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AHHOTAIIUSA

JlanHOE TOCOOME HamMcaHO, UCXO/s M3 OIbITa MPENoJaBaHus acTpo-
Homun B Illkome wm. A.M.I'opuakoBa (Cankt-IlerepOypr, IlaBmoBck,
caliT mKkosel — www.gorchakov.spb.ru) ywammmest 7-8 xiacca. Mosker
WCTIOB30BaThCS YUUTEISIMH CPEIHHUX IIKOJ UL TIOATOTOBKH K ypOKam,
MPOBEACHUS acCTpOHOMHYEeCKHX HabmromeHui. K mocoOuio mpuiaraercs
CD-ROM, conepxamuii npe3erranyu B popmate MS PowerPoint 2003, a
TaK)Xe HEKOTOPbIE aCTPOHOMHYECKHE ITPOrPaMMEI.

Jlarnas Gpormrropa HE B KOEM ciydae He IIPETeHAyeT Ha POib YIeOHH-
Ka acCTPOHOMMH, a MpeJJlaraeT JHULIb TOMOIIb IIPH MTPOBEICHUH dCHIPOHO-
MUYECKUX HAOmMoO0eHull U NepeoHAYanIbHbIM 3HAKOMCMEOM C 3BE3JHBIM
HEOOM M €ro IOCTONPHUMEYATEIBHOCTIMU. Bce OOBEKTHI, ONHCAHHBIC B
ocoOnM, MOTYT HabJIONAThCsl B HEOOJIBIINE TeIecKOoIbl. MBI pekoMeH-
JIye€M HCIIOJIb30BaTh TEJIECKOIBI C aBTOMAaTHUECKUM HaBeneHueM. Harpu-
Mep, IIMPOKO JOCTYIIHBIE M KOMITaKTHBIE Teneckornbl pupmel Meade kiac-
ca ETX nmm Beimie (LX).

Tak kak B 7 Klacce ydJamiuecs Ha ypOKaxX HCTOPHH H3y4arOT aHTHY-
HBIM MHp, TO MBI COWIH IEJIECOO0Pa3HBIM IIOMECTUTH OIMCAHUE MPOUC-
XOKICHUSI Ha3BaHUM CO3BE3[HUiIl, TAK KaK OHM TECHO CBS3aHBI C IpEBHeE-
rpedeckoil Mudoaoruei.

LBeTkoB Asekcanap CTaHHCJIaBOBHY — KaHJ. (H3.-MaT. HayK, JOLEHT
ka¢. acrpoHomuu Mar-mex Qakynsrera CIIOI'Y, mpern. ndopMaTik u
actpornomuu HIkonsr um. A.M.I'opuaxosa.

OyJIbl CBsI3aHBI C OYaraMu POXJICHMS 3Be3A. BHYyTpH TyMaHHOCTH HaXo-
JWUTCSI PACCESHHOE 3BE3HOE CKOIJICHUE SIPKUX MOJIOIBIX 3BE3[l, U3BECT-
Hoe kak NGC 2244. DTu 3Be3bl 00pa30BajINCh HEAABHO M3 BEIHICCTBA
TYMaHHOCTH.

B co3se3nuu EnunHopora pacroioxkeHo ele HECKOJIbKO SPKUX -
(Y3HBIX TYMaHHOCTEH, XOpOIIO BHIMMBIX C TOMOIIBIO OWHOKIIA:
NGC 2264 «Konycy», KOTOpass CBETHT 3a CUET 3BE€3/bl CIEKTPAILHOIO
knacca O7; mymannocme Xab6ra NGC 2261, rymannocts NGC 2177.
Caertnast razoBasi TyMaHHOCTh «KoHyc» Haxomutcst okouto 3Be3bl S Enu-
HOpOTa, ee HHTErpalbHbIN Oieck 4,7", TYMaHHOCTE pacroyioxeHa B 1 Kiic
ot CoIHIIa ¥ IMEET yTIIoBEIe pazMepsl 60°%30".

Ha ¢owne siproii quddysnoit rymannoctu «Po3erka» B Xxopoluuii Te-
JIECKOII MOXKHO YBHUJIETh LIETIOUKY M3 TII00YIL.

X Enunopora — nojynpaBuibHas NepeMeHHas, OJecK KOTOpou u3-
Mmensiercs ot 6,8 B makcumyme 10 10,2™ B Munumyme ¢ nepuogom 155
CYTOK. DTa MepeMEHHas TOCTYIHA ISl HAOMIOACHNUH B OUHOKIIb.

Opunan
Hpoucxoo;a)elme HA364HUA

OTo npeBHee co3Be3nue, KoTopoe ObUIO eme Ha kaprax [Itomemes (15 co-
3BE3MH I0)KHOTO HeOa).

Ha neGe co3Be3nne DpunaH — [UIMHHAS U3BHIIMCTAS LIETb 3BE3]l, IOX0XKast Ha
3Be3nHyI0 peky. Ilo merenmam, DpupgaH — MudHUecKas peka, B KOTOPYIO yIIal
@asron. Parron — ceiH Oora ['enmoca n KitmMeHs! — X0Ten JoKa3aTh CBOMM CBEp-
CTHUKaM, 9TO MOXXET HMPOKAaTHThCS Ha 30J0TOH KOJISCHHIE OTIA IO JKJIMITHKE.
I'enioc He CMOT OTrOBOPUTH ChIHA, XOTS HPEAYNPEXkKIal, YTO Jaxe OecCMepTHbIE
0OrH HE MOTYT YIPABJISATh €r0 KOJICCHULICH.

@®a’TOH HE MOCIYIIAJICS OTLA U [OMYAICS BBEPX, Bce ObICTpee U ObICTpee.
Bapyr BeICKOUMI yxacHblii CKOPIHOH CO CMEPTOHOCHBIM KaJIOM U Halyrall Ko-
Hel, OHM MOHecHuCh BHU3, K 3emie. Ha 3emie Hauamuch moxapbl, 3aropelich
neca u nonst. Torma Oormust est (3emuist) mompocwmia camMoro 3eBca IOTacHTh
OroHb. 3eBC MOJIHHEH pa30mII 30J0TyI0 KojecHuIy, a PasToH ynan B pexy Dpu-
JIaH ¥ noruo.

Humepecnvie obvexmul

Camas sipkast 3Be3zla CO3Be3ns — AxepHap, Ha3BaHUE KOTOPOU B TIie-
peBojie 03HauaeT «koHel pekm» (Anb Axup Anb Hap). AxepHap — neBs-
Tas 1O SIPKOCTH 3Be3/1a Ha Hebe.

€ Opunana yaanena ot ConHia Ha pacctosiHue Bcero 10,8 cBeToBBIX
JIET ¥ 110 CBETUMOCTH cpaBHUMa ¢ HammM Connuem. Ha runorernaeckoit
IUTaHETEe, BPAIIAIOIIEHCs BOKPYT HEE, MOXKET CYIECTBOBATH KHU3Hb.
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Humepecnvie 06vexmul

Camas sipkast 3Be3/1a B co3Be3quu — Kanenna, o Bozuuuero, B nepe-
BOJIE C JJATMHCKOI'O O3HAYaeT «KO304Ka», UIH «KO3JIHHas 3Be3aay». Kamnes-
JIa Ha3BaHa TakK HOTOMy, 4YTO HAa aHTHUYHBIX pI/ICyHKaX BO3HI/I'~II/II>i HECCT Ha
CBOEM JICBOM IUIeUYe KO3y. DTO IIecTas 1Mo SPKOCTHU 3Be3Ja Ha HeOe (CBe-
tumocTth Kanemner B 170 pa3 Oombire, yeM cBetmMocTh CollHIA), pac-
crosaue 1o 3toro ruranta 13 mkx. Ha camom Kanemna — gBoiiHas 3Be3na,
HO paccTOsiHHE MeXIy KommoHeHTamHu Bcero 0,05", 4To HaXxoawTcs Ha
mpezerie pa3penaroneii crrocoOHOCTH KPYITHEHIIINX TEIeCKOIIOB MHpa.

Bozne Kamenmer nerko 3aMeTUTh TpU 3BE3M0UYKH, 00pasyromue Gu-
T'ypy HEOOJIBIIOTO TPEYTOJIBHIKA — TaK Ha3biBaeMble «Kozramay. OqHa u3
«Koznat» — nepemennas € Bozandero. Kaxxapie 27 €T CBETUMOCTH 3BE3-
IIBI TTafaeT B ABa pa3a. CuymraeTcs, 4TO ee 3aTMEeBaeT TEMHBIH CIYTHHK,
BO3MOXHO, OFpOMHbIﬂ JUCK U3 ra3a v MnblJIA.

B co3Be3auu Bo3Hudero MokHO HaOI01aTh pacCEeIHHbIE CKOMJICHUS
M36, M37 u M38, B cyniHOCTH, 00pa3ymIIuX TPOHHOE CKoIuieHHe. B
0OIIIel CII0)KHOCTH BCE TPU CKOIUICHUS HACYUTHIBAIOT B CBOEM COCTaBE
350 3Be3xm, mpuyeM camoe sipkoe u boraroe u3 HuUX — M37. PaccTosiHue o
Hero paBHO 1100 nk. MicThuHHBIE MONEPEUHUKH 3aKII0UYEHBI B IIpeieiaax OT
6 1o 11 k.

Enunorpor

HPOUC.XOO!C()(?HMQ HA36AHUA

CosBesnue Enunopor mnossuiocsh
Ha KapTaXx CPaBHUTENILHO HENABHO: B
1624 romy Hemenkuii actpoHoMm ko0
Bapu BbLIEAMI TPAHUIBI 3TOTO CO3BE3-
qusi. OHO Ha3BaHO B yecTb EnuHOpora —
CHMBOJIa YUCTOTHI U NIPEAAHHOCTH.

Humepecnvie obwvexmol

B sTOM co3Be3quu HaxonsATCs
TOJILKO cJ1a0ble 3Be3[Ibl, HO NPH Ha-
OJII0/IeHUN B TEJIECKOI MOXKHO YBH-
JIETh HECKOJILKO paccesHHbIX cKomieHni. imeHHo B co3Besnuu Enunopor
pacnoJiokeHa camas sipkast yactb Miueunoro Ilytu.

B 1946 rony Ha done cBetnoit TymanHOCTH «Pozemxa» NGC 2237,
KOTOpas CBETHT 3a cueT 3Be3anl kinacca 06 (7,3™) B. Bok u D. Paitnn 06-
Hapy’XWIA MaJeHbKHE TEMHBIC MIATHBIIIKH, KOTOPBIE OHU Ha3BaJK III00y-
ne1. Pa3zmep atux 1700y Menee 1 ik, macca ot 0,01 M@ no 100 M o T'7o-
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BBenenne

K coxanenuto, B Hauane XXI Beka B Poccun mpenogaBaHue acTpo-
HOMHHU B CP€AHUX IIKOJAaX MNPAKTHYCCKU IMPEKPATUIIOCh, B TO BPEMA KakK
ACTPOHOMHMSI, 0OCOOCHHO TaKKe e¢ 00JIACTH KaK acTpO(PH3UKa, KOCMOJIOTHS,
HCCIICIOBAHNE IUIAHET, PA3BUBAIOTCS BeChbMa OYpHO, 00pa3ysi caMbld Tie-
penHuid Kpaii coBpeMeHHOI Hayku. OqHOM (HO He caMoii TJIaBHOW) MpH-
YHHOM TOTO SBJISIETCS OTCYTCTBHE KBATH(DUIIMPOBAHHBIX KAJAPOB B IIKOJIE
Y HEJIOCTATOK YIeOHBIX MOCOOMH ISl IPOBEICHHsI YPOKOB. MbI HaieeMcs,
YTO TpeiaraemMasi OpoIIIopa CMOKET HEMHOTO YIYUIIUTh CIIOKHBIIYIOCS
CUTYAIHIO U MPOOYIUTh UHTEPEC MOJIOJIBIX JHOJICH K aCTPOHOMHUHU.

[Mpennaraemoe yueOHOe MOCOOHE SIBISIETCS KOHCIIEKTOM TISITH JBYX-
YaCOBBIX JIEKIIMI, KOTOPbIE MOTYT OBITh IIPOYUTAHBI B TeUeHHE 7-8 Kiacca
yyalMcsl Ha ypoKax eCTeCTBO3HaHUs. JIeKLMH 3aTparuBaroT Herocpe-
CTBEHHOE M3y4YeHHUE 3BE3HOro Heba Mo BpeMeHam roja. B xaxayto jek-
[[UI0 BCTPAMBaeTCS HEOOJBINON OJIOK, MOSCHSIOMIUNA OCHOBHBIC MOHSTHUS
actpoHomud. OHAKO B HACTOSIIEM ITOCOOMH MBI IPUBOJIUM BCE TH CBE-
JICHHS B HaYaJIe KHUTH.

B HacTosimiee BpeMs CyIIecTBYeT BO3MOXKHOCTh 000PYI0BATh IIKOTY
HEOOJBIIUMHU, HO COBEPIICHHBIMH, HHCTPYMEHTAMH Ul IPOBEICHUSI ac-
TpOHOMUYECKUX HabmtogeHuid. Cleayer OTMETUTh, YTO HENOCPEICTBEH-
HOE TMPHUKOCHOBEHHE pedsAT K m3ydeHuio BcenmeHHOIT HeceT B cebe He
TOJIBKO HAY4YHYIO, HO U OOJIBIIYI0 ICTETUYECKYI0 U 3MOLMOHAIBHYIO Ha-
IPY3KY, OCTaBJIsisl He3a0bIBaE€MbIC BIICUATIICHHUSL.

B IlIxone um. A.M.I'opuakoBa Opiia obopymoBaHa oOcepBaTOPHA,
ocHoBHO# Teneckon e€ — Meade ETX-105. Teneckon ominyaetT KOMIAaKT-
HOCTb, BBICOKOC Kad€CTBO OIITUKH, JIErKOCTh YCTaHOBKHU H He6OJ'HJU_laH
neHa. Ho camoe riiaBHOe TO, 4TO 3TOT TEJIECKOI SIBJISIETCS aBTOMAaTHue-
CKUM U MOXKET CaMOCTOSTEIIFHO HAaBOIHMTHCS 32 HECKOJBKO CEKYHI Ha
mo60i u3 14 000 00bEKTOB, MMEIOLIUXCS B €ro 0a3e. IT0 00CTOSATENBCT-
BO 4Ype3BhIYANHO yBenwuuBacT 3()(HEKTUBHOCTh HAONIONCHHMA, TaK Kak
BCEro 3a IoJr4aca IpyIia MKOJbHUKOB MOXKET MPOHAOII0IATh OKOJIO Jie-
csiTKa HeOecHbIX cBeTul. B Terneckorn Jierko Habmonatorest Jlyna, miaHe-
ThI, TBOMHBIC 3BE3/Ibl, PACCESIHHBIC U IIAPOBbIC 3BE3/IHBIE CKOILJICHUSI, SIp-
KHe Ta30Bble TYMAHHOCTH W sipyaiiiiie u3 ranaktuk. KoHewHo, npu Bo3-
MOYKHOCTH, LIKOJIE CIlieAyeT MmpuoOpecTn OoJiee KPYIHBIA HHCTPYMEHT
(muametpom 250-300 mMMm). B Takoil Tenmeckom BO3MOXHO HaOIOACHUS
YK€ JOCTATOYHO CJIa0bIX I'aJlaKTUK U YBHIETh CTPYKTYPY SIPKHX OOBeK-
ToB. Teneckon MoxHO ocHacTuTh [13C-marpuieii U moiay4ars QoTtorpa-
(un HemocpeACTBEHHO Ha KOMIbIOTepe. HO <«OKUBBIX» HAOIMIOICHUN 3TO
HE 3aMCHHT.



WHudopmaluio 0 MOCIeHUX OTKPBITUSIX B aCTPOHOMUH, HHTEPECHBIX

SIBICHUSIX MOYKHO HaiTh B MHTepHer. IlpuBenemM HECKOJIBKO Hamboiiee
HUHTEPECHBIX PYCCKOSA3BIYHBIX CAUTOB.

www.astronet.ru — Poccuiickast acTpoHOMU4€ECKas CeTh
college.ru/astronomy — OTKPBITBII KOJUIEIK «ACTPOHOMUS
www.starlab.ru — HayuHslii moprai iro0uTeNei acTpOHOMHU
heritage.sai.msu.ru/ucheb/Bogdanov — Hcmonbs3oBanue pecypcoB
cetu MHTEpeHeT pu U3y4yeHUU aCTPOHOMUU

samod.chat.ru — [TyreBoauTens actpoHoma no MHTEpHET
www.astronomy.ru — XKypHain «3Be3goder
www.m31.spb.ru — AcTpOHOMUS 1 KOCMOHABTHKA
elementy.ru — DnemenTsl bonpmoi Hayku

www.sciam.ru — JKypHaan «B Mupe Haykm»
www.astro.spbu.ru — Actponomusi B CITOI'Y

CyH.IeCTByeT JABa BCJIIMKOJICTIHBIX MYJIbTUMEINA H3IaHWs, KOTOPBIC

CMEJI0O MOKHO PEKOMEHAOBATH YUUTEIIAM aCTPOHOMUHU U yUallIUMCH:

Ilepbrii B Poccun moOnHBIA MynIbTUMENUUHBIA Kypc acTPOHOMUH
«OrtkpbITas acTpoHOMHUS 2.6

[MomHODYHKIIMOHATBHBIN KOMITBIOTEPHBIA TUIAHETApUi UIs JF0OHTe-
neit actpoHomud U mpoeccronanos «RedShift 5.1»

B MOCJICAHNE HECKOJIbKO JICT CTAJIM BBIXOJUTH MHTCPECHBIC IIOITY-

JSIpHBIE M3JaHWS 10 acTpodusmke, KOCMOJIOTHH, (HU3MKE MHKPOMHpA.
Jst 7-8 Ki1accoB MOXKHO MOPEKOMEHA0BATH CIEAYIOIINE N3aHuUs:

Kymukosckuii I1.I°. CrpaBounuk smooutens actpoHomu. 2002,

3urens ©.10. Cokposuiia 3Be3aHoro Heba. 1986.

Anexcarnp [llnmbanes, Atnac 3Be3gaoro Heba, 2006

Ouner Yroasuukos, Hebo navana seka: 2001-2012, 2006

Pobun Keppon, 3se3nnoe HeOo, 2003

Po6un Keppon, 3Be3aub1i kasieHaapb, 2005

Pobun Keppon, Beenennast. Barisiz ¢ kocMudeckoro Tesneckoria «Xaoom», 2004
Jleononbno benakkuo, bonwmioii arinac Beenennoit, 2004

Kypnans! «BceneHnas» u «3Be3104eT»

Awmepukanckuii xxypHai Sky&Telescope

Bce oTM KHUTM M KypHalbl MOXKHO 3aKa3aTb B HMHTEPHET-Mara3MHax
WWW.Urss.ru ¥ www.astronomy.ru

Humepecnsie 0o6vexmul

o brausnenoB Kacmop sBnsieTCsl TPOWHOM 3BE3/0M. YK€ B IIKOJb-
HBIIl TEJIECKON MOXKHO pPasriisiieTh, YTO ITO JBE TonyOble 3Be3nsl Kac-
top A u Kacrop B, umeromue 6Greck 2,0™ u 2,9™, naxoasiuyecs Ha yrio-
BOM paccTtossHuu 6,1" npyr ot apyra. Ha pacctosHuu 73" oT HuUX Haxo-
mutcest Kacrop C, KpacHblii Kapiuk, uMmerommii 6ieck Bcero 9™, Bce Tpu
3Be3/bl 00JaJal0T OJAMHAKOBOM COOCTBEHHOW ckopocThio. Kakmas wu3
9THX 3BE3Z SBISAETCS CHEKTPAIbHO-ABOMHOW, MOATOMY, CTPOTO TOBOPS,
Kactop — rpynmna u3 mectu 38e3x!

MosxHO TONpPoOOBaTh pa3NeNUTh €IIe ONHY (QH3MUYECKYI0 Napy
8 Brmsnenos. ['aBHas 3Be31a — KEATOBATHIA rMradt 3,5 numeer Ha pac-
CTOSIHUM BCero 7" MaJleHbKOro KpacHoro ciytHuka 8,2™. Cyns 1o asuxke-
HUIO 3BE3], TTaBHAsI 3B€3/1a IMEET €I11€ OJHOTO CITyTHHKa MacCOH B YEThI-
pe pasa (!) 6onbire. Ho Mbr Huuero He Buaum! BrickasaHo mpesmnonoxe-
HHE, YTO HEBUAMMBIN CyTHHUK O BiInu3HEI0B — yepHas 1pIpa.

Psimom co 3Be3namu | u 1 Biim3HenoB MoXHO yBUIETH cliabeHbKOE
ISITHBIKO 5,1™ — paccestroe ckoruieHne M35. D10 3Be3/1HOE CKOILICHHE
COCTOUT U3 npuMepHO 120 3Be31 U pacrnoyokeHo Ha paccTossHuU 830 MK,
yII0BOi tuamerp ckorieHus: okoiao 40°. [ToaTroMy 3TO CKOIIEHUE JIydlie
HAOIIOAATh B XOPOIIUI TPHU3MEHHBII OMHOKIIb WJIH IIKOJBHBIA TEIECKOTI.
Panom ¢ auM Haxomurcs Oosee manekoe ckoruienne NGC 2158. B rene-
CKOTI ¢ OOJIBIIUM TIOJIEM 3peHH (IIPU MAJIOM YBEIHYCHHUN) MOXXHO OOUTh-
Csl TOTO, YTO BbI YBUINTE J]BA CKOIUICHHS Cpasy.

Bozanunii

Hpoucxoo;cdeHue HA36aHUA

OT0 IpeBHeiilee co3Be3/1He, U3BECTHOE CO BPEMEH
[TTonemes:. CunTaercs, 4YTO OYEPTAHUSI CO3BE3/MSI HAIO-
MUHAIOT KO3bl0 LIKYpYy. B JlpeBHem Kurtae cuuranocs,
YTO 3TO CO3BE3/[ME HANIOMHUHAECT OUEPTAHHS BO3AYLIHOTO
3Mesl.

A Ha npeBHHMX KapTax co3se3nue Bosznumyero uso-
Opaxxanoch B BUJE YEJIOBEKa, AEPIKAIIETO B MPABOH pyke
KO3y M JIBYX KO3JIAT, a B JEeBOH — BOXOKH M KHYT. Co-
TJIACHO JIPEBHETPEdecKoil erense, naps AGuH DpHUXTO-
HUH TEepBBIM HM300peNn IBYXKOJECHYIO KOJIECHHILY, 3a-
NIPsDKEHHYI0 YeTBepKoH jomaneid. OH BBeJ CIIOPTUBHBIC
COCTS3aHMsI Ha KOJECHHIAX B 4eCTb OOTHMHU AQHHBI.
Boru nHarpamunm DpHXTOHMSA, OMECTHB €ro Ha HebOe B
BUZE co3Be3aus Boznuuero.




Humepecnvie 06vexmul

Ilpoyuon — spuaiiiias 3Be3na B co3se3auu Manoro [lca u cenpmas
3Be37a M0 ApKOCTH Ha HeOe. [IpoInoH uMeeT KeATOBaThIi IBET U OTHO-
CUTCA K crekTpanbHoMy knaccy FS5, ero panuyc pasen 2 paguycam CoiH-
11a, CBETUMOCTB B 7 pa3 Ooibiue cBeTuMocTH CoHIa. DTO 0JJHA U3 CaMBbIX
ommkaiimmx k ConHiy 3Be3n: pacctosiHue a0 [Ipormona Bcero 3,49 mk.
[IpounoH — nBoMHas 3Be3la, BTOPOW KOMIIOHEHT [IBOMHOM CHUCTEMBI C
oneckom 10,8™ sBisiercst GebiM KapimukoM. [Ipesckasanue, uto [pomnoH
SIBIISICTCS TBOWHOW CHCTEMOH, caenaHo B 1844 romy HEMEIKUM acTpOHO-
MoM beccenmem, HO Moka3aHO OBIIO C TIOMOIIBIO HAOMIOICHUN TONBKO B
XX Beke. B Hebouspime TenecKomsl pacCMOTPETh 3Ty 3BE3JO0YKY, HAXO-
nsmrytocsi Becero B 4" ot [Ipormiona — HemocunpHas 3a/1a4a.

brnusaensr

HPOUC.XOO!C()(?HM(? HA36AHUA

Co3Be3ue MOMy4MJIO Ha3BaHHE B
gyecTh apronaBToB — Kacropa u Ilomm-
neska (ITommykca). Y npexpacuoii Jlemst
or Benukoro Oora 3eBca OBUIO JBOE
nereit — noubr Enena m Benukuii repoit
ITomuneBk. A ot uwapsa Cnaprsl TunTa-
pes Toxke OBUIO JABOE AeTed — I04b
Knumuecrepa u coi Kacrop. Ionuaesk
MOy4Hs OT CBOETO OTIa OGeccMmepTue, a
KacTop 6bu1 OOBIKHOBEHHBIM CMEPTHBIM.
Kacrop n [lonuaeBk ObUH OYEHB APYXK-
HBl C CaMOrO JETCTBA; BIIOCIEACTBUHU
OHH CTaJM 00’KECTBEHHBIMU MOKPOBHTE-
msiMu 1pyx661. Korma Kacrop moru6 B
cpaxenun, ITomuneBk (IToyutyke) oTka-
3ajcst OT OeccMepTHs M el pasjie-
JUTh y4acTh Jpyra. Bemukuii 3eBc mo-
MecTusl OpaTheB Ha HeOe C YCIOBHEM,
4TO OHM OyAyT OJWH AEHb KHTh CPEIU
OoroB Ha cemiom Onumine, a Opyrou
JIeHb ONyXJaTh IO MPAYHBIM MOJAM
Awnpa. C tex nop co3se3nue bim3HenoB cunTaeTcst CO3BE3UEM APYKOBI M BEPHO-
CTH.

B npeBHOCTH 9Ta TpymIia 3Be3/1 Ha3bIBaIach Takxke «JMOCKypamMm» — IeTbMH
3eBca. B npesHeM BaBuiioHe Takke cuMTanu 3TU JBE 3BE3/1bl HEPA3IydHOU mapoi
U JIaJIM UM Ha3BaHHE «I1ACTYX U BOMH». A (DMHHUKHHIIBI [10JI1araiy, YTO 3TH 3BE3/1bI
SBJIAIOTCS OJIM3HELIAaMH U IOMOT'AIOT IIPU ONACHOCTAX B MOPCKHX IyTEIIECTBUSX.
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Yto MOXKHO yBUJIETH Ha HEOE

Hu 00HO dicusomHoe He cmauem cMon-
pemb 6epx... Tonvko smo Henenoe coz0anue —
Yenogex — mpamum epems NONycmy, enases Ha
Hebo.

T'epbepm Yannc

3Be3abI M CO3BE3 U

[Tpu B3mIsAIE Ha 3Be3MHOE HEDO, ITepBOE, YTO oOpaimaeT Ha ce0s1 BHU-
MaHHE — 3TO Pa3Nu4ue 3BE3] MO SPKOCTH, WIH KaK TOBOPAT aCTPOHOMEI,
10 BHIUMOMY OJyiecKy. DTO pa3nuyue OOBSICHAETCS ABYMS NMPUYNHAMH:
pa3IMuHON yNAJIEHHOCTBIO 3BE3]] U JEHCTBHUTEIBHBIM Pa30pOCOM CBETH-
MocTei 3Be3/1. CyIecTBYIOT 3B€3/1bl 3HAUUTEIBHO OoJiee SIpKHe, YeM Hallle
Connue. Hanpumep, Bera (o Jluper) B 50 pa3 sipue Haiero cpeTuia, a
Kanonyc (o Knist) — mourn B 5 000 pa3! OnHako 3Be3/ibl yAaJI€HBI OT HAacC
Ha KOJIOCCAIBHBIC PACCTOSHUS, M0 Oyvokaiiield 3Be3nsl 40 TPUILTHOHOB
kuomerpoB. CBeTy TpeOyercst OKoo 4 JieT, YTo0bl IPOUTH 3TO paccTosi-
HHE, a Ha Toe3[e BaM OBl MOTPeOOBAJOCH IyTEHIECTBOBATH OKOJIO S50
MUJUTHOHOB JIET, a)ke Ha caMOM OBICTPOM KOCMHIYECKOM amapare, JBU-
raromuMcst co ckopoctbio 40 kM/c moHago6mock 661 okoio 30 ThIC. neT!
PaccrosHuMsS 10 3BE31 M3MEPSIOT MO0 B CBETOBBIX roaax (1 cBeToBO# To7
— paccTosiHHUEe, KOTOPOE CBET MPOXOJUT 32 TOJ — OKOJIO | TpJiiH. kM), 1100
B mapcekax (1 mk paBeH 3.26 cB. rona). M3-3a orpoMHON ymaneHHOCTH
3BE€3/J] Mbl MOKEM HUX BHIACTH UX JIMIIb KaK CBETAIIIUECA TOYKH HAa HOYHOM
HeOe. Jlnem rony0oii Gpon Heba 3aTMEBACT CBET 3BE3I.

VYke B aHTHYHBIE BpPEMEHA 3Be3/bl OBbUIM YCIOBHO pasJeleHbl Ha
LIECTh TPYII MO MX BUAMMOW sipkocTH. Camble sSipKHe 3Be3/bl Ha3BaIH
3Be3/laMH epBOW BenuuuHbl (0003HayaroT 1™ — OT JAaTHHCKOrO ciioBa
magnituda), cample crmadble 3Be3/bl, JOCTYITHBIE HEBOOPYKECHHOMY TJa3y
— IIECTOH BEJIMYUHBL.

B XIX Beke ¢ MOABICHHEM TOYHBIX (POTOMETPHUUECKHX MPHOOPOB
BBISICHHUJIOCH, YTO 3BE37bI NEPBON BeNMYMHBI TipuMepHO B 100 pa3 spue
3Be3 mecToi BennuuHbl. CTamu BBOAUTH APOOHBIC BETUYNHBI IS yKa3a-
Husl Ooslee TOwHOro 3HaueHHsA Oyiecka. Cample sIpKHe OOBEKTHI MOTYT
HUMCTbh HYJICBYIO M JaXX€ OTPUUATCIIbHYIO 3BE€3HYIO BCIIUYHHY (TaKI/lX
3Be3]l ToJibko Tpu — Cupuyc, Kanonyc u Apkryp). B Tenmeckon xe moc-
TYIHBI 3B€3/IbI CEIbMOIA, BOCBMOU BEUUMHBI U OoJiee ciiabbie (COBpeMeH-
HBIE TEJIECKOIBI MOTYT «BHETh» 3Be3/bl BILIOTH 10 30 BenuunHbl). Crre-
JIyeT 3allOMHUTB, YTO CJIOBO «BEJIMYMHA» B JJAHHOM CIIydae He umeem Hu-
ye2o0 00We20 ¢ pasmepom 36e30bl, a PasHUNA HA 5 3BE3JHBIX BEJIMYHH
COOTBETCTBYET pa3IMuMIo CBETOBOro notoka B 100 pas.



3Has paccTOSIHHE 0 3BE3/IbI, MOYKHO BBEIYHUCIUTH €€ CBETHMOCTb, T.C.
TO BO CKOJIBKO pa3 3Be3fa sipue i Tyckiee Connma. Cample sSpKue 3Be3-
JIbl MOTYT UMETh CBETHMOCTh B THICSIUHM pa3 OoJbuie, yuem CouHie; a ca-
MbI€ c1a0ble — B COTHH pa3 MeHbIe. YacTo BMECTO CBETUMOCTH YIOTPEO-
JISIFOT TEPMHH abCONIOMHAs 36€30HASL 6elUYUHA. DTO TaKOW OJECK 3Be3/Ibl,
KOTOpBIH OHa OBl MMelta, moMeleHHas Ha paccrosiaue 10 nk (v 32.6 cB.
roja). AOCONIOTHAs 3BE3/[HAs BEIMYMHA SPYAWIINX 3BE3] COCTABISACT
—5™ abcomroTHas BenMYMHA CIabbIX 3Be37 MokeT ObiTh +15™. ConHie
UMeeT abCOIOTHYIO Bennuuny +4,7",

BHUMaTEeTBHBIN B3I B COCTOSIHUM 3aMETHTBH, YTO 3BE3IBI (0CO-
OCHHO sIpKHe, IBET CIA0BIX 3BE3/I IIa3 He Pas3iIMyacT) UMEIOT pa3HbIe IIBe-
Ta: roayOsle, Oemple, )KeNThIe, OpaHKeBbIe, KpacHbIE. JTO NEHCTBUTEIBHO
Tak. LIBeT 3Be3/bI CBUACTENRCTBYET O ee TeMieparype. ['omyObie 38361
HMEIOT CaMyl0 BBICOKYIO TEMIIEpPaTypy, KpacHbIe — CaMyr HHU3KYH0. Ac-
TPOHOMBI HCIIOJIB3YIOT JUIsi OOO3HAueHHMsl IIBETa 3Be3Jbl Oojiee TOHKOE
IIOHATHE — CHeKTpaﬂbeIﬁ KJ1acc. HpI/IMepﬂoe COOTBCTCTBUC IBCTOB, TCM-
mepaTypsl TOBEPXHOCTH 3BE3IbI U CIEKTPATBHOTO KIJIACCA NPUBEACHHI B
ClIeyromIeH Tabmmiie.

CymecTByloT (DyHIAMEHTAIBHBIC 3aBHCHMOCTH MEXIY CBETHMO-
CTBIO 3BE3/bI, €€ CIHEKTPAIGHBIM KJIACCOM, MAacCOH M (PU3UIECKUM pa3Me-
poM. He BrmaBasich B moapoOHOCTH, CIEQyeT CKa3aTh, YTO OOIBITMHCTBO
3BE3/ MPHUHAUICKAT TAK HA3BIBAEMOH TJIABHOW IOCIENIOBATEIHHOCTH, B
KOTOpPOW CBETHMMOCTh 3BE3/[bl TEM BBIIIIE, Y€M BHIlIe Temmneparypa. Y 06o-
Jiee TOPSTYMX 3BE37] OKA3hIBACTCS BBIIIE M Macca, U Gu3ndeckuit pasmep. B
MpoIiecce IBOIIOIIH 3BE3/IBI «CXOIAT C INIABHOW MOCIIETOBATEILHOCTH H
MOTYT HEPEHTH B CTaJlUIO KPACHO2O 2ucanma. DT0 04eHb Oosplive (ana-
METp 3BE3Il MOXET JOCTHraTh pasmepa opOuThl 3emuid U Ooiblie!), HO
xonoaubie (30004000 K) 3Be3mbl ¢ BHICOKMMH CBETUMOCTSIMH B CHITY
OopmIoi oBepxHOCTH. Tlociie cTaguu KpacHOTo THTaHTa, 3BE31a MOXKET
CKATBCS B Oeblll Kapauk — YPE3BBIYAHO MaTyro (pa3MepoM ¢ 3eMilro),
IUIOTHYIO, TOpsdyro 3Be3ay. OMHAKO W3-3a MaJloOW MOBEPXHOCTH CBETH-
MOCTB 3THX 3B€3]] HEOOIBIIIas.

B mociemHMX cTaaMsx SBOIIONUHA MAaCCHUBHBIC 3BE3IBI MOTYT BEI-
3BaTh TMTAHTCKYIO BCIIBIIIKY, HA3BIBAEMYIO BCIIBIIIKON C8EpXHOBOL 3BE3-
nel. Ha3zBaHme Kak pa3 HE OTpa)kaeT CYTh COOBITHS: CBEPXHOBas — 3TO
nporecc Tudenu crapoi 3Be3Abl. [lociae BCTIBIIIKKA CBEPXHOBOW Ha MECTe
3BE3JIbI MOXKET OCTATHCS IK30TUUECKHI 00BEKT — HellmpoHHast 36e30a I
JlasKe uepHas Obipa, OKpYKEeHHasi TYMaHHOCTBIO.

Bonbmoe uucno 3Be3n (cumraercd, uto cBeime 50%) sBusroTcs
0BOUHBIMU U KDAMHbIMYU CUCTEMaMH. B HEKOTOPBIX CITydasX TBOWCTBEH-
HOCTh MOJKHO 3aMETUTh B TEJECCKOIM, U JaXKe ONPEISIUTh Mepruos odpa-
IICHUS 3BE3J] OTHOCUTEIBHO OOIIEro MeHTpa TsHKECTH. ECITM KOMITOHEHTHI
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Ui Ha 3ape B UIoJie (A1 CEBEPHOTO MOJYIIApHsi), PEABEIIal Hayalo Massmei
JKapbl, CaMbIX KapKUX JIETHUX AHEH. [1o JaThiHU ClIOBO «coOaka» 3BYUHT KaK «Ka-
HuC». OTCI0a TIEPHOJ JICTHETO 3HOSA M OTABIXa OT CElIbCKOXO3SUCTBEHHBIX paboT
Y PUMJISIH OJTy4MJT Ha3BaHUE «KAHUKYJIBD» — «COOAUbU THI».

Humepecnvie obvexmul

o Bonpmoro INca — Cupuyc — camas sipkas 38e3/1a Ha HeOe, IMeroIas
OTPHIIATENFHYIO 3Be3HYI0 BenmuuuHy m = —1,4. Cupuyc — omHa u3 Ou-
JKaWIIMX K HaM 3BE€3[l, PACCTOSIHUE 10 HETO 9 CBETOBBIX JIET. B Teneckomnbl
okono Cupuyca BHIEH CITyTHUK — O€bIi KapJHK, KOTOPbIil ObUT OTKPHIT B
1862 romy Knapkom npu ucnbitanuu 46-cMm pedpakrtopa. Tak Obut OT-
KPBIT IICPBBIA OCJIbIH KapJIKK.

B cosse3auu bosbiioro Ilca HemHoro roxHee sipkux 3Be3n Cupuyc
u Mup3zam pacnosoxeHo paccessHHoe ckoruieHue M41. MHrerpanbHbIit
0s1ecK 9TOT0 CKOIUIenus 4,8™, urcino 38e3/1 B CKOmeHnd — 90, paccTosHue
1o nero 0,65 knc, nuameTtp 9 nk, yriaooi auametp 50°.

Hmxe CupHyca JIerko OTBICKAaTh 3B€3y O°. DTO — THITHYHBIH Hpe/-
CTaBUTEJb PEIKOTO Kiacca 3Be3x Tuna Boavgha—Patie. D 3Be31b6I OyK-
BaJIBHO HCTEKAlOT I'a30M, ITOKHJIAIOIIMM 3BE3Jy CO CKOPOCTSIMH B He-
CKOJIBKO THICSY KM/C. BBICTpOTEYHOCTH HAOIMIOMAEMBIX MPOIIECCOB HE OC-
TaBJSIeT COMHEHHI, YTO B MOJOOHOM COCTOSHHH 3Be€37a HAaXOIHUTCS HE
0oyiee COTHH TBICSY JIeT. 3HAUUT 3Ta 3Be3[a — OHA U3 CAMBIX MOJOIBIX,
KaK#e TOJIBKO MOYKHO HaOIro1aTh Ha Heoe.

Mainmiii Ilec

Hpoucxoofcdeﬁue HA36aHUA

CyliecTByIOT pasHble BEpCMM Ha- /| ™~ M\ AN / < J\i\\ '
3BaHMs OTOro cossesnus. Ilo OMHOMY FANTSVINOR 7 \
JpeBHerpedeckoMy Mudy 3To co3pesnue o T2,
HAa3BaHO B YeCTh MEHBLIEr0 M3 JABYX
ncos OpHoOHA, 1O JPYroMy — B 4eCTb
cobaku Opucces, KOTOpas BEpHO JKAajia
ero.

A BoT Ha3BaHue 3Be31bl [Iporron
MIPOM30LLIO OT NPOKUOH, YTO O3HAYaeT
«IIPEIIECTBEHHUK IICa», WM «Iepei-
HAS cobakay, TO ecTh, cBA3aHo ¢ Cupuycom, o bosbmmoro Ilca. IlosBnenue atux
3Be3]] Ha HeOe ErumnTa B IpeBHOCTH JKAaNU C HETEPIIEHHEM, TaK KaK OHHU IpeJBe-
manu pasnuB Huna.
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Humepecnvie 06vexmul

o Tenbua — Anvoebapan — sipkas 3Be31a KPaCHOBATO-OPAHKEBOI'O
usera. Busyanenas Benuunna 0,85™. D10 3Be3ma ruranr, ee paguyc B 50
pa3 6outblire paguyca CosHIa.

B co3Be3anu MOXHO HaONIOIATh OJHY U3 CaMbIX 3HAMCHHTHIX 3a-
TMEHHO-TIEPEMEHHBIX 3Be3ll — A Tembiia. OHa MEHsET CBOW OJeck ¢ Iie-
puogom 545 nweii or 3,4™ B Mmakcumyme 110 3,9™ B MEHEMYMeE.

B cos3Besgum Tenblia pacmoioKeHB XOPOIIO BUAWMBIE HEBOOPY-
JKEHHBIM TJIa30M PacCesiHHbIE CKOIUICHUs «[lnesa0bi» u «l uadwvi». B kara-
nore Meccoe [lmesapl pacnonoxkeHsl mon HoMepoMm 45. PaccrosHue 1o
Hero 130 mk. B aToMm ckomieHnn 30pKue JI0AM MOTYT YBHAECTH CEMb HaH-
Oonee SAPKUX 3BE3], MMEMOIIME COOCTBEHHBIE MMEHa jodyepeld ATiaca:
Anvyuona, Tavieema, Mepona, [[enena, dnexmpa, Acmepona n Maiis.

«luadwvry — Onmxaiiliee K HaM paccesiHHOE CKOIUICHHE, PACCTOsIHUE
1o Hero 40 nk. «'uanp» UMEIT HaHOOJBIIKE yrioBoi pasmep 6007, 06-
11ee 4ucio 38e37 B ckorieHu: — 100.

Ho campiii wuHTEpecHBIH OOBEKT B 3TOM co3Be3muun — M1
(NGC 1952) — Kpabosudunas mymanHocmy, 0OCTaTOK BCIIBIIIKU CBEPXHO-
Boii 1054 ronma. HeBoopyxenHsM Ti1a3om KpaGoBuiHasi TyMaHHOCTb He
BHJHA, HO B OMHOKJIb WJIM B IIKOJBHBIN TEIECKON BUIHO MAaJCHBKOE TY-
MaHHOE IITHO pasMepoMm 6'%4°. B mentpe KpaboBmaHOW TyMaHHOCTH
oOHapyXeH ITyJbcap — HEHTpoHHas 3Be3fa. KpaboBuaHas TyMaHHOCTB
SIBIISICTCSI OTHUM M3 CAMBIX MOIIHBIX HCTOYHUKOB PaIHOM3ITyYCHHS.

Bonrwmoii [1ec

Hpoucxoofcdeyue HA36AHUA

Y camoii sipKkoif 3Be3bI HAlIETO HeOa, N3BECTHOM
C CaMBIX JPEBHEUIINX BPEMEH, CYIIECTBYET COOCTBEH-
Has uctopus HazBaHus. CioBo «CHpHYC) NPOUCXOIUT
OT CaHCKPHUTCKOIO cHap «cHsATh». Erumerckoe Ha3Ba-
HHe 3Toi 3Be31bl «CoTuc» Tarke o3Hayano «Jlyuesap-
Has». B mepeBoae ¢ apabekoro cnoBo «Cupuycy O3Ha-
gaeT «mechs 3Be3fa». [lo-apabckum Ha3BaHUE 3TOM
3Be3abl 3ByunT Kak Amr-Illn-pa  («oTKpbIBaromuii
nBepb»). CHpHyc KyJIEMHHHUPYET B CEpeIUHE SHBAPS U
OTKpBIBACT BJIAYKHBIN CE30H B I0XKHBIX CTPaHaX.

C cosBe3nueM bonbmioro Ilca cBg3aHo c10Bo Ka-
HUKyJbl. [leno B ToM, uro xpeus! JpeBHero Erunra
TIIATENbHO OTMEYAId MOMEHT, KOTa HauHHAETCs pa3-
muB Hwuma, a 3arem netHuii 3HO#. Cupmyc, BOCXOAd-
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Ype3BBYAHO OIU3KU APYT K APYTY, TO AJS ONpEAeTCHHUsS IBOWCTBEHHO-
CTHU HCHOJB3YIOTCS KOCBEHHBIE METOJIbI, TJIABHBIM 00pa3oM, CHEKTpalib-
Hble. VI3yueHne JBOMHBIX CUCTEM OUYEHb Ba)KHO, MOCKOJIBKY OINpEEICHUE
Op6I/lT ﬂBOﬁHbIX 3BE3 MMO3BOJIACT Y3HATHh HCNOCPEACTBEHHO X MACChI.

CyIIecTBYIOT 3BE3/Ibl, MEHSIOIIHUE CO BpeMeHeM cBoH Oieck. Yacto
3TO CTPOro MEPUOJUYECKUI Mpollecc, MUMEIOLUN pa3Hylo mnpupony. Y
3AaMMEHHO-NEePeMEeHHbIX 3BE3]l TIEPEMEHHOCTb SIBISIETCSl CJEICTBUEM 3a-
TMEHUSI OJTHOH KOMITOHEHTOW Ipyrod. Y KiacCHYecKuX yegeud Npudun-
HOW TMEePEeMEHHOCTH SIBIITIOTCS TEPHUOIMYECKHE ITyIIbCAIlMH 3BE3/bI, TPH
KOTOPBIX OHa B TEYEHHE HECKOIBKO ITHEH paciiupsercs, a SPKOCTh ee
YMEHBIIAETCs, TaK KaK CHIIBHO Ma/laeT TeMIIepaTypa MOBEPXHOCTH, 3aTEM
3Be3/la CHKUMAETCSl, a TEMIleparypa ee 1 OJIeCK COOTBETCTBEHHO YBEIIUYH-
Barorcs. Mismenenune Grecka cocrasiusier okono 17, Y momromepuomude-
CKUX IMEPEMEHHBIX MEPUOJIBI JOCTHTAIOT COTEH CYTOK, a U3MCHEHHUE OJie-
CKa HECKOJBKO 3Be3MHBIX BeIHUUH. OCOOBIA KJIACC COCTABIISIOT HOGblE
3Be3abl. VX Ha3BaHHE CBA3aHO C TE€M, YTO Ha HeOE BAPYr HEOXKUIAAHHO
MOSIBIIICTCST TOCTATOYHO SIPKUH (YacTO BHIUMBINH HEBOOPYKCHHBIM TJia-
30M) OOBEKT, B TOM MECTE, IJI¢ paHbIlle, Ka3aJloch, HUYero He ObuIo. [le-
TAJIBHOE UCCIICIOBAaHHE ITHX OOBEKTOB IMOKA3aJI0, YTO HOBBIC 3BE3IbI SB-
JISFOTCS. TECHBIMU JIBOMHBIMH CHCTEMaMH, B KOTOPBIX BEIECTBO C OJHOM
KOMIIOHEHTHI TEpeTeKaeT Ha IPYTYI0, BBI3BIBAS TEPMOSACPHEBIN B3pHIB.
Kak npaBmito, Takue 3Be3/1bI HCTIBITHIBAIOT BCITBIIIIKY HEOTHOKPATHO.

Ho cample MOIIHBIE BCIBIIKH 00pa3yiOT CBEPXHOBBIC, O KOTOPBIX
MBI YK€ TOBOpWIH. BO BpeMs BCTIBIIIIKK CBEPXHOBOM 3BE€371a MOXKET CHSThH
KaK BC€ 3B€3/IbI TAJJAKTHKH BMECTE B3sThIe!

Bcest HeOecHast cdepa B HacTosiee BpeMsi pas3jieiieHa Ha 88 ycioB-
HBIX YYaCTKOB pa3HOi (HOpMBI U pa3Mepa. DTH YYaCTKH HA3BIBAIOT CO-
3BE3AUSAMH, KOTOPHIM OBUIM HaHbI OOJBIICH YacThi0 MH(OJIOTHYCCKHE
HA3BaHUA €Ille B JIPCBHOCTH. HanmMeHOBaHUS CaMbIX SPKUX 3BE3J MPOM3-
BOJATCS TPEUCCKUMHU OYKBAMH C YKa3aHUEM Ha3BaHUs co3Be3aus. OObru-
HO (HO HE Bcerga) o — camasl sipKasi 3Be3qa co3Be3aus. Heckonbko COTeH
3Be31 WMEIOT COOCTBEHHBIE WMEHA, JaHHBIE B OCHOBHOM apaOCKUMH
CPEIHEBEKOBBIMU aCTPOHOMAaMH.

3Be3aHbIE CKOIIEHHUST

B npupoze cymecTByOT CKOIICHUs! 3B€3]], CBSI3aHHbIE OOIIUM IpO-
ncxoxneHneM. Hanbonee sipkue 3Be3qHbIC CKOIUICHHMS, Hanpumep, [Tes-
JbI, 3aMETHBI Ja)XK€ HEBOOPYKEHHbIM TIia3oM. CyllecTByeT 1Ba THIa
3BE3[HBIX CKOIUICHWH: paccesHHbIE U mapoBble. IlepBble HE UMEIOT YeT-
KOW ()OPMBI M COZIEPKAT OT HECKOJIBKHX JECATKOB JIO HECKOJIBKHX THICSIY
3Be3]. lllapoBble CKOIIIEHUSI CONEPXKAT COTHU THICAY M Ja’Ke MUJITHOHBI



3Be31 U UMeEIOT cepudeckyro popmy. K coxanenuto, Bce 1LapoBbie CKOII-
nenust naneku ot CosHI@, TO3TOMY BUIHBI JIMIIb B TEIECKOIL.

I'azonbLieBBIE TYMAaHHOCTH

Kpome 3Be3nHbIX 00pa3oBaHuil Ha HeOE MOXKHO YBHJIETh B TEJIECKOI
(1 make HEBOOPYXEHHBIM TIJIa30M) TyMaHHbIE 0Opa30BaHMUs, COCTOSIIHE
W3 MBUIM ¥ Ta3a. VX Ha3blBalOT TyMaHHOCTSAMH. [Ipuposaa ra3onbuieBBIX
TyMaHHOCTEH paznuyHa. HekoTopble SBISIOTCS OCTaTKaMH BCIIBIIIEK IO-
rubaronmx (T.K. Ha36IBAEMBIX CBEPXHOBBIX) 3BE3, APYTHE — MPEICTABIIS-
10T co0Ol oOaka rasa, U3 KOTOPOro (POPMHUPYIOTCS HOBEIE 3BE3IbBI, Tpe-
TBU — COpOIICHHBIE 00O0JOYKH 3Be3] (TaK Ha3bIBaeMbIC IIAHETAPHBIC TY-
MaHHOCTH). TyMaHHOCTH MPHUHITO 0003HAYATh HOMEPOM JIHOO MO KaTajo-
ry Meccse (Hampumep, M42 — bonsmas tymanHocts OproHa), 1160 1o
HoBomy o6memy karasiory tymannocteit NGC u ero gononunenusix IC. B
ﬂaJ'IbHeflLUeM BBIICHHUJIOCH, YTO B 3THX KaTajiorax HaxoAATCA HE TOJIBKO ra-
30MbIICBbIC TYMAaHHOCTH, HO U 3BC3/IHBIC CKOIUICHUS, U IPYTUC IraJIaKTUKH.

I'amakTuka

B TemHBIE OCEHHUE HOYM AK€ Ha HAIIEM 3aCBEYEHHOM I'OPOJICKUMHU
OTHSAMH HeOe 4eTKO MpocTymaer moioca Mieunoro myTta. C n300peTeHu-
eM Teseckona I'.I'anuneeM cTano sicHO, 4TO MUleYHbIH IIyTh — CBET MMUJI-
JIMapoB 3Be3]], CIMBarolIuiics B oaHO cugHue. B XIX Beke aHrimiickuit
actpoHomun B.I'epuiens BrepBeie oueHw1 (opMy W pasMep Hailen
3BE3HOI cucTeMbl — ['alakTHKH (B OTJIMYME OT APYTHX rajJlakTHK, Ha3Ba-
Hue Hawei ['anaktukm numercst ¢ Oonbmoi OykBsl). [Io coBpeMeHHBIM
Npe/ACTaBIeHUsIM Hamia ['anakThka npejcraBisieT coOOH CHKAThIA JIUCK,
HUMEIOIIUI CHUPANbHYI0 CTPYKTYpy. TommuHa aucka coctasiseT 10 Toic.
CBETOBBIX JIET, a fuameTp — okoso 100 Teic. cBeroBbIx JieT. Hama Nanak-
THKa cogepkut cebimre 100 mipa. 3Be3n.

I'anakTukn

B nauane XX Beka cTao sICHO, 4TO YaCTh HAOJIIOIAEMbIX TyMaHHbIX
ISITEH HE SIBJISIFOTCS Ta30IbUIEBHIMM TYMaHHOCTSIMH, @ UMEIOT 3BE3/IHYIO
npupony. OgHako u3-3a OOJBIION yNANEHHOCTH 3THX OOBEKTOB JOJTOE
BpeMsI HE YAaBAJIOCh Pa3pelIuTh (pa3/eNuTh) UX Ha OTAEJIbHBIE 3BE3JBI.
Jlumb B 1924 rony amepukanckuii actpoHoM O.Xa001, UCTIONb3ys Tere-
CKOII TMaMeTpoM 2.4 M, CMOT YBU/IETb OTAENIbHBIC 3BE3/(bl B TYMAaHHOCTH
Anpomenst (M31 wnmm NGC 224). Takue TUTaHTCKHAE 3BE3HBIE CHCTEMBI
CTaJIM Ha3bIBaTh raJlAKTHMKaMH (C MaJICHbKOM OykBbI). ['aakTiky OBIBAIOT
TPEX OCHOBHBIX THIIOB: CIHPANbHBIC, SJUIMITHYECKHE U HETPaBHIIbHEIC.
PaccrosiHusL 10 rajJakTMK BO MHOTO pa3 NPEBOCXOJST pa3Mephbl Hallei
lanaktuku. Hampumep, mo Omwkaiiiieldd K HaM CIHAPAIBHON TallaKTUKH
M31 paccrosiHME COCTaBJISIET OKOJO 2 MHJUIMOHOB CBETOBBIX JeT. [[ist
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Cossesnue Tenen — oaHO U3 ApeB-
HeHmMX. MHorue Hapozabl NPUHOCUIH
OBIKOB Ha JKEPTBEHHBIH OroHb. bblkam
MOKJIOHSINCHh U BO3HOCHJIM MX Ha He0O.
B [peBnem Erumnre 310 OBUT CBAIICHHBIIN
0k Anmc. B Jlpesmeit I'perun coin
IToceiinona OproH, KOTOPOI0 OMECTHII
Ha HeOO Benmkui 3eBC, BCTpedyaeT Ha
Hebe paszbsipenHoro Obika Tenbua. Tenery
CBEpKaeT KPacHBIM CTPAIIHBIM TJ1a30M —
3Be3noi AnbaebapaH. OTOT OBIK — 4y 0-
BUIIHBIA MuHoTaBp, youtsiii Teceem. A
o Jpyroi jereHae, B oOMuKe ObIKa,
noxuuiast 1oub Arenopa Epory, npen-
cral caM 3eBc.

3Be3npl ckomieHus [lmesnsl nme-
10T CBOIO COOCTBEHHYIO MCTOPHUIO Ha3Ba-

Hus. [lnesnel — apeBHerpedeckne HUM-
(b1, IMEHEM KOTOPBIX HAa3BAaHO 3TO CKOIUIEHHE. 3€BC pacHoioxui Ha HeOe Ilnesn
psnom ¢ OpuoHoM. OXOTHHUKY ITOHPaBUIIMCH IIPEKpacHble HUM(QBI, OH TOHSICS 3a
HUMH, HO HacTH4b He cymen. U Ha HeGe cemp HuM® [lnesn — Anpimony, Taiirery,
Mepormy, Lleneny, Dnekrpy, Actepormy u Maiito — 3eBC pacmoiIOXuiI Tak, YTOOBI
OpuoH He cMOr MX HacTH4b. [1nesapl eKeJHEBHO KYJIbMHHUPYIOT paHbIIE, 4eM
co3se3nue OpuoHa.

Korna-to Bce ceMb 3Be3[] ObIIM OJMHAKOBO SIPKMMH, HO Meporma BbllIa 3a-
Myx 3a cMepTHOro Cusuda, u 3Be3a, Ha3BaHHas ee UMeHeM, nobnekna. OT cTeiaa
Mepomna paciycTuiia BOJIOCHI U IPEBPaTUIACh B KOMETY.

Bora /lnonuca BocnuThiBanu HUMGBL. J[MoHHMC BBIpOC MpeKpacHbIM Oorom
IUTOOPOANS, JAIOMIUI JIIOASIM CHJIBI M PaJoCTh, OOroM BUHA. briaromapHsiii rpo-
MOBepykel] 3eBC MoMecTWI HUM(} B Harpagy Ha HeOO M Temepb OHH CBETAT IO
Ha3BaHueM ['masl.

[MepBbIM 10 pepanuio, kTo n3o0pasmi ['nansr u [Tnesnst, 6s01 6or 'edect.
ITomorast AXuiuty, OH BBIKOBaJl 4yACCHBIA IIUT, HA KOTOPOM H300pa3ul 3eMIIIO,
MOp€ U 3Be3Jibl, Cpeau 3Be3/ oH nomectuil Opuona, Mensenuiy, [Tnesnsr u ['na-
JBI.

B coszsesnuu Tenbra Haxoaunack ¢ 4000 rr. 1o H.3. mo 2500 rr. 10 H.3. TOY-
Ka BECEHHETO paBHOJACHCTBHUs. Celqac B 3TOM CO3BE3IHH HAXOIUTCS TOUKA JICTHE-
TO COTHIIECTOSHUSL.

Hassanwue 3Be3xbl o Tenblia — AnpaedapaH — IPOUCXOAUT OT apabCKHX CIIOB
A JlabapaH, To ecTh «cnenyromui 3a» [TnesnamMu. A 3HaMEHHTEHIINH acTpo-
HoM [ITonemeit Ha3bIBax 3Ty 3Be3y JlamIapycom Mt MasikoM.
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1o 1,3™ B munumyme ¢ niepuogom 2335 cyrok. Pamuyc Berenbreiize uc-
IBITHIBAET KOJICOAHUSI CHHXPOHHO C KOJIEOaHUAMHU SPKOCTH.

B OpuoHna Pucenv sIBISETCS caMOU SIPKOM 3BE31I0M 3TOTO CO3BE3/NA.
Purens — romy0Ooli TpOWHOI CBEPXTHraHT, MPEBOCXOASLIMN 1O CBETUMO-
ctu Hame Connie B 64 000 pa3. B MKONBHBINA TeIECKOI MOXKHO YBHUIETh
psinom c Purenem Ha yrioBoMm paccrosHuM 9" Oerylo 3Be3my BUANMOMN
3BE3(HOU BeM4uHbl 7. DTa 3B€3/1a ABISIETCS CIIEKTPAIBHO-IBOMHOM.

3Be3na vy Opuona Beitampukc SBISETCS TaKKe TONyOBIM CBEpPXIH-
TaHTOM, Kak Purens.

Tpu sipkue 3Be37bI, PACIIONOKEHHBIE TI0 OJHOHN MPSAMOM, HOCAT CO0-
ctBeHHble UMeHa Munmaka («Ilosicy), Anvuuram («Hutka xemdyray),
Anvrumax («IlepeBs3by). ITH 3Be37bl OYE€HH MOJIOJBI M MACCHUBHBI, TEM-
nepaTypa ux mosepxHoctu okoio 25 000 K.

ITox IMosicom OprioHa MOXKHO HaMTH CBETJIYIO T'a30MbIIEBYIO TyMaH-
HocTe M42 (NGC 1976) — Bonburyto TymanHocts OpuoHa, ee HHTe-
rpaibHblil Oneck 4,0™. HeBOOpYKEHHBIM I11a30M TyMaHHOCTh BHJIHA KaK
HENPUMETHOE MAaJIEHbKOE IISATHBIIIKO, ITOX0XKee Ha KomeTy. B Teneckomn
K€ TYMaHHOCTh IIPEJCTaeT BO BCeil cBoei Kpace. B meHTpe TyMaHHOCTH
MOXHO YBUJETb YEThIpe ropsane 3Be3npl — Ipaneyuto Opuona. Bokpyr
Tpanemun OproHa — 00JacTh aKTUBHOTO 3BE3000pa30BaHUS, KOTOPAS
COCTOHMT M3 CBEPXIUIOTHOTO MOJIOOTO CKOIUICHHS 3BE3J M MEPEMEHHBIX
tuna T Tenmpma. PsmoM pacmonioskeHBI IIIOTHBIE MOJEKYJISIpHBIE 00JaKa,
s10 Ommkaiimme k Comaily MO — ruranTckue MOJEKyJspHbIE oOiaka
Opuon A u OpuoH B, paccrosaue g0 Hux 400-500 nk.

B co3Be3nun OproHa HECKOIBKO OYaroB 3Be3/1000pa30BaHUs — BO-
kpyr Tpameru Opuona, B [losice OpuoHa, B ceBepHON 4acTH CO3BE3AUSA
(Tam, rlie Ha CTApMHHBIX PUCYHKaX M300pa)KeHa rojoBa OXOTHHKA).

B 1888 roay Ha ¢ororpadusix, nonayueHusix B ["apBapiackoii odcep-
BaTOPUH, BIIEPBbIE OBLIO MOJIY4YEHO M300paKeHHE YAUBUTEIBHOW TEMHOM
TYMaHHOCTH, TIOXOKeH Ha KOHCKYIO rojoBy. OHa moOiyyusia Ha3BaHUE
«Konckas zonoeax». PacnionoxeHa 3Ta TyMaHHOCTb OKoJio 6 OpHoOHa, ro-
psiaeif 3Be3pl CreKTpanbHoro kinacca O, KOTopast MOCBEYMBAET BCIO 00-
JIACTh BOKPYT 3TOM TEMHOM TyMaHHOCTH. TymaHHOCTh «KOHCKast ronoBa»
— 00J1aCTh TEMHOTO IBIJIEBOTO 001aKa, PE3KO BBIAEIAIONIASACS Ha CBETIIOM
domne.

Oxomno 3Be3nsl € OpuoHa ObUTM OOHAPYKEHBI KPYIHBIE TTIOOYIIBI,
OHH pacIoiokeHbl Ha paccrosinuu 0,4 kiic, obsacte 100y MMeeT pas-
Mmepsl 0,1 K, macey 2,2 M@'

Oxono A Opuona Meiicca, sIBISIONIEICS TOITyObIM CBEPXTHIAHTOM,
pacmonokeHHON Ha paccTosHum 15° k ceBepy oT Tymannoctu OpmoHa,
Haxoautcst OB-accounarus. Ee yrioBeie pasmepsr 10°, auametp 70 1k,
obwast Macca ouennsaercs B 105 M.
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HaOJIIOICHUS] TaJlaKTHK BHU3yalbHO TpeOyeTcs TeMHas Oe3IyHHas HOYb B
Jlai OT TOPOJCKUX OrHed. ['almakTHKM MOTYT COAEp:KaThb OT AECSTKOB
MHJUIMOHOB /10 COTEH MHJUIMAP/O0B 3BE3[1.

IlnaneTnl

Ecnu BBl BUIUTE SpKOE CBETHIO, KOTOPOE HCKAXKAET HPUBBIYHBIN
BUJI CO3BE3/IMs1, TO, CKOpEe BCEro, 3To — ruiaHera. Elle ¢ aHTHYHBIX Bpe-
MeH OBUIO M3BECTHO IATHh IUaHeT: Mepkypuid, Benepa, Mapc, FOnmurep,
CatypH. Bce 3TH TUIaHETHI SIBJISAIOTCS sIpYaMIIMMKU OOBEKTaMHU 3BE3IHOTO
HeOa. OmHako MepkypHuil B HallMX MIMPOTaxX HAONIOMATh TPYIHO, TIO-
CKOJIBKY OH ITIOCTOSIHHO CKpbIBaeTcsi B Jyuyax 3apu. Benepa m lOnwmrep
AMEIOT OJieck sipye Mo00H 3Be3nbl. B Teneckon BO3MOXXHO HAONIOCHHS
VYpana u HentyHa, a Takke MaJbIX IJIAHET — aCTEPOUIOB.

KomeTtnl

EsxeronHo x CoJtHILy NOAXOAUT HE OJUH JIECATOK KOMET, OJHAKO SIp-
KM€ KOMETHI, BHIMMBIC HEBOOPY)KCHHBIM TIJIa30M, JIOCTATOYHO PEAKOE
sBieHne. TeM He MeHee, IOCIEAHNE TOAbl MOJAPHIN 3eMHBIM HaOroa-
TEJNSIM HECKOJIBKO SIPKMX KoMmeT. OOHapyXHUTh KOMETY MOXKHO BEYEpPOM,
mocye 3axoxa ConHIa, B 3amaHoN yactu Heba. Hpopmannio o komerax
1 YCIIOBHSIX MX BHJIMMOCTH MOYKHO TNOJY4HTh B MHTEpHeT, HanpuMep Ha
caifre AstroNet.

MeTeOprle IMOTOKH

B teMHBIE HOUHM, 0COOCHHO OCEHBIO, MOKHO 3aMETHUTh KaK «yIaaeT
3Be3na». «[lamaromye 3Be3/1b1» HA CaMOM Jielie SIBISIIOTCS MEJIKHMU (Mac-
COM — JONM MHWJUIMTpaMMa) YaCTHUIAMH KOCMHYECKOW IIBUTH, TJIABHBIM
00pa3oM — OCTaTKaMu KOMET, KOTOpPBIE BJIETAIOT B aTMoc(epy CO CKOpo-
CTSIMH B HECKOIIBKO JIECATKOM KM/C, cropas MOJTHOCTBhIO. B HexoTopsie
HOYM MOXXHO HaOJIONATh IO HECKOJIbKY BCIBIIIEK METEOPOB B MHUHYTY.
Ecnu HaHOCUTH TPaeKTOPUM METEOPOB HA 3BE3JHYIO KapTy, TO MOXKHO
3aMETUTh, YTO OHU «BBUIETAIOT U3 OJHON TOYKHW», HAa3bIBAEMOHN pajnaH-
TOM. DTO MPOUCXOIUT IIOTOMY, YTO Ha CAMOM JeJIe TIOTOK MEJIKHX YaCTHII
JIBUTAeTCsl MapaJieJbHbIM IY4KoM, a 3(dexT nmepcrnekTuBbl co3aet ui-
JIXO3UIO TOT'O, YTO METEOPHI BBUIETAIOT U3 ONIPEAEIEHHON TOUKH.

HckyccTBeHHBbIE CIIYTHHKH 3eMJIH

BeuepaMu MOXHO 3aMETHTh OBICTPO JABHXKYIIHECS 3BE3J000pa3HbIC
00BEKTHI — 3TO KOCMHUYECKHUE ammapaTsl. B Hacrosimiee BpeMs Ha opouTax
ux Teicsiun! HekoTopble M3 HUX MOTYT OBITH MEPEMEHHOTrO Olecka, 3TO
CBSI3aHO C BPAIICHHEM HECHMMETPHYHOIO CIyTHHKa BOKPYT ocu. IToio-
KEHHSI MHOTUX KOCMHYECKHUX alapaTtoB MOXHO Y3HATh, MOJb3YSCh MPO-
rpammoii RedShift 5.1.



OKOJIOTIOJISIPHBIE CO3BE3IUS
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* CeBepHas KOpoHa

. ToHume Mebl
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BoaHuumi

ng_y)amu

Arevar . Nenaolian xd835a

Kanpophia

OTu co3Be31Us BUIAHBI KPYITIbIM IO U HUKOTAA HE 3aXO0/ST B HAILIUX
mupoTtax. OgHaKo, Jaxke I He3aXOIAIINX CO3BE3IUH CyIECTBYIOT Oa-
TONPUSATHOE BpeMs HAOJIOAEHNUH, KOT[la OHH HaXOJSTCS BBICOKO HAJ TO-
PHU30HTOM, IIO9TOMY OINMCAHHE YACTH HE3aXOIAIINX CO3BE3UN BKIIIOYEHBI
B COOTBETCTBYIOLIME BpeMeHa rojga. Hambomnee mHTEpecHbIe OOBEKTHI —
sto IlomsipHas 3Be3ma, KpaTHas 3Be3ga Mumap u AJBKOp, TaTaKTHUKH B
Bonpmoit Mezasenune, miaHetapHas TyMaHHOCTh «Komrauwmii rmas» B
Jpakone.

Opuon

Hpoucxaafcc)eHue HA36aHUA

OTO ApeBHEe CO3BE3IHE, KOTOPOE
Oobuto eme Ha kaprtax Iltomemes (15
co3Be3auil 1okHOrO Heba). B rpedeckoit
mudonornn OproH ObUT CHIHOM Opata
3eBca-rpomoBepxkua — Iloceinona. Ko-
rra OpHOH BBIPOC, OH CTall BEJIUKHM
oxotHukoM. Ho Goruns I'epa paccepmu-
nack Ha OpHOHa 3a ero clIoBa O TOM, 4TO
OH MOXET MOOCANTH JIF000Ee KUBOTHOE,
1 Hacnana Ha Hero CKOpIHMOHA, OT S10-
BHTOTO yKyca KoToporo OpuoH moru6.
I'epa nepenecna CkxoprnmoHa Ha He0O.
Boruns Apremuna npocuna Ackienus
oxuBuTh OpHoHa, HO caMm 3eBC IOMe-
wai sToMy. Torga Apremuna nornpocu-
na 3eBca nepeHecTd Ha HeOo U OpuoHa.
3eBc MOXKaled BEIMKOTO OXOTHHKA MU
pasmectun Tak co3Be3gusi OpHOHA o
CkoprniioHa Ha HeOe, YTO OXOTHHK BCe-
IZla MOXKET YHTH OT CBOETO ITpeciie/joBa-
tenst. [eiicrBurensHo, co3Besnue Opuon
BUJIHO 3UMOH, a co3Be3aue CKOpIHOH —
sneroM. A psom ¢ OpuoHom 3eBc pac-
nosioxku Ha HeOe HuMQ ITnesn. OpHoOHY NMOHpaBWIINCH MPEKPACHBIE HUM(BI, OH
TOHSUICA 32 HUMHM, HO HacTH4b He cymell. 1 Ha HeGe cemb Hum¢ Ilnesn — Anbupo-
ny, Taiirety, Mepony, Lleneny, Onekrpy, Actepomy u Maiito — 3eBc pacoIoKuI
Tak, 4To0sl OpHOH HE CMOT MX HAacTH4b. lInesmbl eXeZHEBHO KyJIbMHUHHPYIOT
pasble, ueM co3Besaue OpHoHa.

Purens mo-apabckn 03HaYaeT «CTYIHS, «OIIOPa» U COOTBETCTBYET IIPAaBOMY
KOJICHYy Ha JPEeBHUX pPHCYHKax. A BOT Ha3BaHMe 3Be3nbl Y Opuona bemnatpuxc
03HAYaeT «aMa30HKay.

Humepecnvie obvexmul

3T0 camoe KpacuBOe M YAUBHUTEIBHOE CO3BE3/IUE FOKHOTO Heba, Co-
JeprKallee MHOTO HMHTEPECHBIX OOBEKTOB: TONBKO IEPEMEHHBIX 3BE3[
3]1€Ch OTKPBITO 00JICEC THICSTUH.

o Opuona bemenveetize UMEET SIPKUHA OPAaHKEBO-KPACHBIN LBET. Y
9TOM 3BE3bI BIECPBbIC OBbLI ONMPEIENICH PAIUYC C MOMOINLI0 HHTEphEpO-
MeTpa, oH okazaics B 300 pa3 6oxpuie Connna. berenbreiize — nmomymnpa-
BUJIbHAsS [IepeMEHHast, 0Jieck KoTopoit m3mensiercss ot 0,0™ B Makcumyme

31



3uMHee He0Oo

* "\ P TN -
/ : G PR N T
/ Jj o by e y R _. N Tgéyronhumk e
[ : 2 0 ¢
- . ay = Mo - D
. N ey f CA N
/ S~/ Pbict | e \ - p— > N ;
. Lz - B e oA S
Maneiii fies S . N Ry OseH
Tt L8 -
[~/ / " aen o & @
- . ) . o \ 0
f . -
+ { .
| e
_— \
_ . . . R T — R Y
* - " anbii Mec S OpuoH \ — L \
—_ PG o L \
: T " aneiman
\ IR ‘
. P
\(/'/J‘E;mhopar BB O oo opmons, Wiz ™ . \-
" CekcranT E IR : g \
~ _-/ SpraaH \
. \ h . - L
Jascann [ : B -+ e \

" i : Cupuyc -
g  gree

i {8 ‘\ Bonbiuoi Mec

i Besea
s

3 Anspa Meyb

Buo woicnoit wvacmu neba ¢ Illemepbypee 15 sneaps 6 23 u.

3umuee HeOo [leTepOypra, moxainyii, camoe KpacuBoe. Bemukomnen-
Hoe co3Be3ane OpHoHa ¢ MHOXKECTBOM SIPKHX 3BE3J, co3Be3ane Tenbla,
Brsnenos, bomemoro Ilca ¢ sipuaiimeit 3Be3noit CHpHyC COCTaBIISIIOT
BEJINYECTBEHHOE 3PEITHIIIE.

3uMHee HeOO M300MITyeT HHTEPECHBIMH 00beKkTamMu. V3 caMbIX Baxk-
HBIX CleqyeT Ha3BaTh boiburyro TymaHHocTh OpuoHa M42, 3Be3nHble
ckomienus Ilnesnpl, I'manel, Acnu. B co3Be3gun Bo3nuuero ecth 1EIbIX
TPHU BEJIMKOJICTIHBIX PACCCAHHBIX 3BE3AHBIX CKOIIJICHU.
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Manass Mensenuia

Hpoucxoofcdeﬁue HA36aHUA

DTO OIHO W3 CaMbIX IPEBHUX CO-
3Be3aui. Ha crapbix kaprax 3BE31HOIO
Heba Mamas MexaBeauna Bpamaercs
BOKPYT CBOETO JUIMHHOTO, HE TOXOXEro
Ha MEABEKHM, XBOCTA. TaKoW IITWHHBIA
XBOCT HPHUIyMadd HEOSCHBIM MEABEAIM
IPEeKH, KOTOPbIE HE 3HAJIH, KaK BBITJISIAAT
9TH ceBepHble 3BepH. KoHen xBocrta
Mainoit MenBenuupl ouTH COBIAJAET C
CEBEPHBIM MOIIOCOM MHpPA, MO3TOMY CO
CTOPOHBI Ka)KeTCsl, 4TO HEOO PacKpydH-
BaeT 3a XBOCT O€HOE JKUBOTHOE. o \ -

OKoJI0 TpeX ThICSTYeIeTHI Ha3a] caMoi Oin3koil K CeBepHOMY IOJIFOCY MH-
pa Obura 3Be3na f Manoit MenBenunel, umeromasi cooctsennoe uMs Koxa6. B
nepeBojie ¢ apabckoro Koxa6-ame-1llemanu o3nagaer 3Be3na cesepa. B Kutae sty
3Be3/ly Ha3bIBAIOT LAPCTBEHHOM.

Cumnraercs, 4To 3TO co3Be3aue chopmuponan danec MuneTckuii; oH xe pe-
KOMEHJIOBAJl UCIIOJIb30BATh SAPKYIO 3BE3[Y 3TOTO CO3BE3MS JUII OPHEHTUPOBAHMS
B MOpe.

Humepecnvie obvexmul

B sToM co3Be3auu pacrnonioxkena o Manoit Mensenunsl — [onsapuas
36e30a. DTO OYCHb BayKHAS 3BE3/1a M3-3a CBOET0 0COOOTO PACIIONIOKEHIS —
B HACTOSIIIEe BPEMs OHAa HAXOAWUTCS MEHEe YeM B Tpalxyce OT CEeBEpHOIO
noJiroca. Bech HeOecHBII CBOM Kak Obl BpalaeTcst BOKPYT Hee, a caMa OHa
ocraeTcd Ha MecTe. JTO eUHCTBEHHAS I HEBOOPY)KEHHOT'O IJ1a3a Mpak-
TUYECKU HETIOJBIKHAS 3Be3a Ha HeOe. ['aBHbIe 3Be3pl Mainoit Mense-
IULBI 00pa3yroT W3BECTHBIN acTepu3M 1oJ Ha3BaHueM «Maublii KoBun».
[MonspHas 3Be37a pacmoyioKeHa Ha KOHUMKE «XBOcTay Masoit Measeau-
el [IBe 3Be3zpl, oOpasyromue aHo «Manoro Kosmra», Ha3pIBarOT erie
cTpakamu momroca. [lomspHas 3Be3a — MEepeMEHHas, OTHOCSIIAsACS K
Kaccy yegeuo. B MakcuMyme Oiiecka ee 3Be3aHas BeawunmHa — 2,17, B
muauMyme 2,3™. TonspHas 3Be3ma — rurant, ee auameTp B 120 pas mpe-
BocxonuT ComHeunsiit. Temmepatypa nosepxHocT — 7000K. Paccrostaue
1o [MonspHoii — 472 cB. rona.

Oxkomno Ilomstproii Ha paccTtosHuM 18" MOXHO YBHIETH B TEIECKOI
€€ CIYTHHK, BUIMMas 3BE€3/Hast BEJIMUUHA KOTOporo 9™,



bonbenrag Mensenuna

HPOUC.XOO!C()(?HMQ HA36AHUA

Pa3nble Hapoabl B Ha3BaHME CO3BE3AMN BKJIAAbIBAJIM PA3IMYHBIA CMBICI.
CunraioT, 9To UM MenBeauma y 3TOrO CO3BE3/AUS CYILIECTBYET YK€ OKOJIO CTa
TeicsTd JieT. CeMb SIPKUX 3BE3Il ATOTO CO3BE3AUS MMCEIOT Pa3HOHAIPABICHHBIC
JIBIDKCHHS, TIO9TOMY HECKOJIbKO BEKOB Ha3aJl IIECTh SIPKUX 3BE3]] HAITOMHUHAIH
OUEepPTAHUS MEIBEIHIIBI, KOTOpasi CMOTpeEJIa Ha CEIbMYIO 3BE3/Iy — ME/IBE)KOHKA.

JlpeBHHME TpeKH CBS3BIBATM C co3Be3aueM bombimolr Measeauisl Mud o
Kammucro, xoropyto peBHuBas OoruHs ['epa mnpeBpatwia B 6e300pasHyro
Mmenseauiyy. CeiH Kammmcrto, Bo3Bpamasich AOMOI C OXOTHI, yBHOEN y ABEpel
CBOETO JI0OMa MEIBEIHIy M YXKe 3aHec Haj Hel opyxkue. Ho Benmkuii 6or 3esc,
BIroONeHHbIi B Kamnmmcro, momeman yKacHOMY TPECTYIUICHHIO U TepeHec
Kanmucro B o0pa3e MeaBeuisl Ha HEOO.

CyIlecTBYIOT W JIpyTrue TPEIACTABICHUS O BO3HUKHOBCHHH HAa3BaHUS
co3Be3quil bonbmias Mensequua u Manas Menseauua. CorjlacHO Jpyroit
JIPEBHETPEUYECKOM JiereHae, 6or Bpemenn KpoH 0osics, 4TO €ro IeTH CBEPrHYT
ero ¢ tpoHa. [To3TOMy OH MpOTJIATHIBA BCEX CBOMX HOBOPOXKICHHBIX Aereit. Ho
Ooruns Pes, math 3eBca, He 3aX0Tena MOTEPATh CBOETO MocienHero pedeHka. B
BEJIMKO#1 TaliHe OHa OTIpaBuIia JUTs Ha ocTpoB Kpurt, rae ero BeIKOpMUIIM HUMGBI
MOJIOKOM KO3bI AManden, a NPUCMATPHBAIM 3a HUM JBE MEABEOWLEL. B
OJIaroIapHOCTH BEIMKUI 3€BC MOMECTHII UX B BHIC IBYX CO3BE3Mi Ha HEOO.

Spkas 3Besma JlyOxe B mepeBoje ¢ apaOCKOTO O3HAYaeT «MEIBEAbY», a
3Be3na Dekna — «Oenpo MeaBens». 3Be3na ANHOT — «iepBas B XxBocte bobmmoit
MenBequnpl», a 3Be37a beHeTHam — «koHel XBocTta boibmioii MenBeauub» —
Mela Tak)Ke Ha3BaHUC «IPEIBOUTEIILHUIA TUIAKATBINUI. Takiue COOCTBECHHBIC
HMMEeHa 3Be3]] OOBSICHAIOTCS TE€M, YTO B JPEBHOCTH aCTPOHOMBI HAXOAMIM 3BE3.IbI
HE M0 KOOpAMHATaM, a MO TOYHBIM ONHMCAHMAM pUCYHKa co3Be3nuil. MmeHHO
MOSTOMY AaCTPOHOMBI JAPEBHOCTH NOJDKHBI OBUIM pa3dupaThcs HE TONBKO B
aCTPOHOMUH, HO ¥ B aHATOMHUH. . .

Humepecnvie obwvexmol

B co3Be3nuu ¢ ApeBHEHIINX BpEMEH M3BECTEH acTEpU3M IO Ha3Ba-
HHEeM BoJIbIIoN KOBIII.

B sTom Xe co3Be3IMM pacloioKEHa camasl 3HAMEHUTasl IBOMHAas
cucrema. Cpenssist 3Be37a B KoBie bombiroit MeaBenuisl HOCUT Ha3Ba-
e Muyap, ee BuaUMast 3Be3nHas BenmunHa 2", Okoso Mwumnapa, Ha yr-
JIOBOM paccTossHuM 117, pacmonoxeHa oJHa U3 CaMbIX M3BECTHBIX JBOM-
HBIX 3Be3] — Anbkop. Buaumas 3se3qHas Benuunna Anbkopa 47, Munap B
nepeBoie ¢ apabCcKoro 03HAYAET «KOHBY, a AJBKOpP — «BCAAHHUK. JInHEH-
HOE PAaCCTOSIHME MEXIY STUMH 3BE3JaMHU COCTABJISIET 2,5 TPIH. KM, HO
Bc€-Taku OHO MeHblIe B 16 pa3, uem mexay Connuem u o LleHTaBpa.
Munap — B CBOK OuY€pelb JABOHHAS 3BE3/a, COCTOSINAs U3 JABYX KOMIIO-
HEHT, pasneneHHbix 14,5". Camoe MHTEpEeCHOE TO, UTO BCE 3TU 3BE3/bI B
12

13 4eThIpex OJIM3KHX 3Be3l, KOTopas o003HaueHa B Karanore Mecche Kak
M73, XOTsI HUKaKOM TYMaHHOCTH OKOJIO HHX HET.

B Bononee pacnonoxena Manenskas (0,4'x1,6") spkas (8™) ruiane-
TapHas TyMaHHOCTb «Camypn» — NGC 7009.

Smepuna
HpoucxoofcdeHue HA368AHUA

CosBe3nue Sloiepuna MOSBUIOCH HAa KapTaX CPaBHUTEIBHO HemaBHO. Ero
Beige SIH I'esennii B koHne X VII Beka.

Hnmepecnvie o0vexmoi

Co3Besnue 00pa3oBaHO OYCHB CIa0BIMHU 3BE3[IaMH, KOTOPEIC Ha HebOe
TPYAHO OTBICKATh.

JroOureneli HaONIONEHMI MEPEMEHHBIX 3BE3]I MOTYT 3aUHTEPECO-
BaTh 3aTMEHHO-TIepeMeHHas 3Be31a AR Smepurisl, KoTopas MEHIET CBOM
6reck ¢ 6,1™ 10 6,8™ uepes 545 nHEl U TOATONIEPHOIMIECKAS 3BE3/Ia THITA
Mupsr Kuta S SAmepurpr, kKoTopas MeHseT cBO# Gieck ¢ 7,6™ mo 13,9™
yepes 241 neHb, nenasch HEBUAMMOM IS CITa0bIX TEIECKOIOB.

BL SAmepnusl mama Ha3BaHHE IEIOMY KJIacCy OOBEKTOB —
aayepmudam. CauTaeTCs, YTO JALEPTUIBI — SApPa AKTUBHBIX TaJIAKTHK.

Henaneko ot o Smepuiibl HAXOAUTCS pacCeTHHOE 3BE3THOE CKOTLIEe-
aue NGC 7243, kotopoe coaepkut okoio 40 3Be3I.

Mausriit Kons

Hpoucxoofcz)enue HA36AHUA

Co3Be3are U3BECTHO C IPEBHEHIINX BPEMEH, BIIEPBHIC YIIOMHHACTCS B TPY-
nax [ronemes. Cunraercs, uro Mansiii Konp — ato Ilemapuc, 6par kpbuiaToro
Ileraca.

Humepecnsie 06vexmul

3T0 co3Be3AME COCTOUT U3 OUEHb CIa0bIX 3Be3/. B HeM HauMeHblee
KOJINYECTBO 3BE€3[, BUAUMBIX HEBOOPYKEHHBIM IJIa30M (TaKoe K€ KOJH-
9YeCTBO BUIMMBIX HEBOOPY>KEHHBIM IJIa30M 3Be3] B co3Be3anu Peserr).

MOXHO OTMETh ONTHUYECKH JBOMHYIO 3Be31y (T.€. 3B€3/1bI CIIy4aliHO
HaXOJATCS PAJOM B OJHOM HallpaBlIeHUHM Jy4a 3peHusi) y Manoro Kons u
¢usnueckyro (T.e. 3B€3/1bl, B CAMOM JIeJie, HaXOMATCS PSIOM M CBSI3aHBI
cuiamu tarotenus) € Manoro Kons.
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Bonmonen

HPOUC.XOO!C()(?HM(? HA36AHUA

Bononeii siBnseTcsa 30AMaKaIbHbIM
CO3BE3IMEM, 3TO OJHO U3 JPEBHEUIINX
co3Be3auil. Ha crapuHHBIX KapTax OH
n3o00paxkaeTcsi B BHUJIC YEIIOBEKA, IIBIO-
miero Boay. Ilo mpemanuio, 3a MHOro-
YHUCIICHHBIE TpEerpelieHus Joaen men-
HOTO BeKa 3eBC MOoCiall TAaKOW CHUIIbHBII
JIMBEHb, YTO BCE 3aTONMIIO, a BECh JIFOI-
ckoii pon moru6. Tompko aBoe mronei
cnaciuck — celH [Ipomertes [leBkanuon
u ero xeHa [luppa, T.x. 3eBc mpenynpe-
W UX 3apaHee, U OHU IOCTPOMIIU KO-
pa6ib. B Bubinu moxoxwuii CIOKET JieT B
OoCcHOBY mpenanus o HoeBom koBuere. B
namsTh 0 BenukoM rotomne u nosiBUIIOCh
Ha Hebe co3Besue Bonomes.

Humepecnvie obvexmol

Haiiti 3T0 co3Be3aue TPyIHO, PACIONOKEHO OHO TOJ CO3BE3IHEM
[Meraca. ['pynma 3Be3/ B BEpXHeil ero 4yacTu 00pa3yeT YeThIpexyroJibHHK,
KOTOPBII MPEACTaBISIIOT B BUAE KYBIIMHA BO I1aBe co 3Be3noi Cadaime-
Jex (B miepeBojie ¢ apabCKOTO 03HAYACT «CUACThe BIACTUTEN»). M3 KyB-
IIMHa KakK 6bl BBITCKAIOT CTPYH BOJIbI BO BCE CTOPOHLI.

B Boponee pacrnonoxeHa IJaHeTapHass TYMaHHOCTh «Yiaumka»
(NGC 7293). HecmoTpst Ha TO, 4TO Y Hee OOJIBIION yrioBoit pasmep (800"
— OKOJIO TIOJIOBHHBI quamerpa JIyHBI), OHa BHIHA B TEJICCKOI WK OW-
HOKITb TOJIEKO B OY€Hb TEMHBIC HOUYM. MHTerpanpHblii 01eCKk TYMaHHOCTH
«Ymurka» Beero 6,8™. TeM He MeHee, 3TO camast sipkast ¥ camast GoJIbIIast
TUTaHeTapHasi TYMaHHOCTh Ha HeOe. LeHTpanpHas 3Be3/a ¢ TeMIepaTypoin
nosepxHoctH Oonee 60 000 K, koTopast mofcBeunBaeT 3Ty TpaHANO3HYIO
TYMaHHOCTB, UIMEET 3BE3/HYI0 BEIMUHHY Bcero 13™; paccrosHue 10 Hee
oxoJ10 200 1K.

B cosBesgun Bogones pacroniokeHo IIapoBoe CKoIuieHne M2
(NGC 7089), pacctosinue no nero 11,2 kmc. [IlapoBoe ckorsieHre UMEET
quamerp 12° u uHTerpanbHbelil O1eck 6,3". B mapoBom ckomiennd M2
Bonones Haxonurcst 6ouiblle 3B€3/, YeM B MIapoBoM cKorienun M13, Ho
MOYTH BIIBOE OOJbIIAS YIAAJICHHOCTD JENIACT €ro MEHEE IPUBIICKATEIIEHBIM
Juts HaOmronenuit, yem M13 B ['epkyuiece.

Kpome 3Tux sSpkux 00bEKTOB CIIEAYET OTMETUTH OJHO M3 CaMBIX Ja-
JIEKUX IIapOBHIX CKOIUICHHH B Katanore Meccee M72. MHTepecHa rpymnma
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CBOIO OY€pe.Ib CIIEKTPAIHHO-IBOMHEIE, T.€. MHUIap—AJIBKOp IPEACTaBISIET
co0O¥ crcTeMy U3 IIECTH 3Be3/!

Cemb spkux 3Be3J bonblioro koBma nmeror HasBaHus: /yoxe, Me-
pax, @exoa, Meepey, Anuom, Muyap, benemnaui.

B 1603 roay actponom Morann baliep u3naer cBoit 3HaMEHUTHIN aT-
nac «YpaHOMETpUs», B KOTOPOM BIIEPBBIE BBOAUT OOO3HAUCHHE 3BE3[
rpeueckuMu OykBamu. VmenHo baiiep o0o3Haumin ceMb SIpKHX 3Be3[
Bonpioro Kosa ¢ 3amazsa Ha BOCTOK 1O «IIOTOKY» 3TOTO 3BE3JHOTO ac-
Tepu3Ma, He CJIeqys CTPOTO IPABIILY, YTO IEpBasi MO SIPKOCTH 3BE3Ia —
anb(da, BTOpas 10 APKOCTH — OeTa U Tak Jajee 10 KOHIA andaBuTa.

B HampasneHnn co3Be3Iusl MOKHO YBUAETH IBE CIHPAIBHBIC TaJlaK-
tikn M81 m M101, KoTOpBIe XOpOIIO BUIHBI B IIKOJBHBIA TEIECKOT.
Tanaktrka M101 ¥MeeT BUANMYIO 3BE3IHYIO Beuuuny 7,9", a rajakTuka
M81 umeer 7". T'anaktiky M101 MOXKHO HAWTH B BHIE MaJIEHbKOTO CBe-
TSILErocs TATHBIIKA 0KOJI0 Mutiapa. DTo crupajbHas rajakThka, KOTo-
PYIO Mbl HaOJIONAET NEPIEHANKYJSIPHO TIOCKOCTH €€ JHCKa, MT03TOMY B
MOIIHBIE TEJIECKONBI MPEKPACHO BUAHBI CIIUpAJIbHBIC BETBU ITOM rajak-
THKH.

CnupanbHas ranaktuka M81 u HenpaBunbHas ranaktuka M82 pac-
TTOJIO’KEHBI TaM, TJIe Ha CTAPHHHBIX 3BE3HBIX KapTaX M300pakaiach MOp-
Jla MenBeauIbl. PaccTosHus 10 9THX ramakTuk okono 3 Mnk. Cunraercs,
yTo Hawa ["anakTvka oyeHp moxoxa Ha ramaktuky M81. Psoom ¢ M81
pacrnionokeHa HeOombimas ramakTuka M82. Ilpu OGomee neTambHOM ee
W3YYEHHUH OIPEeNININ, YTO HECKOJIBKO MIUUIMOHOB JIeT Ha3af (10 acTpo-
HOMHYECKHIM MEpPKaM COBCEM HEIaBHO), B ATOH TaJaKTHKE IPOU30IIET
CHJIBHEHIINI B3PHIB.

B Bonsmioit Meneenune pacnonoxkena M97 — minaHeTapHas TyMaH-
Hocth «CoBay, uMeromas 9,9™. B 10cTaTOYHO MOLIHEIE TENECKOIBI Ta
TYMaHHOCTb MMEET BHJI HaXOXJIMBIIEWCS COBHI ¢ KitoBoM. Ho Ha Goiee
JeTIBHBIX (hoTOrpadusx, MOTYUYEHHBIX KOCMHYECKHM TEJIECKOIIOM HM.
Xabb6ma, 310 cxoxcTBO nponagaer. OxgHako cobctBeHHOE Ha3BaHue «Co-
Ba» 32 OTHM CKOIUICHHEM CBETAILIETOCS MEX3BE3IHOTO Ta3a COXPaHUIOCh.

[apms Mecbe o6o03Ha4m ABOIHIO 3Be3ay 70 Bonbmoit Mensenuiist
(xomronenTsl 9™ u 9,3™) xak M40 B MecTe, Tl OH XOTesl HaliTH TyMaH-
HOCTB, OIIMO0YHO onrcaHHyto SIHOM ['eBenmem.

Ecnu coequnuTh nBe KpaiiHKUe 3Be3/bl B «xBocTe» bomnbiioit Mease-
JUIBI, TO MOXHO TMOJYYUTh HAIpPaBICHHWE Ha SIPKYIO 3Be3dy Apkmyp
(o Bonomaca).



27 ﬁ(‘ﬁ\&&% JlpakoH — OJWH W3 HOIYyJspHEH-
2B~ Gl N T KX  MHQOJIOTHYECKUX — IIEPCOHANKEN
MHOTHX HapoJOB, TI03TOMY B CO3BE3JHU
JpakoH Kaxaplii pacckazuMK BHIUT
reposi CBOe! UCTOPHUU.

Io oxHOI U3 JeTeHn, CHIHOBBS I1a-
pst Cumona AreHopa OTHPaBWINCH Ha
HOUCKU cBoed Mmatepu EBpomsbl, moxu-
IIEHHOW TNpeBpaTHBIINMCS B Oblka 3eB-
coM. Crapiume OpaTbsi CKOPO MOKHHYJIH
i mnagmero, Kagma, a Totr gonro myrerte-
;‘6”%.;.;,;'(/ o 7/  CTBOBAI N, HAKOHEL, IONAl HA NOJSHY
3 A mepen BeKoBoW pomeil. B pome Obut
TPOT, B KOTOPOM J>KHJI I'pOMaJHBIH Jpa-
KOH, IOCBSIICHHBIH OOTy BOWHBI Apecy.
Kazam Betynmit ¢ qpakoHoM B 0ol 1 youi
ero. Ha mecre OWUTBBI repoil 3aoKuMI
ropox PuBkl U cran ero mapem. A 6or
Apec OTHec CBOEro JIIOOMMOro JpakoHa Ha He0o, IIe OH, PaHEHBIH, U3BUBACTCS
Mexay co3Be3nusamMu bomnbioit u Manoit Measenuusl.

Ilo npyroit nerenne npakoH oxpassan caabl I'ecniepun, u Tonbko I'epaxi
CMOT XHTPOCTBIO ocTath siooku ['ecriepun. Ho mpu mcnonHenun sToro noasura
T'epaxiry mpunuioch BpeMEHHO 3aMEHUTH caMoro ATiaca M AepXaTh Bech Hebec-
HBII CBOJI BMECTO HETO.

o JIpaxona Tyban («apakon» mo-apadcku) 6buta 3000 et ToMy Hazaja mo-
JISIPHOH 3BE3/10H, BOKPYT KOTOPOH Bpalajich Bce OCTajbHbIC 3Be3abl. C Tex mop
cumuTaercs, uto Jlpakon oxpanser CeBepHBIH MOIOC MUPa U BCE 3BE3/Ibl HA HEOE.

Humepecnvie obvexmol

CosBesmue /IpakoHa JIeTKO HaWTH HAa HeOE MO XOPOIIO U3BECTHOMY
actepusmy «l ono6a [pakona». «l'omoBa JlpakoHay» MPenCTaBIsET coOOM
HEeOOJIBIIION HENMpPaBUIBHBIM YETHIPEXYTOJIBHHUK, PACIIOIOKEHHBIH MEXIY
TOYKOM 3eHUTa U 0o JIupel — Beroit. Camas sipkasi 3Be31a 3TOTO acTepu3mMa
Y UMeEET 3BE3HYI0 BelmduHy 2,5 U HaspiaeTcs DTaMuH (apal. anb-Pac
anb-TuHHUH «ronoBa [pakoHay). IMeHHO Tak 3Ty 3Be3lly Ha3bIBal W3-
BECTHEUIINIA CPEHEBEKOBBIA aCTPOHOM YIIyrOekK.

3Be3ny o [paxona Tyb6ar MOXKHO JIETKO HAHTH Ha HEOE, €CIIU MBIC-
JICHHO TIpOBeCTH 0Tpe30k oT B Manoit Mexnseauus! k £ bonbimoit Menge-
qunel. Ha cepenune sToro orpeska n okaxercs o J{pakona TyOaH.
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VIMeHHO METOIOM M3y4YeHUs! IIEPHOJIOB IyJIbCcaMi [e(en KOCMUIECKUM
TENIECKOIIOM UMEeHH Xa00J1a yTOUHsIIOCh 3HaYeHHe NOCTOsIHHOW Xab0ua.

B stom CO3BC3JUHN C MOMOIIBIO IMTPU3MCHHOTO 6I/IHOKJ'I51 WJIN IIKOJIb-
HOT'O TEJIECKOIa MOYKHO HaOJII0/IaTh TaKKe 3aTMEHHO-NIEPEMEHHYIO 3BE3-
ay U Ledes, koTopas uMeeT B MakcuMyMme Oieck 6,8™, a B MUHUMyMeE
6reck 9,2", ee mepuon 544 nHs.

B cozBeznuu Ledes HaxoanTcs camoe crapoe U3 M3BECTHBIX pacce-
stHHBIX ckoruieHuil NGC 188. Ero Bo3pact oneHuBaeTcs B 5 MIp/. JeT.

Kur

Hpoucxoofcz)eﬂue HA36aAHUA

OTO ApeBHEE CO3BE3AUE, KOTOPOE
ObuI0 eme Ha kaprax Iltonmemes cpenu
15 co3Be3nuit 10:)kHOTO Heba.

ITo npeBHerpeueckoii nerenge Kur
— MOpCKOE 4yJuile, KOTOPOE IOJIKHO
ObUIO COXpaTh NPEKpacHyr AHIpoMe-
Iy, TIPUKOBAaHHYI0 K CKajie Ha Oepery
Mops. BHe3anmHo mnosBUBLIMICA CBIH
3esca [lepceili yOuin 4y JoBHILE U CIIac €€
OT Y>KaCHOU cMepTH.

Hnmepecnvie o0vexmoi

o Kura — Mupa — nonronepuoandeckas nepeMeHHas 3Be3na. Ilepe-
MeHHOCTh Mupbl Kura Ob1510 oTkpbeiTa @adpunmycom B 1596 roay. breck
9TOM 3Be3nbl m3Mensiercss or 2™ B makcumyme go 10,1 ¢ mepuomom
332 gasa. Jta 3Be3da Jalia Ha3BaHHE 0COOOMY THIY 3Be3X — Mupudam. B
CIIEKTPE MHPHJ OOHAPYKUBAETCsI OOJBIIOE KOIMIECTBO JIMHUHA MOJEKYJI
OKHCEH METaJuIOB, YTO TOBOPHUT O TOM, YTO 3TO — OJHH M3 CAMBIX XOJIOJ-
HBIX 3Be3] ¢ Temreparypoit moBepxHocta 2000-3000 K.

3Be3ma T Kura obmagaer ObICTPHIM COOCTBEHHBIM JABHIKCHHEM, €XKE-
TOZHO OHA cMemaercs Ha 2".

B co3Be3nuu Kuta HaxoAaMTCsl CBEpXTMIaHTCKAasl CIUpAJIbHAs Taslak-
tuka M77 (NGC 1068). Ee nunelinslie pazmepsl gocturaioTr 170 ThIC. CB.
JIeT, a yaajneHa oHa oT Hac Ha 60 MJIH. CB. JeT. SIapo 3TOH rajJakTHKH OT-
HOCHUT K aKTHBHBIM M SIBJISIETCS CHJIBHBIM HCTOYHHMKOM PaJHOM3ITydCHUS.
SIpkocTh TanakTHKU okoso 9", a yrioBble pasmepsl 7'<6'. Ilpyras sipkas
(8.8™) ranaxruka — NGC 247 — CHIIBHO BBITSHYTas U pedpa.

HurepecHa ouensb sipkast (8™) u Gonbinast (3.8") mianeTapHast TyMaH-
Hocth NGC 246.
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480 ser. YrioBoe pacCTOsHHE MEXAYy KOMIIOHEHTaMM ATOM Oirkaiiieit
IIBOMHOM CUCTEMBI cocTaBisieT 12".

B cossesnuu Kaccuomnen HaxomsTcss HECKOIBKO OYCHBb KPACHBBIX
paccestHHBIX 3Be3NHBIX ckomieHuil. M 52 comepxkut oxoso 100 3Be3m.
Xopomo BUAHO B Hebousbmoi Teneckorn. M 103 Bkmrouaer okono 40
3Be3/. JBa oueHb KoMOakTHBIX U Oorathix ckorieHuss — NGC 663 u NGC
457. EcTh eme aBa pacCESIHHBIX CKOIUICHHS, MOTPY)KECHHBIX B T'a30BbIC
tymanHocTd. 910 — NGC 281 1 IC 1396.

B Kaccronee Haxomurcsi J0BOMBHO sipkas (9™) W TPOTsHKEHHAS
(14'x12") xaprmukoBas smmantadeckas raraktuka NGC 18S.

edei

HPOUC.XOO!C()(?HMQ HA36AHUA

ITo npeBnerpeueckomy mudy Lle-
(el ObUT OTIOM TIpeKpacHOW AHIpoMe-
nel. XKena Lledes, Kaccuomes, mporue-
Bmia Mopckux HuMd. [opasce cBoeit
kpacoroli, Kaccuones yTBepkniana, 4To
OHa Bcex npekpacHeid. Mopckue HUMQBI
yroBopwin 6ora mopsi Ilocelimona Ha-
cinate Ha wnapcrtBo Kwura, uyToOBI OH
omycroman BiageHus Lledes. Opakyn
npenckasan Ledero, uro ecnm ToT npu-
KyeT K CKaJaM y CaMOr0 MOps CBOIO
T00MMYI0 1096 AHAPOMENY, TO BCE HECHACThS 3aKOHYATCS.

Annpomernia OblIa 3aKOBaHA B IENM M OCTaBJICHA HA CHEACHHE UyJIOBHIIY.
Ho mumo mposeran [lepceii. YOuB kuta, OH criac IapeBHY M JKEHWICS Ha HEil.
[pumenmue no npocsde Kaccnonen Ha cBannOy Bparu [lepces, Bo3riaBisieMbie
HEPBBIM XKeHUXoM AHgpomensl OunHeeM, 3aTesiM ApaKy, HO ObUIM MPEBPAIIECHBI
Ilepceem npu oMoty rosioBsl Mey3el 'opronsl B MpaMOpHBIE CTaTyH.

Ha nebe MoxHO psmoM oTBICKaTh co3pe3nus Auapomensl, Ilepces, Ledes,
Kaccuoneu u Kura.

Humepecnvie obwvexmoi

CosBeznue Lledeit erko HaiiT Ha HeOe, KOHTYP 3TOTO CO3BE3IUS
HalOMUHAET JIOMHUK C KPBIIIEH.

0 Lledess — camas m3BeCTHAS TIEpEeMEHHAs 3Be3/a, JaBIas Ha3BaHUE
[eJIoMy Kiaccy IepeMeHHbBIX 3Be3n — nedenn. Ilepemennocts O Ledes
Oputa oTKphITa ['yapaiikom B 1784 rogy. Lledennsr urpatoT orpoMHYIO
pOJIb B aCTPOHOMHH, UX 30BYT Maskamu Bcenennoil. Ilo 3aBucumocTtu
MEepHoAa IyJIbCalluii OT CBETHMMOCTH OIPEACNIAIOT PACCTOSHUE 10 HHX.
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3Be3na v JpakoHa SBISIETCSl TBOMHON, KOMIIOHEHTHI KOTOPOH pacrto-
JIO’KEHBI Ha PacCTOSIHUU 62" MpyT OT apyTa ¥ UMEIOT 3BE3IHBIC BETMIHMHEI
4,8™ 1 4,9". Dra mapa ONTUYECKU JABOWHAs, PACTIONIONKEHBI 3TH 3BE3/bI HA
OOJIBIIIOM PACCTOSHHUM JPYT OT JAPYra U TOJBKO Ha HEOE MPOCKTHPYIOTCS
NPaKTUYECKHA B OJTHOM HampasjieHuu. [1o 3Toil mape 3Be3]1 MOXKHO HpPOBE-
PATH OCTPOTY 3pPEHHUS; €CIH B TEMHYIO 3BE3J[HYIO0 HOYb BBl CMOXKETE pas-
JIUYUTH 3TH JBE 3BE3JbI OTICIBHO JPYr OT Jpyra, 3HAYUT, 3pEHHUC Y BaC
OTIIMYHOE.

3Be3na p Hpaxona Appaxuc (I1iacyn) HaXOAUTCSI HENAIEKO OT V U &
Hpakona. OHa nBOIHAS, KK KOMIOHEHT UMEET BHAUMYIO 3BE3THYIO
BenmuuHy 5,8", a paccrosHue Mex Iy HUMH 2". DTa mapa JBOWHBIX 3BE3.T
MOJKET OBITh XOpOIIEH MPOBEPKOM I pa3peniaroieii CriocoOHOCTH Ba-
IIeTO TEJIECKOTIA.

3Be3na y JlpakoHa Takke ABOIHasA, HO PACCTOSHHE MEXIy €€ KOM-
MOHEHTAMH 3HauuTENbHO Ooublie, 30". Mx Gneck cocrasmser 4,9 u 6,1™.

Oxono 3Be3nbl  Jlpakona BuaHa miuaHeTapHas TymMmaHHocTh NGC
6543 «Kowauuii 2nas», ee BuIUMas 3Be31Has Benuurba 8,8", u oHa BHA-
Ha TOJBKO B IIKOJBHEIA Teieckon. MIMEHHO 3Ty IUIaHETapHYH TyMaH-
HOCTH HCIIOJIb30BAIN JIIS MEPBBIX CHEKTPOCKOMUYECKUX HAOIIOJCHUHN B
XIX Beke. B 1864 roxy B. XarruHc moydun COeKTp 3TOH TyMaHHOCTH,
pe3ko oTnuyaronmiics ot cuekrpa ConHia U ONMM3KUX 3Be3d. B Hem mon-
HOCTBIO OTCYTCTBOBaJ OOBIYHBIN IJISI 3BE37 HETPEPHIBHBIN CIIEKTp, 3aTO
OH TOXOJIWJI Ha CHEKTPHI Pa3peKEHHBIX I'a30B, KOTOPHIE HAOMIONAINCH B
3eMHBIX Jaboparopusax. VIMEHHO MCCleaysl CHEeKTp IUTaHEeTapHOH TyMaH-
noctiu NGC 6543, BrepBbie ObLIO [0Ka3aHO, 4TO B [alakTHKE €CTh 00J1a-
Ka Mex3Be3Horo raza. Ho mnanerapuas tymanHoctb NGC 6543 3name-
HHUTA CIlle U TeM, YTO B IIEHTPE €€ OOHApyKeHa cliabas 3Be3/104YKa, OJIeCK
koropoii 11™. Drta 3Be3a uMeeT oYeHb OOJIBIIYIO TEMIIEPATYpPy IIOBEPX-
HoctH, okoJio 60 000 K.

B co3Be3nuu pacronokeHa nepeMeHHas 3Be3na BY [Ipakona, korto-
past ABJISIETCS XOJOJAHBIM KPACHBIM KapIIUKOM M ITOKPHITa OOJBIIAM KOJIH-
YEeCTBOM IIITeH. [[sITHA 3aHUMAIOT CYIIECTBCHHYIO JOJIO MOBEPXHOCTH, H
TIPH BPAIICHUN 3BE3[IBI €€ CBETUMOCTDh MOKET U3MEHATHCA.

3Be3na AG JlpakoHa — mepeMeHHas ABOiHas 3Be3aa. HabmromaroTcst
CHIIbHBIE U3MEHEeHUs Onecka, nocturatoniye 2.

ITo nHabmronenusMm 3Be3abl y Jpakona Jlxerimc bpamieir oTkpbuT sB-
JieHHe abeppaliu CBeTa, CBI3aHHOE ¢ JBIbKeHHeM 3emiin BOKpyT ColtHIla.



Ipoucxooicoenue naseanus

Co3sesnue Xupad mnosiBuinocs Ha
KapTax CpaBHUTEIBHO HEIaBHO: B 1624
rogy HeMenkuid actpoHoMm ko0 bapu
BBIJIEJIAI TPAHUIIBI TOTO CO3BE3IMSL.

B te BpemeHa >xuBoTHOE *Kupad ¢
HEOOBIKHOBEHHO JUIMHHOM Iueeil ObLI
HACTOJIBKO JK30THYECKHM >KHBOTHBIM,
noutn MuduyeckuMm, yto bapu momec-
THJI €r0 Ha KapThl Heba TOro BpeMEHH.

Humepecnvie obvexmol

B co3Besnuu Het 3Be3x spue 4. Ilepemennas 38e3na Z Xupada xa-
paKTepHa HEePHOAMYECKUMH KoyebaHusMmu Onecka ¢ amIututymod 2" u
NPOJOJDKUTEIIBHBIM ITEPHOJIOM MTOCTOSIHCTBA OJiecKa.

B 1IKoIbHBIE TETECKOIBI MOXKET HAOMIOAATECS CIIMPANIbHAS TAJIAKTHKA
NGC 2403. Nmeer 38e31Hy10 BeMuuny 8,4™ u yriosble pasmepbl 18'%10'.

Price

Hpoucxoafcdenue HA36AHUA

Haszpanue 3TOro CO3BE31Us
BBOAMT Bbljaromuiics actpoHoMm XVII
Beka Su I'esenuit. Tyckible 3Be3abl
9TOTO CO3BE3[MS MOTYT pPasrIsiieTh
TOJIBKO JIIOAM C TAaKUM XK€ OCTPBIM
3pEHHEM, KaK y PBICH.

Humepecnvie 06vexmul

Poichk — 3T0O menouka U3 Tyck-
neIX 3Be3. B cosBesauu pacmnonoxeHo mapoBoe ckorienne NGC 2419.
OHo pacnonoxeHo ganbine MaremiaHoBbix OOJaKOB, U Ha HETO TPAKTH-
YECKU HE BO3ACHMCTBYIOT rpaBUTALMOHHBIE cuilbl Hamed ["amaktuku. [lo-
stomy Xapioy lllermm HazBax ero MeXralakTHYeCKUM CKUTAJIBIIEM.

IMoBepuyTtas k Ham pebpom NGC 2683 — crnmpanpHas TaxaKTHKa
spkocThio 10™, pazmepom 9'x2'.

Kaccuones

Ipoucxoxcoenue nassanus

Ilo mpeBHerpeueckomy wmudy, mpe- =+ = T ¥ =
kpacHas Aunpomena, noub Llepes u Kac- - > 4
cuorier, ObUIa NMPUKOBaHA K CKalaM it \ % % : Ay
TOTO, 4TOOBI MCKYNIUTh BHHY MaTepu, KO- ‘ i
TOpasi mporHeBasa Mopckux HuMd. Top-
JSICh CBOeH kpacoTol, Kaccuornes ckasaia,
YTO OHA IPEKpacHee BceX Ha cere. Pas-
IHEBaHHbIE HMM(BI YrOBOPWIM T'PO3HOTO
6ora mopeii Ilocelimona Hacnmate Ha wLap-
ctBo Lledes mopckoe uynouie kura. Kur
BCIUTBIBANI U3 MOPSI M OIycTOIIan 3(HOmn-
ckue 3emin. Opakyd mpeicKas3ai, 9To ecin
MOpPCKOMY UYIHMINy OTJagyT Ha pacTep3a-
HUE INPEKPacHyI0 LApCKyl No4b AHIpO-
Meny, To kapa Ilocelinona okoHUUTCS.

Anzpomena Obla 3aKOBaHa B LIENIH U
ocTaBiieHa Ha cheneHue uynosuity. Ho mumo mponeran [lepceil. YOuB kura, o
crmac mapeBHY M KeHwiIcs Ha Hell. [Ipumenmue mo npockbe Kaccnonen Ha cBagb-
Oy Bparu Ilepcest, Bo3rmnaBnsieMble MEpPBBIM JKeHUXOM AHApomensl duneeMm, 3a-
TesUIM JpaKy, HO Obum mpeBpamieHs! IlepceeM mpu momomu royioBel Meny3ssl
T'oprons! B MpaMOpHEIE CTaTyH.

Ha HeGe MOXHO psiioM OTHICKaTh co3Be3nus Auapomensl, [lepces, Ledes u
Kaccuoneu.

[Henap mo-apabcku 3By4HT Kak «aib-Caap», 4To O3HauyaeT «rpyas» Kac-
CHOTIEH.

Aviadorssvo M

Humepecnvie obvexmul

Huckpernsiii paguouctouHuk Kaccuones B sBisieTcs octaTkom
BCIIBIIIKK cBepxHOBOW Tuxo Bpare 1572 roma. Oxono 1667 roga B co-
3Be3auu Kaccuores mpown3olnuia BCIBIIIKA elle OAHOW CBEPXHOBOM; Te-
Ieph Ha 3TOM MeCTe HAaXOJMUTCS CaMblii MOIIHBIHN mocie CoJTHIa HCTOYHUK
pannonsnyuerns Kaccuones A.

B stom co3Be3nun pacroyiockeHa nepeMenHas 3Besna Yy Kaccuornen,
KOTOpasl Jlajia Ha3BaHHUE IIEJIOMY THITy MEPEMEHHBIX 3Be3[. [lepeMeHHbIe
3TOI0 TUIIA SABJIAKOTCS 3pyHTl/IBHI)IMI/l 3BC3JaMU BbICOKOﬁ CBCTUMOCTU C
CHIILHBIM HCTEYeHUEeM BemiecTBa. OOpa3oBaHUE YKBAaTOPHAIBHBIX KOJIEI[
BCJICJICTBHE 3TOT0 HCTEUYCHUS BPDEMEHHO OcliadeBaeT OJIeCK 3BE3/IbI.

3Be3na m Kaccuoneu cnekrpanbHoro kiacca GO siBisieTcst oaHON
cambIx Ommkaimmx 3Be3n kK ComHIy. DTO IBOWHAS CHCTEMa, TOe BTOPOU
KOMITOHEHT CIeKTpaibHoro Kiacca MO mmeer Oneck 7,5™ W TepHOI
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Pr10BI

Ipoucxooicoenue naseanus

Ha npeBHux pucyHkax 3TOro
cO3Be3IUsI M300paXEHBI IBE PHIOHI,
CBSI3aHHBIC JICHTOI.

Ilo npeBHerpedeckoil nerepe,
B IIPEKPacHYI0 J04Yb MOpPCKOro Oora
Hepess Tamatero BimroOmiacs Akwu.
Tanares Taxxke oTBedana eMmy JH000-
Bb10. Ho He Tonbko Akuj BIroOHIICS B
lNanatero. I'pomaasbiii nukion Ilo-
madem yBuzaen ogHaxasl ['amareio n
TaK)Ke BOCIBUIAN CTPacThio K Heil. Ho
Bapyr ysuznen [lommdpem Iamarero n
Axuna B IpoXJIaJHOM rpote Ha Gepe-
ry Mopsi. OGe3ymen OT peBHOCTH, MOTYYHMH IIMKJION CTajl KPYLIUTh BCE BOKPYT.
Hcnyrannas [anarest B ykace Opocunack B OypHOE MOpe, CIacasch OT pasrHe-
BaHHOTO IIMKJIONA, YTOOBI ee 3amuTui orel Hepell. A BmoOneHHBIH Akua Opo-
cuiics B Mope 3a mrobumoil. IlpeBpaTuinuck oHM B phIO, CBSI3aHHBIC JIMHHON U
HIMPOKOW JIeHTOW. Borm B WecTh cTONbh BEMUKOW JIOOBM BO3HECIH 3THX PHIO Ha
Hebo.

ITo npyroit nerenme, PriObl — 3T0 Adpoaura m Dpoc, cracarommuecs OT
yxacHoro Tudona.

T :9.\,,\
e

T 8

Linu

Humepecnvie 06vexmul

B npusMeHHBIH OMHOKIIb WIIM IIKOJBHBIA TEJIECKOI MOXHO HaOJII0-
JlaTh MOJyNpaBWIbHYIO nepeMeHHyo TV PpiO, nMmeronlyto B Makcumyme
4,77, a B Muanmyme 5,4", ee nepuoa 49 CyTOK, a TakKe JIOJTONEPHOIH-
yecKyro nepeMenHyto tuna Mupsl Kuta R Pri0, nmerontyio B Makcumyme
7", a B Munumyme 14,8", ee nepuon 344,5 cyTok.

Kpacuseble nBoiiHbie cucteMbl — o PoI6, cocrosiiast u3 aByx 38e31 5"
u 4™, u  Pri6 ¢ komnonenTamu 5™ u 6™

Bonbmas cnupansHas ranaktuka M74 pa3BepHyTa JIULIOM K HaM.
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Pbibbl

Kosepor

Buo rwoicnoii vacmu neba 6 Illemepbypee 15 okmsops 6 23 u.

I'maBHO# XapakTepHO 0COOEHHOCTBIO OoceHHero Heba IlerepOypra
SIBIIIETCSI OONBIION KOBII, 00pa3yeMblil 3Be3aMu ABYX co3Be3nuii: [lera-
ca 1 AHIpOMENHI.

OCHOBHBIE JOCTOIIPUMEYATEIIFHOCTH OCEHHEro Heba: TyMaHHOCTh
Anzpomenpl — Onwkaifiiias K HaM TajlakTHKa, BHIMMAas Jake HEBOOPY-
JKEHHBIM TJIa30M, [IapOBOE 3BE3HOE CKoTuieHne M15 B co3Besmuu Ilera-
ca, 3HaMEHHTBIE NepeMeHHble 3Be3/bl — Anrob (B [epces), u 6 Ledes.



Ilerac

Hpoucxoafcdenue HA36AHUA

Ilo npeBHerpedeckuM MupaM KpbUIATHIA
koHb Ilerac Beuieren u3 Tena youtoi Ilepceem
I'opronst Menyssl. [lerac ObL1 AMBHBIM KOHEM C
0EITOCHEKHBIMH KPBUIAMHU, KOTOPBIH MOT HOCHTH
BCaJHMKa 0 BO3AYXYy Bbllle rop u Mopei. Ilerac
cTan JroOMMIIEM HOEBATH My3, podepedl 3eBca u
Oorunu mamsatTi MHemo3uHbl. Ha Beicokom [lapHa-
ce Oor ATOUIOH BOAWT XOPOBOABI C My3aMH U
CONPOBOX/AeT UX MEHHE Ha 30J0ToH kudape. My-
3a snuyeckoil mossum Kammmona, Mys3a nupuku
OBTepna, My3a JIOOOBHBIX IE€CEH Jparo, Mys3a

Tpareauu Menbnomena, Mys3a komenuu Tamus,
My3a TaHIeB Tepricuxopa, My3a ucropuu Kmmo, mysa actpoHomMun YpaHus u
My3a CBSIIEHHBIX TUMHOB [loMMTMMHUS, BCe OHM MOMIOOMIM KPBUIATOTO KOHS
Ileraca. Ilerac cran koHeM mucarelsieil ¥ O3TOB, HA HEM OHU Bo3HOcsATcs Ha [lap-
Hac, K 60Ty ANOJJIOHY U My3aMm.

3Be3na o [Teraca Mapkab o3Ha4yaeT «cemno KoHs», y co3e3nus I[leraca Anb-
reHuO 03HavaeT «KpbUIO Ha OOKy», a 3 Teraca Illear — «mie4o KoHs».

Humepecnvie 06vexmul:

Actepusm boavuot Keadpam Ilecaca, COCTOSIINAN W3 SPKUX 3BE3[T
o Ileraca (Mapka6), B Ileraca (Illeam) u vy Ileraca (Arveenud), a Taxxe
o AHgpomensl (Arbghepay) — IMUPOKO HM3BECTEH, TAKXKE KaK acTEPU3M
KoBm Bonemoit Mensenuisl. I1o ouepranusam >t 1Ba co3pe3nus — Ile-
rac u AHapomena — yIWBUTEIbHO HANOMHUHAIOT CO3Be3aue bombrnas
Mengenuna. Tonbko pydKy KOBIIA MPEACTABISIIOT 3BE3/IbI CO3BE3MsI AH-
npomenst B (Mepak) n vy (Anvmax).

IMMapoBoe cxomnenne MI15, pacHoOIOKEHHOE HA PACCTOSIHUU
34 000 cBETOBBIX JIET OT HAC, OJJHO M3 CaMBIX KpacHBHIX B CeBEpHOM IT0-
JyIIapuu.

B co3Besnuu llerac pacnosiokeHa Takke CHUpajibHasi rajiakTHKa
NGC 7331 u rpymnna B3auMOJEHCTBYIONIMX TajaKTUK, Oojee M3BECTHAs
Kak xkeunmem Cmegana.

OseH

Ipoucxoxcoenue nassanus

Ilo JIPEBHETPEUECKOMY
mudy B beormm mnpaBmn cwH
Oora Berpa Joma. OT mepBoOro
Opaxa c Ooruneit Berpa Hedenoit
y Hero ObUIO 1BOe JxeTeil — ChIH
Opukc u pous ['emna. Ho Don
BCTYNWI BO BTOpo# Opak ¢ MHo,
KOTOpasi HEB3NMIOOMIa JeTedl u
peumna ux noryouts. Iloakymu-
J1a OHA TIOCJIOB, U TIPHUBE3IN OHU
JIO)KHBIM  OTBET Opakysia U3
JHenb(, B KOTOPOM TOBOPHIIOCH, YTO A€TEH IOJDKHBI OBUTH IPHHECTH B XKEPTBY
6oram mronopoaus. Ho nx mars, 6oruast Hedena, nocnana 3omororo OBHa, eti
CeJIY Ha HEero M MOHECIUCh 110 Bo31yXy Ha ceBep. Ho 'eyuta ncnyranace 1 ynana B
BOJy, B €e uecTh Mope Ha3Baiu [ emutecrionToM. Teneps 3To nponus JlapaaHenisL.
A ®pukc cyctuiics Ha 3emiio Konxuapl, rae BEIpoc U Bo3Myskan. OBHa IpHHEC-
JM B XKepTBY 3€BCy, a 30J0TOE PyHO MOBECHUIIU B CBAIIEHHOH porne. MHOro et
CIyCTS aprOHaBTHI BO TJIaBe C S[30HOM OTHPAaBHUIINCH 32 HUM.

Cunraercs, 9To co3Be3ane OBeH Ha3BaHO B yecTh OBHA C 30JI0TBIM PYHOM.

HasBanue a OBHa (Xamains) B riepeBojie ¢ apabCKOTo 03HAYaeT «OBEH, SITHe-
HOK». Ha npeBHMX 3BE3HBIX KapTax 3Ta 3Be3/la HaXoAuTcs Ha 10y OapaHa.

HumepecHnsie 0o6vexmul

3Be3na oo OBHA Xamane iepeMeHHasl.

3Be3na y OBHa — (u3nUecKas JABOWHAS, €€ KOMIIOHCHTBI — TOPSYHe
6exo-royOsie 3Be3ab1 ¢ T =11 000 K. Oty 3Be31y MoxHO HabIrONaTh B
HeOOJIBIION TENECKOI, TaK KaK yrJIOBOE PACCTOSHUE MEXIy 3Be31amMu 8.
3T0 mepBasi 3Be3/a, JBONCTBEHHOCTh KOTOPOH Obula 0OHapy)keHa B Telie-
CKOII, @ OTKPBUI 3Ty JBOWCTBEHHOCTH 3HAMEHHUTHIN (pu3uK Podept ['yk.

B xopommii Tr0OUTENBECKUI TENeCKOI MOXKHO MOIpoOOBaTh pasie-
JIUTH HA KOMITIOHEHTHI 1 3Be31y A OBHa, COCTOANIYIO M3 BYX KOMIOHEHT
5%u 7",

W3 sipkux rajmakTuk B TEMHYIO HOYb OyA€T BHAHA CHHpAJbHAs ra-
naktuka NGC 772.
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WHTepecHo omHO spKoe paccessHHOe ckoruienne — M34. BxiouaeT
okoino 100 3Be3n, ymanenusix ot Connma Ha pacctosHue 1400 cB. neT.
VYrnoBeie pasMepsl mopsiaka 35" COOTBETCTBYIO JIMHEHHOMY JTUAMETPY
14 cB. ner.

B cozBeznuu Ilepces pacmonoxena sipkast nuddysHas TyMaHHOCTb
NGC 1499 «Kanugpoprusy, ocBemaeMasl 3Be3/I0i CIEKTPAILHOTO Kiiacca
O7. TouHble KOOpIMHATHI I IOMCKA 3TOH TyMaHHOCTH o =4" 02" u
8 =+36° 27", venaneko ot & [epces.

B co3Be3mum Takke HaXOOUTCSA PAagMaHT OJHOTO U3 CAMBIX 3PEIUII-
HBIX METEOPHBIX NoXkaeh — Ilepceud. DTOT MOTOK MMeeT MakCuMyM 11—
12 aBrycra, Koraa octatku KoMeTsl Ceughm-Tymmi nepecekaroTcs ¢ 3eM-
JeH.

TpeyronpHuK

HPOUC.XOO!C()(?HMQ HA36AHUA

BriepBrie 3T0 co3e3nue ynomuHaercs B «PeHomeHax» Apara, pou3Bee-
Huu 270 r. 1o H.3. Cunraercs, yto Jemerpa, OOrUHS IIIOJOPOANS, YIIpocuiIa 3eB-
ca IoMecTuTh Ha HeOe TpeyroibHukK (TpuHaKpHii), Kak HATOMHUHAHHE O TOM, YTO
Opucceld B CBOMX CKHTAaHHUAX MOCETHI OCTpoB Oora ['enmmoca TpuHakpwmii, Ha KO-
TOPOM HACIIUCh €TO CBAIICHHBIC OBIKH.

Hnmepechvie 06vexmul

J71st HEeBOOPYKEHHOIO Ijla3a 3TO CO3BE3JU€ BUIHO KaK MPSIMOYTOJIb-
HBIM TPEYTOJBbHUK, PACIIOIOKEHHBIH 1M0J] CO3BE3ANEM AHIPOMEIDL.

Hemanexo ot B Anmpomensl, B co3Be3Aud TpeyroibHIKA, PacIioio-
JKeHa rajmaktuka M33. OTo criupanbHas raixakTaka, OJHA U3 ONMKanIIIX
K HaIllei, IMeroIas HHTErpaIbHbIN Gieck 6,2". B GMHOKIb WM IIKOJb-
HBII Teneckon oHa Oy[eT BHIHA KaKk TYMAaHHOE ISTHO. OJTa TalakTHKa
MOBEpPHYTA IUTAIIMS, TIOATOMY B XOPOIIMH TEIECKON MPEKPACHO pa3inya-
IOTCS €e CIIMpaNbHBIC BETBH M IIEHTPAJIbHOE yTOJNIMIeHue. B Heil HaxonuT-
cs1 OOJIBIIIOE KOJIMYECTBO TOPSYMX 3BE3]] PAHHHUX CIIEKTPAIBHBIX KJIACCOB
O u B, 4T0 roBopUT 00 aKTHBHOM 3BE31000pa30BAHUU.

PsimoM B XOpOIINII TEIECKON MOXHO YBHICTH JJUIMIITHYCCKYIO Ta-
nakTuky NGC 147 u smmuntuueckyro ranaktuky NGC 185, Ho ux uHTe-
rpanbHBIA OecKk HaMHOTO MeHbire, ueM M33, okomno 9,4". Bee atH ra-
JIAKTUKH SBJISIOTCS WieHaMUd MeCTHOM TpyIIIbL.
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AnzapomMena

HpOuCXOJde@HM@ HA36aHUA

ITo npeBHerpedeckoMy Mudy IpeKpacHas aeBa
Anppomena, nous lLledpes u Kaccuomen, Opua npu-
KOBaHa K CKaJaM I TOTO, YTOOBI MCKYNUTH BUHY
MaTepH, KoTopas IpOrHeBajia Mopckux HuMG. [op-
Isick cBoell kpacorol, Kaccmomest ckasama, 9ro oHa
NIpeKpacHee BceX Ha cBeTe. Pa3rHeBaHHBIE HUMQBI
yroBopwiu rpossoro 6ora mops Iloceiinona Hacnath
Ha uapcrBo lledest mopckoe uynosumie kura. Kut
BCIUTBIBAJl M3 MOPSI M OIyCTOIIAN 3()UOINCKHE 3EMIIH.
Opakyn Tmpenckasai, 4TO €CIM MOPCKOMY WyIHIITy
OTHamyT Ha pacTep3aHue MPEKPacHyi0 AHAPOMENy, TO
kapa IoceiiioHa OKOHYMTCS.

3akoBany B LENHU Y MOpsi AHAPOMEy, KIET OHa
cBoeii rubenn. Ho yBunen ee Ilepceii, u moHpasuiach
emy uapesHa. Ilepceil cac AngpoMeny OT MOPCKOIO 4yAOBMILA M JKEHWJICS Ha
Anzpomene.

Ha neGe MOXHO psiioM OThICKaTh co3Be3aus Auapomenst, [lepces, Ledes u
Kaccuonen.

Humepecnvie obvexmul

o AHIpomensl, Anbgepay — NBOWHAS 3Be3a, BTOPOW KOMIIOHEHT
KOTOpOii ¢ GireckoM 9,2™ Haxomutest Ha paccrosauu 82". 3Be3na sBIseTCS
TaKkXKe CIEKTPaIbHO-IBOWHON ¢ mepuomoM 97 cyrok. Keratn, mms 3toit
3Be3/bI 03HAYALT YT KOHs». J[eo B ToM, 94TO apabbl OTHOCHIIH 3BE3y K
co3Be3nuto [leraca.

vy AHIpoMeapl — TpoiHas 3Be3/1a, Ha3BaHHAs apaOCKUMHU acCTPOHO-
MaMH Anbmax. I'maBHas 3Be3da OPaHXKEBO-KPACHOTO IIBETAa C BUAUMOMN
3Be3HON BenmunHod 2,10™ umeer Ha paccrosuuu 10" ciyTHHK ¢ Oie-
ckoM 5,4". LIBer 3TOro CIyTHUKA roiy0OBaThIi, 4TO AENAET 3Ty Iapy
OYCHb MHTCPECHOH ISl BU3YAILHOTO HAOIFOICHUS B OMHOKIIh M TEIICCKOITL.
CnyTHHK B CBOIO OYepelb COCTOMT M3 JBYX 3BE3Jl, PACIOJIOKEHHBIX Ha
yraoBoMm paccrostand 0,32" mpyT oT apyra ¥ 00paIIaromuXxcs ¢ IIePHOIOM
61 rop.

B co3Be3nun HaxoauTcs nepeMeHHas 3Be3na Z AHIPOMENbI, KOTO-
past mana Ha3BaHHE IIEJIOMY THUIYy TECHBIX JBOMHBIX 3B€3[l, BKIIOYAIOIINX
TOPSIYYIO 3BE3/y MO3IHET0 CHEKTPAITBHOTO KJIacca, MMEIONIYIO MPOTsHKEH-
HYI0 000JIOUKY.

Mexny 3Be3noi B Anapomensl u co3BesaueM Kaccuonen pacroiio-
xerna M31 (NGC 224) — mymannocmo Anopomedvt. ITO €TUHCTBEHHAS
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rajakTUKa CEBEPHOrO MOJyIIapusi 3BE3IHOr0 Heba, BHIMMAas HEBOOPY-
JKEHHBIM IJ1a30M, ee Gueck 3,5". TyMaHHOCTh AHIPOMEB! — OirKakiias
1 XOpOoIOo M3Yy4YCHHAad I'MTaHTCKas CIIMpaJibHasd TraJlakTUKa, COCTOdAIIas U3
COTEH MIJUIMAPIIOB 3Be3/. B HemocpencTBeHHO# Onm3octi oT TymaHHO-
CTH AHHpOMe[lbI PpacmoJI0KEHbI He6OJ'II)IJ_II/le TaJIaKTUKHU, ABJIAIOINIUCCA KaK
OBl ee CIyTHHKAaMHM W BXOISIIMMHM B MECTHYIO TpyMIly TrajakTHK. DTH
ammnTryeckas ramaktuka M32 (NGC 221), pacnonoxeHHass Ha 24” k
10Ty OT IieHTpa TyMaHHOCTH AHIPOMENBI, W SJUIMITHYECKAs TalaKTHKa
NGC 205, pacrionoxeHHast Ha 37 K ceBepy OT TYMaHHOCTA AHIPOMEIHI.
Nx Gmeck 8,2, mo3TOMY OHH, HECMOTpPSI Ha CBOIO OJIM30CTh K Harei ['a-
JIAKTHKE, BUIHBI TOJBKO B TEIECKOIL.

C yIOuBHTENBHBIM PACIHOI0KEHHEM 3BE3Jl CO3BE3NMi AHIapomena u
ITerac cBsizan horvuwioti Keaopam Ilecaca, cOCTOSIIUN W3 SIPKUX 3BE3
o Ileraca (Mapkab), B Ileraca (Illam) u y Ileraca, a Taxke o. AHIPOMEIbI
(Arvpepay). Tlo ouepranusiM 311 nBa co3Be3nus — [lerac u Augpomena —
YIUBUTENbHO HanomuHawT bonbeimyro Measenuny. Pyuky koBiia npen-
CTaBJISIIOT 3BE3/1bI co3Be3us AHapomensl B (Mepax) u vy (Anomax).

ITepceit

Hpoucxoofcdenue HA36aQHUA

CornacHo npeBHerpedeckoil mudonorun, [lepceit ObUT CHIHOM TpPEKpacHOMH
Janan u camoro 3eBca, IPOHUKIIETO B €€ TIOKOH
B Buzpe 3onoTtoro noxnais. Ortmy [laHam mapro
Axpucnio OBUIO HPENICKa3aHO OPaKyJIOM IOTHO-
HYThb OT PyKH ChblHa cBoed podepu. [losTomy
HOBopoxxaeHHoro Ilepcest ¢ MaTepbl0 IOMECTH-
U B OONBIION AEPEBSIHHBIN UK B OPOCHIN B
Mope. Bonnbl npurnanu JlaHaro 1 HOBOPOXKJIEH-
Horo Ilepces k octpoBy Cepudy B Dreiickom
Mope. 3aechk npu aBope naps Iommmexra BeIpoc
[epceii, craB JOBKMM M MYXECTBEHHBIM BOH-
HoM. llapp IlommpmexkT 3axorenm B3sSTh B JKEHBI
mathb [lepces JlaHaro, HO IOHBII TepOM cTas 3TO-
My HpenstcTBoBaTh. [lonmaekT pasrHeBaiCs M
3axoten noryouts Ilepces, mocnas ero 3a roiuo-
Boit ['opronsl Meny3ssl. boru Onumma nmomoriau
Ilepcero coBepmMTh MOABUT, 1aB €MY OCTPBIH
meu ['epmeca u MenHblii mUT AQUHEL, B KOTO-
pOM Bce MOTJIO OTpaXaTbesl. A HUMGBI JaIu
Ilepcero Tpu monapka: meM Auna, KOTOpPbIH
JieJ1a] HeBUJIMMKOW BCEX, KTO €ro HaJeBall, CaH-
JIaJIMU C KPBUIBSIMU M BOJILIEOHYIO CYMKY.

Bropotii noasur coepuin [lepceii, ocBoboaus aoub Kedest Anapomeny, Ko-
TOPYIO JOJDKHO OBUIO COXXpaTh MOpCKoe uyJnoBuiie Kur. AHapomeny mpuKOBaIH
LETSIMU K CKasle Ha Gepery Mops, OHa JIOJKHA OblIa HCKYIHUTh BUHY CBOEH MaTepu
Kaccuoneu, xoropas mporseBana Mopckux HuM¢. Ho, kak yacto ObIBaeT B repou-
YEeCKHUX HCTOPHAX, K Hell Ha BBIPYYKY BOBpeMs IOcIieBaeT ee Oymymmid Mmyx [lep-
ceit, ceiH 3eBca. He ycnena Arnpomena pacckasats [lepcero, moueMy oHa MPHKO-
BaHa K CKaJe, KaK [0Ka3aJoch Mopckoe uynosuie Kur. Ha Geper mopst mpuberka-
IH oTel] ¥ MaTh AHapomens! — naps Kedeit u napuna Kaccuones. Iepceit corima-
CHJICS YHUYTOXKUTH MOPCKOE YyJIOBHIIE 3a oOellaHHe OTIAaTh €My B JKEHBI Ipe-
KpacHy0 AHApOMENy.

BosBparusmuce n1omoit ¢ Aunpomenoi, [lepceii pacckaszan mapro [lomunexry
0 CBOMX IOABHUrax U O TOM, UTO MpuHec rosoBy I'opronsl Menyssl. [lonuaexkr He
nosepui. Torna Ilepceit nocran cBoe 0Ka3aTeNbCTBO M3 CyMKH, U uapb Ilonu-
IeKT 00paTHIICS B KAMEHb.

A mpercka3aHHe OpaKylla Bce-Taku cOBUIOCH: yxe moxwminoro Axpucus Ilep-
celf cyJaifHo yOHII BO BpeMsl CIOPTHBHBIX COCTSI3aHUH.

Ha crapunHbIX KapTax co3Besnue Ilepcest n3oOpaxkeH B BHIEe BOWHA, B IIpa-
BOI pyke koTtoporo Meu ['epmeca, a B J1€BOil — cTpalliHas rojioBa roprousl Meay-
3bl. 3Be31a AJIrojb Ha CTAPMHHBIX KapTax M300pakeHa TaM, TIe HaXOAUTCA rojo-
Ba roprousl Menyssl. HazBanue 3Be3qsl mo-apabcku «Aunpb ['yney, 4ro o3Hauaer
«IEMOH», «IyX 371a»

Humepecnvie obvexmul

B co3ee3nuu [epceit HaxoauTCs camasi H3BECTHAS MIEPEMEHHAsT 3BE3-
ma — P Ilepcest Areons («3Be3na mpsBonay mo-apadcekn). Ilo-Bupumomy,
yke apaObl 3aMETHIIH €€ TIEPEeMEHHOCTh. AJITOJb IBOE C TIOJIOBUHOW CYTOK
CBETHT POBHO, ero Oneck He m3MeHsercs. [1oTom 3Be31a OBICTPO MEPKHET,
a 3areM ee OJIecK Tak ke ObIcTpo BoccTaHaBnuBaercs. [leproa nameneHus
6rmecka Aurons 68 wacoB 49 muuyT. V3MeHeHne Onecka 3TOi 3Be3bl
NIPOUCXOUT BCJIENCTBUE 3aTMEHMUsI OJHOW 3BE€3lbl APYrol B ABOWHOMN
cucreMe. AJToib — repBasi 3aTMEHHO-TIepeMEHHas 3Be3/1a, IePEMEHHOCTh
KOTOPOI1 BIIepBBIE MPaBUIBLHO OOBSICHUN acTpoHOM I'yapaiik.

€, C u n Ilepces ABNIAIOTCS NBOWHBIMH CHCTEMaMHU, KOTOPHIE MOXHO
MIOTBITATHCS PAa3pEIIUTh B Teneckor. O0mmee Ui BCeX 3TUX 3BE3]] ABJISCT-
csl TO 0OCTOSATENBECTBO, YTO BTOPBIC KOMIIOHCHTHI Y HUX JTIOCTATOYHO CJa-
051 (8-9 3B. BemmunHa). bonpmas pa3HOCTE B OJ€CKe C TITABHOM KOMITO-
HEHTOH 3aTpyJHsET HAOIFOICHS.

Mexny 3Bezgamu o [lepces u 6 Kaccuomen Ha paccrostHun 2,3 KIic
oT Hac HaxoasaTrcsi paccesHHble ckomieHus ¥ u h Ilepces (NGC 869 u
NGC 884); uucno 3Be3q B HUX, COOTBETCTBeHHO, 350 u 300, a BugMMas
3Be3aHas Bennunna — 4,0™ u 3,9". Cromtenus y 1 h ITepces ciyskar LeH-
TPOM acCOLIMAIIMU MOJIOJBIX 3Be3]l CHeKTpaibHbIX KinaccoB O u B. Konu-
4eCTBO HAOJI0IaeMbIX MOJIOABIX 3BE3]1 31€Ch 65.
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