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AcTpoHOMUS ABJSETCA OIHOW U3 OIPEBHEUIINX
Hayk. OHa wm3yuaeT IBMKEHME M CBOICTBa BCeX
HeOecHBIX Teyi: CoisHIIa M 3Be3n, IIAHET U UX
CIIYTHUKOB, KOMET W acCTE€pPOMI0B, TYMaHHOCTEH U
rajlakTHUK, YePHBIX OLIP WM METEOPOHIOB, a TaKKe
MHOTUX JIPYTUX.

AcmpoHomuss — Hayka
0 HebecHblx meaax (naa-
Hemax, 36e30ax, Kome-
max, memeopoudax u O0p.)
u BcenenHoii 8 uenom




KRax 6o03nurxsa Hayka
0 HebecHbLx menax?é Q

BosuukHOBeHMEe ACTPOHOMHUM OBLIO BBI-
3BAHO €)KEJHEBHBIMM IIPAKTHUUYECKUMM IIO-
TPEOHOCTSAMM YeJIOBEKa. Y:Ke B TUIyOOKOM
IPEBHOCTHU, B3aHUMasCh CKOTOBOJICTBOM
1 3eMJjefesneM, JIOAM IIOHUMAaJIU, YTO
UX JKMU3Hb BO MHOTOM 3aBHCUT OT pas-
JUYHBLIX TPUPOIHBIX aABaeHmii. Ilo pacmo-
JIOKEHUIO 3Be3J] WM CO3BE3[Uii OHH OIIpeje-
JSJIW CMEHY BpeMeH Toja.

Coop yposxcasa. H3zo0paxenue Ha
epooruue Haxma, Ezunem

Hammm npenxu 3HaMM, YTO B pe-
3yJabTaTe BOCXOJA M 3axoja COJIHIA
3a OHEM HACTyIOUT HOYb. A opu-
€HTHUPYSCHh IO CBETWIy 1 3Be3JaM,
OHM MOTIJIM TIepeMeIlaThbCsa U3 Of-
HUX KpaeB B Jpyrue.

Kamenv connua (conHeuHbvlil KajeH-
dapv auymexos)

Usyuasi OBMXEeHMEe M pacIllio-
JIOXeHue 3Bes3n Ha Hebe,
CMEeHyY [QOHSI M HO4YM, BpPEeMeH
roma, obpamasti BHMMaHME
Ha pasanuHse Gasw JIyHEH,
IOPEeBHME JIIOOM CMOIJIM CO-
CTaBMUTE KaJIeHJaph.

TI'nunanas mabauura
& ¢ KJUHONUcvio Opes-
Hell uyusuau3auuu




ApeBHUe KaneHpapu

B JlpeBuem Erumnre kperbr (Te,
KTO 3aHUMAaJIC M3ydYeHUeM IIpu-
POOHBIX SABJEHUI) HAOIIOZATIU 3a
HeOeCHBIMU CBETHJIAMU ¥ 3allHChI-
BaJIi Pe3yJbTaThl CBOUX HAaOJIOIE-
HUA Ha CHEeNUAJbHBIX TJIUHIHBIX
rTabauukax. DBiaromapa sToMy cO
BpeMeHeM OHHM CMOIJIA OTKPBITh
W UIYYUTHL MHOTHE B3aKOHBLI BU-
skeHua 1rader, Coanma u JIyHEBI,
a TakK:Ke IIpeICcKas3bIBaTh pPas3JInu-
HBIe saABJIeHUsS 1puponbl. Taxk,
IPEeBHUE WHAEWIILI Maiisg CcOo3aajau
KaJIeHIapb, II0 TOYHOCTH CPaBHU-
MBIA C COBPEMEHHBIM.

Emie oxzmu mpumep apeBHeEro Ka-
JeHJIapsa — apXeoJIOTHYECKUU IIa-
MATHUK CTOYHXEHI)K Ha ore AH-

Apxeonozuyeckuil
namamuux CmoyHxeHOHC

rauu. Ilo MHEHMIO HEKOTOPBIX YYEHBIX,
9TO COOPY’KE€HMNe M3 OrPOMHBLIX KaMHell
ObLIO ApeBHeN oOcepBaTopueii, rae OJa-
rogapsa CHeIHaJbHOMY PAaCHOJOMKEeHUIO
KaMeHHBIX TIJIBI0O MOJKHO OBLIO CJIEIUTH
3a JOBUXKeHHeM HeOeCHBIX CBETUJ U
IpencKas3blBaTh JYHHBIE N COJIHEUHBIE
3aTMeHUdA, OIpPefeNATh HaCTyIJeHHIe
OHeI JieTHero M 3MWMHEro COJIHIIECTOS-
HUA.

Ilepsvle npednosoixienus
0 Mmupoycmpoucmaee

Ocoboe MecTO B PasBUTHUU AaCTPOHO-
MHUU 3aHUMAIOT TPYAbI IpeBHerpeue-
cKkux yueHbIX. OHM OBLIM IIEPBBIMU,
KTO He TOJLKO ONIHNCHhIBAJ CBOM Ha-
OJIFOZeHMsI, HO M JeJjiaJl HONBITKU CO-
3IaTh MaTeMATHYECKYI0O KapTUHY Ha-
miero mumpa. M3BeCcTHO, YTO yUYeHBIE
NBITAJNCh PaACCUUTATh PACCTOSHUS
Me:KIy HeOecHBIMH TejaMu. J[peBHe-
rpedyecKye acTPOHOMBI IIpeAIIoJiaraJiiu,
uyTO 3Be3Abl, JIyHa W TJaHETBHI Bpa-
HIaI0TCA BOKPYI OIHEHHOTO CBETHU-
aga — Comauma. Bojgee Toro, yuennie
ObIlJIM yBEPEeHBI B TOM, UYTO S3eMJA
uMeer @QopMy IIapa U Bpallaercd,
VNMEHHO IIO9TOMY IIPOMCXOJUT CMeHa
nad u Houm. OOZHAKO B CEPLE3HYIO

HayKy AaCTPOHOMWUA

cMorja pas-
BUTLCA TOJBKO IOCJE MN300peTeHMs

TeJIeCKOIIa.
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Bpsan nu xorma-HuOyAb UeJIOBEK CMOJKET CKasaTh, UTO 3HaeT O 3Be3JaxX Bce.
Ho ecim yuecTh, uTO Osmikaiinas M3 HUX yajJeHa OT Hac Ha PACCTOSHIE
149,6 MJH KM, TO CTAHOBUTCSA IIOHATHO, KaK MHOI'O CJIOMKHOCTEII BO3HUKAET
Yy acTpOHOMOB IIpu muayueHum 3Be3n. OmHaKo, HECMOTPsS Ha Bce IIperpagbl, K
HACTOAINEMY BpPEMEHHU UYeJIOBEUECTBO HAKOMMJIO MAaccy HH@opMaium 00 3THUX
HeOeCHBIX TeJIaX, a aCTPOHOMBI KaiKAbIHl JeHb OTKPBIBAIOT HOBBLIE 3Be3IbI.

&
38e300vL 3'

To, dYTO cBeTAHecs TOYKHM Ha HOYHOM
Hebe — DOTO 3Be3Obl, B HAIIM OHU 3HAIOT a0-
COJIIOTHO Bce. A BOT B TJIyOOKOW HOPEBHOCTU
JIOOU TI0-Pa3HOMY BOCIPUHUMAJU 3Be3IbI.
OgHu cuuMTaaW, YTO y HUX HaJA TOJIOBOW Ha-
XOOUTCA XPYCTANBHBLI KYIION C CepeOpsaHBbIMI
rBO3AAMU, APYyrue AyMajaud, UTO 3Be3Abl —
9TO TJia3za OOroB, IOCTOSIHHO HAaOJIIOZAIOITINX
3a JKM3HBIO Ha 3eMJje, TPEeTbU IoJaraju, 4YTO
3Be3ILI — OTO OTBEPCTHUS, CKBO3b KOTOPHIE HAa
3emsi0 TpoHUKaeT cBeT. VI TOJNBKO 3HaHWE 3a-
KOHOB IIPUPOABLI M HOJITMe HaOJJIOJeHUSA II03BO-
JUJIA TOHATL, UTO Ke U3 cebA IpeacTaBIAIOT
9TH JajieKhe M TanHCTBEeHHbIe HeOecHBIe TeJia.

Yto Takoe 3Be3pa?

3Be3na — HeOeCHOE TeJi0 B BUJE OTPOMHO-
ro pacKaJIeHHOI'0 Tra3oBOr0 Iapa. 9TO OcC-
HOBHBIE Teyia BcejgeHHOII, TaK KaK B HUX
3aKJIOUeHa O00JbIIasg dYacTh CBETAIIErocs
BellleCTBa B NIPHUPOJE.
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Kak oOpasyercs 3Bes3pa?

3Be3nbl, Kak M Apyrue HeOecHble Teja, 00-
pasyoTcd M3 KOCMHUYECKHMX TIa3O0IlblJIeBhIX
obsaxoB. IIpomcxoauT 5TO CaEmYIOIUM O00-
pasoM. Meyikye OBUIMHKKA IIPUTATUBAIOTCS
Ipyr K apyry. IlocTerneHHO uX CKOILIEHHE
CTAHOBUTCS Bce Oojbllie u Oosblre. IlocTo-
SIHHO YBEJINYUBASACH, IIBLIEBOM CIYCTOK IIPH-
HuMaeT (popmy Imapa. Pacrer m ero macca,
IIpY STOM YBEJUUMBAETCS U CHUJIA TATOTe-

Hus. /3-3a Hee BO3HUKAET C)KaTWe IILLIEBOTO

CT'yCTKAa, BHYTPEHHSSA YacTh KOTOPOI'O IIOCTEIIEHHO pasorpeBaercsd. A Korga TeM-
mepaTypa BHYTPU STOTO OOpPa30BaHWs JOCTUTAET HECKOJBbKUX MIJLINOHOB Tpamy-
COB, HAUMHAIOTCS TEPMOSAEpPHbIe peakimu. Tak pokaaeTcs HoBas 3Be3zal

~ o
3

AIrIOMHMN :
BBesna mus-
nyyaeT cob-
CTEBEeHHEIN
cBeT. OTuM
OHAa oTJIMuYa-
eTcst oT ILIa-
HeTH, KoTopas
MOXeT TOJIb-—
KO oTpaxaThk
ceeT.

—

N\
=)

Mouemy 3Be3pa ropurt?

e

==
Korma miomm moHAAM, 4YTO 3Be3fa — 9TO OTHEHHBIN

I1ap, MX CTAJ0 WHTEepPecoBaTh, IIOYEMY JKe OHA TOPUT U
He racHeT. A Bce IIOTOMY, YUTO 3Be3la COCTOUT U3 BOIO-
pozia, KOTOpBI, KaK WM3BECTHO, B ee sape IIpeBpallaeTcs
B TeJIWiA — B pPe3yJbTaTe 3TOr0 IIPOIlecca BBICBOOOXKIA-
eTCs OrPOMHOE KOJIMUECTBO SHEPTMM B BHUIE CBeTAa.

A He racHer 3Be3a B CBA3U C TE€M, UTO TEPMOsIepHBIE
peaKIiuy BHYTPU €€ sApa IIPOUCXOAAT IIOCTOSAHHO.

MHOT'ma KaxeTcssi, 4YTO 3BeS3nH
MepuanT. [IpMumMHONM TakKoro BpHU-
TeJILHOTO 3ddexTa sIBISTETCSsT aT-—
Mocbepa Hamem nnaHeTH. Jlyum
cCBeTa, uayuye OT BBe3Or K Sem-
Jle, MCKaxXalnTCs [IOTOKaMM BOBOY-
Xa, Haxopgsumerocss B arMocbhepe.
BcrepcTBme nepexoma M3 OROHOM
cpens B IPYyT'yl0 JIyd CBeTa OT-—
KJIOHsIeTCsi, cosmarasst adpdexT,

6ynoTo 3Besma Ha MI'HO-
BEeHMe ucuesJa.

8
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3AOAHUE: 3ACTABb NMPEOMET
MCHE3HYTb

Ag\ Teoe HOH&HOﬁHTCH*—\

® j1100ad MOHETKa T -

® 0aHKa eMKOCThio 1 I

8uHas1 BaxOHH NpeJyIoM-—

JIeHusI cBeTa, T MO-
Xellk [MoKasZaTk DTOT
nopocTon, HO sbdekTHBNL
BKCIEepPUMMEeHT C MOHeT-
KOM .

SXOII,’ paﬁo'rm‘\
(@_ﬁ 1. B 0aHKYy HaJen
| ﬁ

BOABI IIOUTH JO Kpaes.

-

2. ITomrpocu KoOro-ambo
n3 JApys3eil MOJIOKUTH
MOHETKY Ha cToJ. Bce
BUIAAT, YTO MOHETKAa
IEeHCTBUTEJbHO JIEKUT
Ha CToJIe.

3. Iocrasb Ha MOHETKY
0aHKy C BOJIOM, IIPOW3HE-
cU 3aKJMHAHWE U IIOIPO-
CU aCCHUCTEHTa IIOCMOTPETH
Ha 0aHKy cHauajia CBEepXxy,
a zareM cOOKy. BbisacHu y
HEro, B KaKOM cJjydae OH
BUIUT MOHETKY.

."ﬂ‘\

>

‘s

Y10 npoucxoauT?

® Korma ThI mocTaBUI
0aHKy C BOJOM Ha MO-
HeTy, OHa CTajla HeBU-
IVMOM.

NMouyemy Tak npoucxoput?

® Momnera mox OaHKOI
orpaskaer cser. OtTpa-
JKeHHBbIe JIyYd BXOIAT B
BOAY IIOZ OIIpeAeIeHHBIM
yIJIOM, 3aTeM HPeJJIOMJIS-
IOTCA W PaCIPOCTPAHSIIOT-
1 cAd IOA JAPYTUM YIJIOM.
ITocme sToro oTpakeHHBIE
JYyYU BBIXOAAT u3 OaH-
KN moJn elre OOJIBbIIIIM
YIJIOM, IIOSTOMY MOHETKAa
CTAHOBUTCS HEBUIMMOIL
CHAPYKH.

w
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CtpoeHue 3Be3abl s

-

B camom 1eHTpe 3Be3abl, B fAIpe, IIPOUCXOAAT Tep-
MOSJEPHbIE pPeaKIluM, B pe3yJibTaTe KOTOPBIX BOJO-
poA IIpeBpallaeTcsa B TeJIUiA M BBIJEJIAETCA YHEPrud.
dAnpo okpy:kaeT 30Ha IepeHoca H3JIyYeHUsA. Bbiiie
Hee HAXOJUTCA KOHBEKTHWBHAA 30HA, B KOTOPOU IIe-
peHOoC 3SHepTuM OCYIIeCTBJISAETCA 3a CUeT IepeMeIlu-
BaHUA BeIIeCTBa: XOJOIHBLIN ra3 OmyCKaeTcd, a Topsd-
yuii — mnoxHuMaeTcA. KOHBEKTHMBHAsA 30HA MTOKPHITA
¢oTocepoii, KoTopas gaeT OCHOBHYIO YaCTb H3JIyde-
HUA 3Be3abl. Takoe cTpoeHUe SABJISAETCA MTOCTATOUHO
YCJIOBHBIM, TaK KaK CYIIeCTBYeT OOJILIIIOe KOJUUYECTBO
TUOOB 3Be3J, y KOTOPBIX OHO OTJIMYAETCH.

Kakue ObiBaioT 3Be3abi?

3Be3abl OTJIMYAIOTCA JPYT OT APY-

ra mo pasmepam,

IBeTYy,

Macce u

TeMIlepaType.

Yuennle nmeadAT uX

HAa KpPAacCHBIX UM O0eJIbIX KapJHuKOB,
roJiyObIX M KpPaCHBIX T'HUI'aHTOB U
CYIIePIrUramuTOB.

KpacHble KapJuKu — 3TO HeOOJIb-
e ¥ OTHOCHUTEJBHO XOJOIJHbIE
3Be3Abl, HamboJiee PpacCIPOCTPAHEH-
Hble B Hamied rajzakTuxe. OHU He
OUYeHb SIPKO CBETAT U MeIJIEHHO
CJKHUTalOT CBOe TOILIMBO. Hecmo-

TpsI Ha SABHOe IIpeolbJama-
HHe KpPacHBIX KapJHKOB
BO Bcegennoi, wu3s-3za

CTHM OHHU OCTAIOTCA CAMBLIMU MAJIOM3yUeH-
HLIMHU 3Be3JaMHU.

Besnble KapimKu yuyeHBIE pPacCMaTPUBAIOT
KaK MOCJEeJHUII 3Tall SBOJIIONUU 3BE3MbI,
a MMEHHO: ee yracame. OTO 3Be3fbl, JIH-
IIIEHHbIe COOCTBEHHOI'O WMCTOUHMKA DHEP-
rmu. Ilo pasHBIM IozcYeTaM, TAaKHUX CBe-
THJI B TajJakTUKe — OKoiao 3—4 %.

B 0enplx KapauKOB IIPeBPaIlalOTCS Bce
crapemlnue 3Be3gbl. llociie TOro Kak B
TAKOI 3Be3Je BBIOPAIOT BCE 3alachl BO-
JIOpOZia, ee SAPO YMEHBIIAeTCs M CoKHMa-
erca. Ilpum sTOM TemIeparypa 3Be3Ibl
Iajaer, a ee BHEIIHWE CJIOW PACIIN-
pstorca. CHauasa 3Besza MeIJIEHHO

MMOHMKEHHON CBETUMO- IIpeBpaIaeTcai B KPacHOTO THUraH-
Ta. BHeIlTHMe cjoM BTOr0 CBETHJIA
OueHb CJIa00 CBA3AHBI C €ro Ma-
JIEHBKUM SIpOM, II03TOMY CO Bpe-

MeHEeM PaCTeKaloTCsI B IIPOCTPAHCTBE.

Tax Ha MecTe OrpOMHOI KpPacHOU 3Be3-

IBbI OCTaeTcs OeJsibIii KapJauK — MaJeHbKas

mwioTHasi 3Be3fa. OH TOCTEeHHO OCTHIBA-

€T, TaK Kak y 0eJoro KapJjimKa YsKe HeT

COOCTBEHHOTO MCTOUYHHMKA SHEPruu, U 3a-

KaHYMBaeT CBOM KMU3HEHHBIU ITyTh.

10
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TomyOble TMraHTbl — JOBOJIBHO PEJI- |
KHe 3Be3Abl, HO WNMEHHO HNX M5l
BUAMM HA HOYHOM HeOe Ojsaromaps
ApKoMy cBeuenuo. K comxanenwuro, |
IOBBIIIIEHHAA CBETHMOCTh TpeOyer |
0OJILIIIOTO0 pacxXoja BHYTPEHHEro To-
ILJINBa, KOTOpoe OBICTPO BBITOPAET,
OrpaHMYMBAsA TEM CAMBIM BpeMs CY-
II[ECTBOBAHUSA 3BE3/bI. '
CBepXIrurauTsl CUMUTAIOTCSI OJSHUMU
M3 CaMbIX TsKelabIX 3Besn. Orpom- '
Hasd Macca OJTUX OO0BEKTOB Cyile- :
CTBEHHO COKpAaIllaeT MIPOLOJIKUATEIIb- '
HOCTb UX JKHU3HU. |

i Z
y |
ey B BanoMum: ueM 6Gorymble Macca '
- (=7

&, 4V 3Be3OH, TEeM MEeHblle CPOK ee

S XMBHM. DTO CBSIBaHO C TeM, UYTO

& “ 6onpumMe BBe3nH ropas3no Obl-
CTpee pacxXOoRylT CBOEe BHYTpPEH-
Hee TOIUIMBO XIJIsI TEepPMOSIHEPHBIX
peakuuii, T.e. LIS HNOAOEPXaHUS
COOCTBEHHOT'O CYIleCTBOBAaHMS .

11



Kax acmponombi

Habarodaom 3a 38e30amu?l

3Be3s B Hallell TajJaKTHKe OTPOM-
HOe KOJMYEeCTBO, TeM He MeHee Cy-
IIEeCTBYIOT BO3MOYKHOCTU HAOJIOIeHU S
3a HMMH Ha pPas3HBIX JTamax uX pas-
BUTHSA. Bce cBeTwusa, AOCTYIHBIEC IJIs
HCCJIeIOBAHMI, COOpaHLI B OOHY O00JIb-
IIyI0 AUArpaMMy, II0 KOTOPOM MOXKHO
IIPOCJEIUTh KU3HL 3BE3[bI.
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Benvie kapauru

10000

Temnepamypa

Twsl yKe B3Haelrb, 4YTO 3Be3ga obpa-
3yeTcA M3 Tas30IbLIeBOro objgaka, a
ee JAJbHEUNINHN MKU3HEHHBIN ITUKJ
3aBUCUT OT Macchl. B KU3HU 3Be3-
IbI HacTyImaeT MOMEHT, KOrJa B ee
Anpe HauMHAIOTCA TEepMOsAAEpPHBbIE pe-
aKnmuu, T.e. BOJAOPOJ IIpeBpamiaeTcs
B rexawmii. IIpm sTOM 3Be3ga Haxo-

OUTCSA Ha TJIABHOM IIOCJIENO-
BaTeJbHOCTH JUArpPaMMBbI,
IPOBOAA TaM OOJIBIIYIO
yacTb cBoeir kKu3HH. Of-
HaKO CO BpeMeHeM BecCh
BOJOPOJZ 3BE3JHOTO sapa
mpeBpaIiaeTcsa B TeJIUN U
CTPYKTypa B3Be3Ibl MEHHA-
ercsa. IlocremeHHO YyBeJn-
YUBAIOTCSA pas3Mep 3Be3bl
W ee CBEeTHMOCTb, HO TeM-
meparypa 3aMeTHO CHHKa-
erca. IlosTomy 3Be3ma 1Io-
KuaaerT TJaBHYIO IIOCJIEO-
BaTEJIbHOCTh U IIEPEXOJUT B
paspdAl KpacHBIX T'UTaHTOB.

KEpacHule
2uzanmul
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JaTckmui acTpoHOM 3SMHap I'epLUNPYHI M aMepPMKaHCKUN
acrpobdmsux I'enpm Pacces HeBaBMCHMMO IOpPyIr' OT IOpPYy-
I'a cosjanm AmarpaMMy LBeTa,

TeMInepaTyps IOBEPXHO-

CTM M CBeTMMOCTM BBEeSBI, KOTOpasi BIIOCIEeICTBMM Omuna
HasBaHa MX uMMeHaMu — «Jmarpamma I'epuunpyHra—Pac-
cena». [lo HEM MOXHO NPOCJIEeOUTE XM3HB BBESBIOE OT

PoOoxXOoeHnsi 0o CI'OpAaHus.

Okoso 90 % BBe3n, B TOM uMC-
je n CoyHIe, PasBMBAKNTCS NO ONHOMY CLEHapui. SOTOT
OyTh Ha AuarpaMMe HaBHBaeTCs
TJIABHOM [OCJIENOBATEJILHOCTHIO.
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JKusap mnociaeguux Hemoaras. Cmoycrs
HEKOTOPOe BpeMs OHHU IIPpeBpaIlaloTCs B
0eJIbIX KapJaHKOB.

Biaarogaps TakomMy HaArJIsgHOMY OTpake-
HUIO IIepeMeIeHnsI 3Be3Obl 13 ONHOI Ka-
TEropuu B APYIYIO yUeHbIe MOTIYT OTCJIe-
JKBATh M3MEHEHNs, KOTOpbIe IIPOUCXO-
IAT CO CBETWJIAMHU C TEUeHMEM BpPeMeHU.

Camvie sprue 36e30vL

Camasa sprkasa 3Besga HouHoro Heba — Cwumpuyc. OHa
BUJIHA U3 JIIO00H TOYKM 3€MHOrO Ilapa, KpoMe ca-
MbBIX CEeBepHBIX obJacteii. fApkocts Cupmyca MOXKHO
O00BACHUTHh [IOBOJIBHO OJHM3KHM, II0 3BE3THBIM Mep-
KaM, pacIIOJIO}KeHHEM OT SeMJIH: pacCTOAHUE
ME)KIy 3Be3J0M U Halllell IIJIAHEeTOM COoCTaB-
JsieT BOCeMb CBeTOBBIX JeT. Cupumyc B JBa
pasa Taxesnee CourHIta, a €ro BO3pPacT oOIlle-
HuBaeTca npubamsureabHo B 230 MJIH JerT.

Kanonyc

3anoMHM: cBeTOBOM TOQn

—_ B aCTPOHOMMM OBHaudaeT He
BpeMsI, a pacCTosIHMe, KO-

. TOPOE MNPOXOIOUT COJIHEYHBIA

JIyd 8a OOMH IOon, T.e.

365 seMHrx gHem. Takas
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eIMHMIIA [PHMHSATA M3-3a Kamomyc — 3Besma IOwx-
yno6CcTBa MNOJIBL30OBAHMS . HOTO MOJYIIapus W BTOpas
KoneuHoO, cpesiaB MaTeMa- mo sApkoctu 1mocye Cupny-

THYEeCKMEe pacuyeThl, MOXHO
cKasaTk, 4YTO CBETOBOM
ron paBeH 9,5 TpnH KM,
HO TropaBpo mpoue MC-—
[IOJIL3OBAThk IIOHATHE
«CBETOBOM TIOnO>» .

ca (e cumraa Coania).
I9To 3Be3Ja-cyneprurant
JKeJITOBATO-0eJIoro IIBeTa.
Kamonmyc — ocHOBHasA
HaBUTAIIMOHHAA 3Be3Jaa
IO:xmoro mosrymmapmus, Tak
KaKk OHA pAacHoJIOKeHa TOoY-
HO HaJ IIOJIOCOM.
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JleroM um oOceHBI0O Ha HOYHOM Hebe XO-
pOIlI0O BUAEH TaK HAa3bIBA€MBINl TPEYTOJib-
HUK, OOpPa30BAHHBLIN TpeMs SPKUMU 3Be3-
mamu — Beroit, Asgbrampom m IleHeboMm.
Bera — wambosee uadyueHHad U BTOpad
mo sApKocTu 3Be3na B (CeBepHOM IIOJIyIIIA-
puu. Ee macca B gBa pasa 0o0JIbIlle MAaCChI
Conama. Bera m AuibTamp MTOXO0XKHU APYT
Ha papyra, a JleHe6 oOueHL OTJIHMYAETCS
pasMepaMH — B3TO OAHA W3 KPYIHEHIIHX
3Be3ll, MB3BECTHHIX HayKe. Tem He MeHee,
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Ecnu Jlene6 nome-
CTUTE Ha MeCTO

ConHizla, TO OH 3Ba-
IOJIHUT CcOB60M oOp-—
6uTy 3Bemnnm.

HEeCMOTPsS Ha OTPOMHBIN pasMep,
Ilene6 Ha 3Be3mHOM HebOe BBITJIA-
IUT TOBOJIBHO TYCKJIBIM IIO CpPaB-
HeHHI0O ¢ Beroii m AujabTampom.
A Bce moTomMy, UTO HaAXOIUTCS
OH TOpas3mo pnaJubliie ux. JleHebd
n 3emuio paszpeadiorT 1500 cse-
TOBBIX JIET.

Cnenyromias ApKas 3BE3IOYKA Ha
HebockgaoHe — Ilomsapaas. Ona
M3BECTHA UYeJOBEUYEeCTBY C TJIy-

Bagaune
Hampgu [onsapHy SBesnOy .

Ha HeOoOCKIJIOHe Ham-
T [lossipHyI0 BBEes3ny
OOBOJIBHO MPOCTO.
IJisi TOI'O0 HYXHO
OTHICKATE COBBe3amue
Bonpwon Meneenwmiisl,
BaTeM MEBICJIEHHO IpO-
BeCTM JIMHMIO BBEpPX,
BaxBaTMB JOBe Kpau-
Hye BSBeSOs chopaea
KOBlla MenBenmiisl.
Nonsipuass sBeszma 6y-
IeT HaXOOUTBLCSI Kak
pas Ha 3TOoM nnnnn.{é&

ITonspuas 38e30a ‘\
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OOKOIi JIPEBHOCTU: €e PpacCIIOJIoKe-
Hue mnpaxTuuecku Haj CeBepHBIM Bagaune

IMOJIOCOM TIOMOTAaJ0 MOPAKaAM Hannu sBesny ApPKTYP.
W IIyTelIeCTBeHHUKaM OPUEeHTHU-
poBartbcsi. Ilo oTOlf 3Be3me OHU
0e30II00YHO OIpPeAeasaIn MeCTO-
HaxoxaeHune CeBepHOTO IOJIIOCA
M IIPABUJILHO BLIOMpAJN HaIPaB-
JIleHWe JaJIbHEHUIero IBUKEeHU.
Ilonssipuas 3Be3ga — CyIIEPrUTaHT.
Ee mmamerp B 30 pas IpeBbIIIAET
muametp Courmial

Eme omua sapxasa 3Besgma Cesep-

Apxmyp

HOTO moJaymapua — ApKTyp.

ITO KpacHBII TUTAHT, YyAaJeH- ,)J J
HBIH OT S3eMJM Ha paccToAHUE o é\)\/__é %_/
37 cBeroBbix Jier. Ha HebGe oH e <

BUJIEH KPYIJBIN TOJI.

>

Yrobrl cOmesiaTe 3TO, HYXHO
OpPpOOJINTE JYyT'Y PY4YKM KOBIA
Bonswon Mepeenuusl. llepBast
Apkasi 3Bes3Zla, HaXOISASICH !
Ha BTOM Ayre, — ApPKTyp. J

ApkTyp — nepeasi
BBesna, HaugeH-
Hasi OHEeM Ipu I10-
MO} TeJIeCKoIa.

NHTepecHble ¢akTbl

® 3Be3IbI POXKIAIOTCS, JKUBYT WM yMHpPA-
0T, HO IIPOIIECC STOT OUEHb IJIUTEJIh-
HBIA ¥ 3aHMMaeT MUIJIJIMAPIBLI JIeT.

® IIucron — camas ropsavyas 3Be3na, KO-
TOpas HHUKOTAA He OXJaKIAeTCsd.

® Macca camMoil OOJIBIITIOII M3BECTHOW 3BE3MbI
npesbimmaer Maccy Commma B 100 pas. Bo-
Jlee KPYIHBIX 3Be3J IIPOCTO HE MOKEeT CY-

IIIeCTBOBATb.




