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3BE€3abl, BUQMMbIE HEBOOPY-
XEHHbIM rNasoMm u B Tene-
cKon, 06pa3yioT rMraHTCKyo
cuctemy—Ianaktuky. Bénu-
31U raNAKTUHECKOro 3KkBaTOpa
pacnonoxeH Mneynbin [Ny Ts,
onosicbiBAOWMUN BCE Helbo.

DoTorpadus Hebonbworo
yuyactka Mneunoro [yTw.
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Kpome oTtgenbHbix 38830 B [@anakTUKy BXOAAT paccesiHHble U LapoBblie
3Bé€3aHble ckonneHus. PaccesHHbIX 3BE30HbIX CKONNEHUMW M3BECTHO He-
CKONbKO COTEH, B KaXAOM M3 KOTOPbIX COTHWU 3BE3p.

PaccesiHHoe 3sé€3pHoe ckonnenue [lnespel. Ha cpororpacum - }
BUAHbLI TYMaHHOCTM, BXOASALIME B COCTAB CKOMNEHUS. -



LLlapoBbix ckonneHuit oTKpbI-
TOo 6onee crta. B kaxpgom
TaKOM CKOMMNEHUU COTHU Thl-
CAY 3BE3A.

LLIapoBoe 3Bé3gHoe ckonne-
Hue B [epkynece (M 13).



[[a3oBQ-nbinesbie obnaka—Tak-
e 4neHbl Hawewn [anakTukw.

bonblwasn razoBas TyYMaHHOCTb
8 Opuore.
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TémHaa tymanHocTe «KoHckaa ronosa» B cosse3guu OpuoHa.
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MpumepHo Tak Boirnsgut FanakTuka «c pebpa». B gucke, umeowem
yTonuexuwe B ueHTpe (sppo), pacnonarcercs okono 100 mnpa. 38é3n.
Bcero xe B [anaktuke okono 150 mnppa. 38é3a. PaccesHHble 38B&3g-
Hble CKOMNEHUs U ras3oBO-NbiNEBblIE TYMAHHOCTM HAXOASTCS BONU3M
NNOCKOCTU cummeTpun [ anakTukm.
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SeNA N ey
[anakTuka BpawaeTca Bokpyr ocw, npoxogsilen 4yepes sfa-
po. B okpectHocTax ConHua ckopocts eé BPALWEHUSA HE MeHee
220 km/cek. Ha cxeme nokasana cnupanbHas cTpyktypa [a-
NOKTUKK (BUA «CBEpxy»).




APYTHE
[AJINKTHRM




BaxHylo ponb B no3Hawum Hawewn [anakTuku u crpoenus Bce-
NEHHOW WUrpaeT OTKPbITUE M UCCNEefoBaHWEe APYrux ranakTtuk. B
COBPEMEHHbIE TENecKkonbl MOXHO HabniaaTb OKONO MUNNUApPAa
ranakTuK.

OcHoBHble BugbLl ranakTuk: CNMpanbHas, 3NNUNTUHECKAS
Y HEenpaBuUNbHas.

[n]



Haubonee 3dhekTHO BBIrNSA-
AAT CNUpPanbHble ranakTUKW.
Ha doTtorpachmu xopowo sua-
Hbl MoOLWHbIE cnupanu (pyka-
Ba), Gepywue Hayano B ap-
pe. Paccmatpueas cnupans-
Hble ranakTUKW, Mbl nony4a-
eM HarnsgHoe NnpeacTaBneHue
O Hawen, TOXe CNUpPanbHOW,
[anakTuke.

CnupanbHas ranaktuka

NGC 5457.
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MraHTckas cnupanbHas ra-
naktuka NGC 303! e bonb-
won Mepsepuue. (Homepa
ranakTMK NPUBOASITCA NO
«HoBomy obwemy katano-
ry»—«New General Cata-

logue»). |




CnupanbHas 'ranaK‘Tn'Ka NGC 5236 8 ugpe.
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Cnupanehble ranaktuku NGC 1300 u NGC 1073, nepece4éHHble
NnepemblYKamu.
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OpHa 13 sapuyanwux ranakTuk—cnupanbHas ranaktuka NGC 4594
B [lese. OHa okpyXeHa cUCTEMON LWapoBbIX ckonneHuin. Eé suau-
Masn 3Be3pHan senuumHa 8™M,6, a abconiotHas -20™M, 7. B a3uBaTo-

PManbHOM 06NacTM ranakTUMKM XOPOLWO BUOHA NONOCAa TEMHOW
MaTepuu.




CeepxruraHtckas cnu-
PanbHas ranakTuka —
«TYMaHHOCTb» AHApPO-
megbl (NGC 224). Mo
CBOEMY BUAY OHA OYEHb
noxoxa Ha Hawy [a-
NakTUKy, HO NO pas-
MEepaM U CBETUMOCTH
npesocxogut eé. W3
APKOro fAppa 3TOWU ra-
NakKTUKU BLIXOAAT fBe
CNUpanbHbIe BETBM.
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Tenepb no3HakoMuMcs ¢
3ANNUNTUYECKUMMU FranNnakTu-
niiae) kamu. B Hux HeT cnupans-
Hbix BeTBeW. [lpumep Ta-
kon ranaktuku NGC 185—
OAWH U3 YEeTbIPEX CNYTHU-
KOB «TYMaHHOCTU» AHAPO-
megbl.




NGC 3128—annuntuyeckas,
NOYTU LWAPOBAs ranakTu-
ka. OHa penuTcs Ha aBe pas-
Hble 4YaCTU OrPOMHOM MNONO-
COM NbINEBOM MaTepuu. ITa
ranakTUKa — UCTOYHUK WH-
TEHCUBHOIrO pPafuoU3nyye-
Hua (LlenTasp—A).



Caman maccumBHas M3 u3BecT-
HblX FanakTUK—LU3POBaA ra-
naktuka NGC 4486—rakxe
MOLLHbLIA MUCTOYHMUK pPaauUo-
usnyuenus ([esa-A). O3Orta
CBEPXrUraHTCKas paguora-
nakTuka OoKpyxeHa borartew-
Wwenm CUCTEMOM LWAapPOBbIX
CKONNEHUN.
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N3 sapkoro spapa raAakTuku
NGC 4486 BuibpoweHa cTpys
ceeTawencs martepuu. [auvHa
cTpyu okoao |00 napcek. Bei-
6poc cBupgeTeAbcTByeT 06

' aKTUBHOCTU SiAE€pP HEKOTOPbIX

raAakTUK, O NPOUCXOOAWMUX B
HUX MOLHbIX B3PbIBHbIX NPO-
yeccax.

DoTorpachua sapa rarakTu-
ku NGC 4486.



HenpasunbHble ranakTuku B
OTNUYUE OT CNUPANbHbBIX U 31N-
NUNTUHECKUX HE UMEIOT onpe-
pnenéHHon opmsbl. B Takux
ranakTukax obbi4HO HET aapa
U CNUPanbHbIX BETBEMW.

HenpasunbHas ranakTuka

NGC 4449.



K HenpaBunbHbIM 3BE30HBIM CUCTEMAM OTHOCSATCS CNYTHUKU HALLE
lanakTuku—bBonbwoe u Manoe Marennanossl O6naka. Onu yAaa-
NeHbl OT Hac Ha pacctosiHne oxono 46 kunonapcek. B HUX MHoro

Pa3NUYHBbIX TUNOB NEpPeMEeHHbIX 3BE34, 3BE30HbIX CKONMNEeHUH U
TYMaHHOCTEMN.



.o
B v SR L S R e E, 5oy [24]
NvameTtp bonbworo Marennanosa O6naka pgocturaer |0 kunonap-

cek. B 3ToM ranaktuke HacCUMTLIBAETCA HECKOMNbKO TbICAY 3BE3[-
cBepXruranTos, ceetumocTb Kotopbix nodtu B 10000 pas npesoc-
xoauT ceetTumocTb ConHua. 3pecb OTKPLITO CBbIWE ThICAYM pac-
CeAHHbIX U OESCATKW WAPOBbIX 3BE34HbIX CKOMNMNEHWMN.
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Manoe MarennaHoso O6nako npumepHO B ABa pasa MeEHbLE
bonbworo. B HéEM oTkpbiTo okono 100 paccesiHHbIX U HECKOMbKO
WAapPOBbIX 3BE€3OHbLIX CKOMMNEHUW.
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B appe HenpasunbHon ranaktuku NGC 3034 npousowén rpak-

AWO3HbIA B3pPbiB, NPU KOTOpPOM O6bina BbibpoweHa macca rasaq,

B MUNNUOH pa3 npeBblwaowaa maccy ConHua. 310 HArnsaHbIN
NPUMEP AKTUBHOCTM ranNAKTUHECKUX saep.



CHCTEMb
TRANIRRTHR



[NopobHo 3BE3pam, ranakTu-
Ku o6pasylor rpynnbi. Ua-
BECTHO MHOXECTBO ABOWHbIX
ranakTuk.

Ieonnas ranaktuka NGC 5194
B co3ee3nuu [oHuyux [lcos.

28]
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+ TecHble napbl ranakTuk
. WHOrpa CBA3aHbl CBeTSH-
WEencs Nonocon, cCocTos-
.| weu u3 3BE€3[ W rasoso-
& nNbiNneBOW maTepuu. Takue
ranakTUKuM  Ha3bIBAKOTCH
B3aMMOLENCTBYIOLNMMN.

- [Napa B3aumopgencTeyOLMX
ranakTuk.




B kataaore, coctasaeHHom npodeccopom B. A. BopoHuosbim-
BeAbsamuHoBbiM, npusepeHo cebiwe 350 npumepoB B3aumogei-
CTBYIOWMUX raAakTuk. BoT HekoTopble U3 Hux.

BiaaumopgencTteyiowas napa raraktuk VV—33 (Heratus).




[lpn paccmoTpeHun Takux ranakTuk cnegyer obpaTUTb BHUMA-
HUEe Ha ux pedopmauyuvu B pe3ynbTaTe B3auMOLENCTBUSA, HA 0b-
Pa3oBaHWe NPUYYANUBLIX BLICTYNOB U XBOCTOB.

CunbHo B3aumopencteylowme ranaktuku VV-224 (HeraTtus).
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Hawa [Nanaktuka u Marennanoesl O6naka—npumep TPOMHQW CUCTE-
mbl. KpaTHble ranakTuku Moryt umetb v 6onbliee HUMCNo ‘YNEHOB.

OpHa 13 KpaTHbIX CUCTEM nNOKa3aHa Ha 3Ton doTorpaduu.
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Hawa tponras ManakTuka, ranaktuku B AHgpomepge v Tpeyrons-
HUKE, O TAKXXE HeCKONbKO ApYrux GnuXxanwmx ranakTuk, HQ3BAHUS

KOTOPbIX HE YKQ3QHbl HaO cxeme, oOpa3syioT MecTHyio cuctemy.
Cxema pacnonoxeHus ranakTuk.




[MlopobHbIX rpynn ranakTuk
MHoro. B ueHTpe oaHOW 13 HKX
HaXOAUTCSH yXe 3HAKOMARA HaM

ranaktuka NGC 303l.



Ckonnenus ranakTuk, B
OTNUYUE OT CPABHUTENBHO
HebonblwKUX rpynn, HaC4K-
ThIBAIOT OT HECKONbKMUX
COTEH A0 AECATKOB ThiCAY
ranakTuK.

LleHTpanbHas 4acTb cKonmM-
nexnus ranaktuk B Cesep-
Hon Kopone.
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LleHTpanbHas yacTe ckon-
NeHus ranaktuk B [ epky-
nece (HeraTtus). Xopowo
30METHbl CNUPAnbHbIE ra-
NAKTUKK, BXOASALUME B CO-
CTAB CKOMMNEHMUSA.




raﬁamuqecmh axaaTop e e SPERRF ' ERpT R | i

\\/ﬁ/—t
rﬁ'*\‘g"vnrﬁ 43;*_33,

""‘1r1

o 2 {‘1‘ 2 & -.'."-'"":-': __,.:.'E' i r-s‘"ﬂb 2

%?Tﬁf 2 x:? LT ‘4 -".EE::

Hanboaree TémHbie ob6AaacTu Ha kapTe
COOTBETCTBYIOT MAKCUMAAbHOW BMAOMU-
MOMW NAOTHOCTHWU raAaKTHK.

Ha 3Ton kapTe BMAHO, Y4TO OKOMO ranakTUHECKOro 3KBaTOPa B NO-
noce tonwwmHon B 20° ranakTuku nouTu He HabnAQATCH. ITO HB-

NeHWe He OTpPaXaeT NPOCTPAHCTBEHHOro pacnpefeneHus ranakTuk
M ODOBLACHAETCH NOrnouwleHMem cBeTa B MEX3BE3QHOM BeLLlecTBe
(BONM3n nnockoctu Hawen [anakTukw).




QNAKTUHW U UX cKonneHus obpa3sy-
10T rPAHANO3HYI0 cuctemy—MeTaranaHTuky,
OXBATbLIBAIOLWLYIO BCIO [OCTYMNHYKO Habnope-
HUAM 4acTb BcenenHon.

Kpome Hawen Bo BcenenHon moryT cy-
LIECTBOBATb U APYrMe MeTaranakTUKM.



[aA3KTHKE PaccroaHue
CKONAEHMA B CBETOBbLIX
} CO3BEe30uM: ronax

39 000 000

490000 000

b. Measegunubl

700 000 000

CesepHon Kopotsi

1300 000000

Boaonaca

| 980 000000

(uapsl

KpacHoe
- CMeluleHue

1 200 km/[cex

39 800 KM/ ceK

60 900 km/ cek

Hawa Mertaranaktuka pac-
wupsetca. O6 3tom ceupe-
TENbCTBYET CMELeHUe nu-
HUM B CnNeKTpax p[anékux
ranakTuk (kpacHoe cmeue-
Hue). FanakTuku ypansiorcs
CO CKOPOCTSIMU, NPONOPLUO-
HanbHbIMWU UX PACCTOAHUSM
OT Hac.

:SE;-
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Cxema «pa3beraHus»
ranaktvuk. Hawa [a-
naktuka ob6o3Ha4eHa
umcbpon 3. [nuHbl
CTPEenoK COOTBETCTBY-
IOT CKOPOCTSM YAaQ-
NeHus.
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Ba>HoO noHaTb, 4TO

QHANOrM4YHYIO Kap-
TUHY «pa3beraHus»
yBUAUT HaAbnoaa-
TeNnb, HOXOAALMNUCS
B OPYron ranakTu-
Ke, Hanpumep, 0b6o-
3HAQYEHHOWU HA CXxe-
me uudopon 2.

CpasHute ¢ npegbi-
OYUIMM PUCYHKOM.
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A Camble ganékue obbekTbl MeTa-
SES B ranakTMKku—kBasapbl, HERABHO
e 8 OTKpbITbie 3BE3R0NOA06HLIE pa-
‘hf,, : i nuonctouHukmn. OauH U3 camblix
"M e 6nu3kux keaszapos—3C 273 —Ha-
? | XOAUTCA Ha PaCCTOSIHUU OKONO

nONyTOpa MUNNUaAPAOB CBETO-
BbiX net. PacctosHue xe fgo
EES PR SR e 1 DYruX KBa3aposB B 2—4 pa3a
SeuntN R R SRR GonbLue.

Keazap 3C 27/3.

42]




M3mepeHne KpacHbIX CMELeHWIn B CNeKTpax KBa3apoB MoKa-
33N0, Y4TO 3TU OOBEKTHI UMEIOT HaUBONbLIME CKOPOCTU ypaane-
Husa. Tak, keasap 3C 273 ypgansetcsa OT HAac co CKOPOCTbIO
okono 45000 km[cek,a kBasap 3C 9—co ckoOpocTbioO OKONO

240000 km [cek.

KpacHoe cmelieHve B cnekTpe ogHOro u3 KBa3apos.
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(CBepxy u cHu3y cnekTpel cpaBHeHus ). =



[Npupopa KBa3apoOB OCTAETCH
noka 3aragkou. Henerko no-
HATb, YTO NPEACTABNAOT CO-
6on panékuve 3Bé€3n000pas-
Hble 0bbeKkTbl, obnapaloume
OrpOMHbIMU MAaccaMu U cee-
TUMOCTSIMU. JCHO oaHO: pac-
KpblITUE TaWHbI KBAa3apoB Npw-
6nu3nT Hac K bonee OTHET-
NMUBOMY MNOHUMAHUIO SABNE-
HUW B MUPE ranakTUK U cTpoe-
Hus 6GecnpepenbHon Bce-
NEHHOM.

Keazap 3C 48.
[44]




KOHEL

Astop E. JlesuTaH

XYROXHUK-OhOPMUTEND X. BHLUHEBeu,I(Gﬂ
Pepaktop B. YepHuna

A-41-67 504380

Cryaua «[Quacdmnem», 1967 r.
Mockea, Uentp, Crapocagckuin nep., 4. Ne 7
YepHo-6enwin 0-20
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