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HEBOCR

YBaxxaemble
JIIOOUTEJH ACTPOHOMUM!

OCHOBHBIM COOBITHEM B JKH3HU JKypHalia B TOM MECSIe
ctaio OTKpbiTHe HOkHOW HaOmIOZaTeNbHON  0a3bI
«HebocBom». OHa HAXOOUTCS B HECKOJNBKUX IECITKAX
kuiomerpoB kK cesepy or Coun. Psgom ¢ 6Gasoit
pacnonoxkeH caHatopuii "Cnaga", A€ MOryT
pa3MeniaThCcs JTIOOUTENN aCTPOHOMHUH TPH MAacCOBBIX
3ae3max Ha 0a3y JJIs MPOBEACHUS ACTPOHOMHYCCKUX
MEpONPUATHIH, HaTpumep, «HebodecT-2008».
TToapoOHOCTH TIPUBOIATCA B 3aMETKE OO0 OTKPBITUH
0a3pl. B HOAOpbCKOM HOMEpe >KypHaia peIaKius
rmocTapaigach OMyOIUKOBaTH KaK MOXHO  OoJbIe
JMIOOWTENIBCKUX MaTepHajioB, OT3bIBasCh Ha Bamm
npeIoskeHus. B ctaTbe HOMepa 0 HOBBIX M CBEPXHOBBIX
3Be3nax BBl cMoxeTe MpoYecTb O KOCMHUYECKHX
B3pBIBAX. TemeckomocTpouTeIsIM MpeJyIaraeTcs
MaTepuall MO0 WM3TOTOBJICHUIO NUIH(OBAIBHOTO CTaHKa
JUTS. M3TOTOBJICHUS 3epKalia JUIs TelecKomna-pedaekTopa.
O cokpoBumax Kaccuomen © Jpyrux OCEHHHX
CO3BE3AMI pACcCKaKET MOCTOSHHBIA aBTOp JKypHaja
Hpuna IMo3aaskoBa. AHTOH MUHHEXaHOB MOBEAAET 00
odepenHON  JeTHeW  ACTpOIIKOJie,  IPOBOJUMOM
exeromno O0mm3 ropoxa Kazamm. IIpocroit mpubop us
TOJIPYYHBIX CPEICTB ITO3BOJIUT MOMMATh paHOCHTHAIIBI
or IOmnwmrepa. Amnekcanngp JleymkaHoB monenHuTCs

BHEYATICHUSIMU 00  HCIOJB30BAaHHH  HEIOPOTOTO
¢oroanmapata B KauecTBe  acTporpada. K
MIPUOIIKAIOIIEMYCsl MPOTUBOCTOSHUIO Mapca

MyONHUKyeTCsl CTaThs O KaHaiax Ha Mapce, OTKpBITHE
KOTOPBIX MOTPSACIO MUp OoJiee Beka Hazaa. HauwmHas c
9TOr0 HOMEpa, B JKYpHaJe OTKpPHIBACTCS HEOOIbINAs
pyOpuka oOBsABICHHHA. 31eCh JTIOOWTETN AaCTPOHOMHUH
MOTYT OCTaBUTh CBOW ajpec sl  TEPerucKy,
OMy0JINKOBATh 00bsBIICHNE o KaKoM-TTH00
IUIAHUPYEMOM COOBITHH WM O TPOAaXe WM 3ampoce
KaKoro-1mb0 acTpooOOPYIOBaHHUS WIH JIATEPATYPHI.
Pemakuust HajzeeTcs, 4YTO CTaTbd JKypHajda  OyayT
mone3Hsl Juis Bac, a Takke xmeT Bammx HOBBIX
MaTEPHAIIOB IS Iy OJINKAIIUH.

Hckpenne Baw Anexcandp Kosnosckuii

Penakrop u u3garens: Kosnosckuii A.H.

Caepcrano 16.10.2007

XypHan gna nro6butenen actpoHomuun «Hebocsoa»

W3znaetcs ¢ oktsa0ps 2006 roga B cepun «Actpobubnuorexa» (ActpoKA)

B penakiun xypHana - Jo0uteau acrponomun Poccun u CHI'
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Oobnoicka: Cysaposa Jlyna http://www.astronet.ru/
Tosicuenue: Bocxox monHoW JIyHBI MOXKET OBITH BICUATISIOLIMM
HeOCCHBIM sIBICHHMEM, a caMa momHas JlyHa MoxeT MMeTb MHOTO
Ha3BaHui. Tak, cerogHsAmHIOL nonHyr JIyHy, Kak Ommxailmyro K
OCCHHEMY DAaBHOJCHCTBUIO B CEBEPHOM MONYIIAPHU, HA3BIBAIOT B
Hapoze 3naunoit. CornmacHo npefanusmM, Jlyne ObUIO JaHO Takoe UMS,
HOCKOJIBKY (hepMepbl MOIIM paboTaTh JOIr0 B HOYH B 3TO BpEeMs B
KOHIIE yPOXaifHOro ce3oHa, COOMpast 3epHOBBIC IIPH JIyHHOM CBETE.
Amnanoruuno, cnefyromas mocie 3mauHoi Jlymsl momnas Jlyna
Has3biBaeTcs OXOTHMYbEH. A BOT 3TOT Kajp, CHIENAHHBIM Ha MyTH K
I0r0-3amaJHol AMEpUKH, KaK OJWH M3 HEOTPAa3UMBIX H300parkeHHi
Bocxoza Jlynsl, MoxxaHo umenoBats CyBapoBa JlyHa.

Aptop: lllTedan 3aiin (Astro Meeting). Ilepesoa: A.B. Konmnakosa

© Hebocsoo, 2007
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I HebecHbIn kypbep (HoBocTu acTpoOHOMHN)

HabnopeHns 3Be3foTpsaceHumn
noaTBepaunu npupoay
MarHuTapoB

Marsutap — CrycToK MOIIHBIX MAarHUTHIX TIOJICH.
H3obpaxenue c caiita http://www.grani.ru.

HekoTopble HEWTPOHHbIE 3Be3abl 06nagalT CTOMb MOLLHBIMU
MarHUTHbIMK MOMNSIMU, YTO MOryT pa3spbiBaTb UMK camu cebs,
obHaxas BHYTPEHHOCTH. MopTBEpXaeHnem 3TOro
NpeanonoXeHs CRYXWUT HOBOE WCCrefoBaHWe TypeLKuxX U
amepuKaHCKMX acTpodmankoB (MyGnukaumss B CEHTSGPbCKOM
Bbinycke The Astrophysical Journal Letters). HewiTpoHHas
3Be3da - 9TO CBEPXMIOTHbLIA OCTAaTOK MAacCCUBHOW 3Be3fpbl,
B30OpBaBLIeNCcsa B Buae cBepxHoBow. Cuutaercsi, 4TO
HENTPOHHas 3Be3fja COCTOMT B OCHOBHOM W3 HEWTPOHOB (C
HebOonbLION MPUMECHIO APYrMX Cy6aTOMHbIX YacTul, Nmoc
Goree npuBbIYHAs HaM MeTannuyeckasi kopa, "nnasatoLyas’”
nosepx Bcero atoro 6e3obpasus). lMnoTHocTb BellecTBa, U3
KOTOPOrO COCTOSIT HEWTPOHHble 3Be3fbl, CTOSMb BENMKa, YTO
YaHass noxka ero Ha 3emne Becuna Obl  OKOMO
nonymunnuapga ToHH. Cpady e nocre CBOero poXaeHus
HEWTPOHHbIE 3Be3abl, Kak NpaBuIio, BpaLLaTCsa O4eHb ObICTPO:
OEeNCTBYET 3aKOH COXpaHeHWsi  YrIoBOrO  MOMEHTa, U
ucnbIThiBaKOLLANA Konnanc (cxkumatowasics) 3Be3ga
packpy4mBaeTcs NofobHO urypuctke, NpuxXUMarowen pyku K
Tynosuwly. OfHako BpalleHUEe HEKOTOPbIX HEMTPOHHbLIX 3Be3[
MOXeT BCKOpe aHoMarbHO 6bICTpO 3amMeanInTbCs.
Mpepnonaraetcs, 4YTo Takne obbekTbl 0bnagaloT YpesBblyaiHO
MOLLUHbIMW MarHUTHBIMU MOMISIMU, KOTOPbIE U MO3BOMSIOT UM
WHTEHCUBHO TepsATb YITIOBOW MOMEHT 3a CYeT MOLLHOro
3NEKTPOMAarHMTHOrO M3nyyYeHns. OTOT TUM HENTPOHHBIX 3Be3[
Ha3sbIBalOT MarHuTapamum (magnetar), OHM OTHOCUTENBHO pPeaKu,
M K HacTosILLLeMy BPeMeHM BO BCel Hawen [anakTuke yaanocb
oTbickaTb 4YyTb Oonblue OecATka KaHAuAaToB B MarHuTapsbl.
MarHuTtapbl poxgalTca u3 3Besg no kKpanHem mepe B 8 pa3s
npeBocxogsAwmMx Mo macce Hawe ConHue uM npu macce,
COMOCTaBMMOM C MacCOM Hallero cBeTurna, UMeKT guameTp
Bcero 15 KunomeTpos. Ytobbl gokasaTb, 4TO Takue
HEWTPOHHbIEe 3BE3abl 3aMeaNIfAlTCa UMEHHO Gnarogapsi CBoMM
CBEPXMOLLHbLIM MarHWTHLIM MOJSIM, @ HE MO KaKUM-TMBO UHbIM
npuyMHamM (Hanpumep, 3ToO MOXET NPOUCXOAUTL ELLE U 3a cyeT
UCTEYEHUS] B KOCMOC 3apsbKeHHbIX 4actuy), rpynna Tonra

lNosepa (Tolga Gilver) u3 Crambynbckoro yHuBepcuTeTa
usyymna faHHble no "3BesgoTpsceHuio”, kotopoe B 2003 rogy
nepeHec kaHgugat B MarHuTtapbel XTE  J1810-197,
Haxogswmcss B 10 ThicAa4ax CBETOBbIX neT oOT 3emnu B
co3se3guun Crpenbua. MpoBens COOTBETCTBYHOLLEE
MoOenupoBaHue, y4yeHble BbiscHUNK, Yto XTE
J1810-197 - 370 BOOGLLE AOBOMBHO YHUKAMbHbIN
06BbEKT, CNOCOBHBIN Ha Takue OKyCbl, KOTOPbIX
HM Yy Kakoro ppyroro obbekta 6Gonblue He
Habntoganocb. Tak, OH PerynsipHo uchyckaeT
MOLLHbIE pagvonMNyrbChbl TOYHO TaK Xe, Kak u
nobort  "nopsigouvHbI"  paguonynbcap, Y
KOTOporo  coBCTBEHHOE  MarHuTHoe  rfone
HecpaBHeHHO cnabee. OObIYHbLIN Xe MarHutap
6bin  Obl BMAEH INUWb B PEHTFEHOBCKOM
AnanasoHe M TOSMbKO UHOrAa Mor Gbl NPOSIBNSTH
cebs Kak o4eHb cnabbii UCTOYHWUK B OMTUKE U
MHpakpacHbIx nyvax. OTkpblT XTE J1810-197
B 2003 rogy peHTreHoBckoW obcepBaTopuei
RXTE (Rossi X-Ray Timing Explorer, NASA) B

KavecTBe nepBoro TPaH3NEeHTHOro
(BCNbILWEYHOr0) aHOMarnbHOro PEHTTeHOBCKOro
nynecapa -  Bpallalolencs  OAWHOYHOW
HEWTPOHHOW 3Be3bl. AHOMarnbHble

peHTreHoBCkue nynbcapbl unu APl (Anomalous
X-Ray Pulsars - AXPs) BbigeneHbl B OTAEMbHbIN
knacc B cepeavHe 1990-x rr. no psgy
XapaKTepHbIX Mpu3HakoB. Y Hux Onuskue
nepuvodbl nynbcaumi (nopsigka 10 cekyHA),
KoTOpble HEen3MeHHO yBEnu4MBaloTCs
(BpalieHve HeWTpoHHOW 3Be3dbl Bce BpeMs
3amegnseTcsd), M Npu 3TOM He yaaeTtcs
3aperncTpupoBaTb  OMTUYECKOrO  U3MyyYeHus
KkoMmnaHboHa (T. e. APIl - 37O He ABOWHblE
CUCTEMbI, KaK MPOYNe PEHTreHOBCKME Mynbcapbl,
a oOMHOuYHble HEWTPOHHble 3Be3dbl). B xoge
HOBOrO  UCCMNEdOBaHWS  BbIICHUMOCL,  YTO
MarHutHoe none obwvekta XTE J1810-197
MolwHee 3emHoro B 600 TpunnuoHoB pas.
OeTanbHbIi  cleKkTpanbHbIM ~ aHanuM3 1 nocneaywllee
MOAENUpoBaHWe [ano 3Ha4YeHWe HanpsHPKEHHOCTW MarHWTHOro
nonst B = (2,72+0,03)x10™ rayccoB. OTo oueHb 6hM3KO K
3HaYeHWlo, BbIBOAMMOMY W3 CKOPOCTM BPaLLEHWS MCTOYHUKA,
npvyem B xofe HabnoaeHu 3TO 3Ha4YeHne ocTaBanocb NoYTH
Hen3MeHHbIM (ECnM Hayano BCMbILWKX MOrMO COOTBETCTBOBATb
Kakum-nnbo M3MEHEHUsIM B  MarHutocepe HEWTPOHHOW
3Be3pbl, TO 3a Mecsl, MPOTEKWNA MeXAy MUKOM BCbILLKMA U
nepBbiM HabntogeHwem "HbloToHa", OObEKT ycrnen nepentu B
Gornee crtabunbHoe cocTosiHMe). "OTO nepBoe He3aBUCUMOE
noaTBepXaeHue Toro akta, uYTO KaHAuAaT B MarHuTapbl
OeNCTBUTENBHO SBNSETCA MarHnTapomMm, - 3asiBuna YneH rpynnebi
®epbsin Osen (Feryal Ozel) ns amepukaHckoro ApU3OHCKOMO
yHuBepcuteTa (University of Arizona) B TycoHe. - 3T 06beKThl
obnagalT caMbiMX MOLLHBIMW MAarHUTHBIMW MOMAMU B HaLlen
BceneHnHon". M3mepeHuss mpoBoaMnuCb C MOMOLLbIO psga
npnbopoB, YCTAHOBMEHHbIX Ha KOCMWUYECKOW PEHTreHOBCKOW
obcepsatopun  "HbtotoH"  (XMM-Newton)  EBponeiickoro
kocMuyeckoro areHTctea (ESA). Bcero 6bino npoBegeHo cemb
HabnopeHun mexay 9 aerycta 2003 r. n 12 mapta 2006 r.
AHanuanpysi CnekTp PeHTreHOBCKMX Nyyen OT Bcnbiwkyi 2003
roga v nocrnefoBaBLUMX 3a Hel cobbiTuid, rpynna [toBepa
BbiiBUMA Hanuuue ropsyero natHa (hotspot) nonepeyHvkom
OKONO 4 KMIIOMETPOB Ha MOBEPXHOCTM (B BEpXHEN Kope)
HENTPOHHON 3Be3abl. OTO NSATHO B XOA€E BCMbILLKM ObINO HArpeTo
npubnuantTenbHo A0 5 MUWMMOHOB rpPagycoB, a 3atem
nocTeneHHo oxnawganocb. [logobHoe cobbiTve  XOpoLlo
cormacyeTcsi ¢ Teopuein 3Be3A0TPSICEHUIN, KoTopas 0bbscHseT
UCNyckaHWe OrPOMHbIX  KONMWYECTB  3HEpruM W Harpes
OKpy>KaloLlero npocTpaHcTBa (MOHM3MPOBaHHOW aTmocdepsbl)
3a CcYeT pacTpecKMBaHWs KOPbl HEWTPOHHOM 3Be3dbl. Takas
Teopusi 3BE30TPSACEHUI, 06 BACHALLNX nosegeHne
mMarHuTapoB, ©Obima co3gaHa B 1992 rogy KaHaguem
Kpuctopepom  TomncoHom  (Christopher Thompson) w
amepukaHuem Pobeptom [yHkaHom (Robert Duncan). Otu
TEOPeTUKN CBA3anM BCMbILIEYHYI0 aKTUBHOCTb MarHWTapos C
nepecoefuHeHneM  MarHWTHbIX  CUMOBbIX JIMHUA B KX
marHutocdepe (Tak 9TO paccMaTpuBarnocb NepBOHaYanbHoO)
WNM  BHELWHeN TBepaoM  Kope, MNnaBatowen  noBepx
cBepxTekyyero "cnuTka". lNpegnonaraetcs, YTO BO BHELUHWUX
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CrosIX HEUTPOHHbIX 3BE34 HEWTPOHbl W MPOTOHbI  MOryT
obpasoBbiBaTb  "HOpManbHble" atombl (B KBa3WM3BE3OHOM
LieHTpe OHW APYr K Apyry npwxaTbl YyAOBULLHBIM AaBreHnem
CTOMb pagukanbHO, 4To npoucxoaut "ob6obuiecTBneHune"
3MNEKTPOHHLIX obonovek u saep). CBepxMOLLHOe MarHuTHoe
none KOP&XWT 3TW aToMbl Ha MOBEPXHOCTUM TaK, YTO OHU
obpasytoT cBoeobpasHble KBa3unonvMmepHble HUTH,
nepennetatowmeca apyr ¢ gpyrom. ObpasyeTcs HeyTo BpoAe
KOBpa, MOKPbIBAIOLLEro BCKO MOBEPXHOCTb MarHuTapa. WHoraa
CpPaBHMBAKOT C MNPOHU3bIBaOLWEM 3Ty CybCTaHUMIO eauHOM
penaTUBUCTCKOM depmmneBckom Mopem 3MEKTPOHOB.
"BagyBlumecs" OT HEWTPOHOB siapa Ha rnybuHe obpasytoT
"apepHble cnareTTn" n "saepHyto nasaHbio" - nuclear spaghetti
and lasagna - 3acTbiBalOLLYIO MAOTHLIMW BETBAMWU M NAUTaAMMU.
Bo3moxHO, MMEeHHO cnopaguyeckas nepectpovika oparMeHToB
C nepecoeguvHeHvem "mpuuennieHHbiX" K HUM  MarHUTHbIX
CWINOBBIX NUHUIA (KaK B Nna3me BO BpeMs BCnbilek Ha ConHue)
W NpYBOAWT K MOLLHBIM BblGpocam nanyyeHus. Xionbe AnbnepH
(Jules Halpern) M3  aMepUKaHCKOro Konym6uiickoro
yHneepcuTeTa B Hito-Vopke (Columbia University) cuutaet, uto
uccnefoBaHns Takux BCMbiek mMoryT B Oyaylwiem AaTb oTBeT
Ha BOMpoC, No4eMy Bek MarHuTapa CTonb KOpoToK. Beab Bce
N3BECTHbIE MarHUTapbl O4eHb MOMOAbI - Kak NPaBumno, UM HeT U
10 Tbicsy net. Ckopee Bcero, mocrne Heaonroro u GypHoro
nepuoda CylleCTBOBaHWA B ponuM MarHutapa, nocrne psaa
MOLLHbIX BCMbIWEK M OcnabneHnss MarHUTHOro nons, Takas
Pa3HOBMOHOCTb HEWTPOHHbIX 3Be3 MPOCTO NpeBpallaeTcs B
0obblYyHble paguonynbcapbl UMW WHble HEWTPOHHblE 3Be3dbl
6onee pacnpoCTpaHeHHbIX TUMOB.

Y paguoranaktukm M87 Hawnu
BTOpPYHO CTPYHO

Hogerii ke M87 moxoxk Ha KOMETY.
HW3obpaxenue c caiita http://www.grani.ru.

OpHa 13 ApYanwmx ranaktuk Ha 3emHom Hebe - M87 (87-n
HoMep Mo katanory Meccbe) - HaxoguTcs B co3Be3gun [eBbl B
50 munnuoHax ceeToBbIx net oT 3emnu. lNpegnonaraetcs, YTo
B UeHTpe M87 (kak M B LEHTpax MHOIMX APYrMX ranakTuk)
COOEpXWUTCS  CBEepXMaccuBHas  YepHas  Ablpa. [pynna
nccnepgosaTenen n3 pasHblX CTpaH, Beayllas pofib B KOTOPOW
npvHagnexana BbINyCKHUKY ACTPOHOMMWYECKOTO OTAeneHus
dusnyeckoro dakynsteta MY mum. M.B.JlomoHocoBa HOpuio
KoaneBy (Yuri Kovalev), paboTtatoweMy B MOCKOBCKOM
®dusnyeckom uHcTUTYTe uM.M.H.JlebegeBa (PUNAH) PAH nu
repMaHckoM PaguoacTpoHOMMYECKOM MHCTUTYTe obLyecTsa
umeHn Makca lMNMnaxka (Max-Planck-Institut fir Radioastronomie
- MPIfR) B bBoHHe, u3yunna UeHTpanbHbI PEruoH 3ToWn
ranaktuki. WM3yyenme npoBoauMnocb C  MOMOLUB  CETU
pagmoTeneckonoB (OCHOBY KOTOPOW COCTaBnsieT amepukaHckas
cucTema VLBA), LEeNCTBYIOLLMX B pexuve
paguouHTepdepomeTpa €O cBepxanuHHon 6Gason (PCOB).
CooTtBeTcTBylOlWas nybnukaumss B >xypHane Astrophysical
Journal Letters nnanupyetca 10 okTs6ps  (oHmaviHOBas
nybnukauus yxe AocTynHa). [nvHa npMHuMaeMbix pagvoBOIH
cocTaBnana fea caHTumeTpa. PaspelleHve nomnyyYeHHoro
nsobpaxerns B 50 pa3 npeBbLICUNO pa3peLueHne CHUMKOB CO
3HAMEHUTOro KocMuyeckoro Tereckona "Xa66n" (Hubble),
paboTatollero B BUOUMOM (ONTUYECKOM) Auana3oHe. Bnepsble

Hapsioy C yXXe U3BECTHbIM NMOTOKOM BELLEeCTBa OT YEPHOW AbIpbl,
HanpasneHHbIM K 3emne (KONnMMUpPOBaHHBIM PagnomXeToM -
CTPYVHbIM BbIGPOCOM MOHWU3UPOBaHHbIX YaCTULL, OBUXKYLLUXCS C
PENSATUBUCTCKUMMU CKOPOCTSIMM), Habnopancs [AaBHO
TeopeTUYeckn npenckasaHHbI pagvodXeT, HanpaBreHHbIA B
NMPOTUBOMOSOXHYI CTOPOHY (CUMMETPWUYHO MO OTHOLUEHUID K
YepHOW  Oblpe, MEepPneHOMKYNSIPHO MO OTHOLWEHWU K
"nutatowemy” Y[l akkpeumoHHomy aucky). PacctosHue, Ha
KOTOpOEe MpOCTUpaeTCss Takom [XeT, npesblwaeTr 5 Tbicad
cBeToBbIX NneT. ManakTnka M87 (Messier 87) 6bina oTkpbITa eLle
B 1781 rogy dpaHuy3ckum actpoHomom Llapnem Meccbe. 3T10
LeHTparbHbIi OOBEKT ranaktuyeckoro ckonnexusi B flese. M87
Obima ogHoM M3 nepBbix  (BBMOY ee  6nusocTw)
naeHTudnLmpoBaHa Kak paguvoranakTuka. CornacHo
COBpPEMEHHbIM TEOPUSIM, 3HEPTETUYECKUM WCTOYHUKOM SIPKUX
paguvoranakTuK CRyXWT WX LEeHTpanbHasi CBepxMaccuBHasi
YyepHas gblpa. B cnyyae M87 aToT 06bEKT B Tpu Munnuapaa
pa3 npeBocxoauT Maccy Hawero ConHua.

O6GHapyxeHO HoBoOe
TaUHCTBEHHOE KOCMMU4YecKoe
fIBNIeHne

Small Magellanie Cloud

Location of Radio Burst

1"30™

Rig : E
BI unu ectecTBeHHBbII nporecc?
H3o0paxenue c caiita http://www.grani.ru.

AMepyIKaHCKMe 1 aBCTpanuinckne acTpoHOMbI U3 YHuBepcuteTa
BanagHow BuppxuHnm (West Virginia University - WVU, CLUA) n
CymnHBepHCKOro TexHorornyeckoro yHusepcuteta (Swinburne
University of Technology - SUT, MenbbypH, ABscTpanus)
0OHapyXunn HoBOe TaWHCTBEHHOE KOCMWYECKOe SBMeHue -
MOLLHbIA N KPaTKMN OAMHOYHBIN pagmoscnneck (burst of radio
energy), AOKaTVBLLUMIACA A0 3eMnu ¢ paccTosHUA nopsiaka Tpex
mMunnvapgoB  cBeToBbiX  neT.  [logpobHas  nHdbopmaums
ony6nukoBaHa 27 ceHTS0psi B OHMaHOBOM BbIMYCKe XXypHana
Science Express. C pgaHHOM cTaTbeld MOXHO Takke
03HaKOMUTLCA Ha caWiTe 3NeKTPOHHbIX npenpuHToB. B npecc-
penu3ax MacwTabbl 3TOr0 OTKPbITUS YXe CpaBHMBAKOT C
obHapyxeHunem ramma-BcnneckoB B 1970-x rogax. BuHoiw
BCEMY WM Ha 3TOT pa3 bbima, Mo cyTu, crnyyanHocTb. [pynna
aMepuKaHCcKoro  cneuuanucta no  nynbcapam  [yHkaHa
Jlopumepa (Duncan Lorimer, WVU u NRAO) 3aHumanacb
obpaboTkoii (B nouckax cnopaguyeckun cpabaTbiBaroLmx
nynbCcapoB) pe3ynbTaToB HAGNOAEHUI LLECTUNETHEN AaBHOCTH
OT aBcTpanumnckoro 64-metpoBoro pagmoteneckona CSIRO
(Commonwealth  Scientific  and Industrial Research
Organization) Mapkc (Parkes), KOTOpbI BCTYNWm B CTPOK elue B
okTsbpe 1961 roga B wrtate HoBbi HOXHbIN  Yanbc.
3aapxmBMpoBaHHble [JdaHHble MO OKpecTHocTAM  bombluoro
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MarennaHoBa obnaka MOBTOPHO aHanusupoBan B deBpane
2007 ropa ctygeHT-gunnomHuk [asug  Hapkeuy (David
Narkevic) n3 YHuBepcuteta 3anagHon BupmxkuHum (ero ums
Takke 3HaAYWTCA cpedu aBTOPOB CTaTbW), OH-TO W Halen TO
MecTo, rAe nposiBun cebs TamHCTBEHHbIM  MNepB3pbIB.
[nuTenbHOCTb €ro cocTaBuna BCEro MATb MUNMUCEKYHO -
HUYTOXHO  KOPOTKUMA (MO acCTPOHOMMUYECKMM CTaHgapTam)
NPOMEXyTOK BpemMeHu. "OTOT B3pbiB, MO BCEW BUAMMOCTH,
crnyyuncs rage-tTo B OTAaneHHom vactu BceneHHon, BO3MOXHO,
OH SIBWUNCSI CMNeACTBMEM KaKoro-TO 3K30TUYECKOro cobbITus -
BPOAE CNUSHWA [BYX HEWTPOHHbIX 3Be3[ Wnu "mocrnegHero
B340Xa" ncnapsioLiencsa YepHon ablpbl”, - nosicHsieT Jlopumep.
HanomHum, 4TO  Wcnapsilowmnecss 4YepHble  MUHW-AbIPbI,
NOCTEMNEHHO TepsilolMe CBOK MacCy W JHEepruio 3a cyet
0coboro  KBaHTOBOMEXaHMYEeCKOro  rpouecca,  OMnMCaHHOro
3HAMEHUTbIM ~ OpUTaHCKUM  pu3aMkom CTUBEHOM  XOKUHIOM
(Stephen Hawking), B camoM KOHLe CBOEW XW3HW M3nyyaroT
pagvaumio cTonb GypHO, YTO 3TO MOXOXEe Ha MOLLHbIA B3PbIB.
CurHan  pacnpocTpaHsncs  Takum — obpasoMm, 4TO  ero
BbICOKOYACTOTHasA COCTaBnAoLWAn AOCTUINA AATYMKOB paHblue
HU3KMX 4YacToT. OTa Aucnepcusi (BbI3BaHHasi NPOXOXAEHWEM
CUrHana CKBO3b WOHM3VMPOBAHHbBIN a3 MexX3Be3gHoro W
MeXranakTM4eckoro npocTpaHCTBa) Kak pa3 W no3sonvna
OLIEHUTb PacCTOsHWE A0 UCTOYHUKA (TPYU MUNMMapAa CBETOBbIX
neT, TaK 4YTO WCTOYHUK HWKaK He c©Bsi3aH Cc Manbim
MarennaHoBbiM obnakom, [o kotoporo "Bcero” 200 Tbicsu
cBeTOBbIX NeT). YTobbl "npocurHanuTb" ¢ Takoro paccTosiHUs,
HyXHa 4ydoBulHas aHeprusi. [pudem pasmepbl camoro
WCTOYHMKA MPU 3TOM HUYTOXHbIE. "Mbl Tenepb akTMBHO MLLEM
aHanorn aTMX MOLLHbIX KOPOTKMX BCMMECKOB B APYrMX apXMBHbIX
ob3opax no nynbcapaMm M HageeMmcs pasragaTb TalHy WX
NPOUCXOXAEHNSA, - FOBOPWT elle oavH asTop ctateh Mopa
MaknornuH (Maura McLaughlin) ns WVU. - Ecnu Mbl cmoxem
cBA3aTb 3TM  COObITUSI  C  KaKUMWU-HWOYAb  U3BECTHLIMM
ranaktukamu, TO uM3Mepsemas Hamu pagvogucnepcus Gyget
MCnonb3oBaTbCH  Kak HOBbIA  MOLUHBI  MHCTPYMEHT  Ans
onpefeneHVss KonuMyecTBa Martepuana B MeXranakTuieckom
npocTpaHcTee". CormacHo CambiM CBEXWM MNpeacKkasaHnam
rpynnbl, 3a npegenamu MneyHoro nyTM exegHeBHO MoOryT
cnyyaTbCsl CBbILIE COTHM MOAOGHBLIX cobbiTuin (Mx GyayT 6e3
ocoboro TpyAa permcTprpoBaTh HOBbIE MOKONEHNSA CTPOSILLUXCS
paavoTeneckonoB). Hago AymaTb, BCe 3TO OKaXeTCcs He MeHee
3aHMMaTenNbHbIM, YeM raMMa-BCreckun, MornoTMBLLNE, KaK Mbl
NMOMHWUM, MHOTWE rofbl MUHTEHCUBHON PaboTbl acTPO(UINKOB MO
BCEMY CBETY.

OpOuTanbHbIM annapar Hawen
ceMb BXO40B B MapCUaHCKue
newiepbl

Tlemeps! Ha Mapce — npUCTaHUIIE OCTATKOB MapcHaH?
W3obpaxenue c caiira http://www.astronet.ru.
Cemb rnybokMx OTBEPCTUN, HaWAEHHbIX amMepPUKaHCKUM
annapatom "Mapc Opuccen” (Mars Odyssey) Ha CKIloHe OfHON

13 BbiCOYanmMX BepwuH Mapca - noTyxwero BynkaHa Apcus
(Arsia Mons), nony4unu npoHnyHoe npossuiie "Cemb Cectep”
("Seven Sisters"). Ouametp ux coctasun ot 100 go 250
meTpoB. PykoBogutenn muccum cudutatot, yto Cemb Cectep
(OvHa (Dena), Xnosa (Chloe), Benan (Wendy), SHHu (Annie),
266u (Abbey), Huku (Nikki) n [OxeHHn (Jeanne)) - aTo,
BO3MOXHO, BXOAbl B CUCTEMY MapcuaHckux newiep. OtBepcTus
6bINM 0ObSABMEHBI MeLepaMn Nocne NpPoBEepKN MX AHEBHbIX U
HOYHBbIX Temnepatyp C MNOMOLbID WHGPAKPACHOW Kamepbl
(Thermal Emission Imaging System), ycTaHOBRneHHOM Ha
"Opuccee". "B [pHeBHOe Bpemsi TaM npoxrnagHee, 4Yem Ha
NMOBEPXHOCTU, @ HOYbIO - Tennee, - roBoput neH KywwuHr (Glen
Cushing) wu3 Actporeonorudeckon rpynnel [eonornyeckon
cnyx6bl CLA (U.S. Geological Survey's Astrogeology Team) n
YHuBepcuteta CeepHon  ApusoHbl  (Northern  Arizona
University) Bo ®narctadde. - BnpoyeMm, 3TOT TeN0BON pPexunm
Henb3s BCe-TakM CPaBHMBATb C YCTOWYMBBLIM MUKPOKIMMATOM
BHYTPM KPYyMHbIX newep Ha 3emne, KOTOpble 3a4acTyio
NoAAepXMBalT  MPaKTUYECKW HEeU3MEHHYH Temnepatypy".
Bneuatnswowas Beicota Apcun (yctynatowlern Tonbko Onumny)
He Mo3BONseT HafeAaTbCA Ha CyLLEeCTBOBaHWE B 3TUX MNeluepax
Kakon-nubo XM3HW, HO Takue e CuUCTeMbl neliep rae-HMbyab
MOHWXE BMOMHE MOryT OKasaTbCA M obuTaembiMu. Minn xe, no
KpanHenm mepe, MOryT MPUrOAMTBCA B KavyecTBe HaAeXHOro
ybexwuiia oT pagvauum Ons acTpoHaBTOB C 3emnu, KoTopble
koraa-HMbyab BbicagsaTca Ha Mapce.

O6pa3oBaHue cynepmMacCuBHbIX
YepHbIX Ablp: HOBbIN B3rnaA.

Marepust U1 YepHOMH AbIpbl. PUCYHOK Xy[0’KHHKA C caiiTa
http://www.universetoday.com.

To, 4To cynepmaccvBHasi YepHasi Ablpa UMEETCsl B LEHTpe
MOYTW KaXOoW ranaktukm Bo BceneHHow, Tenepb He Bbi3biBaeT
COMHEHWUI Yy acTPOHOMOB. 3TU YepHble Ablpbl MOMYT WUMETb
MWMAMMOHBI UMW Jaxe COTHWM MunnuoHoB macc ConHua.
OyeBMOHO, B OTNMYME OT YepHbIX Oblp 3BE3OHOW Macchbl,
CynepMacCuBHbIN TUM YEePHON Ablpbl (HOPMUPYETCA HECKOSbKO
WHaye, NpeanonoXUTENbHO GbICTPO CXMMasich (Konnancupysl)
HemnocpefcTBeHHO U3 obraka rasa, MNOMHOCTbIO MpornycKas,
Takum obpasom, 3Be3aHbIN 3Tan obpa3oBaHus. Ho 3TOT Tonbko
rMnoTesbl, a Nnoka acTPOHOMbI BCE ELLE HE 3HAKT B TOYHOCTH,
Kak obpasyeTcsi cynepMaccuBHas YepHas aplpa. Tem He MeHee,
(haKkT CyLLEeCTBOBAHWUS TUFAHTCKMX KONMarncapoB B LEHTpe
GOorMbLUMHCTBA ranakTukax ouveBuaeH. YTobbl  MPUOTKPLITH
3aBecy TalHbl  opMUpOBaHUS  «Cynepablp»,  y4eHble
uccnenyloT kBasapbl. HabniogeHus kBa3n3Be3fHbIX 06bHEKTOB
MoKasblBaloT, YTO CYNepMacCUBHbIE YepHble Abipbl SBMAOTCSH
npeacTaBuTeNnsMU paHHen BceneHHow. Keasapbl, B CBOW
ouepedb, OOHW U3 cambix sipkMX 06bekToB BO BceneHHoMn.
HecMmoTpsi Ha ruraHTCckue paccTosiHUS [0 HuX (Munnuapgbl
CBETOBbIX IEeT), pasmsafeTb WX MOXHO [axe B CUMbHbINA
nobutenbckuii  Teneckon. 3Ta sipkocTb 0bycrnaBnuBaeTcs,
onATb  Xe, MNPUCYTCTBMEM  YEPHOM  AOblpbl,  AKTUBHO
rormnoLLaLLen okKpyxarollee BelecTBo. [Mockonbky KBasapbl
OuYeHb [aneku, 3TO 03HAYaET, YTO OHU SIBMSIOTCS U OOHVUMU U3
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cambix cTapbix 06bekTOB BceneHHoi. 3HauuT, 1 YepHble Oblpbl
B HUX BO3HWKIU, MPaKTUYecku, ogHoBpeMeHHO. Kak e Bce-Taku
obpasyloTcsi cBepxmMaccuBHble YepHble Abipbl? 1o nepeomy
NpeanonoXeHNo, rPaBUTaLMOHHbBIE MOHCTPbI UMENW BecbMa
CKPOMHOE Hayano B BuAe OrpOMHON 3Be3dbl, KoTopas
npeBpallanacb B CBEPXHOBYH 3Be3dy, KonnancupoBana W,
HakKoHeLl, CTaHOBMIaCb YepHOW AbIpOn. 3aTeM NOCTENEHHO LSO
rnornoLleHne BelLecTBa YepHON AbIPON, Noka oHa He Habupana
cBepxmaccy. OTOT NpoLecc B HacTosiLee BPeMsi acTPOHOMbI
MOHMMaKT [O0BOMbHO Xopowo. CerogHsi, Hanpumep, Mbl
peanbHO Habniogaem ranakTuku, KOTOpble Ha MNPOTSHKEHUU
CBOEl 9BONIOLUN ObIBAOT Kak B aKTUBHOW, Tak U B CTaTUYHOWN
(hase B 3aBUCMMOCTU OT TOTO, B KaKOe BPEMS UX YepHas Ablpa
WMHTEHCUBHO MOrnoLwaeT OKpyxawwyo MmaTtepuio. Brtopas
BO3MOXHOCTb BO3HWKHOBEHMWSI CYNepMaCCUBHbIX YEPHbIX AbIp
COCTOUT B TOM, YTO OHU COPMMPOBANUCL HEMOCPEACTBEHHO
13 GOMbLUON Macchl OKpyXaloLen MmaTepum, NONHOCTbI0 MUHYS
3Be3aHbIi aTan. [lpodeccop Dr. Mitchell C. Begelman u3
OenaptameHta Actpocdusavkm wu [lnaHeT yHuBepcuteTa
Konopago HenaBHO ony6nvkoBan Ha 3TOT cyeT paboty «Did
supermassive black holes form by direct collapse?», koTopas
npeacTaBnseT u3 cebsa anbTepHaTUBHYO Teopuio 0bpasoBaHus
YepHbIX Ablp B paHHen BceneHHou. Bckope nocne Bonblioro
B3apbiBa BceneHHass oxnagunacb  HacTONbKO, 4YTO U3
NepBUYHOTO BOAOPOAA MOMMY HavyaTb (DOPMUPOBATLCS MepBble
3Be3gbl. [lo aToro BO BcenenHo# uapwna AeBCTBEHHas
yncToTa, npedlwecTsyollas reHepauun  3se3g.  [pum
hopMMpOBaHNM  OObIYHOW  3Be3[bl BELLECTBO CruvnaeTcs
CpaBHUTENbHO MeAsfieHHO, co3fdaBas MoHayany LeHTpanbHoe
CrylleHue, KOTOpoe Bce Oorblle YNMOTHSASICb, HauMHaeTt
HapalwuvBaTb Maccy, TeM caMblM CO3[aBas YCMNoBuS And
NPUTArMBaHNS BCE HOBbIX MOPLIMIA OKpYKalOLLEro rasa v nbinu.
Mocne Toro, kak Cryctok MaTepuum HabepeT [OCTaTOuYHYO
mMaccy, AaBIieHNe BHYTPWU €ro yBenM4MBaeTCs HaCTOMbKO, YTO
HauyMHalTCA TepMOsiAEPHbIE peaKuun C BbiAeNEHNEM IHepPruu,
M 3axuraetcsa HoBasi 3Be3ga. [locne 3Toro cosgaetcs
KOHBEKTMBHAs 30Ha, He nosBonsiowas 3Be3ge Oonblue
ynnoTHsaTbca.  O6pasyetca 6anaHc Mexgy TAroTeHueMm,
CTPEMSILLMMCS CKaTb 3BE3AY, U U3NyYEeHUEM U3 Heap CBETWUNa,
nogaepxvBaowymM BHewHne crnou 3Besfbl. Ho Dr. Begelman
paccuuTan, 4To ecnu yBenuMyeHne Macchl npeBblliaeT
HECKOIbKO [AeCATbIX [OONeni CONHEYHOW Maccbl B rod, TO
cepaueBuHa obpasylolwenca 3Be3dbl AOMMKHA CcTaTb Takon
NNOTHOW, YTO [Jaxe 3HEeprMm SAepHOro CnusHus He Oyaet
[OCTaTo4YHO, YTOGbl OCTAaHOBUTHL MPOAOIKEHWUE YMNMOTHEHUSI U
cxaTtusi. B pesynbTtaTte 3Be3fa yxe HUKOr4a He BO3HWUKHET, U Mbl
OyoeM uMeTb MPOCTO MaccuBHoe ob6nako Bogopoda, MMOTHO
cxaToe K LeHTpy macc. Korga, HakoHel, macca yBenuuutcs, a
pa3mepbl noa AeNUCTBUEM TSFOTEHUSI YMEHbLUATCSH HAaCTOMbKO,
4YTO [axe CBET He CMOXET BbIpBaTbCH M3 0OBATUI rpaBuTaumm,
TO Mbl MOMNYYNM WM3BECTHYIO HaMm YepHyi Ablpy. Ho BO3MOXHO
1 Takoe GbICTpOe CrnusiHMe BelecTBa B NOA0OHbIA MACCUBHbIN
06bekT? Beab B 0DObIYHBIX YyCMOBUSIX, Kak OblNo cka3aHo, 3TO
CNUsSIHWE MPOUCXOAMT JocTatodHo pfonro.  MoxeT, ecnu
reHepauuy MacCUBHOMO M KOMMAKTHOrO BOAOPOAHOro obraka
noMmoxet Heuto, nogobHoe TemHon Matepun! CornacHo Dr.
Begelman, B HekoTOpbIX CUTyauusiX, rae MMelTCs BHeLlHue
cunbl, Nogo6HbIE MOLLHON rpaBUTaLIMM OKPYXaloLero opeona
HEeBMOMMOrO  BeLUecTBa, MOXHO  3acTaBuUTb  OBbIYHYHO
GapuoHHyl0 MaTeputo cobupaTbcst B LEHTP hopmMumpytoLLerocst
crycTka ropasgo 6bictpee. [danee npouecc npeBpalleHuss B
YepHylo Ablpy NpoucxoauT cnepyowmmM obpasom. Korga macca
HaKOMMEHHOro ra3a npeBblllaeT HECKONbKO COSHEYHbIX Macc,
pa3mepbl 06pa3oBaBLLErocsl 06GbekTa HauMHaT YMEHbLIATLCS
nog AencteMem cobcTBeHHOro TAroteHus. lNpu JocTuxeHun
HeobxoaMMOro AaBneHnst HacTynaeT KpaTkuiA Nepuos CrusiHUs
S4ep U BO3HWKHOBEHMSI TepMosiAepHbIX peakumi. Ho macca
obbekTa npoporkaeT cTpemuTenbHO pactu  (bnaropaps
nomoLum TemHon Matepum), u, korga oHa gocturaet 100 conHu,
MOLUHas rpaBUTaUMsl MbITAETCH «MNOracUTb  Pa30XKEHHYHO
Tonky». OTa ¢asa npoucxogut  Tak  ObICTpo,  YTO
CBEpXTUraHTCKasi rMonyseBe3ga He MnornyvaeT LaHca, uYTobbl
co3patb GanaHc Mexay W3nyvYeHueMm W rpaBuTauuen, wu
nocnegHas HavMHaeT nocTeneHHo OpaTb Bepx. B koHeyHoM
cyeTe 0OBEKT HapalLMBaEeT Maccy 40 HECKOMbKUX ThICSY COSHL,
a TemnepaTypa NOAHMMAETCs OO0 HECKOMbKUX COT MWUIMIMOHOB
rpagycoB. Ha atom aTtane rpaBuTauusi, HaKoHeL, 3acTaBnsieT
YacTb HabpaHHOro BellecTBa ckonnancuposatbes. lNpu aTom

BO3HMKaeT YepHas gpipa ¢ maccon 10 - 20 conHeyHbIX, KOTopas
3aTeM HayvHaeT MornoLwaTb BECb OCTaBLUMICS (OKpYXXatoLuii)
matepuan. HausHas c 3Toro MOMeHTa uYepHasi Aplpa
a(hPeKTNBHO HapaliMBaeT Maccy, OOoCTuras MakCMManbHOro
YPOBHS, Npefcka3aHHOro Teopveii. B utore Takas yepHas abipa
CTaHOBUTCA CymnepmaccuBHOM, npeBbiwas Maccy ConHua B
MUMMUOHbI pa3. Tenepb MOXHO BEPHYTbCSH K YNOMSIHYTbIM
kBasapam. [lockonbKy B npouecce MOorfoLlweHns oyvepedHbIX
nopumm BellecTea npoucxoasit MOLLHbIE BCMbILLKM
PEHTIEHOBCKOTO U ramma- W3MyYeHusl, TO SPKOCTb WX
CTaHOBUTCA TeM Gonblue, YeM MacCUMBHEE CTaHOBUTCSI YepHasi
oblpa. M3nyyeHne OT Takux 4YepHbIX [Ablp, HECMOTPsl Ha
rPOMajHyo yaaneHHOCTb, MOXET OblTb CpaBHUMO C KBa3apamu
wnn, No KpaWHeh Mepe, C  MUHU-KBa3apamu. OTOT
KBa3n3Be3aHbIN 3Tarn, N0 KOCMUYECKUM MepKaMm, NPoaormKaeTcs
oyeHb Hegomnro - Bcero 100000 net. B peanbHOCTM Takue
00beKTbl €lle He HaWgeHbl, HO eCTb XOpoLne HOBOCTU:
«KBa3n3BE34bl-4epHble  Ablpbl» MOFYyT OblTb  OBGHapYXeHbI
MOLLHbIMK Teneckonamn. Ocobble Hagexabl Bo3naralTcs Ha
kocmuyeckunin Teneckon James Webb, 3anyck koToporo Ha
opbuUTYy [OMKEH COCTOSITLCS B GnivibkaiLLme roapl.

C/2007 F1 (LONEOS) - saipkas
oceHHnAA komeTa 2007 roga

Comal Z007T1 (McNaught
1007 Oclober 14,70 UT, 80 mm APQ 6.8 + cod Afemis, 1=1200
Otsenatory Taurus-1, Baran’, Belarus
Sergey E.Shurpakoy
H3obpaxenue c caiita Cepres Lllypnakosa http://cometbel42.nm.ru

Kometa C/2007 F1 (LONEOS), oTkpbiTas B MapTe 3Toro roaa,
no npenBapuTEnbHbIM pacdeTam AofkHa Obina ctatb camoi
SIPKOM KOMETOW OCEHW, NPEBbICMB 6 3BE3OHYK BENUYUHY.
Co6CTBEHHO, OHa YKe eto cTana. Tak, U3BeCTHbIn HabnogaTens
KomeT Banepuw KopHeeB npoHabnoaan KOMeTy
HEBOOPYXXEHHbIM rna3oM 16 okTsbps, oueHVWB ee bneck, kak
5,9m. Opyrve nobutenn acTpoHOMUM NPOBENM P YCMELIHbIX
HabnogeHuin Npu nomoun GuHoknen u Teneckonos. Ceprei
LLlypnakoB (M3BecTHbIi Habniogatens komeT w3 Bbenapycw,
UMEILWMIA  MOCTPOEHHYI0 CBOMMM pykamu obcepBaTopuio)
npouseen psig HabnoaeHu KOMeTbl, MO3BONSOLLMNA COCTaBUTb
TOYHbIA rpacmk u3MeHeHun ee 6Gnecka. MNpu nomowwm CCD
kamepbl Cepren caenan MHOXECTBO CHUMKOB KOMETbI, OAUH U3
KOTOpbIX Bbl MOXeTe BuAeTb 3fdecb. B okTsabpe mecsue nyTtb
KOMeTbl Nnponeran no co3sesanam Bonoc BepoHuku, Bononaca,
OeBbl, 3ven n Beco. bnarogaps pgocTtatoyHo 6GonbLiomMy
CKITOHEHMIO, HEBECHYD FOCTbIO MOXHO OblNo HabnopaTth Kak
yTpPOM, TaKk 1 B BedepHee BpemMsi. B camom Hauvane Hosbps ee
6neck gocTurHeT makcumyma (okono 4m). 3atem C/2007 F1
(LONEOS) bynet cmelaTbcst BCe Aarnblue Ha tor Mo CO3BE3aMto
CkopruvoHa 1 k cepefiMHe Mecsilia CTaHeT HEAOCTYMHa XUTENAM
Poccun. [ononHuTenbHble CBEAEHNS O CAMOWN SIPKOW OCEHHEW
KomeTe 2007 roga MOXXHO y3HaTb Ha cante
http://cometbeld42.nm.ru

lModbopka Hosocmeli ocywjecmeneHa Mo Mamepuanam C
cauma http://grani.ru (c nobesHozo paspeweHus http:/grani.ru
u asemopa Hosocmeli Makcuma Bopucoea) u nepesodam
Koznoeckozo AnekcaHdpa c http://www.universetoday.com.
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CyIIecTBYIOT HE TOJIbKO CBEPXHOBBIC, HO M TPOCTO HOBBIC 3BE3IBI.
@DaKkTHYECKH 3TO HECOCTOSBLIMECS CBepXHOBbIe Thma la. Bo3moxHa
CHUTyalus, KOrja mMacca 0eloro Kapimka B Pe3yJbTaTe yMEpPEHHOI
aKKPEIUM BEIEeCTBAa OOBIYHOM 3BE3/bI HE YCIEBACT JOCTHYb Hpeselna
Yangpacekapa. DTO BEIIECTBO MOYTH LETUKOM COCTOHT U3 BOAOPOJA,
KOTOPBIH NPH MaJCHUM Ha KapjiuK CXKUMAETCs, HATPEBACTCS U JacT
HayaJlo Teuio 1 Oolee TsHKeIbIM 31eMeHTaM. [Ipn 3Tom BhIIensercs
OrPOMHOE KOJMYECTBO Teluld, M ra3oBas 000J0YKa Kapiumka
pasieraeTcs IO KOCMHYECKOMY IIPOCTPAHCTBY. JTO TOXKE B3PEIB,
HO Hem3MepuMo ~ Oonee  cialblid, YeM  B3pbIB  CBEPXHOBOM.
W3zobpaxenue: www.popularmechanics.ru

B npolunom rogy acTpoHOMbI OTMEYanu MHTEPECHLIN OUNen.
30 anpensa  (unn 1 wmas) 1006 rompa B cosBesgum Bonka
3axrnacb 3sesfa, KoTopas CrycTs HEeCKONbKO AHel 3aTMuna
BeHepy. OHa Obina BMAHa B Te4EHWE HECKOMbKUX NeT, a NoTOM
ucyesna c Hebocsogja. Ee Bugenn Lwsenuapckne MoHaxw,
apabckne yyeHble M KuTanickMe acTpoHoMmbl. HabniopaTtenu
He NPeMUHYN1 3amMeTuTb, YTO CusiHMe HebecHoW rocTbu
cornepHuyano ¢ nyHHbeIM ceeToM. Celdac Mbl 3HaeMm, 4TO 3TO
6bina camas spkas M3 CBEPXHOBbIX, CBEAEHUS O KOTOPbIX
nmMetoTcs B MUCbMEHHbIX UCTOYHMKAX. Bnpouewm,
eHoMeHanbHbIi  Orneck 3TonM 3Be3dbl Obin  0BycnoBneH
HEe VCKIMIOYNTENIbHON  MOLLHOCTbIO  B3pbiBA, @ OTHOCUTESbHO
ManbimM paccTosiHuem o ConHeuHon CUCTEMbI —
7100 cBeTOBbLIX NeT, He CMAWLIKOM Aaneko Aaxe Mo Mepkam
Hawew anakTuku...

SN 1006 6bina nNepBoit CBEPXHOBOW, YNOMSIHYTOW B NETOMNMUCSX
MHOrMX 3emenb — OT HAnoHun p[o 3anagHon EBponbi.
B kuTancknx netonncax ecTb CBEAEHUS O CXOAHbIX 3BE3AHbIX
Bcnblwkax B 185, 386 n 393 romax. bonee paHHMX cBegeHui
HeT.

Mocne 1006 roma B [oTeneckonuyeckMe BpeMeHa Obinn
3aMeyeHbl Bcero u4eTblpe CBepxHoBble. [lepBas 3axrnacb
4 vionst 1054 roga 1 no Gnecky NpUGNU3UTENbLHO B LUECTb pas
npes3owwna Cupuyc (Bnpodem, SN 1006 6bina sipye ewle B CTO
pa3). B3pbiB SN 1054 otmetwnum Ha BnvxHem u [anbHem
BocTtoke, HO B €BpOMNEncKMx TEKCTax OH He 3HaYUTCA (He cuuTas
TYMaHHbIX HamMeKOB B WPNaHACKMX MOHACTbIPCKUX XPOHWKaXx).
BTopas cBepxHoBasi nosiBunace B Havane asrycta 1181 roga B
co3se3agum Kaccuonen n Gbina BugHa okoro nonyroga. O Hew
YNOMSIHYTO He MeHee 4YeM B BOCbMMW KUTANCKUX W SAMOHCKUX
TekcTax, arTakke B Tpydax npodeccopa [lapwxckoro
yHuBepcuTeTa AnekcaHgpa Hekama.

OuepepnHylo  3Be3fHYyD BCMbIWKYy Habnoganu 6 Hosbps
1572 roga, npuyem cHoBa B paiioHe Kaccuonen. 3To cobbiTve

a3Hble CBepxXHOBblE 3BeE3Abl

3apMKCMPOBaAHO BO MHOMMX €BPOMENCKMX MCTOYHUKAX, B TOM
yncne u B 3anucsax monogoro Tuxo Bpare. MNpaeaa, oH 3ameTun
BCMbIXHYBLUYIO 3Be3ay nuwb 11 HOsi6ps, HO 3aTo cneaun 3a Hew
uenbix montopa roga u Hanucan kHury De Nova Stella («O
HOBOW 3Be3ge»)— MNepBblii aCTPOHOMUYECKMN Tpyd Ha 3Ty
Temy. YeTBepTylo cBepxHOBY 3ameTunu 9 oktabps 1604 roga
mexay 304uakanbHelMu co3sesanammn CTpenbla n 3meeHocua.
Ee sipkocTb npeBocxoguna SPKOCTb BCeX 3BE34 W NIaHeT, 3a
ucknioyeHnem Berepbl. C 17 okTabps ee ctan usydatb MoraHH
Kennep, koTopbI, NnogobHo Bpare, nsnoxwn cson HabnogeHus
B otaenbHon kHure. SN 1604 okasanacb nocnegHen 3Be3nomn,
B30pBaBLUEViCA B Hallen [anakTvke, — nocrne Hee CBEPXHOBbIE
3aropanvce Nk 3a npegenamm Mneyxoro MyTw.

HoBbIx coobLueHuii 0 NoaobHbIX 3Be3aax He ObiNno BMMoTh A0
cepeauHbl XIX ctoneTus. B 1848 rogy B co3e3gunm 3meeHocua
aCTPOHOMbI yrnsaAenyt o4eHb crabyto BCMbILLKY, BUAVMYIO MOYTU
Ha npegene BO3MOXHOCTEN HeBOOPYXeHHoro rnasa. Oxa
He LUMa HW B KaKkoe CPpaBHEHMe CO CBEpKaloLMMKN Kpacasulamm
1006, 1572 n 1604 rogoB u Kk Tomy e bbicTpo nmoracna. Ee
ofHa 3Be3Jo4ka HeHafonro (Bcero Ha AeBsATb CYTOK) MUrHyna B
cosse3gum CeepHoit KopoHbl B 1866 rogy. 3aTto B 1885 rogy
aCTPOHOMBI cmornu Hacnaxgartbcs nmuespeHnem
[ONrOBPEMEHHON  BCMbILWKW, BWMAWMOW, nNpaBha, nub B
[OCTaTOMHO MOLLHble Teneckonbl. [1o3gHee BbISCHWIOCH, YTO
aTa 3Be3fa npuHaanexana camoun 6nuskon k MneyHomy [MyTu
KpynHom  cnupanbHOW  ranaktuke M31—  TymaHHOCTU
AHgpomeabl.

CBepxHOBble 06peTalT UMs

ACTPOHOMBI ~ Hayuunucb  OMpeaensTb  MexranakTuyeckue
paccTosHMA MUWb B KOHUE nepBon 4eTBepTn XX cTOoneTtus.
Crano SiCHO, YTO HEKOTOpble M3 HOBbIX 3BE3[ W3Ny4alT B
ThiCAYM pa3 Gonblue 3Heprum, Hexenwu octasnbHble. B Havane
1930-x ®pen LiBukkn B nekumsax ans acnupantos Kantexa ctan
Ha3blBaTb 9KCTPEManbHO SPKUE BCMbIWKA «CBEPX-HOBLIMMY.
TepMuyH NpUXNACS, XOTS CO BpeMeHeM nuLimricsa geduca.

B 1934 rogy LUsukkm wn Banbtep baage npeactasunu B
AmepukaHckoe — ¢umanyeckoe — obwectBo  goknag  «O
CBEPXHOBbIX», COAEpXaHWe KOTOpOro Monano Ha CTpaHuubl
razer. OHM BbIMUCIUMK, YTO B TeYeHWe Mecsua TUNU4Has
CBEepPXHOBas NOCbINaeT B NPOCTPAHCTBO CTOMBbKO CBETA, CKOSbKO
nsnyyaet Hawe ConHue 3a 10 mnH net. CoaBToOpbl NPULINK K
3aKIIOYEHNIO, YTO Takoe BO3MOXHO IMWb MPU YaCTUYHOM
npeBpalleHnun Maccbl 3Be3fbl B Ny4YeBYIO OHepruio B
COOTBETCTBUM C popmynoni OuHWTenHa. [loatomy OHM
NpeanonoXunu, YTo B3pbiB CBEPXHOBOW «MpeAcTaBnsieT coboit
TpaHcopmMaumio 0bbIYHON 3Be3bl B HEWTPOHHYIO, COCTOSILLYHO
B OCHOBHOM W3 HEMTpOHOB. Takasi 3Be3da [oikHa obnapatb
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OYeHb ManbiM paguycoM W COCTOSiITb U3
3KCTpeMaribHO BbICOKOWM MIIOTHOCTMY.

Baage u LBuKkM He nepBbIMKM [OMYCTUNM CyLLECTBOBaHUE
3Be3q U3 sigepHon matepun, 3a ABa roja [0 HUX 3TO caenan
JleB JlaHpay. OpHako «HENTpOHU3aUMsA» 3BE3[HOro BeLlecTBa
KaK npuvyvHa EeHOMEHanbHOW MOLLHOCTU CBEPXHOBbIX —
uenukom nx nges. Npasaa, baage, ckopee Bcero, He NpUHMMan
ee Bcepbe3. ABOT LIBUKKM pa3BepHyn uenyl nporpaMmmy
nomcka CBEPXHOBbIX C MOMOLLbI 18-AlonmoBoro Teneckona c
hoTokamepoii, npnobpeTeHHoro 3a cyeT doHaa Pokdennepa.
Yxe Kk oceHn 1937 roga, Bcero 3a rog HabnoaeHun, OH
obHapyxun Tpu cBepxHoBbIX. [locrne HanageHusl sINOHLEB Ha
Mepn-Xap6op nporpammy CBEpHynu, HO B MUpPHblE BpeMeHa
oxoTa Bo3obHOBMMacb, W K koHuy 1980-x Konmu4yecTBO
3aperncTpuMpoBaHHbIX CBEPXHOBbLIX MPEBBLICUMO LUECTb COTEH.
A 3aTeM HacTana apa KOMMbTEPU3OBaHHBLIX TBEPAOTENbHbIX
Kamep, 1 3TU 3Be3[bl CTaNN CYMTaTh Ha ThICAYM.

BellecTsa

KPWBbBIE CBETUMOCTH ANA
4 { CBEPXHOBbIX THMA 1A U TMPA I

THN 1A
L)

CBETMMOCTE (CONHEYHBIE EQUHMLUEN
[ |

] @ ] =
0 50 100 150 200
KONWHYECTBO OHEW C MOMEHTA B3PbIBA
Kpussie cBeTumocTu Ui cBepxHOoBBIX THIa SN Ia u SN 1L
W3zobpaxenue: www.popularmechanics.ru

Oka3blBaeTcsi, OHU pa3Hble
MepBble 12 cBepXxHOBbIX, cchoTorpadmnpoBaHHbIX LIBMKKM 1 ero
accuUCTEeHTOM [XOHCOHOM, Bbirnsiaeny nogobusimu apyr gpyra.
OpHako B 1940 rogy [xoHCOH oBHapyxun 13-i0 CBEPXHOBYHO,
He MOXOXYID Ha MNpoYMe HU OMHAMUKOW CBEYEHUs, HU
cnekTpanbHbIM COCTaBOM.
[loBONbHO CKOPO BBIICHUIOCH, YTO
W Takve 3Be3fbl BMOMHE TUMUYHbI.
Mx cTanu HasbiBaTb CBEPXHOBbLIMU
Tuna Il a npeALecTBeHHUL,
oTHecnn Kk Tuny l. Moyt uyepes
rnonBeka B HEM  Bblgenunu
cemernctBa la (umeHHO  ero
npeactaButenen Habnmiogan B
1930-e roabl LiBukku), Ib un lc.

lpadhmk 3aBUCUMOCTM  BUAOMMOM
SAPKOCTU OT BpPEMEHW HasbiBaeTcs
ceeTtoBon kpuBon. Y Bcex SN la
CBETOBbIE KPMBbIE OYEHb MOXOXM.
B TeyeHne  OByx-Tpex Hegenb
rnocre BCMbIWKM Gneck 3Be3fpbl
BO3pacTaeT B HECKONbKO pas,
npoxoauT yepes
KpaTKOBPEMEHHbIA  MakcumMym u”
napy Hefernb CHWXaeTCs B TakoM
Xe Temne. 3aTtemM Bugumas
SApKOCTb MagaeT Mo  nnaBHOM
9KCMOHEHTE, YMEHbLLAsCh Kaxaple
cyTkn Ha 1% (06blMHO roga yepes
nontopa  3Be3da  CTaHOBUTCS
COBEpLLEHHO HepasnM4mMmon).
YSNII APKOCTb Bo3pacTaeT
NPUMEPHO TaK e, B TeYeHue
Hefenb 1 faxe MecsaueB OCTaeTcs
MOYTU MaKkCUManbHOW U NULb
MOTOM HaYMHaeT YMeHbLuaTbCs,
npuyem megneHHen, yem y SN la.

obwero uenTpa Macc

YEEAHUHBA R CEOK MECCY

Ha aton crtagum 6neck 3Be3gpl @

MOXeT NafaTb W MO OKCMOHEHTE,
HO 3TO He obLuee npasuno.
AbcontoTHass cBeToBasi SPKOCTb
GonbLUMHCTBA CBEPXHOBLIX TMNa la
Ha nvke cBeYeHns naet

Abl, YEENHYHMIAR CEOMH MICEY

One ypesge obparysT cHOTE MY,
rae ouw oipawaoTcs BoKpYT

3pEaga © MEHRWERA MACtCoOA oTCa-
chimaeT aTuochepy NApTHERSE,

Benmi KapamKk HOMMHOET OTCACKE
naTe aTwocthepy GonwiweR ane

OTHOCWUTENBHO HebornbLion pas3bpoc (4TO U MO3BOMMIO
MCnonb30BaTh UX Kak 3TanoOHHbIE CBETUMbHUKN A5 U3MEpeHns
KOCMUYECKUX PacCTOsiHWM, CM. CTaTblo «TemHass CTOpoHa
BcenenHown», «MM» Ne7, 2007), B To Bpems kak y SN Il oHa
CUINbHO MeHsieTcs. [laxe B MakcMMyMe akTUBHOCTM CBEPXHOBbIE
BTOPOrO TUMa CBETAT B HECKONMbKO pa3 crnabee, Hexenu ux
TOBapKu U3 NepBoro ceMencTBa.

M ato ewe He Bcé. B cnektpax SN |l B M30bITke NpucyTCTBYHOT
nuHuUKM ncnyckaHmns Bogopoaa, ay SN la mnx Het BoBce. SN la
BCMbIXMBAIOT M B MONOAbIX, ¥ B CTapbIX 3BE34HbIX CKOMMEHUSIX,
W faxe B SMNMNTUYECKUX ranakTukax, KOTopble COCTOAT B
OCHOBHOM W3 MarioMaccyBHbIX OCTbIBalOLMX 3Be34. HanpoTtus,
SN Il npenmyLLEeCTBEHHO HabnoaaTCst B pykaBax cnvpanbHbIX
ranaktvk. CyllecTByloT ¥ dpyrve pasnuuus. B obwem,
3Be3fHble OOMObl SIBHO W3roTOBMSAT MO HEOAWHAKOBbLIM
YyepTexam.

SN la. Cyab6a 6enoro kapnuka

TeopeTnyeckyio Mopenb CBepxHOBbIX Tunala B 1960 rogy
paspabotanu 6puTtaHckun acTpodmsuk OGpen  Xoun u
amepuKaHCKuin  pusmk-agepink Yunbsm Paynep. Heckonbko
nosgHee OONbLION BKNaa B MOHWMaHWe WX NPUPOAbl BHEC
actpoHom u3 FTAUW HOpun TMckosckui. C Tex nop moaenb
He pas COBEpLUEHCTBOBANM, HOB CBOEN OCHOBE OHa TaK U
He usmeHunacb. «BspbiByaTtkoii» ans SN la cnyxat 6enble
KapnukW, nerkue, HO OYeHb NMOTHble 3Be3Apbl, NoTepsiBLIMe
CNOCOBHOCTL CXMraTb aAepHoe TonnMeo. Yem Taxenee 3sesaa,
TEM CUIIbHEE OHa MOXET Pa3orpeTb CBOK LIeHTpanbHYyl0 30HY.
3Be3gbl C Maccol He 6ornee BOCbMW COMHEYHbIX CMOCOGHbI
HakanmuMTbCA nuWb OO0 TemnepaTypbl, [OCTATOYHOM  Ans
obpasoBaHusi yrmepoga u kucrnopoga. 3ateM  3Be3fa
npekpaliaeT TepMOsiAepPHbI CUHTE3 M cOpacbiBaeT BHELLHWE
crion, copepxaiwve 6Gonee nerkue anemMeHTbl — BOAOPOA U
renun. OcTaeTcsi OCThbIBaloLLEee KUCITOPOAHO-BOAOPOAHOE SAPO0,
no macce npumepHo pasHoe COorHLYy, HO B CTO pa3 MeHbluee Mo
onameTpy. OTo 1 ecTb Benbii kKapnuk.

Cynbba oamHo4Horo 6enoro kapnuka — MeanieHHoe yMypaHue.
A BOT NMpW HanmuyiMn obbIYHOW 3Be3Abl-kOMMNaHbOHa C CUIbHO
pasgyToi aTMocepon  Kapnuk  HauuMHaeT  yBenuyvBaTb
cobCTBEHHYI0O Maccy, oOTcacbiBasi CBOUM TSArOTEHWEM ee
BewecTtBo. OpHako OH crnocobeH COXpaHsiTb YCTONYMBOCTb
onpepeneHHblXx rpaHuuax. Bewectso  6emnoro

b B

Banee MECCHOHER INEIQA CTAHS-
EMTER FAFGHTOM, B aTMocthepa
pEAGYRAEETCH

CHETEME W3 QEYX JEEI[ W raNa,
OTESYAHHOMD NI ﬂmﬂ:dﬂ!pil
OfHOR, NOCTENEHHO CHHMBETCA

[8]

DbpaayeTce guodnan ageagHan
EWETEMA, ORMHH W3 NBPTHEPOR KOTO-
pofl — Benuil KEPNNE, OCTHBKWEE
KMCNOpOoOMO-R0QOPOAKOC RAPD

Bwuwwd ruranT cOpacs saeT

BWE WHWE EAOH, COCTORILAE N3
NEMKHK JNEMENTOR, W CTAHOBWTCA
Benwim wapnuKo M

Bapum Genoro xapnwka, kax
APBAKNG, PEIEYLISET AUCEHY I
EHETEMY

Kax Tonuxo macca kapanwka npeasi-
WAET KEMTHUEEKYID, I Br0 AAPE HE-
4MHAKTCR TERMORGEPHRIE PEAKLHMN
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Kapnuka — 3TO aToOMHble siapa, TMOrPyXeHHble B ras,
obpa3oBaHHbIN  0606LLECTBNEHHBIMU (KaK TFOBOPAT  OU3MKMU,
BblPOXAEHHbIMW)  3nekTpoHamu. [laBneHwe 9TOr0 rasa
NMPOTMBOCTOUT CUre TAFOTEHUS NULWb OO TeX Nop, noka macca
Kapnuvka octaeTcs MeHblle npefena Yangpacekapa (1,4 maccol
ConHua). Mo ero JOCTWXEHUM KaprvKk CXumaeTcs, ero Hegpa
GbICTPO pasorpeBatoTcs, " Tam HauMHarTCs
BbICOKOTEMMNEPATYpHblE TEPMOSIAEPHbIE peakuun, NpusBoasLimne
K 0bpasoBaHuio Kenesa u ero cocenen.

3Be3na B paspese. SIIpo «IoropeBiiei» 3BE3/bl COCTOUT U3 JKenesa
(nanpluie sAepHBIl CHHTE3 BO3MOXXEH TOJNBKO C IOIVIOIICHHEM
sHeprun). BOKpyr spa Haxomsrcsi o0OJNOYKH M3 KPEMHHS, HEOHa,
KHCIIOpOAa, Yriepoja. BHENIHHE CIION COCTOST M3 TeNusl U BOAOPO/A.
N3obpaxenue: www.popularmechanics.ru

MockonbKy pagunyc Kapnuka o4eHb HeBEMUK, MPOoLecC SiAEPHOro
rOpPeHus  pacnpocTpaHseTcs MO  HanpaBleHWio K  ero
NOBEPXHOCTW. JTO  He AeTOHaLUMsl, a VMEHHO CropaHue,
He COMpoBOXAaloLeecsi  BO3HUKHOBEHVWEM  yAapHbIX — BOJSH
(tako  npouecc HasbiBaeTca  gedpnarpaument).  DpoHT
Aednarpauum nopoxgaeT BOMHbI AABMEHWUSA, HanpasreHHble K
NOBEPXHOCTW 3Be3abl U OyKBanbHO paspbiBaloLne ee U3HYTpU.

TEHEANDrWYECKDE APEBD 3IBE3N (ND MACCE)

7

oY el EWTE BT F T

3Be3fa MrHOBEHHO MpeBpaLlaeTcs B paclumpsioleecsi obnako
nnasmbl, HarpeToe [0 MUNMWapAoB rpagycoB. OTa MoAenb
XOpOLUO cormacyercs C acTPOHOMWYECKUMU HabnoaeHUsiMu.
Jlerko noHATb, NOYeMy TUMWYHbIE NPEeACTaBUTENU cemencTea
SN la He cruwKOM pasnuyaroTcsi MO abCONMTHON APKOCTU: OHU
poxgalTcs M3 3Be3q C MNPUMEpPHO OOMHAKOBOM Maccowm
(npaBaa, ANa TOYHOW KanMbBpOBKWM MX CBETUMOCTU NMPUXOAMTCSH
npvHMMaTb B pacyeT OpMy CBETOBbIX KpuBbIX). [MOHATHO
Takke, NMoYemMy B UX CMEKTpax OTCYTCTBYIOT NMMHUM BOAOPOAA:
ero y Genbix kapnukoB npocto HeT. Mopgenb Aednarpauuu
XOpOLIO OOBLACHAET U HavanbHylo asy cBeveHus (MOACKOK u
ObICTPLIA CMafg), W HanmuyuMe CchekTparnbHbIX NUHUA MHOMUX
TSDKEMbIX 3NEMEHTOB.

A B YEM npuYMHA SKCMOHEHLUMaNnbHOrO NajeHus SpKocTu?
[MOHYLUMIA  KapnWK MOpPOXAaeT PagvoaKTUBHBIA  HUKENb-56,
KOTOPbIA NEPEXOAUT B PaavoaKTUBHBIA kobanbT-56, a ToT — B
CTabunbHbIN N30TON Xenesa (CBepXHOBbLIE 3TOrO TWMa Kak pas un
cnyxaT KOCMWUYeCKMMW xernesopenartenbHbiMu  habpukamu).
B xone pacnaga kobanbTa reHepupyeTcs ramma-usnyyeHue,
KOTOpOe HarpeBaeT OCTaTKM B3OpBaBlUENCS 3Be3dbl WU
3acTaBnsieT WX WHTEHCWBHO CBETUTbCS B PEHTTEHOBCKOM U
BMOMMOM AmanasoHax. [lepuog nonypacnaga kobanbta —
77 CyTOK, 1 €ro KOHUEHTpauua nagaet UMeHHO Ha 1% B CyTKW.
PoxpaeHue cBepxHoBow Tuna ll

CeepxHoBble Tunall poxgatorcs uwHadve. WX  TunuyHble
npealecTBeHHNKM —  monopaple  3Be3dbl  (bonee  pecAtn
COJTHEYHbIX Macc), NpevMyLLecTBeHHO obuTalolwue B pykaBax
cnupanbHbIX ranaktuk. B dwuHane KopoTkoW  (HEeCKOmnbKo
MWNSIMOHOB IET) XW3HU Takon 3Be3dbl Y Hee obpasyetcs
xenesHoe s4po.

OT0 AApO, KaK NyKoBuLA Yellyen, NOKPLITO CIOSMU KPEMHUS U
OPYrMX Nerkux 9feMeHTOB W 3aKMioYeHO B  BOAOPOAHYIO
obonouky. Ecnm B OKpecTHOCTSX sapa NpodorhkalTcs
npouecchbl TEPMOSIAEPHOrO CWHTE3a, ero macca pacTeT wu
fpocTuraeT npegdena Yangpacekapa.

IpequiecTBEHHUKH CBEPXHOBBIX THMAa I[— Monoaple 3Be3ipl ¢
Maccoil 0osiee IecATH CONHEYHBIX, PEUMYLIECTBEHHO OOHTAIONINE B
pyKaBax CHHPIbHBIX TanakTHK. OHHM JKMBYT BCEro HECKOJBKO
MUJUTHOHOB JIET, IOCJIE 4Yero y HUX o0pasyercs Xele3Hoe sipo,
KOTOpOE, KaK JyKOBHI[A YCLIyeH, HOKPHITO CIOSIMH KPEMHUS U APYTHX
JerKUX OJIEMEHTOB M 3aK/IIOYEHO B BOJOPOAHYIO OOOJIOUKY.
N3obpaxenue: www.popularmechanics.ru
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CylmiecTByeT HECKOJIBKO CLIEHapUEB 3BOIIOLMH 3Be3/pl. IIpn Macce ot
20 1o 100 comHeYHBIX NMPOUCXOTUT MOJHBIA KOJIAIc — oOpasyercs
4yepHas JbIpa, a y 3Be37 ¢ Maccoi 10—20 coMHeUHbIX — HEeC)KHMaeMbIe
HelTpoHHbIe aapa. [InoTHocTh BeriecTBa B TakoM siape B 100 TpiH pa3
BEINIE IUIOTHOCTU BOJBL. BHemHue ciou majgaroT Ha SIpO, BOSHHKAET
yoapHas ~ BOIHA M TIPOUCXOOUT  B3pBIB.  l300paxkeHue:
www.popularmechanics.ru

[MockonbKy enes3o He CMNOCOGHO K TepPMOSAEPHOMY TOpPEHMIO,
S0pO  3Be3dbl  NOA4  AaBlEHWEM  Bbllenexallux CroeB
CXKMMaeTCsi CO CKOpOCTbI, cocTaBnstowen o 20% CBETOBOW.
OnNeKTPOHbI MPUXMMAIOTCS K siApamM atoMoB Xernesa 1, 06pasHo
rOBOPSsi, CNMBAKOTCS C NPOTOHAMM, NPEBPALLAsiCb B HEUTPOHbI U
HenTpuHo. HewWTpuHO nokmpalT 3Be3dy, yHocss € cobow
3HEepPrMI 1 oxnaxpas cepaueBuHy 3Be3dbl, OaBneHue ee
BelllecTBa MajaeT, OTYEro TEMM CXaTusi TONbKO BO3pacTaerT.
OTO npoucxoauT 3a CUMTaHble CeKyHAbl, MO3TOMY BHELUHWE
crnou 3Be3dbl He ycreBalT HWYero mno4vyBcTBoBaTb. Ha aton
cTaamu BO3MOXHbI ABa cleHapusi. 3Be3abl ¢ maccol oT 20 go
100 conHeyHbIX Macc KOmnnancupylT MOMHOCTbIO M JaloT
Hayano 4epHbIM Abipam (Mopowi faxe 6e3 BCMbILKM, TO €CTb
6e3 poxaeHusi CBepxHoBoOMW). Y 3Be3n B [AuanaszoHe 10—
20 conHeyYHbIX Macc 00pa3sylTcs Heckumaemble sapa U3
HEWTPOHHOM MaTepun, NNOTHOCTb koTopow B 100 TpnH pa3s
npeBbllWaeT NMOTHOCTL BoAdbl. BHelwHue criou 3Be3gpl noa
OencTBueM  TAroteHuss  obpylumBalTcd Ha  S0p0 U
«OTCKakMBalT» OT Hero CO CKOPOCTbIO B [AECHATKM ThICAY
KMNOMETPOB B cekyHAy. MockorbKy 3Ta CKOPOCTb 3HAYUTENBHO
npeBbILLAET CKOPOCTb 3BYKa B 3BE3[JHOM BeLLECTBE, 06pa3yeTcs
yAapHasi BorHa, OykBanbHO paspbiBaloliasi 3Be3fly W3HYTPW.
OT0 yxe HacTosILMIN B3pbIB — He Aedrarpaums, a AeToHauums.
Mo Bcell BeposTHOCTM, €My MOMOrawT TaK Ha3sblBaeMmble
TENnoBble HEWTPUHO, NpuUXoasdwme U3 HENTPOHHOro SApa,
HarpeToro [0 COTEH MWMNUapAoB rpagycoB (UX He cneayet
nyTatb C HEATPUHO NEPBOW BOSHbI, NMOSIBUBLUMMUCS Ha CBET B
npouecce HeWTpoHu3auum sgpa). CormacHo MOAENbHbIM
BLIYMCIIEHMSIM, OHU YHOCAT nopsigka 10* mxoynein sHepruu.
lMnoTHocTb BellecTBa 3Be3[bl CTOMb BbICOKA, YTO Jaxe
BCEMPOHUKAaIOLME  HENTPUHO  YacTMyHO  (NpumepHo 1%)
MOrMoLWATCA U HarpeBatoT BHELUHWE CIOW, YBENuWYMBasi cuny
B3pbiBa. OT 3Be3abl ocTaeTcsi AeOPMUPOBAHHbIA HENTPOHHBIN
lwap PpaguycoM B HECKOMbKO KWITOMETPOB, OKPY>XEHHbI
pasneTatwoLlmmcs obnakom ceeTseincs nnasmbl. MnasmeHHbI
CryCTOK OCTbIBaeT He cpa3sy, Tak YTO Ha NepBbIX NOpax APKOCTb
CBEPXHOBOW yMeHblUaeTcs BecbMa mepaneHHo. OB6blYHO OHa
COOEPXKUT HECTrOpeBLUMNI BoAOpOA (KOTOpbIN U oBHapyxuBaeT
cebsi Ha cnekTporpammax). Tam MOXeT NpuUCyTCTBOBaTb MU
pPaAnoaKTBHBIA KOBanbT, KOTOPbIN AAeT 3KCMOHEeHUManbHyo
cBeToByl0 KpuBytlo. A otkyaa 6Gepytca SN Ib unlc? «Takve
3Be3/1bl OTKPbINY He Tak AaBHo, B 1985 roagy. dakTuyecku ato Te
e CBEepXHOBble BTOPOro TuMa, TONMbkO GefHble BOOOPOAOM
(cBepxHOBbIM Ic He xBaTaeT ewe u renus). MNpuHATO cuuTaThb,
UYTO OHW NULLIMIUCL BHELUHUX CMOEB elle [0 B3pblBa, YTO U
obbsCHAET 3TM aHomanuu, — pacckasbiBaeT "lMonynspHon
MexaHuke" cneuuanuct Mo CBEpPXHOBbIM, aCTPOHOM U3
KanndopHuinckoro  TeXHOMNOrnM4yeckoro  WMHCTUTyTa  Anucus
Copepbepr. — Tak u4to cBepxHoBble |b wulc noxoxum Ha
CBEpPXHOBble la nuWb NO HEKOTOPbIM  CreKTparbHbIM
XapakTepucTukam, aHe no dwuandeckon npupoae. Axanus
CBeYeHVs cBepxHoBbIX Tuna |l Takke no3BonseT nogpasfenuTb
WX Ha rpynmbl, HO 3TO Y& TOHKOCTUY.

e NARDAET ALPD

MexaHuszM 00pa3oBaHHs CBEPXHOBBIX 3Toro Il THma 3HaYHTETHEHO
ormmmyaercst ot SN la. IlpemmectBennnku SN II - Gomee momonbie
3BE3[bl, W BTOpas 3Be3Ja B JaHHOM ciydae He Tpelyercs.
N3o6paxenue: www.popularmechanics.ru

Heo6bl4Hble cBepXHOBLIE

18 ceHTabpsa 2006 roga 6Gbina 3aperMcTpupoBaHa CTpaHHas
cBepxHoBass SN 2006gy. Ee cBeT npuwen wu3 ranaktuku
NGC 1260, otcTtosiwen ot 3emnu Ha 238 MINH CBETOBbLIX JET.
Makcumym ee abCoMOTHOW OMTUYECKON SPKOCTM OKa3ancs pas
B NATb Bbllle TUMMYHOTO At CBEPXHOBbLIX Tuna la. JToT
deHoMeH cHavana  OObACHANM  TeM, YTO  Kapruk-
npedLlwecTBEHHNK B30OpBancs He M3-3a akKpeuuun BellecTBa
KpacHOro ruraHta, a 6narogapsi NnpsiMoOMy CTOSIKHOBEHMUIO C €ro
aapom. Ho BoT kak o0ObsACHAeT npousoweglee OAUH U3
nepsooTkpbiBaTenern SN 2006gy npodeccop Texacckoro
yHuepcuteTa Kpeir Yunep: «AHann3 peHTreHOBCKOro crekTpa
nanydyeHna SN 2006gy paeT OcHOBaHMA nonaratb, 4TO ee
nonHas MOLLHOCTb CTOKPAaTHO MpeBbillana HopMy, a Ha Takoe
Genbiii kapnuk He cnocobeH. SN 2006gy o B3pbiBa TsHyna Ha
150 conHeyHbIx Macc. BblumcneHuns nokasanu, 4TO 3Be3fbl C
mMaccon  Gonee cTa  COMHEYHbIX  B3pbIBAlOTCS no
cneuudunyeckoMmy  cueHapuio.  TemnepaTtypa ux  siaep
BO3pacTaeT CTOflb BbICOKO, YTO yXe Ha CTagun cuHTe3a
KMcropoga B HUX B U300MNuM MOSIBNAIOTCA raMma-KBaHTbI
o4eHb BbICOKMX 3HEeprui, KoTOpblE, CTarnkueasce,
npeBpaLLaloTCA B 3N1EKTPOHHO-NO3UTPOHHbIE Napsbl. M3-3a atoro
NNOTHOCTb FramMMa-u3nyyYyeHns YMeHbLUAeTCs U BHELUHWE Crou
3Be3fpl MafalT B ee LeHTp. JTOT mnpouecc Tak pasorpeBaeT
3Be3gHble Hegpa, YTO B HMX HauMHalOTCA TepMosiaepHble
peakuun, B XOode KOTOPbIX CUHTE3VWpyeTCA psaf  TsKenbiX
anemeHToB. [laBneHve B 3BE3OHOM SiApPEe BHOBb PE3KO
BO3pacTaeT, U OHO B3pbIBaeTCH, He ycrneBas CKornancupoBarb
B YepHylo Ablpy. Tako nyTb IBONIOLUM CBEPXTSKENbIX 3BE3[
6bin npeanoxeH B Teopun 40 neT Hasag, U A gymakw, 4To
Tenepb Mbl €70 YBUAENU Ha Aeney.

Anekcel JlesuH, «[lonynspHasi MexaHuUKa»
Crarbs afgantipoBana c caiita http://www.popmech.ru
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1(apcmeo Kaccuoneu
(ocennee nebo)
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Cossesaue Kaccuonen.

MHorve coBpemMeHHble Ha3BaHWsA CO3BE3aui CBS3aHbI
¢ ApeBHerpeyeckol mudgornorveit. Ha Hebo nepeHeceHb! Lienble
CIOXKETHble JIMHUA — TMOPON U3 HECKOSIbKMX MNEepPCOHaXeN.
PasrnagpiBas 3Be3gHble  kapTbl unu  nobysAcb  peanbHbIM
CUSIHWEM 3Be3[, HEeBOJIbHO 3ayMbIBaELLbCS O CBSA3U BPEMEH U
o cyabbax yenoBeyecTBa. YTO ANa Hac co3se3gna? YCnoBHble
rpynnbl 3Be34 Wi yvactku Heba? Unu xxe — XMBOW MamsTHUK
KynbTypbl, unnilcTpauus,  UnNuM - faxe...  Cnektaknb?
MocmoTpuTe Ha HebO OCEeHHeN HOYbIo, MPUMEPHO B CepeaunHe
okTAbps, roe-To B 22 Yaca. Hepaneko oT 3eHuTa Bam 6pocutcs
B rmasa rpynna wu3 5 sdApkux 3Be3g (2-3 BenuuuHbl),
pacnornoxeHHbix B dopme naTtuHckon Oykebl W (unu M).
Kctatu, B no6oe apyroe BpeMs roga u CyTOK ee MOXHO Nerko
HanWTK, nposeds nuHMIO Yepe3 Muuap (cpegHiolo 3Be3gy B
pyyke KoBla Bonbwon Measeauubl) u MNonspHyto 3Besgy. Kak
n KoBlw, 9T 3Be3dbl HWKOTAA He 3axoAsaT 3a TOPU3OHT B
CpeAHUX LUMpoTax.

Kaccuomnest — nebecnoe W. ®oto Esrenns Kouepruna (bpstack)

lMepen Hamn - cosse3gme Kaccuonewn. 310 ogHO 13
OPEBHUX CO3BE3AMIA, M3BECTHbIX €Lle B aHTUYHble BpPeMeHa.
Cyna no mudam, Kaccvones Obina uapuuein Sduonuu.
OpHaxabl  9Ta  CBOEHPaBHAas  XEHWMHA  HEeOCTOPOXHO
noxsacTanacb CBOEW KpacoTOW, 3asBMB, 4YTO OHa MpeKkpacHee
Hepeug - MOPCKMX  HUM. PasrHeBaHHble Hepeuabl
obpatunucb ¢ xanobon k [MoceioHy, a TOT Hacnan Ha
Odmonnio  rMraHTckoe  MOpcKoe  4Yyaosuuie (MO OAHUM
BapuaHTaM nereHabl, rMraHTckylo pbiby, no Apyrum, kuta, a
TpeTbW yTBEPXKAAoT, 4TO 3TO ObIn ApakoH). Yyaosuile noegano
Xutenew CTpaHbl, U 4TOBbLI YMUMOCTUBUTL €ro, Myx Kaccuonew,
uapb Lledpeit, BbiHyAeH Obin NPUHECTM B XEPTBY MX A0Yb —
uapesHy AHgpomegy...

= T
Angpomena. I'toctas Jlope.
MpukoBaHHast Kk ckarne, AeBYLUKa Xaarna nosiBreHns 13
BOAbl YyAOBULLA, HO BMECTO Hero yBupena [lepcesi — repos,
KOTOpbIA HE3a4omMro nepesg TeM C NMOMOLLBIO NTOBKOW XUTPOCTH
ybun roproHy Megysy, y KOTOpOW Ha ronoBe BMECTO BOOC
LUEeBENUNUCh SA0BUTLIE 3MeN, a B3rnag npespaLllan BCe X1Boe
B KameHb. [lepcen oTpybun Mepyse ronoBy, rmsgs Ha ee
OoTpaXkeHWe B 3epkaribHO OTMNONMPOBaHHOM LWmMTe... M3 Tena
Mepnysbl Bbickouun Kpbinatbld koHb [lerac. Cemnvac ronosa
Mepnysbl nexana B meke, u Nepcen, Hegonro Aymasi, BblHYM
ee 1 nokasan 4yaoBully, nokasaBlleMycsi U3 BoAbl. Barnsig
FOpProHbl K MOCfie CMepTM CcoxpaHun cBow cuny. Kut
npeBpaTUIca B KaMeHb... OTO — OAUH U3 CaMblX NMOMNYNAPHbIX U
B HalM OHWU CHKETOB aHTMYHOW mucponorun. bBbiTb MOXeT,
CBOE M3BECTHOCTbIO OH 00513aH MMEHHO TOMY, YTO OTPaXeH B
Ha3BaHUSAX co3Be3ani. Bce repon 3ToM UCTOpUM HaXOAATCA Ha

oceHHeM Hebe psigom ¢ Kaccuoneeii.
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KUT B Ipe/ICTaBIEHNH APEBHUX aCTPOHOMOB.
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Mpexge Bcero, ato ee Myx Lleden. B kpacote
Cynpyre OH iBHO yCTynaeT, npeacTaBnss coboi HenpaBubHbIN
NSTUYroNbHUK U3 3Be34 3-4 BeNuYMHbl, YeM-TO HaNnOMWHAIOLLUIA
OETCKUA PUCYHOK — «AOMUK». B ykasaHHoe Hamu Bpemsi OH
TOXe BMAEH Heaaneko oT 3eHuTa.

FacceAHHoe 3Be3gHOe Cronnedie NGC 457 - Beinutas CoBal

KHM3y OT LLlapCTBEHHON YETbI, B FOXXHOM YacTu Heba, (a
paHHUM BEYEepOM — Ha Hro-BOCTOKE) HaxoAuTCst rpynna 3Be3f
BTOPO/ W TPETbEN BENWNYMHBI, COCTosilas U3 GonbLIoro
KBagpata M MpUMbIKAKOWEN K HEMY CreBa LEMOYKU U3 Tpex
3Be3q. B uenom, oHa HanoMMHaeT CUNbHO YBENUYEHHbIV KOBLU
Manon Meagseauvupl. MNpegynpexaeHve ANS HaYMHaOLWUX: He
nytante ee ¢ bonblwon Measeamuen. 3Ta camas rpynna 3se3g
ofHaxdbl BBena aBTopa 3TUX CTPOK B CUMbHOE HeLOyMeHue.
MHe 6bino 10 net, u s cugena B 3Be3gHoM 3arne Kanyxckoro
nnaHetapus. MNporpamma 6bina geTckasl, O CO3BE3QUSX HaM —
rpynne pebAT U3  OEeTCKOro caHaTopusi, MpuexaBluMX Ha
3KCKYPCUIO - HUYETO HE pacckasblBanu, a TONbKO OObSICHSNMU B
opme ckasku, «oTkyaa Gepetcs AeHb U HOYb, U Kyda yxoaut
ConHblWwko». 3TO 6bINO  yXe 3HAYUTENbHO HKE MOEro
TOrJallHero YpoBHS 3HaHWA, U HWYEro HOBOFO MHE AaTb He
MOFII0, HO S C YA0OBONbCTBUEM BrisiAblBanacb B TEMHbIN Kynon
nnaHeTapusi C OroHbkaMu 3Be3[ — Bedb TaKoro OTKPbITOro CO
BCEX CTOPOH HebocBoaa, YEepHOro, YWUCTOrO M SICHOrO, MHE
BMOETb elle He npuxoaurnocb. KoHeuyHo, 3Ta rpaHamosHas
KapTuHa noTpsacana gywy. M BOT Ha 3TOM-TO MCKYCCTBEHHOM
HebocBoe s M yBuaena STOT «KOBWy». Pelwwmna, 4to 3TO
Bonblwas MegBeavua... HO TyT e yauBMnacb, nodemy oHa
oKasanacb Ha BOCTOKe, a He Ha ceBepe! (A ewe He 3Hana, 4TO
ncTuHHast bonblwas MepgBeguua ToXe MOXET oOkasaTbCs B
BOCTOYHOM 4YacTu Heba)... [a u cdopma «koBwa» cmyliana -
KaxxeTcsl, KTO-TO yXke Moka3sbiBarn MHe Ha Hebe HacToSALWMA. ..

K cuyacTblo, yxe 4epe3 napy MecsueB, Gnarogaps
yygecHom kHwkke E. T. JleButaHa «Manbiwam o 3Be3gax u
nnaHeTax», A 3Hana, YTo 3TOT «KOBLL» HA CaMOM Jefne COCTOUT
u3 aByx co3se3aun — Neraca n AHgpomepbl.

Tpu 3Be3gbl «kBagpaTta» MpUHAAnexaT CO3BE3auto
Meraca, a 4yeTBepTas, nesas BepxHAs — Anbdga AHopomeabl.
3Be3abl «py4qKkM» U300paKaloT NPUKOBAHHYIO K CKane AeBYLLKY.
A C MpPOTMBOMNOMOXHOW CTOPOHbI, U3 NPABOro HWKHEro yrna,
BbIXOOWT €eLle OfHa Lenodka M3 Tpex AOBOSMbHO SPKMX 3Be3f,
3HaunTenbHO Oonee wu3orHytas. Ecnv noBepHyTb 3Be3gHyto
KapTy BBEpX Horamu (Unu ke MOCMOTPeTb Ha COo3Be3ausi U3
lOxHOro nonywapus) 3Ta Lenovka TOXe CTaHeT «PYyYKow
KOBLU@», a Takke... CTaHeT MOXOAMTb Ha Luelo U Mopay KoHs!
Beab cxoAcTBO C KOHEM SIBHO ecTb M y Bonbwon Measeaunubl!
Hawwm npegkn gaBHBIM-AABHO «NEPEBEPHYNN» KAPTUHKY B YMe.

Ecnv npopomkuTb Lenoyky 3Be3q AHApOMeabl BEBO,
OHa yKaxeT Ha 3Be3qy BTOPOM BenuuuHbl — anbdy [lepces.
3Be3abl 3TOr0 CO3BE3AUS BbICTPOUNUCE B Urypy, OTAAneHHO
HanoMWHaIOLLYIO CTYN CO CMINHKOW.

Crout, npaBgoa, oTMeTUTb, 4TO WHorga [lepceem
HasblBann COBCEM opyryto  curypy um3  3Besg -
KoneHonpeknoHeHHOro yenoseka (310 co3Besaune Tornbko B 15-
16 Bekax okoH4aTenbHO 3akpenurio 3a coboi ums epkyneca).

He Bce sfcHo 1 c uygosulem, cobupaBLMMCA
nornotute AHgpomeay. MHorga MoXHO ObINo ycnblwaTk, YTO
3970 — [IpakoH. N3Bunuctasa uenoyka 3Be3q 3TOr0 CO3Be3ans —

XBocT [pakoHa - HaumHaeTca wMexay Koswom bBonblion
MegBeavupl  un  [lonspHon  3Be3gon, orvbaeTr ee w
3aKaH4MBaeTCs HeGonbLwM HenpaBUIbHbIM
yeTblpexyrofbHMkoM - [onoBon [lpakoHa, Henogamneky ot
Bern, sApkon 3Be3dbl, KOTopas yxe OnucbiBanacb Hamu B
pacckase npo rneTHee Hebo, HO NPEKPACHO BUAHA U OCEHbIO.

Ho Bce e aTa Bepcusi comHuTenbHa. 'opasago valle
[pakoHa cBs3bIBalOT ¢ Mudamm o0 'epakne. OTO OH CTOPOXMI
yynecHble s16roku B cagy Mecnepua...

A HacToswmii obugumk ddwmonumn  (Mnu  xepTea
pa3bopok 6oroB € LapsAMM — Kak elle MOCMOTPeTb) - NEXUT
ropasgo Hwxe AHgpomedbl u [Meraca. B ykasaHHbIA MOMEHT
BpemeHu (15 okTsibps, 22 4.) OH eLle TONbLKO NoaHMMaeTCst Haf
IOro-BOCTOYHBIM  FOpM3oHTOM. 3JTO0 cosBe3gne Kwurta. OHo
COCTOUT U3 HE OYEHb SIPKUX 3BE3A, M hopma ero AOCTaTOYHO
npuyyanuea, Bnpodem, . Pen cymen pgencTButensHo
pasrnsaeTb B Hew Kuta.

Mo cuyacTnuBOMY CTeYeHMI0 OBCTOSITENBLCTB, Kaxaoe
u3 co3Be3aui, nsobpaxarLwmx repoes muga ob AHgpomene u
Mepcee, conepxunT B cebe MHTepecHenLne oo beKTbI.

HauyHem ¢ Kaccuonen. He 3Hato, Hackonbko mmena
Mudmyeckas Lapvua OCHOBaHWS XBacTaTbCsl CBOEW KpacoTowm,
HO nbWUTENn acTpoHOMMMU YXKe [AaBHO OLEHUNM KpacoTbl
cose3gust Kaccnonen. OHO nexut B MneyHom nyTu, U noTomy
ouYeHb Gorato paccesiHHbIMU 3BE3OHBLIMU CKOMMEHUAMU. YKe B
OuHOKNb U Hebonblune 3puTenbHble TPYObl TYT BUAHO CTOMbKO
WHTEPECHOrO, 4YTO MO CO3BE3aM0 Xo4eTcsi BpoauTb cHoBa
cHoBa. [axe cemyac, korga s MuwWy 3TM CTPOKW, si 4acTo
3arnagbiBal0 B nMporpaMmy-ninaHeTapui — u CWXy B HeW SBHO
Gonblle, Yyem crnegosano 6bl! A pasrnagbiBald kapTy — U
BCMOMMWHa cobcTBEHHbIE HabnoaeHus cokposuLy Kaccuoneu.

CamMblM  VHTEpPEeCHbIM M3 HWX MHE KaxeTcs
paccesiHHoe 3Be3gHoe ckonneHne NGC 457 — BO3MOXHO,
MOTOMY, YTO OHO OblNO NEpBbIM, HAaWAEHHbIM MHOK B 3TOM
co3se3gum. OHO nerko HaxoouTCs yxe npu yBenuyeHun B 15
KpaT (HaummeHbwee Yy wmoero 70-MM. KOpPOTKOGPOKYCHOro
uHcTpymeHTa). A B 30 KkpaT yxe npekpacHO BuaHa BO BCEM
BENMKONenun HTepecHas dopmMa aToro ckornnexus. [ise sApkue
3Be3dbl  (0gHa M3 HUX, NSATOW  BeNWYWMHbLI,  BuaHa

HEBOOPYXXEHHbLIM [MAa30M), HaNoMUHalLLMe rnasa, ABe LEnoYku
«KPbIbEBY», «XBOCT» - TaK U BUAMLLL CUMY3T COBbI, NETSALLEN No
HOYHOMY Heby!

TymanHocTe "Myiwipe” 1 pacceadHos cionneds M 32
(thoTa Makckma BeTuiHinHa, r. Open)

Mo doTorpadumsam € KPYmHbIX UHCTPYMEHTOB MHOMUM
nobutensam acTpoHoMuM mn3BectHa u TymaHHocTb NGC 7635,
uHaye HasbiBaemas «[My3bipb». BXxuBylo yBUOETb €e cBeYeHWe
MOXHO B  «COMWAHble» MO  NobuTenbCkMM  Mepkam
WHCTPYMEHTbI, HO, KOHEYHO, TaKWNX SPKMNX KPAcoK B HEro yBnaeTb
Henb3sA. A elle nobutensckumn cpegcteamm y3bipb MOXHO
coTorpachmpoBaTb, 6naro, YTO HaxoQUTCs OH Hepaneko ot
elLle 0f/HOro APKOro paccesiHHoro ckonnexnus — M 52

Kpome Toro, nerko HauTW Takne SipkMe CKOMMeHns, Kak
NGC 663, Ctok 2 (3ta rpynna 3Be3[, O4YeHb peako
pa3bpocaHHbIX Ha KpyrnHOM, B 2 AvameTpa JlyHbl, yyacTke Heba
XOpOLLUO CMOTPUTCS MPU ManbiX yBenuM4eHusx, B GuHOkNb), M
103 (nocnegHee 4OBOMBHO HEB3PAYHO, HO HAWTU €ro ferko).

OpHako Ans nepBOro 3HAaKOMCTBA C PaCCEAHHbLIMU
3BE3AHbIMX  CKOMMNeHusiMM S Obl  pekomeHgoBana BCeM
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HOBMYKaM OOBEKT U3 [Jpyroro OCEHHEro co3Be3gust —
3HameHuTOe [1BonHoe ckonneHue lMepces.

OeanHoe cranneHne (Kn 1 Aw) Nepcen.
$roro AHTona Mnakcuna (r. HoBokysHeyk)

OHO npekpacHO BMOHO HEBOOPYXEHHbIM FMa3oM Kak
CBETIIOE NPOAOMroBaToe MATHBLIWKO Ha MONAyTU Mexay
OenbTon Kaccuonen n 3ton MNepces. Yxe B GUHOKIb BUAOHO,
4YTO OHO MNpeacTaBnsieT coboii Ba TECHbIX CryLLEHUs 3Be3[,.

Habniogate ero nMHTEpecHo B 060N WHCTPYMEHT.
JInuHo s BnepBble Habnopana ero netom 1997 r., nonb3ysacb
OBYMSI MIHCTPYMEHTaMu — 3puTenbHon Tpybon «Typuct-3» (50
MM,, 20 KpaT) 1 cpaBHUTENbHO KPYnHbIM Teneckonom — BLUP-80
(6onbluoi  WKOMbHBIN  pedppakTop, aneptypa 80 MMm.)
okynsipom 40 kpat. (K coxaneHnuto, okynsip Ha BLUP 6bin
TONbKO OAMH, Aa W cam Terneckon Obln HE MOMM — fanu Ha
Bpems). Kaxabli WHCTPYMEHT MMen CBOW NpeuMyllecTBa.
Tpyba nosBonsina yBMOETb CKOMMEHWE B OKPYXEHWUU [OpYyrux
3Be3q, Gonee pedkux, HO TOXE MHOFOYUCIIEHHbIX (He Byaem
3abbiBaTb, 4YTOo M Kaccuones, n lNepcen HaxogdTcs B noroce
MneyHoro [ytu!) A Teneckon no3BONSAN YBUMAETb OrPOMHOE
KONMYecTBO 3Be3[ B cKoMneHun... [o cux nop MNOMH0
oLlylieHWe BocTopra OT Tex HabniopeHuin. Cenvac, B 70-Mm.
pedpakTop, s 6onblue N6 HabnaaTte ero Npu yBenMyeHun
15 1 30 kpar.

A B cose3gun leraca HaxoguTcsi OOHO U3 CaMbIX
SIPKUX  LLIAPOBbIX 3Be3aHbIX ckonneHuii. OHO BMOHO Yyxe B
OUHOKNb Kak Kpyrrnoe TymMaHHoe nATHbIWKo. OHo crabee
3HameHuTOro ckonnexnns M13 B lepkynece, HO, TeM He MeHee,
€ro ToXe Nerko HamTu — HaBeauTe UHCTPYMEHT NPUMEPHO Ha 5
rpagycoB Bbilwe K npaBee JncunoHa [leraca — 3Be3gbl Ha
KOHYMKE «MOpAbl» KOHSl. B WHCTPYMEHT C LMpoKMM nonem
3peHnss M JocTaTtoyHo OonbwyM AvameTpom 00bekTuBa,
XOPOLLMM OpUeEHTMPOM Anst noucka M15 6yaeT rpynna 3se3n 6-
9 BenuuMHbI, pacronoXeHHass B BuAe  MPaBWUIbHOIO
YeTbIpexyrornbHuKa co ctopoHamu npumepHo 30X20 yri. MUHYT.

Henopaneky, B co3se3gun AHOPOME[bl, HaxoauTcs
ApYyanwnin Ha ceBepHOM Hebe nMpeacTaBuTenb APYroro krnacca
acTpPOHOMMYECKMX OOBLEKTOB — ranmaktuk. OTO 3HaMeHuTas
TymaHHoCcTb  AHgpomegbl, wuim M 31. Ona BugHa
HEBOOPY>XEHHbIM Ma30M Kak OBarnbHOe TyMaHHOE MSATHBILLIKO.
BvHOKNb 1 HebonblIOW Teneckon MNO3BOMSAT PacCMOTPeTb
SIPKYIO LieHTparbHyl YacTb U bonee Tycknble kpasi. B cunbHble
OVHOKNN  MOXHO  pa3rnageTe W CNYTHWK  TyMaHHOCTU
Angpomefbl — ranaktuky M 32, B Buge HebormnbLLOro NATHbILLKA.

Bcem 3Hakomble addekTHble cnupanu TymaHHOCTU
AHgpomenbl B MOMHOM Mepe MpOSIBNSAIOTCS TONMbKO Ha
oTorpadmsax, caenaHHblx ¢ 6onbLUo Bblaepkkon. Ha 3Be3abl
OHa pasgensietcs  nvWwb B KPYMHblE  Terneckonbl
obcepBaTopuit... Ho Bce paBHO, Kaxablii pa3, korga B oKynspe
NnosiIBNsieTCS ee cepedpucToe cusiHue, A BrrsAbIBalOCh B Hee — C
MHTEPECOM W KaKUM-TO HEBONbHbIM MouYTeHnem. HaeepHoe,
NMoOTOMy, YTO >WBO B MNaMATM [AeTcKoe BreyatneHne ot
rPOMafHOCTWN PacCTOAHUS, KOTOPbIA NPOXOAMUT CBET, UOYLNIA OT
Hee — 2,5 MunnuoHa ner.

o

X\
P |\

TIpeceii.

A MOXeT, npumelLnBaeTcs U obasHWe [0 cux nop
nobrmMoit MHOK KHUrM — pomaHa W. EdpemoBa «TymaHHOCTb
AHgpomeabl»...

TymaHHOCTE AHOpOMebl M ee CNYTHUK - M 32
doro B Bycnoea (n. NMecHon PazadHckon obn.)

A eule B uapcTBe ropgomn Kaccruonen MOXHO yBuAETb
TpU 3Be3dbl, CTaBLUMX TOXE B CBOEM poe «uapuuamuy -
poaoHavanbHULaMu TPex KNnaccoB NepeMeHHbIX 3Be3[.
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Ectb Bepcus, 4TO OAHY M3 HMX 3aMeTUnu elle B
cpegHue Beka apabbl, M 3a HEOOBLACHMMYIO W MyratoLLyio
CTpPaHHOCTb — W3MeHeHue Gnecka - npo3sann ee
«4y4OBULLEMY, «gpaBoromy:  Anb-l'ynb. Cenvac  Mbl
NPOU3HOCKUM 3TO Ha3BaHve Kak Anronb.

Ho obbsicHeHue «absBOMbCKOMY» WMeEHW 3Be3fpbl
MOXHO AaTb U 6e3 yyeTa nepeMeHHoCTU ee Gnecka. VIMeHHO B
3TOM MeCTe Ha CTapuHHbIX 3Be3[dHbIX KapTax pucosanacb
oTpybneHHas rornosa Meay3bl, koTopyto AepxuT MNepceli — Beab
Anronb HaxoAMTCs UMEHHO B 3TOM co3Be3aun (06o3HavaeTcs
kak beta lMNepces). A Mbl MOMHMM, KaKUM YyXacHbIM OGNMKOM
oTnnYyanacs BbllLeHa3BaHHas ocoba...

B EBpone e Ha nepemeHHocTb Anronsi obpatun
BHUMaHVe ewle B 1667 r. UTanbsHCKui y4yeHbli MoHTaHapu. Ho
eMy He yganocb  BbISIBUTb  3aKOHOMEPHOCTW  3TON
NepeMeHHOCTH, a Takke OObSACHUTL ee npuynHbl. Caenan xe
aTo B 1783 rogy monogon aHrmuyaHvH xoH N'yapaiik.

[xoH MNyapaitk (1764-1786)

O Xn3HM 3TOro 4eroBeka xoTenocb Obl pacckasaTb
Gornee nogpobHo. B petctBe, B nsSTMUNETHEM Bo3pacte, OH
noTepsin crnyx nocne Tsbkenon 6onesHn. Kakas cyabba morna
Obl XaaTb YenoBeka ¢ PU3NYECKMM HEOOCTaTKOM B TO Bpems?
CblH GefHbiX poauTenen nononHun Obl apMuio  HULWKMX, 06
OTMpbICKE apucToKpaTa, BO3MOXHO, 3aboTunucb Gbl — HO He
3aHMManucb ero passuTuvem... Ho [lygpaiiky nosesmno. Ero
poautenu ObinyM He TONbKO 6GoraTbiMU, HO U OYEHb YMHbLIMU
noabMu, 1 caenanu Bce Bo3MoXHoe Ansi obyyeHus cbiHa. OH
oBragern HaBblKOM YTeHWS Mo rybam, afanTVpOBaBLUMNCL TaKUM
obpa3oM K CBOEMy MOMNOXEHU. A NOTOM - MOny4un
npekpacHoe obpa3oBaHWe B YOPPUHITOHCKON akagemuu, rae
YUNUIcs BMECTe CO 340POBbIMU CBEPCTHUKAMM.

lyopaik onpepmenun nepuon u3MeHeHus 6Griecka
Anrons — 2 c. 21 4. (N0 coBpeMeHHbIM AaHHbIM 2 ¢. 20 4. 46
M.) Brieck 3Be3abl B Te4yeHve OBYX C MOJOBMHOW CYTOK paBeH
BTOPOW BENUYMHE, a 3aTeM B TedeHne noytu 9 yacos nagaet oo
3,5 Ben. n BHOBb Bo3pacTaeT. bonee Toro, MNygpank gan wu
npaBunbHoe obbSCHeHNe aToMy siBrieHuo! «Ecnu 6bl He Bbino
elule paHo, - MULET OH, - BbICKAa3blBaTb COOBPAXEHUSI O
npuyMHax nepemMeHHoCTH, s Mor Obl MPeanonoXxutb
cyulectBoBaHue Oonblioro Tena, BpaLLAlOLWErocs BOKPYr
Anrons»...

Cnycta ctonetue, B 1889 r., cnekTpanbHbin aHanu3
noaTBepaun goragky N'yaparika. Anronb NpuHagnexuT K Knaccy
3aTMEHHO-NEePEeMEHHbIX 3Be3[, B KOTOpbIX OAHa W3 3Be3f,
MEHee sipkasi, Bpallasicb BOKPYr ApYrol, BpEMEHHO 3aKkpbiBaeT
ee oT Hac. B pesynbrate ofbuwen 6neck cuctembl nagaert.

Mpuyem, cyuiecTByeT elle OAWH, HErnybokMn U HEOLLYTUMbIA
rna3oM, BTOPWYHBIA MUHUMYM, HacTynaloLiMi, Korga CryTHUK
3axo04MT 3a rMaBHYo 3Be34y.

A He Habniogalo NepemMeHHble CUCTEMATUYECKU, HO,
Korga cMoOTpio Ha cosBesgve [lepcesi, Bcerga ocTaHaBnmBato
B3rnsg Ha Anrone. Kakoit y Hero 6neck cenyac? OOGbIYHbIN,
BTOPOW BEMNUYMHBLI? Unu Gnu3ok K MUHUMAarnbHOMY — Tpu C
MONOBUNHON?

BTopyto 3ameuvaternbHyld MEpeMeHHyl 3Be3dy, O
KOTOPOM 51 XO4y pacckasaTb, Toxe OTKpbin [ygpank. OHa
HaxoauTcs B co3se3guu Lledes u obosHayaeTcs B HeMm
rpeveckont GykBon «aenbtax. B otnuune ot Anrons, 6neck ee
HernpepbI8HO MEHSIETCS B TEYEHME MSATU C YETBEPTHIO CYTOK.
CHavana, B TeYeHMe MNpPUMEPHO [BYX CYTOK, 3Be3fa
yBenuuBaeT cson 6neck ¢ 47,3 no 3™,6, a sarem 6onee
MELNEHHO YMEHbLUAET €ro 10 NPEXHEro 3HaYeHUs!.

MepemeHHOoCTb ee  Grecka Bbl3BaHa  yxe
dusmyeckuMyn NpuunMHamMnM — nynbcauven 3Be3gbl. 3Be3dbl
Takoro Tuna 6biny HassaHbl Ledengamu.

WccnepoBaHna  aTux  3Be3f  npuHecnun  [HKOHy
l'yopanky yBaxeHue B HaydHOM mupe, medanb Koponesckoro
obLlecTBa U MpUHSITUE B €ro YneHbl. K coxaneHuo, oHowa He
ycrnen owyTuTb nnoapl 3Ton nobedpl, @ MOXeT ObiTb, U He
y3Han O HeW - OH CKOHYancsi OT MHeBMOHWM B anperne 1786
roga, BCEro 4Yepe3 HECKONbKO OHEN Mocre MpUuHSATUSE 3TOro
pewexusa. Emy 6bmn 21 roga.

TpeTbsi e 3ameuvaTenbHasi MepemMeHHasi 3Be3fa
HaxoauTcsi B co3Be3amu Kuta.

Bnepsbie ee 3ametun B 1596 r. asug ®abpuunyc.
Habniogas Mepkypuin (ewe 6e3 Teneckona) OH WU3MepwWn
YIMOBOE paccTosiHUe OT MnaHeTbl [0 3Be3fbl TpeTben
BENMNYMHbI, KOTOPON He BbiNo Ha kapTe. Ho B To Bpemsi KapTbl
3Be3HOro Heba ObINN HETOYHbI.

dabpuumnyc, kak akkypaTHbli HabniogaTtenb, cTan
cneguTb 3a 3TUM cBeTUnoM. bneck 3Be3abl cnycTs ABe Hegenu,
K KOHUYy aBrycrta, BO3pOoC [0 2 BeNW4YMHbI, NOTOM cTan
onyckaTbCsl U B OKTsIOpe 3Be3da ucuyesna u3 suay. Yto X,
HOBble 3BE3/bl NepMoaMYECKN MOSBMSATCA Ha Hebe n yracatoT
6e3 cnega — 310 ObINO M3BECTHO aCTPOHOMOM TOTO BPEMEHM.
dabpuumnyc npekpaTtun HabnogeHus. Ho yepes 13 net, B 1609
r., OH, K cBOeMy rnybovariuemy yamMBreHuo, BHOBb yBuaen ee!

Ewe AH 'eBenun gan ctpaHHow 3Be3ge nmsa «Mupay,
YTO MO-NaTbiHW 3HAYUT «YauUBUTENbHaAY, «[MBHaAY.

Mwvpa — nepBas nepemeHHas 3Be3fa, AOCKOHaNbHO
usyyeHHass acTpoHomamu. OHa OTHOCUTCA K  Knaccy
donizornepuoduyecKux nNepemMeHHbIX 3Be3d, Ha3BaHHbIX B ee
YyecTb Mypyaamu. bneck nx MeHsieTcs B TeYeHne AnMTenbHOro
nepvogda BpeMeHu 1 B Bonblumx npegenax. CpeaHuii nepuop,
camon Mupbl — 331,62 cyTok (npumepHo 11 mec.), a amnnuTtyga
usmeHeHmns Gnecka — ot 3 ™4 go 9 ™,3. B mMakcumyme oHa —
ofHa U3 caMbix SIPKUX 3Be3[ co3Be3ausi (MHOrAa OHa JocTuraet
1 2™), a B MUHUMYME He JOCTYNHa cpeaHeMy BUHOKIIO. ..

B otnunuue ot uedeuna, v nepuop, u kpusasi 6necka y
MUpPUL AOCTaTOYHO HecTabunbHbl. 3TW 3Be3[bl — XONoAHble
KpacHble T[UraHTbl, HaxoAslMECs Ha MNOCNedHUX CTagusix
3BOMOUMM. ..

Yto BbI3bIBAEeT u3MeHeHune Onecka Mwupbl? [Mo-
BUOMMOMY, 3TO  CIOXHbI  Mpouecc, BbI3BaHHbIA  U”
HecTabunbHOCTbLIO CTapetoLLe 38e3abl, 1 B3aNMOOEeNCTBUEM CO
CNYTHUKOM — GenbiM KapfMKoM, U KakuMu--To obpasoBaHUsIMU
B aTMocdepe 3Be3abl (BPOAE COMHEYHbIX NSATEH). ..

MBaH bByHuWH nocBaTMn Mwupe NPOHWKHOBEHHbIE
CTPOKM:

...Tbl B COHMeE 3Be3[, Cpean HOYHbIX OrHemn
HexxHee Bcex: He Tbl 04HA UrpaeLlb,
Kak camouBeT: eCTb fipye U MbIHEN.

Ho Tbl xuBeLlb. Tbl MEPKHELLb, yMMpaellb —
M BHOBb ropuwb. Kak dpeHuke gpeBHMX OHEN,
Y7106 BO3POANTLCS K XN3HW — Thbl CTOPaelLb.

A Tenepb nepengem K gpyrum cCO3Be3ausiM OCEHHEro
Heba.

B toxHOM uyacTm HebBa, He OYeHb BBLICOKO Hapg
rOpM3oHTOM, BWAOHbI 304MakanbHble co3Be3ausi Boponesa w
Kosepora. 3Be3gbl MepBOro M3 HUX He 0Opa3yeT HUKakow
3anoMMHaloLencs urypbl, XoTsi 4ocTaTouHo spkn — 3™ -4™, a
BTOpPOE OTAaneHHO CBOEW TPKYronibHOW (POpMON MWUYHO MHe
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HamoMuHaeT nnbiBYLLYO NOAKY (HO $i He npeTeHayl Ha
BEPHOCTb 1 OOQHO3HAYHOCTb TAKOro CpaBHEHWs). Ha cTapuHHbIX
3Be3HbIX Kapax TyT pWCOBanu Yernoseka, fblolero Body w3
KyBLUMHA U MUUYECKOe XMBOTHOE C FOSIOBOW M TYMOBWLLEM
6apaHa unn Koa3na un pbibbnM XBOCTOM. .. NponcxoxaeHue aTux
Ha3BaHun " duryp [0CTaTo4HO TYMaHHo. K]
pocTonpumMedaTensHocTen — B Ko3depore MOXHO OTMETUTb
3Be3qy anbda - oNTUYeCKylo ABOVHYI0. 3BEe3/ibl €€ He CBA3aHbI
mMexay cobon  dwuamdeckn, Ho OGnarogapsi  GornbLiomMy
paccTOsiHUIO MexXZy HUMK, €ee 4acTo PeKOMeHAOylT Kak
MHTEpEeCHbIN 0ObEKT AN Manbix yBenuueHuin (6-10 kpaTHbIv
6uHoknb). B 15 kpaT oHa yxe He Tak adcpekTHa. B Bogonee —
CTOUT MouCKaTb eLle O4HO spKoe LapoBoe ckonneHne M2 (oHo
HaxoauTcst B 12 rpagycoB Hwke Mo CKNoHeHuwo ot M15) n —
camylo SipKyl0 Ha 3eMHOM Hebe nnaHeTapHyl TyMaHHOCTb
«Ynutka» (NGC 7283).

OKpecTHOCTH WapPOBOro CKONMNeHUA
M 15 (nzobpakeHHne npAmMoe)

Y caMoro (OXHOIO TrOpU3OHTa FEXWUT Cco3Be3ave
OxHon  PbiGbl. Ha wwupote MockBbl OHO  ene-ene
«BbIFNSABIBAET» U3 TYMaHHOW [ObIMKW, KOTOpas MoyTW Bcerga
oKyTbiBaeT Hebo BOMM3M ropusoHTa. [NpoJormknTe BHU3 NpaByto
ctopoHy Keapgpata [leraca — u nonpobynte HaWtn Ha
npoformkeHnn atow nuHum, B 40 rpagycax ot anbdbl [eraca n
Bcero B 4-5 (ana Mocksbl) OT ropusoHTa — ®omanbrayT, anbgy
FOxHOM PbiBbl. 310 3Be3ga 1 ™2. OHa BXoauT B ABaguaTky
Apyanwmx 3se3n Heba. Ho ns-3a cBoen HebOMbLUOW BbICOTHI, B
nyyweM crnyvyae oHa MNoKaxeTcs BaM 3Be3[oW TpeTben wunu
BTOPOW BENUYMHBI.

MpaBee «ronosbl» [leraca nexuT MarneHbkoe |
HenpumeTHoe co3Be3ane Manbii KoHb, wunu  XepebeHok
(naTvHcKoe Hay4yHOe Ha3BaHWe 3Toro cosse3ams — Equuleur —
nepeBOANTCA UMEHHO Tak, HO pycckas Tpaavums npegnoyna
WHOW «wabrnoH»). WHTepecHbIX 0GbEKTOB, Kak U PKUX 3BE3A, B
HeM HeT. Ha ceBepHOM Hebe 3TO camoe ManeHbKkoe co3Besane
no uucny 3Be3f, AOCTYMHbIX HEBOOPYXXEHHOMY rnasy. Vx Bcero
0EecaToK, U camas sipkasi — YeTBEPTON BEMUYUHBI.

He 6rewet (B MpSMOM M MEPEHOCHOM CMbICME) U
obwumpHoe cosse3gue PbiObl, packvHyBlleecd B BuAe ABYX
3Be3aHbIX Uenodyek Mexay [leracom, AHgpomegon u Kutom.
OHo uzobpaxaeT ABYX pblb, CBA3aHHbLIX Mexay cobon NeHTou.

Moa uenoukon 3Be3n AHApoMeabl BUOHbI ABE 3Be3bl
BTOPOW BEMUYMHbI — rMaBHble B co3Be3amm OBHa. CTonkoe ero
Mudonormyeckoe oObACHEHE CBOANUTCS K TOMY, YTO 3TO — TOT
cambIl  30MOTOPYHHbIN GapaH, nepeHecwnii Ppukca 4epes
OapgaHennbl (unu FennecnoHT, Mope [ennbl no-rpeyecku -
Bedb MO MyTWM B BoAdax MponuBa yToHyna cecTpa ®pukca,
['enna). N3 vHTepecHbIX OOBLEKTOB B 3TOM CO3BE3OMM MOXHO
oTMeTUTb ABoMHyt0 Mammy OBHa. OHa npumevaTtenbHa TeM,
YTO CcTana nepBoOW [BOWHOM 3Be3[0W, OBHapyXeHHOW npu

nomown Teneckona. B 1664 r. ee OBOWCTBEHHOCTb OTKPbIN
3HameHuTbIN pusuk PobepT Myk.

Mexay Angpomenovi u OBHOM NEXWUT MareHbKoe K
HenpumeTHOe co3Be3ane TpeyronbHuka. Ero HasBaHue He
03Ha4aeT HUYero Apyroro, KPOMe CBOEro MPSMOro 3HaYeHws.
Elwe B aHTUYHOCTM ero 3Hanmu nop umeHem «[lenbToBMAHOIO
cosBe3ausa». («aenbTay - TpeyronbHuk). OpHako, nonyyaetcs,
4YTO ApEeBHUE COBCEM He 3psi BblOENunu 3TOT y4acTok Ha Hebe.
B Hem HaxoguTcsi BTOpasi MO SPKOCTM ranakTvka Ha CeBepHOM
Hebe. TymaHHocTb TpeyronbHuka, unu M 33, nmeeT 6-10
WHTerpanbHylo 3Be3fHylo BenuuuHy. lNpaBga, noBepxXHOCTHast
SApKOCTb ee  HeBenuka. B u3gaHMsix,  NOCBSILLEHHbIX
nNoBUTENLCKAM ~ aCTPOHOMUYECKUM  HabnogeHuam, 0ob6bluHO
npeaynpexaaeTcs, YTo 3TO TPYAHbIN O0O6bekT Ans novcka. Ho
npyv 3TOM MOYEMY-TO He MULLYT, YTO Jy4ylue BCEro oHa BMAHA
npyv pPaBHO3PAYKOBOM YBENUYEHUM — KOT4a BbIXOAHOW 3payok
okynsipa Teneckona rMpUMEpPHO paBeH AuMameTpy 3padyka
YerioBe4yeckoro rrnasa B TemMHoTe — 5-7 MMm. Bblmcnutb
BbIXOAHOW 3payoK MOXHO, pasfgenvs AuvameTp obbekTuBa
WHCTpYMeHTa Ha yBenu4yeHune, faBaemMoe okynspom. Hanpumep,
ana 70 mMm. paBHO3padvkoBoe yBenuuyeHue coctasnsiet 10-14
kpaT. [0 cyacTblo, y MEHs1 eCTb OKynsAp, AalOWMN yBenuyeHne
15 kpaT — 6nm3koe k aToMy. Ho 51 He 3Hana TakMx « TOHKOCTen»
W, OOHaxAdbl, HABOOSA CBOW KOPOTKOOKYCHbIM pedpakTtop Ha
TymaHHOCTb AHApOMeb! (Mcrnonb3oBancsa oTowTaTve, S Bena
TpyOy BBEPX NO asnMyTy) — 51 yBUAENa, Kak B OKynsip 6ykBansHO
BMEe3no TyMaHHoe MATHO - BrOMHe OTYETNMBOE U XOPOLUO
3ameTHoe (nNpaBga M Hebo OblNo TemHoe, cBobogHoe OT
3acBeTkM — BAanu OT Meranonucos, BO6MM3n HoBonyHws). A
cpasy noHsna, 4yto ato M33, Ho fonro He mMorna nNpuinTn B cebst
oT nsymnenus. Bot tebe n TpyaHbI 06bekT! Thl ero gaxe He
uckana, a oH cam Tebs Hawen!

(Motom, noctaBuB Apyron okynsip, Ha 30 kpaT, s
noHsAMa, Kak MHe nosesno. [anakTuka cpasy «noTepsinacb» Ha
hoHe Heba).

OnuncaHHbIn 3anu3od ¢ TyMaHHOCTbIO TpeyronbHuka
ONA MeHs cTan OAHWUM U3 CaMbIX SPKUX MOMEHTOB B UCTOpPUM
MOEro yBrieYeHusi acTpoHomuein. Ho 6binun u apyrue, He mMeHee
CUIbHble  BMeYaTNeHuss — sipkve KomeTbl KoHua 90-x IT.
npoLLnoro Beka, npoxoxaeHne BeHepsbl no aucky ConHua... N —
npocTo BnepBble yBuMAeHHOe — Kombua CatypHa, dasbl
BeHepsbl... HeBaxHo, HabntoaaeTe nu Bbl YHUKANbHOE U peakoe
SIBfieHNe WM MpocTO MPUOTKpbIBaeTe Ans cebsa ovepenHyto
CTpaHudky Benukon kHuru [Mpupoawl. Habniopaiite, npocTo
cMoTpuTe Ha Hebo HepaBHOAYLLUHLIM B3rMSAOM — U y Bac 6yaet
YTO BCMOMHUTB!

UpuHa lNo30dHsikoea, 2. PsizaHb, irina-vega@mail.ru
lMocmosiHHbIU asmop XypHana «Heboceod»
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| Nio6uTenLckoe |
| TeneckonocTpoeHue |

UinugoeasnbHo-
nosnupoeasibHbIli cmaHoOK OJisi
wughoeku 3epKana
meneckona-pegriekmopa

MosicHeHne K pUCYHKY 1:

A - 3arotoBka 3epkana =400mm

b - onpasa c pasrpy3o4HbiM npucnocobneHem
B - 3epkano ot Teneckona Muuap O=110Mm

I - 3epkano O0=320mm

[ - cTolika xoboTa

X - xobot

3 - noBOAOK

E - cTonka watyHa

K - waryH

Mpn o6paboTke 3epkana p[na  Teneckona-pedrekropa
NpUXoamMTCsl 3aHMMaTbCs LINMGOBKON M NOMMPOBKOM 3epkana
BpyyHyto. [nsi obreryeHus 3Toro npolecca npeanaraercs

onvcaHue LWnndoBarnbHO-MONMPOBanbHOrO CTaHka, JOCTYMHOro
B M3roTOBIEHUM cUnamu niobutenemn acTpoHOMUK.

C yBenuyeHneMm pAOmameTpa MPOMOPLMOHANbHO pacTéT Bec
3aroTOBKM 3epkana, yXe TpyaHee ABuratb LnvMdoBarnbHUKOM
no 3aroToBKe. M3roToBneHve cTaHka Ans WnndOoBKM [eno
COBCEM He CrOXHOe, B 3TOM €CTb MNore AesTENbHOCTU Ans
nbiTiMBoro yma. Ha MomeHT cbopku cTaHka s pabotan
ONTUKOM, W MHE MNPUXOAUNOCL MMETb Aeflo CO CTaHKaMmu
NpoMbILLIIEHHOrO Npou3BoAcTBa. B nnaHwanbe watyHa (K)
npoAenaHbl 0TBEPCTUSA C pe3b0oii, B HUX BKPYYMBAIOTCS CTOWKM
watyHa (E) n dwukcupytotca koHTprankamu. [Mpu pabote Ha
CTOWKY LUaTyHa NOXUTCS Gonbluas Harpy3ka, U OHa CTPeMUTCS
BbICKOUMTb C MnaHwawnbbl, nNo3ToMy €€ Hago npoYHO
3acukcupoBatb. Ha nnaHwawbe waTyHa npocBepreHbl

OTBEPCTUS Ha pPasHOM pacCTosiHMM OT UeHTpa. MNepemelyas
CTONKYy nopasnblue OT LeHTpa, Mbl TEM CaMblM yBennyMBaem
OnvHy wTpuxa, a xobot (XK) oTBeyaeT 3a nepemelleHue
wnudpoBanbHWKa OT LieHTpa 3aroToBku. Nonyyaem Tem cambiM
WTpUX "no ueHTpy" nnm no "xopge". Ha nosopok (3) MOXHO
CTaBUTb rpy3 0ObIYHO NpU 0BANPKE 3aroTOBKU 3epkana

Kapkac cTtaHka 1 MHOrve fetanu k Hemy noabuvpanuce Ha
cBarnkax meTannosioma. Mocrne kapkaca Ha 3aBofe 3akasan Aga
nMcTa 13 HepXxaBeloLLel cTanu pasMepbl 3TUX NIUCTOB
coctasnsaoT 600X800mMm TonwmHa nx coctaenset 10mMm
BepxHW 1 HWKHUE NIUCTbI KPENATCS K Kapkacy Npy NoMoLLm
6onToB M 6.

MosicHeHusA Kk puc-2

A - anekTpoaBuratenb

b - kpenéxHas nnactTuHa ons anexkTpoasuratens
B - nocyna ansi cbopa otxonos

[ - wnundosanbHMK

[l - 3aroToBka 3epkana 400mm

E - donaHew anst BctaBku xobota

Mo 6okam cTaHOK NpUKPLIBArCs NMCTaMu U3 TEKCTONUTA,
Puc.2

YTOObI YMEHbLINTL LyM OT paboTalollero ABuUraTens, a Takke
no npuuyvHe obesonacuTb [OCTyn K paboTalowmuM Yactsm
CTaHKa.

MosicHeHmnsa Kk puc-3

A - anekTpoaBurartenb

B - wkue gnametpom 300Mm

C - oborima ¢ noALIMNHUKOM

D - kHomMKa 3anycka gsuratens
E - kopobka ¢ koHaeHcaTopamu
F - nepegatoyHble pemHu

Bce Banbl gnuHHom nopsgka 500 MM, 32 UCKIOYEHEM BaroB
ONst WNMHAeNs v Ans waTtyHa, umetoT pe3bby nog ranku M16.
LLIknBbI CKpennsATCA ¢ BanaMmm npu NOMOLLM Pe3NHOBBIX
NPOKNafoK NPWKUMHBIX LWanb n raek. ManeHbkne WKnBbI
UMeIT anameTpsbl nopsigka 60 mm, a 6onblumne 200 MM.

KuHemaTtuyeckas cxema ctaHka nokasaHa Ha puc-4
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MosicHeHuA Kk puc-4

A — anekTpogsuraTens

b - wkne gnametpom -300Mm

B - manbin wue gnametpom 60mMm

[" - 6onbLuon Wwkms Amametpom 200Mm
E - Ban wnuHgens

E - Ban watyHa

[ - pemeHb nepeaaToydHbIn

PeMHn nopobpaHbl no gnameTpy LWKMBOB. [logobHble pemMHu
UCMOMb3YTCS B NErKOBbLIX aBTOMOOUAX Bcero 4 pemHsi. Banbl
KPEnsiTCs K BEPXHEN U HUXKHEN NnacTuHam npu nomoLuy obonm
¢ nogwwvnHukamu. Mpexge Yem KpenuTb Barnbl K MiacTUHaMm,
npeaBapuTENbHO OHWU BLICTABASIOTCS MO HATSHKEHUID PEMHEN.
BbicotTa  WKMBOB  perynupyetcs  MNpu  NOMOLM  raek,
pacnonoXeHHbIX Ha Barny, U (hUKCUPYOTCA KOHTPramkon.

MosicHeHue K puc-5

A - rnbkoe 3BeHO xoboTa

b - cTepxxeHb ¢ pe3bboii

B - Tpybka ¢ pe3bboi xoboTa

[ - nnaH wanba

[ - cTolika xoboTa

W - Tpybka watyHa

3 - dukerpyembinn 6ont M10

K - noBogok

E - cbéMHbIN anck B c6ope ¢ NOBOAKOM

NMoBogok B pa3bopHoM Buae

Tpy6bka ¢ pe3bboin xoboTa paHee MCnonb3oBanack B HATHKHOM
NpUCrNocoGNeHNM NONbKA MOTOLIMKNA.

B pabote npuxoauTcs MeHATb OnMHY xoboTa - 37O AenaeTcs
BpaLleHnem Tpyoku BOKpyr cBoew ocu. [MommMo mexaHu3auum
npouecca 06paboTku CTekrna, KOHTPONMpYeLLb TOMbKO pa3max
KapeTku M CKOpPOCTb LWNMHAens. Tenno OT pyk yxXe He
nepenaéTcs Ha 3aroToBKy, U 3epkano He kopobutcs. Pasmepbl
CTaHKa cocTtasnsoT: Bbicota — 400 MM, wupuHa — 600 MM 1
onvHa 800 mMm. Bec ctaHka nopsigka 70 kr, moaTomy nepegHsas
CTOVKa Ha Konécax.

MosicHeHusA K
puc-6

A - nnactuHa c
pe3bbon

b - cTepxeHb
B - natpoH
CTEPXHS

I - pukcatop
(ynopHeiii 6onT)
CTEPXHS

[0 - ynopHbIn
60NT ANVHbI
waTtyHa

OnekTpuyeckas 4acTb CTaHKa.
OnekTpoasuratenb NepeMeHHOro Toka HanpshkeHnem 220 B,
ACWHXPOHHBIN TPEXxdasHbIn MoLHOCTb0 1 KBT/4. Ponb TpeTben
dasbl  BbINONHAET 6MOK  KOHAEHCATOPOB.  ACMHXPOHHbIE
OBuUrateny MOXHO BCTPETUTb B CTUpanbHbIX MaluuMHkax. Mx
0CcoBeHHOCTbI0 ABMseTcst 6onbluas MOLHOCTb, HO U3-3a TOro,
4YTO OHM paboTalT Ha MepeMeHHOM TOoke, He noaJalTcs
M3MEHEHWI0 CKOpPOCTY BpalleHusi potopa. OT aToro n3baBneHbl
anekTpoasuratenu, pabortatLme Ha NOCTOSIHHOM Toke. 3anyck
ACVHXPOHHOTO ABUraTens NPoucxXoamT CTyneH4yaTo.

BHavyane 6e3 Harpysku gsuratenb HabupaeT Heobxogumble
06opoTbl Ans «pasroHax» (puc-7) Cr, NOCPEACTBOM BKIOYEHUS
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o I's £
at ; o
¥ v
a2 F—
* L
Ca En @ =
Ep ..J ]
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6r10Ka KOHOEHCATOPOB, NMOTOM NEPEKMIOYEHNEM KOHAEHCATOPOB
Ha pabouyo mMowHocTe Cp (puc-7). ACUHXPOHHbIE ABWUraTtenu
OObIYHO KOMMMEKTYKTCS CheumanbHO KHOMKaMU BKIOYEHUS C
3aLUMTHBIM pene.

Puc-8 Kopobka c
6rokom
KOHAEHCATOpOB
mapkn «MBIrO-
10».

A - nyckoBble
KOHAEHCaTopbI;

b — pabouve
KoHaeHcatopsl;

L SR

Pabouyasn émkocTb ans TpéxdasHoro ABuratens onpegensiertcs
no chopmyne Cp=2800*(I/U)

Ecnun obmMoTka coeauHeHa no cxeme 3se3na Puc-7(a)

Cp = 4800*(I/U), rge | - cuna Toka, U - HanpsixkeHve

Tak kak 9 ucnonb3ayto AsuraTens MowHOCcTbo 1KBT, TO EMKOCTb
KoHOAeHcaTopoB JorkHa ObiTe nopsgka 120 Mkdp;  Takyto
€MKOCTb MOoryT obecneuntb 12 KOHOEHCaTOPOB.

BbiBOoAbI

KoHcTpykuma  crtaHkoB umeetca B kHure [0.A.HaymoBa
«M3rotoBneHne ontuknm AnA  MOOUTENbCKUX  TENecKonoB
pedneKkTopoB U UX KOHTPONby». OTNMYMTENBHON 0COBEHHOCTLIO
MOEro CTaHKa SIBMSIETCS UCNOMb30BaHUE B Ka4ecTBe peaykTopa
peEMEHHON Nepefayn 3a CYET LUKMBOB pasHbIX AvameTpoB. Ha
Bany LUNMHAENsS CKOpOCTb BpalleHus nopsigka 60 o6/MuH, Ha
Bany kpueowwuna - nopsgka 30 06/MWH. PemMHM MOXHO
ucronb3oBaTb OT aBToMOOUnen. MoLWHOCTb CTaHKa No3BonsieT
obpabaTbiBaTh 3epkana nopsgka 400 mMm B guameTtpe.
TonwwmHa 3epkana 80 mm, Bec coctaenseT nopsaka 40 kr.

Baneputi NpuzopeHko (Kanyea), varobs-gvd@mail.ru
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Mpn6opbl Ana HabnraeHun I

Mpuem paguousny4veHus
lOnuTtepa B nOOUTENLCKUX
YyCIoBUSIX

HOnutep. CHEMOK ¢ 60opTa anmapata «HoBble ['Opu30HTHIY.

Onutep npuHagnexwvT K rpynne NnaHeT-ruraHToB U HOCUT
MMS BEPXOBHOIO pUMCKoro 6ora.

Papunounsnyyenue FOnutepa 6bino obHapyxeHo crnyyanHo b.
Bepkom u K. ®paHknuHom u3 uHCTUTyTa KapHern B
BawwHrroHe, koTopble Habnoganu KpaboBunaHyo TyMaHHOCTb.
OHKn 3apernctpupoBany UCTOYHWK papuousnyvenHuns. Bsuay
TOrO, 4TO B 3TOM CeKTope HebGa He 6bino  3HaYUMbIX
KkocMuyecknx obbekToB kpome lOnuTepa, OHM 3anogo3pvnu B
BMHOBHOCTU pagvionanyyeHus VUMEHHO ero. 310
paauousny4veHne bbino 3agmkcmpoBaHo Ha Yactote 20 My (15
MeTpPOB) W NPEACTaBMSNO AUCKPETHBIA MCTOYHUK U3MyyYeHus
anutenbHocTbio 0,5-2 cekyHAbl M NMepuoaoM MOBTOPSEMOCTH,
paBHbiM 9 4acoB 55 MWHYT, T. €. paBHbIM nepuogy OCEeBOro
BpalleHns nnaHetbl. [lpyv panbHeWweMm usyvyeHun Obino
BbIICHEHO, YTO BCMMECKM PaAVON3NyY4eHns No AMTENbHOCTH
MOTyT ANUTBCSA MUHYTBI U Aaxe Yackl. MoryT BO3HMKaTb Lenble
cepun BCMneckoB, Habmniojaemble Kak WHTEHCUBHbIE LUYMBbI.
PagvoBnanmMocTb 3TOr0 U3Ny4YeHUsi COXpaHAeTCs B AManasoHe
5 — 40 mly ¢ makcumymom 18 — 22 mlw.

Onutep obnajaeT COBGCTBEHHbIM WCTOYHWKOM BHYTPEHHEeW
3HepruM, T. K. UCXOOSAWMA  OT  NnaHeTbl  MOTOK
3MNEeKTPOMAarHUTHON 3Heprum MoYTU B [OBa pasa npeBblllaeT

3Hepruto, nony4vaemyto FOnutepom ot ConHua. MNponcxoxaeHve
3TOWN 3HEPrum NokKa He CoBCEM ACHO. [I0CTOBEPHO M3BECTHO, YTO
pagvonsnyyeHne KOnutepa HOCUT He M3OTPOMHLIA XapakTep
(M3nyyeHne no BcemM  HanpaBneHuMsM OT  UCTOYHMKA).
HanbHenwmne  nccnegoBaHMs  Mokasanu,  YTO  BCMMECKW
pagvounsnyyeHns NpuHnMatoTcs Ha 3emne B Te MOMEHTbI, Koraa
onpepneneHHble 30HbI €ro MoBepxHOCTW obpalleHbl k 3emne.
Pagvonsnyyenne nposiBnseTca B My4ykax, OHU  XOPOLUO
pPas3nuyMMbl U PErynsipHO YMpKaloT MO MOBEPXHOCTM 3emnu.
XOpoLLO pasnuMuuMbl TPU Nyyka, a 3TO 3HAYUT, YTO y Bac ecTb
WwaHc ycneliwaTb KOnuTep, ecnu, KOHeYHO, ero BUAHO Ha Hebe.

MocTponTb B AOMALLHUX YCNOBUAX paauoTeneckon - Aeno
HepearnbHOe, HO He CTOMT oT4amBaTbCs. [MonbiITaTbca NonMaTb
n nocnywatb KOnNuTep MOXHO M B AOMAaLUHMX ycnousx. OAns
3TOr0  [OCTATOMHO  MMETb  PafMoONpUEMHWK,  CMOCOGHbLIN
NpuMHUMaTb CuUrHanbl Ha vacTtote 18 — 22 MU, HYXHO nuWb
M3roTOBUTb AHTEHHY Ha 3TOT AManasoH WM CaMOCTOATENbHO
N3roTOBUTbL HECMOXHBIV MO KOHCTPYKLIMWU NPUEMHWK.

WTak, HyxHa aHTeHHa. OObIKHOBeHHas AunonbHas He
roguTcs, T. K. OHa OydeT npuxeaTbiBaTb W BMOMHE 3€MHble
nomexwu. Jlyyle W3roToBUTb aHTEHHY OCTPOHaMNpaBfEHHYI0 C
MeTanM4yeckvm aKpaHoM.

/1

6

CxemaTnueckoe M300pakeHHE aHTCHHBI MpHEMHHKA. 1 — okpaH, 2 —
MEIHOE KONBIO, 3 — W30IATOphl, 4 — IICHTpajdbHAs IKAIA
KOaKCHaJIbHOro Kabensi, 5 — OoIieTka KoaKCHaJbHOro kabens, 6 -
KOaKCHAJIbHBIH KaOelb.

M3 Toncton megHou NpoBOMOKM AnameTpom 2 — 3 MM (Mnu
Me[HoW TpybkM Takoro e AuameTpa AnvHon 165 - 170 cm)
COTrHWUTE KOMbLO, OHO AOMKHO ObITb Anametpom 50-55cm. U3
M3onUpyloLLero  mMatepuana,  Hanpumep nrnacTmaccel,
M3roToBbTe YeTblpe CTONkM BbicoTon 30 cMm kaxaas. B kavecTtBe
3KpaHa MOXET CMYXWTb CMOLIHOW NIUCT M3 antOMUHUS, XeCTH,
KPOBEIbHOIO Xenesa, a eLle nyyile ceTka.
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KaTywka  WHOYKTMBHOCTM  BXOAHOMO
KOHTYpa CNyXUT OAHOBPEMEHHO PamMO4HOWN
aHTeHHon (puc.?). OHa wusroToBneHa u3
MegHoro nposoga avametpom 1,3 - 1,5 Mm
" cogepxut 4 BUTKA, KoTOpble
HamaTbIBalOTCA Ha kapkac Avametpom 90
MM BUTOK K BWUTKYy. B Heckonbkux mectax
BUTKM COEOMHAIOTCA CKOTY4eM, a 3aTem
CKMenBaloTCA  JMOKCUAHbIM  kneem. B
KOHEYHOM UMTOre Morfy4aeTcsi >KecTkas

Ileyatnas nara co CTOPOHBI TOPOKEK.

Pa3mepbl 3kpaHa onpenensitotcs AMamMeTpoM  Kombua C
HebonblMM 3anacoM No kpasiM. 3aTeM  KOMbLO-aHTEHHY
YKPENnnsoT ¢ NOMOLLbIO U30NSITOPOB Ha 3kpaHe. PaccTosHue ot
aHTEHHbl [0 3KpaHa [OorkHO ObiTb okono 30 cm. [oToBas
aHTEeHHa coeauHsIeTCs C MPUEMHMKOM KOoakcuarbHbIM kabenem,
LeHTparnbHas Xuna npunavBaeTcsl K aHTEHHe, a onreTka - K
akpaHy. Tenepb OCTaeTCA TOMbKO YCTaHOBWUTb aHTEHHY, OHa
OOMKHa CMOTpeTb npsiMo Ha tOnuTtep. 3To0 ycTpoicTBO Bbino
npeanoxeHo B 1989 rogy bobom Cuknecom n3 nobuTenbckoro
paavoacTpoHoOMMYeckoro obLlecTea.

ITeuarHas rmara co CTOPOHBI MOHTaXKa

CnywaTtb HOnuTtep MOXHO M C MOMOLLBIO MPeasIoKEHHOro
MHOI npuemMHuka. OH cobpaH Mo pereHepaTUBHON CXeme U
MO3BOMSET MPUHMMATbL CUrHanbl C aMNUTYAHOW MoAynsumen
(AM) B gnanasoHe 5 - 22 mly. Cxema npuemMHuka npvBegeHa
Ha PWC3, oHa poctatodyHa mnpocta M He npeacTtaBnser
TPYQHOCTEN B W3rOTOBNEHUW W HacTpovike. PereHepaTuBHbIN
[EeTeKTop BbINOMHEH Ha noneBoMm TpaHanctope VT1 no cxeme ¢
€MKOCTHOM 0OpaTHOM CBSi3blo, BENUYMHY KOTOPOW MOXHO
perynupoBatb nepeMeHHbiM pe3uctopom R4. Y nopora
BO3OyXAeHUss pereHepaTuBHbIN  OeTekTop paboTaeT Kak
netektop AM curHanoB. [lpogeTeKkTMpOBaHHbIA CUrHanm C
kackaga Ha VT1 u4epesd «koHgoeHcatop C5 nopaetca Ha
OByXxKackagHbli  npedBapuTenbHbIi  YCUNUTENb  HU3KOMW
4YacToTbl, BBLIMOMHEHHbIN Ha TpaHaucTopax VT2 u VT3. C
BblXO4a 93TOr0 ycunutens curHan 4depe3 koHgeHcatop C8
nocTynaeT Ha OKOHeuYHbIV kackag DA1. B kayecTBe OKOHEYHOrO
ycunuTenss  MOXHO  WCnomnb3oBaTb  NoGOM  MoaxoAdsimia
ycunutenb, CcobpaHHbIl Ha TpaH3UCTOpax MUNM MUKPOCXEME.
KoHTponb paguousnyyeHus OCyLLEeCTBRSETCH Ha Cnyx cC
MOMOLLBI0  OMHAMWMYECKOW TONOBKM UMM BU3yanbHO Ha
ocuunnorpade, NOAKMYEHHOro K rHesay X1.

MoHTaX npueMHVKa BBIMOMHEH Ha MevyaTHOW nnate w3
OOHOCTOPOHHE honbrMpoBaHHoro CTeKInoTekcTonuTa
pasmepamn 12040 mm TonmwmHou 1,5 — 2 mm. TpasneHue
nnatbel  XJIOPHbIM  KenesoM, MOCMle  3a4ncTkM  nnata
obnyxuBaeTcqd onosomM. B npueMHnKke MOXHO nNpPUMEHUTH
cnegywowme getanu.  Peauctopel Tuna  MIT 0,125,
KOHAEeHcaTopbl B pereHepaTMBHOM Kackafe, kKepamuyeckve unm
ANEeKTPONUTMYECKUE KOHAEHcaTopbl - mobble, B TOM 4ucne
umnopTHble. KoHaeHcaTop nepemeHHonm emkoctn C1 ¢
BO3JYyLUHbIM  OM3MNEKTPUKOM eMKocTelo 5 — 360 nd.
[nHamunueckasi ronoska manorabapuTtHas conpoTuerieHnemM 4-8
Owm.

KOHCTPYKUMS.
Ons npvaaHus aHTeHHe
OCTPOHAaNpaBfEHHOCTM U YMEHbLUEHUS

6oKkoBOro M 3agHero npuema, nosagn ee
HYXXHO pacnonoXxutb pedekTop, M3roTOBMEHHbIA U3 TOHKOW
nyxeHown xectn pasmepamu npumepHo 300200 mm. Cama
pamMoYHass aHTeHHa OOHWM  KOHLOM  HernocpeAcTBEHHO
npunaveaeTcs K pednekTopy, a apyron Yyepes
COeAMHUTENbBHYIO (hULLIKY COeANHSIETCSt CO BXOAOM NPUEMHUKA.

AHTEHHa 1 nNnata NpYeMHVKa MOHTUPYIOTCS B KOHCTPYKLVIO,
cobpaHHyl0O M3 pgeTanen [eTckoro KOHCTpykTopa. [utaHue
OCyLLEeCTBNSAETCHA OT UCTOMHMKA HanpshkeHnem 6 — 9 BonbT.

Mpn  BKMIOYEHUWWM NPUEMHMKa U3  AMHAMKUKa  [OIDKeH
npocnyLwmnBaTbCa LWYM, PYYKON KOHOEHcaTopa nepeMeHHON
€MKOCTW HacTpOMTEeChb Ha Kakylo-nnbo pagmocTaHuuio U
perynupoBkoi R4 pgobGentecb 4ucToro npuema curHana

paguocTaHumu. 3aTeM pyuyky HAcCTPOMKM nepeBeauTe Ha PUCKY
21 mlu, obo3Ha4YeHHyld Ha pyvke C MOMOLLbI reHepaTtopa
BbICOKOW 4acToTbl WM HaBeaute aHTeHHy Ha Onutep. He
paccTpavBanTeChb, ECMM C NEPBOrO pa3a HUYEro He YCrbInTe,
usnyyeHve Onutepa akTMBU3MPYETCS W OOWH U3 MNy4KOB
obsi3aTenbHO YMpKHeT no 3emne. PaguounsnyyeHne noxoxe Ha
wym HaberatoLlelr MOPCKOW BOMHbl, €8 UHTEHCUBHOCTb MOXET
YBEMNUUMBATBLCS, U 3BYKM HA HECKOMNbKO CEKYHO U AaXe MUHYT
CTaHOBATCS rpomMye, MOTOM CnajaroT.

Buemnuii BUJ IpHEMHHUKA PaIAOU3IydCHHS.

AHKyduHoe Uzopb Bacunbesuy, aivb5@mail.ru
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HabnropatenbHbIV I

NPakTUKyM |

N S

Haonwoenue IOnumepa u
€20 CNYMHUKOG 8
meJlecKon.

r—

3apucoska mnanets! IOmmTep 15 ¢espanst 2004 rona, BHIIOIHEHHAS
Buranuewm [lIBenyHom Ha 203 MM pedrektope npu yBenuueHuu 185x

(oxymsap LV Vixen).

KOnutep Hanbonee GnaronpusiTHas ons HabngeHWUn
B Teneckon nnaHeta. [lpyu nepBom e B3rnsge Ha Hero B
Teneckon GpocatTcs 4veTblpe cnabeHbkue 3Be3fgouku. [lpu
HabnaeHUN 3a HUMK KaXabli BEYEp MOXHO 3aMeTUTb, KaK OHU
MEHSAIOT CBOE MONoXeHune oTHocuTenbHo HnuTtepa. 370
YeTblpe ranurneeBckux cryTHUKa. MHorga MoxkHo Habnogath u
3aTMeHue ChyTHuKa. [Burascb BOKPYr MnaHeTbl, CryTHUK
nonagaet B TeHb, KOTOpyw oTbpacbiBaeT lOnuTtep, oTyero
CNYTHUK CTAHOBUTCS HEBMAOUMBbIM, a WHorga W HaoboporT,
cnyTHUK 3akpbiBaeT tOnutep. B Teneckon HOnutep BbiIrmagut
KaK opaHXeBhblIl Lapuk ¢ nonocoin Ha Hore.

Moyt Becb 2007 rog nnaHeTa-r<MraHT BuOHa BCHO
Houb B co3Be3amm 3meeHocua. OKONO MECTHOM MONyHOoUU
OnuTep KynbMUHMPYET Ha tore, U 3TO fy4llee BpeMs Ans ero
HabnogeHuii. a30BbIA TMraHT BMecTe C ABYMSI ApyruMmu
cBeTunamu obpa3syeT TpeyronbHUk AHTapec-tOnutep-Becta.
Bupoumeln anameTp nnaHeTbl coctaBnsaeT 45 yrnoBbIX CeKyHA, a
6Greck HauyvHaeT CHWXaTbCA MO Mepe yAaneHuss OT TOuKU
npoTnBoCTOAHMA (-2,5m). Tem He MeHee HOnutep sBnsetcs
CaMOI SAPKOM NiaHeTon B KXKHOM YacTu Heba. Ero opaHxeBbin
6neck ycrynaet Tornbko BeHepe.

MepBoe mMoe HabnoaeHve 3a KOnuTepom B Teneckon
coBeplmnock 2 wiona 2007 roga B 21 yac 16 muHyT MuHckoro
BpeMeHU. OH MeHs1 3auHTpUroBasn CBOMM OpPaHXEBbIM LIBETOM U
YeTblpbMsi CMyTHMKaMu, KOTOpble, Kak MOTOM OKa3anocb B
crnefylolWmMin  BeYep MOero HabnoaeHusl, MeHSIIT  CBOM
MONIOXXEHUs1 OTHOCUTENbHO MnaHeTbl. Bce cBou HabntogeHus s
cBena B Tabnuuy.

Oa | Bpe | lOnutep un ero cnyTHuKu

Ta ms

2. 21: laHumepn,

07 16 Kannucro,
Wo,
EBpona

1. 22: EBpona,
08 30 Mo,
Kannwucro,
laHnven
26. 21 EBpona,
08 05 Kannwucro,
Vo,
laHnmen
27. 21 MaHuwven,
08 02 Kannucro,
No,
(EBpona)
28. 20: EBpona,
08 32 laHumen,
Kannucto
Mo
30. 20: Kannucro,
08 32 Vo,
EBpona
(FaHnmen)
01. 20: EBpona,
09 32 Mo,
MaHuwven,
Kannucto
02. 20: Kannucro,
09 32 MaHuwven,

Cambin 6nvkanwmii k FOnutepy cnyTHuk Mo, BTopon
EBpona, Tpetuin MaHumen wn 4eTBepTbii camblid AanbHUA —
Kannucro.

3aTeM noctpowuna rpacdmk 3aBUCUMMOCTU Grnecka
lOnuTepa oT ero paccTosHUsi 1 NpuLna K CaMmoCTOATENbHOMY
BbIBOAY, 4TO Yem bnivke FOnutep k 3emne, Tem OH sipye.
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PacctoaHue oT 3emnu, a.e.
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Bneck, m

CBepeHus o Onutepe.

KonunuyectBo cnyTHWKOB:63, cpeaHsast opbutanbHas CKOpOCTb:
13,1 km/c , opbuTanbHbein nepunog: 4333,3 aHa (11,86 ner),
macca: 1,9x10% «r, pacctosiHue oT 3emnu: 4,3320 a.e., 06bem:
1,43x10"° kM.

CBegeHusi 0 Teneckone.

Teneckon: nbutenbckuii, HassaHue: TAJ-65 pednekTop,
OunameTp 3epkana: 65 MM, hoKyCcHOe pacCTOsiHUE rTaBHOro
3epkana: 500 mm, yBenuyenue: 130 kpar.

Onutep coTorpacduposaH dpotoannapatom Canon A75.

B scHyto noroay Bevepom B FOxHOM nonyliapum Heba
6nu3 kpacHoro AHTapeca (anbda CkopnuoHa) KOnutep nerko
pacnosHaTb Mo CBOEMY SPKOMY OpaHXeBoMy briecky.

JleeaHoeuy4y Hamanbs, 2. MuHck
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AcTpoHOMMYeCKue

meponpuatua |

Ka3zaHckas
ActpomkoJa - 2007

BoTt yxe 11-bi1 rop B KasaHu cywectByeT Knyo
nobutenerd acTPoOHOMMUM, UMS KOTOPOMY OGraro3By4Hoe
cnoso «Jlupa». Ero nocewarT Bce, KTO WUHTepecyeTcs
acTpoHoMMel# U Xxo4YeT NOCBATUTL el CBoe cBoboaHoe
Bpems. PykoBogutenamu «Inpbi» ABNAIOTCA
HeGe3bI3BEeCTHble B acTpoHoOMU4yeckom Mmupe KykoB
Feoprun BuktopoBuy u XyukoB PomaH flkoBneBuu. Bo
BpeMsi NEeTHUX KaHWKYN OHM OpPraHu3oBbIBalOT JETHIOH
AcTpolwkony ANnA ux KOHbIX nocrefoBatener U3 knyba m
MHOropoAHUX Apy3ei No NIGMMOMY 3aHATUIO.

Actpolwkona... ExerogHoe cobbiTne, KoToporo c
HeTeprneHWeM XaYT He TOMNbKO LUKOMbHUKA, HO U MHCTPYKTOpPa U
npenogasaTenu.

C HacTynneHuem aBrycra, pebsta M3 MHOXecTBa
ropogoB M pervoHoB cbheaxatTcsa B KasaHb. Bcex ux, Ha
nepBbl B3rnsid, pasHblX, 00bEAMHSET OAHO... 3TO YyBMeYeHue
OfHON M3 ApeBHenwunx Hayk - AcTpoHomuen! MHorve pebsTta
npuesxatoT BMepBble, M MOYTU HMKOFO MOHayary He 3HawT.
OpfHako K KOHLY acTpOLUKOMbl BCE CTaHOBSITCS OYEHb
OPYXHbiMK, OykBanbHO eguHon komaHgou! Mamo rge ewe
MOXHO YBMAETb CTOMb CMMOYEHHBIA KONNEKTUB.

Actpolukonbl npu KIY npoBoastcs yxe MHOro nert.
CHauvana oHu npoxogunu Ha Kaskase, B CAO. OpgHako no
NpUYMHE BCEM U3BECTHbIX COBLITUI B 3TOM paioHe B 1999 roay
acTpowkonbl 6binn nepeHeceHbl B KasaHb, rge npoBoasATcs
exerogHo n no cew AeHb. K Tomy xe Takoe MeCTOmnonoxeHue
acTpoLLKOn ropasgo ynobHee onsa 6onblUMHCTBA

npuesXxarwLwnx.

B KasaHu u3-3a sipkoi 3acBeTku HabnoparternbHble
ycrnoBusi HebnaronpuaTHbl Ans NPOBEAEHWUs MpaKTUYECKUX
3aHATMI. [lo3aToMy MecTOM npoBedeHWs acTpoLuKkorn Obina
BblbpaHa 300CTaHUUsi YHMBEpCUTETa, Haxopsllasics 3a
ropogom. Hepaneko - Bcero B ABYX 4acax BeCcbMa NPUSITHOIO
nepemelleHns Ha Tennoxoge. OfQHako KnvMmaTt HOBOroO MecTa
npuemnem He Bcem (novtm 100% BRaxXHOCTb), MNO3TOMY
GOmMbLIMHCTBO B NepBble AHU NpebblBaHWMs Ha acTpoLLKone
afanTupoBanucb. A HOBEHbKME BXUBANWCh B YK€ CNIIOYEHHbIN
KONNEKTUB «CTAPUYKOBY.

KTo-To HasoBeT actpowkony narepem. Krto-to
cBoeobpasHbiM  «noxodom».  OpHako  acTpowKomnbl — He
BMNUCLIBAOTCS HU NOA Kakve MOoHsTUs. AcTpolikona — 3TO
AcTpoLLKOna, Kaxablh ro Takas e HenosTopumas U
YHUKanbHas, Kak 1 Kaxabli ee YYeHuK.

YCcnoBusi MpOXWBAHWUA BMOMHE MNPUEMIIEMbIE, BO
BCSIKOM CIy4ae, HUKTO He »anosarncs. MNoytu. [1a u ctaHoBsiTCH
OHW rof, OT roga Bce Nnydile u nydwe. Hanpumep, B atom rogy
Ha acTpollkone nosBUMICA psg  MNPUATHbIX — HOBLUECTB.
OTkpblnacb HoBasi CTOMOBasi, BMECTUTENbHAas U 4ucTas.
O6epaTtb B Takon — ogHo yaoBonbcTeue! Ewe 6bin o6opyaosaH
HOBbIA AOyLl, paboTalolmMii KPYrmoCYyTOYHO, YTO He MOXET He
papoBatb. K ToMy e psigom Bonra — xenatowiye Mornm xoaunTb
KynaTbCs XOTb KaXAbl XKapKui OeHb.

Tenepb, cobcTBEHHO, 06 aCTPOHOMUYECKOW CTOPOHE
LLKOSbI.

HecmoTps Ha TO, 4TO MHOrMe M3 pebAT ABNANUCH
npusépamy pasnuyHbIX TYpOB BCEPOCCUMCKON onumnuagpl no
acTpPOHOMWUW, OCHOBHOE BHMMaHWe B Hallew feTHen LiKone
yaenanock npuobpeTeHnto HabnoaaTenbHoro onbita. Ang atux
uernew acTpoLUKONbHMKaM Obinn nNpefocTaBreHbl Ha BblIOOp
TakMe HanpaBreHusl, kak HabrniogeHWe nepeMeHHbIX 3BE3f,
MeTeopHbIXx  noTtokoB,  ConHua, Jlyhel ©n  3aHATHE
actpodoTorpacdmenn. Kak npaBuno, kaxabll acTpOLUKOSIbHUK
[OMmKeH 6bln BbIGpaTh OAHO M3 ABYX «OCHOBHbIX» HanpaBreHui
(MeTeopbl NN NEPeEMEHHbIE) 1 MO XXeNaHWo AOMNONHUTENbHbIE.

HabmogeHnn ConHua y Hac He MOMy4unock, T.K. 3a
BECb MEepUoA, aCcTPOLLKOSbl HALLUMM COSTHEYHMKOM Mapkom 6bino
3ameyeHo Bcero oaHo (!) NSTHO Ha Halem AHEBHOM CBETUIeE.
CyTb HabniogeHun ConHua 3aknioyaetcs B pacyeTe uucen
Bonbga: acTpoLLKONbHUKN NpeaBapUTENbHO CYMTAOT NSATHA Ha
CcBeTUNe uUnu BuayanbHo (Yepe3 punbTp B Teneckon), unm Ha
3apucoBKax (C MOMOLLbI 3KpaHa, Ha KOTOpbIN MpoeumpyeTcs
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ConHue). EcrtectBeHHo, HabniogeHuss Hawei  3Be3abl
NPOBOAUINCH JHEM.

Hawwn meTeopwimkn Habnoganu notok [Nepcewng,
6naro €ero MakCMMyM TMpPUXOAQUTCS Kak pa3 Ha cepeavHy
nepuoda acTPOLUKOIbI, a Takke ApYyrMe MeTeopHble MOTOKU U
npocTo crnopaauky. MeTeopLumky nexanu B cnanbHukax no 3-4
Yaca 3a HoYb U cMoTpenu B Hebo. CTOUT OTMETUTb, YTO Takoe,
Ka3arnocb Obl, NPOCTOE 3aHATWE - OTHIOAb He CKyyHoe. To u
0eno C  pasHbiX KOHUOB HabrogaTtenbHoW — nioLlagku
CrblLanucb BOCXMLLEHHbIE Bo3rnackl Habnopatenen. K tomy
Xe, nexa nopg HebOOM, WHTEpPecHO urpaTb B pas3nuyHble
CnoBecHbIe Urpbl (KOHEYHO Xe, B TOM Kydke Habnoaatenewn, rae
He OblNO MHCTPyKTOpa). TeM He MeHee Kaxabll MOTOYHbIV
MeTeop 3apucoBbIBarncs Ha kapTe Heba, M 3anvcbiBanucb ero
napameTpbl. B koHue nepuoga HabnwaeHWn CTpoUnUChb
rpadumkun ZHR (3eHuTHOro Yacosoro uncna) Nepceng,.

A nepemeHLMKN cnegunu 3a usMeHeHuneMm Orecka
Hanbornee U3BECTHbIX NepeMeHHbIX 3Be3 (Tuna RZ Cas). 31n
3Be3abl yA0OHbI Ans obyveHusi HauMHawLWwmx Habnopatenen
TeM, 4YTO OHM WMeKT nepuod, KOTOpbIA  MO3BONAET
npoHabnogaTe UX NOMHblE MUHUMYMbI Griecka. npy 3TOM OHK
elle U JOCTaToOMHO SIpKME, YTO MO3BOMSIET AenaTb OLEHKY
n3MeHeHus brecka c NOMOLLBIO cocefHux 3Be3a. [lepemeHHble
Habnopanvcs B T3K (310 Takow 6Gonbluoi OGWHOKIL Ha
TpeHore). [MoaroToBkOM K HaGnNAeHWsIM sBRsSieTCs pacyeT
acemepua. B Houb, Korga MOXHO Habnwpate MUHUMYM,
acCTPOLUKONbHWUKN BbICTpamBaTcs B nuHuio nepeg T3K u no
ouepean perucTpupyoT U3MeHeHve Grnecka C WMHTepBanoMm B
HECKONbKO MMWHYT, B Te4eHun Bcero HabniopgaTenbHoro
BpeMeHu. [lanee no nony4YeHHbIM OLIEHKaM CTPOSATCS KpuBble
6necka B nporpamme Origin, koTopble MNOTOM TLIATEMBHO
usyyalTca B TeyeHue yyebHoro roga. CToUT OTMETUTb, YTO
NMepeMeHLUMKM, MO BbIPAXEHUO OfHOro Hebe3bi3BECTHOrO
aCTPOLLKOSIbHUKA, MOryT BbITb elle u «MeTeopHbiMU». To ecTb:
B HOYb MakcumymMma Nepcena Bce NepeMeHLLUKN TOXe nexanv B
cnanbHUKax Ha 3emrne KU cMmoTpenu B Hebo, Ha napy ¢
MeTeOopLLMKaMK.

JIYyHHVKM Xe Obinn 3aHATbI TOMbKO B MepBble OHU —
nanee JlyHa coBcem cocTtapunacbk. [1o nomnyyYyeHHbIM AaHHbIM
LUKOMNBHUKMA YYUIUCb U3MEPSITb 0GBEKTbI NYHHOW MOBEPXHOCTU
no TeHu, Mun oTbpackiBaeMou, 1 onpenensaTb opouTty JlyHbl.

AcTpodoTorpadpbl  MOMy4MnM  NpekpacHble CHUMKM
TPEKOB 3B€3[, W CHUMKM HO4YHOro Heba C nomoLbo
TMAVPOBAHUS U ANUTENbHON 3Kcrno3vumun. [ns cbemku 3Be3q
ucrnomnb3oBanucb oTtoannapatbl Mapku «3eHuT», «Pet» wu
undpoBble ¢oToannapaTtbl C PyvyHOW BbIAEPXKKOW, a Takke
KOMMrekT obbektmBoB. K TOMy e B 3TOM acTpoLukone
doTorpadham 6eina goctynHa M3C-matpuua. Ans 3akpenneHus
doToannapaToB NPUMEHSANUCH LWTaTUBbI. HekoTopbim
yAaunuebiM ¢poTorpacdam faxe yganochb nolMaTb Ha MreHKy
meteop!  OcobGeHHOW  MOMYNsSIPHOCTbIO  CpeauM  HOBMYKOB
Monb30Banucb MNPOLECChl CbEMKM PaCcCBETOB WM 3akaToB. Tak
YTO MOXHO CKa3aTb, YTO B aCTPOLLKOME XWU3Hb KUMWUT OT 3akaTa
[0 paccBeTa, X0Tsi BoobLe Tak U eCTb. ACTPOLLKOMbHUKN BEAYT
HOYHOW 06pas3 xu3HK. 3Be3apl...JlyHa...HeobbsTHLIE NpocTOpbI
BceneHHOM ©  KpOXOTHble CyLleCTBa, KOTOPble MbITalOTCHA
06bATb HEOObATHOE... ACTPOHOMbI MOUCTUHE POMAaHTUYECKUN
Hapog.

OcTaetca  TOmMbkO  [obaBUTb,  4YTO  HOYHblE
HabnopgeHuss — KyeBast 4acTb acTpOLUKOMbl, Haubornee
yBnekaTenbHas n Becenas! [Ja v C norogom HaMm HblHYe
noBe3no - NoYTU BCE HOYM ObinM sicHbIMK. KcTatu, O SACHbIX
Hoyax. CobcTBeHHO, Gnarogapsi ACHOCTM 3TuMX Houden B 2007
rogy Obina nponylleHa TpaguUMOHHAas, WM, HaBepHoe, camasi
Becenas 4acTb acTpOLUKOnbl — TPeHuHrn. OgHako ux cyTb, No
MHEHWIO MHCTPYKTOPOB, Pa3rnalleHunto He MOAMEXMUT, No3ToMy
noapoBHOCTM Bbl MOXETE Yy3HaTb TONbKO HaMpsiMylo Yy YrieHoB
acTpOLLKOSbI.

MomMMMO HOYHbIX HabnogeHW OHEM MNPOBOAMNUCH
TaKk Ha3blBaEMble 3aHSTWS MO rpynnam, rAe KypaTopbl
(MHCTpyKTOpa) 3HaKoMUnu pebaT ¢ TeopeTUYecKUMU OCHOBaMM
TOrO WM WMHOTO HanpasfeHus, C MeToAvKamu HabnwopeHus u
obpaboTkn. Takke AHEM uuTanMCb NeKUUM MO  pasfmyHbIM
pasgenaM acTpoHOMWM W acTpodu3uku, U MPOBOAUNACH
noaoroToBka K OMUMMMaZaM B HECKONbKMX rpynnax B
3aBUCUMOCTM OT YPOBHSI NOAFOTOBIEHHOCTU LLKOMNbHMKA.

HecmoTps Ha OGonblUyl 3arpy>keHHOCTb M obunuve
3aHATWMI, Mbl BCE Xe ycrneBanuM BCHYECKM BECENUTBCA U
oTAbIxaTb: B cBOGOAHOE OT HAGMOAEHUA U 3aHATUIA BpeMsi

MHOTMe [pPYXHO Nenu noA rutapy, wurpanu BO 4To-nmbo, a
HeKoTOopble LWYTKA W COBbITUS €eLl€ [OoMro MCnonb3ylT Kak
achopu3Mbl, CMbICIT KOTOPbIX B GOMbLUMHCTBE CBOEM W3BECTEH
NUWb Y3KOMY Kpyry acTpoLuKomnbHuUkoB. OOLieHMe — BOT,
noxanyw, rnaBHas  COCTaBMsAlOWAs  acTpPOLUKOMbl,  YTO
3actaBnsieT exatb B KasaHb 3a coTHM kunometpoB. Ho
aCTPOLUKOSbHUKN — HE NEHTAN, U NOSTOMY MHOrve B cBoboaHoe
OT Hay4HON paboTbl BpeMs nmomoranu AeXypHbIM Ha KyxHe. U
elle HaM NpULLIIOCL Napy pa3s noTackaTtb kamHU ¢ Gepera, Ans
cBoell xe 6e30macHOCTU — CMycK C KPYTOro CKIOHa COBCEM

pasmbino.

PacckasbiBaeT  MacneHnnukosa  HOns,
aCTPOLLKOSbI C CEMUNETHUM CTaXeM:

«3mo bbina mosi cedbmasi acmpowkona... [Ha!
Hecmomps Ha mo, ymo Moé obyyeHue celiyac HUKaK He
c8s13aHO ¢ acmpoHoMuedl, S npuesxaro Kaxobil 200 U momoaaro
WIKOMbHUKaM 8 0C80eHUU HabrnodeHuli MemeopHbIX MOMOKOS.
Bedb amo makoe seneHue, Komopoe 3acmaensem Kax0020
ysudeswie2o e2o 3amepemb 8 HEUMOBEPHOM 8ocmopze neped
y8UOEHHbIM, a 3ameMm  HemeOneHHO ModesumbCs Ce8oUMU
erieyamiieHUsIMU C OKpyxatouwumu. MHo2da uHcmpyKmopam
npuxodunocb  Oaxe  HeMHo20  clepxusamb  3MoOUUU
WKOMbHUKO8, 0abbl He pa3bydumb «HOPMarbHbIX» sded,
Komopble 8cé-maku cnam o Howyam. K Hum omHocuncs
CmMopoX U OUPEeKmMop cmaHyuu ¢ cembél, C KOmopbiMU Mbl
cocedcmeosaru.

B acmpowkone pebsima He monbko obwjanuck Opye
¢ OpyeoM, HO U 0obmMeHu8arnuch OMbIMOM, Ha4UHasi om peuweHusi
3a0ay, 3aKkaH4yueasi 0byyeHuem uzpbl Ha 2umape. Tak 4mo,
Ko20a npubnuxanocb OKOHYaHUE WKOJbl, 8CeM bbii0 O4YeHb
reyanbHO paccmagambCsi C HO8bIMU Opy3bsMU, HO 8 cepdue
KaxOblli ye€3 38E3004Ky, KOMOPYIO Mbl, KaK UHCMpyKmopa,
rocmapanucek 8 HUX 3axeyb, 3663004Ky 11068U K HOYHOMY Heby
u 6ecKoHeyHoU ecefieHHol..., a 8 a5asax MOXHO bbiio
rpoyecmb XefaHue rpuexambs 6HO8b. M KOHEYHO, Mbl C
HemepnieHuem 6ydem xdamb HO8020 Jlema, HO8020 ag2ycma u
HosoU acmpoHomuyeckol wkonbl. Cnacubo Bam, dopoesue
Hawu wkosbHUKU, 8edb be3 eac 8cé amo 6bi10 bbl MPocmo
Hego3moxHo! Criacubo!»

[Mopor cTaHOBUTCS OYeHb FPYCTHO, YTO acTpoLLKona
2007, kak w acTpowkorna 2006, 6onblie Hukorga He
NOBTOPUTCH, 3TO KaK MOMHWA — He BbeT ABa pa3a B OAHO MECTO.
Hukorga Gonblue He cobepeTcst Takon komnaHun. Ho He dhakT
4YTO HOBasi komMnaHusi ByaeTt xyxe npexHen! N HoBble Becenble
OHW Ham obeLuatoT GbIThb, eLle He CKOpo Mo Mepkam 3emnu, HO
yXXe 04YeHb CKOpo No mepkam BceneHHon — Bcero nuvb vepes
roa, B aBrycte 2008, Ha HoBomn AcTpoLukone!

Cmamstro nodzomoeunu: MuHHexaHoe AHMOH (Jimmy),
MacnenHukosa KOonus, Lllazuesa ®apuda, Nyxoe Cepeeli

MO Bonpocam yuyactuss B AcTpolukone obpaiwarbes K
npesnaeHTy acTpOLUKObI, XKykosy r.B. e-mail:
Gera.Zhukov@ksu.ru

BeTepaH
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AcTpoHOMMA AnA Bcex |

ACTPOHOMUSA HA
JIIOUTEIA

Ecnu sicHO# 0e31yHHOH HOYbIO BaM JIOBEAETCS OKa3aTbCs BIAIM OT
KPYIHBIX  HACENCHHBIX  NYHKTOB M CONYTCTBYIOLIGH UM
«UCKYCCTBEHHOU 3aCBETKH» He0a, TO HaBEpHSKA BBl XOTb HA MUHYTY
OCTaHOBHTECH, 3aBOPOXKECHHBIC IPAHIMO3HBIM BHIOM 3BE3HOTO Heba.
Kaknast u3 9THX 3Be31 — COJIHIIE, MHOTHE OOJBILE U ropsuee HaIIero.
W y xakmoro MOryT ObITh IUIAHETHI, a Ha IUIAHETaX, KTO 3HAET, —
Ku3Hb. W, OBITH MOXXET, B 3TOT CaMblii MOMEHT BbI, CAMH O TOM HE
3Has1, BCTPETUTECHh C KeM-TO B3MIsLIOM. Eciii Bam XOTs 661 MEMOJICTHO
3HaKOMO TaKOE OIIYLICHHE, BBl JIETKO IMOWMETe JIOJeH, KOTOphIE
COXpAaHWJIM €ro Ha BCIO JKM3Hb M 3aYacTyl0 TOTOBBI IpUJIAraTh
3HAYHUTEIbHbIC YCUIIHS M CPEACTBA I pacCMaTpUBaHMs HeOa.

HemHorve Hayku MOryT noxBacTaTbCsi TakuM BCEMMUPHbIM
haHknybom, kak acTpoHomusi. B Mupe uyTb Gonblie 10 Thicsy

npodeccnoHarnbHbIX aCTPOHOMOB — CTOJSIbKO e, CKOITbKO
nobutenen B ogHoi  Tombko Poccun.  CoBpemeHHas
nobuTenbckas acTpoHoOMUS — aTo npecTuxkHoe

BbICOKOTEXHOMOTMYHOE X0661, B KOTOpPOE MHOrMe BKNagblBaoT
ThICAMM  [OMNNapoB:  MOKynmawT  Teneckonsl, obopyaytloT
obcepBaTopuM, NyTELeCTBYIOT B TMOrOHe 33  peakuMu
HebecHbIMK ABNEHNSAMMN. HekoTopble nobutensckme
YCTPOWCTBA, Hanpvmep cneuvanu3upoBaHHble
actpoHomuyeckme [N3C-matpuubl ans  actpodoTtorpacum,
HUYeM He yCTynaroT npodeccroHarnbHbIM.

M Bce xe AOns npuoblieHuss Kk 3Be3gam  HeobsizaTenbHO
063aBoanTbLCA AOPOrVIMM MHCTPyMeHTamu. Ha nepBbix mopax
BMOMHE [OCTAaTOMHO W HEBOOPYXeHHOro rnasa. Bosbmute
npocTeliLlyo 3Be34HYI0 KapTy, Hanogobue Tol, Y4To npvBedeHa
B KOHUE cTaTbu, W nonpobyiTe oOTbickaTb Ha Hebe
obo3HayeHHble Ha Hel co3se3gus. Mexagy npouum, 3TO
[OBOMbHO yBnekaTenoHoe 3aHatTue. [lo xogy pena Bl
HEMpeMeHHO 3aMeTUTE BCMbIWKM «Najalowmx 3Be3gy». 3JTO
CropaioT KpOLUEYHble MEeTEOpHble YacTuubl, BTOpralowmecs B
aTMocdepy CO CKOPOCTbIO B ECATKN KUIIOMETPOB B CEKYyHOY —
ObicTpee noOGbIX KocMUYeckux kopabneir. OcoBGEHHO MHOro
Takmx yvactuy BugHo okono 10—12 aerycta, korga 3emns
BcTpeyaetcs ¢ [lepcempgamu, ogHuM u3  BoraTemwmx
MeTEOpHbIX MOTOKOB. B 3TW OHWM MeTeopbl neTAT OykBanbHO

Kaxayto MUHYTY. OnbITHblE NiobuTen acTPOHOMUU MTHOBEHHO
onpepensioT ero 6neck, LUBeT, HanNpaBneHne, CKOpPOCTb, ANNHY
W [faxe MOryT HaHeCTW ero TPaeKTOpWIo Ha 3BE3OHYK KapTy.
Kctatn, TakMe HabniogeHus, npu rpamoTHon obpaboTke,
NO3BONSAIOT OLEHNTb NIIOTHOCTb METEOPHOrO NMOTOKA M YTOYHUTL
ero opbuty Bokpyr ConHua. Tak 4to gaxke 6e3 Teneckornos
nobutenn acTpoOHOMUU MOTYT NPUHECTM MOMb3Y Hayke.

N Bce xe, ecnn Bbl MO-HACTOALLEMY YyBIieYEHbl 3BE3AHbIM
HeboM, TO HenpemeHHO ob63aBedeTecb WHCTPYMeHTOM. [ns
Hayana 3To MoXeT OblTb Hebonbluas nogsopHast Tpyba, xoTs
nyywe Bce-Taku B3ATb OWHOKNb, Hanpumep 10x50, To ecTb
OecaTukpaTtHbln ¢ 50-mMunnumeTpoBbIMU  obbekTuBamu. [pu
6onblueM yBenM4eHnn Bbl NOMyYMTE ManeHbkoe none 3peHus u
CUIbHOE [pOXaHue KapTuHKW. Bnpouvem, paxe He o4yeHb
CUIbHbIA NpUBOP CTOUT 3aKPenuTb Ha LUTaTuBe.

BrHOKNb B COTHM pa3 yBenuuMBaeT YWCNO BUAMMBbIX 3Be3d. A
BHMMaTenbHbIN  Habniogatenb HangeT [ecATKM  3Be3AHbIX
CKOMMEeHW, TymaHHOCTeN W ranaktuk. Ha JlyHe craHoBsiTCs
BUAHbI KpyrHble KpaTepbl, y BeHepbl — asbl, y KOnutepa —
cnyTHukn. [MocnegHve, noxanyn, cambll  yBrneKaTemnbHbINA
00BbeKT Ang HaymHatLero. Cambiit 6nun3kuie u3 Hux, No, nenaet
obopoT Bcero 3a 42,5 yaca, Tak 4To ByKBanbHO Kaxabl AeHb
MOXHO BWAETb, Kak OH TO crnuBaeTca ¢ guckom tOnwuTepa, ToO
oTAensieTca OT Hero. [lpyrMe CMYTHWKW TOXEe MOCTOSIHHO
nepemMeLlalTcs, XoTS W MeafieHHee. [ns nogrotoBku K
CMEeXEHWI0 3a HUMMW fydlle BCero noaxoauT Hebonbluas
GecnnatHas nporpammka JupSat95, koTopasi nokasbiBaeTt
NOIOXeHWe CryTHUKOB Ha NM06ON MOMEHT BPEMEHM.

Kak npaeusibHO cmMompemb Ha He6o
AcmpoHomuy4eckue HabmodeHuUsi He meprsm cyembl U Qaxe
yem-mo omoarieHHO HarloMuHarom medumauuro. Ecnu xomume
nonyqums ydoeornibcmeue, 0bsi3amesibHO Mo3abomemecs O
Komgbopme — 6e3 3mo20 8ce 8riedamieHue CMaxemcs:

1. Bblbepume Ho4Yb 667U3U HOBOJYHUSI UAU nocredHel
yemeepmu (Hanpumep, ¢ 7 no 17 uwonsa 8 amom 2ody).
2. Pacnonoxumecb nodanbwe om 20podcKol 3aceemku.
3. Tenno o0eHbmeckb — x01100 He ocmasnsem mecma MbICAM
0 8eyHom. 4. Mpumume ydobHyto no3y. Camoe nyywee — neyb
Ha cruHy e crnanbHOM Meuwke. Habmodamb ¢ 3anpokKuHymou

eonosol Oaxe He nbimalmecs.
5. lNpukpolime ¢hoHapuK KpacHbIM €8emoguribmpoM (MOXHO
cdenamb u3 nonuaMmuIeHo8020 meuwka).

6. B komnaHuu npu2odumcsi nia3epHasi ykaska (ry4dwe 3eseHasi)
— 838eweHHas 8 8030yxe [blfib [10380/17€M yKa3bleamb €0 Ha
36e30b!.

7. Ecnu Hocume o0u4ku, ucrnonb3ylime JlUH3bl C [0AHOU
KoMmneHcayuel 6nusopykocmu (Ons rnogcedHe8Ho20
UCronb308aHUS Makue npomueornoKa3aHbl).

KomnbloTep, a He Teneckon

[a, VMeHHO KOMMblOTEpP CTaHeT BawwuM  Ccreaylowmum
MHCTpyMeHTOM. Be3 Hero Bbl MPOCTO He y3HaeTe, 4To, rae u
Korga MOXHO HabGnogaTb. Ha cMeHy acTpoHOMUYECKUM
kaneHaapsiM, cbopHukam Tabnuy ¢ koopauHatamu CorHua,
JlyHbl, NNAHET 1 Apyrx oGbEKTOB Ha pa3Hble AHU rofa NPULLIK
nporpaMMbl-nNiaHeTapun, KOTOpble HAarnsgHO — MokasbiBatoT

Heb6oceod Ne 11, 2007 200 24




pacrnonoxeHne cBeTun Ha Hebe W NO3BONSIOT AeTanbHO
NPOCNeANTb X ABWKEHUS.

OcobeHHO yaobGHO C MomoLlbo MraHeTapusi  onpeaensitb
BMOMMOCTb NnaHeT. HacTpoMBLUMCHL Ha HYXHYIO AaTy, MOXHO
MeHATb  Bpemsi, noabupas MOMEHT, Korga nnaHeTa
NoAHMMAEeTCS BbILe BCEro Haf ropu3oHTOM unn conuxaercs ¢
apyrmmu - HebecHbiMn  obbekTamu.  Takke GOMbLUMHCTBO
nporpaMm ymeeT paccuuTbiBaTb BUAMMbIE MOMOXEHNA Ha Hebe
actepougoB U komeT. [ns aToro Hago Hamtu B UHTepHeTe u
BBECTW B MpOrpammy napameTpbl opbuTbl HyxHoro HebecHoro
Tena. Y nnaTHbIX nporpamm 0bbl4HO eCTb cnyx6a noaaepxku,
KoTOpasi onepaTMBHO FOTOBUT Takue fAaHHble 060 BCex BHOBb
OTKPbITbIX OB bEKTaX.

MoyTn BCE nnaHeTapum MOryT nokasbiBaTb ropasfgo 6Gonblue
06bekToB, YeM BMOHO HEBOOPYXXEHHbIM rnasom. B nepsyio
oyepedb 3TO Tak HasbiBaemble OOBLEKTbI FMyGOKOro kocMoca
(deep sky) — ramakTuku, TYMaHHOCTW, 3BE3[HblE CKOMMEHUS,
KOTOpble BUAHBI TONbKO B GUMHOKIL Mnu B Teneckon. CepbeaHble
nporpaMmbl NO3BONSIOT NoAKMNoYaTh 6a3bl AaHHBIX CO MHOTUMU
COTHAMW ThiCAY 3Be3d. TakoB, Hampumep, Katanor «Tuxox,
COCTaBIeHHbI N0 pe3ynbTaTam paboTbl acTPOMETPUHECKOro
cnyTHuka «lunnapx». CTonb o6LMPHBIE KaTanorn HeobxoaMMbI
NS NOAroToOBKM K TENeCKonMYeckuMm HabmiogeHnam.

Cuctembl Teneckonos

[naBHbIM napameTp Teneckona — puameTp obbektmBa. OT
Hero 3aBMCAT paspelleHne (BMAMMOCTb MENKUX Aetanen) u
npoHvualowas cuna (npegenbHas BuAMMas  3Be3fHast
BeNnMuMHa). Yacto B marasvHax BMeCTO AnameTpa ykasblBaioT
yBenu4yeHne, HoO OHO 3aBWUCUT OT BblbOpa OKynsipa, KoTopble y
GonblUMHCTBA  TENeckonoB  CMeHHble. [lo  KOHCTpyKuuu
Teneckonbl AensaTca  Ha - pedpaktopbl  (C NIMH30BbIMM
obbekTMBamu), pednekTopbl (C 3epkanbHbIMU 0GbEKTUBAMU) U
KaTagmonTpuyeckMe CUCTeMbl, OObeauHsiiolMe TUH3bI  ©
3epkana.

PedpakTopbl. 3akpbiTas
Tpyba penaetr wux 6Gonee
HaZEXHbIMM, HO c
yBernMyeHuemM  auameTtpa
o6beKkTBa OHM  OYeHb
ObICTPO  gopoxalT
BAOGaBOK pacTyT B ANVHE.
MoaTtomy pedpakTopbl
anameTtpom Gonee 125 mm
y nobuTenei BCTpeyarTcs
peako. B pednektopax cBeT cobupaeT BOrHyToe 3epkano,
ycTaHoBneHHoe B  rmMybuHe Tpybul. OHO  dhopmupyeT
nsobpaxeHve nepen cobon, u, YTOObl He 3aCnOHATb FONOBOWA
rmaBHoe 3epkano, cobpaHHbI My4yok cBeTa Hago BbIBECTU 3a
npeaens! Tpyobl.

B pednektope cucrembl
HbloToHa ans atoro cnyxut
AnaroHanbHoe 3epkarno.
Okynap KpenaT Ha BepxXHeM
KOHUe Tpybbl. B HeGonbmnx
(o 150 mm) Teneckonax
cuctembl HbloToHa rnaBHoe
3epkano  0bblMHO  uMMeeT
NnpocTyld B  W3roTOBMEHUN
cdepuyeckyto  copmy, uyTO
3 genaet ux Hegoporumu. B
pednektope KaccerpeHa BbiNyknoe BTOPUYHOE —3epkano
BbIBOAWUT COBpaHHbLIN CBET HapyXy 4epes OTBEepCTME B LIEHTpe
rmaBHOro 3epkana. Y «kaccerpeHoB» KopoTkasi Tpyba, ¥ ¢ HUMu
ynobHee obpallaTbCsi, HO pacniavnBaTbCcs 3a 3TO NPUXOAUTCS
bornee CrnOXHOM OMTWMKOW: rMaBHOe 3epkano umeeT dopmy
napabonovga, a BTopuyHoe — runepbonouaa. Takue 3epkana
NONMPYIOTCH  TOMbKO  BPYYHYlO, M Teneckon nonyyaercs
noporum. My «HbIOTOHOB», M Yy «KaccerpeHoB» Tpyba
oCTaBfsieTcsl OTKPbITOW, U 0bpaliaTtbCA C HUMU HAAO OYeHb
akkypaTHo, n3berasi nonagaHvs Ha 3epkana Brnaru v nbinu.

B 1941 roagy BblgaloWwuMics COBETCKUA ONTUMK  Omutpui
OmutpueBuy MakcyToB (1896—1964) n3obpen

KaTagMonTpuyeckylo cucteMmy, obbeauHMBLLYIO MpenMyLLecTsa
BCEX MepeynCcrieHHbIX TUMOB TerneckonoB. BHelwHe Temeckon
MakcyToBa MoOXoX Ha «kaccerpeH», Ho oba 3epkana B HeMm
UMEIT cdepuyeckyto opMy, a BO3HMKalOLME M3-3a 3TOro

NCKaXXeHUs ycTpaHsieT
crneumanbHo nono6paHHbIi
KOpPPEKTUPYHOLLMI MEHUCK

(BBINYKNO-BOrHYTast NMMH3a) Ha
nepegHeM  KoHUe  TpyoObl.
OnTuka y «MakcyToBa»
nony4yaeTcs AeleBow, NoyTu
KaKk y «HblOTOHa», Tpyba
KOPOTKOW, Kak y
«KaccerpeHa», W rMpu 3TOM
3aKpbITON, KaK y pedpakTopa.
MpaBaa, N3roToBUTb MEHUCK B
KYCTapHbIX YCIOBUAX KpaiiHe
CMOXHO, HO B MPOMBIWNEHHbIX YCMOBKSX npobrnem He
BO3HMKaeT. MimeHHO Teneckonbl cuctemMbl MakcyToBa (Hapsgy €
Opyrou katagmontpuyeckon cuctemon Livmmara — Kaccerpena)
SABNSIOTCS HA CErofHsi CamblMW MONynsSAPHLIMUA NIOBUTENBCKUMM
WHCTpYMEHTamu B Mupe.

N Bce xxe — Teneckon

C npuobpeTeHvem Tereckona Bbl MpeBpaljaeTecb U3
«kaHgugaTa» B MOrfHonpaBHoOro nwbutens acTtpoHomun. B
coBeTCkoe Bpemsi 3T0 ObiNo  Henpocto U nbuUTenam
NpUXOAuNOCb CTPOUTb  Temneckomnbl CaMoCTosiTenbHO.  Bce
HayMHanocb C NMomucka TONCTOro CTekna Ans rMaBHOro 3epkana.
TyT B UeHe O6binuM cygoBble wnnioMuHaTopbl. [pudem  ux
TpeboBanocb cpa3dy [fOBa — OOWH CTaHOBWUMCS 3epKarom,
Opyrov — LWnudoBanbHUKOM K HeMmy. HeHamHoro npolie 6bino
poctatb abpasvBHble U MONUPYHOLLME MOPOLUKM  pasHbiX
HOMepoB — B CBOOOAHYHO TOPrOBO OHW HE MOCTaBMAMNUCH.
YcnewHo pelwvB 3agayn cHabxeHus, nobuTtens npuctynan K
KpOMoTNMBOMY, NOPOM MHOrOMECSHHOMY, MpoLeccy LWNUdOBKN
M MONMPOBKN BOTHYTOrO rMaBHOrO 3epkana Tereckona. Ero
MOBEPXHOCTb HE [OIIKHA OTKIOHATBCA OT pacyeTHOW Gonblue
yeM Ha 0,04 MukpoHa — 40 HaHOMeTpoB. YToGbI 4OCTUYL Takow
«HAHOTEXHONMOMMYECKOM» TOYHOCTW, NPUXOAMIIOCH COOpYXaTb
ucnbITaTeNbHYlD ONTUYECKYD CKamblo. [OTOBOe 3epkano
npeactosino cepebputb, a 3HauuT, O0ObIBaTb peakTuBbl U
ocBauBaTb xumuyeckue npouecchl. M BoT 3epkano rotoso! Ho
co3faHvie Teneckona C 3TOro TOMbKO HauuHaeTcs. Jlobutenio
NpeacTouT  M3roToBUTb TpyOy M MOHTMPOBKY Tereckona,
CHabauTb ero BTOPMYHBIM 3epKaroM U OKynspamu, yCTaHOBUTb
aneKkTponpuBog W apanTep AnA doTokamepbl — BCe 3Tu
«MernoynM» OTHMManuM Mecsiubl, ecrnu He rogbl. C  Takum
KONMYECTBOM MNPEnATCTBUA [0 KOHUA MyTU AOXOAUNU fULLb
eavHuUbl, MPUYeM 4acTo Te, KOMy CamMO CO3[aHue TOHKOro
Hay4yHoro  npubopa  HpaBunocb  6Gonblle, 4Yem  ero
MCMONb30BaHue. Tak hopMmpoBanacb ocobas
«TENECKOMNOCTPOUTENbHAs» BETBb JIIOOUTENBbCKON acTPOHOMUMU.
Hepenko ynaunuBbii TeneckonocTpouTenb, eaBa onpobosas
HOBBI/I MHCTPYMEHT, NpucTynan K usrotoBneHuo eue bGonee
COBEpLLEHHOro Teneckona.

Ha 3anage Bce HauvHanocb cxoaHbIM 00pa3oM, HO Tam
TeneckonocTpoutenu ObICTPO Nepewwnnm K WU3roTOBIIEHUIO
WHCTPYMeHTOB Ha 3aka3. W yxe B 1960—1970-x rogax
MOSIBUMUCh KOMMaHWUK, CreumanmavpyoLMecsl Ha U3roToBMEHUN
nobUTENbCKNX TENeckornoB W akceccyapoB K HUM. B uucne
CcaMbIX U3BECTHbIX MPOM3BOAMTENEN MOXHO HasBaTb Meade n
Celestron. OHv nepBbIMW BHEAPUM CUCTEMY aBTOMATUYECKOro
HaBefeHust Ha HebecHble 0ObeKTbl (Tak HasbiBaemasi cuctema
GoTo). Iiobutento HyXHO TOMbKO YCTaHOBWTbL Teneckon Ha
LWITaTUBE, HABECTUCh Ha Napy sIpKUX 3Be3[, a Jarnbliue cuctema
cama Mpov3BOAMT MPUBHA3KY CUCTEMbl KoopAMHAaT M rotoBa B
CYATaHHble CeKyHObl HanTu Ha Hebe nwbon 0ObLEKT u3
BCTpPOeHHoW 6a3bl gaHHbIX. HekoTopble Habnopatenu adaxe
anylTcs, YTO Takol cepBuC YOMBaEeT BCIO POMaHTUKY HOYHbIX
HabnopgeHui. Bmecto pomroro nowucka efBa  3aMeTHOM
TYMaHHOCTU cpeau ThiCsiy 3Be3[, Bbl MOMy4YaeTe ee roTOBEHLKYH
npsMO B LiEHTpe nons 3peHusd. Ho pomaHTuKM Bcerga MoryT
OTKINOYMTE cucteMy GoTo, a 6onbLIMHCTBO MobuTenen nuwb
6naropaps en nony4unu BO3MOXHOCTb yBUAETb
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TPyOHOOOCTYNHble 06bekTbl Ha Hebe, a He Ha 3KpaHe
KOMMblOTEpA.

AcTpoknyObl

KomnbloTepHble nnaHeTapuy ¥ CamoHaBOAALLMECS TENECKOmbl
KapauHanbHO  M3MEHWNM  camMo  NIMUO  NBUTENBLCKON
acTpoHomuu. PaHblue 3TO ObIIO peakoe, MOXHO ckasaTb,
9K30TMYEeCKoe YyBreveHue. Tenepb TEMNeckorn cTan CUMMBOJSIOM
[ocTatka M onpefeneHHon YTOHYEHHOCTU MHTENNeKTyanbHbIX
uHTepecoB. MHorve poauTenu MnokynawT WHCTPYMEHT MPOCTO
Kak nonesHyto ana pebeHka o6pasoBaTenbHy UrpyLky. TyT-To
N BO3HMKaeT BOMPOC: YTO M Kak B Hero HabniogaTb. Ecnu He
nogymatb 06 3TOM 3apaHee, TO GnaropofHbI Npubop ckopee
BCEro NOCNYXUT NULLb ANS PasrnsfblBaHUsi COCEACKUX OKOH.

SuBapp 1989 ropa. Acrporom J[xon JIo6coH (Ha JecTHULIE)
YCTaHOBHII CBOM Teneckomn Ha yrity yauis! (Can-Opanrucko, CILIA),
YTOOBI 000 JKeNalomyii MOT MOHA0MIOIATh 32 3BE3AaMU

Ha nomolys npuxodsT knybbl niobutenen acTpoHoOMWM, rae
BCerja rotoBbl AaTb COBET HAYMHAOLLEMY, 8 MHOMME OMbITHLIE
nobutenn BUOAT B 3TOM CBOK Muccuto. HavbGonee passuto
nobutenbckoe aswxeHne B CLUA, roe knyGbl ectb B nobom
KpynHoMm ropope. Poccusi noka 3ameTHO OTCTaeT: Hanpumep,
HeT knyba nwbuteneir actpoHomun B CaHkT-leTepbypre,
ropofe C OYeHb Cepbe3HOoW Tpaauumen acTPOHOMWUYECKUX
ncecnenoBaHui.

Bo BceM mupe kiybbl akTMBHO 3aHUMMAOTCsi Monynsipusaumen
acTpoHomun. W3  Amepuku nowmna, Hanpumep, Tpaavuus
perynsipHo MNpOBOAUTb TaK Ha3blBAaEMble «CTap-naTtuy, Ha
KOTOPbIX YNeHbl kryba galT BCEM XenawwyMm NMocMOTpeTb B
cBou Tereckonbl. Ho akTuBHble mobuTenn He XOTHAT XAaTb,
korga nybnuka npuaeT K HAM B Kny6, U uayT K Hell HaBcTpeyy. B
1968 rogy OxoH [Jo6COH, OAMH U3 CaMbIX M3BECTHLIX B MUpe
nobutenen TeneckonocTpoeHus, ocHoBan obuwectso The
Sidewalk Astronomers n Hayan NpoBOAMTb Tak Ha3blBaeMble
«HOYM TPOTyapHOW acTPOHOMMUM». Teneckonbl BbICTABMAOTCS B
cambIX NIOAHBIX MecTax — Ha nepeKkpecTkax, Yy BXOOOB B
TOProBble LIEHTPbl — U BCEM MPOXOXWMM MpeanaraeTcs
nocMoTpeTb Ha HeGo. [IBXeHWe, noAXBayeHHOE MHOrMMU
aCTPOHOMMYECKMMWN accoumaumsmMm, MOCTOSHHO pPaclUMpsnoch,
n 19 mas 2007 roga cocrtosinacb nepBas MexayHapoaHas
«HOYb TPOTyapHON acTpoHOMUU». Llenbio opraHu3aTopoB 6bino
eavHOBpeMeHHO npefocTaButb nybnvke 1 000 Teneckonos.

B Poccun camon KpynHOM M perynsipHOn crtap-natu sBnsieTcs
dectvBanb  «AcTpodecT», exerogHo npoxogsdwmi B
MogmockoBbe BO BTOpOW MOMOBMHE anpens. Ha Hem
cobupaeTtcst 6onee 600 y4acTHMKOB, KOTOpble NpMBO3ST Ao 80
TeneckonoB. Heckonbko pa3  npoxogun  «Cubupckui
Actpodpect» B KpacHosipcke, a B mpowrmnom rogy nog
HoBocubupckom coctosincs chopym «CUBACTpO».

Knybbl  npuBnekatenbHbl He  Tonbko  obuleHnem ¢
eOVHOMbILLNEHHUKaMMU. Yacto OHU pacnonaratooT
WHCTPYMEHTaMn 1 ApYrUMU  BO3MOXHOCTSIMM,  KOTOpbIE
oTAenbHOMY  TOOWUTEND  NPOCTO  HEAOCTYMHbl:  4OpOroe
obopynoBaHue, KOHCyNnbTauuu CreuManucToB U Aaxe WHoraa
HabnopartensHoe BpeMmsi Ha npodeccroHarnbHbIX
WUHCTPYMEHTaXx. Cawmbliit KPYnNHbIN poccucKuia Kkny6
(http://www.astroclub.ru/) pencteyet B Mockse ¢ 1994 roga n
HacuuTbiBaeT okoro 60 uneHoB. B pacnopsbkeHun 4neHoB
knyba — nontopa AgecsiTka TeNeckornos, CTaHOK Ans WnndoBKu

3epkar, a HegaBHO kny6 NpuoGpen AopOoryt acTPOHOMUYECKYHD
M3C-kamepy ans actpodoTtorpacdun. B koHue npoiunoro roga
Hernopaneky OT 3BeHuropoga BCTynuna B CTpo KnybHas
obcepaaTtopusi ¢ 10-aAoiMoBbIM acTporpacgom.

..
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Actponomuueckuil «dectuBansy B mapke Mocemur (CLIA). CaeBa
Ha (oTO — 24-IFONMOBBII TENECKOI B 9KBATOPHATIBHOI MOHTHPOBKE

370, KCTaTW, He edMHCTBEeHHas nobutensckas obcepBaTopus
nog Mockson. Camblii BnevaTnsiowmii npumep — nyonuyHas
obcepBaTopust «Ka-Oap» (http://www.ka-dar.ru/) B
[omogenoBckoM painioHe. 3[4ecb HECKOSbKO WHCTPYMEHTOB,
CaMblil KpYnHbIN — 14-010MMOBBIN «LUMUAT-KaccerpeH» upmbl
Meade, koTopoMy  no3aBMAYWOT  MHOIME  POCCUWCKME
yHuBepcuteTbl. Ho camoe yavBUTENbHOE — 3TO OTKPbIThIN
nyénuyHbii ctaTyc obGcepBatopun. [loGoli xenawowmii  no
npeaBapuTenbHON [OroOBOPEHHOCTM MOXET npuexaTb clofa Ans
6ecnnaTtHoOro BeAeHNsa acTPOHOMUYECKNX HabnoaeHUN.
MapannensHo c NpPOCBETUTENbCKOW OesATenbHOCTbIO
obcepBaTopusi «Ka-Oap» BegeT n HayvHble pabotbl. OgHO U3
HanpaBfeHnn — W3y4yeHne KOCMUYECKOro Mycopa, KOTOpbI
ckannuMBaeTcsl Ha reocTtauuoHapHon opbute. C nepuoaa
«XONOAHOW BOWHbI» 3[4eCb OCTanoCb MHOrO OTpaboTaBLUMX
CNYTHWKOB, HEKOTOPbIE W3 HUX MO OKOHYaHUM UCMOMNb30BaHUA
Oaxe B3pblBanu, 4ToObl NPeAOTBPaTUTL BO3MOXHYIO YTEuKy
ceKkpeTHoN uHgopmaummn. Tenepb OGNIOMKM CEPbE3HO MeLlatoT
HOBbIM annapatam. [lpyroe HanpasfieHune uccriefoBaHun —
YTOYHEHNe opbuT cnyTHUKOB YpaHa. lockonbky K YpaHy He
HanpaenslTCA kKocMuyeckme annapatbl, NASA noka He TpaTtut
CU1 Ha ero ChyTHWKW, OCTaBnsAs npocTop pAna pabotbl
nobutenen. B obcepBaTtopuu paboTaloT YETBEPO COTPYOHMKOB,
N BCE OHM SBMSAOTCA acTpoHOMamu-nmioduTensMu. A noctpoun
obcepBaTopuio Ha cBOW cpeAcTea Apyron nwobutens —
MOCKOBCKUIA BU3HECMEH, KOTOpbIN He nbut aduwmnpoBatb
CBOE MMS, HO XOYeT MOAAEPXKMBaTb CBSI3W C aCTPOHOMUYECKON
HayKoW.

Kak 8To HW cTpaHHO, nbuTenn AOeNCTBUTENbHO MOryT BO
MHOroM nomMoub npodpeccuroHanam. O6bekToB Ha Hebe MHoro,
a cneumanuctoB He xBaTaeT. Hanpumep, AmepukaHckas
accouvauusi Habniogatenent nepemenHbix 3se3n (AAVSO) ¢
OrPOMHbLIM yCrIEXOM BefeT OOLIMPHYI0 PYTUHHYIO paboTy:
CrexeHne 3a W3MeHeHusAMM Onecka MHOTMX TbICAY CBETWN.
C6op aTUX AaHHbIX, HEOOXOOMMBIX ANS YTOYHEHUs Teopun
CTPOEHMs U 3BOnoUMU 3Be3f, TpebyeT KpPoOnoTnMBOM M BO
MHOTOM py4HOU paboTbl. 3arpyxaTb 3TUM npodeccroHanos
HeaheKTMBHO, a BOT nOUTENU 3aHUMaKTCH  TakUMu
HabnioAeHNAMM C OrPOMHBIM YI0BOSIbCTBUEM.

OueHb nonynapeH cpean nbutener acTPOHOMUK  MOWUCK
KOMET, MOCKOMbKY M3 BCEX KOCMUYECKUX OOBLEKTOB TOMbKO OHU
nonyyatT Ha3BaHWe B YeCTb CBOWX MEepBOOTKPbIBaTENeMn.
[locTaToMHO OTKpbITb BCEro OAHY HOBYIO KOMETY, YTOObI
yBEKOBEYMTb CBOE UMA B Hayke. [paBaa, Ans atoro Tpebyertcs
GesynpeyHoe  3HaHWe  3Be3gHoro  Heba,  perynsipHble
Habrogernsa n ewe yaada. [Nonckom acTeponaos B OCHOBHOM
3aHnMatoTca actpodoTorpadbl — TyT HAAO PerynspHo Aenatb
CHUMKM OHUX U Tex e obnacTteit Heba, a NOToOM TLATenbHO
CpaBHVMBaTb WX Mexay coboi, BbISBMAS  MeAJIeHHO
ABWXyLLMecs cnabble 06beKTbI.

HakoHeu, ewle ogHO HanpaBneHne MOWCKOBOW aKTUBHOCTU —
OTKPbITUE CBEPXHOBLIX 3B€3[ B [APYrUX ranaktukax. B ogHon
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ranakTvke CBEPXHOBbIE BCrbIXMBAIOT NMPUMEPHO pa3 B CTO feT,
HO ranakTMK MHOrO W €XerogHO PerucTpupyeTcsi HEeCKOSbKO
COTEeH Takux Bcnblwek. lMouck 3aecb Toxe MAET OObIYHO MO
doTorpacpusim.  LWotnaHackmuin nmobutens Tom Boync (Tom
Boles) cneumanbHo ans aToro nocTtpowun obcepBaTopuio C
Tpems Tereckonamu-pobotamuM U OTKpbIN yxe Oonee crta
CBEpPXHOBbIX. Ho HekoTopble nOUTENM cyUTalOT, YTO
aBTOMaTM3aumMs paspyllaeT pPOMaHTUKYy aCTPOHOMMUYECKUX
OTKpbITUIA. ABCTpanuickuii cesileHHk Pobept 3BaHc (Robert
Evans) MHoro net B cBo60OAHOE BpEMSI 3aHMMAETCSl MOUCKOM
CBEPXHOBbIX WCKIIOYMTENbHO BU3yanbHO — B HeOOMbLUOW
Teneckon. Ha ero cuety 6onee 45 oTkpbiTuin, n go 2003 roaa,
koraa ero obowen Boync, oH 6bin B 3TOM Aene 4emMnMoHOM
cpeau nobutenen.

Elk Creek Observatory, pacronoxeHHass Ha TEPPUTOPHU OOBIYHON
LIKOJIBI, B ONPECICHHBIE Yachl OTKPHITA 151 CBOOOIHOIO MOCEIICHHS

OueHb nonynsipeH cpeau nobuTeneln acTPOHOMUM  MOMUCK
KOMET, MOCKOJIbKY M3 BCEX KOCMUYECKMX OOBEKTOB TOMbKO OHU
nonyyalT HasBaHMe B YeCTb CBOMX MEPBOOTKPbIBATENEW.
[ocTaTouyHO OTKPbITb BCEro OAHYy HOBYH KOMETY, 4TOObI
YBEKOBEYUTb CBOE MMs B Hayke. lNpaBaa, ans atoro TpebyeTcs
GesynpeyHoe  3HaHMe  3Be3gHoro  Heba,  perynsipHble
HabnoaeHust u ewe yaada. NovckoM acTeponoB B OCHOBHOM
3aHMMatoTcs actpodpoTorpadbl — TyT HAAO perynsipHo Aenatb
CHUMKWN OAHWX W Tex e obnacten Heba, a NOTOM TLaTENbHO
cpaBHMBaTb WX Mexay coboi, BbISIBNAS  MEANEHHO
OBuxkyLmecst criabble 06BbeKThI.

HakoHeu, elle OfHO HanpaBrieHWe MOUCKOBOW aKTUMBHOCTUM —
OTKPbITUE CBEPXHOBbLIX 3BE3[ B APYruX ranaktukax. B opHon
ranakTvke CBEPXHOBbIE BCrbIXMBAIOT NMPUMEPHO pa3 B CTO feT,
HO ranakTuK MHOr0 W €XerogHO PerMcTpupyeTcsi HEeCKOSbKO
COTEH Takux Bcnblwek. lMouck 3aecb Toxe MAET OObIYHO MO
doTorpacpusim.  LWotnaHackuin nmwobutens Tom Boync (Tom
Boles) cneumanbHo ans aToro nocTtpowurn obcepBaTopuio C
Tpems Tereckonamu-pobotamuM U OTKpbIN yxe Oonee crta
CBEpPXHOBbIX. Ho HekoTopble nOUTENM cyUTalOT, YTO
aBTOMaTM3aumMs paspyllaeT pPOMaHTUKYy aCTPOHOMMUYECKUX
OTKpbITUIA. ABCTpanuickuii cesileHHMk Pobept 3BaHc (Robert
Evans) MHoro net B cBo60OAHOE BpEMSI 3aHMMAETCSl MOUCKOM
CBEPXHOBbIX WCKIOYMTENbHO BU3yanbHO — B HeOOMbLUOW
Teneckon. Ha ero cuety 6onee 45 oTkpbiTuin, n go 2003 roaa,
koraa ero obowen Boync, oH 6bin B 3TOM Aene 4emMnuMoHOM
cpeau nobutenen.

B nocrnenHee Bpewmsi GbiTb TakvM BOMbHbIM UCKaTeneMm Bce
TpyoHee. Ckopo Bcsi HebecHast cdpepa 6yneT perynsipHo
CKaHMpOBaTbCA aBTOMATUYECKMMU Terneckonamu B MoMcKax
HOBbIX 06bekToB. OpHako nbuTenn yxe Hawnu Ang cebs
HOBble 3aMaHuMBble HanpaBneHus. OQHO U3 HWUX — MOUCK
nnaHeT y apyrux 3Be3q. OBHapyXuBalT UX MO XapaKTepHOMY
KpaTKOBPEMEHHOMY CHWXeHWI0 bnecka 3Be3fbl, Korga nnaHeTa
npoxoauTt Mexay Hel u Habnopatenem. KoHeYHo, Tak MOXHO
oBHapyxuTb faneko He nobyto nnaHeTy — ee opbuTa gomkHa
ObITb HanpaeneHa Kk 3emne pebpom, HO 3Be3q U nobutenen
MHOrO, U 3TOT METOZ Y>Xe Aarn nepable pe3ynbTaThbl.

Kak ¢omozpagpupoeamb acmpoHoMmuyeckue O6bLeKmbI
1. HenodswxHbIli ¢homoarnapam ¢ukcupyem ece 38e30bl,

suduMble HeBOOPYXeHHbIM ena3om, 3a 30 cekyHd. [Mlomom
38e30b! HaquHaom CMa3bl8ambCsi.
2. Kamepa, sakpenneHHasi Ha mpybe meneckona C 4aco8biM
rpusodom, ¢hukcupyem ece 38e30bl, 8UOUMbIe 8 BUHOK/Ib, 3a 5
MuHym. Ha yugposbix Kamepax Hem 005bWUX BbIOEPKEK:
06bI4HO Oerlatom HECKONbKO Kadpos u cknadbiealom ux 8

PhotoShop ons OanbHelwel obpabomku.
3. Tenmeckorn €O  CHAMbIM  OKYnsiIpOM — CMaHoO8UMCS
Cc8epxOnUHHOGOKYCHbIM ~ 0b6bekmugoM  Onisd  3epKasibHoU

Kamepbl,  3aKperseHHoU 3a  OKY/siPHbIM  KOHUOM  Ha
crnieyuarnbHOM KpOHWmMmeUlHe.
4. JlyHy u nnaHembl CHUMalom ¢ KOpomkou 8bldepxkoli — eedb
OHU fIpKO oceeweHbl ConHuem. [lnaHembl cHuMatom
MHO20KPpamHo, 4mobbl UCKIYUMb OpOXaHUe ammocepbi.
5. TymaHHOCMU, 2anakmuKu U 38€30Hble CKOMIeHUsI CHUMarom
Cc OnuHHOU 8bidepxkKol U auduposaHueM: Ha 2a/ia3 unu
asmomamukoll  KOHmposiupyrom O8uXeHue mersieckona 3a
38€30HbIM HEbOM U 8HOcM  HeobxoO0umble  MOonpPasKu.
6. ConHue Habmodarom U CHUMaKMmM MOMbKO Yepe3
crieyuarnbHble ouIbMpbI.

OXOTHMKMN 32 3aTMEHUAMU

He Bce HabniofeHs MOXHO BECTW, CUASA B YIOTHOW AOMalluHewn
obcepBaTopun. Hekotopble HeBeCHble ABMNEHWUS BUAHbI TOMbKO
B oOnpedeneHHbiX panoHax 3emnu, camble M3BECTHble cpeawu
HUX — cOrHe4YHble 3aTMeHus. O6blYHO Ha 3emne criydaeTcd
2— 3 NONHbIX COSIHEYHbIX 3aTMEHMs B rof, NpuyYeM BUAHbI OHU
TOMNbKO B Y3KOWN MONOCE LUMPUHON KUNOMETPOB CTO. B Mupe ecTb
Lenas kacta OXOTHUKOB 3@ 3aTMEHWUSIMU, KOTOPbIE FIOBAT UX MO
BCEMY 3€eMHOMY Lliapy, 3aodHO COBepLias nyTewecTBus B
caMble 3k30TM4eckne Mecta. CneumnarnbHO ANs MOMOLLM B TakMx
noesfgkax Mpu MOCKOBCKOM acTpoknybe HegaBHO —Obino
OpraHnM3oBaHO TYPUCTUYECKOE areHTCTBO «ACTPOTYpY.

MeHee 13BeCTHbI NOBLbI MOKPbITUIA 3Be3g actepoupamu. Mo
CyTW, 9TO Te Xe 3aTMeHus, HO ToNnbKo npu Hux He ConHue
3acnoHsieTca JlyHon, a 3Be3ga — actepougom. Onutcs Takoe
SIBNEeHWEe OT HECKOMbKUX CeKyHA A0 Mapbl MUHYT, U 3aMeTUTb
€ero MOXHO, TONIbKO €Cnu 3apaHee 3HaTb, Ha Kakyl 3Be3dy
HaBoauTb Terneckon. ToOYHble OTMETKM BPEMEHW Havana wu
KOHLA MOKpbITUS BKyne C KoopAuMHaTaMu Habniopatens Ha
MECTHOCTH, onpegensieMbiMu no GPS, no3BonAT
3HaYUTENBHO YTOUHWUTL OpbUTYy acTepoupa, a wHorga (npu
HecKomnbKvx HabnogeHnsax M3 pasHbiX MeCT) [Jaxe y3HaTb ero
dopmy.

W Bce e BOonbMHCTBOM NtobUTENENn ABMKET He CTpemneHne
BHECTM BKNaz B Hayky. MHOrMM npocTo HpaBWTCSt caM npouecc
aCTPOHOMUYECKMX HabnoaeHui. [pyrve cTpemaTcst nonyvutb
KpacuBble CHMMKM — nobutenbckass acTpodoTtorpacms
SIBNSETCA  COBEPLUEHHO  OCOObIM  BMAOM  TEXHUYECKOro
uckycctBa. A ecTb, Mexay MpoYMM, U NOOUTENU-TEOPETUKY,
KOTOpble nuLyT 3amevaTenbHble acTpOHOMUYECKMe
nporpamMmbl, NPeaBbIYUCIIAIOT Te CaMble sIBNIEHUs, KOTOPbIe BCe
ocTarnbHble NOTOM HabnoaaT. B aToM Aene oHM MakcuMarbHO
cbnmkatotca ¢ npodeccroHanamu. Kcrtatu, B nocnegHee
BpeMS HaMe4yaeTCsl MWHTepecHas TeHOeHUusl: Bce vaule
npodeccuoHanbHble  acTpOHOMbl B CBOOGOAHOE  Bpemsi
cTaHoBATCA Ntobutensmu. Bnammo, B cOBpeMeHHOW HacKBO3b
KOMMNbIOTEPU3NPOBAHHON aCTPOHOMUM WM He XBaTaeT Toro
HenocpeaCcTBEHHOro KOHTakTa co BceneHHoW, pagn KOTOpOro
OHM KOrAa-To MPULLNKY B 3Ty HayKy.

AnekcaHOp Cepzeee

Cratbs aganTHpoBaHa AJsl MyOIUKaluK C pa3pelieHus
Wntepner-pecypca hitp://www.vokrugsveta.ru

http://www.vokrugsveta.ru/publishing/vs/archives/?item_id=3956

Heb6oceod Ne 11, 2007 200 27




Mio6utensckas |
actpocpoTtorpachms |

Ucnonb3zoeaHue yugpoeozo
¢gpomoannapama
Olympus FE-230 dns
acmpoHomMu4eckolu ¢gphomo- u
eudeoCHLEMKU.

Olympus FE-230 nosBunca Ha POCCUACKOM PblHKE
ObITOBOM 3MEKTPOHWKM CPaBHUTENbHO HeAaBHO — BecHow 2007
roga.  OTnnuuTenbHbIMM  YepTamm  3TOrO  LMAPOBOro
doToannapata  aBnsoTca 7,1 MeranukcenbHas Matpuua,

GonbLon 2,5 atorimoBel XKK-aucnnei, CBEpXTOHKUIA KOpMyC U3
HepXaBelLlen CcTanu W... MOMIHOe OTCYTCTBUE Kakux-nmbo
PYYHbIX HACTpOeK.

TexHuuyeckne doToannapata

BKpaTLle TakoBbl:

XapPakKTEPUCTUKU

Matpuua — 1/2.5”, 7.1 meranvkcenen

O6bektB — 6.3 — 18.9 Mm (3x onTndeckuin 3ym + 4x
umdppoBoit)

Bblgepxka — ot 4 go 1/2000 cek

YyscTBUTENBHOCTL - 50 — 1250 ep. ISO

Pa3mepbl — 90.5 - 55.0 - 16.5 mm

Bec — 105 rp (6e3 akkymynsaTtopa)

I'Ipe,qBapwreanble UcnbiTaHnA

Mepen Tem, kak onpo6osatb Olympus FE-230 Ha
NPUrogHOCTb  Ansi  acTpoHoMMyeckon  choTorpacdun, Gbino
npoBeeHO TECTUPOBaHWE MaTpULbl Ha BbISIBIEHNE «BbIOUTHIX»
nukcenen W npoBepka kayecTBa OOBEKTMBA Ha Hanuyve
XpomaTuyeckon (1 apyrux) abeppauui.

Kak wu3BectHO, TexHomnorus npoussogctea CCD-
MaTpul, K coXamneHuio, [oryckaeT nosiBneHne AedeKTHbIX
nuKcenewn, KoTOpble He y4yacTByloT B  (DOPMUPOBAHWK
n3obpaxeHnss. Ecnu cgenatb CHMMOK B TeMHOTE npwu
OTKIOYEHHOW BCMbILLKE, 3agaB MaKkcMmarnbHyto
YyBCTBUTENBHOCTE U BbiAepkKy (ansa Olympus FE-230 ato
OyneT pexum «npu ceevax» - He 3abyabTe BbICTaBUTb Ka4eCcTBO
cHumka B SHQ unu HQ), To fedekTHblE NuKceny nposiBsT cebs
Kak sipkve Genble unu LBeTHble TOYKU. KOHEYHO, MomyYeHHbIN
CHMMOK-TECT ~ HYXHO  paccmatpuMBaTb B KakoM-nn6o
rpadmyeckom pefakTtope Ha KoMmnbioTepe, a He Ha XKK-gucnnee
camoro doToannapara.

Y  paHHOro  ak3emnnspa  (3aBOACKOM  HOMep
K79M19799) obHapyxunucb 5 «BblIOUTBIX» MNUKCENEW, YTO, B
npyvHUMNe, yknaaplBaeTcs B HOPMY, COMMacHO KOTOPOW YMUCHO
AedekTHbIX NMKcenel He AOMKHO NpeBbIaTh pa3Mep MaTpuLbl
B Meranukcensx (y npodeccroHanbHON annapaTtypbl AOMYCKU
bonee xéctkue). bonee ToOro, mocne npuMeHeHUs YHKLUN
Pixel Mapping (oHa ecTb B MeHI0) «BbIGUTbIE» MUKCENU BOOGLLE
ncyesnu. PasymeeTcs, B JaHHOM crnyyae cpotoannapart npocTo
3aMoOMHWN  KoopAuHaTbl  AedeKTHbIX  y4acTKoB — MaTpuLibl,
UCKINIOYUN KX M3 onpoca u Tenepb chopmupyeT nsobpaxeHue,
onupasicb Ha AaHHblEe COCeOHNX MUKCenen.

Kctatu, «BblIGUTbIE» U «CrOpeBLUME» MUKCENU MOryT
npucyTcTBOBaTb He Tonbko Ha CCD-matpuue, Ho n Ha XKK-
avcnnee doToannapata - y [aHHOrO 3K3emnnsipa WX He
0oKa3anochb.

Yto kacaetcs obbektuBa, 10 y FE-230 OH umeet
[OBOMbHO  CKPOMHblE  XapaKTepuUCTWKM U BCEro  nwllb
TPEXKPATHBIN ~ OMTMYECKUA 3yM, XOTS U COAepxut 4
acdepnyecknx KOMMOHEHTa — 3TO, MO uaee, JOIMKHO CHU3UTb
abeppaumu.

ABeppauun nerko BbISBNSAIOTCH, €Cnu, Hanpuvep, B
ACHbIN  AeHb  cdpoTorpadmpoBaTb  MPUPOAHBLIA  Nen3ax.
Hanbonee koBapHbIi «Hedyr» - XpOMaTW3M - MPOSIBUT cebs Kak
TYMaHHbI, crnerka LBETHOW Opeonl BOKPYr BETOK [epeBbes,
nMCTBbI, TPaBMHOK WM T.n. Y Tectupyemoro coToannapara
BbISIBUNAacCb WHTepecHasi 0CobeHHOCTb: 6e3 MCnonbL3oBaHWs
ONTUYECKOrO YBENMYEHNS XPOMAaTU3M Ha Kpasx kagpa XOpoLuo
3aMeTeH, HO OH MPaKTU4Yecku Mcye3aeT Mpu MakCUMarbHOM
3yme. (3ameuy, 4To, Hanpumep, y uncposuka Canon Ixus 55, ¢
KOTOPbIM MHe TOXe AoBenocb nopaboTaTb, BCE 0OCTOUT C
TOYHOCTbIO 0 HAaobopoT: xpomaTudeckass abeppauunsi kak pas
ycunvsaeTcs npu symel)

Mockonbky
Ounadhparma 3agatoTcs aBToMatuyecks (B 3aBUCMMOCTU  OT
ofHoro 13 16 pexunMoB ctoxeTHol cbémku), Olympus FE-230 —
yTo o4yeBuAHO! - COBEpPLUIEHHO He MpefHas3HavyeH Ans
npodheccnoHanoB acTpoHoMmuyeckon dpoTorpacdoum. Ho, kak
nokasanu ucnbitaHus, FE-230 Bcé-Takn MoxeT nopagoBaTb ero
obnagartens ygayHbIMu CHUMKamu JTyHbl, 3B€34 1 nnaHerT.

BblOEpXKa, HYyBCTBUTEJIbHOCTb n

Ha pucynke: ¢pparMeHT kpaeBoro y4acTka Kajpa B peKHMax «aBTO» U
«iranamadT». [IpaBblif CHUMOK 4éT4e, YeM JICBBIM.

Ckopee Bcero, obbektne FE-230 6bin M3HavanbHO
CMpOeKTMpPOBaH NoA4 MakcumanbHoe (OOKYCHOEe pacCTOsiHME.
Kpome TOro, npu 3yme yMeHblLUaeTCd OTHOCUTENbHOE
oTBEepCTUe, 4YTO Tawkke criocobcTByeT wu3baBneHnto oT
abeppaumit. ManeHbkuii COBET: ecrnv Bbl NOGUTE CHUMAaTb
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NpUpoaHbIE NEn3axu U NaHopambl, BOCMONb3YNTECH PEXMMOM
«naHawagT» - CHUMKW CTaHyT 3aMeTHO Oonee peskuMu u
YETKUMW.

CbémMKa 3Bé3a M co3Be3nun

YTtobbl  cdpoTorpacmpoBath  3BE3gHoe  Hebo,
poctatoyHo ycraHoButb Olympus FE-230 Ha wratuBe u
BbiGpaTb OAUH M3 TPEX PEXMMOB: «aBTO», «MpWU CBEYax» WUnu
«benepepk».

PaccmoTpum nx nogpobHee. ABTOMATUYECKUIA PEXUM
XOTSl U MOXET WCMOmnb30BaTbCs ANsl CbEMKU CO3BE3AMNU, HO
nyywe BCE Xe ero He npuMeHsATb. Bo-nepBbix, BaM npuaértcs
BPYYHYIO OTKIMIOYUTb BCMbIWKY, BO-BTOpbIX, oToannapar,
CKOpee BCEro, OTKaXeTCsl YCTaHaBnMuBaTb MaKCMMarbHYt0
BbIAEPXKKY, KOTOpasi ANsi 3TOM MOAENW COCTaBnseT 4 CeKyHAbl.
B utore Ha nony4yeHHbIX kagpax 6yayT BuOHbI NUWb camble
SipKMe 3BE3bl.

CioxeTHasi nporpamMma  «npu  cBeyax» Gonee
nHTepecHa. Npwu eé BbIbope hoToannapaTt caMoCTOATENbHO

Olympus FE-230 pexum "peitepeepk”, 4 cex

OTKMIOYaeT BCMbIWKY W ycTaHaBnMBaeT  MaKCUMarbHYi0
BblAepXKy. OAHaKo Npu 3TOM He MPOUCXOAUT (HOKYCUPOBKU
obbekTBa Ha «BECKOHEYHOCTb» - NMPU HaXaTuM Ha KHOMKY
cnyck Olympus nonbiTaeTcs coKyCcMpoBaTbCst HAa KakoM-nnbo
obbekTe, HaxoAslemcss B LEHTpanbHOM 4YacTu kagpa (oH
OTMeYeH kBagpaTHbIMM ckobkamu Ha XKK-gucnnee). B wutore,
HEKOTOpblEe CHUMKWU MOTYT OKa3aTbCsl «He B (poKyce».

Mporpamma «deriepBepk» nNuULLEHa 3TOro HegocTaTka
— 06bekTuB cpasy xe byaeT ycTaHOBMEH Ha «BGECKOHEYHOCTbY,
yto U Tpebyetca Ans actpodoTorpacum! Mo3TOMYy MOXHO
nocoBeToBaTb WCMOMb30BaTb AN (POTOCHLEMKM CO3BE3AMN
UMEHHO pexum «denepBepk», CAenaB KOPPEKLMIO 3KCNo3nuum
B + 2 cTyneHn. Ytobbl ucknounTb BMOpauMu, OYEHb
XenaTernbHO BOCMOMNb30BaTbCA aBTOCMYCKOM. ..

KakoBa ke npegenbHas 3B&3gHas  BenuuuHa
TecTMpyemoro dotoannapata? A Obin NPUATHO YAMBIEH,
Kkorga, npocmaTtpuBasi cHuMkn B Photoshop’e un cnerka
YBEMNUYMB UX APKOCTb, OOHApYXun n3odpaxeHust 3sésa Ao 4.5 —
5.5m, nerko oTnnuMMble OT LYMOB MaTtpuubl. [na cepbEésHon
paboTbl 3TOro, KOHEYHO, HeAOCTaTOYHO, HO pe3ynbTaT BCE Xe
He TaK yX Nrox.

Cbémka JlyHbl m nnaHeT

[MaHopamHbIM CHMMOK BOcxoga MW 3axoda JlyHbl
nonyyntb ouveHb nerko. Kak u ans CbEéMKkM co3Be3aun,
yctaHoBuTe Olympus FE-230 Ha wratuBe, BbibepuTe pexum
«benepBepk», BKMOYUTE aBTOCMYCK... [pu XenaHUM MOXHO
caenaTb KOPPEeKUMio 3KCno3muum B gnanasoHe -2 ed. ... +2 ef.
YT1o6bl yBENMUMTL MacwTab w306paxeHuss BOCMONb3yWTECh
ONTUYECKUM 3yMOM. 31oynoTpebnsiTe LMdpPOoBLIM YBENUYEHNEM
He criegyeT, MOCKOMNbKY [OOMOMHWUTEMbHBIX AeTanerd 3To He
npubasut. Tak kak doToannapaTt NO3BONSET PErucTpupoBaTb
3Bé3abl OO0 5-0M BenuyuHbl, POTOCBbEMKa SIPKMX MMaHeT He

cocTaBuUT npobnembl - Onutep wnu BeHepa Ha ¢oHe
CyMepe4yHOro cermMmeHTa AOOJTKHbI BbIMMAaeTb BeCbMa KpacuBo U
apdpekTHO...

Ha pucynke: doro co3se3aus Jlensduna. Cnea — pparMeHT Kajapa ¢
Olympus’om, cmpaBa — CHHMOK, IOIYYeHHBIH C OOBEKTHBOM

«Mupycrap-61» (=50 mm, 1/2.8) 3a 7 MHHYT ¢ T'HAMPOBAHHEM Ha
wiénke 100 exn. Ctpenoukoil Ha JIEBOM KaJpe OTMEYeHa 3Be3la JTa
Jenbduna, umeromias Oneck 5,4m.

Ha pucynke: Bocxon Jlynst 3 oktsa6ps 2007 roga. Vcrons3oBaics 3-
KpaTHBI oOnTHYeckuii 3ym + 2-kpaTHbelii umdpoBoil. Ob6parture
BHHMaHHWe, 4ro Ha JlyHe, Haxomsmeiics Ha BblcoTe 2° Haj
TOPHU30HTOM, MOXHO paccMoTpeTh KOHTYypel Okeana Bypp u naxe
SPKYIO TOYKY KpaTepa ApHcTapX.
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YT106bl choTorpacmpoBath JlyHy 4Yepes Teneckon
Unn 3puTenbHYIo Tpydy, NPUAETCS U3rOTOBUTL NEPEXOAHUK AN

koppekumm  akcnosuuun!).  Olympus  FE-230  xopowo
cnpaenseTca ¢ aBTOMaTUYECKMM HaBedeHMeM Ha peskoCTb B

Olympus FE-230 + "Ancrop” (88 xpar)

undpoBuka K
BOCMOMb30BaTLCA TOHKOW CTanbHOW MMAaCTUHKOW, OAMH KOHeLl
KOTOPOW KPENUTCS 3a OKYNSIPHbIA y3en Teneckona, a K Apyromy

KpenneHus okynsipy. [powe  Bcero

npyM MNOMOWM  LWITATMBHOMW  (POTOramkm  MpUKpydMBaeTcs
doTtoannapat. [naBHoe, wu3rMbas nnactuHy, [OO6WUTBCA
COOCHOCTU OKynsipa W OObeKkTUBa, a Takke pacronoXuTb
BHELWHWIA Kpah onpaBbl OObEKTMBA Kak MOXHO 6nuke K
oKynspy. 3gecb npuaéTtca nposiBUTb OCODYK akKypaTHOCTb,
nockonbky  obbektuB  Olympus’a MMeeT  BblOBWXKHYHO
KOHCTPYKLMIO U HECKOJIbKO MEHSIET CBOE MOMOXKEHME MPU CMEHE
3yma u pexumMoB paboTbl. CoBeTylo 06s3aTenbHO OCTaBUTb
3a30p Mexay OKynsipoM n o6bvekTueom B 1-1.5 mm!

lMpoBegute  wucnblTaHUsi  OHEM, HaBeds  BCHO
KOHCTPYKUMIO Ha OTAanéHHble 3eMHble 0bbekTbl. lpu 3Tom,
cKopee BCero, Bbl yBUAUTE Ha aucnnee dotoannaparta CBeTnoe
onddys3Hoe nNATHO. YBEnuubTe 3yM, 4TOObl «pPacTsiHYTb»
nsobpaxeHve Ha Becb kafp. HacTpoviTe peskocTb, Bpalias
OKYmNsIpHbIA y3en ¢okycupoBkn. Bo3aMoxHO Ha uzobpaxeHuu
NosIBATCSH TEMHbIE, CIierka pa3MbITble TOYKU — Mbiflb HA NINMH3aX
obbekTMBa nobnmdoctn ot CCD-maTpuupbl, CTaBLlas XOPOLLO
pasnuyMMoN MpU  PE3KOM  YMEHbLUEHUM OTHOCUTENBHOrO
oTtBepcTus. C 3TUM ABNeHNeM NpuaéTcs CMUPUTLCS. ..

OkBMBanNeHTHoe (OKYCHOe pacCTosiHEe CUCTEMbI
Teneckon (3putenbHas Tpyba) + cpoTtoannapat onpepensiercs
nyTeEM MEPEMHOXEHUS yBENUYEHUs1 Terneckorna Ha (OoKycHoe
pacctosiHMe obbektuBa oTtoannapata. [lpy  3-kpaTHOM
onTuyeckoM 3yme obbektmB FE-230 obnagaeT ¢OKyCHbIM
pacctosHvem 18.9 MM, 4TO 3kBMBaneHTHO 114 MM npwu
ucnonb3oBaHun 35-mm nnéHoyHoro doToannapara. loatomy,
Hanpumep, ecnu doTorpadmpoBaTe JlyHy 4epe3 Teneckon
«Anbkop» npu 88-kpaTHOM yBenUYeHuUM, TO IKBUBASIEHTHOE
hOoKyCHOe paccTosiHue Bcew cucteMbl coctaBut 88 x 114 Mm =
10032 MM. NHbIMKM crioBamu, 3TO PaBHOCUIBHO UCMOMb30BaHUIO
«3eHuTa» (mnu gpyroro 35-mMM nnéHovHoro cpotoannaparta) c
TeneobbekTMBom, obnagarownMm  (POKYCHbIM  PacCTOSHUEM
okoro 10 meTpos!

Onsa cbéMkn JlyHbl (M NNaHeT) ¢ TENeCcKonoM MOXHO
NPUMEHSITb pa3nuyHble CIOXKeTHbIe MporpamMmbl, B TOM Yucie u
MONHOCTBI0 aBTOMAaTUYECKUA PEXUM  (OTKIMHOYUTE  BCMbILLIKY,
BCerja Ucnorb3yinTe aBToOCMyCK, He 3abyabTe NPO BO3MOXHOCTb

YCMOBUSAX HEBBLICOKOW OCBELLLEHHOCTW — Npobnema He B 3TOM, a
B TOM, YTOObI «MOMMaTb» MOMEHT MaKCMMasibHOro CMOKOVWCTBUSA
aTmocdpepbl. MIMeHHO 3gecb MposiBNsieTCs B MOMHOM Mepe
npeumyLLecTBo LucpoBoro otoannaparta nepes nrnéHoYHbIM:
Hepeskne Kaapbl MOXHO TYT e yAanuTb U NPOBECTUN CbEMKY
3aHOBO.

Ha pucynke: JIyna 30 centa6ps 2007 roma. Bo Bpemst «dotoceccum»
CIyTHHIIa 3eMJIM HAaXOAWIACh HA BBICOTE 6° HAJ TOPH30HTOM, YTO
00yCIIOBMIIO PBDKHI IBET U ClIETKa pa3MbIToe n3o0paxkeHne. ChéMka
MIPOXOJHIA B IIOMHOCTHIO aBTOMATHYECKOM PEXKHME.

Olympus FE-230 nossonsieT NpoBOAWUTb HE TOSbKO
hOTO-, HO BMOEOCHEMKY (CO 3BYKOM M YacToTon 30 kagpoB/cek)
B ABYX pexumax c paspelleHnem 320x240 n 640x480 nk. Ectb
Hebonbllas OCOGEHHOCTb: €cnv Bbl WUCMOMb3yeTe B CBOEM
oToannapaTte Ana XpaHeHust MHgopmaummn xD-Picture Card
TMna M, To MakcumarnbHOe BpeMs HenpepbIBHOW BUAEOCHEMKU
npu paspewweHun 640x480 coctaBut Bcero 15 cek (To ecTb
CHUMaIOTCS PONVKK, Kaxabl no 15 cekyHa unu meHblue). B xD-
kapTax Tuna H nogoGHbIX orpaHuyeHuin HeT. Ha mow B3rnsg,
3TO He HepgocTaTok kapT Tuna M, a, HaobopoT, ux
NpenMyLLecTBO — MNpPU acTPOHOMUYECKON BUOEOCHEMKE HeT
HYXXObl CHOBa HaXuMaTb Ha KHOMKy 3aTBopa, 4Tobbl npepsaTb
npouecc. 3HauuTt, He ByaeT nNUWHUX BUBpauuin, a 15 cekyHa
HenpepbIBHON BMaeosanmcu BnonHe XBaTUT ansa
aCTPOHOMUYECKMX Lienen.

K coxaneHnwio, npu 6onblunx yBENMYEHUAX SPKOCTb
nsobpaxerHns JlyHbl M nnaHeT npu BUOEOCHEMKE MOXET
oKkasaTbCA  HeOOCTaTOMHOW  Aaxe Npu  MakcUMarnbHON
KoppeKuun aKkcnosuvumn. 34ecb ABa BbIXOAA: WNW  CHU3UTH
yBenuyeHue Teneckona, unn obpaboTaTb BUAeoN3oOpaxeHne
Ha KOMMblOTEPE, MOBLICMB SPKOCTb W KOHTPACTHOCTb Mpw
MOMOLLM crneumnanbHbIX PUnbTPOB.

AnekcaHdp JleywkaHos, 1. Bonorga
lavsoft@yandex.ru
www.inarnet.ru/~lavsoft
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Jlucrtas crapble I
CTpaHuUbl

Kak nosBunacb nereHga o
KaHanax Ha Mapce?

Tpubnuscaemess npomusocmosnue Mapca. Inanemy usyuaiom c
3emnu, uz Kocmoca u He NOCPeOCMBEHHO HA ee NOBEPXHOCMIU..
Hatioenvl npusnaxu cywecmeosanusi 6006l Ha Mapce 6 npouiiom.
Oonako nuwe nemnocum 6onee 100 nem HA3a0 Mup 6CKOIBLIXHYIO
uszsecmue o kanaax Ha Mapce....

Mapc... 3aragovHas KpoBaBO-KpacHasi nnaHeTa C [OaBHUX
BpPEMEeH NpuvBrekana BHUMaHue actTpoHomoB. Ee Habnioganu H.
KonepHuk, Tuxo bpare, M. Kennep, X. lNonreHc n gpyrve Bbl-
pawolmecs yyeHble. MiHTepec k Mapcy ocobeHHo ycununcs B
koHUue XIX—Havane XX Beka. BosHukna paxe runotesa o
Hanuynm pa3yMHOM XWU3HW Ha MnaHeTe.

Npoea obutaemocTn [pyrux MWpOB He HoBa — ee
BbiCcKa3blBanu ewe [lpeBHerpeyveckuii  mnocog-marepmanuct
3nukyp, pumckuin dunocod-matepmnanuct Jlykpeuun, nosgHee
— [x. BpyHo, W. Kennep, X. lNovirenc, V. Kanr, M. Nannac n
apyrve. OcobeHHo ropsiyo obcyxpanacb maes obutaeMocTy
Mapca.

B 1859 roay, Habntogas Mapc, actpoHombl A. Cekku, Y. [loyc n
O. lonpaH 3ameTunn Ha ero NOBEpPXHOCTW TOHKWE NpsiMble
nuHuM. Cekku HasBan 3TW nuHuM kaHanamu. OpHako B TO
BpeEMs HUKTO M3 Habniogateneln He obpaTUn Ha HUX OOMMKHOIO
BHUMaHWS1.

B 1877 rogy Bo BpemMs Benvkoro npotuMBocTosiHMS Mapca
utanbsHCKMn actpoHoM [x. Ckuanapennu o6Hapyxun Ha
MOBEPXHOCTU TEeX Y4YaCTKOB MraHeTbl, KOTOpble paHblue
YCNOBHO ObiNyM HasBaHbl «CyLlen», CEeTKy TOHKMX MNPAMbIX
nuHuin. OH Takke Hassan ux «canali». Kctatm, 310 crnoBo B
UTanbsHCKOM $3blke O3Ha4yaeT He TOMbKO «KaHam», HO W
«NPOMMB», «MNPOTOK», «pycrno» (peku), «kenob». Ho MmeHHO
«KaHanbl» — KaKk CeTb MWPPUrauMOHHbIX COOPYXEHUn —
3aKpenunucb 3a 3TUMKU MapCUaHCKMMKU OOpa3oBaHUSMU, XOTS
cam Ckmanapennu noHayany, BUAUMO, He BKraAbiBan TakoWn
CMbICH B NPeANIOKEHHbIA UM TEPMUH.

Ckunanapennv oTMeTun, 4To AnvHa kaHanos konebnetcs ot 500
[0 HECKONbKUX TbICAY KMIoMeTpoB, wunpuHa—ot 30 go 200—
300 km. OH cocTtaBun kapTy nonywapuin Mapca, Ha KoTopoW
BbluepTun Bce 113 3amMeuveHHbIX UM kaHanoB. Kaxapli kaHan
wen OT OAHOro 6oMbLIOrO TEMHOro NATHa («MopsA») Ha
nosepxHoctTn Mapca [o Apyroro, HO HY OOWMH He OKaH4MBarncs
nocpeamn «Cywmy.

Ckvanapennv npoJorkui CBOM HabnoaeHuss BO BpeMs
cnepyoLwmx npotmBocTtosHui Mapca B 1879, 1881,1884, 1886,
1888, 1890 rogax, npudyem B 1890 rogy OH 3ameTun
«HaBOAHEHME» B CEBEPHOM MOryLlapuM U CBA3aHHOE C 3TUM

«pasfBoeHve» kaHanoB. bonee  GnaronpusTHbIM - Ans
HabniogeHun ObiNo  ovepedHOe BeENUKOe MPOTUBOCTOSIHVE
Mapca B 1892 rogy. B pesynbtate atux HabniogeHun
Ckvnanapennu CKMOHUICA K MHEHWIo, Y4TO KaHamnbl — 3TO
MPppUraLMoHHbIE COOPYXXEHUsi. B TOM e rogy amepukaHCKui
acTpoHoM B. TMuKepuHr OTKpbIN MNATHA, WKW y3nbl, B MecTax
CIWSIHUS KAHATOB, Ha3BaHHbIE UM «0a3ucammy.

B koHue XIX—Hauane XX Beka m3dyyeHnem Mapca 3aHancs
amepukaHckuin actpoHom [1. JloBenn. OH cocTaBun rnobyc
Mapca v Hanucan psg cTaTel U KHWM, B KOTOPbIX AOKa3biBar,
4YTO MapCUaHCKMe KaHarbl UCKYCCTBEHHOIO MPOUCXOXAEHUS W,
cnepoBaTenbHo, HAa Mapce vMMeeTcs BbICOKOOPraHW3oBaHHasi
Xu3Hb. 1o MHeHuto JloBenna, reomeTpuyecku npaBunbHas
ceTb U MNPSAMOMMHENHOCTb  KaHarnoB He  MO3BOMANU
MHTEPMNPETMPOBATb MX Kak pycra pek Mnu TpeluHbl. flosenn
nonaran, 4to 6oposabl Ha JlyHe n Mepkypuu, geicTBUTENBHO,
TPELUMHBI, @ BOT MapCUaHCKue kaHansl — pesynbTaT paboTbl
pasymHbIX cyllecTB. [lockonbky NeTOM BO BpeMsi TasHWA
nonsipHbIX CHEroBbIX LWanok Mapca kaHanbl TEMHEWT Mo
HanpaBreHulo OT MOMICOB K 3KBaTopy, JloBenn yTtBepxaan,
4YTO B KaHarbl CneuuanbHO 3aryckaeTcsi Boda M BOOMb HUX
NoSIBNSIETCS PacTUTENbHOCTb, B Oasucax Xe, pas3MeLLeHHbIX
cpeauM MapCuaHCKOW MyCTbIHW, HaxoOaTCA  MapcuaHckue
HacerneHHble MyHKTbI.

MpencTtaBnenusa JloBenna kak 6yaro 6bl nogkpennsnucb
HabntoAeHNSIMU, KOTOPbIE BO BPEMSI BEMMUKOrO NPOTUBOCTOSIHUS
Mapca B 1909 rogy nposogun Ha [lynkoBckow obcepBaTopum
. A. TuxoB. BbiSicHANOCh, YTO MapCcHaHcKMe NOMsipHbIE LUAMKu
3e/1eHOBaToOro0 OTTEHKA W BHelwHe HanomuHawT nea. . A
TWXOB NPeAnonoXus, YTo MonsipHbIe LWankM COCTOST U3 NbAa,
MOKPLITOr0 TOHKMM CroeM mHes. C HacTynneHnem BeCHbl MHEN
CTauBaeT, NPUYEM TEMHEKT U MapCUAHCKUE «MOPSi», U BONHa
NOTEMHEHNSI PacnpoCTpaHAEeTCs OT MOJSIIOCOB K 3KBATOpy. JTO
pano noeog I1. JloBenny n ero nocnegosatensM  cyvTaTb

«MopsA» 06nacTAMK, MNOKPLITLIMU PaCTUTENbHOCTLIO, KoTopast
BMECTe C Tanow BOAOW pacrnpocTpaHsieTcs BAOMb KaHanos
Mapca.

Moytn opgHoBpemeHHo ¢ JloBennmom Mapc wuccnegoBanu
eBponenckme yyeHole 3. AHToHMaan n CB. AppeHuyc. MHeHus
ux O6binM AuameTpanbHO MPOTUBOMOMOXHBIMU  BO33PEHMSIM
Cknanapennm  wn  JloBenna —  kaHanel Mapca He
WCKYCCTBEHHOTO, a €CTECTBEHHOIO NMPOUCXOXAEHUS,
cnegoBaTenbHO, HET Ha 3TOM MnaHeTe W BbICOKOOPraHU3o-
BaHHOW XMW3HW. AHTOHMaAM yTBepXAarn, 4To npu GorbLlioMm
KenaHun 3a KaHanbl MOXHO MPUHATb FPYNMbl YEPHbIX NATEH Ha
KOHTUHEHTarnbHbIX obnactax. «Ecnum nog kaHanamu Mapca
NoHWMaTb MpsiMble NUHUWM,— nucan AHTOHWaAW,—TO KaHarnbl,
KOHEYHO, He cyllecTBytoT. Ecnu e nop kaHanamu noHumatb
HenpaBuIbHble €CTECTBEHHbIE MONOCKU, TO KaHarnbl CYLLEeCTBY-
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I0T». AppeHuyc cuutan KaHanbl TpeluHaMu B MapCUaHCKOW
kope, NoAOOHBbIMKW 3eMHbIM TpeluHam BAONb Mnobepexbs
Twuxoro okeaHa.

Cnopbl no nosogy kaHanos Mapca He npekpaTunucb 1 nocre
BENMKOro NpoTMBOCTOSIHMSA NnaHeTbl B 1924 rogy. EBponeinckue
yyeHble NPUCoeaVHUNNCH K B3rnsaaM AHTOHWaaM n AppeHuyca
— O eCTeCTBEHHOM MPOUCXOXOEHWN KaHamnoB, amepuKaHckue
acTPOHOMbI  MOAAEepXuBanu rmnortesy JNlosenna.
MpogomnxasLunecs HabnoaeHus Mapca noaTsepaunnu
CyLLIeCTBOBaHME KaHanoB, He pelueH 6Bbin BOMPOC Nuilb 06 uUx
npupoge. WHTepec Kk Mapcy Hawen oTpaxeHne w B
Xy#oxecTBeHHon nuTepatype. Ewe B 1897 rogy nossuncs
pomaH K. JlaccBuua «Ha gByx nnaHeTax» O nonete niogen Ha
Mapc, rge onvceiBanace Npupoga NNaHeTbl U XW3Hb MapCuaH.

r

A@//M’é,

B deBpane 1974 roga coBeTCKUA KOCMUYECKMI annapart
«Mapc-5» Bbllen Ha opbuTy WCKYCCTBEHHOTrO CNyTHWKA
nnaHeTbl, a 4epe3 Mecsil CnyckaeMblii annapaTt CcTaHuuu
«Mapc-6» coBepwwun nocagky Ha noBepxHocTb Mapca. Ha
CHUMKE OOHOM0 U3 Yy4acTKOB MOBEPXHOCTU 3aMETHbl NIMHENHbIE
genpeccuv, HamnomMuHalolme [ONWHbl 3eMHbIX pek. OHu He
coBMafalT CO CTapUHHbIMKU kaHanamu Ckuanapennu, ofHako
BCMOMHUM: OJHO U3 3HaYeHuUi crioBa «canalin—pycno peku!

B 1975 rogy k Mapcy otnpasunuce annapatbl «BukuHr-1» n
«BUWKWHr-2».

OcHoBHoOW Ux 3agadert 6bin nouck xu3Hn Ha Mapce. Mpubopbl,
YCTaHOBIEHHblIE Ha MNOCafoYHbIX OTCeKkax «BukuHroB», He
0BHapYXUMW HY NPU3HAKOB XWU3HW, HWU €€ CreAoB B MPOLLMOM.
[MpaBaa, BO3MOXHOCTb OpraHU4Yeckom >xusHu Ha Mapce He
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B pomane I. Yannca «bopbba mupos» (1898 r.) 6ecnowaaHslie
MapcuaHe MbiTanucb nokoputb Yenoseyectso. A. A. boraaHos
B pomaHax «KpacHas 3Be3ga» (1908 r.) n «MHxeHep MaHHU»
(1913 r.) oTMeTUN, YTO MapCUAHCKyIO CyLly Mpope3aroT KaHarnbl,
npopbITble MapcraHamu nuwb 250 net Hasag. epovi pomaHa
A. H. Tonctoro «Aanuta» (1922 r.) urxeHep Jlocb, noanetas kK
Mapcy, «kagHO BrnsigbiBancsa B 3Ty CeTb NWU-' HUWA: BOT OHW,
cBOASLLME C yMa acTPOHOMOB, MOCTOSIHHO MEHSIOLMECS, reo-
MeTpUYeCKn npaBuibHble, HemocTuraemble kaHansl Mapca». B
pomaHe C. Mwuxasnuca «HebGecHbin kopabnb» (1927 r.)
yTBepXKganocb, 4YTo «BCA 3Ta cucTeMa kaHanoB 6bina,
pasymeeTcsi, OenoMm pyk 4denoBedeckux». B 1951 rogy P.
Bpag6epn BbinycTun cbopHuK pacckasoB  «MapcuaHckue
XPOHMKM». ECTb B 3TMX HOBennax W BbICOXLUEE MapcuaHckoe
mope, 1 rony6as BoAa B ANWHHLIX FMyBOKNX KaHanax.

Kocmunyeckune ncenenoBaHus pasBesinu Muc 06
NCKYCCTBEHHOM MPOUCXOXAEHUN MapcuaHCckux kaHanos. Ha
nepBbIX KOCMUYECKUX CHUMKax Mapca npeacrana noBepxHOCTb,
MoYTW CNIOLWb MOKPbITas KpaTepamu. B HekoTopbix crnyyasx
U3BECTHbIE paHee MapCuaHckue KaHarnbl COBManu C LEenoykown
KpaTepoB, a 0asucbl OblNM OTOXAECTBMEHbI C KPYMHbIMW
kpatepamu. Wtak, MoxeT OblTb, npaB O6bin  AHTOHMAOW,
CYMTaBLUMIA, YTO 3a KaHanbl MPUHWMAIOTCH PYMMbl TEMHbIX
nsiTeH Ha noBepxHocTn Mapca?

B 1971 rogy Gbiny nomy4eHbl HOBble CHUMKW MapCUaHCKOW
noBepxHOCTW. Baopam yyeHbIx NpeacTana ruraHTckas pucosas
[0nVHa, KoTopas No CBOMM pasmepam MOXeT ObiTb CpaBHMMa C
pudpToBo cuctemon BoctouHon  Adopukn.  puctanbHoe
BH/MaHvWe NpUBMEKNM W3BUMUCTbIE KaHanbl C MPUTOKaMM,
BECbMa HanoMuHaoLme pycna 3eMHbIX Pek.
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UCKINoYaeTcs, Beab €e NMOUCKU NPOBOAMIIUCL HA OrpaHUYEHHOM
yyacTke nnaHetbl. Ho TOnbko «BO3MOXHOCTbY» MU3HM! HeT
MapcuaH, HET pa3yMHbIX CYLLECTB, sIkoObl CO3[aBLUMX CETb Up-
pVIraLMoHHbIX KaHaroB...

WTak, MapcuaHCkne nuHewHble Jdenpeccun, XoTs U He
coBnagjawlme C KkKaHanamum Ha cxemax Ckvanapennu wu
JloBenna, okasanucb B OAHWX Cryvasix oOMaHOM 3peHusi, TO
eCTb LEMnoYykorW TEeMHbIX MATeH (KpaTepoB), kak. WM gyman
AHTOHMAOW, B [OPYrMX—pPycrnamy BbICOXWIMX MOTOKOB, B
TPETbUX— CETbIO TMYOUHHBIX Pa3fioMOB, Kak MNpaBUMbHO
npegnonaran  Appenunyc. KpacuBas rmnotesa Jlosenna
NonHOCTbI0 pa3BeHvaHa! Ho ¢ Hew TpyaHo paccratbes. U
nucatenu-daHTacTbl AaXe B HalW AHU NPOJOIKalT nucaTb O
KaHanax u mapcuaHax. Tak, B pomaHe K. lNpucta «MawwuHa
npoctpaHcTBa» (1976 r., pycckuin nepesog—1979 r.) mapcuaHe
XKMBYT B ropofax, MOKpbITbIX HEMPOHULAEMbIMU Kyronamu, a
BAONb KaHana, «npsMU3Ha... KOTOPOro He COoOoTBeTCcTBOBana
OONYLEHUIO O €ro eCTECTBEHHOM MPOUCXOXAEHUWY, TAHYTCSI
3apocnu KpacHbIX pacTeHui.

MTorn 3HameHMTOMY Cropy 0O MapCUaHCKUX «kaHanax» rogsena
ctatba 1. Moopa «PekBueM no kaHanam», NosiBUBLUAsCS B
1977 rogy B «XKypHane bpuTtaHckon acTpOHOMMYECKOW acco-
unaumu». ABTOp npofenan npocTton W ybeauTenbHbIV
3KCNEPUMEHT: Ha kapTy Mapca, COCTaBMeHHyl MO CHMMKam
«MapuHepa-9», OH Hanoxun ceTky «kaHanos» Jlosenna. W... Hn
OOVMH W3 «KaHamnoB», MOYTU CTOMeTMe paBHO OyaopaxuBLUMX
BOOOpaxeHne cneuvanvcToB U nioden, Aanekux oT Hayku, He
coBnan C peanbHbiMW JeTansiMu noeepxHocTM Mapca.
Kpacusasi runoTesa npeBpaTuniach B KpacuBYHO fereHay.

N.B. Bamrowkoega

UemoyHuk: xypHan «3emns u BecenernHasi» Ne 2 3a 1983 200
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Takaa mHoronukasa BceneHHas...

Pa3 nate nepeuntan nekumio AHgpes [dmutpuesnya JlnHge,
ony6nukoBaHHyto B Ne 9 «HebocBopa» 3a 2007 rog. YecTHo
rosopsi, nopaxaet. M kaptuHa BceneHHon, okasbiBatoLiencs
BHOBb MOYTW YTO BEYHOW, M TO MacTepcTBO nonynsipusartopa, ¢
KOTOPbIM BCE 3TU CIIOXHble BELiM MPenogHOCATCA aBTOPOM.
HauyaB unTaTth, OTOpBaTbCSl MPOCTO Henb3s. M xoTenockb 6Gbl
noaenuTbCs  MbICNSIMM MO 3TOMY MNoBogy C niobutensmMu
acTpoOHOMUM — yuTaTensaMu xypHana. Bo-nepBbix, Tema yx
6onbHO 3axBaTbiBatoLlasi. Bo-BTOpbIX, BO3MOXHO, CEepbE3Hble
y4Y€Hble, KOTOpbIM AOCTyMHa BCS MaTemaTuyeckasl Kpacota
3TOW Teopwun, yBUAEB CyxAeHus nbutenen, cmoryt bGonee
NpaBUIbHO CTPOUTL MOMYNSIPHbIE NEKLUN.

B wkone s yuunca no  y4ebHWMKY acTpOHOMMU
BopoHuoBa-BenbamuHoBa (Mocksa, [NpocselyeHne, 1978 r.).
BoT 4TO TaM HaNMcaHO O KOCMOFOHUM:

«Matepuanuctuyeckas KOCMOTOHMSA cuntaet
6eccMbICNEeHHbIM BOMPOC O Havyane mMuvpa U O NMPOUCXOXOEHUN
BceneHHol. Becb onbIT 4ernoBeyecTBa MokasbiBaeT, 4TO
mMaTepusi Heco3ugaema u HeyHudToxaema. OHa Nullb MeHsieT
dopmy cCBOero cyulecTBoBaHusi». A eweé, 4yTb fanblie —
«BceneHHasi B cBeTe Hay4yHblIX [aHHbIX OKa3blBaeTCs
6ECKOHEYHON BO BPEMEHU, T.€. BEYHON Y BEYHO MEHSIHOLLIENCS».

M 3TO HECMOTpsi Ha TO, YTO HECKONbKMMMK CTpaHuLaMu
paHblUEe HaMUCcaHo M O KPACHOM CMELLEHUN ranakTuk, U O TOM,
4yTo okorno 15 Mnpa. neT Hasag «CpeaHss NAOTHOCTb MaTepuun
BO BceneHHoi 6bina, no-BuMauMmomy, oyeHb BbiCOKOW». Haiwa
MeTaranaktuka, no bopucy AnekcaHoposudy BopoHUoOBY-
BenbsamnHoBY, SBNSieTCA NWLb YacTbio BeYHOW BeceneHHom. ..

YeM He MHoronukast BcenernHas JinHpe?

MoToM kak-TO cTarno He NPUHSATO FOBOPUTL O TOM, YEro B
npuHUMne yBuaeTb Henb3ss — BceneHHasi crana ofHa,
paclunpeHne eé€ — paclumpeHvem Bcero mupa. Tak, no KpawmHewn
mMepe, oOCTOsNO deno B MonynspHoi nurtepatype. B kHure
Mocuda Camyunosuya LUknosckoro «BceneHHasi, XW3Hb,
pa3ym» ecTb BapuaHTbl Nynbcupytollen BceneHHow — nocne
KOHUa OfHOM BO3HWKaeT Jpyrad, C Apyrum Habopom
(hU3NYECKNX KOHCTAHT — BCENEHHbIE pa3aeneHbl 6eCKOHEYHbIMU
npoMexyTkaMmun BpemMeHu. B npuHuMne — Ta xe MHoronuvkas
BceneHnHas JlvHpge, Beab y Hero 4vactu BcemeHHon TO e
HVKOrla He CMOTYT YBUAETHCS. ..

Ho Teopus JInHaoe ocHoBaHa Ha NOCNEAHUX OTKPbITUSX,
M UMeeT yXe He TONbKO JOrMYecKyld CTPOWHOCTb, HO W
hu3nyeckoe obocHoBaHWe. BeuHasi, xoTs u Gypnsuwasi npu
3TOM, MHoronukas Becenennas A. [1. IluHpe.

WHnauma, wnu pasgyBaHWe, HACTONbKO pasaBuraet
pasHble eé yactu, YTo B Habngaemon HaMmu obnactu «Bcero-
TO» B 13 MMnnuapgoB CBETOBLIX JIET Mbl BUAUM €€ O4HOPOOHOMN
— 1 NO (PU3NYECKUM 3aKOHaM, 1 NO pacnpeneneHnto matepun. B
OpyrMx Xe e€é 4acTsiX, OTAENEHHbIX OT Hac Takumu
paccTosiHMAMM, YTO MOXHO cKkasaTb — HaBscerga, Apyroe
ckansipHoe  nome,  ApyrMe  4YacTuubl, Apyrve  Buabl
B3auMogencTeuin... HecoxpaHeHne GapuoHHOro 3apsiaa,
nopoavBLLEE MaTEPUIO B HaLLEM MUPE — BbIMOMHAETCA B LIeSIOM
Ons Bcel MHoronukon BceneHHol. KBaHToBble dnykTyauum
MopoXAaT CKOMMEHUs1 ranakTuK - HaubomMbLUyD BEMNUYUHY B
«HaweM» mupe. Utak, Ana OOGBACHEHWA 3aKOHOMEpPHOCTEMN
Hawew BceneHHol npuxoauTcs npeanonaratb CyllecTBOBaHWE
B NpuHUMNe HeHabnogaemblix YyacTei. (ATo TO, YUTO MOHSAN £, HO,
BO3MOXHO, 1 owmbatock — A.K.).

OrpomHas BceneHHasi ¢ pasHbiM Habopom ¢usmk. 3710,
KaxeTcsl, BCE 0ObsicHseT. BmecTo aHTpomnHoro npuHumna
(BceneHHasa cyliecTByeT AOns Hac) Habop crnyyYanHocTen, B
OOHOW M3 KOTOPbIX Mbl CMOMMM BbbKWUTb. Mo JlnHoe, Habop
(hU3MK XOTSI U OFPOMEH, HO KOHEYEH, @ MOTOMY rAe-To B Aanékux
[ansix Mbl BCE MOXEM MOBTOPUTLCA — M 3TO OH HasbiBaeT
ONTUMMUCTUYECKON HOBOCTbIO, MOCKOMbKY A0 CUX MOp BO BCEX
BapuaHTax Mbl UCHe3anu HacOBCEM.

Bedb amo yzprombiti

@urnocog npudymarn

Ymo mbl nuwib pa3 Ha ceeme Xueém

- NOETCH B OHOM U3BECTHOW MecHe.

W BoT 3gecb-To xoTenocb 6bl NOroBopuTb. YTO-TO BOT TYT He
TO. BcnomuHaeTtcss QMHWITENH, KOrda OH npeacTaBnan cebsi
HecylleMcsa BEPXOM Ha CBETOBOM nyde. M korga oH Bkmodan
cBOW POHapwK, CBET YHOCUIICS OT HEero Co CKopocTbio ceeTal

OTa uWHTyuuusi, 3Ta Bepa, HaBepHoe, W npuBena ero
BMOCMeACTBUM K TEOPUWN OTHOCUTENBHOCTU. Bcé HaumHaeTtcs ¢
Bepbl, KoTopasi BrocrneactsuM  nubo  obnekaetcs B
Matematudeckue  opmynbl,  nunbo... ucyesaetT, He
noaTBepxaasce. JlvHaoe BeAob TOXe roBOpUN O MHOFOMMKON
BceneHHon, eweé TomnbKO nonyyass KaHOuaaTtckyo. A eweé
ONHWTENH roBopun, 4To «rocnodb bor He wrpaeTt B KOCTUY.
oBopun oH 3TO NO NMOBOAY HOBOW TOrga KBaHTOBOW Teopun. A
BeAb WMEHHO KBaHTOBasi TEOpWsl, KBaHTOBble ryKTyaLum
«notpeboBanu ans cebsa» mHoronuko BeceneHHon. U noyemy,
cobCcTBeHHO, Habop crniyyavHocTel SBNsieTCA  AnNA  Hac
06bsICHEHMEM, @ NPOCTO HecOXpaHeHne BaproHHOro 3apsifa B
ofHol BceneHHoM Ham HuYero He oObAcHAeT? MoxeT, aTo
NpocTO Mbl CaMW «WUrpaemM B KOCTW», CTpPeEMsCb onucaTb
BceneHHylo B Tex TepMuHax, YTO AaHbl HaMm npupoaon B
owlyuleHnax? B3aTb, Hanpumep, ONUCaHHYIO B YMNOMSIHYTOM
kHure LLknoBckoro npobrnemy BO3HWKHOBEHUS XU3HU. Ecnu Obl
OpraHuMYeckue BeLLEeCTBa CIyYyalHO CrOXWNUCL B MEPBYH
KrneTKy, CrocobHy K caMOBOCMPOU3BOACTBY, TO ANsi nepeGopa
BCeX Crny4yanHocTel He xBaTuno O6bl Bcel uctopum 3emnu.
Mexay TeM Xu3Hb OOHapyXuBaeTCs B CaMblX [APEBHUX
nopogax 3emnu... CnyyarHoCTb 34ecb He npoxoauT. [Npocto
CyLLECTBYIOT 3aKOHbI, HAM NMoKa He U3BECTHbIE.

A eLlé ckaxy o cBoel cobCTBEHHOW Bepe. YTo-To MHe
rnoackasblBaeT, YTO Mbl He MNOBTOpUMMCS Gonblue Hurge u
Hukorga. daxe B MHoronukon BceneHnHon Nlunae. BoT kaxeTtcs
MHe 1 BCE. ECTb Kakon-TO Takon hyHAaMeHTarnbHbI NPUHLMN Y
npupoabl — HUKOrAa HUYero He MoBTOpsiTh. MNycTb Aaxe Habop
pa3Hbix BceneHHbix He 10 B ThiCAYHOW CTeneHw, a BoobLie
6eckoHeuYHbIn. HekoTopble opraHu3Mbl, B NPOLECCe 3BOMHOLMU
BblLUELWINE Ha CyLy U «npuobpeTune» NErkme BMECTO kabp,
3aTeM CHoBa ywnu B Mope (KuTbl, AenbduHbl). Kasanocb 6bl,
WHAOVBUABI, Y KOTOPbIX Cry4YallHO CHOBa MOSIBUMUCH abpbl,
umenu 6bl NpenMyLLecTBO Nepes cBoMMU copoanyamu. Ho oHu
He nosiBunncb. XoTs «bor-CnyyanHocTb» He u3bupaTeneH u
Mor 6bl 3To caenatb. [oyemy-To He MAET 3BOMOLUUS BCMATb.
Hasag He npgét. He npoxoaut npocras cnyyYyavHocTb. ECTb uTo-
TO eLé.

YT106bl He GblTb HEMPABUIBHO MOHATLIM, CPa3y CKaxy,
4YTO pedb MAET He o Bore. [MNoTesa TBOpeHWs NPOCTO 3aMeHseT
BOMPOC «KaK BO3HMK MWp» Ha BOMpoOC «kak bor ero cosgan».
'vnoTe3a TBOpeHust GeccoaepxaTenbHa.

MeMeHTO MOpU — MOMHW O CMEPTU, U 3HAYMT, LEHU
KM3Hb, KaXAbIN AEHb N KaXabI Yac — 3TO O HaLUeln XU3HWU, N O
Hawel BceneHnHoit B uenom. [eno B Tom, 4Yto ecnun Gbl Gbio
OFPOMHOE, HO KOHEYHOE YMCIIO BapuaHTOB, Mbl HUKorga 6bl He
nosiBunuck. BeceneHHas 6bl 6ecKoHeYHO «MpoKpyYMBana» cama
cebs. bes Hac. Ecnu 6bl BapyaHTbl NOBTOPSINNCL, UX HE MOFO
6bl 6bITE HECKOHEYHOE KONNYECTBO.

TO, YTO Mbl XMBEM — 3TO 3HAYWT, YTO Mbl KOrga-HUOYAb
ympém. Ecnu 6bl He ymupanu — pa3 M HaBcerga — Mbl Obl
npocTo He Bbinu Bbl XMBLIMU. A MOXET, B 3TOM U €CTb CBOMCTBO
camMoro BpeMeHM — Janeko He MNpoCcTO  «4eTBEPTOro
U3MepeHUs» - OHO Bellb COBCEM He TO, YTO ANMHA U LUMpUHA —
ewé OJnHwTelrH o6 atom roBopun. MoxHO cBsidaTb €ro ¢
NMPOCTPaAHCTBOM UM BKMIOYUTb B (QOPMYrbl — HO MOKa YTO
hr3nyeckas CyLIHOCTb ero He N3BEeCTHa.

lMomMHMTCA, yyacb B LWKone, OOHO BpeMs (kak W
60onbLWNHCTBO, HaBepHoe) nucan ctuxu. Cpean HUX 6bINo OfHO
6e3 pudmbl — OBenoe. He kacasdcb nuTEpaTypHbIX
HecypasHOCTel, NpuBeay ero NosiHocTbio (6o B TEMY):
Bbigarom OHU makue — u He Xoyelb

Ymobbl oHu 6eccriedHo yxoouru.

Ho eedb ytidym, u 8 amom —

lMpasda Xu3sHU.
Ho eedb ylidym,
Xomb Mbl UX 8CITOMUHAEM.

Ky0a ytidém ecé amo, 51 He 3Haro,
Ho nycmb eepHémcsi 6cé —
Xomb yepes3 8eYHOCMb.
Bedb amo moxem 6bimb Ha camom Oere,
npaeda?
A moxxem bbimb, U Hem —
Hukmo He 3Haem. (1979 ropn)

AnekcaHdp Ky3Heyoe, kuznezowaw@yandex.ru
Ten. +7 950 6367 283
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0630p mecsuUa
OcHoBHble acTpoOHOMMYECK/E COBLITUA MecsALa NPUXOAATCS Ha
nepvosd  3MMHEro  conHuecTosHusi, nuwb 13 gekabps
060cobuTCs  MakCUMymMOM  OEWCTBUS METEOPHOro  NoToka
FemuHnabl. 20 pekabps Mepkypwii BCTynUT B coefdvHeHue C
tOnutepom, 21 gekabps nNpou3ongeT MOKpbITUE 3BE3OHOrO
ckonnenus Mneagbl (M45) JlyHoit, 22 pekabpsi - 3uMHee
conHuectosiHne, 24 pekabpsi - nokpbiTue Mapca JlyHon n 24
nekabps Mapc BcTynut B npoTtuBocTosiHue ¢ ComnHuem.
ConHue B aekabpe ABwmxeTcs no co3se3auto 3meeHocua Ao 18
nekabps, a 3arem nepexoguT B cossesane CTpenbua u
ocTaeTca B HeM [0 KoHUa Mecsiua. CKMOHeHwe [HEBHOro
cBeTMna B 3TOT Mepuod MWHWMarnbHO, NMO3TOMY B CEBEPHOM
nonylwapum 3emMnu NpoAOIKUTENbHOCTb HOYM MakcUMarnbHa, a
ponrota AHA Haumedbluas. Ha wwupote Mocksbl B Havane
Mecsiua AeHb ANUTCS CeMb C MOJOBMHOWM YacoB, a B KOHLE elue
MeHblle - 7 4YacoB 5 MUHYT (yXe HauMHas yBenuyMBaTbCH
nocrne 3nMHero cosnHuectosHus). MNonyaerHas Beicota ConHua
Takke MUHMMarnbHa U cocTaBnseT Ha aTou xe wupote 10 - 12
rpagycoB. [lekabpb - HebnaronpusiTHoe BpeMs  Ans
Habmtogerunn ConHua, Ho, HECMOTPS Ha KOPOTKWE OHW, BCE Xe
MOXHO NPOBECTV psA HabnioAeHWA, CBA3aHHBIX C pacvyeToMm
yncna Bonbda. Mpu HabnoaeHuax ConHua B 6UMHOKNbL Mnun
Terneckon HyxHo obGsasarenbHo (!!) wucnonb3ynte
CONHeYHbIN ¢UNbTP M3 TEMHOro CTeKna WM WHOro
cneunanbHoro Martepuana. JlyHa HayHeT cBoOW nNyTb MO
nekabpbckomy Heby B cossesgum JlbBa (6nm3 Peryna wu
CartypHa) npu dase 0,55. B nocnegytowme gHu dasa JlyHbl
OyneT ybbiBaTthb, a yTpoMm 5 nekabps ee cepn (¢ = 0,17) 6ynet
Habmogateca okono Cnunkv v BeHepbl, yrmoBoe paccTosiHue
Mexay KOTOPbIMU COCTaBUT 7 rpagycoB. 3a CyTKWM NYHHbIA OUCK
CBETUNO NponaeT toxxHee oboux ceetun (B 3 rpagycax ot Cnuku
m B 8 rpagycax ot BeHepbl). MuHOBaB 3a uyeTbipe [AHS
co3se3gusi [esbl, BecoB u CkopnuoHa, JlyHa 9 pekabpsi
BCTYNUT B pa3y HOBONyHuA B co3se3gun CtpenbLa, npovas B
5,5 rpagycax toxHee ConHua u Mepkypus, HaxogsLierocs
6nun3n BepxHero coeauHeHusi. Yepes CyTKM TOHKUIA pacTyLLuWii
MECsiL| yXe MoKaXkeTcsi Ha BedepHeM Hebe 6nu3 KOnuTtepa, Ho
nonbiTaTbCa pasrnsgeTb oba cseTnna MoxHo ByaeT Tonbko B
CcaMbIX IOXHbIX paiioHax cTpaHbl. 13 pgekabpsi JlyHa nokuHET
cossesgne Crpenbua, MOSBMBLIMCL Ha BeyepHeM Hebe
CpedHuUX LUMPOT, @ K KOHLY criefytowmx cyTok npu dase 0,22
npongeT B nornyTopa rpagycax oxHee HenTyHa. 3atem Ha nyTu
pacTtywiero Mecsita okaxetcs YpaH. Ero Jlyna obouget
ceBepHee Ha yrmoBoMm pacctosHum 1 rpagyc. Betynue B dasy
nepBoi 4yeTBepTn 17 gekabpsi B co3se3ammn Peib 1 nocteneHHo
npuobpeTas BMA oBana, HOYHOE CBETWUMO BCe cunbHee Bynet
3acseunBatb Hebo, Aenas ycnosBus HabMIOAEHUA TyMaHHbIX
obbekToB  HebnaronpusitHbiMui.  JocturHyB 21  pekabps
cosge3gusi Tenbua, JlyHa nokpoeT 3Be3gHOe CKomneHue
Mnesgbl npyu dase 0,94. K coxaneHuo, BUOMMOCTb 3TOro
siBNeHusi Ha Tepputopun Poccum 6Gyaet orpaHuyeHa. Ero
yBuasaT xutenn Cubupu, a Takke CEeBEepHbIX W CeBepo-
BOCTOYHbIX panioHOB cTpaHbl. [MonHonyHue 24 pekabps 2007
roga CtaHeT KyNbMWHALMOHHBIM HE TONbKO ANns camoi JlyHbl,
HO u ans Mapca, KOTOpbI BCTYNUT B MNPOTUBOCTOSIHWE C
ConHuem, HaxogsAcb B cos3Be3gun bnuaHeLoB (Ha rpaHuue ¢
cosge3gusimm Tembua u BosHuuuero m B 2,5 rp. ceBepHee
ckonneHns M35). B aToT e aeHb nponsonget nokpbltne Mapca
JlyHom, koTopoe BnaronpusTHO ANS HAONIOAEHWI C TEPPUTOPUM
Poccun n ctpad CHI. HecMoTpsi Ha Gonbluyto sipkocTb JlyHbI,
3T0  sBMNeHve HabmwogaTe 6yger  nerko  Gnaropaps
MakcumarnbHomn gpkoctu camoro Mapca (-1,6m). JTio6onbITHO TO,
4yTo CnyTHMKM Mapca Toxe OyayT HaxoauTbCs BOMM3M
coeguHeHns ¢ HUM, a [lemmoc nepen NOKpbITMEM MpoWaeT no
ouncky  nnaHeTbl.  Pepuanwas  koHdwurypaumsa csetun! K

coxaneHuto, Habniopgatb cnyTHUkM Mapca B niobutensckue
Teneckonbl OyAeT MNpakTUYEeCcKn HEeBO3MOXHO, T.K. Breck ux
coctaBuT okono 12m. Ha Eponeiickon Tepputopun Poccum
noKpbITUe npousongeT YTpoM Ha 3axoge JlyHbl, mpuyem B
MockBe Mapc nokpoetcsd B 6 uacoB 27 MuHyT, a B C.-
MeTepbypre Ha 7 MUHYT paHblue (Bpemsi MockoBckoe). ObLuas
NPOAOIMKNTENBHOCTE SBIIEHUSI COCTaBUT okono 50 MUHYT, a
3aTeM Mapc BHOBb MpeacTaHeT B3opam HabniogaTenen
He3agonro [0 CBoero 3axoga 3a ropusoHT. [locne aToro
HebecHoro woy dasa JlyHbl noraeT Ha ybbinb, K, noceTus
cossesane Paka (3axBaTvB CeBEpHbIM Kpaem HXHY 4acTb
ckonneHuns fAcrnm - M44), HouyHoe cBeTuno 27 pekabps
nepengeT B co3se3aue JlbBa, rae nocnegywowime 2 aHs oyaet
HaxoauTbca 6nmn3 Peryna u CartypHa. bow kypaHTOB JlyHa
BCTPETUT B (hpa3e nepBon 4YeTBepTy B co3se3gun [esbl (B 10
rpagycax 3anagHee Cnuvku v B 2 rpagycax ceBepHee ranaktuku
«Combpepo» - M104). 3a onucbiBaembli nepuos  Kpome
nokpbiTus Mnesip Ha EBponeiickoit yactu Poccumn moxHo Bynet
Habnwopatb elle HecKonbko MOKPbITUMA 3Be3n Ao 6,1m. 14
nekabps nokpoetca 30 Kosepora (5,4m, dasa JlyHel 0,21), 15
nekabps - 38 Bopones (5,5m, ® = 0,31), 23 pekabps - 136
Tenbua (5,4m, ® = 1,0), 24 pnekabps - 39 bnusHeuos (6,1m, ® =
0,99), 25 pekabpsa - 52 bnusweuo (5,8m, ® = 0,98), 26
nekabps - mto Paka (6,0m, ® = 0,95) n 30 gekabps - 91 JlbBa
(4,3m, ® = 0,62). Apkue nnaHeTbl B Aekabpe OyayT OOCTYMNHbI
Ana HabnogeHWd B OCHOBHOM Ha HOYHOM W yTpeHHem Hebe.
Mepkypuii Becb Mecsl, He BWAEH, T.K. HaxoauTcs BOGNU3W
coeanHeHusi ¢ ConHuem. Mapc nosiBnsietcs Ha HebocknoHe ¢
Beyepa (B BUAe SPKON OpaHXeBOW 3Be3[bl B CEBEPO-BOCTOYHOM
YyacTn Heba) u BuaeH BClO HOYb. OKOMO MOMYHOUM BOCXOAUT
CaTypH, a B pacCBeTHble Yacbl Hag ro-BOCTOYHbBIM
ropu3oHToM cusieT BeHepa. lOnuTep MOXHO HaWTW B CamMoM
Hayane Mecsua Ha doHe BedyepHen 3apu, a 3aTeM OH
cKpblBaeTCcs B nyyax 3axoaswero ComnHua, BCTYMUB C HUM B
coeauHeHne 23 pnekabps. 3a Tpu AHA 40 3TOro ras3oBbll TMraHT
cbnusutca ¢ Mepkypuem go 2 rpagycos. Opyrux coeauHeHui
nnaHeT B Aekabpe He ByneT, ecnu He cuyuTaTb NPUBNVKEHUS
actepouga leba go 13 rpagycoB k CaTypHy B A€Hb 3MMHEro
conHuecTosiHuA. Y YpaHa u HenTyHa npogorkaeTcs BeyYepHss
M HoyHas BuaumocTb. O6e nnaHeTbl MOryT ObiTb HalAeHbl B
6uHOKNb Npu nomoLy 3Be3aHbix kapT (KH 3a aBryct 2007 roga)
B co3Be3guax Bopones n Kosepora cooTBeTCTBEHHO. B
6e3nyHHble HoYM YpaH pasnuyuM U HEeBOOPYXXEHHbIM Na3oMm.
M3 komeT camon spkoii ctaHeT P/Tuttle (8P), koTopas gomkHa
6bITb [OCTYNHA HEBOOPYXEHHOMY rrasy B KOHUe Mecsua. B
nekabpe oHa npowviget no cosse3gusim Lledes, Kaccuonen un
AHgpomeabl, a B HOYb C 22 Ha 23 pekabpsi cbnuautca co
3Be3gon ramma Kaccvnonem go 1 rpagyca. Yepes Heckonbko
OHel KomeTa nepeviger B co3Be3gne Adgpomedbl, a 28
nekabps npomgeT B HECKOMbKMX rpagycax BOCTOYHee
6nuxaviwen ranaktukm M31. Kometa P/Wirtanen (46P)
OBuxkeTcst no co3se3auto Bogones, Ho crnaba B 6rnecke (10m) n
K TOMY >X& HaxoauTCA HW3KO Hapg ropu3oHToM. [loatomy
Habrmogate ee B nobuTenbckMe  Teneckonbl  BecbMa
3aTpygHuTenbHo. AcTepouabl aekabpsi npeacTtaBneHbl 6
ceetunammn go 10m. Apye gpyrmx 6ypet Llepepa (7,6m Ha
Hayano mecsua). bneck BecTbl Becb mMecsiy GyaeT Ha ypoBHe
8m. ®nopa n EBHOMMA npeBbICAT 9-10 3BE3OHYIO0 BENUYUHY, a
AmdupuTta n Dembowska 6yayT umeTb cpefHuin Gneck okorno
9,5m. Noncky KomeT 1 acTeponaoB NOMOTYT 3Be3AHbIE KapTbl U3
npunoxennss k gaHHomy KH. 9 un 16 pekabpsi npousongyt
MOKpbITUA 3BEe3n acTtepougamu, npudem 6Gneck 2 3ee3gbl (&
Ctpenbua) paseH 3,5m. Makcumymbl Gnecka HacTynsT y
gonronepuognyecknx nepemenHbix 3se3n U  OpwuonHa (27
nekabps) 1 R 3aiiua (29 pekabpsi). Camoii sipko K3 HUX
ctaHet U OpuoHa (4,8m), Ho n R 3aiiua Ttakke byget BuaHa
HEeBOOPYXXeHHbIM rna3om npu bnecke 5,5m. OgHMM U3 cambix
BEJIMKOMENHbIX €XEeroaHbIX MEeTEOpHbIX MOTOKOB SBMSOTCH
FemuHnabl. Nx makcumym B 2007 rogy npuxogutcs Ha 14
nekabps. [JoCTOMHCTBOM MOTOKa ABNsieTcs bomnbluas ApKOCTb
meTeopoB (0T -1m go -5m, nHorga oo -10m). bonbline yucna
meTeopoB (6onee 100 B yac) MoryT BbiTb OTMEYEHbI B TEYEHME
ONUTENbHOrO  BPEeMeHU BOKPYr Makcumyma. Habniogexus
HauMHaTb MOXHO cpasy rnocrne cymepek M Ao ytpa. Cepn
pactywei JlyHbl He GyneT MewaTtb HabNoOAEHUSIM, a OKOJO
nofyHoun ycrnoeus Ans HabniogeHun 6yayT wuaeanbHbIMU.
HAcHoro Heba 1 ycnelHbIx HabnoaeHui!

Sdpemepuns HebGecHrx Ten — B KH N 12 sa 2007 rog.
AnekcaHop Kosnoeckuli
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| TAe HabnoaaTb?

FO)xHasa HabsirogaresibHasi 6as3a
)xypHasa "Hebocsog"

Tax BBIMJIACH OM HAaOIOAATENIBbHOM 0a3bl B Ha4alle CTPOUTEIBCTBA
(sBaps 2007 rona)

HauuHaeT paboty HOxHasi HabnropaTtenbHas 6as3a XypHana
"He6ocBop". PacnonoxeHa oHa 6rnu3 Coun (28 km ceBepHee)
Ha rope mexay gonuHon fAkopHas Wenb n gonuHon OeTtnsikka.
MpepocTaBnsiloTCs  BCE  YCNOBMSI AN MPOXMBAHWA U
Habmogenuin.  Mnowagka C  OTKPbITbIM  tOro-3anagHbIM
FOPU3OHTOM  (BO3MOXHOCTb  MOAKIIOYEHUS  3NEKTPUYECKOro
ob6opyaoBaHust). IHCTPYMEHT noka HyHO NpuBO3WUTbL C coboMn

Pewaetcs Bonmpoc 0  MpMOGPETEHUM  CTaLMOHApPHOro
WHCTpYMEHTa W MOCTPOWKE KpbITOrO 3aaHus Ans HabnogeHuin
(obcepBaTopum). basa (noka elle, ToyHee HabnogaTenbHas
nrowiagka C XubIMU MOMELLEHUAMM) Bcerga pagja npuesgy
nofei Hayku n BCeM TeMm, KTO u3yyaeT Hebo - HeoBObATHYH
Knagesb BENWKOTO U HeusBedaHHoro. 3aech Xopoluumii o63op
Heba u kpyroBasi naHopama. M3ymutenbHo 3Be3gHoe HeGo He
OCTaBUT pPaBHOAYLUHbIM HUKOro. MOpCKOW FrOpPU3OHT OTKPLIT Ha
120 rpagycoB k 3anapy u toro-zanagy. C npoTMBOMNOMNOXHOM
CTOPOHbI BUAHbI FOPbl (HAa FOPU3OHTE - CHeXHble). Hebo oveHb
yncToe Hebo (OTCYTCTBYET NMPOWM3BOACTBEHHOE 3afblMMEHWE U
ropofckoin cmor). Bbicota 60 MeTpoB Ha ypOBHEM MoOpsi.

WmeeTca GeToHHast M rpaBuiiHas NMowWaakM Ans yCTaHOBKU
annapaTtypbl. YCrNoOBUS MPOXMBaHUS: He BCe elle YCTPOEHO
OOIMKHbIM 06pa3om. [Jom CTpouTCs, HO YyxXe ecTb 4 KOMHaTbl No
2, 3 n 4 «kolku C perynsipHon cmeHon 6Genbs. Umeetcs:
3NeKTpNYeCcTBO, XOrogHas u ropsyas Bopa. Mwetotca nOse
aywesbix. B pacnopsbkeHuy rasoBble nnuTbl M nocyda Ans
npuroToBreHns nuwm. Ecnn Het xenaHws roToBUTb Camum,
MOXHO [JOroBOPUTLCSA O NiaTHOM nuTaHum B panoHe 200 p. ¢
yenoseka. lMpoxusaHne ogHoro yenoseka 150 p. B AeHb, 4TO
Ha 30 % Hwxe cTaBku ANs 0OblYHBIX OTAbIXatoWwmX. CHUKEHHas
CTOVMMOCTb NPOXMBaHWA TOMbKO AN aCTPOHOMOB (MobuTenei n
npodheccrMoHanoB) 1 Ap. Hay4HbIX COTPYAHUKOB. [ns npocTbiX
oTAbIXalowyx (B OTCYTCTBME 3ae3fa nobutenenn acTpoHOMUK)
06bI4HbIE pacueHkn. VimeeTcsa MHTepHeT, HO CryTHMKOBbLIN. T.e.
BbIXO[, HE MOMEHTanbHbI, ObiBalT 3agepxku. lNoka 6asa
CMOXET NPUHUMATb TONbKO HECKOSbKO YENoBEK OAHOBPEMEHHO,
HO yXXe K BECHe CriefyloLLero roga MoXHo NpoBoAuTL Gonblune
cbopbl (30 yenoBek n Gonee). MepBbit Gonblion 3ae3n noa
cumBonuyeckum HasBaHnem "HebodpecT-2007" nnaHupyetcs
npoBecTn (Npu Hanmuuuu xenawwmx) B mapte-anperne 2008
roga. Agpec HabniogatenbHon 6a3bl: 1. Coun, JlasapeBckuii
pavioH, HwxHas bBepanga, yn. nasHas, 204 (3TO0 HOMep
yyacTka). Mpueaxarowmx nobutenen acTpoHOMUM
3aBeayowmii 6a3oli MOXEeT BCTPETUTb Ha MerkoBoM asTo.
EctecTBEeHHO, HyXHO 3apaHee npeaynpeautb O npuesfe,
HanvcaBs NMCbMO Ha 3NEeKTPOHHBIN agpec xypHana. CooblaiTe
HOMep noe3fa, HOMep BaroHa, Bpemsi MpubbITUS Ha CTaHuUuMio
Jloo. [ns camocToATenbHO A06MPaloLLMXCS MapLUpyT TaKow.
Ot Jloo po nocenka [eTnskka XoAUT MapLUPYTHOE Takcu HoMep
155, Bpemsi B nytn ot Jloo go [Aetnskky 20 MUHYT (MOXHO
noexatb 1 Ha Takcu no Takce 200 py6bnen). B niobom BapuaHte
HY>XHO MOMPOCUTb OCTAHOBUTLCSI Ha ocTaHoBke «basa oTabixa
yacoBoro 3aBoga CnaBa». Bbiigs M3 TpaHcrnopTa, HYXHO

\ 'r
npoith 100  MeTpoB  OT TpacCcbl B CTOPOHY MOpsS MO
accpanbToBO fgopoxke. byneTr paBe pasBunku. B obonx
BapuaHTax [epXaTbCsi IJIEBON CTOPOHbl [JOPOXKW. Takum
obpasom, Bbl gonpete go 6onblioro OpeBeH4yaToro goma.
MockonbKky BOOOLE Tam Mano AOMOB, 3abnyauTbCs TPYAHO.
Bac BcTpeTuT 3aBeaytoLmin 6a3oi u xo3auH goma - Bnagmmump.
Bam poctaTtoyHo ckasaTtb, YTO Bbl nmobutenb acTpoHoMuM t
npuexanM no uHdoOpMauum OT XKypHana «Hebocsopgy.
OcTanbHble BONpOChl pa3MelleHuss U HabnioaeHWn peLlarTes
Ha mecTe.

lOxxHan HabnlogaTenbHas 6a3a xypHana "He6ocsoa" xaer
Bac, yBaxxaembie no6utenu actpoHomun!
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Mone3Has CTpaHU4Ka |

Manbiit KoHb || Equuleus Equulei Equ (72 10
Criucok co3ge30ull ¢ Kosiu4ecmaom Manbiii Jles || Leo Minor Leonis Minoris |[LMi [ 232 |20
QUGUMb[X Heeoopy)KeHHb[M aoJ/ia3om Manbiii Néc || Canis Minor Canis Minoris  |CMi ||183 (20
38930 Mukpockon || Microscopium || Microscopii Mic (210 |20
Myxa Musca Muscae Mus (138 |30
Hacoc Antlia Antliae Ant |[239 |20
B Tabnuue npuBOAsATCSA: pyccKOe HasBaHWe COo3Be3aus,
naTWHCKOe HasBaHMe CO3Be3AMs, MNaTWHCKoe —HassaHue HayronbHuk || Norma Normae Nor ]|165 |20
co3Bes3ans B poauTensHOM nagexe, coKpaLléHHoe OBeH Aries Arietis Ari [l441 |50
obo3HaveHne co3Be3ausi, NMoLab CO3BE3aAUs B KBagpaTHbIX -
rpagycax, npubnuanTenbHoe KOMMYEecTBO 3BE3[ B CO3BE3AMM OKTaHT Octans Octantis Oct [ 291 |35
Apye 6m. Opén Aquila Aquilae Agl ||652 |70
OpvioH Orion Orionis Ori (594 |[120
AHppomena (| Andromeda Andromedae And |[722 [ 100
MaBnuH Pavo Pavonis Pav (378 |45
BnnsHeub! Gemini Geminorum Gem (514 |70
Mapyca Vela Velorum Vel ||500 [110
Bonbwas ;5 Maj Ursae Majoris | UMa 1280 | 125
Mengeau-ua | —roa ajor rsae Majoris a Merac Pegasus Pegasi Peg [|1121]/100
i Mepceit Perseus Persei Per (615 |90
ﬁ‘.’.”"m” Canis Major | Canis Majoris | CMa ||380 |80 P
ec Meub Fornax Fornacis For (398 |35
Becbl Libra Librae Lib (538 |50 M
= , — Paiickas Apus Apodis Aps (206 |20
Boponen Aquarius Agiarii Agr 980 |90 Mmua
BosHNuMiA Auriga Aurigae Aur ||657 |90 Pak Cancer Cancri Cnc ||506 |60
Bonk Lupus Lupi Lup (334 |70 Pezeu Caelum Caeli Cae (125 |[10
Bosnonac Bootes Bootis Boo (907 |90 Pbibbi Pisces Piscium Psc (889 |75
Bonochb! Coma Comae Pbicb Lynx Lyncis Lyn 545 |60
BepoHuku Berenices Berenices Com 386 |50
- Ceseprast Corona Borealis Coronge CrB [|179 |20
BopoH Corvus Corvi Crv [184 |15 KopoHa Borealis
lepkynec Hercules Herculis Her (1225140 CekcraHt Sextans Sextantis Sex [314 |25
Mapa Hydra Hydrae Hya (13001130 CeTka Reticulum Reticuli Ret (114 |15
Tony6b Columba Columbae Col 270 |40 CkopnmoH || Scorpius Scorpii Sco ||497 | 100
CKynbnTo| Sculptor Sculptoris Scl 475 |30
Fonunte Mesi | Canes Venatici | 20U cvn 465 |30 YIbToP P P
Venaticorum Cronosas
- — N Mensa Mensae Men |[153 |15
[JeBa Virgo Virginis Vir 129095 lopa
JenbhuH Delphinus Delphini Del (189 |30 Crpena Sagitta Sagittae Sge |80 |20
[ipaKoH Draco Draconis Dra (108380 Crpeneu Sagittarius Sagittarii Sgr ||867 | 115
EanHopor Monoceros Monocerotis Mon (482 |85 Teneckon Telescopium | Telescopii Tel [252 |30
XepTeeHHuK |Ara Arae Ara ||237 |30 Teney Taurus Tauri Tau ||797 |125
»usonucel | Pictor Pictoris Pic (247 |30 TpeyrosibHuk | Triangulum Trianguli Tri 132 |15
XKupad Camelopardalis || Camelopardalis |Cam | 757 |50 TykaH Tucana Tucanae Tuc 1295 |25
XKypaenb Grus Gruis Gru ||366 [30 DeHnke Phoenix Phoenicis Phe (469 |40
3asy Lepus Leporis Lep (290 (40 XameneoH Chamaeleon Chamaeleontis [Cha |[132 |20
3meeHocey | Ophiuchus Ophiuchi Oph (948 | 100 LleHTaBp Centaurus Centauri Cen |1060 150
3mes Serpens Serpentis Ser (637 |60 Uedeii Cepheus Cephei Cep |588 |60
VPKyNb Circinus Circini Cir |93 20
|3,°“6°Ta” Dorado Doradus Dor [179 |20 Lpry
biba Yacei Horologium Horologii Hor (249 |20
Vrpeey Indus Indi Ind 294 |20 Yawa Crater Crateri Crt (282 |20
Kaccuones Cassiopeia Cassiopeiae Cas (598 |90 Wt Scutum Scuti st 109 20
Kunb Carina Carinae Car_[494 |110 SpupaH Eridanus Eridani Eri 11381100
Knt Cetus Ceti Cet (1230|100
- - - tOxHas Hydrus Hydri Hyi (243 |20
Kozepor Capricornus Capricorni Cap ||414 |50 Mapa
Komnac Pyxis Pyxidis Pyx (221 |25 KIOp»(;?:M Crux Crudis cru lles |30
Kopma Puppis Puppis Pup |673 [ 140
= HOxHas Corona Coronae ca 1128 |25
NeGenp Cygnus Cygni Cyg |804 |150 KopoHa Australis Australis
Tles Leo Leonis Leo 947 |70 lOxHast PeiBa | Piscis Austrinus || Piscis Austrini  [|[PsA [245 |25
JleTyuas } 0 i Tri I Tri I
Volans Volantis Vol |Vol |20 KHBIN rlanguium rianguli
PbiGa TpeyronbHuk || Australe Australis TrA 1110 20
Jinpa Lyra Lyrae Lyr ]|286 |45 SAwepunua Lacerta Lacertae Lac (201 |35
Jlncnuka Vulpecula Vulpeculae Vul |268 |45
Manas ) - ) . .
Megseguua | Ursa Minor Ursae Minoris |UMi 1256 |20 Amumpuii Yecmroe, http://geminorum.narod.ru
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Ilapo,lrmﬁ PCHTHET ACTPOROCMIICCRIX CaHTOB o .

! O MPOEKTE BOCTH MPOEKTA MPECC-PENM3N | ARTOPCKMI KOJINEKTHB H&"I'I?.BO]]HTE.EI: .&C-TPOHO‘-'IA

:: Acmpomon Poccuu http://lwww.astrotop.ru npurnawaer no6utenen acTpOHOMUN PErUCTPMPOBATL CBOU MIHTEPHET—CTPaHUYKH, ..
n BKIIOYasA WX B KaTamnor He UMEIOLLEero aHanoros npoekTa. Kpome CCbioK Ha BCe W3BECTHbIE acTpocaliTbl U CTPAHMYKM, Bbl MOXETE HauTh i
' 3[eCb MHOXECTBO TEMAaTUYECKMX CCISNIOK, KOTOPbIE MOMOTYT BaM HalTu HyXHyto uHgopmaumio. Bee actpoccbinku B ogHoM mecre! u

" : 4 | . naeHas nro6bumensckasi o6cepeamopusi Poccuu "
n : / _ ecez0a comoea npedocmaeumb C80U MeJIECKONbI "
" J FA A p nro6umensim acmpoHomuu! n
" OECEPBATORPINA u
" http://www.ka-dar.ru/observ "

:: Coenammie mwair K nayke :
-- Gmecrie ¢ Hamu! fall ::

" HLU Ka-Oap ecomoeum K 8bInyCcKy - ' n
'l AcmpoHomuYeckul kasieHOapb Ha 2008 200! g
Ml C Hos16ps1 Mmecsiua AK-2008 nnaHupyemCH B i . "
tll pacrnpocmpaHsimb 4Yepe3 | 4 "
I KHWXKHbIe Ma2a3uHbl 20poda 1| | i "
(M Mockesbl. Jllo6umensm : "
il acmpoHomuu Opyaux 20podoe "
il npedocmaensiemcsi 803MOXHO "
Wl Tpuobpecmu KaneHOapb Mo fno "
Ml Yepe3 Maza3uH «3ee3doyemy u
ll http://shop.astronomy.ru/ 1 ﬂ "

u Ecnu y eac ecmb Meuma npoeecmu psid Ha6nrodeHuli Ha KPYNMHOM CmMayuoHapHOM UHCMPYMeHme, eé MOXHO ocywecmeums ¢ "
' nomowbro o6cepeamopuu Hay4yHo2o yeHmpa «Ka-Oap». Mbi 6ydem padbi eudemb Bac e o6cepeamopuu Hay4Hoz20 yeHmpa «Ka- n
u [ap»! Meyumsbi domkHbl c6bieambcsi! ModpobHocmu u KoHmakmsi Ha http://www.ka-dar.ru/observ
B T T T L L L L L T R T e LT L T

" O6GbsaABNeHUA, NpeanoXeHns, KOHTaKTbl, COOOLWEeHns "

n C atoro Homepa xypHarn «He6oceoa» HauMHaeT nybnukaumio afpecos MtoGUTENer acTpPOHOMUM ANs Nepenucky, a Tawke obbssieHun n
' Apyron nonesHow uHdopmaummn ot nbutenen actpoHomuu. MNpuckinante Bawwn npeanoxeHns n obbaBrNeHUs Ha agpec XXypHana. u

n 702261, Y3oekuctan, Tamkentckasi 00J1., Kubpaiickuii p-u, n/o Maiickoe, ckn Typkucron, lonuyenko Tarbsine. ,,
n HHTrepecsl: 00Ias acTpoHoMust, HabmoaeHus JIyHbI 1 u1aneT. XKenmaro nepenucsBaThCs ¢ PYTUMHE JTFOOUTEIIIMHU. "
n 422060, Tatapcran, CabuHckuii paiion, c. Borarbie Caobl, yia. Bukerckas, gom 23, l'apunoBy ®@anuii n
n HHTrepecsl: o01mas actponoMust, HabmoaeHus JIyHbI 1 tu1aneT. XKenar nepenucsBaThCs ¢ PYTUMHE JTFOOUTEIIIMHU. n

» Kak ochopmMuTb Nnoanucky Ha xypHan «Hebocson» "
1 Tloamucky MOXKHO O(OPMUTH B ABYX BapUaHTaX: IEYaTHOM (IIPUHTEPHOM) U 2IeKTpoHHOM. Ha nmeyaTHbIi BADHAHT MOXKHO MOAIIICATHCS, IPHUCIIAB "
u OOBIYHOE IMHMCHMO Ha ajipec peaakuuu: 461 675, Poccus, Opendypzckaa oonacmes, Cegepustit paiion, c. Kamvuununka, Koznosckomy Anexcanopy ::
" Hukonaeguyy Ha 3TOT e ajpec MOXXHO TIPUCBHUIATE PYKOIHCHBIE U OTIIeYaTAHHBIC HA MPUHTEPE MAaTePUAJIBI Ul MyOInKalmu. PyKomicy u neyaTHele
1 MaTCpHAIbl HE BO3BPALIAITCA, TIO3TOMY IpUCHLIaliTe Koman, eciu Bam nyxen opurnnan. Ha snekrpounsiii Bapuant B gpopmate pdf moxno nopmucarses |}
' (3ampocuTs Bce MpeAblaymye HoMepa) mo e-mail Hinke. Tema coobmenus - «loxnucka Ha xypHan «HebocBomy». ITo aTuM e-mail cormacoBsIBaeTCs 1 "
u TnedaTHas noinucka. Bammanme! Ilpuceuiaiite 3akas Ha TOT e-mail, KOTOpBIH GJIke BCero 10 pernoHy K BaiieMy HacelIeHHOMY ITYHKTY.

u  Ypan u Cpeonna Bonza: Anexcannp Kosnosckuit sev_kip2(@samaratransgaz.gazprom.ru ::
W Pecnybnuxa Benapyco: Anekceii Tkauenko alex_tk@tut.by u
w JIumea u Jlameus: Anppeit Capponos safronov@sugardas.lt ::
:: Hosocubupck u oonacms: Anexceti ... inferno@cn.ru n
n Kpacnoapck u kpaii: Cepreii bynnakos buldakov_sergey@mail.ru "
:: C._Ilemepoypz: Enena Yaiika smeshinkal986@bk.ru n
nw I'poouenckas oon. (benapycs) u Ilonvwa: Maxkcum JlabkoB labkowm@mail.ru ::
W Omck u o6nacme: Cranucnas... star_heaven@mail.ru "
. epmanusn: Lidia Kotscherow kotscheroff@mail.ru "
:: (pe3epBHsIi anpec: Sergei Kotscherow liantkotscherow(@web.de - mucats, eciti TOIbKO He paboTaeT MepBEIi) n
" Jlenunzpaockan oonacme: KonoB Auppeii konov_andrey@pochta.ru "
w Ykpauna: Eprenuii bauepukoB batcherikow(@mail.ru "
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