


BceneHHasa coctout Ha 98% u3 3Be3n. OHKU xe
ABMATCH OCHOBHbIM 3J1EMEHTOM ranakTUuKM.

«3Be3bl — 3TO OrPOMHbIE Lapbl U3 rennusa 1 Boaopoaa,
a Takxe Opyrux rasos. [ paButaumns TAHET
NX BHYTPb, @ AaBfeHne packasieHHoro rasa
BblTankMBaeT MX HapyXy, co3gaBas paBHOBECHUE.
OHeprus 3Be3bl COOEPXKUTCA B €€ sape, rae

‘ / ENCTBYET C BOOOPOOAOMY.



XnsHeHHbIVM NYTb 3B€34 NpeacTaBnsaeT cOb0on 3aKOHYEHHbIN LMKIT
— poXaeHune, pocT, Nnepuon OTHOCUTENbHO CNOKOWHOW aKTUBHOCTMN,
aroHusi, cCMepTb, U HANOMWHAET XXU3HEHHbLIN MYTb OTAENbLHOrO
opraHmama.

ACTPOHOMbI HE B COCTOSIHUWM NPOCIEaNT XXNU3Hb OOHOW 3BE3bl
OT Hayana v go KoHua. [laxxe camble KOPOTKOXMBYLLME 3BE3AbI
CYLLIECTBYIOT MUSIITIMOHbI NET — A0NbLUe XWU3HU HE TONMIbKO O4HOro
YyerioBeka, Ho 1 Bcero vyenoedecTtsa. OgHako yYEHbIE MOTYT
HabngaTb MHOIo 3BE3M, HaXOOSALWNXCA Ha CaMbIX Pa3HbIX
CTaansaXx CBOEro pasB MbKO YTO poaMBLINECH U

yMUp T€HHbIM 3BE30HbIM MOPTPETaM OHU
J]POLI,I/IOHHbIVI NyTb KaXXaou 3Be3bl
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ObnacTtn 3Be30006pa3oBaHuUS.

[MraHTckne monekynsipHbole obnaka ¢ maccamu, 6onswmnmmn 105 maccol
ConHua (nx nssectHo 6ornee 6 000 B MNanakTuke)
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‘TymaHHocTb Opern
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* B 6000 cBeTOBbIX NET OT
Hac

* MOJSI0J0€ paccesiHHoe
3BE€3QHOEe CKOMNeHne B
co3Be3amn 3meu

Nu r

&MHble obracTu B
*  TYMaHHOCTU — 3TO
©1  npoTo3Bésabl



- TymaHHocTb OpuoHa

* CBETALLAACH 3MUCCUOHHAadA
TYMaHHOCTb C 3€fIeHOBaTbIM
'OTTEHKOM Y HaXOOWUTCS HUXKeE
[Mosica OpuoHa

* MOXHO BMOETb Jaxe
HEBOOPY>KEHHbLIM rMa3oMm

* B 1300 cBeTOBbIX NET OT
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[ paBUTaALMOHHOE CXXaTue

» CxaTue - criegcreve rpaBUTauMOHHOW HEYCTOMYMBOCTU, naes HbloToHa.

* [Mo3xe [)XXnMHC onpeaenun MUHMManbHble pa3mepbl 00rakoB, B KOTOPbIX
MOXET HayaTbCs CaMOMnpOM3BOIIbHOE CXaTue.

* imeeT MecTo 4OoCTaTOYHO
adbdekTnBHOE
oxna)xgeHue cpeasbl:

. oXxpgaroLasics

Kwﬁg rpaBuTauun naet

- - Ha nanyyeHue

" WHdMpakpacHoro
ananasoHa, yxogsiiee B
KOCMUYecKoe

NMPOCTPaHCTBO.




* Mpwn yBenn4eHumn nnoTHOCTU obnaka OHO CTaHOBUTCS HEMPO3padHbIM ANs
N3MNy4YeHus.

« HaunHaeTcs noBbllLeHe TeMnepaTypbl BHYTPEHHMUX obrnacTen.

» Temnepatypa B Hegpax NpoTo3Be3bl 4OCTUrAeT nopora TepMosiaepHbIX
peakuumn cuHTesa.

- CxxaTne Ha Kakoe-TO BpeMs npekpallaeTcs.




3Be3aa nepexoguT B CTaLMOHApPHOE COCTOSAHNE

« MONiogas 3Be3fa fnpuLLna Ha rmaBHyH nocnenoBaTenbHOCTb Auarpammbl [-P
* Ha4arcs npoLecc BbiropaHus BOAopo4a - OCHOBHOIO 3B€34HOro siepHOro Tonnmsea

* CXKaTtune npakTnyecCkn He npomncxoaunT, 1 3anacbl IHEPTn DornbLle HEe NBMEHSAIOTCS

* MeaJSIEHHOE N3MEHEHNEe XMMUYECKOrO COCTaBa B ee LieHTparnbHbIX 0bnacTsx,
00ycnoBneHHoe npespalleHnemM Bogopoaa B renui




10"“x ATcmncpaTypa

10° K-T»

10 K+

CospemMeHHas craams
sonouuu CosHua

10 15
MIIpJL JIeT
Hauano TepMosaepHbIX
peakLui

Ob6pazosauue Fe u Honee
TSAKEIIBbIX HIEMECHTOB
Obpaszosaume O, Ne,

Mg, Si, Ca

Cropaunue He,
obpasosanue C

Cropanue H,
obpasoBanue He

Cropanue D, Li, Be
obpasosanue He
Ocb BpeMeHH




[UraHTbl N CBEPXINIraHTDbI

* KOrga Bo4OpOA MOSTHOCTLIO BhIFOPaET, 3Be34a YXO4UT C rMaBHOM
nocnegoBaTtenibHOCTU B obnacts TMraHTOB vnu npun 60nbLINX

Maccax - CBepXrmraHToB

Solar Type




Korga Bce saepHoe TonmnmBo BbIrOperso,
Ha4YMHaEeTCs NPoLEece rpPaBUTALIMOHHOMO CXaTus.

macca 3e3abl < 1,4 maccel ConHua: BE/bIN KAPJTUK
* ONEKTPOHbLI 000OLLECTBNAITCS, 00pa3yst BbIPOXKAEHHbLIN SNTEKTPOHHbLIN ras
* rpaBUTaALUMOHHOE CXaTne OCTaHaBNMBaAETCS
* NOTHOCTb CTAHOBUTCA 40 HECKOMNbKUX TOHH B CM3
* elle coxpaHsaetr T=1074 K
* NOCTENEHHO OCTLIBAET U MEANEHHO CXXUMAETCSA(MUNINOHLI NET)
* OKOHYaTeNbLHO OCThIBalOT U NpeBpallatoTcsa B YEPHbIX KAPJIUKOB




Benbin kapnuk B obnake e
MEX3Be34HOM Mbinu o oA, 2
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[Ba mornoapbIx YepHbIX
Kaprimka B co3Be3aun TenbLua



Macca 38e3abl > 1,4 maccbl ConHua:

* CUIbl-rpaBUTaALMOHHOIO CXXaTuUsa OYEHb BENUKA

* MNOTHOCTb BellecTBa 4OCTUraeT MUINIMOHA TOHH B CM3
* BblJeNndeTcd orpoMHas aHeprmsa — “IO"45 ,£|,>|<
* Temnepatypa — 10711 K '

- Bapuiz CeepxHoEol 36936 '

* GornbLLas 4acTb 3Be3/bi BbIGPaCLIBAETCH B KOCMUYECKOE
npocTpaHcTBO co ckopocTbio 1000-5000 km/c e
* NOTOKN HEMTPUHO OXITaXKAA0T aapo 3Be3abl -

HelimpoHHasi 38e30a



KpaboBnaHasa TYMaHHOCTb

CRAB NEBULA

HTTP./ /CHANDRA . HARVARD.EDU



B3pblB cBEpXHOBOU










Macca 3Be3;u>| > 248 MaCCbI ConHua
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JBE3nG KpacHenA [TnaxeTapHas
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KpacHble CynepHosas
CynepruraHTsr
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