ITooeomoBua:
Oenel Baadumuyp



Bo BceaenHotl ecmb MHO#eCmao
PA3HbLX 3830, 0M KPOUEUHbBIX,
KPACHbLX KapAukos8 maccotl 0,1

CONTHEUHOT 00 02POMHBIX 201Y0ObLX

c6epXa2u2aHmos, Macca Komopbwlx

MoxHcem 00xoo0ums 00 400 macce.
coaHua




= Ecnu macca 3apoxgatoLLencs 3sesapl HeBenuka, 1 He
npesbiaet 0;5 0T macchl CosHua, TO OHa CTaHOBMTCS g
KpaCHbIM KapnKOM-XONOAHON ManeHbKoN 3Be3A0M. .

= Ecnu ee macca coctaenisiet ot 0,5 go 1,2 maccel
ConHua 70,970 3Be3aa [ NaBHoO nocneaoBaTenbHOCTH-
XenTas HebonbLlasa 38e3aa.

@
= 3Be3bl 0T 10 Macc conHua UMELT ronyboBaTbIn LBET,
OYeHb BbICOKY0 TeMNepaTypy, CBETUMOCTb, U
ManeHbKYH NPOLOMKUTENBHOCTb. KN3HH




Huxe npedcmasneHo usobpaxeHue ¢ pasmepamu 38e30(criega Hanpaso):
KpacHo20 Kapriuka,
CorHua, 26my6020 Kapnuka u 20nyb020 ceepxauzaHma

blue dwarf

’ yellow dwarf (Sun-like)

| red dwart




Bonbwue, 20psiyue 38e30b1 8 npoyecce
s10epH020 20PEHUSI 0YeHb bbicmpo -
pacxodyrom ceoli 3aniac eodopoda u dpyaux
3/1eMeHMo8 U 8Ce20 JTUlb Yepe3 HEeCKOJIbKO
MUJIJIUOHO8 Jiem nocsie obpa3oeaHusi
36e30bl, 8 I0pe 3anachbl 8CEX 3/1EMEHMO8
nepe2oparom e Xese3o, KOMopoe He
cnocobHo Ha Heobxodumble 38e30e
si0epHble peakyuu

0&/ Deuterium " e"unj ﬂ:&

Tritium




Kak monbko e sidpe 3akaH4yuearomces
gce 3anachl 20pHY€20, OHO He 8
cunax conpomuesisimbCcsi 02POMHOU
cune msxecmu u CmpeMumesnsHo
CXXumaemcsl, 3a cHUmaHHble CeKyHObI
docmuaasi pa3mepoe me2anosnuca(ox.
20 km 8 duamempe) (do amozo
pasmepsi sdpa Moy docmuzame
COMeH mbICs14 Kuriomempos)
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BelecTBo 0bpa3oBaBLLErocs B

- - pesynbTtaTe Tena obnagaetr -
HeBEPOSATHOI NIMOTHOCTLIO ( MopsAka
2,8 000 000 000 T Ha M3). 310
NPUMEPHO KaK ropa OBepecT B 06bEME
CriM4eyHoro Kopobka. Mpu TaKoi
MAOTHOCTU MPOTOHbI aTOMOB
BXVUMaI0TCA B SﬂeKTpOHbI n obpasytot
WEUTPOHbI.



OBpasyeTtcs HeWTPOHHas! 3Be3aa. B
pesynbTaTe-Takoro

BbICTPOro cxaTusi-konsianca-3ee3ga UMeeT
04Y€Hb BBICOKYH .

CKOPOCTb BpaLLEeHusi(B CpeaHEM

100 obopoToB B cekyHay). Macca HeNTPOHHOW
3Be3/bl konebnetcs - ,
oT 1, 22 go npumepHo - 3 macc ConHua, npu
paguyce 10-20 km.




CTpoeHune HeNTPOHHOW 3Be3abl

Atmocdepa
20pAYAA NAA3Ma

BHewHAa KOpa
monwuHa okono 200 m, cocmoum u3 A0ep
MARENBIX 3NEMEHMOS MUNA MeENE3Q

BHyTpeHHAA KOopa
600 m, maxcensie A0pa,
CEEPXMEKYYUE HEUMPOHBI

BHewHee agpo
CEEPXMEKYYUE HEUMPOHBI ¢ Hebonswou
dobaskoU ceepxnposodAUUX NPOMOHOS

BHyTpeHHee Agpo 5
CMPOEHUE 6bI36I6AEM 80NPOCHI, k »
SUCUMO 31EMEHMAPHBIE YACMUYBLI, 1
S03MONHO - KEAPKOSAA MOMEPUSR



B uroHe 1967 200y 6pumaHckue y4eHble

_ OMKPbIIU 8 KOCMOCE CMPaHHbIU,
noemopsiWulicss ¢ MOYHbIM UHMeEPB8asioM
epemeHu paduocuzHan. BHavane y4eHble
ecepbe3 cyumasnu, Ymo nNolMaH cuzHai om
8HEe3eMHbIX. yueunusayud, u ama
uHghopmauusi 6bina 3acekpeyeHa. Ho nomom
6b1710 yCMaHOBJIEHO YMO UCMOYHUKOM
OaHHbIX cu2Hanoe siensiemcsi 6bicmpo-
epawaroujasicsi HelimpoHHas 3e8e30a, u3 e
nonocoe komopol ucxodum 32 06 46 45 10 1L 1 16 16 20
paduoussnyyeHue U 3apskeHHbIe Yyacmuupbl. __Puc. 27. «Kpusas 6necka» nynucapa NP 0532

T.k. ocb 38e30bI c/le2Ka HaKlmOHeHa no '
OMHOWeHUI K 3emsie, mo u Habnrodaemces
CMpo20 NepeMeHHbIlU nepuoduYHbIl
cuzHan. lemoyHuKk makoao cu2Hana 6bin
Ha3eaH Ny/bCapoM. . .

. NP 0532 2 anb 1969
. | 503" UT,

N

® KonebaHus nepsozo nynscapa



B pesynbTtaTe HEBEPOSTHO ObICTPOrO CKaTUS
0bpa3oBaBLUAsiCA HENTPOHHAs 3BE3Aa O4EHb ObICTPO
BpaLyaeTcs (bbIBaeT 4TO A0 ThiCAYM 0OOPOTOB B
“cekyHay). Takoe CUbHOE BpalLigHue Takoit .
OrPOMHOM MaCChl BELLECTBA NPUBOANT K
06pa30BaHNI0 CUNBHENLIErO MarHUTHOO Mons
.(mocturaet 10'>—10" Ic) )



B 3aBMCMMOCTY OT 3TUX [BYX MapaMeTpoB HETPOHHbIE 3B€3abl
NENAT Ha YeTbipe Tuna: |



B 3aBMCMMOCTY OT 3TUX [BYX MapaMeTpoB HETPOHHbIE 3B€3abl
NENAT Ha YeTbipe Tuna: |



Axexmop (paduonynbcap) -
CurbHbIe Ma2HUMHbIE NOMS U MasbIi
nepuoo spauleHus. 3a4acmyto
Ma2HUMHoe nose dsuxemcs ¢ moll
XXe CKOpoCmbto, Ymo U cama 38e30a.
Ha onpedenéHHom paduyce
R;=c/w cKkopocms epauieHusi nons
npubnuxaemcs K cKopocmu ceema.
3a amum paduycom 0bbI4HOE
dunorbHoOe MacHUMHoe nose He
MOXem CyLecmeogamis, m.K. HUYMo
He Moxem dsu2ambCcs bbicmpee
ckopocmu ceema. B pesynbmame
YacmuLbl, KOMOpbIe 6paLyanuch,8
3MOM nosie ynematom Ha
6ECKOHEYHOCb.



Paduonynbcap 8 npedcmasneHuu xy0omHUKA

F ' =y
/ﬁi 4

HIyvaok

PR BOUTH

vau:::Mwuulec SPau I TUCE, ©
3MOM nose ynemarom Ha

6ECKOHEYHOCb.



[ponennep- Ckopocmb 8palleHus yxe
HedocmamoyHa O1s SKeKyUU Yacmuu,.

- noamomy makasi 36e30a He Moxem bbImb
paduonynbcapom. OOHaKo OHa 8CE elwé
8e/UKa, U 3aX8a4eHHas MacHUMHBIM Nofem
.OKpyxarowas HelimpoHHy 386e30y Mamepus -

He MoXem ynacmb Ha Hee.
_ ®



HeumpoHHasa 38e30a — nponensep 8
npedcmasneHuU XydoxmHUKa

lMponennep- Ckopocmb 8paweHus yxe
Hedocmamqua Onﬂ IKeKyuu yacmuy, .

‘7‘\ .

" NO3MOMy: maKa 38€30a HﬂMO}Kem 6bImb
paduonyatapol "'o'o‘Ha 806 elyé
eeuKa, U 3ax’ _, aaHume/M nonem
oxpymafotqaﬂ\(-l\ 33336y Mamepust



AkkpeTop ( peHTreHOBCKUW nynbcap) —
CKOpOCTb BPaLLEHUSs CHIKAETCS [0 Takou
CTEMEHN, YTO BELLECTBY Tenepb HUYEo He
MeLLaeT naaaThb Ha TaKyt0 HEMTPOHHYHO
3ee3ny. [Nnasma, nagas, oBUXeTCA Mo
NHUAM MarHUTHOTO NOSA U yaapseTcs O
TBEP/YI0 NOBEPXHOCTb B PaiioHe MomMKCoB
HENUTPOHHOW 3Be3/bl, pa3orpesasch 40
[EeCATKOB MUINMOHOB rpaycoB. BellecTso,
HarpeToe A0 CTOMb BbICOKMX TemnepaTyp,
CBETWUTCS B PEHTTEHOBCKOM AnanasoHe.
OBracTb, B KOTOPOW MPOUCXOAMUT |
CTONKHOBEHME NaaaloLLEero BELLECTBA C
NOBEPXHOCTLIO 3Be3Abl, O4eHb Mana — BCEro
okono 100 meTpoB. 3TO ropsiyee NATHO U3-3a
BpalLLEHWS 3Be3Abl Nepuoanyeckn nponagaet
U3 BKAa, 410 Habnogatens BOCIPUHUMAET
Kak nynbcayum )

MexaHu3m pa6omb/ pPeHMeeHO0BCKO2O nysbcapa




MazHemap — HelimpoHHasi 38e30a ¢
UCKITOYUMESBHO CUMbHbLIM .
MagHUMHbIM nonem (6onee 10141¢). .
 MazHumHoe none smoli 36e30bI .
Makogo, Ymo C paCCMOSHUS COMEeH |
3eMHbIX paduycos U3 yenoseka bbin
6b1-8bIMSIHYM 8€Cb 26MO2/T0OUH U
kpoeb cmaria 6l 6ecU8EMHOU.



MazHemap 8 npedcmasaeHuU XydomHUKQ

MazHemap — HelimpoHHasi 36e30a ¢
UCKITKOYUMETbHO CUITbHbIM

MacHUMHbIMA0TEM(G8gee 1014/¢). .

 MazcHumHOEgONE Mo 28830k
MaKo8oJ4&IQ C ;oaccxt3 COMeEH
3eMHbIX 08 U3 Yes1eeeka bbin
Ob! 8bIMSHY. eMOgTOBUH U

- v



YacTo HeNTPOHH!

B3PbIBOB CBEPX
3BE3AHbIN ra3,
B kauecTBe |
MoxHo yBuae
LieHTpe HaxoL:
BbIBaOT TaKxKe
HEWUTPOHHBIX 3By

*

KpabosuOHasi mymaHHOCMb C NYNbCapoM 8 UeHmpe

cTaHKax
‘0poHaM



-~ -

Bcmpeyatomces 08oUHble cucmembl, 8 KOMOPbIX 08e HEUMPOHHbIE 38€30b!
obpawatomes Opya 8okpy2 dpyea. @

B makoii cucmeme paHo unu no3dHo o0Ha 38e30a ynadem Ha Opyayfo 8 cne@cmeuu
UHMEHCUBHO20 U3/TyYeHUs1 UMU 2pasUumayUoHHbIX 80JIH U NOMEPU SHEP2ULU. |
B smom MomeHm 3a 0onu cekyHOk! 8b10ensiemcs CMOBKO HEP2UU, CKOMbKO 38€30a’
muna COfTHUa U3fly4aem 3a 8CH C80K XU3Hb, @ c8emuMocmb daHHO20 co6b/mu;7
npesocxodum ceemumocms Uesoll 2amakmuku.



Takum 06pa3oM, HelimpoHHbIe 386e30kI, 06r1adas
makuMu Xapakmepucmukamu, KaK 02pOMHbIl 8€C
'8 9KempemaribHO MarnoM obbeme, He8ePOSIMHbIM

Ma2HUMHbIM nosem, 60bWUM MOMEHMOM
- 8palleHus], S8MSIMCS 00HUMU U3 CaMbIX
UHMEPECHBIX U 3a2a004HbIX 00bEKMOB 80

BeerieHHoU.
&



Cnacu6o 3a npocMoTp:



Cnacu6o 3a npocMoTp:



Cnucku uHmepecHoU numepamypbl :

3Be3/bl: UX POXKJCHUE, )KU3Hb U cMepTh. [IkmoBckuit N.C./ U.
Hayka — 1984r./ I'n. 19 — 23.

YepHbie IbIphI, Oeble KapauKU U HEUTPOHHBIE 3Be3/b1. [1lammpo
C.JI., Teroxoncku C.A./-1984r.

Cnucku UHmepecHbIX UHMePHeMm-pecypcoe N0 meme:
http://www.popmech.ru/

http://elementy.ru/

http:/fwww.litmir.me/br/?b=19340&p=71

Cnucku uHmepecHbIX hunbmoe u Medua-npeseHmayuil no
meme.

Bcenennas OBakyanus ¢ 3emiu. HeitponHas 3Be3na. National
Geografic Channel/ /2008r.

Bcenennas (cepuain) Ce3on 4, cepus 10. Ilynbcapsl u
kBazaphbl./2009 .

ABTOp npe3seHTauyuun: OrHes B.B.
[lo BCem Bonpocam obpalyateca: manawenuz@mail.ru




