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Kuauru nis gro6uresied aCTpOHOMUH
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= . E XypHan «3emnsa n BceneHHas» -
AcTpoHOMMYeCKui KaneHaapb Ha 2005 roa (apxue — 1,3 M6) * v N3naHMe ANS NIOBUTENEN ACTPOHOMUM
http://files.mail.ru/79C92C0B0BB44EDOAAED7036CCB728C5| &, C NonyBeKoBoW MUcTopuen

__—'— http:/earth-and-universe.narod.ru
AcTpoHoMMYeckuin kaneHaapb Ha 2006 rog  http://astronet.ru/db/msag/1208871
AcTpoHoMMYeckuin kaneHgapb Ha 2007 rog  http://astronet.ru/db/msg/1216757
o AcTpoHoMmyeckuin kaneHaapb Ha 2008 rog  http://astronet.ru/db/msg/1223333
AcTpoHoMuyeckuin kaneHaapb Ha 2009 rog  http://astronet.ru/db/msa/1232691
AcTpoHoMuyeckuin kaneHaapb Ha 2010 rog  http://astronet.ru/db/msg/1237912
AcTpoHoMMyeckuin kaneHaapb Ha 2011 rog  http://astronet.ru/db/msg/1250439
AcTpoHoMMYeckuin kaneHaapb Ha 2012 rog  http://astronet.ru/db/msg/1254282
AcTpoHoMMyeckuin kaneHaapb Ha 2013 rog  http://astronet.ru/db/msg/1256315
AcTpoHoMMYeckuin kaneHaapb Ha 2014 rog  http://astronet.ru/db/msg/1283238
AcTpoHoMMYeckuin kaneHaapb Ha 2015 rog  http://astronet.ru/db/msg/1310876
AcTpoHoMMYeckuin kaneHaapb Ha 2016 rog  http://astronet.ru/db/msg/1334887
AcTpoHoMMYeckuin kaneHaapb Ha 2017 rog  http://astronet.ru/db/msg/1360173
AcTpOHOMMYECKUM KaneHaapb Ha 2019 roa http://www.astronet.ru/db/msg/1364103
ACTPOHOMMYECKUI KaneHaapb-cnpaBoYHuMK http://www.astronet.ru/db/msa/1374768)
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ConHeyHoe 3aTtmeHne 29 mapta 2006 roga v ero HabmrogeHwe (apxve — 2,5 M6

“' http://www.astronet.ru/db/msg/1211721 :

ConHeque 3aTmeHue 1 aBrycta 2008 roga u ero Ha6r|ro,quMe apxvB — 8,2 M6
.ru/db/msg/1228001
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S KomeTbl U X MeToAbI UX Haﬁmo.qel-mu (apXVIB 2,3 M6)
http://astronet. ru/db/ms/1236635 a.:"-T" 1 #l'! '

«AcTpoOHOMUYeCKas raseta»
1‘ http://www.astro.websib.ru/astro/AstroGazeta/astrogazeta
u http://urfak.petrsu.ru/astronomy_archive/

ullhttp://www.astronet.ru/db/msg/1217007| 5 gl
AcTpoHOMMYeckune xpoHuku: 2005 roa (apxms — 10 M©6)

http://www.astronet.ru/db/msg/1 "17007' F‘ Tp O Vl LL K I/l HO \YJKO

AcTpoHOoMMYeckne XpoHuku: 2004 rog (apxus - 10 M6) b f
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AcTpoHOMMYecKkue xpoHuku: 2006 roa (apxms - 9,1 MG)

http://www.astronet.ru/db/msg/1219122 il l/l HT
AcTpOHOMMUYECKUe XpPOHMKM: 2007 ro.q apxws - 8,2 M6 = COBM e;,THo ¢ scieptific.ru
http://www.astronet.ru/db/msag/1225438%8 | htip://www.fvscience.ru/

MpotuBocTosiHus Mapca 2005 - 2012 rogpl (apxuB - 2 M6 .

http://www.astrogalax ru/download/MarsZOOS 2012.zip N . 2 JIi Ee My Ee H./ T bl
T http://elementy.ru )
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KH Ha aBrycTt 2019 roga http://www. astronet. ru/db/news “a
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Bbiweawme Homepa xypHana «He6oceoa» MOXHO ckavaTb
Ha cnegymowmx MHTepHeT-pecypcax:

http://lwww.astronet.ru/db/sect/300000013

http://www.astrogalaxy.ru

http://www.shvedun.ru/nebosvod.htm
http://www.astro.websib.ru/sprav/jurnalN (xypHan + Bce Homepa KH)

http://ivmk.net/lithos-astro.htm

CCbINIKM Ha HOBble HoMepa - Ha http://astronomy.ru/forum



YBaxaemble
JHOUTEN ACTPOHOMUM!

Jlygmuit B romy Mecsil s HaOMromaTened HamImx
mupot. Eme Temsble HOUM U TeMHOE HEOO MO3BOJIAIOT
BOIUIOTHTH B JKM3Hb JIIOOBIC IUIAHBL.. B I0’kHOW yacTH
Heba JIOMUHUPYET Jlernuit TpeyronsHuK,
00pa3oBaHHbIA SIPKUMU 3Be3namu Beroi, JleneObom u
AnbTavpoM - TJIaBHBIMH CBETOYaMH co3Be3auil JIupsl,
Jlebens m Opna. B oaroii ke wactm Heba BUIHBI
HeOOJIbIIE, HO OUYeHb MHTepecHble co3Be3aus CTpensl,
Jlucmukn u  Jenvpura. Y camoro ropusoHTa
pacHoNOXWINCh OXKHBIE co3Be3aust Crpenblia U
Kozepora. He meHee uHTepecHbI U, HAXOIALINECS UYTh
K 3amaxy oT 3eHuTa [paxon, I'epkynec um 3meeHocer.
Eme paneme na 3aman BumHel CesepHas Kopona,
Bononac, Tonwunme IIcei u Bomocsl Beponuku.
"BocTouHbli OUBU3MOH" TpenCTaBisAlOT Bonomnei,
Pei0b1, Ilerac, Aunpomena, Tpeyronsauk u OBeH. Ha
CEBEPO-BOCTOKE  OTYETIMBO  BHIHBI  KpacaBULA
Kaccuones, Ilepceit u Boszuumumil. Mneunsii Ilyth
TAHETCA C Iora K CEBEpO-BOCTOKY, IPOXOoAd BOIM3U
3eHuTa. OCOOEHHO KpacuBO IpeayTpeHHee HeOo, Koraa
HAYMHAIOT BCXOMUTH sApKue 3Be3xbl Tenblia, OpuoHa u
bnusnenos. Ilmtoc - TpaaWIIMOHHBINA aBI'YCTOBCKHUI
3Be3fonan Ilepcemn - omHO U3 caMbIX — SPKUX
ACTPOHOMHMYECKHX 3PENUI], OCOOCHHO IIPU OTCYTCTBUH
Ha HeOe JIyHBL...

JBoiinbie 3Be3nbl: o U [ Kozepora, y Jlenbduna; &
[eraca; ¢ Bomonest; v u p Jlpakona, p Jlebens; € u
JInper; n Kaccuomnen.

Ilepemennnbie 3Be3abl: Z bonbmoir Menseaunpl; SS
Jle6ens; B JIupsr; n Opna; U u d Ledest u np...

3B. CKOIIeHHMSl, TYMAHHOCTH U TaJaKTUKU: ¥ U h
Iepces, M2, M3, M8, M11, M13, M15, M27, M31,
M39, M52, M57, M92...
http://edu.zelenogorsk.ru/astron/constell/15aug.htm

SlcHoro Heba M ycneIHBIX HAOI0AeHMIT!

Peoaxyus scypuana «Heboceoo»

Cgepcrano 29.07.2019

B paGote Haj )KypHAIOM MOTYT y4acTBoBaTh Bee xenatonme JIA Poccnn m CHIU

Be06-pecypc xxyprana: http://www.astronet.ru/db/author/11506 , moura xypnana: stgal@mail.ru

Tema xypHana Ha Actpodopyme - http://www.astronomy.ru/forum/index.php/topic,19722.0.html
Be0-caiiter: http://astronet.ru, http://astrogalaxy.ru, http://astro.websib.ru, http://ivmk.net/lithos-astro.htm

CopepxaHue

4 HebecHbrid Kypbep (HOBOCTY acTpoHOMMM)
MoxHO nu pacnosHaTb XKU3Hb
Ha Aanekou nnaHerte?

7 3séspbr cesepHoro Heba
Hurkonavi JemuH

13 Mowu nytewecTtsus
K HebecHou Llenouke
borycnas BurnrounHckac

18 WNctopua actpoHomum Havana 21 seka
Araronmi MakcumeHko

26 He6o Haa Hamu: ABIYCT - 2019
Anexcarap Kosznosckui

Oobnokka: Heoovlunas zopa Axyna na
acmepoude llepepa
http.//'www.astronet.ru/db/apod. html

Kaxk Bo3HuKa 3Ta HeoObryHas ropa? IlosBuinacs HoBas Teopus. ['opa
AxyHa — camas OoJbIlas ropa Ha CamMoM OOJBIIOM acTepouje B
naureil ConHeuHoil cucreme — llepepe, KOTOpbIH 0OpalaeTcsi BOKpYr
CoJHIa B TJIaBHOM I10siceé acTepouioB Mexay Mapcom u lOnutepom.
Huuero momoOHOro rope AxyHa dYenOBEYECTBO IOKA HE BHIEIO.
Hampumep, ee CKIOHBI MOKPBITHI CTAPbIMHM KpaTepaMH U MOJIOJBIMH
BEPTUKANBHBIMH II0JIOcaMH. B HOBoOH  rumorese, OCHOBaHHOM Ha
MHOTOYHCJIEHHBIX M3MEPEHUAX CHJIbI TSHKECTH, NPEAIonaraercs, yro
ITy3bIPb M3 TPSA3M HOIHSIICS U3 TIIYOMHBI KapJIMKOBOM! IJIAHEThI CKBO3b
ee JICAAHYIO IIOBEPXHOCTh B CJaboi Touke, OOraToid Xopormio
oTpakalolllell CBET COJbIO, M 3aTeM 3amep3. SIpkue MoJoCH,
BO3MOXKHO, TIOXOXH Ha JPyrM€ MecCTa, COJep)Kallue HeAaBHO
BBIILIE/IIIEE HA TIOBEPXHOCTh BEIECTBO, TAKUE KAK 3HAMEHHTBIE IPKHE
nstHa Ha Llepepe. O1o nndposoe n3obpaxeHne, Ha KOTOPOM BBICOTHI
yBEIMYEHbl B JBa pa3a, OBUIO CO3JaHO HA OCHOBAHMH KapT
noBepxHocTu Llepepsl, nomyuyeHHbix B 2016 rogy aBTOMaTH4ECKUM
kocmuueckuM anmnapatoM "Paccser”. "PaccBer" ycremHo 3aBeprum
cBoo muccuio B 2018 romy, oH mpomgomkaer oOpamaThCs BOKPYT
Llepepsl, oaHAKO M3pacxXojoBajl BCE TOIUIMBO, HEOOXOAMMOE IS
HaBeJIeHHs aHTEeHH Ha 3eMIIo.

ABTOpHI M npaBa: Annapat "Pacceer”, HACA, JlaGoparopus
peaktuBHOro aswxkenus — Kanrex, Yausepcurer Kamudopuuu B Jloc-
Anjpxenece, Mucruryt Makca [Tnanka uccnenoanuii ConHeuHoi
cUcTeMBbl, A3poKOocMHUYECKHH LIeHTp ['epMmanumn

Iepesoa: 1.10. LiBeTkoB

© Hebocesoo, 2019




HEBECHbLIW KVYPBEP

MosKHO J1M PacloO3HATH KU3Hb
HAa J1aJIeKoil Iianere?

Ipoexm TPF (NASA)

N3 nucbma npodeccruonalia

Henasno B TpB-Hayka
JIUCKYCCHSI O BEPOSITHOCTU 3apOXKIACHUSL KU3HU
HA NOAXOMAIICH  IUIaHeTe. OTO  Ta BEPOSTHOCTb,
0 KOTOPOH MOXXHO TEOPETU3UPOBaTh, HO KOTOPYIO
HENb3sl U3MEPHTh, MOKyJa HaM HW3BECTCH JIMIIb OIUH
ciyuaii. Hy>xeH X0Ts OBl ellie OfMH, ¥ TOT/Ia YK€ MOXKHO
OIICHUTH 3Ty BEPOSITHOCTH C TOYHOCTBHIO JO MOPsIKA
BEJIMYUHBI. Pa3roBOopsl Ha 3Ty TeMYy BEAYTCS IaBHO,
9THM, B YaCTHOCTH, 3aHMMACTCs HayKa I10J] Ha3BaHHEM
«actpobuomorusiy. OOpereT M 3Ta Hayka INpEAMET
HaOmonenus? Mcxoms W3 JaHHBIX  KOCMHUYECKOI'O
Teneckona «Keriepy, MOXXHO IPUOTU3UTEIBHO OIICHHUTH
BEPOSATHOE PACCTOSHHE 10 OMIKANIINX 3eMJIICTIOT00HBIX
IUTAHET Y COJNHIICHIOAOOHBIX 3Be3A. JTO HE ImpocTas
OIICHKA — OHa TpeOyer IKCTPATOJISIIINA
OT KOPOTKOIICPHOJUYCCKUX IUIaHET (KOTOpBIC JIETKO
00HAPY)KUBAIOTCS) K JJTUHHOMEPHOAMYCCKUM (Y€l rof
CpPaBHUM C 3¢MHBIM), KOTOphIXx «Kemiepy moutu
He Buzen. Pesynsrat — okoino 15 niu 20% 3Be3n Tuna
ConHIla WMEIOT 3eMJICTIONOOHBIC IUIAHETHI B 30HE
00UTaEMOCTH.

myOJIMKOBaNach

HoBOCTHACTNOHOMIAN

BepositHoe paccrosiHne g0 Onwkaiimeld  1momoOHOM
TUIAaHETHI OKa3bIBaeTcsl B mpezeax 20 CBETOBBIX JIET.

Kak yOenuThCsl, 9TO Ha IUIaHETe, HAXOMSAIICHCS ajbIiie
JIECATH CBETOBBIX JIET OT HAac, €cTh >kKU3Hb? KoHeuHo,
WCKATh ee MPU3HAKH HY)KHO MpEXIe BCEro B aTMochepe
IJIaHeTbl. B mpuHIMIe, MOXXHO H3ydaTh OTpPa’KEHHBIH
CHEKTp (HampuMep, TaK Ha3bIBae€MbIl KpacHBIA Kpaii
B aib0€0, CBSA3aHHBIA € XJIOPOQWLIOM), HO JIO €ro
JIETeKTUPOBAHUs €Ile TaK JaleKo, YTO OCTaHOBHMCS
Ha UCKOMBIX  MPHU3HAKaX B CHEKTpE  IOIIONICHUS
atMochepsl. EcTh U 1IaHC yBUAETH NMPHU3HAKH JKU3HU
B CIIEKTpE TIOTJIOIIEHUSI CBeTa 3Be3Ibl aTtMocdepoit
TpaH3UTHOU TMaHeThl? WM, 4To ClIOKHEW, YBUIETHh
WX B CIIEKTPE COOCTBEHHOI'O TEIUIOBOTO  HM3JTydEHUs
IJIaHEeThI? Ot MIPU3HAKU MO-PYCCKHU
Ha3bIBAIOTCSl OMOMapKepamMu (4To HEeyJauHo,
MIOCKONBKY  €CTh  II€PEeCc€YeHHEe  C MEIUIMHCKUM

TEPMHUHOM); B aHIJIOA3BIYHOM JMTEpaType npeodiagaer
TepMuH biosignature. OOIIEU3BECTHBIH OHOMapKep —
KHUCIIOpOA, TOYHee, JUHUU moryomeHus O, win 030Ha
O;. IIpocroii u HempaBUIBHBIM OTBET Ha BOIPOC «KaK




O0OHAPYKUTh KHU3HB?» — 3aperuCTpUPOBATH
Ha JK30ILIaHeTe KHCIIOPOZ U TIPHUITUCATH ero
MIPOUCXOXKACHUE (POTOCHUHTE3Y.

Bot onun U3 KOHTPIPUMEPOB.

Kucnopon MOKET 00pa3oBBIBaTHCS pu

dboTomucconuanu MOJNEKYNT BoJbL. Jlerkuil BOmOpoOa
yJeTaeT B KOCMOC, TSKEJIbIH KHUCIOpoa octaeTcs. Ecmu
IUTAaHETA HAXOMUTCSA B 30HE JKU3HH arpeCcCUBHOrO
KPAacCHOr0 KapjMKa, H3IyYarolmiero MHOTO pEHTTeHa
U yabTpadHoseTa, TO JUCCONUHPOBATH MOXKET BCS BOJIA.
Ecnu BoApl M3HAYalnbHO OBLIO JOCTATOYHO, IUIAHETA
MOKET  OKa3aThCsi  C KUCIOPOTHOW  aTtMocdepoit

c naBnenneM 100 Oap — xak Ha Benepe, TONBKO
¢ kuciopogom Bmecto CO,. U kakas Tam >XU3Hb?

Puc 1. DO¢pexm xonoowoit nosywku — wana
2p0306020 obraka. Jlocmueas ee, nap He NOOHUMAEMCs
sblue — oanvuue HayuHaemcs yemouuueas
cmpamocghepa € 8bICOMHBIM pocmom
memnepamypul. duskyswondersite.com

Ecte w nopyrue, He CTONb pajuKalbHbIE BapHUaHTHI
BBICBOOOXKIICHHMS ~ KHciopoma.  Takum — oOpasom,
Kaszajoch Obl CaMblii HaJIEKHBI OHMOMapKep Ha caMoM
Jiesie COBCEM He 0e3yCIIOBeH H TpeOyeT OCTOPOXKHOTO
noaxona. Ecte u npyrue Ouomapkepbl — MeTaH (€cTh
Ha Mapce ¥ B OrpOMHOM KonuuecTBe Ha Tutane),
3akuch a3zora N2O U HECKOJNBKO JAPYTHX JIeTYYHX
coenmuHeHni. OJHAKO OCTAHOBUMCSl Ha KHCIOPOAE —
Ha 3eMJIe OH caMblii 3aMETHBIM 3HAaK >KM3HU: JIETKO
JIETEKTUPYETCsl,  CHJIBHO  IIOTJIONIAET  W3JIydeHHe
B uH(pakpacHOH  00NAcTH, JIETYYUH, XHUMHYECKH
aKkTHBHBIH. B cBOoe Bpems mpu BbIOOpE YacTOTHOTO
JMara3oHa IPOeKTa KOCMHUYECKOro wuHTepdepomerpa
TPF (Terrestrial Planet Finder — Jlerekrop maner
36MHOT0 THMA) pEIIMIH, YTO HAJ0 OMHPATHCS
Ha KUCIIOPOJI, TaK KaK «OJisl HOPMAbHOU 3eMAeN0000HOU
naaHemvl, PAcnoiodlceHHou 6 30He ooumanus, O;—
Hadexcuwlll  unouxamop ocusnuy (DesMarios et al.
2002). C Tex mop mpoILIo MHOTO BpeMeHH, poekT TPF
3aKpBUIH, a K KHCIIOPOAY B KauecTBe OMoMapkepa CTallud
OTHOCHTECS C OOJBIINM CcKercucoM. JIeno B TOM, H4TO

€CTb  IPOLECCHl  BHICBOOOXKAGHUS  KHCIOPOZA,
KOHKYpHpYIOIIHe ¢ (GOTOCHHTE30M Haxe [UIs IUIaHET
B 30HE OOUTAEMOCTH.

3emito crpaxyer oOT (oTONM3a BOASHOIO Mapa Tak
Ha3bIBaeMasi XOJIOZHAS JIOBYIIKA — 30Ha
C MUHUMAJbHOW  TeMIepaTypoll B BepXHEM  cCJoe
Tporocepbl. TaM map KOHIEHCHPYETCS M B KOHEYHOM
cyeTe BBINAJAaeT B BUJAE OCAAKOB. B pesymbrare ero
KOHLIEHTpals B cTparocepe  CTAHOBHUTCS  TOYTH
Ha TPH TMOpsKa MeHbIIe. be3 XOIIoJHOH JIOBYIIKU Tap
JIOCTHTAET BBICOT, 00ITyqaeMbIX KECTKUM
yabTpaduoneroM, rae MoJeKyaa BOIbI AWCCOLMUPYET,
BOJIOPOJ  yJIETaeT, aaroM KHCIOpoJa  OCTaeTcs
W cOMBaeT  CTOJKY  YAaJeHHOro  HaOJroJaTens.
ITo onenkam Wordsworth, Pierrchumbert (2013) stor
mporiecc MokeT HarHaTh 10 0,15 ©Oap kuciaopoxa.
Jlanbpiie cam KUCIIOpOJ CO3/ae€T XOJOAHYIO JIOBYIIKY
1 GOTONU3 BOJBI MPEKPAIIAETCS, HO TAKOTO KOJMYECTBA
KHCJIOPOZA BIIOJHE JOCTATOYHO, YTOOBI NPUHSATH €ro
3a OMOTCHHBIH.

UroObl  xoNomHas ~ JIOBYIIKa  ()YHKIIMOHHPOBAIA
M3HAYaJIBHO, HYyXHa ¢dboHOBas atMochepa
W3 yCTOMYMBOrO  Tra3a, KOTOPBIit HE CIoco0eH
KOHJICHCHPOBATHCS  WJIM  XUMHYECKH  CBSI3BIBATHCAL.
Jlyaumi#i nmns 3TOro raz — asor; romurcs U Oonee
penkuit apron. Ilo3TOMy, €CIH MbI BUIUM MHOTO
KHCJIOpO/ia B aTMOc(epe TUIaHEThl B 30He 0OUTAeMOCTH,
MPEeX/Ie BCETrO HAJ0 MPOBEPUTH, €CTh JIH TaM a30T. ITO
HE TAK MPOCTO —  MoJekyaa N, He aeT  JIHHUI
MOTJIONICHHST B BUIMMOM U HH(PaKpPaCHOM Juana3oHe.
3amenuThcss MOXHO 32 mapHble  Monekynbl  (Np),,
B HEKOTOPOM KOJIMYECTBE MPHUCYTCTBYIOIINE B a30THOM
atMocepe. Ho ux BKJIaj B IOMVIOIIEHHE HE CTOJb
Beiuk. Benwuuny sddekra omenmBaium Schwieterman
et al. (2015). IIpencraBneHue o pe3yabTaTe IaeT puc. 2,
rJe TIPUBEICH CMOICIUPOBAHHBIA TPAH3UTHBIA CIIEKTP
3emnn (kak eciau Obl HaOmogaTh 3emuto Ha (oHe
ConHua) cazotoM u0e3 Hero. ODQQekT H3Mepum,
HO I8 HaOmofeHWH ¢ OONBIIOTO  PacCTOSHUS
yApy4arole Majl.

EcTh w apyrue BapHaHTBI BBICBOOOXICHUS OOJBIIOrO
KonuuecTBa kuciopona. Hanpumep, ¢poronuz CO,. Dtor
clydail  pacro3HaeTcss 110 OOJNBIIOMY — KOJIMYECTBY
CO; B atmocepe. Ecnu IJiaHeTa cyxas,
TO NOAABJSIETCSI ~ OCHOBHOM ~ CTOK  KHCJIOpoJga —
KaTaJIUTUYeCKass PEKOMOWHALUs YIJIEKHCIOro Tasa.
BoaTtoM ciiyuae B atMocdepe HE JODKHO OBITH MapoB
BOJIBI.

B nienom, OnoMapkepbl BO IVIaBE C KHUCIOPOIOM JAOT
JIUIIB yKa3aHue: «CMoOTpUTE  BHHUMATEJBHEH!».
B nmpuiiokeHne k OmomMapkepy HY»KeH KOHTEKCT — BCE,
YTO M3BECTHO O IUIAHETE U POAMTEIHCKOM 3Be3fe, BCE,
YTO  MOYKHO  BBIACHHTH  C IIOMOIILIO  MOJEJIEH.
B Onmkaiinieli mepcreKTUBE JOOBITH  HEOOXOMUMBIH
KOHTEKCT OyIeT HENpOCTO Jaxe JUIS TPaH3UTHBIX
IUTaHeT, TeM Oosee y 3Be3x kiacca G.

Kpome GroMapKepoB CYIIECTBYIOT
U aHTHOMOMAapKEphl —  JETEKTHPYEMble  MPUMECH
B atMochepe, KOTOpbIe CBHJICTEIILCTBYIOT




0 HEOOMTAEMOCTH  [UIAHETHI. Haubonee  yacto
obcyxnaemblii — yrapubiii ra3 CO — He MoToMy, 4TO
OH SIJIOBHT JUTS YelloBeKa (Ha000pOT — XOpolIas MHUIla
U (POTOCHHTE3UPYIOIIUX OPraHU3MOB), a IIOTOMY, YTO
CBHJIETEIBCTBYET 00 oTcyrctBurM  Bojabl. CO merko
HUAEHTU(DHUIUPYETCS B CIIEKTPE MOTJIOMIEH ST aTMOCHEpHI
miaHetsl. Ho ¥ 3/1ech HET OJHO3HAYHOCTH, HANpPHUMED,
Schwieterman et al. (2019) mokaszanu, kak Ouocepa

TaM OynyT oOHapyXeHbl OMOMapKepbl, HO Kak pa3 s
IUIaHeT Yy 3Be3x Kkiacca M meHa OuomapkepoB
HauMeHblIass. VIMeHHO y HUX MHTEHCHBHEH BCEro UIEeT
¢oromuz Bomsl u CO,, HMMEHHO Yy HHX B paHHEH
MOJIOZOCTH 3BE€3[bl MOXET HATH KaTacTpoduuecKuii
¢doronu3, CIOCOOHBIN NaTh KUCIOPOIHYIO aTMochepy
MIPEBOCXOISIILYIO IO TOJIIIMHE YIIIEKUCIIOTHYIO
BEHEPHAHCKYIO.

MOXET npouszBoauTs CO B JIETEKTUPYEMBIX
TpaH3uTHBIE IJTAHETHI B 30HE OOMTAaEMOCTH 3BE3]] THUIIA
ConHua, BeposTHO, OymyT HalIeHBI
85.4f ... w/o (N,), & N,-0, 1 Ha pacCTOSAHUM IIOpsJKa COTHH CBETOBBIX
asol — W (No), &N,-0, jer (cedyac HM3BECTHO HECKOJBKO INTYK
= Ha PacCTOSIHUU OOJBIIE THICSYH CBETOBBIX
g 850 Jer). HUccnenoBanne ux armocgep
= Lo B IIPUHITUIIE  HE Oe3HaneKHO. [ opas3io
- OoIbIIE TEPCIIEKTHBBI MOTIU OBl JaTh
g 84.6 KOCMHUYECKHE nHTepdepoMeTps
= C IpSAMBIM HaOII0IeHUEM ONM3KIX
b HETPaH3UTHBIX TUIaHET. VBH,
84.2 ] COOTBETCTBYIOIIME TPOEKTHl  3aKPBITHI.
, 0.08 — : : : : : ] Ho 6ynem HaZesITbCs Ha Iporpecc
g gosf ~~ Residuals " ] MeronoB HaOmroneHus. Hacramer Bpewms,
£ .04} o % ] KOrJla HAYHYTCS CEpPHUHBIE OTKPHITUS
£ 0.02} P - ] ONMM3KMX aHaloroB 3emid. Bor Torma
g ‘
S 000 mmmmmmmmmmmm == Nmmmmmme =t o U HauHeTcs MOroHA 3a OMoMapkepamu!
3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0
Wavelength [m] ~
A ceiluac  cocTOSHHE  Jiell  MOXHO
KOJIYECTBaX.

MOABITOXKHUTE  cleAylonmM  obpa3zoM.  HamexHbix

Puc 2. O¢gexm noenowenus (N2)2 — noocanyil,
eOUHCMBEHHAST 3aYyenKa OJisi 0emeKmupo8anus a3oma.
Cmoodenupogannulii cnekmp No2I0ueHUss ammocgepul
3emnu onst VOANIeHHO20 Habnrooamers,
peaucmpupyiowezo ee mpauzum. IDghpexm azoma —
PazHUYa Medicoy KpACHbIM HYHKMUPOM U YepHOU TUHUel
Bnpouem,  asom —  gecbma  pacnpocmpaneHmblll
onemenm. B Conneunotl  cucmeme  oH Qomunupyem
6 ammocgpepax  3emnu  u Tumana, a6 moacmou
ammocghepe Benepvr azoma 6 mpu pasza 6oavuie, uem
6 3eMHOU. Buoumo, xoeda-mo Bewepa mooice umena
asomuyro ammocgepy. Omo  npounas — MojeKyid
U K momy gice  00CmAamoyHo  msadjcends,  NoIMomy
asomuas ~ ammocgepa  ycmouuuséa.  Tak  umo
HedoCmamox azoma npu HAYuu 600bl U KUCIOpoOd
6 ammocghepe nianemvl — CKopee NAMONO2Us, HeM
npasuno. Ilosmomy, eciu éce-maxu Oyoem o0OHapyceH
KUCTIOPOO Y NIaHembl — 3eMHO20  MUNnd 6 30He
obumaemocmu, K 9MOMY CHIOUM OMHECHUCL OYeHb
cepwvesno. Ckopee 6ce20, Ha niameme ecmv U A30m
u xonoouas nosywka. Koneuno, «omunecmuco cepoe3no
He 3HaUUm  «numov  WAMRAHCKOE 30 OMKpbImuey —
6NONIHE ~ BO3MOJICHO,  YmMO  Jicu3Hb 60 Bcenennoti,
0CObEHHO  (POMOCUHMESUPYIOWAsL HCU3Hb, — 20PaA300
bonee peoxull ¢heHOMeH, HweM aOUOSeHHbI KUCIOPOO
Y nAaHembl 8 30He JCUZHU.

B uerom Hagexael Ha cKopoe OOHapyKeHHE >KU3HH
Ha 9K30IUIaHeTax JOBOJbHO mpu3pauHbl. Ckopee BCero,
MEepBBIMU  OyIYT HCCIIEOBaHbl aTMocepbl IIaHeT
B 30HE OOMTAaEMOCTH KpAaCHBIX KapJIMKOB — WX MHOIO,
BEPOATHOCTh TPAH3UTOB BeNUKA (M Y)K€ HaieHbI
ONM3KHE TpPaH3UTHBIE IUIAHETHI), BKJIAJX MOTJIOUICHUS
aTtMochepoil ITaHeThl Ha (JOHE 3BE3/bI HA JIBA MOPSIKA
BhbIe, yeM g mapel 3emnss — ComnHue. Bo3MokHo,

OMoMapKepoB KaK TAaKOBBIX HE CYLIECTBYET. 3HauyeHHE
Ouomapkepa (Kak ¥ aHTHOMOMapKepa) CHIILHO 3aBHCHUT
OT KOHTEKCTA: THIT 3BE3/Ibl, HHTEHCUBHOCTh OOJIyYEHUs
IUIAaHETBI, €€ Macca,  BOASHOM  map,  Jpyrue
COCTaBIIAIOLINE ATMOC(EPHL.

Ectb, moxanmyd, oguH ciy4yail TOBOJBHO HaAEXKHOIO
(HO HE CTONPOIEHTHOI'0) MIpU3HAKa
(doTocuHTE3UpYIOLIEH KU3HU: 3eMJIEHO00HAs IIaHeTa
B 30He oOuraeMocTu 3Be3mbl Kiacca G ¢ 6onpLIINM
KOJIM4ECTBOM aTMocepHoro kuciopona. s monHoH
YBEPEHHOCTH HYXXHO yOemuTbCs, 4YTO TaM €cCTb
TPYIHOOOHAPYKUMBIH a30T. XOTS MIAHCHI, YTO €ro TaM
HET, JOCTaTOYHO MaJbl, U IPU OTKPBITUM HECKOIBKHX
MOAOOHBIX IUIAHET YK€ MOXHO IHUTh LIAMIIAHCKOE.
A xorga  3TO  TPOU3OWIET — U IPOM3OHAET U
BOOOIIE — MOXKHO TOJIBKO TaaTh.

Jlumepamypa

1. DesMarais etal., 2002, Astrobiology, Vol. 2,
Iss. 2, pp. 153—181.

2. Edward W. Schwieterman etal., 2015, The
Astrophysical Journal, Vol. 810, Iss. 1, article
id. 57, p. 15.

3. Edward W. Schwieterman etal., 2019, The
Astrophysical Journal, Vol. 874, No 1.

4. Wordsworth Robin; Pierrehumbert Raymond,
2013, The Astrophysical Journal Letters, Vol.
785, Iss. 2, article id. L20, p. 4.

opuc LmepH,
Tpownnxwuii Bapuant 07.05.2019 / Ne 278 / c. 1-2/
https://trv-science.ru/2019/05/07/mozhno-li-




:iCTPOHOMUYECKME HABIIOLERNA = .5, 7 o

S " b . b L
; S

CERBENHOIO0,

fanspras
.

Manan fegeanus

Lo

Eorbwamiienseiia

ARk 2
L

Mansii Nes

3ehns, Shakhty, O i 18.2 Kfc  2019-01-17 18:06:27 UTC+03:00

Ecimu MBI BKIIOYMM OTOOpa)KeHHWE CO3BE3AUH, TO

OOBLIYHO 3HAKOMCTBO C HAIMM CEBCPHBIM HeboM YBUOUM, YTO 3J€Ch CO3BC3IUIO Bonpmioit MCI[BCI[I/IHH

Ha4YWMHACTCA BOT C OTOro CO3BE3aUA — C CO3BE3OUA

bonbmoit Mensenuiipl. [Touemy Mbl HaUMHAEM WMEHHO
¢ Hero? Bo-nepBrix, co3pe3aue bosbiioit MenBenuiis
SIBISETCS HE3aXOMAIUM — T.€. Korjga Obl MBI HH
MMOCMOTPEIN Ha HEO0O — 3MMOI, BECHOH, JIETOM WU
OCEHBIO, MBI BCET'/Ia €r0 TaM OOHAPYKUM. A BO-BTOPBIX,
OHO, OCOOEHHO €CIIM TOBOpUTH 00 actepusme «Kopmr
bonbmioit MeaBenuiby COCTOUT U3 JOCTATOYHO SIPKUX
3BE3M M JICTKO JOCTYIHO JUIA HAOJIOACHUS Jaxe
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COOTBETCTBYET (UTypa TOJCTOrO0 MEABEIS C JUIMHHBIM
xBocTOoM. Kak MBI 3HaeM, y MeBeel TaKoro JAJITUHHOTO
XBOCTa He OBIBa€T M IS TOTO, 4YTOOBI OOBSICHUTH €ro
HaJIM4Ke, APCBHUMU TpeKaMH ObLIa MpHIyMaHa Iieas
JIETeH/1a, coryiacHo KoTopoii bombiias Mensenuna — 3to
uumpa Kammucro, 3abpomienHas Ha HeOo 3eBcoMm.
CymectByeT © Jpyroe, Oonee mpaBaonogo0HOE

00BsCHEHUE 9TOMY XBOCTY — BO3MOKHO, IPCBHUC I'PEKU
WMEIU BEChbMa OTJaEHHOE MpEACTaBJICHUE O BHCIIHEM
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8100

* Mannyke

BONsWa®MeaBeaHLa

IAaneif Mee



3ehnd, Shakhty, 0 i 13 70.9% 18.2 K/ 2019-01-17 18:09:07 UTC+03:00

BUIC MEI[BCI[eﬁ 10 TOM HpOCTOﬁ MIpUYUHE, YTO MCIABCIU
B FpeuI/II/I HC BOIATCA.

ITomumo TOrO, 4TO S YK€ BaM pacckaszay, CO3Be3/He
Bonpmoit Measeaunpl Tak)Ke HMEET OUYEHL Ba)KHOE
HaBHUTaI[MOHHOE 3HAYEHUE — JIEJIO B TOM, YTO MMEHHO C
€ro MoMOoIIbI0 MBI HileM Ha HeOe IlomspHyro 3Be3qy —
OCHOBHYIO HaBHTaIIMOHHYIO 3Be31y Ha HeOe. Kak MbI €€
nmemM? Haxomum caavana Ko Bosbmioit Menseauiipl,
yepe3 JiB€ KpaiHue 3Be3JIbl ATOr0 KOBINA (HA3bIBAIOTCS
onn Jlyoxe u Mepak) mpoOBOAUM BOOOpaKaACMYIO
JIMHUIO, KOTOpas YKaKeT HaM Ha emg OJHY 3BE3/Y, YKe
B co3Be3guu Manoit Measenunpl, O APKOCTH
cpaBHUMYIO co 3B&3mamu Kosima — 3ta 3Be3na u Oymer
ITonsapHoii.

[TonspHas 3Be3/ma Bcerja ykasblBaeT HaM HampaBlieHHUE
Ha ceBep — T.€. €CIM Mbl MpoBeNEM el OIHYy

3ekna, Shakhty, O ¢ 2018-01-17 18:12:32' UTC+03:00

BonowaaMenseniua

| /\/

BOOOpa)kaeMyl0 JIMHUIO — Ha 3TOT pa3 or [loisipHoii
3BE€3/IbI K TOPU3OHTY IO KpaT4yalieMmy IyTH, TO 3Ta
JUHHUS ~yKOKET HaM  HAIpaBJICHHE Ha  CepBep.
JIrobonbiTHO OTMeTUTHh, uTO IlojsipHas 3Be3da He
MEHSET CBOET'0 MECTOIIOJIOKEHUS Ha HeOe ¢ TeyeHUueM
BpeMeHHU. ECi MBI 3aITyCTHM BpeMsi ObICTpee — CleNlaTh
9TO MOXKHO B JIFO0OH MporpaMMe-IUIaHETapUU, TO MBI
YBUIUM, YTO BCE 3BE3BI HA HEOEC COBEPIIIAIOT KPYTOBBIE
JBIKCHUS, O0YCJIOBJICHHBIC BpalllcCHUEM 3eMJIH BOKPYT
cBoeil ocu. Bce 3BE3mbl, kpome omHoM — IlonmspHOIA.
[TonspHas 3Be3na ke BCE BpeMs OCTa€Tcs Ha ONHOM H
TOM € MecTe Ha HeOe M BCerma yKasbIBaeT HaM
HampaBjeHue Ha ceBep. Kpome Toro, mo BbICOTE
[MonsapHoit 3Be3AbI HAJL TOPU3OHTOM MBI  MOXKEM
OMpPENECNIUTh IMUPOTY MecTa HaONIOMeHHS — YeM
[NonspHas 3Be31a BBINIC, TEM MBI HAXOIUMCS CEBEPHEE,
OJIIDKE K CEBEPHOMY TOJTIOCY. UeM HIKE - TEM I0XKHee U
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OJIrKe K 9KBATOPY MBI TPOBOJIMM CBOH HAOITIOICHUSL.
PaHpile  MyTENIECTBEHHHWKA W MOpEIUIaBaTeln
NPOKJIAABIBAIA CBOH TyTh, OMNUpAsACh Ha 3HAHUS
3Bé3aHOro Heba. [la u ceifuac KamutaH JrOOOTO CyIHA —
OyJb TO CYIHO MOpPCKOE WIIH BO3IYIIHOE, MOJDKEH
Ha3yOOK 3HATh METOMIBl ACTPOHABHIAIMH, VIS TOTO,
9T00bl WMETh BO3MOXXHOCTH TMPOJNOXKHTH MAapuIpyT
KOpaOJIsl WiIM caMoJiéTa B TOM ClIydae, eCld T0 TeM HITH
HWHBIM TPUYHUHAM HABUTAIIMOHHOE O0OpYJOBaHHME Ha
Kopabnie BBIHAET W3 CTPOS. A 3TO, K COXAJCHHIO,
CITy4aerTcsi BO BpeMs MOJOMOK WJIH PAa3HOTO poja
HEIITATHBIX CUTYAIHil.

ITomumo co3Be3muii bombmioit m Mamoit Mensequt,
31IeCh, B CEBEPHOM YacTH Heba, MBI MOXKEM HAaWTH ermé
HECKOJIbKO CO3BE3/IUH, HA3bIBAEMBIX OKOJIOIMOJISIPHBIMU
Wik He3zaxomsmmMu. lIpexae Bcero 5TO, KOHEYHO,
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co3Be3aue JlpakoHa, KOTOpOE SIBIACTCS OJHUM U3
caMbIX OOJBIIMX Ha HeOe W 3aHMMAEeT IO IUIOLIAIN
BOCbMO€ MecTo u3 88 BO3MOXKHEIX. K cokajeHuro,
COCTOMT 3TO CO3BE3JME M3 JOCTATOYHO CIAOBIX 3BE37 U
Ha TMpPAKTHKE B YCIOBUAX TOPOJCKOA 3aCBETKH MBI
CMOXEM JIETKO YBHUIETh TOJNBKO actepusMm «l oioBa
JpakoHa».

JBa npyrux OKONOHOJSIPHBIX co3Be3mus — JKupad u
Prich mpuMeYaTenbHBI TEM, YTO IMOSBHINCH Ha HeOe
CpaBHUTENHLHO HeAaBHO — Jjumb B XVII Beke, B TO
BpeMs KaK OCTaJbHBIC CO3BE3IUS CEBEPHOro Heba
MU3BECTHBI el€ cO BpeMEH aHTHUUYHOCTH. CBS3HO 3TO C
TEM, YTO JaHHBIC CO3BE3UA JIeKAT B KpaiiHe OemHOU
3BE€3MaMu 00JacTH Heba, He cojepXkalledl HU OJHOTO
SIPKOTO WJIM TIPUMEUATENHHOT0 JUISI HEBOOPYKEHHOTO
rya3a oObeKTa.
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.
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CrenyromuM OKOJIOMOJISIPHBIM ~ CO3BE3/IUEM  SIBJISICTCS
cossesaue Kaccuomnen. Haiitu ero Ha HeOe O4e€HB JIETKO
— OHO COCTOMT M3 BECbMa SPKUX 3BE3J M HMeEET
pUMEYaTeNIbHYI0 (GOpMy B BHIE OYKBBI «M» WIH ke
JIATHHCKOH « W» - CMOTpSI ¢ KaKOH CTOPOHBI MBI Ha HEro
ITOCMOTPHM.

Taxke K YUCITy OKOJOMOJISIPHBIX TPAIUIIMOHHO OTHOCST
cospesaue lledes. Spxkux 3BE3D B HEM MBI HE
00HApPY)KUM, HO 3aTO 3/I€Ch MBI MOYKEM HAHTH eIé OIUH
HWHTEPECHBI M, MOXHO CKa3aTh, NakKe YHHKaJIbHBIN
00bekT — 310 I'panaroBas 3Be3na ['epmierns. [Touemy eé
Ha3bIBAIOT IpaHaToBoi? Bc€ nmeno B ToM, 4TO 3TO OHA
U3 CaMBIX KpacHBIX 3BE3] Ha HAIllleM HeOe — eCITU MBI
MMOCMOTPHUM Ha He€ B TEIECKOM WA XOPOIIHA OMHOKIIb,
TO camH B 3ToM ybOenumcs. Hy a 3Be3noii ['epiernst ona
HA3bIBACTCS IOTOMY, 4YTO TMEPBBIM  aCTPOHOMOM,

&rdﬂah‘d\a Beprywka

Miuap
-

Angkang

ranakTiva BoAOROpOT

3eHNA, $68943'38", $42°0226" M326.1° * 18.2 K/  2019-01-17 15:25:30 UTC+03:00

o0OpaTHBIIMM BHHUMaHWE Ha 3Ty €€ OCOOEHHOCTh OBLI
aHTTTMYaHUH YWibsaM [epriesb. JII0OOMBITHO, HO 3TOT
00BEKT MHTEPECeH HE TOJBKO C ACTETUYECKOW, HO H C
acTpo(pU3MYECKOl TOYKH 3pEHUS] — JAENO0 B TOM, 4YTO
3Be3/a [epriesst ABJsIETCA OMHOM U3 CaMbIX OOJBINUX U
B TO JK€ BpEMS XOJNOAHBIX 3BE3N — €€ IuaMerp
npuMepHo B 1500 pa3 npeBocxoaut nquamerp ConHua, a
Temrepatypa ¢orocdepsl cocraBiusier Bcero 2000
rpaaycoB 1o Lenscuro. Kazanocs 661 — 2000 rpamycos,
3TO O4YeHb W O4Y€Hb TIOpsSY0, TOpa3lo  BHIIIE
TeMIIepaTyphl TUIaBJIeHus keie3a. Ho ecnu Mbl cpaBHEM
9TO 3HaYEHHE C TEMH, KOTOPBIE XapaKTEePHbI ISl JPYruX
3BE31,, TO MBI MOWMEM, YTO CIIOBO «BCET0» B JaHHOM
cirydae BIojHe yMmecTHO. Tak, Hanpumep, y ConHia 3Ta
TemnepaTypa cocraBiaser okono 6000 rpamycoB, y
Cupuyca — okoio 10000 rpamxycoB, a y Ciuku — 1 TOro
6oneie, nopsaka 30000 rpamgycos.
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Boo0bime ke, kpoMe 3BE3 M CO3BE3/IHIA, TaHHAs 00J1acTh
HeOa TakKe HMHTEpeCHa M HEKOTOPBIMH OO0BEKTaMU
JaJbHero KocMoca. B kadecTBe mpuMepa MOXKHO
MPUBECTH B3aUMOJIEMCTBYIONIME TalakTuku M8l u
MS82, pacrnonoXeHHblE B  CO3BE3UMU  bONbIIOH
MenBeauipl HeTaneko oT €€ KOBIIA.

HeBOOpy)KéHHI)IM TJ1a30M OTH IaJlJaKTUKH HC BUIHBI, HO
YK€ C IOMOHIBIO XOpOIIEro I10JCBOro OMHOKJIS HX
MOXHO TaJJaKTUKHU HUMCIOT

paccmotpetb.  ObOe
COOCTBCHHBIC HAMMCHOBAHUS — OOJbIIAsS HA3BIBACTCS
TyMaHHOCThIO boje, a MajieHbKass — TYMaHHOCTBIO
Curapa. Kax s yke ckazal, OHH  SBISIOTCA

B3aHMOI[eI>iCTB YoM u IrpaBUTallUOHHBIC

B3aUMOJIEHICTBUSL  CYIIECTBEHHO  HCKaXXalOT  BUJ
MeHbIIel u3 HuX. {11 cpaBHEHHs] — Macca TYMaHHOCTH
bone npumepno B 10 pa3 mnpeBocxoaur Maccy e€
CITyTHHUKA.

Bropoit nHTEpecHO# rajakTHKOW B 3TOW 4YacTu Heba
sBisiercss  ramaktuka MI101  Beprymka, koTopas
SBIIETCA  INPEKPacHbIM  INPUMEPOM  CIHPaJIbHOU
TaJIaKTUKH, BUAMMOM CO CTOPOHBI IOJIIOCA, IUTAIIMSD).
Ha roponackom HeOe 0OHAPYKHUTH 3Ty TaJaKTHKy Oymer
OuYeHb TPYIHO — €€ IMOBEPXHOCTHAs SPKOCTh KpaiiHe
Majna. I TOIbKO MOIIHBIA TENECKOIN, PacHoIOKEHHBIN
BJAIM OT 3aCBETKH, IIO3BOJIUT HAM pPAaCCMOTPETh

CIHPANBHYIO CTPYKTYPY.




Eme OJHUM HHTCPCCHBIM 00BLEKTOM MOKHO Ha3BaTh
IJIaHCTapHYIO TYMaHHOCTb «Komaunii rjas»,

pacronoxxeHHyo B co3Be3auu JlpakoHa. [lnanerapHsie
TYMaHHOCTH IPEACTABIISIOT COOOH OCTATKU OT HEKOrJa
CYIIECTBOBABIIMX 3BE3]] — SAPO YMHUpAIOMICH 3BE3/IbI
CKUMaeTcs W TpeBpaliaercss B OeNbld  Kapiuk, a
o0oouka pa3BeBaeTCss B IPOCTpaHCTBE, 00pazys

TUIaHETapHbIE TYMaHHOCTH CaMBIX HEOOBIYHBIX (opM.
VYHuKanbHONH 0COOCHHOCTBhIO TyMaHHOCTH «Kormaunii
rjla3» CcuMTaercs TOT (aKT, YTO OHa SBJSIETCS
pe3yNbTaToM cpa3y OBYX B3pBIBOB, MPOHU3OLIEANIHX C
UHTEPBAJIOM B HECKOJIBKO COTeH JeT. CKopee BCero, 3To
00YCJIOBIICHO ~ JIBOHCTBEHHOCTBIO CaMOHl  3BE&3AHOM
cUCTeMbl, O0pa3oBaBIIeil 3Ty TymMaHHOCTb. Ilpu
HaOmroneHnn B OMHOKIB «Komauwii riiasz» mokakercs
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HaM MIPOCTON 3Be370H
— ]ISl BBISBJICHHS
¢dopMbl TIOTpedyeTcst
y)Ke  JIFOOMTENbCKUH
TENECKOIL.

Mexay co3BE3IUAMHU

ITepcest u Kaccuomneun

MBI HaliIéM emé onuH

KpailHe HMHTepeCHBIN

00BEKT — paccessHHOE

ckorieHne ¥ u h

[epces. UnTtepec

MIPECTABIIACT TOT

¢axr, 4TO 3TO

€IMHCTBEHHOE

JIBOMHOE paccestHHOe

CKOIUICHWE Ha Hede.

Eciu MBI mOCMOTpUM

Ha HEro B TEJECKOII,

TO B OJHOM IIONE

3peHUS OKyIIsIpa

OTHOBPEMEHHO

YBUIIUM niBa

paccesHHbBIX

ckorienus: h Ilepces

u y Ilepces, KaKa0e U3 KOTOPBIX COCTOUT OoJiee YeM 3

ThICSIUM 3BE37. Bc€ 3TO co3maér odeHb KpacouyHYIo

KapTHHY, KOTOpas HU OJHOTO HAOJIOAATENS HE OCTABUT

PABHOYIITHBIM.

Panbire, 1o W300peTeHHs] TeNecKoma, 3TH OOBEKTHI

CUMTAJINCh OJAMHOYHBIMHU 3BE3IAMH — M Ja)KC HA3BaHBI

OHM OBUIM KaK OJMHOYHBIC 3BE3MBI — OyKBaMuU

JIATUHCKOTr0 U rpedyeckoro andasutos. 1 Tonbko B XVII

BEKe, I0CJIe TOTrO, KakK JIIOAW BIIEpBbIE HAaBENU Ha HEOO

ONTHUYECKUE MPHOOPHI, OBLIO BBIABICHO, YTO 3TO HE
3BE3/IBI, a IIEJIbIC CKOIICHUS U3 COTCH U THICSY 3BE3I.




B HaLmnx Kpasix MOMHOLIEHHbIN nepuog
HabnogeHus DSO (TyMaHHbIX 06bekToB)
3aKaH4MBaeTCHd B Havane Masi B CBA3WN C HACTynfeHnem
CBETNbIX HouYen. B anpene atoro roga, HadvHasa C
cepeauHbl Mecaua A MMen  psg UHTEPECHbIX
Habno4eHW, 0 KOTOpbIX XO4y pacckasaTb. [pakTuyeckn
KaXXablA NtoOMTENb aCTPOHOMUWM 3HAET MNKU criblwan o
rpynne ranaktmk w3  cBepxckonneHus B [ese,
nmeHyemow Llenoyka MapkapsiHa. [ins meHsi nogpobHoe
3HAKOMCTBO C [aHHOW rpynnon npousowsio TOMbKO B
HblHewHemM rogy. Ho ©Obina ©  MHTepecHas
npeabictopus... Bclo 3uMy npocTtosna Henoaxoasduias
norofa, a s AaBHO YXKe COCKy4uscsi no HabnogeHnsm. U
ofgHaXabl AHEM Npunér B3ApemMHyTb. Bo cHe Ha MeHs
Hanana curbHas Tocka no Heby, U BO3HMKIIO OLLYLLEHME,
4YTO A Bedy AManor ¢ HEKMM KOCMUYECKUM CO3HaHueM. B
3TOM pguanore Mo€ BHMMaHue Obino obpalleHo Ha
Llenouky MapkapsiHa. MpoGyauncs, owylias 30B Heba 1
CUMbHYKD TAry K YNOMSHYTOMY OObekTy. OTo Tak
NOTPSACIO MEHs,, YTO HECKONMbKO AHEN s XOoAaun noA
BreyaTrieHmeMm U xgan BO3MOXHOCTb BCTpeYM C
ranaktvkamu B [lese.

Houb Ha 19-e anpensi HaKOHeL-TO Bblganach siCHOR, a
s1 OKasancsi B AepeBHe, rge XpaHuTcs MOW OCHOBHOWM
Teneckon. [lyx Mow Bo3ropesncsa cTpacTbio K 3Bé3fam, Ho,
yBbl, JlyHa Obina poBHO B MOM Nuua nNpu 3axode B
YeTBEPTOM Yacy yTpa... Ha kpbiwe npuctpoiikmu cobpan
depmy nobumoro 18-Tv  arorimoBoro  pecbnekTopa,
BbIKMOYMN  AepeBeHckMe ¢oHapu W NpucTynun K
npoueccy (okono 23-x 4.). MNMoTpsicarowme BnedyatneHus!
He Bepunocb, 4YTO 9 CHOBa cpeau 3BE3d, a NpexHue
CBMOaHMS C KOCMOCOM B namsitu Obinuv ganékumu u
no4yTM HepeanbHbiMW. W BHOBb OllyLleHWe OMéTa,
cBoOOAb!I M HEBEPOSATHOrO YAOBOMLCTBUSA. A TYT eLé K
JOM. TEXHUYECKU WHTEpPeC — MCNbITbiBan ABa HOBbIX
LUMPOKMX OKynsipa: 063opHbIn SWA 26 mm. (70 rp.) m
kopoTkuin ES 11 mm (82 rp). Oba okynsipa NOHpaBUIUCh,
xoTa JlyHa He nossosnsna B NOMHON Mepe HacnaamTbes
3BEé3aHbIMM nonsmu. He ocobo Hagesncs npoBecTu
NOSHOLIEHHbIE HABMNOAeHNUsT TYMaHHbIX OOBLEKTOB, HO
nocne noceLweHnss U3BECTHbIX SIPKUX OUMCKal BCE Xe
pewun npuctynute K Llenoyke. (OcobeHHO npusaTHO
yomeuna NGC 3077 — ranaktmka 13 Bonblion
Mepneeguupl, Haxoaswascs pagom ¢ napon M 81, 82.
OHa BronHe OTYETNMBO rMsiAena Ha MeHs, a spkue
KOMMOHEHTbI Mapbl MNPocTOo Bneyatnunun). B noaoGHbIx
cuTyauusix  BCMOMMHato pebsat ¢ AcTpodopyma,
ONUCLIBAOLWMX HaBmMIOAeHUST TyMaHHbIX OObLEeKTOB B
YCINOBUSIX 3aCBETKM KPYMHbIX ropoaoB. [loHumaro, 4to
paxe npu JlyHe Mou [OepeBeEHCKME YCIOoBUS ropasfo
Ny4Lle Ux ropoackux 6ankoHHbIX.

naeHoe, nobpatbes Ao M 84, Beab 3TOT panioH He
Ganyetr opwueHTMpamu. Packpbin noApobHbIN  aTtnac,
BKMOYUIT BHYTPEHHEE MEpPUro OLIEHKM pPacCTOSIHUN U
NPOMOPLUUIA, N C BOSTHEHMEM MOLLES K 3aBETHOMY MECTY...
BoT OHW, OBe KpyrnHbIX ranakTuku Hadana uenodkum - M
84 n M 86. NMpoagsuratocb Mo Leno4ke, U Npego MHoOM

NOCTENEHHO MPOSABASITCA OCTallbHble YNEHbl Tpynnbl.
PacuntbiBato yBuaetb Bce 8 ranaktuk. [Monyyunocs!
MepBble ABe Apknx u3 katanora Meccbe pacnonoxeHbl
BOOMb NWHWW, pJdanee - [Be MOnepék, MMeHyemble
“I'masamn” (NGC 4435, 4438), ewé e nonepék (NGC
4458, 4461), v pOBe 3aBepluatome cosgarT 3arnb
o6wwen nuHun (NGC 4473, 4477). He Bce OHM OTYETNNBO

BUAHbI, HekoTopble M3 “nonepeyHbix’ nHorga
nponagatT. YyBCTBYH, YTO MOW OBG30PHLIN OKYAp yXe
CbIpOBAaT, MEHSO €ro Ha Cyxou y3eHbkun MNnéccn 20 mm,
M KapTuHKa ynydlwaeTcs. Tenepb Bce ranakTuUKy BUAHbI
NocCTosiHHO. A B BOCTOpre, HO 3Haw, 4To Llenouka
BOCbMblIO He oOrpaHuyuBaeTtcs. Pewaw npontuch
nogpobHo u cobpatb no Makcumymy. Psgom ¢ gByms
Apkumu obHapyxun ewwé Tpu — NGC 4402, 4387, 4388, a
psgom ¢ AByms 3amblkarowmmm ewé ogHy — NGC 4479.
PesynbTtaTtom 12 ranaktuk npu nepson 4yetBepTu JlyHbl
ocTarncsl oMeHb A0BOSeH (camas cnabas ns Hux 13,4 m).
A 6bIno 2 Yaca Houu, M o 3axoda JlyHbl ocTaBanocb
Gonblle 4aca. YXoouTb He XOTenocb, XOTs MoA YTPO
CUMbHO MOXOrofarno, Teneckon MOKpbINca nHeem, a A
npomép3 OykBanbHO A0 KOCTeW. [ABWXKEHUss U MbIiCnn
cTanu 3aTOPMOXEHHbIMW, HO W3HYTpU Kn4om Ouna
3Heprusa, noaaepxuearowas MeHs. [lepenonHeHHOMY
YyBCTBaMW, MHE XOTENOCb MPOCTO CTOSATb Mo HeGoM u
HUKyga He yxoauTtb. [locmoTtpen psa  Apyrux
JocTonpumevaTenbHOCTeNn kocMoca, a 6rivke Kk 4-m yTpa
3aBepLunn HabnoaeHus.

B HOoub Ha 24 anpensa s NpoOAOIHKWUI 3HAKOMCTBO C
obnacTtblo CKOMMEHUs ranaktuk B [eBe, HO yxe B
6uHoknb Celestron 100X25 Ha napannenorpamme. Becem
pekoMeHayt 003aBecTUCb TakMM KpYMHbIM MOBUIbHBIM
OuHoKNeM, KOTOPbIN ABnaeTcs XopoLuum
cBeTOnpuMéMHukoM. B aTOT pa3 s Habniogan He B
aepeBHe, a y ceba B MOCEmNKe, PacronioXeHHOM Ha
ogHoOM u3 octpoBoB Cenuvrepa. Halw nocénok cunbHo
3aCBEYEH, MO3TOMY YXOXY 3a KUTOMETP OT LieHTpanbHOM
€ro yactu, pacrnonarasice Ha 6epery BHyTpPeHHEro osepa
B “OKOHLIE” MexXay AepeBbsiMU ¢ 0630pOM Ha tor.

B 3Ty HOub Bblexan Ha Benocunege no3aHOBAToO,
YCTaHOBUT MOHTUPOBKY Ha MecTe HabnioaeHus nulb
nocne nonyHoun, npu Bocxode JlyHbl B 1 4. 12 MuH.
MocmoTpuM, YTO MHE yaacTCa OCyLecTBUTb 3a 3TOT
0oTpe3ok BpemMeHu. KOxHaa cTopoHa BbIrMAaUT ropasgo
Xy)Ke€ CEeBEepHOM, WMEeeTcs 3acBeTka OT ropoaa,
pacronoXeHHOro B NATU KM. OT Hac, Ha apyrom Gepery
Cenvrepa, HO BepxHAs 4acTb [leBbl rogutcs Aang
HaGnOeHWIA.

BHavane npotectuposan BuammocTs no Tpuo JibBa.
TpeTun KOMMNOHEHT BWAEH edBa, NPU NoKadYMBaHUN U
WHTEHCMBHOIM paboTe GOKoBOro 3peHusi. Pasymeertcs,
rnasa Hy>XgarTcs B aganTtauuw... Hauunato

uccnegoBatb Llenouky MapkapsiHa. YaadHo u GbIcTpo
nonan Ha eé Ha4vano ¢ apkuvn M 84, 86, Hy a aanbLue —
camoe WHTepecHoe. Mgy Baonb, BCMmaTpuBalCb B
3HAKOMYIO KOHGUrypaumio HeGecHbIX Tes, HO NoKa He
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BMofHe pesynbTtatueHo. Cnegyrome ase “nonepeyHoie”
ranakTuku B TECHOM pacnonioXeHnu pasrnsgen 6uicTpo,
6naro, NOBEpPXHOCTHas SPKOCTb NpW  MarieHbKOM UX
pasmepe AoBonbHO 3HauuTenbHas (NGC 4435, 4438).
Opyrylo napy pasrnagetb He cmor. YBuaen nvb aBe
3amblkatome nuHuo (“NPodosbHbIE”), Kak ABa cnabdbix
NATHbIWKA pasmepom nokpynHee (NGC 4473, 4477). Hy,
a Tenepb BCe Cunbl Opocun Ha 9TM HegocTalowme
3BEHbILLKKN, BHUMATENbHEE N3YUYUB UX PaCMONOXeEHNe no
atnacy. A BoT 1 oguH 13 Hux — NGC 4461! Ho stopon
MHe Tak u He gancs. OgHa M3 NpUYUH — pSAgoOM C Hen
HaxoauTcs cnabas 3Bé3go4ka, Ha KOTOPYHO rMa3 Kaxabli
pa3 1 HaTbIKancs Kak Ha oTBRekarLlyto nomexy. Bcero
ceMb cobpan B Llenoyke. Ho s npoweéncs
BHMMATENbHEE elé M MO OCTanbHbIM NpPUErarLLnm
ranakTvkam, Beab HeJaBHO B Tefeckon HacuuTan mx 12.
B pesynbtate, pgobaBun ewé OpHYy, BOCbMyIO
cnabeHbkyto -NGC 4388, ob6pasytoLLyto
paBHOOeOpeHHbIn  TpeyronbHuk ¢ M 84,  86.

Bckope nocne Havana npouecca BbIACHWMOCH, YTO
HebO WHTEHCMBHO cBeTneeT, M6o Ao Bocxoda JlyHbl
ocTaBanocb MUHYT copok. K Tomy e, oHa cendac B
HU3KUX CO3BE3OUSIX, @ 3TO, HA MOW B3rNs4 YycKopsieT
npuxon 3acBeTKn OT Heé (yron ABUXEHWS TakoB, 4TO
3apdeKT NyHHOM 30pbkM AnuTCcs Jonblue)... Ho rnasa
MOM, 4YTO OHM BbITBOPAOT! A GbIn 6e3mepHO pag Tomy,
KaKk OHW 300pOBO afanTupoBanucb W uennanu nobon
HamMék Ha TyMaH. W a cTan ganblie paccmaTpmBaTb 3Ty
obnacte [eBbl, €€ 0Oonee spkux npegcTaBuTENen
BMNNOTb no nosiBneHus JTyHbl.

CHavana HemHoro Beepx-Bneso ot Llenoyku — M 88,
91. HApkas nérkas pgoOblbMa, cpoaHuM npeablayLwum
npeactaButensm Meccbe. Ho... nonyTHO npuxsatvun wu
3amevatenbHyto NGC 4459. OHa BnevaTtnuna MeHsi Tem,
YTO, HaxXoOsCb COBCEM PSIAOM CO 3BE3Q0YKON, MPU 3TOM
OOBOMNbHO YBEpeHHO BuaHa. BHu3-neBee OT Lenoyku
Kpacyetcsa sApkas Gonbwas M 87. A npu Hen - NGC
4478! Ewé nesee un Bbiie —M 89 m M 90. A Hwxe
crnpaBa-HaneBo yBepeHHO Haxoxy M 58, 59, 60. lNog
nocnegHen n3 HUx Gepy CBOW 3aBepLUaloLLM OOLEKT B
[ese NGC 4660! Yackl B 310 Bpems nokasbisatoT 14. 20
MUH. 3ameTbTe, yXke 8 MUH. Kak B3oLuna JlyHa 3a necowm,
a Hebo cBeTnoe AaBHO. FPKOCTb Yy 3TOW ranakTuku —
11,2 m! A GykBanbHO Nen B Aywe, pagysicb U CBOMM
rnasam, u GUHOKIIO, N BCEMY, YTO MEHS OCYACTIIMBUIIO B
TY HOYb. A nucTodek C uKcaumen YBUAEHHbLIX MHOM
06GBHEKTOB, KOTOPLIA st HEC B plok3ake, Obin ANsi MeHs
LieHHee, YeM ecrnin Gbl 3TO ObiN NOMHbIN ProK3ak PbIGHOro
ynosa (xoTa A He pbibavy)...
Hanocnegok  nopagoBan  ceGs  OBYMSt  sipKMMUA
waposvkamm M13 n M 5. CobGupanca npu JlyHe u
Onutepe HecnewHo. [log ndarywadvmm Xxop, HOYHblE
KPVIKW Lanenb U pegkoe, HO CUINbHOE YbE-TO nneckaHue
B BoAe. [JoMmon BEpHycsa non TpeTbero.

Houb Ha 25 anpens. MNpogomkaeTca nepuog Mowmx
CYacCTNMBbLIX HOYEeW HaeauHe C KOCMOCOM... 3BEsabl
nomaHunn He Kk GMHOKNIO, a K Teneckony. YcTtpoun cebe
15-T  KMNOMETPOBYKD MpPOryfnky Ha Benocunege ¢
Hounerom B gepeBHe. OamH. CBobopeH. HeBeposiTHO
GoraT, Bedb STOT OFPOMHbIA TEMHBLIA Kynom U3
CBepKaloLero nornoTHa UEenuMKoM NpUHaONEeXuT MHe.
Pednektop 18”7, k 23 4. npuctynun K HabnogeHusIM Ha
Kpblwe. Havatb pewwnn ¢ AHTeHH B BopoHe — napebl
cnuBwuxca ranaktuk NGC 4038, 4039. B ato Bpems
00beKTbl HaxoaunNUcb B6NN3N KynbMUHALUK, HO BECbMa
HM3KO (Mos1 WwmpoTa 6nmska Mutepckon). OpueHTup Ans

HUX - 3Be3ga 31 Yawm, koTopaa nepekodeBana B
BopoHa... MpayHblIii BUA 3TOro parnoHa Heba B Teneckon
He npeggellan Xopowwux pesynbtatoB. B wnckomom
MecTe MOSIBUNOCb [JOBOMbHO OOrblUoe npu3padyHoe
NATHBILLKO, B KOTOPOM S €ABa pa3rnagen ABe TYMaHHbIX
“tbaconuHbl’, Mexagy HUMKM He 6e3 Tpyaa yraabiBancs
nposan. HecMoTpsi Ha CyMMapHyl ApPKOCTb AHTEHH -
10,3 m., 8 ocTtanca yaoBneTBOPEH Wb TeM, 4TO
No3HaKoMWUNcst C pAaHHbIM  obbektom. O6 “ycukax”
AHTEHH, pasymeeTcsl, pe4uun ObiTb HE MOTrTO.

Nanee, pewun cebsa nobanoBaTb  SIPKUM

Bblpa3uTenbHbIM 3penuiem — ranaktuka BogoBopor M
51 co cnyTHWKOM Ha nydlen cBoewn BbicoTe. TyT A yxe
Hacnaxpaarncs CTPYKTYpOW, pacnonoxeHmem
cnuparnbHbIX PYKaBOB ramnakTuKu, MpoBanamu mexagy
HuMn. M 51 MHe HanomuHaeT Kpyrnsw BUHUIOBOW
NNacTUHKW, a BMECTe C KOMMaHbOHOM - 3HaK “OacoBbli
KItoY”.
Hy, a panee — Bney4éT BCE Tyaa Xe, k [leBe. ATOT permoH
Heba ceiyac Gonblue Bcero uHTepecyer. Tam MOXHO
6poauTb M He OTOXAECTBMSIA ranakTuku, a npocTo
BOCXULLATBCA  3penuemM. A  MOXHO OTCrexvBaTb
KaXXAbliA CBOW LUar ¢ nomoLlbio atrnaca. Bropoe — Gonee
TPyOHbIM M AnuTenbHbIA - npouecc, Ho  Gonee
MHTEpECHbIN. Ecnn yx 3HakoMutbcsl, TO 06CTOATENBHO
— N0 VMEHW M C agpecoM npoxueaHus... 3agao cebe
BOMPOC: 4YTO MEHSI MWHTEpecyer B STUX TyMaHHbIX
NATHbIWKAX, MO4YeMy 3TO 3aHATME He HagoenaeT?
Bvuaumo, 4TO-TO OCHOBaTENbHO AOLUNO A0 MEHS!, YTO-TO
s OCMbICNUAT Ha 3TOT CYET. CMOTPO Ha Kaxayto
ranakTuky, Kak Ha nopTan B MHOW MUP, KaK BXOL B HEro.
OTcioga, C Hawero pakypca Morno 6bl HauMHaTbCs
nyTelecTBMe B Kaxdbll U3 3TUX MUPOB, U Kaxablh U3
HUX nogobeH LIKaTynke c 6e3rpaHUyYHbIMK
COKpoBMULAMKM, rae HabnogaTento M 3a XU3Hb He
ncyepnaTb, He 06oMTK Bcero, YTo TaM umeeTcs (kak U B
cnyydae c¢ Hawewn anaktukon). U Tyaa, k atomy Bxoay,
Jylwa Kaxabli pa3 TsHeTCs C BOCTOProM - XOTs Obl
NnpocTO B3rMAHYTb W3faneka, NomedvTatb, U 3TO yxe
NpUsITHO.

Oa, ynomunHaa Tty xe Llenoyky MapkapsiHa, Mbl
06bl4HO roBopum “[leBa”, a ecnu BbiTb TOYHbLIM, TO 3TOT
KOCMWYECKMA aHcambrib MpoXoauT 4epes3  rpaHuuy
CO3Be34M1, U ABa U3 BOCbMW 3aBepLualoLmnX anemeHTa
Llenoukn pacnonoxeHol B Bonocax BepoHukn... B
ouepefHo pa3 xouvy OTnpaBuTbLCA Tyaa, Tem bonee, 4To
Ha 3TOT pa3 (NpuM TPEeTbeM MOEM WX MNOCEeLLEHUN)
yCrnoBusi BUOUMOCTM Nyylle npegpiaywimx. Ona nowcka
MHe ynobHo nepemectutbcst oT bBetbl JlbBa BReBo
(Nnpopomkass nNuHUIO OcHOBaHus “Tynosuwa” JlbBa) K
3Be3ge 6 Com. OHa BMOHA HEBOOPY)KEHHbLIM F11as3oM, a B
uckaTenb C MepeBEPHYTbIM U30OpaXeHWeM Ha 3STOM
MecTe nosiBrsieTcs urypka BbITSHYTOW BepTUKanbHO
Tpaneumu, HanoMuHatowen cossesgne BopoHa. Hy, a oo
Llenoykn HyXHO OTNOXMTb ewé Tpu pasmepa Urypku
BBepx. Ho psgom ¢ actepuamom “BOpOH’MHOro BCero
MHTEPECHOr0: CneBa HaxoauTcs Apkas BbiTAHyTas M 98,
a ceepxy — M 99, Toxe spkasi, Ho nnawms. MNogoGHble
ranaktukn B CBEpPXCKOMMEHUM BbIMAOAT MOLLHBIMU
Maskamu, OpUEHTMpaMu Ha CBOen MecCTHOCTW. [hasa
pasberatoTcs, xovercsi cobupatb U Meno4oBky. Beepx ot
M 98 Ha ogHOM nNWHMM pacnonoXeH psd  TYCKMbIX
ranaktuk - NGC 4186, IC 3065, IC 3091. C Humun
npuLNoCh NoBO3UTbLCH, CBEpUTb MapLUpyThl,

BCMaTpuBaTbCsi OOKOBbIM 3peHMeM. HApKoCTb UX B




npegenax 13,5 — 14 m. HeMHOro Ha4yMHat HepBHMYaTb,
GotoCb YBSI3HYTb B 3TOM M300UnuM 1 npourpatb 3aber
TUXOW W1 KOBapHoW conepHuue JlyHe, npexae yem gonay
[o rnaBHon uenu. MNogHnmatoch eLlé Bbille, TaM HOBast
rpynna ranaktvmk ¢ Asymsa wepespamu. OCHOBHble 4
3nemMeHTa rpynnbl pacnonoXeHbl Tpaneumen, Ho B 3TOT
pa3 “a-na Jles”. [1ee 3 Hux 6ecnogobHble, BbITAHYTbIE
KaK Wrmbl, HaxogATcs MO COCEACTBY U MOYTU
napannensHo apyr apyry. bonee spkas — NGC 4216, a
nocnatee -NGC 4206. OcrTarnbHble nge
nmenytotcst NGC 4189 nNGC 4193. OueHb nobnio
BCTpeyaTb pa3HooOpa3ne opM M paKkypCoB ranakTuik,
KaKk W pasHooOpasve LuBeTa 3B&34. JTO CUMbHO
obGorawaet Habnogaemyr KapTuHy, CO34aéT OLLyLeHne
TPEXMEPHOCTU NPOCTPAHCTBA, BUMAMMOCTb AVHAMUKM
Ten, HagensieT KOCMUYECKUA CHOXKET OOMNOMHUTENbHbIMU
CMbICNamu.

W BoT, A BHOBb Ha Tponke MapkapsiHa. Ha aToT pas
BCE 8 OCHOBHbIX 31IEMEHTOB CBETATCA WM GnaroyxatoT BO
BCeM cBoen kpace. [daxe M peyn HET O TOM, 4TO
npUXoanTCAa BCMaTpuBaTbCsl. OTO HE MPOCTO TPOMUHKA, a
CBeTALAsACa annes, KOTOpylo HEBO3MOXHO MPOCKOYUTb,
ABUrascb no ykasaHHomy opueHtupy. M 84 u M 86
BUAHbI ObINn B 3TOT pa3 M B uMckaTenb (KCTaTW, HUTb-
nepekpectme B MOEM nckaTtene yaaneHa, 1 COBepLUEHHO
He BWXY NOTPeEBHOCTU B HEN, OHA pa3Be YTO NMomexa)...
B 3T1OT pa3 a4 Hagesancs NOnosiHUTbL KOMWIIKY ranakTuk
MapkapsiHa, 1 MHe yaanochb yBenuyuTb CBOM pesynbTat
¢ 12-v pgo 15-Tm 3Bé3gHbIX oCTpoBOB. OCHOBHOE
BHMMaHue ObINo NpMKOBaHO K Hayany Llenoyku. B moi
0630pHbI okynsap 70 rp. (26 MM.) nomelLanvch Lienbix
10 ranaktuk ogHoBpemeHHo: M 84, 86, NGC 4402, 4387,
4388, 4407, 4425, 4435, 4438, IC 3303. Ecnu 6biTb
Gonee TOYHbIM, TO B 0630PHbLIN OKYNsSip S MOT Hac4MTaTb
B OOHOM rofe 3peHnst nuwb 9 ranakTuk. [lecaTtas XxoTb u
nomellanacb B 3TOM Morne, HO nogdanacb MHe OHa
nvwb B Apyron 6onee KopoTkon 1 y3kuii okynsip. 1IC 3303
Oblna COBCEM YX Ha npegerne, ToMHee MenbKHyna BCero
napy pas, HO YBEpEeHHOW buKcaumnen 3To0 He Ha30BELLb.

Hy, a panblwe s HeMHoro 3abpén 3a Apyron KoHel
Llenoykn, n otmetun Tam ewé 3 ranaktukn (B
KOnNuM4ectBo 15 OHM He BXOAAT), PaCNOfOXEHHble Ha
ogHon nunHum — apkas NGC 4459 n psgom NGC 4468,
4474. Ho no Apyryto CTOPOHY OT Cel SPKON S He CMOr
pasrnageTb eweé ABYX, TECHO PaCMONOXEHHbIX ranakTuK.
Bo3moxHasi mpuuMHa - OHWM He TOMbKO TYCKMble, HO U
pa3amMepoM HacCTOMbKO Marnbl, YTO BOCMPUHMMAKOTCA
rnasomMm kak 3Bésgbl. Bo Bcskom cnydae, coTtorpadms
OaéT npeanocbinky Tak cyutath (peub maét o NGC
4446, 4447).

CoBeplumB gaHHOe nyTellecTBue, s 3actaBun cebs
pa3obpaTtb Teneckon W MOKUHYTb HabnoaaTenbHbIA
NyHKT. BnevaTneHnr MHe XBaTWMoO, HO Mapy SpKWX
LIapoBMKOB 51 BCE >xe npuxsatun Ha pecept. Korga
Habntogan M5, aaxe v B ronoBy He NPULLIIO, YTO COBCEM
Henodanéky HaxoauTCA CBEpXruraHTckasl ranaktuka B
Hese IC1101. 3abbin npo Heé, a BeAb AaABHO Kenako
noceTuTb 3TO 3HakKoBOe 0OGpa3oBaHMe BO BceneHHoi.
OuyeHb xoTenocb Obl B cregywWwMn pa3  3To
ocywlecTBUTb. Bnpoyem, [0 3aKpbiTUs AMNCKANHOIO
Ce30Ha 0CTarnoch He TaK YK 1 MHOrO HOYeN...

B nepBble n3 nNpasgHUYHbIX BbIXOAHbLIX MaaA 4
NPOAOIPKUN  ceputo  HabntoaeHwuin, roe NekTMOTMBOM
KaXgoro n3 Hmnx Obina BCTpeYda C ranaktukamu LleﬂO‘-IKI/I
MapkapsiHa. A onaTb B [AepeBHE, Ha Kpbiwe, C
pecbnekTopom 18”.

B nepBbIi M3 ABYX HOBbIX HabnaaTeNbHbIX AHEN S
HEMHOrO He paccuuTan 1 NpucTynun K Aeny nub Bo 2-
M Yacy Houu. Llenoyka MapkapsiHa cTtana noyTn
KyJbTOBbIM 06 bEKTOM — O4eHb 3achdeKTHas BUAOM, NErko
OTbICKMBAETCS, €CTb TaM W crabble KOMMOHEHTHI, Ha
KOTOPbIX MOXHO MpOBEpPUTb  YCMOBUS  BMOUMOCTW.
CTouno MHe HEMHOIO 3afepXaTbCsl Ha HUX, Kak s SBHO
OlWyTUN npu3Haku pacceBeTa. M korga A npucTynan K
cBoeil AaBHel MeyTe — ruranTy IC 1101, obuTtatoemy
Ha paccTosHuM 1 MNp4. CB. NEeT OT Hac, TO MeHs
oXugano BenuMKoe pasovapoBaHve W BecnnogHble
nonbitkn. B  ywax 3Bydano “KpageHoe conHue”
YyKOBCKOrIO C y»KacHbIM NpeaYyBCTBMEM TOrO, YTO KTO-TO
noxutun IC1101. YX 5 1 Tak u csk n3dboposann B3opom
npegnonaraemoe MecTo. YBEPeHHOCTb npuaasana MHe
umdppa — 10,8 m. Ho, Kak BbISICHAMOCL MO3KEe, UMEHHO
3Ta uudpa v BBena mMeHst B 3abnyxaeHune. raHTckas
ranaktuka no CBOEW BM3yarnbHOW SIPKOCTM OKasarnacb
cnabee 3HaveHuss 14 m.. Btopo#  BOMHoM
pasovapoBaHusi ObIno  OTCyTCTBME Ha HeGe
waposuka NGC 5053 B Bonocax BepoHuku, k koTopomy
NPUCTYNWI Nocre BCTpe4n ¢ Spkum bnmanexatimm M 53.
WM Toro He okasanocb Ha CBOEM mecTe. BoT uto y Hac
TBOpPUT nocTynb 6nuskon Genon Houn! [a, s 3abbin
ckasaTb, YTO Mocne Toro, kak si obectoumn doHapHyo
NVHWIO B [iepeBHe, B COCeQHEM [BOpe OocTarncs ropetb
BHELUTATHbIN  boHapulle, KOTOpbIM Tam  3abbinu
BbIpyOUTL MOCre BeYepHUX XMerbHbIX nocugernok. OH
He MeHbLLEe nopTun MHe KWU3Hb. ..

YTO-TO 13 ApPKOro B Ty HOYb S €LE NOCMOTPEn 1 ¢
napLiMBbIM HACTPOEHNEM CMOXMWI CBOW KBAHTOMPUEMHMK
o6paTHo, C Hekon obuaoi Ha Hero... lNMocne aToro M3
ronoBbl AOMNrO €Lé He BbIXoAunu: “4Tto 3To 6bINO?”, U
BCE TOT Xe Kpokogun wu3 “KpageHoro conHua’...

Ho Bpemsa neuut. N y mMeHa nosiBunacb BTOpas
noneiTka caenatb 3aber Ha MunnMapg CB. NeT U Ha BCE
ocTanbHoe. B cneaytoluyto Houb (Ha 5-e mast) a1 6bin yxe
6ornee ocMOTpUTENEH, PAaCroONOXMBLUMCL Yy nopTana Ha
KpoBne ewé ao nonyHouwn. [la u cocegun, npoTpesBes,
MCNPaBUIMCb U OTKNOYMM dhoHapb. MeHsa norpysuno B
XOpOLYyl Fny0oKyto TEMHOTY Houu. BHosb Llenouka
MapkapsiHa, C nyywein e€ BUOMMOCTLIO 3a BCe
npeablaywime ceaHcbl. TYT yxe psiAoM C ranakTukamm
Meccbe 1 cnepytoLlen napon “Mnasa” s 6onee yBepeHHo
Hacnaxpaarncs ewe LLIECTbIO ranakTu4eckmumm
TymaHuvkamu. [opasgo nerdye nopgganace UM camas
cnoxHas u3 Hux - IC 3303. Takke 1 3a xBoctom Lienoyku
s obHapyxun HegocTynHble mHe npexae NGC 4446,
4447 (obe 6nm3ku Kk 14m).

Hy wun, HakoHeu, HanpaBwuncs K gonroxaaHHown IC
1101. T[lpegBaputenbHo fJaxe B3MNAHYN Ha doTo,
BOOPYXMBLUMCb 3BE3OHbIMW [OM. OpUEHTUpamu. Yxe B
0630pHOM OKynsipe 3ameTun cnabeHbkoe ceeveHue. Mpu
CMeHe OKynspoB Ha 6ornee KOpPOTKME, 3TO CBEYeHue
cTaHoBUNOCb Bce Bonee TycknbiM, eaBa ynoBuMbIM. £
Obin pag, YTO HaKOHEL-TO OHO CBEPLUMMOCH, HO [OMA
pasoyapoBaHusl BCE e He nokuagana. B moen ronose
HUKaK He yKnagblBanocb, 4YTo 06bekT B 10,8 m moxet
BbIrNsAeTb Tak. Mo ouwylweHnsam, S BUOEN HeYTo SIBHO
cnabee 12 m. lpu 3TOM, He CMAWLWIKOM W BENUKU
BMOUMbIE €r0 Pasmepsbl, a Yron BbICOTbl HaZ FOPU3OHTOM
BMOMHe npunuyeH... CTosn A npeg  rMraHTom,
Hanpaenss B30p W MbICNW 3a MUNNMapg CBETOBbIX NeT
OoT cebs wu, yBbl, NPOCTO BbIAABMUBAN Kakue-TO
BO3BhbILLEHHbIE BreYaTrneHnss B Ty Houb. (Ho, Kak s yxe
ckasan, pasobpancs ¢ 3TOW cuTyauuen nuvlib No3xe).




Mpuctynun k sapkomy. M 51 co cnyTHMKOM nokasana
NyYLWy0 CBOW BWAUMOCTb. TEMHbIE MpoBanbl Mexay
pykaBamu Obinv 6onee oTYETNMBBIMK, U 1 OTMETUN ANS
cebs1, 4TO pacrnonaranucb OHW Tak, CIIOBHO ynuparTcs
yrnamy BrUCAHHOTO B  OKPY)XHOCTb  TpeyroribHuKa,
pasgensas eé Ha 3 paBHbIX YacTu (N0 TUMNy “3HaYoK-
mMepceaec”’). A KOHeL, BHYTPEHHEro pykaBa, Tam, rae ero
cnupanb BbIXOAMT 3@ OKPECTHOCTW ranakTuku, BUOEH
Obin ¢ Heknm 3armbom. B To Bpemsi, kak B NpoLunbii pas
OH 0OpbiBanca B BepTUKANbHOM MOMOXEHUW (ecnu
pasmectntb M 51 cnyTHukom BHM3). BOT TONMbKO MecTo
NpUCOEOMHEHUs]  pykaBOB K a4py He  ygaércs
paccmoTpeTb OTYETNMBO.

Mopagosana 1 M 81! Beinu BuaHbI ob6a eé pykasa. U
Jaxe BO3HMKNa aHanorus ¢ “JIbpkHén” (B M 31), KoTopyto
OEMOHCTpMpOBanu npoBanbl  MEeXay pykaBamu C
NPOTMBOMOJIOXKHbBIX CTOPOH ranaktuku. [loxoxe, 3TO
ToXe Obina nyywas eé suaumocTb. [1a, BO34yX XOpOoLLo
NoOYUCTUNMN  OHEBHblE  OOXAM nocre  3acyxwu.
LWaposoe ckonneHne NGC 5053 B Bonocax Ha aToT pa3
TOXe nerko nogganocb. OHO [OBOMBHO CUMMATUYHOE,
KpyMnHoe, cxoxee no nnowaamn c M53, HO
HeconocTaBnMo 6onee TyCKroe. Buauwmo,
pacnonaraeTcs ropasfo Adarnblue OT Hac, a 3HauiT u
pasmepoMm Oonblie. Tem npusaTHee HacnaxaaTtbecs
CBETOM OTAEMbHbIX HEMHOrOYUCIIEHHbLIX €ro WCKOPOK.
B Ty Houb ObinM elwé ranakTukn. ATo nérkast obblya,
Haxogswasica 6nm3 109 Virgo. - Apkas, cunbHo
BbITSIHyTas kpacasuua NGC 5746 (10,5 m) n 6Gonee
cnabas oBanbHas Henopanéky NGC 5740 (11,8 m).
TpeTbio, ewé 6onee cnabyto nobnmMsocTy He pasrnagen
(NGC 5738).

YT0-TO €elwé s Buaen B Ty HOYb, HO OHO ObIno Ans
MEHSI HE CTOMNb CyLECTBEHHbIM, NMOCEMY HE MPUMOMHIO.
3acTaBun cebs npepBaTb MPOLIECC HA XOPOLUEWA HOTeE.
Pas3obpan depMy n noweén oTabixaTb Npu MosiBIeHnU
npu3HaKoB paccBeTa.
CraBku pactyT. [pagyT yxacbl 6enom Houu, ga u
pactywas JlyHa yxe HadyuHaeT BcTynatb B 6uTBy. U B
3TU KOBAapHble, HanpshKEHHbIE OHU HYXHO Obl, Aa U
XoTenocb Gbl MPOBEPHYTh €ELLE YTO-TO MHTEpEecHoe Mnoj
HeboM...

B Houb Ha 19-e mas pelumn oCyLeCTBUTL eLlé oaHYy
OaBHIOK  3agymMKy —  HabnogeHve  TyMaHHbIX
JocrtonpumedartensHocTen npu nonHon JlyHe (HbloToOH
18”). JobonbITHO B3rMsIHYTb Ha AanbHUIA  KOCMOC,
3anNnUTbIA NyHHLIM CBETOM MO Makcumymy. Hy n npuxog
Genor HouM K HaM [aBHO Y)Xe MOXHO 3acduTaTtb, C eé
HEeCcKOHYaemMon 3apé€io OT Beyepa [Jo  yTpa.

Eweé ogHom KoBapHOM LWIANOCTbl0 Mas SABMASHOTCA
nonyuwa komapoB. Korga Ha 3akate Gpoamn no nomw ¢
doToannapaToMm, To ucnbiTan Ha cebe ux Teppop B
Takowm Mepe, YTO JaXe YCOMHUICA — AaayT N OHU MHe
HabnogaTb. Ho korga 3anes Ha Kpbllly, rae Habnopato
yXe rod, TO K pagocTy OOHapyXumn Tam OTCyTcTBME
komapos. Mon gBeHaguartoro npuctynun k geny. Havan
C Xxopowo 3Hakomoro, Llenoukn MapkapsHa B [eBe
(JTyna 6bina y rpanuubl BecoB n CkopnuoHa). BeicTpo
nonan Ha fABE KPYMHbIX, HEMHOIO pPa3MbITbIX TOYKMW.
MmeHHo Tak Bbirnmagat M 84 n M 86 npu nonHon JlyHe,
nepeasi U3 HUX YyTb sipye. [lanee KpynHbIX TOYEK YKe He
ObINo BUAHO, NULLb peakve 3Bé3aoYkn. B ogHom 13 Hux s
BCE K€ nNpusHan Ccregylwyl Ha  MapupyTe
ranaktuky NGC  4435- 10,8 m. bBnuskoro eé
KOMMaHbOHa He pasrnsgen, HeCMOTps Ha TO, YTO OH
apye. TyT CcTano MOHATHO, YTO ONPEAEnsoLWNM

dakTopom B AaHHbIX YCINOBUSIX SIBNSieTCS
NOBEPXHOCTHas ApKocTb siapa. [a, ewé npuxogunochb
caBuratb rnas K Kpaw okynsipa, 4Tobbl noeuts Gonee
TEMHYIO KOHTPACTHY0 KapTuHKY. OcTarbHbIX 311IEMEHTOB
Llenoykmn yBuaeTb He yoanoch.
M 51 co cnyTHUKOM yAMBUNKN TEM, YTO HE TONbKO
Obinn kpaliHe cnabbl (a B UckaTenb HEBUAHBI), HO U TEM,
4YTO BbIMMSAENN MOYTU OAMHAKOBLIMKM MO  pasmMepy
nsaTHbIWKaMn. Habniogan mx B 0B30pHMK Ha 75X, npu
GonblleM YBENMWYEHUM KapTUHKA CUMbHO MNOpTUNAch.
M 81, 82 — oTK ranakTMku BUAHbI GbINK B UckaTenb
[JOBOJIbHO XOPOLLO, XOTS UX TpyAHee, Yem 0bbl4HO, Gbino
oTnnumMTe  OT 3Bé3d. B Temeckon oHWM npocTo
nopagosanu, AOCTaBUB 3CTETMYECKOe YOOBONbLCTBYME,
¢dopMOIN CBOEN U APKOCTbIO, HEB3MPAs Ha HEKOTOPYHO
notepto Obinoro wapma. TpeTtbto ranaktuky NGC
3077 psgoMm C HUMKM BHadane He oOHapyXwn, Ho,
YTOYHUB NONOXeHWe B aTnace, ysuaen eé ysepeHHo (10
m). M aTto BCE nuwb Gnarogaps cakTopy yaaneHus ot
JTyHbL.
Konbuo M 57 B Jlnpe. - He 3Hato, CKOMbKO HYXHO Ansi
Hero, 4YToObl MOMHOCTLIO 3aCBETUTL 3Ty NnaHeTapky. Ha
MOW B3rnsig - 3TO OAMH U3 CaMbIX KMBYYNX OOBHEKTOB Npu
3acBeTke, BbIMAAUMT W B 3TUX YCNOBUSIX BrOfHe
npeseHTabenbHo.
BarnaHyn Ha waposukn M 13 M 3 (B MNoHunx [lcax).
OHu TOXe Bbinn KpacaBLaMK, UCKPUINU 3BE3OAMU U He
TaK YXX CUInbHO noctpaganu. Bosayx nocne »xapkoro gHs
Oblm HECrNoKoeH, 0 YéM cBuaeTenbcTBOBana JdrcUIoH
Jlnpbl, C HEBHATHbIMM BMOOM Mapamu  [BOMHbIX.
Mponyctutb KOnutep ToxXe He xoTenockb. OH, XOTb U
pasMbITbIA, BMNeYaTnui  CBOUMW  KPYMHbIMU  SIPKUMUA
CMyTHUKAMW U GONbLUMM TEHEBbIM NATHOM  COOKy.
JlyHa 6bina Ha gecepT. JleBbiM rnasoM (OCHOBHbLIM)
MOXHO >KepTBOBaTb, Korga OH oOTpaboTan CBOE,
nobpocoBecTHO noTpyamBwuncb. Obpekato ero  Ha
MyYeHWsi, CMellaHHble ¢  ygoBonbcTBMEM.  Ho
YOOBOSbCTBUA AEACTBUTENBbHO ObINo MHoro. LvkapHas
naHopama! MNonHas JlyHa o6nagaet ocoboi npenecTbio.
Kakne otteHku! Kakasa rpadumka! Kpyrnble n oBanbHble
KOMeYKM  KpaTepoB, MOps, NPOpPUCOBaHHble [0
MenbYamwmx  parMeHToB, CBET/ble  BEpPLUUHBbI,
Topyalme M3 nasbl, NMHUMU TOPHbLIX uenen. Bcé aTo
CTOMT OTAENbHbIX MNOAPOOHbLIX HabnaeHWn, HO WU
KpaTkoro ob3opa BMnonHe 4OCTaTOYHO, YTODObI NOMy4nTb
sipKMe BneyatneHns. HacTtonbko spkue, Y4To JOMro eweé
neBbi rna3 Gbin 3akpbIT, 6yaTO TEMHOWM 3annaTkon BO
BCHO LWEKy.Tak npoLunm Moun napy Yacoe nog Hebom B Ty
Houyb. Cnyx Hacnaxgano obwnue NTUYBUX rONoCoB,
3HAKOMbIX M HE3HAKOMBbIX, CIIMBLUMXCS B €4MHbIN KUBOW
OoH,  OnaroTBOpHO  AENCTBYWLIMA  Ha gy,
HacTpoeHue... M Bpoae yxe xoTenocb Obl 0ObSBUTH
cebe 3akpbiTe pgunckanmHoro ce3oHa. Ho Begb Ha
ropu3oHTe eLLé ogHa Bapuauns — HabnogeHne gunckan
yxe 6e3 JlyHbl, HO coBcem B Genyw Houb... Bpewms,
NpOoBeAEHHOE C TEeNEeCKoNoM Nnog HoYHbIM HeGOM, Bceraa
MOXET 4YeM-TO BrevaTnutb, nopagoeatb. HeGy Bceraa
eCTb 4TO nNpeasiokuTb Ham, rnaBHoOe — MosbutL
AblXaHue HOYM C eé yaMBUTENbHOW poMaHTMKoN. [ipysbs,
B Bornee HXHbIX perMoHax, 4o KoTopbix 6enas Houb He
MOXeT AOTAHYTbC, Lienodky MapkapsHa BnonHe MOXHO
HabnogaTb M B MOHe. YKenaw BamM CBOWX WUHTEPECHbIX
nyTeLecTBUn K Hen!

nrobumernsb acmpoHomuu,
CreuunanbHo ans xypHana «Hebocsoa»




2005r HudpaxkpacHblili TejecKON MOMOI Y4YeHBIM
BIIEpBble  YBUIETh HEYTO  YyIAUBHUTEJLHOE -
IUIAHETO3eMAJIH: BOKPYI KOPHYHEBBIX KapPJIHKOB
JIETAIOT CJAMNAIONIMecs] KpoUIeYyHble 3epHA NMbLUIM U
KPHUCTAJUTHKH MUHEPAJIOB, U3 KOTOPHIX B OyaymiemM
MOTYT 00pa30BaThCH MJIAHETHI.

Kocmuueckuit  teneckon "Crwuriiep"  0OHApy»KHIT
3aYaTKM IUIAHET B JHWCKAX BOKPYT IATH KOPHUYHEBBIX
KapJIMKOB. DTH IOHbIE OOBEKTHI B CO3BE3JMU XaMeneoHa
otnesstoT oT 3emun 520 cBeToBbIX JieT. MIx macca B 40-
70 pa3 Oombiie maccel lOmmTepa, or pomxy UM - OT
OIHOTO JO0 TpeX MWIIHOHOB JieT. JlaHwdnap Amnail u3
VYHuBepcHTeTa mTaTa APU30HA M €TI0 KOJUIETH COOpau
CBEJICHUS O MUHEpasiax, U3 KOTOPBIX COCTOSAT IBLICBBIC
JIUCKY IIIECTH KOPHUYHEBBIX KapiukoB. OKa3aiock, 4To B
ST COZAEPIKATCSl 3aKPHUCTATU30BABIINECS CIUITIIHECS
YACTUYKH TBUTH. Y YEHBIM IMONAIaJUCh U OTHOCHTEIBHO
OonpIllie 3€pHA, W MHOIO MEJIKHX KPHCTaJIOB
MUHEpayia  ONHUBHH.  [lo-BUAMMOMY,  KOpPHYHEBBIC
KapJIMKA HAJ0 BKJIIOYUTH B CIIMCOK OOBEKTOB, BOKPYT
KOTOPBIX BPalIalOTCs IUIAHETHI, HE MCKIIOYEHO - JaXKe
oOUTaeMEbIE.

2005r 25 nosiops B 22:07 UTC (26 Hosiopsi B
01:07 ™McK) SNOHCKHI MEXKIUIAHETHBIH  30H[
Hayabusa (3anymen 9 mas 2003 roga) cymen cecth
Ha MOBePXHOCTh acTepouna Itokawa u B3s1J1 00pa3ubl
rpyHTa. [IpogoKuTeILHOCTH MPeObIBAHUA 30HIA HA
TMOBEPXHOCTH aCTEPoWAa cocTaBmwia MeHee 1
MuHYTHI. [loJydeHHbIe MPOOLI TPYHTA ILUIAHUPYETCS
JOCTABUTH HAa 3eMITIO IJIsl H3YYeHMsI.

13 wurons 2010 roma ammapar BoOmEN B atMochepy
3eMii ¥ COPOCHII CIIYCKaeMyIo Karcyily COIep Kallyro
o0pasisl BeuecTBa acrepousa. Karcyna npuzemnmnach
B 14:56 UTC (18:56 mck) B paiione monaurona Bymepa
Ha tore ABcrpanmuu. Cam ammapaT Cropen B IUTOTHBIX
cnosix atmocdepbl. Kamcyna Obuta  JocTaBieHa B
SINOHHMIO U CIYCTSI 5 MECSICB YYEHBIC BBIACHUIIH, YTO
3HAYUTENIbHAS YacTh COOpAaHHBIX YaCTHI[ COCTOMT U3
OJIUBUHA.

2005r I'pynna Y4YeHBbIX-MeTaJUIypPros 3
Beankodputanuu U I'epmanun BIIEPBbIE
onmpeaeauaa  To4YHbIA  Bo3pact  Jlywel.  Jlas

HCCJEeJO0BAHNI OHM HCIOJIb30BATH JYHHbIe KAMHH,
JOCTABJECHHBbICe Ha 3eMJII0 ONHOW W3 JKCIeAWIHA
AMEPUKAHCKHUX "ANOJJIOHOB" .

Bospact onpezensics Mo CKOpOCTH pacliafa U30Tomna
Bolb(pama-182, KOTOpPBIH HAXOOUTCS B ITHX JIYHHBIX
KaMHAX. B wurore momy4ymiock, 4YTO BO3pPAcT ITHUX

KamHel coctaBisier 4 mupa 527 MIIH JieT. DTo camoe
TOYHOE Ha CETOAHANIHMU NIeHb 3HadyeHue. [1o omeHkaM

YYEHBIX, OLIMOKa HW3MEPEHUS] MOXKET COCTAaBUTH
MakcumyM 20-30 MIH sieT.

2005r B

KOCMUYeCKHii
«Xa60m» y Ypana, ceapmoii mianersl or CosaHua,
3aperucTpupoBaj emé aABa paHee HeM3BECTHBIX

nekaﬁpe TEJIECCKOII

KOJIbIIa, TOJMYYWBIOAX O0O3HeUYeHWe | |V
(nadmwaaguck ¢ 2003 roma, umean oO0O3HAYEHHE
R/2003 U1 u U2). Ouensb ciabeHbKHe MBUTHHBIE KONBIIA
crami 12-M u 13-m mo cuery. OHM pacmojaraimTcs 3a
npenenamMu paHee u3BecTHBIX 11 komer YpaHa, HO
OnmKke, YeM OpOUTHI €ro CaMbIX KPYITHBIX CITYTHHKOB.
OHM ymajJeHbl OT IUTAHETHl Ha PAcCTOSHUE B JBa pasa
OoJbIliee, YeM paHee OTKPBITHIC KOJbIA, H MOITOMY HX
YacTO Ha3bIBAIOT BHEIIHEH CUCTEMOH KoJlell Y paHa.

2005r OTkphITa caMasi MaJIeHbKas 3K30IJIaHeTa
Bpamawuasicsi BOKpyr mnyiabcapa PSR B1257+12
(JIuu) B co3Be3nuu JleBa, KOTOpPBIi HAXOOAMTCS Ha
paccrossnuu 2300 cBeToBBIX JeT OT 3eMJIH.
HaGmonenne — takux IUIAHET  OTrPaHUYMBAETCS
BO3MO)KHOCTSIMH COBPEMEHHBIX TEJIECKOIIOB, IOATOMY
JI0 CUX TOp YIaBaJoch OOHApYXXHBAaTh TIJIABHBIM
00pa3oM KpYIIHBIE ILIaHETHI, KOTOPBIE B HECKOJIBKO pa3
oonbiie HOmurepa. Macca mianerst PSR B1257+12 b
(Ipayrp, Ha3BaHus cranu mHpucBamBath ¢ uronas 2014
roga pemenueM MAC) B 4 paza MeEHbIIEC 3EMHOH,
nepros obOpameHust 25,26 cyrok, Oojbplias MOIYOCh
opoutsr 0,19 a. e. [loHATHO, YTO €€ HE MOIJIM YBUJETH
"Booumro".  OTy  muaHery  "BRIYMCIMIHN" o
TIEPHOINY ECKIM BO3MYILEHUSIM MOCBHUIAEMOT0
MyJbCapOM PaJHOCUTHaJIA.

2005r Cornacno ucciaegoBanusim NASA, 2005
roa ObLJ1 caMbIM TeIUIbIM Ha 3emJie, HaumHasi ¢ 1900
roaga.

YdeHbIe HCIIONB30BAIN VIS TIONYYCHUS dTHUX JaHHBIX
METCOCTAHIMSIMY Ha IMOBEPXHOCTH HAICH IUIAHETHI, Ha
cylax, a Takke MeTeocmyTHUKH. COBOKYITHBIC NaHHBIE
MO3BJIMJIM OTCJICAUTh U3MEHEHHUS CPEIHUX KOoJeOaHUi
TeMIepaTyp. 3a MoCeqHHe CTO JIST 00IIas TeMIepaTypa
3emnie moBbicwiaack Ha 0,80C. U3 Bcex Jier 3TOro




mepuosa caMbIMH TeribiMu Obutm 1998, 2002, 2003,
2004 u 2005 roxy.

2006r I'pynna EBponeiickux ACTPOHOMOB
ucnoab3ysn kocmuueckuii Tteneckon INTEGRAL,
HCCIeYIONMIT KOCMOC B TraMMa-THana3oHe IJINH
BOJIH, padoTaeT ¢ okTsa0pst 2002 roga, ompeneaunsa
CPEeTHIOI0 TEePHOIUYHOCTH B3PBHIBOB CBEPXHOBBIX
3Be31. CorjiacHO UX pacueTraM, CBEPXHOBBIE 3Be3/IbI
B Hameil Tanaktuke (MJieuHbId IIyTn)
B3PBIBAIOTCH NPUOJIM3UTENBHO Kaskabie S0 jger.

OCHOBHBIM MHJUKATOPOM 3THX IIPOIIECCOB B JaHHOM
WCCIIEJIOBAaHUM OBLI HW30TOIN ANIOMUHHUA-20, KOTOPBIH
uMeeT nepuoj noiaypacnaaa 720 ThIC. JeT. DTOT U30TOI
aJqIOMHUHUSA  "TIPOM3BOMUTCA" B XOJ€ TEPMOSAECPHOI
peakuuu B MAacCHUBHBIX 3Be3llaX M IPH B3PbIBAX ITHX
3BE3].

ITo otieHKaM acTpOHOMOB, Macca BCEro aTIOMUHU-26
B HaIlIeil TalaKTUKE BCEro JIMIIb B TPU pa3a MPeBbIIIaeT
Maccy Hamiero CoONHIA, TO €CTh, W30TOIl STOT OYEHb
penxuii. Takoe ero copepaHue ykas3bIBaeT Ha TO, YTO
B3pBIBBI CBEPXHOBBIX B MieuHom Ilytu mpoucxozsrt B
cpenHeM pa3 B 50 €T M 4YTO KaXXJbIA TOA B Haiei
rajJlakTUKE Ha CBET IOSBIISETCS TIOJIIOXKHHBI 3BE3[
(omATh Ke B cpemHeM). JTO HE TaK yX MHOIO IO
"BcesleHCKUM" MepKaM, HO U He Mano. Mieunsnii I1yTh
HE OTHOCHTCS K TajJaKTUKaMm, TIe HIEeT aKTUBHOE
o0pa3oBaHWE HOBBIX 3B€3], BEIb IPOLECC POXKICHUS
HOBBIX  3Be37  OOBIYHO  3aITyCKaeTcsl  B3PHIBOM
CBEPXHOBO, a €CIIM TaKHe B3PBIBBI OBIBAIOT PEIKO, TO U
MOTOJIOBBE  HOBBIX ~ 3BE3Jl  TOXE  HONy4aercs
HEMHOTOYMCIICHHBIM. TeM He MeHee, IPOIEecC STOT
uner. Ilo maHHBIM ucciaemoBaTeneii, okoino 90% rasza
Hallled TaJlaKTUKKA 3a HECKOJNBKO MMJIIHApIOB JIET,
NpoUIeqIINX € MOMEHTa €€ pOXICHHS, YyKe
MIPEBPATHIINCH B 3BE3/IBI.

2006r 5 sanBaps actpoHombl n3 MIT Williams
College cymean mnponaOawoaatrs JyHy Iliyrona
Xapon (oTkpweIT B 1978r) B TO BpeMsi, Korjaa OH
Tpo1IIeJI Tepex o4eHb cJ1a0oii 3Be310ii. 3aduKcupoBas
¢ OOMNBIION TOYHOCTBIO MOKPHITHE M OTKPBITHE 3BE3/IBI,
y4YEeHBIE CMOIJIH OY€Hb TOYHO U3MEPHUTH paanyc XapoHa
B 606 KM H OIpeAeNuTh, 4YTO y XapoHa HET aTMOC(epH.
DTO MOATBEP)KAAET TEOPHIO NMPOUCXOXKAEHHsT XapoHa,
COTJIaCHO KOTOPOH 3TOT CIYTHHK C(HOPMHPOBAJICS BO
BpeMsi CTOJIKHOBeHHs [IIyToHa ¢ OpyruM MacCHBHBIM
HeOECHBIM TEJIOM MUJUIMOHBI JIET TOMY Ha3a]l.

2006r CornacHo HoBbIM HaOmMwaeHussM National
Optical Astronomy Observatory, onHa U3 camMbIX
SIpKUX 3Be31 - Bera - mmeer 00JbIIOe pa3inyue B
TeMmepaType MeKAY 3JKBATOPOM M MOJIOCaMH, a
TaK/Ke SIBJASIETCS CIUIIOCHYTOH M HecTaOMJIbHOM.
Pazniuume B TemmepaTrype oOOBSCHSETCS BBICOKOI

CKOpPOCTHIO BpallleHUsi 3Be3Abl BOKPYI CBoOeil ocw,
KOTOpas paBHa 12 yacam.

Taxkast ckopocth BpamieHusi Beru (B 50 pa3 Gombiie,
yeM y ConHia) nOpUBOAUT K TOMY, 4YTO ee
9KBaTOpHANbHBIA nuameTp Ha 23% Oonblie, ueMm
nonsipHeld. Ho 310 eme He Bce. B Buay Toro, uto
9KBATOp yJAaJeH OT IIeHTpa 3Be3[bl OOJbIle, YeM
OJTFOCa, OH XOJIOJHEE MPUIOAPHBIX o0sacTeil Ha 2300
rpajiycoB, ¥ M3Jy4aeT B APYroil obnacTu crekrpa. ITo
TIOATBEPKAAET TEOpHIO, COTJIaCHO KOTOpOi
ObICTpOBpAlllAalOIINecs]  3Be3Abl  MMEIOT  HU3KYIO
TeMmriepatypy okBatope. CkopocTh BpamieHus Beru
coctaBiiseT 92% OT KpUTUYECKOM, MPU KOTOPOH 3Be3/a
paspyuiaercs, T.e. 3Ta 3Be3a OyKBaJIbHO OanaHCHUpPYET
Ha TPaHM )KU3HUA U CMEPTH.

Bokpyr Beru nmMeercst ra3onbuieBON TUCK, MOXOXKUMA
Ha TOT, KoTopbli okpyxan ComHie mnepen
oOpazoBanueM IUiaHer. HOBBIE JaHHBIE MO3BOJIST
YTOYHUTH COCTaB Tra3oIbLIEBOr0 AUCKA U CAaMOU 3BE3/IbI,
paccTosiHUe 0 KOTOPOU COCTaBIsAeT 26 CBETOBBIX JIET.

2006r Actpopmsuxkn w3  Kanudopumiickoro
YHHBEpCHUTETa TMPelIOKUIM O00bSICHEHHEe TOMY,
noyeMy Mueunstii IIyte "uckpusien'. Ilpuaunoii
H3bSIHA MOIJIO CTATh BO3JelicTBHE ABYX OMMsKail IMX
TaJaKTHK, H3BECTHBIX Kak Mare/u1aHOBBI 00J1aKa, 1
TAXKEJI0ro odjaka 'TeMHOWl mMaTepuu' - BelecTBa,
KOTOpoe HeJO0CTYITHO HenocpeICTBeHHBIM
HAO0JII0OICeHUSAM.

O0 wuckpuBnennn ['anakTuky (4acTbl0 KOTOpPOWH
siersiercst COJTHEUHasl CHCTEMa) U3BECTHO CPAaBHHUTEIBLHO
JaBHO. B 1957 romy  "BeICTYmHBI" 3aMETHIT
paauoactpoHoM bypke: B 00JacTH JUIMHHBIX BOJH OBLIO
BUJIHO, YTO Ha TepU(EepUH CITUpAId MEK3BE3JHBIA ra3
BBIXOJUT 3a MpeJensl qucka. [1o3xe BRIACHUIOCH, YTO 3a
CYeT IBWKEHMsI camuX 3Be3n ¢opma Mneuynoro ITyrtu
CTaHOBUTCS BCe Ooliee HEMPaBHIHHOM.

BHavane 3TO MONBITANKCh OOBSCHUTH BIUSHUEM
JIPYrUX O0OBEKTOB Tak Ha3biBaeMoW "MecTHOH rpymnmbl”
TaJlakTUK, KyZa, MOMHUMO MIEYHOro IIyTH, BXOIAT
TyMaHHOcTh  AHapomensl, bomemoe u  Manoe

MareutanoBel oOylaka U eme oxkono 30 HeOombIIMX
3BE3IHBIX CKOIUICHHWHA. J3BECTHO, 4YTO TYyMaHHOCTh
AHIpOMENbI CIUIIKOM MAaCCHBHA M OJHOBPEMEHHO C




TEM CIMIIKOM yAajeHa, 4TOObI BBI3BIBATH JIOKAJIbHBIE
Bo3MymeHus.  HanporuB, MaremiaHoBsl — o0yaka
pacIoNoXXeHbl JTOBOJIBHO ONM3KO, HO camu Mo cebe
BECAT KpaiiHe MaJo.

HoBasi rumore3a mpenmonaraer, 4Yro TalaKTHUKH-
CIIyTHUKH, HECMOTPSI Ha MaJlyl0 Maccy, Bce-TaKd MOTJIH
ObiTh  mpuumHOW  Bo3MymieHus. C  momomuipro
KOMITBIOTEPHOTO MOJICIIMPOBAHUS YUEHbIE YCTaHOBUIIH,
yro Mare/uiaHOBBl 00JaKa, OYyAydd OKpPYKEHHBIMH
000JIOYKO HM3 TEMHOW MaTepuH, WCKa3WiIH Ol
Mueunstit [Tyte HykHBIM 00pa3om. Ckopee Bcero, OHH
OKa3almuch "MecToM cOopku" oOnaka HEBUIMMBIX
YaCTHII, KOTOPOE 3aTEM OT HUX OTIEIHIOCH.

VYueHble OTMEYAIOT, YTO MOJEb IO3BOJNWIA HHAYE
B3IVISHYTh Ha caMO sBJEHHE. BMecTo TOro, 4TOOBI
MPOCTO HMCKPHUBUTH TaaKTUUECKHH JHCK, COCEIHUE
00BEKTHl 3acTaBWiM ero konebarbes. Iloka ymaioch
BBIIBUTH TPU "HE3aBUCHMBIX KOJIeOaHUA", M3 KOTOPBIX
CKJIaJIbIBACTCS UCKAXKEHUE B KAXKIBII MOMEHT.

2006r 12 sAHBapsi KOMaHAa AaMEPUKAHCKHX H
aBCTPAJIMIICKNX ACTPOHOMOB OOBSBUJIA O TOM, YTO
M ynanoch TOYHO H3MEPUTH Maccy
MHJUINCEKYH/THOTO MyJibcapa - HeHTPOHHOI 3Be3/bI,
Bpamamwuleiicss co ckopoctbio 340 o06opoToB B
cekyHnnay. MHcrmonp3ys 64-MeTpOBBIA aBCTPaTUHACKUN
pamuoteneckon "llapkc", wucciegoBaTenu U3ydaiu
CHCTEMY, COCTOSIIYI0O M3 Oenoro Kapiuka M IyJbcapa
PSR J1909-3744, pacnonaraloiytocsi Ha pacCTOSHUU
3700 cBetoBBIX JneT oT 3emiM B co3esguu HOkHas
Kopona. Ilynbcap u Oemnblii KapiuK BPaIaroTCs BOKPYT
0011ero IeHTpa IPUTSHKEHHS C TIEpPUoIoM B 1,5 3eMHBIX
CYTOK.

XapakTepHO, YTO MyNIbCap, BXOIAUIMH B TaKylO
JIBOMHYIO CHCTEMY, CO BPEMEHEM HE 3aMeUISeTCs, KaK
OMHOYKH, a YCKOpSETCs, HaKaIuluBasi ra3 OT 3BE3Jbl-
KOMITaHbOHa, oOparasch MTOCTETIEHHO B
MUJUTHCEKYHTHBIH ITynbcap.

W3mepsist BpeMst IPUOBITHS UMITYJILCOB OT ITyJIbcapa U
GbUKCHpYS KaXKABI HMMITYJbC B TEYCHHE NBYX JIET,
aCTPOHOMBI CMOTJIM TOYHO YCTAHOBHUTBH PACIIOJIOKECHUE
mynbcapa Ha HeOe W omnpenesnuTh (GOpMy ero OpOUTHI.
OOHapyXHJIOCh U KOE-YTO HEOObIYHOE: KOrja IyJbcap
HaXOJWJICSd HAa MaKCHMaJbHOM YIAJIEHHH OT 3eMil, 3a
CBOMM KapJIMKOBBIM KOMITAHBOHOM, €r0 HMITYJIbCHI
JIOXOIUIN 10 3eMIIH C 3aJepKKod B 14 MIIIMOHHBIX
CEKYH/IbI, HEXEIIW MOXXHO OBUIO OXKHAATh, WUCXOIS M3
HBIOTOHOBCKOM MEXaHHKH.

OTo sBIEHUE HOCUT Ha3BaHue 3ajepxka [llamupo, u
npezcTaBisier coboll ciencrBue w3 obmeid Teopuu
OTHOCHUTENILHOCTH ODWHINTEHHA: CBETOBOM MMITYJIbC OT
mynbcapa 3aMeyIsieTcs, TIPOXO/ISt 4epes
TpaBUTAI[MOHHOE TIONE O€Joro Kapjiuka. 3ajepikka
anupo cymmmupyercsi ¢ 3aaepxkoii Pémepa (xorma
IyNbcap HaXOIUTCS 3a OENTBIM KapiIUKOM, CBET OT HETO,
€CTECTBEHHO, MPOXOUT OOJIbIlIee PACTOSIHUE 10 3EMIIH,
- TaK 4TO CBET MPUXOIUT Ha 3,8 CEKYH/IBI MO3XKeE).

OpOuta PSR J1909-3744 sBisiercst caMOil KOJIBIICBOU
W3 BCEX W3BECTHBIX BO BceneHHOW - aiaMHHAs OCh
AJUTUIICA OTIIMYAETCsS OT KOpOTKOH Bcero Ha 10 MUKpOH,
IIPU TOM, YTO JMAMETP COCTABISIET OKOJIO 1 MWUIMOHA
KHAJIOMETPOB.

VYcraHoBuB pasmep 3azepxkku Illamupo wu  eé
W3MEHEHHH NpU ABWKEHUHM MyJbcapa MO ero opowure,
aCTPOHOMBI YCTaHOBWJIM Maccy Oeloro Kapjiuka, a
3aTeM PacCYMTAIU U TOYHYIO Maccy CaMoro IryJbcapa -
1,44+/-0,02 maccer ConHia. T0 PEeKOp MO TOYHOCTH
W3MEpEeHUs] MacChl Il MUJUTHCEKYHIHBIX MyJIbCapoB Ha
CETONHAIIHUMN JICHb.

2006r AMEpPHKAHCKHIT KOCMHYECKHI TeJecKon
Spitzer ¢ noMombI0 NHGPAKPACHOTO cIIEKTPOMeTpa,
padoraoumuii B MHPPAKPACHOM JMANA30HE UIUH

BOJIH, O0HAPY’KWJI B OKpecTHOCTAX 3Be3abl G29-38
HEYTO TI0XO0Kee Ha MNBLIEBOH MUCK € OOJIBIIHM
co/iepKaHuEM OYeHb MEJKHX CHUIMKATHBIX NMbLIEBBIX
yacTul. HeoObIuHOE BO BCEM 3TOM TO, 4TO 3Be31a G29-
38 oTHOCHUTCS K Kiaccy OENbIX KapiHKOB, TO €CTh, OHa
yxke (aKTHYeCKH yMeplla M 3Ta CMepTh HpOW30ILIa
okoi0 500 MJH JieT Hazald. ACTPOHOMBI MONAraloT, YToO
G29-38 nmo cBoero B3phIBa M COpoca BEPXHHUX CJIIOCB
ObUla KpacHbIM THIaHTOM W Ha 3TOM OJTale CBOEro
pa3BUTHS, CKOpEE BCEro, IOIJIOTHIA CBOM IUIAHETHI,
HaXOJIMBIUIMECS OTHOCHUTEIBHO HENANEeKO OT Hee (eciu
OHM BOOOIIEe y Hee ObUIM). A IHMCK, HaOJIOTaeMBIN
ceifuac y 3Be316l G29-38, cOCTOUT U3 YIENEBUIMX KOMET
M, BO3MOXHO, BHEUIHMX IDIaHET OSTOW  3BE3JH,
MEPEeKMBIINX KAaTaKIU3M Ha OE30MaCHOM PacCTOSHHU.
Oro mepBoe HaOIIONEHHE, IOATBEPXKAAIOIIEE, YTO
KOMETBI MOT'YT NEPEKUTH CBOE "comHIe".

AcTtpoHOMBI uccinenoBanu 3Besny G29-38 u 1o
MOSIBJICHUST KOCMHUUECKOr'0 Telleckoma Spitzer. U eme
Torma OwmutO0  3ameueno, uro G29-38  sBisgercsa
HEOOBIYHBIM HCTOYHUKOM HH(PAKPACHOTO HU3ITydEHUSI.
AHaJIOTHUHBIN KOTa-TO B OJHY U3 IIaHeT 3Be31bl G29-
38. IlpumepoM Takoro CTOJKHOBEHHUS B Hallel
COJIHEYHOH CHCTEME SIBIISIETCS CTOJKHOBEHHE KOMETHI
Iymeiikepa-JleBu 9 ¢ Onutepom. Ho cymiectByer u
npyras Ooiee OSK30THYHAS THUIOTE3a: JTO IbLIb,
OCTaBIIasICs MOCIIE BTOPOH BOJIHBI 00pa30BaHMs TUIAHET,
KOTOpBIE C(OPMHUPOBAIIMCH YK€ ITOCIE CMEPTU 3BE3IbI
(G29-38 u ee mpeBpalleHus B OEJI0r0 KapiIuKa.

2006r B sinBape opOuTajibHAs PeHTreHOBCKAasi
ooceppatopuss Chandra oGHapy:xuia B MWLIHAPIE
cBeTOBBIX JeT 0T ConHua '""KocMUYecKHil TyHHeJIb'",




CPaBHMMbIH MO pa3MepaM ¢ Halleldl rajJaKTUKOWM.
"Tynneasp" paunoii 110 Thicay W auamerpom 36
THICSIY  CBETOBBIX  JIeT  HAXOAUTCd  BHYTPH
rajakTuyeckoro kiaacrepa Abell 2597 u 3anmonneH
OBICTPBIMH 3JIeMEeHTAPHBIMH YacTULAMM,
JABMKYIIIMMUCS B HANIPABJIEHUU YE€PHOM AbIPHI.

CornacHo MOJENU, NPEUIOKEHHON aMepUKaHCKUMHU
acTpou3uKaMu, TYHHENb YCTPOCH TaKUM 00pa3oM, uToO
nepuobl  "HAchIlEHUsA" YEpHON JBIPhl CMEHSIOTCA
NepuoaamMu "rojonanus’". ITotoku TLJ1a3MBl,
JBIDKYILEHCS K JBIpE C OKOJOCBETOBOM CKOPOCTHIO,
BBITCCHSIOT Ha NEPU(PEPUIO0 OCTAIBHOE BEIISCCTBO, a
3aTeM ucye3alT BHYTpH. llocie 3Toro BelecTBO
"cTaruBaerca" K OCH TYHHENs, TJe pa3orpeBaerci U
pasroHsieTcs, TaKk YTO UK MIOBTOPSETCS 3aHOBO.

PanuonaOmnroneHus Ha MacCHBE pPaJUOTEIECKOIIOB
VLA B Hbro-Mekcuko mokaszajiu, YTO BHYTPU TYHHEIS
MIPUCYTCTBYET "MepTBas 30HA", I/Ie COXPAHMIUCH CIIEAbI
HENOTJIOUIeHHON MaTepuH, BO3pacT KOTOpOit
JIocTaTouHo Benuk. [lo xapakTepy ero u3IydeHHs
aCTPOHOMBI 3aKIIOYWIIM, YTO IMKIJIBI "HAchIIeHUs" U
"ronomaHus"  OBIPEL  CMEHSIOT JpYyr Jpyra yxe
MUJUTHAP/IBI JIET.

2006r 15 sauBaps B 05:58 UTC (08:58 mck)
CIycKaeMblii anmmapar ¢ o0pa3laMu KOMETHOro
BeleCTBA M MEKIUIAHETHOH NMbUIM  OTAEJUJICH OT
3onga Stardust m ycrpemmics k 3emie. Ha BbicoTe
125 kM Bouw1a B aTMOC(epy Hallel miaHeTsl. B ator
MOMEHT KallCyla uMesna cKopocTb B 46 Teic. 440 kM B
Yac W YCTaHOBWJIA HOBBIH pEKOpJ CKOPOCTH JIJIs
BO3BPAIIAIOMINXCS M3 KOCMOCa OOBEKTOB, CO3JaHHBIX
yenoBekoM. B 10:10 UTC (13:10 Mck) Ha TeppuTOpUH
VY4eOHOro M MCHbITATENBHOrO MojuroHa B mrate lOrta
(Utah Test and Training Range), CILA, cosepmmia

MSITKYIO MocajKy BO3BpalaeMas Karfcyna
MeXIUIaHeTHOro  3oHma  Stardust ¢ oOpasiamu
KOMETHOro BemecrBa komersl 81P/Bunpma wu

MEXIUIAaHETHOH MbUIH. BriepBble B HCTOPUH JI0CTaBIICHBI
Ha 3emiro o0Opa3lbl KOMETHOTO  BEIIECTBA U
MEX3BE3THOH TBUIH.

Ammapat Stardust 001 3amyier NASA B 1999 rony.
B 2002 roxy oH mposeren Ha HEOOIBIIOM PACCTOSHUU
ot actepouna 5535 Annefrank u cienan HECKOJIBKO €ro
¢dororpaduii. B sHBape 2004 roma, mpoiias B 300
KWJIOMeTpax OT sapa Komersl, Stardust coOpanm c¢
MOMOIIBI0  CIIEIMAIBHOIO  MOPHCTOrO  YJIOBUTEJS
BEIIIECTBO €€ XBOCTAa. 3OHJ TMPOJIETENl PEKOPIHOE ISt
BO3BpAlllaeMbIX aIlllapaToB paccrosHue B 4,8 mipn
KuJoMeTpoB. Pacxonsl Ha MpoekT cocTaBWwiM 212 MIiH
JIOJIIIapOB.

Kpome ammapara Stardust, kK komeram 3a IocCieTHHE
HECKOJIBKO JIET OTIIPaBHJIMCh AMEPUKAHCKUH KOpadiu
Deep Space u Deep Impact, a Taxoxe eBponeiickuii 3011
Rosetta.  Ilocmemnuif  BCTpeTuTCsT C  KOMETOH
67P/YypromoBa — I'epacumenko B 2014 romy wu,
BO3MOXKHO, TIPU3EMIIATCS Ha Hee.

2006r B xome pador mo cocTaBJeHHIO KapThl
3Be3qHoro Heda Sloan Digitial Sky Survey (SDSS-II)
ACTPOHOMBI OOHAPYKUJIU OIPOMHYIO Pa3pesKeHHYI0

et

CTPYKTYPY, COHePKALIYI0 COTHU THICSIY 3Be31. IJTH
3Be30bl pacmpeneieHbI Ha He0e 1O IUIOIIATXH
pa3MepoM, IPUMEPHO B 5 ThIcAY pa3 MpeBbIIAIONIEi
pa3Mepsl noJiHoi JIyHBI. OTa CTpyKTypa HAXOOUTCA Ha
pacctosauu okoiio 30 ThIC. CBETOBBIX JieT oT 3emuid. [1o
KOCMHYECKHMM MEpKaM 3TO COBCEM PSIOM, M IO HJIee
9TO CKOIUIEHHE MOIJI0 OBl HAXOIWUTHLCI H B COCTABE
Hamiei rajaktukd Mueunsiit [Tyte. OnHako Mo JaHHBIM
aCTPOHOMOB, 3TO Pa3pPEKCHHOE CKOIUICHHE 3BE3] HE
MIPUHAIJISKUT HU K OMHOMY M3 OCHOBHBIX KOMITOHCHTORB
Hallel TaJaKTHKH: HU K IUIOCKOMY 3BE3IHOMY ITUCKY,
rae Haxomutcs Hamie CONHIE, HA K IEHTPAIBHOMY
YTOJIICHUIO, HU K PACCESIHHOMY ITOYTH CEPUICCKOMY
rajo.

ACTpOHOMBI ~ TIOJIAaraf0T, 4YTO 3TO  CKOIUICHHE
MPEJCTABIIACT COOOM KapJIMKOBYIO TaJIaKTHUKY, KOTOpas
HAXOMUTCS B TMPOIECCe €€ IOIJIONICHU MIICUYHBIM
IIyrem. HaxomuTcst 3Ta KapiMKOBas TajJaKTHKa B
HanpaBcHUU co3Be3us JleBbl. XOTh OHA U MaJICHbKas,
HO HaxXOAWTCS OHA TaK OJIM3KO, 4YTO €€ 3Be3MbI
pacrpenelieHsl 0 OTPOMHOMY y4YacTKy Heba, Mo3TOMY
OHU TEpSIOTCA 3a 00Jice MHOT'OYHMCICHHBIMU 3BE3JIaMU
Mneunoro Ilytu. Lens mpoexty SDSS - usmeputh
paccrosiHue 10 48 MIIH 3B€3/1 U COCTaBUTh TPEXMEPHYIO
kapTy 3Be3qHoro Ilyru.

2006r Henonaneky ot Conneunoii Cucremsl
Npou301e]l OrPOMHBIH  BBIOPOC  MeK3BE3HOr0
BeleCTBA. AMEPHKAaHCKHE AaCTPOHOMBI CMOTJIA
OLIECHUTh MacmTad BoxopoaHOro ''cymepmy3bipsi'.
Mo ux ciaoBam, mogoOHBbIe (GeHOMEHBI - OCHOBHBIE
HCTOYHUKHA pacnpenejeHust o rajaKkTuke
MaTEPUAJIOB [JIS CTPOUTEJBHCTBA IUIAHETAPHBIX
cucrteM. Takue ra3oBbie My3bIPU MIPAIOT BAXKHYIO POJIb
B DBOJIIOLINH T'aJIAKTUK, TaK KaK OHH "pacrpenessor” mno
rajlaKTHKe TsDKENble XUMHUYECKHE AIIEMEHTBI,
BbIOpachIBaeMble B KOCMHYECKOE POCTPAHCTBO BMECTE
€O 3BE3IHBIMU BETPAaMU U TPH B3pbIBaX CBEPXHOBBIX. M3
9THX TSDKENBIX DJIEMEHTOB IIOTOM 00pa3yercsi HOBOE
MIOKOJIEHUE 3BE€3[] U IUIaHET.

ACTpPOHOMBI,  HUCIOJB3YIOIIUE  NPUHAIJISIKAIIIHA
HanmonansHomy HayuHomy ¢onny CHIA Tpun
Bankckuii Teneckon (GBT-Green Bank Telescope) mm.
Pobepra Bepna, oOHapy»KHJIH OTPOMHBIN BOIOPOIHBIN
"cynepny3sips", momHuMaromuiicss moutd Ha 10 000
CBETOBBIX JIET HaJ| IUIOCKOCTBIO T'aJlaKTUKU MIleuHbIit
[Tyrb. ['uranTckuii ra30BbId My3bIPh COAEPIKHUT B ceOE B
MUIUTHOH pa3 Oombiie Maccel, 4eM ConHie, a ero
SHEprus BHIOPOCA paBHA NPHUMEPHO COTHE B3PHIBOB
CBEpXHOBBIX", - TOBOPUT OJWH U3 YYaCTHHUKOB
uccnenoBanus Opuit [Tunonpsiropa.

Cynepny3bIpb HaXOJUTCS HA PACCTOSHUM IMOYTH 23
000 cBeroBBIX JIeT OT 3eMiu U uUMeeT Bo3pacT B 10-30
MJIH. JIeT. ACTpPOHOMBI OTKPBUIM €TI0, COEIHHUB
nonydeHHsle ¢ momoisio GBT B auanazone uznydeHus
HEUTpasbHOTrO BOJIOpOZA MHOT OYHMCIICHHBIE
N300pakeHHsT MEHBILEro pa3Mepa B OAHY OOINBIIYIO
KapTUHKY. JlononHUTENbEHO OHHU JI00aBHIIH
nM300pakeHHsT HMOHU3UPOBAHHOTO BOAOpPOJA B OITOM




0o0JlacTh  TaJlaKTHKH,  [OJYYEHHbIE  ONTHYECKUM
TEJIECKOIIOM YHUBEpCUTETa Buckoncuna
(pacmonokenHsiM Ha rope Kutr [Tuk B Apusone).

2006r 19 sanBaps actpoHomMbl u3 I'apBappa-
CMHTCOHOBCKOr0 acTpoQu3U4ecKOro NeHTpa Hu
Oo6cepBaTtopuii KapHeru o0bsiBUJIM, 4YTO UM yIaJ10Ch
O0OHAPYKUTb B AKTHUBHBIX TAJAKTHKaX 4YépHbIe
IbIpbI "'mpoMeskyTouHOi" Maccebl (B 20021 oTKPBITHI
B IAPOBBIX CKOIUIEHUsNX, B 2003r B rajakTtukax), B
pe3yJbTaTe CIAHUSHHSL KOTOpPbIX ¢GopMupyoTCs
cBepXMaccUBHbIe 00bEKThI, Ha0JII0JaeMble CeroaHs
B IeHTpax OOJbIIMHCTBA KPYNHbIX TAJaKTHK.
XapakTepHo, YTO MEXAy pa3MepaMu TaJIakKTUK U Maccoi
YEPHBIX JIBIp HAONIOJAETCS MPSIMO IMPOMOPIMOHATIbHAS
3aBHCHMOCTb. YUE€HBIE XOTST BBIICHUTh, KAKUM 00pa3oM
(dbopMupyeTcs 3Ta 3aBUCUMOCTb, M KaKyl0 pojib YEPHBIE
JIBIPBI UTPAIOT B DBOJIIOIUH TaJIAKTHK.

Jlxennan I'pun w3 TapBapa-CMUTCOHOBCKOIO
acTpo(U3MIECKOro IIEHTpa, ONUpAasCh Ha JAHHBIC
mpoekta  Sloan  Digital Sky Survey (mpoekt
MHOT'OJICTHETO  O0O3pEHHS  YeTBEPTH HEOOCBOMA),

cMorJia pacno3HaTh 19 4€pHBIX ABIP, KOTOPBIE MOXKHO
ObLIO OBl OTHECTH KaK pa3 K ATOMY "IPOMEXYTOUHOMY"
KJaccy, - C Maccol MeHee MWUIMOHA MAacC HaIlero

ComnHna.
I[TomryMo  oTBeTa  HAa  HEKOTOPHIE  BOIPOCHI
OTHOCHUTEILHO (dhopMupoBaHUI CBEPXMAaCCUBHBIX

YEpHBIX JBIp, AaHHBIE MO "TPOMEXYTOUHBIM" UYEPHBIM
JIplpaM  TIOMOT'YT  yCTAHOBUTh, KaK  IPOU30ILIA
peronm3anusa BcenenHoil. JloMUHHpPYIOIIME TUIOTE3BI
cBOIATCA K ToMy, 4Yto mepBble 300 ThIcSY JIeT
Bcenennas Obl1a 3amoiHeHa TOJIHKO HOHU3UPOBAHHBIMU
BozmopoaoM u remnueM. Ilo mepe Toro, kak Bcenennas
pacmupsigachk ¥ OCThIBasla, yKa3aHHbBIE Ia3bl NEpeNuI K
CTa0HIBLHOMY, HEUTpasbHOMY COCTOSIHUIO, -
0o0paTHBIIMCh B IUTOTHBIM TyMaH, OJIOKHMpPOBABIIWIA
pacmpocTpaHeHHe CBeTa. OTOT IepHoj Ha3bIBalOT
"rémuoii smnoxoii" Bcenennoi. Cuutaercs, 4YTo OH
MIPOOIDKAJICS OKOJIO HodyMuwuMapaa jer. OmHako B
9TO K€ BpeMs Hayald BO3HUKATh CTYCTKH MaTepHH, U3
KOTOPBIX (POPMHUPOBAIUCH TTEPBHIEC 3BE3/bI, TAJIAKTUKU U
KBa3apbl. VX H3IydYeHHE Hauyalo pPAacIIeIUIATh aTOMBI
BOJIOpPOZIa Ha CBOOOJHBIE JJIEKTPOHBI W TIPOTOHBI, B
pe3yabpTaTe Hayaslach T.H. peHoHu3alus BeeaeHHoM.

I'pun npenmonaraer, 4YTO JTH YEpPHBIE IBIPHI-
3aponsii  (OPMHUPOBATM "MHHH-KBa3aphl', OJHAKO
0CTa&éTcs OTKPBITBIM BOIPOC O 3HAYMMOCTHU POJIM MaJbIX
4yépHBIX JAbIp B pPEHOHH3AIMU. 3aMephl CBETOBOTO
W3Ty4EeHUs, HUCTOYHUKOM KOTOPOrO CIYXaT YEpHbIE
JIBIPBI MAJIOM Macchl MMOMOXKET OINpenenuTh 310. Kpome
TOTO, Ha paHHHE '"HIPOMEXYTOUuHBIE" UYEPHBIE IBIPHI
MOTYT YKa3bIBaTh I'PaBUTAI[IOHHBIE BOJHBI, KOTOPBIE 110
ujee JODKHBI BOHUKATH MPH CIUSHUM YEPHBIX JIBIP C
Maccamu okonio 100 Teicsiy Mmace ConHua.

2006r 19 sauBapsa 3amymieHa aBTOMaTH4YecKasi
MEXKILIAHeTHAS CTAHIUSA HACA «HoBble
ropu3oHThD» (New Horizons) nis usydyenus Ilnyrona
H ero eCTeCTBEHHOI0 cyTHHKa XapoHa. IImyToH u
XapoH HaxomsaTcs Tak Jganeko or CoJHIa, YTO SBISIFOTCS
caMbIMH XOJOAHBIMH 00bekTaM ConHeyHOH CHCTEMBI.
Onn nonydator or Comana Bcero 1/1000 Toro ceera,
Koropoe monywaer 3emuss. Ho okaszanoch, 4TO 3TH
00BEKTHI IaXKe XOJIO/IHE, YeM IPEAIIosaraiy yuyeHsie. B
koH1ie 2005 roga ¢ MOMOIIBIO IECTH BOCBMUMETPOBBIX
aHTEHH CyOMMIJUTMMETPOBOTO paJMOTENECKONa Yy4eHbIe
CMOTJIM TOYHO U3MEPHUTH TEMIIEPATyp Ka)JIOro M3 ITHUX
HeOECHBIX Tell B OTAEIBbHOCTH. IlepBoe ke M3MepeHue
TIO3BOJIMIIO OTIPEJIEIINTh, 4TO XapoH Teruiee [Inyrona Ha
uensix 10 rpagycoB. Temmepatypa IlnyTona paBHa 43
rpagycam no KenbBuHy, a y XapoHa oHa paBHa 53
rpagycam.

Takast Ooiplias pa3HUIA TeMIlEpaTyp y OOBEKTOB,
HaXOJSIIIUXCS Ha OJIMHAKOBOM paccrosHuu oT CorHia,
00BSCHSIETCSI pa3HBIM COCTaBOM IOBepxHOcTH IlmyToHa
n ero crnyrHuka. [loepxHocth Ilmyrona cocrouT B
OCHOBHOM H3 a30THOTO JibJla, TOTrJa Kak XapoH [0
OoIIbIlIe}f YaCTH UMEET B CBOEM COCTaBE BOMSHOM JIE.
Jaxe cronp nanekoe paccrostaue oT CoNHI@A MO3BOJISIET
a30THOMY JIbJly UCIAPATHCS, YTO MPUBOTUT K HATHMYIHUIO
HeOosbmIoi atMocdepsl Ha Ilmyrone. Ilouemy Xapon
HE HMMeeT a30THOro JbAa IOoKa ocraercd TaifHoil. Ha
9TOT W JIPyrHe BOIPOCHI, KACAIOIIUECs TalH CHCTEMBI
[Inyron-XapoH, JOMKEH OTBETUTb KOCMHYECKHA
kopabisib "HoBble TOPU30OHTHI", KOTOPBIN TOMIKEH JOCTHY
okpectHocTel [lmyrona B 2015 roxy.

2006r 20 siuBapsi 00BSIBJIEHO, YTO KOCMHYECKasi
ramma-oocepBaTopusi EBponeiickoro Kocmuueckoro
ArentctBa «MHTepram» o0Hapy:Kujia HOBBIN Kjacc
JABOMHBIX 3Be3] MO HAOGJIONEHMAM PEHTTeHOBCKUX
HCTOYHMKOB H3J1y4YeHUs] UMEIOIINX B CBOEM COCTaBe
SIPKYI0  3Be3y-CBEPXTHIAaHTA W  KOMIAKTHOIO
KOMIIAaHbOHA, MOI00HOr0 YepPHOil AbIpe, HeHTPOHHOI
3Be3le WIM nyiabcapy. Takas JABoiHas cucrtema
M3ydaeT UMIYIbCaMU B BHUJE PEHTI€HOBCKUX JIydYeH,
KOTOpbIE€ PE3KO BCIBIXMBAIOT, a 3aTe€M MCYE3aroT.
Bo3MoxHO, Ha TIONOOHOE MOBEAEHUE CHCTEMBI BIIHSET
MOIIHBIN 3BE3AHBIA BETE€p OT CBEPXTMTaHTa, KOTOPBIH
«3amyTajcs» B CUJIBHOM I'PaBUTALIMOHHOM II0JI€ CBOETO
KOMIaHbOHAa. YepHas JpIpa, paspblBas Ha KJIOUKU
MOTOKM  3BE3JJHOTO BeTpa OT CBOero cobpara,
IpeBpallaeT »HEPruI0 TIpPaBUTAIIMM B MOUIHbIE U
KOPOTKHE PEHTI€HOBCKHUE BCIIBIIIKH.

HD. 53143

2006r IMocie ocmorpa 22 coceaHHUX 3Be3THBIX
cucTeM, KOCMUYeCKHUit TeJIeCKOoI «Xa00J1»
O0HAPYKUJI OKOJIO ABYX 3B€3]l CKOILIEHUsI 00JI0MKOB
HeOeCHBIX TeJl, KOTOPble MMEIOT CXOACTBO C HAIIHUM




nosicom Kojinmepa - KoJbnoM H3 JeAAHBIX cKaJad 3a
npegeaamu opoutsl HenrtyHa. OTH AUCKU OKpYXKaIOT
T€ TUIBI 3BE€3/, KOTOPHIE BEPOSTHO UMEIOT TOJHBIE IS
JKM3HU 30HBI U T1aHeThl. Cpenu 00HapYKEHHBIX TOSICOB
€CTh IMUPOKUE M y3KHE. BICIIEH CTENeHH MOX0KUMH Ha
PAHHIO .

O06e¢ 3Be3bI (Ha3BaHus B katanore - HD 53143 u HD
139664), wuMeromUe MHOTOYUCICHHBIE aCTEPOHIbI,
HaXOJATCS HA PAacCTOSHUM OKOJIO 60 CBETOBBIX JIET OT
3emunn. Ha cHUMKax BHIHO, YTO acCTEPOHMIHBIA JUCK Y
3Be3npl HD 53143 moBepHyT K HaM NMpakTH4ecKH aHdac,
a y 3Be3apl HD 139664 - noutu pedpom.

DTO He OYEHb MOJIOABIC 3BE3Mbl, UM yxe Oonee 300
MIH JieT. [lo3ToMy cHucTeMBbl IiaHeT (eclnu TaKoBBIE Y
HUX €CTh) U acTepOHWJIOB, BPAIIAIONIMXCS BOKPYT HUX,
yKe JIOJDKHBI B U3BECTHOMN CTEIeHH CTaOMIM3HUPOBATHCS,
kak B Hamtelt Conneunoit Cucreme.

Kpome Toro, acTtpoHOMBI CYHMTAalOT, 4TO OTH
acTEepOMIHBIE TI05ICa UIMEIOT PE3KHE BHEIIHUE Kpasi K YTO
y 3Be3nq HD 53143 u HD 139664 ecth 3Be3ibI-
KOMITaHbOHKH, KOTOpBIE yIEp)KUBAIOT nosica
acTepOMJIOB OT pacceMBaHUsl B MpocTpaHcTBe. Ho aTu

3BE3/IbI-KOMIIAHBOHKH, ~ KOTOpBIE,  CKOpee  BCEro,
OTHOCATCS K  KJIACCy  KOPUYHEBBIX  KapJIHKOB,
00HapYKUTh MOKa HE YAaJIOCh.

2006r 25 gHBaps AacTPOHOMBI OOHAPYKUJIH
caMyl0 MAJEeHbKYI0 M  caMyl  yJaJeHHYIO
IK30IIAHETY OGLE-2005-BLG-390Lb

Bpamaomyiocs BOokpyr 3Be3abl OGLE-2005-BLG-
390L B co3Be3guu CkopnuoHa, OTJIMYHON OT HALLET0
Connna.  OOHapy)keHa C  TIOMOIIBIO  MeTOAa
TPaBUTAI[MOHHOTO MHKPOJWH3UPOBAaHUSI B  paMKax
npoekta Optical Gravitational Lensing Experiment,
KOTOpPBIM PYKOBOIUT Tpodeccop AHmKeH Y aaiabcKuii
(Andrzej Udalski), coaBTOp OTKpBITHSI 3K3OILIAHETHI
OGLE-2005-BLG-390L b.

Camas MasneHbKasl SK30IUIaHeTa 10 3€MHBIM MepKaM
HE TaKk Y)X U Maja: ee Macca NpUMEpHO B 5,5 pa3
MpEeBbIIaeT Maccy 3eMiIM. OTO TBephas IUIaHeTa,
KOTOpasl COCTOMT M3 JIbJia M CKaJbHBIX mopoxa. OHa
Bpalaercs BOKPYT OTHOCHUTEIBHO XOJIOMHOH 3BE3[Ibl,
KOTOpasl OTHOCHTCSI K KJIacCy KpacHbIX KapiukoB. Ee
Macca B ITh pa3 MeHbIe Macchl Hamero ConHua. Ota
3Be3/la HAXOAWTCS Ha pacCTosHMM Oomee 22 THIC.
CBETOBBIX JIET OT Hac. Paamyc OpOHMTBHI IIIaHETHI
MIPUMEPHO B TpU pa3a OoJbllie paauyca OpOUTH 3eMIIH
npu ee BpameHuu Bokpyr Comnna. Ilo ouenkam
aCTPOHOMOB, TEMIIEpaTypa Ha TOBEPXHOCTH ILIAHETHI
cocraBisieT okoio -2200C.

Jnist OTKpBITHS MajbIX IDIAHET B paMKax IPOEKTa
Obuta co3/laHa cCrenuajibHas ceThb oOcepBaTOpHid, U
aBTOpaMH OTKPBITHS CUUTa0TcA 73 acTpoHoMa u3 32
HAYYHBIX YYPEXKJCHHH M3 CaMbIX Pa3HbIX CTpaH MHpA.
Hogas TEXHOJIOTUS c UCIIOJIb30BAaHUEM
IpaBUTAIMOHHBIX JINH3 TI03BOJIUT OOHAPYKUTh U IPYTHE
Mauible 1iaHeTbl BHe COTHEYHOH CHCTEMBI.

2006r HoBble  McciegoBaHusi, NPOBeICHHBIE
COTPYAHHUKAMH I'apBapa-CMHTCOHOBCKOr0O
acTpo(pM3MYeCKOro HeHTPa, MOKa3aJM, YTo 0K0JI0 60
Mapa 3Be3l Hameil ranaktukum Moeunsni Ilyte
MOKHO OTHECTH K KJIacCy OJMHOYHBIX KpPacCHBIX
KapJuKoB. A oOliee YuCIO0 3Be3]l B Halllell rajaKTuKe
cocraBisier mnopsaka 100 mumapnoB. To  ecth
OONIBIIMHCTBO COCTABISIIOT HE T SIPKUE 3BE3/Ibl,
KOTOpBIE MBI BHJMM Ha HeOe HEBOOPY)KEHHBIM IJIa30M
(OHH-TO Kak pa3 yalle BCero ObIBAIOT JBOMHBIMU HIIH
TPOMHBIMH ~ 3B€3J]aMH), a OTHOCHUTEIBHO TYCKIIbIE
ONMHOYHBIE KpacHbIE KapiMKH, KOTOPbIE MOXHO
YBHIETH TOJBKO B TEJIECKOIL.

[IpaBna, mudpel 3tH npudIU3UTeabHBIC. OHU OBUIH
MOJY4YeHbl, UCXOAd U3 Toro, uro okoio 80% 3Be3n

Muneunoro Ilytu - 3TO KpacHble KapiUKH Maccod OT
OIIHOM JEeCATOH MO MOJIOBMHBLI Macchl Hamiero ColHia.
[To MHEHHIO aCTPOHOMOB, Ha JIOJIFO ABOMHBIX, TPOMHBIX
U T.A. 3Be3]1 npuxoaurcs 25% 3se3a. Tak uto okono 20
MJIp/I KPacHBIX KapiIMKOB BXOJST B JIBOWHBIC 3BE3/IHBIE
cuctembl, a 60 mapna - 3to oauHouku. Ecnm Taxke
UCXOJIMTh M3 TOTO, YTO IUIAHETHI JIerde oO0pasyroTcs y
ONMHOYHBIX 3B€3]l, TO MOJIYYUTCS, YTO KOJIUYECTBO
IUIAaHET B HalIeH TrajJaKTUKE MOXET OKa3aTbCs ropaszio
Oonpiie, 4eMm cuMTanoch paHee. COOTBETCTBEHHO,
TIONYJISANUS TUIAHET, TIOXOXKUX Ha 3€MIII0, TOXKE MOXKET
0Ka3aThCsl JOBOJIBHO MHOrouucieHHod. Ho, HaBepHoe,
camMoe MHTEPECHOE CBOWCTBO KPACHBIX KApJIMKOB - 3TO
ux  Bo3pact. KpacHele  Kapauku — QaKTHUECKH
OeccMepTHBI, C MOMEHTa BO3HUKHOBEHHs BeeneHHOW HU
ONMH KpacHbI KapiuK HE B30pBajiCsi, 3TO OUYEHb
cTabwibHble 3Be3nbl. [loaTOMy, ecnu y Takoil 3Be3fbl
€CTh OJIHA WJIM HECKOJIBKO IUIaHET, TO y UX oOuTaTenei
(eciim TakoBbIE TaM TOSBWINCH) €CTh Macca BPEMEHH
JUTSL DBOJTIOLIHH.

Hame ConHie He OTHOCHTCS K KJaccy KpacHBIX
KapJIMKOB W PaHO WIHM IO3IHO OHO NPEBPATUTHCS B
KpacHbIi TWraHT, a T[OTOM B30pBeTcs. Tak dYTo
YEJIOBEYECTBY CTOUT MOABICKATH B Ka4eCTBE "3aIIaCHOTO
asponpoma" KaKOW-HHOYIh OTHOCUTEIBHO HETaJICKUi
KpacHBIN KapjHK, UMEIONMHA XOTs Obl OIHY IUIaHETY.
bmwxkaiimuit k 3emie KpacHBI KapiuK - 3TO 3Be3la
[Mpokcuma-llenraBpa. PaccrosiHue no Hee cocraBiseT
"Bcero" 4,22 cBeroBbix roma. IlpaBma, IIpoxcuma-
IleHTaBpa He OAMHOKA, OHA BXOJAUT B COCTAaB TPOIHOM
3BE3JIHON cHCTeMBI. Jla ¥ HEM3BECTHO IMOKa, €CTh JIU Y
Hee TOAXOAANIAs ISl XKU3HH IIaHeTa.

2006r IIpu nomoum HayyHoro npudopa OMEGA
(Haxoasimierocsi Ha OOpTy OpPOMTAJBLHOrO amnmapara
«Mapc-Jkenpecc»), KOTOpbIH H3MepsieT CHEKTPBI
noBepxHoctn Mapca B BHANMOM U OJMKHEM
uHdpaxpacHom AUana3oHax, MOJIy4eHbI
CeHCAI[MOHHbIE Pe3yabTaThl HcciaenoBanumii Mapca.
DTOT mpUOOp OOHAPYNKHI HA TOBEPXHOCTH IUIAHETHI
obnacrw, coJieprKaliue (UITOCHITHKATHI
(Bomoconeprkalime MHHEpalbl) W TUAPATUPOBAHHBIE
cynbdaTel. DTH MHHEpajbl BO3ZHHKAIOT B pE3yJbTaTe
XMMHUYECKHX  peaknuuid B TOPHBIX  MOpoJax.
OUITOCHINKATHI 00Pa3yIOTCS U3 MarMaTH4eCKHUX OO
NIPY JUTUTENILHOM KOHTAaKTe ¢ BojIol. ['mapaTtupoBaHHbIe
cyab(aThl 00pa3yroTCs MOJ BO3ACHCTBHEM BOJBI, HO 3a
Oosiee KOpOTKOe BpeMs. TeM He MeHee HY)KHO, YTOOBI
BOJla MMeNa BBICOKYIO KHCIOTHOCTh. OOHapyxeHue
9THX MHHEPAIOB YKa3blBaeT, YTO B MPOIUIOM Ha
MOBEpXHOCTH Mapca NpHUCyTCTBOBaJla BOJA. Y4YEHbIE
CYUTAIOT, YTO OOraThle (HUUTOCHIMKATAMU MHHEPAJIBI,
oOpa3oBajuch Ha Mapce B  caMblii  paHHUHN
T€0JIOTMYECKU Mepruoj]. DTO 3HAYHT, YTO B TO BpeMsl Ha
Mapce Obuto MHOro Boabl. Co BpeMmMeHeM Takue
MUHEpaJbl OBbUTH  «3achlllaHb» rpyHTOM. Ceiiuac
€CTECTBEHHasl 3pO3Msi B HEKOTOPBIX MECTax OOHa)KWiIa
JIpEBHHE MOPOJBL, coepiKamue prmiocuinkarel. Takas
THIIOTe3a  OOBSICHSET,  MOYeMy  Y4YacTKu,  TJe
oOHapyXeHbl (MUIOCHUIIMKATHI, HE CBS3aHBl C CYyXUMH
pyciaMH W IPYTUMH ClIeJaMHd BOJBI Ha IMTOBEPXHOCTH
Mapca.

2006r 2 ¢eBpassa NOAJIMHHOE CMSTEeHHE B
MHPOBbIe Hay4YHbIe KPYTrH BHECJIH OOBSIBJIECHHBIE
HOBelillMe aHHbIE, MOJyYEeHHbIE ¢ aMEePUKAHCKOI0
KocMuuyeckoro 3ou1a WMAP (Wilkinson microwave
anisotrophy probe). IlpennasnadeHHbIi 1719 3aMepoB
TeMNepaTypbl PajMANHOHHOT0 H3JIyYeHHs] Pa3HBIX
yacTeil TajJakTHK, OH OOHApPY:KWJ HaJW4YHe Ha
KOCMHY€eCKHX MPOCTOPAaX CTPAHHOI JUHHH, KOTOPas
HACKBO3b MPOHU3bIBaeT BceesleHnyio u popmupyer ee




NMPOCTPAHCTBEHHYI0 MOJAeJ]b. Y4YeHble yKe Ha3Baau
3Ty JMHHUIO ""ochlo 371a".

OOHapy)XeHUE JaHHOW OCH CTaBHT ITOJT COMHCHHE BCE
COBpPEMEHHBIE MIpeJCTaBICHUS 0  3apOXKICHHUU
BcenenHoit u ee pa3BUTUM, BKIIOYas TEOPHUIO
OTHOCHUTEJILHOCTH DHHINTEHHA, 3a YTO € M JAHO JTO
HEJIeCTHOE Ha3BaHUE. CornacHo TeOpuu
OTHOCUTENIBHOCTH, Ppa3BepThIBAaHHE IPOCTPAHCTBA U
BpPEMEHH I1I0CNIE MEPBOHAYAIBHOTO "OONBIIOro B3phIBa"
MIPOMCXOIWIIO Xa0THYHO, a caMma BceneHHas B 1eiaoMm
OHOPOJHA M HMEeT TEHICHLUIO K PacIIMpeHHI0 Ha
BCEM MPOTSHKEHUH CBOMX TPAHHIL.

OpHako  fJaHHBIE C  aMEpPHKAHCKOIO  30HJa
ONPOBEPraloT 3TH IIOCTYNATHI: 3aMepbl TeMIepaTypbl
PENUKTOBOM pagualliy CBUIETEILCTBYIOT HE O Xaoce B
pacripezieieHuy  pa3Iu4yHbIX 30H BcenmenHod, a 00
OTpe/ielIeHHON OpUeHTaluy WK faxe miane. [Ipu stom
CYIIECTBYET 0c00ast TUTaHTCKasl JINHUS, BOKPYT KOTOPOM
MIPOUCXOJUT OpUEHTAlUsl Bcell CTPYKTyphl BceneHHoM,
COOOIIAI0T yYECHEIE.

ArmnmapaT aHU30TpOMHOro 3oHaupoBanus WMAP
OTCJIC)KUBACT OCTATOYHBIA paJWallMOHHBIA (GOH BO
Bcenennoii, craBmmii ciencTBUeM bonbIioro B3phiBa.
Panuanus - Bce, 4TO OCTAI0Ch OT B3PHIBOB B TOJIBKO YTO
Bo3HUKIIEH BceenenHnol. Takue B3pbIBBI NMPUBOAWIH K
oOpa3zoBaHWI0 3Be3l, a BONHBI paauanmn B HACA
orciexuBator ¢ nomomplo WMAP. B OeckoHeuHOi
Bcenennoii "BosTHBI" paauanyu OBLIH OBl
BCEBO3MOKHOM "aMIUTUTYBI U pa3MepoB".

2006r 4 ¢deBpanst coodlIEHO, YTO € MOMOUILIO
ycoBeplIeHCTBOBaHHOH Kamepbl ACS Tejieckona
Hubble me:xxapynapognas rpynna u3 13 actponomoB
OOHAPYKWJIA TBHICSIYM JIETAIMHX B CKOIJICHHH
rajJlakThk B co3Be3auu JleBbl 3Be31, 4YeTbIpe
IIApoBhIe 3Be3HbIE CKOILUICHUS M Jake KapJIUKOBYIO
raJIaKTHKY. Ha OCHOBaHHH pe3yabTaToB
MHOTOJIETHUX HA0/JI0deHuii acTpoPU3NKM cleaan
BBIBOI, YTO OTAEJbHBbIE 3Be3dbl M IUIAHETAPHbIE
TYMAHHOCTH TI€PeMEIATCs BHYTPH OOIIMPHBIX
«KOCMUYECKHX MYCThIpei» B  TrajJakKTHYeCKHX
CKOIIEHHSIX.

B Teyenue 25 4YacoB BeNOCh HAONIOJCHHE 33
OTHOCHUTEIIHO «MAaJIOHACEJICHHBIM» YYaCTKOM BOJIH3U
LIEHTpa CKOIUICHUSA TaJlaKTUK B co3Be3muu JleBbl. DTO
CKOIUICHHE CONCPXHUT 00jJice THICIYM HM3BECTHBIX
TaJJakKTUK U HAXOTUTCS HA PACCTOSHUH MPUOIH3UTEIHHO
55 MJH. CBETOBBIX JIET OT 3eMJId. YYacTOK 3BE3JHOT0
HeOa, WM3YYCHHBIH acTPOHOMaMH B paMKaxX IPOSKTa
«3Be3apl B ranaktuyeckoM ckoruieHuu JleBb» (Virgo
IntraCluster Stars, VICS), ObL1 IpHUOIH3UTEIBHO paBEH
o iomaau 1% JyHHOro aucka. «39TO TOJBKO Hayayuo
HCCIICOBAHMI», - TOAYEPKHYJ PYKOBOAUTEINb MPOCKTa

nokrtop Pobun Kespmamino (Robin Ciardullo) wu3
INenHCcKOro yHUBEpCHTETa. Y YEHBIC MPEIIOIaratoT, YTo
9TH 3BE€3/bl U MIAPOBBIC CKOIUICHUS OBLIM BBIPBAHBI U3
CBOHX rajaKkTHK CHUIIAMHU TPaBUTAIOHHOTO
B3aUMOJICHCTBYS, BO3HUKAIOUIMMHU MPH  CONMKEHUH
OOJIBILINX TAJIAKTHK.

Disut Ring mrownsd
ypargiant Star

2006r KocMuueckuii TeJecKon NASA
«Cnutuep»  OOHApPY:XWJI  HOBBble  THTAHTCKHE
IUIAaHETHBIE CHCTEMBI, (DOPMHUPYHOIIHECS U3 Ta30Bo-
NMBLJIEBBIX THCKOB BOKPYI JBYX OIPOMHBIX 3Be3l,
KOTOpble MaccuBHee Hamero ceetua B 30 u 70 pas.
3Be3npl-cBepxrurantel R66 um R126 Haxomsatcs B
Bonbmom MaremtanoBom Oo0make (BMO) — camoit
O6mm3koit k MiteunoMmy IlyTH KapimKOBOWH TajaKTHKe.
OHHM TakWe OrpOMHBIC, YTO BHYTPU HHUX ITOMECTHIIACH
Obl opOura 3eMiu. OTH 3Be3Ibl CO3JAIOT MOIIHBIC
COJTHEYHBIC BETPhI 3apsDKCHHBIX YACTHIl, KOTOPBIE
MEIIAIOT OKPY)KAIOIIEMYy BEIIECTBY CIMIATBCA U
00pa30BBIBATh KPYITHBIC TeJIa, TOATOMY CYIIIECTBOBaHUE
IUTAHET B OKPECTHOCTSX TaKUX OOJBIIUX CYUTATIOCh
HEBO3MO)KHBIM. TeM He MeHee, 3TH IPOTOIIAHETHBIC
JIUCKU  CYIIECTBYIOT. ACTPOHOMBI  YBEPEHBI, YTO
OOHApY)KEHHBIE  Ta30MbUICBBIC  JHCKH  COACPIKAT
OTPOMHOE KOJHMYECTBO JICASHBIX OOJOMKOB, IMOTOOHBIX
TeM, 4YTo Haxoaarca B mosice Koiinepa B Harmei
CoJHEeUHOU cHUCTeMe, HO pa3Mephbl «HOBOUCIICYCHHBIX
HeOecHBIX 0yOIMKoB» B 60 pa3 OoibllIe, YeM BeTUYHMHA
mosica acTepouoB 3a opbOutoii IlmyroHa. D10 3HAYWT,
YTO Macca HOBBIX MPOTOIUIAHETHBIX JUCKOB IPEBHIIIACT
maccy nosica Koiinepa B 10 paz.

2006r 8 ¢eBpans o00bsIBIEHO, YTO ACTPOHOMBI
HAIUIM [JBe 3Be3[bl, KoTOopble mokuHYT Hamry
l'anakTtuky, 4rTo0bl  HHKOrga  Ooablle  He
BO3BPATHTHCS B POAHYI0 3BE3HYI0 CHCTEMY. OTH
3BE3/bl SBIISIIOTCS YacThIO HOBOTO Kilacca OOBEKTOB,
KOTOpBIC aCTPOHOMBI HasbIBalOT "exiles". DTo 3Be31bI
ObUTM  YacThl0  JBOWHOHW  CHCTEMBI,  KOTOpas
'3a00yquiIack' B IPOCTPAHCTBE, CIHIIKOM  OJU3KO
MOJIOMASI K CYNEepMacCUBHOM UEpHOW IbIpE B ILIEHTPE
Mneunoro Ilyru. Ilapa 3Be3n, cBs3aHHas OOIIMMU
CHJIaMH TATOTEHHs, ObUIa pa3opBaHa TpaBUTAIMEH
YEpHOW IBIPBI, a 3aTeM Kak M3 Mpalid BHIOpOIIEHa C
OTPOMHOIl  CKOPOCTBIO 110  TPaeKTOpUH, KOTOpas
OTHpaBUT  OTH  3BE3ABl B MEXIaJaKTHYECKOe
mpoctpaHctBo. He cMorps HuM Ha 4ro, 3TO
€IUHCTBEHHBIN MIaHC A YOeraromux 3Be3f, YTOOBI
yBuaets Mueunslii [1yte co croponsl. Takue coObITHS
MIPOUCXOAT onuH pa3 B 100000 mer.

2006r HranpsincKkue acTPOHOMBI, paGoTaBuIMe
Ha Teaeckone VLT  Eppomeiickoii  103kHOI
o0cepBaTopuH, TNpPOBEIH HCCIEI0BAHUS 3BE3IHOIO
CKOIUICHHSl, KOTOpOe B KATAaJd0rax 3HAYMTCA Kak




Messier 12 (M 12, NGC 6218). Ono HaxomuTcs B
CO3BE3/IMM 3MEEHOCIIa Ha PACCTOSHUU OKOJIO 23 TEHIC.
CBETOBBIX JIET OT 3eMJU. ACTPOHOMBI HU3MEPUIH
SIPKOCTh W IBET Oojiee 16 ThICSY 3BE3X CKOILICHUS
Messier 12, mpu4eM HCCIICAOBAINCH B TOM YHCIIC OUCHb
ciabbie 3BE3/Ibl, UMEIOIINE 3BE3HYI0 BEIMYMHY BIUIOTh
mo 25. Pe3ympTaToM O3THX  HCCIICAOBAHHHA  OBbLI
CIEIYIONINIA BBIBOM: CKOpEe BCEro, CKomicHue Messier
12 3a BpeMs CBOEro CyIIECTBOBAHHUS IMOTEPSIIO OKOJIO
MUJUTHOHA HEOOJNBIIHMX 3BE3/ U 3TH 3BE3JIbI IPUTAHYJIA K
ceOe Haa rajakTuka Mieunsii [1yTs.

Ilo mocimemuuM IoacueTraMm ckomienne Messier 12
KpoMe KpYIHBIX MAaCCUBHBIX 3B€3]1 COAEPXKUT okono 200
TBICSTY HEOONBIITUX 3BE3]1, MacCa KOTOPBIX COCTABJISCT OT
20% mo 80% or wmaccel Hamero Comama. B
OONBIIMHCTBE  3BE3AHBIX  CKOIUIEHWHA  Haubojee
MHOT'OYHCIICHHBIMUA KaK pa3 SIBIIIOTCS CaMble MEJKHE
3Be3bl. [IprueM Ha KaKIyro 3BE3y pa3MepoM C Halle
ConHIle TPUXOAUTCS TpPUMEpHO 4 3BE3ABI  BIBOE
MeHbled Maccel. A B Messier 12 sto He Tak. B stom
CKOIUICHMM KOJMYECTBO 3BE3ll B pPA3HBIX BECOBBIX
KaTeropusx NpUMEpHO onauHakoBoe. Ilo oleHKam
acTpOHOMOB ckoruieHne Messier 12 morepsuio B 4 pasa
OoIbIlie 3BE3M, 4YeM y Hero umeercs ceryac. Ckopee
BCEr'0 3TO MPOUCXOIUIIO, KOTJa CKOIUICHHUE, TBUTASACH 110
cBoei BBITSHYTOMN AU TUYECKOM opOure,
MIEPUOTUYCCKU O0Ka3bIBaJIOCh B OTHOCHUTEILHO
HaceleHHbIX padoHax MieuyHoro IlyTH, B IUIOCKOCTH
Hallel TajJakTHKH WX B e¢ rajgo. Bo BpeMs Takux
COMMKEH I IIPOUCX OTHITA IpaBUTAIIMOHHBIC
BO3MYIIICHUS CKOIUICHHSI M OT HEr0 MOIJIA OTPBIBATHCS
caMble MeEJIKHE 3Be3lbl. Tak YTO OKOJIO MUJUIMOHA
MEJIKHMX 3Be37, HEKOra MpHHAAIeKaBImx Messier 12,
Teneph HaxXoAATCs B rajno Miednoro [Tyru.

ACTPOHOMBI TaKXe TIOJCUYUTAIM, YTO TIPU TaKOU
CKOPOCTH TIOTepH 3Be3d CKomicHMio Messier 12
OCTaJIOCh JKUTh emle okojo 4,5 Mipa JieT, 4YTo
COCTaBJISICT TPUMEPHO TPETh OT €ro HBIHCIIHETrO
Bo3pacta. JIIsd IIApOBBIX CKOIUICHWHA STO OYEHb
KOpOTKasi JKW3Hb, TaK KaK pPacyeTHOE BpeMs JKU3HU
TUMMMYHOT'O MIAPOBOTO CKOILIEHUsI COCTaBIsieT okoyo 30
Mapa jer (Ho Hamia BceneHHas He NMpokKuia MOKa U
ITOJIOBHHBI ATOTO CPOKA).

2006r OO0HapyKeHHbIX OCTATKOB CBEPXHOBBIX
3Be3] [JOCTATOYHO MHOI0, HO HAa 3TOT pa3
PEHTIreHOBCKAast obcepBaTopus «Yangpa»
3a)MKCHPOBAJIa HEYTO YAMBHUTEJbHOE. YHUKAIBHASA
dororpadus, caenrannas «Yanapoii», coaepKuT He

OIWH, a JBAa OCTATKA CBEPXHOBBIX 3Be3m. [lapa,
nonyuuBas oboznauenne DEM L1316, pacnionoxena B
Bonbmom MaremnanoBom OOGnake — crnyTHuke Hameit
lamaxtukun. OOe  3Be3mbl  B3OPBAIUCH  IOYTH
OMHOBPEMEHHO (IT0 KOCMHYECKMM MepKaM). [a3oBas
000JI0YKa B BEPXHCH JICBOW YACTH CHHMKA COICPIKUT
3HAYMTEIbHO OOJbIIE JKene3a, YeM ee cocelka. OTo
TOBOPUT O  TOM, 4YTO  CBEpPXHOBas  3Be3fa
oToxaecTBisercs TumoM la. OOooYka BHH3Y CIpaBa
SIBJISIETCSL OCTAaTKOM CBepxHOBOHM 3Be3nbl II Ttuma. D10
O3HauaeT, yTo, B JAaHHOM cJydae, B3OpBajlach 3Be3fa-
THTaHT, KOTOpas MPOKWIa KOPOTKYIO JKH3HBb - BCETO
HECKOJIbKO MUJUIMOHOB JIET.

2006r HenaBHue uccjieloBaHus MOKa3aId, YTO B
Hameii  [anakTuke  cymiecTByeT — HeOoJblIasi
TMOMYJISIUSI  CBEPXCKOPOCTHBIX 3Be3l. YUeHbIe
MOJIAralT, YTO KOCMHYecKHe ''myTellecTBeHHHMKH'
MPEACTABISIOT CTPALIHYIO ONACHOCTH st
CosHeyHOH cHCTeMBI - OJHAKO BepPOSATHOCTH
BCTpPeYH ¢ HUMH He 0YeHb BBICOKA. 3aT0, BO3MOKHO,
Y CBEPXCKOPOCTHBIX 3Be3/1 TOKe eCTh IIaHEeThI.

"[HaneHpie" TUnepckopoctHbie 3Be3a6l (HVS, Hyper-
Velocity Stars), BBLICIISFOIIIUCCS OIPOMHBIMH
CKOpPOCTSIMH, TPUKOBBIBAIOT K cebe 0c000c BHHUMAaHUE
YYEHBIX. DTO BBI3BAHO TEM, YTO OOBSCHUTH TaKYIO
CKOPOCTh MOXKHO JIMIIb THITOTE30H MX DIKEKIUH B
TPaBUTAI[MOHHOM TII0J€ MAaCCHUBHOM YEpHOW JBIPHI.
VYuensie u3 I'apBapa-CMUTCOHMAHCKOTO
acrpoduzuyeckoro 1eHtpa B KemOpumke (mrar
Maccauycerc) (Yoppern bpayn, Mapraper ['emrep,
Cxkorr Kenbon u Maiikn Kypi) mpoBenu aeTanbHbIHA
aHanmu3 3Be3] 'MO3aHEro" crekTpailbHOro kiacca B B
peruone DR4 0030pa Sloan Digital Sky Survey (SDSS)
mwiomaapio 1900 kB. rpagxycoB. B 0030p Obuta BKITIOYCHA
61 3Be3ma. M3 HHUX MATH OBUTM OTHECEHBI K KaTErOpUH
THIIEPCKOPOCTHRIX (cBbImie 500 KM/C), OTKDBITHIX B
nocieiHue JaBa roga. CuuTaercs, 4To CBEPXCKOPOCTHEIE
3BE3BI BO3HUKAIOT MPH TECHBIX COMMKECHUSIX TBOMHBIX
3BE31 CO CBEPXMACCHBHOM 4YEpHON IbIpod B LIEHTpE
Mineunoro Ilytu. OmuH u3 JOBYX KOMIIOHEHTOB
3aXBaThIBAaeTCA UYEPHOM ABIPOH, a APYrod BBUIETAET C
BBICOKOH CKOPOCTBIO.

brnmxaiimas k' ConHIly W3BeCTHas CBEPXCKOPOCTHAS
3Be3na (HVS2) pacnonoxkena Ha paccTossHuA 19 KIK OT
Connna. TeopeTHdecku IMPOJET TaKOW 3BE3IbI BOIH3U
ConmHua Mor OBl TOJNHOCTBIO YHHYTOXKUTH —HaIly
IUIAHETHYIO CHCTEMY - OIHAaKO BEPOSTHOCTh €ro
HUYTOXXHO Masa. Kaxk Maia BEPOSTHOCTh
CYIIECTBOBAHUS Y HUX IUIAHETHBIX CUCTeM. BeposiTHO,
3BE3/bl-"U3THAHHULIBI"  OOpeYeHbl Ha  OJUHOYHOE
MyTENIECTBHE B MEXTJIAKTHYECKOM IPOCTPAHCTBE.
Kocmuueckne IyTeNIECTBEHHHKH OOHApyXeHbl He
TONILKO B Hamied ['amakTtuke. ACTPOHOMBI OTKPBLIH
TBICSIYM  CBEPXCKOPOCTHBIX  3Be3l, 4  IIapoOBBIX
CKOIUIEHMS M JaXe KapJIUKOBYIO TaJaKTUKy B
MEXTaJaKTHYECKOM TPOCTPAHCTBE CKOIUICHHS TaJIaKTHK
B co3Be3auu JIeBbl.

AHamonui MakcumMeHKo,

mobumenb acmpoHomuu, http://astro.websib.ru




HEBO HAOQ HAMM

HN30pannbIe aCTPOHOMHYECKHeE coObLITHS
Mecsaua (Bpemsa BcemupHoe - UT)

1 aseycma - HogonyHue,

1 aseycma - Jlyna (@= 0,01+) npoxooum cesephee
Mapca,

2 aseycma - Jlyna (©= 0,02+) 6 nepueee cegoeti
opbumul Ha paccmosiuu 359400 km om yenmpa
3emnu,

2 aseycma - Jlyna (@= 0,03+) npoxooum ceséephee
Pezyna,

3 aszycma - Oonconepuoouveckas nepemMenHdsl
36ez0a X Eounopoca 6auz maxcumyma 6Onecka
(6,5m),

3 aszycma - Oonconepuoouveckas nepemMenHdsl
seez0a T Llenmaepa 61u3 maxcumyma bnecka (5m),
6 aseycma - Jlyna (@= 0,32+) npoxooum cesephee
Cnuxu,

7 agzycma - JIyna 6 ¢ghaze nepgoii uemeepmu,

8 aseycma - Ooneonepuoduueckas nepemeHHdas
36ez0a RT Cmpenvya 61u3z makcumyma 6Onecka
(6m),

9 aseycma - Jlyna (0= 0,73+) npoxooum ceeepuee
FOnumepa,

10 aseyema  —  Mepxypuii  docmueaem
MAKCUMANLHOU 3anadHOU (VmMpenHell) 3/10Heayuu
19 2padycos,

11 aseycma - FOnumep 6 cmosinuu ¢ nepexooom K
NPAMOMY OBUINCEHUIO,

12 aeeycma - Ooneonepuoduueckas nepemeHHds
s6ez0a S Ceegeproii Kopowvl 61u3z maxcumyma
onecka (6m),

12 aezycma - memeopHvii nomok Ilepceudvl
docmueaem Mmaxcumyma Oeticmeusi  (3eHUmHoe
yacoeoe Yucio memeopos - 00 120),

12 aseycma - Jlyna (@= 0,90+) npoxooum mouxy
MAKCUMATbHO2O CKAOHEHUs K 102y Om HebecHo2o
aKeamopa,

12 aseycma - Ypan 6 cmosaumuu c nepexodom K
NONAMHOMY OBUINCEHUIO,

12 aseycma - noxpvimue Jhymou (D= 0,91+)
Camypna npu eudumocmu 8 Ascmpaiuu u
axeamopuu Tuxozo oxeanua,

12 aseycma - Jlyna (®= 0,92+) 6 Hucxoosuyem
y371e ceoell opouml,

14 aseycma - Bemnepa
coedunenue ¢ Connyem,

15 aseycma - noanonynue,
16 aeeycma - Ooneonepuoduueckas nepemeHHdas
36ez0a R Tonuux [lcoe Oauz maxcumyma 6Onecka
(6,5m),

17 aseycma - Jlyna (@= 0,97-) 6 anoeee ceoeii
opbumul Ha paccmosinuu 406241 km om yemmpa
3emnu,

17 aseycma - Jlyna (= 0,96-) 61u3 Henmyna,

18 aseycma - maxcumym Oelcmeus MemeopHo2o
nomoka xanna-L{uenuoer uz coszeezous Jlebeos
(ZHR= 3),

18 aseycma - Mapc noxooum cesepnee Pezyna,

20 aszycma - Ooaconepuoouyeckas nepemenHds
seez0a T Booones oauz maxcumyma orecka (6,5m),
21 aseycma - Benepa npoxooum cesepuee Pecyna,

npoxooum  eepxHee




21 aseycma - Jlyna (@= 0,7-) npoxooum rwoicHee
VYpana,

23 aseycma - Jlyna 6 ¢paze nocneoneii uemeepmu,
24 aseycma - Jlyna (@= 0,42-) npoxooum ceeephee
Anvoebapana,

24 aseycma - Benepa npoxooum cesepnee Mapca,
26 aseycma - Jlyna (©= 0,19-) npoxooum mouxy
MAKCUMATbHOO CKIIOHEHUsL K cesepy om HeOecHO20
aKeamopa,

27 aseycma - Jlyna (©= 0,16-) 6 6ocxoosuyem y3ie
ceoetl opoumul,

28 aszycma - 00a20nepUOOUYEcKasi NepemMeHHds.
36e30a RS Becos 6ausz maxcumyma oaecka (6,5m),
28 aseycma - Jlyna (@= 0,06-) npoxooum uepes
36e30H0e ckonaenue Acau (M44),

29 aszycma - 00120NepUOOUYECKAsT NEPEeMEeHHAs.
36e30a R Jlebeos 6auz maxcumyma onecka (6,5m),
29 aezycma - Mepkyputi npoxooum cegepHee
Pezyna,

30 aseycma - Jlyna (@= 0,01-) npoxooum ceeepnee
Mepxypus u Peeyna,

30 aseycma - HogoayHue,

30 aseyema - Jlyna (®@= 0,01+) npoxooum
cesepnee Mapca u Benepui,

30 aseycma - Jlyna (@= 0,01+) @ nepueee ceoeti
opbumul Ha paccmosimuu 357180 km om yenmpa
3emnu.

O030pHOE MyTelIecTBHE MO Hedy aBrycTa B >KypHaJe
«Heb6ocBom» 3a aBTyCT 2009 roja
(http://astronet.ru/db/msg/1236479 ).

Counne nBrxercs no cozpe3auto Paka no 10 aBrycra, a
3aTeM IepexoJuT B co3Be3aue JIbBa U ocTaeTcs B HEM
o koHna Mecsna. CKIOHEHHWE JHEBHOTO CBETWIIA, MO
CPaBHEHUIO C TIEPBBIMU JBYMsSI JIETHUMHU MeECSIIaMU
yMEHbBIIAeTCI C KaxIpIM JHeM Bce ObicTpee. Kak
CIIE/ICTBHE, TaKxe ObICTpO yYMEHBIIAeTCst
MIPOJOJKUTENBHOCTE JHS: ¢ 15 wacoB 59 muHyT B
Hayaje Mmecana A0 13 uacoB 52 MHMHYT K KOHIY
omMceiBaeMoro rmnepuoaa (Oomee ABYX dYacoB). OTH
JTaHHBIE CIIPABEUIUBBI 01 wiupomol Mockesl, T
noyneHHast Boicota CoJHIA 32 MECSI[ YMEHBIIUTCS C
52 no 42 rpamycos. Jlnsa Habmoaenuit ConHIla aBrycr -
OMH U3 CaMbIX OJIarONMpPHUSTHBIX MECSIEB B CEBEPHOM
nonymapun 3emian. HaOmiofeHuss msTeH W APYrux
00pa3oBaHWii Ha TOBEPXHOCTH JHEBHOTO CBETHJIA
MOXXHO TIPOBOJUTH B TEJECKON WM OMHOKIIb U JaxKe
HEBOOPY)XEHHBIM TIJIa30M (€CIM IISITHA JOCTATOYHO
kpynHeie). Ho Hy’KHO TOMHHTB, 4YTO BH3yaJbHOE
myyenne CoiHIAa B TejlecKOom WJIW Jpyrue
onTHYecKne puooOpPHI HYKHO NMPOBOANTH
o0sizateabHo (!!) ¢ mDpuMeHeHMEM COJIHEYHOIO
¢puabTpa (pekomenpaimu 1o HaOmoxenuto ConHia
HUMEIOTCS B KypHaie «HebocBom»
http://astronet.ru/db/msg/1222232).

JlyHa HaYHeT ABH:KeHHeE TI0 HeOY aBrycTa B CO3BE3UU
Paka 0113 Beneps! n 3Be3aHO0T0 croruienus Scmu (M44)
okono (a3l HoBOnyHus. [lpunsiB 1 aBrycra ¢azy
HOBOJNIYHHS, MOJIOZIOM Mecsl] B caMoi Maioi (ase
mepeiieT B O3TOT JKe JeHb B co3Be3aue JIbBa, rme
npoiaer cesepHee Mapca. Ha crenyromuii  neHb
momoaoi Mmecsr (d= 0,02+) mocTurHer mepurest CBoei
opboutsl Ha paccrosHud 359400 KM OT IEeHTpa 3eMiH U
npoiiner cepepHee Peryma mpu dase 0,03+. MuHoBaB
co3Be3aue JIbBa pacTymiuil cepn TOCTHUTHET TPAHUIIBI C
coszBezqueM JleBwl 4 aBrycra npu daze 0,12. 3mech 6
aprycrta Jlyna (®= 0,32+) mpoiiner ceBepree Crimku, a 7
aprycrta npu ¢ase 0,43+ mepeiiner B co3Be3aue Beco u
MIPUMET 371ECh B ATOT K€ JieHb (pa3y IepBOI YETBEPTH.

Veemuuu ¢azy go 0,64+ nyHHBI OBanm 9 aBrycra
nepeiiger B co3Be3aue CKOpIMOHA, MEPEHIst B 3TOT XKe
IeHb B co3Be3aue 3MmecHocma mpu  (dasze 0,68+,
HaOMroasich Ha HOYHOM HeOe HU3KO HaJl TOPU30HTOM
neBee FOnmrepa, ¢ KOTOPHIM MAaKCUMAJILHO COJTU3UTCS B
KoHIle qHs 9 aBrycta npu ¢ase 0,73+. 10 aBrycra spkas
JIyna (®= 0,81+) mepetiner B co3Be3aue CTpenblia, rie
MPOWAET TOYKY MaKCUMAaJbHOTO CKJIOHEHHSI K IOTy OT
HeOecHoro skBaropa npu dasze 0,90+ 12 aBrycra. Uepes
HECKOJIbKO 4YacoB TIOCNIE O3TOr0 COOBITHS HOYHOE
ceermiio (= 0,91+) nokpoer CaTypH IpH BHIMMOCTH B
ABctpanuu u akBatopuu Tuxoro okeana. B srtor e
neHb JlyHa mpoHJeT TOYKy HHCXOAALIETO y3ja CBOEH
opoutsl ipu daze 0,92+. 3arem sipkas JIyHa yctpemurcs
Kk co3Be3uto Kosepora, koToporo gocturser 13 aBrycra
npu ¢aze 0,96+. 3mech HOYHOE CBETWIIO MpHUMET (azy
mosHONyHUsI 15 aBrycra, B 3TOT ke JieHb Mepeias B
co3Be3que Bomones. 3neck 17 aBrycra Jlyna (®= 0,97-)
JIOCTUTHET aroresi CBOeH OpOMTBI HA PAaCCTOSHHUU
406241 xM ot neHTpa 3eMiId, a 3aTeM MNPONAET KHEe
Henryna npu ¢daze 0,96-. 18 aBrycra nyHssii oan (O=
0,92-) nepeiiner B co3Be3nue PrI0, HA CICTYIONIHI TeHb
JOCTUTHYB co3Be3nus Kura npu ¢ase 0,88-. 20 aBrycra
Jlyna (®= 0,8-) BHOBH mepelizer B co3Be3aue PrIO,
yTo0OBbl 21 aBrycra mpu ¢asze 0,72- elie pa3 MOCETUTh
cozBe3que Kura, rme B 3TOT AEHb IPOMIET IOXKHEE
VYpana npu ¢ase 0,7-. 22 amrycra Jlyna (®= 0,66-)
nocturHer co3pe3aus OBHa, a 23 aBrycra mnepeiaer
cose3aue Tenblia mpu ¢asze 0,56-. 3aech B 3TOT IeHb
JIyna mpumer ¢a3y mocnemneli yeTBepTH, a 24 aBrycra
npu ¢daze 0,42- mpoiizer ceBepHee AunbpiacOapana. Ha
CIIEAYIOUIMIA  JIeHb  CTapelolIMid  CepIl  JOCTHUTHET
cozBe3quss OpuoHa, ymenbmmB ¢asy no 0,3-, a 3aTem
nepeiiner B co3Besaue biusnenos mpu daze 0,27-, rae
26 aprycta mpu (aze 0,19- nmpoiimer TOUKy
MaKCHMAJIBHOTO CKJIOHEHHUSI K CeBepy OT HeOecHOro
skBaTopa. 27 asrycra Jlyna (®= 0,16-) mnpoiiner
BOCXOJSIIIMI y3ell CBOEH OpOWTHI, B JTOT K€ JEHb
nepeiing B co3Besmue Paka mpu dasze 0,09-. 3necy 28
aBrycra ToHkuil nyHsbii cepn (D= 0,06-) mnpoilizer
4epes 3Be3Hoe ckoruieHue Slcmu (M44), ycTrpeMuBIINCh
K co3Be3nuio JIbBa, B KoTOpoe BoiaeT 29 aBrycra npu
¢aze 0,03-. B 3TOT e JeHb TOHKHUI JIYHHBIH CEpII elle
pa3 3a mecsIl mpoiaer ceBepHee Peryma, a 30 aBrycra
npuMer (a3zy HOBOJNYHUS, HaxXo[sCh OJIM3 mepures
cBOEH OpOUTHI Ha paccrosHuU 357180 KM OT IEHTpa
3emnn. Psimom ¢ JlyHoii Oyayr Haxomutbcs MepKypui,
Benepa u Mapc, HO 3T0 cONmKkeHne BUAHO He OyJeT u3-
3a Gnm3octr kK ConHiy. 31 aBrycra pactymuid cepn npu
¢daze 0,02+ mnepeiimer B co3e3aue JleBbl, rae u
3aKOHYHT CBOW MYTh MO JIETHEMY HeOYy.

Boabmme IJIAHETHI CostHeyHOI CHCTEMBI.
Mepkypmii nepeMeniaeTcsi B OJHOM HAIPaBICHUH C
ConxHeM 1o co3Be3guto bimsnenoB, 9 aBrycra
niepexofs B co3Be3aue Paka, a 23 aBrycra - B co3Be3ue
JIpBa. 17 aBrycra niuaHera NpoHeT yepes IKHYIO YacTh
3Be3nHoro ckomieHus Seim  (M44).  Mepkypuit
HAaXOJIUTCSI HA YTPEHHEM HeOe MpH AIIOHTalNK B Havyale
Mecsua 15 rpagycos, a K MakcuMaibHOM 3oHrarmu 10
aBrycra yrioBoe paccrosiHue rtuiaHetsl ot ConHia
nocturaer 19 rpamycoB. OTo ny4inas yTpEeHHAA
BuauMocTe  Mepkypus B 2019  romy, T.K
MIPOJODKUTENFHOCTh BUAMMOCTH IUIAHETHI MPEBBILIAET
1 gac. [Tocne mpoXoXxAEHUS MaKCUMAaTbLHOW DJIOHTAIUH,
Mepkypuii HauHeT cOmmkathes ¢ CONHIEM, H K KOHITY
Mecsa OyJeT HaXOIUThCs BCEro JIMIIb B 5 Tpagycax OT
LUEHTPAIFHOTO  CBETHJIA, MPAKTUUECKH 3aKaH4HBas
BUAUMOCTh. B Hayane aBrycra BHIUMBIA JHaMETP
Mepkypus uMeeT 3HaueHue okoso 10 yriaoBhIX CeKyHI,
MEUIEHHO YMEHBIIAsCh K MAaKCUMAJILHOM JJIOHT'alluK 10
7,5 cekyHI AyTH, a K KOHIy Mecsla - 0 5 YIJOBBIX
cekyna. ®a3za miuaHeThl MOCTENEHHO YBEIHMYMBAETCS 32




Mecsm ot 0,15 mo 1. Dto o3Hadaer, 4TO HpHU
HaOMIOIEHUH B Teleckol MepKkypuii Oyaer uMeTh BHI
ceprnia, K MaKCHMaJlbHOW OJIOHTallMd IPEeBpallasch B
TONYIUCK, a 3aTeM B OBaJl W JUCK. bieck ObICTpOii
TUIAHETHI TTOCTENIEHHO YBEJIMYUBAETCS OT +2m B Hadae
OMMChIBaEMOro mnepuona 1o -1,7m B konue Jjera. 11
HosiOpst 2019 roma Mepkypuil TpoHIEeT MO JHUCKY
ComnHua.

Benepa nBikercst B oqHOM HanpaBieHud ¢ CoHieM
1o co3Be3auio Paka, 11 aBrycra mepexoas B co3Be3ue
JIbBa. IlnaHeTa NpPOXOAMT BEpXHEE COCOUHEHUE C
ConnneM 14 aBrycra ¥ mo’ToMy He BUAHA. Bummmslit
nmuaMetp Benepsl cocraBisier menee 107, a daza nmeer
3HaueHue oKoyo 1 mpu Giecke okoio -4m.

Mapce nmepeMemiaeTcs B OJHOM HANpaBICHUH C
ConHiieM 1no co3Besguio JIpBa. Ilmanera emie
HaOmromaercs B Jydax 3axopsmiero CoiHia B Hadaie
MecCsIla B IOKHBIX palioHaX CTpaHbl, 3aKaHUYMUBAs CBOIO
BEUCPHIOI0 BUIAMMOCTh. bBJIECK IUTAHETHI COCTABIISET
+1,8m, a BUIUMBIM nuaMeTp MMeEeT 3HaueHHe OKOJIO
3,5”. Mapc 27 amrycta 2018 roma mporen BeTuKoe
nporuBoctostune ¢ ComHiemM, a  clemyloliee
npotuBocTosiHue (ONM3Koe K BEIUKOMY) OyneT HUMETh
MECTO B cieayroneM rofay 13 oxtsaops.

IOnuTep mepememiaercs TOMATHO TIO0 CO3BE3JHIO
3Meenocrta (6ym3 3Be3p1 Teta Oph ¢ 6ieckom 4,2m), 11
aBrycTa MeHss JBW)KEHHE Ha MpsMoe. [ 'a30BbIi TMIaHT
HaOoaeTcss BCIO HOYb. YTJIOBOH JHAaMETp CaMoif
Gosbioi riaHeTsl COMHEYHON CHCTEMBI YMEHBIIAETCS
ot 43” no 39” nmpu Onecke okoio -2,2m. JIuCk ruraHeTh
pa3IUYUM Jake B OMHOKIIb, @ B HEOOJBIIOW TEIECKOIT
Ha MoBepXHOCTH HOmurepa BHIHBI MOJOCHI U JIPYTHE
nerand. Yersipe OONBIIMX CIOYTHAKA BHAHBI YXKE B
OMHOKIIb, @ B TEJIECKOM B YCIOBHIX XOpOIIei
BUAUMOCTH MOXXHO HaOJI0[aTh TEHH OT CITyTHUKOB Ha
mucke  mraHeTel.  CBeoeHUs O KOHGHIYpaIusax
CIIyTHUKOB UMEIOTCSI B TAOJIUI[AX BHIIIE.

CatypH nepeMemiaercss TMONSATHO IO  CO3BE3IUIO
Crpenblia pSAOM C TPEYroJIbHUKOM 3BE3J] MM, OMUKPOH
n kcu Sgr. HabGnromaTb OKONBIOBAaHHYIO IUIaHETY
MOXXHO BCIO HOYb. bjeck IIaHEeThl COCTaBIIsSE€T OKOJIO
+0,2m npu BUIUMOM auameTpe okoio 18”. 12 aBrycra
CatypH nokpoetcst JIyHoii, HO 3TO MOKpbITHE B Poccun
n CHI' He BuaHo. B HeOomplIOH TeEIECKON MOXHO
HaOMIOaTh KOMNBILO U CIYTHUK THTaH, a Takke Ipyrue
HauOolee sipkre CIyTHUKH. BUauMble pa3Mepbl KOJibla
IUTaHETHI COCTABIAIOT B cpeaHeM 40x15” mpu HakiIoHe K
HAOJIOATENIo 25 TpagycoB.

Ypan (59m, 3,4”) nmepememiaercsi B OJHOM
Hanpasiennn ¢ ComHuem 1o co3se3amio OBHa (6mm3
3Be37bl OMUKPOH Psc ¢ Omeckom 4,2m), 12 amrycra
MeEHSS IBIKCHUE Ha MOIMsATHOE. [lmaHeTa BUIHA HOYBIO
u yrpoM. Pasrisgers auck YpaHa MOMOXET TEJIECKOM OT
80 MM B mmamerpe ¢ yBenumueHueMm Oonee 80 kpaT u
npo3pauHoe He00. HeBOOpyKEeHHBIM TIJIa30M ILIaHETY
MOXKHO YBUICTh B TIEPHOAbI HOBOJIYHHH Ha TEMHOM
YUCTOM HeOe oceHblo u 3uMoi. CrnyTHuUKH YpaHa
umetot Oneck cnadee 13m.

Henrtyn (7,9m, 2,3”) aBmxKeTcs MOMSATHO O CO3BE3IHIO
Bonones 6mu3 3Be361 pu Aqr (4,2m). [lnanera BuaHa B
HOYHBIE W yTpeHHHWE 4dachl. J[JIs1 TIOMCKOB caMoii
nanekoil raHetsl CONHEYHOW CHUCTEMBI MOHAI00HMTCS
OMHOKIb W 3BE3IHBIE KapThl B ACTPOHOMHYECKOM
kanenaape Ha 2019 roja, a JUCK pa3IuduM B TEJIECKOI
ot 100 MM B auametpe ¢ yBenuueHueM Oosee 100 kpar
(mpu mpo3pauHoM HebOe). DororpaduueckuM myTeM
HentyH MOXHO 3ameyaTyieTb  CaMbIM  IIPOCTBIM

¢doToanmapaToM C BBIIEPKKOH CHuUMKa okomo 10
cekyna. Cnyruuku Henryna nmeror 61eck cinabee 13m.

N3 xomeT, BUIUMBIX B aBIyCT€ C TEPPUTOPUH HAIIEH
CTpaHbl, pacyeTHbId Oneck okono 1lm wm sipue OymyT
UMeTh, IO KpaiiHell Mepe, naBe Komerwl: Africano
(C/2018 W2) u P/SOHO (P/2008 Y12). IlepBast mpu
MakCHMaJbHOM pacueTHOM Onecke okomo  10m
mBmwkercss mo  co3pesauio  JKupada.  Bropas
nepememaerca 1mo co3pe3nusaM  FOxHoit  Kopownsl,
CkopnvoHa ¥ BecoB Ipu MakCHMaJbHOM pacyeTHOM
Onecke Tarke okoiao 9m. IlogpoOHbie cBemeHUS O
JPYTHX KOMeTax Mecsa HUMEIOTCS Ha
http://aerith.net/comet/weekly/current.html , a
pe3yabTaThl HAOMIOACHUH - Ha http://195.209.248.207/ .

Cpenu acTepoMIoB CaMBIMH SPKAMHU B aBrycTe OyIyT
Iepepa (8,4m) - B co3Be3musx Becop u CkopnuoHa, a
taxke Becra (7,7m) - B co3Be3ausix OBHa u Tenbla u
EBHomus (8,3m) B co3Besmum Bomones. Ddemepubt
9TUX W JPYrUX JOCTYNMHBIX MAJBIM TeJIeCKOmam
aCTepOU/IOB aHbl B TabuIax Beiie. KapTel myTeil 9THX
U JPYTUX acTepOUIOB (KOMET) JaHbl B MPUIOKECHHH K
KH (¢aiin mapkn082019.pdf). Cenenust 0 MOKpHITHAIX
3Be3/I acTeponIaMu Ha
http://asteroidoccultation.com/IndexAll.htm .

N3 oOTHOCHTEJBHO SIPKUX JOJTONEPHOTAIECKUX
nepeMeHHbIX 3Be31 (HAOJMI0JaeMbIX C TEPPUTOPUHU
Poccun u CHI') makcumyma Oiiecka B 3TOM MeCSIE 110
nauueiM AAVSO nocturnyt: X Emumnopora 7,4m - 3
aprycta, T IlenraBpa 5,5m - 3 aBrycra, R Bomoc
Beponuku 8,5m - 4 aBrycra, RT Crpenbua 7,0m - 8
aprycra, RY I'epkyneca 9,0m - 9 asrycra, U Manoii
Menseauust 8,2m - 11 aBrycra, S CeBepnoii Koponst
7,3m - 12 aBrycra, R Jlucuuku 8,1m - 13 aBrycra, T
Tony6st 7,5m - 16 aBrycra, R T'onunx IlcoB 7,7m - 16
aprycra, Z 3meenocna 8,1m - 17 aBrycra, T Bonmones
7,7m - 20 aBrycra, RU Jle6ens 8,0m - 24 aBrycra, RY
3meeHocna 8,2m - 25 aBrycra, V Paka 7,.9m - 26
aprycta, RU I'uapst 8,4m - 27 aBrycra, RS BecoB 7,5m
- 28 aBrycra, Z Ctpenbifa 8,6m - 28 aBrycra, R Jlebens
7,5m - 29 aprycra, W Dpugana 8,6m - 30 aBrycra, S
Amepunsr 8,2m - 30 aBrycra. bonbmie cBeneHuil Ha
http://www.aavso.org/ .

Cpeau OCHOBHBIX MeTEOPHBLIX MOTOKOB 12 aBrycra
MakcuMyMma gedctBust gocturHyT Ilepcemabt (ZHR=
120). 18 aBrycra MakCHMajbHOH WHTCHCHBHOCTHU
nocturHyT Kanma-lurauner w3 co3Besaust  JleGens
(ZHR= 3). JIyna B nepuon makcumyma Ilepcenn Oyner
OJH3Ka K MOJTHONYHHIO, TI03TOMY YCIOBUS HAOIIOCHUI
METEOPOB 3TOr0 IOTOKAa OYyayT HeOmarompusaTHbl. Jlis
kanma-Llurana YCIIOBUS HaOIrOIeHNU TaKxe
HeOJNIaronpusATHB  W3-3a  BIHMAHUS  sipkod  JIyHBL
IMonpobuee Ha http://www.imo.net.

SlcHoro He(a M ycneIHBIX HAOI0eHMIi!

JlononHuTenbHO B ACTPOHOMUYECKOM KajeHaape Ha
2019 ron - http://www.astronet.ru/db/msg/1364101

OnepaTHBHBIE CBeJeHUs] 0 HEOECHBIX TeJaX W SIBJIEHHSX BCEraa
MOXXKHO Haiit Ha http:/www.astronomy.ru/forum/index.php u Ha
¢dopyme Crapnab http:/www.starlab.ru/forumdisplay.php?f=58

DdemMepuasl IUIAHET, KOMET M AacTEPOMIOB, a TaKXKe KapThl HX
BUAMMBIX IyTed 1o HeOecHoW cdepe wumerorcs B Kanenmape
Habaronarens Ne 08 3a 2019 rox http://www.astronet.ru/db/news/

JIeKCaHOpP RO3J108CKUU, XXYPHall «1e00C800»




http://astrotop.ru

Aerpozomyl00 |
” HapopeEdt pesruar ucrpuﬁc»mr “

: ' ' aeHasi nrobumenbckasi o6cepeamopusi Poccuu
= H p ecezada 2omoea npedocmasumsb C80U MesIeCKOIbI

nrbumensam acmpoHomuu!

OECEPBATOPUMA
http://www.ka-dar.ru/observ

Cdenarime mar K HayKe _
6mecriie ¢ Hamu! | J

AcmpoHoOMuYecKul kaneHOapb Ha 2019 e
http://www.astronet.ru/db/msq/1364101
""'|||.,'|

o %:, http://shvedun.ru

http://www.astro.websib.ru o

astro.websib.ru

(,TAchnHﬂMHH PD

http://acmpoHomusi.pdb/

CIRWepOCCMFCEIMIF 3 TROHOMEF YK MOpTan

TENIECKOMb - HALUA NPO®ECCHS - (495) 729-09-25, 505-50-04

oAax: Mockea. TuwaHc‘ﬁI/nePeyndk: A.7, cTp.1 (rapTa)

0 HAC KOHTAKTHI KAK K¥THTh W ONAATHTE AOCTABKA FAPAHTHA

http://www.biguniverse.ru

BCeJieHHas




HeoOblyHas ropa AxyHa
Ha actepouae Llepepa




