XYPHAN A8 IIOBUTENE

Temuan cropova Connua * Korga Conmue siopaetca ® AcTpoHOMUYECKMA KNI0Y ANA CPEAHENEKODON NETONMEH

Hebo rnazams pobotos ® Bunokns co crabunriouned waobpaosenun Ha npusepe Canon 15245 15 binoculars



. Knauru ais qoéurteseil aCTpOHOMUH
U3 cepun «AcTpodubdnoTera» o1 'AcTpoKA'

AcTpoHOMUYecKu kaneHpapb Ha 2005 rop (apxue — 1,3 M6) XypHan «3emns n
http://www.astrogalaxy.ru/download/AstrK_2005.zip, BceneHHasi» - U3gaHue ans
AcTtpoHoMunyeckumn kaneHaapb Ha 2006 roa (apxus - 2 M6) nto6uTenein aCTPOHOMUU C
s http://images.astronet.ru/pubd/2006/04/15/0001213097/ak_2006.zipjes 43-neTHei uctopueit
AcTpoHOMMUYecKuM KaneHaapb Ha 2007 roa (apxus - 2 M6) http://ziv.telescopes.ru

http://images.astronet.ru/pubd/2006/10/30/0001217237/ak_2007sen.zip
i ~ AcTpoHoMuueckun kaneHaapb Ha 2008 rop (apxus - 4,1 M6)
'i’ http /limages.astronet. ru/pubd/2007/12/03/0001224924/ak 2008big.zip
e T T . e .

ConHeque 3aTMeHue 29 mapTa 2006 rona u ero HabntogeHue (apxus — 2,5 M6)

http://images.astronet.ru/pubd/2005/11/05/0001209268/se_2006. zm_

ConHeu4Hoe 3aTtmeHue 1 aBrycta 2008 ropa u ero Ha6noaeHne (apxuB — 8,2 M6)

http://images.astronet. ru/pubd/2008/01/08/0001225503/se 2008.zip
il e

KomeTbl n nx metogbl nx |-|a6mo,qe|-mu (apxus 2 3 M6)
http //astroalax ru/download/komet observmg zZip

ACTpOHOMW-IeCKVIe XPOHUKMW: 2004 ron (apxuB - 10 M6)
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2004. pdf
AcTpoHoMUUeckne xpoHuku: 2005 roa (apxus — 10 M6)l..
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2005.zip
AcTpoHOMMUYeckue xpoHuku: 2006 ron (apxms - 9,1 M6)
http://images.astronet.ru/pubd/2007/01/01/0001219119/astrotimes2006.zip
AcTpoHOMMYeckue xpoHuku: 2007 rop (apxms - 8,2 M6)y

http://images.astronet.ru/pubd/2007/01/01/000121911 9/astrot|me32006 zZip
#

4B Mg pauki

" www.sciam.ru

npOTMBOCTOﬂHMﬂ Mapca (apxuB - 2 M6)*™ =
http://www.astrogalaxy.ru/download/Mars2005_2012.zipg*
= o)

Kasenaapb Hadaronatensi — Bam Heu3MeHHbIH CIyTHUK B ]-laﬁJ'lIO[lel-ll/lﬂX HeOa!

KH Ha ntoHb 2008 ropa http://images.astronet.ru/pubd/2008/05/03/0001227576/kn062008.zip
KH Ha nionb 2008 ropga http://images.astronet.ru/prd/2008/05/04/0001227603/kn072008.zip

B
o )

AcTpoHOMUYecKkasa MHTepHeT-paccbinka 'ACTPOHOMUSA ANA BCeX: He6eCHbIN Kypbep'.
(nepuogmnyHoCcTb 2-3 pa3a B HeAEN0: HOBOCTM aCTPOHOMMUMK, 0630p aCTPOHOMUYECKUX ABNEHUA HEAENN).

Mopnucka 3pechb! http://content.mail.ru/pageil_p_1 9436 . htm |/ T — i

N2res J_J,«aﬂ-mm

www.astronomy.ru |

«AcTpoHOMUYeckun BectHuk»
HL KA-OAP - http://www.ka-dar.ru/observ
| Moagnucka npvHumaeTcs Ha info@ka-dar.ru
http://www.ka-dar.ru/info/kdi-1.pdf
http://www.ka-dar.ru/info/kdi-2-06.pdf
http://www.ka-dar.ru/info/kdi-3-06.pdf
http://www.ka-dar.ru/info/kdi-4-06.pdf
http://www.ka-dar.ru/info/kdi-5.pdf
http://www.ka-dar.ru/info/kdi-6.pdf

«®oTo n Lludpar -
BCe O UndpoBom
OTOTEXHUKE
www.supergorod.ru

——y
BceneHHas. MpocTpaHcTBO. u
Bpemsi www.vselennaya.kiev.ua

ApxuBHble channbl xxypHana «He6ocBoa»: A =
Homep 1 3a 2006 rop http://astrogalaxy.ru/download/Nebosvod_1.zip ’
Howmep 2 3a 2006 rog http://astrogalaxy.ru/download/Nebosvod_2.zip s
Homep 3 3a 2006 rog http://images.astronet.ru/pubd/2006/11/29/0001218206/nebosvod_n3.zip ‘.
Homep 1 3a 2007 rog http://images.astronet.ru/pubd/2007/01/07/0001220142/nebosvod_0107.zip "'.
Homep 2 3a 2007 rog http://images.astronet.ru/pubd/2007/02/01/0001220572/nb_0207.zip
Howmep 3 3a 2007 rog http://images.astronet.ru/pubd/2007/02/15/0001220801/nb_0307.zip P
Homep 4 3a 2007 rog http://images.astronet.ru/pubd/2007/03/28/0001221352/nb_0407.zip ¥
Howmep 5 3a 2007 rog http://images.astronet.ru/pubd/2007/05/07/0001221925/neb0507.zip
Howmep 6 3a 2007 rog http://images.astronet.ru/pubd/2007/05/30/0001222233/neb_0607.zip
Homep 7 3a 2007 rog http://images.astronet.ru/pubd/2007/06/25/0001222549/nb_0707.zip
Howmep 8 3a 2007 rog http://images.astronet.ru/pubd/2007/07/26/0001222859/neb0807.zip a
Homep 9 3a 2007 rog http://images.astronet.ru/pubd/2007/08/23/0001223219/neb0907.zip 3
Howmep 10 3a 2007 rog http://images.astronet.ru/pubd/2007/09/25/0001223600/neb1007.zip b
Homep 11 3a 2007 rog http://images.astronet.ru/pubd/2007/10/30/0001224183/neb_1107sed.zip
Howmep 12 3a 2007 rog http://images.astronet.ru/pubd/2007/12/05/0001224945/neb_1207.zip
Homep 1 3a 2008 ropg http://images.astronet.ru/pubd/2008/01/12/0001225581/neb_0108.zip
Howmep 2 3a 2008 rog http://images.astronet.ru/pubd/2008/01/31/0001225856/neb_0208.zip
Homep 3 3a 2008 ropg http://images.astronet.ru/pubd/2008/03/03/0001226540/neb_0308.zip
Howmep 4 3a 2008 rog http://images.astronet.ru/pubd/2008/03/30/0001227059/neb_0408.zip
Homen & 2a 200K ran httn*//imanes astranet rii/nithd/200R/N5/N0R/INNN1227RR1/neh NANRK 7in




YBaxkaemsble
JIIOOUTEIH aCTPOHOMUM!

Jlero — mopa xaHuMKyn u OTIyCcKOB. B uioHe 3Be3aHOE
HeOO0 TOoke OepeT CBOeOOpa3HBIH  OTIMYCK, B
OCOOCHHOCTH B CEBEPHBIX INUPOTaX, TAEC HJACT
MOJISIPHBIA JCHb WM HACTYyHaroT Oenble Houu. Ho s
HAOMIONCHUN  CepeOpPUCTBIX  OOJNIAKOB 3TO  CaMBId
nyqmuii mepuoa. HaOmromaroTcst oHHM Jydille BCEro B
CpPEeHHX IIMPOTaX HA (POHE CYMEPEUYHOI'O CErMEHTA.
Ocraercs aBa Mecsla JI0 TIaBHOTO aCTPOHOMHYECKOTO
cobObiTusa Toga, a M1t Poccun u CHIT m Ommkaiiinero
momyBeka. llodHOE coHEYHOE 3aTMEHHE, KOTOpOoe
npomsoiineT 1 aBrycra 2008 roga, OyneT e TMHCTBEHHBIM
1o 2061 roma MOTHBIM 3aTMEHHUEM, XOPOIIO BUIUMBIM C
TeppuTopun Hamied ctpanbl. [loaTomMy mnoHsATHa Ta
TIIATENBHOCTh, C KOTOPOW IIIOOMTETN aCTPOHOMHU
TOTOBSITCA K 3TOMY YIUBUTCIHBHOMY H 3PCIHIIHOMY
cobbiTnio. CremyeT OTMETHTh, YTO YyXKe ceifuac
HaYajgach MPEIBAapUTENbHAS PETUCTPANNs YYACTHHKOB
SKCIEAUIUI ans HaOdromeHus 3aTtMeHus. Kommanus
Actp®ect (http:/www.astrofest.ru), Takum o0pa3om,
oOneruaer JIOOUTENSAM AacTPOHOMHM U HE TOJBKO
BO3MOYKHOCTb ITOTIACTh B TOJIOCY MOJHOTO 3aTMEHHs. B
KayecTBE OCHOBHBIX MECT PAaCIONIOKEHUS IKCIICTUIIHA
npemrarajorcsi  ropon HoBocubupck w  oguH U3
KYpPOPTHO-TYPUCTHUECKHX paiioHOB ['opHOrOo AunTas.
Oto emie ogHA BO3MOXKHOCTh BCTPETUTHCS CO MHOTHMHU
JMIOOWUTENIIMA aCTPOHOMHU W TIPOBECTH COBMECTHBIC
HaOmonenusi. IlonpoOnast mHpOpMaI HpeACTaBIcHA
Ha caiiTe www.astrotur.ru. Pemaknus kypHana Taxxe
IDTAHUPYET TMOE3IKYy B paiioH IMOJOCHI  IMOJHOTO
3atMeHus. K 3TOMy COOBITHIO TpHypOuYCHA M KHUTA U3
cepuu «AcTpoOuOIHOTEKa» (CCBUIKAa HA HEe Ha BTOPOM
cTpaHuiie o0JoXku). Bce meTHHE HOMeEpa KypHana B
OCHOBHOM OynyT paccka3piBaTh 0 COJHIIC U BCEM, YTO
CBA3aHO C CONHEYHBIMH 3aTMECHUSAMH. [losTomy
penakius XKIET OT Bac JII00BIe MaTepHabl, KacaloIHecs
MIPEICTOSIIEr0 3aTMEHHSA, a TAaKXKE CTAaThH, 3aMETKH H
dboTo 3aTMeHWI TPONUIBIX JeT. Bce oHU OymyT
OIMyOJMKOBAaHBI B WIOJIECKOM HOMEpE JKypHala, a B
aBryCT€ MBI YBHIUM Jydmiue (oTorpaduu 3aTMCHHS.
VYcenemHoi NoAroToBKY K 3aTMEHUIO !

Hckpenne Baw Anexcandp Kosnosckuii

XypHan ana nrobutenen actpoHomun «Hebocsoa»

M3naercs ¢ oktsiOps 2006 roxa B cepun «Actpobudnmorera» (ActpoKA)

B penaxiuu xxypHana - Jrooutean acrponomun Poccuu u CHI
Koppextop: E.A. UnkoBa, chizha@mail.ru ; nuzaiinep oomoxku: H. Kymuup, offset@list.ru

E-mail penakiuu: nebosvod journal@mail.ru (pesepsusbiii e-mail: sev_kip2@samaratransgaz.gazprom.ru)
Paccputka xxypHana: « ACTpoHOMHS JUTsl BceX: HeOecHBIH Kypbep» - http://content.mail.ru/pages/p 19436.html
Be0-caiiTsl: http://astronet.ru, http://astrogalaxy.ru, http://elementy.ru, http://ka-dar.ru, http://astronomy.ru/forum

Pepaxrop u uznarens: Koznosekuii A.H.

Csepcrano 29.05.2008

bOCR

Ne 6 2008, vol. 3

CoaepxaHue

4 HebecHu1li Kypbep (HosBocTu acTpoHomu)
12 3ses3na B KOpoHe

Sasapsa KoHoHosny, Badecrias XoHaeipes
16 TemHas ctopoHa ConHua

bopuc byrnrobaw
19 Koraa ConHue s3opsetcs

CserniaHa Bornowura
22 ACTPOHOMMUYECKUIA KNou Ans
cpefAHeBeKOBOW neTonucu
AnexcaHap XKypasersip
Heb6o rnasamu pobotos
Bragumup JluryHos, Anexcarap Ceprees
BuHoknu co crabunusauuen
usobpaxeHusa. ConHeuHbre
cseToPunbLTpEr Seymoursolar
Bayvecnas opanH
37 Heb6o Haa Hamu: UFONb - 2008
38 TlonesHas cTpaHWuJKa (cBeTo@ubTpbL)

26

Obnoscka: Tiatna na FOnutepe  http://astronet.ru
Vike mourn 300 ner B moiocaroii armocdepe FOmmTepa B TEIeCKON MOXKHO
H36H}0£[EITI) OrpOMHYI0, MOXOXYHK Ha BOJOBOPOT IHUKIOHHYECKYIO CHCTEMY,
u3BecTHyt0 kak bonbioe Kpachoe ITstho. B 2006 romy BO3HHK emie OJUH
KpaCHLIf[ OUKJIIOH. Bruto BHUOHO, YTO OH OGPHSOBEU'IC)I IOCIEC CIHUSIHUSA
HEOOJNBIINX, MMEIOMHUX (GOpMy oBajna CBETIBIX YparaHOB, M 3aTeM IpHOOper
CTpaHHBI KpacHOBaThli OTTeHOK. Ceifuac Ha lOmurepe mosBUIIOCH W TPEThHE
KpacHoOe IIITHO, KOTOPOE CHOBa 0Opa3’oBajloCh W3 MEHBIIMX OelecoBaThIX
UKIOHOB. Bce TpHU IISITHA BHUAHBI Ha 3JTOM H306pa)i(eH]/II/[, CO3JaHHOM Ha
OCHOBaHWH JaHHBIX, HOJTYYCHHBIX ¢ TOMOIIbI0 IIIMPOKOYroIbHOM U IIAHETHOH
kamepsl 2 Ha Kocmuueckom teneckorme Xa66ma 9-ro u 10-ro mas. IlstHa
BO3BBIIIAKOTCS HaJl OKPYKAOIUMHU 06J'IaK3.MI/[, W UX KpacHast OKpacka, BEpOATHO,
BO3HHKACT B Pe3yIbTaTe BHIHOCA ypAaraHoM BEIIeCTBa W3 Gojee TIIyOOKHX CI0eB
" BOBHeﬁCTBHH Ha HETO yJ'II)Tpa(I)I/[OIICTOBOFO CBETa. OHH&KO IIOKa TOYHO
HEM3BECTHO, KaKhe XMMHYECKHE MHPOLECChl MPOUCXOAAT B mATHaX. Pazmep
Bounbmroro KpaCHOFO IIsTHA OYTH B JIBa pasa IMpEeBOCXOOUT AUAMETP IIAHETBI
3emiis, a MONEPEeYHNK OOEHMX HOBBIX IATEH MeHbIIe auamerpa 3emin. Camoe
HOBO€ KpaCHO€ TIIATHO HaXOAUTCS JICBEC (3ar[az[Hee) OCTaJIBHBIX, OHO
pacronokeHo B Toif e mnojoce obnaakos, uro M Bonpmoe Kpacnoe IlsatHo, 1
JABMXKETCS K HEMY. Ecmu sto JABUIKCHHUC 6y£[e'r MPOIOJIKATECS, HOBOC IIITHO
BCTPETHTCS C TOpa3fo OOJNBIIMM YyparaHoM B aBrycre. Takoe MaccoBoe
TOSABJIICHHUEC KpacHBIX MATCH Ha }OrmTepe, BEPOSATHO, CBA3aHO C
KPYIHOMACIITA0OHBIM HM3MCHEHHEM KJIMMaTa: OKOJIO 3KBAaTOpa 3TOr0 Ta30BOTrO
TUraHTa CTAaHOBHUTCSA TCILICC.

Aptopei: HACA, Eponeiickoe kocMuyeckoe areHrctso, M. Bour, H. ne
Tarep (Kasudopuuiickuii yuusepceurer B bepkim).Ilepesoa: J1.10.IgetkoB

© Heboceoo, 2008
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I HebecHbin kypbep (HoBocTtu acTpoHOMIH) I

TeHeBble gena lOnuTepa

A —

Crossamer Rings

Main Ring

L]
Amalthea

Cucrema xoner IOnurepa. M3o6paxenue ¢ caifta
www.newsdesk.umd.edu

Hemeukne n amepukaHckme acTpOHOMbI, MO BCEN
BMOAMMOCTU, CyMenum OTbiCKaTb MNEepPBONPUYUHY
3arafjiouHbIX aHoManwui B cnabblix konbuax
nnaHeTbl-ruranTa lOnutepa.

B HoBomM wuccnepoBaHuu, onybnukoBaHHOM B
nepsomManckom Bbinycke xypHana Nature, y4yeHble
coobuatoT, 41O Hebonblwoe pacwupeHue
(BpinAAYMBaHME) camoro yganeHHoro Konbua,
Haxopsiuwerocss 3a npegenamu opobuTbl cnyTHUKa
lOnutepa Tebbl (Thebe), - Tak HasbiBaemoe Thebe
extension - u gpyrme OTKAOHEHUS OT MNPUHATOWM
mMopenun dopMupoBaHUA Konewy crnefyeT OTHECTH
Ha c4yeT B3aMMOAEeNCTBUA C MAaArHUTHbBIM MNonem
lOnutepa 4Yactuu nbinuM, BXOASAWWX B Konbua W
oKa3blBalLWMUXCA NonepemMeHHO TO Ha cBeTy, TO B
TEHW NNaHeTHl.

MbineBble konbua KOnuTepa obpasoBanuck B xoae

CTONKHOBEHUN KOCMUYECKUX obnomkoB c
HeboNMbWUMKN BHYTPEHHUMMU nyHamu - AppacTteen
(Adrastea), MeTtngon (Metis), AmanbTeen

(Amalthea) un yxe ynomsaHyToi TebGon (CnyTHUKK
nepeyvyncrieHbl MO Mepe MUX yAaneHUs OoT NnaHeThbl).
Bcero xe y lOnutepa Kk HacTosWwemMy MOMEHTY
HangeHo 63 cnyTHUKa. Mbinb, BblOUTanA c
NOBEPXHOCTN BHYTPEHHUX NyH, o6bpa3yeT OCHOBHOE
Konbuo, BHYTpeHHWWA opeon u euwe paBa bGonee
cnabbix U Gonee oTpaneHHbIX kKonbua (gossamer
rings). Paamep «koney (ux obwwun agunameTp
npesbllwlaeTt 640 ThiCSAY KWnomeTpoB) B
3HaYNTEeNbHON CTeneHn orpaHuyeH opbuTamm aTUX
yeTblpex nNyH, oAHako crnaboe "BbinAuyuBaHue",
3axogsuiee 3a opbuty Tebbl, p[o cux nop
NPUBOANMO YYEeHbIX B HEManoe HefOyMeHUe.

"OkasblBaeTCcs, pacllMpeHHas rpaHuua BHeELWHEro
koneua W Apyrue npuvyabl B konbuax Knutepa
OENCTBUTENbHO npegcrtaBnsioT cobon ero
"TeHeBble pena", - 3aasun [lyrmac laMunbToOH
(Douglas Hamilton), npodeccop acTpoHOMUM un3
amepukaHckoro YHuBepcuTeTa wTtaTta MoapuneHg
(University of Maryland). - Haxopacb Ha
okononnaHeTHONW opbute, nNbIAMHKM B KONbLax

nooyepefHO 3apsxawTCcsd W BHOBb yTpauuBawT
aNeKTpUYecKkUin 3apsag no Mepe TOro, Kak OHMU
npoxoaat yepes obnacTum, OCBELLEHHblE

CONMHEYHbIM CBETOM WU CKPbITbie B TEHU NMNaHeTHl.
OTn cucTtemaTtTumyeckue Bapumauum B 3apsagax
yactuy  nbinu no3sonsilotT el cBoeobpasHo
B3aMMo4eNCcTBOBAaTb C MOLWHbBIM MarHUTHbLIM Nonem
rasosoro ruraHta. B pesynbTate ManeHbkue
NbIMWUHKW BbITankMBaloTCs 3a npeaenbl NpexHen
BHEWHEW rpaHuubl KoNnbla, a COBCEM KpoOWeYHble
YyacTuubl faxe MeHSAKT HaKknoH cBoel opbuThl (T.e.
CBOW opbGuTanbHy opueHTauum)".

famunbToH wn ero coaBTop [apanbg Kpilorep
(Harald Krliger) wn3 repmaHckoro WHcTuTyTa
nccneposaHuin ConNHe4YHOW cucTeMbl obuwecTBa
Makca MnaHka (Max-Planck-Institut far
Sonnensystemforschung) wu3y4yunu paHHble Mo
pacnpepeneHuto ckopocTen n opbuTanbHbIX
opuveHTauun NbINMUHOK, NONYyYeHHble B MOMEHT ABYX
nepecevyeHun koneuy HKnutepa B 2002-2003 rr.
aMepuKaHCKOM MexnnaHeTHON cTaHuuemn
"lannneo" (Galileo). CobGcTBeHHO, knto4veBas
uHpopmauma 6bima pobbiTa B xoA4e nocrnefHero,
CMepTeNnbHOro MNOrpyXeHWs CaMOOTBEPXEHHOro
30HA4a B aTMocdepy rMraHTCKoOW nnaHeTbl. [JlaTyunkum
nbinn 3adUKCMpoOBanM ThbiICAYN CTONKHOBEHUN C
necynHkamu BenuynHom ot 0,2 go 5 MUKpPOH.
Kptorep aHanu3upoBan HOBbIN HabGop JaHHbIX, a
FamunbToH 3aHumancs cocTaBneHuem
KOMNbIOTEPHOW MOAenu, ydyuTbiBallWen nokaszaHus
npubopoB rMbHyuero annaparta, kak MoxHo 6onee
noapo6bHo onucbiBawlien noBefeHuWe MbIINHOK W
ob6bsicHsOWeEN Habnwpaemble 3KCUEHTPUCUTETHI
BCcex yacTtuuy. "B pamkax Hawen HOBOW Mogenu Mbl
MOXeM Tenepb O0ObACHMTL BCe Habnwopaembie
CTPYKTYpbl NbineBblX koneu", - noscHun Kpiorep.
Mo cnoBam NNaMWNbTOHa, MeXaHU3Mbl, BbIABEHHbIE
B XO[4e J[aHHOro uccnenoBaHWs, HOCAT BMOMHe
yHUBepcanbHbIA XapakTep W OTHOCHATCH Takxe K
nwobomMmy gpyromy HabGopy koneu, KOTOpbIMWU
obnapgatwT BCe ras3oBble TUraHTbl B  Halewn
ConHe4yHon cucteme wn (BeposTHO) 3a ee
npegenamu. [lpocto 3TuM addekTbl He Bcerga
NPOSABNAIOTCA C TakKoW OYEBUAHOCTbIO, Kak Yy
lOnutepa. "llegsHble 4acTuubl B WM3BECTHbIX Ham
konbuax CaTypHa, HanpuMmep, CINULWIKOM BENUKU K
MaCCWBHbI A4nA TOro, 4yTobbl NnognacTb NoA BNUAHWeE
BCeX 3TWX npoueccoB. JTO Kak pa3 u obbAcHAeT,
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noyemy nopnobGHble aHomManuu Tam He 6binu
3aMeyeHbl, - TOBOPUT aMepuKaHCKkun npodeccop. -
Hawwn pesynbTatbl MOryT TakxXe MNpPONUTb HOBbIN
CBET W Ha HeKoTopble acnekTbl GopMUpPOBaHUS
CaMuX nNnaHeT, MOCKOMNbKY 3apsXXeHHble YacTuubl
Nl CO BPEMEHEM Tak WMU WUHa4vye [OOJIXKHbI
o6beanMHUTLCA B 6onee kKpynHble Tena, U3 KOTOPbIX
3aTemM popmMupylOTCHA NraHeTbl U NyHbI".

BceneHHasi oka3anacb BaoBoe
fApye

Tlanaktuka M64 - [lypuoii ['ma3. ®oto NASA u Hubble Heritage
Team. M3o0paxenue c caiita http://grani.ru

HoBoe uccnepoBaHve, npoBegeHHoe GpUTaHCKUMU, HEMELIKUMU
1 aBCTPanNMNCKUMN acTPOHOMamu, NO3BOMUMO YCTaHOBUTb, YTO
Hawa BceneHHas Ha camom pene npubnuavTensHO BABOE
sApye, 4YeM Mbl MOXeM peanbHO yBuaeTb. [lpocTto Bcs
"nononHuTenbHas" wnnioMMHauma Gnaronomny4Ho “"cbepaetcs”
MHOFOYUCIEHHBIMW  CKOMMEHUSIMA  MbIn  (YrNepoaHbiMKM - 1
CUIMKaTHBIMU  YacTuLuamMy pa3mMepoM Mnopsigka HEeCKONbKUX
MWKPOH), KOTOPbIX OKa3anochb ropasgo 6onblue, Yem cHMTanochb
paHee (cooTBeTcTBylOlWlasi nybnukauMss - B BbiNycke
Astrophysical Journal Letters ot 10 mas).

Bepywmn aBTop wuccneposaHuss CanmoH [paneep (Simon
Driver) wn3 wotnanackoro YHuepcuteta CeHT-OHAptoca
(University of St Andrews) u ero konnerm wucnonb3oBanu
NPYHUMNMANbLHO HOBYKD MOAEeNb pacnpefenieHns nbiiv B
ranakTukax, cosgaHHyto KpuctuHon Monecky (Cristina Popescu)
n3 YhuBepcuteta LeHTpanbHoro Jlankawwupa (University of
Central Lancashire) n npodeccopom Puyapgom Tyddcom
(Richard Tuffs) n3 repmaHckoro WHcTuTyTa sigepHon usuku
O6uwecTtBa umeHn Makca lNnaHka, B COBOKYMHOCTU C AaHHbIMU
kaTanora ranaktuk Millennium Galaxy Catalogue, cobpaHHoro c
nomoulplo 2,5-meTtpoBoro Teneckona Wcaaka HbtoToHa (Isaac
Newton Telescope), koTopbii ycTaHOBMEeH Ha ocTpoBe Jla
Manbma (KaHapckue octpoBa, Vicnanus), n uenoro psaa apyrvx
MHCTPYMEHTOB. Mcnonb3yst 3Ty MoAerb, OMUCbLIBAKOLLYIO, Kak
Nbinb pacnpegeneHa OTHOCUTENBHO rnaBHbIX
MOPONOrNYECKNX  KOMMOHEHTOB  CKOMMEHWn  3Be3n B
LieHTparnbHbIX pervoHax W Auckax ranaktvk, W TaTenbHo
usmepvB Habnogaemble SPKOCTU OECHATUM ThICAY  ranakTuk,
NOBEpHYTbIX K 3emne noA pasHbIMM yrnamu, acTPOHOMbI
CMOINM TOYHO BbLIMUCAUTL Ty YacTb 3BE3JHOTO CBETa, YTO
GrokupoBaHa nbinbio.

Tak Kak nMbinb pacnpegernieHa B OCHOBHOM B AMCKax
cnuparnbHbIX ranakTuk, a He B WX MMOTHbIX LEeHTpanbHbIX
BbIMyKNOCTAX (Ganmkax), To Npu paccMaTpyuBaHWM ranakTuk "c
pebpa" Mbl BUAUM Gonblue MbiMM U MeHblue cBeTa. bes nbinu
Mbl Obl Habnopanu NPUMEpPHO OAMHAKOBOE KOMUYEeCTBO Mo-
pasHOMYy OPWEHTUPOBAHHLIX ranakTuk, a BOT "3anblfeHHOCTb"
KOCMOCa MpuBOAUT K TOMY, YTO ranaktuk "B npodusb" Mbl
BUOMM NpubnuantensHo Ha 70% MeHblue, YeM "aHdac". JTa
pasHuua W Mocnyxuna WCTOYHWMKOM KanubpoBKUM HOBOIO
meToaa.

HyXHO OTMeTUTb, 4TO 3a CcuYeT TepMOosAepHOro CuHTe3a B
Hedpax 3Be3g BO Bcew BceneHHoMm B HacTtosiee Bpems
NpoOU3BOAMTCA YyAOBULLHOE KONMWYECTB 3JHEprun - nopsigka 5
kBaZpunboHoB BaTT (5x10% BT) Ha KyGUUecKuit CBETOROII rof
(3Tto npubnusutensHo B 300 pa3 npeBOCXOAMT cpefHee
3HepronoTpebneHne Ha Hawen nnaHete). Lo cux nop
cynTanochb, YTO MNbiNb nornowaetr nuvwb nopsaka  10%
nNpou3BOAMMOrO TakMMm 0bpa3oM cBeTa B  OMNTUYECKOM
OuanasoHe (ras, coepxawmics B ranaktukax, nornowaet
N1LWb 0YeHb HebonblUyo AOMI0 3BE3AHOMO CBETA, a HeBMAMMOe
"TeMHOe BeLLecTBO" COBEPLUEHHO MNpOo3payHo). BaxHenwum
KpUTepveM npaBuUnbHOCTW paboTbl HOBOW MOAEnW cTano To,
4YTO 9Heprvs, nepeusnyyaemas (B MH@PaKpacHOM Auanas3oHe)
Nbinblo, MOrnoWalLer 3Be3gHbli  CBeT, CpaBHAMNacb C
3Hepruen, usnyy4aemon 3Be3gamu (4ero paHblue [06UTbCA
HWKaK He yAaBarnochb).

"BanaHc noaBeAeH naeaneHo, - yTBepxaaeT fokTop KpuctuHa
Monecky, - BnepBble Mbl MOMYYUNM MOSIHOE BCEBOJIHOBOE

npencrasneHue 3HepreTquCKOVI Mol BeceneHHown".

3BEHO CKpPbITON CeTH

Moct u3 TemHOil Martepun Mexay Abell 222 u  Abell 223.
M3zobpaxenue c caiira http://grani.ru
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MexgyHapogHasa rpynna acTpoHomoB U3  HugepnaHaos,
lepmaHm ©  ppyrMx cTpaH Bocnonb3oBanacb AaHHbIMU,
MonyyYeHHbIMU OpOUTanbHOM PEHTIEHOBCKON obGcepBaTopueit
XMM-Newton  ("HbloToH")  EBponenckoro  KOCMMYECKOro
areHtctBa (ESA), ona toro, 4tobbl OTbICKaTb YacTb CKPbITOrO
BelwlectBa BO BceneHnHoit (ny6nukaums B Astronomy &
Astrophysics Letters (A&A), npenpuHT BbIOXEH Ha cante
arXiv.org).

Peub nget He o Tak Ha3biBaeMom "TeMHOM" BellecTBe (dark
matter), a 06 obbl4HOW (6apWOHHON) MaTepuu, COCTOSILLEN U3
aTOMOB - HYKIMOHOB, 3NIEKTPOHOB - W APYINX YXE€ WU3BECTHbIX
Hayke 4acTul, KOTOpble NpOCTO He BWAHbI B 0OblYHblE
Teneckonsl. (Nluwe npubnuantensHo 5% Hawen BceneHHon
cocTouT M3 "obbl4HOrO" BellecTBa - MPOTOHOB, HENTPOHOB
(6aproHOB), KOTOpblE HapsAy C 3NIEKTPOHAMU 06pa3yoT aToMbI.
OcTanbHoe - 3TO HeynoBMMOe TeMHoe BellecTBo (23%) wu
"TemHas aHeprus" (72%).) [ecstunetve Hasag 6bino
npeAckasaHo, 4To NpuBnU3UTENbHO MOMOBWMHY HeAoCTaloLLen
YacTn "HopmanbHOro" BellecTBa MOXHO OTbiCKaTb B BWAe
Ypes3Bbl4aiHO paspeXeHHOro rasa, 3anosiHsALWero obLwupHbIe
NpOCTpaHCTBa MeXAy ranakTukamu.

MpakTuueckn Bce BewecTBO BO BceneHHon cobpaHo B
TUraHTCKue CTPYKTypbl - CBOEro pofa HEBWAWMYIO CeTb, B
Hanbornee NMMOTHbIX y3rax KOTOPOW, TOYHO Mayku, "BoccegatoT”
ranakTuyeckne CKOMMEHUs -  KpynHewuwme  CTPYKTYpHble
eaMHULbI Hawero mMupa. ACTPOHOMbI AaBHO MOAO3peBanu, YTo
NpoTSHYTblE OT y3ra K y3ny "HUTK" 3TON CeTU NPONIOXEHbI
rasom, VMeWwyM Hebonbllyld MMAOTHOCTb W BbICOKYIO
Temnepatypy (10°-107 kerbBMHOB), YTO NO3BOMSET UM U3Ny4aTh
B pPeHTreHe (CM. ahdEKTHYIO aHUMaLMIO Ha CanTe repMaHCcKoro
AcTtpodmandeckoro  mHcTMTyTa O6wectBa wumeHu Makca
MnaHka). K coxaneHuto, nMeHHo GonblLuasi pa3pexxeHHOCTb rasa
CTaHoBMNacb A0 CUX NOP  MOMTM  HENpPeodonMbIM
npenaTcTBUEM ANSi ero 06HapyXeHust.

OpHako Bbicokas yyBcTBUTENbHocTb XMM-Newton n HekoTopoe
Be3eHbe (yaauHasi OpueHTaums HUTU NPaKTUYECKU BAOMb NIUHUK
BM3MPOBaHWS)  MO3BOMWUMW  HAKOHEL  MAEHTUUUMPOBATL
Hanbonee pasorpeTble YacTu 3Ton "BCemMmpHon cetn". Mexay
OBYyMsi ckonneHusimu  ranaktuk, Abell 222 un Abell 223,
pacnornoXeHHbIMU Ha pacCTosiHUM 2,3 Munnuapaa CBETOBbIX
net ot 3emnu, yaanocb paccMOTpPeTb COeaAVHUTENbHbIN "MocT"
13 MCKOMOrO ropsivero rasa, usnyvaroulero B gnanasoHe 0,5-2,0
KMIO3MEKTPOH-BONbT. HOBOE OTKpbITME Temnepb MOMOXET
nonyuutTb M OTBETbl Ha BOMPOCbI 0O 3BOMIOUMU BCEN 3ITOW
rno6anbHol CTPYKTYpbI.

"PasorpeTbli ra3, KOTOpbIA Mbl HabnogaemM B HUTEBUMOHOMN
nepemblyke, NpeAcTaBnsieT cobo, BEPOSITHO, CaMblli FOPSYUA 1
CaMbll NNOTHLIA parMeHT Ton AN dY3HON KOCMUYECKON CETH,
4YTO cofepxuT B cebe NpubnuanTensHO NONoBuUHYy HGapvoHHOro
BelwlecTBa Bcen BceneHnHon", - ckasan Hopbept BepHep
(Norbert Werner) 13 ronnaHackoro WMHCTUTYTa KOCMUYECKUX
uccrnegosaHmn  SRON, KOTOpbIAi ~ BO3rmaswun  paboTy
MeXAyHapoAHOM rpynnbl. A BXOOMBLUMA B 3Ty >Xe rpynmy
MockBu4y Anekceit PuHoreHoB, paboTaloluMili B repMaHCKOM
WHcTuTyTe BHesemHon dusmkm O6uwectBa wumeHn Makca
Mnanka (Max-Planck-Institut fir extraterrestrische Physik -
MPE), nosicHWn, 4TO OTKpblITUE CaMbIX pas3orpeTbiX U3
"nponaBwunx 6GapuMoHOB" HEOOLIKHOBEHHO BaXHO TeM, 4TO
no3BonseT Tenepb cAenaTtb NpaBuUmbHbINA BbIOOP U3 psaa novTu
paBHOMNpaBHbIX Mogenen. [deno B TOM, 4YTO onpegeneHHas
YacTb 9TMX MOAenen npefckasbiBana, 4YTO HegocTawlime
6apuoHbl HYXHO WckaTb B opmMe ropsyero rasa, OAHako
JeTanu, OTHOCsILUMECs K 3KCTpemarbHbIM TemnepaTtypam, oT
MoZenu K MoAenu Bce-Taku pasHUuchb.

"Mbl cToMM B camMOM Hadane Gonbluoro nyTu. YTobbl U3yunTtb
pacnpefeneHve BeLLEeCTBa B paMKax KOCMWYECKON CeTW, Mbl
OOMKHbI ByaemM HaWTW elle MHOXeCTBO NoAoOHbIX cuctem. B
KOHEYHOM cYeTe, BO3MOXHO, MpuaeTcs [faxe 3anyckaTb
cneumanusnpoBaHHyl0 KOCMMUYeCKyto obcepBaTopuio Ans Toro,
YTOObI PACCMOTPETL 3NEMEHTbI TAKON MUPOBOWN CETU C ropasfo
6onbluMM paspeLleHeM, Yem 3TO MO3BOSIUT HaM COBpPEMEHHas
TexHuKa. Hawm pesynbTaThl naot BO3MOXHOCTb
cdopMynmpoBaTb KOHKPETHble TpeboBaHWS K 3TUM rpaayLLUmMm
mMuccuamM", - 3aknovaeT Hopbept BepHep.

LLikana acTpoHOMUYECKUX
paccTossHUN: o4yepeaHON KpU3unc

«AHTEHHBI» 33/1al0T HOBBIE BOIPOCHI acTpoHOMaM. M300paskeHue ¢
caiiTa http://www.universetoday.com

PesynbTaTbl HabnoaeHU Napbl B3aMMOAEWCTBYIOLLMX ranakTuk
NGC 4038 u NGC 4039, u3BecTHbix bnarogapsi cBoemy
XapaKkTepHOMY BUAY Kak BHEranakTU4ecKuin OOGbeKT «AHTEHHaY,
NPUBENMN K MU3MEHEHWMIO OLIEHKM PacCTOSAHUSA 40 HUX ¢ 65 MnH. go
45 wMnH. cBeToBbix neT. Kak coobuwaetr Space Daily,
HabnogeHust GbiNM NpoBedeHbl C MOMOLLbI  KOCMUYECKOTO
Teneckona Xabb6na wccnepoBaTtenbckon rpynnon  KOxHon
€BpOonencKon obcepBaTopuu (ESO).
O6bekT «AHTEHHa» Haxogutcs B co3Be3guu BopoHa. 370
Hebomnblloe co3Be3dMe PacriofioXeHO MeXAy CO3Be3ausamu
Oesbl n vapbl 1 xopowo BuAHO Ha Tepputopun Poccum
(HeBbICOKO Hag ropu3oHTOM K toxxHee CeBepHoro [NonsipHoro
Kpyra) ¢ mapTa no anpenb. HeBoOpyxeHHbIM rnasoMm u B
Hebonblne nobuTenbckue Teneckonbl «AHTEHHa» He BUAHa
(spkocTb okono + 11,2 3Be3gHON Benu4MHbl). Ha nonyyeHHbIX
KOCMUYECKUM  TENEeCKornom  M300paXeHWsax  acTpoHOMam
yAanocb BblAENUTb OTAEMbHbIE 3Be3dbl, B TOM uucre —
KpacHbI€ rMraHTbl C OTHOCUTENbHO CTabUNbHOW CBETUMOCTLIO, U
MO HWM YTOYHWUTb PacCTosiHME [0 ranakTuk. Tem cambiM
notpeboBancs nNepecMoTp OCTallbHbIX XapakTepucTuk W
napameTpoB obbekTa — OfHOW M3 Haubornee U3y4YeHHbIX nap
B3aVMOJENCTBYIOLUMX ranakTuK. YMeHbLUeHne pacCTosHUA [0
«AHTEHHbI» W, COOTBETCTBEHHO, €€ pa3MepoB MO3BOMUT
06bsACHUTL NpoucxoasiLimMe B Hel npouecchl 6e3 npueneyeHus
aKCTpaBaraHTHbIX Teopwui. [locnegHue  acTpoHOMUYEckue
uccnegoBaHUst — B YaCTHOCTW, U3MEpeHVe  3Be3HbIX
napannakcoB C MOMOLUbO  PagUOUHTEP(EPOMETPOB  CO
cBepxanvHHou 6a3on — yxe No3Bonvnu, B 4acTHOCTH, caenaTtb
BbIBOJ O TOM, YTO TymMaHHocTb OpuoOHa HaxoguTCs MPUMEPHO
Ha 20% Onwke K HaMm, 4YeM cuuTanocb paHee. PaHee
uccnepoBarernbckasi rpynna rnog pykoBoACTBOM JHpto Xosenna
(Andrew Howell) n3 yHueepcuteta TOpOHTO Ha OCHOBE aHanusa
OaHHbIX acTpoHoMMYecknx o63opoB Supernova Legacy Survey
n Higher z Supernova Search cgenana BbiBOAg O TOM, 4YTO B
bonee paHHMe 3anoxu pa3BuTMSA Hawew BceneHHon (B pamkax
koHUenuun bBonbworo B3pbiBa) abcontoTHasi CBETMMOCTb
CBEPXHOBbIX Obina Gonblueit, Yem B Hally 3noxy. JTo, B CBOO
oyepedb, Takke O3HayaeT, 4TO LWkKana acTPOHOMUYECKUX
pacCTOSHWIN, MPU MOCTPOEHUM KOTOPOM WUCMOMb3YHTCS OLEHKU
CBETUMOCTM CBEPXHOBbIX, HYyXJaeTcs B rnybokon pesu3uu.
[MepecmoTp LWKanbl aCTPOHOMUMYECKUX PaCCTOSIHUA, B CBOHO
ouepenb, MOXET NMPUBECTM K NEPEOLIEHKE 3HAYEHUsS] OOHON U3
byHOAMeHTarnbHbIX ~ KOCMONOTMYECKMX  BENMUYMH  —  Tak
Ha3blBAEMOW «MOCTOSIHHOM Xabbna» — WU, B KOHEYHOM uTOre,
BO3MOXHO, COBPEMEHHON KOCMOMOrMYECKON MoAenu BoobLie.
MpusHakoB «Hebnarononyymsi» B COBPEMEHHON KOCMONOornm
nosiensietTcs Bce 6onblue. OQHUM M3 HMX CTano obHapyXeHve B
2007 rogy B xoae peanusaumu ceteBoro npoekta Galaxy Zoo
NPU3HaKoB acuMMeTpuM B JOnsxX Habnogaemblx ¢ 3emnu
cnupanbHbIX ranakTuK, 3aKpy4YeHHbIX «M0 YacoBOW CTpemnKe» u
npoTvB Hee. JTOT pakT, ecnm OH HavgeT NOATBEPXAEHVE B
xo4e AanbHewLmnX uccrnefoBaHuin, HenpocTo byaeT O6bACHUTL
Ha 6a3e MONoXeHU COBPEMEHHON KOCMOJIOMYECKON MOAENu.
TekcT: cnews.ru

http://www.oko-planet.spb.ru/
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HACA nnaHupyeT coBeplUMTDb
NUNOTUPYEMbIN NOSET Ha
actepova

a o ol 5
Ieperie mroau Ha actepouse. Vzobpaxkenue ¢ caiita

http://www.lenta.ru/

B crnepyowem mecsue cotpygHuku ayx ueHTpoB NASA —
Kocmuueckoro LeHTpa MMEHN [xoHCoHa "
MccnepoBaTenbckoro UeHTpa MMeHuM Jumca — onybnukyioT
paboty, B KoTopon OygeT npeaniokeHo  OTNpPaBUTb
nunoTupyemyio muccuio Kk actepougy 2000 SG344, coobliaet
OputaHckas raseta The Guardian.

B 2000 rogy cuutanock, 4to 2000 SG344 B 2030 rogy moxet
CTOMNKHYTbCS C 3emnen, npu4eM BEPOSTHOCTb  3TOrO
pocrtatoyHo Bbicoka: 1 k 500. MNocnepytolwime HabnoaeHus,
OfjHaKo, MoKasanw, YTO pearnbHas OMacHOCTb 3HAYUTENbHO
HIDKE U, XOTS acTepous GyaeT HEOOQHOKPATHO MpUBNKaTLCS K
3emrne, CTONKHOBEHWS HE OXMaaeTcs.

OunameTp 2000 SG344 cocTtaBnseT okono 40 MeTpoB, macca,
no pgaHHeiM  nporpammbl - NASA no  uccnegoBaHuio
0OKONO3eMHbIX 06beKTOB — okoso 70 Teicsy TOHH. The Guardian
NPUBOAMUT APYryH0 OLEHKY — OKOJIO MUISIMOHA TOHH.

Mo p[aHHbIM raseTbl, WHXEHEpbl MpeanoXxaT OTNpaBuUTb
kopabnb "OpwuoH", KOTOpbIA NpuAeT Ha 3ameHy LwaTTnamM, B
nytewectsme K acrtepougy u obpatHo —  obuen
ONUTENBHOCTBLIO OT TPEX A0 LeCcTU MecsiueB. [1Ba acTpoHaBTa
NpoBeayT Ha NOBEPXHOCTU acTepounaa Heaenoo-aBe.

B pabote (oavH 13 aBTopoB — Pob J1aHauc, nHxeHep B LEHTpe
umeHn [xoHcoHa), koTopasi 6yaeT onybnukoBaHa B XXypHane
Acta Astronautica, yTBepxaaeTtcs, YTO aKcrneauuusi no3BonuT
uccneposatb nctoputo ConHeYHOM CUCTEMbI, @ Takke MEeTOAbI
3almThl OT MOTEeHUManbHO onacHbIX actepouaos. Kpome Toro,
akcnegMums MoXeT cTaTb "penetuumen” NUNOTUMPYEMbIX
mucenn Kk Jlyhe un k  Mapcy. bBymyt nposepeHbl
MCUXONOrM4YeckMe  MOCMNeACTBUS  ONUTEMbHbIX  MUCCUNM,
BO3MOXHble Npobrnembl paboTbl B  OTKPLITOM KOCMOCE.
ACTpPOHaBTbl CMOTYT MpOBEPUTb MeTodbl MpeBpalleHns
U3BMeYeHUss MNUTbEBOM BOAbl, MPUrOAHOrO ANs  AblXaHusi
KkMcrnopoda W, BO3MOXHO, BOAOpoAda Ans  Jo3anpaBku
nBuratenen n3 NnognoBepxXHOCTHOrO NbAa.

Kopabnb npegnonaraetcs otnpaeuTb k 2000 SG344, koraa ToT
B ouyepegHon pa3 npubnuantcs Kk 3emne. [lockonbky
rpaBuTaumsa actepouga oveHb mana, "OpuoH" pomxeH Gyget
CaMOCTOSITENbHO MPUKPEMNUTLCSE K HEMY — BO3MOXHO, C
MoMoLLbI0  creuunanbHbix — sikoper.  CKOpOCTb  OBUXKEHUS
acTepoua CoCTaBnsieT okono 45 TeiCAY KMIIOMETPOB B 4ac,
NMOSTOMY TEXHWYECKM 3Ta 3aaya JOCTaTO4YHO CIOXHA.

TekcT: http://www.lenta.ru/news/2008/05/07/nasa/

EBpona npMoTKkpbIiBaeT CBOU
TalHbI

CeTb MHOroYMCreHHbIX NMHWIA Ha cnyTHuke tOnutepa Espone
BrnepBble O0OHapyxeHa KOCMUYeckum 3oHAoM «Bosioxep-1» B
1979 ropy. Annapat craptoBan 5 ceHTabps 1997 roga v crtan
nepBbIM MEXMMAaHETHbIM KOCMUYECKUM Kopabnem, AOCTUrLLUM
OByx nnaHet ConHeYHon CUCTEMBI.

Crenpr Ha Espone
http://www.universetoday.com

N3o0paxenue c caiita

K HacTosilleMy BpeMeHW KayecTBeHHble doTorpacdum
cnyTHUKoB KOnuTepa nonyymnu Takke 3oHabl «anuneo» u
«HoBble ropun3oHTbI». W306paxeHns Esponbl no3sonmnm
NPWATU K BbIBOAY, YTO NOBEPXHOCTb CryTHWUKa KOnuTepa He
4YTO WHOE, KaK TOMCTbIA MHOFOKUIIOMETPOBLIA CrON NbAa,
nog KOTOpbIM MO NPEeanoSIOKEHUSAM Y4YEHbIX CKpblBaeTCs
XUOKUA OKeaH, OKyTbiBawowwui HebecHoe Tero. B aTom
oKeaHe BO3MOXHO HanuymMe opraHU4Yeckom XXM3HU, No3TOMYy
KOCMUYeckue areHTcTBa nnaHvpyT 3anyck
aBTOMaTUYECKUX UCCRefoBaTenbCkUX 30HAOB Ha Espony.
Ho noka HOBble KOCMMUYECKME MPOEKTbI TFOTOBSATCA K
peanu3auun, U3yyeHue MOBEPXHOCTU eAsHOro CnyTHUKa
NpMBOAAT K HOBbIM OTKPLITUAM.  YYeHble U3 MHCTUTYyTa
KapHern (Carnegie Institution’s Department of Terrestrial
Magnetism) TwaTensHO M3y4unyu UMEeKLLMecs CHUMKU, U
Hawnm  obbsicHeHWe  yAMBWUTENbHLIM  AyroobpasHbim
«KaHanamy, nepecekawLLm nosepxHocTb EBponbl, nHoraa
6onee yem Ha 500 kunomeTpoB. ATO, HE CMOTPS Ha TO, YTO
paguyc CrnyTHUKa COCTaBfsieT BCEro MOMTOPbl ThICAYM
kunomeTpoB. HeobGbluHble o6pa3oBaHus kak  ByaTo
HayepyeHbl TMraHTCKMM LUMPKYNEM W BeCcbMa OTNMYatoTCs
OT XaOTUYHO CCHOPMUPOBAHHBIX TPEWMUH B  MOLLHOM
neasiHoM naHumpe. B HEKOTOpol CTENEHW OHWU MOXOXWU Ha
crnen  Komeca, nepemMeLLalollerocsl Mo OKPYXKHOCTW.
Wccneposatenu npuwnu K BbIBOAY, YTO CHOPMUPOBATLCS
Takue BnaguHbl Mornu Gnarofapsi.... OCU BpalLeHWsl MyHbl
Onutepa, nontoca koTopor cmecTunuce Ha 80 rpagycoB OT
CBOErO MEepBOHAYasribHOrO MNOMNOXeHWs. MHave, paHblue
rontoca HaxOAUNUCb B HbIHELUHUX  3KBaTOpUanbHbIX
obnactsix EBponbl. Y4eHble BbIACHUNN, YTO Takoe ANUHHOE
nyTelecTBUe MOSIOCOB CBSA3AHO C YTOMLEHNEM NeasiHOro
Cnosi B MONSIPHbIX paiioHax, BCNeACTBME Yero obpaso.arics
oncbanaHc  Mmacchl, nNpuBedled K eCTECTBEHHOMY
CTPEeMneHnto BpaLLatoLerocs HebecHoro Tena
YPaBHOBECUTb BO3HMKLLYK HeycTonynBocTb. MNoaTomy ock
BpalleHnss cMmellanacb [0 Tex Mop, Moka He 6bino
OOCTUIHYTO HOBOe YycToiumBoe cocTtosiHue.  [MopobHoe
SIBNEHWE XapaKTepPHO He Tonbko Ansi crnyTHuka KOnuTepa.
CwmelleHune nontocoB Habnogaetcs u y 3emnu, n'y Mapca,
a B nocriejHee BpeMsi Takoe NoBeAeHVE OCY OGHaPYXXeHO 1
y cnyTHuka CaTypHa QHuenaaa. [Noxoxe, nepeopueHTaums
MOMOCOB — 3aKOHOMEpHoe sBrieHWe B cpefe nnaHeT
3eMHOM [pynnbl, a Takke CNyTHUKOB nnaHeT. [aHHoe
uccrnegoBaHWe  MO3BOMWMO  FPYMMNe  YYeHbIX  MOonyyYnuTb
He3aBMNCUMMbIE CBUAETENLCTBA HANWMYMS XUOKOTO OKeaHa
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BOoObl MoA «kopkol» nbpa. CTonb Gomnblioe cmelleHue
MoMcoB - nNyywee MOATBepxAeHWe 3ToMy. XoTA
TemnepaTtypa noBepxHocTV EBponbl He MOXeT npesbiwaTh
TOYKYy 3aMep3aHusi BoAbl, TEM HE MeHee, CyLlecTBOBaTb
BOZJE B XWAKOM COCTOSIHUM NO3BOSMSET TEMMO Heap, a Takke
HEPrusi MPUIMBHBIX YCUIWIA OT TrPaBUTALMOHHOIO Mons
lOnutepa. [MogpobGHble  pe3ynbTaTbl  MUCCREAOBaHUIA
ony6nukoBaHsbl B xypHarne Npupoaa (Nature). EurekAlert

MpuTtAXeHne mapcuaHCcKoro
nosca

IlepBblii CHUMOK OKpPYKaIOIEro JIaHmadTa Mocie MOCaIKH.
M3zobpaxenue c caiita http://science.compulenta.ru

ABTOMaTMyeckass MexnnaHetHast cTtaHumst NASA "®eHukc"
(Phoenix Mars Lander), coBeplmBLIas ycrneLuHyto nocagky Ha
Mapc B6nm3n ero ceepHoro nomtoca 25 mas B 16.38 no
TMXOOKeaHCKOMYy BpeMeHu (26 mas B 3.38 mck), nepegana Ha
3emnio nepsble doTorpadun, MokasbiBatoLime, YTO Mnocagka
NpousoLLna B PaBHUHHOW MECTHOCTW, @ caM annapar 4yBCcTByeT
cebsi npekpacHo.

"Mbl HabnitogaeM OTCYTCTBME KPYMHbIX KaMHeR, KoTopble
oXxuganu yeBuaeTb, HO BMeCTe C TeM Ha MecTe Mocagku
obHapyxeHbl Te HeoObl4Hble MOMUroHanbHble CTPYKTYpSI,
KOTOpble paHee yxe HabnoganMcb Hamm M3 Kocmoca [c
NOMOLLBI0 OpbuTanbHbIX annapaTos]. Jlbga Ha noBepxHOCTU
nrnaHeTel B 3TOM MeCTe HeT, OJHaKO Mbl Hafgeemcs, YTO OH
OyneTt obHapyxeH Ha HebGonbLion rnybuHe", - noscHun lMutep
Cvmut  (Peter Smith) wn3 amepukaHckoro  ApU3OHCKOrO
yHuBepcuteta (University of Arizona, TycoH), KkoTopbIf
OCyLLeCTBNAeT Hay4yHoe PYKOBOACTBO [AaHHON MapCMaHCKOM
MUCcHen.

MepBbIt paguocurHan o6 ycnewHon nocagke 6bin NonyyeH B
16 yacoB 53 MUHYTbI 44 ceKyHObl MO TUXOOKEAHCKOMY BPEMEHMN
(3.53.44 wmck), 15 MuHYT noTtpeboBanocb pagvoBoOfHaM Ans
TOro, 4To6bl AocTUYb 3emnu. CornacHo 3aaHHoOW nporpamme,
"®eHnKc" NnpekpaTun nepepady curHana o nocagke cnycrs OgHy
MWHYTY nocrne "npumapcuaHvBanms”, 4Tobbl NCMOMNb30BaThb BCHO
OCTaBLUYIOCSI 3HEPruio ANsi OTKPbITUA NaHenen COMHEeYHbIX
Gartapei 1 Ha Opyrve KpUTUYeCcKU BaxHble AenctBuda. Cnycrts
npnbnmanTensHO ABa Yaca nocne Nocaakv OH BHOBb Bbiles Ha
cBsi3b, 4TOObI MopagoBaTb CBoux cospaTenei. [lepBble
nepefaHHble UM CHUMKM MOATBEPAMIIN, YTO NaHEenn CONMHEYHbIX
6arapen, cTonb HeobxoanMble ons obecneyeHus
aHepreTMyeckux  noTpebHocTel  annapaTa,  pa3BepHyThI
OOMKHbIM ~ 0Bpa3oM, a MauTbl, Ha KOTOpbIX KpensTcs
cTepeokamepbl W MeTeoponormyeckme npubopbl, 3aHANM
3afaHHoe BepTuKanbHoe NoroxeHue. CurHan,
noaTBepxaarwmi, 4to "®eHnkc" nepexun nocagky, a Takke
nepejaya nNepBbiX  CHUMKOB  OCYLUEeCTBNANacb  Yepes
opbutanbHylo MapcuaHckyl ctaHumio "Mapc-Oguccen” (Mars
Odyssey), nepefaBaBLlyl0 B CBOW oO4epedb CUrHanbl B

FongctoyHckun LeHTp NASA B KanmdopHuM, Ha aHTEeHHbI ceTu
Deep Space Network.

Bnpouem, kno4eBon 3KCNEPUMEHT, paau KOTOPOro B OCHOBHOM
1 6bin 3anyLieH "®eHukc", Bce elle Bnepeaun. Annapar LOIKeH
OyaeT ¢ nomMoLpblo cBoel 2,5-MeTpoBOV aBTOMAaTUYECKON PyKM-
MaHuUMynsTopa nony4nTb 06pasubl rpyHTa ¢ rnyOuHbI NPUMEPHO
0,6 meTpa (3eMHbIX Y4YEeHbIX MHTEpeCyeT ned, KOTopbln 3aneraet
nop noBepxHocTblo Mapca) n npoTecTMpoBaTth MX Ha Hanmuune
XVMUYECKUX  KOMMOHEHT, CBSI3@aHHbIX  C BO3MOXHOW
XKU3HEAEATENBHOCTbIO MUKPOOPraHU3MOB.

HyXHO OTMeTWTb, YTO U3 oaMHHaZuUaTV MpeablAyLLMX MOmMbITOK
coBepwmnTb nocagky Ha KpacHyto nnaHeTy, MOMHOCTbIO
yCheWwHbIMU  cunTatoTcs Bcero nsite. W Bce OHWM  Gbinu
amepukaHckumun.  CoseTckuii  annapat  "Mapc-3", koTopbi
nepBbIM COBEPLUMN MsrKyto nocaaky Ha Mapc (2 gekabps 1971
roga), ycnen nepegatb curHan o6 ycnewHow nocafgke, Ho
cnycts 20 cekyHO ero nepefatyvk Bbillen M3 CTpos (npu
TPaHCNMPOBaHWM  OKpYXalollen naHopambl), He MO3BONUB
nepefatb HUKaKoM codepXaTerbHOW Hay4yHoW WHdopMaLuun.
BosmoxHO, oH noctpagan ort OyleBaBluei Torga MbiNeBow
Gypw.

OcyuiecTBneHve MsArkoM nocagkm Ha KpacHyiwo nnaHety
BbI3blBaeT Hemanble TpyaHocTu. [leno B ToMm, 4TO cpefHee
OaBreHve y noBepxHocTM Mapca npvMepHO Takoe e, Kak Ha
TpUaLUaTUKMIIOMETpPOBON BbicoTe y 3emnu, To ecTb Mapc
obnapgaeT aTtmocdepoil, HO OHa O4YeHb CUIIbHO paspexeHa.
Korga annapat, ABUXYyLUMIACS C BONbLLOW CKOPOCTLIO, BIETaeT B
3Ty atMocdepy, OH MOXET pasorpeTbCsl [0 KPUTUYECKUX
TemnepaTtyp M paspywuTbCA OT Meperpy3ok, OAHAaKo Koraa
CKOpOCTb BXO[a YXKe roralleHa, Ta e aTtmocdepa yxe He B
cunax MoMouYb 3aMeArneHu0 CKOPOCTWM - Kyror napaluioTa,
cnocobHoro obecneynTb KOM@OPTHYO MOCaAKy, [AOJDKEH
npeBbllaTh MO CBOMM pa3Mepam KpynHbii cTaguoH. lMocagky
Ha Mapc coBepwnTb ropasgo TpyaHee, Yyem Ha JlyHy, koTopas
npakTU4ecku nueHa atmocdepsbl, 1 Ha BeHepy, obnaaatoLyto
aTmMocdeport CTofMb NAOTHOM, YTO AaXe CPaBHUTENbHO KPYMHbIN
rpy3 MoXeT ObITb CnyLleH Ha COBCEM HEOOIbLIOM MapallioTe.
BoT nouemy Ha Mapce npuxoautcs NpUMEHSATb BECb U3BECTHbI
apceHan CpeacTB Ansl OCYLUECTBIIEHWS MSrKOW nocagku: u
aspoAMHaAMMYECKMN  TOPMO3HOW  3aLUMUTHBLIA  9KPaH-KOHYC,
nepeBbiM MpuHUMalWmn Ha ceba ypap artmocdepbl, W
napawioTbl, M TOPMO3Hble [ABWraTenbHble YCTaHOBKU, W
cneuunanbHble aMopTU3aLMOHHbIE MOKPLITUS. ..

Kpome "®deHukca" moxsactaTbCsi YCMELUHOW MSArKOM nocagkow
Ha 3Ty nnaHeTy moryT Tonbko "BukuHrn" (Viking) - "BukuHr-1" n
"BuknHr-2", - nocafiovHble MOaynM KOTOPbIX B Utone 1 ceHTsbpe
1976 roga coBepwwunu BbiCaKy Ha MOBEPXHOCTb MNaHeTbl Ha
pacctosHum 6,4 TbICSYM KUIOMETPOB JApyr OT AJpyra u
npopaboTanu Tam, cooTBETCTBEHHO, A0 1982 1 oo 1980 roga. C
Tex nop Ha Mapc npubbinu elle Tpu mapcoxoaa (MOMMMO Bce
ele paboTatolwmx Tam Spirit 1 Opportunity, peyub aeT Takke u
o Mars Pathfinder, 3anyweHHom 4 pekabpsa 1996 roga wu
npumapcuanmeliemcs 4 utona 1997 roga; oH gocTtaBwuil Ha
Mapc mapcoxop Sojourner), HO UX NOCagKM He cuuTalTCH
NOMHOCTbIO "MATKUMK", MOCKOMNbKY ChyCKaemble MOAYMnuM He
cHabxanucb TOpPMO3HbIMK ABuraTensmu. CKopocTb racunacb
TONMbKO 3a CYeT MapallioToB, Hy a OT W3NWLLUHE >XEeCTKOro
COMPUKOCHOBEHUSI C TPYHTOM cracanu HaayBHble MeLLKM-
amopTM3aTopsbl.

"®eHunKc" Bbln NOCTPOEH C MCMONb30BaHMEM HapabOTOK KoHLA
MpOLUIIOro Beka, KOTOpble MpefAHasHavanucb Ans normbmx B
xoge nocagkn Ha Mapc amepukaHCKuX annapaToB. Takum
obpas3om yganocb W3pPSAHO C3KOHOMUTb, OAHAKO W PUCK
pasgenutb nedvanbHyl yyactb Mars Polar Lander u Deep
Space 2 1999 roga npu 3TOoM Obin MNOBbIWEHHLIM. Cam 3TOT
HOBBIV MPOEKT BbIUrpan B ynopHoi 6opbbe cpean Gornee yem
24 npednoxeHuin, kotopble Obinu paccMoTpeHbl NASA B
pamMkax nporpammbl Mars Scout.

""®eHUKC - NPeBOCXOAHbI annapaTt, U OH Obi1 MOCTPOEH U
3anyuieH B KOCMOC 3amMevaTenbHOn komaHgooWn. Bce dasbl
BxoAa B aTtMocdepy, CHWKEHUS U nocagku npoLnm
6e3ynpeyHo, - 3assun 34 Ceausan (Ed Sedivy), oTBeuaBLumi
3a BbINonHeHne nporpammbl "®eHukc" B komnaHum Lockheed
Martin Space Systems Company. - Kocmuueckuii kopabnb
ocTaBancad B KOHTakTe C 3emnel B TevyeHue camoro
KPUTMYECKOrO Mepuoaa, U Mbl NOMyYany MHOXECTBO AaHHbIX O
ero "camouyBcTBUM" 1 paboTOCNOCOBHOCTU. A cHacTnvB Tenepb
COOBLLMTb, YTO OH XXMB 1 HAXO4UTCHA B XopoLuewn opme."
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CnpaBka

XpoHuka nonemoe k Mapcy

10.10.1960 - "Mapc 1960A", Cosetckui Coto3 (ABapus pakeTbl-
HOCUTENS Ha y4acTKe BbIBEAEHUS).

14.10.1960 - "Mapc 1960B", Cosetckuii Coto3 (ABapus pakeTbl-
HOCUTENS Ha y4acTKe BbIBEAEHUS).

24.10.1962 - "Mapc 1962A", CoseTckuii Coto3 (He cpaboTana
pa3roHHasi CTyneHb, annapaTt ocTasniCs Ha OKONO03eMHOW
opbure).

01.11.1962 - "Mapc-1", CoBeTckuii Coto3 (YTepsiHa CBsi3b CO
CTaHUMeNn; Kak nomaratoT, npoLuna Ha pacctosHum okono 100
ThICSI4 KWIIOMETPOB OT noBepxHocTh Mapca).

04.11.1962 - "Mapc 1962B", Coetckuin Coto3 (He cpabotana
pas3roHHasi CTyneHb, annapaTt ocTarnics Ha OKON03eMHOW
opbure).

05.11.1964 - Mariner-3, CLLUA (BbiBegeHa Ha Hepac4eTHYt0
TpaeKTopuio 1 B parioH Mapca He nonana).

28.11.1964 - Mariner-4, CLLUA (IMpowna Ha pacctosiHum 9844 kv
OT noBepxHocTn Mapca).

30.11.1964 - "3oHa-2", CoseTckuin Coto3 (BbiBegeHa Ha
HepacyeTHylo TpaeKTopuio, B pavioH Mapca He nonana).
24.02.1969 - Mariner-6, CLUA (Mpowna Ha pacctosHnm 3437 kM
oT noeepxHocTu Mapca).

27.03.1969 - Mariner-7, CLUA (IMpowna Ha pacctosiHum 3551 km
oT noBepxHocTn Mapca).

27.03.1969 - "Mapc 1969A", Coetckumn Coto3 (ABapusi pakeTbl-
HOCUTENS Ha y4acTKe BbIBEAEHUS).

02.04.1969 - "Mapc 1969B", CoBetckuit Coto3 (ABapus pakeTbl-
HOCUTENS Ha y4acTKe BbIBEAEHUS).

08.05.1971 - Mariner-8, CLUA (ABapusi pakeTbl-HOCUTENS Ha
y4yacTke BbiBeOeHUS ).

10.05.1971 - "Kocmoc-419", Cosetckuin Coto3 (He cpaboTtana
pas3roHHasi CTyneHb, annapaTt ocTasniCs Ha OKONO3eMHOW
opbure).

19.05.1971 - "Mapc-2", CoseTckuit Coto3 (BbiBeaeHa Ha opbuty
BOKpYr Mapca; cnyckaemeblin annapart ynasn Ha NoBepXHOCTb
Mapca).

28.05.1971 - "Mapc-3", CoseTckuin Coto3 (BbiBeaeHa Ha opouty
BOKpYr Mapca; cnyckaemeblii annapat BriepBble B MUpe
COBepLUMI MSArKyto nocagky Ha Mapc).

30.05.1971 - Mariner-9, CLLUA (BbiBeneHa Ha opbuTy BOKpyr
Mapca; nepBbIii B MUpe NCKyCCTBEHHbIN cryTHUK Mapca).
21.07.1973 - "Mapc-4", Cosetckuin Coto3 ([powuna Ha
PacCTOSAHUN HECKOMbKUX ThICAY KUITOMETPOB OT NMOBEPXHOCTH

Mapca).
25.07.1973 - "Mapc-5", Cosetckuin Coto3 (BbiBeaeHa Ha opouty
BOKpyr Mapca).

05.08.1973 - "Mapc-6", CoseTckuii Coto3 (IMponet mumo
Mapca; cnyckaemblin annapaTt COBEPLUNI MIIaBHbIN CNyCK B
aTmoccepe Mapca; cBs3b CO CryckaeMbIM annapaTom yTepsiHa
3a HECKOMMbKO MVUHYT [0 BPEMEHW Npeanonaraemol nocaaku).
09.08.1973 - "Mapc-7", CoBeTckuit Coto3 (Mponet mnmo
Mapca; oTaeneHHbIn OT CTaHUUM CnyckaeMblv annapaTt Ha
nnaHeTy He nonan).

20.08.1975 - Viking-1, CLUA (BbiBegeHa Ha opbuTy BOKpyr
Mapca; nocagoyHasi cTyneHb coBepLunna Msrkyto nocagky Ha
nosepxHocTb Mapca).

09.09.1975 - Viking-2, CLLUA (BbiBegeHa Ha opbuTy BOKpyr
Mapca; nocagoyHasi cTyneHb coBepLunna MsArkylo nocagky Ha
nosepxHocTb Mapca).

07.07.1988 - "®oboc-1", CoBeTckuii Coto3 (YTepsHa cBSA3b CO
cTaHuuen).

12.07.1988 - "doboc-2", Cosetckuin Coto3 (BbiBeaeHa Ha
opbuTy Bokpyr Mapca; yTepsiHa CBs3b 3@ HECKOINbKO YacoB A0
npeanonaraeMoro BpeMeHu nocagku Ha ®oboc).

25.09.1992 - Mars Observer, CLUA (YTepsiHa cBsi3b CO
cTaHuuen).

07.11.1996 - Mars Global Surveyor, CLLUA (BbiBeaeHa Ha
opbuty Bokpyr Mapca).

16.11.1996 - "Mapc 1996A", Poccusi (He cpaboTtana pasroHHas
CTyMeHb, annapar ocTarncsi Ha OKOJI03eMHON opbuTe).
04.12.1996 - Mars Pathfinder, CLLA (lMocagka Ha noBepXHOCTb
Mapca; goctaBneH nepsbii B MMpe Mapcoxof Sojourner).
03.07.1998 - Nozomi (Planet-B), Anoxuns (Ha
renvoLeHTpuyeckor opbuTe; Bbixod Ha opbuTy Bokpyr Mapca
nnaHuposancs B 2003 rogy, HO Tak U He cocToAncs).

11.12.1998 - Mars Climate Orbiter, CLLUA (ABapusi cTaHuuu npu
nonbiTke BbIBOAA Ha opbuTy BOkpyr Mapca, oHa pacnanacb Ha
OTAEnbHble YacTW 13-3a TOro, YTO ABa NPeanpuaATUs,
3aHMMaBLUMECS M3rOTOBMEHNEM 3TOro 30HAA, UCMOSb30Banu
pasnnyHbIEe CUCTEMbI U3MEPEHWUI - aHITNUICKYIO U
METPUYECKYIO).

03.01.1999 - Mars Polar Lander, CLUA (ABapus ctaHummn npu
nonbITKe CeCTb Ha MoBepxXHOCTb Mapca).

03.01.1999 - Deep Space 2 (DS2), CLUA (Osa mukpo3oHaa-
neHeTpaTtopa no 3,572 kr kaxablin (HasBaHHbIX Amundsen n
Scott B 4eCTb N3BECTHLIX NOMAPHbLIX UCCNeaoBaTene) OMKHbI
GbINY NPOHUKHYTL B rMyGUHY MapcuaHckoro rpyHTa (Ha 0,3-1 m)
Bo3ne KOxHoro nontoca v nepeaatb AaHHbIE OTHOCUTENBHO
CBOWCTB MOANOBEPXHOCTHbIX CMOEB (Hannyne BOASHOro Nbaa n
ap.). 3 aekabps 1999 roga 3oHAbI Npubnusunuck k Mapcy,
cobupanuck BOWTU B €ro aTMOCHEPY M YCTPEMUTLCS K CBOEW
Lienu, HO KOHTaKT ¢ obovmu annapatamu Obin yTepsiH).
07.04.2001 - Mars Odyssey, CLUA (Cewyac HaxoauTcst Ha
MapcuaHckol opbuTte 1 nepefaeT BaXHYIO HayYHYH0
nHdopmauuio).

02.06.2003 - Mars Express, EBpona (OpbutanbHas ctaHums n
nocafouHbIn Moaynb ¢ 6puTaHckum Beagle 2 Ha 6opTy. Beagle
2 Ha cBfA3b He BbIlen).

10.06.2003 n 08.07.2003 - Mars Exploration Rovers, CLLUA
(YcnewHble nocagkn Ha Mapc B aHBape 2004 roga. Kaxapiv n3
ABYX 30HOOB HeC Ha cBoeM 6opTy KonecHbIn mapcoxod. C nx
nomoLLbio Tenepb usyvaetcs reonorust Mapca, 6epyTcsi npobbl
rpyHTa, ONpeaensieTcs ero XMMUYeCcKUiA CocTaB 1 AenatoTcs
cHumkun. OcHoBHas 3aaada - nouck Boael Ha Mapce, Hannune
KOTOPOW NpeanonaratoT, UCXoast U3 AaHHbIX
oTorpadmpoBaH1s MOBEPXHOCTU MaHeTbl CO cTaHuui Mars
Global Surveyor n Mars Odyssey).

11.08.2005 - Mars Reconnaissance Orbiter (MRO), CLUA
(OpbuTanbHasi ctaHums pa3seaku Mapca maccoin okono 1 975
Kr, jocTurna okpectHocten Mapca B mapTe 2006 roga, nocrne
Yero elle B TEYEHNE HECKOIbKUX MeCsILEB OCYLLIECTBSANOCH
TOPMOXEHNE B BEPXHUX CNOSIX MapCcuaHCcKon atMocdepbl A
nepexofa Ha HyxHylo opbuty. Hecet obopyaoBaHue ans
AeTanbHOro N3y4eHust NOBEpXHOCTU NNaHeTbl B BUAUMBIX U
MHdPaKpacHbIX fyyax, cnektpomeTp u ap. Kpome Toro, nepeq
"pa3BegunKoM" CTaBUTCA 3afava OTbICKaTb Ha MOBEPXHOCTU
Mapca nogxoasiume nocagoyHble nnowagku ans eyaywmx
akcneauumii. OpbutanbHblii annapat 6yaeT Takke
1Ccnonb30BaThbCs B X04e 3TUX ByAyLUMX aKCneanumn Ans ceasn
¢ 3emnen).

Opyrve akcneanuum:

KoHew, 2007 - Mars 2007, CLUA (MobunbHas Hay4Hasi
nabopatopusi u HebonbLLOW NepeaBUXHON annapaTt Scout.).
KoHew, 2007 - Mars NetLander, EBpona, CLUA (OpbutanbHas
CTaHLUMS ANCTAHLIMOHHOMO 30HAMPOBAHWA 1 4 MapCUaHCKNX
nocagouHbix Mogyns. Cenicmonormyeckune, atMmocgepHble,
MarHuTHble, MOHOCEpPHbIE U reofe3nyeckne N3MepeHus.
Monet Bynet ANUTLCA NPUMEPHO 2 3eMHbIX roaa).

KoHewn, 2009 - Mars 2009, CLUA (CnyTHUK CBSI3W, MapCUaHCKnim
nocafouYHbIn MoayIb, Be3Aexod, CrnocobHbln AobpaTbes 40
TPYOHOOOCTYMHbBIX paioHOB).

PemoHT "Xab6na" nepeHeceH Ha
OKTAOpb

e -

e e = o s ¥
Kocmuueckuii Teneckon "Xao66a". @oto NASA ¢ caiita www.science-
explorer.de/astronomie/astro.htm (B3siTo ¢ http://grani.ru)
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PemoHTHasi muccusi wattna Atlantis k Teneckony "Xa66n"
(Hubble) nepeHeceHa c aBrycta Ha okTsbpb, coobwwun PUA
"HoBoctun" uctounmk B NASA. "3annaHvpoBaHHbIV paHee Ha 28
asrycta nonetr wattna Atlantis ans pemoHTa Teneckona
"Xabbn" nepeHeceH Ha OKTAOpb. OTO CBA3aHO C BoOMpocamMu
GesonacHocTn noneta - pykoBoactBo NASA He xouet
pyCKOBaTb U HAMEPEHO NOArOTOBUTLCS K 3TOM MUCCUU C OCOBOM
TLWaTenbHOCTBI", - cka3an cobeceHUK areHTCTBa.
OdmumansHbii  npeactaButens NASA  [xoH  AmOGpumk
noaTBepaun, 4to nonet Atlantis k "Xa66ny", ckopee Bcero,
nencTeutenbHo 6yaeT nepeHeceH. "TOYHO cka3aTb Mbl CMOXEM
nocrne TOro, kak BepHeTcs Ha 3emnto wattn Discovery, crapt
KOTOporo 3annaHuvpoBaH Ha 31 mas", - ckasan fAmOGpuk. OH
YTOYHWIT, YTO NEepeHOC MOXeT BbITb CBA3aH C HEOOXOAMMOCTBIO
noaroToBWTL ANs NoneTa cpasy ABa BHELLHMX TONMMBHbIX 6aka:
oovH ans Atlantis, a gpyron Ana 3anacHoro LatTna, KoTopbin
OyneT npvBedeH B TOTOBHOCTb K 3amycky ANSA BbINOMHEHWS
cnacaTenbHON MUCCUK B CIyYae HenpeaBUAEHHON cUTyauum Ha
Atlantis.

[Moka nnaHupyeTcs, Y4To posnb YenHoka-cnacarens 6yaer urpatb
wattn Endeavour. Mo cnosam £AmGpuka, y acTpoHaBTOB,
KOTOpble OTNpaBsATCS pPeMOHTUpoBaTb "Xabbn", He 6ynet
BO3MOXHOCTM, KaK y APYrMX MX KOMrer, BbIMOSHABLUNX MUCCUN
no crtpoutenbctey MKC, B cnyyae noBpexaeHus Lwarttna
nepentn Ha 6opT MexayHapoOHOW KOCMUYECKOW CTaHLUW.
"3anyck cnacaTenbHON MUCCUN ManoBEepPOSTEH, OH MOXeT ObITb
npousBeseH TOSNbKO B cnyyae KaTacTpouyeckmnx
06CTOATENLCTB, Hanpumep, ecnu  6ygeT  NoBpexaeH
TennosawmTHeln criov Atlantis 1 pemMoHT Ha opbuTe Oygmer
HeBO3MOXeH", - cka3an AmMOpuk.

Bo3rnaBuT peMOHTHYH MUCCUIO BETEPaH KOCMUYECKUX NONETOB
CkotT AntmaH (Scott Altman). peropu [xoHcoH (Gregory
Johnson) HasHayeH nUnoToM. B mmccuio BKMOYEHb! OMbITHbIE
acTpOHaBThI, CreuuanqcTbl MO BbIXOAaM B OTKPbITHIA KOCMOC
IbxkoH [paHcenbn (John Grunsfeld) u Mavikn MaccumuHo
(Michael Massimino), a Takke HOBUYKK: Ana SHApto PbiocTena
(Andrew Feustel), Mankna lyoa (Michael Good) u MeraH
MakapTtyp (Megan McArthur) aTo GyaeT nepBblii KOCMUYECKUIA
nonet. ATOT nomnet Ans pemoHTa "Xabbna" craHeT nocneaHnM
ansa Teneckona. Bo Bpemsi 11-O0HEBHONM MUCCUKM aCTPOHaBTbI
coBepLiaT NsTb BbIXOAOB B OTKPbITbIA kocMoc. Kak pacckasan
PUA "Hosoctn" npegctaButens NASA Tpen Xartonoma,
HeCMOTpS Ha TO, YTO KocMmumyeckui Teneckon n MKC HaxogsiTcs
Ha pasHbix opbutax, neTeTb acTpoHaBTam fo "Xab6na"
NMPUMEPHO CTOMBKO Xe, CKOSNbKO U 40 MEXAYHapOOHOW CTaHLMm
- OHW JOCTUFHYT Terneckona Ha TPeTuUi AeHb norneTa.

Mocne 16 net paboTbl, a OCOGEHHO MOCMEe HECKOMNbKUX
nocnefHux net 6e3 TexHudeckoro obcnyxuBaHus "Xabon"
Hayan paBatb c6on. O BO3OOHOBMNEHMM MOMEToB AN
TexHuyeckoro obcnyxuanHus "Xabbna" rmasa HACA Marnkn
MpucdcpuH obbsiun 31 okTsabpst 2006 roga. Torga nonet
nnaHvpoBancs Ha man 2008 roga, Ho no3xe Obin nepeHeceH
CHavara Ha Ha4aro aBrycra, a MoTOM Ha KOHeL|.

TexHnyeckoe obcnyxuBaHne "Xabbna" npekpaTunock Mo
pacnopspkeHuto npegbigyuiero pykosogutens HACA Lona
O'Kudpa nocne katactpodnl wartna Columbia B 2003 roay. Mo
MHeHuto O'Kudba, nonetol k "Xab6ny" npeacraBnanu 6onbLuyto
OMacHOCTb ANS XKM3HW acTpOHaBTOB. HekoTopoe Bpemsi Hasad
NASA paccmatpuBano BO3MOXHOCTb aBTOMATU3MPOBAHHbIX
nonetoB K "Xab6ny", ogHako cneuvanqcTbl NPULNK K BbIBOAY,
4YTO B COBPEMEHHbIX YCMOBUSIX 3TO HEBO3MOXHO. PEMOHTHbIE
paboTbl MO3BOMAT MPOANUTL XM3Hb Tereckona MpUMEepHO A0
2013 roga. Ha "Xab6ne" OyayT ycTaHOBMEeHbl HOBblE Hay4Hble
npubopbl, B TOM YUCIE KaMepbl, a TaKKe akkyMynsitopbl u
cTtabunusaumoHHoe o6opyaoBaHWe, acTpPOHaBTbl  MOYMHAT
cnektporpad. be3 pemoHTa "Xab6n" npuwen 6bl B HErOOHOCTb
yxe B 2009-2010 rogy. [Mocne 2013 roga KOoCMWYECKUN
Teneckon "Xab6n" MoryT cxke4yb B MIOTHBIX COAX aTMocdepsbl.
B 2013 rogy Ha cmeHy "Xabbny" OyaeT 3anylieH HOBbIV
Teneckon "[Mxenmc Be66" (James Webb Space Telescope -
JWST).

Mounck aKkcTpacosnHeYHbIX
oKeaHOB

Moka y 3eMnsiH eLle HET TakMX Teleckonos, KOTopble MOrnu Gbl
0BHapyXUTb Y ApYyrX 3BE3[ NMaHeThbl, CONOCTaBMMbIE MO CBOUM

pa3mepam c Hawen. OgHaKo acTPOHOMbI yBEPEHbI B TOM, YTO B
6nvkanwmne gecatb-ABafUaTh NeT NofobHble 3K30nnaHeTbl OHK
HayyaTcsi oTbickuBaTe. W BOT Tenepb amepuvkaHckue
uccnepgosatenn w3 YHusepcuteta wrtata [leHcunbBaHus
(Pennsylvania State University - Penn State) n [aBaiickoro
yHuBepcuTeTa (University of Hawaii) 3agymanvcb Hag BaxHbIM,
Ha WX B3rMs4, BOMPOCOM: KakuM 0Opa3oM MOXHO OTNNYUTbL
nraHeTy, MOKPbITY0 OKEaHOM, OT MNaHeTbl, MOKPLITON OAHUMU
N1LWb NYCTbIHAMMU (COOTBETCTBYIOLLAsi OHNanHoBas nybnukaums
- B XXypHane Icarus).

Inanera OKeaH B IPEICTABICHUH XyOKHHUKA. 300paskeHue ¢ caiita
http://grani.ru

Koe-kakylo MHGOpMaLuio Ha 3TOT cyeT yaanocb AobbiTb 6e3
OOMNonMHUTENbHLIX 3aTpaT. B xoge nonetoB aBTOMaTUYECKMX
MEXMNMaHeTHbIX  CTaHuuMin  EBpONEncKkoro - KOCMU4YeCcKoro
areHtctBa (ESA) "Mapc-Okcnpecc” (Mars Express) u "Bexepa-
Okcnpecc” (Venus Express) B onpeaeneHHble MOMEHTbI
BPEMEHM UX KaMepbl Hanpaensnucb Hasag - ANs TOro, YToObl
OUEHUTb, KaK BbIMMAOAT 3eMHble oOKeaHbl C 6onbLioro
paccTosiHUS B TEé MOMEHTbI, KOrda Halla nrnaHeTa HaxoauTcsi B
pa3HbIX da3ax (no-pa3HOMy OCBeLLEeHa COMHLEM).

[ns Toro, 4To6bl Ha Kakow-NMBO MraHeTe MOrMK CyLLeCTBOBaTb
U3BECTHbIE HaM (DOPMbI XXM3HU, TaM OOMKHO OblTb HE CIULLKOM
KapKo M He CNWLLUKOM XONOAHO (Tak, 4YTobbl Ha MOBEPXHOCTU
Morna cyuwlectBoBaTb Bojga B kuakom Buge). [lpuyem
GnaronpusiTHble Ans MOSIBNEHUS XU3HW YCMOBUSI OOMKHbI
COXPaHATbCHA AOCTAaTOYHO ANUTENbHOE BPEMS (MUIMMOHLI NeT).
B HacToALMIN MOMEHT O NOTEHUMANbHOM 0OMTaeMOCTH TOM UNn
WHOW MraHeTbl y4eHble MOryT CyAWTb fUlb MO PaCCTOSIHUI,
KOTOpOEe OTAensieT ee OT poAuTenbckon 3Be3gbl. [Mpu aToMm
CchneKTpanbHbIN aHanm3 OTPaXXEHHOro OT MfaHeTbl 3BEe3QHOro
CcBeTa MOXET, B MpPMHUMNE, MoKasaTb MNPUCYTCTBUE MOJEKYS
BOAbl B aTtMocdepe, OAHAaKO 3TOr0 elle HegocTaTovHO Arnis
TOro, YTOGbl FOBOPUTL O HaNM4MKM Tam okeaHoB. [lapeH Yunbamc
(Darren M. Williams) n3 YHusepcuteTa wrata NeHcnnbBaHusa n
Opuk MNanpgoc (Eric Gaidos) ns MNaBavickoro yHmBepcuteta Aans
naeHTUUKaUnM NNaHeTHbIX OKeaHOB PasBWUM MPUHLMIMANBHO
HOBbI MaTeMaTUYECKUIA MeTon.

Tak, nnaHeTa, nogobHasi BeHepe, OKpyXeHHasi 4pe3Bbl4alHO
NNoTHOM  aTMOCEepPON,  paccevMBaeT  COMHEYHbIA  CBET
paBHOMEPHO BO BCeX HanpasneHusix. [lpu HabnoaeHusix
BEHEPUAHCKNX (a3 HET HUKaKMX HEOXMOAHHOCTEN: sipye BCEro
nnaHeTa BbIMSAAWT Torga, Koraa nofHOCTbIO OCBELLEH BeChb ee
OUCK, HY a Y3Kuii nonymecsiy, 6yaeTt AaBaTb MUHUMArbHbIN CBET.
OpHako ¢ nnaHeTon, cofepiKallen okeaHbl, BCe He Tak MpocCTo.
Korpa ee avck ocBelleH MOMHOCTbIO, BoAa BhIMMSAUT TEMHee,
YeM rpsisb U TBepaasi MOBEPXHOCTb, a KOrAa BWAEH POBHO
MoNyMecsill, TO OH OYEeHb SPKO CBETUTCS, MOCKOSbKY 3BE3AHbIV
CBET OTpaXkaeTcs OT BOOHOW rnaau.

Kak nosichun Yunbsamc, TpebyeTtcs npoBoauTb HabnoaeHus 3a
TaKUMWU MNaHeTaMu Ha MPOTSXKEHUU ANUTENbHOTO BPEMEHU.
[MnaHeTbl OTpaxalT NULb MWUMIMOHHYIO UNW Xe Aaxe OAHY
OECATUMUNIIMOHHYIO YacTb U3My4yeHus CBOEro corHua. Ytobbl
YrNOBUTb [OCTATOMHOE KONWYEeCTBO CBeTa OT MfaHeTbl U
pa3rnageTb ee, NOTPedyTCA He TOMbKO MOLLHbIE TEMNEeCcKOombl,
HO 1 Hepenu HabnoaeHuin. Ecnm npu aTom nnaHeTa BpallaeTcs
OYeHb MEAJIEHHO, Pasfu4YHble ee CTOPOHbl YCMEKT NPONTU
nepeg B3opoM Habnogartens.

Heb6oceod Ne 6, 2008 200 10




M BOT B pesynbTate Bcero 3TOr0 aHanu3  KpuBOW
WHTEHCUBHOCTM CBETa, OTPaXaemoro OT MnaHeTbl (No mepe
BpalleHnss ee BOKPYr poAMTENbCKOW 3Be3fbl), [OOMKeH
nokasaTb, MMeeT 5M MfaHeTa okeaHbl, COCToslIME U3
XUAKOCTK... [Mpn aTOM ecnm 06beKT HaxoamTcsa B nNpegenax tak
Ha3blBaEMOWN OBUTAEMOWN 30HbI U UMEET MOAXOAALLMIA pasMep,
TO KMOKOCTb, MOKPbIBAKOLLAsi €ro MOBEPXHOCTb, C GOMbLUON
BEPOSITHOCTbIO JOSMKHA OKa3aTbCs BOAON.

ACTpOHOMBI BnepBble yBUAENu
Ha4yano poxaeHusi CBepxXHOBOU

COMpPOBOXAATbCA raMma-BCNIeckoM, OAHAKO raMMa-BCrneckoB
He npovcxoanno.

Euwe ogHa crtatbs, nocesileHHas uccneposanuio SN 2008D,
nogaHa B xypHan The Astrophysical Journal. Begywuin aBTop
Mapbsim Mopgpas (Maryam Modjaz) un3 KanudopHuiickoro
yHuBepcuteta B bBepknu un ee «konnern Habnioganu 3a
CBEPXHOBOWM C MOMOLLbIO HECKOMNbKUX TerneckornoB 6Gonee cta
aHen.

TekcT: http://www.lenta.ru/news/2008/05/22/supernova/

HanpeHo HebecHoe Teno HoBoro
T™MnNa

Shd 5007 14
b

J1Be cBepxHOBEIX B ranaktuke NGC 2770. 306paxenue ¢ caiita
http://www.lenta.ru/

Bnaropgaps yoayHomy cTeyeHuto oBCTOSTENbCTB acTpOHOMaM
BrepBble yaanocb HabnaaTth BCMbILWKy cBepxHoBow (2008D) c
camoro Havana. YHuKanbHble HabnaeHus onucbiBaloTCcs B
cTaTtbe B XypHane Nature.

BcnbILwky CBEPXHOBBLIX — OZIMH U3 CaMblX BaXXHbIX MPOLIECCOB B
KOCMOCe — OCTaTO4YHO XOPOLLIO U3y4YeHbl, OAHAKO HabnoaeHus
3a cBepxHoBbiMM Tuna 2008D Bcerga HauvMHanMcb C
onosaaHMeM Ha HEecKonbko [AHelW unu  4acoB. YToGbl
Habnopatb BCMBIWKY C CaMoOro Hayamna, Hago 3apaHee
onpefenvTb, rA4e OHa NMPOW3OWAET, U HaBEeCTU Temneckonbl Ha
COOTBETCTBYIOLMIA  yyacTok Heba, 4YTO  MpaKTU4ecKu
HEBO3MOXHO.

B aHuBape 2008 roga rpynna acTpoOHOMOB NMOA PYKOBOACTBOM
Anucun Copepbepr (Alicia Soderberg) w3 [MpuHcTOHCKOrO
yHUBEpCUTETa M3yyarna npv nomoLuyn opbutansHoro Teneckona
"CeBudt" cBepxHoByto 2007uy, BCMbIXHYBLUYHO B ranaktuke
NGC 2770 npumepHo 3a Mecsy go Toro. 9 aHBaps "Ceudt"
HeOoXnaaHHO 3aperncTpupoBar OYeHb MOLLHBIA PEHTTEHOBCKMIA
BCMNeck pAnuTtenbHocTblo okorno 400 cekyHa B ToW ke
ranaktvke. [Mpeanonoxue, 4TO 3TO Hayano BCMbIWKM eLle
ogHon  cBepxHoBou, rpynna Copepbepr  HemeaneHHo
nepeknoYnnack Ha Hero 1 OroBecTWra Kommer rno Bcemy Mupy.
B wutore HabniogeHvem 3aHumanucb 43 yyeHblx w3 27
yupexaeHuin.

HabniogeHnss nokasanu, 4TO BCMMeCK AeNCTBUTENbHO
COOTBETCTBOBAI Havasny BCMbILLKA CBEPXHOBOW (KOTOPOW Gbiro
naHo HassaHme 2008D), oTtHocswenca k Tuny lbc. Takve
CBEPXHOBbIE BCMbIXMBAKT MPU KONnarnce MacCVBHbIX 3Be3f,
noTepsiBLUMX 4O TOro CBOK BojopoAHyt obornouky. B 3Besne
3aKaH4yMBaeTCa TOMMMBO ANs TEPMOSAEPHOW peakuuu 1 nopg
OencTBueM COBCTBEHHOWM rpaBuTauMn S4po Kommancupyet B
HEWTPOHHYI0 3Be3gy (Mnu YepHylo Ablpy). BHewHue cnowu
3Be3dbl COpachbIBAlOTCA B OKpyXawllee MpOCTPaHCTBO CO
CKOPOCTbIO OKONO OAHON AEeCHATON CKOpOCTU cBeTa, obpasys
yAapHyto BorHy. Mpy 3TOM BbIAENSETCS OrPOMHOE KOMNUYECTBO
3Hepruu.

'pynna Copepbepr nomyyuna nepBoe 3KCMepUMeHTanbHoe
noaTBEPXKAEHNE TOMY, YTO BCMbILLKM CBEPXHOBbLIX TaKoro Tuna
COMPOBOXAATCS MOLLHBLIM PEHTIEHOBCKUM BbiGpocom. 2008D,
nogpobHble HabnoaeHUs 3a KOTOPOW MPOAOIKanNUCh Mecs,
cTana ofHoW M3 Haubonee MOMHO W3YYEHHbIX CBEPXHOBLIX.
Hukakux HeoxuaaHHbIX OTKpbITUIA caenaHo He 6bino. [lo
HEKOTOpbIM TEOPUSM, BCMbILWKA TaKMX CBEPXHOBbIX AOIDKHbI

1 2 light curve

Brightness
%

-

3aramounslii 00bekT CoR0T-Ex0-3b M300paxenue ¢ caiita
http://www.lenta.ru/

Time

CnyTtHuk COROT o6Hapyxun OBe HOBbIX 3K30MMaHETbl U OAWH
0ObEeKT Heu3BecTHOro f[o cux nop Tuma, coobuwaet
EBponeiickoe kocmmnyeckoe areHTcTBO (ESA) co ccbinkon Ha
noknag, npeacTaBneHHbIN Ha 253-m cuMnosnyme
MexayHapoaHOro acTpOHOMUYECKOrO COoto3a.

Oee nnaHeTbl — CoRoT-Exo0-4b 1 CoRoT-Exo-5b — oTHOCATCS K
Tvny "ropsumx HOnuTepoB": ras’oBbIX [MFAHTOB C BbICOKOM
TemnepaTypow n pacLUMpeHHon aTmMocdepoi. OHu
pacnornoxeHbl 6n13Ko K CBOMM 3Be3fam 1 obpallalTcs BOKpyr
HUX COOTBETCTBEHHO 3a 9 AHelr 1 4 aHs.

Tpetun o6bekt — CoRoT-Exo-3b — npeacrtaenser cobo HeYTo
cpegHee MexXay nNNaHeToW W KOPUYHEBBIM  KapfiMkom —
3Be300nofobHbIM OGBbEKTOM, B Heapax KOTOpOro He wuaet
TepMosiAepHbIn cuHTe3. Macca HebecHoro Tena oueHuBaeTcs
npumepHo B 20 macc HOnwutepa, paguyc — npumepHo B 0,8
paguyca lOnutepa. Takum  obpasom, CoRoT-Exo-3b
OKa3blBaeTCH WCKIMIOYMTENBbHO MIMOTHBIM: B ABa pa3a MroTHee,
yem nnatnHa. O6beKT obpallaeTcs BOKpPYr 3Be34bl CONTHEYHOrO
Tuna 3a 4 gHs.

Bo3moxHO, cnyTHUK OBHapyxun Takke eLle OfHy 3K30MnaHeTy,
paguyc kotopoi nuvwb B 1,7 pa3 6Gonblue 3eMHOro, OAHaKo
CUrHanbl CrUWKOM cnabbl, 4YTOBbl MOXHO ObINO FOBOPUTL C
YBEPEHHOCTBHO.

COROT, Haxopawwumincs B BegeHun ESA n  ®paHuysckoro
KOCMMYECKOro areHTCcTBa, 6bin 3anylueH 27 aekabpsi 2006 rona
Cc nomowptlo pakeTbl-HocuTens "Cotos3". OcHoBHasi 3agjava
CnyTHUKa — MOWCK 3K3ommnaHeT. [na 3Toro mcnomnb3yetcs Tak
HasblBaeMbll  TPaH3WUTHbIN  MeToA4: CNyTHUK  dhukeupyet
yMeHbLUeHue brnecka 3Be3f, Bbi3biBaeMOe NPOXOAALLMMY nepes
HUMK NnaHeTamun. Ha gaHHbIi momeHT COROT Hawen yeTbipe
ak3onnaHeThbl, He cunTas CoRoT-Exo-3b.

TekcT: http://lenta.ru/news/2008/05/23/corot/

lModbopka Hosocmel ocywecmeneHa Mo Mamepuanam C
calima http://grani.ru (c nobe3Hozo paspeweHusi http://grani.ru
u asemopa Hosocmeli Makcuma Bopucoea) u nepesodam
Kosnoeckozo AnekcaHdpa c http://www.universetoday.com
Ucnonb3oeaHbl makxe Hogocmu ¢ caumos http://www.lenta.ru
u cnews.ru
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3aTMeHUsI OTHOCATCS K YHCITYy CaMbIX 3PEIUIIHBIX aCTPOHOMUYECKUX
aBjieHui. OfIHaKO HUKAKHE TEXHUYECKUE CPEJICTBA HE MOTYT B TIOJIHOM
Mepe IepeaaTh OUIYIIeHHs, BO3HUKAIONINE IPH 9TOM y HaOIIofaTerns.
U Bce ke B CHIIy HECOBEPIIEHCTBA YEIOBEYECKOTO ITIa3a €My BHIHO
JlaJeko He Bce Cpasy. YCKONb3alollMe OT B3IVIAAa JeTaud 3ToH
YyJeCHOM KapTHUHBl CHOCOOHA BBIIBHTH H 3all€YaTiICTh TOJIBKO
crenuanbHas TeXHUKa (GoTorpadupoBaHUs U OOPAOOTKH CHUTHAJTOB.
MHoroo6pa3ue 3aTMEHHH HAJICKO HE HCYEPIBIBACTCS SIBICHHAMH B
cucreme Comnnne-3emns-Jlyna. OTHOCHTENIFHO 6mm3K0
PACIONI0KEHHBIE KOCMHYECKHE TeNa PEryIsIPHO OTOpackIBAIOT APYT Ha
Jpyra TeHW (HYXKHO JIMIIb, 4TOOBI HEMOJAJICKy ObUI KaKoH-HUOYIb
MOIIHBIA HCTOYHUK CBETOBOrO wu3mydeHus). HaGmiomas 3a 3THM
KOCMHYECKHM TeaTpoM TEHEeH, aCTPOHOMBI IONyJaloT MHOXKECTBO
UHTEPECHBIX CBeleHUH 00 ycrpoiictBe Beenennoit. doro Bsuecnas
XoHIBIpEB

Ha 6onrapckom kypopte Labna 11 asrycta 1999 roga 6bin
cambIil OBbIYHBIA NETHWUI AeHb. Mony6oe Hebo, 30M0TOl NECOK,
Tennoe nackoBoe Mope. Ho Ha nnsbke HUKTO He 3axoaun B BOAy
— nybnuka rotoBunacb K HabnogeHnsm. MMeHHO 3pech
CTOKUIOMETPOBOE MATHO NYHHOW TEHU OOMKHO BbINO nepeceyb
Geper YepHoro mMops, a 4nNUTENbLHOCTL NOSHOW (hasbl, COrnacHo
pacyeTtam, gocturana 3 muHyT 20 cekyHn. OTnuuyHas noroga
BMOSIHE COOTBETCTBOBANa MHOrONETHUM [aHHbiM, HO BCE C
TpeBorou nornsabiBany Ha obnako, BUCsiLLee HaJ ropaMmu.

Ha camom pene 3aTmeHue yxe Lo, NPOCTO ero YacTHble hasbl
Mano koro uHTepecosanu. WHoe geno — nonHas d¢asa, Ao
Hayana KOTOpOW oOcTaBanocb eue nonyaca. HoBeHbkas
uncdpoBasi 3epkarnka, crneuuanbHO KynrneHHas pAans aToro
cnyyasi, cTosna B MONHOW roTOoBHOCTM. Bce npogymaHo no
MenoYei, Kaxagoe [ABWXEHUE OTPerneTUpOBaHO [ECATKU pas.
[Moroga ncnopTUTbCA yXe He ycrneeT, U Bce e 6GecrnokoncTBo
rnoyemy-To HapacTtano. MoxeT, 4eno B TOM, YTO CBETa 3aMETHO
noybaBsunock U pesko noxonogano? Ho Tak M JOMmkHO GbITb C
npubnukeHnem nonHon dasbl. Brnpoyem, nTuuam 3TOro He
MOHSTb — BCE CMOCOGHble neTaTb NepHaTble MOAHANUCL B
BO3JYyX U C KpMKaMW BbINUCLIBANM KPYrM Haj HaWMMU rofioBamu.
C mops 3agyn Betep. C Kaxgow MUWHYTOW OH Kpenyan, u

3Be3na B KO

OHe

Tskenas doTokamepa HauvHana pJpoxaTb Ha LwwTaTuBe,
KOTOPbIN eLle HeAaBHO Ka3arncs TakuM HageXHbIM.

Oenatb He4yero — 3a HECKOMbKO MMWHYT [0 pacyeTHOro
MOMEHTa, PUCKyS BCE WCMOPTWUTb, S CMYCTWUMCA C MNec4yaHoro
XOnma K ero nogHOXuo, rae KycTbl racunu BeTep. Heckonbko
OBWXKEHWI, 1 BykBanbHO B NOCMEAHUA MOMEHT TeXHUKa BHOBb
HacTpoeHa. Ho 4yTo 3710 3a Wwym? JlalT 1 BoT cobakn, Gnetot
oBUbl. KaxeTcsi, BCe XUBOTHble, CMOCOGHbIE M3daBaTb 3BYKM,
genawT 3To Kak B nocnegHui pas!l CBeT MepKHET C Kaxgow
cekyHgon. MTuy B noTemHeBwem Hebe yxe He BuaHo. Bce
pa3oM cTmxaeT. HuTeBMOHbLIA COMHEYHbIN Cepnvk oceellaet
Mopckol beper He sipye, YeM nonHas JlyHa. Bapyr v oH racHer.
Kro cnegun 3a HuM B nocnefgHve ceKyHObl 6e3 TemHoro
unbTpa, B NepBble MITHOBEHUSI HABEPHSAKA HUYEro He BUAOWT.
Moe cyeTnuBoe BOMHEHUE CMEHMUIIOCHb HACTOSILLUM  LLOKOM:
3aTMeHVe, O KOTOPOM S MeuTan BCH KWU3Hb, YXe Hayarnocsb,
NeTAT [paroueHHble CeKyHAbl, a S Jaxe He MOory noAHSATb
rofioBy U HacnaguTbCs pegvaniunm 3penuvieMm — oTocbemMka
npexage Bcero! o kaxagomy HaxaTul KHOMKM doTokamepa
aBTOMaTW4eCcKn JeraeT Cepuio U3 AEBATU CHUMKOB (B pexume
«BpekeTuHr»). Ewe ogHy. Ewe u ewe. MNMoka kamepa Lienkaet
3aTBOpPOM, BCE XE€ OTBaXWBAKCb OTOPBaTbCH W B3rMsHYTb Ha
KOpoHy B OuHoknb. OT u4epHoW JlyHbl BO BCe CTOPOHbI
pa3bpernocb MHOXECTBO ANUHHBIX Mydeit, 0bpasyst KEMUYXHYO
KOPOHY C >XENnTOBaTO-KPEMOBbLIM OTTEHKOM, @ Yy CaMoro kpasi
OMcKa BCMbIXUBAIOT SpKO-po30Bble NpoTybepaHLbl. OauH 13 HYX
HeobbluHO faneko otneten oT kpas JlyHbl. Pacxopsicb B
CTOPOHbI, JTy4n KOPOHbI NMOCTENEHHO GrieQHET U crmBatoTCs C
TeMHO-CMHUM choHoM Heba. SddpekT npucyTCTBUA Takow, byaTo
He Ha necke cToto, a fnevy B Hebe. A BpeMsi COBHO UCYESNO...
Bopyr no rmasam ygapun sipkuil CBET — 3TO BbIMMbIN KU3-3a
JlyHbl kpaewek ConHua. Kak e ObICTpo Bce KOH4Ymnoch!
MpoTyGepaHLUbl U MyyYn KOPOHbI BUAHBI €LLie HECKOMbKO CEKYHA,
M CcbeMKka npogjorkaetrcs Ao nocnegHero. [porpamma
BbinonHeHa! Heckonbko MUWHYT CMycTS BHOBb pasropaeTcd
OeHb. [Tuubl cpasy nos3abbinv ucnyr OT BHeoYepenHoun
CKOPOTEYHOWN HoYM. Ho MOsi namaTb BOT yKe MHOMO NeT XpaHuT
oLyLieHe abConTHOWM KpacoTbl U BENUYNA KOCMOCA, YyBCTBO
CONPUYaCTHOCTM K ero TavHam.
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C pasHoii skcro3unuel mpopabdaThIBAtOTCS Pa3HbIE 30HbI COIHEYHOM
kopoHel. CoBMelllass TAaKWE CHHMKH, CTPOAT  MAaKCHMAJbHO
peaNNCTHYHOe KOMIO3UTHOe u3o0paxenue. @oro Bsuecmas
XOoHIBIpEB

Kak BnepBble N3MEPUIN CKOPOCTb CBeTa

BammeHusi npoucxodsm He monbko 6 cucmeme ConHye-
3emns-flyHa. Hanpumep, 4dembipe KpyrnHelUwux CcriymHuka
tOnumepa, omkpbimbix ewe anuneo Manuneem & 1610 200y,
Cbi2paniu 8axHyr porfb 8 pas3eumuu MoperiasaHus. B my
arnoxy, kozda euwle He bblI0 MOYHbIX MOPCKUX XPOHOMempos,
10 HUM MOXHO 6binio 80anu om poOHbIXx bepeeos y3Hasamb
2puHeuYCKoe epemsi, Heobxodumoe Onsi  onpedesneHus
donzomel cyGHa. SammeHusi criymHuUKo8 8 cucmeme Onumepa
rpoucxodsim no4ymu Kaxoyr Houb, Koeda mo oOuH, mo Opyeol
criymHuK eéxodum 8 meHb, ombpacsigaemyto FOnumepom, unu
CKpblgaemcsi om Haweeo 83as15i0a 3a OUCKOM camoUll raHemai.
3Has uz Mopckoeo anbmaHaxa rpedesapumeribHO 8bI4UC/IEHHbIE
MOMEHMbI 3MuX s$e/eHuUll U cpaeHusasi UX C MECMHbIM
8peMeHeM, rnony4aembim us 3/1eMeHMapHbIX
acmpoHOMUYecKuX HabmodeHul, MOXHO orpedeniums C80H
doneomy. B 1676 eody damckuli acmpoHom One KpucmeHceH
Pémep 3amemursn, 4mo 3ammeHusi crymHukoe Onumepa
HEMHO020 OMKJ/IOHSIOMCS Om pPed8bIYUCIEHHbIX MOMEHMOS.
fOnumepuaHckue yacbl mo yxodunu erneped Ha 80CeMb C
HebonbWuUM MUHym, mo fomom, Crlycmsi OKOJIo fosy2oda, Ha
CcmorbKo e omcmasanu. Pémep conocmasusn amu konebaHusi
¢ ronoxeHuem KOnumepa omHocumernbHo 3emnu u npuwern K
8b1800y, Ymo ece derio 8 3adepxKe pacrpocmpaHeHusi ceema:
koeda 3emns bnuxe Kk KOnumepy, 3ammMmeHuUsi €20 CrlymHUKO8
Habnodatomes paHbwe, koeda Oanbwe — ro3xe. PasHuya,
cocmasrnisiswast 16,6 MuHymsl, coomeemcmeosasna 8peMeHU,
3a Komopoe ceem npoxodusn duamemp 3eMHol opbumbl. Tak
Pémep eriepsbie uamepus1 cKopocms ceema.

Ha IOHI/ITepC 3aTMCHHUSA — ABJICHHUC ITOBCCOAHCBHOC

BcTpeun B HeGeCHbIX y3nax

Mo yausuTenbHOMy coBnageHuio BMAMMbIE pa3mepbl JlyHbl u
ConHua noytn oguHakoBbl. Bnarogaps atomy B peakue MUHYTbI
MOSHBIX CONMHEYHbIX 3aTMEHUIA MOXHO YBUAETb NpoTy6epaHLibl
N COMHEYHYI0 KOPOHYy — CaMble BHELUHWE MnasMeHHble
CTPYKTYpPbl COMNHEYHON aTMOCcdepbl, MOCTOSIHHO «yreTaloLmey B
OTKpbITLIA kocmoc. He 6yab y 3emnu Takoro 6GonbLioro
CNyTHWKa, A0 NOPbl 4O BPEMEHW HUKTO Obl M He goragancs ob
WX CyLLECTBOBaHUN.

Buaumele nytn no Heby ConHua u JlyHbl nepecekaroTcs B ABYX
ToYkax — yanax, 4yepes kotopble ConHue NpoxoanT NpUMepHO
pa3 B nonroga. IMeHHo B 3TO BpeMsi U CTAHOBSITCA BO3MOXHbI
3aTmeHus. Korga JlyHa BcTpevaetca ¢ ConmHuem B OgHOM K3
y310B, HacTynaeT CONHeYHoe 3aTMeHVe: BepluMHa KOHyca
NYHHOW TeHW, ynupasicb B MOBEPXHOCTb 3emnu, obpasyer
oBanbHOE TEHeBOe MATHO, KOTopoe C OOonbLUOA CKOPOCTHIO
CMeLLaeTcst N0 3eMHON MOBEPXHOCTU. TOMbKO NonaBLUME B HErO
nioan  yBUAAT TYHHbIA  OUCK, TMOSIHOCTBIO MepeKpbiBatoLLmi
conHeuHbll. [na Habniopatens norocbl MNOMHOW  dhasbl
3aTmMeHve ByaeT YacTHbIM. [pryem BOanu ero MOXHO Aaxe He
3amMeTuTb — Befb Korga 3akpbiTo MeHee 80—90% conHeuyHoro
OWCKa, YMEHbLUEeHMEe OCBEeLLEHHOCTU MOYTW HEOLyTUMO ANsi
rnasa.

LvpnHa nonocbl nomHow cpasbl 3aBUCUMT OT PACCTOSHUA 00
JlyHbl, KOTOpPOE M3-32 ANMUMNTUYHOCTU ee OpOUTLI MeHsieTcst OT
363 po 405 Tbicsy  kunomeTpoB. [pu  MakcumanbHoOM
PacCTOSHUM KOHYC FTYHHOW TEHW HEMHOro He JOTArMBaeTcs A0
nosepxHoctu 3emnu. B aTom cnyyae Buammblie pasmepsbl JlyHbl
OKasblBalOTCA HEeMHOro MeHblue CofHua M BMECTO MOJSIHOro
3aTMeHus npomcxoanT KonbLieobpasHoe: naxe B
MakcumarnbHon hase BoOkpyr JlyHbl ocTaetcs spkuid 06040k
CONnHeYHon poTocdpepbl, MellalwWmMin  yBUOETb  KOPOHY.
ACTPOHOMOB, pasymeeTcs, B MNEpBYIO O4vepefb WHTEPECylT
NOSHble 3aTMEHWS!, NPU KOTOPbIX HEGO TEMHEET HacTONbKO, YTO
MOXHO HabnoaaTb Ny4NCTYIO KOPOHY.

JlyHHble  3aTMeHMA (C  TOYKM  3pEeHWs  TMNOTEeTUYECKOro
Habntogatens Ha JlyHe oHu ByayT, pasymeeTcsi, CONMHEYHbIMM)
NpPOMCX0AAT BO BPeMs MOSIHOMYHMUS, KOrAa Hall eCTeCTBEHHBbIN
CNYTHWK MNPOXOAMT y3en, MPOTVWBOMOMOXHbLIA TOMY, rAe
HaxoguTcs ConHue, 1 nonagaeT B KOHYC TeHW, oT6packiBaemoi
3emnen. BHYTpY TeHU HET NpPSAMbIX COMHEYHbIX fy4el, HO CBET,
npenoMmBLLMICA B 3eMHON aTMocdepe, BCe e nornagaeTt Ha
nosepxHocTb JlyHbl. O6bIYHO OH OKpaLUMBaET ee B KpacHOBaTbI
(a wHorga Bypo-3eneHoBaThbIn) LBET U3-3a TOro, YTO B BO3AyXe
ANMMHHOBOMHOBOE (KPacHOe) U3nyyeHne MornoLaeTcs MeHblue,
4YeM KOpOTKOBONHOBOe (cuHee). MoxHO npenactaButb cebe,
KaKkon yxac HaBOAMN Ha NepBOOLITHOrO YenoBeka BHe3arnHo
nMoMpayvmBLLMICA 3MoBelle KpacHbii auck JlyHel! Y10  yX
roBOpUTb O COMHEYHbIX 3aTMeHusiX, korga c Heba BApyr
HauMHano vc4yesaTb AHEBHOE CBETUNO — rNaBHOE BOXecTBO
Ans MHOTMX HapogoB?

HeyamBuTenbHO, 4YTO MOUCK 3aKOHOMEPHOCTEW B pacrnopsiake
3aTMEHWI cTan O4HOW M3 NePBbIX CIOXHBIX aCTPOHOMUYECKNX
3agay. ACCUMpPUIACKME KNMHOMMUCHbIE Tabnuyku, OTHOCALLMECH K
1400—900 rogam [0 H. 9., cogepxaT [JaHHble O
cucteMatMyeckux — HabnilogeHusx  3aTMEHWn B 3MOXY
BaBWUIMOHCKUX LlapeW, a Takke ynoMWHaHWe O 3amevaTeslbHOM
nepuoge B 65851/3 cyTok (capoce), B TeuveHme KOTOpOro
NOBTOPSETCA NOCNEAoBaTENbHOCTb JIYHHbIX W COMHEYHbIX
3aTMeHuin. pekn nownu ewe panble — no copme TeHw,
Hanonsawowen Ha JlyHy, OHM cgenanuM  BbIBO4 O
wapoobpasHoctv 3emnm u o TOoM, 4yTOo CoOnHue HaMHOoro
NpeBOCXOAMT ee Mo pa3mepam.

CoBpemeHHble MeToAbl MO3BOMSAT TOYHO paccuuTaTh, Koraa,
roe v kak Habnioogaetca TO UMM MHoe 3aTMmeHwe, brarogaps
YeMy OHW OKasbiBAlOTCA HaAEXHbIM WHCTPYMEHTOM  Ans
0aTUPOBKN MCTOPUYECKNX CODBITUN.

Kak onpeaendrOT MacCbl Apyrux sse3q

3ammeHHo-repemMeHHbIMU  38e30aMu  Has3bi8alom  MECHbIE
0eoliHbIe cucmeMbl, 8 Komopbix Ose 38e30blI obpauwjaromcs
80Kpy2 0buje2o ueHmpa macc mak, Ymo opbuma rnosepHyma K
Ham pebpom. Tozda Ose 38e30bI peayrisipHO 3ammesarom opye
Opyea, a 3emHoU Habmolamens 6udum rnepuoduyecKkue
U3MeHeHuUs1 ux cymmapHo20 briecka. Camasi usgsecmHasi
3ammeHHo-repeMeHHasi 3ee30a — Aneonb (6ema [lepces).
lMepuod obpaweHuss 8 amoli cucmeme cocmasrnsem 2 cymok
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20 yacos u 49 muHym. 3a amo epemsi Ha Kpueol b6recka
Habnodaemcss 08a MuHumyma. OOuH enybokul, Koeda
Heborbwasi, Ho 2opsiYasi benas 3ee30a Aneornb A MOAHOCMbIO
CKpblgaemcsi no3adu myckrioeo KpacHoeo auzaHma Anzosns B.
B amo epemsi cosokynHasi spkocmb 080UHOU 38e30b! nadaem
rnoymu 8 3 pasa. Mernee 3amemmubili cnad bnecka — Ha 5—6%
— Habmodaemcsi, koeda Aneonb A npoxodum Ha ¢oHe Aneorns
B u HemHoz20 ocnabnisiem ee2o bneck. TujamernbHoe U3y4eHue
KpueoU brecka nosgornsem y3Hamb MHO20 8aXHbIX ceedeHuli 0
38€30HOU cucmeme: pa3Mmepbl U ceemumMmocmu Kaxooul u3 08yx
38630, cmerneHb 8bIMAHYyMoCmU UX OpbuMmbl, OMKIOHEeHUe
¢opmbi 38€30 om wapoobpasHol nod delicmeuem MPUIUBHbIX
cun u camoe enasHoe — macchl 38e30. bes amux ceedeHuli
66110 661 mMpyOHO co30amb U POBEPUMb COBPEMEHHYH
meoputo cmpoeHuss U 3gomyuu  38e30. 38e30bI moaym
3ammesambCsi HE MOJibKO 38e30amu, HO u niaHemamu. Koada
8 uwHA 2004 eoda nnaHema BeHepa npowrna o OuCKy
CorHya, Masno KoMy Mpuwisio 8 205108y 2080pUMb O 3amMMEHUU,
rnockosnbKy Ha briecke CornHua Kpowe4yHoe memMHOe MsmHbIWKO
Benepbl noumu He ckasanocs. Ho ecnu 6bl Ha ee mecme
oka3sarics 2a308bil 2uzaHm muna KOnumepa, oH 3acroHusn 6bi
npumepHo 1% nnowadu conHe4Ho2o OucKa U Ha CMOIbKO Xe
CHU3U bbl e20 briecK. OMo yxe MOXHO 3apeaucmpuposaimb
COBPEMEHHbIMU UHCMPYMEHmMamu, U Ha CE200HSl yxe ecmb
cnyyau makux HabnwleHul. [lpudem Hekomopbie U3 HUX
8bIMONIHeHbI  Mrobumenamu  acmpoHomuu.  ®akmuyecku
«3K30MIaHemHble»  3amMeHuUss — 39mo  eOQUHCMBEHHbIU
docmynHbIl nobumensam crnocob Habnwdamb nnaHemsl y
Opyaux 38e30. AnekcaHop Cepeees

LLlecTb COTEH «NCXOAHUKOBY»

C ypaneHnem ot ConHua BHELWHSIA KOpOHa MOCTENeHHO
TyckHeeT. Tam, rae Ha POTOCHMMKaxX OHa crmBaeTcs ¢ (OOHOM
Heba, ee 4HpKOCTb B MWISIMOH pa3 MeHblUe SPKOCTU
npotybepaHLUEB U OKpYyXatlolleln WX BHYTPEHHeW KOpOoHbl. Ha
nepebl B3rNs4 HEBO3MOXHO cdoTorpacmpoBaTb KOPOHY Ha
BCEM €€ MPOTSKEHUN OT Kpas CONMHEYHOro AmMcka [0 CIUSHUS C
doHOM Heba, BeAb XOPOLWIO M3BECTHO, YTO AUHAMUYECKUN
AunanasoH oTorpadmnyeckmx MaTpul, 1 AMynbCUN B ThICSYM pa3
MeHbLle. Ho CHUMKU, KOTOpPbIMW UNMIOCTPUPOBaHa 3Ta CTaTbs,
[okasbiBaloT obpaTHoe. 3ajadva umeet pelleHve! Tonbko MATK
K pesynbTaTy HYXXHO He Hanporiom, a B 06xo4: BMECTO OAHOrO
«umeanbHOro» kagpa HYXXHO caenaTb Ceputo CHYMKOB C pasHoW
akcno3vumen. PasHble CHUMKM OyayT BbISBMATL obnactu
KOPOHbI, HAX0OSLUMECS! Ha pa3HbIX PaccTosiHusIX oT ConHua.
Takne cHUMKM cHayana obpabaTbiBaloTCcs OTAENbHO, @ MoTOM
COBMeLLalTCs Apyr ¢ APYroM Mo AeTansM nyyer KOpoHbI (no
JlyHe CHVMMKM coBMeLLaTb Hemb3sl, Befb OHa ObICTPO ABUXETCS
oTHocuTenbHo CormHua). Lindposas obpaboTtka ¢hoTocHMMKOB
He Tak mpocTa, kak KaxeTrcs. OgHako Hal OoMfbIT MOKasbiBaeT,
4YTO CBECTU BOEAMHO MOXHO NtoBble CHUMKU OOHOTO 3aTMEHMS.
LLinpokoyronbHble € ONMHHOMOKYCHBIMWU, C Marnoh u BGonbLuon
3KCno3unumen, npodeccuoHanbHele U mobutensckne. B atux
CHUMKax 4acTuupl Tpyda [ABafuatu naTtv  Habnopartenen,
doTorpacpmpoBaBimx 3atmeHve 2006 roga B Typumu, Ha
KaBkase n B AcTpaxaHu.

LllecTb COTEH WCXOOHbIX CHUMKOB, MNPETEPrEB MHOXECTBO
npeobpa3oBaHuii, NpPeBpaTUNMCb BCEro IWlib B HECKOSbKO
oTAenbHbIX M306paxeHni, Ho 3aTo kakux! Tenepb Ha HUX eCTb
BCE MenbyalluMe [fAeTanum KOpOHbl U MpoTybepaHues,
xpomocdpepa ConHua u 3Be3abl 40 AEBATOW BENWMYMHbI. Takue
3Be34bl AaXe HOYbO BUAHbI TONbKO B XOPOLUUA BUHOKMb. Jlyun
KOPOHbI  «npopaboTanucb» [0 pekopaHbix 13 paguycoB
conHeyHoro aucka. M ewe uset! Bce, 4To BUOHO Ha UTOroBbIX
nsobpaxeHusix, MMeeT peanbHyl0 OKpackKy, COBMafalLlyl C
BM3yarnbHbIMX  oOulyllleHusiMU. W OOCTUrHYTO  3TO  He
WCKYCCTBEHHbIM MoAkpawmBaHnem B «doTowone», a ¢
MOMOLLIbI0 CTPOTMX MaTemaTUyeckvx npouedyp B Mporpamve
obpaboTkn. Pasmep kaxgoro CHUMKa npubnuxkaetcss K
rurabanTy — MOXHO cenaTtb OTrneyaTku LWMPUHOW A0 nonyTopa
MeTpoB 6e3 BCAKOWM NoTepu AeTanv3auuu.

Kak yTO4HsI0T Op6UThLI acTepomaos

BammeHHo-nepemMeHHbIMU  38e30aMu  Ha3bl8arOm  MeCHbIe
0eoliHble cucmeMbl, 8 Komopbix Ose 38e30blI obpaujaromcs
8OKpYy2 0bwe2o yeHmMpa macc mak, 4mo opbuma rnosepHyma K
Ham pebpom. Tozda Ose 38e30bI peayrisipHO 3ammesarom opye
Opyea, a 3emHoU Habmolamens 6udum rnepuodudecKue

U3MeHeHusi Uux cymmapHo20 briecka. Camasi usgecmHasi
3ammeHHo-repeMeHHasi 3ee30a — Aneonb (6ema [lepces).
lMepuod obpaweHuss 8 amoli cucmeme cocmasnsem 2 cymok
20 yvacos u 49 muHym. 3a amo epemsi Ha Kpueol b6recka
Habnrodaemcss 08a MuHumyma. OOuH enybokul, Koeda
Heborbwasi, Ho 2opsiyasi benas 3ee30a Aneornb A MOHOCMbIO
CKpblgaemcsi no3adu myckrioeo KpacHoeo euzaHma Anzosns B.
B amo epemsi cosokynHasi spkocmb 080UHOU 38e30bl nadaem
noymu 8 3 pasa. Mernee 3amemmHbili cnad bnecka — Ha 5—6%
— Habnodaemcsi, koeda Aneonb A npoxodum Ha ¢oHe Aneorns
B u HemHoz20 ocnabnisiem eeo bneck. TujamernbHoe usy4eHue
KpueoU brnecka rnosgornsiem y3Hamb MHO20 8aXHbIX c8edeHuli 0
38€30HOU cucmeme: pa3Mmepbl U ceemumMmocmu Kaxooul u3 08yx
38630, cmereHb 8bIMAHYyMOCmU UX OpbuMmbl, OMKIOHEeHUe
¢opmbi 38€30 om wapoobpasHol nod delicmeuem MPUIUBHbIX
cun u camoe enasHoe — macchl 38e30. bes amux ceedeHuli
661710 661 mMpyOHO co30amb U POBEPUMb COBPEMEHHYH
meoputo cmpoeHus U 3goyuu  38e30. 38e30bI moaym
3ammesambCsi HE MOJibKO 38e30amu, HO u niaHemamu. Kozda
8 uwHa 2004 eoda nnaHema BeHepa npowrna o OuCKy
CorHya, Marno KoMy Mpuwsio 8 205108y 2080pUMb O 3amMMeEHUU,
rnockosnbKy Ha briecke CornHuya Kpowe4yHoe memMHOe MsMmHbIWKO
Benepbl noumu He ckasanock. Ho ecnu 6bl Ha ee mecme
oka3sarics 2a308bil 2uzaHm muna KOnumepa, oH 3acroHun 6bi
npumepHo 1% nnowadu conHe4yHo2o OuCKa U Ha CMOIbKO Xe
CHU3U bbl e20 briecK. OMo yxe MOXHO 3apeaucmpuposaimb
COBPEeMEeHHbIMU UHCMPYMEHmMamu, U Ha Ce200HSI yxe ecmb
cnyyau makux HabnwoleHul. [lpudem Hekomopbie U3 HUX
8bIMO/IHEHbI  Mobumenamu  acmpoHomuu.  @akmuyecku
«3K30MIaHemHble»  3amMeHUss — 39mo  eOQUHCMBEHHbIU
docmynHbIl  nobumensam crnocob Habnwdamb nnaHemsl y
Opyaux 38e30. AnekcaHdp Cepzees

Kak HyxHo ¢hoTorpacdmpoBatb?

29 mapma 2006 eo0a e nocenke Kemep Ha
cpedusemMHoMopcKoM rnobepexbe Typyuu 8 oxulaHuu Havana
Mo/IH020 3amMeHUsi  OofnbimHble Habnodamenu denunuck
cekpemamu ¢ Ha4uHarowumu. Camoe anasHoe Ha 3ammeHuU —
He 3abbimb OmMKpbiMb 0O0bEKMuUBbl. OMO He wWymkKa, makoe
delicmeumeribHO crydaemcs. A ewe He cmoum Oybrnuposamb
Opye Opyea, Oenasi oOuHakoeble Kaopbl. [lycmb Kaxobil
CHUMaem mo, 4YmMO UMEHHO C €20 arnnapamypol Moxem
rnonyqumscs nydwe, 4em y Opyeux. [Ana Habmodamened,
BOOPYXEHHbIX Kamepamu C  WUPOKOY20/IbHOU  OfMUKOU,

enaeHasi uerlb — BHEWHSI KOpoHa. Hado mnocmapambcs
cOenlamb CepuUio ee CHUMKO8 C pa3HoU 8bifepkol. Brnadernbuypi
meneobbekmueos moaym nony4ums demaribHbie

u3obpaxeHusi cpedHeli KOPOHbI. A ecfu y 8ac ecmb MesnecKorl,
mo Hado ¢homoepaghupogamp obnacmb y camMo20 Kpasi
NlyHHO20 Oucka U He mpamumb Opa2oueHHble CEeKyHObl Ha
pabomy c¢ Odpyeol annapamypou. W npusbie mozda Obin
ycnbiwaH. A cpasy nocre 3amMmeHuss Habmodamenu cmanu
c80600HO0 obMeHusambcsi halimamu CO CHUMKamu, 4mobbi
cobpamb Komnnekm 0ns GanbHetiwel obpabomku. Mo3xe amo
rpueeno K co3daHuro baHka opuauHarbHbIX CHUMKO8 3amMeHUsI
2006 200a. KaxObili menepb MOHUMAs, 4YmMO OmM UCXOOHbIX
CHUMKO8 00 OemarnbHO20 U306paxeHusi ecell KOPOHbl euwe
OYeHb-04eHb Oaneko. BpemeHa, koeda ntobol pe3Kuli CHUMOK
3ammeHusi  cyumarncss  WwedespoM U  OKOHYamerlbHbIM

pesynsmamom HabnwdeHul, 6e3so3zepamHo npownu. [lo
8038paweHuU 0omol ecex x0dana paboma 3a KOMIbIOMEPOM.

®oro Bauecnas XoHasIpeB

Heb6oceod Ne 6, 2008 200 14




AxTnBHOe ConHue

CorHue, Kak U gpyrie noxoxwe Ha Hero 3Be3fpl, oTnvMyaeTcs
nepuoanyeckn  HacTyMaloWWMN  COCTOSIHUAMMW  aKTUBHOCTH,
korpa B ero aTtmocdepe B pesynbrate  CHOXHbIX
B3aUMOAENCTBMIN ABWXKYLLENCS Nna3mbl C MarHUTHbIMW NOMASIMU
BO3HMKaeT MHOXECTBO HeyCTOMYMBLIX CTPYKTYp. B nepsyio
oyepedpb 3TO COMHEYHble NSATHA, rAe YacTb TENMOBON dHepruu
nrnasmbl MNEpPexXoauT B SHEPrul  MarHUTHOrO mnonms M B
KWHETUYECKYIO 3HEpruio ABWMXEHUS OTAEMbHbIX Ma3MeHHbIX
notokoB. ComnHeyHble MNATHA XONnoAHee OKpyXKaloLiewh cpedbl n
BbIMMSAAT TEMHbIMM Ha ¢oHe Gonee sipkoit hoToctepbl —
Cros COMHeYHoWn atmocdpepbl, M3 KOTOPOro K Ham MNpuxoauTt
Gorbluas 4acTb BMOAMMOrO cCBeTa. Bokpyr nsiteH M BO Bcen
aKTUBHOW obracTtu aTmocdepa, AOMOSMHUTENBHO HarpeBaemas
3HEeprmen 3aTyxaloLmMX MarHUTHbBIX MOMel, CTaHOBUTCA spye, U1
BO3HMKalOT CTPYKTypbl, HasblBaemble akenamu (Buaumble B
Genom cBete) u  crnokkynamu  (Habniogaemble B
MOHOXPOMAaTUYECKOM CBETE OT AefbHbIX CNeKTPanbHbIX NIMHUNA,
Hanpumep, Bogopoda). Hag doToccepon pacnonaratTcs
Goree paspexeHHble CMoW COMHEYHOW aTMocdepb! TOMLUMHON
10—20 TbICAY KMNTOMETPOB, Ha3biBaeMble XPOMOCHEPON, a Haz
Hel Ha MHOrve MUMMUOHBI KUIIOMETPOB MPOCTUPAETCH KOpoHa.
Hap rpynnamu comnHeyHbIX NSTEH, a MHOrAa U B CTOPOHE OT HUX
4acTO BO3HUKAIOT MPOTSXKEHHble obnaka — npoTybepaHLbl,
XOpOLLO 3aMeTHble BO BPEMS MOMHOWN da3bl 3aTMEHMsA Ha Kpato
CONTHEYHOro Aucka B BUAE SIPKMX PO30BbIX Ayr WM BbIGPOCOB.
KopoHa — camasa paspexeHHas W O4YeHb ropsyas 4YacTb
aTmoccpepbl  ComHua, KoTopas kak ©Obl  ucnapsietcs B
OKpyXXaloLiee NpOCTPaHCTBO, 06pa3sysi HenpepbiBHbIN NOTOK
yaansiowencs oT ConHua nnasmbl, Ha3blBaeMbll COMHEYHbIM
BeTpoM. MMEeHHO OH MnpuaaeT COMHEYHON KOPOHE fyuYUCThIN
BUZ, ONpaBAbIBaloLLMIA ee Ha3BaHue.

«bpumnanToBoe kousbio» 3atMenust 30 urons 1981 roma, cHsToe C
camornera Haj TuxuMm okeaHoM. BBepxy B HeOe M BHU3Y Ha oOnakax
BuzHa idyHHas TeHb. ®oTro ROGER RESSMEYER/CORBIS/RPG

Mo ABWXeHWIO BellecTBa B XBOCTax KOMET BbIICHUMOCH, YTO
CKOPOCTb COfIHEYHOTO BeTpa MOCTENEHHO YyBenW4MBaeTcs ¢
ynanenvem ot ConHua. YganuBlwnCb OT CBETUNa Ha OfHYy
aCTPOHOMUYECKYID eauHuuly (BennymMHa paguyca 3eMHon
opbuTbl), CONHEYHbIN BETEP «NEeTUT» co ckopocTbio 300—400
KM/C npu KoHUeHTpauun Yactuy, 1—10 NpoTOHOB Ha Kybuuyeckuii
caHTumeTp. BcTpeyas Ha cBoem nyTn npensaTcTeBus B BUAe
nrnaHeTHbIX MarHMTocdep, NMOTOK COMHeYHoro BeTpa obpasyet
yAapHble BOMHbI, KOTOpble BAMSAOT Ha aTMocdepbl NnaHeT u
MexnnaHeTHyto cpepy. Habniogas conHeyHylo KOPOHY, Mbl
nony4yaem MHGOPMaLMIO O COCTOSHUM KOCMWUYECKON Morofbl B
OKpYXXaloLlleM Hac KOCMWYeckoM npocTpaHcTBe. CambiMu
MOLLHBIMW MPOSIBIIEHNSIMW COSTHEYHON aKTUBHOCTU SIBMSAOTCA
nrnasmMeHHble B3pbiBbl, Ha3blBaeMble COMHEYHbIMU BCMbILLKAMMU.
OHM CONpPOBOXAAKOTCS CUITbHBIM MOHU3YIOLLIMM U3NyYeHueM, a
Takke MOLLHbIMM BbIbpocamu ropsyei nnasmel. MNpoxoas yepes
KOPOHY, MOTOKM MMa3Mbl 3aMETHO BMMUSIIOT Ha €e CTPYKTYypy.
Hanpumep, B Hell obGpasyoTcsi LNeMoBuaHble 06pa3oBaHus,
nepexojsailine B AMUHHbIe Nyyn. 1o cyTW, 3TO BbLITAHYTbIE
TPYOKM MarHWTHbIX MOMewr, BOOMb KOTOPbIX C GonblunmMu

CKOPOCTSIMM PacnpoCTPaHSOTCSH MNOTOKU 3apsPKEHHBIX YacTul, (B
OCHOBHOM  3TO  3HEpPrMYyHble MPOTOHbl W  ANEKTPOHbI).
dakTnyecku BuaMMasi CTpyKTypa COMHEYHOW KOPOHbI OTpaxaeT
WHTEHCUBHOCTb, COCTaB, CTPYKTYPY, HarnpaBrieHne OBUXKEHUS U
OpyrMe  XapakTepuCTWKW  COMHEYHOro BeTpa, MOCTOSHHO
BO3JEWNCTBYIOLLEro Ha Hawy 3emmnio. B MOMeEHTbI BCnbillek ero
cKkopocTb MoxeT gocturatb 600—700, a nHorga u 6onee 1000
km/c. B npownom kopoHa Habnioganacb TONbKO BO Bpems
MONHBbIX COMHEYHbIX 3aTMEHWA W  WCKIOYUMTENbHO BONU3N
ConHua. B COBOKYNHOCTM  HaKOMUNOCb  OKOMO  4aca
HabntogeHun. C nsobpeTeHMeM BHE3aTMEHHOrO KopoHorpadga
(cneunanbHOro  Tenmeckona, B  KOTOPOM  ycTpauBaeTcs
WCKYCCTBEHHOE 3aTMEHME) CTano BO3MOXHbIM MOCTOSIHHO
cnegnTb ¢ 3eMnu 3a BHYTPEHHUMM 06nacTaMu KOpoHbI. Takke
BCErga MOXHO perucTpupoBaTtb pagvMouU3flyYeHUE KOPOHBI,
npuyeMm faxe ckBo3b obnaka U Ha GonbLUMX PacCTOSIHUSIX OT
ConHua. Ho B onTmyeckoM p[uanasoHe BHeLHWe obnactu
KOPOHbI MO-MPEeXHeMY BUAHbI C 3eMNn TONMbKO B MONHOM dase
conHeyHoro 3atMeHus. C pa3BuTMEM BHeaTMoOCKEepHbIX
MeTof0B ncecnenoBaHui nosisunacb BO3MOXHOCTb
HemnocpeaCcTBEHHO Mony4vatb M300paxKeHWe BCEWl KOpOHbl B
yrnbTpacuMoneToBbIX U  pEHTreHOBCKUX nyyax. HawnbGonee
BreYaTnswowmne CHUMKN PerynspHo NocTynakT C KOCMUYECKOW
ConHeyHolt  opbuTanbHoi  renvocdepHoin  obcepaTopun
SOHO, 3anyweHHon B koHue 1995 roga COBMECTHbIMU
yceunusimmn EBponeiickoro kocmuyeckoro areHtctea 1 NASA. Ha
cHumkax SOHO nyum KOpOHblI OYeHb AMUHHbIE, Aa U 3Be3]
BMAHO MHoro. OgHako B cepefvHe, B 06nacTu BHYTPEHHEN u
cpefHelr KOpoHbl, M3obpaxeHne oTcytcTByeT. WckyccTBeHHas
«fyHa» B KOpoHorpade BenvkoBaTa W 3acroHsieT ropasgo
Gorblue, Yem HacTosiwasi. Ho uHaye Henb3s — CRAMLLKOM YX
apko cBetuT ConHue. Tak 4TO CbeMka CO CMyTHMKA He
3ameHseT HabnogeHun ¢ 3emnu. 3aTo KOCMUYECKUE U 3EMHbIe
CHUMKW CONHEYHON KOPOHbI MaeanbHO JOMONHST Apyr Apyra.
SOHO Takke nNOCTOSIHHO HabnogaeT 3a  MNOBEPXHOCTLIO
ConHua, npuyeM 3aTMeHUsi el He Nomexa, Beapb obcepBaTopus
HaxoguTcsa BHe npegenoB cuctembl 3emns-JlyHa. Heckonbko
ynbTpaduoneToBbix u3obpaxeHu, caenaHHbix SOHO B
MOMEHTbI OKOMNO MorfHoi a3kl 3aTmeHns 2006 roga, Gbinu
cobpaHbl BOEAMHO U MOMELLEHbI HA MECTO n30bpaxeHust JTyHbl.
Tenepb BWOHO, Kakne akTMBHble obnacT B atMmocdepe
Gnuxaiien Kk HaMm 3Be3abl CBsi3aHbl C TEMU UMM WMHbIMU
ocobeHHOCTSIMU B ee KopoHe. MoxeT mnokasatbcsi, 4TO
HeKOoTOopble «Kyrnona» 1 30Hbl TypOYNeHTHOCTU B KOPOHE HUYEM
He BbI3BaHbl, HO B OEWCTBUTENBHOCTUM WX WCTOYHMKM MPOCTO
CKpbITbI OT HABNAEHUSI Ha ApPYro CTOPOHE CBETUNA.

«Pycckoe» 3aTmeHue

OyepegHoe MOMHOE COMHEYHOE 3aTMEHUEe B MUpPe Yxe
Ha3bIBaKOT «PYCCKUM», MOCKOMbKY rfiaBHbIM 06pa3om oHo Gyaet
Habnopatbcst B Hallel cTpaHe. Bo BTopoi nonosuHe aHs 1
aBrycta 2008 roga nomoca mnonHowm asbl MpoTSHETCS OT
CeBepHoro JlegoButoro okeaHa MOYTM NO MepuanaHy .o
AnTas, nponasi ToMHO Yepe3 HwkHeBapToBck, HoBocubupck,
BapHnayn, bBwiick un [opHo-AnTanck — npsMo  BOOMb
enepanbHoi Tpaccbl M52. Kcratn, B opHo-AnTalicke 3TO
OyneT yxe BTOpoe 3aTMeHve 3a [Ba C HebonblvMMm roga —
MMEHHO B 3TOM ropofe nepecekarTcsl nonockl 3atMeHui 2006
n 2008 ropoB. Bo Bpemsi 3aTmeHus BbicoTa ConHua Hag
ropusoHTom coctasut 30 rpagycoB: 3TOro AOCTATOMHO AN
doTorpacpmpoBaHnsa KOpPOHbI UM MAeanbHO Ans MaHopamMHOoWN
cbemku. Moroga B Cubnpu B 310 Bpemsi 06bI4HO xopoluast. Ewe
He Mo34HO NPUroTOBWUTL Mapy doToannapaTtoB U KynuTb Gunet
Ha camoneT. O3TO 3aTMeHVMEe HWKaK Henb3s NpPOMnyCTUTb.
Cnepytollee nonHoe 3atmeHue byget BuaHo B Kutae B 2009
rogy, a NoToM XopoLuve YCroBusi Ansi HabnoaeHu crnioxarcs
Tonbko B CLIA B 2017 n 2024 rogax. B Poccumn xe nepepbiB
npognutcs noytu noneseka — Ao 20 anpens 2061-ro. Ecnu
cobepetecb, TO BOT BaM XOpoWuWW COBEeT: HabnwopainTe
rpynnamMmm 1M obMeHVMBaMTeCb  MOMYYEHHbIMU  CHUMKaMM,
npucblnante ux Ans CoBMecTHow o6paboTku B LiBeTouyHyto
obcepaatopuio:  http://www.skygarden.ru/. Torga komy-TO
obsizaTenbHO noBe3eT C o006paboTkow, M Torga BCe, Aaxe
ocTaBluMecs foma, bnarogaps Bam yBuasaT 3atmeHne ConHua
— YBEHYaHHY0 KOPOHOW 3Be3ay.

3deapd KoHoHoeu4, Bsiuecnae XoHObIpes

Cmambsi adanmuposaHa ¢ cauma  http://www.vokrugsveta.ru c
paspeweHus catima Ha cmpaHuyke
http://www.vokrugsveta.ru/vs/article/6186/ XKypHan «Bokpyz Ceema»
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ConHeyvyHasn cucrema I

Temnan cmopona Connya

ConHue Haxogutca cenyac B MMHUMYME CBOEW
akTmBHocTU. CKOpPO OHa AOMMKHA HayaTb pactu —
3TOro Xganu eweé B NPOLUSIOM
KOyT B OyAyLiem

rogy, Tenepb

BbIOpOCEI  KOPOHATBHOTO BEIECTBA MOTYT OKAa3bIBaTh JIOBOJBHO
CHJIbHOE BIMSHUE HA TO, YTO MPOMCXOAUT Ha 3eMie. Bo Bpems Takux
BBIOPOCOB C MOBEPXHOCTH CPBIBAIOTCS MHJUIMOHBI TOHH BEILECTBA,
pasorperoro A0 TEMIepaTypbl B MIJUIMOHBI rpanxycoB. Camoe
HENPHUATHOE — OHH CIIYyYaloTCsl AaXe BO BpeMs MHUHUMYMOB
COJIHEYHOH akTHBHOCTH. [lomydaTh HMX TpexMepHbIe H300paXeHUs
MOKa MOYKHO TOJIBKO ITyTEM KOMITBIOTEPHOTO HAJIOKEHHST HECKOIBKIX
IBYMCPHBIX ~ CHHUMKOB, CHCIAHHBIX  COJNHEYHOW  OpOUTAIBHON
obcepBartopueit SOHO. ®oro: NASA, ESA, Tom Moran, Tom
Bridgman

CpaenaHHble NoYTY rof Ha3af aMepuKaHCKMMK acTpoduankamu
npeAckasaHns OTHOCUTENbHO Havana HOBOTO COJSIHEYHOro
LUMKna oKa3anucb  HecKonbKo  nocnewHbiMu.  [IBaguaTtb
YeTBEPTbIN COMHEYHBIN LMKI MOKa eLé He Hayancs, HeCMoTpsi
Ha TO, YTO HEKOTOpble MPEeAmnoChINKM ero Havana nosIBUNNUCH
ewé B asrycte npownoro roga. [lockonbky npeackasaHus
CTPOWNWUCb Ha TEOPMM OJHOTO U3 BEeAyLMX CneumanucToB
no conHeyHow actpoHomuu [1aBnaa Xeseses (David Hathaway),
TO M BO3HUKLLEE HedoBepue KOCHYNOCb He TONbKO KOHKPETHOM
AaTbl Havyana HOBOro LMKMa, HO M BCeX MpoYMX NpeackasaHui
Teopun. B uyacTHocTu, npenckasaHuii conHeuyHbix Oypb (Solar
Storm Warnings).

Utoxe npoucxoaut Ha ComHue BO BpeMs  oyepedHon
«COmnMHeYHou Bypu» M YTO O3HayalwT Takue Oypsa ana 3emnn?
Benbiwkn Ha ConHue ConpoBOXAATCA U3Ny4YeHUeM CBETOBOW
3HeprnM, COOTBETCTBYIOLMA NOTOK (POTOHOB MPUMEPHO 4epes3
8 MMHYT pgocturaet artmocdepbl 3emnu. Bo Bpems Oypb
nNpoucxodAaT Takke ckaykM marHutHoro nona  ConHua,
conpoBoxaatoLmecs Bblbpocamn  pparMeHTOB  BellecTBa
13 CONHEYHON KOPOHbI. [pMMepHO Yepe3 4Yac 3apsPKeHHble
YacTuubl (M3 KOTOPBIX U COCTOAT 3TU doparMeHTbl) JocTuratoT
3eMHou artmocdpepbl. [xeHeT Jlyman (Janet Luhmann),
reoodunsnk U3 ynnsepcuteta KanmndopHwuu, HasbiBaeT 3Tu

BbIOpPOCHI «yparaHamMy KOCMWYECKOW noroapbl». TeopeTuyecky,
WCTOYHUKA MOYTU BCEW 3EeMHOW 3HeprMm MoryT  ObiTb
npocnexeHbl 0o ConHua. 3emnsi CNOBHO KynaeTcs B NOTOke
YacTuL, NMOKMHYBLUMX NOBEPXHOCTb Bnivbkaillen K Ham 3Be3fpl,
WNWWb  HUYTOXHAA YacTb  KOTOPbIX CMOrma  AOCTUYb
eé noBepxHocTn. [Mo3TOMy ycnoBuMsi 3eMHOrO CyLLLEeCTBOBaHWUs
OYeHb YyBCTBUTENMbHbI K KOnebaHWsM 3aToro noToka.

B petansix 3apoxgeHue COnHeuHblx Oypb — paBHO Kak
1 B3aUMOAENCTBUE 3apSKEHHbIX YacTWL, COMHEYHOW KOPOHbI
C MarHUTHbIM noneM 3eMnn — Moka He BbIICHEHO. A mMexay
TEeM 3HaHWe 3TUX JeTanei cTaHOBUTCS Bce Gonee akTyarbHbIM
ONsi  COBPEMEHHOW 3KOHOMWKW. Tak, BCMNeck aKTUBHOCTU
ConHua B fekabpe 2006 roga npvBen K HapyLueHVsM B paboTe
mapcoxogoB Spirit n Opportunity 1 kaHagckoro reogmManyeckoro
papapa; Obinmu Tawkke 3adMKCMpOBaHbl BpeMeHHble cbown
B paboTe 3MeKTPOHHOro 06opyAOBaHUS HECKOMBbKUX CMYTHWKOB
NASA. Cnepytowyto 6ypto  Ha ConHue, npou3oLueaLlyto
Hepen CMycTsd, yXe ydanocb MnpeAckasaTtb, W NoTomy
K eé Hayany 6Gonbluas YacTb KOCMWYECKMX annapatoB Obina
nepeseneHa B Ge3onacHbIi pexuMm. TeM He MeHee Mnonyvunu
noBpexaeHns Tpu U3 YeTblpex annapaTtoB EBponerickoro
kocmuyeckoro areHtctBa (ESA), cooOLueHVs o HapyLUueHUsX
B CUCTEME KOPOTKOBOITHOBOW CBS3M NOCTYNunu Takke n3 Kutas.
Mpn atom aekabpbckue ckayku aktmBHocTu ComnHua npoxoaunu
Ha poHe oyeHb HM3KoM akTMBHOCTM ConHua, MUHUMYM KOTOPOM
npuwenca Ha mapt 2007 roga. Kakuxixe HenpusiTHocTen
crnegyeT B 3TOM cryyae XAaaTb oT 6ypb BO Bpemsi Grivkaniuero
MaKCUMyMa COSIHEYHOW aKkTMBHOCTW, oxuaaemoro B 2010 unu
2011 roagy?

Hanbonee ysi3BUMbIM A5t CONHEYHbIX Oypb 3€MHbIM 0OBEKTOM,
ABnseTcs, no-BUAMMOMY, cuctema rno6ansHoro
nosuumoHunpoBaHns — Global Positioning System (GPS).
Cpean npodyero, OHa MCMONb3yeTcsd ANs  «MPUBS3KK
K MECTHOCTU» MOPCKMX MraTtdopM, Ha KOTOPbIX MPOM3BOAUTCH
nobblda HedTU B OTKPLITOM MOpPEe; aKTMBHO WCMOMb3yloT
€€ 1 CUCTeMbl HaBuraumu BO3AYLUHOro TpaHcnoprta. Hemanyto
ONacHOCTb COorMHeYHble Bypun NpeAcTaBnsAlT ANs KOCMOHaBTOB,
aTakke W Aans naccaxvpoB CaMONeToB, MapLUpyTbl KOTOPbIX
npoxoasaT Hap mnoncamy 3eMnu — MOCKONbKy B palioHe
MONIOCOB 3€MHOE MarHUTHoe Mofie B HaMMeHbLUEN CTerneHu
3almuaeT NOBEPXHOCTb 3eMMN OT CONTHEYHOTO BETpa.
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SInonckmii cmytHuk Hinode mo3Bonmmi «yBHIETH» B PEHTT€HOBCKOM
JMana3oHe SPKHE PacKajJCHHbIC TOYKM Ha nosepxHoctd ConHuma B
crniokoiiHoi obmactu. @orto: National Astronomical Observatory of
Japan

MoBbiWweHHas YyBCTBUTENbBHOCTb GPS K konebaHuam
COMMHEYHOM  aKTMBHOCTM  MOXET,  BMPOYEM, M MPUHECTU
HEKOTOpYI MOfb3y: 3KCMepTbl npeanonaralT WUCMonb30BaTh
dnykryaummn curHanos GPS B kayecTBe [OOMNOMHUTENBHOrO
MCTOYHMKA MHCPOPMALMKN O CONTHEYHbIX BCMbILLKAX.

MonyyeHne uHdOpMaLUM O TOM, YTO Xe B AEUCTBUTENbHOCTU
npoucxoamt Ha ComnHue U B ero OKPecTHOCTSX, ocTaeTcsa Anis
KOCMWUYECKOW  METEOpOSiorMM  OOHOW M3 IMaBHbIX — 3ajau.
B pacnopsikeHMn 3eMHbIX METEOPOSIOrOB UMEKTCS  ThICSYM
OKeaHCKMX BynkoB, MEeTEeOPOOrMYeCcKnx 6annoHos,
crneumanbHbIX CMYTHUKOB, NOCTOSIHHO cobupatoLmx
pa3HoobpasHylo  MHGOpMaLMO O COCTOSIHUM  ruapocdepbl
1 aTMocdepbl 3eMnn Ha Bcex BbicoTax. A cnyxba KocMU4ecKom
noroAbl onepupyeT BCEro fullb [OHOKUHOW  U3MepseMbiX
napamMeTpoB, YUCIIEHHbIE 3HAYEHUs] KOTOpbIX MOryT 6bITb
onpegeneHbl Ans 4aHHOrO MOMEHTa BPEMEHM.

Vike noutu rox Ha COITHIlE MSITHA TTOYTH He BUAHBL. CITydaetcs, Takue
HEPHOIbI 3aTATMBAIOTCS Ha JecsaTuiieTus. Ho 3To He 3HAaYuT, 4TO OHO
HE MPOSIBJISICT B 3TO BPEMsi CBOCH aKTHBHOCTH APYTMMH CIIOCOGaMH.
®doro: SOHO/NASA, ESA

M3yyaTb koneGaHusi CONMHEYHOW MNOroAbl NOAU Havanu ewé
Ha pybexe CpepgHux BekoB u HoBoro Bpemenw. [ns niopew
anoxvu BospoxgeHus conHue ObiNo maeanbHbIM UCTOYHUKOM

cBeTa, CUMBOJSIOM CBETOMO W HeJOCTMXMMOTO, CUMBOJIOM
YUCTOThI... HEKoTopble NCTOPUKM KyNbTypbl CHUTAIOT, YTO Takoe
OTHOLLEHNIO K COnHLy MO>XHO Ha3BaTb «[yXOBHOM
renvoLeHTpnamMom» U1 4yto OGnarogapsi 3ToMy eBponewnupl
okasanucb NoAroTOBNEHHbLIMU K renuoLeHTpusmy
PU3nN4EeCcKoMy — K MOAENN CONMHEYHOW CUCTEMbI, MOCTPOEHHOMN
nonbckum actpoHomom Hukonaem KonepHukom (Nicolaus
Copernicus, 1473-1543) v cMeHMBLUENA TEOLEHTPUYECKYIO
mogaens MNrTonemes.

ToT dpakT, 4TO Ha «MaeanbHOM WCTOYHMKE CBeTa» MMelTCs
NATHa, Obln YCTAHOBNEH 3HAMEHWUTLIM MTaNbAHCKUM (HDU3NKOM
[anuneo Manuneem B npovecce HabnaeHn
B CKOHCTPYMPOBaHHbIN MM Teneckon (Fanunen Takke OTKpbIn
cylwectBoBaHve rop HaJlyHe un4yeTbipe cnyTHuka lOnutepa).
BOonbWWHCTBO ~ COBPEMEHHMKOB  BHayane  OTka3blBanocb
ponyckatb cyuiectBoBaHve Ha ComnHue nsTeH, W OCHOBHOW
NPUYMHOM 3TOro Obl1 UMEHHO «OYXOBHbIA TEMUOLEHTPU3MY.
Cam Tlanuneit HasbiBan nsiTHa «obrnakamu B aTtMocdepe
ConHua», nonarasi, Takum obpasomM, 4TO BCe, YTO Mbl BUOMM
Ha COMnHLE, MOXHO OMMCbIBaTb MO aHanorMn C NPOUCXOAALLUM
Ha 3emne. B ToBpemMsi nogobHas aHanorus  kasarnacb
HeJonyCTUMOW;  CO BPEMEH  aHTUYHOCTM  ObINO  MPUHATO
pasfenaTb TO, 4TO Mbl Habnogaem B KOCMOCE, W TO, YTO
npoucxoamt Ha 3emne. Tonbko B OTHOLUEHUW MPOUCXOAALLEro
B KOCMOCEe  [orycKkanocb  MpuHUMNManbHas  BO3MOXHOCTb
mMaTeMaTU4yeckoro OonucaHusl. Mup ke 3eMHbIX  SBMEeHW
M NpoLeccoB B MPMHUMNE  BOCMPUHUMANCA  Kak  «Mup
npubnuanTenbHoro»,  ANsi  ONUCAHWs  KOTOPOro  $3blK
maTemaTvkm ucnonb3oBaH GblTb He MoxeT. JlyHa, K npumepy,
BOCMPUHMMANachk kak uaeanbHbId LWap, W NOTOMY CUrbHOe
HeJoBepue BbI3biBano oTkpbiTue Manuneem rop Ha JlyHe.

Conneunslit ctpaxkHuk (Solar sentinel). MIx Oyner yeTsipe WITYKH Ha
reanocQepHbIx opOuTax BHyTpU opOuThl Benepsl. VX rnaBHas 3amada
B KaXIObli MOMEHT BpemeHH Buaeth CONHIE IOIHOCTBIO —
a He TOJIBKO Ty €ro 4YacTb, KOTOPOH OHO IOBEPHYTO K 3emie.
Wnmoctpauus: Living With a Star program/Sentinels mission/NASA

[ocTtaToyHO ObICTPO NATHA Ha COMHUe CcTanu npeaMeToM
perynsipHbIX aCTPOHOMUYECKNX HabnoaeHui. Bbino,
B 4AaCTHOCTW,  YCTa@HOBMIEHO, 4YTO POCT  4ucrna  nNsTeH
M UX CYMMapHOW Nrowaan CBuAEeTeNbCTBYeT O BO3pacTaHun
CONTHEYHOW aKTUBHOCTM, YTO Ha 3emne nposiBNsieTcsl B BUAe
MarHuTHbIx Oypb. Bbin ycTaHOBNEH UMKIWYeCcKUA xapaktep
aktmeHOCTM ConHua 1 Y4TO Nepmos N3MEeHEHUn 3TON aKTUBHOCTU
coctaBnser npuenuanTensHo 11 ner. CoBeTckuii
ecTecTBovCnbITaTenb AnekcaHap Ywkesckuii (1897-1964),
nocne TWaTenbHOro aHanM3a MMEeBLLENCS B €ro pacnopsiKeHun
CTaTUCTUYECKON UWHGOpMaLMK, 3aMeTWurn, YTO MaKCUMyMbl
CONHeYHon aKTUBHOCTU cosnagatT € MakcMmymMamm
coumanbHbIX KaTaknmnMamoB Ha 3emnie — BOWH, PeBOMioLUN,
anuaemuin. PassuBas mageto YwmkeBckoro o BnusiHum ConHua
Ha couunanbHble npouecchbl Ha 3emne, UCTOPUKN HayKu HaxoasaT
BECbMa HeoXunaaHHble CBUAETENLCTBa B MOAAEPXKKY 3TON naew.
Mpeaometom uccnenoBaHus CTaHoBSATCSH, K npumepy,
KOppensauMn akTUBHOCTW COMHUA W TBOPYECKON aKTUBHOCTU
Mmmaryuna Kauta (Immanuel Kant, 1724-1804) un Puuapga
®enHmana (Richard P. Feynman, 1918-1988). N xota cama
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no cebe runotesa AnekcaHgpa YwxeBckoro He nomnyvuna
6e30roBOPOYHOr0 NPU3HaAHWS B HAay4YHOM COOGLLEeCTBe, Camo
CYLLIECTBOBAHMNE CONIHEYHO—3EMHbIX CBSi3eii COMHEHWIO YyXe

He nogBepraeTca.

K Tomy e B nocnegHne  [ecATUneTUs
4YenoBEYECTBO B BECbMa OCTPOM (OpME UCMbITLIBAET Ha cebe
BO3JENCTBME CONHEYHOW akTMBHOCTU. Peuyb uaget o cbosax
B paboTe MHOrOYMCNEHHbIX ANEKTPOHHBIX YCTPONCTB.

MHoroe U3 TOro, 4YTO Mbl 3HAEM O COSIHEYHbIX  Oypsix

1 UX BAUSHUN Ha 3emnio, OCHOBaHO Ha MHdopmaLmn,
noctynawwen c6bopta anmapata SOHO (Solar and
Heliospheric Observatory), 3anyweHHoro 11 neT Hasag.
Ha MomeHT 3anycka pacuyeTHbli cpok cnyxbel  SOHO
He npeBbilian OByX net... K cyacTblo, NPOrHo3bl
He onpaBAanncb W B HACTOsILLIEE BpeMs MnpeanonaraeTcs, 4To
SOHO npocnyxuT o kpaviHen mepe o 2009 roga.
B cnepytowiem 2008 rogy NASA nnaHvpyeT 3anyctutb eLé
OAVH annapat Ans nsydeHusi conHeyHon norogel — SDO (Solar
Dynamics Observatory). Ha6Gopty SDO nnaHupyeTcs
pa3mecTuTb creumnansHoe «rennocercMmyeckoe»
obopynosaHue (Helioseismic and Magnetic Imager) ans
cnexeHWuM  3aBofnHamMu  fAaBneHust  BHyTpu  ConHua.
ACTPO(U3MKM CcuMTaloT, YTO Takume BOfMHbI OpPMUPYIOTCH
BO BHYTpPeHHMX obnactax ConHua, nocre 4ero oTpaxakTcs
OT ero NoBEPXHOCTU, NpUBOANA eé B konebaTernbHOe [ABWKEHUE.
AHanuavpyst fgeTtanbHylo WHGOpPMauMIo O XapakTepe Takux
konebaHuii, MOXHO  OyaeT  mombITaTbCs  onpenensTb
T€ MOMEHTbI BPEMEHW, KorAa nof noBepxHocTbio CornHua
NPOUCXOAUT 3apoXaeHVe CornHeyvHbix Bypb. Mo cnoBam opHoro
u3 paspabortunkos SDO [uHa lNecHena (Dean Pesnell), «Bce
3TO MOXOXE Ha TO, kKak ecnu 6bl Mbl npoBoaunu y ConHua yau-
uccneposaHue».  lNpubopbl,  KoTOpble  npepnonaraeTcs
pasmectutb  Ha SDO, wuvmelT ny4ywme  NO CPaBHEHUIO
¢ npubopamu SOHO xapakTepucTuku: B YacTHOCTU, Gonbluee
pa3pelueHue. OKCNepTbl paccyMTbIBalOT, YTO Mocne 3anycka
SDO cTaHeT BO3MOXHbIM MpeAcKkasbiBaTh Oypy 3a ABe Hedenu
00 UX 3apOXAEHMSsI. OonTummnam 3KCnepToB OCHOBaH
Ha pacTsHYTOCTN BO BpEMEHM 1 camoro npotecca
BO3HUKHOBEHNS MarHuTHoro nons ConHua r3-nog noBepxHoCcTH,
1 nocrenyLLero ckayka ero MHTEHCUMBHOCTW, MOCIE KOTOPOro
06bIYHO MpoMCXOAMT BCMbIWKa WM BbIBpoC parMeHToB
COJTHEYHON KOpOHbI. PnykTyaumm marHuTHoro nonst ConHua
OyoeT uM3yyaTb B HEMNPEPBLIBHOM  peEXWMe U 3anyLieHHbIN
SANoHLamm B CeHTAbpe 2006 roga  annapat Hinode.
PasmelleHHble Ha Hinode ynbTpadvoneToBbii  Teneckon,
aTakke uTeneckon, paboTalWwui B BUOMMOM [uanasoHe,
OyayT OCyLeCTBNSATb HEMpepbIBHOE CKaHMPOBAHWE FOKamnbHbIX
yyactkoB nosepxHocTn ConHua. WHdopmauus, nonyyaemas
C 3TUX TereckonoB, OyadeT HenpepbIBHO COMOCTaBMSATLCS

¢ obpasom ConHua Kak
B PEHTIEHOBCKOM JAuanasoHe.

uernoro, HO yxe

JlBa moutn uueHtuuHbix crnytHuka STEREO, pacnonoxuBmmucs B
pa3HBIX MeCTaX Ha COJHEYHOH OpOWTe, IO3BOISIOT IOIydaTh
aHAIM(UUECKOEe M300paKCHNUE ero MOBEPXHOCTH B PEaTbHOM (WIH
MOYTH B pEalbHOM) BpeMeHH. J[OCTATOYHO B3IVIAHYTh Ha 3Ty
KapTHHKY 4epe3 CHHe-KpacHbIe OYKH, YTOOBI yBHJETh H300pa’keHHE
tpexmepHbIM. Poto: STEREO/NASA

[OBa pgpymmx annapata 00pa3yloT CcuUCTeMy C XOpOLUO
3anomMuHatoLencs abbpeBuaTypoii STEREO — Solar
Terrestrial  Relations  Observatory. OpbuTtbl  annapaTtoB
coBnagatoT ¢ opbuTon 3emnu, Npu 3TOM OAUH U3 HUX ABUXKETCS
no opbute, onepexas 3emno, BTOPOM — OTCTaBas OT Hee.
Mpepnonaraetcs, 4yto cnytHukn STEREO nomoryT nonyuntb
TpexmepHoe usobpaxeHue BbIGPOCOB W3 CONTHEYHOW KOPOHBI.
«Kocmunueckme MeTeoponorn» paccuuTbIBaloT, 41O
B pe3ynbTate O9TWX HabnoaeHwhd ygacTca  yCTaAHOBUTD,
MOHWUTOPUHI Kakoro MMeHHo Yydyactka ConHua Heobxoaummo
ocyllecTBnATb  AnA  Havbonee HagexHbIX npeAckasaHwn
conHeyHon norogel. o coobuieHunto xypHana New Scientist,
BO BTOpOWM MOroBuHe anpenst 6binv nonyyeHsl nepsble 30
nsobpaxenun ConHua co cnytHukoB STEREO; nccnenoBaHune
3TUX M300paxeHWn MOATBEPAUSIO Hanuune CBOeObpasHbIX
«ablp» B CONMHEYHOM KOpOHe. Mpogonxas - BCneq
3a [anuneem - uckatb npoucxoasiemy Ha ConHue aHanoru
Ha 3emne, 3ameTuMM, YTO BaXHbIM COObITUEM ANS 3EMHbIX
METEeOpOmnoroB  CTano YCTaHOBMEHWE CBA3WM  3HEpreTuku
yparaHoB C TEMfoM, MOCTYMaloLWmMM OT HarpeToil NOBEPXHOCTU
okeaHoB. TonbkO MNOcne 3TOT0  Hayanucb  MOCTOSIHHbIE
usmMepeHusi TemnepaTypbl MOpel U okeaHoB — ©Gnarogaps
Yyemy, BMUWTOre, Mbl M HAY4YUIMCb BO3HWKHOBEHWE YyparaHoB
npeackasbiBatb. [10 3TO  MpuyMHe MHOrME  cneuuanucTbl
B 06NnacTM KOCMWYECKOW MoroAbl C ONTUMU3MOM  CMOTPAT
B Oyoywiee; k npumepy, [xeddpn Xbto3 (Jeffrey Hughes)
u3 LleHTpa mopenvpoBaHusa kocmudeckon noroapl (Center for
Integrated Space  Weather  Modelling) BocTtoHckoro
yHMBepcuTeTa yBepeH, YTO MHOrMe npobnembl KOCMWUYECKON
MeTeopomnorMm yaacTca pelwmnTb Ha NPOTSHKEHUU BrvxanLmnx
necsTv ner.

Bopuc Byno6aw

Cmambsi adanmuposaHa ¢ calima http://www.vokrugsveta.ru
c paspeLueHus cavita Ha CTpaHuyke
http://www.vokrugsveta.ru/telegraph/cosmos/338/ Tenerpad
«Bokpye Ceemax»: TemHasi cmopoHa ConHuya
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| ConHeyvHasa cuctema |

Koraa
CornHue B3opBeTCA

KoHey ceema HenpeMeHHO Hacmynum - 8 3Mmom
cxo0simcsi e8ce  y4yeHble. ACMPOHOMbI  CroOpPsim
JlUWb O CPpoKax U 8eposIMHbIX MPUYUHax 3moao
rneyanbHo2o cobbimusi

«Bbonbias ppIOKka ecT MaJeHbKYI0» — TaK OMHCHIBAIOT aCTPOHOMBI
MpOLIECC MOIIOMIEHUs IuaHeThl 3Be310i. [lo 100 MuIMoHOB 3Be3n,
nonoOHeix CoOJHIYy, B Hallel TrajakTUKe HAlT MPHIOT IUIAHETaM,
COCTOSIIIUM U3 Ta3a, kak FOmuTep, U MEpTBOPOXKICHHBIM 3BE30aM —
KOPHYHEBBIM KapJMKaM. DTH IUIAHETHl WM KapjMKH OOpEYeHbl Ha TO,
4TOOBl ~ OBITh  «CBEICHHBIMH» UX  POAUTEILCKUMHU  3BE3IAMH.
Wnnrocrparms: James Gitlin/STScl AVL

YenoBeyeckuii pasyMm Nno6onNbITEH, MbITIUB U CKIOHEH K cbopy
TUNUYHON WHpopMaumn. Korga pogwncs, >KeHuncs, ymep?
Korga npowusoluno 1o unum nHoe UcTopuyeckoe cobbiTve U YTo
nocnyxwrno emy npuynHon? KniouveBble BOMNPOCHl, HEM3MEHHO
Teps3alliMe pasyM 3anafHoro 4erioBeka, — Korga WU kak
uMeHHO? OauH M3 3TUX BeEYHbIX BOMPOCOB —  KOraa xe
HacCTynuT KOHeL, CBeTa M Kak UMEHHO 3TO npousonaeT?

B koHue XIX— Havane XXBeka B MWpPOBOW nuTepaTtype
MosIBUMOCb HOBOE HanpaBlieHWe — nocTanokanuntuka. Ero
npeacTaBuTENU ONUCbIBaNM cobbITUS,, MPOUCXOAALLME MNocne
KOHUa ceeTa. CBoew MOMynsApHOCTBIO U MHOroobpasvem 3TO
HanpaBneHue 06si3aHO, BEPOSITHO, CTpaxam Ntofer — KcTaTu
roBopsi, BnonHe obocHoBaHHbIM. Kpome obuiero neyanbHOro
HacTPOEeHMsl, OXBaTuBLUEro Torga Hacenenwe  EBponbl
v nonyymBllero HasaHue fin-de-siecle, 6binM oyeBUAHbIE
yrpo3sbl u3 kocmoca: bonblas ceHTabpbckas komeTa 1882
roga, Benwukass kometa [HeBHoro cseta 1910 roga, B3pbiB

cBepxHoBon 1885 roga. HavaBswuiics XX Bek NoBnek ANMHHYO
yepegy Bce Oonee 1 bonee KPOBOMPOMUTHBbIX  BOWH
1 PEBOMIOLMN, @ YCKOPUBLUMIACS Hay4YHO-TEXHUYECKMI Mporpecc
Oan  NioAsM  peanbHyld  BO3MOXHOCTb — CaMOCTOSITENbHO,
He JOXMAasACb KOCMUYECKUX KaTakM3MOB, YHUHTOXUTb 3emMriio.
HecmoTtps Ha MHOXeCTBO KHW, hvnbMoB 1 faxe
KOMMBbIOTEPHBIX WIP, CO3[AaHHbIX Ha 3Ty BOJSHYIOLLYID TEMY,
CLieHapueB BCENEHCKOM rmbenu He Tak MHOTO, U JaXe ecrin oHa
npuxXoauT M3 KOCMOCa UNWU €€ NPUHOCUT Apyrasi HeyaepXumas
npupogHasi cuna, YernoBe4YecTBO MorubaeT Mo CBOEW XKe BUHE
1 OMNJIOLLHOCTW.

OcCHOBHblE TEMBbI,

aKcnnyaTtmpyemble nucatenamu

1N cueHapuctamMmum, n3BeCTHbl NOYTU BCEM: I3TO TPEeTbA MUpPOBaAA
BOWHa C NpUMeHeHnem

A0epHOoro, XUMu4eckoro mnn

6uonornyeckoro OpYyXuA; BTOPXXEHne nHonnaHeTAaH; BOCCTaHue
MalunH, BeAOMbIX WCKYCCTBEHHbIM pa3ymMoM; nNaHOEeMUS;
nageHne meteoputa; BO3pPOXAEeHWEe [OUHO3aBpPOB... Ho paxe
€Ccnu OTBNeYbCH OT CNNMHA W AeKafeHTCKUX MbICIIeN O TOM, 4TO
4Yyenose4yecTBO B CKOpPOM BpeMeHu camo cebs MCTpeGVIT,
NPOrHO3bl BCENAKT TPEBOrY.

PoxaeHne ConHua

B HacTosiLlee Bpemsi cuuTaeTcs, YTO Haubonee onacHbl Ans
3eMnuM  CTOMKHOBEHMSI  C acTepougamMum WM COSTHEYHble
KaTakmnmMambl.

Bospact ConHua oueHuBaeTcst 6OMbLUMHCTBOM acTpousnkos
npumepHo B 4,59 munnuapga net. Ero oTHOCAT K cpegHuM unm
Oaxe ManbiM MO BENMUYMHE 3Be3gaM — Takue 3Be3fpl
CYLLEeCTBYIOT fofblle, 4emM Wux Gornee KpynHble U BbICTPO
Bbiropatowme cectpbl. ComnHue noka ycneno M3pacxofoBaTb
MEHbLLE TMONOBUHbI MMEBLLEFOCS B HEM BoJopoda: M3 Jonwu
B 70,6 npoueHTa OT NepBOHaYanbHOMW MacCbl CONTHEYHOrO
BellecTBa ocTanocb 36,3. B xoae TepmMosigepHbIX peakuuii
Bogopoz BHyTpu ConHua npeBpallaeTcs B renui.

Ons Toro 4tobbl nowna peakuusi TEPMOSIAEPHOro CUHTE3a,
HeobxoOuMMbl BbICOKas TemnepaTypa W BbICOKOE [aBreHue.
fApopa  Bogopoda  MpeacTaBnstOT  cOGOM  MPOTOHbI —
3NeMeHTapHbIE YacTULbl C MONOXUTENbHLIM 3apsiAoM, Mexay
H/MW [OEeNCTBYeT curna 3neKTpoCcTaTUYecKoro OTTarnKkvBaHuWs,
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Mewawwas uMm cbnuxkatbesi. Ho BHYyTpM [ENCTBYIOT Takke
3HauMTEenNbHbIE CWMbl  BCEMUPHOrO MPUTSKEHWS, KOTOpble
MeLualT NpoToHam pasnetaTbes. HanpoTus, oHM NpwxumMaroT
MPOTOHbI HAcTOnbko OnKM3KO ApYyr K Apyry, 4TO HaunHaeTcs
A0EpHbI CUHTe3. YacTb NPOTOHOB MpW 3TOM MpeBpaLLaeTcs
B HEMTPOHbI, U CUMbl  3NEKTPOCTATUYECKOro  OTTankuBaHus
ocnabeBaloT; B pe3ynbrate cBeTUMOCTb ComnHua noBbILaeTcs.
Mo oueHKkaM Yy4eHbIX, Ha Ha4YanbHOM JTane CyLeCTBOBaHWA
ConHua ero cBeTMMOCTb cocTaBnsina Tonbko 70 mpoueHToB
OT TOTO, YTO OHO W3Ny4YaeT cerogHsl, W B nocneaywoLme
6,5 MMnNnnMapgoBs NeT CBETUMOCTb 3Be3Abl OyAeT TONbKo pacTy.
Bnpoyem, catom camon pacnpoCTpaHEHHOW U BolleaLewn
B Y4EOHMKM TOYKOW 3pEHUsI MPOAOIKaT Cnoputb. W rnaBHom
TeMOW AN CNeKynAuMin CRyXUT MMEHHO XMMWYECKMA CoCTaB
COJTHEYHOrO Apa, 0 KOTOPOM MOXHO Cy[AUTb TOMbKO N0 BECbMa
KOCBEHHbIM [aHHbIM. B ogHOM 13 KOHKYpUpYHOLMX Teopui
npeanonaraeTcs, YTO OCHOBHbIM 3JIEMEHTOM B COMTHEYHOM
aOpe  SBMNSeTCA BOBCE He BOAOPOA, @ Keneso, HUKerb,
KMCrnopoa, KpeMHui U cepa. Jlerkme anemeHTbl — BOAOPOA
W rennin — MpUCYTCTBYIOT TOMbKO Ha noeepxHocTn ConHua,
M peakuust CcuHTe3a obnervyaetca 6Gnarogaps GorbLiomy
KONMYeCTBY HENTPOHOB, U3My4aeMbIX SAPOM.

Onueep Manyanb (Oliver Manuel) pa3spabotan aTy Teopuio
B 1975 rogy ucTex nop crapaeTcs ybeauTb HayyHoe
CcoOOLLECTBO B €€ cnpaBeanmMBoCTU. Y HEFO €eCTb HEKoTopoe
KONMYECTBO CTOPOHHMKOB, HO BOMbLLUIMHCTBO acTPOU3NKOB
CYMTaIOT €€ MOMHbIM B3J0POM.

.

Iepemennast 3Besma V838 Emumopora (V838 Monocerotis)
pacrioyio)keHa Ha Kpawo Hamed razakTukd. Ha 3ToM  cHuMKe
n300pakeHa YacTh MBUIEBOH 000I0YKH 3Be3mbl. Pasmep dToit
00O0TOYKH COCTABISICT LIECTH CBETOBBIX JIEeT. 1O CBETOBOE 3XO,
KOTOpPOE BHJHO ceiyac, 3ama3jblBacT II0 OTHOIICHHIO K CaMOi
BCIIBIIIKE BCETO Ha /{Ba roga. ACTPOHOMBI OKHIAIOT, YTO CBETOBOE X0
OyIeT IpoJoKaTh BBICBEUUBATD IBIIEBBIE OKPECTHOCTH 3Be3/1bl V838
Mon B mporecce paclIMpeHUs MO KpaiHed Mepe A0 KOHLA 3TOro
necatunerus. Poro: NASA and The Hubble Heritage Team
(AURA/STScl)

Fopu, ropu sicHo

Kakass w3 Teopuin Hu Obina Obl  cnpaBefnvBa, «COSIHEYHOE
roptodee» paHo unM no3gHo OyaeT  KoHuyaTbes.  M3-3a
HegocTaTka BoAOpoAa TepMOsiAepPHble  peakuuy  HauHyT
npuocTaHaBnNMBaTbCHA, W paBHOBECHME MeXZy HWMU U cunamm
MPUTSKEHWST HapYLUUTCSl, OTYEro BHELUHWE CroWU MPUXMYTCS
k agpy. OT cxaTusi KOHLEHTpauusi ocCTaBLUerocsi Boaopoaa
MOBbLICUTCH, SOEpHble peakuMn YCUNATCS, W S0p0  HayHeT
paclwmpatbes. O6LienpuHsaTas Teopusi npefckasbiBaeT, 4To
B Bo3pacte 7,5-8 munnuapgoB net (Toectb uYepe3 4-—
5 munnunapgos net) CornHue nNpeBpaTUTCA B KPACHOTO ruraHTa:
ero avameTp yBenuuutcs 6onee Yem B CTO pas, Tak YTo opbuThI
nepBbix Tpex nnaHeT COMHEYHOW CUCTEMbI OKaXyTCH BHYTPU
3Be3dbl. FApo o4veHb ropsyee, a TemnepaTtypa 06OMOYKM
ruraHToB Hebornblas (okorno 3000 rpagycoB) — u No3ToMy
KpacHoro LBeTa.

XapaKTepHO 0COBEHHOCTBIO KPaCHOrO rMraHTa MOXHO cyuTaTb
TO, YTO BOAOPOA YKe Bornblue He MOXET CRYXWUTb «TOpHYUM»
ONst SOepHbIX  peakuuin BHYTpUM Hero. Tenepb HauuHaeT
«ropeTb»  yXe Tenui, CKOMMBLUMICS TaM B BonbLumx
konuyectBax. lNpu 3TOM 06pa3sylTCsi HEYCTOMYUBLIE U30TOMbI

Gepunnusi, kotTopble npu 6ombapanpoBke Kx anbda-4yacTmuamm
(To ecTb Temu xe aapamu renvs) NnpeepaLlaTcs B yrnepoa.
MMeHHO Ha aTOoM >u3Hb Ha 3emne, ga v cama 3emnsl, ckopee
BCEro, YXe rapaHTMpoBaHHO NPEeKpaTUT CBOEe CYLLEeCTBOBAaHWE.
[axe TOW HEBbLICOKOW TemnepaTypbl, KOTOPYIO Ha TOT MOMEHT
Oynetr uMmeTb comnHeuyHasi nepudepusi, XBaTUT, Y4TOObI Hawwa
nraHeTa NofnHoCTbIO MCnapunach.

KoHeuHo e, 4YenoseyecTBO B LIEMIOM, Kak KaXablli YeroBek rno
OTAENbHOCTK, HapeeTcs Ha BeYHyto KU3Hb. MomeHT
npespallieHuss CornHua B KpacHOro ruWraHTa HaknagblBaet
Ha aTy  MeyTy onpefefieHHble  OrpaHWveHus: nofobHyto
katactpodpy dernoBevecTBY €CnM U ydacTcs  NepexuTb,
TO TOMbKO 3a Npegenamu cBoen Konbibenu.

Ho yMecTHO TyT HanoMHUTb, YTO OAMH N3 KPYMHENLWMX OU3NKOB
coBpeMeHHocTn CtuBeH XokuHr (Stephen Hawking) yxe gasHo
yTBEpXAaeT: MOMEHT, KOrAa €AUHCTBEHHbIM CMOCOBOM BbDKUTH
ANA YenoBeyecTBa CTaHeT KOMOHM3auus ApYrux NnaHeT, yxe
noytM Hactan. BHyTpuM3emHble npuuuHBI caenawT 3Ty
KonblGenb HEBO3MOXHOW ANsi 06UTaHWs ropa3fo paHblue, Yem
YTO-TO Nnoxoe cnyyntcs ¢ ConHuem.

MponeT Hap orHeHHoOM 6e3aHoOMN

Ho paxe ecnu npopo4ecTBy XOKMHTa U €ro MHOMOYMCMEHHbIX
npeaLecTBEHHNKOB U €AUHOMBILLIIEHHUKOB BO BCEM  MUpe
CYXOEHO cbbITbCA 1 YernoBEeYeCcTBO oTnpaBuTCst
Ha CTPOWUTENbLCTBO «BHE3EMHOWN UMBUNM3aummn», cyapba 3emnu
no-npexHemy 6yget BonHoBaTb ntofen. [loatomy MHorue
acTpPOHOMbl € 0COGbIM  MHTEPECOM OTHOCSITCSt K 3BE3JaM,
noxoxum Ha ConHue no cBoMM napameTpamM, — B 0COGEHHOCTH
Korga aTu 3Be3fbl MpeBpaLLalTCs B KPACHbIX TMraHToB.

Tak, rpynna actpoHoMoB nog pykoBoactBom Cama ParnaHga
(Sam Ragland) cnomowbo  MHppaKpacHO-OMNTUYECKOTO
Komnrekca wu3 Tpex oObeauHeHHbIX TeneckonoB Arizona's
Infrared-Optical Telescope Array wuccnegosana 3Be3fpl
cmaccamm ot 0,75 po 3 macc ConHua, npubnukatowmecs
K KOHUy cBoeW aBontoumu. [MNpubnvxatowmincsa KoHew, JOBOMbHO
Nerko Orno3HaeTCsl MO HU3KOW MHTEHCMBHOCTU NUHWUIA Bodopoda
B WX CMeKTpax, n, HanpoTuB., Mo BbICOKOM —  NUHWN
renusi n yrnepoga.

BanaHc rpaBUTaUMOHHBIX W 3MEKTPOCTATUYECKUX CUN B TakuX
3Be3gax HectabuneH, aBogopod W TenmuiA  BHYTPU  HUX
YepeaylTCa Kak BWA SOEPHOro TOMMMBA, YTO BbI3bIBAET
M3MEHEHUS APKOCTW 3Be3dbl ¢ nepuogom nopsigka 100 Tbicsau
net. MHorne Takme 3Be3dbl MPOBOAAT 3aKMIOYUTENbHbIE
200 TbicsY neT CBOEeN XM3HW Kak nepemeHHble Tuna Mwupa.
(Mupa-nepeMeHHble — 3TO 3Be3[bl, CBETUMOCTb KOTOPbIX
perynsipHo u3meHsietcs ¢ nepuogom oT 80 go 1 Teicaun OHen.
OHM HasBaHbl TaK MO MMEHM «poAoHaYanbHULbI» Kracca,
3Be3abl Mupa B co3Besgum Kuta).

BusyanusupoBaHHas MoOJeNb KpPacHOroO IyJIbCHUPYIOIIEr0 TI'UIaHTa,
CO3JJaHHasg B J1a00OpaTOPUM BBIYHCIUTENFHON HAyKH M TEXHUKH
Yuusepcutera Muneccotsl. BHyTpennuit Buz sigpa 3Be3fipl: xKenTas 1
KpacHasi — OOJIaCTH BBICOKHX TEMIIEpaTyp, CHHsIS M LBETa MOPCKOM
BOJIHBI —  O0NacTH HU3KHX Temmeparyp. Mmmoctpanus: Wayne
Peterson/LCSE/University of Minnesota

MIMeHHO B 3TOM Knacce NpPOM3OLUSIo [OBOMbHO HeoXuOaHHoe
OTKpblTME: BONM3M 3Be3gbl V 391 Bcossesgum [leraca
obHapyxwunacb aK3onnaHeTa, paHee norpyxeHHas
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B pa3gyBLUyocst 06onouky 3Be3gbl. Ecnu roBoputb Gonee
ToyHo, 3Be3ga V 391 nynbcupyeT, us3-3a 4Yero ee€ paguyc
TO yBENnM4MBaeTcs, TO YMeHbLUaeTcs. Mnaxerta,
06 06GHapyXeHUM KOTOPOW rpyrnna acTPOHOMOB pa3sHbIX CTpaH
cooblwmna B ceHTAOpPbCKOM HOMepe >XypHana Nature, vmeet
maccy, bonee yem BTpoe npesbiwatoLyo maccy lOnutepa,
W paguyc eé opbutbl B Montopa pasa Gonblle pacCTosiHMS,
otaenstowero 3emnto ot ConHua.

Korpga 3Besga V 391 npoxoguna CTaguio KpacHOro ruraHTa,
€€ pagnyc OOCTUI Kak MUHUMYM Tpex 4YeTBepTeil OT paguyca
opbuTbl. OgHako KHayany paclmpeHus 3Bes3gbl  paguyc
opbuTbl, Ha KOTOpPOW Haxoaunachb nnaHeTa, Obin  MeHbLUe.
Pe3ynbTatbl 3TOro OTKPbITUA OCTaBNAT 3emne  LwaHc
COXpaHWUTbCs nocne B3pbiBa ConHua, XoTa napameTpbl OpouThl,
[a v paguyc camol NnaHeTbl CKopee BCEro M3MeHsITCS.
AHanorvio Heckonbko MOPTMT TOT akT, 4YTO 3Ta nnaHeTa,
paBHO KaK W eé MaTepuHCKas 3Be3da, He O4eHb  MOXOXMW
Ha 3emnio n ConHue. A rnasHoe, V 391 npu npespalieHun
B KPACHOrO ruraHta «cbpocunay» 3HauMTErNbHY 4YacTb CBOEW
Macchbl, 4TO M «Cnacrno» MraHeTy; HO 3TO MPOUCXOAUT fULLb
C ABYMSI MPOLEHTaMU [UraHToB. XoTs «COBpOC» BHELUHWX
obornoyek C npeBpalLlEHNEM KPacHOro rMraHtTa B NOCTENEHHO
ocTbiBatoLLero 6enoro kapnvka, OKpy>KeHHOro pacLuMpsiloLLencs
rasoBoV TYMaHHOCTbIO, HE Takasi y)K peaKoCTb.

Yyxoe Heb6O

Cnuwkom 6nuskasi BCTpeva CO CBOEW 3Be3fo — camasi
oyeBMaHas, HO He eMHCTBEHHAs HEMpUATHOCTb, OXuaarolas
3eMno Co CTOPOHbI APYrMX KPYMHbLIX KOCMUYecKkux Ten. BnonHe
BeposTHo, 4To ConHue OyaeT npeBpalaTbCs B KPacHOro
rMraHTa, y)ke NokvMHyB Hally ranaktuky. [leno B TOM, YTO Hawa
ranaktuka MneuHbi [yTb ¥ COCEAHAS TUraHTCckas ranaktuka
TymaHHOCTb AHApPOMeAbl YXe MWMMUOHbI NEeT HaxoasTcs
B rpaBUTaLMOHHOM  B3aMMOAENCTBUM,  KOTOpoe B uTore

npveedeTr KTomy, u4To AHApoMeda «MNOATAHET» K cebe
MneuHbli [yTb, Y OH CTAHET YacTblo 3TOW KPYMHOW ranakTUKu.
B HOBbIX ycnoBusix 3emnsi cTaHeT COBCEM APYrov nnaHeTown,
6onee ToOro, B pe3ynbTate rpaBUTALMOHHOIO B3aMMOAENCTBUA
ConHeyHasa cucTema, Kak M COTHW ApYrux cucTem, moryT GbiTb
GyKBanbHO pa3opBaHbI.

Ha stom cHuMKe 3aduKCHpOBaHO, Kak B pailoHe co3Be3aus bombrioit
rec /iBe crupaibHble ranakTukd (bomsmas umeer Homep NGC 2207,
manenpkas — IC 2163) mpoxomsdT Apyr MHMO Apyra, IOJOOHO
BEJIMYECTBEHHBIM Kopabmsim. [IpuinBable cusl ragaktuka NGC 2207
nuckasum ¢opmy IC 2163, orOpaceiBast 3Be3fbl U ra3 B IOTOKH,
pACTArHBAIOMIMECS HAa COTHM THICSY CBETOBBIX JIET (B HPaBOM yIiy
n3obpaxenus). Poro: NASA, ESA, and The Hubble Heritage Team
(STScl)

Tak Kak rpaBuMTaLMOHHOE NpUTsXkeHne TymaHHOCTM AHOpomeabl
HaMHOro cunbHee rpasutauum MneyHoro [yTn, nocnegHwuii
npubnuxaeTcs K Hel Co CKOPOCTbIo okoro 120 km/c.

C NoMoLLbl0  KOMMbIOTEPHBIX  MoAenen, BbIMNOMHEHHbIX
C TOYHOCTbIO A0 2,6 MUMNNOHa OBBLEKTOB, Y4YeHble-aCTPOHOMbI
onpeaenunu, 4To NPUMEPHO Yepes 2 Munnuapaa neT ranakTuku
cbnmsaTcs, ucuna npuTsKeHus HadyHeT aedopmMupoBaTb
UX CTPYKTYpbl, 06pa3ys ANVHHbIE MPUTArMBAIOLNECS XBOCTbI
13 NbiNn 1 rasa, 3Be3q u nnaHet. Eweé xe vepes 3 munnuapga
netT ranakTWKM BCTYNST B HEMOCPEACTBEHHbIA  KOHTAKT,
B pe3ynbTaTe KOTOpPOro HoBas oObObeAuHeHHas ranaktuka
npumeT annunTuyeckylo copmy (obe ranakTuky Ha cerogHs
CYMTaTCA CNMpasnbHbIMK).

CotpyaHukn MapBapacko-CMUTCOHMEBCKOro acTpodnsnyeckoro
ueHTpa (The Harvard Smithsonian Center for
Astrophysics) npodbeccop Asu J1036 (Avi Loeb) u ero yueHuk T.
k. Koke (T.J. Cox) npegnonoxunu, 4to, ecnv Obl Mbl CMOrMn
Habnopgatb Hebo Hawen nnaHeTbl 4Yepe3 MPEeCrnoByTble
5 MunnuapgoB net, TO BMECTO MNpMBbLIYHOIO Ham MneyHoro
nyTn — 6neaHo NONOCH! TYCKIbIX MepLIAIOLLMX TOHYEK — Mbl Obl
yBUAENW MUNMuapabl HOBbIX Spkux 3Be3d. lNpu aTom Hawa
ConHeyHas cuctema Haxogunach Obl «Ha 3aBOpKax» HOBOW
ranakTukm — MNpUMEpPHO B CTa ThiCA4ax CBETOBbIX neT
OT €€ LeHTpa BMECTO HacTosWwmux 25 ThbicAY CBETOBbLIX fleT.
Bnpoyem, ecTb v Apyrve pacyeTbl: Mocrne MOMHOro CIMSHUSA
ranaktuk ConHeyHast cucTema MOXeT MpoABUMHYTbCH Gnvxe
K LeHTpy ranaktuku (67000 cBeTOBbIX MET), @ MOXET CNy4nTbCs
W Tak, YTO OHa MonafeT B «XBOCT» — CBSI3yloLLee 3BEHO Mexay
ranaktukamu. M B nocnegHem criyyae u3s-3a rpaBUTaLMOHHOIO
BO3AENCTBMS HaxoasLwumecs TaMm nnaHeTbl 6yayT paspyLueHb.
Bmecte € Tem, YyTOYHWTb CBOW MPOrHO3 Yy4eHble CMOryT Yxe
B 2011 ropgy, korga Ha opbuty 3emnu 6yaeT BbiBegeH annapat
Gaia, npuHaanexatyui EBponenckomy  kocMmyeckomy
areHTcTBY. Gaia 3anmeTcsa onpegeneHmeMm CKOpoCTen ranakTuk
1 onpeaeneHnemM N3MeHeHns No3vLmii 3se3s.

PaccmatpuBats  Gyaywiee 3emnu,  ConHua, ConHeuvHou
cucTembl B Lieniom 1 Mne4Horo Mytn CTONbKO Xe
yBrekaTenbHO, CKOSbKO U YCNOBHO-Hay4YHO. OrpoMHble OTpesku
BPEMEHW MPOrHO30B, HedoCTaTOK (DaKTOB W OTHOCUTENbHAs
cnabocTb TEXHOMOMUI, a TaKkke B HEMAroW CTeneHun npuBblYKa
COBPEMEHHOro yernoseka MbICIINTb kaTeropusamm
KuHemarorpada 1 TPUNepoB., BNNSAOT Ha To, 4TO

npeanonoxeHus o Gyaylem 6Gonblie MOXOXW Ha Hay4HyHo
chaHTacTKKy, TOMbKO C OCOOLIM YNOPOM Ha NEPBOE CIOBO.

CeemnaHa BosowuHa

Cmambsi adanmuposaHa ¢ calima http://www.vokrugsveta.ru
C paspeLLeHusi carTa Ha CTpaHuyke
http://www.vokrugsveta.ru/telegraph/cosmos/456/

Teneepagh «Bokpyz Ceemanx: Kozda ConHye e3opgemcsi
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I UcTopusa actpoHoOMUMU I

AcmponomunecKuii Karou
0AsL CpeOHeseK080il Aemonucu

3HaHue 3aKoHOB HeDeCHO MexaHUKNn HeobXoauMO
B Oene NOCTUXKEHUSI UCTOPUn

BblpaboTaHHas B 3anagHon Espone wkana
BCEMUPHOW wuctopuun. JleTonucHble [aTUPOBKMK
HanoXuWnu Ha 3Ty wkany, BAMcaB TeM CaMbIM
pycckyto nctoputo B obwemnpoByto. OpHako
3HaHua B obnactu xpoHonorum B Ty anoxy 6binu
OYeHb HeCOBepWEeHHbIMU (M 3TO ewWwé MArko
ckasaHo!), a noTomy MHOTue o6lWenpuHsTLHIE
NAaTUPOBKN LUINMPOKO W3BECTHbIX COOBITUIA Ha caMoMm
aene HyXaalTcs B YTOYHEHUN.

OpHako HblHE MOMNbITKM «MNOKYCUTbCA» Ha Takoro

JlynHoe 3aT™MeHHe (YaCTHYHOC WM TIONHOE) HAONIONAETCs, KOraa
Jlyna okasbiBaeTcs B npoTHBOCTOSHWM ¢ CONHIEM, U TEHb,
orOpaceiBaeMcsi  3eMiei, MaJaeT Ha OCBELICHHYI0 4YacTh €e
MOBEPXHOCTH. DTO COOBITHE JOBOJIBHO 3aMETHOE, M IPOMUCXOAUT OHO
HE CJIMIIKOM 4acTo, TOITOMY XPOHHCTBI HEPEIKO YIIOMUHAIHN O HEM B
JIETOMMCSAX, [aBas BO3MOXHOCTb IO3AHEHINMM HHTEPIIPETaTOpam
IATHPOBATh YNOMSAHYTHIE B OIHOM KOHTEKCTE C HHM HCTOPHYECKHE
coosiTHs. Doto (Creative Commons license): Ordinary Guy

McTtopusa npuobpetaeT cMbicn no mMepe TOro, Kak
cobbiTUs, onucbiBaemble €, BbiCTpauBakwTCs
BO BpeMeHu. Ecnn Henb3s cka3aTb, Korga MMeHHO
NpoOM3oWno TO UMM MHOe cobbiTe, TO HEBO3MOXHO
yTBepxaaTb, YTO OHO Boobuwe 6bINO, 4TO onuMcaHue
ero He 4ybdA-To daHTa3ua unu nereHpga. Mexnay
TeM, «BpeMeHHas npuBsi3ka» KN4YeBblX (akKToOB,
SBNSAWNXCS OCHOBOW COBPEMEHHOTO
MCTOpMYECKOTo 3HaHWuS, coBceMm He npocTasd
3agava. OTkypa, Kk npumepy, W3BECTHO, 4TO
Apocnas Myapbin ymep B 1054 rogy,
a KynukoBckas buTtBa npousowna B 1380-m?
A noyeMy MMeHHO Torga, a He roAOM paHblue UNwn
nosxe?

ichg7! n gpyrue nogobHble  pgaThl nNosiBUNUCH
B oTeyecTBeHHOW wucTtopum Tonbko B XVIII Beke,
korga B Poccuum 6GbiNno NpUHATO neToucyucrieHue
oT PoxpecTtBa XpucTtoBa M ctana m3BecTHa

poaa XxpecTomMaTuilHble AaTUPOBKM HeunsbexHo
Bbl3blBalOT Nopo3peHue — TeMm Oonee, 4TO HblHEe
NOABUNOCL NNIEMA «HOBbIX XPOHONOros», BooGLWe
nepeBepHyBLUIMNX obwenpuHATYyto wkany
MCTOPMYECKOrO BpPEeMeHW Cc Hor Ha ronosy. Cam
no cebe WX UCXOAHBIN MNO3bIB — MNPOBEPUTb, Kak
BO3HWMKNO TpaAMLUWOHHOE npeacTaBleHue O xofe
uctopuu, — 3acnyxumBaeT BCSYECKOW noxBansbl,
yero Henb3sA cKkasaTb 06 nx cnocobax
KYTOYHEHUSA».

OavH K13 rmaBHbIX Ccpeaun HUX — onpejeneHHas
TPpaKkTOBKa aCTPOHOMWYECKUX ABNEHUW, ONUCaHHbIX
B UCTOpMYeckux wuctodyHukax. B XVI-XVII Bekax
UMEHHO ObICTpO pa3BuBaBlWasica Torga HebecHas
MexaHukKa nocnyxwuna OCHOBOW ANA CBA3blBaHWUA

OpEeBHENLWMX anox yenoBeyeckomn ncTtopum
C COBpPEMEHHOCTbIO, HO C Tex nop Hay4YHbI
WHCTPpYMeHTapum 3HaYUTEnNbHO
ycoBepleHcTBOBancH, a notomy B NpuHUUNe
nosBunachb BO3MOXHOCTb McnpaBuTb
CywecTBEeHHbIE ownbdkm B XPOHOOTMYECKUX
pacyeTax. Ho, K cCOXamneHuto, oTUbI «HOBOWN
XPOHOMNOIrNN» acTpoHOMUIO 3Hanu nnoxo,
M UX «rnobanbHble» npeTeH3nmn
COBepWEHHO He 0BOCHOBAHbI.

B nencrtButenbHocCTH, peyb oonXxHa naTu
He O paguKanbHOM nepecmoTpe BCEro xopaa
ncTtopuum, a Nuwb 0 YaCTHbIX YyTOYHEHUAX —
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BNpo4YyeM, MNOpOW [JOBONbHO BaxHbiX. Ho 3gechb
BO3HMKalOT cCepbe3Hble Cy6beKTUBHble npobnemsbl.
Onsa MHOrMX WCTOPUKOB XPOHONOINUSA — HEYTo
ManocyliecTBeHHOe. K Tomy xe OHM npocTto
He obnapalT A[OCTAaTOYHLIMW ACTPOHOMUYECKUMMU
3HAHUSIMU U BCAYECKU CTOPOHATCA ITOW HayKWU.
MM KomdpopTHee paboTaTb C NPUBbLIYHBIMU
«YyCTOSBLWIMMUCA» [aTupoBKaMu, 4YeM BAaBaTbCH
B TOHKOCTU «CYETHON MYAPOCTUY».

A noatomy oT6Op M xapaKkTepucTUKa MUCTOYHUKOB,
C KOTOpbIMK paboTatoT NCTOPUKH, yacTto
okasblBatlTCS BecbMa oAHOGOKNMMK: TEKCThI,
He BNucblBalLWwmecs B yXe cnoxuewunecs
npeacTtaBneHus, oTbpacbeiBatoTCs Kak
HeHagexXHble, a TO U MPOCTO HeAOCTOBEpPHble. Tak,
B Hayke Cnoxwunoce BecbMa Kputnyeckoe
OTHOWeEHNe K YHUKanbHbIM cBedeHnam
HukoHOBCKOW neTonucw, co3gaHHon B 1520-e
rogbl: OHa Hepeako oOnNucbiBaeT wuUcTopuvyeckune
cobblTMA nNonmHee MNW NpPOCTO He Tak, Kak
UCTOYHUKM 6Gonee paHHuUe u Bpoae 6ol Gonee
0OCTOBEpHbIE, a npoBepuThb Takme OaHHble
BpoAde 6Gbl HEBO3MOXHO.

Mexay TeM, Takas nposepka BMNonHe
ocyuiecTBMMa. Hanpumep, MOXHO  MpPOBeCTH
aHanuM3 paHHbIX 006 acTPOHOMUYECKUX SBMNEHUAX:
ecnu okaxeTcs, 4yTO OHMU HaxoasaTcs B
COOTBETCTBUMU C COBPEeMEeHHbIMU

acTpoMeTpuUYEeCKUMMM pacyeTamu, TO MOXHO
roBOPUTb O AOCTOBEPHOCTU U CMEXHbLIX C HUMMU
YHUKaNbHbIX NEeTONUCHbIX cBedeHun. lpoBeaeHHasd
MHOK MNpoOBepka TakKOro popa «rrnyxmx» cBeAeHUN
HukoHoBCKkOW neTonucwu, oTHOCALWKUXCA K X —
Havany XV Beka, nokasana, 4To NOYTM BCE OHU —
0OCTOBEPHbLI: MNOA YyKa3aHHbIM NeEeTONUCbl roAoMm
06bI4HO yaaBanocb HaWTu Buagumoe Ha Pycwu
CONMHeYHoe WunNu nyHHoe 3aTMeHue. [lpu aToMm
MHOrMe W3 3TUX CBEAEHUN OTCYTCTBYKT B ApPYrux
PYCCKUX NEeTONUCSX.

M ato 3acTaBnser aymaTtb, yTOo M npoyune
yHUKanbHble cBefgeHua HuWKoOHOBCKOW neTonucwu
3acnyXuBawT ecnu He JOBepusi, TO MO MeHbleW
Mepe BHMMaHusA. Hanpumep, oHa nog 6510 rogom
coobuaeT: «Toro xe neta 6bICTb TeyeHune
3Be3gamM». Peub 3aecb MaeT o METEOPHOM MOTOKE
JleoHunasl, KOTOpPbI HaGnoganu He TONbKO

Taxum «yBugem» MeTeopHbli moTok Jleonmasl 1998 roma Temeckomn
ActpoHoMuuYeckoi W reodu3uueckoid obcepsaropun B Moape
(CnoBakust). Xorss  JleoHHIBl  HOSBIAIOTCS ~ KaKABIA  TOZ,
MHTCHCHBHOCTD JIMBHS HE BCErJa OJMHAKOBA, U MO OMHCAHHIO MOXKHO
JIOBOJIBHO TOYHO YCTaHOBHTb, O KAKOM MMEHHO COOBITUM HIET Pedb.
®oro: Astronomical Observatory Modra

Ha Pycun —
3Be3gamM» Buaenu Takxe xutenun Kutaa v AnoHun.
Mpn aTomM wWHpoOpmMauua o «TevyeHUUM 3Be3gam»
noBTopseTca YyTb Huxe — noa 6512 rogom, a aTto
KOCBEHHO YyKasblBaeT, YTO CMEeXHble fNeTOMNuUCHbIe

B okTabpe 1002 ropa «Te4vyeHue

AaHHble TaKkxe garwTcAa no «CTPAHHOMY»
KaneHgapHoMy CcTunio, Tpeﬁyrou.lemy Ana nepesoja
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Ha COBpPEMEHHbIN cuert BblYMTATb
He «npaBunbHble» 5508, a 5510 net. Ecnu
Mbl CPaBHWM [aHHble 3a HECKONbKO CMEXHbIX neT
B «ApeBHenwemn» JlaBpeHTbEBCKOW U «No3gHEN»
HvukoHOBCKOW mneTonncsax, TO OOHapyXum, 4To
uensln psif aHanorM4yHbiX cCoobWeEeHNn UMeEET TOYHO
Takoe xe pasnuyue B ABa roga: cMepTH
Mandpean wun PorHegu (6508 u 6510), WM3gacnaea
(6509 u 6511). Ho, mMoxeT ObITb, 3TO MNpoOCTO
cnyvyanHoctb? W cHoBa ponb «apbuTpa» MoXeT
cbirpaTb «HWKOHOBCKOe» coobuweHne nopg 6512
roooMm («TOro e fneTta 3HameHue ObICTb B COnMHUM,
M B NyHe, W B 3Be3Jax»). MOXHO NM OTbickaTb
COOTBETCTBUE «3HaMEHWK B CONMHUM WU B NyHE» —
B Tom xe 1002 wnu B 1004 romax? W onaTtb
npoBepka nokasbiBaeT, 4To B 1002 roay xutenwu
Kuesa BnonHe w™ornu HabniopgaTe ABa MNYHHbIX
3atmeHua — 1 mapta u 25 aBrycTta, W COMTHEYHOe
24 anBaps 1004 roga — Torga 3axogsduwee ConHue
6bino NoKpbITO JIyHON NOYTU HANONOBUHY.

Mmetlowmecs HebGonbwne pas3HOYTEHUS  BOBCe
He o3HavalwrT, 4yTO HukoHoBCKas netonuce
HeBepHa. [leno B TOM, YTO ApPEBHWE MEPENUCYUKMU
yacTo npeHebpexuntenbHo OTHOCUNUCH
K aCTPOHOMMUYECKUM ABNEHNAM M notomy
nomedyanu wux Kpatko — Tuna «6GbICTb 3HaMeHue
Ha HebGecu», «BbICTb 3HamMeHune B COMHUMNY»,

onyckas nartel N Kakne-nmnbo noapo6HocTHU.
M coctaBuTenb HUKOHOBCKOM NEeTOMNUCU MU KAKOW-
To ero 6Gonee paHHUN npeawWeEecTBEHHWUK BMONHE
Mor 0606wWnTL cobpaHHble UM CBEAEHUS U3 pa3HbIX
MWCTOYHUKOB MMEHHO Tak, Kak 3TO NpeAcTaBlieHO
non 6512 rogom.

|
Munuatiopa Pag3uBuinnoBckoil netonucu. MeTteopHbIil
noTok Jleonuasl, nospuBmuiicsa 18 okra6ps 1202 rona

Ecnnu obpaTtuThb BHUMaHue Ha CMeXHble
CO «3HaMeHUsMuU» coobleHns koHua X — Havana
Xl BekoB, To OGHapyXxuTcsa HemMano nNwb6oONbITHOrO:
Hanpumep, 4to B 1000 roay cnyyunocb cunbHoe
nonosoAabe («b6bbicTb noBoab Benua»), 4yto 1002
roa 6bin goxAnuBbIM («Obllla [AO0XAWM MHO3U»),

a cneayrouwunn  1003-1 —  ypoxalHbiM  («BGbICTb
yMHOXeHue nnopgos BcAkuMx»). K 1000-1004 rogam
OTHOCUTCH pacckas 0 HekoeMm AnekcaHpgpe

[fonoBu4Yye, ABHOM NpPOTOTMNE 3HAMeHUTOro Anewmu
MonoBuya: CHavana OH B OTCyTCTBUE KHA34
Bnagnmupa CsaTtocnasuya B Kuese pasrpomun
kakoro-tTo Bonopgaps, npuwegwero K pycckomn
ctonuue C neyeHeramu (NO3AHUAN NepenucyYuK
3aechb ownées — Hanucan «C nonosuamuny).
3a aTo AnekcaHgp nonyyun oT Bnagumunpa
«FPUBHY 3naTy» W cTan «BenbMOXel B nonarte»
KHs)keckoln. 3aTeM 3TOT BOWH BMecTe C AHOM
YcmowBeuoM, Hekorga no6eguewnm
B eAuMHOBOpPCTBE NevyeHexXckoro 6orateipsa, ABaxAabl
oT6un ne4vyeHexckne Haberm Ha Pycb — B nepBbiii
pa3 3axBaTuMB B NneH kHA3s PoamaHa c Tpems
CblHOBbSIMM; BO BTOPOW pa3 nmnevyeHerun, Yy3Has
O TOM, KTO BbllIEN NPOTUB HUX Ha Gon, nobexanwu
camu. [powe Bcero, kak 3To pgenakwT o06blYHO
NCTOPUKH, OTMaxHyTbCH OT 3TUX cBeaeHun,
06bSBUB UX NO3AHEWW MM AoMbicnom. TpyaHee

npaBuUNbHO
B UCTOPUYECKYID KaHBY,
NCTOYHUKaM.

Opyroh noaoGHbLIN NpuMep OTHOCUTCSH K 3noxe
«MOHrono-tTatapckoro wura». Bo MHOrMx pycckux
neTonncsax coxpaHuncst pacckas o 6opbbe Kypckux
KHA3el c backakom Axmatom. ToT co3gan AaBe
6onbwune cno6opbl, B KOTOpPbIX nbrotamu
um yrposamu cobpan 6onblwoe KONUYECTBO XUTenen
Kypckon 3emnu. 370 npuHocuno kHA3bamMm Onery
Pbeinbckomy n Ceatocnany Jlnnoseyckomy
3HaynTenbHble yObLITKM, W OHM CTanu XanoBaTbCH
Ha camoynpaBcTBO AxmaTa oOpAblHCKOMY LuLapto
Tynabyre. Ho B Ty anoxy B Opae dakTtunyeckmu
crnoxwmnock ABoeBnacTue: 3anagHble ynychl
KOHTponupoBan TeMHUK Horan, KOTOpbIA HE NPOCTO
He MOAYMHANCA  OpPAbIHCKMM  LapsaMm, HO NMOpon
CTaBUN Ha npecTone CBOWX MapuoHeTok. MMoaTomy
Axmart B CBOIO oyepeab cTan XanosaTbcs
Ha Kypckux KHa3en Horawo wu 6e3 ocoboro Tpyaa
gokasan eMmy, YTO Te HEMOKOpPHbI eMy. BcecunbHbin
BpPEMEHLWNK nocnan BOWCKO, KOTOpOe OMyCTOWWUNO
Kypckyto 3emnio. CxBaTuTb KHSA3eW «Horanuam»
He ypanocb, W Bckope nocne wux yxoga Oner
oTnpaBuncs k Tynabyre xanoBaTbcs Ha Horas
n AxmaTta, a kHA3b CBATOCNaB, He [O0XAaBWUCHb
«uapckoro» peweHus, HakaHyHe ®omMuMHON Hegenu
coBepwun HanageHwe Ha 6paTbeB AxmarTa,
a 3aTeM u Ha camu AxmaTtoBbl cnob6opel. Oner
Poinbcknun, He Hanpga nopgaepxku B Oppae, ocyaun
camoynpaBcTBo CBfiTocnaBa W pewun uckaTb
3awutel y Horas. ®uHan wWCTOpMM nNevaneH:
cHavyana Oner c TaTapCkum BOWCKOM MOBTOpUN
Haber Ha Kypckyw 3emnio wu yb6un 6GpaTta, a yxe
noTomMm cam norub oT pykM cBOero nneMmsHHukKa
AnekcaHgpa CedATocnaBsu4a.

OTn cobbiTUS [OBONMBHO TpyAHO pAJaTupoBaTh.
O6GbIYHO B NEeTONMUCAX OHWU OTHeCeHbl k 6791-6792
(1283-12847) rogam, XoTs Mo BOCTOYHbIM
uctoyHukam Tynabyra npasun B Opoe c¢ 1287
no 1291 roa. Mexay Tem, HukoHoBCkas nmeTonuch

NX OCMbICNNTb n BnucaTb
N3BECTHYIO no gpyrum

coaepxur noapobHoe n3noxeHune noBecTu
06 AxmaTe, ykasblBas, 4YTO B Hayane NeTOMNUCHOTO
roga nepen HanageHuem CesaTtocnasa
Ha AXMaTOBbIX 6paTbeB npounsowno Hekoe
«3HaMeHune Ha Hebecu». MpoBepka 3Toro
coobueHns pana COBEPLEHHO OAHO3HaYHbIN
pes3ynbTarT. Bo Bpems npaBneHns Tynabyru

B NMpOMeEXYyTKe OT Hayana BecHbl Ao ®omuHoM
Hedenun (crepylolwero 3a nacxoW BOCKpPeCeHbs)
Ha Pycu MoxHO 6blNO yBUAETb nNuUWb OAHO
CONHe4YHOe 3aTMeHuWe, NpoucxoauBliee Be4Yyepom 2
anpena 1288 ropa. B atom rogy ®PomuHa Hepens

oTmevyanacb 4 anpensd. W Takas paTupoBka
nosecTn o6 AxmaTte BMoOSIHE COOTBETCTBYET JlOTUKe
cobbiTni: naxe b6es aCTPOHOMUYECKOTO
NoATBEPXKAEHMUSA 3aBA3KY 3aToW Tpareaumu

€CTecTBEHHO cBf3aTb C BouapeHuem Tynabyru —
Korga, kKak He BO BpeMS CMeHbl BEPXOBHOW BracTHu,
TepneBlKne paHee nputecHeHua  oT 6ackaka
KHS13bst MOTMIM MOMbITaTbCsl HAWTU Ha Hero ynpaBy?

B i W T T e )

Munuatiopa PagsuBunnoBckoit neronucu. Hebecnoe
3HAMEHHE — 3HAaK CMEPTH KHA3I
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McTtopukn, pasbupaBwue coctaB HukoHoBckom
neTonucu, faBHO o6paTunyM BHUMAHME Ha TO, 4TO

B Hewn ABHO nmcnonb3oBanuchb OaHHble
He goweauwunx Ao Hac pA3aHCKUX MCTOYHUKOB.
Ho kakoBa CTeneHb [OCTOBEPHOCTHU Takunx

MaTepuanoB? W onsaTb-Takm acCTPOHOMUSA MOXeT
noMoYb MCTOPUKAM

B netonucax coxpaHMNOCb HECKONbKO ONUCaHuin
NMOMHOro COMHEeYHoro 3aTtmeHusa 7 aBrycta 1366
roga, u camoe noapobHoe W3 HUX COAEpPXUTCSA

B HukoHoBckOM netonucu. B nepeBoge
Ha COBPEMEHHbIA PYCCKUIA A3bIK 3TO 3BYYUT Tak:
«W cero He Tepnsa, conHue CKpbINO nyym cBou 7
aBrycta B 3-i4 4yac AHs, U Toraa conHue 6bino —
Kak TpexAHeBHbIN MecsaAy, W wepbuHa Ha HeM —
C IOXXHOW CTOPOHbLI, a C 3anaja CWUHWUWA W 3eNeHbln
Mpak HacTynan. W gnunacb TbMa Benukas 4ac
eAVHbIN, N 06paTMNO CONMHUE CBOW poOra Ha tor, Kak
6yato mecsay monopou. Takxe obpaTuno conHue
pora k 3emne u 6bino, kak mecsy. W Tbma 6bina
Benvkasi, M NoToM nomany cofnHue CBeT CBOMN
ycununo, noka He cTano TMNONMHbIM W CBEeT CBOWN

nposBMnoO, M CBETNOoCTb [HeBecHas]
nyyamu cusna». HeTpyaHo 3ameTuTb, 4TO 34ecChb
COBMeLlEeHbl NO MeHblleW Mepe [ABa pasHblX
onucaHusa. MNMepBas 4acTb — O conHue, NOoAOGHOM
TpexaAHEeBHOMY mecsuy, uepbuHe n porax,
NOBEPHYTbIX K IOy — TOYHO COOTBETCTBYeT TOMY,

KakKk 3aTMeHue Bbirnageno B HoBropoackon semne.
OpHako «TbMa Benukaa» Morna HabGnwaatbes
TONbKO B nonoce NONHOTO 3aTMeHus,
a KkpynHenwum pycckum ropogom XIV  Beka,
nonaBwum B Hee, Obima MMeHHO Pa3aHb. WMeHHO
3TOMy ropopy fyywe BCero COOTBeTCTByeT
M ykasdaHue Ha «3-n 4ac»: npum TpaguLUUOHHOM
Torga oTcyeTe yacosB OoT BOCXOpfa conHua
cepeduHa 3aTMeHus npuxoaunacb B PasaHun
MMEHHO Ha 3To Bpemsa. B HoBropoge xxe B MOMEHT
ero KynbMmHauuW Wen TONbKO BTOPOW Yac [AHS.
Takum obpa3om, ncnonb3oBaHMe pPsA3aHCKOro U npwu
3TOM BecbMa [JOCTOBEPHOro MNepBOMCTOYHMKA

34€ecb HECOMHEHHO. Ho Konb CKOpo ynoMsHYT Obin
HoBropoa, MOXHO BCNOMHWUTH ewé o6 ogHOM
HeGecHOM 3HaMeHWM, KOTopoe NOo3BONSAEeT TOYHee
natuposaTb OAHO BaxHoe CcoGblITUE pPyCcCKOM
nctopun. Peyb wnpgeTr o nepBOoW MNpPOBELEHHON
TaTapamu nepenucu HaceneHusa Pycu.

TakuM OBUIO BHUAHO TOJHOE COJHEYHOe 3aTMeHue 4 nexadbps 2002
roga ¢ MexXIyHapoIHON KOCMHMYECKON CTaHIMH (TEMHOE ISTHO Ha
obnake B LICHTPE CHUMKA — 3TO TEeHb, OTOpackiBaeMas JiyHoi). doto:
NASA

B HoBropoackon 3emne BeNMKomy KHSA310
AnekcaHgpy HeBckomy M TaTapckum
«YUCMEeHHWKaM» yaanocb €€ NpoBeCcTU C OTPOMHbIM
TPYAOM: HOBropoaubl 6onbwew YacTblo pewnnu
ymepeTb «3a cBATyto Coduio», TO ecTb rnaBHYI
HOBFrOpPOACKYI CBATbLIHIO, HO He «faTu 4ucnar.
Ninwb HAaCTOMWYUBOCTb HOBFrOpOACKUX 6osp,
pacnpepgenuBwnx 6yato 6bl nogatu «cobe nerko,
a MEHWMUM  310», nossonuna ob6ontucb 6Ges
KpoBonponutusa. flatnpyertcs 31o cobbiTue 0ObIYHO
1259 rogom. Mexgy Tem, B HOBFOpPOACKUX
neTonncax OMNUcaHWl 3TUX OypHbIX CcobGbITUNR
npepgwecTtByeT cTpaHHas Ha nepBbl B3rnapg
ppasa: «bbiCcTb 3HaMeHune B NnyHe, AKO
HW 3HamMeHns He ObicTb». o CcyTK Xe oHa roBopuT
O MOMHOM NYHHOM 3aTMEHMU: OHO W NpeacTaBnsaer
cobon ncYyes3HoOBEHUe cBeTuna M3 rnas
Habnwpgatensa. N Takoe 3aTmeHune npoucxogmno 12
HoAGpsa 1258 ropga: ero nonHas @asa Agnunacb
1440 muH. TemMm caMblM HOBropoackass nepenucb
npousowna Ha ropg paHee, yem 370
NpuUHATO AyMmaTtb.[lpumepbl Takoro poAga MOXHO
npogonxatb pgonro. W Bce oHu ybeguTenbHo
[nokasblBalT, 4YTO acCTPOHOMWUA NO Mepe CBOEro
pa3Butus 6yaeT npepnarate UcTtopuky Bce bonee
TOYHblE U COBeplEeHHble MeToAbl, KOTOpble €My
BONEeN-HeBOMEW NpUaeTCca ocBamBaTh.

AnekcaHdp Xypaeenb

Cmambsi adanmuposaHa ¢ calma  http://www.vokrugsveta.ru c
paspeweHus catima Ha cmpaHuyKe
http://www.vokrugsveta.ru/telegraph/theory/491/  Tenezspagp  «Bokpye
Ceemax: AcmpoHomuyeckul koY 071 cpedHeseKosoU emonucu

Heb6oceod Ne 6, 2008 200 25




e B Bl |

AcTpoHOMMYecKas |

ONTUKA

I ——

Heb60 rnazamun pob6oTtoB

B nponutom HeO0 Ka3anock JTOAIM 00pa3LoM CTaOHITBHOCTH, HEIapOM
KaHT cpaBHHMBan ero ¢ HEpyLUIMMOCTHIO HPAaBCTBEHHOrO 3akoHa. Ho
MOCTETICHHO Ha HeOe OOHApY)KHMBAJIOCh BCE OONbLIC AWHAMHU3MA:
3Be3/1bl MOCTENCHHO CMEINANCh, MEHSS 3a THICSYETCTHS PUCYHOK
co3Be3auii. HUKOMy W B rojioBy HE HPUXOAMIO, YTO €CTh HEOECHBIE
00BEKTHI, BUIUMbIC JIMLIb HECKOJIBKO MUHYT. A €CIIH ¥ NPUXOIHIO, TO
He OBUIO HMHCTPYMEHTOB, C IOMOLIBIO KOTOPBIX 3TO MOXKHO
3aukcupoBats. W nMIIb B MOCIEIHHE TOIBI NPOU3OLUIH PE3KHE U
KaueCTBEHHBIE ~ HM3MEHCHHMS B  CIIOCO0AaX  ACTPOHOMHYECKHX
HAOJIOACHUIA.

ACTPOHOMbI CTapoi LUKOMbl HE BOCNPUHUMAanuM BCepbe3
coobuieHns 06 obbekTax, NosABMAOWMUXCA Ha Hebe Ha
HecKonbko MWHYT wnu cekyHa. B nwbom cnyyae Takue
HabnogeHust Henb3s 6bINo nNoaTBEpAUTb POTOMNACTUHKAMWU,
KOTOpble Ha co3gaHue M300paXKeHns Wncnonb3oBanu BCero
NUWb OKOMO OfHOro MpoueHTa cobpaHHOro Teneckonamu
ceta. OcTtanbHOW CBET nponagan 3psi, HUKaK He BO3AEeNCTBYs
Ha (POTO3MYMbCUIO, W MO3ITOMY, YTOObl «BbITAHYTb» crabble
06BbEKTbI, MPUMEHANNCH JKCMO3VUMN ANIUTENBHOCTLIO AECATKM
MWHYT, @ UHOTA4A U HECKONbKO 4acoB. TpaH3UEHTbl ucuesanm ¢
TaKMX CHUMKOB, KaK oM 1 MaLUMHbl C FOPOACKMX choTorpadmi,
cAenaHHbIX Kamepou-o6ckypa.

PeBontouma Havanace B 1990-x rogax C npuxodoM B
acTpoHoMuto GonbLlumx M3C-maTpul, MOLLHBIX NPOLECCOPOB U
ceTeln nepepayn AaHHbIX. BmecTe oHu no3Bonunu OTKpbiBaTh U
u3yyaTb SIBMEHWS B HOBOM BpeMEHHOM Maclutabe, KOTOpbIi
npexae yckonb3an oT HabniogeHus. W Torga BbIACHUIOCH, YTO
B Hebe KunuT OypHas XMU3Hb. 34eCb COTHSMW B3pbiBalOTCH
CBEpXHOBbIE, [anekue MnaHeTbl 3aTMeBalT CBOW 3Be3fbl,
HOCATCSA OEeCATKN ThICAY acTepouaoB, TEMHbIE rPaBUTALMOHHbIE
nuH3bl  hokycupyloT Ha 3emne cBeT pJanekux 3Be3d, WU
NMPOUCXOAMUT eLlie MHOFO MHTEPECHOIO U HEMOHATHOro. Ho 4ToGbI
BCE 93TO yBUAETb, HyXHbl O4YeHb YyBCTBUTEMbHblE U
BHMMATENbHbIE «fMa3a» C MaKCMMasibHO LUMPOKUM MofieM
3peHus.

B noroHe 3a BcnbIWKOMN

26 ceHTs16ps 2006 roga kocmuyeckuii ramma-teneckon SWIFT

3aperncTpupoBan 4pesBblYaiHO [Aanekylo BCMbILKY XXECTKOro
usnyyeHusi. Yepes HecKonbko CekyHA B LEHTpe o6paboTku
naHHbeix  NASA  nonywnn  u obpabotanu  curHan.
MpnbnuauTensHble  KoopAWMHATblI WMCTOYHMKA MOSIBUNUCL Ha
cavite M ObinM  pas3ocnaHbl BO BCE 3aWHTEPECOBaHHble
opraHusauum Mupa. CoTpyaHukn JTabopaTopum
pensTMBUCTCKON acTpodun3nkm "ocynapcTBeHHOro
acTpOHOMMYECKOro MHCTMTYyTa uMm. LtepHbepra (FAULL) B
MockBe nonyuunu coobweHne cpegn Houm no CMC. U
OOHOBPEMEHHO MO MOOUIbHOMY WHTEpHeTy (kabenb 6bin B
TeyeHWe BCero roga MOBpeXAeH) M3BelleHue MOoCTynuno B
NOAMOCKOBHYIO [EpeBHIO, [Ae pacrnofnioxeH poboT-Teneckon
MACTEP. OH HemeaneHHO npepBan TeKyLlyl nporpammy
HabrogeHnn 1M cTtan HaBoAMTLCA B TOYKY C  yKa3aHHbIMW
koopaumHatamu.  Ewle  Heckonbko neT  Hasag — Takas
onepaTVBHOCTb B aCTPOHOMMYECKUX HabnopeHusax 6Gbina
NPOCTO HEMbICIIVIMOW.

Mpowno Bcero 76 cekyHa, a poboT-Teneckon yxe Hayan
nepsyto u3 cepum 30-CeKyHAHbIX 3KCMO3ULMIA, Ha KOTOPbIX
BWAHO, KaK NMOCTEMNEHHO racHeT eABa pasnMynuMoe NATHBILKO —
OMTMYECKoe W3NyyYeHWe KONocCanbHOro B3pblBa Ha Kparo
BceneHHow, B 11 Munnvapaax cBeToBbIX neT oT 3emnu. Yepes
HECKOMbKO MUHYT CBEYEHMWIO NPEACTOSNO UCHE3HYThb, BO BCSIKOM
cnyyae, Tak Bcerga 6biBano paHblle. Ho BmecTo aToro Ha
NATOM MWHYTE OHO CTano pa3ropaTbCA CHOBa W, AOCTUrHYB
MaKkCMMyMa Ha [EeCSTON MUHYTEe, OKOHYaTerbHO Yracmno TOMbKO
Yyepesd 4ac. HeswauuTenbHas, kasanocb Obl, aHomanws
3actaBuna actpodmamnkos MAWLL Heckonbko MecsiLeB nioMaTb
ronosy. B KkoHUe KOHLOB OOBSACHWTb CTPaHHYIO BCbILLKY
yAanocb, TOMbKO NPEAnofioxvMB, YTO Ha MecTe B3pbiBa
obpasoBanacb Bpaljalwasca YepHas Ablipa. Ecnu  aTa
rMnoTesa Mony4uT noaaepXky HayyHoro coobLuecTsa (a Bckope
6bina 3aperncTpupoBaHa elle ofHa nofobHas BCMbillKa),
MOXHO OydgeT roBopuTb O COBEPLUEHHO HOBOM crnocobe
NoATBEPXKAEHUSI CyLLEeCTBOBaHWSA 4YepHbIX Ablp. Ho Bce 3To
6bimo  6bl  HEBO3MOXHO, ecnu Obl  He nopasuTenbHas
CnaxeHHOCTb paboTbl HabmogaTenbHOW TeXHWKW.  TomMbKo
6narogaps Teneckonam-po6oTamMm Mbl MOXEM CerogHs udyyatb
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CTONb 6bICTpOTeHHbIe HebecHble sIBMEHUs, KOTOpble Ha
I'IpOd)eCCVIOHaJ'IbHOM XXaproHe Ha3blBalOT TpaH3UeHTaMun.

100
1A 0T H
TS

OnTryeckast BCIBIIKA HA MeCTe raMMa-BeIuliecka 26 ceHTsOps 2006
roga Obula 3apErHCTPUPOBAHA HA MpEAeNe UYYBCTBUTECIBHOCTH
teneckonra MACTEP. Ilocne nauamsHOro cmanma Ha 400-i cexyHne
Oieck cran HapacTaTh, ITO-BHIMMOMY, 33 CUET M3JIyYCHHS BELICCTBA,
HaxoAsIierocs B 3procepe TOIBKO YTO 0Opa3oBaBLICHCS 4YEPHOMH
JBIPBI

3aTsXXHOM NPLIKOK B YEPHYHO AbIPY

U3eecmHo, ymo nipu Konnarce maccusHol 38e30bI 0bpazyemcsi YepHas
Obipa — cgpepudeckasi obnacme MPOCMpPaHCMea-epemMeHU, OKPYXeHHas
20pu3oHmMomM cobbimudli, u3-nod KOmMopo2o HUYMO He Moxem 6blimu
Hapyxy. Ho ecnu ucxodHas 3ee30a epauwjanacb, 803HUKWAA 4epHas
Obipa ycmpoeHa CrIOXHee: 20pU30HM y Hee MOMEeHble, 3amo e2o,
Mo0obHO beriKy 80Kpya SUYHO20 XXerimka, oKpyxaem ocobasi obnacmb
— 9paocghepa, 8 Komopol caMo [pocCMpaHCmeo epawaemcss U
ysnekaem 3a cobou mobbie 06bekmbl. OcmaHo8umMbCA 30€Ch Herb3s
HUKaKuMu cunamu, HO 80m blbpambCsi MPU HEKOMOPOM 6e3eHuU
803MOXHO. Ecru ckopocmbs epauwieHusi konnancupyroujeli 38e30bl 04EHb
eerfiuka, 6euwjecmeo He Moxem cpasy yumu Mod 20pu3oHm U
«3agucaem» 8  9peaocchepe, foka  He  romepsem  u3-3a
2a300UHaMUYeCKO20 MPEeHUs JIUWHIo 3Hepauto. [lpu 3mom oHO
pasoepesaemcs 00 uyyQosUWHOU memnepamypbl U UHMEHCUBHO
usnyqyaem. VIMeHHo amum acmpogpusuku AU obbsicHsrom pedkue
cryqau 3amsiHy8wea0Cs OfTMUYEecKo20 C8EeYeHUsi eaMmma-ecriieckos. B
siHeape 2007 eola 6bi0 3apesucmpuposaHO ewe OOHO makoe
cobbimue, e20e Konnancupywee 6ewecmso [OMy4uno «OMmCcpoyKy
rpuz2ogopa» Ha yenbix Nmb Yyacos. M3nyyeHue e amo epems npuxooum
K Ham u3 obracmu, komopas no paamepam Oaxe MeHblWe 0b6bI4HO20
epasumayuoHHo20 paduyca (20pu3oHm y epawarouielics 4epHol Obipbl
MeHbwe, Yem y 0bblyHol). M3-3a 02pOMHO20 2pasumayuUoHHO20 Mosns
gpemsi 30ecb 3amednsemcsi 8 10— 15 pa3. Huede 6onbwe 80
BceneHHol Mbl He Habnodaem rpoyeccos, MPOUCXo0AWUX 8 YCII08USX
Cmonb  CUMbHO  BbIpaXeHHbIX  aghchekmos  obwel  meopuu
omHocumesnbHocmu.

HabnoaatenbHble «ManbILWW»

[MpemMHVKOM  M3Ny4YyeHUss  HOBOTO  MOKONleHWs  cTanu
nonynpoBoAHuKoBble MN3C-maTpuubl — npubopbl ¢ 3apsaoBoi
CBSI3bl0, UMW, KaK MHOrAa Gonee yaaqHo paclundpoBbLIBAOT 3TY
abbpeBnaTypy, NponopuuoHanbHble 3apsaoBble cyeTyuku. B
KaXgon M3 MUINMMOHOB fYeek Ha noepxHocTu M3C-matpuupl
nog nencTenem cBeTa HakannmBaeTcs 3apsag,
NPOMOPLUMOHAanbHbIA  KONMMYECTBY MOMaBLUero B 3Ty SYENKy
uanyyeHusa. Xopowas Mmatpuua peructpupyet go  90%
cobpaHHOro TeneckornoM cBeTa — MOYTM Ha [fOBa nopsaka
6onblle, Yem doTonnactnHka. COOTBETCTBEHHO U 3KCMO3ULIMIO
MOXXHO COKPaTUTb B AECSTKN pas.

Teneckon MACTEP, koTopbli 3aperncrpupoBan OMUCaHHYHO
BHayane yAUBUTENbHYIO BCMbILLKY, UMeeT auvameTp Bcero 35
CaHTUMETPOB — Yy WHbIX NobuTenen acTtpoHOMUM €ecCTb
WHCTPYMEHTbI MOKPYNHee, — HO Ha HEM YCTaHOBIEHA BMOMHe
npodeccroHanbHasa oxnaxaaemas C MOMOLUbI0 3MeMEHTOB
MenbTbe 16-meranvkcensHasn MN3C-matpuua. O6bekTbl Ao 19-1
3BE3HOW BENUYMHbI OHa peructpupyer Bcero 3a 30—45
cekyHA. (HeBoopyXeHHbIM rna3oM BWAHbI 3Be3Abl OO LUEeCTON
BennuMHel — 6m. Kaxable cnepylowye nsSTb  3Be3OHbIX
BENNYMH COOTBETCTBYIOT ocrnabneHuto 6rnecka B 100 pas.) Ewe

MONIMMHYTLI  YXOOWT Ha 3arpy3ky wu3obpaxeHus B namsaTb
komnbtoTepa. 3a Houb MACTEP penaet COTHM CHMMKOB,
KaXabli M3 KOTOpbIX MOKpbiBaeT none 2,4x2,4 rpagyca u
«BeCUT» okoro 60 merabaiiT.

VY poborta-teneckona MACTEP 4wetbipe TpyObl: ocHOBHas (35 cm)
peructpupyert 3Be3abl A0 19— 20m, ocTalbHbIC MapaJUICIbHO BEIYT
CBEMKY C Pa3IM4YHBIMU (QHIBTPAMH, HO MOTYT YJIOBHTb TOJIBKO SIDKHE
00BEKTHI

Ho ans Ttoro 4tobbl poGOT «yBMOEN» MHTEPECHbIA HOBBLIN
06beKT, Marno Toro, YTo OH ByaeT B kafpe, HAAO elle HalTu ero
Ha CHMMKE W onpefenuTb koopauHatbl. [lepBoHayanbHO
npeanonaranocb, YTO MOXHO MPOCTO BblMECTb ABa CHUMKA,
CAenaHHbIX B pasHoe Bpemsi, YTOObl aBTOMaTUYECKM BbISIBUTb
HOBble M WucyesHyBlMe 06bekTbl. Ho 3To He cpaboTtarno:
CMMWLLKOM BENWKM OKasanucCb pasnuuua mexay kagpamu. Ha
nsobpaxeHve BnuseT TemrepaTypa, COCTOsiHUe aTtmocdepbl,
NepeMeHHOCTb 3Be3d, LyMbl U HEOAHOPOAHOCTM MaTpuLibl,
HaKoHeL, TO, KaKk Ta Unn uHasi 3Be3fja Nnerna Ha CeTKy nukcenewn
MN3C.

Mpuwnock 3aHMMaTbCst MOLWTYYHbIM Pacno3HaBaHWEM BCEX
BUOMMbIX Ha CHMMKe 3Be3g, a WX o0bblyHO ObiBaeT 10—15
Tbicsiv. TyT-TO ¥ NOHaAO6MNCA MOLLHbLIN Npoleccop ¢ 6onbLunm
obbemMoM namsiT, Kyda Aans  ObicTpoTbl  06paboTku
3arpyxatTca [aHHble BCeX [AOCTYMHbIX KaTanoroB 3Be3f WU
ranakTvk. MNepBbiM Oernom nporpamma onpegenseTr 6neck u
B3aVMHOE pacrofiokeHne BCEX 3BE3[ Ha CHUMKe, a 3aTeMm
HauyMHaeT uckaTb MO KaTarory yyacTok Heba, rae M3BecTHble
3Be3dbl 00pasylT Takyl Xe KoHdurypaumwo. Yem OGonblue
3Be3q — TeM TpyaHee 3apada. B6nuau Mneyxoro Mytu B kagp
nonagaer Oonee cTa ThiICAY 3Be3d, W TakMe y4vacTku
npuxoguTca noka o06XoguTb — WX MNPOCTO He ycneTb
obpabortate 3a Te 1,5 MuHyTbl, noka Teneckon Jenaet
cneyoLLmMin CHUMOK.

Korpa 3Besgbl  pacnosHaHbl, CpeAu HUX  HEenpeMeHHO
obHapyxuBalTCs COTHM OObBEKTOB, KOTOpble He y[aeTcs
OTOXOECTBUTb MO Katanory. Yactb M3 HuX oOKa3blBaeTcs
acTepougaMun — 3TO TOXe npoBepsieTcA Mo 6a3e AaHHbIX, B
KOTOpPOW 3apernctpmpoBaHo okono 160 TbicAY ManbIx NnaHer.
OcTaBluMecs «ULWHME» TOYKM — 3TOo, No Bonbluen YyacTu, He
HOBble 00beKTbI, a AedekTbl n3obpaxeHus. MpuenekaTb K HAM
BHUMaH/We acTPOHOMOB elle paHo. PobGoT pomkeH cHoa
coTtorpadmpoBaTe Ty xe obnacte Heba, M  TONbKO
COXpaHMBLUMECH Ha TMOBTOPHOM Kagpe «HeoMno3HaHHble
OOBEKTbI» MOMYyT CUYMTATbCA pearnbHO CyLECTBYIOLWUMM Ha
Hebe.

CeT4yaTKa ecTb, XpycCTasriuk He Hy>XeH

r3C-mampuya — 3mo naockull KpemMHuesbIl Kpucmarsi, noeepxHocms
Komopozo pa3buma Ha MUIIIIUOHbI Merbyaliwux knemoyek. Kaxdaa u3
HuX — rlo8ywKa 07151 351IeKMPOHO8, 8bIbUBaeMbIX C8eMOM U3 Kpucmarnna.
BepmukarnbHbie nuHelku cemku obpa3osaHbl 8HeOPEeHHOU 8 Kpucmarisn
rpumecblo,  Komopasi  npensmcmeyem  nonepeyHomy  Opelihy
anekmpoHos. A om po0onibHbIX  CMeweHull ux ydepxusaem
S/1eKmpuYecKoe Mone MOHKUX 20PU3OHMarIbHbIX 3/1eKkmpodos U3
po3pa’yHo20  MOMUKPUCMAIIUYECKO20 KPEMHUSl, HaHEeCeHHbIX Ha
rnosepxHocmb Mampuuybl. OHU c030al0m MHOXEecmeo MomeHyuanbHbIX
M, 8 KOMOPbIX Hakarnuealomcsi 37eKmpoHbl. [locne akcro3uyuu
HarnpsikeHue Ha 3nekmpodax Ha4yuHaem 60/IH00OPa3HO MeHSIMbCS,
cMewjasi HaKorieHHble 3apsidbl K Kpalo mMampuusl, 20e ux eesnuyuHa
cmpoyka 3a CmpoYKoU u3mepsiemcss u 3aHocumcsi 8 namsamb. [lpu
u3bbimKe ceema HEKOMOPbLIE 311EKMPOHHbIE J108YWKU MepernonHAmMcs
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u 3apsid nepemekaem 8 coceOHue. Omom 3ghhekm Ha3bigaemcsi
6ntomurHzom. [ns 6opbbbl ¢ HUM Ha M3C Moaym 6bimb pedycMompeHs!
crieyuarnbHble «CMOYHbIE KaHasbl», HO 3MO CHUXaem paspeweHue u
yyecmeumesnbHOCMb  Mampuybl.  M3-3a  mennosbix  ¢hnykmyayuli
3/1EKMPOHBLI  MO2Yym 10sieNImbCsi 8 sosywkax u 6e3 eosdelicmeus
ceema. []ns CHUXEHUS 3Mo20 wymMa Mampuuy oxnaxdaom Ha 0ecsimku
u Oaxe comHu epadycos. HabmwdeHusm Mewarom u camu
ynpaenstowue 31ekmpodbl — OHU Mo2/10Warm CcuHul ceem U
ynbmpacgpuonem. C amum cripaensitomcs, cownugosas KpemHuesbil
kpucmann 0o monwuHbl 10—20 MUKPOH U HaHecsi 31eKmpoldbl C
mbifibHOU CmMOpPOoHbl. CMouMOCMb Makux acmpoHOMUYECKUX Mampuu,
MOHsIMHOE 0es10, MoXe acmpPOHOMUYECKas.

Heb6ompuve
TeJeCcKoma

CoBpeMeHHas
CEIMEHTBI
(oTcnexxuBaHus JIBWKeHHS HeOa). Ha KpyNMHBIX MHCTpYMEHTaxX OHH
YHPABISIOT €lle U aJalTHBHOI ONTHKOM

ACTPOHOMHYECKAsA
HUCHIOJIB3YIOTCA JUITsL

I3C-marpuua.
THIIMPOBAHUS

3Be3gHbIN MapTuponor

TakuM  «HEOMO3HaHHbIM  OOBLEKTOM»  MOXET, Hanpumep,
OKasaTbCH BCMbILKA CBEPXHOBOW — KONOCCanbHbI B3pbIB,
oTMevawwmin rmbenb maccuBHOW 3Be3abl. Ha pecatku gHen
OHa CpaBHMBAaETCsA MO CBETUMOCTU C ranaKkTUKOW, coaepKallen
COTHU MWNNNapaoB 06OblYHbIX 3Be3d. Tak 4To, ecrnv psaoM C
TYMaHHbIM  MATHBILKOM — [anekoi  ranaktuku  nosiBunacb
HemnoaBwXKHas CBeTnas Tovka, KOTOPOW TYT paHblue He 6bino,
cKopee BCero, 370 CBEPXHOBaS.

Ho okoHuyaTenbHoe peLleHne MOXET MPUHSATL TONbKO YErIoBeK.
Teneckon MACTEP nocne xopoLuei Houn HabntogeHun BoiaaeT
OKONO COTHU KaHAUAATOB B CBEPXHOBblE (MepBOoe BpeMs, Moka
napameTpbl Moucka eLle He Obinu TONKOM OTPErynupoBaHbl, UX
6bIBano 6onble Thicaun). YTpom cotpyaHuku FTAULL, a wHorpa
W CTYAEHTbI MPOBEPSIOT CNUCOK, CPaBHMBAS «MOA03PUTENbHBIEY
CHUMKW ranaktMk C MuX MW300paeHUsIMM K3  KIacCUYeCcKux
0630poB Heba — [Manomapckoro u CrioyHOBCKOro, a Takke C
npownbiMn  cHUMKamu  camoro  MACTEPa. A6contoTHoe
GOmbLIMHCTBO KaHAMAATOB Mpu 3TOM oTnajaeT. B aBrycre,
Koraa CTydeHTbl Ha KaHUKynax, a COTPYAHUKUM B OTNyckKax,
ObiBaeT, YTO MpoBepka 3aTArMBaeTCs — HEKOMY OTKpbITb
cBepxHOBY0! A mMexay TeM KOHKYpeHTbl He apemntoT. Bropo
aCTPOHOMMYECKMX Tenerpamm NMOCTOSIHHO nyénuvkyet
MHpopMaumio 06 OTKPbITbIX CBepxHoBbIX. O6uaHo, korga B
CNNCKEe HEMPOBEPEHHbIX €llle KaHAUAATOB 3aropaeTcs NoMeTKa:
3Ta CBEPXHOBAs Y€ OTKPbITA KEM-TO APYIUM.

B kpynHoi ramakTuke Bpoge HawenW unM  TyMaHHOCTU
AHOpOME[bl CBEPXHOBbLIE BCMbLIXMBAKOT NMPUMEPHO pa3 B COTHIO
net. Ytobbl fobuTbCs ycnexa, Hago BHUMATENbHO CNeauTb 3a
Tbicsyamy ranaktuk. B XX Beke cBepxHOBble wucKanu
«Bpy4Hyto». CHavana oHM BoOGWE Obinu  NOGOYHBIM
pe3ynbTaToM ApYrMx HabnioaeHWn — CBEXME CHUMKM ranaktuk
Ha BCSKWIA Criy4ai cpaBHMBanNy co CTapbiMW Y UHOTAA Haxoaunm
CBepXHOBble. TeMMn OTKPbITUIA COCTaBNSAN BCEro AeCATOK-OpYron
BCMbILLEK B rof, HO yXe 3TO MO3BOMWUMO 3aMETHO YTOYHUTb
Teoputo aBonoumn 3Be3d. MoToM CBepxHOBblE CTanu ucKaTb
ueneHanpaBneHHo. [Mogknounnuce k pabote U acTPOHOMbI-
nmobutenn. B nepsoit nonoeuHe 1990-x amepuKaHCKWIA

actpodpmsmk Kapn T[leHHunakep (Carl Pennypacker) paxe
opraHusoBan o6pasoBaTtenbHbli npoekT Hands-on Universe
(«PyyHas BceneHHasi») C uUenbio NpUBMEYb LUKOMBbHUKOB K
MOWCKY CBEPXHOBBLIX HA MHOTOYMCMEHHBLIX CHUMKaX ranaktuk ¢
pa3Hbix TeneckonoB, n B 1994 roagy 6bina OTKpbITa nepsas
«WwKonbHasi  cBepxHoBasi».  OOWMMKM  yCcunusmMuM  MOTOK
3aperncTpuMpoBaHHbIX  3BE3AHbIX  HEKPONMOroB  BbIPOC A0
HecKonbKMX AecaTkoB B rog, a B 1997 rogy nepesanwn 3a
COTHIO.

B 1998 rogy rpynna nog pykoBogctsoM Cona [llepnmyTtTtepa
(Saul Perlmutter) u3 KanudopHuiickoro yHuBepcuteta B
Bepknn, B koTopyto Bxogun u [leHHunakep, Ha OCHOBe
HabniogeHnn  faneknx CBEpXHOBbIX Moka3ana, 4To Hawa
BceneHnas B nocrnegHWe HECKONbKO — Munnvapaos  net
paclwpsieTcss He C 3amedsieHvMeM, kak crnegosano  u3
OOLLEeNpPUHATBLIX  KOCMOMNOTMYECKNX TEOpPWU, a  YCKOPEHHO.
MpuunHa BTOro YycKOpeHUs mMomnyvuna HasBaHUe «TEeMHOW
3HeprumMy», HO ee Mpupoda Moka OCTaeTCsl HEMOHSATHOM. FACHO
TOMBKO, YTO ANS YTOYHEHUsI ee NapaMeTpoB HY>HO cobpaTb kak
MOXHO Oonblle AaHHbIX MO AanekuMm, a 3HayuT, cnabbim
CBEPXHOBbLIM.

W BOT, Ha pybexe BEKOB 3a [erno B3snucb poboTtbl. B npoekTe
KAIT, ctaptoBaBlwem B 1998 roay, Tereckon ¢ 3epkanom 76
CaHTUMETPOB  METOAMYHO, MO Nporpamme  «XOAUT» MO
M3BECTHbIM SIPKUM ranaktmkam. CTaTucTuka OTKpbITWI: odHa
cBepxHoBas Ha 7 000 Habniopaswwmxcsa ranaktuk. B 2002 rogy
KAIT Bbiwen Ha kpencepckyto ckopocTb — 80—90 cBEpXHOBbIX
B rog. Ho Takoh meToa mnoucka nNPUBOAUT K WUCKaXKEHMUIO
CTaTUCTWKN: CBEPXHOBbIE WLLYT «nop choHapem» — Tam, rae
WaHcbl HanWTK Bblwe. Hebonblume wnu panekve M MoToMmy
MarnosameTHble ranakTuku, KOTOpbiX ropasfgo Oonblue, 4em
KPYnHbIX, OcTaBanucb 6e3 BHUMaHWA. A Ans KOCMONOTrN4ecKunx
3afay BaXHO, 4ToObl AaHHble Obinu ogHopoaHbIMU. B naeane
Hago oOHapyxuBaTb BCE [AOCTYMHble HabMOOEHWIO BCMbILLKU,
KOTOPbIX €XEerofgHO NPOUCXOAUT HECKOSLKO ThICAY.

Lar B aTom HanpaBneHun Gbin caenaH B npoekte «dabpuka
6nunskmx ceepxHoBbix» (Nearby Supernova Factory). 3pgecb
pewvnn He CTPoUTb creumasbHbIn poboT-Teneckon, a NpocTo
no-ceoemy obpaboTaTb AaHHble, uayliMe C YyXe WMELLMXCSs
LmpokoyronbHbIX kamep NASA, koTopble [AeWCTBYIOT MO
nporpaMme noucka acTtepouaos, cOnmxatomxcs ¢ 3emnen.
(Kctatv, BO MHoroMm 6narogapsi 3ToW nporpaMMe 4ucrio
OTKpbITLIX acTepouaoB Yyxe nepeBanuno 3a 160 TbicaY.)
Kaxpayto HOYb Kamepbl nocTaBnsaoT Ans aHanusa 50 rurabant
OaHHbIX 1, HAo cka3aTb, He 3ps. B 2005 rogy 6bir1o oTkpeiTo 15
cBepxHOBbIX, B 2006-M — 67, a B 3TOM rofly yxe K CeHTsbpto
«Pabpuka» Bbligana Ha-ropa 131 B3opsasLuytocs 3Be3ay. Beero
xe B mupe 3a 2006 rog oTkpbinvM 551 CBEPXHOBYI, U MOXHO
oxuaatb, 4to B 2007 rogy mx ymcno nepesanut 3a 600.

rpaBMTaLIMOHHbIe JIMH3bI N ganeKue semMnu

Ecnn TemHylo 9Hepruio M3yyatoT MO CBEPXHOBbIM, KOTOpblEe
BMOHblI 32 MWUNMMapAbl CBETOBbIX NET, TO TEMHyl MaTepuio
NpUXOAUTCS M3y4aTb NO 0OBbEKTaM COBEPLUEHHO HEBUAWMBIM.
XapakTep ABWXKeHUS 3Be3[ BOKPYr LeHTpa Hawen [anakTtuku
elle MHOro neT Hasaj nokasasn, 4To macca BellecTBa B Hen
OOMmKHa ObITb  3HauuTenbHo ©Gonblie, 4YemM Mbl  BUAUM,
Habniogas ceeTsAwMecs 3Be3fbl M TymaHHocTu. Kakoe-To
HEeBMOMMOE BELLEeCTBO MNPUTATMBaET 3Be3fbl, 3acTaBnsd WX
ObicTpee  obpalatbCs  BOKPYr — ranakTU4eckoro  LEeHTpa.
CornacHo ofiHOW M3 rMnoTes, 3Ta TeMHas maTtepust Morna 6bl
COCTOATb 3 MacCUBHbIX HECBETALLMXCA 0OHLEKTOB — OAMHOKUX
YepHbIX Ablp, TYCKMbIX OenbiX W KOPWUYHEBbIX KapruKoB,
oTOMBLUMXCA OT 3Be3f nnaHeT. HenocpedcTBEHHO yBMAETb WX
NpaKTU4YeCKn HeBO3MOXHO. OAHAKO aMeprKaHCKWA acTpOtn3nK
nonbckoro npoucxoxaeHus borgaH [MavnHckun  (Bogdan
Paczynski) npeanoxun HeoxuaaHHO NpocTol crnocob npoBepku
aTon rvnoTesbl. o Teopun oTHocuTenbHOCTK, Mobas macca
HEMHOro WCKpPMBNSET MPOXOASLUME PSAOM C HUM CBETOBble
nyyn, a 3HauuT, KaxObli TEMHbIA KOMMAKTHbIA OObEKT — 3TO
neTsAWas B KOCMOCE IWH3a, KOTOpas, Npoxods B TOYHOCTM
MeXay HamMu u [fJanekon 3Be3fou, OyaeT dokycupoBaTb U
ycunueatb ee  u3nydeHue. OTOT  adpdekT  HasbiBaloT
rPaBUTALMOHHLIM  MUKPOMUH3MPOBaHWEM (B OTNnYMe  OT
06bIYHOrO rpaBUTaLMOHHOIO NMH3MPOBAHWS, KOraa CBeT UAET OT
KBa3apa, a NNH30M CNYXUT HaxoasLascs Ha nyTu ranaktuka).
BeposiTHOCTL Takoro CoObITUA O4YeHb HeBenuka, HO ecnu
CrneauTb cpasy 3a MUMMMOHaMM 3Be3/, rPaBUTaLMOHHbBIE MUH3bI
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OOMxHbI cebsi NposiBUTb. YT0BbI NOBLICUTL LWaHCKI, NaynHckui
npeanoXxun HabnogaTb paroH UeHTpa Hawen [anakTuku, a
Takke MarennaHoBbl O6naka, rae KOHUEHTpauus 3Be3[ OYeHb
Benuka.

SMHYSHHE Dres

IMepBas sk30mIaHeTa Oblia OTKPHITA METOAOM MHKPOIHH3MPOBAHMS
21 wmrons 2003 roma B skcnepumente OGLE. IlnaBHblid «ropo»
(cM.rpaduk) Ha KpuBO# Onecka manekoil 3Be3nbl B snpe ['amakTuku
BBI3BaH 3BE3/IOM-ITMH30/, a KOPOTKUE CHIIbHBIC BCIUIECKM HAa HEM —
1aHeToi npumepHo B 1,5 pasza maccuBHee FOnutepa

MMKpO.ﬂVIHSVIpOBaHVIe Ha 3Be3ge C nnaHeTamMu

Mo acbbekmy  epasUmMayUOHHOZO  MUKPOSUH3UPOBAHUSI  MOXHO
npubnuxeHHo onpedenums HeKOMopble napamemps! NUH3bI. Hanpumep,
wupuHa nuka npornopyuoHanbHa KOPHIO KeaOpamHOMYy U3 ee Macchl.
KoHe4yHo, ecmb euwe 3asUCUMOCMb OM CKOPOCMU U HarpasneHus
d8uXeHus1, HO rpu 6orbwoM yucrie cobbimull MOXHO orpedenums
ycpedHeHHyto maccy nuH3. JluH3a 3ee30Hol Maccebl delicmseyem
MPUMEPHO 8 MmeyeHue Mecsya, a MraHemHol — HECKO/IbKO 4acos.
lNpusedeHHas Kpusas — 2pasuUMauUOHHbILU asmozpadgh 38e30bl ¢ 08yMs
Heb6oMbWUMU nnaHemamu.

Mpoekt OGLE (Optical Gravitational Lensing Experiment),
Havaswwuics B 1992 rogy, ycnewHo npogomxkaeTcs u cenvac. B
ueHTpe Manaktukn perynspHo otcnexusaeTtcs 130 MunnmoHoB
3Be3n, B MarennaHoBbix Obnakax — 33 munnuoHa. KoHeyHo
xe, BCE aTansbl 3TUX HabnogeHun MOSIHOCTbIO
aBTOMaTW3MpOoBaHbl. Teneckon ycTaHOBMeH B obcepBaTopuu
Jlac-KamnaHac (Yunu) u paboTtaetr 6e3 yyactusi 4dernoBeka.
JMwe pa3 B Hepento 3axoauT COTPYAHWK CMEHWUTb MEeHTy Ans
3anMcyM  daHHblX M Ha BCSKMA  Cryyal nepesarpy3utb
komnbloTep. ExerogHo 3peck pervcTpupyetcss Gonee 500
COObITUIN MUKPONMH3NPOBaHus. lMpuyem cpegn HWUX HangeHo
HECKOMbKO Takux, korga psiaoM C OObeKTOM 3BEe34HON MacChbl
SIBHO Haxoaunacb Hebonbluas nnaHeTa — BCEro B HECKOMNbKO
pa3 Tsxenee 3emnu.

OTOT CMernbii  3KCNEePUMEHT MO3BOMMIT  OTKPbITb  HOBOE
acCTPOHOMWYECKOE SIBMIEHWE C TMOMOLLBbI0 OYEHb CKPOMHOIO
obopyaosanus. [lpaBga, B  wTOre  BLIICHWNOCb,  YTO
0BHapyXeHHbIX HEBMAMMbIX OOBLEKTOB HEeAOoCTaTO4HO, YTOObI
crnucaTb Ha HUX TEMHYK MaTepuio. Ho 3To kak pa3 ToT cryyawn,
KOrAa MPUHATO rOBOPWTL: OTPULATENbHBIN pesynbTaT Toxe
pesynbTarT.

BceneHckas aepeBHA

Hanbonee spko pobGoTbl nposiBunu cebsi B Aene wusyveHus
ramma-BCnneckoB, rae TpebyeTcs MrHOBEHHasi peakuusi Ha
perncTpvpyemMble cobbiTusi. MNepBbii Takon poboTU3NPOBaHHbIV
Teneckon ROTSE-I noctpoun Kapn Akeprnod (Carl Akerlof) B
HaumoHanbHo na6opatopun  Jloc-Anamoc  (wrtat  Hbto-

Mekcmko). VIHCTpYMEHT COCTOsIN M3 YeTbipex ONTUYECKMX Tpyo
OnameTpom Bcero 11 caHTumeTpoB. OH 3apaboTan B 1997 rogy
M OT3blBasCsi Ha CurHanbl opbuTanbHbIX raMmmaobcepBaTopuii
COMPTON u HETE.

[amma-Bcnneckn ObINn  OTKPbITbI B kOHUe 1960-x rogos
aMepUKaHCKUMWU  CMyTHUKaMKM, CreauvBLUMMK 33  SiAEePHbIMU
ucnbiTaHusimu. Hapsiny co B3pbiBamu Ha 3emre OHM cTanu
perncTpMpoBaTb KOPOTKME MMMYMbCbl XECTKOro U3MNy4YyeHus us
kocmoca. TpuguaTb neT ocTaBanacb HEMOHSATHLIM, YTO WX
nopoxaaeT U [axe Ha KakoM pacCTOsHUM OT 3eMnu OHu
cny4yaloTcs, a BCe MOTOMY, YTO HMKaK He yaaBarochb NonyyuTb O
HUX HUWKaKOM [OMOonHuUTEnbHOM WHGpopMauun. 3a Te OecsATKu
CeKyH[l, B TEYEHNE KOTOPbIX ONIUTCH TUMUYHBIA ramMMa-BCrneck,
Opyrme  VHCTPYMEHTbl MNPOCTO He YycneBanmn Ha  Hero
oTpearvpoBatb. K TOMy e ramma-teneckon onpegensiet
KoopAMHaTbl MCTOYHMKA C HU3KOW TOYHOCTbIO, TaK YTO Mocne
BCMbILKMA WCKaTb WCTOYHMK MO KoopAuMHatam GecnomnesHo.
HyxHo pevictBOBaTb MOMHWEHOCHO W MonpoboBaTth nonMmatb
WCTOYHWK B OMTUKE, NMOKa OH He yrac.

Tonbko B 1997 roay 6bino 3aperncTpMpoBaHoO Tak HasbiBaemoe
rnocriecBeyeHne ramma-Bcrinecka —  U3NyYyeHue rasa,
OKpYXaloLLero Mecto KOCMMYeckomn katactpodbl. Ho yBuaeTb B
ONTUKe, KaK pa3BMBaeTCA caM B3pbiB, yAanochb Tonbko B 1999
rogy. 23 aHBapsa ROTSE-I HaBenca Ha UCTOYHMK BCEro 4yepes
22 ceKkyHObl nocre ero peructpauMu rammareneckonom —
noBe3no, YTO WMHCTPYMEHT cpa3dy CMOTPen MOYTU B HYXHYHO
cTopoHy. Torga BCMbIWKY 3acTanu ewe Ha «nogbeme». Ha
NMepBOM Kagpe WCTOYHMK UMEN 3Be3[HYH BenuymHy 12m, a B
MakcumyMe brnecka — npMMepHO Yepes 2 MUHYTbl — cTan sipye
9m. KMMeHHO 3TM HabnwaeHWs no3BONMUNN  OKOHYaTENbHO
ybeantbCcs B TOM, 4TO ramMma-BCMMECKUM MNPOUCXOAST Ha
KOCMOMOTMYECKMX PacCTOSHUAX B MuUNnuapgbl CBETOBbIX FeT,
OykBanbHO Ha kpato Habnogaemoln BceneHHon, Tam, roe ee
BO3pacT coctasnseT Bcero 20% OT COBPEMEHHOTO.

Benbiwka, 3apeructpupoBaHHas Torga  ROTSE-l, nvwb
HEMHOro He pJoTsarvBana [0 BUAMMOCTU HEBOOPYKEHHbIM
rmasoM, M npu 3TOM raMma-BChyieck Obifl HE CaMbiM SIPKUM.
3HaunT, nNpupoda Hagenuna Haw pasym TakvMMu opraHamu
YyBCTB, YTO MX Kak pa3 xBaTaeT YBUAETb rpaHuuUbl Aoma, B
KOTOPOM Mbl XuBEM. B oTnuuve oT ropoaa, B AepeBHe Bam
BugHa okonuua. W Hawa BceneHHas, nogoGHO [aepesHe,
NpOCTpPENMBAETCSH OAHUM B3rTSIAOM.

Mocne Heckonbkux neT ycrewHon paboTel KOMMbLOTEP,
koTopbI  ynpaensn Teneckonom ROTSE-l, 6bin  B3nomaH
Xakepamu, U B OTBET cnyxba GesonacHoctu Jloc-Anamoca —
3TO Kak-HUKaK LEHTP siAepHbIX UccrneaoBaHuini — notpeboBana
HeMeAneHHO BbIBECTU OKCMEPUMEHT C WX TeppuUTOpUW.
Teneckon nepebasvpoBanu B Yunu, rae oH Tenepb METOAUYHO
CTPOUT KpuBble Griecka nepemMeHHbIX 3Be3. XOTs Nons 3peHust
n Gbictpogencteuas ROTSE-l poctatodyHo ans T1oro, 4ToObI
OBaxbl 32 HOYb OTCHSITb BCe BUAUMOE HebO, ero nporpaMmMHoe
obecneyeHe He MO3BOMSET BECTM CaMOCTOATENbHBIA MOUCK
TPaH3VEHTOB — He HamnucaHbl COOTBETCTBYHOLLME MPOrpamMmmei.
3T0, KCTaTW, AOBOMBHO pacnpocTpaHeHHasi npobrnema — TpyA
nporpaMMUCTOB  [IOPOF, a TEeNecKonbl-poboThbl, HanpoTMB,
BeCbMa CKPOMHble B (PUHAHCOBOM MilaHe WHCTPYMEHTbI.
ROTSE-I, k npumepy, obowencs Bcero B 200 Tbics4 foNnapos,
Gorbluas YacTb M3 KOTOpbIX Mowna Ha npuobpeteHue M3C-
matpuy. CopepxaTb B TeyeHMe nMapbl NeT  KOMaHay
KBanmuLMpoBaHHbIX nporpaMM1cToB-pa3paboTynkoB
obolunock 66l Jopoxe.

Mexgy Tem wvMeHHO codT (nMporpammHoe obecneyeHwue)
ABMSAETCS KMOYEBbIM 3M1EMEHTOM, OTNNYAKOLWMM MOMHOLEHHBbIN
pobGoT-Teneckon oT 06bIYHOrO aBTOMaTU3NPOBAHHOIO
WHCTPYMEHTa, CKNagblBaloOWero CHUMKM B  apxuB  Ansg
nocnegytoLen pydHor obpaboTku. MNporpammel, ynpasnsioLime
Teneckonom MACTEP, Hanpumep, camm 0o curHanam
MOroAHbIX [aTyMKOB OTKPbIBAKOT Kpbily obcepBaTopum u
HauvHaloT HabnogeHns. [Monyuns coobweHne o ramma-
BCMecke, poboT He TOmnbKO AenaeT CHUMKM, HO U caMm uueT
HOBbIA OOBLEKT W, Hamas, YTOYHSET KoopAMHaTbl W
aBTOMaTM4eCKM oTnpaenseT coobLeHne B Bropo
aCTPOHOMUYECKMX TernerpaMM. OTO MO3BOMSIET Kak MOXHO
ObiCcTpee NoAkn4YnTb Kk paboTe Apyrux Habnpartenen.
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IInotHoCTH TMOKPHITHS Heba cHUMKamu Teneckoma MACTEP 3a 3
roma. HeoxBauennas (temHas) momoca — Mueunsiii Ilyts, rme
CHUMKH TPYJHO aHAIM3UPOBAThH

HoBble ropnsoHTbI

Ho ogwH Teneckon-po6oTt, paxe ecnu OH 6e3ynpeyHo
3anporpaMmMmpoBaH, He MOXEeT pelunTb 3agady MofHoro
MOHUTOPUWHra Bcero Heba. [Ins 3TOro HyxHa CeTb TeNeckornos
Ha pasHbIX LIMpOTax M Jonrotax, KoTopble BMeCTe CMOryT
LieNnMKOM OXBaTUTb «B3rNs40M» BCe HoYHoe Hebo u obecneyvat
He3aBMCMMOCTb OT Kanpu3oB mnoroAbl. [lepBasi Takas ceTb
cosgaHa noj pykoBoacTBoM Bce Toro xe Kapna Akepnoda u
COCTOUT U3  4eTblpex Teneckonos-po6otoB  ROTSE-III,
pacnornoxeHHblx B Texace, AscTpanuu, Hammbum n Typuuw.
3TO yxe [O0BOMbHO Cepbe3Hble MHCTPYMEHTbl AvameTpom 45
CcaHTMMeTpOB ¢ nonem 3penus 1,85x1,85 rpagyca. x ocHoBHas
3afja4a — MNo-NMpexHeMy peakuusi Ha ramma-BCriecku, HO B
ocTanbHoe Bpemsi OHM BedyT naTtpynupoBaHue Heba. Bot
TONbKO MOMyYaemble CHUMKWA MOABEPralTCs NULb NEPBUYHON
obpaboTke — OMNpenensitoTCs KOOpAMHaTbl U 3BE3AHble
BENUYMHbI BUOVMbIX Ha CHYMKE OOBbEKTOB, HO HE pacno3HaeTcs,
4YTO HOBOrO NMosIBUINOCH Ha Hebe. Bce gaHHble BbiknagbiBaoTCA
B VIHTEpHeET u OoCTynHbl Ans AanbHenwen obpaboTku Apyrum
Hay4HbIM rpyrnnam.

HanpoTue, komaHga Teneckona MACTEP paspa6otana codr,
KOTOPbIi B peanbHOM BPeMEHU BbiAeNnsieT Ha CAenaHHbIX
CHUMKax CBEPXHOBblE, acTepouabl U ramma-Benneckn. Ho noka
OHa pacnonaraeT fuWb OOHUM HeOOMbLUMM MHCTPYMEHTOM
onameTpom 35 CaHTMMETPOB, KOTOPbIA K TOMY e pacronioXeH
B 30HE [OBOMbHO MOCPEACTBEHHOro actpoknumara. U paxe
9TOT  Temneckon MOCTPOeH  (aKTUYeckn Ha  YacTHble
NoXepTBOBaHMSA dVpMBbI «Oykapuky, MOCKONbKY
roCy4apCTBEHHOr0 (PMHAHCUPOBaHWUS TakUX WUCCIEeLoBaHUA B
Poccuu Her.

A mMexgy TeM co3faHue ceTell TeneckonoB-poboToB MOrno Obl
CTaTb OYeHb  BbIUMPLIWHBIM ~ XOAOM  ANs  POCCUIACKON
acTpoHomuyecko Hayku. [locrne nocTpovikm B 1975 roagy
3HameHuTOoro 6-metpoBoro Teneckona BTA Ha CeepHom
KaBkasze B Hawemn cTpaHe nepecTanu C034aBaTbCsi HOBble
KPYyMHble ONTUYECKWEe WHCTPYMEHTbl. ACTPOHOMbI AMEpWKM 1
EBponbl yxxe BoBcto paboTaloT Ha MHCTPyMEHTax AuameTpoM
8—10 meTpoB u npoekTupytoT 20—40-MeTpoBble MaLLMWHbI.
Bpsg nu Ham mx ygacTtcsa ckopo AorHatb. Ho kak pa3s cewyac
Maccy BaXHbIX pe3ynbTaTOB MOXHO MOMy4UTb C MOMOLLBHO
YOMBUTENBHO CKPOMHbBIX MHCTPYMEHTOB pasMepom He Bonblue
nonymeTtpa. [obaBbTe K 3TOMYy OFPOMHYI POCCUIACKYHO
TEPpPUTOPUIO, U CTaHET SICHO, YTO HbIHELIHWA MOMEHT MOXeT
cTaTb OTNMYHBIM CTAPTOM OOHOW M3 CaMblX MEPCMNEKTUBHbIX
nporpaMM POCCUMICKUX acCTPOHOMOB, €Cnu TOMbKO YyCneTb
BOBpEMS pa3BepHYTb CETb TeneckornoB-poboToB Mo Bcen

CTpaHe, a No BO3MOXHOCTU 1 3a pybexom. MNpuyem nmetoLmecs
HapaboTkM MO pacrno3HaBaHUO HOBLIX OOBLEKTOB MOryT AaTb
TakoW CEeTU KayeCTBEHHOE NPEWMYLLECTBO MO CPaBHEHWUD C
Konneramu-KoHKypeHTamun. Begb dakTtuyeckm BMeCTO ToOro,
YTOObI ANsi KaXO0oro Tuna TPaH3UEeHTOB CO3[aBaTb OTAEMNbHbIN
MPOEKT CO CBOMMWM WHCTPYMEHTaMMW, MOXHO cAenarb
yHMBEpCanbHyl0 MOHUTOPMHIOBYIO CeTb, KoTopas Oyger
paboTaTtb cpa3sy No BCEM HamnpaBreHUsIM.

Ho ecnu ynyctutb Bpemsi, TO rofa 4epes YeTbipe 3Ty 3afady,
cKkopee BcCero, pelwlart gpyrme cTpaHbl. Heckonbko neTt Hasag
amMmepuviKaHUbl aHOHCMpOBanM Ha OOHOM U3  KOoHdepeHuun
MEeranpoekT, B KOTOPOM MNilaHMPOBarnocb NOCTPOUTb CETb U3 2-
MeTpPOBbIX OO30pHBIX TEMNEeCKOMOB C ruranukcenbHbiMm [13C-
mMatpuuamu,  KOTopble  CMOFyT  PeryrnsipHo  «knactb B
KOMMblOTEP» BCe HEGO A0 23-1 unu 24-i 3B€34HON BEMUYUHDI.
OpHako B nocrnegHee Bpemsi 06 9TOM HUYEro He cribilwHo. [a un
HEMOHSITHO, Ha KaKMX CynepkoMmnbloTepax obpabaTtbiBaTh Takue
TUraHTCKMe MOTOKM AaHHbiX. Ho, noxanyi, MOXHO 6bITb
yBepeHHbIM, 4To Kk 2012 rogy B Mupe yxe OyayT cucTemsl,
cnocobHble pa3 B ABe Hefenu OTCHSATL Bce HeBo A0 3Be3gHON
BENUYMHBI 20m.

B wnpeane oHWM [OMKHbI OOMNOMHATLCSH ObICTpOAENCTBYIOLLEN
CMCTEMOW Ha OCHOBE OYeHb MarieHbKMX TENECKOMOB C 6oMnbLUMM
MofieM 3peHusi, KOTOpble CryxaT [Ans BbISIBMEHUSI SPKKX
TpaH3ameHtoB — o  13—14m. T[lpumepHO  Takumun
XapaktepucTukamu obnagaet crapbiii  gobpein  ROTSE-L.
AHanormyHas ycraHoBka ecTb M Ha KucnoBogckom ctaHumm
FAVLL, rpoe ycTaHOBMEH KpOLUEYHbIN Teneckon AuamMeTpoM
Bcero 70 MUNNUMETPOB, OCHALLEHHbIN oxnaxgaemon 11-
meranukcenoHon [3C-matpuuen. Bcero 3a 5 cekyHg OH
perncTpvpyeT Bce 3Be3abl A0 12—13-i Benu4mHbI Ha nnoLwiaam
420 «BagpaTHbix rpagycoB. [lonycoTHM TakMx CHUMKOB
[OCTaToOYHO, 4YTOObI MOKPbLITb BCE BUAMMOE M3 3TON TOYKM
HOo4Hoe Hebo.

M HaBepHsika Takve ceTu, kak 1 rnbon NpUHLMNUanNbsHO HOBbIV
WHCTPYMEHT, rO03BOMAT OOHapyXuTb YTO-TO COBEPLUEHHO
HeoxuaaHHoe. Hy, Kk npumepy, noaTBepasT (MMM ONpPOBEPrHYT)
CYyLLECTBOBaHUE  3araflovHbIX  «BCMbILLEK-CUPOT»,  KOTOPble
CErofHsi HaXoAATCsl Ha rpaHy NPU3HaHUSE HayKoW. OTU KOPOTKME
BCMbILLKM HUKaK He MpOSIBNAITCS BHE OMNTUYECKOro AuanasoHa,
B 4aCTHOCTM He CBsi3aHbl C ramMmMa-scrneckamu. Ha cerogHsi
€CTb HECKOIbKO COOBLLEHMUI 06 UX perucTpaumm, BOT TOMbKO HU
OOHO W3 HWX He YyAaeTcs HafexHo noaTeepavTb: 6es
GbICTPOAENCTBYIOLLMX OB30PHBLIX TEneckonoB-pobOTOB Takue
SIBNEHMWsI NPOCTO He NOMy4YaeTcs 3aCHATb ABaXbl.

Bnadumup JlunyHos, AnekcaHdp Cepzeee

Cmambsi adanmuposaHa ¢ calima http://www.vokrugsveta.ru
¢ paspeuweHus calima Ha cmpaHu4ke
http://www.vokrugsveta.ru/vs/article/6141

)KypHan «Bokpye Ceemax: Hebo anasamu po6omos
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bunoxnu co cmabunuzauuet

U300padiceHusl Ha npumepe
Canon 15x45 IS binoculars

CooTBeTCTBEHHO Oblin  OCTaBsieHbl MOMbITKM MOWUCKaA
yero-nMbo nNpUINYHOrO M3 3TOro knacca O6wuHoknewn,
3a04HO n obwas KoHuenums BbipaboTanacb 6onee 4ETKO
- He 6onee 1,5 kr Beca. B aTy kaTeropuio nonagasno
AOBOJIBHO MHOrO 6uHoknemn NPUINYHbBIX
npovssoaunTenein. B npuHuune, yawa BECOB yXe MoyTu
cknoHunack Kk Fujinonam, BeposiTHee BCero ¢ AMaMeTpoM
obbekTmBa B 50 (Bec) nnmn 70 mm (anepTtypa). MNpu 3ToMm,

Buemwnnii Bua OuHOKISA co crabwimsanueil u3oOpaxkenus. Doto
Bstuecnaa ['opauna

HekoTopoe BpeMsi Ha3ag Baw nokopHbI cnyra ctan ¢
MHTEpPEeCOM nornsAabiBaTb B CTOPOHY 6uHoknen. Kak
M3BECTHO, YenoBeky npucyule 6UHOKYNApHOEe 3peHue, a
ONbIT WUCMONb30BaHUS OMHOMPUCTAaBKM MeHA B CBOE&
BpeMs He BAOXHOBW/. KpoMe TOro, XoTenocb Noay4ymTb B
CBOE pacnopsi)keHne 4YTo-TO KOMMaKTHoe, eweé 6onee
KOMMaKTHOE, YeM MMelowWwniica Hebonbwol pedpakTop.
[Ja »n OT MOHTMPOBKM TOXe, B 06LEeM-TO, XOTenocb
nsbasutbca. OcobeHHO C y4yéTOM TOro, 4TO, Kak
BbISICHW/I0Cb, MOMMW NIIO6UMbIMW 06bEKTAaMWN OKa3anuch B
OCHOBHOM 3Be3AHble nons. HeT, A KOHEYHO He npoyb
nontoboBaTbC W Ha NNAaHeTbl, TONbKO BOT Ha
bnmxanwme HeCcKonbko neT nboBaHWe HUYeMm, Kpome
JlyHbl, obuTaTensim cpeaHux LWUPOT OMNpenenéHHo He
ceetut. Wtak, 6GuHoknu. Bpoase wn BbIGOPp AOBONBLHO
6oraT, M UeNU-NpUOPUTETbI PpacCTaBfieHbl, TeM He
MeHee, Bonpoc Bblbopa Taku wMen MecTto 6biTb.
EcTecTBEHHO  «WMPNOTPEe6HbIN  KMTaenpoM»  cpasy
oTMeTancs, 3a 600 pybnein mMoxeT nu 6bITb B BUHOKIE
4YTO-TO cToslwee? Kak okasanocb, n nwbumer nybnaukm
CenecTpoH 3a nocnegHee BpeMsi CUIbHO «caan». XoTs
HebOonNbLLIONM ONbIT 3KCMyaTaumMm ux TBOpeHui — 15x70 u
20x80 nokasan, 4To OWMHOKAb MHe, noXanym,
npuUroanTCs.

MonblTka nowurpatbca C OWHOKNEM C M3/IOMOM OCH
HarnsagHo nokasana, 4To 3TOT BapuaHT, 6e3ycnoBHO,
MMELWMNIA MHOMOYMCIIEHHbIE M/TIOCbI, B MOEM KOHKPETHOM
c/lydae UMeeT XWPHbIA MUHYC — BeC, clliefoBaTeNlbHO, O
KOMMAaKTHOCTM MOXHO 3abbiTb. BUHOKNM Takoro knacca
06s3aTeNbHO  AOMKHbI  MCMOMb30BATbCA C  TSXKENbIM
WwTaTMBOM, W Tak pJanee, M A0 6eCKOHEeYHOCTW.

aymato, Bec 6bl nobegun wn 3TO npaBuabHO. Ho
COBEpLEHHO CNy4YalHO MHe yganocb npuobpectun
61HOKNb co ctabunusaumen n3obpaxeHus,
npoussoacTBa ¢gupmbl Canon - 15x45 IS. Dta Mogenb
CUMTaeTCs YycTapeBWeW W CHATAa C NpOU3BOACTBA.
Certyac Canon BbinyckaeT 6onee coBpeMeHHble Moaenu
15x50 IS n 18x50 IS - OHM M BbIFSAAT HECKObKO
MHaye, n napameTpbl Y HuUx 6onee npaBunbHble. bonee
npaBuibHass y HUX M UeHa. W 3To 06CcTOSTENLCTBO,
KOHEYHO, TOXe CbIrpano CBO Posib.

Tak WAM  MHa4ye, 3HAKOMCTBO C OWHOKNAMWM  CO
crabunusaumert nsobpaxeHus MHe yAanocb Havatb C
BOT Takoi BOT mogenu (doTto cnesa). Kak cneagyet w3
Ha3BaHug, obbekTMB wuMeeT auamerp 45 MM,
yBenuyeHne 6uHoknsa - 15 kpaT. Hago ckasaTtb, 4TO
ncnonb3oBaTb 6MHOKNL C yBenuyeHuem 6onee 12 kpart
Ans HabnwogeHui € pykK Aeno [AOBOJSIbHO XJ/I0MOTHOE,
Menkas Tpscka 3aMyyuT W He [acT HacnaauTbCs
3penuuiem. MNpasaa, 0630pbl 6uHoknemn co
crabunusaumen n3obpaxeHus passenBanu Mowm
COMHEHUs1, ogHaKo 0630pbl — 3TO OAHO, @ COBCTBEHHbIN
onbIT — coBceM Apyroe. 3aberas Bnepén MOXHO CKasaThb,
4TO 0630pbl 6bLIIM MpaBbl, @ MOM COMHEHUS OKasalucCb
6e30cHOBaTENbHbIMY.
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MpuBeay  TexHuyecknme  napameTpbl  npubopa C
HEKOTOPbIMM  CBOMMW  KOMMEHTapuMsiMM Mo  XoA4y
pacckasa. [uameTrp ob6bektTMBa - 45 MM. 3HauyeHue
yecTHoe, npoBepka MokKasana WMeHHO 45 MM, 6e3
BCAKOr0 poAa 3KpaHMpOBaHWUS NpU3MaMm, Kak 3TO 4acTo
6biBaeT BO MHOMMX OMHOKSX.
KonunyectBo N1MH3 B 06bekTuBe —
3, BTOpOM 3N1EMEHT n3
HuskoamncnepcHoro (UD) crtekna,
npoceeTsieHne Super Spectra.

JOetanbHoe ncecneposaHue C
NnoMoLLbIO 3e/1éHOro nasepa
rnokasano AencTBuTenbHoe

Hanuume 3-x NMH3 B 06bekTuBE,
a cyas no UuBeTy OTpaxeHus
6nukoB oT oHapuka, BTOpas
nuH3a obnagaetr HeEKOTOpbIMU
OT/INYHBIMM  OT MNPOYUX  ABYX
CBOMCTBaMMU. CornacHo
cneundukaummn, o6beKTUBLI BUHOKNA HE MMEKT pe3bbbl
ANns npucoeanHeHuss GuUNbTpoB. DTO HE COBCEM Tak,
pe3bba ecTb, HO TOYHbIX €€ NMapaMeTpPoB MHE BbISICHUTb
He yaanocb, MOry Wb 3aMeTUTb, 4YTO MO AMaMeTpy
BO3MOXHO MOCTaBWUTb CTaHAapTHble 2" dunbTpbl AN
OKYNSIpOB Teneckona, HO pe3bba Ha @uabTpe He
cooTBeTcTBYeT pe3bbe Ha obbekTvBax. Bnpouem, Ha
nontopa obopoTta OHa 3axo04MT, HO  Ka4yecTBO
COefIMHEeHNs He OYeHb BbICOKOE.

MprvMepHO B cepeanHe Kopryca yCTaHOB/MeHa npusMa C
rnepemMeHHbIM yrnoM (MHoraa ewé HasblBaeMas «XKUAKOMN
npu3Mon», npaeAa nNpuYMHaA 3TOr0 Ha3BaHMUS MHe He
BegoMa) — ONTUYECKUI 3neMeHT cTabunmsartopa
n3obpaxeHus. MpousBoanTennb Aeknapupyet
KOMMEeHCaUMoHHbIN yron B X0.72x . A ynpasnsieT 3Tum
caMbiM  CTabunuMsaTopoM  Uenbli  MWKPOMpOLECcop,
OCHALLEHHbIW, MOMMMO BCEro npo4yero, n Ayms BM6pO-
Aatumkamu. EcTecTBEHHO, BCIO 3Ty 3/1IEKTPUKY HAZL0 YeM-
TO NUTaTb, POSib UCTOYHMKA OTBeAeHa ABYM HaTaperikam
TMnopasMepa AA  (aKKyMynsSToOpbl  TakKXe  MOXHO
ncnonb3oBaThb). lNoTpebnsemMas MOLWHOCTb He Benuka,
Bcero 1,2 BaTTta u 6aTapeek xBaTaeT Haponro. Kpome
TOro, B Kence ectb HebonblON KapMalleK, B KOTOpbIA
yMellaeTcs Kak pa3 2 AOoMNoSHMTENbHbIX 6aTapeiiku, Tak
YTO MOXHO He onacaTbCs, YTO cucTema cTabunmsauumn
BHE3arnHo OTKaXeT Mo NMpuUYMHe HeJocTaTka aHepruun. Ho
eCcnn Takoe BCE Xe CnyyuTcs - BUHOKNb OCTaHeTcs B
paboyeM COCTOSIHMM, eCTeCTBEHHO, yxe 6e3 dyHKuuu
ctabunmzaumm. B 3ToM  oTamMume  Canon-oOBCKMX
6uHoknen co ctabunmsaumerr oT GUHOKNEN HEKOTOPbIX
APYrMx nNpousBoauTenen, rae Hanuyme aneKTponuTaHus
ecTb obsasaTenbHoe ycnosue npaBUIbLHOIO
(PYHKUMOHNPOBAHMS YCTPOMUCTBA.

VYerpoiicTBo OMHOKIIA CO cTabmnm3anueil H300paskeHus

[pn OTCYTCTBUKW COTPACEHMA

Boobue, Ans Toro, 4To6bl MOHATb, KakK YCTPOeH U
paboTaeT CTabuaM3atop M306paxeHus, Mo-xopoLueMy,
Hago 6bl 3a1e3Tb B 6MHOK/Ib M TLWATENbHO BCE U3YUUTb,
0HAaKO aBTOp 3TUX CTPOK MOKa He roToB MOWTU Ha
Takow noasur. Mpuaérca A0BONbCTBOBATLCSA MasbiM, a

Mpuama
¢ NMepemMeHHbLIM YImom

[pwn coTpACEHUN
Cxema paboTsl OHHOKIIS BO BpeMsI HAOMIOACHUH

MMEHHO KapTuHKamn u3 VHTepHeTa. Tak ckasaTtb, 3a
HEMMEeHMEeM FOpHUYHON nMeeM nakes. B niobom cnyuyae,
unTatenen, xenawowux 6Gonee nNoapobHO MIYyUUTb
cuctembl  ctabunusaummn  wmsobpaxeHns B BUMHOKNSX,
NpUXoAWTCS  OTCb1IaTb Ha  MPOCTOPbl  BCEMUPHOW
nayTWHbl, @ Mbl TEM BpEeMeHeM MpoAO/IXKUM Halle
nytewecrtsme no TTX ¢ MOMMU KOMMEHTAPUAMMN.

06 obopaumBawlelrr cuctemMe, KpoMe TOro, 4YTO OHa
npusMeHHasi, a ewé ToyHee - Roof-npusMeHHas, wu
ckasaTb-TO Heyero. Hy wn nagHo. A Tenepb Mbl
nobpannucb A0 OKYNSIPHOM 4YacTu Hawero 6uHOKAS.
CornacHo cneuudukaummn, okynsap 6uHokna coaepxuT 7
NMH3 B 5 rpynnax, B TOM u4ucie - BCTPOEHHbIN
KOppeKkTop nons Ans  UWUCNpaBfieHns  AUCTOpPCUN U
KpaeBblx 3ddekToB. [lone 3peHns okynspa 67
rpagycoB, 4To B pe3ynabTaTe AaéT HaM BMAWMOE none
3peHusa B 4,5 rpagyca wnm 85 METpOB Ha pacCTOSHUMU B
1 KM. BbIHOC 3padyka 15 MuUAAMMeTpoB, 4TO JaéT
BO3MOXHOCTb HabntogeHus B o4ykax (KpoMe TOro,
HarnasHuWkM y OWHOKNA 3aBOpayMBalOTCs, 4YTO TaKxe
obneryaeTt ncnonb3oBaHWe ANs NOAEN, HOCALMX OUKK);
AvaMeTp BbIXOAHOro 3payka 3 MM, 4TO Aenaet 3TOT
61HOKNb MeHee npuBneKaTesbHbIM ans
acTpoHOMMYeCcKnx HabnogeHur, 4em, HanpuMmep, BCE
TOT xe Fujinon 7x50, 3ato Canon'y npucyla 6onbluas
YHWBEPCaNbHOCTb — 3TO BMHOKb U ANs CyMepek, U Ans
HOYHbIX HabnAeHUI B YCIOBUAX FOPOACKOW 3aCBETKM,
Aa W [OHeBHble BuAbl 6yayT BMNOMHE AOCTOMHBbI.
Mex3paykoBoe pacCTosiHMe perynvpyeTcs B npeaenax
ot 60 po 70 wmunamMmeTtpoB. Kak npaBwuno, 3TUX

3HAYeHWI BMOJSIHE AOCTAaTOYHO AN KOM@OPTHOro
MCMO/Ib30BaHMS. dokycmpoBka ocyLiecTBnseTcs
rnepemMelleHneM OKYyJISipOB  MOCPEeACTBOM  BpalleHus

pyykn. To ectb Haw Canon OCHaWwéH MexaHW3MOM
LeHTpanbHOW (OKYCUPOBKM, 4YTO TOXe noavYépknBaet
ero HEeacTpOHOMUYECKYo cneumanmsaumio.
MuHuUManbHas AucTaHums ¢HOKYCMPOBKM — 6 METpOB.
AOvonTpuiiHas Koppekuus Mpou3BOAUTCS BpalleHnem
npaBoro okynsipa, Ho BOT AnanasoH B +\- 3 ANTp C Moew
TOYKW 3PEHMA MOXHO 6bI10 6bI M pacwmpuTb. Mon rnasa
BNUCannCb B 3TO TMPOKPYCTOBO JIOXE Ha npeaene,
OKYNSip MNOJSIHOCTbIO, A0 YMOpa, BbIKPYYEH BAEBO MU
X04yeTca ero ewé HemMHOro AoKpyTuUTb. Ho yBbl... He
MOMIOXEHO.

YT0 KacaeTcs obliero BHewHero odopmieHns, BUHOKIb
nmeet NpoOABUHYTbIN SProHOMMUYHbIN AN3aiiH,
KOMMNaKTeH, XOpOLO NIEXUT B pyKax, SIerkoBeceH, nMeet
Bflaro3awuTHOe MOKpbITMUE. DTO S  NpounTUpOBan
peknamMHoe onucaHue. YTO KacaeTcs NpoABUMHYTOWM
SProHOMMYHOCTU, TO, KakK Yyxe O6bl10 CKasaHo BbllWe,
Mofenu, npuwegwne eMy Ha CcMeHy, obnapawoT
An3aiHOM  Kyga kak  6Honee  MNpoABUHYTbIM U
9PrOHOMUYHbLIM. A 15x45 wuMeeT BRNOSHE YyrnosaTtble
¢dopmMbl. YTO, B 06WEM-TO, BMAHO M3 KapTUHKKU. [ns
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cpaBHeHus psaoM 15x50. TeM He MeHee, B pyKax OH
NEeXWUT [AOBOSIbHO HEMNoxXo, 06pe3uHeHbI Koprnyc He
CKONb3U1T, @ YrnoBaTocTb... Hy Tak c nnua He BoAay NnTb.
Bec vyctporictea 1020 rpammoB 6e3 6aTapeek, a
paboTaeT 6MHOK/b OT OAHOrO KOMMJEeKTa Aonro. MHe
rnoka Tak W He yaanocb U3BecTn TOT Habop NonyaoxnbiX
6aTapeek, KOTOpble NpofasBel, NocTaBua B 6MHOKIb AN
Toro, 4tobbl nMoOKasaTb MpPaBW/IbHYKD  YCTaHOBKY
NonsipHOCTU, a oTpaboTan OH y MeHSs yXe OKO/0 4aca.
Kak 6bin0 ckaszaHO B onucaHuu, cTtabunusatop
n3obpaxeHnss paboTaer A0 Tex MNoOp, MNoka CBETUTCSH
KpacHbI CBETOAMOA PAAOM C KHOMKoM. Mepea Tem, Kak
nepevTM K OMUCaHUIO HEeNoCpeAaCTBEHHO HabnwaeHun,
3aKoH4y onucaHue TTX TeMm, 4yTO AumanasoH pabounx
Temnepatyp 6wuHoknsa ot -10°C pgo +45°C npu
BnaxxHoctu Ao 90%.

AHeBHble HabnoaeHusn.

Hapo ckasaTtb, u4TO cTabunmsaums wsobpaxeHuns -
BecbMa nosiesHas ¢yHKuMsA. KOHeYHO, 3/1eKTpoHHas
crabunusaumsa He HaCTONbKO xopowia, Kak
MexaHW4yeckas, HO Yy KOro Kak, a JIN4HO Yy MeHs OoT
ctoumoctn  Carl Zeiss 20x60 S amdubuoTpodHas
acdukcmnsa. MNpomnssoamTtenb (a, 6biITb MOXeT, TO 6blan
npoAasubl) 3asBNASET MOKa3aHOCTb 6uHokner Canon IS
K MPUMEHeHW0 B aBTOMObUNE, NN Ha BOAax, HO C MoeW
TOYKM 3peHus, Mbl BMAUMM TyT aKT peknamHon
rmnepbonbl. o KpalHen Mepe MoK 6UHOKIb He
CNpaBnseTcs C KpYNnHOAMMAUTYAHbIMU HU3KOYACTOTHbIMU
konebaHmamu. OgHaKko MenKkui TPEMOP PYyK OH BMOJIHe
KayecTBeHHO ybupaeT. [lpu 3TOM, cCOrnacHo TOW Xe
peknambl, Ha pacctosHum B 150 MeTpoB pasnMuMmo
nynesoe otBepctme. C NynsaMn Ha TakOM pacCTOSHUN Y
MEHS BCe B HOpMe, KaK-HMKaK BOWMHCKAas 4acTb noj
60okoM, HO BOT C oTBepcTMsMM npobnema. OgHako He
OTBEPCTUAMU eAuHbIMK, WU Ha paccTosHun o 500-550
MeTpoB B [AHEBHOE BpeMs YCTOMYMBO pasinMynMbl
aBTOMOOWU/IbHbIE HOMEpa, a Ha PacCTOSsHUM MNPUMEPHO
950 MeTpoB — HOMepa TpamBaeB (kKak 60pToBble, Tak u
HOMep MaplipyTa), HaanNucKM Ha TpaMBaWHOW OCTAHOBKEe
M npoyasi peknama. Ha pacctosiHum B 3,5 kKM Ha Tpyb6ax
TOU pasnuumMMmbl aneMeHTbl apMaTypbl, umewowme (no
c/lyxaM) HeCcKoNbKO CaHTUMETPOB B AnameTpe. KayecTso
M306paxxeHnss paBHOMEPHO BbLICOKOE MO BCEMY MOS0
3peHnsl, N1MWb Ha CaMOM Kpato ero HabniogaeTcs Hekas
O4YeHb cnabo BblpaXKeHHas noayLwkoobpasHas
anctopcms. LiBeTonepenaya Toxe okasanacb Ha YPOBHe,
HUKaKMX WCKaXeHun uBeTta OOHapyXuTb He yAanochb.
Takxe He ypanocb 0b6HapyXuTb M xpomaTuama, XOTs S
oyeHb CTapancd. B kauyectBe nocnegHero TecTa
paccMaTpuBanMCb MOMOAblIE NIUCTbS M LBETbl 6epésbl.
MNpouspacratowerr  HenocpeaCTBEHHO  MOA4  OKHOM.
PaccTosHue g oueHuBao NpnbnMsnTENbLHO METPOB B 5-7.
CdokycmpoBaTbCca  yaanocb. W un3ymMpyaHo-3eséHble
JINCTOYKN MopagoBanu crapuka Kpynckoro cBOuMMU
MPOXWUAKaMK, a CepéXKU-TbIUMHKaAMKU, WKW 4YTO TaM Yy
HUX cenyac TopuuTt. Ha 3TOM C  AHEBHbIMU
“HabnogeHnssMn” BCE, M Mbl MJAaBHO Mepee3xaeM K
HabnAEHNSM HOYHbIM.

HouHble HabnoaeHus.

Mpon3BOAMANCL HA MPOTSXKEHMU HECKOMbKUX AHEW, MO
norogHbIM nokasaTtensM, B MockBe ¢ 6ankoHa.
HanpaBneHve - BOCTOK M BMIOTb A0 tora (cuiabHas
3acBeTka). Ob6bekTbl pns HabnwogeHus 6blM  Kak
aCTPOHOMMYECKMMM, TaK W PyKOTBOPHbIMU. BoT Ha
PYKOTBOPHbIX-TO  0bbekTax U  6bin  06HapyxeH
HEKOTOPbIA XpPOMaTM3M, HO B Manblx KoamnyecTBax. Kak
yXe 6bl10 ckasaHo Bblwe, AaHHbIM BUHOKNb HE MoXeT
OblTb OTHECEH K KJlaccy acTpoHoMuyeckux. Bce ero
napameTpbl CpeAHMe - [AOBOJSIbHO-TaKW cpeaHee none
3peHusa B 4,5 rpaayca, cpeaHuii BbIXOAHOW 3payok B 3
MM, cpegHsia (4Tobbl He ckasaTb 6onbwe, Manas)
anepTypa, cpegHee Xe W yBenuyeHue. Ho c yuyétom
ctabmnnusaumm mnsobpaxeHus, 3ToMy BUHOKNIO AOCTYMHO
He TaK yX 1 Mano o6beKTOB.

NTak, no nopaaky. CHayana Hago ckasaTb, YTO MHe BCé-
Taku ypanocb 3actaBuTb OWHOKNbL 3abnukoBatb. Ecnm
CMOTPeTb Ha PTyTHbIn d¢oHapb B 100 MeTpax oOT
6ankoHa, BepHee He Ha caM (OHapb, @ Ha HECKOJIbKO
rpagycoB B CTOPOHY — MOSIBASIETCS MOLWHbIA 6auk. Ho
AyMalo  3TOT TecT MOXHO OTHeCTM K  pa3psay
3KCTpEMarnbHbIX. Mpwn ocMoTpe OBUXYLLMXCSA
aBTOMOGUNENn C BK/OYEHHbIM AanbHUM CBeTOM OT dap
pacxogutcsa no 2 Jy4a B KaxAoM U3  OKYspoB
(NnpeanonoxuTtenpHo, B TakoM BOT 3ddekTe BUHOBATHI
npusmbl). B pe3ynbtaTte Mbl MMEEM SAPKUN WUCTOUYHUK
CcBeTa C 4YeTbIpbM$ Jly4aMun, HanpasfiEHHbIMU MO4 Yr/IOM
B 90 rpagycos Apyr K Apyry v 45 rpaaycoB K 3emie.
Takon BOT aHanor pactskek B HbloTOHe. Ho xBatuT
aHTponoueHTpu3Ma, nopa NOCMOTpeTb M Ha Hebo. JlyHa.
JlyHy ypaanocb nocMoTpeTb 3@ 3 AHSA A0 MNOMHOMYHUSA U, B
obuwem-To, B AbiMKe. Hy TyT BCE, KaK MOSI0XEHO, MOpSi-
ropbl-KpaTepbl, KapTUHKa yéTkas, HUKaKoro
XpoMaTuaMa HeT. MNpuUyYMHON TOMY AbIMKA UK BUHOKb —
rnoka yTBepXAaTb He BO3bMYCb.

CatypH. CaTypH ceryac He B nydwem Buge, Aa U HeygobHo
pacnoroXeH, rOBUTb €ro MNPULIOCb B HECKOSbKO...333...
HETpPaauLMOHHOW, CKaXXeM MOMUTKOPPEKTHO, no3e. Tem He
MeHee, BMonHe OTY4ETNUBO BMAHO, YTO 3TO CaTypH npu KonbLe.
BeposTHO, 13 cnyTHWKOB Obin BUAEH TUTaH, HO MOPYYUTLCS 3a
370 5 He roToB. Jlupa u Jlebeab. CobecTBeHHO, Bera kak Tect Ha
XpoMaTu3am, JMNCUIMOH Kak ABOWHas-ABOMHasA 1M Npoyne 3BE3abl
Kak npepenbHas Buaumasi BenudmHa. Mo Bere MoxHoO 6bino
OLIEHWTb KAYeCTBO KOpPEKLUUM XpomaTu3Ma B faHHOM BuHokne.
Ewé pas noBToptocb, YTO OHO BeCbMa BbICOKO. Bera Bbirmagut
Kak ronybas 3Be3fa, He CUHSS, kak B pedpakTope-axpomarTe,
HO U He Benas c cuHe-MoONeToBON KaiMoi, kak B E[l. MeHee
ApKMe 3BE3[bl NULLEHbI JTOXKHOW OKpacku U Mx LBeT 6nmsok K
€CTEeCTBEHHbIM LIBETaM, BuaMMbIM B Terneckon. Hanpumep,
nsnobneHHas napoyka — Anbbrupeo MMeeT BbIPaXEHHbIV LBET Y
oboux komnoHeHT. [lpaBaa, B WHCTPYMEHTbl C Gonbluen
anepTypon UBeT 3Tux 3BE3a OGonee HacbIWeH, HO daxe B
OaHHbIA GUHOKIb XOpOLLO BUAHBLI XXenTasi U CBeTno-ronybas
3Bé3abl. Mo OncunoHy JIvpbl HKKakMx Yydec He MNpoM3oLUno.
O6GbeKT BMONMHe eCTeCTBEHHO pas3fdenuncs Ha ABe 3Be3fbl, U
CTOJfb X€ ECTECTBEHHO He pasfdenuncs Ha 4vetbipe. o npounm
3B€34aM 3TOr0 pavioHa MUHMMarnbHas BenvyMHa cocTaBwna
9,7m —npsmbiM 3peHveM, 6e3 BcAkoM agantaumu, B yCroBUSX
MockoBckoW 3acBeTku. epkynec 1 M13 B HEM. M13 6bin
OCHOBHbIM OOBEKTOM MOWCKa, WUCKaTb MPULLIOCL [OBOMBHO
[OMro, HO ycnewHo. Beirnsgut 3To WwapoBoe CKOMneHve B
OaHHbIA OVMHOKIb Kak TYCKMOe MATHO C yBenuuMBatoLlencst K
LeHTpy sipkocTblo. MNpakTuyeckn Tak e M13 s Bugen B Tex xe
YCIOBMSAX M C TOro Xe camoro 6ankoHa rog Hasag B pedppakrop
CenectpoH 70 (dokycHoe pacctosHue 900 Mm) npu
yBenuueHnsax nopsgka 20 kpaT — TO e MATHO C TaKuMm xe
6ornee APKNM LEHTPOM.

HEKOTOpre UTOIrm n BbiBOAbl.

BvHoknn co ctabunusaunen nsobpaxeHus 6yayT HenpeMeHHO
nokasaHbl AN TeX, KTo He MbuT HagpbiBaTbCs, AN TeX, KTo
XO4eT UCNonb30BaTh ONTMKY U AN Ha3eMHbIX, U Ans HeGecHbIX
0630poB M ANa Tex, KTo MOXeT cebe Mo3BOMUTL MOTPaTUThL
[0BOJbHO CYLUECTBEHHYIO CyMMY [EHer Ha CBOW NpuxoTb. [lo
ontuyeckum napametpam Canon IS peanu3oBaHbl 0O4YeHb
Hennoxo, HEKOTopble HEAOYETbI, KOHEYHO, €CTb, HO B OOLLEM ©
LienioMm BneyaTneHnss MonoXuTenbHble. A Aymar, MOXHO
cKkasaTb, YTo 45 MM BMHOKNb CO cTabunMsauuen sKkBUBaneHTeH
70-mm BuHoKMO Ge3 OHOWM (ecTecTBeHHO paccmaTpusaetcst 70
MM GVMHOKMb HE CaMOoro CTPAaLUHOro MPOW3BOACTBA, Hanpumep
BCE TOT e CenectpoH15x70), ncnonbayemomy 6e3 Litatusa.
[Mpn aTOM KapTUHKa nuWWeHa ApoXaHwusi pyk, Bam He HyxHO
TawmTb ¢ COBON LWITATUB, XOTSH, KOHEYHO, BUHOKML N HE MOXeT
3aMeHUTb Terneckona.

Jlyywe wumeTb oba 3TUX WHCTPYMEHTa, Kaxabl ANsi CBOUX
3afad u uenei. BmecTte oHW npekpacHO AONOMHAT ApYyr Apyra.

Bsiuecnae NopduH, nobumens acmpoHomuu, e. Mocksa
lMocmosiHHbIU asmop XypHana «Heboceod»

OnekmpoHHas eepcusi cmambu Ha calime Acmpozanakmuka
http://www.astrogalaxy.ru/761.html
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AcTpoHOMMYECKMEe NpUbopbI K I
HabnaeHUto conHevHoro 3atmeHus |

ConHeuHble PUNBLTPLI
Seymoursolar

BHemnuil BUI cONMHEUHBIX GUIBTPOB Seymoursolar, HCIoIb3yeMbIX
Ut OuHOKIIA. 31eck u aanee Gpoto Bsuecnasa ['opanna

Ons  HabnogeHuss ConHua B 6enom cBeTe  MHOMMMU
nobutenamn yxxe gaBHO MCMonb3yeTcs NnéHka «Astrosolar»
npoussBoAcTBa komnaHun Baader Planetarium. ®unbTpbl,
W3rOTOBJIEHHbIE U3 HEE, OTNMYATCH HEBBLICOKOW CTOUMOCTLIO;
MMEHHO 3TO M CIYXUT  MPUYMHOW  UX  BbICOKOTO
pacnpocTpaHeHusi. OgHako y NMEHKN ecTb U CBOW HEAOCTaTKu,
rMaBHbIn U3 HUX — U3MYecKkass HECTOMKOCTb K BHELUHUM
BO3JENCTBMSAM, a BTOPOW - CKOpee 3CTETUYECKOro NnnaHa — uBeT
ConHua cKBO3b TakoM CBETOUNbLTP OTNMYaeTcs U3psaHON
HeeCcTeCTBEHHOCTbIO. [MocTteneHHo Ha pOCCUMCKUNIA
aCTPOHOMWYECKUA PbIHOK MPOHUKAT U  HOBble MPOAYKTHI
«BbICOKMX» TEXHOMOMMNA, OAHUM W3 KOTOPbIX C MOJSHbIM
OCHOBaHMEM MOXHO Ha3BaTb  CTEKMSIHHbIE  CONHEYHble
unbTpbl, NponssoanMblie dupmon Seymoursolar (OR, USA).
He Gynem BaoaBaTbCs B TeXHWYECKME MOAPOGHOCTU CTPYKTYp
aTon 3ameyvaTernibHom opraHu3aumm 7] 3anmemcsi
HenocpeAcTBEeHHO eé npoaykumen. Seymoursolar nponssoguT 2
TMNa WNbTPOB — CTEKMsiHHble W MnéHoudHble. [locnegHue
WHTEPECYIOT Hac B HECKONIbKO MEHbLUEN CTEMEHU, XOTH U O HUX
Mbl HEMHOTO MOTrOBOPVIM HUXE.

Ona  Hayana  3alMEMCS  CTEKNSIHHbIMW  anepTypHbIMU
dunbTpamn. dunbTp COCTOUT M3  anioMUHWEBOW OMpaBbl
onpenenéHHoro amametpa — oT 2 po 16  pgwovimos
(o6o3Havaemoro kak Solar Filter ID), cHapyxu nonupoBaHoWu,
U3HYTPU - HeT. OTO U K NyylleMy, Tak Kak Ha BHYTPEHHYIO
CTOPOHY onpasbl nonb3oBaTernto npegnaraetcs
CaMOCTOSITENBHO 3aKpenuTb HeCKOmnbKO KyCKOB

camoknetowerocst petpa ans obecrneyeHnss NNOTHON nocagku
Ha 6neHay unn obbLEKTUBHBI KOHeL, COBCTBEHHO Teneckona.

YnakoBka GUIBTPOB

JInHeiika pa3mepoB (BMecTe ¢ LieHamu) ByaeT npuBeaeHa Huxke.
B onpaBe Takke umeeTcs oauH (pexe ABa) HEWMOHOBbIX BUHTA
anst 6onee npoyHoi dumkcaumm cunbtpa. Takum obpasom,
noTpebuTenu AaHHOM NPOAYKUMIN HECKONbKO Gornee cBO6OAHbI B
BblIbOpe, 4em, ckaXkeMm, MOKynaTenu COMHEeYHbIX UNbTPOB
komnaHun Orion nnn ThousandOaks.
TonwumHa onpaBbl UNbTpPa OKONO OQHOr0 MWUNMMETpPa.
Borblwe no noBogy omnpaBbl cka3aTb W He4yero, 3a
UCKINtoYEeHNeM, OblTb MOXET, Toro, 41O Yy

ThousandOaks BHELUHAS oTaenka
BbINOSIHEHA NyyLUe.
Cam CTEKNSIHHBIN cBeTounbT,

npeacTaBnsowmii coboit Kpyr U3 onTU4ECKOro
cTekna onpeaenénHoro anametpa — ot 1,5 go
13,5 pwoivimoB (o6osHavaemoro kak Clear
Aperture), BkneeH B onpaBsy U (pukcMpoBaH B
Heln B TOM 4ucre M MNacTUKOBOW BCTaBKOMN
LUMPWUHOM 4YyTb MeHee OfHOro CaHTUMeTpa
.CoenaHo 310 pOna Toro, 4tobbl Grnenpa
Teneckona He ynupanacb 6bl B unbTp, 1 He
nospexaana Obl HanbINEHHOro
meTannuyeckoro crnosi. HanbineHne ato, kak
BCE Y€ MOHSAMU, HaxoAWTCS NULb C OOHOW
CTOPOHbI CBETOMNbTPA, TOW, YTO obpalleHa
kK obbektmBy  Teneckona. [loapobHas
VHCTPYKUMST MO  4ucTke dunbTpa Oyaet
npvBeAeHa HUxe.

Kaxgbin punbTp noctaBnsieTcs B UHAMBUAYANbHOW KapTOHHON
Kopobke C MoOpornoHoBbIMM  BCTaBkamu. Kopobky  aTy
pekoMeHAyeTCs UCMOoSb30BaTh Kak ANst TPaHCMOPTUPOBKK, TaK U
onst  xpaHeHuss ¢dunbtpa. Kpome unbtpa B KOpoGke
NpUCYTCTBYIOT: 5-6 KyCO4KOB camokneroLierocst getpa AnMHOM
B 25 »n wvpnHom B 1 caHTUMETP, WHCTPYKUMS MO
MCMOMb30BaHNIO M YUCTKE (PUNbTpa Ha aHrMUACKOM A3blike. B
npvHUune, aToro Habopa bonee Yem AOCTaTOMHO ANA Havana
COJHEYHbIX HabnoaeHu.

M3o6paxeHne CorHua npy HabnaeHusix ¢ Takum unbTpoM
MMeeT eCTECTBEHHbIV XXENTO -OpaHXeBbIN LBET, XOPOLLO BUAHbI
COMHeYHble MSATHA W WX CTPYKTypa, BO3MOXHO HabniogeHve
rpaHynauMM M B HEKOTOpbIX 0COBO yAauHbIX Cryyasx —
akenbHbIX nonen. Hy v no OGombwum npasgHukam —
COSHEYHbIX 3aTMEHMWN.

Conneunsid puinbTp Seymoursolar s HaOIIOACHNI COMHEYHBIX
3aTMEHHH, BBITTIOJIHCHHBIH B BHJE OUKOB.

Mponssogutens 3asBnseT, 4To ero unbTpbl BGnokupytoT
99,999% CONHEYHOro U3ny4eHns 1 Mapkupyet mux uudunpsto “5”
nokasaTensi HewTpanbHOW MMOTHOCTU (T.e. C dhopmMarnbHON
TOYKM 3PEHUST 3TO BU3yamnbHbIA COMHEYHbIN hunbTp). Tem He
MeHee, NPOV3BOAUTENb 3asBNsieT U O NPUrOAHOCTU CBOWX
dunbTpoB K  potorpadmpoBaHmnio  ConHua. [MpaBunbHO
XpaHAWMNCA W ucnonb3dyembln  UNLTP  NpurogeH  Ans
ONUTENbHOTO WCMONb30BaHWs, Tak kak oH OGnokupyer UK un
U3nnLHee CBETOBOE W3fyyeHue ewé OO0 ero nonagaHvis B
obbekTVB Teneckona. [Ans pednekTopos 1 NPOYMX TEreckonos
C UeHTpamnbHbIM 3KpaHupoBaHueMm Bbinyckatotca  Off-axis
moaenu. Kpome TOro, 4to OHu gellesrne (4TO FIOMMYHO), Moaenu
C BHEOCeBbIM pasmelleHnem ¢ubTpa B OnpasBe UMelT eé
MUHMManbHble pa3mepbl B 9,187 ponma. [Ouametrp xe
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cobcTBeHHO hunbTpa coctaBnsieT oT 3 go 6 AtonmoB. A BOT
nopaya off-axis mogenew kak bonee ynobHbix Ans HabnogeHnn
He Tak odveBugHa. Ho ecnu noBHMMaTenbHee paccMOTpPeTb
yCcrnoBusi [OHEBHbIX HabnogeHwn (Harpes, TypOyneHuust u
npoyne ManeHbkve pajocTu), TO, BO3MOXHO, 3Ta Maes BOBCe
naxe n HegypHa. Kak yxe 6bino ckasaHo Bbllle, CyLiecTByeT
OrpaHWYeHHoe KONMYecTBO AMaMeTpoB onpaBbl. PunbTp
[OMKeH BbITb YyTb BonbLuero pasmepa, Yem brneHaa nnm 1o, Ha
YTO MMaHupyeTcsl 3TOT CaMbli punNbTP 3aKkpenuTb. ITO camoe
«4yTb  Oonblue» OOMKHO BapbuMpoBaTb B [ManasoHe
OD+2...0D+7 wmwunnumetpoB. OT ceba poGaBno, 4TO He
puckHyn ©Obl nonb3oBaTbCs OUMLTPOM, MPEBbILLAIOWMM MO
avameTpy Teneckon bonee yem Ha 1 caHTUMETP.

Ounbtp Seymoursolar st TeneMKona.

Heckonbko crnoB o6 anepTypHbIX COMHEYHbIX unbTpax w3
nnéHkn. K HuM BCé Bblecka3aHHoe 06 onpaBax, MeTodax
KpenneHns n pasmepax OTHOCUTCH TOYHO TaKuMm xe obpasom.
3a, noxanyw, napov [ononHeHun. MakcumanbHbIi pasmep
dunbTpa M3 NNéHkM - 7,5 aroimoB (a He 16, KaK y CTEKNSHHOro
dunbTpa). MNMnéHoyHble punbTpbl He ObiBalOT BHeoceBbIMU. Hy
W nocrnegHee, MnéHka [JelleBrie CTekna, crnefoBaTenbHo, U
VNbTPbI U3 NNEHOK AelleBne CTEKMAHHbIX (UMbTPOB.

B

Heobxogumo 3ametnTb ewé€ wu cnegywowee. Bnonne
€CTEeCTBEHHO, YTO MNMEHOYHble (UNBbTPbl MeHee CTOMKU KO
BHELLHUM  BO3JeNcTBMsIM, noatomy  TpebywT  Gonee
OCTOPOXHOro obpalleHns, Bedb cama MMéHka MMeeT TONWUHY
okono 0,05 munnumeTpa. Ho npu npaBunbHOM obGpalleHun
NNéHoYHble pUnNbTPLI HE MEHee [ONTOBEYHbI, YEM CTEKNMSHHbIE.

M3o6paxeHne ConHua 4epe3 Takol MNEHOYHbIA (UNbTP TOXE
MMeeT eCTEeCTBEHHYIO OKpacky. TOYHO Tak Xe, Kak wu
CTEKNMSAHHbIE, MNEHOYHbIE (OUNbTPbLI NPUrOAHbI AN BU3yarnbHbIX
HabnogeHuin 1 dotorpacdupoBaHusi. Kpome unbtpoB Ans
Teneckonos, Seymoursolar npoaaéT u punbTpbl Ans GUHOKMEN.

Seymour Solar )

OHKM ObIBalOT KaK CTEKMSAHHLIMW, Tak W NNEHOYHBIMW, NpaBaa
pa3Mepbl CTEeKMSAHHbIX (PUNLTPOB BapbUPYIOT B  HECKOSIbKO
Gonblwnx npegenax: Tak, MUHUMAarbHbIA AMaMeTp UnbTPOB
oboux TMNOB - 2 AliMa, MakCUMarbHbIA - Y CTEKNsIHHbIX 4,25
Oonma, y NnéHouvHblx - 4 faonma poBHO. Hukakmx ppyrux
OTNNYUA OT (PUNbTPOB, OMUCAHHbIX Bbile, B unbTpax Ans
6uHoknen HeT. MNMocnegHMMK OBYMS U3AeNMSMU MOXHO Has3BaTb
OYKM ANna HabmioAeHNs COMHEYHOro 3aTMeHUst U COBCTBEHHO
NNEHKy B nuctax pasmepa A4, n3 KyCOYKOB KOTOPOM M
Npou3BOAATCS 3TU Camble O4kWU. Hy 1 eCTeCTBEHHO, NMEHOYHbIE
PunbTpbl ToXe. Tyt Seymoursolar ngét no cronam Baader
Planetarium’a, c ynomuHaHusi KOTOPOro HauyuvHancs W
YNOMMHaHWEM KOTOPOTroO 3akaH4YMBaeTCs AaHHbIN 0630p.

MHCTPYKLUA K COSNTHEYHbIM cBeTOUNbTPam
Seymoursolar

BHumanune: HUKOIOA He cMoTpuTe B Teneckon Ha CornHue,
noka He yCTaHOBMUTE NPaBUIIbHO CONHEYHbIN PUNLTP U He
O3HaKOMUTECH C BaXXHbIMMU MYHKTaMWU 3TOW UHCTPYyKLUun!

HYucmka ceemogpunbmpa.

HapyxHyl0 NOBEpXHOCTb CTEKNAHHOro  unbTpa
MOXHO YUCTUTb MPU HEOOXOAUMOCTU YUCTOW MSITKOW
TKaHblO MU MSATKOW KMcTo4kon. Mpu HeobxoammocTu
(B cnyyae  cunbHbIX  3arpsi3HEHWN) MOXHO
1cnonb3oBaTb ankororb, B TOM yucne
M30MponunoBbIA. BHyTpeHss noBepxHoOCTb unbTpa
MMeeT HanbifieHne. EE€ MOXHO 4MCTUTb Takum xe
obpa3om, HO fenaTb 3TO PEKOMEHAYETCS TOMbKO B
KpaviHeM criyyae, npv abconoTHOW HeobGXOAMMOCTH.
MomMHUTE, 4YTO HanblEHNWe  YyBCTBUTENBbHO K
MEXaHW4YEeCKUM BO3OEUCTBUAM, W MPU  CUMBHOM
TPEHMM €ero MOXHO nouapanatb wunuM BoobLie
nospeants. COXPAHAWTE  uucToTy  Balwero
dunbtpa. C 3TMM ONTUYECKUM (PUNBTPOM HYXHO
obpawatbc OepexHo. XpaHute GUILTP B ero
TPaHCMOPTHOWM kopobke, KorAa OH He WUCMOoMb3yeTcs.
OTO YMEHBLUMT LIAHChI CNy4aiiHOrO NOBPEXAeHUs Unu
3arpasHeHns dwuneTpa. Ecnn Ha dunbTpe ectb
NOBPEXAEHNS HanbINEHHOW MOBEPXHOCTU C SAPKUMM
NpoKofiamMu 3epKaribHOro Crosi, BO3MOXHO MOsIBMEHWE
"nyxoB" M3-3a NOBBILLIEHHOrO paccesHus ceeTa. Ecrin
Bbl  Buaute kakue-nnubo  sipkue  MpoOKonbl  Ha
NOBEPXHOCTM, Bbl OOMKHBbI yCTpaHUTb WX nepeq
ncnonb3oBaHveM unbTpa YCTpaHeHne MNpoKOonoB U1
NOBPEXAEHWN.
Bbl MoxeTe  npoTectMpoBaTb  (hunbTp  nepeg  ero
UCMomnb30BaHMEM Ha Hanuyve npokoros. [oBepHuTe UNBLTP
BHYTPEHHEN MOBEPXHOCTbIO K cebe, a HapyXHOW K OObI4YHOM
namMmne HakanMBaHusi MolHocTbio 60-100 BaTT. Jlamna gomkHa
HaxoAMTbCA Ha paccTosHUM MNPUMMEPHO B MonMmeTpa oT
dunbTpa. Ecnu Bbl ucnonb3yete MnNéHOYHbLI UNLTP, TO
OyabTe akkypaTHbl NMpu NpUBNMXKEHUM €ro K UCTOYHMKY CBETa,

Heb6oceod Ne 6, 2008 200 35




4YTODObl He NMpoXeyb B HEM Ablpy. He nmogHocute ero Cruviikom
6nm3ko BTopoit cnocob npoBepku - NOCMOTPeTb vepes hunbTp
Ha Hebo, 4TOObI 3amMeTuUTb Npokonbl. Bbl MoxeTe yBMaEeTb Bce
MPOKOMbl U BCE OHU [AOSMKHbI ObITb yCTpaHeHbl. [Mpokonbl unu
uapanvHbl HeoOGXOAUMO 3a4YepHWTb MapkepoM WIu  UHbIM
obpa3om npensTcTBOBaTb MPOHUKHOBEHMIO Yepe3 HUX SIPKOro
COJIHEYHOro cBeTa.

Bce maskm unu  wTpuxv  JOMKHbI  OblTb  HaHeCceHbl Ha
BHYTPEHHYIO MOBEPXHOCTb (hunbTpa. bes kakux nubo BnvsiHUIA
Ha n3obpaxeHue UNM COXPaHHOCTb (PUNbTPa MOXHO HaHecTu
0o 20 maskoB Ha 1 [OlonM anepTypbl. YCTpaHeHVe [OMKHO
Npou3BOAUTBECSH TOHKUM Mapkepom nubo MarneHbKoW kannewn
KpacKkv Unmn KOpPeKLUMOHHON XMAKOCTbI. OnTuyeckne cBOMCTBa
unbTpa He yMeHbLUATCH 3a CHET aToW npoueaypbl. OcTaHyTcs
TONMbKO OYEHb MareHbkMe MPOKOMbl WU LaparnuHbl, KOTopble
HEBO3MOXHO 3aMeTUTb. XOTs MPOKOSbl U LapanuHbl - 06bl4HOE
SIBIIEHNE Ha MOBEPXHOCTU CTEKMSHHBIX CONHEYHbIX (PUMbTPOB,
Mbl ropaMMmcs Tem (akToM, YTO OHW - PEeAKOCTb Ha Haluen
npoaykumn. Bce unbTpbl TECTUPYIOTCS M3roTOBUTENEM Ha
6e3onacHoOCTb nepen OTMNpaBKoW. TeM He MeHee, MpoBepbTe
unbTp ABaXAbl NEpe UCNONb30BAHUEM.

[1néHoyHble hunbmpsi.

YucTute Takmm xxe 06pa3om, Kak CTEKNSHHbIe punbTpbl, HO NpK
3TOM cobntofjanTe OCTOPOXHOCTb, YTOOLI HE MPOKONOTL MNIEHKY.
YcTtaHoBka cunbTpa Ha Teneckon. [o Havana HabniogeHui
BaXHO YpaBHATb TeMmnepaTypbl GunbTpa W Teneckona c
TemnepaTypon OKpyxarllen cpegbl. YCTaHOBUTE Ha MecTe
HabnaeHUst Teneckon C  YCTAHOBMEHHbIM  (OUMLTPOM ¥
HauvHanTe HabnogeHns He paHee YyeM Yepes 15 MUHYT.
dunbTp  pomkeH  ObITb  yCTAHOBMEH  Ha  Teneckon,
HanpaBneHHbI BBepX. OCTOPOXHO, CKOMb3SILLMM [ABUXEHUEM
ycTaHoBuTE hunbTp Ha Kpaw Teneckona wnu 6neHabl. PunbTp
uMeeT oAuH unu 6Gonblue KPenéxHblX BUHTOB-GapallkoB (B
3aBMCUMOCTM OT pa3mepa punbTpa), pacrionoXeHHbIX COOKY.
BpyyHyto BKpyTUTE BUHT [0 LEHTPOBKM (DUNbTpa OTHOCUTENBHO
ONTUYECKOM OCU W [0 AOCTaTOMHO MNMOTHOrO MNpuneraHust K
Teneckony, 4tobbl NpeaoTBPaTUTL CoCKamnb3biBaHWe UNbTPA.
Ons Tex dunbTpoB, KOTOpble WMEKT NWb OAUH BUHT,
rpunararTcsl HECKOMNbKO KyCOYKOB dpeTpa ANnst 4ONOMHUTENBHOW
LEeHTPOBKM U dukcauun. [puknente eTp Ha BHYTPEHIOW
CTOpPOHY oOnpaBbl unbTpa HanpoTUB (UKCUPYIOLLEro BUHTA.
Takum o6pa3om, npu ukcauum BUHTOM GUnNbTP OyaeT
NpuUMbIKaTb MIOTHEE K NoANoXkKe. He npumeHsiiTe Ype3amepHbix
ycunuiA - nNpu - puKcaumMm BMHTOM - 3TO MOXET BbI3BaTb
UCKaXkeHWs1 N306paxKeHUsi, NMOBPEXAEHUE CTekNna unbTpa unm
cpblB  pe3bbbl. Bbl  OOMKHBI  yuMTbIBaTb  TEPMMUYECKOe
pacLumpeHve.

BHeocesble ¢hunbmpebi.

Yuctka npousBoauTCs Tak e, kak onucaHo Bbiwe. Ocoboe
BHUMaHWe obpatute Ha TO, 4TOOblI Kpaw Teneckona He
ynuparcsi B NOBEPXHOCTb C HamMbIIEHUEM - 3TO MOXET NPUBECTU
K ee nospexaeHuo. lpu ycTaHOBKE BHEOCEBOro unbTpa
pekomeHayeM Npou3BOAWTL YCTAHOBKY TakMM 06pa3om, YToObl
CTEKNSAHHbIA 3NeMEeHT O0Ka3blBancs B MO3ULMKU, KaK MOXHO
Gonee 6nun3kon k HanpaeneHuo "Ha 12 yacos".

BHumaHme. Baw uckatenb [ofmkeH ObITb MO0 OCHaLleH
COJIHEYHbIM  (UNbTPOM, nu6o 3akpbiT. Ecnu Bbl
nocmoTpute Ha ConHue B uckatenb, He 06OpPyAOBaHHbLIN

COJNIHeYHbIM  ¢unbTpoM, Bbl MrHoBeHHO noBpeauTe
3peHme. [axe ecnu Bbl He cmoTpuTe Ha ConHue B
uckarenb, He o6GopyaoBaHHbIN cunbTpom, Bbl MoxeTe
nonyynTb oxorn Koxu. Kpome TOro, comnHeuyHbii cBeT
MoXeT noBpeautb Baw uckatenb. Moatomy mucnonb3ynte
uckatenb TONMbKO C ¢UNbLTPOM, MNU 3aKpbiBauTe ero
KPbILLUKOW.

lMpn HekoTopow npakTuke Bbl CcMoOXeTe TOYHO HaBOAUTb
Teneckon Ha ConHue Mo YyMeHbLUEHWIO OTOpackbiBaeMon
Teneckonom TeHW. Korga TeHb MWHMManbHa, HaBedeHue
BbINOTHEHO TOYHO.

BaxHafa namsaTKa.

e 1.[MpsiMO CONHEYHBbIN CBET MOXET CUNBHO
HarpeTb Tpyby, YTO BbLI3OBET BHYTPEHHYHO
TypOyneHuuio, yxyalwalLlyl KayecTBo
n3obpaxeHus.

e 2. [lpoBepsante GUILTP Ha MPOKOSbI,
uapanuHbl U WHble MNOBpEeXAeHuUs nepen
KaXXObIM UCMOb30BaHNEM.

e 3. 3akpbiBanlTe uUckaTernb, €CnNn He nveeTte
CONMHEYHOro ounbTpa Anst Hero.

e 4. YpaBHuBanTe Temnepatypbl punbTpa u
Teneckona c TeMnepaTypon OKpyXawLien
cpegbl He MeHee 15 MUHYT nepeq
HabnogeHnamn.

e 5. HakpbiBanTe TpyOy Teneckona CBETIIOMN
TKaHbIO - 3TO YMEHbLUMT €€ Harpes.

e 6. He Habniopante Ha accanbTe unu u3
3gaHun.  HabnwogeHnss Ha  TpaBsiHbIX
nnowagkax  ymeHbwart  TypbyneHuuio,
paBHO Kak W TEnsoBble TOKU OT HarpeTbixX
006BHEKTOB He oyayT NnopTUTL
nsobpaxeHue.

e 7. lNepea cHATMEM unbTpa oTBEAUTE
Teneckon ot ConHua.

e 8. He ocraBnante Teneckon 6e3
np1ucMmoTpa, YToObl 4eTU NN NOCTOPOHHME
nuua He HaBenn ero Ha ConHue ©6e3
dunbTpa.

e 9. lMNponsBoauTte OYMCTKY PUNbTPa TOMBKO
Toraa, korgpa  3TO  [AEeWCTBUTENbHO
HeobxoauMMO.

e 10. Moryt HabnopaTtbcsa "gyxu" un3-3a
BHYTPEHHMX nepeoTpaxeHun. Ecnn aTta
npobrnema vMeeT MeCTO, MPOCTO crerka
noBepHUTE duneTp (Tonbko ans
CTEKMSHHbBIX (PUNBTPOB).

e 11. He yctaHaBnueante Baw unbTp Ha
Teneckonbl Mamnoro AauvameTpa. Kpaw
Teneckona MOXET MNOBPeauTb MOKpPbITUE
duneTpa.

e 12. HebGonblume aedekTbl NOKPLITUA MOTYT
OblTb OBHapyXeHbl Mpy paccMaTpuBaHUn
n3obpaxeHnss 06e3 okynsipa. [Npu 3TOM
BU3yarnbHbIA  OCMOTP  unbTpa He
BbISIBMSET 3TUX nedeKToB. 3710
HOpMarnbHOe $BIEHNE WU He SBrsieTcs
npobnemon. Takon uUNbLTP MOXET ObiTb
NCMNOMb30BaH.

Bsiuecnae NopduH, nobumens acmpoHomuu, e. Mocksea
lMocmosiHHbIU asmop XypHana «Heboceod»

OnekmpoHHas eepcusi cmambu Ha catime Acmpozanakmuka
http://www.astrogalaxy.ru/765.html
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Heb60 Haa Hamu

0630p mecsuUa

OCHOBHbIMU acCTPOHOMUYECKUMU cobbITnaAMM mecsua
asnaoTca: 1 wona - MepKypuin B yTpeHHeW (3anagHom)
anoHraumu, 4 nionsa - 3emnsa B adenun 1,0168a.e. = 152,105
MITH.KM., 9 uniona - KOnuTtep B npotmBocTosiHuM ¢ ConHuem, 10
vions - Mapc B coeguHeHun ¢ CatypHom, 27 Mons - NOKpbITUE
3Be3gHoro ckonnenus [lMneagbl (M45) JlyHown (BuammocTb -
Cunbwupb, OanbHuii BocTtok). ConHue OBWXETCS Mo CO3BE3aMio
Brnnaneuos go 20 wions, a 3atem nepexoauT B co3Besane Paka
M ocTaeTcsi B HEM [0 koHua Mecsiua. CKIOHeHWe [AHEBHOro
CBeTWNa NOCTENEHHO YMEHbLLAETCS, Kak U NPOAOIMKUTENBHOCTb
OHSA, KoTopas u3MeHsieTca ¢ 17 yacoB 29 MWHYT B Havane
Mecsua Ao 16 vacoB 05 MMHYT K KOHLY OMMCbIBAEMOro
nepvoga. OTU [aHHble cnpaBeanuBbl ANA WUMpoTbl MocCKBbI,
roe nonyfaeHHasi Bbicota ConHua 3a uonb Mecsil, YMeHbLUNTCS
¢ 57 po 52 rpagycoB. KOxxHee MOCKOBCKOW Mapannenu AeHb
OyneT Kopoye, a ceBepHee — AnuHHee (Bbiwe 70 napannenu oo
cepeavHbl Mecsila elle MPOAOIMKaeTCA MOMSApHbIA  AeHb).
BeyepHue acTpoHOMUYECKME CYMEPKM CIUBAKOTCS C YTPEHHUMM
no 22 wong. lMNMocne aTon Aatbl B CPeOHMX LUMPOTaxX BpeMmsi
TemHoro Heba HayHeT ObICTPO yBenMuMBaTbCA W K KOHLY
Mecsila NpPeBbICUT [Ba C MONOBUHOM Yaca. Ons HabniogeHuii
ConHua uionb - oOaMH M3 caMblX GnaronpusTHbIX MecsUeB B
ceBepHOM nonywapuv 3emnu. HyxHO nuwb Bcerga NoMHUTB O
6e30nacHOCTU ANs 3peHUst NPy HabNOAEHUSIX B TeNeckon unm
O6uHOKNb, K obsasatenbHo (!!) NpUMeHATbL CONHEYHbIN
ounbTp. HOBLIM LMK CONMHEYHON aKTUBHOCTU HabupaeT cuny,
NMoOSTOMY enaTerbHbl eXXeHEBHblE HabMAEHUs1 NOBEPXHOCTU
ConHua Ansa yyeta MosiBNAOLWMXCA NATeH. Y6biBatowas JlyHa
(pasa 0,08) HayHeT cBOM MyTb MO MIOMbCKOMY HeOy B
co3ge3gum  Tenbua, pacnofiokuMBLIUCL  OGNM3  3BE3OHbIX
ckonneHunn Mvappl v Mnesabl (M45). B nepsbii AeHb Mecsua
Tatowmn cepn cbnuantca ¢ Mepkypuem npu dase 0,03, nponas
B 7 rpagycax ceBepHee nnaHeTbl. Mepkypuii npu atom 6ynet
obnapatb dason 0,3 npy BUAUMOM AnameTpe Okomno 8 yrrnoBbix
cekyHa. 3 wionsa JlyHa BCTynuT B dhasy HOBOMYHUS U HavyHeTCs
ovyepedHON IyHHbIN Mecsil. Beyepom 3Toro xe OHSA cambin
TOHKWI NYHHBIV cepn B co3Be3aun bnusHeuos conuantcsa o 1
rpagyca c BeHepoln Ha yrmoBom pacctosHumM oT ConHua 7
rpagycoB. OTO sIBNEHME MOryT NonblTaTbCs HabnaaTth Xutenu
IOXXHbIX paloHOB cTpaHbl. [eperiga B co3sesave Paka 4 uons,
JlyHa kocHeTcs toxHOro kpas ckonnenuns HAcrim (M44) un k
nonyHouun 6 uona AocTurHeT co3se3aus JlbBa, umes dasy 0,1.
Beyepom TOro xe gHa pactywmn cepn JlyHsl npu case 0,17
cbnusutca ¢ Perynom (+1,4m), Mapcom (+1,7m) n CartypHom
(+0,9m). OTo coeguHeHue 6GygeT caMbiM - 3pENULLHBLIM
cobblTEM Mecsila cpeau JNyHHO-MNaHETHbIX KOHMUrypaumii.
Tpu cBeTuna BbICTpoATCA B psaa: Mapc - B Tpex rpagycax K
BOCTOKY OT Peryna, a CaTypH - B 5 rpagycax. JlyHa npongert B
Tpex rpagycax toxHee 3TON rpynmnbl. 8 MIONA HOYHOE CBETUIO
nepenget B co3Besane [leBbl n, HapalwmBas a3y, ycTpemMmnTcs
K rmaBHOWM 3Be3fe aToro cos3se3gust - Cnuke, B 3,5 rpagycax
I0XHee KoTopow (BCTynvB B hady nepBov 4eTBepTW) npovaet
Bevepom 10 nions. YTpom 12 utons spkuit oBan JlyHel (®= 0,68)
nepenger B co3se3gne BecoB, roe npobyaeTr OBa  AHs.
CosBe3gne CkonmpuoHa MyHHbIN AUCK MnepeceyeT 3a CyTKM,
nponiasa B 1 rpagyce toxHee AHTapeca. 15 mionsa JlyHa nposeget
B co3Be3gum 3MeeHocua, a 3aTeM BCTyNUT B CO3Be3auve
Crtpenbua, rge cbnusutcs c HOnutepom, a 3atem cTaHet
nonHon 18 wtons. CkrnoHeHne JlyHbl 6113 NONHOMyHWUA BecbMa
Mano, No3TOMY B CpPeAHMUX LUMPOTax OHa BUAHA Haf, ropu3oHTOM
BECbMa HEMPOAOIIKUTENbHOE BPEMsl, a B CEBEPHbIX LUMPOTaXx
CTpaHbl He BocxoauT Boobuwe. 19 1 20 nona HOYHoe CBETMIO

coBeplMT nyTelwecTBue no co3se3guto Kosepora v nepef
nepexodom B co3Be3gve Bopones cbnmautcs ¢ HentyHom wm
nokpoet nnaHety. K coxaneHuio, kK 3ToMmy BpemeHu casa JlyHbl
ymeHbwntcs nuwb Ao 0,95, nosTomy ycrnoBusi 3TOro SABNEeHuUs
Hernb3s Ha3BaTb bnaronpusTHeIMU. Tem Gonee, 4TO BUAMMOCTb
SBNEHUs npuxogutcs Ha Tepputoputo CeBepHow AMepukn 1
ManoHaceneHHole panoHbl [anbHero Boctoka. Cnepgyiolien
nnaHeTon Ha nytu JlyHbl 6yaeT YpaH. 22 nonsg NyHHbIR AUCK
(®=0,8) nponget B 2 rpagycax ceBepHee ra3oBOro ruraHTa,
nepenas B cosse3ave Pbib. JanbHelwee ABUXKEHWE HOYHOrO
cBetuna byget npoxoautb 6e3 COefMHeHWI C nnaHeTamu Oo
KOHUa mecsua. 25 moHsa JlyHa BCTynuT B a3y nocnegHen
yeTBepTM B co3Be3gum OBHa, a 27 uwoNsa nepedveT rpaHuly
cosBe3agust Tenbua u nokpoet lMnesabl npyu dase 0,29. 310
siBNeHne MoxHo byaet Habniogatb B Cubupu v Ha JanbHem
Boctoke. 3a octaBwumecda gHu Mecsita JlyHa npomgeTt no
co3se3gusm Tenbua u bnnsHeuos. Betynue B co3se3gne Paka
31 wonga, JlyHa npubnuamtcs k ConHUy [0 HECKOMbKUX
rpagycoB U NoYTU B (pa3e HOBOSYHUsI 3aKOHYMT CBOW MyTb MO
uionbckoMy Heby. Ha 3BesgHom Hebe wuons MoxHo Oyget
HabnopaTtb Bce NnaHeThl 3a UcknoyeHnem BeHepbl. XoTs u aTy
nnaHeTy yxe 6yaeT BUOHO (K KOHLY MecsiLa) B fydax BeyYepHen
3apu B IOXHbIX palioHax cTpaHbl. BeyepHss 3Bespga (6breck -
3,7m) nepemellaeTcs MNpsMbIM ABWKEHMEM MO CO3Be3ansM
BnunsHeuos (go 11 nions), Paka (go 27 wons) u lNbBa (40 KOHUa
mecsua). 19 wuons nnaHeta noceTUT cKonneHve fAcnn, Ho
Habnogatb STO SIBMEHWE He MpPeAcTaBUTCS  BO3MOXHBLIM.
[MnaHeta Mepkypuin B caMOM Hadane mecsiua npongeTr TOYKy
yTpPeHHeln anoHraumu (22 rpagyca) B co3Be3guMu Tenbua.
Mepemellasice no HebecHol cdepe NpsAMbIM - ABWXEHUEM
nnaHeTta ObICTPO AOCTUIHET rpaHuubl co3se3ausi OpuoHa, B
koTopoe BCTymuT 9 umions. [pobbiB B aTOM co3Be3gun [Boe
cyTok, Mepkypuii nepevigeT B co3Besane bnusHeuos. 20 nons
nnaHeta cbnuautca ¢ actepougom Llepepa (npovias B 2
rpagycax loxHee), a 25 uonsa nepecever rpaHvly CO3Be3Aus
Paka, B KoTOpoM BCTYNUT B coeaunHeHune ¢ ConHuem 29 uions. B
nepvog 3noHrauum BuAMMOCTb MepKkypusi B HOXKHbIX LUMpOTax
pocturaet 40 MUHYT, @ B CPeQHMX LUMpOTax MraHeTy MOXHO
HabnogaTtb BTOPY HeAEmNo MecsiLia BCEro HECKONMbKO MUHYT. B
3T AgHn Mepkypui BuaeH neped BocxogoMm ConHua Hag
CEeBepO-BOCTOYHbIM TFOPU3OHTOM B BWAE XENnToW 3Be3dbl C
6neckom okomno -0,5m. Mapc Haxogutcs B co3Be3guu JlbBa u
HabnogaeTcs No Bevepam OKOMo nomnyvaca (Hag 3anagHbiM
ropusoHTOM) B Buae 3Be3dbl ¢ brneckom +1,7m. Bugumbii
OvameTp MnaHeTbl COCTaBnsieT 4 yrnoBble CeKyHAbl, NMO3TOMY
Onst Teneckonuyeckux HabnogeHur Mapc He npeacTaBnsieT
uHTepeca. tOnutep BCTynaet B MpoTuBOCTOsiHME C ConHuem,
NMoSTOMY BUAEH BCKO HOYb B HOXHOW YacTu Heba B BuAe sipkou
XenTtow 3Be3fbl (-2,7m). MNpoAoOmMKNTENBHOCTL €ro BMANMOCTU
pocturaet 5 yacoB, n 3TO camoe BnaronpusiTHoe Bpemsi Onst
Teneckonuyeckmx HabnoaeHwn nnaHetsl. Becb mecsau KOnutep
HaxoauTcst B co3se3guu CTpernbla, nepeMelasicb MOnsTHO.
CaTypH 3aKkaH4MBaeT BEYEPHIO BUAMMOCTb M K KOHLY Mecsua
cKkpbiBaeTcs B nyyax 3axogswero ConHua. Mnaxeta
HaxoauTcsi B co3Be3aum JIbBa B HECKOSbKUX rpagycax K BOCTOKY
ot Peryna. YpaH, kak n HenTyH moxHo Habniogatb 6onbluyto
YyacTb Houn. O6e nmnaHeTbl MOryT ObiTb HaWAeHbl B GUHOKNb C
NoMOLLbI0 3Be3dHbIX kapT (umetowmxcss B KH 3a anpenb) B
co3se3guax Bopgones n Kosepora, cootBeTcTBEHHO. M3 KOMeET
apye 10m cranyT Boattini (C/2007 W1) n P/Borrelly (19P).
MepBas M3 HUX 3a MecsiL NobbiBaeT B CO3BE3AUsSX dpuaaHa,
Tenbua, Kuta n OBHa. BTtopas HayHeT nyTb MO MIONBbCKOMY
Heby B cos3se3gunm OpuoHa, 3aTemM nepenpeTr B CO3Be3aune
Tenbua u BHOBb, Neped TeM Kak nepevtu B co3Be3gue
Bbnu3HveuoB, HeHagonro nocetuT  cosBe3ave  OpuoHa.
AcTtepoungbl Mecsia npeacTasneHsl 4 ceeTunamm go 10m. Apue
apyrux 6yget Becrta (8,2m). Brneck octanbHbix 3 actepougoB
coctaBuT oT 9 go 10m. 3a mecsy, ¢ Tepputopum Poccumn n CHIC
(cornacHo http://www.asteroidoccultation.com) moxHo 6yget
Habnwogatb 2 MOKPbITUS 3Be3n acTepovaamu. Makcumyma
6necka [OCTUIHYT 2  [OONronepuvoauveckue nepemMeHHble
3Be3bl, cCamoi sipko u3 koTopbix 9 uona ctaHeT T Lledes
(5,2m). Ee MoxHo GyneT HabniogaTb HEBOOPYXXEHHBIM FFa30M.
Opyras nepemeHHas - V Kaccuonen - fOCTUrHET MaKcumyma
6necka (6,9m) 26 nonsg. OCHOBHON METEOPHbIN NOTOK Mecsua -
HOXKHblEe AenbTa-ABkapuibl (Makcumym 27 uwons). ScHoro Heba
1 ycnewHbIxX HabnogeHui!

Sdemepnpsr HebGecHmx Ten — B KH N 7 sa 2008 rog.
AnekcaHdp Kosnoeckuti
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MonesHan cTpaHuuka | CneKTparnbHbIe XapaKTEpPUCTUKU HEKOTOPLIX
________ NONYNAPHBLIX COSTHEYHbIX PUNbTPOB

McTounuk: htto://eclipse.asfc.nasa.aov/solar.html

SPECTRAL RESPONSE OF SOME COMMONLY AVAILABLE SOLAR FILTERS
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