/KYPHARN AN NNIOBUTENEA ACTPOHOMMUMU

HD 1897;

HoBas'komeTa Teppu Naeaxon * TymaHHocTh KoHckas Nonosa (30 nyywux coto “Xab6na®)

WcTtopua actpoHomuu (1936 - 1937) Accoptu LLlapna Meccke * AKTUBHBIE ranakTHUKK .
WHTepecHLle acTpoHOMU4eCcKWe siBneHMA  [lBoMHanA 3Be3fa ancunoH.85 Meraca
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Knuru s Jo6uiesnei acTpoOHOMHH
n3 cepuu «AcTpoondiamorexa» ot 'ActpoKA'

XypHan «3emns u
BceneHHas» - usgaHuve ans
‘|mro6uTtenen actpoHomum c 48-
neTHen ucTopuen

httg //earth and-
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ACTpOHOMMUYECKUNe XpOHVIKVI 2004 ro.q (apXVIB 10 M6) n
« TPOHOMMUYECKaA I Ta»

http://www.astronet.ru/db/msg/121 7007:#.; htt ﬁz//\f/;w?astroé\(/\:/e?)sibe.‘rsuja:tro/AstroGazeta/astro azeta
AcTpoHOMMUYeckue xpoHuku: 2005 rop (aPXMB 10 M6) v http://urfak.petrsu.ru/astronomy_archive/
http://www.astronet.ru/db/msg/1217007 . 5 ;
ACTpOHOMMUYECKne XpoHUKU: 2006 ron (apxma 9 1 M6) -
http://www.astronet.ru/db/msg/1219122" S e - T OULLKM HAyKa
ACTPOHOMMYECKUe XpoHuku: 2007 rop (apXVIB -8,2 M6)+ pﬂ scientiic. ‘0 PUAHT
http://www.astronet.ru/db/msg/1225438 = -' .‘m + ' hitpu/iwww.tvscience.ru/
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MpoTtnBocTosHna Mapca 2005 2012 rogpl (apXMB 2 M6) 3 N E M. E H T bl
http://www.astrogalax ru/download/MarsOOS 212 Zip " hittp:/Jelementy ru

Kanengapb Ha0aoaaTe s1 — Bail HeU3MeHHBIH CIYTHUK B HA0II0eHUsX Heda!
KH Ha okTa6pb 2013 roga http://www.astronet.ru/db/msg/1272797

KH Ha Hos6pb 2013 roaa http://images.astronet.ru/p ubd/2013/09/22/0001293399/kn1 12013df Zip
'AcTpoHomusa ANA BceX: He6ecHbIN Kypbep' http://content.mail.ru/pages/p 19436.html
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httB://WWW.nki. i ana «ACTpOHOMMYECKN BecTHUK»
BCEAEHHAS ¢ HLU KA-OAP - http://www.ka-

I olmpes ek e =r o] dar.ru/observ

e “ e-mail info@ka-dar.ru

5 ey &u.uum- http://www.ka-dar.ru/info/kdi-1.pdf
L B k' “:"(."3{_ ) ‘B http://www.ka-dar.ru/info/kdi-2-06.pdf
. R http://www.ka-dar.ru/info/kdi-3-06.pdf
http.//astronet.ru -‘i e EL™ ; - http://www.ka-dar.ru/info/kdi-4-06.pdf
. i http://www.ka-dar.ru/info/kdi-5.pdf

htto://www.ka-dar.ru/info/kdi-6.odf

BceneHHas.
MpocTtpaHcTBO. Bpems
http://wselennava.com/
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www, astronomy.ru
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http://www.yakrugsveta.ru Bblweawme Homepa XypHana «He6ocBog» MOXHO ckavaTb Ha

cneaytowmx NMHTepHeT-pecypcax:
http://lwww.astronet.ru/db/sect/300000013
http://www.astrogalaxy.ru (co3gaH penakTopom >XypHana COBMECTHO C

BOKFVF AnekcaHgpom KpemeHuyLKum)
http://www.shvedun.ru/nebosvod.htm

ttp: www.popmec .ru/ *

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

http://www.dvastronom.ru/ (Ha caiiTe ny4wasi cTpaHu4ka o XypHane)
http://meteoweb.ru/, http://naedine.org/nebosvod.html
http://znaniya-sila.narod.ru/library/nebosvod.htm
http://rutracker.org/forum/viewtopic.php?t=3606936 (Bce Homepa)

CCbISIKM Ha HOBbIe HOMepa - Ha OCHOBHbIX acTpodopymax....

http //lenta ru_




YBaxxkaemblie

JIIOONTEJN ACTPOHOMHUU!

B okTs0pe ucnonHsieTcs 7 JeT co IHs BBIXOAA IIEPBOTO
HoMepa  kypHama  «HeGocBom». U ceroans,
OIVISIBIBASACh HA IPOWICHHBIH MM ITyTh, MOXXHO C
YBEPEHHOCThIO CKa3aTh, 4ro «HebocBom» Bblepkan
UCIbITaHWE BpeMeHeM. He cekper, YTO IKypHal
HECKOJIbKO pa3 ObUI Ha IpaHH 3aKPBITHS, B YaCTHOCTH
M3-32  Upe3MEpHO  JKECTKOW KPUTHKH  IKypHaja
HEKOTOPBIMH JTFOOUTENsIMU  acTpoHoMuu. C  apyroi
CTOpOHBI, WMEHHO 93Ta KPHUTHUKA [OKa3blBajia, YTO
KypHaI CYUTAIOT HE JIIOOUTEITHCKUM, a
npodeccHoHaNbHBIM  M3AaHueM, xotsi «HebocBomy
W3HAYAIBHO IUIAHUPOBAJCS OBITh U3JaHHEM IS
JoOuTeNel aCTpOHOMHHU M OT JIOOUTENel aCTpOHOMHH.
OTo o03HayaNo, 4YTO Yy JrOOWTENed MOSBUIOCH CBOE
COOCTBEHHOE HE3aBHCHUMOE W3JaHUE, B KOTOPOM MOTJIH
MyOJMKOBaTh CBOM  MaTe€pUasIbl  BCE  JIIOOUTEIH
aCTPOHOMHH HE3aBHCHMO OT OIBITA U CTa)Xa B 3aHATHIX
moOuMoi  Haykoi. B omumume ot apyrux
MEepUOINYECKUX W3JIaHUH, TAE CTaThH IPOXOIST
JIOCTaTOYHO JKECTKHH oTOop, «HebocBom» mpuHHMMaeT
JMOObIe CTaThbU aCTPOHOMHUYECKOrO HarpaBlIeHUs, 3a
HCKITIOYEHHEM «0Cc000aTbTEPHATUBHBIXY, HE
COOTBETCTBYIOIINX COBPEMEHHBIM Hay4HBIM
MIPE/ICTaBJICHUSIM O TOW MJIM WHOM 00IacTH aCTPOHOMHMHU.
Jns  HaumHarommx ~— JIA  KypHam — CTaHOBHIICS
MPEKPacHbIM II0JIEM Pa3BUTHSI CBOMX CIOCOOHOCTEH B
3aHATHSAX ACTPOHOMHMEH, HATJISAHO IMOKa3bIBAIOIIEM HX
JIOCTHKEHUSI, & TAK)KE BBI3BIBAIOLINX JKEJIAHUE Y JPYTHX
moOuTened caenath 3TO Jydine. B kypHane Ha 3ape
CBOEH aCTPOHOMHUYECKON «Kaphephl» ITyOIUKOBAINCH
TaKue JIIOOUTEIN acTPOHOMHHM, Kak ApreM HOBHUYOHOK,
Jleonnn Enenun u apyrue, He MeHee U3BECTHBIE TEEPh
JIA.  AcTpoHOMBI-TIPO()ECCHOHATBI TAKXKE ITOMOTAIN
KYpHaJly CBOMMH CTaThsiMH M IyOnukammsmu. U
3aciyra CToib JJIMTENBFHOTO MO JI0OUTEIHCKUM MepKam
CYIIECTBOBAaHUS JKypHaja, 3aciyra U JIIOOHWTeNeH
aCTPOHOMHU Y NPO(ECCHOHATBHBIX  ACTPOHOMOB.
Criacu00 BceM, KTO OTHOCHIICSI C IOHMMaHHEM KO BCEM
TPYIHOCTSM, KOTOpbIE  HWCHBITBIBaJl ~ JKypHal B
OTZEJbHBIE TIEPHOMABI CBOErO IIYTH B MOMYJISPH3ALUH
aCTPOHOMHH, U TOAACPKUBAJ XKYpHaJ BCE 3TH TO.bI!
Pemaxiuss Hazjeercs, YTO JOCTHTHYB B 3TOM TOAY
«IIKOJNBHOTO» Bo3pacra, «HebocBom CMOXKET MOTYIUTh
U «cpemHee oOpa3zoBaHWe» Onaromapsi Bam, JOpPOTHe
guratenu! SICHOro Heba U YCIeITHBIX HaOr0ICH !

Hckpenne Baw  Anexcanop Koznosckuii

Juzaitnep oonoxku: H. Kymmup, offset@list.ru

Cgepcrano 25.09.2013

Juzaiinep BHyTpeHHnx crpanui: Tapannos C.H. tsn-ast@yandex.ru

B pabote Haz xypHajIoM MOTyT ydacTBoBath Bce xkenatomue JIA Poccun u CHI'

E-mail pegakuun: nebosvod journal@mail.ru , web - http://www.astronomy.ru/forum/index.php/topic,19722.0.html
Pacchiika sxypHana: « ACTpoHOMUS ISl BceX: HeOEeCHBIH Kypbep» - http://content.mail.ru/pages/p 19436.html
Be0-caiiter: http://astronet.ru, http://astrogalaxy.ru, http://astro.websib.ru, http://ka-dar.ru, http://astronomy.ru/forum
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http://video.mail.ru/mail/alwaechter/56/672.html
Oonoxcka: Cmankusarouwjuecs cCRuUpaivHole
eanaxkmuku Apn 271 (http://www.astronet.ru/)

Yro mpousoiiner B Oyaymem ¢ STHMH rajnakTukamu? B Hacrosimee Bpems
criupanbhble TanakTHk NGC 5426 1 NGC 5427 npoXoasT Ha O4eHb ONacCHOM
paccTosHUM JPYr OT Jpyra, OAHAKO CUUTAETCS, YTO OHU BBDKUBYT B IpoLecce
cimsiHus. B GonbIIMHCTBE CiTydaeB, KOTAa FaJaKTHKH CIMBAIOTCS, 5TO 03HAYaeT,
YTO Ta, KOTOpas KPyIHee, MOIJIOMAeT MEHbIIY0 rajakTuky. OJHaKo B ciydae
ranakTuk NGC 5426 u NGC 5427 onn BecbMa IOX0XH Apyr Ha apyra. O6e
TaJIaKTUKX UMEIOT XOPOIIO Pa3BUTHIE CIIMPAIbHBIC PyKaBa M KOMIIAKTHOE SJPO.
B TeueHue crenylOIMX HECKOJbKHX JIECATKOB MHIUIMOHOB JIET 3BE3[BI,
HAITOJIHSIOIME STH TAJAKTHKH, BPSA JIM OyIyT CTAJKUBaThCs. 3aTO B pe3yJbTare
JISWCTBUS NPHIMBHBIX I'PABUTALMOHHBIX CHJI OyJeT crymarbcs ras, u Oymayr
00pa3oBbIBATHCSI HOBBbIE 3Be31bl. Ha cerofHsmHeil KapTHHKE IOMEIICHO
n3obpakeHue, II0JydeHHoe Ha 8-meTpoBoM Teineckone Jxemuuu-IOr,
pacrionokeHHoM B Ymim. Ha m300pakeHHMHM BHAHO, YTO JBA TMTaHTa ceiuac
COeJIMHACT MOCT U3 BemlecTBa. JIBe rajakTUKU HocaT obmee nMs Arp 271 u
ABJIIOTCA B3aMMOJIeiiCTBYIOIIEH Mapoi, oOuIel NpOTsSKEHHOCThIO OoKoyo 130
THICSY CBETOBBIX JIeT. I'aJlaKTHKM HaXoJiTcs Ha paccTossHuM 90 MMIIIMOHOB
CBETOBBIX JIET OT HAac B HANpaBJICHUH Ha co3Be3aue JleBbl. OueHb BO3ZMOXKHO,
410 Hawa ["alakTHKa HCIIBITAeT MOX0XKee CTOJIKHOBEHHE C COCeIHEH ranakTHKoi
AHIpoMeJIbl Yepe3 HECKOJIbKO MUJIIIMAP/I0B JIeT.

ABTopbl u npasa: O6cepparopus JDxemuny, cnekrporpag GMOS Teneckona

JLxemuHu-tor, HaloHanbH bl HaydHbIH QOHI
Iepeson: J1.10.IseTkoB

(CO31aHBI PEAKTOPOM JKypHAJIa COBMECTHO ¢ AJIeKCaHAPOM KpemeHdymKum)

© Heoboceoo, 2013
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Curiosity HaGnopaeT
MapcuaHcKoe KornbLeobpa3sHoe
3aTMeHue

Takoe paccTosHMe OT noBepxHocTu Mapca pgenaet
BMAMMbIE pa3mepbl Poboca okono 11 yrnoBbIX MUHYT, YTO B
TPM pasa MeHblle, Yem pasmepbl JIYHHOrO [OMUCKa,
Habnopgaemoro ¢ 3emnu. Yrnoo gauvametp ConHua,

Tak ysuden mapcoxod Curiosity 3ammeHue ConHuya Ha
Mapce. (M3obpaxeHue: NASA/JPL-Caltech/Malin _Space

Science Systems/Texas A & M University)

ACTpOHOMI/IHeCKI/Ie ABNEeHnd, npoucxoadawine Ha 3eMHOM
Hebe Bcerga WHTEpeCHbl, HO elle bonee WHTEpeCcHO
yBunaeTb nogobHble siBNeHns, KOTOPpblEe NponUCXoaAT Ha Hebe
opyrux nnaHer.

OKOMo MecTHOro nomnyaHs No MapcuaHckoMmy BpemeHu 17

asrycta 2013 roga HayyHas  uccnepgoBaTenbckasi
nepeaswxHas naboparopus
Curiosity (JTrobonbITCTBO),

n3yyawowiass nosepxHocTb Mapca,
cmorna 3admkcupoBatb  CBOMMMU
Kamepamy MPOXOXAEHWe CrnyTHWUKa
nnaHetbl ®oboc no gncky ConHua.

WHaue, Mapcoxoay yaanocb
Habnpatb KonbLueobpasHoe
ConHe4yHoe 3aTmeHve ¢ Mapca.
MoooGHble  3aTMeHus ConHua
®dobocom n [ertmocom Habnoganu
Takke mapcoxogbl Opportunity u
Spiri, Ho  cHumkn  Curiosity
Haubornee Ka4yeCTBEHHble U3 BCEX
NOMyYeHHbIX,

Opbuta doboca npoxogut B -
cpegHeM Ha pacctosiHum 6000 L_" “+ 3
KMUTOMETPOB  OT NOBEPXHOCTYU ol

Mapca, no3TOMy [OEepXUT MepBeHCTBO cpeau  Bcex
ocTasibHbIX CMyTHUKOB nnaHeT COonHe4YHoW cucTembl Mo
HaVMeHbLUEeMY PacCTOSHAID OT POAUTENbLCKOW MaHeThl.

paccmatpuBaemoro ¢ Mapca, coctaBnsiet okono 20 MuHyT
OyrM, 4To Ha TpeTb MeHblue, 4yeM npu HabniogeHun c
3emnu.

Camoe WHTepecHoe, 4TO [ANUTENbHOCTb  COJTHEYHOro
3aTMeHus1, Habnogaemoro ¢ Mapca, cocTaBnsieT HECKOMbKO
CeKyHA. MocnepoBaTenbHOCTb npuBeaeHHbIX BbllLe

oTorpachmit 3aHMMaeT MO BPEMEHM BCEro LeCTb CekyHa!
WHave, Habnopatenb He TOMbKO NErko BUAWUT OBUXKEHUE
doboca no Heby Mapca, HO U pucKkyeT nNponycTuTb Camo
3aTMeHUWe, HEHafonro OTBMeKLWNCh!

TeneKon, c I'IOAI/IOLubiO KOmopozo bbiriu 06HapyXeHb! /1yHbl
Mapca. (UN306paxeHue: The United States Naval

Observatory)



OpvH obopoT Bokpyr Mapca npu Takon CKOPOCTW ABUXEHUS
doboc aenaet 3a 7,7 4acoB, BOCXOAA Ha 3anage u 3axoas
Ha BOCTOKe. 3a OOuH MapCuUaHCKUM AeHb, ansdwmics 24,6
Yyaca, 3TOT CMYTHWK ycneBaeT B3OWTU U 3aliTU 3a FOPU3OHT
Tpy pasa! Odpyron cnytHuk — [enimoc — aBuxeTca Gonee
cTeneHHo, M obpawaetcsa Bokpyr Mapca 3a 30,4 uaca.
LUupuHa nonocbl 3TOro  KonbLEeobGpasHoro 3aTMeHUs
coctaBnana Bcero 2-3 kunometpa, noatomy  Curiosity
NpoCTO MOBE3M0, YTO OH OKal3ancs Ha NyTu MONyTeHU
doboca

O6e mapcuaHckme nyHbl Deimos (Ctpax) n Phobos (Yxac)
Obinn  obHapyxeHbl Acadnm  Xonmnmom  BO  Bpewms
npotMBocTosiHMs 1877 roga C NOMOLLBID HOBOro TOrga
Teneckona-pedpakropa Mopckon obcepsatopum (CLUA) c
anameTpoMm obbektvBa 65 caHTumetpa. CnyTHukW, no-
BUOVMOMY, SIBMAIOTCA 3axBayeHHbIMU rpaBuTaumert Mapca
acTepongamMm CO CpegHUMM OnametTpaMmy BCero 22,2 K.
ans ®oboca n 12,6km. ana enmoca, NOSTOMY OHW BeCbMa
TpygHoOoOCTynHble HebecHble Tena pAana  HabnwogeHus.
[ocTaToyHO ckasaTb YTO MakCumarnbHO YrnoBoe yaaneHue
oT Mapca npu HabntogeHun ¢ 3emnu coctasnseT Bcero 20
cekyHa gyrn ans ®oboca npu 6necke 12m n 50 cekyHa ayrm
ona  [denmoca npu Grnecke
183m. W 2ato npu cambix

Tyywmx yCnoBusiX
HabnogeHun BO BpeMs
cpegHero NpPoTUBOCTOSAHMS!

ApkocTb Mapca ewe 6onble
3arpygHsaet nomck 3TUX
cnyTHUKOB. He yauBuTEnbHO,
4To OOHapyXwunmM ux BCEro
nontopa Beka Hasag. [Ons
nobutenen acTpoHoOMUK
xopotuas BO3MOXHOCTb
BHECTU 3TW HEYNOBUMbIE JyHbI
B CMUCOK HabnogaemMbix
OOBHEKTOB MOSIBATCSH  BECHOW
2014 rogpa - BO Bpewms
ovepenHoro MpPOTMBOCTOSIHUS
nrnaHeTbl, KOTOPOe HacTynuT 9

anperns. (cm.
ACTPOHOMUYECKUIN KaneHdapb
Ha 2014 rog

http://astronet.ru/db/msg/1283
238)

OcobeHHOCTb opouT
MapCUaHCKUX CMYTHMKOB
COCTOMT B TOM, 4TO Yrom ux
HakrnoHa K NsocKocTH
MapcuaHckon opbutel coctaenseT 1,1 rpagyca gns ®oboca
n 0,9 rpagyca ons [lenmoca. OTo 03HaAYaeT, YTO CONHEYHble
3aTMeHuMss Ha  Mapce npoucxomaT C  3aBUOHOWN
PErynsipHOCTbIO — MPU  KaXKOOM HOBOMYHUWM [Ans 0BGoumx
CMYTHWKOB, T.€. HECKOMbKO pa3 3a MapcuaHckui AeHb! Ho
BCE 3TV 3aTMEHUs1 - KonbLieobpasHble unm YacTtHble. Ecnu
6b1 ®oboc ObIT B ABa pa3a 6nvxke k noBepxHocTM Mapca, To
3aTMeHus Mornu BbiTb MonHbIMKM. HO Mnpu cywiecTByOLWNX
YyCNOBUSIX C TMOBEPXHOCTM MNMaHeTbl MOXHO HabntopaTtb
TONMbKO HepoBHoe kKombuo CorHua BOKPYr CRyTHUKA.
Cutyaumsi MOXeT u3meHuTbcsa 4epe3d 15 -25 munnmoHos
net, korga ®oboc npmbnuantca k noeBepxHocTn Mapca
HaCTONMbKO, YTO CTaHET MOKPbIBaTb COMHEYHbIA  [AUCK
NMOMHOCTbID. OTO MPOU3OAAET M3-3a TOrO, YTO [aHHbIA

.
&
_
-

CMYTHUK [OBWXKETCA MO CnupanbHoi opbuTe, C Kaxabiv
obopoTom npubnumxkasce Kk nnaHete, u 4epe3d 30-50
MWIMOHOB NeT ynageT Ha Mapc.

Ons 3emnn cuTyaumsa cosepweHHO obpatHada. JlyHa
NOCTENEHHO yAanseTcs OT Halleil NnaHeTbl CO CKOPOCTbIO
3,8 caHTUMeTpOB B rof, 1 Yepes 1,4 MunnnapaoB neT Hawm
Jarnekue MOTOMKW YBUAOST MOCrieqHee NOMHOE COfHEeYHoe
3aTMeHue, nocrne 4yero ¢ 3emMnu MoxHo ByaeT HabntopaTtb
TONMbKO KomnbueobpasHble 3atMeHunss ConHua. brivxanwee
KonbLeobpasHoe 3aTMeHne GyaeT HabnogaTbcs 3 HOAGPSA
2013 ropga. 3710 3aTmeHue OygeT rMOpUMAHBLIM, T.e. Ha
HEKOTOPOW YacTu Monockl 3aTMeHusa dasa GyaeT nonHown, a
Ha HekoToponm —  KonbueobpasHon. Knaccuudeckoe
KonbLieobpa3Hoe 3aTtmeHue npowusonget 29 anpens 2014
roga c BUAMMOCTbIO B AHTapKTuae.

W ewe oamH nHTepecHein dakT. Ecnn B 6nnxanwme 70 net
Yyernosek co3gact obutaemyo 6a3y Ha Mapce, TO «HOBble
MapcuaHe» CMOryT Habnwogatb npoxoxaeHue 3emnun u
Jlynbl no gucky ConHua, kotopoe npounsongetr 10 Hosi6ps
2084 ropa.

@-Earth
N

Tak 6ydem ebieriademsb rpoxoxdeHue JlyHbl u 3emau o
Oucky CornHya npu HabmodeHuu ¢ Mapca 10 Hosbps 2084
200a. (N3obpaxeHue: StarryNight).

UcTouHuk: http://www.universetoday.com/104404/curiosity-
spies-a-martian-annular-eclipse/

lModbopka Hosocmell npou3soOuUmMCcsi Mo Mamepuanam C
calma http://www.universetoday.com/

Heb6oceo0 Nel0, 2013




==
(=
(==
(=)
)
=
——
—
ED
S

Puc. 1. HD 189733 u ee nnaHema & MOMEHM CUMbHOU
ecrnbiWKU Ha 38e30e. MouwjHbIl MOMOK COHEYHO20 eempa
pasozpesaem 8HelWHUE CI0U amMocghepsbl niiaHems! U yHocum
ux 8 KocMmoc. M3obpaxkeHue ¢ calima spacetelescope.org

UccnepoBaHue nnaHetbl HD 189733 b B uHdpakpacHom
Anana3oHe c nomouwbio cnekTpoMeTpa OvyeHb Gonbloro
Teneckona (Very Large Telescope, VLT) noka3sano Hanuuue
napoB BoAbl B ee aTMoccepe, a B BUAMMOM Auana3oHe C
NMOMOLLI KOCMWUYECKOro Tereckona «Xab6n» — 4To
nnaHetTa MMeeT CMHUM LBeT U NOKpbiTa obGnakamu wu3
pacnnaBneHHOro cTekna.

ViccnenoBaHue BHECONMHEYHbIX NNAHET U MO Cel AieHb ocTaeTcst
crnoxHon 3apayen. MNpu HabnopgeHun ¢ 3emnu 3Besfa U Bce
nnaHeTbl CUCTEMbI CIMBAKOTCA B OOHY TOYKY (MCKMHOYEHWEM
SABMSAOTCS CUCTEMbl C MOSIOAbIMW U FOPsSiYMMUK NnaHeTamu Ha
6onblIOM paccTosiHUM OT cBoew 3Be3abl, nogobHbie HR 8799
(cm., Hanpumep: [MpoaHanusvpoBaHbl aTtMocdepbl cpasy
yeTblpéx ak3onnaHeT, «KomnbtoneHta», 15.03.2013). OgHako u
M3 XapaKkTepuCTUK 3TOW OAHOM-eAUHCTBEHHOW CBETOBOW TOYKM
MOXHO M3BMeYb MHOro MHAOpMaLuuKn, ecnun pasnoxuts ee CBeT
B CNEKTP W/unu aHanManpoBaTb 3aBUCMMOCTb €e APKOCTU OT
BpemeHun. M3BecTtHo, 4YTo B cucteme HD 189733 ecTb nnaHeta
(HD 189733 b), koTopas BpaliaeTcsa oveHb O6nmM3ko OT CBOeM
3Be3abl M NpoOXoauT nepen ee AWCKOM Ha ydyacTke opbuThbl,
HaxopgsLemca mexay 3Be3gont u 3emnei. o nepuogmyeckomy
ocrnabneHuto cBeta B 3TOT MOMEHT MPOXOXAEHWs (TpaH3uTa)
yyeHble 0BHapyXXnnm camo Hanuyue nnaHeTbl, No nepuoay ero
NoBTOpPEHU — nepuon obpalleHns nnaHeTbl BOKPYr 3Be3gbl
(2,2 3eMHbIX CYTOK), @ MO BenuWyMHe ocnabneHusi, paBHOW
COOTHOLLEHMIO KBaApaTOB pafMycoB MnaHeTbl W 3Be3dbl,
onpepenvnu ee paguyc — oH B 1,13 pa3 Gonble, yem y
Onutepa. Mo BenuuMHe MNeEpPMOAMYECKOro [OMMNIIEPOBCKOro
cOBWUra NUHUMIA B CNeKTpe 3Be3fbl TO B KPaCHyl, TO B CUHIOK
obnacTe y4yeHble paccyuTanu Maccy nnaHeTbl — OHa
okasanacb paBHoW 1,16 maccel FOnutepa.
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OTOT cABUI NPOUCXOAUT N3-3a 3aKOHOB OpOMTarnbHON MeXaHUKK:
He TONMbKO 3Be3na MpUTArMBaeT MnaHeTy, 3acTaBnss ee
obpawiatbcss no opbuTe, HO U NNaHeTa NPUTArMBaeT 3Be3ny C
TOW Xe CWIoN, BCNeACTBME Yero 3Be3fa TOXe BpallaeTcs no
marnon opbuTte BOKpyr obLuero LeHTpa macc.

HOST STAR

The Radial Velocity Method
!ESO Press Pholo 22e/07 (25 April 2007)
Puc. 2. Memod nydesbix ckopocmed. [lo 3akoHam
opbumarnbHOU MexaHUKuU U niaHema, u 38esda npumsausaom
Opye Opyeza c oOuHakoeol cunou. [loamomy 3ee30a
rnepuoduyecku cmewaemcs nod OelcmeueM MPUMSKEHUs
nnaHemsl, OnuChbigasi C80K COBCMBeHHY0 opbumy 60oKpye
ueHmpa macc cucmembl. Koeda 8 npouyecce 3mozo 08UXeHUsI
38e30a npubnuxaemcss K HaMm, ee ceem ucrfbimbieaem
cMeweHUe 8 CUHIOK obrnacmb criekmpa, a koeda omoansemcsi
— 8  KpacHyio. CmeweHue  o4eHb  cnabo,  Ho
creyuanu3uposaHHble MemoObl CHEKMPOCKOMUU 8bICOKO20
paspeweHus o3gonsm eeo 3amemums. M3obpaxeHue ¢
calima en.wikipedia.org
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CooTHoleHne opbuTanbHbIX CKOpoCTeW 3Be3fbl W MnaHeTbl
obpaTHO NponopLMOHanbEHO COOTHOLLIEHUIO MX Macc. MNpu aTom
3Besga To npubnuxaeTcs K HaMm, TO OTAansercd, wu
COBpPEMEHHasi CMeKTPOCKOMMUSI HacCTOMbKO TOYHA, YTO MOXeT
obHapyxuTb konebaHns NpoekuMn Ny4eBolr CKOPOCTU 3Be3abl C
TOYHOCTbIO A0 1 M/c — y onucbiBaeMon 3Be3abl aTo 205 m/c
(aToT MmeTon OOHapyXeHWs nnaHeT Ha3blBaeTCs METOAOM
TNy4eBbIX CKOPOCTEW; puUC. 2)

Kak npaBuno, opbutaneHbIi Nnepuog, macca U paguyc — 3TO
BCE, YTO M3BECTHO O BHECONHEeYHbIX nnaHeTtax. lNpuyem, ecnu
NPUMEHSANCA MeToA Jy4YeBblX CKOPOCTEM W nnaHeTta He
npoxoauT NO AWUCKY 3Be3fbl, U3BECTHA TOMbKO MWHMMarbHas
macca. K coxaneHuto, fonnnepoBckuii caBUr NponopLnoHaneH
He camoWi CKOpOCTM 3Be3fbl, a NPOEKLMUN ee CKOPOCTU Ha OCb
HabnoaeHns, a Ta KOMMOHEHTA, YTO MepneHauKynsapHa NuHUK
3emna—a3Be3ana, He yunTbiBaeTcs. [NonHas ckopocTb Gonblue
Habntogaemon B 1/sin(i) pa3 (rae i — yron HakrmoHa NnocKocTH
opbutbl K Ny4yy 3peHus), U nonHas (HacToswas) macca —
6onblue BO CTOMbKO e pa3. Yron HakMoHeHus i, kak npaBuno,
Hen3BecTeH. A ecnu nnaHeTa NPOXoAuT nepes AUCKOM 3Be3fbl
(TpaH3uTHBIN MeTog; puc. 3), To msBecteH yron (i = 90°) un
paauyc nnaHeTbl, HO He Macca, NMOCKOMNbKy ee MOXET oKka3aTbCs
HefoCTaToYHO, YTOObI BbI3BaTh 3aMeTHble konebaHus 3Be3fpl.

A, Star

Planet

oT 3,1805 po 3,2659 MKM, B KOTOPOM MOXHO HabnoaaTtb INMHUK
norrolwieHMs napoB BoAabl. PaHee nopobHble HabnopeHus
BeNnWCb B [OPYroM yyacTke WHdppakpacHoro pAuanasoHa, Ha
ONVHe BOIMHbI OKOno 2 u 2,3 MKM, B KOTOPOM OOHapyXumu
NHWKM nornoteHunst yrapHoro rasa CO (cm.: de Kok et al., 2013.
Detection of carbon monoxide in the high-resolution day-side
spectrum of the exoplanet HD 189733b // arXiv:1304.4014), a
Takxke BriepBble AN 3TOW NnaHeTbl Habmoganu xapakTepHbIi
OOMNNEepoBCKUA  COBUM, MO  KOTOPOMY  HEnocpefcTBEHHO
n3mepunu opbutanbHyo ckopocTb. KOHeYHOo, ApKocTb NpsMOro
cBeTa OT 3Be3fbl HamHoro Bonblue SpPKOCTWM CBeTa, KOTOPbIi
oTpaxaeTcs OT NnaHeTbl, U OXuaaemasi UHTEHCMBHOCTb NIUHUIA
OYeHb HeBenuka (B LLEHTPe NNHUM WHTEHCUBHOCTb BCEro Ha
1/1000 meHbLUe, YeM Ha COCEQHWMX yyacTKax cnekrpa), K ToMy
Xe cBeT B 9ToW 06nactT CUIbHO MOrMoLWaeTcss 3eMHON
aTMocdepoii. Kak e BblAenUTb NIMHUM NOrMOLLEeHUst NaHeTbl B
3BE3JHOM CBETE U OTNINYUTB UX OT 3EMHbIX?

YueHble uMcnonb3oBanu TOT akT, YTO MraHeTa BpaliaeTcs
BOKPYr LieHTpa MacC CUCTeMbl, a 3HayuT, NIMHUU B CMEKTPE,
COOTBETCTBYIOLLME €€ aTMOCHEpPE, TOXE AOMKHbI UCMbITbIBaTb
AonnnepoBckuii capur. Mpuyem CKopocTb NiaHeTbl BO CTOMbKO
Xe pa3 6Gonblle CKOpOCTW 3Be3dbl, BO CKOMbKO pa3 3Be3faa
TSKernee nnaHeTbl, U eCliM MOXHO PasnuyuTb AOMNMIEPOBCKMiA
COABMT NMHWI 3Be3bl, TO COABUI NMHWIA NaHeTbl — Tem Gonee.
Korga nnaHeTa HaxoguTcs Ha TOM y4yacTke
opbuTbl, TOe OoHa ABWXETCA NpsSMO K HaMm
(«cBoky OT 3Be3abl»), oHa NpubnmxaeTcs co
ckopocTtbto 154 km/c, To ectb 1/2000 ot
CKOpPOCTW CBETa, YTO COOTBETCTBYET CABUrY
ONVHbI BOMHbI NMHWIA B cnekTpe Ha 1/2000 ot
3HaYeHUs! ANNHbI BOJSHbI AN HEMOABWXHOIO
06bekTa, a Ha NPOTMBOMOSIOXKHOM OT 3BE3Abl

Brightness

Light curve

yyacTKe Op6I/ITI:I nrnaHeta Cc Takon Xxe
CKOPOCTbHO oTaanderca. Kak roBOpAT

Overall
Brightnesa

Puc. 3. TpaH3umHbIl memod obHapyxeHusi ak3onnaHem. [lo
20pU3OHManuU — epeMs, No 8epmuKanu — sPKOCMb cuCMeMbl
«nnaHema + 3ee30a». [lokazaH MOMbLKO y4acmok Kpueol
brecka 66nu3u MoOMeHma [poxoxOeHusi riaHems! neped
Ouckom 38e30bl. Koeda nnaHema npoxodum 3a 38e300d,
CyMMapHasi SIpKoCmb cucmeMbl moxe ybbleaem 3a cyem
repeKpbIMUsi OMPaXeHHOo20 oM aHemsl ceema, Ho 20pa3do
MmeHee 3amemHo. C noMowbro AoCmamoYHO MOYHbIX Mpubopos
MOXHO 3aMemumb U 3Mom 8MOPUYHbIU MUHUMYM, O YEM peyb
Oanee 8 cmambe. N306paxeHue ¢ calima novacelestia.com

Fopa3go 6Gomblue MOXHO Yy3HaTb, €CNU Kakum-To obpasom
BbI€NNTb CMeKTp nnaHeTbl M3 obLiero crnekTpa CUCTEMBbI.
Bo3mMOXHOCTV 3TOro Bo3pocnu ¢ BBOAOM B CTPOM CMeKTpomeTpa
cBepxBbicokoro paspeweHns CRIRES (CRyogenic InfraRed
Echelle Spectrograph), ycTtaHoBneHHoro Ha Teneckone VLT
(Very Large Telescope, OueHb Gonblion Terneckon)
MapaHanbckot obcepBaTopyK, PacnoNOXeHHON B YUIUACKON
nycteiHe ATakama u npuHagnexaiien HOXHOW eBponeckomn
ob6cepsatopumn (ESO).

YueHble u3 JlengeHckoro yHuBepcuteTa Habnoganu cuctemy
HD 189733 c NOMOLLbIO 3TOr0 CNEKTPOMeTpa, HAaCTPOEHHOro Ha
y4yacToK crnekTpa B MHpaKkpacHOM Auana3oHe C ANVHOW BOMHbI

.
&
_
-

Time acTPOHOMbI, amnnuTyAa CKOpOCTU B fl@aHHOM
cnyyae pgocturaet *154 km/c. Takum
obpas3om, nomHbIN  pa3max  konebaHui
coctaBnsger 1/1000 OT ANWHBI BOMHBI U
HaMHOro npeBbilaeT paspelueHmne
cnektpometrpa CRIRES, «koTopbli MoOXeT
ynosutb casur B 1/100 000.

Kpome TOro, BCE nWHMM caBuralTcs
OOHOBPEMEHHO U OAMHAKOBO MU B
NPOTMBOMNONOXHOW ha3e C NMHUSMU CamoWn
3Be3bl: Korga NUHMKM 3Be3dbl UCMbITbIBAKT
KpacHbIN CABWI, NIMHUWN NA@HETbl — CUHWUMA, U
HaobopOoT. ATO NO3BONAET MPUMEHUTb K HUM
anropuTtMm novcka ocoGeHHOCTEN B CrekTpe,
COBUraloLLMXCS Kak efuHoe uernoe, KoTopblii
HaknagblBaeT Ha  MOAEMNbHbIA  CNEKTp
MCKOMbIE IMHWM MOTMOLWEHNsT C PasnnNyYHbIM

CLBUIOM " onpegenser BENUYnHY
COBMageHuss  MoAesrbHOro  crekTpa C
pearbHbIM. Hanbonblwee 3HayeHune

BENUYMHbI U onpeaensieT 3Ha4YeHvue CABWUra u, crefoBaTernbHo,
NPOEKLMI0 CKOPOCTH NnaHeTbl. Ecnu npoHabniogaTb nnaHeTy B
TeYeHUe Lenoil HouM, oHa NPONAET 3HAYUTENbHYIO YacTb NyTH
no ceoeii opbuTte, N 3a 3TO BPeMsI NMPOEKLUA ee CKOPOCTU Ha
Nyd 3pEHUsi U3MEHUTCS CTPOro ornpeaerieHHbIM obpa3om B
COOTBETCTBMU C 3aKOHaMW opbuTanbHol mexaHuku. Bcé ato u
No3BOMUIO OTAENUTb NMMHWUM NOFMOLLLEHNs NnaHeTbl B 3Be30HOM
CBETE OT IIMHMI MOITIOWEHNS 3eMHOi aTMocdepbl, KOTopble
BOOGLLE HENOABUXHbI.

B nepBbiin pa3 meToa nyyeBbix ckopocTen (Radial velocity) 6b1n
onpo6oBaH Ha npumepe nnaHeTbl tau Bodtis b, koTopasi He
npoxoaut nepen 3Be3gon. OpgHako, Hamas B CyMMapHOM
CreKTpe CUCTeMbl NUHUW nornowieHus yrapHoro rasa (CO) wu
onpefenve no caBury opbuTanbHyl CKOPOCTb MraHeThbl,
y4YeHble CMOrfM HaWTu ee Maccy, MOCKOMbKy Macca 3Be3fbl
M3BECTHA, a COOTHOLUEeHWEe TMpPOEeKLUUA fy4YeBblX CKOpOCTewn
3Be3fbl U NnaHeTbl PaBHO COOTHOLUEHUIO Macc nNnaHeTbl U
3Be3abl. Macca okasanacb paBHoi 6 macc tOnutepa, uto B 1,43
pa3a 6onblue MUHMManNbLHOW Macchl, OrnpeaerieHHoN MeToAoM
Ny4YeBbIX CKOPOCTEW, a MOCKOMbKY 3TO YMcrno pasHo 1/sin(i), To
cTano BO3MOXHbIM paccyuWTaTe W HaKMOHEeHWe MNIOCKOCTH
opbuThbI: i =44°.

Heb6oceo0 Nel0, 2013




B cnyyae HD 189733 31O HakrnoHeHue yxe Obino M3BECTHO
(nnaHeTa NpoxoauT nepea AWCKOM 3Be3fbl, U CrefoBaTernbHO,
ee opbuTa NexuT B OOQHOWM MMOCKOCTU C Ny4OoM 3peHus, i = 90°),
KaK U TO, YTO B ee aTMocdepe ecTb yrapHbiii ras. [loatomy
y4YeHble COCpeaoTouMIIUCL Ha Moucke B atMocdepe MnnaHeTbl
OpYyrux MOreKkyn, Harnmume KoTopbiX MOXET CBUAETENbLCTBOBATb
0 XM3HU, a umeHHo H20, CH4 n CO2. Kaxpas Takas mornekyna
[aeT CTporo onpefeneHHyl KOMOWHaUUK NWHUIA B CrhekTpe
nnaHeTbl, N0 KOTOPOW, Kak Mo oTnevyaTkam nanbLeB, ee MOXHO
BbIAENUTb U OTNUMYUTL OT Yero-To eule. [opsiune tnuTepsbl, To
€CTb NNaHeTbl C MacCoMW, B COTHU M ThICAYM pa3 NpeBbILIAoLLEN
3emHyto (MKOnutepa = 318 M3emnu; Gomnblias YacTb 3TON
Maccbl MpuxoauTcs Ha gonto atmocdepbl M3 Bogopoga W
renvsl), M HaxogswmMecs O4vYeHb OnmM3ko OT CBOeN 3Be3fbl,
HENpUrogHbl  ANs  XWU3HW  K3-3a  OTCYTCTBMSI  TBEpOOW
NOBEPXHOCTU M TemnepaTyp armocdepbl B AuanaszoHe 500-—
2000°C. OpHako Takue nnaHeTbl HaubGonee noaxoaaT AnNs
CMEKTPOCKOMMYECKMX UMccreaoBaHuin atMocdepbl, MOCKOMbKY
6nun3KkK K 3BE34€e M oTpaxarT MHOro ee cBeTa. Ha ux npumepe
MOXHO oOTpaboTatb MeToauKy, koTopasi notoM, Ha 6onee
COBepLUEHHbIX Npubopax, NO3BONUT HaMTK Takne MOreKkynbl B
aTMocdepe MeHbLUMX NO pa3mepy n Gonee ganekmx oT CBOUX
cBeTun 3emnenofobHbIX NnaHeT.

BbigcHunock, 4to B atmocdepe HD 189733 b ectb HekoTopoe
konuyectBo Boabl (0,001% no ob6bemy), HO HeT MeTaHa.
MocnepgHee 6bINO OXWOaemMo, MOCKOMbKY MeTaH TepsieT
YCTOMYMBOCTb MNPU CTOMb BbLICOKMX Temnepartypax, Beab Ha
OHeBHow cTtopoHe HD 189733 b TemnepaTypa pocturaet
1000°C.

SunFaocing Longitude

(Grid Spacing: 30°)

Global Temperature Map for Exoplanet HD 189733b  Spitzer Space Telescope * IRAC
NASA / JPL-Caltach / H. Knutson [Harvard-Smithsonian GfA) s5c2007-0%9a

Puc. 4. lMpubnuaumensHasi  kapma  pacripedesnieHusi
memnepamyp Ha OHesHoM nonywapuu HD 189733 b,
rony4YeHHasl U3 aHanusa 3asucumocmu 6recka cucmembsl om
8peMeHU 8  UHgpakpacHoOM Ouana3oHe C  [MOMOWbIO
KOCMUYeCcKo20 meneckona «Cnumuyep» (Spitzer).
MakcumarnbHas spKoCMb coomeemcmeyem 1000°C,
MuHumansHasi — 700°C. Kapma memnepamyp nony4yaemcsi u3
maKk Ha3bieaemol «ghasoeol kpueol». Kozda nnaHema
dswxemcsi no opbume om moyku Mexoy Habnwdamenem u
38e300l (nepsuyHbili mpaH3um) OO0 mMOYKU 3a 38e300U
(8mopuyHbIll mpaH3um), OoHa MeHsem a3y om cepra 00
rnonHol. To ecmb 8 MOYKe mpaH3uma oHa rosepHyma K Ham
HOYHBIM roflywapueM, Komopoe XoroOHoe, a rneped moykol
8MOPUYHO20 MUHUMYMa — pacKasneHHbIM OHEBHbIM, CUMbHO
usnyyalowum 8 UHgpakpacHom Ouarna3oHe (8 8udUMOM
Ouana3oHe Oaxe CuMlbHO paszozspemble 20pAYuUe toNuUMepbl
uslyqalrom O4YeHb Marsro [0 CpasHeHuUr co ceoeli 38e300U).
Ecnu 8 npouecce 08WXEHUS Om MepeUYHO2O0 MpaH3uma K
emopu4yHoMy Habnwdams Kpusyro 6riecka 8 UHGpakpacHoM
Ouarna3oHe C BbICOKUM paspeweHueM, MOXHO ysudemb, Kak
yeenuyuesaemcsi sIPKOCmMb 8 HeM — [0 MOMY, Kak UMEHHO U
HacKoMbKO ~ OHa  ysenu4yueaemcs, MOXHO  [MOCMPOUMb
MPUMEPHYIO Kapmy memnepamypsbi rnosepxHocmu.
Temnepamypa rnomnocos Moxem 6bimb paccdumaHa U3
npubnuaumenbHbIX KuMamudyeckux modernel. M3obpaxeHue ¢

calima en.wikipedia.org

Takke AaHHble CBUAETENbCTBYIOT O BO3MOXHOCTU HebonbLuoi
npumecn CO2, HO ee MOXeT M He ObiTb. CurHam HacTonbKo
cnab, 4YTO MOXeT $BMATbCS LWYMOM, a YrMekucnbld ras
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XMMUWUYECKN HEYCTOMYMB B aTtMmocdepe, cocTosilien Gonbluen
YacTblo K3 Bojopopa. Ecnu oH BCé e ecTb, 3TO MOXeT
CBUOETENbCTBOBATbL O CUMIBHO HEPAaBHOBECHbLIX Mpoueccax B
Takon atmocdepe (a aaHHble o cucteme HR 8799 rosopsit o
TOM, YTO Takue npouecchbl MOryT MMeTb MEeCTO B aTmocdepax
ras3oBbIX FMraHToB.)

OpHOBpPEMEHHO C 3TUM Apyrasi KoMaH4a acTPOHOMOB BO rfnaBe
¢ Tomom 3BaHcom (Thomas M. Evans) n3 Okcdopackoro
yHuBepcuteta (BenukobpuTtaHusa) wccnegoBana nnaHeTy c
NMOMOLLIbI0 KOCMUYECKOro Teneckona «Xabbn», usyvasi kpuyto
6rnecka B pasnuyHbIX yyacTkax Buaumoro amwanasoHa. Korga
nnaHeTa HaxoAWTCA Mexay 3Be3fon u HabmogaTtenem, oHa
nmeeT hasy cepna, U K HabnoaaTento NOBEPHYTO ee HOYHOoe
nonywapue, a Ha pJanbHeM y4yacTke opbutbl ee dasa
npubnuxaeTtca K MOMHOW, U K CyMMapHOMY CBETYy CUCTEMbI
pobaBnseTca CBeT, OTPaXeHHbI ee [HEBHbIM MonyLiapvem
(MMeHHO Takne HabnwoaeHus, HO B MHMPaKpacHOM AuanasoHe,
APKOCTb B KOTOPOM 3aBWCWUT OT TemnepaTtypbl, MO3BOMUIN
paHee NOCTPOUTL KapTy TemnepaTypbl Ha AHEBHOM Monywapum
nnaHeTbl C NOMOLLbBIO Terneckona «CnuTuep»; cMm. puc. 4).

Korga nnaHeTa 3axofuT 3a 3Be3fy, OTPaXeHHbI OT Hee CBET
3aTMeBaeTcs, U B cnekTpe HabmiogalTcs COOTBETCTBYHOLLME
M3MEHeHUss — OocTaeTcsA TONMbKO CBET camMol 3Be3fpbl. Takum
06pa3oM, C BbLICOKOW TOYHOCTBIO M3Mepss pasHuLy Mexay
CMEKTPOM HenocpeacTBEHHO nepepn 3aTmeHnem (3Be3ga +
nnaHeTa) U CNekTpoM BO BpeMsi 3aTMeHus (TONbKo 3Be3fa),
MOXHO OnpefenuTb oTpaxaTenbHylo crnocobHocTb (anbbeno)
nnaHeTbl B pasnMyHbIX YyyacTkax cnektpa. Okasanocb, 4TO
nnaHeta oTpaxaeT okorno 40% cseTa B AuanasoHe 290—435 Hm
(To ecTb hmoneToBbIV K yNbTpacdnoneToBbln CBET) U NMOYTU He
oTpaxaeT B OCTanbHbIX yyacTkax BWMOWMOrO AuanasoHa, B
KOTOPbIX BTOPWYHBIA TpaH3uUT Obin BoobLle He 3ameTeH. LiBeT
nnaHeTbl okasanca KobanbToBO-CMHMM, ropas3go Gonee
rnybokMM M HacbIWeHHbIM, 4Yem LBeT HenTyHa wnu okeaHoB
3emnu, KoTopble B OCTamnbHbIX Yy4acTkax ChekTpa BCE-Taku
HemHoro otpaxatoT. OkasblBaeTcs, «ronybbiMv nnaHeTamu»
MOryT ObiTb MVPbI, COBEPLUEHHO HEMoXoxue Ha 3emnio, U LBeT
TOYHO He ABnseTcs Npu3Hakom obutaemocTu!

BwmecTe ¢ Tem, 3TV fAaHHble rOBOPAT ellle Koe-4TO O CTPOeHWUU
aTMocdpepbl nnaHetbl. Ecnm atmocdepa 6GesobnayHa u He
COOEpPXWUT B3BECK OKCUAOB TUTaHa U BaHaausl, ee LUBET [OIDKeH
ObITb CMHUM, Kak y 3emHon. BoobLie, ans Toro, 4Tobbl Kakoe-
HMbyOb BellecTBO ob6pasoBbiBano B atmocdepe obnaka,
HYXXHO, 4TOObI Temneparypa 6blna gocTaToyHa AnA TOoro, YTobbl
BELLeCTBO, COCTaBnswllee MWX, crnerka ucnapsnoce. B
aTMocdpepax TemnepaTtypa pacTeT C rmybuHoi, noatomy nap
nogHMMaeTcs ¢ BOCXOASALMMU MOTOKaMU M KOHAEHCUpyeTcst B
obnaka Tam, roe Temnepatypa Huxe. B atmocdepe HD 189733
b He fomkHO BbITb OKCMAOB TUTAHA M BaHaAWsl, NOCKOMbKY 3TH
BellecTBa  ucnapsloTcs  TpyaHee  BCEro W AOMXKHbI
npuCyTCTBOBaTb TOMbKO HA CaMblX T[OpsYMX MNnaHetax,
nogobHeix HD 149026 b, a Ha HD 189733 pgnsa aTtoro
HegocTaTovHo xapko. OgHako atMocdepbl ropsiymx NUTEpoB
cogepxaT NpUMeCb NapoB HaTpusA, KOTOPbIA [[aeT O4YeHb
CUNMbHOE MOrMOoLLEeHNE Ha ANMHE BOSHbl 589 HM, mpuyem yem
Gonble aTmMoccepHoe [aBrneHue, TeMm LWupe obnacTtb
NornoLLeHus.

Ecnu [paBrneHue Benuko, TO YacTbl CTONKHOBEHWUS Mexay
aTomamu/monekynamu.  Korga pgBe  Morekynbl  6musko,
3HepreTMYeckne YpPOBHW «MMbIBYT», M nornowartscsa GyaeT
MMEHHO TaKoe  M3Mny4yeHuWe, [AnuMHa  BOJSIHBI  KOTOPOrO
COOTBETCTBYET CABUHYTbHIM YpPOBHAM. B Kakylo CTOpOHY
CABUraloTCH YPOBHWM — 3aBUCMT OT B3aUMHOIO PacnonoXeHus,
a HacKoNbKO CUMbHO — OT BEMUYMHBLI COMMXKEeHUs (MPUMEPHO
Tak W3 aTOMHbIX YPOBHEN 06pa3ylTcs MOeKynsipHble
opGuTanu 1 30HbI B MONYNpOBOAHKKaX, CM. 30HHasa_Teopusi). B
rase NpUCYTCTBYIOT BCE BO3MOXHblE B3aUMHbIE PacroNioXeHuUst
— [ANA KaXOoro KBaHTa CBeTa C 3Hepruei BOGNU3M OCHOBHOM
TIMHUW HaaeTcs napa 4YacTul, Yy KOTOPOW YPOBHW CABWUHYTHI B
COOTBETCTBYIOLLYIO CTOPOHY UM KOTOpasi MOXET €ro MornoTuTb.
Yem panblue OT NUHWKU, TEM PEXE BCTPEYATCS MOAXOAsLIME
pPacnonoXeHNs U TeM MeHblLLE NOTTOWEHNE, HO C YBEMUYEHNEM
[aBreHnst pacTeT [ONs MOnekyn/aToMoB, KOTOpble B AaHHbLIN
MOMEHT 6nu3ko Apyr K Apyry — MO3TOMYy Y3kas JWHUS
npeepalLaeTcs B Nomnocy.




Ecnn atmocdepa cogepxut oTpaxatrolime cBeT obnaka, To B
CcrnekTpoMeTp nonagaeT ToOMbKO CBET, NpOLeALniA Yepes
BepXHWe crion atmocdepbl, B KOTOPbIX AaBleHne HEBEMUKO, a
6onee rnyboko CBET MPOHUKHYTb HE MOXET, Tak Kak oTpa3unTcs
oT obnakoB. Takum obpa3om, MO LMPUHE FIMHUW MOTMOLLEHUS
HaTpuUsi MOXHO CYAMTb, HacKOnbKo rNyboko pacrnonoxeH
oTpaxawwmn obnayHbli cnon. C yBenuyeHvem ero rnybuHbl
LBeT MeHsieTcs oT Genoro, Korga MornowaeTcs TONbKO Y3Kui
y4acToOK B crektpe okono 589 HM (TOT camblid  Kento-
OpaHXeBbll LUBET HOYHbIX poHapei) uyepe3 nypnypHo-
VoNeToBbIN, Korga BMECTe C XenTbiM MNornowiaetcs ewle
OpaHXeBbl W 3ereHblil, A0 npakTuyeckn 4YepHoro. OpHako
atmocchepa HD 189733 b oTpaxaeT TOMbKO CUHUA W
VoNneToBbLIN CBET, @ BCE oOcTanbHOe BUAUMOE W3My4eHue
nornowaet. OTO o03HayaeT, 4TO o0bOnaka pacnonoXeHsbl
AocTaToyHo rnyboko, HO BCE xe BuauMbI M3 kocMoca. Mogenu
CreKkTpa, COOTBETCTBYWOLUME pasHoOM rnybuHe obnakos,
npuBefeHbl Ha puc. 5.
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Puc. 5. 3asucumocmb anbbedo Ag (YepHbie Kpecmbl, WUpUHa
110 20pU3OHMaNU — y4umbigaembili uana3oH, Mo eepmukasu
— rogpewHocmu u3mepeHul.) om OnuHbl 8OfHbI 11 U
MOO€/IbHblE 3a8UCUMOCMU, OCMPOeHHbIe Onsi  pasuyHol
2nybuHbl ompaxarujux obnakos. bonbwas enybuHa obnakos
npusodum K MeHbwel ompaxamesbHol criocobHocmu Ag.
BudHo, 4ymo Hu O0OHa U3 Kpusbix He yKnadbigaemcsi 6
rnony4eHHble 0aHHble. OmpaxamesibHasi criocobHocMb 8 cuHel
obracmu CIUWKOM G€eJluka, a 8 OCmalibHbIX yyacmkax —
C/IUWKOM Mara, Ymo coomeemcmeyem 2aryb60oKo nexaujum
obnakam, OKpaweHHbIM 8 CuHul usem. M3obpaxeHue u3
obcyxd0aemol cmambu 8 Astrophysical Journal Letters

Kak BUOHO U3 pUCYHKa, JaHHble He yOO0BNETBOPSIOT MOMHOCTHI0
HA OOHOW MoOJEenn — nnaHeTa «CrMULIKOM CUHSIs» Mo
CPaBHEHWI0O C TEeM, KakMM MOXeT OblTb ropsiuui tonutep C
npuMecbld HaTpuss B atMocdepe U rnybokum  crnoem
becuBeTHbIX o6nakoB. OOHO U3 BO3MOXHbl OOBACHEHUI
COCTOWUT B TOM, YTO camu obrnaka (TouyHee, UX BEPXHWIA CIOW)
COCTOSIT U3 OYEHb MENKWUX YacTul, pasmep KOTOPbIX HaMHOro
MeHblUe [AnWHbI BOMHbI BUAMMOro cBeTa. Torga 3a cuer
P3NEeeBCKOro paccesiHnsi oHM OyayT KasaTbCA CUHUMU, Kak
CUrapeTHbIn abiM.

ABTOpbI AenalwT U NpeanonoxeHne o coctaBe obnakos: Mnpu
Takmx TemnepaTypax, kak B atmocdepe HD 189733 b, no4utu
BCe npumMecu OyayT HaxoguTbCs B rasoobpasHOM COCTOSHUM,
KpOMe CUIMKaTOB, U3 KOTOPbIX COCTOAT NaHeTbl 3eMHOro Tuna
1 agpa rasosbiX rMraHToB. B Hegpax TemnepaTypa HacTOMbKO
BbICOKa, UYTO 3aMETHO WCnapslTCa WM cunukatel, HO B Gonee
BbICOKMX CINOSX Nap KOHAeHcHpyeTcst — noaTomy obnaka Ha HD
189733 b, ckopee Bcero, COCTOAT M3 TOHYaWlen B3BeCU
KpuctannukoB aHcTatuta MgSiO3 mnu pacnnaBneHHbIX Kanernb
6Gonee nerkonnaBkMX CUINMKATOB, MOXOXWX MO COCTaBy Ha Nna.y.
B rnybuHe, rge nnoTtHocTb obnakoB 6Gonblue, MOXeT uATU
[oxab 13 pacnnaeneHHoro cteknal Obnaka Ha ApYrMx ropayunx
fonuTepax MOryT COCTOSiTb M3 pacnnaBfieHHOro enesa (npuv
Oornee BLICOKOW TemnepaTtype) U Aaxe W3 CMEeCUM OKCUAOB
TUTaHa n BaHagus (Npu elle 6onee BbICOKON TemnepaTtype, Kak,
BeposiTHo, Ha HD 149026 b ), ogHako 3Ty B3BECU MHTEHCUBHO
nornoLatT BUAMMbIA CBET BCeX ANWH BOMH, U Takue nnaHeThbl

fE——— T

npu B3rNA4e M3 KocMOoca BbIMMAOAT YepHee Caxu, uTo
pacxoauTcs ¢ pesynbTatamu WUCCNefoBaHUs CUHEN nnaHeTbl
HD 189733 b.

Puc. 6. lNnaHema HD 189733 b, pucyHok Ha ocHoge OaHHbIX

meneckona  «Xabbn» u  pe3ynbmamos  npedbidyuux
uccnedosaHull. TeMHO-cuHUl usem s8r1semcs pe3ybmamom
roenouleHus1 amomamu 2a3006pasHo20 Hampusi 8 ammocghepe
U paneesckuM paccesiHueM Ha obnakax. «[paHynuposaHHasi»
obnacme cripasa — peauoH Hauboree 8blpaxeHHOU KOH8eKUUU
8 mMoYKe MakcumarnbHoeo rpozpesa. benbie nonockl — 6onee
nnomsble obriaka, Komopble 8emep Hecem Ha HOYHYH
CcmopoHy co ckopocmbio 00 2000 m/c (makum obpazom mernio
riepeHocuUmcsi Ha HOYHyH CMOPOHY rlaHembl, Komopasi ece2da
nosepHyma Kk 38e30e 00HOU CcmopoHoU). MU3o0bpaxeHue ¢

catima www.space.com

OnpoboBaHHble MeToAbl He3aMeHUMbl [Afsi  UccnefoBaHust
nnaHeT, KOTOpble He MPOXOAST nepes OUCKOM CBOeW 3Be3fbl
npu HabnogeHun ¢ 3emnu, Tak Kak MO3BOMAKT Yy3HaTb O
nnaHete ropasgo 6onblie, Yem nepuon obpalleHus BOKpyr
3Be3abl M MWHUMArbHYIO Maccy, W SBMSKTCA BaXHbIM
[OMNOSIHEHWEM MpPU UCCREefoBaHUM TPaAH3UTHBIX NiaHeT. Takum
obpasom, HD 189733 b cTaHoBMTCA ofHOW M3 Haubonee
M3YYEeHHbIX MNaHeT 3a npefenamu COMHEYHOW CUCTEeMbl, Ans
KOTOPOW M3BECTHbI MapamMeTpbl opbuTbl, Macca, paauyc,
npubnuanTenbHbLIN cocTaB atmocdepbl U 06nakoB B Hen
naxe pacnpegeneHve Temneparyp Ha AHEBHOM nonywapuu. A
BCE 3TO — pes3ynbTaT MUCCNefoBaHUM OAHOW TOYKWM CBeTa, B
KOTOpYK CnvMBaeTcs cuctema npu HabniogeHunm BO Bce
Teneckonbl! MonyyeHHble pe3ynbTaTbl OTKPLIBAOT AOPOry U Ans
uccrnefoBaHuss  atmocdep  3emrenofobHeix  nnaHeT.  C
ucnonb3oBaHnem 6onee MOLLHLIX MPUOOPOB MOXHO TakuMm
obpa3om onpenenvTb YCroBMS Ha MOBEPXHOCTU, a MO Hanu4mio
CINOXHbIX OpraHM4Yeckux MoOnekyn B armocgepax — MU
NpeanonoXuTb Hanmuune Xu3Hu (Unu, No KparHenh Mepe,
CINOXHbIX HEPaBHOBECHbLIX XUMUYECKMX NPOLLECCOB).

UcTouHuUKN:

1) J. L. Birkby et al. Detection of water absorption in the
dayside atmosphere of HD 189733 b using ground-based high-
resolution spectroscopy at 3.2 microns // arXiv:1307.1133v1;
npuHaTo k nedaTtn B Mon. Not. R. Astron. Soc. 000, 1-5 (2013).
2) T. M. Evans et al. The deep blue color of HD 189733b:
albedo measurements with Hubble Space Telescope/Space
Telescope Imaging Spectrograph at visible wavelengths //
Astrophysical Journal Letters. 2013. V .772. No. 2. P. L16.
Doi:10.1088/2041-8205/772/2/L16. (MonHbIv TeKCT —
arXiv:1307.3239.)

Beb-sepcusi cmambu Haxodumcsi

http://elementy.ru/news/432070
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met TILO04 2013 Sep.
3 Dia=14

£'9 0 Ritchey-Chretien + CCD  Exposure = 4345 sec

lovichonok
cope observatory,

OOduH u3 nepebix cHumkos komemsl C/2013 R1 (Lovejoy).
®omo: Apmem Hosu4oHok. M3obpaxeHue ¢
http://www.astronomy.ru/forum/

OceHb Kaaoro roga, Kak npaswno, npenogHoCcUT
CIOpMpu3bl B OTHOLLEHUN KOMET. BOT 1 B aTOM roay
noéutenam acTPOHOMUM npegocTaenaeTcs
BO3MOXHOCTb HabriofaTe cpasy HECKOMbKO KOMeT
B CpedHWe M Manble MobuUTenbCKMe TenecKorbl.
CoBceM HedaBHO K YKe W3BECTHbIM KOoMeTam
npuBasunace ellle ogHa.

JTiobutenb acTpOHOMMU 13 aBCTPaNUINCKOro ropoaa
bpucbeH Teppu Taemkon (Terry Lovejoy)
N3BECTEH OTKPbITUAMW HECKOIbKUX KOMET, a Takke
TEeM, YTO eLle He Aenuncs CBOMMMU OTKPbITUSIMU C
OPYrMMKW  COOTKpbIBaATENAMW, KakK 3TO  4acTo
ObiBaeT. MiHaye roBopsi, BCe OTKPbITbIE UM KOMEThI
HOCAT TONbKO ero umsi. Ha cerogHALWHWIA AeHb Ha
CYETy 3HAMEHWUTOro aBcTpanuiua YyXe uveTbipe
HOBbIX HebeCHbIX Tena, camMol HallymeBLUENA W3
koTopbix Obina C/2011 W3, koTopasi npowsia Ha
MUHMMArNbHOM  pPacCTOSHUM  OT  MOBEPXHOCTU
ConHua okono 150 Tbic. km. (1) 16 gekabps 2011
roga.

YeTBepTtass komeTa HEYTOMMMOroO  uckaTtens
HebGeCHbIX CTpaHHUL, Obina OTKpbiTa B Hadvane
CEHTAOPSA HbIHELLHEro roga C WCMONb30BaHUEM
200mMm Teneckona (He ypaneHHoro). YpadHoe
pacnornoxeHve nyHkTa HabniogeHusas u  camon
KOMeTbl, no3sonuno Teppu JlaBaxow oBGHapyXuUTb
KOMETY paHbLLiEe opyrinx nodutenen acTpoHOMUM 1

ting, Australia)

L
. W

T L ETROHOMAUECKAEOTHPLITHS
HoEAAEOMETANEN NI A B A0

Teneckonos-poboToB,
CKaHupylowmnx  Hebo B mouckax
nofaobHbIX HebecHbIx Ten. Kpome Bcero
npoyero, aBcTpanuiilly MNOMOMO MU
paccBeTHoe Hebo, KOTOpoe HeAOCTYMNHO
aBTOMaTU4ecknm ob3opam.

aBTOMaTU4eCcKun

Tak unu nHade, Teppu JlaBoxon BHOBb
pobunca ycnexa, bnarogaps 6onbLiomy
9HTYy3na3my, C KOTOPbIM OH MpPOBOAUT
MOUCKM KOMeT. Kctaty, HaLwu
cooTeyecTBeHHUK [eHHagun Bopucos
TaKKe OTKPbIT KOMETY Ha YTPEHHEM

Hebe, npuyem Ha Teneckone
COOCTBEHHOrO  W3rOTOBMEHUS - CM.
XypHan «HebocBog» 8 - 2013

http://www.astronet.ru/db/msg/1291249.

B aTom oTHOoweHun N'eHHagun senseTcd
YHUKaNbHbIM  OTKpblBaTENEM  KOMET
cpeau nobutenen acTPOHOMMU
Poccun. Ho BepHemcsa kK HOBOW komeTe.
1.6%px Mocne oduLManbHOro o0bbaBneHns o6
OTKPbITUM HOBOW KOMEThLI BCE aKTMBHbIE
KKOMETHMKM» ccoTorpacmposanu
HebecHylo rocTblo. B Hawen ctpaHe
OfHMM K3 NepBbIX 3TO caenan Aptem HoBUYOHOK,
yba komeTa ISON (C/2012 S1) yxe cenyac
OOCTyMNHa CpefgHUMM Teneckonam Ha YTPeHHeM
HebGe 6nn3 Mapca. A B KOHLe HOSIOpsi OOCTUrHET
oTpuLaTenbHOM 3BE€34HON BENUYUHBI, CTaB NepBon
KOMETOW C TakuM OrneckomM, KOTOPYK OTKPbIIK
nobuTenn acTpoHOMUM Hallew cTpaHbl (Butanui
Hesckun un ApTem HoBuyoHOK). [Npountatb o
KOMeTe MOXHO B XypHane «He6oceog» 10 - 2012
http://www.astronet.ru/db/msg/1270741 wnu B cetn

WHTepHeT. ApTemM HOBWMYOHOK OTCHAN KOMETY
JlaBopxoa Ha ypaneHHoMm Teneckone CuouHr
CnpuvHr, KoTOpbIN pacnonoxeH B ABcTpanun. J3To
¢OTO Bbl MOXETE BUAETb B Hayarne crtaTbu.

Teppu Jlasdxol y meneckona, Ha KOmopom bbiria omKpbima
komema. N3obpaxeHue ¢ http.//www.astronomy.ru/forum




Magnitud C/2013 R1 (Lovejoy)

Elongacidn nyTn noBcTpevyaeTcad C Tpemda

130 OCHOBHbIMMX TUNaMn TyMaHHOCTeﬁ.

Mepurenun komeTta npongetr 25
160 aekabpss 2013 roga, Haxogsicb B
3TO BpeMsi Ha HebGecHown cdepe
140 6nn3 ancunoH [epkyneca (3,9m)
ocrabeB k 3TOMy BpemMeHu go 9m.
[ | Hwke npepacTtaeneHbl apemepuabl
oo N KapTbl NyTU KOMETbI B OKTSOpe n
Hosbpe 2013 roga.
a0

B HacTynatowem 2014 rogy komeTa
-60 OyaeT npogomkaTb CHKaTb Gneck,

01/09/201 34—
01100201 34—
01117201 34—
011 20201 34—
0 0 201 44—
o2z 44—
01 03201 44—
0104201 44—
0105201 44—

Kpueasi usmeHeHusi 6riecka KomMemsl U 8€/TUHUHbI 3710H2ayuU
Ipacbuk c http.//remanzacco.blogspot.it/2013/09/new-comet-
c2013-r1-lovejoy.html

Komety C/2013 R1 (Lovejoy) Takke MOXHO bygeT
HabnogaTb B caMblii CKPOMHbLIN Tereckon 1 gaxe
GuHoKNb. Beab Gneck ee B MakcMMyme OOCTUTHET
8m. B okTsi6pe komeTa OBWMXKETCS Mo CO3Be3aMsM
EaunHopora n Manoro MNca 27 oktsi6ps npoxoas B
rpagyce ot 3Be3gbl [MpounoH (anbda Manoro
Mca). B ato Bpems HebGecHasa roctbs byoeT MMeTb
pacuyeTHbIn Gneck okorno 11m. YcrnoBusa ee
HabnAEHUI C KaxXablM AHEM ynydllaloTCs B BUAY
Toro, yto C/2013 R1 (Lovejoy) nOBwxkeTcs Ha
CEeBEepOo-BOCTOK, OTYEro MakcMmaribHas BbicOTa ee
HaJ ropu3oHTOM yBENMYNBAETCS.

B KoHUe OKTsAbps KOMeTa BMAHa Ha YTPEHHEM
Hebe, a co BTOpOW Aekabl HOSOPs BOCXOOUT yxKe
oKomno nomnyHoun.  [epByto NOMOBUHY MecsiLa
HebecHas rocTbsl ABWXKETCS MO co3ee3amio Paka, a
9 HosI6ps NPOXoAUT MO pacCesiHHOMY 3BEe3JHOMY
ckonneHnto  Acnn (M44). [JanbHenwun nyTb
KOMeTbl OO KOHua roga 6ygeT nponeratb no
co3ge3auamMm JlbBa, Manoro JlbBa, bBonblion
MepBseauupl, MoHumx [Mcos, Bononaca, CesepHon
KopoHbl 1 Mepkyneca. MakcumanbsHoe conwkeHue
c 3emnen go 0,411 a.e. npousonget 23 HoAbGps
6nun3 3Be3abl ncu  Bonbwon Measeguubl C
6neckom 3m, a makcumManbHoro 6necka C/2013 R1
(Lovejoy) [OCTUMrHET HeCKonbKo no3gHee - 29
HosIGps (8,2m), Korga yxe bygoeT HaxogouTbcs B

cosge3gum [oHumx T[lcoB 6Gnu3 3Be3gbl 3Ta
Bonbwon Meagseguubl (1,9m) u  3HameHuTOWN
ranakTuku «BoposopoT» co CMYTHUKOM,

yucnswenca B katanore Meccbe nog Homepom 51.
Kctatn, bneck ee nuwb HemHorum criabee (8,9m)
KOMETbI BO BPEMS €€ NPOXOXaAeHNst okorno M51.

B nepuwog makcMmanbHOro 6Omnecka ycrnosus
BMOUMOCTM KOMETbl CTaHyT Haunydwunmu, T.K.
HebGecHas CcTpaHHMLA B CpedHuMX W CEeBEepHbIX
wupoTax OydeT HaxoguTbCa Hag rOPU3OHTOM
MOCTOSIHHO, SABNASCH He3axoasawum cseTurnom. 18
Aekabps npov3ongeT cOnvxeHue C elle OOHUM
3HAMEHUTBIM  TyMaHHblM OObekToM Heba -
WwapoBbiM 3Be3gHbIM ckonnieHnem M13  (5,8m).
Takum obpasom, C/2013 R1 (Lovejoy) Ha cBoemM

k : T, T T | lhﬂ‘ T m

0106201 44—

| Oonyckasicb BCe toXHee, TeEM He
—40 MeHee, OCTaBasiCb [OCTYMHOW Ans
5 NIOBUTENbCKUX TerecKonos.
s £ OTcnexuBaTb MyTb KOMETbl B
= credylolWweM rogy BaM MOMOXeT

eXeMeCAYHMK «KaneHgapb
Habnogartensy, nyonukyembin Ha
http://www.astronet.ru n exerogHuk
«AcTpoHOoMMYeckni KaneHgapb Ha 2014 roag»
http://www.astronet.ru/db/msg/1283238. AcHoro

Heba 1 ycneluHbIX HabnogeHui!

Ademepuabl komeTbl Lovejoy (C/2013 R1) no Guide 8.0

Jata IIpsimoe Bocx. CkiloHeHHe r A m Da. Ck. PA coss.
01 Oct 2013 6h36m21.48s -329'48.6" 1.699 1.40713.0 88.0 72.41 66.6 Mon
03 Oct 2013 6h39m57.70s -3 05'58.2" 1.673 1.36012.9 88.9 74.89 65.5 Mon
05 Oct 2013 6h43m39.66s -240'11.2" 1.647 1.31212.8 89.8 77.71 64.4 Mon
07 Oct 2013 6h47m28.12s -2 12'12.6" 1.621 1.26412.6 90.7 80.94 63.2 Mon
09 Oct 2013 6h51m23.98s - 141'45.7" 1.595 1.21712.5 91.6 84.65 61.9 Mon
11 Oct2013 6h55m28.31s - 108'31.1" 1.570 1.17012.3 92.4 88.91 60.7 Mon
13 Oct 2013 6h59m42.34s - 032'07.3" 1.544 1.12312.1 93.3 93.82 59.4 Mon
15 Oct 2013 7h04m07.57s +007'50.9" 1.518 1.076 12.0 94.1 99.48 58.1 Mon
17 Oct 2013 7h08m45.72s +051'52.0" 1.492 1.029 11.8 94.9 106.02 56.9 Mon
19 Oct 2013 7h13m38.84s +140'28.9" 1.467 0.983 11.6 95.7 113.57 55.6 CMi
21 Oct2013 7h18m49.34s +234'19.9" 1442 0937 11.4 96.4 12232 54.4 CMi
23 Oct 2013 7h24m20.11s +334'09.0" 1416 0.892 11.3 97.1 13245 53.3 CMi
25 0ct2013 7h30ml14.62s +440'47.6" 1391 0.847 11.1 97.8 14423 52.2 CMi
27 Oct 2013 7h36m37.05s +555'14.7" 1.366 0.803 10.9 98.4 157.92 51.3 CMi
29 Oct 2013 7h43m32.53s +7 18'38.2" 1.341 0.760 10.7 99.0 173.87 50.4 CMi
31 Oct2013 7h51m07.33s +852'15.2" 1.317 0.717 10.5 99.4 192.43 49.7 CMi
02 Nov2013 7h59m29.21s +1037'31.7"1.292 0.676 10.3 99.8 214.02 49.1 Cnc
04 Nov2013 8h08m47.78s +12 36'00.6" 1.268 0.636 10.1 100 239.04 48.7 Cnc
06 Nov2013 8h19ml15.01s +14 49'17.2" 1.244 0.598 9.8 100.1 267.86 48.5 Cnc
08 Nov2013 8h31m05.82s +17 18'49.5" 1.221 0.562 9.6 99.9 300.69 48.6 Cnc
10 Nov2013 8h44m38.64s +20 05'41.8"1.198 0.529 9.4 99.5337.45 49.1 Cnc
12 Nov2013 9h00m16.02s +23 10'07.1" 1.175 0.499 9.2 98.8 377.51 50.0 Cnc
14 Nov2013 9h18m24.65s +26 30'47.0" 1.152 0.472 9.0 97.8 419.41 51.4 Cnc
16 Nov2013 9h39m34.50s +30 03'59.2" 1.131 0.449 8.8 96.4 460.63 53.5 Leo
18 Nov2013 10h04m15.59s +3342'44.1" 1.109 0.431 8.6 94.5497.52 56.4 LMi
20 Nov 2013 10h32m50.93s +37 16' 15.5" 1.088 0.419 8.5 92.3 525.71 60.3 LMi

22 Nov 2013 11h05m24.33s +40 30'38.1" 1.068
24 Nov 2013 11h41m25.19s +43 11' 04.8" 1.049
26 Nov2013 12h19m38.64s +4505'41.1" 1.030
28 Nov 2013 12h58m13.80s +46 09'02.0" 1.012
30 Nov2013 13h35m12.82s +46 23'31.8" 0.994
02 Dec 2013 14h09m04.56s +45 57'36.8" 0.978
04 Dec 2013 14h39m01.64s +45 02'16.0" 0.963
06 Dec 2013 15h04m56.28s +43 47'56.9" 0.949
08 Dec 2013 15h27m05.84s +4223'00.2" 0.935
10 Dec 2013 15h45m58.90s +40 53'21.1" 0.924
12 Dec 2013 16h02m06.16s +39 22'50.6" 0.913
14 Dec 2013 16h15m56.02s +37 53'48.1" 0.903
16 Dec 2013 16h27m52.87s +36 27'30.7" 0.895
18 Dec 2013 16h38m16.91s +35 04'35.6" 0.889
20 Dec 2013 16h47m24.60s +33 45'16.0" 0.884
22 Dec 2013 16h55m29.21s +3229'30.9" 0.880
24 Dec 2013 17h02m41.47s +3117'12.2" 0.878
26 Dec 2013 17h09m09.99s +30 08' 07.9" 0.877
28 Dec 2013 17h15m01.78s +29 02'05.2" 0.878
30 Dec 2013 17h20m22.50s +27 58'51.3" 0.881
01 Jan 2014 17h25m16.76s +26 58'14.5" 0.885

0.412 8.4 89.7 541.12 65.2 UMa
0.411 8.3 86.8 541.25 71.0 UMa
0.417 8.2 83.9 526.15 77.6 CVn
0.428 8.2 80.9 498.38 84.4 CVn
0.444 8.2 78.1462.03 91.0 CVn
0.465 8.2 75.4421.45 97.1 Boo
0.490 8.3 72.9380.24 102.5 Boo
0.518 8.3 70.6340.91 107.1 Boo
0.549 8.4 68.5304.88 111.1 Boo
0.581 8.5 66.6272.76 114.4 Boo
0.615 8.6 64.9244.64 117.3 CrB
0.651 8.6 63.3220.28 119.8 CrB
0.687 8.7 61.8199.32 122.0 Her
0.724 8.8 60.5 181.34 123.9 Her
0.761 8.9 59.2165.91 125.6 Her
0.798 9.0 58.1 152.67 127.2 Her
0.834 9.0 57.0 141.26 128.6 Her
0.871 9.1 56.1 131.40 129.8 Her
0.907 9.2 55.2122.83 131.0 Her
0.943 9.3 54.4115.34 132.0 Her
0.978 9.4 53.6 108.78 132.9 Her

Mosicnenne k 3pemepuaam: r - paccrosuue ot ConHia B a.e., A - paccTosiHue
oT 3eMIH B a.¢., M - 3Be3/IHas BEJIMUHMHA, JI. — SJIOHTalMs (YIII0BOE PACCTOSHHE
or CosHua Ha HeOecHOit cdepe B rpagycax), CK. - yrioBas CKOpocTb (CeKyHH B
yac), PA — nNO3MUMOHHBIA yroja HamnpaBleHHs JBHXKEHHS KOMETbI
(OTCUMTBIBACTCSA OT HANPABICHUS HA CEBEP IPOTHUB YaCOBOH CTPENIKH), CO3B. -
co3Be3Iue

http://moscowaleks.narod.ru u http://astrogalaxy.ru
(catimbi co30aHbl coemecmHo ¢ A. KpemeHuyukum)
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KapTa nytn kometbl C/2013 R1 (Lovejoy)
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OTmeTvBWMIA B 3TOM rogy CBoe 23-eTue, KOCMMUYECKUMH
Teneckon «Xa66n» (KTX) otnpaBnser Hac B HeBEpOATHO
KpacvBoe nyTellecTBue no BcenenHoir. C nomolubio «Xabbna»
NoAM CMOrnu NpeoaoneTb paccTosiHUE B MUINIMOHLI CBETOBbLIX
net, yBugeTb TO, YTO HMKOrga He ObINO  [OCTYMHO
YyernoseyeckoMmy rnasy. HesmaaHHble paHee ganekue ranakTuku
M TYMaHHOCTW, yMmupalowme ©n poxgawolmecs 3Be3fpl
nopaxatoT BOOOpaxeHune CBOUM pasHoobpasnem,
noaTankuealT K MeuTe O Aanekux nyrewectBusix. CkasoyHble
nensaxu n3 3Be3fHOW MbIf 1 ra3oBblXx 00MakoB OTKpbIBaOT

Tvmammcrb HDHCHaH i

ey T E -"_n--.

nepen Hamu noTpsicaloLLme No CBoel KpacoTe BuAbl HeGecHbIX
06bekToB. [peactaBnsem BalwemMy BHUMAHUIO fyyLUMe CHUMKM,
caenaHHble ¢ nomouwbto KTX, KkoTopbll M nNo cen [eHb
OTKpbIBaeT HaM TalHbl kocMoca. KomaHaa «Xabbna» exeronHo
BbiNycKkaeT NpeBOCXOAHY0 doTorpacutio, 4YTOObI
oTnpasgHoBaTh rOAOBLUMHY 3arycka KOCMUYeCcKoro teneckona
24 anpena 1990 roga. B aToT pas oHW npeactasBunn Mupy
doTorpadumio  M3BECTHOW TymaHHoCcTU «KoHckasa [onosay,
KoTopasi Haxogutca B co3e3gum OpuoHa B 1500 cBeTOBbIX
rogax ot 3emnu. Caum KTX - http://hubblesite.org/

UcmoyHuk: http.//www.adme.ru
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HezonvalagineHomuyiInatay

lpodomxeHue. Hayvarno - ¢ Ne 7 - 12 3a 2010 200,
Ne 1-123a 2011200, Ne 1-123a 2012 200 u Ne 1
-93a 2013 200

naea 17 Om omkpbimusi paduousJyYeHust
ranakmuku (19312) 0o MeHUckogo20
meneckona (19412)

B paHHbLIM nepuog Npou3OWNM criefylolue OCHOBHbIe
co6bITUA U 6bINU caenaHbl OTKPbLITUA:

1. Omkpbimo paduousnyyeHue [anakmuku
(19312, K. AHckud)

2. U3o0bpemeH kopoHozpag (19312, b. Jluo)

3. BbiqucnieH npeden maccbl U 10CMpoeHa

molenb benoeo  Kapnuka (1931e, C.
Yardpacekap)
4. ObpasosaH locydapcmeeHHblt

AcmpoHomuyeckuli  uHcmumym um. [1.K.
LUTEPHBEPTA (19312, FTAULL)

5. CosdaH rnepsbili omevyecmBeHHbIl meneckorn
(19322, H.I". [NoHamapes)

6. B CCCP opzaHusyemcs cnyxba CornHua
(19322)

7. B wkKonax cmpaHbl 8800UMCS acmpoHOMUSI
Kak camocmosimeribHbIl npedmem (19322)

8. O6bpaszosaHo  BcecolwsHoe  acmpoHOMO-
2eodesuyeckoe obujecmeo (BAIO, 1932e2)

9. [lpednoxeHa npPoOmMoH-HelmpPoOHHas MoOesb
cmpoeHusi amoma (19322, [.[. UNeaHeHko,
W.E. Tamm, B.K. elizeHbepe)

10. lNepebie 8 CCCP 3anycku pakem Ha XUOKOM
morninuee (19332, C.[1.Kopones)

11. Cambil epaHOuo3HbIl 8 20 8eKe «38€30HbIl
Oox0b» (nomok [pakoHud, ¢ 9 Ha 10
okmsbps 19332)

12. OnpedeneHbl pasmep, cocmas u cmpykmypa
Fanakmuku (1934e, P. Tpromnnep)

13. BbickazaHO  npeldrnonoxeHue, 4mo 8
pesynbmame 83pbiea ceepxHosoll
obpaszyemcsa HelmpoHHas 36e30a (1934e,
baade, L{sukku)

14. Briepsble  ebicKasbigaemcsi  MbIC/Ib O
cyuwjecmeogaHuu «cKpbimol maccel» (1936e,
@. Lisukku)

15. Bniepsbie ObHapy>XeHbl CE30HHbIe

U3MEHeHUs1 cKkopocmu epaujeHus 3emnu
(19362, H.M. Cmotiko, ®paHuyus)
16. OmKpbimue nepebiX  IaHemoobpasHbIX
criymHukos y 38e30 (19382, 3. Xonbmbepe)
17. YkazaH mexaHu3Mm o06pa3osaHusi KpacHbIX

2u2aHmos us 38e30 enasHou
nocnedosamersnbHocmu (19382, 3. 3nuk)

18. llocmpoeHa  KonudyecmeeHHasi  meopusi
s0epHbIX npoueccos eHympu 38e30 (1939g,
I.A. beme)

19. PoxdeHue paduoacmpoHomuu (19402, T.
Pebep)

1936r Mapuetra BIAY (Blau, 29.04.1894-27.01.1970, BeHa,
ABCTpus) hM3NK, BriepBble NpUMeHuna doTonnacTuHbl Ans
ncecnenoBaHns Kocmuyeckux nyden. OCHOBHOM ee WHTepec
6bino  passutMe poTorpacdmyeckoro Metoda perucrpauuu
yactuy. OHa wuaeHTMdMUMpOBana 4acTuubl, B YacTHOCTU
anbda-4acTuubl U MPOTOHbI, W Onpedenuna uUx SHeprum Ha
OCHOBE XapaKTepUCTUK TPEKOB, OCTaBMEHHbIX B amynbcun. 3a
aTy paboty B 1937 rogy nonyuuna npemuio ABCTPUACKON
akagemun Hayk.

Bnepsble (1925) Habnogana crnegbl NPOTOHOB B 3MYNbCUM.
HesaBucumo ot gpyrux usrotosuna (1932) nepsbie aMynbcumn
ans AAEpHbIX nccnenoBaHuii.

B 1937 rogy coBmecTHo ¢ I'. Bambaxep BrnepBbie Habnogana
obpasoBaHue «3Be3a» B criefax KOCMUYECKUX — Iydqeid.

Mocne Toro, Kak nonmyyunu ceupgetensctea o6 obwem
obpasoBaHuM, OHa mM3yvana u3nKy U matematuky B BeHckom
yHuepcutete ¢ 1914 no 1918 rog, okoHunB B Mapte 1919r.
C 1919 no 1923 rog 3aHMMana pasfuyHble LOSMKHOCTM B
NPOMbILUIEHHOM U Hay4YHO-UCCrefoBaTeNbCkue Yy4pexaeHus
yHuBepcuteta B ABcTpum u [epmanun. C 1923r no 1938r
paboTana B UHcTuTyTEe pagus (BeHa). B 1939r amurpuposana B
CUWA, roe po 1948r pabotana B npombliwiieHHocTy, B 1948-50rr
B Konymbuiickom yHuBepcutete, B 1950 — 557 — B
BpykxeliBeHckoW HaumoHanbHoW nabopatopumn, B 1955 — 60rr
— B yHuBepcutete Manamu. B 1960r Bosspatunacb B BeHy un
paboTtana go 1964r B WHctutyte pagmsa. YUneH BeHckon AH.
Tpyobl MO pagvoakTUBHOCTW, U3NKE KOCMUYECKUX Iyvew,
anepHon dmsmke. B 1962r nonyynna npemuio ABCTPUINCKON
akagemMun Hayk.

1936r Bnagumup Bnaaumuposuy KABPAWCKWUUA
(10.(22).04.1884-26.02.1954, c. XKepebATHWKOBO  (HblHE
YnbsaHoBckon o6n.), Poccna-CCCP) reopesuct, kaptorpad u
acTpoHOM, npoceccop BoeHHo-Mopckoi akagemuu,
paspaboTan B 1924-1936rr cnoco6 COBMECTHOro onpeaeneHus
LUMPOTbI U NOMpaBKk/M 4acoB U3 acTPOHOMMUYECKUX HabnoaeHun
(cnocob Kapaiickoro), Ans KapT mupa U OTAEMNbHbIX YacTewn




3eMHON noBepxHoCcTW. MeTon COBMECTHOro onpegeneHus
BpPEMEHM " LUMPOThI ans BbINOSHEHUS TOYHbIX
acTpoHOMUYecKMX HabnogeHuii B BbICOKUX WwupoTax (oT +60 o
+80) ocHoBaH Ha HabmiogeHWM He MeHee [ABYX nap 3Be3f
nonapHo Ha paBHbIX BbICOTax.

BBen ycoBepLueHcTBoBaHWe B 0bpaboTky HabnogeHwin nap
3Be3a no cnocoby MeBUoBa Ha HECKOSbKMX HUTSX. 3aHMMancs
Teopuen aCTPOHOMUYECKMX WNHCTPYMEHTOB " nx
KOHCTpyvpoBaHneM. M3obpen HoBble onTuyeckue npubopbl -
nerneHraTop W  HakKNoOHOMEp, C  MOMOLBI  KOTOPbIX
HaBWraLMOHHbIE W acTPOHOMUYECKUe onpefeneHns mecta
Kopabns crtanum npowe W [OOCTynHee pfaxe B YCMOBUSX
HeQoCTaTOMHOM  OCBeLLeHHOCTU. WHTepecHbl ero paboTl,
NocBSLLEHHbIE N3roTOBNEHUIO rno6ycos.

B 1916r okoHunn XapbkoBckuii yHuBepcuter. C 1921r
pabotan B BoeHHo-mopckon akagemum (¢ 1935r-npocpeccop). C
1944r - wHXeHep-KOHTp-agmupan. [ocygapcTBeHHas npemus
CCCP (1952r). ABTOp HECKOMbKMX pa3genoB B KOMMEKTUBHOM
Tpyne «BBedeHve B MpakTM4ecKylo acTpoHOMMIO», Obin ero
OTBETCTBEHHbIM pepaktopoMm. B 1956-1960 onybnukoBaHbl
«N3bpaHHble Tpyabl» KaBparickoro B 2-x Tomax.

1936r C aByx cTaHuui B [apBapackon obcepsatopun (CLLUA)
nog pykosoactBoM @®.Jl. Yunnna Hadatbl  perynsipHble
MeTeopHble HabnoaeHus, nposogumble Ao 1951r. C nomoLsto
HECKOJIbKUX  LUMPOKOYrOMbHbIX  KaMep, Pa3HECEHHbIX Ha
6onbluoe paccTosiHne, HenpepbiBHO choTorpadmpyeTcsi HouHoe
Hebo Ana onpegeneHvsi TpPaekTopuili METEOPOB M BO3MOXHOMO
MecTa nageHus meteoputoB. B 1951-1977rr Takas e pabota
BbiMONHsANace B OxapxeéBckon obcepBatopumn  (Yexusn).
C 1938r B CCCP choTorpadmyeckme HabnogeHss MeTeopoB
NpOBOAUNNCH B OywaHbe " Opecce.
HaunbGonbliee pas3BuTve METEOpHbIV naTpynb MOny4un B
Buae Tpex «bonuaHbix ceten» — B CLWA, KaHage n Epone.
Hanpumep, lMpepuiHas ceTb CMUTCOHOBCKOM obcepBaTopym
(CLWA) pnsa doTorpacupoBaHmnst Apkux MmeTeopoB — 6onvaos —
ucnonb3oBana 2,5-cM  aBTomMaTuyeckue Kamepbl Ha 16
CTaHUusAX, pasMeLleHHbIX Ha pacctosHum 260 kM  BOKpyr
JnHkonbHa (wT. Hebpacka). C 1963r passuBanacb Yelickas
6onuaHasa ceTb, NpeBpaTuBLLasica no3xe B EBponelickyto ceTb
13 43 cTtaHuMin Ha TeppuTtopusix Yexun, Cnosakun, epmaHun,
Benbrun, HupgepnaHgos, AscTpum u LBenuapuun. HelHe 3To
eOQUHCTBEHHas feicTBylowas OGonvgHast cetb. Ee cTaHuuu
OCHalleHbl Kamepamu Tuna «pbiOuii rnas», Mo3BONALLMU
doTorpacpmpoBatb cpasy Bcto nonycgepy Heb6a. C nomolubio
6onuaHbIX CETeN HECKOMNMbKO pa3 yaanock HanTu BbiNaBliMe Ha
3eMNl0  MEeTeopuTbl U BOCCTaHOBUTbL MX opbuty go
CTONKHOBEHUS [ 3emneit.
HabntogeHuss MeTeopoB NO3BOMSAOT M3ydaTb HE TONbKO
COCTaB KOCMWYECKMX MbIIMHOK, HO W CTPOEHWe 3eMHOWN
atmocdepbl Ha BbicoTax 50-100 kM, TPYAHOAOCTYMHbLIX ANS
NpPsIMOro 30HANPOBAHUS.

/s
1936r Kapnann Cmur  BWN3 (Beals, 29.06.1899-

02.07.1979, KaHco (npoB. HoBas LotnaHaus), KaHaga)
acTpOHOM, AeTanbHO WCCNenoBan B CrekTpax 3Be3q JIMHUK
MEeX3BEe3[HbIX HaTpus M Kanbuus W OBHapyXun CroXHY
CTPYKTYpY 3TUX TNNHWIA y HEKOTOPbIX 3Besq,
CBUAETENbCTBYHOLLYIO o] CyLecTBOBaHUM HECKONbKNX
nornowatownx obnakos Mexay 3Be3gov U Habniogatenem.

PaboTbl NOCBALLEHbI CNEKTPOCKONUU 3BE3M, U MEX3BE3LHOro

Y AN R

BellecTBa. [poBen AeTanbHble UCCreaoBaHWs CNEKTPOB 3BE3f,
TunoB Bonbda — Paite, R lebens v HoBbix 3Be3a. MNokasan, 4To
Habnopaemble M3MEHEHUS B CMeKTpax 3TUX HecTauMoHapHbIX
3Be3/] 00yCnoBneHbl UCTEYEHNEM BeLLLeCTBa C UX MOBEPXHOCTHU.

PaspaboTtan knaccudukaumio crnektpoB 3Be3g Bonbga —
Paie n noctpoun ans HUX LKany TemnepaTyp, OCHOBaHHYIO Ha
MHTEHCUBHOCTAX 3MUCCUOHHBIX TINHWIA.

Ha Tepputopun KaHaape! oTkpbin 1 nccrieqosan psg ApeBHUX
KpaTepoB, 0bpa3oBaBLUMXCS B pe3ynbTarte NafeHust KpyrHbIX
METEeOopUTOB.

OkoHunn Akagwuickuii yHuBepcuteT B 1919r. Mpopomxkan
obpasoBaHne B yHuBepcuTeTax TopoHTO U JloHaoHa. B 1926—
1927rr pabotan B Akaguickom yHuBepcuTeTe, B 1927-1964 B
[lomuHbOHCKON acTpodmanyeckonn obcepBaTopun B Buktopum
(BputaHckas Konymbus); ¢ 1946 B [OMXHOCTM AMpeKTopa.
3aHaB B 1946 nocT pykoBOAWUTENs BCEX KaHaACKuX
npaBuUTENbLCTBEHHBIX 06cepBaTOpuWii, BHEC GOMbLUION BKNag B UX
OCHallleHne CcoBpeMeHHbIM obopydoBaHWeM, B pas3BuTue
acTpodmanyeckmx n reoumsndeckmx uccnenosaHui B KaHage.
YUneH KaHapgckoro u JIOHOOHCKOro KOponeBckux obuiecTB. bbin
npesngeHToMm KaHaackoro KOpOneBCKOro acTpOHOMWMYECKOro
obwectea (c 1952r), AMepuKaHCKOro acTPOHOMUYECKOro
obwectBa (1962-1964rr). HarpaxgeH 3onoton Meparnbio
KaHagckoro koponesckoro obuiectsa (1957r), megansto um. O.
JleoHapaa AmepurkaHckoro meteopuTHoro obuiectsa (1966r) m
op. B ero 4yectb HasBaH kpaTtep Ha JlyHe n actepoug Ne 3314.

1936r B okTsAbpe Ha ocHoBe co3faHHoro B Havyane 30-x rogos
ACTPOHOMMYECKOro KOMMUTETA MNpPU HApPOOHOM KoMuccapuarte
npoceelleHunsi, cosgaetca AcTpoHoMuyeckun coBeT AH
CCCP (ytBepxaeH 23 pekabps, cenyac MIHCTUTYT acTpoHOMUM
PAH) B koTopbli BXOgAT MHorme actpoHombl CCCP ans

nnaHnpoBaHus, opraHvaumu " KoopAvHauum
HabnopatenbHbIX U TeopeTudecknx paboT, npoBOAUMBIX
aKkafeMUYeCKUMK, YHVUBEPCUTETCKUMMU " apyrumu
aCTPOHOMMUYECKMMU  YUPEXAEHWsMM  cTpaHbl.  [lepBbiM

npeacenatenem 6bin B.I. ®eceHkoB (1937-1939), A.A.
MwuxannoB ( ¢ 1939r no1962r), 3.P. MycTtenb (B 1963-1987),
A.A. Bosipuyk (1987-2003), B.M. LlyctoB (c 2003r). Ha
3BEHNTOPOACKON 3KCMepMMeHTanbHon cTaHummn (noa Mocksoit)
A. c. ycTaHoBrneHbl Gonblas 50-cM cnyTHUkoBasi choTokamepa
M OpyrMe WHCTPYMEHTbl Ans  OonTu4eckux HabnogeHun
MCKYCCTBEHHbIX KOCMWUYECKMX OOBbEeKTOB. ACTPOHOMWYECKUI
coBeT u3pdaét: «HayyHble wuHdopmauum» (Hay, ¢ 1965),
«[lepemerHble _38630b1» (c  1928), «AcmpoHomuyeckul
uupkynsap» (¢ 1940), «bioonneteHb cTaHUWi ONTUYECKOTO
HabnoaeHNst NCKYCCTBEHHbIX CnyTHUMKOB 3emnu» (Blonnerets,
c 1958), «O6wwni kaTanor nepemeHHbix 3B€3n» (1-e u3g. B
1948) v ppyrvue nsgaHus.

1936r Bopuc MeTpoBny TEEPACUMOBWY (07(19).03.1889 -
30.11.1937, KpemeHn4yr, Poccua-CCCP) actpoduamk, 19 moHs
Bosrnaensiet komuccuto AH CCCP no HabntogeHwo MnornHoro
COJIHEYHOrO 3aTMEHWsI MO eAMHOW ANs MHOMMX 3KCneauuui
nporpamme. Ero nonoca npoxoguna ot YepHoro mopsi Ao
CaxanuHa. Habniopenus Benu 17 actpoHomudeckux u 11
reomanyeckmx akcrneanumii. MNonyyeHsl AaHHblE O ABMXEHUN
BellecTBa B KOpoHe. [IpuHMMan y4yacTMe B HECKOSbKUX
akcneanuuax ana HabnoaeHWs NosHbIX CONMHEYHbIX 3aTMEHUN.
Hanucan nepsyto B CCCP kHury no dwmsuke ConHua "®usuka
ConHua" (Ha  ykp. 9a3. 1933, pyc. nep. 1935).

OOMH M3 nepBbiX Havan pfAeTanbHoe —uccrnefoBaHve
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dur3nyeckon npupoabl NnaHeTapHbIX TymaHHocTen (1922—
1931). UccnenoBan dusmyeckne ycroBusi B HUX U pasfnyHble
nx opMbl  Kak dwurypbl paBHOBECUs rasoBblX Macc,
HaxoAsALMXCS noA AeNCTBUEM CUIT MPUTSKEHUS LIEHTpanbHON
3Be3[bl U CUM OTTankMBaHUsi CBETOBOrO AaBreHus; onpeaenun
CBETMMOCTW LLeHTparnbHbIX 3Be34 M BbiCKasan noaTrsepxaeHHoe
AanbHeNnWnMn 1ccrnefoBaHUSAMIU MPEANoNoXeHne O TOM, YTO
nx macchbl HeBEenKu.

OpHvM 13 nepBbIX ykasan Ha HeobxoAMMOCTb yyeTa
MEX3BE3[AHOro MOrfoWeHNs cBeTa NpU M3y4YeHWU CTPYKTYpbl
[anakTukn, NpUMEHWN  OpWurMHasnbHbIA  METOA  OLEHKM
MEX3BE3AHOro MOorsolweHns no pesynbTtatam HabnogeHuin
uedena.

Vccnenosan nepuodbl M CrieKTparnbHble XapakTepuUCTUKK
MHOTUX nepemeHHbIX 3Be3f.

B 1927r coemectHo ¢ B.A. JleteH Hawen 3aHOBO
MonoXeHue ranakTuyeckoro nomwca u paccrosHume ComnHua ot
ranakTuyecko nnockoctm B 30nK (28nk Mo COBpeMEHHbIM
oLieHKamMm).

B 1928r cosmecTHo ¢ A.X. MeH3en BbINOMHUN BaxHYIO
paboTy, MOCBSLLEHHYID WCTOYHMKAM 3BE3[JHOW 3Hepruu, B
KOTOPOW npoLieccbl OCBOOOXAEHWA BHYTPU3BE3LHOW 3HEpruv
paccMaTpuBanucb C TOYKU 3PEHUS CTaTUCTUHECKON MEeXaHWKW.

B 1929r coBmecTHO ¢ O. CTpyBe paccmoTtpen usnyeckme
YCMOBUSi B MEX3BE3AHOM rase u obpa3oBaHWe B HeM INUHWUIA
NOrMoLLEeHMS.

PaspabaTbiBan Teoputo MoHM3auMK B 3Be3[HbIX aTMocdepax
1 B MEX3BE3IHOM rase (npeanoxun nonpaeku k popmyne Caxa
npy OTKIMOHEHUSX OT TEepPMOAMHaMWUYECKOTO paBHOBECHS).

[MepBbIM Cpean acTPOHOMOB CEpPbe3HO paccMoTpen psag
BOMPOCOB acTpodum3snku KOCMWYECKNX ny4yen.

B 1931r usyuun BnusiHue, KOTOpOe MOrMoLeHne cBeTa
oKasblBaeT Ha HyMb-MYHKT 3aBUCMMOCTU Nepuoa-CBETMMOCTb
ansa uedeuns. Nccneposan neprogbl M hopmbl KpuBbIX Griecka,
cnekTpanbHble ocobeHHOCTH, NokasaTeny LBeTa u abcomnoTHbIe
BENUYVHBI [onronepuoanyeckmx " nonynpaeunbHbIX
nepemeHHbIx, Ledena, 3se3g tuna P Jlebens. Monyumn oueHkn
obulero ynucna nepeMeHHbIX 3Be3f kaxgoro Tuna. MNogpobHo
n3yyun Be-3Be3abl, Habmogas usmeHeHue npodunen Apkux
nuHUA B cnektpe, B 1934r paccmoTtpen npobnemy ncteveHus
BelllecTBa M3 HWUX MoA AEeWCTBMEM [AaBMeHWs W3ny4vyeHus, a
TaKkxe CBA3aHHbI C 3TOW MpobGnemMoi BOMPOC O COCTOSIHWM
BeLlecTBa B pacLumpsitoLmxcs obonoykax 3Be3f.

[na 3Be3n Tuna Be npegnonoxun 4To 3TO CBSA3aHO C
BbiOpocOM BellecTBa K3 3Be3d, MO MpUYMHE OEelcTBus
AaBneHus nsnydyeHus (HeeepHasi npuyuHa). Onpegenun nons
ckopocTelt B paclumpsiioimxcss oborovkax HOBbIX 3Be3f.

B 1914r okoHunn XapbKoBCKMA YyHuMBepcuTeT, ¢ 1916r
cTaxuposancs B [MynkoBckow obcepBaTopum nog
pykoBoacteom A.A. Benononbckoro n C.K. KoctuHckoro. B

1917—1922rr  — npuBart-goueHt, B  1922—1931r —
npodeccop XapbKOBCKOro yHWBEpCUTETA, OAHOBPEMEHHO B
1920—1931rr — cTapwuini  aCTPOHOM  YHUBEPCUTETCKOMN

obcepsatopun. C 1931r B [NynkoBckoi obcepBaTopun (BHa4ane
3aB. acTpo-uandeckum otgenom), 1933-1937rr ee gupekTop
no apecta 28 uoHe 1937r. PenpeccupoBaH. PeabunutuposaH
nocmepTHo. og ero pykoBOACTBOM BbLILLO MepBOe M3gaHue
ABYXTOMHOro «Kypca actpodmvauku n 3Be3gHON acTPOHOMUM»,
HanucaHHoe ynkoBCKMMKW acTpoHOMamu. YneH psiga HayvHbiX
obuects. Mpemus um. A. Kpeccu-MoppucoHa Hbto-Mopkckoit
AH. Ero umeHeMm HasBaH kpaTep Ha obpaTHol cTopoHe JyHbl 1
Manas nnaHeta 2126, otkpbitas T.M. CmupHoBown 30 aBrycta
1970 ropa B KpbiMckon acTpoduamyeckorn obcepatopumm.

1936r Netp WBaHoBu4y ALUHOB (31.05(12.06).1874-
29.05.1940, HwxHuin Hosropog, Poccusa-CCCP), acTtpoHom,
BbIXOOUT ero y4yebHnk B coaBTopcTBe «BBegeHne B
NpaKkTU4ecKyto acTPOHOMUIO».

YyacTBoBan B CO3aHMM NYNKOBCKUX abCOMOTHBLIX KaTanoros
npsambix  BocxoxgeHwn — 1905,0r;  1915,0r; 1930,0r wu
Hukonaesckoro kaTtanora 1915,0r. CocTaBun nporpamMmmy
HabnogeHnn 1334 3Be3n 40 6-M BENWYUMHLI, HE BOLIEOLWMX B
katanor 1915,0r; B 30-e rogbl HabnogeHus aTux 3Besq Gbinu
BbINOMHeHbl B NATU obcepsaTtopusix CCCP. Ha ocHoBe aTux
Habnogenun H.B. LinmmepmaH cocTaBun CBOAHbIVM KkaTanor
Tak Ha3blBaeMbIX reofe3anyecknx 3Be3n.

Mpegnoxvun naen LenHoro MetToaa BbipaBHUBAHUSA CUCTEMBbI
NonoXeHun cnabbix 3Be3d, CO34aHUsi HE3aBUCMMOMW CUCTEMbI
NpsMbIX BOCXOXAEHUI 3Be3n Ha Gase cepun HabniogeHnn Ha
6onblIOM MNaccaxHOM MWHCTpyMeHTe B [lynkoBe, ANMBLUMXCS
oKoro 100 ner.

Onpepenun pasHocTb gonroT ynkoso - CapatoB (1922r),
OOHVM M3 MepBblX B Hallel CTpaHe WCNoNb30BaB Mpu 3TOM
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paguoTtenerpadHbii MeTop.
Mpennoxun  HoBbIM  cnocob  wuccrnegoBaHus  uand
NEepeHOCHOro  MacCcaXHOro WHCTPYMEHTA, Ha3BaHHbIN  €ero
NMEHEM.
Bbin ogHMM M3 OpraHM3aTtopoB W aKTUBHBLIM Y4YacTHWKOM |
acTpomeTpuyeckon  koHdpepeHuum B TynkoBe  (1932r).
Byayun B TeyeHue psaa net 3aBeaylownMm Gubnuotexkon u
my3eem [lynkoBckon obcepBaTopun, MOCBSATUN MHOTO BpEMEHU
npuBefeHno B nopsaok 6ubnuotekn, B YaCTHOCTWU OMUCaHUI0
pykonucHoro apxvsa U. Kennepa.

B 1895-1902rr yunnca B MOCKOBCKOM TEXHUYECKOM yuYunuiie
no CreuManbHOCTM  «TEXHOMOMMS  NUTaTenbHbIX BELLEeCTB
(nuBoBapeHue)». 3arem pabotan npenogasartenem
MaTemMaTuKu B CpegHux Y4ebHbix 3aBefeHusix MockBbl.
AcTpoHOMUKeln 3auHTepecoBasnca B tOHble roabl. B 1904r npwu
nopgaepxke B.K. Llepackoro crtan accucteHTom MOCKOBCKOM
obcepBatopun, roe pabotran go 1909r. B 1909-1912rr -
acTpoHom [MynkoBckon o6cepBatopuu, B 1912-1917rr pabotan
B ee oTtaeneHun B Hukonaese. B 1917-1919rr - acTtpoHom
Mynkosckon obcepsatopun (¢ 1918r - BuLe-aupekTop), B 1919-
1923rr - acTpoHom-Habniopatens npu  CapaToBCKOM
yHuBepcutete, B 1923r no npegnoxexHuio B.I'. ®PeceHkoBa
nepewen Ha [OMKHOCTb  3aBefylollero  TalKeHTCKoW
obcepsatopuent. B 1925-1936rr - coTpyaHuk [lynkoBckow
obcepBaTopumn. PenpeccupoBaH (7 Hosbps 1936r); ocyxaeH (25
mas 1937r) Ha 10 net, ymep B TiopbMme TI. [IMuTpoBKa
Opnosckort obnacTtu, peabunutupoaH B 1957r. ABTop psga
cTarel Mo NCTOpUN acTPOHOMUN.

CTOWKO
BonbLion
Opecckont, Poccua-®paHums ¢ 1924r) actpoHom, enepebie
O06HapyXus Cce30HHble U3MEHEeHUsI CKopocmu epaujeHust

1936r Hukonan __ Mwuxannosuy
PoauneHko, 2.05.1894-14.09.1976,

(CTowko-
Bysanebik,



3emnu, pabotasi B MexayHapoaHom 6topo Bpemenu B [MNapmxe
(B TeyeHue 20 ner OupekTop).
3aHumMancs usyyeHnem HepaBHOMEPHOCTU [OBWXEHUS
3emnu, ABMXEHUS ee MOoMCcoB 1 onpeneneHveMm BcemupHoro
BpeMeHu. Pabotan Hapg npobrnemamu TOYHOro onpegeneHus
BPEMEHMW, pacnpocTpaHeHNs paaMoBOITH, 3eMHbIX NpunmeoB. C
€ro MeHeM CBSi3aHO co3aHune n BBefeHne B MexayHapoaHoe
6l0pO BpEMEHMN aTOMHbIX YacoB, TOYHOCTb KOTOPbIX NpeBbILLAET
MWMINOHHbIE aonm CeKyHAb!.
B 1916 okoHunn HoBopoccwuiickuii yHuBepcuteT B Opecce, B
1918r ocTaBneH npu yHWBepcuTeTe ANa MOArOTOBKM K
npodeccopckomMy  3BaHMIO. Mocne HecKkomnbkux  net
npenogaeaHua B bonrapuu, B 1924r npurnaweH B MNMapuxckyro
obcepsatopuio. B 1924-1944rr - actpoHom MexayHapoaHoro
6topo BpemeHu B Mapwxe, B 1944-1964rr 3aBeoBan crnyxo6ou
BpeMeHu [lapwxckon obcepeaTopuv u  Obin  OUPEKTOPOM
MexpgyHapogHoro 6topo Bpemenu. [lpepcepatens Pycckoi
Akagemudeckoi rpynnbl Bo ®paHuum (1962-1976rr). YneH
Bropo ponrot B Mapwxe, yn.-kop. AkagemMvn NpyknagHbliX Hayk
(BapwaBa), u4neH MHOTMX HayyHbix obuiecTB. [pemun
Mapwxckon AH, Benbruickoin KopornesBcKOW akagemun Hayk,
nuTepaTtypbl U u3sAWHbIX uckyccts (1950r) n um. M. X. C.
YXaHceHa PpaHLy3ckoro acTpoHommuyeckoro obuiectsa (1969r).

1936r MwuntoH Jlaccenb XbIOMACOH (19.08.1891-
18.06.1972, Nonx-CeHtep (wT. MuHHecota), CLUA) acTpoHoMm,
nyonukyeT [aHHble Ans cTa TyMaHHOCTEW, [AONs KOTOPbIX
onpepgeneHbl nyyesble ckopocTu. PekopaHas ckopocTb B 42000
KM/C yAanocb 3apermcTpupoBaTh Yy YneHa [aneKkoro CKonneHus
ranaktuk B bBonbwon Meggseaunue. B nepuog 1930-1957rr
onpeaenun nyyesble CKOpOCTU 620 ranakTuk.

B HayvanbHbIN nepuog cBoen AeATenbHOCTU COBMECTHO C
Y.C. Apamc un AX. [Ixom yyacTBOBanm B Mporpamme
onpeneneHnss crnekTpasnbHblX abcontoTHbIX Benuuun 4179
3Be3; nonyyun Oonbluoe YMCIO CHUMMKOB TyMaHHOCTEN W
3Be3[HbIX obnacrei.

C 1928r no 3apanuio J.M. Xabbn 3aHsn Beayllee
nonoXxeHne B HavaTblx B obcepatopun MayHT-BuncoH
CUCTEMATUYECKNX  CheKTpanbHbiX  HabnwogeHusx  cnabbix
ranakTvk C Lefbilo onpeaeneHns Ux CKopocTel (u3mepsieT
KpacHoe cMelleHne y BO3MOXHO Oonee Aanekvx ranakTuk).
Bckope 3a 45 yacoB akcnosvuum y ranaktukm NGC 7619 B
ckonneHun [epces Obina M3mepeHa CKOpPOCTb yAaneHus B
3779%m/c (17 saHBaps 1929r B Tpyabl HaumoHanbHoM akagemum
Hayk CLIA noctynuna ero crtatbss O JYy4eBOM CKOPOCTU
ranaktukn NGC 7619). K 1929r nonyumn ana 3.M. Xa66n
yBEpPEHHbIEe PacCTOAHUSA ABYX AECATKOB ranakTuk, B TOM yucne
B CKOMNeHun [leBbl, CKOPOCTU KOTOPbIX AOXOAUMY NPUMEPHO A0
1100kwm/c.

K 1935r y Hero 6binu cnektporpammbl 150 ranaktuk po
paccToaHui, B 35 pa3 npeBbIWaloLmMX pacCcTosHUE CKOMNMeHus
ranaktvk B [leBe, a k 1940r Hanbonblune obHapyXeHHble UM
CKOPOCTW  yAaneHuss ranaktuk coctasnanu  yxe 40000
km/c.Mpogomkan B TeveHne 20 net paboTy coBmecTHO C¢ H.Y.
Mewnon nybnvkyet B 1956r MHOrouMcrneHHble AaHHble HOBbIX
M3MEPEHUN  BUOMMBIX BENUYUH  crabbix  ranaktuk  no
pa3paboTaHHoi Y cneumanbHon MeToanke
doTorpacpmpoBaHust cnabbix ranakTuk Ha KpynHbIX Teneckonax
(Ha  100-groimoBOM, a 3ateM W Ha 200-goiMOBOM
pednektopax; B 1930—1957 onpemenun ny4eBble CKOPOCTMU
620 ranakTuk).
M3yumnB cnekTpbl B 23 ranaktukax cosse3ans Bonockl BepoHuku
nokasan, 4YTO OHM MPUMEPHO WMEKT OAMHAKOBYIO Iy4YeBYO
ckopocTb 6700+100km/c, TO eCTb BXOAAT B CKOMSEHUE ranakTuk.

C nomoLubto BBeaeHHoro 200-atoimoBoro Teneckona B 1949r
cmor nsmeputb z=0,20 y ranaktuku u3 ckonnewus B vape ¢
V=17,3". 3To nepBoe MOMYy4EHHOE 3HaYEHWEe KPacHOro
CMeLleHust z, 3HaveHue kotoporo B 2003r npesbicuno 10 (c

nomouibio  ogHoro w3  8-m TeneckonoB (VLT) HOxHow
EBponevickoi obcepBatopunm Ha rope [lanamap B Yunn).

BeinonHun cnekTpanbHble HabnopeHust Gonbluoro yucna
CBEPXHOBbIX, ObIBLWIMX HOBbIX W crabbix ronybbix 3Be3f,
BKItoYas Genble Kaprvku.

B 1961r oTkpbin komeTy (1961e), npumevaTenbHylo CBOeN
YOAVBUTENBHOM aKTMBHOCTBID Ha OGOMblUMX pPacCTOsHUAX OT
ConHua.

B 1917r Hayan pabotatb B obcepBatopun MayHT-BuncoH
HOYHbIM acCMCTEHTOM; NpOSIBAN He3aypsiiHOe WCKYCCTBO
Habnopatens u Bckope Obin 3a4uMcneH B WTAT Hay4HbIX
paboTHMKOB, HECMOTPS Ha TO 4YTO He WUMen creunanbHOro
acTpoHoMu4eckoro obpasoBaHus. Pabotan B obcepsatopun
MayHT-BuncoH go yxoga B otctasBky B 1957r. UneH psga
Hay4HbIX obLecTs. HayyHble Tpyabl NoCBSILLEHbI
CrnekTpanbHOMY W3y4yeHuo 3Be3d W ranaktuk. Ero mmeHem
Ha3BaH kpaTep Ha JlyHe.

1936r 19 mroHa Ha TeppuTopum CCCP npousowno nepsoe B
CCCP npopomkuTenbHOe COMHeYHoe 3aTMeHue, mnonoca
KoToporo npowna ot YepHoro Mopsi Ao [ancbHero BocTtoka.
Monoca nonHon a3kl Npowna Yyepe3 KpacHogapckun kpaw, or
3anagHon Cubnpu (Omck, Tomck), BocTouHyto Crnbupb (Bpartck,
ceBepHas OKOHeyHocTb bavikana) w  [HanbHuin  BocTtok
(Xabaposck), Ha 7200 km no Tepputopun CCCP.
MakcumanbHas WwmpuHa nonockl coctaesuna B panoHe baikana
132 kM n npogonmxuTensHocTb - 2 MuH. 31 cek. BnepBblie B
UCTOpUM CTpaHbl HabniogeHve 3aTMeHUsi MNPOU3BOAMIOCH
MHOrOYMCIEHHbIMM  3KCNeauuMsiMu Mo eAUHOMY  NnaHy
ActpoHomuyeckoro CosBeta AH CCCP. [paButenbcTBo
accurHoBano  3HauuTesnbHble CpeacTBa Ha  OcHalleHue
3KCNeauumMii HoBbIM acTPOHOMUYECKMM obopyaoBaHueM. Boonb
nonocbl 3aTMeHusi, oT YepHoro mMops pfJo Xabaposcka,
pa3MecTuuch 28 coBeTCKMX akcneanumii (17 acTpOHOMUYECKMX
n 11 reodmsndecknx), a Tarke akcneamuun us PpaHuun,
Axrnum, CLUA, WUtanuu, Yexocnosakuu, Lseunn, MonnaHguum,
Kutas, AnoHun, Monblumn (Bcero 12 MHOCTPaHHbIX 3KCneanLmi).
B uenom ycnoBus norogbl B AeHb HabnwaeHwui okasanucb
6naronpuaATHLIMKW, XOTA B HEKOTOPbIX MyHKTax o6navyHoCTb
nomMeluana BbIMOSIHEHWIO nNporpamMmbl. Heypadya nocturna
Habnopartenen B6nusn KycrtaHas, KpacHosipcka n Xabaposcka.
nogpobHee  http://www.eclipse-2008.ru/eclipse/1936.php
B npegbligywem 1935r 6bino gBa HOBOMyHWS Moapsg,
pasgeneHHblXx MPOMEXYTKOM B OAMH Mecsay, korga JlyHa
Haxogunack no ob6e CTOPOHbI OT OOHOro M TOrO e NYyHHOro
y3na u Korga y Kaxgoro npovMcxoguT No ABa YacTHbIX 3aTMeHus
(T.e. 4 3aTmMeHua ConHua B TeYeHue roaa, a B UCKIIOUYUTENbHbIX
cnyvasx gaxe 5 n uMeHHo Takou crnyyan npousowen B 1935r).
Cnepyrowas Takasi cuTyauus npousonaetr B 2206r, a valle
6biBaeT 2-3 3aTMeHMs B rogy, NpU4eM OAHO M3 HUX Kak NpaBuio
nonHoe unu KonbLeobpasHoe.

1936r AnekcaHap AnekcaHapoBu4 MUXAWNOB
(16.(26).04.1888-29.09.1983, MopiaHck TamboBckon ry6,
Poccusi-CCCP) acTpoHoMm, 19 WIOHsi nccrnegoan OTKMOHEHUe
cBeToBbIX nyvei ConHueM Ha co3daHHOW WM crieuuarnbHOW
doTorpaduyeckon yCTaHOBKe (acbcpekt OnHWTenHa),
paspaboTaB opurMHanbHbIi MeTog HabnoaeHusi. MNonyveHHbI
pe3ynbTaT corfacoBancsd C Teopuel  OTHOCUTENbHOCTW.
OnybnukoBan psig pabor no atomy Bonpocy M B 1959r
npounTtan B JloHaoHckom Koponesckom obLiecTBe nekumio.

Mybnukyet cTtatem B 1911r "OnpepeneHne [onrotbl K3
HabnoaeHnii nokpeiTna JlyHon" n "O6 onpegeneHun ycnoswui

BMAMMOCTM COJIHEYHbIX 3aTMmeHuit", a no 1916r ony6nukosan
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okono 10 cbyHOoaMeHTanbHbIX paboT U ABa 3Be3AHbIX atnaca
(manbIvi u3 4 kapT 1 6onbLion n3 15). Nepeas ero pabota 1910r
«K nosiBneHuto komeThl annesi» ¢ nsobpaxeHnem Ha obrnoxke
KOMETbI XyL,O0XHUKOM A.M.BacHeu0BbIM.
B 1913r n3pgaet manbln 3Be34HbIN atnac u3 4 kapTt 3Be3a Ao
5,5™, a B 1952r GonbLION 3Be3AHbLIN atnac 13 15 kapT 38e3f 40
8,25™, KOoTOpble HEeoaHOKpaTHO nepensgaBanuce.
B 1914r B MoOCKOBCKOM YHMWBEpCUTETE 4YuTaeT nekuuu no
Teopun curypbl  3emnu, Teopum 3aTMEHMA U 3BE3OHON
acTpoHOMWW, OMyGrMKOBaB HECKONMbKO OB30pHbIX CcTaTen.
MpuHMMan yyacTMe B  MasiTHUKOBbLIX  OMNpPeAeneHusx
aHoManum cunel TSHXXeCT No mepuamaHy MockBbl, UCNOMb30BaB
nepBbIM B CTpaHe curHasbl TOYHOro BpemeHu. 20 net nocBaTun
cebs pabotam B obnactm rpasumetpumn  (1920-1941rr).
B 1933r uspaeT nepBbIi Ha pycckoM A3blke Kypc "Kypc
rpaBumeTpun u Teopus durypel 3emnu" (B 1921-1926rr
BO3rMaBNan  akcnegvuMm NO  UCCNEeAoBaHMIO  3anexen
marHuTHow pyapl B Kypckoi obnactu, a B 1926 — 1931rr 6bin
3am. npefcepatens [eogesnyeckoro komuteta npu focnnaHe
CCCP, pykoBoauslero uccrnegosaHuamu KMA). Cosgan ans
onpenenexuns urypbl 3emMnu MeToA peaykunn CUsbl TSHXKECTU
nocpeacTBOM KOHAEHcauuu BHewHux Macc. [lpegnoxun wu
NPUMEHWUN MeTod MaTeMaTU4eckux Mogenen Ans UChbITaHust
pasnuyHbIX cnocoboB perynsipusauumn 3emnu npu onpegenexdnm
ee curypbl ¢ nomoLlbto Teopumn Ctokca u dopmynbl BeHnHra —
MeiiHeca. O606LeHnemM rpaBumeTpuyeckmnx pabot Muxainosa
sBunca ero Kypc epasumempuu u meopuu ¢ueypbl 3emnu (2-e
nag. 1939r).
B 1935-1941rr pykoBoaun rpaBumeTpuyeckon naboparopuen
Ceicmonoruyeckoro nHctutyta AH CCCP. Mo ero nHnumatmee
" nog ero PYKOBOACTBOM npoBeAeHbl obme
rpaBuMmeTpuyeckne cbemkn Tepputopun CCCP, HauumHas c
1932r, nonoxuB Hayano rpaBMMETPUYECKOro MeToda Ang
M3y4yeHust TrNyOoMHHOrO CTPOEHUs 3EMHOM KOpbl W Moucka
nomnesHbIX MCKonaeMblX.
M3noxnn Teoputo COMHEYHbIX 3aTMEHMA U Tabnuuy ux
BbluncneHnn B 1925r, a 3aTeM COMHEYHbIX U NYHHbIX 3aTMEHUHN,
3aBepwnB pabotont "Teopus 3atmenHuin" (1954r) B KoTOpOWM
noMelleHbl Tabnuubl ANs WX BbIYMCNEHUS, MpeaBblMUCIUN
06CTOATENBCTBA  COMHEYHbIX 3aTMEHWA U YCNOBUIA  UX
BuanmocTn B 1927, 1929, 1931, 1936, 1941, 1945, 1950, 1952,
1961, 1968rr B Hawen cTpaHe. HeogHokpaTHO BO3rnaBnan
akcneguumMm no HabnopeHuto ComnMHeYHblIX  3aTMEeHUd U
OTBETCTBEHHbI  pegakTop  COOPHUKOB MO COMHEYHbIM
3aTMeHusMm, Habnwpgaemblx B CCCP ¢ 1936 no 1981r.
Mpegsblumcnun 8 npoxoxaeHun Mepkypus no  AUCKY
ConHua. MybnukyeT MHOro cratei no UCTOPUN OTEYECTBEHHOW
actpoHomum, wuctopum H. KomepHuka, [lynkosckon o6cp,
pyHBMYCKOM 0OCp, HayyHbix Guorpacdwuii B.f. Ctpyese, W.

KaHTa, T. Onnonbuepa.
MpennoXxun HOBYIO TENEeCKOMUYECKY YCTaHOBKY, B KOTOPOW
Tpyba HanpaBneHa HEeMNoABWXHO Ha MOMKC Mupa — Tak

HasblBaeMylo nonsipHyto Tpyby. HabniogeHuns c ee nomolsto
No3BONMMNM  YTOYHUTb 3HAYeHWe MOCTOsHHOW abeppauuw.

AKTUBHbIN NONyNApu3aTop acTPOHOMUYECKUX 3HAHUIN, aBTop
psga pabot no wuctopum actpoHomun. OcyliecTBun obLuyto
pepakumio nepeBofa Ha pycckuid s3blk kHurn Konephuka O
spauwjeHusIX HebecHbIX cpep.

ABnsieTca ogHMM U3 aBTOpoB «ATnaca obpaTHOW CTOPOHbI
JlyHbl»  (1960r), BbINONMHEHHOro Ha OCHOBe aHanusa
dotorpacuin KA «JlyHa-3» B oktabpe 1959r, ¢ nomoubio KA,
ucernegyet  rpaButaumoHHoe none  u o dwurypy  JlyHbl.

B 1906 okoHuun MopLuaHckoe pearnbHoe yyunuiie. YBnekcs
XMMUeh U, u3y4mB naTtbiHb B AoMallHMX ycnosusix, B 1907
noctynun B MoCK. YH-T Ha ecTecTBoBedyeckoe OTAeneHue,
ofgHako noa  BnuaHvem nekumi B.K. Llepackoro BHOBb
BepHyncs k acTpoHomuun. OkoHuun B 1911r ¢ 3omnoTon Meaansto
d-m  dakynbTeT MockoBckoro  yHuBepcuteta. Ewe B
IOHOLLECKME rofbl, YBNeKasiCb acTPOHOMMWEN, CaMOCTOSATENbHO
npoBoaun HabnwaeHust 3Be3gHoro Heba 1 NnepemeHHbIX 3Be3[.
B mapte 1908r BcTynaeTt B TONbKO YTO CO34aHHbIA MOCKOBCKMI
KpYXOK nobutenen actpoHomun. B 1911 — 1914
ctaxuposanca B [lynkose, a Takke B [epmaHun, B
Motcpamckont n Kunbckon obcepBatopusix. C anpens 1914r
yutaet B MockoBckOM yHuBepcuTeTe Kype «Teopust 3aTMeHUn»
(3aHUMaeTcA NpeaBbIMUCTIEHNEM 3aTMEHUIA 1 NOKPbITUEM 3BE3,
JlyHon) n 3aTeM «M3GpaHHble rnaBbl 3BE3AHON aCTPOHOMUMY.
MepBbit  acTpoHom CCCP. [podeccop  MockoBckoro
yHuepcuteta B 1918-1948rr, ¢ 1935r goktop b-m Hayk, C
1964r akagemuk. OpgHoBpemeHHo (1919-1947) npodpeccop u
3aBeqylowmi kadeapbl MexeBoro uHcTuTyTa (MOCKOBCKOrO
MHCTUTYTa  UWHXEHepoB reogesnn, aspodOTOCHLEMKM  U”
KapTorpaduu). MNpe3ngeHt BcecotosHoro acTpOHOMO-

Nel0, 2013

reocuaunyeckoro obuiectsa (BAFO) ¢ momeHTa ero cosgaHusi
(aHBapb 1934r) no 1960r, npeaceparens (c oktabpa 1939r no
1962r) ActpoHomuyeckoro coseta AH CCCP (ytBepxaeH
23.12.1936r), uneH-koppecnoHgeHT AH CCCP (c 1943r),
pevictButenbHbii  uneH AH  CCCP (¢ 1964r), uneH-
koppecnoHaeHT biopo ponrot B [Mapwxke (1946r), uneH
"epmaHcKkon akagemun ectectBoucnbiTatenen «JleononsguHa»
(1959r), uneH MexgyHapogHoW akagemun acTPOHaBTUKM, ee
BULLe-Npe3naeHT (1967-1979rr), BULEe-Npe3naeHT
MexgyHapogHoro actpoHomuyeckoro coto3a (1946—1948rr),
3acnyxeHHbin peatenb Haykm PCOCP  (1959r), Tlepon

CoumanucTnyeckoro Tpyna (1978r).

NupexTop lMynkoBckon obcepBatopun ¢ Hosbpsi 1947r no
HOAOpbL 1964, B 1964—1977rr — 3aB. OTAENoMm
aCTPOHOMMYECKUX MOCTOSHHBIX, € 1977r — KOHCYNbTaHT.

BoccTtaHoBun 3aHoBo o6cepBaToputo no npoekty A.B. LllyceBa
(npoekt 1834r A.IN. BpronnoBa), otkpbiTor 21 mas 1954r. B
obcepsaTopun noa ero PYKOBOACTBOM cosfaetcs
pagnoactpoHomuyeckuii  (1954r) n  npubopocTponTenbHbI
(1952r) oTpenbl, CTPOUT COMHe4YHble cTaHuum B KucrnoBogcke,
npoBOAMT M3bickaHua Anst obcepeaTopum Ha CeBepHOM
KaBkase, cospnaet B bnaroseLueHcke WMpoTHY0 nabopaToputo.

Ero nmeHem HasaH actepoug Ne1910, oTkpbITbI 8 OKTAGPS
1972r 1. XypaBneBou B KpbiMcKkol acTpodmanyeckon
obcepsaropuu.

1937r Omutpun  HAxoBneBuyd MAPTbLIHOB (7.04.1906-
22.10.1989, r. Temptok (Bo3ne Kepun), CCCP) actpocusuk,
OTKPbINMT U OOBACHWM 3aBUCMMOCTb MeXZy NepuoaoM W
CreKkTpanbHbIM  KNaccoM Yy 3aTMEHHO-NepeMeHHbIX 3Be3f.
PesynbTaTthl n3ydeHnss 3aTMEHHO-NepeMeHHbIX 3Be3[, U3NoXun
B MoHorpacdmm 1939r «CBasb Mexay nepvoaoM U CMeKTpoM Yy
3aTMEHHbIX NMepeMeHHbIX», KOoTopas Monoxuna Hayano HOBOMY
noaxoay K U3y4eHnto KOMMOHEHTOB TECHbIX ABOWHbLIX cuctem. B
Hel Obina mnokazaHa BO3MOXHOCTb MPUMEHEHUS K Takum
cucTemMaM  pelleHus  OorpaHuYeHHoW 3ajaun  Tpex Ten
(Heckonbko neT cnycta 3Tto ocywecTteun k.M. Kownnep, a
satem 3. Koman). B 1943r ycraHoBuMn nepuoanyHOCTb
BO3MYLLLEHWNIA 3aTMEeHHO-NepeMeHHbIX 3Be3f.

CoBmectHo ¢ A.A. Ay6siro B 1929r OTKpbINM SABMNeHVe
nosopota 6onbLIOA OCU JNMMTUYECKON OpPOUTBHI 3aTMEHHOM
nBonHon cuctembl RU Mon u Ha 3ToM ocHOBe cpaenaHa
aMMMpUYeckass oLleHKa MIOoTHOCTU BellecTBa B LIEHTPe 3Be3f-
KOMMOHEHT aToN CUCTEMBI.

B 1950r oTKkpbINn K uccnegoBan npoueccbl nepeHoca
BewlectBa B TOC (TecHou aBoriHoi cucteme) RX Cas, 3anoxus
OCHOBbI COBPeMeHHbIX npeacTaeneHuin o6 asomoumn TOC c
obmeHom macc. Wcenepnosan U3nKy apdekToB
annuncovaansHocTu n otpaxenuss B TAC. O3Tn pesynbTathbl
LUIMPOKO MCMNOoMb3ylTCH npu onpegeneHun macc
pPenATUBUCTCKNX  ODOBEKTOB B PEHTTEHOBCKUX  ABOWHbIX
cuctemax.

OpHUM 13 NepBbIX B MUpe Havan MccrnefoBaHus BpalleHus
ANMMNTUYECKUX OPOUT 3aTMEHHbIX ABOWHbLIX 3BE3[, YTO CTano
HabnopaTensHON OCHOBOW COBPEMEHHOW TEOPWUU BHYTPEHHEro
CTpoeHus u aponoumnn 3se3a. MNMoa ero pykosoactsom B AL
Hayanucb cucTemaTuyeckue U3y4eHUs TECHbIX [BOWHbIX
3Be3HbIX CUCTEM W 3Be3q C 3MWUCCUOHHLIMWA  FIMHUAMMU
MeTogamu acTpodoTomMeTpun M crnekTpooToMeTpun.

CoBmectHo ¢ B.B. Kykapkunbim, MN.MN. MapeHaro u B.M.
LleceBMyeM, WHMLMMpOBanN HanucaHue nepeBonM B Halen
CTpaHe TPEeXTOMHOW MoHorpaduu Mo nepemeHHbIM 3Be3fam,
KoTopas 6bina n3gaHa B 1937-47 IT.

B nocnegHue roabl CBOEM XM3HM COBMeCTHO C X.D.




XanuynnuHbIM ~ u3yyanu, Hapsgy C  KNacCu4eckum,
pPenAaTUBUCTCKMIA NOBOPOT NnHuK ancug B TOC, 06ycnoBneHHbI
acbcpekTamu obLLEeN Teopun OTHOCUTENBHOCTU A. DUHLITEWNHA,
M Ha oOcHoBe HabniopatenbHbIX [AaHHbIX NOATBEPAUNU
OCHOBHbIE BbIBOAbI 3TOW Teopuu. MiccnegoBan ABMXeHNE MUHUN
ancug y RU EgnHopora Ha ocHoBaHuMM coGCTBEHHbIX Gonee yem
40-neTHnx HabnaeHui.

B 1922r akcTepHOM caan ak3aMeHbl 3a TEXHUKYM M NOCTynun
Ha dpmamat Kpbimckoro yH-ta. B 1924r nepeseneH Ha cusmart
KazaHckoro yH-Ta (KIY), koTopblin 3akoH4un B 1926r no cneu.
«AcTpoHomusa». B 1927 — 1930rr — acnupant KI'Y. C 1931r
OOLEHT Kadeapbl acTPOHOMMM U AUpPEKTop ACTPOHOMWUYECKON
obcepsatopun um. B.IM. Svrensrapara (AOD - npu KazaHckom
yHuBepcuteTe, npeobpasoBaHa B 1931r B  oTAENbHbIN
MHCTUTYT). PykoBoaun eto go 1954r. Kavgupar cdomH ¢ 1935r
(6e3 sawmThl), goktop ¢mH ¢ 1943r (aucc. «UccnepoBanue
nepuoanM4yecknx HepaBeHCTB B 3MOXaX MUHUMYMOB 3aTMEHHbIX
nepemeHHbIx 38e3a»). C 1932r no 1939r npodeccop kadenpbl
actpoHomun, ¢ 1939r no 1954r ee 3aeegytowun, ¢ 1951r no
1954r pektop KI'Y. B 1939 — 1946rr penytart, B 1944 — 1946rr
uneH Wcnonkoma  KOguHckoro — paiicoBeTa  AenyTaToB
Tpyaswwuxcs (TACCP). C 1944r BosrnaensieT obpasoBaHHOe
Bropo actpoHomuyeckux coobueHnin AH CCCP no Bbinycky
«ACTPOHOMMYECKOTO LMpKynspa» AcTpoHoMUyeckoro
mHctutyta AH CCCP 1 BAIrO. B MI'Y npodpeccop kadpenpsbl
acTpocumaukm (1954 — 1955rr); 3aB. kadenpbl acTpohuanku
(1955 — 1985rr); gupektop FTAULWL MY (1956-1976rr), 3aB.
AcTpoHOMMYeckuM oTgeneHneMm ¢usdaka MY un Otoenom
3Be3gHon actpodmankn FTAULL (1956 — 1976) . MpesungeHT
BArO (B 1960, 1965, 1970-1975rr). [MaBHbIi pepakTop
Bbinyckaemoro ¢ 1965r Akapgemuein Hayk CCCP coBmecTHO C
BAIO Hay4Ho-monynsipHoro xypHana «3emnsi u BceneHHas»
(o 1988r). [lpencepatens Komuccum MO KOCMUYECKOW
TtonoHnmmke AH CCCP (1977r), npepcepatenb cekuun
«ConHeyvHas cuctema» ActpoHomuyeckoro coseta AH CCCP
(1980-1985rr), npesungeHT Komumccmm N 5 «[JokymeHTaumsi»
MexgyHapogHoro acTpoHoMuyeckoro coto3a (1955-1961rr).
Bonee 30 net uuTtan nekuunm B MOCKOBCKOM YHUBeEpCUTETE,
PYKOBOAMI KYpPCOBbIMWM W AMMMOMHbIMM paboTtamu. ABTOp
yyebHukoB «Kypc oblien actpodumsvku» (4 usgaHus, 1965-
1988rr), «Kypc npakTtuyeckon actpodusukmy» (3 nsgarus, 1960-
1977rr) - Bcero e aBTop Gonee 200 HayyHbiXx cTatew, 7
y4yebHMKOB M MoHorpadwmi, OByX u3obpeTeHun. 3a
BbljaloLLMecss 3acnyru B pa3BUTUN aCTPOHOMMWYECKOW Hayku B
1945r HarpaxgeH opaeHom TpygoBoro KpacHoro 3HameHu u
ctan 3acnyxeHHbiM festenem Hayku Tatr. ACCP, PC®CP ¢
1966r. [Mo3axe pABaxAbl Harpaxganca opaeHom JleHuHa,
nBaxabl opgeHom TpymoBoro KpacHoro 3HameHu, opaeHom
3Hak lMouveta n Tpems mepansmu CCCP, a Takke menanbio
ActpocoBeta AH CCCP «3a ofbHapyxeHue  HOBbIX
acTpoHoMuyeckux obbekToB» W 3onoTo Mepansio BOHX.
INlaypeat npemun um. P.A. bpeguxuHa (1986r). Wwms
«MapTbiHOB» HocuT Manas nnaHeta Ne 2376, otkpbiTas B 19771
H.C. YepHbIx.

1937r Anatonun AnekceeBu4 HE®EOBLEB (23.11.1910 —
14.09.1976, KameHb Ha O6u Antaiickoro kpasi, CCCP)
actpoHoMm, ¢ 1937r pabortan B obGcepBatopun um. B.M.
OHrenbrapara KasaHckoro yHusepcuteta (B 1944—1958rr —
3aM. AupekTopa Mo HayyHon 4actu, ¢ 1958r — pawupexTop).

OcCHOBHble HayyHble paboTbl NOCBSILLEHbI  U3YYEHUIO
BpalieHuns JlyHbl n ee durypbl. Bbin akTVBHBIM acTPOHOMOM-
Habnopatenem. BeimonHun Ha renvometpe 6onblion psA
M3MepeHun pacctostHum kpatepa MéctuHr A ot kpas JlyHbl.

BbiBen HoBble aneMeHTbl BpalwleHus JlyHbl, noaTBepaun
cywectBoBaHne adpdekta acummeTpum  durypbl  J1yHbl,
ycTaHoBneHHoro paHee A.A. SIKOBKMHbIM, a Takxe
HepaBeHCTBa B 3anagHblX W BOCTOYHbIX paguycax JlyHbl,
oTkpbiToro W.B. BenbkoBuyem. BnepBble TeopeTudecku
obocHoBan M MOCTPOMN NO [AaHHbIM  FEeNMOMETPUYECKUX
HabnogeHMn KapTbl KpaeBOW 30Hbl JlyHbl, OTHECEHHble K
obLiemMy HyneBoMYy YpOBHI. Ypaensn O6onblioe BHUMaHue
opraHusauun HabnogeHun nokpbiTMA 3Be3s JlyHow, Hanucan
psg paboT no uctopum SHrenbrapaToBCkow obcepBaTopumn.
MNposogun 6onbLuyto negarornyeckyto paborty.

B 1936r okoHu4nn Tomckuin yHuBepcuTeT. [JokTop b-M Hayk, C
1970r — npodeccop KasaHckoro yHuBepcuteTa, npenogasan
Takxke B KaszaHCKOM negarornyeckoM MHCTUTYTE.

1937r Kapn Bunbrenbm PEMHMYT (Reinmuth,
04.04.1892-06.05.1979, epmaHusi) acTpoHoM, 28 ceHTAbGps
oTKkpbiBaeT B 00cp. [enpenbbepr actepou, HasBaHHbIN
Fepmecom (1937r). B nepurenun 3axoout BHYTpb OpOUTHI
BeHepbl, a B adenun BbixoguT 3a Mapc. Ouametp 1,6 km.
WHorga oH npubnuxkaetca k 3emne (22.10.1937r npowen B
580TbIc.kM). B 1932r oTkpbin manyto nnaHety AnonnoH. 3a
CBOKH >XW3Hb OTKpbIN B nepuoa 1914-57rr 395 actepouaa
(pekopaHoe konu4yecTBO) 1 ABe komeTbl (1928, 10.09.1947). B
ero yectb HasaH actepoua Ne 1111. BoT cnuCOK OTKPLITbIX
acrepouaos

1937r Angpeun AHToHoBuY HEMUPO (04(17).03.1909 - 1995,
Kopey, (HbiHe Poenckoi o6n.), CCCP) actpoHom, ¢ 1937r
paboTtaet B [MynkoBckow obcepaartopuun.
OcHOBHble HayyHble paboTbl OTHOCATCS K acTpOMEeTpuw.
CocTaBun nepBbIi COBETCKUMA  byHAAMeHTanbHbIA - KaTanor
NPAMbIX BOCXOXAEHWI, COAEpPXaLUUiA He TOMbKO MOMNOXEHUS, HO
1 coBCTBEHHbIE [BWXEHWUS 3Be3[, onpeferneHHble U3 aHanusa
100-neTHero psga nynkoBCKMX abCOMOTHBLIX KaTanoroB NpsiMbIxX
BOCXOXOEHWUW,  MOMyYEHHbIX Ha  GombLIOM  MaccaxHoM
WMHCTpYMeHTe.  3aHMmancs  Uu3y4YeHWem  cucTeMaTUyeckux
norpeLuHocTen yHAaMeHTanbHbIX cucTem,
COBEpLUEHCTBOBAHMEM METOAOB  YTOYHEHWUS  HYMNb-MYyHKTOB
KaranoroB, pa3paboTkol HOBbLIX KOHCTPYKUUA WHCTPYMEHTOB
ONa  onpefeneHvs nonoxeHns 3esd. [MpuHuMan akTuBHoe
yyacTve B OpraHusauumu 1 BbIMOMHEHWN paboT no cosfaHuio
dyHaameHTanbHoro katanora cnabbix 3Be3g u B paboTtax no
abcontoTHbIM  orpefeneHnsM MNpsMbIX BOCXOXAEHWA 3Be3f
lOxHoro nonywapusi, KoTopble npoBoAuMnMCb B Yunu.
B 1934r okoHuun JleHuHrpagckun yHusepcuteT. B 1934—
1937rr - acnupaHT [lynkosckow obcepsatopumn. C  1937r
paboTtaer B [lynkoBckon obcepBatopun (c 1964r — 3aB.
oTAenom dyHaameHTansHon actpomeTpun). B 1941-1944rr -
yyacTHUK Benukon OTeyecTBeHHOM BOWMHbLI. B 1964 - 1970rr
3aBegoBan Kadeoponm  acTpoHomun B JIEHUHrpagckom
yHuBepcuteTe (¢ 1966r - npocdheccop). MpeangeHT Komuccumn Ne
8 "Mo3numoHHas acTpoHomus" MexayHapoaHoro
acTpoHoMumyeckoro coto3a (1967—1970). Ero nmeHem HasBaHa
manasi nnaHeta (4228 Hemwupo), oTkpbiTas I.A. MnrHbIM 1
10.A. BensieBbiM 25 nions 1968 roaa B Cerro El Roble, Yunu.

1937r Xomu [xexaHrmp BABA (Bxa6bxa (Bhabha),
30.10.1909-24.01.1966, Bowmben, Unans) PU3NK "
obLLecTBEHHbI  gesTenb, coBMecTHO ¢ B. [antnepom
paspaboTan  KackagHylo  TEOpUIO  3NEKTPOHHO-(OOTOHHbLIX
NMBHEN B KOCMMUYECKUX fy4vax, Mpeackasan 3amenrneHue
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CKOPOCTW pacnaja BblCOKOCKOPOCTHbIX ME30HOB [NpeackasaHbl
Xupaku OkaBa (1935r) n obHapyxeHbl B KOCMUYECKMX flyydax
nu-me3oHbl Cecunb ®eHk Mayann (1947r, Adrnus)],
OBUXYLLMXCA C  BbICOKUMMW CKOPOCTAIMW, 4TO NOATBEPAMIIO
BbIBO[, CTO o 3amenrneHne BPEMEHM.

M3yyan HenocpeacTBeHHoe obpa3oBaHue nap B KyNOHOBCKOM
none anekTpoHoB. B cBoen pabote 1935 roga oH BnepBble
BbIYUCIUIT  CEYeHMEe  IMEeKTPOH-MO3UTPOHHOrO  paccesHus
(«baba-paccesHuer).

Monyunn copMyny Ana CeyYeHus paccesHus MNo3uTpoHa Ha
npotoHe (1937r).

Tpyabl NO KBAHTOBOW TEOPUU, aTOMHON U AAepHON U3MKe,
KOCMUYECKMM  fiydaM,  U3UKE  3NEeMEHTapHbIX  YacTull.

OxkoHunn Kemb6pupxckuii yHuBepcutet B 1930r. B 1940-1945
ropax pabortan B MHauiickom MHCTUTYTe Hayk B BaHranope, c
1942 rogpa — B porkHocTu npodeccopa. OcHoBaTtenb u
nepBbii AupekTop ATOMHOro LeHTpa Tpomben (1957r, HblHe
um. bab6a). MNpeacepatens Komuteta no aToMHOW 3Heprum
WHann ¢ 1947r. TpesmaeHT MexayHapogHoro cot3a YnMcTon m
npuknagHon cusmkn  (1960-63rr), npencepatens nepBoW
JKeHeBcKkOM  KOHMEpeHUMM Mo  MUPHOMY  UCMONb3OBaHUIO
aTomMHOM aHeprum (1955r). TOYETHBIN 4YneH psaa HayvHbIX
obuwects M akagemuin Hayk, B TOM 4ucne JIOHOOHCKOro
KoponeBckoro obuiectBa (1941). lMpemua Apamca (1942),
Mpemusi MonkuHca (1948).

1937r Kupunn MNetpoBuy CTAHKOKOBWUY (13.03.1916 -
4.06.1989, CCCP) actpoHoM, rasoguHamuk u usmka-
TeopeTuk, B AunioMHoi paboTte "O NpoUCXOXOAEHUMU FYHHbIX
KpaTepoB" BrepBble CTPOro [oKasblBaeT, 4YTO MeTeoput
cTankmBaeTcs C TBepAoW MNOBEPXHOCTbIO  MMaHeThl  Cco
CKOPOCTbIO B HECKONbBKO AECATKOB KM/C, MPOU3BOAUT MMraHTCKui
B3pbIB, @ KWHEeTMYecKast aHeprus nepexoaut B Tenmno. (B 1928r
A. Tuddopa (Hos.3enangoust) ykasan, 4Tto npu ygape
NPOUCXOAUT B3pPbIB, MPU KOTOPOM HE3aBWCMMO OT yrra nageHus
obpasyetcs Kpyrnbin Kparep).

Jnwe B 19471, cTaB AOKTOPOM TEXHUYECKUX HayK, COBMECTHO
c B.B. ®epbiHCckuM nevataet ctatbio "O paspywmTensHoM
OEeNcTBMM METeOopHbIX yaapoB" rAe wusnaraeT OCHOBHble
MonoxeHuss cBoell Teopum obpa3oBaHWs  KpaTepoB B
pesynbTate MeTeopuTHbIX yaapoB. B CLIA aHanornyHyo
Teopuio noctpoun PoGepT Buopk.

B 1939r ykasbiBaeT Ha porb 06pa3oBaHWs METEOPUTOB B
pesynbTaTe CTOMKHOBEHWS CPaBHUTENMbHO KPYMHbIX Ten ¢
B60oMbLINMU CKOPOCTAMMU, YTO NPUBOANT K UX APOBNeHnto n aaxe
yacTuyHoMmy ucnapeHuto. CoemectHo ¢ B.M. LWanumoBbIM
TEopeTUYEeCKn paccMoTpen W [Aokasan BO3MOXHOCTb B3pbiBa
KOMETbl MPU HarpeBaHWM M TOPMOXEHUWU He pdoneTtas 3emnu,
00bACHSA  TYHrycCKMM  METEeopUT Kak B3pblIB  KOMEThI.

OH 3aHumancs kpome npobrnem MeTeopHOW acTPOHOMWUMU K
KpaTepoobpasoBaHua Ha JlyHe n nnaHeTax, Takxe Bonpocamu

rpaBuTaLmm, KOCMOroHWM K Kocmornorun. B obnactu rasoson
OVHaMUKU KU3yyan HeycTaHOBUBLUMECH [BWXEHWUSI CMIOLLIHON
cpedbl, B3pbiBHble  SABMEHWs, NpobrnemMbl  KOCMWUYECKOW
rasoguMHamukn. B obnactu TeopeTuyeckom U3MKM - Teoputo
rpasuTaumm " arnemMeHTapHbIX yacTuy,.

B 1944 ropy cosmectHO ¢ J1. [I. JNlaHpay pewaet 3agayy o
CXOXOEHMUN Chepryecko OeTOHALMOHHOW BOMHbI (MMNNo3un),
ABMBLUYIOCS  TEOpPETMYeCKOW OCHOBOW Ans  paspaboTku
aTOMHOro OpPYXUS.

Yxe B 1932-34 rogy ony6nukoBan Heckomnbko paboT no
actpoHomun. B 1939 rogy oH 3akaHyuBaer MIY um.
JlomoHocoBa Mo cneumanbHOCTU «ACTpoHOMUA». B 1942-45
ropax pabortaet B komuccumn KadpraHosa (Kypuatosa). B 1944
rogy  Kupunn MeTpoBuy sawmaet KaHAMOaTCKyHo
avccepTtauuio. B 1947 CraHiokoBMY 3awyuwiaeT [OKTOPCKYH
anccepTtaumio. B 1952 rogy nonyyaeT 3saHue npodyeccopa.
HarpaxneH opaeH Tpynosoro KpacHoro 3namenu (1954). B
1974 ropy nony4vaeT 3BaHWe 3acNyXXEHHOro AeAaTens Hayku v
TexHuku PP, B 1981 rogy nonyyaet [ocynapCTBEHHYIO MPEMUIO
CCCP.

ABTOp MHOrMX KanuTanbHbIX MOHorpadui no rasoBomn
AvHaMuke U TeopeTudeckon  cmsmke. B 1948  rogy
onybnukoBaHa ero nepsasi kKHUra «Teopus HeyCTaHOBUBLLUMXCS
OBmxeHuii». Bcero mm onybnukoaHo 6Gonee 600 HayyHbIX
pabor.

1937r Muxaun AnekcaHgpoBuy BALUAKUO3E (28.08.1909 -
27.11.1956, c. Ouan-IDxvkaHwu, pysus- CCCP) acTpoHowm,
paspabotan B 1937r addekTVBHLIN MeToA AnA U3ydYeHus
NPOCTPAHCTBEHHON MNSIOTHOCTM 3Be3[, M3BECTHbIA Kak MeTon
Bawakuase — QOoprTa.
Wccneposan B 40-x — 50-x rogax ranaktnyeckoe
nornoLeHne ceeta MNyTeM HEMNOCPeaCTBEHHOro onpeaeneHus
nokasaTenen LBeTa HECKONIbKMX COTEH ranakTuk; YCTaHOBWN
3aBMCUMOCTb MokasaTtens LBeTa oT Tuna ranaktuku. CoctaBun
KaTanoru nokasarenen uBeTa ranakTuk.
BbinonHun wuccnenoBaHue  NOMspuU3aUMOHHLIX  CBOWCTB
COMHEYHOWN KOPOHbI MO MaTepuanam, nonyyYeHHsIM UM BO BpeMSt
HECKOSbKNX NOJSIHbIX COIMHEYHbIX 3aTMEHUN.
MpepnpuHan  nonbiTky  (1953—1955)  oBHapyxuTb
nongpusauuto ceeta ranaktuk. B 1954r HesaBucumo ot B.A.
[oMOBpoBCKOro OTKpbIN, MOMb3yAcb OTO  rpadmyeckon
METOANKON, nonspusaumio n3nydeHus Kpa6oBuaHoi
TYMaHHOCTW, MePBbIM MOAYEPKHYM, YTO CTEMeHb Monspusauum
OTAENbHbIX AeTane TYMaHHOCTWM HacTONbKO Benuvka, 4To ee
M300paxeHns Mpu pasHbIX OpUEHTaLMsAX MONSIPOUAOB MMEKT
pasnunyHbI BUA.
Paspabotan npocTo MeToA OUeHkM Temnepatypbl WU
NNoTHoCcTM 06onoYek HOBbIX 3BE3[ Ha CTaguu MOsIBEHUS
3anpeLyeHHbIX TNINHWIA B nx creKTpax.
B 1932r okoHuun Téunucckmin yHnsepcuteT. C 1936r pabotan
B AbacTymaHckow acTpodumanyeckomn obcepBaTopum.
MpenogaBan actpoHomuio B TOMRMCCKOM yHMBepcuTeTe (C
1954r — npodpeccop). B yecTb ero Ha3BaH kpartep Ha JlyHe.

lpodomxeHue criedyem....

Beb-sepcusi cmambu Haxooumcs Ha
http://www.astro.websib.ru

Tly6nukyemcsi ¢ mobe3Ho20 paspelieHusi asmopa




MUNIACTIOHC ]

«Xa00/1» HaleJ rPynny NpoTo-ralakTHK.
®oto: Hubble

AuBaps 2, 2004 -
MexayHaponHas Tpymnmna

aCTPOHOMOB cobpaia
JTAaHHBIE, KOTOpBIE
MOATBEPKAAIOT

(opMHUpOBaHUE TaJAKTHK
Bckope mocie bonbiioro
B3peisa. I'pynma
oOHapyxuia TpymIry
MPOTO-TATAKTUK  Ooee
yeM B 12 Mumapaax
CB.JIET - TAJaKTUKH TaK
MOJIOZII, 4YTO aCTPOHOMBI MOTYT YBWJETHb 3BE3IIBI,
dbopmupyronmxcs B HEUX. MX Bo3pacT - Tojibko 1,5
MUJLTHapAa jer, koraa Beenennodt O0buto TONBKO 10%

OT CBOCI'O TEKYILIEro Bo3pacra.
http://www.universetoday.com/am/publish/hubble_distant_galaxy_cluster.html

«CrapaacT» codpaJl IbLIb KOMEThI.
doto: NASA/JPL

AuBaps 2, 2004 -
Kocmuyeckuit  kopabib
«Crapaact» npojesan
HCTOpUYECKUN IIPOJIET
CKBO3b XBOCT  KOMETHI
Wild-2, i crenan
HaWIy4qe n300pakeHust
KOMETBI Koraa-imoo
pauee HaOIr01aeMOH.

«Crapgact» mponeren B
230 xuioMeTpax oT sapa
KOMETHl M 3aXBaTHJI
HECKOJIBKO rpaMMOB
yactuy, u3 xBocra Wild-2. CoOpaHHble 4YacTHIbI,
KOTOpBIE OBUIM 3arpyKeHbI B Karcyjly BO3BpaTa, OyayT

nocraBieHsl Ha 3emitio B 2006 roxy.
http://www.universetoday.com/am/publish/stardust_passes_comet_wild_2.html

Oonapy:xeHa 3Be31a ¢ HauOOJbIIEH CBETHUMOCTBIO.
®orto: University of Florida
SuBaps 6, 2004 - I'pynmna

aCTPOHOMOB u3
yauBepcurera  Dopusl
oOHapyKuIa camyro
SIPKYIO 3BE3Y.

Pacnonoxxennas B 45000
CcBeTOBBIX  JieT, LBV
1806-20 B 40 MUILITMOHOB
pa3 Oomnee spkas u B 150
pa3 Oombllle, YeM Harie
COOCTBEHHOE Connrre.
DTa TUraHTCKas WM spKas
3Be37a B BO3pPACTe Maphl
MUJUTHOHOB JIET B3OPBETCS KaK CBEPXHOBas 3Be3fa
Yyepe3 HECKOJIbKO MIJUIMOHOB JIET. DTa 3Be37a, KCTaTH,
HE BIKCHIBACTCA B  CYIISCTBYIOIIME TEOPHH O

(opMupoBaHUM OOJIBIINX 3BE3]I.
http://www.universetoday.com/am/publish/most_luminous_star_discovered.html

AcTpoHOMBI BHIAT ¢opmy Marautapa. ®oro: UBS
Anusaps 8, 2004 - I'pynmna
acTpOHOMOB  HaOmrofana
MaJIOBEPOSITHOE  COOBITHE
y HEUTPOHHOW 3BE3JBI,
MpeBpalaroecs B
MarHUTHBIH 00BEKT
Ha3bIBaEMbIH  MarHurap.
OtoT 00BEKT -
HEPE3UJCHTHBI  HOBBIH
Maraurap.  HopmaibHas
HeUTpoHHas 3Be3/1a
SIBIIICTCS OBICTpO-
CKOJUTAIIUCPOBABLINMCSI
OCTaTKOM 3BEe3/Ibl, KOTOPasi B30pBAJIaCh, KAK CBEPXHOBAs
3BE3/la; a TaKhe 3Be3[bl 00JaJaroT OYEeHb CHIIBHBIM
MarHuTHBIM T1oj1eM. JIaHHBIH MarHuTap aHaJoruyYeH
CBOMM CcOOpaThsiM, HO Y HEro MaruutHoe mnoie a0 1000
pa3 cuibHee, 4YeM Yy HEHUTPOHHOM 3BE3/bl. DTO HOBOE
OTKpBITHE  yKa3blBaeT, 4YTO  MarHuUTapbl  Ooiee
pacripocTpaHeHsl Bo BeeleHHOM, YeM yMaiu mpexe.

http://www.universetoday.com/am/publish/astronomers_see_magnetar_form.htm
17812004

OOHapy:xeH CHOYTHHK B30pBaBIIeiCsl CBEPXHOBOI
3Be3abl. ®oro: UBC

Ansaps 8, 2004 - Korna
BTOpasi sSpKasi CBEpXHOBAs
3B€3/la HAIllEr0 BPEMEHH,
SN 1993J, B3opBanach
HECKOJIbKO ~ JIET  TOMY
Ha3aJ, TO OHa OCTaBWJIA Ha

CBOEH opOute
yILENEBIIEr0  CIyTHHKA.

Hcnons3oBanue
Teaeckoma «Xa00m», u
Pas3IUYHBIX Ha3eMHBIX
obcepBaTopuii, MO3BOIUIIO
O0OHAPYKUTh Ty

OTPOMHYIO 3BE3Iy-CIIyTHHK, KOTOpas HaXOJUTCS Ha
opOUTE CBEPXHOBOW 3BE3Ibl. DTO OTKPHITHE OUYCHBb
Ba)XHO, T.K. MO3BOJISET aCTPOHOMAaM H3YYHTh OCTATOK
SN 1993] mno 3Be3ne-caremnuty. HMMmeercs Takxke
BO3MOYKHOMTh OOHAPY)KHTh HEHTPOHHYIO 3BE3HYIO MU

YEpHYIO JbIPY (POPMUPYIOUIYIOCS B PETEHOM BPEMEHH.
http://www.universetoday.com/am/publish/supernova_companion_star.html

«Kaccunm» Bce damske k Carypny. @oro: ESA
) _ AuBaps 16, 2004 -
e Kocmuuecknii  xopabib
NASA Haxomurcs Ha
nytu k CarypHy, Kyzaa
npudyner nerom 2004
roga. Ilpexne, yeM oH

JIOCTUTHET CarypHa,
anmapar OTAENUT
HeOOJIBIION CIyCKaeMBbIid
anmnapar «['rolireHcy,

KOTOpBIN OIyCTHTCS Ha
TutaH, caMmyro OONBIITYIO
nyny CarypHa, 4YTOOBI

Heb6oceo0 Nel0, 2013



MOJYYUTh HMH()OPMAIIUIO O TOM, YTO CKPBIBACTCS IOJ
TOJICTBIMHU obakamu Turana. ACTpPOHOMBI
MIPEIONAararoT, 4To cpena Ha TuraHe moJo0Ha 3eMHBIM
MUJUTHAPJBI JIET TOMY Haszald. «[toMreHc» TMONyduT
THICSTYM U300paKEHUI MMOBEPXHOCTU M CICTIAcT aHAJIU3
00pas3IoB TpyHTa B Iepuoy 1o sueaps 2005 roxa.

http://www.universetoday.com/am/publish/getting_closer_saturn.html

7Ku3znb kopnyHeBbIX KapaukoB. ®oro: UofM

AuBaps 16, 2004 -
HUccnenoBatenu u3
YHuBepcutrera Mwuuuran
HAallUIW  TIOATBEPKICHUE
TOMY, 4YTO KOpHUYHEBBIE
KapJIUKOBBIE 3BE3/IBI
HUMEIOT aHaJIOTUYHOE
pa3BUTHE HAa  PaHHHUX
JTamax, Kakasg Obula Yy
HAIIEero Conzua B
MPOLUIOM, KOrJa OHO
Hayauo (OPMHPOBATHCSL.
ACTpPOHOMBI HAIUTN
MBUIEBBIE  JUCKA  BOKPYT MOJIOJBIX  KOPHYHEBBIX
KapJIMKOB ¥ HaOMIoqany uxX WH(PaKpacHYI0 3MHUCCHUIO.
OHHM OOHApYKHIHM, 4YTO OOJBIIUHCTBO KOPHYHEBBIX
KapJIMKOB HWMEIOT TaKWe JMCKM MHUIMOHBI JIET, |
KOTOpBIE OYEHb MOXOXKH Ha JUCKA OKOJIO MOJIOJIBIX

3BEC31.
http://www.universetoday.com/am/publish/evidence_brown_dwarfs_failed_stars
.html

OT100p 3Be31 NoA00HBIX HameMy CoJiHIY.
®oto: John Rowe
Ausaps 21, 2004 -

TTouck IUTAHET, Ha
KOTOPBIX MOXKET
CYIIIECTBOBATh JKM3Hb

HauMHAeTCsT C  TIOMCKa
COJIHIETIONOOHBIX  3BE3/I.
IlepBoif B 3TOM cmucke
crout Onmskast 3Be3nma 37
Gem pacnonoxeHHas B

co3Be3qud  bBiIM3HEIOB.
AcTpoHOM Maggie
Turnbull COCTaBUJI

CIMCOK TPHUAIATH BO3MOXHBIX 3BE3J]I, KOTOPHIE OUYCHBb
moxoxu Ha Hamre ComHile u3 odmiero cmmcka 2350
3BE37, KOTOPBIC HAXOMATCS B Ipejeiax CTa CBETOBBIX
JIET OT Hac. DTOT KOPOTKH cnHcoK, BKIodas 37 Gem
Oyner ucnoib3oBaH npoektoM Terrestrial Planet Finder,
KOTOPBIM JIOJDKCH HAWTH TPUTOMHBIC [UIS JKU3HU
IUTAHETBI, WCIOJb3ysd CHCKTPAJbHBIA aHAIW3 I
BBIABJICHUS HAJIMYHs KHCIOPOAa WM BOIBI - IEPBOM
MIPU3HAKE KHU3HH.
http://www.universetoday.com/am/publish/selecting_similar_stars.html

Hosrie ¢oro Ypana u Hentyna. @oto: Hubble

AuBaps 22, 2004 -
HoBeie ¢ororpagun or
TelecKona «Xab0m»
MOKa3bIBAIOT J€Talld B
atMocepe  YpaHa W
Henryna. ®oto ObuIH
cleNaHbl € TIOMOIIBIO
cnekTporpada u
CHELNaIbHOW KaMephl ¢
¢uibTpamMu B aBrycre
2003 ropma. O0e ruIaHETHI

HMEIOT TOJIOCHI O0JIAKOB PaACTAHYTBIX BAOJIb 3KBATOpa
IJIaHECT. ACTpOHOMI)I HUCIOJB3YIOT W JOPYTHUC THUIIbI
¢GUIbTPOB, YTOOBI OOHAPYXKHTH JpYrUe JeTalu B
O6J'IaKaX, U JaXXe 1A OIPCACIICHUA HMX BBICOTBI Hal
yCJ'IOBHOﬁ MOBCPXHOCTHIO ITUIAHET.
http://www.universetoday.com/am/publish/hubble_uranus_neptune.html

JIroouteas HaxoouT Oau3kuii actepoun. ®oro: UA

AuBape 22, 2004 -
Jlroburens  acTpoHOMHH
M0 JaHHBIM, COOpPaHHBIM
YHUBEPCUTETOM APH3OHBI

o porpaMme
“CnelicBOTY», 00OHAPYKHUIT
acTepoun pa3mMepoM

18x36 Metpa, KOTOpBIif
MPOJIETUT CErOJHSI MHUMO
3eMiiM Ha PACCTOSIHUM 2

MWUIMOHA  KUJIOMETPOB.
Actepoun 2004 BVI18 ne
SIBIISIETCSI OIaCHBIM

acTepoMJIOM, T.K. IaXKe eI Obl OH Majaji Ha 3eMII0, TO
OH Obul Obl He Oojee, 4eM SPKUM OOIUIOM B
atMochepe. Acrepoun ObLI OOHApY)KEH IO CHUMKAM
«CrneiicBoTy»  TONy4eHHBIM  uepe3  MHTepeHer
mobuteneM actpoHomuu — Stu  Megan, KOTOpBIH
MOKa3al, 4To OOBIYHBIC JIFOOUTENH ACTPOHOMHH MOTYT

IIOMOYb ITOMCKY aCTCPOUI0B OKOJIO 3emun.
http://www.universetoday.com/am/publish/amateur_spots_near_asteroid.html

TouHoe paccTosinne 10 ckomiaeHusi [ltesiabl.
®dorto: NOAO

Ausaps 22, 2004 -
ACTpOHOMBI u3
PeaxtuBHolt Jlaboparopuu
NASA HU3MEPUIU
PacCTOsIHUE IO CKOIUICHUS
IInesmpr ¢ HamOonblIei
TOYHOCTBIO  KOTJA-JHOO
n3MepeHHoi. C MOMOIIbIo
uHTepdepoMeTpa Tpymma
onpejienuia, 4To 3B€3THOE
CKOIUICHHE HaXOJIUTCS Ha
pacctosHuu Mexay 434 u
446 cBeTOBBIX JIET OT 3eMJIM. OTO OUYCHb BaKHO,
MTOCKOJIBKY eBpOMeickuii cnyTHUK Hipparcos u3mepmn
pPacCcTOSIHME IO CKOIUICHHUS, KOTOPOE IPOTHUBOPCUHIIO
TEOPETUYCCKUM MOJICTIIM IUKJIOB JKA3HU 3BE31. ITO
HOBOE U3MEPEHHUE TIIOKa3bIBACT, YTO H3MEPCHUS
Hipparcos ObUTH HeENpaBWIBHBI, M CYIIECTBYOMIAsS

TCOpUA BCC CIIC ClIpaBCaIMBa.
http://www.universetoday.com/am/publish/distance_pleiades_calculated.html

Honnas noobopka nepeodos acmpocooduenuni 2004
200a umeemcsi 6 KHuce «AcmpoHOMUYECKUE XPOHUKU:
2004 200» http.//www.astronet.ru/db/msg/1216761

nrobesHoeo paspeweHusi ®pasepa KelHa (Fraser Cain) u3
KaHadbl — asmopa calima «BceneHHasi Ce200Hs»

(Universe Today) http://www.universetoday.com

Bniepesle ory6rnukogaHo 8 pacchbiiike calima
«anakmuka» http://moscowaleks.narod.ru
(catim co3daH coemecmHo ¢ A. KpemeH4YyuKkum)
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Yyacmok kapmesi co3ee30usi bonbuwiol Medseduupi
0rnia ombickaHus mymaHHocmu M97 «Cosa» u
eanakmuku M108

Mecmo  Ha6nrodeHus: cenno  Tpouukoe,
Tpouukoeo patioHa, Anmatickoeo kpas, (52°568'568"
c. w., 84°39'63"e. 0.)

Uncmpymenm: SkyWatcher BKP 2001 EQ 5,
(okynspsl: Super 10, 25, nuH3a baproy 2x), Bl
16x50.
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C camoro yTtpa cTtoana otnuyHasa noroga. Jivwb
ceBepHasi YacTb HeDOCKNOHa Noa3aTsHyTa ferkon
neneHon obnakoB, MpoAepXaBlIMXCA OO0 CamoW
Houn. PelwwmB noHabniogatb BevyepoM Bblexan B
Tpowuukoe.

Beuepetowee Hebo ObIno 3anofnHeHo
GecnopsifodHO  NEeTalWMMM  MaCKUMK  XKyKamMu.
Tem KOTOpbIM NOBE3MO0  MeHblUe  OOMMBHO
yceusanm OOpOXHOE MOMoTHO, nocne
CTONKHOBEHUS C OBWXYLLMMCSi aBTOTPAHCMOPTOM.
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MoawbesnHas gopora K ceny OTKpbiBana OTMNWUYHBbIN
BWA Ha Hero.

N 6e3 Toro He BbirogHOE ANsi aCTPOHOMUYECKUX
HabGrnogeHun pacrnonoxeHne TPOULKOrO B HU3UHE,
6bino oMpayeHo Genecoit 3aBecol M3 TymMaHa U
OblMa 3HAYUTENbHO CHWXKAaMLWMX MPO3PaYHOCTb
Heba.

HabnioaeHus Havyan ¢ bonblion Megseanubl. OT
3Be3abl Mepak no uenodke 3Be3n gobpanca Ao
nnaHeTapHon TymaHHoctM M97 rmagda B uckartens
Ha 3Be3[bl OPUEHTUPLI (CM. KapTy Bbille).

B ogHom none 3peHusa ¢ «Cosony B 25 MM OKynsp,
BMAHenacb cnvpansHasa ranaktuka M 108, Ho ee
3amMeTun He cpasy B OTNMYMM OT MNaHeTapHON
TYMaHHOCTW, MrHOBEHHO OpocuMBLUENCHA B rnasa.
Mpn 40x M97 Becbma KpYMHbIA LLUAPUK OKPYrnowu
POpMbl  C  MAMKAMU  KpassMM U SPKOCTbIO
PaBHOMEPHO CHWKaIOLWENCs OT LeHTpa K KpasM.
Hu B TymaHHOCTW, HM pPAOOM C HeW 3Be3q He
3aMeTun, Noka He noaHsn ysenuyeHue o 80x um
He obHapyxun psgom 3se3gouky 11,7m.

Kpome TOro Ha 3TOM YyBENUYEHUMM Kpas cTanu
MeHee YeTKUMU U He Tak ynoBumbl Kak npu 40x,
SIPKOCTb CKOHLEeHTpuUpoBanacb K uUeHTpy. M 97
HanoMHUNa MHe Lapoobpas3Hoe [AbiMyaToe
0o6nayko WUNM  TpsA3HBIA MapPTOBCKUI  CHEXKOK,
Hexenu duanoHomuio «CoBbl», HO 3TO yKe Apyrown
BOMpocC.

M108 B ogHOM none 3peHuss 25 MM okynsipa C
M97, odeBmOHa BbITAHYTasi, BepeTeHoobpa3sHas
dopMa € 3a0CTPSALLMMNCA KpasiMX U YTOMLLEHHON

LieHTparnbHoM 4yacTblo. Ecnu Aonro
BCMaTpuBaTbCs, Yepedys npsmMoe U GokoBoe
3peHMe, TO MOXET CIIOXWUTCS  BrieyaTneHue
npuUcyTCTBUA 3Be34006pa3HbIX CTPYKTYP,

3EPHUCTOCTU B LIEHTPEe ranakTtuku.

Mpn 80x ueHTpanbHaa 3Besgyatoctb M108
CTaHOBUTCS BblpasuternbHee. AToT 06bekT Mecche
HECKOMbKO HanoOMUHaEeT NOXOWHKY uUnu cknagky ¢
NpPOChINaHHBbIMWN BNECTALLMMM KaMyLLKaMWN B HEW.

M109 - ramakTMka C MOUCKOM KOTOPOW KakK Hu
CTPaHHO MpOBO3WIICA MNofyaca W geTarnbHO
paccmaTtpuBaTh ee yxe He Obino cun. Ho crtouT
BblAENUTb ee OBanbHY0 (DOPMY, OYepUEHHbIE Kpas
N HekoTopoe cxoactBo ¢ M81, a Takke
OTBETBMNIEHME C OOHOMO0 M3 KpaeB ranakTukn B
dopMe Kptouka wnm  rpebelwka —  MOBOQA
nepecmotpete M 109.

M101 — noBTOpUN HabnogeHNe, HO HAYETo HOBOTO
He npuMeTun, HaobopoT YrMoBOW guameTp
ranakTUKuU nokasancs MeHbllue 4YemM Ha MpOoLUSIoM
HabnogeHun 16 anpens.

M2 — opueHTMpyscb no 3se3ge 4 Kaccuonen, npu
40x obHapyxun B BUAE TYMaHHOrO NATHa cpegHen
APKOCTU. 3amevaTenbHbI BUO OTKPbIBAETCA MpU
100x. Boratoe M kOMMNakTHOe M3 SIPKMX U criabbix
XB€3[ PacronoXeHHbIX Lernoykamu, napamuv wu

Nel0, 2013
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TpokamK, Kydkamu crnabble B COYeTaHuM C
apkumun.  OencteutenbsHo «Conb w©  nepeuy
NpocCkINaHHbIe Ha NATOYKE Heba.

W3 3Be3q ckonneHusi, BbloenseTcs ogHa — Yy Kpasi.
TpyaHO 4TO-TO cKasaTb Ha cYyeT LBeTa 3Be3fq
006pasyoLLmMX CKOMMeHne, BCE KaXkyTCsl 04UHAKOBO
oenbiMu.

Maga Ha M52, ocobeHHO GOKOBbIM 3peHueM,
MOXHO y6eanTbes, YTo ero popma AerNCTBUTENBHO
noxoguT Ha kpaba unm CKoprvoHa, Kak ero nHoraa
HasblBalOT, WM Ha §yXy pasnuTton CBETMON
XNOKocTn. BO3MOXHO Takytdo OpMY CKOMMEHUIO
npuaaeT cnabasa ceeTnasi TYMaHHOCTb B KOTOPYIO
norpyxeHol  3Be3fbl  OaHHOrO  PAaCCESHHOro
CKOMMeHus.

Harrington 12 — ©Gerno B3rnsiHyn Ha acTepusm
«CamorneT» B OMHOKIb, NUckatenb 1 25 Mm okynsp.

HemHOro ocBoMBLUMCH C MOUCKOM OOBLEKTOB B
OKOIOMONSAPHbIX CO3BE3AMAX, PELUMN NOManeHbKy
HabnopaTb Co3Be3aMs BuAMMbIE Ce30HHO. Havan
¢ Ivpebl.

M57 — nnaHeTapHas TymMaHHOCTb Hawnacb 6e3
yeunuin npu 40x mexagy B u y Jlupbel, B Buge
CBETMOro Kpy>XKka Noxoxero Ha 3se3gy. HemHoro
MeHbwe M97. dopma okpyrnasi, gaxe MOXHO
ckasaTb oOBanbHas. Kpasd BblpaxeHHee 4eM Yy
«CoBbl».

ApkocTb cocpefoToveHa No kpasMm, a B LEHTpe
TYMaHHOCTU nagaeT [0 YPOBHSI OKpY)KaloLero
¢oHa Heba. TymaHHOCTb O4YeHb Nnoxoxa Ha Oybnuk
UK KOneYvko abiMa.

AcTtepuam B BMae uudpbl 7 — paccmoTpen B
OMHOKNb W wuckaTenb W MCMOMNb30Ban ero Kak
OpUEeHTUP ANS noucka waposBoro ckonneHns M56.

Hawen npu 40x Henoganeky oT HOXKN «CEMEPKNY.
Meccbe onucan 3ToT 06beKT Kak «TyMaHHOCTb 6e3
3ge3abl». HencteutenbHo npu 40x, 80x m 100x
LIApOBMYOK  He  paspewmncsa Ha  3Be3fbl,
OCTaBLUMCb  KPYrMbIM  TYMaHHbIM  MATHLILIKOM,
OOCTaToOYHOM sipKOCTM B rywe MneyHoro nytm u
BeCbMa MOX0XXMM Ha Aarekuii 3Be3fHbI OCTPOB.

3aBepwasi HabntogeHust BrnepBble HaBen CBOW
Teneckon Ha CaTypH He wumes onpenerieHHbIX
3aga4, a npocto nonwboBaTtbcd  BUOOM
OKONbLOBaHHOM NnaHeTbl. YeTblpe CnyTHUKA:
TutaH, Pes, Teduma wu [OuoHa Ha npegene
BMOMMOCTW, 3HAMEHWTOEe KOMbLUO W TeMHad
nonocka Ha AMCKe MnaHeTbl.

Beb-sepcusi cmambu Ha http://naedine.org/




O0Ha u3 Habnwlarwuxcss 6 KpAO eanakmuk ¢ akmueHbIM
s10pom NGC 6814. CHumok rosny4eH Ha meneckone A3T-8.

MpeaucnoBue

LleJ'Ib MOEN 3aMeTKn - MaKkCcumarnbHO AOCTYNHO WU MNMOHATHO
pacckasaTtb 4eM No COBpeMEHHbIM NnpeacTaBeHUaAM ABNATCA
3HaMeHUTblIe KBasapbl, paguoranakTukun, 6na3apb| n
nadeptuabl. [=13] y3HaeTe Kakyio ponb urpawot B UX
y,D,I/IBI/ITeJ'IbHOI;I XU3HU CcBepXMacCuBHbI€ YepHble Oblpbl, KaK X
n3y4yaroT, U no4vyemy I3TO BaXXHO ANA 4enoBe4decTBa. Takxe
nocTaparcCb 0603HauYNTL BKMNag OTEYECTBEHHbIX acTpoHOMOB B
pasBuUTne CoBpeMeHHbIX BHEranakTu4yeckmnx nccnenoBaHui.

BBeneHune

Moyt Kaxkablv NoGUTENb acCTPOHOMUM 3HAET, YTO ranakTUKM No
CBOEMY BHELIHEMY BuAy [EnATcA Ha  pasHble  TUMbl:
cnupanbHble, 3aNMMNTUYECKUE U HenpaBunbHble. Ho B cepeanHe
XX Beka Obin BBEZEH €Lle oavH MEeTod pasnuyuunsa ranakTuk - no
KONMUYECTBY U Ka4eCTBY BbIAENAEMO MU SHEPTUM, BCIIEACTBUE
Yero Tenepb BCe ranakTUKU MOXHO OTHECTM NGO K aKTUBHbIM,
NMBO K CMOKOWHbIM. [MoYeMy e ranakTuky ObiBalT akTUBHbIMM
M YTO 3TO O3Ha4aeT?

OnpepneneHune
AKTMBHblEe ranakTukm — OOHNM KN3 CaMblX WHTEPECHbIX WU

3arafgoyHbix 06beKTOB Haweln BceneHHon. OCHOBHOE oTnuune
OT OObIYHbIX FanakTUK 3aknoyaeTcss B HacTofbKo 6GonbLiom
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A NHOGHTENAM ACTPOHOMHH

KONMMYecTBe 3Hepruv, BbipabaTbiBaeMon B sgpax Takux
ranakTvk, YTO €ro HEBO3MOXHO OOBbACHWUTb CTaH4apTHbIMU
MCTOYHMKaMWU 3IHEpPruun
- 3Be3aHbIM
HaceneHuem. Anpa
aKTUBHbIX TranakTuk —
3T0 0O6bEKTbl C camol
BbICOKOW CBETUMOCTbIO

BO BceneHHon,
obnagatowme
nepemMeHHoun
CBETMMOCTbIO B
LumMpoyanLiem

avanasoHe ANVH BOJTH:
OT  ramma-usnyyeHus
[10 PaaMoBOIH.
B HacTosilee Bpems
Hanbonee
obLenpmaHaHHoN
ABNAETCA runoresa o
HanuynuM B  LEHTpe
aKTUBHOW  ranakTuKu
CBEepXMaccuBHON
YEpPHOIA Ablpbl, B TaKoM
cnyyae 6onbLasn
4YacTb 3HEPrUn MOXET
BblAENAaTbCA npu
nageHum Ha HUX
OKpYXXaKLLero
BellecTBa  (mpouecc
akkpeumn).

UcTopusa
OTKpPbITUA

MepByto aKTUBHYHO
ranakTtuky, M77
(NGC1068) B Kurte,
OTKpbIN ewe dpaHLy3
Mbep MeweH B 1780m
rogy. Ho npusHaku ee akTMBHOCTM Oblnn 3ameyeHbl TOMbKO B
1908m ropy coTpyaHukom Jlukkckon obcepsaTtopun OaBapaoM
PdaTom B npoLecce usyveHus ee cnektpa. W nuwe B 1926m rogy
3HAMEHUTLIN Yy4YeHbi JaBuH Xabbn obHapyxun ele pABa
nopo6Hbix obbekta NGC4051 n NGC4151. K 1943my ropy
Takux ranaktuk 6eino useectHo yxe 12 un Kapn Ceindept
Bbienun ux B ocobbli knacc, nogpobHo onucaB OTnMuus
Mexay OObIYHbIMWM M aKTMBHbIMUW ranakTukamu v pasgenus
aKTMBHbIE ranakTuki Ha ABa Tuna.

B 1946m rogy Obina oTKpbiTa nmepBasi ranakTvka, akTMBHas B
paguoaunanasoHe — «paguoranaktuka Jlebeaob A», a B 1959m
rogy OTKPbIT MNePBbIA KBa3W3Be3AHbI paavoncTodHuk 3C48
(«kBa3ap»). Heckonbko neT nocne OTKPbITUS KBasapbl He
yAaBanochb OTNUYUTL OT 3Be3[ B ONTMYECKOM AuanasoHe u3-3a
cBepxMarnblX YrfoBbIX pa3MepoB W CyLIECTBOBaANo Aaxe
Ha3BaHwe "paanossesfpbl”, KOTOPOe He NPUXMUIIOCh.

B 1963m rogy ronnaHackuin actpoHom MaptuH  Wmuar
[okasan, YTo NMHUM B CMeKTpax KBasapoOB CUMbHO CMeELLEHb! B
KpacHyl CTOpOHy. [anbHellmne uccrnenoBaHusi nokasanu, 4To
npupoaa 3Toro KpacHoro CMeLLeHns kocmororuyeckas. Takum
06pa3om, BrnepBble BbIICHWMOCh, YTO PacCTOsIHUSI 4O KBa3apoB
OTPOMHbIE, BHEeranakTuyeckne, COOTBETCTBEHHO 3HEPTUU OHU
M3NyyalT TOXEe TUraHTCKMe, He CpaBHWMblE C W3NydYeHnem
3Be3q.

OTOT (hakT nocTaBUiI acTPOHOMOB B TYMWK -  BrOSHE
3Be3000pasHble (B OCHOBHOM) OObBEKTbl M3Ny4arT BO MHOrMe
Munnmapabl pa3 Gonbliee KonMYecTBO 3HEprun, Yem ObblYHbIE
3Be3gpbl. MNMoyemy? M3yyeHne kBas3apoB MOCTENEHHO Habuparno
06opoThI...
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B 1965m rogy CeHauax nokasar, YTO CYLUECTBYIOT OObeKTbl,
WOEHTUYHbIE KBa3apam, HO He nposiBrsiowmne cebs B
pagvoaunanasoHe, B pesyrnbTare kBasapbl Oblnu pasgeneHsbl Ha
«paguotuxue» W «paguorpomkme». PaguoTuxue kBasapbl
nony4ymnu HasBaHuve "KBasarun', KOTopoe He nonb3yeTcs
nonynsipHocTbto. lMpuyem cerogHs CUMTaeTCst Y4TO OObIYHbIX,
"rpomkmx" kBasapoB nuuwb 10% oT obwiero konu4yecTBa, a
ocTanbHble 90% oTHoCATCA K "Tuxum".

B 1968m rogy MapteH LUmuar voeHTudumumposan obbekt BL
Awepuupl (BL Lac) kak nepemMeHHbI pagyonCcTOYHUK B LiEHTpe
ANMMNTUYECKON ranakTukn. Bce nogobHble o6bekTbl nonmy4mnu
Ha3BaHWe «bnasapbl» unu "naueptnasl”. bnasapbl oTnnyatoTCs
OT APYrMX aKkTUBHbIX ranakTuk OTCYTCTBMEM 3MMUCCUOHHBLIX
NMHWA B CNeKTpe W TeM, 4TO 3TM O0ObekTbl He ObiBatoT
paguoTuxumu. ManyyeHume naueptng CUIMbHO MOMSAPU3OBaHO,
YTO yKasblBaeT Ha Hanm4me MOLLHOro MarHUTHOro Nons.

B 1990e ropa HabniogeHus npyv  MOMOLLM  KOCMWUYECKOro
Teneckona Xab6bn nokasanu, 4YTO KBasapbl Yalle BCero
HaxofAaTCs B LEHTpax TUraHTCKUX SNNUNTUYECKUX ranakTuk.
Takum  obpasom Obina  OKkOHYaTenbHa  ycTaHOBIEHa
POACTBEHHOCTb CelidepToB, paguoranakTuk, Ksas3apoB U
6nasapoB: B OCHOBHOM, KBa3zap 3TO BPEMS «HOHOCTU»
cendepTOBCKOWN UMK pagmoranakTuku.

lMockonbKy akTUBHOCTb MNPOSBASAOT WMEHHO sapa  BCeX
BblLLIEMEePEYNCIIEHHbIX TUMOB ranakTuk, To B nocregHee Bpems
BCe Yalle ynotpebnserca cobupaTenbHblii TEPMUH "aKTUBHbIE
anpa ranaktuk" (AAr).

B 1998m rogy 3anogo3peHo CyllecTBOBaHWE KBa3apa B LeHTpe
ranakTvkv Mrk231, koTopbIii HaxoauTcs B 4 pa3a bnvke (Bcero
500mnH cB. neT) 3HaMmeHuTOro kBasapa 3C273.

WNHTepecHO, 4TO MHOrMe akTuBHble S4pa ranaktuk Obinu
OTKPbITbl €elle [0 YCTaHOBIMEHUS WX BHeranakTu4eckown
npupodbl M 3aHeceHbl B KaTanorm nepeMeHHbIX 3Be3f
(Hanpumep, nepemeHHas 3Be3ga BW Tau, okasaBwascs
cendbepToBckon ranaktukon 3C120).

lMpu3Haku akmusHocmu ﬂdep 2allaKmuk:

1. CnekTp aNeKTpoMarHUTHOrO MU3Ny4YeHUsi aKTUBHOW ranakTuku
3aHMMaeT Gonee LMPOKWIA AnanasoH, YeM CreKTpbl OObIYHbIX
ranaktuk: OT pagno-avanasoHa [0 XXECTKOro raMma-uanyyeHus.
2. Habniopaetcs ObicTpass nepemMeHHocTb Onecka —
M3MEHEHME «MOLLHOCTU» UCTOYHMKA U3NYyYEeHUs C NEPUOLOM OT
10 MUHYT B PEHTreHOBCKOM Anana3oHe 1 Ao npumepHo 10 neT B
ONTUYECKOM U paano AmanasoHax.

3. [okasaHO nepemelieHne OGoOMbWIMX MacC  CUMbHO
pasorpeTtoro rasa C OFPOMHbIMW CKOPOCTAMM B pasHbIX
HanpaBneHUsIX.

4. Bwugumble mopdonornyeckme npuaHakM (B 4acTHOCTMH,
BbIGpock! ("axeTbl") 1 "ropaune naTHa").

5. O6wWass MOLHOCTb M3MNy4YeHUst 3HAYUTENbHO MpeBblaeT
MOLLHOCTb OBbIYHbIX ranakTuk, NMPUY4eM OCHOBHOE KOSIMYECTBO
3HEPrumn BbIAENSAETCA U3 KOMNAKTHOMO LIeHTpa.

UccnepoBaHuA aKTUBHbIX A0ep ranakTtuk

MepBbIn B MUpe CNeKTPoOTOMETPUYECKUN MOHUTOPUHI psiaa
n30paHHbIX aKTUBHbLIX sgep ranaktuk 6ein Hadat B KpAO B
1970x ropax. Bckope BbIACHMNOCb, 4YTO ras, U3nyyYyeHune
KOTOpPOro Cco3fJaeT LWMPOKUE cnekTpanbHble NUHUKW, KumeeT
BbICOKYIO KOHLeHTpauuo n>106 cm® n Gonbluve CKOpoCTH
(=5000 km/cek). Bce nocnepgyrolime uccriefoBaHus CreKTpoB
AAl cBOAMNUCL K BLIAICHEHWIO CTPYKTYpPbl U MpuUpodbl 3TOro
rasa.

B HacTosillee BpeMsi MOHUTOPUHI aKTUBHbIX SiAep ranakTuk
BeAyT HECKONbKO Ha3eMHbIX obcepBaTopuit (B TOM uucne wu
KpAO) npu noaaepxke KOCMUYECKUX TeneckonoB. B yacTHoCTH,
KOCMUYeckne HabnogeHuss nomorawT noapobHee U3yynTb
NnoBefeHNe STUX ranakTUK B PEHTTeHOBCKOM W ramma-
OnanasoHe,  KOTOpble  CUINbHO  MOrfowaknTcs  3eMHOM
aTtmocdepon.

Ocoboe BHUMaHWe celyac YAenseTcs  OoBHapYXEeHHOM
B3aMMOCBSI3  MEXOY  PEHTTEHOBCKMM U ONTUYECKUM
usnyyeHvem. HabriogeHus nokasbiBaloT, YTO y 6OMbLUMHCTBA
aKTUBHLIX  A4ep  ranakTMK  MNepeMeHHOCTb  OMTUYECKOro
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n3ny4vyeHua ABnaeTca
PEHTreHOBCKOro.

cnenocrtememMm nepemMeHHOoCTn

BaxHbIM  TUNOM  UCCNEAOBaHWA  SBNSAOTCS  KOCMUYECKMEe
HabnwaeHWss B ONTMYECKOM [AuanasoHe, MNO3BONSLLME
M3MEPUTb CKOPOCTU ABWXKEHWUS OTAEeNbHbIX 3Be3d M UX
paccTosiHe OTHOCUTENbHO LLeHTPanbHON YepHOW Ablpbl. 3Hasi
3TM [JaHHble, MOXHO BbIYMCIIUTL Maccy 4YepHOW Ablpbl MO
YTOYHEHHOMY TpeTbeMmy 3akoHy Kenmnepa u cpaBHUTb ee C
MaccoW, NOCYUTAHHOM MO METOAY 3XO-KapTUPOBaHWsA (onucaHue
MeToa CM. HUXe).

UcTouHuK SHEepPrmn akTUBHbIX ranakTuk

Hanbonee ybenutenbHasi runotesa onucbiBaeT S4pO aKTUBHON
ranakTvkv cregylowmm obpasoMm: B LEHTpe HaxoauTcs
CBEpXMacCcuBHass YepHast Ablpa, Ha KOTOPYK C OrpOMHbIMU
CKOpPOCTSIMM NafaeT pasorpeTbii A0 BbICOKUX TemnepaTtyp ras.
Mpn oTOM BbIAENSAETCS OrpoOMHOE  KOMUYECTBO  3HEpPruu,
rnaeHbiM 0Bpa3oM B PEHTreHOBCKOM W ramma-AuanasoHe. J1a
3HEeprus pasorpesaeT OKpyXawwuin ras [o TemnepaTyp B
MUAANOHBI U MUNNUapael rpagycoB, 3acTaBrsAs ero uanyyarb
pa3Hble cnekTpanbHble nMHUM Habniogaemble B cnekTpax
aKTMBHbIX ranakTuK SMUCCUOHHbIE NIMHUW POXAATCA UMEHHO B
3Ton obnacTu, a 3HauuT, u3yyas 3TV NMMHUM, MOXHO rOBOPUTL O
CBOWCTBax MaTepuu, GnunsKon K LieHTpanbHOW YepHOn Abipe u
[axe MbITaTbCa U3Y4YnUTb Camy YEPHYIO AbIpY.

MWraHTckas CBETUMOCTb aKTMBHbIX SAep ranakTuK roBopuT O
HanuuuMyu B LEHTpanbHOM 06nactu oveHb 6GOrbLION Macchl,
MOCKOMbKY [ANsi  KOMMEHCaLuW Cunbl [aBfieHus cBeTa Ha
OKPYXaloLLmii ras HeoBXOAMMO CUIbHOE rPaBUTALMOHHOE nore.
He 6yob aTOoro nonsi, OKpyxaloliee BewecTso 6bICTPoO
pasneTteniocb 6bl B MPOCTPAHCTBO M3-3a  BblCOYaiiLLEro
fOaBneHnst ceeTa. A, MOCKOMbKY cuna rpaBuTaumn obbekTa
obpaTHo MpornopumoHarnbHa KBagpary ero pasmepa, 3HauuT OH
JOmKeH ObiTb O4YeHb ManeHbkuM. YTo noaTeepxaaercs
BbICTPbIMM  KOMeBaHMAMKW  APKOCTM B PEHTrEHOBCKOM
avanasoHe. OTUM KpUTEpUsM Iydlle BCEro COOTBETCTBYET
MMEHHO CBEPXMaCcCUBHas YepHas aplipa.

B HacTosilee BpeMs eOMHCTBEHHbIA [OCTOBEPHbIA Crnocob
OTNNYUTL YEPHYIO Ablpy OT 0bbekTa ApYroro Tuna COoCTOUT B
TOM, 4YTODObI M3MepUTb Maccy U pasmepbl obbekTa U CpaBHUTH
ero paguyc c rpaBMTaLMOHHbIM paguycoM. Ho paspeluatowias
CnocobHOCTb TEeneckonoB HepocTaTodHa [Ans Toro, 4ToObl
pasnuyaTb obnacTu MpocTpaHCTBa pa3vMepoMm  nopsiaka
rpaBMTaUMOHHOrO paguyca 4YEpHow Ablpbl. [loaTomy B
naeHTudukaumm LeHTpanbHblXx 0OBHEKTOB AAep ranakTuk Kak
YEPHbIX Oblp eCTb HeKoTopas cTeneHb AonylieHns. CuntaeTcs,
YTO YCTaHOBIEHHbI BEPXHUIA Npeaen pa3MepoB 3TUX 0ObEKTOB
CMMLIKOM Mar, 4Tobbl paccMarpuBaTh MX Kak ckonneHus 6enbix
WY KOPWUYHEBBLIX KapriMKOB, HEWTPOHHbIX 3BE3[, YEPHbIX AbIp
06bluHONM Macchl. K Tomy e, BEpOATHOCTb HaxoXaAeHWs rpynmbl
Taknx ob6beKToB (HEO6XOAMMOWM YNCIIEHHOCTBIO B ThICAYU LUTYK)
B Hebomnbllon 06nacTy NpOCTpaHCTBa HWUYTOXHA, a Takxe
OTCYTCTBYIOT FMMOTE3bl, ONUCHIBaOLLME POXAEHUE TakuX rpynmn.
B pesynbTare eaVHCTBEHHBIM JOCTOBEPHbLIM NMPETEHAEHTOM Ha
MEeCTO WCTOYHUKa a3Heprum AAl Ha cerogHAWHWA OeHb
ABNSIOTCA CBEPXMACCUBHbIE YEPHbIE AbIpbl.

AKKpeuus raza Ha YepHyIo AbIpy

B 1964 ropy actpodumsmkm Akos 3enbaosuy u Nropb Hosukos
1, HesaBUcMMO, OABWH 3annetep, NepBbIMU MPEAMNONOXUIN,
4yTO HabnogaemMmoe CUHXPOTPOHHOE U3MyYeHWe akTUBHbIX SAep
BO3HUKaeT Gnarodaps nafgeHuio (akkpeuun) BellecTBa B Buae
nnasmbl Ha LeHTparnbHbIi OObEKT - YepHyl AOblpy. AKKpeuus
OblBaeT ABYX BMAOB: AWCKOBOW (Koraa napaioliee BeLiecTBO
obpasyeT Anck) n cdepuyeckoi (korga napaiollee BeLecTBo
CPaBHUTENMbHO PaBHOMEPHO 3anofiHAeT OKPECTHOCTU YepHOM
Oblpbl).

B nepBom criyyae BeLecTBO AWCKa ABUraeTcsi Mo CnvpanbHbIM
TpaekTopusiM U B pesynbTate B3auMOOEeWCTBUS C MarHUTHbIM
rnonemM OHO WCMycKaeT T.H. CUHXPOTPOHHOE Wu3ny4yeHve. ATa
rMnoTesa MonHoOCTbO noateepaunack. [lpaeBga, npupona
MarHUTHOrO MONsi OCTaeTCs HeusyyeHHoW U No cen AeHb. Bo
BTOPOM CIlyyae BELIEeCTBO NagaeT K LEHTPYy He BpallasiCb.
Cuutaetcs, yTo B GonblwmHcTBEe AAl cyulecTByloT oba Tuna
akkpeuuu, (NNOTHbIA [AUCK U paspexeHHas KopoHa) Ho
OCHOBHYIO 4acTb 3HEPrM BblAensaeT UMEeHHO NepBbIiA TUM.
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Bbi6pockl ns AAlN - pxeTbl

[bxeT (Mnn penaTMBUCTCKasi CTpys) - MOTOK Miasmbl, koTopas
0bpasyloTcsi B pesynbTaTe akKpeuuu BeLLeCTBA Ha YEepHYIo
oblpy. CTporoi MaTeMaTU4eCcKon Moaenu AaHHbIX OOBbEKTOB, He
CyLLecTBYeT, M MHoOrMe pfgetanu ux obpasoBaHus ocTarTcs
3aragkon. B 4yacTHOCTM, cuuTaeTca, 4TOo B (HOPMUpPOBaHUU
[XKETOB MNPUMHUMaeT yyacTue He TONbKO rpaBuTauus, a u
MarHuTHoe none. Kakum >xe obpasom? 370 ele npeacrout
BbISICHUTb.

Yacto y ob6bekTa HabnogaloTcs ABa AXKeTa, HanpaBfeHHbIX B
NPOTMBOMNONOXHbIE CTOPOHbI. BUAMMO, NponcxoxaeHne axeToB
CBSI3aHO C LEHTpasribHbiM 0OOBLEKTOM, OGnagaloLUMM OCEBbIM
BpalleHneMm. HabnopeHuss cBMOETENbCTBYHOT, YTO [KETbl He
ABNSAIOTCA MNPEporatMBol  TOMbKO JUWb  CBEPXMAaCCUBHbIX
YepPHbIX Oblp - OHW MOry oGpas3oBbIBATLCS U Y YEpHbIX Ablp
3BE3HOM MaccChbl, a TaKXe HEeWTPOHHbIX 3Be3d. Bo3aMoXxHO,
Bceraa obpasyeTcss MMEHHO [Ba [KeTa, NPOCTO OAWH MHoraa
Xy>Ke BUOEH.

OpHa u3 runote3 o6pas3oBaHKs OXETOB rMacuT: LeHTpanbHbI
06bekT obnagaeTt peTporpagHbiM (0BpaTHbIM) ABUXEHWEM, NO
OTHOLLEHWIO K aKKpeLMOHHOMY OUCKy. [paBuTauuns
BpallalLwencs Aplpbl  "pactankueaer" BHYTPEHHWE crnow
MaTepuy akkpeuuoHHoro gaucka. B pesynbTate cosgaetcs
"npoBan" Mexgy AWCKOM W AbIPOW, KOTOpbIA NO3BONAEeT
MarHMTHOMY Monio (CO3faBaemMoOMy BpalleHUWEM 3apsiKEHHOW
Oblpbl) cobupatbcs B MOLLHblE JMHUW, BOOSb  KOTOPbLIX W
BblOpacbIBaOTCA AXKEThI.

lMpn HeKoTOpbIX YCNOBMAX, MOXET Cc034aTbCs BrevatneHue,
4YTO [KETbl OBUralTCs CO CBEPXCBETOBLIMU CKOPOCTAMU. ITO
uncTo  HabntopatenbHbll  aghdekT, nepBoe 0BGOCHOBaHWE
KoToporo 6bino gaHo ewe MaptuHom Pucom B 1966m rogy.

Bbicovaiilias NpoTsXeHHOCTb AXKEeTOB, AoCTUraLlas B cryvae
¢ AAl [ecATKOB M COTEH ThbICAY CBETOBLIX MeT, 0bbscHseTcs
CUHXPOTPOHHbLIM M3MyYEHUEM BbICOKOSHEPrETUYHBIX MPOTOHOB
M 3NEKTPOHOB, YCKOPEHHbIX LIEHTpanbHOW 4YepHoW AbIpon
[ABUratloLLMXCs B MarHUTHOM norne.

Hanbonee u3BecTHble npumepbl OOBLEKTOB C AXeTaMu:
annunTMyeckas ranaktuka M87, sapyanwwmn keasap 3C 273,
paguoranaktuka 3C 120, paguoranaktuka LleHTaBp-A
(NGC5128).

UsyuyeHne cTpyktypbl ASAlI mMeTtogom a3xo-
KapTUpoBaHuA

MuoHepckne paboTbl B 3TOM HanpaerneHWu Gbinu caenaHbl B
1972-1973 ropax JltoTeiMm 1 YepenawyykoMm. OcHOBHOM meTona
aBnseTca HabnoaeHne 3a nuHuamu B cnektpax AAr. Jlunma HP
CBETUTCSH B T.H. obnacTtu wmpokmx nuHui (OLLUJT), a KOHTUHYYM —
B Gonee komnakTHoW obnactu BOGMM3n YepHoW Abipbl. AHanus
METOAOM  KPOCC-KOppensuum nokasbiBaeT, 4YTO W3MEHEeHUs
APKOCTU NHUM HP 3anasfbiBaloT Mo OTHOLIEHWIO K KOHTUHYYMY
Ha HeCKonbKO AHenm u3-3a 3ddekta CBETOBOrO  3Xa,
aHanormyHoro 3BYKOBOMY 3XO (MCMOMb3yeMoMy, Hanpumep, B
axonorax).

K npumepy, ana ranaktukm NGC5548, pasmep obnactu
cBeveHus nuHum HP coctaensieT okono 20 CBETOBbIX AHEN UK
500 mnpa. kM. OTOT pasmep HUYTOXHO Man Mo CpPaBHEHMWIO C
TUNUYHBIM  Pa3MepoM ranakTuk, noatomy cTpykTypy OLUJ
Hemnb3s pPaccMOTPeTb MPU MOMOLLM HA3eMHbIX Teneckornos wu
Aaxe 13 kocmoca.

OpHako “yBupetb” own MOXXHO npu nomouiu
matemaTuyeckoro aHanuda atoro “axo”. B KpAO Bepytcs
MHTEHCUBHble paboTbl B 3TOM HanpaenexHuu: ans Asyx AAl
pasvep OLWJT 6bIN onpegeneH KpPbIMCKMMU acTpOHOMaMu
BriepBble, AN €elle HECKONMbKUX — He3aBUCUMO, W Ans elle
HECKOSbKMNX — B paMKax MexayHapoaHou Koonepauum.

Onpepenenne pasmepos OLWJ  umeeT nepBoCTENEHHOE
3HaYeHVe [Ons onpeaerieHus Maccbl LeHTparnbHOM YepHON
[blpbl, OCOGEHHO, MNPV OTCYTCTBUU [OCTOBEPHLIX [AaHHLIX O
3BE3AHON ANHAMUKe BOMNU3N LieHTpanbHoro o6bekTa.

MeToabl onpeaeneHuMss Maccbl LeHTparbHOM
YyepHoOM AbIpbl

O Hanuumm nbor YepHON Ablpbl MOXHO CYyAUTb MO AMHAMUKE
oKkpyxatowero ee BeljectBa. Camble npsMble MeToAbl
onpeneneHnss Macc CBEpPXMacCMBHBLIX YEpHbIX Oblp B sigpax
ranakTMKk OCHOBaHbl Ha WCCNenoBaHWWM OUHAMUKW 3Be3n B
obnacTv rpaBUTAUMOHHOIO BIUSHUA YepHOW Ablpbl. Bbino
0BHapy)XeHO, 4YTO MacCbl YepHbIX Ablp KOpennupywT C
aucnepcuen ckopocten 3Be3n B Gangke ranaktuku. B atom
crnyyae Ha nepBbIi MaH BbIXOAST KOCMUYeckue HabnoaeHus B
ONTMYECKOM [unanasoHe, MO3BOMSOLWNE W3MEPUTb CKOPOCTU
OBWXKEHUS] OTAENbHbLIX 3BE34 W MX PacCTOsiHNE OTHOCUTENbHO
LleHTpanbHON YepHoWn Ablpbl. 3Hast 3TW AaHHblEe, MOXHO JEerko
BbIYMCNIUTL Maccy YepHOW nAblpbl, MOTOMY 4YTO B obGnactu
rpaBUTaALNOHHOIO AOMWHUPOBAHUSI YEPHOW Ablpbl OpOUTHI Yy
GnmxanLumx 3Be3s ABNSAITCS NPaKTUYECKN KENNepoBbIMU.

Ho gns mHorux AAl gaHHble 3Be3AHON AMHAMUKN, B OCHOBHOM,
HeyBepeHHble, TaK Kak CUNbHOE W3fyYeHue LeHTparbHOoro
MCTOYHMKa nopaBnsieT cnaboe usnyyeHust 3se3f B OKPECTHOCTM
YepHoW Ablpbl. OgHako, Maccy LeHTpanbHOW YepHOW Ablpbl
MOXHO BbIYUCMUTL UCXOAA M3 pa3mepa o6nacTu LUMPOKMX
nuHun B AAM (koTopasi BblICHMTLIBAETCS MO MeToAy CBETOBOrO
3Xa UMM 3X0-KapTUPOBaHUS) U TUMUYHYIO CKOPOCTb OBWXEHUS
rasa B 3ToM obnactu (KoTopas onpegenseTcs No LUMpUHam
TNIMHWIA B CMEKTpe).

OTUM CcnocoboM KpbIMCKMMMW acTpoHOMamu Oblnu onpeaeneHsl
maccbl 6onee 30 yepHbIX Oblp B s4pax ranakTuk, KoTopble
oKasanucb paBHLIMU OT HECKONbKUX MUNIMOHOB A0 MuUnnunapaa
macc ConHua. AcTpoHombl KpAO HesaBucumo onpegenunu
MaccCbl HECKOMbKUX YepHbIX Ablp. Takke yaanochb BbISCHWUTB,
yto AAl Tvna T7.H. NLS1 nmetoT camble BbiCOkMe (MpU AaHHOW
Macce YepHOW Abipbl) TeMMbl akKkpeuun rasa, a obbekTbl C
LUIMPOKMMUM ABYropBbIMy MPOdUIAMM NINHUIA — CaMble HU3KUE.

3aknoyeHune

[anakTMkn C  aKTMBHbIMW  SApamMu  ABMAAKOTCA  KpanHe
HeOoObIYHLIMU OObeKTamK, NPOSBRSALWMMU pasHoobpasHbie u
COBEPLUEHHO 3KCTpeMarbHble CBONCTBA. BO3MOXHO, OHU CTaHyT
OfHUM M3 KIIOYMKOB K MOHMMaHW0 CaMblX PaHHUX 3Tanos
pa3BuMTUSA Hawewn BceneHHown - TOro BpemeHu, Koraa ewe He
6bINO HU ranakTuK, HX 3Be3[, a CBEPXMaCCUBHbIE YepHbIe Ablpbl
yXe MOIMnU cyllecTBoBaTb. He WCKIIOYEHO, YTO 3T OOBEKThI
ctanu cBoeoOpasHbIMKU  LIeHTpaMyu  KOHZEHcauuu, BOKPYr
KOTOPbIX MOCTENEHHO "Hapocnn" ranakTuku.

CBerMaCCMBHbIe YepHble Oblpbl, BO3MOXHO ABNAKTCA ogHown
N3 NpuUYNH BO3HUKHOBEHUA 3arago4HblX ramma-BCcnsjieckos -
MOLLHEeNLWNX B3PbIBOB, MNpoOMUCXoOAWNX Ha KOCMONOrnyeckux
pacCToAHUAX oT Hawen ranakTuku. omn ABNeHnA
npencTaeBnAarT 6onbLion WHTEepecC, BeAb eCnn Takaa BCMbllUKa
npowsoﬁneT B cocedHen ranakTuke, TO OHW 4YenoBe4vecTBa
MoryT ObITb COYTEHbI.

Takke no6onNbLITHO, YTO B NocneaHee BpemMa cTann NoAaBnATbCA
nepenosble pa60TbI, noKasblBalLllne 3aBUCUMOCTb Mexay
maccom TEMHOro BellecTea ranakTuku n maccon
CBerMaCCI/IBHOI;I qepHon AblpPbl. I'Ipe}:monaraeTcn, YTO TEMHOe
rano okasblBaeT BIIMAHUE Ha pa3BuUTue qepHon Ablpbl.

A ellle No ogHOM M3 TMMNOTE3 C YepHbIMU AblpaMy CBsi3aHbl Tak
HasblBaeMble "KpPOTOBble HOPbI" - MPOCTPAHCTBEHHO-BPEMEHHbIE
TOHHENW, NO3BONIAILLME 33 KOPOTKOE BPEMSI NEepeMecTUTbLCS Ha
OFPOMHOE  paccTOosiHUE, NponoXveB TeM camblM [opory
YEernoBeYeCcTBY K MyTELIECTBUMIO B HEBEPOSITHO Aanekne Mupbl.
Celyac 310 BbIFMAAUT COBEPLUEHHO HepearibHO, HO KTO 3HaeT,
yeM OOepHeTcs M3y4yeHWe 4YepHbIX Ablp 4Yepe3 HECKOmNbKo
necsaTkoB net?

Beb-sepcusi cmambu Haxooumcs Ha
http://www.astrotourist.info/astronomicheskie-stati

Heb6oceo0 Nel0, 2013
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MEPKYFPMW 9 Maw 2016
Hayano S Mai 2016 r. 11:13 As=17 B=5H1"
Cepeguda npoxosneqya 14:57 Az=60°" B=39"

[akBaTOpHaNEHEIE] NpOxXoHOeHMe NN3HEeTEl

K.oHew nposookaenka 180471 Az=103" B=08"

[ DHENH

bnnkanwas «k ConHuy nnaHeta Mepkypui
OBWXeTCHA Mo opbuTe Ha cpegHEM pPacCTOsHUM OT
ConHua 51,91 mnH. kM. vnn 0, 387 a.e. lNepwuoa
obpauieHuss Mepkypusa Bokpyr ConHua paBeH
87,97 cpeOHUX COMHEYHbIX CYTOK, a CpegHun
cvHoamyeckuin nepvog - 115, 88 cyTok.

@ Heb6o0ceo0 Nel0, 2013

Oeurasce no  opbute  Mepkypuin  yepe3s
CMHOAMYECKMN nepuon 3aHMMaeT  MONOXeHue
mexay 3emnen n ConHueM. Takaa KoHurypaums
Ha3bIBaE€TCS HWKHUM COeAMHEHMEM. B MOMEHTHI
HKHUX COoeaNHEHUI Mepkypui MOXET
npoeumpoBatbcs Ha Auck ConHua, Bbi3biBad




cBoero pofga 4vactHoe 3aTtmeHve ConHua. Ho
pa3mepbl Buaumoro aucka ConHua npeBbiwarT
BuauMble pa3mepbl Mepkypus Gonee yem B 150
pa3 u noaToMy npu HabmodeHnn B Terneckon
Mepkypuii BugeH Ha pgucke ConHua B BuAe
HebOoNbLLIOro YEPHOro NPaBUIBLHOTO KPYXKa.

KombuHuposaHHbIU CHUMOK rpoxox0eHusi Mepkypusi no ducky
ConHua. N30bpaxeHue ¢ catima http://school.uni-altai.ru/

MopgoGHble npoxoxaeHust no gucky ConHua
npoucxogunu  Gbl  MpU  Ka&XOOM  HUDKHEM
coeanHeHun ¢ ConHuem, ecnu Obl MNIOCKOCTb
opbutel MepKypusi coBnagana C MNIOCKOCTbHO
SKINMUNTUKMA.

IIpoxoxnennss Mepkypus

Ha NPOTHAKEeHUU ABYX BEKOB
(H. I'. Monosoea, J1. N. PymsHuesa)

Hosibpbckue Matickue

rog yucno | uHTepsan rog yucno  |uHTepBan
1907 14 1924 8

1914 7 7 1937%) 11 13
1927 10 13 1957 6 20
1940 11 13 1970 9 13
1953 14 13 2003 7 33
1960 7 7 2016 9 13
1973 10 13 2049 7 33
1986 13 13 2062 10 13
1993 6 7 2095 8 33

1999%) 15 6

2006 8 7

2019 11 13

2032 13 13

2039 7 7

2052 9 13

2065 11 13

2078 14 13

2085 7 7

2098 10 13

Bo Bpems npoxoxaenuid 1937 u 1999 ronoB mniaHera npoxoauT MOYTH
1o KacaTenbHOH K aucKy ConHIa (KOHel cepun)

Ho yron mexay nnocKoCTbo 3eMHON opbuTbl ©
NnockocTblo opbutel Mepkypusi coctaensieT 7
rpagycoB M MO3TOMY MNPOXOXAEHMUS MiaHeTbl Mno

. i‘ L

s
>
-
-

aucky ConHua MoryT npoucxoguTb Nulb BOGMAM3M
ogHoro u3 ysnoB opbutbl Mepkypus. Tonbko B
Takom cnyvae ConHue, Mepkypuii u 3emnsa moryT
oKas3aTbCsl Ha Of4HOM NUHMK. [locKoNbKY AONroThl
y3roB OpbWUT nnaHeT W3MEHSATCA MeaSIeHHO,
nnaHeTbl HaXOAsATCA NPUOMM3UTENBHO B OO4HMX U
TEX e TOYKax, Korga nepecekarT 3IKIUMATUKY.

bnaropaps aTomy y
Mepkypus ObiBaloT
HOsOpbCKME  MPOXOXOEHUS
BONM3n ero BOCXogsLlero
y3na opbutbl ©“ Malckue
npoxoxaeHnss -  BOGMM3K

HMCXogsaLWwero ysna opouTbl.
[MoaToMy, €crim HEeKTO CKaxeT
BaMm, yTO Habntogan
npoxoxaeHne Mepkypusi no
ancky ConHua B siHBape wnu
aBrycte, MoxeTe  CMeno
onposepraTb Takoe
3asiBNeHMe. YepepnoBaHue
NPOXOXAEHUA  MOBTOPSETCH
yepes kaxgble 217 net. 3a
3TOT nepwuog npoucxogut 10
MancKkuMx npoxoxgeHun n 19
HOABPbLCKMX, npv yem
NPOXOXAEHNSA BO3MOXHb!
yepes 7, 13, 33 roga, Kak y
MaMCKuMX, TaKk W y HOAOPbCKMX MPOXOXKOEHWN.
OpHako, NPOMEXYTOK Mexay MNpOXOXOEHUSMU
MOXeT OblTb U MeHbLLUe, ecrnv, Hanpumep, nocne
HosGpbCKOro HabmnaaTb Manckoe MPOXOoXaeHMe.
Hanpumep, nocnegHee Mamnckoe npoxoxaeHue
Mepkypus 6bino 9 masa 2003 roga, a HoabpbCkoe —
8 HosA6ps 2006 roga, T.e. MHTepBan Mexay ABYyMS
npoxoxaeHnsimm coctasun Bcero 3,5 ropga.
Cnegylowmin  Takonm uWHTepBan Oyaetr Mexay
npoxoxgeHuamm 2016 n 2019 roga (cm. Tabnuuy)
MpoxoxgeHne 9 maa 2016 roga, Gnukanwee,
KOTOpOE CMOryT YBUAETb 1 Ntobutenun acTpoHOMUK
Poccun n ctpan CHI. INoatomy o HeM npuBogaTcA
bonee noapobHble cBegeHus.  bnivkanwee
HOSBPbLCKOE MPOXOXAEHME, KOTOPoe Takke MOXHO
OyneT Habnogatb C TEPPUTOPUN HaLLEl CTpaHbl,
npousonget 11 HOSA6ps 2019 roga.
OkcueHTpUcuTeT opbutbl y Mepkypua wnmeeT
3HavyeHne 0,2056. N3-3a pgocTtaTouHO OOMbLUOK
BEJIMYUHBI IKCLIEHTPUCUTETA YCIOBUSA HOSOPBCKNX
NPOXOXAEHUA OTNMYAOTCA OT YCNOBUW MaMCKMX
npoxoxaeHun. [Ona >xutenem Poccum un CHIC
yaoobHee Habnwogate Malnckue MNPOXOXKOEHUs,
KOTopble, K COXaneHuo, criyyalTcs B 2 pasa
pexe, Yem Hosibpbckue. YOob6CcTBO HabnogeHwumn
MaWCKNX NPOXOXAEHUIA 3aKNOYaeTCA U B TOM, YTO
NPOOOIMKUTENBHOCTL CBETOBOrO [AHA B Mae
ropasgo 6onblue, 4eM B HosIGpe.

UcTouHMKM:

AcTtpoHomuyeckuit Kanengapb 3a 1986 rog, M. «Hayka», 1988r.
http://astro-archive.prao.ru/books/showBook.php?idBook=42
AcTtpoHomuyeckue aenexmsa oo 2050 roga, 2013 r.
http://astronet.ru/db/msg/1280744

http://moscowaleks.narod.ru u http://astrogalaxy.ru
(catimbi co30aHbl coemecmHo ¢ A. KpemeH4yyukum)

Heb6oceo0 Nel0, 2013
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HEbO HAZ HAMK

Hybrid Solar Eclipse of 2013 Nov 03

Geocentric Conjunction = 12:38:46.1 UT 1.D. = 2456600.026923
Greatest Eclipse = 12:46:28.3 UT 1.D. = 2456600.032272

Eclipse Magnitude = 1.0159 Gamma = 03273

Saros Series = 143 Member =23 of 72
Sun at Greatest Eclipse Moon at Greatest Eclipse
(Geocentric Coordinates) N (Geocentric Coordinates)
RA. = 14h35m19.85 _ | R.A. = 14h35m37.0s
Dec. = -15°12122.3" = i Dec. = -14°53'29.8"
8.D.= 00°16'07.4" 3.D. = 00°16'07.6"
HP. = 00°00'08.9" HP. = 00°59'11.0"

External/Internal
Contacts of Penumbra

External/Internal
Contacts of Umbra

P1=10: 3.7UT Ul=11:05172UT

P2=12: 06UT | T2 =11:05:21.4UT

P3=13 9.2 UT s U3 =1427:41.8UT

P4=152821.0UT Local Gi at Greatest Eelipse U4 =1427:025UT
Lat. = 03°30.1'N Sun Alt. = 70.9°

Ephemeris & Constants
Eph. = Newcomb/ILE

Geocentric Libration
(Optical + Physical)

Long. = 011°41.5'W Sun Azm. = 192.0°
Path Width = 57.5km  Duration = 01m39.6s

AT= 704s 1= -422°
k1 =0.2724880 b= -039°
k2 =0.2722810 c= 19.55°

Ab= 00" Al= 0.0"

Brown Lun. No. = 1124
I NI IR I AN A
o} 1000 2000 3000 4000 5000

Kilometers

F. Espenak, NASA’s GSEC - Fri, Jul 2,
sunearth.gsfe.nasa.govieclipse/eclipse. il

0630p Mecsiya
M36paHHble acTpoHOMUYECKUe cobbITUA Mecsua:

1 Hosi6ps - BeHepa Oocmuzaem ee4yepHelli (80CcmMOYHOU)
anoHeayuu 47 epadycos

2 Hos16ps1 - nokpbimue JTyHol (®@= 0,02) 38e30b! Criuka (+1m)

2 Hosbpsi - Mepkypuli 8 HuxHem coeduHeHuu c¢ ConHuyem
(makcumarnbHbIt sudumbil duamemp 117)

3 Hos16ps1 - nokpbimue JTyHol (®@= 0,0) Mepkypusi (He 8UOHO)

3 Hosi6psi - KonbUeobpasHO-MOIHOE COMTHEYHOEe 3ammMeHue
sudumoe 8 Agpuke ripu dnumesnbHocmu nonHol ¢ghassl 0o 100
ceKyHO (YacmHble ¢hasbl 6yOym Habnrodambscs Ha ro2e Poccuu)
5 Hos6ps1 - Hayano ympeHHel sudumocmu Mepkypusi

6 Hos16ps1 - CamypH 8 coeduHeHuu ¢ ConHuem

7 Hosi6psi - KOnumep 8 CMOSIHUU MO PSIMOMY B0CXOXOEHUH
(nepexod K nornsimHoMy O8UXEHUI)

11 HoA6psi - MepKypuli 8 cmosIHUU 10 PSIMOMY 80CXOXOEHUI0
(nepexod K NpsiMomMy O8UXKEHUIO)

12 Hosibpsi - nokpbimue JlyHou (®= 0,68) 38e30blI Karnna
Bodones (5,0m)

13 Hos16psi - Hawano ympeHHel eudumocmu CamypHa, 13
HOsI6ps - HenmyH & cmosiHUU 1O MPsSIMOMY B0CXOXOEHUH
(nepexod K NpsiMomMy O8UXKEHUIO)

14 Hos6ps - nokpsimue JlyHol (= 0,91) 38e30bi ancunoH Pbib
(4,3m)

15 HosA6pss - CamypH npoxodum 6nu3 38e30bl anbgha Becos
(2,7m)

15 Hosibpss - Mmakcumym 6necka OQonzonepuodudeckol
nepemeHHoU 38e30b! V 'oH4Yux [coe (okono 6m)

17 Hosi6ps - Makcumym Oelicmeusi MemeopHO20 0MmoKa
JleoHudbi

18 Hos16psi - Mepkypuli docmuzaem ympeHHel (3anadHol)
anoHeayuu 19,5 epadycos

19 Hos16ps - BeHepa rnpoxodum 6:51u3 38e30bl cuzma Cmpenbya
(2m)

21 Hosibps - nokpbimue 38e30bl Kanna BoaHuuyezo (4,3m)
acmepoudom (14988) Tryggvason (sudumocmsb & 3anadHol
Espone)

22 Hosibpsi - nokpeimue JlyHol (®= 0,83) 38e30bI namb0a
BnusHeyos (3,6m)

24 Hos16psi - nokpbimue JlyHoU (®= 0,68) 38e30bl 50 Paka
(5,9m)

25 HOs16psi - Mepkypuli npoxodum 651u3 38e30b! anbgha Becos
(2,7m)

24 Hos6ps - conuxeHue Mepkypusi, CamypHa u komem JHKe U
Hesckozo-Hosu4oHka 8 cekmope 5 2padycoe 651u3 38e30bl
anbgha Becos

26 Hos16ps1 - Mepkyputi npoxodum & 0,3 ep. toxHee CamypHa

27 Hosi6psi - nokpbimue JlyHot (®= 0,38) 38e30bl 69 Jlkea
(5,4m)

29 Hosibpsi — komema Hesckoeo-HosuuyoHka - ISON (C/2012 S1)
- Oocmueaem MmakcmanbHoeo brniecka (8 amom OeHb
3aKoHYamcs Criopbl 0 MoM, Kakol ecexe sipkocmu docmueHem
Komema)

ConHue, ABurasice no cossesanto Becos, 23 Hoabps nepeceveT
rpaHunyy cosse3gusi CkopnuoHa, a 29 HosiGps [oCTUrHeT
co3Be3ans 3meeHocua. CKMOHeHMe LieHTpanbHOro ceetuna K
KOHUY Hosibpsi pocturaeT 21,5 rpagyca k tory oT HebecHoro
aKBaTopa, MO3TOMY MNPOAOIHKUTENbHOCTL AHS B CEBEPHOM
nonywapuv 3emnu 6nmska K MUHUManeHol. B Havane mecsaua
OHa cocTaBnseT 9 yacoB 12 MUHYTbI, @ K KOHLlY OMNMCbiBaeMoro
nepvoga ymeHbluaeTcs Ao 7,5 4acoB, NMpuHWMas 3HayeHune
BCero Ha nonyaca 6onbLle MUHUManbHON NPOAOIKUTENBHOCTH.
OTn paHHble cnpaBeanuebl AnA  wupoTbl MockBbl, rae
nonyaeHHas Bbicota ComnHua 3a mecsl, ymeHbwntes ¢ 19 go 12
rpagycos. [Mpu HabnogeHusx ConHua B Teneckon unm GUHoOKIb
HYXHO 06s13aTenbHO (!!) NPUMEHATL cConHeYHbIN hUnbTP.

JlyHa Ha4yHeT ABMXKeHMe NO HOAGPbLCKOMY HeDY Ha yTpeHHeM
Hebe npu ¢ase 0,08 B cosse3gun [leBbl. 2 HOSIOPS TOHKWUWA
ybbiBalownii cepn nokpoeT Cnuky, HO XOTSi noroca siBMeHus
oxBaTbiBaeT 6onbLuyo YacTb Poccumn, yBuaeTb ero He ygactcs
n3-3a 6nunsoctu k ConHuy. 3 HoAGPA HacTynNUT HoBoOMNyHMKe (B
co3se3gum BecoB), ¥ npowusongeT KonbLeobpasHo-nonHoe
CONHeYHoe 3aTMeHue, KoTopoe nydlie Bcero byaer BMOHO B
ueHTpanbHoi Adpuke. Hebonblune uyacTHble asbl MOXHO
Habnogatb B HOXHbIX panoHax Poccum Ha 3axoge ConHua.
Beiiga Ha BeyepHee Hebo, Monoaon MecsL, NOCeTUT CO3BE3AUs
CkopnnoHa u 3meeHocla, a K MonyHoun 7 Hosbps [oCTUrHET
co3Be3ana Ctpenbua npu dase 0,13. 3geck JlyHa cbnuautcsa ¢
BeHepolt 1 yctpemutca k co3sesguio Kosepora, B KOTOpOM
6ynet Haxogutbest 9 M 10 HOAGPSA, U NnpumeT a3y nepsBom
yeTBepTU. Ha cnepyrowmin aeHb JlyHa conusmtcs ¢ HenTyHom
npu dase 0,63, a 12 Hosi6psa nepevigeT B co3esane Puib, roe
3agepxutcs o 15 Hoabpsa (conuamslmch ¢ YpaHoMm 14 Hosi6pst
npu ase 0,87), korga nepeniger B co3se3gne OsHa. dasy
NONMHONYHUSA HOYHOE cBeTUNno npumeT 17 HOAOpPA yxe B
cosge3gum Tenbua. 20 HOAOPS APKUIA NYHHbIA OWCK NOCETUT
cosse3ane OpuoHa, a ¢ 21 no 22 Hosibps ByaeT HaxoAMTbCA B
cosge3gum  bnusHeuos, c6onuamBwmuce ¢ KOnuTepom M
ymeHbwmB a3y go 0,76. 23 n 24 HOsIOpA NyHHBIA OBan
nobbiBaeT B co3Be3nuun Paka n nepengeT B cos3e3ane JlbBa, a
3atem CekcTaHTa, raoe npumeT cpa3y nocriegHen 4eTBEPTW.
DocTturHys co3se3ausi [esbl, Taowuii cepn (©= 0,32) nponget
toxkHee Mapca 27 Hosbps, a 29 Hosi6pst BTOpoW pa3 3a Mecsl,
nokpoeT Cnuky (c HebnaronpusTHeIMK Ans Poccun ycnosusMu
BuanmocTmn). B koHue aHa 30 Hosi6pst ToHkui cepn JlyHbl (P=
0,06) nepecevet rpaHuly Cc co3Be3gvem BecoB u 3akoHUMT
CBOW NyTb MO HoABpbCkomy Heby Bnus Mepkypusi u CaTypHa.

W3 6onbwux nnaHet ConHe4YyHOW cuctembl B Hosbpe GyayT

HabnogaTbcsa Bce, M 3TO 0AMH U3 nyywmnx mecsues B 2013 rogy
Onst ux HabnoageHus.

Heb6oceo0 Nel0, 2013



MepKkypuii B Havane mecsua Haxogutcs 6nmM3  HUKHero
coefuHeHns ¢ CornHuem, KoTopoe npowaeT 2 Hosbpsi, nmes
MakcumarnbeHbli guameTtp (okono 11”), HO MUHMManbHy dasy
0,01 n 6neck (meHee 6m). [Mocne coeguHeHuss ObicTpas
nnaHeTa BbINAET Ha yTpeHHee Hebo 1 yxe 5 HosOpst nosiBUTCS
B nyyax Bocxogsuiero ConHua. B Teneckon MOXHO pasrnageTb
TOHKMI cepn, pacTyWuiA AeHb OTO AHS, HO YMEHbLUALLNIA
BMAVMMbIE pasmepsl. [IBxeHne nnaHeTbl No HoSOpbCKoMy Heby
HayHeTcA B co3e3gun BecoB, a yxe 3 Hosi6ps Mepkypuii
nepeceyeT rpaHuuy co3se3aus [leBbl. 3aeck OH 3afepXutcsa 4o
18 Hosbpsi, nocrne yero BHOBb BCTYNWUT B co3Be3aune Becos,
ocTaBasicb B HeM [0 KoHUa Mecsua. MNnaHeTa nepemellaercs B
ogHoM Hanpasnexun ¢ ConHuem o 11 HoabpsA. B aTtoT AeHb
OHa MPOXOAWT TOYKY CTOSHUSI U MEHSIET ABWXEHME Ha npsMoe.
MakcumanesHas anoHrauuns Mepkypusa gocturaet 19,5 rpagycos
18 HoAbps. B aToT AeHb B Teneckon MoxHO byaet Habnopatb
nonyauck nnaHeTbl C YrMoBbIM AMaMeTpoMm okoro 7°. 370
Hanbonee BnaronpusaTHoe Bpems Ans HabnogeHni Mepkypus,
T.K. MNPOJOIMKXUTENbHOCTL BUMAUMOCTW [AOCTUraeT nomnyTopa
yacoB (C npvmeHeHneM OwuHoOknsA). B panbHerwem 6neck
ObICTpON nnaHeTbl yBenuymBaetrcs Ao -0,7m, a BuUAUMbIN
avameTp ymeHbluaetcs Ao 5” npu dase, gocturaowen 0,9. B
Terneckon B 3TO Bpems Habniogaetca Hebonblion oBan
npaktndyeckn 6e3 peTaneil, a HEBOOPYXXEHHbIM [nasoMm -
[OCTaToYHO sipKas 3Be3fia Ha hoHe YyTpeHHel 3apu.

BeHepa wvMeeT npsmoe [ABWXeHWe, nNepeMellasicb no
cosge3guio Ctpenbula, cbnuxascb 3a Mecsl C HEeCKONbKUMMU
OTHOCUTENbHO sipkMMKu 3Be3gamu. Habniogatb Gnumkaniyo K
3emrne nnaHeTy MOXHO Ha BevyepHeM Hebe B TevyeHue OBYX
yacoB. bnaropgaps 6Gonbwon apkocTn  BeHepy MOXHO
[OCTaTOYHO JIerko HalTM Ha AHeBHOM Hebe HEeBOOPYXEHHbIM
rnasom. Jlyywme ycnoBuss ans 3Toro 6yayT BO BTOpOM
nonoBvHe fAHsA. bnaropgaps anoHrauwu 47 rpagycoB MOUCK
nnaHeTbl 3HauuTenbLHO obneryaercs, a NnpoxoxaeHne 6nus Hee
Jlyubl 7 HoAGpsi co3gaeT  upeanbHbIA  OPUEHTUP  Ans
obHapyxeHuss BeHepbl. Buaumbli  gvameTp  nnaHeTbl
BospactaeT ¢ 25" po 37" npu dase 0,5-0,3 u OGnecke,
[OCTUralolemM MakcuManbHO BO3MOXHOro -4,7m B KOHUe
mecsaua. B Teneckon BuaeH 6enbin NoNyaucK, OTO AHSA KO OHI0
CTaHOBSILLMIACSH cepnoM (AeTanel Ha MOBEPXHOCTU He
Habnopaetcs).

Mapc gBwxetrcs B OAHOM HanpaeneHun ¢ ConHuem no
co3e3anto JlbBa (25 Hosibps nepexoast B co3se3aue [eBbl).
MnaHeTa HabnwaaeTcss HOYbK U YTPOM B BOCTOYHOW U HOXHOM
yactn Heba, NocTeneHHO yBenuinBas BUAMMOCTb 0 6,5 yacos.
Bbneck nnaHeTbl 3a MecAy yeenuuuBaetcs Ao +1,3m, a
BUOMMBIA AnameTp pocturaeT 6°. B HeGonblion Teneckon
BUAEH KPOXOTHbIM [AWUCK C CaMbIMU KPYMHbIMU AeTansMu
NOBEPXHOCTMW.

OnuTep nepemellaeTcs B ogHOM HanpasneHun ¢ ComnHuem (7
HOAOPS MeHsiA  [OBMXXEHME Ha MNonsATHOE) MO COo3Be3auto
BnusHeuoB (6nn3 3Be3gbl genbta Gem 6Gneckom 3,5m), u
BMAEH MOYTM BCHO HOYb, K MOMYHOUM MOAHWMAsICb BbICOKO Haf
IOXHbIM TOpM3oHTOM. K KOHUYy Mecsiua BuaumocTb HOnutepa
pocturaeT 13 yacos (!), No3BONsIA OTCNEXMBaTL MMaHeTy Ha ee
nonHbl 060poT BOKPYr ocu. NaeT nyywmin nepuog BUAMMOCTH
rasoBoro ruraHta B 2013 roagy. Buaumbin pumametp ero
yBenununBaetcsa ¢ 41 no 45" npu Gnecke, Bo3pacTaloLLlem OT -
2,2m po -2,5m. [uck nnaHeTbl pasnuyuuMm gaxe B GMHOKNb, a B
HebonbLION Teneckon Ha NOBEPXHOCTW XOPOLLO BUAHbLI MOMOChI
1 gpyrne getanu. 4 6onblUMX CRyTHWKA TakkKe BUAOHbLI yXe B
OMHOKNb, @ B TENecKkon MOXHO HabnoaaTb TEHU OT CNYyTHUKOB
Ha AuCKe NnaHeThbl.

CaTypH BeCb Mecsil, MMeeT npsiMoe [ABWXEHWe B CO3Be3anv
Becos, conmxasich co 3Be3non anbda Lib 6neckom 2,7m go 1,7
rpagycoB 15 Hosibpsi. OkomnbLoBaHHas nnaHeTa B NepBylo
MoNoBKHY MecsiLla He BUAHa, a C cepefivHbl HOsIopsA nosiBnseTcs
B nydvax Bocxogsuero ConHua u  6bicTpo yBenuyuBaeT
NPOAOIKMTENBHOCTE BUAUMOCTM A0 NOMyTopa YacoB K KOHLY
onucelBaemoro nepuoga. bneck CarypHa coctaBnsietr +0,7m
npu BuavmoMm avameTpe okono 15”. B HeGonblion Teneckon
MOXHO Habnwpatb AeTanu NOBEPXHOCTU, KOMbLO M CMYTHUK
TutaH. Bugumble pasmepbl KombLa nnaHeTbl COCTaBnsloT
35x11”.

YpaH (6,0m, 3,5".) nepemeLtaeTtcsa NnonsTHO No co3ee3auto Pbib
(toxHee 3Be3gbl Aenbta Psc ¢ Gneckom 4,4m). lNMnaHeta
Haxogutcss 6nu3  npoTtmBocTosiHMA ¢ CornHuem, noaTomy
HabnogaTb ee MOXHO NOYTWM BCH HOYb. Hantu YpaH MOXHO
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OaXe HEBOOPYXXEHHbIM [Ma3oM, HO Takue 6naronpusiTHble
ycnosust 6yayT 6nm3 HoBoNyHWs B Havane u koHue mecsiua. B
NoGylo ke HoYb Mecsua MnaHeTy MOXHO JIErko HanTu npu
nomoLLy BUHOKIS 1 MOUCKOBbLIX KapT, a pasrnaaeTb AMck YpaHa
nomoxeT Terneckon ot 80MM B AMaMeTpe C yBenuyeHnem Gonee
80 kpaT n npospayHoe Hebo. CnyTHUKM YpaHa umetoT bneck
cnabee 13m.

HenTyH (8,0m, 2,3") nmeet nonstHoe ABwxeHue (13 HoAbps
MEHSS ero Ha NpsiMoe), HaxoAschb B co3Be3ann Bopgones mexay
3gesgamn curma Agr (4,8m) u 38 Agr (54m). MNnaHeTa
HaxoguTcs 6nm3 npotmBocTosHus ¢ ConHuem W BugHa B
TeyeHne 7 - 6 yacoB (B CpefHWX LUMpPOTax) Ha BevepHeM W
HOYHOM Hebe. OTbickaTb HenTyH MOXHO B OMHOKNbL C
MCMOMb30BaHMEM 3BEe3[HbIX KapT, a yBWAETb AWUCK MOXHO B
Teneckon or 100MM B guameTpe c yBenuveHuem 6onee 100
KpaT u npospayHoe Hebo. CnyTHMkM HenTyHa umetoT Grneck
cnabee 13m. KapTbl nyTen ganekux nnaHet umetotca B KH Ha
aHBapb 2013 roga v AcTpoHOMMYecKOM kaneHgape Ha 2013
roq.

W3 komeT B HOsibpe MOXHO OyaeT Habnopatb, MO KpavHewn
mMepe, Tpu HebecHbix cTpaHHuubl. P/Encke (2P) npu
MakcMmanbHoM pacyeTHOM 6Ornecke BO BTOPOM MOMOBUHE
mecsaua 4,6m nepemeltaerca no cosses3ansam [esbl 1 Becos.
ISON (C/2012 S1) npomenaeT nyTb no co3ee3gusMm JIbBa,
[Oesbl, Becos, CkopnvoHa n 3meeHocua, yBenuumBas bneck oo
sApkoCcTN BeHepbl 1 BO3MOXHO Bblle. MakcumanbHON sipKocTu
KomeTa gocTurHet 29 Hosibpsi. P/Jager (P/1998 U3) Becb mecsiL
nepemeLyaeTcs no cospe3gnto BosHuuero, umes Gneck okorno
11m.

Cpeau actepomaoB cambiMu sApkuMK (OT 8 Ao 9m) B HosiGpe
6yanyT Llepepa, Mannapa, Becta n Maccanus. Liepepa n Becta
aBuxyTcs no cossesgmio [lesbl, MNannaga - no cossesauio
mapel, a Maccanus - no cosse3guio OBHa.

nUs OTHOCUTENbHO APKMX (mo 9m ¢oT.)
ponronepunognyecknx nepeMeHHbIX 3Be3a (Habnogaembix ¢
TeppuTopum Poccum n CHI') makcumyma Gnecka B 3ToM mecsiLe
no aaHHbim AAVSO pocturHyT: RR SCO 5,9m - 3 Hoabps, Z
OPH 8,1m - 3 Hos16ps, S LIB 8,4m - 4 HosGpsi, RU HER 8,0m -
5 Hos6psa, T CEN 5,5m - 9 Hoss6ps, R BOO 7,2m - 11 Hosbps,
W AND 7,4m - 13 Hosabps, V CRB 7,5m - 13 Hosi6ps1, V CVN
6,8m - 15 Hoabpsa, S UMA 7,8m - 21 Hoabpsa, S BOO 8,4m - 21
Hoa6ps, V VIR 8,9m - 22 Hosbpsa, R PSC 8,2m - 23 Hoabps, T
SGR 8,9m - 23 Hoabps, R ARI 8,2m - 24 Hosi6ps, S UMI 8,4m
- 25 Hosbpsa, Z CET 8,9m - 25 Hos6pss, RY OPH 8,2m - 27
Hoa6psi, R DEL 8,3m - 27 Hosi6psi, R DRA 7,8 m - 28 Hos16ps1, S
ORI 8,4m - 29 Hos16ps.

Cpeau MeTeopHbIX MOTOKOB Buaumbix B Poccun n CHI
Hanbonee akTmBHbIMK ByayT CeBepHble Taypuabl U3 co3Be3aus
Tenbua (Makcumym 12 Hosibpsi - 5 MmeTeopoB B Yac), JleoHuab
(makcumym 17 Hosibpsi B 10 yacoB UT) c 3eHWUTHbIM 4acoBbiM
yucniom ot 15 meTeopoB u anbda-MoHouepotuabl 13
cosse3ana EgmHopora (Makcumym 21 HOsibpsi ¢ nepemMeHHbIM
4acoBbIM YUCIIOM).

OnepaTMBHble CBeAeHUsi O HeGeCHbIX Tenax M SABIEHUAX
MmetoTcs, Hanpumep, Ha http://astroalert.ka-dar.ru u Ha chopyme
Crtapnab http:/www.starlab.ru/forumdisplay.php?f=58 .

Odbemepuabl NnaHeT, KOMET U acTepPoOMAOoB, a TaKke KapThbl
BMAMMBIX NyTem no HebecHon cdpepe wumeloTCa B
Kanenpape Habnogatensa Ne 11 3a 2013 rog
http://images.astronet.ru/pubd/2013/09/22/0001293399/kn112013pdf.zip

AcmpoHomMmuyeckue seneHus 2013 2o00a
http://astronet.ru/db/msqg/1256315

AcmpoHoMu4eckue  siesleHust do 2050 200a
http://www.astronet.ru/db/msq/1280744

SlcHo20 Heba u ycnewHbIx HabnrodeHul!

http://moscowaleks.narod.ru u http://astrogalaxy.ru
(catimbi co30aHbl coemecmHo ¢ A. KpemeH4yyukum)
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AcmpoHomuyeckuli kaneHlapb Ha 201
http://www.astronet.ru/db/msg/1283238
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KoHTaKTbl

Kak opopmMuTbL noanucky Ha 6ecnnaTHbIN acTPOHOMUYECKUN XypHan «Heboceoa» |

Mopnucky MOXHO 0hOPMUTL B ABYX BapuaHTax: neyatHoM (MPUHTEPHOM) W 3NeKTPOHHOM. Ha meyaTHbIA BapuaHT
MOryT nognucaTtbecs Nobuteny acTpoHOMUK, Y KOTOpbiX HET UHTepHeTa (MM MHOWM BO3MOXHOCTMW MONYYNTL >KypHan)
npucnae obbl4yHOe MoOYTOBOE NMUCbMO Ha agpec pepakuumn: 461675, Poccusi, OpeHb6ypackass obmacmsb,
CesepHbill palioH, c. KambiwnuHka, Koznoeckomy AnekcaHopy Hukonaeeu4yy

Ha aToT e agpec MOXHO NpucbinaTb PYKONUCHbIE M OTneYaTaHHble Ha NPUHTepe MaTepuanbl Ans nydénukauuu.
Pykonwucu n nevatHble MaTepuansl He BO3BPaLLLAOTCS, MO3TOMY MpUChINanTe Konuu, ecnu Bam HyxxeH opuruHan.

Ha anekTpoHHbIN BapuaHT B popmate pdf MOXHO nopnvcaTbcs (3anpocuTb BCe NpeaplayLlme Homepa) no e-mail
pedakumm xypHana nebosvod_journal@mail.ru Tema coobLieHus - «[Mognucka Ha xxypHan «HebocBoay.

Bce Homepa MOXHO ckadaTb MO CCbifikaM Ha 2 cTp. 0bnoXKn
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