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3BE3]lbl, CO3BE3 1A,
TAJIAKTUKN,
TYMAHHOCTH

N IK3ONJIAHETDI




Bce Buaumbie 3Be3abl HebecHow cdhepbl pa3aeneHbl Ha 6onblune U ManeHbKue rpyn-
nbl — co3Be3gua. Pasnuyaor co3se3gua CesepHoro u HOXHoro nonywapuin Heba,
a Tak)e akBaTtopuanbHbie. C rny6okoi ApeBHOCTV NIOAW COEAVHANM 3Be3Abl B CO-
3Be3guax Boob6paxaembimn nuHuavun. Monyvyanuck cmrypbl, B KOTOPbIX yragbiBa-
nncb n3obpa)keHns hpaHTacTUYECKUX U peasibHbIX )XMBOTHbIX, FrepOeB APEBHUX MU-
¢hoB, pa3nnyHblie MHCTPYMEHTbI U ApYyrue NnpeaMeTbl — Mo HAUM CO3Be3[usA 1 NoAY4UIN

nmveHa. Bcero cosseaguin 88, n 54 n3 Hux eugHsbl ¢ Teppurtopun Poccun. UHtepecHo,
Yto, Habnopaa co3ee3auA, MOXXHO BUAETb Ha TOM )Xe y4YyacTke He6a TymaHHOCTU M
Aanekue ranaktuku. Moartomy He yauBnANTechb, NPoOYUTaB, YTO Ta UM UHAA rafakTukKa
HaxoauTcA B KakomMm-HuMbyab co3sesagun. Ha camom gene oHa TonbKO BUAHA Ha TOM
)Xe yyactKke Heba. [lpyroe aeno — nnaHertbl, KOTOpble AENCTBMTEJIbHO HAXOAATCA VY
3Be3p, Bxoaawumx B cosge3aua. OHn Ha3BaHbl 3K30MaHeTamMu, T0 eCTb BHELWHUMW Mo
oTtHoweHuio K ConHeuHon cucreme.




JBE3]1b]

3Be3na — 310 HebGecHoe Teno, KOTopoe NpeAcTaBAseT cob6o rMraHTCKuUii CBeTALMACSA
rasosbii wWap. 3se3qbl HeNpPepbIBHO ncnyckalT ceeT n Tenno. Or 3emnn 3Be3gbl Ha-
XOAATCA HAa OrpoOMHbIX PAaCCTOAAHUAX, BOT NOYEeMY Mbl BUAMM UX KaK 04YeHb MasieHbKne
Touku. bavxamuaa kK 3emne 3se3ga — 3ato ConHye.

XNSHEHHbI NYTh
3BE3[

Kaxpgas 3Be3ga BO BceneHHo# npoxoauT  CBOWA
XXN3HEHHbIA NyTb — OT POXAEHNS A0 cMmepTn. JT0
Ha3bIBAETCS 3BE3AHON 3Bonouven. [ng 38e3n onu-
TENbHOCTb KaXAOoro aTana 3BONKUMM pa3Has W 3a-
BMCMT B OCHOBHOM OT pa3MepoB 3Be3[bl 1 BHELLHIX
BO3geAcTBUA (Hanuyms psgom [Opyron 3Besdbl Unu
3se3g 1 T. n.). OgHako nocrnenoBaTeNnbHOCTb 3TanoB
BCEraa 0fHa U Ta Xe.

Miobas 3Be3[a HAYMHAET CBOK XW3Hb KaK XONOAHOE
pa3pexeHHoe 06Mako MeX3BE3OHOr0 rasa, 0CTaB-
werocst 6o nocne bonbluoro B3pbiBa, NGO Nocne
B3pblBa Apyroi 3Be3fdbl (kak BapuaHT — 3Be3f).
MaBHas [BWXyllas Cuna, CTposilas 3sesmy, —
cuna rpaBuTaLmm.

CxemaTy4yHO paccMOTpKM BCE 3Tanbl 3BE3AHON 3BO-
nounn. M3 nepsuyHoro matepuana (1) Bo3HMKaOT
nmbo 3BEe3[bl Manoi 1 cpegHen BenunHbl — cyb-
ruraHtel (2), nmbo cBepxruraHTbl ¥ rNepriraH-
Tbl (3). Co BpeMeHeM OHV NpeBpaLLanTcs B KPacHbIX

ruranToB (4) vnu kpacHeix cyneprurantoB (9). Ha-
KOHel, 3Be3fbl B3pblBAOTCS, 06pa3ys niaHeTapHyto
TymaHHocTb (B) vnm cynepHosyto 3e3my (7). Nocne
B3pblBa Ha MecTe norublien 3se3abl HEBOMbLIOrD
pa3mMepa 0CTAeTCs ee OCTbIBAKLLEE 9ap0 — Benbii
kapnuk pa3vepomM ¢ nnaHety (8). B3pbiB kpacHoro
cynepruraHTa (cynepHoBas 3Be3pa) 3akaH4MBAETCS
06pa3oBaHveM 4epHoi Abipbl () unu HerTpoHHON
3se3pbl (10).




[OJ1YBbIE 1 KPACHBIE

[axe ecnu cMoTpeTb Ha 3Be3Aabl 683 BUHOKNS 1NN
Teneckona, MOXHO 3aMeTWTb, YTO OHW OTNNYAIT-
cqa no usety. OkasbiBaeTcs, LBET — MoKa3aTenb
TemnepaTypbl 3Be3fbl. Camble ropsyve 3Be3fbl
0TCBEYMBaKT 6enbiMn WNU ronybbIMU  OTTEHKA-
mu. TemnepaTypa WX NOBEPXHOCTU MOXET A0CTU-

[VITAHTBI I KAPTAKIA

Mbl BuOMM 3Be3fbl TOMbKO HOYbIO, @ AHEM 13-3a
APKOr0 COMHEeYHOro CBETa OHM He3ameTHbl. Bce
3Be3[bl Pa3nMyalTCca pasMepamMiul, LBETOM U TeM-
nepaTypoii. bonbluve 3Be3Abl Ha3bIBAWT rUraHTamm,
a ManeHbkune — kapnukamu. Hawe ConHue — 3aTo
KapnyKoBas 3BE3Ma XXEenToro LBeTa.

Yem Gonblie 3Be3fbl N0 pasmepamM, TEM PeXe KX
MOXHO BCTPeTUTb Bo BcenenHoir. Camble peakune —
3BE3[bl-CBEPXTUraHTbl. [IMaMeTp ruraHTckomn 3Be3fpl
betenbreise, kotopas pacnonoXeHa B CO3BE3AMM
Opwuoxa, B 300 pa3 npesbiwaeT BenuyuHy ConHual

raTb [ECATKOB Thbicay rpagycos! KpacHbie 3Be3fbl
CpaBHUTENbHO XONOAHbIE, TO ECTb TEMMEPATYpa UX
nosepxHocTy He npesbiwaeTr +2000—3000 °C.
ConHue 9BNSeTCS OTHOCMTENbHO XOMOAHOW XXen-
TO 3Be3moi. TemnepaTypa ero NOBEPXHOCTU [0-
cturaet +6000 °C.



3BE3[b! HA TTTABHOW MOCIEOBATENBHOCTY

B 1910 r. 3iHap lepuwnpyHr n leHpu Pac-
Cen He3aBMCMMO [pyr OT [pyra co3gany
[varpaMmy, Ha KOTOPYH HaHecnu 3Be3fbl.
OHu y4ny abConoTHYIO 3BE3AHYH0 BESNINHMHY,
CNeKTpanbHbIiA KNacc, CBETUMOCTb W TeM-
nepaTypy NOBEPXHOCTW W3YYEHHbIX 06bEK-
T0B. OKa3anoch, 4YT0 6ONbLIAS YaCTb 3BE3[
rpPynnNMpYyeTcs BOKPYr HELUMPOKOW KpWBOW,
Tak Ha3blBAEMOIA [MaBHO NOCNea0BaTeNb-

CBEPXUMAHTLI  DeTerbrevse

Purenb

AHTapec
[NonspHasn

3Be3na ApKTyp

MrAHTbI

ConHue

TIABHAA
IMOCJEOOBATEJTIbHOCTb
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HOcTW. Ha rnaBHOM NOCNenoBaTenbHOCTY
3BE3Aa HaxoOuTcs GOMNbLUYID 4YacTb CBOEV
XW3HN — KOr[a BOMOPO/ B €€ Heapax npe-
Bpawaetca B renwid. Hawe ConHue TOXE
HaxoauTcs Ha Hel. Ha avarpamme ectb u
3BE3[bl-TUraHTbl, B KOTOPbIX TOPUT TENWIA 1
Bonee TAXKENbIE ANEMEHTbI, @ TakXXe Gerble
KapnMkn — 3BE3fbl, B KOTOPbIX TEPMOS-
[EPHbIE PeakLyy YXXe NpekpaTuinch.

BEJIbIE
KAPITIK

Temnepatypa B KenbBuHax

[maBHas nocnegoBaTenbHOCTb, v guarpaMma
lepuLunpyHra—Paccena, cosgaHHasi
151 Knaccuhuvkaummy 38e34.

CKOJIbKO XUBYT
3BE3[bl?

Hawe ConHue yxe 5 mnpa NeT Haxogutcs Ha [naB-
HOIA NOCef0BaTeNnsLHOCTL, 11 3anacoB BOAOPOda emMy
XBaTWUT ewe Ha 9,9 mnpg net. Y 6onee KpynHbIX
3Be3[ XM3Hb Kopoye. KoHe4yHo, 3anacoB BOAOPOAa
B 60nee maccuBHON 3Be3e BOSbLUE, HO el MpUxo-
auTcs 1 6onblue ero TpatuTb. [oatomy camble Kpyn-
Hble 3BE3[bl CropatT 3a AECATKV MUNANOHOB NET, a
CaMble MasieHbKVIE 0Ka3bIBAKOTCH AONrOXUTENSIMU 1
MOryT CyLLEeCTBOBaTb AECATKM MWMINEPLA0B J1ET, YTO
6onbLue BO3pacTa camon BceneHHoi.

CBeTHMOcTb — NONIHAs IHEprus, M3nyva-
emas 3Be3/j0ii MM APYruM HeGecHbIM Te-
nom. 3ge3fa MoXeT MMEThb BbICOKYIO CBe-
THMOCTb, HO C 3eMJIH BbITNAAETb TYCKNOA.

bneck — ocBeweHHOCTb, KOTOPYI0 CO3-
naer 3ge3pa (unu apyroii HebecHblil
00beKT) Ha NNOCKOCTH, NepneHAnKynap-
Hoii nyuy 3penus. Yem Gonee Gnecrs-
weid (unm, KaK NPUHATO rOBOPHTDL, APKOH)
HaM KaXercs 3Be3fa, TeM MeHblie ee
3Be3[jHan BeNMYMHA.



LIBET 1 TEMTIEPATYPA

3BE3/bl pPa3nMYatoT No CrnekTparbHbIM Kaccam, NpoLLe roBops, no Lpe-
Ty, @ TaKXe Nno TemnepaType, 3Be30HOV BEMNYMHE, NEPEMEHHOCTW UK
ee oTcyTcTBU0. Camble ropsyme 3Be3abl — ronybble, 3a HUMK CreayloT
6eno-ronybele, 6enble, XenTo-6esble, XXENTbIE, OpPaHXeBble 1, HaKOHEL,
camMble X0noaHble — KpacHble. Knacc 3Be3p nuLIeTcs Tak: CHavana
OykBeHHOE 0003Ha4eHMe OCHOBHOIO CMEeKTPanbHOro Knacca, MoToM
apabeckMmy UnpamMmn — CheKTpasibHbIA NOOKIAcc, 3aTeM PUMCKUMI
Undhpamm — knacc cBeTumocTy (Homep obnacTu Ha guarpamme lepu-
wnpyHra—Paccena) u, HakoHeL, A0NONHUTENbHas UHgopmauys. Hawwe
ConHue — camas 06bl4Has 3Be3fa, ee knacc — G2V.

Temnepatypa 10 OO0—30 000 K
]

v

CnekTtpanbHbivi knacc B.

Temnepatypa 5200—6000 K
]

v

CnekTtpanbHbivi knacc G.

Temnepatypa 7500—10 OO0 K
]

\/

CnekTpanbHbivi Knacc A.

Temnepatypa 3700—5200 K
]

v

CriektpanbHbivi knacc K.

Temnepatypa 30 OO0 K
1

v

CnextparnbHbiv knacc O.

Temnepatypa 6000—7500 K
]

v

CnekTtpanbHbivi knacc F.

Temnepatypa 2400—3700 K
|

v

CriekTpanbHbivi knacc M.




TAJIAKTUKA N TYMAHHOCTI

ManakTuKoil Ha3bIBalOT KOCMNYECKOE CKOMNJIEHUE U3 AEeCATKOB NN Aa)Xe COTEH MUIn-
apaoB 3Be3A, pa3MepoM B AECATKWN ThiCAY CBETOBbIX JieT. [lonroe BpemMsa acTpoHOMbI
nyTanu rajaakTMKu ¢ TYyMaHHOCTAMMW. TYMaHHOCTbIO Ha3bIBAeTCA Y4acTOK MeXX3Be3fj-
HOW cpeAbl, COCTOSALWMI U3 MbIJIN, ra3sa U NJIasmMbl U BbIAENSAIOWMWNIACA CBOMM CBETOM
Ha obwem coHe Heb6a. Tonbko npumepHo 4vepe3 100 ner nocne nslobpereHnsa ach-
thpeKTBHbIX TEJIECKOMNOB BbIICHWJIOCb, YTO MHOrMe U3 TYMaHHOCTE Ha camMoMm Aene
ranakTuku. Hanpumep 10, YTo paHble KnaccuduuupoBann Kak TymaHHocTb AHApO-

Mebl, OKa3aJioCb raJlakKTUKOM!.

BULbI TATTAKTIAK

Mo chopme pasnuyalT cneaywolwe TUnbl
ranakTuk:

— annunTn4eckne — B Buae annunca (1);
— VpperynsipHble — € HenpaBWbHON
cTpykTypoir (2);

— CnypaneBugHble — CO CNMpanbHbIMK
BeTBamMu (3);

— nuH3oBuaHbIe (4). OHW noxoxu Ha cnu-
parnbHblE, OHAKO HE VIMEIOT YeTKoro y3opa.

[AJTAKTUKIA T10 XABBJ1Y

B 1936 r. 3gBuH Xab6n nocTpown Knaccugukaumo ranak-
TUK, pa3aenue 1x no opme 1 Hanuymio gapa, Ganmka (gp-
KOro YTOMLUEHNS), BHELWHEro Aaucka W pykasoB. Y cnupans-
HbIX ranakTuK ecTb 1 6angX, 1 pykasa, N BHELIHWA AWCK, a
MHOrAa U MepemMblyka. 3nnMNTUHECKUE ranakTukn pykaBoB W
IBHO BbIP&XEHHOM0 SApa He UMEKT. Y NMH3006pa3HbIX TOXE
HET pyKaBOB, HO 3aT0 MeeTcs apkuin 6anmk. lpoune ranak-
TVKW, Yb9 (QOpMa HE BMWCLIBAETCA B 3Ty Kraccugmkauwmio,
Ha3bIBaKOTCA VpperynsapHbiMu (HenpaBuribHbIMM).




TPUTTTNOHD
[AJTAKTUK,
CEKCTUJTIbOHBI
[JTARET

[No nopcyeTam y4eHbIX, YUCHO ranakTyik Bo BcenenHoi
AOCTMraeT COTEH MWINWAPA0B W O&Xe TPUIIIOHOB.
Takas HETOYHOCTb 06LSICHAETCS NPOCTO: COBPEMEHHbIX
3HaHW He XBaTaeT, YT0bbl 06bATL TaKoW rnobarnbHbIN
06bexT, kaKk BcenenHas. B kaxpon ranaktuke copep-
xutcst B cpegHem no 100 mnppo 3Be3n. KonuyecTso
MnaHeT BO BCEM MMpe AOMKHO O0CTUraTb MOUCTUHE
aCTPOHOMWYECKON LDPbI, BbIpaXKaemow CEKCTIbOHA-
M — yucnamu ¢ 271 Hynem!

VITNTKA —
«[JTA3» B HEBE

B 1824 r. 6putaHckuin actpoHoM Kapn XapauHr oTKpbin
TYMaHHOCTb, MONy4MBLUYI0 Ha3BaHve YnuTka. Koraa
BO3MOXHOCTV CCIE0BATENLCKOM annapaTypbl Mo3Bo-
NWnK caenate NofpobHble hotorpadin, y4eHbIe-acTpo-
HOMbI axXHylM — Ha HUX CMOTPEN HACTOALLMNA «rmas».
Ot ueHTpa «masa» B CTOPOHbI Ha OTPOMHON CKOPOCTU
pa3neTalnTcd OCKOMKY NorvbLuer 38esdsl W, BEPOATHO,
€€ MNNaHETHON CHCTEMbI.

KOCMUYECK AW
«BOOOBOPOT»

HekoTopble TymMaHHOCTM NPeAcTaBnaT coboi pe-
3yNbraT CTOMKHOBEHWS ranakTvk. Knaccuyeckuin npu-
mMep — ranakTiika BopoBopoTa B co3se3aun [oHYMX
[lcoB, «COW3» CNMPanbHOMA ranakTVKu C aKTWBHbIM
ranakTM4eckvM SOpOM ELle He POAVBLUENCS ranak-
TUKV. BooBOpPOT PacnonoXeH 0T HAC Ha PacCTOSHUM
15—35 MnH CBETOBbIX NET W ABMSETCH OOHOM W3
CaMbIX W3BECTHbIX ranakTuk.

YnuTKka — nnaHeTapHas TYMaHHOCTb B CO-
3se3gun Bopgones. Paamep: 2,5 ceeroBo-
ro ropa. Paccrosnue ot Connya: 650 cee-
TOBbIK JET.



B ficHy0 HOYb MOXXHO YBUAETb BEJINMECTBEHHYIO CBETALLYIOCA apKy, PacKWHYBLUYIO-
CA OT OAHOro KOHLA ropu3oHTa Ao apyroro. B gpeBHocTn ee Ha3biBanu «HebecHoi
pekoii», «<He6ecHoi foporoi», Begyleil B 6eCKOHEeYHOCTb. Tak Mbl BUAMM Hawy ra-
naktuky Mneunbiin Mytb. CBOoe Ha3BaHMe OHa MOy4YMIa M3-3@ CXOXKECTU C Kannamu
nponutoro mosnoka. Mo nereHge, MoNOKO 3TO pa3nuna BepxoBHasa 60ruHa apeBHerpe-
Yeckoro naHteoHa lepa.

CTPYKTYPA
MJTEHHOIO MY TA

Mpwn B3rnspe ¢ 3eMnn y Hac HET BO3MOXHOCTU YBIA-
[ETb CMMPanbHyl0 CTPYKTYPY Hallei ranakTuku, noTo-
My YTO Mbl PacronoXeHbl BHYTPW CaMoro avcka.
PykaBa ranakTukii COCTOST W3 CKOMMEHWA rasa u
3Be3[ U BPAaLLATCH BOKPYr EAVHOr0 rpaBUTaLOH-
Horo ueHTpa (1). [IBa Gonbwux pykaBa MneyHoro
[yt HocaT wumeHa [lepces (2) u Llentaspa (3).
B ogHOM 13 npomexyTouHbIX pykaBoB, pykaBe Opu-
oHa (4), HaxoauTcs MantceHbkas To4YKa — Halle
ConHue (9).




CBITVIXEHWE TANAKTUK

Kak npegnonaratoT y4eHble, MneyHbin [1yTh 1 pac-
NornoXeHHast Henoganeky oT Hero ranakTuka AHapo-
mena cénuxatotcs co ckopocThto 6onee 100 km/c.
Moatomy npubnNM3uTENbHO Yepe3 3 MpA NeT OHK
CTONKHYTCS.

Bpalyatoumecs 3e3gHble cnvipanit 06emx ranakTuk
CLENATCS Apyr C [ApYroM, Npu CTONMKHOBEHUM TPaBii-
TaLWs CTAHeT HarpeBaTb MeX3Be3[HbI ra3 10 Gonb-
VX TeMnepaTyp.

lITorom CTONMKHOBEHWS CTaHET EeAWHAs rUraHTcKas
ranakTvika, mMeaneHHo o6peTatolias cBow opmy B
TeYeHne npumepHo 1—2 mnpg NeT nocne Havana
CTONKHOBEHMS. [1oka CnoXHO cka3aTb, ByAeT N1 3To
cnvpanesuaHas ranaktika, unu ee opma OKaXeT-
ca MHOM. Ho y4eHble yxe npuaymanu ans Hee He-
CKOMbKo Ha3BaHuil, B ToM Ymcne Mnekomepa (cno-
BO COCTaBMEHO 13 HavmeHoBaHuin MneyHoro [lyTu v
Anppomepbi).

Mneunbiii llyTs — cnupanbHas ranakTmka ¢ nepembivkoii u pykasamu guametpom 100 Toic. cBeToBbIX
ner. Tomumna 3ee3gHoro gucka coctasnsier ot 100 go 300 ceeroBbix net. CxopocTb 3B€3/1 B OKPECTHO-

ctax Connya — 220 kw/c.
Pacctosume or Connua
no uyentpa Mneunoro My-
™ npumepHo 26 ToiC.
ceBeToBbiX netr. A Bcero
B Haweii [lanaktmke ot
200 no 400 mnpp 38e3a.
ConHeunasn cucrema Ha-
NOAMTCS BHYTPH ranakTu-
YecKoro AMcKa, Nbuib Ko-
TOpOro NOrnowaer CBer.
Moaromy Mneunbiii lyts
Kaetcs ¢ 3emn TymaH-
HOW poporod Ha Hebe,
a NornowieHWe CcBeTa He
No3BONSET M3YYHTb €ro
NOJIHOCTBIO.



YEPHLIE [1bIPb]

Kak Bce nnaHetbl ConHevHol cuctembl Bpawatwtca Bokpyr ConHuya, Tak m Bce mun-
nnappbl 38€3 Hallel rajakTuky TakXXe BpalwjaloTcA no opéurtam BOKpYr CBOEro LeH-
Tpa. LlenTtpom ConHeuHon cucrembl ABNSETCA MAacCcuBHbIN 06bekT — ConHue. 3Hauur,
AOJDKEH CYLlecTBOBaTb TaKOM )Xe 06beKkT, TOJIbKO BO MHOro pa3 6osbluvii, BOKpyYr
KOTOpPOro BpaljaeTcA Hala rasaktuka. BonblVHCTBO Yy4YeHbIX CKJIOHAETCA K MbICAHN,
yto B LeHTpe MneuHoro MNMyTn (Bo3moXxHO, n Kaxaon 3 ranakTtuk Bo BcenenHon) Ha-
xogutcsa YepHas abipa. En naxxe panu uma — Crpeney A.

PA3PYLLIATEITA
1 OMNOPHbIE TOYKIA

OkasaBLI/ecs B MOMe MNPUTSHKEHWS YEPHOM Abipbl
NNaHeTbl N 3Be3[bl PaHO WK MO3OHO CTaHYT ee
«MULLer», TO BCTb MOCMYXAaT CTPOUTENbHbIM MaTe-
prnanom ans ee yeenuyeHus. ViexaHuam BO3HUKHO-
BEHUSI YEPHbIX [IbIp He ACeH A0 koHua. 1o ogHoi 13
BEPCWiA, 3TV KOCMWYeCcKMe «CO3AaHns» 06pasyloTcs
nocne B3pblBa CBEPXMACCVBHbIX 3Be3f. beaycnos-
HO, 4YepHble [Oblpbl — 3T0 pa3pywwutenu Bcenex-
HOI, 0OHAKO eCTb BEPCUS, YTO OHU SBNSKOTCS Ee Xe
OnopHbIMK Toukamu. [lpegnonaraeTca, YTO BOKpPYr
HWX 13-3a VX HEBEPOSITHO BOMbLUOA Macchl, ckopee
BCEro, 1 cTpontcs BeeneHHas.

MOMOTATENW CBETA
N BPEMERV

YepHo [ObIpOM Ha3bIBAT KOCMUYECKWA 0BbEKT,
macca W rpaBuTaUMOHHOE NPUTSXKEHWE KOTOPOro Ha-
CTOSIbKO BENMKMW, YTO OH MOrJIOLWLAEET HEe TOMbKO BCIO
MaTeputo BOKpYr, HO n camo Bpemsa! [lputskeHne
YepHOW AbIpbl HE MOTYT NPEeofoneTb OaXe YacTuubl
ceeTa. IMeHHO no3aTomy YepHas Oblpa HeBMAMMA B
CBETOBOM [Mana3oHe.




TOHHESIA
B MPOCTPAHCTBE
N BPEMERW

C YepHbIMM AblpaMi CBSi3aHa BECbMa HeoBbl4Has Te-
Opust KPOTOBbIX HOp BO BcenenHoi. KpoToBoid Hopoii
Ha3bIBAETCS NPeanonaraemblii TOHHESb B MPOCTPaHCTBE
11 BPEMEHV, Yepe3 KOTOPbIA MOXHO NepeMECTUTLCS Ha
MHOIVIE TbICSHM JIET 11 MUNMapab! KUIIOMETPOB Brepen
wn Hasag. CormacHo HeKoTOpbIM MOQensm YCTpoii-
ctBa BceneHHoir, TakuMn KpOTOBbLIMI HOpaMit Kak pa3
W ABMSIOTCS YepHble Abipbl. Xopolas Teopus ans nn-
caTenei-(haHTacToB, OHaKO ee Noka YTO HEBO3MOXHO
MOATBEPAUTL C  HAYHHON TOUKM 3PEHUS.

LIE,DHI:)IB AblPpbl BPEMSA OT BPEMEHU
BblﬁpaCblBal'OT MOTOK N3MNNLLIHEN marepun,

v Torga n3 rnosilocoB AblPbl BbICTPENNBaroT)
J1y4 KOCMWN4YeCKOro BeLlecTBa. ﬂpmpox:(a
3T10ro d)eHOMeHa roKa He O4€eHb NMOoHATHAa

YepHbie AbIpbl C TOUKM 3PEHHS IHepre-
THKM NPeAcTaBNfIoT co6oii 0YeHb APKYIo
KapTHHY W3 MOLHEHIIMK IHEPreTHYEecKuX
nonei, 3aKpy4eHHbIX B XHTPYIO Kapycenb.

Macca uepHoii abipbl Ctpeney A: 4,3 man
conneuHblx macc. Papuyc: 45 actpoHo-
muueckux egunny (6,25 ceetoBoro uaca).
Paccrosnme or Connua: 25 900 ce. ner
(7940 napcex).



Ha CeBepHom nonioce mupa pacnonoXunucb ABa ussectHenwmx cossesaua: Manas
Meangseauua n bonbwaa Megeeguuya. «Xsoct» Bonblwon measeauubl U YeTbipe Npwm-
MbIKaowWue K Hemy 3Be3Abl 06pa3yioT ¢hurypy, HaNnoMUHaKLYI0 KOBW C py4Koii. Ta-
KO )Ke «KOBLU», HO NOMEeHbLUEe, NpeacTaBnser coboi co3seagne Manas Measeguua.
Mx tak v HasbiBawoT — Bonbwoi n Manbiin Kosuw.

3BE3MbI BOSbLLIOM MEABEAWLIbI

Cemb spkux 3Be3f, o6pasytolme bonbiuon Kosw: [dybxe (Anbtha bonbiion Menseanusl) (1) — B nepesope ¢

apa6ckoro «cnvHa 6onbluoro measeas», Mepak (beta) (2) — «nosichuua», ®Mekna (famma) (3) — «6eapo»;
Merpeu (Jensra) (4) — «Ha4ano xsocta», Anmot (3ncunon) (8) — «kypatok», Muuap (3eta) (6] — «nosic»
1 beHeTHaw, unu Anbkaup, (31a) (7) — «npeaBoanTeNnb NnakanbLLmLy.
1]
g 80
7 2]




[NOJIAPHAA 3BESLIA

[MaBHas 3BE3OA@ 3TOM KOCMWYECKOA CTPYKTY-
pbl — [lonspHas, cambil KOHYMK «pyuki» Ma-
noro Kosuwa. lNongpHas 38e3Aa 1 «KOBLLUW» Mef-
BEVL 04eHb YI0GHbI [N OpPUEHTVPOBAHMS: OHY
MoYTY HENomBUXHbI B TEYEHE CYTOK 11 yKa3blBa-
0T TOYHOE HanpaBNeHMe Ha CeBep.

Ecrv nposecTv npsimyro Yepes 38e34b!
Mepak (1] n Hybxe (2], HaxogsaLymecs
B «cTteHke» bonbLuioro KoBLua, To 3Ta
npsiMasi yKaxxeT kak pa3 Ha [lonspHyro
3e3ay (3).

B ctapunry l'NonspHas
3Be34a v «KoBLUMY Bbin

rriaBHbIM OPUEHTVIDOM
/19 MOPSAKOB
n nyrteLecTBeHHWKOB.




TymanHoctb CoBa B bonbwon Mepseaw-
Lie nonyyuna cBOe Ha3BaHWe M3-3a [OBYX
TEMHbIX MATEH, HANOMWHAKOLWMX rna3a co-
Bbl. [1o kpaiiHeln mepe, MEHHO Takoi ee
yBUOEN OpUTAHCKUA aCcTPOHOM  Yimbam

[MapcoHC, OaBLUMA Ha3BaHWEe TYyMaHHOCTM
B 1848 r.

TymarHocTb CoBa.




[ATTAKTUKA
BEPTYLLIKA

lanaktuka BepTywka (M 101) pacnonoxeHa ps-
[0M C «xBOCTOM» bonbwon Menseawusl. [pyroe ee
Ha3BaHMe — «ranakTuka LleBoyHoe koneco» (ue-
BOYHbIM KOMECOM Ha3blBAIOT LUECTEPHIO C 0COGbIM
pacnonoXexvem 3yobbeB). IT0 cnvpanbHas ranakTu-
Ka, 04eHb Noxoxas Ha Haw MneyHbin [lyTb, TONbKO
bonbLie nNo pa3mepam.

[anaktuka M 101 BeptyLuka.

B cossespun bonbwas Mepsepmua Ha-
NOAMTCSA KPacoYHblid ranakTmyeckui 06nb-
ekt Meiiona. OH OTKpbIT aMepUKaHCKUM
actponomom Hukonacom Meiionom B
1940 r. 310 Becbma ApKMA pe3ynbTar
CTONKHOBEHWA ABYK ranaxktuk. OpgHa u3
HUX Konbleobpa3Has, a BOT thopma Apy-
roi HeM3BecTHa — OHa NOBEPHYTA K Ham
pe6pom.

O6wexkT Meviona.

«CECTPA» COIMTHEYHOW
C/CTEMbI

Ha camoin rpaHuue bonbluoin Mepnseawupl pacnono-
)KeHa ocobas, Ho ene 3ameTHasa 3Be3na 47 bonbLioi
Menseauubl, unn xe YanaeaH (K1BOTHOE-KPOKOAWM
13 Tanckon Mudponorm). 3To XenTbin kapnuk. Bo-
Kpyr Hee BpalLaeTCcs 3Be3aHas CUCTEMA W3 TPEX K-
30MnaHeT, nony4mBwux obosHaveHns 47 UMa b,
47 UMa ¢ n 47 UMa d. o MHEHMIO HEKOTOPbIX
y4eHblX, cuctema 47 bonblwon Mepseguubl nme-
eT Hambonbluee cxonctso ¢ ConHeyHon cucTemoit.
K 38e3ne B 2001 v 2003 rr. 6binv o0TNpaBneHb! ABa
paanonocnaHns K BHE3EMHbIM LMBUNN3ALNSM, OHU
nocturiyT uenu B 2047 n 2049 rr.

3Be3na 47 bonbLluov Menseauvubi
C rnjiaHeTapHow cucTemMou.



L
CO3BE3IME APAKOH

Kpyrnbiih roa Ha Bceit Tepputopun Poccum (Hawny4wme ycnosusa ana HabniogeHna — B
MapTe — mae) BuaHo co3se3paue [lpakoH. 310 BOCbMOE M0 pa3Mmepam OKOJIononspHoe
co3se3gue CeBepHoro nonywapusa He6a, oHo oxBatbiBaetr Manyio Meagseauuy c Tpex
CTOPOH.

3BE3[bI APAKOHA 1 MAMOW MEOBEAWLIbI

H Manas Mepnseuua comepxut 25 38e3n, /7 Haubo-

2] nee apkux 13 Hx 06pa3yioT Manbiin Kosww: MonspHas
ssesna (Anbha) (4), Koxa6 (beta) — «He6GecHoe

Teno» (5), Mepkapn (lfamma) (6) — «TeneHok», Nnnb-

oyH (Oensra) (7) — «3Be3ma», a Takxe Ypopgenyc

(Oncunon) (8) — «xBocT mepsens», Axdha anb Map-

kapaiH (3eta) (9) — «napa TenaT» 1 Aueap anb Map-

kapaiH (37a) (10) — «camblii SpKMIA U3 ABYX TENAT».

OnvHHoe co3se3gue [lpakoH SBMSETCS BOCbMbIM
no BENWYMHE, OHO CMOBHO 06BMBaeTcs Bokpyr Ce-
BepHoro nonwca v Manoin Megseguubl. Anbda
[pakoHa — 370 3Be3ga Ty6ad (1), B nepesopge
c apabckoro — «3mes». «[onoBa apakoHa» (Mnu
«Pom6») cocTouT, B CBOIO 04epefdp, 13 3Be3q beta
(Pactaban) (2) — «ronosa 3mew» u famma (3)
(3ramnH) — «apakoH».

[nanetsl Kerinep-10 ¢, Kennep-10 b
v 3Be3fa Kennep-10.




«CTAPLLAA CECTPA»
COJTHLIA

B co3seanun [pakoH Haxogutcs 3Be3na Kennep-10,
OTKpbITas nNpu nomoww Teneckona «Kennep».
Mo pa3mepam, mMacce 1 TeMnepaType OHa Makcw-
MarnbHO noxoxa Ha Hawe ConHue, XoTs 1 B 2 pa3a
crapwe. Ha 2015 r. 6bin0 M3BECTHO, YTO BOKPYr
3B€3/bl 06paLLaTCs ABE 3K30MNaHEThI.

Mnaxeta Kennep-10 b cTana nepeoi OTKPbLITOA Ka-
MeHucTon ak3onnaHetoir. OHa B 1,4 pa3a kpynHee
3emnn 1, CKopee BCEro, WMEET packareHHyl no-
BEPXHOCTb, MOCKOMbKY 06pallaeTcs 04eHb 6nn3ko oT
poauTenbCKon 3Be3fdbl. BTopas nnaHeTa cucTEMbl —
Takke kamenuctas Kennep-10, koTopas 6onblue
3emnu B 2,2 pa3a. [Mogo6Hble NnaHeTbl OTHOCAT K

KNaccy Cynepaemerb.

Cossesgve [pakoH.



TYMAHHOCTb KOLLAYI TT1A3

[Moxanyi, camblii KpacyBblii 06beKT co3Be3ans [pakoH — TymaHHocTb NGC 6543 Kowauwid Mna3. B ueHTpe
TYMaHHOCTW Korga-To 6bina ropsyas 3se3pga, B 10 000 pa3 gpue ConHua, Ho okono 1000 net Ha3apg aTa
3Be3[a B30pBanach, cHpocKna CBOK BHELUHIOW 060M04Ky, B PE3yNbTaTe 1 nonyyunach spkas TyMaHHOCTb.

Kowaunii [nas «nogkunyn» yve-
HbiMm opHy 3aragky. Cyas no
KOHGYUIypaLum KOHLEHTPUYECKHK
KoJjiel, KOTOpble OKPYMawT Ty-
MaHHOCTb, OHW ObiNK BblOpoLe-
Hbl C HHTEpPBaNaMn B HECKOJIbKO
COTEH MNK faNe TbicaY nert. Yue-
Hble NnoXo ce6e npeacTaBnfAIoT,
no Kakum (hU3UKO-KHMHYECKHM
3aKoHam NPOMCXOAAT NOAOGHbIE
3Be3fHble B3pbiIBbl.

TymanHocTs NGC 6543 Kowuayvm [nas.

NPUMEYATE/IbHbIN
OBbEKT

Opun M3 Hambonee npumeva-
TeNnbHbIX 00LEKTOB CO3Be3-
ava [lpakon — ranakTuka
M 102 Bepereno, oTkpbiTas
B 1788 r. anrnuiickum acrpo-
Homom Yunbsmom [epuwe-
nem. lanaktuka nHabniopaer-
CA NpaKTMYecKku ¢ pebpa, uto
no3BonsieT BHAETb TEeMHbIe
0651acTM KOCMMYECKO# NbINK.

[anaktuka M 102 BepeteHo.



YEPHBI
FOPSHIAI
OMUTER

Bokpyr ogHoi 13 3Be3d CO3BE3-
ons [IpakoH BpaliaeTcs 3K30-
nnaHeta TrES-2b. 370 4epHbli
ra3oBblii MUraHT, camasi TeMHas
nnaHeta M3 BCEX OTKPbITbIX,
TemnepaTypa ee atMoctepbl —
6onee 980 °C. lNoatomy ee Ha-
3bIBalOT YepHbIM ropsyum HOnm-

TEPOM.

«IJTMHHOXBOCTARA»
[ATTAKTIAKA

lanaktka UGC 10214 lonoBacTuk co3se3gus
[pakoH nonyyuna cBoe Ha3BaHWe Mo MpUYKHE
HanU4us OMHHOrO «xBocTa». OH cocTouT w3
3BE3[ W rasa, a obpasosaH 6bl71 nocse T0ro,
KaK 3Ta CnvipanbHas ranakTika BCKOMb3b CTOM-
KHynacb C gpyroi ranakTukon. Ckopee Bcero,
3T0T «XBOCT» OYOET «OTMUPaTb» B OTAESNbHbIE
KOCMWYECKNE CKOMMEHNS.

3k3onnaHerta TrES-2b.




CO3BE3JANE TOHYUE NChI

Papnom ¢ bonblwion Mepase-
AvLeil pacnosio)KeHo COB-
cem He6osnbLuoe (38-e me-
CTO MO BeJinYMHe) co3Bes-
ave CesepHoro nonywapus
MNoHuue Mcbi. AcTpoHom AH
Fesenuia B 1690 r. nsobpa-
3un ero B Buge ABYX cobak,
roHsowmxca 3a bonbwion
Mepaseguuen. Cosespgue oH4me bl

[ATTAKTIIKA
bE3 HA3BAHIA

lanaktvka M 106 B cossesgun loHume [lcbl
noka 4YTO HEe WMMEeT COBCTBEHHOr0 Ha3BaHus.
OpHako oHa 06nafaeT MacCyBHbIMI 04YeHb p-
KUMW ChvpanbHbIMK pykaBamu. YdeHble npep-
rnonaratT, YTO 3TU pykaBa Hanpsmylo cdop-
MUPOBaHbl LIEHTpOM (agpom) ranakTuku, roe

PacronoXeHa CBEPXMACCWBHAs YepHas [blpa
mMaccoi 36 MMH COMHeYHbIX MacC.




CrupanbHas ranaktuka M 63 [logconHyx B co-
3Be3gun [oHume [lcbl BNONHE pasnuyumMa ¢ 3emnu
C NMOMOLLbIO [1aXe HEe Teneckona, a 06bIKHOBEHHO-
ro 6uHokns. M 63 nonyyuna cBoe Ha3BaHWe M3-3a

Ceppue Kapna

PKO-XKENTOr0  LIBHTPANbHOr0 [ucka, OKPYXKEHHOro
KOPOTKMMU CMPanbHbIMA pykaBamm — y4acTKamu
(hopMMpPOBaHUS 3BE3[ W MbINEBbIMU 06NaKamu.

[anakTnka M 63 lNogconHyx.



Mo coceactey ¢ Manonn Measeauuen n [lpakoHOM pacnonoXeHbl ABa «POACTBEH-
Hbix» co3Be3gua CesepHoro nonywapua He6a — Llechein n Kaccuones (B rpeueckon
muchonorum — waps U Lapuya cpeguseMmHomopckoro ropona Hdpcpa).

CO3BESNA
CPEOHMX
PASMEPOB

Co3sesgue Lledbeir wmeet chop-
My HenpaBWUIbHOMO NSTUYrOMbHIIKA.
Apyanwwve 3Be3gbl Kaccuonen 06-
pa3ytoT curypy B Buae 6ykebl W.
JT0 co3BE3OUS CPEdHVX Pa3MepoB:
Llechern pacnonaraeTcs Ha 27-M Me-
cte 13 88, Kaccmones — Ha 25-Mm.

Cossesaus Llecpen
n Kaccvones.

JBE3/1bl LEDES

Cambie GonbwKe u 3ameTHbie 3Be3fbl co3e3pus Ledeii:
Anbpepamun (Anotha ledies) (1), Anothupk (bera) (2),
Anbpan (Tamma) (3), UV Ledpes (4) n Mio ledpen (5). Tpu
nepebie 3Be3Abl MONYYMAN Ha3BaHWA M3 apaGckoro A3bl-
Ka: «anbfepamui» — NEepeBOAUTCA KaK «npaBas pyKa»,
«anbpan» — «NacTyk», «anbupk» — «CTafjo OBeL».

fipuaiiume 38e3gni Kaccuonen: Incunon (Hocur v Cernn —
ot apabek. «ronesb»), lennta (Pyk6ax — «koneno»), lamma
(Haeu — ot nmenu NBan, uutaemoro Hao6opor), Anntha (Lle-
Aap — ot apa6ek. «rpyab») u bera (Kath — «naponb»).



3BE3bl-PEKOPOCMEHbI

B cossesgum Lledein pacnono-
XEHbl 3BE3[Hble PEKOPACMEHbI.
3ee3ga Mo Lledes, wunm xe
«rpaHaToBas  3Be3ga  [epuue-
Nsi», — KPacHbIA CBEPXTUraHT, B
1400 pa3 6onblue, 4em ConHue.
3se3na VV Lleches — BTOpas
no pasvepam (M3 Bcex passe-
[aHHbIX) B ranakTuke MneyHbii
Myts. Ee pagwyc coctaBnser
1600 conHeyHbIX pagnycoB.

[A30BbI TATAHT

Bokpyr 3Be3fbl lamma Lledes Bpaliaetcs ak3onnaHeta [amma Lledes A b. OHa nonyyuna vms Tagmop B YecTb
ropoda, pPacnonoXeHHoro Psaaom ¢ pywHamu apesHer [lanbmupsl. TagMop — ra3oBbIi ruraHT, oH B 1,5 pasa
6onbwe Onutepa n 8 500 pa3 Gonblie 3emnn.

[amma Leghes A b gns cpaBHerus ¢ KOnutepom v Semnen.




CtpaHHon chopmbl TymaHHocTb Sh2-136 B cossesmuu Llediein B Buae npuapadHbix quryp 13 rasa v nbinu,
CMOBHO BCKVHYBLUMX pyku, Ha3biBatoT [Npn3pakom. 3710 o6naka XonogHOro rasa, 0CTaBLUErocs, BUAMMO, Nocne
rnbenu 3sesfbl U NOACBEYNBAEMOr0 HECKOMbKIMI 3BE3AaMU.

TymaHHocTs [Npu3pak.




TYMAHHOCTb
CI1OHOBIW
XObOT

B co3seapum Llethein pacnonoxeHa
Apyaiiias SMUCCMOHHAs TYMaHHOCTb
IC 1396 — kpacoy4Hasi cMecb CBe-
TAWErocs KOCMWYECKOro rasa u
TEMHbIX MbINEBbIX 06M1akoB, NoACBe-
YEHHbIX CBETOM SIPKOVi LIEHTParnbHOM
3Be3Abl. Cpeay y30pHbIX BOMOKOH B
TymanHocTy IC 1396 pasnuyaertcs
TymaHHocTb CnoHoBuin Xo6oT, Haxo-
OALIAsCS YyTb HKE LIEHTPA.

TYMAHHOCTb C HASBAHVEM
N3 KOMMbHOTEPHOW UTPb

TymaHHoCTb [akmaH.

B co3sesnnn Kaccuones 6bina 06HapyxeHa ammuccy-
oHHast TymanHocTb NGC 281 — sapkoe ckonneHve no-
H31POBaHHOr0 BOAOpoaa, 6ombapavipyemoro yrsrpa-
(hrioneToBbIM 0651y4EHMEM OT FOPSAYX MONOALIX 3BE3A
n3 cocegHero ckonneus IC 1590. Yuenble yBugenm
CXOACTBO TYMaHHOCTV MO (DOPME C repoem CTapon
KOMMbOTEPHON Mrpbl — [lakmaHoM. 3Ta TyMaHHOCTb
VMEET TPEYronbHbIA «paT» C «3y6ami» — ryCTbIMM
CTON6aMm rasa u nbinu, B KOTOPbIX POXAAKITCS HOBble
3Be3fbl. [lakmaH fBnseTcs 06MacTbld aKTUBHEMLLEro
3B€300006pa30BaHng. V3yyas ee, y4eHble COBEpLLEH-
CTBYOT CBOW 3HaHWs 06 3TOM MpoLecce.

[lakmaH — nepcoHaxx cTapow apkagHow
KOMMbOTEPHOW UrPbl.






TYMAHHOCTW OVLUA A CEPOLE

CoBceM Hefaneko [pyr oT fpyra B co3se3awi Kaccrones pacnonaratoTcst TYMaHHOCTY, Nony4vBLUve 6e3nukme
0603Ha4eHns S2-190 n S2-199. Korga cTano Bo3mMoXHO paccMOTPETb UX B MH(DPaKpacHOM Avana3oHe, KTo-TO
13 y4eHblx pasrnaoen B S2-190 cxoncTBo ¢ Mogenbio YenoBedveckoro cepaua. O6pasosaHne S2-199 actpo-
HoMbI Hapeknu [ywoi. [ywa v Cepaue 9BNAKOTCS akTVBHLIMU PErvioHaMi 06pa30BaHi MONofblX 3BE3[ —
0TClofa W ApKuiA CBET, MCNYCKaeMbIA UMA.

CBETALLMICS
[1Y3bIPb

B 1787 r. actpoHomom Yunbsmom leplienem 6bina
oTkpbiTa TymMaHHOCTb NGC 7635 [ly3bipb B CO3BE3-
o Kaccuones. 310 TBOpEHWE 3BE3[HOMO BETPA,
PacnbINgIoWero ra3 1 TENO0 OT OrPOMHOI ropsyeit
MOS0[0/ 3Be3fdbl, MpuMepHo B 15 pa3 6ombLuen,
yem ConHue. Tenno aToil 3Be3dbl HAarpeBaeT ruraHT-
CKOe ra3oBoe 0651ako, 3aCTaBfisis ero CBETUTHCS.

TymaHHocTb [y3bipb.




Ha He6ocknone pagom c Lledheem n Kaccuoneein cusior pagom co3sesaus MNMepcen n
Anpgpomepa. 0O6a nmenn nosammcTeoBaHbl U3 mucpos [ipesHen Mpeuyun.

Cossesgus Nepcevi (cnesa) n AHgpomena.

3BE3[bl
[NEPCEA

fpyaniuas 3se3na cosse3aus ep-
cen — Anbcha lMepces (1), nw
xe Mupdak (B nepesope ¢ apab-
CKOro — «J10K0Tb»). OHa TaKkxe
Ha3biBaeTcs AnbreHnt («cTopoHa,
6ok»). berta llepces (2) — An-
ronb (B nepesope ¢ apabckoro —
«MpK3paK»), 3Be3ga HaxoauTcs B
«[onoBe roproHbl». Ha «Hore» co-
3Be3avs pacnonoxeHsl Keu [ep-
cesd (3) — MeHknb («roneHb»),
OmukpoH [epces (4) — Aruk
(«caHpanus»).



Cemb co3se3aum
cemevictsa [lepces:

[epcen, Kaccuones,
Llecben, AHopomena,
BosHu4wmn, TpeyronbHuK
n Awepua.

AHgpomeaa

HAwepnia

A4

J10 0fHO M3 KPYNHBIK CEBEPHbIX CO3BE3-
AMiA, N3BECTHOE C ApeBHMK BpemeH. Bos-
ne llepces HaxopsATcA 30AMaKanbHbie
co3ee3pua Osen n Teneu, a Take Kac-
cuonen, Aupgpomena n Bozuuumii. Mpu
NOPOWIMK YCJIOBHAX HaGniogeHus, Korpa
Houb Ge3nyHHas W AcHasn, 6e3 ucnonb3o-
BaHWA ONTHKM MOXHO pa3rnsagets Ao 90
3se3p llepces.

TYMAHHOCTb
KAJTN®OPHWA

flpkas TymaHHoCTb co3se3gusa [lep-
Cel Ha3BaHa B YeCTb aMepUKaHCKOro
wrata Kanucophus. OTkpbiBLMA e
aMepukaHCKMin acTpoHom bepHapp no-
cuuTan, 4to ee hopma HanoMuHaeT
04YepTaHMs VIMEHHO 3Toro wrata. Ty-
MaHHocTb KanudopHus pacnonoxeHa
ot Hac B 1500 cB. net, a ee npoTa-
xeHHocTb — okono 100 cB. ner.

TpeyronsHukK

L

Kaccuornesa

BosHu4mi

Mo pazmepam lepceit Ha 24 mecte u3 88
(ero cocepka Anppomepga — Ha 19).
dametHas uacTb (hurypbl co3Be3guA
NMepceii Ha3biBaeTca «[onoBa roproHbi».
310 YeTbIPEeXYroNbHMK, COCTaBNEHHbIiH
u3 3se3q bera, Mu, Po n Omera Mepces.



3BES3Mb
AHIPOME[DbI

Cos3Be3avie AHpgpovena MMEET BUL YenoBEYEecKOl

uUrypbl C PackMHyTbIMWA B CTOPOHbI pykamMun —

VIMEHHO TakK n306paxatoT AHgpomMeay, NpUKOBaHHYH

uensamu K ckane. Anbtha Angpomenb! (1) Ha3biBaeT- 2]
ca Anbgepall, B nepeBoae ¢ apaBekoro — «oLa-

OUHBIA Mynok». 3Ta 3Be3fda paHblie Gbina cBs3aHa

c lNeracom, ogHako ee «MepeHecn» Ha «Bepx rono-

Bbl» AHgpomenbl. Anbtepal, — 3Be3na Geno-rony-

6oro ugeta, nanyyatowas 8 200 pa3 Gonblue cBeTa, 1]
yem ConHue. [pyrue 3se3asl co3ee3ans — beta (2)

(Munpax — «noscHuua») n famma (3) (Anbmak —

«KEHCKast Horax).

[AJTAKTUKA AHLPOMELA

Mexqay BEpXHUMI LienoYKamii 3Be3 aTOr0 CO3BE3AWS HEBOOPYXXEHHbIM Na30M MOXHO HabniogaTb OOUH K3
CaMblX 3HaMEHWTbIX 06bEekTOB BceneHHoil — TymaHnHocTb Anppomena. lanaktvka AHgpomepna (TyMaHHOCTb
Anpgpovena, unm M31) — Gnuxanwnin cocen Mneyroro lMyt. M31 oTkpbiTa acTpoHoMamu elle B X B.
lanakTvka AHgpomena noyty BaBoe 6onblie Mneyroro lNytn. OHa sBnSeTcs «goMoM» Ans TPUNAMOHa 3Be3p.




JHND — KOHCKU «HOC»

Tpu kpynHbix 3Be3abl [leraca — Mapka6, LlleaT n AnbreHné — BmMecTe co 3Be3aoit Axapomess! Anbgepaly
06pa3ytoT YeTbIpexyronbHUK, Ha3eaHHbIA bonbwmm Keagpatom [leraca. BepxHsas uenoyka 38e3g — «Les» 1
«MOpfa» KOHS, YBEHYaHHAs «HOCOM», CaMoil SpKOi 3Be3[oi co3Be3ans, — JHNGoM. JTa 3Be3ga — CBEPX-
FUraHT, OHa CBETUT MoYTK B / Thicay pa3 spye ConHua. [IBe HWDKHME Lenovkm — «nepedHue Horwx» [leraca.

AnbreHnb

o~ Anbcpepal

KOHb, KOTOPbIA YMEN
JIETATD

J1o co3Be3aue Ha3BanK B YecTb KpbinaTo-
ro kouss u3 muthos [ipesneii peuun, Bep-
Xom Ha Kotopom [lepcei cnac Anpgpomeny.

Cosesaus lNerac n Manbii KoHb
(cripaBa) n3 atnaca «3epkarno YpaHumy.



S
CO3BE3JJUE NETAC

Merac — KpynHoe co3Be3aue, pacnosio)XeHHoe K loro-sanagy or AHgpomveasi. Bkniova-
er 166 3Be3pn. Bece 6e3 ncknoveHns 3se3fbl MOXHO YBMAETbL HEBOOPY)KEHHbIM rN1a3oM.

[BOVHWK
MIESHOI0 NYTH

CrupanbHas ranaktuka NGC 7331 B co-
3Be3gumn [lerac 6bina oTKpbITa Yunbsamom
lepwenem B 1784 r., HO NoKa 4TO HE NOsy-
4una cobcTBEHHOro MeHn. Kak 1 Hawa [a-
naktvka, NGC 7331 nmeeT noytv mpeans-
HYI0 CnupanbHyto opmy, NO3TOMY €€ 4acTo
Ha3bIBaloT ABorHMKOM MneyHoro [lytw.

3BE3[IHOE CKOMJTEHWNE
KBHTET CTEDAHA Hee ranaxrmcs, NGC 73188 u NGC

1318A, cTankMBaloTca M \)Ke CNMBa-
10TCA B E[MHYI0 CTPYKTYPY, 4TO OTpa-

MsTb ranakTvk B co3se3aun [erac 06pasytoT KoMNaKTHYIO rpynny, JKEHO B OAMHAKOBbIX Homepax. W3y-
nony4mBLLyio Ha3saHue Keunter CredhaHa. [pynna 6bina oTKpbI- YEHHEe 3TOr0 CTONKHOBEHM MOMXET
Ta (PpaHLy3ckum acTpoHomom Jpyapoom CredhaHom B 1877 T NOMOYb COCTaBMTb NPEeACTaB/IeHMe 0
B Keuntet CredaHa Bxops ranakmvkin NGC 7317, NGC 7318A, TOM, 4TO NPOMCXOAMNO B CAMOM Ha-
NGC 7318B, NGC 7319 un NGC 7320. Yertbipe 13 Hux (kpo- yane obpasoBaxus BcenenHoii, npu-
me NGC 7317, oTcTosiLein OT OCTanbHOM YeTBepKM) HaxopsTes 6nm3urensho 10 mappa ner Hasap.

B MOCTOSIHHOM B3auMOpeAcTBiM. VIHTepec Takke MmpeacTaBnser
ranakTika NGC 7320, oTnnyatoasica rony6oBaTbiM CBEHEHVIEM.




o - —————-
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Ewie ogHa ranaktuka cosse3gus lNerac, NGC 7479, Takxe He UMeeT Ha3BaHus, Nuilb Homep. OpHako no upe-
anbHon hopme aBTOPUTETHbIA yyeHblid XX B. IaBuH Xa66n knaccutuumpoBan ee kak 06pa3el, 06beKToB Tvna
cnnpanbHas ranakTuka ¢ nepemMblykoi. K aToMy TUny OTHOCAT CnvparnbHble ranakTykv, LEHTP KOTOPbIX MeeT
BW[ HE KPYrnoro Aucka, a BbITAHYTOM NMHWAW U3 3BE3[ U rasa.

[anaktuka NGC 7479.




MITAHETA 51 NEFACA b, U QUM

ConHuenopo6Has 3Be3na lenbBetvioc (unm 571 lMeraca) B co3se3aun [leraca ctana nepeoit 38e370i CBOEMO
Knacca, y KOTopoi y4eHble-acTPOHOMbI 06HapyXunu ak3onnaHety. [naHeta 971 [Neraca b (yTBepXaeHo Ha3Ba-
Hve [dumuouin) oTHECEHa K TWMy ropsiyux KNUTEPOB, TO BCTb ra30BbIX MMraHTOB, HAXOASLUMXCS, B OTIMYME OT
tOnuTepa, cnuwikom 6113K0 K POAMTENbCKOM 3Be3Me, a NoaToMy pasorpeTbix. [duameTp nnaHetbl Qumuanin —
1,2 amametpa tOnutepa, macca — 0,5 macchk! HOnutepa.

JK30MJTAHETA OCUPIAC

JkazonnaHeta Ocupuc (HD 209458 b) y 3se3abl HD 209458 B co3e3aun [eraca Takke SBNSETCS ropsyym
tonuTepom. OfHaKo paccTOsHME OT MNaHeTbl [0 MaTepuHCKOA 3Be3fdbl cTofb Mano, 4To Ocupuc OTHOCST K
XTOHUYECKMM nnaHeTaM. Tak Ha3blBaloT ropsiuvie NUTEePbl, TEPSIOLLME CBOIO ra30BYylo 0605104KY U3-3a CUNbHOM
6nn3ocTu k 3se3fe. B utore Ocupuc «cnapuTcs», 0T HEr0 0CTAHEeTCS HEeBOMbLIOE KAMEHHOE Unn MeTannmye-
CKOEe Spo, U NnaHeTa W3 ropsiuvx LNUTEPOB NEpeiaeT B KNacc 3emMnenofo6HbIX aK30MMaHeT.




S
CO3BE3JINE JINPA

He6onbwoe (52-e mecto no pasamepam), Ho sapkoe co3Be3gue CesepHoro nonywa-
pusa — Jlupa.

BETA — CAMAA
N3YHEHHAA
3BE3[A

Anbtha JTvpbl Ha3biBaeTcs Beroi. 370
naTas no SpKOCTV 3BE3Aa HOYHOrO0 Heba
n TpeTba no spkoctn (nocne Cupuyca u
ApkTypa), KoTOpas MOXeT HabntoaaTbes B
Poccun. Bera — camas U3y4eHHas 3Be3-
na Hawen BcenenHon n nepsas (nocne
ConHua), koTopas 6bina cchoTorpadumpo-
BaHa. Bera HacTonbko GbICTPO BpaLLaeTcs
Bokpyr caoeit ocn (B 100 pa3 6eicTpee
ConHual), 4To M3 luapa npesBpaTWnach B

annuncong spalleHns.




HEMPEPBIBHO
PACLLNPAROLLAACA
TYMAHHOCTb

lnaHetapHas TymaHHocTb Kombuo (NGC
6720) 6bina oTkpbiTa B 1800 r. acTpoHoMOM
@pupepnkom oH XaHom. Ee Bo3pacT mox-
HO oueHuTb npumepHo B 9900 net. BapbiB
LieHTparnbHOM 3Be3Mbl HEMPEpPbIBHO PacLuMpseT
TyMaHHOCTb €O ckopocTbio 19 kwm/c. [a3oBoe
06Mako NOACBEYMBAETCS OEenbiM  KapynKoM,
KPYMHbIM 11 FOPS4MM, CBETWMOCTb KOTOPOro
B 200 pa3 6onblle CONHEYHON, a Macca Co-
crasnsieT Bcero nuwb 0,6 maccsl ConHua.

[A30BbI TATAHT KEMSEP-7b

Bokpyr 3Be3gbl Kennep-/ cosse3gust Jlvpa Bpaliaetcs ak3onnaHeta Kennep-7b. 3se3pa Kennep-7 6onblue
ConHua no pa3mepam u macce B 1,8 1 1,3 pa3a cooTBETCTBEHHO, NMpy 3TOM 0Ha spye ConHua B 4 pa3a. [a30BbIN
riraHT Kennep-7b no pa3mepam B 1,5 pa3a 6onblue HOnuTepa n 0THOCKTCS K KNaccy ropsiumx HonuTepos.

Jk3onnaHeta Kennep-7b.




GCO3BE3INE JIEBEND

Panom c cosseaauamu [pakoH, Jlupa n MNMerac pacnonoxxeHo co3sseaaue CesepHoro
nonywapus Jlebeab, no pasmepam saHnmaroujee 16-e mecro.

CEBEPHbIN
KPECT

Camble spkve 3Be3abl Jlebens
Anbcha ([ene6), beta (Anbbu-
peo), lamma (Capp), [ensra
(MaBapuc) n 3ncunoH ([xeHax)
00pasyloT  XapakTepHbIn  Kpe-
CTo06pa3HbIn  pucyHoK. AcTpo-
HOMbl Ha3Banu ero CeBepHbiM
Kpectom. [lo nosiBneHus Hasu-
raumMoHHbIX NpPrbopoB 3T0 6bIn
MepBOKNACCHbIN  OPUEHTVP  ANs
MOPCKVIX MyTELECTBEHHIIKOB.

[ANAKTVIKA
DENEPBEPK

Ha rpaHuue co3se3gus, psooM
C «xBoctom nebepns» (anbgoin
Ilebeps — [leHeb, B nepeBso-
e C apabckoro —  «XBOCT»)
pacnonoxeHa ranaktuka NGC
6946 @eiiepeepk. 3Ta cnn-
parnbHas ranakTuka noxoxa Ha
Haw MneyHblin [lyTb, TOMbKO B
2 pa3a meHblle. MDeiiepBepk —
04YeHb gpkoe 06pa3oBaHue, roe
B3PbIBAIOTCS CBEPXHOBbIE U SPKO
3aropaloTcs  Monofdble  3BE3fbl.
Jdta ranaktka — pekopacMeH
No 4Mcry 3apermcTpUpoBaHHbIX
BCMbILLIEK CBEPXHOBBIX.

lanaktnka NGC 6946
PeriepBepk.




OBJTAKO FOPSYEN NNA3MbI

TymanHocTs NGC 7000 B co3se3nuu Jle6egs nonyynna Ha3eaHne CeBepHas AMepuka, MOCKOMbKY HanoMu-
HaeT 04epTaHUs CEBEPHO/ 4acT AMEpUKaHCKOro KOHTUHeHTa. Hepaneko OT BOCTOYHOrO «6epera» TyMaHHOCTM
CesepHas Avepuka pacnonoxeHa TymanHocTb [C 5070 MenvkaH. O6e oHn BxoasT B Gonee 06LLMPHOE 06pa30Ba-
H1e, 06MacTb NOHM3VPOBAHHOTO BOJOPOAA — FMraHTCKOE 0651ako ropsder nnasmbl.

TymanHocTn NGC 7000 CesepHasi Amepuika (cripasa] v IC 5070 [envkaH.




Bokpyr 3Be3mbl Kennep-22 co3se3ava Ile6eap Bpallaetcsa ak3onnaHeta Kennep-22b. OHa oTHocwTes K TUny
MUHWHENTyHoB. To ecTb Nogo6HO HenTyHy, aTa nnaHeTa COCTOWT 3 MAacCKBHOM NOTHOM aTMOCEPbI, OKeaHa,
MOKPbIBAIOLLIETO BCIO MOBEPXHOCTb, M HEGOMbLIOMO TBEPAOr0 AApa, OAHAKO OHAa HAMHOTO MeHblue HenTyHa —
Kennep-22b Bcero B 2,5 pa3a Gonblue 3emnn. 3To Nepeasi OTKpbITash 3K30MnaHeTa, koTopast 06pallaeTcs B
30HEe 06WTAaeMOCTY COMHLENOA0BHO 3Be3Mbl, U B €8 OKEaHe, BMOSHE BEPOSTHO, pa3BuiTa pa3yMHas XMN3Hb.




TymanHocTb CRL 2688 Ao — apkuii peaynsraT ymupaHus 3seafbl. MHore ee 0co6eHHOCTW OCTaloTes 3arap-
kon. Haxopsilasics B LEHTPE 3BE3[a OKPYXKEHa MNOTHEMLWM ra30BO-MbiNeBbiM 06nakoM. Modemy ucxopsiime
TNy4m BbIMMAAAT Kak [BOMHbIE, HE 10 KOHL@ NOHSITHO: BEPOSTHO, B MIOTHOM 06r1ake CKpbIBAETCS HE OfHa, a Cpasy
[BE 3BE3[bl.

TymanHocTs CRL 2688 Anyo.




CO3BE3INA IMES
N SMEEHOCGEL

CosBe3aua 3mea n 3meeHo-
cel OTHOCAT K 3KBaTopualib-
HbIM CO3Be3auAM, OHM pac-
nonaralTcA 4acTM4HO W B
CesepHom, u B FO)xHom nony-
wapuax. Co3sesgue 3mesn
VHUKaNbHO TEM, 4YTO OHO CO-
CTOUT U3 ABYX HECBA3aHHbIX
mexnay cobon yacren, pasae-
NneHHbIX co3Be3guem 3mee-
Hocel.

CosBesgus
3wves
n SmeeHocel.

[J1AHETA-
OKEAH

Bokpyr 3se3abl GJ 1214 B co3e3guu
3MeeHocel, BpalLLaeTcs aK3omnnaHeTa
mn3e 1214 b, koTopylo yxe ycnenu
OKPECTUTb MNaHeTOl-0KeaHoM. Yde-
Hble YTBEPXXOAl0T, Y4TO OHA COCTOMT Ha
TpW YeTBEPTW NO Macce 13 Boapl! M-
3e 1214 b oTHocwTCS K Knaccy cynep-
3eMeNnb — 3T0 TaKVe NNaHeThl, Macca
KOTOPbIX MPEBLILIAET MAcCy 3eMm, HO
3HaYNTENbHO MEHbLLE MacChl ra30BbIX
ruranToB. [naHeta Mmnse 1214 b Ha-
X0AuTCS 6rM3K0 K MaTepUHCKO/ 3BE3-
[€, HO Hafgo y4vecTb, YTO 3Ta 3Be3[a
Tycknee Hawero ConHua npuMepHo B
350 pas.




B 1950 r. amepukaHckuiz acTpoHom ApTyp Xor OTKpbIn NepByto B CTOPUM KOMbLIEoBpa3Hyto ranakTuky. B LeH-
Tpe ranaktuky Xora (PGC 54559) HaxoauTtcs ckonneHue 13 CTapbix 3Be3A, OKPY)XEHHOE NMPaBUMbHbIM KOMbLIOM
13 6onee MonofdplX.




TYMAHHOCTb OPE/

B co3se3ngun 3mes (pagom ¢ «XBocTom 3men») pacnonoxera TymaHHocTe M 16 Open. 3To CTpyKTypa tOHOMo
BO3pacTa: eil Bcero okono 9,5 mnH net. TymanHocTs Open — akTuBHas 06nacTb 3Be33006pa30BaHuns: 30ech
N3 0CTATKOB B30PBABLUMXCS CTapbix 3BE3[ W ra3a 06pa3yloTcs Monofdble. Benbiwky 3Be3aH0A CMEpTU U 3BE3-
[006pa30BaHIs 3anyBatoT MbirieBble 0611aka NpUYYANVBbLIMI LIBETAMI.

[bIJ1EBbIE
KOJTOHHb

B tymanHocT Open pacnonoxe-
Hbl OOHV M3 CaMbIX YAMBUTESb-
HbIX TBOpeHwit BcenewHon. WX
Ha3BanM MbifeBbIMI KOMOHHAMM.
OnHa 13 Taknx KOMOHH HOCWT Ha-
3aHve LLnunb, gpyras — e,
Tpetbt — Crtonnbl  TBOpEHUS
(TakXe W3BECTHbI MO Ha3BaHU-
EM «CNTOHOBbYI X060TbI»).




[bineBas KonoHHAa ¢ BOALLIEBHbIM
HasBaHunem des.

BUAAM TO, YEIO HET!

YauBUTENbHBIA (DAKT: N0 AAHHBIM HEKOo-
TOpbIX yueHbix, Ctonnbi TBopenus ywe
He cyuwecTBylowmMA o6bext. Cornacho
nocnegHMM MccnepoBaHuam, 310 obpa-
30BaHMEe 6bINO YHWYTOXKEHO B3pPbIBOM
cBepxHoBoid 3Be3fbl npumepHo 6000
net Ha3ap. Ho Tak kak TymanHocTb pac-
nonoxena Ha paccrosuuu 7000 ceevo-
BbIX JIET OT Hac, BUAUMbIiA CBET 06 3aTom
cobbiTiM A0 3emuK ewle He Aowen, a no-
aromy Habniogatb Ctonnbl moxHo Gyper
ewe oKono Thica4m nert!

Cronnbl TBopeHwus.



CO3BE3INE
TUPA

B HOxHom nonywapum pacnosnoxe-
HO orpomHoe co3se3aue mapa, Ha-
3BaHHOE MO MMEHW BbIMbILJIEHHOrO
cywlectBa U3 ApeBHErpe4YecKkon mu-
c¢honorum. 10 KpynHeiwee cO3BE3-
Avie Bcei He6ecHon cepbl.

3BE3[bl N OKPYXEHWE CO3BE3A TMIPbI

Cosse3nve lnppa (1) u3 «HebecHoro atnaca» Anekcangpa [pxenmvucoHa 1824 r. B OKpy>XeHUW CO3Be3nun
@unuH (HbiHe oTmeHeHo) (2), Bopon (3), Yawa (4), Cekctant (5), Llentasp (6), Hacoc (7), Kowka (HbiHe
otmereHo) (8) n Kopma (9). Camas gpkas 3se3ga — Anbta napel, Anbcapa (10), oHa B 40 pa3 6onbLue
ConHua. B xBocte pacnonoxeHa lamma Muopsl (11). «[onoBa ruapbl» BkNoYaeT natb 38e3a: 3eta (12), 3ncw-
nox (13), Oensra (14), Curma (15) n 31a (16) — HM opHON 13 HUX He CTanu NPYUCBanMBaTb COBCTBEHHOE UMS.
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[AJTAKTUKA H0KHAA
BEPTYLLIKA

OovH n3 KpacvBemwmx 06bekToB co3ee3gna -
npa — cnupanbHas ranaktuka M 83, nmetowasn Tak-
xe Ha3aHue HOxHas BepTywka. [anakTuky oTKpbI
thpaHLy3ckuin actTpoHom Hukona Jlakains B 1752 T.
Nnawvetp Beptywkun He npesbiwaet 40 000 ceeto-
BbIX NIET, @ 3T0 NpPUMEpHO B 2,5 pa3a MeHbLUE, YEM
y Hawei ranaktnkn Mneunbin [yTb.

[TPU3PAK OTTATEPA

TymanHocte NGC 3242 B co-
3se3guv [mapa nonyyuna Ha3ga-
Hve [puapak (Onutepa. Yunbam
[epwenb 0TKpbIN 3Ty TyMaHHOCTb
B 1785 r., B Te BeCbMa HECOBEp-
LUEHHbIE TENecKomnbl 3TOT 06bLEKT
BbIMSAEN KakK 3HA4YMTENbHO yBe-
nuyennblin  OnuTep.  MouwHas
B3pbIBHAsA BOMHa, 06pa3o0BaBLLa-
c B pesynbraTe CMepT 3BE3-
Obl (6enoro kapnuka B LEHTpE)
cchopmmpoBana CTPYKTYpy ABOW-
HOW 060M0YKMN TYMaHHOCTN.

TymaHHocTs NGC 3242
[Mpu3apak tOnuTepa.

lfanaktuka NGC 3314 B co3se3pun [u-
Apa npeacTaBnser cobod napy KpynHbIX
CNMPanbHbIX ranaKkTMK, nepenfieTeHHbIX
YHHUKanbHbIM cnocobom. bonee 6nu3kas
cnupanbHas ranakTMka BUAMMA ¢ 3emnu
noutu nnawms. Bropas ranaxktuka «Bpe-
3aercsi» B NEpBYI0 NOJ Yrnaom, 6An3Kum
K npamomy, obpa3ys Apkui KocMuue-
CKMii «XopoBoA».



CO3BE3INE
HEHTABP

K ceBepy ot HOxHoro Kpecra nexur
cosse3gue Llentasp. OHO BKNIOUYaer
B ceba 389 ob6uekToB, a 11 3Be3n
3TOro co3Be3fus UMEKT NJaHeTbl.

Cossesawue LleHTaBp.

[TPOKCMA LIEHTABPA

JTo co3seaame HxHoro nonywapva Heba, No paamepam 3aHuMatoLee 9-e MecTo, NpYMeYaTesibHO TEM, YTO B
Hem HaxoauTcs 6nukaiiiuas k ConHeyHon cucTeme 3Be3na — [pokcvma LieHTtaBpa (0T natuHeckoro Proxima —
«Bnkaniuas»). 310 KpacHbI kapnuk ¢ maccoi npumepHo 10—15% oT conHeyHoi.

TPOVHAS 3BE3A

lpokcuma LleHTaBpa — 3TO TpeTWid  KOMMOHEHT
TpoiHoi  3Be3dbl. [lpokcuma coBepliaeT  06opoT
BOKpYr napbl 3Be3d anbbl LleHtaBpa A n anbdbl
LlentaBpa B npumepro 3a 10 000 net. OHn ume-
toT cobcTBeHHble vmeHa Purenb (B nepesoge ¢ na-
TUHCKOT0O — «HOra», B CMbicne Hora KentaBpa) u

Tonvvan (o7 apabekoro «An-3ynvaH» —  «CTpa-
yCbi»). 3BE3bl 3TON Napbl 06PALLAOTCS BOKPYr 06LLEro
ueHTpa ¢ nepuopom 80 net. HeBoopyeHHOMYy rnasy
OHV BUHbI KaK efvHast 3Be3na — 3-9 Mo 9pKocTy Ha
Ho4yHoM Hebe. 3Be3abl Anbga LleHTaspa A n B no pas-
MEpaM 1 CTPOEHMO NoXoxu Ha ComHue.
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