa 

IlpOTOHOB. OHO, 8 '-IaCTHOCTii, MOlK8T ObiTb CJJ8.UCTBH8M HarpylK8HHH 

IIOTOKa COJ!IHJtJHOf'O BOTpa HOHaMI1 IIJiaH8THOrO IlpOHCXOlK.Il8HIU1, Hen

pepbiBHO o6pa3YIDI.Ul1MlfC51 8 COJ!H81.JHOM B8Tpe. K HaJIHtJHIO TaKOl'O npo 

uecca nepe,ll Ol<.OJlOMapC¥1aHCKOfl y.napHOA 80J1HO.A MOlfC8T npHBO,UHTb 

CYiUGCTBOBaHJ.f8 npOTflliC8HHOtt · !<HCJ!OpO,IlHOii KOpOHU y Mapca. 

obiJJH BblfiOJIH8HU 4ltCJI8HHbl8 OU8HKVI TOpMOlK8H~I5! COJ1H8'HiOrO 

B8Tpa. nepe.zt y.uapHO~ 80JlHOI1 l13--3a · Ilpi1CYTCTBRH KHCJIOpO,llH Oi1 KOpO

Hbl. llJJ.ff OU,8HOK paCCMaTpHBa.naCb CI1CTeMa r~f.llPO.llv!HaMHt!GCKHX ypas

H8Hlii! .!1811JK8HI1Sl C MaCCOBO:il: Harpy3KOM . . Ha pHC 4a.6 IlYHKTV.pHHMH 

-TlHHI1HMii DOKa3aHH armpOKCHMl1jJOBaHHbl8 npo<(ll1.f1!1 CKOpOCTH ~1 ltO!l 

U8HTpaUHI1 COJIH8tjH0fO 88Tpa. O,nHaKO CO rJJaC'I18 "18lKJlY pac C '-H!'T'aHJH~M 
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PHC. 4.· CltOpOCTb (a) II ltOifUCifTpai1Hfl (()) llpOTOIIOB CCJIIIe•IIIOI'O 
BeTpa. onpenene1muc no na1mw• 3JtcnepuMeJna TAYC 3a 

- I 'lac Jto nepece40HHIJ ci•POHTa ynapHoA BOJHibl SilOJib 
Tpe1'be0 3JIJIH JI1WieCKOrJ Op!iWI'll CIIYTillllta ";l•oOoc-2". 

V. Ha6JIIO).la8Mb!M TOpMOlK8HI18M COJIHettHOro 8eTpa MOI'JIO Ob!Tb J.lOCTMr

HYTO np11 B ~ 5 pa3 60JibUJe~ I1JIOTHOCTI1 I'Opl!ttefi KI1CJIOpO,liJiO~ KOpO

HI:l; 'lfeM no CYl!l8CTBY!Out8H MOJ.l8JII1, COOT88TCT8Y!Ol!l8H MaKCYIMYMY 1{11K

Jla COJIH8'-!HO~ aKTI181-IOCTI1 . 0pi1HI1Ma..st 80 BHI1Mam!'e QTCYTCTBI18 npH

MblX Ha6JI[O,ll8HI1~ KI1CJJOpO.UHOA KOpOHU, 803MOliCHYIO H60Ilpe,ueJJeHHOCTb 

.LtaHHb!X, Ha KOTOpbiX OCHOBaHa MOJ.l8Jib, a TaK>Ke TCT $aRT. '4TO '113-

~,lepemu'! Ha "<I>otioce-2" nposo.u11.n11cb s nepv.o.u s6JIH311 MaKCMMyMa 

COJIH8l1HOH aKT!18HOCTI1, 3Ta 803MOlKI-IOCTb He Ral!:eTC51 HeB~pOH'T'HOH. 

CJ18J.lY8T, T8M He M8I-Iee. OTM8THTb, tiTO 8811.llY npeHe6pelK8H¥.fl B03-

MOll:l lL!M TOpMOlK8HY.eM COJ1H8'-!HOrO 88Tpa, Bb13BaHHbiM npOTOHaM¥., OT

palK8HHb!MI1 OT wpoHTa y.uapHo~ sonHbl, H/11JI~ npHcyTcTBMeM so.nopon

HOtl KOpOHbl, pe3YJ1bTaTI:>I. OTHOCS!l!li18CSI R Kl-'!CJiOpOJ.lHO~ KOpOH8 

t.1apca, cne.uyeT paccMaTpHBaTb TOJibKO RaK sepxHne npew3nbl. 

0U8HKJ1 Bepx:;ero npe).leJJa ilJIOTHOCTH rop51l18H Kl-'!CJ!OpO,llHO~ 

KOpOHbl Mapca . ll03BOJ!fl!OT Ol.(8HJ1Tb 11 CKOpOCTb ,lli'ICC~mal.(YI¥1 KHCJIOpo.na 

c ocseu~emwro no.ny11Japm1 f!JlaHeTH: ~ 102 6 c- 1 
• 8Ta 8SJJWmHa 
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COOTB8TCTBY8T MaCC08biM IlOTepHM Kl-'!CJIOpO,Ua- 2,5 Kr/c J1J111 CKO 

pOCTH YM8HbiUeHH5! aTMoc<IJepHoro .uasneHI-'!51- ~ 7·10- 16 M6ap/c . B 
Ta:KOM GJJyll:ae a'rMOC$epa Mapca, ,lla8JI8Hl18 B KOTOpOH B HaCT051ut88 

Bp8M51 COCTaBJl518T ~ 7 M6ap, 11Cti83H8T 3a ~ 3 · 108 JJ8T. 3TO Bp8M51 

cpaBHHMO C B03paCTOM UJiaH8Tbl, il03TOMY paccMaTpl18a8Mbl~ npouec c 

MO:KeT Obl'I'b cyuteCTBeHHblM c TOtiKH 3peHI1fl 380JIIOU1111 Mapca. 

~aBbl III H I V conposom.uaiOTCH o6cyJK,ll8HHeM nonytteHHblX pe-

3YJibTaTOB 11 KpaTKI1MI1 8biBO.llaMI1 . 

B 3aRJllotieHHI1 cwopMYJJI1posaHbl oc~08HUe pe3YJibTaTbl 8blnon·

HeHHOi-l: pa60Tbl: 

1) 0pOB8,lleHa o6pa60TKa 11H$OpMaU1111, IlOJIY48HHOH C ilOMOl!lbiO 

3HeprocneKTpOM8Tpa MO.llYJI~UI10HHOPO Tl1na n - 137A Ha 6opTy KA 
"0pOI'H03-9" 11 :mepro-Macc-ciieKTpOM8Tpa TAYC Ha 6opTy KA "1>o-
6oc-2". B T8"i8HI18 3Ha411T8JibHblX HHT8p8aJI08 Bp8M8Hl1 .UaHHb18 

"llpOI'H03a-9" HB.ILSIIOTC.ff 8,1UiHCTB8HHblM HCTO'!HHROM l1H$OpMaUHH 0 

COJIH84HOM 88Tpe B6JIH3l1 op6l1TU 3eMJJH. COfiOCTaBJI8Hl18 p83YJJbTaTOB 

l13MepeHVJ:a nna3Mu conHetiHoro 8eTpa Ha "llporHo3e-9" 11 Ha "<lio-
6oce-2" C ,UaHHUMH CfiYTH~m:a IMP-8 3a Te HHT8pBaJibl 8p8M8Hl1. ROr

.aa :HM810TCH H T8 ~~ JlPYrlf8 ,UaHime. fiORa3aJIO, l.fTO ,UaHHbl8 CilYTHH

KOB "0porH03-9" 11 "<li060C-2" MOryT Ha).lelKHO .llOilOJIHl1Tb 06!.1\11H Ml1·

pOBOH p51J.l .Ua.HHbiX no COJIH8l.fH0MY B8Tpy. 

2) AP.aJrn:3 pe3y.1bTaToB 113MepeH11~ Ha cnyTHl1Ke "flporHo3-9" no

Ka3aJI, l.f'rO B COJlH8ttHOM BeTpe Ha $a3e Clla,lla 21-ro 1{11H:Jia COJJHett

HOA: aitT118HOCTli HaOJJIO,llaJIHCb peKyppeHTHb18 Bb!COKOCROpOCTHbl8 llOTO

KH; 3TV. flOTOKI1 Ob!JIU YCTOti'Y:l18bl Ha npOTfllK8HI1H 5 - 6 o6opOT08 

COJJHUa; H:aK IipaBJ-tJIO, 3a CO.i!H8lJHI:lli o6opoT Ha6JIIO.UaJIOCb 4 BblCO

KOCKOpOCTHblX IlOTOKa 8 COOT88TCT8l.fH C 4x-C8KTOpHOH CTpyKTypoP. 

M8lKGJ18.H8THOI'O M8.PHl1THOI'O IlOJI~ B IlJIOCKOCTJi 3KJII1l1TI1KH; B8Jll.i:l1~1Ha 

CKOpOCTI1 8 H6ROTOp!:XX l1S 2TI1X ilOTOKOB }lOCTlH'aJia 700-800 KM/C. 

Bbl.n C,ll8J18.H BilBO ,!:I 0 E0306HCJBJJ8!Uil1 peryJIJlpHOA: CTpyKTypbl BI:.ICO • 

KOCl<.OpOC'l'Hl:lX DOTOKCB 8 COJIH8tiHOM 88Tp8 Ha $a3e Cria,l(a 21 - ro 
l.il1K.Jla COJIHeqHoVi: aKTl1BHOC'i'H. 31'0 C811.ll8T8JibCTBY8T 0 TOM, liTO Ha

.fll.-:!l!l18 peKyppeHTHbiX BblCOKOCKOpOCTHb!X fiOTOKOB Ha !Jja3aX Cl18.J.1a 

11-J18THI1X IU!RJ10B 3aROHOM8pHO Vi aBJ1518T'J.H O,UHHM 113 npoBBJI81-Hfi1 

3TJ1X J,U-1KJ10B. 

3) AH8.JII13 pe3y.IJbT8.TOB H3MepeiU1H , ITpO£l8)l.8HHb!X HEi CifYTHI-lK8 

''<J>OOOC-2", HOKa3aJI, . ttTO 8 3TOT nep~IO.U BpeMGHH ,i:JC OKOCKOpOCTiiW:: 
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IIOTOKYI 6biJIP. He CTOJlb YCTOH't.Jl1Bbl, KaK Ha <IJaaax CTia,lla: OHI1 Ha6JI!O

ll8JIY!Cb B TeT.JeHI.fe 1-3 COJIHeT.JHl:lX 060pOTOB. _3a Olll1H 060pOT COJIHUa 

l!a6JIIO,ll8J10Cb 06bl't.JHO 2 BhlCOKOCKOpOCTHl:lX IIOTORa B COOTEeTCTBMI! C 

2x-ceKTOpHoti (B ocHOBHOM) CTPYRTypofi MeJKDJiaHeTHoro MarHHTHoro 

ITOJIH. 

4) Ha OCHOB8 . H3MepeHHH COJIHeT.JHoro 88Tpa Ha CIIYTHI.f!\8 "llpor

H03-9" ROJll1T.JeCTBeHHO YICCJie,llOBaHa 3aBI1Cl1MOCTb CROpCC'I'H CO,iTH8'-l

HOrO B8Tpa V OT yrJIOBOrO paCCTOHHYIS! A ,no M8lKIInaHeTHorc TOIWBO

ro CJIOS!. 3aBI1Cl1MOCTb V(l.). OIIpe,lleJI8HHa.H IIO IIOJIHOMY MaCCI1BY li3·

M8p8Hl1H V Ha "flporH03e- 9", aiiiipORCl1Ml1pOBaHa CJie,1lyYOfiU1M 3MfiMpH

tre8Kl1M BblpalK8Hl18M: V(KM/C) = 410 + 305s1n2 (A). 

5) riOK838HO, 't.JTO B OT.ll8JlbHbiX cnylJaS!X KOppeJJ5lUI110 M8li:.UY hepe-
HOCHOH CKOpOCTbiO COJJH8't.JHOrO B8Tpa l1 yrJIOBblM paCC'I'O.HHH8M ,llO re-

~ll10C$8pHoro TOKOBoro CJIOSI MOlKHO YJIY4111I1Tb, 8CJlli B IIpOCTOli npo

ue.nype "KHHeMaTl1't.J8CKOrO IIp08UHpOB3HI:Il'l" IIpO$HJiSI CKOpOCTU COJI

H8t-IHOro B8Tpa Ha "IIOB8pXHOCTb HC'l'C't.JHHKOB" HCIIOnb30BaTb npe.nno

JJOJK8Hl18 0 TOM, 't.JTO cpe,llHSISI CKOpOCTb COJiH8T.JHOrO B8Tpa H8 riYTH 

OT "IIOB8pXHOCTH HCTOtiHHKOB" ,no op6HTbl 38M.TII!I MeHblll8, '18M CKO

pOCTb, H3MepeHHa.H Ha 1a.e. 

Yl3M8p8HUSI, IIp088,ll8HHI:t8 8 OROJJOMapcHaHCKCM IIpOCTpaHCT88 C 

noMOII\biO ::lHepro-Macc-cneKTpoMeTpa TAYC, ycTaHOBJieHHoro Ha 6opTy 

KOCMMT.JecKoro annapaTa "tllo6oc-2". B cDespane-MapTe 1989 r . Bb15l

sum-t PH.ll paHee HeU3BeCTHI:tX oco6eHHocTefi B3aHMoileiicTBHSl conHet:I

Horo seTpa c MapcoM. 

6) Ha OCHOBe n.na3M8HHbiX H3MepeHHH, BbiiiOJJHeHHblX C I!OMOillb!O 

3Hepro-Macc-cneKrpOM8Tpa TAYC Ha oopTy KOCMHT.JeCKOro annapaTa 

"tllo6oc-2" Ha 56 KpyroBhlX op6HTax oKon6' Mapca, snepsble KOJia-

qecTBeHHO npoaHaJJH3HpoBaHa 38BHCHMOCTb IIOJIOJKeHI15l rpaHiiUI:t 

MapcHaHCKOH MarHHTOC$8pbl OT ,lli1HaMJ.1'18CKOrO ,nasJieHHH COJI!i8t{HOI'O 

!3eTpa. 06HapymeHa CH.flbHa.H 3aBHCI!IMOCTb IIOJJOJK8HH~ MaPHl11'0fJaY3bl 

OT ,naBJI8Hl1H COJJHet{HOrO BeTpa. 

7) K03$$11QHeHT k B BblpaJKeHHH D '' (pV2 ) -
1 1

k , OTIMCHBaro~eM 3a

BHCl1MOCTb TOJJIIIHHbl MarHWTHOrO XBOCTa Mapca D CT JlHHBMH'l8CKOrO 

.nas.neHlt!H COJJHet:IHOrO BeTpa, OKa3aJJc~ paBHbiM 5,9 ± 0 , 5. 3Ta Be-. 

JJH'·ll1H8 6Jil13Ka K K03cPWl1UH8HTY k = 6, xapaKTepHOMY ,llJI5l .lU1HOJlbHO

I'O M8fHl1THOI'O ITOJI.R 3eMJIH. 3TO 06CT05!TeJJbCTBO, a T8I<llt8 TOT 

Ql9.K'r, \.fTO )lHaMeTp MaT'iH!T!IOI'O XBOCTa Mapca ,llOGTaTO'-IHO OOJlblllOM ~ . 
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~ 2-5. 5 R • csH.neTe.JJbCTB:tlOT o TOM, 'iTO co6cTBeHHoe ;umoJlbHO e 
l4 

MarHHTHce none, sepo51THO, urpaeT cymecTseHHYIO poJib so s3aHMO-

~et:icTBV.~ coJrneqHoro seTpa c MapcoM. 

8) C ,l!pyrot:i CTOpOHI:t, TIO.flOlK6HH8 y.napHOH BOJJHI:t OKOJIO Mapca 

B6JJH3H il.flOCKOC'!'H TepMHHaTopa npaK'rHtJeCKH He 3aBHCHT OT ,lll1H8Ml1-

qecKoro .uas.nemul coJJHeT.JHoro neTpa. 3TO MOJK8T Ol:tTb CB.R3aHO C 

YCTOil't.JHBbiM fiOnOJKeHl18M TIO,UCOJJHeT.JHOit TOtJKM MarHHTOnay3bl. 0THOCI1-

Te.nLHa51 HeTIO.llBHlllliOCTb TIO,llCOJJHetJHOR MarHHTOnay3I:t H. 0'18Bl1,llHH8 

HHEYK~HOHHI:te 3~eKTI:t, 06Hapy.KeHHI:t8 no ~aHHI:tM MarHHTHOrO 3KCne

pMM8HTa MAfMA B XBOCTe MarHHTOC~ep!:t, rosopHT 0 TOM, 'iTO HaBe

,neHHOe MarHHTHOe none T8Kl!C8 HrpaeT CYilleCTBeRHYIO pOJib npl1 B3aH

MO,UeHCTBHH COJffi8T.JHOrO Serpa C MapCOM. 

9) flo Jl8HHbiM OHepro-Macc-cneKTPOMeTpa TAYC, no.ny'!8HHb!M Ha 

3JlJll1TI'I"AtJeCKHX op6ltT8.X KOCMMtJeCKOI'O annapaTa "cfio6oc- 2", 6b1JJO 

OOHapymeHO CHJJbH08 TCpMomeHHe DOTOKa COJJHetJHOrO B8Tpa nepe.n 

Y.!l.B+JHOtl BOJIHOR O~OJiO Mapca. :3TOT 3«xl)eKT, B03MOlKHO, t:IaCTI1'1HO 

CB5!3a.~ C HarpyJKeHH8M TIOTOI'..a COJIH8't.JHOI'O B8Tpa .l10H8MYI KUCJIOpO,Ua 

· 0+ , o6pa3yiO~MHCS B neM npH HOHH3a~HH HeRTp8JJbHbiX aTOMOB 

KHCJIOpC,llHOH KOpOHll Mapca. BeJIHtJHHa Ha0JIIO,llaeMoro TOpMOlK8HUH 

( - 100 KM/C) rosopHT 0 TOM, tJTO TIJlOTHOCTb rop51'18H KHCJIOpO,llHOH 

!topoHhl E nepHo.n Ha6JJIO.l1.8HH~ s6Jll13H MaKCHMYMa UHKJia ~o.nHetiHofl 
aKTHBHOGTH MOI'.'Ia OllTb 8 H8Clt0JibKO pa3 BHIIIe, T.JeM OlKH,UaJIOCb. 

npo~ecc noTepa nnaHeTHoro KHCJiopo~a qepe3 KopoHy, no-sw

.lll1MOMY. ~B.n51eTC51 OCHOBHHM npo~eCCOM IIOTepb THJKeJibiX 1-iOHOB 

Map COM. CKOpOCTb lll1CCIIIIaQHU KHCJJOPO.lla qepe3 KOpOHY < ~1 02 6 
aTO

MOB/C HJIH ·(N 2, 5 Kr/C. 
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