


[[@nakTuku — 310 60MbLUINE 3BE34HblE CUCTEMBI,
B KOTOPbIX 3B€34bl CBA3aHbl APYr C APYIrOM
cunamu rpasutaumn. CyLLeCcTBYIOT rajlakTuUKy,
BK/IKOHaKOLWme
TPUNNNOHBbI 3BE3,.

Hawa lNanaktuka, — Mne
UYHbIN [1yTb, TakKXe AO0CT |
aToyHo Benuka. Ee macc . ...
a paBHsAeTCS o
NpubNnN3nUTENBHO
200 x 109 macc
ConHua.

CaMble ManeHbKkune ranakTuku cogep>aTt B MUIJIMOH pa3 MeHbLUE 3Be3/.
Ab6CoMI0THasa 3Be34Has BEeIMYMHA CaMbIX APKUX CBEPXIMIAHTCKMX FranakT
MK M= - 24, y Kap/JMKOBbIX ranaktmk M= - 15,



CaMble cnabble U3 Kap/JIMKOBbIX ranakTuk MMerT
abCconTHYO 3BE34HYI0 BENYNHY M = - 6.

Y TyMaHHOCTU AHApoMeabl abcontoTHasa 3Be3aHas
BennynHa M = - 20,3,
y Haweun Nanaktmkm M = - 19.



OpmHa 13 caMBIX OMIDKANIINX K HaM TaJIaKTHK,
rajgaktuka ComoOpepo (M 104),
NMEET BUAUMYIO 3BE€3HYIO BEJINUYNHY M = +

8.
CnupanbHas rajaktuka Comopepo B

co3Be3auu Jlena.

XOpoI1110 3aMETHAsi HA CHUMKE TEMHAs JIMH
Yisl TIBUJIA Y TaJIO M3 3BE3/ U MIAPOBBIX CKOII
JICHUU U J1aJIM Ha3BaHUE

9TOM TaJaKTHKE.

["anaktuka BogoBopor (M 51),
pacIojioKeHHas B

co3Be3auu I'onune Ilcel,
UMEET BUAUMYIO 3BE€3THYIO
BeJIMYMHY m =+8§, 1.
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CMelleHne cnekTpasbHbIX JIMHUN,
HabnogaemMoe B pasfIMYHbIX HacTaX KaKkon-HMbyab
ranakTuKu, CBMAETENbCTBYET O TOM,
4YTO OHa BpauwaeTcs. o adpdekTy donnepa MOXXHO
OLLEeHNTb CKOPOCTb BpaLleHNs ranakTuku.

DTO NMO3BOJISET oNpenesnnTb MacCcy rajlakTuUKu.



B 1784roay dpaHuy3ckmm actpoHoM LLlapnb Meccbe cocTtaBui nepsBbin Ka
Tanor n3 110 TyMaHHbIX 06bEKTOB, AOCTYMNHbIX AN HAbAEHUN
Ha MHCTPYMEHTax TOro BPEMEHM.

Tonpko 1100bexTOB U3 : .
3TOT0 KaTajaora OKa3aJnuch FoaE T

ra30BbIMH TYMaHHOCTSIMH, . -
OcTanpHbIC TAPOBBIMH ; ALK
e . 4
Y pacCEIHHBIMU CKOILJIEHUS T - . B il
MU U TATAKTUKAMH. i . B
-~ . & .‘ ® °

M TeM HE MEHEe, TOIBKO B IBAALATHIX ToaX X XBEKA aMEPUKAHCKUU
acTpOHOM OABHH Xa00,Ha0Ir0mas 3a 1eenamu B

TYMAHHOCTH AHJPOMEIBI, ITPUIIEI K BBIBOY,

YTO OHA — BHETAJIAKTUUYECKHUM OOBEKT, 1 J0Ka3aj CyIeCTBOBaHUE raJlaKTHUK



FrANNAKTUKN
SJUVTMOTUHECKHWE CMNMUPAJIbHBIE HEMNPABW/IbHbIE

CnUpanbeHBIEe TanakKkTHEK —_—
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Ota knaccuduKaIys oTpaxaeT He TOJIBKO OCOOCHHOCTH MX BUAUMOM (hDOPMBI, HO M CBOMCTBA
BXOSIIMUX B HUX 3Be3/: E-rajgakTUKKM COCTOST U3 OYE€Hb CTapbIX 3BE3], B Ir-ranakTukax
OCHOBHOM BKJIaJ] B U3JIy4YE€HHUE JIAIOT 3BE3/1bl, CYIIECTBEHHO MOJoxe CoJIHIIA.

B S-ramaktrkax xapakrep CeKTpa BbIAAECT IPUCYTCTBHUE 3BE3]] BCEX BO3PACTOB.



10 BHELIHEMY
By HAIIOMUHAIOT JBE CJIIOKEHHBIE BMECTE
TAPEJIKU WU JBOSKOBBINYKIIYIO JIMH3Y.

B HuX mMmeeTcs Kak rajio,Tak ¥ MaCCHUBHBIU
3BE3HbIN IUCK. LleHTpanbHas yacTh qucKa,
KOTOpasi BUJAHA KaK B3yTHE,

Ha3bIBacTCs OaipmkeM. TeMHas 1mojioca,
YyIIasi BAOJIb JIUCKA HEMPO3PAYHbII

CJIOM MEX3BE3HOU Cpelibl,

MEK3B€3/IHAS IIbLIb.

Cnupanenas ranaktuka NGC 4414

| i .- 0O603HaYaIOT COMpPaJIbHBIE TAIAKTUKU OYKBOI S.

3 HX paznuyaroT no CTENEeHu CBOEH CIUPATBLHOMN
CTPYKTYpHhI 10OaBJIIEHUEM K CUMBOJY S OYKB a, b, C.
Sa- ciupajibHas rajlakTUKa C MaJio Pa3BUTOM

: CIIUPAJIbHOMU CTPYKTYPOH U C MOLIHBIM SIIPOM.
ScC - rajlakTUKa ¢ MJIbIM SIIPOM U C CUIIBHO
Pa3BUTHIMU CIUPATIHLHBIMU BETBSIMH.

Cnupanbnas ranaktuka NGC 1566



- BpameHnue 1aHHOM FaJIAKTUKU TPOUCXOIUT

10 YaCOBOM CTPEJIKE, BHEIIHUN CIIUPAIIbHBIN
PYKaB PaCKpBIBAECTCs B HAIIPABICHUU
BpalieHus. imeroTcs naHHble,

YTO 3TO MPOU3OLLIO

i | H3-3a CTOIKHOBEHUS C MEHBIIEN

raJJaKTUKOU -CITyTHUKOM.

JIaHHOE BM)KEHUE CHUPAJIBHBIX PYKABOB -
YHUKQJIBHOE CPeAU OOJIBIIMHCTBA CIIUPATIBbHBIX
rajaKTHUK.

lNamaktuka NGC 4622.
dortorpadus KOCMHYECKOTO TeJIeCKoma M. Xaboia.

Hama ["amakTuka npuHaaiexuT K
POMEXYTOUHOMY TUTTY Sb.

Y HEKOTOPBIX CITUPATBbHBIX

CHUCTEM B IIECHTPAJIBHON YaCTU UMEETCS 3BE3HAs
nepeMbIuka — 0ap.

B 3TOM citydae Kk ux 0003HaUYCHUIO MOCTE OYKBBI S
nooasmusercs B.




Cnupanbnas ranaktuku NGC 2997

XapakTep ABUKEHUS TUCKOBOTO U
c(pepruecKoro KOMIIOHEHTOB
rajakTUK{A HEOJIMHAKOB.

JIMCK, COCTOSIIMN 13 Ta3a u
MOJIO/IBIX 3BE3/1, IBMIKYIIMXCS
COTJIaCOBAHHO, BpalllaeTcs ObICTpEE,
yeM OaIk U rajio, Coaep Kalime
CTapble, XaOTUYECKU JABHKYIIIUECS
3Be3/bl. CKOPOCTh BpAIlICHUS
rajJjakTHYE€CKUX JHUCKOB
cocrasisieT 150-500 xkm/c.
banmxuy u rajno BpaiaroTcs B
HECKOJIBKO pa3 MEIJICHHEE.



NinmaueekNeltanakiifhi

) R TR A DIUTANITHYECKUE TATAKTUKN COCTABIISAIOT
S e " npumepHo 25 % oT 061ero uncna
%' o' TanaKTHK BBICOKOH CBETHMOCTH.
' . L "+ HMx npunsto o6o3HauaTh OykBoii E

£ (anr.elliptical). Tunnunas E-
. rajakTUKa BBITVISIIUT Kak cepa uiu
T i BIUTUTICOM/I,
T " ® JUCK B HEl MPaKTUYECKHU MOJHOCTHIO
v ...  OTCYTCTBYET.




bonbmioe MaremnanoBo O0nako

'

bamxalmmmMu K HaM M CaMbIMU SIPKUMM Ha HEOE TajlaKTUKaMU SBISIOTCS MareiiaHoBbI
O6naka.OHu xopoio BUAHBI B KO)KHOM U MOJIyIIapuu HEBOOPYKEHHBIM I71a30M Kak
JIBa TyMaHHBIX 00j1aKa,nogo0Ho Mneunomy Ilytu.

Csert ot boabmmoro Maremranosoro O6aka

naet Kk HaMm 170 teicsau aeT, oT Manoro — 200 TeICSY JIET.



Henpasunbnas ranakruka NGC 1313 Manoe MaremnanoBo O01ako



B cepenune XX cTOnETUS KPYITHBIE TEIECKOIbI BBIIBWIM, 4TO 5—10 % OT 00111€TO uNncia
rajakTUK UMEIOT BECbMa CTPAHHbBIN, MICKaXKEHHBIA BUJI, TaK YTO UX TPYAHO
KJ1accuuiupoBars o Xaoomy.

["'amakTnka NGC 6872



HNuorma Takne ra;lakTUK OKPYKEHBI
CBETSIIMMCS Taja0 J100 CBI3aHBI
3BE€3HOU nepeMblukoi. MTHorma ot
raJJakTMK Ha COTHH ThICSIY CBOTOBBIX JIET
OTXOOAT JJIMHHBIE XBOCTHI.B

% : : HEKOTOPBIX CUCTEMax oOpalaer Ha ce0s
L o $~ BHUMAHUC
CJIOKHBIM XapAKTEP BHYTPEHHETO JIBMXKEH
1Sl MEK3BE3IHOIO ra3a.

B3aumoneiicTyronias rajnaktuka Komneco

XapaKTepHBIMI/I 0COOEHHOCTSIMHA HN3JIYYCHHUA aKTUBHBIX AACP I'aJIAKTHUK SABJIAIOTCA UX
BBICOKas MOIITHOCTDb U IICPCMCHHOCTD. Ha6moz[a}oTc;1 MNCPEMCHHOCTHU IIPH PA3TNIHbIX
MacmrTadax BPpEMCHH, — OT HCCKOJIBKUX ACCATKOB 4aCOB (B PCHTTCHOBCKOM
AUAIIa30HC CIICKTPA — BIIOTH 40 HCCKOJBKUX MI/IHYT) J0 HCCKOJBbKHUX JICT. ODTH 0COOCHHOCTH
CBUACTCIILCTBYIOT O HPGBBBIqafIHOfI KOMIIAKTHOCTH MCTOYHHUKA U3JTYyUYCHHSI.



Paguoranakruka LlentaBp A (NGC 5128)
CUUTAECTCA PE3YIBTATOM CIIUSHUS CIIUPATbHON
TAJIAKTUKHU C DIUIUIITUYECKOM.

NMEHHO 1T03TOMY B 3TOM IAJIAKTUKE TAK MHOTO TIbLIH.
["a3onb11€BOM IUCK, HACIEACTBO OT CIIUPAJIbHOM IAIAKTUKH,
Kak Obl MepEeYECPKUBACT
3Ty CHEPUIECKYIO CUCTEMY
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Hawa ranakrka

Boneswoe MarennaHoe o obN3ako

-

Manoe MarennaHoeo obnako

2 OO0 @UMINKOH , 2003

Harra ['anakTrka Takke 3aXBaTbIBACT KAPJIUKOBYIO FIAKTUKY, HAXOAAIIYIOCS HA
paccTossHuH Bcero B 60 ThICAY CBETOBBIX JIET.

Yepes COTHIO MUJUIMOHOB JIET 3BE3/bI ATOM KapJIMKOBOW I'aJIJAKTUKK CTAHYT 3BE3/1aMU
Hamell [Manaktuku. MaremnanoBsl O0aka TakKe pa3pyliarTcs,

HAaXOJISICh HEMOJAJIEKY OT HAllleH [ aJlaKTUKH.

[To moacueTam acTpoHOMOB B Onkaiiiue 10 MusrapioB jiet Mueunsiii [yt
MOJTHOCTBIO TTOMIOTUT BCE BemiecTBO MaremianoBbeix O0IaKoB.

MarennanoBsl O0J1aka TEPSIOT BEMIECTBO, MPUTATUBASACH HAIIEH [ alaKTUKOM.






™.

KBazap 3C275 —
CaMblIil SIPKUI1 OOBEKT BOJIU3HU
neHrpa gpororpapun

B Hacrosiiee BpeMsi €CTh THIIOTERA,

YTO KBa3aphl — sJIpa JAJCKUX TaJaKTUK HA CTaANU
HEOOBIYHO BBICOKOM aKTUBHOCTH,

KOTJIa UX M3JIy4Y€HHUE CTOJIb BEJIHUKO,

YTO «3a0MBaCT»

M3JIYYCHUE CAMOM TaJIaKTUKH.

J1o cux mop HEMOHSITHO, KaK (POPMUPYIOTCS
aKTUBHBIC siApa TalaKTHK.

[ToyueMy B OJJHUX rajlakTUKaX OCHOBHAs SHEPTHUS 5
1pa BblaenseTca B hOpMe ONTUYECKOTO

U MH(QPAKPACHOTO U3TyUYEHUSI,

B IpyTuX — B GOpME  PaAMOBOJIH U MOTOKOB
PEIATUBUCTCKUX YacCTHIl (B TOM CJIydae rajakTH
Ka Ha3bIBAaCTCSl  PaJUOTrajlaKTUKON),

a B TPETbUX,  BHEIIHE TAKUX )K€ TATAKTHKAX,
AKTUBHOCTb SJIpa OCTAETCSl OUEHB Cl1adou

(K mOCJIEIHUM  OTHOCHUTCS U Hama [ ajakTuka).



