[{=14]

N
1
1
u ) ¢
1
3
~
. 1
\ i
~ v "r~ f.-
. R .
. L e _ ~
N =
- e M
% N
B w
-
£z
.
- . N

.
~
3 -
> R 1
' [ =2
: -
- b
.
E Rl
- at
. c -
W
Y
.
’ {
- -
[}
~

CroBo Slovo N




4TO
4TO

Mpod. XenHy, Xabep
Unntoctpaumm AHHbI-JT3bl Mime

u Neppa BepHepa
Mepesop c Hemeukoro A.l.ToTouasa

CroBo Slovo



Mpepmcnosue

Ha npotsenuu Thicsuenetwii 3sesgbl
6binM HENOCTUMMMBI ANS CO3HAHMA Yeno-
BEKa, HO OHW 3aBOpaXueank ero. Moaro-
MY HayKa O 3Be3ax — aCTPOHOMMS — 3TO
OfiHa M3 CaMbIX [PEBHUX.

MoHapobunmce Thicsum neT, urobbl nropy
ocBOBOAMIMCh OT HauBHBIX MPEACTaBne-
HMI O TOM, YTO 3B€3[ibl — 3TO CBETALLME-
€5 TOUKM, MPUKPENNEHHbIE K OrPOMHOMY
Kynony. Bnpouem, KpynHeiwme Mbicnn-
Ten APEBHOCTH MOHUMANK, YTO 3BE3HOE
Hebo ¢ ConHuem u JlyHol — Heuto Bomb-
wwee, Yem MPOCTO yBenMyeHHoe ropobue
nnaxetapus. OHu porapblBanuch, 4TO
NNaHeTLl 1 38e31bl SBNSIOTCS OTAENbHBIMM
HeBecHbIMU Tenamu M, NOfoBHO Halwel
3emne, ceobopHo napsT Bo BeenewHoi.
OHu He Bepunm B cyLyecTBoBaHHe Hebec-
HOM TBEPAYM M CumTanM, 4TO rny6uHbl Bee-
nenHoM BecripepenbHo Benuku.
ActpoHomam Hosoro spemenn ypanoch
ornpefenuTb paccTOsfHUS [O MNaHeT u
Macwrabbl ConHeunol cuctembl. Jiuwe
nocne 3TOro CTano BO3MOMHBIM BCEPbE3
rOBOpPMTb 06 WCTHHHBIX pasmepax M sip-
KOCTW 3B€3p,.
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PesynkTaTbl OKasanuch HEOKMAAHHBIMM:
BLISICHMIOCh, YTO BONBLLUMHCTBO 3BE3p Ha-
wero HeBocsofa BO MHOro pas Gonblue
3emnu. OpHako paxe Bo BpemeHa,
korpa CornHeuHas cucTema yxe 6bina
FOCTaTOYHO XOPOLIO M3y4YeHa M CTamm
M3BECTHBI 3aKOHbI [IBUXKEHMS MNaHer,
MoK BCE elue He [orafbiBanich O TOM,
KaKOBbI )K€ MCTHHHbIE pasmepbl [anakTu-
KM 1 Kak HeobbsiTHa BceneHHasi, B KoTto-
Po¥ mBYT 3Be3pbl — cectpbl ConHua.
C Hayanom KOCMM4ECKON 3pbl 3Be3gabl
cTanm Ham 6rike. Mbl cmorim npukoc-
HyTbes K Benepe u Mapcy, Hawmm 6nm-
Halmm cocensm, a Ha JlyHy pae He-
CKOMBKO Pa3s BbICAXMBANMCh aCTPOHABTI.
Tak uTo ppesHeliwas Hayka O 3se3pax,
aCTPOHOMMS, B HALLM [HM HE TOMBKO He
ucyepnana cebs, HO, HanpoTHB, cTana
ewe 6onee UHTEPECHON.

Mpogeccop
Xesiny Xa6ep.

66K 2266
x93

Mepeson AF.Torouasa

Hayunsik pegaxtop BI.Cypams
Peaatop MBTonyGoscxan

Copyright © 19621989 Tesslolf Verlag, Numberg
Epe

© Slovo/Croso Nepeson

ISBN 3 7886 0247 3 (Tepuana)
ISBN 5 85050 026 X (Poccwkcran

X W KOMNMIOTEpHER BEpETKE

@epepauys)

ororpaipm:
e Vebesitung dieses Bucher oder von Teden dacau Fin, Furk oder Farmsshen, dor Nachcuck
migung

der die

gabe st o Gana

et vm.;« Gesta

paso wa uspaHe 4

copam v o ot wron s epptapu Pocom » cTpax CHI rpaarennr agatenscrey «Cronca. Mepenesarca
 enocobam, sanucs

o uw ¢ BparmenTon 8 oo ope K TIouMK
eocnpowssoRsIM

2 nnery, M o6k

14KOPNALYIO CHCTEMaNH TOMBKD C MHCHMENHOTO PaSpeIENHS WSAATENCTBa «Croso.



CopepixaHue

HebecHble cBeTMna

Kakum Bupenu Hebo Hawm npepku?

Kak ntogy nousinu, uto 3emns
Kpyrnas?

Kro nepsbim oTKpbIn, 4to 3emns
obpawaetcs sokpyr ConHua?

Kro Bbluncnun opbutel nnaHet?

PoxpeHve 3Be3p

CKONbKO 3Be30 Mbl BUOUM Ha Hebe?
Yro takoe ConHeyHas cuctema?

Moyemy BCce nnaHeTbl PasHOM
BENMUYMHBI?

Kak Bo3HMKNM Honblume nnaHeTbi?

PopctBeHHMKn 3emnu

Kak yctpoeHa Hawa 3emns?
Mouemy Ha Benepe HeT u3HM?

Mouemy Ha Mapce paspexeHHas
atmocepa?l

XonogHo nu Ha Mapce?

Yro takoe nnaHetouppi?

Kakas 13 nnanet camas 6onbias?
Ckonbko koney, y CartypHa?

Kakue nnaHeTbl Ha3bIBAOT
BHELHMMMU?

KomeTtbl, MeTeopuTbl
W nagarowme 3Be3apl

Yro takoe kometa?
Korpa BepHetcs kometa lannes?
Yro Takoe merteoput?

ConHue — rasosbiv LWap
C aTOMHOM MeYKOoMU

M3 yero coctout ConHue?
Mouemy ConHue He oxnapaetcs?
Kak BO3HWMKaeT COMHEeuYHbIM cBET?

ConHue u 3emns

Yro TaKoe COMHeuHble NATHa?

BnustoT nu conHeuHble NATHA
Ha Hawy noropy?

Yro TaKkoe cesepHoe cusHue!

Kakosa npupopa ynbtpacguonetosoro
u3nyyeHus?
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Hawa cocepka JlyHa
OTt4ero NpoucxogMT NonHoe
conHeyHoe 3atmenune!?

Kak Bo3HuKaroT npunuebl U oTnmebi?
Yro Takoe nyHHble mops?

Kak sbirnsgut Jlyna?

Kak Bo3Hukna JlyHa?

Cectpbl ConHua

Korpa «Bosgep-2» nponetut Mumo
Cupuyca?

Kak Msmezpmor paccTosHus

po 3Be3p!

Yro Takoe csetoBoM rog?

Kak onpepensior pasmep 3se3sppl?

Yr1o Takoe 3Be34bi-rMraHTbl
U 3BE3abl-KapnuKu?

Yro TaKkoe 3Be3pHble
ckonnexus?

Yro Takoe pBoMHble 3Be3fbl?
Yro Takoe cBepxHoBas?

Kak uyacto BcnbixusatoT
cBepxHoBble?

Hawa lanaktka —
Mneunbin [MyTb

M3 yero coctout lanaktuka?
Yro TaKkoe rasoBble TYMaHHOCTH?

Kak mbl Bugum ManakTtuky ¢ nomoupio
pagmoBonH?

Yro TaKoe wapoBbie cKOMneHus?
Yro Takoe yepHas pbipal

[paHMUpbl NpOCTpaHCTBa
U BPEMEHM

Yro Takoe cnupanbHas TYMaHHOCTb?

Kak namepstot paccrosHus
0O ranakTuk?

CKkonbKo ranaktuk Bo BcenenHoi?
Yro Takoe KpacHoe cmelleHue?
Yro takoe bonbwon B3pbie?

Jliogm B panekux mupax
CyLiecTByeT Nu XM3Hb Ha BaneKux
3gespax?

Mouyemy Mbl BPSA N1 BCTPETUM BO
BcenenHon 6patbee no pasymy?
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HebecHble cBeTuna

B npesHocTH, Korga Hawu npepxm ele
XMNM B nelyepax,
OHU KaXAYI HOub
cmotpenu Ha Hebo
M YAMBNANMCb: Hap,
MX TrOonoBamMMu, B
6e300HHON BbILMK-
He, cBepKanu 6ecyuUcCrneHHble TOYKM;
MEeAneHHo NPOXoAs CBOM KPYr, OHW MC-
yesanu K yTpy, 4tobbl BHOBb MOSBMUTLCS
cnepyowen Houbto. U Tam, roe pHem
csepkan orpomHbii auck ConHua, Ho-
Yblo, pPasroHss TbMy, cusna JlyHa, Ko-
TOpas NepuOAMHECKM MEHANa CBOI
dopmy.

MNMouemy 3to npoucxomut, HawwmM Npeaku

Kakum
BHaenM Hebo
HawmM npeaku?

4

He MOHMManu U O6BACHWUTL HE MOrnu.
Ho npownu Tbicsuenetus, n nocteneHHo
nopu cospanu obpas Toro, YTO OHM
BUO.ENM.

3emns, No ux npepcrtasBneHusm, bbina
FMraHTCKMM JMCKOM, Ha KOTOPOM MOKO-
MTCA OFPOMHBIM Kynon — HebecHbIN
csof. M ator cBop co BCemMM CBOMMM
3B€3/1aMH ME[INIEHHO BPALLAETCS BOKPYT
Hee. ConHue HaxoguTCs BHYTpM Kynona
M KyAa-TO UCHE3aeT BEYEPOM, HO Ky-
[a — HUKTO He 3Haer.

CHapyxwu, 3a HebecHbim CBOOM, FOpHT
OrPOMHBIM KOCTEP, KOTOPOro Henb3s
yBMAETb NoTOMy, 4TO HebO Henpo3pau-
Ho. OpgHako B Hebe umeeTcs MHOro ma-



NeHbKWUX [ObIPOYEK, CKBO3b KOTOPble
CBET KOCTpa MPOHMKaeT Ha 3emnio.
[lHeM ero He BMIHO M3-3a SPKOro cBeTa
ConHua. 3aTo HOUbIO ThICSYM AbIPOYEK-
3BE3[, CUAIOT HAf, HalleH rofoBOM.

Tak pymanu mHorue, Ho He Bce. Heko-
TOpble HapOAbl, HanpoTus, Bbink ybex-
[eHbl, u4TO 3BE3hbl Kpenstcs K Heby,
KaK 3neKTPUYEeCcKMe NAMMOYKM NpHKpen-
NAIOTCH K NOTONKY.

Ha npoTseHun MHOrMX BEKOB TaKue
npenctasnenus o Hebe u 3esfax Guinu
obLLenpuHSTEIMM, M TONMBKO 3a Nocneg-
Hue 500 neTt noAM HaKOHEL, OKOH4a-
TenbHo  pa3obpanucb, 4TO  XKe
[EeNHCTBUTENBHO CBETHT Ha Hebe.

HouHoe He60: MHOKECTBO CBETSLUMXCS TOHEK
u JlyHa, MOCTOSHHO MEHSIIOLLAas CBOIO (hopmy,
6binm ANS HALUMX NPEeAKOB — NepBOBbITHbIX
Nofesi — HepPa3PELUMMON 3arafHoM.

MoHsTb YCTPOWCTBO MMpa NOAM MbiTa-

NUCb OYEeHb [aBHO.
Kak mogm CHavyana onu pora-
NOHANM, panuck, 4to 3emns
4yto 3emna — He AMCK, a Lwap.
Kpyrnasa! Ha 3ty mbicnb ux

HaBenu MOPCKHe

nytewecTsus. [lpesHue nopu 3aMeTu-
N1, 4TO, Korga Kopabnb ucuyesaeTt 3a
FOPU3OHTOM, €ro MauyTbl elie HEeKOTO-
poe Bpems BuAHbl. [lepBble acTpoHo-
Mbl — UCCNEAOBATENM 3B€3[, — MPULLNKU K
BbIBOAY, 4TO Kopabnu nepesanueatoT
yepes KaKylo-TO TaMHCTBEHHYIO ropy, a
MMEHHO — 4Yepe3 KPMBU3HY 3emnu.

OT 3TOM MbICM [0 MOHMMAHUS TOroO,
yto 3emns umeet opMy Lwapa, bbino
y»e Hepaneko. B koHue V Beka fo Ha-
Wweu 3pbl rpeveckue cunocodbl M act-
POHOMBI yXKe bbinu yBepeHbl B TOM, YTO
3emns Kpyrnas, OfHaKo B Hapoje
NnpepcTaBneHMe O TOM, YTO OHa Mnnoc-
Kas, coxpanunocb Brnotb Ao XVI seka.
Yxe B 250 rogy po HaweMl 3pbl rpek
dpatocdeH o4eHb TOUHO BbIYWUCIHA K-
HY OKPYMHOCTM 3eMHOro wapa, a
BENMKMW acTpoHoM [lTonemen, XMBLUMH
8 Anekcangpwm B8 140 ropy Hawen 3pel,
AononHun Hoebii obpas BcenenHoi. OH
cuuTan, 4to 3emns — 3TO Lap, 3aKnio-
yeHHbI! B ewe bonblumii Wwap HebecHoro
ceopa. HebecHas ocb, TO ecTb NHHMS,
BOKPYr KOTOPOM Bpaluaetcs Hebo, npo-
XO@MuT uepes cepeanHy 3emnu. 3eesfpl
3aKpenneHbl Ha HebecHom ceope, H,
Koraa OH 3a cyTku obopauuBaertcs Bo-
Kpyr HebecHoM OCM C BOCTOKa Ha
3anaf, 3Be3fbl BPALLAlOTCH BMECTe C
Hum. K 3sespam [Nronemen oTHocwun,
npexpae BCEro, CEMb NNaHeT, BKMOuas
Jlyny u ConHue. A TaK Kak Ha
3Be3qHOM Hebe Kawpas M3 3THx «bnyx-
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OAlOLMX 3BE3M» OBMXKETCS MO-CBOEMY,
OH mpupyMman ans Hux cobcTBeHHble
chepbl, MMEIoLLME CBOIO CKOPOCTb Bpa-
L EeHuS.

Cuctema lMronemes cumrtanachb
OLHOM M3 CambiXx aBTOPMTETHbIX BMNOTb
AO CpepHux BekoB. Jluwb HamHoro
No3fHEee Y4YEHble MOHANMM, YTO Ke Ha
camMom fene npepcrtasnstoT coboi
3Be3fpbl.

Ewe rpeueckun dunocod [natoH

(427-347 rr. po
Kro nepebim H.3.) yTBepxpan,
OTKpb, 4TO YTO MomeLlatb 3em-
3emns no B LeHTp Bcenek-
obpauiaercs HOW HeBepHO, a

BOKPYr ComHual| ,crpouom Apuctapx
u3 Camoca (310-230 rr. po H.3.) cum-
Tan, 4YTO He 3BE€3[bl ABUIKYTCS BOKPYr
3emnu, a oHa BPALLAETCsl BOKPYr CBOEMH
ocu. K tomy xe Apuctapx bbin ybex-
AeH, uTo 3emns onucbiBaeT NyTb BOKPYrT
ConHua.

OpHaKo COBPEMEHHWKU He paspensnu
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ero TOuKy 3peHus. YenoseuecTBo eule
HEe 3Hano O CHNe TArOTEHMS U HE MOrNo
cebe npepctasuth, 4TO6BI NIOAM BMECTE
¢ 3emnen BBEPX TOPMALUKAMK HECMMChb
B KOCMMYECKOM NPOCTPaHCTBE.

[Jaxe maTemaTtnk u actpoHom Hukonau
Konephuk, kotopeid B 1543 ropy B
ceoei Khure «O BpalieHun HebecHbix
cchep» nepebim onucan To, o Yem oba
rpeka MOrfM nullb [OrafbiBaThCH,
no3gHee OTPEKCs OT cBoero yuyewus. Ha
npoTsyKeHun MHorux net KonepHuk Ha-
6nropan nnaHeTbl M 3Be3fdbl M M3ydan
cTapuHHble pykonucu. OH npuwien K Bbl-
Bogy, 4To 3emns — 3TO NnaHeTa, KoTo-
pas obpawaetcs Bokpyr ConHua. OH
[axe onpeaenun pacnonoxexue nna-
HeT u ux ypanenue ot Connua. Ho no-
YTU HUKTO He BEPMUN B €ro TEOPMIO.
CnycTa WeCTbRecsT WeCTb NeT BENMKUU
MTaNbSAHCKMM Yy4eHblW-acTpoHom [anu-
neo [anunen nopTeepAmMn NPaBUNbHOCTL
sbisogoe Konephuka. C nomouibto
HenaBHO M30bpeTeHHOro Teneckona OH
OTKPbIN 4YeTbipe CAYTHMKA NnaHeThl

TaKk HeCKOnbKO cTOneTHi
Ha3a4 JIoAM NPeACTaBns-
nm cebe 3se3gHoe Hebo.
3Be3abl npHKpenneHs! K
HebecHomy CBOAY M
BMECTE C HMM BPaLLAIOTCS
BOKPYr 3emnm, KoTopas
HaxoAMTCs B LEHTPE
BcenenHori. Ha arori
| rpastope M306paxeHo,
KaK HeKui noBonbITHbIA
BbICYHyn FOJIOBYy 3a
N npegens HebecHoro
R CBOJA, MbITasiCh yBMAETH,
e KaKOM e MeXaHM3M
BpaLLaeT ero BOKPYr
3emnn.



C nomouypro

TS iy
wrambsHckwi K "L ac . pererors 25
acTPOHOM qf- Ertit Drinalsy ~rem ~
lanuneo A . .

Tanunesi oTkpbin
yeTbipe CryTHH-
Ka fOnutepa;
CBOE OTKPbITHE
OH MOCBSATUN
TOCKaHCKOMY
repuory Megm-

uy. Cnpasa:
CTpaHumLa
pyKonu1cu Z
lanunes c

3anmchio
Habnofenwst 3a
CMYTHUKAMM.

FOnutep, a Takxe obHapyxmn, 4yto Be-
Hepa, KaK u JlyHa, umeet dasbl. I
haKTbl MOXHO bbINo 06BACHUTL TONBKO
¢ nomoubto yyenus KonepHuka, u
Fanuneo lanunen ctan ero TBepabiM M
NPUHLMMMANbHBIM NOCNEAOBATENEM.

OTHblHE HMYTO He Mmorno BOCNpenaTCcT-

BOBaTb  HOBOMY
KTo Bblmcaun | B3rNAAY Ha ycTpou-
OpOUTLI CTBO MMPO3[aHMA.
nnaxet! Bce, uto Bupen

Fanunen, ysupenu u
Apyrue  yueHble.

DNartckun actpoHom Tuxo bpare uccne-
[,0Ban nnaHeTbl U PaccunTan ux opbutsl;
ero nocnepoeatens MorawH Kennep B
1605 rogy OTKpbIN, YTO MnaHeTbl [BM-
KyTcs Bokpyr ConHua He No Kpyrosbim
opbutam, kak cumutan Konephuk, a no
annunTM4eckum. M oH e nepsbiM pora-
pancs, 4to HebecHble Tena B3aMMHO
NPUTArMBAIOT OPYr APYra, Yem U obbsc-
HaeTcs mx Bpawenune Bokpyr Con-
HUa.

HeMHoro nosgHee aHrMMMCKMM Y4eHbIU
Ucaak HbloToH gan HayuHoe obocHoBa-
HME 3TMX OTKpbITMH M runote3. OH oT-
Kpbifl 33aKOH, OOBACHSBLUMM [BUIKEHME
nnaHeT BoKpyr ConHua: 3aKoH rpasuTa-
UMM, MMM 3aKOH BCEMMPHOrO TATOTEHMS.
Yem MmaccueHee Tena, Tem bonblue

cuna ux nputsxenus. K Tomy xe cuna
NPUTSXKEHUS BO3PACTaeT C yMEHbLUEeH!-
€M PaCCTOSHUS MEXAY HUMM.

MNMocne 3toro oTkpbiTMa HbtoToH cmor
BbIYMCNTL NMepuofbl obpallerns nnaHet
sokpyr ConHua. OH Takxe ycrtaHOBMN
MPUYUHY BO3HMKHOBEHMS MOPCKMX MpH-
NMBOB M OTNMBOB, MCCNepoOBan CBeT M
LBET, YCOBEPLUEHCTBOBAN TenecKon,
M3yuun Bo3gyllHble Konebawus u elle
MHOrMe pgpyrue npobnembi, cTosBLUME
nepen Yy4eHbIMM-aCTPOHOMAMHU B TO
BpeMS.

Yyenue Benukoro aHrnuuyaHmHa Mcaaka
HbloToHa nerno B 0CHOBY COBPEMEHHOM
dM3MKM M acTpoHOMMM. Tenepb Hako-
Hel, NosiBMNacb BO3MOXHOCTb OCHOBa-
TE€NbHO, MPUM  MOMOLUM  HAYuHO
[,OKa3aHHbIX TEOPMM, 3aHATbCH M3yye-
HMeM TalH 3Be3pgHoro Heba.

B cBoesi o6cepsaropmum Ypanuerbopr s6m3n
KonerrareHa garckmii actpoHom Tuxo Bpare
(1546—1601) nsmepsn nepemeryerns nnaxet no Heby ¢
MOMOLLbIO YCOBEPLUEHCTBOBAHHBIX M M306PETEHHbIX MM
6onbLuMX yrnomepHbix MHCTPYMeHToB. [TosgHee,
ncnons3ys AaHHbie Habrogenwi bpare, HemeuUkwi
actpoHom MoraHH Kennep OTKpbIN 3aKOHbI ABMIKEHMS
nnaHer.
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4 OTAenbHbIE 38€34bI
<\ X Ak

. CEBEPHOro nosyLapms
A - n306paxeHsl TaK, KaK, no
MHEHMIO XY JOKHMKA, MX
Bugut bor, Haxogswpmcs
.. 3a npegenamm HebecHOH
R cpepel. Hassanms
CO3BE€34MH yKa3aHbl Ha
53bIKE Y4EHBIX TOrO

# ‘,-'\a BpeMeHM — J1aTbIHH.

¢ Virgo — [esa,

Ursa Minor — Manas
Measeamuya,

Ursa Maior — BonsLuas

\ Megsegmya,

- - | Serpentarius —
3meeHocel,

. . Cancer — Pak,

~ P | Aquila — Open,

' Leo — Jles,

Gemini — bnnsHeusi

PoxxpeHue 3Be3f,

rmasomM Ha HOYHOM
Hebe MOXHO yBu-

HeBoopyieHHbim

Ckonbko AeTb OT [ABYX [0
3Be3f Tpex TbicsY 3Be3q,.
Mbl BUOMM Mpu atom 6pocaert-
Ha Hebel Cf B rnasa, YTO OHM

PasnuyHbl NO CBOEM

spkoct1. Cywiecteyet rpynna ocobeh-
HO SPKMX 3Be3[, KOTOpble Ha3blBatoT
«3B€3[laM1 MEPBOM BeNMuMHbi». 3aTem
MAYT 3B€3[Abl «BTOPOM BEMMYMHbI», WX
NnPMMEPHO Ha nopsgok bonblwe, M Tak
panee A0 3Be3[ «LECTOW BEMNUYMHBI»;
3TO oyeHb cnabblie, eaBa 3ameTHble
3Be3fbl.

Slpkne 3Be3pbl becnopspodHo pa3bpo-
caHbl no Bcemy Heby. Ho uenosek B
CBOEM CTPEeMIEeHUM Be3fe HaBeCTH no-

8

PSAOK yXe B APEeBHOCTM obbeamHun mx
B rpynnsl co3pe3fms, KoTopbie
HaNOMMHANM €My NMIOLEHN, IMBOTHBIX UMK
Apyrve npepmertsl. Hanpumep, 3umon
Ha Hebe mbl Buaum OpuoH = rpynny u3
cemu 3Be3f}, MOXOXYIO Ha NOAMOSCaH-
HOro yenoseka. A B CEBEPHOM YacTu
Heba MOXHO yBuaeTb 6ONbLIOH KOBLU M3
CemMM 3Be3[, BTOPOW BeNMYMHbI, pacno-
NOMEHHbIX NMPUMEPHO Ha PaBHOM pac-
ctosHuu papyr ot ppyra. HKxaHe,
AABLUME HA3BaHMsS CO3BE3AMSM M 3HaB-
lMe O MefBeAsX Nullb MOHacCIbIWKe,
BOOOPAa3unM y HMX [LNWHHBIN XBOCT M
Ha3Banu 310 co3se3gue bonbwon Mep-
BEeOMLIEMN.

Ecnu B sicHyto Houb B3rnsHyTb Ha Hebo,
Ka<eTcsl, YTO 3B€3Abl HE MEHSIOT CBOE-



ro MOMOXeHUsi MO OTHOLUEHUIO APYr K
ApYry, Kak 6yATO OHM NPOYHO NpHKpen-
neHol K HebecHomy cBopy. MmeHHO
MO3TOMY MX M Ha3Banu HeMNOJBUIKHbLIMM
3BE3[aMM.

Kpome ConHua u JlyHbl HeBOOpYeH-
HbIM TTIa30M MOXHO YBUAETb elle MsTb
HebecHbix Ten, He ABNAOLLMXCS
3Be3[,aMM, TaK KaK OHM MEQNEHHO, HO
MOCTOSIHHO U3MEHSIIOT CBOE MNONOXeHHue
Ha Hebe. DTo nnaHeTbl, Mnu «bnyxpato-
wue 3se3fbi». OHWM HOCAT Ha3BaHMA
PUMCKMX M rpeuyeckux boros: Mepky-
pui, Benepa, Mapc, HOnutep u Ca-
TypH. K HUM OTHOCsTCH Takxe YpaH,
Hentyn u llnytoH, KoTOpble BMAHBI
TONbKO B TENECKOM, HY M, KOHEeYHO,
Halwa pogHas 3emns.

JTtn pessaTb NnaHet, obpalatoLmxcs no

OFPOMHBIM 3NNUN-
Uro cam Bokpyr Co-
TaKoe Hala nHua, u obpasytor
ConHeuHas Hawy ConHeunyro
cuctemal cuctemy. ConHeu-

Has cMCTEeMa BMecC-

T€ C MMNNMOHAMMK APYrUX 3BE3[HbIX
cuctem obpasyer Mneunbid [yTb. [o-
ckonbKy ConHue HaxopMTcs Ha OKpauHe
MneyHoro lyTH, TO B fICHYIO HOYL MbI
BUOMM €ro B Buae LuMpoKkoro cnabo
MmepuatoLLero nosca.

3a nocnepHee Bpems Mbl MHOTO€ Y3Ha-
nM o nnaHeTtax u 3se3pax. Ham useect-
Hbl WX pa3mepbl, BEC M COCTaB.,
paccrosims oT Hux po ConHua u cko-
poCTH MX BpalleHusi. A cOoBpeMeHHble
acTpoHomuueckue npubopsl, Takue,
KaK pajguoTeneckonbl U KOCMMYECKue
30HAbl, MO3BONWUNM HAM BbIICHUTb, KaK
e Bo3Hukna BceneHHas u 3Be3pbl.
Hawe ConHue v nnaHeTbl poaunucb
NPUMEPHO NATb MMINNMapAOB NeT Hasap,
M3 4acCTML, MbifM M rasa, KOTOPbLIX U ce-
rogHs eue MHoro Bo BceneHnHou. ITu
YacTULl B3aMMHO MPUTArMBAaIOTCS M CO
BpemeHem cobupaloTcs B pasnuyHbIX
mectax BcenenHol B nnoTHble obnaka.

Tak BO3HMKNA
ConHeyHas cuctema

PazpereHHbIN Mex3Be3aHbIM ras cran
cobuparscs B obnako.

Bewyecrso ynnorHunock u npesparmnoch
B KOJIbLA, BPALYAIOLUMECS BOKPYr LEHTPA.

B yenrpe obpazosancs rasosbiif Wap, B KOTOPOM
Havanacb TePMOSAEPHAs PeaKLms.

U3 razoBbix Konew BO3HMKNM MNaHETbI —
CosnHeyHass cuCTeMa roTosa.




MEPKYPWA.
Huametp
4880 km.
CpepHee
paccrosHue ot
Connua 57,9
(8 MunnuoHax
KM)

3EMNIS.
Iuamerp
12 756 km.
Paccrostune
149,6.

1 enyTHuk

BEHEPA.
Huametp
12 104 km.
PaccrosHue
108,2

COJHLIE.
Huametp
1 392 000 km

ConHue 1 nnaHeTsl CO CBOMMM CIYTHUKAMM.
CoortHolleHue ux pasMepoB COOTBETCTBYET PeanbHOMY,
a paccrosHms mexay nnaqeramu u ConHuem cuibHo
ymeHbiuerbl. Ecin Bbi6pats npasunbhbi Maciutab, To
camyto gansHioto nnanety [nyron npuwnoce Gbi
1306pa3nTh Ha PACCTOSHUM HETBIPEX KMIOMETPOB OT
ConHua.

Korpa B obnake Habupaetcs pgocratou-
HO BeLLecTBa, M3-3a BO3POCLUEM CHMbI
TAFOTEHWS OHO HauMHaeT CMmaTtbes. B
HEM MOBbILIAETCS AABNEHWe M Temnepa-
TYpa, M B KOHLE KOHLOB OHO HauiMHaer
nbinaTh — TaKk BO3HMKNO Hawe ConHue.
Korpa yactuubl nbinu 1 rasa cobupatot-
CSl BMECTE M YNMOTHSOTCS, OHM HauMHa-
0T Bce ObicTpee BpaliaTbCsi BOKPYrT
ueHTpa HoBoro HebecHoro Tena,
nogobHo TOMy, Kak (urypucrtka, Bbi-
MomHsoLWas Ha MbAy MMPY3T, Bpaliaet-
ca Tem ObicTpee, uyem cunbHee
npvxumaet pyku K Teny. C ysenuuenu-
€M CKOPOCTM BpALLEHMS YBENMUMBAETCS
M ueHTpobexHas cuna, AencTByroLLas
Ha BpaljaloLimecs Tena B NPOTMBOMO-
MIOXHYIO OT LEHTpa CTOPOHY. MmeHHO
OHa He MO3BONSET BELLEeCTBYy YnacTb Ha
dopmupyroweecs ConHue, 3acraenss
HEKOTOPYK ero 4actb cobupartbcs BO-
KPYr LLeHTParnbHOro CBeTMna.
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FOIMATEP. CATYPH.
Huametp Ouametp
142 796 km. 120 000 km
Paccrostue Paccrostme
778,3. 1427,0.
16 cnytHukoB 23 cnyTHuKa

MAPC.

Duamerp

6787 km.

Paccrostve

227.9.

2 cnyTHUKa

Yactb ocTtaBlierocs BelLlecCTBa O6p830-

Bana Bokpyr Co-

Moyemy fHUA Konbuo, no-
BCE NnaHeTbl xoxee no cdopme
pasHoM Ha konbua CatypHa.
BeNMYMHbI? B 3atom konsbue

BO3HMKNM  Honee

MMM MeHee YNopsfoYeHHble BUXPM, B
KOTOPbIX NOA BO3AEMCTBMEM BCE TOM
e CUNbl TArOTEHM KOCMMYECKoe Be-
LLLeCTBO BHOBb CTano KOHLEHTPUPOBAaTb-
ca. lNpu 3tom BCe 3aBuceno ot
BEMWUYMHBbI TOFO MIM MHOTO Cy4aiHO 06-
Pa30BaBLUErocs BMXpPS.

B cdopmupoBaHuM Halien nnaHeTHOM
CUCTEMbI MPMHMMANK yuyacTHe W Kpyn-
Hble, u HebonbLLMe BMXPH, U3 KOTOPbIX M
obpazosanucb BNOCNEACTBUM Pa3Hble
nnaHeTbl.

YiKe BaBHO Y4Y€HbIMM YCTAHOBNEHO, YTO
Bcenennas Ha 98% coctout U3 npocreu-
Wux ra3oB — npubrusutensHo Ha 73%
u3 BOAOPOAA M Ha 25% u3 renus. bonee
TS)Kenble 3NeMEHTbl, Takue, Kak as3orT,
KUCNOPOJ, Yrnepog, KPeMHUH, a TaKke
pa3nuyHble MeTannbl — JKereso, Hu-
Kenb, Meflb M 30M0TO, BCE BMeCTe CO-
CTaBMNAOT HE3HAYMTENbHYIO 4acTb —



YPAH. MNYTOH.
Duametp Duametp
51 200 km. 2200 km.
PaccrosHue PaccrosHue
2869,7. 5900.

15 cnyTHukos 1 cnyThuk

HEMTYH.

Duametp
49 500 km.

PaccrosHme
4496,5.
8 cnyTHMKoB

Bcero nuwb okono 2%.

Korpa sapospatoweecs ConHue ewie
BbINO OKPYIKEHO BMXPEBbIM KOMbLOM,
OHO BbINO y)e [OCTAaTOYHO CHKaTbIM U
ropsuMm, 4Tobbl CBOMM M3Ny4YeHHMeM
pasorpeTb BeLecTBO Konbua. B koHeu-
HOM CYeTe 3TO MPUBENO K TOMY, YTO
fonbluasi 4acTb NETy4Yux rasoB — BOJO-
pOAa M renusi — No4TH MOMHOCTBIO MCra-
punacb B rnybunbl BcenenHo.
OcraBLumecs e nocne 3Toro BeLLecTBa
nputsHyno k cebe ConHue.

Mbi y)Ke roBOpunM O TOM, YTO BMXPH B
Konbue bbinu pasHo-
Kak ro pasmepa. [lo

BO3HMKIH YACTOM CMyYaUHOCTH
6onblune Ha 6onbliom yaane-
nnaHetbi} Huu ot ConHua

BO3HWKNM [Ba OCO-
6EeHHO KPYMHbIX BUXPS, @ 4YyTb Aanblue
ewe fasa nomeHbwe. OHM HaxopMnmMchb
Tak paneko ot ConHua, 4To OHO He
CMOrNO MX CMNbHO pasorpetb. A ro-
CKOMbKY 3TW BuXpu Obinu oueHb 6onb-
luMe, TO NPU HM3KOM TemnepaType ra-
3bl — BOAOPOA M FrenMu — He yneTyuu-
mmcb. Tak obpa3oBanucb camble Kpyn-
Hble MnaHeTbl HaleW CUCTEMBbI:
FOnutep, CatypH, YpaH u Hentyn. B
oTnuuMe OT 3eMnu OHW MPEACTaBnAoT
coboli rasoBbie Wapbl U He MMelOT
TBEpAoM obonoukm.

Cynbba maneHbkux suxpen Bbmmsn Co-
fHUa cnoxwunacb uHave. JleTyumn ras,
KOTOPbIM OHM COJEpPIKanu, ucrnapuncs
Nof, ropsiuMMM COMHEYHbIMM NTyHamM.

B pesynbtate ucnapeHus netyuero
rasa nnaHeTbl, pacnonoxeHHolie 6nusko
k ConHuy, cTpounu cBou Tena M3 ocTaB-
WMXCS OBYX MPOLLEHTOB TSXENbIX Be-
wecte: Mepkypui, Benepa, 3emns u
Mapc HeBenuku Mo pasmepy, HO 3TO
TBEPAble LIapbl, COCTOSALLME B OCHOB-
HOM M3 TSXKEnbiX 3MEeMEHTOB.

PogctBeHHMKM 3emnu

3emns COCTOMT B OCHOBHOM M3 TsXe-
nbiX 3NE€MEHTOB —
METannoB M MHHe-
panos. B ueHTtpe y
Hee O4YeHb MNoTHoe
SAPO M3 Xenesa M
HuKens. JTO PO
OKPYIKEHO MaHTMeM BeCbMa Pa3Hoob-
pasHoro xumuueckoro coctaea. CHapy-
un 3emns nokpbita 30-kMnomeTpoBoOM

Kak ycTpoeHa
Hawa 3emns?

Kopo# u3 6asanbta M rpanuta. Kpome
TOro, Ha 3emne CyLLECTBYHOT OKeaHbl,
nokpoisatowme 6onee 70% ee noeepx-
HOCTH, MX cpefHss rnybuHa cocTaenser
3800 metpos. Takum obpaszom, 3em-
ns — epuHcTBeHHas nnaHeta ConHeuHoM
CUCTEMBI, MOBEPXHOCTb KOTOPOM B OC-
HOBHOM NoKpbiTa Bogou. Kpome Toro,
y Hee [OBONbHO MnoTHas aTmocdepa,
cocroswas rnaeHbiM obpa3om M3 asoTa
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M KMcnopoga.
brvxanwmm popcteeHHukam 3emnm —
Mepkyputo, BeHepe u Mapcy -
nosesno meHblle. Mepkypun pacrnono-
*eH Tak 6nusko ot ConHua, uto Temne-
paTypa ero NnoBepXHOCTM Ha AHEBHOM
ctopoHe nopHumaetcs ao +430 rpagy-
COB, B TO BPEMS KaK Ha ApYrom, HOYHOM
CTOPOHEe, NOBEPHYTOM K NefsHOMY KOC-
mocy, onyckaetcs po —185 rpagycos.
Kpome toro, Mepkypui Tak man, 4to
CUNbl €r0 MPUTAKEHUS HEHOCTATOUHO,
ytobbl ygepxusath atmocepy. Koc-
MMUYECKMM BaKYyYM HAuYMHaeTCsl MPsIMO Y
€ro NnoBepXxHOCTH, LUEPOXOBATOM M Mo-
KpbITOW TpelmHamu. MepKypun Becb B
LIpaMax, COXPaHMBLUMXCS OT 3MOXM €ro
OpMMPOBaHMA, KOrpa Ha Hero obpy-
LMBaNMCb OBNOMKM KamHen M meTanna
M3 NOPOAMBLUErO €ro BUXPS.

MNnaHeTa MepKypmm — 310 6e3xu3HeH-
HbIM KaMEHHbIM LUAP, YHBINO M o,u,Hoo6-
pas3Ho obpawatowmiics no ceoekn
opbute Bokpyr ConHua.

Opb6uTsl nnaHer umeror hopmy nnmnca,
npubnmmaroLLerocs K okpyxHoctu. Meprog mx
obpalienus, To ecTb Bpems, 3a KOTOPOe NaHeTa
cosepLuaet oguH obopor sokpyr ConHya,coctasnser
or 88 cytox y Mepkypus go 248 nert y lnytoHa.

BHyTpeHH1e nnaHetb!
(Mepkypuit, Benepa, 3emns)

BrewHme nnanets!

Bropas ot ConHua nnaHeta — BeHepa.
Mo cBoum pasme-
pam M XMMMYECKO-
MYy COCTaBy OHa
OYeHb HanomMHaert
3emnio. Bexepa
BCEro Ha OfHy ns-
TYIO MEHbLUE HalleW MNaHeTbl, a XMMM-
YECKMW COCTaB ee armocgepsl
OTAANEHHO HanoMMHaeT 3emHyto obo-
nouky 4 mwunnuappa net TOMy Hasag,
KOrga OHa COCTOsNa B OCHOBHOM M3
a3oTa, AByoKucu yrnepoga (yrnekmucno-
ro rasa) u napos Bogel. Kucnopog no-
faBuncs Ha 3emne, KOrpa BO3HMKNA
XM3Hb M PacTeHMsi Hadanu nornowiathb
YrNeKMCnbIM ras 1 BbIAENATb KMCMOPOA.
Benepa pacnonoxena 6nmxe k Co-
nHUy, Yem 3emns, M Temnepartypa Ha
HeW HamHoro Bbiwe. [oatomy Tam Het
*u3umn. Kocmmyeckmue annapartel, no-
CnaHHble K HeW YYeHbIMM, MOATBEPAMNM
camble MpayHble Npepnonoxexus. Tem-
nepatypa MOBEPXHOCTHU JOCTUraeT no-
utn 500 rpapycos, Bcs Boga mcnapw-
nace. BospywHas obonouka Bewnepnl
MOYTH B CTO pa3s NNOTHEE 3eMHOMW M Co-
CTOMT M3 YINEKMCNOro rasa.

Moyemy
Ha BeHepe
HeT M3Hu?

MAPC
HOTMTEP
CATYPH
YPAH
MJIyTOH
HEMTYH
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3ra ¢ororpagpus 3emnn ¢ paccrosuus 180 000
KM CAenaHa acTpoHasTamu «Anonnora-11» s
1969 roay no nytn K JlyHe. Mo ux cnosam,
3emnis Noxoxa Ha M3YMPYJ, Nexalmi Ha
TemHom Gapxare. B Appuke (cnesa) ewe ses,
a B A3un yie Houb.

Yeupeto  noBepxHocTb  Benepel
HEBO3MOMHO, TaK KaK OHa MOKpbITa He-
NPOHMLLAEMON NeneHon obnakos.

Ha dotorpacgmsx Benepbl, nonyyeHHbix
KOCMMYECKMMM annapatamu ¢ bnuskoro
paccTosiHuA, BMAHbI MOLLHbIE BO3AYLU-
Hble Te4YeHMus, BO3HWKAloLMe BCNEepCT-
BME BO3[EWCTBMS CMNbHOIO CONHEYHOro
usnyuenus. B BepxHux cnosix atmocde-
pbl 3TOM nnaHeTbl Bcerpa bywytoT cunb-
Hble yparaHbi.

Hawum 6nmxanuum cocegom sBnsaetcs

Mapc. Ero puametp
MoyeMmy NMOYTHM BOBOE MEHb-
Ha Mapce LUe 3€MHOro, U OH B
pa3pexeHHas pecatb pas nerye
armocgepal HalleM MnaHeThbl.
JToro poCTaTtovyHo

Ana Toro, ytobbl ymepuBatb atmo-
chepy. Ho atmoccdepa Mapca ropas-
no bonee paspexeHHas, Yem 3eMHas.
OHa npo3payHa, NO3ITOMY C MOMOLLbLIO
TENecKonoB MOXHO YBMAETb MOBEPX-
HOCTb NNaHeTbl.

AMepHKaHCKME M COBETCKME MCCnepo-
BaTenu nocnanu K Mapcy HecKonbKo
annapatos. [lepBble M3 HMX nponetenu

MMMO Ha OYeHb BNM3KOM paccTosHuM,
NO3fgHEE OHW CTanM OMyCKaTbCs Ha no-
BEPXHOCTb nMnaHeTbl. Ha cHMMKax BUpHbI
ropbl, BYNKaHbl, NPONAacTu M ylienbs.
YcesHHbIM KpaTepamu MyCTbIHHbIM naug-
wacdt Mapca HanoMMHAaeT nNyHHbIN.
KpaTtepbl BO3HMKNM OT NapeHus ruraHT-
CKMX METEOPMTOB B 3MOXy (hOPMMPOBa-
HMS NnaHeTsbl.

Kocmuueckue annapartbl, ceBlIME Ha
Mapc, He TONMbKO cAenanu CHUMKM, HO
B3nM NPobbl rPyHTa M MCCnefoBanM Mx.
Mpu atom 6bino obHapyxeHo, uTO
Mapc COBEPLUEHHO MNMLLEH XM3HM; OH
ctepuneH. Ha Hem HeT paxe npocteu-
LUMX KMBbIX CyllecTB Bpope bakTepui
MMM OPYrMX OOHOKNETOYHbIX. JTO OKa-
3anocb OOnbWMM pPa3ovapoBaHMEM KaK
AN yYeHbIX, TaK M Ans OBbIKHOBEHHbIX
nogen, € HapeXaou OXUAABLUMX, HYTO
Korga-HMbyab OHM Y3HAlOT O CBOMX CO-
6patbsx Ha Mapce. Begb Mapc — mnag-
wui 6pat 3emnu, u ecnm rae-Hubyab u
MOXHO 6bIno npepgnonarate CyL,ecTBo-
BaHME XM3HM,,NOJOOHOM TOM, KOTopas

Mororpapus Mapca, chenaHHas aMePHKAHCKMM
KOCMMYECKMM annapatom «Bukunr-1» 8 1976 ropy.
Ceetnioe nsTHO cnesa npescTasnser coboi 6onbLyo
30Hy obnakos Hag CesepHbim nomocom. Oba nonroca
Mapca noKpsITbI LIANKaMu M3 3amMEP3LUEHN ABYOKMCH
yrnepoaa. M3-3a 6yporo useta nosepxHoctH Mapc
MHOrAa Ha3blBAIOT «KPACHOH MIAHETOMH».
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€CTb Ha Hawen 3emne, TO TOMbKO Ha
HEM.

OpHako B Hawen ConHeuHoM cucteme
XM3Hb CyLLeCTBYeT nuwb Ha 3eMmne.
MbI opMHOKM

Ocb Bpalienus Mapca, Kak M OCb Ha-
wen 3emnu, He-

OueHb MHOTrO HaKNoHeHa K
NM XONOZHO MNNOCKOCTH €ero op-
Ha Mapce! 6uThl. Mo3TOMY M Ha

Mapce npoucxogut
CMEHa BPEMEH ro-
pa. AcTpoHomam 310 6bino M3BECTHO
y)e [aBHO, TaK Kak OHM Habnopanu
CHEXHble nonspHble wanku Mapca, ko-
TOpbie BbLICTPO UCHE3AIOT NETOM M MOSIB-
NAOTCA C HacTynneHMem 3umbl. B
OTNIMuME OT TOMCTOro NefsHOro NoKpo-
Ba 3emnu, benbie nonsipHbie LWanKu
Mapca cocTosT B OCHOBHOM M3 TOHKOrO
Cnosi 3aMep3LUen YrnekucnoTbl — Cyxo-
ro nbpa. Boobwe Ha Mapce posonbHo
xonopHo. Camas BbicOKas Temnepartypa
Ha JHEBHOM CTOpoHe cocTtasnser +15
rPajycoB, a HOYbIO Ja)e Ha 3KBaTope

tOnurep, nmerowpmsi auametp 142 800 km, snsercs
camo# bonbLod nnaHetosi ConHeuHol cucteml. Ero
macca B 318 pas bornbiue 3eMHOH M B TbICSHY MEHbLUE
conHeuHow. KpacHoe nsrHo cnesa BHM3y — 3TO
OrpoMmHbIi aTmocgepHbisi Buxpb. lNog KOnutepom
BMAEH CaMblki KPYMHbIK ero cnyTHuk — [aHnmes.
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OHa noHnxaetcs Ao —85 rpagycos.

Y Mapca ecTb fBa KPOLUEYHbIX CMYTHM-
Ka, KOTOpble KOCMMYECKMM annaparam
yAanocb cgororpaduposats BOnu3m.
[nametp opgHoro u3 Hux cocrtaenser 27
KM, a gpyroro — 15 km.

Mexpy opbutamn Mapca u cnepy-

oWen  NnaHerThl,
Yro FOnutepa, B orpom-
TaKoe HOM, MOYTH NYCTOM
nnaHetouppi! | NPOCTPAHCTBE Kpy-

XMUTCS POM KPOXOT-
HbIX NMaHeToOK, Ha-
3bIBAEMbIX TaKXe MNaHeToMaamMu MMM
acteponpamu. Ux 6onee 100 000, Ho
TOMbKO TPM MMEIOT AuameTtpbl bonee
500 km. bonblMHCTBO e npepcTasns-
et coboit Kycku KamHs guametrpom 50
KM U MeHblle. Mbl NoKa o4yeHb Mano
3Haem 06 Mx npupopne, NOCKONbKY ¢
3emnu OHM BMOHBI NMULIb KaK KpoLueu-
Hbleé CBETALLUMECS TOYKM

Camas bonbwas nnaHeta Hawen Co-
NHEYHOMU CUCTEeMbI —

Kakas ato HOnutep. Ero
M3 nnaHer pnameTtp B 11, a
camas macca B 318 pas
6onbluas? 6onbwe 3eMHOM M

BTpoe HonbLue mac-

Cbl BCEX MPOYMX NNaHeT, BMeCTe B3f-
toix. Cyps no pasmepy, HOnutep
AOMKeH ObiTb elle TsKenee, NO3TOMY
y4YeHble NPULIAM K BbIBOAY, 4YTO €ro
BHELUHME cnoM coctosaT M3 rasa. HOonu-
Tep B naTb pa3 panbwe ot ConHua, yem
3emns, NO3TOMY Ha HEM MO-HacTosLLe-
My xonopHo. M3-3a ypaneHHocTH oOT
ConHua rasbl Npu ero opMMpPOBaHUM
HE MCMapMNMChb.

Y camomn 6onblion M3 Hawmx nnaHet 16
cnyTHukoB. Camble KpynHbie M3 HuUX

Cnpasa: CaTypH BOCXOAMT HaJ, FOPHM3OHTOM OZHOIO M3
cBomx 23-x cnytHuKos. [lHeBHOe He6O Has cryTHUKOM
TE@MHOE, MOCKOJbKY OH, NOAOBHO APYrum CryTHUKaM
CarypHa, 38 ucKntoueHmem Tutana, nuLeH aTMocepbt.
Atmoccpepa TutaHa OpaHIKeBOro LBETa.






Konbya CarypHa, ccpororpagpmposarHsie «Bosgmepom-1» ¢ paccrosnms 717 000 km. Cuctema Konew BKoHaeT
B cebs He WecTb, Kak cuutanock paee, a nourn 1000 orgensHbix Koneyek. Konbya coctosT u3 0610MKOB KaMHEH,

MEJIKOM MbINM M HYaCTHL, NbAA.

6binu oTKpbIThl ewe anuneem. OH e
pan um umeHa: Mo, Eepona, aHumep u
Kannucro. B rpeveckon muconorum ato
umeHa nobumues sepxoBHoro bora —
FOnutepa. 3a ucknioyenHnem Esponbl,
Bce oHM bonble Hawen JlyHbl, TO ecTb
BMONHE KpynHble HebecHble Tena ¢ aua-
meTpamun go 5000 km.

Moutn B pBa pasa panbwe ot ConHua,
yem KOnutep, Haxo-
BUTCA cnepytowas
FMraHTcKas nnaHeTa
- CarypH. Ero pua-
metp noutu B 10
pa3 6onbwe 3em-
Horo, a macca bonbwe 3emHon B 95

Ckonbko
Konew,
y CarypHa?
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pas. Ero ctpoeHnne u nnotHas atmocde-
pa, COCTOALAA M3 XONMOAHbIX Fa3oB C
temnepatypou 180 rpapycos Huxe
Hyns, HanomuHatoT tOnutep. Y CatypHa
23 cnyTHuKa, cambii HonbLIOK M3 KOTO-
pbix — TutaH — B AMameTpe NOYTH Ha
100 km 6onbwe MepKypus.

OpHako camoe uHTepecHoe B Catyp-
HEe — 3TO €ero yAMBMTENbHbIE KONbLLA.
OHM NpOCTUPAIOTCA Ha COTHMU ThICAY KK-
NOMETPOB M TaK NNOTHO NPMMBIKAIOT
APYF K APYry, 4To ¢ 3eMNM MOXHO pas-
NUYUTb TOMBKO TPM LUMPOKMX KOMbLLA.
OpHako, korpa oceHbto 1981 ropa ame-
PUKAHCKMM aBTOMATMYECKUH KOCMMYEC-
KuM Kopabnb «Bospxep-2» nponeten
oueHb BnM3KO OT nnaHeTbl, OH O0bHapy-



UN YAMBMTENbHYIO BELLb: OKa3anochb,
YTO LUMPOKME KONbLA, KOTOPbie Mbl
BMAMM C 3eMIu, COCTOST U3 COTEH TO-
HEHbKUX KOneyek, nexalwiux B OJHOM
nnockocTi, nogobHo 6oposfkam rpam-
MOMOHHOM MNACTHHKM.

[NaeHo u3BecTHo, uTto Komnbua CartypHa
AOMKHbI COCTOATb M3 MMNNMaPAOB Ka-
MEHHBbIX M nepsHblx 0O6NOMKOB, KOTO-
pble, KaK KpOLleyHble CMYTHUKM,
obpawyatotcs BOKpyr nnaHetbl. Pasme-
pbl 3TMX OBNOMKOB Pa3nuuHbl: Camble
6onblune U3 HUX Pa3MEPOM C AOM, 3a-
TEM MAYT OCKOMKM Pa3MEPOM C TEHHMUC-
HblM MfY M TakK fJanee, BANOTb [0
KPOLUEYHbIX NeAsiHbIX KPUCTanmnoB pas-
MEPOM B TbICSHHYIO JOMIO CaHTUMETPA.
JTa OrpoOMHas CMCTEMA Kornel, B CpaB-
HEHMM CO CBOMM [MAMETPOM YAWBH-
TenbHo ToHKas. Ee tonwwuHa He Gonee
opHoro kunomertpa. Ecnm npepcraButh,
uyto konbua CaTypHa TONWMHOM He
6onee nucta bymaru, TOo uUx puameTp
COCTaBUT OKONO 25 MeTpoB.

[lBa KopoTkux wrpmxa Ha
HeraTme CHMMKa M3
KOCMOCa — 3T0 cnejpl
ABYX Marnbix nnaHer.
Okono 100 000 rakmx
HebecHbix Ten obpatya-
torcs Bokpyr Contya
mexgy opburammu Mapca
u fOnutepa. Ha cHumkax
3TH Manble nnaHeTbl
MOXOXM Ha LiapanuHsl,
NOCKOMbKY 33 Bpems
ABYX48COBOH 3KCNO3NLMM
OHHM CMECTHIIMCh OTHOCH-
Te/IbHO 3Be34,.

3a CarypHom nexar opbutbl BHELUHMX

nnaHet: YpaHa, He-
Kakue ntyHa v lnyTtoHa.
NnaHeTbl JOTM nnaHeTtbl He
Ha3bIBaIOT BUAHbBI  HEBOOpPY-
BHELUHMMM!? )XE€HHbIM TrNa3oM.

Ux oTKpbinu TOMbKO
nocne uzobperenus Teneckona: YpaH B
1781, Hentyn B 1846 u lNnytoH B 1930
rogy. YpaH n Hentyn — oueHb KpynHble
NNaHeTbl, [MAMETP KOTOPbIX B HECKOMb-
Ko pa3 bonbwe puametpa 3emmm. Mo
CTPOEHUIO OHM HANOMMHAIOT CBOMX
crapwmx 6patbes — FOnutep u CarypH.
Y Ypana 15 cnytHukos, a y HentyHa 8.
MnyTtoH — camas panbHas M camas Ma-
neHbKas M3 nnaHet, u, 4tobbl cpenatb
opuH obopot Bokpyr ConHua, el Tpe-
6yercs 250 ner. Mocne Toro, kak ee
otkpbinu B 1930 ropy, oHa npopBuHy-
nace no csoei opbutre Ha uyetBepTb
obopora. U3-3a ypaneHHocti ot 3emnu
Mbl 3HaEM O HeW Mano, HO BCe Xe yfa-
nocb obHapyXuTb OfMH €e CRyTHMK.
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B 1986 ropy mexapy 3emnesi u ConHuem npowna komera lannes. [nmHa ee xBoCTa coCTaBnseT 15 MMANMOHOB KMIOMETPOB.

Srowe
N,

o

KomeTbl, MeTeopuTbl 1 napatolime 3sesfbl

B Hawen ConHeuHoM cucteme Kpome
6onblMXx M Manbix
Yro nnaHeT CyLLecTBytOT
JaKoe u ppyrve HebecHble
KoMmeTal Tena. [lpexpe Bce-
ro 3TO KOMETbl, KO-
TOpble eLie Hasbl-
BalOT XBOCTaTbiMM 3BE3[aMM. IJTO He-
6onblmre, PasMepPoOM B HECKOMbKO Ku-
nomeTpoB, rnblbbl M3 KamHs M nbpaa,
KOTOpble MHOrfa B LWYTKY Ha3blBaloOT
«rps3HbIMM cHEeXKamu». o  3aKkoHam
Kennepa komertbl, nogobHo npounm Te-
nam ConHeyHoM cUCTEMBI, OBUKYTCS MO
annMnTMyeckum opbutam. Ho ux opbu-
Tbl OYE€Hb BbITAHYTbI, TAK YTO camas ypa-
neHHas ot ConHua TO4YKa 06bIYHO
pacronoXeHa HaMHOro panslue opbuThI
camou panbHei nnaHetsl — [nyTtoHa. B
aToM oTtpaneHHom ot ConHua npo-
CTPAHCTBE HALEW MNAHETHOM CUCTEMBI
obuTaloT MUNIMapabl KOMET, ofHa-fBe

18

M3 KOTOPbIX MOYTH €XKErogHo MosBns-
toTcs BO6NM3M Hac.

Korpa kometa 13 xonogHok rny6uHbl
Kocmoca npubmmaertcs k ConHuy, oHa
CTAHOBMTCS BWHA [AXe HEBOOPYIKEH-
HbIM rnasom. KoHeuHo, KomeTbl He na-
patot Ha ConHue, a obnertaloT ero no
csoei opbure. Mo mepe npubnmkeHus
k ConHuy ero cunbHoe u3ny4yeHue Hauw-
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Op6bura Komersi [annes. B Hawes ConHeyHow
cucteme HacumteiBaercs okono 100 mmnnmapsos
KOMeT.



g

P

A~

B

eprog obpatyenns KomeTsl [annes sokpyr ConHua — 76 net. AcTpOHOMbI OXMAAIOT ee Bo3spalyeHus B 2062 roay.

HaeT HarpeBaTb Teno KOMETbl M 3a-
Mep3iwue rasbl ucnapstorcs. Onu pac-
LUIMPSAIOTCA, OKYTbiBasi TBEPAOE TENO KO-
MeTbl M obpa3ys ee ruraHTCKyro raso-
Byto «ronosy». ConHeyHoe u3nyuyeHue
TaK CMNbHO BO3[EWCTBYET Ha ras, uTo
YacTb €ro BblyBaeTCs M3 ronoBbl KOMe-
Tbl 1 0bpa3yeT KOMETHbIM «XBOCT», CO-
NPOBOXAAKOWMA €€ Ha BCEM NyTH
86nm3mu ConHua.

BonbWMHCTBO KOMET NOSBNAETCS TOMbKO
OOMH pa3 M 3aTeM HaBCEerga ucyesaer B

rnybunax ConHeuHOM CUCTEMBI, TaM,
OTKyAa OHM npuwnu. Ho ectb u ucknto-
YEHMs — NepPHOAMYECKME KOMETbI.

Opbutbl nepuoguyeckux KomeTt npone-

ralotT B npegenax
Korga ConHeyHoM cucTte-
BepHeTtcs mbl. MMoatomy, obo
KOMeTa FHyB CaMmyl ypa-
Fannes! NEHHYIO TOYKY Op-
6uTbl, KOMeTa po-

BONbHO 6b|crpo Bo3ppawaetcs k Co-

s onopembonnerfteing all 1mx_cg Jdaror nfifbewn

(\

Pucyrok - Y
1492 roga, Kkoraa I !
OKOMO JDHCHCXEHMA )
(3nb3ac) ynan -- - (.
MeTeopHT — N
Becom 127 kr.

u

em |

/n //l/ ’\" \
B X
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nHyy. Camas M3BecTHas KOpOTKONepHo-
JMYecKasi KOMEeTa Ha3BaHa B YEeCTb aHr-
nu1ckoro actpoHoma lannes, KoTopbix
otkpbin ee B 1682 ropy. [annen Bbiumc-
nn ee opbuty M nNpepckasan, YTo OHa
noseutcs B 1758, 1834, 1910 ropax, To
ectb 6ymer Bo3Bpaliatbcs Kawpable 76
netr B nocnepgHun pa3s 3emns npowuna
CKBO3b XBOCT KoMeTbl [annes B mapte
1986 ropa. ABTOMaTMUYECKME KOCMMU-
yeckne 3oHgbl CCCP, EBponbl 1 SInoHuu
nponetenM MMMO Hee M nepepant pe-
3ynbTaTbl UccrefoBaHui Ha 3emnto. E.-
ponenckun 30HL «[otTo» npubnu-
aunca K komete Ha 550 km.

XBoCTbl KOMET He cTpawHbl 3emne. [o-
pa3no cTpawHee 6bino 6bi, ecnu 6bl
TBEPHOE TENO KOMETbI CTONKHYMNOCH C
3emnen. K cuactbio, KoMeTbl nosBns-
IOTCA TaK PEAKo, a KOCMMYECKoe npo-
CTPAHCTBO TaK OFPOMHO, 4TO Mbl
MOXEM HEe onacartbCsi 3TUX BCTPe.
KoHeuHo, cywecTByet HekoTopas Be-
POATHOCTb CNy4YaMHOrO CTONIKHOBEHMS
HebecHoro Tena ¢ 3emnen. Kocmuuec-
KOe NpOCTPaHCTBO — 3TO He abcontoT-
Has NycToTa, B HEM [OBONbHO MHOro
HebonbLLMX OONOMKOB KaMHEN M MeTan-
na. Korga takoe KpoxoTHoe HebecHoe
Teno, Kak METEOPMT, CTaNKMBaeTCs C
3emnen, Mbl BUGMM «MapaloLLYHO 3Be3-
Ay» Un1 mMeTeop.

CKopocTb noneta MeTEOPUTOB B aTMO-

Cpe3s mereopura, ynaswero 8 basapun 8 1930 rogy.
Ha Hem BuAHa TMNMYHas ANS METEOPMTOB
KpUCTannMyeckas CTPYKTypa, NPOMCXOXAEHHE
KOTOPOM MOKa He M3BECTHO.

cchepe ouenb Benmka, po 70 kunomer-
poB B ceKyHAy. lpu aTOM OHM HarpeBsa-
FOTCS M UCNApAOTCA, KaK 3alMTHOEe
NOKpbITUE KOCMHUYECKOro Kopabns,
BO3BpaLLatoLLErocs Ha 3emnio.

bonblMHCTBO MeTeopuTOB HE KpynHee
NECYMHKM, MO3TOMY
Yro OHM MOMHOCTbIO Cro-

TaKoe paloT B atmocde-

MeTeopMT? pe, U Mbl BUDUM MX
ManeéHbKun cBeTa-

LwMMcs cneg.
HamHoro pexe nonaparotcs OCKONKM
Pa3MEpPOM C KYNaK MNM LUKOMbHbIM pa-




Heu. lNpu nageHun oHW m3nyvatoT ocne-
nutenbHoe cusiHue. TakuMe OCKOMKM Cro-
patoT B aTMocdepe He NOMHOCTbIO M
MmoryT ynactb Ha 3emnio. Ecnu ypaertcs
HaWTWM YynaBMM METEeOpMUT, B PyKax Yy
Hac OKas3blBaeTCsl MocnaHel, KOCMOCa,
KOTOPbIM Mbl MOXEM MCCNeAoBaThb.
BonblWMHCTBO M3 HaWAEHHbIX MeTeopu-
TOB KaMeHHble, HO €CTb W Kene3o-Hu-
Kenesble.

OueHb pepKo NapgaeT orpoOMHbIM METeo-
PUT PasMEPOM C [OM MNU Jaxe C He-
6ockpeb. K cuactblo, Takoe cnyuyaertcs
HECKOMNbKO pa3 3a mMunnuoHbl net. B
ApusoHe (CLUA) 6onee 25 000 ner
Ha3ag ynan meteoputr Becom 10
MMNAMOHOB TOHH U guametpom 150
meTtpos, obpasosas 6onbLioi KpaTep
wupuron 1300 metpos u rnybuHon 174
mertpa.

Ipyroi ruraHTCKMM MeTeopMT ynan B
Cubupun 30 wons 1908 ropa. Ero Ha-
6niogann naccaxupbl TpaHccubupckon
)enesHon poporu. B papuyce tpupuat
KMOMETPOB  BO3AYLIHOM  BONHOM
nosanuno Bce fepesbs. YAapHas BOMHa
6bina HaCTOMbKO MOLLHOM, YTO BOCTMINA
Benukobputanum.

B NepMaHMM OrpOMHbIN METEOPHUTHbIN
KpaTep pacrnono)eH K cesepy OT Ynb-
ma. J1o ussectHas CesepHas Crona.
Ot B3pbiBa MeTeoputa obpazosanach
Kpyrnas cteHa guameTtpom bonee 30
km. [paepa, cnyuunoce 3to 15
MMINMOHOB NEeT Ha3af, TaK YTO CTeHbl
KpaTepa y»e cunbHo obseTwianu u no-
YT CPABHSNUCb C 3eMINEN.

Ecrv 6b1 37O npousowno cenyac, TO
6binn 6bl paspyeHsl ropopa LUrtyr-
rapt, Ynem u HiopHbepr. A 3Bykosas
BOMHA OT napgeHus meTteopuTa Bbibuna
6bl oKOHHble cTekna Bo Bced CpepHen
Espone.

«KaHboH [bseona» B Apusore (CLUA) obpasosancs
25 000 ner Ha3ap B pe3ynbTare nNajeHus METeopHTa
secom B 10 munnmoros tonH. [ny6uHa Kparepa —
174 merpa, a wupmna — 1295 merpos.

Tak BO3HMKAIOT
METEOPUTHbIE KpaTepbl

Mpu napennmn Ha 3emnio YacTb MeTeopHTa
cropaer B armocgpepe.

CTONKHYBLUMCb C 3€MHOH KOPOJH, METEOPHT
pa3pyLLIaET BEPXHHI KameHHbIN CIION.

MeTeopHT MrHOBEHHO MCNAPSETCS, Bbi3bIBAsS
CHIIbHBIM B3PBIB.

B pesynerare B3peisa B nouse obpasyercs
rny6okmsi Kpyrnbii Kparep.
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ConHye — 3ro orpomHas
aromHas neuyb, Temnepa-
Typa KOTOpO#H Mo mepe
npnbvxenns K APy
Bo3spacraer ¢ 5900 go 15
MMIITMOHOB TPajyCoB.
Toneko npum Takmx
OrPOMHBIX TeMmeparypax
NPOMCXOZMT
TEPMOSAEPHAs PEaKLMS.
B pesynerare Bbigensercs
3Heprus, 6e3 KoTopos Ha
3emne He 6bi1o 6bi
IKM3HK.

ConHue — rasoBbiM LWap C aTOMHOM MEYKOM

[Ons Toro, utobbl NOHATL CTPOEHWe Ta-

KoM rMraHTCKoM
U3 yero 3Be3fbl, KaK Hawe
COCTOMT ConHue,  HyXHoO
ConHue! npeacraeutb cebe
OFPOMHYIO Maccy

rasa, Kotopas CKOH-
LLeHTp1POBanach B ONPeAeneHHoM Mec-
Te Bcenenrnon. ConHue Ha 72% coctout
U3 BOJLOPOAA, @ OCTaNnbHYl 4acCTb B OC-
HOBHOM COCTaBnseT renun. JTu [Ba rasa
OuYeHb Nerkue, HO ecnm BCMOMHMTb, YTO
CornHue BeCHT CTOMbKO e, CKONbKO Be-
cunm 661 333 000 Hawwmx nnaHeTt, TO
MOXHO cebe npepcTaBuTb, KAKoBa MX
KOHL,EHTPpaLus.

MocKonbKy aToMbl B3aMMHO MPMTArMBa-
toTcs, OHM ycTpemnstotes K ueHtpy Co-
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MHUA. JTO O3HayaeT, YTO BHELUHMEe yac-
TMUbl ra3a OKa3blBAalOT OrpoOMHOe
pasnexHue Ha BHyTpeHHne. OpHako Co-
nHUe coxpaHseT cBoto opmy. MNouemy
)Ke OHO He cXumaetcs!?

Paccmotpum BHewwHtoto rasosyto obo-
nouky ConHua. OHa oueHb paspeixeHa
u umeet tonwmHy He 6onee 100 kuno-
meTpoB. JT1a obonouka faBMT C OrPOM-
HOM CMINOM Ha neXalume nog, Hew Chom.
Ho pa3 oHa He nagaer, 3HauMT Cywiect-
ByeT HeKas cuna, KotTopas ypaBHOBELUM-
BaeT 3TO OaBNEHKeE.

Kak mbl 3Haem, ropsumi ras ctpemurcs
PacLUMPUTLCS, U YEM OH ropsvee — TeM
6onbwe. AcCTpodu3uKK, TO ecTb yue-
Hble, M3y4atoLme CBOWCTBA HebecHbix
Ten, MonararoT, YTO Crnepytowmni 3a



BHELWHMM Fa30BblM CNOW ropsyee, npu-
YEeM KaK pa3 HacCTOMbKO, YTO MOXeET
BbIGEPIKATb faBneHue BHelwHen obonou-
K. Ho u atoT BTOpOM Cnoi umeeT cBoK
BEC, KOTOPbIM OH [JaBMT Ha TpeTuM
cnoi. 3Hauut, u4TO0bbLI BBIAEPIKATHL
[aBneHue BTOPOro, OH AOMKeH 6bITb
ropsuee ero. M tak, no kpauHen mepe
B BbIYMCNEHUAX, MOXHO JOUTU JO CaMoO-
ro sgpa ConHua.

Temnepatypy eHewHer obonoukn Co-
NHLA MOXHO WU3MEPUTb, OHa COCTaBNs-
et 5900 rpapycoe. MUcxops M3 3ToM
Temneparypbl, acTPOMU3IUKK BblUMCNS-
toT Temnepatypy BHyTpu ConHua,
BAMOTb A0 CaMOro LeHTpa. Tam ras Ha-
rpet noutu go 15 munn1MoHoOB rpapycos.

CeMnuac Mbl 3HaeM, 4YTO Ha NPOTAKEHMM
nocnegHux  NATH

Mouemy MHUNN1apRoB neT He
oxnawpaercs! | MEP, HM MOLLHOCTL

uanyvenus ConHua.
MNpn atom BO3HMKa-
€T BOMpOC, KaK eMy yfaeTcs Tak AOnro
NnoaAepXuBaTh TemnepaTypy ffpa Ha
yposHe 15 munn1oHoB rpapycos!?

JTO BO3MOXHO TOMbKO B TOM Chyuae,
ecru BHYTpH y ConHua Haxoputcs or-
pOMHasi nevka, NOCTOSHHO Bblpabarbi-
Balowas 3Hepruto. 3atem 3Ta 3Heprus
npoxogut uyepes Bce cnou ConHua u,
BOCTUrasi NOBEPXHOCTH NpPM Temnepary-

Hayke n3BeCTHbI pasnmnuHbie
BO3MOXXHOCTH CITMSIHUS SAEp.
Mpyn TepmosaepHor peaxumm
BHyTpn ConHua M3 BOAopoAa
obpasyercs renwi. 3o
NPOMCXOAMT B HECKOJILKO
sranos (Ha pucyHKe npueeseHa -+
oyeHb ynpolyeHHas cxema). Mpu
3Tom BbicBoBOXK AaeTCs H
KOMOCCanbHas 3Heprus, Kotopas
B BMAE CBETa M B APYrMX
¢opmax mn3snydaercs
B MPOCTPAHCTBO.

H

H = Bopopop,

pe B 5900 rpapycoe, u3nyyaetcs B npo-
CTPAaHCTBO.

ACTPOHOMBI [OMArO HE MOFMM MOHATD,
YTO ABMSETCS UCTOYHUKOM KOMoccarb-
Hou 3Heprum ConHua. Tonbko B Hawwem
CTONETUM C MOMOLLbIO aTOMHOM (IM3UKM
yganocb ato obbscHTL. MuHyno Bcero
OKOfO LUECTULECATH MeT C Tex Mop, Kak
Mbl y3Hanu, nodemy ceetut ConHue M
ppyrve 3se3gpl. [pu ruraHTckux Temne-
paTypax COMHeuYHbiXx HEAp ABUMKEHWE
Sfep aTOMOB BOLOPOAA, U3 KOTOPOro B
ocHOBHOM M coctout ConHue, cTaHo-
BMTCSl OYEHb MHTEHCMBHBIM, OHM yAaps-
IOTCA ApPYyr O Apyra M CnuBaroTCs B
6onee Taxenbie sgpa. B pesynerare
3TOM TEPMOSHEPHON pPeaKkuuu BOLOPOf,
B Hegpax ConHua npespawiaetcs B
Fenui u BbIGENSeTCs OrPOMHOE Konuye-
CTBO 3HEpPruu.

MNMoka nrogsm ypanocb BbicBob6OAMTDL
3HEePrul CNUsHUS BOJOPOAA MNULWb B
dopme BogoponHord 6ombbl. 3ananom
AN 3TOr0 CTPALUHOrO OPYXMS YHMUTO-
WKeHus cnyxut Hebonblias aTomHas
6omba, npu B3pbIBE KOTOPOM 3a ThICAY-
Hble JOMM CEKYHAbl JOCTMraeTcs Konoc-
canbHas Temnepatypa, Heobxogumas
AAS Hauana peaxkumu.

Musmukn Bo mHorux nabopatopusx
MMpa Yyxe pasHo pabotaioT Hap Mup-
HOM, YMPABNIEMON TEPMOSEPHOH pe-
aKuMen, TakoMn e HesonacHoM, Kak Ha
ConHue.

H H

He = lermi He
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1 Hos6ps 1952 roga Ha KopannoBom arosne SHUBETOK
B 10)XHOH yacTn Tuxoro okeaHa 6bina B30pBaHa nepsas
BogopoaHas bomba. KonoccansHas paspyLumresbHas
cuna 3105 60m6b1 0By CIOBNEHA TEMM IKE SAEPHLIMM
npouyeccamu, Kotopsie nutator sHeprues ConHue. Ecnn
651 yAanoch «yKpOTUTb» C/IMSHHE GaTOMHBIX SAEP M
3aMeA/mTb €ro, To Mbl NMosy4msn bl Heucyepnaembiii
MCTOYHMK 3HEPIMH.

Korpa Ham ypactcs «yCMMpUTb» peak-
LMIO CNUSIHUA siiep BOJOPOAA, Mbl nony-
YUM HEMCHEepPnaembli M 3KONOrMYeCKH
YMCTBIM MCTOYHMK 3IHEPruu, KOTOPLIM
CMOXeT YAROBNETBOPUTb MOCTOSHHO
pacTylwume 3Hepretudeckue notpebHoc-
TM YenoBeyecTBa.

ConHye BO3HMKO nsiTh
MMILIMAPAOB NIET Ha3a4 B
pesynsTare cKarus
KOCMMYECKOro rasa.
Hem+oro nosgHee BHyTpu
HEero Hayanacb TEPMOSs-
AepHas peakuyus. CerogHs
370 06bIuHas 3B€34a. A
eLye yepes nsrb MUANMap-
AOB JIET OHa Pa3fyercs Ao
HEBEPOSTHbIX Pa3MEPOB M
YHUUTOMMT XM3Hb Ha
3emne. 3arem oHa
COXKMETCS M NPEBPATUTCS
B 6es10ro Kapnmka.
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EanHctBeHHoe mecto B ConHeuHow cuc-

Teme, rae sppa Bo-
Kax AopoAa cnuBaroTCs

BO3HMKaeT «MupHO», — 3To Co-
COJNIHEYHbIN NnHue, BenuMKkoe M30-
cset! BpeTteHne npupoppl.

Korpa aHeprus sppa
ConHua BbIXOAMT Ha NOBEPXHOCTb, OHa,
npv Temnepatype B 5800 rpapycos, u3-
ny4aeTcs B KOCMMYECKOE MPOCTPAHCTBO
B BUAE CBETA.

K cuactblo, mMbl HaxOAMMCS Ha paccTos-
Hum 150 munnuoHos kunometpos ot Co-
NHUA — 3TOM T[UraHTCKOM MEYKMU.
Mo3aTomy nuWb Manas 4acTb ee SHeprum
B BUE YMEPEHHOro CONIHEYHOrO M3My-
YeHMs COrpeBaeT Hally MnaHeTy M Mop-
AEPIKMBAET HA HEM IKM3Hb, AABas CBET U
Tenno.

He Hy»HO 60siTbCsl, YTO CONHeyHas nevb
noracHet B bnmkaiwee Bpems. Kak no-
Ka3blBalOT MHOTOKpaTHble MopAcyeThl
yuYeHblX, TOMNMBa, TO €CTb 3anacoe BO-
popopa, Ha ConHue Tak MHOro, 4to
OHO CMOXET CBETUTb elle 5 munnuap-
pos nert. [Npu 3atom ropasno meHee Be-
POSITHO, YTO Ha MPOTS)KEHUM 3TOro
BPEMEHW COXPaHMUTCA XM3Hb Ha 3emne.
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Tpynner conHeurbix nsTeH, cgpotorpacmposanHbie B TeueHne Tpex AHes [LleHb OTO AHS MSTHA CMELUAIOTCS BHU3 M
BNpaBo, MOCKOMbKy OHy Bpawatotcs emecte ¢ ConHuem, cosepluaroLLpm ofuH 06opoT BOKPyr cBoesi ock 3a 25 aHesi.
Ocb spawyenms ConHuya Ha hoTorpachmsx pacnonomeHa ropu3oHTabHo.

ConHue n 3emns

ConHeuHble nsiTHa M3BecTHbl yxKe Bonee
300 net. 3710 cpae-
Yro HUTEeNnbHO Hebonb-

TaKoe lw1e TeMHble 06-
COoNHeYHble nactTM Ha nosepx-
naTHal Hoctu ConHua, u3-

MEHSAWMEe CBOM
BUA 33 HECKONMbKO OHEM MNM Ja)Ke uya-
coB. Hawwu npegku cuuranu, uto co-
NHeYHble NATHA — 3TO OrPOMHbIE MONS
LUNAKOB, CBUAETENbCTBYIOLME O TOM,
yto ConHue ckopo octbiHeT. CeMuac
Mbl 3HAEM, YTO COMHEYHbIE MATHA — 3TO
MecTa, rAe MarHMTHoe none npensTcT-
ByeT BbIXOAY 3HEPruuM M3 CONHEYHbIX
Hepp Hapyxy. Temnepartypa nsTHa co-
crasnset Bcero 4500 rpapycoB. Jtoi
pa3sHoOCTM TemnepaTtyp [BOCTAaTO4HO,

4T0bbI Ha hoHe Bonee ropsyen nosepx-
HOCTM OHM Bbirmsgenu uYepHbiMmm Ho
ecnu 6bl MOXKHO BbINO NepeHecTH NATHO
C CONHEeYHOM MOBEPXHOCTHM Ha Hebo,
OHO CcBETHNO bbl B CTO pa3 sip4e NOMHOM
JlyHbl.

lNaTHa yacTo BCTpeyaloTCs Napamu Mnu
6onblMMK FPYNNamM, Camble KPYMHbie
M3 koTopbix moryT B 20 pa3 npesbiwarb
pmMameTp Hawen 3emnu.

C nomolublo nsTeH ymanocb ycTaHo-
Butb, 4to ConHue cosepwaer obopor
BOKpPYr CBOEeM OCM NpuMepHo 3a 25
AHen. [lo cux mMop y acTPOHOMOB HeT
ICHOrO NMPEACTaBNEHUs O TOM, KaK BO3-
HUKAIOT CONHEYHbIE MATHA U MOYEMY OHM
NepMOAMYECKM MCYE3AlOT C MOBEPXHOC-
™ ConHua.
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I'Iocxoany CONHeYyHble NaTHa sABneHue

LOBONMbHO 3amerT-
Bnusior nu HOe, Ha HUX He pa3s
CONHeYHble cnMcbiBanM  Hawm
NATHa Ha Hawy | 3emHble Hepbl. Bbi-
noroay!? TyeT MHeHue, 4TO
OHM BMUAIOT Ha NO-

ropy Ho MHorouncneHHbie nonbiTKK
CBf3aTb NOroOAHble ABMEHUS C NEPUOaUY-
HOCTbIO MOSIBNEHMS CONHEYHbIX NSATEH HU
K YeMy He npuBeny.

OpHako Ha ConHue cywecrtyeT gpy-
roe sBreHue, KoTopoe AEeMCTBMTENLHO
CHrbHO BnMsieT Ha 3emnto, ocobeHHo Ha
BEpXHHe cnou atmocdepbl. AcTpodu-
3uku, msyvarowme ConHue, nonb3ytoT-
c OfHMM OCObbLIM MEeToaOoM, MO3BO-
NAOLWMM YBUAETb NepeasmKeHne bonb-
LUIMX Macc rasa Ha ¢oHe PaBHOMEPHO
CBETSALLENCS COMHEYHOU MOBEPXHOCTH.
fopsunMi CONHEYHbIM Fra3 COCTOMUT U3

Bera

3emns spawyaercs Bokpyr ConHya, Koropoe

co ckopocTbto 20 Km/ceK ABUIKETCS MO nmHwmM A B
Hanpasnennu 3se3gbl Bera. [Mostomy 3emns onmceiBaer
sokpyr ConHua He NpoCTO 3NNMNC, @ CIMpParb.
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Benepa 3emns Mapc FOnurep

B orpomHom amcpmteatpe ConHeqHON cucTeMbl HaLwa
3emns yaobHo pacrionommnack B noxe. ToNbKO Ha Hew
MOr /18 BO3HMKHYTb JM3Hb: Ha COCEAHMX MNaHEeTax umm
CIMLLIKOM JKSPKO, MM HEPEecYyp XOMOAHO.

Pa3nuyHbIX XMMUYECKMX 3NEMEHTOB,
Ka¥[pblM M3 KOTOPbIX M3ry4aeT CBET Ha
onpeneneHHon AnMHe BOMHbI, TO €CTb
onpepaeneHHoro ueta. Mcnonb3ys oco-
Bble cBETOUMLTPLI, Y4eHble hoTorpa-
cdupytor ConHue, Hanpumep B KPacHOM
LiBETE BOJOPOAA MIM B ynbTpaduonero-
BOM LiBeTe Kanbumsi. Takue CHMMKM no-
KasbiBatoT 6onblume obnaka Ha ConHue,
B KOTOPbIX M3NyY€HWe 3ITUX rasoB OCO-
6eHHO sipKoe.

STOT MeTop, NO3BONsET YBMAETb Cambie
ropsuve mecta Ha noeepxHoctn Co-
MHUA, B KOTOPbIX, KaK Npu U3BEPIKEHWM
BYNKaHa, BELLECTBO BbIPbIBAETCS M3 rNy-
6uHHbIX croee 3Be3pabl. B pesynbrate
3TUX COIHEYHbIX M3BEPIKEHUM B KOCMM-
YyecKoe MPOCTPAHCTBO BbIBpachbiBaloTCS
BonbluMe Macchl 3aPAKEHHBIX 4acTuL,.

Korpa 3apsykeHHble 4yacTuUpbl fOCTUratoT

3emnu, cunosblie
Yro NIMHMU 3€MHOro Ma-
TaKoe FHUTHOTO nons
ceBepHoe YNaBMMBAOT MX, KaK
cusiHne! B Knetky. [Burasco

BAONb CMMOBbIX M-
HUM, HaCTMLbl OTKNOHSIOTCS K MOMOCam
3eMnu 1 C OrPOMHOM CKOPOCTbIO 0bpY-
LUMBAIOTCS B 3eMHylo atmocgepy. Ot
3TOro M BO3HMKAET NpM3payHoe CBeye-
Hue BO3dyxa — ceBepHoe cusHue Koc-
MHYECKMe 4YacTuLbl BO3REUCTBYIOT HA
3€MHOe MarHuTHoe none W 3neKTpo-



NPOBOASALLMM CNOW B BEPXHUX CMosX at-
moccdepbl. OT 3Toro no Bcemy mupy
BO3HMKAIOT MOMEXM B PAfMOCBSA3M HA
AJIMHHBIX M CPEAHMX BOMHaX, KoTopble
MOryT AnuTbcs Yacamu.llockonbKy act-
POHOMBI NOCTOSHHO HabntogatoT 3a Co-
NHUEM, BPSAA N KPYMHOE COMHeuYHoe
U3BEPIKEHME MOXKET OCTaTbCs He3ame-
yeHHbIM. [lo3TOMY ceBepHble cusHUA K
NOMEXMU B PASMOCBA3N MOXHO NpPepcKa-
3aTb JOBOMbHO TOYHO.

Ewe opHO uHTEpecHoe sBneHue Ha no-
BepxHoctn ConHua — 3to npotybepakn-
ubl, OrpoOMHble nbinavowme obpa-
30BaHMA M3 BOAOPOAA, KOTOpble B3Me-
TalOTCA BbICOKO HAaf NOBEPXHOCTbIO, 06-
pasys ruraHtckue pyru. Beicota Takou
AYry NOPOM COMOCTaBUMA C AUAMETPOM
camoro ConHua. MpotybepaHubl nog-
AEPXMBAIOTCA Ha bonbLuoK BbicoTe Hna-
ropaps CBETOBOMY [aBMNEHUIO U
3aNeKTpOMarHuTHoMy nonto. MHorpa
npotybepaHubl Ha4YUHAIOT [BUraTbCs
CKayKkamu, B3MneTaloT Hapg NoBepXHOC-
Toto ConHua M yepes HEeCKOMbKO 4YacoB
paspyLwatotcs. YacTb BewiecTBa Bce-
Taku BblibpacbiBaeTcs B KOCMUYECKOE
npoctpaHcteo. Kpome TOro, ¢ nosepx-
HoctM ComnHU@ MOCTOSIHHO MCnapAloTCS
yacTuubl rasa. JTu pasneTaroLmMecs BO
BCE CTOPOHbI 4aCTMLbl Ha3blBalOT CO-
NHEYHbIM BETPOM. MIMEHHO OH 3acTaB-

MoaHsBwmcy Hag nosepxHocTeio ConHua Ha 450 000
Km, 3TOT npotybepaHeL, 3aTem BHOBb ONyCTMICS HA Hee
Mpory6epaHysl — 370 BLIBPOCHI ra3os, Temneparypa mx
moxer gocrurars 25 000 rpagycos. Onm cocTosT B
OCHOBHOM M3 BOJOPOAA M resms.

naeT CBeTUTbCA XBOCTbl KOMET U CUMNbHO
BNMMaA€T Ha MarHuMtHOE none 3e~\nu, Bbl-
3biBasi NOMEXHU B PagUOCBA3U MO MUPY.

B momeHTbl cunbHbix u3Bepenu Co-

K fHUE  ucnyckaer
aKoea TaKxe bonbLuoe Ko-
nﬁ:fo:diuo- NMYeCTBO HEeBUOMU-
zero‘;oro MoOro ynbTpacmo-
uanyYenys} fneToBOro uanyuve-

Hua. K cuacTteo,

MOTOKM 3TOrO M3My4YeHus MOrnoLLatoTCs
BEPXHUMU MMM CPEAHMMM CNOSMM
3eMHOM aTMocCdepbl — MHaYe Mbl CTpa-
panv 6bl OT CONHEYHbIX OXOroB.
UccnepoBatenu yCTaHOBMMM, YTO 4MCNO
W CMMa COMHEYHBIX M3BEPMEHMM, NPOTY-
6epaHLeB 1 ynbTpaduoneToBoro usny-
YEeHUs MNOABEPIKEHbI TaKMM  XKe
konebaHusM, Kak M COMHeYHble nNATHa.
Tenepb roBopsT He NPOCTO O Nepuonax
NOSIBNEHMS CONHEYHbIX NATEH, @ O Nepu-
0f,aX «COMHEYHOW aKTUBHOCTU».
OpHako Bupgumas nosepxHoctb ConH-
L@ — 3TO elle He BCE, OHO OKPYIKEHO
obLuMpHON, ropsyen U HEBEpPOATHO pas-
peXxeHHOM aTmocdepom, Tak HasbiBae-
MOM conHe4yHou KopoHou. HKopoHa
BUOHA HEBOOPYXEHHbIM Na3oM TOMbKO
BO BPEMS MONMHOrO COMHEYHOro 3aTme-
HUS, KOTAA NYHHbIM OMUCK NOMHOCTBLIO 3a-
cnoHsiet apkun guck ConHua.

Koraa 3apsiennbie yactnuysl Contua (conHeuHsiv
setep) goctmrator 3emnm, B aTMOCDEPHBIX CIIOSX
nonsipHbix 061acTesi OHM CTANKMBAIOTCS C aTOMaMM
Kncnopoga m asora. Tak BO3HMKAeT ceBepHoe
cusiHme.
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21 anpens 1972 roga ABa amMepmKaHLa OnyCcTMamch Ha noBepxHocTy JlyHbl Ha criyckaemom annapare « Opmor». 310
6bina nsras Bbicaska actponastos Ha Jlyny. Ha cpororpagpum 3anevatnen « OpuoHn», nepes KOTOPbIM CTOMT JlyHHbIM
aBTOMOBMIIb. ACTPOHABT TONILKO HTO BOAPY3MSI GMEPHKAHCKMIA hnar.

Hawa cocepka JlyHa

N30 Bcex HebecHbix Ten ConHeyHoM

Otuero CUCTEMbI MbI NyuLle
NPOMCXOUT BCEro 3HaKOMbI C
nonHoe JlyHon. U He Tonb-
CONHEYHoe KO MNOTOMY, u4TO
3aTMeHue!? paccTosHue [0 Hee

cocTaBnsetT BCEro

384 400 kM, 4TO NO KOCMMYECKMM Mac-
wrabam HuuTOXKHO Mano. lnasHoe co-
CTOUT B TOM, YTO Mbl YyX€ HECKOMbKO
pa3 nobbiBanu Ha JlyHe. Bnepsble 3Tto
cnyuanocb 20 mons 1969 ropa. M3
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NyTewecTBUs acCTPOHaBTbl MPUBE3NM
OKONO 22 KMNOrpaMMOB NYHHOTO TPyH-
Ta, KOTOPbIN MOXHO BbINo MccnepoBaTth
B naboparopusx.

Onametp JlyHbl — 3476 km, TO ecTb
HemHoro bonee ueTBepTH puameTpa
3emHoro wapa. Kpome toro, oHa B 81
pa3 nerye 3emnu, NOCKOMbKY, B OTNK-
Yne OT Hee, He COAEPMMT TAKENbIX Me-
tannoe. ConHue B 400 pa3 6onble
JlyHbl 1, NO YMCTOM CNy4aMHOCTH, Haxo-
BMTCS BO CTONMbKO e pas panbiue. Moas-



tomy pucku ConHua u JlyHbl Ha Hebe
KaXyTcs noutM opmMHakoBbiMM. Bo Bpe-
M$ PEeAKMX MOMHbIX CONMHEYHbIX 3aTMe-
HUW NYHHbIM AUCK MOMHOCTbIO 3aKPbIBaET
CONHEYHbIM, KaK [OBE HaNOXeHHble ApYr
Ha ppyra MOHeTbl. B 3TOT MOMEHT Mbl
MoXeMm BupeTb cepebpucryto, cnabo
CBETALYICA COMHEYHYIO KOPOHY.
MNonHoe conHeyHoe 3aTMeHWe — 3TO
O[HO M3 CaMbIX BMEYATMSIOLMX SBNEHUM
npupopbl. Ha HeCKONbKO MMHYT CTaHo-
BMTCSl TEMHO, KaK HOublO, U Ha Hebe 3a-
ropatotcs spkue 3Besfpl. Ho 3ato cny-
yaeTcs AO0BOMbHO pefko. B kaxpom
KOHKPETHOM MmecTe 3emnu MonHoe co-
fIHEeYHOE 3aTMEHWE MPOUCXOAUT B Cpef-
Hem opguH pa3 B 350 ner. Brnmxanwee
MONHOE COMHEYHOE 3aTMEHME NMPOMU3OMU-
pet B lepmanun 11 asrycra 1999 ropa u
6yner BugHo B Kapncpya, LUrtytrapre,
Ynome u MionxeHe. A B Poccum oHo
6ynet HabniopatbCs B BOCTOYHbIX pano-
Hax Cubupu 9 mapta 1997 ropa.

B nonnonynue, korpa Jlyna u ConHue
pacronoXeHbl Kak pas Apyr HanpoTus
ApYra, MOXeT CNy4uTbCs TaK, YTO HaLLa
CNYTHULA NPOMAET Yepe3 TeHb, KOTO-
pyto otbpacbiBaeT B MPOCTPAHCTBO
3emns. Torpa Mbl YBMAMM NyHHOE 3aT-
meHne. 3a OAMH-ABA 4aca, KoTopble
JlyHa npoBoguT B MonHoM TemHoTe, ee
Temnepatypa napaet ¢ +130 po -50
rpapycoB. A HOYblO, KOTOpas AnMTCS

ABe Hepenu, Temneparypa ee nosepx-’

HocTu onyckaetcs po —150 rpapycos.

Obpalyasce Bokpyr 3emnu, JlyHa BbI-
3bIBAa€T Ha HEW npu-
Kak NUBbI M OTNMBbI.
BO3HHMKaIOT JlyHa pacnonoxeHa
NPHIMBLI Tak 6nu3ko ot Hac,
M oTnuBbI! 4YTO NpMUTAruBaeT
BOAY M Bbi3blBaeT
MPUNMBbI TEX MOPEW M OKEaHOB, KOTO-
pble HaXOAATCS B 3TOT MOMEHT MOJ, HEH.
ConHue ToXe BbI3bIBA€T MPHIMBbI, HO
oHu cnabee, yem nyHHbie. Ecnu Co-
nHue, 3emns 1 JlyHa pacnonoxeHbl Ha

OfHOW MPSMOMW, TO CHNbl NPUTSHKEHUS
ConHua 1 JlyHel cymmupytoTcs u npunue
CTAHOBMTCS OYE€Hb CHNbHbIM. JTO ObiBa-
€T B nonHonyHus u HoeonyHus. Ecnu Co-
nHue, JlyHa u 3emns pacnonoxeHbl Nop,
NPAMBIM YFMOM, TO CHIbl NPHUTSIKEHUS
ConHua u JlyHbl yacTMuHO racsat Apyr
ApYra, u npunuebl ocnabesator.

Cuna nputsxeHnus JlyHbl BO3geHCTBYET
M Ha camy 3emnio, KoTopasi NPMTArMBa-
etcs K JlyHe cunbHee, yem Mops M
OKeaHbl Ha NPOTMBOMONOXHOMW OT JlyHbI
ctopoHe 3emnu. [loaToMy ypaneHHbie
ot JlyHbl MOp$ M OKeaHbl «OTCTalOT» OT
ABMXKEHUs 3eMNU, M 3TO TOXE BbI3biBa-
eT B Hux npunuebl. Ha nosepxHocTu
oKkeaHoB obpasyertcs ABa NPMNMBHbIX
BbICTYNaA.

Mockonbky 3emns BpaliaeTcs BOKPYr
csoen ocu beictpee, yem JlyHa obpa-
LaeTcs BOKPYr Hee, TO KaMpas TOYKa
HalleW MnaHeTbl ABaX{Abl NMonapaeT nop,
NPUNUBHbIE BbICTYMbl OKEaHOB, M 3a 25
4acoB NPOMCXOAAT ABa MPMNMBa M fABa
oTnuBa.

[laxke HEBOOpPYIXEHHbIM TNa30M Ha
JlyHe moxHO pas-

Yro NU4YUTb CBETNbIE U
TaKoe TEMHblIE naTHa.
NlyHHblE TeMHble nfTHA —
mops? 3TO MSrKMe W pOB-

Hble MOBEPXHOCTH
OrpOMHOro pasmepa, KoTopbie yxe

Ha pucyHke A nzobpaxeHo conHeyHoe 3armenme; JlyHa
HaxogmTca Kak pa3z mexay ConHuyem n 3emnes. Ha
prcyHke B mbl BugMm nyHHoe 3atmenue, JlyHa
HaxogMTcs B TeHn 3emnn.
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noutn 400 net HasbiBarOT MOpSMM. Tak
B [laBHME BPEMEHA CYMTANU aCTPOHOMbI.
Torpa elie He 3HanM, 4TO B NYHHbIX MO-
pAx HeT BoAbl. SpKuMe MmecTa Mmexpy
MOPSIMU — 3TO FOPHbIE PalOHbI C BbICO-
KMMM OCTPbIMK BEPLUMHAMK, KOTOPbIM
[anM UMeHa 3eMHbix rop. Tak, Ha JlyHe
CYLLECTBYIOT NyHHble AnbNbl M NyHHblE
AneHHUHbI.

Ho camoe yauutenbHoe Ha nyHHOM no-
BEPXHOCTM — 3TO KPYrnble KpaTepbl.
[lake B ManeHbKWUM Teneckon MOXXHO
YBULOETb MHOXECTBO Kpatepos. B pei-
CTBUTENBHOCTM WX TaM munnuoHbl. Ca-
Mble KpynHble umeroT guametp po 250
KM, @ CaMble ManeHbKue, KaK YTBEpX-
patot nobbiBaBlume Ha JlyHe acTpoHaB-
Tbl, HECKONBbKO CAaHTUMETPOB U paxe
MMINIMMETPOB.

PaHblwe cuuTanocb, 4YTO NyHHble Kpare-
pbl MMEIOT BYNKAHUYECKOE MPOUCXOXK-
pewne. Ho nosxe acTpoHOMbI
npepnonoXxunu, a nobeieaswme Ha JlyHe
acTPOHaBTbl NOATBEPAMIM UX Npeanono-
XEHMe O TOM, YTO KpaTepbl — 3TO chne-
Obl OT NafieHuss METEOPUTOB, Npune-
TalOLWMX M3 KOCMOCA C OFPOMHOM CKO-
poCTbiO.

A
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lNonHoe conHeuHoe 3armenme 1970 roaa 8 Mekcuke.
MbI MOXKeMm yBMAETL KOPOHY, TO €CTb CBETSLLYIOCS
obosnouyky ConHya, MOCKOSbKY OHO CaMO MOMHOCTBIO
3aKpsiTo JlyHo#.

B nepsoe Bpems nocne BO3HWMKHOBEHMS
Hawen ConHeuHou
Kak cMCTEMbl, a BMecTe
BLIFNAAUT c Heu u JlyHbl, me-
Nyka? TEOPMTOB B MEX-
NNaHeTHOM NpPoOCT-
paHcTBe 6bino 60-
nble M napganu oHu Ha JlyHy ropasgo
yawe, Yem ceiyac. MNoatomy GonbLumH-
CTBO NYHHbIX KPAaTEPOB TaKMe e APEeB-
HME, KAaK M OHa cama. TaK uYTO NyHHbIX
naHaWwadT ABNAETCA YHWUKaNbHbIM MY3e-
em ppesHen uctopun Jlyrbl. Ha 3emne

CuamcKme acTpOHOMbI
HabnogaroT HenonHoe
CO/HEYHOE 3aTMEHME.
YueHbie gepxar nuct
6ymary nepes OKynspom
A Teneckona, 4robbl
nzobpaxenre ConHya B
nepeBepHyTOM BUAE

~ 0w CrpoeuypoBanocs Ha

. 6ymary. PucyHok 17-ro
seka. Cuam 6bin pacno-
JIOXEH Ha TEPPHTOPUM
cospemerHoro TaunaHpa.



B Hosonyrue(1) n nonHonyrwe(3) sosgesictene Connua
u Jlynbi Ha 3emnio cymmupyercs, nosromy npnnmssi(l)
CTaHOBATCS OCOBEHHO BLICOKMMM. A B NepPBOs M
nocnezHesi yerseprsx (2 v 4) npunmssl Hessicoku(ll).

NepBO3[aHHbIM NaHAWAdT HE COXpaHun-
Cf: €ro paspyLmnu BETPbl M Pa3Mbiiu
notokn Bogbl. Ho Ha JlyHe HeT Hu BO3-
Byxa, Hu Bopbl. JIMWb COMHEYHbIM Be-
Tep, MenKuMe MEeTEeOopUTbl, a TaKKe
AHEBHAas M HOYHas pa3HMLA Temnepa-
TYyp, KOTOpas NpMBOAMT K PacTpecKuBa-
HUIO TOPHbIX MOPOA, MOCTEMEHHO
pa3spyLialoT NyHHYo noBepxHocTb. Ho
BbIBETPMBAHWE MPOHWKAET B rnybb nyH-
HOrO rPYHTa NMLWb Ha HECKONbKO CaHTH-
METPOB, MO3TOMY BO BPEMS MPOrynok
no JlyHe 6OTUHKM acTpoHaBTOB Morpy-

lMNosepxrocte JlyHbi nokpbita
LUPAMaMHM OT MHOrOYHMCIIEH-
HbIX NaAEHUI METEOPUTOB.
Ha nepepHem nnane kparep
Pevirxong aramerpom 40
KM, cnesa kparep Konephmk
Anametpom 90 Km.
Mororpagpus nonyqeHa B
1969 rosy co cnyckaemoro
annapara «AnonnoH-12».

Xanucb B FPYHT BCEro Ha HECKOMbKO
nanbues. Kak 3ametun oguH u3 acrtpo-
HaBToB, Ha JlyHe Bce BbIrMAQUT Tak,
6yato 6bl yXKe MHOro MMnnMapaoe net
Tam He BbITUPAnM Mbinb.

PaHblwe Ha JlyHe cywecTtsoBanu gemcrt-
BYIOLLME BYNKaHbl. Bo3mOXHO, nyHHble
MOpS SBNSIOTCA OCTaTKaMM OBLUMPHBIX
NOTOKOB NaBbl, KOTOpPas chopmupoBana
6asanbToBble nopopgbl. OT pepgkux
napeHui OCOBEHHO KpPYMHbIX MeTeopw-
TOB noBepxHocTb JlyHbl packanbiBanach,
M B 3TUX MECTax M3 ropsuMX NyHHbIX
Hejp u3nuBanacb naea.

0] BO3pacTte U BO3HMKHOBEHUHU .HYHbI Mbl

3HAaE€M [0BONbHO
Kak MHoro. 3emns
BO3HMKNA JlyHa pacnonoxeHsbl
MNykat Tak 6nM3Ko u TakK

Mano pasnuyaroTcs
no pasmepy, 41O
MOXHO FOBOPWUTb O ABOMHOM MnaHerTe.
Bropou peoiHon nnaHeton B ConHeuHoM
cucteme ssnsetcs [INyToH co cnyTHu-
kom XapoHom. Onpepenenue Bo3pacta
NyHHbIX MOpOoA, nokasano, 4to JlyHa u
3emns obpa3oBanucb NpMMEpPHO B Opf-
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HOM U TOM e MeCTe OJHOBPEMEHHO,
OKOIO YeTblpeXx C MOMOBMHOW MMMNMap-
AOB neT TOMY Ha3ap. 3HauuT, JlyHa -
CBOEro popa 4actb nepsobbiTHOM 3e-
mmu. Obe oHM NPOUCXOASAT U3 OFHOrO M
TOrO YK€ KOCMUYECKOro BUXPS.

Cpa3y nocne csoero poxpeHus JlyHa
6bina bnuke K HaM, YeM CeropHs, — Ha
pPacCTosiHMM OBYX AMAMETPOB 3eMnu.
Bpems obpalueHnus JlyHbl Bokpyr 3emnu
COCTaBNANO BCEro Tpu 4aca. 3a Takoe

Ha BHyTpeHHe# OoKpy»HOCTH nokasaHo, Kak ConHue
ocsewyaer JlyHy B pasnmuHbix TOYKax ee opburbl, a Ha
BHeLuHes — ¢hasbl JlyHbl, KaKMMH Mbl BUAMM MX C 3eMAK
(ee opbura nsobpamena s yentpe). JlyHa cosepiiaet
o4mH obopor Bokpyr 3emnu 3a 27,3 cyToK.

e Bpems u 3emns cosepliana obopot
BOKpYr cBoeu ocu. Ha Hux pencteoBanm
MOLLHble npunMBoobpasytolime cunbl,
KOTopble fanu NobonbITHbIN pe3ynbTar.
Urak, 3a oaMH 0BOPOT BOKPYr CBOEH
ocu 3emns NPOXOAMT uyepe3 fBa Npu-
nvBHbIX ropba, AENCTBYHOLUMX Ha Hee,
Kak OBa Topmo3a. 3a npolepwme ye-
Tbipe C MOMOBUHOM MMNNMApAa net cy-
TOYHbIM nepuop obpawieHus 3emnu
ysenuuuncs po 24 yacos. OpHoBpeMmeH-
HO Ha TOrfa eLle XXMAKOW MOBEPXHOCTH
JlyHbl orpomHas npunueHas BOMHa M3
naebl, BO3HMKLUAA MOA BO3AEUCTBUEM
MacCcMBHOW 3eMnu, Bbi3Bana MOLLHOE
TpeHHe, NpuBefLUEE K 3aMEAJIEHUIO ee
BPAaLLEeHUs A0 TaKOM CTeneHu, NoKa cuna
TOpMOXKeHHs BoobLe He ucuesna. MNoa-
Tomy JlyHa Bcerpa obpalieHa K Ham
opHoi cTopoHou. Ee obpatHyto cTopo-
HY Mbl yBMAEnu nuwb 35 net Hasap ¢
MOMOLLIbIO KOCMMYECKMX annapaTos.

B 1o e Bpems JlyHa Bce bonbe ypa-
nsetcs ot 3emnu. lNepsoHayanbHoe
PacCTOSHUE MEXAY HUMM Celyac AOLL-
no po 30 puametpos 3emmu, u uyepes
munnuoHbl net JlyHa cTaHeT nuwb  sip-
KOM TOYKOW Ha HOYHOM Hebocsope.

Cectpbl ConHua

OceHbto 1977 ropa ctaptoBan amepu-
KaHCKMW Mexnna-
Korpa HeTHbIM 30HpA «Bo-
«Bosmkep-2» | apxep-2». Mpone-
NPONeTHT MMMO | TeB psaoM C HOnu-
Cupmycal Tepom, CatypHom
u YpaHom, oceHbto
1989 ropa oH nepecek opbuty HentyHa
CO CKOPOCTbIO, BOCTaTOYHOM Ans TOro,
ytobbl npeoponetb nputaxenme Co-
nHua. K KoHLy 3Toro cronetus OH NOKM-
HeT CornHeuHyto cuctemy u yrnyburcs B
npoctopbl BceneHHon. ITo byper
o4yeHb OAMHOKOE nyTellecTBue, no-
ckonbKy nuwwb vepes 360 000 net 3oHp,
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pobepeTtcs O OKPEeCTHOCTEeN CaMOoW fip-
KoM 3Be3apl Hawero Heba — Cupuyca B
co3se3gmn bonbworo MNca. A Cupuyc -
ofHa u3 bnmKaulLMX K Ham 3Bes3f,.

MNytewectsue «Bospepa» — npekpac-
HbIM NpuMep Ans Toro, 4Tobbl MOHATb,
Kak OrpomHa M Kak nycta BcenenHas.
HecmoTps Ha To, uTo B Hawew [anakTi-
Ke COTHM MMNNMapAoB 3Be3f, pacnono-
¥eHbl OHM HeBoobpasumo paneko apyr
ot apyra. pepcrasum cebe mopensb
okpectHocTe ComnHua ¢ bnmxanmmu
3Be3aamu. [Ing 3TOro Ham HYMHO Bbl-
bpaTb MacwTab, TO ecTb yMEHbLUUTDb
AMAMETPbl 3BE3f, U PACCTOSHUS MEXAY
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Ha srom pucyHke xopowo
BMAHO, KaK MyCTbIHHA

BcenenHas. Ecnun \
npeacrasuts cebe ConHuye [yBaym 9
u 6rmKarilume K Ham
3Be3/bl Pa3MEPOM C
BMLUHIO, TO MPOCTPAaHCTBO, OH
B KOTOPOM OHM
3aKnioyeHsl, byaer
pa3mepom c Espony. B
Ka)[0H eBpOnerCKok
cTONMMLie OKAXETCS No
OA4HOM 3Be3je-BHLUHE,
BCe OCTaNbHOE
NPOCTPAHCTBO OCTAHETCS
nyctoim. Hawa ConHeuras
cmucTema BrionHe
ymectunacs 6bl Ha
LieHTPanbHOM ropoACKoH
nnowazam.

Bapiuasa
Amcreppam N
Bproccens Mpara
Mapmox N Bera % byaanewr

benrpap,

HMMM Ha OOMHAKOBYHO BenuuuHy. [axe
ecnu npepcTasutb cebe ConHue B Buae
BMILEHKM M MNONbITaTbCA NOMECTUTb B
Haly MOJENb BCEro NuLb AIOXUHY bnu-
wanwux Kk ConHuy 3Be3f, TO OHa
pomKHa 6biTb pasmepom ¢ Espony. B
Ka¥AoW CTOonUuEe pPa3MecTuTcs no
3Be3[e-B1LIEHKE, a BCe OCTanbHoe npo-
CTPaHCTBO ocTaHeTcs NYCTbIM.
Ymenbwmtcs M Hawa ConHeuyHas cucre-
Ma: OHa CTaHeT Pa3MEepPOM C LieHTparb-
HYlO nnowagb opaHoM u3 cronuuy. Kak
e OoAMHOKM B rnybuHax BcenenHoM
3B€3[bl M MX NNaHeTbl, €CNU OHM Y HUX
ecTb. Tenepb Mbl 3HaeM, noyemy «Bos-
[XKEPY» HYXHO NWLb ABEHafLaTb nerT,
yTobbl NEpeceyb ropoOACKYIo NroLwagb,
u 360 000 net, utobbl pobpatbcs oT
bonHa po lMapuxa.

Ons u3mepenus bonbwmx pPacCTOsHMM
aCTPOHOMbI UCMONb-
3YIOT NPUHUMN, Ha
KOTOPOM OCHOBaH
AANbHOMEP Y MHO-
rux ¢oroannapa-
TOB. Y106LI ONpe-
AEenUTb PaccTosHMe A0 3Be3fbl, U3Me-
PSIOT €e KaXylieecs CMeLleHUe OTHO-

Kak uamepsior
PacCcTOSHUS
Ao 3Be3f!

CUTENbHO ABYX AANEKO OTCTOSLWMX APYr
OT Apyra To4YeK. JTO Nerko NoHATb, no-
CMOTPEB Ha TPeyronbHUK, M306parKeH-
HbiM Ha cTpaHuue 33. YTobbl M3mepuThb
paccTosHue Ao 3Be3fbl, ee HabnrogaroT
ABa¥[Abl C MHTEPBANOM B NMONroAa, CKa-
xem, 1 aHBaps, a 3atem 1 uons. OcHo-
BaHME TPEeYyronbHUKa AOMKHO ObiTb
MaKCMManbHO 6onblUMM, PaBHO KaK M
yron, B BepLUMHE KOTOPOro pacnono-
)eHa 3Be3aa. JToT yron (a TouHee, ero
NONOBMHY) — napannakc 3se3fbl. [lo-

Ecnv Habnio-
Aarb 38e3gy C
M3 TOUKM A, a
3arem, yepe3
WecTb MecsaueB
— U3 TouKkmu B,
TO no paccros-
Huio AB
(anametp
3EeMHOM
op6uTbI) M
yrnam CAB u
CBA moxHO
onpeaenmts
paccrosHue or
3emmm o
3se3gel C.
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CKONMbKY 3Be3fAbl HAXOAATCA OYEHb
BANEeKo, MX Mapannakcbl KpamMHe Manbl.
ActpoHomam Crpyee u beccento Bne-
pBble YAanoCb M3MEpuTb MX ans 6nu-
Wauwmx 3se3p Tonbko B 1838 ropy.

PaccrosHus Bo BcenenHoM Tak Benukm,
YTO M3MEpPATb MX B
Yro KMnomeTtpax He-
TaKoe BO3MOXHo. [loaTo-
CBETOBOM my beccenb npupy-
roa! Man HOBYI epgM-
HULY M3MEepeHus —
ceeToBou rof,. OH paBeH TOMY paccTos-
HUIO, KOTOpOE MPOXOAMT Ny4y cBeTa 3a
oouH rof. CkopocTb cBeTa cocTaenser
TPUCTa ThICAY KMNIOMETPOB B CEKYHAY, a
OfMH CBETOBOM rof, PaBeH No4TH LEeCATH
TbICA4YaM MMNNIMAPHOB KUOMETPOB.
Yrobbl pobpatbes fo JlyHbl, nydy ceeta
Hy»Ho Bcero 1,3 ceKyHpbl, 3HauuT,
paccTosHue fo Hee pasHo 1,3 cBeToBOM
CEKYHfOpl, a paccTosiHMe oT 3emnu po
ConHua coctaenset 8,3 cBETOBOW MHHY-
Tbl. Takum 0BpPa3OM MOXKHO M3MEPSATb
OrpoMHbie pacctosHus Bo BceneHHom.
Mpepctasum cebe Cupuyc. PaccrosHue
pno Hero cocrtasnset 8,8 cseTtosbix ner.
Ecnv nocmotpets otTypa Ha opbuty
3emnu, TO ee MOXHO CPaBHUTb C TeH-
HUCHBIM MSIYUKOM, H3 KOTOPbIX CMOTPAT

Ha pucyrke nokazaHo HECKONMbKO M3BECTHBIX 3BE3/ B
nopsaxe ysenndenus mx auametpos. Ho cyijectsyer
TaKX€ MHOXECTBO 3BE€34, KOTOPbIE rOPa3fo MeHbLUe
ConHua. Hekoropbie 6enbie Kapnuku, — ocTatkm
CIKaBLUMXCS 3Be34, — o pasmepy He Gosnbiue JlyHbl.
Ectb 1 coBcem kpoxotrbie (He 6onee 20 km B auamer-
pe), Ho oueHb MNOTHbIE 3B€3Abl, TaK Ha3bIBAEMbIE
nynbCapbl, KOTOPbIE M3MYHAIOT 3HEPIHIO MMIYIbCaMM.
epUOAbI MX M3NTy4EHUS, TO ECTb BPEMS MEXAY ABYMS
M0C/1e 4OBATEbHLIMU MMITYIbCAMM, OYEHb KPATKH M
HEPEeAKO COCTaBAISIOT THICSYHbIE AONM CEKYHABI.

ApKTYp
22 x ConHue

Bera
ConHue

Kanenna A
16 x ConHue

O 4

O ConHue

¢ pacctosHus B 14 KMnomeTpos.

Ecnu Cupuyc pacnonoxeH Tak paneko
M, HECMOTPSA Ha 3TO, fBNSETCA sp4an-
Wwen 3se300M Ha Hebe, TO OH, BeposAT-
HO, AOMXeH obnagaTb rUraHTCKOM
MoLHOCTbIO M3nyyeHus?! Ho 3to He Tak.
MbI 3Haem paccTosHMe [0 HEero M
MOXEM CPaBHUTb MOLLHOCTb €ro M3ny-
yeHus ¢ ConHuem. Y Cupuyca oHa B 23
pa3a 6onbwe. Ecnu 6b1 Hawe ConHue
6bIno TaK e paneko, To Bbirnsaeno Obi
KaK 3Be3[a BTOPOW BENM4WHbI, NpUMep-
HO Kak 3Be3pbl bonblwon Mepsegmupi.
Takum 0bpa3om MOXHO onpegpenuTb
MCTUHHYIO MOLLHOCTb M3My4eHus 3BEe3f.
Camble sipkue u3 Hux mowree ConHua B
100 000 pas. BepostHo, 3to npepen:
Honee MoLuHble 3Be3fbl Pa3pynuch Obl
OT COBCTBEHHOrO M3MYy4EHUs M NOMHYMM.

Kak Ham u3BectHo, guametp ConHua B
109 pa3s 6onbwe
Kak 3emHoro. Ho kako-

onpeaensior Bbl pa3smepbl ApYy-
pasmep rux 3ee3pn?! B otnu-
3Be3fbl! yme oT bnU3KMX K

HaM nnaHet, pua-
METpbl 3BE3f, He MOTYT bbiTb M3MEPEHDI
HenocpencTBeHHO. 3Be3pgbl pacnono-
XeHbl TaK JaneKko, 4To faxe MNpu Cunb-
HOM YBENUYEHMM TENEeCKOMOB OHMW Bbl-

\

Anbpebapan Mupa
36 x ConHue 460 x CornHue



rNAgAT, Kak sipkue Touku. [lns onpepe-
NeHusi pa3mMepoB 3BE3f, MPUXOAMTCA MC-
NONb30BaTbh KOCBEHHble  METOfbI,
Hanpumep, LBEeT, KOTOpbIM 3aBUCHT OT
Temneparypbl Ux MOBEPXHOCTH.

[axe HEBOOPYEHHbIM FNA30M MOXHO
3aMeTuTb, 4TO 3Be3fbl 6bIBalOT pasHoro
userta. o uBeTy MOXHO onpepenuTb MX
tremnepatypy. KpacHbii — 310 uBer
Haubonee XxonopHbIX 3Be3p, 3atem upyT
wentoie u 6enble, a camble ropsume —
ronybosaTtoro upera. Temneparypa
KpacHbix 3e3p, «scero» 3000 rpapycos,
a temneparypa ronybeix pocturaer
35 000 rpapycos. lNpu temneparype
nosepxHocti B 5800 rpapycoe Hawe
CorHue sBnsercs Xentol 3Be3foMn.
UraK, Mbl NpoLunK yKe NOMOBMHY NYTH B
onpepenexHMM pasmepos 3sesfbl. Mol
3HaeMm, 4to, Yem brmmke ee LBeT K ro-
nybomy, Tem oHa ropsuee. Yrobel on-
peneniTb pasmep 3BE3fbl, aCTPOHOMbI
CPaBHWBAIOT €€ LBEeT W CUNY M3MNyYeHus.
Ecrv kpacHas 3Bespa co ceoeli cnabo
HarpeToM MNOBEPXHOCTbIO KaXeTcs
OUY€Hb SPKOM, 3HAUMT y Hee oueHb Hornb-
LIOH AMameTp M Nnowiafb NOBEPXHOCTH:
TONMBKO TaK OHA MOJXKET M3My4yaTb MHOTO
ceera. U Haobopor, ecnu ronybas
3Be3[a, M3nyvalowas C KaXporo Keap-
paTHOro MeTpa CBOel NOBEPXHOCTH Fo-
pa3po bonblwe ceeTta, Yem KpacHas,
MMEEeT TaKYIO e MOLLHOCTb M3NyueHHs,
TO ee pasmep [oOMKeH ObiTb meHblue,
YeM Yy KPacHOM.

TaK acTpOHOMbI YCTaHOBMIM, YTO Cpepy
3Be3f, BCTpevaloT-
CSl TMraHTbl M Kap-
nvku. Camble 60-
nblUMe Cpepu HuX
— KpacHble TMraH-
Tbl, KOTOpble, He-
cMmoTps Ha csoe cnaboe wmanyueHne ¢
KBafpaTHOro MeTpa MoBepXHOCTH, CBe-
a7 B 50 000 paz mowHee ConHua. Ca-
mble Kpynuble rurantel B 2400 pas
6onbwe ConHua. BHytpy y Hux morna

Yro raKoe
3Be3/lbl-TMraHThl M
3Be3/lbl-KapnMKm!

6b1 pasmecTutbea Hawa ConHeuHas cuc-
Tema Bnnotb po opbutbl CarypHa. Cu-
puyc — 310 opHa u3 benbix 3Be3d, OH
ceetut B 23 pasa mowHee ConHua,
Temnepartypa ero nosepxHoctn 10 000
rpapycoB, 1 OH NpMmepHo BpBoe 6orb-
we ConHua B guamertpe.

Ho cyuwiecteyer orpoMHoe MHOXeCTBO
3Be3[-KapnMKoB. JTO B OCHOBHOM
KpacHble Kapn1ku ¢ AMaMeTPOM B NOno-
BUHY M [a)Ke B OfHY NATYl0 AMameTpa
Hawero ConHua.

ConHue no ceoemy pasmepy sBnseTcs
cpepHeli 3Be3A0M, TaKMX 3Be3f, B HalleH
lanaktuke munmuapppl. K cyacteio, ero
pasmep M SPKOCTb TaKOBbl, 4TOObI Ha
3emne MOrna CyLiecTBOBaTb MM3Hb.
Ocoboe mecto cpepy 3Be3[, 3aHMMAIOT
6envie Kapnuku. Bewectso, 13 Kotopo-
ro OHM COCTONT, TaKoe NNOTHOe, YTO
BCA cornHeuyHas macca morna 6l Bmec-
™TbCA B 06bem 3emHoro wapa. 7o,
KoHeuyHo, ocoboe Bewjectso. Crmyeu-
HbIM KOPOBOK M3 Hero Becun 6bl 3 TOH-
Hbl. Tak Kak 6enble KapnuKM oueHb
ropsuve, TO, HECMOTPS Ha CBOIO Ma-
NeHbKYIO NOBEPXHOCTb, OHM Ype3Bblyau-
HO fipKkue. TONMbKO NO3TOMY Ham
yAanocb ux obHapyMKuTb.

3Be3gbl B orpoMHOM npoctpanctee [a-
NaKTUKM pacnpepe-
Yro nAloTCA [O0BOMbHO

TaKoe paBHomepHo. Ho
3Be3[jHble HEKOTOpbIe M3 HUX
cxonnexHma? BCE Xe CcKannuea-

lI0TCA B Oonpepenex-
Hbix mectax. Pasymeercs, u tam pac-
CTOSIHMS MEXAY 3BEe3[aMu BCE PAaBHO
ouyeHb Benuku. Hanpumep, B HaweW
MOAEN1 Mbl MOrnM 6bl NOCTABUTL MO BH-
LIeHKe NOYTM B KaXp[oW cTonuue 3e-
menb Fepmanmn. Ho u3-3a ruraHtckmx
PaccTosHUI Takne BnM3Ko pacnonoxer-
Hble 3Be3fbl BbIrMAAAT KaK 3Be3fHoe
ckonneHue. [MoatomMy Mx TaK HasbiBatoT.
CambiM M3BECTHbIM M3 3BE3[HBIX CKOM-
nexmn asnsarotcs lnespbl B co3Be3pmu
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Mnespbi B Tenblye ABASIOTCS OfHMM M3 CaMbIX
M3BECTHbIX 3BE3/AHbIX CKOMNEHMH Ha 3umHem Hebe
Ceseproro nonywapus. HesoopyeHHbIM rnazom Mbl
BMAMM TaM TOJbKO LUECTb-CEMb 3BE3J, MOITOMY
Mnes b nHorpa Hasvisator Cemuspesgnem.
Paccrostme go Hux pasHo 400 ceerosbim rogam, a
BO3HMK/M OHM nprmepHo 100 munnmoHoB ner Hasaz.

Tenbua. HeeoopyxeHHbIM rnasom s
HEM MOXHO PasnUyUTb CeMb 3Be3f,
O[lHAKO B TENECKON Mbl BUAWUM OKONO
230.

B okpectHocTax ConHua wu3BecTHO
okono 1500 3Be3pgHbIX ckonneHun, a BO
Bcel [anakTuke uX, BEPOSTHO, AECSTKM
ThiCAY.

KoHeuHo, 3Be3gbl He CTOAT Ha OQHOM
MecTe: OHM [ABMXYTCS B MPOCTPAHCTBE
co ckopoctamu ot 10 po 500 kunomer-
poe B cekyHay. Hanpumep, ConHue
aguetcs co ckopoctbto 20 km/c no
Hanpasnexuto K Bere.

OpnHaKo B3aMMHbIX CTONKHOBEHMM 3Be3f,
MOXHO He onacartbcsl. [laxe 3a munnu-
apfAbl net Ase 3Be3fbl BPAA N Tak Npu-
6énusatca apyr K Apyry, utobb
CTONKHYTbCS.
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ConHue sBnsetcs OgMHOYHOM 3BE3[OM.
Ho uHorpa pgee wmnu

Yro HEeCKONbKO 3Be3f
Takoe pacnonoxeHsl 6nu-
ABOMHbIE 3KO APYr K Apyry M
3Be3pbli} obpawatotcs ogHa

BOKpPYr ppyrou. Mx
Ha3bIBAIOT [BOMHbIMM MMM KPaTHbIMM
3ge3namu. Mx B [anaktuke oueHb
MHoro. Tak, y 3se3abl Muuap B co3ses-
Anm bonblion MepBepmubl €CTb CNyTHUK
- Anbkop. B 3aBucumocTn ot paccros-
HUS MEXAY HMMM [OBOMHble 3B€3fbl 06-
pawiatotcs  ApYyr BOKpyr papyra
mepneHHo unu bbicTpo, u nepuog, obpa-
LLLEHUS MOXET COCTaBNATb OT HECKONb-
KMX [OHEeW [0 MHOrMX TbICAY nerT.
HekoTtopbie pBoiHble 3B€3abl NOBEPHY-
Tol K 3emne pebpom NNOCKOCTH CBOEH
opbuTbl, TOrpa opHa 3eesfa perynsipHo
3aTmesaet coboi gpyryto. lNpu 3tom
obwas spkoctb 3se3p ocnabesaer. Mol
BOCMPUHUMAEM 3TO KaK NepeMmeHy
bnecka 3se3gbl. Hanpumep, «absBonsb-
ckas 3ee3pa» Anronb B co3sespuu [ep-
ces C JPEeBHMX BPEMEH W3BECTHa Kak



nepemeHHas 3se3pa. Kaxpble 69 ua-
COB, — TaKoB nepwop obpalyeHus 3sesq,
B 3TOM [JBOMHOM CMCTEME, = NMPOUCXOAMT
3aTmeHune Bonee fipkoi 3Be3fbl ee Xo-
nogHblM U MmeHee spkum cocepom. C
3emnu 3TO BOCMPUHUMAETCS KaK YMEHb-
weHne ee bnecka. Yepes pecatb uacos
3BE3[bl PACXOAATCSH U APKOCTb CMCTEMbI
onsTb CTAHOBMTCH MAaKCMManbHOM.

Kaxpas KpynHas 3Be3pa B KOHLe cBOe-
ro Cyw,ecTBOBaHMS

Yro nepexwuBaeT Kartac-
TaKoe Tpody. Korpa 3a-
CcBepxHOBas! nac ee spepHoro

TONNMBA NOAXOAMT K
KOHUY, nepectaeT
ropetb spepHas «neub» B LEHTPE 3BE3-
Abl, ¥ [aBNeHue, KOTopoe MNoAfepK1Ba-
N0 paBHOBECME B OFPOMHOM Fa30BOM
wape, ymeHbliaetcs. Torpa aapo 3Bes-
Abl ByKBanbHO B CUUTaHHbIE CEKYHAb
CXMMAETCs M NPEBPALLAETCS B HEUTPOH-
Hyto 3Be3ay. [lpy 3TOM MrHOBEHHO Bbl-
cBobOXKAAeTCs OrpOMHbIM NOTOK 3HE-
pPruM, OH CPbIBAET BHELLUHIOK ra3oBYHO
obonouky 3Be3fbl, KoTopas, SPKO
BCMbIXHYB, ucyesaeTt B rnybuHax Bce-

CBepxHoBas — 310 B3PbIB rMraHTCKOM 38e34bl. [pn
3TOM M3NyHaeTCs OrPOMHOE KONMMYECTBO SHEPIHH, a
OCTaTOK B3OPBABLUEHCS 3BE3/4bl CIHMMAETCS

M NpeBpaLLaeTcs B HEHTPOHHYIO 3BE34Y.
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®opma bonblioi Megseaumupl meHsETCS O4EHD
MeA/IEHHO, MOCKONbKY 6onbluas YacTb ee 38e3j4
ABMIKETCS B OBHOM Hanpasnenmu. Ha BepxHem prcyHke
Mbl BUAMM, KaK Bbirnsgeno 3to cossesgue 100 000 ner
Ha3ap, Ha cpejHem — bonblwas Megsegmua cerogHs, a
Ha HUXHEM — KaKo# oHa ctaner yepe3 100 000 ner.
Bropas 3sesga cnesa B pyuke Koswa — Muuap u ero
cnyTHuK AnbKop.

neHHou. B MomeHT BcnbilLKKM 3BEe3pa Ha
HECKONbKO [AHEW CTAHOBUTCA fipyYe CO-
T€H MMNNMAPAOB Ob6bIYHbIX 3BE3f LLeNnom
ranakTMKM.

C 3emnu Kaxercs, uto Ha Hebe 3aro-
paetcs HoBas 3Be3fda, KoTopas B Teue-
HME HECKONbKMX Hepenb MOXeT bbiTb
HacCTONbKO SPKOMW, 4YTO €ee BUAHO U
AHEM. JTO paHblue NPMHUMANM 3a POXK-
AEeH1e HOBOW 3BE3fbl, MO3TOMY Ha3Banu
ero no-natMHckn «Nova» («HoBasi»).
Mpu B3pbIBE MMraHTCKMX 3BE3[ FOBOPSAT
O «CBEPXHOBOM». 33 OAMH [ileHb CBEpPX-
HOBasi M3Ny4aeT 3HEPruio, PaBHYI W3-
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nyyennto ConHua 3a 1 munnuapp ner, a
Bew,ecTBo ee 060nouKM BbibpacbiBaeTcs
B MPOCTPAHCTBO CO OrPOMHOM CKOPOC-
Toto — go 10 000 km/c.

MocKonbKy ruMraHTCKMX 3Be3f B HalUeu
lanakTuke mano, 3a

Kak vacto BCIO MCTOPUIO Heno-
BCMbIXMBAIOT BeyecTBa Habnropa-
cBepxHOBble! nocb TOMbKO He-

CKOMBbKO BCMbIEK
cBepxHoBbix: B 185,

394, 1006, 1054, 1181, 1572 u 1604
rogax. Ho cywectBytoT u gpyrve ranax-

TMKK, TaK 4YTO acCTPOHOMBbI MOryT Ha-
6nroflaTb MHOXECTBO CBEPXHOBbIX Ha
PaHHWUX CTagMAX MX BO3HMKHOBEHMS M UC-
cnepoBath MX BMNOTb A0 MOMHOrO yraca-
Hus.

B Hawel lanakTuke BCMbIKa CBEpPXHO-
BOM MPOUCXOAMT B CPEHEM OAMH Pas B
300 net. MocnepHolo CBEPXHOBYIO B
Hawe lanakTuke Habnrogan v noppob-
HO OMuCan BEMNWUKMM HEMELKMM acTpo-
Hom MoranH Kennep 8 1604 ropy. 3t0
6bino noutn 400 net Hasap. Tak uto,
BO3MOXHO, CKOPO MOSBMTCS elle OAHA
CBEpXHOBas.

Hawa lNanaktka — Mneuynsm lyTb

B 1609 ropny, Korpa BEnMKMM uTanbsiHel,
Fanuneo Tanunewu

U3 yero nepsbiM Hanpasun
COCTOMT Teneckon B Hebo,
FanakTikal OH Cpasy e cpe-

nan BenuMKoe OT-
KpbiTUE: OH pa3sra-
pan, yro takoe Mneunbi Iytb. C no-

B sicHyio Houb Ha Hebe MOKHO yBHAETb CBETAYIO
nonocky — Mneuynbiii [ytb. benas cTpenka nokassisaer
Hanpasnenue spalyeHuns [anakTvkyM, a KpacHbie
YKa3bIBaIOT MECTO B Heli Hawwesi ConHeyHoMH cucTembl
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MOLLbIO MPUMUTHBHOrO Teneckona [anu-
new ypanocb paspenuTb spvauliue
obnaka MneuHoro lyT1 Ha oTaenbHble
3Be3fbl. Ho 3a HUMK OH OTKPbIN HOBbIE,
bonee Tycknble obnaka, 3aragKky KoTo-
PblX OH CO CBOMM MPUMMTUBHBIM Tene-
CKOMOM Yie pasrapgatb He cmor. Ho
lanunen cpenan npasunbHbIM BbIBOA, O

TymanHocte KoHckas Monosa — 3to xonoaHoe obnako
M3 ra3a M MbiM KOTOPOE 3aKPbIBAET OT Hac
HaXOASLYMECS 3@ HUM 3BE3[bl M FanaKTMKK



Ha 3umnem Hebe HeBOOPYKEHHbIM rNazom MOXKHO yBugeTb TymaHHocTs OpmuoHa. OHa pacnonoxeHa
Ha paccrostmm 1300 csetoseix net or ConHua. Ee guametp okono 16 cserosbix net. ACTPOHOMBI YCTaHOBMAM HTO

B 3TOM TYMAHHOCTH POXAAKOTCS HOBbIE 3BE€3/4bl.

TOM, 4TO M 3Tu cnabo ceetswmecs
obnaka, BugMMbie B e€ro Teneckon,
TOXe AOMMKHbI cocTonth M3 3Be3f. Ce-
rofiHs, MMes MOLLHbIe TeriecKonbl, Mbl
3HaeM, 4YTO OH bbin npas. MneuHbiH
MyTb, KOTOpPLIM Mbl Tenepb Ha3biBaem
Hawen [anakTMKOM, Ha caMoOMm faene co-
ctout npumepHo u3 200 munnuappos
3ge3n. M ConHue co cBoMmm nnaHeTamu
— TONbKO ofHa M3 Hux. [lpu 3ToM Hawa
ConHeuHas cuctema pacrnonoxeHa He B
ueHTpe MneuHoro yT, a ypaneHa ot
Hero NPMMepPHO Ha fiBe TPETH ero pagu-
yca. Mbl xuBem Ha okpaunHe Hawen [a-
NaKTUKM.

MNocne Benukoro oTkpbiTus [anunes

yueHble 3apymanucb o opme Mneuro-
ro lMNymu. MNockonbky Mbl BUAMM €ro B
BUAE Y3KOW NONOCbl, NPOTSHYBLUENCS
yepe3 Bce Hebo, M camm Haxogmmcs
BHYTPM HEro, TO acCTPOHOMbI CAEnanu
COBEPLUEHHO NMPAaBMIbHbIM BbIBOL O TOM,
4To MneuHbi lyTb ponxeH umertb
cdopmy kpyra.

Tak m okasanocb: B LeHTpe MneuHoro
MyTn 3Be3abl pacnonoxeHbl NroTHee u
obpasyloT orpomHoe Kpyrnoe ckonre-
Hue. BHeluHWe rpaHuupbl Kpyra 3aMeTHO
CrnaX{eHbl M CTAHOBSATCS TOHbLLE MO Kpa-
sm. [pu B3rnspge co ctopoHbl MneuyHbin
MyTb, BEPOSATHO, HaNOMMHAET NNaHeTy
CaTypH c ee KonbLamu.
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Pagunoreneckon boHHckosi obcepsaropum B Jiichene
OCHalLeH Napabonmyeckum 3epKanom AMameTpom 25
meTpoB. C MOMOLLbIO MENKOSHENCTONH METalNIMYECKOM
CETKM 3TO 3epKaso ynaBnMBAET KOCMMYECKOE
pagmnonsnyyenme. CylyecTsyroT pagMoTenecKons

¢ Anametpom 3epkana o 305 metpos.

Mo3xe 6bino obHapykeHo, 4To Mneu-
Hbin [yTb cocTouT

Yro He TOnbKO M3
TaKoe 3Be3f, HO M M3 ra-
rasoBbie 30BblX M MbINEBbIX
TyMaHHOCTH? obnakos, KoTopbie

AOBOMbHO MeJAneH-
HO u becnopspouHo KnybsTcs, nopobHo
obnakam fbima B MPOKYPEHHOMU MUBHOM.
OpHako npu 3TOM rasosble M Mbinesble
Maccbl pacnonaratTcs TOMbKO B NNoOC-
KOCTH AMCKa.

HekoTtopbie razosbie TymaHHOCTH cBe-
TATCA pasHouBeTHbim cBeTom. OpHa u3
CaMbIX W3BECTHbIX — TYMaHHOCTb B CO-
3se3pun OpuoHa, KOTOpas BMOHa Aaxce
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HEBOOPYEHHbIM Ma3soM OKONO cpef-
HEeH M3 Tpex 3Be3foyek, obpasyroLymx
«med OpuoHa». CerogHs Mbl 3HaeM,
YTO TaKue rasosble unn auddysHble Ty-
MaHHOCTH cnyaT Konbibenbto ans mo-
nopbix 3B€3f, KOTOPbIE POXAAIOTCA TaK
e, Kak Hekorpa popgunacb Hawa Co-
nHeyHas cuctema. [Npouecc cosmupanus
HenpepbiBeH, U 3Be3[bl NPOAOMKAIOT
BO3HMKATb M CEropHs.

[a3oBble M nbinesble obnaka moryT no-
rmowath CBET NEXalWMX 3a HUMHK
3Be3/, NO3TOMY Ha CHMMKax Heba OHu
YacTO BMAHbI KaK 4YepHble 6e33BespHble
mecTa. Takue TYMaHHOCTM HasblBaOTCS
TemHbimu. Ha Hebe toxHoro nonyuwa-
pusi ecTb OfHa o4eHb Honbluas TemHas
TYMaHHOCTb, KOTOPYIO MopennasaTenu
npo3eanu YronbHbiM MeLLKOM.
ACTPOHOMbI MOACYUTANM, YTO AAneKo
He Bcs macca MneuvHoro llytn po cux
nop YNNOTHUNACb BO COCTOSHMSA 3BE3f,.
OrpomMHoe Konu4yecTBO BelLecTBa Bce
ele HaxoaMuTCs B razoobpa3Hom cocTo-
fIHMK; 3TOT ra3 M MbiNb B OCHOBHOM
CKOHL,eHTPUPOBaHbl B L,EHTPanbHOM
nnockoctv MneuHoro MyTtu. Obnaka
rasa M NbiNM 3aropamMBaltoT OT Hac
ueHTp lanakTMkm, NO3TOMy Ham M Ka-
KeTCs, YTO BAONb CPEAHEN NHUHMU OH
pa3feneH Ha gnuHHble nonocbl. Ho kak
XK€ Mbl MOXEM Y3HaTb, YTO Tam NPOMC-
XOAMT, €CNM HAM HWUYero He BUAHO!

TyT Ha NomoLp acTPOHOMam NPUXOAAT
papguotexHuku. Or-
POMHbIE  TEeMHble
obnaka cocrtosT B
OCHOBHOM M3 BOAO-
popa. [axe npu
OYEHb HU3KUX TEM-
nepatypax BOAOPOA M3ny4yaeT pPagMo-
BONHbI Ha AnuHe 21 cM. ITH BONMHbI
6ecnpensTCTBEHHO NPOXOAAT CKBO3b
ras, TymaH 1 neinb. Ecnu cset nornowa-
eTcs, Ha NOMOLLB ONTMYECKOM acTPOHO-
MMM MPUXOAUT PAAMOACTPOHOMMS. bBbinu
NOCTPOEHbI OFPOMHblE 4YaleobpasHbie

Kak mbl BUAMM
FanakTMKy ¢
NOMOLLbIO
Pag1oBONH?




aHTeHHbl guameTpom okono 300 mer-
pos (kak B Apecnbo), npu nomoLy Ko-
TOpbIX MOXHO npocnywmeate Bce-
NneHHylo B paguopuanasoHe. MmeHHo
Pag1MoacTPOHOMMS MOMOrNa Ham B MC-
cneposaHusx opmbl Mneuxoro [lyTu.

CerogHs Mbl 3Haem, 4TO a3 MW Mbinb,
nepemellaHHble ¢ b6onblmMmK ckonne-
HMSMM Monogbix 3Be3p, obpasytor cnu-
panb, BETBM KOTOPOM, BbIXOAS M3
ueHtpa lanaktuku, obBuBatoT ee cepe-
AMHY M 0BpasyloT HeyTo noxoxee Ha
KapakaTtvuy C ANMHHBIMM LLLYNanbLamu,
nonasLuyto B BOJOBOPOT.

Takum obpa3om, Halla 3Be3pHas cucTe-

B stom waposom
3BE34HOM CKOMNNIEHUM B
cossesamn lepkyneca
Hac4nTbIBAETCS OT

100 000 zo 150 000
38e34. OHO HaxoaMTCs Ha
[paccTosHuM nNpMMepPHO
25 000 cserosbix net m
npnbnmKaeTcs K Ham co
cKopocTbio 228 km/c.

B obwesi cnoxHocTH B
Hawe# lanaktnke
Habmogaetcs okono 150
TaKMX LLAPOBbIX
CKONNEHHH.

Ma SBNAeTCs CNMpPanbHOM ranakTUKOM
(cm. ctp. 43). MNopobHo nnaHetam B
ConHeuHoM cucTeme, BHYTPeHHME 3Be3-
Abl obpawarotcs BOKpPYr ueHTpa bbi-
cTpee, YyeM BHelHWe. A MOCKONbKY
ConHue HaxoguTcs BOBONBHO BANEKO OT
LEeHTpa, nNoYtTH Ha Kpato MneuyHoro
Mytu, nepuop ero obpalieHus pnutcs
okono 250 mwunnuoHos net. [lpu BO3-

pacte ConHua okono 5 munnuappos ner
oHo cpenano tonbko 20 obopoToe BO-
Kpyr ueHTpa [anaktuku.

B Hawen lanakTMke noBclofly MOXHO
BCTPETUTb 3BE3AHbIE

Yro cKonneHus ocobowu
Takoe cdopMbl.  YueHble-
LIapoBble acTpPOHOMBI Ha3blBa-

cKonneHus! 0T WX LUAPOBbIMM
CKOMNEHUSMM.

Yucno 3se3n B NopobHOM CKOMMEHWM
poxoamMt no munnuoHa. OcobeHHo
MMNOTHO OHM PaCMONOXEeHbl B LEHTPE

CKOMneHnsas U HeMHOro csoGonHee -

bnmKe K Kpasim.

[MameTpbl TaKuX LIAPOBbLIX CKOMMEHMH
moryT coctaenate ot 15 po 600 ceeto-
BbIX NerT.

LLlapoBble ckonneHuss — OQHO M3 CaMbIX
KpacuebiX SBRNEHMM, Habnopgaembix
Hamu Ha 3Be3gHom Hebe. Ecrm cmort-
peTb Ha HuX B BONbLLOKM Teneckon, OHM
YOMBMTENIBHO MOXOXM Ha POCChINb
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6punNnuaHTOB, NepenuBatoLMXCa AMB-
HbIM CBETOM Ha YepHom bapxare.
MNpupopa moxeT NOBTOPSATL CBOW TBO-
penus Bo BceneHHon munnuapgbl pas.
OpHako 3pecb HeoHXOOMMO OTMETUTD,
4To cywwecTteyeT Bcero nuwb 150 wapo-
BbIX CKOMMEHMM, KOTOpble CTanM YyKpa-
lWeHMeM Hallen ranakTM4eCKou Ko-
POHbI.

HenpasunbHbie ranaktukm, Takme, Kak 3ta
ranaktmka M 82 B cossesgumn bonbLuosi
MegBeauLbl, He MMEIOT YETKMX OHEPTaHMH M
COCTOSIT B OCHOBHOM M3 ropsiunx rosny6bix
3B€3/4 M Pa3orperbix MMM razosbix 06naKos.
M 82 Haxopgmrcs or Hac Ha paccrosHum 6,5
MMIINMOHA CBETOBbIX NieT. Bo3moxHo, okono
MMIIIMOHA NET TOMY Ha3a4 B LEHTPAsbHOMN ee
YacTH MPOM3OLLEST MOLLHBIK B3PbIB, B
pesynerare Koroporo oHa npnobpena cBoto
CEroAHSLLHIO hopmy.

CywiecTByeT MHOXECTBO KOCMMYECKUX

obbeKkToB, KOTO-
Yro pble Mbl MOXeM
TaKoe yBUOEeTb — 3TO 3Be-
yepHas 30bl, TYMaHHOCTH,
Abipal nnaHetbl. Ho 6onb-

was 4vactb Bcenen-
HOM HeBuguMMma. Hanpumep, uyepHble
pblpbl. YepHas gbipa — 310 f4po Mmac-
CMBHOM 3Be3fbl, MNOTHOCTb M CMNa Mpu-
TAXEHUs KOTOPOro nocrie BCMbIWKK
CBEPXHOBOM TaK BO3POCIH, YTO C ee no-
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BEPXHOCTMU He BbIPbIBAETCS AaKe CBET.
Moatomy yBupeTb 4epHble Aplpbl eLye
He YAanocb HUKOMY. DTMMM OBbeKTaMu
[0 CUX NMOP 3aHMMAETCs TeOpPEeTHYECKas
actpoHommus. OpHaKO MHOrMe yueHble
ybexpeHbl B CyLWeCTBOBaHMM YepHbIX
pblp. OHM nonaratoT, 4TO TOMbKO B Ha-
wen [anakTMKke wuX HacuyuTbIBAETCH
6onee 100 MMNNMOHOB, U Ka)Kpas HUX —
3TO OCTATOK TMraHTCKOM 3Be3fbl, B30O-
PBaBLUEUCS B [ANEKOM NPOLLMIOM.
Macca 4epHOM gplpbl fOMKHa 6bITb KO-
roccanbHo1, BO MHoro pa3 6onbue
maccel ConHua, NOCKonbKy OHa morno-
WaeT BCE, YTO OKAa3blBAETCS PAAOM: M
MeX3Be3gHbli ras, u noboe pgpyroe
KOCMHYECKOe BELLEeCTBO.

Mo MHeHuto acTpoHOoMoOB, Honbluas
yacTb maccbl BcenenHown ckpbita B uep-
Hbix Ablpax. O6 ux cywiecTtBoBaHMM [0
CUX NMOp CBMAETENbCTBYET TOMbKO PEHT-
reHoBCKOe u3ny4yeHue, Habnropaemoe B
HEKOTOpPbIX MeCcTax KOCMOCa, rae Huye-
ro He ypaeTvcs pasrnageTb HM B OMTK-
YeCKMM, HM B papuoTeneckon.

Konbyesas rymaHHocTs B co38e34mm JIupbl HaxoamTcsa Ha
paccrosHum 2100 cBETOBBIX NIET OT HAC M COCTOMT M3
CBETALLErocs rasa, OKPYXaloLero LEeHTPasbHylo 38e34y.
ra obonouka 0bpazoBanack, KOrAa COCTaPHBLLAACS
3Be34a cbpocyna razosble MOKPOBbI M OHM yCTPEMMITUCH
B MPOCTPAHCTBO. 3BE3/a CXANach M nepeLuna B CocTos-
Hue 6e10ro KapmKa, Mo Macce CPABHMMOIO C HaLLUMM
CosnHuem, a no pasmepy ¢ 3emned.



Crmpanbhas ranaktmka M51 B co3se3gmm [oHumx [coB — OfHa M3 CaMbIX YAMBHTENbHBIX CIMPANbHBIX 3BE34HbIX
cucrem. PaccrosHue fo Hee cocTaBnsieT OKono 8 MNIH CBETOBbIX NET. YTONLUEH1e Ha KOHLE CrMpanbHOM BETBU — 3TO
camocTosTenbHas HenpaeubHas ranaktmka. OTgenbHble SPKMEe 3BE34bl HAa NEPESHEM M1aHE HAXOASTCS B HaLUEH
lanaxktuke. Manaktuka M51 cpororpagpmposarHa ckso3b Mneubii [yTe.

[ paHULBI NPOCTPAHCTBA U BPEMEHM

B ouyeHb TeMHyl HOYb B CO3BE3aMM
AHppomepbl paxe

Y10 TaKoe HEeBOOPYXEHHbIM
cnpanbHas rmasomM MOXHO YBH-
TYMaAHHOCTb! netb cnabo Mmep-

LaroLee MNATHBILLKO
cBeTa, M3BecTHoe
acTPOHOMAaM Y>Ke HECKOMNbKO CTOMNeTHM.
J70 3HameHMuTas TymaHHocTb AHApPO-
meppl.

MNMocne u3obpetenus Teneckona Hbinu
obHapyeHbl M Apyrue TyMaHHble nsT-
Ha, KoTopble noapobHO Hauanu mccne-
AOBaTb TOMbKO nocne usobpeteHus
KOCMMYeckon potocbeMku. MHorne us
HUX UMEIOT hOPMY CnMpanu, NO3TOMY
MX M Ha3BanM CNMpanbHbIMM TYMaHHOC-

TAMM. MX MCTMHHYIO NpUPOAY CMoOrnu
pasrapatb Tonbko 70 net Hasap, Korpa
B obcepBatopun MayHT Bunbcon 6bin
BBEAEH B CTPOM caMmbiit Bonbluion ans
TOrO BPEMEHM TENEecKon C AMaMETPOM
rmaBHoro 3epkana 2,5 mertpa.

JTO [ano BO3MOXHOCTb AMEPUKAHCKO-
MYy acTpoHomy JOpsuHy Xabbny obHa-
PYXMTb B IOXHOW CNMpPanbHOW BETBM
TymaHHocTM AHppomepbl OrpomHoe
KONMYECTBO €[Ba 3aMeTHbiXx 3Be3f.
Xabbn cpenan noTpscatoiee OTKpbI-
TME: CnMpanbHbleé TYMAHHOCTM — 3TO
AaneKue ranakTMKM, KOTopble No cBoe-
MY pa3mepy M CTPOEHUIO MOXOXM Ha
Hawy lanaktmky — Mneunbii [yTb. [o-
TOM BbInM OTKPbITbI MUNAMapAbl NoA06-
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3emns 3emnsa — JlyHa BHyTpeHHMe nnaHeTsbl

Yrobel npepcra-

BuTb cebe, cKonmb

HeoObaTHa Bce-

NEHHas, BO3bMEM

psa Kybukos, y

Ka)K[I0ro M3 KOTO-

pbIX ANMHa CTOPO- R —— S 8
Hbl B ThiCSYy pa3 .
6onbuwe, yem y

npeasigyuero.

Mpu 3Tom obbem

Ka)xgoro nocne-

ayouero Kybuka

BO3pacTaer B
MMANMApA pas.

Drnamerp
12 757 km

HbIX OOBEKTOB, M Tenepb Mbl 3HAEM,
KaK Bernuka M borata BcenenHas.

Korpa crano u3secTHo, 4TO npepcTas-
natoT coboM 3TM TymaHHble NATHA, MM
[anu HasBaHMe: ranakTMKM, OT rpedec-
Koro «galaxe», 4TO O3Ha4yaeT «Mo-
NTIOKO».

[laBHO M3BECTHO, YTO ranaKTMKMU Haxo-
AATCS O4EHb [AarneKo
oT Hac. Ytobbl us-
MEpPHUTb 3TM OFPOM-
Hble pPacCcTOsHMS,
nocTynawmoT cnepy-
owmnm obpazom.
OueBnpHO, T€ TpyRHOPa3NMuMMblie
3Be3[bl, KOTOPble Mbl MOXEM YBMAETb
B TyMaHHOCTM AHpgpomeppl, cambie sip-
Kue B HeM. Ho Ham OHM KayTcs Hese-
posTHO cnabbimu, ropasgo cnabee
3Be3p Hawen [anaktuku. U peno T1yT He
B CaMMX 3B€3[ax, a B Bonbluion ypaneH-
Hoctu TymanHoct Angpomeppbl. Cpas-
HMBas APKOCTb 3B€3[, MOXHO [OBOMNbLHO
TOYHO ONpPEefenuTb PaccTosiHMe JO 3TOM
ranakTMKM.

PesynbTat okasancs nopasuTenbHbiM,
pacctosHue po TymaHHocTM AHppome-
obl B 20 pa3 bonbwe grMameTtpa Hawen
lanaktuku. [pyrMmu cnosamu, OoHO co-
cTaenseTr 2,2 MMNNMOHA CBETOBbIX NeT.
OTO 03Ha4aeT, 4To, KOrfa Mbl CMOTPUM
Ha TymaHHocTb AHApOMenbl, TO BMAMM
CBET, NOCMaHHbIM €10 OBa MMUMMMOHA neT
TOMy Hasag! 3a cekyHmy cBeT MpoOXxo-

Kak usmepsior
pPaccTosiHuS
AO ranaxkTmk!
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JAnMHa CTOPOHBI
1 500 000 000 km

[nvHa cTOpOHbI
1 500 000 km

pomt 300 000 kunometpoe u ot ConHua
po 3emmn upet 8 muHyt. Korpa csert,
[OWenWni B0 HAac CEeropHs, NOKMHYN
TymaHHocTb AHppomepbl, Ha 3emne
ewie He 6bINo nogew.

CeropHs ruraHTCKMe Teneckonbl MOryT
NPOHMKHYTb B rNy6b
BceneHnon Ha 15
MMNIMapAOB CBETO-
Bbix net. B aTom or-
POMHOM MpPOCTpaH-
CTBE aCTPOHOMbI
obHapyxunu 6onee 100 munnuappos
ranakTuK.

M3ayuas ranaktuku, daeuH Xabbn takke
CTPEMMNCS MOHATb, KaK OHM OBMXKYTCS.
M3-3a rMraHTCKMX pacCTOsHMM OHM Ka-
KYTCS HaM HenopsuXHbiMM. Ho ecTb
MeTog, NO3BOMAIOLMM Y3HaTb, NPMBNK-
)KaeTcs MNM ypansetcs oT Hac HebecHoe

CxonbKo
ranakTmk
BO BceneHHOM!?

TymaHHOCTb AHgpomesbl — GrvKaiiuas K Ham
KpynHas cnupanbHas ranaktmka. Paccrosuue
A0 Hee — 2,2 MIH CBETOBbIX

ner.



OkpectHoctn ConHua

[nuHa CTOpOHbI
1 500 000 000 000 Km

[nuMHa CTOPOHBI
1 500 000 000 000 000 km

Teno.

Cytb ero posonbHo npocta. Ecnu cro-
Tb Yy LWOCCE M CMOTPETb Ha Muyalimecs
MaLLMHbI, TO MOXHO 3aMeTUTb, 4YTO MO
mepe npubnuKenusi asTomobuns 3ByK
€ro MEHSIETCS OT BbICOKOrO K HU3KOMY.
3TO NPOMCXOAMT MOTOMY, YTO BbLICOTA
3BYKa 3aBMCMT OT €ro 4acToThbl, OT KO-
NMYEeCTBa 3BYKOBbIX BOMH, BOCMPHMHUMA-
€MbIX HalMM yXOM 3a ceKyHgy. Yem
bonbluie YacToTa, TEM Bbille 3BYK.

B Hawem cnyuae UCTOUYHMKOM 3BYyKa siB-
nseTcs npoesXawwmu1i aBTomobunsb.
Mpu ero npubnuikeHum Hawe yxo BoC-
npuHumaet Gonblue 3BYKOBbIX BOMH, M
4acToTa, a C HeW M BbICOTA TOHAa BO3pac-
TaoT.

Korpa ke MalmHa HauMHaeT ypanstbes,
3BYKOBbIX BOMIH CTAaHOBUTCS BCE MEHbLUE
M MEHblle, TOH CTAHOBUTCS HMUXKeE.
Takoe M3MeHeHWe 4acToTbl nossonser

Touku Ha LWapHKe, KOTOPbIA Mbl HaAyBaeM, BCE
6bicTpEE YAANSIOTCS APYr OT APYyra, NoA06HO
ranakTMKam B MOAemm paclumpsiolLesics BcenerHos.

Brmxaniume 38€31bl

[nuHa CTOpOHbI
1 500 000 000 000 000 000 km

Mneunbii Myt

JLinMHa CTOPOHBI

AOCTATOYHO TOYHYHO onpepensaitb CKO-
POCTb ABUXKYLUErocs TpaHcnoprTa.

CseT TOXe MMeeT BOMHOBYIO MPUPOAY:
B BMOMMOM [OMa-
Yro nMasoHe  cnNeKTpa
TaKoe KpacHoe M3nyuyeHue
KpacHoe umeet HanbonbLuyto
cMmelyeHue!? ANUHY BOMHbI, @ cu-
onetrosoe -— Ha-
uMeHblyto. Xabbn ycraHosun, uTO
ANWHA BOMHbI 3BE3[HOr0 U3NYUYEHUs BO3-
pacTaeT, TO eCTb CMeLLaeTcs B Kpac-
HYIO CTOPOHY, €cnu 3Be3aa ypaansercs
OT Hac, M B (pMONeToBYlO, eCnu 3Be3fa
npubnuxaetcs. MoaTomy acTpoHOMbI
roBOPSAT O «KPACHOM» M O «duoneTo-
BOM» CMELLEHWM.

C nomouwbto 3TOoro mertopaa IABHH
Xabbn cpenan ewe ofHO Ba)Hoe OT-
KpbiTME: OH OMpefenun CKOPOCTH MHO-
FMX COTEH ranaktuk. Xabén ycraHosun,
YTO BCE ranakTWKu pasberaroTcsi oT Hac
B Pa3Hble CTOPOHbI CO CKOPOCTSMM,
BO3pPAacTalOWMMHK MPONOPLHUOHANBHO
PacCTOSIHMIO OT HMX A0 3emnu. ITO M
Ha3bIBAlOT 3aKOHOM «paclumpenus Bce-
NEeHHOM».

PaszberaHue ranakTMK MOXHO NpPOHa-
6ntopate M NOSCHMTbL Ha NPOCTOM
mopenu: npepactasum cebe BO3MYLUHBIN
LLAPMK, Ha KOTOPOM Mbl 3apaHee Hapu-
COBanM MHOrO ManeHbkux Touyek. Bos-
AYLWHbIK Wap — 310 BceneHHas, a Touku
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BmkaiiuMe ranakTMKK

1 500 000 000 000 000 000 000 km



Ha HEM — 3TO ranaktuku. Korga mbl Ha-
[YBAa€M BO3AYLIHbIM LIAPUK, €ro no-
BEPXHOCTb YBENWYMBAETCS, M BCE TOYKM
ypansiotcs gpyr ot gpyra. pu atom
ckopocTb pasberaHus, TO ecTb CcKo-
pOCTb, C KOTOPOW yAanstotcs ApYr oT
ppyra mobbie gge Touku, bymer Tem
fonblue, YeM fanblle OHM PacronoXe-
Hbl Bpyr oT gpyra.

Tak BegyT cebs He TONbKO ABE TOYKM Ha
LapuKe, HO M ranakTuku Bo BceneHHoM.
Takum obpasom, Ha Hawem npumepe
MOXHO NpocneanTb, Kak Hawa Bceneh-
Has paclmpsercs.

Tenepb nocTtasum [pPYroi OnbIT, Tak
CKa3aTb, MPOKPYTUM nneHKy obpatHo:
BbINYCTMM BO3AyX M3 LUAPa M MOCMOT-
puMm, uto nonyuutcs. Llap cpyercs, u
TOukM npubnusstcs ppyr K gpyry. Mpu
3TOM CaMble ypaneHHbie Touku byayTt
cbrmxarbcs bbicTpee.

OpHako 3ameTum, uto abcontoTHo Bce
TOYKM OJHOBPEMEHHO BCTPETATCH B
LEeHTpe LiapuKa, NOTOMY 4TO YyAaneH-
HOCTb OT LEHTPa KOMMEHCUPYETCS CKO-
POCTbIO NPUBNMIKEHUS K LEHTPY.

CeropHs, Korga Mbl NpepcTaBnsem

cebe paccTosHus
Yro B0 MHOTUX CnMparnb-
TaKkoe HbIX TYMaHHOCTEW M
bonblou MX CKOPOCTH, MOX-
B3pbIB! HO IEerko BbIYMC-

NMTb, KOTAQ Xe Ha-
yanocb pasberaHue ranakTMk, To ecTb
Korpa BceneHHas Havana pacumMpsTbCs.
1o npousowno npumepHo 20 munnu-
appoB net Hasap. Torpa Bce ranakTuky,
BCce 3Be3gpl M Booblie Bce BeLLecTso,
npebbiBatowee Bo BcenenHol, 6bino
C)KaTo B OfMH KOMOK.

CoBpeMeHHble acTPOHOMbI NpepACTaBns-
tot cebe poxpaeHne BcenenHo Tak: Bes
ee macca, obnaparowas HeBEPOATHOM
NNOTHOCTLIO M OFPOMHOM Temnepary-
pOM, B30OpBanacb M pasnetenacb B Npo-
cTpaHcTBo. U po ceropHswHero AHs
ranakTMku, NofobHO rMraHTCKMM OcKon-
Kam rpaHatbl, pasnetatorcs Bo Bcenen-
HOM.

MUMeHHO noatomy poxpenue Bcenen-
HOM acTPOHOMbI Ha3sbiBaloT bonbumm
B3PbIBOM.

- NAVAVAVAVAVAN
[ ] [ J
[ ]
° Korpaa asromobune ¢
6011bLUIOH CKOPOCTHIO
NPOEe3KaeT MMMO HAC M
Ha4YMHaET yAansTbCS,
AVAVAVAVAVAVAVAVAR AMHA €ro 38yKOBOH

BOJIHbI YBEMYMBAETCS M
TOH CTGHOBUTCS 3@METHO
Huxe. TouHo TaK xe
M3MEHSETCS AMHA
CBETOBO# BOJIHbI 3B€3/bl B
33BMCHMMOCTH OT Harnpas-
nenns ee gemmenns. Ecamn
3Be34a yAansercs oT Hac,
ee LBeT nepemeLLaeTcs B
KPacHyIo 4acTb CMEKTpa, a
ecnm npubnnxaercs — 10
B (hronerosyio.
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Bonbwoe Marennanoso O6nako
Haxogurcs Ha paccrosHmm 165 000
CBETOBbIX NIET M, TaKMM 0BPAa3oM,
ABNSeTCs brmmanLIen K Ham
ranaKkTMKOMN CPaBHMTENbHO HEe6OMb-
Wworo pasmepa. Ty ranakTuxy,
noxoxyto Ha bosnbluoe TyMaHHoe
MSTHO, XOPOLUO BMAHO Ha Hebe
0)HOro nonyiwapms. Psgom c Hevi
PacnonoxeHa ranaxkTmka
nomerbe — Manoe MarennaHoso
O6nako. O6e oHM — CryTHHKM
Hawe#s [anakTukm.

Jlropn B panekmnx mupax

C Tex nop, Kak Niogu y3Hanu, 4TO Hala

nnaHeTa He epAMHCT-
Cywecreyer seHHas B ConHeu-
M ¥M3Hb HOM CUCTEME, OHM
Ha JaneKux CTanu 3apaeatbCA
3se3fax!? BOMPOCOM, CyLie-

CTBYET MM XMU3Hb Ha
APYrMx nnaHerax.

Mpexpe Bcero, oHu cTanu 3afymbiBaTb-
cs O Tom, cyuiecTtsytoT nu Bo Bcenen-
HOM ApYyruMe pa3syMHble CYLLeCTBa,
KoTopble, MOAOBHO Ham, CMOTPSAT B
Hebo M yaMBRAKOTCS TaliHe CBOEro Cy-
wecrteoBaHus. Jllogu BCcepbes 3agyMbl-
BaNuCb O 4YenoBeKonopobHbix cyuie-
cTtBax Ha Mapce, Benepe u Jlyne. O6
3TOM HaMMCaHO MHOXECTBO YBneKa-
TenbHbIX KHM.

Ewe po nepBbix KOCMMYECKMX NONETOB
acTPOHOMbI BbiNKM HacTPOEHbl [0BONb-
HO-TakM ckentuyecku. [osepxHocTH
MNaHeT U UX KNMMAaT He COOTBETCTBOBA-
Ny 3€MHBIM yCroBusm. [INs KMU3HM HyK-
Hbl BOJA, BO3AYX M YMEpPEHHas
TemnepaTtypa. Tonbko Ha 3emne cylue-

CTBYIOT BCE 3TM YCNOBMS, MPUrOfHbIE
ANs BCErO XWBOTO.

MpepnonoxeHus yueHbix O HEBO3MOK-
HOCTM CYLLLECTBOBAHMS XM3HWU Ha APYrux
NNaHeTax LENMKOM M MOMHOCTbIO Mog-
TBEPAMNUCL, KOTAA aMepMKaHCKue acT-
pOHaBThl Bblcagunucb Ha JlyHe, a
KOCMMYECKHe annapatbl cfenanu CHUM-
ku BeHnepbl 1 Mapca. Mpu nccneposanm-
six ConHeyHoM cucTembl JO CUX MOp He
6bIn0 0BHAPYIKEHO HUKaKMX MPU3HAKOB
MU3HKM, cywecTByrowen nubo cyuwiect-
BOBaBLUEW HeKkorpa B npownom. B npe-
penax ConHeyHOM CUCTEMBI KM3Hb €CTb
TOnbKO Ha 3emne.

OpHaKo HaM [OCTOBEPHO M3BECTHO, YTO
Bo BceneHHol munnuappbl 3Besg M ra-
NaKTMK. A y 3Tux 3Be3f BOMKHbI bbITh
munnuappbl nnaHet. Cpeau HuX Hasep-
HSIK@ €CTb MMMMMOHbI MNaHeT, MOXOMMX
Ha 3eMMo, Ha KOTOPbIX MOXET 3aPOiK-
AATbCS M Pas3BUBATLCA KM3Hb. 3HAYMT,
HaBEePHsSKa HaWMBYTCA M TaKMe MNaHeThl,
Ha KOTOpbIX, KaK M Ha 3emne, XuBYT
pa3yMHble CyLLecTBa.
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Paccrosnms Bo BcenenHos Tak BEeJIMKH, YTO f[a)XKe Ha CAaMOM 6blCTpOM KOCMH4eCKOM Kopaéne
4YeN0BEeK He CMOXXET AOCTHYb APYrnX NNaHETHbIX CUCTEM, HACENEHHbIX

Pa3yMHbIMH CyLLieCTBaMH.

CerogHs actpoHOMbI U Buonoru ybex-
[E€Hbl B TOM, 4TO BO
BceneHnHon cyuie-
CTBYeT OrpoMHOe
MHOXecTBO opm
#u3uun. [pupopa
CMULIKOM pPa3HOo0b-
pa3Ha, 4Tobbl Mbl OKa3anucb E€AMHCT-
BEHHbIMM Pa3yMHbIMM CYyLLECTBaMM BO
BcenenHon. HasepHska cylectByioT
CO3[aHMs, He yCTynaloLie Ham MO MH-
Tennekty. Bonpoc 3akniouaetcs B TOM,
KaK BOMTM C HMMM B KOHTaKT. Beposrt-
HOCTb TOrO, YTO ABE pa3yMHble POPMbI
cylecTBOBaHUA Korpa-uubyab BCTpe-
TATCA, HUYTOXHO Mmana.

Ham 13BecTHO, Kak BeNWMKM paccTosiHMs
mexpay HebecHbimm Tenamu. [awe ny-
TewecTBMe K bnumanlumMm 3Be3gam 3am-
MEeT COTHM, ecnu He Thicauu net. Ho
NPeanonoXum, 4To Hawwu 6patbs no
pa3yMy NPEeB3OLUNM HAaC B KOCMUYECKOM
TeXHMKe M Hawnu cnocob npeoponetsb
3TU TUrAHTCKME PACCTOSHMA.

OpHako ocTaetcs elle OfHO cepbesHoe

NouyeMy MbI BpAA
M BCTPETHMM

BO BceneHHOM
6patbeB

no pasymy!
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npensTcteue — Bpems. [LOnxHO npo-
M30MTH HEBEPOSITHOE COBMafEeHUE, HTO-
6bl B MOMEHT NOSIBNEHUS NPULLENbLEB C
[aneKkoM 3Be3fbl Halla UMBMAM3aLMS
6bina pasBuMTa HACTOMbKO, 4YTO Mbl
cmornu 6bl MOHSATb, KTO OHM Takue.
Honyctum, uto 300 munnuoHos ner
Hasag npuwenbubl NoceTnu 3emnio.
Ho Hac Torga ewe He 6bino, 1 OHK, Ha-
BEPHOE, PeLmnu, YTO HeT CMbicna no-
cewatb 3emnio euwe pas. A Mmoxer
6biTb, OHM npunetat uepe3 50
MMNNMOHOB feT, KOrpa Hac yxe He by-
ner.

MoaTomy-TO 3apaBOMBICNALLME YUEHblE
He BEepAT paccKa3amM O NeTalolux Ta-
penkax. Yb6epgutenbHbix poOKasa-
TENbCTB MUX CYLLECTBOBAHMS HET.
BceneHHas Tak OrpomHa, a ranakTMKu
TaK CTapbl, YTO, CKOpee BCero, ABa pa-
3YMHbIX CYLLECTBA C PasNuyHbiX 3Be3f,
HMKOrga He CMOTyT MoXaTb ApYyr ApYry
pyku. MNMopobHo Hawum bpatbam BO
BceneHHOM, Mbl 3aTepsiHbl B MPOCTpaH-
CTBE M BPEMEHM.



