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B crarbe mpencraBieHbl JaHHBIE ©W3 PAOOT, BBIMOJHEHHBIX B KpBIMCKO#M acTpodu3mdeckoii
obcepsaropun B 1983-2009 rr. H. 1. Mepkynosoit, JI. II. Meruk, B. I1. Ilporukom u U. U. ITponux
o nepementocty sijep ceiidpeprosekux ramakruk NGC 1275, NGC 3227, NGC 4151, NGC 5548 u
NGC 7469 B sMICCHOHHBIX THHIAX GambMeposckoit cepuu, [O ITI] A 4959, 5007 A u korTunyy™Me Ha
IIKAJIAX BPEMEeHU 9achl U [JHA. Pe3ysibrarsl oIy 9eHbl 10 OHON Ceprur ClIeKTPAIbHBIX HAOIIONeHUH
Ha 6-M reneckorne CrenuaibHOM acTpodu3nIecKoit obcepBaropuu B suBape 1977 r. u IByM cepusiM
doromerpuueckux HAOMIOAeHWH Ha 1.25-M Temeckone Kpbivckoit acTpodusuyaeckoit obcepBaTopun
B 1982-1999 rr. [losy4enubie maHHBIE MO3BOJUJIN 3AK/IIOYUTH, YTO U3MEHEHUS B IMUCCHOHHBIX
JIMHUSIX ¥ KOHTUHYYME B ONTHUKE HA, IITKAJIaX BDEMEHH! YaChl U JHU CBA3aHBI C HE3ABUCUMBIME U DOJIee
MOIIHBIMA UCTOYHUKAMU, YeM MUCTOYHUKU MECSIHON U TOAUYIHON NEePEeMEeHHOCTHU Sep rajlaKTHUK.

BBEJEHUE

B 1859 roay Kupxrod cdopmysnuposan 3akoH, koropbiii Hocur ero ums: €y/ay = B)(T) — ornouenue
ko3 dunmenta m3nydeHnss K KOIDPUIMEHTY MOIVIOMIEHN eCTh (DYHKIUST TEMIIEpATypPbl U [JIMHBI BOJIHBI.
Ouna u3 dopmyaupoBok 3roro 3akona npuseiena B Kypee I C. Jlanacbepra “Onruka” [4]: “Ucnyckarenbnas
CMIOCOOHOCThL TeJIa, 3aBUCHUT TOJBKO OT TEMIEPATYPhl HW3JIYYAIOIMIero Tejla W HE 3aBUCUT OT TeMIepaTyp
OKpyzKamoImx ero tea’. B acrpodusmke 3TO MOTOXKEHHWE IMHPOKO HCIOJIb3YeTCs: CYIIECTBYET BO3MOXKHOCTH
MO0 TOTOKY M3JIydYeHUSs, TOMAJAIONEMY B INeIb crekrporpada win Ha auadparmy (HOTOMeTpa, ONPEIeIUThH
[apaMerpbl COCTABJSIONIAX €r0 KOMIIOHEHTOB OT U3JIyYalOlIuX CJI0EB WK CI'yCTKOB r'a3a, KOTOPbIE MMEIOT PA3HBIE
remmeparypbl. Huzke npeacraBiieHbl pe3y/IbTaThl TAKON MOMBITKH, CAEJIAHHOM 10 0630py PaboT, OMyOJIMKOBAHHBIX
B 1983-2009 rr. H. UI. Mepkynosoii, JI. II. Meruk, B. W. [Ipouukom, U. U. IIponuk u JI. M. IlTapumnosoii.

B 1970-x romax cpemu Tem, IO KOTOPBIM BEJHCh HCCJen0BaHus rajakTuk B KpwiMckoit obcepBaropum,
ObLTa Tema: “CrekTpasibHbIE UCC/IEI0OBAHNS TIEPEMEHHOCTH siep CefipepTOBCKUX TalaKTUK B ONTHKE HA, IITKAJIAX
BpeMeHU MecsIpl U rojbl’. B gacraocru, Ha 2.6-M reneckone um. [. A. [Mlaiina HABIIOAATNCH CHEKTPBL €D
rajIak TUK:

NGC1275 - 7.5 mer (1971-1978 rr.) — BL Lac,

NGC 3227 - 10 nier (1971-1981 rr.) — Sy 1,

NGC 7469 - 1 rog (1971-1972 rr.) — Sy 1.

B mnporecce ucciaenosanus OblIa 3aM0J03pPEHa MEPEMEHHOCTh SMUCCHOHHBIX JIMHUHM Ha ITKajie BPEMEHH!
cyrku. g uccieoBaHus CYyTOYHON NMEPEMEHHOCTH ObLIA MOJyYeHa OHA CepHsi CIEeKTPAJIbHBIX U JIBE CEPUHU
doToMerpuyeckux HAOIIOICHMIA.

CIIEKTPbI

12-15 smsapa 1977 r. B. JI. Adanacbes moiyumn Ha 6-M Tesneckome B obsiactu A 3600-7000 A 126,
53 m 23 cmekrporpammbl gy saaep ramaktak NGC 1275, NGC3227 u NGC 7469 CcOOTBETCTBEHHO.
Ucnonb3osancsa cnekrporpad UAGS ¢ DOIT YM-92. Obparnas mucuepcus B ontuke Obuma 95 A /mw,
crekTpanbHOe paspemenne — 8 A, mmpuma memm cmexTporpada — 17. Beicota Gokca HpH HM3MepeHHH
crekTpoB Ha MuKpodoTomerpe Gbita 1.5”, ommbka omHOro 3HAUEHUS SKBUBATeHTHOH mmpuabl (EW) 6buta nos
EW > 10A — (10-15)%, a nma EW < 10 A — (15-20)%.

Bouto mokazano, uro B cmekrpax sigep ramakruk NGC 1275, NGC 3227 u NGC 7469 npodwm u EW
BOJOPOJIHBIX U 3aIPEIEHHBIX SMUCCHOHHBIX JIMHUN MEHSIIOTC Ha Macirabe BpeMmeHu tpu gus. [Ipu srom:

1. npodumm murnit Hg n Hy pacmmpsaiorcs npu ymensimennn nx EW,

2. nuk TpoduUIs JTUHANU CMEIIAETCA B ero roay0Oyio 9acTh;

3. CTemeHDb IEPEMEHHOCTH BO3PACTAeT ¢ POCTOM HOMepa JuHHUHK B OambMeposckoit cepun: Hy — Hy;

4. BOIOPOIHBIE JINHUKM UMEIOT OOPATHBIN 0AJIbMEPOBCKUN TEKPEMEHT;

5. skpuBasenTabie mupuabl guaunit [O ] A 4959, 5007 A u [SII] A 6717, 6731 A menstiorcs maBepcHo.

Bouto cmemano mpeamosiokeHWe, UTO B SApax ITUX TAJAKTUK B ODJIACTH CBEYEHWS BOJOPOJHBIX U
3AIPEIIEHHBIX YMUCCUOHHBIX JTUHUH HAOIIOMAINCH BCIBIIIKKA HA MacinTabe BpeMeHu Tpu JiHs. B sape ramakruku
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Puc. 1. Bepx — ssomormus npodurs quraun Hg B cnexrpax saep ramaktuk NGC 3227 mw NGC 7469: Bo BpeMsT BCITBIIIKH.
Husz — npodbwum nunuit H,, Hs u H, B MoMenT MakcuMyma BCIBIIIKT
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Puc. 2. EW zanpewenubix quauii [O III], [NeIIl] u [SII], nosyuennsix 3a 4 Houn ays cuekrpa saapa NGC 1275, koropbie
MEHAJIMCh C XapaKTEPHBIM BpeMeHeM 2.3 1Hs

NGC 3227 nabaonanocsk Bosropanue, a B siape ranaktuku NGC 7469 — 3aryxanue BCIBIIIKY.

Ha puc. 1 (BBepxy) mokazana ssosomnus npobuis munuu Hg B cmekrpax smep NGC 3227 u NGC 7469: Bo
BpeMs BCHBIMIKA. BUIHO, 9T0 NUK NPOduIIs CMeIaeTcs B KOPOTKOBOJIHOBY O obsiacth, a EW ymenbrmaercs.

Ha puc. 1 (Bumsy) npusenens! npodunn auuuit Hy, Hg u H, B MOMeHT MakcHMyMa BCOLINKH. B romy6om
kpsbite juann Hy B cmexrpax simep obenx ragaxTuk BEIHBL B3xyTus (bumps).

Ha puc. 2 Buzno, 1t0 B ciayvae aapa NGC 1275 EW sanpemenusix sumuit [O III], [Ne ITI] u [SII], moxywenusie
3a 4 HO4M, MeHsIUCh ¢ xapakrepHbiM BpemeneM 2.3 aus. EW suuuit [O III] u [Ne III] mensnucs B uporusodase

¢ EW pummit [SII] A6717, 6731 A.
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EW smmnit [O III] A 4959, 5007 A u [STI] A 6717, 6731 A B ciiextpe sipa NGC 7469 MeHsICH HHBEPCHO, KaK
u B cayuae sapa NGC 1275. Beuio BerasutnyTo npeanosnoxenue, aro pocr EW nunuii [O III] Bo Bpems Beubiuiku
ObLT 00yciOBIeH yBenudenueM nonn3aruu nouos O I1.

B cayqae aapa NGC 3227 senbiinika HaGIOAATACH B MOMEHT MAKCHUMYyMa ODIIEH sipKOCTH sipa, a B CJIydae
NGC 7469 B MmoMeHT MUHUMYMA OJIECKA /Ipa. JTO CBUIETEIHCTBYET O TOM, YTO TOSBIEHUE BCIBIIIKY HE 3aBUCAT
OT ypOBH: OOITEil IPKOCTH APa.

OcuoBHbIe pe3ysbrars! Obuth onybankosansr H. 1. Mepkysosoii u U. U. Tlpouwk [5, 6], 1. 1. TIponux [17,
18, 22, 25|, JI. I1. Merux [8].

IIOTOKNA B 9S9MUCCHUOHHBIX JIMHUSAX Hg, [OIII] I KOHTUHYYME

B 1982-1987 rr. npoBoauuch nHabaonenus siapa ranakrukua NGC 1275 na resteckonie A3T-11 co cKaHUPYIONIM
cnexrpomerpom ACII-38 B pexkume cuera poToHOB ¢ BXoaHO#i auadparmoii 10”. B KaxK10M U3 Tpex y4acTKOB
ciekTpa: Koutunyyme B obnacti A 5200 A u smuccnonnprx smmnax Hg u [OIII] A 4959-+5007 A 3a 35 Houeit
6bLIO TOJTydYeHo 110 379 3HAYEeHMH IOTOKA f/pa FaJaKTHKU. Bxomuas mienb coekrpomerpa Obiia AN = 80 A.
TOYHOCTH U3MEpPEHUsI OJHOTO 3HAYEHHUSA MOTOKa, paBHA ~=+4%, BpeMeHHoe paspemenne — ~4 muH. VIHTEpBaI
HaOTIOAEHU 38 OHY HOYb OBLT 10 9 JacoB.

HU3menenus nomoxos, 0cpedHeHHBLT 34 HOYb.
Ha puc. 3 mpescTaBieHbl COOTHONIEHMS OCPEAHEHHBIX 33 HOUYb IIOTOKOB dMuccuonubix junmit Hg, [OIII] u
koHTuHyyMa sapa ragaktuku NGC 1275, nosydennbie 3a 5 ser wabaogenuit B 1982-1987 rr. Buaxo, [ro
OCpEJHEHHBIE 33 HOUYb 3HAYEHHs MOTOKOB KOHTHHYyMa, Hg u [OIII] mensaauch B mpsMoif 3aBucuMoctd. Mx
3HAYEHUs] M3MEHINCh DOJIbIlle, YeM B /IBA Pa3a.

OcuoBuble pe3yabrarbl Obitn omybmukoBambr M. U. Ilpomwk, H. M. Mepkymosoit u JI. II. Meruk
[15, 19, 21, 23].
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Puc. 3. Ocpenuennbie 3a nHoup noroku smuccuonnbix auauii Hg, [OIIl] u konrunyyma sapa ramakruku NGC 1275,
[IOJLyYeHHbIE 33 D JieT HabIIoaeHuil

Brympurourbie udmeHeHus NOMOKOS.
B kaxxayro u3 35 HOoueil HAOIOAeHN OBLIO MOaydeHo or 1 10 44 3HadYeHwit MOTOKA B KAaXKIOW M3 TPEX MOJIOC:
konTHHYyMe 0K0s10 A 5200 A u smuccnonnbix muanax Hg u [O I1I] A 4959-+5007 A.

Me:x /1y moToKaMu B JHUHMAX HAOJIOMATIACH MPsIMasi 3aBUCHMOCTb, KAK W B CJIydae OCPEeIHEHHBIX 33 HOYb
oToKoB. Ho mpsMbie KOppesisiiuu MOTOKOB B JIMHUSX W KOHTHHYYME ObLIU MOy 9eHbl TOJIBKO JJIs CEMU HOYel.

Hnsa 19 wHoduelt KOppeisdnuu MMOTOKOB B JIMHUSAX W KOHTHHYYME OKa3aJIMCh WHBEPCHBIMA — B
[IPOTUBOIIOJIOKHOCTH TOMY, KaK HADJII0AJI0Ch JJIs OCPEIHEHHDBIX 38 HOYb 3HAYEHUI TOTOKA.

Awmmatyna kKosebaHui TOTOKOB BHYTPH HOUEH OMpeIesijiach Iy HOYell ¢ 9ucIoM HAOMIONEeHNH B KAXKI0H
nostoce 6osibire 18. Ona okazanace st auauu Hg 1o 40%, a nus gy6aera [O ITI] — no 20%.

Ha puc. 4 mokasamsl coorHomenus moTokoB kouruayyMma, Hg u [OIII] sapa NGC 1275 Buyrpu HOUI
7-8 nexabps 1985 r. Buana npsmas 3asucumocrs norokos auHEil Hg u [OIII] u uHBepcHble 3aBHCHEMOCTH
ITOTOKOB JIMHWI W KOHTUHYYMA.
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Puc. 4. Coornomenus: norokos kourunyyma, Hg u [OIII] qna ssapa NGC 1275 BHyTpu HOounm 7-8 nekabps 1985 r.,
k — xo3ddurnmenT kKoppesamn
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Puc. 5. ITapamerpst SFb siep dersipex rajakTuK Ajis BHY TDHHOYHBIX KOJI€0aHMI spKOCTU (TOYKM) U Il TOJMIHBIX
KoJstebaHuil IpKoCTH (KOJIEUKH)

UBVRI-®OTOMETPUA

B 1989-1999 rr. H. U. Mepxkynosa u JI. II. Meruk npoBomuiu ogunoBpemenubie UBVRI-nabionenus
sAIep aKTUBHBIX TaJaKTUK HA 1.25-M Teseckorne ¢ (DUHCKUM IBYXJIYYEBBIM MOIYJIMPYIONIAM (DOTOMETPOM-
HOIAPUMETPOM KOHCTpyKunuu B. Ilumposbl. Jduamerp BxommHo#l Kpyrsoi mmadgparmbl pasasica 207,
®doroMeTpuUecKas ONMOKa OJHOr0 u3Mepenus noToka Obuta ~ (1.0-2.5)%. Uarepsan nabmogenuii B OHy HOYb
cocrasJisi 110 4.5 gaca. Beuto 1o 30 uamepenuii noroka B Kaxk10M (pusibTpe B OJHYy HO4Yb. BbLIO MOKa3aHo, 4To:

1. BuyTpuHOYHASs MIEPEMEHHOCTD $/Iep MAJTAKTUHK MPEICTABIAET COOO0H CyMepIO3UIINi0 HE3ABUCUMBIX TOJIYOBIX
BCIIBIIIEK, TIPU KOTOPBIX MOTOK yObIBaeT OT 1o0Chl U K 1mosoce I, 1 KPACHBIX BCIIBIIIEK, KOTOPBIE B MOJIOCE
U e HabOIIOIAIOTCS.

2. IIponosmxkuresnbHocTb Benbiiiek 6buia o 15-30 MUH 10 HECKOJIbKUX YacoB, ammmryaa — (5—15)%.

UccnenoBanuck crarucruaeckue xapakrepuctuku senbiiiek B UBVRI-nionocax siaep NGC 1275, NGC 4151,
NGC 5548 u NGC 7469 meromom crpykryproit dyuakuuu (SF) no nporpamme C. T. Cepreesa. Boruuncisics
mapaMeTp

SF b =21g(AF)/1g(At),

BEJINYMHA, KOTOPOTO XapaKTepU3yeT CKOPOCTh BBIXOA SHEPTUU UJIU MOIIHOCTH MTEPEMEHHOTO MCTOYHUKA.

Ha puc. 5 Buano, 4ro napamerpbl b sijiep 4eTbipex rajakThK [1J1s BHYTPUHOYHBIX KOsilebaHuil apKocTU (TOYKH)
OKa3aJIuCh GOJIbIIIE MAPAMETPOB JIJIf TOJUYHBIX KOJE0aHU APKOCTH (KOJIEUKH).

IMpu ocnabienun obimeit aprocru sigpa ragaktuku NGC 4151 Habaiomaa0ch yMEHbIEHre CO BpPeMeHeM
mapamerpa SF'b BHEHOUHBIX KOJIEOAHU SAPKOCTH W YBEJIWYEHHE €r0 JI BHYTPUHOYHBIX KOJIEOAHUN SPKOCTH
s/ipa. TU Pe3ysbTaThl BMECTE C JAHHBIMU PHUC. 5, & TAKXKe [OJLy YeHHbIMHU [0 CIeKTpaM (CM. BbILIe), HO3BOJIUIIN
ClIe/IaTh BBIBOJ, YTO MEPEMEHHOCTh KOHTUHYYMA U IMUCCHOHHBIX JIMHUN BO BPEMs BCIBIMIEK 00ECIEYMBAETCS
HE3aBUCUMBIME 0OJIee MOIIHBIMUA HCTOYHUKAMHU, YeM HCTOYHUKH MECSIHON U TOAMYHON MMEPEMEHHOCTH SI/IED
TaJIAKTHUK.

OcHoBHBIE pe3ysbTaThl [0 CTATHCTUYECKUM Xapakrepucrukam UBVRI-nepemeHHOCTH $Iep TaJIaKTHK
onybarkoBansl B padorax H. . Mepkyuosoit, JI. IT. Meruk u U. 1. IIponuk [7, 10-14, 19, 20, 24].
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Puc. 6. ®yaxmua O(n., T.) ana mmmit [O I1I] A 4959, 5007 A (a); MomersHEIe pa3Meps! 06/1aCTel CBETCHHS 3aTPEITeHHBIX
sunmit [O IT], mmetomux cserumocts L = 10*! spr/c, nomemennbie na ocu X seepxy (6)

3AKJIFOUYEHUNE

B pesynbrare ucciaemoBamust mpoduieil, SKBUBAJEHTHBIX IMUPUH U IOTOKOB SMUCCHOHHBIX JIMHUN 1 KOHTHHYYMa
10 JAHHBIM HabmofeHuit B 1977-1999 rr. gmep aKTUBHBIX TaJaKTHK B OIMTHYECKON O0OJIACTH CIEKTPa ObLIN
3apPEruCTPUPOBAHBI BCIBIIIKA HA MacIiTabe BpEeMEeHH YaChl M HECKOJBKO CYTOK. BBLIO TOKa3aHO:

1. TlepeMeHHBIMEU BO BpEMsI BCITBIIIEK SIBJISIIOTCSA KOHTHHYYM, BOJIOPOIHBIE U 3AMIPEIIEHHBIE JIMHUU. AMIITUTY 1A,
W3MEeHeHus MOTOKA BHYTpH Houn B juann Hg 6buta 10 40%, a ny6mera [O III] A 4959, 5007 A — 10 20%.

2. Bo Bpems BCIBINIEK HADIIOJAIOTCS YMEHbBIIEHUE SKBUBAJEHTHBIX IUPUH U APKOCTEH BOTOPOIHBIX JIHHUIA,
0OpaTHBIN OATHLMEPOBCKHI JEKPEMEHT U IMUPOKUil APKUI KOMIIOHEHT B TOTy00# 007aCTH TPOQMUIS THHIT
H, (rony6Goe B3myTue).

3. TlepeMeHHOCTHh KOHTHHYYMa U SMUCCUOHHBIX JIMHUI BO BPEMs BCIBINIEK ODECIEYUBALTCS HE3aBUCUMBIMU
6oJiee MOIIHBIMU UCTOYHUKAMU, YeM UCTOYHUKYU MECSIHON W TOIUYHOMN TIEPEMEHHOCTH SIIep rajaKTuK.

4. Bcenpimiku Ha mMacimrabax BPEeMEHH Yachl M JHE BO3HMKAIOT KAK B MUHHMYME€ TaK U MAKCHMyMe OOIei
SIPKOCTH SIJIEP TaJIaKTUK.

CpaBHeHwue MOJTyYeHHBIX 110 HADJIIOJEHUSIM XapAKTEPUCTHK BCIBIIIEK ¢ CETKAMHU TEOPETUIECKUX APAMETPOB
IUIa3Mbl, B KOTOPOIi ocytiecTBisiercs paanannonusiii (A. A. Bospuyk [2]) n yaapHbIii MexaHU3MbI BO30Y K I€HUS
u nonuzanuu Bonopoza (P. E. Tepubepr, 9. 3. Illuouns [3]) nokaszasno, 4ro sru XapaKTepUCTUKHU HE IIPOTUBOPEYAT
CUTIOTE3€ O TOM, YTO Ta3 BOIOPOIHBIX BCIBINIEK — TJIOTHAS U TOpsdas IMJIa3Ma, WOHU3AIUs U BO30YKICHWE
KOTOPO# MPOU3BOAUTCS YJIAPHBIM MEXAHI3MOM.

151 citydast yIapHOTO MEXaHU3Ma BO3DY K ICHUS U MOHUBAIINH a3, 1JIsi HaOJII0IaeMbIX BOIOPOIHBIX BCIIBIIIIEK
GBLIM [OJIyYeHbl mapaMerpel 1, ~ 1014 em™3, T, ~ 25 000 K.

Beraer BOpoc, MOYXKHO JIH TEOPETUYECKH OOBSICHUTH MEPEMEHHOCTD 3AMPEIIEHHBIX JJMHUNA BO BCIBIMIKAX HA,
macirrabe spemenu aau. OKa3blBaeTCsi, 9TO 9TO HE COBCEM OE3HAIEIKHO.

A. A. Bospuyxk, P. E. Tepm6epr u B. . IIpouuk [1] npuBesnn KpuBble paBHbIX 3HadeHui GyHKImN O (ne, Te)
JlJ1s 3alIPENIeHHbIX JIMHU, KOTOPas CBA3aHa ¢ UX MHTeHcuBHOCTAMU. Ha puc. 6, a nokazauna byuxius ©(n., Te)
as my6aera [O ITI] A 495945007 A). U3 pucyrka ciieyer, 9To cBedeHe STHX JUHHI BO3MOYKHO MPH TIIIOTHOCTSX
n. 1o kpaiineii mepe 10 103 cm ™3 u Temneparypax T, 1o kpaiineii mepe 10 10° K.

T. Agamc u JI. Buaman [9] onpenemmmm ceermvocts myGrmera [O 111 A 4959, 5007 A aaa smep ramaxTuk
NGC 1275, NGC 3227 u NGC 7469 pasuyio L[OIII] - 3-10%2, 2- 10! u 10*2spr/c coorBercrsenno. Ilomb3yacs
STUMU JAHHBIMUA MOYKHO CIEJIaTh HEKOTOPbIE TPUKUIKHU JIJIsT XapaKTEPUCTUK OOJIACTEN BCIBIIIEK, W3Jy YAOIIIX
muaun [O III).

Has sapa NGC 1275 Hamu Oblia MOJIyYeHa aMIUIATYAa BHYTPUHOUYHBIX Kosebauuil moroka my6mera [O IIT]
710 20%. ITO COOTBETCTBYET CBETUMOCTH aybiera B obmacTu Bembimek mpuvepro 5 - 104! spr/c.

B. U. Iponwuk [16] paccamran ceTky pazMepos rasa, nsaydaiomero juamm [O ITI] A 4959, 5007 A u mveromero
ceerumocts L[O II] = 10*! spr/c npu pasubx T, u n.. Cerka npejcrasiena ua puc. 6, 6.

U3 cerku mozeneii ciemyer, aro ceerumoctsb L [O IIT] = 10*! spr/c moxer 6bITh 0Gecedena rasomM pasMepoM
4 cB. nHA, nMemuM ne ~ 10%cm™3, T, ~ 30000 K. Dtn napamerpsl 6IM3KH K HapaMeTpaM, TIOJIyYeHHBIM JIJI
ra3a Tpex JIHEBHBIX BCIBIMIEK B BOIOPOIHDIX JIMHUSIX [IPU YIAPHOM BO30YKI€HUH U MOHU3AIIUHU B sIIPAX MAJAKTUK
NGC 3227 u NGC 7469. OuHu MOryT OCyIIECTBISTHCS B YIAPHBIX BOJHAX B MOTOKAX WJIH CTPYUHBIX BBHIOPOCAX
U3 sJIep AKTUBHBIX MAJTAKTHK.
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