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Ota nefonblIas KHMra namucana KpymisiM ¢panuys-
ckuM actpodusnkom, npodeccopom Cop6onnn Kauom-
Kaonom TlekepoM. B yBiekaTenbHOM, focTymiofi mHPOKHM
KpyraM unTaTejefi ¢opMe aBTOP pacCKaskBaeT O TOH pe-
BOJIIOIIMH, KOTOPYIO BHI3BaJO NMOSBJEHNEe KOCMHUECKHX anma-
paToB M paKeT, NPeBPAaTHBIIHX HaGmolaTeqbllyl0 HayKy
acTPOHOMHIO B KCTEPHMeEHTa/bHYI0, ABTOp Hayuinaer ¢ pac-
cka3a 00 MCKYCCTBEHHHIX HeGeCHBIX TeJNaxX, NO3BONUBLIMX
NIPOBOJHTb ACTPOHOMHYECKHE SKCIIEPHMEHTH B Maclutaax
CO/IHEYHON CHCTeMbl, 3HAKOMHT YHTaTeNsi C MHOTO00GpasHbl-
MH CBASAMH «3eMIOf» H «KOCMHUeCKOfi»y aCTPOHOMHHM, ONH-
ChIBaeT NpsMble HCCJAEROBAHHA TeaA COJMHEUHOH CHCTEMBl H
SaKaHYHBaeT NMOMCKaMu GHOPM Ble3eMHOM JKH3IH.

Kuura paccuntana Ha MHPOKHe KDYrH uHTaTedel,
npekJe BCEro Ha IIKONbHHKOB CTapUIHX KJAAcCOB, YYaCTHH-
KOB (PH3HYECKHX M acTPOHOMHYECKHX KPYIKKOB,

Pedaxyus xocmudeckux uccaedosanuil,
QCTPOHOMUL U 2e0(usuUKy
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OT PEJIAKTOPA TEPEBOJA

EcTb KHHIM, HAa3BaHHE KOTOPHIX Aydile TOBOPUT O Bpe-
MeHH, B KOTOPOM 3Ta KHHra yBHIe/a CBeT, YeM [aTa ee Ha3-
nanus. CaMo Ha3BaHWe KHMTH BHAHOro ¢paHIy3CKOro acT-
pobusuka Kana-Kmona TIlekepa — «DkcnepuMeHTanbHas
aCTPOHOMHSA» — CBHAETEJALCTBYET O TOM, UTO KHHMra HafH-
caHa B 3py OCBOEHHS KOCMOca, OTKPHITYI0 4 oKTabps 1957 r.
3aNyCKOM MNepPBOr0 B HCTOPUH uYeJOoBeYeCTBA COBETCKOrO
HCKYCCTBEHHOrO CIyTHHKA 3eMJIH.

CaM ¢akT BHIBOZA Ha OPGHTY HeGeCHOro Tesa mpeaMe-
Ta, CO3/aHHOrO PYKaMH 4eJOBe4yecTBa, He MOXET He OKa-
3aTh MOLIHOTO BJAHSIHHS HE TOJNBKO HA HayKy H HAaYYyHYIO 06-
IIeCTBEHHOCTh, HO H Ha BCE YEJNOBEYeCTBO, Ha B3IVIAAH Ue-
JIOBCKa Ha MHp, KOCMOC, BCE/IEHHYIO.

ITocne BuiBOAa H3MepUTENbHHIX NpHUGOPOB CHayala B
OKOJIO3eMHOe, a 3aTeM H B MEXIJIaHeTHOe MPOCTPAHCTBO,
aCTPOHOMB! MOJIYYHAH BO3MOXKHOCTb rOpasjio MoJgHee HCCJe-
JoBaTh HebecHble Tesa, yeM CO «AHa» 3eMHoft aTMocdepsl.
IpaMuie Xe uccaenosanun Jlynwl, Benepw u Mapca — kak
JIOABMH,” TAK M AaBTOMATHYECKHMH CTaHIHSMH — OKOHua-
TeJbHO NPHAAJNH ACTPOHOMHH B TIJa3ax HeCneUAaJTHCTOB
CTAaTYT SKCNEPHMEHTa/NbHON HayKH.

Ho neficreutennno au actponomus, crapefimias Hayka o
npupone, Onla 0O Hayana KOCMHYECKHX HCCJeNoBanuf
yHCTO HabmoAaTesqbHON HayKofi, a aCTPOHOMBI 3aHHMAJHKCH
AuWb QuxcanHedi pasposHeHHbIX (aKTOB O HeGeCHBIX Teaax,
HUMKAK He BMelIHBasiCh B HeH3MeHHLIi nopsaok Ha Hebecax?
JeliCTBHTENBHO JIM MeXJAy acTPOHOMHeH M BCeMH APYTHMH
eCTeCTBEHHBIMH HayKaMH JexaJja HenpoxoauMasi nponactb
B Metofosorun? (Bompoc 3TOT MMeeT, MeXAY MPOUHM, BaXK-
HOe MHDOBO33peHYecKoe 3HauenHe.) Hwmenno c sToit
npobreMH HauMHAeT CBOIO KHUry aBTop, [lo3HakoMuB
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yuTaTesell ¢ CyXKACHUAMHE 06 aCTPOHOMHEH, NpHHALNEXKaLHe
HeGe3bisBecTHOMY Oriocty Konty, Ilekep mokasuiBaer, Kak
npeACTaBJeHHe O YHCTO Hab.alofaTe/bHOM XapakTepe acT-
pOHOMHH C Hen3bexHOCTbIO NMpHBOAMT KoHTa K BBHIBOIY O
NPUHUHNHAILHON HEBO3MOXHOCTH A5 yesJoBeKa y3HaTh XH-
MHYecKHMi cocTaB HeGeCHLIX TeJ — BHIBOAY, ONMPOBEPrHyTO-
MY OTKPbITHEM CMEKTPAJbHOIO aHajW3a elle NpH KH3HH
Kounta. Crano GuiTh, gaxke KjaccHyecKasi acTPOHOMHsSI He
yucTo HabjaiogareibHass Hayka? [Ja, —yreepxkmaer [le-
Kep, — MW Ha npuMepe npobieMbl onpefesieHHs TeMmepary-
put Coanna noxasbiBaeT, YTO aCTPOHOM B CBOeH MOBCEXHEB-
HO#t paGoTe NMOCTOSTHHO CONPHKAcaeTcss C 3KCNEePUMEHTOM,
aKTHBHO BO3JeHACTBYfl Ha OOBEKT HCCJAeNOBAHHS — XOTH H
cnenuHYeCKHM, XapaKTePHLIM HMEHHO JJS aCTPOHOMMH
cnoco6oM.

Ho Torna B yeM e «cosb» 3aryiaBHs KHWMTH, Pas acTpo-
HOMHS BCerfa Obl1a «3KCIepHMeHTanbHOi»? OTBeT Ha 3TOT
BONIPOC HaeT caMa KHHra.

KonnuecTBeHHElE H3MEHEHHS MepepacTaloT B KaueCTBEH-
Hble, ¥ CO3/laHHE MCKYCCTBEHHBIX HeGecHHX TeJ, Ja/o Takoe
Pa3BUTHE <«3KCIEPHMEHTANbHON» YaCTH aCTPOHOMHMH, YTO
5Ta HayKa M0 CYUIECTBY NepeXHBaeT B HACTOAllee BpEMs
NOAJIMHHYIO PEBOJIOUMIO M BBHIXOAHT Ha MepeXHHH Kpail npo-
rpecca Hayku. Bor 3T0#t HOBO# posim sKcmepuMenTa B acT-
POHOMMH, KOTOpast OTKpLIBAeT mepel ApeBHefillell Haykoh
BO3MOXHOCTH Ha OCHOBE yXe HMEIOLIHXCS NaHHBIX rOpasfo
Gosee MOJIHO MCC/I€0BATh NPHPOAY HeGECULIX Tesn — 3eMJTH,
Jlyuw, Connna, nnanet, a 3ateM u Gojee yIaNeHHHX 06Db-
€KTOB — M mnocBflleHa kuura Ilekepa. Muicib 0 TecHO
CBSI3H «3EMHOM» H <«KOCMMYECKOH» acTPOHOMHH KpacHoft
HHUTBIO IIPOXOAMT YEPe3 BCIO KHHTY — NpH OGCYKJEHHH ABU-
JKEeHHsl CNYTHHKOB 3eMJH M NpHpOAsl Jlyuul, pe3y/bTaToB
usyuyenusi Benepel 1 Mapca u NonbiTOK OGHADYXEHHS CHT-
HaJIOB BHe3eMHLIX pasyMHBIX cymecTB. K 3TOH e MbICaH
aBTOp ellle pa3 BO3BPAIAeTCH B 3aKJAIOUEHHH.

Kunra Ilekepa mocBsimena ypaekatenbuoft TeMe. Ee ¢
HHTEpPecoM MPOUTYT Te, KTO yBJe4eH HayKoi BooGlle, 1 Hay-
Koit 0 HeGe B ocoGenHocTH. Ho oco6enno noseana ona 6y-
IeT TeM, nepej KeM CTOMT 3ajaya BeIGOpa jeda XH3HH —
WKONbHHKAM CTapUIMX KJAcCOB H MOJOJEXKH , 60 HOBas
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acTpOHOMHS, KaK H Jo6Gas HOBas HayKa, XIeT MOJIO-
IBbIX CHJL. ’

Kocmuuyeckue uccaenoBanus, a BMecTe C HHMH H aCTpo-
HOMHSI, Pa3BMBalOTCsl BecbMa HiTeHcHBHO. ITostoMy wmactb
thakTHUecKOro Martepuaja, NMPUBOJHUMOrO0 B KHHrEe, HeH3-
6exHo ycrapeBaeT. OcoGeHHO 3TO KacaeTCsi MCC/IeLOBaHHSA
Jlyusl, Mapca u Benepui. OnHako uesb, IoCTaBJeHHas aB-
TOPOM — NPOCJIEANTh HOBHlE HANPABAEHUA HCCIELOBAaNHA —
OT 3TOrO He NocTpajgana. dTO Jajo BO3MOXKHOCTb OrpaHu-
YHTbCA pPAAOM NpPHMeYaHHH, OTChHIas uYuTaTess, XKeaalwo-
mero Gojiee MOZPOGHO O3HAKOMUTBCHA C HOBBIMH (pakTaMH,
K JIUTepaType B KOHle KHHTH, COCTaBJEHHOH C yYeTOM J0-
CTYNHOCTH ee COBCTCKOMY YHTATeJIIo.

[lepeBox KHHIH ocyllecTBaAsi/CA ¢ mepepaGoOTaHHOrO aB-
TOpOM aHrjauiickoro usnanus 1970 r. u 6b1 cBepeH ¢ ¢paH-
y3cKuM usfanueMm 1969 r. ¢ uesbl0 MAaKCHMa/lbHOIO MpH-
G/HXKeHHs] K fA3LIKY H CTUJIIO OPHUTHHAJAbHOTO H3JaHHA,

. A. A. Opaos



INPEAVCJ/IOBUE

Coxkpar 3HaJ Bce, UTO GbLJIO H3BECTHO €r0 COBPEMEHHH-
kaM. Ho yxe B cpennue Beka oaHOMY uesnoBeKy ObLIO TPYA-
HO HMeTb NEHCTBHTENbHO 3SHUHKJIONEAHYECKHE CBEJEHHS O
Bcex obsacTax yesoBeyeckux 3HaHufi. Koneuno, ITukko nes-
Aa Mupannona, Iuit 11, Jleonapao ma BuHun u apyrue
BbIZAIOIIHECH YMbl BJafeaH OGIUMPHBIMA M TyOOKHMHU 3Ha-
HUAMH; OHH 3HAJH BCe, YTO MOXHO OLLIO 3HaTh, pasyMeercs
33 MCK/JIOYeHHEM HEKOTOPHIX ClelyasJbHBIX BONPOCOB., DH-
uuknoneaucts XVIII B. momkHbel GbliM N0OBOABLCTBOBATHCSA
no cyuectsy o63opaMH, a HX AeATeJbHOCTb Obl1a KOJJIEK-
THBHOH: ClelHaJibHble 3HaHHA KaXAOro H3 COTPYIHHKOB
KOMMNEHCHPOBAJIH HENOJHOTY 3HaHWH OoCcTaJbHBIX. MBI OYeHb
XOpolIo 3H4eM, YTO COBpPeMeHHasi HayKa eCTb HayKa ce-
uuanuctoB. ONHOMY YYeHOMY. HEBO3MOXHO He TOJBKO YyC-
BOHTb BCIO CyMMY 4YeJiOBeYeCKUX 3HaHHIH, HEBOSMOXKHO IaXe
IOCKOHaJbHO H3YUHTb CBOIO COGCTBEHHYI0 IHCUMIIHHY.
Kaxpawi#t ron HayuHble H3ZaTe/ibCTBAa BBHINYCKAlOT B CBET
nyraioimee KOJHYeCTBO NMevyaTHHX pa6oT. Jlaxe B oueHb y3-
KHX 06/1acCTAX HayKH 4YyTh JH He eXeIHeBHO BO3HHKAIOT
HOBHIE XXYpHaJbl, NOCBSillleHHHle 3a4acTylo KpafiHe cne-
uuaabHEM npobiieMaM.’

CoBepiIeHHO O4€BHIHO, YTO B 06/1aCTH HayKH, moJe Jesi-
TeJALHOCTH KOTOPOH 3HAYHTENbHO WIHpE MOJAT acTPOHOMHuUe-
CKHX H acTpPO(U3HUECKHX HCCIENOBAaHHMH, HEBO3MOXHO OLITH
060 BceM MH(POPMHPOBAHHBIM CKOJBKO-HUOYAb HOJHO, Aaxe
ec/y MMeTb NOA pyKofi camywo 6oraTyio GHOG/IHOTEKY MHpA.
Kpome Toro, Temn mporpecca pacTeT, U MO Mepe €ro pocTa
Bce 6osiee BaXKHBIM CTaHOBHTCS YHCTO yejOBeueckHil (akTop
BpeMeHH, KOTOPHIM YHMTaTeJb PYKOBONCTBYeTCH TpH 3HAKOM-
¢TBE ¢ IJIOZaMH aBTOpCKuX TpynoB. HerpyaHo mnoHsTh,
K YeMy 4 K/OHIO: 9Ta KHHIAa He INpPeTEHAYeT HH Ha
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SHIUKJIONEAHYHOCTh — UTO HEBO3MOXKHO, — HH Ha TO, 4TOOH
6bITb, KAK FOBOPHTCS, HA CaMOM COBpPeMeHHOM ypoBHe. Ue-
pes HeKOTOpOoe BpeMs MOC/€ ee BbIXOAA M3 meyaTH OHa Oyner
npeTeHAOBaTh Ha 3TO ellle MeHbule. Kpome Toro, 3a uc-
K/AIOYeHHEM KOe-KaKHX pas/iesioB, TPYAHO BHECTH 4TO-1HO0
NeHCTBUTEJNbHO HOBOE: B NMOJOOHOA KHHre JOKa3aTeJbCTBA H
NpHMephl He MOTYT ObITh Yepecyyp OPUTHHAJBHBIMH; YTO Ka-
caeTcsi JPYTHX aBTOPOB, YbH PaGoOThl OLIIH — COBEPLICHHO
CO3HATENbHO — HCIONb30BaHbl, TO aBTOP MOXET JHIIb NpPO-
CHTb Y HHX mpolllenus. [Ipu noArotoBKe OTAeNBHHIX IJ1aB He
Jles1aJIoCh MONbITKH JaTh HOJMHYI0 GubauorpadHio: nportsaHy-
Ta JIHWb HUTh, MOAOOHAs HUTH ApHaiHbl, yepe3 JaGHPHHT
IVIOTHO 3aCTaBJEHHBIX KHHraMu Ou6/aHMOTeyHbix moJiok. ITo-
cTynas TakuM o6pa3oM, aBTOp HajeeTcsi (BO3MOXKHO, He-
MHOTO 3TOMCTHYHO, MOCKOJNBKY aBTOp cefiyac BHe 3TOTO Ja-
6upHHTa), YTO MOJIOAbIE YydeHble, UHTasd ITY KHHUILY, HAHRYT
cnoco6 3alUHUTUTLCA OT MHUHOTABPOB (2 MX JIETHOH), C KO-
TOPBIMH OHM BCTpeTsiTcs 3Aech. K ToMy xe — yBbl! —HM
NPEACTOUT 3AWMIIATBECA M OT MHOTMX APYIHX YYAOBHLI.

CnokofiHOe M IIOZOTBOPHOE pa3MblIlIeHHe — YTO OT
HEro OoCTaercs B NepenosHeHHbIX COTPYAHHKaMH JnabopaTo-
pHsiX, B IIyMe BBIYHC/IMTEJIbHBIX MallHH, KOTOPHIE fBJIAIOTCA
HalMMH pa6aMH MeHblle, YeM Mbl — HX, B Macce JAaHHHIX H
Tpe6oBanuli Bce Oosee BhICOKOH TOYHOCTH? UTo OT Hero
ocTaercs mepef JHIOM Takux (akToB, KaK BOJAOpOAHAN
6oMm6a, moaer Ha JIyHy, Hemoemanve B HHaum, BoHHA BO
Bretname? UTo ocraeTcsi OT Hero, KOrxga HeyMOJHMOe CO-
KpallleHHe paccTosiHMii U pa3pylieHue Jo6biXx 6apbepos eille
GoJsiee OCTPO NMOCTABUJIO BONPOC O COJNHAAPHOCTH BCEro yeJo-
BeyecTBa, OT KOTOPOrO Mbl He MOXeM YKJIOHHTbcsi? Moio-
Zble yueHble He BnpaBe 3a0blBaTh, YTO HayKa MOXKeT CJy-
KUTb He TOMIbKO 106py, HO U 3ay. A TOMYy, KTO cobupaercs
8aHATBCA KOCMHYECKHMH HCCJIEIOBaHHAMH, CJAeLYeT 3TO OCO-
3HATb Jyullle, YeM GOJIbIUMHCTBY JIOAEH.

Tem He MeHee aBTOPY Ka3aJjoch, 4To B 3TOoil HeGoJbLIOK
KHUre * eMy yHaJoCh H3JIOXKHTb YHCTO HayyHble o6OCHOBa-
HMS KOCMHYECKHX HcciIcHoBanMi. XOTH Takas KHHra Mo-
KeT CAYXHTb JUIUb BBefleHHeM, MOJIOABIM acTPOHOMaM-

* U B apyrofi guure Toro xe abTopa «Les observatoires spatiauxs,
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HCCJIeI0BaTeNIAM CTOMT NO3HAKOMUTLCH C Helt Ans TOro, 4ro-
Obl npHOGpeCTH yBepeHHOCTH B 3Tofi 00JacTH HaykKH, MO
MHOTHM NpWYYHHAM CTOJIb TNpHBJEKaTeJbHOH. DesycsoBHo,
€C/IM MMETb B BHAY ClIELHAJHCTOB, TO OHH MOKA HE MOryT
CKa3aTh, YTO aCTPOHOMMUS CJHIIKOM MHOTO BbIAICHHJIA C 0O-
MOILIbIO pakeT, CNYTHHKOB M KOCMHueCKux amnapartos. Ho
3aBoeBaHHe KOCMOCA OTKpbiBaeT nepel HayKo#i o Hebe or-
pOMHLIE BO3MOXHOCTH, M Ja)ie CpPaBHHTEJNbHO CKPOMHBIX
CPeACTB NPH NPaBHJIBHOM PacxofOBaHHH OyldeT HOCTATOYHO
/151 Pe3KOro yBe/NHYeHHs acTPOHOMHYECKHX 3HAHMH.

ITo ykasanHbIM Bbille nNpHY¥HAM H AJAs TOro, 4ToGHI OC-
TaBaTbCs CTPOro B pamkKax, OuepyYeHHBIX Ha3BaHMeM KHHIH,
f YMBIUNIEHRO He Kacaiocb BONMPOCOB TeXHHKH. 3[ech HeT
HHYero O PeakTHBHOM ABHKEHHH, OYeHb HEMHOro — O HaBu-
Fauuy, H NMib caMoe HeoGXxo4uMoe (AAs NMOHWMaHHA NpoG-
JieM, CTOAULUX Nepel acTpouoMami) — 3 reodusnku. 51 no-
NLITaJCA Npexje BCero NOKasaThb, YTO MOXKET AaTh CaMo Cy-
ILeCTBOBaHHEe KOCMHYECKON TEeXHMKH acTPOHOMaM H 4TO
acTpOHOMHEI MOryT Tpe6oBaTh OT Hee, Her HuUKaKHX cOMHe-
HH#, YTO 3TH BO3MOXHOCTH M TPeOGOBaHHA TECHO CBR3aHLI
C TeXHHYECKHM MNpPOTpPeccoM, HO § CUMTAN HeOGXOAHMbIM
ynoMnHHaTb 06 STOM JHIIb OT CJaydas K CJIY4amo: HyX-
Hble paboThl YHTATe b HafileT B CIHCKE JUTEPATYPLl B KOHIE
KHHTH.

BosmoxHo, Bbl Toraa cnpocure: «3aueM Ke HamucaHa
TaKas KHHra?»

Ha croaep npsiMofi Bonpoc s BLINYXKAEH HaTb OTBeT.
Pasyumeetcs, 1 6bl He CKasan, uTO 3Ta KHHra OTBeYaeT BHYT-
peHHefi NOTPeGHOCTH (A MpeAnoYHTal0 THXOE pa3MblllljeH:e
¥ CNOKOWHOe HCC/AefOBaHWe) WM BHelIHeH (KOHEYHO, No-
cTpoilka gayn TpeGyeT AeHer, HO CTOMT JHM TOBOPUTL 00
aToM?). 1 nmpocTo mommiTaNCcA BHICKa3aTh 34€Chb CBOIO TOUKY
3peHHsl (MO Kpaiuell mMepe TakoB OB 3aMbice); s MOMbI-
TaACA KOE-UTO OGBACHHTL (H30eras, HaCKOJbKO BO3MONKHO,
owinGOK); A MONLITAJACH TakXKe NPOGYAHTb pa3MbllIeHis
MOJIOABIX CMELHaNHCTOB; fi MomblTajncd, Kpove Toro, obpa-
TUTb BHHMaHHe Ha Te npobJeMbl KOCMHYECKHX HCClef0Ba-
HUM, KOTOpble Sl CUMTAI0 BaXKHBIMU (BOJHE BO3SMOXHO, 4TO
s NpH 5TOM OWHGaloCh, HO, AyMaio, HEHAMHOTO) M KOTOphle
ele Aoaro G6YAyT OCTaBaTbCA B LEHTPE BHHMaHus,
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$I He crapajc HM YuUHTb, HH HORMEHSITb COJHJHLlE PY-
KOBOJCTBA, CTPEMHJICA JHWb BLI3BATH W MNOAAEPKATH HH-
Tepec. 51 MOHHMAIO, 4TO He Bce MHe YAAJNOCh; OJHAKO eciaH
guTare/b OCTaJICA HEYJOBJIETBOPEeHHHIM, HO Y Hero 6saroja-
pA MOe# KHHIe BO3HHK/JO JIOGOMBLITCTBO M OH 3axoTes] Ipo-
YecTh ApYyrve paGoTH MO 3TOMY NpeIMeTy M yIOBJeTBOPHTb
cBoe JIOGOMLITCTBO, TOrKa MO KpafiHe# Mepe fd yTellych
TeM, 4TO JydIle NOAMY HeOCTATKH CBOEH KHHTH.



I'JIABA 1

ACTPOHOMMHUSA —
9KCNEPUMEHTAJIbHASI HAYKA?

1. Orioct KoHT M acTpoHoMus

®unocopam XIX B., NHTABIIEMCA MOHATh 3aKOH (HJIH
3aKOHBI) YeJOBEYEeCKOro CO3HaHMf, acTPOHOMHS — HayKa o
ecTeCTBEHHOM MHpe H BMECTe C TeM BeplllHHa aGCTpak-
IIMH — npeJcTaBas1ach 0c060 NpHBHIETHPOBAHHON OTPaC/blO
3HaHus. o

Orioct Kot nucau:

«ITocKo/IbKY acTpOHOMHYECKHE SIB/NEHHS CYTb caMmhnle 06-
mue, Hanbosee npocThle H aGeTPaKTHble, OYEBHAHO, HATY-
panabHas ¢uiaocopus AOMKHA HAYMHATbC C HX H3Y4YeHHd,
TaK Kaxk 3a8KOHBI, YNpaBasliOIIHe HMH, BJAHAIOT HA 3aKOHBI
BCEX JPYIHX siBN€HHil, OT KOTOPHIX OHU CaMU, HaNpOTHB, CO-
BeplIEHHO He 3aBHCHAT».

Hanee on no6asasi:

«Heo6xonuMo 4eTKO pa3nnyaTh HeGeCHYIO PH3UKY H 3eM-
HYyI0 GH3HKY M NpHCTYNaTb K M3YuyeHHIO moc/lefHed TOJbKO
nocJsie u3yueHus nepsoil, o6pasyioleii OCHOBY».

Ilo npaBae roeops, nofoGHbIe BLICKA3bIBAHHS BhIrAfide-
JA¥ BeCbMa COMHHTeNbHbIMHU. yxke B 3noxy Oriocta Konra;
TeM He MeHee naxe B fioc/efiHee BpeMs KOe-KTO MOr Ha-
nucath (HECOMHEHHO, CKOpee H3 UyBCTBA HPOHHYCCKOR HO-
CTaJIbI'HH, 4eM H3 OOBEKTHBHBIX COOGpaKeHHH, OAHAKO XKe
He 6e3 cepbe3HBIX NMpPHYHH), YTO acTPOPH3HKA «...BO3MONK-
HO, Jlaxke OXBaTuna Obl Bce (M3HYECKHE HAyKH, MOCKOJIbKY
actpodusuyeckas nabopaTopus — Haubosee nmosHas H 00-
IIMpHas — BKJIOuaeT B cebf Bce 3eMHble J1a60paTopHH H
NMpPeBOCXOAHT HX...».

Bnpouem, Bropoe BhickasniBauue O. KoHTa, nomnoamnsio-
liee nepBoe, Takke ObLJIO COMHHTENbHBIM C CaMOro Hayana. .
SIBnssch HAeanbHbIM NMPHMEPOM eCTECTBEHHOH HaykH, act-
poHOMHs Obia TakXKe NPEBOCXOAHBIM NOJeM NPHMeHeHUs
MaTeMaTHKH, HayKH B BbicLlefi cTeneHn abCTPaKTHOM.
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«He cymecTByeT HH OZHOro aHa/NHTHYECKOTO METOAA, HH
ONHON TeopeMbl reOMETPHH MM MeXaHHKH, KoTopble 6bl He
HallyI® B HACTOslee BPeMsl MPHMEHEHHs B acTpOHOMHYUe-
CKHX HCC/eqO0BaHHAX. BoT noueMy Hayka o HeGeCHHIX Tenax
IONXKHA OhITb BEePUIHHOA B CHCTEMe HaWMX 3HAHHE O MpH-
poxe.

Ona sacayxuna TakKe 3BaHHWe MepBOA HayKu MNOTOMY,
4TO B Heil H3YUAIOTCH 3aKOHLI, HMeiouine QyHAaMeHTANbHbI
xapakTtep. §l Bceraa cuutas HCTUHHBIM NpoOsiBJAeHHEM (HJIO-
codckoro reuns Hbiotoma HasBaHWe ero ocHoBOMoJarato-
niero Tpyaa no HeGecnoi mexahuke: Philosophia naturalis
principia mathematica (Matemarnueckue nauasna natypajb-
Ho#t ¢unocodpun). Takum o6pa3oM OH upe3BLIYAHHO SHEP-
THYHO M JIaKOHHYHO YyKa3aJ, YTO OCHOBHHIe 3aKOHLI Hebec-
HBIX SIBJI€HUI COCTABASAIOT QYHAAMeHT Bcefl CHCTeMBbl HAlIHX
suannii. MoxeM nin MBI ¢ efiCTBHTE/IbHO HaydHOH TOUKH
3peHHs] pacCcMaTpHBaTh KaKoe-TH60 3eMHOe siBA€HMe, He
YUHTBIBaf NpeXAe BCEro TOro, 4TO npeicTasaseT cobo#
3eMas BO BCeJEHHOM, 4acTbi0 KOTOPOfA Mbl fBJASiEMCs, NO-
CKOJIbKY €e MOJNOXeHHe W ABHXEHHe JOJIXKHb no Heo6XodH-
MOCTH OKa3blBaTh mpeoGaajnaiolliee BJIMSHHE Ha BCe fBJe-
HHUA, npoucxoasumue wa Hefl. UTo crano 6wl ¢ HaWMMHA
(hU3HUECKHMHU TEOPHAMH, a CJAeNOBATeJbHO, H C TEOPHAMH
XUMHYECKUMH, HH3HONOTHYECKHMHU K T. A. 63 hyHAaMeHTab-
HOTO BCEOXBATBHIBAIOLIETO NMOHATUA BCEMHDPHOrO TArOTEHHAP»

Bnpouem, KoHT B CBOeM 3HTy3uasMe HrHopupoBaa (a B
NpHUCTYNnax NO3WTHBM3MA OH 3TO AeNaJ CO3HaTeNbHO) BO3-
MOXKHOe pa3BHTHE acTPOHOMHH, HO MBI ceflyac BOOYHIO
3HaeM, 0 KaKoN cTeneHu oHO Gbl10 H OyAeT ruraHtckum!
Ox ytBepxaan:

«...J1a 06UIHOCTB, 3Ta NPOCTOTA W 3TOT aGCTPAKTHAI Xa-
pakTep fABAAIOTCA pe3ynbTAaTOM YCJAOBHH Raliero pacnofo-
JKEHHSI OTHOCHTENbHO HeGeCHBIX Tea: BCe ACTPOHOMHUUYECKHe
HCCNeJOBAHNA ROJXKHB B HTOTe CBOAHTLCA K BH3YaJbHBIM
HabmonenuaM. Takum o6pa3oM, 38316l BHIALJISAIOTCS M3 BCEX
O6BEKTOB NPHPOAL! TEM, YTO HX MOMHO M3yyaTh NpH Hau-
MeHee MeHSIOIIHXCS YCJOBHAX. Mbl ponyckaeM, 4To Cyile-
CTByeT BO3MOXHOCTb ONpefe/]HTb HX (POpMY, pacCTofHuf,
pa3Mepbl H ABHXKeHHE; BMeCTe C TeM, He CYILeCTBYeT cmno-
co0a, ¢ mOMOLIBLIO KOTOPOro Mbl MOXKeM Jaxe HaAeAaThCd
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H3YuuTb KOraa-iHbo MX XHMHYECKHH COCTaB, MHHepaJorH-
YeCKYIO CTPYKTYPY H TeM 6ogee NPHPOAY KHBLIX CYLLECTB,
o6MTalOUIMX HAa UX MOBEPXHOCTH. Hamy no3utHBHLIE 3HAHHA
B OTHOIIEHHH HeGecHbIX Tesll MO HeOGXOAMMOCTH OTPAHHYH-
BAlOTCA HX TEeOMETPHUYECKHMH H MeXaHHYEeCKHMMH CBOACT-
BaMH, HO Mbl a6COJMIOTHO He B COCTOSIHMM CO BCEMH HallMMU
MHOrooGpasHbIMH HaG6I0AaTeNbHLIMH CPeJICTBAMH H3YYHTb
Apyrue cBolcTBa: (u3HUeCKHe, XMMHYecKHe, (pH3HONOrHue-
ckue u teM Oosiee couuasbHble SBAEHHSA, OTHOCALLHCCA K
npeArnojaraeMuiM CylecTBaM»,

$1 Hapeloch, YTO MHe MOXHO NpPOCTHTh CTOAb AJHHHOE
uutupoBanve Koura. Ho ero nosunua B TeueHHe BeKa —
CJMIIKOM [JHMHHOTO BeKa! — NPUBOAMAA K TOMY, 4YTO acT-
POHOMHSA HOJKHA Obl1a YKIaAbiBaTbCS B JKECTKHE DaMKH
ero CHCTeMbl, H CKOJIbKO acTpPOHOMOB — YBbl! — NPOO/MKANH
(ocobeno Bo (dpaHuuu) 3aHATHS YCTapeBIUEH acTPOHO-
Mmuel,, ABMXKHMBle 6Ojee MM MeHee CO3HATENbHO HIAeel
a priori, yro apryments Oriocra KoHnra aGcomoTHO pa-
3yMHbI!

OnHako, XOT aCTPOHOMHS M He urpaJja To# po.JH, KOTO-
pyl0 CcToib KaTeropuueckH orBea efi KoHT, coBepuieHHO
SICHO, YTO acTPOHOMHS MO CBOMM MCTOZAM IOJYYEHHS WH-
¢dopmanun o peajbHOM MHPe CYLIECTBEHHO OTJIMYaeTcs OT
IpYTHX HayK. OTO He 3KCNepHMEHTaJbHasi, a CKOpee MacCHB-
Has, HaGmiofaTe/bHasn Hayka.

ITpeBocxoaHo ckasan 06 atom Kaox Bepuap:

«CHaya/1a acTPOHOM INpPOBOAUT HabalOJeHUs, a 3aTeM
pasMpllisieT Hag HHMH C TeM, 4TOObl H3BJ€Yb M3 HHX
Kakune-in6o NpeanonoxeHus, KOTOpble Ol 3aTeM NPOBCpsieT
danbHeHIUMMH Ha6a0JeliaMl B INOAXOAALIHX YCJOBHSAX...
B cyuinocTy, TOUHO Tak Xe 06CTOMT feq10 H B 106011 Apyroit
Hayke. BoBcex 06/1aCTAX HAYKH YYeHble XOTAT NPUGIH3HTHL?
K 3HAHMIO 3aKONOB SIBJEHHH AJsI TOro, YTOoObl HMETh BO3-
MOXKHOCTb Ipe[CKa3blBaTb 3TH SBJEHHS WJIH YNPaBafATh
umu. HecMoTps Ha To, 4TO acTPOHOMHUA IpeiCKa3biBaeT
ABHXKeHHe HeGeCHbIX TeJsl H H3BJEKaeT H3 3TOro Maccy mnpak-
THYECKHX DEKOMEHJIalui, OHAa HC MOXKeT HM3MeHHTb NpoTe-
KaHHe HeGeCHBIX SBJeHMH NyTeM 3IKcllepHMeHTa, KaK 3TO
MOTYT clenaTh B CBOeH 06/acTH XMMHKH H (PH3HKH»,
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B snoxy Kaona Bephnapa tak xe (uau Ka3aaoch, YTO
TaK Xel) o6croano meno u ¢ Guosoruer. O6paTuMcs elle
pas K caoBecHnM BHTHiicTBaM Oriocra Konra:

«MoxHo 6H10 6B Teneph 3afiath cebe BOMPOC, MOYEMY
HayKa aCTPOHOMHA KaxeTcsi 60Jiee TECHO CBSI3aHHOH C GHO-
Jorueit, yeM ¢ (H3MKOH HJIH XHUMHeH. DTO NPOHCXOAHT
BCJIEACTBHE TOro, YTO, HECMOTPS Ha HECOMHEHHYIO Heo0Xxo-
O¥MOCTb (M3UKH W XHMHH, aCTPOHOMHA H OuoJorus 6saro-
naps 0coGoit cBOed MPUPOME COCTABJAIOT JiBe IJ1aBHbIE BeT-
B COGCTBEHHO HaTypaibHoil Qunocodun. DTy ABe BeJHKHE
HayKH, B3aUMHO NONOMHSIOLIHE APYT Apyra, B CBOeil paiHo-
Ha/IbHOM rapMOHHH OXBAaTbIBAalOT OOLLYI0 CHCTEMY HalIMX
OCHOBHBIX NpeACTaBleHHHA. B omHoli mpeameToM sBaAseTCH
BCEJICHHasA, B APYrofl — uesoBeK: mpejesibl, MeXAy KOTOPHI-
MM Bcerfia OYAYT ocTaBaTbCfi OOBEKTH HALIHX pasMbilje-
Hui. BHayane BceseHHas, OTOM YeJOBEK — TaKOBO B YHCTO
TEOPETHYECKOM IJIaHE MOJOXKHTENbHOE HampaBJCHHe MO3Ha-
HHS, XOTSl B HENOCPEACTBEHHO NPAaKTHYECKOM IVIaHE OHO
JIOMXKHO OBITh H3MeHeHO Ha oOpaTHoe. TaK KaK 3aKOHH
BCEJICHHON yNpaBJ/ISIOT YeJOBeYeCKHMH 3aKOHaMH, JIOAYU He
MOTYT HMX H3MeHHTb. MeX1y STHMH ABYMS B3aHMMOCBR3aH-
HLIMH nNOJIocaMu Hatypdusnocoduyu pacnonaraiorcs, ¢ Of-
HOM CTOPOHHI, 32KOHB (PM3HKH B KauecTBe JOMOJHEHHS K 3a-
KOHaM acTPOHOMHH, C IPYyrodl — XHMHYECKHe 3aKOHBI, HEMo-
CpEeNCTBEHHO NpeJlLecTBYIOLUIHE 3aKOHaM GHONOTHH. Takos ¢
caMofi BO3BbIIIEHHOA (DHIOCOGMCKOA TOYKH 3pPEHHMS HepyLId-
MBI panHOHaNbHBEIA cneKTp QyHAAMEHTAJbHRIX HAYK».

Tot ¢aKr, 4TO uesIOBEK HE HMeeT BO3MOXHOCTH BO3JeH-
CTBOBaTh Ha sBJEHHS acTpPOHOMHYecKoro Maciuraba, npu-
RaBaBILIM{i aCTPOHOMHHM BejuuHe, B npeictasiennd Konra
BHINIAZIEN CaeRyloluM 06pasoM:

«ITO 9BHOE M HeOCNopHMoe NPEBOCXOACTBO HAYKU act-
POHOMHM TNPH NEepPBOM XK€ CHCTEMaTHYeCKOM MNpPHMEHEHHH
MO3UTHBHBIX B3IVISIAOB MOJHOCTBIO COIVIACyeTCs C HCTOpHue-
CKHM BJIMSIHHEM 3TOH HAayKH, IO CHX NOpP ABJfMOIlelica ABH-
ratejieM BeJHKHX HHTeJJIEKTYaJabHBIX PeBOJIOLUA. B camoMm
nene, mepBOe NpeiCTaBJeHHe O MOCTOSHCTBE 34KOHOB NpH-
ponnl HOJXKHO ObiJIO pa3BHTbCA HMEHHO H3 HabaoleHui
npocreidmux ¥ HanGoJaee OOUIMX fABJAEHMH, CTPOras peryasp-
HOCTb H BEeJHYECTBEHHOE TeueHHe KOTOPHIX AJ HAC #B-
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JIfieTCs MPHMEpOM peaibHOro NOPANKa, MOJHOCTBI) He3aBH-
CHMBIX OT KaKuX-JAu60 AeHCTBHI 4YeJOBeKa».

OnenunBasi BAMSIMe Pa3BHTHSA HAaUIMX 3HAHUMA 0 Hebe Ha
obilee ucTopuueckoe pa3BuTHe, KOHT mpoposxkaer:

«3a10/1T0 10 TOrO, KaK yNOMsIHyTble NnpeAcTaB/ieHus o6-
peJiu CKOJbKO-HHOYAb Hay4yHBIl XapakTep, OHH ChIrpaju pe-
HIAIOILYIO POJb B MMEIOLIEM BaXKHOe 3Hayeuue nepexoje OT
(eTHIIM3MA K NOJHTEH3MY, KOTOphIfi MOBCIOAY PORMJICA H3
KyJbTa 3Be3l. B pnanbHefilleM nepBble KOCMOJIOTHYECKHE
teopun uaocodpckux wmxos Paneca u Iludaropa umenn
CBOHMM OCHOBHBIM IICHXOJIOTHYECKHM HCTOUHHKOM YNaJOK Io-
JHTeH3Ma U MoAbeM MoHoTenaMa. Hakowel, cucremaruuec-
KUl POCT COBPEMEHHOrO HO3SHTHBH3MA, IOCTENEHHO CTaHO-
BAIerocss HOBOM (ujocoduelt, B 3HAUHTEAbHON CTENEHH OIl-
penensieTcss peBoaiolxeldl B aCTpPOHOMHUH, Bhi3BaHHOH Komep-
HukoM, Kensiepom H TannneeM».

JleHCTBHTEIbHO JIH YeJOBEK He crnoco6eH BO3AefACTBOBATH
Ha acTpoHOMHYecKHe siBleHHss? UTo MOXHO cKasaTh 06
3ToM? BHoJIorHyeckHe 3KCIIepPHMEHThl CTa/H NPHUBBLIYHBIM JC-
JOM yxke naBHO. 3agoiaro go KonTa Morau Ju GHTb npo-
CTHIMH HabMoxaTeNfiIMK  aHTHYHbIE 3eMJeAedbUbl HJIH
ro/lJIaHACKHe LBETOBOALI, BbIpallliBalollye HEBHIAHHBIE
TIOAbIAHbI? A OnBITH JIeBeHIyKa ¢ XXHUBOPOASIIUMH TJASMH?
A xupypru, HauMHas xoTs 6bl ¢ AMG6yasa ITaps? Anteka-
pu? Mnamfickue Xpeusl, y3qaBline Ha ce6e M HCMONB30OBaB-
IIHe HA APYTHX Fa/JIIOLHHOTEHHbBIE CBOACTBA COKA HEKOTOPHIX
KaKTycoB — nefoTasi M MeckajauHa? JlaByasbe M AbiIXaHmue,
TanbBaHu M COKpallleHHe MBIL mox AedicTBHeM Toka? CaMm
Knon Bepnap? bBes 3skcnepuMeHTOB mporpecc MeAHLHHBI
6bl1 61 HEBO3MOXKEH.

Ho To Xe cnpaBemauBo u ans acrpoHoMa. Crpamuoe
NPHBH/IETHPOBaHHOE NOJIOXKEHHE eHHCTBEHHON HAYKH O HmpH-
pole, HHKaK He CBfI3aHHOM C 3KCIIEPHUMEHTOM, B 3HAUHTEJNb-
HOH Mepe fBJISieTCH HeJOpa3yMeHHEM.

2. HaGawonatean —eme H 3IKCNepHMEHTATOD

Tesnc, BbICKa3aHHBIH B 3aroJOBKe, BIOJIHE 3aKOHEH.
B nefictBuTenbHOCTH d060€ HabIONEHHE HE ABJIAETCH leau-
KOM naccusHbIM. JlaHHbIE, KOTOpPHE uyepe3 MHQrQUHCACHHLIE
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NpoMeXyTOYHble MHCTAHUMM NonajgaloT K HalmaiojaTtemic H
JaloT eMy cBelleHHs o HabuiogaeMoM 00beKTe, NMO-Pa3HOMY
yunteiBalotca uM. Habuonareab Moxer oroGpath 4acTb
HHdopMalun — Ty, KOTOpasAs eMy TpebyeTcsi HJs H3ydeHHd
TOH HAH WMHON BeNHYHHBI, MNpPEACTAaBJAAIOUIEHCS eMy Cy-
IMeCTBEHHOH AJs H3yuaeMoro fBneHHs (3TOT BbIGOp MO-
KeT ObIThb NPaBHJbHBIM WJAH OIIKOGOYHBIM, H 4acCTO TeM H
IpYrHM OXHOBPEMEHHO, YTO ONpeNc/seTCs NpeXJie BCEro
YPOBHEM pa3BHTHSl HAYKH) — B AAHHBIH JJU MOMEHT HJIH IJs
6ynymux ucciaenopannii, HaGuionatenb He TOJBKO MOXKET
BHIGpaTh cioco6 HabMIONeHHs, HO B €ro BJIAacTH TaKXe NPH-
crnoco6UTh NpHOOpP A TeX H3MepeHHiH, KOTophle OH CYH-
TaeT HYXHBEIM cjenatb. OH MOXeT NOBTODHTb H3MepeHHs
CTOJIbKO pas, CKOJbKO NoTtpebyeTcs,

Ha camom nene macca BO3MOXKHBIX [aHHBIX SBJISETCS
'(npH COBepIIEHCTBOBAHHH annapaTypbl) OecKOHeUHBIM HC-
TOYHHKOM TNONJHHHOrO 3KcnepHMeHTHpoBauuda. JlaBafite
pPaccMOTPHM MPOCTOH NpHMep — ompejedeHHe TeMOepaTyphl
Coanua. Ilycts Ham acTpoHOM mpuMeT cHauaga, uto CosH-
Lile MMeeT onpeleJeHHYI0 TeMnepartypy — 3To OyldeT HCXon-
HOH THNOTe30H. )

Haw acTtpoHOM HauHeT co 3HAKOMCTBA C CyHIeCTBYIoOUlel
JIUTEpaTypoil 1O HHTEpecylolleMy ero BONPOCY M H3YYHT
npubopbl, npHMeHsieMble AJs H3MepeHHs TeMmepaTyphl pas-
JHYHBIX Tesl B (H3HuyecKUx Jabopartopusax. Pasymeercs, on
HeMe[JeHHO y6elHTCs, YTO He CYIIECTBYeT HM ONHOTrO THNA
TepMOMETpPa, KOTOPbIM OH MoOr Obl BOCNOJb30BAaThCH, HO OH
y3HaeT, YTO H3JyuyeHHe, HCIIyCKaeMOe HarpeThIMH TeJaMH,
CBSI3aHO C HX TeMNepaTypoll SKClnepHMEHTaNbHBIM 3aKOHOM
(3aKOH H31yyeHHsl abCOMIOTHO YepHOro Tedsa), TeOpeTHUYeCKH
noarBepxaeHHbiM [lnankoM. Ortciofa Hawm HabawogaTenb
CMOXeT NMPUATH K NepBOi Hiee: U3MEPHTb CyMMapHYIO HH-
TEHCHBHOCTb COJIHEYHOTO H3JY4yeHHs («COJHEYHYIO NOCTOsIH-
Hyl0»). Yuer paccroanust A0 CoJHIA JaCT BeJHUHHY «3¢-
(eKTHBHOH TeMnepaTypbl» CBeTHNAa. Tak Ha3bIBaeTcs
TeMIepaTypa YepHOro Tejd, H3Jyvalolllero ¢ KBaJpaTHOrO
CaHTUMETpPa IOBEPXHOCTH CTOJbKO 3Ke SHEePrHH, CKOJbKO
usnyuaet Connue.

ITpeomoneB TpymHOCTH H3MepPEHHS COMHEYHOH MOCTOSH-
HOH, Mbl TOJYuMM 3HauyeHHe 3(QEeKTHBHOH TeMOepaTyphli:
Topp = 5807° (¢ TouHoctbio £30°). OpmHako acTpOHOM
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HMeeT BeCKMe OCHOBAHHA cyuTaTh, yTo CoJiHIle He BHOJHE
o6Gnamaer cBoficTBaMH aGCOJMIOTHO yepHoro Tena. M umenuo
3lleCb Ha clieHy BHIXOAHT 3KkcnepuMeHT. Ecau 6wt Cosnue
6bls10 aGCOJIOTHO YEPHBIM TEJIOM, €r0 «IBEeTOBas TeMmnepa-
Typa», NoJyueHHas NPH CPaBHEHHH MHTEHCHBHOCTH €ro H3-
JY4eHHs Ha ABYX AJHHAX BOJN (nanmpHMep, COOTBETCTBYIO-
IUX roay6oii ¥ XKesaTOH yacTAM CrnekTpa) Oblia Gbl paBHA
5807°. A ero «spKocTHas TeMnepaTypa», H3MepeHHas NMyTeM
TOYHOTO OmNpejleleHHst aBCOMIOTHON HHTEHCHBHOCTYH H3JTyye-
HHS Ha OfHON AanHON IJHHE BOJIHBI, Takxe Obljia Gbl paB-
Ha 5807°.

Tenepb nerko ycTaHOBHTb, KaKOH «3IKCNEpHMEHT» HE0O6-
XONHMMO MOCTAaBHTh (M 3TO GYNET UMEHHO IKCNEePUMeHTUpO-
8anue): HYXHO H3TOTOBHTb NMPHGOP, KOTOPHIf MO3BOANA Gbl
NPOBECTH H3MEPeHHs] SIPKOCTHOl W IBCTOBOH Temmepatyp
ConHua, 3ateM BLIGpAaThb NMOAXOAAIIHE AMMHLI BOAH H MNpPO-
BecTH H3MepeHHs. B HTore Ham actponoM OGHapYKHT, 4TO
TeMnepaTypa MeHseTcs OT U3MepeHHs K H3MepeHH. Pe-
3yabTaThl sKcnepuMenta AcHel: ConHue He aBasercs abco-
JIOTHO YEpHBIM TeJNIOM, OHO He fBJAAETCH HH abCcomoTHO
Henpo3payHLIM, KaK uepHoe Tesq0 B (hu3MKe, HU H30TepMH-
ueckuM. OOHapyxeHHble BapHallMH TeMMepaTypel CBHAE-
TEJbCTBYIOT 00 W3MEHEeHHAX TeMnepaTypnl € IJyOHHOA H
NPO3PaYHOCTH C AJMHON BOJINBI H3JAYyYeHHS.

Taxkum o6pa3om, 3TOT MepBHIN SKCNEPHMENT NPHBOAHT K
Gostee CMOMHLIM BHIBOZAM: Mbl JOJNKHBI OTBEPrHyTh MNpef-
I0JIOXKEHHE O NONMHOH KEeNpO3pauliocTH M H30TEPMHYHOCTH
NOBEPXHOCTHBIX c10eB ConHla U NPEANONOKHTD, YTO BOKPYT
ConHua cyulecTsyeT aTmocdepa; BMeCTO OLNHOH BesJHuH-
Ibl — «TeMNepaTypbl» — Mbl JOJIKHLI paccMarpHBaTh «MoO-
neab». Ho Gyner nm aTa Mozmenb, yAOBJAETBOpsAIOLlAs H3Me-
penusiM, B corsacuu ¢ «busnkoi»? OT 0AHOro noaioca MLl
HeNpecTaHHO Bo3BpaulaeMcs K aApyromy. Teopus o6bsicHser
pe3yabTaThl H3MepeHHH, a ¢H3HYecKHe COOOpaxKeHHsT MoA-
CKa3bIBalOT, YTO 3Ta TEOpHs, BEPOATHO, He CMOXeT o6bsc-
HUTL Bce uaMepenuda. [lostomy nnaHHpyeMbie H3MepeHHst
AOAXKHBI GbITb PasyMHO BbIOpPAHLI H JAOMXKHBLI GLITb CO37a-
KB npubopbi, npucnocobjeHHble LAf NPOBelleHHs TaKuX
H3MEpeHUil — a 3TO U eCTb SKCNePHMENTHPOBAHMUE.

[MosBasiioTca npotuBopeuust. JBa caencrtems: ¢GH3MK2
coaHeyHol atMocdepnl CTAHOBHICA  sicHeH, MoJelb —
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crmoxuell. B HacTosimee BpeMs COJNHEYHble MOJENH YYHTHI-
BalOT HEOJHOPOAHOCTH, pPaclpeleseHHe TeMnepaTypu H AaB-
Jenus (no ruayGuHe), onHcaHHe NoJeil CKOpocTed, MarHHT
HEIX oJieft ¥ ... 1 yX He 3Halo, 4TO ele?

3. YncreHHoe SKCTEpHMEHTHPOBAHHE

CymecTByer M Opyroéi THN 3KCHePHMEHTOB, OyeHb yac-
TO HCHoJb3yeMblit actpodusukaMn. Ero MoxKHO Ha3BaTh
qHCJeHHBIM 3KcnepuMeHnTOM, Ilo Mepe TOro Kax ¢usuueckoe
onucaHue HeGecHOro o6beKTa cTaHOBHTCS Bce Gosee H Go-
Jiee CJNOXHEIM (B KauecTBe HpHMepa BO3bMeM CHOBa COJI-
HeuHyl0 aTMmocdepy), MoxKeT norpeboBaThcsi pa3paboTka
COBEpPIIEHHO HOBBIX METOJOB HCCJAeROBaHHA. DTO Jerko mo-
HATb. Ecau A onHucaHua artmocdepbl AOCTATOYHO JIHILb
3HaThb TeMmepaTypy, TO HeoGXOAMMO JHIIb ORHO H3Mepe-
HHE; CBA3b MEXJy pe3y/JbTaTOM H3MepeHH H HCKOMOH TeM-
nepatypo#t mpocra. Ecau nns omucaHus AOCTaTOYHO 3HATH
IBa 3HauyeHHs TeMneparypel (T. €. eC/IH MH HCHOJb3yeM
MoZeJb JHHellHOA 3aBHCHMOCTH TeMNepaTyphl OT KaKoro-
anbo 3aZaHHOrO llapaMeTpa), TO MOJNYYHTb 3TH 3SHaAYeHHS
13 HabaIofeHHH yXe TpynHee. Kaxknoe H3MepeHHe IO Cyile-
CTBY ZaeT pe3yJbTaT HHTerPUPOBAaHHS HCKOMLIX BeJNHYHH,
ABAgoWIMXC QYHKUUAMYU 1yOuHB T, BHI6Opa HCcaeayeMOH
TIOBEPXHOCTH COJIHEYHOrO AHCKA O, QIHHEI BOMHH A H T. O.
Cie0BaTeNbHO,

Hsmepennas BelnunHa = J'da I dx f F(o, &, t)de. (1)
Ao AA 0

O6pauienne STHX CJHOXHBIX MHTErpajioB, Ha KOTOPOM OCHO-
BbIBaeTcs 40001 aHann3 U3MepeHHUN, Bcerja CONpoBOXKIdeT-
csl noTepei TOYUHOCTH H SIBJASIETCS JO HEKOTOPOH CTeleHH He-
onpefeseHHoN onepauueil. Beanuuna F 3aBHCHT OT JIOKaJlb-
HbIX (DH3HYeCKHX YCJIOBHA: TeMNepaTrypbl, AaBleHHS H T. [.

CTONKHYBIINCL C 9TOM HETOYHOCTBIO M Heompeje/eH-
HOCTbIO, aCTPO(PH3UKH BbIHYXKAEHH GBIJIM C MepBLIX JKe Ua-
roB BBOAHTb TeOPeTHYECKHe «MOJE/NH»: MOJENH 3Be3l, MO-
Jeqn artMmocdep, MOAENH COJHEYHBIX MSATEH, MOAENH XO-
JIOAHBIX TJIaHET M NyJbCHpYIOUHX uedent... B peficTBuTenb-
HOCTH 3TO HCKYCCTBeHHHE acTPOHOMHYecKHe OOBEKTH, KO-
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TOpLIe MOI/IH OBl peatbHO CYIeCTBOBATb, MOMOraloliHe OIH-
caThb CBOACTBA 00BEKTOB, MOJEIIMH KOTOPLIX OHH SIBJASIIOTCS.
dTH MoJeJH NpPeACTaBAAIOTCA YHCJAOBRIMH TabiaHIaMH H
ab6CTparHpoBaHbl OT AEHCTBHTENbHOCTH: MOJeN]b HMeeT Tro-
pasfo MeHblllee OTHOLIEHHE K COJHeyHOH aTMocdepe, ueM
MaTeMaTH4YeCKoe NOHSiTHe Kpyra — K Kpyry, HapHCOBaHHO-
My Ha qHcTe 6ymard. i nocTpoeHHss MoxesqH HeoOXOQHME -
3aKOHYeHHast M JOCTAaTOYHO HeTajbHast (GuU3HYecKass TEOPHS
H CPaBHHTE/JbHO He(OJbLIOE YHCIO NMapaMeTPOB (HaNmpHMep,
npeanosaraeMnle snauyeHuss 3QGeKTHBHON TeMnepaTyphl, CH-
JIbl TSI)KeCTH, XMMHUEeCKHHA cOCTaB 3Be3[bl WM JPYTHX OmH-
chiBaeMbIX 06beKTOB). BeseacTBHe ynoMa#syTofi Buillle Heon-
pelle/ieHHOCTH BHIOOP TaKHX napaMeTpoB He GydeT eiuH-
CTBEHHBIM.

3arteM acTpoHOM, NOAOGHO XHMHKY, 3KCIEPHMEHTHDYIO-
IeMy ¢ BellleCTBaMH B KoJsi6e, IPOBOAHT 3KCIIEDHMEHTH Ha
BLIYHCJIHTEAbHON MamuHe. OH BHIGHpaeT napaMeTphl 3Be3-
ABl H DacCYHTHIBAeT MOfeNb, a 3aTeM ee HabJlofaeMble Xxa-
PaKTEepPHCTHKH H CPaBHHBAeT HX C MOJYYEHHBIMH, B pe3yJb-
tTate u3Mepenuil. KMHorna, Gnarozaps TepnesHBOMY MoJe-«
JHPOBAHHIO H BBICOKOMY HCKYCCTBY, OH OBICTPO IpPHXOZUT
K YAOBJeTBOpHTEJAbHOA Mofenn. MHoraa e, Hamporus, 3a-
TpauyeHHble YCHJIHSI He NPHUBOAAT K XKeJaeMO# LesaH; Toria
OH HoMXKeH 6e3 ROJrMX paccyXAeHHA paccyuTaTh 60Jb-
oe YHcaO MoAesell M BHIOpPaThb H3 HHX CaMmylo NOAXOAA-
wyio. Tak uin HHAYe OH MOJYYHT YAOBJNETBOPHTEILHOE ONH-
CaHHe 3Be3[Bl HJH JAPYroro Huccjelyemoro o6mvekTa. Bmpo-
yeM, MHOrZa OH JaXe K 3TOMY He NpHOJMMKaeTCs; Mhl
MMeeM B BHMAY HeonpedejeHHOCTb ypaBHeHHs (1). Hesos-
MOXHOCTb HaHTH €IHMHCTBEHHYIO YIOBJETBOPHTEJNBHYIO MO-
JeJb B 3TOM cJlyyae AOKa3biBaeTCs SKCNEPHMEHTOM: eXHHCT-
B@HHBIH BLIXOZ M3 3TOr0 MOJNOXEHHA — OTGPOCUTH CYILeCI-
BYIOILYIO TEOPHIO H NMOHCKaTb JyuIlyio!

BnpoyeM, Moryr su (Gu3HKH 3KCIEPHMEHTHPOBAThL C OC~
HOBHBIMH 00bEKTaMH, KOTOpble OHH u3yuaioT? He sBasercs
M 3TO AJS HAC JHIL BOMPOCOM BhLIGOPA NOAXOAAMIHX
CpeACcTB H METOJAOB H3MepeHHHP Mhul He M3MeHsieM OPHPO-
Abl ¢ TeM, 4yTOGBl NOCMOTPETh, 4TO M3 3TOro BHiizer! Mame-
HeM JIH Mbl BeHYHHB QYHAAMeHTaNbHBIX NOCTOSTHHBIX BCe-
JenHoii? MsmeHsieM /I MBI 3aKOHBI NPUTAXKEHHS BHYTPH
aToMa? Kak H acTpOHOMBI, U3HKH NMPOBOAAT SKCNEPHMEHTH,
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nesecoo6pa3no mianupya Oynylllde H3MepeHHs, B H3BeCT-
HOM CMBIC/IE ONTHMH3HPYSl HoOniBaHue HHGMOPMAILHH.

«Mopenu» SBAAIOTCS HHCTPYMENTOM He TOJbLKO acTpo-
nomos. CymieCTBYIOT MOREJAH aTOMOB, MOIEJH MOJIEKYJ, MO-
pend maasMmel.. IlocTpoenn paxe MoxeaH ¢u3HYeCKOro
MHpa, B KOTOPHIX (YyHAaMeHTa/blble MNOCTOSHHBIE HMEIOT
JApyrue 3Hayenud. I'amoB B CBOHX MpPOH3BEAEHHSAX C IJIaB-
HbIM repoeM MHcTepoM ToMnKHHCOM [0OBeJ TakHe 3JKcme-
puMenTnl A0 Kpafinocrd. Hanpumep, B knure «Muctep
Tomnxuic B Crpane YUynec» oH ¢ ouapoBaTe/bHBIM IOMO-
poM yBeawuuBaeT noctosHHylo Ilnanka B 10%7 pas, TeM ca-
MbiM yMekbllas CKOpPocTb cBeTa Ao 15 kM/u. B stom ¢an-
TaCTHYECKOM M BOCXHTHTEJBHOM SKCIepHMeHTe GHnapaHLie
Iapbl YMeHbIIAOTCe A0 Pa3MepoB KBaHTOB, BeJOCHNELH-
CTBI CTRHOBATCA MJIOCKHMH, KaK GJHHBI, 4aCTHILBI rasa AH¢-
¢ynaupyloT ckBo3b 6aMOYK H BCA BCeJeHHas yMellaercs
B CTakaHe!

4. 3akaiouenue. PoxneHne KocMHueckoii acTpOHOMHH

Taxum oGpasoM, MHe Kaxercs, 4TO ¢ puAOCOPCKOH TOY-
KW 3peHHs He CYUlecTByeT uepecyyp OOJbLIHX pas3aHyuil
MeXAy MeTORaMM aCTPOHOMHHM M (PH3HKH, a TaKXe APYrux
HayK. B nayunofi pa6ore npuXOAHTCS NOCTOAHHO HMETb Je-
J0 ¢ HeOGXOAMMBIMH NOCPeJHHKAMH MeXAy OO0DbeKTOM HC-
CNefOBaHMSl H 3HaHHEM O HeM. JKCNepHMEHTHpPOBaHHe —
3TO OMOCPEACTBOBAaHHE, TaK KaK 3HaHHe He/Jb3a MOJYYHTb
HeNoCpeJCTBEHHO.,

PaxkeThl, co3aanHbLIe BO BpPeMsi BTOPOii MHPOBOH BOFHBI,
OTKPBIIH [/ acTPOHOMHH OrpoMHYI0 00/1acTb HCCJIedoBa-
HHfL, a CNYTHHKHM H JpyrHe KOCMHMYECKHe anmnaparhl No3BO-
JWJAH HAM YBHAETb aCTPOHOMHIO B COBEPLIEHHO HOBOM
cBeTe, C WIHPOKHM N0JeM AN 3KCIEePUMEHTHPOBAHHA H BO3-
MOXKHOCTbIO H36eXKaTb HEKOTOPHIX HaHGoJee TATOCTHBIX MO-
Mex Ha NyTH MeXAy HabaiogareseM W CBETHJOM.

B 5701 HeGoabILOH KHHTe * MBI MONBITaeMCs NPOCJAELHTD,
KaK pa3BHTHe KOCMHYECKOH TeXHHKH BHI3Baso 6OJ/bILHEe Ha-
JeXIbl OTHOCHTENbHO MOLIHOIO Pa3BHTHS ACTPOHOMHH H 1O
Kakofi cTemeHH 31M HaleXAw ocymlectBuauch, OG6nactb

* U B kuure «Les observatoires spatiaux» Toro xe aBTopa,
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«IIepeceyeHHsI» aCTPOHOMHH H KOCMHUYECKHX HCC/eNOBaHHUM
NOKa elle MaJja, HO OHa HEYKJIOHHO pacTer.

PasyMeeTcsi, Mbl HauHeM C pasroBopa o0 Iporpecce, cBf-
3aHHOM C TeM (PaKTOM, YTO Y Hac Temepb UMEETCA BO3MOXK-
HOCTb MPOBOAHTb SKCNEPUMEHTHI C HCKYCCTBEHHBIMU Hebec-
HBIMH TENaMH: CNYTHHKaMH, METeOpaMH, KOMeTaMH, H 3a-
TeM DepefileM K aHalu3y 3aKOHOB MX JBHXKCHHS H CTPOCHHA
BepxHe# atmocdepnl 3eMJH.
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HCKYCCTBEHHBIE CITYTHUKH
KAK HEBECHBIE TEJIA,
HJHU BBEAEHHE B «3KCNEPUMEHTAJIbHYIO
HEBECHYIO MEXAHHKY»

Buiio 6b Gecnosie3HO NepeyHcasTb BCe KOCMHYECKHe H
op6uTa/ibHbE annaparhl, 3anylleHHbe HaYyHHasA ¢ 4 OKTAGPA
1957 r. — maThl BhIBeJeHHss Ha OpPOUTY MEPBOro0 COBETCKOrO
cnyTHHKa, B Ta6n. 1 B 2 (B KOHLUe KHHIH) nepeyuc/eHbl

150p {150

100

*——u‘ir T T T —4 .
1957 1960 1965 1967
Puc. 1. KoauuecTBo yAauHblX 3amyckOB M ammnapaToB, BblBELEHHHX Ha
op6uTH ¢ 1957 r. 3a 3TO Ke BpeMs BecbMa 3HAYMTEbHO BO3POC BeC
cnytHuxoB: ot 83,5 kr Aaa «Cpytuuka-1» (1957 r.) no 65 T aas
«CnyTHuka-7» # 3ateM Ao 126 T (pakeTHo-kKocMuueckuii Komnaekc «Ca-
TypH-5» — «Anoasion-4» (1967 r.). 3uakamu +, @, 4 0603HaueHH KO-
JINYEeCTBa CNYTHHKOB, BoiBeAeHHHX Ha opGutel CLUA, CCCP u dpanupeit
COOTBETCTBEHHO.

JHMIUb OCHOBHBIE 3anyCKH, NMpPeACTaBAAIOLIHE HHTEpeC A
acTpoHOMHuH, a Ha puc. | n3o6paxken poct obuiero uuciaa
3aMyCcKOB, U3 KOTOpOro BbIAE/]eHb yAauHnble. Mel He 6yneM
KacatbCd APYFHX TEeXHUYECKHX MOAPOGHOCTeH, KpoMe IpH-
BeJeHHLIX B 3THX TabaHLAX ¥ Ha pHCYHKe. B mociexywomem
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6yzeM paccMaTpHBaThb 3anyLIeHHBIl CIYTHUK KaK acTpPOHO-
muveckuil o6vexkT. Mbl MoXKeM H3yyaTh €ro Ha 3eMHBIX
o6CepBaTOPHAX M C NMOMOINBIO PaZHOTEJECKONOB, TEOLOJH-
TOB, IIHPOKOYrOJbHHIX (POTOKaMep U T. A. CIAEAHMTb 33 €ro
IBHXEHHEM IO TpaeKTOPHH. Ec/AM CNyTHHK He H3JydaeT
CHI'HAJIOB HJIH M3J/IyYaeT TOJbKO HENpPepbIBHBIA CHrHAJ HEH3-
MEHHOH d9acTOThl, TO Mbl He CMOXKEM_MOJYYHTb Hemocpen-
CTBeHHO MH(OpMalHioO O Tofl cpele, B KOTOPOH OH JBHXKeT-
csl (B OKOJI0O3eMHOM MpPOCTPAaHCTBe — O BepXxHeft aTMocdepe;
B MeXILIaHETHOM — O pafiHalHH, NPUXOAAUIEd M3 pa3HbIX
obsacTell BcesleHHOM, O KOPNMYCKYJSPHOM u3aydeHuHn CourH-
[a HJIH rajakTHKH, O MeXIIJIAHEeTHOH NbJIH H METEOpUTax).
B sTom ciyuae HHOpMALHIO O PA3AHYHBIX CHJaX, AelcCT-
BYIOIHX HA CHYTHHK, MOXHO NOJIYYHTb, TOJbKO H3yuas €ro
ABuxeHHe, Mbl OyaeM npuMeHATb HeOGeCHYI0 MeXaHHUKY K
006beKTaM, 3anylleHHLM YeJOBEKOM C 06LyMaHHOH Le/bio;
€CJIH YrOXHO, MOXHO TOBOPHTb 00 3KCNepumeHTarbroOl He-
becnod mexanuke.

M3 cun, meficTBylomuX Ha COYTHHK, YKaxeM, Npexae
BCero, rpaBHTallMOHHbIE CHJLI; CPe/lH HHX B NEpBYIO oyepedb
CJeAyeT BLIACNUTb CHJIY NPUTAXKEHHS 3eMJIH, OCKOJIbKY OHA
aBaseTca npeobiajgaiomed cpean APYrHX TPaBHTAIUMOHHBIX
CHJI, BJHSIOUWHX Ha JBHXKEHHe HCKYCCTBEHHOTO CIyTHHKA
3emau. CHJbl NPUTAMKEHHA APYrHX TeJ W HerpaBHTaLMOH-
Hble CHJB JHLIb BO3MYINAIOT JABHXEHHe CNYTHHKa B MoJe
TACOTEHUS 3eMJIH. :

1. 3aKOH BCEMHPHOr0 TATOTEHHS

Ecnn npeanonoxHTh, 4TO BO3MYIUEHHS OTCYTCTBYIOT H
Macca 3eMJH COCPeJIOTOYeHa B OJHOH TOoyke (HHXKE Mbl
YBHAHM, B KaKHX Npefeax 3TO NpelnojoxeHHe cpaBelu-
BO), TO op6uTOii cnyTHHKa 6yaeT d4.aunc ¢ ogHHM H3 do-
KYCOB B STOi TOUKe; SJUIHIC HeNMOABHXKEH B MPOCTPAHCTBE H
€ro IJIOCKOCTb NepecekaeT HebecHyio cdepy mo 60JbIIOMY
Kpyry.

JIBr:KeHHe CIIYTHHKA MO 3TOf OpO6HTe OMHCHLIBAETCS 3aKO-
namn Kenniepa. Cenyet yuecTb, 4TO ceMefCTBO BO3MOXHBIX
TpaeKTOpH# BecbMa OrpaHHYEHO, NMOCKOJAbKY mepureit (Tou-
Ka opOuthl, OnuxKafimas K 3eMJae, KOTopas 3/eCh cunTaeTcs -
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MaTepHaabHON TOUYKOI) He MOXeT HaXOAUTbCS BHYTPH 3eM-
Horo mapa (puc. 2).

Ipexpe YeM NPHCTYNHTb K H3y4eHHIO OpPOHT, MO3BOJBLTE
MHe TpeAyNpeAHTb uUHTaTe/sl: COBpeMeHHas HebecHas Me-
XaHHKa — BeCbMa CJOXHBIA MNpeaMeT, U 1 CcOGHpaIOCh H3-
JIOXKHTD JIHIIb HEKOTOPblE ee MOoJOoXKelHd, Heo6XoauMble AJs

pHC. 2. Bo3Mmoxible M HEeBO3MOKHBlE S/IHIITHYeCKHe 0])6"‘":1.

NOHHMAHHSI METOROB KOCMHYeCKo# actpoHoMuu. Hrak, Ha-
YHHAs HccJeJOoBaHHe OPGHT, MBI JOJIKHBI BBIYMCAHTD NMOTEH-
LHaJ CUI TATOTEHHA M NpPOBEPHTb OCHOBHYIO THNOTE3y O
TOM, 4TO NIPH MOLOGHHIX pacueTax 3eMJI0 MOXHO CUHTaTh
DPHTATHBAOIedl MaTepHANbHOH TOUKOH. |

Meur 3uaem, YTO CHJIa NPHUTAXKEHHS Tena C Maccolt M,
IeHCTBylOINast Ha TeJO C MacCcOi m, MpelACTaB/sgercs BeKTo-
pom F, nanpan/eHHLIM OT MacChl m K Macce M. Benuunna
sToil cuasl paBna GMm/r?;, nosToMy MOXKHO HaIHCaThb

F=—T‘“» (l)

rie u— eIHHUYHBIA BEKTOp Hampas/eHHs or m K M, G —
NOCTOSIHHAs. BCeMHPHOTO TATOTEHHS, 7 — PAaCCTOAHHE MeXAy
mu M.

H3recTHO, 4TO cuJa TAroTenus o6lagaeT MOTEHIHA/IOM,
T. €. B OKPECTHOCTH MacChl M 3Ta cHJa 3aBHCHT TOJbLKO OT
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KOOpAHHAT BBIGPAHHOM TOYKH H paBHa
F=—mgradV (2)

‘(nmu —mVYV, ecan HCNONb30BaTh CHMBOJ «Habna» BMeCTO
grad), rae V — ckansp, Ha3biBaeMblii 2pasUTAYUOHHbLM NO-
TeHyuarom Maccol M, BeJHUHHA KOTOPOro B JOGOH TOYKE
ONpefensieTcst PaBeHCTBOM _

v=—c2, 3)

Pasencrsa (1) uau (2) cosmectio ¢ (3), BHIPAXKAOT 3AKOH
scemuprozo tacotenuna Hoiotona. [as seanuunn GMg
MexXIyHapOAHLIM acTpOHOMHYECKHM coo3oM B 1964 r.
gpm-m;o snauenue 398,603 km3/c (Mg obosnauaer maccy
eMJIH).

2. Mortenunan cdepuyeckoro Tena

ITotennuan HeCKONMbKHX NPHTArUBAIOUIHX MacC, pacno-
JIOKEHHBIX B Pa3/JHYHLIX TOYKAX, HAXOAHUTCA CKAAAPHOLIM
CAOXCeHuem TOTEHUHANOB OTAeNbHBIX TeJ, TOrAa Kak COOoT-
BETCTBYIOLIME CHJBI CYMMHpYIOTCS Kak eexTopol. IlosTomy
ecnd Tpebyercss BHIMHCAHTH NOTEHLHaN B HEKOTOPOfi TOYKe
HJH CHJY, ACACTBYIOILYIO Ha TENO C Maccoil m B KaKOM-JH-
60 TOuke, yaoGHee HCIONb30BaTh CKAJADHBIN NMOTEHNIHAJ, a
HE BEKTOPHbIE CHJBI, MOCKOJNBKY CJIOXeHHe BeKTOpoB — 60-
Jee CJAO0XKHas onepanis, yeM cl0XeHHe CKaslsapoB.

Takum o6pa3oM, AJs onpefesenus IBHXKENHS CIYTHHKA
B MoJie TAroTeHns 3eman (He ABJASA0OIIEHCS B AEHCTBUTENb-
HOCTH MaTepuajbHON TOUYKOA) HaM cJaelyeT MPOCYyMMHpO-
BaTb norennuanbl GEeCKOHEYHO MaJblX uacTell mpuTariBalo-
ero Tesaa:

v=—a [, (4)

Jns Buiuncaenns uurerpana (4) pacnpocTPpaHEGHHOro Mo
BceMy 06beMy cdepbl, BuibepeM 3;1eMenT o6beMa Tak, Kak
nokasano Ha puc. 3, pasbusas cepy Ha KOHUEHTpHUECKHE
cJI0M. DNEMEHT Macchl paReH :

dm = (R) R?sin 8 d0 dg dR, 5)
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rae p(R) — macca enuHuusl o6bema (nnotHoctb). Caeno-
BaTeJIbHO, NOTEHIMa/ WapoBoro cjaos ToamuHo# dR B TOU-
Ke P paseH

T 2n
Ve=—0 [do [ dpp (R R 4R, ©6)
o 0 _
Hcnosb3ys OYeBHAHOe reOMETPHYECKOE COOTHOUICHHE
r?=x24+ R?—2R xcos0, )
3anuiieM .
rdr==xRsin0d6 (8)

W BBINOJHHM HHTerpuHposaHue. PaBenctBo (6) npuBopuTcs
K BUILY
2n Tp

V=—0C[ [n(RRTL2 4R )
0 L

. Ilpu unTerpupoBaHu# X ¥ R CUHTAIOTCA NMOCTOSHHBIMH; CJe-
AOBaTe/bHO, NOTEHUHaJ] IIapoBOro cjos TtoamuHoli dR ¢
uenrpom B O paseH

or Tp (B==71)

V=—6R2u®w [ [ drdgdr (10)

0 rg(8=0)

Bri6op cnoco6a BHYHC/JAEHHS HHTErpajsa 3aBHCHT OT TOTO,
BHYTPH WIH BHe cdepbl paguyca R Haxomutcs Touka P.
B HameM <«acTpOHOMHYeCKOM» clyuae TOYKa P sBiasercs
BHelnHe#t, Toraa

rg=X— R’
ro=x-+R
H, CJICOO0BATEJNbHO,
V=—ta0p R dR=—tm® L. (1)

CpaBuuBas 3TO Buipa)keHHe ¢ (3), MBl BHIHM, YTO NONYUH-
nach takas (opmy.aa, Kak ecam Obl BCS Macca IIapoBOTO
caoa 8m Gvina cocpenoToucHa B LeHtpe O. DT0 BHIpaKeHHe
CTpaBeAJHBO A1 BCeX MIaPOBLIX C/OeB NaHHOM cdephl, ecan
NpeAnoJOXKHTb, YTO IVIOTHOCTb 3aBHCHT TOJNBKO OT paccros-
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HUR oT UeHTpa O (npelnoJioxeHHe He CIAHIIKOM rpyboe aias
3eMau, no xpafiHeli Mepe B IIepDBOM NpPHOMHXKEHUH).
Takum o6pa3oM, B mnepBoM NpPHOGJIMXKEHHH MBI MOXeM
paccMaTpuBaTh ABHXKEHHMe CNyTHHKa 3eMJIH KaK ABHXeHHe
TOYKH C MaJOH MaccOol moj BJHAHHEM IDHTAXEHHS ApY-
ro#i ToueuHo#t Macchl Mg, pacnosioKeHHOH B LeHTpe 3eMJH.

Punc. 3. Buuncrenne noTeHiMana cdepnl Ha BHCUIHIO TOUKY.

K coxaneHui0o (MIH K CYacTbi0) I8 BbICOKOTOUHLIX
acTPOHOMHYECKHX HaOMIOAeHHH 3Toro npuO/IHXKeHHs Helo-
cratoudo. CnefoBaTe/IbHO, Mbl BBIHYXKJEHH H3y4yaTb 603-
MYyweHus TaKoro [JBHKeHH. DTO H3y4yeHHE JACT HaM [eH-
HYI0 ME(OpMAIHIO O BO3MYILAIOLINX CHJIaX; MOSTOMY HccJe-
IoBaHHe MOWHAMHKH JBHXKEHHS CNYTHHKa MpEACTaBJsACT
Gonbmofi uHTepec. Ilo3fHee Mbl BepHeMcst K 3ToH mnpobJe-
me (cTp. 41).

Oganako, nepeX TeM Kak cdopMysHpoBaTh 3afayH, ¢ KO-
TOPLIMH Ha NpPaK1HKe CTaJKHBAIOTCS CNELHAJHCTHI, H3y4aio-
IlHe JBHXKEeHHe CNYTHHUKOB, MONE3HO ISl OLEHKH BeJHUHH,
C KOTOPbIMH NpPHXORHTCA HMETb [esJo, PaccMOTpeTh He-
CKOJIbKO NpPOCTHIX 3ajad.

3. UncaenHoe uccaeloBaHHe NPOCTOro caydas
KpyroBoit opGuTh '

[Mpennigymuii ananu3 noxkasniBaeT, 4TO B KadgecTBe nep-
BOTO MPHO/IHXKEHUS] NPH HCCJIENOBAHMU ABUXKEHHSI CIIYTHH-
KOB MOXHO NMPHHATb 3aJauy O HBHXKEHHH IBYX TOYEUHBIX
macc, Kpyrosbie Op6HTHI COCTAB/IAIOT CeMeHCTBO BO3MOXKHLIX



30 .. TJABA 11

OpGHT, H C HX NOMOLIbLIO MOMHO OLEHHTh MOPAAKH HEKO-
TOpLIX BennuuH. CaenyeT OTMeTHTb NpPH 3TOM, 4TO GOJMb-
WIMHCTBO peasbHHIX OPOHT NMOYTH KpyroBhie: TaK Kak pa
auyc 3emain ~7000 KM, TO y OpGHTH C BLICOTON amores

+H1200)

3 2 27cymok 74 43munH
T(1meca (dedemBumensioef384400
Swavede) /= \Agwa)

[ (11edens)

1gP (P 8 uocax)
N

23456Mmun
Tlcymky)  4c

1F

42160 CmayuonapHsil

Tu24mun28c 5!370 Ibﬁepxyolcmb Semnu .
0+1yoc— 5 6 1gA(A8xw)

Puc. 4. Ilepnomm ofpailelis Ha OKOJO3eMIIBIX KPYroBhlXx op6uTax.
ITo ocu opausar — jorapudM nepHoga (B wacax), mo OcH aGcuuce —
aorapudm paccroanna or uentpa 3eMaH (B KM).

700 kM u mepuress 350 KM SKCHEHTPHCHTET OuYeHb MaJ:
e = 0,025, TTosToMy BO MHOrUX NpPaKTHYECKHX CJayyasx
KpyroBasi opOHTa sIBJSIeTCA AOCTATOYHO XOPOWIHM npHO.H-
JKeHHeM peasibHOH OpOHTHL.
[Mepnon. P u Goabuiasas nojyocb opGHTH @ (T. e. pagHyc
KpyroBo#i op6uthl) cesisaunl 111 sakonom Kensepa:
a® GM
®
F=W=const,
HJIH )
-l
P=2n(GMg)™" a'h, (12)
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Puc. 5. XapaxTepucTvku xpyroBbix opGuT. [To ocn aGeumce — BeicOTa

HaX MOBEPXHOCTHIO 3eMay (B KM), NO OCH OPAHHAT — XapaKTepHCTHue-

cKasi M KpYroBas CKOPOCTH Usap H Uxpyr (C/IeBa), BHAHMAas YraoBsas
CKOPOCTb Ungz; Ha MpaBofi- WKaje — Hepuon P.

Ha xpyroso#i op6ute BesuuHHa CKOPOCTH U (MOAYJb Bek-
TOpa CKOPOCTH) NOCTOSHHA H paBHA

Vrpyr = (GMg)™ a="h, (13)

Ha puc. 4 u 5 npuBeleHsl 3aBHCHMOCTH NEpUONA M CKO-
POCTH OT pacCTOSHMA. 3aMeTHM, 4YTO CTalHOHaAPHOMY
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CNYyTHUKY (T. €. IOCTOSHHO HaXOoAsllleMycs HaJd ONHOH H
TOI XKe TOYKO! NOBePXHOCTH 3eMJIH; TAKOH COYTHHK 3amyc-
KaeTcd B IIOCKOCTH 9KBaTopa B CTOPOHY BpalleHHs 3eM-
JIH) COOTBETCTBYET PacCTOsiHHEe OT LeHTpa 3eMJH A0 CNyT-

HHUKa:
a=42160 kM. _

Cneayer OTMETHTb, YTO €CTH ILIOCKOCTb OPGHTBI TaKOro
CIIyTHHKA HEMHOTO HaKJOHEeHa K MJIOCKOCTH 3KBaTopa, TO C
3emau OyneT KasaTbhCsl, YTO OH COBEpLUaeT JBHIXKeHHe Haj
OJHHM M Te e MepHAHAHOM K CeBepy M K IOTy OT 3KBAaToO-
pa. Ho6GaBuM, uto MmoGoe cayualiHOe OTKJOHEHHE OPOHTHI
OT KpYroBoH MNpHBEJeT K TOMY, UYTO CKOPOCTb, COLJIACHO
3akoHy miomaneil (II 3akou”Kennepa), GyAer H3MeHATHCS
BIOJIb TPAEKTOpHU: TaKoi CHYTHHMK OYyHeT Ka3aTbC MABH-
raomumMcs no KpuBo#, noxoxe#t Ha BocbMepky. Popma
9TOM KPHBOH OYeHb YYBCTBHTE/NbHAa K BO3MYILEHHSM, H3Me-
HAOIWUM OPOHTY. DBOMIOUUM ee NpeACcTaBAfA0T 60JbIIOH
HHTepec: Habaoflasi 32 HAMH MOXHO, B YaCTHOCTH, YCTaHO-
BHTb 3JTHNITHYHOCTb SKBATOpa 3eMJH.

Ilpu a = 384 400 kM (cpenHee paccTosiHHe OT 3eMJHU A0
Jlynuel) mepuon paseH 27 cyt 12 4, 4TO COOTBETCTBYET JYH-
HOMY Mecsilly, eC/H NMpPHHATb Maccy JIYHB paBHOR HYyJIO;
YUHTHIBasi, 4TO B AefCTBHTENBHOCTH Macca JIyun Mg xo-
HeuHa, NOoNyYHuM

P=2n(Mg+ M¢) " a"G™" - (14

H JIeTKO HaiifieM, yTo nepHoA paseH 27 cyt 7 u 7 muH. D10
oyeHb OJH3KO K [JeHCTBHTE/NbHOMY 3HaueHHi0 27 cyT
7 4 43 MuH. -

Mu yxXe roBopuif, 4TO HM3KHE CNYTHHKH (K HHM OT-
HOCITCA BCE IIMPOKO H3BECTHblE CHYTHHKH) NBHKYTCA 0O
nouty KpyroBuM op6utam. Ha puc. 5 npuBeneHs 3Hauenus
napaMeTpoB CTPOr0 KPYroBbIX OPOMT HH3KHX CIYTHMKOB:
nepHoja, KpyroBod CKOpPOCTH, MaKCUMaJbHOH BHIHMOR yr-
JIOBOH CKOPOCTH,~— H BeJIHUHHA Uxap, CMBICA KOTOpO# Oy-
aeT BhisicHeH HuXKe (cTp. 69). 3aMeruM, uTo BHAMMAas CKO-
pocTb CnyTHHKa (HanpuMmep, B rpalnycax B CeKyHAY BpeMe-
HH) YyOBbIBaeT 3HauuTesNbHO OblCTpee, yeM KpyroBas CKO-
pocThb,
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4. Hekpyrosule Kenaeposckue opGHTH
HCKYCCTBEHHBIX CHYTHHKOB

He npucrynas noka K H3yueHWI0 BO3MYIIEHHH, COCTaB-
JISIOWHX OCHOBHYIO He/lb HCCJACNOBAHHA NBHXKEHHS CIyTHH-
KOB, 0600IIHM NOJNyYeHHbIE paHee Pe3y.ibTaThl Ha CJyuai
HeKPYroBHIX OPOMT M HafiieM YCJIOBUS sbi8ederuUn CRYyTHU-
Ka Ha opbuty. ‘ :

B o6uiem ciysae op6HTH HCKYCCTBEHHBIX CIYTHHKOB He
ABJASAIOTCS KPYroBbIMH, XOTfl, KaK OTMeYajioch BhIle, HX

Anozed

Puc. 6. Ilapamerpn, onperensiomue OpGHTY.

IKCUEHTPHCHTETH OUeHb MaJbl, TaK YTO OHH OJU3KH K KpY-
rosuiM. OcTaBasichk B paMKax KeINIepOBCKOH 3ajadd HBYX
TeJ, NpPeANoJoXHM [OKa, 'ITO OpOHUTHL XapaKTepH3YIOTCH
JHIIb ABYMSI NapaMeTpaMHu: NepHOAOM H BHICOTOH nepHresi
WIH BBICOTAMH nepures u anores. B ofHo#l u3 TOueKk STOMH
OpOUTHEI NPOHCXOAUT BBIBENECHHE CNYTHHKA 110 OKOHYAHHH
nojera paxerbl-HOCHTeas. Besnuuna u nanpasiaende CKo-
POCTH B 3TOH TOUKe NOJHOCTbIO onpepeasior opbuty. Ha-
4aJbHYIO CKOPOCTD M TOJOXKEHHEe TOYKH.BbIBeIEHHSI MOXKHO
NPUHATL B KayecTBe HCXOAHBIX mapameTpoB (puc. 6).

Hanomuum 3nech psil Xopowo H3BECTHBIX pe3yJbTaTOB
TEOPHH KENIePOBCKOr0 ABHXKEHHS. '

Ipexnae Bcero, ecsu TOYKa BhIBeAeHHs Ha OpGHTY Je-
JKHT Ha NMOBEPXHOCTH 3eM.JIH ¥ €CJH B 3TOH TOUKE CKOPOCTDH
He Hanpas/JeHa CTPOro TOPHU3OHTANbHO WIH 0O BeJHYHHE
MeHblleé KPYroBoOil, TO op6ura -0653aTe/IbHO Mepeceyer fo-
BEPXHOCTb 3eMaH B APYrofl Touke (BC/IAEACTBHE CHMMETPUH

92 3ak, 518
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3JIMNCA OTHOCHTENBHO OOJBIIOA OCM), M HdajbHEHAWHH no-
JeT OyAeT HeBO3MOMKEH; C/eNOBATENbHO, TOYKA BHIBEAEHHS
OOJI)KHA pacnosaratbcsl Haj 3eMHO#l NOBEPXHOCTbIO. Mul
YBHAHMM Janbllle, YTO CNYTHHK BBLIBOJUTCS B TOUKY BLIXOAA
Ha OpOUTY .NO NMPOMEXKYTOYHON «NepexoAHoi» opbuTe C HC-
N0J1b30BaHHeM HETPABHTALMOHHBIX CHJI.

flcHo, uTo npy oueHb GOJBLION HayaJAbHOM CKOPOCTH am-
napaT MOXeT BBIATH H3 rPaBHUTALHOHHOrO MoJsl 3eMJaH U
yAaauTbcs B «6€CKOHEYHOCTb» (T. €. B JaHHOM CJlyyae OKa-
3atbcsl B nose tAroTennss Coanua). Hamporus, ecnu Ha-
4aJbHasg CKOPOCTb HEBeJHKa, TO annapar BepHeTcsi Ha 3eM-
JI0, MOCKOJIbKY <MNEPHLEHTP» * SJIJIMNTHYECKOrO ABHUKEHHS
JIeXXHT «HHXKe MOBEPXHOCTH», T. €. BHYTPU 3eMJIH.

Bosnee Toro, oTMeTruM, uTO B 3TOM cayuae (THOHYHOM
Ans GaJJHCTHKH) MOXKHO BOOGIle He NOJAb30BAThCS pe-
3y/JbTaTaMH acCTPOHOMHYECKON 3aJauH ABYX TeJ, a CYHTAThb
«I0oJle TATOTEHHA» OJHOPOAHBIM B OKPECTHOCTH TOUKH
crapra. [Ipn TakoM npeAnonoOXeHHH TPaeKTOPHS OKashl-
BaeTcs mapa6osofi. TouHOCTs 3TOr0 npHOJHNKEHHS oOIlpe-
JensieTcsl TOYHOCTBIO, ¢ KAaKOH NOBEPXHOCTb 3e€MJIH MOXKHO
CYHTaTh MJIOCKOCThIO.

Korpa ckopocib Hemoctatouna (Vo= n/2, vy << Uxpyr)
HJN HanpaBieHa HeropusonrtadbHo (Vo << m/2), MH uMeeM
Jeso ¢ 3afayell 6aJJIMCTHKH, paccMaTpHBaolLel, Hanpuvep,
JBHXKEHHe CHapsifoB. MOXHO BBIYHC/AMTb, Ha KaKOM pac-
CTOAHHH ** OT TOUKH CTapTa CHapaAA ynafer Ha 3emJuo. Bui-
YHCJEeHHA Npollle NMPOBECTH, HCNoJab3ys 3akoHsl Kenaepa.
H3 xopomo usBecTHOro BuipaxeHus (27), nNpHBEAEHHOTrO
HHXe, NoJyyaeM

1 —a?sin?V,
Vi—2—ad)aZsin?V,

¢, =2 arccos

(15)

rae o onpeneasaeTcss paBeHCTBOM
= 00/ Ukpyre . (16)

* B neGecHofl MexailimKe TEPMHHOM «mepHrefi» 0603HaUaOT TOUKY
OpGHTH, GAMXKAHWIYIO K UeHTPY 3eMsH, a He K KakOA-A1HGO TOouke ee
noBepxHocTh. [TosToMy Gonee oGmu# TepMHH <«NepHUEHTP» B HaH{UOM
clyuae SKBMBaJEHTEH TepMUHY «nepurefis. — [Tpum. ped.

** B ZaHHOM cayuae HMeeTCcA B BHIY YIJOBOE PacCTOfiHHE, T e.
yroa Mexjly HampaBAeHHAMH H3 [EHTPa 3eMJH B TOYKH CTapTa H Na-
nenus. — [Tpum. nepes.
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MaxkcumainbHoe pacCcTossiHHe JOCTHraercs npH
1

sin? Vo= gt ) (17)
H ero 3nayeHue paBHO ,
Q0. max = 2 arcsin -i,—f? . (18)

BepHeMcsi K KeMJIEPOBCKHM OpOHTaM CHYTHHKOB. Tumn
OpOHTHl XapaKTepH3yeTcs 3HAYEHHEM 7NOCTOAHHOU 3JHep-
euu h: :

M
h=1uvl—2G —r-fi (19)

Ecau h > 0 (eunepboaruuecklhe unu napaboruueckue op6u-
THl), TO OpOHMTa annapata He3aMKHyTa. HanpasieHue Cko-
pOCTH Ha GeCKOHEYHOCTH 3aBHCHT OT HampaBJ/ieHHs HayaJb-
HOUl CKOpOCTH *, a BeJINUMHA ee 3aBHCHT TOJbKO OT 3Haue-
Hia HayajbHoM cKopoctd. [lnsa napabosuuecKod OPGHTHI
CKOPOCTb Ha OeCKOHEWHOCTH paBHa HYJI0, AJs THnepOoJH-
yecKofi 3Ta CKOpOCTb paBHa KBaAPaTHOMY KODHIO M3 TIiO-
CTOSIHHOH 3HEPrHH:

Mo\
0, = vo(l — 26 vg:) . (20)

Tpn h < 0 op6uTa ABAAETCA 3A4AUNCOM, KOTOPLHIH Ompene-
Jsetcs BeauunHaMu Vo, ro, Yo (BBIBOA 3THX XODOIUO H3BECT-
HBIX COOTHOILUEHHH HHTEPECYIOUIHHACSH UYHTATeJb MOXKeT Hai-
TH B yueOHMKaX, Tlle H3J1araercs TeOPHS KOHHYECKHX cede-
HHH, HJIH B KYypCcax MeXaHHKH).

Bosabuiass nosyoch saaunca pasHa

M M
a=-o—h&=oMe/(2—r;ﬁ—vg), @1)

a nepHox

2GM, -
P=2(GMg)™" o' = 2nGMo (2 — o}

vo) ,;. (22)

BKCHeHTpﬂCHTeT e HaXOOHUTCA M3 COOTHOWIEHHSA
C?

M~

GMea

To

l—e?=

(23)

* A 1akxe ee yHcaeHloro suauenus. — ITpum. ped.

2#
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rae C — nocTosiHHas IJIollajel, BXoAswlas BO BTOpOi 3a-
KoH Kennepa:

C rtde :
= —‘-i—t-u =const = roUeSin Vo‘ (24)
Takum o6paszouM,

Konuu Goabmo# OCH HAaXOAATCA Ha CJAeLYIOLIMX paccTos-
HHUAX OT Gokyca:

rmn=a(l —e), rmx=a(l+e) (26)
M HasbIBAOTCS COOTBETCTBEHHO rnepuzeem H anozeem op-
6UTHL. .
Tenepb u3yunM ABHXKEHHe CNYTHHKA MO 3JIHNTHYECKOH
opbure. ITomoxkenue cnyTHHka Ha opGute YAOGHO OMHCHI-
BaTb B MOJSIDHBIX KOOpPAHHAaTaX r H @ (3TOT Yroa Hashl-
BaeTcs <«MCTHHHOM aHOMaJMeid») *. CBsizb MeXAy 3THMHU
KOODAMHATAMH 3a[aeTCHi COOTHOLIEHHEM

a(l —e?)
r= l1+ecosg* (27)
Benuuunn r u @ 9BAA0TCA GYHKUMSIMH BpEMEHH, a BeJH-
YHHA CKOPOCTH ¥ HAXOAHTCS M3 pPaBEHCTBA:
_ (2 _ ])'/s
(GMg)" (2 —1)". 28)

PeanbHas annunthyeckas op6ura NOJKHA YHOBJETBOPSITH
ellle OHOMY YCJaOBHIO (mepBoe ycioBue h << 0):

I'mppn=2a (1 - e) > R@’ (29)

oGecneunBaiolieMy JBHXEHHe CNYTHHKA Haj MOBEPXHOCTHIO
3eMJIu. :

ITonaras. sapauubiM ro = Ry + H,, rme H,— BHcoOTa
TOUKH BBIBEJIEHHSl CIIyTHHKA, H CUHTas mepeMEHHBIMH TOJb-
KO Up H Vo, MBI NOJYYHM JByXmapaMmeTpuueckoe ceMeicTBO
KDHBbIX, JAOCTaTOYHO IIPOCTO OMNKCHLIBAIOIHX BO3MOXKHbIE
OpGHTHI.

Ecan ro= Rg, TO H3 nepBoro ycJaoBHS, KOTOPOMY
JOJIKIIa YAOBJIETBOPATL OpOHTA, CleAYeT:

v, < V2GMglRp=11,2 km/c =,

* OH OTCuHMTHIBaeTcs OT Hanpasieuna Ha nepureft. — [Tpum. nepes.
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npy mobom Vo danuntuueckas op6uTa cyuiecTByeT TOraa
H TOJbKO TOTAa, KOrfla Uy MeHbille «IapaloJHuYecKoi» CKO-
POCTH Up,o. B mocienyiomeM Mbl MCHONb3YeM HECKOJABKO
Hnble 0603HaYeHHsi, B YaCTHOCTH IPHHAB HOBYIO €IHHULY
CKOPOSTH.

2

-1

0

Pué¢. 7. C nomownio $ynxkunu 2z(n) MOXKHO NpeAcKasaTb Xapakre-
PHCTHKH OPGHTHI

BBensi 6e3pa3MepHble BeJHYHHLI
y=(vo/vp,0%s &=H/Ro,
x=sin?V,

MOXXHO paBeHcTBO (25) mpeAcTaBHTb Tak:

z=l-—e“’=4xy(l+e)2(—l—_:—_—;—-y)= .
=4dxy(l+¢)[l —(1+e)yl. (30)

Orciofa cpa3y e BLITEKAeT, YTO SKCHEHTPHCHTET OPOHTHI
omnpejeaseTcss ABYMsl BeJHYHHaMH: X (HanpaB/eHHe BbiBe-
neHus) H npoussedeHHeM (14 e)y=mn.

M3 3TOro COOTHOLIEHHA CJeAyeT, uTO [/ NPOH3BOJbLHOH
BHICOTH H, mapaGosnuyeckas CKOPOCTb Up m AOCTHraeTcd
npu n = 1 H paBHa

Y, =050/ V T+ HJRe. SN

I'padpux dynkmun 2/x = 4n(1 —n) usobpaxen Ha puc. 7.
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Ipu n = 1/; 2/x = 1, TaK 4TO CKOPOCTb ONpeflensieTCs pa-

BEHCTBOM
GM.\" H.\""k
0y = (T.:B) (1 + 2 ) S (32)

Ha puc. 5 npuBeneno sHauenune 31oil BeauuuHbl npu Ho==0.

3ameTuM, uto npH ¥ = 1 (ropH3oHTa/bHOE BLIBEJEHHE)
sTa BeaHuHHA OyJdeT CTPOro COOTBETCTBOBATb KPYroBol op-
6ure. Korna v, mepexoZuT uepes 3TO 3HAueHHe, THN OpOH-
TBl MEHSIeTCA: NPU Uo => Uypyr OAMH M3 IBYX (OKyCOB —

Puc. 8. CemeficTBa OpOMT, COOTBETCTBYIOLUIHE TFOPH3OHTAJBHOMY Bb-
BeJIeHHIO,

HEeHTp 3eMJIH — OKa3blBaeTCss 6/HKaflllIMM K TOUKEe BBIBele-
HHUS, KOTOpast OKa3blBaeTCsl NepureeM OPOHTH; NpH Uy =
= Uypyr 062 GOKyca OpOHTHl COBNAZAIOT B LEHTPe 3eMJiH;
OPH Uy << Urpyr LEHTP 3e€MJIH OKa3blBaeTCst HaJbHHM (OKy-
COM, a TOYKa BLIBeJleHusi — anoreeM opOutel (puc. 8).

Ecau x <! (Hak/noOHHOE BhiBeJeHHE), TO OpOHTA HHKO-
raa He 6ygeT KpyroBoil; mpu YOLIBaHHH ¥y GOMLIIAS OCh 3J-
JUNTHYECKOH OpOMTH NOBOPAauHMBAeTCH M IKCIEHTPHCHTET
NPOXONMHUT uepe3 MHHUMaJbHOe 3HauyeHHWe, He JOCTHras
Hyas (puc. 9).

O6parumcst Tenepb Ko B'ropomy YCJAOBHIO, KOTOPOMY
JIOJ2KHA YIOBJETBOPSATH opOuTa:

rmm=a(l —e)>Rg. (33)
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Ipu x = 1 moxHO HanucaTb (cM. puc. 6)

2a > Hy+ 2Re. (34)
Tak kak
a 1 1+e
Ry 21—7 (35)

Puc 9. CemefictBa OpGHT, coone'rc'rnylomne HaK/JIOHHOMY BHEIBeAEHHIO.
Kpyrosas opGHTa HeBO3MOMKHA.

[cM. dopMyay (21) u onpeaeneHHe NapaMeTpoB & H n] TO
orcona
I >et2, (36)

HJM NPH MaJIoOM &

1 1 1
1> re =TT (37)

CaemoBateniblio, op6uta mepeceder 3eMJi0 NPH 3HAYEHHH
Vo, MEHBIUEM CJeAyIoIeli BeJHIHHBI:

Oann = (20Mo/RS)"[ (3 — &)1+ o7'".  (39)
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MoxHO 6bTo 6bl HHTYHTHBHO NOYYBCTBOBATb, 4TO 3Ta Be-
JAHYMHA HEMHOTO MeHbllle KPYroBO# CKOPOCTH.
- Tlpu x 5= 1 BbLIYHC/NEHHA HECKOJBKO YCAOKHAKTCA. Mbl
.OPENOCTaBUM HX NPOJENaTh HHTePeCYIOLUIeMYC UYHTaTeIo.
pHBedeHHOE BHIIE YCJOBHe MepecTaeT GbiTh CrnpaBeiJH-
BLIM, €CJIH BbiBEleHHE NPOMCXOAHT He B anoree. HerpyaHo
y6eauThbesi, 4TO B JIOGOM CJIyuae BEeKTOP CKOPOCTH B TOUKE
BHIBeJICHHsl JOJIKEH JiexaTb BHE KOHMYECKON MOBEPXHOCTH,

Puc. 10. Onpeneneiive ycNOBHA BhBeleHHA HAa BOIMOXHHE OPGHTH.

Kacalolleficsi 3¢eMHOro mapa, ¢ B¢pIUHHON B TOUKe BhIBEeNle-
Hus (puc. 10).

3ameTHM, 4TO BO BCeX 3THX 3ajayax yrol Mexjay Bek-
TOPOM CKOPOCTH H BeDTHKAJbi0 BXOAHT TOJMBKO MOA 3HAKOM
KBajapara cunyca. MHbiMn ciloBaMH, OpGHUTH C YriiaMH BH-
Beaennsa Vo u n— Vo He oTamuaorca Apyr or Apyra.. .

ITpu orcyTcTBHM BO3Myilenuii npoGaeMa OpOHTANLHOTO
ABHXEHHS CNYTHHKA HCUEPNBIBAETCS PACCMOTPEHHBIMH Bhilile
sanavyamu. Cnenuanuctel no HeGecHoli MexaHHKe GbICTPO Ol
yTPaTHUAH K HMM HHTepeC, ecaH Obl He CYIIeCTBOBA/JH BH-
COKOTOUHbI€ MeTOAbl HaG/IIONEHHH, M03BOJIRIOLIHE H3yyaTh
803myujenun opOuT, H ecnu Gbl He BO3HHMKJAA 3axaua opbu-
TaAbHO20 nepexoda, T. e. nepexofia ¢ oAHON OpPOHTHI B nose
TATOTEHHS Ha APYryI0O NojA JAeficTBHeM N06aBOYHLIX CHJI, NPH-
JIOXXEHHbIX K COYTHHKY B 3aJlaHHOf TOUKe,
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5. BoamylieHHsi KenJepoBCKHX OPGHT

Cpenn Bo3mymeHHfi HanGoslee BaXKHBHIMH SIBASIIOTCH Te,
KOTOpbIe BhI3BIBAIOTCA HeCepPHUHOCTbIO 3eMJIH.

A. Bosmywenus, sovizvisaemsie HecgepudHocToro 3emau

K uentpanbHO# cuie caelyeT AOGaBHTb NPUTATUBAlO-
IyI0 CHJY, Hanpab/ieHHe KOTOPOH H3MeHseTCH. YINpOLIEHHO
MOXHO CYHTaTb, YTO 3Ta CHJA BLI3BIBAETCA B OCHOBHOM
5KBaTOpHa/NbHbIM B3AyTHeM 3eMmaun. $lcHo, uTO H3yueHHe
BO3MYIIEHHH ABHXKEHHA HCKYCCTBEHHHIX CNYTHHKOB, BhI3bl-
BaeMbIX NOAOGHBIMH CHIAMH, upe3BbiYaifHO BaXXHO AJs reo-
ae3uu. CrenyeT noAYepKHYTb, YTO BO3MYLUEHHs JABIXKEHHS
HCKYCCTBEHHBIX CMNYTHHKOB BC/AEACTBHE HeC(hEepHUHOCTH
3eman BBUAY HeGOJbUIMX PAaCCTOAHHA CNYTHHKOB OT 3eMJIH
HMeloT mpeofJajaiolliee BJHAHHe CpefH BceX APYrHX rpa-
BHUTALHOHHHIX BO3MYULEHHH, O KOTOPBHIX peub NMOMJAET HHXKe.

Insa pacueta BO3MYIIEHHBIX OpPOMT HaM NOHaXOOHTCA
noTeHUHay 3eMJH, onpeleneHHu paBeHcTBOM (4). Cumras
OTHOIUEeHHe R/x JOCTaTOYHO MaJbM, NPeACTaBHM PaBEHCTBO
(7) B rakom BHAe:

L=+ 2@+ &+ ..). @9

dyuknun f;(8) apasiorcs nonunomamu Jlexanjpa or apry-
MeHTa €0s 0:

f1(8) = P; (cos 0}, (40)
rie

@ [, =D
P‘(x)"zi(n)"[x 2(2i-—-l)x +] 40

PaBencTBo (4) JIerko mpeobpasyeTcss B cjiefyloliee COOTHO-
ILeHHe ‘

V=m0 [ -

=6 [+ 2@+ RO+ .. |=
=Vo+Vi+ Vet ...)=Vo+ & (42)
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UYnen nynesoro nopsgka Vo= —GM/x Guln HaMu paccMoT-
PeH paHble.
BosBpamasce kK puc. 3, HalineM, 4TO

cos 0= ﬁ—":%ﬁ , (43)

rie &, 1, { — koopauHaTH TOYKM M, B KOTOpO# cocpenoTo-
yeHa Macca dm; o, B, y — KOOPAHHATH TOUKH P, B KOTOpO#
BBIYHC/ISIETCA TPABHTALMOHHBIN MOTeHUHAN]; HaKOHel,

V,=—%[af§dm+ﬂfndm +v [edm]. (44

UnTterpanml, crosuine B cCKOGKax, ONpeAeasioT KOOpAUHATH
LeHTpa Macc Teja (3TH HHTerpajn o6pallaloTcs B HYJb,
€CJIM Hayajlo KOOPAHHAT NOMECTHTb B LEHTpe Macc).

TakuM e 06pa3oM MOXHO BBIUHCJAHTBD COCTABJAIOLIHE
Va, Vs, Vi. B Buipaxenue ansa V, BXOAAT IJIaBHbIE H LEHTPO-
6exHbIE MOMEHTHl HHEDIHH Tesla OTHOCHTENbHO ocefi Koop-
auHat. Unensl Vs u Vi comepxaTt MOMEHTH HHEPLHH BHICIUHX
NOPsAKOB.

Ecnn Teno chepuueckn CHMMETPHYHO U COCTOHT H3 ORHO-
PORHHLIX 1HAPOBHIX cJ0eB (cjayuafi, pacCMOTpeHHHIH Ha
cTp. 28), TO BCe uaeHbl, KpoMe V,, o6parsiTcs B HYJb. *

B coBpemenHblx pa6orax moTeHunan 3eMaH NpencTas-
JseTcs B BHAe (YHKUHH OT IIHPOTHI ¢ M JOATOTH L:

S S (S
n=2

+ Y (%) pp (sing) C,pcos mL 4 S, sin mL)] } » (4)

m=1

rne Pp— nomunomu Jlexannpa, a p™ — NpHCOELHHEHHbIE
noaunoMel Jlexaunmapa:

M (x) — ‘ (n+ m)! 12 d™P, (%) :
Pa (")"1/2(2n+1)(n—m)1 (=)™ ===, (46)
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Kos¢dunuentol 7, HasbiBalOTCS «30HaJbHEIMH T[apMOHH-
KaMu» *; onn pasHu (Kosamu, 1964 r.):

7,=1082,64 - 107°,
Fa=—2,55-10"%
7o=—1,65.10"5
7s=—0,21.107",

a k03pduuueHTHl Cpnm U Spm HA3HIBAIOTCA «TeCCepatbHLIMH
rapMoHHKaMH», corjacHo Angepaio (1965 r.):

Cyp=2,45- 1075,
Spp==—1,52.107%5,

®dusudeckuil cMBICA 3THX KO3((HUIHEHTOB TaKOB: Fp Xa-
paKTepusyeT HaJIHUHe 3KBAaTOPHAJbHOH BLIMYKJIOCTH 3eM-
Jy; 7‘; — aCHMMETpHIO I0JKHOTO M CeBEPHOro Noaymapuii -
(BcaeacTBHe TaKol acUMMeETPHHM 3eMJs HMeeT rpylleBHA-
Hy1o dopmy); Ce # Sz — 31NUNTHYHOCTDL 3KBaTOpa. Baaro-
#aps AOCTHTHYTOM BHICOKON TOYHOCTH aHaan3a HabaoneHHil
3a JABHXEHHeM CHYTHHKOB, K HAcTOslleMy BpeMeHH mH3Be-
cTHH Gonee 200 ko3dduuyentToB Cpm ¥ Snm.

Jns BbluHC/IEHHS M NPOrHO3HPOBAHHS MOJOXKEHHS ChyT-
HHKa C TOYHOCTbIO 10 20 M HeO6XOAMMO HCIOJAL30BaTL BCE
9T Ko3pduuuentsl. JlaHHble, noaydeHHble ¢ MOMOILbIO Ja-
3epHOMN JIOKaLHH, NO3BOJAT ONpPeAe]HTh elile Goabiue Ko3¢-
¢uuneHTOB 7, Cam U Snm, U NPOTHO3 CTAHET €llle TOUHee.

B. lipyeue epasutayuonnsie 803MyueHUR

JIyHHBle BO3MYIIEHHS B ABHXXEHHH HCKYCCTBEHHBIX CNyT-
HMKOB 3eMJ/IH, KaK U NPUJHBHBIE CHJBI, 60/ee 3HAYHTENbHBI,
yem Bo3wyilenuss ot CosHua. A ecqu peub HAET O KOCMH-
YeCKHX anmaparax, NpefjHa3HaueHHbIX JAaa nometa K
Jlyse, Bausiume JIyHB yXe HeJab3sl paccMaTpHBaTh Kaxk

* «TapMonNKaMuH» OGBIUHO HA3LIBAIOT He TOCTOSHHLIE BEJHUHHbI
Fny Cnm, Snm, 8 Qynkunu s pasnoxenun (45), kospduureHTaMH KO-
TOPHIX ABJSAIOTCA STH NOCTOAHHbIE, — /Tpum. peod,
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BO3Myllaloliee — HeOGXOAUMO pewaTh 3adauy Tpex Tea,
Maccoll OIHOTO M3 KOTOPHIX MOXHO mpeHeGpeub *.

Bosmymenns ot CoJHlla Takxke OueHb Bax{Hbl (OHH SB-
JISIOTCS OCHOBHEIMH B [IBHXKEHHH €CTeCTBEHHLIX CNYTHHKOB —
HanpuMep, JIyHbl — BOKPYI «CBOHX» nJjaHer). B mexmia-
HeTHOM mnoJseTe (CKaxeM, OT 3eMJH K JApyroi miavere)
CoJiHlle OKa3HIBaeTcsi [VIABHBIM INPHTATHBAIOILHM TeJOM, a
3emsa uIH, HanpuMep, Mapc cTanoBATCs BO3MYILAIOIIMMH
TeJIaMH NPH JABHXXEHWH annaparta B IPaBHTallMOHHOM NoOJe
Coanua (cM. crp. 72).

Bo3sMylleHHAMH OT APYTHX MNJaHeT HJIH HCKYCCTBEHHBIX
CMYTHHKOB Ha OKOJO3eMHBIX OpOHMTax MOXHO HpeHeOpedb,
3a HCK/IIOYeHHeM (Jydasi oOueHb OJH3KOrO NpPOXOXKIeHHs
Jpyroro cnyTHuka. B 3TOM c/yyae MPOHCXOAHT «CTOJKHO-
BeHHe», NMPH KOTOPOM CNYTHHKH OGMEHHBAIOTCH SHEPrHSIMH
H NepexoifiT C OJHOH OpGHTHI Ha HAPYrylo; 3TOT Mepexon
NpOTEKaeT 3a OYeHb KOPOTKHH NpPOMEXYTOK BpeMeHH IO
CPaBHEHHIO ¢ NMepHOJAOM ofpallleHus, H AJHHA OTpe3Ka nepe-
Xo/la 3HAYHTeNTbHO MeHbIlle NJHHH Bcefi OpOMTH. Moxer
CNIYYHTBCS, YTO IIOCAE «CTONKHOBEHHUS» HOBasg opOHTa He
6yneT npuHalJjiexXaTb CeMeACTBY HONYCTHMBIX OpOHUT; TOraa
CNyTHHK HeH36exxHO ynajger Ha 3emiio. OaHako 4HC/aI0 CnyT-
HHMKOB, HaxOAAllXXCs Ha OKOJO3eMHBIX OpOHTax, Bce elle
CIHIIKOM Majio, H BEPOSITHOCTb TAKOrO «CTOJIKHOBEHHS»
6su3Ka K HYJIO.

. B. Hezpasurayuonnbie 803MyuieHus

TToMuMmo BO3MYylIeHHA u3-3a HechepHYHOCTH 3Sem.H,
CTOJIb K€ 3HAYHTEJbHYIO pOJIb MrpaeT H psj APYrux BO3-
MyILeHHH.

ITocKOMBKY HCKYCCTBEHHBle CNYTHHWKH IBHXKYTCA B JO-
CTAaTOYHO NJOTHOH artMmocdepe, Henb3d npeHeGperaTb BO3-
HHUKalollefi CHJOH CONPOTHB/IEHHA. DTa CHIa 8aBHCHT OT
BBICOTHl COYTHHKA H, CJeJ0BaTe/]bHO, H3MEHSeTCS BAOJL Op-
6uTH, ec/H TONBKO OpOHTa He ABASETCA KPYroOBOIL

BecbMa cymiecTBEHHO H BIHAHHMe OQBACHUR COAHEYHO20
usny4erus, B 0COOEHHOCTH KOTAA mMJIOLIaAb NOBEPXHOCTH
CIIyTHHKA, ocBemlaeMas ayuaMu CosHia, JOCTaTOYHO Be-

* Tak Ha3biBaeMas <orpaHHuennas s3ajaya Tpex Tea», — [1pun,
neges,
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JuKa (KaK y CIyTHHKOB THUma «3xo0»). fIcHo, yTo AeficTBHe
COJTHEYHBIX Jydelt mnpekpamiaercss (HJIH BO30OGHOBIAETCS)
B TOT MOMEHT, KOr/la CIYTHHK C OCBELlIeHHOH CTOPOHHI mepe-
XoIuT B cb6JacTb 3eMHON TeHH (Hau o6GpartHo). Huuamuue-
CKUMU 3¢hpeKTaMu OT COJIHEYHOro BeTpa, HAH IOTOKOB ObLl-
CTPLIX 4YacTHIl, HCMYCKAaeMbIX COJIHEYHOM KOPOHOH, mpene-
Gperarb, pasyMeeTcs, Takxe Hesb3fl, OAHAKO 3TH 3(PdexThi
noKa m10x0 u3yyeHu. Ellle MeHblIe HCCleZ0BaHbl 34eKTPO-
CTQTUYeCKUe W 3AeKTPOMASHUTHbIE CHADL.

I'. Hckyccrsennole 803myujenus

Hakonen, Mbl HOMXKHB BBIAETHTH NPeACTABJSIOUINE OCO-
6blfi MHTepec HCKYCCTBEHHble BO3MYUIEHHSl, KOTOpPhle BHI3hl-
BAlOTCA PagUOKOMAaHAaMH, aBTOMAaTHYeCKHMH IIpOFpaMM-
HBIMH YCTPOHCTBaMH Ha GOpTy CNYTHHKA WJIH 3KHNaXeM
annapata. OTH BO3MYILUEeHHA NOpoXxaloTcs paGoroil He-
GoMbIIMX peaKTHBHBIX [BHraTejeH, KOTOphle BKJIOYAIOTCS
11 KOPPEKLUH OpPOHUTH MM TPAeKTODHH BO BpeMA MOJeTa.
Takum nyreM MOXKHO HCNPaBHTb OIIHGKYM BblBeZeHHd, a
TaKXe NOJyYaTb- TPAeKTOPHH, He SBJSIOMIHECS HLIOTOHOB-
ckuMmu. ITosagxHee MBI moapo6Heil paccMOTpHUM TaKHe 3aJauH,
oTHocsKHeca K npoGaeMaM acrpoxnastuxu. OpmHako, Ino-
CKOJIbKY ynpaBJjieHHe ABHXEHHEeM TaKHX annapaToB MoXeT
GHITh HempephIBHBIM, KakK, CKaXeM, NpPH JIBHXEHHW aBTO-
MoOuasd, HCCIAECNOBaHHe HX DMHAMHKH elBa JH OyZeT no-
JIE3HO [J5l M3yueHHs eCTeCTBeHHHX CHJ, HeHCTBHIO KOTO-
pBIX OHHM moOABepraloTcsi. ITO yxXe He 3KCNEPHMEHTANbHas
HeGecnas MexaHuka!.. ITosToMy Mbl noka OTJIOXKHM 3Ha-
KOMCTBO C 3THMM BO3MYLIEHHSIMH, HO mno3xHee (cTp. 65)
BepHeMCA K HHM.

6. MoapoGHoe uHccaesoBaHHE
TPAaBHTALHOHHBIX BO3MYILEHHI

UccnenoBanne TrpaBHTALHOHHBIX BO3MYIeHHA NpOBO-
auTcs OGBIYHO B paMKax 3aJaud Tpex TeJ (CNyTHHK, 3eMJd,
Macca KOTOpOH npeanojaraercss COCPENOTOYEHHOH B ee
HeHTpe, W Bo3myllaioillee Teso). B obulem caydae 3Ta 3a-
Iaya HCKAIGUHTENbHO CJI0XKHA, NOSTOMY MBI KOCHEMCHl 3[ech
JHIb HEKOTOPBIX ee CTOPoH. PacCMOTpHM BHauase mpocTei-
whi cayya,
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A. Onpedenenue HelTparbHol TOUKU

IMpexnae Bcero pacCMOTPHM NPOCTEALIMH caydyad oaHO-
MepHOI#t 3amauu (cTporoi!), B KOTOpO# Ha mpsaMol 3emas—
JIyHa pasbiCKHBaeTCs HedTpaAbHAs TOYKA, B KOTOPOH NpH-
TACHBAIOIIHE CHJBLI 3THX ABYX TeJ paBHBI Mexay coboil. 3a-
TeM Mbl HCCJIeLYyeM HEKOTOphle CBOACTBa 3TOH 3aMeyaTelb-
HOM TOYKH.

O6osnauum uepes Mg u M maccht 3eman u JIyHH
COOTBETCTBEHHO, COCPefOTOuCHHble B Toukax O u O’
(puc. 11). Torma ypaBHenne ABu:KeHHs OyAeT HMeTb BHA

dr r2 (aFr)p
Huxnne 3HaKH B 3TOM ypaBHEHUH COOTBETCTBYIOT pacro-
JIOXKEHHIO Tef1a Ha NpOJO/KEHHH NPAMOJHHEHHOro OTpe3Ka

+G (47)

Je Nyna
g r g e 4
0 o’

Puc. 11. K onpeseienHio «nedTpaabHOM» TOYKH,

Semans — JIyHa 3a ero npepess, BepxHHe 3HaKH cooTBeT-
CTBYIOT MOJIOXKEHHIO Tesla Ha 3TOM OTpe3Ke Mexay 3eMJel
u JlyHoit.
3710 ypaBHeHHe JIeTKO HHTETrpHpYyeTcs:
1 1 1 1

= 03+2GM$(7--’_—0') + QGM« [-‘-{E—;‘—' m]' (48)
Jns cpaBHeHHs HaHJeHHOro pe3y/bTaTa C MNOJYYEHHBIM
paHee IPH DPacCMOTPEHHH CHCTEMBl CNYTHHK — 3eMas BBe-
eM B 3TO COOTHOLICHHE BeJHUYHHBl NapaboaH4YecKOl CKO-
POCTH, COOTBETCTBYIOULHE PACCTOSTHUAM 7o (OT LEeHTpa 3eMiH
O) u b (or uentpa Jlyun O’); 3emisio u JIyHy MHB 37ech
paccmartpuBaeM H30aHpoBaHHO). Toraa MoXHO HamMcaTh
(cM. Bhimie, crp. 35):

M .
vl (ro)=2G roe (49)

M
03 () =26 5%, (50)
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c/aea0oBaTesNIbHO,
a__ .9 1 1 1
V=105 vg(ro)(r/ro - l) * vlz’(b)(a/b§=r/b - a/b$ro/b)'
(1)

IToaoxenue uedrpasvrol TO4KU. PaBeHCTBO CHA MpH-
tskeHns 3eMan H JIyHH onpefle/iseTcsl COOTHOIIEHHEM -

GMg  GM¢

r.zl - (a-—fu)2 ' (52)
OTKyJZa

= UL (53)

ry= .
Y e
« .

IMoacrasass ciofia faHHble U3 Ta6a. 6 NpHIOXKEHHd, HAHLEM
ra=>51,2Rg. (54)

3amertuM, yTO @ = 60,258 Rg.

Kakoea nawarbras ckopocts, Heobxoduman 0aa 0OCTU-
ocenus JIynor no npamod aunuu? Tlonoxus B (48) r=ry
u v =0, HafiieM, 410 MHHHMaJbHasg Haya/jbHasi CKOPOCTb,
Heo6XofuMas AJs nepeneTa K JIyHe, paBHa

v, = 11,05 km/c, (55)

yTO  HeMHOro  MeHblle  napabo/iMyecKOd  CKOPOCTH
(v = 11,18 km/c). flcHo, oanako, uTO Ge3 yueTa mocryna-
TEJbHOrO M BpAllaTeNbHOrO ABMXKeHHs JIYHH U 3eMaH
KOcMHuecKHH amnapat K JIyHe 3anyckaTb Helb3s, TaKk 4TO
no/yyeHHOe NpHOJHKeNHe COBEPIUEHHO HEJI0CTaTOYHO.
Kakosa wnauarbras cxopocts, Heobxo0umas Oas TO2O,
4T06bL annapar, 3anyujeHnoll ¢ 3emAau, NOKUHYA nose Ta-
2otenun Coanya? 3aMeHuM B ApeNbIAYIIHX COOTHOLIEHHAX
Semmo Coannem n Jlyny 3emieit. Ilonp3ysch NaHHBIMH
o Connne u 3emae (npunoxenue, Tabn. 5 u 6), noayuny
peauundy 43,7 xm/c. B peficTBuTenbHOCTH 3emas o6pa-
maercs Bokpyr CosiHua, TaK UTO CIYTHHK 3eMJH yXKe HMeeT
HeKOTopylo cKopocTh oTHocutenbHo Coauua. IMosTomy no-
[OJHHTeNLHAs CKOPOCTb, HeOGXOAMMAs /ISl BBIXOA M3 105
taroTenus Co/Hua, MeHbile BbIYMCAeHHOA Buuue, [losauee
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Mbl noapo6HO uccaenyeM (CTp. 72) IOBHXKeHHe anmapara
BHe 06J1aCTH, TJe CH/a NPHTAXKEHHS 3eMH BASeTCH AOMH-
HHpYyIOlIeH.

bB. Boiuucaenue epasurayuontolx 603myuierud
8 obuem cayuae

OueBuano, YTO BHIUKCACHHE TPABHTAIlMOHHBIX BO3MYyLIe-
Hufi B oflieM chayyae—ropasfo Gojee cnOXKHAs 3ajiaua,
yeM B TOJABKO YTO PacCMOTPEHHOM npoctefilieM NpHMepe.

B npunmune Martematuueckas QopMmysupoBKa 3TOH
3afaud B caMoM oOueM Buie JAaetca ypaBHeHuamu Jlar-
panxa. OnHako B cAayyae HCKYCCTBEHHBIX CITyTHHKOB BO3-
MYIIEHHs] 0CTaTOYHO MaJsbl M MOITOMY HX MOXKHO paccMar-
pHBaThb He3aBHCHMO Jpyr oT apyra. B 3Tom ciyuae
yPaBHEHHs! NBHXEHHS HMEIOT BHJI

d’r Mpy+m d a
]
'd—tT=—G(—T—)r+GM'(75'_F)' (56)
rae M’ — macca Bo3Mymmaiolero Tena, pacnosioXeHHOro Ha

paccToanHn g or ueHrpa 3eman (puc. 12). Beens <«Bo3-
Mywaloomyio QyHKiHIo» F, HanHieM

dr Mgy+m
T =—0("F") 1+ grad, @)
rae
L1 .
#=GM (7-——"—,3—’-). (58)

Bosmymatomasn ¢ynkuna & Oblia yxKe paHplie 3anmucana
B obuefi ¢popMe 6e3 NpeAnoJOXKEHHS O TOUEYHOCTH MaCCHl
M’. Onnako B pamenctBe (42) # sBaasach GyHKUMEH OT
IUMPOTH B JIOATOTH TOYKH Ha 3eMJe, Haj KOTOPOA Haxo-
IUTCA CHYTHHK (MOACNYTHHKOBAas TOYKa); CYI(ECTBElHO,
4TO BO3MYyHlalOlHe Macchl NpeanoJaraiuch NpHCOeAHHEeH-
HLIMR K 3eMmJe.

Bonee yno6uo BLiGpaTh B KauecTBe apryMeHTOB (yHK-
nuu % wecTb NapaMeTPOB OCKYJHPYIOUIErO KemJaepoBCKOro
aanunca * (Gonbllas Moayoch @, SKCUEHTPHCHTET e, HaKJo-

* Ocky/MpyOIHM 3JIAANCOM BO3MYILEHHON TPACKTOPHH HA3LIBAETCH
SMIBNC, MO KOTOPOMY cTano Gul ABHraTbes Hccneag'euoe Teno, ecau 6wl
HayHHad ¢ N4HHOTO MOMEHTA BCe BOSMYIIENHA OOPAaTHJIHCh B HYJb, —
pun. ped. ) ) ‘
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HeHHe i, JIOJIrOTa BOCXOAALIETO y3na &), ApPryMeHT mepH-
resl o, cpeaHsas aHoManans M; cM. puc. 16).

YpaBuenus Jlarpamxka mno3BoJAIOT HalTH H3MeHeHHs
napaMeTpoB OCKYJHPYIOLIEro 3j/aunca. Peuenue 3THX ypas-
HEHHH BO3MOXHO TOJbKO NPHOJHMEHHBIMH MeTOAaMH. Mel
He MOXeM 37eCb yrayOasTbCsi B 5TH METOAH W OTChIIaeM
uyygtatens K kHure J)K. Kosanescku *. Ilas Hac mocraTou-
HO, 4TO, NONb3YsACh 3TON OGllLelr TeopHeil W BBEAA (YHKIHIO

Cmy)
P Cnymnuk

) 7

o’ 0

0
Bég')"‘m m'éa? (Vo)
(Cosnye, Aygra um.d) Semnn

Puc. 12. K onpefeneHHio «uneATpaJbioii» TOUKH.

#, saBHCALLYI0O KaK OT BPeMeHH, TaK W OT INOJOXeHHA
B NpPOCTPAHCTBE, MOXHO C €€ NOMOINbIO BLIYHCIHTL BO3MY-
werus ot JIyns u CosHua. .

B. Yaenot, 3asucauyue ot spemenu

B okoHuaTeqbHOM pellleHHH KaXAufi mapaMerp OpGHTHI
NpeACTaBIfeTCS PALOM, COJEPKAIUUM YEThIpE BHAA YJECHOB,
3aBHCSLUHX OT BPEMEHH.

1. Bexosvie usenbi. DT uNIeHH JHHEHHO 3aBHUCAT OT
BpeMenH. OHH OOHapyXHBAlOTCA B NepeMeLleHHH Nepures
(BpalleHye «JIHHMU amncuji», T. e. GOJbIIOA OCH B IJIOCKO-
cTH OpGHTHI) M BOCXOAAILEro y3ja (BpalleHHe MIOCKOCTH
opluTH BOKPYT 3eMHO# Ooc). DTH ABa ABMXKEHHs SBJAAIOTCH
nan6oJiee CyLIeCTBEHHBIM CBOACTBOM OPOMT HCKYCCTBEHHBIX
CUyTHHUKOB. Jlpyrue ke u3Menenus mapaverpoB CyTb Hpo-
CTO KOJeGaHHs OTHOCHTeNLHO HEKOTOpOil cpefHeH BesH-
YHHBI, IOCTOSIHHON HJIX JIMHEAHO MeHSIOILEeACs CO BpeMeHeM.

ITockonbKy BexkoOBbLIE 4dJieHbl CBSi3aHbl ¢ BO3Mylialoulei
¢dynxkuueii %, onpenenseMofl rpaBHTallHOHHBIM NOTEHLHKA-
JIOM cXaTofi 3eMJH, A8 HX pacyera HeoOXOILMMO 3HAThb ce

* /. Kovalevsky, Introduction to celestial Mechanics, Springer,
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noteHnuan. I[IpuBenenHbie Bbllle BHIPaXKEHHA MO3BOJAIOT
onpene/uTh nepeMelleHue lepures M BOCXOASLIEro ysja H3
COOTHOIIeHHI (B rpajycax AyrH 3a CyTKH)

d Ry V' - .

_0(70' =4,98 (——a‘—’i) (1— e 2 (5cos?i — 1), (59)
a R\ - . .
A -

rZie NpaBhle YacTH SBJAAIOTCA (PYHKUHUAMH OT MapaMeTpoB
op6utsl (puc. 16). Ha npakTuke aTH 4ieHb MMEIOT BeJIH-
YMHB NOPsi/KA HECKOJAbKHX TIpafycoB B CyTKH. HeTpyauo
y6eauTbcsi, 4TO JBa 3HaueHHs HakMoHeHua: i=90° u
i=63°4(cosi =1/ /), urpator ocobyio pons. Ha noasip-
noii opbute (i =90°) 0§)/0t = 0; nosToMy, Korxa 3uavye-
Hue [ mpoxoauT uepe3 90°, mensercA HampasJieHHe Bpalle-
HUsl MIOCKOCTH OPOUTHI.

Ipu i 5% 63°4 («KpuTHYECKOE» HAKJIOHEHHE) HMeeT Me-
cTo JaHGpauus nepures: NpH i < ixpur Nepuredl ABHKETCH
B HaNpaBjeHHH BpallleHHs CNYTHHKA, NMPH i > ixpur B MPO-
THBONOJIOXKHOM *.

2. Hoazonepuoduueckue 4aeHbl. DTH YJIEHB CPaBHAMBI
C wieHaMH, onpeneisiomiuMu Kosne6anus JIyns. Mx nepuon
onpenensercs ABHUXeHHeM IepHress B IJIOCKOCTH OpPOMTHL
CNyTHHKa M paBeH ABYyM — TpeM MecsinaM. Haubosee HH-
TepecHbl JOJroneproAuyeckue 4jeHb, BO3HMKaoIue 6saro-
napa kodpduuneHty Fs B pasoKeHHH 3eMHOTO MOTEH-
nuajsa (xapakTepH3ylolleMy &CHMMETPHYHOCTb CEBEPHOro
u l0XHOro nomywapuii 3emau). HabmopgatoTcs Gosblune
H3MEHEHHs JKCUeHTpHcHTeTa. BbicoTa mepuress KoJebaercs
C aMIUIUTYZON B HECKOJbKO AECATKOB KWJIOMETPOB.

3. Yaenvt ¢ nepuodom, 6auskum k cyrkam. OHH BO3HH-
KalT BCJAEACTBHE 3aBHCHMOCTH MOTEHIHaja OT HOJrOTH H
cBsizaunl ¢ BpauieHueM 3emad. IlosiBnenne ux o6DbscHAeTCH,
B YaCTHOCTH, /UIHNTHYHOCTBIO SKBaTOpa 3eMJH,

* 3lech HeNOCTaTOYHO TOYHO OMMCaH XapaKkTep ABHKeHHA NepH-
rei VIC3. Ecau HakaoHenne i op6utnt UC3 zxaneko oT ixpmr, TO HABH-
JKeHHe coBepuiaeTcsl TAK, KaK cKa3auo y aBropa. Ecan xe i GaH3KO K
ixpur, TO MOIYT CYLleCTBOBaTh JHODallHOHHLIE OPGUTHI CMYTHHKOB, T. €.
TakHe OpOMTHl, INepurefi KoTopbix He oO6gafaeT BEKOBHIM IBHXKellHeM,
a COBeplulaeT TOJMbKO KojJeGaHllsd OKOJO 3HAYEHHA O = ff2 Wi o =
= 3n/2.— [Tpum. ped,
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4. HaxoHen, CYILIeCTBYIOT 44eHbl, 803HUKAOUWjUE BCAEO-
creue npursxcenus Coanya u JIywol. 1N HUSKUX CIYTHH-
KOB OHH INpPeHEeOPeXHMO MaJbl H CTAaHOBATCS 3HAYHTENb-
HLIMH TOJBKO Ha OYeHb BHICOKHX OpOHTax (c GOJbIIHM
9KCUEHTPUCHTETOM) H, pasyMeeTcs, HA MeXIJIaHEeTHBIX
TPaeKTOPHAX.

7. HerpaButaunuonusie BO3MYyILEHHS

Cuabl HerpaBUTALMONHOTO NPOHUCXOKIAEHHS (CONMpPOTHB-
JIeHHEe CPeAbl, NaBJEHHE COMHEYHOrO M3JYYEHHS) HIrpaloT
3HAYHTEJbHYIO pOJb, OAHAKO MPAKTHYECKH HEBO3MOXHO
NOCTPOHTb aHAJHUTHYECKYIO TEOPHIO BO3MYLIEHHH OT 3THX
cua. Ilpn o6paGotke HaG/IOAEHHA C LEJbI0O OLEHKH BO3-
MyLalomKuX (GakTOpOB ypaBHEHHS MABHKEHHsT NPHXOJAUTCS
pewlaTh CneuxasbHO NOROGPAaHHBIMH YHCJIEHHBIMH METOLAMH.

YpaBHenus uMeior ciaelyoumuil BUA:

d’r Mo+m dr
=—G6("er et F(G.nt). 6

B uacTHOCTH, BO3MYyIlaloilasi CHJa CONPOTHBJEHUS CPERBI
paBHa

2
Frp=—kSp| 2], (62)

rae |dr/di] — ckopocTb CMyTHHKA OTHOCHTEAbLIO aTMoCde-
pbl; P —NJOTHOCTb aTMochephl, S —nuomans, nomepey-
HOTrO ceueHHs CNyTHHKA; KO3((HUUUEHT £ 3aBHCHT OT HOPMBI
CyTHHKA, €ro BeJMYHHA — NMOPsAJKa eRHHHILL. Bulpaxenus
AN APYrHX BO3MYILAIOIIHX CHJ OYeHb CJOXKHbI, NpHYeM
HHOTJa OHM TepnAT pas3phiB, HalpuMep NPH Nepexoie H3
oCBellleHHOH 06JaCTH B 3aTEHEHHYIO.

Cuna paBjeHMSA COMHEYHOIO H3JyYeHHss Ha CIYTHHK
paBHa

a) B cJyyYae MOJHOTO OTPaxKEHHS COJNHEUHBIX Jyued

Fan="23S; (63)

6) B caydae NOJHOrO MOIVIOIEHHs JYyuyeH («abCOMIOTHO

YyepHOe Tes0») o .
vy S. (64)

Fusn=



.

52 ' r/IABA 1t

Eciu cnytHuk mMeer ¢opMmy chepnl pamumyca Gp, TO
S =no}. PasmepHoctb BeanunHsl (P — NOTOKA COJIHEYHOrO

u3ayuenus — apr/cm?.c. OueHuM Tenepb CHJYy HXaBJeHHA
COJTHEYHOro u3jayyeHus. B obuem ciyyae oHa MeHblie CHJbI
nputaxkenna ConHna, paBHO#H

Mym
Feon= G——D_?_ ’ (65)
@ .

rae My —macca Coanuna, Dy — paccrosnne or ConHua xo
3emau. CnenoBaresbHo,

FHSJI (DDz@S K 6 : 10-5

= RS ———
Foon cGMgm 0, o,

. (66)

Ons cnyTHMKa, CpeAHsis IVIOTHOCTb KOTOPOro MaJja, 3T0
OTHOILEHHe BeJINKO; HanpuMep, pafnyc M Macca CHyTHHKa
«Dx0», NPeACTaBIAIOIEr0 co60i MNOMLIA MeTaJTHYeCKHH
wap, paBHH cooTBeTcTBeHHO 50 M n 40 Kr, Tak 4TO

- p~ 1077, op=>5-10°% (67)
OTKyZa
F, ey co:l/ 10. (68)

¥ dpannysckoro cnytHuka D1 m & 50 kr 1 guamerp okoJio
50 cM; caenoBatebHO,

p~107",  Fuy=10"Feon. (69)

JlefictBue CTOJMB MaJIOH CHJBLI OYeHb TPYAHO OGHAPYXKHTb —
Jlaxke B Clyyae COYTHHKa THNA «DX0»,— OAHAKO 3a MHOTO
000poTOB cnyTHHKA 1O OpGHTe BO3MYILEHH HaKalJH-
BAlOTCA U CTAaHOBATCA 3aMeTHBLIMH, NMO3TOMYy B pacyeTax He-
06X00MMO 9Ty CHJIy YUHTHIBATb,

Ecsin BO3MyIualollHe CHJIbI H3BECTHBI, TO H3MEHEHHS Na-
paMeTpoB OPOKTH HAaXOAATCA HHTETPUPOBAHHEM YpaBHEHUM
ABHXKeHHA. [IpH HHTerpHpOBaHHMM MO LIAraM Ha KaXAbIA
MOMEHT BpeMeHH BBLIYHC/AAETCA NpaBas 4YacTb YpaBHEHHS
(61). Tem camniM ompejieNifieTc: BEKTOP YCKOPGHHS; 3aTeM,
CYMTas MPaBYIO YACTb MOCTOANHOM B NMpeAesax luara, MOX-
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HO NpPOJO/IXKHTb HHTErPHPOBaHME elle Ha oauH mar. Tou-
HOCTb 3TOr0 METOZa B OCHOBHOM 3aBHCHT OT BeJIHYHHHI
miara, T. €. OT MHTEpPBa/ja BpeMeHH MeX1y MOMEHTaMH, AJs
KOTOPBIX BBIUHC/AfiIETC mpaBas uactb. OueBHAHO, 3TOT HH-
TepBaJ JO/MXKeH GhiTb ropasfio MeHblie nepHona oGpalenus
CIYTHHKA.

KoHeuno, TOT (aKT, yT0O MB He 3HaeM TOYHOrO BHIpa-
XKeHHl JJifi BO3MYILAIOLIHX CHJ, CO37aeT onpejejeHHbIE

Puc. 13 Bansune topMoxenus B atMochepe (cxema),

TPYLAHOCTH: HaM NPHXOAUTCHA CUHTAaTb STH CHJABl H3BECT-
HbIMH JqHWb npubanxeHHo. OLHaKO cpaBHEeHHe TeopeTHYe-
CKHX pacueToB ¢ HaOMIONEHHAMH HaeT BO3MOXHOCTb Olle-
HHTb METOAOM MOC/AEeN0BaTeJbHbIX NPHOIUKEHHH BeJHUHHY
BO3MYILLAIOMIEro 4/ieHa Jo6of MpHPOLHL.

PaccMotpaM asa npuMepa, kKak pemaercs 3agaua o6
3BOJIIOUHH JJHNTHYECKOH OPOHTH NOX HEHCTBHEM CHJ CO-
NpOTHBJEHHA cpenbl. 3aMeTuMm Tpexjie BCero, YTO 3TH
CHJIBI, HampaBJieHHble NPOTHB ABHJXEHHS, YMEHbLIAIOT 9HEp-
THIO CTyTHHKa (OHA MepexoiuT K MoJjeKyJaaM aTtMocdephl).
TIpeanonaras, 4TO 3TH CHJABI Ha COYTHHK AEHCTBYIOT TOJbKO
B nepuree (MOCKOJbKY NJIOTHOCTb aTMocdepnl GeicTpo yO6bI-
BaeT C BBHICOTOM), MOXKHO CYHTaTh, YTO NOTEHHHAaJbHAf
JHepPrusi CHOYTHHKZ NPH KaXIOM NDPOXOXKAEHHH IepHres
ocTaeTcsl MOCTOAHHOMA H, ClelCBaTeJqbHO, aTMocdepe mepe-
JaeTca JHIb KHHeTHYeckas sHeprus. B pesynbrate cmyt-
HHK KaK Obl MepPexORUT C ONHON KeMJepOBCKONl OpOGHTHL. Ha
IPYFryl0 ¢ yMeHbIuaouelics OT BHTKAa K BHTKY CKOPOCTBIO
B TOYKe BbiBefleHHss Ha opbuty (puc, 13). Kunernueckan
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SHeprHs CNyTHHKAa B Nepuree, cornacuo (28), paBHa*
e 1 _ Mran
E= GM@m (fnep r'nep =+ Tan ) - GM@fnep (rnep + ran)’ (70)

C kaxawM o6GopoToMm amoreil mpubauxkaercs Kk 3emae H
aHeprus E y6uiBaer. IloTeps smeprun 3a OAHH 060pOT
parHa

GM
AE = Argm ——2. (71)

Thep

C TOYHQCTBIO OO BeJHYHH BTOpOro IopAJaKa MOXHO CHYH-
TaTb

IT'yep = Igp = RG’

C Apyro#i CTOPOHBI, 3HEprus, NMOTEepsAHHAs NOA HeACTBHEM
CHJ1 CONPOTHBJEHHMA W NepewleJlas B OKPYXKaIOULYI0 Cpeny
B TeYeHHe OAHOro o60poTa, OnpelensieTcs HHTErpajoM, Bbi-
YHCIEHHBIM BJIOJb OPGHTHI

AEn,=£S [ pv?ds. (72)

Oty ABa BbIpaXKEHHS AO/KHBI OBITb PaBHBI, YTO MO3BOJAAET
onpejesuTh H3MeHeHHe BLICOTH anored Aryn. PaccMorpum
KonnyecTBeHHbIi mpuMep. [losoxuM, uTo nepBOHAYAJNbHO
amoreil Haxoxutcs Ha Beicote 600 kM, a mepurefi —Ha BHI-
core 200 xm; Maccy cnyTHHKa nphHMeM paBHOW 50 Kkr, ero
paauyc 50 cM. BoisicHHM, HAaCKOJbKO ONyCKaeTcs amoreil 3a
ofuH o6opoT. Ycpennss NOAMHTErpasbHOe BHIpaXKeHHe B
(72), noayuyum

fpu"’dsw ()5-2‘J. ds,
npuHAMasn sateM p=10"" n 0¥ = vk, HaliAe:
Ar=2f=80 u, (73)

rie k=1 n [ — KoappuuneHT, 3aBHCAIHUA OT DapaMeTpPoOB
op6uthl. OueHHM BpeMsi CyLIECTBOBAHHS CIYTHHKA, T. €.

* Benuunna CKOpocTH v, corsacHo (28), cooTBeTcTBylOWas r =
== rpep, NMOACTABAACTCH B BHIpaXKeliWe AJIfA KHNETHUECKOH 3lepruH E =

==—;— mu? H yuHTRIBaeTcd, 4TO a=—é— (rnep + 7an). — Mpum. nepes.
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BpeMs, 3a KOoTOpoe anorefi onmyctutcs Ha 400 KM, Tak Kak
Ha TOJIy4YHBILIEHCH KPYroBofi OpGHTe NMOTEpH SHEepPruu us-3a
CHJI COTIPOTHBJIEHHS CPefbl, AEHCTBYIOIIHX YyXKe B KaXIOi
TOYKE OpOHTBHI, PE3KO BO3PaCTyT H MOXHO CUMTaTh, UTO
CMyTHHK OBICTPO IpeKpaTHT CBOe cyuectBoBaHne. HeTpya-
HO BBIYHCIHTb, YTO 3TO BpeMsa cooTBeTcTBYeT 5000 oGopo-
TaM, T. €. paBHO npuMepHo 3 ropmaM. [lonnxkeHwe anores
cnytiuka D1 (Bbicota nepures 500 kM) cocraBasier 50 cM
3a 060OpoT.

Habmonenns mo3BoJsil0OT HaM YTOYHATb MCXORHbIE CBe-
neHuss O TJIOTHOCTH aTtMmochepsl. Kpome Toro, mcnonbsys
¢busnyecKHe TNPeACTaBJEHHS, MOXHO OLEHHTb pa3jHYHblE
BO3MYLIEHHs, AEACTBYIOIIME Ha CNyTHHK. TakuMm o6pa3oM,
MOXHO HCCJeJO0BaTb, HallpHMep, CBfI3b MEXAY SBJICHHAMH,
npoucxoasmuvu Ha CosHle, U ABHXKeHUeM cnyTHHKa. ITosa-
Hee Ml K 3TOMY BepHeMcA. Temepb Xe No3HAKOMHMCH C He-
KOTODBIMH aCTPOMETPHYECKHMH MeTOZaMH, NpPHMEHseMbIMH
npu HabMIOJeHUAX 3a CIYTHHKaMH.

8. HaGaioneHne CNyTHHKOB H aHAJH3 W3MepeHuil

W3 mnpexmimymero cTaHoOBHTCS SICHBIM, 4TO, Ha6monas
3a 3BOJIIOLHEl OPOHT MCKYCCTBEHHBIX HeGeCHBIX TeJ, MOX-
HO OOHapyXHTb AeHCTBYIOLlHe Ha HUX Bo3Myuenns. H3syue-
HHe 9THX BO3MYILUEeHHA 9BASEeTCA BaXKHeHlleH uenbio HabJo-
IeHufi 3a CnyTHUKaMu. Mel OmHuIeM HECKOJbKO MeTOAOB
HaGmoJeHH# W yKaXeM, B KaKMX Npelenax OHH OKas3bl-
BalOTC MOJE3HbIMH. DTH MeTOAbl GBIMM pa3BHTH Ha 0ase
METOJ0B K/J1aCCHYECKOH acCTPpOHOMHH.

‘A. Onpedenenue yzao6bix KoopOuxar

IMpexne Bcero Heo6XOAMMO ciejaTb 3aMevanue o TOY-
HOCTH ONpEeJIEHUs MOJOXKEHHsI CNYTHHKAa H OTCYeTa COOT-
BETCTBYIOLIIETO MOMENTa BPEMEHH.

Buoumasi CKOpPOCTb HM3KHX CNYTHHKOB COCTaBJsieT
~4(0’ B 1 ¢ (puc. 5). CnenoBarenbHO, cpeaHsia owubKa OT-
cyeta MoMmeHTa BpeMenu 102 ¢ cooTBeTcTByeT owubke B NO-
aoxennn 0,04’. Takum o6Gpa3oM, NpH onpeleneHHH NOJIO-
JKeHusl TaKHX CNYTHHKOB 6ecroJe3r0 HalesThCs TNOMYYHThb
TounocTh Bbite 1”7. C mpyroii cTopoHb!, npu GoabluoM yaa-
neHun obbekta oT 3emaum (cranuun «Jlyna», «Iluonep»



.

56 ‘" rmaBA 1

H T. J.) MakcuMaJ/bHas# TOYHOCTb OTCYETAa MOMEHTOB Bpe-
MEeHH 3aBHCHT OT TOYHOCTH omnpejeienus nojoxenus. Ha
pHc. 14 npuBefeHbl NpefenbHble TOUNOCTH H3MepeHu# yrJo-
BbIX [OJIOXKEHHH ¥ MOMEHTOB BpeMeHH (no Aauueim [lo-
MaHRe).

OTH npelesbHble 3HaUYeHHs MOUYTH HEIOCTHIKHMBI H3-3a
owH60K acCTPOHOMHYECKOro Npoucxoxienus (pedpakmus,
MepLaHHe) H HHCTPYMEHTAJbHHIX OWHOOK (AHGpakuua).

8 e (nONONEHUE) B ngx(BoEMA)
TEY
1
\
\
\
\
\
, \
2’k \ 10,01¢
\
\
\\
\
1+ \g_,%
, = <o l_00DC
3 4 LgH, M

Puc. 14, Marcumaabias TOYHOCTb H3MEDCHHIA NOJOXEHHA U BpeMeHH
(no Hdomanxe). ITo ocu abcuucc — gorapudm BLICOTH (B KM) cnyl'-
HHUKa HaX 3emJeft,

Toabko Ha BHe3eMHBIX OGCCPBATOPUAX MOXKHO NOJYYHTb
6osiee BLICOKHE TOYHOCTH, HO Takix obcepsaTopuit MoKa
HeT. B HacTosilee BpeMs MPHUMEHAIOTCS RJIacCHYECKHe Me-
TOAH Ha6/I0OfeHHH H acTpoHoMuuYecKue mpubopul (Kak Aas
BH3yaJbHBIX, TaK H Aad ¢oTorpaduyecKHx H3MEpeHHi),
oueHb TMOXOXHe Ha Te, KOTOpble HCNOAb3YIOTCA AJsA OGHa-
pyXeHns KomeT ¥ acteponjoB. OcHOBHOe pas/iHuHe BO3HH:
KaeT BCJEACTBHE TOTO, YTO SKBATOPHAJNbHLIE YCTaHOBKH
MOAXOASAT IJS peuleHHs KOHKpPETHBIX 3a/au He Jyuule, yeMm
asuMyTa/bHble. JleficTBUTENbHO, BHANMOE ABHXXKEHHE HCKYC-
CTBEHHHIX He6ecHhIX OOGDBEKTOB (32 HCKJIOYEHUEeM, MOXeT
GbiTb, OYEHb Aa/IeKHX) MOYTH He 3aBHCHT OT CyTOYHOrO Bpa-
wenys nebecuod cepul,
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l. BusyanbHue HaGamoaeHnusa. B Xxome Takux
HabmoleHuii onpelensieTca noaoXeHHe O0BbEKTa OTHOCH-
TeNbHO 3Be3/. /1A 3Toft Lesqu MOXKHO MOCTPOHTb CreLHab-
Hble TEOJOMHTHl CO CYHTHLIBAIOIHM YCTPOACTBOM, MO3BOJISAIO-
KM GLICTPO PErHCTPHPOBaThb HyxKHoe Hampasienne. O6b-
€KT 3aXBaThiBAaeTCA B MNoJe 3peHus npubopa, nomeiaercs
Ha TNepeKpecTHH HHTedl CETKH M 3aTeM MPOCIEXKHBAETCH.
Korzna npuGop Gyzner HaBedeH AOCTaTOYHO XOPOIIO, OH (HK-
cHpyeTcsi, 3anuCLiBaeTc BpeMs (TOYHBII MOMEHT NpPOXO-
XJeHHA MNepeKpecTHss HHUTeH) M CUHTHIBAIOTCH KOODIAHHATHI
o6bekTa. 3a ONHO MPOXOXKJAEHHe CNYTHHKa MOXHO NpoBe-
cti 50—100 uH3MepeHHi — O HeCKOJIbKO B MHHYTYy. Ko-
HeYyHO, MepcoHal XoaxeH GblTh xopowo o6yyeH, a mpubop
OCHallleH aBTOMATHYECKHM YCTPOHCTBOM, IO3BOJIAIOIIAM
CYuTHIBaTh MOKa3aHus, HanpuMep camomucueM. B Takux
Ha6/MOJeHNAX HETPYAHO AocTinub ToyHoctH 0,1° w 0,1 c.
C nomouiblo OOGLIYHBEIX JerkKux npu6OpPoB MOXHO Habuio-
BaTb 06beKThl 8-f — 9-i1 3Be3XHOM BeNHYHHBI.

2. Qortorpadnueckne HabwiopgeHus DBes-
YCJIOBHO, NpH ¢oTorpadupoBaHun AoCTHraeTcs Oofee BLICO-
kas TouHocTb. OGbIuHO Y ¢oTorpaduyeckoro o6beKTHBa Ha-
cTonbKO OGosbllioe AefiCTBYIOIIEe OTBEPCTHE, YTO IHAMETP
AudpaKUHOHHOIO KOJbIA OKa3biBAe€TCA MEHblle pa3MepoB
3epHa ¢ortosMynbcHn. TakHM 06pa3oM, MaKCHMaJjbHas TOY-
HOCTBb (poTOrpadHuecKoro onpegeseHHst NMOJNOXKEHHST OrpaHH-
yuBaeTCH BeJuYHHON 3epHa doromnactuHku. Ha npeBocxoxn-
HuX kamepax Defikep-Hanu, umeiomux o6bekTuB ¢ amnep-
typo#t 50 cMm, AnameTrpom 78 cM M (OKYCHBIM [acCTOSHHEM
50 cM, MOXHO I06HTbCA TOYHOCTH 2” MO YrJI0BCMY MHOJO-
xkenuo. [IpumeHsiiorca nBa Mertona HaGmonenuit. B nep-
BOM cJay4ae npubop ycTaHaBAHBAIOT TaK e, KaKk MU NpH
Ha6aloneHHax 3Be3fHoro HeGa. Cuaen cmyTHHKa Ha ¢oTo-
rpadun HMeeT BHR JHHHM Ha ¢oHe 3Be3X. DTa JUHHS mpe-
puIBaeTCs NpPH 3aKpLITHH 3aTBopa (hoToamnapaTta, KOTOPbif
NPUBOAUTCS B HefiCTBHE uepe3 CTPOTO OnpejeseHHbe Npo-
MeXyTKH BpeMeHH. laMepsas AnHHBI OTPE3KOB MOJYYHB-
mefics MPepLIBUCTON JIMHHH, MOXHO ONpPEeNeAHTb TPaeKTo-
puio cmyTHHKa. Buinepxka npu doTorpadupoBanum ycra-
HaB/JMBaeTCd B 3aBHCHMOCTH OT CKOPOCTH H SPKOCTH
cnyTHHKa, MOoXHO ¢oTorpadupoBaTh BLICOKHE CHYTHUKH
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C SIPKOCTbIO He Bhime 10-i 3Be3gHOA BeMHUUHBI, a4 HU3KHE
(H3-3a BLICOKOH CKOPOCTH NepeMEelleHHd)— ¢ APKOCTbIO
JUIIb A0 G- BeawunHbl. OZHAKO 3TO OrpaHHYeHHE KOM-
nencupyercs OJH30CTbIO CIOYTHHKa K 3eMJe, MOCKOJBKY
(npu NPOYHMX paBHHIX YC/IOBHAX) OHH BHIVIALAT spye, yeM
Gosiee yaaneHubie CIyTHHKM.

910 orpaHuyeHHe NMOKa coxpausercd. Ero mMoXHO mpeo-
JoJIeTb, NpPHMeHsAs JAPYrod MeToA, B KOTOpOM mH3o6paxe-
HHe CcNyTHHKa ¢uKcupyeTcs Ha ¢ororpaduax. Ilpu atom
KaMepa IMOBOpayHBaeTcsa, CJAeAs .32 ABHUXKEHHEM CHYTHHKa.
Ho 3Besanl npenctaBAasiioTcA ABMXKYUIMMHCH, M, CJ€A0Ba-
TEJAbHO, MX KaXyllasacs fAPKOCTL Ha ¢ororpaduu yMeHb-
11aeTcd, B TO BpeMsfi KaK fIPKOCTb COYTHHKA BO3pacraer.
B onpepesneHHble MOMEHTHI 3aTBOP 3aKpbiBA€TCA H JHHHH,
COOTBETCTBYIOUIHEe KaXyLIeMycs [ABHXKEHHIO 3Be3j, Npepsl-
BalOTCH; 3aTCM INPOBOJSATCA M3MepeHHus NOJYYHBUIMXCA Ha
CHHMKe OTpPEe3KOB.

3. UnrtepbhepomeTpHUecKkHe H3IMEepEeHHS.
Onrtuueckue MeTOIbl ONpefe/eHHs TPaeKTOPHH CNYTHHKa He
SIBASIOTCS €AHHCTBEHHBIMM: KpPOMe HMX, MOXKHO NPHMEHATDb
H PafHOacTPOHOMHYECKHe MeToAbl. Ecau cnyTHHK H3ayyaer
pPaAHOCHTHaJIbl, TO ero NOJOXKeHne MOXKHO OHpeneauTb HH-
Tepdepomerpuyeckum MeTtomoM. IToka 3ToT MeTOA ycTynaer -
10 TOYHOCTH MeTOAY (ororpaduueckoro ompefesieHus Mo-
JOXEHHS, OJHAKO OH NO3BOJNAET CJAeAHTb 3a CIyTHHKaMH,
MaJjas spKOCTb KOTOPHIX fAenaeT Oecrnojie3HbiIMM OMNTHYe-
ckHe MeToAbl. KpoMe TOro, npu HEKOTOPHIX YCAOBUSIX, KOTAa
ONTHYeCKOe HaO/MoJeHHe HeBO3MOXHO (HanpuMep, Npu 3a-
Xo[e CNyTHHKa B TeHb 3eMJH WJH NPH MOULHOH 06/1ayHO-
CTH), 5TH METOAb BCE Ke JO03BOJAIOT CJACAHTL 3a CNyT-
HHKOM.

B. Onpedeaenue ayuesoll ckopocTu

[TonoKenne H CKOPOCTb CHYyTHHKA SBJAAIOTCA (YHKIMS-
MH BpeMeHH. TeOpeTHYeCKH MOXKHO ONpelesuTb IOJHOCTHIO
op6uTy no H3MepeHHsiM CKOpocTH. Takue H3MepeHusa ocy-
IIEeCTBUMbI, €CJH Ha CIOYTHHKE YCTAHOBJIEH Y3KOIOJOCHBIH
nepefiaTuuKk co CTaGHJbHON 4aCTOTOH CHrHAJOB, WJIH OTpa-
XKaTtenb, Bo3Bpalfaiomufi Ha 3emJi0 yacTb PafMOBOJH, NO-
CJalHBIX Ha3eMHLIMH MepelaTYuKaMH (UMH MOryT ObiTb M
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Jasepoi). Ml3BecTHO, UTO H3MeHEHHe YacCTOTHI CUrbaja, NpH-
HATOro Ha 3eMJe, CBA3aHO B NMepBOM NpPUGAMMKEHHH C Ny-
uyeBo# (BROJb Jyua 3peHHs!) CKOPOCTbIO Up CIyTHHKAa H ua-
CTOTOH [ MOCAAaHHOrO CO CHYTHMKA CHUTHAjAa MOCPEACTBOM
COOTHOIUEHUS

df =f 2. (74)

Yacrora CHrHaJja, MOCJHaHHOIO ¢ 3eMJH H OTpaxXeHHOro
CIIyTHHKOM, H3MEHHTCA Ha BEJHYHHY

dfr =947 2&.. ' (75)

Ha npakTike nemocpeJcTBEHHO H3MepsieTC He CKOPOCTb,
a u3MeHeHHe DaCCTOSiIHHA 3a JOCTAaTOYHO KOPOTKHil mpome-
JKYTOK BpeMeHH.

TouHOCTL 3THX MeTOJOB OYeHb BHICOKA; OHHM YKe IpH-
MEHAIOTCS B MODCKO# HaBurauuu (cucreMa <«TpaH3uT»).
gomuﬁxa B oNpeJeJeHHH MeCTONOJNIOXEHHsT He NpeBhIaeT

M.

B. Onpedesenue paccroanus

Hcnonb3ysa cosfaHHble B IOC/HAefHee BpeMs Ja3epHble
MeTOAbl H3MepeHHfi, MOXKHO HAOGHTbCA TOYHOCTH 1—2 M.
Mtuoroo6emaroue METOAb Ja3epHON JIOKallMH MO3BOJAT
NOJNYYHTb 3HAYHTENbHO GOJiee BBICOKYIO TOYHOCTb, YeM ApY-
rHe MEeTOAB.

B HekoTOpHIX cHcTeMax (HampuMep, B cucTeMe «Ce-
KOp») paccTosiHHe (u JyueBasi CKOPOCTb) H3MepsieTcs C Io-
MOLIBIO YCTAHOBJIEHHBIX Ha CIYTHHKE «OTBETUYHKOBY.

I'. Anaaus usmepenrud. Pesyavrarol

OGpa6oTka JanHbIX H3MepelHil He NPeACTaBaseT 0coGoi
TpyaHocTH. Onruyeckue nabmaonenus o6pabarTuiBaloTcs Tpa-
IHMLMOHHBIMH MeTOJaMH, TpeOyIOIHMH, B YaCTHOCTH, BBeJe-
HWA NONpaBoK 3a pedpaxumio. B pannousMepenusix HeoO-
XOQMMO BHOCHTb TaKXe NONpaBKy 3a WOHOCdepHyio pe-
¢pakuuio. M3mepenns ueaecoo6pasHo NPOBOAUTb Ha MABYX
YacToTaX, MOCKOJAbKY NMPH 3TOM pacyeTsl ympoialorcs. s
onpeneneHHss OpOHUT HCOGXOAMMO IPOBOAWTL H3MEPEHHS C
HECKOJIbKMX Ha3eMHBIX CTaHUui. B 3T0OM ciyuae BHIYHCJIEHHE
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ﬁapaMeTpos OpOUTH CBOAMTCA K YHCTO MeOMETPHUECKHM H
TPHTOHOMETPHYECKHM OIpeJeIeHHAM.

Ilo pesyabTaTaM u3MepeHHi HCCAEAYIOTCH BO3MYILEHHS
KensepoBckoi opOutel. Cielyet OTMETHTb, YTO BpallleHHe
3eMJIPI BHOCHT ,lIOI'lOJIHHTe.HbHer TPYIAHOCTD, NOCKOJIBKY,
C OXZHOH CTOpPOHEI, KelJiepoBcKasi opOHTa JIeXKHT B ILIOCKO-
CTH, HENOABUXKHOM B (PHKCHDOBAHHOH CHCTeMe KOOpAMHAT,

Y

Puc. 15, INpeueccuss opOHTHL. Y3es ABHXKETCH MO 3KBATOPYy K 3amagy.

OGpaTHTe BHHMAaHHe, KK HCKDHB/SETCA NPOEKUHS OPOHTH BCAEACTBHE

€e SJIHNTHYHOCTH, COIMIACHO 3aKOHY maomwafei. CuiowHoi JHHHed 060-
sHaueHa KpyroBas OpGHTa, NPepHIBHCTON — 9/ IHOTHYECKAS.

CBi3aHHOA ¢ JaneKuMH o0LeKTaMH — 3Be3JaMH M ranak-
THKaMH, a ¢ OpPYyro#, 3Ta MJIOCKOCTb TiepeMellaeTcsi B reo-
rpaduyeckoil CUCTeMe KOOPAHHAT H3-3a NpEeleCCHH OpOHTHL
HauGonee CI0KHO YYHTLIBATD MNPEUECCHIO 3JIHNTHYECKOi
OpOUTHI, IOCKONBKY H3-32 HEPAaBHOMEDHOCTH JBHXKeHHS
CHyTHHKA MPOEKUHST TPAEKTOPHH HA MOBEPXHOCTb 3€MHOr0
uapa HMeeT HeNpaBUJIbHBIA XapakTep B OTJIHYHE OT
NPOeKUNHE KPyroBo# OopOHTHI.

Uro MBI MO.JIYYHM, NPEOJOJIEB 3TH TPYAHOCTH, MCCIENO-
BaB HalmoJeHHsl W nepeiifii K HENOABHXKHOM CHCTEME KO-
opaunat? JpyruMu cJOBaMH, Kak MBI MOXEM ONHCaTh
op6uty? Ha puc. 16 nso6paxensl snemeHTH OpOHTHI: nepH-
reff, apryMeHT Mnepured, amoreff, HAaKJIOHEHHE TJIOCKOCTH
opOuTH K ILTOCKOCTH 3KBaTOpa 3eMJAM H, HAaKOHeL, npsiMoe
BOCXOXJEHHE BOCXOAAIIEro Y3/aa, OTCYHTHIBAEMOE OT Ha-
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NpaBJIeHHss B TOYKY BeCE€HHero paBHOZeHCTBHA Y. DTH sJje-
MEHTHl COXPaHSIOT MNOCTOSTHHOE 3HayeHHe Ha HJAeaJbHBIX
KenaepoBckux opbutax. Ho mnoa BausiHueM BoO3MylLeHHH
OHU M3MeEHAIOTCH, 61arofaps yeMy BO3MOXKHO H3yueHHe ca-
MHX BO3MYILAIOLIUX CHJI.

W3 puc. 17 (naHHble OTHOCATCA K 2-My COBETCKOMY
CNYTHHKY) SICHO BHAHO, KaK BJIHSIET CONPOTHBJEHHE aTMO-
ceprl. B yacTHoCTH, 3aMeTHO GHICTPOe NMOHHIKEHHE amores,
0 YeM yXKe roBOPHJIOCH Bhille (cTp. H4).

Puc. 16. [Tapamerpul opGHTHL

IMono6ubie 3¢heKTh NPHBOAAT K BeCcbMa BaXXHHIM pe-
3yJbTaTaM.

Ipexxnae BCero MOXHO ONPeleNHTb NAOTHOCTb QTMO-
cthepor Ha OGoabmux Bhicotax. Ha puc. 18 npexcrasieHul
JaHHble, NOJydYeHHbIe M3 HaGMOJEHUE 32 HCKYCCTBEHHBIMH
cnyriukaMu. (B knure Les observatoires spatiaux stu
Bompochkl obcyxjpaiotes noapo6uei.) IlopasutenbHo, uTto
IVIOTHOCTb aTMoc(depsl 3aBHCHT OT akTHBHOCcTH CoaHIa, Kak
MOXHO BHIETb Ha puc. 19, rae nmpeacrab/ieHb 3aMevaTedb-
ibie pe3yabTaThi, noayuyenuwie bapabe n llaccanom. Ha
3TOM Xe€ DPHCYHKe H306paxKeH rpadyuk CKOPOCTH H3IMEHEHHs
nepHoia B 3aBHCHMOCTH OT BpéMeHu. Buauo, uto 26 u
31 mas 1966 r. reoMarHMTHbLI HHIEKC (mapaMeTp, Xapax-
TEPU3YIOIHA COMHEYHYI0 aKTHBHOCTb) CHJBHO KOPpeJUpYeT
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Puc. 17. Bausune TOpPMOXKeHHSi HAa OPGHTY BTOPOro COBETCKOTO CHyT-
HHKa (cM. Takxe puc. 13).
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Puc. 18. [TaothHocts aTMocdeps 3eman, onpelenennas myTeM H3yvuelHs
JBHKEHHA CNYTHUKOB. JleBasi LIKaja COOTBETCTBYET INPEPLIBUCTOH JH-
HHH, npaBas— cnaoLIoN; ock afeunce — obutas,
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CO CKOpDOCTbIO H3MeHeHHs nepuoza. Ilono6Hble npHMepHl
MHOT'OYHCJEHHBI.

Bosmymaiomee BiusiHHe NaBJEHHSI COMHEYHOrO H3Jjyue-
IHA B OTJIHYME OT BJAHAHHS TPeHHss B aTMocdepe, HOCHT
nepuonnyeckuit xapakrep. ‘Ero ucciaenoBanue MO3BOJHIO,

f
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Puc 19. Koppeasauna Mexny ABHXKEHHeM CNYTHHKOB H TeOMATHHTHOM

cosHeunolf akTHBHOCTbIO (no Bapave m [laccany). Ap — reoMaruHHTHBIN

uunekc. Ha npumepe ABYX CNYTHHKOB BHIHO, 4TO Benuuyaua [ (OTHO-

weHHe HCTHHHOM IVIOTHOCTH K TOM, KOTOpas Jaercsi MOZeablo aTMocde-
PH) TeCHO KOppeaHpyeT ¢ H3MeHeHHeM HHJAeKca.

HampuMep, YCTaHOBHTb YTe€UKy ra3a B CNyTHHKe «Jxo-I»
(BcleAcTBHE yNapoB METEOPHTOB) H  COOTBETCTBYIOLuEe
yMeHblleHne Macchl. Kpome Toro, Gbljii nosayueHsl cBeje-
HUAd O INIOTHOCTH aTMocdepsl Ha Bbeicorax oT 900 go
1500 kM. :

3afaun, CBA3aHHble C TPABHTALHOHHBIMH BO3MYIEHHAMH
or Coanna, JIyHsl U HecepHYHOCTH 3eMJH, HOCAT APYroit
XapakKTep, TaK KaK HX TEOPETHYECKOEe pellieHHe MOXeT ObiTh
NoJNyyeHO C BBICOKOH TOYHOCTBIO a priori Ha OCHOBe CO-
BPEMEHHLIX MeTONOB, pa3BHTHIX B 3TOH o6sact. Iloatomy
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C MOMOIUBIO COYTHHKOB MOXHO ONpefeNsTh Pa3jiHYyHble KOI-
cTaHThl (HanpuMep, Maccy M pa3Mepnl 3eMJH) ropasfo
TOYHee, YeM CaMbIMH TOYHBLIMH M3 HMEBLIHXCA paHee Me-
TOAAaMH acTpoHOMuH H reodusuku. Pasymeercs, mozobubie
HCCHIeIOBaHHS He oueHb HaraaAHb. OJHAaKo OHH HMEIOT
¢yHnamMeHTa/bHOE 3HAueHHe., YTOYHeHHe NapaMeTpoB [eo-
HAA, B YaCTHOCTM rpymieBHAHOR ¢urypsl 3eMJH, B HOJHOM

Mepe AeMOHCTPHpYeT 4yAeca TOYHOCTH HaOJIOAEHHAl W BHI-
YHCJACHHH,



T'JIABA 111
BBEAEHHE B ACTPOHABTHKY

1. lepexoausie OpoHTH

W3 nponenaHHOro BhIlle HCC/IeJOBaHHS KellJIePOBCKHX
OpOHT CJeRyeT, YTO NPAKTHYECKH HEBO3MOXHO BbIBECTH
CHYTHHK Ha OPOHTY HemocpeAcTBeHHO ¢ 3eMJH. LauHcTBeH-
Hast BO3MOXKHOCTb 3aKJiouaeTcsl B FOPH3OHTAJbLHOM 3amycke
CNyTHHKA, ORHaKO pejbed MECTHOCTH H arTMocdepa cos-
JaloT AJS STOTO HenmpeonojiuMble TPYAHOCTH, TaK 4YTO INO-
HOOHBIH 3aNyCK MBICIUM JHLWIb TEOPETHYECKH.

CrnenoBatesibHo, CHYTHHK MOXHO BBIBECTH Ha OPGUTY
BOKPYT 3eMaH TOJbKO Ha HEHYJeBOi BLICOTE, Ha KOTOPYIO
OH J0/XKeH ObiThb LOCTAaBJEeH CNelHaJbHOH paKkeTOH-HOCHTe-
Jgev. Hisyuenne TpaekTopHii paKeT-HOCHTesJeH sBJAseTCH Ol-
HOA M3 OCHOBHLIX 3ajla4, CBA34HHBEIX C BbiBeleHHEM JI060r0
CNyTHHKAa Ha KelJepoBCKYl0 opOuTy. DTa 3ajada COCTaB-
JsieT CcoflepKaHHe TaK Ha3blBaeMoil MpoGJeMbl nepexo0HbLx
opbur.

B npoGseMy mnepexomHLIX OpOGHT, OTHOCAILYIOCA K He-
GecHOM MeXaHHKe, BBOAATCA AONOJHHTENbHble OrpaHHYeHHUd,
CBsi3aHHBle C 3KOHOMHYECKOH CTOPOHOft 3amycka (HampH-
Mep, BpeMsi Nepexoja HJH 3aTpaueilHas Ha BbIBOJ 3HEPrus
JOMXKHB OLITb MHHHMaabibiMH). Heo6xomuMo ydecTb Tak-
e, 4TO NPH yNpaBieHHWH HA YyuacTKe BbIBEJEHHS] BO3MOXHBI
cayuaiinble OwWUOKH, BO3paCTaHWe KOTOPHIX NPHBOIHUT
K yBeJNMUYEHHIO CTapTOBOrO Beca ammapatra 3a c4YeT TOIM-
JauBa, HEOOXOQMMOro AJs KOppeKuu# Tpaektopuu. Hepo-
CTaTOYHO NMPEROCTaBHTb OOBEKTHI JEHCTBHIO TOJBKO TpaBH-
TallMOHHBIX CHJ (OAMH M3 MOHX KOJJEr TOBOPHJ: «YCHYTh
Ha pykax Hblotona»). Tak e, Kak ¥ Ha 3emJse, B Koc-
Moce Heob6xoauMa Hasuzayus w ynpasaenue. W 3pech He-
GecHass MexaHHKa yxXe Gecnioje3Ha, 3a HCKJIIOYeHHEM pac-
yeTa yyacTKa TPaeKTOPHH, e B LEAAX SKOHOMHH TONJIHBA
annapaTt ABHXeTCd C BHIK/AIOYEHHLIMM IBHrateJsaMu. Tak

3 3ak. 518
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SKOHOMHBbIAl mOQep BHIKJAOYAeT 3aXKHTaHHe H BedeT aBTO-
Mo6uab M0 MPOCENOYHONA [OpOre BHH3 TOJNLKO NOA Aei-
‘CTBHEM CHJIBI TAXKECTH, HeCMOTPA Ha BCe MpeHMyllecTBa
mocce. :

OO6wmii pacxol SHepruH B KOHIE MOJheMa OpPOMOPIHO-
HalleH U§ M, KOHeUHO, Macce (CIyTHHKA, PaKeThi-HOCHTEJs
H [ABUraTeJell), HO He 3aBHCMT OT yria BeiBefeHns V.
OueBHAHO, JIHNC ABASETCA CaMOM SKOHOMHYHON TPaeKToO-
puefi npu mepesere u3 OAHOM TouKH B Apyryio (puc. 20).

Puc. 20. HekoTopble BO3MOXHLIE TPaeKTOPHH MeXAy 3emJeli H Ieasio.

Ecan annapaty coobuteHa napa6osaudeckas (uaH G6Oab-
masi) CKOpOCTb, OH yaaautcs B Geckoneynoctb. Onmako,
eCc/IH TaKas CKOPOCTb MCMOJIb3yeTcs A/d Iepexofia Ha Ko-
HeYHOE paccTOsiHHe, TO B KOHIEe NepeseTa anmapaTa co-
xpanutcs Gecriofie3Has OCTaTOYHAA IHEPTHA.

BpeMs mepeneta OT MepHIeHTpa K amouUeHTpy (moayme-
puoa) no IIl1 3akony Kensepa pasno

T % (rmintr max)a”3
l==——
e 2% GMg M

Onnaxko, B 06ieM ciaydae, annapaT MOXeT 3anycKaThCA
U3 NPOM3BOJBHOM TOYKH 3eMHOH NoBepXHocTH. [Ipu BepTH-
KaJlbHOM 3amycKe JOCTHTAeTC HaWMeHbllee BpeMs nepe-
Xoma (mpexmonaraercs, YTO B KOHe4HO#l TOouKe B ckopocThb
paBHa HYJIO):
Tmax

1 dr

i2 = 1
2GM .\ (l _ 1 )‘iz ’
( ®) Tkpyr \ 71 I'max

@
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HJIH
- (r max)',2 -
t2 - "2 (2GM@)V’ [ﬂ 90 + sin eO]v (3)
rjae
Tpye = Fmay Sin? (%) , 4

OTKyIa omnpefnensietca yroJa 0Oq.
ITpocThie BbIYHCTEHHST NOKa3blBAlOT, 4YTO NPH HoJeTe
K Jlyne
= 120 y,

tp~ 116 u.

Kaxnomy u3 3THX ciyyaeB COOTBETCTBYeT CBOS HauajbHas
CKOPOCTb, HE3HAYHTEJbHO OTJHYaloWascd OT napaboauye-
CKOM CKOPOCTH, TOCKOJNbKY paccTosiHHe no JIyHBl AocTa-
TOYHO BEJIHKO:

NpH BEePTHKAJBHOM 3amycke

vo=11,1 rvM/c;

NpH FOPU30HTAJNBHOM —
v= (11,1 4 l.,5) KM/c.

Ilpu 3tom Heo6xonuMo y4ecTh BpalleHHe 3eMJH, CKOPOCTb
KoToporo B Touke 3amycka (0,46 KM/c Ha 3KBaTOpe) cije-
ayeT n06aBHTb (BEKTOPHO) K CKopocTH anmapata. [Ipu
BePTHKaJbHOM 3alyCKe HadajJbHasg CKOPOCTb AOJXKHA ObITh
HampapJena HaKJIOHHO H HEMHOTO yBeNHYeHa (puc. 20,
touka C).

[Ipu ropu3oHTaJbLHOM CTapTe CKOPOCTE MOXHO YMeHb-
wuth Ha 0,46 kv/c. OAHAKO 3TO OTHOCHTCH JIMIIb K TOMY
cayyaio, ecii JlyHa B MOMEHT ee HOCTHXEHHA OKa}eTcs
B IIOCKOCTH 3KBaTopa 3eMJH.

TaknM o6pa3oM, rOpH3OHTANbHBIA 3aMycK reopemqecxu
npennourutenci. llo Ha npaxTuke moctynaior whave, mo-
CKOJIbKY TPHXORMTCS YYMTHIBATb CONPOTHBJEHHE IIOTHBIX
cmoeB atmoctepst 3emau. Ilpu ropmsontanbHOM 3anycke
compoTus/JeHHe aTMocepbl (U3-3a KOTOPOrO NPHXOAHTCSH

3*
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yBEJAHYMBATb HAyaJbHYIO 3HEPruio, TaK Kak 4acTb HEpruH
TPATHTC Ha MpeojoJeHHe CONPOTHBJEHHS) HEHCTBYeT Ha
6oJibllleM y4acTKe TPaeKTOPHH, NO3TOMY B 3TOM cJyyae Mo-
TepH 3Hepruu GoJice 3HaYUTE/bHHI.

Pasymeercsi, BpeMsi nepexola He SBJAS€TCS CHHHCT-
BEeHHBIM HHTepecylolluM Hhac mnapamerpoM. OHO wurpaer
OCHOBHYIO POJIb TOJIbKO B 3ajayc nepcxojfa H3 OAIOH (UK-
CHPOBaHHOI TOUKHM B Apyryio. B GosbliuHCTBe Xe cjayyaes
3ajaya COCTOMT He TOJBKO B TOM, YTOOBI HOCTaBHTb CHYT-
HUK Ha onpefieeHHYIO BBICOTY, HO H COOGLIMTb eMy Hajje-
JKalllylo CKOPOCTb ¢ TaKUM pPacyeToM, 4ToObl OH Bbillles Ha
XeJaeMylo OpOHTYy ¢ MHUNHMAaJbHBIM DPacxoioOM TONJIHBA.
LEcau asuXerue no opbute NPOHCXOAUT B HaNpas/jeHHH Bpa-
ulenus 3eMJH, a 3alnyCcK NPOH3BeJeH rOpPU3ONTA/bHO, TO J0-
CTUTaeTCsl ABOf1I0Oe MPEHMYLIeCcTBO, NMOCKOABKY IIPH CTapTe
M BbIBOJE Ha OPOGHTY HCMNO/NBb3YETCS1 CKOPOCTb BpaLUeHHs
‘3eMJIM, M TaHTCHUIMa/jblias COCTaBJAIOLIasi CKOPOCTH Gyner
makcuMaabHoOH. Ilo 3akony nuowanei

T,

Ur, max = ,::r:( V. (5)
Ha op6ute Jlynn (ee op6uTanbhas CKOPOCTb OTHOCHTEJb-
no 3emau paBHa 2,39 KM/C) CKOPOCTb U max paBHa
0,19 xM/c, TaK YTO OTHOCHTE/IbHas CKOPOCTb B MOMEHT J0-
cTHXKeHuss JIyHbI OKa3blBaeTcsi CJIMUIKOM GOJBbLWION, H TNpH
MArKoi mnocajake Ha JIyHy ajs npenoTspaluennst GhICTPOro
najieHdss W pa3pylieHHs annapata Heo6XOZMMO BKJIIOYaTb
TOpPMO3Iible JBHraTeJblble yCTanoBKH. Beauuuna oTHoCH-
TeJIbHOH CKOPOCTH OyZeT MOYTH TakKoi XKe NPH BePTHKAJb-
HOM CTapTe HJH NPH FOPU3OHTAJAbHOM CTapTe B HampasJe-
HHMH, NPOTHUBONOJOXHOM BpamieHuio 3eman. OmHako 3To
crnpaBe]/INBO JIHIIb JAJS1 OYeHL BBICOKHX opOuT. Ha Hu3KHX
opbutax HEHCTBYIOT APYrie 3aKOHOMEPHOCTH.

ITpu BLIXOZme Ha Kpyrosyio opGHTY ¢ Bhicotolt H mocpen-
CTBOM MNepexofa THNA NepUredl — amoreil cjaeAyeT HCIOJb-
30BaTh COOTHOUIEHHE

R .
Ur, max = (E_f—”) Vo (6)

HO NMPH 3TOM CKOPOCTb J0MXKHA ObITh 1€ MeHblIe KPYroBoii
(emBa su mpeACTaBMT HITEpeC BLIBECTH CHYTHHK, cpa3y
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o6peueHHbI ynacTb o6paTHO Ha 3eMJi0 — BOT noqemy MBI
roBOpHM: «He MeHbile»). TakuM o6pa3om,

om(Re+H) »
o 2 =

Uy, xpyr =

—1, A 1 H \ /45—
= (Ro+ H) " (GMe)* ~ — (1 —5z=) VMo, ()

Hns 3amanHoil BhICOTHI H CKOpPOCTb Up ONpefesisieTcsi H3

paBeHCTBa
W6Mg, ~ GMg

N="Ry ~RgTH’ ®)
T. €. . GM€B H

it~ 2 (1 + 7). ©
HJIH ¥\

00=0prr.o(l +—R—o;) . (10)

drta CKOPOCTh HA3bIBAETCA CKOPOCTHIO COMAHOBCKO20 nepe-
xo0a.

TakuM o6pa3oM, CKOpoCTb, HeoOxoAnMas A opOH-
TaJlLHOrO mepexojxa (XxapaKTepUCTHYECKas CKOPOCTb), AOJ-
JHa GBITh He MeHbllle ONpeleseHHOH BeJHUHHLL:

Uxap = Ug = vxpyr.o(l +"27?H;) . (11)

Ha puc. 5 (ctp. 31) nokazaHa 3aBHCHMOCTb 3TOH CKOPOCTH
oT BbicoThl. [lepexoaHble TPaeKTOPHH TaKOro THHa OblaH
BHepBble M3yueHbl ['OMaHOM M MOJMYYHIH Ha3BaHHE <«roMa-
HOBCKHX TNOJY3/IHNCOB». (DaKTHYECKH NPH yueTe UJIeHOB
BTOPOrO TNOPSIAKA CKOPOCTB U max, B amoree He paBHa
Ugpyr, - 1103TOMY GOslee TOUHO: :

rmx . _Ro I/Re-l-ﬂzl-—_H_ (12)
Yr, xpyr Ro+H vgpyr,0 Ro Ry’

CaenoBates1bH0, B MOMCHT BbIX0Za Ha OpGHUTY CNYTHHKY
zomxkna ObiTh  cooluena  JOMOJHHTEJNbHas  CKOPOCTb
(H/Rg) vo. TIpu H/Rg=0,1 Beauuyuna 3r1oii go6aBouHOM
CKOPOCTH He npeBbillaeT 1 KM/c.
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TakuM o06pa3oM, roMaHOBCKHE [OJIY3JJIHNCH — CaMble
SKOHOMHYHBIE TPAaeKTOPHM, HO H3-3a2 CONMPOTHBJEHHS aTMO-
chepsl OHH OKa3bIBAIOTCS COBEPUIEHHO O6ecloJe3HbIMH.

Meul Morau 6bl paccMOTpeTb opOuTy, 6ojiee IKOHOMHY-
HYIO B MpHHUHUNE: GIH3KYI0 K TOMaHOBCKOM, HO HE KacaTesb-
HYI0 K OCHOBHOII op6uTe, 1a KOTOPYIO BBIBOLHTCS CIIYTHHK.
Ora opburta uMesa 6Gbl GoJjee BHICOKMII anorei, 4eM OCHOB-
Has op6urta. [ag storo 6bli0 GBI JOCTATOYHO YBEJIHYHTD
Up Ha He6OsblIYIO BeJUYHHY mopsjaka voH/Rg Oxnako sty
BO3MOXKHOCTb MOXHO HCKJIOYHTb M3 paccMoTpeHusi. [ed-
CTBHUTEJbHO, B MOMEHT Nepexofa Ha opOUTY cJaeloBano Gbi
H3MEHHTb HamnpaBjieHHe CKOPOCTH, YMEHBIIHB ee paaualb-
HYI0 COCTaBJsOLIyl0 TakuM o006pa3oM, 4TOObl CIYTHHK
okasajcs Ha Kpyroso#l op6urte. IlpocThble pacuernl no-
Ka3blBalOT, YTO B HTOre 1epsieTcss Oojblie, YeM IpH-
o6petaerca!

CyuecTByIlOT in Apyrie OpGHTHI, KacaTeJbHble K OCHOB-
HOl opOMTe, HO COOTBETCTBYIOIIHE HErOPH3OHTAJbHOMY Ha-
npaB/JeHHI0 CKOPOCTH 3amycka? Jlerko mnokasatb, 4YTO B
39TOM cJjyvyae cKopocTh Gbl1a Gbl HEMHOrO MeHblle, 4eM B
cjyyae TOMaHOBCKOW OpOMTHI, M, C/NeNOBaTeNbHO, s Ie-
peBoia CNYTHHKAa Ha KPYroByl0 OpPOHTY HeOGXOAMMO O6BiJIO
6bl COOTBETCTBEHHO HEMHOrO YBEJHYMTb CKOPOCTb B aro-
ree. CoBepileHHO fICHO, YTO amnorefl y Tak#X OpPOGHT TakKoil
e, KaK M Yy FOMaHOBCKHX, HO mNepureil O/mXe K LEHTPY
3emn.

OnHako, kKak yxe ometmnocr., rOMaHOBCKHE OpGHTHI
HMEIOT CEePbe3HBIl HeNOCTATOK, CBSI3aHHBIA C HaJHYHEM CO-
nporusjenus aTtmochepnl. Ilostomy Gosee uenecoo6pasuo
paccMaTpHBaTh OPOHTH APYTHX THIOB.

IIpexae Bcero — BepTHKANbHLIA 3amycK, NMPH KOTOPOM
Jlerye BCEro NPeoJoNeTh TPYLHOCTH, CBi3aHHbIE ¢ aTMOChep-
HBIM CONPOTHBJIEHHEM, HO NpPH 3TOM YCJOXKHSIETCS BBIBOJ,
Ha op6uty. Tak Ha3biBaeMble «CHHIHEPTrCTHYECKHE OPGHTHI»
MOJYYaloTC IPH BEPTHKAJIbHOM CTapTe C TNOC/AEAYIOLIeH
KOppeKlHell TPaeKTOPHH B MNOJETC U MNpPUAAHHA el TopH-
30HTA/JIbHOIO HaNpaBJE€HHS Ha HyxkHOfi BeicoTe. Pacuer ra-
KHX opOut, npeasoxennbix O6epToM, BeAyT UCXOAst M3 pa-
BeHCTBA MOTEPH 3HEPrHH Ha CONPOTHBJEHHEe aTMocdepbl M
npupallleHusl NoTelLna bnoil snepriu. OueBUAHO, 3TH IO-
TepH 3aBUCAT OT GOpPMbLI paKeTLl-HOCHTe,
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MoXHO BBIIEJNHTH ApYrofi THN OpPGHT, HA KOTOPHIX B
npouecce nosieTa MeHsIeTCA dHeprus annapara. OTH OPGUTL
HMEIOT CBOHM  TpeuMyillecTBa, HO, pa3ymeercs, TpebyioT
Goabue TonsuBa. Buuto ycranoBieHo, uTo, maxKe ecaH A0-
NyCTHTb BO3MOXKHOCTH OPOHT C HeNMpephIBHO MeHslouefics
3Hepruef,, roMaHOBCKass OpOGMTa OCTAaHETC CaMOil 9KOHO-
MHYHON (ecqm npeHeGpeub CHJIaMH CONPOTHUBJIEHHS aTMO-
chepnt). OnHako HeOGXOAMMO MOAYEPKHYTH APYroil cepbes-
Hbli HEXOCTaTOK TOMaHOBCKHX Tpaekropuit. Ha Hux
JNONYCKAIOTC1 MTHOBEHHble H3MEHEHHs CKOPOCTH H, CJeMo-
BaTeJbHO, OrPOMHBIE YCKOpEHHA, ONacHble Kak AJs npubo-
poB, 1aK ¥ AJA 3KHNaxa Ha Gopty annapata. Kpome Toro,
BaXHO OTMETHTBb, YTO HEe3HAYHTEJbHbie OWIHOKH MpPH CTapre
npHBeAyT K GoabliuM owu6KaM B anoree, Tak 4To ocTaeTcs
HeOOXOAUMOH KOoppeKLHs.

ITomo6ubie coobpaxceHHsA OOBACHAIOT, NOYEMY HCNOJb-
3yIOTCAl MHOTOCTyNE€HYaTble PaKeThi: «MepTBbiil» Bec (oTpa-
6oTaHHble CTyneHu) cOpacbiBaeTcsi Cpa3y nocje NPHPOCTA
9HEPruM, Tak 41O NpHOGpeTeHHass dHeprua Jaer Gojee 3¢-
¢eKTUBHLIA BKJIaJ B pocT OpOHTaJbHOH CKOPOCTH.

B 3aknouenne Toro pasjiesia no3BoJibTe MHe KOCHYTbCS
OJHOTrO TepMHHOJOrHYecKoro Bonpoca. K Goabuwovy Gecno-
KOMCTBY NYyPHCTOB-YYEHBIX PafHOKOMMEHTATOPHl H KOppec-
NOHAEHTH WIHPOKO MNOJAb3YIOTCA BbIPaXXeHHeM <«TaKOH-TO -
COYTHHK BHIIEST Ha OpOGUTY MJAH TpaekTopHio..». Pasy-
MmeeTcsl, nofo6Has ¢pa3a MOXKeT BbLI3BATh JHIL YJLIGKY,
NOCKO/bKY JI0OOH anmapat BO BpeMsi BCero mnojera oT MO-
MeHTa CTapTa A0 BO3BpallleHHd Ha 3eMJi0 WIH A0 €ero
pa3pyuiennst HaXOAHTCA Ha opOuTe MW TPaeKTOPHH. DTHM
BbIPaXKeHHeM XOTAT cKa3aTb (Tak Obl H C/eJuBajo roBO-
PUTB), YTO TaKOM-TO CNYTHHK, ABHralOIIHACA 1O ONpeneseH-
HOM TpaeKTOpHH, mepelles C OJHOro-ee yuacTka (rie 6aa-
rojaps AefCTBHIO CTapTOBHIX paKeT pacTeT SHEprHsi anma-
pata) Ha apyro#t. O6bl4HO NMpPH 3TOM HMEIOT B BHLY: <«Ha
JApYrofl yu4acTok, rae AefiCTByeT TOJbKO TATOTEHHE», HHLIMH
CJIOBaMH — «Ha HBIOTOHOBCKYIO 4acTb OPOMTHl MJH TPAeKTO-
pun». C/10BO «op6GHTa» CAYXHT OOBIYHO A1 o6o3naueHHs
3aMKHYTOrO JBHXKeNHs, KOTAa CHYTHHK NPOXOAHT THocJje-.
AOBaTeJbHO HECKOAbKO pa3 OAHH H TOT e NYyThb; CJIOBO
«TPaeKTOpHA» HMeeT 6ojee OOLIMi CMBICT,
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2. K BeHepe u Mapcy

CkasaHHoe o mepenere ¢ 3eMau Ha JIyny (uaum Ha
HH3KYI0 KPYroBylo OpOHTY — AJsi MCKYCCTBEHHBIX CIIyTHH-
KOB 3eMJIH) MOXHO OTHECTH COOTBETCTBEHHO H K MNOJeTy
KOocMHuYecKoro anmaparta ¢ op6utel 3eMan Boxkpyr Cosnna
K Zpyroil niaHeTe COJIHEUHOM cucTeMbl, HanpuMep K Mapcy
uny Benepe. C Toukn 3peHHs HeGeCHOH MeXaHHKH 3Ta MpoO-
G1ema GoJiee COXKHasi, YeM npobiieMa BbiBeieHHs CIYTHHKA
3eman. [l pacyera TPaeKTOPHH M JOJIKHH BHagaje pe-
LINTb KEIVIEPOBCKYIO 3ajlauy JABYX TeJ — 3eMJH H PaKeTHl;
3aTeM pelHTb Ty XKe 3ajauy Ads cucreMbl CoaHle W anmna-
parT, npHYeM CONpSIKEHHe PelIeHHH 3THX 3aJay NMPOBOAUTCA
B paMKax 3ajlauH TpeX TeJ; B OKpecTHocTH Mapca ocyine-
CTBJIIIOT AHAJIOTHYHBIH Mepexof K KelNepoBCKoH 3ajaue
JBYX TeJN: KOCMHYecKu#i amnapat u Mapc (TO e OTHOCHTCA
K Benepe uau K moGo#i Apyroit niaaHere); He3aBHCHMO pac-
cMaTpHBaeTcsl 3ajaya KOppeKUHH (C MOMOUIbIO HEHbIOTOHOB-
CKHX CHJI) TPaeKTOPHH.

KoneuHo, 13-3a CJI0XKHOCTH 3TOH 3ajayy MBI He CMOXeM
NpHBECTH 3Jech ee mojaHoe pemeHne. OQHAKO Koe-YTO MOXK-
HO JIETKO NOHSATb NMOYTH KHTYHTHBHO.

[MpexX e Bcero, CKOPOCThL 3amycka AoKHa ObiTh 6JHM3Ka
K mapa6oJiiyeckoii uau GoJbile ee (rumepbonuueckas CKO-
pPoCTb): B 3TOM CJiyyae HeGOJbLUIONH AONOJHHTENBbHOH SHep-
THM [OCTAaTOYHO A AOCTHXeHns op6butel Mapca, pacno-
JIOXKEHHOr0 B GECKOHEYHOCTH IO OTHOUIEHHIO K TpPaBHTa-
IIHOHHOMY TIOJII0 3eMJIH *.

B cucreme CoaHne — KOCMHYECKHH anmmapaT HadaJjbHas
CKOpOCTb annaparta B JAEHCTBHTEJIBHOCTH GYyAeT 1O OTHOLIe-
HHI0O K 3eMJe runep6osuueckol, X KOTOpoH poGaBieHa
CKopocTb Op6uTajbHOro ABHxKeHusi 3emsn Bokpyr CosHna.
Ina napabonnueckoi TpaeKTOPHH 3Ta CKOPOCTh Ha 6ecKo-
HEYHOCTH paBHa HYJIO; CJieloBaTeNbHO, op6uUTa 00BEKTa,
3anyieHHoro ¢ 3eMJH No napa6oJinyecKoii TpaeKTOpHH,
G6ynmer 6am3ka kK op6uTe 3emau. Pasinune MeXny 3THMH
AByMsi OPOGHTaMH BO3HHK/JO OHl JIMIIbL BCJASJACTBHC HeCOBNa-

* ABTOp XOueT cKkasaThb, uT0 Mapc HaxoAuTcs OT 3eMJaH Ha CTOJb
GonbliOM PACCTOAHHH, 4TO BGJAM3M HEro noje TATOTEHHA TNOCAefiHed He
OKa3biBaeT 3aMEeTHOr0 BJAHAHHA Ha ABHXKeHHe KOCMHYeCKOTro anmnaparta.—
IIpun. peod.
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neHus: Gapuuentpos cucteM CouaHiue — annapat u Cosnite —
3emas.

Onnako HeO6XOAWMO NpPaBHJIbHO BHIGPAaTh NEePEXOLHYIO
op6uty. Pemas 3amauy nokumaHus 3eMJIH, HalpsBJIeHHe H
BeJIMYHHY HaYaJIbHOH CKOPOCTM CJjelyeT BLIOpaTb Tak, 4TO-
Obl annapaT Bbllles Ha rOMaHOBCKylo op6uty. Ecam npen-
NOJIOXKHTb, YTO anmapaT yXKe NOAHAT Ha BbicoTy H, TO me-
pen BLIXOLOM Ha TpaeKTOpHIO Nojgera K Mapcy amnmapar
MOXHO NepeBeCTH Ha OKOJIO3eMHYI0 OpPOMTY WJH cpasy xe
nepeBeCTH Ha 3Ty TPAEKTOPHIO; €ro MOXHO 3aNnyCTHTb H
C NpOMEXYTOUHO! OpOHTa/MbHON CTAaHLMM, HaxOAslleAcs Ha
KpyroBoii op6ute: B JI060M cJydyae Mbl MOXeM CYHTaTh,
YTO 3anaya, CBf3aHHAs C MpPEOJOJEeHHEM CONPOTHBJIEHHS
aTMocepbl, peuleHa. ['oMaHOBckasi op6uta Haubosee Ie-
necoobpa3Ha I8 HaJbHelillero JBHXXKEHHS anmapara, yxe
INOCTHIUICTO BHICOTH f; COOTBETCTBYIOLLYIO CKOPOCTb He-
TPYAHO BLIYHCIHTH: OHA paBHa CyMMe CKOPOCTH Ha NOYTH
napa6o;inyecKoli reolleHTPUYECKO# opOUTe M XapaKTepHCTH-
4yeCKoil reJIMOLIEHTPHYECKOH CKOPOCTH, U B CHCTeMe, CBf-
sannoit ¢ ConHUeM, 3HaYHTeJbHO OTJIHYaeTca OT napabo-
JHYECKO! CKOPOCTH. B reqHouleHTPHYECKON cHCTeMe KOOp-
IMHaT mnapaboJuyeckass CKOPOCTb, COOTBETCTByHOLlas pa-
nuycy opOuTH 3eMuu, paBiha (cM. Bbime cTp. 35)

26M
v, = D$° ~ 42,1 xm/c, (13)

a xapakTepUCTHYeCKasi CKOPOCTb sl TOMaHOBCKOH Tpaek-
topun 3emas — Mapc pasHa

2GM GM
o=/ 52— Pt ~ 365 kule. (1)

Ha paccrosiuu, paBHOM pajuycy op6uthl Mapca, xoc-
MHYeCKHil anmapaT npuoGpeTaeT CKOpPOCTb (OTHOCHTEJbHO
Couanua)

Do
v=(v,,,+ ve)D—M; ~ 21,5 km/c. (15)
[TockonbKy CKOPOCTb OpOHTanbHOTO ABUXKeHuss Mapca

paBHa

D
v =2n—T-:::—::- ~ 24 km/c. (16)
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CKOpOCTh amnnapaTa OTHOCHTeabHO Mapca Oyner pasHa
24,0 &= 21,5 xm/c. Huxnuuii 3uak coorsercTsyer 6osee npes-
NOYTHTEIBHOMY CJIydYalo; Toraa v = 2,5 km/c.

3aMmeTuM, YTO anmapaTy MPeACTOMT ellle BOATH B rpaBH-
TalHOHHOe moJje Mapca M JOCTHYb NMOBEPXHOCTH MJIAHETHI.
Ecay npenosoXuTh, YTO TPAeKTOPHS ammnapaTta MPOXOXHT
Janeko ot Mapca, Ha paccTosHuH, rAe napa6osHuecKas

Z.SKM\/c\

Puc. 21. ManeBp TOpMOXeHHA, HEOGXOAHMBI AN NMEPEXOAa KOCMHue-

CKOro annaparta Ha KpyroByio opOuTy cnyTHMka Mapca Tpaekropus A

no OTHOWEHHIO K Mapcy npeacTaBiseTcs NOYTH MNPAMON JHHHed, XOTH

otHocuTenbHo CosHua oHa fBARercs Ayroft sasmunca. Tpaexkropus A

OTK/AOHAETCS BCJACACTBHe NpHTAXelHs Mapca Ha yroa o. C—uacTb

apeoleRTPUUECKO runep6oNHIeCKOl TPaeKTOPHHM, MO KOTOPOR ABHraics
6b anmapaT 6e3 TOPMOXKEHHS.

ckopoctb Menbie 2,5 kM/c (T. e. mpeBbillaiomeM 3 paauyca

Mapca), To 3Ty TpaeKTOpPHIO HEOGXOAHMO GyNeT H3MEHHTb.
- Ha noBepxnoctu Mapca nmapaboanyeckass CKOPOCTb COCTaB-
aser 5,15 kM/c (puc. 21). CaenoBarenbHo, nayajbnas
aHeprusi AoMKHa ObITh yMeHbllena TOPMOXKEHHEM anapara;
€C/M Mbl XOTHM AOCTHYb MOBEPXHOCTH MJIaHeTbl, yMeHblIe-
HHe SHepruM NPH TOPMOXKEHHH JOJMXKHO COOTBETCTBOBaTb
ckopoctu V5,162 42,52=5,72 km/c, B TOYHOCTH paBHOIX
€KOpOCTH, HeOOXOAUMOi AJS TOro, 4To6Bl BBIBECTH amma-
paTt Ha runep6oanyeckyio op6uty, B GeCKONEYHO YyAajeH-
HO/l TOYKe KOTOpPO# CKopocTh paBHa 2,5 kM/c. Ecau xe Mul
XOTHM JIMIIb BHIBECTH annapaTt Ha OYeHb HH3KYIO KPyroByio
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op6uty BOKpyr Mapca, TO OTHOCHTEJbIYIO apeoLeHTpHYe-
CKyI0O CKOPOCTb CJeXyeT JOBEeCTH RO Bequuunn 3,64 km/c;
TakuM 00pa3oM, /s BbIXOAa Ha TaKylo OpOHTYy Heo6Xo-
IMMO YMeHBIINTbL CKopocTh Ha 5,72 — 3,64 = 2,08 km/c.
3ajnaya nepenera K JApPYruM NJIaHETaM paccMaTpH-
BaeTcs aHajoriuHo. OTMeruM, 4TO /IS BHYTPEHHHX mJIa-
HeT, TakuX, Kak Benepa, nepener 3emas — Benepa aunaJso-

§
6850 kM —)  /lyna

0 2,5 5 25 10 125 5B

Pnc 22. CpAsb mMeXAy HadajabHOR CKOPOCTHIO M AANbHOCTLIO NepeseTa
KOCMHYeCKOro annapara,

ruyeH o6paTHoMmy mosety Mapc — 3emJs, KOTOPHIH MOMXKHO
paccMOTpeTh TaK e, KaK H NpeJAbIAYLIHA NnpuMep, H3Me-
HHB JIHUbL HanmpaBJeHHe CKOPOCTH Ha NPOTHBOMOJOXKHOE.
Ha puc. 22 u3o6paxena 3aBHCHMOCTb BEJIHYMHBI CTap-
TOBOH CKOPOCTH OT PacCTOSIHHSI KOHEYHOH LM MoJeTa.

3. NpumeHenne ABOMHBIX MaHEBPOB

B moxo6HbIX 3amauax cyutecTByeT o6miasi 3aKOHOMep-
HOCTb: HEBO3MOXHO OOOHTHCH 0e3 HCKYCCTBEHHBIX YCKOpe-
HHH — AOMOJNHHUTENbHO K IPaBUTAHOHHLIM, — KOTOpPhHIE IIpH-
JaloTes anmapaty B ONpefleJeHHbBIX TOYKAX TPAeKTOPHH.
Srtu no6aBoyHHIE YCKOPEHUS cjelyeT coobwiaTh ammapary
KaK MOXHO G/uXKe K NPHTATUBAIOLICMY HEHTPY, MOCKOJbKY
npH 3TOM YBEJHYHBAETCS NPHPOCT KHHETHYECKON SHEPrHH,
- IpONOpHKOHAAbHON 0% 3TOT upHPOCT Tem Gosblue, yeM
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6/nXKe TOYKA KOPPeKLMH K NepuHUeHTPy OpOuTH, B KOTO-
pOM, COIIacHO 3aKOHy IJoOllajeH, CKOPOCTb HauGosbliast.

PaccMoTpuM 3Ty TOUKYy M OueHHM 3¢ (EeKTHBHOCTL oOIle-
panun Koppekuuu. O6o3naunM yepes v; U Uz CKOPOCTH CO-

A © a

a é

Puc. 23. Kak coiiTh ¢ kpyroBoii op6HTHl ¥ YAaJauTbcA B GECKOHEUHOCTS.

OTBETCTBEHHO [0 M mNoOCJe NPUJIOKEHHA HMNyJabca. Toraa
pPa3HOCTb SHepruil GyzeT paBHa

6E=%(v§— v}) m = vdum, (17)

NOCKOJbKY IIOT€HIlHaJibHAsi 3SHEPrus He HU3MeHAeTCHd. Ho
ans coobumeHus uMIyJbca HeOBXOAUMO 3aTpaTUTb 3HEP-
ruto

6/E=_;_(v2_ vl)2n1=-;—(50)2 m. (18)

CaenoBaTtesnbHO, 3(P(HEKTHBHOCTD MOXHO ONpPEeNeJHTb OTHO-
IeHHeM

8E v +v v

TE = v—u ~ 2" (19)
Ilpu 3amanHoM Ov, uan 6'E, adp¢exTuBHOCTL BO3pacraer
C yBeauueHueM v. JTO CBOHCTBO JIeXKHT B OCHOBE MNpEeAI0-
JKEHHBIX METOJOB HCHOJL30BAHUA OBOUHLIX MAHEBPO8; ANK
HAMOCTPAU¥H CYTH 3THX MeTONOB o6paTuMCA K NPHMEpY,
paccMoTpeHHOMY BepmaHoM.

IlpennoyoXuM, 4TO MBI XOTHM pEUIHTb CJAEAYIILYIO 3a-
Jayy: nepeBecTH KOCMHMYECKHH amnapaT, HaxORSILUMACA Ha
KpyroBoi opbure, B 6eCKOHEYHOCTb N0 Napa6oaHYecKON HId
runep6osnuyeckoit Tpaekropuu. [Ipoctefiimee pemenne gaercs
TpaeKTropueii Tuna a (puc. 23), B eAMHCTBEHHOH TOouke A,
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KoTopo#t coobwaercsi yckopenue. CylecTByer apyroe pe-
uwenne, THHA 6, B KOTOPOM KODPCKLHS MPOM3BOAMTCS ABaXK-
nsi: B Toukax A u B. B MaleBpe a

60/1 == Uxpyr — Uram (20)
a B MaHeBpe 0

dvp= (vxpyr — Usan, B) + (Venn — Usaz, 4)- @n
DHeprua pakeTbl Ha runep6osHYCCKOii opGuTe paBHA

1 1 GM
2 — (&)
E=5 2 MV — Eporen = 2 5 Mo, (Eno'ren T, ) . (22)

OTKyZa
Urpun == ]/U:o + ‘g”%“‘ . (23)

IousiTHO, yTO B BhIpaxkeHHe (21) BXOAST pasiHuHHIE CKO-
pOCTH, COOTBeTCTByOUlHe TouKaM A u B 3/1JIHNTHYeCKOH

OpOUTHI:
Usan, 4 = ]/ GM( + T ) (29)

vann.8=1/GM(7gB—— rB__|2_r—'). (25)

CKOpOCTb Ha KPYroBO# OPGHTE Uypyr = VGMirg=uv,V2.

Takum 06pa3soM TnpHpaLleHHe CKOPOCTH B MaHeBpe 0
paBHO, KaK HeTPYAHO BHIYHC/HTD,

. N T 2N
momen[ 1=/ 2 e/ 2]

C npyroit cTOpoHH, I 6oJee NPOCTOro ManeBpa THNA &,

60, ....vay,[—1+‘/ 1+ ] @7)

CootHoilenre (26) nosaydaerca u3 (27) ecan MNOJOXKHTD
ra=rp Beanuunsa A = 6v5/6v,, Koropaa onpenenser
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3¢ heKTHBHOCTb ABOMHOrO MaHeBpa, 3aBHCHT OT NapaMeTpoB

02
a=2(l +v—;°-) (28)

—of’s . 29
B 2(,A+1) (29)
Ortciona

A= 1=VE+VBta—1

-1

. (30)

PaccmoTpum HekoTOpble uacTHuie cayyau. IIpexpe Bcero
NPH Uo/U5 &~ 0 (OKOHuaTesbHasi TpaekTOpuA — napaboJu-
uyeckan) o =2 H 3(eKTHBHOCTL ABOMHOrO ManeBpa 3a-
BHCHT TQJbKO OT f:

A=7_2_'___](1 —VB—-VE—2) (31)

u Bo3pacraeT ¢ yBeauueHueM . [1pu usMenenuu rp/rp or
eluHHNH R0 OeckoHeyHocTH A H3MmeHaercs oT | 1o

l/(V2— 1). C poctoM o (rumepGoanueckasi OKOHuaTeJb-
Has TpaekTopus) 3d¢eKTHBHOCTL ABOMHOrO MaHeBpa (npu
paBHHIX 3HaueHusix ) mapaer. Ecan o — o0, TO A—1 ne-
3aBacuMo oT 3HaueHnit P. Takum o6pas3oM, ABYXHMIYJbC-
HHIA mepexos Tuna 6 Bcerja npeanoyTHTeseH, TeM OoJee,
KOrfla KoHeyHasi CKOPOCTb mnpnOauxaercs K napaGou-
Yeckofl, a mnpomexyrtounas opbuTa uMeeT, HACKOJbKO
BO3MOXHO, HU3KU nepureft A; JAHUIb OrpaHMYeHHs, CBA3an-
Hble ¢ ApYyruMH (aKTOpaMH, B OCHOBHOM C CONPOTHBJEHUCM
aTMoC¢epbl, He NMO3BOJAIOT PACNONiaraTb TOYKY BbIBENeHHS
C/MLKOM HHU3KO.

4, CnoxHble OpGHTHI

OueBuaHo, 3ajayH, paccMOTPeHHble BbllIe, KpaitHe
YCAOXKHATCA, €CIH MHX pewlaTh B paMKax 3alaud n Ted,
YYHTHIBaTh BpalleHHe MJ1aHeT H MJIaHeTOLEHTPHYECKYIO LIH-
POTY pakeThl B KaXK/[blii MOMeHT BpeMeHH. B KauecTBe npu-
Mepa InpuBelleM TreolleHTPHYeCKyl0 TpaekTopuio «Iluomne-
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pa-4», xopolo 3HaKOMOro aCTPOHOMaM, MOCKOJbKY OH dac-
TO yNOMHHaeTcs Ha exeronHuix konrpeccax KOCIIAP;
KpoMe TOoro, Ha pHC. 24 mokasaHa TpaekTopus «JIyHE-3»,

Puc. 24. Tpaekropusa «JIyHH-3» B cHCTeMe KOOPRHHAT, CBA3AHHON ¢ mo-
aoxeineM JIyHe B MmomeHT ee ofinera (TACC),

Puc. 25. «Ipoexuus tpaektopu# «JIyHu-1» Ha MIOCKOCTh SKAHNTHKH
(no Hdosmauxe u Mioanepy).

orubaiomas JIyny. EcTecTBeHHO, Takne TPaeKTODHH HMEIOT
Gosee NpOCTOH BUA B reHOLEHTPHUECKOA CHCTEMe KOOpHH-
HAT, B ueM HeTPyHHO yGeluTbcsi Ha npumepe «JIyHH-1»
(puc. 25).

Bxoau1b ray6xe B AeTanH 34eCb He NpPEACTaBJIACTCH
BO3MOXKHBIM, .
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5. Bansinne olu60K BbiBedeHHS

Beiiie Mbl yNnoMsiHyJH O BaXXHOCTH Npob.JaeMbl HCIpaB-
JIeHUus1 OMHOOK BbIBEJCHUS NOCPEACTBOM KOPPEKUHH OpOu-
Thbl, TIPOBOAMMBIX IO KOMaHAaM C Ha3eMHBIX CTaHIMil CJe-
JKeHus, HJH, eCIM anmapaT C JKHMaXXeM, CaMHUMH acTpo-
HaBTaMH. PasyMmeercs, pacueT Koppekuuii, KOTOpble MOTyT
noTpe6oBaTbes, NONKEH MPOBOAUTLCA HO moJdera. B oanux
cay4yasaX JNOCTaTOYHO JIMWIb HeGOJBLIOTO H3MelleHHS Tpaek-
TOpHH, B APYrux — Tpebyercad 6ojiee 3HAUUTEJNbHAsA KOppeK-
uusi. MBI He uMeeM BO3MOXKHOCTH OOGCYKAaTb 3Ty NpobJemy
B oflLieM BHAE M OrPAHUYMMCH OIHHM IIPOCTHIM MPHUMEPOM.
IlpennonoxkuM, uTo oluubkKa B BeJHYHHE CKOPOCTH H yrie
BbIBEJIEHHS (OTCUHUTHIBAEMOrO0 OT TFOPH3OHTA/IbHOTO HamNpas-
Jenusn) cocraBasioT 1% u 1° ccorBerctBeHHo. KaxkoBbi
6ynyT omuOKH B PACCTOSIHHAX amores W nepuresa? Beau-
YHHA CKOPOCTM BbiBEeJEHHSI HAXOAMTCA U3 PaBEHCTBA

_2GMg
Rg+H
Ha xkpyroBo#i op6ute R, = Rg- H, uto npusoaut k Teo-

PETHYECKOMY 3HAYEHHIO Ug == Ugpyr. HeTpyAHO YyGemuThCH,
4TO

1
bnd 0§=T:GM@. (32)

- H
Ri—(Rp+H) R R 2 %% _ 000, (33)
Rg+H vs N

Eciu Touka BLIBeJ€HHSl COBNAJAET C OJAHHM M3 KOHIOB
rJiaBHOH OCH, TO TP YMeHbIUEHHH CKOPOCTH BhiBeJeHHsA Ha
1% BbicoTa mepures ymenbwutes Ha 2% (npu HeGoabliux
BoicoTax H, ne npesbimaloniux 140 km). Takum o6pasom,
ueo6xozm.wa O4YeHb BHICOKasf TOYHOCTb BbiBegenus. Omubka
B Be/MYHHe yrJa BbiBeJleHHS NpPUBEJeT K OWHOKe B 3Haye-
HHM 3KCIEHTPHUCHTCTa e. B npuBenmenHoM Bpilie cayuae Vo
MOXHO, BOOOILEe roBOpsi, HAHTH U3 paBeHCTBA

e?=1—sin?Vy=rcos?V,. (34)
CaegoBaTeqabHO,
de=—sinV,ydV, (35)
7|
de

vV
= csc::’ Vo dVO' (36)

e
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B okpecrhoctu Vo = n1/2 numeem
. 7 2
sinVy =1, cos2Vow,—2-—Vol.

N03TOMy OLIMOGKA OUEHb MaJa.

Ipu nneanvuoM BhiBefennu e =0; ownbka B 1° npu-
BOJUT K 3HaueHHI0 3KcueHTpucurteta e = 0,003. CacpoBa-
TCJ/AbHO, OIHOKA B Fmax U ’min PaBHa

(Ro + H)e ~ 0,00029Rg,

T. €. anoreil u nepureil usMensitea Ha 0,03%, yro cocrtas-
aser ~2 KM.

SlcHo, uTo MonoGHBIE pacyeTh! COBEPLIEHHO HeOGXOAHMbI
npuy pacCMOTPeHHH noJeToB K Benepe uau k Mapcy. B atom
cayyae OWNUGKH MOTYT OLITh OY€Hb 3HAYHTEAbHLIMH, IO-
CKOJIbKY lieJ1b OYeHb yJaJjeHa.

OnHako MBI yxe HOCTHIIM 3aMeYaTe/lbHBIX YCIeXOB
B OBJajCHHM MeTOAaMH TaKHX pacyeToB: H3 TabJa. 2
(ctp. 153), rae npuBeseno 6oabluoe KOMHYECTBO YHAYHbIX
3aMlyCKOB, 3TO BHUANO OYCHB XOpOLIO.

6. 3akawoueHune

Camble 6oJblliHe 3/eKTPOHIblE BLIYHCAUTE/NbHBIE MalllH-
Hbl KocMudeckux ueHTpoB CCCP u CIUA (a rakxe Es-
ponbl H—B Oauxahuem OyaylieM — APYrHX CTpPaH) Kpyr-
JOCyTOYHO palboTaloT, pacCYHTbiBas OPOGHTHI TEKYIMX U
IJIAHAPYeMBbIX 10J1eTOB. B 3THX CJOXKHBIX HENpephIBHLIX -
BBIYHC/IEHHSIX HCNOJAB3YIOTCS ropbl nepgoxkapT ¥ Maruut-
HbIX JeHT. OTMEeTHM, YTO TaKHe pacyeThl, B KOTOPHIX C Bbi-
COKOI TOUIIOCTBIO BBIYHCAAIOTCS BCE BO3MVIUEHHS H, pasy-
MeeTcs, YUYHTHIBACTCA BO3MOXKIiIO€ H3MeHeHHe IJOCKOCTH
OpGHUTBb MOJ BAHSAHHECM KaXKAOTO BO3MYIUCHHS, 31AYHTENbHO
yea0XKusioT 3ajavy. Uurateab HOAXKEH NOHATb, YTO Mbl
NONBITaAHCh JIHIIb OPHEHTHPOBATH €ro B 3TOH 06aacTu
Hayku. DBaarojgapsi HMCKyCCTBEHHBIM CHYTHMKaM M IJaHe-
TaM HeGecHas mexannka Jlarpanxka u JleBeppbe moayuusaa
BEJHKOJIETHOC MNOJe JAs NpuJIoXKenn#, TpeOylolHX Kak
TOHKOCTH, TaK U TOYHOCTH, B KOTOPBIX pacueTbl NMPOKJabl-
BAalOT NyTb AJdfA [aJblUUX 3KcneAnuuit MarensaHoB Koc-
MHYCCKOrO npoctpaHctpa. KocMuueckne uccaefLoBaHHA
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NpPEeACTaB/AIOT SPKHA NMpHMep (YyHAaMEHTa/bHbIX H3bICKa-
HH, «N0JIE3HOCTb» H «3(PEeKTHBHOCTbY (CTOJbL ZOpOrue A4
(DHHAHCOBLIX HHCIIEKTOPOB) KOTOPHIX MOXHO OLEHHTb JHLIb
MHoro BpeMeHu cnycta. Mor 6l JlarpaHx mnoJy4uTb Ja-
GopaTopHH, MaTepHaJblibie (GOHABI W MOAAEPKKY, KOTOPHI-
My nosb3oBanuch matemaTuku HACA c¢ 1967 r.? Bes co-
MHeHus, neT. Kpome Toro, Takas 3ajaya u He CTaBuJaCh.
OnHaKo 3TOT YPOK ClefyeT Cepbe3HO H3yYHTh COBPEMEHHBIM
NpaBHTENbLCTBAM, KOJEOMIOMUMCS HHOrAa B OKa3aHUH MOA-
JEePKH «YHCTHIM» HCCJELOBaHHAM H IIOJHBIX CTPacTHOro
. KeJaHHd IVIaHHPOBATb «peHTabe/bHble» IKCHEePHMEHTHI.
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YTO TAKOE 3KCNEPHUMEHTAJIbHAS
ACTPO®PH3HKA?

Hsyuenne nBHXKeNHs CNYTHHKOB H KOCMHYECKHX 30HJOB,
NPOBOJHMMOE MeToJaMH HeOGeCHOH MeXaHUKH, MO3BOJSET
NOJTyuHTh HHPOPMALMIO O CHJAX, AeACTBYIOLIUX Ha 3TH alna-
paThl; mpHYeM, Kak Mhbl yXKe BHAENH, HC TOJLKO O I'paBHTa-
IHOHHBIX cunax. Ho B meficTBHTEIBHOCTH HCKYCCTBEHHbBIE He-
Oeciible Tesla OTJHYAIOTCH OT €CTECTBEHHBIX TeJ — eC/H peub
HIeT 06 HX COGCTBEHHON MpPHPOTE.

XoT oveHb BaXHO 3HaTb, KaK BHCUIHsisi Cpela Bo3jefi-
CTBYCT Ha HeGecHble CBeTHJa, HEOGXOAHMO -TaKkKe H3Y4HTb,
KaK 3TH CBETHJIa pearupyioT Ha BHeEIUHHe BJHSHUA, KOTO--
pele OOYC/MOBJMBAIOT MX COGCTBeHHYIO INpuUpomy. DTO nep-
BbIH JI0BOA 3a TO, YTOOLI MONLITATbCS CO3/aTb B €CTECTBEH-
HOH OKpyXalollleil cpefe HCKycCTBeHHble HebGecHble TeJa,
NOXOXHEe MO CBOMM CBONCTBaM Ha peaJjbhble 00beKThl. Pa-
3yMeeTcs, 3TO He MOryT GbITh 3Be3Jnl HAH Ni1aneTnl. [TosTomy
6osiee pasyMHbIM NpeACTaB/ASACTCA HJAed O CO3JAaHHH HC-
KyCCTBEeHHHIX KOMeT H MeteopoB. Koneuno, peaabrbie KO-
MeTbl M MeTEeOpHLle Teja MNOABIAIOTCS OdeHb OJH3KO OT
3eMJsid B HHOTAA Raxie BXOAAT B aTMocdepy, rie OHH Ipe-
KpalllaloT CylLleCTBOBaHHE BCJEACTBHC B3pLiBA MAH HCmape-
Hud. TakuM o6pa3oM, co3gaBasi HCKYCCTBeHHbIe KOMETbl U
MeTeopHTLl, Mbl y6HBacM cpasy aBYX 3aiiumeB. Mbl MoxeM
H3YYHTL MOBeJcHHe 00beKTa Moj AeiCTBHEM BHEWIHHX YC-
JIOBHil, IOBTOPSASl KCNEPUMCHT HECKOJALKO pas, U MOJYYHTb
HaMHoro Gosblle cBeJeHuil, yeM NPH H3yueHHU eCTeCTBEH-
HbIX OGBbEKTOB, MPHPOAY KOTOPLIX Mbl €lle NJIOXO 3HaeM, H,
nossJeHHe KOTOPbIX, KpoMe TOro, Henpexackasyemo. TeM -
caMbiM Mbl pacllHpuM Hailk 3Hauus 00 OKpyKalolled cpe-
ne. Kpome Toro (uto, Bo3MOXKHO, Gojee BaXKHO), HaM cTa-
HeT ficiee NMPUpOJAa HACTOAUIMX KOMET H MeTeopoB. ITO H
GyZeT OCHOBHBIM W1aroM Brepen.

IlepBoe npakTHueCKOe TpPCAJOXKEHHE IKCIEPHMEHTOB
9TOrO THNA npunangeXut ®. LIBHKKH.

Xopouwro H3BecTHO, KAK MHOrO Upe3Bbl4aliHO HHTEPECHBIX
pe3y/bTaToOB ObIIO MONYYEeHO MNPU HM3YUEHHH €CTECTBEHHDLIX
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'METEOPHBIX 4YaCTHI, C MOMOIUbI0O KOCMHYECKHX alllaparoB.
LIBHKKH NpeiOXKHJI CO31aBaTh HCKYCCTBEHHble METEOpHbIE
noxau. Ilepsas. nomeiTKa, cmenaHHas B 1946 r., Gbia He-
yZlauHO#, HO MOC/TENYIOLIHe SKCTIEPUMEHTEl YBEHHAJHCh YC-
meXoM —H C TeX NMOp aHaJOrHuHble PaGoThl ObIH MPOAOT-
JKeHbl ApyruMu apropaMu. CyTb 3aJau COCTOHT B TOM,
4TOObl H3 TOJIOBHOM YaCTH' paKeThl BEIGPOCHTb CaMOCBETSI-
muecs npeametsl. s 3Tof HeaH OBLIO NMPENJNOXKEHO HC-
N0Jb30BaTh PeaKUHIO aNIOMHHHS C OKHChbio XKedesa (2Al 4
+Fe;03). BuiGpachiBane NpoH3BOAMTCS Ha BbicoTe 60 KM.
C noMoubio TaKUX SKCIEPHMEHTOB MOXKHO B NPUHIKNE MPO-
BEPHTb TEOPHIO Da3pylIeHHs MeTeOpPOB H METEOPHBIX Tesl B
atMocdepe, a TakkKe Teopuio HX HcnapeHus. ITo pesynabTa-
TaM 3KCNEPUMEHTOB JIEFKO OLEHHTb MHHHMAaJbHbIE Pa3Mephl
HabmoJaeMbIX MeTEOPHBIX TeJ, YTO NO3BOJAET Gojee mpa-
BUJIbHO OGBACHHTL pesynbTaThl HaO/IIOLEHHH 3a €CTeCTBEH-
HBIMH METeOpaMH.

*. Mnbl ¢dakTHuecKu paqcmannBae{a 3fech npobiaeMy ocy-
IIEeCTBJEHHS H H3y4YeHHS SIBJEHHS HCKYCCTBEHHBIX «METeO-
poB», a He HCKYCCTBEHHBIX «METEODPHTOB>; npupona ca-

- Moro o6’beKTa efiBa JiM Ca0XHa (puc. 26).

Mbl HaMHOrO MeHbllle NPOABHHYJHCb B HM3YYEHHH KO-
meT. CiiefyeT yuecTb, YTO KOMETHI — peJiKHe. OGBEKTh, B TO
BpeMsi KaK METEOpHble YacTHUbl H TeJa JOCTATOYHO MJIOTHO
3aMOMHAIOT MeXIJIaHeTHOe MpocTpaHcTBO. C moMoLIbIO KOC-
MHMYECKHX aNnapaToB MOXKHO HaJeXHO H3YUHTb pachpene-
JleHHe_M CBONCTBA. METEOPHBIX TeJ, OXHAKO, XOTHl BOMpPOC
06 HCCIeNOBaHMH KOMET ¢ GJ/IM3KO NMpPOJETAIOLIHX KOCMHUYE-

. CKHX annaparoB, y)e pacCMaTpHBAJCs, eme He ObO cle-

JIAHO HH OJHOMH NOMBITKH, YTO, HECOMHEHHO, CBA3HO ¢ 6om>-
IUUMH TPYZHOCTSMH.

JBajadya CO3[dHHS HCKYCCTBEHHBIX KOMET HAaXORHUTCH B
npefenax NpPaKkTHYECKHX BO3MOMKHOCTEM.

Cpenu npoGsem, CBSI3aHHBHIX C TPHPOAOH KOMET, KOTO-
pbie MOXXHO PELIHTb C NMOMOLIbIO NMOJOGHHIX NMPOEKTOB, YNO-
MSIHEM CJeayloLIHe. ‘

Korma KoMera (SKCUEHTDHCHTET OPGHTH KOTOPOH OYEHDb
BeJMK) npubmmkaercs k CouHIly, 3 Hee BBIIEIAIOTCH Pas-
JMYHble rasel W Napel, a ObicTPoe H3MeHeHHe (PH3MUECKHX
H XMMHYECKHX YCJIOBHil, B KOTOPHIX OKa3biBaeTCsi KOMeETa,
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UpUBOAUT K 06pa3oBaHui0 B BHIGPOLIEHHOM rase HMOHOB H
€BOGOUHEIX PafMKaJIOB. I/IHTeHCPlBHOCTb CBEUEHHs TOJIOBHOM

Puc. 26. I/Icuyccrsennue MeTeOpbl (no I.Inmam)
YacTH Komem TaK¥Xe 3aBHCHT OT STHX yc.nosuﬁ anonoﬁ
pa3Mep TrOJIOBHOM 4aCTH HMCKYCCTBEHHOH KOMETHI TpPexMmet-
posoro JmaMeTpa ABnralomeﬁca no cmunonapuoﬁ KpYyroBoii
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op6ute * (H =~ 36600 kv), cocraBasier 0,5°, ee IpKOCTb HE
Boire 10-i1 Beamumunl, Ilo-BUAMMOMY, 3TOT 3KCHepHMEHT
BIOJIHE ocymecTBHM. HeCKonbKO KYCKOB JbJia, BbIBEAESHHBIX
Ha nono6HyI0 opGuTY, OYAyT CYLIeCTBOBaTb, COIJIaCHO He-
KOTOPLIM aBTOPAaM, HECKOJbKO LHEH, HO, COTJacHO APYruM
yTBepXKJIEHHAM, JCJ HCHapHTC HACTOAbKO ObICTPO, HTO
TPYZRHO GyleT MPOBECTH IKCIEPHMCHT.

Jlo ocymecTBaennsi 3THX HCC/IeOBallMii 0Ka3ajoch BO3-
MOXHBIM €O37aTb B MeXNJAaHCTHOM INPOCTPAHCTBE MHCKyC-
cTBeHHble O6snaka wonoB. l3yuascsa BONpoC O BLIBEAEHUH
Ha OpOMTY ILEJIOYHBIX MEeTaJlJIOB — MOAOGHBIA SKCIEepHMEHT
yXKe craBuiaca AJaA reodpusuveckux Uenefi. Ha Beicote
200 kM yxXe Oblnu co3gaHbl oGsnaka ammuaka (NH;). Ilo
¢dotorpadusam u cmektporpammaM (BypM, Pose) 6nlso
YCTaHOBJICHO, YTO B paculupsionieMcs cjoe obsaka He Nmpo-
HCXOAHT Juccolluauuu MoJiekyn avmMuaka NH; nox nmei-
CTBHEM YJbTPaduOJETOBO# HaCTH COJHEUHOTO H3JIy4YeHHs,
4TO, OKa3blBaeTcs, HMEET MEeCTO B KOMETHEIX XBOCTax. STOT
OTPHLIATENbHBIA pPe3yJbTAaT MO3BOJHJ ONPEAeJNUTh Npe/Iesbl
BepositHocTH Auccounaunn NH; B yabTpadmoseToBbix ay-
Yax H BepoATHOCTH duyopecueHTHOro Bo30yxaenna NH,
noj, AeACTBHEM COJIHEUHOT'O H3JyueHHs, TOUHee — IPOU3Be-
IeHHe 3THX ABYX BepOSiITHOCTeil: BO3MOXKHO, YTO JHCCOLHA-
IMsl He CONMpPOBOXJaJjach MOSABJEHHEM PEe30HAHCHOH JHHHH
paaukaina NH, B o6nactu mexxay 5000 u 7000 A. Paccmar-
PHBAaJICS TaKXKe BONPOC O BHIBEJGHWH MOJIEKYJ ApYruXx ra-
308, HanpuMep CO; u BoaaHoro mapa HyO.

BeposaTtno, B Gyldyumem nogo6Guble HCCAeJOBAaHHS MOJY-
yaT 3HauuTesbnoe pasmutHe. Ilo cymecTBy, KOMeTH npex-
CTaBJSIOT HHTEPEC C JABYX TOYEK 3PEHHA: KaK OGBEKTHl A
(GH3UKO-XUMHUECKHX MCCJAeJOBAaHHI M KaK HCTOUYHHKH HH-
(GopMallkH O COJMHEUHOH AKTHBHOCTH, MOCKOJbKY, HalpH-
Mep, «COJIHeyHBIl BeTep» (T. e. MOTOK YaCTHIl BHICOKOM
. 3HEpruM) oKasblBaeT BJMAHHE Ha (opMy, pa3Mepsl H pac-
NOJIOXKEHUEe XBOCTa KOMETbl. DTH KCNEPHMEHTH, HeCMOTPS
Ha TPYAHOCTH, CBfI3aHHbIE C HMX NpPOBCACHHCM, NpeACTaB-
Js10T 60ablLIOH HHTEpPEC.

* Jrta op6HTa COBEpUIEHHO HENMOX0Xa Ha OpPOHTH peanbiibix KOMeT;
C ee MOMOM(bI0 MOXHO JHIIb H3Yy4YHTh INOBeeliHe HCKYCCTBENHON KO-
MeThl, HMHTHpyloulei peanbHYI0 KOMeTy, HaXOAAllYIOCA Ha TOM Xe
paccrosnun ot Coannua, uTo H 3emas.
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NMPAMBIE HCCJENOBAHHA
BHE3EMHOIO NPOCTPAHCTBA

1. Mpamoe uccaenosanue Jlyusi

B ta6a. 2 (ctp. 153) oTpaxeHbl OCHOBHLIE (ha3bl HCCJie-
nosauus Jlynol: nomananue B Jlyny («Jlyna-2»), ¢ororpa-
¢dupoBanue o6paTHoil cTroponnl («Jlyna-3», «Jlynap Op6u-
Tep» H Ap.), ¢poTtorpadupoBaHue ¢ BLICOKHM pa3pelieHHEM
(«Peiinnxepui»), ¢ororpadupoBanne KpymHLIM DJIAHOM NO-
BepxHocTH («JlyHa-9»), BbIBOA Ha OKOJOAyHHBle OPGHTHI
(«/lyna-10», «Jlynap OpGutep» u Ip.), MONLITKH aHa/au3a
MeXaHHYeCKHX M XHMHYECKHX CBOHCTB JYHHOrO TFpYHTa
(«Cepsefiopbl»), nojer K JlyHe HU.IOTHPYyeMbIX annapaToB
H BLIXOJ 4éJOoBeKa Ha moBepXHocTb JIyHbl («Amoston-11s),
poctaBka Ha 3eMJi0 06pa3loB JyHHBIX NOPOA H MHOrHe
apyrue skcnepuMeHThl. HeT commuennil, yto 3a BpeMs Me-
XKy HalHCaHHeM 3TOro pa3jienia H ero yrenueM OyAyT Bbl-
NOJHEHb JAPyrHe HCCJAeJOBaHHsA, Tak UTO MHOroe M3 Hamu-
CaHHOro0 HUXE OKaXKeTcs yCTapeBIUHM.

Kakue npo6seMbl Gulin pelneHbl C NOMOULbIO 3THX 3a-
nyckoB? Ilasee, kakue npobaeMbl MOTYyT ObITh HCCICAOBAHUL
B OyAyluX"Had no Kpaineit mepe Oamxkafimiux myckax?

Mu 3naeM, uto JlyHa sBasiercsa caMbiM GoablwiuM (OT-
HOCHMTEJLHO CBOEH ITaHeTbl) CNYTHUKOM B COJNHEYHOH CH-
creme. B nacrosmee ppevsa JlyHa yXe He eaHMHCTBEHHBIH
cnyTHHK 3eMau (MOCKOAbKY Ha OpGHTHI yXe BhIBeJEHO HO-
CTaTOYHO MHOTO HCKYCCTBEHHBLIX CIMyTHHKOB!), HO OHa Bce
elle OCTaeTcss caMbiM OOJBIIKHM M HanGojsee HHTEPECHBIM
H3 cnyTHHKoB. Macca JlyHel cTosib MaJja, YTO OKOJIO Hee
HE MOXeT YAepXaTbC CKOJNELKO-HUOYIAb 3aMeTHas aTMo-
cdepa, naxe ecan 6bl oHa W nosBuaach. Benencisue 3TOTO
Jlyna pnoaroe BpeMsi CYHTajlaChb «MepTBHIM» TejoM. [anau-
Jell OTKPBIT CyllecTBoBaHue JyHHoro peabeda; ero Habiio-
JeHusl MOJOXKU/AH Hauado JynHofi KapTtorpacduu, KoTopas
npojoaKaJaa pa3pabaTblBaTbesi (C Ha3eMHBIX 06cepBaTOpHil)
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H CMOrJIa YIOBJIETBOPHTb BO3DOAMBUIMICA HHTEpeC K Mpo-
G6remaMm JIyubl, BnI3BallHBII MNPOrpeccoM acCTPOHABTHKH.
MaxkcuManbiasi paspeuiaiolias Cnoco6HOCTb (OrpaHuyeH-
Had BJaHsAnueM atMocdepbl 3eMJH M pa3MepaMu cylie-
CTBYIOLIMX MICTPYMEHTOB) COOTBETCTBYET pPacCCTOSHHAM
B 1—2km na Jlyne. Jeraau ¢ MCHbUINMH pasMepaMHu pas-
JUYATh Heab3sl. [To u3mepeHusiM orpaxenuoro oT JIyubl
3JEKTPOMATHHTHOTO H3Jy4YeHUusi (BO BpeMs 3aTMCHHS, B MH-
¢hpakpacHOM W paaHoAuaNa3oHax) YAaJocb ONpefejaUThb
TEeMIepaTypy, TeMIONPOBORLHOCTb, a MO H3YYEHHIO NOJSPH-
3alU¥ OTPAXKEHIOTO H3JAYyYCHHS — MHKPOCTPYKTYpY NOBepX-
HOCTHOro cJjosi. PoToMeTpHst KpaTepoB MO3BOJMJA LETalb-
HO Hu3yuuTh Tomorpaduio Jlynel. C TOUKM 3peHus acrpo-
MeTpuu H HeGecHOit MexaHuKu, JlyHa, eIuMHCTBEHHBIN
CIYTHHK 3eMJIH, HMEET OYeHb BajKHOe 3HaueHHe: H3y4yeHHE
IBUXKEHUS ee N0 opOuTe NO3BOJSET ONpENe]HTb OTHOLIe-
uue vacc CosaHua u 3eman; Teopusi ABHXKeHHs JIyHbl gaer
BO3MOXKHOCTb MCCJELOBaTb 3ajlayy O BO3MYIIEHHAX OT
tpetbero Tena (Coanua); HaKOHCL, TeOPHsI NPHIHBOB Tec-
HO CBfi3aHa ¢ HCCAeJOBaHHeM 3BOJIOLHM op6uThl JIyHHI, a
DIpELleCCHst 3€MHOH OCH CBfi3aHa € BJAHAHHEM NPHTAMXKEHHUS
Jlyns 1 Coanua.

[Ipo6rema npoucxoxnenus Jlynsi u oGpa3oBanus ee
peapeda Bceria Npe/CTaBiassia HHTepPec IJd TEOPETHKOB.
Orzeannace au Jlyna or 3emau? [To-BuaAnMoMy, coraacho
3aKOHaM MCXaHHKHM, 3TOT mpouecc HeBo3MoxeH. Dosee Be-
posiTHo, yto JIyna of6pa3oBajach B mpolecce KOHAEHCAaLUH
NBIM BHYTpH o067daka, okpyxapiicro CosHIe BF MOMCHT ee
poxnenusi. Moriu Gbl BO3NHKHYTb Kpatepnl O6garojgaps
BYJKaHH4YeCKHM H3BepXchuaM? CneKTpocKomHYecKHe HC-
caegoBanus, Bhimoanennsie H. A. KosbipeBnM, moxasasu,
yTo B Kpatepe AiabgoHC BHe3amno BO3HUKIO chaaGoe, HO
BCE KC 3aMCTHOE H3JYyYeHMC, pe3Ko oOpbiBaiolieecsi y A
4740 A u cocpenoToyeHHOE B «KPacHOH» CTOPOHE OT 3TOH
BosHbl (puc. 27). DTo u3JayuyeHHe COOTBETCTBYET MOJOCE
mosekyanl yraepoda Cp. B xpatepe Aabouc 3aperucrpu-
POBaHO HECKOJbKO M3BepXKEeHMH TaKOro THNIA, YTO MOXKET
CIYXMTb €llle OfIHUM IOBOAOM B MOJb3y BHYTPEHHEro mpo-
HCXOXKJEHHUS 3THX 06/JaKOB memnJa.

Ho neficTBuTeNbIIO A1 3TO BYJKaHHYECKOE H3BEPIKEHHE?
OO0 3ToM moKa Heab3s CyAMTb C Onpeje/eHHOCTblo, Temme-
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paTypa menja HeBLICOKA, a aHaJH3 MNOKa3biBaeT, 4YTO OH
CBETHTCA TOJbKO B XoZe ¢ayopecuennun (3TH AOBOALI
OCTalOTCA [I0Ka BecbMa CHOPHBIME). MHOrue acTPOHOMbi
NPUBOAAT BeCbMa BecKHe JOBOJAB B [OAb3y <«METCOPHT-
HOro» NPOHCXOXKJelHs; NPH 3TOM OHM CCHLIAIOTCA Ha Aail-
HbiC J1a00OpaTOPHBIX SKCMEPHMEHTOB, IPH KOTOPLIX AeJa-

K vy
4677 4714 4737

]
4600 4700 4800

Puc. 27. Cnektp Hanyuyenus, HabmogaBluierocs B KpaTepe Auabdouc

(no Ko3swipeBy). Baepxy — nabmoaenus KoswipeBa; 6Husy — cnekrpasb-

Has nojoca MoJekyan yraepoaa C,. 3aMeTHo Xopollee cOBnaleHHe
NMKOB H3.JIyueHHs,

JIECh TIOMBITKH BOCIIPOM3BeCTH npollecc o6pasoBalus Kpa-
TEpOB NpH COYJapeHHAX Pas3JHYHbIX MaTepPHaJOB, KOTOPHIMH
6omMGapaupyIOT pasHble Lenu. YOeaurteabHble pe3ysbTaThl
(maxe uepecuyp yOenuTe/bHble JJ51 COBPEMEHHOI'O ypOBHs
3HaHHM), NOKa3bIBAIOT, KaK MHOrO ellle HepelleHHBIX Npo6-
aem. Kpome TOro, Moxkuo mokasaTb, UYTO MeXAy IyGHHOI
U AUaMeTPOM KpaTepa CyLIeCTBYeT Takas YKe 3aBHCHMOCTb
(puc. 28), Kak H y BOpOHOK, 06pa30BaBlIHXCA B pe3y/abTaTe
B3pbiBOB 6oMG Ha 3emae. C apyrofl CTOpOHBI, 3eMHble Me-
TEOPHTHble KpaTepbl He NOKa3LIBAIOT TaKOH 3aBHCHMOCTH.
SIBnsieTca M 9TO apryMeHTOM NPOTHB MeTEOPHTHOH TEOpHH
AyHublx kpatepos? Ckopee Bcero, HeT, TaK Kak 3a J0Jroe
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BpeMsi BCJEICTBHE 3DO3HH 3eMHBle 00pa3sOBaHHs CIJajH-
ANCb, a BNAAHHBEI 3achiaHbl, YTO, BEPOSITHO, COCTaBJSET
OTJINYHE 3€MHOH NOBEPXHOCTH OT JYHHOH, rje 3pO3us NMpo-
HCXOJIUT 3HauuTeablo MmemsieHHelt (puc. 28). Ho Bce-taku
cpaBHenne (opMbI H CTPYKTYypbl 3€MHOTO BYJIKAHHYECKOroO
penveda ¢ ayHHHIM He OyeHb yGeauteabno. [lo Tex mop

1000 km [~ //{////////////// LedemBue aposwu

MemeopumnsIe
100kmE N omepsr

10 kM

e

Tam
100m |-

10m
Borcins

el L 1 I l 1
10cm ™ 10m 100m  Tkm  10xm

im -

Puc. 28. CBa3b Mex1y pasvepo KpaTepa (OpAHHATa) W ero riyGuuoft
(a6cuncca) (no Boaayuny). OGpaTiHTe BHHMaHHe Ha BJHSHHE 5PO3HH
Ha pa3MepLl 3eMHBIX METEOPHTHLIX KPaTepoB.

noka He OyJeT NMPOM3BEAEHO NPAMOrO HCCJAeOBaHHA, BOI-
pPoC O NPOHCXOXKJAEHHH KpaTepoB OCTAHETCS OTKPBLITHIM:
BHyTpeHHee, BYJIKaHHYeCKOe, MJIH BHeLlHee, METEOpUTHoe?
Hau umelor Mecto 06a sABJIEHUA?

Tenepb mocMOTPHUM, KaK Ha 3TH BONPOCH OTBETHJH KOC-
MHYECKHE HCCJeNOBaHu1.

A. Jlynuaa ronoepagpus. Hccaedosanua 8 yeaonm

OnHuM M3 NepBHIX Pe3yJbTaTOB COBETCKHX H aMepHKaH-
CKHX KOCMHYECKHX 3KCNEPUMEHTOB SIBHJIOCH MOCTPOEHHE
KpynHOMacumTabuoR Tomorpaduueckoii KapThl Bcell noBepx-
HOCTH JIyHBl. 3aMeTHM, YTO BONpEKH pacHpoCTpaHEHHOMY
MHEHHIO ¢ 3eMJH MLl BHAHM Gosblite 509% JyHHOA mnoBepx-
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HoctH. B camom pnene, xota JlyHa meHCTBHTeNbHO MOBEp-
HyTa K HaM OJHOM CTOPOHOM, OHa coBepiIaeT KosaebaTesb-
HOe [BHXEHHE OTHOCHTEJNbHO CpPeJHEro NoJNoKeHusa. ITO
Kosne6aHue CKJaablBaeTcsi H3: a) cOGCTBEHHO KosebaTelnb-
HOTO JBHXKeHHusl; 6) CHOXHOrO IBUXEHHS, COCTOCSIIEro H3
paBHOMepHOro Bpallenus JIyHH M ee ABHXXeHHd NO op6uTe
C 3aMETHBIM SKCLUEHTDHCHTETOM, M B) HecOBNMafeHHs ILIOC-
KocTH 3KBaTopa JIyHbl ¢ INIOCKOCTBIO ee op6Guthl. Benen-
cTBue 3THX 3¢ ¢dekToB (06beAHHEHHBIX NMOX OGLIMM Ha3Ba-
HHeM «aubpanusi») ¢ 3eman BuAHO 59% moBepxHOCTH
Jlyubl, ognako oHHM NpH HaGmonaeHusix ¢ 3eMaH GhiIH H3Y-
yeHbl IJIOXO, TaK Kak o6sactd, 64M3KHMe K TpaHuUE JyH-
HOTO JMCKa, UMEIOT OTHOCHTEJbHO MaJjible pa3Mmephl.

[Toner «JlyHb-3» (4 okt. 1959) Mmo3BONMI MOJMYYHTH CB2-
Jennss 06 OcHOBHOH (npaBia, He Bced) 4acTH M3 HEBHIH-
mblx ¢ 3eman 41% nosepxuoctd JIyHbl, BKIIOYas M HeKO-
TOpble u3BecTHhie o6pasoBanus. [loaer «3onma-3» u no-
caefyune MOJETH JYHHBIX cnyTiukoB «JIymap OpGurep»
MOAHANH HAllM 3HaHWA O HEBHAMMON CTOPOHE Ha YpPOBEHb,
COOTBETCTBYIOILHA H3YyYEHHOCTH BHJMMOH 4acCTH; Ha pHC. 29
npuBejieHa ¢oTorpadus 4acTH HeBHAMMON cTopolbl JIyHbl
(se6osibiiasi ee 4Hacib elle OCTAajach HeOGCIeNOBaHHOM).
OfpaTuM BHMMaHMe Ha YAMBHTe]bliOe TeMHoe o6Gpa3oBa-
nue — kpatep Lluonkoeckuit. Ha npyrux dororpacpusax
MOXHO pa3iuyuTh, HanpuMep, Kpatepnl JKioab Bepn, Mope
BocTounoe ¢ KOHIEGHTPHYECKMMH FOPHBIMHM LeNsiMH, pasie-
JICHHBIMH KOJIbIlaMH JOJIMH; B M30GHJHM 3aMETHHI KpaTephl
H OKPYXXEHHHe BaJaMH PaBHHHbIL.

Yxe nepBble omy6suKOBaHHbie ¢oTtorpadun noxasaJy,
yto Tomorpadus ABYX cTOPOH JIyHbl — BHAMMOM ¢ 3eMau H
NPOTHBONOJIOKHOM — coBepimendo pasanyna. Ha cotorpa-
¢Guax, AOCTaBJEHHBIX Ha 3eMa0 «30HAOM-3», a Tak¥Ke IO-
JYYeHHBIX €O cnyTHHKOB «JIynap OpG6utep», MeHblue TeM-
HBIX JOJHMH-MOpeH, Oosbllle CBETJbIX MaTePHKOB, a FOpHble
CTPYKTYpHI Goraue KpatepaMs.

MoOXHO JH MOHATH NPUYHHY 3THX pa3auunii? Pa3sephy-
JaCh HampskKeHHas IHCKYCCHS O TOM, YTO NPOMCXOXMT
Ha OmHON cropoHe JIyHbI M He NPOMCXOAMT Ha APYroi.
Peub npeT HC O BAHAHHM 3aTMCHHF, KOTOpble MPOHCXOIAT
TOJBbKO Ha ctopone JIynwl, o6pawennoii k 3cmJje, U COnpo-
BOXJAIOTCS PE3KHMH KOJcOaHHAMH TEMIICPATY LI, NOCKOABKY



~
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Pt;xc.A29. Odpamaﬂ cropona JIyHH, ((bf)mrpadmn. «Jlynap Opdmep-s»
19 despans 1967 r.). Dra uacts JlyHw, He HabmonaeMmasi Hemocpex-
CTBEHHO 'C 3eMJH, BUEpBHie GEHLIA HCCNENOBAHA COBETCKHMH KOCMHue- /-

9 r. Ha cuumke BumeH kpartep LlmosxoBckuit

CKimMHM 30HAamMuH B 195
o C oueHb TeMHBIM JHOM.
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9TH KOJeGaHHSI BCJAENCTBUE HH3KOH TEmJIONpPOBOAHOCTH
JYHHOTO I'DyHTa NpPOHHKAlOT Heray6oko. [pyroe pasauuue, ~
cocrosilliee B TOM, YTO Ha BHAHMMOH CTOpOHE UMEIOT MeCTO
NpPUNUBL, BbI3bIBaeMble. NPHTSXKeHHEM 3eMJH, TaKXKe He
BBITJISIAUT OYeHb CyIleCTBeHHbIM. - OJIHAKO 3TH NPUIMBEHI,
BO3MOXKHO, Hrpa/ii 3HaYMTEJbHYI0O POJb B MPOLIJIOM, KOria
Jlyna Haxomuaach Oamxe K 3eMJie, UTO, BIpOYEM, TakkKe
He 'HMeeT. HEOCNOPHMHIX NOATBEPXKIEHHA. DKpaHupyollee
BIHAHMe 3eMJH, MNpenAaTCTBYOLIell NaleHHIO METEOPUTOB
Ha BHAUMYIO CTOpPOHy JIyHBI, TOXe oO4eHb cn1a6o: Kojauue-
CTBO METEOpPHTOB, 3aJiepKHBaeMblX 3€MJeH, 3aBelOMO He
npesbiaer 1/1000 .ot o6uiero uuca3 MeTEOPUTOB, Najaio-
wux Ha JIyHy. B peficTBuTenbHOCTH 3eMJIi TaKXKe OYeHb
HeCHMMeTpHYHAa 10 CBOMUM cBoficTBaM, Kak u CouHle u
Ipyrue NJIaHeTH: Habmonaemasi acuMMeTpus JIyHbl, Heco-
MHEHHO, He BBIXOJIMT 3a PaMKH NpeanosaraeMolt .a priori
HaufoJiee «BepOSATHOHY acCUMMETPHH.

Ho6GaBuM, 4YTO coenuanbHass KoMuccus MexnyHapon-
HOro acTpPOHOMHYECKOro colg3a paspabaTbiBaeT B HacTOfl-
ilee BpeMsi KJaaccuukaumuio 00pasoBaHHiH, OTKPHITHIX “MO-
CMEJHHUMH HCC/IeLOBAaHHAMH JYHHOH MOBEPXHOCTH.

B. Meakas crpyskrypa nosepxroctu JIyuol

CymecTBeHHO HHAs HHQOpMauua Oblia MoJMyyeHa Ha
annapartax tuna «Pefnmxep» (7, 8 u 9). C ux momoiubio
nposofuaoch Gororpaduposanue JIyHbl BHIOTH O MOMeEH-
. Ta ymapa anmapaTa o mnosepxHocTb JIynbl. IlomyuenHeie
pesyJbTaThl UWIHPOKO 06CYXKAaMuCh, M Mbl H3AOKHUM JIHIIb
OCHOBHOe. : /

Haubonee MeJKHe pas3iuuMMbie OeTanuw Ha 3THX ¢oTO-
rpadusix COOTBETCTBYIOT Pa3pelleHHio B HECKOJbKO CaHTH- |
METpOB. . - - .

[Tomumo xkpatepoB, HaGmofaeMbix ¢ 3emaH, o6GHapy-
JKeHO MHOro HeGOoJBIIKX KPaTepoB; KOJHYeCTBO Habaionae- .
MBbIX -KpaTepoB BO3pacTaeT ¢ yBeanyeHHueM paspeuleHus. Ha
puc. 30 nokasaHo, Kak KOJHYECTBO KPaTepOB 3aBUCHT OT
uX pa3MepoB. DTH LHQPbI, BLIBEIEHHbIE M3 NAHHBIX, MOJY-
uyeHHbIX Ha «Peilngxepe-7»> B Mope Ilo3nannom, cootBer-
creylor maomanu 108 km? u nepuony 10 ser (dakTuueckoe
yucao, npuxofsmeecs Ha 106 kw2, Obuto moxesneHo Ha 4,5,
TaK KaK Bo3pacT JIyHbl MPUHAT paBHBIM BO3PacTy 3eMJH,
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T. e. 4,5-10° net). Kpome Toro, o6.sacTH, riie U3 KpaTepos,
nogo6HBIX Kpatepy Tuxo, HCXoadaT JyuH, Oonee ueM B
10 pa3 Goraue KpaTepamu, ueM 06JacTH, PacHO/IOKEHHble
MeXJy JyYyamu, KaK 3To BUAHO u3 puc. 30.

O6paboTKa CTaTHCTHYECKHX JAaHHBLIX H THIATEJILHOE HC-
caeloBanve MoApPOGHOCTEH, IIOKasajH, 4YTO HEOOXOAHMO
pasiayuaTb KpaTepnl NepBHYHbIE, K KOTOPHIM OTHOCATCS B
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Auamemp rpamepa,m

Puc. 30. CBAsb MeXAy KOJHYECTBOM M Da3MepoM Ha6MOXaeMBbIX Kpa-
TepoB. CnvolHadA JHUMA MOCTPOEHA 0O Pe3yJbTaTaM H3MepeHHil.

OCHOBHOM KpaTepnl, Hab/iofaeMble MeXAy JyYyaMH, H BTO-
puyHBle, HaXOAALIHeCH Ha Jydyax M o6pa3oBaHHbIe BCJeN-
CTBHE NafleHUs1 OTACMbIBIX OCKOJIKOB, BHIGPOIIEHHBIX U3 Iep-
BHYHBIX KpaTepoB. B 6o/bIIHHCTBE cayyaeB NepBHYHBIE Kpa-
Tepbl MMEIOT IJIaBHble, YeTKO BbipaXKeHHbIe rpaHHIbl, 6JH3-
KHe K OKPYKHOCTAM; BTOPHUHBIE KpaTephl uMeloT G6oJjee
HeNpaBH/IbHYI0 (OpPMY, 4acToO CO CJAOXKHOH CTPYKTypo#i H
1IepeflKO COeHienbl ¢ APYTHMH BTODHYHLIMH KPaTepaMH.
HesaBucumo ot Macmtaba CHUMKa NepBHUYHbIE KpaTephl
YaCTO MOXKHO OTJIHYHTH MO HMeloWuMcs JyyaM, oGpasoBa-
HHI0 BTOpHUlLIX KpatepoB. Taxkum oGpa3oM, o6paborka
noayyenHbx MO Nab/I0JeHHAM KPHBLIX OGLIero uyicjaa Kpa-
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TePOB MO3BOJAET NOCTPOUTb KPHBYIO, COOTBETCTBYIOLLYIO
KOJIHYECTBY MEPBHYHLIX KPaTepoB, KOTOPhle MOXHO OIHO-
3HAYHO ONpPEJEJNHTb TOJNBKO B OKPECTHOCTAX JYyueil OYeHb
KPYIHLIX KpaTepos.

CraTucTnueckass 06pa6oTKa maeT BecKue apryMeHTHl B
1I0/1b3y METEOPHTHOH runoresbl. I HIOTE3a YUCTO BYJKaHH-
YeCKOro MpOUCXOXKJeHHs MAOMyCKaeT OMNpejeseHHbIl «Imo-
por»: COrJacHO 3TOH rumoTre3e, CYIECTBOBaHHME OuYeHb Ma-
JeHbKHX KpaTepoB HeBo3MOXHO. C Apyroit CTopombl, Npu
COBpPEMEHHOM YpOBHE 3HAHHA O MeTeOPHHIX TesJaX B COJ-
HEYHOA CHCTeMe MOXHO BBIYHCJAHTL KOJHYECTBO MNajeHH
MeTeopuTOoB Ha JIyHy 3a eAHHMIly BDeMEHH B 3aBHCUMOCTH
OT pa3MepoB MeTeOpHbIX Tes. [Ipu 3atom npuxomutcs BBO-
OuTb HecKoNnbKo runote3. Ilpexkne Bcero— rumortesy, OT-
HOCSIILYIOCST K CKOPOCTH MalleHuss MeTeoputa Ha JIyHy: co-
OTHOMIEHHE MeEXAY pa3MepaMH KpaTepa H MeTeOpHTa
onpejessieTcss 3Heprued mocjexHero B MOMEHT yaapa, KOTo-
pas aABJAeTCH OCHOBHHIM napameTpoM. HeusBecTHO TakXe
COOTHOIIEHHE MeXJy pa3MepoM MeTeOpHTa M SHeprueil
yAapa: sTa sneprusi (mv?/2) cBsi3aHa ¢ pa3MepoM r, Me-
TeOpUTa B MPEANOJIOKCHHH, UYTO METEOPHT — OLHOPOAHOE
TBEpAOE TeJO C INIOTHOCTBIO p; HJs cdepbl paauyca rnm

4
Macca m=§nrfnp, cjaenoBaTesqbHO, BeJNIMYHHA Iy, [pOmop-

nUOHaJbHAa KyOHYeCKOMY KOpHIO M3 3Heprum (cayuait C
Ha puc. 30). Ho eciin B MeTeopHBIX Tesqax MMeIOTCS IOJIO-
CTH MM HeOZHOPOJAHOCTH, COOTHOIIEHHE MeXAy Maccofi m
H palIHycoM r, H3MeHSeTCA: Macca m MOXeT OKa3aTbCsd
NponopLUHOHANbHONH 6oJiee BBICOKOH CTENEHH 7, €CIH
MPENNONOXKHTb, YTO KPYNHbIE MeTeOPHHIE Teaa uMeloT 60.b-
myio niotHoctb. Ha puc. 30 (A u B) mpeacraaen cayuai,
Korna m ~ r%*% HanomuuM, 4To pa3mep KpaTepa olpeje-
nsieTcs TOMAbKO SHepruefi MeTeOpHTa H He 3aBHCHT OT Mac-
cbl, pa3Mepa H CKOPOCTH NOCJ€AHEro, B3ATBIX MO OTAeMb-
HOCTH.

Ha puc. 30 moxkasano, YTo MeTeOpHUTHAs TEOPHA JHaeT
NpaBU/IbHBIH NOPAMOK BEJHUYHH, HO MNpeACKa3biBaeT 3aHH-
KeHHOe KOJHuecTBO Goabwinx KpaTtepoB. CienoBaTesbHO,
HeoGXOHMO naJiblle Pa3BHBAaTb TEOPHIO H MOJYyHaTh HOBBIE
cratucTuyeckue AaHHbie. CyliecTByeT rumortesa, Koropas
Moria O6bl OODBACHHTb pAa3HUIy MeXAy 3STHMH JAByMs
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kpuBbiMu. [Ipexkzae Bcero cpeau G0JbUIKX KPaTePOB JOKHBI
BCTPeYaTbCsi KpaTepbl BYJKalHYeCKOro, Hiau, 6osee TOUHO,
BHYTPEHIEro npoucxoxaeHus. Hanportus, HekoTOphle H3
MaJibIX KpaTepoB, 06pa30BaHHLIX NafeHHEM METCOPHBIX TeJ
(X Tem Gonblie, YeM MCHbLIC pa3Mep KpaTepoB), HOJAXKHLI
OblIM MOCTeNEeHHO pa3pyliaThes, MOKPLIBASACh CJOEGM MHK-
pOMETeOpHTOB WJIH JIYHHOH <«NbUIH», BO3HHKIIEH B pe3yib- -
TaTe KaK najeHuii MeTeopHTOB, TaK M BHYTPEHHHX Npolec-
coB. Huxe craner sicno, moueMy s Hamucas <«IBIH» B Ka-
BHIYKAX.

CornacHo 3Tofi rumnortese, BTOPHYHbIE KpaTepbl BO3HUKJH
OT YAapOB OCKOJIKOB, BHIGPOLIEHHBIX C JYHHOH MOBEPXHOCTH
ynaBUIHMH MeTeopHTaMu, 06pa3oBaBIIMMH NepPBHYHLIE Kpa-
Tepol. KoauuecTBO BTOpHUHBIX KpaTepoB ns, 06pa3oBaHHBIX
Npy¥ BO3HHKHOBEHHH MEPBHYHLIX KPaTepoB, OLEHHBACTCA HaA
OCHOBAlHH MMEIOLIUXCH JalHLIX HabJoJeHui, Kacaoluxcs
JIOCTAaTOUYHO KPyNMHBIX KpaTtepoB (r = 400 M), pacrno.joxen-
HbIX BJOJb Jyueil M MeXAy Jdy4yaMH XOpOUO H3BECTHOro
kpatepa Tuxo. DTO KOoAHYECTBO 3aBUCUT OT pazuyca ’p
NEePBHYHONO KpaTepa; YCTaHOBJIEHO, 4TO A ~r,° TAe S
HEeMHOro MeHbue 4. DTOT «3aKOH», BO3MOXHO, HECKOJBKO
NpoH3BOJIEH, TAK KaK B HeM HCHOJb3yercsi 3KCTPanoaslus
pfiia u3MepeHMH, NMPOoM3BeleHHLHIX B He6OJbWION 0G6/aCTH;
BO3MOXHO, YTO S5TOT «3aKOH» 3aBHCHT OT (H3HYECKUX
CBOHCTB TpyHTa (TBEpPAOCTb, MJAOTHOCTb) B TeX 006JacTHX,
rie o6Gpa3oBaiucCb NepBHuHBIe Kpatepbl. Dojee Toro, To
JKe caMoe MOXHO CKasaTb O BCeX acnekTax 3ToH Teopuu!
Tem He MeHee, MPHMeHsis 3TOT 3aKOH, MOXKHO ONpPeJesHTb
KOJIUYeCTBO NepBHUYHBIX KpaTepoB (kotopoMy Ha puc. 30
COOTBETCTBYeT CIJIOUIHAas JUHUA) u3 o6llero yucjia 3ame-
YeHHBIX KpaTepoB. B uTore, cpaBHUBas JBe HENOCPCACTBEH-
HO CBA3aHHhle BeJUYMHBI: KOJHYECTBO TePBHYHBIX KpaTe-
pOB JAHHOrO pa3Mepa H KOJHYECTBO METEOPHUTOB JaHHOM
3HepruH, — Mbl MOXKeM JLONOJIIUTb 3Ty TEOPHIO.

. B. ITpupoda ayunnozo epyura

Koneuyno, Onarofapsi 3KCOepHMeHTaM, NPOH3BeIEHHBbIM
B TocJeqHee BpeMs, MBl 3HaeM O NoBepxXHOCTH JIyHbI 3Ha-
YyuTeAbHO GOJblile, YeM paHbile, OANIAKO CJAefYyeT OTMETHTb,
YTO, HCCMOTPS Ha CKOpoOcHeJble BHIBOABI (B TOM uHC/E H
C OTTEHKOM CeHCalMOHHOCTH), NOABUBIUKHECS B Tpecce, OT-
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KPbITHS, CHeNaHHble C IOMOLIbIO COBETCKMX M aMepHKaH-
CKHX KOCMHYECKHMX anmapartoB, B 1ieJIOM NOATBePXKAAlOT Bhl-
BOJIbI, KOTOPHle MOXKHO CIeJaTh Ha OCHOBaHHH HaGJione-
HUH, TNpoBelJeHHHIX Ha 3eMJe H, N0 KpaiiHel Mepe B
HacTosIllee BpeMS, He BHI3BIBAIOT PEBOJIOLHH B acTPOHO-
MHYECKHX 3aKOHaX.

IlpuBesieM HeCKOAbKO NPHMEPOB.

IMpexne Bcero yaanock NOMYYHTh BaXHylo uHbopMa-
IHI0, HabMonass KpaTepbl NpU Pa3jHUHBIX YCJIOBHSX OCBe-
meHuss (B pasHex (asax JIywel): G6bUIO TBepHO Yycra-
HOBJIEHO CYILIECTBOBAaHHE 3p0O3uu: HEKOTOpHle KpaTephl
NepeKprIBalOT APYr Apyra, peabed APYrdHX POBHHIH M OKpYT-
JIEeHHBIA; ¥ OTAENbHBIX KpaTepoB (Kak, HanpuMep, y Kpatepa
KonepHuk) 06GHAapyXKHBAIOTCA UETKO OYepUeHHbie BaJIbl
¢ kpyTteiMH BepuwuHaMmu (nmo Hoawbgiocy). CyiectBoBanue
5TOH 3PO3HH, OYEBHAHO, HUKAK HE CBSI3aHO C ABHXKEHUAMU
BOJHl M BO31yXa, Kak 3TO uMeeT Mecto Ha 3emJe. Tenecko-
nHuecKHe HcciaefoBanus JIyHbl MOKasajd, UTO MPOMUCXOMHMT
niacTuyeckas Aedopmauus CKaJIbHBIX INOPOJ MNOX BJHSA-
HHEM JIOKaJbHBIX QJUYKTyalu#i TeMmepaTyps, a TaKke
Me/bYaHIIUX METEOPHBIX YacTHIL.

W3 npyrux BHIOB JYHHHX o6pa3oBaHHi OBUIM HCCNENO-
BaHbl leHTPajibHble INHKH KpaTepoB, HEBHICOKHE T[OpPbL
(BHYTpPEHHEr0 NPOHCXOXIEHHA?), BCTpeyaiollHecd, BIpPO-
yeM, MOBOJBHO penako. Jlyun um 60Opo3zabl, MPAMble HJH H3-
BHJIMCTHBIE TPEIIUHBI, CBETJbE CKJIAaJKH, OTBECHHE CKaJbl...
F'unotesnl, pasBuThie A9 OGBACHEHHS KaXKIOTO H3 3THX
o6pa3oBaHu#, ONHpalOTCA, B OCHOBHOM, Ha NpeANoJOXKeHHe
o6 ux BHyTpeHHeM mpoHcxoXkiaeHHH. Kpome Toro, nmpomsso-
IHJAMCh HaAOJIOJEHHA MaTepyana MOBEPXHOCTHOTO NOKpOBa.
Haunem c Toro, yro ero okpacka HeoaHopojaHa. TeMHble
MOpsi, ApKHe BeHNbl, OKPyXKalomue GoJbliue KpaTephl, O4€Hb
ApKaa OKpacKa BHYTPEHHel TOBEPXHOCTH CaMBIX MOJIOLBIX
KpaTepoB — BCe 3TO, HECOMHEHHO, CBA3aHO C OTpaxaTeb-
HO#l cnoco6HocThio rpyHTa. Ho ueM 06BACHAIOTCA Takue
pa3nuuua? PacxoxiaeHHeM B CTPYKType I'PYHTa HJH B €ro
BO3pacre?

TlonapusanuonHsle HccaenoBaHus JIyHbl moKasaJju, 4TO
cyuiecTByeT cnabas 3aBHCHMOCTb MOJAPH3AaUMKM OT BbIOpaH-
HOM TOUYKH, B JAaCTHOCTH OT ee aiabbeno. JIno u 3ateMm Joub-
¢roc cTporo noxkasajig, 4TO MOJAAPU3aUUA JYHHOrO TpyHTa

4 3ax, 518
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nsmenae'rca B cbyﬂmmu yraa, nanemm CBeTOBbe .nyqeﬁ uo
-TaKOMy 3Ke 3aKOHY ;(cMJ 1. VI, cerpy-119);. «xoropomy nox-
YBHARTES f-'nonapnsauﬂa Menxosepunc'roﬁ - POCCHINH: Bynxa-
HHEYECKOrO ¢ Tiéfiia».: ,H,onadnoc HEZaBHO, . YCTAHOBUI, "YTO;
0€] - jous pusauua - leﬂﬂoro,rpyn'ra“ ocnemeﬂnorq
-Bemseir, (a #e, Coluem), TOUHO" Ta |

6e1L‘ U “0CTATOUHAS  ONsnuRANUa BYIKE ,,uqecxopoo

Puc.“al C'rpymypa "cxycc'menaoro TpyHta, nue!omero e ixe omm{e--
ckHe xapax-repnc'mxn. (no.vmfusamm, paccem‘t'ne), trro n .n}hmuﬂ rpyn'r._-'

no Jonsdiocy). .

| ‘METNa = NPH MPOYHX PABHEIX" yc.noamm Ha- puc.. 31 noka-

- BYJIKaHHeCKOR ubum, }nmelomeﬁ e mofis-

SUHO ; To_:aymaﬂnqecxax TIBLTD, 1
CTBeHHEIN:, Ma'répua.n, O6MajaloLIni. TAKHMH CEOHCTBAMY;
‘eme, 10" HgYana ' KOCMUYeCKHX nccneno‘naﬂnﬁ -2HaJIOTHYHbIe
fageMibie. HAG 1078 HMs:. IOKA3a M,
leau B MEJAKOM MaciTa6e’ HepOBHBIA. : it

. Honspusauuonnsie. H3MEpEHHs ; noxasam;, S4TO.. na}xe Ha
cpaBHHTEJIBHO ponmﬂx CKJIOHaX 3eDHA: yHHOro ‘MaTepnaJla,




'PﬂMblE HCCJIEHQBAHPIS BHE3EMHOI‘0 I'IPOCTPAHCTBA

- uﬂq)pakp‘aj HO : -
UT0- MYHHAIE: , MATEPHANH OUEHb  TLIOXO - npqnon,hz TéngIo,
B KauectBe XapakTepHCTHKM pa;cnpoc:;pa
! ' pC)'"

ATHL, Tomyve HH’B)e eme

p.0R nposenenﬁa Kocmuqe ) nx nccnenoqaauﬁ,; -He- nézl'rnepm-\ ‘

‘mafom 'pgcnpoc'rpaﬂenuoro .;npezmon meuml, lITO JIyHHbIﬁ
) noxpc)s;coc'rom u3, Tiblan, M ;
. 4TO "FHAUHT chBo «nunb»“.-ﬂa' M€ 3THM c.uoBoM« 000~
sﬂaqam He' . TOMBKO: Menxousmeanennbm Ma'repna.n‘ HO-
" “TaKXe 'W-TO ero. caoﬁcmo \YTO* QH, BeJIeT.. ce6;1 TNOYTH "KaK
}KHJJ.KOCTI: HHJIb TEHeT ;TaK - }Ke,' Kax : necox ua no.nnoro

'rosapnoro Barona, ee nonépxaocn—»'rax )Ke, KdK ' X(H)l‘ ’

KOCTH, Haxogslleiicst 8" ,panuoeecna,-.—f-nmcxaa ‘M 'DOBHAST,
. DTH CBOACTBA Y MBLIN OOBACHAIOTCA TeM, YTO; B NMBIIHHKAX .
"M HA HX nonepxnocm naxomncﬂ 13031130( xompbm BMecTe -
.C BOSLYXOM, COAepHKaliuMcs MeXKAy NHAHHKaMH, «cMagpi-
- BaeT» qacmmar H 'OHH .nerxo cxo.nbsaT omocme.ubao IKPYr

a%0,
rasm, conepmanmeca BHyTpH canmx*
( - afrepna.né
uaM m:g

7 ) eJIbMyIQ ETeneHs.” I'Iocxo.nbxy 310" paccmxnne
NOPAAKa {PASMEPOB:, ATOMOB, - 'KOHTAKTHEIE, 'CHIIEI, -60Meg 3Ha,
' ueM' rpaBn'ranvronHue ‘CHIBI, ¢ Bcne,ncmue Juero.
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qacmum MaTepnaua n COeJIPlHHIOTCH B OJIHO uernoe; Apy-
TUMH  CJIOBaMH, TbLIEBHIE YaCTHIB CKJIEHBAJOTCH ' APYF
c npyrom, 06pasys Jerkuif, TBepbiit, Heonaoponnblﬁ MaTe-;
pHax;, Jerko Bbmewpnsaxomuﬁca H.C OueHb Hnsxoﬁ Tem;o-
UPOBOJIHOCTBIO. o CUA : .
-Tlochennue cBoiicTBa, otreammo, 3aancar 1 or- c0c:ra3a_
vnbmu C.nenyeT OTMETHTE, UTOQ PHIXJIOCTb, TI0Xast ‘rennonpo-,;
+BOJIHOCTE:: nosep)mocmoro NOKPOBA 'H' 7. A.-ObIM yCTaHOB-
‘VIeHBl ellie’. 10 TIPOBefeNHsT, MPAMBIX nccnenosannﬁ JIyHbl
“6aiar hapx Ha3eMHBIM . TeJeCKOTHYECKHM HSMEpeHusM “H
TIPUBJCUCHHIO (QHAMUECKHX M XHMHYECKHX ~COOODAKEHHH,
- Kak xe-Bce-Taku:06DBACHATL DASNUUMS MEXKIY. TEMHb]-
M. M CBETIIBIMH/ 06aacTaAMHU JIYHBI, €C/IH COCTaB, .€¢ MOUBLI
Bé3fe. ofuH ‘U ToT - Ke? -Ipu u3yuenuu pe.nbe(ba BbISICHH~
<J10Ch, YTO. CBETJHIE, oﬁnac'm——6o.nee MoJIOfbIe. -DTO 03Ha-
‘yaeT; YTO- OHM CHCTEMATHUECKH Daspymafuch BCACACTBHE
yHOCa ‘MaTepHana, BLI3HIBAEMOr0 He TOJbKO METEOPHTHBIMH
- «MOTOKAMH», C OJHOH CTOPOHbI, . BHYTPEHHHMH. HENOKAb-
“HBIMH. -CHIaMH — C JPYrO#,, HO . TaKxe, Beposmio, N 3JIeK-
‘TPOCTATHYECKHMH 'CHJIaMH. Cnemue pafiotint penbeQ)a nox
‘neficTBHEM sﬁ@@un MUIIEHbl B HacTosllée BpeMs TIOBEPXHO-,
cTHOrO NOKpoBa. TeMHble 06/aCTH AOMHH U PaBHHH TIOKpBI-
“Tbl GOJIee CTapbIMH’ MaTePUalaMH, 4acTb KOTOPHIX, HO-BH-
JEMOMY, TorHana u3 ' APyrHx obmacrelt (Ho TOMBLKO .C HoO-
BEPXHOCTH 3THX o6jacref). Bosunxnosenue ‘9THX PA3IHYHBIX.
'CBOACTB CTaHeT MOHATHBIM, €CJIH. yuecTb (xaK ‘noKasbBaOT
'Jlaﬁopa'ropuble ucc.nenonanua), 410 "npu 6oMGapaHpOBKe
TIPOTOHaMHM, BXOASIIEMH B COCTaB COJHEUHOTO KOPIHYCKY-
JSPHOTO" H3JyYeHHs, nosepxnoch CKaNbHBIX nopon, 3amer-
HO TeMHeer. S

I‘ Koczuuqecxue arccnepumeurbt u npupoc?a ﬂyuuoa
, - nO8epXHOCTU ,

l'Ion'rBepnnJm Kocmnqecxue sxcnepnmenm TOJIbKO uro
4us.no>xeﬂnue MPEICTABICHHS. - WJIH, ONIPOBEPIriH;, ux? -®oro-
‘rpadun - TYHHOTQ, 'NOKPOBA, . CleJaHHbIE - HENOCPEACTBEHHO
', NOBEPXHOCTH " JIYHBI - COBETCKHMH annaparamu «Jlynay,
_HepBBIMU ocymecrnnsmmn “MATKYIO * mocanky ” Ha. JIymy,
@ TakKe CTaHUMAMH THNA «CepBefOp», BHIABHIN.KPYMHO:
3EPHHCTYIO , CTPYKTYPY Toopoasl (B MacmTabe HeCKObKily
:fcaamme'rpos) .nyxmoro rpysra -(puc. 32). Cepua CHHMKOB,



I npnmus ncc.rmnomum BHE3EMHO]‘O l'IPOCTPAl-ICTBA ol
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noayqe}mux "Ha' «Cepéeﬂope» Ha Ko'ropmx uso6pa>xeu co-
'BOK B-MOMEHT KONAHHfA, MOKAa3ad; YTO TPYHT HMeeT ‘MaJyio -
CBASHOCT; PAL CHHMKOB, CHENaHHBIX: C, «JIynap: Op6n're-.
pa», Bbmlm.n HEOGLIYHEIE | IETAJH: - 6bulo 3a(UKCHPOBAHO
CKaTHBaHHE | OFPOMHOrO Kazvma (5M B nonepeqnnxe) 0 -
oguomv H3 nyaﬂux cx,uonon. S : T

i _Pnc 32 C'rpyx'rypa .nynuoro rpyn'ra, cdmmrpadmponauﬂoro ¢ paccroste-
mm aecxo.'xbuux necsm(on CaHTHMETpPOB (cmmox nepenaﬂ « yx-loi'x-9»
L e L4 q>eBpaJlsl 966 r)

Ome'mm uTo CHHMKH, cne.nannue Ha*«PeﬁamxepeJ», E
'yx&e' BEISIBHJIH - HANIHYHe HeGOJBLINX . KAMHel HenpaBHIbHOR .-
cpopm;x B HaCTHOCTH; OIMH M3 Hux, pacno.uomenﬂuﬁ TOYHO ~
B LEHTpE KpaTepa, aB‘JmeTca ‘OYEeBH(HO; OCKOJKOM “CKAJIBI;- -
‘o6pasoBaBuIEN 9T0T Kparep. ‘CorndcHO’ Kounepy, ‘HanboJee:
npasaonoso6Hoe. oémcneﬂne naﬁmoneuuﬁ nponenennux'e g
Ha “«PefiHKepaxy (B OcHOBHOM, “Hax MORSiMH), * HOJKHO -
' OMHpAaThCA Ha THIOTE3Y «Kapc'ronoﬁ» CTPYKTYPH penbeda,
-o6paaoBaBmeiﬁrca Bcnencmne TemnepaTypuux aBJleHnﬁ .
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BHYTPEeHHEro NpPOHCXOXKJAEHHs; B 3TOM cJaydae CJOA Kpym-
HOH NBIIM, NOKpHIBaloOle#l MOps, Obla Obl OYEeHb TOHKHM.

' Ipu nmoMoOLIM KOCMHMYECKHX annapaToB GbLIH MOJYYEHB!
JaHHBIE He TOJBKO O CTpoeHHH mnoBepxHoctd Jlyuwl. Ilox-
TBepAMJIOCh TaKXKe OTCYTCTBHE aTMocdepn (NJAOTHOCTH ee
Mmenee 1/10° maoTHocTH 3eMHOB aTMocheph); 6nulo ycra-
HOBJIEHO, KpOMe TOro, uto JIyHa He HMeeT 3aMeTHOro Mar-
HUTHOTO NOJs (ee MarHuUTHHIA MoMeHT — Menbite 1/10000
MarHuTHOTO MOMEHTa 3eMJH).

Hrtak, Mbl BHAMM, YTO Hall¥ 3HAHHA O JYHHOH NOBepx-
HOCTH pa3BHBAIOTCH NMyTeM HX MOCJELOBATENbHOTO KOPPEK-
THpPOBaHMS. OJKcnepuMeHTH, npoBefeHHbie Ha <«Cepsefio-
pax», JaJH TepBoe NpeACTaBJeHHe O COCTaBe; MO3[HEe
OLii OnpefeseHbl MHOTHE TeOQJOTHYeCKHe M nerporpadu-
yeckHe cBofictBa. HecoMHeHHO, KOCMHYeCKHe ammapaThl B
HacTosllee BpeMs ABJAIOTCA Haubonee 3PQEKTHBHLIM HH-
CTPYMEHTOM. TIONOJNHEHUs1 Hawux 3HaHuii o Jlynme. OxHako
NOKa 3TH 3KCIEPHMEHTH He NpPOTHBOpeYaT NMpPEXHAM 3Ha-
HMfIM, JHIIb JOMOJHAS MX Pa3AMUYHBIMH JETaJsfMH M 4acTo
HEONpOBEPXKHMO NOATBePXKIasi KOHUENMUWH, Da3BHTHE Ha
OCHOBE HAa3eMHBIX TEJECKONMHYECKHX Hab/ioneHu.

A. Bydyuiee uccaedosanuii Jyner -

Kak HaMm nefictBoBath B 6ynyueM? Kakue Bompochl cie-
AyeT NMbITaTbCA PEUIHTh C IOMOLIBIO KOCMHYECKHX ammnapa-
ToB? Ilpexnme Bcero HeOOXOAMMO ONMpPENENHTb XHMHYECKHMH
COCTaB JIYHHOTO IpyHTa, XO0Ta OB HCHOMb3yd paccesHue
0-YaCTHIl OT PaZAHOAKTHBHOrO HCTOYHHKA. DTOT 3KCOepH-
MEHT yXe OblJ NeACTBUTENbHO NMPOBEeAEH, U aHAJH3 NaHHBIX
noxasaJ, 4TO MO XHMHYECKOMY COCTaBY JYHHBIA TPYHT mno-
X0X Ha 6a3anbroBhie Mopoxnl. Bru paspabGoran meron aas
onpejeseHUs HPHUCYTCTBHS BOXEI NyTE€M HCCAENOBaHUs BO-
ISHBIX NapoB, BLIAENHBIIMXCA H3 JepXallHX BOLY MHHepa-
JIOB NpH yaapax HeGoabwux Tes, c6pacbiBaeMHX C amnna-
patoB THna «Pefinmxkeps. IIpy atoMm MoxHo 6miio Gul no-
JYUYHTh TaKXe CBeNeHHS O CefCMOJIOTHYECKOH aKTHBHOCTH
H XHMHYECKOM cocTaBe aTMocdephl, Kakoi Ob pa3pexen-,
HO# oHa HH Oblja.

OnHaKo 3TH HCCHENOBaHHS OCTAHYTCA BeCbMa OrpaHH+
YeHHHIMH 10 TeX MOop, MoKa 4YeJ0BeK He NMPUMET B HHX He<
NOCPeNCTBeHHOro0 y4acTud. [lepsoe mNpuiyHeHHe NMJIOTHY
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pyeMoro KocMuueckoro annapata «Amnosios-11» cocrosi-
Jocb 20 mions 1969 r. HemocpexcTBeHHO upexiecTBYyOILHE
3TOMY COOBITHIO 3KCIEPHMEHTHl HMeJH, B OCHOBHOM, IeJIbIO
MOArOTOBKY 3TOro moJera: co cmytHukoB JIyum «Jlynap
Op6utep» OblIO MpoBefeHO MNOAPOGHOE KapTorpadHpoBa-
HHe ¥ TOYHOe TOmorpaduyeckoe HccAeLOBaHHE JYHHOH
nosepxHoctd. KpoMe TOro, NpoBOAHHNCL COBEPIHIEHHO HEOO-
XOAMMBIE HM3MEepeHHs JYHHOTO TpaBHTAallHOHHOrO MOJs, HC-
ClIefX0BaHHe NJOTHOCTH MOTOKOB aTOMOB M HOHOB B OKOJO-
JYHHOM NPOCTPAHCTBE, a TaKXe KOCMHYECKHX YacTHL H
METeOpHTOB BceX pa3MepoB.

B mnocrenyiomeM 3KCIePHMEHTH NPHBEAYT K CO3JaHHIO
Ha JlyHe cTaluOHAapHHX U MepelBHXKHBIX JabGopatopui. Ilo-
MHMO pelleHHfl YHCTO JYHHHIX npo6jeM, B 3THX JabGopaTo-
PHAX MOXHO OblIO Gbl NMPOBOAKTH HAOMIOLEHHS, aHAJOrHY-
Hble TeM, KOTOphle BEeIyTCs B 3eMHBIX o6cepBaTopusx. (DTH
BONpPOCH pPacCMaTPHBAOTCA B APyrofi Kuure aBropa Les
observatoires spatiaux.) Cna6oe nputsxeHnne u OTCYTCTBHE
atMoctepsl, 6e3ycnoBHO, o6JeruaTr co3faHHe KPYNHBIX HH-
CTPYMeHTOB u OJarofaps 3THM OGcepBaTOpHAM — aBTOMa-
THYECKHM HJIH YNpaB/isgeMbiM 4YeJOBEKOM -— aCTPOHOMHS H
acTpodu3nka nojyyaT BO3MOMKHOCTL OLICTPOTO DPa3BHTHSA.
OzaHako ecTh BONPOC, Ha KOTOPHIA NOKAa TPYAHO OTBETHTH:
CMOTYT JIH 5TH CTAHLHH YCTOHYHBO CylIecTBOBaTh NOA Ae-
CTBAIEM TONYKOB, BHI3BAHHBLIX YCHJIeHHeM cefiCMHYeCKOH akK-
THBHOCTH HMJM YAapaMH MAaCCHBHHIX METEOPHTOB O JIYHHYIO
MOBEPXHOCTh?

CHO, peub HAET He O TOM, YTOOH COBepIUaTh NOAOGHLIE
NOABUTH NPOCTO Pajfi 3JEeraHTHOCTH CaMOro MOCTyNKa WK
KpacoThl (oTocHuMKOB. Lleab acTPOHOMOB, NMPHHHMAIOLIAX
yYacTHe B OPTraHH3alMH KOCMHYECKHX SKCIEPHMEHTOB, CO-
BepuleHHO HHasi. OHa COCTOHT B TOM, 4TOOBl MeTOAHYECKH .
HCKaTb peilleHuss npoOJjeM, CBA3aHHBIX ¢ Npo6GaeMaMH BO
BCeX HAWIMX NPEXHUX 3HaHuAX. B arofi obmactu, Kak H
B J06GoH npyro#t 06sacTH aCTPOHOMHH, METOAB KOCMHYe-.
CKHX HCCIEeLOBAHHA SBJASIOTCH BEJHKOJENHBIM AONOJHe-
HHEM MeTOJIOB KJacCHYeCKOM acTPOHOMHH, a He HX nobemo-
HOCHBIM CONEpPHHKOM.

Ceexufi nmpuMep MOATBEpPXJAaeT TO, O YeM s 31eChb ro-
Bopua. Korna s 4uTan KOpPEeKTYpPYy 3TOH KHMTH, CTaJH M3-
BECTHE HOBble AaHHHe, B yacTHOCTH, HcciefoBanue JIyHBI
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CO Cl'IyTHHKOB BblifBHJIO aame'n-xble HGOZ[HO]JOI(HOCTH. ﬂOﬂ.j

;,'Mop;mu COCpeI[,OTO‘-IeHbl CBerHJIOTHbIe Macchl — TaK HasHl-

“BaeMBbl «MaCKOHbI» BO3MOXKHO, .YTO" a'ro——rnraﬂ'rcxne Me-

TEOPHTHI, Bnenpnsmnecsx myéoko B Jlyny: 910 OTKpHITHE -

"JOIKHO. MPHBECTH HAC K nepecmo'rpy HeKOToprX IPEXHHX
,no.nomeann B’ dCTPOHOMMH, .B. YACTHOCTH  KACAIOUIMXCA TaK .

'H-aSbIBaeMOI‘O «SQ)EMepPlIlHOPO Bpemelm» OHPEJIEJICHPIE KO_‘
TOpOI‘O ‘TeCHO CBﬂSaHO c acrponomnqecxumi Haé.)llOIleHHﬂ“«-

. MH JIBHX E€HHA" JIym:r {l‘ C o

}2 Hccneaonanue Mapca

“MaBectHo, -uto y - Mapca OueHs’ paspe}xeﬂuas{ aTyo-
cq)epa I/ISMepeHHbIe TeMrepaTypsl NPEMEPHO TOro 3Ke N0-.
pflKa, uTo. H-Ha 3eae. CHEKTPOCKOMHS: TOKa3bIBAET, . 4TO -

B aTMocdepe, MHOrO JIByOKHCH Yriiepofia (COy), ‘Majio- KuC-
iopoza (Og) H BOASHOrO.,f1apa; HMEIOTCH CJeAR APYTHX
rasos (NO). Honepxaoc"rb ‘Mapca, user u noJisi pusauus

KOTOPOH OBLIH. TTOAPOGHO HCCJII0BAHB, -HECOMHEHHO," O4eHb -
3anbme}maﬂ H, BO3MOXHO, COCTOHT M3 MaTepHajoB, CXOA--

HbiX ¢ aiEMonptoM ' (2FeyOp- 3H,0). Benme noJsApHBIE Waf

KH, conepmamne MeJIKHe: YacTHUB HHes, ysennqnsalo'l;cﬁ
BMMOM U-YMEHBILAIOTCSA JIETOM. -~ .*

: YAUBHTENbHB H3MeHeHHs 1BeTa:- TeMHO se.uenble oéna-
"CTH. MapPCHAHCKON OCEHbIO ‘CTaHOBATCH ' XKeENTOBATHIMH, UTO
A0, OCHOBaHHS mpezmonommr; CylIeCTBOBaHHE Ha Mapce
pPacTUTeNbHOCTH - (TaMI0duThI, 6pHOGUTE, BOXOPOCHH). '

I/Iccnegosaﬂm{ C MOMOLIBIO - KOCMHYECKHX annapa’ron
cpasumeubno HeMHOl‘O H3MEHHJIH TpeACTaBJeHHs, noc'rpo-\,‘
eﬁnue ‘Ha OCHOBE, Te.ueéxonnqecxnx Ha 60 IeHu .

OnHako- OHM TO3BOJHJIH YCTaHOBHTBH HOBpIE ' BaXKHbIe-
(paxm (cm. Taba. 2, crp. 153): y Mapca ouenb HuzKas Ha-
upmxe}moc'rb Manmmoro noJisi, ero MEBepPXHOCTb ucnem—

,'PeHa: kpaTepamy, TIOXOXKHMH IO BUAY ¥.pasMepaM. Ha JIyH: ~

s

Hble} BTH' CBEJEHHS "OYeHb 'BAXKHHL , [I0UTH. ONHOE OTCYT+
CTBHE - MarHUTHOTO. “IOJIst (Mammﬂblﬁ 7"MoMeHT Mapca -
‘cocTaBaseT. MeHee 1/3000 MarHHTHOO , MOMeHTa . 3eMJIH)\ ‘
“HECOMHEHHO, OKa3biBaeT . BANSHHUE Ha ,yC/AOBHUs JKH3HH Ha’
Mapee,: TOJIBEPKEHHOTO  HHTEHCHBHOM 60M6ap1mposxe Koc+
'MHYECKHMH YaCcTHUAaMH. DTOT (akT ny&ﬁaeTCﬁ ‘B 0ObsICHe-
| HUE B paMKax Teopxm nponcxom[emm COMHEUHOT CPICTeMbl. §
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Ha.nmme xpa'repon nomBep;x,uaeT Me'reopmﬂoe ‘mponcxo-
xmenne STHX 06Pa30BaHH: OTCYTCTBHE HJIH HESHAUUTENbHAS

e

~-Puc 33 Bnn"‘mapcuancxoro KpaTepa ‘c’ BhcoTH .10 000 KM. Haz TIOBepX=,

" ‘HOCTBIO Mapca’: (CHHMOK 4Mapusepa-4», 14 wmoas. 1965 r.). }'lonepemmx
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Mapca n Jlyhpl. OkastiBaerTcs, Mapc—ﬁo.nbmaa Jlynal’, »:-.
HonomueM Gonee TNOQJHBIX . - MCCIICAOBAHUH: »naHHue
o BO3MOXHOCTH 2KH3HH Ha: Mapce 6y,uyT, HeCOMHeHHO om-
HHMH 143 caMblx Ba}KHbIX. . ,
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3. Hccnenosanue Benepm

[ToseT HeCKONBKHX KOCMHYECKHX ammapaToB B OKpeCT-
HocTH BeHepHl, a TakXe JOCTHXKEHHE ee NOBEPXHOCTH COBET-
CKHMH KOCMHYECKHMH annapaTaMH NO3BOJHJH YTOUHHTb Pl
XapakTepuCTHK BeHephi.

Koneuno, yxe 6u10 H3BeCTHO, UTO obaauHas atmocde-
pa coctout B ocHoBHOM #3 CO,. Opnako, KpoMme 9TOroO,
OLJIH TpOBefieHBl BHLICOKOTOYHLIE H3MepeHus TeMnepaTyphl
H MarHutHoro nois. Oxasajioch, YTO AMMOJBHBIA MOMEHT
marsuTHoro noas B 10—30 pa3 MeHbllle QUNOJBHOTO MO-
menta 3eman. ITo pacnpemenenuio TeMneparypnl BeHnepa
noxoXa. Ha «Temyuuy». Ee TemmepaTypa H3MeHSeTCs OT
92° B ocHoBaHHH 06JayHOro caos o 260° y MOBEPXHOCTH
(oTmenbHble H3MepeHHs JaloT elle Goabuiee 3HaveHHe: 426°
y noBepxHoctH). Takum 06pa3oM, 6ecrno/ie3sHO NBITAaThCA
O6HAapYXHTb BOAY B JKHAKOM COCTOSHHH: BCE OKEaHHI, HC-
napuBUIKCh, NO-BHAMMOMY nepewmjg# B o6gaaka.. OpgHako
STH JaHHBe JIHIIb NpeJBapHTENbHble H €ABa JH MOXHO
TIoOKa CKa3aTb 3HauuTeJbHO GoJbuie: 10 Gamxaimux et
O6yRyT HAECATHIETHEM MCCJIEJOBaHHA 3TOX NJaHeTH (ecaH
nospoasiT GloMXKeTH!), H MBI MHOroe y3HaeM o Tonorpadug,
rpyHTe u atmocepe Benepbl, CKPHITON OT HalIHX TeJae-
ckonos 3a o6sakaMH. 11 BHOBb MHl JOJMXHBI TepIEJHBO pa-
6oTaTh, XKAaTh H HabaOAATD.

4. MeTeOpHTHbHIE YACTHUH H MBb

HccnenoBanHe MeTeOPDHTOB H MEXIVIAHETHOH TMHIJIH,
a TakXe 3JeMEHTapHBHIX YaCTHIl: NPOTOHOB, HEHTPOHOB, Me-
30HOB..., OKPYXaIOIuX 3eMJI0, HAXOMHTCA Ha BEPHOM MyTH.
Uto KacaeTcl HaJbHENIIHX HCCJAeOBAHMHA.. TO NOKa eLie
‘pPaHO MNOCBAINATb 3STOMY UeJbIH pasfes, H Mbl NPHIUIHA
K MHeHHIO OGCYAHTb 3TOT Bompoc B ofieM paszene. Ho
NOJOXKJEM HECKOJbKO JIET; TOrJa, HECOMHEHHO, MBH CMOXeM
Ha OCHOBe 3THX .MCCJAeAOBAHHH NPHUOGJIH3UTBCA K TOUHBIM
3HaHHAM O NPOHCXOXKIEHHH HALIUX IVIAHET, COJHEYHOH CH-
CTeMBl H B3aHMONCHCTBHM 3TOM CONHEYHOH CHCTEMH C MeX-
sBe3jHoOl cpenoit amakTuku.



TJIABA VI

MHO)XECTBEHHOCTb
OBUTAEMbBIX MHPOB

1. C doureHesem H ero MapKkusoi

Mu He cobupaeMcsi yray6asTbCsi HH B XYAOXKECTBEH-
HYIO JINTepaTypy, HH B HayuHYI0 (aHTaCTHKY, HH B HayuHble
npeanonoxeHus. OfHaKo BOpape JH MBI NMOJHOCTBIO NpeHe-
GperaTh TeM, 4TO yKe HalHCaHO?

Het coMHeHH#, uTO yeJOBEK BCerfa AyMana O JKHBHIX CY-
ecTBax, NOMHMO TeX, KOTOphIe eMy 3HaKOMH, OGHTaloMHX
Kak B GeCKOHEYHO MaJjIOM, TaK M B HEHCCJeJOBaHHOM MHpe
GeckoHeuHoCcTH. KocMuueckHe rpessl B H306HJIHH BCTpe-
yaloTca B JIHTeparype. MlHOrZa OHH CJAyXHAH NPeAaOroM
Insi U3N0XeHHs ¢unocopun B 3abaBHo#t popMme: B «MuKpo-
Merace» BouabTep 3HaKOMHT YMTATesNss CO CBOHMH BO33pe-
HusMH Ha npumepe Cupuyca; Cupano ne DBepxkepak u°
CBudr Takxe uro-1HO0 AOKas3LBaJNH.. B KOHeuHOM cuere,
HX Ce/NeHHTHI H JalyTHaHe —Te e 3eMHHle JIOAH, HO
TOJMILKO B MacKapaAHHIX KOCTIOMax.

doHTeHeab MOZOwWeN K 3TOR npobieme Goaee cepbes-
Ho. B ero npekpacHux Gecefax («MHOXeCTBEHHOCTb OGH-
TaeMBIX MHPOB») Cc MHJoii Mapku3oll sCHO JOKa3mlBaeTcs,
YTO JKH3Hb He MOXeT HMeTb IIOBCIOJY OAMHaKOBHIfi Xapak-
tep. [To3Bonio ce6e NpHBeCTH HECKOJIBKO LHTAT.

He caeayer Ju npeAanosIoKUTh CYLIECTBOBaHHE CeJleHH-
TOB?

«Bot nouemy s cunTal, 4to Ha JIyHe CyIleCTBYIOT XH-
teau. [lonoxkuM, uto HEKOrga He OBIIO COOOIIEHHS MeXAy
IMapuxem u Cenr-Ienn u yto 6yaTo 6bl Hamesacsi TaKOH
xuteab B Ilapuxke, KOTOPHIi HHKOrZa He Bble3Xasa H3
cBoero ropona; oH, cros Ha Gamwxe Horp-Iam, BHAHT H3-
nann Cenr-Ilenn, n ecan ero CmpocsiT, BEpHT JH OH, UTO
B Cent-IleHn Takxe ecTb XXHTelH, Kak M B [lapuxke, oH
cmeno GyneT yTBepXKAaTh, uTo HeT. 60, cKaxeT OH, XKuTe-
aedt Tlapuxa s Buxy, Ho XKureaelt Cenr-Ilenn a1 HH pasy He
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BHAEN M HaxKe HHUKOrJa o HuUX He canlxan. ITycTb Kro-HH-
Oynb cTaHeT rOBOPHUTb €My, uTo ¢ Gamuy Hotp-Iam B ca-
MOM Jesie Heab3si yBuiaetb xurejell Cent-IeHH BelelCTBHE
OTHAJeHHOCTH, HO yTo Bce BHauMoe B CeHr-IleHH oueHb
cxonHo ¢ [TapuxkeM; uro B Cenr-IeHu BUAHBEI KOJOKOJbHH,
ZoMa, CTeHbl M YTO MOTOMY OH MOXeT HMeTb cxoAcTso ¢ Ila-
puxeM H B TOM, 4TO oll o6uTaeM. Bce 3to, KOHeYHO, He Mpo-
M3BeJeT HHKAKOro BIEYaT/JeHHS HA Haluero napHxaHHHa;
OoH Gymer ynopHO TBepauTb cBoe, 4to CeHT-IleHn HeoGH-
TaeM, H60 OH B HEM HHMKoro He BuAuT. JIyHa ecTb CeHT-
JeHn, a raxmabifi M3 Hac — XHTeab [lapuika, HHKOTZA He
MIOKHJABIIHA CBOETo ropojaa».

«Ax! — nmpepBania Mapku3a, — Bbl CJMIIKOM HecHpaBes-
JHUBB K HaM; Mbl He HacTOJbKO IMIyNBl, KaK Balll XKHTeJb,
KoTtophiii, Buas, 4To CeHr-Idenu Bo BceM moxox Ha Ilapux,
6e3paccyiHO He BEPHT, YTO B HeM eCTb TaKxXe XHTeNH; HO
JlyHa coBceM He MOX0XKa Ha 3eMJIIO».

«IToroaure, cynapbins, — OTBETHJ s, — €CJIH OKaxeTcs,
uro JIyHa cOBeplLIEHHO NOXOXa Ha 3eMJI0, TOrAa BH YyXe
O6yleTe BHIHYXK/JEHb MOHEBOJE CYHTAThb ee OOHTaeMOM»,

«[Ipuanatoch, 4To NOJHOE CXOACTBO MeXKIY HHMH JIH-
UIMT MeHs Ccrnoco00B H30aBUThCA OT 3TOrO MHEHHS; a Ball
JOBEPUTEbHLI BUJ, HAUHHAET CTPALIHTh MEHS».

Ucnonuumca, kak u Mapkusa, noBepusi H, NOROOHO
®onreHeno, oTHpaBuMcsa Ha JIyHY BHavaje C YY€HHIM, a
notoM ¢ Apuocro:

«Oano mecro TaM HaswmiBaerTcs Konepnuk, apyroe Ap-
xuMen, tpetbe [anuaedt; ect Osepo CHoBuienuit, Mope
Hekrapa, Mope Hoxne#i, Mope Kpuancos; Kopoue rosops,
onucanye JIyHbl HacTOJAbKO MOAPOGHO, uTo ecau Obl yueHoO-
My Z0Bejiocb ObITh Ha HeH, TO IJs HEro CToJb e TPVIHO
6b1710 GBI MOTEPATH AOPOTY, Kak Ans MeHs B [lapuxkes.

«OaHako, — npepBana Mapkusa, — s xkenasjga Gbl 3HATh
elle noxpo6GHOCTH O JIyHey.

«JTOrO XeJaHHs He MOTYT YAOBJETBOPUTH rOCIONa Ha-
6aionaTesd; 06 3TOM HYXHO cnpocHTb AcTosbda, KOTOpbLIi
MHOrO myTewecTBOBaA no JIyHe noja pYKOBOACTBOM CB.
Hoanna. §1 rosopio Tenmepb 0 NpHATHEHIIEM MeUTaHHH
Apnocto, H A yBepeH, 4TO BaM GyAeT NPHUATHO Y3HAThb
0 HeM...
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..Hcropus sra takosa. Ponan, naemannuk Kapaomana,
couleJsl ¢ yma OTTOro, YTO NMpekpacHas AHXKejHKa mpepnoysaa
emy Mejopa. Onnaxas xpaGpuifi peitapb AcToabd Gbla B
3eMHOM paio, HaxOAfIIeMCSi Ha BepliuHe BBICOKOH TOpPHI,
Kylla 3aHeC ero KpbuIaThlii KOHb. TaM OH BCTpeTHICH CO
cB. MoannoM, KOTOPBIA npelIoKUI eMy AJs H3jedeHus Po-
JaHa OT CyMacCUIeCTBHs OTNPaBHTbCS BMeCTe C HHM Ha
JIyny. ITockonbKy Actonbdy Gblno J0GONBITHO YBHAETH He-
M3eCTHYIO eMy CTPaHy, OH He 3aCTaBHWJ J0Jiro cebs ynpaliH-
BaTb. HemelsleHHO nosiBHIacCh OrHEHHAsl KOJIECHHILA H YHecC-
Ja Mo BO3AYXy amoctosia W puinapf. Acrtonbd, He GyayuH
¢uaocodomM, oueHbp yauBWJICA, Hahid, uTo JIyHa ropasmo
Gosbllle O CpaBHEHHIO C TeM, KaKOH OHa KaxKeTcs ¢ 3eMJy,
H eme Gojsee M3yMHJICS, YBHAEB TaM ILBETHl, PeKH, o3epa,
rophl, TOpozia, Jeca M, 4To Nnopa3uTejbHee BCero, HEM¢, 0xo-
THBIIMXCS B 3THX JecaXx. Ho camoe mpumeuatesbHOe TO,
yTo OH Hawen Ha JIyHe QoJMHY, TAe MOXHO OBUIO HaHTH
BCe YyTpaueHHOe Ha 3eMJe, KakKoro Obl poja OHO HH
OBLTO».

JKurenu? CneposarenbHo, Bo3ayx! Ho kakofi Bosayx?
«Sl yXe ¥ TOMy OuYeHb paja, 4TO Bbl HaleNHJAH XKHTe-
aamMi JIyHy U OKPYKHJIH ee OCOOBIM BO3AyXoM, Ge3 KoTo-
poro Jo6as naHeTa MHe Kasajach Obl yepecuyp oGHaXXeH-
Ho#».

«3T0 pasauyMe ABYX BO3[AYyXOB NPENsiTCTBYeT B3aHMHO-
MYy cooOllleHHI0 ABYX IJIaHEeT; a ecM Obl peub ILTa TOJABKO
0 mepenere, TO, KaK i BaM Buepa IOBOPHJ, OTKyAa 3HaTb,
yTo Korjaa-HubyAb Mbl He OyldeM CIOCOGHBI OYeHb XOPOILUO
neratb? XoTd, 1 AOJXKEH NPH3HATbCH, YTO 3TO MHe Kaxer-
csi ManoBeposiTHBIM. OrpoMHOe paccTosiHHe Mexnay JIyHo#
u 3eMJeli Bcera OCTaHeTcsi BaXKHLIM 3aTpyaHeHHeMm. Ho
Jaxe ecau Obl ero He ObLIO, T. €. ecJu Obl IJaHeTHl ObLIH
6/MM3KH APYr K ApPYry, TO u Toraa Obiio Obl HEBO3MOXKHO
nepeiTH M3 OQHOro Bo3ayXa B JApyroi. Boaa ectb Bo3myx
pbi6, B OHH HHKOTZa He NMEePeXOAAT B TOT BO3AYX, Ie XKH-
BYT NTHIH, TaK JXe KaK H NTHIOH He NepeXOASAT B BO3AYX
pbi6; MM, KOHEYHO, MellaeT He pacCTOSIHHe; BO3QyX, KOTO-
pbiIM OHH [BILIAT, CAYXKHMT UM TeMHHLeH, U3 KOTOPO# OHH
He MOTYT BhIfiTH. MBI CyMTaeM, yTo Hall BO3AYX CMeIUaH C
Gosiee TYCTHIMH M rpyGLIMH mapami, 4eM JyHHHI, A nosto-
My, €CAH Ghl JIYHHBIH XHTeJAb M AOCTHM NpeAeJaoB Hallei
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atMocdeppl, TO, KOHEYHO, YTOHYJ Ghl B HEll H MePTBHIM ynaJa
K HaM Ha 3eMJio».

Kto ke o6HTaeT B 3TOM BO3AyXxe?

«KoneuHno, HHYero NOXOXero Ha uejgoBeka Mbl OBl TaM
He HallJu».

«Kakoro xke poxa XuteJH MOrJH Gbl OLITh TaM?» — He:
TepNeJHBO CIPOCH/IAa MapKH3a.

«ITo coBectn ckasath, CyAapbiHs, $i 3TOro He 3HAIO.
Ecau 661 Mbl 061agaau pa3yMoM, He GyLyuH, OZHAKO, JIOLb-
MH, ¥ XKuiau Oul Ha JIyHe, Morain 6bl MBI TOrZa BOOGPasuTh,
YTO 37€Ch Ha 3eMJie €CTb CTPAHHHIA POJ MKHBOTHHIX, HMeE-
HyeMbI#l deJloBeYeCKHM pomoM? Morau 6bl MBl NpeACTaBHTh
cebe ocobefi, UMEIOIHX CTOJIb 6e3pacCyAHble CTPACTH U CTOMb
MyZApble CYXJeHHuSsl; KOPOTKYIO XKH3Hb M AAJbHOBMIHbLIE MO-
MBICJIbI; BeJqHYafillyl0 OCBeIOMJEHHOCTb B Bellax, IIOUTH
GecnoJsie3HbiX, H rpy6oe HeBeXeCTBO B HaHGoJee BaXKHHIX;
YAHBHTEJbHOEe DBeHHe K CBOGOZe M upesBLIUafHYIO CKJIOH-
HOCTh K palCTBY; CH/bHefilllee XeJlaHHe GBITh CYACTJHBLIM
¥ NOJIHYI0 HecnoCOGHOCTh AOCTHYb 3TOro. JIyHHble KHTENH
ROJIKHBEI 06/1aRaTh O4eHb OCTPHIM YMOM, 4TOGHI BCE€ 3TO MO-
HATb. Mbl NMOCTOSIHHO BHAMM camux cebs, a KO CHX NOp He
MOXeM NOCTHUb, KaKHM 06pa3oM Mhbl COTBOpeHH? MHorue
yTBepXaanH, 6yATo 60ry, onbsiHEHHLIE HEKTapoOM, COTBOPH-
JIH Jofe#, ¥ 4uTO, MPHASA NOTOM B TpPe3BOe COCTOSIHHE,
OHH He MOIVIH yAepXKaThCsl OT cMeXa, yBuAEeB CBOe TBO-
peHue».

«Crtano GeiTh, MBI B COBEpLIEHHOH Ge30MmacHOCTH CO CTO-
POHHI JIYHHBIX XMTesell, — cka3ana Mapkusa, — uM, HaBep-
HOe, HHKOTAa He yHacTCs OTrajarth, YTO MH CyLIECTBYeM;
HO, HeCMOTPS Ha 3TO, 1 OBl XKejaJa MMeTh BO3MOMCHOCTB
y3HaTh BX. 'Hano npusnartbcsa, uTo MeHs upe3BHuaiiHo Gec-
NOKOHT, noyeMy, Habmonas Jlyny, 1 He Mory BooGpa3uTh,
Jaxe npenctaBuTb cebe, KakHe TaM XKHTEJUP»

«Ho nouemy, — oTBeTHJ 1, — Bbl He TPEBOXKHTECh O XKH-
Teasx npocrpanHoro KOXXHOro MaTepuka, KOTOPHIH HaM COB-
ceM enle HeusBecTeH? M OHM, W MB NJBIBEM Ha OJHOM KO-
pabae, HO OHM 3aHMMAIOT HOCOBYIO 4acTb KOpaG/si, a MH
CHANM Ha KopMe. Bul BHAMTE, UTO MEXKIY KOPMOIO H HOCOM
HeT HUKAKoro cooOlueHHs, H, CJAefOBaTeJbHO, Ha OIHOM
KoHlle KOpalasi He 3HAIOT, KaKHe. XKHTeJH HAaXOAATCS Ha
ApyroM R 4TO OHH AeaioT. Kakum xe o6pa3oM BHl XOTe/H.



MHOECTBEHHOCTb OBUTAEMBIX MHUPOB 111

6Ll y3HaTb, 4TO NPOHCXOXHT Ha JIyHe, T. e. Ha APYroM Ko-
pa6ie, ILByLeM B HeGecax Tak JaneKo OT HACP»

Pasymeercs, TpyAHO npeiacTaBHTb.. Ho uTO MBI MoXeM
cKasaTb, HanpuMmep, o myenax? O6 3THX OueHb CTpaHHHIX
CyllecTBax, XHUBYIUUX PALOM C HaMH?P

«..3aTeM s no3HakoMua ee.c EcTecTBeHHO! HcTopuelt
nyes, O KOTOPHX OHAa 3Ha/ja TOJBKO NOHACJHIIKe. Bhl BH-
IuTe, — CKasaJ si,— Jlaxke INPOCTO InoMellas Ha JApyrue
IVIaHETH Te CYIIeCTBAa, YTO XKUBYT Ha Hallledl njaHeTe, MbI
nojsydaeM mpeACTAB/NEHUS,, KOTOPble, BO3MOXKHO, KaxXyTcs
HeOOLIYHEIMHM, HO TeM He MeHee BIIOJIHE OTBEYalOT peaib-
HOCTH; MBI GHl BooGpasuin uX GecKOoHeyuHOe KOJHYECTBO: H,
CyRapbIHS, BH AO/KHH fICHO MpeAcTaBuTh, yTo Hcropus Ha-
CEKOMBIX MOJIHA UMHUY.

«B 3TO MHEe HeTPyIHO IOBEpHTb, — OTBETH/IA OHA. —
B3sTh, HanpuMep, INEJKONPAAOB, KOTOPHIX s 3HAIO Jyulle,
yeM myes, OHY AaaM Obl HAM BeCbMa YAMBHTEJBHHIX JOAef,
npetepneBaiomux MeraMopdosbl H, Takum obpasom, mnoJa-
HOCTbIO M3MEHAIOIUXCS, MOJA3asi OXHY 4acTb XKH3HH H WPO-
BOAs B moJeTre Apyryio. MoxHo Gul10 N06aBHTL COTHIO Thi-
CfY MHBIX YyHeC O XapaKTepax M NpPUBBIYKAX BCEX STHX
HeBeIOMBIX XHuTesieli. Moe BooOpakeHHe HanpaBJEHO UMEH-
HO B Ty CTOpPOHy, KyAa BB yKasanH, M s Jaxe MoOry
pa3obparte ux JHLAa. I He MOry WX BaM ONHCaTh, HO Bce XKe
1 4TO-TO BHXKY».

«Uro KacaeTcsl 3TuX JIHI, TO S COBETYIO BaM, CyJAaphliHd,
NpeoCTaBHTh MX CHOBHAEHHSM HHHewmHe#i Houn. M 3aBTpa
Mbl y3HaeM, Gylere ¥ Bbl UM 00si3aHbl 32 NpeACTaBAeHHe
BePEHHUUBI JIHI KHUTeNeH Pa3HHIX IIAHET».

Bo BcskoMm cayuae, 3To He abcypx; B o6aacTd, ¢ KOTo-
poll MH HauHHaeM 3HAKOMHTHCS, NO3BOJIEHO CTPOUTb MHO-
ro rUNoTe3, U NPHTOM Pas3auyHbIX, To, YTO HCTHHHO MO OAHY
cropory IlupeHeeB, MOXeT OHITb JIOXKHHM MO JpYryio.
CkasaHHOe CIpaBe[/IMBO Takke M AiIs Ypana ¥ Benukoi
CreHH: ' :

«$1 pacckasan BaM, — OTBeTH/ s, — Bce HOBoCTH o He-
Gecax, KakHe TOJbKO GbLIM H3BECTHbI, H He 3HAIO, €CTh JH
6oJiee MOJHBIE H ROBHIe H3BeCTHA. MHe OueHb XaJb, 4TO OHH
He TaK YIUBHTEJbHH M He TaK UyAeCHb, KaK HEKOTOphie Ha-
6MOeHHsT, O KOTOPHIX $ YHTaJ HeJaBHO B KHTaHCKUX
JICTONHCAX, TMePeBEeNeHHbIX Ha JATHHCKHA 9A3HK, TFaM
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onuchiBaeTCsl Thicsiya 3Be3l, NajalolluX BHe3amHo ¢ 60.b-
LIMM LIYMOM B MOpe HJIM pa3pyllaiolluXcs ¥ NafalolluxX B
Bulle noxas. V1 takue siBAeHHsa HabGmoaaance B Kurae He-
OIHOKpAaTHO. 1 Halles 3aMUCH O HUX B ABYX AOCTaTOYHO Ja-
JIeKuX APyl OT ApYyra 3moXax, He CUMTas ONHCaHHS 3Be3Nbl,
C rpOXOTOM B3pbiBalomlieiics rae-To Ha 3anage. )Kajb TONb-
KO, YTO 3TO YYyZAHOe 3peJulle NpenocTaBieHO OxHoMYy Ku-
Tal0 W 4TO B 3JICUIHHX CTPaHAaX HHKOrLAa He BHAENH HUYETO
nono6uoro. CoBceM HcAaBHO Bce Hamu (uaocodrl, cuuTas
CBOe MHEHHe OCHOBAaHHBIM Ha OIBITE, H30 BCell MOumM yTBep-
XKpaamu, 4To Hebeca u HeGeCHble TeJa CYTb HepYIIUMBl H
HEH3MEHHH, a B TOXe CaMoe BpeMs JIOIH, KUBYIIHE Ha
IpyroM KOHLe 3eMJH, BHIEJH THICAYH paspylIaloluXcs
3Be3n. Kakas pasnuual»

«OnHako, — Oka3aJ OHa, — KHTaMHleB CUUTAIOT BEIHKHMH
acTpPOHOMAaMH».

«[IpaBna, — oTBeTHJ 1, — HO...»

Ocrasum PoHrenenss ¢ ero Mapkusoft u HemHoro G6yii-
HBIM BooOpaxeHHeM. Haiun coBpeMeHHHKH Ialeko He Tak
nocjefoBaTeqbHO OGAYyMBIBAIOT CBOM BHICKasmiBaHusg. Ouu
YacTo MPOABNSAIOT TEeHAEHLUHI0O K (haHTa3MpPOBaHHIO, a He K
JIOTHYECKOMY Pa3MBIJIEHHIO. Y3a/jic ONMHCal MapcuaH, KO-
TOpble XOTS M MeHee MHPOJIOGHBLI, HO CTOJIb XK€ MaJjoBepo-
ATHB, KaK H BoJbTepoBcKHe HTenn Cupuyca, a YepHoe
O6nako Xofina mpenctasisieT Juwp OjecTAulylo u 3abas-
HYI0 3aTel0 I/ BHICMEHBAHHSl HalUUX NPaBHTENAbLCTB.

Mn He 6yIeM TrOBOPHTB 3eCh O JIaBHHaX JIeTAlOIIHX Ta-
PeJIOK, 0O MapcHaHaX, BbICAXKHBAIOIUXCH Ha 3eMJIo, eclH
BepuTh Inpecce (B TOM UHCJIe M <«3ac/lyXuBaiollefl HoBe-
pHS»), LeJbIMH JIerHOHaMH, KOTOpble OCTAalTCA BCerxa
HeBUAMMBIMH [  GOJBLIMHCTBA Jiodedl M [JA  BceX
YUEHBHIX...

Koneuno, mMoxer nokasaTtbcs, 4TO 3Ty mnpobieMy He
CleAyeT paccMaTpuBaTh B KHHMre, MNpeiMeT KOTOpOH —
«3KCNepUMeHTaNlbHass acTpoHOMHs». OmHako HaM OH He
XOTeJIOCh CJIMIIKOM CHJbHO OrpaHHYHBaTh ONpejeeHHe
«KOCMHYECKHX HccienoBaHHui». [loCKONbKY BO3MOXHOCTH
cooflieHHss ¢ BHe3eMHBLIMH MHPaMu 3aBHCHT, BO-NEpPBHIX,
OT acTPOHABTHKH M, BO-BTOPHIX, OT PafHOACTPOHOMHH, MBI
6ynem cuHTaTh, YTO MpobJeMa BHE3EeMHON MKH3HH HAXOJAHT-
¢l B paMKax 3TOH KHHTH,
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OnHako cpasy Xe NmpHAETCS CO3HATBCHA, YTO O XKU3HH BO
BCEJIEHHOH H3BECTHO OYeHb Mano. Mbl ObicTpo pasbepem
N0 NyHKTaM TO, YTO HaM HM3BECTHO H TaK ke OLICTpO mo-
3HaKOMHMCS C HallHMH HafleXXJaMHM Ha npHoOpeTeHHe HO-
BHIX 3HaHHM B 3TOM o6macTH. HecoMHeHHO, MBI AOJZKHBI
YCJIOBHTbCA O BCTpeue B KOHUe BekKa. B 1999 r. mbl, Gesy-
ca10BHO OyZeM 3HaTb 3HauuTeJbHO Goabuwe. Ho BepHeMcs
K TOMYy, uTO HaM OJauxe.

2. )Kusnp n Guocdepa

EcTb /1M XHM3Hb HA APYrHX NJIaHeTax COJHEYHOH CHCTe-
Mbl MM Ha HX cnyTHHKax? Pasymeerca, cam ¢axkr, uto
Mbl — JIIOAH H XHBeM Ha 3eMJe, BHOCHT 3JEMEHT aHTPO-
noMopdHuecKkoro cyGbeKTHBH3Ma B Te METOAbl, NOCpes-
CTBOM KOTOPHIX Mbl NbiTaeMcsi OGHapy:KHTb H, BO3MOXKHO,
o6HapyXHM JKH3Hb BHe 3eMaH. Mbl MoXeM IONYCTHTb,
yTO (OPMBl KH3HH MOTYT ObITh COBEpIIEHHO OTJIHYHBIMH
oT 3eMHOH (y Hac GHOXMMHMYECKYIO OCHOBY COCTaBJ/IAET yrI-
Jepon). OaHako pasBe Hesb3sl JONYCTHTb, 4TO 3TOH OcC-
HOBOH MoXeT OniTh, Hanpumep, ¢octoop? HecomHeHHo,
ClefyeT OXKHAATb, YTO NEpPBhle BHIABI KH3HH, KOTOpble Mbi
oTKpoeM, OyAyT NMOXOXH Ha H3BecTHble HaM 3eMHbe ¢op-
MBbl; YTO KacaeTcs APYrHX BHIOB, TO, BepOsiTHee BCero,
Mbl CTONKHEMCS ¢ GOJIbIIMMH TPYAHOCTAMHM NPH ONO3HAHHH
B Hux ¢opm xusnu! CvoxXeM JH Mbl 3TO CcHesnaThb, Ha-
6aogas ux JBuxeHne? Kpucranausauus H TypOyJeHT-
HOCTb — pacnpocTpaHeHHble (GOpPMHl JBHXKeHHsT B (u3Hye-
ckoil xumun. Bocniponssenenue? [l1a ycTaHoBNeHHs ReJeHHA
npocrefimux norpebyercs MHoro BpeMeHH. ITuraHue, Abixa-
Hue? Bce 310 ouenb HeonpedeNieHHO, M, MO-BHAHUMOMY,
nepexoi OT CaMblX MPHMHTHBHBIX (POPM XKHM3HH K HaHOoJee
BBICOKOOPTraHH30BaHHBIM XHBHIM CYUIECTBaM BKJIIOYaeT MHO-
JKEeCTBO 3TaNOB BCe Bo3pacTarolled ciaoxHocTH. Kakroit ke
6yneT XH3Hb B HOBHIX (DH3HKO-XMMHUECKHX yca0BHAX? 3a-
I4aB Takoi BONPOC, MBI B HACTOsllee BpeMs JULIb MOXKeM
(¥ Daxe ROJKHBI) OrPAaHHYHBATHCS AHTPONOMOPGHUECKHMH
METOLaMH MOWCKOB BHe3eMHOH XKH3HH, T. €. HCKaTb MKH3Hb,
NOXO0XYIO Ha 3eMHYIO.

OnHako npuHAB pa3 W HaBCerja 3TO BLI3bIBAOILEE CO-
JajeHHe, HO COBePlLIEHHO HeoGXOAMMOe OrpaHHyeHHe, Kak
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J)Ke Mbl 6yIeM HCCle[OBaTh XH3Hb, MOXOXYIO Ha Hamy? ['zne
Mbl MOXEM CKOpee Bcero OOHApYXHTb TaKYIO JKH3Hb?

Hdaxe Ha 3emJie HeJerko ONMpeRe/]HTb Te YCJAOBHS, NpH
KOTOpLIX MOXeT CyLIeCTBOBATb XKH3Hb. HecOMHEHHO, MBI He
MOXKEM CBSI3HIBATb HCCJIJOBAHHA YCJAOBHI, HeoOGXOXUMBIX
ISl «NOSIBJICHHS» JKH3HH, C M3yYeHHeM JXH3HH, CYLIeCTBYIO-
Ilefi HulHe BO BceseHHOf. Jleno B ToM, yTo HC1OpHA Hebéc-
HHIX Tean Tak 6orata W Tak IJIOXO H3BeCTHa HaM, YTO, Be-
posATHO, ObIH, CYIIECTBYIOT HJH BO3HHKHYT B OylAymeM
MHWJIJIHOHBl HeGeCHBIX ‘TeJ, HaXOASMIHXCA NMPH TAKHX YCJO-
BUSIX, B KOTOPHIX BO3MOXKXHO TOfIBMIEHHE IKH3HH, — Jaxe
€CJIH 3TH YCJIOBHA OYeHb XKeCTKH. Beab u Ha 3emJe XH3HB
MOXeT pPa3BHBaTbCsl NPH YCJIOBHUSX, KOTOpble CYILECTBYIOT
He Ha BCeM 3eMHOM Illape, HO KOTOpHe, TeM He MeHee, HO-
crarouyHo wupoku. Menonbsys TepMuH, BBeAeHHHH Jlamap-
KOM, Mbl GyzieM Ha3biBaTh 06/1aCTh, IA€ 3TH YCJIOBHS HMEIOT
Mecro, 6uocgepod. :

Sra o6aacTb BOKPYr 3eMJH NPOCTHPAeTC A0 BBICOTH
npumepHo 10000 M; 6akTepHH M CIOPH, JHLIEHHblE XJ0PO-
¢unna, a TakKe NTHOH, OLIM 3aMedyeHH Ha BBHICOTE
8000 M; oTnenbHbie BHIW NayKoB OLliM OOGHapyXeHb Ha
dpepecte Ha Buicote 7000 M. OKeaH Takxe BXOZUT B GHO-
coepy. Ilon maTepukaMu XH3Hb NpPOHHKaeT A0 IMYGHHH
1—2 KM; cyuwecrBsyloT 6aKTepud B TNON3€MHBIX BOAaX, B
He(rH... HekoToprie BHAB 3eJeHBIX PAaCTEHHH BCTpeYalOTCA
Ha BeicoTe cBbime 6000 M Ha DBepecTe; MOPCKHe BOLOPOC/H
pactyr ao ray6uunl 300 M HHXe ypoBHs Mops. Boaee To-
ro, 5TH T'paHHIBl ONpelensioTcs [MIaBHHM 06pa3oM HaJH-
yHeM MNHTATeJbHHX BellleCTB B OPraHH4YeCKOM MarepHaje
pacrtuteabHoro npoucxoxienus. CormacHo Bepnaackomy,
6rocepa — 310 06sacThb, Il BoJa MOXKeT CYIIEeCTBOBAaTh B
JKUAKOM COCTOSIHHH M BO3MOXHBI pas/HuHble (pasoBHe me-
pexonbl (COCTOSIHHA: XHJKOe — TBEepPHOe, TBepAoe — raso-
o6pasHoe, rasoo6pa3Hoe — XHIKOE), TAe JyYHCTass IHEPrus
(3a HCKJAIOUEHHeM KOPOTKOBOJIHOBOTO H3JIYY€HHS, IYGHTE/b-
HOro [/ KH3HH) TMOIJIOIAeTCs He BIOJHE MpPO3PayHLIM
MmarepHnasoM. [TocnenHee oueHb BaXKHO, MOCKOJBKY 3effeHble
pacTeHHsi  HIpalOT poJab TNOCPeJHHKAa B IpoLecce mpe-
ob6pasoBanus Jyuuctodi sHepriH CoJHIA B XHMHUECKYIO
SHepruio pasnHuHbiX MoJekysa. OnHol U3 PyHAaAMeHTaNbHEIX
peakuuii GOTOCHHTE3a ABIACTCH ACCUMHAALHA XA0POHI-
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JIOM, 3aKJioyawlulasacs B OCHOBHOM B oﬁpasoBauuu yrJeso-
JIOB H3 YIVICKUCJOrO rasa H BOJBI. STy peakuuio MOXHO
3anficaTb Takx:

6C02 + 6H20 b d C6H|205 + 602.

Pasymeercsi, B AefICTBUTENILHOCTH leNb peakuuii ropas’no
C/IOXKHEe M COCTOMT H3 HECKOJbKHX NpPOMEXYTOYHBIX 3Ta-
0B, TaK 4TO, 6e3yCJOBHO, IVIIOKO3a He ABJAETCA NepBHYHBIM
NpPOLYKTOM.

OueBupiHo, onpe/iesieHHble BhIllle YCJIOBHSI He HONYCKAlOT
CYLeCTBOBAHHA MHM3HH ONHOBPEMeHHO B Oojbllefi YacTH
BceJIeHHOH. B camoMm geJie, rae elle ecTh yc/a0BHs, GJIH3KHE
K TeM, KoTophie umeiorcss B Guocdepe? Ilpexae Bcero cie-
IyeT HCK/IIOYHTb 3Be3[bl: ¥ HHX HACTOJBLKO BHICOKas TeMIle-
paTypa, 4TO BCe BellleCTBa MOTYT CYLIeCTBOBaTb TOJIbKO B
rasoo6pa3HoM COCTOSIHHHM; RaXe InpocTeflIHe MOJEKYJbl
(HanpuMep, ABYXaTOMHbIe) OOHapyXeHbl TOJIbKO Ha OYeHb
XOJIOLHBIX 3Be3fax.

MexnnaneTHOe BellecTBO, AOCTAaTOYHO YyHAajeHHOe OT
3Be3Jl, TaKXe NO/IKHO GbITh HCKIIOYEHO — MO KpaiiHel Mepe
B HacTodlulee BpeMa. [Tose u3jiydeHus 3mech CAMIIKOM cJa-
60 ana Toro, 4To6Gbl MOAAEP:KHMBATh peakluH (GOTOCHHTE3a.
KpoMe Toro, MexmiaHeTHoe BellecTBO (BOMPeKH MNpenrno-
AoxenuaM Appenmyca) AOKHO OBIThb TakXkKe HCKIIOYEHO
H3-32 NPHCYTCTBHA TaM KOPOTKOBOJIHOBOTO U3JyuyeHUsd, Ty6H-
TeJbHO AeHcTBylomero Ha J/moGble ¢opMbl Xu3HH. JIumb
NpH HCKNIOWHTENbHBIX OOCTOATENLCTBAX XKH3Hb B MEXIJIa-
HeTHOH Cpefle MOXeT NOSBHTbCS BO BpeMs Kako#-au6o no-
CTaTOUHO GBLICTPOil MHIpALHH, HO HaM He CJelyeT OXKHAAaTh
BCTPeYH C NOJOGHOH XH3HBIO NPH OOLIYHOM XOMe 3BOJIO-
uud. Takum o6pa3oM, TONBKO Ha OJH3KO PacloOJOXKeHHHIX
K 3Be3flaM OObeKTax MOTyT BLIMOJHATLCA cdopmysHpo-
BaHHbIE BBIIE YCJOBHA; TAKHMH TeNaMH ABJSAIOTCH
naaerot.

Mb MOXeM GBITb yBepeHb B OJHOM: IJIaHETHBIE CH-
cTeMbl — 06blYHOE fiBJI€HHe BO BCeJeHHOM. [leBATb GOJBIIHX
IJ1aHeT M THICAYH Magbix o6pamaiotcst Bokpyr Coanna. Eme
MHOTO JIeT Ha3an BaH Ae Kamn nokasas, uTo He MeHee Tpe-
TH 3Be3fl, noxo6Huix CouHIy, MOYTH HaBepPHAKA OKPYKeHH
CHCTeMaMH IJ1aHer.
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[Tpexne ueM mepeifiTH K pacCMOTpPeHHIO BOnpoca O BO3-
MOXHOCTH JKM3HM Ha JAPYIHX NJaHeTax M NO3ULUHH aCTpo-
HOMHH B 5TOM BONpOCe, pACCMOTPHM, KaK OGCTOST Jesna Ha
nJ1aHeTax Hauiell cOGCTBEHHOH COMIHEUHOH CHCTEMBHI,

3. Coaneunas cHcTeMa

3mech MBI CHOBa JO/XKHBI HauyaTh € HCK/IOYEHHS: CJAMMI-
KOM MaJible Tella He MOTyT yaepXuBaTbhb atMocdepy; 3TO
cnpaBeAJiuBO A1 JIyHul M acTepounoB. CrefoBaTenbHO, ac-
CHMHJSIIUSA NPH NOMOIILH XJOPOdH//Ia 3AeCh BPAL JH UMeeT
MeCTO; OHAKO MOXHO JH HCKJIOUHTb CYLeCTBOBaHHe aHa-
3po6HbIXx opranusMoB? Ilockoabky Ha 3eMie XKH3Hb Cylle-
CTBYeT B He(TH M B NOANOYBEHHBIX BOAAX, He CYyLleCTByeT
JIH OHa B JYHHHIX cKaJax? OJHako B HacTofilllee BPeMs MbI
HOOJIKHBl CUMTATb, YTO BEPOATHOCTb XKH3HH B TaKHX YCJ]oO-
BHAX KpafiHe mana *.

Bonbmue nnanetni? HecomHenno, Mepkypu#i, kak u J1y-
Ha, He uMeeT arMocdepnl. IOnurep, Catyps, ¥Ypan u Hen-
TYH, BEpPOATHO, CJHIIKOM XoJoAHble. [TnyToH eme Gosee xo-
aonuuni. . Ocraiorca 3emas (pasymeercsl.), BeHepa wm
Mapc.

OKa MHl ellle He MOXeM MHOro CKasaTb 0 Benepe.
B ta6a. 3 (ctp. 159) nmpuBeneHH MPEANOIOXKHUTENbHBIA XH-
MHYeCKHH COCTaB M TeMmepaTypa ee aTMOCdephl: 31eCh HeT
HHYero, 4To 3aCTaBW/I0 Obl Hac 3apaHee MOJHOCTHIO HCKJIO-
YHTb BO3MOXKHOCTb KM3HH Ha Benepe. Ofnaxo 3To BCe, 4TO
HaM H3BeCTHO B HacToslllee BpeMd,

Hapaiite nogoxaem!

MoxHo JHIlb cocnaThest Ha ofHO MHeHne — Carana. OH
IpHlIes K 3aKJAIOYEHHIO, YTO, NOCKONbKY Ha BeHepe Bhico-
Kasi TeMNiepaTypa, ee NOBePXHOCTb JO/KHA HaNOMHHATH My-
CTHIHIO: OCAJKH He MOT'yT JOCTHYb MOBEPXHOCTH M BCS BOJAA
IVIaHEeTH COCpelloToueHa Ha GoabLIOi BhICOTe B o6/aKax.
DtoT apryMeHT IPHBOAMT K BhIBOAY, 4TO Ha BeHepe xusub
ManoBeposiTHa. OHAKO MOKa OH OCTAEeTCs UHCTO YMO3PH-
TeJIbHBIM.

* HccnenoBanne 06pasloB JYHHHX MOPOA, AOCTABJEHHHX Ha 3eu-
JIO, MOATBEPAHIO, uTO Ha JlyHe OTCYTCTBYWOT KakKHe-JH60 ¢(opMu
KH3HH, — ITpun. ped,
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Ocraercs nMWb OANA NJAaHETa, BHEWIHsSsA MO OTHOIUEHHIO
K op6uTe 3eMaH, re Kak GYATO MOXHO MPEANOJOXKHTb Ha-
JMyMe XKH3HH. BOo3HHK/Ia naxe «acTpoGHOJIOrHA», CBA3aH-
Has ¢ H3yyeHHeM mpoGiaeMbl XKH3HH Ha Mapce H ocHOBaHHas
coBetckuM actponoMoMm I'. A. TuxoBmM. UTo Xe MOXHO
cKasatb 0 Mapce?

CymecTBYIOT . He CJIHIIKOM MHOrO acTpoQH3HYeCKHX Me-
TOfOB H3yueHHs1 Mapca. ITockosbKy ero BHAMMBIA YrioBOk
avaMeTp u3Mensiercs ot 4 o 26” (B ayuumleM ciayuae), psn
AeTajiefl ero MOBEPXHOCTH MOXHO HaGMIOfaTh BH3YaJbHO.
Okpacka M BHeUIHHH BHI MEHSIOTCS OT MeCTa K MeCTy H C
TeyeHHeM BpeMeHH. MOXHO MONY4YHTb JOBOJbHO TNPHIHYHEE
CIeKTpHl JeTajefl, MOXHO TaKXe H3MEPHTb NOJSAPH3ALHIO
M paccesH¥e H3JyueHHs Qs PasJHYHLIX IJHH BOJH H YIVIOB
NajeHAs COJHEYHHIX Jy4ef, OCBelalOUHX MapCHAHCKYIO aT-
Mochepy.

M3ayuenne mapcuaHckoli aTMocdephl B mepBylo ouepelb
nokasajo, YTO OHa OueHb paspexeHHas, GelHa KHCJIOPO-
oM, Ho GoraTa yriekHCablM rasoM, BopsHoil map Takxke
NPHCYTCTBYeT, HO B OuYeHb MaJIbIX KOJHYeCTBaX; HOBOe, M0-
JYYeHHOe B MOC/IefHee BpeMs MNOATBepXKJAeHHe COCTOHT B
obHapy>XeHHH 4YeTKO BLIDAaXKEeHHBIX KpaTepoB, CBHAeTENb-
CTBYIOILMX 06 OTCYTCTBHH 3aMeTHOH 5PO3HH.

CpaBuuMm cronbunl Ta6a. 3 aaa Mapca u 3eman. Hs
9TOr0 CpaBHeHHs BbiTeKaeT, yTo Jiobas (opMa KHM3HH Ha
Mapce He MoxeT GhITb OYeHb NOXOXKefi Ha 3eMmHylo. Boab-
IIOH HHTepeC NPeACTaBJAIOT YCTAaHOBKH, HashlBaeMble «(i-
TOTPOHAMH», B KOTOPHX MOXHO BOCIPOH3BECTH YCJIOBHS
MapcHaHCKOH atMmocdephl (HH3KOe HaBJieHHe, BHICOKOE CO-
HepKaHWe YIJIEKHCJOFO rasa, HH3KYI0 BJaXHOCTb, NOIVIO-
IeHHe CHHHX Jyyefi), TaK WJIH HHAye HMEIOUIHX OTHOILeHHe
K BO3HHKHOBEHHIO XH3HH. DKCIEePHMEeHThl NOATBEPIAH/IH, 4TO
Ha Mapce moryiH Gbl BHIXKHTb W Pa3sBHBATbCAA MXH, JIHLIAH-
HHKH H Hekotopble GakTepuH. OmHaKo HeoO6XOAMMO OTMe-
THTb OrpaHHYEHHOCTb TAKOrO ISKCMepHMEHTa: KaKue H3
npeACTaBJeHHBIX 3/IeCh OPraHH3MOB MOTYT CYIeCTBOBAaTb Ha
MApCHAHCKHX CKaJlaX, Kakue — B IPYHTOBBIX BOAaX H MOX-
3eMHBIX rasax? Kpome Toro, B 3TOM 3KCNepHMeHTe Y4HThI-
BAIOTCA JHLIb HEKOTOPhle mapaMeTphl, KOTOpLie, BO3MOXKHO,
MOTYT OKa3aTbCsl CYLIEeCTBEHHBIMH TOMbKO [l 3EMHEIX Op-
raunaMoB. Ho TOJbKO Jin 3TH mapaMeTpsl BaxHBI? He MoryT
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JH BO3HHKHYTb COBepIieHHO ocoObie (OpMbl XKHM3HH TpH
HaJMYHH, HanmpuMep, CHJBHOrO MarHuTHoro moas? Onnako
NpH NPaBUJIbLHOM yueTe pasnuuuii yciaosu#rt mns Mapca H
3emay nofo6Hble YCTAHOBKH MOTYT NPHHECTH MHOIO MOJb-
3Bl JJI M3YYeHHs XKH3HH KaK Ha 3emJse, Tak W Ha Mapce.

Kakne Xe naHHBIE B HacCTosilllee BpeMsl MalOT HaM mps-
Mble HaGmiogenus Mapca?

[Tpexpge Bcero, ynmoMsiHeM MapCHaHCKHE KaHaJbl, KOTO-
peie sikoGbl HaGmonany Ckuanapenan u Jlosesi; HO MBI He-
MeJJEeHHO TIOMeCTHM HX B MELIOK, HaNOJHEHHH BoJawel-
HBHIMH CKa3KaMH.

B nefictBuTesbHOCTH npu HabmiofewnH Mapca B Tene-
CKON MOXKHO pasjnyuTh Gejible MOJAsPHBIE INANKH M TEMHbIE
NsATHa [epeMeHHBIX pasMepoB, BHAeJAIOIHecCs Ha (oHe
CBEeTJION KeJTO-OpaHXKeBOH MNOBePXHOCTH. BHemHu# BuX
3THX JleTa/iell BecbMa H3MEHYHB; CPaBHHBas HX H3MEHEHHS
C CEe30HHBIMH M3MEHEHHSMH 3€MHOH PaCTHTENbHOCTH, MOX-
HO NpPeANONOXKHTb CYIIECTBOBaHHe OOHJIBHOH pacTHTe/b-
HocTH. Yke B 1927 r. Ulnunnep cuurand, 4yTo TEMHYIO CHHe-
3eJIEHYI0 OKpacKy 3THM 0G6jacTaM, BO3MOXHO, MpPHAAIOT
MapCHaHCKHE pacTeHHd.

OTH ce30HHBHIe H3MEHEHHSi MOXHO ONHCaTb, KaK M Ha
3emJse, paccmaTpHBas [Ba NOJYIIapHs, HaXOAsIIHXCA B
pasHeiX (pasax mpH mosyobpamennuu nuasersl. Hanomuum,
YTO HaK/JOHEeHHe IJIOCKOCTH 3KBaTopa Mapca K IJIOCKOCTH
ero op6uTh paBHO 24° (cpaBHuTe ¢ 23°27’ paa 3eman), a
nepuop ero o6pamenns Bokpyr CosHua paBeH 687 cyTkam
(365 nma 3emau). CremoBaTesibHO, 3BOJIOLHIO BHELIHErO
BH/Ia NMOBepXHOCTH Mapca MOXHO NpeACTaBHTh TaK: B Ha-
yajie BeCHHl CBeT/bie NATHA, pacnosoxeHHble BO/IN3H NOJIO-
COB, CTaHOBSITCA 6osiee OTYET/NHBBHIMH. KOHTpacTHOCTh HX
BO3pacTaeT, a NOJAPHble MIANKH 3HAYHTENBHO YMEHbIIAIOTCA
H oTcTynaioT (Mo-BHAMMOMY, BCJAEACTBHE HarpeBa M HCMa-
peHnsi), oGHa)kasi OTHe/NbHbie OYEHb CBeT/ble 00/1aCTH, KO-
TOpHIe, BEPOSITHO, ABJAAIOTCA 3JMeMeHTaMu peabeda Mapca.
BosHa u3MeHeHMH HIET OT MOJNSAPHHIX IIANOK: TEMHbIE 06-
JIaCTH Ha HH3KHX UIHPOTAX CTAHOBATCS elle TeMHee TOJIbKO
K KOHIY BeCHH, MOCJE TOr0 KakK 3TO siBJEHHe HayHHaeT OcC-
naGeBaTh Ha BRICOKHX LIMPOTax. 3HMON <«TeMHble» MNATHA
CTaHOBATCA OueHb GJeAHBIMH, OCOGEHHO nepexn TeM, Kak Hajx
HMMM OpOMJET BOJHA NOTEeMHEeHHs, HAYIlas OT nojioca K
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3KBaTOpy. B03MOXHO, NpHYHHON STHX M3MeHeHHH UBeTa fB-
JIAIOTCS BapHaUMM BJIaXHOCTH, BbI3BaHHbHIE MEPHAHOHAJb-
Holt nupkyasuuelt. Ho caemyer oTMeTHTh, uTO yXe B
1930 r. AHToHHaau HabJ0fa/M TeMHble NATHA, OKPAcka Ko-
TOpHIX M3MeHsJach OT KODHYHeBOM K KpacHO# BO BpeMs
MapCHaHCKOl OCEeHH, YNAHBHTENBHO NOXOXeA Ha 3eMHYI0
OCeHb.

OTH ce30HHbIe H3MEHEeHHs TPYAHO Ha6/0aTh; OHH OUeHb
C/IOXKHHB N0 XapaKTepy M YacTHYHO MACKMPYIOTCS LPYTHMH
nepeMeHHBIMH gBJeHHsMH. Kak MBI 3HaeM, B MapCHaHCKOH
aTMoc¢epe uacTo nosiBiasioTcA Oesnle obsaaka (mblab, TY-
MaH, COCTOSIIIHH, BO3MOXKHO, M3 KDHCTA/VIOB JbAA); OHA
NpPOHH32aHa CUJbHBIMH NMOTOKAMM NBLIH (BeTPHl C «MapcHaH-
CKMX MYCTHIHBb», XeJTO-OpaHKeBas OKPacKa KOTOpLIX, BO3-
MOXHO, Bbi3BaHa Ha/lHyHeM OKHCJIOB XeJse3a), a HHOrAa
MOKPHITA CHHel «IbIMKOA» (YTpPeHHHe TyMaHHI, COCTOSILIHE
H3 Kaneab BOAbI, BO3MOXHO, aHaJOTHYHblE HOYHLIM CBeTH-
muMcst o61akaM Ha 3emae). Kpome Ttoro, Ha moBepXHOCTH
Mapca npoHCXOHAT HeperyJsipHble sIBJACHHsi, H3MEHSAIOIIHe
OT roa K roly BHI HEKOTOpBHIX paitoHoB Mapca. Huoraa
TaKue H3MEHEHUsI MPOMOJIKAIOTCH HECKOJBKO JET,

[Monsipusanuonsble H3MepeHHs JaJH HaM JOMONHHTENb-
Hyl0 HH(OPMALMIO O NPHPOAE STHX H3MEHEeHHH MapCHaHCKOH
MIOBEPXHOCTH.

OJIApH3allusi 3aBHCHT OT ()a30BOro yraa H OYeHb CHJb-
HO — OT DPAacCeuBAIOLIHX CBOACTB Cpexl, B JAHHOM CJy-
yae — nosepxHoctH Mapca. [Ipu HabmofeHusx u3Mepsercs
CTeneHb MOJISIpU3ALUH

I, —1

rae Iy u I — aMnIUTYABl MHTEHCHBHOCTH (/JEKTPHYECKOro
BEKTOpPa) B «KAPTHHHO» NAOCKOCTH (pHC. 34) M BAOJL OCH,
nepneHANKYISPHOMA 3TOH IIOCKOCTH. 3aMeTHM, YTO CBf3b P
¥ V. MaJo 3aBHCHT OT APYrHX mapaMeTpoB (XOT#, BooGlle
roBoOps, cAeAyeT TaKXKe YYMTHIBaTh IOJOXKEeHHe HOPMaJH K
paccenBaiollleli NOBEPXHOCTH OTHOCHTENBHO  KaPTHHHOM
IJIOCKOCTH) .

IOns Mapca snayenue yrna V 3akmiouseHo B npeaenax
or 0 no 45°% mua puc. 35 nosmsapu3sauus npeAcTaB/leHa B BH-
ne ¢ynruun ot V. DTH H3MepeHHd, BNePBbie NPeIOKEHHEIE
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JIno B 1922 r.,, 6uin mpoBemens onbdiocom B 1948—
1956 rr. Crenys Hoabdiocy, Mbl mpeAcTaBuAN rpaduKH pe-
SyJBTAaTOB H3MepeHHil NOJSIPH3AIMH OpaHXKeBHIX obiacTeil
(MapcHaHCKHe MyCTHIHM BGJH3M LEHTPA AMCKa), TeMHBIX 06-
JacTefi M NONAPHBIX Wanok oraeabHo. st Toro 4robHl
MOXHO OBbLJIO OLEHHTb CTeNeHb «HHAMBHAYAaJbHOCTH» KaX-
Jlof KPHBOJi, HA 3TOM Xe DHCYHKe NPHBeJEHBl aHaJIOTHYHBIE

Habodamens

Puc. 34. TMonspu3auns COJHEUHHX Jaydefi BCJACICTBHE HX pacCesHHS
B atMochepe MIaHeTHL.

KpuBhie Aas JIyno u Benepsl, a Ha puc. 36 u 37 nasm rpa-
¢&uKH pe3yabTaTOB H3MEPEHHH TeX XXe napaMeTPoB Ans pas-
JIMYHBIX 3€MHBIX MAaTepHaJIoB.

Cnenyer OTMeTHTh, YTO CEe30HHbIE HM3MeHeHHs Ha NJa-
HeTe CONMPOBOXKAAIOTCHA 3HAUMTEJAbHLIMH BapHaUMAMH IOJS-
PH3aIHuH,

Pasymeercst, mapcuaHckue o6Jaka CO3RaI0T IONOJHH-
TEeJbHYIO MONAPU3ALKIO, KOTOPYIO He BCErAa JIErKO HCKJIO-
uuth. OHaKoO, KOrla 3T0 yAaercs caesJaTh, KaK HaM MHTep-
NpeTHPOBATh NaHHBIE H3Mepenuii napaMeTPoOB MO/ PU3ALUU?

OTHOCHTENBIIO XKeJATBIX NMYCThIHb OTBeT siceH. CooTBeT-
CTBYIOLIME KPHBBIE OYEHb XOPOILIO COBMANAOT C KPUBBIMH
AJis IMMOHHTA; MapCHAHCKHE NYCTHIHH, BEPOATHO, COCTOAT
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M3 JHUMOHHMTa (WM M3 OYeHb II0XOXKEro MHHepajla) B pac-
TBJIEHHOM COCTOSIHHH. :

P, % =
- 80

70

50

30

0° 45° 90° 135° 180°
Puc. 35 [Ilonspusauus atMocdepofi MM NOBEPXHOCTHIO IMJIAHET RN
Jlyus, ITo ochH a6cuuce oOTcuHThIBaeTcs yroa V, onpefleleHHbA Ha
puc. 34. o ocH opAHHAT — OTHOCHTE/NbHASA BEJHUHHA NOJAPH30BAHHOW
YacTH CBeTa B THICAUHLIX HOJSAX.

B oTHOLIEHUH MOJNSPHLIX pafioHOB Ja6opaTopHble HccJe-
OBaHHs MOKA3BIBAIOT, YTO yAOBJNETBOPHTE/IbHOE OGbACHEHHE
COCTOHT B TOM, YTO MOKPOB 3THX o6JacTel, HalOMHHAIOWHA
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HHell, 06pa3oBaH MENKMMH KPHCTA/NaMH Jbja, DTOT HHeHR,
NO-BHAVMOMY, Henapsercs noj, AefiCTBHEM COMHEYHBIX JyHel,

P, %o
140§
Aabo
1201 Beaybun

100} Bymranuveckud
nenens,

N 1

0 45° 90° 135° 180°

Puc. 36. INoaapusauusa pasaHyHBIMA TBEPALIMH TesaMu (HCKYCCTBeH-
Hele TpyHTH). OG6o03layeHds Te XKe, uTo M Ha puc. 35

Onnako mpo6iiemMa TeMHHIX pafOHOB COBCeM He TakK
npoctal 3eMHble MHHEpaJB He JalOT HHYETO MNOXOXero.
Hi3yueHne MHOTHX UBETKOBHX pacTeHHH H TalHOGpayHBIX
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JHLIAaAHUKOB TaKXe NpPHBEAO K OTPHIATEJAbHBIM BHIBOAAM.
B03MOXHO, MUKPOKPUNTOraMbl HMEIOT CBOHCTBA, GH3KHE K
CBOACTBAM TeMHBIX MapcHaHcKuX ofaacrell. Hoabdioc yrt-
BepKAaeT, 4TO OKpacKka OTAEJbHEIX BHAOB 3THX MHKDOOpra-
HH3MOB NpeTeplneBaeT H3MeHEHHs, MOXOXHe Ha HU3MeHeHHs

P(=1000) p
Kpubere {A (=1000)
800 {B _ lb_owe Kﬂlgan

600 60

400 40

200 20

~10

-20

Puc. 37. lNonspusauyusa pasiHUHLIMH TyManaMH, uacTHLAMH BOJH pas-
JUYHEIX pa3MepoB, HHeeM. OGo3HayeHHs Te XKe, YTO M Ha PHC.

MapCHaHCKOH NOBEPXHOCTH: OfAHA W3 DPa3HOBHIHOCTEH Of-
HOKJeTouHbIX Bomopocaeii (Nivallis) npouspacraer B BH-
COKOrOPHHIX 06/1aCTAX H OKpaIlMBaeT CHEer B KPAaCHHIH IBeT.
Hexoroprie xpoMoreHHble 6akTepHH, HanmpuMmep cHHe-(HO-
JgeroBble Bacillus pyocyaneus, paioT oueHb 3aMeTHYIO
OKpacKy. OTu npejBapuTe/bHble CpaBHEHHS HABOAAT Ha.
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ray6GoKHe pa3MbllIJICHHA: B HACTOsIIEe BpeMs OHH ABJIAIOTCA
OCHOBHEIMM JOBOAAaMH (XOTSl, KAK MHl BHIHM, K HHM He cJe-
ZyeT OTHOCHTBCS CJHIIKOM YBEPEHHO) CYIIEeCTBOBAHMS XKH3-
HM BHe 3eMJIH.

Jpyroit ¥ ZOCTaTOYHO Cepbe3HBIfi APTYMEHT BHITEKaeT H3
CHeKTPaJbHbIX AaHHbIX.

Eme MHoro net Hasaj lllaunnep moxasas, uTO B CEKTpe
oTpaxKenus TeMHHIX obaacrefi Mapca HeT XapaKkTepHO# JH-
HuH xaopoduiia; sto 6uio moarsepxaeHo B, B. Illapono-
M u Koinepom. Opmnako I'. A. Tuxos nokasas, 4To B
YCJIOBHSX CYpPOBOTO M OYeHb CYXOro KAMMaTa CNEeKTp OTpa-
XKeHus XJ0podu/IIa MOXeT 3HauHuTesbHO ocaabersb. Henas-
Ho CuHTOHY yzanocb MNOMYYHTb HH(PaKpPacHbi CHEKTp
TeMHBIX o6Jacrefl maaHeTh. B cnekTpe MOr/onieHUss TeMHBIX
obGnacteit oGHapyKeHbl TPH MOJEKYJSPHbE TOJOCH Ha
nauHax soan 3,43, 3,56 m 3,67 mkm. IlepBnie xBe xapaxk-
TEPHBl O/ MHOT'MX CJOXHBIX MOJeKYJ, COAepXallHX paju-
kan CHj— Kak opraHuueckoro, Tak M HEOPraHHYeCKOro
npoucxoxjenusi. Ho TpeTbsi, mo-BHAHMOMY, COOTBETCTBYET
yrnesogoponaM. Ho cBfizaHo /iH ee BO3HHKHOBEHME C Ha-
JIHYHEM DACTHTEJNbHON XH3HH? *

B 3akaioueHue 3TOro pasfesa yMeCTHO IPOLHTHPOBATH
Taponsna KOpx:

«Hu oxpHoro npepnomoxeHus He ObIIO clellaHO O Ka-
Ko#-1u60 HeopraHmuyeckoit CyGCTaHIMH, BEPOSATHO CYIUECT-
Bylole#i Ha 6e3BOJHHX M Oe3XH3HEHHBHIX NJaHeTaX, KOTO-
poit ompenensiuch Gl HaGmomaeMble IBeTa [TO XKe camoe
MOXKHO CKa3aTb M O NMoJspusauun. — /lexep] u UX cCe30HHBIE
HM3MEeHeHHUs».

B npyrom mecte IOpu nokasniBaer, HackoabKo (yHzma-
MEHTaJbHbLIM ABJISAETCA 3TOT BONPOC, H XOTA Mbl HEe HMeeM
NIOKa OnpelesIeHHOTO OTBETa, BIOJHE BEPOSTHBIM KaXeTcs
orBer: «)Ku3ub!» ITonoxurenbHoe QOKasaTelbCTBO cylie-
CTBOBaHMA Ha Mapce XH3HM B Kako#-1u6o ¢dopme, 3aBu-
cslledl OT 3aMeyare/bHbIX XMMHUYCCKHX CBOMCTB COeLHHEHHH
yriepona, naao 6bl HaM OLHO M3 CaMbiX 3HAYHMTENbHHIX OT-
KPHITHH B HCTOPHH HAaYKH.

* Ckentuuusm [lekepa okasaics onpaBaanneiM, Bosee neranwvhoe
HCCAClOBaHHE TOKasano, 9ro obuapymeHnbie CHITONOM MOJOCH BHI3bI-
Balorci moraomtennem Moaekya HDO B semuoit armocdepe, — ITpun. ped.
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Kpome Mapca (#, KoHeuHo, 3eMJH), NO-BHIHMOMY,
IpexXJeBpeMEeHHO HCKaThb XKH3Hb Ife-A1H60 elle B COJHEY-
no#t cucreme, OnHako HaM xoTenoch OB COCIaThCS Ha
IOMCKYCCHIO, BbI3BAHHYIO NOAPOGHBIM (DH3UKO-XUMHUECKHM
Hcc/aenoBaHHeM O6GpasHoOB KPYNHbIX METEOPHTOB, B YacT-
HocTH Mereoputa Oprefl, ynasmero 14 mMas 1864 r., Koro-
pBlfi B HacToslLlee BpeMsl BHOBb H3y4aeTCsl HECKOJIbKMMH HC-
caefloBaTeJ]bCKUMH rpynnaMi. K coxanenuio, mnpecca
(onpeneneHHas ee yacTb!) cepbe3HO HCKaXKaeT 3HAYeHHe H
posib 3THX HcclenoBanuil. HekoToprle yueHble (B yacTHOCTH,
Knayc u Haru) yTBepXnalioT, 4TO B 3THX MeTEOpHTaX OHH
OOHapyXH/H OpPraHHYeCKHe BelllecTBa (KOTOpHle He $B-
JIAIOTCS NOCTaTOYHBIM NPH3HAKOM MKH3HH, HO, HECOMHEHHO,
IeNaloT NMpeanoJoXeHHe O Hel BecbMa MpPaBAONOROGHHIM).
Bwmecre ¢ Tem, Apyrue cnenua’auctel (Anpepc, Hedaaunnp)
CYHTAIOT, 4TO0 OOHApy}KeHHble B MeTEOPHTAX YACTHILI Op-
raHHYeCKOro cOCTaBa SBASAIOTCS CJEACTBHEM 3arpsi3HeHust
3THX OCKOJIKOB yXe Ha 3eMJle, 4TO HeJaeT HeBePHHMH MO- .
JydeHHBIe B pe3yJbTaTe dKCNepHMeHTa BHIBOAH. Bes HOBRIX
CHCTeMAaTHUECKHX HCC/IefOBaHMi, IMO-BUAUMOMY, Hesb3s
clenaTh onpejeseHHRIX 3aK/IIOYeHul *).

4. [Ipyrue nJaaHeTHbie CHCTEMbI BO BCeJNEHHOH

B HacTosimee BpeMsi MBI MOXeM NPOH3BECTH MPAMON XH-
MHYeCKHHl aHa/JH3 METEODHTOB M HCCJAeJOBAThb H3JydueHHE
[MaBHBIX [JIAHET COJIHEYHOM CHCTeMBbI, HO pacrnojsaraeM
JUIIb BecbMa HEe3HaYHTEJbHOH HHGoOpMalueli OTHOCHTENbHO
ApYrux miaaHeTHHIX cHcTeM. Iloka MbI He MOXeM naXe BH-
OeNHTh H3JyyeHHe MJAaHeTH, B IecATKH pa3 Goublued
Hawero IOnutepa, Ha ¢oHe H3AyYeHHS, HCIOYCKaeMoro

* Bostee mompoGbiibie HCCNENOBAHHA, MpPOBeleHHbIE, B YUACTHOCTH, B
Coserckom Coto3e, MOATBEPAHIN HaauuHe B MeTEOPHTAX ONpeNeseHHoro
THNAQ — TaK HA3bIBaeMbIX YIVIHCTLIX XOHIPHTaX (K KOTODLIM OTHOCHTCS
H meTeopHT Oprefi) — CNIOKHBIX OPraHHYECKHX COEMHHEHHH, B TOM yHC/Ie
YI'71€BOJIOPOAOB, aMHHOKHCIOT H JAaxie HEKOTOPOro aHaJjora 3HaMeHHTON
«ppofinofi cnupaau» JIHK. Onwako cBoficTBa BceX 3THX COEXHHEHHM
(B 92CTHOCTH, HX ONTHYeCKast HEaKTHBHOCTb) CBUAETENLCTBYIOT, UTO OIH
cKopee BCero HMeIOT Heopranuueckoe npoucxoxjeuue. [[Tompobuee cM.
c60pHHK «BO3HHKHOBeHHe OPranHYecKOro BellleCTBa B COJHEYHON CH-
creMe», «Mnp», 1969, a Takxke A. I1. Bunoepados, I'. Bopobses, Aunaaor
nonusykaeoTuaa B Mereopurax, doka. AH CCCP, 209 (1972), — Ped.]
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3BE3/I0f — 3TO OTHOCHTCA M K CaMbiM GJIM3KHM K HalueMmy
Connuy 3BeafiaM; ecad Obl paccTOsHHe 3TOH MJaHeThl GHLIO
B OecsAiTh pa3 Goabwe paccrosinua Onurepa or Coanna, To
H TOrJa Takue MJIaHETHbie CHCTeMbl GblI0 Gbl COBEpLIEHHO
HEeBO3MOXKHO Ha6J/0aTh HENOCPEACTBEHHO.

OzxHaKo MOXHO MONBITATbCS ONpPEAEJHTb Maccy MJaHeTsl,
NOCKOJIbKY H3-3a €e TATOTEHHS LEHTP Macc CHCTEMBI 3Be3-
Ja - IJ1aHeTa CMellaeTcss OTHOCHTENbHO ILeHTpa 3BE3Mbl.
CnenosatenbHO, MOXHO OOHapyXHTb JBHXEHHe 3Be3[Ibl
BOKpYr 3Toro 6apuieHTpa, a Onpeie/]HB NapaMeTpbl HaGio-
laeMoro JBHXKEHHs N0 OpOHTE OTHOCHTENbHO HENOABHIKHbIX
(manexux) 3Be3l, MOXKHO BBIYMCJAHTH CYMMapHyi0 Maccy
BO3MYILAIOIHX MJAHET.

Coenaem HecqoXHHH pacuer. Paccmorpum 3Bespy E
tana Coanua ¢ Maccoi M m paguycoM R, pacnosioXeHHYIO
Ha paccroauun D == | napcek or CouHua, BOKpYr KoTopoil
Ha paccrosguuu 10 a. e, nBHKeTCH maaHeTa ¢ Maccolt m =
= M/50 u paguycom r = R/10 (1. e. 3HauuteabHo GoJee
IJIOTHadA, YeM cpefHaa 3Be3fga). Uto Mul Morau Gul HaGuo-
JAaTh?

II1 3akon Kemsepa mo3BsossieT ompegenutbh nepuop 06-
palleHHst B CHCTEMe H3 paBeHCTBa

a® G(M 4 m)
T = 42 ’ (l)
OTKyZa ’

T 2a's 2na’s

TVeMxm Vom® @

[Toacrasnsis BMECTO BXOASIIMX B 3TO PABEHCTBO BEJNHUYMH
HX yuc/AeHHble 3HayeHnus, Hafiiem T = 3,8-108¢ &~ 10 jer.

Ilpn a =1 a. e. nepuoa 6bla1 Gul paBeH 5 Mecanam. dtu
Nerko HabmojaeMble NEPHONB! CPAaBHHMBI MO BeJHYHHE He
TOJMILKO C NIepHOJaMHU IVIaHeT Haulefl COMHEYHON CHCTEMBEI, HO
H C MepUOAaMH OGLIYHBIX BH3yaJbHO-IABOHHLIX 3Be3f.

HeTpyaHo BBIUMCJAHTD paccTOsSHHEe MeXJAY 3Be3fol H
6apunenrpoM. Mmeem

Md = m(a— d), 3)
OTKyJa .
nt .
d=a m = -5—0— a, (4)
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CooTBeTCTBYIOIee PACCTOSTHHE PABHO
1 a a .
=Dp=% D %" )
Tne a Bupax{ae'rcn B aCTPOHOMH'{eCKHX eANHHUIaX, a ﬁ—'
B yrIoBHX ceKyHzax. CleqoBaTesbHO,

8~0,200" mpu a=10a. e.,
6~ 0,020 npu a=1 a.e.

YrJ0BOe paccTOsiHHe TAaKoro MOpAjfKa BIOJHEe MOXKHO H3Me-
pPHUTb Ha XOpOWIHX acTpoMeTpHueckux dororpadusx. OcHos-
Hble TPYAHOCTH CBSI3aHBl C TeM, 4TO paccesiHHe Jyye#l cBe-
Ta OT.3Be3Abl NPHBOAUT K NOSBJIEHHIO Ha (hOTOMIACTHHKE
n3o0pakeHHs pa3MepoM B HECKOJBKO MHKDOH B JHaMeTpe,
KOTOpOe B JyylieM caydae coorBerctByer 17, a ue 0,017,
CaenoBartenbHO, HEOGXOQMMO OUEHb TIATEJbHO ONpelreNHThb
NoJOXeHHe <«IeHTPa Macc» TEMHOro NfATHa Ha IJIAcTHHKe,
ABasonlerocs H3o6pakeHHeM 3Be3fbl. ra mpolleaypa
HMeeT CMBICJ TONBKO TOrAa, KorAa natHo no ¢opme GaH3KO
K kpyry. OnHaxo ato GelBaeT He Bcerjfia (M JaXke He 4acTo).
Jlast paspaGoTKH METOAMKH NPOBeJIeHHs TAKHX H3MePeHHH ¢
BbICOKOfi TOYHOCThiO BaH ne Kamny norpe6oBaiuCbh rojbl
HanpsixkeHHoro Tpyaa. HauGonee noaxolsiiue HHCTpPyMeH-
Thl IS TAKHX H3MepeHHH — 3TO acTpoMeTpHuecKHe ped-
JIeKTOpLI; OAHH M3 HHX OB HeaaBHO ycTaHoBJAeH Bo Pjar-
cradpgpe (CLUIA).

MOKHO npOBEepHTDb, YTO Jaxe TaKHe OTPOMHbLIe IVIaHeThi
Hes1b3si OOHApYXHTb HENOCPeACTBEHHO; NPeANOJOXKHM, YTO
anp0eq0 Takod MlaHeTH paBHO eQHHHUE (T. e. ee NoOBepx-
HOCTb AIBIAETCS HIeaNbHBIM OTpaxaTeneM — HauGouaee
NpeAnoYTHTENbHENA A1 ee o6HapyxeHus cayuyait). M3 sce-
ro noroka F u3jqyueHHs 3Be3[bl Ha MJIaHeTy nonajxaer JHIlb
cro acThb, paBHas '/4 (r/a)? (puc. 38), KoTopass H3nmydaeTcs
B Hally CTOPOHY MOJIOBHHOM BHAMMOIO HMCKAa MUIAHETHI.
Jlo Hac NOXOAHT ONpele/]eHHAas 4acTh 3TOrO OTPAXKEHHOTO
cBeTa, M TOUHO TaKas e uacTb H3JyueHHS NPHXOAHT K
HaM HenocpeACTBEHHO OT caMofi 3Be3an. CieloBaTesbHO,
pasHude MeXJy 3Be3/lHbIMH BeJMYHHAMH ITaHETHl U 3Be3-
bl 6yneT nopsiaka

Am=25lg (% ;—:) = 23 3B. Bell., (6)

ecay a =10 a, e, u 18 3B. Besl,, ecit a =1 a. e,
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3ro cauuwkoM Gosblioe pasjuyue (B paccMaTpuBaeMoM
HaMH cjyyae 3Be3[la MMeeT 7-10 3Be3IHYI0 BeJUYHHY) He
N0o3BOJAeT O6HAPYXKHUTh IMIaHeTy. B HawmMx AByX npHMepax
yIJIOBOE PacCTOSIHHE MeXAY IU1aHeToi M 3Besfoii paBHa 10”
(a=10 a. ¢) uan 1” (a=1 a. e.). Takum o6pasom,
nepeHaJOXKeHHsT H300paKeHuH 3Be3/H H IIAHETH MOXHO He

Bcr ocbewenron
nobepxrocms =

Habnwdamens

Puc. 38. BuaumocTs nmnaseTs, ofpainaionieiics BOKPYr 3Be3abl.

omacaTbCfl; HO IJaHeTa cauliKoM caa6Ga! HerpyamHo yGe-
IOHUTbCA, YTO 3Ta Npo6sieMa 3HAYHTEJbHO TPyILHee, 4eM INpo-
6iaema oOHapyXeHHA CaMbiX CJAa6bIX CNYTHHKOB MJIAHET
COJIHEYHOH CHCTeMHI.

TeMm He meHee Ban ae Kamn B 1948 r. o6bsiBua, uTO €My,
Nno-BHAMMOMY, YAQJ0Ch OOHAPYMHTb HECKOJbKO MJIaHETHHIX
cucreM; B Ta6n. 4 (crTp. 169) npuBeseHH OCHOBHBlE Xapak-
TEPUCTHKH STHX CHCTEM, a TaK¥ke HECKOJbKHX 3Be3fl, KOTO-
pbie HayaJu H3yyaTb C TOTO BPEMEHH.

ITocne 1948 r. stoMy Bompocy GELIO NMOCBSILIEHO JIHMIb
HeGoJbllloe YHCJI0 onyG6AHKOBaHHLIX paGoT. B peficTBuTens-
HOCTH 3TO — HOPMaJIbHOE fiBJIeHHe, NOCKOJBbKY XOX pPaGoThl
onpeje/seTcs nepruogamy obpallleHus MJIaHeT BOKPYT 3BE3N:
YTO6bI 3aMETHTb Kakoe-iu60 BO3MyllleHHe, Haxe OJH3KHE
3Be3/ibl HeoO6XoxuMo Habaiogath rofgamu. M1 ata TpymHocTb
YCUTIHBAETCA C POCTOM pacCTosHuA A0 3Be3fn. Ecam npu-
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HATb npefea 0OHApYKHMOCTH OpOHTANBHOIO ABHXXEHHS paB-
neiM npuMepuo 0,002”, nonyunm

1 a -8
é =5 D= 0,002” =~ 10~ pan, 7
yTO Ha mpefiesle OGHAPYXKHMOCTH JaeT COOTHOLUEHHE MeXAy
auD:

a=5-10""D. (8)

DTO OueHb GJH3KO K COOTHOLIEHHIO MEXAYy ulicaaMu B 3-M
n 5-m croabuax taba. 4. PacxoxjeHne BO3HUKaeT BCJeACT-
BHe HeonpeaesNIeHHOCTH Macc maaHer!

OcraeTcs eme oxHa npo6aeMa. $fIcHO, 4TO He MOXeT
6biTb H peun 06 H3MEepeHHH SIPKOCTH MJIAaHEeThl OTAEJbHO OT
3pe3fbl. ONHAKO MacChl TaKHX IVIAHET OueHb BEJMKH: OIH
upuMepuo B 10 pas mpeBocxoasT Maccy [Omurepa. Boas-
MOXHO JIM CyIleCTBOBaHHE IVIAHET B TAKUX YC/IOBHAX?

M3BecTHO, uTO MHOrMe ABOHHBIE CHCTEMbI, COCTaBJSIO-
L[Me KOTOPHIX HaxoAdTcs Ha OosblioM YAaJeHWH ApPYr oT
Ipyra, coctosiT U3 «OoOLIuHOH» 3Be3Abl U 6esoro Kapiuka.
Benble kapaukn 006JapaloT 0OCOGBIMH CBOHCTBAMH: eCJH
MJIOTHOCTb fApa OOLIYHBIX 3BE3J 3aBHCHT OT TeMNepaTyphl,
TO IJIOTHOCTb siipa GesbiX KapJHKOB (M, HeCOMHEHHO, naa-
HeT) 3aBHCHT OT JaBJIeHHs, NMOCKOJBKY HX BeIeCTBO Ha-
XOZUTCA B 0COGOM «BBIPOXKAEHHOM» COCTOSIHMH. DTOT (akT
cran u3BecTeH eme 30 ner Hazax Oaaropaps paborav Pec-
cena u Korapu.

Ecau MB noneiTaeMcs mPOABHHYTHCS OT OCKOJKa KaMHS
K GeloMy KapJIMKy, YBeJlHuHBas Maccy, TO yBHAMM, 4TO CHa-
yaja IVIOTHOCTb OCTaeTcsl MOCTOSIHHOM, a pajuyc BO3pa-
CTaeT NMPONOPLHOHANbHO KYOHYECKOMY KOPHIO H3 Macchl.
B takux GosbLIMX TesNaX, KAKHMH SIBIAIOTCS NJIAHETH, MOJ
neficTBMEM MaBJIEHHS NPOHCXOASAT H3MEHEHHS KpHCTaJlInye-
CKOH CTPYKTYpH BelllectBa. BospacTanne macchl 10 BeJH-
yuibl TOrO XKe MOpsifika, 4yto W Macca IOnurepa, mpuseper
BC/IGACTBUE TJAYOOKMX H3MeHeHHH (H3HUeCKHX CBOMHCTB K
yMeHblIeHHI0 paauyca. CoBnajaer JiH KpuBas 3aBHCHMOCTH
Macca — paguyc (puc. 39) c aHa/JorHuHO¥ KpHBoii Ans
Geanlx kapaukoB? Buiuucnenusi e Mapkyca Ans uucTO
BOJOPOAHLIX Macc, NpeacTaBjeHHble Ha puc. 39, yKasbl-
BAIOT, YTO 3TO AeHCTBHUTENbHO TaK.

1/,6 3axk. 618
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CnenoBaTteabHO, HeOGXOMHMO OmpeAe/feHHe MAacchl, eCaH
MBl XOTHM YCTaHOBHTb pa3jiHyhe MeXIy 3Be3Zof u MjiaHe-
T0fi. B HacTosulee BpeMs CuUHTaeTcsl, 4TO CBETHMOCTb 3BE3-

'q %’ 4/3 4
° Yucmoii Bodopod MR
1 (no Maprycy)
b
e/’é/e 5
o (Yarndpacerxap) N2 Commue
-1k WM Rz)
[
-2 [~
-.3 |-
u4 -
Ypau
-s|-
llnymon Semnn
-8k ymon ¢ Berepa
M Manl
leprypud
7 Ayra
-8 MR [ Cnymuunu
I ! Toumon | L

!
. 5 r4 -3 -2 -1 0 1igg

Pnc. 39. Cpasp Mexay wMaccofi njaHetr n ux paauycom. CluomHble
JIMHHH COOTBETCTBYIOT NpeiACKasaHHM TEODHH CTPOEHHA SBe3X H IJaHET;
IITPHXOBble — HAGMIONEHHAM NNaHET H CIYTHHKOB

A siBAfeTcd (PyHKUHeR ee Macchl corsacho BecbMa o6LieMy
COOTHOLIEHHIO :

IgL=3,5IgM. 9)
MoXHO /IH NPHMEHHTb 3TO COOTHOWEHHe K TaHeTaMm? Ilais
o6pekTa ¢ maccoit 0,05 Mg Mbl Gbl HMesH

L=25-10""Lo (10)
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H, CJIeJOBaTeJbHO,
Am=—251g(2,5 - 10™°) = 411,5 3sB. Ben., (11)

4TO COOTBETCTBYET 3aMeTHO O6oJiee BLICOKOA CBETHMOCTH,
yeM BBIYHCJIEHHAs B NMPEANOJQXKeHHH 06 HieasbHBIX pacceH-
BaIOLUX CBOACTBAX MaHeThl. Jl/isi BHIYHC/EHHS CBETHMOCTH,
COOTBETCTBYIOIIeH pa3HocTH OJecka, paeHOfi 23 3B. Bed.
(cM. Boime c1p. 131), HaMm caemoBanio Gbl OMEpPHPOBATHL €
maccamu, MeHbAMH 0,002 M. 3To 3HaueHHe He OYeHb ja-
aeko or Maccel IOnutepal O6cyxnenne 3Toro Bomnpoca co-
NPAXKEHO C Cepbe3HBIMH TPYAHOCTAMH: BeCbMa COMHHTe/Nb-
HO, YTO COOTHOIIEHHe MeXAy Maccoii H CBEeTHMOCTbIO chpa-
Be[JIMBO; CBETHMOCTb HOJIXKHA ObITb HHXKE, YeM ClelyeT H3
3TOr0 COOTHOLIEHHS; B YACTHOCTH, 3TO OTHOCHTCH K CJYy4aio
6enbix KapankoB. COMHHTENTBHO TaKXKe, YTO TeMOepaTypa
B LIEHTPe TeJa C TaKod MaJofi Maccoil MoxKeT OHITb Ha-
CTO/IbKO BbICOKA, 4TOObl MOIH NpoTeKaTb SIAEPHble peak-
uua ¢ BeiienieHHeM tenua. [lostoMy HauGoslee BepoOSiTHO,
uto O06BEKTH, OOHapyxeHHhe BaH e Kammowm, sBastoTcs
NJIaHeTaMH; pacueThl, NpPOBefeHHHe BhIlle, CKOpee BCEro
HeclpaBeJIuBHI.

B nonb3y sMNHpPHYECKOr0 CBUAETENbCTBA CYlIECTBOBA-
HHSl NMJAHEeTHBIX CHCTEM 4YaCTO NPHBOAMTCA JApYyro# apry-
MeHT. Mul 3HaeM, 4TO CHCTEMa 3Be3fa IVIIOC MIaHeTa HMEeT
onpeneseHHbBII MOMEHT KOJHYeCTBA ABHXKeHHA. B coaHey-
HOH cHCTeMe BCJAEACTBHE yHaJeHHOCTH NJAHET H MelJeHHO-
ro Bpaumenuss CoaHua mnpakThyeckn Becb (98%) MomeHT
KOJMUYeCTBA ABHKEHHSI NMPHUXOAWTCH Ha JOJIO IVIaHeT.

N3 naGmonennfi u3BecTHO, 4To ropsiuMe 3pe3anl (Goaee
ropsiuxe, yeM 3Be3jnl crnekTpaJjbHoro Tuna F5) Bpamatorcs
ropasfo Gnictpee. CKOpPOCTb BpallieHHsl Pe3KO YMEHbILAEeTCA
IpH Mepexojie OT ropsiyux 3Be3f K 6ojiee XONOZHBIM; OHa
NPaKTHYECKH DaBHa HYJIO Yy 3Be3l Golee XOJNOMHLIX, 4eM
3pe3lnl kaacca F5, u, B yactHocty, y Coanna *. M3 3ako-
HOB COXpPaHeHHsi MOXHO CAesaThb BHIBOA, YTO MOMEHT KOJIH-
yecTBa ABHXKeHHSI CHCTEMBbl 3Be3/la IJIIOC MJaHeTa ocTaercs
NOCTOSTHHBIM B MPOLeCCe 3BOJIONHH CHCTEMH. DTO NpHBO-
AMT HaC K MBICJIH, YyTO NIpH OGpa3oBaHMH MJIAHET K HHUM

* Jlunefinas ckopocts Bpawmenns CosHia Ha 3KBaTOpe cocTapiaser
BCero 2 KM/c; HanpoTHB, y TOPAuHX 3Be3A He PERKOCTb CKOPOCTH, AO-
ctaraowme 100—200 km/c. — ITpun. ped.

Il25‘
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MEePEeXOAUT YaCTh MOMEHTA KOJIHYECTBA [BUM(EHHS CHCTEMBbI,
YTO W NPHBOJAHT K 3aMe[JIeHHIO BpalleHus 3Be3fnl. [Ipasaa,
3TOT apryMeHT HOCHT NOBOJbHO KOCBEHHBIl XapakTep; cy-

_IECTBYIOT APYTHE TEOPHH 3Be3[IHOro BPaILEHHs, B KOTODHIX,
B YaCTHOCTH, pacCMaTpuBaeTcs B3aHMOJEHCTBHe Bpalle-
HHfl, MEPHUAMOHANBHON NHUPKYJALHNH M KOHBEKIMH B 3Be3-
nax — BCEX SIBJIEHWH, KOTOpbie He XapaKTepHW AJAs 38e31,
6onee XOJOAHHIX, YeM 3Be3xn tiHna FS, Ho mpoucxomst B
3Be3fnax GoJsiee ropsuux. CoriacHo 3TUM TEOpPHAM, MOMEHT
KOJIMUECTBa ABHKEHHA He Nepefaercs MJaHeTaM, a yMeHb-
waeTrcs mpH BeIGpocax 3Be3JaMH BelleCcTBa, CONPOBOXK-
AAOLUUX MOLIHYI0 AaKTHBHOCTb, AaHAJOTHYHYIO COJHEYHOM.

Ho mbl cornacumcs ¢ moBomamu BaH ge Kamna B ka-
yecTBe JOCTAaTOYHO BeCKOro apryMeHTa B MOJb3Y CYLLECTBO-
BaHUA NJaHeT, obpallaoIuXcs BOKPYr 3Be3f Haiefi Ia-
JIAKTHKH,

Ecau neno o6cTouT UMEHHO TakK, TO Hac He MOXET He IO-
pasuTh OoA¥H (paKT: B Hamell ['anakThKe oAHa 3Be3ga HU3
Tpex — ABOMHA®, a OAHA M3 rIpHAUATH — OeJblil KapJHK.
N3 39 6aunxkaimux 3se3n 15 o6pasyioT ABOHHBIE CHCTEMBI,
H o KpafHelt Mepe 4 u3 Hux (a BO3MOXKHO, M GoJabiue)
HMeloT miaHeThl. Takoe 60Jbluoe KOMMYECTBO MJAHET CJe-
IyeT OXHAAaTb H 1O COBPEMEHHBIM KOCMOrOHHWYECKHM T€O-
pHAM: COIVIaCHO UM NPOHMCXOXKIeHHe MJIaHET CBA3aHo ¢ 06-
pa3oBaHHeM KPYNHBIX TeJd W3 ra3a H TNBUIH, OKPYXKalOWHX
3Be3[Bl; 3TO, pa3yMeeTcs, BecbMa ofllee sBJAEHHE... *.

Hrak, Hawa co/lHeyHas CHCTeMa He SBAAETCH EAMHCT-
BEHHOMN, a CKOopee CYyLIeCTByeT B MU/JIHOHAX KOMu#i BO BCe-
JenHo#l. YcJoBHs, HeoOxonuMble AJA XKHU3NM (Ha OBYX H3
JAeBATH IVIaBHLIX MVIAHET Hallel COJTHeYHOH CHCTEeMEl — 3eM-
Je u Mapce — 3TH yCJ0BHf, pasyMeeTcsi, HMEIOT MeCTo),
JHOJXKHBI, HECOMHEHHO, CYUIeCTBOBAaTb Ha MUJJIMOHAX MJa-
HeT — tuna 3emaum no Kpaiinei wmepe! CiemoBaresbHO,
MHOXECTBEHHOCTh OOHTaeMbiX MHD®B CTAaHOBHTCH YKe He
6eaymHo#t npeeit... OTciofa ciefyeT, 4TO MBI CONIACHH C
®donrenenem!

Hrak, cymecrsoBaHHe NJaHETHBIX CHCTEM BechbMa Be-
posatHo. OIHAKO BepOsATHA JIM XKHU3Hp HA ITHX IVIaHeTax?

* Bosee noapoGine naunsie 0 CosHIe ¥ COHEUHON CHCTEMe MpH-
Be/ilen B Ta6a. 5 u 6 B kouue kuuru. — ITpum. peo.
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Uto MOXHO CKa3aTh O pa3yMHOH, BLICOKOPa3BHTOH MKH3HH,
nonpoGroit semuoli? Tlpu rtakofi nocraHoBke Bompoca (A K
HeMy BepHYCb MO3IHee) HCKOMYIO BEpPOSITHOCTb OIpelelIHTh
oueHb TpyaHo. HanpuMep, cpaBHeHHe BpeMelu CYLIECTBOBa-
HHSl XH3HM Ha 3eMJe ¢ BO3pacToM caMoii 3eMJH elBa Ju
MOXKHO CYHTaTb MEPOH BEPOSITHOCTH CYLECTBOBAHUSA MHIHH
Ha mnaHerax. lng Havana 3afafMMcsi BONPOCOM, KaK IOJITO
6yner npoao/xatbhcs Ha 3emae xusub? Kro snaerl.. Boaee
TOro, Aaxe ecny Obl MBI 3HAJH, KaK OIEHHTL 3TO BpeMs CY-
IIeCTBOBAHUS KH3HH, HaM BPSJ JH YAAN0Ch Obi ONpPEeNeTHTh
OCHOBHBIE ()aKTOpHI, TaK YTO Mbl eABa JH cMOrau 6ul 0600-
WHTh NOJydYeHHHe NaHHbIe HA Apyrue MHPHI!

OnHako 3TOT BOMNPOC CTOHT pPaccMOTPeTh MOAPOGHee.
Actponom Cy-llly XyaH cuutaet, 4yTo BaXKHBIM IapaMeTpoM,
onpefesOMHUM NOSBIECHHE U NPOAOJNKHTENBHOCTh XKH3HH,
ABJASAETC KOJHYeCTBO SHepruu E, noayyaemoit niameroit
(Ha eauBMUy nUollafH M B eJHHHLY BpeMelld) OT cBoelt
3Be3/bl.

TpuHAB 32 eNMHHIY KOJHYECTBO 3HEPrHH, NMOJydyaeMoe
3emnell, MHl HafineM 3HayeHHs s CJAELYIOLIMX M3 MJIAHET
COJHEYHOH CHCTEMHI:

Mepkypust 6,68 Mapc 0,43
Benepa 1,91 Onurep 0,04
3eMas 1,00 Carypr 0,01

Msl MOXEM NpPHHATb, YTO XH3Hb MOXET NOSBHTbCS U pas-
BMBaTbCAA NpH ycaoBuH, uro E Goabwe 0,1 u MeHbwe 5.
MoxHo paccuHTaTh, B KaKofi 061aCTH OKOJIO 3Be3[bl BeJH-
YHHa MOJy4aeMOA 3HEPruM 3aK/JoueHa B 3STHX nNpefenax.
OueBunHo, ueM caabee 3Be3fa, TeM MeHblle OyHeT 3Ta
30Ha. HeTpynHo onpefenuTh €e NMPOTSAKEHHOCTb B OTHOCH-
TeJbHbIX efuHutax. Ecnu Dy u D, — BHYTpeHHMA U BHemi-
HUBt JHAMeTpBl 30HHI, TO

D _ /B
D2 El
§IcHO, YTO reoMeTpHYeCKas MPOTAXKEHHOCTb 3TOH «obJjacTH
MU3HM» JNS XOJOAHLIX 3Be3[ HeBeJHKa, TaK YTO BeposT-

HOCTb TOro, YTO 3TH 3B€3Abl UMEIOT MJIAHETHI, Ha KOTOPBIX
MoOXKeT pa3BHBATbCs KH3Hb, HECOMHEHHO, OYeHb MaJia.

0,1
= —5—— ~ 0,14. (12)
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Onnako HeOOXOAHMO YUecTb ellle OJHWH MOMEHT — BpeMs
JKHM3HM 3Be3Abl. [l 3BOJIOLMM XU3HH 31eCb, Ha 3emJe, OT
ee 3apOXK[eHHs N0 COBPEMEHHOID YPOBHS MOTPeGOBAIMChH
COTHH MuAMHOHOB JeT. C npyrofi CTOPOHBI, 3BOJMIOLHS He-
KOTOpPbIX.3Be3/l MOMPOCTY He AaeT BPeMeHH AJSl Pa3BHTHA
XKH3HH [0 AOCTAaTOYHO BHICOKHX ¢opM. HcropHio Ku3iu
3Be3]l MOXHO KpaTKO OMHCaTh TaK: CHayala MAET KOHAEeH-
CalMa M YIVIOTHEHHE XOMOANBIX O6/NaKOB NbIM U rasa. 3a-
TeM, C POCTOM [aBJIeHHsi ¥ TeMIepaTypnl B Hellpax rasoBofi
Macchl HaYMHAIOTCA TepMoOsAAepHble peakluH, OCHOBHHIE H3
KOTOpHIX — MpeBpalleHre BogopoAa B reaudt. [To3xe, korma
3anachl BOJOpORa NpaKTHYecKH GYAYT HcuepnaHbl, 3Be3fa
Pe3Ko yBeJIHUMBAeTCH B pa3Mepax, NpeBpallaeTcsl B THraH-
Ta ¥ HAuyMHaeT H3/Jyd4aTh ropasfio GoJiblle SHEPrHH, YeM
paHbllle; XKH3Hb H, BO3MOXHO, a)xe MIaHeTbl, HA KOTOPHIX
OHa CYMEeCTBYET, BEpOATHO, MOrMGHYT. DBOJIOLHA 3Be3[bl
NPONOJIIKAETCH, HO H3NyueHHe 3Be3Ibl YXKe He MOXKeT Mon-
AepXKuBaTh KU3Hb. [Ipn 3TOM 3BOMIOUMS 3Be3 MPOTEKaeT C
pa3Hofi ckopocTblo. ['opsiuke Ham ¢ Goabiwofi Maccolt 3Bes-
Abl NPOXOHAT CBOeH KHM3HEHHLIA NyTb ropasmo OnicTpee:
3Be3ibl ¢ HauGoablueli Maccoft 3aBepuwaloT ero 3a OAHH —
KecATb MWIJHOHOB JIeT, a CaMble XOJIOAHhle 3Be3ln — 3a
JecsaTh — CTO MHIHapaoB JeT. Co/Hlle 3aHMMaeT MpuMep-
HO cpefiHee MOJIOKEHHe.

CornacHo Cy-llly Xyany, cyimectsyer u TpeThii dakTop,
KOTOpbIfi HEOGXOAMMO NPHHUMATh BO BHUMaHue. DTO npo6-
JeMa YCTOMYHBOCTH OpOMT MJaHeT, HHbIMH CJ0BaMu, GYAyT
JH NUIaHeTHl TNOCTOSHHO (peGhiBATb B «30HE BO3MOMXHOCTH
JKH3HM» I 3THX «u36paHHBIX» maaHer? Cuutaercs, 4TO
OKOJIO MOJIOBMHBI (@ BO3MOXHO, 3HAYHTEJNbHO GoMblie)
BCeX 3Be3] MPHHAAJNEXKHUT K JBONHBIM CHCTEMaM HJH K CH-
creMaM OGosbluero mnopsiika. Cpeaum 3THX 3Be3l TOJBKO
y 1—29% wmoryT O6biTb mIaHeTH, Ha KOTOPHX BO3MOXHA
XKH3Hb, TaK KaK B IUVIAHETHBIX CHCTeMaxX NBOHHBIX, TPOAHBIX
H T. I. 3B€3JA OpOHTHI MJIaHEeT JIerKo MOTYT NOTepsiTb ycTOH-
YHBOCTb. B 11eJI0M, BO3MOMKHO, «TONbKO» 3-—5% Bcex 3Besf
MOTYT MMEeTb IJAaHeTHl, Ha KOTOPHIX Moria Gbl moazep-
JKHUBATbCH JKH3Hb, ec/qH Nojab3oBaTbcd KpHTepuem Cy-llly
Xyana. OpHako pas oOAHoft Toabko Hauwleit [anakThHku
3TO COCTaBJf€T OrPOMHOE YHCJO — HECKOJbKO MUJIHap-
ROB...
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Mbl BHAHM, Y4TO OUEHKA -BePOATHOCTH TOrO, 4TO Ha IuIa-
HeTe — B MpEANOJOXKEHHH, YTO aCTPOHOMHYECKHe U acTpo-
¢dusnUeCKHe YCAOBHS AOCTATOYHO G/1aronpusiTHH — HMeeTcs
XH3Hb, 32 TeM 6osiee pas3BuTas pasyMnas XXH3Hb, — BecbMa
pUCKOBaHHOe mpeanpusaTtHe!

JiBe TeopeTHueCKHe UWIKOJbI NPOTUBOCTOAT APYT APYry
B stoM Bonpoce. CTOPOHHMKH OIHOH CUHTAIOT, YTO 3eMJd,
cKopee, MpeACTaB/afeT pefkoe uckJioueHue. [lpyrue, Hanpo-
THB, CYHTAIOT, 4YTO 3eMJIf —— caMad CpelHss NJaHeTa B 3TOM
BooGpaxaemom ofcaenoBaHud. Pa3symeercs, OKOHUaTelb-
Hble BBIBOAbI CAeJaThb BecbMa HeJerko. MOXHO Juilib cKa-
3aTh, 4TO Ha 3eMJe BO3HUKHOBEHHE XH3HH B pe3yJsbTaTe
(HU3HKO-XMMHUYECKHX NPOIECCOB He MOrIO OLITb 4acTo mo-
BTOPSIOIIHMCS COOLITHEM: 3eMHasi XH3Hb CyUleCTByeT B
BecbMa oOnpeje/ieHHHIX (opMax, a 3JjeMeHTapHble aMHHO-
KHCJOTbl, KOTOpble fIBASIOTCS OCHOBHOM KOMMOHEHTOH
3eMHBIX JKHBbIX CYILIECTB, OYeHb MaJIOUHC/AEHHH. JTO CBHAE-
TENbCTBYET B MNOJAb3Y yTBePXKJACHHA, YTO XKH3Hb Ha 3eM-
Jle — pe3yJbTaT PelKoro H MaJiOBepOsITHOrO cOYeTaHHA 00-
croATenbCTB. [IDOTUBHEKH STOH HIEH CYHTAIOT ee CIHLIKOM
NeCCHMUCTHYHON, NpHBOAs B mnpuMep Mapc (cM. Bhine
crp. 117). Onnako Hanuuue pacTHTENbHOCTH Ha Mapce
OCTaeTcsi NOA Cepbe3HHIM COMHEHHEM, IOCKOJBKY pasany-
Hble MHHepaJbl MOTYT TaKXKe HCOLTHIBaTb CE30HHBIE H3Me-
HEHHs1 OKPAaCKH NPH H3MEHEHMH CONepXKaHHA KPHCTAJNJIH-
3allHOHHON BOJML...

Uro XKe crelyeT AenaTh NPH TaKHX OOGCTOATENbCTBAX H
K KakoMy MHesHio NpuMkHytb? Kak Mul BHIeau, HaGo-
JeHNsl M TEeOpHA HAXOAATCA B COIJIacuM B BOMpOCE O Cy-
IleCTBOBaHUM MJaHeT. ACTPOHOMHA  YKa3bIBaeT, 4TO
3HauKTeJbHAas 4acCTb ITHX NJaHe1, O6biTe Moxer, o6utaema.
Onnako HH GHOJNOTHS, HU acCTPOHOMHS, HH (H3UKA He MO3-
BOJIIIOT YBEPEHHO OLEHHTb BEPOATHOCTb TOrO, YTO XKH3Hb
OelicTéUTEALHO CYINECTBYeT. YYHTBIBAA 3TH TPYAHOCTH,
C KOTOPLIMH MBI B HacTodlllee BpeMs CTaJKHBaeMcs INpH
Ha6mojenuax Mapca u Benepn, MBl cunTaem, uTo mNO-
NbLITKAa O6GHApyXHTb HepasyMHble (OPMBLI XXH3HM Ha APYrHX
MJIaHeTax He OpuUBefeT K ycmexy. Ilo-BHAHMOMY, TONBKO
pasyMHhieé CYWECTBA MOTYT HaATH CHOCOG BhAEpXKAaTb
ype3BLIY2HHO AOATHA MEXMJAHETHBIfi NepeNeT HIAM KaKHM-
au60 HHLIM cnoco6oM OGHAapyXHTb CBOE CYIUECTBOBAHHE,
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MiMeHHO 103TOMY ObiNH HayaThi CHCTEMATHYECKHE [OHCKH
CBHAETEJbCTB CYLIeCTBOBAHHS pPasyMHOH XKM3HM H CHAeJaHBI
NONLITKA OGBACHHTb MHOrMe, WHaue He OoOBACHHUMBIE fABle-
HUSA, HCXOAA U3 NPENOJNIOXKEHHS O CYILeCTBOBAHHH BHe3eM-
HOH pa3yMHOH XHU3HH.

5. Mpoekr O3ma

Ilesr npoexkta Osma (Ha3BaHHOIO TaK, MNO-BUAMMOMY,
B ueCTb yapozed u3 cTpaHnl O3, 3HaMeHHTOTO NpeATeYU
KOCMHYECKHX IOJIeTOB, NpPeAJOoXHBIIEro Ijs 3ToH LeJaH
BO3AyUIHH 1map, repos (paHTacTUuecKoi mosectH J1. Ppan-
ka BayMma, momyJjspHoro cpeiu JeTed BOT yKe Ha NpPOTH-
JKeHHH NOoJdyBeKa) KaK pa3 cocTosja B TOM, UTOGHI OThHI-
CKaTb BO3MOXHBEIE CHTHaJH pasyMa Bo BceseHHoH. [Ipoekt
nosasuica Ha cBer Gaaroxapa 3ueprun Ppsnka J[peiika,
OCYLIECTBHBLIETO Ha NpPAaKTHKE WAeI0, MPEAJIOKEHHYI0 He-
3ajnoaro no toro KokkoHn u MoppUCOHOM, a TakXke MeTo-
IObl PajHOACTPOHOMMM K HAaGMIOREHMAM T'HIOTETHYECKHX
fJaHer, Nepeuncaentuix B Taba. 2 (crp. 153).

Ilo cywecTBy upges oyeHb mpocTa. Ecau Ha apyrux nna-
HeTax eCTb JXM3Hb, TO BEPOSTHOCTb TOrO, YTO OHA JOCTHIJA
TaKOro Xe ypoBHf, KaK ¥ Ha 3emJe, oyeHb Maja. Mexnay
TeM HayyHO-TeXHHYeCKHH mNporpecc, CMEeHAIONMA Ha ompe-
Jenensofl cTafiny OGHOJOTMYECKYIO IBOJIOLMIO pPa3yMHBIX
CYIeCTB MPOHCXORAMT oueHb Obictpo. CliefloBaTesbHO, €CaH
XH3Hb CyLIeCTBYeT Ha MHOTHX IJIaHeTaX, TO, CKOpee BCETO,
BO MHOrHX 00/1acTX BCeJIeHHON XH3Hb ROCTHIVIa Gojiee BhI-
COKOro pa3BHTHf, YeM HA 3eMie — KaK B GHOJOrHYECKOM,
TaK U B TEXHHYECKOM OTHOUIeHHH. [To3TOMy «HHOITAleTAHE»
(i mo kpafiHedl Mepe 4acTp MX) AOMKHBEI BJAaJeTh METO-
JaMH mepefayd cooOlUeHH# Ha O¥eHb O6OJblIHE PaccTos-
HYsl; BO3MOXKHO, OHH JOTafbIBalOTCA O HalleM CyIecTBO-
BaHHM M MOTYT MOCJAaTb HaM MOIIHBIE PaAMOCHTHAJH, TPH-
AyMaTh YHHBepCaJ/ibHbIE S3bIKH (M CHOCOGH MX HCNOAbL3OBa-
HMA) H T. A.

ITockonpKy oHM pasyMHbl, OHH H36panu Obl HamGojee
3KOHOMHHI cnocof cBA3W — NOCPEACTBOM pazuoBoiH, OHu
BuiGpaJiu Obl TaKylo AJMHY BOJH, KOoTOpas Obija On mpocta-
TOYHO KOPOTKas M BbiZessjach Ha (GOHe ranakTHYecKHX
LIYMOB, HO BMeCTe ¢ TeM Oblja JOCTATOYHO AJMHHHOMH, YTOOGHI
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He norjaomarecss B atMocdepe 3emau (puc. 40). ITockoab-
Ky OHH 3HalOT (PH3HKYy H acTpodHu3MKy, UM H3BECTHO, 4TO
HauGosblIHil MHTEpeC A8 paguOacTPOHOMOB MpeACTaBJseT
palMOH3JyueHHe Ha BoJHe 21 cM, COOTBETCTBYIOILEH JHHHH
HeATPaJbHOrO BOACPORA, W OHH MAOJKHBI NPeANOJOXKHTD,
4TO y HAac eCcTb pPajHOTeJNeCKONbl, HaCTPOGHHHIE Ha 3Ty
BOJIHY: OHH, BO3MOXHO, 3HAIOT, YTO Mbl Pa3yMHble cylLe-
CTBa, B NPOTUBHOM CcJyyae OHM HABepHsKka H36erasu Ghl

1 0,01
b i

0,
-

——

Humencubrocms

10%
Yacmoma, My,

Puc. 40. Bu6op AMMEH BOJHM ANA (THIOTETHUECKOA) MeXIaHeTHOR
PpafHOCBA3N.

NOMBITOK CBA3H € CylleCTBaMH HACTONLKO MPUMETHBHBIMH,
YTO ©M He3HaKoMa paguoacTponoMus. C.eaoBaTenbHO,
€C/IH 3TH pa3yMHble «HHONJIAHETAHE» CYIECTBYIOT M eC/H
OHH XKeJaloT NMOAAePXKHUBATh CBA3b C HaMH, TO OHHM MOILJIOT
HaM coobuieHue Ha BoJHe 21 cM.

HsnyueHHHii ¢ nJiaHeTHl OTAEJbHLIA CHTHaJA C HHTeH-
CHBHOCTBIO, CPaBHHMO! C HHTEHCHBHOCTbIO CHrHaJja, KOTO-
pPbifi MBI CaMM CNOCOGHBI NOCJAaTb ¢ 3eMJH, MOXHO OhlIO
6bl 06HapyXKHTb Ha PacCTOAHHH RO 9 CBETOBHIX JIeT C IO-
MOIILIO pajuoTejecKona auaMerpoM Bcero 30M; B paze
CTPaH CYIIEeCTBYET MHOIO TeJIeCKONOB NOJOGHBIX pa3MepoB
M jaxe ropasfo Goabwux. Kpome TOro, CHCTEMHl 3Be3n
v Kuta u e dpunana (a takke 61 JleGeas, HO HX H3JTyueHHe
CKpaAniBaoCh Gbl MOX0XKHM u3ayuenneM Mueunoro ITyTtu)
HaXOASTCA OT Hac Ha MeHblIeM paccTosHuH. Bor nodemy B
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TedeHHe HECKOMbKHX JeT pazxuoTeneckon HamuonanabHo#
pannoacTpoHoMHueckoit o6cepsatopuu B I'pun Bank (CIIA)
HCIOJB30BAJCA AJs HaGJoAeHUs 3a 3THMH ABYMS 3Be3JaMH
Ha BoaHe 21 cM. Cmycts Gojee moJayBeka cTapas MeuTa
Yapas3a Kpo, KOTOpBIfi XOTeJl yCTalOBHTb CBA3b C MapcHa-
HaMM C NOMOILBIO COJHEYHOro <«3aiyuka», HalpasjeHHOro
Ha mycThiHu Mapca, ctajla peanbHOCTbIO: MBI [ONbITAJAHCh
YCTaHOBHTb CBf3b C OpaTbfMH 1O pasyMy...

Yro mor uckaru 8 I'pun BaHK?

OueBuAHO, BHe3eMHble XHTEJAH He 3HAIT HH a30YKH
Mop3e, HH s13blKa 3cmepaHTo.. BMmecte ¢ TeM MOXHO CHH-
TaTh, YTO 3aKOHBl JIOTHKM ¥ MaTEMaTHKH CIpaBelJaMBbI
Besfe. MOXKHO TaKXe HCIOJNb30BaThb METOAbI TEJE€BHAEHHSA
IJs nepenaud u3oGpaxkenuit.. Ha mnpoTaXeHHu MecsleB
paznuoteneckon Jpeiika HCKaja KaKOH-1HGO «CrenyaJbHbIA»
NepHOAHYECKUHA CHIHAJL..

B KOHIle KOHIOB OT 3TOH MOMBITKH NPHIIIOCH OTKa3aThb-
cs... Hekoropble mpeackasbiBajH OTpPHUATENbHBIA pe3yJib-
TaT 3KCIIEpHMEHTA C CaMOro HayaJja: OHH TBEpAO BEPHJH
B €IHHCTBEHHOCTb 3eMJIK.

Jpyrue, HanpoTuB, CYHTaJH, 4TO HHOIVIaHeTAHe, Be-
POATHO, yXe NPeANpHHANH NoLOOHble NOMBITKH HECKOIbKO
BekoB Hasaj (Boabrep myman o6 3TOM, HO y Hero He OBLIO
pamHoTeNecKona) HJIH Jaxe A0 CHX MOP NPEeANOYHTaIoT
Ipyrue cpeicTBa cooOLleHusi, HanpuMep KOCMHAYECKHE KO-
pabsu, KOTOpbie BPeMs OT BpPEeMEHH NpPHJIETAIOT B COJHeY-
HYI0 CHCTeMY; OBLIO NpemJyoXKeHO MPOBECTH NOHCKH TaKHX
BHe3eMHBIX amnnapaToB Ha camoii 3emJje. MOXHO TaKkKe
paccMoTpeTh Bonpoc 06 o6Hapy:XeHuM HHPpPAKPACHOrO u3-
Jy4eHUS] COCEeJHHX IVIAHETHBIX CHCTeM (TeX, KOTOphble OXBa-
THIBAIOTCA NpoekToM (O3Ma), MOCKOMBKY TaKoe HCCJAeL0Ba-
HHe Mormo Obl M[PHBECTH K BLISIBAGHHIO KaKHX-THGO
NpPH3HAKOB OpraHMYeCKHX COeZHHEHHH, Kak 3TO mpeAmoJa-
ranoch B oTHomeHuu Mapca. Cieayer nogyepKHyThb, 4TO 3Ta
opraHuyeckass MaTepHus, Jaxke XKHBasdg, He 0083aTeqbHO
6bl1a OB pa3yMHOM JKH3HBIO,

K 3tomy cronT n06aBuTh ciaepyiouiee. JIOTHYHO CuUH-
TaTh, YTO pa3yMHBbIE CYLIECTBa, HAXOAsAIHECs HOPHMEPHO Ha
TaKOH XKe CTYNEHH Pa3BHTHf, YTO M ueJOBeK, MOIVIK GHl 3a-
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HHTepecoBaTbCsl MNpPo6JeMOH CBS3H € HaMH, HO MaJoBe-
POSITHO, YTO WHBHJIM3aLUM, Haxoislluecs Ha Gonee BHICO-
KOM ypoBHe, Hauyaju Obl C HaMu neperoBopsl. Beab Mbl
caMH ZielaeM OYeHb MaJlo NOMNLITOK «YCTAHOBUTb KOHTAKT»
C MYeJIaMH WJIM YCTPHUAMH.

Takum o6Gpa3oM, BeposATHOCTb, 4TO GoJee BBICOKOpa3-
BHTHle IHBHJM3aUMH OyAyT 3aHHTEpPeCOBaHBl B OOLIEHHH
C XHTeNsAMH 3eMJH, NO-BHAHMOMY, OYeHb HH3Ka, a 3TO
ellle 3HAaYHTeJbHeH yMeHbIlaeT BEPOSATHOCTb TOTO, YTO MhI
B GauxafimemM OyaymieMm NoJdyyuM GeccrnopHOe ROKa3aTeb-
CTBO CYLUIECTBOBAHHS BHe3eMHOH Pa3syMHOH XH3HH.

6. HeBeposiTHOe, BeposATHOe, BO3MOMKHOE
n GeccMbiCaeHHOE

Kax u cnenoBaso OXHAATb, Te HCCAENOBaBHA, C KOTO-
PbIMH MBl MO3HAKOMMJIHCb M KOTOphle, KaK MOXHO CYAHTb
no pa6oram Xyana, Jpefixa, Mak-I'oysna u MHOTHX Zpy-
FHX, IOCTaTOYHO CEepPhbe3Hbl, BbI3BAJH K XKH3HH HeMalo Me-
Hee CePbe3HBIX NpPeANOoNIOXKEHHU ...

Hanpumep, Obiia BhicKa3aHa rumoresa (nmpHHaAIeXa-
mwas coBerckoMy actpogusuky U. C. LlkaoBckomy), uto
®o6oc, cnytHuk Mapca, —nosoe (H, C/lelOBaTeqbHO, HC-
KyccTBeHHOe?) Tes10... 30 Hiona 1908 r. B 3anmagnoit Cu-
6upH npousolles B3pHIB, HACTOIbKO MOLIHLIH, YTO HEKOTO-
pBleé OTKa3biBalOTCA NPHNHCATh €ro NPHYHHY YyNaBlieMy
MeTeopuTy (6BHITb MOXET, 3TO Gb1  B3pLIB  BHE3eM-
Horo 3BesfoJsera?). CyllecTByeT HCTOUYHHK pafXHOM3JYUeHHs
CTA 102, korophlfi uCIycKaeT nepeMeHHbIH H, BO3MOXHO,
nepuofHueckufi curHan (caeaoBaTeNbHO, MepelaBaeMblii
BHe3eMHbIM pasyMom?). Jlake cnexTpbl CBePXHOBHIX 3Be3[,
HCYEe3HYBLINE LHBHJIH3ALHH, «OYEBHAHOE» HOKa3aTeJbCTBO,
YTO HHKM BJaJeNH siiepHofi sHepruef.. H MHOroe MHoroe
APYroe MCNOJb3YIOTCA KaK apryMeHTH B NOJb3Y CYIeCTBO-
BaHHA BHe3eMHOro pasyMa. CNHCOK BTODXKeHHH HHOILIaHe-
TSH NOCTOSAHHO MONOJHAETCA...

s1 nfikak He XOo4y OCMeHBaTb 3Ty TeMaTHKy. KoHeumo,
MBI JOJKHB NOJb30BaTbCA rumore3aMu. Pa3Be oHH He fB-
JS10TC HeOOGXOAHUMBLIM yCJIOBHEM /Sl TBOPUECKHX TOMCKOB?
OaHaKO HeOGXOAMMbI ONpeleleHHAss HayyHass TOYHOCTb H
H3BeCTHas JIOrHYecKas CTPOrocTb, Tem Oojee KOrja HMeIOT

6%
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JeJ0 C TaKHM CJIOXKHBLIM mpeameToM. ['MnoTess! BBI3BIBAIOT
KOHTPrHMOTe3bl; MPHXOAUTCA ONEHHTb BePOATHOCTH 6e3 pe-
IWAIOIHX 3KCNEPHMEHTOB H MPH OTCYTCTBHH 6ecCHOPHOrO
JI0Ka3aTesbCTBa.

®oGoc? [lonbitancs s KTO-AH60 H3 KYDHAJIHCTOB,
CTaBIUHX HBLIIKHMH NMpONaraHAHCTaMH HCKYCCTBEHHOTrO Mpo-
ucxox aenuss Poboca, Mo3HaKOMHTbCA NoapoGHee ¢ OpOH-
Tolt ®o6oca U ee BO3MYIIEHHAMH C TOUKM 3peHHs HeGeCHOH
mexaHuku? Cubupb? CTOJKHOBEHHE KOMETHl ¢ 3eMJel ro-
pa3go Gonee BepoaTHOe M 6osiee MpaBAONOAO6HOE COOLITHE,
YyeM Tparuueckoe OKOHYauue Bu3HuTa nHOmnaHeTsH. CTA 102?
B npupoae cymecrByioT BCe BHAB KoJe6aHHHA ADPKOCTH
(nanpumep, nyascHpylOImHe 3Be3AL THMA «uedenA»), H HX
oObsicCHEHHe YHCTO (Pu3nyeckoe: (PAKTHYECKH caMo Cylie-
CTBOBaHHE CTPOro NePHOAMYECKHX - KOleGaHUH RCKJIIOYasIo
61 BMewareabcTBO pa3yma!l Ho caeayer moGaBuTb, 4TO
naxe HajaHume 3THX ¢uaykryauuit B usmydenun CTA 102 or-
BepraeTcs GOJbLIMHCTBOM paanoacTpoHoMoB. [louemy Mbl
JIOJIXXHBI BOJHOBAThCA 06 OCTaJbHBIX?

OnHako MBI JOJIXHBI FOBOPHTb 06 3TOM, MOCKOJBKY 3TO
OYeHb CYLIECTBEHHO IJIfi OCYXKAEHHS SKCIVIyaTalHH YeJso-
BEUECKOro JIOGOMBITCTBA B YHCTO KOMMEDYECKHX LeJaAX.
Ara skcmayartanua onacHa., OHa BHOCHT COGJIa3H CMeLUH-
BaTb BO3MOXHOE H HEBO3MOXKHOE, BEPOATHOE H HEBEPOATHOE,
npaBay M JOXb. Bce «B0O3MOXHO» H NO3TOMYy BCce MOXKET
cymecrBoBaTh! Ilyankape cka3as o6 3TOM NpHMepPHO Tak:
«$l urpaio B KapTel C 4eJIOBEKOM, KOTODhIfi Bhi6pachiBaer
KOpoJIa JBeHaAuaTh pa3 noapsi. KakoBa BepOATHOCTb, YTO
OH — npodeccHoHaNbHBIA WyJaep?». YTto Kacaerca Tak Ha-
3biBaeMbIX HaGuofeHuil 3a JIeTalOWHUMH TapeJKaMH, TO MHe
KaXeTcs, YTO BEpPOATHOCTb ICHXONMATOJOrMYECKHX peaKIHil
WIM HHIXBHAYAJbHOH WJIH KOJVIEKTHBHOM HCTepHHM. (ee mep-
BOe BpeMs He GBlI0!) 3HAYUTEBLHO BHIlLE, YeM BEPOATHOCTD
BH3HTa HMHOIJIAHETAH; KPOME TOro, H3BECTHO, YTO Te, KTO
CTpanaeT YMCTBEHHBIM pacCTPONCTBOM, €ABa JM OCO3HAIOT
cBol0 GonesHb. K ToMy XKe, 3TO BONpPOC He NpocTo 6oJie3HeH-
HOCTH, HO TaKXe H THNepyyBCTBHTEJLHOCTH, BJAMAIOWEH Ha
HHTepnpeTanuio u3o6pa’keHus, KOTOpOe MOJyyaeTcs Ha Cer-
uYaTke rsasa, u 1. A. Hakonen, a no3somo ceGe n06aBHTH,
YTO CyIIEeCTBOBAaHHE BMOJIHE Pa3yMHLIX (aHTa3epoB, CIEKy-
JUMPYIOIIHX Ha TapesKax, ABJAAeTCd (aKTOM, BEPOATHOCTHIO
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KOTOpOro npenebperatb HHKaK Hesb3s. DTH BHIAYMILHKH OT-
HOCSITCS K TOH e Pa3sHOBH/AHOCTH JIO/ef, KaK H Te, KOTOphIe
CNeKyJHPYIOT Ha cnocob6ax H3JeYeHHS paka.

PaccmarpuBas Tpyanyio npobieMy (HeKOTOpHIM Hpa-
BHTCSl HasbIBaTh ee «TafHO#»), noxoGHyio npobieme cBepX-
HOBBHIX 3Be3Jl, Mbl JO/KHbl NpexJe BCEro BHHUMAaTEJIbHO
H3YYHTb ee C TOYKH 3peHHs: ¢u3uku. Eciu MBI He HaifiaeM
pellleHHsi, MBI MOXKE€M HadaTb MCKaTb €ro B APYroM MecTe.
Onnako u3 Toro ¢axTa, 4TO CHEKTPbl CBEPXHOBHIX ellle He
HMEIOT MOJHOro OGDbSCHEHHS, He BLITEKAaeT, YTO -OHH — MO-
poxaenHe pa3yMa. JIOrHka Ro/MKHAa NPUMEHATHCS Be3je, H
«THIOTe3a» O pa3yMe HOCHT B JaHHOM CJydYae SIBHO Che-
KyJATHBHBIA xapa:Tep. He Jsyumie s yAOBJETBOPHTH JIO-
GoneITcTBO NYGJHKH, MPHBOAS B NMPHMeP HACTOsIUME Haydy-
Hble Metoxnl (# mpoekr O3Ma-— HemJIoXoi npuMep), a He
HTCHOPHPOBATb JIOTHKY H IPENOAHOCHTb CaMble CEHCAUHOH-
HBle H XyXe BCero o60CHOBaHHLIe BHIBOJhI B KaueCTBe HaH-
Gonee npaBaonofoOHBIX, He onpelAeaATb (KaK 3TO OJHAaX-
Abl OBLIO CHeNaHO OAHMM H3 H3BECTHLIX 3alHTHHKOB Je-
TalOLIHX TapesoK) HCTHHY Kak NpHsiTHOe [Js Hac
KauecTBO, He MOAHMMATb (aHTa3upoOBaHHe Ha YPOBEHb Ha-
YKH ¥ He CBOJAHTb HayKy K Maruu?

1 Hapeloch, YTO MeHS NPOCTAT 3a MoOe MCTHTeJbHOe
npeciefOBaHHe MEHAJ, KOTOphble BbI3bIBAIOT 6ecnopsiioK B
Hamux rosoBax! [TosBosbTe MHe Temepb MepediTH K KOpOT-
Kon% 3aKJ/IIOUEeHHIO.

aanerot? Tonbko B oAHo#t Hawed [anakTuke uX, He-
COMHEHHO, CYILeCTBYeT MHJIIHOHHI.
, usub na sTux naanerax? Ha cOTHSX M3 HHX OHa, NO-
BHAMMOMY, BO3MOXHA; 5TO He O3HayaeT, YTO OHAa TaM Cy-
mectByeT. Ho 6bl10 Gbl rAyno roBOPHTb, YTO €€ HeT.

Pasymnas scusne Ha 3Tux naanerax? Ee eme He o6GHa-
PYXHJIH; OHa He HeBO3MOXHA; OJlHAKO BeCbMa MaJIOBEPOSAT-
HO, YTO AJISl BLICOKOPa3BHTHIX HHONJIAHETAH 3eMJ/ISl BHIIVIAAHT
JOCTONHOH mepesieToB, TPeOYOLIHX MO MeHblllel Mepe He-
CKOJIBKHX JIET (€CJH TOJbKO 3eMJisi He SBJAETCd HCKJIOUH-
TeJIbHOA NJIaHeTOfi, HO 3TO MpeANoJoXeHHe Mbl OTGPOCH-
JIH), ¥ TaKXke MaJoBepOSiITHO, YTO HaM yAacTci B OJHXKaf-
Hee BpeMsi YCTAHOBHTb C HUMH CBA3b. OnATb-Takn GblIO OBl
ryno roBOPHTb, YTO 3TO HeBo3MoxXHO. Ho B KoheunoMm
cyeTe HH3Kasd BEPOSATHOCTb PaBHOCH/bHA HEBO3MOMKHOCTH,
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Ecau 6bl oGe3bsiHaM B 300MapKe A4y NUIIYIIME MalIHHKH
(npuMep npunamiaexut dMumo Dopemo) u y HHX BHe-
3amHO BO3HHKJIO Obl XeNaHHe meuaTath 6e3 OCTAHOBKH, TO
.MOraH Obl OHM HameuaTaTb TOYHbIE KOIHHM KHHT, XpaHALIWX-
ca B HauuonanwHoit 6ubOaHOTEeKe? DTO HeBO3MOXKHO. Tak
KaK BepOATHOCTb HACTOJILKO MaJja, YTO HMKTO HU Ha MTHO-
BeHME He NoayMmas Obl, YTO 3Ta BO3MOMXHOCTb MOXET Of-
HaXAbl NPEBPATHTLCA B peasyibHOCTb. Mbl MOXKEM cKa3aTh
TO e caMoe O MHOTHX «H Ja)ke B TOM CJyuae, €CJH?..»
KOTOpHIe 3afal0TCi HAM O BHE3E€MHBIX XHTEJNAX XOLOM TEX-
HHYeCKOro mnporpecca.



SAKJ/IIOUEHUE

NOCJE HAECATH JET
KOCMHYECKHX HCCJIENOBAHUHA

B Hame Bpems, cnycra Gonee 10 jer mocne 3amycka
NepBOro MCKYCCTBEHHOTO cNyTHHKa 3eMad H 20 JeT ¢ Mo-
MeHTa NepBOro HCNOJb30BAHHA PaKeT B KauecTBe BHe3eM-
HBIX o6cepBaTOPHi, HEBOJbHO HampallyBaeTcs BOMPOC, B
KaKofi CTeNMeHH KOCMHYECKHe HCC/IeJO0BaHHA INPHBELYT
K YCTapeBaHHIO FHFAaHTCKHX YCTaHOBOK, OTPOMHBLIX oGcepBa-
TOpHA HJH paaHooOCepBaTOpHi, NMOCTPOEHHBIX Ha 3eMJe.

HecoMHeHHO, uTO KOCMHYeCKHe HCC/IeNOBaHHA (M B 4a-
CTHOCTH HX NOJHTHYECKHe, CTPaTerHyeCKHe H JAaxe 3KOHO-
MHYeCKHe acCleKThl) yXe NPHBEH K NMOPA3UTEJIbHOH SBOJIO-
LMK NOJIOXKEeHHd acTPOHOMHH. DTa HayKa, Ka3anocb Gbl, Ha-
MJISAJHBIA NpHMep He MNPEeACTaBJASIOUIHX NPaKTHYECKOro
HHTépeca HCCIeJOBAHHA ¥ B TO Ke BpeMs Npubexulle yde-
HBIX-OJIMHOYEK (MM JaXe MaHbAKOB), 3a IOCJELHHE e~
CATKH JIeT, HAanoOJHeHHLIX Bce GoJiee TECHHIMH KOHTaKTaMH
¢ (u3HKaMH H HX MeTOJaMH HcCIeNoBaHHiA (KOJNJEKTHBHAsSA
pabora, NMpHMeHEHHe COBPEMEHHOH U YJbTPacOBPEMEHHOM
TeXHHKH), 3aTeM Bllajla B IpeX KOHTAKTOB C KOCMHYECKHMHU
HCC/eJOBAHHSIMH. ACTPOHOMHS NO3HaKOMHJIach C CeKper-
HOCTBIO — BCJIEICTBHE NPHYACTHOCTH K BOEHHBIM 3afayam;
OHa CTaJa THFaHTCKOA — IOCKOJbKY 3TO HeOGXOZHMO IJA
PHCKOBaHHBIX KOCMHYECKMX NpeANpHATHI; K Het npexbss-
asiotTcss Tpe6oBanua OGoabumel sPpPeKTHBHOCTH H Bce 60Jb-
mell CKOPOCTH (HOJKeH CKa3aTh, YTO BCe 3TH TEHIEHIMH
MeHs1 4amle GecTMOKOAT, 4eM YCNOKauBaloT)...

STH TeHIEHUUH NPOHHKIH H B MeXJynapojakble opra-
gusanuu. Bcee, k10 pa6oraer B 6hicTpo pa3BHBaioLieiica 06-
JaCcTH KOCMHUYECKHX HCC/IeJ0BaHHiA, HAaYHHAIOT MOCMAaTpH-
BaTh Ha pa6oTaloIux B 00JACTH KJIaCCHYECKON aCTPOHOMHH
¢ HEKOTOpbIM INpe3peHreM MWJIH MO KpaiHefi Mepe CO CHH-
CXOAHTeNBHOCTbIO — Ha 3THX HabaiojaTeedi, KOTOPEIE HULYT
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B TEJECKONB HEUTO HEBEIOMOE, H HA ITHX TEOPETHKOB, He-
3HAKOMBIX © MOCJAEIHHMH MaTeMaTHYeCKHMH HOBHHKaMH.

B namem Beke ewe Jjet 20 Ha3aj CNeKTPOCKONMCTH H
‘panuoacTpOHOMHE KyAa GoJblle 3aBuceju OT YPOBHA pas-
BUTHA TEXHHKH, YeM NpeACTaBHTE/IH KJACCHYECKOH acTpo-
HOMHH, ¥ 3aHHMAJHCL MO CYIIECTBY METOAAaMH, a He 00b-
eKTaMu wuccaenoBaHuss. OHH CTpPeMHJAHCh He CMOTpPeTb B
CTOPOHY acCTPOHOMHH H 3a6bHITb O CYIIECTBOBAHHH CBOHX
Koager. Tenepb, KOrZa OHHM peIIWIH NepBble TeXHHUECKHE
npo6JieMbl, Y HUX TOSIBUJIOCH BpeMs 3aHATHCA CaMHM 00b-
€KTOM CBOMX MCCJENOBaHMi: OHH H3y4YalOT MaTePHAJbHYIO
BCeJEeHHYI0. MeToabl, KOTOpble OHH NpHAyMaJH, CTald HX
pab6aMu, a He NOBEJHTENsIMH, KakK Owuo panbme. M gacro
HEOXXHMJAHHOE COYeTaHHWe CTaphiX AHCHMIJHH C HOBOH Tex-
HUKOH NpPUBOAMT K MJIOAOTBOPHHIM OTKphiTHAM. Ilpeacras-
JIeHHe 3BOJIONMHM 3Be3J] C MOMOLbI0 auarpaMM Iepumnpys-
ra — Peccena, npensoxeHHoe MHOrO JieT Ha3aj W CAejaH-
HOe B NOCAefHee BpeMsi OTKPBITHE KBa3apoB, SABJAIOTCS
y6eAUTeAbHEIMH TNPHMepaMH 3TOTO TBOPYECKOrO0 COApPY-
JKecTBa.

1 yb6exjpeH, 4TO KOCMHUYecKas aCTpOHOMHA Gyaer pas-
BHUBaTbCA MO TOMY XKe NYyTH — MO NyTH NOCJeAOBaTeNbHON
uHTerpauuu. Mcmonb3ys KOCMHYECKYIO TEeXHHKY, acTpOHO-
Mbl, XOCTOMHEIE TaK Ha3blBaThCHA, MOJy4aT (a 5TO H Temepb
yXe caydaercs uacrto!) “mHoOpMaumuio, KOTOpas TOJbKO
TOorga mpHOOpeTeT MOJNHYIO UEHHOCTb, KOTZA OHA COeNH-
HHMTCA C JaHHBIMM HaseMHON acTpoHomuu. C zpyro#t cTo-
pOHBI, rOHKA, CBfi3aHHa#A C DPa3BHTHEM KOCMHMUYECKOH Tex-
HHKH, CKOpee BCero JHILIb cJerka KOCHeTCs aCTPOHOMOB — H
5TO HM B KOefi Mepe He HeceT MM yiuepGa.

[MonnunHo# npoGsiemoli, KOTOpast BCTAHET mepen cemeil-
CTBOM acTpPOHOMOB, Oyzer mpobaema BHiGopa. SIcHo, uTO
y¥e B TekylleM CToJeTHH OyneT co3gaHa obcepBaTopHs Ha
Jlyne (mnn Ha opOuTe, uaM rae-HuGyxp B APYroii MecTe) n
oHa OyfeT MOlIHEe H Jydylle—CO BCeX TOUEK 3PeHHs, —
ueM naseMHele oGcepsatopun. OnHako, fi yBepeH, Gbl10 GBI
HeMpaBUJIbHO CYHTaThb, YTO 3Ta BHe3eMHas o6cepBaTOpHUs
fIPH BCex ee JOCTOMHCTBAX CMOXET MOJHOCTbIO 3aMEHHThb
HaszeMHHe o6cepBaTopHH. B KOHIle KOHILOB XH3Hb Tam G6y-
JleT BecbMa HeJIeTKOR u JajeKoi ot Komboprta. Jlioau
AOQMXKHBE OYAYT NMOCTOSHHO HaXOAHTbCA B OYeHb OTPaHHYEHs
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HbX 00beMax, a X npeObiBaHHe GYAET He CAHIIKOM JJIH-
TeJbHO XOTf Obl BC/IEACTBHE MCHXOJOIHYECKOA MOTPeGHOCTH
BO3BpPaTHTbCH B 0OJee NPHBBIYHOE OKPYXeHHe. 3aTpaThl
SHeprHH AJs nepe6pocKH JioAed Tyaa H o6paTHO M AJA
npoBe/ICHH ONBITOB H yX0Aa 3a o6opyAoBaHHMeM NpHBeIeT
K 3HAYMTEJbHOMY YIAOPOXAHHIO 3THX onepauuii. Pasymeer-
cfl, BHICOKAs CTeNeHb aBTOMAaTH3aLHH MNO3BOJIHMT AMCTAHIH-
OHHO pOrpaMMHPOBaTh Ha6/MOAEHUS U NPOU3BOAUTL aHAJIH3
noayueHHblx JAaHHbIX. He Gosbmiue 3aTpaTthl HeH3GeXHO
npuBeAyT K TOMY, YTO HEKOTOphie HaGMIONeHHS M H3MEpe-
HUSI HA BHe3eMHLIX CTAHLHAX OKaXyTCs BeCbMa HEIKOHOMHY-
HBIMH.

B 3TOM, HeCOMHEHHO, KPoeTCsi OCHOBHAs NpPHYHHA, B CH-
Jy KOTOpOfi Mbl GyJeM BHIHYXKAEHB COXPAaHHTb HALIU MpeX-
HHe oOCepBaTOpPHH H MONb30BaTbc HMH. DakTHueckd 3Ta
NpHYMHa ReficTByeT yxke cefiyac: Bo ®PpaHuMH MBI NPOAOJ-
XKaeM HcnonbsoBaTe Memon n Humuy, a He Gonee npeanou-
THTeJBHBIA C TOUKHM 3peHHs Yc/o0BHH HaGmioaenu#t ITuk-
mo-MuaH, faxe eclM Ha HEM HMelOTcs Bce YAOGCTBa U OH
OCHalleH BHICOKOKA4eCTBEHHBIMH NPHGOPaMHM ... H 3TO OLLIO
6bl MpaBHJBHBIM, Jaxe eCIH Obl yKa3am#hle NpuGOpH OblmH
eme Jayuqute! .

CyuwecTByeT W Apyras NpHYHHA COXPaHEHHS B CTPOIO
TPagUUHOHHLIX NpHGOpoB. OHH ABJAAIOTCA NPEBOCXOAHBIM
CTeHAOM [/ HCNbITaHUS HOBOM TEXHHKH, OHH TaKke
NpeKpacHo cayXaT A oOyueHHS MOJONBLIX aCTPOHOMOB.
BnosHe BeposiTHO, YTO COXPAaHHTCA HEOOGXOAHMOCTb HX HC-
NOJNb30BAHHA AJI BCNOMOTaTeJbHLIX Lesed.

UYro npeanpumer actpoHoMm 2068 r., kotopomy mpen-
CTOMT HCC/eNOBaTb KOHKpeTHbili 06bekT? To ke, 4TO
actpoHoM 1968 r. uam actporoM 1868 r.: oH monmiTaercs
«ONTHMU3HpOBaThy 3afavy. OH GyneT CTpeMUTLCH AeNaTh TO,
YTO MOXHO cJes1aTb 6e3 Ype3MepHHX 3aTpaT; OH COrJacHTCA
NNaTHTb 32 3KCNEAHIHIO B rOPH .. HJIH NOJb30BaHHE Op-
6HTaNbHON CTaHUMel TOJBKO B TOM cJyuae, €CJIH 3TO [O-
KaxeTcsi HeoGXOZMMuIM. A rakoi cayualt 6yner, mo-BHIH-
MoMy, HeuacThiM! YiKe B HacTosilllee BPeMs AacTPOHOMBI
HHOT[A MOIAAbIBAIOT Ha (PHHAHCOBLIE 3aTPaThl Ha KOCMHYe-
CKYI0 TeXHMKY C HeKoTopo#i caepiaHHOCTBIO. [lomkeH co-
XpaHfiTbCA pa3yMHbIEi 6ajaHc 3aTpart, U Ha NepPBOM MeCTe
Cpea¥ AacTPOHOMHYECKHX HCC/eloBaHHA He 00A3aTe/lbHO
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OyneT ucCaIeZOBaHHE KOCMOCA: ellle pa3 MOBTOPHM, YTO BCJEX
33 HblHelHed (pa3ofi pa3paGOTKH H COBEPLICHCTBOBAHHS
TeXHHYeCKHX CPeACTB MOCAeAyeT 3pa OObeAHHEeHHs MeTo-
JIOB HCCJICZOBAHUA H pelleHHs npobseM «ONTUMH3ALHH» HC-
cnenopanuit. ITosiBATCS MHJVIHOHBL aCTPOHOMOB, KaK 3TO
MOKHO NpeJCcKa3aTh ¢ NOMOLIbI0 KcTpanoasuud Ha 2068 r.
(BecbMa PHCKOBAHHOI1), NAHHRIX O YHCJAEHHOCTH CHeLHaJH-
ctoB 3a BpeMs ¢ 1920 r. nmo 1966 r. Ha 1000 yenoBex 6yaer
NPHXOAMUTBCS ORHMH acTpoHoM, T. e. B 100 pa3 Goabwe mno
CpaBHEHHIO C TeM, YTO mMeeTca CeHuac Bo PpaHUHH.

OpHako HeT COMHEHH#, YTO HOBHle, KOCMHYeCKHe METOAH
Ha HEKOTOpLIX YYyacTKaX NPOABHHYJH JajieKo Bmepej rpa-
HHOB acTPOHOMHYecKHX HccaenoBanui. ITockosbky ocBoe-
HHe 3Tof o6GnacTd GyAeT MPOROMKATHCA M Aajblie, BO3HH-
KaeT eCTeCTBEeHHHIHl BONpPOC, KakKHe e OCHOBHBIE HJIEH BHI-
JacT acTPOHOMHs, CKaXeM, B OJHXKaHIIHe CTO JeT?

ActpoHoMus — HayKa c ApeBHe#l HcTopHel. IlepBoit ee
(asofl, npoaomKaBuleHCs OT . AHTHYHOCTH OO CePeIHHH
XIX B., 6b1a (hasa nmepeyucaeHHS M OMHCAHHA, KOTOPYIO A
Ha30By <«3HTOMOJIOTHYeCKO#A» ¢asoit. CiexyeT NOMHUTB,
YTO 3TO NMEpeYHCNEHHEe BCeria HemosaHoe, a Onucanue GJH-
XKaflllHX YyYyaCTKOB BCEJIEHHOH YTOUHAETCA C KaXIHM
IHEM.

Bo sropo#t ¢ase, Hawano KOTOpOH MOXHO, moXanyHh,
CYHTATh C OTKPHITHS COJHEYHOH aKTHBHOCTH H CBEPXHOBHIX
3Besx (T. e. mpuMepHo co BpeMeH Tuxo Bpare u Tanmnnes),
Mbl Haya/Ju 3HAKOMCTBO C 3BOJIIOIHeH 3Be3X M 3BoJIOUHEH
BcesneHHOH. KpoMe Toro, B 310 Xe BpeMs BO3HHK/IH Ipo-
6aeMbl «acTpoMeTa(H3HKH», CBSI3aHHBlE C (YHIaMEHTOM
Bcell ¢H3uxu. Jta (asa HcCaeNOBAaHHH aHANOTMYHA H3yue-
HHIO 3BOJIIOLHH BHIOB GHOJOraMH; OHa HMEET CBOHM OCOGHIe
06/1aCTH — CBOI0  9MOGPHOJIOTHIO, TepaToJNOrHio, (hH3HOMO-
THIO ... H OHAa TaKXe MOCTOSIHHO pa3BHBAaeTCH.

OcHnoBHOMt uepTOH OYAYIIHX HCCAEROBAHHH — TPeTbell
¢asn — OyneT mnosiBNieHHe Ha ClieHe OGHOJIONHH, TECHO CBSI-
3aHHOl ¢ acTpoHOMHel — «6HOaCTPOHOMHS», DTa HOBasA OT-
pacyib, KOTOPOH MPEACTOMT pasBHBAaThCA B HauboJee BaX-
HOM Hanpas/IeHHH, SIBHTCS €CTeCTBEHHHIM NpPOAO/IKEHHEM
noJApoGHOro M3yyeHHs IVIAHET M JaXe HX MCNOJb3OBAaHHS
B nem:zx, KOTOpHe He 6YyAyT UMeTb Huyero o6IIero ¢ acTpo-
HOMHEH. :
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Oxnnako poCT MOIIHOCTH paKeT, BO3MOXKHOCTD BhIBEACHHS
Ha OpGHTHI MJAH K ADYrHM NaHeTaM Bce GoJee TAXKEMBIX
annapaTos, pPOCT aBTOMaTH3alUHW U TOYHOCTH NPHOGOPOB
NO3BOJIAAT HAM HCC/eN0BaTh BCeJNEHHYIO Bce ry6xKe H B npo-
CTPaHCTBe, H 80 BpeMeHH. Tak, HanpuMep, MOHUMKEHHE MH-
HHMAaJbHOTO 3HaueHHSI DETHCTPHPYEeMOH SIPKOCTH o6beKTa
COOTBETCTBYET YBeNHYEHHIO ROCTYNMHBIX IJs HabaloLeHuM
paccroaHmil: H3yueHHe Ke HaubGoJjee yoaJieHHRIX TalaKTHK
NOMKHO TMOMOYb HaM pPeIHTh Npob/eMy paclIMpeHHs Bce-
JICHHON; H3MEePeHHs1 OTPOMHOl SHepPruH, H3jayyaeMoll KpBa3a-
‘ paMM u BooOllle acTPOHOMHS BLICOKHX SHepTHA (Hanmpumep,
y-1ydefi) mpHBeAyT Hac K MOHHMAHHIO CaMhIX BaXKHHIX MPO-
6seM 3BOJIOLHMH MaTepuu BO BCeJEHHON; 4TO Xe KacaeTcs
Gonee 6aM3KHX K HaM OOBeKTOB, TO H3yueHHe KOPOTKO-
BOJIHOBOro HsayueHHs Co/HLA (peHTreHOBCKOE WU3JyUYeHHe)'
NOABEAET HAC K PacKPBHITHIO TalHHI—NPOCTHUTE, MPOOJeMBI—
COMHEYHON aKTHBHOCTH, YTO B CBOIO Ouyepeab BEepHET Hac
K GuoactpoHoMun u npo6ieMe NPOHCXOXKAEHHS IKHU3HH,
Pasymeercs, Takoli mporpecc nojipasyMeBaeT, YTO HapaAy
C pocToM MOIIHOCTH KOCMHuYecKofi ammapartype OyAyT na-
panjeqbHO DasBHBaTbCA 3eMHble METOAB H, B YAaCTHOCTH,
Oymer pacTH OTPAA acCTPOHOMOB M BhIUHCIHTeNeH.

H3ayuenne nonHOIO creKTpa M3JydeHHs HeGeCHBIX TeJ
(oco6eHHO B 06nacTH KOPOTKHX BOJH), NpsMble HCCaeL0-
BaHua JIyHbl H nnaHer (u, C/€L0BATENbHO, NONLITKA NI03HA-
HHA 6uOU3HUECKON 3BOMIOLHHM MaTepHH BCENEHHOH) — BCe
STO SABHTCH HAYYHBIMH JOCTHXKEHHAMH HCK/IOUUTENbHOM
BaXKHOCTH. ¥ Hac HeT Apyroro MeTona, KpOMe acTpPOMETpHH,
KpoMe CneKTPOCKONHH, KpoMe pagHoactpoHomuu: ITo3BosbTe
MHe BHLIPa3HTh HafleXX1y, YTO 3TO HOBOE JETHIIe YesoBeyec-
KOTO 4ecTo/o6HA He CTaHeT OXMKHHOM, BHIPBABIIHMCH U3
OyTHIIKH, H 4YTO HEYKPOTHMOE CTpeMJ/eHHe K HeGy BoRaer
B KHBYIO TKaHb COMHAApHOCTH Jiojelt Ha 3emie.

Ja nosBonAT MHE 4HTaTeNn 3aKOHUHTb STy TJaBy H
KHUTY MNpeflocTepelKeHHeM, chenaHHHIM Anpn JlaHXoHOM
B NPRJIOXKEHHH K KHHre «IlonynaspHasi acTPOHOMHS», MOCBS-
IeHHOM KOCMHMYECKHM anmapatam:

«MB! TOMBKO YTO NPHMEHHAH TEPMHH «3aBOEBaHHE»; UM
0603HayaeTCA KaK caMoe Xopolllee, TaK H caMoOe ILIOXOe.
YenoBek noxecer ¢ co6ofi B He60 He TOJBKO XKaXAy MO3Ha-
HHSL M OTKPHITHA, OH He CMOXET MOJHOCTbIO OCBOOOAMTLCSA
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OT MHIMBHAYaJbHOIO WM IPYNNOBOro camMoMHenus. s co-
XpaHeHHs] H Ge30MacHOCTH YeJOBEuYeCKOro pofa STOT HOBHIA
IIAr K BJACTH He JOMKEH CTaTb NPHUYHHOMA cTpaxa AJs Tex,
KTO CTPEMHTCS] XKHTb B MHpe.

Beoen 3a 3HTy3nma3MoM, BbI3BaHHBIM MEpBLHIMH ycnexa-
MH, y2Ke NOfIBH/JIHCh OTK/IHKH, CBHAETEIbCTBYIOILHE HE TOMBKO
O HayyHON 3aHHTEPEeCOBAHHOCTH. Bor moueMy Ha HayuHBIX
. KOHTpeccaX, TOCBSIIEHHRIX KOCMOCY, Heo6XOAMMO Bce
6osblile BHUMaHUA YOeASTb TOMY, KaK H3GeXaTb BBeIeHHA
KaKHX-TO KOCMHYECKHX NpUBHJerufi. 3eMHOe 3aKOHOAATE/b-
CTBO MNpHMEHsSieTCS1 B KOCMOCE — 3TO yXe He 3BYYHT Kak
LIyTKa,

...Bplpasum moxeaanue, uto6bl HayyHasi NoJb3a OCBOe-
HHA KOCMoOca ILjia BHepefH CO3HaTeJNbHOM HJIH HEOCO3HaH-
HOM ero sKCmIyaTauMd U YyTOOBl MBI HE FOBOPHJH CJIHIIKOM
MHOTO O <«3aBOEBAaHHHM»; HEKOTOPHE M3 3THX 3aBOeBaHHM
MOryT GBITb r'HOe/bHH — Bellb NOKOpeHHe SAEPHO 3HEPTHH
LaJi0 He TOJbKO MOJOXHTeNbHHIA 3ddekr. B Hacrosmee
-BpeMsl Bce INOK/JIOHHHMKH KOCMOca TaK WJIH HHauye BOBJIEYEHH!
B NIPOHCXO/iAIINE COGBITHS; NYCTh OHU He 3a6HIBAIOT O 3eMmJe
H ee HyX/Jax, Koria Mx B3ophl obpauiaiorcs K HeGy.
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Tabauya 1*

OCHOBHHE CNYTHHKH, HA KOTOPHX MPOBOAMIHCH
 ACTPOHOMHYECKHE HCCAEROBAHHUA -

CnyTHUK Jara 3anycka 3aaaqu, PesyanTaTh
Cnytauk 1 4 okr. 1957 MepBuifi  BCKyceTBeHHbIA
. CNyTHHK 3emMau _
CnyTHHK 2 3 nos6. 1957 Kocmnueckne u penrtre,

«3kcnopep-1»

«dkcnaopep-3»

CnyTHHK 3

«3kcnnopep-7»

«Tpausut-2A» n cnyr-
Bk «HHJI»

«3x0-1»

CnyTHuk 5
«JInckaBepep-17»

«dxkcnopep-11»
«dxcnropep-12»

«Jkemnopep-13»

1 ¢esp. 1958
26 mapra 1958

15 masa 1958

13 okr. 1959

22 miona 1960

12 asr. 1960

19 asr. 1960
12 Hos6. 1960

27 amnp. 1961
16 asr. 1961

25 asr. 1961

nyun

Kocmuueckne nyun u oT-
KpbITHE BHelINero pa-
IMauHOHHOTO nosca !

IMpoaomxenne nporpam-
M «dKcnnopepa-ly #
NJOTHOCTb MHKPOMETeo-
pHTOB

Kopnyckyasphoe - usiyuge-
nue ConHua

CoaHeunoe u semHoe HUK-
H3NyueHHe, H3JTyueHHe
B JNHHMA Lo, peHTreH,
IJIOTHOCTD  MHKpOMe-
TEOPHTOB

H3mepenna  ranakTHue-
CKHX palHOLIYMOB, H3-
JayueRHs Lo # peHTreH

leomesnuyeckne  H3vepe-
Hud

Kocuuueckue n Y®-ayun

JHecTkas paauauus BO
BHYTpeHHeM mosce

y-ayuH
TonTsepxaeHne cymecT-

BOBAHUA MOTOKOB COJ-
HEeYHON mJasMbl

MHKpOMeTeOpHTH

* Dra Tabauna, ta6auua 2 ¥ pue, 1 cocramieHn OyTOMM,
! OnHOBPEMEHNO M He3aBHCHMO OT AMEPHKAUCKHX HCCJefoBaTesefl COBETCKUMHK
;gg'lenosa'renauu 6L OTKDHIT BHYTpeHHUH DaAMAaUMOHKHE nosc 3eyan, —ITpuns.,
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ITpodosxcenue

CnyTHHK Hara 3anycka 3agaun. PeayantaTn
«Tpan3ut-4B» 15 uon6. 1961 Onpezenenne burypu
3emsu. Buyrpenuni pa-

AHAIMOHHBIR nofic
«0SO-1» 7 mapra 1962 IepBass  «op6urasnbuas
coqnHeunas o6cepBaTo-
PHSi»; CONHEUHOe H3-

«Kocmoc-1»

«Apuens-1»
«3kcnnopep-16»

«XHy-xafikep-1»

«Bena» 1, 2 u «TRS-2»

«Dkenaopep-18»

«3%0-2»

«dnexTpo» 1 n 2

«Aprens-2»

16 Mapta 1962

26 anp. 1962
16 pek. 1962
27 mous 1963

17 okr. 1963

27 nos6. 1963

25 aus. 1964

30 aus. 1964

27 mapta 1964

!

JyYeHHe, peHTrew, Yo-
A y-TyuH, H3yueHHE
«MHKDOBCIIBIIIEK®,  HE
BabaiofaeMbx ¢ 3eMan

Kocmuyeckoe u coaxeu-
HOe H3AyYeHHe; MHKpO-
METEOpHTH

Hccnenosanne wuonocde-
pH
Muxkpometeoputn: 15000

yaapos 3a 7,5 Mmec.

Hccneposanna pagmaus-
OHHBIX NOSICOB

Hamepennst y- 0 peHTrex.
Jyuefl, TNOTOKOB HeAT-
pOHOB COJAHEUHOrO R
raJakTHYeCKOTO NpOHC-
XOXJeHHa. PagnauuoH-
Hble nofca

Hsvepenns  cosHeyHoro
BETpa, OTApHTHE 0O.aa-
CTeH MecTKOH paZzua-
UMH BHe pajHaUHUOH-
HbIX MOSICOB

MaccuBHBI CIYTHEK €BA-
31

OxHoBpeMeHHOe HCCAEAO-
Ban¥e C JABYX COYTHH-
KOB DafHAUHOHHLIX TO-
ACOB

TanakThyeckne pazuomy-
Mbl, MHKPOMETEOPHTH
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M podorsenue

Cny'nmn'

Jara samycka

3agaun, PeayantaTh

«daexTpon» 3 u 4

«3kcmaopep-23»

«0S0-2»
«Ilerac-1»

«I'ps6-6»
«ITerac-2»
«Ilerac-3»
«Monnus-1B»

«Teoc-A»

«OAO-1»

«[lareoc-1»

«ATS-1»

«0S0-3»

«0SO-4»

«ATS-3»

10 mons 1964
6 non6. 1964

3 desp. 1965
16 ¢eBp. 1965

9 mapra 1965
25 mas 1965
30 mona 1965
14 oxr. 1965

6 Hoq6. 1965

8 anp. 1966

23 mous 1966

7 nek. 1966

8 mapta 1967

18 okr, 1967

5 noa6. 1967

Mponponkenue nporpam-
Mbl «DsekTpoHas | n2

OGHapyxenue MHKpPOME~
TEOPHTOB

Haygenue Coumnna -

O6uapyxeHne MeTeOPHHX
YacTHI

Usyyenne Cosnua
MerteopHrie YacTHUH
MerteopHble YacTHIH

[MepBoe ¢ororpadupona-
HHMe 3eMJaH C paccTof.
Hus 36 000 kM

IaTb reosesnyeckHx SKC-
NepUMEHTOB

MMepBas «op6uTanbHasn
acTpoHoMHueckas oG-
CepBaTOpHs»; He BHI-
NOJHHAA  NPOrpaMMH
H3-3a BHIXOJa M3 CTPOSR
Garapelt

leone3snueckuit CNyTHHK,

nofoGHLIA  «DX0%, HO

Gosee MemJIEHHBIA (Iyr-

.vllon)aa ckopocTb — 5" B
c

dororpadpupoanne 3eM«
aM ¢ paccTOAHHS
36 000 kM

IMponoskene nporpam«
M «OSO» 1 u 2

Yerpeprass OpGHTANBHAR
cosqHeunas o6cepBaTo-
pus

IiseTHbie ¢dotorpadun
3eman ¢ paccTOAHHA
36 000 kM
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[1podosxcenue

CnyTHHR

Jara zanycka

3anayu, PesyanTaTnl

«leoc-B»

<«3Kcnaopep-37»

«Kocmoc-215»

«ESRO-2B»

«dkcmopep-38»

«Ieoc-1»

«0OAO-2»

<«0S0-5»

«0S0-6»

11 sans. 1968

5 mapta 1968

18 amp. 1968

17 man 1968

4 monsa 1968

5 nek. 1968

7 nek. 1968

22 sus. 1969

9 asr, 1969

Tpoaomxenne mnporpam-
Mt «[eoca-A» (cura-
Abl  KOTOPOTO MpeKpa-
Tauce 1 gek. 1966)

Hccaenosanue coJHeyHo-
ro H3JNydeHHs

AcTpoHoMAYecKHft  cmyT-
HHK, O06GopyaoBalHbli
8 Teneckonamu (npe-
KpaTH/ CyIlecTBOBaHHE
30 miona 1968)

Hayuenne coaxewHoro u
KOCMHAYECKOro ~ H3ayue-
HASA

PaznnoactpoHoMHuecKHe
HCC/ieloBatus

Hsyqenne cosmeusoro u
KOCMHYECKOTO  H3Jyue-
HH# BHe Maruutochepn

o 6 aus. 1969 11 Tenec-
xonos BTOpofi OpGH-
TaJbHOR acTpoHOMHUte-
cKoft o6cepBaTopHH
npopabotaan B obmed
cnoxHocTH 65 1 (do-
trorpajupoBaine  He-
CKOJILKHX COTeH O0bek-
TOB, B HaCTHOCTH nna-
Hernt Carypu) °

[Tponomxenne mnporpam-
Mb «0SO-4»

lecras opGuTanbias
conHeunnaa o6cepBaTo-
pua




TOCJIE OECSTH JIET KOCMHYECKHX HCCJEONOBAHHM 153

Tabruya 2

Kocmuueckne annapaTthi ¥ aBTOMATHIECKHE MEXNJNAHETHbIE

CTaHOuR

Haasauue

JAara sanycxa

Japaun, Peayabrarhl

«[Trnouep-1»

«[Tuonep-3»

«Jlyna-1»

«[Tnonep-4»

«Jlyna-2»

«JlyHa-3:

«ITnoHep-5»

«Benepa-1»

11 oxr. 1958

6 aex. 1958

2 aus. 1959

-

3 mapra 1959

12 cenrt. 1959

4 okT. 1959

il mapta 1960

12 desp. 1961

‘| JocTHxkeHne BLICOTH

114 000 xm; n3mepeHust
BHYTPEHHero pajsHalH-
OHHOTO 10fica, IJIOTHO-
CTH MHKPOMETEOPHTOB B
KOCMHYECKOM  NpocT-
paHCTBE H MeXIIaHeT-
HOTO MarHMTHOTO NOAS

OTKphiTHE BTOpOro pa-
AHALHOHHOTO MNofAca

4 aus. 1959 r. npona Ra
PaccTOAHHH 0KONO
KM oT JIyHu

Hsyuenne KocMH4ecKOro
H3/yueHHs B OKOJIOJYH-
HOM mpocTpaHcTBe (mpo-
el Ha  PAacCTORHUK
okono 60 KM OT
Jynw)

IMepBoe mocTwKeHHe UO-
pepxHoctH  Jlynm 13
cent. 1959 B 21 v 02 4
23 ¢ BC. Bp.

10 okr. 1959 r. npowaa
Ha PacCTOSHHE OKOJO
6200 xw™ ot JIyHst. ITep-
Bhie GoTtorpaduu He-
BHAUMONH C 3eMJH cTO-
ponbl JIyHH

Uccnexopanne xKocmuye-
CKOro mpoCTpaKCcTBa Me-
Xy 3emaeh u Bene-
po#

H3mepeline KOCMHYECKOro
U3JyYEHHs M MarHuT-
HOr0 MOJA B OKpecT-
HocTAx Benepu
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ITpodosxcenue

HasBanne

Jara samycka

3anayn, PesyabraTt

«Pefinnxxep-3»

«Pefinxep-4»

«Mapuuep-2»

«Pefin pxep-5»

«Mapc-1»

«JlyHa-4»

«Pefitxnep-6»

«30H1-1»

«Pefin mxep-7»

«Mapunep-3»
«Mapunep-4»

26 sus. 1962

23 anp. 1962

27 asr. 1962
18 okr. 1962
1 Hon6. 1962

2 anp. 1963
30 suB. 1964

2 anp. 1964

28 wmionsa 1964

5 uoa6. 1964
28 Hon6. 1964

28 snB. mpowes Ha pac-
croaunu 37 000 kM oOT
Jlynnt

JocTHXKeHHe  NOBEpPXHO-
cth JlyHu (Ha HesH-
ZIuMofi cTopore) 26 anp.
1962 B 12 4. 40 mun
BC. Bp.

IMpowen Ha paccTosHUH
41000 kM or Benepn
14 nex. 1962 '

O6aeren Jlyny, npu6au-
SMBIUHCbL K Hell Ha pac-
crosiHue 735 KM

Mpomen Ha paccToaHHU
okono 200000 xm oT
Mapca

6 anp. 1962 npumepHo B
1 v 26 MuH npomua Ha
paccrosnnu 8500 kM oT
Jyus

2 tesp. 1964 B9 424 Mun

3 ¢ ROCTHr MOBEPXHO-

cru JlyHel B pafione
Mopsa CnokoficTBua

B mone 1964 npowen Ha
paccrosuun 100 000 kM
or Benepu

IMepenas Ha 3emmo 4316
CHUMKOB  IOBEPXHOCTH
Jiyun, 31 wmions 1964
B 13 u 25 mun 49 c
nocrur JIyau B pafione
Mopsa OG6nakos

Hsyuenne nnanernt Mapc
15 niona o6aeren Mapc
Ha pacctosaHuu 10000 kM
H nepelan Ha 3emJi0
21 xpymioMacmTaGHbIA
CHHMOK MOBepPXHOCTH
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[Mpodoscernue

Hassanne

Jlata sanycka

3anaun, Pesyasratnt

«30Hil-2»

«Peftit1xep-8»

«Peftigxep-9»

«JIyna-5»

«Jlyna-6»

«30Ha-3»
«Jlyna-7»

«BeHepa-2»
«Benepa-3»

«JTyna-8»

«[Tuonep-6»

30 noa6. 1964

17 desp. 1965

21 mapra 1965

9 mas 1965

8 urona 1965

18 uona 1965
4 oxkr. 1965

12 HOﬂ-G. 1965
16 Hos6. 1965

3 nek. 1965

16 aex. 1965

MMpu6ausnacs x mnnaaxere
Mapc B aBrycre 1965

IMepenas 7137 dororpa-
d‘:uﬁ TIOBEPXHOCTH,
20 ¢eBp. 1965 B 9 u
57 MHH ROCTHT Jlgnul
B pafione Mopa Crno-
KOACTBHSA

Mepenas 6150 ¢ororpa-
(guﬂ NOBEpXHOCTH, R0-'
crar Jlynn B pafioHe
KpaTepa Anvdone
24 mapra 1965 B 144
08 mun 20 c

12 mag 1965 B 1% u
10 mun gocturaa Jly-
ne (Mope OGaakoB)

[Mpomaa Ha paccTOAHHH
160000 kv ot JlyHu

dotorpadupopanne  no-
BEpPXHOCTH J'IXHH c pac-
crosHua 9220 xm

Hocturna Jiyas (Oxean
ngb) 7 okr. 1965 B
22 4y 08 mMuH 24 ¢ -

27 demp. 1966 B 02 u

. 51 myun npu6amsuaach
K Benepe Ha paccrosi-
HHe 24000 km

1 mapra 1966 B 06 u
56 MHH BnepBHe J0-
cTArIa  NOBEPXHOCTH
Beneput

6 mek. 1965 B 21 w
51 mun 30 c mocruria
Jlyun (Oxean Byps)

Hsyuenne ConHua
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SAKJIIOUEHHE

Ipodosxcenue

Haasanune

Jata sanycka

3anaun, PesyabTaTh

«Jlyna-9»

«JIyna-10»
«Cepseftop-1»

«JIysap OpGnrep-1»

«Hnone§-7»
«Jlyna-11»
«Cepaefiop-2»
«Jlyna-12»

«Jlynap OpGurep 2»

«JlyHa-13»

«Jlynap OpGutep 3»

«Cepsefiop-3»

31 saus. 1966

31 mapra 1966
30 mas 1966

10 asr. 1966

17 aBr. 1966
24 apr. 1966
20 ceHT. 1966
22 okr. 1966

6 Hoa6. 1966

21 nek. 1966

5 ¢desp. 1967

17 anp. 1967

Mponseena MArkyio mo-
cajiky Ha MOBEPXHOCTH
JIyHn u nepefana Ha
3emao paf  KpymHO-
Macwtabubix ¢ororpa-
duit ) ’

TlepBhit  HCKYCCTBeHHbIR
_cnyTHHK JlyRmH

Marxa(n nocang)a Ha JIy)-
Hy (kpatep Dremcren
2 wioHA 1866; nepenan
Gonee 11000 ¢oro-
CHHMKOB

HckycerBennbifi  cnyTHHK
Jlyest  (dotorpadupo-
BalHHe MOBEPXHOCTH)

Uayuenne Cosnua (aHa-
aoruuHo -«[TuoHepy-6»)

HckyceTBeHHBA  cOYTHHK
Jlynu

23 CceHT. NOCTHr MNOBepX-
HocTH JIynet

Cnytauk Jlyum (doro-
rpadupopanne nopepx-
HOCTH o

Cnytauk JIyaw  (doto-
rpaduposaHne mnoBepx-
HOCTH)

24 nek. 1966 ocymecTBH-
J1a MArKylo noCajky Ha
Jlyne (Okear Bypb) u
nepefana CHHMKH 0O-
BEPXHOCTH

Cnymunk Jlyuwm (nosrop-
Hoe ¢dororpaduposanne
MOBEPXHOCTH)

20 anp. 19?8 MATKO ce)n
Ha Jlyne (Okean Bypsn);
X 3 maio 1967 mepenan
6315 dorocunmKos
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IMTpodorxcenue

Ha3asauue

JHara 3anycka

3apaun, PesyabraThl

«Jlynap OpGurep 4»
«Benepa-4»
«Mapunep-5»

«Cepsefiop-4»

* «dkennopep-35»

«Jlynap OpGurep 5»

«Cepseftop-5»

«Ceprefiop-6»

«[Tnonep-8»

«CepBefiop-7»

«30Ha-4»

4 mas 1967
12 noua 1967
14 nons 1967

14 wona 1967

19 miona 1967

1 asr, 1967

8 cenr. 1967

7 Hoa6. 1967

13 zex. 1967

7 sauB. 1968

2 mapra 1968

Cnymuuk Jlyau  (doto-
rpadupoBanue)

Uccnenosas  aTmochepy
njanets Benepa, Msr-
KO TpH3eMJHJIach Ha
Benepe 18 okr. 1967

19 oxkrt. 1967 npuGau3mi-
ca Kk Benepe na pac-
CTOsIHHE KM

17 wmiona pasbunca o mo-
BepxHOCTh JIyHH

"CnytHuk JIyHn (u3yye- .

HHe NpPOCTPaHCTBA Me-
xKay 3emael u Jlyno#)

Cnymauk JIyau  (doto-
rpaduposanue)

Msrkas nocagka Ha Jly-
ne 11 cenr. 1967; x
24 ceHt. 1967 mepena-
aa 18006 dorocuum-
KOB; BIEpBHle MPOHSBe-
ZeH aHajaM3 COCTaBa
JAYHHOTO TPYHTa

IMpononxkenne mnporpau-
mbt «CepBeftopa-5»; mo
KOMaHAaM ¢ 3eMJH ne-
penaBuRYJACH HA 2 M

Iposomxenne nporpay-
mbl «ITnonepoB» 6 u 7

10 snB. 1968 msrko ony-
ctuaca Ha Jlyny B
20 kM K ceBepy oOT
Kpatepa Tuxo; nepe-
nan dororpaduH u npo--
W3BeJ aHaJH3 COCTaBa
. IYHHOTO TPYHTA

Buimen Ha reHOLEHTPH-
ueckyio OpGHTY




SAKJIIOYEHUE

[Tpodosnenue

Haspanue

JHara sanycka

3apnauu, PesysabTaTH

«Jlyna-14»

«30HA-5»

«[Tuouep-9»

«30H7A-6»

«BeHepa-b»
«Benepa-6»
«Mapnuep-6»

«Mapnuep-7»

«30HA-T»

7 anp. 1968

14 ceur. 1968

8 Hon6. 1968

10 Hoa6. 1968

5 aus, 1969

10 ans. 1969
25 ¢esp. 1969

27 mapra 1969

7 asr, 1969

Cnyruux Jlyne; n3yue-
HHe TPaBHTALHOHHOTO
noas JlyHn

Ha ero Gopry uaxonu-
JHCh JUBhE OpraHmus-
MH (B TOM uYHCHae He-
CKOJIbKO uyepenax); no-
ciae obaera Jlyun npu-’
semanaca B Huamit-
CKOM oOKeaHe 21 cenr.
968

MporuosupoBaune  cou-
HEUHKIX BCNblleK (TMpo-
Jo/KeHHe NpOrpaMMH
«[Tuoneposs 6, 7, 8)

14 Hoa6. obneren JIyny

Ha paccTosHHH
2420 kv M npu3eMJHJ-
cd Ha  TeppHTODHH

CCCP 17 non6. 1968

30 wmoaa 1969 nponeren
BGausw Mapca B Ha-
npaBjieHHH ¢ samaja
Ha BOCTOK M nepelan
77 BeNHKONENMHBIX
CHHMKOB TIOBEPXHOCTH

3 aBr. 1969 mponeren Han
Mapcom no moaspHok
TPaeKTOPHH H NepenaJ
124 cuuuka noBepxHo-
CTH

Ta xe mporpamma, uTo M
y «3ouna-6»: 11 asr.
obseren Bokpyr JIyHH
H NpH3EMJAHJCH Ha Tep-
puropun CCCP 14 asr.
1969; 8 u 11 asr..npo-
H3BOJMAOCH  (oTorpa-
%nponarme 3eman wu

YHH; TOJYYeHH mpe-,
BOCXOJHEE CHHMKH
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160 3AKJIIOYEHUE
Ta6auya 4
CnHcOK 3Be3Jl, HMEOWHX HEBHAMMEX CNYTHHKOB
N Haszanue n P a MiMo
1| Bauxafimasn Lenraspa| 0,762 247 - 0,010 0,0018
2| 3pespa Bapuapaa 0,530 24 0,0245 0,0015
3| BD + 36°2147 = Jla- | 0,398 8,0 0,0336 0,01
naug 21 185
41 61 Jle6easn 0,292 4,8 0,0102 0,008
5| Kporep 60 A 0,249| 16 a==0,03 | 0,009—0,025
6| BD + 20°2465 0,213 26,5 0,11 0,032
7| o* dpunaua 0,201 2,99 0,012 0,029
8| 70 3meenocua 0,193 17 0,015 0,008—0,012
9,89 0,014 0,012—0,015
9| Ci 2354 0,184 10,8 0,028 >0,02
10| & Bosonaca 0,145 2,2 0,02 0,1
11| v Tepxyaeca 0,117} 8 nan 16} 0,5 vau 0,15 —_
12| Pocc 434 0,064 1,3 0,038 —
13| 6 Opaa 0,062 34 0,05 05...0,8
14| BD 4- 11°2625 0,061 124 0,15 —_
15| & Bonosen 0,040 25 0,08 0,6
16| 16 JleGema A 0,039 1,61 0,012 —_
17| 16 Jle6ens B 0,039 1,59 0,031 —_
18} £ Paka C 0,039| 17,5 0,191 0,9
-19| p Opaxona 0,033 3,2 0,026 0,6

70 — TPHrOHOMETpHUECKHA mapana/iake B CeKYHRAX AYIH.

@ — BUAUMAR GOJblIas NOJYOCh BO3MYLlEHHOR OCHOBHOR cocTasasomest, B CeXyH-

Jnax Ayr,
O — BUAHMAR aMnJUTYAa KOaeGaHMA MO NPAMOMY BOCXOXAEHHIO, B CEKyHAax
AyTH.
P — nepuop o6pamenusa B rogax,
M —macca cnyTHKE (MjOpurepa = 0001 Mp).
Tabauya 5

Coanne

Huamerp 2R =1,3920.10" cm
Macca M=1,989.10% p

Bpaiuenne BOXpyr ocH (CHAepHUeCKoe):
A=0° 14,5° B 1 cyr (sxBaTop)
A=45° 13,2° B! cyr
A=90° 11,8° B 1 cyr (nomoc)




161

ﬂéCJIE OECATH JIET ROCMUYECKHX HCCJIELOBAHHUM

160 68’9 Yo £'1vg .SQL (1o1) Y vorsrn
b g'gl Youx gg.'¥91 96y (exuHLAID 2) rh BAwdH
- LAO ¥HI'Y 19%°0 qUreHdoNg
- 142 0293 261'0 weHdy
:9IrOHh WOL &
edadoonsy HUW g h QI Yol gl0‘¥8 082 SOHHLALD § Q meds
edos ' .
-egNE€ mIOONOOUL € -— 14> ¢g'g HBLH
Hibou Xumewal - 14 s_m.m.«- % u..os..%.
‘meron Howaloud - 1A2 g88'[ €62°0 OHMIdL
.._.ouud_ao rdAued) ' S3UOHR WOJ €
‘edogpoomie seHLOK[] | HHW Oy b O] — HEK ] b 0] vox 98y'62 251 HONHHLAID Q] a. HdA1ep)
- LA 689°91 088°1 owourre)
- it | i ooied
- BH
("HD ‘"HN) Hrfor - 149 691 aev'o o.m
-ON JNMHWOLBOJOHK $OUOHB NOL &
‘8d3pooNLE EBRHLOX[] | HAN OC h 6~ HENW (G h § YOI z9g*I1 8L GOMHELALD Z| .-N doinnQf
*0: - 1£0 gg1g'0 | £0600°0 2090
NOREOHYO d) Maow - .&ommww._ 28€20°0 SoNyIYY
-JONle KeHHIWadsed 9 899'3% HHN /g h %3 woJ ]gg‘| 6'22% - & odew
LOH MdI¢OOoRLY 14> 1L #¥8e" BHA
edagoonse uo...oo:M 2 60F% E:m; W. |4 ﬂo.“a“.“m.m_.& o.m! l:. w ﬂ BIN3g
NOH
-4OHY0 1) !Mwwo:.-
KEHhEI'QO BeRIoW 1K 6282 Yol G19°0 &'801 (1oH) & edomag
19 MdadIONLY 14 68 Yol 0§30 6'28 (2H) & yndAxdow
HALA med s .ea_o ( )
9 ‘MOBh BHED ‘ML 906 OH|
BHHELINHA]T ‘suHaMeds Youdap| no:aoﬁoo ..uo.»wo.. HAMRLADD BLoRLL
Bematrog '

BNILOIHD BEHRIHKO)



JIUTEPATYPA
IJ1d OJAJIBHEHIIErO UTEHUA

UnraTens, KOTOpHIT 3amHTepecyeTcsi Gojee riayGOKHM H3y4eHHEM
KOCMHYECKHX HCCIeAOBAHMH, MOXeET OGPAaTHThC K MHOTOYHCIEHHOH JH-
TepaType. .

Pe3yabTaThl HCCNELOBAHUS OKOJO3€MHOTO KOCMHYECKOTO IMpOCTpaH-
CTBA, MEXNJAHETHOro NPOCTPaHCTBA, COJHEYHOM cHcTeMn M Gonee na-
JMekHX 06bexToB ny6aHKyiotcs B xypHanax «Ilokaanm AH CCCPs,
«KocMuueckue HcciiefloBaHHs», «ACTPOHOMHYECKHH XKypHam», «[eomar-
HeTH3M H a3pOHOMHUSA».

Bonee mony/nspHOe H3jOXKeHAe TeX e BOMPOCOB uUHTaTelb HaiAer
B JXYypHa/nax «3eMas H BceleHHas», a Takxe «[Ipuponar.

)X.'m KODPOTKHAX CNpaBOK Jyyule Bcero o6paTHTbCa K PedepaTuBHOMY
KypHany «AcTpOHOMHA M KOCMHYeCKHe HMCC/IeOBAHHA», H3NABAEMOMY
BHHUTHU. Tor e HHCTHTYT MepHOAMueCKH BHINyckaer cGopuuk «Hrtoru
HayKH», coliepXKalllie O0G30pH HCCJeNOBaHHA MO TeM HAH HHEIM mNpo-
G6aeMam (CouaHue, naaHeTH, MeXMJaHeTHaA cpela H T. A.).

Unuratemo, noxenakomeMy Gojee rayGoKo NO3HAKOMHTbCS € 3aKo-
HaMH ABM)KeHHA HCKYCCTBEHHBIX HeGeCHHX TeJ, Jydlle BCEro 06paTHTLCA
K KHHraM:

Jesanroackuii B. H., KocMoHaBTHKA B S/eMeHTapHOM H3JOXeHHH, M.,
«Hayka», 1970,

Kune-Xuau [., Ha6nonaa cnytauku 3eman, M., «Mnp», 1968.
3ckobaa 1., Metonu acTpoanHaMuky, M., «Mup», 1971,

Ias yrayGaeHHOro u3ydeHHst HeGecHOR MeXaHHKM MOXHO [OpeKO-
MeHI0BaTb PYKOBOICTBO:

Hy6owun I'. H., Kypc HeGecHol MexanukH, 4. I—V, M, «Haykas.
PesyabTaTel HCCAeNOBaHHA JIYHEl H NJIaHET OpH NMOMOIIH Ha3eMHLIX

MeTONOB H KOCMHYECKHX arnapaToB OMHCaHH B CJAERYIOLINX KHHTax:

Kaysa Y., Bpeneuwne B ¢QusHKy naaner 3eMHoOft rpynme, M., «Mupy,
1971

Byo l}gxi:., MeTeopHTH H NMPOHCXOXKAEHHe COJHeuHOR cHeTeMH, M., «Mup»,
71.

C HOBHIMM HanpaBJleHHAMH B acTpodH3HKe UMTaTeJb MOKeT MOSHA-
KOMHTBCH N0 KHHre:

Yuxc T., Actpobnsuka Brcokux sHeprufi, M., «Mup», 1972,
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YBA)KAEMBIFI YUTATE/Ib!

Bawmn 3aMeuaHHs O COAGPXAHHH KHHTH, ee
ohOpMIIEHHH, KauecTBe MepeBOAa W AP. MPOCHM NPH-
chiaTh no anmpecy: 129820, Mocksa, U-110, I'CII,
I-#t Puxckuft nep., A. 2, H3a-Bo «Mup», -



X.-K. Mekep

SKCIIEPMMEHTAJIbHAS
ACTPOHOMHUS

PexakTtop JI. B. Camconenxo
Xyzoxuuk 0. C. Ypuanuees
XynoxecTBeHHHI pefaKTOp
H. A. Llasposa
TexHHUYecKHA PelaKTOD
E. C. Horanenxosa
Koppektop O. K. Pymanyesa

Caano B HaGop .30/ 1973 r.
IToanucano K nesatd 24/IV 1973 r.
Bymara tun. Ne 2 84X108!/3;==2,63 Gym. J1.
8,82 yca. ned. 1. Vu.-u3g. 2. 7,86
Haz. Ne 27/7036. 3ax. M 518
Ilena 87 kom.

U3JATEJIbCTBO «<MHP»
Mocksa, 1-#i Puxckuft nep., 2

Opznena Tpyaosoro Kpachoro 3namenu
Jlenuurpafickas Tunorpadus N 2
#iMenn Esreunn CoxosioBoft
Colosnoaurpadnpoma
npu TocyRapCcTBEHHOM KOMHTETe
Copera Muuncipos CCCP
no AenaM H3LZaTENbCTB,
nonurpaduu H KHHIKHOA TOProsJH
r. Jleannrpan, JI-52,
H3maRtnosckuit npocmexr, 29



B 1973 r.
M3/aTebCTBO «MHD» BBIyCKaeT KHHTY

P. Teitaop
CTPOEHHE H 3BOJIIOLHUS 3BE3]]

He6oabmas 1no o6beMy KHHra SHAKOMHT 4HTa-
Tend ¢ COBPEeMEHHHIMH HaHHHIMH O NPOMCXOXICHHH,
CTPOeHUH H RaabHefimel cyApbe 3pe3s. OHa OTKpH-
BaeTcl OCHOBHBIMH JNAHHBIMH HaGaiofeHHf, Jexa-
UMK B OCHOBE TEOPHH 3BesfAHON sBomionnH. [anee
paccMOTpPeHH BaXkHefiune (H3HYECKHe NpPOIECCH,
onpefesiollHe CTPOEHHe 3Be3Ji M BLIXEJNEHHe SHep-
MM B HX HeApax. Csenpyowmufi pasgen nocssillleH
sHakoMcTBy ¢ CosHuem. 3areM HAeT pacckas o 3a-
KJIOUMTENbHBIX  STanax SBOJIONMH  3Be3l  THNA
ConHula — KpacHHIX THraHTax M GeabiX KapJaHKax,
a TaKxXe IPaBHTalUHOHHOM KOJMIAICe.

Kuura paccunTana Ha IIHPOKHe KDYrH dHTaTe-
Jiefi-Hecneuuag nCcToB, HHTEPeCYIOIHUXCcs npobaeMaMH

HayKH.




B 1973 r. ,
u3natenbcTBO «MHup» BBIMyCKaeT KHHTY

A. Ulama
COBPEMEHHASI KOCMOJIOTHUA

Kak yctpoena Bcenesnaa? dtor Bonpoc 3ana-
BanH ce6e HawM MpelKH, OH HuTepecyeT Hac, H Ha
Hero GyHyT HCKaTh OTBeT HAalM AaJeKHe MNOTOMKH,
H6O 3TO ONWH M3 OCHOBHHIX BOMPOCOB HayKH, KOTO-
pHIfi fBJSETCA NpeaMeToM 0coGOf OTpacsiH acTPOHO-
MHH — KOCMOJIOTHH, TeCHO cBfisaHHOA ¢ (H3HKOM,
B HaCTHOCTH ¢ TeopHefi oTHOCHTeNbHOCTH DfiHlTeANA.

IMo3HakoMHTb uHTaTeNIl C OCHOBAMH COBPeMeH-
HOA KOCMOJIOTHH — TaKyl0 Sajady MOCTaBHA nepen
coGofi u3BecTHHI anranfickuft yuennti [, Illama. Ou
paccmaTpHBaeT qménqecxue NPHHUMMIE KOCMOJOTHH,
TEODHIO TATOTEHHS, NOCTAHOBKY KOCMOJOrHYeCKoH
3anavn, COBPeMeHHLle NPeACTaBJEHHA O CTPYKType
H SBO/MIOLHMH BceneHHON B Ue/OM M COCTABJSAIOIIAX
ee 06beKToB, HaGmoLaTenbHble NOATBEPIKAEHHA pas-
JIHYHBIX KOCMOJIOTHYEeCKHX TeOpHil.

Knura paccuutaHa ua uutatenet co cpeaHHM
ofpa3oBalHeM, Ha npenoaaBatesiefi (H3UKH B KO-
nax u By3ax. Ouna Gymer Take MosiesHa CTYREHTaM
M/IaAWHX KYPCOB, a TakKxKe JHIAM C T'yYMasHHTapHbIM
o6pa3oBanHeM, HHTePECYIOUIHMC ecTeCTBEHHO-Hayy-

. HBIMH BONIPOCaMH.
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