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AcTpoHOMUS
Conep:xanue yuyeOHOro nmpeamera.

1.BBe/ieHHe B ACTPOHOMMIO

Crtpoenue u macuuradbl BeesreHHOM, U cOBpeMeHHbIe HAOII0IeHU s

Kakne Tena 3anmonusaroT Beenennyro. KakoBbl UX XapakTepHbIE pa3Mepbl U PACCTOSIHUA MEXKIY
numu. Kakue dusnueckue ycrnoBus BcTpedaroTcsl B HUX. Bcenennas pacmmpsiercs. e u xak
paboTaloT caMble KpYIHbIE ONTHYECKHE TelecKonmbl. Kak acTpOHOMBI HCCIENyIOT TaMma-
n3nydenne BeenenHoil. UTo yBUAENIM IpaBUTAIIMIOHHO-BOJIHOBBIE U HEUTPUHHBIEC TEJIECKOTIBI.
2.AcTrpomerpus

3Bé3qHO0e He0O0 M BUAUMOE JABHKEeHNE HeOeCHLIX CBEeTHJI

Kakue 3B€37161 BX04T B co3Be3ausi Opuona u Jlebens. Connile aABukeTcs o skiuntuke. [lnaneTst
COBEpUIAIOT MneTieo0pasHoe ABmkeHne. HebecHnbie koopauHatel. Uto Takoe HeOECHBII SKBAaTOP U
HeOecHbI MepuuaH. Kak cTposT 3KkBaTOpHAIbHYIO cucTeMy HeOecHbIX KoopauHat. Kak ctpost
TOPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOPAMHAT.

Buaumoe aeukenue miaager u CoiHma

[letneoOpa3Hoe MABMKEHHE TIUIAHET, MOMSATHOE M MPSAMOE JBIKEHHE IJIaHEeT. OKIWITHKA,
30/1MaKaibHble co3Be3aus. HepaBHoMepHOe nBrxkeHne CoaHIA IO SKIUNTHKE.

JABukenue JIyHbl U 3aTMeHUsA

®a3bl JIyHbl U CUHOJIMYECKUNA MECHLl, YCIOBHS HACTYIUICHHUS] COJTHEYHOIO U JIYHHOTO 3aTMEHUU.
[Touemy npoucxosaT cosiHeuHble 3aTMeHUA. Capoc U IpeIcKa3aHus 3aTMEHUN.

Bpems 1 kajieHaapb

3BE3IHOE M COJHEYHOE BpeMs, 3BE3MHBIM M TPONMUYECKUH TOJ. YCTPOMCTBO JYHHOTO U
COJIHEYHOTO KaJieHaaps, MpoOiIeMbl X coryacoBanusi KOnmaHCKuil v TpUroprHaHCKUi KaJleHJapy.
3.HeOecHasi MeXaHUKA

I'eqimonenTpuyeckas cucreMa MUpPa

[IpencraBnenuss o crtpoeHun COJIHEUHON CUCTEMBI B AHTUYHBIE BPEMEHA M CPEIHEBEKOBBE.
l'enuouenTpuyeckass cucreMa Mupa, JI0Ka3aTeNbCTBO BpauieHus 3emun BOKpyr CosHua.
[Tapannakc 3B€37 1 OnpeesieHne pacCTOSIHUS A0 HUX, TTApCEK.

3akonbl Kemiepa

OtkpeiTue M.KennepoM 3akoHOB ABMkKEHUS M1aHeT. OTKpbITHE 3aKk0OHAa BCceMUpHOro TAroTeHus
u 0600meénHbIe 3akoHbl Kennepa. Onpenenenre Macc HeOECHBIX Tell.

Kocmuyeckue ckopoctu




Pacuérel mepBoii M BTOPOH KOCMUYECKOH CKOpocTH M uxX (usmueckuit cmbici. [Monér FO.A.
["arapuna BOKpYT 3eMJiIH 10 KpyroBOi opoOuTe.

MexniiaHeTHbIe NepeeThl

[ToHATHE ONITUMAJILHOM TPAEKTOPUH MOJIETA K IUIaHeTe. BpeMs 1oJ1€Ta K I1aHeTe U JaThl CTapTOB.
JlyHa u eé BiusiHue Ha 3eMJII0

JIynnpiii penbed u ero npuponaa. IlpunuBHoe B3aummojeiictBue Mexay JlyHoit um 3emnéil.
Vnanenne Jlynsl oT 3emuin u 3aMmejyieHHe BpamieHus 3emud. l[lpeneccust 3eMHOW Ocu U
IIpeABapEHUE PABHOICHCTBUM.

4.CTpoeHHe COJTHEYHOIH CHCTEMBbI

Cospemennble npeacrasiieHusi 0 CojiHe4YHOl cucreme.

CoctaB CosHeuHoM cucreMbl. IlmaHersl 3eMHON Tpynnbl M IUIAHETBI-TUTAHTHL, MX
npuUHIUNHaIbHble pasnuuns. O6mako komer Oopra u [losic Koiinepa. Pa3meps! Ten conHedHon
CUCTEMBI.

IInanera 3emasn

®opma u pasmepbl 3emnu. BuyrpenHee crpoenue 3emnu. Posb mapHukoBoro 3¢gdexra B
(hopMupOBaHUH KIMMaTa 3eMIIU.

IInaneTsl 3eMHON rpynnbl

Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéil. Kak mapHukoBslif 3pdext
rpeeT TMOBEPXHOCTh 3eMiM U meperpeBaer armocdepy Benepol. Ecte nu xu3Hb Ha Mapce.
OBodroius opout cnyrHukoB Mapca ®@oboca u Jleiimoca.

Ils1aHeThI-TUT AHTBI

®usnueckue cBoiictBa fOnurepa, CatypHa, Ypana nu HentyHa. Bynkannueckast 1eT€IbHOCT Ha
cnyrauke FOnurepa No. [Ipupoaa xosen BOKpYT IJIaHET-TUTaHTOB.

Ili1aHeThI-KAPJIMKH U UX CBOMCTBA.

Mauible Tes1a COJTHEYHOM CHCTEMBI

[Ipupona u nBwxenue actepousioB. Crnenuduka IBMIKCHUS TPYNI acTepougoB TpoOsHIEB U
I'pexos. Ilpupoma u mmwkenue komer. [losc Koitmepa m O6mako komer Ooprta. I[lpupona
METEOPOB U METEOPUTOB.

MeTteopbl 1 METEOPHUTHI

IIpupona nmaparomux 3BE3J, METEOPHBIE MOTOKU M HUX paauaHThl. CBSA3b MEXIy METEOPHBIMHU
IIOTOKaMH ¥ KoMeTaMu. [Ipuposa KaMeHHBIX M KEJIE3HbIX MeTeopuTOB. IIpupona MeTeOpUTHBIX
KpaTepoB.

S.IIpakTnyeckas acrpodusuka u pusuka CosHua

MeTtoabl acTpopu3nIecKNX UCCIAeT0BAHUM

VYCTpolCTBO M XapaKTEPUCTUKU TEJIECKONOB pedpakTopoB M peieKTOpoB. YCTPOHCTBO
pasuoTENECKOIIOB, PAJMOUHTEPHEPOMETPHI.

CoJaHne

OcHoBuble xapakrepucTuku CosiHna. OnpeneneHue Macchl, TEMIIEPATypbl M XUMHUYECKOTO
cocraBa Connua. CtpoeHue cosHeuHoW atMocgepsl. ConHeYHas akTUBHOCTh U €€ BIUSHHME Ha
3emitio u 6uochepy.

Buyrpennee crpoenue CosHua

Teopetnuecknii pacuér Ttemneparypsl B LeHTpe ConHua. SnepHbli HCTOYHUK DHEPruu U
TEPMOSJIEPHBIE PEAKIIMM CHUHTE3a TelIMs U3 BOAOPOJA, NepeHoc sHepruu u3 neHrpa CoaHua
HapyXy, KOHBEKTHBHas 30Ha. HeHTpuHHBIN Teieckonm M HAOMIOAEHUS TMOTOKa HEHUTPUHO OT
Connua.

6.3Bé31b1

OcHOBHbBIC XapaKTEPUCTHKH 3BE3]

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3J: Macchl, CBETUMOCTH, TEMIEpPATypsl H
XUMHYeckoro coctaBa. CrekTpaibHas Kiaccuukanuss 3BE3] U €€ (PU3MUECKHE OCHOBBI.
Jlnarpamma «CHEKTPAIbHBIN KJIacC» — CBETUMOCTD 3BE37, CBSI3b MEXy MAaCCOM U CBETUMOCTBIO
3BE3 L.

BuyTpenHee cTpoeHue 3BE31




Crpoenue 3Be3[pl TJaBHOM TmocienoBareabHOCTU. CTpoeHue 3BE3 KpPAaCHBIX TUrAHTOB U
CBEPXTUTAHTOB.

Benble kapJanKu, HEHTPOHHBIE 3BE3/1bI, YIbCAPLI U YEPHBbIE ABIPHI

Crpoenue 3BE371 OenbIX KapJUKOB U IIPEJes Ha uX Maccy — mpenen Yanapacekapa. [lynbcapsl u
HEUTpOHHBIE 3BE31b1. [Ipupona 4€pHBIX ABIP U UX MTApaMETPBHI.

/IBoiiHbIe, KpaTHBIE U NePpeMeHHbIe 3BE3/bI

HaOmoienust TBOWHBIX M KpaTHBIX 3BE3/1. 3aTMEHHO-TIEpEeMEeHHbIE 3BE3bI. OmpeneneHne Mace
NBOMHBIX 3BE37. [lyapcupyromniye mepeMeHHbIC 3BE3NbI, KPUBBIC M3MEHEHHUs Oiecka medewn.
3aBUCUMOCTh MEXKJIy CBETUMOCTBIO U IEPUOJIOM ITyiibcanuid y nedenn. Ledenapr — Masku BO
BcenenHoii, Mo KOTOPBIM ONPEACNIAIOT PACCTOSHUS 10 NAaIEKUX CKOTUJICHUHN U TaJIaKTHK.

HoBble u cBepXHOBBIE 3BE3/1bI

XapakTepUCTUKH BCIBIIMIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3] C TECHBIMU JIBOMHBIMU CUCTEMAMH,
COJIEpXKaITUMU 3Be311y Oelnbiii kKapiuk. [lepeTexanue BemecTBa u sSiACpHbIN B3PbIB HA TOBEPXHOCTH
6enoro kapnuka. Kak B3pbIBalOTCsI CBEpXHOBBIE 3BE3/IbI. XapAKTEPUCTHKHU BCIIBIIIIEK CBEPXHOBBIX
3B&31. ['paBuTAlMOHHBIA Kojutanc Oenoro kapimka maccodl Yanapacekapa B COCTaBE TECHOU
JIBOMHOM 3BE€3/1bI — BCIIBIIIKA CBEPXHOBOW MEPBOTO TUIA. B3pbIB MACCMBHOW 3BE3/IbI B KOHIIE
CBOEH DBOJIIOIIMM — B3PBIB CBEPXHOBOUM BTOporo Tuma. HaOmroneHue ocCTaTKOB B3pPHIBOB
CBEPXHOBBIX 3BE3I.

JBOJIIOLMS 3BE3/1: POKICHUE, 5 KM3Hb U CMEPTh 3BE3 ]

Pacuér mponomKuTEeIPHOCTH KU3HMU 3BE3]T pAa3HOM MAaCChl Ha TJIABHOW IMOCIENIOBATEIHLHOCTH.
[Tepexon B KpacHble TUTAHTHI M CBEPXTHTAHTHI TMOCIE HcYepraHus Bojopoaa. CrokonHas
ABOJIIONNSI MaJI0 MACCUBHBIX 3BE3/, W TPABUTAIMOHHBIA KOJUIAIIC W B3PHIB ¢ 00pa3oBaHUEM
HEUTPOHHOM 3BE3/Ibl WM YEPHOU JBIPHI MACCUBHOM 3Be37bl. Orpenenenne Bo3pacta 3BE3IHBIX
CKOIUJICHUH U OTJIEIbHBIX 3BE3]] U IPOBEPKA TEOPUH IBOJIFOLIUU 3BE3 .

7.Maeunblii IlyTh

I'a3 u nbLIb B IN'astakTHKE

Kaxk o6pasyrorcst orpaxarenpHbie TyMaHHOCTH. [Touemy cBeTsites nuddy3absie TymanHoctu. Kak
KOHILIEHTPUPYIOTCS Ta30BbIE U MbIJIEBbIE TYMAHHOCTH B [ aslakTHke.

PaccesiHHBIC M IIapOBBIE 3BE3IHbIE CKOIVICHUS

Habmromaembie cBoMicTBa paccessHHBIX 3BE3HBIX cKorieHU. Habmronaemplie cBOKCTBA MIAPOBBIX
3BE3IHBIX CKoIUleHMH. Pacnpenenenue xapaktep IBUXKEHUsS CKoIleHMHM B [amakTuke.
Pacnpenenenue 3B€31, ckorieHuil, raza u nbuid B ["anaktrke. CBepxmaccuBHas 4€pHas Ablpa B
uentpe ["anakTuku u kocMuyeckue gyun. MadpakpacHsie Habm0qeHNS IBUKEHUS 3BE3]1 B LICHTPE
lamakTukn w oOHapyxeHHWe B IeHTpe [ allaKTMKH CBEPXMACCHMBHOW YEpHOU IbIpbl. Pacuér
MapaMeTpoB CBEPXMACCUBHON YEPHOM IbIphl. HabmoaeHns: KOCMHUUYECKUX Jydell U UX CBSA3b CO
B3pbIBaMU CBEPXHOBBIX 3BE3].

l'anakruxku

Kak knmaccuduimpoBany rajakTuku mno Gopme u KaMepTOHHas nuarpamma XaO6ma. CBoiicTBa
CHUPAIbHBIX, SJUIMITUYECKUX M HENPAaBUIbHBIX TallakTHUK. KpacHoe cMmenieHue B CHEKTpax
TaJaKTUK U ONPEACIIEHUE PACCTOSIHUSA A0 HUX.

3akon Xa00s1a

Bpaienue ranaktuk 1 TEMHasi MaTepUsl B HUX.

AKTHBHbIE TAJAKTMKM M KBa3apbl. [Ipupona akTUBHOCTH TallakKTUK, PAaJUOTAIAKTHUKUA U
B3aMMO/ICHCTBYIOIIUE TalaKTUKU. HeoObIYHbIE CBOICTBA KBA3apOB, UX CBS3b C SIPAMH TaTaKTHK
Y aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CkonjieHus raJJakTHuK

Habmtonaembie cBOMCTBA CKOTIIIEHUH TallakTHK, pEHTT€HOBCKOE U3NTydeHHE, TeMIepaTypa U Macca
MEXTallaKTUYECKOTO Tra3za, HEOOXOJMMOCTh CYIIECTBOBAHHS TEMHOW MaTepuu B CKOIUICHUSX
ranakTuk. O1eHKa Macchl TEMHOM MaTepUu B CKOIUICHUSIX. SluencTasi CTpyKTypa pacrpeeieHus
TaJaKTUKKU CKOTUIEHHUH rajJakTUK.

8.Ctpoenue u 3Bosonns BeenenHoit




Koneunocte n OeckoHeuHOCTh BcesieHHONT — mapagokcbl KJIACCHYECKOH KOCMOJIOTHH.
3aKOH BCEMHUPHOIO TATOTEHUS U MPEACTABICHUS O KOHEYHOCTH M OeCKOHEYHOCTH BceneHHOM.
DoTOMETPUYECKUI NapaJOKC M MNPOTHUBOPEUHS MEXKIY KIACCUYECKUMH IPEJICTaBICHUSIMH O
ctpoenuu Bcenennoit u HabmopeHusiMu. HeoOxoaumocTs mpuBiedeHUs oOmeld Teopuu
OTHOCHUTEJILHOCTH JUIsl MOCTpoeHus MoJienu Beenennoil. CBsi3b MEXy TEOMETPUUECKUX CBOMCTB
pocTpaHcTBa BeelleHHo# ¢ pacpeesieHUEM U IBUKEHUEM MAaTEpUH B HEM.

Pacummpsiromasicsa Beesrennast

CBs13b cpesiHel IUNIOTHOCTH MaTepUU C 3aKOHOM pacIIMPEHHs] U FEOMETPUYECKUMU CBOMCTBAMU
Bcenennoii. EBknuaoBa m HeeBkiugoBa reomerpust Bceenennoil. Omnpenenenue paauyca u
Bo3pacTa Bcenennoil. Monens «ropsiueit Beenennoii» u penukroBoe usinydeHus. OOpasoBaHue
XUMHUYECKUX 3JIEMEHTOB BO Bcenennoit. O6wnme renus Bo BceenmenHodt m HE0O0OX0IMMOCTH
00pa3zoBaHus €T0 Ha paHHUX dTanax sBoironuu Beenennoit. Heo0X01mMOCTh HE TOJIBKO BBICOKOM
IJIOTHOCTH BEIIECTBA, HO U €r0 BHICOKOM TeMIIepaTypbl Ha paHHUX ATarax 3Boouu BeeneHHoi.
PennkroBoe wu3mydeHHMEe — H3IYyYEHHE, KOTOPOE OCTalOCh BO BceneHHOW OT ropsyero u
CBEPXIUIOTHOTO COCTOSHUSI MaTepuu Ha paHHMX JTamax Xu3Hu Bcenennoil. HaGmionaemsbie
CBOMCTBA PENUKTOBOTO wu3aydeHus. [louemMy HeoOXonMMO TMpuUBIIEYEHUE OOIIEeH TEopuun
OTHOCHUTEIILHOCTH IS IOCTPOEHMS MOJIenu BeeneHnHoil.

CoBpemeHHbIe MPO0JIeMbl ACTPOHOMMH

Yckopennoe pacmmpenue BeesieHHoil u TémHuas sHeprusi. HaGmoneHus cBepXHOBBIX 3BE3N |
THUIIA B JAJIIEKUX FaJIaKTUKaX U OTKPBITHE YCKOPEHHOTO pacuiupenus Beenennoil. OTKpbITHE CUITBI
BCEMHUPHOIO OTTAJIKMBaHWs. TEMHas SHeprus yBenuduuBaeT maccy BcemeHHoN mo mepe eé
pacmupenus. [Ipupoaa cuinbsl BceMupHOTo oTTankuBaHus.

Oo0Hapy:xkeHue MJIaHeT Bo3Jie APYrux 3Bé31. HaOmonenns 3a IBI>KeHHEM 3BE3/1 U OTIPEICTICHUS
MacC HEBUAMMBIX CIYTHHKOB 3BE3]l, BOMYILAKIINX MX MPSAMOJMHENHOE NBHKEHHE. MeTobl
oOHapyxeHus sk3011aHeT. O1leHKa yCI0BUN Ha TOBEPXHOCTSX dK30TuTaHeT. [Tonck SK30TUTaHeT ¢
KOM(OPTHBIMH YCIOBUSIMU TSI ’KU3HU HA HUX.

IMouckn xu3HU M pasyma BO BcesieHHo#.Pa3BuTue mnpencraBieHuid O BO3HUKHOBEHUH U
CyILLECTBOBaHUM XU3HU BO BcenmeHHoN. COBpeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX
uuBunu3anuii B [amaktuke. [lonbITku OOHApy)KeHHS M TOCBUIKM CHUTHAJIOB BHE3EMHBIM
LUBUIM3ALUSAM.
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