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CopepxaHue:-

Y10 M3yyaeT acTpoHOMUAYTO U3yvyaeT acTPOHOMUA?
[1lpupona 3Be3.

3akoHbl Kennepa.

Ponb HabnoaeHun B aCTPOHOMU
CBsA3b aCTPOHOMUMN C O RN aAMU.
3Ha4YeHne acTpOHOM
lcTopusa Nponcxo
KocMoOHaBTUKA.
AcTpa NS B [
[[eoLleHTDUYECK
JIyHHOE 1 COSIHE
MHoreobpasve ra
MngSHbIV NYThb.

-
CocTaBrane A
CTpoeHue ranakTuk
OcHoBHble 3aKOHOMEMMOCTN B CONHEYHOW CUCTEME.

DBonruUMa BceneHHou U XKU3Hb.
[Tpobnema ?_IeseMHblx LUBUNN3ALIUN,
Cnuncok ncndnb30BaHHOW NUuTepaTypbl.




Y4TO nsyyaer
acTpoHOMUA?

AcTpoHoMus — Hayka o BceneHHou. Crnoso
«aCTPOHOMUSA» NPOUCXOANT N3 ABYX rPeveCcKmnx
CITOB: acmpoH— 3Be34a U HOMOC— 3aKOH.
ACTpOHOMUS N3y4YaeT ABUMKEHNE HEDECHbIX Ten,
nx npupoay, NPoOUCxXoXXaeHne u passutue.
ACTPOHOMMUSA - O4Ha U3 CaMbIX yBrneKaTernbHbIX
HayK O npupoae YET HE TOJSIbKO
HacTosLlee, H poLunoe
OKpYy>KatoLLlero , @ Takke
NO3BONSAET HAP YHYO KapTUHY
byayliero BceneHHOMN.




A
3Be3q

oro Heba MOXxHo
3aMeTUTb, YTO LUBET 3Be34 pa3nu4yeH. lNo uBsety
packaneHHOro MeTtansfia MOXXHO CyAKTb O TemnepaTtype ee

poTocdephbl. — XenTtaf 3Be3aa. 3Be3Abl uMerLue
Temnuepartypy 3500-4000K, kpacHoBaToro useta. Cnekrpbl
OonbUMHCTBA 3Be3 NpeacTaBnsaloT COOOU CNeKTpbl
nornoweHns; Ha ooHe HenpepbIBHOIO CNeKTpa BUAHbI
TeMHble nNuHun:.JlocnenoBaTesibHOCTb CREKTPaNibHbIX
KJTaCCOB OTpaXaeT pasfnimuuve uBeTa U TeMmnepartypbl 3Be3A.
Pa3HooOpa3ne/3Be3aHbIX CNEKTPOB OO BLACHAETCA TeM, YTO
3Be34bl UMEKT pa3Hylo Temnepatypy. Kpome
TeMnepartypsl, BU cnekrpa 3Be3abl onpeaensaercs
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nccnenosa
aCTPOHOM SEARNIS O
Temneparypes BERIVIA T HN THBIX

06 X OBV KER
HabnoaeHnn. oA

nonax HeOeCHbIX'TEN, &
nony4arT N3 crnekTpanbHB



gpeMeHHasi acmpoHoMUSI — py
¢ons MaTu4yecKasli Hayka, pa3B

Hepa3pbIBHO
nporpeceom

ONBUMXEHUA HeEBECHbIX TEen.

OOHaKo acCTPOHOMUSIHEMOIIBEKO .
OPpYrMx HayK, HO 1 CNocobCTB pﬁgm@ 0 nocneamax:
[JaHHble acTPOHOMMM O CTPOEHWI SBOTIOLIM BCENERNON,

O MecCTe B HeW YenoBeka COCTaBMAT HEOTHLEMMIEMYIO
4acTb HAy4YHOro MMPOBO33PEHUS.
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OMUS — OfIHa U3 MBHeVlLumx MayKk. OHa
43 NPaKTUHECKNX NOTPeGHOCTEN YenoBeka
SEX APYIMX HayK. FMpnuMepHo WecTb Thicsau

dHEe y>Ke coryiacoBanu cBou

)OHOMU4YECKUM ABMeHeM. OHK

4TO Havano pasnuea Huna COBMafaeT C
OPU3OHTOM Mepes CambiM g
306l Cupunyc .Ha6ﬁ$efme
10 B OCHOBY € koro kaneHaaps.
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MepBble NpeACTaBNeHNs 0 MUP
ObINV 0Y€Hb HauBHbLIMW, OHU TEGHO
nepennet PEMUIMO3HBIMU
BepoBaHUAM OBY KOTOPbIX ObISO "
MOMNOXXEHO P ne Mupa Ha ABe YacTu:
3EMHYI0 U

Oym
HebecHa
3emMnto n

MUPO3aaHUS.

CTBYET «TBepb
WFIPUKpEensieHbl 3Be3abl, a
1 332 HEMNOABWXHbIN LEHTP



n 3emMnu BO
eHbIMu [lpeBHeN

NpeaocraBneH
BceneHHOU BN
'peunn B OCH

peuyeckun o pucrtoTenb, yxe

3HaBWNN(K3 poobpa3HOCTH
3emMnu, cY , YTO ecnu Obl
3emMnda AoBUr OHapyXuTb no
U3MEHEeHUIo

JocTunxeHus €KCaHOPUUCKNN
actpoHoMm Kna €O0LeHTPUYECKYHO

ABWXHOU 3eMnu
nHue, FOnuTep,
crema mupa lNTonemesn
OCHOBbIBanacb Ha co HbIX NpeAcTaBneHnax o
cTpoeHuun BcerneHHON, HO B 00BACHANA MHOrMe 0CO0EeHHOCTH
BUAMMOIo ABUXEHUSA HEOECHbIX CBETUJS1, U B YaCTHOCTH
netneobpa3Hoe ABMXKeHUe nnaHeT. Tabnuubl NTonemes nossonanu
onpenennTb 3apaHee NOMOXEeHWe NnaHeT Ha Hebe.

cuctemy Mmupa,
ABXKyTcA JlyHa,
CaTtypH u «ccepa
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Korga JlyHa npu cBoeM ABMKEHUMBOKPYT 3eMmy
NOMHOCTbIO NN YacTuYHes3acnoHseT CORHLE, NpoucxoaaT
CONnHeYHble 3aTMeHUs. BOBpems nonHOrolConHe4YHoro
3aTMeHus JlyHa 3akpbiBa€r Becb avck CorHua. NonHoe
COSIHeYHOEe 3aTMeHune Moxtljlo HabrnoaaTb TONbKO N3 TEX TOYEK
3€MHOW NMOBEPXHOCTY, FAEMPOVCXOaMT NofIoca NOMHOM dhaskbi.
[To 06e YyacTu CTOPOHbI MOSIOCHI NONHOW, Paskl NPoNcxXoanT
4acTHOE 3aTMeHMe ConHua,g@.B oTtoporo JlyHa
3aCIOHAET HEe BeCb COMHEYHbIN OUCK, a NNLLb YacTb ero.
Habntogaetca yacTHOE CONMHEYHOEe 3aTMEHNE N3 TEX MECT
3€MHOW NOBEPXHOCTU, KOTOPbIE OXBaTbIBAET PACXOASLLNIACS
KOHYC JTyHHOW nonyTteHu. NonHoe conHevyHoe 3aTMeHnE —
OYeHb KpacuBoe aBneHne. Bo Bpems 3aTMeHnsa ConHue nMmeet
BN YEPHOro ANCKa, OKPY>KEHHOIO HEXHbIM CUSAHUEM(KOPOHON).
ConHe4vyHoe 3aTMeHne npoucxoauT, koraa JlyHa bbiBaeT B
HOBOJSTYHWUU, a JTYHHOE — Korga B NOSHOSTYHUMN.



MHoroobpasune MManNgKTuk

Mup ranaktuk nopax(ae? CBOMMpa3Hoobpa3uem.
FanakTukun oTnuyaroTcs , YACJTIOM BXOASLLUX B
HUX 3Be3[, CBEeTUMOCT
o00o3Ha4yarTCA HOMEP
kaTtanoru. o BHeLUHEe
pa3ferneHbl Ha TPU OCHO
qupaﬂbele, HernpasuJsibHbIe.

[MpocTpaHcTBeHHaAa chopma asnnunmuyec
annuncouabl C pa3HOU CTeneHbIo cxaT
ANNUNTUYECKUX rariakTUK BCTpe4varoTcs
KapnukoBble. Hanbonee npocTbie No CTP
ranakTukKn — aNNNTUYeCKU
HUX paBHOMEPHO yObIB
HeT. Camble sipKue

bIsIXN ¥ FTa3a no
raHThbl. A



2. CnuparnbHble 2ajlakmMuKu — cCaMbli MHOTQYUCTIEHHbIN
TUN ranakTuk. K Hemy oTHocATcA Hawa [[@hakTuka u
ruraHTckaa TymaHHocTEAHApomeAabl. Macchbl
cnupanbHbIX ranakTuK — no 1029 = 10*12 macc
ConHua.

uem'pan bHbI

3. HenpasurnbHbie 2anak ,
saep U He OOHapPYKK HOCTeMn ﬂ&m
cTpoeHun. [ise HENpP nkn — Gonbuwoe
n Manoe MarennaHoB arenndHoBbl

O6naka 3HaYMTEeNbHO M e Hawen FanakTuku no
#macce u pasmepam. UsyuyeHue MarennaHo
OGnakoB no3BonseT Nony4YnTb CBeAeH
3Be34HbIX cKonsieHnax n aupdpysHon

CyuwiecTByIOT eLle 83aumodelicmeyro
2aJ/laKmuKu — OHU HaXopATCA Ha Hebon
pacCTOSAHUAX ApPYr OT APYE «
CBeTALEeNCAa maTtepuu NMPOHU3bLIBAIOT

o4Ha Apyrylo.




MeyH biyg
HEe pas3nU4UMEE
[lyTb ONOSCHIE
,a pasHble y4al 30MNHAKC

apkocTel B Mné 3 @W‘.‘
nogasnstoLlee Yl j’, NKN = _
gBemHg:‘/’l CUCTEMbI | POpMBbI. ;\.,;,'f 4
aBngiollieecd oaHON n3"3Be30" I anakTnkn, HaXoAnTCH
BOrMBU ee NIIOCKOCTU CUMMETPUN — FanakTU4ecKou
nnockocTu. Noatomy 6onbLINHCTBO 3Be34 [anakTuku
npoeumpyeTca Ha HebeCcHyo cpepy He XaOTUYHO, a B

npegenax Tou NosoCkl, KOTOPYH U Ha3biBaoT
MneyHbim [lyTem.

.
3TO MHOXKXECEE of \_
D\ >KEHHbII :

O,°y
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Be3nbl U 3Be3aHble

CKOMMeHus. Ke nopsagka
TPUNIMOHa:
CNYTHUKOB OAaT

OBQ
CB
NPOCTPaHCTE
3Be30HbIMU CKO

TymaHHble NATHaYROTOPBIE COCTOAT M3 rasa U
NbINX,- 3TO TYMaHHOCTU, OHU TOXXe BXOOSAT B COCTaB
Hawen ['anakTuku.

Pynnbl 3B€34,
KylLinecqa B
asblBaemMble



CTpoeHue. .
[LafiakTuku

FMopaBnamowasa yactb 3B€34A U quclocbysHow MaTepvm
[anakTUKM saHMMaeT Nnu
auncka okono 3*10°4nk
okosno 10*nk ot ueH
obnakamMun Meikas

fiegHee Bpems

CHOM, paauo- U
peHTreHOBCKOM avanasoHax anvH Bon|-|

Ecnn B3rnNsAHYTb Ha rafilakTM4eCKkum QUCK.«CBepXy», TO
OOHapY>XMM OrpomMHbLIe BeTBU, B OCHOBHOM coAepKaLiue
Hanbonee ropsavve U spkKue 3ese3abl, a TaKke MaCcCUBHbLIe
rasoBblie obnaka. [IncK co cnupanbHbIMU BETBAMM
oOpa3yeT OCHOBY MJIOCKOU noacucTtembl MNanakTtukn. A :
00BbEeKTbl, KOHLUEeHTpupyrLwmecs K aapy Nanakrmkm v nuuw'
YaCTUYHO NpoHUKalroLwme B AUCK OTHOCATCH K
ccb?puqecmﬁ noacucreme.



CorHe HoM encTeme

KocmMmo2oHUY€eCKasi 2urnomesa o rnpoucxoxxoeHuu niiaHem OOJK.
06BbsICHUMBb OCHOBHbLIE€ 3aKOHOMepHOocMu, Habnrodaembie 8
' CosiHe4YHOU cucmeme:

'
y

Yrnbl HAKMOHEHUSA NSIOCKOCTEU OPOUT NraHeT K NJIOCKOCTU
3KJIMNTUKU HEe NPEeBbLILLAKOT HECKOJTbKUX rpaaycoB.

- JKCUEHTPUCUTETDI Op6VIT niaHeT O4eHb Mallbl

€ paccTosiHuA nnaHet ot ConHua NoAYUHSAIOTCS
Yer €JIEHHOMY 3aKOHY.

»
naHeTbl ABMKYTCA BOKPYr COMHLIa B TOM e HanpaBreHuu, E
{ e BpalllaeTcsi BOKpPYr cBoeu ocH.

WMHCTBA NnaHeT HanpasBneHue BpalleHNs BOKPYr O
C HanpaBneHnem obpalieHus BoKpyr ConHua.

aHeT npuxoantca 98% MOMeHTa KOJIMYECTE BU;
MCTEeMbl. o Y

Al

b1 BewecTtBa CoOnHeYHO C :

~
U



PeBONOLUMOHHLIMU BeXaMU Ha NYTU pasBUTUSA
aCTPOHOMUM ObINN: 0OOOCHOBaHUE naen o
lapoobpa3HocTu 3eMnun, oTkpbiTue KonepHukom
rerImoueHTpPUYeCcKom cucTemMbol Mupa, M306peTeHMe
Tesieckona, oTKpbITUe OCHOBE

MeXaHUKU, NPUME
aHanuae A3yveHune CTPYKTYPE
’ SiTne Merar: aKTUKU, Hayarno
~ 10BaHWUKN, Ha4Yarno
CTPOHOMMUYECKNX
KOM 'HCTBe

J)CKOV 3pb nox
flepu SHT@B B KOCMM
Y L 1T PC HO '

IBC OL

BKNIOYaeT

CTPYKTYPbI. C

BO3HUMKHOBEHUe

n chopMUpoBaHUE

U UX CNYyTHUKOB. B
OecKoHe4HO pa3Bep
NpocTpaHCTBE npoLie



Ha onpepeneHHOM 3Tane 3BOMOLMN MaTepuun npu
nosiBIeHUN noaxoasiLinx ycnosun Bo BceneHHon
BO3HMKaeT XU3Hb. Ee BO3HMKHOBEHwue,
cyliecTtBOBaHME U pa3BUTUE TaKXKe OOYCIrOBMEHbI
psaoM cpyHaaMeHTanbHbIX CBOUCTB BceneHHOM,
BbIpaXaroLmxcsl, HanpMMep, B KOHCTaHTax,
XapaKTepuUsyrLnx rpaBUTaluc
3rIeKTpOMarHy

33aUMC
" YyeHble cqwﬁm*nn

KOHCTaHT Ju3HE BO!

Obl He Mmorna. ICHC
MHaéd
O6p ...n-:!

MeTaranakru |
MCTOYHUKaM i
BceneHHoOWU, B
Heo6xop,MMb|e
XUMUYeCKUue ane
Hebe3pas3nnyHo u
paclmpseTcs.




Mbl X Ha HebonbLIOWM NJlaHeTe, ABNXYLLUEUCH
BOKpPYr ogHON U YUCrieHHOro MHoXecTBa 3Be3.
BceneHHou. N noaTto AHO NPUMUPUTBLESE C MbICAbLIO O

TOM, YTO Mbl OOUHOKU B becnpegensHon Bece HOMW.
BonbLINHCTBO COBPEMEHHbIX aCTPOHOMOB U chunocodcoB
CYMTAIOT, YTO XU3Hb — PpacnpocTpaHEHHOE sIBneHne BO
BceneHHON U cyliecTByeT MHOXECTBO MUPOB, Ha KOTOPbIX
oouTaroT UMBUNIM3auun. YpoBeHb Pa3BUTUS HEKOTOPbIX
BHE3eMHbIX LIMBUNU3aLMNA MOXeT ObITb HeM3MEPUMO BblLle
YPOBHSA pa3sBuTUA 3eMHOM uuBunusauun. lNpodnema
BHE3eMHbIX LluBUAN3aLuin Ha caMmoM Aerne crioXXHee, Yem
MOXeT NokKasaTbCs C NepBOro B3rnsaaa.

MoXXHO cnopuTb U NPUBOAUTbL HOBLIE A0BOALI B
nosb3y U1 NPOTUB peanbHOCTU BHE3EMHbIX
LUBUNU3aUMN, HO NULLL AaNbHeUuwne HabnraAeHUA n
3KCNepUMEeHTbIl NO3BOSIAT BbIACHUTb, CYLECTBYIOT N rae-
HUOyAb obuTaemMmblie MUPbI UNN Mbl OANHOKU B HaLLUew
[[anakTuke.






