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O 4yeM Hayka
acTpoHoMusa!?

B nepeeopae C rpevYeckoro ssbika CJIoBO «aCTpOHOMMUA>» O3HAYAET «K3aKOH 3Be3». Ha ca-
MOM e fene aCTpOHOMUA — 3TO HayKa, udy4vaouiaa ABUXKeHUue, pacnoiioxxeHue, ctpoe-
HUe, npoucxoxxaeHume m CBOMCTBAa BCEX HEBECHDbIX Ten: COHHLIa. U Apyrux sse3q, njiaHeT u
UX CNYTHUKOB, KOMET U acTepouaos, TYMaHHOCTeVI U rayiakKTuk, 4YepHbiX Abip n MeTeopou-
AOB U MHOIUX ApPYrux.

CocraBneHne TOYHbIX reorpacpnyecknx Kapr,
BbIMOJIHEHME Pa3/INYHbIX FEOAE3NHECKUX pa-
60T, onpeaeneHve reorpadpuyecknx Koopau-
HaT, OPMEHTUPOBaHME HAa MECTHOCTU U MHOTOe
Apyroe 6b110 6bl HEBO3MOXHbLIM 6e3 3HaHUA

aCTPOHOMMMU.

leozpadp.

[axe HecMOTpA Ha TO YTO BpeMeHa, Kor-
fa MOpAKM NpOKnajblBann Kypc Kopabns
no HebecHbIM cBeTUnaMm, KaHynm B Jlety,
B OKCTPEHHbIX CJly4asx (Harmpumep, mnpu
NoBpeXzeHMn ObOpyAoBaHMA) UM BCE e
NPUXOANTCA NPUMEHATL Ha NPaKTUKE MHOro-

BEKOBOW OMbIT aCTPOHOMMYECKMUX Habntoe-
HUIN ANA OpPUEHTaLMKN B OTKPbITOM MOpe. 0@
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Mamemamuk.

®wsmKa v acTpoHOMWsA — ABe TeCHO
CBA3aHHble Haykw. [lBvxeHne 3eMmnn
gokpyr ConHua, najenue Ten Ha 3eMJIto,
OpMeHTalLyA B NPOCTPAHCTBE, npegckasaHve
norofpl — BOT JiviLlb HeHOoNbLLIOW CMUCOK
BOMPOCOB, OTBETbI HA KOTOPbIE aCTpOHOMbI
MOryT AaTb, TONbKO 3HaA 3aKOHbI buzukm.

Ha ocHoBe acTpoHOMMYeCcKMX HabntoaeHwi
32 BbICOTOM COJHLA B NOJIA€Hb MaTeMaThKK
yXXe B riybokoW ApeBHOCTU CMOr/U pac-
cunTaTh paauycC 3eMHOrO Luapa.

AcmpoHom.



Be3/pbl

MNcnokoH BekoB HOYHOe 3Be3HOe He6o Gbo u ocTtaeTca
OAHUM U3 CaMbiX KPACUBbIX U MUHTEPECHbIX 3penuLy. Jlioaum,
rMAAA Ha 3Be3/ibl, NbITANIUCL pa3obpaTbca B TOM, YTO CKpbI-
BaeTcA 3a npeaenaMu 3eMNIM U YTO NpeACTaBnAlT cobon
3Tu HebGonbLUKe APKUE OTOHBKM.

Cmo%m(eﬂ?ze — APXeONOZUUECKUN NAMIMHUK

Mo MHeHUIO HEKOTOPbIX YYEHbIX, 3TO TMFAHTCKOE COOPY>KEHUE U3 OrPOMHbIX KaMHeN GbiNio oveHb
TOYHOM ApeBHen o6GcepBaTopuen, rae 6narofapsa cneynanbHOMY PacronoXXEHUIO MACCUBHBIX Ka-
MEHHbIX Nbl6 MOXHO GbINIO creaAuTb 3a ABUXKEHUEM HebBecHbIX cBeTUn.

Yo muaxoe zﬁegga

3Be3ga — 3TO HebecHoe TeNo B BUAE OMPOMHOrO
PacKaNieHHOro ras’oBOro LUapa, M3/y4aloLero CBer.
HecMoTpa Ha TO 4TO Mbl MpMBbLIKAM BUAETHL 3BE3Abl
TONbKO HOYbIO, AHEM OHW TaKXKe CBETATCA, TOJIbKO MX
CBET TepsAeTcA Ha (POHe APKUX CONMHEYHbIX Jiyyeil. 3Be3Abl :
MOFYT OT/IMYaTbCA pa3MepoOM, APKOCTbIO, TEMMEPATYpOM, Maccoi, HO /l\ o
UCTOYHUK UX U3JTyHEHUA OAVH — TEpPMOAJEPHbIE peakLuu, KOTopble

MPOUCXOAAT BHYTPU KXXJ0M 3B€3/bl.
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Kax oﬁ}az%mw ﬁgeﬁa

3Be3p,bl, KaK U p,perIe He6ECHb|e Tena, 06pa3erTCﬂ N3 KOCMUYECKUX ra3onbiJiIEBbIX 06ﬂaKOB. MeﬂKVle
MNbIJIMHKU anTﬂrMBalOTCﬂ p,pyr K p,pyry, NOCTENEHHO X CTAaHOBUTCA BCe 60ﬂbLL|e n 60ﬂbLL|e. I-IOCTOHHHO
YBEJINYMBAAC, MbIIEBON CryCTOK npuHuMaeT ¢opMy wapa. Pactet u ero macca, npu 3ToM yBenuumea-
€TCA CuJla TAroTeHusd. M3-3a Hee BO3HUKaAET CXaTue nblieBoro Cr)'CTKa, BH)'TpeHHﬂﬂ 4YacTb KOTOPOFO

NOCTENEHHO pa3orpeBaeTcA. n Korja teMnepartypa BHyTpuU 3TOro O6Pa3OBaHVIFI AO0CTUraeT HECKOJIbKUX
MWJIJIMOHOB FpayCcoB, HAa4MHAOTCA TEPMOAAEPHbIE pEeaKLUUn. Tak po>XAaeTcAa HoBas 3Be3,qa!

PoxxdeHue 36e30bl.

3ee30a He 2acHem
8 ceA3U C meM, Ymo
mepmosdepHbie
peakuuu eHympu ee
A0pa npoucxodsam
NOCMOSAHHO.

HaBepHﬂKa Tbl HUKOrAa He 3ayMbIBaJiICA Ha4 TEM, YTO NMPONCXOJUT CO 3BE€34aMN Ha NMPOTAXKEHUN UX XKN3-
HU. Bce 3B€34bl pOXAatoTCA, XKUBYT U YMUPALOT. Bo BpE€MA 3TOro npotecca oHn NocCTterneHHo OCTbIBatoT

n oxkumatotca. B KOHLLE XXWN3HU 3BE€3Ja CKMMAETCA HACTOJIbKO, YTO CTAaHOBUTCA l"IepHOI‘/'I p,blpoﬁ, KOTOpas
Ha4MHaeT NornaoLuaTb SHEPruto.




C paBHMX BpeMeH, Habnopasa 3a HOYHbIM HebGOM,
noam BbiGupanu Haubonee sapkue 3Be3fAbl, coeau-
HANU UX BOoOGpakaeMbIMU NMUHUAMU U O0ObeAUHANM B
rpynnbl, CPaBHUBANIN UX OYepPTaHUA C PUrypaMu Ku-
BOTHbIX UNKU repoamMmn nio6umbix Mmucgos. MMeHHO Ta-
KMe rpynnbl APKUX 3Be3[, 06beAnHEeHHble B purypbl,
M Ha3bIiBaJ/IM CO3BE3AUAMM.

fO>Hoe nonywapue. -

B
nepeeoge ¢ NaTtuHckoro
«Co3Besguey O3Havaer
l(;]KOl‘IneKLMH 3Be3/y.
3 88 HebecHpx Cossesquij

M3BeCTHb| ¢ ApPeBHocTy

COXaneHuio, Ha Hawwep; ‘
MNaHete per TaKoro mecra
OTKyAa Bce Co3Be3 :

AnA Gbinu 6
BUAHB| OAHOBpeMeKo, "

CesepHoe nosywapue. -

(/(cmowa zﬁegﬁfwo‘t Kagmpl

KapTbl 38e3gHOro Heba B TOM BUE, B KOTOPOM Mbl UX BUMM CEAYAC, CYLLIECTBYIOT NULLIb € Havana XX B.
MMeHHO B 3TO BpeMA aCTPOHOMbI BCErO MUpA MPUHANM PELLEHWE Pa3 M HaBCerAa NOAENUTbL 3Be3JHOe

He6o Ha 88 co3ee3anin n 60oJblUe HAYErO HE MEHATD.

B cBA3M ¢ nocTOAHHbIM ABUXXEHNEM 3eMnu nono)keHue co3Be3uM Ha Hebe MeHseTcA B 3aBUCMMOCTU OT
BpeMEH roaa. Bonee TOro, B pa3HbIX NnojyLwapuax BUAHbI pa3Hble CO3BE3AUA. Cly" cBeaeHunA obszaTens-

HO Y4UTbIBalOTCA NMPU COCTABJIEHUMN KapT 3B€34HOro Heba.
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o Og&f AKANbHBIU
Kpyz

3oAauakanbHbIi KpYr, WK 304mMak, — 3TO
BOODOpaxkaeMas JIMHWA, NO KOTOPOW ABK-
xetca ConHue B TeveHue roga. 3oau-
aKanbHbIM KPYr TPagVLMOHHO AenAT Ha
|2 cekTOpOB, B KQXXOM U3 KOTOPbIX Ha-
xoautca ogHo u3 |2 cossesguin: OeeH,
Teneu, bnnzHeusl, Pak, Jee, [esa, Becsl,
CkopnuoH, Crpeneu, Kosepor, Bogoneii
n Pbibbl. Bce atn cossesgus, 4vepes ko-
Topble npoxoaut ConHue, HasbiBatoTCA
304MaKasibHbIMA. Ba)kHO 3HaTh, YTO B Ka-
A0oM n3 HMx CosHue HaxoauTca B Teue-
HMe MecAua.

HaseaHua co3zee3guin 30aMaKanbHOro nos-
ca cBA3aHbl ¢ Mudonornein. bonblunHcTBy
M3 HUX MPUCBOEHbI MMEHA peasibHbIX Wi
MUPUYECKUX KMBOTHbIX. 3HaKU 304ua-
Ka — 3TO OCHOBHOW 3/IEMEHT acTpPOJIOruy,
a ANA acTPOHOMMU OHWU MMEIOT TOJSbKO
NCTOpPUYECKOE 3HaYeHMeE.

“ [lpesHsas kapma co3ee3duil.

, Cmpeney

LRI 3 CopnuoH

Bodoned .~ -

Pbi6bl

OseH

f1 rpaHuL Ha KapTe
OMbl BbIACHUN, YTO ConHue
ApOXOAWT elle Yepes ogHoO co3Be3ane — 3;4:::;&1_\,
HO BbINIO MPUHATO peluerune He BHOCUTb .Vl3:

B TPAANLIMOHHO® {NCNo 3HAKOB 30JMaKa: v

no-npextemy 12.

Mocne OKOH4aTeNbHOro I'IPOBEAGHVI

3peagHoro Heba acTpoH




Kpome cos3Be3guit, ob6pasoBaHHbIX caMbl-
MM 6nmMskuMu K 3emne 3Be3gamMu, Ha Hebo-
CKJ/IOHE MOX>XHO YBUZETb CBETALLYIOCA NOJO-
CYy MOJIOYHOIO LBETa, NEepeceKaloLLylo BCIO
HeGecHylo cdepy. DTa nonoca HasbiBaeTca

Mneunbin MyTs.

Lfn/]O MaKoe ZANAKMUKA

lNanaktka — 3To 3Be3dHasA cu-
cteMa BcenenHoit, Munnvapapl
3Be3/1, cobpaHHble BMeCTe cUIow
MPUTSXKEHUA U BpalLatoLLmecs
BOKPYr LIEHTpa CBOEN CUCTEMbl.
Ha cerogHs HeusBecTHO To4HOe
KOMIMYECTBO  ranakTuK, [JBUXKY-
LMXCA B MPOCTOpax KocMoca.
Y KaXXZ0# 13 HAX CBOW CTPOEHME
1 popma. ['anaktka Angpomespl,
Mneunbiti MyTb (Halwa ranakTvka)
W ranaktvka TpeyronbHuka —
CNMpasibHble, TakKe BbIAENAOTCA
SMIMNTUHECKNE, KapJIMKOBbIE, He-
npaeunbHo hopmbl 1 Ap. Y cnmn-
PasibHbIX FaaKTUK MO KpasM 1Me-
tOTCA [JIMHHblE pyKaBa: B OZJHOM
M3 TaKMX PyKaBOB-OTBETBIEHWN
n pacrionoxeHa Hawa ConHey-
Has cucTeMa.

CnupanbHbie

ykou
DaaunmuyeCKUe HenpasusibHbl€ CnupanbHble ¢ nepembl

Budsi 2anakmuk.

M/teqh‘bw‘f ﬂ%mb

Hawa ranaktuka Mneunbivi [NyTb o6pasoBanack 6onee |3 Mnpa ner Hasazg u3 ra3oBoro obnaka ruraHT-
CKUX Pa3MepoB Mo/, BO3AENCTBUEM CUIT TArOTeHUA. Ho, HECMOTPA Ha CTOMb NOYTEHHbI Bo3pacT, Mneuy-
HbI [yTb O CMX NOP MOMOSHAETCA HOBLIMU 3BE3J]aMU1, KOTOPble OOPasytoTCA U3 MEX3BE3JHOMO rasa.
Ha paHHbIi MOMEHT B Hallei ranaktuke HacuutbiBaetca He MeHee 200 mnpg ceetun. Mneynbiin [NyTsb
OYeHb Me/NIEHHO BpaLljaeTca BOKPYr cobcTBeHHOM ocu. [lna Toro 4to6bl COBEpLUMTL MOJHbIN 060opOoT,

eMy HeobxoauMo 230 MfH ner.
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Yo cosou lx\peﬁcmag/mem HAWA

ZANAKMUKA

Mneunbii [NyTe — 310 100 MnpA 38e34, pacnono-
XKEHHbIX B pOpMe AnCKa CO CrMpasibHbIMU pyKaBa-
MW, B KOTOPbIX COAEPXKUTCA OTPOMHOE MHOXXECTBO
3BE3AHbIX CKOM/EHUI, MONOABIX 3BE3A, a TaKxke
MEXX3BEe3/Hble ra3 u nbinb. B 31Ol ranaktvke Haxo-
AATCA Hawa nnaHeta, ConHeYHas cMCTeMa, a TakxKe
BCE 3B€3/bl, BUANMbIE HEBOOPY>KEHHbIM IN1a30M.
Mneuynbii [TyTe BXOAUT B GonbLUYIO rpynny, B KO-
TOpoOWt HacuuTbiBaeTca 6onee 50 ranakTvk, camMbiMm
KPYMHbIMA U3 HUX ABMAIOTCA rafiaktuku AHApoMe-
Abl n TpeyronbHuka. AHapoMea — Gnvkaiiuas
K 3eMne KpynHas ranaktvka. B ee cocras Bxogut
OKOJIO TPWUIINIMOHA 3BE3.

Mneunniti [Mymsb (8ud ceepxy).

Cl/\lepa/lbh‘aﬂ ZANAKMUKA
C hepembluKoUt

B teueHue pnutenbHoro BpeMeHu Mneunbit MyTb cum-
Tancad TUNMUYHOM CMUPANbHOW rajakTUKOW, HO B MoO-
cnefHee Bpema 6bINO AOKa3aHO, YTO B €ro LIEHTpe ecTb
Gonbluas NnepeMbivKa, B KOTOPOW UMEETCA YTOJLLEHNE —
nnoTHoe 3Be3gHoe o6pa3oBaHue B popMe annuncomaa.

Ha6niopatens, Haxoaawmiica Ha 3eMne, MOXKET YBUAETb
310 yTonuieHue B cose3pguu Crpenbua. MMeHHO 3paech
HaxoauTca ueHTp MneyvHoro My, camoe wMpokoe Me-

CTO HallEeW rajlakTUuKu.

[anakmuka AHOpomeObi.

Co3zeesdue Cmpenbua.
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ConHue — opgHa U3 MUNNUappoB 3Be3] B
Hawen ranakTuke. Ho gna Hawen nnaHeTsbl
3TO GnuiKaiwana, caMan rnaBHasa U Heobxo-
AuMan 3Be3fa, oborpesalowias U ocsella-
owaa 3emnio.

ABUCAT KU3Hb Ha Halue nnaHeTe
wye Ha 3emne npouecchbl.
e — 3TO epMHCTBEHHaA

Ot ConHua 3
1 BCe NpOUCXOAA

Bonee Toro, CorH

BUAUMbBIA AVUCK KOTOPOMN MOXHO

3ge34a
Ad HbIM 1a30M.

pasnnunTL HEBOOPYXeH

Comtue — dnureacuog K 2empe ﬁgeﬁa

Mb! BuayM ConHue Kak OrpOMHbIi LUAP TOMBKO JULLbL MOTOMY, YTO 3eMAs pacnonoXeHa 6wke K HeMy,
YeM K OCTasbHbIM 3Be3zaM. [lpyrue 38e3abl MOryT ObiTb Gosblie 1 ropasgo apye ConHua, HO TaK Kak
OHW HaXOJATCA YepecHyp Janeko oT 3emnu, AN
HAaC OHWM — TOJIbKO TOYKM Ha HOYHOM Hebe.
BHytpy ConHua Mor Gbl MOMecTUTbCA MUIIMOH
TaKWX MiaHer, Kak 3eMns.

[wnametp ero B 109 pas 6onblue gvamMeTpa 3emnu.
DTO 03HAYaET, YTO Ha CONTHEYHOM AMaMeTpe MOX-
Ho pasMectutb |09 nnaHet pasmepom ¢ 3emnto.

CosHue

CpasHumenbHble pasmepsl ConHua, 3emnu
u dpyaux nnaHem CoslHe4YHOU CUCMEMBI.



@omocepepa

Goawertve
NHUA

I/ ConHue sBnsetca ueHtpom Con-
SoHa KoHseKUUY e BB oy HEYHOM CMCTEMbI, BOKPYr KOTO-

e AR pOro Kpy»xarca Apyrue HebecHble
Tena. A BOT BpaLLAEeTCA NM CaMo
ceetuno?! [la, ConHue BpaljaeT-
- €A BOKpYr cBoei ocu. Ho Tak kak
CornHue, B oTnM4Me OT naHet
3eMHOI rpynnbl (T. €. Gavkanwmx
K ceetuny — Mepkypus, BeHepel,
3emnm 1 Mapca), He uMeeT TBep-
[0 MOBEPXHOCTU, TO PaszfinyHble
€ro 30Hbl BPALLAIOTCA NMO-Pa3HOMY.
Tak, HanpuMep, LieHTpasbHble Ya-
ctm ConHua coBepLUatoT MOJIHbIi
06OpOT BOKPYr OCM B TeYeHue
25 3eMHbIX CYTOK, a 30Hbl B6M3U
MOJIIOCOB BPALLAIOTCA MeAJIeHHee
M COBEpLUAlOT Takon xe obopot
yxe 3a 30 cyTok.

30Ha J1y4ucmozo
nepeHoca 3Hepauu

BHympenHee cmpoeHue ConHua. -

Mazeumpoe EWM U

Y4eHbIM yAanocb BbIACHWUTb, YTO MPUYMHOW NONAp-
HbIX CMAHUIA U MarHUTHbIX Oypb Ha 3emne ABnAeTCA. ..
conHeuHbl BeTep. [la-aa, He yamenanca! Ha ConHue
ToXe ObiBaeT BeTep. Ho OH Heckonbko oTnn4aeTcs
OT 3eMHOrO.

CornHeuHblt BETEp — 3TO MOTOK 3apAXKEHHbIX Ya-
CTWL, KOTOPbIA BbIPbIBAETCA U3 KOPOHbI U pacnpo-
cTpaHsetca no Bce ConHeuHolt cucteme. Takue
yactuubl ConHue BblGpacbiBaeT nocToAHHO. YeM
cunbHee BbIBpOC HacTuL, TeM cunbHee Gypa. B6nuzm
nontocos 3eMnu Yactmyku ConHua B3auMofencTByroT
C BEPXHUMM CJ1I0AMU aTMOChEpbI, BbI3blBasA NOJAPHbIE
cuanua. bonee Toro, Ha Halleit 3Be3ze 3apoXxgatoTca
TOpHazo BennynHoi ¢ 3emmto. OHU KpyXKaTcA pAfOM
C COJIHEeYHbIMU NostocaMu Ha ckopocTtr 500 kM/u.




ConHe4yHaAa cCUCTeMa

CornHue 1 BpaLjaloLmneca BOKPYr Hero nnaHeTbl U npoyine HeGecHble Tena o6pasyiot Con-
HEeYHYIO CUCTEMY.

Cmp%mypa Co/rHequo‘t cucmemMabl

CornHeyHas cucteMa COCTOMUT U3 OAHOMMEH- ,\)\ iy [ T T

HOW 3Be3/bl, BOCbMU MJIAHET U UX CMYTHUKOB, @Q\),
60/bLIOro KONM4YecTBa KOMeT, METEOPOUZOB 2
M acTepoMAOB, ManbIX MIAHET, MEXM/aHeT-
HOW MblX U1 rasa.

Llentpom ConHeyHol cucTeMbl ABRAETCA
CornHue. B 310 cnoxHo noseputb, HO Ha HEro
npuxoautca 99,8% maccol Bceit ConHeuHoi
cucteMbl! IMEHHO NO3TOMY OHO B COCTOAHMM
YAEPXUBaTb MnaHeTbl U Apyre HebecHble
Tena, BXOAALLMeE B COCTaB cucTeMbl. Bee nna-
HETbl, Kak U Apyrme obbekTbl, obpalatotca
Bokpyr ConHua B O4HOM C HAM HanpaBfieHUM.
[Mpy 3TOM KaX<Aas nnaHeTa eLle U BpallaeT-
CA BOKPYr CBOEM OCU B TOM XK€ Harpas/ieHuy,
yto n Bokpyr ConHua, 3a ucknoyeHmeM Be-
Hepbl 1 YpaHa.

CoomHoweHue pazmepog nnaHem CosiHeYHOU CUCMEMBI.

Hem panbiue nnaxeta Haxogutcs ot ConHua, Tem MeZieHHee OHa BpaLLiAeTCs BOKPYT Hero.
BbicTpee Bcex cosepluaet nonHbIi oboport Bokpyr caeTuna Mepkypuit — 3a 88 3eMHbIX CYTOK.

A Hentyn — camas ganbHas ot ConHua nnaHera — cosepLlaeT oanH obopor 3a |65 3eMHbIX nerT.

Yo maxoe maartema

Mnanera — 310 HeGecHoe Teno wapoobpasHom popMbl, BpalljaioLeecs No op6uTe BOKpyr 38e3abl.
OKpyrnoctb — ouH U3 Haubornee BaXHbIX MYHKTOB OMNpPEeAENeHuUs NaHETbl, KOTOpoe NpuHANn Mex-
AYHapOAHbIA aCTPOHOMUYECKUI colo3. OKPYrnocTb yKa3biBaeT Ha TO, YTO TEMNO [OCTAaTOMHO MaCCUB-
HO U €ro cuibl TATOTEHUA AOCTATO4YHO AJIA TOrO, YTOGbI NpUOGpecTu WapoobpasHyio opmy.
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