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Cepus «KocMOHaBTHKA, aCTPOHOMHS»).

OnHa W3 caMbix Oamzkaliwnx Kk 3emgae niaader CONTHEYHOH CHCTEMBI —
niaHeta BeHepa g0 cux nop TauT B ce6Ge MHOro 3arajfok. MowHbiil caoit
06,1aKOB He pnaeT BO3MOXHOCTH Habll0JaTe/l0 DacCMOTPeTh NOBEPXHOCThH
Beicpbl, onpenenuTs ec (u3HYeCKHe M XHMHYECKHe IapaMeTphl.

O6uKpHast nporpaMMma HCCJIeNOBaHHII KOCMHYECKOTO MpOCTPaHCTBA H
He6eCHbIX Tes, NPOBOAMMAsi 3a NocJelHee BpPeMs C NMOMOLLbI0 aBTOMaTHue-
CKHX MEXMNJNAHETHHIX CTAaHUHMH B COYETAHHH C IIHPOKHM KDYroM acTpPOHO-
MPFYECKHX M PaJHOaCTPOHOMHYECKHX HCCjeNOBaHHH, 3HAYHTENbHO PacCIIHPH-
Ja Kpyr Halnx 3HaHHi o Benepe.

D ny6aukyemoil Gpomliopc aBTOP NMOAPOOHO OCTaHAaBJHBAaeTCA Ha pas-
JMYHBIX 3Tanax MCCJAefOBaHHUs BeHepbl, NMPHBOAHT LaHHble HOCJAENHHX 13-
MepeHniifl, mMosyYeHHsIXx ¢ moMouiplo AMC, a Takike Cc MOMOLbIO PangHOacI-
POHOMHYECKHX H PajHOJOKAIHOHHBIX HCCAedOBaHHI.
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3a nocielHee BpeMsl acCTPOHOMBI CTaJH
yIensiTb Bce 0oJbliee BHUMaHue OJHXKam-
weit x 3emJje muaanere CosHeuHOH cHCTe-
mbl — Benepe. Ee uccienoBaHusiMm mocBsi-
IIEHO OrpPOMHOE KoJuuecTBO paboT Kax
HaGa100aTeJbHBIX, TAK M TEOPeTHYECKHX.
3a nocaenuue 10 set K 3TOM m1aHere GBLIO
3anylleHo OeBATh KOCMHUYECKHX CTaHUHH,
H3 HHX CeMb — COBETCKHX (3TO BIBO®
6osbie, yeM Oblio 3anyiieHo k Mapcy 3a
TOT K€ NepPHOoL).

PesynbraThl  TaKoro «HAaCTYNJIEHHS Ha
Benepy» He 3acraBunn cebs xnate. 3a
9TH rojbl Mbl Y3Hau o Benepe Goablle, yem
3a 350 mpenlIecTBOBABLIMX JIeT H3YYEHUS
€e C NOMOILBIO TeJEeCKONOB H JIPYrHX a€eTpo-
'HOMHYECKHX NpHOOpOB.

A Benb usyuatbh Benepy Heserxo. IlnorHas
aTtMocdhepa M MOIUHBIA O6JayHBIL TNOKPOR
TOJTHOCTBIO CKPBIBAIOT OT Hac ee NoBepx-
HOCTb, He OCTaBJfAs [axKe MaJelIIHX Npo-
CBeTOB, CKBO3b KOTOpble MOr Gbl IIPOHHK-
HYTb Halu B30p. IIpumeHeHne x uccaemoBa-
BaHuAM BeHepbl HOBBHIX METOMOB: pajiHO-
ACTPOHOMHH ¥ paJgHOJOKALMH CO3JaJ0 H
HOBble npobaeMbl (HanmpuMep, BONpoc O
NPHYHHAX BBLICOKOH TeMIlepaTypbl nJaHe-
THI), paspellleHHe KOTOpbIX TNOTpeGoBano
604BLIOrO TPYLa TeopeTHKoB. Hekorophle
U3 3araJox BeHepbl, HecMOTps Ha Bce ycC-
nexy yueHbIX, He paspelleHbl 10 CHX INOp.
Uro :Ke SIBHJIOCH NPHYMHOH TAKOTO BHHMA-
HHUA K BeHepe — mniaHere, HcciefoBaHHe
KOTOpOil B TeueHMe MHOTHX JIeT Haxe He
CUHTAJCCh CEPhE3HbIM JeJ0M B-aCTPOHOMHU-
YeCKHX Kpyrax M OTAABajJoCh «Ha OTKYyN»
JNIO0UTEeNAM acTPOHOMHUH?

Bausocts BeHepnl Kk 3emse cosmana
MPEeANOCHIIKH IS UCCAELOBAHUS €8 KOCMH-
YeCKHMH annapaTtaMH. 3allyCK KOCMHUYECKUX
craHiuil k ‘Benepe 6bu1 HaubGosiee J1€rko
OCYLUEeCTBHMbIM TOCHe 3amyckoB Kk JlyHe,
TpeboBaJ MeHbLIMX 3HEpLHH, cKopocTed H
CPOKOB IepeJieTa I0 CPaBHEHHIO C IOJeTa-
MH K ApYrHM IuaseraM.. [js nmpaBHsb-
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HOTO NJIaHHPOBaHHA MOJeToB K BeHepe, aas BbiGopa H pac-
yera nmpubOPOB CTAHUHUH HaZo GbuIo Y3HATh o BeHepe Kak
MOXHO GOJibllle Ha3eMHBIMH MeTOLAMH.

Ho u 310 Gblna He riaBHas MpHYHHA POCTa HHTEpeca K
npupofe Benephl. Begp oHa 1o cBOMM pa3Mepam, paccros-
Huio or CoJHIla M ADYTMM NpH3HaKaM OoJiblile BCEro moXo-
ouT Ha 3emuaro. KMayuenne apyrux miaHer — cecrep 3em-
JIM — MOXET UMeTb rpNMajHoe 3HAa4YeHHe 1J1d NO3HAHUSA ca-
Moit 3eMmJsiH: ee BHYTDEHHEro CTPOEHHsI, TPOMCXOXKIEHHs ee
MAarHHTHOTO MoJs, arMocdephl, HaKOHEl, 3aKOHOB MPOHCXO-
KJeHHS M Pa3BUTHA 3eMJH B IeaoM. Bor mouemy ucciemo-
BaHHe NPHUPOABl BeHeprl MOMYYHJIO CTOJNb MOLIHBI CTHMYJ
3a MOCHeHHe TOMbL.

Mprl mocrapaemcsl pacckasarbh B 3TOl OpOLIIOpE, 4TO XKe
y8Ha/u aCTPOHOMBL 32 TPH C MOJIOBHHNE CTOMETHS HUCCAENLO-
BaHul Benepbl, 4To MBI cefluac 3HaeM 0 ee MPHpOJe.



Benepa—sBropasi nnanera CosiHeyHO# cH-
cTeMbl no ee paccrosHuto ot Connna. Bau-
ke ee K ‘CoJiHIy pacnoJiokeH ToJibko Mep-
Kypu#, cienywooulefi 3a op6uroii BeHephl
uner opbura 3emau.
Benepa o6pamaercs Bokpyr ‘CoaHma Ha
paccrosaun 108 MJH. K4 U coBepllaer nmoJ-
HBI}l 060pOT BOKpPYr Hero 3a 225 cyTtok. Op-
6uta Benepnl — noyTu TOUYHBIH KpYr; OHa
obnagaer naumensmnM B CoJiHeuHOH cHCTe-
Me 3KCUEHTPHCUTETOM, H IOTOMY PaccTosiHHe
oToll nuaHets oT CONMHIA MOYTH He MeHseT-
Csl: OHO MoOXKeT ObiTh jaulib Ha 700 THIC. KM
MeHbllle UK GoJsblie cpeiHero.
C npyro# cropoHel, Hama 3emJas IBuU-
:)kercs BOKpyr CouHlla no op6ute co cpel-
HHUM paccTosfiHueMm oT Hero 149,6 mMaH. km %
MOXKET To MmpuHOAMKATbCS g0 147 MJH. KM,
TO yRansartbes A0 1562 muH. xm. Ilepuon 06-
pameHuss 3eman Bokpyr CojaHua, Kak Hu3-
BeCTHO, paBeH 365,24 cyTok.
CpaBHeHHe 3THX YHCeN Cpasy NOKasblBaer,
4TO KpaTyalilllee paccTOsHHe OT 3eMJIH 10
Benepsl MoxKeT COCTaBAATH 38 MJH. KM.
Hns atoro HyxHo, uTo6nl ConHlle, BeHepa
¥ 3eMJssl pPacloJIOXKHINC, Ha ONHOH JHHHU
(Takne pacmnonoxeHue BeHepsl OTHOCHTEJIB-
Ho 'ConHUa 1 3eMiy Ha3biBaeTcss HU K HU M
coenfuHeHHUEM), u IputoM 3eMmas OHI-
Jga 6el B camoii 6auskoil k CoJiHIy TOYKe
cBoell opOuthl (B mepureauu), a Bene-
pa — B CaMOH fanexo# (B adeaHu).
Coueranue 3THX Tpex YCJOBHH HaCTyna-
er Kpafine penxo. HerpyxHo paccuutars,
yepea CKOJIbKO BpeMeHM HaCTyNaloT HUXK-
HHe coefuHeHus. s 3TOro HY:KHO, yTOOL
Benepa, umerolass 60JbllIyl0 JIHHEHHYIO 4
YIJIOBYIO CKODOCTh JBHXKEHHsI 1Mo OpOHTe,
yeM 3emus, oborHana Gel Haumly MJAaHETy
POBHO Ha njauH o6opoT. 3a cyTku Benepa
TIPOXOJHUT !/pe5 4WaCThb CBOeH OpPGHTH, 3eM-
Jst — /365. Takum o6pasom, 3a cytku Be-
Hepa oOroHsieT 3eMJi0 Ha !/ops—!/365="/584
4acTh OKPYKHOCTH.
SlcHo, uTo BpeMms, HeofGxonumoe Benepe,

OBLUME
CBEJLEHMS
O BEHEPE




uT00Bl 060rHaTh 3eMJI0 Ha OJHH 00NpOT, paBHO 584 cyT-
KaM. DT0 U ecTb NMEepHOJ MEXIY IBYyMs HHMKHUMU COeIMHE-
HUAMH, WM TaX Has3blBaeMblii CHHOJHUECKUH Mepuon
Benepsl. On paBeH 1,599 3emHOro roga i, TaKiM 06pasom,
HYUXKHHE COeNMHEHHs HACTYNAT B Pa3JHYHBIX TOYKAaX. Op-
6uT obenx naaHer. COOTHOLIEHHE MEXKAY CHHOIHYRCKHM Te-
puogom Benepbl u rogom moutd TOYHO paBHO 16: 10, miil
8:5. DTO 3HAYHUT, YTO €CJAH ONHN W3 HHKHHUX COeZHHEHHI
CIyydaTes B sAHBape, Korjla 3emJs OblBaer B I€pPUTeNHH, TO
cieflylolllee STHBApCKOe HMKHee COEJMHEHHe HACTYIHT yepe3
5 CHHOJAMYECKHX NepHonoB Benepnl, uau uepes 8 Jser. 34
Tako# ke nepuon Benepa cpenaer posHo 13 oGopoTtos Bo-
kpyr CosnHlla M Bce YC/NOBUS ee BHAMMOCTH IOBTOPSTCS.
Taxum o6pasoM, cyuecTByeT 8-JeTHU# LHKJA YCIAOBHE BHIH-
moctu BeHepbl.

Kak xe Buaxa Benepa Ha Hamem HeGe? YiKe AaBHO
3Ta MNJaHeTa NpHBJeKasa BHHMAaHHe JIIONEH CBOUM SIPKHM
GJieCKOM, MPEBOCXOAUBLIKM OJiecK J060i 3Be3Abl MM ITJa-
HETBl, @ TaKyKe XapaKTepPHbIM PacIoJoXeHHeM Ha Hebe: Jiu-
60 oHa BHJHA NO BeyepaM Ha 3amnaje B Jyuax BeuepHel
3apH, Ju60 MO yTpaM Ha BOCTOKE B Jy4aX yTpeHHell 3apu.
Hukorna Benepa He OpiBaeT BUIHA HOUBIO B I0XKHOI CTOpPO-
He He6a, HO HEPEIKO OHA CKPHIBAETCA OT HAC Ha MOBOJBHO
NPOLOMKHTEJIbHBIE TPOMEKYTKH BPeMeHH.

HerpynHo paso6paTbcsi B NPHYKMHAX TaKOro CTPAHHOID
«noBeneHusa» Beneprl. PaccmoTpum op6urbl Benepnl u 3em-
au (puc. 1). Opbura BeHeprl LenHKOM J€XKHT BHYTPU 3eM-
HOM OpOMTHl, H Mbl, HaXOJAACh B TOUKe 3, HHKOrja He YBH-
nuM Benepy ua yrunoBom paccrosiiuu or ConHua, mpesoc-
xonpamiem yroa C3By (unu papHblit eMy yroma- C3B;). dtot
yroa paseH 48°% a nosnoxeHus By u Bs, B Kotopnix BeHepa
otxomut or CoJHI@a Ha Takoi yroJ, Ha3blBalOTCA H a H-
GoNbWIUMH 3JOHTraNnMuaMHu naaneTs. IIpu stoMm mno-
JoxeHHe By HasblBaeTcsl BOCTOUHOM 3J0Hrauuel. (B 3To Bpe-

Opduma

Ceam .

Puyc, 1. Konutpueypayus Benepol
OTHOCUTeAbHO Semau




Ml TJIaHeTa BHIHA Mo BedepaM), a B; — 3amainoit 3JioH-
Tauuell (Korza BeHepa BHIHA IO yTpaMm).

Ha puc. 1 noxasaHbl u ABa APYrHX XapaKTepHBIX NOJIO-
KeHus Benepnl otHocuTesnbHO CosHla u 3emau: B, — yxe
3HaKoMOe HaM HHX(Hee coefHHeHHe H B,—BepXxHee coe-
JIHHeHHUe Koria miaHera Haxoxutcs 3a Coanuem, Ha
HauboJblleM paccTOsAHUUM OT 3eMNIH (OHO MOMKET AOCTHTaTh
260 MJTH. KM).

Jlerko moHgTh, UTO BO BpeMs coeiHMHeHuit BeHepa Haxo-
JHTCH B TOM 2Ke HamnpasJeHuu, uto u CosHlLe, H CKpbiBaer-
cs B ero ayuax. Habmo1eHust naaHeTsl B 3T0 BPeMs 3aTPYA-
HHUTEJbHBI, TAK KaK OHAa HAXOAUTCH Ha Hebe IHEM H YBHU-
JeTb €e MOXKHO TOJNbKO B Tesneckon. Camoe 6MaronpustHoe
Bpemsi BUAUMOCTH BeHepbl — HaubOJblUKe 3JOHTALMH, HO
1 OHH He BCe OJMHAKOBO YJIO0OHBI HJjs HabmogedHuil. UtoGbl
Benepa Bo Bpems 9/0HTauuy Obla BUAHA BBICOKO W MOLOJ-
Ty, Heo6X0aUMO, 4TOGHl BNCTOUHAS JJOHTALHUs HAaCTynuaa
3UMOH WJIU BecHOH, a 3amajHasg — 3UMOH MM oceHblo. [Ipn
TAaKHX YCJIOBHAX CyTOUHbIH NyTh BeHeprl Ha HebocBone Je-
JKHT BBILIE COJNIHEYHOTO, M MJaHeTa BHIHa Xopoluo. Camoe
HeGJaronprsATHOe BPeMSA roja AJs HabmoneHuii Benepn B
IJOHTAUUH — Jero. B 310 BpeMms CYTOUHBI HNYTh CAMOr0
CosiHIla MPOXOAHT TaK BBICOKO, YTO BeHepa He MOXKeT oKa-
3aTtbcs 3amerHo Bblute CosHua. JIuimib B aBrycTe YCJIOBYUS
ee BUJUMOCTH YJay4lIaoTcs.

Haubonee 6naronpusaTHbBIM TOgOM Iasi HaGioneHuit Be-
Hepbl Oyner 1972 r., Korla ee MOXHO OYIeT NOZOJTY BH-
JleTb B 00euX 3JOHTAUUAX: BECHOH — B BOCTOYHOH (mo Be-
yepaMm), a B KOHIIe JleTa H OCEHbIO — B 3amaiHoit (1Mo yT-
pam). Kpome toro, yao6uas niaa HaOmodeHuit Benephl poc-
TOuHas 3JoHrauusa 6y’ler B Hauyade 1977 r., a zamanHas —
oceHbto 1975 1.

OT BOCTOYHOIl 3JIOHralUu 10 HHXKHEro coelHHeHHd Npo-
XOTUT OOBIYHO 72 THS M CTOJNBKO /K€ — OT COeIHHEHHs 10
3anajgHo# anoHrauuu. Hepes 220 cyTox HacTymaer BepxHee
coenuHeHue, a eile yepes 220 cCyTOK — HOBas BOCTOYHAH
3JIOHTAlHSA, NOC/Ae Yero LMK/ noBTopsietcs. Cnyctst mecsll
TIOCJIe BOCTNYHOIN 3JOHTAUMH M 3a Mecsin 10 3amajlHoil Be-
Hepa jpocrturaer HauboJbliero 6/aecka. B ato Bpems niaHera
BIITHA HEBOOPYKEHHBIM TIJ1a30M JLake JHeM, HO 4TOOHl ee
OTBICKATh, Haf0 TOYHO 3HATb ee NOJOXKeHHe Ha Hebe.

‘Pasnuynble moNoXKeHUs, NOCAeTOBATeNIbHO 3aHHMaeMble
Benepoit otHocutenbHo Co/HIL@, MPUBOJAT K CMeHe ee ¢as.
®azpl Benepnl Oblai oTkpbiTH ellle B 1610 r. anuneo ann-
JieeM — TIepBBIM acTPOHQMOM, HaOJIOJaBLUIUM IJIAHETY B Te-
Jeckon. CBoe OTKpHITIe OH 3auiHdpoBas B BUAE aHATPaAMMBI
(dpassl ¢ nepecraBaenubiMu 6ykBamu). [To3xe, y6eauBincs
B JJOCTOBEPHOCTH cBOIX HabmofeHnl, [anuieil nan pacung-
POBKY aHarpammbi, KoTopasi B IepeBOJle Ha PYCCKHil s3bIK
3BYy4YHT Tak: ¢MaTp /1106BH noapaxkaer ¢urypam LIuHTHE>.




UsBecTHO, uTo Benepa — GoruHs J1106BH M KPAaCOTH Yy APEB-
uux pumass, Iuntugs — onHo us umed JIysnl. Takum obpa-
3oM, cmbicn ¢passl [anunes Obln TaxkoB: «Benepa umeer
Takue xe ¢asbl, Kak u JIyHas.

Ho cmena ¢as Jlyubl oObsicHsercs TeM, uyto JIyHa —
TeMHbI Wap, ocBewaembiii CoTHIEM U OTpa)xamlWHUi erc
ayud., Otkpbitue [anmness mokaseiBano, ytro 4 Benepa —
mwap, orpaxawouuil ayun Conxua. Bojee toro, 'anuneir 3a-
METHJI, YTO Korja BeHepa BBINVIANAMT y3KHM CepIoM, ee BH-
LUMBIE nuaMerp Oosibllle, 4eM KOTrJa OHA KaxeTcsi NOYTH
NOJIHBIM AuCKOM (puc. 2). DTO 03Hayano, yro BOJM3H HHUXK-
Hero coenuHeHusi BeHepa ropasmo Gauxe x HaM, ueMm OJIH3
EepXHEero coellHHeHHUs. 3HAYHT, OHA ABHXKETCA He BNKPYT
3emnu, a Bokpyr Coanua. Tem camMblM OTKpbiTHe ["aniuiess

Puc..2. Benepa npu pasueix gasax

noATBepiKAano yueHne KomepHuka o LEeHTPaJbHOM [OJOXKE-
Huu CoJiHLA B Halllefl NJIaHETHOHM CHUCTeMe H O DOICTBEH-
HOll mpupoze naaHer M 3eMaHd. Bmecre ¢ Ipyrumu OTKpPHI-
TUSAMH, CAeN3HHBIMU ["anuneeM c mMOMOIIBIO TesecKoma, OHG
CBHITPAJIO Ba*KHYIO pOJIb B YTBEPXKISHHH KOMCPHHKAHCKOTO,
TeJIHOLEHTPHYECKOTN MHUPOBO33DEHHUs] M HaBiekao Ha [ann-
Jiesl THEB KCBSITeHIIeH» HHKBHU3UIHUIL

Yixe B XVII Beke Hawajuch THIATENbHble HaOMIOJEHUsR
Benepbl 1 uaMepeHusi ee BUAUMOro Auamerpa. TexHuKa u3-
MepeHHH NOCTeTIeHHO COBEpeIIHCTBOBaNach, M K KOHLY
XIX Bexa Obl0 BhIBefeHO Haubojiee BepOsATHOe 3HAUEHHE
BUIMMOrO IMaMeTpa IJIaHEThl Ha PACCTOSIHHH B OLHY acTpo-
HOMHYECKYIo enuuuny: 16”,82. DToll BemuuyuHE COOTBETCTBY-
et JauHelHb auaMerp 12200 xm, yto JIHMIIL HeHaMHOIG
MmeHblIe nuamerpa 3eman (12 750 k).

Bunumett nuamerp BeHepbl MoxeT MeHSATbca oT 677 B
caMOM ©OJH3KOM INNJOXKEHHH (B HHXHeM CO€LMHEHHH) 1o
10” B BepxHeMm coeJHHEHHH.

[IpuBeneHHbIH Bhllle guHaMerTp BeHephl, onpexejeHHbIH
U3 ONTHYecKUX HaOmoJeHUH, He XapaKTepH3yeTr, OJAHAKO,
pasmephbl caMOH IMIaHeTH. YxKe NaBHO ObIJIO 3aMmeyeHo, UTO
Ha jucke BeHepbl He BHAHO HMKAKUX HeTaJtel, IO KOTOPHIM
MOXHO 6blo 6Bl COCTaBHTh ee KapTy. Bnocnéncrsuu cranoc
SICHO, 4TO MbL Habai0JaeM He TOBEPXHOCTb IJIaHETH, &
oxpyxKawuuit ee ciaolt  obsakoB. Taxum o6pasom.



12200 &m — nmameTrp 0O6JMAaYHOTO CJIOSi, a He TBEPAOTO
1Iapa ImiaHeTsl.
‘OnpenenuTh UCTHHHBIA auaMeTp BeHepbl ypanoch Jullb
B camble nocaeaHue roan (1965—1968 rr.) merogom panHo-
saoxauus. [Togpo6Ho 06 3TOM MeTode GYAeT paccka3aHo HH-
JKe, a 1oKa MBIl NpHBeNeM HaHGoJee HajJekXHOe 3HAUeHHe
panuyca BeHepbl, mosyuyeHHOe TaKuM MeTomoM: 6053 xm.
Taxum o6pasowm, nuamerp Benepol pasen 12 106 xu. Dtomy
3HAYEHUIO COOTBETCTBYET IJIONIAL [OBEPXHOCTH IVIAHETH,
paBHasi 90,4% semHolt u o6beM, paBHHH 85,9% 3emHoro.
‘Macca iBenepnl 6bi1a yToyHeHa B 1962 r. mpu mposere
MHMO NJIaHeThl aMepHKAHCKOH KocMu4YecKoi craHmnu «Ma-
puHep-2». IOna cocraBaser 81,5% wmaccel 3emau. Otcioza
HeTPYIHO NOJCYUTATh, YTO CPEAHSIS IIOTHOCTb BeHeph! pab-
Ha 5,23 e/cm3 (y 3emnu 5,55 e/cm3), ycKopeuiie CHABL TsKe-
cTH Ha moBepxyoctH — 887 cm/cex? (909 semHOro), Bropas
KOCMHMYeCKasi CKNpOCTb, JOCTATOYHAS AJIsi NPEOJOJeHHs TH-
rotenus nuaanetsl — 10,36 xa/cex (y 3eman 11,18 km/cexy.
‘MBI BHAMM, YTO IO CBOMM Te€OM2TPHYECKHM H IHHAMH-
yeckKMM XapaKTepucTHKaM Benepa mano orTauyaercs OT
3emau. Haxonsice npumepHo B 1,4 pasa 6aumxe x CoaHuy,
OHa ToJyYyaeT OT Hero BABOe GoJIbllie CBETA M TEIJIa, UeM
3emnsi. DTO 03Hayaer, 4TO Ha BeHepe HOJKHO GbITh 3HAYH-
TeNbHO Temiee, ueM Ha 3emJe. Kasanock 6bl, 3TUM U JOJIK-
HO OrpaHMYMTBHCH OT/AM4YMe BeHepwl OT Halllefi NJaHETHI.
Ho mup Benepnl oxasazics coBceM HHBIM, HRIOXOXHM
Ha MUp 3eMJH.
WMCCNE[OBAHMS
BEHEPbBI
KNTACCHUYECKMMM

METOLAMM
ACTPOHOMUH

ITepBrie HabGmionatenu Benepnl (DK.-I. Kaccunu, ®. Buas-
YHHH W JP.) HAUpPAacCHO NMBITAJIUCh YJIOBUTh HA JHCKe IJIaHe-
Thl KaKHe-TO NMOCTOSIHHBIE JeTaJjH, MOCTPOUTh IO HAM Kap-
TY NJIaHeThl ¥ ONpeNeJUTb NMepHOX ee BpalleHus. Hecmorpa
Ha TO YTO KaXXJblHl M3 HHUX NPHBOAMJI K2AKOe-TO 3HaUYeHHE
nepuoja, HH OJUH 113 3THX «NEPHOAOB» He MOATBEPIHJICH.
A TakHX NONBITOK OBIIO HH MHOrO HH MaJjo 85 Ha mpoTs-
Kenuu 300 Jser. YKe pasBuiach acTpodu3uKa, Ha IOMOIIb
BH3Ya/bHBEIM HAOJIOAEHUAM NPHILIH QoTorpacdus U CIHek-
TPaNbHBIl aHANHU3, a ynpsMas IJaHeTa NO-NpexXHeMy Xpa-
HUJIA CeKDeT CBOEro BpalleHHs.

Cnyctsi 150 set mocJjie nepBbIX TeNECKOMHYECKHX HAaGJI0-
Jenu#t [Nanunes npousouyio coObITHE, OTYACTH pacKphiBlIe:
IPHYHHY 9THX Heyjgau. Peub uger o6 OTKPBHITHH aTMOCGHEpHI
Benepsr.

OG6riuHO BO BpeMsl HHXKHHUX coefuHenuit Bewepa mpoxo-
IUT HECKOJNbKJ Bhille Man HHxKe CosHLA, NOCKOJNBKY ee
opOHTa HAKJQHEHa K MJOCKOCTH 3eMHOM op6GuTthl Ha 3°.
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Jlume HM3peiaka, ABa pas3a B CTNJeTHe, NPOMCXOLAT TaK Ha-
3biBaeMble TPOXOXAeHHUs Bernepr mno nucky CoJsHua.
OnHO M3 TaKUX NPOXOKAEGHUH OXHZanock 6 HIOHs 1761 r.
AcTpoHOMBI B pasNHyYHbIX CTpaHaX rOTOBHIHCHL K Habuiwole-
HUSIM 3TOrO SIBJIEHHS, PAaCCUMTHIBAS HCIOJB30BATHL €ro AJS
yTOuHeHUs1 paccTosHHsa oT 3emau no CosHua — acTpoHoO-
MHYECKOH eTHHHILBI.

Jleso B TOM, UTO yXKe TOTAA yclnexu HeGecHOH MeXaHUKH
NO3BOJIANIM JINBOJIbHO TOYHO ONpelesTh OTHOLIEHHS pac-
CTOsIHUE pasju4yHbix nynadHer ot ConHuma u JApyr ot Apyra,
HO JJIHHA aCTPOHOMMYECKOH eNMHHUBI — OCHOBHOIO Mac-
wra6a CosiHEeYHOH CHCTEMbl — IPAKTHUECKH Obl/id HEH3BECT-
Ha. JlocraTouHo OblIO mMpPoHaGaIOAaTh NMPOXOXKIeHHe BeHe-
put no nucky CosHIa M3 ABYX yHaJeHHLIX TOUEK 3eMHOro
11apa, pacCTosiHHe MeXAy KOTOpPbiMU OblIo Gbl H3BECTHO, I
M0 Pa3HOCTH HAOMIOJEHHBIX MOMEHTOB BXOXKJEHHS U CXOXK-
neHnst Benepnl ¢ ancka ConHua MOXkKiHo ObIIO pacCuUTaTh
cHayaja ee napaJnnaxc, a 3areMm H mapannaxc CosHua l.
JITMHa Xe acTPOHOMHYECKOH eNMHMIbl paBHa, KaK HeTpY]I-
HO ybenuTbcs, pajgHycy 3emJsu, NOJENCHHOMY Ha TAHIeHC
napannakca ‘Conxna.

‘B uncsie yueHbix, FOTOBHBILIHXCSH K HaOMIOAeHHIO, GblI H
3HaMEHHTHIH pycckuil yueHelt Muxamn Bacunbesuy Jlomo-
HocoB. OH cHapsaaua nBe axkcnenuuuu B Cub6upr — B Up-
Kytck 1 CesleHTMHCK — H OpraHusoBaJj HabusogeHus: B [le-
tepGypre. Cam JIOMOHOCOB TOXKe NPUrOTOBHJCS HabaI0LaTh
3TO SIBJIEHHe, HO C ADYTHMH LENSMH: JJIs U3YUeHHs MOry-
mux GbiTh Npu 3ToM ¢u3HUYecKux sBieHHi. Ero mapexnab
MIOJTHOCTBIO ONpaBLA/IHCh.

B MoMeHT BCTymJeHUs yepHoro jgucka Benepnl Ha Boc-
TOUHBIH Kpalf COJIHEYHOTO AMCKAa HOCaeqHHi mokasascs Jlo-
MOHOCOBY pasMbITHIM H HesiICHbIM. YYeHBIl peluyg NOJ0XK-
IaTh CXOXCAeHHs BeHepbl, KOTOpOe HOMKHO GbINIO POU30MTIE
yepe3 6 wyacoB. M BoT 3TOT MOMeHT Hacraa. Jluck Benepnt
IOCTUT Kpasi cONHeyHoro Jucka. Kasamoch, BOT-BOT OH
cosibeTcst ¢ TeMHbIM ¢oHOM Heba. Ho mnpousowmso Heurto
unoe. Kpait Connua Hauan soirubatbcsi, 06pasosas BOKDYT
Benepnl ocnenuTenbHO# apKuifi 000M0K. YXe Tperb AHCKa
Beneps! comna ¢ aucka ‘CosHia, a 06010K Bce elle Gbl BH-
neH. Ho BIpyr oH pasopBaJjcs noceperHHe, HCUE3 M JIHIIb
TOrna auck BeHepnl cauics ¢ GoHoM Heba.

dto sBJeHHe (NOJyyMBllee Ha3BaHHe «ABJeHHs JIoMmo-
HOCOBa») Habyionan He TOJBKO OH, HO 4 MHOTHe NPyrHe Ha-
6atonateny. OgHako HMEeHHO JIOMOHOCOB J[4J1 eMy TP aBHJIb-
Hoe oObscHeHHe, OnyGaIHKOBAaB CBOW paboty «SIBieHue Be-
Hepbl Ha Cosnue, HaGmoneHHoe B C.-[lerepSyprckoil nmne-

L [Tapa/nakcoM HasblBaeTcs yroJ, MOA KOTOPEIM H3 LEHTpa CBETHJa
BHAEH 3KBAaTOpHAJbHbIA paguyc 3eman (Aas tea COJIHEYHOM CHCTEMBI).



paTopckoit AkagemMun Hayk mas 26 gua 1761 rogas B uiouae
Toro e 1761 r. Ha pycckOM H HeMELKOM s3blKaXx.

[IpuunHo#i «siBmeHusi JIoMOHOCOBa» OblIO NPETOMIIEHHE
COJIHEYHOTO cBeTa B aTMocdepe, okpyxawoueit Benepy.
Hmenno moatomy cosHeuHblli Kpail moxasajcss JIOMOHOCOBY
H IPYruM HabM04aTelsiM, CMEIeHHbM B CTOPOHY, POTHBO-
IIOJIOXKHYIO IIeHTDPY JMCKa NIaHeTH (puc. 3).
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Puc. 8. «Slanenue Jlomonocosas. Beepxy — nod-
aunnole pucynku M. B. Jlomorocosa, enusdy — to-
CTABAGHHAR UM CXema x00a COAHeuHblx ay4el
ck803b armocihepy Benepol

K coxanenuio, pabora JIomoHOCOBa mpouiia He3aMedeH-
Holt, u crycrs 30 ger, yxe B 90-x rogax XVIII seka, nemeu-
kuit acrporom WM. Ulperep u aHrauifickufi acTpoHOM
B. Iepmens sTOpHYHO «OTKpHLIH» aTMochepy Benepol. Oc-
HOBOI AU UX 3aK/II0YeHHH O HaJHYMM y IJIAHeThl aTMocde-
pbl SBUJOCH YAJMHEHHe DOoXKeK cepna BeHepbl npu Manbix
(pasax, KoTopoe MOXHO NpHNHCATh pedpakuuu H pacces-
HHIO cBeTa B ee arMocdepe. D10 sBJEHHE MOABEPIVIOCH BIIO-
CJAENCTBUH TUIATENbHBIM HCCIELOBAHHSAM, B TOM UHCIE H B
nocnenHee BpeMs. PaGoThl Hemenxoro actpoHoma B. PaGe,
yexocnoBauxoro yuedoro ®. JIHHKa U COBETCKOro ae€TpOHO-
ma B. B. IllaponoBa moxasaju, yTo B YAJUHEHUH pOTOB
cepna BeHepbl OCHOBHYI0O POJIb HrpaeT paccesHHe CBETZ B
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Hago6sagHoMm ciaoe atmoodepsl Benephl. ITo mMHeHHi0 ame-
pHuKaHckoro yuyeroro JI>k. DacoHa, 5To paccesiHHe MPOHCXO-
IUT B TOHKOM CJIoe 00JIaKOB THNA MEPHCTHIX, JIexallux Ha
HECKOJIbKO KHJIOMETPOB Bbllle OCHOBHOTO 0O0JA4yHOro IO-
KpoBa.

[Togpo6Hoe uccrenoBaHUe «sBJeHHS JIOMOHOCOBa» Bbi-
nosuua B 1952 r. B. B. laponos. OH usyuusn Bce zabJo-
IeHHUS] 3TOTO SIBJIeHHS] NPU NPOXOXKAeHHu BeHephl mo gucKy
Conuua B 1761, 1769, 1874 u 1882 rr. u nokasaua, uyrto ped-
pakuus B HamnoGmayHOM cJjoe atMocdepn BeHeprl He mpe-
Boiaer 22”. HanomHuM, uTo pedpakuus B 3eMHOH aTMO-
cdepe nocturaer y mosepxHocTH 34’, wau moutu 20007, T.e.
B 100 pa3 mpeBOCXOAUT BeHepHaHCKywo. IIOCKONBKY yroda
pedpakuun npornopuHoHaJeH ONTHYECKoii macce rasa, Ipo-
XOOMMOH JyyoM, a pa3Mepbl O0OGHX MJIAHET MOYTH PaBHHI,
MO2KHO OTCIOZA CJesiaTh BBIBOJ, UTO 1aBJeHHe Ha BepXHeM
ypoBHe o6s1akoB Benepsl cocrasaser npumepso 0,01 ar, uin
okosio 10 Munnubap. Kak Mbl yBHIUM [Hasblie, 3Ta OLEHKa
He NPOTHUBOPEYHUT APYTHM NaHHBIM.

B pesyabrate paGoT COBETCKHX YUYEHHX, B NEPBYIO OUe-
pens B. B. Illapoxosa, npuoputer M. B. JlomonocoBa B oT-
KpbiTHH aTMochepsl Bexepsl Tenepb NpH3HAaH BO BCeM MHpE.
Ho u3 uero coctout sra atmocdepa? M3 Kakux yacTuim co-
CTOHT O6GJIaYHBIH CJIOH?

ActpoHowmbl ellie B 60-x rojax mpouwIOro CTOJETHS MB-
TaJUCh NMPUMEHHTh K H3y4yeHHI0 aTMocdepbl BeHepnl cnex-
TpanbHblit ananu3. MM Kasaznoch, uyto B CclekTpe BeHephi
YCHJICHBI MOJIOCH KHCJI0POAA M BOAsHOro mapa. B ceere co-
BpeMeHHbIX AaHHBIX CTAHOBMTCH $ICHO, YTO XKeJaHHe HAHTH
CXOLCTBO CTpoeHHs arMocdep Benepel u 3emsu 0kaszanoch
CHJIbHee Hay4YHOH 06beKTHBHOCTH.

B XX Beke noucku Bo3oOHOBuAHCH, A. A. BenonosbcKuft
B Ilynxose, B. M. Cnaiidep Bo ®uaarcradpde (CILIA) nwi-
TaJHUCh HAUTH NPH3HAKH NMOJOC KHCJAOpPOAa U BOASHOrO IMapa
Ha CBOMX MHOTOYHCHEHHBIX CMEKTPOTpaMMax, Ho 6e3pesyib-
tatHOo. B 1921 r. B DOHCKH BKJIOUHJIHCH aMepHKaHCKHe
acrpoHombl K. Cenr-II>kon u C. HuxosnbcoH, Hcnonb30Bas-
IIHe AJIs 3TOro KPyNHeHIlHe B TO BpeMs B MHPe TeJNeCKOMbl
o6cepBatopun Mayut Bunbcon. Ho u ux ycunus Obliy Ha-
IpacHbL.

JIume B 1932 r. acTpoHoMam TO# Ke o6cepBaTOpHH
Y. Anamcy u T. [IanxeMy, MpUMeHUBLIMM HOBBII COPT MJa-
CTHHOK, UYBCTBUTEJBHbIX K ONHXKHUM HHOPAKPACHBIM Jy4aM’

o
(mo 9000 A), ynanoce oOHapyKuTh B CIeKTpe. Benepwl Tpu
CHJIBHBIX TOJIOCHI MOTIJIOUIEHHs Ha AJUHAX BoJaH 7820, 7883

o]
n 8689 A (puc. 4). Bce oHu okasanuch NPUHAIIEXKAUHMH
yraekuciaomy razy (COg). HFx MollHOCTh yKasbiBaja Ha TO,
YTO KOJIHYeCTBO 3TOro rasa B atMoodepe Benepnl o MHOro
pa3 IPEBOCXOAUT €ro cofep:kaHue B aTvochepe 3eMaH.



Cpenaem HeGosbuioi pacuer. B zemHOl aTmocdepe co-
nepxurca 0,03% yraekucnoro rasa. Ecan 66l Bo3ayx mox-
HO GBLJIO C¥XKAaTb CBEpXy Tak, YTOOb OH BCIOAY HMeJ MOCTO-
SIHHYIO IJIOTHOCTb M JaBJeHHe, paBHble MX 3HAUEHHSM HA
yPOBHE MOPS, TO BbICOTAa TAKOH# O XHOD O X HO# aTMOchepbl
coctaBuia 651 8 kM. [Janee, ecay OBl MOXKHO OblJIO OTHEIHUTH
BCe rasbl BO3JyXa IPYr OoT ApPYyra, To croab asora B ORHO-
ponHoii .aTMocdepe umen 6b BbicoTy 6,25 ka, cronb xucio-
pora — 1,7 «m, cron6 aprona — 80 m u T. I. B HayKke BbI-
COTa TAKHX YCJOBHBIX CTOJNOHKOB Ha3blBAETCS BEPTHKABHOM
TOJILe# MaHHOro rasa U 0003Hauaercs B €JHHHLAX KM-AT,
M-QT WNH cm-aT (Kuaomerp-atmocdepa, MeTp-aTMocdepa,
cantumerp-atMmocdepa). Herpyano moicuutarth, 4TO BEPTH-
KaJjbHAsl TOJIA YIVIEKHCJIOro rasa B 3eMHoOil aTMocdepe co-
crasasietr 8000 0,0003=2,4 m-ar.

Puc. 4. Buusy — cnexrp Benepor ¢ noaocamu noeaowjenus yese-
Kucnoeo 2asa, ssepxy — cnexrp Coauya (noaocot OTCYTCTBYOT)

B atmocdepe Benephl, kak mokasblBajo CpaBHEHHe MO-
aoc CO, B ee cnektpe ¢ 1a60paTOPHBIMH MHTEHCHBHOCTSIMHI
TeX JKe MO0JIOC, BeDPTHKaJbHAs TOJIL[A YIJEKHCJaoro rasa Obl-
Ja mo kpakhiHed wmepe B 1300 pas Gosblie U gocTHraja,
no ouenke Agamca u Ianxema, 3,2 xkm-ar. Ho Beab crnex-
TpaJbHbIM HCCJAEL0BaHUAM Obl1a JOCTYMHA HE BCsi aTMocde-
pa Benepnl, a TonbKO Ta ee uyacTh, KOTOpas PacnoIoxeHa
Bbllle cJ0ST 06/akoB. 3HauuT, obmee comepxaHue CO, B
atmoctepe Berepsl nomkHO ObITh ele Gonblel

[TonbiTkH 06HAapyXHUTh B aTMoctepe Beneprt apyrue ra-
3bl Jl0JIrOe BpeMd He maBand ycmexa. OlLEeHKH BEPXHUX Ipe-
JeJIOB coJLepKaHusl TaKHX rasoB, KaK KHCJIOPOX, OKMCh YI-
aepopa (CO), sakucek azora (N2O), He npeBbimanu 1 x-ar.
A30T ¥ aproH He uMeJu JHHHH HJIH NOJIOC NOTVIOULEHHSI B
BHAUMON H OJaHxHeii MHDpakpacHO# o6GiacTd cIeKTpa.

YuyeHble Hayanu Hccaef0BaTh CBOMCTBA 06JjayHOro Io-
kpoBa Benepnl. [Ipexpge Bcero yaanoch ONpefeldTb €ro
Temneparypy. Ilasi 3Toro NpUMEHHIH TepMO3JIEMEHT, ToMe-
maeMbli B «poKyce Teneckona-pedJekropa (pedpakTop He
FOJHUTCS, TAK KAK €ro JIMH3H MOIVIOIAIOT HHGPaKpacHble Jy-
uyn). TepmoaseMeHT, KaK HW3BeCTHO, IpeAcTaBjsieT co6oH
Crnaf JBYX TOHKHMX NPOBOJIOK M3 pasHBIX MeTa/oB (HanpH-
Mep, U3 MeJH U BUCMYTA), BKJIIOYEHHHI B 1eNb, CNOCOOGHYIO

13




14

npoBoAuTb TOK. Korfa syuucThii mOTOXK mamaer Ha cnaf,
MKy HUM M BTODBIM cnaeM (He MOJBEpTaloLIUMcs JeHCT-
BHIO NOTOKA) BO3HHKAET Pa3HOCTh MOTEHIHAJOB H MO LemH
NOAJeT TOK, KOTOPHIH MOXHO U3MEPHTD.

Usnyuenue snr06ofi niaHeThl COCTOMT M3 ABYX yacTei:
oTtpa)keHHoro uanyuyeHusi CojHIa u coBCcTBEHHOro, HCmyc-
Kaemoro camo#i mnaHetodl. K cuacrbio, 61aronaps peskomy
pasauyHio Temnepatyp ‘ConHIa W MJIaHET, OTPaxKeHHoe u3-
JydyeHHe COCPefOTOYEHO B OCHOBHOM B BHAMMOM YacCTH CleK-
Tpa, a cobcTBeHHOoe — B uHdpakpacHolt, Mx paspensior,
NpUMeHssl pas3iuyHble QUABTPH, H MO BEIUYHHE MOTOKA H3-
Jy4eHHs NJIaHeThl ONpPeJesISIoT ee TeMIepaTypy.

Hsmepenus1 temmepaTypbl o6JIaYHOrO MOKPOBa BeHeph,
Hayatoie B8 1923 r. O. Ilerrutom u C. HukonbcoHom Ha
o6cepBaTopud MayHT-BusbcoH, GbliM 3aTeM MHOTOKPaTHO
[IOBTOpPEHbl MHOTHMHU acTpoHomMaMu. HauboJjiee . yBepeHHbIC
pesyabtathl nmonyuuiu B 1955 r. V. Cunton u JIk. CTpOHT.
Temneparypa obs1auHoro ciosi Beneprel okasasach paBHOH
npumepHo 233—240° K (oxonn —40°C). DBaus mnoJaocos
IJIaHeTHl, OJHAaKO, TeMIepaTypa cHUXaJjach no 206—213° K.
JlanbHefIne uccaeflOBaHUsl NMOATBEPAHJH S5TH Pe3yJbTaThl.

B ToM, uTOo TemnepaTtypa oGJauyHoro ciosi BeHepnl oka-
3ajacbh HU3KOH, He OblIO HUYero yAMBHTEJbHOro. Bexp u y
Hac B cTparocdepe HapAT CTOJb XKe HU3KHe TeMIepaTyphl.
Ho TepmoanexTpuuecKult METONL HHYErOo He MOT pacckasarTh
HaM O TeMIepaType IOBEDXHOCTH IJIAHeTbl: HH(paKpacHble
JIyyd, HCIOyCKaeMble IIOBEDXHOCTbIO, He NPOHHKAaJM CKBO3b
HUXKHIOW aTMochepy H obJauHbIl CI0H.

W3 kakux e yacrtHi coctosit obinaka Benepni? [las oT-
BeTa Ha 3TOT BONpPOC YYeHble TIPHMEHSNH pa3HOOOpasHble
MeToZbl (hoTOMeTpun (H3MepeHHs UHTEHCHBHOCTH CBETa, OT-
paxaeMoro oGJiauHbIM CJIOEM) M NOJNSAPUMeETPHUH (H3Mepe-
HUsl ero nmoJssipusauuu). MHorounciaeHsble ¢GoTNMeTpHYECKHe
HaGatoneHus Benepbl Oblin mpoBeldeHsl B CoBerckom Colo-
se H. I1. BapatawossiM, B. B. Illaponossim, B. 1. Ezep-
CKMM H ADYTHMH YyueHbIMH. ENMHCTBeHHBII HaJeXHBI pe-
3yJbTAT, BBITEKABIUIH M3 CpPaBHeHHs 3TUX HaOJIOJeHUH C
TeopHell paccesiHHsI CBeTa IVIOTHBIMH aTMoc(epaMy mJaHerT,
passuroit B. B. CobGoseBbIM, COCTOSII B TOM, 4TO YaCTHIIBI
o6nayHoro ciosi BeHepsl mmeroT, MO-BHAXMOMY, pasMepn’
nopsaka mHKpoHa. [TosisipuMeTpHuecKUii METOL MPHUBOIHI K
pasMepaMm uacCTHIL NOpsAAKa ORHOrO MHKpPOHa. B To Bpems
Kak Pppanuysckuil yuensit B. JIuo names cxoacrso mossipu-
3anun ob6aakoB Beneper ¢ o6sakaMu U3 KaneseKk BOABI,
aMepukaHckull actponom Jx. Koiinep me moarsepaua 3to-
ro 3akiioueHdsl. Muorouuciennsle GpoTOMETPHYUECKHE H TIO-
JISIPUMETPUYECKHE HCCJIeOBaHHA 06JAYHOTQ cjosi BeHepnl
BBISIBJISIM HHTepecHble (akThl u MOAPOOGHOCTH (HAmpuMep,
«3epKanbHbli 3¢b¢pexT> B obnakax Benepbl, 06HADYKEHHBI
H. I1. Bapa6amoseiv 1 B. H. EsepckuM, uiu 30Hb aHO-



MaJbHOH TOJspH3aLny, HaHJeHHble (paHLy3CKHM aCTPOHO-
vom O. Honbdiocom). Ho nath siCHOro mnpencrasieHHus O
npupone o6aayHOro csosi BeHepbl 3TH METOIBI He MOTJIH.
K kouuy 50-x rogoB cTajo sicHO, YTO KJaCCHYECKHe MeTOIbl
HccJe0BaHus Bewepbl Hcyepmasu CBOM BO3MOXKHOCTH.

KakoBa ke Obla KapTHHa NPHPOABI BeHephl K KOHIY
«KJIaCCHUECKOTro» Mepuoja H3yyeHHUs IJIaH_ThI?

IInanera DBenepa OKpy)XXeHa IJOTHOH aTMocdepoit H
MOIIHBIM 0oGaauHblM cioeM. O6naka BeHepol, ckopee Bcero,
HANOMHHAIOT 3eMHbIe, T. €. COCTOSIT U3 KalleseK BoIbl. BeHe-
pa Gamxe k ConHLY M JHOJNXKHA IOJNYyYaTh BIBOe GoJblle
conHeuHoro Tensa. [losTomy TeMmeparypa Ha ee NOBEpPXHO-
CTH JOJKHA npuMepHo Ha 60—70 rpaaycoB npeBOCXOAUTh
3emuyio. Tennas BmaxHasi atmocdepa, cojepikaiiasi rpo-
MaJHble KOJHYECTBa YTJIEKHCJIOrn ra3a, HeoOGXOAUMOro AJ
pPasBUTHSA pacTeHuil, — MOUYTH TaKHe Xe YycaoBus OblIH Ha
3eMJle B KaMeHHOYTOMbHBIH HepHON, oxoso 250 MJH. JeT
#Hasan. Toroa Ha 3emJse pOcaM THraHTCKUE XBOIIH, ADEBO-
BHUIHbBIE TaNOPTHHKH, MaayHHL. [To3xKe oHu BhUuepnasu yrie-
KHCJBIH ra3 us atMocdepbl, HaChITUIH ee KHCIOPOAOM, che-
J1aB BO3MOXHBIM BBIXOJ KHBOTHBIX Ha cyumy. Camu e OHH
noru®JH, co31aB JJsg Hac 3alachl KAMEHHOTO YIJs.

Tax, moxXer 6bITh, BeHepa — xax Obl npomioe Hamei
3emau? Moxker ObiTh, Ha 3TOH IJIaHeTe CYLIECTBYeT IIbILI-
Has PacTHTEJNbHOCTb, a B OyAylleM CO3AaAyTCsi YCJIOBHS
a1 XKH3HH, He ycTynarolleii HaweH? YBbl, HccaelOBaHUA
TIOCNeHHX JIeT He OCTaBU/JM KaMHS Ha KaMHe OT 3TOH pa-
IyXHOH, HO a6COJIOTHO HEBEPHOH KapPTHHBI

MPUMEHEHME
METOJ10B
PAJJMOACTPOHOMMM
M PAOMOJIOKALMM

B cepeaune 50-x romos HOBBIN MeTOX MHO3HaHHs BceneH-
HOH — pajHOAaCTPOHOMHS — YK€ HMeJ Ha CBOeM CYeTy He-
Majble NOCTHXKEHHA. AHANU3UPYsa paAHOU3NyyYeHHE BHeL-
HUX obosouek ‘CosHIIA — KOPOHBI ¥ XpoMmocdephl, — acTpo-
HOMBI y3HaJu MHOTO HOBOro o0 uX npupoje. Bunu OTKpHI-
Thl, U3yuYeHbl U OOBACHEHH OT/HeNbHble (Tak Ha3blBaeMble
JHUCKpeTHble) HCTOYHHKH KOCMHYECKHX DaAMOBOJIH: paguo-
TYMaHHOCTH H paJHOraJlakKTHKH, HCCJAeLOBaH oOOWHH ¢oH
KOCMHYecKoro paauousnyuenus. Ho x H3yueHHI0O mJIaHeT
3TOT MeTOf OB NpHMeHeH CPaBHHUTENbHO MO3AHO, — HauH-
Hasic 1955 r.

B mae 1956 r. K. Maitep, P. Cionefikep n T. Mak-Kaux-
na¢p u3 Mopekoit uccaenoBarenbckoit saboparopuu CIIA
BIEPBble 3aPErUCTPHPOBAJH C NOMOLIbIO 15-MeTpoBOro ma-
pabosnyecKoro pajHoTesqecKona H3ayueHHe BeHepbl Ha
BosiHe 3 cm. Ilo Mepe mpUONMIKEHHSI MJIAHeTH K 3 eMJie HH-
TEHCHBHOCTb CHrHaJa yBeJHYHBaJaach, TaK YTO B €ro HpoHc-
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XOXJEeHHH HHKaKHX COMHEHH}I He BO3HHKaJao. A Belb Hesa-
noaro no sroro Jx. Kpayc us yuusepcurtera wrara Orafo
06BABHJI O NpHeMe CHrHajoB OT BeHepnl Ha Boame 11 #,
HOCHBIIHX XapakTep KODOTKHX BCIJIECKOB, KOTOpble OH HC-
TOJIKOBAJI KaK pe3yJbTaT IPO30BLIX pas3psiioB B aTMocdepe
Benepnl. Ha camoM nene 370 6bUIM MOMEXH 3eMHOTO NPOHUE-
XOKJeHHs, B ueM BcKope ybeauscsi cam Kpaye.

Puc. 5. 22-merpo-
8oLl paduortesec-
kon Cepnyxosckoir
cranyuu  Pusuvec-
K020 UHCTUTYTAQ UA.
1. H. Jle6edesa

[Tosichum BKparTule, Kak paGoTaerT pajgHOTeNlecKom M JIO-
yeMy MJaHeTHl MOTYT HCOYCKaTb pajaHOBOJHBEL. PajgHorene-
ckon (puc. ) — OCTPO HampaBjeHHas aHTEHHa, MpeACTaB-
asounas cob6oi o6ayyaTesb, IOMENIEHHbIH B OKyce I'HraHT-
cKoro napaGo/juueckoro 3epkajna. 3epKajo OTpaKaer BCe
NpUXOAsLHe Ha €ero NOBEePXHOCTb BOJHbBl Ha 00Jaydarenb,
€cIM TaKHe BOJIHBI HAYT NapaseJpHo ociH mnapabosouna
3epkana. ‘CursaJ, npuHSATHIH 06aydaTeneM, yCUIHBAETCS 3a-
TeM pajMO03JeKTPOHHON annapaTypoil W 3amHchiBaeTcsi pe-
rucTpupylomuM ycrpoiicrBoM. Kak npaBuso, anmapatypa
HacTpauBaeTcss Ha ONpelesNeHHYI0 JJIMHY BOJIHBI, Ha KOTO-
poil U NPOU3BOAATCH HAOMIOACHHUS.

3emHas arMocdepa NpomycKaer PajiHOBOJIHBI AJHHOH OT
1—2 mm o 15—20 m — 510 M ONpejensieT NManasoH pa-
JIHOBOJIH, MCIOJIb3YEeMbIX B aCTPOHOMHH,



IlpuyuHbl HCNYCKaHUSA PAAHOBOJNH HeOeCHbBIMH TelaMmH
MoryT OBbITb pasjHuHBl. PafuoBNJHBI BO3HHKalOT (reHepH-
PYIOTCS) NpPH MJIa3MeHHBIX KOJeOaHHAX 3aPSKeHHBIX YaCTHLL
B BEPXHHX Cl04X atrMocdep HEKOTOPhIX NJIaHeT ¥ B CONHEY-
HOIl KOpOHe, PH TOPMOXKeHUH ObICTPHIX 3JEKTPOHOB B MeX-
3Be3[HbIX MAarHuTHBIX IOJSIX, NPH MOILHBIX 3J€KTPHYECKHX
paspsinax. Ho Bce 370 — HeTeNnJOBHl e HCTOYHUKH pa-
nuounsnyueHusi. Mexagy tem dqi0b6oe TeNo, B 3aBHCHMOCTH
OT CBOe#l TeMIepaTypbl, HCIyCKaeT PajHOBOJHBE HapAAy C
IDYTHMH BHIaMM 3JeKTPOMAarHuTHbIX KknjebGanut, Hemno-
CPEICTBEHHOH MNPHYMHOH 3TOr0 TENJNOBOTO H3IYYeHUS
SIBJISIETCS XaOTHUECKOe TelJIOBOe JBMIKEHHE MOJIEKYJ H aTo-
MOB JaHHOro teja. Ecan Teso NOCTaTOYHO ropsyo, OHO HC-
TIyCKaeT HapsAy ¢ paJHOBQIHAMHU (UMEIOLMMi cPaBHHUTE/b-
HO HHU3KYIO YacToTy KoseOaHHH )u u3ayueHHs GoJiee BhICN-
KO#l uacTOTbl: MH(GpaKpacHble JYyud W BHIUMBIA CBeT.
B nocnegHeM ciyuae MBI MMeeM JeJIO C pacKajeHHBIMH, ca-
mocBersmumucs tenamu (Conuue, 3Be3fnl). Ilnanersl xe
HMCIyCKAIOT TOJMbKO HH(MpPaKpacHble JYYH ¥ TEMJIOBbIE paNUO-
BOJIHBI.

[TnotHOCT, moTOKa panHou3IydeHHs NJIaHETH (BEeNIUYH-
Ha, COOTBETCTBYIOILAs OCBEILEHHOCTH /sl BULMMOrO CBeTa)
OpsSIMO TPONOPIUOHANbHA ee TeMIleparype u o6paTHN mpo-
HOpLIOHAAbHA KBAJpaTy AMUHBI BOJHHL [losToMy Ha JNAHH-
HbIX BOJIHAX paJuoM3JIyueHHe IJIaHET U3MEpATh TpPYLHee, H
naJplie nenumerpoBbiX BoaH (20—70 cm) o6GbluHO He HAYT.
QOueHb KOpPOTKHE (MHJAJIHMETPOBLIE) BOJHBI HCHBITEHIBAIOT 34-
MeTHOE MOIJIOlleHHe B 3eMHOH artmocdepe, oTcioga Hauobo-
Jiee yHLOOGHBIM 1Jsi H3MEPeHHil sIBJSETCS CAHTHMETPOBHIH
JHanasoH.

[To ¥U3MepeHHOMY MOTOKY pPaJHOH3JNYyYeHHUS mJIaHeThl
MOXHO paccuuTaTb ee SPKOCTHYH TeMIepaTypy.
Tax HasblBaercsi, TeMneparypa, KOTopylo HMena Gbl B00O-
paxaemas aGCcOMIOTHO YepHasl NMJAHETa TeX JXe Pa3Mepos,
fIOCHLIAIOIIAsL C TOrO K€ PAacCTOAHHSA TOT K€ IIOTOK pamMo-
u3nyuenus. Tak Kak NJIaHeTHl He SBJAIOTCS, BOOOLLE TOBO-
psl, abCOIOTHO YEPHBIMH TeNaMH [Js paguoBOJH (T. e. He
TOJIBKO TOTJIOUIAIOT, HO M OTPa)KalT UX, XOTA U OYeHb
cnabo), To ApKOCTHas TeMmIepaTypa njaHeTel Oyder He-
CKOJIBKO HHXe ee JeHcTBUTENbHOM TeMIlepaTyphl.

PagyoBo/IHbBl CAHTHMETPOBOro AHanasoHa cBOGOXHO Npo-
XONSAT CKBO3b 3eMHYIO aTMmocdepy u obnaka, MJIsi HHUX He
JOJIXKHBL OBIIM SIBHTbCSI TPerpafoii ¥ HelpOHHLAeMble OIS
ApPYrHX u3jydeHuit objaxa BeHephl, paBHO Kak W ee IJIOT-
Hasi aTMocdepa. PagHoBnIHbBl sBUJKCH MMEPBLIMH BeCTHHKA-
MH, PacCKasaBIIUMH HaM O NPHPOJe NOBEpXHOCTH BeHephl
Y HHXHHX CJIOEB ee aTMOc(hepHl.

Korgpa Maitep u ero Kosjiern u3MepHIU sIPKOCTHYIO T€M-
mepaTypy BeHephl, oHHM OblIM HOpa)KeHsl — TeMmIeparypa
cocraBasuia okome 600° K (cBeime +300°C). Ona He Ha

2721 —
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60—70°C, a na uennix 300° C mpeBocxojljia TeMIepatypy
3eMman.

PasnuuyHble yyeHble NPOBEPHUJH 3TOT Pe3y/abTaT HA pas-
HbIX BOIHAaX OT 3 10 10 cm, HO TeMmepaTypa HO-TIIpeKHEMV
Gblna BbICOKO#: oT 535° mo 675° K.

B 1959 r. B HccrenoBaHue TEMJIOBOTO  pajHOM3JY-
yeHHsi BeHepb! BKJIIOUM/INCh COBETCKHE PaJHOaCTPOHOMBI
A. II. Ky3pmuH u A. E. CanomoHoBu4. OHY mpoBesnu CepHIO
H3MepeHHH Ha BoJHe 8 MM, T. e. 3HAUUTENbHO OoJiee KOPOT-
KOH, ueM HccaelOBaBlIuecs 10 TexX mop. Mcnonwsys 22-met-
poBelit pamuoreneckon (CepnyxoBckoit craHuuu PusHyecko-
ro uncturyra AH CCCP uwm. JleGeneBa, caMblii 60JbIIOH
U3 NPHUTOJHBIX A/ paGoThl B MHJIJIMMETPOBOM [HamasoHe,
OHM OOHapYKWJH, UTO SIPKOCTHAs TeMnepaTtypa BeHephl Ha
BoJiHe 8 mm ropasno Huxe, ueM Ha 3 u 10 ca, u cocraBaser
B cpenHem 405° K. dtn namepenus Oblan noBropeHsl B 1961
u 1962 rr. u nanu 382° u 394°K coorBerctBenHo. Iloutx
CTOJIBKO ke monyyuan B 1964—1965 rr. yuensle Kanndop-
uuiickoro yHusepcutera Y. ¥aau u . TopHToH. 3Hauur,
neno He B omubGKax M3MepeHHH, a B peaJbHOM pAa3JHYHK
SIPKOCTHBIX TeMMepaTtyp BeHepbl Ha MHJ/IIMMETPOBBIX U CaH-
THMETPOBBIX BOJIHAX.

‘Ho ucrturHas TeMnepaTypa NoBepXHOCTH 'Benepnl moMK-
Ha OBITh KaKafi-TO OJHA, OHA He MOXKET 3aBHCEeTb OT METOJa
H3MEpeHUH AN OT AJMHBl BOJHHL J[/s1 OOBSCHEHHsI OTMe-
YEeHHOT'0 PasNHYUus SPKOCTHBHIX TeMIepaTyp Obliu BBIIBUHY-
THl nouTH ojgHoBpeMeHHO (B 1960—1961 rr.) Tpu rumoTesdl.
JIBe 3 HHX HCXOJHUMH M3 KOHUENUHH (MOMAeJH) ropsyed mo-
BepXHOCTH M XOJORHO#A atmocdephl, TpeTbst, Ha060POT, 1i3
Mozenu ropsieil arMocdepbl H OTHOCHTENBHO XOJOIHOH I0-
BEpPXHOCTH.

Unesa momenu «ropsiyasi NOBepXHOCTH — XOJIOJHAs at-
Mochepa» Gbina BhicKazaHa B 1960 r. A. 1. KyssmuHbiM 1
A. E. CanomoHoBHYeM. DTta MOJAesab Oblia IOJOXKEHA B OC-
HOBY TJIEAYIOIHX ABYX THIIOTe3.

1. Ha caHTHMeTPOBBIX BOJIHAX Mbl PErHCTPUPYEM TeM-
nepatypy, OJH3KYI0O K TeMIepaType MOBEPXHOCTH BeHepbhl,
KoTopasi HarpeBaercs uaayuenuem (ConHua. [IpaBna, Gosee
609% cosHeyHBIX Jyuell oTpaKaercs oGnakaMu BeHephl, HO
ocranbHble 40%, HCcnbITAB MHOFOKPATHOE paccesiHHe B HHX-
HHUX CJIOSiX aTMOCdephl TIaHeThl, BCe Xe IOCTHraloT ee Io-
BepXHOCTH. Harperass mOBepXHOCTb TOXKe .H3Jyuaer TeNJo,
HO yXe B BHJe uH(ppakpacHbX jgydyell. OfHaKo Ha IyTH yXO-
ISILIEro H3JyJYeHHs MJIAHEThl PAacloJIOKeHbl ABa rasa, CHJIb-
HO TOIVIOLLAINNX HH¢pPaKpacHble JYYH: YIVIEKHCHBIH ras
(xotoporo B aTtmoctepe BeHepsl Tak MHOrO) U BOASIHOI
nap. OHKM «MepexBaTHIBAIOT» NOTOK HH(MPAKpacHHX Jyuei,
3HEeprusi KOTOPhIX YXOIUT Ha HarpeB atMocdephl H BO30YXK-
neure mosekya ‘CO, u HpO. 3a mpemensl o6aaunoro cios
BBIXOJHUT H3JyueHHe, COOTBETCTBYIOLee ropa3no 6ojee HH3-



Koit Temnepatype — oxoso 235° K. MuanuMerpoBble paano-
BOJIHBI TOXX€ YaCTHYHO NOTJIOIIAIOTCS BOAAHBIM apoM u 00-
JlaKaMH, II03TOMY OHHM JalOT HelpaBH/bHOE (3aHHXKEHHOe)
3HaYeHHe TemTlepaTyphbl NoBepXHOCTH. Besi atmocdepa Be-
Hepbl B ueaoM JeficTByeT, MOAOOGHO TMIaHTCKOMY NapHHKY.
IlosToMy 3Ta rumoTesa, NpeiJoKeHHass aMepHKaHCKUM yuye-
ubiv K. Caranom, mosyyuja Ha3BaHHe NapHUHKOBOH
runote3nl (puc. 6, a).

HKuskomemnepamyproe Buicoromemnepamyproe
uanyyenue vsnysonve o o
munaus8mooBox padubonm: ;nmw;mmodm paduobons
Buicoxomennepamyp-
408 wﬂyve/’;ggyp A’u.?xogs%/‘z,g%gypﬂoe
D i
"}’;’é’e’:"a”o’%’”‘i o muamunempolsix poduolony

Puc. 6a. Ipoxondenue Puc. 66. Hsayuenue no-

u3Aydenull CcK8o3b aTMO- sepxrocTu Benepor u ee

cepy Benepor (napruxo- eopaseil armocgepor (uo-
eas euneresa) Hocgepras 2unoresa)

2. CaHTUMETPOBEIE BOJHBl NAIOT MPaBUJIbHOE IPEACTaB-
JIEHHE O TeMIlepaType MOBEPXHOCTH, HO NPHUYHHA ee CTOMb
CHJIBHOI'O HarpeBa He NAapHUKOBHIA 3 deKT, co3naBaeMbii
atMocgepoi, a MOUIHble BeTphbl, NepeHoCsllde Tyud IbLIH,
TpeHUEe KOTOpO# O MOUBY H CAYXKHUT MCTOYHHKOM Temna. DTy
THNOTe3y, NMOJYYHBIIYIO HasBaHue 30J0CdepHOH, npel-
JIOXKHJT HPJAAHICKUE acTpoHOM . DIHK.

A BoT Kax BHINIsJeNa TPeTbs TUIOTE3a, HCXOAUBIIAS U3
MoJlenu ropsued atMocdepsl:

3. IloBblleHHOe pajuOU3NIYYeHHe HA CAHTHMETPOBBIX
BOJIHAX OTHOCHTCSI HE K NMOBEPXHOCTH, a K ropsiuell HoHocge-
pe Benepsl. ITomo6no 3emHoit atmoctepe, B atmochepe Be-
Hepbl MOXKeT ObITh CJIOH C TOBBIIIEHHON KOHIEHTpauueil 3a-
PSXKEHHBIX YacTHI (HOHOB M 3/JE€KTPOHOB) — HOHOCheD a.
Honochpepa cama MoXKeT CAYyXHThb HCTOYHHKOM CaHTHMeET-
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pOBBLIX pajxnoBOJH. [T03TOMy noBepxHOCTh BeHepnl umeer
TeMneparypy, 6/M3Kyl0 K TOH, KOTOPYIO N2IOT H3MepeHUs
Ha MHJJIMMETPOBBIX PaJMOBOJNHAX, a CAHTHUMeTPOBblEe BOJ-
Hbl 10T 3aBHIIIEHHYIO TeMIIePaTypy, HCKaXKeHHYI0 BIHUSHHU-
eM noHochepbl. DTa rumnoresa, npeagnoxennas . JI:KoHcoM,
monyynsna HasBaHue HOHocpepHOHN (pHc. 6,6).

Kak e mMoxXHo Oblio paso6paThCsi B TpeX IHIIOTe3aX H
pelIuTh, Kakasg W3 HUX NPaBHJIbHA? 34eCb MBI JOJIKHBI
BCIIOMHHTb. Kak BooOlle aHAJU3UPYIOTCH W INPOBEPSIOTCS
HayyHble (B YaCTHOCTH, aCTPOHOMMYECKHe) runoresbl. EcTs,
BOOOIe roBOP#, ABa NMYTH NPOBEPKH TMIIOTe3: cpaBHEHHE C
pesysnbTaTamu HaOJIONEHHH M C TeMm, 4TO JaerT TEOPHs BO-
npoca. K coxasneHuio, MHOrHe yuTaTeNu (M Aaxe aBTOPH
HOMyJSPHBIX KHUI U GPOLIIOP) 4acTo He AeNaloT pas3jHyus
MeXJy MOHSATHAMH (THIIOTE33» H «TEOPHUSI», XOTS 3TO cOBep-
IIeHHO pasHble MOHATHs. ['MmoTesa — HayyHOe MpEAINOJO-
XKeHHe, TeopHsl — cTporoe (0OBIYHO, MaTeMaTHYECKOe) ONH-
CaHHe TOrO WJIM MHOro sIBJIEHHS Ha OCHOBE XOPOLIO H3BecT-
HBIX 3aKOHOB NPUPOJBI.

Teopuss usnyueHus pafHOBONH TBEPABIMH IIOBepXHOCTH-
MU I1aHeT Oblia paspaboTaHa COBETCKHM YueHbiM mpodec-
copom B. (C. Tpouukum eme B 1954 r. Teopus usayueHus
HX HOHOCQepOH M NMpOXOXKIeHHs PanUOBOJNH CKBO3b HOHO-
cthepy Takxe naBHO pa3paboraHna. M3 teopum cnenyer, uToO
KOHLEHTpANUs 3apAXKeHHBIX yacTulu B HOHOchepe BeHepn
JOJKHA GBITh, ¢ MO3UIKHA HOHOCchepHO# runoTesnl, 10° cm—3,
7. e. B 1000 pa3 Goabiue, yem B ciaoe F nonoctepst 3emin.

Uro Mor/so co3xaTh TaKyi MOLIHYI0 HOHOcthepy y BeHe-
pui? ConHeyHoe H3JyyeHHe TaM TOJbKO B [Ba pasa CHJb-
Hee, ueM Ha 3ewmue. [Torok mersmux ot CoaHna 3apsikeH-
HBIX yacTHL (KOPMYCKYJ) TOXe CHJIbHee TOJbKo BaBoe. Ho
Benb BeHepa, kak nokasa/jiu u3MepeHHs aMePHKaHCKOI Koc-
MHyeckoil craHuuy «MapuHep-2», MOYTH JHllIeHa MArHUTHO-
ro mosisi. ¥ Hee HeT NOSICOB paJHalyM, COCTOSIIHX U3 «3a-
XBaYyeHHBIX» MATHHTHBIM IIOJIEM COJIHEYHBIX KOPMYCKYJ.
3HAUHUT, 3TH KOPNYCKYJNbl GeCnpensiTcTBEHHO JOCTHIaloT
BEepPXHHX CNOeB armoctheprl BeHepbl ¥ MOTyT BbI3BaTh TaM
ropasno 6ojiee HHTEHCHBHYIO HOHM3aluio. M Bce-Taku pas-
auyue B 1000 pas, naxke npu caMbiX ONTHMAaJbHBIX NIPEAINO-
JIOJKEHUSX, He I0Jy4aaoch.

Coserckue yuenble A. JI. Hauumos u C. I1. fuenko
MNPeNJIOKUIN JPYrod INyTb K OOBACHEHHIO HeOOBIYHBIX
CBOMCTB mpennosaraemMoli noHochepsl Bedeprl. Mounusauuio
(OTpBHIB 3JIeKTPOHOB OT aTOMOB) YpaBHOBELIMBAeT NPOTHBO-
MOJIOXKHELA Tpouecc: peKoMOuHauus (3d4XBaT 3J1eKTPOHOB
MoHaMH ¢ ofpa3oBaHHeM HEHTpalbHBIX aTOMOB). Eciu pe-
KoMOuHauust OygeT UATH MelJieHHee, YueM B 3eMHOH aTMO-
cdepe, TO naxKe NIPH He OUEHb BBICOKOH CKOPOCTH HOHH3a-
IMH MOXeT 00pa3oBaTbCsd BHICOKAs KOHILGHTPaUUs 3aps-
¥EHHBIX 4acCTHIIL.



YueHBIM H3BeCTHBl JBa BuAa peKoMOMHaLMH: pamiHa-
THBHAaS, KOTLA 3JeKTPOH COeIHHSIETCA C aTOMAapHBIM HO-
HOM, OTHZAaBas M30BLITOK HEPrHH B BUJE H3JayueHUs (pamgua-
IHH) :

Xt+e - X+hv

(X — artoMm, X* — mNOJIOXKHTENbHBIA HOH, €~ — 3JEeKTPOH,
hv — CcUMBOJI KBaHT4 H3JYyuYeHHs), H AMCCOLHATHBHAA
pexoMOMHANUKS, KOTAA 3JIeKTPOH 'COENHHAETCS € MOJNEKYJsp-
HbBIM MOHOM, KOTOPBIA 3aTem paslensieTcss Ha JBa aToMma
(nucconuupyer):

XY++e — XY,
XY— X+Y

(Y — mpyroit atom B Moaekyae, XY* — mosekyJsipHBIH
noH, XY — mousekyaa).

Pasnuune Mexny 3THMU JBYMS BHAaMHU PeKOMOHHAUHU
COCTOUT He TOJbKO B XapaKTepe, HO H B CKOPOCTH npoliecca:
paguaruBHash peKOMOMHAIUs NpOTeKaeT No KpafiHell Mmepe
B COTHH TbICSiY pa3 MelJieHHee, yeM AuccouuaTHBHas. M ec-
JH B 3eMHOH aTMmocdepe, KaK NOKAa3alH pPaKeTHHe NaHHHBIE,
Ha ypoBHe HOHOC(EPBHl KOJUYECTBO MOJIEKYJ/SPHBIX HOHOB
JOBOJIbHO BEJIHKO (@ 3HAUUT OCHOBHYIO POJIb MIPAeT LHCCO-
I¥aTHBHAs peKoMOWHALHMA), TO B arMocdepe BeHnepn 310
MOXKeT OBITh U He TaK: ec/d UOHB OyAyT npeobsanarh aTo-
MapHble, peKOMOHHAUUA HX C 3JeKTpoHaMu OyZer mpoTe-
KaTb ‘MeJJIEHHO, 8 3HAYUT, KOHUEHTPauus HOHOB M 3/JEKTpo-
HOB MoOXKeT OBITb rOpasin BHIIE, YeM B aTMochepe 3eMilH.

Tak o6cTosio mesno ¢ TEOPETHYECKHM acleKToM ‘HOHO-
cdepHoit runoTessl. Ho mpencrosino enie oObACHHTL HEKOTO-
pble HaGmonarenbHbole GakThl, Tak, npu paznuosoKamuy
mJaHeThl OoTpaxkanocb okosno 10% wuanyueHus Ha BOJIHAX OT
10 no 70 cm. Mexxay Tem maoTHast aTMocdepa noskHa Gbl-
Ja Obl MOYTH TIOJHOCTBIO IONJIOIATh AELMMETPOBLIE paiuo-
BOJIHEI, ocofeHHO Ha BosHe 70 ¢cm W GoJee, U NPOIYyCKaTh
Gonee koporkue 10-cu Bonnbl. Koadduuuent orpaxenus
BOJIH JOJIKeH Obln OBl otauyatecs 8 1000 pas, a us nabamo-
JeHH# cJefoBaJso, YTO OH OJHHAKOB JJIsi BCEX BOJH B 3TOM
Juanasoxe.

Ananus panuousnyyeHus BeHephl mokasan, 4to sipKOCT-
Has TeMIlepaTypa Cnafaer He TOJNbKO B CTOPNHY MHJJIHMET-
DOBBIX, HO H B CTOPOHY JIeLMMeTPOBHIX BoJH (puc. 7). IIpas-
Ia, 9TOT «[JelHMeTPOBHIl 3aBan» He- TaK Pe3Ko BHIpaXKeH,
Kak craj TeMIepaTyp Ha MUJIJMMETPOBBIX BOMHaX: oT 600—
700°K Ha BoaHax 3—20 cm spKoCTHas TeMmmeparypa Ha
BosaHax 30—70 cm mapaer go 500° K, T. e. npumepHo Ha
150°, a ne Ha 300°, Kak B CTOPOHY MUJIJIHMETPOBBIX BOJH.
M Bce xe Halo 6bI0 OGBSCHHTh TaKOe sBJIEHHE.

ITonbiTKa TaKoro oObACHEHHs ¢ TNO3HIMHA HOHOCGEPHOU
rumoTe3sl  Obta  CHENaHAa  COBETCKHMH  reo(pH3HKaMH
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A. II. Oaumunosoim u C. II. Sluesxo, npensoKUBIIMMH MO-
Jesb «AbIPUaTOf» HJIH «CKBAXKHOH» HOHOCHEPHI, cocToSBIIeH
KaK Obl U3 OTAeNbHBIX OOJaKOB C BHICOKOH KOHLEHTpalHei
HOHOB H 3JIEKTPOHOB, pasJeJieHHbIX 00JIaCTSIMH, TI€ HX KOH-
HeHTpalHsi MoOrja ObiTb He BhIe 3eMH0H., Takas MOZenb
oO0bsicHANa pe3ysabTaThl pagHONOKAUHU  (JeLUMEeTPOBbLIe
BOJIHBI MPOXOASIT CKBO3b «OKHa» HOHOC(EpHhl) U Jaxe «Ie-
[IUMETPOBBI 3aBaJs» TeMIEpPaTypHL.

U Bce xe noHochepHast runore3a He BblIeprkaJa npopep-
K1 HaOmioJeHusimu. B 1964 r. coBerckuit pafHoacTpoHOM

a0
700

|
500

400
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Puc. 7. Cnexrp paduousayuenus Benepo. (8epruiansHole 4eprot-
KU YKa3vl8ai0T npedesst OWUGOK U3MepeHull)

A. JI. KyspMHH COBMECTHO € aMepHKAHCKHM YueHbIM
B. Ix. Knapkom npousBen cepuio HabMIOLeHHE PaLUOU3-
JyueHus: BeHephbl ¢ MOMOIIBIO YHHKaJabHOrO Ipubopa — pa-
auouHTepgpepomerpa oGcepBartopun OysHc Basanedt, dror
npubop COCTOUT M3 JBYX THraHTCKuX 26-MeTpoBBIX Ilapa-
GOTMYECKHX AHTEHH, DACCTOsSIHHE MeXAy KoTopbimMu (6asa
nHTepdepoMerpa) M OpPHEHTalldsi ee OTHOCHTENbHO 00bEKTa
HaOJII0fleHusT MOryT M3MeHsAThesl. M3yuas mHTepdepeHIHoH-
HYI0O KapTHHY, BO3HHKAIOUIYIO NDU CJOKEHHH CHI'HAJNOB OT
06eux aHTEHH B Das3IMYHBIX HX B3aHMHBIX IIOJIOKEHHAX, a
TaKXKe ee H3MEHEeHHsI B TeYeHHUe HEeCKOJbKHX 4acoB HabJuto-
JleHuil, MOXKHO OBJIO NyTeM [OBOJBHO CIOXKHBIX BblUHC]E-
HUM HafTH pacnpefesieHde «paJHOSAPKOCTU» NO AHCKy Be-
HepHI.

Kysemun u Knapx monyumsu Beckoe J0Ka3aTenbCTBO
TOro, 4TO HCTOUHHKOM pAafHOBOJH SBJSETCH NOBEPXHOCTb
nJaHeTHl, a He HOHOocdepa. MM ynasnoch uM3MePUTh TOJADPH-
3alHI0 pajuousayyeHus: DBeHepbl, u.IPHTOM OTHEJNbHO B
IJIOCKOCTAX, NMapaJjieIbHOM M NEepHeHIHKYJIsIpHOH 6ase uH-



Tepdepomerpa. Pagnonssyuenne TBepA0H NOBEPXHOCTH HOJ-
JKHO OBITh YaCTHYHO MOJNSAPU30BAHO HA Kpasx AHCKA, U ec-
JU Mbl 0OHapYXUM, UYTO PaJHOSPKOCTb OKOJO KpaeB AHCKA,
ODHEHTHPOBAHHBIX B HANpaBJeHHH TOJASPH3ALUUH, Oyler
GoJibllle, YeM y Kpaes, PAacHOJOXKEHHbIX €ff MepIeHAHKYAsp-
HO, TO 3TO GYyleT HaBePHAKA 03HAYATh, YTO MCTOUHHKOM H3-
JIyUeHHsl siBJsIeTCs] MOBEPXHOCTh llapa MJaHeTH, a He JHP-
¢y3HO H3Jyuyawoulas Macca rasa uau obaakos. B nocaen-
HeM CJydae HHKAKOifl pasHOCTH PaAMOSIPKOCTH MpPH ABYX
ODHEHTHPOBKAX IJIOCKOCTH NPHHUMAEeMOH NOJSpH3aLUH HE
Obl10 Gbl.

Taxum obpasom, Kysemun u Knapk mokasaim Hecmpa-
BEIJIUBOCTh HMOHOCGeEepHOH rumoTe3bl. IloBepxHocTh DBene-
PHl OoKasajach INeHCTBHTENbHO ropsAyeHd. IDroT pe3yJabTar
CIyCTH IBa roja Obll MOATBEPXKJAEH COBETCKOH MeXNlaHeT-
Ho#t craHuuel «Benepa-4».

‘OcraBasoch clenaTh BbIGOp MEXIy MapHUKOBOH H 30J10-
cdepHoO#t runntesamu. Hago ckasartb, uTo so070chepHas ri-
ImoTe3a NOYTH HU Yy KOro He BCTPETHJa NOLJEepKKH H3-3a
cBoell uckyccrBeHHOCTH. Ho M CTODOHHHKM MApHHUKOBOH I'-
710Te3bl BCTPETHJHCh ¢ pPAAoM TpyAHocrei. Ilpexne Bcero,
KakoH ras (MJaH rasel) cCO3IaeT NapHHUKOBHIA adoexr? ¥Yr-
JIEKHC/IBIH ra3, KoToporo Ha BeHnepe oueHp MHOro, mOIJO-
L{aeT W3JyuyeHHe B JTOBOJBHO Y3KOM IOJINCE, MPUMEPHO OT
13 mo 17 mxm (ecTb M APYTHE MOJOCH MOTJOLIEHUS, HO OHII
Topas3go cuabee). Heob6xoauMo HEKOTOpOoe KOJHYECTBO BO-
ISIHOTO Tapa, KOTOpbli, HAIPOTHB, NOTJIOIIAeT MOYTH BCe
uHppaKpacHOe H3JyyeHHe, OCTABJsAsT «OKHa» B JHala3oHe
oT 1 1o 3 mxm 1 ot 8 no 13 mrM.

Pacuersl amepnkaHckoro yuenoro A. Bappera B 1960 r.
TIOKa3aJiH, YTo MJs COIVIacOBaHHsi ¢ HabuiogaeMbIM CIEKT-
POM paJHOH3NTyYeHUs] HeOOXOAHMO coJep:KaHHe BOASHOTO
napa B 1—3%, ecau npuHSTL NaBJEHHE Y MOBEPXHOCTHU MJIa-
Hethl B 20—10 atmocdep. Ho B To Bpems Henb3s Gblio HO-
TYCTHTb HM CTOJIb BBICOKOTO COIEpXKaHus MaposB BOJABI, HH
TaKHX BBICOKHMX JAaBJeHuil. A riaBHOe — BOASIHOH nap Aa-
BaJ Obl IIOJIOCY MHOIJIOIIeHHs Ha BoJaHe 1,35 cm, KoTopylo
TOorja elle HAKTO He HabJaioaall.

B 1962 r. k Benepe 6bu1a NOcnaHa aMepuKaHcKas Koc-
MHuecKkas cTaHuus «Mapunep-2». OHa Gblna ocHallleHa ABY-
M$fl paguoMmMeTpaMH, pa6oTaBIIEMK Ha BoaHax 1,35 u 1,9 cm
(Bropast BonHa Oblia BbIGpaHa Ans cpaBHeHHs). CraHUUA
npouna B 34 000 xu or BeHephl, HO H3MEDPUTH ee paAHOTEM-
TiepaTypy yAaJoch JHIUb HAa BosaHe 1,9 cm.

B 1963 r. JIxx. T'u6con u I'. KopBert npoxsseJiy .nepBoe
M3MepeHHe SPKOCTHOH TemmepaTypel Ha Bosue 1,35 cm
noayuunu 520° K — HUCKONBKO He HUIKE, yeM Ha COCEIHMX
BolHax. Ho B 1965 r. OHH Xe NmONYyYHJIM HAa 3TOH BOJHE
tremneparypy 435°K, a A. Bapper u JI. Cranun — Jaxe
404° K. 310 6bl10 TO, yTo OkKHmasock. OnHako Y. Yaad u
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JI. ToputoH Ha TO# e BosHe moayuwsau 540° K. B 1967 r.
IO. H. Beryxnosckas u A. [I. KysbMuH noayuynan Ha 6.H3-
kol BoaHe 1,31 cm temneparypy 470°K. Tpyano Oblio pe-
IIUTh, KAKUM OIpeAeJieHUs M OTIAaTh HpeXIIOuYTeHHeE.

Amepukanckuii yueHnlii K. Caranm cienan npeanosoxe-
HUe O TOM, YTO OCHOBHYIO DOJIb B CO3JMAHHH NaPHUKOBOTO
apdexra urpalor obnaxa BeHepbl, cocTosiyue H3 Kamesaek
JKUAKOH BoAbl. B mocnemHue rojbl Mo/a0IOMY pakHoacTpo-
nomy . M. ICTpesikoBY yZIaJoch mMOKa3aTh, 4TO TJyGHHa 110-
JIOCHI IOTJIOLIeHHs Ha BoJHe 1,35 cm CHIBHO 3aBHCHT OT BO-
JlOHAChILeHHOCTH 006/1aKoB. [Ipy Manblx 3HAYeHHsIX BOZOHA-
CBHIIIEHHOCTH OHA MOXET CTaThb NOYTH Hepasjauuumoi (Ipu
COBPEMEHHON TOUYHOCTH M3MepeHHH) W IMO3TOMYy OTCYTCTBHE
NPHU3HAKOB 3ITOH IOJOCH ellle HHYero He FOBOPHT O HaJH-
YHM MM OTCYTCTBHHM BOJSHOro nmapa B atmocthepe Benepsnl.

Bo Bcex 3THX pafoTax He YYHTHIBQJOCh OJHO OYeHb
Ba)KHOe OOCTOSITeNbCTBO, BHISIBJIEHHOe Jullp B 1968 r., —
YTO JAaBJieHHe y MOBePXHOCTH BeHephl ropa3fo GoJblle NpH-
HuMmapumuxcs 3HaveHud 10—20 ar u cocraB/asier cKopee BCe-
ro 70—100 ar. TIpu Taxkom JgaBJeHHUH W 3apPerdMCTpHpPOBAH-
HBbIX COBETCKHMH aBTNOMAaTHUECKHMH MeXIJAHETHbIMH CTaH-
uusamu «Benepa-4», «Benepa-5» u «Benepa-6» konnuecrBax
BOAAHOrO Mapa M YIVIEKHCJOrQ ra3a NMapHUKOBHIH addekT
CMOT HOJYYHTh KOJHYECTBeHHOE 0ObsICHEHHE.

Ho HyXHO OBblIO emle OODBSICHHTH <«IELUMETPOBBI 3a-
BaJ» palHoTeMlepaTypbl BeHephl, 0 KOTOPOM TIOBOPHJIOCE
Boille, U 37ech Takke GBLIO BHIIBHUHYTO HECKOJABKO OGBsiC-
HeHui#l. MOXKHO OBLIO CUHTATh, YTO PAAMOBOJIHBI GoOJbIlelH
JUIMHBL IDUXONAT K HaM ¢ Gosbliuel riy6HHBI, KaK 3TO uMe-
erT MecTo B ciayuae JIyubl. CaMo no cebe takoe 06CTOSATENb-
CTBO He BbI3bIBaeT COMHEHHS U SIBJISIETCS CAeNCTBHEM YCJO-
BUH NPOXOXJEHHS DagHOBOJNH CKBO3b TBepAyio cpexy. Ho
TOrJa NpUULIOCh Obl NMPEeNNoNOXHTh, YTO TeMIepaTypa Ha-
py:xHOro cnosi Beneprl mapaer ¢ riay6uHOH, 4 3T0 Heusbex-
HO mopojuio Obl TMOTOK Temsna B raybb Tena IiaHeThl. Ka-
3aJ10Ch Obl, B TAKOM NPENNOJNOXKEHHH HET HHUYero ocoOeHHO-
ro: NapHUKOBBIY 3((deKT HarpeBaeT NOBEPXHOCTb MJaHETH,
U ropsiyas NOBEPXHOCThb NepejxaeT Temio. Brayob. Ho wmb
Xopouo 3HaeM, 4yTo TeMmneparypa 3eman (4 Jlyub) pacrer
C TayO0uHOH H3-3a HaJH4Ms B HeApax NJaHeThl HCTOUHHKOB
BHYTPEHHEro TelJla, a TakKXKe 3a CYeT TPAaBHTALlHOHHOIO
CXKAaTUsl BellecTBa HeAp. 3HAUHT, HA HEKOTOpPOH raybHHE
y Benepbl gomKeH OBITH CJIOI ¢ MHHHMYMOM TeMIIEpPaTypHl,
KOTODHIH NoJaydas Obl TeNJOo U U3 HeAp NJaHeTH u C ee ro-
psiveil moBepxHocTH. HeTpyZHO mMOHATH, 4TO TAKOH choli
OnicTpo Tporpesncs Gbl 40 TEeMIepaTypbl MOBEPXHOCTH.

Jlpyroe Bo3MOXHoe OOBbsICHEHUE «TeLHMETPOBOro 3aBa-
J1a» COCTOSIO B TOM, YTO BEL[eCTBO NMOBEPXHOCTH TaK MEHS-
€T CBOIO M3Jy4YaTeJbHYI0 CIOCOOHOCTh C JJHHON BOJIHBI, YTO
Ha BosHe 20 cm jmocrturaercss MakcuMyM. Takum CBOHCIBOM



06/1a1a10T HEKOTOpble BSA3KHE NOJSIPHBIE XXKUAKOCTH (HANmpH-
Mep, INTMIePHH), HO NPeANOJOKeHHe 0 HAaAHYUK TAKHX XKUM-
KocTeH MM Ja)Ke PacllaBOB MeTaJslJIOB HJIH CHJIMKATOB Ha
ray6uHe HeCKOJNbKHX MeTPOB NOJ, NOBePXHOCThI0 BeHepH
COBEpIIEHHO HepeabHA.

TpeTbe o6bscHEHHE 3aKJI0YANOCh B NOIJIOLIEHUH paiHoO-
BOJIH JeLIHMETPOBOTrO [HAamna3oHa «XOJOLHOH» uoHOChepok
Benepsl. Pacuett, BbinosiHeHHblE ewle B 1964 1. A. JI. Ky3b-
MHHBIM AJI1 MOJe/el «IOJYNpo3payHoii» W «AblpuaToii» HO-
Hoccdepsl, 10Ka3aJdH, YTO TaKoe NpeIIoJOKeHHe BIOJHE Be-
POSITHO, He NPOTHBOPEYUT ADPYTHM HabaiofeHusM U Tpebyer
LOBOJIbHO HH3KOM SJIEKTPOHHOH KOHUEHTPAaUHH B HHXHeH
nonocepe Berepnl: 104—105 ssexTporos/cm® npu TOMNLIMHE
noHocgepHoro caosi B 10 kM. )

HaxkoHel, derBepToe 00bsicHeHHE GbLIO NPETJIOKEHO B
1968 r. I'. M. CTpesKOBbIM, COMVIACHO KOTOPOMY Hap Y KHBIH
NOKpOB BeHephl COCTOUT U3 PHIXJINrO BEpXHEro ciost u GoJee
IJIOTHOH NMOAJOXKH. M3iyyenne noasoXKu (B OCHOBHOM HA
JNeVMeTPOBBIX BOJNHAX) HCIBITHIBAET MO MYyTH ABa OTpaxe-
HHUSI: OT TPAHHUBl C PBIXJABIM CJI0OEM H OT BEpXHeil rpaHHIbl
nocnenHero. Ha caHTHMETPOBHIX BOJHAX H3JyyaeT B OCHOB-
HOM DBIXJIBIH CJIOH, H3JIyueHHe KOTOPOTO UCHBITBIBaeT JHIIb
OIHO oTpakeHue oT BepXHeit rpanuubl. I'. M. CrpenkoBy
yZaNoCch TMOJYYHTh HEMJIOX0e KOJHYECTBEHHOE COrJIaCOBAHHE
cBoeil Teopuu c¢ HabmogeHHAMH. OH OOBACHHI TakKe pac-
X0XJeHue MexAy 3HaueHHAMH AU3JEKTPHUECKOH NpoHulde-
MOCTH ITIOBEDXHOCTHOTO c/10si BeHephbl no JaHHBIM NOJAgpH3a-
IIMOHHBIX H PaAuOJOKAUMOHHBIX HaGMIONECHUN, 0 ueM OyHeT
CKa3aHo HHXKe.

[TapannenbHo ¢ pasBUTHEM pagHOACTPOHOMHYECKHX HC-
clefoBaHHH Onjbllxe yclexH B u3ydeHun DBenepn pano
IpHMeHeHHe palHOJOKaUUH. DTOT MeTOd IO3BOJNHJI TOYHO
OIpeseJquTh paccTosidve o BeHepsl, a mo Hemy — actpo-
HOMHYECKYIO eIMHMIY MJIHHBl ‘(CpegHee paccrosHue oT
Conununa mo 3eman). Boabiuoft BKiag B yTOUHeHHe AJHUHBI
aCTPOHOMHMYECKOH eJHHHLBl MeTOLOM paiHojokauuu Bene-
pel (a Taxxe MepKypHusl) BHeC€H TPYNIOH COBETCKHX Yue-
HBIX NOX pPYKOBnACTBOM aKajeMuka B. A. KoTenbHHKOBa.
OnHoBpeMeHHO M3 TeX Ke HaOJIOmeHHi ONmpelenunHch Ia-
pamerphl camoii Benepsl — ee pajaHyc, CKOPOCTb i HANPaB-
JIeHHE BpallleHHsl BOKPYT OCH.

Eume B 1964 r. A. JI. Kysbmun u B. Ix. Knapk ¢ mo-
MOIIbI0 pajUMOHHTep(depoOMeTpa U3MEpPHJIU paauyc TBEPLOTO
mapa Benepnl, nonyuuB 3Hayenue 6057 xm. Ho cpenHss
omubka  3TOr0  onpejeneHHsi Oblja CIHIIKOM BEJIH-
Ka: +55 km. Cnycrss nBa rojga aMepMKaHCKH# pPaguO(pHU3HK
H. Hlanupo c noMouLIbl0 pPaAHOJOKAIMU NMOJYYHJ MOYTH TO
JKe caMoe 3HaueHue: 6056 xm, HO yxKe c OWIHOKON -2 KA.
JlanpHeliline onpeneneHusi COBETCKUX H aMEPHKAHCKHX yue-
HBIX JaBaju Ouauskue 3HaueHusi: 6050, 6053 u cHOB2

'
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6056 xm. B HacTosiiee BpeMs Haubosee BEPOATHBIM MOKHO
CYUTaTh CpefHee M3 DTHX 3HaueHu, T. e. 6053 k.

[IpumMepHO TaKKe INPOHCXOJMJIO YTOYHEHHe mepHOAA
BpamleHus: Benepol. Yxke B 1962 r. GblI0 SICHO, YTO OHO —
obpaTHoe U mepHOn ero — onxojo 250 cyrox. PasHele uc-
cnegosareny B CCCP u CHIA monyuunu pasnuvyHbIMH Me-
togamu mepuox or 230 mo 250 cytox. OfuMH u3 MeTOJLO0B
OblI OCHOBaH Ha TOM, YTO NpH BpAlleHHH NJIAHETHl BOKPYT
OCH OTpa*KeHHBbIH €0 PaJMOCHTHAJ OKa3blBaercsi «pasMma-
3aHHBIM» N0 yactoTe. Benb onun Kpa#l ninaHeTsl K HAM TpU-
6amxKaercs (M 4acToTa OTpaX<aeMoro UM CIHrHanaa, corjac-
Ho npuHuuny Jlomnepa, yBequWuHBaercsl), a APYroi Kpait
yaanasiercsi (M yacToTa OTPax<@HHOr0 CHrHaja YyMeHbLIaeT-
csi). Ilo BenuuuHe «pa3MasblBaHUS» MOXKHO CYIHTb O CKO-
pPOCTH BpallleHHs MIaHeTHl.

Hpyrofi Meron cBsi3aH C HAJUYUeM Ha MOBEPXHOCTH IJia-
HeTbl KPYMHBIX HEPOBHOCTEH, KOTOpble JLAIOT MOBLILIEHHBIE
OTpa)KeHusi curHasa. Mx nepemenieHue B Xole BpalleHHS
MJaHeThl NPUBOAHT K CMEIIeHHIO MONOJHHTEJbHBIX OTpa-
JKEHHBIX 'MMITYJIbCOB, IO KOTOPOMY H ONPEIENsIOT CKNPOCTh
U TepHOJ BpalleHHs.

C KaxXIblM TOZOM TOYHOCTb OTpEReJeHHii pocna, W, Ha-
KOHel, o6a MeToAa [aju BIOJHE COIMacHble pPes3yJbTaThi:
nepuoj BpaueHus Benepnl paBen 243,1 cyTok, KaK 06 3TOM
yKe ObUIO CKa3aHO BHIIIE.

Panuonoxauus BeHepsl T103BOJIMMA ONpeleNuTh ¥ Ha-
IpaBJeHHe OCH NJaHeThl B npocrpaHctBe. OKasajnch, yTo
och BeHephl MouTH mepneHAUKYAsSpPHA IJIOCKOCTH ee OpOUTHI
(naxnon pasen 87°). Ho pammonoxaumusi MOXeT AaTh HaMm
He TOJIbKO YHUCTO reoMeTpHYecKHe XapaKTepHCTHKH BeHephl:
ee pajiuyc, IOJIOXKEHHEe OCH, CKODOCTb, HAIpaBJeHHe M IIe-
puoa BpameHHs. OHa MoXeT OBITb UCIOJb30BaHA H AJA
¢dbu3HnyeCcKUX UCCAeN0BAHUN NJIaHeTHI.

Brite y»xe roBOpHJIOCH, yTO K03((HIHEHT OTParKeHud
panucBoiH BeHepoll okasajcsd MPUMEPHO OZMHAKOBBIM Ha
sosnHax 10—70 cm u pasubim 10—15%. B cBoe Bpems 3TOT
takT HapsaAy C IPYTHMH Chirpaj pOKOBYIO POJb JJs HOHO-
cepHoit runoressl. Ho Bckope K HeMy HMPHCOeIHHHJCA HO-
BbIfl HEOXKHAAHHBIA (GakT: HAa BOJHE 3 ¢M KO3 (HUIHEHT OT-
pakeHus, paJHOBOJNH BAPYr peaxo nazan mo 1%.

ITockosbKy HOHOCepHas THIOTe3a K 3TOMY BpeMeHH
Obl1a ocTaBleHa, 00bsICHEHHe CJAeJ0BANo HCKaTh B CBOMCT-
BaX moBepXHocTH myaHeTh. CoOrJIacHO TEOPHUM OTpaKeHHA
PAfMOBOJNIH TBEeDAbIMH H MKHIKHUMH IIOBEPXHOCTSIMH, KO3(-
¢unyeHT orpaxkenuss (R) TecHO cBsi3aH C AHIJEKTPUUECKOH
[POHHIIAeMOCTBIO BelllecTBa NMOBEPXHOCTH (&):
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Hsmepenusa Ha BonHax 10—70 cm, a Takxke Ha BQIHE B
8 m, manu 3navenusi e=3,7—6,4. M3amepeHus Ha BOJHe
3,6 cm manu e=1,5.

[Tpexxne Bcero st¥ u3MepeHus mokasblBaJjH, yTo Ha Be-
Hepe He MOXET ObITb OOGIIMPHBIX BOA0EMOB (HJS BOXB
£¢=80). ITosyueHHEle Ha AENHUMETPOBHIX M METPOBBLIX BOJ-
Hax 3HayeHHus e GJU3KO COBNANAJHU C JUIIEKTPHUECKOH MPO-
HHUII2EMOCThI0O MarHeTHT4, KBapLeBOro U JJMMOHHUTOBOro mec-
ka (3,5—5,0) u sncrarura (5,2—6,0), Ho GbuUIM MeHblIe,
geM y rpanurta (7,7). Jlanblile BbISICHHJIOCH, YTO MPH CHJIb-
HOM pasphixjieHHH (o o6beMmHoM mnoTHoctd 0,5 e/cm3) y
OOJIBIIMHCTBA NMOPOJ IH3JMEKTPHYECKas MPOHUIAEMOCTh IHa-
naer mo 1,5—1,7, 1. e. 10 Tex 3HauyeHHl, KOTOpble H GbLIH
ob6HapyXKeHBl Ha BOJIHE 3 CM.

XopolIo H3BECTHO, YTO PAJHOBOJIHBI Majiofi AJUHBI CIO-
COOHBl OTpaxkaThCA OT CAMNTO HAPYXHOTO CJIOSI TOBEPXHO-
CTH NJIaHeTHl, TOra Kak OoJiee NJUHHblE BOJHBl IPOHUKAIOT
BrJ1yOb H OTPaxKaioTcsl yxke oT GoJsee rayGokux cioes. [103-
TOMY MOXXHO INDEANOoJIOXHTh, YTO CAMBIH HapyXKHbIi CJOH
nosepxHocTH BeHepbl — MOPUCTHIN H COCTOUT U3 MEJIKOpas-
apobaeHHoro necka. Yem ray6:xe, teM GoJiee mIOTHBIE IO-
ponbl Mbl BeTperuM. [IpuunHa paspbIX/JIEHHOCTH HapYXKHOIO
nokpoBa Benephl MOXeT 3aK/a04aTbcsl B HeHCTBHH BETPOB,
KOTOpble XOTSl U He 06ecneynBaIOT HarpeBa MOBEPXHOCTH 34
CYeT TPEHHUsI MepeHOCHMON MMM NBLIH, KaK CYuTaJ DIHK, HO
BBI3BIBAIOT CHJBHYIO BPO3HI0 (BbIBeTpHBaHHe) MOBePXHOCT-
HBIX TOPOJ.

Eme 8 1964 r. B. Ix. Knapk u A. II. Kysbmun oGHa-
PYXUJU HOBBIH «TOHKHE 3(¢erT», TpeboBaBuiuii 0ObsiCHE-
Hus. Jleso B TOM, YTO IO U3MEDEHHOH MMM Ha pajlHOHHTEp-
depomerpe guddepeHIHaANbHON NOJAPU3AUMUM paJHUOU3IY-
yeHus1 BeHephbl TOXKe MOXKHO OBLIO ONpefeNUTh HUIJEKTPH-
YyecKylo NpoHHIaeMocTh ee nmoBepXHOCTH. U BorT Ky3bMuu u
Kanapx nonyunnu Ha BosHe 10 cm £=2,7, T. e. HECKOJBKO
MeHblIlle, yeM II0 paJguoJOKalHOHHBIM H3MepeHusM. Hekorto-
pble yueHble (B ToM uuciae caM Ky3bMHH) TblTanuch HCKAaTh
IPHYHHY TAKOrO PacXOoXKIeHHS BO BAUSHUH aTMOoCcdepnl Be-
Hepbl. Mest 3TUX TONBITOK COCTOSjia B TOM, YTO K IIOJISIPH-
30BAaHHOMY H3JIYYeHHIO NOBepXHocTH BeHepn nofaBJsiercs
HeIoJIsIpH30BaHHOEe H3AYyueHHe ee aTMOCGephl, YTO U NPUBO-
JUT K 3aHUXKEHUIO 3HAUeHHs & N0 HU3MEpeHHAM I0JIsApU3a-
LMY pafHOU3NYUEHHUS NJIAHETHL.

Ho Heo6xonuMoCTH B TakuX oObsicHeHusx He Gbrio. [le-
JI0 B TOM, uTO U y JIyHH (3aBefoMo He HMelollefl aTmocde-
PH) HabJawOLaeTcs TOUHO TakoH Ke 3¢ (dexkT: AuJIeKTpHue-
CKast IPOHHIIAEMOCTb IO NOJSIPU3ALUOHHBIM HaOMIONeHHAM
OKa3blBAETCS MeHblIe, YeM [0 pAaAHOJOKALHOHHHIM. ITO
CBSI3aHO C Pas3JHYHBIMU YCJIOBHSIMH MPOXOXKIEHHA cOOCTBEH-
HBIX H OTPaXKeHHBIX PaZMOBOJH B HapyXKHOM NokpoBe JIy-
Hbl. ¥ JIyHH IJIOTHOCTh M BENMYHHA & TOXE PacTyT ¢ IIy-
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GuHOMN, 0COGEHHO B CaMOM HApYXKHOM CJIO€, B HECKOJbKO
cagTuMerpoB ToaHHOH. Takum o6pasoM, o6a OTMEYEHHBIX
adexrra noayuunu oObsCHEHUE C €IHHOH TOUKM 3PEHHS.
Kax yxe roBopuJioch Bblllle, B HOCJAEAHHE TOAbl C MO-
MOILBIO PAaNMOJOKAalHH YAAN0Ch MOAMETHTH CYLLEeCTBOBAaHHE
Ha Benepe o6nacrTeil ¢ noBbILIEHHBIM K03 GHIHEHTOM OTpa-
KeHHs PagHOBOJH. DTH 00J1aCTH MOCTOSIHHBI M BPalLIAlOTCH
BMecTe ¢ IaHeTo#. B cBeTre Toro, uro OBLIO CKasaHo O
3aBUCHMOCTH R OT &, NMpeACTaB/ISAETCS BEPOSITHEIM, YTO 3TH
06JaCTH COCTOAT M3 MOPOX c Gosiee BHICOKOH MH3JNEKTpHYE-
CKOH NPOHHIAeMOCTbIO (HalpuMep, U3 IPAHHUTOB).
Amepuxanckue pagnoacrpoHomsl P. Toapcresin u C. 3o-
3p No CBOWM HabmawieHusM 3a 1962—1967 rr. Ha BoJHe
12,5 cm cocraBuNK pafuHOKapTy ydacTka IoBepXHoctH Be-
Hepwl (puc. 8). Bbiu o6HapyXKeHBl TpU 06JacTy ¢ INOBHI-
IIeHHOH OTpaxkaTelbHOH cnocobHocThio. Camas sipkas u3
HHX HMMeeT IoIepeyHHK okosno 240 xu u pacHoJioXKeHa Ha
mypore 25° B CeBepHOM nHoJymiapuu njaaHersl. Ee maspajn
Bera. B 1000 x# x ceBepy OoT Hee HaXOAHUTCs BTopas 00-
nactb — JlenbTa u MeHee 3aMeTHas TpeTbs ob6jacte. Bce
TpH 06J1aCTH JAENOJAPU3YIOT NMOCHAHHBIH C 3eMJH NOJSpH-
30BaHHBIA pajuoJyy, 3HAYUT OHH GoJee LIEPOXOBATH, yeM
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cocennne obsactd. Pasmepbl HepoBHOCTEH TPEBOCXOASAT
IOJHHY BOJIHBI, T. €. H3MeDSIOTCH JEeLHMeTpaMu HJAH MeTpa-
MH. Bo3M0xKHO, 4TO 3TO — TOpUCThle paHOHBI Ha MOBEPXHO-
cTi BeHephl.

[TocTosiHHOe coBeplIeHCTBOBAHHE TEXHHKH H METOH0B
pPanavoNIOKAaUUH MO3BOJSET HaJesiThCs, UTO B GaMKafillne ro-
OBl MBI CMOXEM TOJNY4YHTh HeTajbHYi0 KapTy BeHepwl.

YCREXH
UHDPAKPACHOH
CNMEKTPOCKOMNUK
BEHEPb!

OpHoBpeMeHHO C HACTyNJIeHMEM Ha TaiHbl BeHepbl MeTO-
JlaMH DaJHOaCTPOHOMHM W PaJHOJNOKALHUM LIJO COBEpIleH-
CTBOBaHME CIEKTPaJbHBIX MeTOJ0B HccaenoBaHus. OHO BbI-
Pasuyoch mpexx/Je BCEro B pAaCUIMPEHHH OXBAYEHHOro Hccie-
JloBaHMEM JHanasoHa JJHH BOJH B CTOPOHY MH(pPaKpaCHBIX
Jryueit.

Eme B 30-e rognl 6naromapsi NpMMeHEHHIO clelHalbHbIX
COPTOB IIACTHHOK YJaJi0Ch 3aCHATb CIEKTp BeHephbl mouTH

o
o 9000 A, 1. e. no 0,9 mxm. 3emuas aTmoctepa mpomnycka-
€T MH(ppaxkpacHble Jy4d NPHMeEDHO A0 4 MKM, a TaKxe B
uHrepBaje 8—13 mxm. Ho ana perucrpauuu 3Tux Jaydeit
HYXHBl He (QOTONJIACTHHKH, a COBCeM HHble NMPHEMHHKH H3-
JIy4yeHHusl — (POTOCONPOTHBICHUS B GOJOMETPHI,

B 1947 r. usBecTHBIfl aMepukaHckuit actponom Jx. Koifi-
nep BIepBble NPHUMEHUJ CePHHCTOCBHHIOBOE ()OTOCONMPOTHB-
JieHWe [JIsT PerucTpalMu CIeKTPOB IJaHeT A0 2,5—3 mKM.
Bolau co3naHbl HoBBE NPHGOPH — HH(PAKpacHble CIEKTPo-
MeTphbl, — ‘B OCHOBE KOTOPHIX JIEXKHT MPHU3MEHHBIH HJu AHD-
PaKUHOHHBIN cnekTporpad, B KOTOpOM Ha MecTe MJIaCTHHKH
HaxonuTtcsl GOTOCONPOTHBJeHHe. [lnaBHBIM TOBOPOTOM NpH3-
MBI WJM OJHOTO U3 3epKasJ Bech CIeKTp Kak ‘Obl «Iporo-
HsteTcs» yepe3 ¢oToconporusienye. [loMmelienHoe Ha BBIXO-
Ile 3JIeKTpHYeckoil cxeMbl PerHCTpHpYIOIlee yCTPOHCTBO 3a-
THCLIBAeT paclpefefeHHe UHTEHCHBHOCTH BJOJNb CIIEKTpPAa.
Bcrope BBISICHHIIOCH, YTO 4YBCTBHTEAbHOCTh NpH6OpaA MOKHO
HNOBBICHTb, @ CIHEKTPaJbHBIH AMANA30H — DACLIMPUTH, eCJaH
OXJaxzaaTth (pOTOCONPOTHBICHHE TBEPAOH YIJeKHCIO0TOH
(«cyxum JbIOM») MMM XKHAKUM as3oToM. Kpome ¢oToconpo-
THUBJIEHUH, B KaUeCTBE TIPUEMHHUKOB H3JIy4eHHS CTaJH IpHMe-
HSITb BEHTHJIbHBE (OTO3JMEMEeHThl Ha IMOJYNPOBOAHHUKAX.
FepmaHueBble (HOTOCONPOTHBJEHHS MO3BOJSIOT NPOJABHHYTb-
Ccs1 B CTOPOHY ellle OOMBIIUX AJHUH BOAH — X0 9—I15 mxM.
UnppakpacHas ceKTpOMETDHS NIaHET U, B yacTHOCTH, Be-
Hepbl moJyuyuia Gosblloe pas3BuTHe, B ocHOoBHOM B CCCP
n 'CIIA. 3HaunTenbHbIA BKJIAL B COBEDLUIEHCTBOBAHHE 3TOr0
MeToZa cjenal] coBeTcKHit actpoHom B. M. Mopos.

Yro ke man aHanua HHGPAKpPacHOro crnekrpa BeHepnl?
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[Mpexne Bcero G6b110 0GHAPYKEHO MHOXKECTBO (HECKOJBKO
IecsiTKoB) moJioc yraekucsaoro rasa CQO, Kasanoch O,
3TOT (akKT He JaBaj HHYEro HOBOro, TaK Kak moJockl COy
Obiu eme B 1932 r. obGHapyxeHbl B (ororpaduueckoit
(6nukHeit) uHbpakpacHo# obaacTu crmekTpa. Ha camoMm
Jene uWayyeHHe uH¢ppakpacHbix nosoc CO, pano MHOro Ho-
BbIX HHTEPECHbIX Pe3y/bTaTOB.

BbisicCHHIOCh, YTO YaCTh HaJeHHbIX II0JIOC IpHHAMJIe-
JKaJjla U30TONMHYeCKUM BapuaHtam Mousiekyanl CQO, «O6bu-
Has» moJjekyaa CO, COCTOHT M3 OZHOTO aToMa YrJepoia
C12 y nByx aromoB Kuciopona 'O!8, Ee MoxkkHO 0603HAYUTh
rak: C'20'%,. Ho B 1964 r. B. 1. Mopo3 oGuapyxua 10-
JIoCHl, TpHHaMJexaBliMe Mosekyaam C120O!6, uy (C12016Q!18,
T. €. BKJIOYaBUIMM H30TOm yriaepoga-C!3 u usoTom Kucio-
pozma ‘O'8, OTHOCHTeJNbHBIE COIEPXKAHUSA STHX U30TOMNOB, T. €.
otHoweHuss 'C13/C!2 u Q8/Q'6 orasanuch TaKUMu Ke, Kak
Ha 3eMae. DTOT (aKT JHIIb MONYEPKHBACT €IMHCTBO 3aKO-
HOB, ONpeJeNsiOlluX CTPOEHHE H pPa3BHTHE MATEDHUH Kak Ha
3emae Tak u Ha japyrux tenax CoMHEYHON CHCTEMBI.

B 1961 r. amepuxanckuit actpoiom Y. CHHTOH OGHapy-
XKHA B cnexrpe Benepn mosocy okucu yriaepoma ‘CO  Ha
BosHe 2,35 mxm. B 1963 r. B. M. Mopos moxarBepaua 5To
otkpbiTHe. ‘O6pasoBanue ‘CO B armocdepe BeHepnl Jierko
obbscusercs doropucconnanteit ‘CO, nox neficTBHeM YJib-
tpaduoneroBbix ayuyeit Connna: CO;— CO+0. OrHoume-
Hue KoHleHTpauuit CO x (CO,, no B. M. Moposy, cacTasis-.
er 1:10000. TeoperHueckue pacueThbl NOKa3aJjH, 4TO TAKOE
OTHOUIEHHE BIIOJIHE BePOSTHO.

HeranpHoe u3yueHue CTPYKTYphl paaauunbix mosoc COq
MO3BOJIHIO PSAY YYeHbIX HE3aBUCHMO OT TepMO3JeKTpuue-
CKHX M3MepeHHil OnpefeNuTh TeMIlepaTypy armoctepbl Be-
Hepbl Ha ypoBHe (OpMHpPOBaHHst 3TUX moaoc. OHa oOKasa-
Jach 3akJjioueHHOH B mperenax 250—320°K, a nauGonee Be-
positHne ee 3HauyeHHe 285—295° K, uyto na 50—60° Bhime,
yeM TeMmIeparypa o06JayHOro CJI0s MO HU3MEpEHUSM ¢ Tep-
MoaJjemeHToM. TIpHynHy 3TOro pacXoxXaeHus BHIeJH cHaya-
Ja B TOM, YTO INOTJIOIEHHe YIVIEKUCHbIM ra3oM IPOHCXONMT
Bhlllle 06/IauHOrO CJIosi (DO MajeHHs Jyya Ha NOBEPXHOCTH
00/12aKOB M IOCJe OTpaxeHust oT Hee). Mnbl 3HaeM, 4YTo B
BEPXHHX CJI0sIX 3eMH0l aTtmocdeph (Bbie 80 x#) TemNepa-
Typa OBICTPO BO3pacTaer C BHICOTOH 3a CUET MOTJIOLLEHHS
yAbTPAGHONETOBBIX COJHEYHBIX JIydeH KHCIOPOZOM, KOTO-
pLlit mox ux HefictBHem AHccouuupyer. Momekyant O, pac-
nagatorcs Ha atoMbl (O). MoxHo OblIO AONYCTUTh, YTO B
BEpXHHUX cJI0six aTMocdephl BeHepbl aHaJOrHYHYIO POJb IO-
IJIOTHTEJISE COJIHEUHNH 3Hepruu #rpaior Moaexyas CO;.

OpHaxo B HeACTBUTENBHOCTH JeJ0 OOCTOMT Tropasio
caoxHee. OO6mayHbIf c0f He UMeeT pPe3KOH NMOBEPXHOCTH,
oTpaxaloueil conHeynble ayyu. [Ipexxnie ueM oTpasuTbes K
3emJte, Yy UCOBITHIBAET MHOTOKDPATHBIE aKThl PaCCesTHHS Ha



MOJeKyJaX M KPYNMHbIX YacTHUax (KamasX, TBepAbIX KpH-
CTajJyiax) BHYTDU caMoro o6JayHoro cnosd. 3HAUUT, H TEM-
neparypa, onpejejeHHas IO MHTEHCHBHOCTH CIEKTpaJsbHEIX
JHHHH, BXoJs1uX B nosockl CO,, oTHOCHTCH K Gosee roy-
60KOMY YpOBHIO, yeM TOBEPXHOCTb 06JIaYHOTO cjos. A 3TO
elme pas aoKasbiBaeT, YTo TeMmmepartypa B armocdepe Be-
Hephl pacreT IO Mepe NPHOJHIKEeHHS K NOBEPXHOCTH.

B 1959 r. rpynnma aMmepHKaHCKHX YYeHBIX Bo IJjiaBe C
Jx. CTpoHroM opraHusoBaja H3MepeHHSI HH(PPaKpacHOro
cnextpa BeHepbl co cTpaTocTaTta Ha BHICOTE 24 KM C LEJbIO
TOHCKOB BOAAHOro napa. ITogHATHCS TaK BBICOKO GBLIO HEOB-
XOJUMO IJISl TOro, YTOOH H3GABHUTHCA OT MOTJIOMIEHHS BOJSA-
JHbBIM TapoM 3eMHofi atMocdephl, Uro6u GHITH yBepeHHbIMH,
yto nosochl HyO npunaanexar umenHo Benepe, a ue Bepx-
HUM CJ0AM Halllefi aTMocdepsl (rie BOASIHOH nmap BCe-TaKH
IOPUCYTCTBYET, XOTS U B HeOOJbIIHNX KOJHYeCTBaX), aMepH-
KaHCKHe yyeHble CHAMAaNH KOHTPOJbHble CIEKTPhl sIPKOWH
3Be3nbl Bern, HaxnuBlllefics Ha Taxoil XKe YIJ0BO# BbICOTe,
kaxk n Benepa. Pasymeercs, B atmoctepe Beru, umeromuei
rtemnepatypy 10000°, HHKaKHX apoB BOAB! GHITH HE MOXKET,
NO3TOMY pasaHuue B mHTeHcHBHOCTH nosoc HeO B cneKrpax
Benepnl u Beru nossoausno ‘CTpoHTY cienaTh BBIBOJ O TOM,
4TO BOJASIHOM nap B atMoctepe Berephl umeercs.

B 1964 r. usmMepenus ObUIH IOBTOPEHHI ¢ ropasmo GoJee
COBepILIEHHO! ammapaTypoi. Tejeckoll, noMelleHHBI B Ka-
O6uHe cTparocrata, aBTOMAaTHYeCKH HaBOAWICs Ha BeHepy,
IoCJe Yero BKJouaJcs ¢ororujg, obecneduBaBUInil NOCTOSH-
cTBO HaBoxkH. i mamepenusi Gblia BeiOpana mosoca HoO
Ha agauHe BOMHB 1,14 mrm. UToGb MMETh MOJNHYIO YBepeH-
HOCTb B TOM, YTO PerHCTPHPYeTcs MMeHHO 9Ta moJsoca, OblIOo
IpPHMEHeHO cJeAylolllee OCTPOyMHOe ycTpoicTBo. B mpu6op
Gblia BBefeHa auadparma, B KoTopeit OblIO TNpnpe3aHo
14 ysxkux mieseil, o NOJOXKEHUI0O COOTBETCTBOBaBLIMX 14
HauboJiee MHTEHCHBHBIM JHHHAM nojochl H,O. drta muad-
parma GbICTPO NepeMellasnach B3aJ—BIepes ¢ NOCTOAHHOH
4acTOTOH, cO037aBast MOAYJSLHUIO CBETOBOTO NOTOKa, a 3Ha-
yuT 4 (POTOTOKA, PETHCTPUPOBaABILErocss (HOTNCONPOTHBIE-
HHeM. DJIeKTpuuecKas cxema npHbopa mpomyckana AaJblie
TOJIbKO MOJYJHpOBaHHBe KojeGaHus. Ecnu Obl B L aHHOM
yuactke crnekrpa nosnockl HyO He OblI0, HHKAKOro MOILYJIH-
POBAaHHOrO TOKa He noayuyusaochk 6bl. Ho 3amuce sicHo mo-
KasaJa, uro nosoca HyO nmpucyTcrByer, u mosBosuia onpe-
JEeNUTh TIPEMEPHYIO KOHLEHTPAUHIO BOASHOrO napa B BepX-
HUX (Hapo6nayHBX) caosix atrMocdepbl BeHepnl — MeHee
10-% (1. e. 0,01%). Cnexyer OTMETHTb, YTO H B 3EMHOH
cTpaTocepe ynenbHas BJIAXKHOCTb He Bbllle 3TOH BENH-
YHHBL

B 1962 r. B. K. IIpokodres u ‘H. H. Tlerposa uz Kpbim-
cKolt acTpodusuyecKoit oOcepBaTOPHU 3aHANHCh IOMCKaAMH
Kucjoponaa B atmocdepe BeHeprl. Dta 3ajaua Gelna KpaiHe
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3aTpyAHeHa o0miIneM KHCIOpOJZA B HAllleli 3€MHOH aTMO-
ccpepe. UToOBl BBIAENHTD C/I€ABl BEHEPUAHCKOTO KHCJAOPOAA,
COBETCKHE aCTPOHOMBI MPHUMEHHJH CTaphlif, HCOBITAHHBIH Me-
TON: OHH '(hOoTOrpadupoOBany CIEKTPbl BeHeprl B mepHOIHL,
Korjla OHa NpuOJHXKA/IaCh WIM YAadsnach ¢ GOJbUION CKO-
poctbio. HauGosbias cKOPOCTh NPHOMMKEHHS WJIu yAaJe-
HHsi Benepnl no orHomeHHio k 3emse paBHa 13,7 km/cex
(oHa mocruraercs Bo BpeMsi HauGOJBIIMX 3jnHraumir). Ilo
npunuuny Homnsepa cmelleHue cneKTPanbHBIX JHHHi BeHe-

pel AL paBHO AL=2) Ec, rie A — J[AJWHA BOJIHB, U — CKO-

poctb BeHepsl 1o Jy4y 3peHHs, ¢ — ckopocTth cBera. TIpo-
KopreB u TlerpoBa ucnonb3oBaau nosocy A MONeKyaspHOTO
(<]

KHcsopona ¢ JauHoit BosHel A=7600 A. [Toacrasnsis 3Hade-
HUs A, v 4 ¢ B dpopmyay, noayuum AA=0,35 A. Taxum 06-

o
pa3oM H3MepsATb NPHUXONWIOCH cMelnenue mopspxka 0,3 A.
Ho monymupuna qusui nosockl A 3eMHOr0 KHCJIOPOZA Tpe-
BOCXOIHUT 3Ty BeJNHUMHY, H BJAHSHHe BeHepHAHCKOro KHCJO-
pola JOMXKHO OBLIO TPOSBHTHCSA B TOM, UTO OILHO M3 KPBLIb-
€B 3eMHOH (TeNnypuueckofi) JUHHH COZEpIKaao OBl B HYXK-
HOM MecTe fmenpeccuio (yriyGaeHue).

YcpenHus psAn KOHTYpPOB JIMHME NoJocel A, HCIOJb30-
BaB K TOMY K€ ‘MOMEHTbl KaK NpHOGJIMKeHHs, TaK ¥ yAaje-
uus Benepsol, [Tpokodnes u I[leTrpoBa o6Hapyxunu npusHa-
KH Jernpeccuil, CBA3aHHBIX ¢ HaJHuyHem B atMmocdepe Be-
Hepbl MOJIEKYJNPHOTO KHcsaopoia. Ho KoauuyectBO ero oxa-
3aJ10Ch OUeHb MaJbIM: oKoJio 170 cu-ar.

AwmepuxaHckue yueHble X. CnuHpax u D. Puyapicos,
ObITaBIIKECs TaKHM JKe IyTeM HaHTH BeHeDHaHCKHe «CIYT-
HUKH» TEJJyPHUYECKWX JIMHHH KHCI0pOJa, He CMOIVIM HX 00-
HapyxHuTb. OJHAKO OHM He NPHUMEHSIM YCpPeJHeHHs KOH-
TYPOB JIHHUE, H UX De3yJbTaT elle Heab3s GbLIO CUUTAThb
ONpOBEpPIKEHHEM OTKPHITHSI KHCJIOPOAa B aTtmocdepe Bene-
pel. B 1968 r. amepuxkanckue acrpoHombl M. Benrton #
JI. XaHTeH BHOBb TIIATeJNbHO H3YYHIHM NOJ0CYy A KHCAOpOAA
npu ynaneHuH BeHepbl OT 3eMJHM M He Hallad JONJEPOB-
CKHX «CIYTHHKOB». Ilo HX olleHKe, OTHOCHTeJNbHOE COLepIKa-
HHe Kuciopoxa B aTMmocdepe BeHepbl He mnpeBbllIaeT
4 -10-5. OKoHYaTeNIbHO 3TOT BONPOC HE PeILIeH.

Boapmnm ycnexoMm uHbpaKpacHod cneKrpockonuu BeHe-
pHl ‘GblI0 NpHUMeHeHHe (QPAHLY3CKUMH acTPOHOMaMH CYyIpy-
ramu Ilbepom n JKanuHoii KoHH meroga Taxk HasbiBaeMOW
dypbe-cnekTpockonHuu. HMiaes takoro mHOroo6emaro-
IIleTO METOJa COCTOMT B TOM, YTO JyY BeHephl B cHelnuanb-
HoM npubope — wmHTeppepomerpe MailikesbcoHa — pasfe-
JSIeTCs Ha JBa Jyya, KOTOopble IPOXOLAT P a3JUYHbIH NYTh, 4
MIOTOM CBOZASITC BMeCTe H HHTep(epHPYIOT MeXAy <oGoi.
Ecnu Bo Bpemsi akcliepHMeHTa IIIABHO MEHSATB pasHOCTh



X01a Jyyelt (UTo HOCTHraercsi NepeMelleHHEM OJHOr0 U3
3epKaJ, OTPaKaloOIIHX JY4), TO HHTEHCHBHOCTb DPe3YJbTH-
pywoouiero Jyya 6yJeT NJAaBHO MeHATbCA. 3aMUCh H3MEHEHHS
HHTEHCHBHOCTH (HHTepdeporpamMmy) MOXKHO MyTeM MaTeMa-
THYECKOH ONlepaluy, HOCsLIe#i HasBaHMe npeo6pasoBaHuA
®ypre, npeBpaTHTh B 3aNUCh CleKTpa — onekTpodororpam-
My. CekTp noJyyaercsi IOTOMY, YTO XapakTep HHTepGepeH-
LIYH 3aBHCHT OT OTHOLIEHHS Pa3HOCTH X04a Jyuedl K AJMHHE
BOJIHBI.

Ha nepBeiit B3ryisig MOXKeT M0Ka3aThbCf, YTO JY4YH Pas-
HbIX JJIMH BOJIH TaK CMeLUMBAIOTCS NpH 3anucu uHTepdepo-
rpaMmbl, YTO pasLeNuTh MX HEBO3MOXKHO: Belb B NpHGOp
nonajaloT BCe YYaCTKH CleKTpa onHoBpeMeHHo. Ho asto He
COBCEM TaK, MOTOMY YTO HCCJIEI0BaTelp 3apaHee BhAENSET
HY’KHBI eMy y4aCTOK CIeKTpa C MOMOUIbI0 CBETO(UILTPOB.
IIpeobpazoBanue Pypbe BBHINOJIHAGTCS C NOMOUIBIO  3JeK-
TPOHHO-CYETHOH MALIUHBL-

®ypbe-cneKTPOCKONHUs naer B HHppakpacHoli ob6aactu
HeOblBa/yl0 Pa3pellaoIlylo CIocO6HOCTD, T. €. BO3MOXKHOCTb
pasfensitb GJU3KO PacloJOKeHHble JHHWH, H3YYATh MX TOH-
KYI0 CTPYKTYpPY u T. 1. [lepBble ke pe3yJabTaThl, NMOJYYeH-
Hble cynpyramu KOHH, mpHUBean K HEOXHLAHHOMY OTKpHI-
tHi0. ITomumo wvHoxkecrBa nojsoc COg, GBLIH OOGHADPYIKEHH
nojochl xmoposogopona (HCI) u ¢droposonopona (HF).
Xy0poBOLOpOL GBI NMpencTaBieH MBYMS H30TONHYECKMMH
coveranusmu: CI3% u CI%7. CppepkaHue 3THX COeIHHEHH
6bl10 HuuTOXHO: oTHoweHue HCI/CO, He npessimano 10-8,
a HF/CO, — 10-° UM Bce-Taku 3TOT METOJ IO3BOJHJ BbiA-
BHTb Ja)<e CTOJb MaJjble KOJMHYECTBA 3THX BEIIECTB.

Pa6ora cynpyros KoHH mokasana, 4To yTJeKHC/HbIH ra3
ABJSIETCS OCHOBHBIM rasoM atmocdepbl BeHepwl, a He OTHO-
CHTEJIbHO HeOGOJIbIIOH NMPHMEChlo, KaK MOJIAaraso GOJbIUHHCT-
BO YY€HBIX BCJEJd 34 AaMEpPUKAHCKHM CIEKTPOCKOMUCTOM
X. CnunpanoM, kotophlil ouenua goiio CO, B 4%. OcHos-
HBIM KOMIIOHEHTOM aTmocdepbl BeHeprl cuurtancs asor, Xo-
TS HHKaKHX [OBOJOB B IOJb3y 3TOr0 MNPENINNJOXEHHS He
Obl10, 32 MCKJIOUEHHEM aHAJIOTHH C 3eMHOi atmocdepoit.

Kak BHAMM, MeTONBI Ha3eMHOH CIEKTPOCKOMHMH He JAIOT
OJTHO3HAYHOTO pelIeHHs BOIpoca O cocraBe arMocdephl Be-
Hepbl H BKJNaje OTAEJbHBIX KOMIOHEHTOB. MHOroe 3aBHCeNO
OT NPUHATOH MOAZenH armocdepr, XapakTepa paccesgHud
cBeTa U APYrux (HakTopoB.

Hau6onee sicHoe npexncrasieHre o XUMHYECKOM COCTaBe
aTtmocdepbl BeHeprl yaanoch NOAYYHTh 6Jarofaps noJeraM
COBETCKUX aBTOMATHYeCKHX CTaHuuil «Benepa-4», «DBene-
pa-5» u «Benepa-6».
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UCCIEQOBAHMUS
BEHEPbI

C NoOMOUbO
ABTOMATHYECKUX
MEXXMJTAHETHbBIX
CTAHUMHA

[TepBasi aBTOMaTHueckass MeXIJIaHeTHAas CTaHuHs K Bewe-
pe Obuta 3amymiesa B Coserckom (Cowse 12 ¢espans
1961 ropma. dta cranuus («Benepa») 3a 97 cyrok mpo-
uta nyth 1o opbuthl BeHeprl u 19—20 wmag npoJgerena
npuMepHo B 100 TBIC. K¢ OT MJIAHETHI.

HanpasadTe KxocMHYeCKHe CTaHUUH XK BeHepe MOXHO He
B JIIO6OH MOMEHT, a B CTPOro NIpeJesieHHble NepHOMIbI, CBs-
3aHHble C B3aUMHBIM DacloJIOXKEHHEM I1aHeT Ha OpOHTe U
CKOPOCTBIO, KOTOPYIO PaKeTa-HOCHTENb MOXET COOOLIHTb
CTAaHUWH, MOCKOJBKY HaHHOe pacnojiokeHue 3emau u BeHe-
PBI TOBTOPSIETCs] uepes OAMH CUHOAuYeckuil nepuon (584 cy-
ToK). TakoBbl NMpHMEepPHO WHTEpBajbl MEXJAY CPOKaMu 3a-
IyCKOB MEXIIaHEeTHBIX cTaHuui k Benepe. Ot nanbosee
GaaronpusaTHOro (ONTHMAaJbHOrO) CPOKa  JONMYCTHMBI He-
GosblIyie OTKJIOHEHMS IO NBYX Hefledb B KaxKIyi0 CTOPOHY,
TaK YTO JJIMTEJIbHOCTb OJIaTONPHSITHOTO IIE€PHONa COCTaBJf-
eT OKOJIO Mecsla.

B npuBonumoii HuKe Tabaulle yKazaHbl CPOKH OTJera H
TpUJIeTa BceX 3amyLIeHHBIX 10 CHX IOp KOCMHMYECKHX CTaH-
uuit k BeHepe, ANUTENBHOCTH NepeseTa M HHTEPBAJbl MeX-
Iy 3anyckaMHu (eclH B NaHHBI CPOK OblJM 3amyLleHBl ABe
CTAHIMH, HHTEPBAJ OTCYUTHIBAETCS OT CPEIHEro MOMEHTA).

o I Oaurens- U

o Jara ara HOCTb ne-| MHTepBan
Cranuua . 3amycka npujera |penera (cyToxk)

S (cyTok)
«Benepa-1» |CCCP |1961.11.12 1961.V.20 97 561
«Mapunep-2»| CIIA | 1962.VII1.27 | 1962.X11.14 109 1174=
«Benepa-2» |CCCP|1965.X1.12 |1966.11.27 108 =2.587
«Benepa-3» | CCCP|1965.X1.16 |1966 111.1 106 578
«Benepa-4» |CCCP|1967.VI.12 |1967.X.18 128 575
«Mapunep-5»| CIHA | 1967.V1.14 | 1967.X.19 127
«Benepa-5» [CCCP|1969.1.5 1969.V.16 131 586
«Benepa-6» |CCCP|1969.1.10 1969.V.17 127
«Benepa-7» [CCCP|1970.VIIIL.17 | 1970.XI1.15 120

M3 TtaGauubl BUAHO TaKXKe, 4TO MHTEPBAJbl MEXIY 3a-
nycKaMy JAeHCTBHTENIbHO OJM3KM K CHHOJHMYECKNMY NEpHO-
1y Benephl, XoTs 4 He B TOYHOCTH paBHBI eMy. Buiaronpu-
ATHBI CPOK 3amycka B Hauasne anpens 1964 r. ucrnosb3oBal
He Oblja, nostomMy ot «Mapunepa-2» go «BeHepr-2» mnpo-
VIO ZBa CHHOJHYECKHUX IepHoja.



ITepBbie HayyHBle pe3ysbTaThl, OTHOCSAILKECS K (u3ude-
CKHM CBOHMCTBaM camo#l BeHephl, mpuHec THoJeT aMepHKaH-
CKOH MeXXIuTaHeTHOM cTaHuMM «MapuHep-2» (1962 r.). Ilo
IBHXKEHHUIO CTAHUHM B IOJe TATOTeHHs BeHeprl Oblia yTOU-
HeHa Mmacca nuaserbl (0,81485 semuofi). Bblno ycranosie-
HD, YTO MAaTHUTHOe NoJe BeHepnl oueHb cnaGoe M He mpe-
Bhiaer 5 eamm ! Ha paccrosiHuu 35000 xkm, yto B 20—40
Pa3 MeHblIe HaNpsKEHHOCTH MAaTHUTHOrO NoJas 3eMJ/H Ha
ToM ke paccrossHHH, CUeTUHK KOCMHYECKHX Jiyuelh He 00-
HapyXHJ Ha 3TOM DAacCTOSIHHU DOCTA HHC/AA 3apsaXKEeHHBIX
4acTHll (TaKoi pOCT MOXHO OBIJO GBI CBA3aTh C palnHalH-
OHHBIMH TOSICAMH TIJIAHETHI).

«MapuHep-2» H3MepHJ TaKXKe TeMnepaTtypy Benepbl B
Da3IMYHBIX TOUKAX ee JHCKA, A4B [OBOJ B IOJb3y THIIOTE-
3Bl ropsiyell MOBEPXHOCTH, O YeM YKe ObLI0 CKa3aHOo BblLle.

1 mapra 1966 *. coBerckas craHuua «Benepa-3» Bmep-
BBle ANCTHT/Ia BeHephbl, JOCTABHB Ha €€ MOBEPXHOCTb BBbIM-
nensl ¢ rep6om Coserckoro Corosa.

Hosblit sTan . uccaenoBaduu Benepbl Oblnm OTKPHIT IO-
JIeTOM U NJIaBHBIM CITyCKOM B aTMmocdepe BeHepbl coBeTCKOM
ABTOMATHYECKONH  MEXIJIAaHETHOH cTaHUHH «BeHepa-4»
(18 oxtsa6pst 1967 r.). Ha nporsaxeHuu MHTEepBaja BBICOT B
26 xm npuGopbl CTAHUUY HU3MEDPSJIH LaBJieHHE, IJIOTHOCTb H
Temnepatypy atrMmocgepbl Benepnl. Belnu B3siTel npo6sl asis
onpeneseH!sl XHMHYECKOTo COCTaBa.

CyrtkaMu mosxe BGu3M BeHepbl mpoJierena aMepHKaH-
cKasg KocMuyeckas craHumus «Mapunep-5». Ilo mpoxoxme-
HHIO ee PajJHuOBOJNH CKBO3b atMocdepy Benepel Toxke yia-
JIOCh TIOJYYUTh XOJ AABJEHHS U TeMIEepaTyphl ¢ BHICOTOH,
HOo «MapuHep-5» Hayasn 1 KOHYHJ CBOH H3MepeHUst Ha 00/b-
mux BbicOTaxX, yuem «Benepa-4». Ha HekoTopom HHTepBalje
IaHHble OOEHX CTAHLHi NMEpPeKpPbIBAJHCh, UTO HMeno 00Jb-
I0e 3HayeHHe IJ1s UX B3aUMHOI'0 KOHTPOJS.

OcraHoBHMCs moApoGHee Ha .YCTPOHCTBe M METOLHKE
usyueHust atMocepbr Benepel 06eUMH CTAHIUSMH.

Cranuus «BeHepa-4» Gbuta ofopynoBana OOJbIIMM KO-
JITYECTBOM HayyHBIX MPUGOPOB, NMpefHA3HAUEHHBIX IJI HC-
CleflOBaHHsl He TOJNBKO caMoii BeHepel u npoctpaHcTBa
BOMIU3U NJIaHeTHl, HO M MEXIJaHeTHOH cpelbl, KOCMHYECKHX
Jyueit, uanyuenus 'Connua. B op6uranbHom oTceke CTaHIUH
pasMellanuch CYETUHKM KOCMHUECKHX Jyuel, 30HAbI JleHr-
MIOpa [Js MCCJELOBaHHS «COJNHEUHOTO BeTPa» — IIOTOKOB
3apsKeHHBIX yacTHI, Hcnyckaemblx ConHLeM, MAarHUTOMETP
JUIT U3YUeHHs MAarHuTHOrO noJjisi BeHephl W MeXXIJa HETHBIX
MAarHUTHBIX NoJieHl, yJIbTpa(HoNeTOBbIH IBYXKAHAJBHBIA (O-
TOMeTp, NpeJHa3HAYEHHBIH N/ perucTpauuu yabrpaduone-
ToBOro H3ayuenusi ‘Co/JHIIAa H CBeUEHHS BEDXHHX CJIOEB aT-
Mochepbl Benepsl. Cmyckaemblit amnmapar MNOYTH 11apoo6-

! TaMMa — eJMHHIa HaNpPSKEHHOCTH MarvuTHoro mouas, 10-5 3p-
cresa.
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pasHo ¢opmbl OBl CHAGXKEH XHMHUYECKHMH Td30aHajn3a-
TOpaMH AJISl H3YyYeHHsl cocTaBa HuxKHell aTMocdeprl Bene-
pBl, HECKOJBKHMH JaTuHKaMH TeMIIepaTypbl H JaBJeHHA.
pPaZMOBBICOTOMEPOM M BCIOMOTaTeJNbHOI ammapaTypoi A<
pPEerucTpalyy H nepejayld pe3ynbTaToB H3MEDeHHH.

CraHuusl mojJjierajna X Benepe c HOyHO# (HeocBeLleH-
HOI) cTOpoHBI. M3mepeHusi, BbINOJHEHHbIE C MOMOIIbIO Mar-
HUTOMETpa, MOKa3aMM, YTO MArHHTHOE MoJe IJIaHEeTH He
npeewiiraer 1/3000 3eMHOro; ero HampsXKEHHOCTb MeHbLIe
35 eamm. A mockonbky BeHepa He MMeeT 3aMeTHOro Mar-
HUTHOTO MOJIs, Y Hee He MOrJM 00pa3soBaThbCsl pPagHaLMOH-
Hble nosica, umemwoniyecss y 3emiad. Ilo-uHOMy NposBJsieTCSs
¥ B3auMoJelicTBie BeHepbl ¢ TOTOKaMH COJIHEYHOH MJIa3Mbl.
ITornk nyasmbl, Hajeras Ha BeHepy, o6pasyer Ha HEKOTO-
pPOM DPACCTOSIHHM OT IJIAHEeThl CKaYOK YMJIOTHEHHS, Tak Ha-
3BIBAEMYIO OTOIIEAIIYI TOJIOBHYIO BOJHY. 3a IJaHeToH, ¢
ee HOYHON CTODOHBI, HMeeTcs, HAa060pOT, 30HA pa3pexKeHus.
O6e KocMuueCKHe cTaHUMK NpubMMKaNich K BeHepe mo Ha-
IpaBJeHUIo, COCTaBaABIIEMY yroa moutd B 90° ¢ Hanpabae-
pueM Ha Connue. «Mapurep-5» nepecek (GPOHT TOJOBHOM
BOJIHBI KakK Obl cOOKY, MpOILeN uyepe3 3nHY paspelKeHHs H
BHOBb IOTlaJ B KOPHYCKYJSPHBIH NOTOK. « BeHepa-4» mepe-
CEeKJla TOJIOBHYIO BOJIHY HeCcKOJbKo OsHKe K ee J06OBOR
TOYKe H, MPOiias yepe3 30HY paspexkeHus, AOCTHUIIA CaMOH
niaHeThl. JIIOGOMBLITHO, 4TO KOrja CTaHUMs nNojjerena K
Benepe nHa Gau3koe paccTOsiHHe, MJaHera Hauyaja SKpaHu-
pOBaTh CTAHLUHIO OT KOCMHUYECKHUX JyYeH.

Kak nokasanu npubopbl «BeHepnl-4», HauyumHas c pac-
CTOSHUST B TPH pajguyca niaaHersl (18 Thic. kM), crana 3a-
METHN BO3PACTATh MHTEHCHBHOCTh YJbTPaQHOJETOBOTO H3-
JIyueHHs] B JIMHUH aTOMAapHOro Bojopoja «JlaiimaH-anabdas.
Ha Beicotre 100 k¢ oHa yXe BTpOe NpPEBOCXOAHJA YDPOBEHL
(oHa MEXIJAaHETHOro MPOCTPAHCTBA. JTO O3HAaya/Jo, 4TO
BeHepa oxpykeHa BOZOPORHOH 0GONOYKOH, MpHYEM MakKcH-
ManbHas KOHIEHTpallus AaToMOB BOAONPOZA  AOCTHTaeT
1000 cm—3.

VamepeHus 3/71eKTPOHHOH KOHUEHTPAUUM Ha HOUHOH CTO-
poHe Benephl mokasaJgi, yto Ha Bbicotax 6osee 300. xu oHa
He mpesnimana 1000 c¢cx—3, uto Ha 2—3 mopsaka MeHbllIe
HauOoJsblllell KOHUEHTPALUU 3JeKTPOHOB B 3e€MHOH arma-
coepe.

«MapuHep-5» TOKe OOGHADYXKWUM BOAOPOJHYIO KODOHY
BeHeprl, TPOCTHPABIIYIOCH N0 HECKNJIbKHX ThICSY KHJIOMET-
pOB, HO HUMeBIUYyl0 GoJiee HM3Kyl0 TeMIeparypy, ueM Ha
3emie; 700°IK Bmecto 1000°K u Gosee B BOmopomHo#l Ko-
pone 3emnu. [IpuunHa «moxosnofaHHsi» BHeLIHeH aTMocde-
pbl Benepnl, Haxonsmefica 6mamke x ConHuy, uem 3emas,
3aKJII0YaeTCcs B TOM, YTO B aTMoctepe BeHeprl oueHb Maso
KHCJIOpOZa, TorJolaollero yabrpaduosneropble ayuu Coli-
1a 1 n6ecrneuyBalolero HarpeB 3eMHOH aTMOChepHL.



HHTepecen MeTOX, NpPUMEHEHHbIi aMepHKaHCKUMH Yue-
ubimu. CraHuus «MapuHep-5» He moinerana K DBeHepe
oOamnxe, ueMm Ha 4000 xm, u Bce Xe CMOrJa U3VUUTh CJIOH €C
atMocdeps! 10 BLHICOTH 35 kM. DTO OBLIO CIENaHO METOJOM
«pagno3aTeMHeHHsI». PagHOBOJIHEI, MOChLIAEMble CTaHIHeH,
TIPOXOJsi- yepe3 Bce GoJsiee MIOTHbIE C/OH aTMocdepbl Bene-
PH NIPH 32XOXKAEGHHU CTAHLUHMM 3a IJIaHeTy, MHCIBITHBAIH
TipesomJeHHe u norjoulexue. [Ipy 3ToM H3MEHSIHChH MOLI-
HOCTh, yacTora M (asa NpuHuMaemoro curiaja. CpaBHH-
Basi HabmogaeMne U3MeHeHHe 4acTOTH C TeM, KOTopoe GBLIO
Obl mpu OTCYTCTBHM aTMocdephl 3a cueT addexra Hdonnepa
(craHuusi ynansynach OT 3eMJHM B 3TO BPeMs CO CKOPOCTBIO
6,2 xm/cex), MOXKHO GBLJIO H3YYUTb X0 MOKa3aTesst IIPeaoM-
JIEHUS C BBICOTOH B AuamasoHe BbicoT 70—35 xm. Kpome To-
ro, IO BPEMEHH 3aTYXaHHs CHIHAJa NPH 3aX0de CTaHLUHU
3a MJIAHETY U N0 BPEMEHH ero BOCCTAHOBJEHHS NpPH BbIXO-
Ie, B COYETAHHUH C HU3MepPEeHHSIMH CIBHra 4acTOThl YZAaJ0Ch
HallTM TaK Has3blBAEMYIO LIKaJy BbICOT aTMncdepbl Bene-
pbl — OuYeHb BaXKHYIO XapakKTepHCTHKY, Ha CMbICIe KOTO-
poit HaM cJelyeT OCTAHOBUThCS MoApoOHee.

WspectHo, yro naotHocts P u maBiende P 3eMHOH ar-
mMocepnl yOBIBAIOT € BHICOTOH MO Tak Ha3biBaeMoil 6apo-
MeTpHYeCKOH ¢opMyJe:

P= Poe ~HH; P=Pog=hi,

3necy Py u p, — 3HAUEHHS NABJEHUS H IJOTHOCTH HAa HHUXK-
#eM (HyJaeBOM) YpOBHe (B YaCTHOCTH, Ha ‘ypOBHe MOpPs),
h — BblCOTa HajJ 3THM YypoBHeM, e=2,718... — ocHoBaHHe
HaTypaJbHBIX Jorapugmos, I — HeKOTOpHI mapamerp,
XapaKTepH3YIOIMH CKOpPOCTb YObIBAHHS NABJIEHHS M IVIOT-
HOocTH ¢ Bbicotod. OueBuaHO, uTo ecau A=H, to p u P
yMeHblIaTc B e pa3. Taxkoll HHTepBaJ HasbiBaeTCs LIKa-
Joi1 BeicoT. OH HMeeT ellle H APYTOH CMBICJI: €CJIH B35ITb HH-
TerpaJ o BHICOTE OT BhIpaXKeHUS IJs MJIOTHOCTH, T. €. MOJ-
cuMTath Maccy crtonba armocdepbl Hajy eRMHHYHOH IIO-
WafKoif, TO HETPYILHO coo6pa3uTh, YTO 3Ta Macca OyleT
paBHa pold, T. e. Macce cTonba OJHOPORHON aTMoc(dephl Bhi-
coroii H c nnotHocTeIo po. [10aTOMy Benuuuny H Ha3bIBAIOT
elle BBHICOTON OLHOPOXHOH aTmMocdepn. Max
3eman y nosepxHoctd H =8 kn.

OT KaKuX BeNMYHH 3aBUCHT INKasnd BbicoT? Teopus mo-
Ka3bIBAeT, YTO OHA 3aBHCHUT OT YCKOPEHHS CHJBI TAKECTH g
(Ha nDaHHOM pAacCTOSIHMM OT IeHTpa IJIaHeThl), CpPeIHero
MOJIeKyJsipHOro Beca aTMocdepbl p u TemnepaTypnl I.

T
A umMeHHO, H—ﬁ—g—- , TIe R — yHuBepca/bHas rasopas I1o-

CTOsIHHASA.

Eme B 1959 r. us Habuionenuit nokpoitus Berepoir sp-
Kol 3Besnbl Peryn amepukanckum yuenbim . MeHzeny 1
JK. Bokynepy u, He3aBHCHMO OT HHX, COBETCKOMY aCTPOHO-
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my . 51. MapTBlHOBY Yy[aJ0Ch ONpEeAENHTH IOKaJy BBICOT
atmocdepbl BeHepnl Ha ypoBHe, rie Gieck Peryna ocna6-
JsIcs POBHO BABOe, — Ha BbIcOTe 115 xm Hajx noBepXHO-
crbio. Tam mikana BeicoT moayuuaace 6,0 — 6,8, km. 3Has
yCKOpeHHe CHJbl TSKECTH g M IPUHAB HEKOTOpoe 3Hadye-
HHMe W, MOXHO Obl1o onnpelenuTb Ttemneparypy 7T. Has
«ypOBHS 3aTMeHHs» Perysna oHa noJyuyHiaace B INpejenax
270—305° K (ecnu cuutath atmochepy BeHepbl cocroslieit
Ha 90% u3 'CO,, Ha 9% — u3 asora u Ha 1% — wu3 ap-
roHa). Jlpyrue nmpeanosioXeHuss o coctaBe atMmocdepsl MpH-
BOJAH/IM K HHBIM 3HaueHWUsM TeMmnepatypbl. Iloaywanach He-
KOTOpast HEONpeeNeHHOCTb.

B skcmepumente ¢ «MapuHepoM-5» 3Ty HeompeleneH-
HOCTb YHaJOCh pa3pelluTb, TaK KaK cOCTAB, a 3HAYHT I
cpenHuit MoJIeKyJsIpHBIH Bec atmocdepsl Benepnbl Gblan H3-
BECTHHI 110 HaHHbBIM «BeHepnl-4». IlIkana BbICOT Ha yPOBHSAX
70—90 xm oT mNBepPXHOCTH OKaszaJsach pasHoit 5,4 xm. Ecan
npuHATh, uTo atmocthepa Beneps Ha 90% cocrout uz €Oz
u Ha 10% us asora, TO, MOCKOJIBKY MoJsieKynsapHeiil Bec CO;
paBeH 44, a azora — 28, 370 NIPHBOAUJIO K CPeAHEMY MOJIe-
KyJnsipHOMY Becy atmocdepbl Beneprr 42,4 u TemmepaTtype
Ha ypoBHe 70 xu 241° K. Ecin xe npuHHATh NPOLEHTHOE CO-
nepxanne CO. paBubiM 75%, TeMmepaTypa moJydanach
228° K. O6Ga 3HayeHus TeMIepaTypel Ha ypoBHe 70 xm Obl-
au GAHBKH K TeMIeparype OGJayHOTo Ciosi, H3MepeHHOR
paLHOMeTPOM.

[TpuHsiB TOT JKe CPeIHHA MOJEKYJSPHbIH Bec MJs Beeit
atMocdepsl BeHepbl, amepHKaHCKHe ydyeHble N0 U3MEHEHHI>:
IIPEJIOMISIEMOCTH DAJHOBOJIH ONpeNeJHIN HU3MeHeHHe MJ0T-
HocTH aTmocdepbl BeHephl ¢ BBICOTOH, 3aTeM IO IJIOTHO-
CTH W YCKODPEHMIO CHJIBl TSXKECTH BBIUHCAWJH XON JaBie-
HHsl, ¥, HAKOHEI, Ha CPAaBHEHHs] AABJIEHHS U IJIOTHOCTH IO-
JYYHTH KpHBYIO Temneparypbl. HecmoTps Ha To uTO 3TH
BeJIMYMHBL OBIIM MONYYeHbl KOCBEHHBIM NMYTeM, OHHM JaJH XO-
polliee coOryiacHe ¢ NpSIMbIMH H3MepeHHsAMH «BeHephl-4».

[To usMepeHusam YacToThl panuoBoiH «MapuHepa-5»,
NPOXOJMBUIMX CKBO3b artMmocthepy BeHepn, amepHkaHckue
yueHble NOJYYHIM MaKCHMaJbHble 3HAYEHHS 3JIEKTPOHHO#
IJIOTHOCTH B HMOHocdepe miaHersl 5:105 cm—% Ha JHeBHOR
cTopoHe (Ha BbicoTe OkKoJ0 140 xKm Hajx NOBEPXHOCTbIO) H
10* ¢cm—3 Ha HouHOM, T. e. npumepHO B 10 pas Gombuie Bepx-
Hero mpejedna, nmojyuyeHHoro «BeHepo#-4». OnHako 3TH maH-
Hble He NPOTHBONDEYAT IAPYT APYTY, TaK KaK NHK 3JeKTPOH-
HOH KOHIEHTpaluu, HafifeHHBH «MapuHepOM», OTHOCHTCS®
K Bblcore '150 xm, a usmepenus «BeHephl-4» 3aKOHUYHIUCH HA
Boicote 300 xm.

«BeHepa-4» nana oyeHb MHOTO LIeHHBIX HaYUHBIX Pe3y/ib-
TATOB, YaCTb H3 KOTOPHIX yXKe Oblja omucaHa, a 0 ZPYTHX
HaM elle He pa3 NPHAETCA paccKasbiBaTh AaJfbuie. U Bce
JKe MpH U3YYeHUH MaTepHaJIOB HOJieTa CTaHLIMU U IPH CpaB-



HEHHH ee C PaaMO0acTPOHOMHYECKHMH MAHHBIMM BBISBHIACL
OllHa HeoNpelNe/NeHHOCTb, OTHOCHBLIASICA K IPHUBSA3Ke U3Me-
peHuii mo Boicote. [InkasaHue BbicoTOMEepa B Hauaje pabo-
Thl CTAHIMY, paBHsABLIeecs 28 KM, XOpOWIo COBIAazano C
IJIMHOM yyacTKa u3MepeHHH. TO MO3BOJUIO CAenaTh mpel-
MoJIOXKeHHe, YTO H3MepeHHe napaMeTpoB atMocdepbl Bene-
pbl MPOH3BOLMJIOCH IO CAMOH NMOBEPXHOCTH IJIAHETH, M IO-
JyueHHble B HHXKHell TOUKe 3HAuYeHHs TeMIepaTyphl
(544° K) u nasnenust (20+3 atmoctep) oTHNCATCS K ypOB-
HIO V ITOBEPXHOCTH.

Ho HnasoxxXeHHe KPHMBBIX [aBJIEHHsS M TeMIepaTypbl IO
naHHbIM «BeHepbl-4» u «Mapunepa-5» noxasaso, yto Ha Ie-
PEeKpBLIBAIOIIUXCH MHTEpPBaJaX TeMIEPAaTyp H HaBJEHHH OHH
NOYTH COBMAJAIOT, €CcNH CYHTATh, UTO «BeHepa-4» mpekpa-
TH1a uaMepeHus Ha 25—30 xm BbILIe YPOBHS MOBEPXHOCTH,
OTIpeJIeJIIeEMOr0 PagHOJOKALUMOHHBIMH METOLAMH.

Tpaekropus nosera «Mapunepa-5» ¢uxcupopanacp OT-
HNCUTEJNBHO LieHTpa BeHepnl mo ZaHHHIM TPaeKTOPHBIX H3-
MepeHHuil. BricoTa mosera omnpejensijiacb NyTeM BbIYMTAHHUS
M3 DaCCTOSHMA CTAHLUHM OT IEHTpa IJIaHeTHl pajguyca Be-
Hephl, ONpefeNeHHOr0 pagHoJOKalHOHHBIM MeToZoM. Bhico-
Ta «BeHepbl-4» Hal MOBEPXHOCTHIO NJAHETH ONpelensiach
panuoBbicoToMepoM. Ho TnoKasaHwio palguoOBBICOTOMEDA
craHnuu «Benepa-4» MOIJIH COOTBETCTBOBAThH JiBa 3HAUEHHS
BBICOTHI, pasiuyaoiyecs npuMmepso Ha 30 «m. Takas Henl-
HO3HAYHOCTh CBOHCTBEHHa BBICOTOMEpPaM C NEPHOJHUECKOH
monyasiuueli wacrorbl. [losiBHIHCH NpeANOJIONKEHHS, UTO
CIycKaeMblil anmapar craHuuu «Benepa-4» mor mpekpaTHTh
M3MepeHus Hajl NoBepXHOCThI0 BeHephl BCiedcTBUE TOTO, UTO
BHelllHee JaBjeHHe aTMoc(ephl, JOCTHTHYB NpenesbHON IJIs
IPOYHOCTH amlnapaTa BeJWYHHB], MOIVIO BIABUTh BEpXHIOH
KpDHIIIKY NPUGOPHOTO OTHAEJNEHUS, HApYyLIMB LEJOCTHOCTh
npu6OpPOB pajHOKOMIIJIEKCa, B CBSI3W C YeM Ha OCTaBLUEMCA
yyacTKe clycka cTaHuuH «BeHepa-4» uamepeHusi He mpo-
BOJHJIHCK.

Yro6el naTh OTBET Ha BO3HHKIUHE BONPOCH, MOATBEP-
IUTb W YTOUHHUTb HayuHble pe3ysabTaThl, moJyuyeHHble «Be-
Hepoit-4», HYXKHO ObUIO NPOAO/KUTH HCCAELOBAHHUS HeMNOo-
KOPHOH IJIaHeThl C MOMOLIbI0 aBTOMATHUYECKHX MEXIJIaHer-
HBIX craHuuil. 'C atoit mennio 5 u 10 siuBaps 1969 r. s Co-
perckoMm '‘Colo3e K mjaHeTe 3arafok GBLIM 3aMyleHb! ABe
HOBble aBTOMAaTHUECKHe MeXIUIaHeTHble CTaHUuH: «DBeHe-
pa-5» u «BeHnepa-6» (puc. 9). 16 u 17 mas 1969 r. oHu
IOCTUIIH TaHeThl Benepol u, nogo6Hn «BeHepe-4», cosep-
UMM TJIaBHLIE cnyck B ee atmocdepe. [Ipubopel o06eux
CcTaHUHMH paboTanu HOpMAaJbHO M 3allaHHAas NporpamMma HC-
cJelOBaHUH Obljia BHIMOJHEHA.

‘Cranuuu «BeHepa-5» u «Benepa-6» mo csoemy ycTpoii-
CTBY HaloMHHanu «BeHepy-4», XOTS1 HEKOTOpble CHCTEMB H
npuGopHl ObLIM yCOBEPUIEHCTBOBAHBL, a CHycKaeMblil ammna-
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part GblI paccudTaH Ha GoJee BBICOKHE NEPErpysKH, TeMIle-
paTtypbl u AaBjeHus. Bbli mocraBieH HOBBIH PaJAHOBBICOTO-
Mep, yAyyllleHbl ra30aHa H3aTOPHL.

O6e cranuuu nomjeranu xk Benepe, Kak u «Benepa-4»,
CN CTOPOHBl HOYHOrO INOJYIIApHsS IJIaHEeThl, HO MepecekaH
¢$pOHT roJIOBHOH BOJIHBI 00TeKaHUsi BeHepbl COMHRUHBIM BET-
pom B 30 Thic. K¢ OT LleHTpa IJIaHeTHl, a He B 20 THIC. KM,

Puc. 9. Coserckas aB8TOMATUMECKAS MENNAQHETHAS CTAHYUR
«Benepa-5»

kak «Benepa-4». Haxonusmuecs Ha obenx craHuuax ¢oro-
3/MEKTPHYECKHe (OTOMETpPbI, H3MepsBLIHe H3Jy4yeHHE aTo-
MapHOro BOJOPOZA B JydYaX YJAbTPapHUOJETOBOH JHHUH
«Jlaliman-anbda», yKe HauyHHAsl C paccTOSIHUST 25 ThIC. KA
OT LEHTPa MNJaHeThl 0OHADYXKH/JAM NepBble NPH3HAKH BOMO-
pOIHON KOpOHBI, a Ha paccrossHHu 10 ThiC. K¢ ee MJIOTHOCTb
okasanace paBHO#H 100 aromos/cm®. DTu pesyabTaThl NOA-
TBEpPXKJAAJH H JONONHAJIH HCCIeNOBaHHS BOJAOPOLHOH KOpPO-
HbI, IpOBeJleHHble «BeHnepoii-4».

Cranuuu «Benepa-5» u «BeHepa-6» Bouwau B armocde-
py Benepsl co ckopoctbio 11,2 km/cex mox yriom oxoso 65°
K MECTHOMY T'OpH30HTY. 3a KOPOTKOe BpPeMsi 3a CUeT a’po-
JMHAMHYECKOTO TODMOXKEHHSI CKODOCTb CHHXKEHHS CIIyCKae-
MBIX anmapaToB Oblia yMmeHblieHa nmpumepHo mo 200 m/cex.



Torza packpbliHCch napallioThl (TOPMO3HON W OCHOBHOH) H
HayaJuchb HayuHble H3MEPEHHs1 B aTrMocdepe naaHeThl, Ipo-
no/kasiuuecsi cpbime 50 mun. CTaHIUH ONYCTHJHCH B
2700 xm OT yTpeHHero TepMHHaTOpa BeHephl M MPUMEPHO B
300 xm mpyr oT mpyra.

3a6op npo6 atMochepsl BeHeprl Gbln mpou3BeleH CTaH-
uueil «Benepa-5» Ha ypoBHAX c gaBaeHuem 0,5 u 5 ar, a
«Benepoii-6» — Ha ypoBHsX, c naBneHuem | u 10 ar. Hosnie
NaHHBle 0 XUMHYecKOoM cocTtaBe atmoctheprl BeHnepnl, noay-
YeHHbIe KOAJEKTHBOM COBETCKHX YUYeHBIX MOJ PYKOBOJACTBOM
akagevMuka A. Il. BunorpazoBa, MojiTBepKAAOT U YTOYHA-
10T u3MepeHusi «BeHeprl-4». BoT KaK BBIMIAAUT YyTOYHEHHBIH
XHMHYECKH{I cocTaB aTMocdepbl BeHeprl mo maHHBIM COBET-
CKHX aBTOMaTHYECKHX MEXIIJIAHETHBIX CTaHLMH:

las ConepxaHue
C'02 97i‘4 0/0
N, <2%

O, <0,1%
HyO 0,05%

‘ConepxaHHe BOASHOTO Napa 3Jech NMPUBENEHO CpefHee
0 BCEMY H3MepeHHNMY yuacTky atMmoctepbl Benepr. Bwme-
CTe ¢ TeM NATYHMK, YCTAHOBJEHHbI HA cTaHUHU «BeHepa-5%,
NPOM3BOAMJ OINpeleseHHe CONepXKAaHHs Bjaard Ha pasHo#
ray6use. TlomyuyeHHble maHHble MOKA3BIBAIOT, YTO OCHOBHAS
YyacTb BJIarH COCPeROTOYeHa B 06MAYHOM ¥ NOL06/TAYHOM
CJIOSIX, @ N0 Mepe NPHOJMKEHHS K MOBEPXHOCTH COJAepIKa-
HU€e ee YMeHbIlIaeTcsl.

O6paTtuMcs Temepb K pe3yibTaTaM H3MepeHHi KaBie-
HHS U TeMmIepartyphl. Ha Tex yyacTkax, rae mIpOBOIHUIUCH
H3MepeHus, TeMmepaTypa MeHssaacb npuMmepHo ot 298°K
no 593° K, maBsenue — ot 0,5 1o 27 ar. JInanasos BHICOT,
OXBayeHHBLIH H3MepeHUSIMH, cocTaBua 34—37 xm. Msamepe-
HUSl OBLTM 3aBeplleHBbl Ha BBHICOTe OKoso 20 km Haj cpel-
HEM YpoBHeM moBepXHocTu Beneprl. ‘OnHAKO TMOJIOXKEHHS
MECTHbIX YPOBHeH NMOBEPXHOCTH B palioHax cmycka OTJIHua-
IoTcs gaa ofeux craHuuit B cpefHem Ha 13 xu. Tak kak
JNaBJjieHue B 27 aT, 3aperucTpUPOBaHHOe HA 06eHX eTaHIUAX
K KOHLY H3MepeHuil, COOTBETCTBYeT OZHOMY ¥ TOMY Xe
YPOBHIO aTMOC(hepH], a CIyCK NPNUCXOIUJ Hal pasJUYyHbIMH
y4aCTKaMH IOBEpPXHOCTH NJAHETHl, MOXKHO IIPeANQaararsh,
YTO pasjMyiie B INOKa3aHUAX paIHOBLICOTOMEpPOB OGeHx
CTaHLU} OODbSCHSIETCS HEPOBHOCTAMH pesnbeda IOBEPXHO-
cru Beneprl. B camom pmese, Ha 3emie Mbl HabGaogaem pas-
HOCTH YDOBHEH NOBepXHOCTH, mnoxoasuve mo 20 ku ([uma-
jgan — Mapuanckag snafusa B Tuxom okeane), Ha Benepe
HeT XKHAKOH BOJbl, He MOXeT 6bITb NKeaHOB, HO HePOBHOCTHU
penbetha MoryT OHITh TaKMX e MacmitaGoB, Kak H Ha
3emJe.

Kak ke npoucxofuT H3MeHeHHe LaBJEHHS IJAOTHOCTH H
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TeMnepaTtypbl atmocepsl Benepnl ¢ Bhicotoii? Huaue ro-
BOp#, KakK BBIMNISAJHT MO Ae b atMochepsr Benepni?

CocraBiennem Moneneit atmochepbl Benephl 3aHuMa-
JINCh MHOTHE YUYeHble ele 3aj0Jro A0 noJera «BeHepni-4»,
BIepBble OCYIIEeCTBUBIIEH NpSMble H3MepeHUs AABJeHHUs I
TeMnepatyphbl. BbJIO MOCTPOEHO HECKONBKO AECATKOB MOIe-
Jeft. 32 OCHOBY NpH HX INCTPOeHUM Opanu M3MEepeHHs TeM-
nepaTypbl MOBePXHOCTH, MOJYy4YeHHble PaAH0acTPOHOMHUYEC-
KMM METOJIOM Ha CAHTHMETPOBBIX BOJHAX, M H3MepeHus
TeMIepaTypbl 06/1a4YHOTO CJOS, NOJyUYeHHble paJHOMeTpHye-
ckuM MmeronoM. Ho 4To6bl ompemenuTh cKOPOCTb YObIBAHHSA
TeMIepaTyphl ¢ BHICOTOH, HaJO OBIIO ellle 3HATb BHICOTY 00-
naynore cnos. OnpedénuTb ee yAAJOChb TOJBKO Iocje H3-
MepeHHsl pajguyca TBepAOro mapa BeHepel ¢ IOMOLUIBIO
paivosokauuu. M Bce Xe Bbicora 006JayHOrO 105 OMpene-
Jsjach TAKUM IyTeM ¢ OowHGKoi He meHee +-10 xm. Hau-
dosee BeposiTHOe ee 3HaueHue — 50—65 xkm. Ha sTom HH-
TepBaJjie BBICOT TeMmlepatypa MeHsanach ot 600—700° K no
235° K, Tak YTO BePTHKAJbHbI IpafiHeHT (CKOPOCTb H3Me-
HeHHs1) TeMIepaTypbl COCTABJS NpUMepHO 7,3 epad/km.

ITo Gosee TouHbIM NaHHbIM cTaHuull «Benepa-5» u «Be-
Hepa-6» BePTHKAJMbHBIN IrpagHeHT TeMmmepartyphl B aTMocde-
pe Benepnl cocrasasier 8—8,6 epad/km, uHaue rosops, C
[HOABEMOM Ha OJHH KHJIOMETp TeMmepaTypa TaM Iajaer Ha
8 rpanycos (puc. 10).

™ . _
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Puc. 10. X000 Ttemneparypo. 1 dasaenus 8 aTtmocdepe Benepor no
OanHbLIL COBETCKUX AMC «Benepa-5» u <«Benepa-6»

[panuenT TemmepaTypbl MOXKHO DPAaCCUHTaTh U TEOPETI-
yecKkH, NPeANOJOXKHB, UTO B aTMocdepe Benepnl rocmoxcr-
ByeT anvabaTuyeckoe paBHOBECHE, T. €. OTCYTCTBYIOT HCTOY-
HHUKH U CTOKH Temnsa. Torna anunaGaTHueCKUH TpagveHT TeM-

nepaTtyphl BHIpa)KaeTcs NpocToit dopmynoi: I, — _’_45._’ rie

A=2,388-10-8 kaa/ape ecTb TENJOBOH 3KBHBAJEHT p£6om;
C , — TemJoeMKOCTb rasa NpH IOCTOAHHOM HaB/IeHHH, g—
YCKOpPEHHE CHJIBI TAXKECTH.

IMoncTaBuB uMc/eHHble 3HAYEHHMS BEJIMUMH, HaldeM AJAS



armocdepsl Benepnl I'=8,9 epad/km. Takum obpason, Ha-
Oai01aeMblil TEeMIEPATYPHBIH MpafueHT MaJo OTJAHYAETCS OT
atuabaryueckoro. lHTepecHo, yTo B aTMocdepe 3emau
(ToyHee, B ee Tpomocdepe) rpajHeHT paBeH B CpelHeM
5,8 epad/rm, xoTsi anuabatuueckuit rpaaueHr I, =9,8
epad/km, WHaye TOBOPS, peajibHBIH TpajMeHdT COCTABJSET
60% anmnataTtuueckoro. Taxoe pasnnyne OOBICHISTCS BJAXK-
HOCTbIO aTMOC(ephl, TOCKOAbKY BOASHOM map nbmanaer cro-
COGHOCTBIO TOTVIOWATh H BBIAENSTH IHEPTHIO KaK B BHIE
M3Jy4YeHHsl, TaK M NpPH Opolleccax KOHIEHCALHH M HCmape-
HUS.

KaxoBbl iXe ycJOBUS y CaMOH INOBepXHCTH DBeHepbr?
Coserckue yuenble B. C. ABmyesckuii, M. §I. Mapos n
M. K. PoxIecTBeHCKHII DACCUHTAJH, UTO ECJd TeMIeparTy-
pa A0 NOBEePXHOCTH MEHsieTCs MO aliuabaTHYecKoMy 3aKOHY,
TO Ha CpeJHEeM YPOBHe IOBEPXHONCTH, ONpeNejeHHOM Kak
cpefHee apH@MeTHUeckoe 43 INOKa3aHHUHl pajHOBBICOTOMe-
poB oGenx craHuuil, TeMnepatypa u gaBaeHue Gyayt 770° K
# 100 ar c BO3MOXKHBIMH OTKJOHeHUAMH —+60°K mo Tem-
nepartype u +40 ar no naBnennto. Ho ectb ocHoBaHus IO-
JlaraTh, YTO H3-3a HHTEHCHBHOTO HOTVIOLISHHS H3JyUEHMs B
HUXKHHX cJ0sX aTMocdepsl BeHepsl ras3om u mbUIbIO rpanu-
€HT TeMnepaTtyphl GyHeT NMOCTENeHHO CTPEMHThCS K HYJIO ¥
mosepxHocTd. Torza remnepartypa y MOBEPXHOCTH ILJIaHeTH
cocraBuT 685+10°K; a masaenune 110450 ar.

Takue yyloBHIIHble TeMIepaTypbl I JIaBieHUs CTaBAT
U3BECTHble TPYIHOCTH Ha NYTH K HeNOCPeICTBEHHOMY H3y-
YeHHIO CaMOro HHIKHero cioss artmocdepsl Benepbl. Bens
naBnenue B 100 ar taxoe e, KaK H B OKeaHe Ha IVIyOuH2
B 1000 M. TosmeKo crneunanbHble cHapsibl — GaTHCKA(Bl —
CrocO6GHB! BBIePXKUBATh TaKHe HaBieHus. Iloka He NpHXL-
IHTCS M JyMaTbh O Bbicagke KOCMOHABTOB Ha MOBEPXHUCTh
Benepsl: monn, naxe B ckapanapax, 6yAyT NpocTo pasgas-
JIeHbl 3THM YYHOBHIUHBIM AaBiaeHueM. K Tomy ke Temmepa-
Typa y NIOBepXHOCTH Benepbl mpeBbiiiaer TOUKY NJIaBJEHHS
0JI0BA U CBHHLA.

Bor noueMy ocoGoe 3HaueHme s JTaJbHEHIINX uCCIe-
noBaHHii BeHepbl NpHOBPETAIOT IKCTIEPHMEHTEL C IOHOCTBIO
aBTOMATH3MPOBAHHBIMH CTAHUUAMH, CIOCOOHBIMU HeJaTh He
TONBKO (U3HUECKHe H3MEPeHHs Ha IPYTUX NJaHerax, Ho H
6paTb NPOGH! MOYBB! H TOCTABJATH HX HA 3eMJI.

I5 nexabps 1970 r. HoBasi coBeTckasi aBTOMaTH4ecKad
cranuus «Benepa-7», sanyuiennas 17 asrycra 1970 r., 6na-
ronosiyuHo 3aBepiuusia 120-cyTouHblil mepesier 11 BomlJaa B
atMoctepy mnsaHerhl. B TeyeHue 35 MHHYT cnycTs HpOHC-
XOJIHJ/I IpHeM CUCHAJIOB OT NpHGOPOB CTAHIHH.

PeaynbraThl uamepenuit cranuuu «Benepa-7», oGpaboT-
Ka KOTOpHIX ellle He 3aKOHYeHa, B OCHOBHOM IOJATBep:Kia-
JOT U YTOUHSIOT NaHHble U3MEPEHHH HAIUKX TPeX NpPelbiry-
LIHX CTaHIHH,
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Beicokass maotHocTh atMocdepsl BeHepel mnpusBogur K
CUJIbHOMY MNPEIOMJIEHHIO B HeHl KaK pajHOBOJH, TaK M CBe-
ToBbiX BosiH. Huxke 35 xkm Han moBepxHOCThio Ha BeHepe
CYLIECTBYIOT YC/IOBHS «CBepXpedpaKiuu» — KDPHBH3HA Jy-
yell cBeTa TaM OKasbiBaeTcst GOJbLIe KDUBHU3HBI caMoi mJia-
HeTbl. [OpH3OHT B O0OGBIYHOM CMBIC/IE TaMm He CYILECTBYET, H
Habmonateno OyoeT KasaTbCs, UTO OH HAXOAHTCS Ha [HE
TMTaHTCKOfl yalld, Ha KOTOPYIO NPOEKTHPYIOTCH B CHUJBHO
HCKa)XeHHOM BHJe JaxKe BecbMa yJaseHHble npeamersl, On-
HaKO CHJIbHOe IIOTJIOLIeHHe CBeTa B ropsyedl arMmocpepe He
NI03BOJIUT TaM BUJETb Ha GOJblIHEe PacCTOSHHUS.

Doabuiafi nHTEpec HPeACTaBJSIOT conOpaKeHUd akKale-
muka A. I1. BunorpanoBa 0 myTsix 3BOJIOLMH BeHEPUAHCKON
atmoctepbl. Haxonsice Oamxe x ConHUy W uMes KpaitHe
MeJJIeHHOe BpaluleHHe, BeHepa pomkHa Oblia HarpeBaThCs
ceoime +50° C. IIpu Takoit TemMmepaType MpPOHCXOIUJIO HH-
TEHCHBHOE HCNapeHue, a napbl BoAbl, cO3JaBasi IapHUKOBBIi
acdexr, eme Ooablle NOXHHMAJNH TeMmepaTtypy. Ilpu BoO3-
pacTaHuM TeMmIlepaTypbl KapOOHATHL KaJbIUSl H MarHus B
Kope NJIaHeThl, pearupys ¢ CUIMKaTaMH, BBILENSJIH B aFMO-
cdepy YraeKucaoTy, uTo ellle GoJjee YCUINBAIO MAaPHHKOBBIR
spdekr. [Ipousomio «camopasorpeBaHue», CONMPOBOXKAAB-
Ileecsl BhILEJNEHHEM IO0YTH BCell YrJIeKWCHOTHl M3 KOpPHI MJa-
HeTel B ee aTtMocdepy. Mexay Tem B HoHOChepe MN/IaHEThL
6narofnapss ¢GOTOXHMHUYECKHUM DeaKUHsM NPOUCXOAUJIO He-
npepblBHOE Pa3joxKeHHe BOAbI, KOTOPOe MPHUBOAMUIO K OKHC-
JIEHUIO JKesle3a, MapraHua, cepbl ¥ APYTHX Bel[ecTB KOphl
nnaHeTsl. BeimensBuuiics cBobGonHBIH Bozopom o6pasoBan
BOJQPOJHYIO KOPOHY, KOTOpasi CpaBHHMa HMJIM [JaXe HpeBOC-
XoxuT 3eMHyio. Ho BoOpox OCTENEHHO YCKOJb3aer, JHC-
cHMHpyeT. DTO NPUBOMUT K YCHIXaHHIO NOBepXHocTH Bene-
pBl, KOTOPYIO MOKHO NPEACTaBUTh cede KaK KapKyw KaMe-
HUCTYIO NMYCTBIHIO, OKPAlEHHYIO OKHCJIaMu JKejesa B Kpac-
HOBATHIY IBeT. MolIHble BeTphl CIVIa)XUBAIOT HEPOBHOCTH
penbeda, B3ABIMAIOT TYYH NBLTH, BHI3BIBAIOT [JEHYNAUHIO MO+
pox.

Bor Kak pucyercs Ham Tenmepb NPHPOXA 3TOH Bce elI&
3arafloyHoH MJIaHeTHl.
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COIOEP)XAHUE

BEHEPA — HJIAHETA 3ATANOK

(BMECTO BBEIEH

OBLIME CBE}ZLEHPIH EHE

WUCCJIEOOBAHUSA BEHEPbI KJ'[ACCT’I‘—IECKHM}’I
METOOAMH ACTPOHOMHHU

NPUMEHEHHUE METOOOB PAILWMOACTPOHO-
MHHU W PAOWOJIOKALIMH
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«¢M3M Ka»

BO3MO)KHO, BAC BAMHTEPECVET U

STA HAIUA HOBAMJ CEPHS, BBIIIYCK KO-

TOPOV HM3OATEJIbCTBO HAYAJIO C 3TOIO

TOJA. l'IO}ZlHl/ICATbCH HA HEE MO)XHO CO BTO-
POFO KBAPT

10 KOHLA l"O,ElA B CEPHM «® M 3 UK A», B YACT-
HOCTH, BbIl’iD,YT CJIEAYIOLIME PABOThHI

Ab6pukocor A- A. Teopus moaymeTasios.

baxenos A. U. ®usuku-raypearsl.

Kanuua II. JI. Bepawoumuecs  yueHble
XX Beka.

Kukoun HU. K. 3agaun nds HayuHAOLUX
¢u3sukos.

Kysuneunos B. U. Cuntes anep.

Poiguuk B. U.u Hectep B. I1. Ipamsie
METO/bl PeoGpa3oBaHUs SHEPTHUH.

INNounrtexopBo B. M. 3upuko depmnu.

Cvuphnos B. M. u Eaneuxuii A. B. Jlaze-
pHI B HAyKe U TeXHHKe.

dusuku o pusike. CG0pHUK.

dpuect Po3sepdopa. CoGopHUK.

TNoanucka Ha cepuio «PuU3HKa» APHHUMAET-
cA BCeMH OTJejeHUsIMH cBA3U. CTOMMOCTH mOJ-
NHCKH cO BTOporo, kBaprana — 81 kon. MHZekc
cepun — 70102 (Ipuaoxenue k karajaory «Co-
03MeYarn»).

BBIITUCBIBAWITE U YUTAHTE BPOIUIOPHI CE-
PUU «PU3UKA»!
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