[1pe3eHTaunsa Ha Temy “AcTtpoHoMUga”

yvyeHuka 9 “a” knacca, 441 rumHasum BopoanHa OMmutpus
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CocraB 1 cTpoeHue ranakTuk.
Hatwa ranaxtvka MnesHsiu [yTs

[[@anakTuKu — rmraHTCKne 3BE34HbIE CUCTEMbI — pasgeneHbl B MPOCTPAHCTBE
OrPOMHbLIMWN PACCTOAHUSIMN. B cocTaB ranakTuk BXOAAT MUnnmapabl 3B€34 C
NNaHEeTHbIMU CUCTEMaMK, Obnaka Mex3BE3aHoro rasa. [ anakTukm —
rMraHTCKMe 3BE3OHblE CUCTEMbI — pa3ferieHbl B NPOCTPaHCTBE OrPOMHbIMU
paccTosiHusAMW. B cocTaB ranakTuk BXogdaT Munnunapabl 3B€34, C NilaHETHbIMU
cuctemamm, obnaka mMex3BesagHoro rasa, sapo. [[anakTuka, B
KOTOPOM Mbl XXMBEM, HadbiBaeTcs MnedHbin [1yTe. OHa OTHOCUTCSA K Knaccy
cnupanbHbix cucteM. [anakTuky HacenaT okosio 200 mnpa. 3B€34, a Takke
MHOro4YMCNEHHbIE ra3oBble obnaka. bonblias YacTb 3BE34 U NPaAKTUYECKN BCE
MEXX3BE3AHOE BELLECTBO COCPEaOTO4EHbI B Ancke agnameTtpom 6onee 100
TbIC. cBETOBLIX JIeT U TonwnHon okorno 1000 ceeToBbIX NET. B LeHTpe amncka
pacnonoXxeHo wapoobpasHoe ynnotHeHne agnameTpom 30 TbiC. CBETOBbIX
_ net. ManakTnyeckas Xn3Hb “KUNNUT”, B OCH(
pacnonoXxeHo Mexay Py

ueHTpe MneyHoro lyTé

MnedHbin [yTb



Knaccudukauma ranaktmk no Xaodony

CnuparbHble ranakTuku: a) HopmMarbHbIe

MneyHbin
[MyTb

6) c nepembl4KON

NGC 1365 NGC 6872



Knaccudmkauma ranaktuk no Xabony (npoaonmxeHue)

ANNUNTUYECKNE ranakTnKu

[[anaktnka M31 [[anakTtuka M87

2 . Henpanmbele rannakTnkun

Maioe Maremuianoo O6aako (MMO)




PACCTOSHHE J10 3863

Camble BGnu13skue K Ham (kpome CornHua) — Anbda
LleHTaBpa n [Npokcuma LleHTaBpa — Haxoaatca B 270 Thic. pas
aanble ot 3emnu, Yyem ConHue.

B co3se3gun OpunoHa HaxoguTcs 3Be3aa r

B co3se3gun OpuoHa HaxoguTtcs 3Be3na betenbrense —
KpacHbI ruraHT. OT Hee CcBEeT naet K Ham 650 net. JT1o 3Be3aa
xornoaHee ConHua, T. K. OHa KpacHOro LiBeTa. Paguyc betenbreinse
B 900 pa3 6onblue paguyca ConHua' [lpyras 3HameHVTas 3Be3aa B
OpuoHe — Purenb. 3T10 HO MeHbLUe beTenbrense.
Purenb nsnyyaet B 64000 pa3 6onbuie ceeta, Yyem ConHue. Purenb
— TpoWHas 3Be3aa (BOKpyr OCHOBHOM 3B€3/ibl — rMraHTa BpaLlarTcs
napa 3Be34-CrnyTHMKOB).
CeeTt ot Cupunyca nget oo Hac 9 nert, a ot lNonapHou 3Be3abI-600°
net.Ecnu lNonapHas 3Be3na I'IOTyXHeT Mbl Y3HAeM 06 3TOM TOSIbKO
yepes 600 rner.



3BE3THbIC BETHYMHEI

OaHy 13 nepBbIX NOMbITOK NepecyYnTaTb 3BE3Abl U BBECTU YNCNOBYHO OLIEHKY
NX APKOCTU npeanpuHAn Bo Il B. 4O H. 3. ApeBHErpeYeckni acTpPoOHOM
[unnapx. CambIM SpKUM CBETUIIAM OH NPUCBOUST 1-10 3BE3HYIO BEMNYMHY, a
camMbiM cnabbiM — 6-10. BnocneacTBun BbIACHUNOCH, YTO HEKOTOPLIE 3BE3AbI
HaCTOJSIbKO SIPKWU, YTO B O3HAYeHHble paMKu He yKknaablBatoTcs. [nsa Hux, a
Takke OJ19 HEKOTOPbIX MMaHeT, acTPOHOMaM MPULLINIOCL BBECTU
oTpuuaTenbHble BenuyMHbl. Hanpumep, 3sé3gHas BenmdnHa camon Apkon Ha
HeOe 3Be3abl, Cupuyca, paBHa -1,4. BeHepa B Makcumyme briecka gocturaet
BennuunHbl -4,5. BennumHa nonHomn JlyHel paBHa -12,6, a ConHua — no4vtu -27.
Ha Hebe 20 3B€3a apye 1-1n BennunHbl 1 okono 70 — apye 2-1.

B 06bI4HbIN DUHOKITb MOXHO pasnuyunTb 3B8€34bl 8- — 9-1 BenuyuH. Ha
COBPEMEHHbIX BOMbLUNX Terleckonax acTpoHOMbI Habn4alT 0OBLEKTDI
BNNoTb A0 30-1 3BE3OHON BENUYMNHDI.

Bera

Cwupnyc




BEIVMENNE ARIA

3BE3[b] Pa3NNyaloTCa He TOMBKO MO CBETMMOCTH, HO U MO LiBETY:
ronyboBaTo-6enoro Ao rycto-KpacHoro. XopoLuo 3aMeTHbI Sp KpacHble
‘3Bé3abl — beternbreinse B OpnoHe n AnsgedapaH B Tenbue.*
LiBeT 3Be3abl onpeaenseTcs TeMHepaTygoM eé€ nosep cgcm. Camble
ropsyme 3Bé3abl — ronyobie 1 Genblie. TemnepaTtypa NOBEPXHOCTU ronybbixX
CBEPXIMIraHTOB COCTaBMAET AECATKN ThiCAY rpagycoB.
Camble xornopaHbIe 3BE3bl UMEKT TEMHO- KpaCHbII/I LiIBET U C TPYAOM

noaaarnTcs HabnaEHUSIM.
. AnbaebapaH

betenbrense '
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Pa3Meprl 3BE3]T

Pasmepbl 3B€3 aCTPOHOMbI ONMPeaeriaoT N0 NX CBETUMOCTU N TeMnepaType.
UemM MeHbLLe CBETUMOCTbL U TeMnepaTypa 3Be3bl, TEM MEHbLLE €€ pa3Mepbl.
CpaBHeHne CornHua ¢ cambiMy DOSbLUIMMK 3BE30aMM NOKA3bIBAET, YTO HaLUe
CBETUIIO0 HAaXOOMUTCS Y HUXXHEN rpaHuLbl Anana3oHa 3BE34HbIX pa3MepoB. JTO
3acTaBnsieT acCTPOHOMOB OTHECTM €ro K XENTbIM Kapnukam. ELwe 6onee
X0siogHble 3BE3[bl — KpACHbIE KapfnKu — 4aCcTo OEeCATUKPATHO yCcTynatoT
ConHuy B pasmepax. Pasmepbl ke caMblX OrPOMHbIX CBETUI BOUCTUHY
BnevaTnsoT. Kak npasuno, bonswmmMmm pagmycamm obnagatoT XonoaHble
MacCCUBHbIE 3BE3[bl — KpacHble U ronybble cBepxruraHTbl. 3Be3ga
Betenbrense, Hanpumep, “odorHana” ConHue no pasmepam B HECKOSIbKO
coTeH pa3. Ho ecTb B ['anakTuke 1 cBepXruranTel, AUAMETPbI KOTOPbIX
NpeBbILWAaloT CoSHeYHbIW B 1-2 ThIC. pas3 (T. e. bonee munnuapna KUnomeTpos).
Ecnn Takoe cBeTuno noMecTuTb Ha MecTo Hawero ConHua, oOHO 3aNMET BCE
NpPOCTPaHCTBO No4TK Ao opout KOonutepa nnmn CatypHa! OgHon 13 Takmnx
3Be3q asndetca Mo Lledeq, kotopyto actpoHom Bunbsawm Nepwens Hassan
[[paHaTOBOM 3BE340M.
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1 — razoBoe obnako, 2 — npoTo3Be3ada, 3 — OCHOBHOE BPEMS XKXN3HW 3BE3bI, 4
— KpacHbIN ruraHT, 5 — cbpollieHHasi razoBas obonoyka 3sesabl, 6
— 6enbin kapnuk. Takum obpasom, nocne pacwmpeHns ManomMacCcuBHble
3Be3abl cOpacbiBalOT 060M0UKY N CTAHOBATCSA OenbiMu Kapnukamn.



1 — razoBoe obnako, 2 — npoTo3Be3ada, 3 — OCHOBHOE BPEMS XKXN3HW 3BE3bI, 4
— 3Be34a-CBEPXIUraHT, 5 — B3pblB CBEPXHOBOW, 6 — HENTPOHHAA 3Be3na, [ —
1 — raszoBoe obnako, 2 — npoTo3Be3aa, 3 — OCHOBHOE BpeMS
XU3HW 8Be3Obl, 4 — 3Be34a-CBepXruraHT, 5 — B3pBIB CBEPXHOBOMN, 6 — '
,HENTPOHHAsA 3Be3aa, /7 —4epHas abipa. CamMble MacCUBHb|E 3BE3AbI B




BBC3IHEIC CKOILICHUS

IHOM Hebe HabntogatTcs “Kydn” 3Be34,KOTOPbIE aCTPOHOMbI Ha3bIBaKOT

AMW. 3BE30bl CKOMMEHNN CBSA3aHbl APYr C APYroM 0OLLMM NPOMNCXOXOEHUEM.
3BE3/ HENPAaBUITbHOM KOHMUrypauum, HacymTbiBatoLme He 6onee HECKOMNbKNX
30, HasblBalOT paccesiHHbIMKU (Ha doTo Ne1 — lNnesael). HabnogatoTes Ha
ONSIeHNS OOBOMNbHO NpaBuUnbHOU cdpepmnyeckon opmbl, HAaCHUTLIBaAKOLWME

A4 3Be3a. VIx HasbiBaloT waposbiMu (Ha dooTo Ne2 — ckonnieHme MS). Mo
D3PACTy OHM OTHOCATCS K YNCIy Hanboree ctapbliX 3Be34HbIX 0O0pa3oBaHuUN.

No2




ConHue

ConHue — camasa apkas 3se3fja Ha Hebe, JapyoLwlas HaM XN3Hb, TEMNSO U
cBeT. [logcunTaHo, 4To pacctosiHMe ot CornHua 4o 3emMnm CoCTaBIsAET MOYTH
150 mnH. kM. OQuameTp ConHua B 109 pas 6onbLie 3eMHoro n coctasngdet 1,4
MIH. KM. TemnepaTypa Ha noBepxHocTn ConHua coctaenset 6000 rpagycos,
a BHyTpu — 15 MIH. rpagycos, aaesnexHue — 220 mnpa. atmocgep.

Ot ConHua cBeT MaeT K Ham 8
MUHYT 20 CeKkyHA

[MoBepxHoCcTb ConHua —
dooTocpepa — UMEET 3EepPHUCTOE
cTpoeHue. B ueHTpe 3Be3abl — B
a4pe — KUNaT ssaepHble
NPOLECCHI.

_EMB



[LmaeTs! COMHEYHOH CHCTEMI

B coctaB ConHe4yHou cucteMbl BXOAAT 9 mwianetr CO cnyTHUKamu: Mepkypun,
BeHepa, 3emnda, Mapc, FOnutep, CatypH, YpaH, HentyH, [NnyToH.

Paguyc Mapca — 3388 km.
MapcurnaHckmn geHb gnuTcs
24 .6 yaca, a rog — 687
MOOLIYHBIX CYTOK.

OnameTtp KOnutepa — 142700 KM,
oauH 06opoT BOKpYr CosHua oH

CaTtypH coBepLuaeT oanH obopoT
coBepLuaTt 3a 12 3eMHbIX NET.

{ |no opbuTte 3a 30 nert. Npwn
I - 26no0eHnM ¢ 3eMINN XOPOLLIO

BUAOHbI 3 Konbua CaTypHa.
HenTyH coBepLuaet

oOnH 00OpPOT BOKPYr
ConHua 3a 165 ner.
CpegHun gnametp
nnaHeTbl — 49,5 ThbiC.
KM — B 4 pasa
OonblUue 3eMHOrO.




eOdNHCTBEHHaA B 9TON YacTu Heba rajmakrTrka. BUOANMAS
HEBOOPYKEHHbIM rna3oM. B LUeHTpe ranakTuku Haxogatca sgpa —

HUX OTXOASAT UCNOSIMHCKNE 3BE3OHbIE “BETBU’, COCTOSILLINE U3 FONYObIX
3Be3 — IMraHToB.

AcHon Houbto B CeBepHOM nosnywapum Heba MOXHO 3aMEeTUTb
MarieHbKoe CBETSALEECH NATHbBIWKO. OTO TyMaHHOCTh AHAPOME!,
OrPOMHbIE LLAapOBbLIE CryLLEeHUS U3 XXeNTbIX KaprnuKoBbiX 3Be3d. A oT

Bonblwaga ranaktuka M31
(AHgpomena)




5 IyovHax rapakt

. HaxoauTcs Ha gaCCTOfIHVI MITH.
CBETOBbIX feT oT 3emnu. Ee pasmeb 60 ThIC. CBETO
O4Ha U3 CaMbIX APKMUX ranakTuK, BMJI:/IbIX C 3eM' M51 BkntoyaeTt B
cebs HECKOMbKO ranakTuk MeHbLLEro pasmepa, a ee cnmpanbHOCTb —

pe3ysibrat rpaBuTaulMoOHHOIO B3aMMOOENCTBUA C Ap. ranakTUKon.

Buanmasa yactb ranaktukm NGC 1232 -
COOEPXNUT MUMMNOHBI 3BE34(B OCHOBHOM,

"rony6bIx ruraHToB). Ho YacTb ranakTuku
CKpbITa OFPOMHbLIMM MbINEBLIMM
CKOMMEHNAMM. |




Co3Besaune Ckynbntopa

Heckonbko ranaktuk B co3peznnu Ckynbntopa (okono 500 mriH.
cBeToBbIX NeT oT CosHua), HAaCTONbKO TECHO B3aUMOAENCTBYIOT APYr C
OPYrom, YTO aCTPOHOMbI MPaKTUYECKN CHMUTAIOT UX OOHUM LENbIM U
aanm um ogHo HasBaHue — “Koreco ®opTyHbI”. OTO CKOMNeHne
nepexunBaeT HacToAWwnn ApmaregaoH — 38e3bl BCTYNUN B
HENnocpeaCTBEHHbLIN KOHTAKT 1 Hadanu B3pblBaTbCs, YHUYTOXAdA
nnaHeTbl. [1Be manble ranakTukm BOpBannuch B rpaBUTaLMOHHOE norsie

KPYNHOM 1 ByKkBanbHO BbipBanu oTTyaa YacTb 3B8€34. KonbLo BOKpyr
I'IOCTpa,D,aBLLIeIZ ranniakTukmn — pesyribrart HeObIBanoro no cBOUM MepPKaM
KOCMNYECKOIo Katakrim3ma.

’ “Koneco ®opTyHbI”



3Be3gHbLIN KOPUOOP MEeXAY ranakTukamm

MarennaHoBbl Obnaka sBnsoTCA
cnyTHMKamu Mne4dHoro [yTtu, XxoTa u
3HauNUTenbHO yaaneHsl OT Hero.
[TonepeyvHunk EMO — 26 Thic. cBer.
net, a MMQO — 17 TbIC. CBeT. Nner.
YCTaHOBUTbL TOYHbIE rpaHuubl BMO
" MMO HeBO3MOXHO, T. K. OH#
NPOHUKAIOT Apyr B Apyra.

HenasHO 6b|ﬂ0 yCTaHoBIeHo, Yto k MneyHomy Iyt ot BMO
NPOTAHYICA Tak Ha3biBaeMbIW 3BE3OHbIN KOPUOOP. ITO
KoroccarnbHas nepemblyka U3 3se3s.

I B 1987 rogy npousoLuen B3pbiB CBEPXHOBOW
. SN1987A. 310 bgHa 13 3Be3a B “kKopunaope”.
Q [TloocynTaHo, 4YTO Hepes 10 mnpa. net MneyHosin
- [TyTb nornotur bMO n MMO, COBEpLUMB TEM
caMbIM aKT KOCMMYECKOro KaHHnbanmama.
I
B3pbiB cBepxHoBon SN1987A




[lanekne ranakTuku

[[anakTnka NGC 2915 otgoaneHa ot Hac Ha
paccTtosiHue B 15 MIH. cBETOBbIX N1eT. CHUMOK
nMeeT cneunduyecknin rornybom oTTEHOK — 3TO
CBETATCA aTtoMbl KMcnopoaa, nyoTHO
HacCbILaloLLEero ranakTuky.

[anaktuka NGC 4945 BxoauT B rpynny ranaktuk KeHtaspa,
Kak 1 ranaktuka M31.PeHTreHOBCKUM TenecKkon goka3sarn

NPUCYTCTBMNE MMIraHTCKOW YepHOM IBIPHI B €€ LIEHTPE.

[[anaktuka NGC 4650A cocTtouT 13 2
yacteun. B ueHTpe — cTapble ymuparoLine 3se3abl, no

Kpasim — monogble. OKkpaunHbl n3yveHbl “Xabbnom”
XOPOLLO, HO OrPOMHbIE Obriaka packarieHHoro rasa H
OatoT BO3MOXHOCTU U3y4aTb LIEHTP.




"HepaBHO peHTreHoBcKasi obcepBaTopums
“Xabbn” cgenana yHuKarnbHbI CHUMOK
ranaktnkm NGC 6782 ¢ dononetoBbiM KOIbLIOM
BOKPYT siApa, HaxoasiLencsi Ha pacCToOsiHUK
183 MIIH. CBETOBbIX NET oT MneyHoro [yTn.
YnbTpadnoneToBbI BEHEL, NokasbiBaeT
Hannyme MomoabIX 3Be3[.

GRS -

.. - NGC 6872, “coceaka” NGC 6782. N3-3a
Sy rpomMagHoro pacctosHus ot 3emnu (300
MJTH. CBETOBbIX JIET) HaLUM Y4YEHbIE
paccMaTpuBaloT ceitvac yaaneHHble
obnactn BceneHHoU TakKuMn, KakKuMmn OHWU,
6bInNy MUNNVapakLl NeT Hasag.



TymMmaHHOCTW

HCTBO MeXAy 3Be3gamu 3anosiHeHo obnakamu rasa u neinin. CoceacTso
ropsiyen 3se3abl C Takum 0brakom nogorpeBaeT ero, U ras HayMHaeT

. Takoe crnabocBeTdLeecs obrnako Mex3Be3gHoro ra3a Mbl HasblBaeM rasoBom
TblO, K YMCIYy KOTOPbIX OTHOCUTCA TyMaHHOCTb OpuoHa. CeeTtdumecsd

TW, KOTOPbl€ CITIOBHO OXBaTbIBAOT HEKOTOPLIE CTapble 3Be3Mdbl, MO UX

TW Ha3bIBAKOTCA NNaHeTapHbIMW. JTO criegbl COPOLLEHHbIX 3Be34aMN ra3oBbIX

. TeMHble HecBeTsALWKnecs obnaka rasa ¢ NpUMechIo Nbin co3garoT

ne “nycrtotbl” . 3eMHOMY HabstogaTesno KaxXeTcs, YTo 3Be3 B 9TOM MeCTe
Takune yyacTkm Heba HasbIBatoT “yrofnbHbIMU MewwKamMmn”. TeMHble TYMaHHOCTU
10T OYepTaHM4, HanoMUHaKLLME XOPOLLO U3BECTHbIE NPEeAMETHI, Hanpmwlep
ornosa u3 CO3Be3,D,I/IF| OpI/IOHa
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“INopTpeT’ pagunoranakTukn +

[locKonbKy pagnoranakTuki U kBasapbl (MOLLHbIE

BHeranaktTmyeckne UCTOHHNKM 10
1 ' [lockonbKy paguoranakTukn u KBagﬁbl (MOLLHbIE
\ Q BHEranakTu4eCKue 1CTo4H1KM PEHTTEHOBCKOTO U
[TocKkoSbKY pagnoranakTukm d3a3apb| (MolHbIE
BHeranakTnyeckne UCTOMHUKN PEHTIEHOBCKOro 1
brivxanias k paamo ) HE MOXOXW ApYyr Ha Apyra, To
HaMm paguora — aCTPOHOMbI cYMTann nUx pasHbiMU TUNAMM
‘naktuka — Ken- ' kocmunyeckux o6bektoB. Ho 31O HE Tak. B ueHTpe
- TaBp A. W paguoranakTuku, 1 kBasapa ecTb YepHas ablpa.
[MpnymHa moLHoro OHa oKpy»keHa n

PaaVon3nyYeHNs NIKBBINDOBBHYTP

PaaVoranakTyK- CKEbReIgaBEGEPY 3¢/ |
HUX MacCUBHble  pasyorarakTukal

OKPY>KEHHbIE OYEHb MITOTHBIMU
NblfieBbiMM 0bnakamu. :
- C nomMoLLbo MHJPaKpacHbIX Ny4vyen
yyeHble JoKasanum To, YTO KBasapb!
N pagnoranakTukym — 3To O4HO U
. TOXeE. ) Ty W




1VHIVOoK

SO0

Mpu nagexum 30.06.1908 r. TyHrycckoro Mpu nageHun
30.06.1908 r. TyHrycckoro MeteopuTta rno Bcemn LieHTpanbHor, Cnbnpw
6bin BuaeH 6onbLON QcnennTenbHO SPKUN B 3eMHyt0

KOCHYNOCb 3eMiu, YyTb B3NETESN0 M ynano oKkoH4YaTenbLHo. Yaapbl,
noaobHblie B3pbiBaM, 6binu cribiliHbl B 1000 KM OT MecTa nageHus.
TyHI'yCCKl/II/I METEOPUT — OAMH U3 CaMblX 3HAMEHUTBLIX METEOPUTOB.

- aTMocdepy BrieTenio MetTeoputHoe Teno, BecoM A0 100 TOHH, MArKo




UepHble Ablipbl BO3HUKAIOT MpU CXxXaTumn YepHble ablipbl
BO3HMKAaIOT NpW CXaTun 3BE30-CBEPXIUraHTOB. YepHble Oblpbl —
NCKITIOYNTENBHO KOMMNAaKTHbIE HEBEeCHbIE 0O6BbEKTLI C O4EHb, MOLLHbLIMU

nonsimn. YepHble Oblpbl SABNSAOTCS LEHTPaMN MHOMX
ranakTuK, B TOM Yy o i

BoT Tak 4épHas ablpa it P o~ o
3aTArmBaet B cebsa Gl /¢ Torok raza . & 2ra S
CoCcefHo 3Be3Ay. ANy P R 2
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MCG 6 — 30 - 15.

YepHoU ObIpbl.
»

. BhibpacbiBaroLLas B

UepHagq gbipa B ranakTtuke

'L

B ranaktnke MCG 6 —30 —
obHapy>keHa YepHas A

OblNna

3Heprmo Boobuue, Koma MaTepl/IFI
bnuxaerca K abipe”, oHa Aof,
,D,el7ICTBVIeM rpaBuTalunm
npoBanueBaeTcsi B 6e300HHOE
“YpeBO” YEPHOM ObIPbI. '

Ho B 3TOM ranakTuke atombl }Kernesa

co ckopocThto 150 Thic. KM / 4Yac
NpeoaoneBaldT HEN3MEPUMYIO CUITY
NPUTSXKEHNSI YEPHOW ObIPbI.

[loTOK packaneHHOoro n3ny4yeHus aToMoB npobusancs ¢ BHyTpeHHel/I
* CTOPOHbI ra3onbIfeBOro Ancka, T. €. B TaKOM Croe, rae
6e3pas3nenbHO rocnoACcTBYET rpaBUTaLuns YepHoOW Ablpbl.
PackaneHHbIN ra3 nonyyun nognuTky U3 MOLLHENLLEro NCTOYHUKA.
Opyrum o6bACHEHMEM 3TOro CTPaHHOro doakTa sAIBNsSieTcsa BpalleHune



“HeBegoMmble” YepHbIe ObIpbl

HenaBHO ObINO YyCTAHOBNEHO, YTO ranakTuka

M33 nnu He MMeeT B LeHTPEe MacCMBHOU'

YepPHOW AbIpbl, NN TaM HaxXoQUTCH nerkas,
‘ pa3pexxeHHas YepHasi Ablpa. YepHas Abipa‘B

LeHTpe ranaktmnkm pasHa Bcero 3000 maccam
ConHua, T. €. B TbiCa4y pas3 “nerye” YepHOW
Obipbl Ha MneyHom [yTtn! 310 U eCTb HUXKHNK
npeaen MacCMBHbIX YEPHbIX ObIPp. &

- [anakTuka M33 ¢ . ' '
pa3psXeHHOW, )

YyepHoW Ablpon B ‘ MonHas

LleHTPE. NPOTUBOMOMOX-~

: . ¢ # HOCTb — cynep-
\ MacCuBHast

YyepHasa gblpa,
3acacblBatoLLas
B ceb4a 3Be3ny.




ELle HEMHOro 0 YepHbIX Ablpax »

UepHaqa gblpa B ranaktmke
NGC 4214’y>|<é YHUYTOX e
‘Gornblyto HacTb. |

obpeyeHa. Ee rmbens dyner
NponcxoanTb MeasieHHo Mo
KOCMMYECKMM MepKaMm, T. K.
YyepHasa Ablipa B:LIEHTPE 3TON -
ranakTuKu He OYEeHb aKTUBHA. Lo b ok
Pasmep ablpbl — He 6onbiue JlyHbl, 3aT0 rpaBMTauMOHHoe none
yaepxmneaet maccy B 500 pa3s bonblue maccel ConHua. M82

HaxXo4UTCA Ha paCCTOAHNA 11 MIH. CBETOBbIX J1E€T OT 3eMJ'II/].
»
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FlopreTbl HEPHBIX

BoT OHu, qeprle Oblpbl,

e E “noXxup BiﬁBceneH
t;-—- . CHATblEe B OObIYHbINA

N Teneckon.

\.-

A 3TO paguokapTa
YepHOW ObIpbl.




1. 3Bé3abl — cBeTALLMECS ra3oBble LWapbl, NoAobHble COMnHLYy, B HUX 3%&4%3
6onbluas YacTb Belw-Ba BceneHHon. 3Be3abl '06pasytoTcs 13 ra3oBo-fbIineBon cpegbl (rn.
obp. 13 Bogopoaa u renus). y 2.
CBepXrmraHTbl — HEMHOIOYMCIIEHHBIN KIacc 3Be3, o6na.qa+oml HandonbLLUNMN®
pasMmepamMu N CBETUMOCTbIO, NX padnyCbl 4OCTUraIOT Thica4n paguycos ConHua.

3. Mex3BE34HbIN ra3 — KOMMOHEHT MEX3BE3AHOU Cpedbl, COCTOALLEN TaKXKe N3 MNbITMHOK.

4. MnaHeTbl — xonogHble (No cpaBHeHUo ¢ ConHuem) HebecHble Tena, KoTopble

obpaLtatotca Bokpyr ConHua. 5.
€Co3sBe3ana — y4acTku 3B€3aHOro Heba (Bcero*88) ¢ xapakTepHbLIM paCrONOXeHUEM, APKUX
3BE3/], UCMONb3YTCA A9 OPUEHTUPOBKK Ha Hebe. 6.CBeTOBOM oA
— eanHnua, ebosHavarollas paccTosiHue, KOTOPOE CBET NPOXOAUT 3a rof, CO CKOPOCTbIO
300 000 km/c. 7.PeHTreHoBcKOe n3nyvyeHume
— 3MEKTPOMAarHUTHOE U3y4YyeHnEe KOCMUYECKUX TEM, PErMCTPUPYEMOE PEHTIEHOBCKMMMU
Teneckonamm. 8.Bonug — ocnenutenbHoO sipkye 1

KpyrnHble MeTeopbl (CBETOBLIE ABNEHNSA B aTMocdiepe).
9.MeTeopunT — OCTaTOK BHE3EMHOIO METEOPUTHOIO TENa, yrnaBLUMN Ha 3eMJSI0 U He
cropesLUne B aTMocdepe. 10.

[paBuTaLMs {BCEMUPHOE TATOTEHNE) — B3AUMHOE NPUTSKeHNE PU3NYECKNX TEN.»




K. Iltoumc Manas neTCKaﬂ SHUMKIIonegus “ACTpOHQMVIFl”

. ToHTapyk “A nosHato mup” (Kocmoc) |
ArekaH “3Bé3abl, ranaktnkmu, Metaranaktuka’

A. Mapos “lNnanetbl ConHe4YHON cUCTeEMBI’

. Yunn “Cembsa ConHua” '

C. Wknosckni “3BE3dbl: X POXAEHWNE, XKN3Hb U CMEPTL

[1. Epbinés “JHUMKNONEANYECKNA CITIOBapb FOHOTO acTpoHoma”
E. M. leButaH “AcTpoHomus” y4ebHuKk ansa 11-x knaccos
9. Hay4HbI XypHan “Kanef/’luocgon HJ10O”

KapTnHKM ckonnpoBaHbl U3 MOMCKOBOM CUCTEMbI AHOEKC C canTa
http://images.yandex.ru
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3. Knaccudukaumns ranaktmk

"
iy Knaccudpmkauyms
hanaKTMK (MpogjormkeHue)

5. PaccTtosiHne oo 3Be3n

6. 3Bé3OHble BENMNYNHBbI

7. LB

TeMn




OearnaesneHue
17. 3Be3gHbIN KOpnaop
— MeXAay ranakTmkamu
- 18. [lanekune ranakTuku
- 19. “Cocenkun’”

k; | 20. TymaHHoCTM

21. “Kocmunyeckue o
KapTUHKN =D
X YepHbIX ObIp
22. "TopTtpeT S 29. CrioBapb
pagvoranakTuku TEPMUHOB

r 23. TyHrycckui - 30. [lutepatypa

= :*:;:a MeTeoput

\ W 24, YepHble abipbl

S o5 donTan aHeprnm
U3 YepHbIX Ablp
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[lanékas ranakTuka...




TyMaHHOCTb AHA
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»["a3zoBoe obnako




[1BonHas 3Be3na



_ PaccesiHHOe 3BE3aHOe ckonneHve Mnesabl
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MeTaranakt

nKa













s Manoe MarennaHoso Obnako




. CnupanbHas ranaktmka Combpepo
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© [anakTtuka BO,EI,OB.OpOT (M51) .



' E@ammka M83
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B3anmopgencreyowme
ranaktmkm NGC 4676
(MbILLn)
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KBuHTeHT CTedaHa



CrivparnbHas ranakTika Arp 188
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KapnukoBas BPG-ranaktuka
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[@a3onbineBble CTONObI
B TymaHHocTn M16







[MnaHeTapHas TyMaHHOCTb YnnTKa
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' TYMaHHOCTb

OpwvioHa




Théxpa

'

3fernbHast TyMawHHOCTb
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TyMaHHOCTb
KoHckas

‘ Fonosa

TpexpasgencHas
TYMaHHOCTL

Cxema pacnosioXeHus TyMaHHOCTVI
"~ KoHckaga ['onosa ‘



| KomMmeTa
xXemiia-
borirza

_ (Beiukasi
B coMeTa)




Kometa Nannes



[eneson x8OCT

[TNasmeHHbIR X80CT

CIpocHne KoMETsl



JleTawmn
METEOPWUT...




