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CO3BE31us, UCTOPHUA UX TOABJIEHUS

C naBHUX TOp JIOJM HAOMIONANM 3BE3MHOE HEOO W OOBEIMHSIM 3BE3IBI B TPYIIBI — s
opuentupoBanus. Co3BE3MMs HOCAT OCOObIC HA3BAHWS, JAHHBIC WM B PasHOC BpeMs, —
ot rybokoil apesroctu 1o XVIII B. Bee 301makanbHbie co3BE3aus MOMYYMIH HaUMCHOBA-
HUS OYEHb JABHO M 3aTPYAHHUTENBHO CKa3aTb, KaKWE HApOAbl BHECIM 3/ECh CBOIO JIEMTY;
CKOpEE BCETO CTHIITSHE U XaieH. A MOXKET ObITh, HAPOIIBI, XKHUBIIHE 10 HUX.

BompmmacTBO sIpKUX co3Besmuii CeBepHOTo HeOa Ha3BaHBI B YECThb JIPEBHETpEUcC-
KHX TEpOeB WM MH(PUYSCKHX TMEPCOHAXEH. DTO HACIeAUe aHTUYHBIX acTpoHoMoB. Co-
3Be3Ms MEHee fpKue Ha3BaHbl eBpomeifckumu actpoHomamu B XVI—XVIIL BB. Bcee
HeBuauMble B EBpome co3sesmus FOxkHoro monyuiapuss HasBaHel B 310Xy Benukux reo-
rpadHUeCKUX OTKPHITHIA, KOT/Ia eBPOTEHIIE Haday ocBanBath HoBriit CBert.

Ceronns Ha HebGe m3BecTHO 88 co3Be3nuMi. DTO YHMCIO yCTaHOBWIOCH He cpasy. Kimas-
nuit [Itonemeit mpuBoAuT B «AnbMarecTey Bcero 48 cozBe3aiuii, a ero 3Be3/HblI KaTajior
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comepxut Tonmbko 1 026 3Be3n. Hesoopy-
KCHHBIM Tna3oM Ha HeOe B CeBepHOM IIo-
Jymapud BUIHO OKOJO S5 ThIC. 3Be3n. Tere-
CKOIl € IOMOracT OOHAPYKHTh OTPOMHOE
KkonuuecTBo 3Be31. Hanpumep, ot 1-if 1o 14-it
3B. BEIMYMHBI BUJTHO OKOJIO 77 MIIH 3BE3I.

Ko Bpemenn Kmaaus Iltonemes act-
pOHOMaM OBLTH W3BECTHBI CIEAYIONINE CO-
3Be3aus: 12 3oauakanbHbX (OBeH, Tererr,
brmsuengt, Pax, Jles, Jlea, Becbl, CkoprnoH,

Crpenen, Kosepor, Bomoneit, Pri0sr). 36 oc-

tapHbIX (bompimas Mensennua, Manas Men-

Benuita, Jlpakow, lledeit, Bononac, Cesep-

Has Kopona, ['eprynec, JInpa, Jlebens, Kaccuones, [lepceit, Bosauumit, 3meeHocer, 3mes,
Crpena, Open, Jlensdun, Mansiit Konb, [lerac, Aunpomena, Tpeyromsauk, Kut, Oprow,
Opuan, 3asu, bonbimoit [Tec, Mabiii [Tec, Kopabmb Apro (Kopma, Kuis, [Tapyca), Tumpa,
Yamra, Bopon, Keprsennuk, Lienrasp, Bonk, H0xubii Benen, FOsxnas Prida.

Cossemue Bonocsl Beponnku Obuio mprcoenuHeHO acTpoHOMOM KoOHOHOM B 3m0-
Xy erunerckoro uaps [Itonemes Oseprera.

Asrycrnn Poite B 1679 1. nomomHmn kapry 3BesiHOro Heba — BBen 5 co3Be3mii:
(Comy0s, FOxmerid Kpect, Manoe O6maxo, boxbimoe Obmako, Myxa).

[onbckuii actporom S T'esemmit B 1690 r. mobasun 11 cossesnmii, cpemn Hux: Kupad,
Emunopor, T'owuue I1cer, Jlncnuka, Smepuia, Cexcrant, Masiit Jle, Poich, [llur Cobecckoro,
Mansiit TpeyronsHux, Bess.

Kan baiim mpubasmwn B XVIII B. 12 HOBBIX co3Be3muii FOxHOTO Heba: IlaBmuH, Tykas,
Kypapib, Denuke, Prida-Meu, Jleryuas Prida, FOxwnas ['mupa, Xameneon, Myxa, Paiickas
ITuna, HOxub1 Tpeyronsuuk, Uuneen.

Huxona Jlakaiine B 1752 r. mblTancs 3amonHuTh IycThle MecTa B HOxHOM Homymapuu
1 co3gan 14 Hosbix cosesauil: Ckynbnrop, [Teus, Yacl, Cerka, Pesen, XKusomucen, Kowm-
nac, Teneckomn, Mukpockon, Ctonosas ['opa, Hacoc, Oxrant, Hayronbhuk, Llnpky:s.

Bce ati HasBaHuMA OCTammch O CeromHsAmHero MHA. Ho OBUTM W HEyJayHbe MOMBITKH
mepefienath KapTy cosBesmmid. Jlupekrop Brmenckoit obcepBatopumu Maptur [louoOyrt
Opnsnuukuit nomectunn B 1777 1. co3sesnue Koponesckoro Tembua IloHsToBcKoro mesk-
ny Opnom n 3meenocuem. Morann Bozme BBenm cossesmme Perammu ®punpuxa (moxsuHyB
pyky Anzpomenst) u bpammenOyprekmit Cxumerp. XK. Jlamann oueHb mobmin Komek H
pelIT YBEKOBEUMTh UX Ha Hebe, momectuB co3esmue Jlomammeidt Komku. 3TH HOBOBBe-
JICHHS HE TIPHKIIACH 1 OBUTH CO BPEMEHEM y/IAJICHEL.

W3-3a HECKOOPIMHMPOBAHHOM pA0OTHI 1O YHOPANOYCHHEO 3Be3A Ha HeOe CIOXH-
JIach Takasi CUTYyals, YTO B Pa3HbIX CTPAHAX MCIONb30BANKCH PA3IMUHbIE KAPTHI CO-
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3Be3uid. Bo3HHMKIA HEOOXOMMMOCTh YHH(HMIMPOBATH pasiencHue 3Be3qHOro Heba. OkoH-
YaTeJbHOE YMCIO M TPAHHMIbI CO3BE3NMH OBbUTM ONMpejieNeHbl Ha acTPOHOMHYECKOM ChE3E,
KoTopbli mpoxoaui B 1922 r. Bee Hebo Ob1I0 yei10BHO paseneHo Ha 88 yacteil.

Beun B HCTOpMM NOMBITKM HE TOIBKO M3MEHHTh PHUCYHOK JPEBHHX CO3BE3NMH, HO U
nomensth ux HazBanus. C VIII B. monax bema JloctomouTeHHBI M Jpyrue eBpomeickue
TEONOTM MBITAINCH 3aMEHUTb SA3bIYECKHE HA3BaHMA co3Be3uil Ha xpuctuanckue. Cyme-
CTBYIOT JpeBHME KalleHaapH, rae ectb co3sesaue Cearoro Ilerpa Bmecto Oha, CssToro
Angpes Bmecto Tensua u jp. bombmas Mensenuia HasbiBanach Jloakoi Casroro Iletpa,
Manas Mensennua — Casteim Muxamnom, Kaccuones — Mapueit Marnanunoit, Auppo-
mena — I'pobom Tlocmommum. I[lnamersi Toke nepenmenoBbBamuch. Tak, Conxue OblIo
HasaHo Mucycom Xpucrom, Jlyna — JleBoii Mapueit. Ot mpemnoxeHus ObM OTBEpr-
HYTBI, TaK KaK TpH ONHCAHMH AaCTPOHOMMYECKMX SBJCHUH TNONy4alnch HeOIaro3ByqHble
npeanoxenns. Hampumep, mpoxoxzaenue JlyHbl mo cossesauto Tenblia JOMmKHO ObUIO OBl
(opmymmpoBatbes Kak «mpoxosxaenne Jesst Mapuu mo Cesatomy AHzpero». 910 Boc-



36e30nvie kapmol u amacol

4 9 4 5 ¢ ¢ 4 & P a s S AP AP S S PSR AP e AP E P A YA e e

NPUHAMATIOCH KaK OTKPOBEHHOE CBATOTATcTBO. OJHAKO, MONOOHBIC W3MAHUS MPEApH-
aumanmuch Bioth g0 XVII B. Tak, B 1661 1. Beimen atnac Auzpes llemnapuyca «Harmonia
macrocosmicay, CoIep Iyl CO3BE3/IMs, HA3BAHHBIC B XPUCTHAHCKOH TPa UL

H3BecTHa Takke TOMBITKA 3aMEHATh 12 30/MAKANIBHBIX CO3Be3Mui Tepbamu 12 3HAT-
Helmmx KoposieBckux (ammmmit EBpombl. 13 3Toro mpemnoxkeHWs TOXE HUYETO HE MONYy-
qunoch. J{MHACTMM B Pa3HbIX CTPaHaX CMEHSIM JPYyr Apyra M MCUe3aid € HCTOPHYECKOro
T0JIS, @ CO3BE3/IUS OCTAIOTCSA HEM3MEHHBIMU B TEUEHUE MHOTHX CTOJIETHH.

3BE3/IHBIE KAPTBI U ATJIACBI

3Be3bl M CO3BE3AMSA HAHOCATCS HA CIELUAbHBIE 3Be3IHbIE KapThl. OHU HCIONB3YIOTCA
I neneid  HaOmoXaTeNbHOH acTPOHOMHUM, CHAOXKEHbl KOOPIMHATHOM CETKOH BO BTO-
POl 5KBaTOPHANBHOI CHCTEME KOOP/MHAT.

Camble 1peBHHUE 3BE3/IHBIE KApThl, KOTOpbIe ObliM M3BecTHBI B Basmnoune u Erunte, HocaT
OUYCHb CXEMATHUYECKMH XapakTep. TOYHBIX TpaHHI] CO3BE3MH B Te BpeMeHa He Obuto. Ha
KapTe WM300paXanuch CHMBONMYECKHE (UTYphl CO3BE3NME M HAHOCHWINCH Haubonee spkue
3Be3zibl. B EBpore 3Be3aHbie kapThl npumenstores npuMepHo ¢ XIII B. Onu copepxar, momu-
MO 3B€3Jl, PUCYHKH MU(HUIECKUX NIEPCOHAKEH, B YECTh KOTOPHIX HA3BaHBI CO3BE3IML.

C npeBHOCTH sipKMe 3Be3/bl B CO3BE3MSAX HOCHIM COOCTBEHHble MMeHa. Hampumep,
camast sipkast 38e3/1a B co3e3auu Ternblia — Abziedapan, B co3esnuu JInpsr — Bera.
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BonbmmHCTBO Ha3BaHWH 3Be3[ NMPUHAIEKUT apabaM — 3TO MEPHOJ DPaHHEro CpejHe-
BEKOBbSl, MOITOMY JUIS yXa eBpomeina oHM HempuBbiyHBL. B 1603 r. mosBuics atiac
3e3nHoro Heba I. Baiiepa «YpaHomerpus», B KOTOPOM 3BE3bl B CO3BE3IMSAX 0003HAYa-
auch OyKBaMH TIpedeckoro angasuta MO Mepe yMeHblIeHHs HX spkocTd. Camas spkas
3Be3/[a 0003HAYAIACh OYKBOH 0., CIIeAyIOIas — 3, 3aTeM — Y U T.JI.

[Io Mepe pa3BuTHS HAyKH, OCOOGHHO TOCIE H300PETEHHS TEJNECKONOB, KOIMYECTBO
WCCNETyEeMBIX 3BE3l Bce Oonee yBeNMUMBAIOCh. BO3HMKIA HEOOXOIMMOCTh 0003HAUEHHS
MHOTHX 3BE3]l CO3BE3IHH, UTO 3HAYMTENHHO MPEBBIIANO YMCIO OYKB Tpedeckoro angasura.
3Be3npl Havanmy 0003HauaTh OykBamu JaTHHCKOTO anpasura. Korma ske W WX He XBaraio,
3BE3/IBI CTaNM HYMEPOBATh IO MOPAAKY. [10ABMIOCE MHOTO KaTaloroB, COZEpXKAIIMX KOOp-
JuHaThl 3Be37] Hanbonee ynorpeOuTenbHbIe U3 HUX Ha CETO/HAIIHMI JIeHb cieayromme «boHH-
ckoe obo3perme» (Bonner Durchmusterung — BD), «Kopmosckoe obo3perme» (Cordoba
Durchmusterung — CD), katanor 'enpu [penepa (Henry Draper Catalogue — HD) u sip.

Kpatko ke Ha3zBaHus 3Be3q ciaraiorcs M3 OykBbl (IMpHl) M HayalbHBIX OYKB CO-
3Be3/Ms Ha JatuHCKoM s3bike. Hampumep, o Leo, B Tau, y And — cootBerctBenHO 0 JIbBA,
P Texnbua, Y AHpoMensL.

Habop 3Be3HBIX KapT CMEKHBIX Y4acTKOB Heba, MOKPHIBAIOIIMX BCe HEOO WM HEKO-
TOPYIO €r0 YacTh, HA3bIBACTCS 3BE3IHBIM aTJIAcOM. B Hacrosiiee BpeMs akTHBHO HCIIONb-
3yercsi «ATiiac CeBEpHOro 3BE3JHOrO Heba», COCTABICHHBIA Ha OCHOBE «BOHHCKOro 000-
3peHHs», W amiac KHOro Heba Ha ocHoBe «KopmoBckoro o0o3penms». B Hamei crpane
HaubolIee pacpoCTpaHEHBI 3BE3/IHBIE aTIachl akajeMuka A A Muxaiinosa.

B CHIA B 1954—1967 rr. Gnaromaps Tpysmam Ilamomapckoil oOcepBaropu wu3jaH
0obII0H (hoTOrpadMUeCKuil aTiac, Coep AN 38316l 10 2 1-if 3B. BENUYUHBL.

B Hacrosmee Bpems Hambonee pacIpOCTPaHEHHBIM METOOM H3TOTOBJIEHHS 3BE3J-
HBIX KapT SIBJISETCS HAHECEHHE TPATYCHOH CETKI Ha penpoAyKIHK ¢ actpodoTorpaduii.

[TomuMo KapT, T1e HaHECEHBI 3BE3/BI M JAPYrHe OOBEKTH 3BE3THOTO HEDA, CYIIECTBYIOT
3BE3JHbIC KATAIOTM. OTO CIIMCKM CPEIHMX OKBATOPHAIBHBIX KOOPIMHAT, COOCTBEHHBIX
CKOpOCTEH, 3BE3HBIX BEMMYHH W JPYTHX XapaKTEpHCTHK 3Be3J, OTHECEHHBIX K HAdaly
KaKoro-HHOyIb TOHa. 3BE3NHBIE KATANOTH JENATCS Ha a0CONMIOTHBIE M OTHOCHTEIBHEIC.
AOCOTIOTHBIE TIONMyYeHBl HA OCHOBE aOCONIOTHBIX HAOMFONCHMH, OTHOCHTENBHBIE — mu(-
(epeHIMANBHEIM METONOM. B 3ThX Katamorax o0s3aTeNbHO YKa3blBaeTCs 3I0Xa HaOIo-
IeHNH — CpemHsAs JaTta HaOMIOJeHWH Kakood 3Be3msl. Ha OCHOBaHWH aOCONIOTHEIX U
OTHOCHTENBHBIX KATalOrOB, IONYYCHHBIX B pasHBIE OIMOXH, COCTABISIOTCA (YHIaMEH-
TAIbHBIE KATANOTH TOJNOXEHUA 3Be3N. B HUX TPUBOIATCA 3HAUCHHS COOCTBEHHOTO JIBH-
JKEHUS 3BE3/IBL, IOTPABKH HA MPEIIECCHIO U IPYTUEC BETHINHBL.

[lepBbIii U3BECTHBIN HayKe 3BE3AHBIH Katanor Obul coctaBineH B Kutae (okomo 355 r. o
H.3.); oH comepxkan ceneHns o 800 3Besmax. Msmecten katamor ['mmmapxa, comepixaruit
nepeuenb 850 38e3n Knapauii IItonomeit cocrasun katanor nonoxenuit 1 025 3e3n. B 1756 r.
Obin omyOMKoBaH 3Be3IHBIH Katanor JIx bpajnes ¢ ToqHpIME TONOXeHIAMA 3 268 3Be3 .

4 5 4 4 4 ¢ b 3 P as s E e R I I RS e AN AR R E LAY LY A
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B nactosmee BpeMs mmpoko ucnonb3yercs «Oommii karanor» bocca (GC). On omy6Omu-
KoBaH B 1937 I. ¥ COZIEPKUT JJAHHBIE O TTOOKEHAN W COOCTBEHHBIX IBIKCHIAX 3 342 3Be3 .

Kpome TO4HBIX KaTanoroB ToONOXKeHME 3Be3n, cocrapiudiorcs «O0o3peHus HebOay,
cofiepXKallie TPHOMKCHHBIE 3HAYCHHMS KOOPAWHAT 3BE3] W MPUONKCHHBIC 3BE3/HBIC
BenmuurHbl. CaMbiM W3BECTHBIM siBiisieTcst «borHCkoe o6o3penne» (BD), cocraBnenHoe B
1859—1887 rr. u comepaniee NpUOMIKEHHBIE KOOpAWHATHL 324 Thic. 3Be3n jgo 10—11-i
3B. BENMYMH, HMEOMUX cKiIoHeHHe oT +90° mo —23°. Karanor cHaOxeH aTimacoM, copep-
KamuM 64 Kaptel 3Be3mHOro Heba. [lms FOskHoro monymapums cymectBytor «KopmoBckoe
o0603penuex» u «Keiinckoe 0603penney.

Crenuansuslii actpodusndecknii karanor I'. Jlpemepa conepKuT, KpoMe KOOPAMHAT M
3BE3JHBIX BEJMYHMH, ellle JaHHBIE O CIEKTPaNbHBIX Kiaccax 3Be3n Jo 8,5™. B ¢oromerpuuec-
KMX KaTanorax MPUBOJATCS OYEHb TOYHbIE 3HAYEHHS 3BE3HBIX BenuuuH. «lloTcaamckuit
karanor» (PD), cocraBneHHbIi Tpy moMolyM BH3yanbHoro (oromerpa LlenbHepa, copmepkut
14 TeIc. 3Be3x 70 7,5™. «['apBapAcKuil KaTanor» COAEPKUT BU3yalbHbIE 3BE3IHBIC BETMUMHbI
cBele 90 Thic. 38e3/1. I3BECTHO elle HeCKOJIbKO MEHEe COlepKaTEeNbHBIX KaTalloroB.

Kpome 3Be3JHBIX KaTaloroB, CYIIECTBYIOT KAaTalord Jpyrux HEOECHBIX OOBEKTOB.
Karanor Mecche, coctaneHuslii B 1784 r., comepxur cBegenus o 108 TymaHHOCTAX u
3Be3HbIX ckorieHusX. NGC — «HoBblil o0muit kaTamor TyMaHHOCTEH M 3BE3AHBIX CKOI-
nennity — cocrapien [lpeiiepom (m3man B 1888 1.) u comepxur ceenenns o 7 840 oObek-
tax. CymecTtByer aBa gomoiHeHus k stomy karanory — IC u ICII, conepxanuine cBemeHus
0 5 386 oObekrax. B Hactosmee Bpems MOSBUJIHCH BNEKTPOHHBIE 3BE3/HBIEC KaTaJorH,
3aIMCaHHbIC HA JA3ePHBIX AUCKaX.

BUJ 3BE3/THOI'O HEBA
B PASHBIE BPEMEHA I'OJIA

Bun 3BesnHOro HeOa MEHsSETCA B 3aBUCHMOCTH OT BPEMCHH TONA. 3EMIIS JIBHIKETCS BOKDYT
ConHra, cosepmas TOJNHBI 000pOT 1O OpOWTE 33 OOMH TOA. JTHM OOYCIOBJICHA CMEHA
KapTHHBI 3Be3IHOr0 Heba B TeueHue roja. ColHIe mepeMeraetcs mo HeOOCBOMY, MPOCIH-
pyercs Ha CO3BE3MS M OCBENIAeT MX CBOMMH Jydamu. HacTymaer HeOmarompusTHbIA mepu-
on I HaOMoJeHNUS co3Be3Nusi, B KoTopoM Haxomutcs ComHme. B 3To Bpems Jydmme Bcero
BHJIHO TO CO3BE3/IHE, KOTOPOE PACIOIOKEHO HA MPOTUBOMOJIOKHOI CTOPOHE HEDA.

CoBepImM MyTEIIECTBHE MO 3BE3THOMY HEDY, pacCMOTPHM IO MOPSAKY BCe CO3BE3-
must, Habmomaemble B oOomx momymapusx — CesepHoM u OxHOM. OcTaHOBHMCS TakoKe
Ha BCEX MHTEPECHBIX OOBEKTAX CO3BE3[MI, B OCHOBHOM JOCTYIHBIX Ui HAONIOICHHS B
OMHOKIIb ¥ HEOOJIBIION TENECKOIL.

4 ® B B B Y F VR U S LY FE VYR CE Y VST SV ARV NP AR
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Acmponomuueckuii cnpagouHuK

CEBEPHOE MNONYLWAPUE

AHxgpomena
BnusHeub!
Bonbwas Megeegvua
Becbl

Bogoneit
BoaHuuii
Bornonac

10. Bonocbl BepoHuku
12. lepkynec

13. Twapa

15. FoHume Mebl

16. [leBa

ONONON

17.
18.
19.
22.
25.
26.
29.
31.
35.
36.
38.
39.

OenbtuH
[LpakoH
EnuHopor
Kupad
3meeHocel}
3mesn
Kaccuones
Kut
Nebenb
Nes

Ivpa
Tucnuka

. Manas Megseavua
. Manbiit KoHb
. Manbii Jles
. Manbiii Mec
. OseH

. Open

. OpwioH

. MNerac

. Mepcen

. Pak

. PbiBbl

. Pbick

62.
63.
68.
. Teney
72.
77.
80.
82.
88.

CesepHasi KopoHa
CekcraHT
Crpena

TpeyronbHuk
Lledben
Yawa
OpupaH
Awepunua
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FOXXHOE NOJTYLWAPUE

11.
13.
14.

16
17
19
20

© oo N

Bonbuwoii Mec
Becb!
Boponen
Bonk
Bononac
BopoH
Mmopa
Tony6b

. esa

. DenbuH

. EauHopor

. XKepTBeHHUK

21.
23.
24.
25.
26.
27.
28.
30.
31.
32.
33.
34.

Xusonucey
XKypaenb
3asy
3meeHocel
3mes
Bonoras Puiba
WHpeey
Kune

Kut
Kosepor
Komnac
Kopma

. lles

. NeTyvas Puiba
. Manbliit Konb

. Manblii Mec

. Mukpockon

. Myxa

. Hacoc

. HayronbHuk

OseH

. OktamT
. Open
. OpuoH

52. MasnuH
53. Mapyca
54. Mersc

56. Meuyb

57. Paiickana Mtmua
58. Pak

59. Pesey,

60. Pbibbl

63. CekcTaHT
64.CeTka

65. CkoprnvoH
66. CkynbnTtop

67.
69.
70.

73.
74.
75.
76.

79.
80.
. lut CoBecckoro

Cronosas lNopa
Crpeney,
Teneckon
. Teney
TykaH
deHnke
XameneoH
LlenTasp

. Linpkynb
Yacb!
Yawa

82.
83.
84.
85.
86.
87.

OpupaH

tOxHasn Mapa
tOxHasn KopoHa
tOxHas Peiba
FOxHbI KpecT
FOXHBI TpeyrofnbHUK
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Acmponomuueckuii cnpagouHux

AHJIPOMEJIA
ANDROMEDA

Cossesmue, nexamee Mexny Kaccuomeeit u Ileracom. Yacts
3TOro CO3BE3/Ms HaxoauTes B monoce Mneuxoro IlyTu.

HazBanue cossesmus cBszano ¢ nereHpod o Ilepcee. ItoT
rpedecknii repoil cmac AHzpomeny, Aoub mapst O¢uormu Ile-
(es, or crpamHoro Mopckoro uyxosmma. Camas spkas 3Be3ja
co3Be3ms — Aubdepal, 4To B TEpeBOfE ¢ apadCKOro o3Haya-
€T «IIyn KOoHs». DT0 Oeno-romybast 38e31a 2-i 3B. BENUUHMHBI CTIEK-
TpajibHOro Kiacca BS.

Haubonee naTepecHsie 00BEKTH:
1.y Auapomensl — 1BoiiHas 3Be3/1a, COCTOAMA M3 IBYX KOMIIOHEHT OeckoM 2,2™ i1 5,0m,

2. 56 Augpomennl — JBoilHas 3Be3/1a, COCTOALIAS U3 IBYX KOMIIOHEHT 6-if 3B. BEJMUMHBL.

3. M 31 - NGC 224 - tymanHOCTb AH-
JpoMeIbl — CIHpanbHas TalaKTHKa,
camas spKas Ha 3eMHOM HeOe (MCKITIO-
yas MaremianoBel Obmaka). Oto Onm-
Kaiimas k Mneunomy Ilytu Oombmas
ranakTika, BXOJAIas BMECTE CO CBO-
MMH CIyTHUKaMH B MecTHylo Tpymmy
ranaktik. M 31 BujaHa OpoCTHIM Tiia-
30M KaK TyMaHHOE O0Nayko OOJbIIMX
pasmepoB spkocThio 3,4m. B 1923 r.
OnpuH Xab0m OTKpBUT TiepByIO Heden-
Iy B TYMaHHOCTH AHJPOMEIbl M, ONPEIENNB PACCTOSHHE JI0 HEe, YCTAHOBUJI HCTHH-
Hylo npupoay M 31 u pearnbHble MexranakTHaeckue Macturadsl. CerosHs paccTos-

Apkue 3Be3abI m M Sp C r "
a - Anbgepall 2.07 -0.33 B9 -0.04 97.1 0.034
B - Mupax 2.07 -1.75 MO 1.58 199.4 0.016
) 3.27 0.81 K3 1.27 101.3 0.032
v1 - Anb Maak 2.10 -3.08 B8 1.37 354.9 0.009

m - BUAYMas 38e3aHas BennumHa, M - abconoTHas 3sesaHasn BenuumnHa, Sp - cnekTpanbHbIii knacc,
C - nokasaTtenb UBeTa, I - PaCCTOSHWE B CB. rofax, 1T - napannakc B CeKyHAax ayru.
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Anopomeoa

AHOPOMEOA

3BGSIJHER Benu4ynHa
LlapoBoe 3Be3aHOE cKonneHne

PaccesiHHOe 3Be31HOE cKonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

MnaHeTapHas TyMaHHOCTb KpatHas 3sespa CnupanbHas ranaktuka AnnunTndeckas ranakTuka

CeeTnas TyMaHHOCTb MepemexHas 3sesna lanakTvka ¢ nepembI4Koin HenpasunbHas ranaktuka

15



Acmponomuueckuii chpagouHuK

HUE 10 TyMaHHOCTH AHJpoMezbl oueHuBaercs B 2 MiH 900 Teic. cB. ner. JT10 camas
u3ydaeMmas M3 U3BECTHBIX TalaKTHK, MOTOMY YTO HAMHOIO Jerde y3HaTh CTPOEHHE
Hameil [amakTuku, u3yyas co cTopoHsl ee nojobue. MccmenoBanus mocneaHux et
TM0Ka3aMM, 4YTO TYMAHHOCTh AHJpOMEAbl HAXOAMTCS BO B3aUMOJGHCTBHM CO CBOUM
cnyTHUKOM M 32, KOTOpBIH, B CBOK OYepe/ib, BHIBIBAET BO3MYIIEHHS B €€ CIHpAb-
HOH cTpykType. COBpEMEHHbBIE AaCTPOHOMHYECKME HHCTPYMEHTHI IO3BOJAIOT H3Y-
4aTh OTHCIbHBIC OOBEKTHI, HAXONfIIMeCs B TYMaHHOCTH AHapomensl. Tak, okasa-
Joch, 9T0 B ATOH ramaktuke Oomee 300 mapoBBIX 3BE3MHBIX CKomieHWH. Cpemn HUX
oOHapyxeH HacToAmuid ruranT — ckomnenne Gl, sBifiomeecs camblM SPKEM B
MectHoii rpynne ranaktuk. Yrioele pasmepsl M 31—178x63', uto cooTBeTCTBYET
nuHeliHbM pasmMepaM B 200 Thic. cB. neT. Macca 3Toll TalakTHKM TNPUMEPHO paBHA
300—400 mmpx comHeunsblx Macc. [0 COBpEMEHHBIM OLEHKAM, 9TO MEHBIIE, UYEM
macca Hamell ['anaktuxu. Mneunsit ITyTe 1o pasMepaMm MeHbIIE TYMAaHHOCTH AHJpO-
M/, HO TUIOTHee. VccremoBaHus, MPOBEICHHBIE KOCMUYECKHM TeecKonoM Xao-
Oma, mokasami, yro M 31 umeer jBoiiHoe siupo. B mocmenHee BpeMs KocMudYecKHit
TeJNECKON OOHAPYKMJI MHOTO JIBOWHBIX ffiep Y TaNakTHK JTO MOXKET OBITh CBSI3aHO C
TIOCTOSHHBIM TIPOLECCOM ~ CTONKHOBEHMSA TalakTHK TyMaHHOCTb AHApPOMeEBI MOTria
TOITIOTHTb KapiMKOBYIO TalakTHKY, SAPO KOTOPOH M HAXOAMTCS PSAOM C COOCTBEH-
HeIM. M 31 fiBIKeTCA IO HamMpaBNeHUIO K Hatel ["anakTuke, 1 IpEMEpHO depe3 4—

5 MIpA MeT COCEeAKH MOMKHBI CTONKHYThCA. TyMaHHOCTb AHJPOMEIB HMEET OKONO
10 ramaxruk-cmyTHEKOB. [IBa cambie spkue w3 HUX — M 110 (NGC 205) u M 32 —
XOpOILIO HAOMIOAI0TCS B HEOOMBIINE THOOUTEIHCKUE TETECKOTII.

NGC 752 — paccesHHOE 3BE3/IHOE
CKOIUICHHE, 3aHMMaiomee Ha Hebe
IUIOMIA/Ib, PABHYIO IBYM JYHHBIM IHC-
kam (60'). Ero myume nabmonars B Te-
JECKON €O cNaOblM YBENMYECHHEM WIH
B OuHOKIB. Copepxut okoio 60 3Be3m.
Spkocts - 5,7m Vapaneno or ConHua
Ha paccrostaue 1 300 cB. net.
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Anopomeoa

5. S Anapomeabl — cBepxHOBas 3Be3/a, NMPHHAIEKAIMAs TYMAHHOCTH AHIPOMEIBI
(M 31). Habmonamacs 20 asrycra 1885 r., HO eciu ydyecTs, uto cBet o M 31 nzer okoo
3 MJH JeT, TO BCTBIXHYJNA 3Ta 3Be37a HAMHOTO paHblue. brmeck 3Be3ssl jpoctur 6-if 3B.
BemmunHbl. K16 deBpans 1890 r. 3Be3na mepectana HAOTIOATHCA.

6. NGC 7662 — maHerapHas TyMaH-
HOCTb, XOpOIIO 3aMeTHas B HeOONbIIOH
nrobutenbekuil Teneckorn. [Ipu ucmonb-
30BaHMM MOIIHOTO MHCTPYMEHTa BHJEH
KDAaCUBBIA CHHE-3€NEHBbI JUCK. Sp-
KOCTb — 9™, yri0Boii Anamerp — 5'.

7. M 32 — NGC 221 — smmnrayeckas
ranaktika ana E 2, cnyTHUK TyMaHHO-
ctd  AHJpoMenbl. SIBifeTcs  YiIeHOM
MectHoii rpynnsl ranaktuk. Mmeer sip-
KocTh 8,1™ u Xopouwo Habmozaercs B
MaJleHbKHE JIIOOUTENBCKHE TETECKOIIBL.
3T0 KapiuKoBas rajlakTHKa Maccoi
3 MIpH CONHEUHBIX Macc. YTIOBBIE pa3-
MepHI Ha HeOe — 8X6', MiHeiHbIe —
8 ThIC. cB. 1eT. M 32 cOCTOHMT B OCHOBHOM
M3 CTaphIX 3Be3[. B ranakrmkax mopo0-
HOTO THIA HAONHOMAIOTCA TONBKO Ma-
JIOMAacCUBHBIE 3BE3/Ibl, OTOMY YTO OHH
Oomee monroxwuBymme. Bce  3Be3mbl
0OJBIIOH MAcChl YX&e MPOIBONONMOHMPOBAIA M TPEBPATHINCH B OENbie KapIHKH,
HEUTPOHHBIE 3B€3Abl WM uepHble IbIpbl. MccnenoBanus M 32 mokasbiBaioT, 4To0 B
9TOH TaJaKTHKE HET MEK3BE3IHBIX Ta30BEIX M IBLIEBBIX OONAKOB, IUIAHETAPHBIX TY-
MaHHOCTEH, PAcCeSHHBIX 3BE3IHBIX CKOIUIGHHWH. 31eCh OTCYTCTBYET 3BE31000pa3o-
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Acmponomuueckuii cnpagouHuK

BaHue. Cample MONOJIBIE 3BE3IbI MMEIOT BO3pacT Okomo 2—3 miupa Jer. U3ydeHue
anpa M 3 2 mokasano, 4To €ro Macca MOYTH HE YCTYNaeT sjpy TYMaHHOCTH AHIpoMe-
Ibl ¥ paBHa mpuMepHo 100 MIH conHeuHBIX Macc. BronHe BO3MOXHO, 4TO 3Ta ra-
JAKTHKa paHblle OblTa Oonee MAaCCHBHOM WM pacTepsila CBOM 3BE3IBI W IIAPOBEIC
3BE3IHBIE CKOIUIEHHS HpU B3aUMOJCHCTBHM C JAPYTMMH TalakTHKaMd, B YaCTHOCTH C
M 31. Moxer ObITh, 3BE3/IbI CHHpPAIBHBIX PYKaBOB M IU(Qy3HAs Marepus ObLIA 3aX-
BAaueHbl TYMAHHOCTbIO AHIpOMeNbl M SBIAIOTCS ceifyac 4acTbio ee opeona. 31 asry-
cra 1998 r. 8 M 32 BembIxHyna HoBas 3Be3zia. Ee Gmeck moctur 16,5,

M110 -NGC 205 — snmuntuyeckas ra-
JNaKThKa Kinacca EOp, cryTHUK TyMaHHO-
cTi AHIpOMebl. OTa ranakThka SBiseT-
c1 wIeHOM MECTHO! IpyIIbl FanakTHK
M 110 uMeeT HECKOJbKO HEOOBIYHYIO
CTPYKTYpY, COAEPXKHUT 00J1aKa MbUIH, He-
CBOICTBEHHbBIE OJUIMINTUYECKUM Tallak-
THKaM. Ee Ha3bIBalOT KapiuKoBOW cde-
puueckoif ramakrukoir. Macca M 110
HeBenuka — okono 3,6—15 mipa con-
HeuHbIX Macc. Ho, HecMoTps Ha 370,
BOKPYT JaHHOH KapiMKOBOI TalakTH-
KA HaOIIOflaeTcss CHCTEMa M3 BOCHMH
IIApOBBIX 3BE3JHBIX CKOIIeHHH. Sp-
KOCTb — §,5™, YIJIOBBIE pa3Mepbl —
17x10.

NGC 891 — Bropas no spKOCTH Taak-
THKa B c03Be3uM AHupomensl. Haxo-
IUTCS Ha paccTOsHUU 3,4° OT 3Be3[bl
Amp Maak (y Arzpomens). Spkocts —
10m, yrnossie pazmeps — 14'x2".



Anopomeoa

10. NGC 7640 — criupansHas ['anaktuxa
¢ nepeMbIuKoii kiacca SBb. Spkocts —
10,9m, yrnosbie pasmepsr — 10,7x2,5'.

11. IC 239 — cnupanbHas ['anakTuxa
¢ mepembIukoii, knacca SBe. Spkocts —
11,22m, yrinossle pa3smepsl — 4,6'x4,3".



Acmponomuueckuii cnpagouHuK
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BJIN3HELbBI
GEMINI

CosBe3aie  Biu3HENOB NEXUT MEpHEHIMKYIApHO MieuHoMmy
[lytu ® coctout W3 SpKUX 3Be3n, 0OpasyromMX (OpMy MOYTH
TIPaBIIIEHOTO MPSAMOYTOTBHIKA.

OTHOCHTCS K JIPEBHHM 30[HAKalbHBIM co3Be3nusM. Ha-
3BaHO B 4ecTh OpartheB ENeHBI, TposHCKOH mapeBHBL Kactop u
Homnyke (ITomunesx) Obumm netbMu 3eBca u Jlemsr [lommyke
MONMyYnuI OT OOroB OeccMepTie, KOTOPBIM TOJCTHICS CO CBO-
nM OpatoM. Bmecte ¢ SI30HOM OHH ydYacTBOBamM B TOXOnE 3a
30J0TBIM PYHOM M HE BEpHYIHCh B poiHyro CmapTy, OCHOBaB Ha

Oepery Ueproro mops mocenenne. Oba Opara Tak JOOWIM APYr JApyra, 4TO CTAIM CHMBO-
J70M OpaTCKUX OTHOIICHHI, 33 4TO U TOTAIX Ha HEOO.

Haubonee naTepecHsie 00BEKTH:

1. o bam3nenoB — Kacrop - kpaTHas cucteMa, coCTOAWIAs M3 JABYX CIEKTPalbHO-IBOM-
HBIX 3BE3J/l, PACMOJOKEHHbIX HA PACCTOSHUU 2", U 3aTMEHHO-NIEPEMEHHOM, YAaleHHON
Ha pacctostHue 72". Bes cucteMa HaxofuTcs Ha paccTosiHuu 46 cB. et oT ConHua.

2. U BbamsnenmoB — HoBas 3Be37a, MMEHEM KOTOpOH HasbIBaeTCs ceMelcTBO 3pyI-
THBHBIX (B3pBIBAIOLIMXCS) NepeMeHHbIX 3Be3n. [lpencrasnser coboil 3aTMEHHO-/IBO-
HYIO CHCTEMy, COCTOSIIYIO M3 Oeloro kapiuka, no Macce paBHoro COIHILY, W XONOA-
HOM 3Be3/bl TNIABHOW IOCIENOBATENBHOCTH, Macca KOTOpOH BaBoe MeHblue. Ilepuon
obpamenns 3Be3bl-ciyTHHKa okono 4 4. [lpumepro uepes 102 jus mnpomcxomdr
B3pBIBBI, BO BpeMs KOTOPBIX 3Be3/1a yBenuduBaeT oneck ¢ 14,5 1o 8,5™.

SApkue 3Be3gbl m M Sp C r "
o - Kactop 1.58 0.59 A2 0.03 51.6 0.063
B - Monnykc 1.16 1.09 KO 0.99 33.7 0.097
y - AnbxeHa 1.93 -0.60 A0 0.00 104.8 0.031
5 - Bacar 35 2.22 FO 0.37 58.8 0.055
n - Mponyc 3.78 0.85 G9 1.02 125.9 0.026
{ - Mexbyna 4.01 -3.91 G3 0.90 1169.0 0.003
€ - MebeyTa 3.18 -4.03 A3 1.38 903.5 0.004
u - Tenat Moctepuop 2.87 -1.27 M3 1.62 231.8 0.014

M - Buarmas 3BeanHas BenuumHa, M - a6contotras 3BesqHas BennunHa, Sp = CrekTpanbHbIiA knacc,
C - nokasaTenb LBeTa, I = paccTOsiHWe B CB. rofax, 1T - Napannakc B CekyHaax ayru.
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SBG:UJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Bruzneywi

BJIN3HELDbI

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpatHan 3sesna CnupanbHas ranaktuka OnnunTudeckas ranakTuka

MepemeHrHas 3sesga TanakT1Ka C nepembIuKoi HenpaBunbHas ranaktuka
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3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Acmponomuueckuii cnpagouHux

BINMU3HELbI B2

m KpatHas 3Be3na

MepemenHas 3se3fa

BINN3HELbI
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@ LWapoBoe 3Be3aHOE ckoNneHue
*.4. PaccesiHHOe 3Be3[1HOE CKOMfeHne

© 3Be3aHOe CKOMIMEHNE C TYMaHHOCTLI0

CnupanbHas ranaktuka Annmntuyeckas ranakTuka

[anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka



Bruzneywvi
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3.  YY bausnenoB — 3arMeHHO-IBOIHAs 3Be3Ja, OTHocsAumascs K cucreme Kacropa.
CocTont W3 IBYX XONOIHBIX KAPIHKOB TNMABHOH IMOCIECHOBATENHHOCTH MAccaMu, B [IBa
pasa MeHslmMH conueyHoil. [lepuox obpamenns — 19,5 4. bneck u3mensercs ot 9,1
o 9,7m. TloBepXHOCTH 00OMX KApJIHKOB IOKPBITH MATHAME, M MOITOMY Y HHX 4YacTo
Ha0MOIAF0TCS BCIUIECKU H3ITYUEeHIs, CBOICTBEHHEIE MepeMeHHbM Tina UV Kura.

4. ( bam3memoB — mepeMeHHas 3Be3na, M3MEHsIomAs cBoil Omeck ot 3,7 mo 4,2 3B.
BenunHblL. [lepros u3menenns onecka — 10 cyTok.

5. M 35 — NGC 2168 — spxoe paccesH-
HOE 3BE3HOE CKOIUICHHE, BKIIHOYAIOIICE
okono 120 3Be3 CHEKTpalbHOTO KIiac-
ca B. fpkocte — 5,1™, yrnoBo# aua-
metp — 28' (mouru nonHas Jlyna). Yna-
neHo ot ConHua Ha paccrosnue 2 800 cB.
JIeT ¥ pacTSHyIoch Ha 24 ¢B. roja.

6. NGC 2392 — nmnnaHerapHas TyMaH-
HOCTb «JcKuMocy». BuiHa B Buje Ma-
JEHBKOTO 1IAPUKA, C YIJIOBBIMU pa3Me-
pamu 47"y43" u ApKocTbIO OKOIO §8,6™.
LentpansHas 3Be3na uMeer Omeck 9.
Paccrosnue ot Connua — 2 900 cB. net.




Acmponomuueckuii cnpagouHux
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BOJILIIASI MEJIBEJIMIIA
URSA MAJOR

Camoe momynipHOE CO3BE3[ME, 3HAKOMOE, HABEPHOE, KaXKIO-
My uenoBeky. OHO TOXoXe Ha SAPKUl d(QQEKTHBIH KOBII M Ha-
OmoziaeTcss B TEUEHHWE BCEro TOAA, TaK KaK HAXOIMTCS BO3NE
CeBepHOro momoca MHpa M OTHOCUTCS K HE3aXOLANIUM B
CEBEPHBIX IMPOTAaX co3Be3ausAM. Ha3BaHo co3Be3nue B decTb
HuMsI Kammcro.

CornacHO rpedyeckod Nerenje, oQHAXbl 3€BC YBHIEN Kpa-
cuByIo JeBymky, Hum¢y Kammcro, u Bmo0uics B vee. Ho Kamu-
cro ObUla ONHOW W3 JICBCTBEHHMI, CONPOBOXKAABLIMX OOTHMHIO

Jnany-oxotuuny. Torma 3esc mpumsu obmuk [lmanst n cOmmsmics ¢ Kammcro. Kax tombko
Hacrosmas Jluana ysuuena, yro Kammicro OepeMeHHa, oHa OTOCNaza €¢ MPOYb CO CBOMX
rna3. Cynpyra 3esca, ['epa, B rHeBe npeBpatiina HuMQy B Mensenuny. CoiH Kammcro, Apkar,
BBIPOC ¥ BCTpeTHiCA ¢ Marepbro. OpHako, oH He y3Hanm HUMQY B o0pase MeHBEAMIBI H
xoten youtb ee. Torma 3eBc ITOMECTHI MaTh M ChIHA Ha HeOO B BHJE CO3Be3AHH bombiioil u
Marnoit Mensemmi. 3esc 3abpocun Kammicto Ha Heo, mepxka ee 3a xBoct. [lotoMy XBOCT
y MeJBEIHIbl Ha JPEBHUX KapTax Takoil HeecTeCTBEHHO BBITAHYTHIH. Ho m Ha Hebe Kamm-
CTO He 3HaNa mokos. 'epa ympocuiaa Ooro, 4ToObl OHM HE MO3BOJNMJIM MEIBEIHIE OKYHATH-
ci B okean. C Tex mop HuMda-MeIBeaula Kpykutcs 1o HeOy, He causich 3a TOPH3OHT.
MezBenuna — OHO M3 CaMbIX APEBHUX HA3BaHMIl 3Be3HOTO HeOa. DTO CO3BE3/ME OAMHA-
KOBO Ha3BIBAETCS y TPEKOB, CIABSH H aKe y aMEPUKAHCKHUX HHICHIIEB.

Haubornee nurepecHbie 00BEKTHI:
1. 3Be3na { boabmoii MexBeauubl npecTaisieT co00i CHCTEMY U3 IIECTH 3BE3.
U3 Hux ToMBKO ABE — Mumap 1 AJbKOp MOXKHO YBH/IETh POCTHIM T71a3oM. Paccto-

Apkue 3Be3abl m M Sp (e} r m
o - Oy6xe 1.81 -0.94 F7 123.6 1.06 0.026
B - Mepak 2.34 0.42 A1 79.4 0.03 0.041
y - ®ekga 2.41 0.38 A0 83.7 0.04 0.039
5 - Merpey 3.32 1.34 A3 81.4 0.08 0.040
€ - Anvot 1.76 -0.22 A0 80.9 -0.02 0.040
{ - Muuap 2.23 0.4 A2 78.2 0.06 0.042
80 UMa - Anbkop 3.99 2.07 A5 81.2 0.17 0.040

m = BMAMMas 3Be3aHan BenuumHa, M = abconoTHas 3se3aHasn BenuumuHa, Sp = cnekTpanbHbIii knacc,
C - nokasaterb LiBeTa, I = pacCTosiHME B CB. rofjax, T = napannakc B CeKkyHaax ayrv.
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3BGSIJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TymaHHoCTb

Bonvwas Meoseouya

BOJIbLUAA MEABEOULIA

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3pa CnupanbHas ranakTuka Annuntuyeckas ranakTuka

MepemeHHas 3se3na [anakTiKa C nepembI4Koi HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK
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SHUE MEXIy STHMH 3Be3gamu |1Muuap siBnseTcs aBOMHOM 3BE3/10H, KOTOPYH MOX-
HO XOpOIIO paccCMOTpeTh B HEOONBIIOW Temeckom. PaccTosHMe Mexay KOMIIOHEH-
tamu — 14,5". OTu 71Be 3Be3/ibl, a TakKe ANBKOP SBIAIOTCSA CIEKTPAIbHO-IBOHHBIMU
3Be3zaMu. Paccrosuue Beelt cucteMsl o1 Comana — okoio 60 cB. 1erT.

3esna U bBoabmoii MeaBeauubl — THIMYHAS 3aTMEHHO-TIEPEMEHHAS, KOMIIO-
HEHTH KOTOpOil Haxomarcs B monmoctén Poma. Ilepmon m3MeHeHws Oiecka cocTaBIis-
eT § 4, a MaKcUMalbHas sIpKocTb — 8,7m.

¥ bonbmoii MeaBeauubl — KpaTHas CHUCTEMa, COCTOANIAS W3 JBYX CIEKTPaibHO-
IBOMHBIX 3BE3/l, yNANCHHBIX Ha paccrosHue 2,5". OOpalaoTcs BOKPYT OOIIEro IieH-
Tpa Macc 3a 60 mer. Hambomee MaccuBHAas mapa COCTOMT W3 3BE3l, NOXOXKHX Ha
ConHue, a BTOpas — M3 TaKOW K€ 3BE3Ibl M HEBHAMMOIO CIYTHHKA Maccoi, B 10 pa3
MeHbLIel conHeuHoit. Bes cucrema ynanena ot ConHia Ha paccTosiHue 25 CB. JIeT.

M 40 — cnabas aBoiiHas 3Be31a, 0OHa-
pyxenHas Illapnem Mecce B MecTe,
TJic OH XOTeN HAWTH TYMaHHOCTb, OIIH-
6ouHo omcannyto Slnom [eennem. Ha-
XoauTcs Hemaneko oT 3Be3nsl 70 boms-
moi Menpemunpl. CucTeMa COCTOMT U3
IByX 3Be3q Onmeckom 9,0m u 9,3m yna-
JeHHBIX Apyr oT fapyra Ha 49". Bomee
spkas 3Be3fa Haxomutcs oT ConHua
Ha paccrosHun 510 cB. nmer. Ckopee
BCEr0, 9TO ONTHYECKU-JIBOMHAS 3BE3-
Ja, T.C. €€ KOMIIOHEHTHl HE CBS3aHBI
(u3MYeCKH, a PACMONOKCHBI ONH3KO
TIO JIy4y 3peHus.

M 97 — ni1aHeTapHasi TYMAHHOCTh
«Cosa». Nmeer sproctb 9,9™. Macca Ty-
MaHHocTd mnpumepHo pasHa 0,15 con-
HeuHbIX Macc. CylecTByer nopsaka
6Thic. NeT. Y nanexa ot ConHua Ha pac-
crosiHue 12 ThIC. CB. JIET.
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6.

Boavuas Medseouya

SU Bonbmoit Megseannsl — nepeMeHHas SpYNTHBHAS 3Be3Ja TUIIA KapIMKOBBIX
HOBBIX, y KOTOpHIX HaOmiojaroTcs 1Ba BHaa Bembimek. CucreMa coctouT m3 Oernoro
KapinKa, OKPYXEHHOTO aKKPEIMOHHBIM JIMCKOM, M XOJNOJHOTO KOMIIOHEHTAa MEHb-
meli Macchl. B MuHMMyme Onecka ota 3Be3na ObiBaeT He spue 15™. Bo Bpemst oObrd-
HBIX BCTIBIIIEK, NPOMCXOAANMX Hepe3 Kak/ple HECKOIBKO IHEH, ONeck yBenmmuuBaeT-
cs 1o 12m, a Bo BpeMs Oosee peakux BemieckoB — 1o 10,9m.

M 81 — xpacuBas cnupainbHas ranak-
tika trna Sb. Spkocts 6,9m. B mape ¢
Hell Haxomutcs ranakTuka M 82 — He-
npaswibHas 1o QopMme u Oonee cia-
Oas. Bymyuu Gomee maccuBHOi, M 81
IeQopMHpYET COCEIKy CBOMM TIpaBH-
TalMOHHBIM moseM. Kocmuueckuii Te-
meckonm Xa0bma TO3BOMIN  HM3yYHTh
32 mepeMeHHEIE 3Be3IB — Ie(eHIbl B
M 81. C ucnons30BaHHEM 3THX CBEJE-
HUIl OMpEeNIEeH0 €€ pacCTOsHUE 0
Tanaxtuku — 11 MuH CB. JI€T.

M101 — NGC 5457 — cnupanbHas ra-

JaKTHKa Tuna Sc, pasmepoM 22'. ApkocTs

7,9m. B HeOONbIIME TEIECKONbI BHIHA

IIEHTpANbHAS 9aCTh ITOH TaJaKTHKH.

Ha dororpadusx, cremaHHbIX Kpym-

HBIMU TEJIECKONaMH, BUIHO, YTO OHa

HECUMMETpHYHA.  SIIpo  ranakTuku

3HAYMTENBHO YIAJEHO OT ILEHTpa JHuc-

ka. Paccrosume no M101 Obuto ompe-

JIeNeHO C TOMOWIbI0 Uedena KocMu-

YeCKAM TeneckomoM Xa00ma M COCTaBiseT TPUONHU3UTEIBHO 24 MITH. CBETOBBIX JIET.
JluHelHbI MaMeTp ranakTukd okonmo 170 Teic. cBETOBBIX JeT. B 3Toil 3Be3mHON
cucteme Habmoauch Tpu cBepxHosbie B 1909, 1951 u 1970 rr.
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Acmponomuueckuii cnpagoyHuK

BOJIBIIIOM MEC
CANIS MAJOR

KpacuBoe cospesnue, BKMOYarOmee CaMyrw SpPKyl0 3BE3y —
Cupuyc. Hasano B uecth cobaku oxoTHuka Opuona. B Jlpes-
HeM Erunte Cupuyc urpan BakHeEWIIyH0 poib B KaJICHIAPHBIX
pacuerax. Cupuyc BOCXOMMI Ha paccBeTe B TO ke BpeMs, KOrja
Hun Beixomun u3 Geperos. [losTomy eruntsHe cumTtaigu, YTo 3TO
CBETWJIO BBI3bIBACT HABOXHEHMA. A TaK Kak ONaromonyyue erui-
TAH 3aBHCENO OT IUIOAOPOJHOTO WUIA, NPUHOCHMOLO BOJOH, TO
Cupuyc urpan BaxHeiimyio pomb B xku3HdM Erunta. B JlpeBHem
Pume Cupnyc HaswiBanmu Cobaubeii 3Be3zioit. BIII B. 10 H. 3. pum-

CKHE 3eMJIE/IENbIBl B Hayaje Mas NPHHOCWIM B JKEPTBY JKENTO-KOPHYHEBBIX co0aK pamu
ioziopoaus cBouxX yrogmit. B ato Bpems Cupuyc eme Obut BHeH Ha 3amajie HE3ajoiro Jo
Bocxoga Comuua. I'ennoxansHsil Bocxon Cupuyca IPOUCXOIWT B UIONE M IpeIBelan ycra-
HOBJICHME CUJIBHOMH kapbl. Pumisne cuuTamu, urto uMeHHO CHpHYC BBI3BIBA€T XKApKYH0 HOTO-
1y, ¥ Ha3bIBAIIM 3T0 BpeMs (puMepHo 40 1Hel) — «co0aubuMut JHAMI.

Haubonee naTepecHbIe 00BEKTE:

1. o Boabmoro Ilca - Cmpuyc - camas sipkas 3Be3na HouHOro HeOa. bieck nocturaer
- 1,45m. 'Y Cupuyca ecTb CIIyTHHK — IepBbIii OTKPBITBIH OENbIH KapiHK, KOTOPBI Ha3bIBa-
ercst Cupuycom B. Cam Cupuyc (Cupumyc A) mmeer pasmepbl, B 1Ba pasza IpeBOC-
xopamue ConHue, 3aT0 €ro CHYTHHK 4yTh Oonblie 3emin. DTa [IBOlHAs chCTeMa
ynanena or ConHua Ha 9 cB. ner. AQpukaHckoe IUieMs JOTOHOB, uByliee B Main,
3HaeT 0 cymectBopaHud y Cupuyca MaNeHbKOTO CIHYTHHKA U Ha3bIBaeT €ro «IOTO-
J0» — «IyOOKOe Hayauo». DTa 3Be3/la CUMTAeTCs CaMbIM BaXHBIM MECTOM Ha Heboc-
Bozie. Hexotopele uccrenoBaTeny IOTOHCKMX MH(OB CKIOHHBI CYHTaTh, YTO B OC-
HOBE BEPOBAHMH OJTOro IEPBOOBITHOTO IUIEMEHH JIeKaT HE acTPOHOMHYECKHE
3HAaHMS, a PACCY)XKIEHHMS II0 AHANOTHM, TaK KaK MNOTOHBI accouuupyor Cupuyc c
3epHOM (hOHHO 1 HAJIEINAIOT €r0 CBOHCTBAMHU ITOTO 3/1aKa.

Slpxkue 3Be3/1bl m M Sp C r "

o - Cupuyc -1.45 1.45 AO 0.01 8.6 0.379

B - Myp3um 1.88 -4.05 Bl -0.24 499.5 0.007

0 - Besen 1.95 -6.75 F8 0.67 17921 0.002

€- Anapa L5 -4.10 B2 -0.21 430.9 0.008

m -

BMAMMaAn 3Be3aHas BenuuuHa, M - abconioTHas 3BesgHas BenuuMHa. Sp - CheKTparbHbIA Knacc,

C - nokasaTtenb LBETa, I - pacCTOsHUE B CB. roax, T - napannakc B CeKyHaax ayru.
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3BGSIJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

bonvuoii Ilec

BONbLUON NEC

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka dnnuntuyeckaa ranakTuka

MepemexHas 3sesna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK
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2.

VY Boabmoro Ilca — HempaBuibHas mepeMeHHas 3Be3[a, MEHSAIOMAs CBOH Oreck
or 6,5 1m0 9,4™ DOra 3Be3ma OKpyXeHa OBICTPO pacIIMpSIOLIEHics Ta30Bod 000NOUKOI.
B cmekTtpe 3Be3npl HAOMIONAIOTCS OSMHCCHOHHBIC IIMHHMM, XapaKTEpHbIE I OYEHb
MOJOIBIX 3Be3A. PAnoM Haxomsrcs eme Oonmee MONOZAbIE 3BE3IBI, OKPY)KEHHBIE TY-
MaHHOCTBIO, M3 KOTOpoii OHM (opmupytotcs. Bes cucrema ynamena or ConHua Ha
paccTosiHue S ThIC. CB. JIET.

M 41 — NGC 2287 — paccesHHoe
3BE3/IHOE  CKOIUIEHHE, COCTOfIIEE U3
MOJIOZBIX 3BE€3/| CIEKTPANbHOrO Kiac-
ca B. Pacnonoxeno na 4° roxuee Cu-
puyca. Bxmouaer npumepro 100 3Be3n
W 3aHMMaeT Ha HeOe IUIOwWajb JAHaMeT-
poMm oxorio 38'. 3Be3iHas BeNHUMHA —
4,6m. Vianeno or ConHua Ha paccros-
Hue 2 300 cB. nert.

Cr 121 — paccesnnoe 3Be3aH0€ ckomnenue. Copepxkut okono S0 3Be3[ CIeKTpab-
Horo Kkiacca B. Spkocts — 2,6™, yriosoit anamerp — 50'. Habmronaercst mpuMepHo
Ha 4° Hioke M 41.

NGC 2243 — paccesHHOE 3BE3/IHOE
CKOIUIEHHE, PACIONOKECHHOE HEMHO-
ro Ioro-Bocrounee 3se3zsl A bombmo-
ro Ilca. Oto oyeHb cnaboe CKOIMIEHHE,
uMeeT Apkocts Beero 9,4m. Tombko f0-
CTaTOYHO MOIIHBIE TENECKONBl (C JH-
ameTpoM oObekTHBa oT 300 MM) moO-
3BONAT ~ pA3NUYATh B HEM  OKOJIO
100 3Be3n Ha mIOMAAM JUAMETPOM
okono S'. B Tenmeckonm ¢ amamerpom
o0bekTHBa OKONMO 80 MM MOXHO pas-
TIA7IETh JIUIIb HECKOIBKO 3BE3H, OKpY-
KCHHBIX cITA00H TYMaHHOCTBIO.
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Bonvuoi Ilec

6. NGC 2359 — TymMaHHOCTB «YJIUTKa».

Haxonures Ha paccrosHuu okomo 4°
Ha CEBEpPO-BOCTOK OT 3Be3Abl Y boib-
moro [lca. Mmeer Oonbiuyro mpoTs-
KeHHOCTh — 8'X9', HO oueHb cralbyro
apkoctb. lleHTpanbHas 3Be3a HMeeT
Onmeck 11™ m OTHOCHTCS K KIaccy 3Be3q
tina Bombpa — Paiie (campie Tops-
qye 3BE3/Ibl, ¢ TeMIepaTypoii oT 60 TsiC.
1o 100 ThIC. K).

7.  NGC 2360 — xpacuBoe paccesHHOE
3BE3JHOE CKOIUICHHE, PACIONOXKEHHOE
Ha PacCTOSHHUM OKOJNO 3° K BOCTOKY OT
v bombmoro Ilca. fApkocts — 4,1, yr-
noBoit juamerp — 13'. Cxomnenue co-
nepxut okosio 80 3e3s1 6neckoM oT
9 no 12m.

8. NGC 2362 — paccesHHOE 3B€3IHOE
CKOIUICHHE, ~ DACTONIOKEHHOE  BO3IE
3Be3abl T bompmoro Ilca. Ouenb kpa-
CHBEI 00BEKT ApKOCTBIO 4,1™ m yrio-
BbIM JuameTpoM §'. B ckoruieHue Bxo-
aut okono 60 3Be3x or 4 jmo 13 3B.
BEJIHUHMHEL
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Acmponomuueckuii cnpagouHuK
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BECHI
LIBRA

3oxuakanbHOe CO3Be3fUe, Iexamee Mexmy Jlesoill m 3MeeHoc-
uem. Bo Bpemena ['ummapxa, T.e. Bo Il B. 10 H. 3., B 3TOM CO3BE3-
IUM HAXOAWIACh TOYKA OCEHHETO pPaBHOAEHCTBUA. B pesymbra-
T€ TPELECCHH JTOT 3HAMEHATENBHBIH OOBEKT —MepeMecTHICs
noutd Ha 30° M HaxonuTCA CerofHs B co3Be3nuu JIeBEI, HO Bce
paBHO cBA3bIBaeTcs ¢ Becamu u 0003HauaeTcs 3HAKOM 3TOTO
CO3BE3NS.

I'pexu cunramu Bechl camMbM MOJOABIM 30HAKATBHBIM CO-
3B€3IMEM M OyMand, 4to 3To kortd CxopmuoHa. Pumnsxe mo-

MEHSUIM 3TO TIpeACTaBIeHHEe, W yxke B | B. o H. 3. co3Be3que accouuupyercs ¢ Becamu.
Wnorna Becr! cBsi3biBaiy ¢ Actpeeit, puMcKoii OOTHHEH TpaBoCyIus.

Hanbonee nurepecHsie 00beKTHE:
1. NGC 5897 — wapoBoe 3Be31HOE CKOII-

JEHUE, HMCIOIIECC

JOBOJBHO  HETIpa-

BUJIBHYHO OKPYIIIyto hopmy. SIprocTh —
8,6m, yrioBoit uamerp — 12,6'.

Sflpkue 3Be3abl m M Sp C r "
o - 3y6eH OnbreHyom 2.75 0.91 A3 0.15 77.2 0.042
B - 3ybeH Anbliemanu 2.61 -0.88 B8 -0.07 160.0 0.020

m - BUAMMas 3Be3gHas BenuuuHa, M - abconioTHas 3BesgHas BenuWuMHa, Sp - CneKTparnbHbIA Knacc,
C - nokasatenb UBETA, I - PacCTOSHWE B CB. rofax, T - napanmnakc B CeKyHaax ayru.
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3B63[J,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHoCTb

Becwi

BECbI

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKOMMeHne ¢ TYMaHHOCTbIo

KpaTHas 3sesna CnupanbHas ranaktuka OnnunTudeckas ranakTuka

MepemeHHas 3Be3ga lanakTvka C nepeMbl4Koi HenpaBunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK

BOJOJIEA
AQUARIUS

3oauakagbHOE CO3BE3/HE, COCTOSIIEE M3 HEAPKUX 3BE3N M HE MMe-
fomee yetkoil ¢urypsl. Pacnonoxeno cooky or Kozepora u Opna.
Comnre mpoxomut o Bomoneto ¢ cepemunbl depans 1o cepemu-
Hbl Mapra. HasBaHue co3Bessusi cBf3aHO ¢ 00pa3oM BOJOM3IHS-
HUS. B JpeBHOCTH OHO TIPEJACTAaBISIIOCH UE€JIOBEKOM, BBHUIMBAIO-
UM BOAY M3 cocyna. [peku aymam, 4To 3T0 3eBC, JbIONIii BOIBI
*KU3HK MHOTME HapoIbl CUUTANH, 4TO mocie mpoxoxaeHus Con-
HIIa 110 co3Be3/1HI0 Bonones HacTymaeT oMK /UIUBBII CE30H.

Hanbonee nurepecHsie 00bEKTHL:
1. o Bonosaes — camas spkas 3e3/1a co3Be3aHs. SIpKHil CBEPXTUTaHT, yAICHHBIN OT
Connua Ha 759 cB. net. breck pasen 2,9™.

2. { Bomosesi — jBoiiHas CHCTEMa, COCTOSIIAS U3 3BE3I CHIEKTpanbHOro Kinacca F(FOIV
1 F3V). O0a koMIoHEeHTa HMEIOT TOYTH PaBHYIO APKOCTH (4,6m 1 4,4™m).

3. M2 - NGC 7089 — maposoe 3Be31-
HOE CKOIIEHHWe, HaOIoIaeMoe HEBO-
OpYXEHHbIM THa3oM. FMeer auamerp
oxono 150 cB. zer, comepxut npubIM-
sutensHo 150 ThIc. 3Be3n. DTO OAHO U3
CaMBIX OOTATBIX M KOMIAKTHBIX IIapo-
BBIX CKomUleHMH. Ypaneno ot CoHia
Ha 36 200 cB. net. fApkoctb — 6,5, yr-
noBoit guamerp — 12,9'. B M 2 uzBect-
Ha 21 nepeMeHHas 3Be3/1a.

Slpkue 3Be3abl m M sp c r m
o - Caganmvenek 2.95 -3.88 G2 0.97 758.5 0.004
B - Ckat 3.27 -0.18 A3 0.07 159.6 0.020

m - BUaUMas 3Be3aHas BennunHa. M - abconoTHas 3Be3Has BenuumuHa, Sp - cnekTparnbHbIi Knacc,
C - nokasaTtenb UBETA, I - PAaCCTOSHWE B CB. rofax, 1T - napannakc B cekyHaax ayru.
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MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Boooueti

BOOOJNEN

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpaTHas 3Besna CnupanbHas ranaktuka AnnunTudeckas ranaktika

MepemeHHas 3Be3ga lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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3Be3gHas BenuunHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Acmponomuyeckuti cnpagoyHuK

BOLOJIEU B2

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be3HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnuparnbHas ranaktuka Annuntuyeckas ranakTuka

MepemerHas 3Besna lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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Boooneii
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4.

M 72 - NGC 6981 — mapoBoe 3Be31-
Hoe ckomneHue. OfHO M3 caMbIX Ja-
JEKUX CKOINIeHWH Kataimora Meccse.
Haxozmutcs Ha paccTosHUM 0KOTIO

53 teic. cB. neT ot ConHua. SApxocTs —
9,3m B ckomieHnn u3BecTHO 42 mepe-
MEHHBIE ~ 3BE3/bl, TJIABHEIM 00pazom
tuna RR Jlupel. Jlune#Hbld jguametp
ckorenuss — okono 90 cB. zer, yrio-
BO# mametp — 5,9'.

M 73 - NGC 69994 — actepusm (rpyn-
Tma 3Be3Jl, BBIIEICHHBIX OTIENBHO B CO-
3BE3/IMH), COCTOSIIMN U3 YETHIPEX 3BE3L.
Cocrout u3 cnabbix 3se3n 10-it u 11-i
3B. BEIMYAH WU HANOMHHAET TyMaH-
HOCTb. JTa Ipymma 3Be3fl, ckopee Bce-
ro, cBs3aHa (M3MYECKH, NOTOMY HYTO
SBIISETCS MAalNOBEPOATHBIM, 4TOOBI Ta-
KHe TOX0XKHE 3BE3/bl CIydaiHO cobpa-
JHCh pAOM. YTI0BOH tuametp — 2,8'.

NGC 7009 — spxas miaHeTapHas Ty-
manHocTh «CatypH». OHa O4eHb Io-
xoxka Ha ruiaHery CaTypH ¢ KONbLaMH.
LenrpanbHas 38e3/1a HMeeT OI1eck

11,5m. Cama TyMaHHOCTb OYEHb Ma-
JeHbKasl, ee yriaoBble pasmepsl 0,4 x 1,6'.
Sprocts — §,0m.

NGC 7293 — mnanerapHas TyMaH-
HocTh «Crupanby. Ypanena ot Conn-
Ia Ha paccrosHue npuMmepHo 450—
600 cB. ;meT u SABIACTCS caMOH ONH3KOH
IaHeTapHo! TymaHHocThlO. Be yrio-
BOH JMameTp O4eHb OONbIIOH — OKo-
70 41'. Tlpu HabmoneHny B HeOOMbIINE
JOOWTENBCKUE  TENECKONbl  BHIHA B
BHJIE KPYTJIOr0 TYMaHHOTO TISTHA.

" & e v o » 1w ¥ g b b o
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Acmponomuueckuii CHpagouHuK
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BO3HNYUNU
AURIGA

Bonbioe co3Beszne, COCTAaBNEHHOE W3 HECKONBKUX SIPKUX, Kpa-

CHBBIX 3BE3J, OOpa3yHOIMX IOYTH TMPABMIBHBIN MATHYTOJBHUK

Hassano cossesnme B uecth ®asrona — chiHa HAMQB Kim-

mensl u Oora Conunma I'emmoca. Bo Bpems poxnienus ®astona

Temuoc moo0elan MCIOMHATE OJHO ero skenaHue. Korja Maib-

YUK TOAPOC, OH TOMPOCHI, YTOOBI OTEl| PA3pellwi eMy OJIUH

JeHb TOYMPABIATh CONMHEYHOH KonmecHuuel. ['emioc ponro ot-

TOBapHBAN IOHONIY, HO BBIHYXICH OBUT WCIONHUTH OOCIaHHE.

Heonbithetii ®astoH He cMor yjaepKaTb KOHEH, M KOJNECHHIA

CIMIIKOM NpuONMM3MIach K 3emie, BBI3bIBAs MOXaphl, youBas moxeidi u 3Bepeid. Kemas
IPeOTBPATATh JaNbHEHIINE paspylmieHns, 3eBc mopasmn MomHmed @Dajstoma m cOpocwit

€ro B TI03eMHBIif MUp, K Oeperam pexd Dpu/aH.

Haubornee natepecHsie 00bEKTH

1. o Bo3nmuero — spxas 3Be3fa HyJeBoil BemwumHbL [IpesactaBnsger coboil TpoitHyRO
CHCTEMY, COCTOSIIYK0 M3 JBYX THMaHTOB CIEKTpalnbHOro kmacca G u kapimka. OJta

cucrema ynaneHa ot Connua Ha paccrosiHue 42 cB. JieT.

2. ( Bosumuero (cobctBeHHoe mMms ['asmm) — 3aTMEHHO-TIEpeMEHHAs 3Be3fla C MEpH-
onoM m3MeHeHus Omecka 972 gua. OfHa M3 3BE31 CHCTEMBI — THIAHT CIEKTPAIBHOTO
kinacca K4, B 200 pa3 mpesbimaronmii no pasmepam ConHue, BTopas — spkas 3Be3fia
IMaBHOH mocnenoBaTenbHOCTH. OCOOEHHOCTH 3TOH CHCTEMBI B TOM, 4TO BO BpeMs 3al-

MEHHS IPKUHA CITyTHHK POCMATPUBACTCS CKBO3b Pa3pexeHHyto horocdepy rurasra.

3. ¢ Bosumuero (coOctBeHHoe uMs Anb AH3) — 3aTMEHHO-IIEpEMEHHas 3Be3ia C
mepuonoM 9 890 cyrtok. 3armenme mpomomkaercs 714 mHed. M3menenme Omecka
coctaBiser 0,8™. ['nmaBHas 3Be3fia — ApKUH CBEPXTHTaHT CHEKTpanbHOro kmacca FO

maccodl, B 30 pa3 mpesblmaiomeil conHeuHyo. Bropas 3Be3za He BHIHA, TaK Kak

CKPBIBACTCA 3a IBLICBOI 3aB€COﬁ, OKyTLIBaIOHIeﬁ CUCTEMY.

SApkue 3Be3abl m M Sp (e} r K"
o - Kanenna 0.08 -0.48 M1 42.2 0.80 0.077
B - MeHkanuHaH 1.9 -0.10 A2 82.1 0.08 0.040

m - BuauMas 3se3aHas BenuuuHa, M - abcomioTHas 3BesaHan BenuuMHa, Sp - cnekTpanbHbIA Knacc,

C - nokasaTtenb UBETA, I - PaCCTOSHWE B CB. rofax, T - Napanmnakc B CeKyHaax ayru.
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3Be3,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Bosznuuuii

BO3HWNYMN

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHoe 3Be3aHOe ckonnexne

3Be3Hoe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3Besga CnupanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemeHHas 3sesga [anakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmponomuveckuti cnpasoyHuK
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M 36 — paccesHHOE 3BE3/IHOE CKOILIE-
HIE, COCTOsIICe MpUMepHO u3 60 OYeHb
TOpSYMX 3BE3] CHEKTPAIBHOTO Kiac-
ca B. IImeer 6-10 3B. BeIMUUHY U yIIIO-
Boil juamerp 12'. Ynaneno or Connua
Ha paccrostHue 4 100 cB. ner.

M 37 — paccesHHOE 3BE3/IHOE CKOILIE-
HHE, COCTOSIIEE U3 TOPSAUNX 3BE3] CIIEK-
TpaibHOro kimacca B. Vimeer 5,6 3B. Benu-
YUHY U YII0Bo# juametp 24'. Bxmouaer
oxono 150 3Be3x spue 12-i 3B. Benuuu-
Hbl. YnaneHo or ConHI[a Ha paccTOSHHE
4400 cs. ner.

M 38 — paccesHHOE 3BE31HOE CKOILIE-
HHE, COCTOSIIEE U3 TOPAUNX 3BE3]] CIEK-
TpanbHOro knacca B. Nmeer 6,4 3B. Be-
JMUMHY U yroBoi auametp 21'. Y naneno
ot Conxa Ha paccrosuue 4 300 cB. fer.

NGC 1907 — paccesHHoe 3Be3HOE
ckomneHue, conepxamee 30  3Be3m.
Spxocts — 8™, yrioBoit uamerp — 7'.
Paccrosuue ot Conama—4 500 cB. ner.

4 3 % 4 8 4 & 6 42 3 6 S S L P B I T B S S SV F S S S PP S B S L DPTE Y PG
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Bosnuuuti
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8. NGC 1931 — paccesHHoe 3Be3AHOE

CKOIIEHHE C TYMaHHOCTbIO. SIpkocTh —
11m, yrnosoit quametp — 3'. TymaHHOCTB
HMEET OKPYIJIbIi BUX M PACIONOKEHA
BMECTE C TpeMs APKHMHU 3BE3/JaMHU.

9. NGC 2281 — paccesHHOE 3BE3IHOE

CKOIUIEHHE, KOTOpPOE CONEPKUT OKO-
710 30 3Be31. SIpKoCTh CKOMNEHUs —
5,4m yrinoBoit guametp — 15'.

10. IC 405 — TtymanHocTh «IIbL1ar01as
3BE31@», 3aHMMAeT  OOJbUIOE  MPO-
crpanctBo (18'x30) u momcBeumBaet-
ca mepemenHoi 3Be3noii AE Boznuue-
T0 (HaXOJHUTCA B IICHTPE).
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Acmponomuueckuii cnpagouHuK
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BOJIK
LUPUS

Cossesue, pacmonoxkeHHoe Mexnay lLlentaspom u  Cxopmuo-
HoM. B JlpeHedt I'pemu 3T0 co3Be3que MpeNCTaBIIOCh Kak
JUKUH 3Bepb, KOTOporo lLleHTaBp NpOH3aeT KONbEM M HpPHHO-
CHT B epTBY OoraM. ApaObl Ha 3TOM MecTe MOMEIIATH JIbBHILY.
JlpeBHue Xalien CBA3BIBAIM 3TO MECTO Ha HEOE CO CMEPTHIO.

Haubonee naTepecHbie 00BEKTH:
1. SN 1006 — uCTOUHUK PEHTTEHOBCKOTO U3TyYEHHUS, CyIIle-
CTBYIOLIMI OMaroiapst paciupsIoNIeiicss ra30Boil TYMaHHOCTH,
TNOABUBLIEHCS Ha MECTE CBEPXHOBOM 3Be3/1bl, BenbixHyBIIeH B 1006 r. BHoBb Ho-
SBUBIIASCS CBEPXHOBAS 3BE3/1a Mblaja Ha HeOe HECKONBKO MECSIIEB.

2. NGC 5986 - mapoBoe 3BE3/IHOE CKOI-
JieHHe, PAacIioNOkKEHHOE Ha paccTos-
Huu 4° ot 3Be37b! Y Bonka. Spkocts —
7,1m yrinoBoit guamerp — 9,8'.

3. NGC 5824 — wmapoBoe 3Be3/1HOE CKOII-
JEHHUE, PACMONOKEHHOE COBCEM PpAOM
¢ rpaHuueil co3se3nus lLlenraspa. fp-
KocTh — 9™, yrioBoi muamerp — 6,2
OtnienbHBIE  3BE3/BI, KOTOpBIE MOXHO
PasTMYATh B 3TOM CKOIUIGHWHM, HMEIOT
Osteck okouo 15,5m,

4. NGC 5822 — paccesHHOE 3BE3HOE
CKOILICHHE, PaclojiokeHHOe Ha paccTo-
aHuu 2,5° o1 3Be31bl { Bomka. Apkocts—
6,5m yrnooii nuametp—40'. B 310 ckom-
JieHue BXoauT okonio 150 3Be3n
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SBSS,ElHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTtnas TyMaHHOCTb

Boak

BONK

Llaposoe 3Be3aHOE ckonneHne
PaccesiHHOe 3Be3/1HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3Besga CnupanbHas ranaktika dnnuntuyeckas ranakTuka

MNepemeHHas 3sesna FanakTuka ¢ nepembiukon HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHux
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BOJIOITAC
BOOTES

Bombmoe ® KkpacuBoe co3BesmHe, 1O (opMe HATOMHIHAIONIEE
cnoxeHHblil Beep. Camas spkas 3Be3fia — APpKTyp, yeTBepTas o
ApKoCTH Ha 3eMHOM Hebe. Mmeer Omeck -0,05™. Hassanue 3Be3mst
CBS3aHO C JICTCHIOH O CO3BE3IMH M O3HAYACT «XPAHUTENh M-
Bems». HasBaHo cosBesmme B wecth Apkama — ceiHa Kammicto u
3esca (cM. Jerenay o boxnpmoi Mensenuie), ogHako, 310 Apkan
mepes ero mpespamerreM B Mamyto Mensenuity.
Eme omHa Bepcus HasBaHMS CO3BE3NHS TOBOPHT, YTO BO-
Jjorac — 3TO TEPBEI YeNOBEK, KOTOPBIA pemmn 00padaThiBaTh
3eMII0 C TIOMONIBIO BONA W, TaKUM OO0pa3oM, OOJNETrYmi IHOJSIM CENbCKOXO3SHCTBEHHEIE
padoThL 3a 3Ty 3aciyry OOru U IOMECTIIH ero Ha He0o. Tonbko camoro Bojia Ha Hebe HeT.

Hanbonee nurepecHsie 00bEKTHL:
1. o Bomonaca - ApkTyp — opaHKeBbIi rurant cnexrpaisHoro kinacca K2. Ilpesoc-
xoauT B 23 paza 1o pasmepam Connue. Yaanes ot ConHua Ha pacctosHue 36 cB. JIeT.

2.k Bomomaca — joitHast 3Be3/1a, COCTOSIIASA U3 CYOTHTaHTa CIIEKTPAIBHOTO Kiacca
A8 GreckoM 4,5™ v 3Be3/IbI TIIABHOM MOCTIea0BaTeNbHOCTH Kiacca F1 Oneckom 6,7m,

3. pBoaonaca (Anbkanypornc) — ABoiHas 3B€3/1a, COCTOSIAS U3 3BEAbI CIIEKTPAIb-

Horo kiacca G1 GmeckoM 6,5™ 1 KOMIIOHEHTA CrieKTpaIbHOro Kiacca FO neckom
4 3m copepratommx 00opot 3a 224 rofa.

4  mBomomaca — jBoiiHAs 3B€3/1a, COCTOSIIAS U3 IBYX KOMIIOHEHTOB OeckoM 5,8™ u 4,9m,

5.y Bomomaca — nBoiiHas 3Be3/1a, XOPOIIO Pa3THIMMas B HEOOMBIINE TEICCKOIIBL.
MMeer KOMIOHEHTHI O1ecKoM 5™ 1 7m,

Apkue 3Be3abl m M Sp C r m
a - ApkTyp -0.05 -0.17 K2 1.24 36.7 0.089
B - Hekkap 3.49 -0.49 G8 0.96 218.8 0.015
y - Cerunyc 3.09 1.01 A7 0.19 85.2 0.038
€ - U3ap 2.35 -1.69 AO 0.97 209.8 0.016

T - BUAMMAs 3Be3dHas BenuuuHa, M - abconioTHas 3BesgHas BenuuuHa, Sp - CheKkTpanbHbIA Knacc,
C - nokasaTtenb UBeTA, I - PacCTOSHWUE B CB. rofax, T - Napannakc B CeKyHAax ayru.
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3Be3,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Bononac

BOJIOMNAC

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be3iHOe CKkonneHune

3B€e3/AHOe CKONMEeHNe C TYMaHHOCTbI0

KpatHas 3Besga CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3se3fa [anakTuka ¢ nepembIukon HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

BoJuocbl BEPOHUKH
COMA BERENICES

OueHb MHTEpECHOE CO3BE3/IME, COCTOSIIEE K3  KOMIAKTHOM

TPYIIBI HePKUX 3BE3N, cpasy Opocaromeecs B riasa. Haxomut-

ca Hibke co3Be3qus [omuux IIcoB M 4yTb BbIlE JIEBOH YacTH

cos3se3qust JIbBa. HasBaHo co3Be3nue B 4Y€CThb KEHBI ETHIIETCKO-

ro naps Iromemes III 3seprera, Beponuku. Ilaps Iltonemeit

npasui B 246—221 rr. f0 H. 3. Kak-To oH oTnpaBuics Ha BOHHY

¢ cupuiickum napeM Antuoxom II u3 nunactuu CeneBkumoB u

HAJIONTo 3ajiepanci. BepoHnka odeHb Oe€CIOKOMNACH W TIO-

CTOSHHO MOJHIACh O €ro BO3BpAIICHHMH. [IpHIBOPHBIN Kpel u

actpoHoM KOHOH TpemmoXwun el TpUHECTH B KepTBY OormHe KpacoTel Adpomute CBOH

TNpEKpacHble JUIMHHBIE BOJOCHI, YTOOBI IAph BEpHYICA OOMOM >KkuBBIM. [ITonemeil BO3-

BpaTwics ¢ ToOemol 3ThM ke BedepoM. Ha cremyromiee yTpo BBICHAIOCH, YTO BOJNOCHI

ncuesmn. [Itomemeil m BepoHnka odeHb paccTpommuch W moTpeboBam oT KoHoHa pasbsic-

HeHuil. OH TIOBeN CYNpPYroB BEYEPOM Ha KPBINY [BOPLA W MOKa3al MM 3aMEYaTeNnbHYHo

rpymmy 3Be3n Mexnay co3sesqusmu JIeBa u Bomomaca, mosicruB, uro 3eBc u Adpomurta

NPUHSIA WX JKEPTBY MW TOMECTHNH Ha He0O0, YTOOBI KAXbld YETOBEK MOT BOCXHIIATHCS
TPEKPACHBIME BOJIOCAMHU LIapHIIbl Beponuxu.

Camas sipkas 3Be3/1a 9Toro co3e3aus a Bonoc Beponuku HaseiBaetcs Juanemoil.

Hanbonee nurepecHsie 00bEKTHL:

1. Ckonaenne razaktuk Coma — cuMMeTpuyHOEe 00pa3oBaHHE AMAMETPOM 4°, BKIIO-
qafomee OKoNO | ThIC. TaNaKTHK, CIHMPANbHBIX M OJUIMNTHYCCKHMX. YJaleHO OT Hac
npumepHo Ha 370 MuH cB. ner. Camas sipkas TalakTHKa 3TOTO CKOIUICHHS HAa3bIBAeT-
cst «YepHslit rma3y (M 64) n MoxeT HaOmoAaThCs B HEOOMBIIOH TENECKOIL.

2. 3Be3nnoe ckomienne Coma —
Melotte 111 — ouenp XOpoIIo 3ameT-
HOE CKOIUIeHHe, omucaHHoe erme Koas-
mueMm IltomemeeM. 3anmMmaer Ha HeOe
miomaab oxkono 4,5°, Bo3nme 3Be3bI
v Com. Ha ceropusmHui eHb BBIABIIC-
HO 0KOJO 37 3B€3[ CKOIMIEHUS, CBSA3aH-
HeIX (u3uyecku. CKOIUICHHE YHANCHO
ot ConHiga Ha paccTosiHue 288 CB. JIeT.
Spxocts —1,8m.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Bonocel Beponuku

BOJIOCbl BEPOHUKA

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnunTuyeckaa ranakTuka

MepemexHas 3sesna anakTvka ¢ nepeMbl4Koi HenpasunbHas ranaktvka
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Acmponomuyeckuti cnpagoyHuK
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3. 24 Com — pBoiiHas 3Be3a, OYEHb XOPOWIO HaONIOaeMas B HEOONBIIOW TEJNECKOI.
CoctouT W3 OpaHKEBOTO TWraHTa 5-H 3B. BeNWUMHBI M Oeno-romy6oii 3Be3nbl 7-i 3B.
BEJTUYHHBI.

4. Coma X-1 — MCTOYHUK PEHTICHOBCKOTO M3yUeHHs, HAXOAIIMICS B CKOIUIEHUH
ramaktuk Cora.

5. M 53 - NGC 5024 — wmapoBoe 3Be31-
HOE CKOILUIEHHE, OJHO U3 CaMblX Jane-
kux oT Comnua. YjaneHo Ha 60 Tbic. cB.
JeT OT LeHTpa ['anakTukyu 1 Ha 62 ThIC.
cB. JIeT oT Hac. [Ipu yrmoBom auamerpe
12,6' peanbHble pa3Mepbl CKOIIEHUS
cocTaBtoT okono 250 cB. mer. Sp-
kocth — 7,6”. Cpenu 3Be3[ CKOIUICHHUS
MHOro nepemMeHHbIX THna RR JInpsL.

6. M 64-NGC 4826 «YepHblii riaz» —
cMpajIbHas TalakThka Tuma Sb. Ora ra-
JAKTHKAa HMEeT OrpoMHoe  007aKo
MBUT  BOJMHM3W IICHTPATBHOA 00JacTH,
XOpOIIO 3aMETHOE JiaXe B HEeOONbIION
Teneckon. Ero cymectBoBanue, ckopee
BCEr0, CBUAETENBCTBYET O HECKOJBKHX
BOJIHAX 3Be3/1000pa30BaHUs, MPOXOJs-
myx B ramaktuke. OOHapyxeHo, 4TO B
3TOH cucTeMe 3Be3Jbl JABUXKYTCS B Of-
HOM HANpaBIeHHH, a Ta30MbUIEBbIE
Macchl B APYrOM. JTO BO3MYILAET paB-
HOBECHOE COCTOSHME BEIECTBA U CIO-
co0CTByeT ~aKTHBHOMY 3BE31000pa3o-
BaHMIO. BronHe BO3MOXHO, 4YTO BCe
CYLIECTBYIOIINE AHOMAIUU B CTPOEHHH
M 64 BbI3BaHbI T€M, YTO OHa «IIPOIJIO-
THNIA» KaKylO-HHOYIb KaplMKOBYIO ramakTuky. Paccrosuue no «UepHoro riaza» u3me-
PEHO KOCMHYECKMM TeneckomoM Xa00ma u pasHO 19 mmH cB. jer. Spkocte — 8,5M,
yrioBsle pasmepsl — 9,3'x5,4".
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Bonocvr Beponuxu
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7. M 85 - NGC 4501 — nun30BUaHAS
ragaktuka Ttuma SO. SIBusercs ulneHOM
CKOIUICHHS TANAKTHK Virgo, COACPKUT
TOJNBKO CTapble JKeNThie 3Be3abl. Pas-
Mepbl TalakTUKU AOCTHrarT 125 ThiC.
cB. 1et. Spkocts — 9,1, yrioBsle paz-
mepsl —7,1'x5,2".

8. M 88 - NGC 4382 — cnupanbHas ra-
nakTvka THma Sc. YneH ckoruieHus ra-
naktk Virgo. Meer cuMMeTpHuHYIO
CTPYKTYpPY M MHOTO CIIMPIbHBIX BETBEH.
B mae 1999 r. B 3700l ranaxTike BCIBIX-
HyJa CBEpXHOBas 3Be37a. SpKocTh —
9,6m, yriossle pasmepsl — 7'x4'.

9. M91-NGC 4548 — cnpanbHas ra-
JaKTHKA C TepeMbluKkoi Tuma SBb. ¥aa-
JeHa OT Hac TPUMEPHO HAa paccTos-
uue 60 miH cB. net. fApkocte — 10,2m
YIIOBBIE pa3Mepsl — 5,4'x4,4'.

10. M 98 - NGC 4192 — cnupanbHas Tra-
naktika THma Sb. Hecmotps Ha To uTO
M 98 BumHa moutH ¢ peOpa, XOpOIIO
TNIPOCMATPHUBACTCS XaOTHYECKas CTPYK-
Typa ee aucka. Ha uperHsix dororpa-
(uAxX 3aMeTHbl CHHHE 00JacTH Molno-
IbIX 3BE3l M OTPOMHBIC TEMHBIC MATHA
TIBUIM. JTa MEX3BE3/HAs IbUTb CIOCO0-
CTBYET OKpAIUMBAHMIO B KPACHBIA LBET
anpa ranaktuku. Sdpkocts — 10,1m, yr-
10BbIE pazMepsl — 9,5'%3.2".
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11. M 99 - NGC 4254 — cnupanbHas ra-
nakThka tana Sc. OfMH M3 caMbIX sip-
KAX  WICHOB  CKOIUICHHS  TaNaKTHK
Virgo. Xopomo 3ameTHas acHMMETPHUS
9TOM TaJaKTHKH MOXeET OBbITh 00BsC-
HEHA HEIABHAM  CTOJKHOBEHHEM C
apyroi ranakrukoil. B M 99 nabmiona-
JUCh TPH CBEPXHOBBIC 3BE3IBI — B
1967, 1972 u 1986 rr. fpxocts — 9,9m,
yrioBble pa3mepsl — 5,4'x4,8'.

12. M 100 - NGC 4321 — cnupanbHasd
ralaKTAka Kiacca Sc, ONHA M3 CaMBIX
APKUX B CKOMIeHHH Virgo. Xopouio Ha-
Omonaercs B HEOOJBIIOH JTHOOUTENBC-
kuit Teneckon. M 100 moBepHyTa K Ham
«IMIOM», ¥ XOpOIIO 3aMETHO, YTo (op-
Ma ee CINHpalmd O4YeHb TOXOXa Ha
Mueunsiii Ilyts. 'anaktuka umeer aBa
CIMpPANGHBIX ~ PYKaBa,  HATONHEHHBIX
SPKAMH TOTYOBIMH 3BE3/IaMI. JTH 3BE3-
Ibl  00pa3oBaMCh COBCEM  HEJIABHO
TOJ BO3JICHCTBUEM BO3MYIIEHHS, OKa-
3piBaeMoro Ha M 100 cocemnnmu ra-
nakTHKaMu. bomee pmeramphble uccinemoBanus M 100 mokasamm, 4TO OHA HAaMHOTO
Oonbple TO pa3MepaMm, YeM BHIHO Ha (Qororpaduu. BHemHue 00macTH 3amoTHEHHI
CabOCBETAIIMMUCS 3BE3/[aMH, KOTOpble HE3aMETHHl Ha OOJBIIMHCTBE CHHUMKOB. OTY
TaNaKTUKy MCCIEIOBATH KOCMHUYCCKMM TejeckormoM Xabbma. B Hell oOHapyxeHo
Oonee 20 medewn, u Omaromaps 3Tomy ompeneneHo paccrosane — M 100 yzmanena
OT Hac Ha 55 MJIH cB. NeT. B 9Toil ranakTike M3BECTHBI BCIBIMIKH CBEPXHOBBIX 3BE3]I
B 1901, 1914, 1959 1 1979 rr. fApxocts — 9,3” yrnossle pa3mepsl — 7'x6'.
13. NGC 4494 - smmunTudeckast ranak-
tuka knacca E0. fApkocrs — 10,7m, yr-
n0BbIe pa3Mepsl — 4,7'x3,5'".
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14.  NGC4559—nocrarouno spkas (10,2m)
u Oonbimast (11'x4") cnupanbHas ranax-
tuka Kknacca Sc. Haxomured Hemanmexo
0T 3Be3/1bl ¥ Bonoc Bepornku.

15. NGC 4565 — crupanbHas TranakTika
knacca Sb. Spkocte —10,2™ yrimoBbie
pasmepsl —15,85'x2,14" Ilpn  Habmoze-
HUM B TENECKON JHAMETPOM OOBEKTH-
Ba Oonee 30 cM MOXHO Pa3IM4HTb TEM-
HYIO [ICHTPAIBHYIO MBUIEBYIO TONOCY.

16. NGC 4725 — cniupanbHas ranakTuka ¢
nepemMbIuKkor, Kiacc SBb. Spkocts —
9,8m yrmosbie pazmepst — 10,8'x7,6'.

17. NGC 5053 — mapoBoe 3Be31HOE CKOII-
JIeHHE, PACIIONOKEHHOE HEAANeKo OT
ckomnenus M53. Spxocts — 9,8, yr-
nooit gmamerp — 10,5'. Paccrosnue
ot Conrna — 49 500 cB. ner.
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BOPOH
CORVUS

HeGonbiioe, HO KpachBoe CO3BE3ME, PACIONOKEHHOE HEMHO-
ro Hmxe Jlepsl. CornacHO JereHie, paHble BOPOHBI HMENH
KpacuBoe cepeOpsHOEe OIepeHHe M YMeJNHW pa3roBapuBaTh Ha
YEIOBEYECKOM S3bIKE. JTO OBUIM CBSILIEHHBIE NTHIBI ATIONIOHA
(Oora cBeta, My3bIKH, M033uH). OJHAXIB ATIONIOH YBHACT OYCHb
KpacuByl0 JeBymKy mo umeHn KopoHupa u BmroOmiacs B Hee.
Uepes rof y CUACTIMBBIX POAMTENEH POAMICS ChIH AcKiemuid —
Oor memuumusl. Ho Bckope Koponupma pasmoOuna Amomiona u
YBIEKIACh MPOCTHIM CMEPTHBIM uenoBekoM. OHa jaymana, 4TO
ee pOMaH OCTaHETCS HE3aMEUECHHBIM, HO OJHA M3 BOPOH AIOIUIOHA CIeduna 3a H3MEH-
Huned. [ltnia HememneHHO coolmuia ATOIOHY CTpallHylO HOBOCTh. bor B mpucryme
THEBA Haka3al IpeJlaHHYl0 BOPOHY, W3MEHMB LBET €€ ONEPeHHs W OTHSAB CIOCOOHOCTH
pasroBapuBath. OTy ke CYyAbOy pasienwid M Jpyrue COpoaMud HecyacTHOW mrumpbl Ilo-
ToM Amorion youn Kopormmy.

Jlpyras JereHja TOBOPHT O TOM, 4TO ATIOJIOH IOCTal BOPOHY, 4YTOOBI NPHHECTH
BOfIBl B KyOke Oora. BopoHa BepHymach odeHb mo3jHO. UToOBI ompaBiaThCs, OHA MpH-
Heclla BOJSHYIO 3MEI0 B 3allOJIHEHHOM BOJOH KyOKe W cKasana, 4TO 3Mes BMHOBara B
3ajnepkke. Ho Besnecymmii AmOmIOH 3Ham NpaBly M B HAKA3aHME IOMECTHI BOPOHY,
kyOok (Yamy) m 3meto ([mapy) cpemm 3Be3m. TaM 3Mes TOCTOSHHO OXpaHSAET BOIY OT
M3MYYEHHOH 5Ka) 10/ BOPOHBI U HE Ja€T el HAIUThCS.

Haxonen, Ttperss Bepcus cBsizaHa c OuOnedickoii mcropueil. Ilocne BcemupHOro
notona Hoil cHayana BBIMYCTHI BOPOHY, YTOOBI ONPENENHTb, €CTh JHM Te-HHOyAb CyIIa.
Bopona ne Bo3Bpartumack. Uepes cemp jueil Hoil Bbimyctwn rony0s, W NTHIA BO3BPATH-
Jach C ONMBKOBBIM JIACTOM B KIIOBE. JTOT rodayOb Toe momanl Ha HeOO M CBS3aH ¢
co3Be3zimeM [omy0st.

Spkue 3Be3abl m M Sp C r m
o - Anbxunba 4.02 3.17 FO 0.33 48.2 0.068
y - T'vena Nypa6 2.56 -0.98 B8 -0.11 164.9 0.020
5 - Anbropab 2.94 0.79 B9.5 -0.01 87.9 0.037
€ - MuHkap 3.17 -1.67 K2 1.33 303.4 0.011

m - BuaMMan 3Be3aHas BenuuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - ChekTpanbHbIA Knacce,
C - nokasaTtenb UBETA, I - PacCTOSHWUE B CB. rofax, T - Napannakc B CeKyHaax ayru.
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3363[J,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Bopon

BOPOH

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnupanbHas ranaktuka Annuntuyeckas ranakTuka

MepemeHHas 3Besna FanakTuka ¢ nepembIyKoi HenpasunbHas ranaktuka
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I'EPKYJIEC
HERCULES

Bombmoe co3sesaue, Haxondimeecs Mexay Jlupol u Bomomacom.
HasBano cosBe3nme B uecth rpedeckoro repost I'epakma (Iepky-
nec B puMmckoil Tpamwmmm). CormacHo rpedeckuMm Mugam, [e-
paxi Obut chiHOM 3eBca M AnkMensl. OHa Oblia 3amyxeM 3a AM-
(uTprOHOM, HO 3€BC TaK CHJIBHO BORKENAT 3Ty JKEHIIMHY, UTO
npuHsl o0k AMdutpuona u commsuncs ¢ Heil. Korma Tepakn
poxuincs, ['epa, penuBas sxeHa 3eBca, 3axotena ero rudemn. Ona
CHayajga Tociana CMEPTOHOCHBIX 3MeH, KOTOPBIX MAlCHbKHUIA
repoii 3aasun Oe3 Tpyna. [lotom, MHOTO Net cmycts, ['epa Hacna-
na Ha ['epakma Ge3ymue, B KOTOpoM OH yOWN CBOMX JeTeil W skeHy. JKenas MCKymHTb 3TOT
npoctynok, I'epakn obpatuncs k opakyny Amnomtona B [lembdax. [Tudus mosenmama, uro
HYXHO BBINONHUTH 12 3ajaHnil MUKEHCKOTo maps OBpucdes. ITH MOpy4eHHS M BOLUIH B
ucroputo kak 12 mozsuro I'epakna. Bee 3amanus ['epakn BBIMOMHMA M NpOCHAaBUICA Ha
Bclo ['permto. 3ambicisl ['epbl He yBeHuamuch ycrexoM. Haobopor, repoil cran n3BecTeH
Omaronaps ee Ko3HAM. ['pedeckoe mms ['epakn M O3HAuaeT «4eNOBEK, M3BECTHBIA Omaropa-
pa Tepe». Boru, BnevatieHHsle CHIOH M MyXecTBOM ['epakia, MPUHSIM €ro B CBOH Kpyr u
OTJIQJIM T€POI0 B KeHbI [ e0y.

Hanbonee nurepecHsie 00bEKTHI:

1. o Tepkyaeca — Pac Aunbret — JBoilHas 3Be3/a, COCTOALIAS U3 CBEPXIUIaHTa, MO
pasmepam B 80 pa3 mpespmmaromero ConHie, MeHsomero Omeck ot 2,8 nmo 3,5™ u
MeHbIIeH 3Be3asl S5-if 3B. BemmuuHbl [lapa pasjeneHa yrioBBIM paccTosHHEM 5" U
yaanena ot Connua Ha paccrostaue 380 cB. Jiet.

2.  HZ Tepkyneca - Iepkynec X-1 — nBoiiHag cucTeMa, ABMIAIOMAACS HCTOUHUKOM
PEHTTEHOBCKOTO M3Ty4yeHnus. bieck cucrems! Mensercs ot 12,8 no 15,1™ ¢ meprogom
1,7 cyrox B atoii cucreme HaOMNIOAOTCS 3aTMEHWS W TYJIbCAllMM, a KpUBas M3MeHe-
HUs OJIeCKa MIOCTOSHHO M3MEHsAeTCs. D10 00bACHIETCS dQPEKTOM OTpaKEeHHs CBe-

Slpkue 3Be3abl m M Sp C r m
o - Pac Anbretu 2.78 -2.65 M5 1.16 382.4 0.009
B - KopHedopoc 2.78 -0.35 G8 0.95 147.8 0.022
O - CapuH 3.12 1.21 A3 0.08 78.5 0.042

m - BMaMMasn 3Be3aHas BenuuuHa, M - abconioTHas 3Be3gHas BenuuuMHa, Sp - CneKTpanbHbIA Knacc,
C - nokasaTtenb UBETA, I - PACCTOsIHWE B CB. rofax, K - Napannakc B cekyHaax ayru.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnasi TyMaHHOCTb

Teprynec

FEPKYJNEC

LLlapoBoe 3Be3aHOe ckonnexne
m PaccesiHHOe 3Be3/1HOe ckonneHne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnunTuyeckas ranakTuka

MepemeHHas 3se3fa lanakTvka ¢ nepembI4Koin HenpaBunbHas ranaktuka
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Acmponomuneckuti cnpagoyHuK

Ta OT TMOBEPXHOCTH CHIBHO Je(OPMHPOBAHHON XONOAHOM 3BE3MIbl, OCBEMICHHOM
TOPSYAM UCTOYHHKOM PEHTTEHOBCKOTO M3IyYEHHS. OTUM HCTOYHHKOM SIBISETCS
HEWTpOHHAsA 3Be3/a, BpAmAOmascs ¢ TmepuogoM 1,2 ¢ W SBIAIOMAACT HCTOYHHKOM
Mynbcauid. PEHTTCHOBCKOE W3IyYeHHE B3aMMOJCHCTBYeT C artoMaMi  (oToc(epsl
XONOHOM 3BE3NBl W MpPEBPAIIaeTCS B YIBTPAQHUONCTOBOC M BHAUMOE H3ITYYCHHUS.
HenpaBuneHoe n3MeHEHNE KpUBOM Onecka OOBACHAETCS TEM, UTO BEIIECTBO XONOJ-
HOTO KOMIIOHCHTa MepeTekaeT Ha HEHTPOHHYH 3Be3ly HepaBHOMEpHO. Yem Ooblue
MAacChl 3aKpyUMBACTCS B AKKPCLMOHHBIH JUCK BOKPYT HEHTPOHHOH 3BE3IBI, TeM WH-
TEHCHBHEE PEHTTEHOBCKOE, & CIIEOBATENbHO, W JPYTHe BUAbI U3Jy4eHHs 3TOM 3Be3[-
HOM mapbl. Macca HEHTpOHHOW 3Be3lbl HEBEMMKAa M cocTapiseT okono 0,7 conHedHOH
maccbl. Bes cucrema ynanena ot ConHia Ha paccTostHie 16 ThiC. CB. JIeT.

S I'epkyneca — mepemeHHas 3Be3/1a, MEHSIONIAs CBO Oneck oT 5,9 1o 13,6™ 3a 307 aHei.

AM T'epkyneca — spynTuBHas epeMeHHas 3Be3/ia. M3menser Oneck ot 12,8 1o

145™ 3a 3 4. Cocrour W3 0Oenoro kapiuka M HOPMAIbHOH 3BE3Mbl, 3aNONHSIOMICH
CBOMM BEIIECTBOM IOBepXHOCTh Poma. MarHutHoe mnonme Kapiuka HMeeT WHIYK-
muro mopsinka 30 muH I'c, m 3TOT (akTop MpemATcTBYeT 00pa3OBaHMIO AKKPEIMOH-
HOro mucka. [losToMy BewlecTBO HOpMANbHOH 3Be3Nbl MajaeT Ha Oenblii Kapiuk B
palioHe MarHWTHOH OCH. OTH TPOIECCH NPHBOJAAT K TOMY, YTO CBET, HAYIMH OT
3BE3/IBI, CHJIBHO TONApH30BaH. [10100HEIE 3BE3/Ib 4ACTO HA3BIBAIOT MOJSAPAMH.

M13-NGC 6205 — mapoBoe 3Be3-
HOE CKOILIEHNUE, OJIHO M3 CaMbIX 00Jib-
X 1 ApKuX B CEBEPHOM IOy IIAPHH.
Ynaneno or ConHia Ha paccTosiHHe
22 200 cB. nmet. Yrmosoit auametp (23")
cootBetcTByeT 150 cB. TogaMm JMHEH-
Horo nauamerpa. CKOIUIEHHE COIEPKHT
okoso 100 Teic. 3Be3a. Bospact — oko-
10 14 mpp ner. fApxocts — 5,8m.

M92-NGC6341 — mapoBoe 3Be3n-
Hoe ckomeHue. Haxomures Ha pac-
CTOSIHUE 26 THIC. ¢B. 1eT. M 92, kak M 13,
MOXKET HAOTIONATHCA TPOCTBIM TIA30M
IpH  OYEHb XOPOIHX AaTMOC(HEPHBIX
ycnoBusx. JIuHeiHbIl nuaMeTp 3TOro
CcKorieHus — 85 CB. JieT, a Macca Ipu-
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Tepxynec

mepHO paBHa 330 Thic. conmHeuHbX Macc. B M 92 oOHapyxeHo 14 mepeMeHHBIX 3BE3[
tuna RR Jlupst. Spkocts — 6,4™, yrnosoit quamerp —11,2".

7. NGC 6210 — nnanerapHas TYMaHHOCTb,
PacIoNOKeHHas Ha paccTosHuM 4° K ce-
Bepo-3anajy ot 38e31bl B ['epkyrneca.
Spxocts — 9,3, yrioBoii auamerp —
16". Y nanena ot CosHiia Ha paccTosHuE
3 500 cB. ner.

8. Dolidze and Dzimselejsvili 9 — paccesnHoe 3Be3HOE CKOIUIEHHE, PacCIONOKEH-
HOe Ha paccrosHMH 2,8° K ceBepy OT 3Be3nasl o ['epkymeca, psjoM ¢ CO3BE3HEM
JIupsr. Brmouaer 15 38e37 Ha mommaau 34'.

9. NGC 6229 — mapoBoe 3Be3/1HOE CKOII-
nenue. Spkocts — 9,4™ yriooil qua-
metp —4,5'. Vaneno or Conrua Ha pac-
crosue 101 700 cB. ner.
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TUJIPA

HYDRA

Bompmoe cossesmme, pactsnysmeecs oT bompmoro Ilca no
Becos. HasBano B dects Muduueckodi ['mapsl — cTpammoro
3Beps, mobexkaeHHoro ['epakimoM. Ospucdei, uaps MukeH, mo-
pyunn Tepaxiy paspenatscs ¢ I'mapoil. OTo cymecTBo HMeno
JeBATh TONOB M 3kmwio B Oonote. OxHO nbixanume ['mapsl Obu10
crnocobHO yOuTb denoBeka. I'epkynec Mpu3Bail Ha MOMOIIb ILIE-
MsiHHEKa Monmas. OHM BBIMAHMIM UyHOBMINE M3 YKPHITHS M CTa-
au cpaxatbes. Ho mobenuts [mapy Obimo Hempocro. OxHa ro-
JoBa y Hee Obuia OeccMepTHa, Apyrue e oTpacTaid B3ameH oTpyOmenHsix. Torma Honaii
CTal IPWKUIaTh IIeH OTPYONEHHBIX TONOB, M OHHM IEpecTald pacTd. PacipaBUBLIMCH €O
BCEMH CMEPTHBIMH TOJNOBaMH, [epKylaec HAJIEKHO 3aBaluil ckanoil OeccmeprHyto. Cson
CTpeNbl TEpod OpOCHI SNOBUTOH KPOBbIO ['MAPBl, M OHM CTalM CMEPTOHOCHBIMH JaXe
TIpHU JIETKOM PaHEHHH.
Camast sipkas 38e371a co3Be3zus [ upsl HasbiBaeTcst Asbdapi.

Haubonee nutepecHbie 00BEKTHI:

1.

M48 — NGC 2548 — paccesiHHOE 3BE3]1-
HOE CKOIUIeHWe. BwIrmsaut jpocrarou-
HO SIPKUM OOBEKTOM M MOKET OBITh 3a-
MEYEHO HEBOOPYXEHHBIM T[J1a30M IIpH
XOPOILHNX aTMOC(EPHBIX YCIOBHSIX.
Bxmoyaer oxono 80 3e3x. SApkocts —

5,5m. 3aHuMaer Ha HeOe IUIOMAIb C YI-
JOBBIM JaMeTpoM 54', a B Mex3Be3J-
HOM TIPOCTPAHCTBE — C JIMHEHHBIM pa3-
mepoM 23 cB. rofa. Y naneno ot ConHia
Ha paccrostHue Ha 1 500 cB. net.

Slpxue 3Be3/1bl m

M

Sp C

"n

o-

p

Y
S

Anbsdapn 1.99
4.29
2.99
4.14

-1.54
-1.00
0.11
0.44

K3 1773
Ap 3652
G8 1321
Al 1791

1.44
-0.10
0.92
0.00

0.018
0.009
0.025
0.018

m

- BMOMMAs 3Be3AHas BenuuuHa, M - aGcomioTHas 3Be3qHasi BenMuuHa, Sp

C - nokasaTtenb UBETA, I - PacCTOSHMUE B CB. rofax, T - napannakc B CeKyHaax ayru.

- cnekTpanbHbIi Knacc,
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3B93,D,Haﬂ Besfiv4uHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Tuopa

rMapPA

Lllaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be3/1HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3Besna CnvpanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemeHHas 3Be3ga lanakTvka ¢ nepembI4Koi HenpasunbHas ranaktuka
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MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Acmponomuyeckuti cnpasoyHuK

rMaPA B2

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpaTHas 3sesna CrvpanbHasi ranaktuka dnnunTudeckas ranaktuka

MepemenHas 3se3fa lanakTvka C nepeMbl4Koi HenpaBunbHas ranaktuka
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Tuopa
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2. M 68 — NGC 4590 — mapoBoe 3Be31-
Hoe ckomneHue. Spkocts — 7,8M, yr-
noBoit amamerp — 12'. Vmeer nuueit-
Hble pasmepsl 140 cB. neT. YjaneHo oT
CornHia Ha paccTosHue 35 ThIC. CB. JET.
B 3TOM CKOINEHHH OTKPBITO OKOJIO
40 mepeMeHHbIX 3BE3]I.

3. M83 —NGC 5236 — cnupanbHas ranax-
THKA, OTHOCAIIAACA K MEPEXOTHOMY THILY
(SABc) mexty HOPMaIBHBIMU CITHPAb-
HBIMH TallakKTHKaMH H CIMPAIBHBIMH C
TNepeMbIuYKOi. JTO O4eHb KpacuBas ra-
JaKTHKa ¢ 3(QQEKTHBIMHE CTUPaIbHBIMH
BETBSMH. B BETBAX 3aMETHBI CHHHE U
Kpacnsie crymenus. Kpacusie oGmactn
TIPEACTABNAT MPOTO3BE3[HBIE TYMaH-
HOCTH, a CHHHE — MOJIOJIbIE CKOILICHHS
3Be31 M 83 ynanena or ConHua Ha pac-
crosHue okono 20 miuH cB. Jer. Sp-
KocTb — 7,6™, yrnosoit quametp — 10
B 5T0ii ramakTHKe 3aMedeHb BCIIBILIKA
IIIECTH CBEPXHOBBIX 3Be31 — B 1923,1945,
1950,1957,1968 n 1983 .

4. NGC 3621 — cnupanbHas ranakTuka
K1acca Sc, pacroNoXkeHHas Ha paccTo-
suuu 3,3° o1 3Be3bl ) [uapsl. Apkocts —
0KOJI0 9,6™, yTIIOBBIE pa3Mepbl —

12,4' x 7,1'. PanoMm, Ha paccTOSHUM MPU-
MepHO 1°, HaxomuTcs ciabas ranaktd-
ka NGC 3606. Ee spxocts — 13,4m, yr-
70Bo# auametp — 1,5'.

5. ¢ I'mapel — kparHas cHCTeMa, COCTOAIIAs W3 JBOWHOI 3Be3dbI Onmecka 3,4™ W CIek-
TpanbHO-JBOMHOA mapbl 7-i 3B. BeMMUMHBI, Haxopisumedcs Ha paccrosHuu 3". C 3tu-
MH 3Be3TaMu (DH3WUECKH CBS3aHA CIIe OIHA, yAalneHHas Ha paccrosHue 20". Bes
cucteMa HaxoauTcs Ha paccrostauu 140 cB. net ot ConHua.
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Acmporomuyeckuti CHpasouHUK

roJybb
COLUMBA

Brepseie 310 cossesue momectun Ha kaptsl Iletp Ilnanmmyc B
16 B. 1 HazBan ero ['onyos Hos. GopManbHO Ha 3BE3HBIX KapTax
co3Be3aue yTBepaMwIock B 1679 r. Omaromaps Asryctuny Poiie.
T'omy6s mpexcrasnser nTuiy, BhimymieHHyro Hoem crmycts copok
JHEH mocne Hayana BceMHpHOro moroma. B bubmmm 06 stom
CKA3aHO: «BBIMYCTHN OT ce0s ronyOst, 4ToObl BHAETh, COLLIA JIH
BOJIa C JHIA 3eMJIH, HO ronyOb He Hamren MecTa MOKOsS AT HOT
CBOMX M BO3BpAaTHICS K HEMy B KoBuer, n0o Boja Obuia emie Ha
TIOBEPXHOCTH BCEH 3eMIM; M OH NPOCTEP PYKY CBOI, M B3I €O,
¥ TIpUHAN K cebe B KoBuer. V1 momennmui eme ceMb JHEH APYrMX M ONATH BBITYCTHI TomyOs
u3 KoByera. ['onyOb Bo3BpaTwics K HEMy B BeYepHEe BpeMs, M BOT, CBEXHH MaCIWUHBI
JHCT BO pTy y Hero, i Hoi y3Hau, 4to Boza commna ¢ 3emmm» (bert. 8:8-11).

Haubonee naTepecHsie 00BEKTE:

1. NGC 1792 — cnupanbHas ramakTika
Knacca Sb, pacmonokeHHas Y camoii
3alaHONH TPAHHIBI, PSAOM C CO3BE3-
nueM Pesna. He ouens spxas (10,7m) u
cpenuux pasmepos (5,2'%2,6'). Ha do-
TOrpauy pPAIOM HAXOMWTCS TalaKTH-
ka NGC1808.

2. NGC 1808 — crimpanbhas 'anaxtuka ¢
nepeMblukoil k1acca SBa. SIpkocTs —

9,9m yriosle pazmepsl — 7,2'x4,1".
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3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

lonybb

ronysb

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHoe 3Be3aHOe ckonnexne

3Be3Hoe CKoMneHne ¢ TYMaHHOCTbIO

KpatHas 3sesna CnupanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemenHas 3se3na [anakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmponomuveckuti cnpasoyHuK
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T'OHYME IICHBI
CANES VENATICI

Cossesane T'onunx IlcoB HeOombimoe mo miomann. IlomemeHo
Ha HeOo SHoMm [eBemmem B 1690 T. Hasano B yecTh JBYX cobak
Bonomaca — Acrapuona u Xapbl. OnHa u3 3Be3l CO3BE3NHSI —
p Tonumx IlcoB — HOCHT WMs BTOpOH COOAKM ¥ HA3BIBACTCA
Xapa. Camas spkas 3Besna — a [oHuux IlcoB — HazbiBaeTcs
Cepmue Kapma, momyumna 5To WMsS OT H3BECTHOTO acTpOHOMA
Onmynpa Tamies B XVIII B. B uects aHrimiickoro Kopous
Kapna II. Ero oren Kapn I Obu1 kasuen Ommsepom Kpomsenem.
Bo Bpems BosBpamienus Ha npecton cbiHa, Kapma II, actpowo-

MBI 3aMETHIIH, YTO 3B€3/5a CUseT ¢ 0coboi cuioit. B cossesguu ['onunx [1coB Haxoautcs
04€Hb OOJIBIIOE CKOIIEHHE TATAKTHK.

Haubonee naTepecHbic 00bEKTHI

1.

o lonunx IcoB — sBoiiHas 3Be3/1a, COCTOAMIAS U3 IBYX KOMIIOHEHTOB OIIECKOM

2,9m u 5,6m orcrosmux apyr or jApyra Ha paccrosuun 20". Haumbonee sipkas 3Be3na
HMEET B CIEKTpE BBIPDAKCHHBIE JMHAM KPEMHHSA, XpoMa M CTpPOHLWA, Hamboree
TUITYHbIE [/ MATHUTHBIX 3BE3]L.

RS Tonunx IlcoB — 3arMeHHo-TiepeMeHHas 3Be3fa ¢ mepuozgoM 4,8 nHed u Oxec-
KoM BHe 3aTMeHus 8,4™. CocTOMT M3 HOPMAnbHOM 3BE3/bl TNIABHOH TOCIEN0BATENb-
HOCTH M CYOTHTaHTa, MMEIONIET0 Ha TOBEPXHOCTH Topsude maTHA. [103ToMy KpuBas
Omecka OdYeHp cIHOXHAA. Ha THIMYHYIO KapTHHY HAKITAIbIBACTCS BO3MYIICHHE C Iie-
puozoM okoxno 10 rer.

AM Tonuux IlcoB — ospynTuBHAs nepeMeHHas 3Be3[a U3 TPYIIbl HOBOMOJOOHBIX.
[epuon m3MeHeHus Onmecka — okono 18 muH. BmomHe BO3MOXHO, YTO 3TO JBOIHAS
3BE3/1a, COCTOSIIAS U3 IBYX OEIBIX KApIHKOB.

M3 - NGC 5272 — mapoBoe 3Be3/1HOE
CKOILIeHHE, BKITIoYatolee 0koi1o 500 Thic
3se3n. Copepxur Oomee 200 mepemeH-
HBIX 3BE3ll, 3HAUYMTENbHAs YacTh KOTO-
PBIX XOpomIo u3ydeHa. SIpkocTs — 6,2,
yri10Bo# quamerp —16,2".
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Tor4ue MNebi

FOHYMUE MNChbl

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnunTuyeckaa ranakTuka

MepemeHHas 3se3fa anakTvka ¢ nepeMbl4Koi HenpaBunbHas ranaktuka
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Acmporomuyeckuti cnpasoyHuK
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5. M 51 — NGC 5194 — ouenb kpacusas
crupaibHas ranaktika "Bogosoport",
OTHOCUTCS K THIy Sc. SIBnsercs n0Mu-
HUpYIOIIEH B HEOONBIIOH Tpymme Ta-
JAKTHK, yHaNeHHOH OT Hac Ha 38 MiH
cB. 1eT. Pagom ¢ M51 naxonutes cmyt-
mik — NGC 5195, cpsa3annbiii nepe-
Mbrukoi. M3-3a B3aumopeiicTBUS JBYX
TaNaKTUK, Ta30MbLIEBBIE MACChl HCIEI-
THIBAIOT ~ BO3MYIIAIOIIEE  BO3JCHCTBHE,
KOTOpOE TNPUBOAUT K IIPOLECCY 3BE3-
nooOpazoBanns.  CrimpanbHas — CTpyK-
Typa 00EMX COCEHOK HapylleHa U MMe-
€T TUMWYHBIA BUJ JIS CTaIKUBAIOmuXCs ranaktuk. B ramaktuke M 51 B 1994 r.
Habmozanach cBepxHoBast 3Be3ja. SIpkoctb M 51 mocturaer 8,4™, yrioBble pasme-
por — 11'x7". NGC 5195 cnabee, umeer sipkocTh 9,6™ U yriosbie pasmepsl 6,4'x4,6' u
OTHOCUTCS K HEMpaBHIbHBIM TamakTukaM Tuma Pec. Hemanmeko ot ee sapa B 1945 T
Ha0JII0/1a1ach CBEPXHOBAS 3BE3/IA.

6. M 63 - NGC 5055 — «TtpanbHas ra-
naxtika «[lopcomnyx» kmacca Sb. Bxo-
JuT B oy rpymmy ¢ M 51. fIpxocts —
8,6 yrinosle pasmepsr — 10'x6'. B
910i ranaktuke B 1971 T. Habmromanach
BCTIBIIIKA CBEPXHOBOI 3BE3/IbI.

7. M 94 - NGC 4736 — cnupanbHas ra-
naktHka Thma Sb. VIMeer odeHb ApKYHO
BHYTPCHHIOI0 0071acTb, B KOTOPOH HHET
aKTHBHBIH ~ TIpomecc — 3Be3/1000pa3oBa-
g, Ha mBetHRIX (QoTorpadusax ata
obnacTb MMeeT roiy0od LBeT; 3TO 03-
HAayaeT, YTO OHA 3allOJHEHa MOJOJbI-
MH TONyOBIMM THraHTaMH. BHemnue
obnacTH 3amoiHEHbl Oonee  CTapbIMU
KENTbIMU 3Be3famu. SIpkocTh — 8,2M,
yTIOBBIE pa3Mepsl — 7'x3'.
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8.

10.

Tonuue Icw
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M 106 — NGC 4258 — mnexynapHas
crvpaibHas ramaktuka tuna Sbp. Yna-
neHa o ConHua Ha paccTosHue 21 MIH
cB. 1er. Ckopee BCero, MPUHAMIEKHUT K
CKOIUIEHMI0 ~ TalakTMK B  Bombrmioi
Mensenute. Spkocts — 8,4, yrioBbie
pazmepsl — 19' x §8'. M 106 uznydaer B
pagMoaNana3oHe HAMHOIO HHTECHCHB-
Hee, 4eM B BHIUMBIX nydax. OHa OTHO-
CUTCA K AaKTUBHBIM, TaK Ha3bIBAEMBIM
celiepToBbIM, TanakTMKaM.  Pazmwo-
HaOJIOZIeHNs si/pa TOKA3ald, 4TO TaM
HAXOJAUTCA OYEHb MACCUBHBIA TEMHBIH
00BeKT Maccoil mopsaka 36 MIH COI-

HEYHBIX Macc M paguycoM okono 30—50 Teic. a.e. M3 smpa HaOmopaercs aKTHBHBIN

BBIOPOC raza.

NGC4631 — croupanbHas rajakTHKa
tina Sc. Habmomaercs BMecte ¢ Ma-
JIEHBKUM  OJUIMNTHYECKUM  KOMIIOHEH-
tom NGC 4627. fpkocts — 9,8m, yriio-

BbIe pasmepsl — 17'x 3,5".

NGC 4490 1 NGC 4485 — napa B3au-
MOJICUCTBYIOIUX ranakTuk bonee sp-
kas (NGC 4490) — 10-ii 3B. BenuUmHbI,
cnabeitimas — 12,5M, Tamaktukd uMe-
10T yrioBele pasmepbl 7'x3,5' u 3'x2,5'
COOTBETCTBEHHO.
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Acmporomuteckuii cnpagouHux
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JTEBA
VIRGO

Bonbmoe 3oauakanbHOE cO3BE3/We, B KOTOPOM HAXOAMTCS TOY-
Ka OCEHHEro paBHOACHCTBHA. CONHIE MHPOXOAUT IO CO3BE3JUIO
JleBbl ¢ KOHIA ceHTAOps 1Mo KoHen oktsops. [Touemy 310 co3ses-
nue uMenyercst JeBo#, ceromns otBeTHTh TpyzHO. Hassanme mo-
SBWIOCH B O4YCHb JaBHME BpeMeHa. OIHAKO, 4acTO €ro CBS3bIBa-
1oT ¢ Ilepcedonoii, moueppio cectpsl 3esca JlemeTpsl, GoruHM
cenbckoro xo3sicrsa. Ommaxsr BecHoil [lepcedona cobmpana
Ha TOJIE [BETHI, a MUMO Mpoe3kai Ha KonecHuue ['agec (Aum) —
Oor momsemuoro mupa. On yBupen Ilepcedony, Obur ouapoBaH
ee KpacoTodl W pemmn keHuThcs. [lpusatHoit peusto 3amanmn ['amec Ilepceony Ha cBOHO
KOJIECHUIy M YBE3 B IOJ3EMHBIH MHp, Npexae 4eM oHa ycrena npuidth B cebs. Korna
Jlemerpa oOHapyXua, 4TO J0Yb MPOIaa, OHa OPOCKIIACh Ha €€ TIOMCKH.

Jlens u Houb Opopmna Ooruns Oe3 cHa M expl. HakoHel oHa y3Haia, Iie crpsraHa
[lepceona, u mommia B mMoA3eMHOE L@pcTBO, HO [ajec jgaxe He cranm ee ciymars. B
nevamu Jlemerpa coBceM 3a0pocuia Bce fena, M Ha Beedl 3emie Obul GOMbLION Heypoxail.
Huxakoe cems He mpopactano, W cpeiu oA Havalcs CTpALHBI TONOA. 3€BC, yBUIEB
4TO TOJOf HPOTPECCHpYeT U NIOAM YMHUpAKOT, NONMpocHl JleMeTpy BEepHYTBCS K CBOMM
nenam. CkopOsimas MaTbh OTBETHNA, 4TO Ha 3eMie He OyaeT HMYEro pacTé 10 TeX Top,
TI0Ka OHA HE YBH/IUT JI0Yb.

Torma 3ec yrosopun ['ameca otnath Ilepceony, m Oor momzemenbst coriacuics, HO
TNOCTAaBMJI YCIIOBHE, YTO OHA YHJET TOMOH TONBKO B TOM CIydae, €CIM HHYEro HE Chena BO
BpeMs CBOEro IpeOBIBaHMA B €r0 LApCcTBE. 3eBC IOCHal CBOEro MochkuibHOro ['epmeca
3a [lepcedonoii. lepen Tem Kak OTMYCTHTH CBOIO IUICHHHMILY, KoBapHBIA ['ajec mompocui
He 3a0BIBATb €0 U ChECTh HECKOJIBKO 3ePEH IpaHara.

Jlemetpa u IlepceponHa HakoHel] CHOBA BCTPETHJIMCh, HO HMX cyacTbe ObLIO oMpaue-
HO M3BECTHEM O ChEICHHBIX IpaHaToBbIX 3epHax. Torma ['es, GormHs 3emim, pasbsAcHMIA,
yro [lepcedhoHa MoXKeT ocTaBaThCs C MaTepbl0 BOCEMb MECALIEB B TOAY, a Ha YeTbIpe
MecsIa IOMKHA CITyCKaThes B MOA3eMHBIN Mup k ['aniecy. JlemeTpa cMupuiach 1 Ha

SIpxue 3Be3abI m M Sp c T a"
o - Crinka 0.87 -3.66 Bl -0.23 2622 0.012
B - 3aBus 3.59 3.40 F8§ 0.52 35.6 0.092
¢ - Bunnemuarpuxc 2.85 0.37 G8 0.93 102.2 0.032

m - BuauMasn 3Be3aHas BenuuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - CheKTparbHbIA Knacc,
C - nokasatenb UBeTA, I - PacCTOSHWE B CB. rofax, T - Napanmnakc B CeKyHaax ayru.
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Jesa

OEBA

3363[J,Haﬂ Benu4ynHa
Llaposoe 3Be3aHOe ckonneHne

PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

MnaHeTapHas TyMaHHOCTb ' KpatHas 3sesna CnvpanbHas ranaktuka AnnunTuyeckas ranakTuka

CeeTtnas TyMaHHOCTb MepemeHHas 3Besna lanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpagouHuK
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3eMiTI0 CHOBa BEpHYJOCH 0JarofieHCTBHE, HO TOJBKO HAa BOCeMb MecsleB B ropy. Ocraib-
Hoe Bpems, korna [lepcedona mpoBoaut y ['aneca, 60TMHS rOprOET U pasperaeT 3ume
TIPaBUTh MUPOM.

Hanbonee nurepecHsie 00bEKTHL:
1. a JeBnl (Cnuka) — 3aTMEHHO-BOMHAS 3Be3/1a, M3MeHstomas omeck ot 0,9 go 1,0m,
Ynanena ot ConHila Ha pacctosaue 260 cB. JeT.

2. vy leBbI — 1BOMHAS 3BE3/1a, CONEPIKAIIAS J1BA HKENTO-OCIBIX KOMIIOHEHTA OIECKOM
3,6mu 3,7™, O6e 3Be3bI 00pAMAKOTCS BOKPYT IieHTpa Macc 3a 177,75 ner.

3. 0 JleBbl — 1BoiiHAs 3BE3/1a, COEpKAIIAs KOMIOHEHTHI OneckoM 47 1 9.

4. S JleBbl — fonTONepuoauyeckas mepeMeHHas 3Be3/ia. bieck Mensercs ot 6-# 1o
13-i 3B. BenUUuUHEI ¢ ieproaoM 377 mHel.

5. Ckomienne razaktuk Virgo — ca-
Mas Omm3kas K HaM Oonblias rpymma
TalakTHK, $usuyecku cpszanHas ¢ Me-
CTHOH IpYNIOH, B KOTOPYH) BXOIUT U
Hama ['anakruka — Mneunsiit [TyTs.
Camble fipKHe TaNakTHKH, SBIIOLIHECS
yyieHamu 3Toi rpynmsi: M 49, M 58, M 59,
M 60,M61,M 84,M 85,M 86,M &7,M &8,
M 89, M 90, M 91, M 98, M 99 u M 100.
OT0 CKOILICHHE JOMUHHpYET B OimKaii-
el MeKranakTH4eckoil cpefne, Tak Kak
ABIAETCA (DU3MYECKHM ILEHTPOM MeCT-
HOTO CBEPXCKOIUICHHS TalaKTHK U CU-
JaMd  TPaBUTAlMM  CBOEH  OTPOMHOI
Macchl BO3IEHCTBYeT Ha BCE OKpYKa-
IOIIME TANaKTHKW. BbigBieH ruraHTc-
KA TIOTOK BEINECTBA, CTPEMSIIErocs
K LEHTPY CKOIUNEHHs. MHOTHe Tanak-
THKH, paHee C JTHM CKOIUICHHEM He
CBSI3aHHbIE, OBUIN B HETO BTSHYTBL.

Hama MectHas rpymma ranaktik umeer yckopenue okono 100—400 km/c? mo Ha-
NPaBICHUI0 K CKOMICHHIO ranaktuk Virgo. Qortorpadus NOKa3bBaeT LEHTPAIbHYIO
YacTh 3TOrO CKOIUIEHH, BOIM3M ranaktiky M 87.
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6. M 49 - NGC 4472 — »smnunuyeckast
ranaktuka Ttuma E4. Tlpunaanexur x
CKOIUICHHI0 TaNakTHK Virgo, yaaieHa
0T Hac Ha 60 MJIH CB. JieT. YTIOBbIE pa3-
Mepel — 9'x7,5' CBHAETENBCTBYIOT O
TOM, YTO OONBINAs OCh JJUIMICA TallaK-
TUKM JIOJDKHA MMETh JJIMHY, PaBHYIO
paccrostHuIo B 160 ThIC. cB. neT. SIpKoCTb
TaJakTHKK J0CTATOUHO Besika — 8,4™,

7. M58 -NGC 4579 — cnupanbhas ["anak-
THKa C nepeMblukod Tuma SBc. B
MaJeHbKHE TEJECKONMbl MOXHO YBH-
JIeTh TOJIbKO APKOE AP0 TaNaKTUKH. Sp-
KocTb — 9,7m yrioBele pasMephl —
5,5'x4,5'. B atoif ramaktike Habmoma-
JUCh TONBKO [IBE CBEPXHOBBIC 3BE3-
16l — B 1988 1 1989 rr.

8. M 59 — NGC 4621 — cnupanbHad ra-
naktika Thna ES. OTo omHa M3 cambIx
OOJNBIIMX OIUMITHYECKHX TalakThk. Ee
JUHEeHHbIe pa3sMepsl — okono 90 ThIc.
CB. JIeT. B ramakTuke oOHapyXeHO OKO-
70 2 ThIC. IIAPOBBIX 3BE3JHBIX CKOILIE-
Huil. fIpkocts — 9,6, yrioBsle pasme-
pB1-5'x3,5".

9. M 60 - NGC 4649 — >mmuntuyeckas
ranakTika trna E2, Gonbuas mo pasme-
pam Haxonures nenanexo or M 59. Eciu
NPUMEHUTh  HeOOJbLIOE  YBENMUEHHE
TEJECKOINa, TO MOXKHO YBHJETh 3TH Ta-
JAKTUKH B mone 3peHus Bmecte. M 60
yZianeHa Ha pacctostHue 60 MIH CB. JIeT
U WMeeT pa3Mepbl OOJbIION och Il
qurca, pasHble 120 Thic. cB. neT. fp-
KOCTb — 8,8™,yTioBbIe pa3meps — 7'x6'.
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Acmporomuyeckuti cnpagouHuK
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10. M 61 - NGC 4303 — cnupanbHas ra-
naxtika tvma SBbe. [To pasmepam pas-
Ha Hamell Tamaxtuke. bombmas och
JJUIMICA MMEET JMHEHHBIE pa3Mepbl,
pasusle 100 ThIC. cB. 1eT. SprocTs —

9,7m, yrnossle pa3Mepsl —6'x5,5".

11. M 84 - NGC 4374 — nuH30BUIHAS
ranaktuka Tuna S0. OHa pacmomnoxe-
Ha B T'YCTO HACENECHHOM SJpe CKOILIe-
HU rajmaktuk  Virgo. Hccnenopamus
9TOM TanakTHKd B  PaJMOJMaNa3oHe
TIOKA3aJH, YTO W3 SIpa BHIOPACHIBAIOT-
¢s1 ¢ 0OIBIION CKOPOCTBIO [IBE CTPYH rasa.
CnenuanbHoe uccienosanue M 84, mpo-
BEJICHHOE KOCMHUYECKHM  TENECKOTIOM
Xa0bma, TO3BONHIO OOHAPYXUTh HA
paccTosiHuM 26 CB. JIET OT sSpa MacCUB-
HBIH O00BEKT, 3aKmHoyaromuid B cede
300 muH conmHeuyHbIX Macc. B 3TOH TramakTuke M3BECTHBI TPH BCIBILIKA CBEPXHOBBIX
3Be31 — B 1957, 1980, 1991 rr. SApkocts — 9,1™, yriosoit quamerp — 5'.

12 M 86 - NGC 4406 — nuH30BUHAS
ranaktuka trma SO. FimeeT camoe 001b-
Ioe CHHEE CMENICHHE W3 BCEX Tallak-
THK TPYMmsl Virgo, 3HAYKMT, IBHKETCA
[0 HATpaBIEHHWI0 K Hamed [amaktuke
¢ camoil OombmIOH CKOpocThIO. Sp-
KOCTb — §,9™, yI7I0BbIE pa3Mepbl —
7,5'5,5".
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13. M 87 - NGC 4486 — smiuntuueckas
ranakruka tuna El. Twrantckas ramak-
THKA, Ha3bIBAKOMIAsCA Takxke Virgo A.
Haxomutcs B camoM HeHTpe CKOILIe-
HUS TaNakTHK Virgo W sBISETCS JIOMH-
Hupytomedl B 3Toil rpymme. JInHeHHbIH
auameTp okono 120 TeIc. cB. JeT, pac-
CTOSIHHE OT Hac 56 MIH cB. JeT. ['anak-
tuka M 87 comepKuT OueHb MHOTO IIa-
POBBIX 3BE3IHBIX CKOIUIEHHH, KOTOpBIE
OKpy)XaloT ee 1o nepudepun, cosna-
Basg Kak Obl Opeon BOKPYI LEHTPAb-
HO#t yacTH. [1o coBpeMEHHBIM OLIEHKaM KONMYECTBO CKOTUICHHI MOXET OBITh OKOJIO
10 TbIc., B TO Bpemst Kak B Hame# [amaktmke ux Bcero okomo 200. B 1918 r. Obun
oOHapy)XeH TWraHTCKHi BBIOPOC Ta30BBIX Macc W3 supa ranaktnkd. OH mpocTHpaert-
c Ha paccTosHUE OKoNO 6 ThIC. cB. JNeT. M 87 sBufercd MOIIHBIM HCTOYHMKOM pa-
JHO0- W peHTreHoBckoro u3mydeHus. Kocmmuecknii Temeckonm XabOma mccrenosan
AP0 3TOH TANAKTUKH ¥ OOHAPYKHIN TAM MACCHBHBIN TEMHBIH 00BEKT, Maccoi 2—
3 MIpA CONHEYHBIX MacC, JOKAIM30BAHHBI B o0beMe 60 CB. JeT M OKpYKEHHBIH
OBICTPO BPANIAONIMMCS Ia30BbIM JTUCKOM. SIpkocTh — 8,6™, yriosoit mamerp — 7,0'.

14 M 89 - NGC 4552 — smmnTuyeckas
ramaktuka krmacca EO. Wmeer dopmy
chepouna. SBnsercss cnabbIM HUCTOYHH-
KOM paJMou3IydeHns. BrIOpockl raso-
BBIX Macc HAOJIONAIOTCS HAa PacCTOSHHH
oxono 100 TeIc. cB. neT or ueHtpa. Sp-
KocTb — 9,8™, yrioBoii nuametp — 4,0,

15. M90-NGC4569 — cnupanbHas ra-
JaKTHKa THma Sb. DT0 OJHA M3 CaMBIX
OOJBIINX CIMPANBHBIX TaNaKTUK CKOM-
nenust B Jlee. HccnemoBanus ee cru-
PaNBHBIX BETBEH ITOKA3bIBAIOT, YTO TaM
MOYTH OTCYTCTBYET TPOLECC 3BE3NIO-
obpazosanmsia. Ckopee Bcero, 3Ta Ta-
JAKTHKA WMEeT HEeOONBIIYyI0 Maccy H
Myl IIOTHOCTb. Spkocth — 9,5M
yrIoBbIe pa3mepsl —9,5'x4,5".
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Acmporomuyeckuti cnpagouHuK
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16. M104 — NGC4594 — «Combpepo» —
clupajibHas TralakTHKa Tuma Sa. JTo
OYCHb KpacuBas TanakThka, 1Mo (opme
HAaMOMUHAMAs  comOpepo.  Xoporo
BHJICH TEMHBIA MBUICBOH JUCK B IEHT-
paibHOM MmIockocTH ranaktuku. Ilo co-
BPEMEHHBIM MOJICYETaM, 3Ta 3BE3IHAS
CUCTEMA COJEPKUT HECKONBKO COTEH
IapOBBIX CKOIIEHUH. fpkocTh ee —
8,0m, yrnosble pazmeps — 9'x4'.

17. 3C 273 — Omwkaiimmii K Ham KBa3ap, oTKpbITHI B 1963 T [1o Benmmunte kpacHoro cmete-
HHS paccTostHUe 710 Hero 1,9 Mipx cB. neT. meet nepeMeHHy0 pKoCTh, H3MEHSIOIIYI0Cs 0T
11,9 nol3,4m,

18. NGC4636 — osmmmriyeckas ranax-
tuka knacca E0. Spkocts — 9,6m, yrio-
BbIe pasmepsl — 6,2' x 5,0

19. NGC 4697 — »mmnruyeckas ranak-
Tuka knacca E4. fpkocts — 9,9m, yrio-
BBIE pa3Mepsl — 6'x3,8".

® @ % ¢ 8 4 4 8 LS S A A s AR AR R AP e LSS ST R E AT e
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20.

21.

22.

23.

Jesa

NGC 4699 — cnupanbHas TramakTika
kimacca Sa. Spkocts — 10,7m, yrioBbie
pasmepsl — 3,8'2,6'. Xopotuo BiienseT-
¢ SAPO TaNaKTUKK. PsiioM HaxoauTes He-
CKONBKO cnal0bIx ramaktuk; NGC4759
(12,2m), NGC 4764 (10m), NGC 4739 un
1C3826 (0be spKocThIO 0KOMO 13,5M).

NGC 4753 — nebonbIuas HeNpaBHIIb-
Hag ranaktuka kimacca Ir. Haxoaures
HelaleKo ot 38e31bl v JeBbl. SIpkocts —
10m, yrnossie pasmepsl — 6,0' x 2,8'. Ax-
PO MOXKHO DA3NHYUTb, TOJHKO HCIIONb-
3ysl TENECKON C JHaMeTpoM OOBEKTHBA
omee 20 cm.

NGC5634 —mapoBoe 3BE3HOE CKOI-
JIHHE, PACIIONIOKEHHOE MEXIy 3Be3-
namu 1 1 p [lessl. fpkocts — 9,6m, yr-
noBoit muamerp — 4,9'. PaccrosHue ot
Counxua - 70 400 cB. ner.

NGC 5746 — cnupanbHas ranakTuka
Kkacca Sb. Spkocts —11,6™, yriosbie pas-
mepst — 7,5' x 1,3' Buzna ¢ pebpa 1 oueHs
BBITAHYTA. B Teneckom ¢ auameTpoM
obbexTiBa Oomee 35 cM MOXHO yBHAETh
LEHTPAIBHYIO TBLIEBYHO MONOCY.



Acmporomuyeckuti cnpasoyHuK

A @ & 8 A 5 S 2 A A & A 2 A A R & A G R R S A S A ¢ E e & 4 e A A S eSS

AEJIb®UH
DELPHINUS

Marnenskoe, HO O4YEHb KpacMBOE CO3BE3JME, NekKallee MEXITy
co3sesmusamu Opma u [leraca. Cossesnme [lensduua Obuto W3-
BECTHO B InyOokoif apeBHocTH. Ero ymomuHaeT B cBoeM KarTa-
nore Knasmuit [ltonemedl. Ha3Barme o3Hauaer mochuibHOro Oora
mopeit [loceiimona. Yerslpe 3BE30UKH OXMHAKOBOro Olnecka
o0pa3yroT HeOOMNbIION poMO, KOTOpHIH HENb3s HE 3aMETHTb Ha
HOYHOM HeOe. Otn uerwipe 3Be3npl: a Jlempuua (Cyanomun),
p Hens¢una (Poranes), y Jensduna u & Jenvuna. CrpanHble
Ha3BaHMA [IBYX CaMbIX SPKHX 3BE31 CO3BE3MS OOBACHSAIOTCS
oueHp npocto. OHM MOSABWINCH B 3BE3JHOM Karainore, m3fanHom B 1814 r. Ilanepmckoii
obcepsaropueil. 3amecturens aupexropa obOcepsatopun Hukkonmo Kaumarope (Nicolaus
Venator B NAaTWHCKOM TpajWiMM) Ha3Bal HX B CBOK0 4eCTb, NPOYATAB HA0OOPOT CBOH
JATHHA3UPOBAHHbIE UMS M (aMUITHIO.

Haubonee naTepecHsie 00BEKTH:
1. ydensuna — mBoiiHas cucteMa, XOpoImIo HabmoaaeMas naxe B OuHOKIb. CocTo-
WUT U3 1ABYX 3Be37 4,5 u 5,5 3B. BeMMUHH.

2. Struve 2725 — jBoiiHas CHCTEMA, COCTOSIIAS M3 KOMIIOHEHT 7-i U 8- 3B. BEJMYKH.

3. HR Jean¢puna — HOBas 3Be3/1a, BCIBIXHYBIIAS B HEoNe 1967 T., TOCTHTHYB OJecka
3,5m Yike dyepe3 roj 3Be3jly HeNb3s ObUIO YBHJETh MPOCTHIM [NA30M, & BOKDYT MOSBH-
Jach pacmmpsiomascs ¢ OONBIIOH CKOPOCThIO Tra3oBas TYMaHHOCTb. OJTa 3Be3jia
SBISETCA JBOHHOH ¢ opOuTanbHBIM mepuogoM 5 4. brueck ee meHsercs ot 12-ii 1o
13-11 3B. BEIUYHHBL

4. NGC 7006 — mapoBoe 3Be31HOE CKOIIEHHE ApKocThio 11,5m. HaxomuTes Ha mpoTu-
BOIIOJIOKHOM KOHLE Hatel ['anaktuku u yaaneno ot Connua Ha 185 Thic. ¢B. JieT.

Spxue 383zt m M Sp C T "
a - Cyanouus 3.77 -0.57 B9 -0.06  240.7 0.014
p - Porares 3.64 1.26 F§ 043 974 0.033

m - BMAMMas 3se3gHas BenuuuHa, M - abcomioTHas 3BesgHas BenuuMHa, Sp - CMeKTpanbHbIA Knacc,
C - nokasaTenb UBeTa, I - pacCTOSHUE B CB. roAax, T - Napannakc B CeKyHaax ayr.
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3BeSFLHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Henvghun

OENb®UH

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKonneHne ¢ TYMaHHOCTbIO

KpaTHas 3sesna CnupanbHas ranakTuka AnnunTudeckas ranaktuka

MepemenHas 3se3na [anakTuka ¢ nepembIukon HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpasoyHuK
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JIPAKOH

DRACO

OxonomnonspHoe CO3BE3/INE, PACTSHYBIIEECS Ha OOJBIIYIO JUTHHY
Bokpyr bombmroit Menseuibl. [[pakoH — 3T0 CTOIVIaBOE UyHOBH-
Iie, OXpaHsBIIee B cajy [ ecriepu BommueOHylo s0J10HI0, Ha KOTO-
poit pociu 3on0Thle s0M0KH. Camast sipkast 3Be3za a J{pakoHa Ha-
3piBaetcs TybaH. Heckombko ThICSd JeT Ha3a[ oHa Obuia [lomspHoit
3Be3710il. B cosBesmuu JlpakoHa HAaXOAUTCS CEBEPHBIA MOMHOC K-
JUNTHKYA, BOKPYT KOTOPOTO 3a MEpHOA 26 ThIC. JIET MepeMelaeTcs
CesepHblii monroc Mupa. D10 SABIEHHE 00YCIOBICHO IPEiecCHei.

Haubonee nurepecnsie 00bEKTHL:

1. BY Jlpakona — nepeMeHHas 3Be3a, OTHOCAMAACA K KapiaUKaM C XONOJHBIMH IIAT-
HamMu B Qortochepe. Temmeparypa NATEH MEHbLIE HA HECKONBKO COT IPAycoB, IO-
3TOMY TpH BpAIICHHH 3Be3[a MeHsfeT Oneck AMIUIMTYZa M3MEHEeHHs Onecka HeOOMb-
mas — Bcero 0,02m,

2. AG Jlpakona — nepemeHHas JBOHHAs 3B€3/1a, COCTOSIIAA M3 KPACHOTO TMIaHTA M rops-
vero Geroro kapiuka. [lepuon oOparmenns — 554 mus. HaOmromatoTcs CHbHBIE H3MEHE-
HUs ONIecKa B ynbTpaguoIeToBbIX JTydaxX. AMIUIUTYa H3MEHEHHs Oecka JoCTHraeT 2™,

3. NGC 6543 — «Komauuii rnaz» —

O4YeHb KpacuBas IUIAHETapHas TyMaH-
HOCTb SIpKOCTBIO 9™, VImeer paszmepst
okono 5,8'. Pacmonoxena Ha paccros-
HUH 0Koo 5° 0T 3Be3ibl { [pakona. Bos-
pacT TYyMaHHOCTH — OKOIO | ThIC. JeT,
paccrostaue ot Contua — 3 500 cB. ner.

SIpkue 3Be3abI m M Sp C T "

o - Tyban 3.67 -1.21 AO 3089  -0.05 0.011

p - Pac Taban 278 243 G2 361.6 1.00 0.009

v - OTamuH 222 -1.04 K5 147.6 1.52 0.022

0 - Honyc Cekynnyc 3.07 0.63 G9 100.2 1.00 0.033

m -

BMOMMAs 3BesgHas BenuunHa, M - aBconioTHas 3BesgHas BenuuMHa, Sp - CheKTpanbHbIA Knacc,
C - nokasaTtenb UBeTA, I - pacCTOSHWE B CB. rofax, T - napannakc B CeKyHaax ayru.
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SBGSIZLHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Hpaxon

OPAKOH

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranaktika AnnunTuyeckas ranakTuka

MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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ACmpOHOMUYECKULI CrpagoYHUK
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EJUHOPOT
MONOCEROS

D10 co3Be3nue pactonmaraercs Mexny bombmuM u Mansiv Tca-
MH M HE COJEPXKUT ApPKUX 3Be3N. Ero moMecTHn Ha 3BE3NHOM
nebe Su Ieermmit B 1690 r. Haspano cossesmue B uecTb Mudu-
YeCKOro KOHS C JJIMHHBIM POTOM BIEPeld TOJNOBBL ExuHOpOr
SBIIAETCS CHMBOJIOM MYIPOCTH M HENOPOYHOCTH, OeccTpaius
W TpeJaHHOCTH. OJTO H3MIOOJNEHHBIH TepanbInuecKuii CHMBOII,
COJIepIKaLlMiCs Ha MHOTHX PBILAPCKHX repoax.

Haubornee naTepecHbIe 00BEKTEL:
1. NGC 2244 - TymanHocTb «Po3eTKa » —

SMHCCHOHHAS TYMAaHHOCTb, OKpYKaio-
mas paccesHHOE 3BE3IHOE CKOIIECHHUE
NGC 2244. Yrnossle pasmepsl 1,3°x1°,
ApKoCTh 6,2™. TyMaHHOCTb UMEET OKpPYT-
aylo (GopMy C OTBEPCTHEM B LIEHTpE, U3
KOTOPOTO IbUIb U Ta3 yHANeHbl MOJ H03-
JefiCTBHEM JIyYHCTOTO JaBJNEHHS 3BE3]
ckoreHus. PaccrosHue 10 TyMaHHOC-
7 — npumepHo 4 500 cB. neT. 3e3HOE
ckornenie NGC 2244 coctout u3 sp-
KHX 3B€3] CHeKTpainbHoro knacca O.
OTH 3Be3[bl OCOOEHHO HMHTEHCHBHO M3MyYaloT B YIbTPAaUOJNETOBBIX Jydax. Buaiu-
Mas 3Be3gHas BemuumHa — 4,8M. PanoM ¢ TyMaHHOCTBIO HAaXOAATCS pPacCEsHHbIE
3sesauble ckomnenns Crl04, Cr107, Cr97, Cr 106, NGC 2252.

2. NGC 2261 — mepemenHas TymaHHocTh Xab0ma, B KOTOpOil HAaXOmWUTCS OYCHb MO-
nonast 3e3na R EjmHopora. Ora 3Be3ja sBNSETCS MOIIHBIM MCTOYHHKOM HMH(pakpac-
HOro m3nmydeHus. TymMaHHOCTb yjaneHa oT ColHIa Ha pacCTOSHHUE 4 ThIC. CB. JIET U

Spxue 3Be37b! m M Sp c r "
a 3.94 0.71 K0 144.3 1.02 0.023
B 3.76 -2.87 B3 691.0  -0.11 0.005

3.99 -2.49 K3 644.6 1.32 0.005

8] BuJiMMas 3B€31HAA BEIWMYMHA, M - abcomoTHas 3BC3JHasd BCIIMYMHA, S CHCKTpaJ'H)HBII/I Kiacc,
1oKa3aTeib UBCTA, I' - paCCTO}IHI/Ie B CB. IOJlax, 7 - Mapajjiakc B CCKyH aX IyTu.
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3B63[J,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TymaHHoCTb

EduHopoe

EANHOPOI

LlapoBsoe 3Be3aHOe ckonneHne
PaccesiHHoe 38e3aHOE ckonneHne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemeHHas 3seana [anakTuka ¢ nepembiyKoi HenpasunbHas ranaktuka
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Acmponomuveckuti cnpasodHuK

MMeeT auametp okono 7 cB. siet. [1o do-

torpadusaM, caemaHHeM Mexay 1900 u

1916 rr., 3. Xa66x1 ycranosu, 4to Qop-

Ma H APKOCTb TYMAaHHOCTH MEHSIOTCSL.

TymaHHOCTb, PEIOIOKUTENBHO, SB-

JseTCs IpUMepoM o0bekTa Xepbura —

Apo. 3T 00BEKTH 00pa3yrOTCs B pe-

3yJIbTaTe B3AaUMOJIEHCTBHUH MEKIY CHIIb-

HbIM OWIOIAPHBIM OTTOKOM OT IPOTO-

3BE3ABI M HATPETHIM  MEX3BE3/IHBIM

razoM. M3MeHeHue SApKOCTH MOBEPXHO-

CTH TYMAHHOCTH CBS3aHO C BHYTPEHHHMH OOJNAKaMH, HaXOJAIIMMHCS MEXIy 3Be3J0H
M OCHOBHBIM 00JaKkoM. JTa TyMaHHOCTb OYEHb IOX0A Ha KOMETy, I0ITOMYy YacTo
HasbiBaeTcss KomerapHoil TyMaHHOCTbEO0 Xa00ma.

3. M50 -NGC 2323 — paccesHHOE 3Be31-
HOE CKOIUICHHE SPKOCTBIO 5,9™, mpoTs-
keHHocTelo  16'.  Comepxur  OKOJIO
200 3Be3n cHeKTpambHOTO Kimacca B.
VYnaneno or ConHua Ha paccTOSHHE
2 900 cB. 1eT, UMEET JNUHEHHBIE pa3Me-
pol 18 cB. net.

4 NGC 2264 — paccesHHOE 3BE3JHOE
CKOIVIEHHE U TYMAaHHOCTb SPKOCTBHIO
3,9m 1 yrnosbiM guamerpoM 120'. Cxon-
JEHHe COCTOMT M3 MONOJBIX TOPSYHX
3Be3f cmektpanbHoro kmacca O. Ty-
MaHHOCTb 3MHCCHOHHas. BHyTpu Hee
HAaXOUTCA TEMHas  KOHycooOpasHas
IbUIeBas  TYMaHHOCTb,  HAa3bIBacMas
Konyc. Pacrionoxena oHa BOIM3M 3Be3-
1el S Exqunopora. Ota TyMaHHOCTS Hpe-
cTaBiseT co0oi BHANMYIO YacTb 00JIb-
moro o0naka M3 BOZAOPOAA M IBUIEBBIX
yactui. B o0make Haxomutcs MHOTO
HeZIaBHO C(hOPMHUPOBABIINXCS 3BE3I,
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Eournopoe

4acTh KOTOPBIX NOJHOCTBIO CKPBITA IUIOTHBIM MEXK3BE3NHBIM BEIIECTBOM. Takhe 3Be3-
Jbl MOTYT OBITH OOHapyXeHBl TONBKO MO MH(PAKPACHOMY H3IyYeHHIO, KOTOpOe Io-
3BOJIAET IPOHUKHYTh CKBO3b TEMHBIE MBLIEBBIE MACCHL.

NGC 2251 — paccesHHOE 3BE3/IHOE
ckomenue Spkoctb—7,3™, miomany —
10". Conep:xur oxono 30 38e3x 9-ii 3B. Be-
JIMYAHBI

NGC 2301 — paccesHHOE 3BE3[HOE
CKOIUIEHHE SpKOCTbI0 OKono 6™. Co-
nepxut 80 3Be3n §8-i 3B. BenmuuHbL B
CKOIUICHHH  HAONIOJaeTcss — KpacuBas
b SPKUX 3BE3J, PacCeKaromas ero
moronaM. B meHTpe HaxomuTcs Kpacu-
Bas JBOIHAsg 3Be3la, COCTOSAMIAs U3
CHHETO M  JKEITOr0  KOMIIOHEHTOB.
CkomiieHre pacroyiokeHO Ha paccTo-
sHuE 5° 0T 3Be3zbl & EymHopora.

NGC2506 — OobInoe 1 boratoe 3Be3-
JIAMH  PacCesHHOE 3BE3IHOC CKOILICHHE.
Conepxurt oxoino 150 38e3x. SApxocts —
7,6, 3aHMMaeT Ha HeOe TUIONIAIb C YI-
JIOBBIM AMaMETPOM OKoo 7'.

4 4 @ a @ ¢ # & 4 R & # 4 R & B G 2 &R A S 4R A S SN A S AN A S EE N e
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Acmponomuveckuti cnpasoyHuK

KEPTBEHHUK
ARA

CornacHo Tpeueckod MHU(ONOTHH, 3TO CO3BE3ME HA3BIBAIOCH
JKepreennux llenraBpa u oTHocunoch k XHpOHY, B 4YecTb Ko-
TOpOro ObLIO Ha3BaHO co3Be3we LlenTaBpa.
Y MHOTHX HapoJOB JPEBHETO MHUpPA 3TOT JKEPTBEHHHK HMeEN
pasHbIl CMBICT. BaBUJIOHSAHE CUMTANH, YTO 3TO TOT CaMblid anTapsb,
Ha KOTOPOM IIPUHOCHIKCH JKEPTBBI BO BPEMs CTPOUTEIHCTBA
Basunonckoii Oamnn. Ilozke ero CBA3bIBaIM C HKEPTBCHHUKOM
Hos, mpunecmeM Ha HeM mepBble JKEPTBBI MOCIE OKOHYAHHS
BCEMHpHOTO motoma. MHorma BeTpedaeTcss MHEHHE, 4YTO 3TO
KEPTBEHHUK ABpaama, Ha KOTOpBIil OH IONOXKHI CBoero chiHa Mcaaka, 4ToObl HpHHECTH
xeptBy bory. Ha npeBnux kaprax XepreHHnk u3o0paxancs ¢ Kirybamu JpiMa.

Haubonee naTepecHsie 00BEKTH:

1. NGC6362 —iapoBoe 3B€3HOE CKOII-
JIeHHe, PACIONOKEHHOE y caMoil TIpa-
HUIBl CO3BE3AMS, Ha paccrosHuu 1,2°
K CEBEPO-BOCTOKY OT 3Be3mbl ( Paiic-
kodl IItuupl. fApkocts — 8,1™, yrnooii
nuametp —10,7'.

2. NGC 6397 — mwapoBoe 3Be3/1HOE CKOII-
JIeHWe, pAcIoJOKEHHOE Ha  paccTos-
HuM 2,9° K CeBepo-BOCTOKY OT 3BE3.bI
B Keprewnuka. 3To OYEHb SAPKHMd
(m = 5,7m) u Gompmo# (26') oObekT. Ha
Kparo pa3nuyatorcs 3Be3zibl 10-if 3B. Be-
JUYHHBI.

4 & 5 0 4 1 & F 0 F FE ¥ K S et PP ET NS S YT E S PP S eE EY
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Kepmeennux

XEPTBEHHUK

NGC6362 MaBnuH

XEPTBEHHUK

HayronbHuk

Teneckon

NGC6397

SBGSIJHEH Benu4ynHa
LLlapoBoe 3Be3aHOe ckonneHne

PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKOMmMeHne ¢ TYMaHHOCTbIo

MnaHeTapHas TyMaHHOCTb KpatHan 3sesna CnupanbHas ranaktuka Annuntuyeckas ranakTuka

CeeTtnas TyMaHHoOCTb MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmporomuyeckuti CHpasouHUK
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"KUBOMMUCEILL
PICTOR

Hesspaunoe cossesaue IOxnoro nonymapus. Ha kapTe! mome-
meHo Huxona Jlakaiinem.

OTOT U3BeCTHBIH acTpoHoM poamics B 1713 romy Bo @pan-
MM, TperojaBal MaTeMaTuky B komtemxe Masapunu B Ilapu-
xe. B 1750 . cosepumn myremectsue Ha Meic JloOpoit Hanex sl
(fOxnast Adpuka), Tae MpoOBET MHOKECTBO aCTPOHOMHYECKHX
Habmoziennii, B Tom uncie Jlynsl, Benepsr n Mapca. Pesynbra-
TOM SIBWJICS Katayor, BKirouaBmmuil 10 Teic. 3Be3n. Taxke Jlakaimb
n00aBUT HA 3Be3HBIC KapThl 14 HOBEIX co3esmuid. [lepBoHa-

YalbHO JlaHHOE co3Be3nue Hasbanoch MonsOepr JKusormcma. Camas sipkast 3Be3ma —
a Kusommcua (3,2™). Oto Oenmblif THTAaHT crekTpanbHOro kmacca A7. Ymamen or CorHua
Ha 99 cB. yer. 3aHmmaer Ha HeOe miom@anb 246,7 KBAaAPAaTHBIX TPATYCOB M COLEPXKUT
49 3Be3/1, BUANMBIX HEBOOPYKEHHBIM IJIa30M.

Haubonee naTepecHsie 00BEKTH:

1.

3Be3na Kanreiina — xpacHelii kapiuk 9-i 3B. BeluuuHbl, yaaneHHbli ot ConHua Ha
paccrosaue 13 cB. net. J1a 3Be3/1a IMeeT 0YeHb 00JbII0e COOCTBEHHOE TBIKEHHE.
Ona nepemenaercst Ha 1° 3a 400 ner.

p Kusomucua — 3Be31a Oieckom

3,9 cnekTpanpHOro kmacca A3, yna-

nenHas oT ConHma Ha PaccTOSHUE

63 cB. roja. IlpumeuatensHa Tem, 4TO

BOKPYT HEE HAXOMUTCS MbLIEBON JUCK,

oOHapyXeHHbIHl ~ Omarozapst —Hccleno-

BAaHMAM  KOCMHYECKOr0  TENECKOma

Xab6ma B 1995 r. V3yueHue mbuieBoro

Jucka guamerpoM 350 MuIpA. KM. BOKPYT 3BE3/IbI MOKa3allo, YTO OH HEMHOro nedopMu-
poBaH. DOta JedopMaiis MoxeT ObITh BbI3BaHA HalMuMeM IUIaHeThl. [loxoxkwue jucku
obHapyxeHsl Takke Bosne 3Be3f a Jlupsl, a FOxHoil PwiObl, ¢ Opupana. Ha pucynke
BEpXHSA 4YacTh MpEACTABIACT BHUIAMMOE CBETOBOC H300pawkeHne jucka. OH COCTOMT
U3 MUKPOCKONMYECKMX JEJAHBIX M CHIMKATHBIX IIBUIMHOK, CBETAIUMXCA OTPaXKeH-
HBIM CBETOM 3Be3Ibl. HWKHSAA YacTh HMCKYCCTBEHHO pacKpalmieHa, 4TOOBI TOTYepK-
HYTb J€TaNy B JUCKOBOU CTPYKTYypeE.
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SBGSIZLHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnasi TyMaHHOCTb

Kusonucey

XuBOnuCey

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnupanbHas ranakTuka AnnunTuyeckas ranakTuka

MNepemeHHas 3sesna lanakTvika ¢ nepeMbI4Koi HenpasunbHas ranaktuka
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Acmponomuueckuii CHpagouHuK

AKUPAD
CAMELOPARDALIS

Cossesnue Kupada Haxomurcs B OKOJIOMOMIAPHOH ofnacTu u
cocTouT M3 cnabbix 3Be3n (cnmabee 3-if 3B. BenmuuHbl). [losBHI-
e Kupad Ha 3Be3mHBIX Kaprax Tomeko B 1690 T. Onaromaps
CTapaHUsIM HOJBCKOro acTpoHoMa fxa ['eBenmusi.

HawnbGonee naTEpEecHbIE OOBEKTHI:

1. Z Kupada — JBoiiHas cucTeMa C OPOMTATBHBIM IEPHO-

noM 7 4 21 muH. OTHOcHTCS 3Be3fia K OPYNTHBHBIM KapiuKam,

KOTOpBIC 33 BpeMs MEXIy BCIBIIIKAMI HE MEHSIOT CBOH Omeck B
MakcuMyMme Oneck 3Tod 3Be3msl jgocturaet 10,2™ a B muHmMyme — 14m Bospacraer
Oneck 3a 20 mHEH.

2. NGC1501 - nnanerapHas TyMaHHOCTb.
SIpxocTb TymMaHHOCTH HeOobLIast—Bce-
ro okono 13, yrioBo# JuameTp—oKo-
1o 1'. IlentpansHas 3Be3a TYMaHHOCTU
nmeet Oneck 14,5m,

3. NGC 2403 — ranaxkTuka, pacrojoKeH-
Has B LEHTpEe BOCTOYHOH oOmactu co-
3e3zus. Mmeer 8,4 3B. BenuuuHy, u yrio-
Bble pasmeps! 18'x 10'. [Ipn Habmopernn
B HEOOJNBIIOH TEJNecKON BUIEH Kak sp-
knil U Oonbmoli 00BEKT ¢ YBETHYCHH-
€M PKOCTH K A7pY.

Slpkue 3Be3abl m M Sp C T "
a 4.29 -7.38 09 6939.6 0.03 0.000
B 4.03 -3.40 GO 997.4 0.93 0.003
y 4.59 -0.47 A2 335.2 0.06 0.010
m - BMAMMAs 3Be3aHas BenuuMHa, M - aBCOMIOTHas 3BE3AHAs BenuuMHa, SP - CMEKTparbHbIil KNacc,

c-

nokasaTerb LBeTa, I - pacCTosHMe B CB. roAax, T - napannakc B cekyHaax ayru.
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Kupagh

XUPA®D

3363[J,Haﬂ Benu4ynHa
Llaposoe 3Be3aHOe ckonneHne

PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

MnaHeTapHas TyMaHHOCTb ' KpatHas 3sesna CnvpanbHas ranaktuka AnnunTuyeckas ranakTuka

CeeTtnas TyMaHHOCTb MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasouHUK
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KYPABJIb
GRUS

Co3Besmme Obuto m3BectHO B JlpeBHeM Erumre. Apalbl cunranu
ero vacteio cossesus IOxuoi Priosl. M3 atoro cossesnus u
u3Bnek ero Morann baitep. @mmmm Kesuyc B «Coelum Stellatum
Christianumy» (1627) HasbiBaeT ero «AHMCT», CBS3bIBas C HpPOpO-
yectBoM Hepemun: «Sl HaOnromanm W ciyman: He TOBOPAT OHH
TNpaB/ibl, HUKTO HE PACKaMBAeTCs B CBOEM HEUYECTUH, HUKTO HE
TOBOPHT: «4TO § CHENan?»; KaxnIblii oOpamiaercs Ha CBOW MyTb,
KaKk KOHb, Opocaromuiics B cpaxenue. M amct moj HeOoM 3HaeT
CBOU OIIPEJENECHHbIC BPEMEHA, U TOpIHNA, U JACTOUKa, U IKy-
paBib HaOMIOZAIOT BpeMms, KOTAa UM MpuieTeTs; a Hapoxd Moil He 3HaeT ompeseneHus
Tocnogus» (Mep. 8:6-7). Camast sipkast 3Be3na B co3sesqun — a Kypasnsg (1,7m), HasbiBa-
ercs AnbHaup.

Haubonee naTepecHbie 00BEKTH:

1. NGC 7410 — cnupanbnas ['anaxTuka c
nepeMblukod, kimacca SBa, pacmono-
KEHHas B CEBEPO-3aMajHONd  4acTu
CO3BE3M, HA paccTosHUU 4,5° OT 3Be3-
161 0 Kypasns. Spkocts — 11,5™, yrio-
BbIE pasmepsl — 5,3'x1,6".

2. IC 1459 — summrideckas ragakTHKa
kmacca E4. Pacmonokena Ha camoid
rpanuue ¢ cospeaueM HOxkHOH PhIObL
SApxocts — 10™, yrinoBsle pa3mepsl —

5,3'x3,8"

90



SBGSIJHEH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Kypasne

XYPABJ1b

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIyKoi HenpasunbHas ranaktuka
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Acmporomuteckuii cnpagouHux

AL
LEPUS

Manenbkoe cos3se3mue, Haxomsmeecs Hiwke Opuona. IlosBu-
Joch Ha Hebe B jpeBHOCTH. Berpewaercs B karamore Iltome-
mes. Mctopus BOSHMKHOBEHHS Ha3BaHWS HE COBCeM sicHa. Bu-
JIUMO CO3Be3/Me 3aillia MPUIUIO M3 JOAUIMHCKUX LMBUIM3ALMI.
3Be3ma o 3aifia HaseBaercs ApHeEO, YTO B TMeEpeBome ¢ apalc-
KOTO M 03HAYaeT «3asIy. 3asl — CHMBOJ OBICTPOTHL, TPUCYIIEH
[epmecy 1 pivckoMy MepKyputo, TIOCTaHIaM O0TOB.

Haubonee nurepecnsie 00bEKTHL:

1.

17 3aiima — nBoitHas 3Be3ma ¢ mepuomoM oOpamenns 160 mueir. Cocrout M3 Kpac-
HOTO Kapiuka, mo pasmepoM B 75 pa3 Oombinero, ueM CoiHue, u ropsueil 3Be3Jbl
crekTpansHoro kmacca B. Crmektp atoif 3Be3mpl odeHb HeoObMeH. Ha xapakTepHyro
INs 9TOr0 Kiacca CTPYKTYPY HAKIAIBIBAIOTCA H3MCHSIOMMECS CO BPEMEHEM JIMHHH
nornomenus. CBf3aHO 3TO € TeM, YTO C KPAaCHOTO THTaHTa INEepeTekaeT Macca Ha
TOpsYyI0 3BE3My B TO Bpems, KOrAa 3Be3ibl cOmmkatorcs. 00a KOMIOHEHTA BpallaoT-
Cs1 BOKPYT 00IIETO IEHTPa MACC MO CUJIBHO BBITAHYTOH JUIHITAYECKON OpOuTe.

R 3aiiua — jonromepuonnueckas mepeMeHHas 3Be3fia crekTpanbHoro kiacca Co.
breck MensieTcst ot 6 1o 10m 3a 430 aHer.

v 3aiima — JBOWHAs CHCTEMa, COCTOSIIAs W3 JKENTOM W KPAcHOH 3Be3n OmeckoM 4m
M 6™ COOTBETCTBEHHO.

NGC 2017 — paccesHHOE 3BE3[JHOE CKOIUICHHE, OJHO U3 CaMbIX MAalOUYUCIEHHBIX.
CocTouT W3 HECKONBKAX 3BE3l, OOpasyIOMMX KPaTHYH 3BE3NHYIO CHCTEMy. 3Be3IHAS
BEIMYMHA KOMIOHEHTOB — OT 6 710 10™,

M 79 - NGC1904 — mapoBoe 3Be31HOE
ckorienue (7,7m). YriaoBo# guametp —
8,7'. Ynanerno or ConHIla Ha paccTOSHNE
40 TbIC. cB. neT. 3aHMMAET B MPOCTPaH-
ctBe paguycoM 100 cB. net.
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3BG3IJ,H8H Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TymaHHoCTb

3asuy

3AAL

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranakTuka Annuntuyeckas ranakTuka

MNepemeHHas 3sesna lanakTvka ¢ nepeMbI4Koi HenpasunbHas ranaktuka
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Acmporomuyeckuti CHpasouHUK

3MEEHOCEI]
OPHIUCHUS (SERPENTARIUS)

Bombmioe co3sesame, uacTuuHo nexamee Ha Mieunom [lytu.
Ilo co3Besamio 3MeeHocUa MPOXOAMT HSKIMITHKA, H OHO BXO-
JUT B UHCIO 30[MAKAIBHBIX CO3BE3AMH, HO HE HMeeT 307ua-
KanbHOro 3Haka. [loaTomy u3BecTHO 12 30/MAKANBHBIX 3HAKOB
u 13 co3sesnmil. Tak nomyumnocs u3-3a siBneHus mpeneccuu. C
TEUEHHEM BPEMEHH TONIOC MUPA MEHAET CBOE INOJOKEHHE Cpe-
IU 3Be3l, a CICJI0BATEIBHO, BMECTE BCE KPYrd HeOecHOM cde-
pBl, C HAM CBSI3aHHBIC, B TOM WYHCJIEe HEOCCHBIA JKBATOP M 9K-
muntaka. B 1o Bpems, xorma B JlpeHem Basuione Obun
YCTaHOBNIEH 30AMaKalbHbl TodAc, ConHue He 3axoquno B co3Besaue 3MeeHocua. C Tede-
HUEM TBHICSYCNCTHH OJKIMINTHKA TepeMecTHIach 10 HeOy, W CCrOfHS 3HAYMTENbHAs ee
9acTh MPOXOMUT 110 3TOMY co3Be3mio. ConHile ObBaeT B 3MeeHOCIE B IeKabpe.

HasBanme co3Be3mms OOBSCHAETCS HECKOJBKMMHU JiereHiamu. COTIacHO OfHOHM, 3TO
Koporb KapHaOoH, KOTOpBI pemmI CONEHCTBOBATH TIOCHAHIy OOTHHH —IUIOZOPOMHS
Hepepsr  TpunToneMmy, NpU3BAHHOMY HAyYHTH YENOBEUECTBO CENBCKOMY XO3HCTBY. Kap-
HA0OH OTHecCcSs CHAyaia TOCTENPUAMHO K TpumToneMy, HO MOTOM DEIIMI €ro YHIYTO-
xuth. Kopomp yomn npakona, Ha kotopoM neren Tpumtomem. Opnako, Llepepa ToTdac ke
mocnana apyroro, a koapelii KapHaOoH moru0. UtoObl YBEKOBEUHTh KOBApCTBO KOpO-
11, Llepepa moMecTiia ero Ha HeOe BMECTE ¢ IPaKOHOM.

Jpyras nerenjga roBoput, 4to 3meeHocer; — 95To ['epkynec, Aepaliuil THTAaHTCKYIO
3meto Ha peke Carapuc B JluBuu. Tpertps nerenna Bugut B 3meenocue Popbaca, yOmsie-
ro jpakoHa Ha octpoBe Pomoc. Haxomenw, mo deTBepToif nerenue 3MeeHocel] — 3TO

OcKymnarn, u3JevnBLInii 1 0xuBUBLINI ['1aBka, cbiHa MuHoca, mocie ykyca 3Men.

Camast sipkas 3Be3nga o 3meeHocua — Pac Ambxar. B 3Tom co3Be3qum OyeHb MHOTO
APKUX ¥ KPACHBBIX IIAPOBBIX 3BE3IHBIX CKOIUICHHH, NOCTYIHBIX JUIA HAOMIOJCHHI B JIFO-
OMTETbCKHE TENECKOTIBI.

Haubornee nutepecHbie 00BEKTHI:

1. 3Besna bapnappa - Velox Barnardi — 3Be3na ¢ Hambonmbmedl coOCTBEHHOH CKO-
poctbio siBukenus. Ee wacto HaswiBator «Jlersmas bapuapna», moTomy 4to oHa Tpo-
xomut Ha Hebe 1 rpamyc 3a 350 ner (10,3" B rom). BmepBeie 3TO CBOHCTBO OTKpHLT
amepukaHckuii actponom Onyapa bapuapn B 1916 r. 3Besma bapnapna Haxomutcs
Ha paccrosHud 5,9 cB. yner or ConHIA M SBISETCS BTOPOM 1O YHACHHOCTH TOCTE
cucrembl a llenrtaBpa. OHa mmeer Onmeck 9,5™ M OTHOCHTCS K CIIEKTPAIbHOMY Kiaccy
MS, T.€. IpHHA/UTEXKNUT K KPaCHBIM KapJIMKaM [JIaBHOM MOCNeI0BATENLHOCTH. 3Be3/1a
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3Be3,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

3meenocey

3MEEHOCEL

Llaposoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3sesna CnvpanbHas ranaktuka 3nnuntuyeckas ranakTuka

MepemeHHas 3se3fa lanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmponomuneckuti cnpagoyHuK
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Baprapna — kpartHas cucreMa, cocToAIias W3 TpeX KOMIOHEHTOB. CaMbIif MaseHb-
KMi MMeeT Maccy, Bcero B 1,2 pasa mpesbimaromyto maccy IOmurepa. Uepes 10 Toic.
JeT 5Ta 3Be3na NMPUOIM3NTCA K HaM BCEro Ha paccrosHue 3,8 cB. JeT u OyaeT MMeTh
Oeck 8,5™., ['o10BOE JIBHIKEHIE 3BE3/IBI B 3TO BpeMst COCTABHT 25"

CaepxnoBass Kemuiepa - V 843 — ceepxHoBas 3Be3ja, BembIxHyBas B 1604 r. u
HabmoyaBmascs n3BecTHsIM actpoHoMoM MoranmHom Kemepom. B momenT makcn-
Myma umena Oneck 2,2™ a notom, crades, HaOmonamack emte nenblii rog. Ceromns Ha

MeCTe 3TOH 3BE3Ibl CYWIECTBYET paIUOUCTOYHHUK.

36 3meeHoca — JBOIHAS 3BE3/1a, XOPOIIO BUIMMAS B HEOOMBIIOH Temeckor. Co-

CTOMT U3 JIBYX OpaH:KeBbIX 3Be3/] 5-1 3B.

M9-NGC6333 — mapoBoe 3Be3HOE

CKOILICHNE, OJIHO M3 CaMbIX OIM3KHX K
TallakKTHIeCKOMy [EHTpY. YJIaleHo Ha
paccrostaue 5 500 cB. net ot ueHtpa I'a-
JIAKTUKH U Ha 26 ThIC. B. JieT oT ConHua.
Nmeer nuneiinsie pasmepsl 70 cB. 1eT
npH yriaossix 9,3" Apxocts — 7,7m.

M 10 - NGC 6254 — ouenb sipkoe u
KpacuBO¢ IIAPOBOE 3BE3JHOE CKOILIE-
Hue. YnaneHo Ha paccrosuue 13 400 ca.
ner ot Connua. Mmeer nmHeiHsIH au-
amerp 70 cB. ner npu yrmosom 15,1'
(mouTH TONIOBMHA IJYHHOrO jucKa). B
3TOM CKOIUICHHH OYeHb Malo Tepe-
MeHHbIX 3Be3d. Ceromns M3BECTHO
TONBKO TpH. SIpkocTs — 6,6™.

M12 — NGC 6218 — nmpumedarensHoe
ITApOBOE 3BE3THOC CKOILIEHHE, TaK KakK
3aHUMAEeT NMPOMEKYTOUHYIO HUIIY MEX-
1y IApOBBIMH M PACcCESHHBIMU CKOILIE-
HisMi.  KoHIEHTpamus 3Be3 HEBHI-
coka. Yaaneno Ha 17 600 cB. ner ot Con-
Hia. Mmeer nuHeiHbli guamerp 75 cB.
et npu yrinosoM 14,5". Spkocts — 6,7™.

BCIIMYUHEIL.
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3meenocey
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7. M14 - NGC 6402 — mapoBoe 3Be31HOE
CKOILIEHHE, UMEIOIIee CNErKa UIHNTH-
YecKyio (opMy. YIaneHo oT Hac Ha pac-
crosue 27 400 cB. net. Mimeer nuHeNHbIi
auameTp 55 cB. J1er mpu yraosom 11,7 B
3TOM  CKOIUICHHH  3apETUCTPHPOBAHO
oxono 70 mepeMeHHBIX 3Be31 B ckore-
HiY B 1964 1. ObL1a OTKpBITA HOBAs 3BE3-
na, BersixHyBmas B 1938 r ObHapyxuth
€e YHalnoch Mo KOJUIEKIMH (OTOMIacTH-
HOK. SIpkocTb — 7,6™.

8. M 19 - NGC 6273 — mapoBoe 3Be3/-
HOE CKOILICHHE, MMEIONIEE IUTUITHYCC-
kyto  ¢opmy. CunpHas —medopmarus
CKOILICHHS MOXET OBbITh 00BACHEHA OJTH-
30cThi0 K 1eHTpy ['amaxtuxu (4 600 cB.
ner). Yaaneno or ConHua Ha paccros-
uue 27 100 cB. ner. Spkocts — 6,8M,
yrioBo# quamerp — 13,5".

9. M 62 - NGC 6266 — mapoBoe 3Be31-
HOE CKOIUICHHE, MMEIOIIee OfHy U3 ca-
MbIX HelpaBHIbHBIX (opM. [lepopma-
s 00BSCHSIETCS ONM30CTBIO K LEHTPY
[anaxtikn (6 100 cB. ner). D10 ckorue-
HHE MMEET OYEHb MHOTO TEPEMEHHBIX
3Be31 — 89. U3 HuX OONMBIIMHCTBO THNA
RR Jlupsr. SAprocts — 6,5™, yrinoBoit u-
amerp —14,1".

10

M107 - NGC 6171 — wapoBoe 3Be31-
HOE CKOIUICHHE, COJEpiKalliee TEeMHbIE
0071acTH, HETHNHMYHBIE I TOXOOHBIX
00bexToB. Yriosoit auamerp —10'. Pac-
crosiaue 0 Comxna — 20 Thic. CB. JIeT.
JIuneitnsit tuameTp — oxoino 60 cB. JeT.
CoziepXuT NpUMEPHO 25 M3BECTHBIX Me-
peMeHHbIX 3Be37 SIpkocTs — 7,9™.

$ 8 4 4 & 4 & & B & " BN 4 A S B A S a N A ae AP EELN

97



Acmponomuveckuti cnpasoyHuK

11. IC 4665 — paccesHHOe 3BE3IHOE CKOM-
nenne. OUYeHb SAPKOC W 3aMETHOE MpPH
HAOJIOJICHUH TIPOCTBHIM TJIa30M, HO MaJo
TPUTONHOE [ M3YYCHHS B TEIECKOIL
3annmaet Ha HeOe momap B 70' (00ib-
me JBYX JYHHBIX JUCKOB). Comepkur
okono 30 3Be3n, camas spKkas M3 HUX
umeer 6,8 3B. Bemuuuny. Y naneno ot Con-
Hia Ha paccrosuue 1 400 cB. met. Sp-
KocTh — 4,2™m,

12. NGC 6633 — paccesHHOE 3BE€31HOE
CKOIUIEHHE. 3aHMMaeT IUIOMafb OKONIO
27" u comepxut 30 3Be3n. YianeHo ot
Conxia Ha paccrosaue 1 040 cB. ner.
Spxocts — 4,6™.

13. NGC6356 — mapoBoe 3Be31HOE CKOII-
JeHue, pacroioxkeHHoe psgoM ¢ M 9.
Hocratouno sipkoe (8,4™) u OGombinoe
(7,2"). CkomieHue XOpOmO BHIHO B

TETECKON C JMaMeTpOM OOBEKTHBA OT
25 eMm.

@ BN ¢ N 4 N @& e P E 3 W S S 4N I A 4 E A EEE S SR E NGB E A SN e B S
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3ueenocey

14. NGC 6366 — mapoBoe 3BE3/1HOE CKOII-

JEHHE, PACHONOKEHHOE HENANeKo OT
M 14, Ha nuHWUM, CBS3BIBAIONIEH 3BE3-
16l B u n 3meenocna. fApxocts — 10m,
yrioBoi quamerp — 8,3'.

15. NGC 6572 —nnanerapHast TyMaHHOCTb,

ApKOCTBI0 9™, YrioBoit muamerp — 8"
Wmeer BbIpa3uTeNbHBIA 3€I€HBINA 1LBET.
Vnanena or ConHua Ha paccTosSHUE
1900 cB. ner.

16. IC 4604 — oGnactb, Gorarasi TyMaHHo-

CTAMI pa3HOTO THmA. B KoHrmomepar
BXOJAT TEMHBIE [MBLIEBBIE, 3MUCCHOH-
HbIC M OTPAXKAIOIIMe TyMaHHOCTH. Pac-
nonoxenHas BHyTpu IC 4604 3Be3ma
p 3MecHOCIa TOJCBEYMBACT  IICHT-
panbHyl0 0071acTh. TYMaHHOCTh 3aHH-
MaeT Ha HeOe OYCHb OONBIIYHO TIIO-
mage — 60'x25'. Jlyume Bcero Habmo-
JIaTh B CBETOCH/ILHEINA OMHOKIIb.

« ¥ § 5 a # o @ @« PR e N A §FE e P & AN
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Acmporomuteckuii cnpagouHux

3MESA
SERPENS

EnmnnctBeHHOE Ha Hebe Co3Be3aue, COCTOANIEE M3 JBYX YacTed W
pasneneHHoe 3MeeHoceM. B JpeBHMX aTiacax Co3Be3iHe pas-
nensiercs Ha [omoy 3men (Serpens Caput) u XBoct 3men (Serpens
Cauda). Camast sipkasi 3Be3/1a 0 3MEH Ha3bIBaeTCs YHYK DIbXaids.

Hambornee naTepecHbIe 00BEKTEL:
1. A 3menm — 3Be3na, oueHs noxoxkas Ha Connue. MMmeer crek-
TpanbHblii knace GOV.

2. W 3men — 3armeHHo-TiepeMeHHas 3Be3fa Tuma [ Jlupsl. Vmeer opOwTambHEIA me-
puox 14,5 cyTok, KOTOpbIli MOCTOSHHO YBeNMuMBaeTCs. blieck 3Be3bI MEHSETCS OT
8,4 o 10,2m,

3. CV 3mem — 3aTMEHHO-NIEpEMEHHas 3BE3[a, OKPYXKEHHAsS Ta30BOH TYMaHHOCTBIO.
Cocroutr u3 3Be3zsl THma Bonba—Paite n ropsyero kapimka CHEKTpalbHOTO Kiac-
ca B. breck cucrems mensercs ot 9,7 no 10,4m,

4, M 5 - NGC 5904 — mapoBoe 3Be31I-
HOC CKOIUICHHE BEBITSHYTOTO BUIA. JTO
OJTHO W3 CaMbIX CTAPHIX IIAPOBBIX CKOII-
JIeHHi, uMerolee Bo3pact 13 Mupa Jer.
JInneiinei nuametp — oxono 130 cB.
net. Yaanexo ot Connia Ha 23 ThIC. CB.
net. YrioBoii quamerp — 17,4'. M 5 co-
nepkurT 105 WM3BECTHBIX MEPEMEHHBIX
3Be31. SIpkocTh — 5,6Mm.

5. M16-NGC6611 — paccesnHoe 3Be3-
JIHOE CKOIUICHHE, CBS3aHHOE C TYMaH-
HocTblo «Opem». YnaneHo or Conia
Ha PaccTOSHUE 7 THIC. CB. JIET M JIEKUT
B CIHpanbHOM pykaBe Hamed [‘amax-
mikn. Tymannoets «Opem» (IC 4703)
CBETUT Onaroiaps NepensnyueHuro.
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MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

3mes

3MEA

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranakTuka Annuntuyeckas ranakTuka

MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpagouHuK

30JI0TAA PbIBA
DORADO

CosBesue, pacnonokeHHoe Hefaneko ot FOxHoro nomoca
mupa. He comepaut sipkux 38e3x. [1aBHO# focTOmpuMedaTens-
HOCTBIO siBIIseTcs borbimoe MarenmianoBo O6mnaxo.

OT0 cO03BE3/ME MOABMIOCH HA KapTax B YHCIE ONMHHA/NA-
1, npunymanHeix ITutepom Keilzepom u ®puppuxom Xayrma-
HOM B 1595—1597 rr.

Hassanne «3omotas Peibay 1 111 co3Besms ynotpeOu Brep-
Bole Morann baitep. [lo Hero co3seszme HasbiBanock Coryphaena
hippuras B 4ecTb pbIOBI, KOTOpas MEHSET OKPACKY, KaK TOJIBKO

yMHpaeT. IT0 e CO3Be3/e HHOTa Ha3bIBam Priba-Med, IoTOMy 4TO Tak OHO ObLIo
oncano B Pynonbdossix Tabmiuax Moranna Keriepa B 1627 rogy.

Haubonee nurepecHbie 00bEKTHI:

1.

Boanmoe Maremuianoso O6nako —

KapJMKOBas rajakTuka (CryTHUK Mied-

Horo Ilytm), mpekpacHo BUAMMas He-

BOOpPYXeHHbIM Tia3om Mmeer momepey-

HUK, paBHbid 11 °. Ynanena ot ConHia Ha

165 Thic. cB. neT. Pa3mepsl OKoio He-

CKOJIBKHX JIECSTKOB THICSY CBETOBBIX JIET.

CoziepXuT MHOTO MOJIOZBIX 3BE3M, pac-

CESHHBIX 3BE3/IHBIX CKOIUICHHI M Ta30MbUIEBBIX KOMIUIEKCOB, II€ MAET AKTHBHBIA MpO-
mecc 3Be3M000pa3oBaHms. IJTH OOBEKTHl MPEKPACHO BHAHBI B HEOONBIIOH TENECKOIL.
PanuoactpoHOMBI OTKPBUTM Ta30BbI MOCT, cBs3biBaromuil Mieunsii [lyts ¢ Maremnma-
HoBbIME OOnakamu. B 310t ranaxtuke B depae 1987 BCmbIxHyIa CBEPXHOBAS 3BE3/IA.

NGC 2070 - 30 3oaotoii Priobr —
tymanHocth «Tapantymy. [lpencras-
JseT co0Oi OrpOMHYI0 00MacTh HOHH-
30BaHHOTO  BOJOPOJA,  MOMEPEYHUK
cocrasnser okono 1 000 cB. netr. Ha neGe
3aHuMaer mwiomane 40'x25' u umeer
apkocth 5™ Haxomutcs Ha kpato bonb-
moro Maremnanosa Obraxa.

L T T T R TS T T R R B R B S S S R R R R T R R R A R O T I I I I
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XKueonucey,

Netyyas
Pbiba

3Be3ﬂ,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Bonomast Poiba

30J10TAA PbIBA

Yacsl
30N0TAA
PbIBA
HOxHas
mapa
CronoBas
[opa
LUEDOBOS 3Be3Hoe cKonnexHne
PaccesHHoe 3Be34HO0e cKonfeHue
SBea/:lHoe CKonneHne ¢ TYMaHHOCTbIO
KpaTHaa 3Besga CnMpaanaa ranaktuka dnnuntudeckas ranakTuka
I'IepeMeHHaa 3Bes3ga ManakTvka ¢ I'IepeMbIHKOﬁ Henpaamanaa ranaktuka
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Acmporomuyeckuti cnpasoyHuK
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WHEEI
INDUS

Cossesque Oxnoro momymapus. [losBunoch Ha 3BE3NHBIX Kap-
tax Onmaromaps [Tutepy Keiizepy n ®punpuxy Xayrmany B 1595—
1597 rr. HazBaHo B uectb kopeHHbIX xureneit Hoporo Cera.

Hanboee nntepecHbie 00BEKTHL:
1. ¢ WHpeilima — 3Be3a, pacroNOXeHHAs OYeHb OMIMBKO K
Comaiy. 310 oOpaHxeBbll Kapiauk crekTpanbHoro kmacca KBS,
yZHaneHHsld Ha paccrosHue 11,8 cB. net. bneck — 4,7m.

2. 0 Huaeiina — 1BoiiHas 3B€3/a, COCTOSIIAS U3 KOMIIOHEHTOB OJIecKOM 4™ u 7m,

3. ICS5 152 — HenpaBuibHas TanakTUKa
knacca Ir. Spkocte — 10,6™, yrioBbie
paszmepsr — 5,5'x4'.

4. NGC 7049 — nuH30BHIHASA TalaKTH-
ka knacca SO. fpkocts — 10,7m, yrio-
Bble pasmepsl — 4,5'x3".

5. NGC 7205 — crnupanbHas TramakTika
knacca Sb. Spkocts — 10,9™, yriossle
pazmeps — 4'x2'.
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Huoeey

WHOEEL

Teneckon
Kypasnb
MHOEEL,
MNaBnuH
TykaH
OkTaHT
SBeanaﬂ Benu4nHa

LIJapoBoe 3Be3Hoe cKonnexHne

PaccesHHoe 3Be3HOEe cKonneHue

3Be3/:lHoe CKonneHne ¢ TYMaHHOCTbIO
I'InaHeTapHa;l TYMa@HHOCTb KpaTHaﬂ 3Besda CI'IVIpaJ'IhHaR ranaktuka BAnnuntudeckas ranakTuka
CeeTnas TYMaHHOCTb I'IepeMeHHaﬂ 3Be3ga ManakTvka ¢ nepthHKoﬁ Henpaaw‘leaﬂ ranaktuka
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Acmponomuueckuii cnpagoyHuK
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KACCHOIIEA
CASSIOPEIA

Kaccuones — kpacusoe cosseszue, nexaree Ha Mneunom Ilyru.
®urypa Kaccnonen nanomunaer Oyksy W wmm M. Hassanue at0-
TO CO3BE3/UA CBS3AHO C KPachBOil Ipedeckoil JIereHaoH, oTHO-
CSILIEHCS K HECKOMBKUM OJH3JIEKaIIiM 3BE3THBIM TPYIIIaM.
Onno Bpemst mapeM Oduormu Obim Ilededr. Y Hero Obuin
xeHa Kaccuones u mous Anppomena. Kak-to Kaccuomes xBa-
JMIach, YTO OHa KpacuBee Mopckux HuMd. Humdsr moxano-
Bayich Oory mopeii [loceiiioHy,  OH B Haka3aHWE Haclal Ha
O¢wommro crpamHoe wygoBume — Kura. Kur BbXomum Bpems
OT BpeMeHH W3 Mops Ha Oeper u mnoepan mopedl u xuBoTHBIX. Llaps Llededt memyrancs u
Tmocnan TOHIOB K Opakynmy 3eBca B JIuBHIO, 4TOOBI y3HAaTh, Kak HM30aBHTHCSA OT HAIACTH.
Opakysn OTBETWI, YTO HY)XHO OTJaTh Ha chejeHue uynoBuily Anapomeny. Jonro He Xoten
sroro jenath lledeil, HO HApOJ 3acTaBHI €ro COINACHTHCA. AHAPOMENy HpPHKOBAINA
LETSAMU K CKaJle U OCTaBUIIU YyIOBHILY.

Ho B at0 Bpems Hajn Oduommedl mporneran B BONmEOHBIX caHpanmusax repoi Ilepceii,
ceiH Oora 3eBca. OH BoO3Bpamancs JOMOH Tocime mobexsl Hag Mexysod, crpammHoi [op-
TOHOM, MMeBLIEH Ha ronoBe BMecTo Bojoc 3Med. OT oaHoro B3risga Memysbl KUBbIE
CyIIeCTBA TpPEBpAIAICh B KaMeHb. [lepcero ynaioch OTPYOHTH eif TONOBY C TOMOIIBIO
BOJILIEOHOTr0 Meua, MojiapeHHoro eMy 6oroM I'epmecoM, 1 muTa, JaHHOTO AQHHOM.

[epcero moHpaBimiach AHApoOMena, W OH PEINT cracTH kpacasumy ot rmbemd. Korma
U3 My4dH MOPS BBILIBUIO dyjoBuile, [lepceil B3neTen B BO3AYX B KPbUIATHIX CaHIANIMAX, U
3aBsancs 00i. [Tocne nonroii cxsatku, [lepceit 3apyoun Kura u ocBoGoxun Auspomeny.

B mamsrh o repoiickoM NOCTYNKe BCe NEpCOHaXH ObUTH moMelleHsl Ha HeOo. Henane-
Ko 0T co3Be3/ms Kaccuonen Haxonates co3sesnus [epcest, Anpomens, Lledes u Kura.

Hanbonee nurepecHsie 00bEKTHI:

1.  Kacchmomes A — HCTOUHHK pajno- M PEHITEHOBCKOTO WU3My4eHHS. 3aHHMAET IO
MOIHOCTH pafHoM3NydeHuss Bropoe Mecto mocie ConmHLa. YnalneH Ha paccTOSHHE
10 eIc. cB. net. [IpencraBnser coboit ocTaToK CBEPXHOBOH 3Be3/1bl 1667 T.

Spxue 3Be37b! m M Sp C r "
o - Menup 224 -1.82 KO  228.6 1.17 0.014
p-Cad 228 1.17 F2 54.5 0.38 0.060

El - Buaumas 3B€31HasA BCIWMYMUHA, M - abcommoTHas 3BC3Hasd BEIMYMHA, Sp - CHCKTpaJ'ILHLIﬁ Kiacc,
- [IOKAa3aTeCJib UBCTA, I' - pACCTOSHUC B CB. 'OJAX, T - IIAPAJUIAKC B CCKYHAaX OYTH.

® B 3 3 4 O 4 % P S e AP EE G A A4t AN RS RN e e AR e E s Rt A e
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SBGSIJHEH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Kaccuones

KACCHONEA

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3HOE CKonneHne

3Be3HOe CKOMmMeHne ¢ TYMaHHOCTbIo

KpatHan 3sesna CnupanbHas ranakTuka AnnunTudeckas ranakTuka

MepemeHHas 3se3fa [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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AcmpoHOMUYECKUU CrpagoYHUK
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2. Kaccuomess B — ocrtaTkn cBepXxHOBOW 3Be3/ibl, KoTOpylo Habmoman Tuxo Bpare B
1572 r. Bo Bpems BCHbILKM 3Be3/HAS BENMUMHA JOCTUINA -4™. DTa CBEPXHOBAs, MO
JIETCHJIe, HACTOJNBKO TOpasuia BEJIMKOrO YYEHOro, YTO 3acTaBWIA €ro OpOCHTH all-
XUMHI0 W 3aHATHCA acTpoHOMHEH. B HacTosmee BpeMs SBISETCS HCTOYHAKOM pa-
MO0~ U PEHTTEHOBCKOTO M3ITy4EHHSI.

3. M 52 — paccesHHOE 3BE3[HOE CKOI-
nenue, cocrosimee u3 100 3Be3n. Vime-
€T TPUMEPHO 8-10 3B. BEIMYUHY H XO-
POIIO BHTHO B HEOOIBIION TEIECKOIL.

4, MI103 — paccesHHOE 3BE3IHOE CKOT-
JieHue, BKITI0Yaromee okono 40 3Be3 .
Haxomurest psmom co 3Besmoit & Kac-
cuonen. 3Be3aHAs BenuyMHa — 7,4M
yrnoBoi 1mamerp — 6'. YjganeHo ot
Connua Ha paccrosuue § 400 cB. ner.

5. NGC147 — xapnuxoBas JUIHNTHYEC-
Kas TamakThka spkocThro 9,3™. Yrio-
Bele pasmepel — 13%8'. fAapo nocra-
TOYHO SIPKOE.

6. NGC185 — noBosnbHO sipkast (9,2™) u

nporsokerHas  (14'x12')  kapmukoBas
IUIMNTHYECKAS TANIAKTHKA.

L 2 BN DL BN B I 2 B B B D D e DO DO D DR R D DR D D B D DN RN D I I D D D L I I I N
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Kaccuonest

7. NGC 281 — paccesHHOE 3BE€3HOE
CKOIUIEHHE C TyMaHHOCTbIO. TymaH-
HOCTb MMEET SApPKOCTh OKONO 7™ U
npoTAHynach Ha paccrosHue 35'. Ha ce-
BEpO-3aMaJHOH  OKpauHe TYMAaHHOCTH
HAaXOJUTCSA TPOIHAS 3BE3HAS CHCTEMA.

8. NGC 457 — spkoe paccesHHOE 3Be3I-
HOEe CKomieHue (6,4™), JOKanu30BaH-
HOe B oOyacTH jmamerpoM okono 13' m
Ooraroe 3Besmamu. Haxomutes psmom
co 3Be3goit ¢ Kaccumomen. YnmaneHo ot
Comnnua na paccrosuue 9 100 cB. ner.

9. NGC 663 — paccesHHOE 3Be€3IHOE
CKOTIICHHE SPKOCTBIO 7,1M, TpOTSHKeH-
HOcTBI0 16'. CkomneHne odeHb Oorato
3BE3/IAMH, COJCPKHUT OKONO 60 uieHOB
¢ bmeckom ot 8,4™ (u cadee).

10. IC 1396 — paccesHHOe 3B€3HOE CKOI-
JEHHe C TYMAHHOCTBIO. TyMaHHOCTh
IPOCTApaeTC Ha 00NAcTh C YIIOBBIMH
pasmepamu  165'x135', 3Be3nHOE CcKOII-
nerne — Ha 50'. O0bekT yaaner ot Con-
Hia Ha paccrosuue 2 600 cB. Jer.
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Acmporomuyeckuti cnpagouHuK

KNJIb
CARINA

Co3Beszue — yacThb npexHero co3sesms Kopabmns Apro.

Haubornee naTepecHbIe 00BEKTEL:

1. o Kuas (Kanomyc) — CBEpXTUraHT CIEKTpPAbHOIO Kiacca
F0. Orto Bropas mo spkocTH 3Be3a Ha HOYHOM Hebe (-0,72m).
Hcnone3yercss s OPUEHTHPOBKM MCKYCCTBEHHBIX —CITyTHHKOB
M MEKIUIAHETHBIX KOCMMYecKuX Kopabmei. Ynanena or Cois-
112 Ha paccTosHue 98 cB. JeT.

2. n Kuag — nepemennas 38e31a, ynanensas ot Connua Ha paccrostaue 9 600 cB. nert.
B 1843 r. nocturna 6mecka -1™ u 6b11a Bropoii no sipkoctu nocie Cupuyca. 3atem
0J1eCK MOCTENEHHO yral 10 7,9™ i Ha NPOTSHKEHUE IECATKOB JIET OYTH He N3MEHSI-
cs1. B 1940 r. nawancs noBTopHsIi poct Oecka. Cerojs 383712 HMEET 3BE3HYIO
BEIMYKHY, PaBHYIO 6™,

3. NGC 3372 — rymanHocTh Carina —
OTpOMHOE ~ O0JaKO  HOHM3HMPOBAHHO-
ro Bogopoga u Momekyn CO, pacmo-
JoxeHHoe Bo3ne 3Be3gbl 1M Kums. B
3TOH TYMAHHOCTH HAXOAATCS O4YEHb
MOJIOZIble 3BE3bl C BBICOKOM TeMme-
patypoil u OONBIION MAcCOi, CIEKT-
pambHbIX KimaccoB O u B (O — acco-
uanus).

4. NGC2516 — ouenp sipkoe u OobLIoe
paccesiHHOe 3Be3fHOe ckoruieHue. Co-
nepxkut okono 80 3Be3n Oneckom oT 7
10 13m. Omwas spkocTh CKOIUIEHAS —
3,8m,
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SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Kunw

KWUJTb

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3Besna CnvpanbHas ranakTuka dnnuntuyeckaa ranakTuka

MNepemeHHas 3sesna FanakTuka ¢ nepembiukon HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasouHUK
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KHUT
CETUS

Bonbmoe cosseszme, nexamee Hike Pwi0. [JlpesHne rpeku cum-
Tald, 4TO 3T0 TO CaMOE€ Yy[AOBHUIIE, KOTOPOE OXPAHAIO 30J10TOE
pyHO B CBalleHHOH pome Apeca. VMeHHO 3a 3THM pyHOM, B
nanexylo Komxuny, nexamyro Ha Oeperax YepHoro mops, o1-
TIpaBWICS CilaBHBIA Trepoil f30H Ha kopabme Apro. M nmeHHo
aroro Kura Iloceiinon mocsuian yours Axmpomeny. Ero tpanm-
LIMOHHO M300paXaoT B BHAE (JAHTACTHYECKOTO YYHOBHIIA C
c00aubMMH JIanaMH.

Haubonee naTepecHbie 00BEKTH:

1. o Kura - Mupa — jonronepuoanyeckas mepeMeHHas 3Be3Ja, B MEPEBOJE C JIATHH-
CKOT0 03HauaeT «yauButenbHas». OTkpeita JlaBumom Dabdpummycom B 1596 T. [Jlana Ha-
3BaHME KIAcCy NMEPEMEHHBIX 3Be3n — MupuaaM. [IpencraBiser co0oil KpacHEIA THTHT,
o pasmepam B 390 pa3 mpeBocxomsmmit Conune. M3menser 6meck 2 mo 10m 3a 332 mms.
Ora 3Be31a UMeeT KoMIoHeHTa 10-if 3B. BENMYMHbL, yaleHHbl Ha paccTosHue 1".

2. 77 Kuta — mepeMeHHas 3Be3[a, TPEICTABIAIOMAS COOOH MyNbCHPYIOMIME Oeblii
Kapiuk AMIUIMTYJa Myiabcanuy odyeHb Mana u pasHa 0,01™ 3a 3,5 mun. B cmextpax
TaKUX 3BE3[I PEICTABIEHBI TONbKO JIMHUHU TIOTTIOUIECHHS BOIOPO/IA.

3. Jleiiren 726-8 — nBoiiHas cucTeMa, COCTOANIAs M3 JBYX 3BE3J IVIABHOW MOCIEN0Ba-
TENBHOCTH CHEeKTpanbHOro kiacca M 5 u M 6. Macca [BYX KOMIIOHEHT COCTaBISET
Bcero okono 0,3 maccel Comnra. Paccrosuue ot Conana — 9 ¢B. J1€eT.

4. UV Kura — nepemennas 3se3na Maccoil 0,15 maccsl Connna. breck meHsercsa B Buze
BCHBIIEK OT 7-i 10 13-H 3B. BeIMYMHEL OTa 3Be37la — OJHA U3 COCTABIIONMIMX CHCTE-
Ml JletiTen 726-8.

SIpxue 3Be3ab m M Sp C r "

o - Menkap 2.54 -1.55 M2 1.63 220.1 0.015

B - Qudna 2.04 -0.14 KO 1.02 95.8 0.034

{ - baren Kaiitoc 374 -0.60 K2 .14 259.1 0.013

0 - Mupa 3.39-7.03 -2.15-1.49 M5-M9 0.97 418.7 0.008

o

BuJMMas 3B€3HasA BEIMUYMHA, M - aGcomoTHas 3BC3/IHAA BCIMYMHA, S Cl'[eKTpaJ'[I)HI)II/I KJjacce,
I10Ka3aTeJib OBETA, I - paCCTO}IHI/Ie B CB. IOJ1ax, T - [Mapajiakc B CeKyH ax nyru.
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SBSS,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

Kum

KUT

LlapoBoe 3Be3aHOE ckonnexne
PaccesiHHOe 3Be3HOE ckonneHne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHan 3sesna CnupanbHas ranaktuka AnnunTudeckas ranaktuka

MepemeHHas 3se3fa [anakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpagouHuK
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M 77 - NGC1068 - Kur A - cou-
pambHas Tanmaktmka tvma Sb. OxHa w3
CaMBIX OONBIIMX TANAKTHK KaTaora
Meccoe. Ee nuHeiiHble pa3mepsl 0C-
turator 170 Tthic. cB. ner. M 77 umeer
BU OONBINOH CIMpamu ¢ XOpOIIO BbI-
PaOXECHHBIMU PYKaBaMH, HAIOIHEHHbI-
MH TOIyOBIMU TOPSIMMH 3BE3AAMH.
VnaneHa or Hac Ha paccrosHue 60 MIH
cB. Jer. CheKTpambHble HCCIEJOBAHUSA
ralakTUKM TOKA3amd Hamu4ue LIupo-
KMX SMHUCCHOHHBIX JNHMHMH, 4TO CBHUJe-
TEIbCTBYET O OBICTPOM JBIKEHUM Ta-
30BBIX 00JIAKOB OT LIEHTPA FJIaKTHKH.
[logoOHass aKTMBHOCTb TO3BOJSET 3a-
unemuth M 77 B paspsn cefidepToBbIx

TaJlakKTHK, T.€. 00Ja/AIONINX MOBBIIEHHOH aKTHBHOCTBIO. DTOT THI TalaKTHK OBLI BIep-
Bole m3ydeH Kapmom Ceiidpeprom B 1943 r. n Hocur ero mms. fmxpo M 77 sBnsercs
MOIIHBIM HCTOUHHKOM pajuoM3IydeHus, u3BecTHbIM kak Kur A lamakTuka uccrneno-
BaJIach B TOCJEHME TOJBI KOCMMYECKHM TeneckornoM Xa0bma u 10-meTpoBbIM Tene-
ckornoM Ha [aBaifckux ocTpoBax. Pe3ynbTaThl mokasaiq, 4TO B LEHTpE TalakTHKU Ha-

XOMUTCA SMPBIIIKO AUAMETPOM MCHEC

12 cB. ner. Ckopee Bcero, B ueHTpe M 77

HaxoAuTCs MHHH-KBa3ap. CBCpXMaCCI/IBHHﬁ 00BEKT HAKAILIUBAEeT BOKpYT cebs raso-
BO€ BCIICCTBO U3 6J'II/13J'IC)KaH.II/IX obnmacreii u 3aKpy4YMBacT B TUTaHTCKHI AKKPEHHUOH-

HBIH JIUCK. BCH.ICCTBO Pa3orpeBacTCa u
JAuara3oHax 3JICKTPOMAarHuTHOTO CIICKTpa.

NGC 246 — ouenb spkas (8™) u Oonb-
mas (3,8) maHerapHas TyMaHHOCTb,
pacHoNoXeHHas Ha paccTosHuu  6,3°
cesepHee 3Be3nbl B Kura. Yjanena or
Connna Ha pacctosnue 1 300 cB. neT.
Psnom ¢ TymaHHOCTBIO (Ha paccTos-
i 30') HaxouTCs CHUpanbHAs ra-
naktika NGC 255 (12,4m).

H3Ty4aeT B pajuo-, MHQPAKPACHOM M JPYrux
Spxocts — 8,9™, yriosele pasmeps — 7'x6'.
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7. NGC 247 — spras (8,86™) u cuibHO
BeITAHyTas  (20'x7') crmupanbHas ra-
nakTMka. Pacmonoxena Ha paccros-
Huu 2,8° ot 3Be3zbl f Kura.

8. NGC 450 — oueHp kpacuBas Crupanb-
Hasl TalaKTHKa, DAcIONOKEHHAs B Ce-
BEpHOM 4YacTH CO3BE3/US, COBCEM pii-
nom co 3Be3zioii 38 Pwib. Spkocts —
12,1m yrnosble pasmepsl — 3,2' x 2,6'.
Psizom HaxonuTcs KOMIOHEHT — ra-
naktuka UGC807 (15,8m).

9. IC 1613 — nocrarouno sipkast (10,78m)
u Oombirast (11'x9") HempaBuibHas ra-
JAaKTHKA, HAXOAAWA’sCA B  CEBEPHOI
YaCTH CO3BE3/WMS, PAIOM C TpaHHUeH
co3Be3zus Phi0.
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Acmponomuyeckuti cnpagoyHuK

KO3EPOI'
CAPRICORNUS

3oauakanbHOE CO3BE3AME, MOJHUMAIONIEECS B CPEIHHX LIMPO-
Tax HHU3KO Haj Topu3oHTOM. CONHUE NPOXOAUT Hepe3 CO3BE3-
nue Kosepora ¢ koHuma sHBaps 10 cepemuHs! (epansi. B npes-
HOCTH, BO BpeMeHa [ummapxa, B 3TOM CO3Be3fuMH Oblla TOYKa
3UMHETO COJNHIECTOSHMS. VI3-32 mpeneccms OHAa  IepeMecTH-
nack B co3Besuue Crpensia. CornacHo Jeresie, NpUBOAUMOI
Oparocperom (III B. p0 H. a), 3T0 co3Be3qWe NpEICTaBIIET
chiHa Orunada. OH »xun ¢ 3eBcom Ha rope Uma na Kpure u
nomoran Oory OOpoTbcs ¢ THTaHamH. B wacTHOCTH, fAan 3eBcy
MOpPCKOH por, KOTOpHIH HOMOr moOexuTh THTaHOB. B Harpaxy 3eBc IMOMECTHN €ro Ha
He0O B BHJIE TI0JIYKO3/a-IIOTYPBIObI, 4TO0BI OTMETHTH €0 HPHYACTHOCTH K MOPIO.

CornmacHo J1pyroil nerempe, 310 co3se3mue mpencraBnsier Oora [lama. Korma Ilan
coexan 3 Tudaona B Erumer, Ha Hero Hamamo oruejplmamee wynoume — TugoH. Ou
Opocuicst B BOIy, M TPOM30LUIO 4yfO: €r0 TYJIOBHILE NPHOOPEIO XBOCT PhHIOBI, MeEpenHss
e dYacTb mpespatunach B Kosna. OTo Tak moHpaBumioch 3e€BCy, 4TO OH IOMECTHI TaKoe
JMBHOE JKMBOTHOE Ha HEOO.

AHTHYHBIE aBTOPbI IPUBO/AT Pa3HbIE BapHAHTHI JIETCH].

CumBomika Kosepora Obuta M3BecTHa elme JpeBHMM XaiaesM, KOTOpbIE HAHOCHIH
ee Ha TorpaHMYHbIX cronbax. CeromHs TpymHO OOBACHWTB, mMoueMy cospesme Kosepora
MMEET TakKoil MNpUYYy/THBBI 00pa3. Y apaboB, HampuMep, 3TO CO3BE3IME HA3BIBACTCA
npocto KosmenkoM (anmb-/Ikamm). Ha mepBoil pycckoif 3Be3nHOM KapTe, COCTAaBNEHHOH B
1699 r., oHo HazbiBaetcs Kozen.

HauGonee unrepecHsie 00bEKTHL:
1. o Ko3epora - Aibrean — kpaTHas cucTeMa, COCTOSIIASA U3 CBEPXTUTAHTA CTIEKT-
panbHoro kiacca G3 6ieckoM 4,3™ i ruranta kiacca G6 Oneckom 3,6™. Ot 1Be

SIpkue 3Be3b m M Sp C r "
o! - Tlpuma [enu 430 -2.32 G3 0.93 686.7 0.005
02 - Cexynpa ['enn 3.58 0.97 G6 0.88 108.7 0.030
B - Tabu 3.05 -2.07 A5 0.79 344.1 0.009
v - Hanmpa 3.69 0.54 A7 0.32 138.9 0.023
0 - Jlene6 Anbreau 2.85 2.49 A5 0.18 38.6 0.085

m - BuOMMan 3Be3qHas BenuuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - ChekTpanbHbIA Knacce,
C - nokasaTtenb UBeTA, I - PacCTOSHWUE B CB. rofax, T - Napannakc B CeKyHAax ayru.
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SBGSIJ,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Kosepoe

KO3EPOI'

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKonneHne ¢ TYMaHHOCTbIO

KpatHan 3sesna CnupanbHas ranakTuka AnnunTuyeckas ranakTuka

MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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SBG:UJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TymaHHoCTb

Acmponomuueckuii cnpagouHuK

KO3EPOI B2

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexue

3Be3qHOe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnupanbHas ranaktuka AnnunTuyeckas ranakTuka

MepemerHas 3sesna lanakTvka ¢ nepeMbI4Koi HenpasunbHas ranaktvka
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Kosepoe

A2 0 F B 4 P e E TN As

3BC3/bl PA3IM4arOTCA MPOCTBIM TJIA30M U (I)PISI/II{GCKH HEC CBfA3aHbl, T.C. MPEACTABJIAIOT

OIITUYCCKH HBOﬁHyIO CUCTEMY. HpI/IMCHeHI/Ie HeOOJIBIIOTO  TEIECKOMa MO3BOISET

yBUIETb, UTO Kakhas M3 OTUX 3Be3] sBiseTcs ABoiHOM cuctemoit, ol Kosepora

HMeeT KOMIIOHEHT 9-1 3B. BEIMYHMHEL, a 02 — KOMIOHEHT 1 1- 3B. BETMYMHEL

0 Kosepora - Jlened Aubrenm — 3aTMEHHO-IIEPEMEHHAs 3Be3[a, M3MEHSIONIAS

Oneck ot 2,88 10 2,95m 3a 1 nens. Yaanena or Conmia Ha paccrosaue 50 cB. ner. 910

caMas sApKad 3B€37a CO3BC3/IU.

3. p Ko3epora - Jabux — jiBoiiHast 3B€3/1a, COCTOSIASA U3 JIBYX KOMIOHEHTOB 3-if 1

4.

L I I I A L I Y 'Y

6-11 3B. BEJIMYHH.

M 30 - NGC 7099 — mapoBoe 3Be31-
HOE CKOIUICHHE, XOpOIIO HadMozaeMoe
B HEOOIBIIIOH JTHOOMTETBCKHIT TENECKOIL.

Vpaneno or ConHua Ha paccTOsHUE
25 ThIC. CB. JIET M UMEET JIMHEIHHBIE pa3-
mepsl okono 70 cB. ner. Vmeer Bcero
OKoNO 12 W3BECTHBIX  MEPEMEHHbIX
3Be3n. fAnpo M 30 ouenb miotHOe. B
9TOM CKOIUICHMM HaOMI0Janach BCIBIII-
Ka HOBOM 3Be3bl. Spkocts — 7,2™, yr-
JnoBo# auamerp — 11",

CICTEE ST TR S N B S )
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Acmponomuveckuti cnpasoyHuK

KOMITIAC
PYXIS

D10 caMoe MaNeHbKOE CO3BE3/IUE U3 UETBIPEX, HA KOTOPbIE
pacnancs Kopabib Apro. Ocranbhsie Tpr — Kub, Kopma n
[Mapyca.

Hanboree nnTepecHbIe 00BEKTHL:
1. T Kommaca — mnosropHas HoBas 3Be3ga. 3a mnocnenue
200 net ymanocs HabmoxaTh 5 Bembimiek B 1890,1902,1920,1944 u
1966tT. B MakcumyMe 3Be311a mMeeT Oneck 6™, B MEHEMyMe — 14,

2. NGC 2818 — paccesHHOoe 3Be€31HOE
CKOIUIEHHE C TUIAHETapHOM TyMaHHO-
ctbto. Spxocts — 8,2m, nuamerp — 9"
[InanerapHas TyMaHHOCTH HMeeT sp-
KocTh 13™ u mumamerp 38". D10T 00BEKT
MHTEPECEH TeM, YTO IUIAHETapHas Ty-
MaHHOCTb CBSI3aHa CO CKOIUICHHEM, a
HE MpOEUUpYeTcs Ha HEero 1Mo Jydy
spenus. Ckorvienue ynaiteHo ot Con-
Hia Ha paccrosuue 10 400 cB. 7er.

3. NGC 2627 — paccesHHOE 3BE3HOE
ckoruenue. Spkocts — 8,4 yrinoBoit
auamerp — 11'. Pacnonoxeno Ha pac-
crosunn 40" roro-3amajHee  3BE3/Ibl
¢ Kommaca. Conepxur okono 40 3Be3q
11 — 14-i1 3B. BenMMH.
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3Be3,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

KOMIMAC

KOMMAC Kopma

NGC2627

Mapyca

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3Besga CnupanbHas ranakTuka Annmntuyeckas ranakTuka

MepemeHHas 3sesga FanakTuka ¢ nepembIyKoi HenpasunbHas ranaktuka
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Acmponomuneckuti cnpagoyHuK

KOPMA
PUPPIS

OnHo w3 cambIx Oompmmx co3Besmuii Ha HeGe. ObpasoBanoch B
cepenune XVIII B. xorma Huxoma Jlakaiine pasmenun co3ses-
nue Kopabmp Apro Ha ueTblpe 4acTd. B ceBepHBIX MIMpoTax
Ha0mosaeTcd JHIb YacTHuHO. BumHo mop cossesguem EjuHo-
pora u ciesa ot bonbioro [lca.
Ha 3Be3nHbIX atinacax, nepe/ieaHHbIX COTIACHO XPHCTH-
AHCKOH TpaJHIKH, 3TO co3Be3aue HazbiBanoch Hoes Koyer.

Haubonee nurepecHsie 00bEKTHI

1. M46 —NGC2137 — paccesHHOE 3Be31-
HOE CKomIeHue, cocrosmee u3 500 3Be3 .
Spkocts jmocturaer 6™ 3Be3mbl, Co-
CTaBIAIOIME CKOIUIEHHE, B OCHOBHOM
cuerpansHoro kinacca AQ.  VYrioBble
pasmepsl — 27', NUHEHHblE pazMepbl B
npoctpanctBe — 30 cB. neT. YnaneHo
ot Conuua Ha paccrosuue 5 400 cB. jer.

2.  M47—NGC2422— paccesHHOE 3BE3-
JHOE CKOIUIEHHE, COJepKalee OKOJIO
50 3Be3n, HaxoaAmuxca B 00beme 12 cB.

ner. Slpkocts — 5,2™ yrnoBodl aua-

metp — 30
Spkne 3Be3abl m M Sp C r "
¢ 221 -5.95 05 -0.27  1399.8 0.002
o 325 -0.51 K5 1.51 183.9 0.018
p 2.83 1.44 F2 0.46 62.7 0.052
m - BMAMMAsA 3Be3[Has BenuyuHa, M - abconioTHas 3Be3gHas BenuuuHa, Sp - CI'IeKTpaI'IbeIlji Kknacc,
C - nokasarenb LBeTa, I - paccTosiHue B CB. rogax, 1 - napannakc B cekyHaax ayru.
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3BeSﬂHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Kopma

KOPMA

Mapyca

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnmvpanbHas ranaktuka dnnuntuyeckaa ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIyKoi HenpasunbHas ranaktuka
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3BeSIJ,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Acmponomuyeckuti cnpagoyHuK

KOPMA B2

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnupanbHas ranaktuka 3nnunTuyeckas ranakTuka

MepemenHas 3se3na lanakTvka ¢ nepeMbI4Koi HenpaBunbHas ranaktuka
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Kopma

3. M 93 - NGC 2447 — paccesHHOE 3B€311-
Hoe ckomieHne. ColepXuT  OKOJNO
80 3Be3n, coOpaHHBIX B 00Bbeme 22 CB.
roga, 4TO 3aHAMAeT Ha HameM HeOe
22", Apkoctb — 6,0m. Y naneno ot Coun-
1a Ha paccrosuue 3 600 cB. Jer.

4. NGC 2438 — nmnanerapHas TyMaH-
HocTh. Haxomutes psamom ¢ paccesH-
HBIM 3BE3JHBIM CKomieHHeM M 46, Ho
C HHM HE CBs3aHa. 3aHMMAaeT Ha Hebe
Mansii  o0beM — oxomo 1,1'. Slp-
Kocth — 10,8m,

5. NGC 2440 — nnanerapHast TyMaHHOCTb,
PAcToNOXKeHHas MEXIy CKOIUICHHSIMH
M 47 u M 93. HexoTopsle acTpoHOMBI Ha-
spiBatoT ee Wncekra (Hacexomoe). Sp-
koctb — 10,8, yrinosoii guamerp — 30".

6. NGC 2467 — paccesHHOE 3BE3IHOE
CKOIUICHHE 1 TYMAHHOCTb. SIPKOCTE —
7,1m yriosoii quamerp —16'. B nentpe
HAaXOIUTCSA 3Be3a 8- 3B. BEIUUHHEL,
BCETrO0 K€ B CKOIUIEHNH 0KoI1o 50 3Be3]
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Acmporomuyeckuti cnpasouHUK

JEBEJb
CYGNUS

OueHp KkpacuBoe co3Be3nMe B (opMe Kpecra, Iexamee Ha
Mueuynom Ilyrn. Wnorma cossesnue Jlebens Haseator Cesep-
HeIM Kpecrom. B paitone cosesus Jlebenst HaOmonaercs MHOrO
ra3oBbIX TYMaHHOCTE!l U CrymieHuil 3Be3l Hamed ['amakruxu.
910 04eHb OOraToe HHTEPECHHIMU 00BEKTAMHU CO3BE3/IHE.
CymecTByeT HECKOIBKO JETEHJ, CBA3aHHBIX C CO3BE3AHEM
[lepBas roBoput 0 TOM, 4t0 Jlebenp — 3T0 BEpXOBHEIH OOr rpe-
4EeCKOro MAaHTeoHa 3eBC, JETAIMH B TakOM BHAE Ha 3eMII0 LA
ouepe/Horo Mo0oBHOrO mnpukmouenus. Jlemo B ToM, uyto 3eBc
Bitobwnes B Jleny, nous naps Oromu. Ho Jlema yxe Oblia 3aMykeM 3a CIapTaHCKHUM Lapem
Tunnapeem. 3eBc oueHb XOTen COMM3NTBCS C TpPEKpacHOH keHImuHOW. IIpomutsrid ero
ONBIT TOKa3bIBAll, Y4TO B TAKHX JeNaXx XOpOLIO ToMoraeT Mackupoka. OH mpeBpaTwics B
KpacuBoro Oenoro nebens u npuieren K Jlene. Yenmuna obpajoBanach mruie M 10Jr0 C
Heil urpana. B pesynbrare sroro Jlema 3abepeMeHena M poimna HECKONBKHX JeTel, cpenu
KkoTopbix Obu1a Enena [TpekpacHas — Oyylmas TposHCKas HapeBHa.

Bropas snerenna roBoput o ToM, uTo Hekorja ceiH Oora Comnua, ['emmoca, — @as-
TOH — HE CMOI YIpaBiiATh OTHEHHOH KONECHUILIEH CBOEro OTHA M MPUYMHUI MHOTO
Bpena 3emie. (OO 3ToM pacckasbiBaeTcs B JIETEH[E, OTHOCSIIGHCS K CO3BE3IMIO BosHu-
yero). 3eBc, kelas MPEJOTBPATHTb JalbHENIINE MOXKAphl M PaspylICHUs, yAApOM MOI-
Hun youn QPastoHa, ¥ OH yman B peky Opunad. OnuH W3 Jydmmx Apy3edl He3aawIHBOTO
BO3HHIIBI TAK JIONTO MCKAJ €T0 TEJO B BOJIE, UTO CTAT JeOeneM.

Tperbst merenna rooput, uto Jlebenp — 310 oxHa w3 aByX nTHI (Bropas — Open),
Ha KOTOPBIX OXOTHIICA ['epKynec BO BpeMs COBEPLICHIS OHOTO U3 CBOUX MOJBHTOB.

Hanbonee nurepecHsie 00bEKTHL:
1. o Jledens - lened — cepxrurant, ucmyckatoutyii B 80 Thic. pa3 O0bIIe SHEPTHH,
yem Connie. Haxonures ot Connifa Ha paccrosiauu 3 230 cB. Jer.

Spxue 3Be31p1 m M Sp C r "
a - lened 1.25 -8.71 A2 0.09 32293  0.001
p - Ampbupeo 321 -2.15 K3 1.09 385.5 0.008
y - Camp 223 -6.01 F8 0.67  1524.1 0.002
¢ - ['nena Jlebens 248 0.76 KO 1.02 72.1 0.045

8 - BuumMas 3B€3/1Has BCIMUYMHA, M - abcomoTHas 3BC3/IHAA BCIIMYMHA, Sp - CHCKTpaﬂbeIﬁ KJacc,
- [IOKA3aTeJib UBCTA, I' - pACCTOSHUC B CB. I'OJAX, T - IMApAJUIAKC B CCKYHAaX AYTH.
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MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Jlebeow

NEBEOb

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranakTuka Annuntuyeckas ranakTuka

MepemeHHas 3sesna [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasouHUK

B Jlebenss - AnpOMpeo — KpacuBas JBOiHas 3Be3la, COCTOSIIAS M3 KPACHOTO T'd-
rauta 3-il 3B. BEJIMYUHBI M OENO-roaydOro KOMIOHEHTA S-if 3B. BEIMYMHBL JTa CHCTE-
Ma Ha0JII0aeTCs B HEOOIBIINE TEIECKOIIEL.

0 JleGemst — mBOifHAS 3BE3/a, COCTOAIIAS M3 CyOTWTraHTA CIEKTpambHOro kimacca B9 m
3Be3JIbl TJIABHOM TOCTIEeN0BaTeNbHOCTH Kiacca F1, ¢ opouransaeiM meprogom 300 rer.

61 Jlebexst — nBoiiHas 3Be3a, O7HA M3 CaMbIX (PQEKTHBIX Ui TOOUTENHCKAX TETeCKO-
n0B. COCTOMT U3 JBYX OPAHKEBBIX KApIUKOB 5-if U 6-if 3B. BEMMUMH. Y OHOTO U3 KOMIIO-
HEHTOB €CTh HEBHIMMBIH CIyTHHK, 0 Macce B 8 pa3 Oombmmif, ueMm lOmurep. Cucrema
nMeet opOuTanbHblii neproy 720 net u ynanena ot Connia Ha paccrosue 11 cB. ner.

V1500 Jledenst - HoBasi Jlebenst 1975 — 3Be3na, BCHBIXHYBINAS B KOHIE CEHTAOPS
1975 r. Heckonbko HOuedl ocTaBagach OJHOW M3 CaMbIX SPKHX 3BE3]] B 3TOM CO3BE3-
man. breck moctur 2-ii 3B. BENWUNMHBI, 3aTeM OH CTAl OCNabeBaTh, W CETOJHA 3TO
cnabas 3Be3mouka, (16m). V 1500 Jlebens — kmaccuueckas HOBas 3Be3/a, MpPEJCTaB-
Jsromas coboi JBOIHYIO CHCTEMY ¢ OpOHMTATBHBIM NEPUOZOM 3,5 1.

P JleGenst — BembIXuBaroIas 38€3/a, IMEIOIIAs B CIIOKOMHOM COCTOSHUHM ONecK

4,8 3B. BeNMYMHBL, @ BO BpeMs BCIbILIKH — 3™ Ckopee BCero, OHa B3PBIBONMOAOOHO
cOpachiBaeT Ta3oBy0 O0OJOUYKY. B CIEKTpe 3aMCUCHBI 3HAYMTCIBHBIC AHOMANHH —
IHAPOKUE IMUCCUOHHBIE JTMHUHU B KPACHOM YaCTH.

Jlebeqs A — oueHb MOIHBIA HCTOUHMK PaJMOM3NYUCHHS CO CIOXHON CTPYKTYpOIl.
Bo3Huk BeneACTBHE CTONKHOBEHHS ABYX TalaKTUK WM B pe3ysibTaTe B3pbiBa OfHOM
raNakTHK{. B omrnueckoM jmanazoHe B 3TOM MecTe HaOmiojaercs ramaktuka 18-if
3B. BETHYHHBL.

I 5070 — tymannocts «llenukan», Haxoautcs psagoM ¢ TymaHHOCTBIO «CeBepHas
Amepukay.

NGC 6826 - Mepunaomas TymaH-
HOCTh — IUTAHCTApHAS TYMAaHHOCTD,
CO3MAIONIAS WIUTFO3MI0 MEpPLAHHS TP
ec HaOmojeHWH. BuaeH cHHEBATHIM
JIMCK, HAXOOUTCA HEJAleKO OT 3BE3Jb
0 Jlebens. Hesbicokas spkocth (8™)
TpeOyer  Temeckoma ¢ JHAMETPOM
o0bexTHBa Oomee 75 MM.

W% B4 YN P I ST RSN R ¢RI EN F R TSI E TSR
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Jlebeow

10 NGC 6960 — mddysHas TyMaHHOCT,
ABISAFOMIASCSA 3aMajgHON YacThio 0O0Ib-
o, HO cmaboil TYMAaHHOCTH, KOTOPYIO
HaseBatoT «[letas Jlebemst» wim «Pol-
0aubs ceThy. bomee 50 ThIC. JeT Hazan
B OTOM MeCTe B30pBajach CBEPXHO-
Bas 3BE3la, KoTopas cdopMupoBaia
TYMaHHOCTb. BocTouHas dyacTh u3Bec-
tHa kak NGC 6992. O1o oueHp Kpacu-
BB OOBEKT Ui HAOMIONCHWUS B HEOONBIION JHOOMTENbCKMA Teneckor. Jlydime Bcero
HaOMIOaTh ¢ MambM yBenuueHueM. «lleTns» sBigeTcs MCTOUYHUKOM PEHTTEHOBCKO-
[0 M3Ny4eHHUS.

1

NGC 7000 - «rymanHocts» CeBep-
Has Awmepuka. Haxomurcs HemHoro
BocTOUHee 3Be3/bl a Jlebems. Umeer yr-
noBble pasmepsl 120' x 100'. Yianena ot
Comxa Ha paccrosaue 1 600 cB. ner.
[IpexpacHblii 00BEKT I THOOUTENBC-
KHX HaOJTIO/IeHNH.

12. «CeBepHblii yro1bHbIil Melok» — TeMHas obnactb Mueunoro I[Tytu, kak ObI paz-
Jensomas ero Ha 1se yact. Haxozures panom ¢ TymanHocThio «llemikany. B atom
MecTe HabmosiaeTces O0IbIIas KOHIEHTPALHs MEK3BE3THOM MBLTH, HOTTIOMAIoNIeH
CBET JTAIbHUX 3BE3]L.

13. M 29 - NGC 6913—paccesHHoe 3Be31-

Hoe ckomieHue. Haxomurtes — Bosie
3Be3nbl v Jlebend. Ynaneno or Comnia
Ha PACCTOSHIE OKOJIO 7 THIC. CB. JIET.
OTO CKOIUIEHWE OKPYKEHO 00NaKoM
Tra3onbUICBOM  MATEPUHM,  IOTJIONIAK0-
mreit ceet. Ecou 61 He OBLIO 3TOTO Tpe-
mATCTBHA, MBI OBl Bumenn M 29 mpo-
CTBIM Tlta3oM. SIpkocts — 7,1™, yriaoBoit
nuametp — 7',
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Acmponomuveckuti cnpasoyHuK

14. M 39 -NGC 7092 — Gonbiioe pacce-
SHHOE 3BE3/IHOE CKOIUIEHWE. Y JaleHo
ot Connua Ha paccrosuue 800 cB. Jer.
Cozmepxur no kpaiineit mepe 30 3Be3n
B oObeme pmuamerpom 7 cB. Jer. Sp-
KOCTb — 5,2™, yry10Boii auametp — 32,

15. IC 5146—rtymannocts «Kokon». Ha-
XOJUTCSA TOYTH Ha TPaHHLE C CO3BE3-
nueM Smepunst. fpkocts — 7M, yrio-
Bo# uameTp — 9'. B nentpe Haxoautcs
3Be3/1a 9-1 3B. BEMUUMHBL

16. IC 4996 —paccesHHOE 3BE3AHOE CKOII-
JeHume ¢ TyMaHHOCThIO.  Comepxur
15 3Be3x Oeckom ot 8 10 13™ 1 3aHMMa-
€T IIOMmAh C YIIOBBIM AHAMETpOM 6'.
Spxocts ckornenus — 7,3“ YnaneHo ot
Conna Ha paccrosuue 5 200 cB. er.

4 # ¥ % = ¥ 4 PV VW A B P E Y ¥ P E P VNSRS TR R P E A
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Jlebeow

17. NGC 6871 — paccesHHOe 3BE€3/HOE
CKOIUIEHHE C TYMaHHOCTbIO. fpkocTh —
5,2m yrnosoit quamerp — 20'. Comepxut
15 13Be3n M PacmonokKeHO B OYEHb Sp-
Kkoii obmactn Muneunoro [lyrn. Ynaneno
ot Connua Ha paccrosuue 5 300 cB. fer.

18. NGC 6888 — tymanHnocTh «Cepm».
Haxomurcs Ha IMHHM, COCTUHSIOMICH
3Be3mel ¥ 1) Jlebens, (Ommke k mep-
Boif). MMeeT [OBONBHO TMPOTSKCHHBIC
paszmepsr —20' x 10",

19. NGC 6910 — paccesHHOE 3BE3IHOE
CKOIUICHHE C TYMAaHHOCTBIO. ComepiKuT
ot 20 no 50 3Be3n Ha miowanu §'. Ap-
kocth — 7,4m, Paccrosaue or Conn-
ma — 5 300 cB. ner.

20

JleGens X-1 — mnepeMeHHbIH MCTOYHHK PEHTTEHOBCKOTO H3MyYeHHs, YAAJIEHHBIH OT
Connxia Ha paccrosnue 8 Teic cB. JeT. [Ipeactasnser coGoi aBoiiHyio 3Be3gy V 1357
JleGens, cocTosILyt0 U3 IByX KOMIOHEHTOB — BHMMOTO (20 CONHEYHBIX Macc) U HEBH-
JuMoro (6 CONHEYHBIX Macc), OpOMTalbHBIN nepuos,— 5,6 cyrok Haxomurest pspom co
3Be3noit 1 Jlebens. PeHTreHoBckoe HM3yueHHE MOPOKAACTCS HArPETHIM Ta3oM, Iaiaro-
MMM HA TUIOTETHYECKYI0 YEpHYI0 AbIpy. PajMOCHTHATBI MCTOYHHKA HETEPHOANYHEL.
Onn HeperynspHs! 1 koneomotes B mpezenax 0,001-f noxu cexyH/pl, MOKa3bIBas THITAY-
Hoe m3Menenne Doppler binaries. 3Ta 3Be3/1bI CMEHSIOT APYT pyra Kaaple S—6 THEH.

® 4 a4 & 2 0 & 0 4 2 ¢ & & 4 4 @ 4 P E E P B S E e E EE G & B E I a8 RS e B s I
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Acmporomuyeckuti cnpasoyHuK

JIEB
LEO

KpacuBoe 30auakansHOe CO3BE€3/IME, HA3BAHHOE B YECTh JIbBA, KO-
TOpOro HoJKeH ObL1 yOuTh I'epkyrnec, coBepuiast cou 12 monsu-
roB. OpnHako, ckopee Bcero, cospesnue JIbBa umeer Gonee apes-
Hee Ha3BaHue, 4yeM rpedeckuil Mud. B cossesmun JIbBa Haxomures
OYEHb MHOTO TalakKTHK M HECKONbKO MX ckomieHuil. Iloutu Bce
3TH OOBEKTH HENb3s PaccCMOTPETh B HEOONBIIOH IHOOMTENBCKHH
TEJECKOI, U X U3yUEHUs HYKHbI MOLIHBIE HHCTPYMEHTHL.

Haubonee nurepecnsie 00bEKTHL:

1.

o JIba - Peryn. Sflpkas Oemo-romyOast 3Be3fa INMABHOM MOCIETOBATENbHOCTH CIIEK-
TpampHOro Kiacca B7. IlpexacraBmser co0odf JBOWHYHO CHCTEMY, COCTOSIIYEO H3 3BE3[

OmeckoM 1,36™ u 8™ oTcTOAMMX APYT OT Apyra Ha pacctosHue 3'. Bes cucrema yname-
Ha oT ConHIa Ha paccTosiHue 78 CB. JeT.

y JIbBa — Aabreda. /[BoifHas cuctema, cOCTOSIIAs U3 KPacHOTO ruraHTa 2,6 3B. BeNU-
YYHBI ¥ XKENITOr0 TUraHTa 3,8 3B. BETUUMHBL

3. R JIsBa — jonromnepuonyeckas nepeMeHHas 3Be3/1a, H3MeHsoIas Oneck ot 4,4 1o

11,6m3a 313 nHeid.

4. Tpumner JIbBa — cuctema, cocrosmas u3 tpex ramaktuk M 65, M 66 u NGC 3628.
Ora cucrema ynanexHa ot ConHua Ha paccrosHue 35 miH ner. ['anaktuka M 65 —
cIupanbHas, Kmacca Sa, UMeeT ApkocTb 9,3™ u yriossle pasmepbl 8'x1,5'. I'anmakruka
M 66 Toke crnmpanbHas, HO kimacca Sb, MMeeT SpKocTh 8,9™ W YIJOBBIE pa3Mepbl
8'x2,5'. B 310l ranmaktuke HaOMFOIATNCH TPH CBEpXHOBBIE 3Be3mbl: 1973R, 1989B, 1997bs.
Tperbst ramaktuka cucteMsr NGC 3628 — camas crmabast, Ho ¥ camas kpacuas. JTo
CIUpabHas alakTUKa Kiacca Sc, IMeeT ApkocTs 9,5™ u yriosble pasMeps! 14:x3,6'.

Spxue 3Be3ab m M Sp C r "

o - Peryn 131 -0.57 B7 -0.09 71.5 0.042

B - lenebomna 2.15 1.93 A3 0.09 36.2 0.090

Y - Anbreba 2.16 -0.77 KO .13 1256 0.026

d - 3ocma 2.59 1.35 A4 0.13 57.7 0.057

m -

BWlNMan  BeyMas  Benmunmda, M - aGCOMOTHan  3BCIMan  BenwumHa, Sp - CHCKTpambHbii  Kiace,

C - nokasaresib IBETA, I' - PACCTOSHHE B CB. FO/IAX, 7 - APALIAKC B CEKYHIaX JAyTH.

LI O B DR BT B I R B Y B O L B I I I Ik T R R I B T I N L A L R B A L B
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SBSS,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Jles

NEB

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3sesna CnvpanbHas ranakTuka AnnmnTudeckas ranaktika

MepemenHas 3se3na FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasoyHuK

Ona BugHa ¢ pebpa, U B €€ LEHTPalb-
HOW IUIOCKOCTH XOpOIIO IPOCMATpPH-
BAeTCSA TEMHas 10JI0CA TBUIH, CKpbIBa-
omas SpKoe AAp0 U MOJIOAbIE 3BE3.BI
CIHMpalbHBIX BeTBed. Bee Tpu ramaxtu-
KA HEMHOTO JIe(h)OpMHPOBAHBI O] BIH-
SHHUEM B3aHMHOT'0 TATOTEHHUS.

5. M 95— NGC 3351 — cnupanbHas ['anak-
THKA C mepemblukoil, kmacca SBb,
Bxoagmas B ckomienue Jles 1. Dto
CKOIIEHHE YJaJeHO OT Hac Ha pac-
crosHue 38 MJH cB. JeT. SIpkocth —
9,7m, yrnossle pa3mepsr —4,4'x3,3".

6. M 96 - NGC 3368 — crnupanbHas ra-
nakThka knacca Sa. Camas spkas B
cxorenuu Jle I, umeer spkocts 9,2m
1 yrinosele pasMmepsl 6'x4'. PaccrosHue
JI0 3TOH TANaKTHKU OBUIO OMpPEIENCHO
€ IOMOIIBIO TIe(er .

LI DR IR TR N D L IR R I R I D DR D IR N D RN DR IR 2 IEE R N DR L R RN DR I R N DRI IR N R B
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Jles

7. M105 - NGC 3379 — smmnruyeckas
rajakTuka knacca El,  Bxomsmas B
ckomnenne Jles . I3yuenne ueHT-
pambHOH  o0macTd  3TOM  TaNaKTHUKH
KOCMHYECKHM  Tenleckormom  Xab0Oma
0Ka3aJl0, YTO TaM HAXOJMTCS OOBEKT
Maccoil okonmo S50 MIH COJHEYHBIX
macc. Ckopee BCero, 3TO OrpoMHas
uepHas fAblpa. Spkocte — 9,3™ yrio-
Bo# mametp — 2,0'.

8. NGC 3521 — pocratouno spkas ra-
naktika (9,8™) ¢ CHIBHO BBIIENCHHBIM
AIpoM ¥ crnabbM OpeosioM. YTJIOBbHIE

pazmepst 10,9'x5,1".

9. NGC 3626 — nebonbmas BHITAHyTas
CIHpalbHAs TranakTuka, apkoctbio 10,9m
1 yrnoseiMu pasmepamu 2,8'x2'. Xopo-
mo Bbigensercs spkoe sxapo. Crpasa
pacnonoxena ramaktuka NGC 3608
(spxocts — 11,8™ 1 yriaoBble pazmepsl
1,4' 1,0", a mmwxe NGC 3607 (spxocts —
11m u yrnossie pasmepsl — 1,8' x 1,3").

LI T I Y BN I DL D I I T R I IR B IEE O I R IR T N JNE DEE T RN IR I I N L O I R O
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Acmporomuyeckuti cnpagouHuK

JIETYYAS PBIBA
VOLANS

HeGonbmoe n Onexnoe cossesnue FOxHoro momymapus. Camas
spkast 3Be3na — vy Jleryueit Poiobl nmeer Omeck 3,8™. Cossesmue
TOSBIIIOCH Ha HeOe B «Ypanometpriy 1. baitepa.

Hambornee naTepecHbIe 00BEKTHL:
1.y Jleryweii Ppiopl — KpaTHas cucTeMa, cOCTOSIIAs U3
Oemoif W JkenToil 3Be3A CHEKTpabHBIX KimaccoB F2 u G8 coot-
BETCTBEHHO. biieck KoMmoHeHToB — 5,7M 1 3,8m,

2. ¢ Jleryueit Puidbi — nBoifHAsS cucTeMa, COCTOSMmAs W3 TOTYOOBaTO-OEMOil 3BE3IBI
creKTpanbHoro kiacca B6 Omeckom 4,4™ u criyTHMKa 7-i 3B€3/HOH BENMYMHBL 3BE3-
na ynanexa ot ConHua Ha pacctosiHue 642 cB. roga.

3. NGC 2442 — cnupanbHas ['anaktuxa
nepembIuKoi kiacca SBb. fpkocts —
10,4m yrnossle pasmepsr — 6°x5'. Ha
(otorpaguu  pAIOM  pacIHONOXKEHA
smmnTideckas ramaktiuka NGC 2434.

4. NGC 2434 — »>mmnruyeckas ranak-
tuka knacca E0. SApkocts — 11,2m yr-
Jn0BbIE pa3Mepsl — 2,5'x2,5'".
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Jlemyuas Poiba

JNIETYYAA PbIBA

XKueonucey
3onoTas
Pbiba
CrtonoBasi
[opa
JNIETYYAA
PbIBA
XameneoH
SBGSLLHaﬂ Benun4nHa
LLIapoBoe 3Be34HOoe cKonneHue
PaccesiHHoe 3Be3HO0e CKonneHve
3BeG,ClHOS CKonneHne ¢ TYMaHHOCTbIO
I'InaHeTapHaﬂ TYMa@HHOCTb KpaTHaa 3Be3na CnMpaanaﬂ ranaktuka dnnuntuyeckas ranakTuka
CeeTnas TYMaHHOCTb I'IepeMeHHa;l 3Be3ga [anakTvka ¢ I'IepeMbNKOl;i Henpaawanaﬂ ranakTtuka

137



Acmponomuyeckuti cnpagoyHuK

JIUPA
LYRA

OueHb KpacuBoe CO3Be3mME, MO (OpME HATOMHUHAIOUIEE JIHPY.
Jlexur na Mneunom [lyTv ¥ BKIIOYaeT O4eHb SPKYH 3BE3LYy —
Bery. HasbBaercs co3Besue B 4ECTh JIHPBI JIETEHJAPHOTO aH-
tuHoro mnesua Opdes, coiHa Gora Amommona. Opdeil Tak mo-
Ou cBowo KeHy — HUM(QY OBPUIMKY, YTO TOCIE €e CMEPTH OT-
IpaBwWiICs 32 Hel B mapcTBO MepTBBIX Taprap. B oburenmn mpaka
OH meHmn cBoedl My3bikoi Llepbepa — mHorormasoro mca, Xa-
poHa — mepeBo3umka uepe3 peky Ctukc m camoro Oora Mepr-
Bex ['ajeca. Ilocnennuil paspemun OBpUIMKE YHTH € My3bIKaH-
TOM, €cli OHa OyzeT uaTH Beney 3a MyxeM, a Opdeii He Oyzer ornpBatees Hasan. OpHAKo,
Tep3aemblil coMHeHmsMH, Opdell ormsHyincs, n OBpUAMKAa HaBCerga OcCTanach B LAPCTBE
TeHe. B oryasHum Omyskman HecyacTHBIH MeEBEN IO JiecaM U TopaM, Wrpas Ha JIMpe, ToKa He
BCTPETUJ TPYNIY BakXaHOK — Kpul| KynbTa JlnoHuca. IlbsHble xeHmuHb! 3actaBumu Op-
(ess npepaTbcs ¢ HAMH CTPAacTM M pa3opBali HECYACTHOTO Ha 4acTH. ['0JOBY meBLa yHec-
mu Ha octpoB Jlecboc, a Teno moxopoHwtn Bo Ppakuu, Ije COIOBbH C TeX IMOp MOIOT
Kpacusee, 4eM re-mbo Ha 3emie. bor Anoson nomectin upy Opdes Ha He6O.

Hanbonee nurepecHsie 00bEKTHL:
1. o Jlupbr - Bera — ouenn spkas 3Be3ga 0,03 3B. BemuunHbl. Yjanena ot ConmHna Ha
paccrosiHue 25 CB. JIET; 110 pa3MepaM IIPEBOCXOUT €ro B TPH pasa.

2. P Jlupel — KpaTHas 3Be3[a, OTHOCAMIASACA K KIIAcCy 3aTMEHHO-TIEpeMeHHBIX. B JInpsl
TIpeacTaBuseT 0coOblii KITacc 3Be3f, ONEcK KOTOPBIX MEHAETcs He TONBKO B TMPOJON-
KEHHE 3aTMEHMS, HO M B OCTAIbHOC BpeMs M3-32 CWIbHOW nedopMarii KOMIO-
HEHTOB M WX B3aMMHOro ocBemieHus. OnHAa W3 3BE3., TOPAYMHA THraHT, HAIOMHAET
CBOMM BEIIECTBOM TOBepXHOCh Pomia, a BTopas 3Be3jia HE BHJHA W CKpHITa B razo-
Boit 000ouKe. OpOuTaNBHBIH epHoA chcTeMsI 12,9 cyToK, a O1eck MeHseTcs oT
3,4 mo 4,3™ Psmom, Ha paccTosHME 46", HaXOUTCSA €lle OJHA 3Be3a OMeckoM 8m,
TpUHAUIOKAMAs ITOH CHCTEME, KOTOpas B CBOIO O4epe/b SIBISAETCA CIICKTPalbHO-
nBoitHoi. Pacctosaue ot Comnrna 1o B Jlupsr — 1 300 cB. met.

SIpkue 3Be3b m M Sp C r m"

o - Bera 0.03 0.58 AO 0.00 253 0.129

m - BwmMan  sBeyman  seawunda, M - aOcomoTHan 3Be3uMAn  Benmumha, Sp - CreKTpameMmii  kiacc,

C - NOKA3ATEND BT, T - PACCTOANHE B CB. TOJIAX, T - NAPALTAKC B CEKYHIAX Ly,
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SBGSIJHEH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Jlupa

NPA

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3HOE CKonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3se3ga CnupanbHas ranaktuka Annuntuyeckas ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuveckuti cnpasoyHuK

3. {JIupwl — nBoiiHas 3Be3/1a, COCTOALIAS U3 IBYX KOMIIOHEHTOB 4™ 1 6™,

4. RR Jlnpb1 — mynbcupyromias nepeMeHHas, 1aBlias Ha3BaHUe LENoMy Ki1accy Ho-
100HbIX 3Be31. U3menser Oneck ot 7,1 1o 8,1m 3a 0,57 cyrok. Kpuas usmenenus
Ouecka ¥ TIepro 1 MyIbCAlUH MUKIMIHO BapbUPYIOT Ha TIPOTsDKeHH 41 1Hs1. OTHo-
CHUTCSA K CTIEKTpaNbHOMY Kiaccy A.

5. M56-NGC6779 — mapoBoe 3Be3l-
HOE CKOIUIGHWE, pACMONOXKEHHOEe Ha
nommyti Mexay B Jlebens u y Jlupsr.
Juamerp — oxono 60 cB. ner. YnaneHo
or Conmia Ha paccrosuue 31 600 cB.
netr. fpkocte — §8,3™ yrioBoil aua-
metp —7,1".

6. MS57-NGC6720 — mnuaHerapHas Ty-
ManHOCTh «Koabmo». Odens kpacuBblii
00BEKT, HO JOCTYIHBIN JUIs HAOTIO/ICHHS
TONBKO B MOIIHBIE TENECKOMBI (AHamer-
pom Gomee 150 mm). B moburenbckuit
TEIECKON BHIEH HEOONBIION TyMaHHbIH
Juck. BHyTpu Komblia pacmono:eHa
LeHTpaIbHAs Tomy0as 3Be3na C Temrle-
parypoii okono 100 teic. K. ['a3 TymanHo-
CTH MOHHM30BaH. BHyTpeHHue oOmactu
H3TY4aloT B YIbTpaduoNeToBOM uarna-
30He. TyMaHHOCTb MPOAOIDKAET PACLIMPAThCS CO CKopocThio 1" B cromerue. Paccros-
uue ot Comnua 10 M 57 — 4100 cB. net. Spkocts — 8,8™, yriossie pazmepst — 1,4' x 1,0'.

7. NGC 6791 — paccesHHOe 3B€3IHOE
ckomnenue. Spkocts — 9,57, yrioBoit
mamerp —16'. Comepxur 6omee 100 cxa-
Oprx 3Be3n. Y naneno ot CoxHua Ha pac-
crosaue 16 600 cB. net.

* & 4 3 4P e AR A E ANt sy Y EY T PP P PR CRE TIPS
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Jlupa

8. Steph 1 — ouenb spKoe 1 OOMBIIOE paccesHHOE 3BE3AHOE CKOIUICHHE. 3aHNMAET
obmactb auamerpoM 20' i nmeet spkocTb 3,8™. Coxeprkut MeHee S0 3Be31 1 y/aIeHO

ot Connina Ha pacCTosHuC 1 THIC. CB. IIET.

9. Abell 46 —cnabas nnanerapHas TyMaH-
HOCTb APKOCTBI0 15™. IlenTpanbHas 3Be3-
Ja  SBIAETCS  3aTMEHHO-TIEPEMEHHOM
CHCTEMOH C OpOMTANbHBIM TEPHOZIOM,
paBHbM 114 19 muH.

LA B I I IS L R I I I I I I I L I I I DN L I
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Acmponomuveckuti cnpasoyHuK

JIMCHYKA
VULPECULA

Hebonbimoe cossesgue, Jexamee Bosne cossesaus Jlebens.
Brepseie ero momectin Ha He0O monmbckuit actpoHom SH Te-
Benuii B 1690 1.

Hambornee naTepecHbIe 00BEKTEL:
1. o Jlucmuknm — nBoMHAs 3Be3da, COCTOAMIAs U3 KPacHOTO
THTaHTa CreKTpanbHoro kimacca MO Onmeckom 4,4™ u kommo-
HEHTa 6-1 3B. BEMYUHBI.

2. LV Jlucnuku — HOBas 3Be31a, BembIxHyBIAsA B 1979 1. B ampene 1979 r. Gmeck 3Be3zpl
JOCTHT 9-ff 3B. BENMYHMHEL AHAIN3 MPEKHHX (OTOCHUMKOB MOKasan, yto B 1951 T.
Oneck 9Toi 3Be361 OB 10,9™,

3. Cr 399 — «Bemaiaka» — paccesHHOE 3Be3HOE CKOILIEHHE APKOCTbIo 3,6™. MeeT oueHb
MHTEPECHbIN BUJ WECTh 3Be31 O-if M 7-i 3B. BEAUUMH BBICTPOMIIUCH TOYTH B MACATbHBIA
pan. OT meHTpa 3TOro psina YeThipe 3Be3dbl (GOPMUPYIOT KPIOK, 00pasys hopMy Bermman-
ku. Beero B ckomnennu okono 40 3Be3a. Yrinosbie pazmepbl — 0kono 60'. ITo ckomneHue
ObLITO U3BECTHO yiKe B ipeBHOCTH. BriepBbie ero ynomuuaer B 964 r. Aib Cydu.

4. M 27 -NGC 6853 — nu1anerapnas 1y-
MaHHocTh «["aHTeab». X0powo BuHA B
OMHOKJIb KaK 3eNeHOBATHIi JUCK, 0ITO-
My SBISETCS TIEpBOH OTKPHITON ILTaHe-
TapHOH TyMaHHOCTBIO. MMeer yrioBbIE
pasmepst 8'x5,7' u sapkocts 7,4™. Llent-
pambHas dYacTh TYMAHHOCTH PACIIMps-
eTcs co ckopocThio 6,8" B rof. 310 03Ha-
JaeT, 4T0 oOpasoBamack M 27 mpumep-
HO — 3—4 ThIC. NeT Ha3aj. Llentpanbhas
3Be37a TYMaHHOCTH uMeeT Onmeck 13,5
U SBISETCS OYeHb ropsunM OembIM Kap-
JUKOM C TeMmepatypoil  (oTocdepst
nopsaaka 85 teic. K. Paccrosnue 1o Ty-
MaHHOCTH,  TPEINOJOXUTENIBHO — —
0KOJIO | TBIC. CB. JIET.

# 9 % ¢ 3 % 6 B 3 W S P Y VN EA S E B N W G E e S E e BE I W E RS U ESsn»Ns
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SBGSIJHEH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Jlucuuxa

JINCHNYKA

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHoe 3Be3aHOe ckonnexne

3Be3Hoe CKoMneHne ¢ TYMaHHOCTbIO

KpatHas 3sesna CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3Besna FanakTuka ¢ nepembIyKoi HenpasunbHas ranaktuka
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MAJIASI MEJIBEJIULIA
URSA MINOR

Co3Besme Manoii Mensenuipl Ha HeOe BUIHO B BUIE MaJICHBKOIO
KOBIIA M3 TYCKIBIX 3Be3ll. [IpuMedaTensHO OHO TEM, 9TO KpanHsA
3Be3/la PY4YKH KOBIIA HAXORUTCS psioM ¢ CeBEepHBIM MOMOCOM MUPA
u HasbBaercs [lomspHoit. UtoOr! Haiitu TlonspHyro 3Be3ny HYXHO
OTJIOXHTH Ha HeOE MATh PACCTOSHMIT MEXKTY IBYMs KpAiHUMH 3BE3-
namu xoBima (o 1 B) bonpmoit MenBeaupl B HAIPaBIeHHH, TIPOTH-
BOIOJIOKHOM JHY KoBIIa. CornacHo JiereHsie, 310 cbiH Kammiero —
Apxkay, 3a0poliIeHHbIH Ha He00 BMECTE ¢ MaTepbIo.

Haubonee nurepechsie 00bEKTHL:

1. TonsipHasi 3Be3qa — 3TO [BOMHAS CHCTEMA, COCTOAMAs W3 MeenIbl W Kapiuka
TJIABHOW TOCNIE/IOBATEIBHOCTH, CIeKTpaipHoro kiacca F8. Iledenma wnmeer mepu-
Ol TyNnbcallid OKono 4 JHeH W aMIumMTyny W3MeHeHms Omecka 0,12™ Vjpamena sta
cucrema ot Comnua Ha paccrosHue 430 cB. neT. B Hacrosdmee BpeMs ochb Mupa
YCTaHOBMJIACh B HANpABJIECHUHW, MPUMEPHO yKasbiBatomeMm Ha [lomspuyro 3Be3my. Tou-
Ka, KyJa yKa3bIBaeT OCh MHpa, HA3bIBACTCS MOMIOCOM Mupa. Kaxercs, Oyaro Bce HeOO
BpalaeTcs BOKPYr 9Toi Touku. M3-3a Toro uro JlynHa u CoJHie rpaBUTAMOHHBIME
CUJIAaMM BO3JICHCTBYIOT Ha OChb BpAllleHUs 3€MJIM, MONIOC MHUpa HENMpPEpHIBHO MyTe-
mecTByeT cpeau 3Be3n u uepes 14 000 ner yiiner nanexo ot Iomsproil 3Be3nsl. B ato
BpeMs oH OyjieT Bo3ie 3Be31bI Bera (a Jlupsr).

2.y Manoii MenBequubsl — nepemeHHas 3Be3fia 3-i 3B. BenmMuMHbL bieck MeHsercs 3a
HECKONbKO yacoB Ha 0, 1™ Ge3 ompeieIeHHOTo Meproa.

SIpkue 3Be3/1b1 m M Sp C r a"

o - [Tonsgpuas 2.02 3.5 F8 0.61 431.4 0.008

p - Koxab 2.08 -0.73 K4 1.47 126.5 0.026

v - Depkan 3.05 -2.8 A3 0.05 480.4 0.007

0 - I7IHn;[yH 4.36 0.61 Al 0.02 182.7 0.018

€ 423 -0.75 G5 0.90 346.6 0.009

m -

BWMMan  BeyMas  Bewunda, M - abcomoTHan sBe3uHAn  Benmumha, Sp - creKTpateMmii  Kiacc,

C - nokasareJib LBETa, T - PACCTOSIHHUE B CB. FO/IAX, 7 - NAPANNAKC B CEKYH/IAX JIyTH.
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SBGSIZLHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Manas Meoseouya

MAJAA MEOBEOULIA

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka AnnunTuyeckas ranakTuka

MepemexHas 3sesna anakTvka ¢ nepeMbl4Koi HenpasunbHas ranaktuka
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MAJIBIA KOHb
EQUULEUS

Bropoe mo BemmumHe Manoe cO3BE3aME IKBATOPHANBHOTO IIO-
sca. Haxomures mexy cossesmusmu Ileraca u Henbduna. Han-
Oosiee SIPKHE 3BE3/IbI CO3BE3MS NMEIOT BCETO 4-10 3B. BENIMUHHY.

Oro co3se3aue uHorna HasbiBaroT JKepeOenkom. Jlerewsst
roBopst, 9r0 Mansiii Koub — 310 Llepmepuc, Opar Ileraca, ko-
toporo Mepkypuit manm Kactopy, Opary Iommykca (Ilommmes-

ka). J1o Takke Moxer ObiTh Llummapyc, xoroporo nama lOHoHa
[omnyxcy.

Haubonee nurepecnsie 00bEKTHL:
1. vy Mamoro Kousi — onTuuecku [BOiiHas 3Be3[a, COCTOSAIIAS M3 PACMOJIOKEHHBIX
pSIOM, TIO JIydy 3peHus, 3Be3[bl crekTpaipHoro kimacca FO (5-ff 3B. BenMuMHBI) U

3BE3/bl CIEKTpPabHOTO Kiacca A2 (6-if 3B. Bemwuumnbl). [lepBas 3Be3ma ynaneHa OT
ConHa Ha paccrosHue 114 cB. net, Bropas — Ha 480 cB. J1eT.

2. ¢ Manoro Konsi — xpaTHas cucteMa, cocTosIIas U3 JBYX 0€10-KEeNThIX 3Be3]] 5-i 1
7- 3B. BemuumH. bonee spkas 3Be3a cHeKTpanbHOro knacca FS sBmsercs JBoitHOMH
cucteMoil. Ee CIyTHHK HaXoIWTCA HACTONBKO OII3KO, YTO HE PA3NHYMM B IHOOH-
Tenbckue Teneckonsl. Paccrosnue 10 Conuiia — okoso 200 cB. ner.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Mawui Kono

MANbIA KOHb

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka AnnunTndeckas ranaktuka

MepemeHrHas 3sesga lanakTvka ¢ nepeMbI4Koi HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasoyHuK

MAJIBIN JIEB
LEO MINOR

D10 co3Be3ue moMecTn Ha kaprty Heba S ['esenmuit B 1690 r.,
0Tpe3aB 001acTh OT 3a1HKX nan bosnbmoit MenseautbL.

Cospesque pacmonoxeHo Mexnay Jleom u namamu bomb-
o MezBemIbl. Y 3TOro co3Be3/us HET 3Be3bl, 0003HAYeH-
Hoi OykBoii a. [IpuumHa otcyrcTBus HescHa. Camast spkas 3Be3-
na — Ilpemumya, wm 46 Manoro JleBa (3,8™), 3arem wuuer
p Maioro JbBa (4,2™). D10 XeNThIi rUrant, yaanexusii or Con-
HIa Ha paccTosHue 146 cB. 7eT.

Haubonee nurepecnsie 00bEKTHL:

1. NGC 3344 — cnupanbHas rajakTuka
knacca Sc. Haxonures Ha 10ro-BocToke
co3Be3mus. OOpasyer TpeyroJbHUK CoO
3sesfamu 41 JleBa (5,1m) u SA081584
(4,3m). Apxocts — 10,7™, yrioBeie pas-
mepsl — 7,0'x6,5".

2. NGC 3003 — cripanbHas ['anaxtuka ¢
nepeMblukoil kimacca SBc. fpkocts —
12,3m yrinosbie pasmepsl — 5,7'x1,7". Ps-
JoM Ha dororpadun HaxomMTCA Ta-
naxtuka NGC 3021.

3. NGC3486 — crupanbHas TranakTuka
krmacca Sc. Spkocts — 10,5™, yriosbie
pazmepsr — 6,8'x4,8"
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3BeSIJ,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Marbiti fles

MANbIN NEB

LLlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3qHoe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3Be3na CnupanbHas ranaktuka 3nnunTuyeckas ranakTuka

MNepemeHHasn 3sesna FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpagouHuK

MAJIBIN ITEC
CANIS MINOR

Hebompmmoe cossesmme, pacmonoxenroe Ha Mueusom [lyrn. Ha-
xoautes moutd nof bausnenamu. Camas spkas 3Besga — a Ma-
noro Ilca — naswiBaercs [Ipouuon. 3se3nnas Benuuuna 0,38, 1o
TATas 10 APKOCTH 3Be3a HouHOro Heba. B 1896 r. [k M. Illebepis
obHapyxwn, 4to [IpomyoH sBIsAeTCS IBOMHOW 3Be3noi. [nmaBHas
3Be3/la MPUHAICKUT CIEeKTpanbHOMy kimaccy FS, a cmyTHuk —
Oenbrid Kapimuk 11 -t 3B. BENHYMHBI, yAATCHHBINA Ha paccTosHue 4"
Macca Gernoro kapiuka B JiBa pa3a MEHbIIE COJHEYHOH, a pazMe-
pbl BIBOE NpeBBIMAOT pasMmepbl 3emiu. [lepron oOpamenus cucteMbl coctasiser 41 rox
Paccrostaue ot Conxia — 11,4 cB. roga. Haspanue «IIpoupon» MMeer rpeveckoe MpoUCXox-
JIEHHE ¥ 03HAaYaeT «repe]] codakoi», Tak Kak 3Ta 3Be3/1a BOCXOAUT nepen CHpHycoM.

Manpiit [lec — ozmHa u3 oxotHuybux cobaxk OpwoHa. B nerenje 3T JKMBOTHBIE —
Bonpmoii Ilec n Manbiii Ilec — accoummpyrores ¢ cobakamu, pa3opBaBIIMMH AKTEOHa
Ha YacTW, KOTJa OH, HMYEr0 HE IOJO3peBas, HATONKHYJCA HAa KYNAKIIYIOCd B JIECHOM
03epe ICBCTBEHHYIO OOTHHIO 0XOTH APTEMHUIY.

Oru z18a [ca Takxke CBA3BIBAIKCH C €TUNETCKUM 00roM AHyOHCOM, TPOBOJHUKOM JYILL.

HanGonee nurepecHbic 00BEKTHL:

1. P Manoro Ilca (l'omeii3a) — nepeMeHHas 3Be3/1a, H3MEHsIOMAs Oeck ot 2,8 10
2.9 3B. BEIMYHHEL

2. S Mauoro Ilca — mepeMerHast 3Be3/1a, M3MEHSIONIAS CBOI Oneck ¢ mepronoM 333 cy-
Tok breck m3mensercs ot 6,6 1o 13,2m,

Spxue 3Be3ab m M Sp C r "
o - [Tpoumon 0.40 2.68 F5 0.43 11.4 0.286

m - BuaMMan 3Be3qHas BenuuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - ChekTpanbHbIA Knacc,
C - nokasatenb UBETA, I - PaCCTOSHWE B CB. rofax, T - Napannakc B CeKyHaax ayr.
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SBGSIJHEH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Manwuii Ilec

MATNbIW NEC

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3HOE CKonneHne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpatHan 3sesna CnupanbHas ranaktuka AnnunTuyeckas ranaktuka

MepemeHHas 3se3fa [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

MHUKPOCKOII
MICROSCOPIUM

Cossesmue FOkHoro mnomymapus. Ero BmepBele Ha 3Be3[HBIE
Kapthl moMecTHn Hukoma Jlakainmb Bo BpeMs CBOMX HAyYHBIX
mccneoBanmit Ha Mbice JloOpoit Hamex e,

Hanbornee natepecHbie 00BEKTHL:
1. o Mukxpockonma — [BoifHast 3Be3/a, COCTOALIAS U3 KEITOTO
THraHTa crekTpainbHoro kimacca G8 (4,89m) u cryrnuka 10-i 3B.
BEJTUYHHBI.

2. IC 5105 — smmntuueckas ranaktuka knacca E4. Spkocts — 11,5™, yriossie pa3me-
pet — 2,5'x1,5". Haxommres psimoM co 3Be3moit 62 Mukpockora.

3. NGC6923 — crupanbHas ranakTuka
knacca Sb. 3aHuMaer Ha Hebe IUIOIIAfb
2,5x1,4'". Spkocts — 12,1m. Pacmoino-
keHa pagom c¢ ranaktukod NGC 6925
y TpaHHUIE ¢ co3Be3aueM CTpenbia.

4. NGC 6925 — cnupanbHas TramakTika
krmacca Sb. 3annMaer Ha HeOe TUIOMAMb
4,1'x 1,6'. Apxocts — 11,3™. Pacmonoaxe-
Ha y TPpaHuIb ¢ co3Be3nueM CTpernbia.
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3Be3,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Mukpockon

MWUKPOCKOI

Llaposoe 3Be3aHOE ckonneHne
« PaccesiHHOe 3B€3HOE cKonneHne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpatHas 3Besna CnvpanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemeHHas 3Be3ga FanakTuka ¢ nepembiukon HenpasunbHas ranaktuka
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Acmponomuneckuti cnpagoyHuK

MYXA
MUSCA

Cosesmue  okomomomsipHod  obmacti  FOxkHOTO  momymapus.
Worann baitep HaswiBan ero [luema (Apis). Opmynn [amreil B
1679 r. BHec ero B cBoil amiac mox HasBaHueM Jletaromas [Tue-
na (Musca Apis), a Huxona Jlakaiime — lOxuas Myxa (Musca
Australis). Camas spkas 3Be3qa 3TOro cos3Be3mus — o Myxu
(m = 2,7m). 310 romy0oii TMraHT CHEKTpaIbHOrO Kiacca B2.
Paccrosnue or Comnua — 305 cB. ner. Coxepxur 60 3Be3n, BU-

JUMBIX HCBOOPYKCHHBIM I1a30M.

Haubonee nurepecnsie 00bEKTHL:

1.

NGC 5189 — mmanerapHas TyMmaH-
HOCTb  HelpaBHIbHOH  dopmbl.  Sp-
kocTs — 10™, yrnoBoit quamerp — 2,6'.

Haxomurest Ha  ceBepo-BOCTOKE — co-
3Be3aus, psagom ¢ Lenraspom. Harmo-
MHHAET 10 BHJy CIIHpalb C TEpeMbld-
koil.  LleHtpanpHas  3Be3na  MMeeT
Oneck 14m,

NGC 4833 — mapoBoe 3Be31HOE CKOII-
nenue. Spxocts — 7,4™, yrioBoil nua-
merp — 13,5'. Ha kparo pazmuuarorcs
3Be31bl 12-f 3B. BENMYUHBL. YIalaeHO OT
Connua Ha paccrosuue 17 900 cB. ner.

NGC 4372 — mapoBoe 3B€3HOE CKOIl-
nenue. Spxocts — 7,8™, yrnosoil 1ua-
metp — 18,6'. Vaaneno or ConHua Ha
paccrosiaue 15 900 cB. 7er.
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3363[J,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

Myxa

MYXA

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 38e3HOE ckonneHne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3Besna CnvpanbHas ranakTuka dnnuntuyeckaa ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuveckuti cnpasodHuK

HACOC
ANTLIA

Co3Be3ue, Ha3BaHHOE B 4YEeCTb BO3MYLIHON TOMIBL, H300pe-
tenHoi PoGeprom bBoitnem. Ilomectun cosesme Ha HeGO B
1751 r. Hukona Jlakaitne. Camas spkas 3Be3ga a Hacoca umeer
Oeck Bcero Juinb 4,25m,

B ampene 1997 acrponHomsl 3 KemOpumka Hauum B co-
3e3nuu Hacoca 3IUTMNTHYECKYHO TalakTHKY, SBISIONLYIOCS die-
HOM MecTHO! Tpynmbl (CKomneHue, KyZa BXoauT M Hama [a-
naxrtika). Koopauuatst: o = 10h 01,8m u § =-21° 05

Haubonee naTepecHbIe 00BEKTH:

1. { Hacoca — xpartHas cmcTeMma, COCTOSANIAS W3 3BE3MIBI IMIABHOH MOCIENOBATENBHOC-
™ (Oneck — 6,35™, cmekrpanpHbli Kacc — Al) u cybruranta (Omeck — 5,93™; criek-
TpambHBIil K1acc — A9). Y mepBoif 3BE3IBI €CTh eIe CIHyTHHK — 3Be3fla IJIaBHOM

mocnenoBatTebHOCTH (Oneck — 7,21™, ciekTpanbHbiif kimacc — Al).

2. NGC 2997 — coupanbHas ranakTuka
knacca Sc. Spkocte — 10, yrnosoit
nuametp — 4'. B Teneckon xopomio 3a-
METHO LEHTPAIBHOE YIIOTHEHHE.
[Ipumenenne Oonee MOIIHOTO HHCT-
PYMEHTa IO3BOJIUT PaccMOTPETh Y31bl
B CIIMPAJBHBIX PyKaBax.

3. NGC 3223 — cnupanbHas ranakTuka
knacca Sb. fpkocte — 11, yriossle
paszmepsl — 4,1x2,6".
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SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Hacoc

HACOC

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHas ssesna CnupanbHas ranaktuka AnnunTudeckas ranaktuka

MepeveHHas 3Be3ga FanakTika ¢ nepemblyKoit HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHux

HAYI'OJIBHUK
NORMA

CosBesaue, pacronioxeHHoe psagom co CkoprmuoHom U Bon-
koM. Ha3BaHo B uecTb MIOTHMYBErO HMHCTpyMEHTAa. bBbuio mo-
MemeHo Ha Hebo Hukona Jlakaiinem Bo Bpems ero mpeObiBa-
Hus Ha Mbice JJoOpoit Hanexus B 1751 1.

Hanbornee natepecHbie 00BEKTHL:
1. RCW 103 — HCTOYHHK pPEHTTEHOBCKOrO W3Iy4eHHs, II0-
POXIACMBIl 0OBEKTOM C TEMIICpaTypoil OKONO 2 MIJH. Tpajy-
coB K D10, cKopee Bcero, OCTATKH CBEPXHOBOW 3BE3JIBI, BCIBIX-
HyBIIei okono 1 Teic. JieT Ha3al. Ha ee Mecte HaxomuTcs HEHTpOHHAs 3BE€3a MAaccOM,
HEMHOT0 MPEBBIIAIOLIEH CONTHEUHYIO, U Pa3MepaMu OKOMO 16 K.

2. NGC 6167 — paccesHHOE 3Be€3HOE
ckomnenue. Ilpencrasnser coboit Jo-
KalbHyl rpynmy u3 218 3Be3n, cKoH-
[CHTPUPOBAHHYI0 B HEOONBIIOM 00Be-
me (8') spxoctero 6,7, PacmonoxkeHo
CKOILIEHHE Ha paccTosHuu 2,4° 0T 3Be3-
mel y HayrombHuKa, MOYTH Ha TpaHMIE
¢ co3Be3eM JKepTBEHHHKA.

3. NGC 6134 — paccesHHOe 3Be€3IHOE
ckomnenue. Slpkoctb — 7,2™, yrioBoit
muametp — 7'. Comepxut oxorno 180 3Be3n.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Hayeonvrnux

HAYTONlbHUK

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka dnnuntuyeckaa ranakTuka

MepemenHas 3se3na FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmporomuteckuii cnpagouHux

OBEH
ARIES

3oamakanbHOE CO3BE3HE, MPEJACTABIAIONICE IEPBbI 3HAK 30-
nuaka. CerofHs Hayalo OTCYETa 30/IMAKATBHBIX 3HAKOB HAXO-
JUTCS yke B CO3Be3IMH PbIO, Kysma oHO mepeMecTHioch BCNe[-
creue npeneccnd. ConHIE HPOXOAMT depe3 3TO CO3BE3NME C
KOHIA ampens 10 cepeluHsl Mas. B co3sesgmm Haxomutcs ac-
TepH3M, KOTopbIi HasbiBaeTcs CesepHas Myxa.
Ha3Banne co3Be3mms CBS3aHO C HECKOJIBKUMH JIETCHIAMIL
CornacHo ofHOW M3 HMX, y Haps beotmn ATaMaHTa M €ro JKeHsI
Hedener 6pum netn ®Opuke n [ema. Tak cnydmmnock, 4to ATamaHT
OO0 IPYTYIO JKEHIIMHY 110 MMEHHM VIHO M jKeHmICA Ha Hel, ocTaBuB Cioro xkeHy. A MHo
BiroOmack B mackinka — Opukca u crana poduBarhest ero Onmmsoctd. Opuke oTkasan Mayexe
U oueHb ee paccepam. MHo peurnna yours @pukca u [exny, Ho MaTh Hociana UM Ha MOMOIIb
30J10TOr0 OBHa Xpu3oMaina, ceiHa Oora Henryna u Teodaruu. OBeH JOIKeH OBUT JOCTaBUTH
Opara u cecrpy B Komxuny. Bo Bpems mepenera ['emna ymana B Mope W yTOHyna B paioHe
Japnanenn — nponusa, paszenstomero Espony u Asuto. 910 MecTo, Ijie IpOU30LILIA Tpare-
Ius, npexae HasbBanoch [emnecriont (Moct [emner). @pukc moctur Gepero Komxunpl, rie
OBl pajiylIHO MPUHAT LApeM D3ITOM, a OBEH Benel NpuHecTH cedst B kepTBY 3escy. [locie
CMEpTH OH MOAHSICS B HE0O, M MBI JI0 cuX mop HaOmoxnaeM co3ese OBHa. OcraBuieecst oT
HETo 30JI0TO¢ PYHO, BBIBEIICHHOE B Jy0OBOH polie, MOCBAIMEHHOR Apecy, SBHIOCH MPUYH-
HOH €el1le 0OJHO! TepOMYECKOH AMOMEH, H3BECTHOH KaK OXOJ aprOHaBTOB.

Jlpyras IereHna TOBOPHT, YTO CO3BE3JME HA3BaHO B UECTh OBHA, MOKA3aBIIETO MYTh
oory Baxxy (baxycy), xorna oH Omyxzaan B nubepuiickoil mycTbiHe. B Harpamy 3a ato Bakx
HE TOJBKO TOMECTHJ OBHAa Ha He0O, HO M pacmoJOXWI B TaKOM MecTe, IJie BCS NPHpOja
pacuBetaet, koraa ColHIe BCTYIAeT B 3TO CO3BE3/IUE.

Haubonee nurepecnsie 00bEKTHL:
1. y OBHa — JBOiiHas CHICTEMA, COCTOAMIAS U3 JBYX 3Be3] OJeckoM 4,8™ u 4,8m,

2. ) OBHa — J1BOIiHAS CHCTEMA, XOPOIIO PA3THIAMAS B TFOOUTEICKUE TENCCKOIIEL.
CocTouT U3 3Be3] -1 ¥ 7-1 3B. BENHYHH.

Spxue 3Be3p1 m M Sp C r "
o - Famans 2.01 0.65 K2 1.15 65.9 0.049

m - BUIuMasd 3B€3/1HasA BEIUYHHA, M - abcomoTHas 3BE3HAA BEIMYNHA, Sp - CHEKTpaHbHBIfI KJtacc,
C - mokazarenb BETA, T - PACCTOAHUE B CB. T'OJaX, T - Mapa/UIaKC B CEKYHIAX AYyI'H.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnasi TyMaHHOCTb

Oegen

OBEH

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnuntuyeckas ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHux

3. m OBHa — JBOiiHas 3Be3jia cuHe-Oenoro upera S5-i 3B. BeMuuuHbL MokeT OBITB paz-
JIeNIeHa TONBKO TIPH OOJBIINX YBETHYCHHSX.

4. TT OBHa — mnepeMeHHas 3Be3fa, OTHOCAMIAACA K TpyNme SPYNTUBHBIX. 3a IMOCTeE-
mare 50 meT oHa m3MeHsma cBoit Omeck ¢ 9,5 ;o 12m B 1982 r. Gneck ymeHbImCS J0
KPUTHYECKOr0 3HAYEHWs M CTal paBeH 16™. Ota 3Be3ma jBoiiHas. Vmeer opOuranb-
Hbll mepuox 3,3 4. MccrmeoBaHuS B PEHTTEHOBCKOM MAMANA3oOHE NOKA3amd, 4TO OHA
ABNSETCS TEPEMEHHBIM HCTOYHMKOM PEHTIEHOBCKOTO H3lydeHus. IlepeMeHHOCTS,
CKOpee BCEro, CBf3aHa C OPOWTANbHBIM JBIKCHHEM KOMIOHEHTOB. McTOYHHMKOM
M3ITYYCHHS SBIACTCS TOPSUMiT AKKPEIMOHHBIHN JHCK.

5. NGC 772 — cnupanbHas TranakTHKa
K1acca Sb, pacronokeHHas Ha paccTo-
suuu 1,3° o1 3Be3zel Y OBHa. Spkocts —
10,3m yrnoBsle pazmepsl — 7,5'x4,0'.

6. NGC 877 — coupanbHas ranakTuka

KTacca Sc, pAcToNoXeHHAS HeJaleko
or 3Be3abl 19 Osna. fApkocts — 11,8,
yrinosbie pasmepsl — 2,3'x 1,8,

7. vdB 16 — cBemas oTpakatomas Ty-
MaHHOCTb.  PacmonoxeHa B caMoM
yriy co3se3qus OBHAa Ha CTBIKE C CO-
3pesmuamMu Temsia u Ilepces. Hwmeer
HEKHO-TONy00H 1[BET, HO HEOOMbIIYIO
ApKOCTb. YTII0BbIE pasmepsl — 11'x5'".
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8. NGC 972 — cnupanbHas ranakTuka
K1acca Sc, pacroiokeHHas HeJanexko
oT 3Be3abl 41 OBHA, Ha rpaHUIE C CO-
3Be3ueM TpeyronbHuka. fpkocts —
11,25™, yrnosele pasmepsl — 3,6'x2,0".

9. NGC 976 — cnupanbHas TramakTHka
Knacca Sb, pacronoxeHHas IOYTH B
CepelHE  CO3BE3[MA, HENANEKo OT
3Be3zbl 26 OBHa. Spkocts — 12,4m, yr-
noBbIe pasMepsl — 1,7x1,5".
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Acmponomuueckuii cnpagouHuK

OKTAHT
OCTANS

Cossesaue [OxHOro momymapus, B KoTopoM Haxoautcs HOx-
HBli nomoc Mupa. B aroift obmactu Her spkux 3Be3n u HOxHbli
TIOJIIOC HUYeM He 0003HaueH.

Haspano co3sesgue B uyecTh OKTaHTa — acTPOHOMUYEC-
KOr0 HABUTALOHHOrO MHCTpyMeHTa. [lomecTwn ero Ha 3Be3n-
Hele KapThl Hukoma Jlakaiine Bo BpeMs pabotsl Ha Meice Jl00-
poit Hanexpl. CTpaHHO TO, YTO 3TO CO3BE3AME HE COAEPIKHUT
3BE371, UCTIONb30BABIINXCS IS HABUT AL

Haubonee nurepecnsie 00bEKTHL:

1.

) OkTaHTa — JBOWHAs CHCTEMa, PACTAJAIOMA’CH NpPH HAOMIOACHWH B HEOONbIINE
TEJIeCKONBl Ha [1BE 3Be3bl CreKTpanbHOro kiacca G8 5-if u 7-i 3B. BemuuuH. Cucre-
Ma ynanena ot Connua Ha paccrosHue 435 cB. net.

¢ Oxranta — Ommxaifmas x HOxHOMY ToNIOCY MEpa 3Be3ia, BHAMMAsS HEBOOPYXKEH-
HbIM TJa30M (HAaXOOWTCS OT HEro Ha pacctosHuM 1°). OTO 0enoBaTo-KeNThii TMraHT
crektpanbHoro knacca FO. brneck — 5,457, 3Besna ynanena ot ConmHua Ha paccrosi-
Hue 270 cB. ner. HOxHBIH monroc Mupa 00pasyeT paBHOCTOPOHHMH TPEYTONBHHK CO
3BesiaMu ¢ U T OxraHta. B pesynprate mpereccun OH MEIEHHO IepeMellaeTcs
cpemu 3Be3q U yaangerca oT ¢ OKTaHTa B CTOPOHY co3Be3aust XameneoHa. 3a 100 mer
TepeMeLIeHHe COCTaBUIIO0 0Koo 15",
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SBGSIJ,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnasi TyMaHHOCTb

Oxmanm

OKTAHT

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnuntuyeckas ranakTuka

MepemeHHas 3se3ga lanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmponomuneckuii cnpagoyHuk

OPEJI
AQUILA

KpacuBoe cos3Besmme, nexamee Ha mosnoce Mueunoro Ilyrm.
Camas spxas 3Besga cossesmud — o Opma — AnbTanp, 410 B
nepeBofe ¢ apaOcKoro o3HauaeT «ierAmmii opem». OOpasyer
BMmecte ¢ [lere6om u Beroit Jletauit TpeyropHIK.

B rpanuiax co3Be3mms HAaXO[ATCA KpacuBble 3BE3JHbIE 00-
JaKa, IEpPeceYeHHble TeMHbIMU IbUleBbIMM TnfTHamu. Cornac-
HO jpeBHeH nerenne, Open sBisercs oxHod w3 mrun (Jlebemp —
BTOpasi), Ha KOTOphIX oxoTics Iepaxn. Takke oH Oblm mruueii
Bractutens 6oros — 3eca. Beero ke nTui 0610 TPU, HO Ha

MecTe sictpeda ceifuac Haxoxutes co3Beszme Jlupsl. I1o Tak HazeiBaeMble CTuMbanuiic-

KHC NITULLBI, YTIOMAHYTBIC B OIIMCAHUU OJHOI'0 U3 MOABUTOB FepaKﬂa.

Haubonee nurepecHbie 00bEKTHI:

1. n Opaa — nepeMeHHast 3Be3/1a, OJIHA U3 CaMbIX ApKUX 1edenn. breck Mensercs ot
4,1 no 5,3m3a 7,2 nHs.

2. 15 Opna — pBoiiHasg cucTeMa, COCTOAIIAS M3 JKENTOH 3BE3AbI S-H 3B. BENMYMHBI U
0oJee TYCKIIOro KOMITOHEHTa OJ1eckoM 7™,

3. V603 Opaa — camas sipkast HoBast 3Be3/ia n3 HaOmozasmmxcs B XX B. 10 nions 1918r.
9Ta 3Be3/a JocTuria Omecka -1,1™ u Obuta Takoi ke sApkoit, kak Cupuyc. Ceituac mpen-
CTaBIACT CO0OW Cnadyl 3aTMEHHO-TICPEMCHHYIO 3Be3ly 12-ff 3B. BENMYMHBL, COCTOS-
IR0 U3 OENOTo KapiuKa U HeOONMBIION 3Be3/IBI TIABHOH MOCIEI0BATEIBHOCTHL.

4. VB 10 — 3Be3ga Ban becOpoka — oueHp cnabas 3Be3ia, M3Iyyaromias SHEPrHH B
600 Teic. pa3 Mmenbme, yem Commne. Jlonroe Bpems cuuTamach camoil crmaboil 3Be3-
noit. Ee abcomorHas 3Be3/Has BemimunHa papHa 19,3 Ecri ObI 3Ta 3Be3/1a HAXO/IH-

SIpkue 3Be3b m M Sp C r a"

0, - AmpTanp 0.76 220 A7 0.22 16.8 0.194

B - Anpmans 3.71 3.18 G8 0.86 44.7 0.073

v - Tapazen 2.72 -3.03 K3 1.51  460.7 0.007

5 3.36 2.51 FO 0.32 50.1 0.065

m -

BUAMMas 3Be3aHas BenuuuHa, M - abconioTHas 3Be3aHas BenuumHa, Sp - ChekTparbHbIA Knacc,

C - nokasaTtenb LBeTa, I - pacCTOsHUE B CB. roax, T - napannakc B CeKyHaax ayr.
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MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

OPEN

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHas 3sesna CnvpanbHas ranakTuka AnnmnTudeckas ranaktika

MepemeHHas 3seana [anakTika ¢ Nnepembl4Koil HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK

nach Ha Mecte ConHua, To uMena ObI YIJOBBIE pa3Mepbl NPUMEPHO Takue, Kak Bene-
pa, a cerwia Obl kak Jlyna B monmHomynue. VB 10 oTHOCHTCS K Kiaccy KOPHYHEBBIX
KapIUKOB M Jaxe He MOJHUMAaeTcs [0 Hayana IJaBHOH IOCNeoBaTeNbHOCTH. B
HeJpax TakuX 3Be3[ TeMIepaTypa HACTOIBKO Mala, YTO TepPMOSJEpHBIC PEaKLUMU He
HYT, @ CBETUT 3BE€3/la 3@ CUET PHEPIUU TPaBUTALMOHHOrO cxarug. VB 10 ymamena or
Connia Ha paccrosaue 19 cB. net u nmeer oieck 17,4m,

57 Op.ﬂa — I[BOﬁHaH 3BC3/1d, COCTOALIAs U3 IByX KOMIIOHCHTOB 6-11 3B. BEIMYMHEL

SS 433 — MomHBII pagMOUCTOYHKK, COOTBETCTBYIOIIMII B BHAMMBIX Jydax 3aTMeEH-
Ho-ABoMHOM 3Be3ne V 1343 Opma. CucreMa COCTOMT M3 HEHTPOHHOM 3Be3IBI (MK
YEepHON [BIPbl) M OOBIYHOHM 3BE3/BI, 3AMONHSIONEH CBOMM BEIIECTBOM IOJIOCTh Porma.
OpOuransublii mepuon cucteMsl — 13 nuedl. HaOmomarotcs BbIOpockl Matepun c
NEPHOJOM OKONIO 5 MeCANeB M JOCTHTAKOIHE CKOPOCTH B HECKOIBKO JIECATKOB
THICSY KHIIOMETPOB B CEKYHILY.

NGC 6709 — paccesHHOE 3Be31HOE
CKOILICHHE, pacToliokeHHOe B Oora-
Toii 3Besmamu  obmacth  MiedHOro
IIyru. Copepxur oxono 40 3Be3n u
uMeeT Apkocth 6,7™ Ha Hebe 3aHmMa-
€T 0071acTb ¢ yIIIOBBIM AuameTpom 13'.

NGC 6755 — paccesHHOe 3Be€3IHOE
CKOIUIeHHe. 3Be3aHas BenuunHa — 7,5™,
yrioBoil auamerp — 15'. VapaneHo or
Connua Ha paccrosuue 4 800 cB. ner.
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Open

NGC 6760 — mapoBoe 3Be31HOE CKOII-
neHue. 3Be3Has BemuunHa — 9,1m, yr-
70BOH 1mamerp — 6,6'. ViganmeHo or
Connua Ha pacctosuue 13 ThiC. cB. J€T.

10. NGC 6781 — mnanerapHas TyMmaH-

11.

12

HOCTb, pACIIONOXKCHHAS HA PacCcTos-
min 3,8° ot 3Be3mpl O Opma. [[oBONBHO
cmabas (11,8™) n 6ombimas (1,8").

Barnard 143 — TemHas TyMaHHOCTS,
pacronoxeHHas Ha paccrosHun 1,5°
or 3Be3upl Y Opma. 3annmaer Ha Hebe
obnactb jmamerpom okoio 40'. Jlyume
BCEro HaOmoxaTh B OMHOKJIb MIM B Te-
JIECKOTI ¢ OOJIBLIMM TOJIEM 3PEHHUS.

NGC 6803 — mnnaHerapHas TYMaHHOCTb, MMEIOIIAs BUI MalleHbKOro Kojbla. Hwmeer
HeOompImne pasmepsl (6") u goBombHO cinabas (11,3™). [l ee HaOMFONCHUS HYXEH Tele-
ckor ¢ 00bektrBoM He MeHee 100 My, Y nanena ot Connia Ha paccrostaue S 200 cB. Jier.
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Acmponomuueckuii cnpagouHux

OPUOH
ORION

OIHO W3 CaMbIX KpPacuBBIX CO3BE3/IMI 3BE3IHOTO H€6a, COCTO-

SIICC U3 OUCHD APKUX 3BE3].

Haxomutcs Ha momoce Mneunoro Ilytu, B okomo3kBaTo-
puanbHOi oOnmactn. HasBaHue cO3BE3MSA NMPOUCXOIMT OT HMe-
Hu cbiHa [loceiimona u pouepu uaps Kputa Munoca. Opuon
OblT O4YeHb CHIBHBIA M Xpabpblii oxotHmk OH XBacTaiucs, dTO
YHUUTOXUT BceX 3Bepedl Ha 3emie, U MOCTENEHHO IIEN K HC-
TNONHEHNIO 3Toro obermanus. Bosnerozmosas, Ooruns 3emmm e,
no mpockOe OOTMHM TpPHPOABI M 3Bepedl ApTeMujpl, Haclana

Ha Opuona snosutoro CKOpnHOHA, KOTOPBI CMepTeNbHO paHun oxoTHuka. [locie

cmeptrt OpHOH OBLT IepeHeceH oramu Ha HeOo BMecTe co CBOMM 1ICOM CHpHYCOM.

Haubonee nurepecHbie 00bEKTHI:

1. o Opuona - Bereabreiise — KkpacHblii CBEPXTUIaHT CHEKTpambHOrO kiacca M 2,
menstonmit 6meck ot 0,4 o 1,3™ 3a2 335¢cyTok

2. P Opuona - Purean — camas spkas 38e3/71a co3Be3aus. bneck — 0,18m.

3.  Tymannocts Opmona - M42, NGC 1976 — BumuMas HEBOOPYKEHHBIM TITa30M

OMHUCCUOHHAs TIa3ombUICBas TYMAHHOCTb, HAXOJAlIasACd 1[04 MOACOM OpI/IOHa, BO3-
JI€ 3BC3JIbI 0 OpI/IOHa. Ota TYMaHHOCTb BXOAUT B OFPOMHLIﬁ ra30IbUIEBOA  KOHIJIO-

Mepar ¢ JuHeHHbIME pasMepamu 35x200 cB. JeT, 3aHHMAIOIUH OONBINYI0 YacTb CO-
33 OpuoHa u Haxopamuiics Ha pacctosHuu 1 300 cB. et ot Conxia. B

"

Slpxue 3Be371bl m M Sp C r i

o - betenbreiize 0.45 5.26 M2 427.5 1.5 0.008
B - Purens 0.18 -6.69 B8 7729  -0.03 0.004
y - bemnarpuxkce 1.54 -2.80 B2 2430  -0.22 0.013
0 - MuHTaka 222 -5.12 09.5 916.2 -0.17 0.004
{ - AipHuTaK 1.74 -526 095 8174 020 0.004
¢ - ApHKIaM 1.65 -6.45 B0 13422 -0.18 0.002
Kk - Caud 2.02 -4.73 B0.5 721.6 -0.17 0.005
)\ - Mewncca 3.39 -4.16 0 1055.5 -0.16 0.003

m - BUOWMas 3Be3aHas BenuuuHa, M - aBConioTHas 3Be3fHas BEnuuMHa, Sp
C - nokasatenb LBeTa, I - PacCTOsHWUE B CB. rofjax, Tr - napannakc B CekyHaax ayru.

- cneKkTpanbHbIi Knacc,
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SBSS,ElHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

Opuon

OPUOH

Llaposoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranakTuka dnnuntuyeckaa ranakTuka

MepemeHHas 3sesna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHux

tymanHoctH OpuoHa wWueT mporuecc
3Be31000pazoBanns. Momozpie  3Be3-
JIbl, BXOISMIINE B TYMaHHOCTb, NPHHAJ-
JeKaT K crektpamsHoMy kimaccy O u
nmeroT Bospact Menee 100 teic. ner. Ty-
MaHHOCTh OpHOHA 3aHMMaeT IUIOMAb
0KoJIO 1° M XOpOIIO BHAHA HEBOOPY-
JKEHHBIM TJIa30M B BUJE TYMAaHHOTO
TSTHA.

Tpanelmﬁ - 01 OpHOHa — UCTBIPEC OYCHb MOJOABIC 3BE3JbI, HAXOIAIIUCCA B ICH-

Tpe TymManHocTH OproHa. CrieKTpanbHble Kiaces 38e3 — oT 06 10 B3.

Opnon A — o0macTb MOHM3MPOBAHHOTO BOJOPOJA, OCBEIEHHAS OJHOH M3 3BE3N

Tpaneupm U ABJIAOMIAACA HCTOYHUKOM PpagnOBOJIH.

YY Opuona — oueHb Monojas nepeMeHHas 3Be3da MAccoil MeHbIle, 4eM Macca

aByx Connu. ITo Bo3pacty miaaute, uem T Tensla.

FU Opmona — HempaBuibHas NepeMeHHAs 3Be31a, KOTOpas 3a HECKOJNBKO Mecs-
neB B 1936 r. yeemuumna cBoil Omeck Ha 10 3B. BemuumH. [locme 3toro Omeck 3Be3bI
OCTaeTcs TOYTH IOCTOSHHBIM M coctaBimser 10,5 B ee dectp Bce mopoOHBIC mmepe-

MEHHBIE Ha3bIBAIOTCA (DYOPBL.

OpuoOHHJBI - MCTEOPHEIH TIOTOK, CBS3aHHBIH ¢ KomerTod [amies, HaOmomaemsiit

oko110 20 OKTSOpSL.

M 78 - NGC 2068 — cpeTnas rasosas
TYMaHHOCTb CIIEKTPabHOro Kinacca BS.
Spkocts — 8,3™, yrioBbIe pa3Mepsl —
8'x6'.
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10. NGC 1788 — otpaxkaromas TymaH-
HOCTb, MMEIOIIIAs IapO00OpasHyIo CTPYK-
Typy, AuamerpoM okoio §'. Panom Ha-
XOJATCS TP JIOCTATOYHO SIPKHE 3BE3JIBI
(oxom0 8™), CBSI3AHHBIE C TYMAHHOCTBIO.

11. NGC 1981 — paccesHHoe 3Be3HOE
CKOIUICHHE C TYMAHHOCTBIO, PACIOINo-
xeHHoe BBepxy «Meua Opuonay. Ckon-
JIeHHe WMeEeT SIPKOCTh 4,6™, BKJII0YaeT
okono 20 3Be37 M 3aHUMAeT IUIONIAIb
auametpoM okoio 25'. B coctaB ckom-
JICHHS BXOJAT [IBE [BOMHBIC 3BE3JIBI:
Struve 750 (6™ u 8 Ha paccTOSHUU
4,3") u Struve 743 (6,9 u 8™, Ha pac-
crosuuu 1,8").

12. NGC 2024 — tymanHocTb «IL1ams»,
miomane 30'x30". [Ipencrasmser coboit
YacTh TYCKIOH TYMaHHOCTH, OKpYyXa-
fomei 3Be3ny AmbHuTak ({ Opuona).
Best TymMaHHOCTH 3aHMMaeT OTPOMHYIO
wiomags M mnpoctupaercs K «Medy
Opwmona» (38e3abl 0! 1 62 OproHa).

13. NGC 2194 — paccesHHOe 3Be3HOE
CKOILICHHE, BKIIF0Uaromee 0koj1o 80 3Be3 .
Obmas spxocts — 8,5™. [Tnomans, 3a-
HHMMaeMas CKoIIeHHeM, — okoio 10'.
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Acmponomuueckuii cnpagoyHuK

IHABJIMH
PAVO

Cossesmue Ilapmuua Haxomutcs B FOKHOM monymapuu, Hena-
nexo ot lOxHoro momoca mupa. CornacHo nerenpe, Ilapmun —
310 Aproc, 3HaMEHWTHIH cTpomTtens kopadus Apro. Ilocie Toro
KaKk KopaOmp Apro ObuI momermieH Ha Heb60, Aproc mpeBparuics
B [IaB/IMHA 1 0KA3aJICS TaM Ke.
Ectp tarke muenue, uto IlaBmun — 310 Apryc [lanomtec,
BexuKaH, cbi ['en-3emiu. Ha ero tene 6buto 100 rnas. Iepa npu-
CTaBWia HeychlmHOro Apryca cropoxuts Mo, Bo3mobieHHYHO
3eBca, mpespameHHylo B kopoy. Ilo mpukasy 3eBca macTyx
Obu1 your I'epmecoM, TpeBapuTeNbHO YCHIMMBIIEM €ro MIpod Ha cBHpend. [epa mepe-
Hecla I71a3a Apryca Ha OnepeHue MaBIuHa.
Brepsbie co3sesnue [laBnuna nossuiock B «Ypanomerpun» Y. baifepa.

Haubonee naTepecHsie 00BEKTH:

1. « IlaBmmHa — nepemenHas 3Be3na. OTHOcHTCS K THIy Iedenn. ITO KenTo-Oembrit
CBEPXTUrAHT criekTpanbHOro kiacca F5. baeck mewnsercs ot 3,9 no 4,8m 3a 9,1 cyrok
Paccrostaue ot Contua paBHo 546 cB. net.

2. NGC 6752 — wapoBoe 3BE3/[HOE CKOII-
nenue. Spkoctb — 5,4™, yrioBoil nua-
merp — 20'. DT0 CKOIIEHHE MMEET He
OYeHb MPaBUIbHYIO MapoByko dopmy. Ha
Kpato BH/IHBI 3Be3/1bl OeckoM 11m — 16m.

3. NGC 6744 — cnupanbHas ['anaktuka
¢ mepembrakoil Kmacca SBb. Haxomut-
ci Ha paccrosHud 2,6° OT 3Be3fbl
) [apmuna. YrioBoii guamerp —15,5'",

¢ ¢ 8 ¢ % v A W P PR AW G W E R U RS NS SN E S LA S S
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MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHoOCTb
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LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3Be3na CnupanbHas ranakTuka Annuntuyeckas ranakTuka

MepemeHHas 3Be3ga lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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IHAPYCA
VELA

OT0 CO3BE3AME pAaHbIIE BXOAMIO B OZHO OOJBIIOE, Ha3bIBaB-
meecst Kopabms Apro. Ha atom kopabne, moctpoeHHOM 10 co-
Bery OormHu AcdwHbl, B nanekylo Komxumy 3a 3070TBIM pYHOM
INaBaNM aproHaBThl. Bo3rmaBmsn repoeB Ommafbl BOCIHUTAH-
HUK KeHTaBpa XupoHa — Scon. Bmecte ¢ mmm Obumm [epak,
Tese#t, Opdeit, Kacrop, ITommunesx u mp. Kopabnp Obu1 orpom-
HeiM — Ha 50 Becen. Ilocie MHOrOYMCIEHHBIX MPUKIHOYEHUH
repod J00BLTM PyHO, HO Ha OOpAaTHOM IMyTH yHada OT HHUX OT-
BEpHyJach. Heckonmpko JIeT NpHULIOCh IUiaBath SIcony mo Oyp-
HOMY MOpIO, CKHTaTbcsl 10 Oe3miofHBIM M jukuM Oeperam. B cossesmun [lapycoB 3Besmbl
aup otcytcTBytoT. Camas spkas 3Be3zia — y [lapycos.

Haubonee naTepecHsie 00BEKTH:

1.y MapycoB — xpatHas cucrema. CrnaOblii CIYTHUK SBISETCS CHCKTPAIBHO-IBOHHON
3BE310H, cocrosmiedl M3 3Be3ibl THmAa Bombda—Paiie u ropsuell 3Be3nbl riaBHOM
TIOCIIE/I0BATENBHOCTH  CrieKTpaibHoro kinacca O. OpOuWTanbHBIA Tepuoj 3TOM  CHc-
TeMbl paBeH 79 mHaM. Macca 3Be3npsl Thna Bonsha—Paiie B 50 pa3 mpeBbimaer coi-
HEUHyI0. JTO caMmblil sApkuii 00BbekT Takoro Twma. Cucrema ymameHa or ConHma Ha
paccrostaue 520 cB. net. baeck 3e3ze! ¥ [Tapycos — 1,83m.

2.  Iyascap Vela — mynscap ¢ mepuo-
nom Bpamenus 0,0892 ¢, ynaneHHsId
ot ConHna Ha paccrosuue 1500 cB. net.
Haxomutcs B ueHTpe OrpoMHOH TYy-
MaHHOCTH, KOTOPYH) OTKpBUI aBCTpa-
muickuit actpoHoM Cecunmb ['ymm. Ota
TYMaHHOCTb ~ COCTOMT U3  OTPOMHBIX
001aKOB  MOHM3MPOBAHHOTO  BOJOPO-
Ia U 3aHMMaeT Ha HeOe o0JacTh aua-
metpom 20°. BHyTpu TymaHHOCTH Ha-
XOJATCA OCTaTKM B30PBABLICHCS HECKONBKO THICAY JIET HA3aj CBEPXHOBON 3BE3.BI
(Vela SR) u 3Be3ma y Ilapycos. Ilymecap Vela — OwicTpoBpamiaromiascs HeHTpOHHAs
3B€3/a C CUJIBHBIM MAarHUTHBIM MOJIEM.

® B 5 ¥ E E 4 % N S U N N N Y SN NN S B E G S 4N G NN I AN SR e E A A
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Acmponomuveckuti cnpasoyHuK

HEI'AC

PEGASUS

Bomblioe xpacuBoe co3Besaue Ha 3Be3nHoM Hebe. OOpasyer kBaj-
paT U3 SAPKHX 3BE31 BMECTE CO 3Be3/0i a AHapomessl (OHA paHb-
me npuHaanexana Ileracy). HasBanue mpoucxomur oT nerenjap-
HOTO KpbU1aToro koHs Ileraca, BbuneTeBIIero u3 TynoBuma ['oproust
Mey3bl, nocne Toro xak Ilepceit orpyoui eii ronosy. OcoGonuB-
LIMCh, KPBUIATHIN KOHB TONETeN Ha ropy [ eTMKoH, oOuTauie Mys,
U yAapoM KombITa 1o ckane oteep3 uctounuk C atux mop Ilerac

ABJIACTCA CUMBOJIOM ITIO3THYECKOI'0 BIOXHOBCHHA.

Haubonee naTepecHsie 00BEKTH:

1. P Ieraca - Illear (mme4o) — KpacHBI TWTaHT C TepeMEHHBIM OmeckoM. I3meHe-
Hie OMecka POMCXOIUT HEPETYIAPHO OT 2-1 /10 3-if 3B. BETMMYHHEL

2. ¢ Ileraca - Duud — /BOKHAS cHUCTEMa, COCTOANIAS M3 KPAcCHOrO THIAHTa CIEKT-

panbHoro kinacca K2 Oneckom 2,4™ u caboii 38e3104KHd 9-1 3B. BEMUMHBL

3. L Ileraca — ﬂBOﬁHaﬂ CUCTEMA, COCTOAIIas H3 Cy6FI/IFaHTa CIICKTPAJIbHOTO Kjacca

F5 6neckom 4,1m 1 criaboii 3Be3/51 9-i 3B. BETHUKHEL

4. AG Ileraca — spynTuBHas mepeMeHHas 3Be3za. B 1870 r. Habmomanack BCIBIIKA, KOTIA
Oneck Bo3poc 10 6-if 3B. BemmuuHBL CErofHs 3TO 3Be3ia 8-i 3B. BENHYMHBI, MEHSFOMIAS
cBoIl crekTpanbHbii knace. B 20-x rr XX B. oHa nmena chekTpanbHbIi knace B, a ceroa-
HS MMEET YepThl TMTaHTOB kiacca M. JTo JBoilHas cuctema, COCTOAIIAS M3 THraHTa U

Hebonbol Ooree ropstuei 38e3x6l. OpOUTANBHBIHN epHOX cHcTeMB — 827 IHEi.

5. Kpunrer CTeqlaHa — TIpynna u3 TATH TaJaKTUK PAcIoJoXKEHHAd pAAOM C Trajlak-

tuxoit NGC7331. Brmouaer B ceds: NGC 7317, 7318A, 7318B, 7319 u 7320. Yetsipe

"n

Spxue 3Be37p1 m M Sp C r T
o - Mapkab 3.80 -1.92 B5 -0.16 4543 0.007
B - ear 2.44 -1.5 M2 1.65 199.2 0.016
Y - Anbrenut 2.83 2231 B2 -0.19 3332 0.010
€ - JHu

m - BuauMasd 3B€31Had BCIIMYKMHA, M - abcomroTHas 3BC3Had BCIIMYKMHA, Sp - CHeKTpaJ'ILHBIfI Kiacc,

C - mokasarelb 1[BeTa, T - PACCTOSHUE B CB. FO/[aX, T - MAPAUIAKC B CEKYHAaX YT,

4 4 6 4 % 2 2 A 8 AR SRR
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SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Ilecac

NErAC

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas ssesna CnupanbHas ranaktuka JnnunTudeckas ranaktuka

MepemeHHas 3Be3ga FanakTuka ¢ nepembIukon HenpasunbHas ranaktuka

179



Acmponomuyeckuti cnpagoyHuK

TallakKTHKY W3 KBHHTETA HMMEIOT IpaK-
THYECKH OJMHAKOBOE KpAacHoe CMe-
IIEHHE, T.6. OHM HAXOMATCA HPHMEPHO
Ha OJHOM paccTosiHUM OT Hawel [a-
makTikd (270 mutH. cB. Jet). bompmas
CIMpaibHAas  TANAKTHKA  HAXOIMTCS
HaMHOTO ONIMKE W JIeKUT Ha Jyde 3pe-
HHS TIepel JIeKUMH ranaktukamu. U3
YETBIPeX MAICKMX TaNaKTHK TPH Tanak-
THKH CTalKMBAKOTCS. 13-3a NPHIMBHBIX
TPABUTALMOHHBIX CHI MX (pOpMa CHIIb-
HO HCKakeHa. YeTBepras — HOpMaib-
Has OJUIMNTHYECKas TramakTuka. Bmep-
BBIE 3Ty IPYHIy HaOMoaln (paHIy3cKuit
actporom Dnyapn Credan B 1877 T.
Henasno sty rpymmy cdororpadupo-
Bal KOCMHMYECKHMH Tenmeckom Xa0Oma,
4TO IIO3BOJNWJIO PAaccCMOTPETb Taslak-
THKH Ooree moxpo6HO. [lns Toro uTo-
Obl MX HaOmMoOJaTh acTPOHOMY-MOOMTENI0, HyKEH MOIIHBIH TENECKON, C JHaMETPOM
obbexTiBa He Menee 25 — 30 cM. SpkocTh ranakTHk — okono 15™. VrioBbie pasMe-
pHl Beel obmactn — 1'—2'.

6. MI15 - NGC 7078 — mapoBoe 3Be3-
HOE CKOIUICHHE, OJHO M3 CaMBIX ILIOT-
HeIX B [amaktuke. Xopomo HaOmona-
ercsl Jiake B OMHOKJIb KaK TYMaHHOE
natHo.  Mmeer  neopmupoBaHHOE
AP0 M MHOTO TNEPEMEHHBIX 3BE3l U
nynscapoB. CerofHs H3BECTHO B 3TOM
CKOIVIEHMH OKoln0 112  mepemMeHHBIX
3Be3, OONBIIMHCTBO M3 KOTODBHIX Iie-
Genmpl. Kocmuueckmit Teneckonm Xao-
Oua criermanbHo n3yydan sapo M 15.
Wccnenoanus nokasaiy, 4to OHO
TIPETEPIIENO TaK Ha3bIBAEMBIH «SIepHBIH Komnarcy. OIHaKo, ele He BBIICHEHO, 5B~
JsieTcst v po M 15 oueHb IIIOTHBIM 13-33 TPABUTALMOHHOTO B3aHMOIEHCTBHS
3BE3/1, WIH TaM HaXOJMTCA TUIOTHBIA 00OBEKT THIIa THTAHTCKOI YepHOH JIBIpHI. Sp-
KOCTb — 6,2™, yrioBoii auamerp — 12,3".

P € & 6 4 % 4 4 6 4 2 8 4 & 4 F A S AR G SR N A S P A SR E N GO RS OB ET e
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Ilezac

7. NGC 7331 — crupanbHas TamakTHka
kmacca Sb. Spkocte — 9,5™ yrimoBbie
pasmepsl — 10'x4". Jlyume Bcero Ha-
Omonath B TENECKON C JMAMETPOM
o0bekTHBa 0T 20 cM.

8. NGC 7479 — cnupanbhas ['anaxtuka ¢
mepeMbrakoil  kmacca SBb.  Haxomut-
c Ha paccTosHUM 2,7° K IOTY OT 3Be3-
el Mapkab (a Ileraca). Spkocte —
11m, yrmoseie pasmeps — 4'x 3,3".

9. NGC 7814 — cnmpanbHas rajakTHKa
Kmacca Sb, pacroloKeHHas Ha paccTo-
sHAA 2,5° ot 3Be3unl Ambrenu6 (y Ile-
raca). Slpkocte — 10,5™, yrimoBeie pas-
mepsl — 5'1x2,5'. TamakTuka BBITISIAT
CIUIFHO BBITSHYTOH C SpKUM sapom. B
MOIIHBIE TENECKONl MOKHO PacCMOT-
peThb TEMHYIO MBUIEBYIO MOJNOCY B LICH-
TPaNbHON TIOCKOCTH TAIAKTHKH.
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Acmporomuyeckuti CHpasouHUK

NEPCEU
PERSEUS

bonbioe u kpacuBoe co3Be3que, nexaliee B monoce MieuHoro
Iyru mexny Kaccuoneeii, Annpomenoit u Bosumuum. Haspano B
yecTb JerenaapHoro repos [lepces, ceiHa 3esca n [lanau (ye-
reHga o0 3TOM CO3BE3AMM MPHBOAMTCS B OMMCAHWM CO3BE3JHS
Kaccuonen). Ilepceit nepsxutr B pyke oTpyOieHHYR ronoBy [op-
rousl Menyssl, n 3Be3na B Ilepces mpencraBnser ee 370# rias.
JroT Tepoit ObuT oueHs momynspeH B I'pemun u B HoBoe Bpems.
Ero MOXHO BCTpETHTb Ha KapTHHAX M AHTHYHbIX Ba3ax.

Haubonee naTepecHsie 00BEKTH:
1. ¢ Ilepces — nBoiiHAs cucTeMa, CocToAWIas U3 3BE3Abl CHeKTpaibHOro kiacca BO,
OmeckoM 2,9™ 1 TyCKIIOH 3BE31IbI 8-if 3B. BEMYHMHE! CIIEKTPATBHOTO Kiacca A2.

2. ( Ilepces — nBoiiHas cuctema, COCTOALIAS U3 CBEPXTMraHTa CHEKTPATBHOIO KJac-
ca B1 ¢ 6ieckom 2,8™ 1 ero KoMHnoHeHTa 9-if 3B. BEIHUMHEL

3. 1n Ilepces — nBoiiHas cucteMa, cOCTOAIIas U3 CHHEW M KpacHOW 3Be3n 4-if u 9-i 3B.
BEJIUYUHBL.

4. B Ilepces — Anronp — 3aTMEHHO-IIEPEMEHHAS 3BE3/la, JABLIAs Ha3BaHUE LEIOMY KIaccy
nepeMeHHbIX 3Be3/. beuta otkpbita B 1783 r. H. I'yapaiikom. breck m3mensercs ot 2,2 o
3,5m 3a 2,87 cytok. Coctont B Ilepces u3 ropsueii 3Be3/bl TIIaBHOH MOCIEN0BATEIBHOCTH
crekTpansHoro kmacca B8 m menee MaccuHoro ruranta kmacca KO. T'mrant cumbHO
nedopmupyercs MOA TPaBHTALMOHHBIM BO3/ICHCTBHEM COCE/HEH 3BE3[BI M 3alONHSET
CBOMM BemIecTBOM TonocTs Pomra. M3yuenne 3Be3zmp! B Ilepcest mopommno Tak Ha3biBa-
emblil napagokc Anrons. OH 3aKII0YaeTcs B TOM, 4TO, COITIACHO COBPEMEHHOH KOHIEIN-
MM 3BE3JHON OJBOJIOIMHM, TEPBBIMU JIOIDKHBI 3BONIONMOHMPOBATh Oonee MacCHBHBIE
3Be3bl. OHHM, KaK TPaBHIIO, JKUBYT MEHBIIE, YXOAAT C TJIABHOH MOCIENOBATENLHOCTH
muarpammsl [epunmpynra—Paccena, ObICTpo MepexoisT B CTAIMIO THTAHTA WIH CBEPX-
TUTaHTA U 3aKaHYMBAIOT CBOI XM3HEHHBIH MyTh B BUJIE 0€I0T0 KapiIuKa, HeHTPOHHOM

n

Spxue 3Be31pI m M Sp C T T
a - Mupdax 1.79 -4.40 F5 0.48 591.9 0.006

m - BMaMMasn 3Be3aHas BenuuuHa, M - abconioTHas 3Be3gHas BenuuuMHa, Sp - CneKTpanbHbIA Knacc,
C - nokasaTtenb UBETA, I - PaCCTOSHWE B CB. rofax, T - Napannakc B CeKyHaax ayru.
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MepemeHHas 3se3fa FanakTuka ¢ nepembluKoii HenpaBunbHas ranaktuka
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Acmponomuueckuii CHpagouHuK

3BE3/Ibl MM YEPHOI JBIPEL. B crcteme Airons Habiromaetcst oOpaTHEIA pe3ynbrat. boree
MacCHBHAs 3B€3Ja HAXOIUTCS HA TIJABHOM IOCNENOBATEIBHOCTH, 4 MEHEE MACCHB-
Hasi 3Be3a YK€ IPOIBONIONMOHUpOBana. OOBACHIETCA 3TO TEM, UYTO B TECHBIX JIBOM-
HBIX CHCTEMAaX O3BOJIOUMS HJIET HECKOJIbKO MHAue, YeM y OJMHOYHBIX 3Be3d. [lpouc-
XOIUT 3TO W3-32 MHTCHCHBHOTO O0OMeHa BemecTBoM. OJHa 3Be3na MEpETATHBACT
BEIIECTBO y CBOGH COCENKH, B pe3yJbTaTe 4ero M3HayalbHO 0OoJliee MaccHBHas 3BE3-
Ja TepseT BemecTBO. JT0 M HaOmromaercs y Anrons. C 3TOH CHCTEMOM CBSI3aHBI eme
nBe 3Be3mbl. OfHA HAXOIUTCA HEMHOTO JANblIe W JenaeT 00OpOT BOKPYT JBYX OC-
HOBHBIX KOMIIOHEHTOB 3a J1Ba roja. Bropas 3Be3ja HeBuauma u oOpamaercs 3a 190
net. Bes cucrema ynanena ot ConmHua Ha paccrosaue 105 cB. neT u ABNseTCS UCTOY-
HUKOM PEHTTEHOBCKOTO U PaJHOU3TyYEHHUSL.

Pyxas Ilepces — ofHa 13 ciupanbHbIX BeTBell Hawel ["anaktuxu. B 3toii BeTBH
BBIIENsETCS TycTOoe ra3oBoe obmako W 3, Haxonsmeecs ot CoNHIIa Ha pacCTOSHAN
10 TIC. CB. MET.

M 34 - NGC 1039 — paccesHHoe
3BE3JHOE CKOIUIEHHE. BKimoyaer oko-
70 100 3Be3n, ymanennsix ot ConHia
Ha paccrostHue okono 1 400 cB. ner.
Vrnosbie pasMepbl mopsaka 35' coot-
BETCTBYIOT ~ IMHCHHOMY  JHaMETpy
14 cB. ner. J10 OONBIIOE W KPACHBOE
CKOIUIEHHE, HMEKomee SpKOCTh  5,5™,
MOXET ObITh 3aMEUYeHO MPOCTHIM TJIa-
30M B O€3ITyHHBIE HOUH.

M 76 -NGC 650 — mnanerapHas Ty-
MaHHOCTb «ManeHbkas TaHTENbY. 3a-
HuMaer Ha HeOe muomans 2,7" x 1,8" u
pacmajaercs Ha SApKYH 4acThb M CIaObIi
opeoJ. BeposTHO, BHELIHSS YacTh TYMaH-
HOCTH 00pas3oBamach eme 10 B3pbiBa
3B€3/Ibl, B MPOLECCE UCTEUCHUS 3BE3JI-
HOTO BeTpa HA CTajWH KPACHOTO I'MraH-
Ta. [leHTpaibHas 3Be3/1a SABIACTCS OCIBIM
KapiuKoM, umeeT Omeck 16,6™ u BBICO-
Kylo Temieparypy (otocdepsl, Topsin-
ka 60 ec. K. Apkocts — 10,1m.
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Ilepceu
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9. NGC 869 u NGC 884 — nBa paccestn-
HBIX 3BE3/IHBIX CKOIUICHHS, Ha3bIBae-
mpie y u h Ilepces. IlpekpacHo Ha-
OJTH0/110TCSL HEBOOPY)KEHHBIM TIIa30M.
OTH CKOIUIEHWS WM3BECTHBl C JpEBHEH-
KX BpEMEH U YNOMHMHAIOTCS B Kara-
Jore Tpedeckoro actpoHoma [ mmmap-
xa. Paccrosnue or ComHma — oxoio
7 ThIC. CB. NeT. fpkocTs — 4,3™. Vrio-
BBIE pa3Mepbl KakKAOr0 CKOIUICHHS —
no 30'. [Tostomy nydmie Bcero HaOimio-
nath x 1 h [lepces ¢ HeOobIINM yBeIH-
YeHHEM, YTOOBI B TOJIE 3PEHMS TEIeCKo-
Ta TOMECTIIINCE CPa3y JIBa CKOTLICHHSL.
OT0 OYeHb MOJOJbIC CKOIUICHHUS, TpH-
Hajnexamue O-accormaruu [lepees.
Bozpact — okono 3 miH Jer.

10

Cronienne Iepcess — cxomnenue oxono 500 ranakTuk, yaaneHHoOe OT HaC HA
400 M cB. neT. B nentpe storo ckomnenns Haxoxutcs ranaktuka NGC 1275.

11. NGC 1275 — celideproBa axTHBHASA
TanakThKa, Colepkamas B ILEHTpe Ma-
JICHbKOE SPBILIKO, SBJISIOLIEECS MOLI-
HBIM HCTOYHUKOM 3Hepruu. Ero crektp
COZICPXKUT SPKO BBIPAKCHHBIE SMIUCCH-
OHHBIC JIMHHH, CBUICTENBCTBYIONINE 00
OTPOMHBIX Temmeparypax. Macca nentpansHoro odbekra NGC 1275 B mummmapn pas
Oompme maccel ConHma. BermectBo, ero okpykaromiee, BemeT ce0s Tak, Kak O0yaTo OHO
TIOTJIOMAETCS THTAaHTCKOM YepHOH mpipoit. JtoT 00hekT NGCI275 sBIsAeTCS HCTOYHH-
KoM paznuoBoH Ilepceit A u penTreHoBckoro usnydenus Ilepceit X-1.

12. NGC1499 -tymannocts «Kanaudop-
HHUS)» — Ta30Bas TyMaHHOCTb, COCTOSI-
Iasg U3 MOHM30BAHHOIO BOAOPOAA, OC-
BeteHHoro 38e3noi { Ilepces. Yrmoseie
pa3Mepsl TymMmaHHOCTH — 145'%40'.
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Acmponomuueckuii CnpagouHuK
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HNEYb
FORNAX

Huxona Jlaxaiinb momecTun 3TO CO3BE3/ME HAa 3BE3JHYH0 KapTy
B 4YeCcTh JIAOOPATOPHOW TEYM CBOCTO Jpyra — W3BECTHOTO XH-
MuKka AHTyaHa JlaByasbe. YueHble BCTpedanuch B Koiuiemke Ma-
sapunn B [lapmke. Yuactue JlaBysbe B MepompuaTHsx 1o cbo-
Py HaJOroB BBI3BANO HAMAJKA CO CTOPOHBI PEBOIOLUOHHBIX
momutikoB. [lo HacrosHmo Mapara oH ObUT 00€3TTIaBICH B
1794 r. B mamaTh 0 JAEATENHHOCTH ATOTO YENOBEKAa OCTAIMCh
MeTpHYecKas cucTeMa i co3eszue [leus.

Haubornee naTepecHbIe 00BEKTEL:

1. NGC1399 — »ommuntuyeckas ranak-
tuka knacca E0. Spkocts — 9,8, yrio-
Bble pasmepsl — 3'x3" Haxomures Ha
TpaHHLE C CO3BE3ANEM DpHIaHa.

2. NGC 1097 — cnmpanshas I'anaxtika
¢ mepemblukoil kimacca SBb. Pacrmomo-
JKEHa Ha paccTosHuu 5,7° OT 3Be3MbI
o [Teun. SApxocts — 9,9™, yriossie pas-
mepsl — 9,4'x6,4".

¢ 8 8 0 % & & Y ® P eSS I P R LT et RPNt AE A e
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SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb
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NEYb

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnupanbHas ranaktika Annuntuyeckas ranakTuka

MepemeHHas 3se3fa FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

PAVICKAS ITUIIA
APUS

OTO CO3Be3/ME BIEPBBIE MOSBMIOCH Ha KapTax B «YpaHOMET-
pun» Horanna baiiepa B 1603 r. B mepeBoae ¢ rpedeckoro Apus
03HayaeT «0e3 HOr», TaK KaK CO3BE3/Me HA3BAaHO B 4ECTb NTHUIBI C
OuYeHb MaleHpkHMH Horamu. Hebonmpmoe u crmaboe co3sesnme
[Oxunoro monymapus. Conepxut 32 3Be3zibl, BUAUMbIE HEBOOPY-
KeHHbIM ri1a3oM. Camast sipkas 3Be3zia uMeer omeck 3,83™. Jta 3Be3-
na — a Paiickoii [ITrmp! (opamkeBblil THTAHT CIEKTPANBHOTO KJac-
ca K5). Ona ypanena ot Comaua Ha pacctosane 411 ¢B. net.

Haubonee nurepechsie 00beKTHL:

1. 6 Paiickoit IlTuubl — nBoiiHas 3Be3ja, COCTOSINAS M3 [BYX OpaHKEBO-KPACHBIX
3Be3n S-if 3B. BemmumHbl, 01 Paiickoit IItnupl — rurant cnextpansHoro knacca M S u
02 — ruranrt kiacca K 3. Ota 3Be3yia nerko pasinuunma yxe B OUHOKIIb.

2.« Paiickoit IlTunel — nBoifHas 3Be3na, cocrosmias M3 ABYX KOMIOHEHTOB kl u k2
CIIEKTPATBHOTO Kiacca B, mveronmix Omeck 5,49™ u 5,65™ cOOTBETCTBEHHO.

3. NGC 6101 — mapoBoe 3Be3/1HOE CKOII-
JeHHe SpKOCTbI0 9,3™ M YIJIOBBIM JHa-
merpom 10,7'. MMeeT 10BONBHO Hempa-
BUIbHYI0 (opMy. OT/eibHbIE 3BE3bI,
KOTOpbIE MOXET DAa3NH4UTb TEIeCKOI
Ha Kpako CKOILICHNS, UMEIoT Oneck 14,
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3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Patickas Nmuuya

PANCKASA NTULIA

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3B€e3/AHOe CKONMEeHNe C TYMaHHOCTbI0

KpatHas 3sesna CnupanbHas ranakTuka AnnunTndeckas ranaktuka

MepemenHas 3se3na lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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Acmponomuneckuii cnpagoyHuk
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PAK
CANCER

JoauakanbHOE CO3BE3NME, HA3BAHHOE B 4eCTh Paka, KOTOpHIi
nomoran ['mape B Outse mpotuB ['epakma. T'epoii pasmasui ero,
HO ['epa momectnna yymuime Ha HeOo. PaHble B 3TOM CO3BE3XUH
HaXo[Wlach TOYKA JIeTHEro coiHuectosHus. ConHue MpoXOmuT
3TO CO3BE3/Me B KOHIE MIONA — Hadane aBrycra. [Ipumeuarens-
HOCTBIO CcO3Be31Ms Paka sBISETCS pAcCESHHOE 3BE3HOE CKOI-
JieHne Slcim, XopoIo 3aMeTHOE HEBOOPYKEHHBIM TJ1a30M.

Haubonee nurepecHsie 00bEKTHI

1.

 Paka — nBoifHas 3Be3/1a, COCTOAIIAS M3 IBYX JKENTHIX 3BE3]] 5-1 1 6-11 3B. BEUNH,
¢ opOuTanbHbeIM neprozom 60,1 rona.

1 Paka — kpaTHas 3B€371a, COCTOAILIAS U3 ABYX KOMIIOHEHTOB 4- 1 7-i 3B. BETHYUHBI.

M 44 - NGC 2632 — paccesHHoe
3Be3HOE CKomyeHue Scmm, Haxons-
meecs oueHb Omu3ko k ConHIy, Ha pac-
crossuud 577 cB. net. Hacuutsiaer oxo-
710 200 yneHoB. fApkocTs — 3,7™, yrioBoit
muametp — 95'. DTo cKomieHHe puM-
JHE Ha3bIBAM Praesepe — KopMyIka
IS KUBOTHBIX. PAOM ¢ He# BBIIENSAIN
IIBYX OcloB — ceBepHoro (y Paka) u
toxxHoro (8 Paka). Opatocden mmcan,
4TO0 3TO T€ CaMble OCNbl, Ha KOTOPBIX
Oorn uonnc u CuiieH exaiu Ha OMTBY
¢ Tutanamu. [Ipu 3TOM TUTAHBI ObLTH

SIpkue 3Be31b1 m M Sp C r T

"

o -

B_

Axybenc 4.26 0.67 AS 173.6 0.14 0.019
Anbrapd 3.53 -1.08 K4 2904 1.48 0.011

3 - Acenyc Aycrpanuc 3.94 0.84 KO 136.1 1.08 0.024
v - Acemnyc bopeanuc 4.66 1.23 Al 158.5 0.01 0.021

m -

BMaOMMan 3Be3aHas BennuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - CheKTpanbHbIA Knacc,

C - nokasaTtenb UBeTA, I - PacCTOSHWUE B CB. rofax, T - Napannakc B CeKyHAax ayru.
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MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoOCTb
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Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnvpanbHas ranaktuka 3nnuntuyeckas ranakTuka

MepemeHHas 3se3fa lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

TaK HANYTaHbl PEBOM OCIOB, YTO OOTH MOOCHWIH. 33 3TO KHUBOTHBIC W OBLIH TOMEIICHBI
Ha HeOo. Kmaemmit Iltomemeit ommceiBaet flcimm B «AnmbMarecTe» Kak TYMaHHOCTh B
rpynu y Paka. Bospact fcneit npumepro 400 miH net. JIBHKEHHE 3TOrO CKOILIEHHS H
BO3pAcT COBMNAJAIOT C TUMHU XK€ Xapakrepuctukamu y ['max. BepostHo, 3tu jgBa ckom-
JeHHS MMET o0Illee MPOMCXOXKACHHE W paHee ObUIA BMeCTe B OONBIION TYMAaHHOCTH.
Cpeu 3B€3]1 CKOTLICHHS €CTh HECKONBKO KPACHBIX THTAHTOB U OEIBIX KapPIIKOB.

4. M 67 - NGC 2682 — paccesHHoe 3Be3]1-
HOE CKOIUIEHHE, OJIHO M3 CaMbIX CTa-
PBIX, KOTOpBIE M3BECTHBI cerojns. Mme-
er Bo3pact okono 4 mupx ner. OOuee
gycno 38e3 — okono 500. Paccrosnue
ot Comxra — 2 700 cB. ner. fApkocTs —
6,1m yrnosoit auamerp — 30'.

5. NGC 2775 — spkas u Oonpluas cru-
panbHas TanakTUKA C XOpOLIO BBbIfE-
JeHHBIM aapoM. fpkocts — 11,2m yr-
T0BbIE pasMepbl — 5'x4'.

6. NGC 2535 — cnupanbHas rajakTHka
Kimacca Sc. PacrionoxeHa Hemaneko oT
3e3zel y Paka. Spkocts — 12,6m, yr-
noBble pasmepsl — 3,0'x1,7'. Oto meky-
JpHAS TaNakTuka. Psjom c Heil (B Ha-
TpaBIeHUM SAPKOH 3BE3BI) HAXOAUTCS
ramaktiuka NGC 2436.
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7. NGC 2545 — cnupanbHas TragakTHKa
knacca Sb. Pacnonoxkena Henaneko ot
3Be3zel [ Paxa. Apkocts — 12,4™, yrio-
BbIe pasmepsl — 2,2'x 1,3".

8. NGC 2749 — nsnunrudeckas ranak-
tuka knacca E0. fApkocts — 12,04™, yr-
nosble pasmepsl — 2,0' x 1,7'. Pagom Ha-
XOJHTCS CcrupaibHas ['anakTuka ¢
nepembrakoii NGC 2744 (xmacca SBb).
Or0 crabas ranakTuka spkoctbio 13,4m
Vrnosoie pasmepsl — 1,8'x 1,2".

9. NGC 2672 — smuntuyeckas raltakTu-
ka kinacca E0. fpkocts — 11,6m, yrio-
BbIE pasMepsl — 2,6'x2,4'. OHa oTHOCHT-
cf K MEKYIIpHbIM TaJakTHKaM M HMeeT
HazBaHue Arp 167 B kaTamore Hempa-
BUWJIBHBIX TaNakTUK Apna. Psgom c Heit
HAaXOJUTCA  OJUIMNTHYECKAs TalaKTHKaA
NGC 2673 (spxocts — 12,9™, yrioBbie
pasmepsl — 1,4'x 1,4").



Acmponomuueckuii cnpagouHuK

PE3EI
CAELUM

OueHp MalleHbKOE ¥ cia0oe co3Besmue HOKHOrO momymapus.

HazBano B uecth pesua ckynbmropa. Ilomectun co3pesmue Ha

HeOo Hukona Jlakaiimb Bo Bpems cBoeill moe3mku Ha Mbic J[00-

poit Hanexner B 1751 r. Padbine oHo uMeno Oonee NIMHHOE Ha-

3panme: «Peserr CkymbnTopa». 3aHMMaeT Ha HeOe IUIOMANb B

125 kBampaTHBIX IPagycoB U COAEPKHUT 21 3Be3My, BUNLUMYH He-

BOOPY)KCHHBIM TJIa30M, OJHAKO BCE OHH Clabble. DTO CO3BE3MNE

Ha peakocth myctoe. OHO HE COZIEPKHUT MHTEPECHBIX OOBEKTOB:

HU CKOIUICHHH, HM TYMaHHOCTeH, HM Tranaktuk Jlaxe acTpoHOMY-HpoeccHOHANy 37ech
HaOJTOIaTh HEYero.

Camas spkas 3Be3ma 3Toro cospe3musi — a Pesma (1,7M). Dto cBeTmo-xkenras 3Be3sa

[JIaBHOM MOCIEN0BATENbHOCTH, creKTpanbHoro kiacca F2. Ypanena or ConHua Ha pac-
CTOsIHHE 66 CB. JICT.

Haubonee naTepecHsie 00BEKTH:
1. yPe3ma — nBoiiHas 3Be311a, COCTOSAMAS U3 KPACHOTO THTaHTa (4,5™)n 6eroro ru-
rauTa (6,34m).
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Pesey

PE3EL

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexue

3Be3qHOe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnunTuyeckas ranakTuka

MepemexHas 3sesna [anakTuka ¢ nepembIukon HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

PbIbbI
PISCES

CosBe3nue, nexanee Ha JKIMNTHKE. Jlydmie BCero 3T0 Co3Be3-
Iue HaOmronaeTcs Ha oceHHeM HeOe. PHIOBI He comepikar sSpKuX
3Be3l M HE WMMCKIOT XapaKTePHOH 3BE3HOM (HTYpHL, MO KOTO-
poit MoXHO OBbLTIO OBI JIerko HaifTh 3To co3Be3xue Ha Hebe. Ho
Ha TUIOMAJIH, 3aHAMAeMOH CO3BE3JMEM, HAXOMHUTCA ACTCPH3M
«Kpyxok», TOXOXKHI, CKOpee, HAa HEMPABIIBHBIN MIECCTHYTOMb-
HUK W COCTOSIIMI 13 3Be3N ¥, 0, 1, A 1 k Pri0. MHorma B co3ses-
JIMH BBIIEISOT JBa actepuzMa — CesepHyto u FOxHy0 Pridy.

B co3Besgum Ppi0 HaxomuTcs TOUKAa BECEHHErO paBHOAEHCTBHA, KoTopylo ComnHue
TpoXoauT BOMM3M 21 Mapra.

OT0 Cco3Be3AME BCeria 0003HAuaNoCh B BHAE JBYX DO, M HasBaHHE €ro CBS3aHO C
npeBHell nerensioil. Benepa u Kymunon yneramn ot Tudona B Erunte m mpeparuiich Ha
HeOe B IBYX PHIO.

Haubonee naTepecHsie 00BEKTH:

1. M 74 - NGC 628 — cnupanbHas ranak-
tHKa THa Sc Y panena ot Connna Ha 30—
40 MH cB. 1€T. 3aHMMaeT Ha Hebe IIo-
wans 10'x9', 4T0 COOTBETCTBYET OKOJIO
95 ThIC. CB. rofaM. DTO CPaBHUMO C pa3-
mepamu Hameil [anaktuxu. Snpo stoit
3BE3/IHOH CUCTEMBI MAJIEHBKOE U SPKOE.
M 74, ckopee Bcero, sBIsSeTCS TIABHOM
TaNaKTUKON HEOONBIION TPYIIbL, Kyaa
BXOJUT €Ile OKONO ISATH TalakTuk Sp-

KocTh — 9,4m,
SIpkue 3Be3ab m M Sp C r a"
o - Anbpuima 3.82 0.67 A2 0.02 139.1 0.023
d 4.44 -0.42 K5 1.50  305.1 0.011
y 370 0.68 G7 0.92 130.9 0.025

E- BUMMasd 3B€3HaA BEINYMHA, M - abcommoTHas 3BC€3/IHAA BCIINYMHA, Sp - cCHeKTpaIbHBIA KJjacce,
- [IOKA3aTeJib 1IBCTA, I' - pACCTOSIHUC B CB. I'OJAX, T - ITIAPAJUIAKC B CCKYHAAX AYTH.
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3Be3gHasn BenuunHa

MnaHeTapHas TyMaHHOCTb

CseTtnas TyMaHHOCTb

Poibwl

PblBbl

LllapoBoe 3Be3aHOE ckonneHne
PaccesiHHoe 3Be3HOE ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3sespa CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemenHas 3se3na lanakTuka ¢ nepembIuKoii HenpasunbHas ranaktuka
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3563[J,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Acmponomuueckuti cnpagoyHuK

PblBbl A2

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonneHne

3Be3HOoe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnupanbHas ranaktuka dnnuntuyeckas ranaktuka

MepemeHHas 3se3ga anakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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2.

Puibbl
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TX Pwi6 — nepeMenHast 3Be31a, HENPABWIBHO M3MEHSIONIAs CBOH Oneck oT 5-i 10 6-i
3B. BENUYUHBL IMeeT KpacHBIH 1(BET U IPUHAINEKHUT K crIeKTpanbHoMy Knacey CSIIL

a Poi0 — nBoifHas cucteMa, Ha3bIBa
3Be311 OeckoM 5,2m 1 4,3m,

emas Anp Puma (kaHat), cocrosmas W3 JBYX

§ Ppi6 — nBoiiHas cuctema, cocTosmias M3 CyOTMraHTa CIEKTpalbHOTO Kiacca A7 u
3Be3]bl TNIABHOH IMOCNIENOBaTENIbHOCTH Kimacca F7. 3Be3apl mMerorT Oneck 5,2m u 6,3m

COOTBETCTBEHHO.
y1 Pb10 — f1oiiHas cuctema, coctosmas

NGC 383 — camas spkag U3 Ipynmmbl,
BKIIOUAromell 8 ramakTuk, pacmono-
JKEHHBIX Ha paccTosHud 1,1° oT 3Be3-
abl 6 Pei6. Spkocts — 11,9™ yrioBsie
pasmepsl — 2,3'x 1,9'. Jle mpyrue ra-
JIAKTHKH, PACTIONOXKEHHbIE CEBEPHEE, —
NGC 379 (13,9 u 1,4'x8") u NGC 380
(13,6m u 1,4' x 1,2). dna HaOmoneHus
BCEH TpYyNNbl HyXeH TENecKol C Jua-
MeTpoM obbektnBa Oornee 20 cm. K rory
pacnonoxensl ramaktuku  NGC 386
(15m), NGC 375 (15,2m), NGC 384 u
NGC 385 (obe mo 14,Im), NGC388
(15,1m).

NGC 660 — criupanbaas ['anakruka ¢
nepemblykoi kinacca SBa. Spkocts —
10,78™, yrnosele paamepsl — 9,1 'x4,1".

W3 JIBYX CHHE-0CIBIX 3BE3] 5-i 3B. BENUUMHEL

L2 BEE IR N Y I N S A BT DR B I N L B I O I B T I I I D L I IR N B
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Acmponomuueckuii cnpagouHuK
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PBICH
LYNX

OT0 CO3BE3AME MOMECTHI Ha HeDO MONbCKHH acTpoHOM SIH
Tesemmit B 1690 r. Korma y actpoHOMa CHpallIMBajii, MOYEMy
CO3BE3IMEC Ha3bIBaeTCs PHICBIO, OH OTBEYAN, YTO NS TOTO, UTO-
Obl HAOMIO/IATH 3Ty IPYIIILY 3BE3/I, HYXKHBI TJ1a3a PHICH.

Haubornee naTepecHbIe 00BEKTH:
1. 12 Poicm — JBoilHas cucTeMma, cocTosmias U3 Toiay0oBaTo-
0eJ1oii 3B€3/1b! 5-1 3B. BENUUMHbI M CIYTHUKA 7-H 3B. BENUUHHEL.

2. 19 Poicm — 1Bo¥iHAd 3Be3/1a, COCTOSIIAS M3 KOMIIOHEHTOB O-1 1 7-H 3B. BEIHMYMH.

3. NGC 2683 — coupanbHas ranakTuka
Kmacca Sb, pacmonoXeHHAS B HOXKHOM
YacTU CO3BE3[UsA, HA PAcCTOSHUM S5' K
ceBepy ot 3Be31bl 61 Paka. fpkocts —
10,4m yrnossle pazmepsl — 9,3'x2,2".
Jlerany MOXHO paccMOTpeTh B Tene-
CKONl C JMaMeTpoM OOBEKTHBA OKOJIO
30 cm.

4. NGC 2419 — mapoBoe 3BE3JHOE CKOII-
nenue. Spkocts — 10,4™, pa3meps —
4'. Copepxur 3Be3ibl cmabee 17m, mo-
3TOMy MOXET HAONFOJATECS TONBKO B
MOIIHEIE Telneckombl. Haxomutes Ha
paccrostauy 210 ThIC. cB. JeT oT Conn-
Ia M SBIAETCS OJIHMM M3 CaMbIX Jaib-
HUX CKOILIEHUH.
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3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHoCTb

Poice

PbICb

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpaTHas 3sesna CrvpanbHasi ranaktuka dnnunTudeckas ranakTuka

MepemeHHas 3Be3ga lanakTvka C nepeMbl4Koi HenpaBunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK

CEBEPHAS KOPOHA
CORONA BOREALIS

OueHb KkpacuBoe CO3BE3ME, HaxojAmeecs pagoM c¢ Bomoma-
coMm. CornacHo JereHzie, 3T0 CO3Be3mHe co3man JHOHHC, TOBe-
CHB CpeIM 3BE3Jl 30J0TOH BEHOK CBOeH M30paHHMIBI Apuaj-
Hbl, nodyepu uaps Kpura. Apmagna nomorna Teceto mobemutsh
MuHoTaBpa B Ia0MpUHTAaX KPUTCKOTO [BOPLA, CHAOIMB IOHO-
my KiyOkoM HHUTEH, 4ToObl oH He 3abmymuics. Tecei 3abpan c
coboif ApmanHy m momisln K octpoBy Hakcoc. Ho nocturnys
Oepera, OH OpOCHJ CBOI CIACHTENBHHLY Ha IPOM3BON CY[Ib-
Obl. ApHajHa TOpPHKO IUIAKala, M €€ NPHU3BIBBI O MOMOLIM YCIBI-

wan Jlnonuc. OH He TOJNBKO Jan eif Mo0OBb M 3alIUTy, HO elle M YBEKOBEUMI O HeH mamsiTh

Ha Hebe.

Camast sipkas 38e371a co3Be3us — ['emma, nii Anb(ekka.

Haubonee nurepecHbie 00bEKTHI:

1. R Cesepnoii Koponbl — mepeMeHHas 3Be3fia, MPEICTABIAIOMAs COOOH CBEpXTH-
rant, OoraTblii TenueM U yriaepogoM. Hempenckazyemo usmenser Omeck ot 6 mo 15 3B.
BETMYMHBl 32 HECKONBKO Henenb. Ilocie 3TOro mpoXOAAT MECsIB, IOKa 3Be3la CHO-
Ba JIOCTUTHET TepBOHAaYaiIbHOro Onecka. I[IpomcXomut 3T0, BEpoATHO, H3-3a OO0b-
II0# KOHIICHTpAIMK YTIepona B hoTocdepe 3Be3 bl

2. T Ceepnoii Koponsl — nepemeHHast, OTHOCSIIAACA K IOBTOPHBIM HOBBEIM, ¢ Onec-
koM oxono 10m; npyroe ee HasBanue — I[lnamenHas 3Be3na. OHa JBaXIBI 3a MOCTIeE-
nuue 200 mer pesko yBenuumia cBoil Onmeck. Ilepsblii pas B 1866 r. mocturna 2-if 3B.
BEJIMYMHBL, BTOPOH pa3 B 1946 r. — 3-if 3B. BenuumHbl. JTO ABOHHAs 3Be3ia ¢ OpOM-
TalbHBIM TepuofoM 228 gHelt. CocTOMT M3 Kapnuka INIaBHOH MOCIeI0BaTeIbHOCTH
¢ temmneparypoii 3 teic. K 1 ropsaeii 38e3/61 ¢ Temmeparypoit 26 Tsic. K.

3. { Cesepnoii Koponsl — nBoifHas cumcTeMa, COCTOSIIAs W3 MApbl CHHHX 3BE3N S-i
¥ 6-f 3B. BeTYHH. X0OpOIIO BHHA B MOOUTENBCKAH TENECKOIL.

Spxue 3Be37p! m M Sp C r "
a-[emma 221 0.41 AO 0.03 74.7 0.044

m - BMAMMas 3se3gHas BenuuuHa, M - abcomioTHas 3BesgHas BenuuMHa, Sp - CMeKTpanbHbIA Knacc,
C - nokasaTenb UBeTa, I - pacCTOSHUE B CB. roAax, T - Napannakc B CeKyHaax ayr.
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SBSS,ElHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Cesepnas Kopona

CEBEPHASA KOPOHA

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKonneHne ¢ TYMaHHOCTbIO

KpatHas 3Be3ga CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3Be3ga [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka

203



Acmponomuueckuii cnpagoyHux

CEKCTAHT
SEXTANS

CosBe3que, MOMEIIEHHOE Ha 3Be3aHbIE KapTel SIHOM ['eBenmuem
B 4EeCTh CEKCTAaHTa — aCTPOHOMHYECKOTO MHCTPYMEHTA JJIf
NO3ULUOHHBIX ~ M3MEPEHHH, KOTOPhIM  IOJB30BANUCH MHOTHE
TIOKOJIEHUsS acTPOHOMOB, BKIIouas M camoro [esemus. B 00-
cepBatopud B [ HaHbCke 3HAMEHUTBII aCTPOHOM MOCTPOMI
MHOTO aCTPOHOMHMYECKMX HHCTPYMEHTOB, CpPEIU KOTOPBIX H
OTPOMHBIH CEKCTAaHT. B 3TOM co03Be3iuM camas spkas 3Be3fa
umeet Oneck 4,5m,

Hanbonee nurepecHsie 00bEKTHL:

1. 17-18 CexcranTa — ONTUYECKU JBOHHAS CUCTEMA, COCTOAIAS U3 ABYX TUTAHTOB
6-11 3B. BEIMUYMHBI: OPAHKEBOTO, CIIEKTpaIbHOT0 Kiacca K2, 1 Oernoro, criekrpanbHo-
ro knacca Al. 3Be3zibl He CB3aHbl (pu3nuecKy 1 yzaneHsl oT ColHIa Ha paccTosHue
473 u 527 cB. NET COOTBETCTBEHHO.

2. NGC3115 — smuntuyeckas rajakTi-
Ka knacca E7, kotopyto Ha3biBaioT «Be-
peTeHo» u3-3a TOro, 4TO OHA Mo Qop-
ME HAllOMHMHAET 3TO JpPEBHEE TKAIKOE
npucnocodnenue. SApkocts — 9,7m, yr-
noBble pasmepsl — 8,3'x3,2". Haxomut-
c1 Ha paccrosHuum 4,8° k cesepy oOT

3Be31bl A [ WIpEL.

4 8 8 4 2 0 0 s
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SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

CekcmaHm

CEKCTAHT

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas ssesna CnupanbHas ranaktuka AnnunTuyeckas ranakTuka

MepemeHHas 3Be3ga FanakTuka ¢ nepembIukon HenpasunbHas ranaktuka
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Acmponomuueckuii CHpagouHuK
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CETKA
RETICULUM

910 cosse3nne Obito Haszano Huxona Jlakaiimem Bo Bpems ero
pabotsl Ha Mmbice [lobpoit Hapmesmsr. Onmaxo, Jlakaiins mnepe-
FIMEHOBAN CYIIECTBOBaBIIee paHee co3semue Pombyc (Pomo),
KOTOpOE ~ TOSABWJIOCH ~ Onarofaps — IIBEHIIAPCKOMY — HacOBIIUKY
Hcaaky XaOpexTy. OTOT MacTep H3rOTOBHJI OTPOMHBIE Hachl C
aCTPOHOMMYECKUMH (DYHKLMSAMH TS paryliu Topoja YibMa B
1520 r., xotopsie u Ha3Ban PomOyc. Ilamsate 0 meneBpe mosBH-
Jach Ha 3B€3/1HOM Hebe, HO HeHaoro.

Haubonee naTepecHsie 00BEKTH:
 CeTkn — KpaTHas cHCTEMa, COCTOAIIAS U3 IBYX MOYTH OXMHAKOBBIX JKEITHIX 3BE3]
5-1 3B. BeMuuHbI, ciekTpansHoro kinacca G1 u G2. Paccrosnue no Comnia — 40 cB. 7eT.

1.

NGC 1313 — cnimpanbHas ['anaxtuka ¢
TIEPEMBIUKOH, PACTONOXKEHHAs B OTO-
3amajHoll YacT! CO3BE3/Us, MOYTH B Ca-
MOM yriy, Mexay 3Be3namu B Cerku u
€ HOsxnoit 'maper. Spkocts — 8,7, yr-
JIOBBIE pazMepbl — 8,5'x6,6'.
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3363[J,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Cemka

CETKA

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3Besna FanakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmporomuyeckuti cnpasoyHuK

CKOPIIMOH
SCORPIUS

OueHp KpacuBOC 30[IMaKaJIbHOC CO3BE3UC, BKIHOYAOIIEC MHO-
JKCCTBO APKUX 3BE31 U cxomnennid. JlexuTr Ha momoce MieuHo-
To HyTI/I B CCBCPHBIX MUPOTAX Ha6J’[IO)laCTCH HC MOJIHOCTEBIO.
Haspanne CO3BC31Msl MPOUCXOAUT OT TOr0 JICICHAAPHOIO
CKOpIIMOHA, KOTOpLIfI CMEPTCIIbHO  YIKAJIUIT OpI/IOHa. TO, 4To
CO3BE301EC CKOpHI/IOHa HaXOIUTCA B HpOTHBOHOJ’IO)KHOfI qac-
™™ Heba oT CO3BE3aUA OpI/IOHa, BUJIUMO, CBSA3aHO C MPEAOCTO-
POXKHOCTBIO, C LICJIbIO n30€eKaTh uaaneﬁme KOH(i)J'H/IKTOB.

Haubonee naTepecHsie 00BEKTH:

1. o Ckopnuona - Antapec — camas sipkast 3Be3fia co3Be3ius. VIMeeT KpacHblil LBET, u
caMo Ha3BaHHE AHTapec B IEpErofic 03HAYACT «COMEPHMK Apecay. 3Be3na oueHb MOX0Xka
Ha TiaHeTy Mapc, KOTOpyr JpeBHHE Ipeku cBs3bBaIH ¢ Apecom (MapcoM y puMITAH).
3r0 cBepxruradt, no pazmepam B 300 pa3 npesocxomsimii Connue. Y nanex ot ConHia Ha
paccrosame okono 600 cB. met. M3menser Omeck ot 0,86 mo 1,06m 3a 1 700 gmeit. Mmeer
KOMIIOHEHTA 5-if 3B. BEIMUUHbL, PACTIONI0XEHHOTO Ha YTJIOBOM paccTOsHUM 3",

2. P Cxopnmona — spxas kpartHas 3Be3da 2,7 3B. BENMUMHBI, COCTOAIIAS M3 JBYX CIEK-
TpalbHO-JBOMHBIX CHCTEM, yHANEHHBIX HA YIIOBOe paccrosHue 1", m 3Be3gpl 5-i 3B.
BEJIMYMHBI, yIANEHHOH Ha paccTosHue 14"

3. U Cxopnmona — moBTOpHAs HOBas 3BE3/a, BCIBIIKK KOTOpoi HalOmozamuch B 1863,
1906, 1936 u 1979 rr. Bo Bpems mocnexreit Bembimke B 1979 . mocturia Onecka 8,9™, a
uepes ABa JHS TMOTyckHenma no Omecka 9,3™, Uepes wenenmto ee Omeck cran 10,3™ Cpen-
HUI IPOMEKYTOK BpEMEHH MEKTY BCIIBIILKAMH COCTABISAET OKOJIO 39 JeT.

4. Cxopmuon X-1 — cambrii Oompmoii mocie CoNHIA MCTOYHHMK PEHTTEHOBCKOTO H3IY-
venns. Ynanen or Connma Ha paccrosaue 2 300 cB. ner. [Ipencrasnser coboii aBoi-
HYIO cHCTeMy ¢ opOuWTambHBIM TeprozoM 19 4. B BHAMMBIX nyyax HACHTH(QUIMPOBAH
¢ mepemeHHoi 3Be3n0it V 818 CroprmoHa, m3mensomeit coii 6meck ot 12 mo 13,4m,

n

Spxue 3Be31p1 m M Sp c r T

o, - AHTapec 1.06 -5.43 Ml 1.87 604.0 0.005

8 BuJMMas 3B€3HaA BEIMYMHA, M - aGcomoTHas 3BC3/IHAA BCIMYMHA, S Cl'[eKTpaJ'[I)HI)II/I KJjacce,
I1O0Ka3aTeJib OBETA, I - paCCTO}IHI/Ie B CB. IOJ1ax, T - [Mapajiakc B CeKyH ax Nyru.
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MnaHeTapHas TyMaHHOCTb

CseTtnas TyMaHHOCTb

CKopruoH

CKOPIMUOH

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexue

3Be3qHOe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHan 3sesna CnvpanbHas ranaktuka OnnunTudeckas ranakTuka

MepemeHHas 3se3fa FanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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M 4 - NGC 6121 — mapoBoe 3Be31-
HOE CKOILIEHNHE, OJHO M3 CaMblX Om3-
kux k ConHiyy. Y aaneHo Ha paccTOsHHE

7 ThIC. CB. 11eT. M 4 MOXHO yBUJIETh He-
BOOPY)XCHHBIM TJIA30M TIPH XOPOIIMX
TOTONHBIX ycIoBUAX [IprMedaTensHoOl
JETaNnbl0 3TOT0 CKOIUICHHS SBISIETCA He-
IpaBuibHAs CTPYKTypa ero snapa. Ecimu
Obl HE OTPOMHBIC MAacChl MEX3BE3JHOI
UM, Haxonsmuecs Mexxay M 4 u Con-

HEYHOH CHCTEMOH, 3To ObUIO ObI OYeHb SPKOE M KpacHBOE 3peiulle Ha HaieMm Hebe.
Yrnopoit auametp npessimaer 26'. Jlunelinslil nuamMeTp — okono 55 cB. neT. SIpkocts —
5,6m. M 4 copepxut 43 nzBecTHble MepeMeHHbIe 3Be3/bl. B 1987 r. B ckommeHnu ObLT
oOHapyXeH TyJibcap, KoTopslii Bpamaercst ¢ mepuogoM 0,003 c, T.e. nemaer 300 obopo-

TOB B CEKYHTY.

M6 - NGC 6405 — paccesHHOE 3Be3-
JIHOE CKOIUICHHE, KOTOpOE HAa3bIBAeT-
ca «baboukay, mMOTOMYy UYTO HaMOMHHA-
er 0a00uYKy C PACKPBHITBIMA KPBLTBSIMH.
Cozepxur oxono 80 3Be3s1, CKOHLEHT-
PUPOBAaHHEIX B 00BEME JHAMETPOM
20 cB. net. fpkocts — 5,3™, yrinoBoit 1u-
ametp — 25",

M7 —NGC6475 — paccesHHOe 3Be3[-
HOE CKOIUIEHHE, KOTOpOE MHOTJA Hasbl-
BatoT «XBocT CkopmuoHa». Xopomo
BUJHO HEBOOPYXCHHBIM IJIa30M Ha
done cmabpix 38e3x Mieuroro [Iytu. 1o
ckorwieHne OpU0 m3BecTHO KimaBmmio
[Tronemero. M 7 cocrout u3 80 3Be3n u
UMeeT YIJoBod juamerp okomo 1,3°.
Paccrosme mo Comnma — 800 cB. ner,
JMHEeHHbIH auametp — 18 cB. ner. 1o
O/IHO M3 CKOIUIEHHH € caMoOil BBICOKOH
CTCTICHBI0 KOHIICHTPAINH 3BE3I K IIeH-
Tpy. SpKocTh ckomieHus — 4,1m.
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8. M 80 - NGC 6093 — maposoe 3Be3I-
HOE CKOIIeHue. SIpkocTb — 8™ u yr-
noBoit juametrp — 9'+ JIuHeHHsIH gua-
MeTp — 72 CB. Tofa, YJaleHHOCTb OT
Comnia — 27 400 cB. ner. BHemHe 310
CKOIUIEHHE OYEHb IMOXOXKE Ha KOMETY,
cozepxkut okono 100 TbIc. 3Be371.
M 80 — 0y1HO M3 CaMBIX TIOTHBIX CKOTI-
nenuit B Hamel ['anmaktuke. Kocmunuec-
Kuii Temeckom Xab0ma HaOmogam 3To
ckomnenne B 1999 r. u obHapyxun B
yIBTPA(UONETOBEIX JIy4aX OYEHb MHO-
ro TOMyOBIX TOPSYMX 3BE3M, KOHIICHT-
pupyromuxcs K aapy. BeposTHo, 3TH
3Be3Ibl  TOTEPSUIM  CBOM  XOJIOJHbIC
000/I0YKH W3-32 CTONKHOBECHHS C JpY-
rumu 3Be3gamu. B 1860 . B M 80 Bembix-
Hyla HOBas 3BE3[a, W3MCHHB HA HECKONBKO MNHEH TNPUBBIYHEIA OONHMK CKOIUICHHS.
Hosas Obu1a HasBana T CxoprmoHa; ee HambonmbImi Oneck cocrasui 7,0m,

9. NGC 6231 — paccesHHOE 3BE€31HOE
CKOIUIEHHE, HMEIOIIee O4YEHb MOJIOJO0M
Bo3pact, npumepHo 3,2 muH ner. Ca-
Mas Topsdas 3Be3qa CKOIUICHHS MpH-
HAJJIEKUT K CcreKTpaibHoMy Kiaccy 08
u umeer Onmeck 4,7™. fApkxocte — 2,6™,
yrioBoii tuamerp —15'.
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CKVYJbIITOP
SCULPTOR

CosBesaue, momerneHHoe Ha 3Be3nble Kaptol B XVIII B. actpo-
HomMoM Huxona Jlakaiinem. HaOmonaercs B ceBepHbIX MIMpOTax
TONBKO HM3KO HAJ TOPM30HTOM. B 3TOM co3Be3nmu HaxomuTes
rpynna ranakTuk, HasbiBaeMmas Ckyapnrop. OHAa NPHHAMIEKUT K
MECTHOH CHCTEMe, WIEHOM KOTOpoil sBisercs M Hama [amakru-
ka Camas spkas 3Be31a B 3TOM co3Be3uu — a CKyIbITOpa, UMEET
Bcero 4,3 3B. BemuunHy. OHa ypaneHa or ColHua Ha paccTOSHUE
400 cB. rer.

Haubonee naTepecHsie 00BEKTH:

1. NGC 253 — coupanbHas ranakTuka
Tunma Sc, ynaneHHas oT Hac Ha 14 miH
CB. JIeT. SIpKocTb, paBHas 7™, T03BOJIS-
€T YBHJIETh €€ JIake B ONHOKIIb.

2. NGC 288 — mapoBoe 3B€3HOE CKOII-
JeHue SApKoCThio 8™, YrioBoil auamerp
CKOILIEHHS — MpuMepHo 14",

3. NGC613 — cnupanbhas ['anaktuka c
nepeMblukoil. Spkocts — 10™, yriossie
pazmepsl — 6'x4'.
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MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Ckynbnmop

CKYINbNTOP

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3B€e3/AHOe CKONMEeHNe C TYMaHHOCTbI0

KpatHas 3sesna CnupanbHas ranakTuka Annmntuyeckas ranakTuka

MepemeHHas 3se3ga lanakTuka ¢ nepembluKoit HenpasunbHas ranaktuka
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CTOJIOBAA I'OPA
MENSA

OT0 co3Be3AME HAXOMUTCS B OKONOMOMApHOM paifone HOxHo-
ro nonymapus. Been ero Hukxona Jlakaiine B 1763 r. B uecTb
rops! Bo3ne KeiinrayHa.
B sTOM co3Be3uu HET 3Be311 Apue S-if 3B. BEMUUMHBL. 32 9TO
Jlxon I'epmens HazBan ero ITycTeiHed.
EnuHCTBEHHAs JIOCTONPUMEYATENbHOCT — BXOAAMAs B
Hero vacts bonpmoro Maremnanosa Ofmaka u3 cos3se3aust 3o-
710T0i PIOBL.

Haubonee naTepecHsie 00BEKTH:

1.  NGC 1711 - paccesHHOe 3Be3HOE
ckorieHue. VIMeeT ManeHbkue pasme-
pel U conepxut MmeHee S50 3Be3n. fp-
koctb — 10m. PacmonoxeHo Ha kparo
Bonbmioro Maresanosa Obmnaka.

2. NGC 2018 — cBersmascss TYMaHHOCTb,
pacmonoxeHHas Ha Kpawo bombmroro
MarennanoBa Ob6naka. OOBEKT OYeHb
cnabwiif. Spkocts — okono 11M, yrimo-
BbIE pasmepsl 25'x 18",
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MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

Cmornosasi [opa

CTOJIOBAA NTOPA

Llaposoe 3Be3aHOE ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOMmneHne ¢ TYMaHHOCTbI0

KpatHas 3sespa CnupanbHas ranaktuka dnnuntuyeckas ranakTuka

MepemerHas 3se3ga FanakTuka ¢ nepembIukoin HenpaBunbHas ranaktuka
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CTPEJIA
SAGITTA

Manenbkoe CO3Be3aMe, HAXOAANIEECS K CEBEPY OT CO3BE3AUA
Opma. Dro Tperhe camoe ManeHbKoe co3Be3fue Ha Hebe. OHO
uMeer hopMmy crpensl, nersmedl k cossesnuto Jlebead. [lo meren-
Je, 3T0 CTpena, 3alyleHHas [epkylTecoM, KOTOpbI OXOTWICS Ha
nur, — Opna u JleGens, wim xe BoimymenHas uM B Opia, KoTo-
poiii Tepsan medens IIpomered. Ilo apyrodl meremze, 5T0 CTpena,
BBIMyIIEHHAs AmoioHoM, yToObl youTs Llukionma. Haxowen, sto
MOXeT ObITh TIpocTo cTpena KynunoHa, netsmas B mouckax Oymy-
mero BmoOeHHoro cepaua. Kax 0b1 To HU 0110, 3TO co3Be3aME
OYeHb JIpeBHEE M BCET/a H300paxanoch B BUJIE CTPelbl. MHOXKECTBO JIIO/IeH B Pa3HBIX

CTpaHax BUJICIIN 3TOT o6pa3 B IIATH 3BE3J04YKaX, COCTAB/IAIOIINX CO3BE3AMC.

Hanbonee nurepecHsie 00bEKTHL:

1.

2.

C CTpeJll)l — HBOﬁHaﬂ 3B€311a, COCTOAINAA M3 3BC3JIbI IJIaBHOH 0oCICA0BATCIbHOC-
TH OeckoM 5™ 1 OoJiee ¢1ab0ro KOMIIOHEHTa 9-ii 3B. BEJTHYUHEL.

WZ Crpeabl — 1OBTOpHAs HOBas 3Be3[a, KOTOpas BpeMs OT BPEMEHH YBEIMUMBACT
cBoil Omeck ¢ 15-if 3B. BenmumHB 10 7-d. Benmeimku nHaOmopamucs B 1913, 1946 u
1978 rr. Ota 3Be3ma ABISETCA [BOHHONW 3aTMEHHOW CHUCTEMOH C OYEHb KOPOTKMM
opOutansHeM TieprogioM (okoio 81 muH). OnmHa W3 3Be3f — OCNblid KapiuK, MyJibCH-
PYIOIIHH C IEPHOIOM OKOJIO 28 ¢, BTOpas — MaJOMACCHBHAS XONOTHAS 3BE3/1a.

FG Crpensl — ObICTpO 5BONIONMOHMpYIONIAs 3Be3/a 9-i 3B. BENMUMHBI, HAXOAAMIASCS
B LIEHTpE IIaHeTapHOH TYMaHHOCTH, BBIOpOIIEHHOH 6 Thic. et Haza. C 1895 mo

1967 r. yBenmunna Gieck Ha 4™, U3MEHHUB U THII criekTpa. B 1955 T. Obu1a 3Be3710i Kiacca
B4, a B xonue 70-x rr. XX B. crana 3Be3noii knacca G. Kpome toro, oHa mMeHser ieck ¢
ammutynoi 0,5™ u nepeMeHHBIM IEPUOOM, KOTOPBIN Bo3pacTaeT Ha 4,9 1Hs 3a rofL.

M71-NGC6838 — mapoBoe 3Be3n-
HOE CKOIUIEHHE. YJaleHO Ha paccTos-
mue 11 700 cB. ner or ConHua. Yriowon
JUameTp paseH 7,2', 4TO COOTBETCTBYET
JMHEHHBIM pa3MepaMm B 25 cB. 1eT. B aTom
CKOIUIEHHH H3BECTHO TONBKO § mepe-
MEHHBIX 3Be371. Spkocts — §,2m.
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CTPEJIELL
SAGITTARIUS

Bornbloe 301uaxanbHOE co3Be3Me, Jekaulee Ha moixoce Mieu-
Horo Ilytu. EmMy nocesmen neBatsiit 3Hax 3oxuaka. ComnHue mpo-
XOmuT uepe3 co3Besgue Crpenblia ¢ KOHIA JeKabps 1O KOHe
SHBaps, MO3TOMY JIydlle BCEro HaOMIOJaTh CO3BE3IME JIETHUMH
HOYaMH. A YBHJETh 3/1eCb MOXKHO OYEHb MHOTO HHTEPECHBIX
o0bextoB. Crpener; Oorar 3Be3/IHBIMH CKOILUICHHMSMH, HEOP/H-
HapHBIME 00BEKTaMH M 3Be3[HbIMH oOnakamu MieuHoro Ilyrn.
B 3ToM co3Besqmm Haxomutcs LEHTp Hamed [anakTukw, 4TO
TIPUBIEKAET K HEMY OCOOCHHOE BHUMAHHE.
HasBanue co3Be3ust CBA3aHO C JIETeHIapHBIM KeHTaBpOM XUpoHOM. ['pedeckue

MI/I(I)LI BCCraa 1/13o6pa>1<an1/1 KCHTAaBpPOB pr6bIMI/I M HCOTCCAHHBIMU CO3JIaHUSAMU. HUckmo-
YCHUEM SABJIAICA XHpOH — OYCHb My[[pblfl u CTpOﬁHBIﬁ, OH CJIBLIT XOPOWHUM HEJIUTCIICM.

OL[HaKO, PUCYHOK CO3BE3/1HA ITOKA3bIBACT HAM KCHTABPA € JIYKOM U HaTHHyTOﬁ TETUBOM.

Haubonee nurepecHbie 00bEKTHI:

1.

f Crpenbma — xpaTHas cHCTEMA, COCTOAIAs M3 3BE3Ibl IVIABHOI IOCIENOBATENb-
HocTH OmeckoM 4,01™ u ruradTta Omeckom 4,29™. IIpy BHEUMATENEHOM H3yYCHHH MOXK-
HO 00HAPYKHUTD EI1e OIUH KOMIIOHEHT 7-ii 3B. BEMUHHBL.

W Crpensua — nedenna, mpeacTapisiomas co00il CBEPXTUTaHT, M3MEHSIOMAS OIeck
c4,4 mo5,0m3a 7 gueit u 14 .

U Crpeabna — rmedensia, CBEPXTUIaHT, PACIONOKEHHBIH Ommsko k meHtpy M 25.
brneck 3Be3npl MeHseTcs ot 6,3 10 7,1™ 3a 6 Hel u 18 u.

X Crpenbua — mepeMeHHBIH SpKUil TWraHT crekTpaipHoro kmacca F. Ero Gmeck
mMensercs ot 4,3 10 4,9” 3a 7 qHeit.

V1017 Crpenbna — TOBTOpHAs HOBAs 3BE3/la, BCHBIIKH KOTOPOH HaOMomamich B
1901, 1919, 1973 rr. Umeer Oneck 14,7™, Bo BpeMs B3PHIBOB TOCTHTana MaKCHMalbHO-
ro Oiecka 6,2m,

Crpeseny A — UCTOYHUK paguom3IyyeHus, pasmepamu okoio 40 cB. ner. CoBmajgaer ¢
HEHTPOM ['anakTKu, KOTOPHI HAXOAWTCA Ha Kparo co3sesaus CTpenblia, psaoM C Co-
3Be3ausiMu 3meeHoca u Ckoprmona. Paccrosaue ot Connna — okosio 30 ThIC. CB. JI€T.
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7. Crpenen B 2 — maccuBHOE 0011aK0 HOHH30BAHHOTO BOJIOPO/IA, HAXOAIIEECS BO3-
ne uentpa lanaxruxu. [To macce B 3 MutH pa3 npesbimaet Connue. Cuutaercs caMbiM
OorathIM CKOTLIEHHEM MoneKyln B Hameil ["amakruke. Kpome Bomopoza, 00HapyKeHbl
monekynet OH, NH;, H,CO, C,H;OH.

8. M8 - NGC 6523 — muddysHas Tyman-
HocTh «Jlaryna». OnHa M3 camblX Kpa-
CHBBIX TYMaHHOCTEH 3BE3/IHOTO Hela.
Spxocts — 6™, yrioBble pasMepsl —
90'x40', Moxer ObITh 0OHApYkKEHA TPO-
CTBIM TJ1a30M. Ecnu npuMeHnTs OMHOKITH
WM TEJECKON, MOXKHO HaOMonaTh pac-
CESHHOE 3BE3/IHOC CKOIUIEHNUE, CBS3aH-
Hoe ¢ 9Toit TyMaHHOCTEIO (NGC 6530).
OT0 Tpymma MOJOJBIX 3Be3, cHOpMH-
POBABIIMXCSA M3 MaTepuana TyMaHHOC-
1 JInHeliHble pa3Mephl BCEro KOHIIIO-
mepata — 140x60 cB. 1T, u paccTosiHue
or Conxua — 5 200 cB. net. [Ipumeya-
TeNbHON OCOOCHHOCTBIO TYMAHHOCTH SBJISETCS HAIWYME TEMHBIX IIBUIEBBIX BKpaIl-
JIeHWH, acCOIMMPYEMbIX C MPOTO3BE3THBIMH AMCKaMH jauameTpoM okono 10 Teic a.e. B
suBape 1997 r. xocMmueckuii Teneckon Xab0ma JETaTbHO M3ydal TYMaHHOCTb M TONY-
YU BHICOKOKAYECTBCHHBIC (OTOrpaduy pasiuyHelX ee yacteid. Momomoe paccesH-
Hoe ckomenre NGC 6530, cBsi3aHHOE ¢ TyMaHHOCTBIO, conepkut okono S0— 100 3Be3n.
Camas sipkas 3Be3fia MMeeT Oneck 6,9™ ¥ NpUHAIEKUT K CreKTpatbHoMy Kiaccy OS.
Bospact ckomenns oxono 2 MiH JeT.

9. M 17 - NGC 6618 — mucdysnas Ty-
MaHHOCTb, KOTOpas MMEET MHOXECTBO
cobcteHHbIX nMeH (OMmera, Jlebenp,
Ioaxosa u gp.) Ilpm Mmambix yBemu-
YEHHAX MOXOKAa HAa XBOCT KOMETBL OTa
TYMaHHOCTh, Kak # M 8§, sBusercs o0-
JAcThI0  aKTHBHOTO  3BE31000pa3oBa-
Hug. C TYMaHHOCTBIO CBSI3aHA HEOONb-
masg TPymma MOJNOIBIX 3Be3N (OKOJO
35). Ilger M 17 xpacHOBaThIil U 005-
3aH CBOMM IIPOMCXOXJEHHEM Tropsde-
MY BOJIOPOJTY, BO30Y3K/IEHHOMY K CBe-
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Cmpeney

YEHHI0 M3JTy4YEHHEM MOJIOIBIX TOPSYMX 3BE3Z, HEIABHO CHOPMHPOBABIIMXCS B TyMaH-
HocTd. TyMaHHOCTB COIEPXKMT MHOTO TEMHBIX MbUIEBBIX oOnacteil. Macca raza TymaH-
Hoctd — okono 800 macc Conuua. JIuneiinsie pazmepsl — okono 40 cB. jer. YaaneHue
ot ConHia — 5 ThIC. CB. JIeT. SpkocTs — 7™, yriosoit auamerp — 11",

10. M18 -NGC 6613—paccesnHoe 3Be31-
HOE CKoIIeHue, cocrosmee u3 20 3Be3]
nokanu3oBaHHEIX B auamerpe 0,2°. Ta-
KHE YIIOBBIE DPa3MEpBl COOTBETCTBYIOT
JuHelHbM B 17 CB. JET Ha paccros-
Hid 4 900 cB. ner. Jlyume Bcero HaOmo-
JaeTcsl TPH TIOMOIIM HEOOMBIIOro Jo-
Ourenbckoro Teneckona. SpkocTh —
7,5,

11. M 20 - NGC 6514 — nuddysnas Ty-
MaHHOCTb, KOTOPYK MHOTAA HA3bIBa-
10T «TpoliHas» U3-32 TOTO, YTO TEMHBIE
TBUIEBBIE TPOCTONKH JIENAT €€ Ha TpH
yacTd. KpacHas sMuccHOHHAs yacTb
TyMaHHOCTH, C  MOJOZOM  rpymmoit
3Be31 B LEHTpE, OKpYXeHa Tromy0oii,
CBETAWIEICA  OTPAKEHHBIM  CBETOM.
PaccrosHue 10 TyMaHHOCTH — OKOJIO
3 ThIC. cB. NeT. SApkocTh — 9™, yrioBoi
nuamerp — 28'.

12 M 21 - NGC 6531 — paccesHHoe
3BE3/IHOE CKOIUICHHE, HMEIOIEe CUIIb-
HYI0 KOHLIEHTPAallMI0 3Be3f] K LEHTY.
Cozmepxur oxkono 50 MONOABIX 3BE3
Bo3pactoM mopsaka 4 miH Jer. Pac-
CTOSIHHE JI0 CKOILIEHHS — OKOJO 3 ThIC.
cB. JeT. SIpkoctb — 6,5™, yrioBoil aua-
metp — 13
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13. M 22 - NGC 6656 — uiapoBoe 3Be31-
HOE CKOIUICHHE, HACTONIBKO SAPKOE, 4TO
3aMETHO  HEBOOPYXKEHHBIM  IJIa30M.
Pacnonoxxeno Ha paccrosHum 1° ot
SKJUINTHKH, IOITOMY YacTo ObIBacT B
COEMMHEHMH ¢ MIaHeTamu. M 22 —
OuYeHb HHTEpecHbli 00bekT. Haxonsch
Ha pacctosHuK 10 ThIC. CB. JNET W nUMes
yrioBoil auametp 24, ckoIieHue A07-
JKHO MMETh JHHElHbIe pasMepsl 65 CB.
net. B 3ToM o00OBEME CKOHLEHTPHPO-
BaHo okono 70 Twic. 3Be3n. Ceromnd B
M 22 wu3BectHO OKONO 32 mMepeMeHHBIX
3Be3 1. SIpkocth — 5,1m.

14. M 23 - NGC 6494 — paccesnHoe
3BE3HOE  CKOIUIEHWE,  BKIIOYArOIIee
oxonmo 100 3Be3n, pa3OpocaHHBIX Ha
ueOe B mpexpenax 0,5°. Ynanensoe Ha
paccrosuie 2 150 cB. ner or ConHua,
3TO CKOIUIEHHE Oy/eT MMETb JMHEHHbIE
pasmepsr 15 cB. ner. ComepXuT 0KONO
150 3Be3n. SAprocts — 6,9,

15. M 24 - NGC 6603 — 3Be3zHoe 00mna-
ko B Ctpenbie (Delle Caustiche);
npeacTaBiseT co0OH He  CBS3aHHYIO
(u3uyecky HEOONBIIYI0 TPYIIY 3BE3J,
KaK 3BE3JHOE CKOIUIEHHE, a CTYyIeHHEe
3e3, Muneunoro Ilyru. IlpoctsiM ria-
30M BHJHO KaK TYMaHHOE IfTHO, a
npu HaOMOJEHWH Jaxe B HeOOMbIIOH
TEJNECKONl MOXHO OOHApyXUTh MHpH-
amel 3Be3l. SIpkocth obmaka — 4,6™
YII0BBIE pasmepsl nopsaaka 90'. Mex-
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16.

17.

Cmpeney

3BE3[HAs NBUIb 3aKPBIBAET CBET 3BE3l, MAYIIMH K HaM OT LEHTpalbHBIX oOnacteil [a-
naxTvKA. [IbuIeBEe 00MaKka HMEIOT SYEHCTYIO CTPYKTYPY, CO CTYIICHMSAMH M MPOCBETAMH.
B onmH M3 Takux MpocBETOB M yjaercs HaOmonaTh 3Be3nHoe obmako M 24. TlonoOHsre
OKHA B TIBUIEBOH Macce MMEIOT OOJbIIOE 3HAYEHHE JUIS H3YYCHHS CTPYKTYPBI TATaKTHKH.
BrionHe BO3MOXHO, 4TO Cpelu 3BE3HOTO 00laKa eCTh NEHCTBUTEIBHO (M3UUECKH CBS-
3aHHOe paccesHHoe 3Be3fHoe ckomieHne NGC 6603. Conepxur oHo okono 30 3Be3n.
Ynaneno Ha paccrosiaue 9 400 cB. ner. JIMHeHHbI mameTp AokeH ObITh OKomno 14 cB.
JIeT. SIpKOCTb 3TOro TYCKIIOTO CKOILIEHHS — oKoIo 11™, yrioBoit auameTp — 5.

M 25 - NGC 4725 — paccesHHOE 3B€311-
Hoe ckomieHue. Cpexu ero 3Be3i Ha-
xomures uedenna U Crpensua. Hamn-
YHe TM0A00HBIX 3BE3/] CBH/IETEILCTBYET

0 TIOYTEHHOM BO3PAcCTe CKOIUICHHS.
Ceropins ero oleHNBAIOT B 90 MIIH JIeT.
Ynaneno or ConHma Ha paccTosHUE
2 Thic. cB. net. [Ipn yroBeIx pasmepax
40" 3T0 COOTBETCTBYET NMHEHHBIM pa3-
mepaM B 23 cB. roga. M 25 comepxut
10 Kpaiineil mepe 86 3Be3x. SApkocTs —
6,5m.

M 28 — NGC 6626 — maposoe 3Be311-
HOE CKOIUICHHE. YJaneHo Ha 15 Thic. CB.
net. JIluHeiiHble pazMepsl — 0KoJo 75 CB.
ner. M 28 copepxutr 18 mepeMeHHbIX
3Be3 Tunma RR Jlupsr. B atom ckomne-
HUM OOHapyKeH IIyJbcap; NEphoj ero
BpaweHuss Bokpyr ocu 11 muc. fp-
KocTb — 6,8™, yrioBoii nuamerp — 11,2",
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Acmponomuneckuti cnpagoiHuK
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18. M 54 - NGC 6715 — wapoBoe 3Be31-
HOE CKOIUICHHE, HMEIOIIee HACTONb-
KO MaJlble pa3Mepbl M TaKyl0 BBICOKYIO
IJIOTHOCTh, 4TO OOJbIIE MOXOXKE Ha
3Be3y. fApkoe sapo M 54 umeer yrio-
BBIE pasMepbl Bcero 2,1', B To Bpems
KaK TIOJHBIH IMaMeTp cocTaBiseT 7,0'.
M 54 umeer mo kpaiineii mepe 82 u3-
BECTHBIE TEpEMEHHbIE 3Be3[bl. boiib-
IIMHCTBO M3 HUX NPUHAICKHUT K TUIY
RR JIupst. B1994 r. 0buto ycranOBIEHO,
uyro M 54 ue 00bexT Hameil [amakTu-
KM, a TPUHALICKUT COCEIHEH Kapiu-
KoBoi ranmaktuke. Paccrosuue mo M 54
B TEUCHHE MHOTHX JIET CUUTAIIOCH PaB-
HbIM O0K0J0 50—65 ThiC. cB. yer. Ho
TOCNeHIE M3MEPEHUA JAloT 3Hade-
uue okono 80 Teic. cB. Jet. ['anakruka, conepxamas M 54, HasbiBaercs SagDEG u Bxo-
IUT B MeCTHYIO TPYIIy TranakTuK B cBeTe MOcHemHMX CBEJCHHMI MOXHO MPH3HATH, 4TO
M 54 — onHO W3 caMbIX SPKUX WIAPOBBIX CKOIUIEHWH, Haxonfmuxcs BHe Hamed [a-
naktuku. Ero nuneitnsiit nuametp ouenusaercs B 200 cB. net. Apkocts — 7,6™.

19. M 55 - NGC 6809 — mapoBoe 3Be31-
HOe ckomeHue. MMeeT  JIOBOJNBHO
OonbIre yrimossle pazmepsl —19' Ya-
neHo ot Connua Ha 20 Tbic. cB. Jert. Jlu-
HeliHbIe pa3Mepbl paBHsI 110 cB. ronam.
CopepuT Mano MepeMeHHbIX 3BE3 —
Bcero okoino 6. Spkocts — 6,3m,
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Cmpeney

4 = ¢ ¢ W ¥ WP P F Y S VTS S E PO T ST NI T ST S ST PSS NS A e

20. NGC 6818 — mmaHerapHas TyMaH-
HOCTb «MaJieHbKas KEMUYKITHAY C
HETIPABIWIBHOW ~ OBAIBHOH  (hOpMOii.
Wmeer oyeHb KpacuBblil BHA, HO JOC-
Ty[HA TOJIbKO TpH HAOMOAEHUM B
MOWIHBIA Tenmeckomn. Spkocte — 10m,
YI10BO# quametp — Beero 20",

21. NGC 6822 — HempaBuiIbHas TanakTy-
Ka, KOTOpyl0 HasbiBaloT «[anakTika
Baprapna». Hmeer pocratouso Ooinb-
mme yrioBeie pasmepsl (15 13') u ma-
ayto sipkoctb (10,3™). OtHOcHTCS K He-
TNIPaBWIBHBIM ~KapiuKaM, TOXOXKHM Ha
MarennanoBer  OOmaka, HO HAMHOTO
MeHbIle uX MO0 pasmepaM. Copepxur
MHOTO MOJIOZbIX TOPSYHX 3BE3I.

22. M75-NGC6864 — wapoBoe 3Be3a-
HOE CKOIUICHHE SPKOCTbIO 8,0™. 3aHu-
Maer Ha HeOe obnacte mmamerpom 19'.
boraroe 3Be3namu U cxaToe, HAXOIUT-
ca y camoil rpanuusl cosesaus Kose-
pora. Yaaneno or ConHua Ha paccro-
saue 59 300 cB. nert.
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Acmponomuyeckuti cnpagoyHuK
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TEJECKON
TELESCOPIUM

910 co3Be3me Obu0 BhizeneHo Hukoma Jlakaiimem B 1751 T. BO
BpeMs ero padotsl Ha mbice JoOpoii Hanexnel B Oxuoi Adpu-
ke. HasBaHo B uecTh BenMuailiero M3 acTPOHOMHYECKUX HHCT-
PYMEHTOB — TEJIECKOTa, T03BOJIHBIIIETO 3aTVIHYTh Jaleko BriyOb
Beenennoit. Ilepsbii Teneckon nocrpown ['amuneo I'amuneidn B
Hauasie XVII B. DToT emie Janeko HECOBEPLICHHBIA MHCTPYMEHT
HMeJ IuaMeTp oObeKTHBa Bcero okono 3 cM. Ceromus o0beKTH-
BBI CaMBIX OOJIBIINX TEECKONOB A0CTHTAOT 10 M.

Haubonee naTepecHsie 00BEKTH:

1. 6 Teneckoma — onTHYEeCKW JBOIHAS CHCTEMa, COCTOSIIAS M3 JBYX TONYOBIX TMraH-
TOB 5-i 3B. BEIMYMHBI, CICKTPANbHBIX KiaccoB B3 u B6. 3Besssl He cBsi3aHbl (u3m-
yeck ¥ yaanens ot Connua Ha pacctosHue 795 u 1 117 ¢B. 1eT COOTBETCTBEHHO.

2. NGC 6584 — mapoBoe 3Be31HOE CKOII-
JIeHHWe, DACIONOKEHHOE Ha TpaHHUIE,
pszoM ¢ co3BesnueM JKepTBeHHHKA. JTO
JI0CTaTOYHO C1a0bld 00BeKT 9,2 3Be3f-
HOM BETMUMHBI, IUAMETPOM OKOJO §'.
HaGnronath ero Jyuire B Teneckon Ju-
aMeTpoM 0T 25 CM.
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3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Teneckon

TEJECKOII

LLlapoBoe 3Be3aHOe ckonneHne
PaccesiHHoe 3Be3aHOe ckonnexne

3Be3Hoe CKoMneHne ¢ TYMaHHOCTbIO

KpatHas 3se3na CnupanbHas ranakTuka 3nnuntuyeckas ranakTuka

MepemenHas 3se3fa lanakTvka C nepeMbl4Koi HenpasunbHas ranaktuka
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Acmponomuueckuii CHpagouHuK
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TEJIEILL
TAURUS

OueHp KpacuBOe CO3BE3/ME, BXOAAIIEE B 30AMAKAIBHBIN MOAC.
OnHO W3 caMbIX JApPEBHUX CO3BE3NMH, M3BECTHBIX B BaBuione u
Erunre. AccounnpoBanoch ¢ ronosoil Obika. B cossesmue Tems-
Ia BXOJAT JBa CaMbIX APKHX U KPAacHUBBIX PACCESHHBIX 3BE3[-
HBIX ckomnenus — I'mazpl u [Tnesmsl.

Anba Tenmbua HasbiBaeTcs AJbjeOapaH, 4TO B IEpEBOIE C
apabCKoro s3bIka O3HAYaeT «CIeNyIOUMiy, T.e. uaymui 3a [le-
snamu. Anbae0apaH Ha JIPeBHMX KapTax H300pakancs Kak rias
Tenbua. Boxpyr 3Toif spkoil KpacHOH 3Be3ABl PACMONOKHUIOCH

paccessHHOE 3BE3/IHOE CKOIUIeHHE ['Majpl, KoTopoe He CBs3aHO (u3nueckm c Anbaeda-
patom. OHo HaxonuTcs BaBoe fanbiie ot ConHia, B Tenbla Ha3pBaeTCA DNbHAT.

Haubornee naTepecHbie 00BEKTH
1. o Tembua (AabaedapaH) — TUraHT CHEKTpanbHOro kiacca KS, HeperynspHo MeHs-
foruit cBoit 6meck ot 0,78 mo 0,93™. Vnanen ot ComnHita Ha pacctosuue 65,1 cB. er.

2. T TCJILIIEI — 3BC3/1a U3 KJIacca MOJIOABIX SPYIUTUBHBIX EPEMCHHBIX BOSpaCT — HECKOJIb-
KO MUJIJIMOHOB JIET. BOprF HEC Ha6J'[I()Z[aCTC$I nepBUYHAA TYMAHHOCTDb, U3 KOTOpOﬁ 3B€31a
HCaBHO POANIIACDH. Kax paBuiIO, 3BE31bl TAKOI'0 THUIIA Ha6HIOZ[a}OTC${ Tpynnamu, KOTOPbIC
Ha3bIBAIOTCA T-aCCOLII/IaI.[I/IHMI/I. brieck MeHseTcs Ha HECKONBKO 3BC3IHBIX BCJIMYKMH.

3. T'magpl — paccesHHOE 3BE3IHOE CKOM-
neHue, copepxamee okono 200 3Besn,
yHaneHHbIX Ha paccrosnue 150 cB. ner.
9ro0 camoe Ommskoe k ConHITY CKoITe-
HHE, ero miomans okono 8°. Ilenrpams-
Hasl TPYITa 3Be3] 3aHMMAaeT cdepy Iua-
MmetpoM okono 10 cB. net, a Bce CKOM-
JieHHe packuHynoch Ha — 80 cB. JeT.

Bospact 'nan okono — 660 MiH ner.

"

Spxue 3Be3ab m M Sp C r T

0, - Anpyiebapan 0.87 -0.50 K5 65.1 1.54 0.050

m - Buaumasn 3Be3aHas BennuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - CMeKTpanbHbIA Knacc,
C - nokasaTtenb UBeTA, I - PacCTOAHWUE B CB. roax, T - Napannakc B CeKyHaax ayru.
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3363[J,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Terey

TENEL

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHan 3sesna CnvpanbHas ranaktuka AnnunTudeckas ranaktika

MepemenHas 3se3na lanakTvka ¢ nepeMbI4Koi HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

TEJIEL (3B. ckoruienne Ilnesanr)

SBGSIJHEH Benu4ynHa
Llaposoe 3Be3aHOe ckonneHne

PaccesHHoe 3Be3aHOe ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

MnaHeTapHas TyMaHHOCTb KpatHas 3sesna 3nnunTuyeckas ranakTuka

CeeTnas TyMaHHoCTb MepemeHHas 3Besna HenpaBunbHas ranaktuka
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Teney
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4. M 45 - Ilnesapl — paccesHHOE 3BE3]-
HOE CKOIUICHHE, BKIIFOYAIOIIEE OKOJIO
300—500 3Be3n, HaXOAALMXCS BHYTPH
chepsr muamerpom 30 cB. ner. YpaneHo
ot Comnna Ha 407 cB. neT. 3Be3ABl OK-
PYKEHBI TOy0OBATON OTpaKAOMICH TY-
MaHHOCTBIO, COCTOSIIEH W3 XOJOJIHO-
ro rasa u TmbUTH. BospacT ckomieHus
HEBeINK — O0Kono 50 MIH 1eT. 3Be3/bl
ronyOble, CIEKTpaIbHOrO Kiacca BS.
Ha Hebe ckoreHHe 3aHMMaeT —MIoO-
mazab oxoio 1,8°,

5. Ml - NGC 1952 - KpaboBuanas
TYMAHHOCTb — TaJlaKTHYecKas TyMaH-
HOCTb, pe3ynbTaT Bembluku B 1054 T.
CBEpXHOBOH 3Be3npl. OOpasoBanach u3
BHEIIHUX CJIOEB 3BE3[bl, PACCESHHBIX B
npoctpacTBe. HasBanme TyMaHHOCTH
CBA3aHO ¢ ee (hOpMOH, KOTOpas IOXo-
a Ha IIaHIMpb kpabda. Y nanena ot Cone-
Ila Ha paccTosHWe 7 THIC. CB. JIET, pas-
mepsl — oT 5 710 10 cB. net. Pactumpsercs
co ckopoctero 1 100 km/c. B mentpe
TYMaHHOCTH Haxozutcs myiscap NP 0532, B KkoTopblil mpeBpaTiiach BCIIBIXHYBILAS
3Be3na. [lynbcap otkpeiT B 1969 1. u umeer mepuoa myiscauuu 0,033 c. B onTrueckom
nuanasone emy coorserctByer 3Be3na CM Teubia, u3menstomas cBoit 6neck ot 14,4 1o
17,7m ¢ Tem xe mepruomoM. KpaboBuaHas TyMaHHOCTb — OJMH M3 HEMHOTHX OOBEKTOB
He0a, U3ITYYaIoNIKX OT Pajio- 10 PEHTTEHOBCKOTO 1 raMMa- JINaIa3oHa.

6. Ilneiiona — onHa m3 spxux 38e3n B [lmesnax. B 1938 r. BeiOpocuma oGomnouky, Ha-
OmopaBurytocst nyyme Beero B 1945 1. Co BpeMeHeM ee spKocTh ocna0eBana, HO B
1972 r. 6611 06HapYXKeH etme oauH BeIOpoc Matepun [LneroHoi.
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AcmpoHOMUHECKUL CrpasoHHUK

TPEYTOJIbHUK
TRIANGULUM

HeGonbimoe co3pesaue, BKIIOYAIONee TPH HE OYCHb SPKHE 3BE3-
b1, obpasyromue dopmy TpeyrombHuka. Haxomutes Mexmy AH-
Ipomenod u OBHOM. DTO CO3BE3NME BCErJa acCOLMMPOBAIOCH
C TPEYroJbHUKOM, II03TOMY JpEBHHE HE TNPUAYMAIN HHKAKOM
KpacuBOi nerenusl. Hekoropsle Bumennm B 3Toif ¢urype IembTy
pexn Huma, npyrme — dopmy octpoBa Cmmwmu. Ha dopmy
CO3BE3MA TOXOKA TIpedeckas OyKBa MeNbTa, MO3TOMY HHOTZA
CO3BE3/IME HA3bIBAITH JI€TBTOTYM.

Haubornee naTepecHbIe 00BEKTE:
1. 1 Tpeyroabnuka — BoiHas cHCTEMa, COCTOALIAs U3 3B€31 S-i U 7-i 3B. BENUUUH,
TOTy0OOTO H KEITOTO [[BETA.

2. R TpeyroabHuka — nepeMeHHas 3Be371a, 5,3 3B. BemmuuHbL. [Ipencrapiuser codoit
KpacHbI rUrant cnektpaisHoro kinacca M4llle.

3. M 33 -NGC 598 — cnupanbHas ranak-
TUKa TUNa Sc — uieH MecTHO! rpymmbl
ranakTUK JTO TPeThsd MO BEIMYMHE ra-
JaKTHKa MecTHOH rpymms! Hocne Harei
['anTakTHK} U TYMaHHOCTH AHAPOMEBL.
[Ipencrasnser co0oH KpacuBylo CIH-
panb, 0oraTylo MOJOJBIMH TOPSYAMH
3Be3fiaMu. B crimpanbHbIx pykaBax M 33
O0OHapyKeHBI caMble Oonpmme OOJaKa
JBaXbl  HOHM30BaHHOTO  BOZAOPOJA
(HY). Onu npoctupaioTcss Ha paccrosi-
mue 1 500 cB. net. B ramaktuke HaiineHo
MHOTO OYEHb MACCHBHBIX TOMYOBIX 3BE3]I
maccoit okono 15 — 60 macc ConHa,
TYMaHHOCTEH 1 3BE3HBIX CKOIICHUH.
Paccrosnue ot M 33 nio Hammeit ['anak-
TUKH OKOJIO 3 MITH. CB. JIET. YTJIOBBIE pa3-
Mepbl 73*45' COOTBETCTBYIOT TUHEHHOMY [HaMeTpy 0kono 50 ThIC. CB. JIET, T.€. MONOBHHE
Hameii ['anaxtuxu. Macca M 33 cocrasnser nopsiaka 10—40 mipj; cOMTHEYHBIX Macc.
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SBGSIJHBFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

TpeyeonbHux

TPEYTOJIbHUK

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3qHoe CKonneHne ¢ TYMaHHOCTbIO

KpatHan 3sesna CnupanbHas ranakTuka AnnunTnyeckas ranaktuka

MepemeHHas 3sesna [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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ACmpOoHOMUYECKUL CrIPaBoHHUK
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PammonccnenoBanns momormi OOHAPYKWTh B 3TOH CHCTEME OCTATKH CBEPXHOBBIX
3Be3n. Ceroans B M 33 otkpeito 112 mepeMeHHbIX, BKouast 4 HOBbIE 3Be3.bl U 25 1e-
Qenn. Jlydme Bcero HaOMIOAATH 3Ty TaNaKTUKy NMPH MUHMMATGHOM YBEIMUCHHH, IO0-
TOMY 4TO, HECMOTPS Ha e¢ OoJbInyr spkocTh (5,7™), OHA WMEET OYCHb OONbIINE
YIIOBBIE Pa3MEpBI.

4. 3C 48 — xBazap (KBa3U3BE3AHbIH MCTOUHUK pajuou3nTydyeHus1). beur oTkpeir B 1961 T.

M SBISETCS CaMblM MEPBHIM K3 MACHTH(QUMIMPOBAHHBIX OOBEKTOB ITOrO Kiacca.
3C 48 — MomHelmmil UCTOUHUK pAJMOM3IYYEHUs, YAaleHHbI oT Hawmell [anaktuxu
Ha 3,4 mupa cB. ner. B BuaMMBIX Jlydax mpejcTaBiser co0Od MepeMeHHbIH O00beKT,
M3MEHSIONIHIT cBOM Oneck ot 15,8 1o 16,9m.

NGC 672 — criupanbhas ['anaktuka ¢
nepeMblukoil knacca SBe, pacnonosxen-
Hag PASIOM C PAcCESHHBIM 3BE3/HBIM
cxomnenneM Cr 21, Hemaieko OT 3BE3-
mbl a TpeyronbHuka. fpkocts — 10,7,
yrIoBbie pasmepbl—0,6'x2,7'. Pagom Ha-
XoauTes crupanbHas [anakTika c ne
pembrukoit IC 1727. Dra ranaktuxa He-
MHOTO ciabee, HO MO pasMepam IOYTH
takas xe. Ee spkocts — 11,55m, yrio-
BBIE pasMepsl — 6,2'x2,9'.

NGC 750, NGC 751 — »smmunnyec-
KHe TaJaKTHKH, PAcMoJIOKEHHbIE
oueHb Ommsko apyr k apyry. Obe ra-
JIAKTHUKM O4YEHb MOXOXHU. SIpkocTh —
12,2m y 12,5m pasmepsl - 1,6' x 1,3' u
1,3'x 1,3' coorBercTBeHH0. Obe 3BeE3J-
HBIE CHCTEMBI OTHOCATCA K TaJaKTH-
kaM Apma. XulIToH Apn COCTaBHI B
1966 r. atnac 338 ranakTuk, Mokasas-
IIKXCA eMy CTpaHHbIMU. YacTb M3 HHX
OTHOCHTCS K  B3aUMOJEHCTBYIOLIKM,
YacTh HMEET HEOOBIYHYIO CTPYKTYpY,
YacTh XK€ MPOCTO BXOIOUT B (pH3MUEC-
KU CBSI3AHHBIEC CHCTEMBI.
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TpeyeoribHUK

7. NGC 925 — cniupansHas ['anakruka ¢
nepeMblukoi knacca SBc, pacmonoxen-
Has HeJaJIeKo OT 3Be3/Ibl Y TpeyronbHu-
Ka. Apkocts — 10™, yrioBsie pa3mMepbl —
10'x5".

8. Cr 21 — paccesHHOE 3BE3[HOE CKOIM-
JIeHHE, PACIONOKEHHOE HENAEKo OT
3Be3abl a TpeyroibHUKa Ha TpaHALE C
co3Be3meM Pwi0. Spkocts — 8,2m yr-
noBoit nuametp — 6'. CoepuT HEeMHO-
IO 3B€3/] U HE OYEHb YETKO BBILEIAETCS
cpew (hOHOBOTO 3BE3/IHOTO OIS
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AcmpoHOMUYECKUL CrPaBoYHUK

TYKAH
TUCANA

C03B€3,7JI/IC Ha3BaHO B YCCThH INTHIIbI TyKaH W IIOMCIICHO Ha 3BEC31-

Hele Kaptel Ilutepom Keiisepom u O@puapuxom XayTMaHoM B

1595—1597 rr. OHO HAaNOMMHANO O HENABHUX OTKPBITHAX €B-

pOHefIHaMPI JUKOBUHHBIX 3aMOPCKUX CTPaH.

236

Haubornee naTepecHbIe 00BEKTEL:

1. 6 Tykana — iBoifHas 3Be3/a, JIETKO pasiuynMas B HeOOb-

1re Teneckonsl. COCTOMT M3 KOMIIOHEHTOB OJ1ecKoM 4M i 9m,

B Tyxana — kpaTHast cucTeMa, COCTOSIIAS U3 ABONHHOM 3Be31bl Oneckom 4,4™ i 4,5m

 0olee c1aboro KOMIOHEHTa OeckoM 35,1m,

NGC 292 - Manoe MaremaHoBo
Obnmako — KapiuKoBas TaJAKTHKA,
cytaEK Miedroro [Tyru. Habmonaer-

ci B BHJE SPKOTO TYMAHHOTO IIATHA,
TIOTIEPEYHUKOM 5°, XOpOIIO 3aMETHO-
TO HEBOOPYKECHHBIM TIa30M. YIaJeHO
or ConmHua Ha pacCTOSHHE OKOIO
200 TeIc. cB. ner. B Manom Marennano-
BoM OOmake MHOrO TyMaHHOCTEH U
3BE3IHBIX CKOIUICHUH, JOCTYIHBIX JJist
HaOJTFOICHHS B HEOOJIBIION TENECKOI.

NGC 104 — 47 Tykana — oueHs sip-
KOE€ IIapOBOE 3BE3JHOE CKOIUICHHUE, Ha-
XojAmeecs Hemateko or Mamoro Ma-
remranoa O6maka. Ynaneno or Comnnia
Ha 16 ThIC. cB. JIeT. SIPKOCTh CKOILICHUS
cToNb BhICOKa (4,3™), yTo OHO Halmo-
JIaeTCsl HEBOOPYKEHHBIM TJ1a30M.



3BeSIJHEﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHoOCTb

Tyxan

TYKAH

LlapoBoe 3Be3aHOe cKonnexne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3Hoe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3se3a FanakTvka ¢ nepembI4Koi HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK
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OEHUKC
PHOENIX

Co3Besie Ha3BaHO B 4YeCTh MU(MMUECKOH NTHIBI, KOTOpasi, Cro-
pas, Bo3poxgaeTcss u3 memna. OHO HaXOAMTCS BO3NE «YCTb PEKU
KM3HM» — OpupaHa. B jpeBHOCTH apabbl M Ipekd BKIIOYAIA
3Be3/ibl, oTHOCsAMmMECH HbiHe kK DeHukcy, B co3Be3mue Pexu.

CosBesnue BepBble MosABHIOCh Ha Kaprax Moranna Baifepa.

Camas spxas 3Be3a — a @enmkca (2,4™). 10 OpaHKEBBIH
rurant crekrpansHoro kinacca KO. Yuanen ot ConHia Ha paccTos-
Hye 77 CB. JeT.

Hanbonee nurepecHsie 00bEKTHL:

1. { ®ennmkca — mepemeHHas W KpaTHas 3Be3fa. CocTOMT M3 TJIABHOHM roiyboBaTo-
Oernoif 3Be3/bl MPUOMM3UTENBHO 4-1 3B. BEIMYMHBI, CEKTpaibHOro kimacca B6. Crmyt-
HUK MMEET CreKTpanbHblil kiace BO u 8-10 3Be3anyto Benmuuuny. ['naBHas 3Be3na sBiser-
cs 3aTMeHHO-JBoiHONA. Ona Menser Omeck ot 3,9 mo 4,4m 3a 1,5 cyrok Ypanena sta
cuctema ot ConHiga Ha paccrostaue 280 cB. JieT.

2. P Penuxca — KpaTHas 3Be3/la, COCTOANIAS M3 JBYX KOMIOHEHTOB 4-il 3B. BENMYUHBI.
Crexrtpanbhsiii k1acc — G8. Cucrema ynanena ot Conxna Ha paccrosaue 200 cB. Jer.

3. NGC625 — cnupansHas ['anaxruka ¢
TnepeMbIuKoi. 3aHnMaeT Ha HeOe TIo-
mwas 3,0’ x 1,3". fApkocts — 12m, Pacrio-
JI0’EHA PAIOM co 3Be310H Y Denukca.
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3B63[J,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Denuxc

®EHUKC

LLlapoBoe 3Be3aHOe ckonnexne
paccesiHHoe 3Be3]HOe CKoMneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpaTHas 3sesna CnupanbHas ranaktuka OnnunTudeckas ranakTuka

MepemeHHas 3Be3ga lanakTvka C nepeMbl4Koi HenpaBunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK
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XAMEJIEOH
CHAMAELEON

He6onbmoe co3sesmue OxwHoro momymapus. Brepssie mosBu-
Jock B «YpaHomerpun» Moranna baiiepa B 1603 r. Ha3sano B
yecTh smepusl, oduratomeil B EBporne, Adpuke, Asun u npume-
4aTeNbHOH CBOMM YMEHMEM MEHATH L[BET B 3aBHCHMOCTH OT L(BETA
okpyxatomell cpegsl. Haxomutcs pagom ¢ IOxueM momocom
mupa. B ceBepHbix mmporax coBceM He HaOmopaercs. Cawmas
Apkas 3Be3qa — a XameneoHa. OHAa MMEET CBETJIO-XKENTHIA LBET
u Omeck 4,05, Vanena ot ConHua Ha pacctosHue 63,5 cB. JieT.

Haubornee naTepecHbIe 00BEKTEL:

1. 6 XameneoHa — JBOIHas 3Be3/a, COCTOAMAS W3 TONYOOTO M OPAHIKEBOTO KOMIIO-
HEHTOB 4-ii M 5-i 3B. BEIMUYHMH. JTO ONTHYECKH IBOHMHASA 3B€31a, T.C. €€ KOMIIOHEHTEHI
HE CBS3aHBI (DU3MUECKH, @ HAXOIATCS PSIOM TOJBKO II0 Y4y 3pEHHS.

2. NGC 3195 — nnanerapHas TyMaH-
HOCTb, 3aHMMAWIIas Ha Hebe 0OmacTh
7' x 5. Obnamaer crerka BBITAHYTOH
crpykrypoil.  llenTpanbHas — 3Be3na
umeer Oeck 15,3m,
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

XawmerneoH

XAMEJIEOH

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be31HOE CKonneHne

3Be3qHoe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3sesna CnvpanbHas ranaktuka 3nnunTuyeckas ranakTuka

MepemeHrHas 3sesga FanakTuka ¢ nepembIuKoin HenpaBunbHas ranaktuka
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Acmponomuyeckuii Cnpasourux

IHEHTABP
CENTAURUS

Kpacusoe cossesmue HOxHoro momymapus. Hassanme mpoucxo-
JUT OT JIETCHIAPHBIX MONMYJIOCH-IONYKOHEH rpeueckoil Mudo-
JIOTHH. OTH CO3J[aHMsl MPOCTABUINCH CBOSH JUKOCTHIO M CKIIOH-
HOCTBIO K aBaHTIOpaM. TOJBKO OIMH M3 HUX — XHUPOH, OTINYANICS
MYIPOCTBI0 M 3aciykun OeccMepTHe. XUpPOH BOCIHTAN MHOTHX
TepoeB DAk, cpein KoTopbix Obumn Axmmiec u [epaki. B atom
CO3BE3IMM HAXOAUTCSH HEHTPOHHAS 3Be3Ma, SBIAIOMASACS MYIbCH-
PYIOIUM JBOMHBIM PEHTIeHOBCKUM HcTouHHKOM Cen X-3.

Haubonee naTepecHsie 00BEKTH:

1. o LentaBpa — TpoiiHas cucTeMa, COCTOSIIAs W3 ABYX SAPKHUX 3Be3/l, 0OpAlIAONINX-
¢ BOKpYT obmiero meHTpa macc 3a 80 JeT W yJaleHHOTO OT HHX Ha paccrosHme 2,2°
c1aboro CIYTHHKA, OTKPHITOTO TOMBKO B 1915 r. Ota 3Be3ma ¢ Omeckom 11™ Haxomwt-
¢ Ha Ommxaifmem Kk ComHuy paccrosumi — 4,3 cB. roma. OHa HaseBaeTcs Proxima
LlenraBpa. DTO XONOAHBIA KApIMK TINABHOM IOCIENOBATENBHOCTH, OTHOCAIIMICA K
nepeMenHbIM 3Be3faMm Tuna UV Kuta u ypanennblil oT cBoux coceok Ha 12 Teic. a.e.
Camas Oomprmas 3Be3ma cucTeMbl — a lleHTaBpa 1m0 Macce W CBOMCTBAM IOYTH HE
orinyaercs ot Hamero Connia. Ee 6meck — 0,01m,

2. NGC5128 — Cen A —MoOuIHBIHA UCTOY-
HUK PAJMOVM3IY4eHHUs, COBHAJAIOIMI C
ranaktukodl knacca S0, ymaneHHBIA OT
ConHua Ha 23 MIIH cB. JIeT. DTa raJlakTHKa
MMeET HEMPABHIBHYI0 CTPYKTYpY, 00pa-
30BaHHYI0 M3-3a CTOJNKHOBEHMH C Jpy-
roil ranaktukodl. Mmeer Oompmme pas-
mepsl (18' x 15") u ouens spxas (7,2m).

3. NGC 5139 — o IenraBpa — mapo-
BOE 3BE3/IHOE CKOILIEHUE SPKOCTBIO
4,5 YrioBele pasMepbl B JBa pasa
TIPEBBIIAIOT JUAMETP JTYHHOTO JIUCKA.
Copmepxur okomo 200 mepemMeHHBIX
3Be3f. YaaneHo or ConHLa Ha paccro-
sHue 17 ThIC. CB. JIET.

& & & B B R B O S P G O & B E ¢ & 6 W U I 4N 4 A AR A A S ST ARG

242



3BeSﬂHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

Llenmasp

LLEHTABP

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKOMMeHne C TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranakTuka dnnuntuyeckas ranakTuka

MepemeHHas 3se3fa [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka

243



Acmponomuueckuii cnpagouHux

IE®EN
CEPHEUS

C03B€3Z[I/IC, Jexalmee Ha Mueynom HyTI/I, M Ha3BaHHOC B YECTh

muduaeckoro maps O¢uomuu. 3Besna Ambpa lledes HaswiBa-
eTcst AnbJiepaMuH.

Haubonee nurepecHsie 00beKTHI
1. P Hedes — xpatHas cucrema, coctosmas u3 tpex 3se31. Ot-
HOCUTCS K IyJbCHPYIOIMM TIEPEMEHHBIM, MEHSIOMIM CBOH Oneck
3a Bpemst oT 3,5 710 6 u. [IpuHaanexur K cuekTpanbHoMy Kiaccy B.

2. W Iledes — 3aTMeHHO-IIepeMeHHAs 3Be31a, COCTOAIIAs U3 XOJOJHOTO CBEPXTUIaH-
Ta, npesocxozdmero ConHie B 2 ThIC. pa3 mo pasmepaM B 80 pa3 mo Macce, U ropsueit
3Be3/bl-ciyTHUKA. [lepuon m3MeHeHus Onecka paseH 7 430 nmeil. 3aTMeHue JmHTCS
oxoio 450 aHeit.

3. 0 ledess — pononavanbHuna nedens — MyNbCHPYIOMMX TEPeMEHHBIX 3Be3s. M3-
menser Oneck ot 3,5 no 4,4™ 3a 5,4 nmus. IlpencraBnser coboi CBEpXTHIaHT CIIEKT-
panbHoro kinacca FS B Makcumyme Onecka 1 G2 B MUHIMYME.

4. NGC 188 — paccesHHoe 3Be3HOE
CKOTUICHHE, COCTOSIIIEE M3 3BE3/l CIEKT-
panbHOro Knacca F2. Oro camoe crapoe
U3 W3BECTHBIX CKOIUICHWH, MMEET BO3-
pact 5 mipa Jer. Boiisaur o0beKToM
APKOCTBIO &, 1™ MPOTSKEHHOCTHIO 14'.

Ynaneno ot ConHIla Ha paccTOSHUE
5 THIC. CB. JIET.

Spkue 3Be3/b1 m M Sp C r n"

0. - AllbiepaMuH 2.45 1.64 Al 48.8 0.22 0.067

B - Anbgupk 323 -3.16 B2 5952 -0.22 0.005

Y - Anbpan 321 2.68 K1 45.0 1.03 0.072
5 4.07 -3.58 F5 982.4 0.78 0.003

m -

BMAMMan 3Be3fHas BenunuuHa, M - abconioTHas 3Be3gHas BenuuuMHa, Sp - CrekTpanbHbIA Knacc,

C - nokasaTtenb UBeTA, I - PacCTOSHWUE B CB. rofax, T - Napannakc B CeKyHAax ayru.
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3363[J,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Legeti

LE®EN

LLlaposoe 3Be3aHOe ckonnexne
PaccesHHoe 38e3aHOE ckonneHne

3Be3Hoe CKONNeHne ¢ TYMaHHOCTbIo

KpatHas 3Besna CnvpanbHas ranaktuka Annuntuyeckas ranakTuka

MepemeHHas 3Besna FanakTuka ¢ nepembIuKoii HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK
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LAPKY.JIb
CIRCINUS

Cossesaue HOxHoro nosymapus, BbICNEHHOE Ha 3BE3/IHBIX Kap-
tax Huxona Jlakainem.

Haubonee nurepecnsie 00bEKTHL:
1. o Ilmpxyns — nBoilHas 3Be3fa, cocTosmas W3 SPKOTO
KOMITIOHEHTa 3-1 3B. BEMUHMHbI U C11a00T0 CIyTHHKA OIeCKOM
Om  yhaneHHOr0 JOCTaTOYHO Jaieko. 3Be3Ja XOpOLIO pa3lInyd-
Ma B HeOOJIBIION TENECKOIL.

2. NGC 5823 — paccesHHOE 3BE€31HOE
CKOIUICHHE, DACTIONIOKEHHOE Ha CaMoi
TpaHHIe co3Be3mus (PSIOM C CO3BE3-
nueM Bonka). 910 10CTaTOYHO ManeHb-
KO€ CKOILIeHUe, pasmepom okono 10, co-
nepxut nopsaka 100 3sesn 10-14-if 3B.
BemmarH. O0mas APKOCTh CKOIUICHHS —
7,9m. Ynaneno ot ConHla Ha paccros-
Hue 2 200 cB. ner.

3. NGC 5715 — paccesHHOe 3BE3IHOE CKOILUICHME, DACMONOKEHHOE PAJOM C TpaHH-
ueit cozesus LHupkyns. Apkocts — 9,8™, yrioBoit suametp — oKouo 6.

4.  Pismis 20 — paccesHHOE 3Be3/IHOE CKOIUIEHHE SPKOCTbIO 7,8™. 3aHmMaer Ha Hele
obmacts jguamerpoM 4,5'. Ynaneno or Commma Ha 14 300 cB. jer. Comepkut MeHee

50 3Be371 OOIBIIOrO AMama3oHa OIecka.
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SBG:UJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Lupkyno

LUPKYJIb

LlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOe ckonneHne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3na CnupanbHas ranakTuka Annuntuyeckas ranaktuka

MepemerHas 3sesna lanakTvika ¢ nepeMbI4Koi HenpasunbHas ranaktuka
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Acmponomuueckuii CHpagouHuK

YACHI
HOROLOGIUM

Cossezmue Yacer — Horologium Oscillatorium — 0bu1o Ha3Ba-
Ho Huxona Jlaxaiinem B uects Xpuctuana [loitrenca. Peus uner

0 MasTHUKOBBIX Yacax, M300peTeHHBIX ['foiireHcoM. JTo 1300-
peTeHHe ChIrpalo BaXHYI0 poib B Hayke. C IMOMOLIbIO MasTHH-
KOBBIX YacOB YJNAlOCh COXPAaHHUTH BpeMs Ooiee TouHo. Camas
ApKkas 3Be3na B 3TOM co3Besun — a Yacos (3,85™). Drto opas-
KeBblil rurant crektpanbHoro knacca Kl. Paccrosaue or Con-

Hioa — 117 ¢B. ner.

Haubonee naTepecHbie 00BEKTH:

1.

NGC 1512 — cnmpanbHas ['anaxtuka ¢
nepeMblukod, kmacca SBa, pacmono-
KEHHas B  CEBEPO-BOCTOUHOH vacTu
CO3Be3/1Ms, Ha paccTosHuu 2,1° ot 3Be3-
1el a Yacos. SApkocte — 10,6™, yrio-
BbIe pasmepsl — 8,9'x5,6'.

2.NGC1261 — mapoBoe 3BE3IHOE CKOI-

JIEHHE, PACTONIOKEHHOE B  3amMajHOK
YacTH CO3BE3/HS, HA paccTosHuUM 5,2°
K BOCTOKy ot 3Be3nsl ( Yacos. Slp-
KocTb — 8,4™, yrioBoii nuametp — 6,9'.

NGC1433 — crimpanshas ['anakruxa c
TnepeMbIuKoi, kinacca SBa. Apkocts —

10m, yrnossle pazmeps — 6,8'x6'.

248

LI O T T Y R B R B BN AT B N B R R T R I



SBGSIJHEFI Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

Yacwl

YACHI

LLlapoBoe 3Be3aHOe ckonnexne
PaccesiHHOe 3Be3HOE ckonneHne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpatHas 3Besna CnupanbHas ranaktuka Annuntuyeckas ranaktuka

MepemenHas 3se3na FanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK

YALIA
CRATER

Manenbkoe C03Be3HE, PACTONOKEHHOE PAIOM C  CO3BE3IUSA-
mu Bopowa, JIea u [leBbl. [lo nereHme, 310 kyOOK AIOIUIOHA,
(urypupyronmit B co3pe3muax Bopona u 'mapsl (cM. JereHmy B
omucaHuy co3se3us Bopona).

Camble sipKue 3Be3/IbI UMEIOT TONBKO 4-10 3B. BENUYUHY.

Hexoropsie actpoHOMBI oOTOXIECTBIM Yamy ¢ KyOkoMm
Hocuda, HaiinenusiM B Memke Benmamuna. Berpeuaercs u Tod-
Ka 3penus, 4to 310 CBaroif I'paans — wvama c kposbto Mucyca
Xpucra, cobpannoit Hocupom Apmmadeiickum. Hakowen, Ha

HEKOTOPBIX KapTax 3TO CO3Be3Me OOBCHMHAIOCH C CO3Be3MeM BopoHa W mpescTaBis-
nock Kak KoBuer 3aBera.

Hanbonee nurepecHsie 00bEKTHL:

1. NGC 3887 — coupanbHas ranakTuka
knacca Sc. fApkocts — 10,6, yrinossie
pasmepsl — 3,5'x2,7".

2. NGC 3962 — »smmuntuyeckas rajak-
tuka knacca E0. fApkocrs — 10,7m, yr-
J0BbIE pazmepbl — 3,4'x2,8'".
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SBG:UJ,HHH Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

Yamua

YALLA

Llaposoe 3Be3aHOE ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3ga CnupanbHas ranakTtuka 3nnunTuyeckas ranaktuka

MepemeHHas 3se3na lanakTuka ¢ nepembiukon HenpasunbHas ranaktika
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Acmponomuneckuii cnpagoyHuk

AT COBECCKOT'O
SCUTUM SOBESCIAN

Cossesque Illuta onHO M3 caMblX MAaNeHbKUX CO3BE3AMH Ha
Hebe. OpHako, oHO nexut B obmact Mieunoro Ilytn m conep-
KUT HECKOJNBKO MHTEpEeCHBIX OOBEKTOB Juis IoOMTeNeld actpo-
HOMHH. OJTO CO3BE31ME HAXOAWTCA Mexay co3sesmusamu Opima
1 3MeeHocra. BrepBele OHO TOSBWIOCH HA 3BE3JHBIX KapTax
atnaca «Firmamentum Sobiescum» B 1690 T. Gnaromaps Tpyzam
nonsckoro actpoHoma fHa ['eBenmusa. Haspamo cossesmme B
yectb koponst Peun Ilocmommroit Sma III Cobecckoro, Bo3rma-
BUBIIEr0 00BE/IMHEHHbIE €BpOIeiickie Boiicka B OutBe 12 ceH-

10ps 1683 1. mox Benoit npotus OtroManckoii uMnepuu. butsa Obu1a BEIMrpana, 1

EBpona cnacnack ot JanbHEHIIEro NpojBHKEHHs TYPOK BrTyOb KOHTHHEHTA.

Haubonee nurepecnsie 00bEKTHL:

1. 0 Illura — mepeMeHHAs 3Be3/a, UCIBITHIBAIOIIAS HEOOJBIINE MyJNbCALMH B TEYE-
HUE HECKOJbKUX 4acoB (4 u 40 muH). DTO MPUBOAUT K HE3HAUUTENHHBIM HU3MEHEHH-
M OJecka 3Be3/ibl 0T 4,6 10 4,7™ (B HEKOTOPBIX HCTOYHHKAX OT 5,0 10 5,2™).

2. R Ilura — nepemennas 3se3na tuma RV Tenbua. Jt10 skenras 3Be3Na, M3MEHSIONIAs
CBO# OJTeCK ¢ 5-1 110 §-10 3B. BETHUNHY.

3. Mil - NGC 6705 — paccesinHOe
3Be3/Hoe cKomjieHue lukas YTKa.
OpmHO M3 caMBIX OOTATBIX M KOMITAKTHBIX
paccesHHBIX  ckomneHuil.  Comepxut
okono 2 900 3Be3n. Yupanexo ot ConHia
Ha PacCTosHME 6 ThIC. CB. JIeT. SIpkocTh —
6,3™, yrnosoit auametp 20'.

4. M 26—NGC 6694—paccesHHoe 3Be3]-
HOE CKOIUICHHE, COJIepiKallee OKOJIO
70 3Be3n. Paccrosnue ot Conuua —
5 THIC. CB. JIET COOTBETCTBYIOT JIHHEH-
HBIM pasMepaMm B 22 cB. roma. Sp-
KocTh — 8,0m, yrioBoii nuametp —15'.
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3Be3ﬂ,Haﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHOCTb

Hum Cobeccroeo

LLIKUT COBECCKOIO

Llaposoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHoe CKOoMneHne ¢ TYMaHHOCTbIO

KpatHan 3sesna CnvpanbHas ranakTuka AnnmnTudeckas ranaktika

MepemenHas 3se3na FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmponomuneckuii cnpagoyHuk

SPUJAH
ERIDANUS

Cossesue, Haxomdmeecs pagoM ¢ cospesgneM Opuona. B ce-
BEPHBIX I[IMPOTAX BHJHO JIMIIb YaCTHYHO. DBUIO M3BECTHO ¢
rmyOokoli  npeBHOCTH, cojepxkuTcss B Karanore Kmasmus [lto-
nemes. Ha3Bano B uecTb MpauHOH peku, IpoTekaromed B mo-
3eMHOM I[ApCTBE M CIyXKalled TpaHWUeH g Ay, OTHpPAaBIIO-
mmxcsa Ha BeuHble Myku B Taprap. B cossesmuu 11 spkux 3Besn.
Camas spkas — AxepHap — B CEBEPHBIX IIIPOTAX HE BUIHA.

Haubornee naTepecHbIe 00BEKTEL:

1. 40 Jpupmanma — kpaTHasg CHCTEMa, COCTOAWIAs M3 TecHOU Tpoiku 3Be3n. Camas sp-
Kas 3Be3fa 4,4 3B. BenmuuHbL. Ee cOcely COCTaBNAIOT JBONHYIO CHCTEMY, YAAlEHHYIO
Ha paccrosnue §82". B cucreMy BXOAMT Kapiuk IiaBHOM mocnejoBaTensHoctd 11,2 3B.
BEJIIYHHBI 1 Oeblil Kapiuk 9,5 38. BemmumHsL. [lepron obpamenus — 250 met.

2. EF Dpupana — ospyntuBHas nepeMeHHas 3Be3fa. Coctomt u3 JBYX 3Be3j, o0pasyro-
IMX 3aTMEHHO-TIEPEMEHHYI0 CHCTEMy C MepHoJoM H3MeHeHus Onecka | 4 21 wmuH.
[maBHast 3Be3na — Oenblii KapimK, OKPY)KEHHBIA aKKpEMOHHBIM JHUCKOM. BelecTBo
TepeTeKaeT Co CIYTHHKA, 3aKPyuMBAETCS BOKPYr OENOro Kapiuka W IajaeT Ha ero
TNOBEPXHOCTh BHOJb JIMHUH MArHUTHOrO NOAA B paifoHe monroca. MakcuMalbHBIHR
Oneck—13,7™, MHHAMAJIbHBIH — 15,5M,

3. NGC1407 — smmmnTuyeckas ranaktuka kmacca EQ. OOvext spkoctbio 9,8™, pasme-
pom 2,5".

4 NGC 1232 — cnupanbHas ranaktuka knacca Sc. Spkocts — 9,8™ yriossie pazme-
puI-7,8x6,9".

Spxue 3Be3ab m M Sp C r m"

o - AxepHap 0.45 277 B3 -0.16 143.8 0.023

B - Kypca 2.82 0.64 A3 0.16 88.8 0.037

v - 3aypak 3.05 -1.11 M1 .59 2211 0.015

0 - Akamap 2.88 -0.59 A4 0.13 161.3 0.020

m -

BMOMMan 3Be3aHas BennuuHa, M - abconioTHas 3Be3aHas BenuuMHa, Sp - CheKTparbHbIA Knacc,

C - nokasaTenb LBETa, I - PacCTOsiHWe B CB. rofax, Tr - napanmnakc B CekyHaax ayru.
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3BeSIJ,Haﬂ Benu4nHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHOCTb

OpudaH

SPUOAH

Llaposoe 3Be3aHOe ckonneHne
PaccesiHHOe 3Be3iHOe ckonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3Be3na CnuvpanbHas ranaktuka 3nnuntuyeckas ranakTuka

MepemeHrHas 3sesga FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmponomuueckuii chpagouHuK

IOYKHASI TUIPA
HYDRUS

Manenbkoe u Tyckioe co3Besque [OxHoro mnomymapus. Ha
He00 3T0 co3Be3ue moMectun Morann baitep.

Haubornee naTepecHbIe 00BEKTEL:
1. @ Tuapsl — onTHYecku [BOWHAs cHCTeMa, COCTOAWIAs U3
OpaHXeBOH 3Be3MbI crekTpanbHoro kimacca K2 (5,7™) m kpacHOro
THraHTa crnekrpanbHoro knacca K2 5,6m. Vuanenst 38e3apt ot Coin-
HIa Ha pacctosHue 739 u 468 cB. €T COOTBETCTBEHHO.

2. NGC1466 —mapoBoe 3BE31HOE CKOI-
JeHWe. 3aHMMaeT Ha Hebe ILIOMaIb
IuameTpom okoino 2,3". Spkocts —
11,4m, PacronoxeHo Heaneko OT 3Be3-
1wl y FOxno# ['uapbt.

3. NGC 643 — ouenb crnaboe 1mapoBoe
3BE3[HOE CKOIUIEHHE SPKOCThIO 13m.
OTOT OOBEKT AOCTYNEH TONBKO JIJIs
MOIITHBIX HHCTPYMEHTOB.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnasi TyMaHHOCTb

FOxcnas I'uopa

I0OXXHAA rTMOPA

LLlapoBoe 3Be3aHOe ckonneHne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3HOoe CKONMeHne ¢ TYMaHHOCTbIo

KpatHas 3se3pa CnupanbHas ranaktuka AnnunTuyeckas ranakTuka

MepemeHHas 3se3na lanakTvka C nepeMbl4Koi HenpaBunbHas ranaktuka
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Acmponomuyeckuti cnpagoyHuK
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IOKHAS KOPOHA
CORONA AUSTRALIS

Jlerenna, cazanHas ¢ HOxuoi Kopono#l, Bocxomut K uCTOpHH
Kagma. Otor rpedeckuii repoit, ocHoBarenr Pu, or Opaka c
[apMmoHHel HWMeN HECKONBKO neTeH, cpemd KoTophix Obima Ce-
mena. JleBymky monroOun 3eBc M CIycKancs K Hedl TOX MOKpo-
BOM HouM. BospeBHoBaBmas [epa mpuHsna oONMK TOPHMYHOH
u yroopwia Cemeny mompocuTb 3eBca SBUTbCSA K HEH BO BCEM
CBOEM BENMYMH. 3€BC, NPEICTaB B CBEPKAHMM MOJHHIL, HCIe-
nemn CeMely, HO yCIen BBIXBATHTh M3 €€ 4peBa HEOHOIICH-
HOro peOeHKa W 3ammi B cBoe Oempo. PommBumiics depes Tpu
Mecsna MambydK cran OoroM J[uoHmcom. Bo3MykaB, OH Hamen CBOIO MaTh B IL[apcTBe
MEpTBEIX M Bo3Hec Ha Ommmm, a ee KOpoHy — Ha Hebo. Tak NOABMIOCH cO3BE3NHE
[OsxHo# KopoHbL.

Haubonee nnrepecHbie 00bEKTHI:

1.

NGC6541 — mapoBoe 3Be31HOE CKOII-
JIeHHe, pPaCcMoJNOKEHHOE Ha I0ro-3ama-
ne cospesmua.  JloctaTouHo - sipKoe
(6,6m) u Gompmoe (13'): Mmeer Goub-
Iy CTENEeHb CKATUS LEHTPAIbHOM
obnmactu. Ha kpasx CKOIUIEHHS MOX-
HO pa3nuuuTh 3Be37bl 13-it 3B. Benmu-
yuHbl. Haxomures or Conmnua Ha pac-
CTOSIHHH 22 TEIC. IIET.

NGC 6496 — mapoBoe 3Be3/1HOE CKOII-
JIeHHe, PAacIoNoXEeHHOe Ha CaMoi Tpa-
HHLE CO3BE3AMSA, PSAIOM C CO3BE3AHEM
Cxopnuona. Mmeer spxocts 9,2™ u yr-
J0Boi 1uametp 6,9'. Boirmsmur oueHb
TymaHHo. YjaneHo ot ConHua Ha pac-
crostaue 29 300 cB. 7er.
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SBGSIJHaﬂ Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTnas TyMaHHoCTb

FOoicnas Kopona

HOXKHAA KOPOHA

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexue

3Be3qHOe CKOMMeHne ¢ TYMaHHOCTbIo

KpaTHas 3Besna CnvpanbHas ranaktuka OnnunTudeckas ranakTuka

MepemeHHas 3Be3ga FanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK

IO’KHAS PBIBA
PISCIS AUSTRINUS

3OT0 OHO M3 JAPEBHHUX CO3BE3/MH, BXOAAIMX B 4uCiO 48, conep-
*kamuxes B «AnpMmarecte» Knapaus [Tronemes. I'pexu cunranu, yro
FOsxHas Priba mbeT BOIy M3 cOCy/a, NIPUHAIICKAIIETO COCCTHEMY
Bomonero. Apa0bl pasjienisui 3T0 MHCHHUE, TaK KaK HA3BAHWE Ca-
MO¥t sipkoi 3Be3bl co3Besmus «Domanbraym (a HOxHol Priosr) B
mepeBojic ¢ apabCKoro s3bika o3Hauaer «PwiOMit pot». Oro Oemas
3Be3/a TJABHOM MOCNEN0BATENBHOCTH CIEKTPAIbHOTO Kiacca A3.
bneck — 3,2m, Paccrosiue ot Conxnia — 25 cB. Jer.

Hanbonee nurepecHsie 00bEKTHL:

1. P HOxnoii Poidb1 — nBoiiHas cucteMa, cocTosmas u3 Oemoil 3Be3ybl 4-if 3B. BENH-
YMHBI, CNEKTpabHOr0 Kiacca Al u crmytHuka 8-if 3B. BenmuuuHbl. Ynanena ot Connua
Ha paccrosiHue 148 cB. nert.

2.y HOxHoii Pui6bI — 1BOIHAS cHCTEMA, COCTOSIIIAS U3 OEIOH 3B€3/IBI 4-1 3B. BENHUH-
HBI, ClIeKTpasibHoro kinacca AO u ciyTHuka 8-if 3B. BenuuuHbl. Y naeHa ot ConHua Ha
paccrosiHue 222 cB. rofa.

3. NGC 7314 — cnupanbHasi ranakTHka
knacca Sc. Spkocts — 11™, yriosble
pazmepbl —4,6'x2'.
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SBG:UJHER Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TymaHHoCTb

FOoicrnas Poiba

IOXKHASA PbIBA

LLlapoBoe 3Be3aHOe ckonnexne
mPaccesiHHoe 3Be3[JHOe CKonmneHune

3Be3qHOe CKOMMeHne ¢ TYMaHHOCTbIo

KpatHas 3Be3na CnupanbHas ranaktuka 3nnunTuyeckas ranakTuka

MepemeHrHas 3sesga FanakTuka ¢ nepembIuKoin HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHux

HO:xHbBIH Kpect
CRruUX

Hebonbmoe cossesnme, pacnonokenHoe Ha Mueunom [lytn,
Jerko y3HaBaeMoe 10 (opme Kpecra, 00pa30BaHHOrO YETHIPb-
Msl ApKMMH 3BE3JIaMHL.
FOxnsit Kpecr Obu1 HewsBecten B apeBHoctd. Kmasmwmit [1to-
JeMell BKIIOUMI €ro Kak 4acTh co3eszus Llenraspa. Pumisme,
HaOJIO/IaBIIME 3TO CO3BE3ME TOJBKO B AJEKCAHIPHM, Ha3blBa-
1u ero Tpon Lle3aps B yectb umneparopa ABrycra.
Hcropuku actponomun cuuraror, uyro FOxmbii Kpect mo-
MECTUN Ha 3Be3jHble KapThl ABryctun Poite B 1679 r. Opnaxo,
M3BECTHO, uTo Amepuro Becmyyunm mucan o HeM Ha jBa croneTus padblie, B 1507 r. Oto
CO3BE3JME HCIIONb30BalN TNepBble eBporeiickue Mopemmasatend B [OxHOM momymra-
pUM, TaK Kak OHO pacmonoxeHo Hefaneko oT IOxwnoro momoca mupa. Ecmu coenuHuTb
JIBE SIPKHE 3BE3/IbI OCHOBAHMS KPECTa, TO OHU YKaKyT HAaIpaB/leHHe Ha MOIOC.

Haubonee nurepecnsie 00bEKTHL:

1. o IOxnoro Kpecra (Akpyx) — KkpaTHas cucteMa, BKIIOYAIOIIas ABOXHYIO 3BE31Y, C
KOMITOHEHTaMH OieckoM 1,4™ i 1,9™ HaxoJISuIytocs Ha pacCTOSHHUK 5", U YIaNCHHYIO
or HuX Ha 1,5' cmalyro 3Be3y ¢ Gmeckom 4,9™. Best cuctema HaxoAuTCs Ha paccTos-
Hun 370 cB. net ot Connua.

2. NGC 4755 — paccesHHoe 3Be€3HOE
CKOIUIEHHE, COCTOAIIEE M3 MOJOJBIX
3Be31. SpkocTh — okono 5™ OTnuya-
eTci  HEOOBIYHEIM  pasHOOOpasmeM
BeTa BXOIAWIMX B Hero 3se3i. MHor-
Ja ckomleHue HaspBawoT «lllkaryikoii
C JIParomeHHBIMH KaMmHsAMI». Haxomut-
¢ Hepmaneko or 3Be3pl B FOkHOro
Kpecra.

4 ¢ % # m 4 B e & m & & 2 &4 ® 6 &R 4G 3 SR A SNBSS ST E IS ST eI e

262



SBG:UJ,HHH Benu4nHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

FOsicrvui Kpecm

OXHbIN KPECT

LLlapoBoe 3Be3aHOe ckonnexne
PaccesHHoe 3Be3aHOe ckonnexne

3Be3qHOoe CKOMMeHne C TYMaHHOCTbIo

KpatHan 3sesna CnvpanbHas ranaktuka AnnunTuyeckas ranakTuka

MepemeHHas 3sesga FanakTuka ¢ nepembluKoii HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK
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IOxHbIH TpeyrojabHUK
TRIANGULUM AUSTRALE

OTO CO3BE3AME INEPBOHAYAIBHO OBLIO IpPE/CTABICHO AMEPHTo
Becnyyun B 1503 r. Yepez 100 ner FOxueiid TpeyrombHux mo-
sBuiics B «YpanoMmerpun» Moranna baiiepa.

Oto Hebombmoe co3sesnue. Ero nerko y3sat Ha Hebe Mo
TpeM spkuM 3Be3naM (o, B u y FOxnoro TpeyronbHuka), nMero-
mmM 2-10 1 3-10 3B. BenuuuHbl, a FOxHoro TpeyrombHuka (At-
pHsl) — 3TO KpacHblii CBEPXTMIAHT CreKTpambHOro kiacca K2.
3Be3na ynanena ot ConHlia Ha paccTostHue 415 CB. JeT.

Haubonee naTepecHsie 00BEKTE:

1.  NGC 6025 — paccesHHoe 3Be3HOE
CKOIUIEHHE, PACMONOKEHHOE HAa pac-
crosuin 3,1° ot 3Besmel B FOxHOro
Tpeyronsauka. fApkocts — 5,1, yrio-
Boil juamerp — 12'. ColepxkuT OKOJIO
60 3Be3y OeckoM 7™ 1 Goee c1abbIX.
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SBG:UJ,HHH Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CseTnas TyMaHHoCTb

HOxHbIU TpeyaorbHUK

FOXXHbIA TPEYIONIbHUK

Llaposoe 3Be3aHOe ckonneHne
PaccesHHoe 38e3aHOe ckonneHne

3Be3HOe CKONMeHne C TYMaHHOCTbIo

KpatHas ssesga CnupanbHas ranaktuka AnnunTudeckas rannaxkTuk;

MepemeHrHas 3sesna [anakTuka ¢ nepembIuKon HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagouHuK

SIEPULIA
LACERTA

MarneHpkoe CcO3BE3IMe, Nexkaliee MExIy co3pesmuamu Jlebems
n Anmpomensl. Briepseie mosBunocs Ha HeOe B 1690 T., BBEACHO
TIOJILCKUM acTpoHOMoM fIHoM ['eBenueM.

Haubonee nuTepecHbic 00BEKTHI:

1. BL Slmepuusl - cxopee Bcero, 3T0 KBasap, HO obmajaio-

UM HEOOBIYHBIMA CBOWCTBAMH. B BHIMMBIX JIy4ax 9JIEKTPO-

MAarHUTHOTO CHEKTpa HabmomaeTcs OoObIUHAS 3Be3a C Mepe-

MeHHBIM OmeckoM. 3a 1 u 12 mun Omeck m3Mensercs ot 12,5 1o
16,5 mpu 3TOM HAOMIOAIOTCA HEPETYIAPHBIC BCIBINIKA. YYCHBIC, OTKPBIBIIHE 3TOT
00bekT B 1929 T., ;monroe BpeMs OTHOCWIM €ro0 K TEPEMEHHBIM 3Be3maM. B cmektpe
BL Smepunpsl BooOme He OBUIO BHAHO HHUKAKMX IIMHHE, YTO OYEHb HACTOPAKHBAIO.
U3yuenne 00bekTa B WH(PAKPACHBIX JIy4ax MOKA3aI0, YTO OH MMEET BUI TYMAaHHOTO
IATHBIKA, a He 3Be3bl. OKOHYATeNbHO MpPOSCHWIO KapTHHY HCCIENOBAHHE B pa-
mionmanaszoHe. OKa3aoch, 4YTO 3TO HE TaJaKTHYCCKUA OOBEKT, a YHANCHHBIA Ha
OoJbIIME PacCTOSHKMSA KOJOCCANBHBIA HCTOYHMK 3Heprud. CeroiHs ydeHble Ipen-
nonaratoT, 4ro BL Slmepursl — kBazap, HO ¢ aHOMAIMAMU B CIEKTpe (OTCYTCTBUE
XapaKTePHBIX IMHICCUOHHBIX JHHWH). [loXoxkue OOBEKTH HA3BIBAIOTCA JAICPTHJA-
MH (0T JATHHCKOTO Ha3BaHMs co3Be3us Ameprsr — Lacerta).

2. NGC 7243 — paccesHHOE 3BE3IHOE
ckomienne. Haxomures Ha  paccros-
HUM 2,6° oT 3Be3bl a Suepuipl. 3aHu-
MaeT Ha HeOe Oomburyro odmacte — 27,
HO comepxur Bcero 40 3Be3n. Sp-
Kocth — 6,4m, Vnaneno ot ConHua Ha
paccrostue 2 800 cB. ner.

Slpkue 3Be31bl m M Sp C r "
o 3.76 1.28 Al 0.03 102.4 0.032
B 4.42 0.84 G9 1.01 169.8 0.019

Eil BuMMas 3BC31HAA BCIUUYMHA, M - abcommoTHas 3BC3Hasd BCIMYMHA, S CHCKTpaJ'IbHBII/I KJacc,
T10Ka3aTcib UBCTA, I' - paCCTOﬂHI/Ie B CB. roJlax, 7 - mapajjiakc B CeKyH ax Iyru.
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3BG3IJ,H8H Benu4ynHa

MnaHeTapHas TyMaHHOCTb

CeeTtnas TyMaHHOCTb

Hwepuya

ALWEPULIA

LlapoBoe 3Be3aHOE cKonneHne
PaccesiHHOe 3Be31HOE cKonneHne

3Be3HOe CKOMNeHne ¢ TYMaHHOCTbIo

KpatHas 3sesga CnupanbHas ranaktuka Annuntuyeckas ranakTuka

MepemenHas 3se3na [anakTuka ¢ nepembIukoin HenpasunbHas ranaktuka
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Acmponomuueckuii cnpagoyHuK

OCHOBHBIE TIOHSATUS
HEBECHOM C®EPBI

[Ipy W3ydeHWH BHAMMBIX ABIKCHUH HEOECHBIX Tel HEOOXOAMMO OMNpEAENsATh MX MOIO-
KEHHS B MOMEHTBHl HaOmozieHWs. BuuuMmble NONOXEHHMS CBETHI ONPENENSIOTCS TOJNBKO
HAIPaBICHUSIMH, TaK KaK PACCTOSHUS 10 HAX HECYIECTBEHHBL.

Jlns ompeneneHus BHIMMOTO TOJOXEHHS HEOECHBIX TeN M HM3YYEHHS WX JIBIDKCHHS B
acTpOHOMHMH BBoguTCA ToHATHE HebecHOH cdepsl. Cdepa mnpomsBonbHOrO pagmyca
LIEHTPOM, TIOMELICHHBIM B IPOM3BOJNBHOM TOYKE MPOCTPAHCTBA, HA3bIBAETCA HEOECHOM
cepoii. Bpamenne HebecHoH cepsl MOBTOpSET BpaleHne HeOECHOTO CBOJA.

[psvas ZOZ', npoxonsmast yepes mentp O HebecHOH cdepsl M CcoOBMAjaromas c
HAmpaBICHHEM HHUTH OTBECA B MecTe HAONIONCHHA, HA3BIBACTCS GEPMUKAILHOU -
Hueli. BeprukanbHas nuMHEA TepecekaeT HeOecHylo cdepy B TOUKax 3emuma U HAOU-
pa. bompmoii kpyr uebecHo# chepst SWNE, miockocTs KOTOpOro mepreHmuKyisp-

Ha K BepTI/IKaJILHOﬁ JIAHUH, Ha3bIBACTCA mamemamuyecKkum

WA UCHUHHbIM
TOPU30HTOM.

Jlnamerp PP', BOKpyr KOTOpPOTO MpOMCXOAMT BpalleHHe HeOecHOM cdepbl, Ha3bIBa-

ercst ocvio mupa. Ocb Mmupa mepecekaercsi ¢ HebecHo# chepoit B CeepHom u HOxkHOM
TOJTIOCAX.
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OcHosHble cucmembl HeOeCHbIX KOOPOUHAM

L D I D RN T N DR DN DAY D B I D I IR DN TN I L DR D D D DR I DN DN N DR DN B RN NN R BN BN N

Bombmioir kpyr HebecHoit chepst QWQ'E, miockocTh KOTOpOro NeprmeHIMKYISIpHA K
OCH MWpa, Ha3bIBaeTcs HebecHviM 9keamopom. HeOecHbI SKBAaTOp JENTUT IMOBEPXHOCTb
HebecHoO# cdepsr Ha sBa momymapus — Ceseproe u IOxnoe. HebecHslif skBaTop mepe-
CEKaeTCs C MAaTeMaTHYECKMM TOPH30HTOM B JBYX TOUKaX — mouke gocmoka E u mouxe
3anada W. Kpyru BBICOT, NpOXOAAIIME dYepe3 TOUKM BOCTOKA M 3alaja, Ha3bIBAIOTCA
nepebLMU 6ePMUKAIAMU — 60CHOYHbIM T 3ANAOHBLM.

Bonpmoii kpyr HebecHoi cdepst PZQSP'Z'Q'N, mmockocTh KOTOPOTO TPOXOAWT He-
Pe3 OTBECHYIO JINHHIO ¥ OCh MUPA, HA3bIBACTCS HEOECHBLM MEPUOUAHOM.

HeOecHblii Mepuauan JequT TOBEPXHOCTh HeOeCHOM c(epbl Ha BOCTOYHOE W 3a-
nagHoe momymapus. IInockocTs HebGecHOro MepHAMaHa M IUIOCKOCTh MaTeMaTH4ecKo-
ro TOPU3OHTA IepeceKaroTcss 1o mpaMod ymuuE NOS, KOTOpas Ha3bIBAETCS HOAYOEHHOU
aunuel. HebOecHbII MepuMaH IepeceKaeTcs ¢ MaTeMaTHYEeCKMM TOPH3OHTOM B JIBYX
TOUKaX — Moyke cesepa U mouxe 102d.

Bombmioit  kpyr HebecHoM cheps ZMZ', mpoxonsmmid depe3 3¢HHT, CBETHIO M
HajIMp, Ha3bIBACTCS KPYeoM 6blCOMbI WM Gepmukaiom cBeTwna. Manblid kpyr HeOecHoi
c(epbl, IIOCKOCTh KOTOPOro TapajiebHa MIOCKOCTH HEOECHOro OSKBATOpa, HA3BIBACT-
el HebecHoll WM CYMOYHOU NApanienvio céemuid. BWuMble CYTOUHBIE JBWKEHHS CBe-
TUJI COBEPIIAIOTCA 110 CYTOUHBIM NapalIensIM.

Bonbmioit kpyr HeOecHolt cdepel PMP', mpoxonsmmii yepe3 MOMOCHI MHpa M CBETH-
710 M, Ha3BIBACTCA YACOBLIM KPY20M WIH KPY2OM CKIOHEHUs c6emund.

[lepeceuenne cBETWIOM HEOECHOTO MepHAMAHA HA3bIBACTCS KYIbMUHAYUel CBemuid.
Ona ObIBaeT HWKHEH ¥ BepXHEH B 3aBUCHMOCTH OT MECTa [IEPECEUYCHHS C MEPH/IMAHOM.

OCHOBHBIE CUCTEMbI HEBECHbIX
KOOPAUHAT

lopmsonTanbHasi cucrema. [lomoxeHne cBeTina Ha HeOe OTHO3HAYHO OMpEAEIAeTcs II0
OTHOIIEHHIO K OCHOBHEIM IUIOCKOCTSM M CBSI3AHHBIM C HHMM JIMHHSM M TOYKaM HeOECHOIt
chepbl M BBIPAKACTCS KOJIMUCCTBEHHO JBYMS BEIMYMHAME (LCHTPAIBHBIME YITIAMH WJIH
JIyTaMy OOJBIINX KPYTOB), KOTOPBIC HA3BIBAIOTCS HEOCCHIMU KOOPOUHAMAMU.

OCHOBHO# IJIOCKOCTBIO SIBISETCS TIIOCKOCTh MaTeMatudeckoro ropusonta NWSE, a ot-
CUeT BEJIETCS OT 3eHUTA U OT OJHOM M3 TOUEK MAaTEMaTU4eCKOro ropu3onta. OfHON KoOpauHa-
TOI SBISACTCSA 3eHUNHOEe PACCmOsHle Z, WIN 6bICOMA CBETIIA HAJl TOPU3OHTOM h. Beicomoii h
cBeTwia M HasbiBaeTcsi Jyra BEpPTUKAIbHOrO Kpyra mM OT MaTreMaTHueckoro ropu3oHTa 10
CBETWIA MIM LEHTpanbHeid yron mOM MexIy MIOCKOCThIO MAaTeMAaTHYeCKOrO TOPU30HTA U
HarpaslieHueM Ha cBeTHno M BricoTsl oTcunThiBatoTes B mpeaenax ot 0 1o 90° k 3eHUty u 0T
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Acmponomuueckuii cnpagouHux

zl

0 10 -90° k HaygMpy. 3eHUTHBIM PAacCTOSHMEM CBETHJIA Ha3bIBACTCS Iyra BEPTUKAIBHOTO Kpyra
ZM or 3eHHTa 10 CBETHIIA. 3eHUTHOE PACCTOSHUE U BBICOTA CBETHIIA CBA3AHbI (POPMYIIOi

z+h=90°

[lonoxeHne caMoro BEPTUKANBLHOTO Kpyra OIpeAensercs Apyrodl KoopAuHaToil —
a3uMyTOM A

AsumyToM A cBeTWna Has3bIBaeTCS Jyra MaTeMaTH4eCKoro TOPM30HTa Sm OT TOUKH
fora S /10 BEpTUKANBLHOTO KPYTa, IPOXO/AIIETo Yepe3 CBETHIIO.

A3UMYTBI OTCUMTBIBAIOTCS B CTOPOHY CYTOYHOTO BpalieHus HeOecHoil cdepbl, T.e. K
3amajy oT TOUKH ora, B mpeaenax ot 0 o 360°.

['opu3oHTaNbHAS CHCTEMA KOOPAMHAT UCTIONMB3YeTCs I HEMOCPEACTBEHHBIX Ol

PpeZeNneHUi BUIUMBIX T0J0KEHHI CBETHI C IOMOILIBIO YIIIOMEPHBIX HHCTPYMEHTOB.

IlepBass 3xBaTopHaibHAs cucTeMa KoopauHAT. OCHOBHOM IIOCKOCTBIO B 9TOM
cHCTeMe SIBISETCS IUIOCKOCTh HeOecHoro oskBatopa. Hauwanmo orcyera — BepXHAS TOYKa
HeOecHoro dkBatopa Q. OpHOM KOOpAMHATOW sBIAETCS CKiIOHeHWe. CrioweHueM O Ha-
3piBaeTcs gyra mM uwacoBoro kpyra PMmP' or mebGecworo skBatopa 1o cseruna. Orcun-
teiBaercs or 0 mo +90° x Cesepromy momtocy u ot 0 go -90° x FOxnomy. Kpome ckmone-
HHS, MOKHO MCIIONB30BaTh MONAPHOE pacctosHue p — Jayry or CeBepHOro momoca
MHpa 10 CBETUA:

p+3=90°.

[Tonosxenue 4acoBoro Kpyra OnpesenseTcs Yacosbim yeiom t.
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OcrogHble cucniembl HeOeCHbIX KOOPOUHAM
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UYacoBsiM yrimoM cBetwia M HaspiBaeTcss Jyra HeOecHOro SkBatopa Qm OT BepxHei
Toukn (Q HebecHOro 3KBaTOpa 10 4YacoBoro kpyra PMmP', mpoxoasiiero wepe3 CBETHIO.
YacoBble YIubl OTCUMTHIBAIOTCS B CTOPOHY CYTOYHOro oOpaimeHus HeGecHOM cdepsl, K
3anany ot Q B npezenax ot 0 1o 360° umm ot 0 10 24 u.

Ora cucreMa KOOPJMHAT HCIONb3yeTCs B MPAKTHYECKOH AaCTPOHOMUHM MU Ompese-
JIEHHSI TOYHOTO BPEMEHH.

Bropas oJkBaTopuambHas cucremMa koopauHar. OCHOBHOH ILIOCKOCTBIO 9TOM  cH-
CTEeMBI KOOPJHMHAT SBISETCA IUIOCKOCTh HebecHOro skBatopa. OmHOW KOOpAWHATOM sIB-
JIETCS CKIOHEHHE O, APYTroi — MPsAMOe BOCXOMKICHHE (.

zl
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Acmponomuneckuii cnpagoyHuk

[IpsMBIM BOCXOXIEHHEM a cBeTHna M HaseBaeTcs jayra HeOecHoro skeatopa P m
OT TOYKH BECCHHETO pPABHOJCHCTBAA JO YACOBOTO Kpyra, IIPOXOIAIIET0 4Yepe3 CBe-
tino. OTcUMTBIBAETCS 3HAYEHHE a B CTOPOHY, MPOTUBOMOJNOKHYK0 CYTOYHOMY Bpalle-
Huio B penenax ot 0 1o 360° wmu ot 0 10 24 4.

OTa cucTeMa HUCMOJb3yeTcs [Uis ONpEACNeHUs HeU3MEHHBIX MpH CYTOYHOM Bpalle-
HUH HEOECHOH c(epbl KOOPIMHAT U COCTABJICHHS KaTalOr0B HEOCCHBIX 00BEKTOB.

BBICOTA NOJIOCA MUPA HAZA T'OPU30OHTOM,
BBICOTA CBETHUJIA B MEPUIUAHE

COOTHOIIEHHE CBETUIIA U reorpa(bnqecxoﬁ HIMPOTHI. Bricota nmomoca MUpa HaJ
TOPHU30HTOM BCCTId paBHA reorpa(bﬂqecmﬁ HIMPOTE MECTa Ha6J'HOZ[6HI/I$[.

Ecnu cknoHenue cBeTHIa MeHbIIE reorpa(bw{ecmﬁ MIMPOTBI, TO OHO KYJIbMHUHHUDPY-
€T K IOr'y OT 3C€HUTA, T.C. IPpU Z = P - 0 WM Ha BBICOTE

h=90°-¢+3.

Ecni ckioHeHHe CBETHIA PaBHO reorpaduueckoi IMHMpOTe, TO OHO KYJbMHUHHPYET B
seaure 1 z=0,ah=+90°.

Ecnmu cxinoHenne cBeTHna Ooinbine reorpaiueckoil MHPOTHL, TO OHO KYJIbMUHHDY-
€T K CeBEpY OT 3eHUTA, T.€. IPH Z = § - () WJIH HA BBICOTE

h=90°+¢-3.

YenoBust aas Bocxoga M 3akara cBeTwd. Ecim BHMMarenbHO moHAOMIONaTh 3a
CYTOUHBIM [IBIUKCHHEM CBETHJN, TO MOXKHO 3aMETHTh, YTO HEKOTOpBIC M3 HHX BOCXOMAT,
TNIPOXOAAT Yepe3 HeOecHblil MepuauaH (KyTbMHHHDYIOT) M 3axomdr. Jlpyrue e 3a TopH-
30HT HE OIYCKAaloTCS, Hampumep co3pe3ane bonbmoid MenBenuusl Ha CpefHMX IIMPOTax
Ceseproro momymapus 3emid. JlpeBHME TPEKHM J@Ke OTPaswiM 3TO B JIETCHAE, IOCBS-
meHHOl co3Be3mmio. borunsa I'epa chemana Tak, 4To MenBenuia HUKOTJa He MOXKET OKY-
HYTbCS B OKEaH M OCBEXMThCA. B TO ke Bpems 4acTbh 3BE3N HOKHOW TMomyc(epsl HeOOCBO-
Ja BooOmie HuKorga He BocxoasT B CeBepHOM momymapud. MOKHO ONpesequTs TOYHBIE
YCIIOBHSI BOCX0/1a HEOECHBIX 0OBEKTOB M0 NIPUBEICHHBIM HIKE (POpMYIIaM.

CBetrio BOCXOINT ¥ 3aX0/UT HA JTaHHOM MIHPOTE, ECIN

|8]<(90°% [ ).
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Caeruiio 6yI[CT HEC 3aXO0AIIMM HJIM HE BOCXOAAIINM, CCIIA
8> (90°- [ ).

ﬂﬂﬂ Ha6J’IIO)IaTeH§I Ha 3CMHOM D3KBATOpPE BCC CBCTUJA BOCXOJAIIME W 3axXOIdAlIuC. Ha
ToJIroCax Ha6J’II()[laT€J'[I/I MOTYT BUACTD TOJIbKO HOHYC(I)GPBI, COOTBETCTBYIOIINC UX IOJIIOCY.

EJIVMHUIIBI PACCTOSIHU B ACTPOHOMHUU

B acTpornoMuu npuHATH CleyIOLIHe eMHHUIBI PACCTOSHUIL:

ActpoHomueckas exuHAMIa (a.e.) ompezenseT paccrosuue ot 3emm 1o ConHa:
la.e. =149 597 870 kM. Cry:kut ocHOBHOH exuHMLEH paccTosHus B COMHEUHON cHcTeME.

Paccrosnue, koTopoe CBET NPOXOAMT 3a OJMH TOJ, PACHPOCTPAHAACh CO CKOPOC-
ThI0 00110 300 OO0 KM/C, Ha3BIBAETCS CBETOBBLIM TOIOM:

1 cBetoBoii rox = 9,46 - 1012 kM =63 198 a.c.

Paccrosnue, ¢ koToporo paguyc 3eMHON OpOMTHI ObLT OBl BHIEH 10X yrioMm 1", Hasbl-
Baetcs mapeekoM (tc). 1 me =206 265 a.e. = 3,086 x1013 xm.; 1 me = 3,26 cB. roza.

Paccrosnue, cocraBmsomee 1000 mapcek, HasblBaeTCs KHIOMApCEKOM, a paccTos-
uue, cocrapisiomee 1000 000 napcek, — MeranapceKom.

Paccrosuns 1o Onmkaimmx 3Be3zl MEIOT MOPSAIOK HECKOJIBKHMX CBETOBBIX JeT. Tak, ca-
mas Ommkas x Comniy 3Be3ma a LleHrtaBpa ymamena ot mero Ha 4,34 cB. ner, a 3Be3na
Bapnapna — na 5,97 cB. 1er.

HIKAJIBI 3BE3/IHbIX BEJIMYUH

®opmyna Ilorcona. Bunmmas 3BesmHas BenuunmHa m, Wid ONECK, SBISETCS Mepod OCBe-
meHHocTH E, co3naBaemoil MCTOYHMKOM Ha TIEPICHAMKYJISAPHOM K €ro JydaM IOBEpXHO-
CTH B MECTE HaOMIOICHHS.

CrnoxwuBineecs eme B JPEeBHOCTH [E€NEHHE BHUAUMBIX HEBOOPYXKEHHBIM TINIA30M 3BE3J
Ha «3BE3JHbIC BEIMYMHBD) €CTh OTP@KEHHE OOMIEr0 MCHXO(H3MOIOTHYECKOT0 3aKOHA
BeGepa — ®exnepa (4yBCTBHTENBHOCTh MEHSETCS KAkIOrapudM HMHTEHCHBHOCTH pas-
JpaXUTENs), ONPENEISIONIEr0 H3MEHEHHE «OLIyIIEHUS» C H3MEHEHHEM «pa3IpaKeHusy.
Casi3b m 1 E BbIpaskaeTcst hopmy.1oi:

m=a-+bIgE,
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Acmponomuyeckuti cnpagoyHuK

rae kodddummenr b = -2,5 BBemeH B cepemuHe XIX B. AHTIHICKHM acTPOHOMOM
[lorcoHoM, MOAMETHBIINM, YTO y pAa3HBIX HAOMIOJaTeNell WHTEPBALy B S 3B. BEIMYHH
COOTBETCTBYET OTHOINICHIE CBETOBBIX IOTOKOB, HINH OcBemeHHocTel, okomo 100. (3to
IpaBmwio OBUIO TONOXEHO B OCHOBY IIKANBI 3BE3AHBIX BenmmumH emre [wummapxom.) OH
Obm mpuHAT paHBIM 100, 9TOOBI NMOTapE(M OTHONICHMS OCBEMEHHOCTH TOYHO CO-
crasysin 0,400.

Torna oTHOLIEHKE IBYX COCEAHUX OCBELIEHHOCTE:

Bemnmunna a OPEACTABIACT HYJb-IIYHKT IIKaJbl 3BE3JHbIX BCIMYMH W YCTAHABJIMBACT-
C  MCKIYHApPOAHBIM COINTAICHUEM, CBA3AaHHBIM C BLI60p0M (bOTOMeTpI/I‘{eCKOFO CTaH-
AapTta. CHayama 3THM CTaHAapTOM Obl1a 3B€3/1HAA BCJIMYMHA HOJ’ISIpHOﬁ 3BC€31bI, IIO-
TOM — 3BC3JHBIC BEJIMUMHBI OKOJIO 100 3BE31 CeBepﬂoro TNOJISIPHOTO psfia.

[To oTHOMmEHNIO K 3BC3/C CTaHAapTa ONMpEACIACTCA Oneck mo00ro HCTOUHHKA:

m,-m= - 2,5 (IgE, - 1gE,)

M3mepss mpn momomu poToMeTpa OTHOIIEHHWE Onecka 3Be3Z, MOKHO OIpEIETUTh
PasHOCTb 3Be3HBIX BenuuuH Mo (opmyne [lorcoma. Hymb-myHKT, Kak yke oTMmedarnoch,
BbIOMpaoT ycrmoBHO. [Ipm 9ToM crampapTHas 3Be3ja 1-i 3B. BemuumHBl (cpemmsas u3 20
CaMBIX SAPKUX 3BE3M) JOKHA NaBath B 100 pa3 Oosblue cBeTa, ueM 3Be3na 6-i 3B. BENUYH-
HBI, HAaXOAfIIasAcs Ha mpenene 3peHus. I[Ipemen 3peHHs HEBOOPYKEHHOTO [Nla3a COCTaB-
JIET OKOTIO 6™,

Tak kax 3Be3Hasd BENMUMHA XapaKTEPU3yeT M3MEpseMbll MOTOK M3Iy4eHHs OT CBe-
THIIa, €€ OTpe/eNeHNe MOKHO PACTIPOCTPAHUTh 1 HA TIPOTSHKEHHBIE O0BEKTHI.

M3mepss ocBemenHocTH, co3faBaemsie ConHueM, nonHoi JIyHol, mnanetamu, MOx-
HO HaliTH COOTBETCTBYIOIINE UM 3BE3/HBIC BETHUUHBL:

Comnie - 26,8m
JlyHa (mOJHOTyHHE) - 12,7m
Benepa (Hanbonbmas 3 0HTaIms) -4,]m
FOmmrep (B mpoTHBOCTOSHNH) - 2,4m
Cupuyc -1,46m

Uucro 3Be3n pacTeT ¢ yBENMYCHHEM 3BE3THOW BENMYMHBL Tak, 3Be3n 1-if 3B. BENMUMHEI
m3BectHO 20, 2-it — 60, 3-it —170, 4-ii - 400, 5-i — 1 100, 6-it — 4 000 u 1.1. 3Be37 9-1i 3B.
BEIMYUHBI HacUMTHIBaeTCs 0K0J10 300 ThIC.
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Abconiomuule 36e30Hble GeUYUNbL

[lepBOHAYATEHO OLEHKH OJecka 3Be3[ JCMATMCh HA T71a3, W T0ITOMY OHH Ha3biBa-
I0TCS  BU3yalbHBIMH 3BE3IHBIME BenuuuHamu. [locme wm3o0perenust doromerpa Oreck
3Be3/BI CTAl CPABHUBATHCA C OTATOHHOM TMyTeM BBIPABHUBAHWS TOCTEAHEH 10 Onecka
TEepBOH.

3Be3/IHbIC BENUYKMHBI, M3MEPEHHBIE B Pa3HbIX YYACTKAX CIEKTPA, PA3THUAIOTCS MEXK-
Ay co0oil. 1IBeToBbIE XapaKTEPUCTHKH CHCTEMBI 3BE3JHBIX BEIMUMH OMPEEISIOTCS JHa-
Ma30HOM JUTMH BOIH, PETHCTPUPYEMBIX MPHEMHHKOM. [Ja3 Jydiie BCEro BOCIPUHAMAET
HKEITO-3€TICHBIE JTyUH.

3Be3/IHbIC BETMUUHBI, H3MEPEHHbIE MO (OTOTpausIM HECKOIBKO OTIMYHBI OT BH3Y-
anmbHBIX. PasHoCTh Mexay (oTorpaduueckodl M BU3yaNbHOM 3BE3HBIME  BETHUMHAME
HaskIBAETCS [OKa3aTeseM BeTa i 00o3navaercs C.

V Gestbix 3Be31 I0KA3aTeIb [IBETA YCIOBHO PABEH HYJIHO.

dotorpauueckas MIACTHHKA HE BOCIPUHMMAET KpACHBIE Jy4H, MO3TOMY y Kpac-
HBIX 3BE3] MOKa3aTelb [BETa OyneT mojoxuresieH. beiBaeT, 4To KpacHas 3Be3na obiaja-
0IIasl BU3YalbHOM 3BE3AHON BETMUMHOW 5™ Ha (YOTOITACTHHKE BBITISIUT KaK OOBEKT
Omeckom 7m,

ABCOJIIOTHBIE 3BE3/IHBIE BEJINYUHBbI

Bunumblii Oneck W BujuMas 3Be3[HAS BEJMYMHA 3BE3IBI 3aBHCAT OT €€ PACCTOSHHA [0
Ha0IIIoJaTes 1.

UroObl MONMYYMTh 3HAYCHHWE 3BE3JHOM BEIMYMHBI, HE 3aBHCANICC OT PACCTOSHUS,
BBEJIEHO MOHATHE 00 a0COMIOTHOM BETHUMHE 3BE3/EI.

AbcomrotHas 3Be3mHAs BenmumHA (M) - 9TO 3BE3NHAA BENWUMHA, KOTOPYH) MMena
Obl 3Be371a, yaanenHas o CoNHIA Ha paccTosHue, paBHOe 10 mc.:

M=m+5-5lgr.

Ecmr=1/mr,toM=m+ 5+ 5 lgn, tie ® — mapannakc 3Be3Ibl.
C y4eToM MeK3BE3IHOTO TIOTTIOMEHHAS a0COMIOTHAS 3BE3IHAS BETHUAHA:

M=m+5-5Igr-A(l),

e A(r) — TOTJIOIIEHHE CBETA, MPOTIOPIHOHATBHOE PACCTOSHUIO JI0 3BE3/IB.
3HaueHUs a0COTIOTHBIX 3BE3/IHBIX BEMMYMH 3aKIIOUCHBI B IIpeienax ot +18m o
- 10m, AGcomroTHas 38e3/1Has BetmunHa CosHila coctaiser 4,7m,
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3BE3/IbI

36e3061 — 3T0 C(epuuecKd CHMMETPUYHbIE Ta3oBble (ILIa3MEHHbIE), PacKaleHHbIE Tena,
HaxXOJAIIMECs B COCTOSHUU TEIIOBOTO M THAPOCTATHYECKOTO PAaBHOBECHS.

3Be3npl Hauwbonee pacmpocTpaHeHHblE O0BbeKThI Bo Beenmennoil. B HuX cocpenoro-
geHo Oomee 98% Macchl KocMuueckoro BemectBa. OcTambHas 4YacTh paccesHa B MEX-
3BE€3/IHOM IPOCTPAHCTBE.

Duznueckue XapakTepPUCTHKU 3B€3fbl M €€ KU3HEHHBIH MyTb ONpPENENAIOTCS MAcCow,
KOTOPYK 3B€37ja MMENa B MOMEHT DOX/ICHUS, M HAyalbHBIM XMMHYECKHM cocTaBoM. Ha
BEJIMYMHY MAacchl HAKIA/BIBAIOTCA OTPAaHMYEHHS (M3MUECKMMH IPOLECCaMH, NPOHCXOJI-
IIMMH TIPH CXATHH (hparMeHTa MOJIEKyIIIPHOTO 0071aKa, W3 KOTOPOTO POIMIACH 3BE3/A.

JlnarmazoH BO3MOXHBIX Macc nexuT B mpezenax 102 —102 3nauennit maccst Comuna ITpn
Macce, MEHbIIEH yKa3aHHOTO Mpefena, B LEHTPaNbHBIX paiioHaX (OpMHPYIOMICHCS 3Be3IbI He
BO3HHMKAIOT YCJIOBHUS, HEOOXOMUMBIE /I JI1 BOSHHKHOBEHHS M IPOTCKAHUS TEPMOS/ICPHBIX Peak-
muit. [Ipu macce, Gomblneil mpenenbHOM, MOIIHOE M3TyYeHHE SIpa MPOTHBOACHCTBYET Jaib-
Hejilmel KOHIEHTPAlMK BEIIECTBA Ha MOBEPXHOCTH 3BE3Mbl, MO0, €CIM Macca W IUIOTHOCTb
CIIMIIKOM BEJTHKH, 00JIak0 B IIPOLiECCE IBOMIOLHMH CPA3y CKUMACTCS B UEPHYIO JIBIPY.

HabnroneHus MOKa3bIBalOT, 4TO MAacchl CaMblX OONBIIMX 3BE€3]] — ToNYOBIX THIaHTOB
V kmacca cetumoctH — He mpeBbimaoT 60 macc ConHIla, a Macchl KpacHbIX KapiH-
koB — nopszxa 0,1 maccsl ConHa.

HEPEMEHHBIE 3BE3/I1bI

Ilonstne mepemenHoif 3Be3bl. C TeueHHEM BPEMEHH 3BE3[bl MOTYT MEHATb CBOH
Oneck B TakoMm ciyuae OHM HasblBalOTCS nepemenubimu. V3MeHeHWe Onecka MOXeT Mpo-
HCXO/UTh M3-33 3aTMEHHMH, OBIBAIOIMX B JIBOMHBIX CHCTEMax (3aTMEHHO-TIEpEMEHHBIE
3BE31bl), U W3-32 (M3MUECKUX M3MEHEHMH COCTOSHHS camoil 3Be3ubl. Dusnueckne mepe-
MEHHBIE 3B€3/lbl — 3TO 3BE3[bl, KOTOPbIE MEHSIOT CBOK CBETMMOCTh 33 KOPOTKHE IIpoMe-
XKYTKU BPEMEHH B pe3ysIbTaTe (PM3MUECKHX TPOLECCOB, IPOMCXOAINX B CaMOi 3Be311e.

Paznuuarot crenyromue THIIBI IEPEMEHHBIX 3BE3/L:

— myJbcupylomue nepemeHHsie: nedewasy, (Tuma RR Jlupsr), kapimkossle neden-
JIbl, MUPHJIBL, TIOyTIPaBUIIbHBIC, HETPABHIIBHBIE,

— 3PYNTHBHbIE NIEPEMEHHbIE, HOBBIC 3BE3/IbI, CBEPXHOBBIE 3BE3/IBI,

B 3aBHCHMOCTH OT XapakKTepa NPOTEKALOIIMX BHYTPH 3BE3/bI IPOLIECCOB.

Bce mepemeHHble 3Be3/ibl MMEIOT CIEHMANbHBIE 0003HAUEHWs, €clH OHH He 0003Ha-
YaJich paublie OYKBOH rpedeckoro anasura.
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Tlepemennvle 36e3061
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[epBeie 334 mepemeHHBIE 3BE3IbI KakAOro Co3Be3as 0003HAYAIOTCS MOCIENOBATENb-
HocThi0 OykB natmHckoro angasuta R, S, T,Z, RR, RS,RZ, SS, ST....ZZ, AA,AZQQ,... ¢
no0aBNeHNEM Ha3BaHMS COOTBETCTBYIOLIEro co3Be3us. Clepylomue INepeMeHHble, KOTo-
PBIM HE XBaTHIO KOMOMHAIMH 9THX OYKB B co3Be3auH, obosHauatotes V 335, V 336 u 1.

3aTMEHHO-TIEpEMEHHBIE  3BE3[Bl.  3aTMEHHO-TIEPEMEHHBIMM  HA3bIBAIOTCA  Takue
HepaspelinMble B TENECKONBI TECHble Mapbl 3BE3, BHAMMAs 3BE3IHAS BENMYMHA KOTO-
pbIX MeHseTcs BCNEICTBUC TIEPHOJMYECKH HACTYNMAOMMX JUis 3eMHOro Habirojarens
3aTMEHHMIl OJIHOTO KOMIIOHEHTAa CHCTEMbl APYrMM. B 3Tom ciywae 3Be3na ¢ Oosblueit
CBETHMOCTBIO Ha3bIBACTCS TNIABHOH, a C MEHbLIEH — CIYTHUKOM. THIIMYHbIC NPUMEPH —
Aurons (B [epcest) u f JTupsr.

BcenencrBue  perynspHO MPOMCXOISIIMX 3aTMEHMH TJABHOM 3BE3IBbI CIYTHHKOM, a
TaKKE CIYTHUKA TIJNABHOM 3BE3NOH CyMMapHas BHIMMas 3BE3JIHAS BENMYMHA IEPHOJIH-
YECKH MCHSETCHL.

['paduk, u300paxatoluii M3MEHCHHE TOTOKA H3MyYEHHS 3Be3Ibl B 3aBUCHMOCTH OT
BpEMEHH, Ha3bIBaeTCs KpuBOH Onecka. MOMEHT BpeMeHHM, B KOTOPBIH 3Be3ia MMEET Hau-
MEHBIIYI0 BHIMMYH 3BE3[HYIO BEIMYMHY, HA3bIBACTCS OJMOXOH MAKCHMyMma, a HamOob-
Iy} — 3M0XO0H MUHIMYMa.

PasHoCTh 3BE3NHBIX BENMYMH B MHHMMYyME M MAKCHMyME HA3bIBACTCS AMILTHTYHOM,
a TPOMEKYTOK BPEMCHH MEKIy ABYMS IOCIEHOBATENIbHBIMA MAKCHMyMAMH WM MHHH-
MYMaMH — MEPUOZIOM TIEPEMEHHOCTH.

[lo xapakrTepy KpuBOH Onecka 3aTMEHHO-IIEPEMEHHOH 3BE3[bl MOXHO HAiTH 9Jie-
MEHTbl OpOMTHI OIHOW 3BE3/(bl OTHOCHTENBHO APYTOH, OTHOCHTENBHBIE Da3MEphl KOMIIO-
HEHTOB, TIOJTY4HTb NpeacTaBieHne 00 ux Gopme.

Algol B
Algol A Algol A
Algol B
M 20
25 Algol B
3.0
3.5 Algol A
0 1 2 3 4
Bpems gHu
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AcmpoHnomuueckuti CnpagoyHuK

Ha xpuBoit Grmecka BUAHBI JBa MUHMMyMa — TJIyOOKHH, COOTBETCTBYIOIMI 3aTMEHUIO
TJIaBHOH 3BE3/1bI, U CITa0blii, BOSHUKAIOMIN, KOT/Ia TNIaBHasl 3BE3/1a 3aTMEBACT CITYTHHK

B nacrosmee Bpems usBecTHO okono 4000 3aTMEHHBIX 3Be3A pPasIMYHBIX THIIOB.
MHUHUMAJTbHBIH H3BECTHBIN MEpHO — OKOJO | 4., MaKCUMaNbHBIH — Oonee 57 JieT.

Hedennpl. Ledenmp — 310 mysnbcupytomme ruranthl kiacca F u G, HasBaHHBIE B
yectb 3Be3abl O Lledes. Vx mepuomsl cocrasiusior ot 1,5 no 50 cyroxk Ammmtynsl Oiecka
uedenn nocrurator 1M,5. K xnacey nedenn npunamnexur [onspras 3se3na.

Bunumas 3Be3fHas BeNMYMHA IUIABHO U TEPUOJAUMYECKM MEHSETCH CO BPEMEHEM U
COOTBETCTBYET W3MEHEHHIO CBETHMOCTH 3BE3/lbl B HECKONbKO pa3. CHHXpOHHO ¢ Orec-
KOM MEHSIOTCS Temmeparypa Qortocdepsl, TOKa3aTend LBeTa M JyueBble CKOPOCTH, a
CIe/I0BaTeNbHO, pafuychl hoToceps! 1 aTMOChepbl.

[lynbcaums 3Be3;bl TMPOMCXOAWT Onarofaps KiaaHHOMY MeXaHM3My, KOrja Hempos-
PAYHOCTD HAPYXKHBIX CIIOEB 3BE3/IbI 33I€PKUBAET YACTh U3TYUCHIS BHYTPEHHNX CIOEB.

Ponb Takoro knamaHa urpaeT TOT CIOH 3Be€3fbl, € YACTUYHO MOHM30BaH remuil. Heli-
TpalbHBI TeNHi Hempo3paueH K YIbTpaduONeTOBOMY M3IyYEHHIO 3BE3/Ibl, KOTOpOE 3a-
JePXKMBACTCS M HAarpeBaeT ra3. JTOT HArPeB W BBI3BAHHOE MM PACLIMPEHHE CIOCOOCTBYET
VOHM3AIMA TeNHs, CIOH CTAHOBHTCA NPO3PAuHbIM, TOTOK BBIXOASAIIETO M3TYYEHHS YBENH-
upBaercs. Ho 9T0 MpuBOAMT K OXJNAKACHUIO M CKATHIO, W3-32 YEro IeUi CHOBA CTAHOBHT-
csl HEHTpambHBIM M Bech IpOLECC NMOBTOpsAeTcs CHOBAa. Tak, Ha rpaukax IMOKA3aHbl Xa-
pakTepHbIe KpuBble m3MeHeHns Onecka 3Be31: RR Jlupsr, § Hedes u W [[eBbl.

K Hacrosmemy Bpemenn B Haieii ['anaktuke u3BectHo cBbime 700 nedens.

Hedenpl enst Ha cleayOLIHe TPYIITIbL:

1. Jlensra nedennpt (CS), uimm knaccuueckue nederpl.

2. Hedeunst tuma W Hessr (W — nedemmer, CW). DTu 3Be3Ibl He BIUCHIBAIOTCSA B
3aKOHOMEPHOCTH OOBIYHBIX LEe(ens, pPACIONOXKEHbl JaleKo OT IUIOCKOCTH [ anaKkTHKH.
OHu BcTpeyaloTcs B IIAPOBBIX 3BE3JHBIX CKOIUIEHWAX M TPUHAIEKAT K Cchepudeckoii
cocTaBistomedl 'amaktuku. OTH 3Be3Abl ropsdyee BCEro HE MPM MAKCUMANbHOH BelUuH-
He Orecka, a Ha CepeIuHe ero MoAbeMa.

3. Manoammmuryasie nedennst — m3era (CC). Tummusbli mpencTaBuTeNsh — 3BE3Ma
{ bmusmenoB. OOnajaloT CHMMETPUYHBIMH KDUBBIME ONleCKa M DACTONOXEHBI B TIPO-
CTpaHCTBE BOMM3M LEHTPANBHBIX 00J1acTell criupanbHbIX BeTBe [ anakTiky.

3Besgnl Tuna RR Jlupel. Oto ruranTsl chekTpansHoro kmacca A. OHH 3aHMMAIOT
y3KHil ydacTok Ha jguarpamme [epuummpyHra-Paccena, COOTBETCTBYIOIIMII MOYTH OJMHA-
KOBOII 17151 BCEX CBETUMOCTH.

[epronst otux 3Be3q nexar B mpenenax 0,2 —1,2 cyrok OHM o4eHb OBICTPO MEHSIOT
Oneck AMIIMTY/1a H3MEHEHNS Oecka focTrraeT | 3B. BEIMUMHBL

Y Bcex 3Be3[ 3TOTO THNA H3MEHSIOTCS Jy4eBble CKOPOCTH, YTO CBHAETENBCTBYET O
TyJbCALMOHHBIX M3MEHEHHSX pajuyca. Bo Bpems ObicTporo pocra Onecka B BOHOPOA-
HOM 0007104Ke BO3HUKAET y/IapHas BOJIHA U MOSBIISIOTCS SPKUE IMHCCHOHHBIC TUHAN B
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cnexrpe. CHHXpOHHO C ONIECKOM MEHSIOTCS M TOKa3aTeld LBETa, 4YTO BBI3BAHO HM3MEHe-
HUEM Temrepatypbl Qortocdepsl. B Makcumyme Onecka 3Be3ja cTaHOBHTCS Oosee Tops-
el 1 Oereer.

Bonbmoe konuyecTBO MONOOHBIX 3BE3]l COCPEJOTOYEHO B IIAPOBBIX CKOIUIEHMSX,
TIpUYeM MHOTHE 3 HUX 00JIaJIAI0T IEPEMEHHBIMU TIEPHOIAMH.

Joaromepuoguueckue IepeMeHHble (MHPHABI). OT0 3Be3msl Tima o Kuta (Mupa
Kura). B mepeBone ¢ natuHckoro s3pika Mupa O3HauaeM «yJMBUTENbHAS». AMILTHTY/IBI
u3MeHeHus Onecka MoryT jocturath 10-i 3B. BenmmuuHBL [lepromsl oTIHYaloTCA pasHoO-
obpasuem u coctasnsor 90—730 cyTok.

DT0 KpacHBe 3Be3/bl CHEKTpanmbHBIX KimaccoB M, S, N. U3-3a Gompmux ceTmMmocTeit
OHM OTHOCATCS K KJIACCy CBEPXTHTaHTOB.
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Acmponomuneckuii cnpagoyHuk

Mexanu3M TynbCalMM Yy OTMX 3BE3/| HECKONbKO MHOM, ueM y uedeun. Ilepe-
MEHHOCTh OJecka BbI3BaHA KonmeOaHMEeM Temmeparypsl. [Ipn TOHIKEHMH —TeMiepa-
TYpbl aTOMBl OOBEIMHSIOTCS B MONEKYJIbl. MOJNEKyIbl TOMNMOMAT W3TyYeHHEe aKTHB-
Hee, 4eM CBOOOJHBIE aTOMBI, M TNpO3PAYHOCTh BHEIIHAX CJOEB IOHIKAeTCHA, UTO
NPUBOAMT K OCTalieHWro Onecka. DHEprus 3aJepkuUBAacTCss BO BHYTPEHHHX — CJOAX
W TOCTENEHHO HAKAIUIMBAETCA, YTO TPHUBOAMT K pasorpeBanmio o0onouku. [lpu
TIOBBIIIEHHN TEMIEpaTypbl MONEKYNbl pACMAJAIOTCS HAa AaTOMbl, M Cpefa CTaHOBHT-
CS IPO3PaYHOH.

K mupupam oTHOCATCS TONBKO Te JONTONEPUOAMYECKHE MEPEMEHHblE, y KOTOPHIX B
CIEKTpaX TMOSBNAOTCA IMUCCHOHHblE MMHMU. OCTalbHBIE K€ 3BE3/bl HA3BIBAKOTCA MpO-
CTO JOJTONEPHOINIECKUMHU IEPEMEHHBIMH.

HenpaBunbHbie mnepeMeHHble. [IOMHMO  peryisipHbIX MEpEMEHHBIX, CYIIECTBYET
3HAUUTENBHOE KONMYECTBO 3BE€3f, y KOTOPBIX IPOMCXONAT OYEHb CIOXKHbBIE, HEMpen-
cKasyeMble W3MeHeHHs Onecka. OHM HA3bIBAIOTCA MONYNMPABUIBHBIMA MM HEMPaBHIb-
HBIMH TepeMeHHbIMH. JIng WX HaOmofeHHs HEOOXODMMBI JUTHTENBHBIC DS/BI OHOPOJ-
HBIX HaOJIFOICHHH.

Turmunas HempaBuibHas nepemenHas — p lledes. Ha xpuBoit m3meHenmst Omecka
3Be31bl BHJHBI [BAa THMA KoineOaHWi. OJTO IUIaBHbIC KoieOaHWs W3MeHEeHWs Onecka c
aMIUIMTYHOH, paBHOM 1-# 3B. BemuumHe. MOMEHTHI MAaKCHUMyMOB HENb3f MpPEACTABUTH
efuHOM QopMynoil ¢ TOYHBIM 3HaueHHeM Tmepuoja. IIpuXoMTCs 3aMEHATH MEpHOJ
LUKIOM — CpefHeldl NpPOJOIKUTENBHOCTBIO IMPOMEKYTKA BPEMEHH, OT/ENAIOMIEr0 JBa
COCEIHMX MOMEHTa MakcuMyMma. OTjenbHble LHMKIBI W3MEHEHHH Onecka 9Toll  3Be3mbl
konebmores ot 730 mo 904 cyrok. KpuBas m3MeHeHHMS cpemHero Onecka MOXET HMETh
nepuoa B 4 500 cyToxk.

B rex cimywasx, Korja ymaeTcs BBIBECTH HEKOTOpOE CpejHEe 3HAueHHe LKA,
3Be3/1a Ha3bIBACTCS MOMYNPABUIBHON. B IPOTHBHOM CiTydae — HENpaBHIILHOM.

Bo3moxkHO, 4TO OfHOH M3 TpPHYMH TAKOTO HENMPABUJIBHOTO H3MEHeHus Onecka
SABIIETCA BpAIICHNE CBEPXTMIAHTOB, Y KOTOPBIX JICKH IOKPHITHI OIPOMHBIMU CBETJIbI-
MH 1 Dosiee TeMHBIMH I THAMH.

OpynTHBHbIE TepeMeHHble. I[lepeMeHHbIe 3Be3/bl HAOMIONAIOTCA W CPEIH Kapiu-
koB. OHM NpOABIAIOT CBOK IEPEMEHHOCTb B BUJIE MOBTOPSIOIIMXCS BCIBIMIEK, KOTOpbIE
MOTryT OBbITh OOBSCHEHBI pPa3IMYHOTO pOAa BHIOPOCAMH BEIIECTBA — OPYNUHMAMH. OTH
3BE3/IbI BMECTE C HOBBIMU U CBEPXHOBBIMHU Ha3bIBAIOTCS SPYITHBHBIMH.

Cpenu 3pyNTUBHBIX 3BE3] BCTPEUAOTCA, KaK MONOJBIE, TAK H CTaphbIe.

Mouonbie 3Be3bl. OTO 3B€3fibl, €IIe HE 3aBEpIIMBIINE MPOLECC I'PABHTALOHHO-
ro cxkarmsd. K HuM ortHocartcs mepemenHas T Tembua m el mopoOHble. DTO Kapiuku
CIEeKTpalbHbIX KnaccoB F — G ¢ IMHCCHOHHBIMHM JHHHSAMH B chekTpe. MHoOro Takux
3Be3n B TyMmanHoctd OpuoHa, TIje WjeT Ipouecc 3Be3oo0pasoBaHus. V3MeHeHue
CBETUMOCTH 3/I€Ch IIPOMCXO/UT HENPABHIILHO, YCTAHOBUTH KAKyI0-IIHO0 3aKOHOMEP-
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Cnexmpanvhas Kiaccuguxayus
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HOCTb HEBO3MOXHO. XAOTHYCCKHC H3MEHCHHS OJiecka MOTYT IPOUCXOMUTh C aMILIA-
Tyldamy, JocTuraiomumu 3T, mpuueM HHorga o 1™ B Teuenue | 4. 3Be3gnl Tmma T
Tenmpua wame BCTpeYarOTCS TPYNNAMH, OCOOCHHO B TIpEIeNax OONBIIMX Ta30MBUICBBIX
TYMaHHOCTEH. ODTH TPYNIB HA3BIBAKOTCS T-accomuanmusamu. HeOonmpimie spkue TymaH-
HOCTH HA0NIONAIOTCA ¥ HEMOCPEICTBEHHO BOKPYT ITHX 3B€3, YTO TOBOPUT O CYIIe-
CTBOBAHHH y HHMX OOIIMPHBIX Ta30BBIX OOoOmouek. J[BIKEHHE BelmlecTBA B 3THX 000N0Y-
KaX, CBf3aHHOE C MpPOLECCOM TPABUTALMOHHOTO CHKATHs 3BE3[bl, ABNISAETCS MPUUMHOM
Xa0THYECKOH MEPEMEHHOCTH.

Benbixupatomue 3se3npl Tinma UV Kurta BeTpeuaroTcs Hapsiy ¢ HEpPEeMEHHbIMH THIA
T Tenbua. 3to Kapauku crekTpainbHbIX KiaccoB K u M. B cmektpax HaOmiomarorcs ammc-
CHOHHBIC JMHAM Kamblus W Bogopona. OTNHYAOTCS OHM HEOOBIYaiHOH OBICTPOTOH BO3-
pacTaHus CBETHMMOCTH BO BpEMs 3MHM30JMYECKHX BCHBIEK. MeHee 4eM 3a MUHYTY INOTOK
VBNYYEHUS. MOXET YBEJMYUThCS B JECATKM Pa3, a 3aTeM B TEUCHHE MONydaca BO3BpAIIAET-
Ci B HCXOJHOE COCTOSHME. BO BpeMs BCHBINIKH YCHIMBAETCS SPKOCTh 3MHCCHOHHBIX
JvHuA. XapakTep SBICHUA HATOMHHAaeT XpomocdepHsie Bembinkin Ha CoNHIE, HO B
OombIIMX MacIuTadax.

AKTHBHOCTb BCTIBIIIEK HA O3THX 3BE3JAX HMEET JUIUTENbHbIE MEPUONBI YCUICHUS U
ocnmabieHust, mogo0Ho 11 -JeTHeMy CONHEYHOMY IMKIY aKTHBHOCTH. BO3MOXHO, 4TO MpH-
Y{HA BCIIBILEK HETemnoBas. V3 Help 3Be3/ibl BHIPHIBAIOTCS MOTOKU OBICTPO ABMXKYIIMXCS
3aPSIKCHHBIX JJIEMEHTAPHBIX YACTHIl, KOTOPHIC BBI3BIBAIOT MOIIHBIC H3MCHECHHS B ¢ 000-
JIOUKeE.

OTH 3Be3[bl MO BO3PACTy HEMHOTO CTaplie MpEIbIAYIIMX M HAXOIATCS Ha 3aKIIOYH-
TEIBHBIX CTAIMAX TPABUTANMOHHOTO cxkaThd. OOHapyxkeHO Bcero okomo 80 Takux 3Be3m.
OHH MMEIOT MaNyto CBETUMOCTb I MOTYT HAaOJIOaThes TOTBKO BOMM3H CONHIA.

EcTp Oonblmas rpymma BCHBIIEYHBIX 3BE3[, Y KOTOPHIX BCIIBIIIKH JUIATCA HE MHHYTHI,
a Oonee mMpoOIKHUTENBEHOE BpeMsa. K TakuM 3Be3fiaM OTHOCSATCA W BCE 3BE3IBI CKOILIC-
Hus [Inesapl.

CHEKTPAJIBHASA KJACCUOUKAILIUA

3Be3apl MMEIOT HEMpepHIBHbIE CIEKTPhl H3TY4YeHHs, Ha KOTOpHIE HAKIAIBIBAIOTCA TEM-
Hble M SPKHE CNEKTpATIbHbIC JMHMHM. Paslimums CNEKTPOB 3BE3[ 3aKIIOYaeTCss B KOJNHUE-
CTBE M HMHTECHCHBHOCTH HAOJIO/AeMBIX CIIEKTPAIbHBIX JIMHHH, @ TaKKe B paclpeeieHu
SHEPTHH B HEIPEPHIBHOM CIIEKTPE.

Yactp syueil, mpoxXoAsmmx depe3 aTMoc(epy 3Be3lbl, MOIJIOMAETCS. JTO MOIVIOLICHHE
MOXET OBITh HENpepbIBHBIM, KOIZa OCiabisLeTcsi HEKOTOpbIH Oonee WM MEHEe NMpOTSIKEH-
HbIH YYaCTOK CIIEKTpa, 1 H30MPaTENbHBIM, KOT/1a OTTIOMAIOTCS Y3KHE YYaCTKHU CIEKTpa.
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Acmporomuyeckuti cnpasouHuK

Crextpbl OONBIIMHCTBA 3BE3l YHANOCH PACIONOKHTH B BHIE I0CIE0BATENbHOC-
TH, BJOJIb KOTOPOH JMHMM OJIHMX XMMHYECKHX OIEMEHTOB IOCTENEHHO O0CJabeBawr, a
apyrux — ycwnBatotes. Cxopuele Mexay co0oil CHEeKTpbl OOBEIMHSIOTCS B CIEK-
TpalbHble KIAacChl. TOHKHE pa3IMuMs MEXAY HUMH TO3BOJSAIOT BBIACAUTh MOAKIACCHL
3Be3zbl, MPUHAAIEKAIME K PA3NMUHBIM CIEKTPAIbHBIM KilaccaM, OTIMYAIOTCA TeMIle-
paTypaMu.

Ora knaccudukamyus Oblta BhepBble NpuMeHeHa Ha [apBappckoil obcepatopuy B
Hayane XX B. [losmgaee [apBapackas kmaccudukaius MOMONHSANACH M BHOM3MEHSIACH,
U CErOfiHs — 3TO CIIOXKHAsA CXEMa C MHOJKECTBOM MH/IEKCOB H HOAPA3/IEIOB.

B TapBapzckoil kmaccuMKalmy CHEKTpPaNbHbIE THIBI 0003HAYEHBI OyKBaMM JIaTHH-
ckoro andasura. [lepBOHAUaNbHO KJiAacchl pAcIoONaralich MO TOPAAKY OYKB IaTHHCKO-
ro andasuTa, HO TOTOM, B XOJE MHOTMX H3MEHEHMH, CIOXKWiach 0cobas MocnenoBa-
TENBHOCTH OYKB:

Q P W 0 B A F G K M

Ocnosuyio mocnenoBatensHocts (OBAFGKM) MoXHO 3amoMHHTh € MOMOIIBIO CIie-
[UaNbHO MpPUAYMAaHHBIX BhIpaxeHuil. Ha pycckoM s3bIKe OUYeHb pPacIpOCTPaHEHO BbIpa-
kenre «Onun Bputsll AurmmuanuH Ounnkn Kesan Kax MopkoBb», a Ha aHrmHickoM
«O By A Fine Girl Kiss Me».

XapaKkTepHCTHKH 3Be3/] Pa3IN4HBIX CIIEKTPATBHBIX KIIACCOB CIEAYIOIINE.

Knacc O. bBonblas WHTEHCHBHOCTh YIBTPadHONETOBOH 00NACTH CBHIETENBCTBYET O
BhICOKOH Temmeparype. CBeT 3TMX 3Be3s Kaxercs romybosatsiM. Hambonee WHTEHCHBHBI
JMHUM MOHM30BAHHOIO TeMs M MHOTOKPaTHO MOHHM30BAHHBIX YINEPOAd, KPEMHHs, a30-
Ta, Kucnopoza. Ectb cnabble TMHUM HEHTPAILHOTO IeNus 1 BOOPOJA.

Knacc B. Haubonbuiyto WHTEHCHBHOCTH WMEKOT JIMHWUM HeWTpambHOro remms. L[per
roiyboBato-Oenbiil. Tumimunas 3Be3na — Crimka.

Knacc A. Jlunum BOJOpOfA JOCTHTAKT HAWOONMbIICH WHTCHCHBHOCTH. L[BeT OebIi.
Tunuunsie 38e3161 — Bera, Cupuyc.

Knacc F. Jluauu Bonoposa ocnabeBatoT. YCHIMBAIOTCS JMHWM HOHW30BAHHBIX MeTall-
JI0B (KaNbIms, xkenesa, Tutana). [[Ber xenroBarsiil. Tummanas 3Be3na — [IpomuoH.

Knacc G. OueHb VHTEGHCHBHBI JIMHUM HOHM30BaHHOro Kambuus. LlBer xentwil. Tu-
nuyHas 38e371a — CouHue.

Knacc K. ®uoneroBblii KoHel OcTa0leH, 4TO CBHJETEIHCTBYET O CHJIBHOM YMEHBIIE-
HUM TeMmepaTypsl. LIBer kpacHoBatslit. TuuyHbIe 3Be3/151 — ApKTYp, Allbae6apaH.

Knace M. Jlunmn wmeramnoB ocnabeBator. CHeKTp mepecedeH IMONOCaMH IMOTIOMEHHS
MOJICKYT OKHCH THTaHA W JPYTUX MONCKYIApHBIX coemuHeHud. [[Ber kpacHwri. Twrmmd-
Hag 3Be31a — berenbreise.

Byxksoit Q 0003HaYa0TCS CIIEKTPATBHBIC KIACCHI HOBBIX 3BE3I.
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Juazpamma I'epywunpynea—Paccena
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Byxsoii P 0603Hauat0TCs KIacchl CIEKTPOB MIIAHETAPHBIX TYMaHHOCTEH.

BykBoii W o0o3Hayatorcsi cmextpbl 3Be3f Thna Bonb(a—Paile — odeHb ropsune
3B€3/Ibl, B CMEKTPaX KOTOPIX MHOTO SMUCCHOHHBIX JiMHMI. B cmektpax 3Be3n WN BuaHbI
CIEKTpasbHble JHHUM a30Ta. B cmexTpax 3Be3y WC BHAHBI CIEKTpalbHbBIE JHHUM YyIIe-
poma. Temmepatypsl (oTocdep 3THX 3Be3n oueHb BBICOKH: oT 60 Thic. 10 100 ThIC. K

BHyTpu Kkaxa0ro CHeKTpaqbHOrO Kilacca MOXKHO YCTaHOBUTh IUIABHYK MOCIEI0Ba-
TENBHOCTh TOJKIACCOB, MEPEXOAANMX M3 opHoro B Jpyrod. Kaxnmpii kmace (kpome O)
nemares Ha 10 moxkmaccoB, o0o3HauaeMbIXx mudpamu ot 0 g0 9, KoTOpble CTaBsTCA
nocne OykBbl. CriekTpanbHblil kiace O nemures Ha mopkiaccs! ot 04 1o 09,5.

[locne Takux o0O3HAYEHMIl CTAaBATCSA pasHble 3HAYKH, €CJIM CIEKTp o0Jafaer ocoOeH-
HOCTAMH. ECIM TNpPHCYTCTBYIOT 3MHCCHOHHBIE IIMHHH, CTaBUTCS OykBa €. 3Be3/IbI-CBEpXTH-
TaHThl YacTO OTIMYAIOTCS TJIYOOKMMH Y3KMMH JIMHHSAMH. JTo oTMmeudaercs Oyksoii ¢ (cFO).
JlaBnenue raza B TOH 00nacTH 3Be3HOM 000NOUKH, Tle 00pa3yloTCs CHEKTpaIbHbIC JIHHUH,
BIMACT HA WX WMHMpHHY. [Ipn Manoil MIOTHOCTH M MajoM JABNEHWH CIEKTPaNbHBIC JHHUH
TOHKHE 1 PE3K0 0YepueHHbIE. DTa 0COOEHHOCTh YKa3bIBAET HA BHICOKYIO CBETHMOCTD.

HHTeHCHBHOCTD M30paHHBIX JIMHUA TOTJIOMICHHS TO3BOJNSET CYAMTh O CBETUMOCTH
3BE3/BI, OIpE/CTHUTh, SBIACTCS OHA THIAHTOM WIM KapiumkoM. B mepBoMm ciydae mepen
CTIEKTPANbHBIM KITACCOM CTAaBHTCS MHJEKC Y (THTAHT), BO BTOPOM — O (KaplIvK).

Jlpyriie 0coOeHHOCTH, HETHNMYHBIE Ui JAHHOTO Kiacca, 0003HauaroTcs OyKBOH p
(pecular) — nexynspHble criekTpsl (ASp).

OceBoe BpalieHHe 3Be3A NPUBOAUT K PACIIMPEHUI0O M Pa3MBIBAHHIO CIEKTPATbHBIX
aunnit. [loatoMy BBeneHbl MHIEKCH! 1 — IU(Qy3HBIE JTHHWUM, U S — pe3KHE JIMHUH, OHH
THIIYTCS PAIOM C OOBIYHBIM CHMBOJIOM CIIEKTPATBHOTO Kilacca.

JAUATPAMMA I'EPHIINIPYHI'A—PACCEJIA

B 1905 r. Oiinap T'epummpynr u B 1910 r. Tenpu Paccen ycraHoBuiu cyuiecTBoBaHue
3aBUCUMOCTH MEXTy BUIOM CIEKTpa U CBETHMOCTBIO 3BE3[. OTa 3aBUCUMOCTb UJLTIOCT-
pupyercs rpadukoM, MO OJHOH OCH KOTOPOTO OTKJIAZbIBACTCS CIEKTPAIBHBIA Kiacc, 10
Jpyroi — abCONIOTHAS 3BE3NHAS BEMMYMHA. JTa JUATPAMMA HA3BIBACTCSA JUATPAMMON
CIIEKTP-CBETUMOCTB FITH uarpammoi ['eprmmpysra—Paccena.

Bmecto aOcomoTHOW 3BE3THON BENWUYMHBI MOXKHO OTKIAIBIBATH IO ONHOH OCH CBe-
TUMOCTb, a BMECTO CIEKTPalbHBIX KJIACCOB MO JPYroil OCH — TOKA3aTeNM LBETa WM
3 QEKTHBHYIO TEMIIEPATYDY.

[onoxkeHne KakmoW 3BE3OB Ha [OMarpaMMe Ompefensercs e¢ (M3MYEcKOd Mpupo-
moi m crammeil ’Bomormm. [losToMy Ha OmarpamMMe 3ameyaTiieHa BCS HCTOPUS PaccMart-
PHBaEMOii CHCTEMBI 3BE3]IL.
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Acmponomuueckuii cnpagoyHuK
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I[HarpaMMa TNO3BOJISICT BBIACIUTDL PA3JIMYHBIC TPYIIBI 3BE31, 06’LCZ[I/IHCHHI)IC 06I.LII/I-
MH (1)I/ISI/I‘{€CKI/IMI/I CBOﬁCTBaMH, U YCTAHOBUTb 3aBUCUMOCTb MCKIAY HCKOTOPBIMM HX
(1)I/ISI/I‘{CCKI/IMI/I XAPAKTCPUCTUKAMU. C noMoupbl0 AUMarpamMMbl MOXKHO HCCICA0OBATh XH-
MHYECKHUI COCTaB H 3BOJIFOIMIO 3BE3 /1.

BerHﬂfI YaCTb JAuarpaMmbl COOTBETCTBYET 3BE31aM 00BIIOM CBCTUMOCTH, KOTO-
ppIC IIpy JAHHOM 3HAYCHUH TEMIICPATYPHl OTIMYat0TCA OOIBIIAMU pasmepamu. 3,I[CCI>
pacnojiararorcs TUraHTbl W CBEPXTUIAHTHI. Huwxnss vactp AuarpamMMmbl 3aHATa 3BE3JaMU
MaJloi CBETUMOCTH. 3)1605 HaxoJATCS KapJIuKu.
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CnekTpanbHble Knaccbl
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36e30nbie ckonnenus
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B neBoii wactu JAUarpaMmbl  pacroiararoTcs ropsavuc 3BE3JbI Oonee paHHUX CIICKT-
pajJdbHBIX KJIAacCOB, a B npaBoﬁ — Oonee XOJIOIHBIC 3BE3/bl, COOTBETCTBYIOILIUC Ooree
MNO3THUM CTICKTPAJIbHBIM KJIaCcCaM.

I[I/IaFOHaJ'[L, uaymas cjaeBa BHH3 HAllpaBO, HA3bIBACTCA IJIaBHOH IOCJICOBATEIbHO-
cThl0. Briosis Hee PpacoioKECHBI 3BE3/bl, OT CAMBIX IOPAYUX 10 Hanbonee XOJIOIHBIX.

3BE3/IHBIE CKOIIVIEHUA

3BE3HBIMH  CKOTUICHASMH HA3BIBAKOTCSA TPYIIBl JUHAMAYECKH CBS3aHHBIX MEXIy C000i
3BE3/l, CONEPKAIIME OOJNBIIOE KOMMYECTBO OOBEKTOB M OTIMYAOIIMECS CBOMM BHIOM U
3BE3IHBIM COCTABOM.

[To BHemHeMy BHAY CKOIUIGHMS JAENSATCS HA paccesHHble M IIapoBble. PaccesHHble
ckormeHus cojepxar ot 20 3Be3q A0 2 ThIC. 3BE3[ M JIETKO PacmaJaloTcsi Ha 3BE3MIbI Jake
TP HAOMIOJCHUM B CNAOBIA TEIECKOI, a IIAPOBBIE MOTYT BKIHYath oT 10 Thic. g0 1 MiH
3BE3( M TPEOYIOT IS CBOETO M3YUYCHMS MOIHOTO HHCTPYMEHTA.

PaccesHubie ckomnenns Haxoparcs BOMM3M monockl Muewsoro Ilyti, a mapoBbie Ha
ypanesun — oT 5—20°. PaccesHHbIX cKoruieHud u3BecTHO okono 800, HO BEpOATHOE HX
YHCIO COCTABNSCT HECKONBKO MACCATKOB Thicsd. OHM HMMEIOT BHJ HEOOJBIIOH TPYIIIBI
3BE3Jl, PACTONOKEHHBIX JOCTATOYHO OJIM3KO JAPYT OT JApyra, HO TaK, YTO WX CBET HE CIHBA-
ercs. XapaKTepHbIMH 1 CAMBIMH SIPKUMH CKOTUTCHISME SBISFOTCS [Lnesaet n ['najer.

[[TapoBsle CKOIUIGHHS BBIIENAIOTCA Onaromaps OONBIIOMY KONHYECTBY KOMIIAKTHO
PACTIONOXEHHBIX  3BE3l, OOpa3yOIMMX CQEPHYECKYI0 WM SIUMMITHYECKYIO CHCTEMy, C
CIUIHOW KOHIEHTpAIWel 3Be3N K LeHTpy. Bce IIapoBble CKOMICHWA HMEIOT BUI IIapa,
OYEHb SPKOTO B IICHTPE, TJE CBET 3BE3[ CIMBACTCS BOCAWHO, M OCITAOEBAIOMIETO K
KpasM.

JlnameTps! mapoBbIX cKomIeHud — okoio 40 mc. W3-3a Gonbioii sipkocTH HaOmozaoT-
ci MOYTH BCE WIApOBbIe CKOMIeHMS M uX uucio B [anmaktuxe jpocturaer 100. laposbie
CKOIUIEHHS 00pa3yI0T CHepHIECKYI0 TIOICUCTEMY 1 KOHIIEHTPHUPYIOTCA K HeHTpY [amakTuky.

Campie MoONOZBIC W OOMMPHBIC pACCESHHBIC 3BE3HBIC CKOIUICHUS, OKPYKCHHBIC,
KaK MpaBWJIO, Ta30MbUIEBBIME TYMAHHOCTSIMH, HA3bIBAIOTCS 3BE3/HBIMH  ACCOLHMALUSAMHU.
Acconpanyu TPyAHO BBIIENTUTH HAa (hOHE APYTHX 3Be3] (OTOrpaduyueckd, HO MOXHO 3TO
chenath, NPUMEHSS CHeKTpajibHble MeToibl. B O-accolmanusx TpynmupyloTcs Topsdue
3Be3/bl CHEKTPaTbHBIX KiaccoB O u B. OHM BO MHOrO pa3 NPEBBINIAIOT Pa3Mepsl 00bIU-
HBIX PACCESHHBIX CKOIUIEHWi, MPOCTHPA’Ch HAa JECATKH M COTHU mapcekoB. OHM sBIS-
I0TC  00NACThI0O aKTHBHOTO 3Be3/000pasoBanms. Tummunodt O-accolmarueil — sBIsSeTCs
TyMaHHOCTb OpHoHa.

T-accommanmm cocToAT 13 MOJOIBIX 00pasyromuxcs 38e3 Tuma T Tenbia.
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TYMAHHOCTH
N INODPY3HAA MATEPUS B I'AJIAKTUKE

B obnactu nameii [anaktuku, Haxopsmeiicas Ha pacctosHuu 2 Thic. mic or Commia, 80—
85% BemecTBa cozepxkuTCA B 3BE3AX M MX ocTatkax, a 15—20% mpuxonarcs Ha jomo
MEX3BE3IHBIX Ta3a W ThIMH. 99% 3TOTO MeX3BE3THOTO BelecTBa ra3oo0pasHo, 1% mpu-
xomuTcs Ha mblmb. OOnaka KOCMHYECKOM IBUIM TPOSBIAIOT ce0si pasIMuHBIM CIOCOOOM.
MHorna oHu cBeTsATCA Kak cnaOble TYMaHHOCTH, HO 4allle BBININAT Kak O0NAcTH, JHIIEH-
HbIE 3B€3]I, CKBO3b KOTOPBIE MOTYT OBITh HE BUIHBI PACTIONOKEHHBIE 32 HUMH 3BE3/IBL.

Ha dotorpadusx 3BesmHoro Heba, ocobeHo B obnactm Mieunoro IlyTm, moxHO
3aMETUTh CHIBHYI0 HEOZHOPOZHOCTh B DACIpPENCNCHUM 3BE31, BBI3BAHHYIO HATMYHEM
TEeMHOH Henpo3payHoi Marepud. OOBEKTaMH TaKOrO THNA SBIAIOTCS TEMHBIC TYMaHHO-
ctu noA Ha3panueM «Konckas I'omoBay u «Yrombueii Mewmox». Tak, «Yrombubiii Memmok»
HaxomuTcs Ha pacctosHud 150 mc, m ero pasmepsl coctamaior § mc. Ha Hebe obmacts
3aHuMaeT Oosbiue 3°. TyMaHHOCTb BBITIAAUT 4EPHBIM MATHOM IO CPABHEHHIO C OKpYXKa-
IOIUMA  APKUMH  O0NacTMH M yMEHbIIAET CBET NpuMepHo B Tpu pasa. Ocnalnenue
CBETA COOTBETCTBYET 3BE3/HOM BemuuHe 1,2

Taxux obnacreit B Mneurom [TyTit MHOTO, 1 OHH 00pa3yIOT JTMHHYIO MONOCY.

B HexoTOphIX ciydasx ymaeTcs YBMJETh 4YacTb IbUIEBON TYMaHHOCTH, OCBELIEHHYIO
Kakoi-1ubo spKOH 3Be3nod, Haxojsmedcs mnobmmzoctu. [lomepedyHuk ocBelieHHOH 00-
nacti oObluHO He Oomee 1 mc. Yacto B TakMX TYMaHHOCTSX HAOMIOZAIOTCS H3OTHYTHIE
BOJNOKHA, T.6. HEPABHOMEPHOE pacmpefeneHue BemecTBa. CHEKTphl TyMaHHOCTH M OCBe-
IMAOMEH 3BE3bl O4YEHb NOXOKH. CBeueHHE BBI3BIBACTCS MBUIMHKAMH, OTPAXKAIOIINMH
M3IyYeHHE 3BE3[Bl. OTH TYMaHHOCTH HA3bIBAIOTCA OTPAXKAIOMMMU. MHOXKECTBO TaKHX
obmnaxoB (mo 8—10 ma 1 000 mc) wacto BcTpewaeTcss B CIMPANbHBIX pyKaBax [ amakTHKH
BMECTE C Ta3oBBIMH TYMAHHOCTSMH; OHM 00pasylOT Tra3ombLIeBble KOMILIEKCHl pa3Mepa-
MH B JICCSTKU ¥ COTHH NapceK

HaGmonatorcsst  Oonblve KOHUEHTpAlMM TBUIM B MAaleHBKMX 00pa3oBaHMSX, Ha3bl-
BaeMbIX TINOOynaMu, KOTOpble BHAHBI Ha (oOHE sApKMX TyMaHHocTed. KoHuentpauus
TIBUIN 371€Ch B JICCATKH M COTHH pa3 OoIblle, YeM B IBUIEBBIX 00MaKax.

Kpome mblneBbIX, CymecTBYIOT ra3oBble TyMaHHocTH. Camas W3BeCTHas — TyMaH-
HOcTh OpHOHA, MPOTSKEHHOCTBIO OKOJMO 6 mc. B crmekTpax Tra3oBBIX TyMaHHOCTEH wHMe-
I0TCS SIPKUE SMUCCHOHHBIE JMHUH, NOKa3bIBAIOIIME Ta3oBYK MPUPOIY HX CBeueHHs. BHyTpu
razoBoil TYMaHHOCTH HIM PSIOM C Hed BCerga MOXKHO HAllTH TOPAYyH0 3BE3Ly CIEKT-
pamsHoro kmacca O wm B0, sBnsroutyrocs NMpUYMHON CBEYEHHS TYMAHHOCTH. OTH ToOps-
yne 3Be3Abl 00J1a/[Al0T MOIIHBIM YJIbTPA(HMOJETOBBIM H3JIy4eHHEM, HOHH3YIOIMM H 3ac-
TABIIAIOLUM CBETUThCS OKPYKAIOLIMI ra3.
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Tanaxmuxu

Konuentpamus wactun B tymanHoctsx jgocruraetr 100-1000 B cM?. Drto B Mummmap-
JIBI Pa3 MEHBIIIE, YeM MOTYT 00CCTICUUTh COBPEMEHHBIC BAKYYMHBIC HACOCHL.

I'AJIAKTUKHA

['anaktika — 3T0 OONbINAs TPABUTALMOHHO CBS3aHHAS COBOKYITHOCTh 3BE3Jl M MEK3BE3N-
HOTO BelecTBa. B cpeHell ranakTuke coaepKUTCS OKOIO CTa MUTIMAPIOB 3BE3L.

CeroziHs M3BECTHO OYEHb MHOTO TalaKTHK, HAXOAAIIMXCA OT HAC HA PACCTOSHUU OT
COTEH TBICAY JI0 MUJUTHAPJIOB CBETOBBIX JIET.

MHorve ranakTHKM ONHMCAaHBl M CBEJCHBHI B Katanmorn. Hambonee BocTpeGoBaHHBIA —
«HoBblit o0mmit karanor» [lpeiiepa (NGC). Kaxnas ramaktnka mmeer cBoil Homep. Ha-
npuMep, TyMaHHOCTh AHIpoMens obo3Hagaercst NGC 224.

Habnronenust mokasami, 4To TalaKTHKA OYEHb pa3HOOOpasHBl M0 (opMe M CTPYKTY-
pe. Ilo BHemHeMy BuAY pa3fENAOT TANAKTHKU JUTUNTHYECKHE, CIUPaNbHbE, JHH30BU]-
HBIE U HETIPABUIIbHBIE.

Annuntnyeckne
ranakTuku

CnupanbHble
ranakTukm
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B 20 rr. XX B. Ompun Xab0n co3man KIacCHUMKAIMIO TATAKTHK, KOTOPOH B OOIIMX
YepTax NPUAEPKUBAKTCS BCE ACTPOHOMBL

Onnunmuyeckue eanakmuky (E) wumeror Ha ¢otorpapmax ¢opmy smmmncoB 0e3
pe3KuX TpaHuu. SIpKOCTh IIABHO YBENMYMBACTCA OT MepHepud K LEHTPY. BHyTpeHHss
CTPYKTypa OOBIYHO OTCYTCTBYET. JTH TIaKTHKU HOCTPOEHBI M3 KPACHBIX, JKENTHIX TMIaH-
TOB, KPaCHBIX M JKENTHIX KapiIMKOB, HEKOTOPOIO KOIMYECTBA OENbIX 3BE3I HEBBICOKON
CBETHMOCTH.

BHenHe 3IUTHNTHYECKUE TAIAKTHKA PasinyaloTcs O0NBIINM HIIM MEHBIINM CKATHEM.

[TokasateneM cxkaTus ABIAETCS BENUUIMHA

10 (a -b)
es—g——

JlaHHyI0 BENMYMHY MOKHO JIeTKO HAWTH, ecli Ha (oTorpaguu W3MepeHsl Ooiblias
a u Mamas b nomyocu. [lokasatenb cxatus JomuchiBaeTcs 3a OykBOH, 0003Hauaromei
dopmy ramaxtuxy, Hanmpumep E3. BBIACHHIIOCH, YTO CHIBHO CHKAaThIX TAAKTHK HE CyIIe-
CTBYET, IT0O3TOMY caMblii Oonbmoi mokasatens — 7. Cdepuueckas ranakTika HMeeT
nokazares (.

Cnupanvhole eanaxmuxu (S) 0o0NajgaloT CTPYKTYpoll B BHAE CIMpaIbHBIX BETBE,
KOTOpbIE BBIXOAAT W3 LEHTPAIBHOTO sapa. BeTBH BBIIENAIOTCA Ha MeHee SAPKOM (oHe
W3-3a TOr0, 4YTO COJEpXKAT Hambosiee TOpSYME 3BE3IBI, MOJOJIbIC CKOTUICHHS, CBETALIMECS
Ta30BblE TYMAHHOCTH.

OpmpuH Xa00n pa30min cnupaibHble TAlaKTHKM Ha MOAKIAcChl. Mepoil paszencHus
TIOCITyKUJ1a CTENEHb Pa3BUTHS BETBEH U pa3Mep Aapa ralakTHKHU.

B ramakTukax Sa BeTBH Tyro 3akpyuyeHbl M CPaBHHTEIBHO IWIajKue, c1abo pasBUTBHIC.
Snpa Bcerna Oomplume, OOBIYHO COCTABISIOT OKOJNO TOJOBHHBI HAOIIOJaEMOTO pasMepa
BCEH raNakTHKU. [ajakTWKM 5TOr0 MOjKinacca HamOosiee IOXOKM Ha JIUTHITHYECKHE.
OObIYHO HaOMIONAIOTCS JBE BETBH, BBIXOIAIIME M3 TPOTHBONONOKHBIX YacTedl sapa, HO
HHOrIa OBIBaeT  0OJIBLIE.

Y ramaktuk Sb crmpanbHble BETBH 3aMETHO DAasBUTBI, HO HE HMEIOT DPa3BETBICHHI.
Slnpa MeHble, YeM Y TpedbIAylIero Kiacca. Y TalakTHK TaKOro THIA YacTo HabmronaeTcs
MHOTO CIUPABHBIX BETBEH.

K tumy Sc oTHOCATCA ranakTHKi C CHIBHO Da3BUTBIMM, pPa3JeLIOMUMUCA HA He-
CKOJIBKO PYKaBOB BETBSIMH U MJIbIM 10 CPABHEHHUIO C HUMHU SAPOM.

HecMotpss Ha MHOrooOpasue BHEIIHErO BHJA, CIIMPAIbHBIC TANAKTHKH MMEIOT CXOJHOE
CTpoeHHe. B HUX MOXHO BBIIENUTH TPH COCTAaBJISIONIME: 3BE3IHBII JCK, TONIMHA KOTOPOTO
B 5—10 pa3 MeHblIe JMameTpa TalakThKH, CGepoHaIbHyl0 COCTABISIONLYIO, TNIOCKYIO CO-
CTaBIAIOIYI0, KOTOPas B HECKOJNBKO pa3 yxke deM Juck K miockoif coctapnsromell oTHOCAT-
CS MEXK3BE3/IHBIH a3, IbUIb, MOJIO/IBIE 3BE3/1bl, CITUPATbHBIC BETBH.
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Koadmument cxarns cimpanbHBIX TalakTHK Bcerja Oonblue 7, a y AIUIMNTHYECKHX
BCErZla MEHbIIE 7. DTO TOBOPHT O TOM, YTO B C1aDOCHKATHIX TAAKTHKAX CIHPATbHAS CTPYK-
Typa He MOXKET pa3BUTECA. J] I ee MOABICHNS HY)KHO, YTOOBI cHicTeMa OBLTO CHITbHA CXKaTa.

Y HEKOTOpBIX CIHMpANBHBIX TalaKTUK SAPO HAXOMMTCS B CEpeluHE MpPAMOH mepe-
MBIUKA M CIHPaNbHbIE BETBM HAYMHAKOTCA JMIIb y KOHLOB 3TOH mepembluku. Takue ra-
naktHka obo3Hawarorcss SBa, SBb, SBc. JoGaBmeHrne OykBel B yKaspiBaeT Ha MpHCYTCTBHE
TEePEMBIUKH.

Jlunzosuonvie eanakmuku (S0) BHemHe (ecnu BWAHBI TUIANIMS) OYEHb MOXOXKH Ha
SIUTMITHYECKUE, HO MMEIOT CIUTIOCHYTHIA 3Be3fHbli jauck [lo cTpykType moxoxu Ha cmu-
panbHble TANaKTHK{, Of[HAKO OTIMYAKOTCA OT HUX OTCYTCTBHEM INIOCKOH COCTaBIsromeit
U crupanbHbIX BeTBei. OT CIMpanbHBIX TalakTHK, HaOMoOJaeMbIX ¢ pelpa, JNMH30BUIHbBIE
TalakTUKM OTJIMYAIOTCS OTCYTCTBHEM IOJIOCHI TeMHOM Matepun. IlIBaprummimby mpenno-
KWI TEOPUIO, MO KOTOPOH JMH30BMIHBIE TaNaKTUKH MOTYT 00pa3oBBIBAThCS M3 CHUpPANb-
HBIX B TIPOLIECCE BBIMETAHNUS Ta30MbLIEBOM MaTEPHH.

Henpasunvuvie canaxmuky (1r) MMEIOT HECUMMETPHUHBIA BHJ. Y HHMX HET CIHpaib-
HBIX BETBEH, a ropsude 3Be3ibl M Ta30NbLIeBas MaTepHs KOHLEHTPUPYETCS B OT/EIbHBIE
TPYNmbl WM pa3OpocaHbl 1O BceMy AHCKy. Mwmeercs cdepompanbHas cocTapisiomas c
Manoil ApKOCTbIO. OTH TAlAaKTHKH OTIMYAIOTCA BBICOKUM COLEPKAHMEM MEK3BE3IHOTO
rasa 1 MOJIOJbIX 3BE3]L.

HenpaBuibHbIe raNakTAKK pa3esiioTcs Ha ABa MOATHIIA.

Iloomun Ir I xapakTepusyeTcsi BBICOKOH IOBEPXHOCTHOH SPKOCTBIO H  CIIOKHOC-
ThIO HENPABWIBHOH CTPYKTYpbl. B HEKOTOpBIX TajakTHKax 3TOTO MOATHNA OOHApYXH-
BAGTCS pa3pyIICHHAS CIHpaNbHAs CTPYKTypa. TakdMe TaNaKTHKA 4YacTo BCTPEYAIOTCS
napamu. OHM, MO-BUIMMOMY, CTall HENPABUIbHBIME H3-32 TPaBUTALMOHHOTO B3au-
MOJEHCTBHUSL.

Iloomun Ir Il XapakrepusyeTcsi HHM3KOH IIOBEPXHOCTHOH SIPKOCTBIO. JTO CBOHCTBO
MemraeT OOHAPYKCHMI0 TAaKMX TaTakTHK. Manas TOBepXHOCTHAS SPKOCTh CBHIETENb-
CTBYET O HEBBICOKOH 3BE3NHON IUIOTHOCTH. 3HAYHMT, 3TH TAIAKTHKH JOIKHBI OYCHb MeJ-
JIEHHO TIePEXO/UTh OT HEMPABIIIEHON (POPMBI K IPABIIIEHON.

CKOIUVIEHUA 'AJTAKTHUK

bornbmas gacTh ranakTuk BXOJHT B COCTAaB CKOILICHHI.

CeFO[[HSI M3BECTHBI THICAYM CKOIUICHMH ranakTuk. OHu ACHATCA Ha TIPaBUJIBHBIE U
HCIIPpaBUJIbHBIC. KpOMe 9TOTr0 JCJICHUA, CYIICCTBYIOT CILIE KJ'IaCCI/I(i)I/IKaIIIdI/I CKOIIEHHUI
0 pa3HbIM TapameTpaM, HAIpUMEpP, MO UYUCTY YJICHOB C MOUIHBIM H3ITY4YCHHUEM, M0 HaJIU-
UUIO APKUX TATAKTUK B LICHTPE, 10 HAJTUYNIO NCKYJIAPHBIX IraJaKTUK
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[IpaBusibHblE CKOIUIEHHS COCTOST M3 OOJBIIOTO KOJMYECTBA TallakTHK (d4acTo Oonee
104 unexoB), u 00manalOT cdepuueckoil cUMMETpHe, OOMbIION KOHIEHTpalued K IeH-
Tpy. Spkue uneHsl 3TUX ckomIeHuil otHocarcs k Tumam E u SO0. B nentpe ckomnenus
O0OBIYHO HAXOIWTCS OJHA HIM [BE spYaHIINe OJUIMNTHYECKHE TAIAKTUKH, OKDY)KEHHbIE
rano. TUMUYHBIA MpEACTABUTENb NPABHIBHBIX CKOIUIGHHH — CKOIUIGHME B CO3BE3IUU
Bonoc Beponuku. Ero pasmepst — okono 4 Mc. Yucino ramakTuk — HECKOJBKO JecsT-
KOB TBICAY.

HenpapnnbHble CKOTUIEHHWS HWMEIOT HENpaBWIbHYIO (OpMy, B HHX 4YacTO BCTpEYaloT-
¢ orhenbHble crymeHus. CoCTOAT 9TH CKOIUIEHMS M3 PAa3NMYHOTO KONMYECTBA TaNaKTUK
BCEX THNOB. [IpuMepoM Takoro CKOIUNEHHs SBNSETCA CKOIUIeHHE B co3Be3muu JleBbl. Ero
paszMepbl — okono 3 Mrc. Yueno ranakTik — HECKOIBKO ThICAY.

KpynHomacuiraOHble  HEOHOPOJHOCTH B paclpeleNeHnd TalakTHK HOCAT —«sYewc-
THI» XapakTep. B «cTeHKax s4eek» MHOTO TANaKTHK, X CKOIUIEHWH, a BHYTPH — IIyCTOTa.
Pasmepsr stueek — oxonmo 100 Mmc, TommuHa creHok 3—4 Mmc. Bonbume ckomneHus
TalaKTHK HaXOIATCSA B y37Max 3TOH SueucToi cTpyKTyphl. OTHeNbHBIE ()parMeHTH sSdeHc-
TOHl CTPYKTYpbl HMHOT[A HA3bIBAIOT CBEPXCKOIICHMAMH. CBEPXCKOIUIEHHS 4YacTO HMEIOT
CHJILHO BBITAHYTYIO (hOPMY, Haro00ue HUTEH.
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Ipunoocenus
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HNPUJIOKEHUA

» v e Fu e s

1. OCHOBHBIE ACTPOHOMMNYECKHUE CUMBOJIbI

3nak 3onnaka Ilnanera
OBeH, a TaKKe TOYKa BECEHHETO PaBHOICHCTBUS Comnue
Tenen Jlyna
Brmzuenst Mepkypuit
Pak Benepa
Jles Jemis
Jesa Mapc
Bechl, a Takke ToUKa OCEHHETO PABHOJCHCTBHS [Omurep
Ckoprnon Catypu
Crpenen Ypan
Kosepor Hentyn
Boponeit [Inyron

¥ PoiObr

Jpyrue o003HaueHHs

Bocxonsmmit y3en nyHHOH 0pOUTHI

U Hucxopsmmii y3en nyHHON opOUTHI

2. TPEYECKHI AJI®ABUT

a ambda N om vV HO T Tay

p  Oera 6 Tera ¢ Ko V  HICWIOH

y ramma 1 Hota 0  OMHKPOH o ¢u

d  penbra K Kamma T I y XU

€  SICUIOH L namOpa p po ¥y mcu

¢ JAsera oo Mo 6 curma ®  omera
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3. TAJIAKTHUKM, 3BE3/IHBIE CKOIIJIEHUA
N TYMAHHOCTH AO 10™

Obo3naueHue Koopaunatsi Tun Bunumas
00beKTa a 0 o0beKTa 3B. BeJINUHHA
AHjpomena
NGC205 00h 40.4m +41°41' TanakTika 08.1m
NGC221 00" 42.8m +40° 52' TanakTika 08.1m
NGC 224 00h 42.8m +41° 16’ TanakTika 03.4m
NGC 752 01h 57.8m +37° 41 PaccestHHOE ckomIeHHE 05.7m
NGC 891 02h 22.6m +42721' lanakTyka 09.9m
NGC 956 02h 32.4m +44° 39 Paccesnoe ckomnenne 08.9m
NGC 7662 23" 25.9m +42° 33" [InaneTapHas TYMaHHOCTb 08.6m
NGC 7686 23b30.2m +49° 08' Paccesnnoe ckomnenue 05.6m
bamznenn
NGC2129 06h01.0m +23°18' Paccesnnoe ckomnenue 06.7m
1C2157 06h 05.0m +24° 00' Paccesnnoe ckomnenue (08.4m
NGC2158 06h 07.5m +24“ 06' Paccesnnoe ckomienue 08.6m
NGC2168 06h 08.9m +24°20' PaccesiHHOE ckomeHne 05.1m
Cr89 06h 18.0m +23° 38! PaccesiHHOE ckomeHne 05.7m
Bochum 1 06h 25.5m +19° 46’ PaccesiHHOE ckomeHne 07.9m
NGC 2266 06" 43.2m +26° 58' PaccesiHHOE ckomeHne 09.5m
NGC 2304 06h 55.0m +18°01' Paccesnnoe ckomnenue 10.0m
NGC 2331 074 07.2m +27° 21" PaccesiHHOE ckomneHne 08.5m
NGC 2355 07h 16.9m +13°47 Paccesnnoe ckomnenue 09.7m
NGC 2395 07h 27 [m +13°35' PaccestHHOE ckomeHne 08.0m
NGC 2392 07h29.2m +20° 55" [InaneTapHas TyMaHHOCTh 08.6m
NGC 2420 07h 38.5m +21°34° PaccesHnoe ckomnenue 08.3m
boabmas Meapennna
NGC 2768 09" 11.5m +60° 03' lanmaxtuka 09.9m
NGC 2841 09h 22,0m +50° 59' lanakTika 09.2m
NGC 3031 (09h 55.6m +69° 04' [amaxTuka 06.9m
NGC 3034 (09h 55.8m +69° 41" lanaxtuka 08.4m
NGC 3077 10h 03.3m +68° 44' lanakTika 09.9m
NGC 3184 10h 18.3m +41° 25’ lanaxTuka 09.8m
NGC 3556 HIRILS™ 4550 400 TanakTiKa 10.0m
NGC 3992 11h57.6m +53°23' lanakTika 09.8m
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Ipunooicenusn

O0o3HauyeHne Koopaunatnt Tun Bugnmas
00beKTa (i} 0 00beKTa 3B. BeJIHYHHA
Cr 285 12h03.0m +58° 00" Paccesnaoe ckomnenne 0.4m
NGC 5457 14h (3 ,3m +54°22' TanakTuka 07.9m
boabmoii Ilec
NGC 2204 06h 15.7m -18° 39 PaccestHHOE ckomIeHHE 08.6m
NGC 2243 06h 29.8m 31017 PaccestHHOE ckomIeHHE 09.4m
NGC 2287 06h 47.0m -20° 44 PaccestHHOE ckomieHHe 04.5m
Cr121 06h 54,2m -24° 38! PaccestHHOE ckomieHHe 02.6m
NGC 2345 07h08.3m -13° 10" PaccestHHOE ckomIeHHE 07.7m
NGC2354 07h 14.3m -25° 44 PaccesHaoe ckomnenne 06.5m
Cr132 07h 14.4"™ 310 10" PaccestHHOe ckomeHne 03.6m
Basel 11A 07417 [m -13°58' PaccesHnoe ckomnenue 08.2m
Basel 11 07h 17.3m -12°12' PaccestHHOE CKOILICHHE 08.2m
NGC 2360 07h 17.8m -15°37 PaccesHnoe ckomnenue 07.2m
NGC 2362 07h 18.8m -24° 57 PaccesHnoe ckomnenue 04.1m
Haffner 6 07h20.1m -13°08' Paccesnnoe cxomnenune 09.2m
NGC 2367 07h20.[m 221°56° PaccesiHHOE ckomneHne 07.9m
Haffner 8 077 23.4m -12°20' Paccesnnoe ckomenue 09.]m
Cr 140 07" 23.9m -32°12' PaccesiHHOE cKomeHHE 03.5m
NGC 2374 07h 24,0m -13° 16 PaccesHHOE ckomeHne 08.0m
NGC 2383 07h 24 8m -20° 56' PaccesHHOE ckomeHrEe 08.4m
Ru 18 077 24.8m -26° 13" Paccesnnoe ckomieHne 09.4m
NGC 2384 07h25.1m -21°02' Paccesnnoe ckomnenue 07.4m
Tr6 07h26.1m -24° 18' PaccesHHOE CKOMIIEHHE 10.0m
Ru 20 07h26.7m -28° 53" PaccesHHoe ckomieHne 09.5m
Becni
NGC 5897 150 17.4m -21°01 [IlapoBoe cKoIUIeHNEe 08.6m
Bopoaeii
NGC 6981 20h 53.5m -12°32 [TapoBoe ckoruieHNe 09.4m
NGC 6994 20h 59.0m -12°38' PaccestHHOE CKOILIEHHE 08.9m
NGC 7009 210 04.2m -11°22 [InaHeTapHas TYMaHHOCTb 08.3m
NGC 7089 21h33.5m -00° 49' [TapoBoe ckoruieHue 06.5m
NGC 7293 220 29.6m -20° 48 [InaHeTapHas TYMaHHOCTb 06.3m
Bo3aunumii
NGC 1664 04h 51.1m +43° 42' PaccestHHOE CKOILIEHHE 07.6m
NGC 1778 05h 08.1m +37°03' PaccestHHOE CKOILIEHHE 07.7m
NGC 1857 05h 20.2m +39° 21" PaccestHHOE CKOILIEHHE 07.0m
Cr62 05h 22.5m +41° 00" Paccesnnoe ckomnenue 04.2m
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Acmponomuueckuii cnpagouHux
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OGo3HaueHue Koopaunatnt Tun Bupumast
00beKTa oo 00beKTa 3B. BeJIHYHHA
NGC1893 05h22.7m +33°24° Paccesnnoe ckomnenue 07.5m
NGC1907 05h 28.0m +35°19' Paccesnnoe ckomnenue 08.2m
NGCI1912 05h 28.7m +35°50° PaccestHHOE cromeHHE 06.4m
NGC1960 05h 36.1m +34° 08' PaccestHHOE cromeHHE 06.0m
Basel 4 05h 48.5m +30°13' Paccesnnoe ckomienue 09.1m
NGC 2099 (05h 52.4m +32°33' Paccesnnoe ckomienue 05.6m
IC 2149 05h 56.3m +46° 07' [InanetapHas TyMaHHOCTb 10.0m
NGC 2281 06" 49.3m +41° 04' PaccesiHHOe ckomeHHE 05.4m
Boax
NGC 5643 14h32,6m -44° 13’ [anaktuka 10.0m
NGC 5749 14h 48.9m -54° 31 Paccesnnoe ckomenue 08.8m
Hogg 18 14h 50.7m -52°15' PaccesnHoe ckomnnenue 08.0m
NGC 5824 150 04.0m -33°04' [[apoBoe ckomieHue 09.0m
NGC 5822 150 05.2m -54° 21 Paccesnnoe ckomenue 06.5m
NGC 5927 15h28.0m -50° 40’ [[apoBoe ckomieHue 08.3m
NGC 5986 150 46.1m -37°47 [ITapoBoe ckomieHue 07.1m
BoJonac

NGC 5466 14h ()5,5m +28° 32' [[TapoBoe ckorieHne 09.1m
Bonocst Beporuku

NGC 4254 120 18.9m +14° 26 lanmakTuka 09.9m
NGC 4321 120 23.0m +15° 50" lanakTuka 09.4m
Mel 111 12h 25.0m +26° 00' Paccesnnoe ckomieHne 01.8m
NGC 4382 12h25.5m +18°12' [amaktuka 09.1m
NGC 4494 12 31.3m +25° 47 lanakTuka 09.8m
NGC 4501 127 32.[m +14°26' lanakruka 09.6m
NGC 4559 121 35.9m +27° 58 [anaktuka 10.0m
NGC 4565 121 36.3m +26° 00' laakTiKa 09.6m
NGC 4725 121 50.4m +25° 33 [anakTuka 09.4m
NGC 4826 120 56.7m +21°41' [anaktuka 08.5m
NGC 5024 130 12.9m +18° 10 [[apoBoe ckorieHne 07.7m
NGC 5053 13h 16.4m +17° 42 [IlapoBoe ckomeHne 09.8m

I'epkyaec

NGC 6205 167 41.7m +36° 28' [[apoBoe ckomieHue 05.9m
NGC 6210 167 44 5m +23°49' [InanerapHas TyMaHHOCTb 09.7m
NGC 6229 167 47.0m +47° 32' [TapoBoe ckorieHue 09.4m
NGC 6341 170 17.1m +43° 08' [TapoBoe ckorenue 06.5m
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Odo3nauenue Koopaunatsi Tun Bupumas
00beKTa o o 00beKTa 3B. BeJIHYHHA
T'uapa
NGC 2548 08h 13.8m -05° 48' PaccesHnoe ckomnenne 05.8m
NGC3109 10h03,1m -26° 09’ lamaxtuka 09.9m
NGC 3242 10h 24.8m -18° 38 [InaneTapHas TYMaHHOCTb 08.6m
NGC 3585 11h133m -26°45' lanakTika 09.9m
NGC3621 11h18.3m -32°49' lamaxtuka 09.7m
NGC 3923 11h51,0m -28°48' lanakTika 09.8m
NGC4590 12h 39.5m -26° 45' [1lapoBoe cxorieHne 08.2m
NGC 5236 [3h37 ]m -29° 52 lamaxtyka 07.5m
Tonyon
NGC1808 05h07.7™ -37° 30" lamaktrka 09.9m
NGC1851 05h 14.1m -40° 03’ [ITapoBoe ckomieHne (07.3m
T'onuue Icobl
NGC4214 [2h15.7m +36° 20° lanakTrka 09.8m
NGC 4258 [2h 18.9m +47° 19’ lamaxTuka 08.4m
NGC4449 [2h28.2m +44° 06' TanakTika 09.6m
NGC4490 12h30.6m +41° 39’ Tanaktuka 09.8m
NGC4631 12h42,1m +32° 33 lanmaktuka 09.2m
NGC 4736 12h50.9m +41° 08’ Tanaktuka 08.2m
NGC 5005 130 11.0m +37°03' lanaktuka 09.8m
NGC 5055 [3h15.8m +42° 02" lanmaxTuika 08.6m
NGC5194 13h30.0m +47° 11" Tamaktuka 08.4m
NGC5195 13h30.1m +47° 16' lanmaxTuika 09.6m
NGC 5272 13h42.2m +28°23° [TapoBoe ckoIIeHHE 06.4m
HeBa
NGC 4216 [2h15.9m +13°09 ["amaxTuka 10.0m
NGC 4303 12022.0m +04° 29’ lanaktuka 09.6m
NGC4365 12h 24 .5m +07° 20’ lanaktuka 09.6m
NGC4374 [2h25.1m +12° 54' [amaxTuKa 09.1m
NGC4406 12h26.3m +12°57 ["amakTuKa 08.9m
NGC4429 12h27.5m +11°07' ["amakTuKa 10.0m
NGC4472 12h 29 8m +08°01' [amaKTHKa 08.4m
NGC4486 12k 30,9m +12°24' [amaxTuk 08.6m
NGC4526 12h 34, [m +07° 43" lamaxtuka 09.7m
NGC4535 12h 34 4m +08° 13" lanakTika 10.0m
NGC4552 [12h35,7m +12° 34’ lamaxtuka 09.8m
NGC4569 12036.9m +13° 10’ lamaxtuka 09.5m
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Acmponomuueckuii cnpagouHuK

Odo3Hauenue Koopauunatst Tun Bupumas
00beKTa (i} 0 00beKTa 3B. BeJIMYHHA
NGC4579 [2h37.8m +11°50° lanmaxtuka 09.7m
NGC459%4 12h39,9m -11°37 lanmaxtuka 08.0m
NGC 4621 12042, ]m +11°39' TanakTika 09.6m
NGC 4636 12042,9m +02° 42! lanmaxtuka 09.5m
NGC4649 12043, 7m +11° 34' [ajakTyKa 08.8m
NGC4697 120 48.6m -05° 48' lamaxtuka 09.2m
NGC 4699 [2h49 m -08° 40 [ajakTyKa 09.5m
NGC4753 120 52.4m -01°12' lamaxtuka 09.9m
NGC 5068 13h 18.9m -21°03 lanakTika 10.0m
NGC 5247 13h38.0m -17° 53 lanakTika 10.0m
NGC 5846 15 06.5m +01° 36' lanakTika 10.0m
Jensgpun
NGC 6934 20h 34.2m +07°24' [ITapoBoe ckorIeHNe 08.9m
Jpaxon
NGC4125 12b08.0m +65° 11" lanakTrka 09.7m
NGC 4236 12h16,7m +69° 29' lanakTuka 09.6m
NGC 5866 15h06.5m +55° 45' lanakTika 09.9m
UGC 10822 17720.2m +57° 55" lamaktrka 09.9m
NGC 6543 170 58.6m +66° 38' [InaneTapHas TyMaHHOCTh 08.3m
Enunopor
NGC 2215 06h 21.0m -07° 17 PaccestHHOE cromeHne 08.4m
Cral 06h 21.7m +02° 22! Paccesnnoe ckomnenue 06.4m
Cr92 06" 22,9m +05°07' PaccestHHOE ckomeHne 08.5m
NGC 2232 06h 26.6m -04° 45" PaccestHHOE cromeHne 03.9m
NGC 2236 06h 29, 7m +06° 50' PaccestHHOE cromeHne 08.5m
Cr96 06h 30.3m +02° 52 Paccesnnoe ckomnenue 07.3m
NGC 2237 06" 30.3m +05° 03' CKOIIEHHE U TYMaHHOCTh 05.5m
Cr97 06h31.3m +05° 55' PaccestHHOE CKOILICHHE 05.4m
NGC 2244 06h 32.4m +04° 52' CKOILUTCHIE U TYMAHHOCTD 04.8m
NGC 2250 06h 32.8m -05° 02’ PaccestHHOE CKOILICHHE 08.9m
NGC 2251 06h 34, 7m +08° 22’ PaccestHHOE CKOILICHHE 07.3m
NGC 2252 06h 35.0m +05° 23’ Paccesnnoe ckomnenue 07.7m
NGC 2254 06h 36.0m +07° 40° Paccesnnoe ckomnenue 09.1m
Cr 104 06h 36.5m +04° 49' PaccestHHOE CKOILICHHE 09.6m
Basel 7 06h 36.6m +08° 21" PaccestHHOE CKOILICHHE 08.5m
Cr 106 06h 37.1m +05° 57" PaccestHHOE CKOILICHHE 04.6m
vdB 1 06h 37.5m +03° 04' Paccesnnoe ckomnenue 09.5m
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Ipunoocenus
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Odo3nauenue Koopaunatsi Tun Bupumas
00beKTa a ) 00beKTa 3B. BeJINYHHA
Cr 107 06h 37.7m +04° 44' PaccestHHOE ckomeHne 05.1m
Crl1l11 06h 38.7m +06° 54' PaccestHHOE ckomeHne 07.0m
NGC 2264 06h 41,1m +09° 53' CkorieHne 1 TYMaHHOCTb 03.9m
NGC 2269 06h 43.9m +04° 34 Paccesnnoe ckomnenue 10.0m
Do 25 06h 45.1m +00° 18' Paccesnnoe ckomnenue 07.6m
Cr115 06h 46.5m +01° 46' Paccesnnoe ckomnenue 09.1m
NGC 2286 06h 47.6m -03° 10’ Paccesnnoe ckomnenue 07.5m
Bochum 2 06h 48.9m +00° 23' Paccesnnoe ckomnenue 09.7m
NGC 2301 06h 51.8m +00° 28’ Paccesnoe ckomnenne 06.0m
NGC 2302 06h 51.9m -07° 04' PaccestHHOE ckomIeHHE 08.9m
NGC 2311 06h 57.8m -04° 35' Paccesnnoe ckomienue 09.6m
NGC 2323 07h03.2m -08° 20’ Paccesnnoe ckomnenue 05.9m
Bochum 3 07" 03.4m -05° 04' PaccesiHHOE ckomeHne 09.9m
NGC 2324 07h 04.2m +01°03' Paccesnnoe ckomnenue 08.4m
NGC 2335 074 06.6m -10° 05 PaccesiHHOE ckomeHne 07.2m
NGC 2343 07k 08.3m -10°39' PaccesiHHOE ckomeHne 06.7m
NGC 2353 07h 14.6m -10°18' PaccestHHOE ckomneHne 07.]m
NGC 2506 08h 00.2m -10°47' PaccesHHoe ckomieHne 07.6m
KeprBenunx
Cr307 16h35.2m -50° 58' Paccesnnoe ckomieHne 09.2m
NGC 6193 16h41.3m -48° 46° Paccesnnoe ckomieHne 05.2m
NGC 6200 160 44.2m -47°29' Paccesnnoe cxomnenue 07.4m
NGC 6204 161 46.5m -47°01' PaccestHHOE CKOILICHHE 08.2m
Hogg 22 16" 46.7m -47° 06' PaccesHHOe croruieHNe 06.7m
NGC 6208 161 49.5m -53°49' PaccestHHOE CKOILICHHE 07.2m
NGC 6221 160 52.9m -59° 12 lanmaxtuka 09.9m
NGC 6250 161 58.0m -45° 48 Paccesnnoe cxomnenune 05.9m
IC 4651 17h 24 7m -49° 57 PaccesiHHOE ckomeHne 06.9m
NGC 6362 172 31.9m -67° 03' [TapoBoe ckorieHue 08.3m
NGC 6397 170 40.7m -53° 40 [TapoBoe ckomIeHHe 05.7m
Kupad
Tombaugh5  03h47.8m +59°03' PaccesHHOE CKOTLICHHE 08.4m
NGC 1502 04h 07.7m +62° 20" PaccesiHHOE ckomeHne 06.9m
Crd64 05h22,0m +73°00' PaccesiHHOE ckomeHne 04.2m
NGC 2403 07h36.8m +65° 37" ["amakTika 08.5m
Kypasib
1C1459 22h57.1m -36° 28' lanmaxtuka 10.0m
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Acmponomuueckuii cnpagouHuK
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O6o3HadeHue Koopnunatsi Tun Bunumas
o0bexra ad o0bexTa 3B. BeJIMYAHA
NGC7213 221 (9.2m -47°10' lanaktuka 10.1m
NGC7410 22h 55,0m -39° 40° lanaktuka 10.3m
3asy
NGC1904 05h 24.5m -24° 33 [[TapoBoe ckomIeHue 08.4m
3meeHocen
NGC6171 16h32,5m -13°03' [apoBoe ckomenue 08.1m
NGC6218 161 47.2m -01° 57 [apoBoe ckomieHue 06.6m
NGC 6254 160 57.1m -04° 06' [MapoBoe ckomneHue 06.6m
NGC 6266 17h01.2m -30°07' [llapoBoe cxoruieHne 06.6m
NGC 6273 170 02.6m -26° 16' [HapoBoe ckomieHne 07.2m
NGC 6284 170 04.5m -24° 46' [IapoBoe ckomieHne 09.0m
NGC 6287 172 05.2m =220 42 [[apoBoe ckomieHue 09.2m
NGC 6293 170 10.2m -26° 35' [IapoBoe ckomieHue 08.2m
NGC 6304 17h 14.5m -29° 28 [TapoBoe ckorieHue 08.4m
NGC6316 177 16.6m -28° 08' [TapoBoe ckorienue 09.0m
NGC 6333 177 19.2m -18° 31 [TapoBoe ckorienue 07.9m
NGC6342 17h21,2m -19° 35 [ITapoBoe ckorieHne 09.9m
NGC6356 172 23.6m -17°49' [IapoBoe ckorienne 08.4m
NGC 6355 170 24.0m -26°21 [TapoBoe ckorienue 09.6m
NGC 6366 170 27.7m -05° 05' [TapoBoe ckorienue 10.0m
Tr 26 170 28.5m -29°29' Paccesnnoe ckomnenue 09.5m
NGC 6402 170 37.6m -03°15' IITapoBoe ckorieHue 07.6m
NGC 6401 170 38.6m -23° 55 IITapoBoe ckorieHue 09.5m
IC 4665 171 46.3m +05° 43 PaccesHHoe ckomieHue 04.2m
Cr 350 17 48.1m +01°18' PaccesHHoe ckomenue 06.1m
Mel 186 180 01.0m +03° 00’ PaccesHHoe ckomeHue 03.0m
NGC 6572 180 12.1m +06° 51' [InaneTapHas TYMaHHOCTb 09.0m
NGC 6633 180 27.7" +06° 34' PaccesiHHOe CKoMIeHHE 04.6m
Imest
NGC 5904 150 18.6m +02° 05' [llapoBoe cxoruieHre 05.8m
NGC 6539 18h 04.8m -07°35' IITapoBoe ckorieHue 09.6m
NGC 6605 180 17.1m -14° 58’ Paccesnnoe ckomenue 06.0m
NGC 6604 180 18.1m -12°14° Paccesnnoe ckomnnenue 06.5m
NGC 6611 18h 18.8m -13°47 Ckornenye 1 TyMaHHOCTb 06.0m
1C4756 187 39.0m +05° 27 PaccesnHoe ckomnnenue 04.6m



ITlpunoorcenus
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O6o3Hadenue Koopaunarsi Tun Buaumas
o0bexTa a ) o0bexTa 3B. BEIMYHHA
Josoras Poiba
NGC1549 04h 15.8m -55° 34- lanaktuka 09.8m
NGC1553 04h 16.2m -55°46° lanaktnka 09.4m
NGC1566 040 20.0m -54° 57 lanaxtnka 09.7m
NGC1672 04h 45,7m -59° 14 lanaktuxa 09.7m
NGC1755 04h 55,0m -68° 11' Paccesnnoe ckomienue 09.9m
NGC1770 04h 57.0m -68° 25' TymaHHOCTb 09.0m
NGC1814 05h 03.8m -67° 17 TymanHOCTB 09.0m
NGC1816 05h 03.8m -67° 17 TymanHOCTB 09.0m
NGC1820 051 03.8m -67° 17 PaccesitHOe CKOTUIEHHE 09.0m
NGCI1818 05h 04.2m -66° 24' Paccesnnoe ckomenue 09.8m
NGC1829 05h 04, 7m -68° 03' TyMaHHOCTH 08.5m
NGC1835 05h 05.2m -69° 24' [IapoBoe ckomieHue 09.8m
NGC1850 05h 08.5m -68° 46' TymaHHOCTD 09. 3m
NGCI1856 05h 09.4m -69° 08' Paccesnnoe ckomenue 10.0m
NGC1866 05h 13.5m -65°28' PaccesHHOe crorUICHNE 09.9m

Bonbioe

MarennasoBo

O0naxo 05h23.6m -69° 45' lanaktuka 0.4m
NGC1955 05h26.1m -67°29' TymanHoCTb 09.0m
NGC1962 05h26.5m -68° 47 TymaHHOCTB 08.5m
NGC1965 05h26.5m -68° 47 TymaHHOCTB 08.5m
NGC1966 05h 26.5m -68° 47 TymanHOCTB 08.5m
NGCI1970 05h26.5m -68° 47 TymanHoCTb 08.5m
NGC1968 05h27.2m -67° 26' TymanHOCTB 09.0m
NGC1983 05h27.5m -68° 57" TymanHoCTb 08.5m
NGC1974 05h27.9m -67° 24' TymanHOCTB 09.0m
NGCI1978 05h28.6m -66° 14' [[apoBoe ckomieHue 09.9m
NGC 2004 05h 30.6m -67° 17 Paccesnnoe ckomieHne 09.8m
NGC 2011 057 32.1m -67°31' TymanHOCTB 09.5m
NGC 2014 05h32.2m -67° 40" TymaHHOCTB 08.5m
NGC 2070 05h 38.6m -69° 05' TymaHHOCTS, 08.3m
NGC 2074 05h 39.0m -69° 30’ TymanHoCTb 08.5m
NGC2100 05h 42.0m -69° 14’ TymanHoCTb 09.6m
NGC2157 05h 57.3m -69° 11’ Paccesnnoe ckomienue 10.0m
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Acmponomuueckuii cnpagouHux

O6o3nayeHue Koopauunatst Tun Bupumas
00beKTa a ) o0beKTa 3B. BeJIHUHHA
Hupeen
IC5152 22h(2.6m -51° 18 lanaxTuka 10.6m
NGC7090 21h36.5m -54° 33" TanakTika 10.7m
NGC7049 210 19,0m -48° 34° TanakTika 10.7m
NGC7205 22h()8.5m -57° 27 laakTuKa 10.9m
Kaccuones
Berk 58 00h 00.2m +60° 58' PaccestHHOE ckomIeHHE 09.7m
NGC 103 00h 25,.3m +61°21' PaccestHHOE ckomIeHHE 09.8m
NGC 129 (00h 29.9m +60“ 14' PaccestHHOE ckomeHne 06.5m
NGC 133 00h 31, 2m +63°22' PaccestHHOE ckomeHne 09.4m
King 14 00h 31.9m +63“10° PaccesnHoe ckomnnenue 08.5m
NGC 146 00h 33, [m +63“ 18' PaccesiHHOE ckomeHne 09.]m
NGC 147 00" 33.3m +48° 30’ TanakTika 09.5m
NGC 189 007 38.7m +61° 04' Paccesnnoe ckomenue 08.8m
NGC 185 00h 39,0m +48° 20" TanakTika 09.2m
Stock 24 (00h 39,7m +61“ 57 PaccesiHHOE ckomneHne 08.8m
NGC 225 00h 43 4m +61° 47" Paccesnnoe ckomieHne 07.0m
NGC 281 00h 52.8m +56° 37 Ckolnenye 1 TyMaHHOCTb 07.4m
Berk 62 01201.0m +63° 57" Paccesnnoe ckomieHne 09.3m
Czernik 3 01h04.1m +62° 48' PaccestHHOE CKOILICHHE 09.9m
NGC 381 01h08.3m +61° 35" Paccesnnoe cxomnenune 09.3m
NGC 436 01h 15.6m +58° 49' PaccestHHOE CKOILICHHE 08.8m
NGC 457 01h19.1m +58° 20 PaccestHHOE CKOILICHHE 06.4m
NGC'559 01h29.5m +63° 18' Paccesnnoe cxomnenune 09.5m
NGC 581 01h33.2m +60° 42' PaccestHHOE CKOILICHHE 07.4m
Trl 01h 35,7m +61°17° Paccesnnoe cxomnenne 08.1m
NGC 637 01h 42.9m +64° 00' PaccestHHOE CKOILICHHE 08.2m
NGC 654 01h44, 1m +61° 53' PaccesiHHOE ckomeHne 06.5m
NGC 659 01h 44 2m +60° 42' PaccesiHHOE ckomeHne 07.9m
NGC 663 01h46.0" +61°15° Paccesnnoe cxomnenne 07.1m
Cr463 01h 48.4m +71° 57 PaccesHHOE CKOILIEHHE 05.7m
Stock 5 02h 04.5m +64° 26’ Paccesnnoe ckomnenue 07.0m
Stock 2 02h 15.0m +59° 16' PaccesHHOE CKOILICHHE 04.4m
Stock 6 (02h 23, 7m +63° 52 PaccesiHHOE ckomeHne 10.0m
Mrk 6 02”29.6m +60° 39' PaccesiHHOE ckomeHne 07.1m
Mel 15 02h 32.6m +61°27' Paccesnnoe ckomnenue 06.6m
IC 1805 02b32,7m +61“27 Ckomienue U TYMaHHOCTb 06.5m
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O0o3Hayenne Koopaunatst Tun Bugnmas
o0beKTa a o0beKTa 3B. BeJIMYHHA
NGC1027 02h 42,7m +61° 33" PaccestHHOE ckomeHne 06.7m
1C1848 02" 51.2m +60° 26' CKomieHre U TYMaHHOCTb 06.5m
Cr33 (02h 59.3m +60° 24' PaccestHHOE ckomeHne 05.9m
Cr34 03k 00.9m +60° 25’ PaccestHHOE ckomeHne 06.8m
Tr3 03h11.8m +63° 15' PaccestHHOE ckomneHne 07.0m
NGC 7654 23h 24 Jm +61° 35' PaccesHnoe ckomnenue 06.9m
King 21 230 49.9m +62° 43' Paccesnnoe ckornenue 09.8m
King 12 23h 53,0m +61°58' Paccesnnoe ckomenue 10.0m
Harvard 21 237 54.1m +61° 46’ PaccestHHOE ckomeHHe 09.0m
NGC 7788 23h 56, 7m +61°24' PaccestHHOE ckomeHne 09.4m
NGC 7789 23" 57.0m +56° 44' PaccestHHOE ckomeHne 06.7m
Frolov 1 237 57.4m +61° 38’ PaccestHHOE ckomeHne 09.2m
NGC 7790 23h 58 4m +61°13' PaccesiHHOE ckomeHne (08.5m
Kuan
NGC 2516 07h 58.3m -60° 52' PaccesHnoe ckomnenue 03.8m
NGC 2808 09" 12.0m -64° 52' [TapoBoe ckoruieHue 06.3m
NGC 2867 09h 21 ,4m -58°19° [InanerapHas TyMaHHOCTb 09.7m
NGC 3114 10h 02.7m -60°07' PaccestHHOE CKOILICHHE 04.2m
Tr11 10h 05.0m -61°37 Paccesnnoe cxomnenune 08.1m
Tr 12 10h 06.4m -60°19' PaccesiHHOE ckomeHne 08.8m
NGC 3247 10" 25.9m -57° 56’ PaccestHHOE CKOILICHHE 07.6m
IC 2581 10h 27.4m -57° 38’ Paccesnnoe ckomnenue 04.3m
Cr223 10h 30.5m -59° 49' PaccesiHHOE ckomeHne 09.4m
NGC 3293 10h 35.8m -58° 14 Paccesnnoe ckomenue 04.7m
Bochum 9 10h 35.8m -60° 08' PaccesiHHOE ckomeHne 06.3m
NGC 3324 10h37.3m -58° 38" PaccesiHHOE ckomeHne 06.7m
Mel 101 10 42.1m -65° 06" PaccesHHOE CKOTITEHHE 08.0m
Bochum 10 10h 42 2m -59°09' PaccesiHHOE ckomeHne 06.2m
Cr228 10h 43 Qm -60° 01" PaccesiHHOe ckomneHne 04.4m
I1C 2602 10h 43 2m -64° 24' PaccesiHHOE ckomeHne 01.9m
Tr 14 100 43,9m -59° 34' PaccesHnoe ckomnenue 05.5m
Tr15 100 44.8m -59°22' Paccesnnee ckomienue 07.0m
Cr232 10h 44.8m -59° 34' PaccesHHOE CKOIIIEHNE 06.8m
Tr 16 10h 45,1m -59° 43 Paccesnnoe cxomnenune 05.0m
Cr234 10h 45.3m -59° 45" Paccesnnoe cxomnenune 07.5m
Bochum 11 10h 47.3m -60° 06' Paccesnnoe cxomnenune 07.9m
Ru 92 10h 53.9m -61° 44’ Paccesnnoe cxomnenune 08.6m
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O6o3nayeHue Koopauunatsi Tun Bupumast
00beKTa a 0 o0beKTa 3B. BEJINYHHA
Tr 17 10h 56.2m -59°13' PaccesHnoe ckomnenne 08.4m
Cr236 10h 57.0m -61°02' Paccesnnoe ckomnenne 07.7m
Bochum 12 10h 57 4m -61044' PaccesHnoe ckomnenne 09.7m
NGC 3496 10h 59.8m -60° 20’ PaccesHnoe ckomnenne 08.2m
Sher 1 11000.0m -60° 22' Paccesnnoe ckomnenne 08.8m
Pismis 17 110 01.1m -59° 49' PaccesHnoe ckomnenne 09.4m
Ru 93 110 04.4m -61°22' PaccesHnoe ckomnenne 07.7m
Fein 1 11h06.0m -59° 49' PaccesHHOe cKomIeHHE 04.7m
NGC 3532 110 06.4m -58° 40’ Paccesnnoe ckomnenue 03.0m
NGC 3572 11h10.4m -60° 14° PaccestHHOE ckomeHne 06.6m
Hogg 10 110 10.7m -60°22° PaccesnHoe ckomnnenue 06.9m
Cr 240 [1h]11.2m -60° 17’ PaccesiHHOE ckomeHne 03.9m
Tr 18 117 11.4m -60° 40' PaccesiHHOE ckomeHne 06.9m
Hogg 11 110 11.5m -60° 22' PaccesnHoe ckomnnenue 08.1m
Hogg 12 110 12.3m -60° 45' Paccesnnoe ckomenue 08.8m
NGC 3590 11» 12.9m -60° 47' Paccesnnoe cxomnenue 08.2m
Stock 13 [1h]3.]m -58° 55" PaccesHHOE CKOTUTEHHE 07.0m
Tr19 110 143" -57° 35" Paccesnnoe ckomieHne 09.6m
NGC 3603 [1h15.]m -61° 15 Paccesnnoe ckomieHne 09.]m
IC 2714 [1h17.9m -62° 42" Paccesnnoe ckomieHne 08.2m
Mel 105 [1h 19 5m -63° 30’ PaccesiHHOE CKOTIICHHE 08.5m
Kur
NGC 247 00h 47.0m -20° 45' Tamaktuka 09.1m
NGC 246 00h 47.1m -11°53' [InanerapHas TyMaHHOCTb 08.5m
IC 1613 01h 04.8m +02° 07' Tamaktuka 09.2m
NGC 1068 (02h 42,7m -00° 02' Tanaktuka 08.9m
Kozepor
NGC 7099 210 40 4m 223211 [TapoBoe ckomieHue 07.5m
Kommnac
NGC 2627 08h 37.3m -29° 57 PaccesHnoe ckomnenue 08.4m
NGC 2658 08h 43.4m -32° 39 Paccesnnoe ckomnenue 09.2m
NGC 2818 09h 16.0m -36°37 PaccesHnoe ckomenue 08.2m
Kopma
NGC 2298 06" 49,0m -36° 00' [[apoBoe ckomieHue 09.4m
Cr135 07b17.0m -36° 50" PaccesiHHOe ckomneHne 02.]m
Mel 66 07h26.3m -47° 44' PaccesiHHOe ckomneHne 07.8m
Tr7 07h27.3m -24° 02" PaccesiHHOe ckomneHne 07.9m
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OGo3HaueHue Koopauunatsi Tun Bupumast
00beKTa o 00beKTa 3B. BeJIHYHHA
NGC 2396 07h28.1m -11° 44 PaccestHHOE ckomIeHHE 07.4m
Bochum 5 07h30.9m -17° 04' PaccestHHOE CKOIICHHE 07.0m
Bochum 4 07 31,0m -16° 57" PaccestHHOE ckomIeHHE 07.3m
Bochum 6 07h32.0m -19°26' PaccestHHOE ckomIeHHE 09.9m
NGC 2414 07" 33.3m -15°27 PaccesHnoe ckomnenne 07.9m
NGC 2421 07" 36.3m -20°37 PaccesHnoe ckomnenne (08.3m
NGC 2422 07h36.6m -14° 30 Paccesnnoe ckomnenue 04.4m
NGC 2423 07h 37 [m -13°52' Paccesnnoe ckomnenue 06.7m
Mel 71 07h37.5m -12°04' Paccesnnoe ckomnenue 07.1m
Bochum 15 07h40.1m -33°33 PaccesHnoe ckomnenue 06.3m
NGC 2439 07h 40.8m -31° 39 PaccesHnoe ckomnenue 06.9m
NGC 2437 07h41.8m -14° 49' PaccesHnoe ckomnenue 06.1m
NGC 2447 07h 44 6m -23° 52 PaccesiHHOE ckomeHne 06.2m
Ru32 07h 45.0m -25° 31" PaccesHHoe ckomienue 08.4m
Haffner 15 07h 45.3m -32°47 PaccesiHHOE cKomeHHE 09.4m
NGC 2451 07h 45.4m -37° 58" PaccesHHOE ckomeHne 02.8m
Ru 34 07h45,9m -20°23' PaccesHHOE ckomeHne 09.5m
NGC 2453 077 47.8m -27° 14 PaccesHHOE ckomeHne 08.3m
Ru 36 07h 48.5m -26°18' Paccesnnoe ckomenue 09.6m
Haffner 16 07k 50.3m -25°27 Paccesnnoe ckomieHne 10.0m
NGC 2477 07" 52.3m -38°33' Paccesnnoe ckomieHne 05.8m
NGC 2467 07h52.5m -26°23' CxolneHye 1 TYMaHHOCTb 07.1m
Haffner 19 07h 52, 7m -26° 15' Paccesnnoe ckomienne 09.4m
Haffner 18 07h 53.3m -25° 54! Paccesnnoe ckomienne 09.3m
NGC 2482 07h 54,9m -24° 18" Paccesnnoe ckomieHne 07.3m
NGC 2479 07h 55, [m -17°43' Paccesnnoe ckomieHne 09.6m
Tr9 07h 55.3m -25° 56" Paccesnnoe ckomieHne 08.7m
NGC 2483 07h 55.9m -27° 56 PaccestHHOE CKOILICHHE 07.6m
NGC 2489 07h 56.2m -30° 04' PaccestHHOE CKOILICHHE 07.9m
Ru 44 07h 59.0m -28°35° PaccesiHHOE ckomneHne 07.2m
NGC 2509 08h 00.7m -19° 04’ Paccesnnoe ckomnenue 09.3m
Ru 46 081 02.]m -19°28' PaccesiHHOE ckomneHne 09.1m
Ru 47 08h 02.3m -31°06° PaccesiHHOE CKOIUIEHNE 09.6m
Ru 49 08h 03.1m -26° 47 PaccesiHHOE CKOIUIEHHE 09.6m
Crl173 08h 04.0m -46° 00' PaccesiHHOE CKOIUIEHNE 0.6m
NGC 2527 08h 05.3m -28°10° PaccesiHHOE CKOIUIEHHE 06.5m
NGC 2533 08h07.0m -29° 54 PaccestHHOE CKOILICHHE 07.6m
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O0o3HaveHHe Koopnunatsi Tun Bupumas
00beKTa o S o0beKTa 3B. BeJINYHHA
NGC 2539 08h 10.7m -12° 50 PaccesHnoe ckomnenne 06.5m
Ru 55 08h 12.3m -32°36' PaccesHnoe ckomnenne 07.8m
NGC 2546 08h 12.4m -37° 38 PaccesHnoe ckomnenne 06.3m
NGC 2567 08h 18.3m -30° 38’ Paccesnnoe ckomnenne 07.4m
NGC 2571 08h 18.9m -29° 44' Paccesnoe ckomnenne 07.0m
Ru 59 08h19.1m =34« 27 PaccestHHOE ckomIeHHE 09.0m
NGC 2579 08h 21.1m -36° 11 CKomieHre U TYMaHHOCTb 07.5m
NGC 2580 08h 21.6m -30° 19" PaccestHHOE ckomIeHHE 09.7m
Cr 185 08" 22.5m -36° 10 PaccestHHOE ckomIeHHE 07.8m
NGC 2587 (08h 23,5m -29° 30" PaccestHHOE ckomeHne 09.2m
Cr 187 08h 24.2m -29°09' PaccesiHHOE ckomeHHE 09.6m
Jlebenn
NGC 6811 19h 38.2m +46° 34° PaccesiHHOE ckomeHne 06.8m
NGC 6819 19h 4] .3m +40° 11 PaccesiHHOE ckomeHne 07.3m
NGC 6826 19h 44 8m +50° 31 [InaneTapHas TyMaHHOCTh 08.8m
NGC 6834 197 52.2m +29° 25! PaccesiHHOE ckomneHne 07.8m
NGC 6866 20h 03, 7m +44° 00' PaccestHHOE ckomneHne 07.6m
NGC 6871 20h 05.9m +35°47 PaccesiHHOE cromneHne 05.2m
Basel 6 20h 06.8m +38° 21 Paccesnnoe ckomieHne 07.7m
Biur 2 20h 09.2m +35°29' Paccesnnoe ckomieHne 06.3m
NGC 6883 200 11.3m +35° 51" PaccesiHHOe ckomneHne 08.0m
IC 4996 20h 16.5m +37° 38’ PaccesiHHOe ckomneHne 07.3m
vdB 130 20h 17.7m +39°19' PaccestHHOE CKOILIEHHE 09.3m
Cr419 20h 18.1m +40° 43' PaccestHHOE CKOILIEHHE 05.4m
Berk 86 20h 20.4m +38°42' PaccestHHOE CKOILIEHHE 07.9m
NGC 6910 20h23.1" +40° 47° PaccesHnoe ckomnenue 07.4m
NGC 6913 20h 23.9m +38° 32! Paccesnnoe ckomnenue 06.6m
NGC 6996 207 56.4m +45° 28' PaccestHHOE CKOILIEHHE 10.0m
Cr428 21h(03.2m +44° 35’ PaccesHnoe ckomnenue 08.7m
NGC 7027 210 (7.1m +42° 14 [InareTapHas TYMaHHOCTh 09.6m
NGC 7031 21h(7.3m +50° 50 PaccestHHOE CKOILIEHHE 09.1m
NGC 7039 21h]1.2m +45°39' PaccestHHOE CKOILIEHHE 07.6m
IC 1369 21h12,1m +47° 44° PaccesiHHOe ckomneHne 08.8m
NGC 7062 21023 2m +46° 23’ PaccesiHHOe ckomneHne 08.3m
NGC 7067 21h 24 pm +48°01' PaccesiHHOe ckomneHne 09.7m
NGC 7063 21h 24 4m +36° 30 PaccesHHOE CKOILIEHHE 07.0m
NGC 7082 21729.4m +47° 05' PaccesiHHOE ckomeHne 07.2m
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Odo3nauenue Koopaunatsi Tun Bupumas
o0beKTa a ) 00beKTa 3B. BeJIHNYHHA
NGC 7086 21h30.5m +51° 35" Paccesnnoe ckomnenue 08.4m
NGC 7092 21h32.2m +48° 26’ PaccesHnoe ckomnenue 04.6m
NGC7128 21-44.0™ +53° 43" PaccesiHHOE CKOMIEHHE 09.7m
IC5146 21h 53.4m +47° 16' CkorieHne 1 TYMaHHOCTb 10.0m
JleB
NGC 2903 09h 32.2m +21°29' lamaxtuka 09.0m
NGC 3351 10h 44,0m +11°42' lamaxtuka 09.7m
NGC 3368 10h 46.8m +11°49 lamaxtyka 09.3m
NGC 3379 100 47.8m +12° 35 lamaxtyka 09.3m
NGC 3384 10h 48 3m +12° 38 lamaxtrka 09.9m
NGC 3521 11h05.8m -00° 02' lanakTika 09.0m
NGC 3607 110 16.9m +18° 03’ lanakTika 09.9m
NGC 3623 117 18.9m +13°05' lanmaxtuka 09.3m
NGC 3627 11h20.2m +12°59' lanmaxtuka (08.9m
NGC 3628 11h20.3m +13° 36’ ["amaxTrka 09.5m
Jleryuas Prida
NGC(C2442 07h36.3m -69° 32' ["amaxTika 10.4m
Jlupa
Steph 1 180 53.5m +36° 55' Paccesnnoe ckomenue 03.8m
NGC 6720 18h 53.6m +33°02' [InanerapHas TyMaHHOCTb 09.0m
NGC 6779 19h 16.6m +30° 11 [[apoBoe ckorieHne 08.3m
NGC 6791 197 20.7m +37° 51 PaccesHHOe ckomIeHHe 09.5m
JIncmuka
Cr399 19h 25 4m +20°11° Paccesnnoe ckomieHne 03.6m
NGC 6802 19h 30.6m +20° 16° Paccesnnoe cxomnenne 08.8m
Stock 1 19h 35.8m +25°13° PaccesHnoe ckomnenue 05.3m
NGC 6823 19h43,1m +23° 18’ Paccesnnoe ckomieHne 07.]m
NGC 6830 19h51.0m +23° 04° Paccesnnoe cxomnenne 07.9m
NGC 6853 190 59.6m +22°43' IInanerapHas TyMaHHOCTD 07.3m
Roslund 4 20h 04.9m +29° 13 PaccestHHOE CKOILIEHHE 10.0m
NGC 6882 20h 11,7m +26° 33" Paccesnnoe cxomnenune 08.1m
NGC 6885 20h 12,0m +26° 29' PaccesiHHOE ckomeHne 08.1m
NGC 6940 20h 34, 6m +28° 18" PaccesHnoe ckomnenue 06.3m
Maubiii JleB
NGC3344 10h 43,5m +24° 55' lanaxTuka 9.9m
NGC3486 11h00.5m +28° 59’ lamaxtuka 10.5m
NGC3245 10h 27.3m +28° 30" lanaxtuka 10.8m

® & ¥ & B 4 B % @ 4 N O 4 N E E F O O N E @ N O P L EF S E NI OER P E OV E SN

305



Acmponomuueckuii cnpagouHux

® % m ¥ = ¥ F m ¢ » W U R E U F S BV E AV U S E U S SN N F SRS U SN DN

O6o03Ha4yenne Koopaunatnt Tun Bupumasn
00beKTa a 0 o0beKTa 3B. BeJINYHHA
NGC2859 09h 24.3m +34° 31" TanakTika 10.9m
Myxa
NGC4372 120 25.8m -72° 40 [ITapoBoe ckoreHue 07.8m
NGC4463 12h30.0m -64° 48 Paccesnnoe ckomnenue 07.2m
NGC 4815 12h58,0m -64° 57" PaccestHHOE ckomeHne 08.6m
NGC4833 120 59.6m -70° 53' [IapoBoe ckomieHue 07.4m
Harvard 8 13h18.8m -67° 12 PaccestHHOE ckomeHne 09.5m
Ru 107 13h20.6m -64° 57" PaccestHHOE ckomeHHE 09.7m
Cr269 13h22.6m -66° 07’ PaccestHHOE ckomeHHE 09.2m
Cr271 13048 7m -66° 05' PaccestHHOE cKOTIIEHHE (09.2m
Hacoc
NGC 2997 09h 45,7m -31°12' lanmaxtuka 09.4m
HayronbHuk
NGC 5925 15027 7m -54° 31" PaccestHHOE ckomeHne 08.4m
NGC 5946 15h35.5m -50° 40° [apoBoe ckomieHne 09.6m
Cr292 157 50.7m -57° 40" PaccestHHOE ckomeHne 07.9m
NGC 5999 15" 52.2m -56° 28' PaccesiHHOE ckomneHne 09.0m
Lynga 6 16m 04.8m -51° 55 Paccesnnoe ckomnnenue 09.5m
NGC 6031 161 07.6m -54° 04' PaccestHHOE ckomeHne 08.5m
NGC 6067 16h 13.2m -54° 13" PaccestHHOE CKOILICHHE 05.6m
Cr299 16h 18.4m -55°07' PaccestHHOE CKOILICHHE 06.9m
NGC 6087 161 18.9m -57° 54! PaccestHHOE CKOILICHHE 05.4m
Ru 118 16h 24.6m -51°58° PaccestHHOE CKOILICHHE 09.8m
NGC 6134 16h27.7m -49° 04’ PaccestHHOE CKOILICHHE 07.2m
Ru 119 16h28.3m -51°31" PaccestHHOE CKOILICHHE 08.8m
NGC 6152 16h32.7m -52°37 Paccesnnoe ckomnenue 08.]m
NGC 6169 161 34.1m -44° (3 PaccestHHOE CKOILICHHE 06.6m
NGC 6167 160 34.4m -49° 36 PaccestHHOE ckomeHne 06.7m
Ogen
NGC 772 01h 59.3m +19° 00' lanmaxtuka 10.3m
NGC 821 02h 08.3m +10° 59' TanakTuka 10.7m
OxTant
Mel 227 200 12.1m -79° 19 PaccesHaoe cxomnenne (05.3m
Open
NGC 6709 18h51.5m +10°21° Paccesnoe ckomnenne 06.7m
NGC 6738 190 0].4m +11°36' PaccesHaoe ckomnenne 08.3m
NGC 6755 19h 07.8m +04° 14' Paccesnnoe ckomnenue 07.5m
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O0o3HaveHHe Koopnunats! Tun Buanmas
00beKTa o 0 00beKTa 3B. BeJINUHHA
NGC 6760 19" 11.2m +01°02' [ITapoBoe cxomeHue 09.1m
Cr401 19h 38 4m +00° 20' PaccestHHOE ckoOMIIEHHE 07.0m
Opuon
NGC1662 04h 48 5m +10° 56 PaccestHHOE ckomIeHHE 06.4m
Cr 65 05h 26.0m +16° 00' Paccesnoe ckomnenue 03.0m
Cr 69 05" 35.1m +09° 56’ Paccesnnoe ckomnenne 02.8m
NGC1981 05h 35.2m -04° 26' Paccesnnoe ckomnenne 04.2m
NGC1980 05h 35.2m -05° 55' Ckorienne 1 TYMaHHOCTb 02.5m
NGC1976 057 35.3m -05°23' Ckorenne 1 TYMaHHOCTb 04.0m
NGC 1982 05h 35.5m -05°16' TymaHHOCTD 09.0m
Cr70 05h 36.0m -01° 00 PaccesiHHOE ckomneHne 0.4m
NGC 2068 05” 46.8m +00° 04' TymanHOCTB 08.0m
Berk 21 05" 51.7m +21°47 PaccesiHHOE ckomeHne 01.1m
nge21:12 05h 53.9m +00° 24' PaccesnHoe ckomnnenue 09.1m
Basel 11B (05h 58.2m +21°58' PaccesiHHOE ckomeHne (08.9m
Basel 11 05h 59, [m +21° 54' PaccesHHOE ckomeHre (08.9m
NGC 2141 06h 03.]m +10°26' Paccesnnoe ckomieHne 09.4m
NGC 2169 06" 08.4m +13°57 PaccesHHOE ckomeHre 05.9m
NGC 2175 06" 09.8m +20°19' CkomeHue U TYMaHHOCTb 06.8m
NGC 21758 06" 10.9m +20° 36' Paccesnnoe ckomieHne 06.8m
NGC 2186 06h 12.2m +05°27' Paccesnnoe ckomnenue (08.7m
NGC 2194 06h 13.8m +12°48' PaccestHHOE CKOILICHHE (08.5m
MMapaun
NGC 6744 19 09.8m -63° 52' lanaktuka 08.3m
NGC 6752 197 10.9m -59° 59 [TapoBoe ckoIUIeHNe 05.4m
ITapyca
NGC 2547 08h 10.7m -49° 16' Paccesnnoe ckomienne 04.7m
Pismis 4 08h 34.5m -44° 16' PaccestHHOE CKOILICHHE 05.9m
Pismis 5 08h 37.5m -39° 40" PaccestHHOE CKOILICHHE 09.9m
Pismis 6 08h39.3"- -46° 13" PaccestHHOE CKOILIEHHE 07.0m
IC 2391 08h 40.2m -53°04' Paccesnnoe cxomnenune 02.5m
Waterloo 6 08h 40.4m -46° 09’ PaccesHnoe ckomnenue 08.4m
IC 2395 08h 41, [m -48° 12 PaccesHHOE CKOILIEHHE 04.6m
Pismis 8 08h 41, 5m -46° 17" PaccesiHHOE ckomeHne 09.5m
Ru 67 08h 41.8m -43°23' PaccesiHHOE ckomeHne 09.]m
NGC 2660 08" 42,2m -47°09' PaccesiHHOE ckomeHne 08.8m
NGC 2659 08h 42.6m -44° 57" PaccesiHHOE ckomeHne 08.6m
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Obo3naueHue Koopaunatsi Tun Bupumas
o0beKTa a 0 o0beKTa 3B. BeJINYHHA
Cr197 08h 44 7m -41°22' Paccesnnoe ckomienue 06.7m
Bochum 7 08h 44 8m -45°59' PaccestHHOE ckomeHHe 06.8m
NGC 2669 08h 44 9m -52°58' PaccestHHOE ckomeHne 06.1m
NGC 2670 08h 45,5m -48° 47 PaccestHHOE ckomeHne 07.8m
Tr 10 08h 47.8m -42°29' PaccestHHOE ckomeHHe 04.6m
Mrk 18 09k 00.6m -48°59' PaccestHHOE ckomeHHe 07.8m
Pismis 12 09h 19.9m -45° 08' PaccestHHOE CKOILIEHHE 09.7m
IC 2488 09h 27.6m -56° 59' PaccestHHOE ckomeHne 07.4m
NGC 2910 09k 30.4m -52° 54 PaccestHHOE CKOIUIEHHE 07.2m
NGC 2925 (09h 33, 7m -53°26' PaccestHHOE ckomeHHE 08.3m
NGC 2972 09h 40.3m -50°20' PaccestHHOE ckomeHne 09.9m
Ru 79 09h 41,0m -53° 50’ PaccesHHOE CKOIUIEHHE 09.2m
Ru 82 09h 45.6m -53° 59 PaccestHHOE cromeHne 08.]m
NGC 3033 09h 48.8m -56° 25" PaccestHHOE cromeHne 08.8m
Ru 83 09h 49,0m -54° 34' PaccestHHOE CKOILIEHHE 09.8m
Pismis 16 09h 51.1m -53° 11 PaccestHHOE CKOILIEHHE 08.0m
Cr213 09h 54 7m -50° 43" PaccestHHOE CKOILIEHHE 09.2m
NGC 3105 10h 00.8m -54° 46' Paccesnnoe ckomnenue 09.7m
NGC 3132 100 07.0m -40° 26' [InaHeTapHas TYMaHHOCTb 08.2m
NGC 3201 100 17.6m -46° 25' [TapoBoe ckorieHue 06.8m
NGC 3228 10h 21.8m -51°43" Paccesnnoe ckomnenue 06.0m
NGC 3330 10h 38.6m -54° 09 PaccesiHHOe ckomneHne 07.4m
PK285+ 1.1 100 38.6m -56° 47 [InaneTapHas TyMaHHOCTh 08.6m
Ilerac
NGC 7078 210 30.0m +12°10° [[apoBoe ckomieHue 06.4m
NGC 7331 22h37.1m +34°25° lanakTrka 09.5m
[lepceit
NGC 744 01h 58.4m +55°29° PaccesHnoe ckomenue 07.9m
Basel 10 02h 18.8m +58°19' PaccesHnoe ckomnenue 09.9m
NGC 869 02h19.0m +57°09' PaccesHnoe ckomnenue 05.3m
NGC 884 02h 22.4m +57°07° PaccesHnoe ckomnenue 06.1m
Czernik 8 02h 33.0m +58° 44’ PaccesHnoe ckomnenue 09.7m
NGC 957 02h 33.6m +57° 32 PaccesHnoe ckomnenue 07.6m
Tr2 02h37.3m +55° 59" PaccesHnoe ckomnenue 05.9m
NGC 1023 02h 40.5m +39°03' lanaktuka 09.4m
NGC 1039 02h 42,0m +42° 47 PaccesiHHOE ckomeHHE 05.2m
NGC 1245 03h 14,7m +47° 15 PaccesHHOe CKOILIEHHE 08.4m
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O6o3nayeHue Koopaunatsi Tun Bupumas
o0beKTa 00beKTa 3B. BeJINYHHA
Mel 20 03h22.0m +49° 00’ Paccesnnoe ckomnenue 01.2m
NGC 1342 03h3]1.6m +37°20' PaccestHHOE ckomeHHe 06.7m
IC 348 03h 44.5m +32°17 Ckornenye 1 TyMaHHOCTb 07.3m
NGC 1444 03h 49 4m +52° 40" Paccesnnoe ckomienye 06.6m
NGC 1496 04h 04 4m +52°37 PaccestHHOE ckomeHHe 09.6m
NGC 1513 04h 10.0m +49° 31" PaccestHHOE ckomeHHe 08.4m
NGC 1528 04” 15.4m +51° 14 PaccestHHOE ckomeHne 06.4m
NGC 1545 04h 20.9m +50° 15' PaccestHHOE ckomeHne 06.2m
NGC 1582 04h 32, (m +43° 51" PaccestHHOE ckomeHne 07.0m
Berk 68 04h 44 5m +42° 04' PaccestHHOE ckomeHHE 09.8m
Ru 148 04h 46.5m +44° 44° PaccesHHOE CKOIIEHHE 09.5m
[leun
NGC 1097 02h 46.5m -30°17 lanmaxtuka 09.5m
NGC 1316 03h 22.6m -37° 15 lanaxtuka 08.5m
NGC 1360 03h 33.3m -25° 51 [InaHeTapHas TYMaHHOCTb 09.4m
NGC 1365 (03h 33, 7m -36° 08’ lanakTuka 09.6m
NGC 1380 03h 36.6m -34° 59' [amakTnka 09.9m
NGC 1399 03h 38.5m -35°27 [amakTnka 09.6m
NGC 1398 03h 38.9m -26° 20' [amakTnka 09.7m
NGC 1404 (03h 38.9m -35°35° lanakTika 10.0m
Pak
NGC 2632 08 40.1m +19° 59 PaccestHHOE CKOILIEHHE 03.1m
NGC 2682 08h 50.4m +11°49' Paccesnnoe ckomnenue 06.9m
NGC 2683 08h 52,7m +33°25' lamaxtuka 09.8m
PrIOEI
NGC 628 01h 36.6m +15° 48’ ["aaKTuKa 09.4m
Pricp
NGC 2683 08h 52.6m +33°25' ["amakTnka 09.8m
NGC 2419 (07h 38.2m +38° 53" [ITapoBoe ckomieHue 10.4m
Paiickas IItuma
NGC 6101 167 25.8m -72°12' [ITapoBoe ckoreHne (09.3m
Cekcrant
NGC3115 10h 05.2m -07°43' ["amakTnka 08.9m
NGC3169 10h 14.2m +03° 28 [anakTika 10.2m
NGC3166 10h 13,7m +03° 26' ["amakTnka 10.4m
NGC2974 09h 42.5m -03°42' [anakTika 10.9m
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Acmponomuyeckuti cnpagoyHuK
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O6o3HayeHue Koopauunatsi Tun Bupumas
00beKTa a 0 00beKTa 3B. BeJIMYHHA
Cetka
NGCI1313 03h 18.2m -66° 29’ TanakTuka 08.7m
CkopnuoH
NGC 6093 16" 17.0m -22° 59 [ITapoBoe ckomeHue 07.2m
NGC6121 16h23.6m -26° 32' [aposoe ckomienue 05.9m
NGC6124 16h 25.6m -40° 40" PaccestHHOE ckomIeHHE 05.8m
Cr302 16 26.0m -26° 00" PaccestHHOE ckomIeHHE 01.0m
NGCo6144 160 27.3m -26° 02’ [ITapoBoe cxomeHne 09.1m
NGC6139 16h27.7m -38° 51" [aposoe ckomienHue 09.2m
NGC6178 161 35.7m -45° 38' Paccesnnoe ckomnenue 07.2m
NGC6192 16 40.3m -43° 22 PaccesHnoe ckomnenue 08.5m
NGC 6222 161 50.7m -44° 45" PaccesiHHOe ckomneHne 10.0m
NGC 6231 16h 54.0m -41° 48 PaccesHnoe ckomnenue 02.6m
Lynga 14 167 55.2m -45° 19’ Paccesnnoe ckomnnenue 09.7m
Cr316 16t 55.5m -40° 50 PaccesHnoe ckomnenue 03.4m
NGC 6242 16h 55.6m -39° 30" PaccesiHHOE ckomeHne 06.4m
Tr24 16t 57.0m -40° 40" PaccesHnoe ckomnenue 08.6m
NGC 6249 16h 57.6m -44° 47 PaccesHHOE CKOILIEHHE 08.2m
NGC 6259 17h00.7m -44° 40' PaccesHHOE CKOILIEHHE 08.0m
NGC 6268 17h02.4m -39°44° PaccesiHHOE ckomeHHE 09.5m
NGC 6281 17h04.8m -37° 54! PaccesiHHOE ckomeHne 05.4m
Bochum 13 17h17.3m -35° 33 PaccesnHOE CKOTUTEHHE 07.2m
NGC 6322 170 18.5m -42° 57 Paccesnnoe cxomnenue 06.0m
PK355+3.2 17h21.5m -30° 21 [InaneTapHas TyMaHHOCTh 10.0m
Pismis 24 [7h25.3m -34° 21" PaccesiHHOE cKomeHHE 09.6m
Antalova 2 [7h29.7m -32°30' Paccesnnoe ckomieHne 08.8m
Cr332 17030.8m -37°05' PaccestHHOE CKOILICHHE 08.9m
Cr333 [7h31.3m -34°05' Paccesnnoe ckomieHne 09.8m
NGC 6374 [7h32.3m -32°36' PaccestHHOE CKOILICHHE 09.0m
NGC 6383 [7h 34 8m -32°34° Paccesnnoe ckomieHne 05.5m
Tr 27 17h36.2m -33°29° PaccestHHOE CKOILIEHHE 06.7m
NGC 6388 171 36.3m -44° 44 [[apoBoe ckomieHue 06.9m
Tr 28 [7h36.8m -32° 39 PaccestHHOE CKOILIEHHE 07.7m
Ru 127 [7h37.7m -36° 16’ Paccesnnoe ckomnenue 08.8m
NGC 6396 [7h38.1m -35° 00’ Paccesnnoe cxomnenne 08.5m
Cr338 [7h38.2m -37° 34 Paccesnnoe cxomnenune 08.0m
NGC 6405 17040.]m -32°13' Paccesnnoe cxomnenne 04.2m
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O6o03Ha4yenne Koopaunatsi Tun Bugnmas
o0beKTa o ) o0beKTa 3B. BeJINYMHA
NGC 6400 17 40.8m -36° 57 Paccesnnoe ckomnenue 08.8m
Tr29 170 41.6m -40° 06' PaccestHHOE cromneHne 07.5m
NGC 6416 17h 44 4m -32021" Paccesnnoe ckomnenue 05.7m
NGC 6425 171 46.9m -31°32 Paccesnnoe ckomnenue 07.2m
NGC 6441 170 50.2m -37°03' IITapoBoe ckorieHne 07.4m
NGC 6451 [7h50.7m -30° 13 Paccesnnoe ckomnenue 08.2m
NGC 6475 17k 53,9m -34°49' PaccestHHOE ckomeHne 03.3m
Tr 30 17k 56.5m -35°19' PaccestHHOE ckomeHne 08.8m
NGC 6453 170 59.0m -34° 3¢’ [ITapoBoe ckorieHue 09.9m
NGC 6496 177 59.0m -44° 16’ [ITapoBoe ckorieHue 09.2m
Ctpena
Harvard 20 19h 53,1m +18°20' PaccesHHOE ckomeHne 07.7m
NGC 6838 19h 53 8m +18°47 [IlapoBoe ckomieHne 08.3m
Crpesen
Cr 347 17h 46.4m -29°18' PaccesHHOE CKOMIIEHHE 08.8m
NGC 6440 177 48.9m -20°22' [TapoBoe ckorienue 09.7m
Cr351 17049 4m -28° 44' PaccesHHOE CKOILIEHHE 09.3m
NGC 6469 170 52.9m 222021 Paccesnnoe ckomnenue 08.2m
NGC 6652 18h 35.8m -32°59' [[apoBoe ckorieHne 08.9m
NGC 6494 [7h56.8m -19° 01 PaccestHHOE CKOILICHHE 05.5m
NGC 6507 [7h59.6m -17°24' Paccesnnoe ckomieHne 09.6m
Tr31 [7h59.9m -28° 11" Paccesnnoe ckomieHne 09.8m
Bochum 14 18h02.0m -23°42' PaccestHHOE CKOILICHHE 09.3m
NGC 6514 18h 02.3m -23°02' CKomieHye U TYMaHHOCTb 06.3m
NGC 6523 187 03.1m -24°23' CkollneHye 1 TyMaHHOCTb 05.0m
NGC 6520 18h03.4m -27° 54! PaccestHHOE CKOILICHHE 07.6m
NGC 6522 187 03.6m -30°02' [ITapoBoe ckoruieHue 08.6m
NGC 6531 18h04.6m -22° 30’ PaccestHHOE CKOILICHHE 05.9m
NGC 6530 18h04.8m -24° 20’ PaccestHHOE CKOILIEHHE 04.6m
NGC 6528 180 04.8m -30° 03' [ITapoBoe ckoruieHue 09.5m
NGC 6546 18h(07.2m -23°20' PaccestHHOE CKOILIEHHE 08.0m
NGC 6544 180 07.3m -25° 00’ [TapoBoe ckoruieHue 08.3m
NGC 6553 187 (09.3m -25° 54 [TapoBoe ckorieHue 08.3m
Cr367 181 09.6m -23°59' PaccesiHHOe ckomneHne 06.4m
NGC 6568 18h 12.8m 221°36° Paccesnnoe ckomnenue 08.6m
NGC 6569 180 13.6m -31°50' [[apoBoe ckomieHue 08.7m
NGC 6583 180 15.8m -22°08' PaccesiHHOe ckomneHne 10.0m
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Acmponomuueckuii cnpagouHux

O6o3nayeHue Koopaunatnt Tun Bupumas
00beKTa a [} 00beKTa 3B. BeJIHYHHA
Cr 469 18h 16.4m -18°13' PaccestHHOE cromneHne 09.]m
Mel 197 18h17.0m -18° 35" PaccestHHOE cromneHne 04.0m
NGC 6595 18h17.0m -19° 53" PaccestHHOE cromneHne 07.0m
NGC 6613 18h19.9m -17° 08' PaccestHHOE cromeHHE 06.9m
NGC 6618 181 20.8m -16° 11" CKomieHre U TYMaHHOCTb 06.0m
NGC 6624 180 23.7m -30°22' [[apoBoe ckomieHue 08.3m
NGC 6626 18h24,5m -24° 52' [apoBoe ckomneHue 06.9m
Tr 33 18h24.8m -19° 41 Paccesnnoe ckomienue 07.8m
NGC 6638 181 30.9m -25° 30’ [aposoe ckomienue 09.2m
1C4725 180 31.6m -19° 15 Paccesnnoe ckomenue 04.6m
NGC 6642 18h31.9m -23°29' [apoBoe ckomieHne 08.8m
NGC 6645 18h32.6m -16° 54' Paccesnnoe ckomienue 08.5m
NGC 6647 18h33.3m -17°20' Paccesnnoe ckomienue 08.0m
NGC 6637 18h 34 4m -32°21 [IapoBoe ckomieHue 07.7m
NGC 6656 187 36.4m -23° 54 ITapoBoe ckorieHue 05.1m
NGC 6681 180 43.2m -32° 18 ITapoBoe ckorieHue 08.1m
Cr39%4 18h 53.5m -20°23' Paccesnnoe ckomenue 06.3m
NGC 6716 18h 54.6m -19° 53' PaccesnHoe ckomenue 07.5m
Pal 9 18h 55.1m -22°42 [TapoBoe ckorienue 09.2m
NGC 6715 187 55.1m -30°29' [[apoBoe ckorieHne 07.7m
NGC 6723 187 59.6m -36° 38' [[apoBoe ckorieHne 07.3m
NGC 6809 190 40.0m -30° 58' [[apoBoe ckomieHue 07.0m
NGC 6818 19h 44, Om -14° 09' IInanerapHas TyMaHHOCTb 10.0m
NGC 6822 197 44 9m -14° 45' lanakTuka 08.8m
NGC 6864 200 06.1m -21° 5% [TapoBoe ckomIeHHe 08.6m
CxyusnTop
Blanco 1 00h 04.3m -29° 56' Paccesnnoe ckomieHne 04.5m
NGC 55 00h 15.1m -39° 14' [anaktuka 07.9m
NGC 253 00h 47.5m -25°18' [anakTuka 07.2m
NGC 288 00h 52.8m -26°35' [llapoBoe ckomIeHue 08.1m
NGC 300 00h 55.0m -37°42 [anaktuka 08.1m
NGC 7793 23h 57.8m -32°35' [anakTuka 09.1m
CronoBas I'opa
NGC 1711 04h 50.5m -70° 00' PaccesHHOE CKOIIIEHHE 10.0m
Teneckon
NGC6584 18h 18.3m -52°13” [IapoBoe ckomieHue 09.2m
NGC6868 2010 -48° 23" [amaktuka 10.6m
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ITpunoorcenus

Oo0o3Hayenne Koopaunatnt Tun Bugnmas
00beKTa 0 ) 00beKTa 3B. BeJINYHHA
Tenen
Mel 22 03h 47.0m +24° 07 TymaHHOCTB U CKOMLIIEHHE 01.2m
Mel 25 04h27,0m +16° 00' Paccesnnoe ckomnenne 0.5m
NGC 1647 042 46,0m +19° 04' PaccestHHOE ckomIeHHE 06.4m
NGC 1746 05h03.6m +23°49' PaccesHoe ckomnenne 06.1m
NGC 1807 052 10.7m +16° 32' PaccesHaoe ckomnenne 07.0m
NGC 1817 050 12.1m +16° 42' Paccesnnoe ckomnenne 07.7m
NGC 1952 05h 34.5m +22°01' [1naneTapHas TYMaHHOCTb 08.4m
Tpeyronbank
NGC 598 01h33.9m +30° 40’ lamaxtuka 05.7m
Cr2l1 01h50.1m +27° 15' PaccestHHOE cromeHne (8.2m
Tykan
NGC 104 00h 24.1m -72°05' [TapoBoe ckorieHue 04.0m
NGC 292 00k 52,8m -72° 50" [amaxTrka 02.3m
NGC 330 00h 56.2m -72°29' [ITapoBoe ckorieHne 09.6m
NGC 362 01h03.2m -70° 51" [ITapoBoe ckorieHne 06.6m
NGC419 01h08.3m -72° 53' [IlapoBoe ckomIeHne 10.0m
IlenTasp
NGC 3680 [1h25,7m -43° 15 Paccesnnoe ckomieHne 07.6m
NGC 3766 11h 36.1m -61°37' Paccesnnoe ckomieHne 05.3m
IC 2944 11h 36.6m -63° 02' CKoIIeH#e ¢ TYMaHHOCTBIO 04.5m
Stock 14 11h 44 Qm -62° 30" PaccesiHHOE ckomneHne 06.3m
NGC 3918 11050.3m ST [InanerapHas TyMaHHOCTb 08.4m
NGC 3960 11h50.9m -55°42' Paccesnnoe ckomieHne 08.3m
NGC 4230 12h17.3m -55°08' PaccestHHOE CKOILICHHE 09.4m
NGC 4852 13h00.[m -59° 36' Paccesnnoe ckomieHne 08.9m
NGC 4945 13h(5.3m -49°29' Tanaktuka 08.6m
NGC 4976 13h08.6m -49° 30 TanakTuka 10.0m
Stock 16 13h19.]m -62° 34' PaccestHHOE CKOILIEHHE 09.1m
NGC 5102 13h21,9m -36° 39’ lanaxruka 09.6m
Loden 807 13h 24 9m -62°26’ PaccestHHOE CKOILIEHHE 07.9m
NGC 5128 13h25.3m -43°01' ['anakTuKa 06.8m
NGC 5139 13h26.8m -47°29' [TapoBoe ckoruieHue 03.7m
NGC 5138 13h27.3m -59°01' PaccestHHOE CKOILIEHHE 07.6m
Basel 18 13h28.3m -62° 22 Paccesnnoe ckomenue 08.2m
Hogg 16 13029 3m -61° 12 PaccesHHoe croruieHNe 08.4m
Cr271 13h29,7m -64° 11 PaccestHHOE CKOILICHHE 08.7m
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Acmponomuyeckuti cnpagoyHuK

0O0603Hauenne Koopnunatst Tun Bumnmas
00beKTa o d 00BbekTa 3B. BEJIMYMHA
Cr272 13h30.6m -61° 16’ Paccesnaoe ckomnenne 07.7m
NGC5168 13h3].2m -60° 56' PaccestHHOE ckomIeHHE 09.]m
Ru 108 13h32.2m -58°29' PaccesiHHOe ckomeHne 07.5m
Tr2l 130 32,2m -62° 47 PaccestHHOe ckomeHne 07.7m
Pismis 18 13h36.6m -62°09' PaccestHHOE ckomIeHHE 09.7m
NGC 5286 13h 46.4m -51°22' [Haposoe ckomeHue 07.6m
NGC 5281 130 46.6m -62° 54° PaccesiHHOe ckomeHne 05.9m
NGC 5316 13h 53 9m -61° 52 PaccesiHHOe ckomeHne 06.0m
NGC 5460 14h07.6m -48°19' PaccesiHHOe ckomeHne 05.6m
Lynga 2 14024 (m -61°24° Paccesnnoe ckomnenue 06.4m
NGC 5606 14027 8m -59° 38 PaccesHnoe ckomnenue 07.7m
NGC 5617 140 29.8m -60° 43" PaccesiHHOe ckomneHne 06.3m
Tr22 14h 31 .2m -61° 10’ Paccesnnoe cxomnenue 07.9m
Hogg 17 14033, 7m -61°23' Paccesnnoe ckomnenue 08.3m
NGC 5662 14h 35 2m -56° 33" PaccesiHHOE CKOMIICHHE (05.5m
Hedeit
NGC 188 00h 44 .4m +85° 20" Paccesnnoe cxomnenune 08.1m
NGC 6939 200 3] 4m +60° 38' PaccesHHOE ckomeHHE 07.8m
NGC 6946 20h 34 8m +60° 09' lamaxTrka 08.8m
NGC 7023 210 00.5m +68° 10’ Ckomenue U TYMaHHOCTb 07.1m
Tr 37 21h 39 (m +57° 30’ PaccesHHOE ckomeHHE 05.]m
IC 1396 21039, 1m +57° 30’ CkomeHye U TYMaHHOCTb 03.5m
NGC 7142 210 45.9m +65° 48' Paccesnnoe ckomieHne 09.3m
NGC 7160 21h 53 7m +62° 36' Paccesnnoe ckomieHne 06.1m
NGC 7226 22h10.5m +55°25' Paccesnnoe ckomieHne 09.6m
NGC 7235 22012 6m +57° 17 Paccesnnoe ckomieHne 07.7m
NGC 7261 22020 .4m +58° 05' Paccesnnoe ckomieHne 08.4m
Berk 94 22h 22 7m +55°51- Paccesnnoe ckomieHne 08.7m
NGC 7380 22h 47 ,0m +58° 06' Paccesnnoe ckomieHne 07.2m
King 19 230 (8.3m +60°31° PaccesHHoe ckorenue 09.2m
NGC 7510 23h]1,5m +60° 34' Paccesnnoe ckomieHne 07.9m
Mrk 50 23h153m +60° 28' Paccesnnoe ckomieHne 08.5m
NGC 7762 23h 49 8m +68° 02 PaccesHHoe ckomnenne 10.0m
Hupkyias
NGC 5715 14h 43 4m -57° 33 Paccesnnoe cxomnenune 09.8m
NGC 5823 15h05.7m -55° 3¢’ Paccesnnoe cxomnenne 07.9m
Pismis 20 150 15.4m -59° 04' PaccestHHOE CKOILICHHE (07.8m
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ITpunoorcenus
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O0o3HadeHne Koopnunatsi Tun Buanmas
00beKTa 00beKTa 3B. BeJIHYHHA
Yacel
NGC1261 03h 12.3m -55°13' [ITapoBoe cxomeHue 08.4m
NGC 1433 03h 42,0m -47° 14 TanakTika 09.9m
Yama
NGC3887 11h47 m -16°51° lanmaxtuka 10.6m
NGC3962 11h 54 8m -13°58' lanaktnka 10.7m
NGC3511 11h (3.3m -23°05' lamaxtyka 11.0m
Iut
NGC6625 18123 2m -12°03' PaccestHHOE ckomIeHHE 09.0m
NGC6649 18h33.5m -10° 24 PaccestHHOE ckomeHne (08.9m
NGC 6664 18h36.7m -08°13' PaccestHHOE ckomeHne 07.8m
Tr 34 18h39.8m -08°29' PaccestHHOE ckomeHne 08.6m
NGC6683 18142 2m -06° 17 Paccesnnoe ckomenue 09.4m
Tr 35 18h42.9m -04° 08' Paccesnnoe ckomnenue 09.2m
NGC 6694 18145 2m -09° 24' PaccesiHHOE ckomneHne 08.0m
Basel 1 18h 48.2m -05° 51 PaccesiHHOe ckomneHne 08.9m
NGC 6704 181 50.9m -05° 12 Paccesnnoe ckomnenue 09.2m
NGC 6705 18h51.1m -06° 16' PaccesiHHOe ckomneHne 05.8m
NGC 6712 180 53.1m -08° 42' [TapoBoe ckorIeHHe 08.2m
Jpujan
NGC 1232 03h 09.7m -20° 34 lanakTika 09.9m
NGC 1291 03h 17.3m -41° 06' lanakTika 08.5m
NGC 1395 (03h 38.5m -23° 01" lanakTika 09.6m
NGC 1407 03h40.1m -18° 34 lanakTika 09.7m
NGC 1532 04h 12.1" -32° 52 lanakTika 09.9m
IOxnas Kopona
NGC 6541 180 08.0m -43°42' [[TapoBoe ckorIeHue 06.6m
IO:xnas Prioa
NGC 7314 22h 35 7m -26° 03' lanaxtuka 11.0m
IOxnb1ii Kpecr
Ru 97 [1h57 3m -62°39' Paccesnnoe ckomenue 09.1m
Ru 98 11h58.0m -64°29' PaccesiHHOe ckomneHne 07.0m
NGC 4052 12h01.9m -63° 12 PaccesiHHOe ckomneHne 08.8m
NGC 4103 12h06.7m -61°15' Paccesnnoe ckomnenue 07.4m
NGC 4337 [2h23.9m -58°08' Paccesnnoe ckomnenue 08.9m
NGC 4349 12h 24 5m -61° 54' PaccesiHHOe ckomneHne 07.4m
NGC 4439 [2h28.4m -60° 06' PaccesiHHOe ckomneHne 08.4m
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Acmponomuueckuii cnpagouHuK
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O6o3HadeHue Koopaunarsi Tun Buaumas
00beKTa a 0 o0beKTa 3B. BeJINYHHA
Hogg 14 120 28.6m -59° 49’ Paccesnnoe ckornenue 09.5m
Harvard 5 120h29.0m -60° 46' PaccesHHOE CKOIIEHKE 07.1m
NGC 4609 12042 3m -62° 58 PaccesHaoe ckomnenne 06.9m
NGC 4755 12h'53.6m -60° 20 Paccesnaoe ckomnenne 04.2m
IOxnb1ii Tpeyroasnuk
NGC 6025 164 (03.7m -60° 30" PaccestHHOE CKOTICHHE 05.]m
SAmepnna
NGC 7209 22 (5.2m +46° 30' Paccesnnoe ckomnenue 07.7m
IC 1434 22h10,5m +52° 50" PaccesnHoe ckomieHue 09.0m
NGC 7243 22h15.3m +49° 53' PaccesiHHOE ckomneHne 06.4m
NGC 7245 22h15.3m +54° 20’ PaccesiHHOE ckomneHne 09.2m
IC 1442 22h16,5m +54° 03' PaccesHHOE ckomeHre 09.1m
NGC 7296 22028 2m +52° 17 PaccesHHOE ckomeHre 09.7m




ITpunoorcenus

4. HA3BAHUMS 1 OBO3HAYEHUSI CO3BE3 /1NN

Pycckoe Jlatunckoe P PoaurensHbli Cokp. S N
HA3BaHKE HA3BaHKE najex

Anppomena Andromeda N Andromedae And 721 100
bimsuenst Gemini Geminorum Gem 514 70
Bonbmas Mexgsemmua  Ursa Major N Ursae Majoris UMa 1279 125
Bombmoii Ilec Canis Major Canis Majoris CMa 380 80
Bech Libra Librae Lib 538 50
Bononeit Aquarius Aquarii Agqr 980 90
Bosnnuuii Auriga N Aurigae Aur 657 90
Bonk Lupus S Lupi Lup 334 170
Bononac Bootes Bootis Boo 905 90
Bomnoce (Bepornku) — Coma (Berenices) (Comae Berenicis)  Com 386 50
Bopon Corvus Corvi Crv 184 15
Tepkynec Hercules Herculis Her 1225 140
['mapa Hydra Hydrae Hya 1303 130
Tony6n Columba S Columbae Col 270 40
T'onuue Icbl Canes Venatici N Canum Venaticorum CVn 467 30
Jesa Virgo Virginis Vir 1294 95
Jenbun Delphinus Delphini Del 189 30
Jpaxox Draco N  Draconis Dra 1083 80
Enunopor Monoceros S Monocerotis Mon 481 85
Kepreennuk Ara S Arae Ara 237 30
JKusommcen Pictor S Pictoris Pic 247 30
Kupad Camelopardalis N Camelopardalis Cam 756 50
Kypasisb Grus S Gris Gru 365 30
3asu Lepus Leporis Lep 290 40
3mMeeHocen Serpentarius Ophiuchi Oph 948 100
(Odpuyx) (Ophiuchus)

Imes Serpens Serpentis Ser 637 60
3onotas Priba Dorado S Doradus Dor 179 20
Wnpeern Indus S Indi Ind 294 20
Kaccuones Cassiopeia N  Cassiopeiae Cas 599 90
Kunp Carina S Cannae Car 494 110
Kur Cetus Ceti Cet 1231 100
Kosepor Capricornus Capricorni Cap 414 50
Kommnac Pyxis Pyxidis Pyx 221 25
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Acmponomuyeckuti cnpagoyHuK

Pycckoe JlaTunckoe P PopurenbHbrii Cokp. S N
Ha3BaHue Ha3BaHue najgex

Kopma Puppis Puppis Pup 673 140
JleGennp Cygnus N  Cygni Cyg 805 150
Jles Leo (Major) N  Leonis Leo 947 170
Jleryyas Priba Volans S Volantis Vol 141 20
Jlupa Lyra N Lyrae Lyr 285 45
Jlucnuxa Vulpecula Vulpeculae Vul 268 45
Manas Menaseauiia Ursa Minor N Ursae Minoris UMi 256 20
Mausiit Konn Equuleus Equulei Equ 7210
Manstit Jles Leo Minor Leonis Minoris LMi 23220
Mansiit [Tec Canis Minor Canis Minoris CMi 183 20
Muxpockon Microscopium Microscopii Mic 209 20
Myxa Musca S Muscae Mus 138 30
Hacoc Antlia S Antliae Ant 239 20
Hayronmsnuk Norma S Normae Nor 165 20
Osen Aries S Arietis Ari 441 50
OxranT Octans Octantis Oct 292 35
Open Aquila Aquilae Aql 653 70
OpwioH Orion Orionis Ori 594 120
[aBuH Pavo Pavonis Pav 377 45
[apyca Vela S Velorum Vel 500 110
[erac Pegasus Pegasi Peg 1136 100
Iepceit Perseus N Persei Per 615 90
Ieus Fornax Fornacis For 397 35
Paiickas [Ttnua Apus Apodis Aps 206 20
Pak Cancer Cancri Cne 506 60
Pesen Caelum Caeli Cae 125 10
Pri6BI Pisces Piscium Psc 890 75
Prich Lynx N Lyncis Lyn 545 60
Cesepnas Kopona Corona Borealis N Coronae Borealis CrB 179 20
Cexcrant Sextans Sextantis Sex 313 25
Cerka Reticulum Reticuli Ret 114 15
Ckoprnon Scorpius Scorpii Sco 497 100
Ckymnbrrop Sculptor Sculptoris Scl 475 30
Cromnosas ['opa Mensa Mensae Men 153 15
Crpena Sagitta Sagittae Sge 80 20
Crpenen Sagittarius Sagitta rii Sgr 867 115
Teneckon Telescopium S Telescopii Tel 251 30
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Tpunooicenus

Pycckoe Jlatunckoe P Popurenbubiit Coxp. S N
Ha3BaHHe Ha3BaHHe najex

Tenen Taurus Tauri Tau 797 125
Tpeyronsauk Triangulum Trianguli Tri 13215
Tykan Tucana S Tucanae Tuc 294 25
Denuke Phoenix s Phoenicis Phe 469 40
XameneoH Chamaeleon s Chamaeleontis Cha 131 20
Lenrasp Centaurus s Centauri Cen 1060 150
Hedeit Cepheus N Cephei Cep 588 60
[upkyns Circinus S Circini Cir 93 20
Yacer Horologium S Horologii Hor 249 20
Yama Crater Crateris Crt 28220
IITur [Cobeccroro] Scutum [Sobiensis] Scuti Set 109 20
Opuman Eridanus Eridani Eri 1138 100
FOskuas Tumpa Hydrus S Hydrn Hyi 243 20
FOxnas Kopona Corona Australis S Coronae Australis CrA 128 25
[Oxnas Prida Piscis Austrinus Piscis Austrini PsA 245 25
FOxne1it Kpecr Crux S Crucis Cru 68 30
tOxusiii Tpeyronpuuk  Triangulum Australe S Trianguli Australis ~ Tra 109 20
Smepura Lacerta N Lacertae Lac 200 35

Mpumeyvanus:

P — MMonoxeHue co3se3aus, nexatyero Gonblueit YacTblo k ceBepy OT +35° ckrnoHeHus:, obosHaveHo Byksoi N, toxHee -35° CkroHeHus — S;
S — Mnowaak Co3BE3ANs B KBaAPATHbIX rPaaycax;
N — Yucno 3se3q sipye G- 3Be3AHON BEMUYUHDI.
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