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AKA,UEll;m HAYK CCCP _ . . 
miGI'RTYT 3EMHOI'O MArHE'TI13MA,¥10HOC~EPI:l H. PACIIPqCTP.AH:EHIDI 

PA.IWOBOJIH .. 

Ha npaBa.X pyKOimCH 

. EPEY"C Tampa KoHcTaHTHHOBHa 

HCCJIFJJ:OBAilliE XAPAKTEP¥tel'ill\ HOHOC<I?EPHOM H COJIHEllliOtl_ 
IDIA3Mbl B OKPECTHO<m!X IJJIAHEI' 3mHOH I'PYI1IIJl-BEHEP'J, ·. 

3E\UIH H MAPCA 

(Cr!.eu;aaJIDHOCTL OI.04.I2 - l'EOcm3HKA) . 

ABTop~epaT · , 
~CC6PTatniH Ba COHCKaHHe y~eHoi CTeneHK 
Ka~Ta WHSHKO~MaTeMaTxqecx~HayR 

Mocx:aa, I9?4 r. 



AICAJI]MIDI Il'J\..YK CCCP 
HHC'TIITYT 3EMHOI'O MA.I'HETI13MA.riOHOCcliEPb! Ttl PACllPOCI'PAH.EBJ1ff 

P A.ID'IOBOJIH 

Ha IIp8.Ba.X PYKOIIHCM 

EPEYC TPMB.pa KoHCTaHTmroBHa 

VICC!JIE,l\OBA.ffil:E XAPAIO.'EPV!m'W{ II!OHOCXDEPHOM VI COllHE1JHOtl 
IIJIA3Ml:l B OK"Eai'HOGrHX IlJIAHET 3EMHOH I'P:Y11Iill-BEHEPU, 

3EMJIH H ~!APGA 

(CneonanDHOC'l'~ OI.04.I2 ~ rEOcliii!SHKA) 

ABTopeciJepaT 
~ocelYl'amm 1m co:acKa~me yqeaotl: cTenewa 
Ka~aTa qmSHKO-MaTGMaTR1JeCitl« HayR 

Mocy a, I974 r. 



Pa6oTa B!11IOJHWHa B ... ~>~:oTexiDr"'eCKOM V.RCTHTyTe AH CCCP H 

JfJHCTZTyTe Koc!.m'!ec:rmx 0:cCJ1e.~tonarmt\ AH. CCCP. 

E'lY'illl>l~l pyl:\OBO.IUITM:& - rrpog)eccop, JtOKTop TexrmqecRHx HaYK 

K.H.I'piDll'273. 

Ci<J;ZIJll:8.JII>Hh!e OffiiOHeHTl:l: 

I. ,UoRTOP c'pzsHKO---Ma.TeMaTl'!'iecrurx HaYK 

A. ,U. J(aHY.JI 0 B • 

2. I\ai·l,!J;.l'!,l.l;aT Y/H3HKO-lAa.TeMaT:If'J:9CIU!X HayK 

H.B.KoBaHeBC~H . 

Be.n;ymee y'!pe::r..n:erme: rocy MPCTBeHHh!H AcTpoHOMll'l:eCirn:t! HHCT.llTYT 

KM. II.IC.DTepH6epra np:a MI'Y (r.MoCitBa). 

ABTopewepaT pasocJiaH J~/1f I974 r. 

3ali{RTa J{HCCe:pTaiUfiil COCTOHTC',.S: 2j / IV 1974 r . 
-. -

B IO qac.30 r~. Ha sace.~taHHH CoDeTa HRCTHTyTa 3eMHoro ~BrHeTK3Ma, 

Hoaocwepu H·pacnpocTpaaeHEE ~Kono~H AH CCCP B KoHwepeHU-saJie. 

AKa)ter.rvrqecKIDl ropO.ItOK l10)tOJl:&CKOro paHOH.a MOCKOBCKOii: 06Jra.CTPr. 

IIpoes,n; - MeTpo CTamum "KaJrylKci<.aJJ:", aBTo6yc li!53I. 

C ;uiCCeiJTau;Hei1 MOJKHO osH.aKOMKTLCJI B 6Pr6Jn'loTeKE. lll3MIU'AH CCCP. 

Y'l:eHut:i ce:ttpeTap:o CoBeTa 

Ka~~aT 0H3aKo-MaTeMaT~9CKHX HaYK 

B.M.JIJIXOB 



C Tax nop mx :saa:mm.Tiocr., 11'1'0 liO'l'O:tm oo.n::ae"ll::oro BeTpa 

Henpepz,tBHO OOTeKal!lT ll'JUlHeTll:o :OOliPOC 0 O'l'PYKTYpe OltOJIOilJIIU!e'l'ImX 

liPOC'l'paHCTB. ~szqeoXHX ~oOeHHOC'l'RX aTMOC@ep K HOROO~ep ORa-

3anCH H8paSpHBHO CB[SaHHHM 0 BO~COM BsaRMO~eHCTBHH UJiaHe'l' 

C ConRe~M B8'l'poM. 

B car.toM ,tteJie, Hs:aecTao~ 'liTO y 3ewm, santm~~eHHoa OT :ae­

nocpe.D;c'l'BeHHoro ~OSJte!cTBim oOJIHe•.troro :aeTpa C:W:U.!i'.'K mrmrrBNM 

IIOJieM~ 'l'8M He MeHee, OOHOBPSS 00008HHOCTH OTpoemm: OKOJI03er.m:o­

ro t!poCTpaHCTBa OIIpe~eJIHI1l'CH oo.ni:te'UWM BeTpoM, :a:an:pm.tep, paciipe­

.zteJieiD!:e Mai'Im'l'HOI'O IIOJIII, OROJI038MHO~ IIJia3MI:i, 3Jl8KTpl!'!eCKKX IIQ­

.Jr8H H TOKOB B MarmtTOC~e:pe, ~pMV!poBaHJte TenJIOBOH ll.l1a3M8HHO~ 

oCSOJio~ 3e~ (llJiasMoc@epH) c :pesxo~ :aepxaett rpaHHUeH - "xo­

.JreHoM"~ HsMeHeHHe ~~TepHCTEK IIJiasMoc@eps- nepcMe~eHHe ee 

:rpaHIIIU:l, :aapHa:rnm KOBI{8HTpaiUDI R '!'eMIIepaTYp.bY - CMsa.ml C BapHa­

IllmMR HHT8Il'CllrBHOCTH COJIH8"ll::OI'O BeTpa. 

Y w.raHe'l' , He :HMe~ CWil>HOrO MarmiTHOI'O IIOJIB:, COJIIIeqm,zl 

BeTep JtOJIM8H :aenocpeJtCTB8HBO BSaBMO.D;eacTBOBaTl> 0 aTMOC~e~~ 

H . HOHOCrpep:u.m Ill!8H8'1' .II ORaSSBaTI>, IIQ-IDl"JtDMO?ey 1 811t~ CSOJiee 3HaW­

TeJI"F.H08 BJIW!ID!:8 Ha. OBOHCT:Ba HX HOHOO(pep. 

)to cope;nnm 60-x ro.D;OB npeJtCTaBJiemm o6 KoHoc~pax l\tipca 

.II BeHepu K CanH8"ll::OM BeTpe B HX oxpeC'l'HOCTHX OCHOB.bYBaJIHCl> Ba 

.~ HaS8MHSX CII8ltTpoCROwqeCK.IIX, pa,Iti4080TpoHOMHIIeCKRX Rt p:l­

)ti!OJIOKailliOIIHllX iia6JI!utem H TeopemqeoRWC MOJ.te.nrut oOJme'Uloro 
BeTpae Mo.D;eJIK KOBOC~ep danK BeOl>Ma DpOTK:aope~. flo OUeRitaM· 

}:a~X a.BTOpo:s.SJielt'l'poHHBJl ltOBI{SH'l'paiUim B rJiaBHOY uaRCHMyMe 

KOHH3al.UIH BeHepY, HSIIpm~ep • OTJIB11'8JI8011 If8. H80KWU.KO IlOp!JtKOB 

R MOrJia npeBYWBT~ ltOBI{8H'l'pauHD B OdnaOTB ~ 2 KOHO~p& 3eMXR 

Ha 3 UOPfJJtRS. 

c I965 r. DJOBe.D;eH ~ ycnemHHX axouepKM~RTOB B oltpecT­

HOCTHX Mapca R BeHepH Ha OOBeTC.KHX lll Eo: l8pmi:aHOKWC ROCIIBII80RIX 
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annapaTax~ Bw ... u HSMepemr lto!meHTf\9-W.tr. k! coCTaB HeliTpaJILHL!X 

aTMOC<iJep, M3.I'i!:l!Tlrn6 l!OJill H .xapaxTepHCTID\K IIJiaSMH HOHOCrpep 

ld COJ1HC'IHOI'O BeTpa BclJII13I'I liJI3.H6'l'• ilaCTI. CBe.ztezu.lli np>I 3T0!.1 

6wm IIOJIYil:t:ma C '11CIIOJII.30Ba.Illi6M HGKOTOpb!X Yli.PO!IlGHiillX npe,ItiiO.JIOJ!te­

IDJia: It! pa3Jw-..mli.:OI MeTO,Ital;JM, II08':i'OMJ .B03EHKa.Ji BOl!Ji~O 0 B03MOE­

IIO"OTR.X H Orpair:tf'i6HIDIX M6TC.ztOB, 0 Ha,IteJKHOCTH l!OJIY'l:0HHUX pesyJII:. 

TaToB. Heonpe.zte.neHHOCT:t. HeKOTopb!X peayJII.TaToa (Ta.KHX, HanpHMep~ 

KaJ( CBG.zt~HY~ 0 COCTaBe HefiT~EUX 3.TMOC@ep. Bb!COTirnX np~~qx 

3J:!eKT:pOH1IOkf VOHI.'(eHTpamrn: B BepXEH.lC HOHOCd)e].X:l,X) n;prne.n:a K 'J!OMY, 

liTO OWIO n:pe.ItJIO;>;eHO 6o.Jll>moe it!HCJIO paSJm'qEUX MO.zteJioll HOHOC@ep 

H B3aHMO.zte~CTBKff COJIHeqaoro BeTpa C nnaHeTaMM. 

Ms c1taaamwro Bb!llle otreBH,ZtHO, 'ITO npe,!.tCTaBJifi.Jlo mrTepec 

npe~e BCero paCCMOTpeTI> COBOKYnHOCTI. l!OJIY'I6HHb!X 8KCllepMAieH­

'l'a.;r:&ll1l:X wumux.. AnTop npmimJJaJ!a y'!aCTliie B o6pa.6oTKe H :I!H'l'epnpe­

:ranMI! Jl!liDIUX. IIJiaSMeHmiX PiSMepemtii • npoBO.ltiDJlllHXCFI Ha COBeTCKJ4X 

1tOCI.W:'leCimX amlapaTaX BeHe:pa-4, 6:' HCicyCCTBeHHWC CnyTHHltaX 

!UJ.pca_=.:' Mapc-2J!:";;ll:l.pc-3'~ CnyTim:Ke "33Ie.KTpoH-2 .. B IIJ18.31..;:...:@epe 

3e!<!JUI• .U03'l'OMY ,IUICCepr~ OCHOBaHa l'JiaBHllM o6pa30M HB. pesyJU.•­

"ra'lax. ;3TU :1Kcnepm.teH'l'oB~ ;·:poMe co6cTBeHH!ilX AaHHHX,B ~ocepra­

T.GUf KpaTito omrcanu pesyJII>TaTu IWasMemru:· :r Mal'Wl1'i.lliX Jl3!4epemdl: 

B COJllle'Diors :aeTpc Ha aMe.·lntaaCRliX annapaTaJ· cep:r.m"M'il.pnep; KS• 

uepemdi xapaKTepltC'!mt nonoccpep MeTo,aou HaOJrlQZI;emm ~osaTMe­

!IRZ a'!' me. amrapaTOIUt B.III!apa.Ta ~Mapo-2; :a:poBO.ztH'l'CI!' conoOTaBJieHI!e 

codCT.BelW'.n. pe.ayJL:oTaToB c ~ aJ4epmtaHcnx liiCCJieJ:to:B8.Jfd, 

pacc~mTpaBa~CK B03MOZHOCTZ H Orpa~e~ Me~OltOB R KpHTK~eC.KH 

a~aapyDTcH MoneJin uoHocwep H :asanMo.zteacTBRH cORHe~Horo BeTpa 

~cceprauns. cocToRT us 4 r~B ~ 3 ~paxoxeHBa. 

B rAaBe I paccuaT~CR MeTO~ JI3Mepe~~ Ha COBeT­

c~ aunapaTaX ~- nAaSMeHHUX H3MepeHH! HCUOJII.SOBSJ~Cl> B 6anD-



WY.HCTBe 3KCI!epHMeBTOB ZBTSrpanbFNe 9~eKTpOHHUe H HOHENe ~OBYWKZe 

Ha arrrrapaTax~~~eKtpoH-2;l3caepa-4 H 6~6~ HOHBBe ~ony~ c 

IIJIOCKolli H no.nycq)epll'Jectto~ reoMeTpHeti :ru tpuczpc,•::un:mMw nOTemma­

~ar.ra Ha yr:pa:a.runmeit ceTxe~ &l'O npocT!le np:16opu, :ne Tpe6ylG1;ne 

6o.11:r.moro oCi·_ ·-·• ·1. Te.n:er.mT:pi!"<IecrwM: !Zllig:;opMal.\llli n nosBOJr.<iire;;:e I10JIY­

'<tl't1 TaYJie X.,, iliT Cp.liCT!llW Li~S: ,:::z, Ka!t ITOTOIW: , ''OHUeHTpa!X'.a.$';. 

Ha"W.apcax-2 ~r ·· m.:eJmc:~; aJ:uKT:iJ.Jh}ffie .rrony:!IK11 c L''--'Glli:JG:i:ID-11-!CJI 

ITOTeHIU-Ia~IaMII, llOSBOJIIIB~e npC113BO,ItRTI> a.Ha.JHI3 a~e:t."TpOUEOU KOI>u!O'<­

HeHTH CO~HS'I!HOTO BeTpa MeTO~OM 'l'OpMOS.fi!ll.llX IlO'J.'eHI.UWJ!O:S ¥I OllpS,Jte.Jl'.f!TJ! 

TeMrrepaTypy H KOHI.teHTpal.UiiD a~eKl'POHOB. B rJJane I IIO.i'JY'i8HO aHa­

JmTiti'leCKOe omrcaJme KOJIJieltTOpHoro 'l'Ol(a !IOJIYC!lJeplfl!eCKOll ~o:ny!ll!GI 

{I .2.i} B npe;lUIMOlitemmx MaKCBeJIJIOBCKOI'O pacrrpe.AeJiemm 'la.C'i'lm 

no cKopoCT.fiM n ey~eBoro x:.neBI.U~~a amzapa'l'a. IloMe.ztHee n:pe.zmo-
. '· . . . 

~O:KeJme MOlKHO _C"DD:Ta.T:& npzeld.'i6MUMe IIOOKM:&K'J HS TeopeTM'IIeC!il'IX 

0~6HOK, SKCIIepnMeHTan:&~X K3MepPBnH UOT6HURanOB annapaTOB a, 

KOCB61lli0 ~ 143 ,ll;al'!HliX 11!3Mept:JUlli TOKOB CJ!6.ztYeT 1 trl'O IIO'l'6HrJ;lm.liH 

annapaTOB BO BpeMH IIpKnna.HeTBHX ceaHOOB 14SMepe~ 14 B HOHOCWB­

pe 3eMJI11! 6wm Ma11Ue 

PaJ:tKosaTMeWWe M&l'O.l{!l, KaR H Bee Me'l'O~ ll0Jry'l6Hml ~OKali:&­

H.dX xapaxTep.rtc-:mt .rts mrrerpEiJI:&HWc zsMepemm, OTpaJJ:am neo;&HosHa"!­

xocnDo 0co6elU;O Be.mnta Heollp9,lteJI6HHOC'l'~ IIOO%Yill6HHliiX &'l'HW! MeTo­

,ll;aMII pesyJli>TS'i'c· ~ Ilpll 6aJIIolilWC HaKJ!Olro.X 'l'p89KTOPIDl amiapaTOB R 

• nnOCKOCT14 9KnHDTKKK 143-~ Hey'lleTa H60.l{HOpo.l{HOCT9n cpeAW K IIPM 

HCIIMI>SOBSHHH O.ltllO~CTOTRoro aapzaura. TeM se MeHee,-sTRMa Me­

To,.~tawr 6l:l.llH IIOJIY'II6BH BHOOTJilie IIpcxliWW MElK'l'pcHHOil KOim9BTpa:£Um 

n 140HOCQJepax ~apca- H BeHepu Ha aMepRKaHCKHX an~~paTaX H COBeTOKOM 
~ '' . - . . 

annapaTe Mapc-2. a Heonpe,ll;e46BHOCT1 pesy~~raTOB B H6KOT0pux 

CJIY'UUlX Y~OC:& YM6Hl>I.III1'r:&, OOIIOOT8B.'lfUl ,Italilnl6 po.ItR03aTMClllihlX 

M6TO,ll;OB C ,ll;aHHHMH HSMepeHH~ npR UOMOmH ~OBymeR sapg~eHRUX 
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B r~:ae IT ~ccepr~ np~B~~~cg pesy~TaTH BSMepeHai 

Xl;l:p':lKTepHC'l'RR .llOH?O\flepMapca :0. .BI3HI:l 0ho., 

B aMepiDW.:a~:mx aitcnepiD4eH'!'a:&. n p ( 4 ) - :ripO\IllllJIJII: 6wm no­

CTpocn:t;: .no ,n:a..l'JID:lM Ha6J.!IQJ:temm paJmos~J.'t'Memfil . Ha"BeHepe-4, orry-

C'':..'l!lmouc.rr .c · ;'.rrtott aTMocq>epe Bf' . "Dl< ·tJ!~eJemm: :mpai<'l'epHCTmt 

1{0HOC<f]ep!:l Jlytl)tllOJL-~J:'a.)!OG:b u pollOl'l ,•n Tf._(;fJ. D:OMO~ J(:ayX IIO."YC<.PepH~ 

">eCltl!X JIODYuieJ:I: .., MMellllJ4X r;rpy6yB: 'Y 2 ~'I'.ffii'!'eJU.HOCTl>, 'e' IIJIOORBX Jio-

1\ymeK , 06JW.lfi:U3CilliX 60Jn,mei!: tlyBCTlU!.'.~ eJI:&HOC'l':E.Il ( 4 J • Ha CeTey 
' 

nft~CR2X JIOB,YIDeR no~BanOCL OTynegqa'l'oe Ha!I~XeHBe 0 H +&J B, 

!: !IO MO)tyJra:Il)GI TOKOB .)lOlJYli!Im BBllpl{l!temteM +50 II !Ipe,!tiiOJiaraJIOCI. 

OUeHHTL B~ HOHOC@epHYX BOHOB9 0Ka3aHOC:& 10~09 ~0 BUHOTI. 

.ltO :300 KM OT llOBepXHOCTlii TOim B IIJIOCR:Oti J!03y!llKe He li'IO,lzyJmpo:Ba­

JmCl> Hanpa:xemreM +50 B• T.e. BRJIB.J( BOE:OCtflepHH:X: l'IOHOB B l'!SMeJl!ie­

Mlllt TOR Jiel!!aJI :r. npe)l;e.nax paspememm rumapaTy:pii rro TOKJ, p:tB­

:aorc Ido-10a. O'!'Cil,lta lJIIJ! uy:x: SBa't!efid TeMIIep:iTYP B HOHOC@epe 

BeHepa, 30C' :« 50u°K, 6wm: c.n;e.J!8HH ouemm :aepx:aero :npe.n;ana 

HOHliOH KOHD;el!'l'pe.mm JY; B HOtmO:ll :SepxHeH 1110HOC<[>epe; oxasa­

JIOC:b, 'ClTO ;v;: IIO ,!taHHHM IIJIOCKII!X JIOByme~ He npeBHmaJia IQ3cM....J • 

fi.9JIYC~paqeo~e JIOBYWKlii Ba BCeM UpHDJiaBeTHOM CeaHCe 1113MepeHKa 

He pE:l'l!CTPM!A'Palll'! TOIGI, l'I 9TO 03Ha'lfaJlO, 'C!TO ff.· BClQilY B HOHo­

c@ene BeHep!l, B TC'4 liHCJie B rJiaBHOM · MaKCHMyMe HOHHSaiU'IR, He 

npeBama.na I04:JM-3. ConocTaBJietme C.lteJiaHH'!lX oueHoK c aMepmtaH­

CKliMB pesy.Jlh'l'aTa..m J[aJIO xopomee cor.nacae. He6om,moe OTJIK'me 

Ha BliCOTax 3QQ-7QQ KM HI B MaKCJ.n.\YMe HOtmsamm MOJKHO 6WIO 06'bll:C­

Hl!T:b aeonpe,Jt:!JleHHOCTl>Il pa,ltH038.TMeBHYX ,ItaliHI>IX. 

COnOCTaMeHHe xapai<TepHCTHK HOHOC<f>ep fvbpca, BeHep!i H 

3eWIJI BWIBHJIO 60JII.WOe CXOJtCTBO n t ( 1..)- IIpcxfMJiea, a HMeHHO, Ha-
. . 

Jm'll!e B'l'OpHtffiYX MaKCHMyMOB . HOHH~ !(lUte rJiaiiHOI'O MaKCJ1:MYMa H 
;,".' r 

cyl!lecTBosatme y Beuephl, KaK x.y 3ew; _pesxoA BepXHeil rpar.;n~ -
. · .. ~--- •·· ' . :_ . . - .. . . . . 

•r:w.eHa". l".Jiu n.r.s,sMonaysu.'[o,,St?J. : O.ltf~ito n.~a3•r::m:!Y3:.l B JtHe:a-
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Ho~ zonocwep~ Benepu pacnOHaraeTCH Ha B&CoTe 500 KM, B noqaofi -

Ha DUCOTe 3000 ItM 0 a B HOHOC<lJepe 3eMJIH - Ha BUCOTB ,_20000 K.Vle 

l<aK M02KHO :'laKJIJOilHT:b ZS ,Ita.Jl:bHefunero aiiaJm:Sa • 9TO CXO~CTBO 

CTPYKTYPHUX oco6eHHOCTe~ Rouoccpep IIJiaHeT JIBlif.teTC.fi. no-nm~nMOl\W, 

't!HCTO BHBIIIHHM, a npo:u;eCCH, OTBeTCTBemrue ~9. l'IX <IJoprrrtpOBalme, 11 . 

npzpo~a 3THX oco6enwocTel1 cy~ecTBeHHo paan~~IDTCJI. CTPYKTYpa 

Bne!lllmx rpazum Ronoc<I>ep cBaaaua .c xapaKTepoM nsaw.o~e.tlcTnru:r w..a­

HeT C COJIHelllnlM . BeTpoM Z cymeCTBOBaimeM Wlli OTCYTCTmieM Y riJIEJ.J!eT 

co6cTneUHoro ~~rHHTnoro nanR. , 

B Drane ill paccMaTpeaioTc.ii pesyJI])TaTh! zcC.i'Ie~oBaHliil1 nsrun.1~ 

~eHCTBIDl BeHepH lit l~pca C COJIHS'UWM BeTpoM, npoBOW!BIIMXCJI IT:PW· .... 

·noMO!IIH annapaNB"BeHepa-4, 6,""i'vBpc-2, 3":a aMep:aRaHCKHX annapa<i-'cn3 

., t.bpKHBP:-4 K 5: 
IIo ~HH!N·BeaepH-4; IIOJI;~n1emrnM 8 OKTH6pa I967 r~. no~Tnep...· 

z.neHH!N 'lepes .ttem. pe3yJI])TaTru.m zsMepemrii Ha "Maplllliepe-s;· a :i ~ae 
I969 r. - .ItainmMH nBeHepb!-6: B6Jm3:a Benep& cymecTnyeT B03MymeiDI:d. 

cBR:srumoe c o6TemHKeM Beaep& cOJIHe'llWM neTpoM. llpz np:a:6JWKeii:im . 

'Beaeps-4 H 6"(8] K nnaHeTe ~HCXO,ttaXO peSKOe BOSpaCTaHRe llOT~ 

KOB K• CHHXpOHRO C. Hl'lM: BOSpa()TaHJIIe aMIIJIHTy~ R cfl,IIyKTya:u;ru'i MOJIY'M 

Marmrrnoro nOJIR:, RsMepa:euoro MarH!IIToMeTpoM, ycTaHo:a.nelnmM na an-. 

napa'l'e"Benepa-4: 

BoSMYillerme 6Wio OTOJ!Utecn.neao c y~pHol.t BOHHOH. Jio6oBoe 

paCCTMRid6 KOTOpOJ.t OT D.6HTpa IIJiaReTH IIO OIJ;BmtaM 0 C~eJia.IUWM D 

COOTBeTCTBRlii C I'a30~6CKHPGI COOTHOmeJmSU41! R B IIpe,IUIMOJieirn:H. 

'ITO IIPBII.IiTCTBHeM liBJU{eTCS .HOHOC~pa IIJiaHeT!i (T.K. C06CTDeHHoe 

Mai'HHTHoe noJie y BeHeJ>li He dWlo o68apyaeao a.BTopar.m r.armrriWx 

HSMepeHRu), pa.BHO ""'0;3 fi. 8 ( ""' 2000 KM 0'1' IIOBepXBOCT!!)npz tmCJie 
Maxa MH.s =5. .. . 

. . 
Bt'IJIH3H Mapca, ltaK liO ,JtaHHilM H3Mepemlli aJieKTpoimC: ; JIOBYm-

KOii [9,10,IIJ , Tax Ia: llO Jt~IUWY aswepea~2 Mal'H:idTO:..IBTpoM ld 3.JleK-
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TpOCT8.TH"'6CKHMl'f aBaJm:SaTOpat!H , IIpoBO.JtHBmm.mCJI JJ:py:rm.m: rpy nna.MH 

aBTopoB, Ta!Olte 6wra saperncTp>rpoBa.Ha y,napHM BOJIHa. Kp:aTeplil.eM 

nepece'lfemm annapar.otl cppoa;ra y.ztapHon BOJIHU no pesyJIDTaTaM :nsMe­

penmH a~eKTpoHHOR ~OBYmKO~ cnyXRnO pesxoe KSMeHeBMe B~ xpKBHX 

TOpMOl!t6Hml , <ilOCTOJl:Bll!66 B BOSJS CTambl MaltCHMB.JIDHI:U TOXOB • <lOOT­

BeTCTBYDUHX 1!f!/l16BOMY !IOT :l!'IUi!BJIY TOpMO:Z6H1rlll, IIOJIBJiemm: "Ha.l(TeiJJio­

BSX XBvCTOB" ciJYHKQ;lDI: :;BCIIpeJJ:eJielrr.II, T.e. OOJILDmX SBa'lfemni "'lo­

TSm:taaJ!OB IIOJIHOI'O TOplt.Ol!t6!001. 'l'eMIIepaTYI'El R XOmte:a'l'patnm :aJI6XTpo­

HOB sa cppcHTOM y .ztapHO!a: BOJUni , pa.CC"U!TB.HBB.Il IIO xpRBtiM TOpMOllt6mtlt, 

cymecTBeHHo :sospac Tan:a' or aHatfeHEi (60+I2o>.ro3°K :a 3+6 cM~3 

B CIIOKOitHOM COJIH6"l'HOM BeTpe Ha Op6wre Mapca JJ:O .-.3QO.Io3°K R 

rv 20 crr 3 sa q)poHTOM oxo~onn:aHeTHO!a: YllfiJI'.''->il BOJIHll. 

IIpH no.l{JleTe armapaTOB "Ma.pc- 2 :a 3" h IIJI8.H'3Te :iii Ha r.n6H'I-ax 

HC:ey'CCTB6HHSX Cli.YTHIDWB Ha paCCTOJl:HIDIX ::>- 1('1)()00 RM 6Will sape­

!'E:CTp:apQBa.HB BOSMymeHKf£ , T8.I<~e xape.KT6pliiSYmt!i6C.!I peSIGnll B03pa.­

CTalmeM "fe 11 1'le .D;o saaqemrn -v300· I0
3°K z """20 CM-3, xoppe.m­

pyiOOUie C Ha~IQlta.Bim~CR: Ha 3eMJie Mal'IDI'l'Hmm 6y paMH. 3T:PI B03MY­

Iil6Hrm OTOlli,ll;eCT.BJieim c . MelliwraHeTHHMPI y,napH!iMH .BOJIHB.MR • 

. Cpe,ItHee nMo:zemre q)poHTa <?KOlLOIJJiaHeTHoit y~pHoi BOlllm , 

paCC'!l'IT8.HH06 IIO IIOJIY'IfemUiM Jta-, OKaSMOCl> ""'0 1 7 fl ]I,1IR "D!CJIB. 

MaXli M,./3 8 • .[o6o:so~ .. pa.CO'l'<?SUm:e O'l' . ~ npellll'l'CTB~ oc'l'aHa:s­

JTl!Balllltero CMHe1Dnidl: B6'l'ep, . .ItO IIOB6;PXHOCTH Mapca, O!l6H6HHII6 IIO 

STOMY cpe,ItHeMY IIOllOlltemuo_ q}poHTa, COC'J'aBJifiJIO "' t400 KM 0 IIp!II'l:eM MH­

IU!MBJI:&HOe pe.CO'l'OflBMe _61i,1IOI\<6QQ RM, a MB.KCHMa.Jll>HOe - 2600 KM. 

EcJm .~pe,ttUOllOLiU 1 :li'ro .. npeiillTCT:BZ6M SllW£eTCR: C06CTBeHHOe Ma.I'BMT­

HOe IIOlle Ma.pca .ttimOJIDH::,I'O Tmia 1 ·TO ero MB.I'HMTHH~ MOMeHT JJ:Ol1llt6H 

6STi> "'2,4•Io22rc .c~, . 1!'1'0 He . IxpoTHBope'lfliiT oueHRa.M , C~MamruM 
lmTO~~.m: MIU'RRTKI>IX ZSM6Pf"'mi Ha TOM ·. lite anna paTe. 

CBMeTMl>CTBoM . B IIMi>3Y cymecTBo:sa~ y · Mapca co6cTnemmro 

.Mfli'HRTHOl'Q IIOJISl SlBJISleTCSl COIIOC'l'aane:me Ji.a.HHUX. O.IJ;HOBpeMeiDibiX . 
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MarHHTHHX m UHa3M8HHHX M3MepeHKa BdnHSH uepHUenr.poB1&ipca-~ K 3~ 

z cpaBHemre rra6JIIQitaBwe~cm s.rtec:o KaPTliiHH c TeM, 'i'l'':l npovrcxoJIRJIO 

B6~3K BeHepg H 3eMnK npH IIpM~eHKH KOCMI:qec KHX an~paTOB 

It STHM UHaR8'ra.M : y BeRep!ll IIOTORM IIJia3M!.i H Ma:t'IDITHOe rro.n:e sa 

W,pOHTOM O.ItHOBpeMeHRO yMeHI>maEHC:O, a Y 3eMHH B MarH~OC~epe Ha­

tnma.JIM: UHaBHJ:l~ H 3HaT.Il'lTe.JI1>HI:.'ill: paCT Mal'HHTHOI'O IIOJili lll yMeHI>me­

Hll8 IIOTOKOB. RaPT14Ha :eapza.m,rl! 8Tl!X napaMeTpoB B0Jm3H Mapca 1:J8IIo­

MI4HaJIB. KapTHRY, Ha6.i>JQ;ta.Bll!YKr...;r .a6.nzan 3eM.li111. 

B CBn3~ c nony~eHHHME: pesy~:oTaTaMR o nano~eHZM ~poHTOB 
I 

J,JtapiD:lX BO~ M .rpamrrr.ax npeiDITCTBIIIft, OCTaHaBJIHBaKIU.RX COJJ:Hetr-

ID:lZ ne·rep •. npe;ttcTaBJiliJio .f4HTepec paccMoTpen npnpo.n:y npeiDIT­

"TBHM H C'l'.PYKTYPti l!!OH.on((lep. 

,Il,Jm: IIJiaHeT, He l!lllleKIU.RX cc6cTBeHHoro MarHHTHoro no.IDI , HMe-

117l'M , KaK H3B8CTHO , Tp!- MO)'t.MH B3aiDI!O.rtei1:CTBIDI MX C COJIH8'IHllM 

BeTpOM - MO.rte.JII> nooMoro B3am.m.nei1cTlW.!I canHe~oro BeTpa c aTMo­

crpepoi1 l'l MOHOCrpepo!i, MO.I(e.Jl1> TaHremmaJ!l>HOrO paspUBa , B KOTOpoH 

CtrnTaeTCH, ~TO Ha rpaH:r,me HOHOC~epu )'tmmMH~6CKOe ,Jta.M8HHe can­

He~oro BeTpa paBHO K14H8TH~8CKOMY )'taPneHHD KOHOCQepu, K MO.Ite.Jlb 

Mai'!mTHOro 6ap:oepa ., B KOTOpoit npe~ana,raeTc.R;., 'iTO COJIHe"UtHM 

BeTep KHJtYUKpy8T B KOHOC~epe TOKK, o6pasy~e IIC8~0MarHHTOC~epy . 

BHCOTa, Ha KOTOpoM IIIOHOC~epa Mapca OCTaHaMHBaeT CQXHetiHUH Be­

Tap , BO BCeX STRX MO.rtMHX npOXO,ItHT B6Jm3H rJiaBHOI'O MaKCHMYMa 

IIIOHH3a!.U!Jl! H He · npeBUIIIaeT 35()-400 KM, "'TO 3HatmTa1Il>HO MeHbW8., 

"'8lll IIOJIY'i8HHU8 3lla'iel!IDI BUCOTil,.IIpeWITCTBHH B ~060BOH TO'!Ke. 

Y BeHepH B?~RMO~e~CTBHe COJIHetiHOI'O B8Tpa C HOHOC~epo~ · MO~eT .6UTh 

omwaHo MO.rtMHMW TaHrem.um~:oHoro pa3puoo M¥1 MarUHTHoro 6ap:oepa. 

KaK C~e;cyeor H3 IlpHJIO~eHM I o B KOTOpoM 06Cyli'.,I4aeTCH npe.rt­

~OJKeHHaH rpynnoH aMepHKD.HCKHX aBTOpOB MO.!{eJib HOHOC1pepu BeHepu, 

KHHeTJif'leCKOe .ztaBJiemte Jl!OHOC!flep!:l npH 3KCnepHM8l.TaJ!l>HO llOJIY'ieHlii:lX 
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3.Ra'IJ:emL<IX ne- I04CM-3 li Tp- 700°K HCAOCTaTO'IJ:HO .l{J!ll llO,IUtepl!taHRH 

OanaHca :aa IIJia~.n4owyse. u Heo6xo~o npe~OJIODT:r:., 'iTO B :aoHo­

c\IJe:pe BeRepu cymecTBYeT He60JI:r.ruo'e ropzsoHTaJII>Hoe MarimTHoe 

nOJie...., 10 0 (TaKoe nOJie 6wro l'!SMepeHo ~".:rr.apa•roM•Beuepa-4"Ha 

llUCOT.e 200 !<' .. M) , o6pa30.BaHR06, I)Q3MOJKHO, HaBC.rteH!iilliW TOit?llmo 

s~o nane yMe~maeT · Te~oLpoEu.rtHoc~b nepxaefi HOHocwepu BeHepu. 

"liTO II03l30JIS16T IISJmniCaT:& l'l:OltOCiiJepe B6JUi3l't WI8.3Monaysu BUCOK~te 

JL."l&SMemme Te:.mepaTypu T, : T; + Ji ~ 5500~. R, TeM caMUM~ Yl!.OFr­

.ll:eTBO,Pz:n CiaJxaHcy JtaBJl6~ Ha BepXHei!: rpamro,e ROHOCqieplle 

Ec~ y ~~pea KM66TC~ C06CTB6HH06 MarimTHOe UOJie M npenHT­

C'r.Bl{eM. OCTaHa:&'!mlaia!llW COJIH6'IHJ,Iiit BeTep, .liBJ!fl6TC~ C06CTB6IlHUJl 

V!al'ID4TOC4)epa U;apca, TO Rai'JTl'l:Ha :pacnpe.rte.neiDm IIJia3MU B ae?. M0l!';6T 

6a'!.':'i> IlO):t06ROll Ka.JlTilli6 pacnpe.:te.r.:eHWJ: llJia3MU B Mai'HHTOC{pepe 3eM­

mr. B O.!t!iOU :~I3 Mo.rte.neil: xoHocweps Ilia pea, omrcamroit n o6sope , 

noMeJitemro~..t :e. IIpMoxemm I • npe.l!;llOJiaraeTcst, 'ITO R y Mapca .ItOJUUJa 

6:.t'J.'l> llJia::JMOnaysa ~ . KOTOIWl H~ saMeTHa Ha n!! (h)- npoi,fm.IDrx MS-Sa 

6o..u.uwx WKTYamDil 3Ha:qeHd neCaanoMHMM, 'liTO ne {h) - !lp<$tlm 

!lOJI"J11.eltll pa.!Cf03aT:M6HHhiMR lleTO.ltSMK 0 ZM9lll!lMMR Pfl.lt Orpa.HM'IeHHi1) • · 

oopwx:po:samte IL'l:a3Monayar.~ B mrimTocti>epe Mapca, no-BHJtTtiMo­

rl'J, MOAte'l.' JipOl!CXOJtP[T:& 'l'rutm4 ze·nyTeM. lta.K B !GI'Hl'I'l'OC!IJepe 3eMJIM. 

rroa'l.'OMY B r.ma:ae IY ~enaeTC.Ii o6aop TeopeTH'IeCKRX MO~ane~ npoHcxo­

:tJteEr.;w. IIJiaauoc(,pepll m llJ!a3MOtra)'3lll y Sewm, a aaTeM ae:ttOTopue na 

oco6emtoc'i.'e~ nolie){e:mm xapaxnpzu'l'i!ll£ IuaaMocq)epii PIJIJI!OCTpzpymcst 

peay.'l&.TaTSJGi Kawepe~ B wraaMoc(,pepe, npo:se.rteHHllx u.a. amxapa.Te 

"3iienpoa:-Z"IIpll JIOMOIIUI 'l'pexa.n:eRT:po.JtHO.lt llOJIYCcpepR'IJ:eCKOH JIOByWIG!. 

:!'.ax HS.Bet.rHo. cpt.~opr.mpo:aaHHe Ma3Monaysu y 3eMJIM o6yCJion­

J1eHo 'l'eM• 'liTO liJia3Ma ~ CO:BepmaQI~a~t XOHBeKTHBHhle JtBMllteiDUI BO 

Bilemnt% 06JiaCTSlX Mai'H~TOcWepH llO.It J.IJll'J.IIWO:eM aJieK'rp'lftteCKR:X noJiei1, 

:SO:':iiDmalal:iiU: IIP"4 OUTO~~~l.flm Mal'l'"'iirroC(peptl COJIH6'iHl.M DCT:poM, He 
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MOX9T liO~Tb B 06maCTD C C~HHM AdnanbHHM nuneM Ha paCCToa­

HHfi d.7.rue, 'ier.t ..... 4,5 R3 • 3Ta o6macT:r. :a6JmsH JtmiOJI.II sanommeToa: 

T9IL.IOBOit IIJia3MOi! ~OHOCcpepHOI'Q npolliCXOJmemm. B3amt.O~etiCT:Jme 

9H9prH'iHOi ~aSMU MarHHTO~epa C ITna3MOCcpepo~ MOXeT BHS&Ba.Tl> 

pas<'rpe:s TeWio:snf:i Wiasw. YcwreiDie !'tOH:Bex:mm, c:aa:saHHoe c pocToM 

Mal'lmTHOH a'\THBHOC'l'H , MOiKeT BJ,l'3HBa.T:b CJ"a"':l19 IIJI~.;(.•Oc<!Jepa • 

VIs o63opa TeopeTK'!ecF:.KX pa.6oT, nocmme.HHIU: r:pol!lcxoJX,Itemro 

IIJia3l\(OCqJ9phl H IIJia3MOIIaYSl:l 3eMlllll, CJI9.IlY9T, 'ITO rue pesyJI:&TaT!i 
I 

(" B r(eJIOM COI'JlaCyiOTCJI C 3KCnepHMeHTaJI!>lWME: ~aHHi.':l\ID • tieCMC:'r.JI :a:a 

pa3.7I~i:i l!O.ltXO.A K pememno npo6JieM!l n npoTKBope'!IDI, cqeprll\He<lff 

B ST:D: pa6oTax. Y. tfllJ.CJzy TarutX llpo'l'KBCp•.;.· ,..J.~i MO:lKHO OTHeC~t'R BOIIpOO 

oCi yl:l.ll:e-<remm :n.nasM!l IIPJI! :spa!llemm 3eYJm K poJIH ::.roro .a:BJieHIDI B 

¢. )pY~BaHTIIE liJla3Monayau. 

B r.rra:se IY npe.Jt]IO.JKeH M9TO,'!, C1pe~eJieHI1Ili TeMnepa.zyp~- :0: ItOrr~ 

~9HTpa.UMR ROHOB B liJla3MOCcpepe, OCHO:saHHafi Ba H~ MO~~~ 

'l'OKOB JIO:syl!IIG!: HS-Sa Bpa!l!emm: H90p:l!t9HTHpOBa.HltOro B ·:u_.;.::>CTp:' : CTBe 

armapaTa "3JreKTpoH-2;' .]1)1I! Tex ero BETI~o:a, r~e OWia oiipe~e.Jie:a:a 

Op~.eHTal.lHSI JIOIIYIIOOI '".'":'HOCl'ITeJII,HO B9KTOpa OI::>poCTH mmapaTa. llpH 

.IIISBeCTH!.X op..;eHTaiGm H CK<'poCTH B.lliJaj,:.aTa m.Ipelltehl!e ,Jtrui TO_;a B 

rronyc<Pe.PflecKollt .iio:syDIRe, naicy-qe~oe B lm:ae I, SilUllieTM if.JYHKII;lieZ: 

~YX H8l'!3B8CTHNX-fi'L H 0_ . • 3-ra tra:(m4eTpY MOlliHO :pacClimdTl>, 

ycpe~ TOFOBYD Kp:l!tB,YD DO 6HCTp0&~ B~eHRm .III TaK.IIIM o6pasoM 

IIOJIY"'I9..!I BTOpoe ypaBHeiUie A1IJ1 onpe~eJI9IDISi 1{f · ' X H9l'!SBeCTHNX [2 ] g 

]'..1m OL.eHIIlt lii!OlK'!O TB.Xll8 BCIIOXLSO:S...Tl> Jtl)a. 611113:0:~ no pa:::cTrumr;~ 

3Ha'leRIDI TOJta, IIpe)tiiWIODB, "CiPO Jm60 ~· :l!t T;_ He ::>ISii.CHf!m'Cll'! . . . - .. 

B B!l6paHmiX TO'lltaX TpaeKTOpllmj, . Jm60 O;roiH HS 3TKX IIapaMeTpoB H3-
. . - . 

MeHJieTCJi no J!SBeC'}:'HO~~ saxoay. Hallpoep, '1'1'0 KOHJleHTpaiOOI B 

IIJia3MOclP9pe. yp.teH~Wa~TC;,ll JtaK I /R~ · ·~.. l / R. I( [I ,2] • 
. ·npe.!VIo~eHIJJJM M~'fO.ito~ :6wm·' o~~w: onemm .JY.· lit. . ~·. Ira 

BI:lCOTaX 5QOQ-{7000 · !ti~ ·:ztrul "ebROJII.Ki-t oi50poTOB "3l!e~poua-2;' 
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Ha CiOJY.l>lilliX B&CoTax o::~;emnr .ne .JteJiaJmCI> Rs-sa SHa'D!Te.lffi.!mX olliHCiox 

l3 orrpe,Ite.n:eiDUti opv.eHTaJU'iHe 

0Ka360IOCh• ~0 Ha H~SKftX BhlCOTaX B rrepMO~ o6pameHHff 

"3JieRTpoua.-2"wrasr:>C(pe:pa. xa:paKTCJ?K3Yl<ll11':1JIM IIOBHIDeHimii Mal'IDIT­

HOll a.RTUBHOCTI>IO. 6wra rl:JrOTHee, '-leM n p PI Imsrurx K:p-MH.IteRcax. TeM­

ne:pa.Typa I!!OHOB B llTJ.8.3!'110C\IJCpe H3MeH.ff..lia•:;:& 0 '1' HeCitoJt&Kl1X THM'i 

I'"pci.ey'C OB Ha BIWOTaX - 5000 K.\1 ll,O !ieCRCJJ:OMX )teMTKOB Tb!M'i r:pa­

JJ:YCOB Ra OOJI.t.lllHX B!:.!COTai, 'ITO• IIO-:Blil',ItHMOMY, OCl'hfl:CHJ'IeTCR B3a.HMQ­

,JtCHCTBHCM ~3MOccpepH C S~eprHTJ:Ho~ nna3MOH; CO.Bepmanqeft KOHBeK­

Tl'!BHile .IU3IDKeiDm B ~all'HHTOCcpe:pe~ 

:l1TaK, m:ell!ITitie rpaHIDJ;U HOHOccpep ~HeT .Iii CTJ?YKTypa HOHo­

C@Cp BLime r.namroro r.~ItCIDI.YMa Mommamm Henoc;pe.n:cTBeHHo :wnx 

kOCBCHHO onpe;uWii!IOI'CJI B3a.ID4o,IteHCTBn:eM :tJ..'UlHeT C COJl.!Ietn!Wil Be'l'pOM 

R ImJIHtmeM y !IJ.!aHeTu co6cT.Be:mroro Ma:rHHTHo:ro rrOJIII. Mo.rteJm: :ae:px­

!H!X Mcnoccpep wrarr;;T yTJ::HTHBaiOT 3Tl1 !f"l.KTO:phl. 

B TipMo.lll:eHmr I , Ita1t yJKe ynoMHHa.Ji:OC:b, .rtaeTC.ff o6sop qmsn­

'{ecm~:x Y. aspOUOMHtJeCIGIX MO,IteJJ:eii :aepXHE:X ROHOCcpep Mapca H BeHep!l 

H Y.OHOC!IJer S'l.'IfX IIJiaHe'l.' BMMSH rJia.BH!iX MaKOWJYMOB MOHPI3a.Il.HH 

[6,7] 
Mo.rte.nn, omrcumramte o6Jia.c·Tv. .BMMSM rJiaB.HilX MaKCHMJMOB l10im-

3al:UU!, OCHOBL!Bam'CH ga ]taHiruX MSMepeHPIM COCTaBa M KOHUeHTpaiUIH 

~ac~~ B H6HTJ?e~HHX ~X aTMOCcpepax M OT~TC.ff IIO TifiiY SeMHHX 

o1J'..aCTell E, F I n F 2 Ta!WM o6pasoM. TJ:T06h! o6~cmtTI> no.n:yTJ:euirue B 

SKCIIepiD.!eHTa.X n,Jh)= IIpoipMHo 0Ka3h!BaeTC.fl 0 '!TO rJia.B.!me Ma.KCWJYW 

n oHHsamm B Ro;Yocqiepax Be:aepu H Ma:pca y.ztoBJieTBOJ?RTeJI:&HO on:acum­

mM MOJl.t:Jil>JD TMIIa MO.IteJi.J seMHoro CJIM F I :a: o6pasymcsr HOHa.Nm 

COz M Oz. B CDH3!! 0 TCM,'lTO B BepXJIHX aTMOCcpepax nnaneT IIpaRTM­

~ecxz OTCYTCTBYIOT IIpO.ztYKTH ~CCOUHaUIIK OCHOBHOro KOl~OHeHTa 

co2 0 ocoramcsr noiW. HepemewWML :sonpocu o Mexamtsue 
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YCT;taHCHIDI 0 r, OJ R3 Bepxuruc a'.l'MOCWep li 0 rrp,;rtm;re O'i'CYTCTB:M 

B HY..X o6JracTeli una r: 2. 

B ~e paCioT :eucxav.:maeTCH npe,Itr.lOJIOl!temre o 'l'OM, 'iTO a-: t:o­

cq\cpu IIJialieT Cll.Jil>IIO Typ6y.kri3o:sa;;u (T\._cype""' ro6c!iceiCI). :a :P~::JYJffi­
Ta·re 'l!ero npo,ItyKThl ,rcn:cco~ OJ2 6ll!CTpo ne]>eHOCHTC.<I :sr-.x;a :a 

o6J.racT:&, r.zte nponcxo;urr IIX peKo;:~.67.elamm nprr xpomm:x: co~·.:,::ipem:.rx .. 

0,I¥'IaKO npa,Itn0..10JK6HEe 0 Bl:ICOIW'll TY,P6YJmSO.DaHHOC'.l.'il 8.'I'W'Cqiup!l BeHe­

pi:l He COrJiacyeTCH C pC~j.Tl::.'l'aT~LUI 0~6HOR CO,ItePJ!:aHM a.To;;;apHo~· o 

BO~Opo,4a B .'BepXHeii a'!'MOCcj)epe, IIOJIY'!(;)fnihlX Ha OCHOBal!IDi ):taEl.U 

:a:a6..1iqi{ea:n::l c:ae-qemm :a Jm~ · L o( , npo:eoA1iB!liUXCH :a:a am:r.apai'e 

... Wapmtep-.1): W.li o6'b.!!cHeimJr sToro ~xcnepli!MeHTa T:::e6ye-.rc.fi , trro6a 

K.ry¢ 6WJ:o IIOp!!JtKa ro5c~cerc1 • B o.ztaoif 1!3 ormcu:saer;rux rr..;:;.zte.n:efr 

upe~o.rraraeTCS: 0 "'TO Kryp6,.,. IQ6cM2CeB:-I R OCHCBHI:lM XOMl!OHeHTO:& 

Bep:meit lr!OHOCW9Pll J!BMIIJrCS: .'I!Olill re.mm. ::l'ra MO,IteJI:& .fiBJiiieTCH Ha­

H60Jiee corJU' '}OBaHHOi!: :w:s :acex :ape,ItJrollte:wru.x. Tax KaK :a Rei!: Mo.zte.!I:& 

Bepx:ae~ ~OROC~epbl CTpoZTCS: C yqeTOM ee .'BsaRMO,Itei!:CT.'BHR 0 COlnie~­

HUM BeTpoM~ f·- \Bllltli r&l.'KCm.ryll litOR.'11!3aiUDI .'B H01UIOI !!OHOCWepe :S aTO~ 

MO~eJm 06'b.!!Cmi6TCS: nepesaPfiJtKOl! C02 0 HOB'aMli :re.mm, .ltl'icl¢Y£m.rl:PY»­

~ B HO~D ROHOC~epy 0 OCBemeHHO! CTOiQBH ~eTll~ QymeCTB~ 

13aR.'I1!e HO'IJ.'ROI'O MaxCl!MYMa :aoimsamm :a JIOHOO~pe BeHepu Ha HSMepex­

m.u. :eacOTax, .aooCSme roBopa~ TPY.ItHO ocS'b.!icmwo o 'l'O"DU! spem!Jl :ra:c­

TOltlmltO.'B HOimsaiOOI li1 CSmmoi!: CR!)pocTR pe..oMCSHBaiUDI litOHOB., 

B I!pWIOEeBJmX II ll m JIQJIY'IIeBH .'B!lpSJI8HHII, OID!CHBaJllllle .!rplit 

H9KOTOpax .ItODYCTZMHX ~ paCCMaTpaBa8MHX 8KCJiepDMeBTO.'B npe~o­

~OXeHKHX KOXXCKTOpBHe TOKZ JIOJIYO~Pi'116CKOa ~OB,YmKH. 

HecMOTPR Ba CS~moi od~eM nQJIY~eHHoA B n~e,ItHlile roAU HH­

rpapMaitlm 0 11JI83M81 MarHJI'l'HHX JIOJiiiX ll oxpeCTBOOTS:X llJtaHEI'r 11 OCi ,; ;. 

HCkrrpa.lii>HliX 8TMOC4Jepax, D8eTCJ! eme Ite.mdi P1J.'t BOnl••.>COB , £Ia !WTG­

p!ie IIOXS. BeJII>Sil OT..J8Tln'Jo cmHOSBa'IBOe Hanpmlep, J{8 CO:SCCM IrOH.'ITFlO , 
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ItaK~m o6pasoM ooecne"m:BaeTca: 6aJra.Hc ~BJiemm aa rpa.mme HOHo­

cwepa Beneps. ItaltOBa KOBilell'l'p:1.l'(WI 9Jl9ltTpoHOB l'4 mrtaJia liHCOT 0 

'l'.e. BH,Jt n,/lt)- IIpoqimm B Bep:meii JIO'q![OiJ: HOHOCqiepe BtJH6PHt 

KaROl HCTO'Ilmlt HOHK.sa.IUm OOS,ttaeT rJzainmi MaltCHMyM B HO'IIIO~ 

r:ronoc(flepe BeHepu. Ka.Ime nponeccLI IIPKBO.IUtT It ycTpanemn> upoJtYit­

TOB ,ItKCCOIJ;Ka:tnm 002 HS :aep:xmiX 8'l'MOC<lJep IIJiaHe'l' H npo,I.I;OTBpBI!lam' 

o6pasoBaHKe odJ!acTei Tima F 2, ~) HORT:.l cmpe.tteJIHm cocTaB 

BepXHHX iiOHOC<lJep (aom.t re.mm 1'IJIJI HOlm BO.JtOpo.zta) 1 ICaltOBa CTenem. 

Typ6yJIHSOBaHHOOTH aTMOC\Pep ~e'l' H, HaKOHeiJ;, HBJIJieTCSI: Jill COO... 

CTB6HHOe MarHI1THOe IIOJle Mapca IIOJleM .JtKIIOJil>Horo Tmra, CYiltBCTBYe'l' 

JUI IIJiaSMOIIaysa B HOHOC\Pepe Mapca. ~OT )taJI6KO He liOJilDil1il: nepe­

qem, BOI!pOCOB MO'ICHO lipo.Jto,liEHTI. 1 O,JtHaXO 11! l!S IlpHBe,I{eHHOI'O Otre­

Bl1'JV{O. trro JJ)IJl nx pememm TpeCSyDrc.s: iioBl:le msMepeHM xapaitTepi!­

cTmt ll.IIaSM!i • M!U'miTHO.I'O liOJili H Heli'rpaJLJ.HOI RTMOCqJepl'i Ha an:na­

:pa.Tax •. CIIYCitaeMWC B 8'l'MOOc})epax JIJmHeT, HJn1: Ha cnyTHHKaX, :mllemtWC 

RH8KHe nepKD;eHTpH • 

.Jij!CCepTa.mvt CO,I{8pl!H~ !44. CTpaHl!UH OCHOBHOI'O TeKCTa H 

79 pHCYHKOB. QrrHCOK 6H6JLHOrpatPHtreCKHX CCNJLOK CO)te~ 226 HaH­

MflHOBaHIDl:o 

OcHOBm.te pesy~Ta'l'H AO~HCD Ha BcecoDSHOM H Me~­

aapoJtHOM CRMI!03H:yMaX liO tPKS:mte .!Iy!Dil l'I !lJia.HeT B Kl!eBe , B OKTH6pe 

1960 r~ H B OKTHOpe !972 r., Bo6COD3HO~ KOHW'peHJ.'(lm no WzS:mte 

.HOUOC(flepu BO Jl:OBOBe B OKT.a:Ope !970 l'o. Ha 9-oM CKMII031JYMe 

KOaiAP :a ToimO .S. I969 r., Ha ceCCW'I KOCID.P B MsJU>:lute B 1972 :r. 
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