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CnupanbHas ranaktuka NGC4414 B co3sesaumn Bonockl BepoHuku anametpom 56 000 cB. net, B 60 MSH. CB. NeT OT Hac.



OTKpbITHUE ranakTuk

Npest o Tom, 4yTo Hawa anakTuka He 3akrntodaeT B cebsl BECb 3BE3AHbIM MUP U CYLLECTBYHOT
apyrue, cxogHble C Hen 3Be3gHble CUCTEMbI, BNepBble Oblna BbiCKaszaHa yyYeHbiMu 1 dounocodamun B
cepeanHe 18 Beka (3.CBepeHO6o0pr B LLseunn, U.KaHT B lTepmanumn, T.Pant B AHrnun).

Bunbam (Yunbam) Bunbrenom ®Ppuapux NEPLUESIb (1738-1822, AHrnna) Hayas C
1775r BeCcTn nriaHoMepHble 0630pbl Heba OTKPbIBAET, YTO cpean BUOUMbIX TYMaHHOCTEN psag
N3 HUX COCTOUT N3 3Be3a 1 K 17911 npnxoamT K NpaBuiibHOMY BbIBO4Y O CYLLECTBOBaHU
CaMOCTOSATESbHbIX 3BE3OHbIX CUCTEM (FanakTuK).

B 1 quBapn 19251 3aBuH Moyann XABB (1889-1953,

= CLUA) coobuwaet 06 oTKpbITUM OPYrnX ranakTuK Ha npumepe
M31 Agpomeabl (NGC224- no HoBomy obLiemy katanory
-New General Catalog, 1908 rog). 310 egMHCcTBEHHAA ONgd
HaLMX LWMPOT BUAUMAsS HEBOOPYXXEHHbIM [11a30M ranaktuka u
3amMme4eHa bbina ewe B 10 Beke apabckum actpoHomom Ac-
Cydm (903-986). Ob603Ha4eHne M coxpaHUNoCh eLle no
katanory 1781 roga Wapna MECCbE (1730-1817,
®dpaHuus), coctaBuLuero karanor Ha 110 o6bLEeKTOB.

HeBoopyxeHHOMY rnasy Ha Hebe OOCTYMNHO eLle aBe
ranakTuKM B KO)KHOM nonywapun n 6onee 6rnmnakue K Ham
Bonbwoe n Manoe MarennaHosbl Obnaka.




Knaccudmkauma Xabona

CnupanbHele ranakTUEW
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SNNUMTHUYECKME FanakT MKW
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Mopdonormnyeckune Tvnbl ranakTuk no knaccugukaumm 1936r dasuHa MNMoyanna XABBJIA (1889-1953, CLLUA)




CnupanbHble ranakTukm

Otkpbin B 1845 rogy nopg Pocc (Bunbsim NMAPCOHC, AHrnus).
OHu cocTtaBnaoT Ao 75% Bcex ranakTuk U cogepXkaT Kak rano, Tak u
MacCCUBHbIN 3Be3gHbIn auck. O6o3HavaroTca bykBon S.

S0 — nnMH3000pa3sHble ranakTnkn AnckoobpasHom Popmbl C ABHO
Bblpa)X€HHbIM LieHTpasnbHbIM 6anmkem (BbIMyKI10CTbHO), HO 6e3
HabngaeMbliX pyKaBoB.

Sa, Sbh, Sc, Sd — cnupanbHbIe ranakTuku, coctoawme n3 bangxa u
BHELLIHEro ANCKa, cogepXallero pykaea. bykBa nokasbiBaer,
HACKOJSTbKO NSIOTHO PacnosiOXeHbl pykasa.

SBa, SBb, SBc, SBd — cnupanbHble ranakTuku ¢ nepemMblykou, B
KOTOPbIX LleHTpanbHbIn Banmpk nepecekaeT spkiin 6ap (nepemMblyka),
OT KOTOPOro OTXOOAT pyKaBsa.

Hawwa Manaktuka npuHaanexuT K NpoMexXyTouYHoMy Tuny Sb.

MepeceyeHHasn cnnpanbHaga ranaktnka NGC1365

CnupanbHas ranakTvka M31 (NGC224, TymaHHOCTb
AHgpomebl), camas 6onblias B MecTHOM rpynne ranakTuk.

CnupanbHas

ranaktmka M33 B TpeyronbHuke 13
MecTHoOM rpynnbl B 4 pa3a MeHbLUe YeM Halua.




ANNUNTUYeCcKue ranakTuku

CoctasnstoT npumepHo 20 % OT obLLero Yncra ranakTuk
BbICOKOM CBETUMOCTN, obo3Ha4vatoTcs bykson E (aHrn. elliptical).
OHM NOYTK NNLLIEHBI MEX3BE3OHOIO rasa (He cumTas
paspeXXeHHOro U 04YeHb ropsiyero rasa, 3anosiHALWEero BCo
ranakTuky), a crnegoBarternbHO U Mosioabix 38e3a. o cteneHu
BbITAHYTOCTU 3SIMIMNTUYECKNX ranakTuk 3aBUH Xadbon nosny4ymn
8 nogTunos ranakTuk ot EO go E7 (EOQ — «wapoBble» ranakTuku,
E7 — «cnntocHyThie»). 3Be3abl 0bpallaTcs BOKPYr LeHTpa
ranakTukM o4eHb MeaneHHo.

Brnivxkanwaga K Ham annunTudeckas ranaktuka — Sculptor

SnnunTudeckas ranaktuka M87 B cossesaum feswl,  (ESO 351-30, nogknacc — EO, pagunyc — 1505 cB. ner).
anametp 6onee 120000 c.. net B 50 MnH. cB. neT

MMradTckag annuntuyeckad ranaktmka NGC 1316 Jnnsosuanan ranaktka NGC5078



Hen PaBUJIbHbIE€ NAJIaKTUKHA

KnoykoBaTon dpopmbl, NOX0XMX Ha MarennaHoBbl
Ob6naka (HO OHW OKa3anucb crnmpasnbHbIMK TMNA
SBm). Okoso nonoBuHbI BEWECTBA B HNUX —
Mex3Be3aHbIn ras. [No knaccndumkaummn Xabona
obo3HavatoTtca Ir (aHrn. irregular), coctaBnsatoT
okosio 5% Bcex ranaktuk. TUMb:
Irr | - HenpaBunbHbIE, UMEKOLLIME HAMEKM HA
CcTpykTypy. CyuwiectByeT ABa nogtuna:
oBHapyXxmnsarLmnx nogobme cnnpansHom
CTPYKTYpbl (Sm), n ¢ otcyTcTBMEM TakoBou (Im).

. : Irr Il —ranaktukn, He nmetoLLne HUKaKnX

ViarieHbKasa HenpaBuUIibHaA ranakTuka OCOGGHHOCTGVI B CBoeI‘/’I CprKType.
CekcTaHT A, YrieH MeCTHOIro CKonmeHun4
o : T dl (unu dlrrs) - KapnukoBbie HeNpaBUIibHbIE
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KapnukoBas HenpasunbHasa ranaktuka NGC6822 Kapnukosas BCG-ranaktuka




[19Tb GBNM3KO pacnonoXeHHbIX B3aMMOAENCTBYIOWMX ranakTuk
— «KBuHTeT CtedaHa»: NGC 7317, 7318a, 7318b, 7319 u
7320 B co3Be3guu [Neraca. [onyb6as ranaktuka HaxoguTcs

B6rivke K HaMm, a YeTblipe Apyrue obpasyroT TECHYIO rpynny
B3aMMOLENCTBYHOLLNX CUCTEM.

B3anmogencrayrowme ranakTmku

Uepes munnunapabl NeT u3 atux
OBYX CrvparbHbIX rafiakTuk
NGC 2207 n IC 2163 ocTaHeTcsa
Tonbko ogHa. NGC 2207, bonee
KpynHasi - crieBa B KOHEYHOM
cyeTe NpUcoeanHUT Kk cede
MeHbLUY0 ranakTuky IC 2163.
Mpn camom CunbHOM
conmxkenunn =~ 40 MUNNMOHOB NeT
Ha3a[, MeHbluasd ranakTmka
NOBEPHYNach NPOTUB YacOBOM
CTPEnkKn 1 Tenepb pacnonoxeHa
HEMHOrO Janblue KpYynHOW
ranaktTukni. PacctosaHus mexay
3B8e34aMu CTOMb OFPOMHbI, YTO
Koraa ranakTuKu CTankuBarTCs,
3Be3abl B HUX OObIYHO He
NCMbITbIBAOT CTONKHOBEHUN.




PaauoranakTtuku

B paguoranaktuke Jlebeab A (nepBon oTkpbiTOn B 1946r, oTOXAECTBNEHA B
1951r - obosHauvaeTcsa 3C 405, 3C- Tpetun Kembpuoxckum katanor 1959r
Ha 471 pagMOUCTOYHKUK) HacTO cYMUTaKOLLLENCS NMPOTOTUNOM paguoranakTuk,
NMEITCA ABa OOLLIMPHLIX obnaka pagnounsnyyeHusi, pacnofoXeHHbIX
CUMMETPUYHO C KaXKgOW CTOPOHbI BO3MYLLEHHON SNNUMTUYECKON ranakTuku
N npocTuparLmxca bonee, YemM Ha TPU MUINIMOHA CBETOBLIX JET.

Ha kaxabih MUNOH
ranakTuK NpuUxoaunTCs
odHa paguoranakTuka.
Pagnonany4deHune
npeacTaBnsieT cooou
CUHXPOTPOHHOE
N3ry4YyeHne aNeKTPoHOB,
OBWXYLLMXCA CO
CKOPOCTSIMU, ONU3KNMU K
CKOPOCTW CBETAa.

Pagunoranaktuka NGC5128 (LleHTaBp A) - pe3dynbstaT CNUAHUA cnvparnbHbIX ranakTuk.



KBasapbl

KBasun-3Be3agHbIn 06bekT (QSO - obosHaveHue pagnonctodHmka QUASsI-StellAR, gaHo B 1963r)
- TUN ygdarieHHbIX ranakTuk ¢ Hanbonee ApKMMK (B COTHM pa3 OT HOPMarsbHbIX) aKTUBHbIMU
aapamMu, n3-3a Yero TPyAHO PacCMOTPEThL criaboe TYMaHHOE CBEYEHME OKPYXKatoLLEN ranakTuku,
obOHapy>XeHHOe BCe e Y HeDONbLUIOro YMcna KBasapos. BHelwHe nogobHbl 3Be3gam, HO U3ny4varoT
cuUIbHO B paguoaunanasoHe. OTKpbITel B 1963r actpodumankom MaapteH LWmuar (p. 1929r, CLUA).
K 2007 roay katanornsmposaHo okorio 100000 kBa3apoB, HO TOMbKO AKXKMHA OBOWHbLIX N OTKPbIT

nepsbIn TporHou kBasap LBQS 1429-008. KBaszapbl C HU3KMM pagmMonsryyeHnem HasblBaloT
KBa3aramu.

Keazap PG 0052+251 B sgpe HopMmanbHOM
cnvparnbHOW raniakTukn, yaaneHHbIn oT 3eMnuy Ha

1,4 MnpA. CBETOBLIX JIET.

Keaszap PHL 909 B sgpe HopmanbHOW
ANNNNTUYECKOWN ranakTuKn, yaaneHHbIn oT

3emnu Ha 1,5 Mnpa. cBETOBbLIX NET.

Cambin 6nukHum K Ham kBasap MapkapsH 231 (3C 273), oTKpbITbIN B
1998r B 500 MnH. CB.NET OT HAC - LEHTP 3NNIMNTUYECKOW ranakTUKn
(3akpbIT). Ero Bo3pacTt 1 MsH. neT un nposiBNseT cebsa Kak KOMMaKTHbIN
PagVOUCTONHUK. Yepes HECKONBLKO MUSNTIMOHOB JIET €ro N3ny4vyeHue

pasayeT oKkpyatollee razaoobpasHoe BeLLeCTBO M APKOCTb KBasapa
Pe3Ko Bo3pacTeT.



MukponunHanpoBaHue

Wso6paxeHue ranakrmkm

AP EKT rpaBUTaLMOHHON NUH3bI

Ecnu ny4 ceBeta oT yaaneHHoro
00beKTa NpoxoanT yepes
Bnnsnexxalyyto ranakTuky, To MOXeT
T BO3HUKHYTb 3OMEKT rpaBUTaLMOHHON

P\‘ _________ ~. NVH3bI (MOSABMEHME KpaTHOro

x ) n3odbpaxeHus).

Bua B Teneckon

[MepBaa mukponnH3a oTkpbiTa B 1979r (kBaszap QSO 0957+561 A n B). [ina Hero paccTtosiHne
mMexay obbekTammn coctaBnano 6" (konebnetca ot 0,77" ao 7"y 25 OTKPbITbIX MUKPOSINH3).

KpecT SuHwWwTENHaA




OnpeaeneHuve pasMmepoB ranakTuk

PaccTtosiHne 00 ranakTuKn MOXXHO onpeaenuTb criegyrowmmm cnocobamm:;

» doTOMETPUYECKNN CNOCOD, C NCMONb30BAHMEM TaK Ha3biBaeMbIX crmaHOapmHbIX ceey, CBETUMOCTb
KOTOPbIX CHMTAETCH N3BECTHOW: Liedpenam, HOBbIM U CBEPXHOBLIM, TMraHTaM U CBEpXrMraHTam - ro
dopmyne M=m+5-5Igr;

* N0 KpacHomMy cmelleHnto v=Hr (3akoH Xabbna) ;

* METOOOM CUSIbHO MOoLene3aBMCUMbIX COCOOOB.

Torga, pasmep ranakTuki MOXXHO ONpeaenuTb

Maccy ranakTmkm MOXXHO OLEHUTb MO BPALLEHUIO ee YacTen:
1) [lo nepeMeHHOCTN AMUCCUOHHBIX NTUHUIA.

2) CpaBHuMBasi LEHTPOCTPEMUTENBHYHO U FPaBUTALIMOHHYHO
cunbl, Npegnonaras BpalleHne no oKpy>KHOCTU, a BCS
mMacca ranakTuKu cocpeaoTodeHa B LIEHTPE, TO, NMOMyYnMm

mi? GmM OTctoga macca agpa ranakTuku paBHa, a RI2
R g2 BceW ranaktuku bonblue B 10-100 pas. M= =




