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3Be3aHOoe HeGo Hag HamMmm

MoxHo N npeactaBuUTh cebe YTO-TO Oonee 3aragovyHoOe U MaHsllee, Yem 3Be3gHoe Hebo? OHo npu-
BfieKaso BHMMaHWe NioAel elle Ha 3ape UMBUNM3ALMK, KOrda BOMPOCOB Obino ropasao Gonblie, Yem
OTBETOB. VI3y4yeHHble NepBbIMY acTPOHOMamMMu 3Be34bl MOMOranu NioAsaM peluaTb MX NOBCEAHEBHbIE 3a-
Jauv. U Torpa noam gymanu, YTo 3HatoT o Hebe ecnn He Bc€, To MHoroe. CerogHs e Mbl MOHUMaeM —
3TO ObINIO TOMBKO Hayano. Ha MpoTsXeHMM JONrMX TbICAYENeTU 3Be3dbl Kasanucb NIOASM MPoCTo sip-
KMMW TOYKaMW Ha HebecHoWn cdepe, okpyxatower 3emito. Taknux «To4eK» MOXHO Oblfo paccMoTpeTb
fo 6000! B coyeTaHusAX 3Be3f NMOgU pasnuyanu yenoseyeckue Urypbl, O4epTaHUsS XMBOTHbIX U Mpea-
METOB. DTU COYEeTaHWs OHU U Ha3BaNM CO3BE3AUAMU. A MOTOM OKa3anocCb, YTO Mbl XXUBEM B HEBO-
00pa3rMMo OrpOMHOM, MOCTOSAHHO pacMpsioWencs BceneHHoM, a 3Be3abl — 3TO KOJIOCCaNbHble ra3o-
Bble Lwapbl, NoaobHble CoMHLYy, BOKPYr KOTOPbLIX BPALLAIOTCA MX COOCTBEHHble MnaHeThbl. Jliogn y3Hanw,
yto MneyHbir MyTb, NepecekaloWmMn HOYHOE HEDO, — 3TO FMraHTCKOE CKOMJIeHWe 3Be3[, COCTaBsHo-
wee Hawy lanakTuky, MHOrMe TYMaHHOCTM — TaKMe e ranakTuKu, Kak Halla, a 3Be3f, Ha camMoM fene
TbiCA4N MunnrappoB. CerogHs co3Be3guin, UM y4acTKoB HebecHou cdepbl, HacuuTbiBaeTcs 88. Molwy-
Hble TEeNecKorbl, 3eMHbIE N KOCMUYECKME, MPAKTUYECKUN €XEeOHEBHO OTKPbIBAlOT B CO3BE3[MAX HOBble

3Be€3bl, MJIaHETbI, rAJIaKTUKN 1N TYMaHHOCTN, BC€ TOYHEE ONpPenesialoT X pasMepbl N pacCToOaHUA OO
HUX, YTO MNO3BOJIAET AeJlaTb 3BE€34Hbl€ KapThbl Oonee I'IO,D,pO6HbIMVI 1M 0OCTOBEPHbLIMU, a rnpeacraBneHne
O Mmunpe — Oonee pa3HOO6pa3HbIM n I'IpaB,D,OI'IO,D,OGHbIM. JTa KHUra No3HakKoMWUT Bac CO BCEMU CO3BE3-
OnNaMun 3eMHOro Heba M cambiMu NMHTEPECHbIMU O6'b€KTaMM, KOTOpbl€é MOXHO B HUX YBUOETH.




BonbLION B3pPbIB
M Bcenennasn

CeroHsl cumTaeTcs, YTo Hawa BceneHHasa Bo3HMkNa npumepHo 13,8 mnpa net
Ha3apg. [lo 3Toro He ObINO HWM MPOCTPAHCTBA, HN BPEMEHU, HU 3NEeMeEHTaPHbIX
4acTul, HN aTOMOB, HU ODOBEAMHSAIOWMX UX CUI, HU TaroTeHus (rpaBuTaumn),
HU 3NEeKTPOMAarHUTHOro msnyyeHmsi. MoXHo ckasaTb, YTO BceneHHas BO3HMUKNA
M3 TOYKWM, KOTOPYIO HA3bIBAIOT CUHIYNPHOCTbIO. ECTb npeanonoxeHue, 4to 3Ta
TOYKA-CUHIYNSAPHOCTbL Oblfla CBEPXMACCMBHOM YepHOW Ablpon. A caM MOMEHT
Havana pacwunpeHus BceneHHol Ha3sbiBalOT boONbWMM B3pPbLIBOM.

Oor CMHIYNSAPHOCTHN K 3Beé3aM M NnlaHeTamMm

Korpa BoO3HMKNa BceneHHas, oHa Oblna o4YeHb ropsiyen, OOHOPOAHOM, HeOoObl4aMHO MIOTHOWM.
B nepBble, HeBoOOpasnMo Masble AONN CeKyHAbl rpaBUTaUMs OTAeNunacb OT MPOYUX cui. ITO
NpuBeno K panbHenweMy pacliMpeHUio U 0Opa3oBaHMIO MepBbIX 3NEeMEHTApHbIX YacTul — KBap-
KOB M [NIIOOHOB, 3NE€KTPOHOB M MO3UTPOHOB. BceneHHas MNpogonxana oOCTbiBaTb, YTO MO3BOAUIIO
KBapKam W rntooHaM OO0beauHUTLCS B MPOTOHbI U HEUTPOHbI. CTONKHOBEHME 3MEKTPOHOB U MO3U-
TPOHOB MOPOAUNO U3NlydeHne. A MPOTOHbI U HEUTPOHbI OObEAMHUNUCL B figpa aTOMOB. HakoHel,
yepe3 380 Tbic. neT nocne bonbluoro B3pbiBa Havyanu obpa3oBbIBATbCA aTOMbl Bogopoaa. M Tonbko
nocsie 3Toro cran opMUPOBaTbCA MeX3Be3AHbIN ra3. M3 rasonbiieBbix 06/1akoB CO BpeMeHeM 00-
pasoBanucb 3Be3dbl U MAaHEThI.

BonbLion B3pbIB U NOsIBNEHWE FpaBUTaLUmK

MepBble cekyHAbI nocne
bonbluoro B3pbiBa. ObpasoBaHme
3/IeMeHTapHbIX YacTuL,
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380 000 net nocne bonbLoro S
B3pbiBa. ObpasoBaHMe aTOMOB T

300 000 000 neT nocne bonbLoro_
B3pbiBa. Havano ¢oopmmpoBaHus
3B€e3[, N ralakTuk

xxxxxxxxxxxxxxxxxxxx

9 000 000 000 net nocne
Bbonbluoro B3pbiBa. DOPMUPOBAHUE crcccrrroccrrmcces™™
ConHeYvyHoW cucTeMbI U 3eMnun




Pacumpenmne BceneHHoOM

Jo Havana XX B. acTpodu3MKM CHUTaNK, YTO FaNakTMKU U TYMAHHOCTU KakK Obl «BU-
cAT» B OECKOHEYHOM MYCTOM MPOCTPAHCTBE, TO ecTb BceneHHas cratmyHa. Ho nocre-
MEHHO CTano CHO, YTO OHa paclIMPSIeTCs, a3HA4YUT, Obina UM HavanbHas

ToyKa 3TOro pacwmpeHms — bonblwon B3pbiB. Bknag B Teopuio pac-
wnpstowenca BceneHHon BHean Anekcanap ®pupgmaH, Xopx Jle-
MeTp, dABMH Xabbn B 20-x rr. XX B. Ho cHayana y4yeHble gymanu,
YTO pacwmpeHue 3To 3amegnsietcs. B koHue npowwnoro

CToneTns Crano fcCHO, YTo BceneHHasa He mMpocTo pac-
LWMPSETCH, a paclMpSeTcs C YCKOpeHueM, U Hauva-
JI0OCb 3TO yckopeHue 5 mnpa net Hasag. Kakosa
panbHenwas cyabba BceneHHom, noka ocraeT-
cA 3aragKomn.

PacumpeHvie BceneHHoMn
Ha NpMMepe BO3AYLUIHOrO Lapa.

Kak Bbirnagmr
BcenenHan?

CTPpYKTypy BceneHHOM yuyeHble NpeacTaBASioT PacctosHMa BO BceneHHOW Tak BeNUKM,

KaK OrpomMHoe MpoCTPaHCTBO, B KOTOpOM ectb  HTO AJId HUX MNMpunaymMajin CcBOU MEpPbI
MeX3Be3[Hbli ra3, Mblb, TEMHas MaTepus,  AAUHBI. AcTpoHOMMYecKas eauHULA —

rafakTuku, UX CKOMJIEHWUSl, CBEPXCKOMJIEHUS U paccTosHve oT 3emnun fo ConHua,
HUTM 3TUX ranakTuk. Yem KkpynHee MacwTab 150
n3obpaxeHus, TemM Oonee peTanbHO BUAHbI PaBHOE MPUMEPHO ITHEKM

ranakTuKmM, HO pa3obpaTbcsi, YTO ecTb YTo, Aa- CBETOBOM rof — paccTosHWe, KoTopoe
Xe B OonbWOM MPUBAMXEHUN MOXeT TONbKo  CBET MPOXOoAuT 3a rog — 9,46 - 10" wm.

bl . Mapcek (OT «Mapannakc» U «CeKkyHpa») —
3,2616 cBeToBoro roga. O Tom, 4TO Takoe
napannakc, Mbl MOroBopuM Aanee.

FanakTuku Bo BceneHHon. LiBeToM nokasaHa
APKOCTb raNakTUK: rofiyoble U CMHME — camble
sipKue, KpacHble M bopaoBble — caMble TyCKIble.



NAanakKTMKm M TYMaHHOCTH

[anakTnka — 3TO CBA3aHHaa rpaBuUTaLMEN CUCTEMA M3 3Be3[, 3BE3HbIX
CKOMNeHUN, MeX3Be3HOro rasa, nbinnv U TeMHoM Matepun. CNOBO «ranakTuka»
B MepeBoOde C APEBHErpeyeckoro O3Ha4yaeT «MJIeYHbIN

nyTb». Korga-To Tak HasbiBanM TONbKO Haluy
[anakTuky, a NOTOM U Apyrue OTKpbITble
3BE€3Hbl€ CUCTEMBI.
TyMaHHOCTb — 3TO y4acTok
MeX3Be34HOW cpefbl,
BblAENAIOLMNNCA CBOUM
N3ny4yeHMemM Unu NornoLleHnem
N3Ny4eHUs Ha obuem doHe
Heba.

o DNANNTUYECKUE CnupanbHble

H
®

FanakTrmkm
no Xa6ony

B 1936 r. DgBMH Xabbn nocrpoun knac-
cnduKaumio ranakTuvk, pasgenue ux no
dbopme n Hanuuumio agpa, banpgxa (sapko-

ro YTOJLIEHUS), BHELIHero Aucka U pyka-
BOB. Y CnMpanbHbIX ranakTuK ectb U Gangx,
W pyKaBa, M BHELWHWMA OUCK, @ UHOrga U ne-
pemblyKa. SNIUNTUYECKUE FanakTUKU pyKaBoB W
SIBHO BbIpaXeHHOro sgpa He uMeloT. Y JINH30-
00pa3sHbIX ToXe HeT pykaBOB, HO 3aTO MMeeTcs
Apku b6anax. MNpoyme ranakTnku, Yba dopma He
BMUCbIBAETCS B 3Ty KiaccuduKkaumio, Ha3biBaloTcs
npperynspHbiMu (HEMPaBUAbHbIMMY).

I/Ipper:ynﬂprle ﬂI/IH3OB:VI,D,HbIe

Haw NMneunnin MyTb

MneyHbin MyTb — cnvpanbHas ranakTvka ¢ ne-
pemMblikor U pykaBamu pgumameTtpom 100 ThiC.
CBETOBbIX feT. TonuwmHa 3Be3OHOro Aucka co-
ctaBngeT oT 100 go 300 cBeTOBbLIX NeT. CKOPOCTb
3Be3g B okpectHocTax ConHua — 220 km/c. Pac-
ctosHne ot ConHua Ao ueHTtpa MneyHoro [ly-
TU NPUMEPHO 26 TbiC. CBETOBLIX fieT. A BCero B
Hawen lanaktuke ot 200 go 400 mnpp 3Be3g.
ConHeyHas cucTemMa HaxoguTCcs BHYTPW ranak-
TUYECKOro [AuCKa, Mbilb KOTOPOro noraowaet
cgeT. MNostomy MneuHbii MyTb KaxeTcs ¢ 3eM-
NN TyMaHHOW Joporon Ha Hebe, a nornouweHue
CcBeTa He Mo3BONseT U3Yy4UTb €ro MOJIHOCTbIO.



Benukun cnop

PaHblwe TymMaHHOCTAMW Ha3biBanu
NPOTSAXeHHble O00bekTbl, KOTopble
BbIrNAAAT Ha Hebe HenoaBWMXHbLIMW.
Co BpeMeHeM BO MHOMMX TyMaH-
HOCTSIX CTanu BbIAENATb OTAENbHbIE
3Be3gbl. Ho He Bce acTtpoHoMbl co-
rnawanucb Mnpu3HaBaTb B TyMaHHO-
CTAX OTAENbHble ranakTUKW, pacho-
JIOXEHHble 3a npepenamn MneyHoro
Mytn. OgHa U3 pUCKYCCMW MO 3TOMY MO-
BoAy, coctosaBlwasca 26 anpensa 1920 r,
nonyymna HaseBaHue «Benukunm cnop».
B 1924 r. 30BUH Xabbn ¢ NMOMOLLbIO MOLL-
HOro Teneckomna mnokasas, YTo TyMaHHOCTb AH-
LpoMefbl MofiHA 3Be3[ U SBASETCH HaCTOSILLEN
ranakTMkon. Benukum cnop Obin 3aBeplueH.

PasHOBMAHOCTH
TYMaHHOCTEeM

TyMaHHOCTM COCTOST M3 MblIKW, rasa U Mnasmbl.
MbiNb TEMHbIX TYMaHHOCTEN HMYEM He MopcBeye-
Ha, N OHW BWUAHbI TONbKO Ha ¢oHe cBeTnbiX. OT-
paxaTeNbHble TYMAHHOCTM OTPAaXaloT CBET PSAOM
PaCcMNoNOXEHHbIX ropsYMX 3Be3[d. IMUCCUOHHbIE
TYMaHHOCTU CBETATCA MOA, BO3LEWUCTBMEM U3NYy-
yeHus 3Be3d. MMnaHeTapHble TYMAaHHOCTM — OfHa
M3 Pa3sHOBUAHOCTEN SMWUCCUOHHBIX — POXAEHbI
n3 obonoyek, COPOLIEHHbIX yMUpPaIOWMMK 3Be3-
pamu. K nnaHetam OHM OTHOLEHWUS He WMe-
toT. [lpyrve e TyMaHHOCTM obpasyloTcs npocTo
M3 MEeX3BE3[HOro rasa M Mbinn, Mocie B3pbiBa
CBEPXHOBBIX U JaXe BOKPYr YEPHbIX AbIp.

B Haweln BceneHHOW HacYMTbIBAETCS COTHM
MUNMapaoB ranakTuk. lNopaensiollee
nx GonblwmHcTBo (95 %) hopmupytoT
rpynnel ranakTvk. Hawa lanaktuka
BXOAMT B TaK Ha3biBaeMyto MecTHyto
rpynny. 3Ta rpynna BKIo4aeT bonblie
40 ranakTuk. MectHasa rpynna, B CBOIO
oyepenpb, BXOAUT B CBEPXCKOMNEHue
[eBbl, cocTosiLee 13 rpynmnbl CKOMIEHUN.
Tak, cBepXCcKorieHne MOXeT COCTOSTb

M3 TbICAY ranakTuk.

lanakruueckan fonrota

0

30 75000 ce. . 330

g L
60000 cs. 2.

60

90

75 000 ca. 7.

YepHasa abipa

YepHon [Ablpon Has3biBalOT 06nacTb C O4YeHb
OONbLWMM FPABUTALMOHHBIM MPUTAXEHUEM, Ta-
KWM CUNbHBIM, YTO €ro He MOTyT MOKUHYTb HU-
Kakme oObekTbl, gaxe Te, KOTopble ABUXYTCS
CO CKOPOCTbIO CBETa, B TOM 4ucne (GOTOHbI —
KBaHTbl cBeTa. YepHble Ablipbl ObIBAIOT CambiMU
pPa3HbIMU — OT MUKPOCKOMUYECKNX OO TFUraHT-
ckux. CymTaeTcs, YTO CBEPXMAaCCUBHbIE YepHble
Oblpbl HaxogsiTCA B LEHTpax ranakTtuk, U B Ha-
wen Toxe. Takas YepHas Oblpa HOCUT Ha3Ba-
Hue Crpeney, A, TaKk Kak BUAHA B CO3Be34uUU
Crpeneu.

Crpeneu A — UeHTp
Hawemn lanakTnku

270



Korpa
3Be34bl Jsesnn pesKo

n CUJIbHO yBeJiIndnBaeT

3Be3ga npeacraBnsieT cobom MsnyyaoLmin CBOIO IPKOCTb, FOBOPST,

CBET MACCUBHbIM ra3oBbIM LWApP, KOTOPbIN YTO BCMbIXHYNa CBEPXHOBaSI.
yOep>XUBaeTCqd B COCTOAHMN paBHOBECUA |'|p|/| 3TOM Bblaensercs
Onaropapsi cmnam cooCcTBeHHOM OrpoMHOE KONNYECTBO 3Heprumn.
rpaBUTaLMMN N BHYTPEHHErO AABNEHUS. CBeT CBepXHOBbIX A0XOAUT

B Hepgpax 3Be3abl NpoucxoauT AO 3emMnun 4yepe3 CTONeTUs U paxe
N1 npoucxoauna paHee TepmosaepHasn TbicsiyeneTusa rnodie BCMbIWKN —
peakumsa — HyKNeocmHTes. bnmxanwas B 3aBUCUMOCTU OT TOro,

K 3emne 3Be3ga — 371o ConHue. A bnmxanwas CKOBKORCBETOEBDCIICT

Kk ConHuy 3Be3ga — [Npokcnma LeHTtaspa. Hac paspenser.

HKum3zun 3BE34DbI

3Be3na obpasyeTca U3 rasonbineBoro obnaka. 3aTeM BOAOPOJ B ee aApe HauyMHaeT NpeBpallaThes
B renuii, Npu 3TOM BblAeNseTcs OFPOMHOE KONUYEeCTBO 3Heprum, KoTopas pasorpesaeT 3Be3dy M 3a-
cTaBnseT ee cBeTUTbcA. Koraa BOAoOpoA BbiropaeT, B 3Be3Ae Tuna Hawero CoOnHUA NpoucxoauT cre-
aytouwee. CHayana 3Be3fa ynnoTHaeTCs, TepseT Maccy M yBenuuuBaeT aTtMocdepy. B ee Hegpax Ha-
YMHAIOT CMHTE3NPOBATLCA YIrNEpPod W KMCIopog. 3TO AaeT Tak MHOro 3Hepruu,

yTO 3Be3[da HauyMHaeT pa3gyBaTbCs. 3aTeM OHa OCTbiBaeT W MpespallaeTcs
B KPacCHbIN MMraHT, B KOTOPOM MPOUCXOAUT CMHTE3 elle Gonee TAXenbIX
CBEeTUMOCTb — 3MIeMeHTOB, BNNOTb 40 Xenesa. Korga peakuus 3asepluaeTcs, 3Be3fa
CHOBa HayMHaeT CKMMaTbCs W MpeBpawaeTcs B Genoro kapnuka.
Boobuie, cyabba 3Be3fbl 3aBUCUT OT ee Maccbl. OHa MOXeT Takxke
nsnyvaemas NpPeBpaTUTLCA B HEMTPOHHYIO 3BE3fly WAN AaXe B YEpHYIo [bIpy.
3Be340M Unu Apyrum B AByx nocnefHux cinydasx nepeg 3TUM MPOUCXOAUT B3PbIB CBEPX-
HebeCHbIM TeNloM. HoBOW. MaTepunan 3aKOHYMBLUEN CBOW XW3HEH-
HbI NyTb 3Be3Abl CAYXWUT ana ob-

noJiHasa 3Hepruda,

3Be3ga MOXeT UMeTb

BbICOKYIO CBETUMOCTD,

HO ¢ 3eMNU BbIMMSAAETb
TYCKJ1OW.

Pa3oBaHUA MOJIOAbIX 3Be3..

3Be3ja cpegHUX pa3mMepoB

KpacHbi ruraHT

. 3Be3aHas

- TYMaHHOCTb / .
HenTtpoHHas

KpacHbin cynepruraHt / 3ge3fa

CBepxHoBas

. ——— * O YepHag gbipa

MaccruBHag 3Be3aa




3Be34bl HA rMaBHOM
nocnefoBarenbHOCTU

B 1910 r. SnHap lepuwnpyHr v lfeHpn Pac-
cen HesaBUCMMO Apyr OT Apyra co3janu
AVarpamMmmMy, Ha KOTOPYK HaHewn 3Bes-
Abl. OHW yunu abConOTHYIO 3BE3[HYIO
BEJIMYNHY, CMeKTpanbHbIA Khnacc, CBETU-
MOCTb M TemMnepaTypy MOBEPXHOCTU U3Y-
yeHHbIX 0bbekToB. OKasanocb, YTo 6Onb-
Was YacTb 3Be3f FPynnUpyeTcs BOKPYr
HeWNpPOKON KPMBOW, TaK Ha3biBaeMou
rmaBHoOW nocnegoBaTenbHOCTU. Ha rnas-
HOM MoC/iefoBaTeNbHOCTU 3Be3f4a HaxoAuT-
ca OOnblUylo YacTb CBOEM XW3HM — Korpa
BOJOPOA, B ee Heppax MpeBpallaeTcs B re-
nun. Hawe ConHLe ToXe HaxoauTca Ha Hew.
Ha gmnarpamme ectb v 3Be3fbl-TMraHTbl, B KOTO-

PbIX TOPUT renun n bonee TAXenble 3/IEMEHTHI, a
Takxe benble Kapnankn — 3Be3[bl, B KOTOPbIX Tep-

MosdgepHbIE peaKUnn yXe npekpaTtuinncb.

MaBHas nocnepoBaTenbHOCTb, UNU AUarpaMmma
lepuwinpyHra—Paccena, co3pgaHHas gnsa knaccupukaumm 3sesp.

CKONbLKO >XMBYT
3Be3bl?

Hawe ConHue yxe 5 mnpg net HaxoAuMTcs Ha
MaBHOW MnoOCNEenoBaTEeNbHOCTW, W 3arnacoB BO-
jopoja emy XBaTUT ewe Ha 5,5 mnpa nert.
Y Oonee KpynHbIX 3Be3g XM3Hb kopouye. Ko-
HeYyHo, 3anmacoB Bogopoaa B Oonee maccnBHOM
3Be3ge Gonblie, HO el NpuxoauTca U Oonblue
ero TpatuTb. MO3TOMYy camble KpyrHble 3Be3fbl
CropatoT 3a AEeCATKU MUIIIMOHOB JIeT, a caMble
ManeHbKMe OKa3blBaloTCA [OJITOXUTENAMN W
MOryT CyllecTBOBaTb AECATKU MWUNNVAPAOB JeT,
yTo Gonblue Bo3pacta camol BceneHHom.
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Temnepatypa B KenbBuHax

3Be3aHaf BenuuMHa

3Be3gHas BeNnYMHA 3aBUCUT He OT pa3mepa, a
oT Onecka, CBETUMOCTU U yAaneHHOCTU 3Be3Abl
WNU ranakTUKM oT Hac. breck — ocBelleHHOCTb,
KOTOpylo co3paeT 3Be3ga (unu ppyron Hebec-
HblA OOBbEKT Ha MNOCKOCTU, NeprneHANKYNSPHON
nyyy 3peHus. Yem Gonee Gnecrdawen (Mnu, kak
NMPUHATO FOBOPWUTb, APKOM) HaM KaXeTcs 3Bes-
Ja, TEM MeHblle ee 3Be3JHas BenuymHa. Y ca-
MbIX PKMX 3Be3[ OHa MeHbLUe Hyns.

Pacn peaeneHne 3pe3gHbiX BEJINYUH.

N3 mMHoOrux rasonsbineBbix obnakos 06pa3yl0Tc9| He TOJIbKO 3Be3[bl, HO U MNJlaHeTbl —
KpyrHbl€e OKpyriibie HebecHble T€Jla, B A4paX KOTOPbIX HET Fl)J,epHOl‘/'l peakunn.

CBEPXTUTAHTDI BGTgﬂbl'el;Be

AHTapec
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o LiBer M Temnepartypa

°

[ 3Be3abl Pa3NMyaloT Mo CnekTpasbHbIM Kfaccam, Nnpole roBops, Mo LBeTy, a Takxe Mo Temnepa-
® Type, 3Be34HOW BeNUYMHE, MEePEMEHHOCTU U ee oTcyTcTBUio. Camble ropsiuve 3Be3gbl — rony-
® Oble, 3a HUMKU cnepyloT Geno-ronybbie, Genble, xento-0enbie, XenTble, OpaHXeBble U, HAaKOHeL,
- camble XONofHble — KpacHble. Knacc 3Be3p nuweTtcs Tak: cHavana OykBeHHoe obo3HauyeHue oc-
® HOBHOrO CMEeKTPaNbHOro Knacca, NoTom apabckMmmn umdpamn — cnekTpanbHbl MNOAKNACC, 3aTeM
: PUMCKUMU UMdpPaMn — KracC CBETUMOCTU (HoMep obnactm Ha Auvarpamme lepuwnpyHra—Pac-
° cena) W, HakoHel, AonofiHUTenbHas uHdopmaumsa. Hawe ConHue — camas obblyHas 3Be3fa, ee
° knacc — G2V.

°

°

°

°

.TemnepaTypa 30 000 K Temnepatypa 7 500—10 000 K

s 3 Nor,, -
c"eKTpanb\""‘v\ C"eKTpanb\‘“"‘v\ Moii knace A

TemnepaTtypa 6 000—7 500 K Temnepatypa 5 200—6 000 K

/

Temnepatypa 3 700—5 200 K Temnepatypa 2 400—3 700 K

U




Connue u ConneuHas cucrema

ConHeyHas cuctemMa — 3TO MMaHeETHas cMcTeMa, BKIOYalowas LeHTpanbHYyo
3Be3ny ConHue 1 Bce oObeKTbl, Bpallatowmecs BOKPYr Hee: MniaHeThbl

M NX CNYTHUKWN, KapJIMKOBbIe MNaHeTbl, actTepongbl, KOMeTbl, MeTeOpPOMUabI.
OHa chopmupoBanacb M3 rasonblineBoro obnaka 4,57 mnpp net Hasap,.

CnyTtHuku ConHuya

K ConHeyHOW cucTemMe OTHOCAT 8 nnaHeT. 3TO
razosble ruraHtbl lOnutep, CatypH, YpaH, Hen-
TYH U NnaHeTbl 3eMHoW rpynnbl — Mepkypun,
BeHepa, 3emna m Mapc. Mexgy Mapcom un
lOnutepom Haxogmtca [MaBHbLIM MOSIC acTepo-
WOoB, ele oguMH — nosc Konnepa — pacrnona-
raetca 3a opbuton HentyHa. B ConHeyHowm cu-
CTeMe eCTb MO MeHblUen Mepe 5 KapJIMKOBbIX
nnaHeT: MnyToH, Uepepa, Xaymea, Makemake n
Spupa. Y 6oNbWNHCTBA MNAHET eCTb CAYTHUKM.
Ha okpanHe CoONHEYHOU CUCTEMbI, BEPOATHO,
HaxopguTcs obnako OopTa, B KOTOPOM poXfja-
IOTCA KOMETbI.

Actepoup, conuedt

Has cucTema.

Kaxk ycrpoeno ConHue?

ConHue — XenTblli KapJiMK, Yy KOTOPOro, Kak
W y ApyrMx nofoOHbIX 3Be3a, BbIAensloT Tpwu
BHYTPEHHME 30Hbl: AP0, KOHBEKTUBHYIO 30-
HYy W 30HY Ny4nCTOro nepeHoca. B sgpe npo-
NcXoaaT siaepHble  peakumMn. B KOHBEKTUBHOM
30He 3Heprus MNepeHOCUTCs B pe3ynbTaTe KOH-
BeKUMU. B nyynctoii 3oHe 3Heprus nepeHocuT-
ca B pe3ynbrate msnydyeHus (oToHoB. Y Gonee
KPYMHbIX M CTapbiX 3Be3[ BHYTPEHHMX ClOeB
Oonblue. ATmocdhepa 3Be3abl OObIMHO COCTOUT
n3 doTtochepbl, XxpoMmocdepbl U KOPOHbI. PoTo-
cepa paeT rnmaBHyO 4YacTb M3NyYeHUs 3Be3fpbl.

CtpoeHue
ConHua.

MpoTybepaHeL, -,

unn manas
nnaHeta, — HebGonbLuoOe
HebGecHoe Teno, ABMXyLLeecs
No OKOCOJIHEeYHOW opbwuTe.
Kometa BpaluaeTcs BOKpyr
ConHua No BbITAHYTOMN - e
opbuTe, OHa MMeeT AApPO, |
OoKpy>KatoLee ero

Jeeeeesesesecacaccesesdnaianssy

30Ha
KOHBEKLUU

obnako — Kkomy,
M XBOCT.

3emnig P

3 . Benga

. O /KomeTa - .

-
¥

MaBHbIN NOAC acTepPonNaoB”

Xpo'Mocq)epa

pesitd 149,6 MIIH KM —
. : cpefHee paccTosiHme '
o7 . oT1 'ConHua ao 3eminu

Nosic Konnepa:
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PasxHooOpa3ue
COBpPEeMEeHHbIX
TeJIeCKOMNoB

Teneckonbl paboTaldT B pasHbiX AManasoHax
3NEeKTPOMarHUTHOrO WU3ny4yeHUs — B obnactu
BMAMMOro cBeTa (ONTU4YeckMe), PEHTFeHOBCKOM
(papmoTeneckonsbl), MHdpakpacHoM, ynsTpadu-
oneToBOM jAuana3soHax. ObGcepBaTopumn ¢ on-
TUYeckMMK Teneckonamu obopyayloTca  oco-
OblM LWapoobpa3HbiM KyrnonomM, Moj KOTOpbiM
yKpblBaeTcs Teneckon. Ha kynone umeetcs pas-
OBVXXHas LWenb, OTKpbiBaemasi Ans MnpoBeaeHus
n3MepeHuUn. A BOT pagmoTenieckonsl MOryT ycTa-
HaBNMBATbCA OTAENIbHO OT OCHOBHbLIX MOCTPOEK

OpoOuTanbHbie
TeJNiecKonbl

OpbuTanbHble Teneckonbl — 3TO KOCMMUYecKue
CTaHuMK, paboTalole B KOCMoOCe, rae 3eMHas
atMocepa He uckaxaeT HabniogeHus. Moxa-
Nyn, Cambii 3HAMEHWUTbLIM U3 HUX — Teneckon
«Xabbn», HasBaHHbIN B YecTb 3HaMEHUTOro
KocMmosnora >ABuHa Xabb6bna (1889—1953), og-
HOro U3 Haunbonee BAUATENbHbLIX ACTPOHOMOB
XX B. 3TO ontuyeckun Teneckon-pedyiekTop
OnvHOM okono 1 M C gMamMeTpoM rnaBHOMO
3epkana 2,4 M, paboTtalownii B BUOMMOM AMa-
nasoHe. bnarogaps eMy acTPOHOMbI MOAYYUNU
Oonee munnMoHa doTorpaduin ranakTuk, 3Be3g,

0obcepBaTOpPUM U He 3aKPbIBATbCS KYMOJIOM. W NNaHeT.

OnNTUYeCKUN Teneckon.

. --....'

MmveHna ona 3Be3

N3 6 Tbic. 3Be3a, BUAMMbIX Ha Hebe HeBOOpPYXEHHbIM rfa-
30M, COOCTBEHHble MMeHa ecTb nuwb npumepHo Yy 250.
Bcero e 3Be3g munnuapgbl, HO Kak MpuayMaTtb CTONbKO
Ha3BaHWM? [Mo3Tomy cBeTuna crtann obo3HayaTb Tak: Oyk-
Ba rpeyeckoro andasuta (anbga, b6eTta, raMma n TaKk panee)
niC Ha3BaHMe CO3Be3aus, B KOTOPOM pacrofioXXeHa 3Be3-
Ja. Hanpumep: 6eta Xupada, anbda Peicn, anbda Bono-
naca (oHa xe ApkTtyp). Ho B rpeyeckom andaBute TONbKO
24 OykBbl, a 3Be3[ B KaXAOM CO3Be34MM HaMHoro Oornblue.
MoaTomy mx ctann obo3HayaTb Ynciom, Hanpumep — 47 Ty-
KaHa, UM NOACTaBNSATb NlAaTUHCKME OyKBbl M UX COYETaHUs,
Hanpumep — TW lngpbl. HoO Ha 0OObIYHBIX PUCYHKaX CO3Be3-
OV n300paxaloTcs TONbKO CaMbleé 3aMeTHble 3Be3fpl.

Papnoteneckon.




Co3zBeapun N ®
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Co3Be3guamMn B OPEBHOCTW HasblBanu rpyn- i % . _,3‘.

Mbl 3Be3f, BMAUMBLIX C 3eMsn, B KOTOPbIX 8. e :; o i

yenoseyeckoe BOOOpaXxeHWe pucosano ¢u- : G L
rypbl XUBOTHbIX, NOAEN U pasnnyHble npea- ' :
MeTbl. B cOBpeMeHHOI acTpOHOMUM CO3BeE3-
AV — y4acTKM 3Be3gHoro Heba, raoe 3Tu
durypbl  BuaHbl. Mpo ranakTvku, a Takxe
MHOrme TYMaHHOCTU W 3Be3dHble CKOMieHwus,
KOTOpPbl€ BUAHbI B 3TUX Yy4YacTKaX, rOBOPAT, 4YTO
OHU HaxXopdaTcd B OaHHbIX cOo3Be3unax. XoTa Ha
CaMOM fieNne OHW MOTYT pacrionaratbCs Janeko 3a
npenenamu MneuHoro lyT, B MUAAMOHaX CBe-
TOBbIX JIET OT Hac.

°

Co3Be3aus, o

yepes KoTopble 3 .

npoxoguT HebecHbIN Be3Hbleé CKOonneHunA .

°

2KBATOP, HasblBaloT 3Be3HOe cKOMNeHWe — 3TO rpynna 3Be3f, KOTopble MMelT @

shltrrefp bl s Ul obliee MPOUCXOXAEHMe, CBA3aHbl rpaBuUTaLMen U ABUXYTcA @

Co3Be3gus, Yyepes KoTopble no ranakTuke kak eauHoe uenoe. Cpeau HUX BblgensioTcs @

°

NPOXOAVUT KAUNTUKA, LWapoBble 1 paccesiHHble CKOMNeHMs. B WapoBbiX CKOMNEeHMsX S
Ha3bIBaIOT 3Be3l Gonblle, OHU pasHble MO BO3PAcTy U TecHee CBA3aHbI.

PaccesiHHble CKOMNEHMs BKIIOYAlOT MOMOAble 3Be3fbl — MUX :

30AuaKalbHbIMU. MeHblUEe, U CBA3aHbl OHU He CTOfb TECHO. .

°

°

3Be3AHbIe KaTanorm

3Be3abl, TYMaHHOCTW, ranakTUKW, LWapo-
Bble W paccesHHble CKOMJeHUs 3aHece-
Hbl B 0coOble cnuckn — KaTtanoru. O6o-
3HayeHMe HebecHoro obGbLEKTa COCTOUT
M3 COKpAallEHHOro Ha3BaHuA KaTtanora u
yucna. Hanpumep, M17 — 3To 0oOBbeKT,
BHeCEHHbIM B KaTtanor Meccbe, cocrtaB-
NeHHbIM  ¢paHLY3CKUM ACTPOHOMOM
Wapnem Meccbe. NGC 2359 — 310
TYMaHHOCTb, BHeceHHass B HoBbil1 06-
wmn katanor New General Catalogue
(cokpaweHHo — NGC). [lononHeHuem

kK HoBomy obuiemy kaTtanory siBnsieTcs
NHpekc-kaTanor (cokpaweHHo — IC).
EcrectBeHHO, 4TO Yy OAHOWM U TOW Xe ra-
NaKkTUKN UM TYMAHHOCTU MOXeT ObITb
HeCKOoNbKO 0bO03Ha4YeHUN.
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Kapra co3se3ammn

B pa3Hble BpeMeHa Ha Hebe Bblaenanu pasHoe KONM4yecTBo co3Be3guin. MHoraa

KaKoe-TO CTapoe co3Be3gue ynpasgHsanu (OTMeHsinKM), a ero 3Be3fbl packuabiBanm
no HebecHbIM «cocegsim». MIHOrga ogHoO co3Besave MOMNU pasgaennTb

Ha HECKONbKO HOBbIX. CerofHs TakuUX y4acTKOB 3Be3AHOro Heba, Unu co3Be3aui,
HacyMTbiBaeTcs 88. YacTMYHO OHKM pacnonioxeHbl B CeBepHOM MosyLapum

Heba, YacTMyHO — B HKOXXHOM. DKBaTOpManbHble CO3BE3AMA HaxoaaTca B oboumx

rnoJjiywapumax.
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