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HE

YBaxkaemble
JIIOOUTEH ACTPOHOMUM!

Pazpemmute mo3apaBute Bac ¢ Hosem 2008 romom!
[Ipumure cample Jyumue moxenanus! I[lycTh sipkue
ACTPOHOMHYECKHE COOBITHS M OTKPHITHS NPHHECYT BaM
panocTb odmieHust ¢ MUpoM actpoHomun! SIcHoro Heba,
VYCHENIHBIX ~ HAONIOJCHUN, HOBBIX TEJIECKONOB H
IUTOJJOTBOPHBIX 3aHATHH moOuMoli Haykoi! CambIM
sipkuM coObITreM 2008 roma, KOTOPOro ¢ HETEpIICHHEM
JKIyT Bce sobutenn actpoHomuu Pocemn u CHI,
SIBIISICTCSA, KOHEYHO e, MTOJTHOE COJHEYHOe 3aTMeHue |
aBrycta. CTOUT OTMETHUTBH, YTO TIOCJIE TaHHOTO 3aTMEHUS
cleqyrolee XOpouo BHANMOE Ha TEPPUTOPUH HAIIel
CTpaHbI TOJHOE 3aTMEeHHE OyIeT HaOII0AaThCs TOJIBKO B
2061 roxy! O6a MyHHBIX 3aTMEHHS 3TOTO rojia OymyT
BUIHBI ¢ Tepputopun Poccun u CHI'. TloiHOE MyHHOE
3arMeHHe 21 (eBpais OXBAaTHT 3alagHYI0 ITOJIOBHHY
CTpaHbl, HO OyJer BHAHO Tmpu 3axojsmed JlyHe.
UactHoe JyHHOE 3aTMeHHe 16 aBrycra CMOTYT
HaOmonate >kutenn EBpomeiickoil wacTu cTpaHel U
Cubupu. 3a 1,5 gaca o Havana sToro 3atMmeHus Jlyna
mokpoetr Hentyn. Beck ron, kak U B MPOILIOM TOIY,
moOuTeNeld  acTpOHOMHW  OyAeT paxoBaTh  cepus
MOKPBITUH 3Be3HOTO ckoruienus Ilnesast JlyHoi, HO
caMble ONarompusATHBIC YCIOBUS s HaOIIOIEHUIA
OynyT sumb y NOKpeITHS 13 HOsOps. OO0 ocCTabHBIX
SIBIICHUSAX roja BBI MOJKETe y3HATh u3
ACTpOHOMHYECKOTO KayieHaapd.... llepBbiii HOMeEp
xypHaita «HebGocBog» B 2008 rTomy IIaHHPOBAIOCH
BBIITYCTHUTH C HOBBIM TU3aHHOM, HO, K COKAJICHHIO, U3-3a
MOJIOMKH KOMITBIOTEpa JH3aifHepa *KypHaia HOBBIN BHI
JKypHaJjia MOSIBUTCS TOJBKO B (eBpane. TeM He MeHee,
yKe 10 00JIOXKKE STHBAPCKOTO HOMEpAa MOXKHO YBHICTH
HEKOTOpBIE NW3MEHEHHS B JIYUIIyI0 CTOPOHY. Pemakums
KypHaja, TO-TIPeKHEMY, OJKOeT BalldX  CTaTew,
dotorpadmii m 3amertok. IlummTe O CBOMX 3aHATHIX
acCTpOHOMMEH, [IETUTECh OIBITOM, paccKa3blBailTe o
HaOJNIONEHUSAX Ha CTpaHWIaxX Bamero jxypHama! Bce
MIpUCIIaHHBIE BaMHU MaTepHalbl 00SM3aTeNbHO OyIyT
OMYOJUKOBAHBI B TIOCIIECAYIONINX HOMEpaX.

Hckpenne Baw Anexcanop Koznosckuii

Pepaxrop u uznarens: Koznosekuii A.H.

Cgepcrano 11.01.2008

pbOCR

Ne 1 2008, vol. 3

CopepxxaHue

4 HebecHuIV Kypbep (HOBOCTU acTpoHoMuM)
11 Kak uwyT BHeconHeuYHbIe NnaHeTbI
bopuc UrepH
McTopua u nepcneKkTUBLI OTKPLITUIA
6arpoBbIX MUPOB UNU NIIGHETHL Y
KPACHBIX KGpSINKOB.
bopucnas Cnasornrobos
EcTb nu %u3Hb Ha Gliese 581d?
Marcum bopucos
19 OnTtuuyeckue cpeactea
HabnroneHus Heba AOCTYnNHbIe
acTpoHomy - nroburtento
B.B. Kosanesckuni
27 TTponaswwue 3se3pbl
Anekceud Apxurnos
Actpowkona 8 Xurynax
Oner TyuuH
32 Tlronemeit n «Anbmarecrt»
Buranui Anexcaraposuy bpoHWTH
36 3ursaru nyHHoro nepures
AnekcaHap KysHeros
37 He6o Haa Hamu: FEBPANDb - 2008
38 TTonesHas cTpaHuuka
(crivcok BHecosIHeYHbIX S1aHeT)

13

16

30

Oobnoicka: Ananemma B Hbro-JlkepcH http:/astronet.ru
AHaneMMa - 3TO 1OX0Xas Ha BOCBMEPKY KPHBas, KOTOPYIO MOXHO IONYYHTb,
ecnu ormedats moioxenne ConHIA Ha HeGe KaKIBIi JCHb B OMHO W TO XKe
BpeMsl B TEUCHHE roja Ha IUIaHeTe 3eMiisd. DTa KapTUHKA COCTaBieHa u3 26
OTJCNBHBIX CHHMMKOB, HATUDIAHO IIOKasbiBaromux jsmkenue ConHma. DToT
HEJICTKUii IPOEeKT ObLT OCyINecTBICH B 0cHOBHOM B 2006 roxy. Bee doTorpadun
ObITN CHATHI B 8 yacoB yTpa Ha ceepe mTata Heto-I[xepen B CIIIA, 3atem oHM
Obut 00BEAMHEHB! MpH LU(POBOM 00pabOTKE € EAWHCTBEHHBIM CHHMKOM
neizaxa. OTH HM300paKCHHS MOXKHO IIOCMOTPETh TaKke B BHIC (HIbMA.
COHIECTOSHUSL COOTBETCTBYIOT BEPXY W HH3y BOCBMEPKH, KOTOPBIC OTMEYAIOT
camMoe CEeBEepHOE M caMoe foxkHoe mojoxeHns ConHia Ha He6e. Msiuaas Gopma
aHATeMMbI OOYCIIOBICHA HAKIOHOM OCH BpAlICHWs 3eMIM U H3MCHCHHEM
CKOPOCTH €€ JBHKCHHS 10 0pouTe.
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I HebecHbinn Kypbep (HoBocTtu acTpoHOMIHM)

MUtorn 2007 roga: CMWU,
KOCMOHaBTUKa U aCTPOHOMMUS

Camas spkast KOMETa BeKa.
W3obpaxenue ¢ caiita http://astronet.ru

B atom rogy B cdepy npuctanbHOro  BHUMaHWSA
rocylapCTBEHHbIX OpraHoB B O4epegHoM pa3 nonana
OoTeyecTBeHHass kocMudeckas nporpamma. Ha gHsx CuyeTHas
nanarta caenarna neyvanbHblil BbIBOA: HECMOTPS Ha CyMMapHbIii
MHOTOMUIIMapAHbIi obopoT  3apybexHbix KOMMaHui,
CO3[aHHbIX  NpU  y4yacTuu POCCUMCKMX ~ KOCMUYECKUX
npeanpusaTuUiA, OOXOA4 OT WX AeATenbHOCTW, MOoCTynawwmin B
Poccuto, npaxkTu4ecku OoTCyTCTBYET. MHoroneTtHne
nurnoTUpyemble MoneTbl MNpPUBENM pasBe YTO K OypHomy
pasBUTUIO POCCUICKOM KOCMUYECcKoW MeauuuHbl. C Tpyaom
npogguratoweecsi ctpoutensctso MKC, nonetbl CTapoMoaHbIX
"Coto30oB" C HOBOMOAHBbIMM  KOCMWYECKUMW  TypucTamu,
OecKkoHeYHble M HUM K 4YeMy He 00SA3bIBalOLME MPOXKEKTHI,
CMYTHUKOBbIE 3KCMEPUMEHTbI C paykaMu K Aposodunamu un
Ha3eMHble 3KCMEPUMEHTbI MO uMMTauuM noneta Ha Mapc
MHOMMM B Halem oOLlecTBe YyXe He KaXyTcd [AO0CTaTOYHO
APKMMU Ha DOHe YApYyYaloLMX aBapuii C pakeTOHOCUTENSMA U
obuwen cTarHauum KOCMUYECKON oTpacnu. lon
NATUAECATUNETUSA NEPBOro MosfieTa UCKYCCTBEHHOrO CNyTHUMKA
3emnu, cTtoneTtusi co aHsA poxaenunst Koponeea u 150-netust co
OHs  poxaeHust  LlmonkoBckoro npeaBapsincst  CTpaHHbIMU
MHMLMaTMBaMM - BbIBO30M B kocMoc BoxecTtBeHHoro Kpecta
locnogHa u obelwaHneM OTMpaBWTb B KOCMOC JenyTtata oT
EnnHon Poccun...

Bnpoyem, Ha 3anage ¢ NMNOTUPYEMON KOCMOHABTMKOW HUYYTb
He nyywe. AMepuKaHCKMe LaTTbl B KOCMOC Terepb, criaBa
6ory, cCHoBa neTawT, OAHaKO Bce 3TU "cTapuyku" MpocTo
[OXUBAIOT CBOW AOMMNIA BeK, rOTOBACh YWTU Ha mokon. B xope
Ka)XKAOro o4epeHoro Takoro noneTa NnogHOBEHHOTO "yenHoka"
BeCb MWp, 3aTtauMB [AblxaHuWe, XOeT HOBOW CTpaLlHON
KaTacTpodbl, UX CTAPTbl MHOrOKPaTHO OTKMNaAbIBAOTCA, U OAWH
ckaHgan criegyeT 3a gpyrym... B HacToswee Bpems crtapT
o4yepenHOoro LaTTna OTMOXEH MO TeXHWYECKUM MpUYMHaM Ha
sAHBapb OyAyLlero roga. ACTPOHaBTOB NpU 3TOM 0OBUHSAIOT TO B
NbSHCTBE, TO B OTCYTCTBUM 3fIEMEHTAPHOr0 NCUXONIONMYECKOro
KOHTPOMNs 3a CBOWMMW AEWCTBUSIMU (OOCTAaTOMHO BCMOMHUTH
rPOMKUA  MpoOUEecC  Hag  acTpoHaBTKoW,  cobpaBLluerics

HaTypanbHO YKOKOLUWTbL CBOK COMEPHULY), @ TEeXHUYeCcKui
nepcoHan Tak U HOPOBWT COBEPLUWNTb KakOM-HUOYAb OMKUI
cabotax... [osBuBlafcA Obino (B npedbligywye roabl)

npuspayHas Hagexpa Ha HeKMX KOCMUYECKMX "4acTHMKOB",
HaMepeBaBLUMXCS BbIBECTM KOCMUYECKYIO OTPacib M3 TPSCUHbI
3acTost U kpuauca (MyTem co3gaHus 300POBON KOHKypeHLun)
MepKHEeT Ha oHe Lienoro psga yapydarLumx katactpod (aaxe
C  YeroBeYeCKMMW >KepTBaMu)... CIYYMBLUUXCS yXe Yy
"YaCTHUKOB" ONATb XXe B 3TOM rody... Kak npu ctonb nnayeBHOM
COCTOSIHUM  KOCMWYECKOW OTpacnu 4erioBe4ecTBO HageeTcs
peLmnTb CBOW HblHeLLHWE 1 Byaylime npobnemsl (Bpoge 60pbbbl
C acTepougHON ONacHOCTbO WM "HacTynawwMM Ha NaTku"
rnobanbHbIM MOTENMEHNEM) - HesCHO. M Kak 3aTo BSXeTcs C
nnaHamun (camblX pasnuMyHbIX rocyaapcTs) 3acenutb JlyHy unu
e COoBepLUNTb NUMOTUPYEMbIN NoneT Ha Mapc - HESICHO Takxe.
MonkbiTka NpuBneYb "4acTHUMKOB" K pa3paboTke KOCMUYECKOro
nidpTa - T.€. Takomn YyaecHon anbTepHaTVBe
MarioSKOHOMUYHBLIM U OMacHblM pakeTam - Ha MPOTSKEHUU
BTOPOr0 roga noAapsii OkaHyuBaeTcsi Gonblumm "nwnkom" -
CMEeKTaknM ¢ y4acTveM caMofesTeNbHbIX CTYOEHYECKUX KOMaHz
N Nerko pBYLUUXCS "CBEPXMPOYHbIX MpuBA3en” B 3TOM rogy
oCTanucb YXe MNpPakTUYeCKN He3aMEYEHHbIMU OTEYECTBEHHOWN
Nnpeccomr, HECMOTPSI Ha CONWAHBIA NPU30BON OHA (Tak U He
nepekoveBaBLUMA, BMNpPOYeM, B KapmaHbl NpPeTeHOEHTOB).
Tenepb xopowuve HOBOCTW. MwWHYBLUMIA rof O3HaMeHoBarcs
HOBbIMW ycnexamu B Aene nccriegoBaHuin ConHeYHon CUCTEMBI,
NPOBOAMMBIX C TMOMOLLBH aBTOMATUYECKUX MEXMNAHETHbIX
cTaHuuii 1 poboToB-Be3aexonoB. AMepUKaHCKMe Mmapcoxoabl, ¢
nosanpoLunoro roga nyTewecTsylowme no KpacHow nnaHete,
ObIOT BCE MbICNUMblE peKopAbl W Haxoa4sT BCE HOBble
[okasaTtenbcTBa Toro, 4to Ha Mapce korga-To 6bino 6onbLioe
KONMMYecTBO BOAbI, @ CTano ObiTb, BO3MOXHO, CyLlecTBoBana u
XU3Hb. M3 KOCcMoca Be3fexoAbl-reoriory nomny4vatoT noaaepxy
OT uenoro ¢roTa opbuTanbHbIX annapaToB, COCTaBMSOLLMUX
KapTbl Mapca c noTpscallmm paspelleHveMm. B cucteme
CaTypHa HeyromoHHbIi "KaccuHu" obGnetaeT cnyTHUK 3a
CMYTHUKOM W [JenaeT OTKpbITME 3a OTKpbiTeM. OcobeHHo
MHTEPECEH 3€eMHbIM Y4YeHbIM KpymnHeuwui cnyTHuk CaTypHa
TwuTtaH, NOKPbITLIN NNOTHOM aTMOCcepor, MOCKONbKY TaM Takke
B MPUHLUMMNE MOXET 3apOAMTbCH XU3Hb, U HeGoNbLION HUenaz
c "reridepamun”, B3gbIMaOLMMUCS U3-MOA NEAAHOro naHuups,
Hapj 3arafikon KOTopbIXx BbITCSH celyac MHOrve MnraHeTonoru.
HacTosillee copeBHOBaHWE pa3BEPHYNOCH B 3TOM roay Mexay
LuenbIM psgoM rocyaapcTs, MocnasLUMX CBOMX "kapTorpados”
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Ha OKOmMomnyHHylo opbuty. B camom pasrape Obinu
nccnenoBaHus BeHepbl, npuyem, HaMOMHWM, €BPOMENCKUN
30HA K "YTpeHHen 3Be3ge" Obin 3anyweH c balikoHypa
POCCUINCKUM paKkeTOHOCWUTENeMm, W Lenbin pag npubopos Ha
3TOM 30oHAe Obin  co3gaH C  y4acTMEM  POCCUIACKUX
cneuvanucTtos. Elle uenbii psag annapaToB 3aHMMaeTcst B 3TO
Bpems nccnegosaHvemM 3eMHoN mMarHuTocdepbl,
reomanyeckumm nccnefoBaHMsMm n, HakoHeL,
nccnepgosaHusmmn ComnHua. K 6nvkaviwen k ConHuy nnaHete -
Mepkypuio - npopjomkaeT  ABUraTbCA  aMepuKaHckas
MeXnnaHeTHas aBTomaTuyeckas ctaHuusi Messenger, kotopast
BbIileT (BMepBble B UCTOPUM) Ha OpOUTY BOKPYr 3TOW MnaHeThbl
B crnegytowiemM rogy. HakanyHe 3TOro cobbITus yyeHble y Hac v
3a pybexom npoBOAAT HOBble UCCNeAOBaHWSA 3TOW NNaHeThl.
YcTaHoBneHo, Hanpumep, Hanudve y Mepkypus xugkoro sapa.
Camas panbHAs nnaHeta ConHeyHoM cucteMbl (yXe He
"nonHoueHHas" nnaHeTa, a Bcero nuwb "kapnukosas") - MNnyToH
- Takke He ocTanacb 6e3 BHUMaHuA. K Hel neTuT ele oaHa
amepukaHckads ~AMC  (scnomb3oBaBliass  Ans  pasroHa
poccuiickne asuratenu) - "HoBble ropu3oHTbl". Bnpoyem, oHa
[OmNeTuT ellle 04eHb U OYeHb Heckopo - k neTy 2015 roga. Moka
Xe "HoBble ropusoHTbI" TPEHMPYKTCS Ha TOM, YTO UM
nonagaetcsa no nytu. Hanpumep, B cucteme ruraHta-tOnutepa
UM YAanocb CHATb YHUKanbHOE MOLLHOE W3BEpXeHue ByrkaHa
Ha Hebonbwom cnyTHuke Mo. Mommumo cobetBeHHo [MnyToHa
"HoBble ropu3oHTbI" AOMKHBLI ByAYT U3Yy4nTb eLle Kako-Hubyab
06bekT nosica Konnepa (To ecTb acTepoMaHOro nosica, NepBbIM
ob6HapyxeHHbIM 06bekTom KoToporo ctan nyToH). MocnegHve
roApbl OTKPbITUSI B 3TOM MOSICE ChINIOTCA Kak M3 pora n3obmnus
- yAanocb HanTu HebGecHble Tena, COMOCTaBMMblE WU [axe
npesbllaoLLMe No macce U pasmepam cam [nyToH! B atom
rogy yoanocb YTOYHUTb pasMepbl KaprvkoBOW MnaHeThbl,
nocpamuBlLen "Gora noasemHoro uapcTBa" (oHa nomy4una
HammeHoBaHne Opuabl unn Spuc). U3 nosca Kovinepa n us
6onee panekoro obnaka OopTa K HaMm (BO BHYTPEHHIOK 4acTb
ConHe4HOM cucTeMbl) BpeMs OT BPEMEHW HaBeAblBaOTCA
komeTbl. B atom rogy camow yamBuTenbHow “"HebecHon
cTpaHHMUen", 6e3ycrioBHO, HY>XHO npu3HaTb KOMeTy Xonmca,
Ybsi CBETUMOCTb HEOXWOAHHO MpeBbiCUNa BCE OXuAaHus
acTpoHOMOB. TaWiHbl BHelHen YacTn COnHEeYHOW cUCTeMbl He
OrpaHVM4MBaloTCA OAHUMU N NeasiHbIMKU Mblbamu. [ae-To Ha
camol rpaHunue ConmHevHoW cucTembl, TaM, rae MexsBesaHas
cpefa CTarnkuBaeTcsi C CONHEYHbIM BETPOM C "BMOPOXKEHHbIMU"
B HEro MarHWTHbIMK MonsMu, obpasyeTcs 30Ha yaapHbIX BOMH,
KOTOpYIO NMOCnefoBaTenbHO nepecekaloT yaansioLlmecs oT Hac
amMepuKaHCK1Me KOCMUYecKkne annaparhbl, NOCNaHHbIE eLle MHOro
necaruneTun Hasag - "Bosigxkepbl” v "TnoHepb!" (B HacTosiLLmn
MOMEHT rpaHuly nepecekaeT BTopow "Bosgxep"). B
CYLLIECTBOBAHWN  9TOW  yAApPHOW BOMHbI  YyX€ HUKTO He
COMHEeBaeTCsl, a BOT Tak Ha3biBaemMas "aHomanus "lnoHepos” n
B 3TOM rofy oOcCTaBanacb MNOBOAOM AN XapKuX CropoB.
HesicHO, KakMMM MMEHHO MPUYMHAMU BbI3bIBAEMbIN 3hdeKT
"TOPMOXEHMA" KOCMMYECKUX annapaTtoB, NMOCMaHHbIX C 3emnu,
paccrefyloT Tenepb CO BCEl BO3MOXHOW TLLATENbHOCTbIO.
Momumo komer, B ConHevyHoOM cucTtemMe ecTb [Jpyrue
"HapywmuTenn" CNOKOMCTBMSA - acTtepouabl U MeTeopuTtbl. B
cnegylowem rogy GyaeT oTmevaTbCs POBHO CTO NEeT CO AHS
nageHnst 3HaMeHUToro TYHrycckoro meTeopuTa, a B 3TOM rogy
UTanbSHCKMM reornoraM, BO3MOXHO, yAanocb HanTW HaKoHeL
OONroXaaHHbIA KpaTep - OH npeacTaBnsieT coboin HeGorbLloe
03epo. lNogobHble KpaTepbl 3acTaBNAlT 3eMnsH 3agymaTbes
06 onacHOCTM najeHWs acTepouioB Ha Hally nnaHeTy B
6yaoywem. [pynne wvccneposaTener yaanocb  BhepBble
OLIeHUTb, Kakue cTpaHbl B cllydae nageHust acteponaos OyayT
cambiMK yA3BMMbIMU. HabniogeHust 3a cambiMU OnacHbIMK K3
acTepouaoB npoBoasATcs M3 roga B rog. OgHMM M3 cambix
onacHbIX B HACTOALWMIA MOMeHT cumTaeTtcs Anoduc (2004 MN,).
Mo nocnegHMM oueHkaM, BEPOSITHOCTb TOrO, YTO OH ynageT Ha
3emnio B 2036 rogy  (nocne npeaBapuUTenbLHOro
rpaBMTaLMOHHOrO  B3auUMOAEWCTBUS C Hen B 2029-m),
[OCTaTOMHO  Benuka Ana  Toro, 4Tobbl  yXe  ceiyac
pa3pabaTbiBaTb TEXHOMOMMU CNAaceHUst OT 3TOW HamacTu. Yxe B
Aekabpe Mbl y3Hanu o cywectBsoBaHun actepovaa 2007 WDs,
no pasMepam COMoCTaBMMOro C npegnonaraeMbiM "TyHrycckum
deHOMeHOM"), KOTOpbI MOXET CTOMKHYTbCA ¢ Mapcom 4epe3s
Mecsu, B koHue siHBapsi 2008 roga. Ecnun a1o npousonget, To
HabnogeHus nonyumBLUencs BCMbIWkY ByayT AOCTYMHbI Jaxe
acTpoHomam-niobuTensiM.  HaBepHsika 3TO  CTaHeT UM
npekpacHbiM nogapkom. Kctatm, Ha gHax 2009 rog HasaH

[ogom acTpoHOMWM, N He KeM-HWbydb, a BeCbMa yBakaemow
opraHusaumenn - OOH. T[loBogom K 3TOMy nochyxuna
nesTenbHOCTbL  ewe  opHoro  "acTpoHoMa-nwobutensa” -
nTanbsHua [anuneo [anunes, koTopbii 400 net Hasag
Hanpasun B HeGO CBOWN NepBbl TENECcKOrN, NMO3BOMMUBLLUA eMy
oTbickaTb NATHa Ha ConHue, ropbl Ha JlyHe W ChyTHUKK Y
tOnutepa... B pesynbTaTe BCex 3TVX BblAAOLMXCA OTKPLITUIA B
CO3HaHUK NoAen npousoLlen HacTosLWwmn nepesopoT. OgHon 13
nepBbIX XepTB aToro nepesopota cTan cam [anunen,
OTBaXVBLUMACS KOH(MUKTOBaTL C Llepkosblo 1 B pesynbrarte
BCEro 3TOr0 OBGpeyYeHHbI MPOBECTU OCTaTOK CBOMX OHEWN nof
AomallHMM apectoM. Hesagonro go cyna Hag [anuneem 6bin
COXOKEH Ha KOCTpe MHKBU3MLMM OpYroi y4eHbIn (M epeTuk) -
[xopoaHo bBpyHO, KOTOpbIi Bepun B CyllecTBOBaHuWe
MHOXecTBa obuTaeMbix MUpPOB. BeposiTHO, oH Obin Obl pag
y3HaTb, YTO YeTbipe CTONETMs CryCcTs acTPoHOMaMm y[anocb
0BHapYXUTb COTHW IKCTPACONHEYHbIX (MHO3BE3AHbIX) NMaHeT, U
TEeMMbl OTKPbITUA STUX SK30MMaHeT W3 roAa B O TOMbKO
yBenuuusatTcs. B camom koHue 2006 roga Ha OKONMO3eMHYH
opbuTy (ONATb e C NOMOLLBI POCCUINCKOrO PaAKETOHOCUTENS C
BankoHypa) ©Obin BbiBedeH  HacToAwWwMiA  "OXOTHWMK  3a
ak3onnaHetamun" COROT. M B TeKyliem rogy OH ycren yxe
COBEpPLUNTL CBOW MepBble OTKPbITUA. B aTOoM rogy Bnepsble
yAanocb He TOMbKO OTbICKaTb NMaHeTy y "HopmaneHon" 3Be3abl
(kpacHoro kapnuka Gliese 581), macca KoTopoW MOXeT
paBHATLCS Bcero 5 maccam 3emnun, HO K nokasaTb, YTO
nopobHele "cynep3emnu" nonagjaktoTcA M B Tak Has3biBaeMoW
"obuTaemon 30He" BO3ne CBOEN 3Be3/ibl, TO €CTb Ha HUX MOXET
cyllecTBOBaTb BOAA B XWAKOM Buge, a crano ObiTb U
BEpOSATHAs XM3Hb... Kpome TOro, acTpoHOMbl OBHapyxumm
nnaHeTHyto cuctemy (y 3Be3gbl 55 Cancri), copepxaluyto
pekopaHble NATb MnaHeT, HawWwmu nnaHeTbl Yy HeobblyaiHo
apeBHen n "uncton" 3Be3dbl (copepxailen marno "mertannos" -
3MEeMEHTOB TsXenee BOAOPOAA WU renusl) U OTbICKanu COBCEM
KPOXOTHbIe MnaHeTHble cucTembl... Bce aTo OokasbiBaeT, yTo
Hanuume CcobCTBEHHOW NMaHETHOW CUCTeMbl Cpeaun 3Be3f -
AIBMleHNe O4YeHb pacnpoCTpaHeHHoe, a 4YeM OGonblie Takux
nnaHeT - TEM BeposiTHEE NPUCYTCTBME HA OOHON U3 HUX XWU3HU
UM gaxe pasyMHOM Xu3Hu. K coxaneHuio, BO3MOXHOCTeN
AetanbHo obcnepoBaTb BCE 3T 9K30MMaHEThl y HAC MoKa HeT,
nostomy B 2007 rogy nonydunu cTonb  Gornbluoe
pacnpocTpaHeHve TeopeTUyeckne MccneaoBaHns BHYTPEHHErO
cocTaBa, MOAENMpPOBaHWe TEeKTOHWYECKOW aKTUBHOCTU U
KnuMaTa nnaHeT, pacronoXeHHbIX B UHbIX 3BE3[HbIX CUCTEMAX.
Tawke Gonbluylo NoNynApHOCTL Monyyuna paspaboTtka HOBbIX
mMoaenen obpa3oBaHus MnaHeTHbIX cucteM. K coxaneHuio,
CUrHarmnoB OT Kakux-NMbo BHE3eMHbIX LIMBUMU3aLMIA Tak OO CUX
nop NpuHATbL U He yaanock. Ho B 2007 rogy nosiBunacb HoBas
Hagexga Ha 9370, Bedb "Ha [AEeXypcTBO" 3acTynaeT Ternepb
HOBbIN CheuuanvMaMpoBaHHbI  paguoTeneckon Ans  novcka
CUrHanoB OT TakMX LMBUMU3ALMUA, NMOCTPOEHHbI Ha [eHbru
OfHOro M3 ocHoBaTenen komnaHum Microsoft, Mmunnuapaepa n
dunanTpona lNona Anexa. MNMomumo nowvcka curHanos ot BL,
3TOT  papuvoTeneckon  (bnarogapsi  CBOell  YHMKanbHOM
KOHCTpyKUuuM) OydeT ucnonb3oBaTbCA W AnA Apyrux, Gonee
"nposanyecknx” Bellen. ACTPOHOMMS B HacTosiee Bpemsi
CTaHOBUTCA BCEBOSHOBOW, OHAa Y4YWTCS PerncTpupoBaTb U
pa3HOro pofa 39K30TMYECKME YacTuLbl, HecyLume MHgopmaumio
0 npoueccax, gocene CKpbITbIX OT B3rnsgoB yyeHbix. B 2007
rogy CBOe MepBoe 3HauyuTenbHOe OTKpbITME caenana
O6cepBaTopum  umeHn [bepa Oxe, NOCTPOEHHass Ha
nnockoropbe Ha 3anafge ApreHTWHbl. YAanocb BbISBUTb
aHM30TPOMMIO  CPpeau  KOCMWUYECKUX Jyyel  ynbTpaBblCOKUX
3Hepru. A 9TO roBOPUT O TOM, YTO WX WCTOYHWMKOM, CKOpee
BCEro, SIBMSOTCA OKPECTHOCTU CBEPXMACCUBHbBIX YEPHBIX AbIp B
LeHTpax 6nvkanwmx ranaktuk. PesynbtaT, KOHEYHO e, HOCUT
npeaBapuTENbHbIA XapakTep U HyXOaeTcs B MOATBEPXAEHWN.
Bonee Toro, Apyrve HaydHble [pynnbl YXe MblTalTca €ero
onpoBeprHyTb. OgHako B TOM cny4yae, ecnv JanbHevlee
HakomnneHne [JaHHbIX MO KOCMWYECKUM fyyam MOATBepAuT
BbiBO4 konnabopauum Oxe, 10 2007 rop HaBcerga 6yoet
CBSI3aH C 3TMM MpOopbLIBOM B hu3nke kocmoca. IMpu Bcew cBoen
HEBMOMMOCTM W HEOLLYTUMOCTM KOCMWUYECKMe my4n MoryT
urpatb o4veHb Gonbluyld ponb B hOPMUPOBAHUM 3EMHOIO
KnumMata, MOryT HeCTM OTBETCTBEHHOCTb 3a LMKMbl rnobanbHbIX
noTennieHnn M OnefeHeHu Hawewn nnaHeTbl. Bnpouyem, 06
3TOM elle Takke BepyTcs >xapkve cnopbl. Mexgy Tem Ha
FOxxHoM nontoce B huHanbHy0 CTaauio BXOAUT CTPOUTENBLCTBO
rMraHTCcKoro aeTtektopa HenWTpuHo IceCube. U nepBble AaHHble
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annapar norny4aeTt yxe npsimo cenyac. He 3abbIT 1 ontuyeckun
OmanasoH. B wuone coctosnock oduumanbHoe OTKpbITUE
ncnaHckoro bonblioro kaHapckoro Teneckona (4O KOHUa elle
Takke He rotoBoro). brnmsko k 3aBepLlUEHMIO CTPOMTENbCTBO
o4YeHb GonbLuoro Teneckona B Yunu, koTopoe BeeTcs cunamu
€BpOnencKmx crneumanucToB. Bnaropaps cTapaHusam
aMepuKaHCKOrO  KOCMMYeckoro  "OXOTHMKa 3a  ramma-
Bcnneckamn" Swift HacTynuna HoBas anoxa B ramma-
acTpoHOMWUM. Y4YeHble fOMalT rOMoBy Hag MexaHu3mamu,
NopOoXAatoLLMMK B3PbIBbl CBEPXHOBBIX PEKOPAHOW MOLLHOCTU (B
100 munnuappoB pa3 sipye ConHua). B Tekywiem rogy 6bino
oBHapyXeHO Takke W HOBOE TaWHCTBEHHOE KOCMUYecKoe
SABMEHNE - MOLUHbI OAMHOYHBIA PaANOBCIECK, AOKATUBLLMNIACS
00 3emMnu ¢ paccTosiHWS Nopsiaka TpeX MUMNUapaoB CBETOBbIX
net. Macwrabbl 3TOro OTKPbITUA YXe CpaBHMBAKT C
ob6HapyxeHueM B 1970-x rr. ramma-BcnneckoB. OnpegeneHHoro
nporpecca ypanocb [[OCTUYMb B UCCNefoBaHUsiXx Haubornee
9K30TUYHbIX OOBEKTOB Hallew BceneHHON - HEMTPOHHBIX 3Be3/
M YepHbIX Ablp. OTO KacaeTcd Kak TeopeTU4ecKux
nccrnegoBaHvi (NokasaHo, Hampumep, YTO Tak HasblBaeMmble
KPOTOBbIE HOpbl MOTYT OKa3aTbCs ABOWMHUKAMW YEPHbIX AbIp),
Tak M HOBbIX HabniopaTenbHbIX AaHHbIX. He wcknoveHo, 4To
yAanocb, HakoHel, OBHapyxuTb MUUYeCKUE 4YepHble AObipbl
NPOMEXYTOYHOM Maccbl. A cpeau YepHblX Ablp 3BE3[4HOro
pasmepa YCTaHOBIeHbl HOBble pekopabl. YepHas ablpa u3
6nuskon kapnukosow ranaktuku IC 10 (cossesgue Kaccuonew,
1,8 MnH cBeTOBbIX IeT) Macca koTopo# B 24-33 pasa
npeBbllWwaeT Maccy Hawero ConHua, Tenepb CYMTaeTcs caMow
MacCVMBHOM 4YepHOM AbIpON M3 BCEX, W3BECTHbIX Hayke.
OOGHapyxeH TakKe HOBbIN KIacC akTMBHBIX ranakTU4ecKmx
sanep, OCHOBY KOTOPbIX COCTaBMsOT CBEPXMAacCCUBHbIE YepHble
Oblpbl, @ TakkKe ranakTvMka, KoTopasi MocpeacTBOM CBOeK
YepHon ObIpbl OyKBanbHO paccTtpenueaet cBoero
ranakTnyeckoro cryTHuka. OYeHb MHTEpPECHbIE U HEOXWUAAHHbIE
pesynbTaTbl NOMNy4YalT HayyHble Fpynrbl, 3aHATbIE U3YYEHUEM
rnobanbHOW CTPYKTYpbl OKpPYXKaloLLEro Hac KocMoca - HauvHas
oT BrnvkanLiero okpyxxeHust Mne4yHoro nyTv 1 3akaHumBasi BCen
BMAMMOWN 4acTbio BceneHHon. [biTasgcb HaWTM OTBETbl Ha
BOMpOCHl NO MoBoAy O6LLero ABWMXEHUst Hawen [anakTuku, ee
cnyTHUKoB - MarennaHoBbix 06nakoB (KOTopble — MOryT
oKasaTbCs BOBCE He ChyTHUKaMu, a Tak - "Mumo npoberan"),
OPYrMX KOMMNOHEHTOB JlokanbHOW rpynnbl, BKMtoYas TyMaHHOCTb
AHpgpomenbl 1 TpeyronbHUK,  acTPOHOMbI  BbISBMSIOT
CyLLECTBOBAHUE HOBbIX TAWHCTBEHHbLIX HEBMAWMbIX OGBEKTOB,
nyctot u T.4. TeopeTuyeckne WccrneaoBaHWs MNO3BONMMN
OTBETUTb Ha BOMPOC O BEPOATHOM AanbHenwen cyapbe ConHua
nocrne obpasoBaHuUsi Tak HasbiBaemMol MneyHomedbl - TO ecTb
pesynbTata CrAUSHWA [OBYX KPyMHeMwunx oObLEeKTOB Haluen
JlokanbHon rpynnbl - MneyHoro nytm u AHgpomeppl. [oa 3a
rogoM Yy4yeHble nbiTalOTCA npefackasatb WM cyabby Bcen
BceneHHon. duankun-teopetukn JNlopuc bom u Mon dpamnToH
npugymanu HOBYKO U BeCbMa 3K30TMYECKYID MoAernb Be4YHO
nynbcupyoLLen BceneHHow. MpogomxaeTtca Takke
nccnegoBaHve TeMHOro BelecTBa M TeMHou aHeprun. Cama
BceneHHasi okasanacb "geipsBoi”. Mexay Tem cyacTnvBas
Cry4YalHOCTb MO3BONWMA acTpoOHOMaM pasrnsifeTb Ccamyto
MErKyto 13 AanbHUX ranaktuk... NpogomkaeTcs CTPOMTENbCTBO
Bonblworo agpoHHoro konnangepa (LHC), obewatowiero
pacKpbITb HEKOTOPblE XryynMe TaWHbl ycTponcTBa martepuum. K
coXaneHuo, B MNpoLecce 3TOr0 CTPOUTENLCTBA BO3HUKAKOT
HeKoTopble HenpeaBUAEHHbIE CMOXHOCTM. Tem BpemeHeM
[aneko He nydlwMe CBOM BpEMEHa MNepexuBaeT Teopus
CynepcTpyH - cambli nNepBbin KaHAuaaT Ha Benukoe
obbearHeHVe - 1 NOABNSIOTCA HOBble Teopuu. Hanpumep, Tak
HasblBaemasi VcknountensHo NpocTasi Teopusi BCEro Ha CBETE.
Bce HacToluMBee Hayka ulleT OTBET Ha BOMpoc o6 McTokax
XW3HW. HekoTopble BaXHble acnekTbl 4OOMOTUYECKON UCTOPUK
pasBUTUS XKM3HU B STOM FOAY YOAnocCb, HaKOHEL, MPOSICHUTL.
Mexay Tem ornpefeneHHyl noanuTky nofydyuna v Teopus,
KOHKypuvpyloLlas ¢ Hanbonee aBTOPUTETHOW TeOpuen pasBuTUS
Xn3HN Ha 3emrne. Mbl nmeem B Bugy TEOpuIO naHcnepmun. A
HeMelLKMe yyeHble cobuparTcs uckaTb WHble  OpMbI
NCEBAOXKN3HW - HEKME CaMOPENnULIMPYIOLLMECS BUXPY - AaXe B
konbuax CatypHa... O4eHb WHTEpecHo 6bino Obl Nony4uTb
[OCTOBEPHbI OTBET Ha BOMPOC O TOM, Kakue YCMoBUSI LLapunu
Ha gpeBHelwen 3emne, Kak MEHSANCS XMMWYECKUIA COCTaB ee
aTMocdepbl Y OKEaHOB, KOrAa BO3HUKIO MarHUTHOe More u
nposisuna cebs TEKTOHWMKA MNWUT, Kakyld poflb BO BCEM 3TOM
urpanum nepsble OpPMbl XuU3HW. [eormorm u BynkaHomnoru

paccMOTpenn HOBble HI0AHChl B3aMMOAEWCTBUA 3eMHbIX Heap C
JlyHoW: okasanocb, 4YTO MPWUNMBbLI CMOCOOHLI MPOBOLMPOBATH
HeobblYHOrO Tuna 3emneTpsceHus. A elwe B 3TOM rogy
BbIACHWIOCb, 4YTO NOA  aMepUKaHCKUM  MennoycToHckum
HauWoHanbHbIM MapkoM HabwpaeT cuny cynepsynkaH... M 3a
npegenaMm Hawmnx o630poB OCTaNUCb MOMbITKU HOBAaTOPCKOrO
cBepxrnybokoro  OypeHusi,  McCnegoBaHus  APKTMKM 1
AHTapKTUabL...

MNMepBble 3Be3abI AYLINNO TEMHOE
BeLlecTBO

Henerkas »U13Hb IIEPBBIX 3BE3]1.
W3zobpaxenue c caifra http://www.grani.ru

pynna amepukaHckux OU3NKOB BbiCKa3ana npeanonoxeHuve,
4YTO nepBble 3Be3Abl B Hallen BceneHHol okasbiBanmcb CTOSMb
rnyboko "3aBaswmmn" B obnakax 13 TEMHOro BELLECTBa, YTO He
CrnocobHbl  Obinu  3axeubcs. Ecnu  ata runotesa Gypert
noaTBepXAeHa, TO  COBPEMEHHOM  KOCMOMOrMM  rposuT
pagviKanbHbI  MEPECMOTP MPEXHWX TEeopuin O 3BE3[AHOM
pa3BuTUM M  (POPMMPOBAHMM YepHbIX [Ablp BCKOpe mnocne
Bonbloro B3pbiBa. CooTBETCTBYIOWAA CTaThA Ny6nvkyeTcs B
Gnvxkariwem BbiMycke aBTOpUTETHOrO XypHana Physical Review
Letters (PRL).

B HacTosLlee Bpems 60nbLINHCTBO acTPOHOMOB
NPUAEPKMBAETCA MHEHWS, COMMacHO KOTOPOMY  HblHELUHSSA
cTpykTypa BceneHHom cnoxwunacb B xode ¢opmupoBaHus
Habnogaemblx 00bekTOB  (3Be3d, ranakTuk,  KBasapos,
rasonbineBblx 06NakoB) B MeCTax CKOMMEHWA TEeMHOro
BelllecTBa (TO eCTb TauHCTBEHHOW MaTtepuu, obliasi Macca
KOTOpOM pa3 B LeCTb MpeBblllaeT Maccy ©GapMoHHOro
(Bvovmoro) BellecTBa, OAHAKO MOMbITKA OBOHapPYXWTb 3Ty
MaTepuio  HenocpeacTBEHHbIM  0OpasoM noka —ocTakTes
6esycnelwHbivn). lNpeanonaraetcs, 4TO CKOMMEHWUS TEMHOro
BellecTBa CNyXunu B Te fasHue BpemeHa (13 munnuapaos net
Ha3ag) cBoeobpasHbIM pPaBUTALMOHHBIM KapKacoM, BAOSb
KOTOpOro cxXUMaroLmnecs KonnancupytoLime obnaka
razoobpasHoro BogopoAa 1 renus npespaiianicb B 38e3fbl U
ranakTukv nNepBblX MOKONEHWI.

OpHako Ternepb uccrnegosaTeny, BO3rnasnseMble (U3VKOM
Maono loHpgono (Paolo Gondolo) mn3 YHusepcuteta OTbI
(University of Utah) B Cont-lleik-Cut, npeactasmnm
HECKONMbKko WHOM cueHapuin. CormacHo WX  BbIYUCMEHUAM
(koTopble MoOka elwe He MpoBepeHbl  MOMHOLEHHbIM
KOMMbIOTEPHBIM ~ MOAENUPOBAaHWEM), 3BOMIOLMS  3BE3[ WU
ranaktTuk B Te [aBHME BPeMeHa Ha KakoW-ToO Cpok Obina
M3pSAHO 3aTopMoXeHa (3ToT nepwopd mor ammtbest 80-100
MUINIMOHOB neT nocne bonbworo B3pbiBa). YacTuubl, KoTopble
Tenepb CYMTATCA OAHUM 13 Hanbonee BEPOATHbIX KaHAVAATOB
B TeMHOe BeLlecTBO - HeWTpanuHo (neutralinos), -
B3aWMOAEVICTBYSt  Apyr C  [Apyrom, mnopoxaas —B3auMHO
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aHHUTMNMPYIOLLME KBAPKWU M aHTUMKBApPKW 1 Harpeeas TeM camblM
obnaka rasa, dopmupyloLiMe 3Be3dbl, NPensaTcTBOBanM WX
YNINOTHEHWMIO (4O TakKoW CTemneHu, 4ToObl MOrMM 3axeybcs
nepBble SAepHble peakuuMu CuHTe3a renus M3 BOAOpOAa).
Mapagokc cocTouT B TOM, 4TO NpPOTO3BE3Abl, KOTOpble B
Oyaywiem CTaHyT packaneHHbIMM obbeKkTamu, UW3HayarnbHO
OOIMKHbI (HOPMMPOBATBLCHA M3 XOMNOAHbIX ra30BbiX 06NaKkoB..
Takum obpasom, 3Be3bl OCTaBanMCh TEMHbIMU U XONOAHBLIMY B
TeyeHue [OOBOJSIbHO NPOJOIMKUTENBHOMO NMPOMEXYTKa BPEMEHM,
npu 9TOoM OHM ObiNM  ropasgo  KpyrnHee, 4YeM nobble
COBpEMEHHbIE 3BE3/bI - UX NMONEPEYHUK MOI COCTaBNsATh OT 4 10
2000 actpoHomuyeckux eauHuy (1 a.e. - ato 150 munnuoHos
KMnomeTpoB). He ncknovaeTcs Takke U To, YTO 3TU rMraHTcKue
TEeMHble 3Be3[bl CyLLECTBYIOT re-To [0
cux nop. Ecnun 310 Tak, To acTpPOHOMBI
MOrM  Obl  "MOOXOTUTLCA" Ha  3TUX
BbIKMBLLMX 3K30TOB, oTbICKUBas
XapakTepHoe raMMa-usry4eHue, NoToKu
HENTPUHO UNN  Jaxe aHTU4YacTUubl
(MO3UTPOHBI " aHTUNPOTOHbI),
ncrtopraemMble aHoMarbHbIMK
MEX3BE3AHbIMU U MeXranakTu4eckumm
obnakamu rasoobpasHoro Bogopoaa.
OTbickaB NoAOGHbIe O6BLEKTHI, MOXHO
"3a04HO" HaWTM N MAEHTUULMPOBATb
HeyrnoBUMOE TEMHOE BELLECTBO.
FoHgono  npusHaeTcs, 4YTO  XOTen

nepBoHayansHo Ha3BaTb HOBble
rMnoTeTUYeckune 06beKThI
"Kopu4HeBbIMU  (BypbIMK)  rUraHTammn"
("brown giant") - no aHamorum c
KOPUYHEBBIMW  Kapnvkamu, TO €eCTb
3Be3gamu, B 13-75 pas

npeBoOCXOAALMMM MO  CBOEW Macce
tOnuTep, - ogHako CoaBTOpbl HAcTOANM
Ha OpyroM Ha3BaHuW:"TeMHble 3Be3gpl"
("dark  stars"). Wx  BpoxHoBuna
komno3uumsa "Dark Star", ncnonHsiemas
¢ 1967 ropga pok-rpynnon The Grateful
Dead. TemHble 3Be3gbl  AOIKHbI
COCTOATb FMaBHbIM 06pa3oM u3 obbIMHOrO BellecTBa B hopme
MOMeKyn BOAOPOAA W renus, OAHaKo BbIMSAETb NpU 3TOM
HenomepHo "pasbyxwmmu" u  um3nyyaTe B MHdPaKpacHOM
(tennoBom) pguanasoHe. B c©BA3M € 3TMM onpegeneHHble
Hagexabl [oHOoONO Bo3naraeT Ha KOCMWYECKW Teneckon
"Xab6n" (Hubble Space Telescope) n Ha ero Oyayuiero
npeemMHuka, KocMu4yeckuii Teneckon umeHu [keiimca Be66a
(James Webb Space Telescope), paboTtawowmii MMEHHO B
MHppakpacHOM AnanasoHe.

WHTepecHo, 4TO TeMHble 3Be3dbl  MOryT  OOBACHUTL
ypesBbl4yaiHO ObICTPOE MOSBNEHWE KPYMHBIX YEpHbIX Ablp B
paHHen BceneHHoM (OHM CyLlecTBOBanu CNycTs Y)Ke HECKOMbKO
COTeH MUNMWOHOB neT nocne bonblworo B3pbiBa, a Bce
COBpPEeMeHHble MoAenu MNokasblBaloT, 4YTO Takue O0bObeKThl
AOIMKHBI ObINV NOSBMTLCA ropas3ao nosxe). Bnpoyem, aons atoro
HY)XHO Mydlle MW3yuuTb BO3MOXHYIO 3BOMIOLMIO MOAOGHBIX
o6pa3oBaHuil - obpaLlaTcs N OHU CO BPEMEHEM B OObIYHbIE
3Be3Abl, OCTAlTCA  CamMOMNoAAEepXMBaeMbiMM  "4epHbIMU
3Be3gamn” UM ke, MCMbITbIBash Komnnanc, npeBpallaloTcsi B
YepHble AbIpbI.

Bnpoyem, He BCe acTpPOHOMbI C 3HTY3KA3MOM BOCMPUHSANM
HOBYIO KOHLenuuio. Tak, WU3BECTHbIN yyeHblt Abpaxam J1€6
(Abraham Loeb) 13 "apBapa-CMUTCOHMAHCKOro
acTpodusmyeckoro ueHtpa (Harvard-Smithsonian Center for
Astrophysics - CfA, Kembpuax, wrat MaccadyceTc) cuuTaer,
4yto upest MoHOoNo onupaeTcs Ha BecbMa COMHUTESbHbIE
NpeanonoXeHus, peanbHOe TEMHOe BELeCTBO COBCEM He
obszaTtenbHo  OygeT  KOHUEHTpUpoBaTbCsl B AOCTATOYHbIX
KonuuyecTBax (maxe B npefenax CBEPXTUraHTCKUX 3Be3fn) Ans
TOro, 4Tobbl NPOM3BECTU NPEANOXEHHbIE 3PdEKTbI.

Camas ObicTpas xXepTBa B3pbiBa

C nomowlbld KOCMUYECKOW PEHTreHOBCKOM obcepBaTopum
"Yangpa" (Chandra X-ray Observatory) amepukaHckue
acTpoHOMbl ~ cymenu  OBHapyXuTb  OAHY U3  CaMbIX
ObIcTpoABMXYLIMXCA 3Be3n Hawew [anaktukm. "Ckopoxop"
6pocaeT BbI30OB  COBPEMEHHLIM  TEOPWSM,  NPU3BAHHBLIM

06bACHUTL  Mpouecchbl  3Be3AHOro  pasroHa.  O6osHayeHve
HeobbluHOro obbekta - RX J0822-4300. 370 HeENTpOHHast
3Be3fa, CcopmypoBaBLUAACA B XOA4e B3pbiBA CBEPXHOBOW
Puppis A (B toxHOM co3Be3gun Kopmebl), crnyumBLuerocs
npubnuantensHo 3700 net Hasag. Tpu cepun HabnoaeHuii
"Yangpe!" (c aekabpsa 1999 r. no anpenb 2005 r.) no3sonunu
ACHO CBSI3aTb HEWTPOHHYIO 3BE34y C SMULEHTPOM B3pbiBa.
OpHako ckopocTb RX J0822-4300 paxe Mo YTOYHEHHbIM
AaHHbIM OKa3anacb COBEPLUEHHO HEBEPOATHOM - 3 MUMNMOHA
MUnb B 4ac (cBblwe 4,8 MUNMIMOHA KWITOMETPOB B 4ac).
[Burascb C TakoW CKOpPOCTbIO, HEWTpOHHas 3Be3ga 3a
MWUMNVOHBI NEeT Hen3bexHo noknHeT ManakTuky (nybnukaums B
"Actpodmanyeckom xypHane" (Astrophysical Journal - ApJ)).

Camast GbICTpONETSIIAs HSHTPOHHAs 3BE3/1a.
M3zobpaxenue c caifra http://www.grani.ru

"OTa HeWTpoHHas 3Be3ga nonyyuna Owunet Ha BbINeT U3
[anakTuku, - roBOPWT OAWH W3 COaBTOPOB WCCNEAOBaHUS
Po6ept MeTp (Robert Petre) ns LieHTpa KocMuyecknx nonetos
NASA nmenun Nopaappa (Goddard Space Flight Centre - GSFC,
wrat MapuneHa). - ACTpoHOMbI Habnganu u gpyrve 3sesabl,
BbIOpOLLEHHbIE M3 MneyHoro nyT, O4HaKo MULlb HEMHOTVE 13
HWX MMEenu ConocTaBUMYHO CKOPOCTb".

XoTs 3Be3fa Mo HalMM YernoBeYeckuM Mepkam nepemellaeTcs
ypesBbl4yaiHO ObICTPO, ee ABWXEHWe C PacCTOSHWS Mopsiaka
CemMn TbICAY CBETOBbIX NET 3aMeTUTb He Tak-TO MpocTo. JTO
okasanocb MO Cunam nullib KOCMUYECKUM obcepBaTopusim,
CNOCOOHBLIM OTCMEXUBaTb CTOMb Marnble YrNoBble CMELLEHUS.
Ewe ogvH coaBTOop uccneposanus, PpaHk BuHknep (Frank
Winkler) ns Konnepxa Muan6epu (Middlebury College, wrtat
BepmoHT), cpaBHMBaeT AnMWHY nNyTW 3Be3gbl 3a NSATb neT
HabniofeHun ¢ BbICOTON LUMcp B AaTe Ha MEHHW, BUOVMOM C
pacctosHusa B 100 apaos.

HyxHo oTmeTutb, 4TO ckopocTb RX J0822-4300 He siBnsieTcs
abconoTHeIM  pekopaom. OpHako npuYMHa pasroHa Apyrux
peEKOpPAHbIX "Toponbir", NOMyYMBLLNX HavMeHoBaHue
"rmnepckopocTHbIx 3Be3n" ("hypervelocity stars"), coBepLueHHO
nHas. OBbIYHO OHWM W3TOHAKTCA M3 ranakTukv B pesynbrarte
B3aMMOENCTBMS CO  CBEPXMAacCMBHOW  YepHOW  AblpOMH,
pacnonoXeHHOW B ranakTnYeckoM LieHTpe (4epHas Abipa MOXeT
[OeNCcTBOBaTh Kak CBOEro poAa "rpaBvMTaulMoHHas poraTtka”), a He
B pe3ynbTaTe B3pbiBa cBepxHOBON, kak RX J0822-4300. N3yyas
nosly4eHHble MU [AaHHbIe, acTPOU3NKMN AenatoT 3akioveHne,
4YTO B3pbIB Obl1 aCMMMETPUYHBLIM, HENTPOHHas 3Be3ja B
pe3ynbTaTte ucnbiTana Tak HasbiBaembli "KMK" (TONYOK) B O4HOM
onpefeneHHoM HanpasfieHUW, Hy a BCe OCTarbHble MPOAYKTbI
B3pbiBa ("0OMOMKM") nomy4unu TOMYOK B MPOTUBOMOMOXHOM
HanpaBneHnn 1 Tenepb CMELLAIOTCst HAaBCTPeYy 3Be3ae.

Kak npaBuno, Ansa 3emMHbIx Habnogatenen HEMTPOHHbIE 3BE3AbI
nposiBNAOTCA B BuAe nynbcapoB, ogHako RX J0822-4300
OTHOCUTCH K  HEMHOrOYMCIIEHHOMY  Krmaccy  Mornogblx
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HENTPOHHbIX 3Be3a, Habnogaembix B ocTaTkax CBEPXHOBbLIX 3a
CYeT TENNOoBOro M3ryyeHusi (B PEHTTEHOBCKOM JuanasoHe), U
npu 9TOM He TMpOSIBNSET HUKaKoW  pagunonynbCapHOW
aKTMBHOCTW - W 3TO TOXe pedKoCTb. [OMOBOKpYXUTernbHas
CKOPOCTb HENTpOHHOW 3Be3abl Puppis A nbiTaloTcs Tenepb
00bACHUTL HEOObIYHO 3HEProeMKVMM B3pbIBOM, OfHAKO M Ha
3TOM MyTW OCTAKTCH NoKa OonbLUNE CIIOXHOCTY.

Ewe npexae 6binu coobLieHns o nynbcapax, ABWXKYLLUMXCS CO
ckopocTamu cabiwe 1500 km/c, ogHaKO 3T CKOPOCTU N3MEPEHbI
TONBbKO ~ KOCBEHHbIMM  cnocobamu,  OCHOBaHHbIMM  Ha
HabntofgeHusix  3EKTOB, BO3HMKaOLWMX MNpu  BbicTpom
OBWKEHWN NynbCcapoB CKBO3b ra3oBble obnaka.

YepHas gbipa paccTtpenuBaeT
COCeAHI0I0 ranakTuKy

Cucrema ranaktak 3C321. CoctaBHOE n300paxenue: X-ray:
NASA/CXC/CfA/D.Evans et al.; Optical/UV: NASA/STScl; Radio:
NSF/VLA/CfA/D.Evans et al., STFC/JBO/MERLIN

370 cocTaBHOe wu300paxeHue cuctembl ranaktmk 3C321 u3
ckonneHuss Abell 400 (1,4 wmunnuapga CBETOBbIX €T,
co3Be3gue 3meu) MNO3BOMSIET paccMOTpPeTb CTPYl (4XeT),
NMOpOXAaemMylo CBEPXMacCUBHOM YEpHOW [Ablpo B LEHTpe
OOHOW M3 ranakTuk, "Jvpkawowyw" no Kpaw cocegHen
ranaktvku. [ogobHoe B3aumogencTBue 6bINO  OBHapYXXEHO
BriepBble. AN nomny4yeHus 3TOW KapTUHKM Obinn obbeauHeHbI
[AaHHble OT Teneckonos, paboTaloLmnx B HECKOSbKMX pasnnyHbIX
AnanasoHax. PeHTreHoBckoe n3nyyeHve 6bIno
3aperucTpmMpoBaHo KocMmuyeckon obcepsatopuen “"YHangpa"
(Chandra, d¢wvoneToBbIN UBET), ONTUYECKMA AMana3oH W
ynbTpacdmoneToBble  Ny4s NpeacTaBrneHbl  AaHHbIMM - OT
"Xabbna" (Hubble, «kpacHbli 1 oOpaHxeBbI), a 3a
pagvoamanasoH 3decb oTBevaeT Paguoteneckon C  0YeHb
6onbuwon 6ason (Very Large Array (VLA) radio telescope) B
Hbto-Mekcuko (CLUA) n MERLIN (Multi-Element Radio Linked
Interferometer Network, BenukobputaHus, ronybon UBET).
MmeHHO ronyGbiM LIBETOM OKpalleHa cTpysi oT 6onee KpynHomn
ranaktuki (BHM3y cnesa), KoTopasi yAapsieT B CMyTHUKOBYIO
ranaktuky (npasee u Bbiwe). CTpys cTankueaerca C
ranakTuKon-kOMNaHbOHKOW,  pas3pyllaeTcsi W OTKINOHSeTCcsa
(nopobHo noToky BoApbl, Oblowemy w3 OpaHgcnonTa M
CTankuearoLeMycsl nog Yrrom CO CTEHOW) - iCHee 9TO MOXHO
paccmoTpeTb Ha
http://chandra.harvard.edu/photo/2007/3¢321/3c321_illustration.
jpg (nybnukauusi 0 HOBOM MCCrefoBaHUM 3annaHupoBaHa B
Hayane 2008 roga B "AcTpodumanyeckom xypHane"
Astrophysical Journal (ApJ)).

CHUMOK B  peHTreHOBCKOM AuanadoHe oT  "YaHgpbl"
CBMAETENbCTBYET O TOM, YTO KaXaas W3 3TUX ranakTuk
COAEPXUT B CBOEM LieHTPe GblCTPOPaCTYLLYIO CBEPXMACCUBHYIO
YepHyto ablpy. MN3obpaxeHve B Buaumom cBeTe oT "Xabbna"

AEMOHCTPUpYEeT TEeNnnoe OpaHXeBOe CUSHWE 3Be3[, B Kaxaomn
ranaktuke. fApkve paguonsitHa ot VLA n MERLIN ykasbiBatoT
MecTa, rae CTpys CTafkuBaeTcs C BELUEeCTBOM MeHblUen
ranaktukv, Haxogsiiencs npumepHo B 20 ThicAYax CBETOBbIX
neT OT CBOEW XO3s5MKW, paccemBasi 4acTb 9TOM CBOEW 3Heprum
(paccTosiHne comocTaBuMO C  AWCTaHUMeW, OTAensoLen
ConHue ot ueHTpa MneuHoro nytu). Ewe 6onee obwuvpHoe
paguonsiTHo,  obHapyxeHHoe VLA  (Ha  doTorpaduum,
norny4eHHoln ¢ ropasgo 6onbwuM nonem ob3opa) nokasbiBaeT,
4YTO CTPys NpOCTMpaeTCs fdaneko 3a npefenbl ranakTuk, Ha
paccTosiHMe npubnuanTenbHo B 850 ThiCsiY CBETOBLIX NET.
[aHHble no ynbTpadwuoneToBoMy wusny4veHuo oT "Xabbna"
AEMOHCTPUPYIOT Hanuune OBLUMPHBIX KOMUYECTB TEenmnoro u
ropsiyero rasa BO3re ranakTuk, YTO yKasblBaeT He TOMbKO Ha
NpUCYTCTBME  CBEPXMACCMBHbLIX YepHbIX [Ablp B 0beux
ranaktukax, HO W 3acTaBnsieT roBopuTb O He MeHee BypHOM
npowwnoM BCeW SToM cuctembl (crneacTBue  KpUTUHHOIO
conwkeHus  OByx  "3Be3fHbIX  OCTPOBOB").
[ononHuTenbHble AaHHble oT "YaHapbl”, "Xabona"
n "Cnutuepa" (Spitzer Space Telescope,
WHApaKpacHbIi AMana3oH), KOTopble He Halumu
CBOEro MNpsSMOro OTPaKEHWS Ha 3TOW KapTUHKe,
no3BonunNu caenatb 3akroyeHMe O TOM, 4TO
ranaktuku obpallalTca ogHa BOKPYr ApPYrom no
YacoBoW CcTpenke (kak 9TO Habniogaetca c
3emnu). Bce ato nogpasymeBaeT, YTO ranakruka-
KOMMaHbOHKa NMULLb COBCEM "HefaBHO" okasanachb
Ha nyTu pensTVBUCTCKOrO [KeTa, CTpya B Hee,
cKopee BCero, yaapwna MeHee MuUNnuoHa net
Ha3aj (4YTO CpaBHMMO CO BpPEeMeHeM, 3a KOTopoe
CBET Mor MpowT NyTb A0 HabnoaaeMoro KoHua
cTpym). 3ToT OTHOCMUTENbHO KOPOTKUIA
KOCMWYECKWIN BPEMEHHOW WHTepBan, 4To genaet
Takoe CobbITNE Ype3BbIHaNHO PEAKUM ABMEHUEM.
Bnpoyem, nevanutbCs MO MOBOAY PedKOCTU
NOJOOHBIX ABMNEHWA MOryT TOMbKO YyAaneHHble

Habntogartenu, ans cammx BO3MOXHbIX
obutaTenen aTuUX ranakTuk GNM3oCTb KaTtaknuama
rpo3unt CTpaLLHoMn 6epoi: NOTOKM

BbICOKO3HEPreTUHHOIO U3MNy4YeHNss MOTYT HaHecTu
HenornpaBumMbliA  yulep6 armocdepam  nobbIX
nrnaHeT fAaxe B COCeAHeN ranakTuke, KoTtopas
NexuT Ha nyTu cTpyu-gxeTa. Begywwmin asTop nccnepoBaHus
Oonnen OeaHc (Daniel Evans) n3 amepukaHckoro [apsapa-
CMuTCOHMaHcKoro  actpodmanyeckoro  uUeHTtpa  (Harvard-
Smithsonian Center for Astrophysics - CfA) nosicHun, 4to
ramma-usnyyeHve artanbHO CKaXeTCs Ha O30HOBOM Crloe
obuTaemon nnaHeTbl, BCTaBLUEW HaA NyTU Takoro my4ka.
CTepunusaums nnaHeTbl NPOM3OWAET 3a CYUTaHHbIE rodbl Unn
[axe mecsiubl.

Hawa 3emns, koHeyHO, TOXe MonajaeT B "30Hy AencTeus”
[KETOB OT HEKOTOPbIX YAANeHHbIX CBEPXMAaCCHBHBIX YEePHbIX
Oblp (Habnogaembix B TakOM criydyae y Hac kak "bnasapbl” -
"blazars"), opgHako 9TO yxXe cOBceM QJpyras ucrtopus -
pPacCcTOsiHUS B MWNSIMOHBI MNW  MWNNMapabl CBETOBbIX IeT
OKa3bIBalOTCA AOCTAaTOYHOW rapaHTMen TOro, YTo 3T BbIGPOCHI
CTaHyT coBepLUEHHO 6e3onacHbIMU.

BnepBble 3aperucTpupoBaH CBeT,
OTpPaXXeHHbIN OT 3K30MNsaHeThbl

MexpayHapogHas rpynna acTpOHOMOB, KOTOPYHO BO3rnasnsna
Halla cooTeyecTBeHHUUa, npodeccop CeetnaHa bepatorvHa n3
Litopuxckoro actpoHomudeckoro uHctutyta (ETH Zurich's
Institute of Astronomy, LlBeiiuapus), BnepBble cymena
OoOHapyxuTb M U3y4nTb KOMMOHEHTY BWAMMOrO CBETa,
paccesiHHOro B atMocdepe 9KCTpacofiHeYHOW nnaHeTbl (paHee
yAaBanocb  yrnoBWTb NWLb  U3MyYeHWe  MHMPaKpacHOro
OnanasoHa). Vcnonb3ys nonsipu3auuoHHble uUnbTpbl, rpynna
cymena BbIAENUTb MOSMSPU3OBaHHbIA CBET WM TeM CcaMbiM
YBENWYUTL KOHTPACTHOCTb OTPaXEHHbIX OT  9K30MnaHeTbl
3Be3[HbIX fyyel, 0OblMHO GeccrieqHO pPacTBOPSIIOLLMXCS B
obuiem cBeToBOM noToke. B pesynbrate Bcero 3Toro
acCTPOHOMbl CMOTMN OLEHUTb pa3Mepbl pas3gyTon MiaHeTHON
aTMocdepbl U HEMOCPEACTBEHHLIM 06pa3oM oTcneauTb opbuTy
nnaHeTbl - [OOCTMXEHWE, HeOOCTYNHOe MpW MCMONb30BaHWUM
KOCBEHHbIX MeTOAOB (COOTBETCTBYIOLWAA CTaTbs NPUHATa ANs
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nybnuvkaumn B "AcTpodusmueckoMm xypHane" - Astrophysical
Journal (ApJ)).

7 MD 189733,
b o .i- " Teg,

3Be3na HD 189733b Haxoaurcest psoM ¢ TyMaHHOCTBIO «[ aHTeIb».
W3zobpaxenue c caifra http://www.grani.ru

Peub nget 06 oaHOW M3 yXe AaBHO M3BECTHLIX 3K3OMMaHeT -
"ropsivem KOnutepe" HD 189733b, HaxoasweMcs B co3Be3anmn
Jlncnuku, Ha pacctosHumn 19,3 napceka (63 cBeTOBbIX roga) oT
3emnn B cucteme KpacHoro (TouHee, "opaHxeBoro") kapruvka
HD 189733 cnektpanbHoro knacca K1 V (Habniopaetcs
BOCTOMHEE MNnaHeTapHom TymaHHocTu [aHTens (M27)).
Hanvuve nnavetsl y HD 189733 ypanock BbISSBUTH Mpu
NMPOXOXAEHUN ee MO AWCKY poAWUTENbCKOW 3Be3fbl - MEeTOAoM
TpaHauTa (transiting extrasolar planet). Bckope nocne oTkpbiTUs
(8 2005 ropy) HD 189733b ctanu Ha3biBaTb Takke naeanbHbIM
06BLEKTOM Ansa “ccnefoBaHUS CBOMCTB NNAHETHbIX atmocdep u
OpYrux BaXHEWLWX napaMeTpoB, Befdb OHa CTonb 6nuska k
3emne, 4YTO W3y4eHWe ee [OCTYNHO Jdaxe Hambonee
"NpoaBuHYTBIM"  acTpoHoMam-nobutensm. C  nomoupbio
KOCMMYecKoro nHdpakpacHoro Teneckona "Cnutuep" (Spitzer) B
Hayane npowmnoro roga YAanocb  3aperucTpuposaTtb
ucxogsilee OT 3TON MMaHeTbl TENMOBOE W3Ny4YeHWe W TOYHO
n3mepuTb Temnepatypy ee atmocdepbl. TemnepaTtypa
okasanacb 4pesBbl4aliHO Bbicoka - 844°C. JTO 03Ha4vaeT, 4To
nnaHeTa OTHOCWUTCHA K pa3psdy "OYeHb ropsumx tonurepos”
("very hot Jupiter"). Ctonb Bbicokasi TemnepaTtypa HD 189733b
06bACHAETCA TeM, YTO MMaHeTa pacrnonoXeHa 4pe3BblYanHoO
Bnn3Ko K CBOEMY XO35IMHY, U pa3mepbl ee opbuTbl COCTaBNAOT
nmwb nNpubnuantensHo 3% ot opbuTbl Hawewn 3emnu. OauH
o6opoT BOKpYr 3Be3fbl 3TOT "oyeHb ropsuvn OnuTtep"
coBepLuaeT 3a 2,2 aHs.

HyXXHO OTMeTuTb, YTO paHee YXXe y[aBanocb OnpeaenuTb
pa3mepbl 3TOW MNaHeTbl (U3 TPAH3UTHbIX HAGNIOAEHWIT), OAHAKO
Tenepb ee AvameTp crierka "nogpoc” - 4o nonyTtopa AnameTpoB
KOnutepa (npu 1,15 tonutepmaHckon Macchl). Huskas
NMOTHOCTb JaHHOW 3K30MnaHeTbl CBUAETENbCTBYET O TOM, YTO
Mbl MMeeM [eno C rasoBbiM MraHTOM, MOAOOHbIM Hallemy
OnuTepy. ABTOpbl HOBOW paboTbl OTMe4YaloT, YTO pa3mepbl
nnaHeTbl KaxyTcs 6onblue npu HabnoOeHUsIX B CUHKUX fyyax,
3TO, CKOpee BCero, CBSA3aHO C HanMuMem MNPOTSHKEHHOrO
"xBocTa" U3 paccenmBaemon BepxHen aTtmocdepbl. KOHeYHO xe,
Temnepatypa HD 189733b cnuwwkom Bbicoka Ansi Toro, YTobbl
Ha 9TOW NMnaHeTe unn Ha Nbbix ee fMyHax Morna cyLecTsoBaTb
BOJa B XXMOKOM COCTOSIHUW, CTarno ObiTb CyLLECTBOBaHUE XWU3HU
3€MHOro Tuna Tam nonpocTy HEBO3MOXHO.

[na n3amepeHun ucnonb3osancsa 60-caHTMMETPOBLIN Teneckon
KVA ¢ [ucTaHUMOHHbIM  ynpaBreHvem (YyCTaHOBMEH Ha
KaHnapckmx ocTpoBax, Vcnanus), npuHagnexawmn Lseackown
KoporneBckol akagemun Hayk (Kungl. Vetenskapsakademien) n
MOOEPHU3NPOBAHHbIA yYeHbIMU 13 PuHnaHAuK. [lonyyeHHble
nonsipuMeTpuyeckne [OaHHble MO3BONWUMWN  3aKIMOYUTb, YTO
cTeneHb Nonspy3aLmmn MEHSIETCA B 3aBUCUMOCTY OT MOMOXEHUs
nnaHeTbl Ha opbute M JocTUraeT CBOEro MakcMmyma B Te
MOMEHTbI, KOrAa POBHO MOSIOBMHA MNaHeTbl OCBeLleHa 3Be340M
(kak aTO Habniopaetca ¢ 3emnu). Takne cobbITMS, Kak Nerko
cebe npeacTaBuTb, cnydaroTcs ABaxkabl B "roa" (KoTopbld,
HanoMHuM, Ha HD189733b pgnutca HemHorum 6Gonee AOBYX
CYTOK) 1 MOA06HbI ha3am Hallel NyHbl.

Hannuve Tako nonsipy3aumm ykasbiBaeT Ha TO, YTO
pacceuBaowas nyunm artmocdepa npumepHo Ha 30 %
obLUMpHeN Henpo3payHoro Tena camoun MnaHeTbl, U3Y4EeHHOro
npy NPOXOXAEHUW ero Mo NuKy 3sesdbl. [1o Bcen BMAMMOCTH,
OHa COCTOMUT M3 YacTuLl, He NpeBbILLALLMX NONOBUHBI MUKPOHA
- aTOMOB, MOJEKyN, KPOLUEYHbIX MbINEBbIX MECYMHOK WK,
BO3MOXHO, BOASHOTO Mapa, MpWUCYTCTBME KOTOpPOro B
aTMocdepe 3TON nnaHeTbl ObINO NpefAckasaHo Ha OCHOBaHWK
APYruxX HegaBHUX uccrnefoBaHun. Takue 4vacTuubl Hanbonee
3(hHEeKTVBHO paccevBaloT CUHWIA CBET - B pe3ynbTaTe Tex xe
caMbIX NPOLIECCOB, YTO AenatoT ronybbiM Halle 3emHoe Hebo.
YyeHble Takke BMepBble Cymenu OnpeaenvTb OpUeHTauuio
opbuTbl MNnaHeTbl W Apyrve BaXHeWWwuve napameTpbl ee
OBWDKEHUS (MOXHO nocMoTpeTb COOTBETCTBYIOLLYIO
MYMbTUNIIMKALMIO).

Benbin Kapnuk ynogoouncs
nynbcapam

Benslit kapmuk B cucteme AE Aquarii - mepBast H3BecTHas HaM 3Be31a
0106HOrO THIIA, BeayIuas cebst Kak myabcap. QaHTa3ust XyT0XKHHKA.
Wnmoctpauus Casey Reed ¢ caiita GSFC.

HabntopeHnusi, nposogumbie B 2005 1 2006 rr. peHTreHOBCKOW
obcepBaTopuent Suzaku (3anywieHHoln B kocmoc B 2005 roay),
KOTopasi yrnpaBnsieTcsi COBMECTHO crneuuanuctamm SAnoHCKoro
KkocMuyeckoro  areHtctBa JAXA  (Japanese Aerospace
Exploration Agency) wun NASA, 6pocaioT BbI30B YXe
CMOXMBLUEMYCSI Cpeau YYeHbiX MpeAcTaBneHnto o  Genbix
Kaprnvkax kak 06 WCKMIoYMTENbHO MaccuBHbIX OObekTax -
MeaJSIeHHO, HO HEOTBPATUMO OCTbIBAIOLLMX "3BE3HbIX Tpynax".
Mo kpaiiHelt Mmepe oauH Genblil kKaprvk, 0603Ha4Yaemsblin kak AE
Aquarii vnn AE Bopones (oH HaxoguTca B CO3Be34uM
Bopones), no mepe BpalleHUss BOKPYr CBOEW OCU ucnyckaet
BbICOKOSHEPIETUYHbIE  PEHTTEHOBCKME  MMMynbCbl.  [pynna,
Bo3rnaBnsemas tOkukauy Tepapga (Yukikatsu Terada) wu3
ANOHCKoro  UHCTUTyTa  (OU3MKO-XMMUYECKUX — UCcCrnegoBaHuin
(RIKEN), oTkpbiBlias 6enbil  kapnuk, Begywuin  cebs
Hanogobve nynbcapa, He oxupana oTbiCcKaTb  HUYero
noao6Horo.

"MoBeneHne 3Toro 6enoro kapnuka MOXHO CpaBHUTb C
noeegeHuemM nynecapa B KpabosuagHol TymaHHocTw. o cux
nop nogoGHoro noBeaeHuss cpeau Genbix KaprvkoB He
Habntoganock", - rosoput Komku Mykaii (Koji Mukai) us LieHTpa
kocMuyecknx nonetos NASA nmenn MNopaapaa (Goddard Space
Flight Center - GSFC). Mykan - coaBTOp COOTBETCTBYIOLLEN
cTaTbMl, NpeacTaBneHHOW Ha HayydHon KoHdepeHuun B CaH-
Overo (wrtatr KamudopHua) B pgekabpe. KpabosugHas
TYMaHHOCTb - 3TO OCTaTOK MacCUBHOW 3Be3[bl, B30pBaBLUENCS
NnoJ KOHeL, CBOEW XM3HW B BUAE CBEPXHOBOMN.

Benble kapnukv u nynbcapbl NpeacTaBnAloT cobon pasnuyHble
Krnaccbl KOMMAKTHbIX OOGBEKTOB, MNPUYMHOW BO3HUKHOBEHWS
KOTOpPbIX  cuMTaeTcss CMepTb  3Be3d. benbim  kapnuk
dopmupyeTca B TOT MOMEHT, KOrAa 3Be3fa, Mo CBOel macce
conocTtaBnmasi ¢ maccou Hawero CornHua, m3dpacxogyeT Bce
CBOE siilepHOe TOonnuBO. BHelwHWe cnou 3Be3fbl Npu 3TOM
cbpacbiBaloTCsi B KOCMOC, a LieHTparnbHOoe S4po nof AeNCTBUEM
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HMYEM YyXe He YpPaBHOBELUVMBAEMbIX [PaBUTALMOHHBIX CWI
CXKMMaeTcsl B LUApUK pasMepoM ¢ 3emriio (COXpaHsLWmi npu
3TOM Maccy 3Be3fibl). [NepBoHavanbHO 6enbiin KapnuK BeIrMAauT
KaK 4pesBbl4aiHO ropsyni obbekT (bnarogapsi octaTo4HOMY
3Be3gHoMy Tenny). OpHako 6e3 npogomkamlmnxcs sAepHbIX
peakuni OH Heu3bexHO OXNafguTCs, COXpaHsAs, BMPOYEM,
HEKOTOpOoe TeNnso Ha MPOTSXKEHWU MUNNUappoB neT (noka He
npeBpaTUTCA B KOHEYHOM CYETE B HEBUAMMbIV YEPHbIN Kapruk).
Mynbcap - 9TO pa3HOBWAHOCTb HEWTPOHHOW 3Be3fbl, TO eCTb
KornnancupoBaBllee sOpO Ype3BblMaiHO MacCUMBHOW 3Be3fbl,
KOTopasi Hekorga BCrbIXHyNa B Buae CBepXHOBOW. Mo Hawwwmm
3€MHbIM MOHATUAM, Oenble KapnvkM UMET HEBEPOATHO
BbICOKYI0 MMOTHOCTb, OAHAKO MMOTHOCTb HENTPOHHBbIX 3Be3[
elle Bbiwe - 1,3 CONMHEYHON Macchbl MOryT ObiTb 3aKMOYEHbl B
cdepy pasmepom c ropog. [lynbcapbl wcnyckawT MyyKku
pPaavouMIynbCOB U PEHTTEHOBCKME Nyyn - T.e. BeAyT cebs Kak
CBOEr0 poda KocMuYeckMe Masiku. OTU  CurHambl U
perncTpupytoT 3eMHble HabnaaTenu, nsyyarLume nynbcapsbi.
Benbin kapnuk AE Aquarii obpa3syeT OBOViHYO CUCTEMY BMeCTe
¢ "HopmanbHOW" 3Be3dOW-KOMMaHbOHKOW. JTa  cucrtema
[OCTaTOYHO TecHas, ra3 oT oObl4HOW 3Be3dbl MO cnupanu
noaTsirMBaeTcs K 6enomy kapruvky, pasorpeBaeTcs U usnyyaet
B MSITKOM peHTreHe. [MoMMMO  HWU3KO3IHEPreTUYHOro
PEHTrEHOBCKOrO M3nyyeHuss obcepsatopusa Suzaku cymena
TakkKe 3aperucTpupoBaTthb U OCTPbIE MUKN UMMYMbCOB B KECTKOM
PEHTreHOBCKOM  AuanadoHe (3T0  POTOHbl,  M3nyvaemble
pasorHaHHbIMM [0 PEensTUBUCTCKMX CKOPOCTEN 3apsiKeHHbIMU
yacTMuamy B MOLUHOM MarHuTHOM norne). [locne aHanusa
OaHHbIX  MCcrefoBaTenu CymMenu nokasatb, 4YTO Takue
MMMYNbCbl COOTBETCTBYIOT Mnepuody COOCTBEHHOrO BpaLLeHWs
©6enoro Kaprnvka - OH1 NOBTOPSAIOTCA Kaxable 33 CEeKyHAbI.

ACTPOHOMbBI HaLUNN UCTOYHUKU
nepBOpPOAHOMN NbINN

- ..‘

21 Wairon Doat Faabura

Ocrarok cBepxHoBoi Kaccuomnes A.
N3obpaxenue c caiira http://www.grani.ru

AMepuKaHCKMe,  SMNOHCKWE W eBpOMenckne  acTPOHOMBI
nonyyuny peluatwllee CBUOETENbCTBO B MOMb3y Teopuu,
COrMacHoO KOTOPOW nepsas Mbinb BO BceneHHom - To ecTb TOT
maTtepvan, u3 KOTOporo BO3HWMKN (M BO3HWKalOT) BCe Gonee-
MeHee No3fHWe MOKOMIeHWst 3Be3[ W NnaHeT - MosiBunacb B
pesynbTaTe B3pbIBOB MACCUBHbIX MEPBOPOAHBIX 3BE3A.

HoBble AaHHble ObinNM MoOMy4YeHbl OT KOCMUYECKOro Teneckona
NASA  "Cnutuep"  (Spitzer Space  Telescope. Ero
YyBCTBUTElbHbIE UHAPaKpacHble AaTyvkn  3adukcmposanm
Hanuuue nbinu obLen maccon B 10 Teicay macc 3emmu (3% ot
maccbl ConHua) B paiioHe W3BECTHOrO OcCTaTka CBEpPXHOBOW
Kaccvoness A (Cassiopeia A, 11 Tbica4 cCBETOBbIX neT OT

3emnun). KoHe4yHO, y4yeHble W paHblle oJo3peBanu, YTo
B3pbiBbl CBEPXHOBbLIX BbICTYNanM B KayecTBe MEPBUYHOIO
MCTOYHMKA KOCMUYECKOMN MbININ, O4HAKO OO0 CUX MOP HUKTO He
MOr  MPOAEMOHCTPUPOBaTb, YTO B3pblBalOLMECH 3Be3abl
[EencTBUTENBbHO CNocobHbI co3aaBaTh Mbiflb B 4OCTATOYHOM Ansi
aTOro konuyectee. "Tenepb Mbl MOXEM OLHO3HA4YHO CKa3aTb,
YTO MbiNb MOSIBUANAcCh B pesynbraTe B3pbiBa CBEPXHOBOW. JTO
uccnegoBaHWe cTano  BO3MOXHO —Gnarojapsi TOMy, 4TO
Kaccuoness A HaxoguTcsi B Hawleln coOCTBEHHoOW [anaktuke,
[OCTaToO4YHO 6nM3ko, YTOGbI M3YyYnTb ee NoApoBHO", - NOSICHMN
UxoHrn Po (Jeonghee Rho) us HayuHoro ueHtpa "Cnutuepa"
(Spitzer Science Center) npv KanudopHuiickom
TexHonorn4yeckom nHcTuTyTe (California Institute of Technology
- Caltech) B MacageHe.

Bcnbiwkn Ha panekou 3Be3ge

BO Mukpockorna crana Oamxe.
N3obpaxenue ¢ caiita http://www.universetoday.com.

OGHapyxeHne BChbiliek Ha noBepxHocTn ConHua He
npeacTaBnsieT Tpyga AnNs COBPeMEeHHOW acTtpoHomun. Ho
HabniofeHne BCMbIeK Ha MOBEPXHOCTW OTAANEHHOW 3Be3dbl,
pacnonoXeHHOW, Hanpumep, Ha pacctosHum 150 cBeToBbIX neT
oT 3emnu BecbMa 3aTpyaHUTENbHO. TemM He MeHee, rpynna
EBponelickux acTpoHOMOB caenana Takoe OTKpPbITUE Ha 3Tow
Hefene, o 4yem 6biNo coobLieHO B Mpecc-penu3e areHTcTBa
ESA. ViccneposaHue 3Be3gbl Benocb npu nomowm  OyeHb
Bonbworo Teneckona KxHon EBponevickon obcepsatopuu, a
TakKe Npu MOMOLLM peHTreHoBckoro cnyTtHuka XMM-Newton.
ActpoHombl Habnoganu 3se3gy BO Mwukpockona, umetoLLyto
HeodmumaneHoe HasBaHWe "bbicTpas Mukpockona" u3-3a
CBOEro ObICTPOro BpalleHUss BOKPYr ocu. JTa 3Be3da HEMHOro
MeHbLle, YeM CorHue, NO3TOMY YBUAETb €€ MOBEPXHOCTb C
3emnu, BCe paBHO, YTO MOMbITATLCA MOMyYMTb dhoTorpaduio
cnegoB Hewna ApmcTtpoHra Ha JlyHe, ga ewe v yBuaeTb
petanu B Hux! B HacTosiee BpeMsi 3TO HEBO3MOXHO Jaxe C
HaunyylnMM Ha3eMHbIMU Teneckonamu, NoToMy YTO Ans TaKow
doTorpadumm HyxeH Teneckon ¢ 400-meTpoBbimM 3epkanom! Kak
K€ acTpoHOMaM yaanochb 3auKCMpoBaTb  BCMbIWKM — Ha
noesepxHocTn BO Mukpockona? OHM mcnonb3oBanu ans a1oro
BCEM UM3BECTHbIN addpekt [onnepa. Mo Mepe BpalleHus
3Be3dbl B M3lyYaeMOM  3BE3[HOM CBETE  MPOUCXOANAT
Hebomnblne W3MeHeHNs. OTU U3MEHeHWs U  MoryT ObITb
CcrneacTBMEM BCMbILEK Ha 3Be34HON noBepxHocTu. MNposeas 142
OTAEenbHbIX  HabnodeHWsl, rpynna eBPOMENCKUX  YYEHbIX
naeHTuduumpoBana atM Benblwki. OpHa Takas BCMbIWKa
npogomkunace 4 yaca, 1 6bina MoLLHee Tex BCMbILEK, KOTopble
npoucxoasat Ha ConHue, B 100 pas. MNMockonbky BO Microscopii
3HauMTenbHO Monoxe, Yyem CornHue (er Bcero 30 MWUMNMOHOB
neT), 9T0 MOXeT [faTb Y4YeHbIM LeHHble CBedeHus
OTHOCUTENbHO PpaHHEen MCTOpuKM Hawero ceBeTuna. Bo3moxHo,
paHHee ConHue 6bino 6onee akTMBHBIM, a 3aTeM MepeLurio B
Bonee CroKoVHy CTaguio CBOEN 3BOMIOLIMMN.

lModbopka Hosocmeli ocywecmerneHa Mo Mamepuanam C
catima http://grani.ru (c nobe3Hozo paspeweHus http://grani.ru
u asmopa Hoeocmel Makcuma Bopucoea) u nepesodam
Kosnoeckozo AnekcaHdpa c http.//www.universetoday.com.
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Kak vyt nnaHeTtsr BHe ConHeYHOU CUCTEMbI

OTKpbLITUA NNaHeT y APYrMx 3Be3A yXe AaBHO U3 pa3psapa
CceHcauum nepeLwsny B CepUiHbIe Hay4Hble pe3ynbTaThbl.

51 Pegasi

F =4.231 day
K = 56.04 m/s
e= 14

BMS = 5.33 m/fs

Puc. 1. Kpupas paamanbHoil ckopoctu 3Be3zabl 51 Ileraca - mepsoe
OTKpBITHC BHECOJHCYHOI IUTaHeThl. Bce puCyHKM C  caiita
http://www.scientific.ru

Ceet oT 3emnu B munnuapgpbl pas cnabee conHeyHoro. He to
4YTO 3EMII0, HO U MMAHETbI-TUraHTbl y APYro 3Be3abl YBUAETL B
Terneckorn, faxe B KOCMu4eckui Tuna Xabb6na, coBepLUeHHO
HEBO3MOXHO - OH 0e3HagexHO TOHeT B cBeTe 3Be3fbl. B
MH(PaKpacHOM Auana3oHe COOTHOLUEeHWEe SIPKOCTeW HaMHOro
nydlle, HO BCe paBHO, NpsiIMOe HabnoaeHe NnaHeT HaxoauTes
3a npegenamy HblHELWHMX pearnbHbIX (HO HEe MPUMHLUMNMAnNbHbIX)
BO3MOXHOCTEW. Bnpoyem, npoekTbl, OPWEHTUPOBaHHbIE Ha
npsiMoe HabnoaeHVe NNaHeT yxe paspabaTbiBatoTcs.

Moka 6Gonee peanbHbl KOCBEHHble MeTodbl OBOHapyxeHus
nnaxer.

MepBbIi (MCTOpU4ecKkn) - acTpomeTpuyeckun metod. Ecnn
04eHb TOYHO N3MEPSATb TPAEKTOPUIO 3BE€3/bl, TO MOXHO YBUAETb
ee Nerky U3BUIUCTOCTb, BbI3bIBAEMYIO TArOTEHMEM nnaHeT. B
CBOE BPEMSI MOSIBUNUCH YKa3aHWs1 Ha U3BUIIUCTOCTb TPAEKTOPUU
3Be3gbl bapHappa, ogHo U3 GnwkadwmMx K HaM, HO
BrnocneacTsun pe3ynbTaTbl He noaTBEPAUUCH.
CooTBETCTBYHLLME NPOEKTLI pa3pabaTbiBatoTCs.

[pyron mMeTod, OCHOBaHHbIN Ha OTOMETPUM, CBSA3aH C
npoxoxgeHnem nnaHeT Ha ¢oHe 3Be3gpl. [MNaHeTa 3aTmeBaeT
4YacTb MOBEPXHOCTU U SIPKOCTb 3Be3[dbl YyTb-vyTb nagaet. B
cnyyae KOnuTtepa Ha opHy coTytlo, B cnyyae 3emnv Ha OfHY
OecaTuTbicsvHyto.  [poekTbl  COOTBETCTBYHOLIMX  MOWCKOB
OCYLLIECTBNSOTCS.

[lOBONBbHO 3K30TUYECKMI, HO BMOJSIHE PEaNUCTUYHbLIA MEeTof -
rpaBMTaUMOHHOE NH3MpoBaHWe. Korga ogHa 3Be3fa npoxoaut
Ha oHe [Opyrow, CBeT [JdanbHen 3Be3dbl WCKPUBMSETCS
TAroTeHWeM BnxKHeln n ee SPKOCTb MeHsieTcs. Ecnu y 6nvkHen
3Be3bl €CTb MNMaHeTbl, TO 3TO CKAXETCsl Ha KPUBOW U3MEHEHUS
sapkocTu. [ockonbky HabngeHWs NUH3MPOBaHWS  3Be3f
BeAyTCS AaBHO (B APYrMX LensXx), YXe HaWgeHO HeCKOSbKO
KaHAWOATOB B MfaHETHbIE CUCTEMBI.

Camblil ycrelHbln MeToq - CMEeKTPOMEeTpUYeckoe u3MepeHue
paguanbHOM CKOpoCcTM 3Be3f. 3Be3fa, MMelolas nnaHeTy,
ncnbITbiBaeT konebaHus ckopoctu "k Ham - OT Hac", koTopble
MOXHO M3MepuTb, Habnogas [ONMMIepoBCKOE CMeLleHue
crnekTpa 3Be3fbl. Ha nepBbii B3rnsig 370 HEBO3MOXHO. [Mog
nevicteneM 3emnu ckopocTb ComnHua konebnetcs ¢ Nnepuogom
rog Ha caHTUMeTpbl B cekyHay. lMoa genctenem KOnutepa - Ha
MeTpbl B CceKyHdy. [lpm aTom, TenmoBoe yluMpeHue
crekTpanbHbIX NWHWA  3Be3dbl  COOTBETCTBYeT pa3bpocy
ckopocTen B Thicsun km/c. T.e., gaxe B cnydae tOnutepa, Hago
N3MepATb CMELLEHNE CNEKTParnbHbIX IMHUA Ha ThICSYHYIO A0
OT WX LWMPUHbI. KaxeTcs HeBeposiTHbIM, HO 3Ta 3afadva Obina
briecTalle peLleHa.

MeTop ocHOBaH Ha HanoOXeHWU crekTpa 3Be3fdbl Ha CUMbHO
M3pEe3aHHbI  NUHUAMKU  KanMOpPOBOYHLIA  crekTp.  [Ans
KanubpoBKM NCMOMb3YOTCS Napbl MOAa B s4elike, NoMeLLaeMoi
nepep cnekrpomeTpoM. TemnepaTypa S4elku noaaepxuBaeTcs
CTPOro NocTosiHHON. CNeKTPOMETp BblaaeT Cynepro3nLuio AByX
CWINbHO M3pe3aHHbIX CMEKTPOB MOTNOLLEHNS - 3Be3Abl 1 uoaa.
Hebonblune cmelleHMs crekTpa 3Be3gbl  NpuBOAST K
M3MEHEHMsIM  Cynepno3vuuMm Ha BCEX 4actoTax, 4To
3HaUMTENbHO yBENMYMBaET TOYHOCTb U3MepeHus. Ho notom
Hafo y4ecTb TO, YTO Mbl CaMN HaXOAUMCS CIOXHOM ObICTPOM
OBWKEHUN - CyTOovHoe BpaweHve 3emnun (1 km/c), ABWXeHue
Bokpyr ConHua (30 km/c) , BnusiHve JlyHbl, HakoHel, BNusiHWe
BCEeX OcCTalnbHbIX MraHeT. Bce ato Hago ToyHO BbluMTaTL. B
pe3ynbTate yaanocb MONy4YMTb TOYHOCTb 3 M/C - CKOPOCTb
yeroBeka, Oerywero Tpycuo# (cerdvac TOYHOCTb  YXe
npubnmxkaeTcs K 1 M/C - CKOPOCTb MAYLLErO YeroBeka).

MmeHHo 3TOT MeTop obecneunn npopbiB B NOMCKax MiaHeT.
MpopbiB

MepBoe OTKpbITME 6bINO caenaHo rpynnon u3 XXeHeBckow
obcepBaTopumn - y 3Be3abl 51 [leraca, noxoxew Ha ConHue,
paccTosiHne 15 napcek, HamgeHbl konebaHws paguanbHoWn
CKOpOCTM € nomnHon amnnutygow 120 mM/c n nepyvogom 4.2 oHs.
CooTBeTcTBYIOWME nNapameTpbl nnaHetbl: Macca 0.47/sin(i)
maccol FOnutepa, Mj, paamep opbuTkl - 0.04 AE. To ecTb, o4eHb
Oonbluas nNnaHeTa BpallaeTca oveHb 6rnm3ko k 3Besge. Mnsags
Ha Haly cucTeMY U BCMOMMHasi Teopun ee ob6pas3oBaHus,
Hernerko 66110 NPeanonoXnTb, YTO Takoe MOXET CyLLeCTBOBaTb.
W nopgobHas nnaHeTa Obina nogapkom Ans uccriegosaTtenen -
06HapyxuTb ee OTHOCUTENbHO nerko 6Gnarogapsi GonbLuon
amnnuTyae u manomy nepvogy konebaHui ckopoctu. bByab Bce
CUCTEMbl TakoW Kak Hawa, nnaHeTbl uckanu Obl ropasgo
nonbLue.

Moyt cpasy nocne LBeNUApCKOW rpynnbl  (TOYHee,
LUBeNLapcko-hppaHLy3CcKon), OTKpbITME NoATBEpAMNna rpynna u3
CaH-®paHuucko, koTopasi BNOCNEACTBUMN BbipBanacb B Nuaepbl
Nno 4ucny OTKpbITbIX MnaHeT. [lepBble KpuBble WU3MEPEHWIA
paguanbHOW CKOpOCTM ObiMM MPOCTBIMM  CUHYCOMAaMW, YTO
COOTBETCTBYET  KpYroBoM  opbute  NnaHeTbl. Bckope
o6Hapyxunu bonee cnoxHble KpMBble C ObICTPLIM MOABLEMOM U
MeZaneHHbIM CMYCKOM (Mny HaobopoT, YTO BCe PaBHO).

xed Mapcu, nuaep CaH-®paHumcckon rpynnbl, pacckasbiBarn
npo BreyatnieHne, KOTopblie NPoun3Bena Ha HUX nepeasi U3 3TuX
aCMMMETPUYHBIX KpuBbIX. [0 TOro, xoTb MnaHeTHas runortesa
konebaHuin ckopocT U Obina ybeguTenbHOW, oOcTaBanucb
COMHEHMs: MOXeT ObiTb 3TO mpocTo "AblxaHue" 3Be3fbl -
nepvognyeckme paclumpeHus u cxatusa. Ho nocre Toro, Kak
HecuHycoupanbHas KpuvBasi OTNIUMYHO MoAorHanacb BbITSHYTOW
KennepoBCcKo opbyTol nraHeTbl, BCE COMHEHWS OTnanv.
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Puc. 2. Kpusas paguansHoi ckopocty 38e3/pl 16 B Jlebens, niaHera
KOTOPO HMeET CHIILHO BEITSHYTYIO OPOHTY.

[anee nosBunuch elle 6onee CnoXHble KpUBbIE, ANst MOATOHKM
KOTOpblX TpeboBanucb [fOBe MNNaHeTbl (Npu 3TOM yAaeTcs
onpefenuTb napameTpbl opbuT M npegenbl Ha Macchl Ans
ob6eunx). HakoHeu, Obina HamgeHbl cuctema M3 Tpex NnnaHeT.
OpHa nnaHeta ¢ M/sin(i) = 0.69 Mj* coBcem 6nu3sko k 3Be3ae -
0.06 AE, nepwog 4.6 gHA, BTOpas MWHMMYM B [Ba pasa
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MaccuBHen HOnutepa Bpawaetca no opbute, 6nmMskon K
3eMHOW, U TpeTbsi NnaHeTa, ewe Gonbwe, M/sin(i) = 4.3 M;,
BpaLlaeTcsi No BbITAHYTOW opbuTte B 2.6 AE.

Ewe ogHO o4yeHb MHTEpecHOe OTKpbITVE caenanu He3aBMCUMO
LBenlapcko-ppaHuy3ckass rpynna M komaHga wu3 CaH-
®PpaHuMCKO: nepBas B UCTOPUU PerucTpaumsi MnpoxoXaeHus
nnaHeTbl Ha coHe 3Be3fbl. O CyLlecTBOBaHUMN 3TOW MIaHeThb
yxe OblNo M3BECTHO W3 CNEKTPOMETPUYECKUX W3MEPEHUH
pagunanbHOM CKOPOCTWU. M3BecTeH pJaxe MOMEHT BpeMeHM,
Korga nraHeTta MOXeT MoWTW Ha ¢oHe 3Be3dbl: B OAHON U3
CcpedHuxX To4ek CUHycouabl paguarnbHoW ckopocTu. HenssecTeH
Yron HaKOHEHUsi opOuTbl, KOTOPbIA OMPeAensieT - MOXeT
BoobLe nnaHeTa NponTn Ha goHe 3Be3abl. COOTBETCTBYOLLANA
BEPOSITHOCTb Marna (nopsiika OTHOLUEHUsI pasmepa 3Be3abl K
pasmepy opbuTbl  nnaHeTbl), MO3TOMYy Hago  BecTu
(OTOMETPUYECKUIA KOHTPOINb MHOTMX CUCTEM, Mpexge 4Yem
noBes3erT.
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Puc. 3. TIpoxoxaeHue iIaHeThl Yepe3 AUCK 3BE3/bl.

MoBe3no B ceHTabpe 1999 r. Mpaduk U3MEHEHNS SIPKOCTU
3Be3Abl NokasaH Ha pucyHke 3. ApkocTb ynanma Ha nontopa
npoueHTa, 3HauuT AuameTp nnaHeTbl YyTb Gornblie ofHon
pecaton guameTtpa 3Be3gbl. EcTecTtBeHHO, Takow addpekT
MOBTOPSAETCA C KaXAblM Neproaom opbuTanbHOro BpalleHus -
Yyepes 3.52 gHA. bnarogaps NpoxoXaeHuio N3MepsTca cpasy
HECKOMNMbKO NapamMeTpoB: TOYHas macca (T.K. sin(i) 6nunsok k 1) -
0.69 Mj, paguyc nnaHeThl - 1.54 Rj, nnoTtHocTb 0.23 r/cm”*3 (T.e.
nnaHeTa CuibHO pasgyTa B cpaBHeHun ¢ tOnutepom). Paguyc
opbutsbl 0.042 AE, paBHOBECHasi TeMnepaTypa Ha NOBEPXHOCTU
(ycnoBHOW, MOCKOMbKy 3TO ra3osbii wap) - 1100 K. Cama
3Be3fa vyTb Tskenee u apyve ConHua.

WNtak, meToamka cepuitHoro obHapyxeHus GonbluMx nnaHert y
OKpPEeCTHbIX (OeCATKM napcek) 3Be3q AevcTByeT. Haxodku yxe
M3MeHVNWM npeacTaBneHMs O npefenax pasHoobpasus, o6
obpa3oBaHuM K 3BOMOLMKU NNaHeTHbIX cucTem. Ho 3aTo BCe
nnaHeTbl TUraHTbl, rOe XW3Hb HEBO3MOXHa. A Ham Obl
XOTEenoch, YTOObI HALLNK YTO-TO Bpode 3emnu.

Mounckun nnaHeT 3eMHOro TMNa u crneaoB XU3HU

Ha camom pene, katamor OTKPbITbIX MAaHET YyXe COAEPXUT
XOPOLUYIO HOBOCTb: TaM €CTb HECKOMbKO MnaHeT rMraHtoB C
opbutamu, GnmnskMMKN K 3eMHON. B Halel cucteme y nnaHeT
TWraHToOB LWEeCTb BonbLlUMX CNYTHUKOB, ABa U3 HUX ((aHumen m
TuTtaH) 6onbwe Mepkypusa. Becbma BeposTHO, YTO M Yy Tex
nnaHeT rUraHToB ecTb CNyTHUKW, npubnuxarowmecs Mo
mMaclwTabam K nnaHetam 3eMHOWM rpynnbl. YCMOBUSA Ha Takux
CNyTHMKax Obinn Bbl MOXOXW Ha 3eMHble W He BUAHO HUKaKUX
NpUYMH, NPEnATCTBYIOWMX CYLLECTBOBAHUIO HAa HUX XU3HW.
MpaBaa, oGHapyXuTb TakoW CMNYyTHUK Mbl He MoxeM. Ho Bce-
Taku, eCTb MeToAbl, KOTOpble MO3BOMAT HaxXoAMTb MaHeTh
3eMHOro Tuna B 0603pyMoe Bpemsi. JTO MOUCK MPOXOXAEHUI
nnaHeT no AMCKY 3Be3Abl U UHpakpacHas uHTepdepomeTpus
B kocmoce. bonee TOro, MOXHO pfaxe yBuAeTb NpsMble
CBMAETENbCTBA XWU3HW, HanpyMmep, Norocy NOrnoLeHnst 03oHa
B paiioHe 9.6 MukpomeTpa (CBOGOAHbI kKucrnopon B atmocdepe
MOXeT MOAAEepXKMBATbCA  TOMbKO  XW3HbI). PaccmoTtpum
HeKoTopble NPOoeKTbl B Nnopsiake ybbiBaHUS NpopaboTaHHOCTU U
BO3pacTaHusi rpaHaMO3HOCTY.

1._COROT - (ESA) eBponeiickuin MPOEKT, creLmanmavpoBaHHbIn
30-CM KOCMWYECKUI Teneckorn, CHUMalLWuii kpusble 6necka
MHOMMX 3Be3[ Ha npeaMeT NPOXOXAeHWs nnaHeT. 3anylleH B
2007 ropy. lNMpepgnonaraemblii noTeHuMan - AECHATKU NnaHeT
3eMHOro Tuna.

2._ KEPLER (NASA) Kocmuueckuii Teneckon Lmuagra 0.95 m.,
CrocobHbI  ogHOBpeMeHHO oTtcnexuBatb 100 000 3Besp.
MoteHuuwan: nopsaka 50 nnaHeT, aKkBUBaNeHTHbIX 3emne (ecnu
OHW ecTb y 6onblmHCTBa 3Be3a) unu 640 nnaHeT B 2.2 pasa
6onbLue 3emnu, ecnu TakoBble ecTb Yy BONbLUNHCTBA 3BE3A.
3.__SIM_(NASA) - Ontudyeckuir uHTepdepomeTp, Mo
NPELEeCCMOHHOMY M3MEPEHNIO MOMOXeHNs 3Be3f crnocobeH
HaxoAMTb MNaHeTbl 3eMHOro Tuna y Grvkanumnx 3sesa. 3anyck
HameueH Ha 2009 r.

4. _Eddington (ESA) - Kak u nepBble pfgBa, HaueneH Ha
npoxoxaeHue nnaHer, HO obnapaet 6onbLMMK
BO3MOXHOCTSIMU.

5. IRSI/DARWIN (ESA) - 310, HakoHeU-TO, OyaeT HOBOe CIOBO:
npsiMoe HabniofeHve nrnaHeT 3eMHOro Tuma C MOMOLLbLHO
KOCMUYECKOro  MHdpakpacHoro uHTepdgepomeTpa. byger
COCTOATb M3 5 - 6 MH(ppaKpacHbIX TENECKONOB, Pa3HECEHHbIX Ha
25 - 50 m gpyr oT Apyra (KOHKPETHbI BapuaHT elle He BbIGpaH.
KoHcTpykumnsi 6yaeT oTnpaBneHa 3a MOSIC acTepoupoB, YTOObI
yATW OT 304MakanbHOro CBeTa, W3My4yaemoro MenKuMu
yactuuamu. Byaet wcnonb3oBaH MeTod 3aHyneHus cBeTa
3Be3dbl C noMowpbld uHTepdepeHumn. CmMoaenupoBaHHble
pesynbTaTtel [JapBuHa Ans HabniopgeHus Hawen CoOGCTBEHHOW
cuctembl ¢ pacctosHua 10 napcek (33 cBeToBbIX roga)
nokasaHbl Ha puc. 4 n 5.

6._TPF (NASA) (Terrestial Planet Finder) Toxe MHdpakpacHbii
MHTEPEpPOMETP MO MAEONOMUM WMAEHTUYHBLIA NpeablayLemy.
O6a npoekTa HaxoOATCHA Ha PaHHUX CTaaMsAX paspaboTKu.

Ectb n coBcem yx daHTactuueckne npoektbl (Optical Very
Large Array), npeTeHaywllMe Ha MONyYeHUE WU30OPaKeHUI
3eMHbIX NnaHeT Tuna 25X25 nukcenen, raoe 6binn Obl BUAHBI
MOpPS M KOHTUHEHTbl. XOTH, HWYEro HEBO3MOXHOro, Kpome
MacLutaba HeobxoaMMoro OUHaAHCMPOBAHMSI, B HAX HET.
KoHeuHo, OTKpbITME NnaHeT Tuna 3emnu, Aa ele ¢ npuM3Hakamm
KMCriopoda B CMeKTpe - OAHO M3 TaKux COGbITWUI, A0 KOTOPbIX
XOTEeNnoCb Gbl AOXUTb.

Puc. 4. CmomenupoBaHHBIM CHAMOK 3eMHBIX IuaHeT ConHewHOI
CHCTEMBI Tak, Kak cieman Obl ero unrepdepomerp J[lapBuH ¢
paccrosHus 10 mapcek. Ceemble msatHa - Benepa, 3emiust u Mapc.
Caer 3Be3b! 3aHylIeH uHTepdepenuell. TeMHbIe cekTopa - apTedakT
(cMOzenMpOBaHHBII) OT Ipolecca 00pabOTKH.
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Puc. 5. CmopenupoBaHHbI CreKTp 3eMiM Tak, KaK €ro CHsl Obl
JapBuH ¢ paccrosHus 10 napcex.

Bopuc LlmepH, http://www.scientific.ru
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BcenenHas |

HAcropus n nepcrneKTuBbI
OTKPBITUI 0ArpOBBIX MUPOB
WM IUIAHEThI Y KPACHBIX
KapJIMKOB.

Pucynox 1. Kynon rmaBHoro 3-MeTpoBoro Teieckomna B 00cepBaTOpHu
Jluk. VIMeHHO Ha 9TOM TenecKore ObLIa OTKPBITAa HepBas IUIAaHETHas
CHCTEMa Y KpacHBIX KapiikoB nouty 10 et Ha3az.

Kak un3BecTtHo Hambonee pacnpocTpaHeHHbIMW 3Be3gaMu BO
BceneHHoOM SABRSIOTCA KpacHble Kapnuku. OTuM 3Be3dbl U
Maccon, U CBETUMOCTbIO yCTynatoT Hawemy ConHue, nany4yas
NpenMyLLeCTBEHHO B MH(PpaKpacHOWM YacTu aNeKTPOMarHUTHOro
cnekTpa. M3-3a mMeHblUe MacChbl y KpacHbIX KapfiMKOB 30Ha
obuTaHus (T.e. AnanasoH, rae BO3MOXHO CyLLEeCTBOBaHME BOAbI
B JKMOKOM COCTOSIHME) HaxoaMTCa B Mpepenax nepvoaa
obpalleHuss nnaHeTbl B HECKONMbKO CyTOK. W3-3a  Takoro
Hebonbloro nepuoga obpalleHusi nnaHeTa oOka3blBaeTcs
NPUNMBHO 3anepTol rpaBuTaumelt 3Be3dbl. ATO O3HAYaeT, YTo
OOHO nonywapue MnaHeTbl BEYHO MOBEPHYTO K 3Be3de, a
apyroe B TeHU. B cBsI3n ¢ 3TUM M3Hb Ha Takoii nnaHeTte Gonee
BEPOSTHA B CyMEpEeYHOW 30He — Ha rpaHuue BEeYHOro OHSA U
Houn. W3-3a nepeuncrneHHbix OcobeHHOCTEW nnaHeTbl Y
KpacHbIX KapriMKOB CTOST [arneko He Ha NepBOM MecTe B
npuopuTeTax noucka xusHn Bo BceneHHon. C apyrot CTOPOHbI
B CBA3/ CO CBOEW pacnpocTpaHeHHOCTbIO BO BceneHHon
KpacHble Kaprvku sBRstOTCA  Gnvkalwvmu  M3BECTHbIMU
3Be3gamn k ComnHeyHow Cucteme. [103TOMy MOMbITKM Moucka
nnaHeT Havanucb MMEHHO C BNMKaMLINX KPacHbIX KaprvKoB —
Mpokcumbl LieHTaBpbl 1 JleTswen bapHaga.

B 1969 ronnaHgckuii actpoHom Mutep BaH ge Kamn nsmepsisa
KoopauHaTtbl JleTqawen bapHaga Ha apxvBHbIX CHUMKax 3a
pasHble roAbl  OBHapyxwun  BO3MYyLUEHUS]  COBCTBEHHOrO
OBWXKeHWs 3Be3dbl. VX MOXHO 6bIno OOGBbACHWUTL NnaHeTon
maccon 1.6 macc HOnutepa n Gonblion nonyocbto 4.4 a. e.
Yepes rog oH NpeanonoXun Hanvyve ewe AByX nnaHeT Maccon
1.1 n 0.8 macc lOnutepa. OpHako p[Apyrue acTpOHOMbI,
nposepsst oTKpbITMe Kamna, He cMornv NoATBEpPAUTb Hanu4vne
NMaHeTHOW CUCTEMbI W MPULLNU K BbIBOAY, YTO KorebaHusi
TpaekTopuM  3Be3dbl  Obinv  BbI3BaHbl  MOAepHM3aumen
Teneckona. B 1995 rogy acTtpomeTpuudeckue usmepeHus C
Xabbna okoHYaTENbHO WUCKMYUIIM HAaNU4Yne NnaHeT-TrMraHToB C
neproaoM B HECKONbKO NeT u'y MNMpokcumel n y NeTawen.

B otnunune ot actpomeTpudeckoro novcka, rae M kapnvku n3-3a
cBOel HebonbLIOW Macchl Hanbornee GnaronpusiTHble Lenu Ans
roucka mMnaHeT, TOUCKM METOAOM  JyyeBblX CKOpPOCTEWN
Hayanucb CNycTa MOYTW [ecATurneTne rnocre MOoUCKoB Y
COMHLUENOAOOHbIX 3Be3d. JTO  CBA3aHO ¢ Gonbwmmm
TPYOHOCTAMW MOMYyYEHUS CMEKTPOB TYCKMNbIX 3BE3[, KakuMu
ABMATCS Aaxe Hambonee 6rnmskne kpacHble kapnvku. Ho yxe
B 1998 rogy ABe Beaylne B 3TOM 0bGNacTu HayyHble rpynmbl
HesaBMCMMO Apyr OT Apyra obHapyxunu konebaHusi ny4eBow
ckopocTu y 6nmskoro M kapnuvka Glise 876. C ogHON CTOPOHBI
370 Gbina KanudopHuiickas rpynna, HadasLlasi npoBepky 24 M
KapnvkoB B obcepBaTtopuu JIMK C TOYHOCTbIO M3MepeHus 25
MeTpoB B cekyHgy. C Opyrol CTOpPOHbI  OTKpbITWE

npuHagnexano »XeHeBcKoW rpynne, HayaBLUel OCYLLECTBATb C
1995 ropa macwTabHbll 0630p Bcex M kapnvkoB 6Gnuvke 9
napcek Ha npegMeT 3Be3fgHOM ABoMcTBeHHocTu. O630p
COCTOSA, Kak M3 W3MEepeHus Iy4yeBbIX CKOPOCTeN 3Be3[ Ha
cnektporpacdax ELODIE n CORALIE ¢ To4HocTbio 10-70 m/c B
3aBUCMMOCTM OT SPKOCTM C Lenbil MNoucka HeBUOUMbIX
KOMMaHbOHOB, Tak M doTorpacdupoBaHme OKpecTHOCTel And
HaxoXaeHus 3Be3aHblX KoMnaHboHoB. Glise 876 crtana He
TONbKO MEPBON M3BECTHOW NNaHETHOW CUCTEMOW Y KPacHOro
Kaprnvka, HO OJHOW U3 CaMblX YHMKanbHbIX Ao cux nop. Mocne
OeTanbHbIX M3MEpPeHWn okasanocb, 4YTO BOKpYr 3Be3dbl
obpaliaeTcs cpasy ABa ra3oBbix ruraHta ¢ nepvogom B 30 un 60
OHew, T.e. B pe3oHaHce 1 K 2. N3yyeHne amepukaHCKON rpynmnon
BO3MYLLUEHUIA NMaHeT Apyr OT Apyra B pe3oHaHcax Mo3BOonuro,
KaK onpenenutb HakroHeHWe opbuTanbHOW CUCTEMbI, Tak U
obHapyxutb B 2005 rogy B cucteme elle ogHy (yxe TpeTbio
nnaHeTy!) npuyem camyto HebomblUy0 W3BECTHYO Ha TOT
MOMeHT  (Maccom Bcero mumwb 7.5 wmacc 3emnu)
obpalyarollytocd Ha 2-cyToyHoW opbute. BeposTHo, aTa
nnaHeTa npeactaBnsieT cobol HeyTo NoJoBGHOE MaccUBHOWM
nnaHeTe BeHepa C aKkTVBHBIM BYNKaHW3MOM Ha MOBEPXHOCTU U
O4yeHb NNOTHOM W packaneHHow aTtMmocdepoi. BHyTpeHHsAs
nnaHeta y Glise 876 crana, BeposTHO, NEpPBOM OTKPbITON
ckanucTon nnaHeTou 3a npefgenammn ConHevHon Cuctemsl.
OtkpbiTvem  Glise 876  KanudopHuiickass rpynna  He
orpaHuuyunace. locne Toro, kak B ee pacnopsbkeHve B 1996
rogy okasarncsa 10-meTpoBbii Teneckon Kek Ha aBainsix novcku
nocteneHHo oxeatunu okono 150 6nu3kux ceBepHbix M
kapnvkoB. [lepBbiM pe3ynbTatom 3Toro o063opa  6bino
OTCYTCTBME OOHapy>XeHWN KOPOTKOMEPUMOAMYHBIX Fa3oBbIX
rmraHToB, kpome Glise 876 B oTnnumne OT 3HAUMTENBHOrO Yncna
OTKPbITbIX MAAHET 3TOr0 TWUNA Yy XENTbIX KaprukoB. TeopeTuku
06bACHUNM 3TO MEeHee MacCHBHbIM NPOTONMaHEeTHbIM AVCKOM,
He GnaronpuATcTByOWMM 06pasoBaHUI0 ra3oBbIX FMIraHTOB B
oTnndine ot Bonee maccuBHbiX 3Be3a. OaHako yem Gonblue
Habnioganvck 3Be3fbl, TeM bonee ANMHONEPUOANYHbBIE TUraHTbI
MOXHO 6bIno obHapyxutb. B 2006 n 2007 ropgax Obinu
npeacTasneHbl gonronepvoanyHble nnaHetol y GJ 849 n GJ
317. B nepBom criydae 37O tonutep B 2.5 acTpPOHOMUYECKUX
egvHUUax oT CBOeW 3Be3fbl, a BO BTOPOM cUCTeMa U3 ABYX
tonutepoB ¢ nepuogammu 600 u 2700 gHen. BeposiTHO, 3TO
TONMbKO “nepBoe MOrpyxeHne“ B OTKpbITUS Bce Gonee
OOnronepuoanyHbIX MraHeT Y KpacHbIX KaprnvkoB. Tem bonee
KanudopHuiickass rpynna obnagaet Haubonee anutenbHbIM
HabniogaTenbHbIM PSAOM 3aMepPOB ITy4eBbIX CKOPOCTEMN.

B TO Bpemsi Kak amepuKkaHCKME acTPOHOMbl OTKpbIBAKT BCe
bonee panekve OT CBOMX 3BEe3[ MMaHETbl UX €BpOMneinckue
Konnern pgocturnu OonblUMX YCMeXoB B MNOUCKax mnraHeT
HebonbLwon Maccel. XOTS M nepBoHavyanbHo rpynna Mapcu 3a
cyeT cnektporpadpa HIRES (Mcnonbaytowero orpomHoe
sepkano Keka) otkppina B 2004 um 2005 ropax
nocriegoBaTenbHO HavMeHee IerkMe nnaHeTbl — ropsiune
HenTyHbl Y GJ 436 n Glise 876, ogHako HOBbIA CBEPXTOYHbIN
cnektporpacd HARPS yctaHoBneHHbin B 2003 rogy B HOxHOM
EBponenckon OGcepBaTopun OOCTUI HOBbIX TOPU3OHTOB BO
BHECOMHEeYHOM nnaHeTonornn. XXeHeBckoi rpynne Gbino gaHo
500 HabnwopatenbHblx Hoverr Ha HARPS pana  noucka
3K30MnaHeT B TeyeHune nepBbiX 5 neT paboTbl YHWKaNbHOro
MHCTpyMeHTa. OpgHOM U3 NPUOPUTETHBLIX Lenen 3Ton
nporpaMMbl CTan nouck HeGomnbLuMX nraHeT y npumepHo 100
tokHbIX M kapnukoB. PesynbTaTbl He 3acTtaBunu cebs xgaTtb.
CHayvana 6bInu OTKpbITbI ropsiume HenTyHbl y Gl 581 n GJ 674.
OanbHerwne HabnogeHUs No3BonuM OBHapyXUTb elle aBe
nnaHeTel B cucteme Gl 581 — nnaHeTy maccow okorno 5 macc
3emnu Ha 13 cyTouHon opbute n maccon 10 macc 3emnu Ha 84
cyTouHon opbute. [lepBas nnaHeTa okas3anacb HauGornee
noxoxen Ha 3emrio M3 BCeX U3BECTHbIX HA CETOAHSLUHUA AeHb
nnaHet 3a npegenamu ConHevHon CucTembl — Kak no macce,
Tak U Mo MONOXEHUD B 30HEe 0BuTaHus. XoTa J0 uiaeana eule
faneko — u3-3a OonblUOMW Macchl NnaHeTbl Ha HeW, ckopee
BCEro, CyLLEeCTBYET O4eHb MMoTHas aTMocdepa, nopoxaatoLuas
BEHepuaHckue Temnepatypbl. He MeHee nHTepecHa u BTOpast
cynep3emnsa. OHa xoTb M Gonee MaccuBHas W HaxoawTcs
[aneko OT 30Hbl OOUTaHWSA, HO He WUCKMYEHO 4YTo obe 3aTu
0c0BEeHHOCTUN B KOMIMIEKCE CO3AatoT BrnaronpuaTHbIE ANs XU3HU
ycnoBusa. Tak kak MapHWKOBbIN adhdeKT MoLLHOW aTmocdepbl
MoXeT obecrneumBaTb [OCTATOYHYH AOJ1s1 XXU3HU TemrepaTypy
Ha noBepxHocTU. Bce nub 3aBUCUT OT HEM3BECTHOTO COCTaBa
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aTMocdepbl NNaHeTbl, onpeaensioLwen BefIM4nHy aToro caMmoro
napHukoBoro addexTa.

Pucynok 2. Cnextporpadp HARPS. VimeHHO Ha HeM ObLIM OTKPBITHI
HaMMEHEee MaCCUBHBIC BHECOIHCYHBIC IIAHETHI.

He npowuno mecsaua nocne Toro, Kak Mup y3Han o6 yHuKanbHbIX
nnaHetax y Gl 581, kak XeHeBckas rpynna B mae 2007 roga
npeactaBuna euwe 6Gonee 3HauuMMoe OTKpbITUE B ob6nactu
BHECOMHeYHoW nnaHetornormm. B xope oTomeTpuyeckon
NpoBepKM U3 HeGOMbLLON LUBelLapckoi obcepBaTopun KpacHbIX
KaprunkoB C YXe W3BECTHbIMW NraHeTamu Obinu HeoXuaaHHo
obHapyxeHbl 2 TpaH3uTa y Gl 581. HeoxupaHHO XOTS Obl
NOTOMY, YTO TOpPSYMA HENTYH Yy 3TOW MnaHeTbl Obin OTKPbLIT 3
roga Hasag 40 3TOro, U aBTOPbl OTKPLITUS U3 aMepUKaHCKOW
rpynnbl Mapcu B cBoeW cTaTbe yKasblBanu, 4YTO NPOBeAEHHbIe
UMW MOUCKU  TpaH3uMToB Obinu  GesycnewHsl.  OpHako
HEOXWOAHHOE OTKPbITUE B TeYeHue OnukanLMX HEeCKONMbKUX
Hegenb ObiNo noaTBepxaeHo. Bnepsble ans aToro knacca
nnaHeT Yyaanocb onpeaenuTb CpefHiol  MnoTHocTb. OHa
okasanacb MpaKkTU4Yecku paBHOW MNIIOTHOCTW MarblX ra3oBbIX
ruraHToB ConHeyHon CucTtemsbl - YpaHa n HentyHa. [o aToro
NMOTHOCTb  YAABanocb OnpedenuTb  TOMbKO Y  TFOpsuMX
tonutepoB. Cnycta Bcero nuib [Ba Mecsiua 3aTMeHus
BbI3BaHHbIe MNaHeToW Habmogan yxe ©  KOCMUYeCcKWn
MHpakpacHbln Teneckon Cnutuep. Mo ero HabrnogeHusiM
SIPKOCTHaa TemnepaTypa nnaHeTbl oka3anacb pasHa 712 +/-36
KenbBnHOB.
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Pucynox 3. ®otomerpus GJ 436 ¢ TpaH3UTHOH KpuBOH 10
HabmoneHus: nepBoTkpbiBaTieii ¢ OFXB (uepuble Toukn) U Wise
(xpacHble ¢ anepTypsl 1y, 3enenusie ¢ 0.46).

Kpome KanudopHuiickoh n >KeHeBckOW rpynn nnaHeTbl Yy
KPacHbIX KaprMKOB METOAOM JTy4eBbIX CKOPOCTEN WILYT Ha
6onbwux Teneckonax VLT u HET. B nepsom cnyyae ¢ 2001
roga OCYLIECTBMSIETCA MOHUTOPUHI 25 HOXKHBIX  KpacCHbIX
kapnvkoB (B ToM umcne [lpokcuma LleHTaBpa u JleTtdwas
BapHaga) c nomousto cnektporpadpa UVES. Bnarogaps atomy
0630py Ans Mpokcumsbl 1 leTsLuen nonyyeHsl Hanbonee H13kMe
BEPXHUE OrpaHUYEHUs Ha HanuMune BO3MOXHbIX NNaHeT B
obutaemon 30HbI paBHble 2-3 Maccam 3emnu. Bo BTOpOM

cnyyae Ha  Texacckom 9.1 MEeTpoOBOM  Teneckone
ocyLecTBnsieTcss MOHUTOpUHE okono 90 M kapnukoB. NepBbiM
OTKpbITMEM 3TOro 063opa cran ropsuni HenTyH y GJ 176.
YenoBeyecTBO YyXe HECKOMbKO ThICAY MeT 3ajaeT BOrpoc O
HanuyMe BHe3eMHOW Xu3HW. [locnegHue BRevyaTnswowme
ycnexv BHECOMHEYHOW NMaHeTonoruu, Kasanocb Obl, Kak
HUKorAa nNpubnuamnu Hac Kk OTBETy Ha 3TOT Bonpoc. bonblue
necaTka net paspabatbiBatoTcst ambuumosHble nnaHbl NASA no
co3faHnio MHppakpacHoro kopoHorpada n MHTepdepomeTpa
AnA  noucka M M3y4eHUs  3eMnnenopobHbIX  nnaHeTr  y
onvxanwmnx 3sessa, noxoxmx Ha ConHue. OgHako, B nocrnegHee
BpEMS B CBSi3W KOHLEHTpauuen orpaHnyeHHoro 6romkeTa Ha
[0pOrocToALLY0 NPOrpamMmMmy BO3BpAaLLEHWUs yeroBeka Ha JlyHy
Hag  (yHOAMEeHTanbHOM KOCMWYECKOW Haykol HaBucrna
onacHocTb. Begp, ecnu GloaxXeTbl TEKYLUMX 3K30MMaHeTHbIX
nccnefoBaHWn  OrpaHUYMBAOTCS  HECKONbKMMKM — AecsTKaMu
MWMNVOHOB [0NNapoB, TO Kocmudyeckue obcepBaTtopuv Ans
rnouncka n n3y4eHWss BO3MOXHbIX OBUTaeMbix 3eMnenofobHbIX
nnaHeT noTpebyoT MHOrMe Munnuapael. B HacTosiwee Bpems
amepuKaHckue nnaHetonorn paboTaloT Hag KoHuenuuen B
pamkax nporpammel Exoplanet Task Force, koTopas nossonut
yBENN4nTL 3(PPEKTUBHOCTL OTHOLLEHUS BIIOXKEHHbLIX CPEACTB K
nonyyYeHHbIM Hay4HbIM pesynbtataMm. OpHW U3  aKTUBHbIX
y4YacTHMKOB 3Ton nporpammbl  Charbonneau un Deming
npegnaraloT obpaTuTb BHUMaHWE Ha KpacHble Kapruvku, Kak
YHVKanbHYl0O  BO3MOXHOCTb  HaWTU  pelleHne npobnemsbl
COKpaLLEeHNsa Hay4Horo BrogpkeTa Ans NonyyYeHns YacTu OTBETOB
Ha yHAameHTanbHble BONPOChl O PAaCNpOCTPaHEHNE XWU3HWN BO
BceneHHoW, orpaHnYMBLUNCE MCMOMb30BaHMEM CYLLECTBYIOLLMX
UMK yXe CTPOSLLMXCS UHCTPYMEHTOB.

Boligensetrca 5 akTopoB  nNpeanovTUTENbHOCTM  Moucka
BO3MOXHbIX OBUTaeMbIX NNaHET Yy KPacHbIX KapnuKoB paHHWX
(M4V) n nosgHux (M8V) TUMOB MO CPaBHEHWIO C XEeNTbiMU
Kaprvkamu, Bpoae HaLuero ConHua:
1) FeomeTpuyeckasi BEpOATHOCTb 3aTMeHMs (TpaH3uTa) Bbille -
1.5% y M4V 1 2.7% y M8V npotus 0.47% y 3emnu ¢ ConHuem.
2) bonee rnybokoe 3aTtmeHue OT obuTaemon nnaHetbl - 1.3
mmag y M4V un 8.4 mmag y M8V no cpasHeHunto 0.084 mmag y
ConHua.

3) YacToTta TpaH3uTOB Gornblue, Tak Kak nepuoabl obpalueHus
no opbute MeHbLUe - Tonbko 15 cytok y M4V n 2.5 cytok y M8V.
3710 BnaronpuATCTBYET M3MEPEHWIO MaccChl NMaHeTbl, a Takke
cnocobcTByeT  6Gornee  nydywemy — CNEKTPOCKOMUYECKOMY
nccnefoBaHus BTOPUYHOTO 3aTMenus. 3a rog cuctema 3emns-
ConHue OblBalOT BO BTOPWYHOM 3aTMeHue okono 13 yacos
npotmB 44 vaca y M4V wn 84 wvacos y M8V.
4) ViamMeHeHue ny4YeBOW CKOPOCTU 3Be3Abl MOf BO3OEVCTBUEM
nnaHeTbl 3HaYnUTeNbHO 6onble - 1.4 m/c y M4V 1 4.4 m/c y M8V
npotuB  0.18 wm/c 'y cuctembl 3emnm  u  ConHua.
5) PasHuua Mexay SpKOCTbio MiiaHeTbl U 3Be3[bl 3HAYNTENbHO
MeHbLue, Yem ans 3emnu n ConHua - 0.012% y M4V n 0.11% y
M8V npotuB 0.00044% pnsa cuctembl ConHua-3emnu. 310

obnervaet TPaH3UTHYIO CNEKTPOCKOMUIO.
YueHble npeanaraloT TpU wWara Ha Nyt OTKpbITUS obuTaemblx
nnaxet y B6nn3Kknx KpacHbIX KaprnKos.
1) ®oTomeTpuyeckne 0630pbl AOIMKHbI OTKPbITb CKanucTble
TPaH3UTHbIe nnaHeTbl y M KapnvKosB.
2) Macchl OTKpbITbIX MraHeT OyayT HavgeHbl C MOMOLLBHO
Ha3eMHbIX cnekTporpacpoB NyTeM U3MEpeHWs  NyyeBblX
ckopocTen 3Be3/bl-X035ANKN.

3) MNonyyeHne cCNekTpoB MMaHeT C MOMOLLbIO CMEKTPOCKONUM
3aTMEHUNA.

Ona nepeoro wara npegnaraeTcsa  NPOM3BECTM  MOUCK
BO3MOXHbIX 3aTMEHW/ nnaHetamMu pasmepom C 3emnio B
obutaemoli 3oHe cpeaum 10 Thic. GnKaWWMX KpaCHbIX
kapnukoB. Ecnu TpaH3uToB He OyaeT HanaeHo, TO 4YacToTa
noaobHbIX nnaHeT meHblue 2.8% (Ha ypoBHe 3 curmbl). Ecnn
Xe 4vacTtoTa, Hanpumep 5%, TO MaTeMaTuyeckoe OXwaaHuwe
npeackasbiBaet 11 oTkpbiTuii. [MoTpebyetcs cbemka C
MOMOLLbIO Ha3eMHbIX TeneckonoB. CoBpeMeHHbIe TPaH3WUTHbIE
0630pbl cTankvMBatoTcs C MpobrnemMon unbTpaumMm NOXHbIX
acTpodmM3nyecknx kaHamaaToB B nnaHeTsl. Mx yicno 3ayacTtyto
npeBbILLAaeT Ha Lienbli NOPAAOK YMCMO UCTUHHBIX NNaHeT cpean
BCeX OOHapyXeHHbIX KkaHauaaToB. JTOMY [JBe MPUYUHBI:
HEW3BECTHbIN  Mapannakc, 3aTpygHsIloWMn  onpegeneHve
PaccTOSiHWS U MapaMeTpoB 3Be3/bl, a TaKkKe NOXOXECTb KPUBON
TpaH3uTa mMexay ropsymMu tonutepamm n M Kapnvukamu BOKpyr
G(F) 3Be3gamu 13-3a nx NpUMEpPHO OAMHAKOBOrO pasmMepa.
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B cnyyae c kpacHblMM Kaprukamu 3T ABe npobnembl
ycTpaHsitoTes. M3-3a 6nmnsoctn ux napannakc onpenensieTcs ¢
ropa3go GonblUuer TOYHOCTBI. A CMMUTMPOBATL MAHETHbIN
TPaH3WT BOKPYr KpPacHOrO Kapruka MOXeT Tomnbko 6enbii
Kaprnuk, 4TO SBMSIETCA OYEHb MPOCTbIM ClyYyaem Ans
CMEKTPOCKOMNYECKOr0 OTOXAECTBIEHUS.

B HacTtosiwee Bpemssi Charbonneau nogrotaBnvBaeT ceTb M3
aBTOMaTMyeckMx TeneckonoB nAns ob63opa 2000 spkux
CEBEPHbIX  KpaCHbIX  KapfvMKkoB Ha  nonoce z C
YyBCTBUTENBHOCTbLIO [0CTaToO4HON ons 0obHapyxeHus
TPaH3MTOB MraHeT ¢ pagnycom 2 paguyca 3emnu B obutaemon
30He. JTO NpoekT, Ha3BaHHbIM MEarth 6yaet coctoatb m3 10
14-A0AMOBbIX  TEMECKONOB  CMOHTMPOBAHHbLIX Ha  OAHOM
MOHTUPOBKE C 0bOLueit cToMmocTbio 600 Thic. $. MpoekT ans
noucka y 10 Teic. M kapnukoB nnaHeT c paguycoMm 3emnu
notpebyeT Heckonbko obcepBaTopuii B pasHbiX MOMyLIapusix ¢
anepTypon TerneckornoB nopsinka 1 meTpa, u 6yget crouTtb
nopsaaka 5 mnx. $.

Pucynox 4. Ilmamera y KpacHOrO Kapiuka B IIpeACTaBICHHE
XyJO’KHHKA.

Bo Bpemsi BTOpOro Liara HangeHHyto Mo 3aTMeHusIM nnaHeTy
HYXXHO “B3BecuTb". Hanuume nnaHeTbl nopoxgaeT kornebaHus
nyyeBon ckopocTu ¢ amnnutygon 1.4 m/c y M4V n 4.4 mic y
M8V. 3Be3abl 6onee paHHUx T1noB, 4em M5V nerko MoryT BbITb
obcnenoBaHbl Ha yXe CyLLecTBYOLWMX criekTporpadax (Bpoae
HIRES wnun HARPS unu ctposweroca New Earths Facility). Ans
bonee no3gHux TUNoB M KapnukoB, HeEOOXOAUMbI HOBblE
crnekTporpadbl, pabotarowme B WK pguanasoHe. C 2006
paspabatbiBaeTca cnektporpacd PRVS Ha Teneckone Gemini.
YcTaHOBMEHHbIV Ha 8-MeTpoBOM Tereckone oH crnocobeH 3a 30
MWHYT [OCTMYb HeobxoaMMOoW TOuHOCTW. [Ans onpepeneHus
opbuTbl NNaHeTbl (NpU HyNeBOM 3KCLEHTpucuteTe) TpebyeTcs
nmwb 5 3amepoB ny4veBon ckopocTu. [locne u3mepeHus
paguyca U MaccCbl NraHeTbl MOXHO OnpedenuTb ee CPefHIol
NMOTHOCTb, @ 3HaYWUT caenaTtb NpUGNM3NTENbHLIN BLIBOA O ee
XMMUYECKOM cocTaBe.

Pucynok 5. Kocmudeckuii Teneckon JWST, KOTOPBIH JOJDKEH ChIrPaTh
3HaYUMYIO POJIb BO BHECOIHEYHOH IJTAHETOJIOTHH.

Ha TpeTbeMm Lware ocyLecTBMSETCA 3aTMEHHas CNeKTPOCKOMNUS.
MonyyeHune cnekTpa ob6uTaemMol NnaHeTbl Y KPacHOro kaprvka
MOXeT OblTb BbINOMHEHO KOCMUYECKMM  KpuoreHHbiM WK

Teneckonom. OxwupaeTcs, 4TO npueMHMK Xabbna —
kocMuyeckuii  Teneckon JWST 6yaeT wuMeTb Takue xe
BO3MOXHOCTW, B OTHOLUEHME CKanuCTbIX MMaHeT Y KpacHbIX
KapfiMKOB, Kakve cenvac MMeeT WHEPaKpacHbIi KOCMUYECKUN
Teneckon CnuTuep B OTHOLLEHME ropsumx tonutepoB. bonee
TOro, uyBCTBUTENbHOCTL CnuTuepa npu  HabnogeHUsAx
TPaH3WTOB yXe celvyac pJocturaeT ropsumx 3emenb. B
HacTosiLLee BpeMsi MAeT aHanm3 AaHHbIX HabNoAeHUS CUCTEMDI
GJ 876. TeopeTuyeckn nnaHeta maccou B 7.5 macc 3emmnu
HaxoauTcs B npefenax obHapy>XeHns Ha AnvHe BOSHbI B 8 MM.
Ecnn Cnutuep MOXeT TONbKO OBGHapyXuTb TpaH3WUT "ropsiuent
3emnn", To JWST pormkeH nomy4uTb yxe U CnekTp "Tennomn
3emnu" (T.e. nnaHeTbl ¢ TemnepaTtypoi noBepxHoctn B 290K).
Bbin BbMMCNEH YpPOBEHb OTHOLUEHWSI CUrHamna K Lymy Aans
cnektporpadda MIRI, koTopbIi MnmaHuMpyeTCcst YCTaHOBWUTb Ha
JWST. 3a MMHMManbHOEe BpeMs 3KCMo3vummn B 3 CeKyHAbl LWyM
npesbilwaeT 4ucno ¢OTOHOB OT nnaHeTbl. OpgHako, ecnu
yBenuuuTtb obLiee BpemMs akcnoauumin Ao 200 yacos (Habnogas
3Be3gy C nnaHetom u 6es
nrnaHeTbl OMHAKOBOE KONUYECTBO
BpPEMEHW), TO, NMpPU CreKTpanbHOM
paspeweHne R=100 oTHoweHune
YPOBHS1 curHana k wymy Gonblue
10. dotometpusa JWST Tennbix
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3anepTbiX nfaHeT Yy KpacHbIX
KapJiMKoB.
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Pucynoxk 6. OTkpbITHE IITaHET y KPAaCHBIX KapJIMKOB II0 TOJaM.

0

MepeuncrneHHble MeToabl pacckasbiBalOT 00 OTKPbLITUSIX NNaHeT
y 6nuskux 3Be3n npumepHo B paguyce 30 napcek ot 3emnu.
OpHako CyLLecTBYOT MeToAbl Mo3Bonsolwme 3ddeKTUBHO
uckaTb MNaHeTbl Y OYeHb Janekux 3Be3f B Thicsdax napcek ot
Hac. OTO MUKPONMH3UPYIOLLME U TPaH3UTHbIE MOUCKU Ha (OHE
NMOTHbIX 3BE3[HbIX MONel, NPeMmMyLLEeCTBEHHO B HanpaBneHne
ueHTpa Hawen [anaktvkn. Tak kak GOMbLIMHCTBO 3Be3f
KpacHble KaprvkM HWYEro YAMBUTENbHO, YTO U TYT OHU
oKasanucb B LeHTpe cobbiTuii. Hanbonee BaxHbIA pesynbraT
3TO OTKPbITWME HOBOrO TMNa NnaHeT — “neasiHble HeNTyHbI® cpasy
y AByx M kapnukoB BO BpeMsi HabntogatensHoro cesoHa 2005
roga. M3 aHanusa BCeX MWKPONMH3MPYIOWMX COBbLITUIA Oblno
MOy4eHO HWXKHEE OrpaHUYeHVEe B Hanu4ne 3TOro Tuna nnaHeT
NMPUMEPHO Y TPETU MarloMacCUBHbLIX 3BE3[ B HarnpaBneHve
LleHtpa T[anmaktukn. bBygywme HabniogatenbHble CE30HbI
nomoryT 3HauYUTENbHO YTOYHUTB cTaTucTuyeckoe
pacnpefneneHue nnaHeT B 3aBMCUMOCTM OT Macchl U GonbLuoi
noryocu opouTsl.

Wrak, mmaHeTsl y KpacHBIX KapiIHKOB CYIIECTBYIOT, HMPHUYEM YK€ OTKPBITHI
COBEPULICHO Pa3sHbIC MUPBI. Xots TEKYILIHUE MCCICAOBaHMUS B TCUCHUC MOCICTHUX
10 mer moOKa3BIBAIOT HX MEHBIIYIO pacHpOCTPAaHCHHOCTb, IO CPAaBHCHHUIO C
TUIAHETAMH Y JKCJITBIX KapJIHWKOB, TOX0XXKHX Ha HalIe COJ’IHIIC. Ceityac M3BECTHO
9yTh OoubIe JACCATKa HOI[O6HI)IX TUIAaHET IIPOTUB Oombie JABYX COTCH Yy bonee
MAaCCHUBHBIX 3BC3/1. Bonee TOT0, CPEAN U3BECTHBIX IUIAHET y KPAaCHBIX KapJIHUKOB
r[peoﬁna;[a}oT TUIAaHETHl ¢ MacCOW Ha MHOTO MEHBIIIE MacChl KPYIIHBIX T'a30BBIX
TUTaHTOB BpOJC }Or[mcpa I CaTypHa. U B 3akimoucHHe KpacHBIC KapJHUKH
TIPEAOCTABIIAIOT YHUKAJIBHYIO BO3MOXHOCTH bonee IIPOCTOTO IIOHUCKA IUIAHET
6J'Ial'01'[pP[5[THLIX JUIA KU3HH.

Bopucnae Cnaeontboe, nwobumens acmpoHoMuu
CneyuarnbHo 0n1s XypHana «Heboceod»
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BcenenHas |

Ecto nu XusHb Ha
Gliese 581d?

IInanernass cucrema y3Be3apl Gliese 581 (B mpexacraBneHHH
xynokauka). Ha mepemnmem mmane — mmanera  Gliese 581d.
Wzobpaxenue: ESO c caiita http://elementy.ru

B anpene npouwnoro roga y3Be3abl Gliese 581 6binu
obOHapyxeHbl ABe nnaHeTbl 3emnenofgo6Horo Tuna. U Bot
Tenepb TPX Trpynnbl acTPOHOMOB NpeACTaBUNM CBOU
Moenu, paccmaTpuBalolme pasHble acnekTbl BO3MOXHOW
XW3HW Ha 3TUX NNaHeTax, rpaHvWubl OOMTaeMOW 3OHbI
Bokpyr Gliese 581, a Takke YCTOMYMBOCTb CamoM
NNaHeTHOM CUCTEMBbI.

3a pecAtunetue, npoweqlee C MOMEHTa OTKPbITUA MepBoW
9KCTPACOfHEYHOW (MHO3BE3AHOW) NNaHeTbl, aCTPOHOMbI CyMenu
pasHbiMM MeTodamu obHapyxuTb yxe cBbie 250 nogobHbIX
obbekToB. OpgHako nogasnsioliee OGONbLIMHCTBO W3BECTHbIX
HaMm 3K3omnnaHeT CpaBHMMO MO CBoen macce ¢ Konutepom mnu
Aaxe NMpeBOCXOAMUT ero: CKopee BCero, 3TO ra3oBble MUraHThbl,
npyyemM 3a4acTyl0 pacrofioKeHHble OYeHb O6nu3ko K cBOeMn
3Be3fde (Tak HasblBaeMmble «ropsiuve tonutepbl»). Tomnbko
HeaBHO aCTPOHOMbI CTann 06bLABNATL 00 OTKPLITMAX NNaHeT
CpaBHUTENbHO HEOOMbLLION Maccbl M pa3mepoB (MeHee
10 3eMHbIX Macc), BEpOSAITHO CUMUKaTHbIX MO  CBOeMy
OCHOBHOMY COCTaBy. Mx cTanm HasbiBaTb «Cynep3eMnsmmn»
(super-Earths).

B anpene eBponerckass rpynna y4YeHblX B KypHane
«AcTpoHoMus u actpoduanka» (Astronomy & Astrophysics,
A&A) onybnukoBana coobLieHne 06 OTKpbITUM [ABYX HOBbIX
nnaHeT, obpalatowmxcst Bokpyr 3Be3gbl Gliese 581 (cwm.
HanpeHa nopobHas 3emne nnaHeta B 0OWTaeMoW 30He,
«paHn», 25.04.2007). Gliese 581 — 3TO KpacHbIN Kapruk
cnekTpanbHoro knacca M (spectral class M) wu3 co3se3gus
BecoB, koTOpbI HaxoAuTCs B OBYX AECATKax CBETOBbIX neT
oT 3eMnn 1 No CBOeW Macce B TpU pasa ycTynaeT Halemy
ConHuy. CBoe HasBaHMe W HOMep 3Be3ga nony4vuna
no «Katanory 6nwkaiiumnx 3se3n» (Gliese Catalogue of Nearby
Stars), coctaBneHHoOMy HeMeLKUM acTPOHOMOM Bunbrenbmom
Mmnse (Wilhelm Gliese, 1915-1993). CooTBeTCTBEHHO, ABe
HOBble 3k30MnaHeTbl nonyyunu obosHaveHus Gliese 581c n
Gliese 581d (k Ha3BaHWIO 3Be3dbl NPUMMCHIBAOTCA CripaBa
naTuHckue OykBbl HauMHasi ¢ OykBbl b — B nopsigke OTKPbITUSA
nnaHer).

Macca HoBbIX 3k3omnaHeT oueHusaeTcs BS n 8 macc 3emnu
(Hy)kHO OTMETUTb, YTO JTO NULb MUHUMAInbHbIE OLIEHKM,
a pearbHYyl0 Maccy Kaxaon 13 ak3onnaHeT MOXHO ByaeT y3HaTb
TOMbKO MOCMe HaxOXAeHUs yrna HaknoHa opbutanbHon
NIIOCKOCTY OTHOCUTENBbHO 3eMHbIX HabrnogaTenei). Yuntoisas
paccTosiHue, oTAensiollee NnaHeTbl OT POAUTENLCKON 3Be3abl,
KHOBWMYKOB»  MOXHO HasBaTb [MaBHbIMM  KaHAVWAATaMu
B 0obuTaemble nNnaHeTbl U3 BCEX U3BECTHbIX YENOBEYECTBY.

2.0 Al

Boundaras of the Sun's habitable rons

as computed with the von Bloh mode

(Sun’s present age)

Atmospheric models
from Selsis et al.

Geophysical models
from von Bloh et al.
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Ha wutrocTpanyy BBILIE TTOKA3aHbl TPAHUIBI OOMTAEMON 30HBI UL
Gliese 581, momydeHHbIe AByMsl IPYIIaMH IUIAHETOIOIOB. B eepxueti
yacmu TIOKa3aHbl COBPEMEHHbIC TPaHUIIBI 00uTaemMoit 30Hb1 y ConHIa.
KpacHast KpuBasi BIIpaBOil YaCTH OYCPYMBACT JIMINb CAMBIil
KPUTHYHBIH BHEIIHWH npenen. (akTuyeckw, BHENIHAA TpaHULA
pacnonokeHa rae-to Mexmy 1,7 um 24ae. Cpeduas uacmo
unnocmpayuy TEMOHCTPUPYET Ipeensl oouraemoit 3oub! Gliese 581,
BBIYHMCIICHHOH B COOTBETCTBUHM C MOJENISIMH  aTMOC(epbl  TPYIIIIEI
Cenp3u. BHu3y — TpaHMIBI 30HBI BO3MOXHOrO (hoTOCHHTE3A,
OIPEICICHHBIC B COTNIACHH C reO()U3NYECKUMU MOACISIMU TPYIIIIEI
¢on bio (rpaHuLBI OBLIM BBIYMCIIEHBI [UIS HECKOJIBKUX BO3MOXKHBIX
BO3pacToB IuIaHeTHOU cucteMmsl Gliese 581 (5, 7 u 9 mupx 1et), camoe
BEPOSTHOE 3HaueHHe — 7 MiIpA  Jiet). Duonemogvie  NOAOCH,
okpyxatomue rianetsl Gliese 581c u Gliese 581d, mmttoctpupyoT
[IEPEMEHHOE PACCTOSIHHUE [0 3BE3/IbI, 00YCIOBICHHOE BBITSHYTOCTBIO
opout. N3o0paxenue: Astronomy & Astrophysics

PaHee, B 2005 rogy, B3Be3gHou cucteme Gliese 581 6bina
obHapyxeHa elle ofHa nnaHeTta, B 16 pa3 MaccuBHee —
«ropsumi HentyH» (cMm. [Ons noucka nnaHeT BOKPYr KPacCHbIX
KaprnkoB He XBaTasno TOYHOCTU, «dnemeHTbl», 07.12.2005). Ho
OHa He TOMbKO W3MMLIHE MAacCMBHA, HO U HaXOAUTCH COBCEM

6runsKko Kk 3Besge — Bcero B 6 MrH kM (B 15 pa3 MeHbLue, Yyem
paccTosHue ot Mepkypus 4o ConHua).

B otnnune oT ronnTeponodobHbIX ra3oobpasHbIX [UraHToB,
Marno Yem OTNNYAIOLLMXCA OAMH OT APYroro, NnaHeTbl 3eMHOW
rpynnbl  O4eHb pas3HooOpa3Hbl. 3To MoryT ObiTb  Kak
UCCYLIEHHbIe MepTBble Temna, NWLEHHble aTMocdepbl, Tak U
MWPbI, HANOSIHEHHbIE BOAON M OKyTaHHbIE MOLLHON BO3AYLLHON
06onouykoi, nNpeBocxoasiliei no cBoei NMoTHOCTM aTtMocdepy
3emnu. K coxanennto, Haaexay BbISCHUTb B TOYHOCTH, U3 Yero
COCTOAT aTMocdepbl BCEX 3TUX HOBbIX MMPOB, @ TakKe MOWCKM
NPU3HAKOB >KM3HW Ha 3TWX NnaHeTax MNPUXOAMTCA OCTaBUTb
[0 MOSIBNIEHNST  HOBbIX  MOKOMEHWN  TEeneckonos,  OAHAaKO
TeopeTuyeckme WCCrefoBaHUs BMOMHE MO CUMMAM HbIHELUHWM
acTpoHomam. Bo3moxHo, OHM nomoryT OyayLmm
HabniogaTtensM, BOOPYXEHHbIM Goree MOLLUHOW  TEeXHUKOW,
ObICTpee cnpaBMTLCSA CO CBOEN 3afaqe.

Ha wmmmocTpaiu HIDKEe IIOKAa3aHO CPAaBHEHHE 3€MIM H IUIAHETHI
Gliese 581¢ (mmmocTpanys caenana 0 MyOIUKAIUd MOJEIeH IPyIIIbI
Cenp3u u rpymmsl ¢oH bno; Torna Hambonee moiaxojsiued Juis
BO3MOXKHOH >ku3HH mpusHaBaidack Gliese 581c, a Hee cocexnka).
W3o0paxxenue ¢ caiita www.redding.com

New planet holds possibility for life

A planet 20.5 light years from our solar system is the first thought
to have qualities — Earth-like temperatures and possibly

water — that could sustain life.

GL-581 ¢

Gravity: 1.6 times that of Earth
Temperature: 32" Fto 104°F
Orbit: 13 days

Rotation:
unknown if
any at all

GL-581 d

i--- “Red dwarf star”
Glise-581

SOURCES: European Organization for Astronomical Research in the

Southern Hemisphere; NASA

Temperature:
-126" Fto 136" F

" Venus

Rotation:
2-*-_1 hours

NOTE: Image of
Gl-581 cis an
artist's rendering.

AP graphic
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Bcé B TOM e XypHane «ACTpPOHOMWS U acTpodusmka»
ony6nukoBaHsbl nBa TEOPETUYECKUX nccnefoBaHus,
NocBsilLleHHble  nnaHeTHon  cucteme  Gliese 581.  [Oge
eBponencko-aMmepukaHckme rpynnbl yYeHblX, BO3rnaBrisiemble
¢ppaHuy3om paHkom Cenb3an (Franck Selsis) nepsas u
Hemuem BepHepom oH Bno (Werner von Bloh) BTOpas,
M3y4nnn  BO3MOXHOCTb  CYLLECTBOBAHUSI  XU3HW  Ha ABYX
CBEXEHaWMAEHHbIX «CYMNep3eMnsix» C pasHblX TOYEK 3peHwus.
OueHvBanocb  Mpexae BCero  pacrofioXeHne  rpaHuL
obutaemoli 30Hbl (Habitable zone) y Gliese 581 — T0 ecTb
HaCKOMbKO BMM3KO U HACKOMNbKO Aarneko OT 3TON 3Be3/ibl MOXET
CyLlecTBOBaTb BOAA B XXMOKOM BMAE HA NMOBEPXHOCTM MIaHEThI.
Ecnu nnaHeTta pacnonoxeHa crnvwkom 6nm3ko K cBoew 3Be3fe,
TO BCA BOAA Ha Hel npespallaeTcs B nap, U 3eMHble hopmbl
XKW3HM Ha Hel CyllecTBOBaTb He MOryT. OTO BHYTPEHHSS
rpaHvua obutaemol 30Hbl. BHeWHsiA rpaHuua cooTBeTcTByeT
pPacCTosiHMIO, Ha KOTOPOM ra3oobpasHbii CO; (yrnekucnbii ras)
yxe He cnocobeH obecneudTb MNapHUKOBBIN  adhdekT,
[OCTaTOYHbIV ANA pa3orpeBa NOBEpXHOCTU NnaHeThbl. Bes Boga
TaMm 3amep3HeT. Ha cerofHsIlWHMIA MOMEHT OCHOBHasi npobrnema
Takoro MOAENMPOBaHUSA 3aKIioYaeTcsl B HEBO3MOXHOCTM TOYHO
OoueHUTb pasmepbl M ponb obnayHocTn. C Takum  xe
OrpaHWYeHUEM, B NPUHLMUNE, CTankMBawTCA U 3eMHble
knumatonorn. [Ans Hawero ConHua BHYTPEHHAS rpaHuua
obutaemon 30HbI pacnonaraetcsa rge-1o ot 0,7 go 0,9 ae. , a
BHewWHAs — oT 1,7 go 2,4 a.e. (TouyHee yka3aTb rpaHuubl noka
He nony4vaetcs). Ha unnocTpaumn cpaBHMBAKOTCA rpaHuLbl
obutaemoli 30HblI Bokpyr ComHua c rpaHuuamy obutaemon
30Hbl Bokpyr Gliese 581 no mogenu rpynnbl ®paHka Cenb3un u
no mogenu rpynnel BepHepa doH Brio.

M3 wnnioctpaumm BuaHo, 4TOo hoH Bno wm ero konneru
paccmaTtpuBatoT Gonee yskyo obrnactb obuTaemol 30HbI, rae
BO3MOXEH pacTuUTemnbHbIl  (DOTOCMHTE3, Kak Ha 3emne.
MpounsBoacTBo HGuomacchl 3a cyeT (POTOCUHTE3a, MO MHEHUIO
3TON rpynnbl, 3aBUCUT Kak OT KoHueHTpauwum CO,, Tak u oOT
NPUCYTCTBUSA XKMOKOW BOAbl Ha nnaHeTe. Mcnomb3ys mopenb
TEMMOBOM  3BOMIOLMU  «CYMEep3emMnu», yaanocb OTbiCKaTb
BO3MOXHbIE UCTOYHMKM 3TOFO aTMOCCEPHOrO YrMEKUCIIoro rasa
(BbICBOOOXO@EMOrO M3 pa3nMyYHbIX  MWHeparnoB  3a cyeT
BYNKaHMYECKON [eATENbHOCTM) U  BbIYUCIUTL TEMMbl  €ro
ncyesHoBeHus  (noTpebneHusi raszoobpasHoro CO, B xoae
pas3nuyHbIX npoueccoB). Moaenb WUCXOOWT U3 NOCTOSIHHOTO
banaHca (romeocTasa, koTopbli obecneumBaeTcs U Ha 3emne)
MeXay yTUnuM3auuen Yrriekucrioro rasa B OKeaHWYeCKuX
OTNIOXEHUAX W  BbleNeHWeM ero  u3 Metamopduyeckmnx
WNCTOYHWKOB NP ABWKEHUN TEKTOHUYECKMX NNnT (CM.: MoxeT nn
«cynep3emns» NPUIOTUTL XWU3Hb, «paHn», 22.10.2007). B aton
MoZenn cnocobHOCTb MoaaepaHus npoueccoB hoTocuHTe3a
B Omocdepe OuveHb CUMBHO 3aBWCUT OT BO3pacTa MnaHeThl,
MOCKOSbKY CIMLLKOM CTapasi U HeaKTUBHas MnaHeTa He MOXET
BblJenNATb [JOCTAaTOYHOrO KonmyectBa ra3oobpasHoro CO,.
M BaTOM cnyyae nnaHeTta nepectaeT ObiTb obuTaeMoi.
Mpy BbIMUCNEHUSIX PACTIONOXEHUS FpaHUL, OBUTAEeMON 30Hbl
¢oHbBbrno u ero konmern B KayectBe  [OCTaTOYHOM
KOHLIEHTPaLumM yrneKMcnoro rasa (ero napumuanbHOro AaBneHns)
npuHanu aHaveHue B 10 Gap.

B npuHumne, o6e rpynnbl y4eHbIX CXOASATCS B TOM, YTO NiaHeTa
Gliese 581c pacnonoxeHa cnuwkoMm Gnu3ko k 3Besae, 4ToObl
6bITb 06uTaemol, a Bot Gliese 581d BnonHe MoXeT NPUIOTUTbL
Xu3Hb. [lpaBga, cypoBble Knumat W 3KOMNOrMs  3TOM
3K30MnaHeTbl He OGnaronpuATCTBYIOT MOSBIEHUIO  CIMLLKOM
CINOXHOW XM3HW. [leno B TOM, 4YTO BpaLlleHne nnaHeTtbl d ckopee
BCEr0 CUHXPOHM30BAHO C ee obpalleHVeM BOKpYr 3Be3fdbl
Takum obpasom, YTo OHa Bcerga obpalleHa K CBETUIy OfHON
CBO€N CTOpOoHOW (nogobHo Tomy, kak JlyHa obpatlueHa k 3emne
OOHOW M TOW Xe CTOPOHOM — 3TO CneacTBue ANUTENbHbIX
NPUNMBHO-OTNNBHBIX B3auMogencteuin). Takum obpasom, Tam
HaBepHsika LapsT CUMbHblE BETPbI, BbI3BaHHbIE PA3HOCTLIO
Temnepatyp Mexay AHEBHOW WU HOYHOW CTOpOHaMM NiaHeTbl.
A Tak kak Gliese 581d pacnonoxeHa BO3Mne BHELHEro kpas
o6vTaemMol 30HbI, BCe POPMbI KMU3HN HA HEN OOMKHbI Gbinu Obl
Kak-TO NpucrnocobuTbcst elle M K A4OBOMbHO criabomy ypOBHIO
N3My4yeHns CBOEro ceeTuna.

B poBsepweHue Bcero paccrosHue OT nnaHetc ud go
LeHTpanbHOM 3Be3dbl CUMbHO BapbupyeT Wu3-3a GOMbLUOrO
aKCcUeHTpucuTeTa ux opbut. Bnpouyem, AnNUTENbLHOCTb roaa
B 060MX crny4yasix O4YeHb CUMbHO YCTYrMaeT 3eMHOMY rofy:
12,9 cytok ana nnaHetbl ¢ 1 83,6 cyTok Ans nnaHeTbl d; 3aTo
OOMKHO crmaxvBaTb Bapuauuv, Tem 6Ooree ecnu Tam

NPUCYTCTBYIOT MO-HAacTosALWEeMY NIOTHble aTMocdepsbl. B niobom
crniyyqae, ycnoBust Ha nnaHeted [JOMKHbI OYEHb CUMBHO
oTnM4aThCs OT TOrO, CY4eM Mbl CTankuBaemcs Ha 3emne, Ho
XW3Hb TaM NOSABUTLCA MOXET.

[MoBbILWEHHbIV MHTEpec K BOMpocy 0 BO3MOXHOCTH
cywectBoBaHus xusHu y Gliese 581, kpome Bcero npouero,
CBfI3aH C TEM, YTO 3Ta 3Be3[a SABNAETCS KPacHbIM KapriMkom —
TO €CTb NPUHAAJIEXUT K CaMOW MHOTOYUCIEHHOW KOropTe 3Be3f
B Hallen lanakTuke. «Menkue» KpacHble Kapnviku
cnekTpanbHoro knacca M coctaBnstoT npumepHo 75% Bcex
3Be34. OHM Ype3BblYaHO AOMNroBeYHbl (MOryT NPOXUTL AECATKM
MUNIMapgoB  net — ropasgo  gonblie  Hawero  ConHua),
[OCTaTOMHO  CTabunbHbl M «paboTaT»  Ha NPYBLIYHOM
BOAOPOAHO-TENNEBOM  LUKIEe  (pacxodysi CBoe sfepHoe
«roptoyme» Haubonee 3KOHOMHO). HaxoauTb 3K3oMnaHeTbl
Y KpacHbIX KaprvMkoB, OTCrnexuBas KonebaHus aTvx 3Be3q npu
rpaBMTaUMOHHOM  B3aMMOAEWCTBMM C  MnaHeTamMu Mo
[OOMNMEPOBCKOMY — CMELLEHMI0  XapaKTepHbIX  CrneKTpanbHbIX
TNVHWIA, 3HA4MTENbHO Mpoule (M3-3a UX HebOomnbLUOW Macchl).
Wecnm ewe OykBanbHO napy neT Hasag M-3Bes3gpl
paccmaTpuBanuCb B KayeCTBe  BeCbMa  COMHUTENbHbIX
KaHOMOAToB Ha ponb Komnbibenu Ans BHE3EMHOW XU3HW, TO
Tenepb BCE MEHSIETCS.

KoHeuHo, TO, YTO MnaHeThl, HaxoAsLwmecs B obuTaemol 30He
TaKuX KpacHbIX KaprmkoB, obpalleHbl K 3Be3fie Bceraa OaHON U
TOM e CTOpPOHOW, CKa3blBaeTCA Ha UX KnMMaTe Janeko He
nyywum obpasom. bruskum nnaHetam K TOMy Ke rpo3sT
MarHuTHble Oypw, NoTOKM PEHTFEHOBCKOrO "
ynbTpachroneToBOro  uU3ny4yeHus, ocobeHHO BO BpeMeHa
3aTAHYBLUENCS 3BE3[HON HHOCTW, KOrga MnaHeTbl pasmepoMm
c 3emnio0  3aMpocTo MOryT JMLLIMTLCS CBOEN aTMocdepbl B
MOMeHT  BCnblwkM. OpHako  HedaBHUE — TeopeTUdeckue
nccnefoBaHusi Mokasanu, YTo Ha camoM [ere BCe He TaK yX U
nnoxo W OKpyxawwas cpefa Bo3ne M-3Be3g Bce-Takm He
SABMNSIETCS HENPeoaoNUMbIM NPensiTCTBMEM sl BO3HUKHOBEHUS
XKNU3HW.

TpeTbsi cTaTbs 0 Gliese 581, Takke npuHATas ans nyénukaumm
B XXypHane «ACTpoHOMMS U acTpodmauka», nocBsLeHa
npobneme AMHaMU4eckow CTabWnbHOCTU AAHHOW NNaHETHON
cucTeMbl. Takue uvccrefoBaHWs TakkKe OYeHb BaXHbl Ans
npaBUIbHOTO ~ OTBETa Ha  BOMNPOC O  BO3MOXHOCTU
CyLLEeCTBOBaHUS XU3HWN Ha NnaHeTax BO3Me KpacHOro Kaprvka,
MOCKOmNbKy M3nuwHe ObicTpas 3BOMNOUMA NNaHeTHbIX opouT
HEOTBPaTUMO CKaXeTCsl Ha TaMoLUHeM knumaTte. Pasymeetcs,
B3aWMHble TPaBUTALMOHHbIE BO3MYLLEHUS MMEKT MEeCTo B
nobol nrnaHeTHOW cucTeme, rae HanuyectsyeT Gonee opHoWM
nnaHeTbl. Tak, B Hawen ConHeYHON cucteme Mnoa BIIUSIHUEM
OPYrMx nnaHeT 3eMHas opbuTa nepuoanyeckn MeHsieTcs oT
npakTnyeckn naeanbHo Kpyrosom 0o HeCKOIbKO
3KCLEHTPUYHON. JTOro, B MpUHUMME, [OCTATOMHO [Afisi TOro,
yTOOblI MOpOXAaTb YepenoBaHWe INEeAHVKOBbIX MEPUOAOB U
noTenneHnin (Hy>kHO OTMETUTb, YTO B HacTosILLee BPeEMS eCTb U
apyrve, He MeHee aBTOPUTETHbIE TEOpWUM, MbiTalOLMECS
06bSACHUTL YepeiloBaHWE TakUX NEPUOAOB). He UCKnoYeHo, YTo
bonee «pasmaluncTbie» opbuTanbHble 3BOMOLMM MOTYT CTaTb
HENpPeoaoNMMbIM NPENATCTBUEM AN PA3BUTUS XKU3HU.

Opse Bé (Hervé Beust) u ero konnern ns ®paxumu, MNoptyranum
n Lseliuapum cmogenupoBany M3MEHEHWs opouT mnnaHeT
cucteMbl Gliese 581 Ha 6onee yem 100 MUNNMOHOB NET Briepes
1 ybeamnucb B TOM, YTO 3Ta cCUCTeMa AMHAMUYECKU BMOSHE
yCTOWMYMBa, AEMOHCTPUPYS NULLb Nepuognyeckme opbutanbHble
BapuaLmu, COMOCTaBUMbIE C TEMW, YTO MCMbITbIBAET Halla
3emns.  Takum  obpasom, KnuUMaT Ha 3TUX  NNaHeTax
cylecTBeHHbIM 0b6pa3om MeHATbCA He 6yaeT. C 3TON CTOPOHHI,
no KpamHen Mepe, oOXxuaaTb MPEnATCTBUA AnNs  pasBuUTus
NPUMUTUBHOW JXKU3HW He MpUXoauTcs. XOTsl, KOHEYHO, BCE
BbllLIECKa3aHHOe elle He SBMNSeTCH [0Ka3aTenbCTBOM TOro, YTo
XKWU3Hb B 3TON CUCTeMe AeNCTBMTENbHO CyLLEeCTBYeT.

Ckopee Bcero, Gliese 581c u Gliese 581d 6yayT BKIO4YEHbI
B YNACIMO MepBOHaYanbHbIX Uenei Ans Oyaylmx KOCMUYECKUX
muccun ESA u NASA no noucky nnaHet, Bpoge «[apBuHa»
(Darwin) n TPF (Terrestrial Planet Finder — VckaTenb nnaHer,
nopo6bHeix 3emne)). 3T kocMuyeckue obcepBaTopyu NO3BOMAT
YyTOYHUTb CBONCTBA UX aTmocdep.

Makcum bBopucoe, cmambsi adanmuposaHa ¢ calma
http://elementy.ru
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Ontuka ana nooutenen |

acTpoHoMuM [

ONTUYECKUE CPEOCTBA
HABJTIOOEHNA HEBA
AOCTYNHbIe aCTPOHOMY-
noourtento

Bctynnenuwe

B nocnegHee Bpems nosBUNOCbL 6OMbLUIOE  KOMMYECTBO
npeKkpacHbIX ONTUYECKUX NPUBOPOB, OPUEHTUPOBAHHBLIX Ha
acTpoHoMoOB-nobutenen. OTo  Teneckonbl,  OBBEKTUBHI,
OKyNnspbl  NPOM3BOACTBA OTEYECTBEHHbIX UpPM.  HyxHO
OTMETUTbL MPOAYKLMIO YaCTHbIX OUPM, BO3HMKaOWMX Ha Gase
NOBUTENBCKUX  KONMEKTUBOB: WHTec, WHTec-mMukpo, WHTep
Ontuk  (Mockea), a Takke npubopbl, BbiNyckaemble
TPaAVLMOHHLIMA  ONTUYeckuMKn  3aBogamm  cTtpaH  CHI:
JleHnHrpapckum ONTUKO-MEeXaHNYEeCKUM obbeanHeHnem
(JIOMO), JbITKapuHCKMM  3aBOAOM  OMTUYECKOro  CTekna,
3aropckum OMNTUKO-MEXaHNYECKUM 3aBOAOM (30MB3),
HoBocnbupckum npubopocTpoutenbHbIM 3aBOAOM, M3toMCKuM
ONTWKO-MEXaHU4ECKNM 3aBOAOM, KneBckum 3aBOOM
«ApceHan» (npubopel «APCAT») " ap.
AcTpoHoMbI-nto6utenn ctpaH CHIM nonyunnu Tak xe AocTyn K
onTuyeckum npubopam M WMHOCTPaHHOro npousBoacTea. Ho
OpWeHTaumMs OTeYeCTBEHHbIX Npou3BoAUTENEN ONTMKU Ha
MHOCTPaHHbIX MNoKynatenen, ynagok OMTUKO-MeXaHU4eCcKoro
npousBoacTBa B cTpaHax bbiBwero CCCP, Bbicokasi CTOMMOCTb
MHOCTPaHHbIX NpubopoB MpMBOAAT K TOMY, 4TO AnA
BonbLlUMHCTBa NobUTENER ONTUKM U acTPOHOMUM 3Tu NpUBopbI
cTanm HeJoCTYNHBIMM.
B aton cuTyaumm uLenecoobpasHO BCMNOMHWUTL  CTapble
OTNN4YHbIE onTU4Yeckue npubops , BeinyckaBwuecs B CCCP ans
pa3nuyHbIX LUenei. ATM npubopbl MHOrAa BCTpeYawTcs B
YaCTHON npofaxe 3a [AOCTYMHYI LeHY, U MOryT MOCRyXuTb
6a30i AN co3aaHns HeNmoxXmx Teneckonos Ans HabnoaeHns u
doTorpacmpoBaHus 3BE3HOro Heba.
LLkonbHbIE Teneckonbl
MeHuckoBbIN __ WIKOMbHbIV __Teneckon  Makcytosa  TMLL.
OvnameTp cBoGogHoro oTBepcTusi obbektuBa D=70mMMm,
¢oKkycHoe paccTosiHue obbekTBa F=704mMM, yBenuyeHve
=25x,70x. OnTuyeckas cxema Teneckorna rnokasaHa Ha puc.i.
B Teneckone wucnonb3oBaHbl okynsap KenbHepa (25x) w
TPEXNMH30BbIM  C  yaaneHHbiM 3padkoM  (70x).  Okynsapbl
YKpenneHbl Ha MOABWXHON Tpasepce, NO3BOMSIOLEN MeHATb
yBenuyeHne. Mmetotcs  3eHUTHble  Npuambl.  MoHTMpoBKa
Teneckona asumyTasnbHas Ha HacTonbHOM LUTaTvBe. Teneckon
AaeT  npekpacHoro kavectsa u3obpaxeHue. Teneckon
Bbinyckanca B 60 rr. JIeHMHrpagckmuMm OMTUKO-MEXaHUYEeCKUM
3aBogom Tpecta «Pycckue camouBeTbl». Ha puc.2 nokasaHbl
HEeKOTOpble TOBApHbIE 3HAKW COBETCKMX OMNTUYECKUX 3aBOAOB.
Bonbluon LUKOMbHbI Teneckon-pedpakrop PT.
O6bekTMB -  OBYXJIMH3O0BBIA HEeCKNeeHHbIn  axpomaTt
PpayHrocpepa, D=80mm, F=800mm. Wcnonb3ayioTcs oKynsipbl
KenbHepa c dokycHbiM pacctosiHem f=28wvm; 20MM  u©
cuMmeTpuyHbIn okynsip f=10mm. Tenmeckon CMOHTMpPOBaH Ha
napannakTMyeckuini  MOHTUPOBKE. YBEenuyeHus  Teneckona
[=28x; 40x; 80x.
Manbin LLIKOMbHbIN Teneckon-pedpaxTop.
BbinonHeH Ha Tow xe anemeHTHon 6ase. NmeeT obbektnes D
=60mM; F=600mMm. Teneckonbl [OalT OTNUYHOIO Ka4vecTBa
n3obpaxeHvne. Bbinyckanvcb 3aBogom  Ne6  LwiKkonbHOro
nprMbopoCTPOEHUst B r. 3aropcke B 70 .
Teneckon OA-1 «HOHbIN aCTPOHOMY.
OnTtnyeckas cxema Teneckona npveegeHa Ha puc.3. Juametp
obbekTvBa 40 MM, yBenuueHue - 45x. Teneckon wumeet
BCTPOEHHYI0 3eHUTHY npuamy 3. Co3aaH Ha arnemMeHTHol 6ase
3puTenbHoW Tpybbl HuBenupa. Kpenutcs Ha cpoTowTaTuse,
MMeeT BM3NP, O4eHb KOMNAKTHbIN (AnuMHa 236mM, macca 700r.),
KauecTBO M30bpaxeHuss xopollee. Teneckon 6Gbln BbiMyLleH B
1987r. HebonbLION NapTMell B  XapbKOBCKMM  3aBOAOM
«Tounpubop».
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OnvcaHHble BbIle Temneckornbl 4YUCTO BU3yanbHble W He
no3sonsitoT  ¢potorpacdupoBatb  06bEKTbI  HabnAEHUS.

3putenbHbie TpyGbl

OTnuyaloTCcad  OT  TEeNeckornoB  HanmMyMem  JIUH30BbIX  WNn
npu3MeHHbIx obopaunBatowmx cucteM. [ina HabnogeHusa Heba
Haubornee noaxoAdaT CBETOCUSbHbIE TPYObl C YBEMNUYEHUEM
BblLLE 20x.
3putenbHaga Tpyba 3TP-452.
BbinonHeHa no knaccuyeckon cxeme: 06bEKTVB ABYXIIMH3OBHI
ckneeHHbln axpomat D=75mm, F=600Mm. OkynspHas yacTb -
nonoBuHka 6GuHokns Bl 8x30 co cHATbIM OOBEKTMBOM.
Ob6opauvBatolias cuctema - npuameHHasl. [loppo nepBoro
poAa, OKynsp - NSATUAMH3OBLIN  LUMPOKOYrONbHbIA  Opdne
BTOoporo Tvna f=15mm. YBenunyenve Tpybel M=40x. Tpyba aaet
BbICOKOE KayecTBO u300paxeHus. [pegHasHavanacb B
OCHOBHOM AN HabnogeHuss MULLEHEW B CTPErKOBbIX TUpax.
Bobinyckanack KasaHckum OM3 B 60-x rogax.
3putensHas Tpyba 3TP-457.
OnTtuyeckas cxema aHanormyHa tpybe 3PT-450: obbekTuB -
OBYXIIMH30BbIA  CKMeeHHbIn  axpomaT D=70mm; F=450mm,
obopaunBatoLlas cuctema - npuameHHas MNoppo nepeoro poaa,
OKYnsp NSATWNUH30BBIN. JIMH30BBIM  6GNOK  OKynsipa MoXeT
nepesopauvMBatecd Ha 180 rpagycoB, 4em pocturaertcs
n3MeHeHve (OKyCHOro pacCTosiHUsl OKynsipa B ABa pasa (cMm.
puc.4). Tpyba wumeer yBenuyeHne [=30x;60x. KauyecTBo
n3obpaxeHus npu M'=30x HeckonbKko xyxe. VimeeTcs yaoOHbIN
KOMMaKTHbIA OBBEKTUB U METannUYeckuii YKNagouHbIA SILLUK.
Tpyb6a npegHasHayanack Ans HabnaeHnn MULLEHEN B TUPaXx U
Ha cTpenbbuwax. Beinyckanack kasaHckum OM3 BmecTo 3TP-
452 nocne 60-x .
3putenbHaga Tpyba 3PT-454.
OnTtuyeckas cxema TpyGbl npefactaBrneHa Ha puc.5. Tpyba
npeactaBnsieT  coboN  3epKarnbHO-NIMH30BYIO  MEHUCKOBYHO
cuUCTEMY C NMH30BOW obGopaumBatowenn cucrtemon. D=130mwm;
F=1000mwm; [=25x;50x  80x;(100x),cmeHa  yBenuyeHuw
OCYLLIECTBISIETCA NOCMEeAoBaTENbHbIM  MOAKMIYEHUEM  TpeEX
OKYNSIpOB, CMOHTUPOBAHHbIX Ha pPEBOMbBEPHON  rOIOBKeE.
YBenuyeHve 25x gocturaeTcs npu nomoLum okynsipa KenbHepa,
ocTanbHble yBENUWYEHWUSI MpyY  MOMOLUM  LLUMPOKOYIOSbHbIX
OKYMSpOB C yAaneHHbIM 3paykom (cm. puc.5). OcobeHHOCTbIo
TpyObl ABRAeTCA NpuMeHeHne 3epkan MaHxeHa C BHYTPEHHUM
nokpbiTeM. Takoe 3epkarno npeacTaBnsieT cobon koMOGuHaLmio
3epKkana M oTpuuaTtenbHOW mnuH3bl. BTopuyHoe 3epkano 3
3akpbiBaeT Bcero 4% nnowaan BXOAHOro 3payka. Tpyba oveHb
KOMMaKTHa, CMOHTMpOBaHa Ha asvMyTanbHOW  BUIOYHON
ycTaHoBKe. IMeeT nuTOM HacTOMbHbIA LWITATMB UMK MONeBOWn
wTaTuB-TpeHory. lepemelleHnss Mo OCAM  OCYLLECTBNSIOTCA
npyM nNOMOLWM  LIecTepeH4YaTol U YepBAYHOM  nepenau.
OKynsipHas ronoBka nepemeLlaeTcsi Npu NMoMOLLM Kpemarnbepbl.
Okynsipbl MMeIT AuoNnTpanbHyto HaBodky. Cuctema obnagaet
BbICOKOW paspeluatollet CcrnocobHOCTbIO U aaeT  npsiMoe
n3obpaxeHne obbekta. Tpyba Bbinyckanack kaszaHckum OM3 B
70-x rogax.

3putenbHas Tpy6a 3PT-460.
[MocTpoeHa NO Knaccuyeckom cxeme: UMeeT [ABYXIIMH3O0BbIV
ckrneeHHbln  0bbekTvB D=50mm; F=300MM, npu3mMeHHylo
obopaumBatoLLeto cuctemy Moppo nepBoro poaa,
LLIMPOKOYTOIbHbIA NATUMVH3OBLIN OKynsp Opdne BTOporo Trna
c f=15mm. YBenudeHue Tpybbl 20x.Tpyba wumeeT ynobHyto
PYKOSITKY MNn MOXeT OblTb ycTaHOBMeHa Ha hoTo LiTaTvBe C
pesbbor 3/8". VimMeeT meTannmMueckui yKnafouHbIN SLWMK Unv
nnacTMaccoBbln  yexon. Beinyckaetca  kazaHckum  OMS.

WS I.@

Puic, 4
Onmyueckas crerra oKkyngpa

mpybbi _3PT-457

KauecTBo n3obpakeHus1 BbICOKOE.

Pue. 5 V5
PmuvecKa R CREE Jpumestiou mpylhs PT84

f-pemiecs: 2-2naBuog Jopwane; F-Emopuwpce 28 pMGNG;
.f,—ga"i'l_,mma{?amqaﬁ o MR KLU CUCMmeME; F-ouyianp

3putenbHas Tpyba (Teneckon) T3T-90x-0,5.
OcobeHHocTb Tpy6bl - 6Gonblioe yBenuuernue (M=90x) npu
MUHUManbHbIX  rabaputax (D=51MM,MuHMManbHas  AnuHa
310mMm).  [MosToMy  OOBLEKTMB  BLIMOMIHEH MO CXeme
TeneobbekTMBa, COCTOSILLENO U3 TPEX CKMEEHHbIX GrokoB Mo
OBE INUH3bl B KaXO0M (CM. puc.6) C aKBUBaNeHTHbIM POKYCHbBIM
paccTtosiHmeM nopsigka 600-700mm. ObopaunBaemasi cuctema -
npuamMa AGDGe C Kpblen, OKynsip - TPEXMUH3OBLIA C
yAaneHHbIM  3pavkoMm. Tpyba oOcHalleHa nopTaTUBHLIM
HacTONbHbIM LUITAaTUBOM WM MOXET yCTaHaBnMBaTbCs Ha ¢oTo
LwTaTMBax C npucoeavHuTenbHol peabbon 1/4" unu 3/8". Tpyba
f[aeT xopollee KavyecTBO W306paxeHus. 3ameTeH ronybon
Xpomatuam. Huskasi cBetocuna (avameTp BbIXOQHOMO 3padka
d=0,6mMm), noaTomy Tpyba MOXET WCNOoNb30BaTbCA Ans
HabntogeHun apknx obbekToB. Tpyba Bbinyckanach WM3tomckum
OMS B 80...90rr.

2 Pu
Onrmutcvan creria Spumeasiod mpyf TIT-90%5°

1,2 3= memsobsre Sponu mensobzenmuba;

4- elpavbarougan npusma Aése: 5- ovynap
3putenbHaga Tpy6aT3M-36x-1,20.
OObeKTMB - OBYX/IMH30BbIA CKNeeHHbI axpomat, D=45mm;
F=290mm, obopaumBatoLlas cuctema - npuama AbGe, okynsip -
CYMMETPUYHBIN  YeTblpexnuH3oBbin ¢ f=8mm. Tpyba paet
BbICOKOE KayecTBO W300paxeHuss C yBenuyeHvem [=36x.
Hepoctatkom sBRsieTcsl 3amMeTHasi 3acBeTka U300paxeHusi
OnukyloWwyMN  6necTAWMMN  BHYTPEHHUMU  MOBEPXHOCTAMM
TpyObI. Heobxoguma yCTaHOBKa NPOTMBOOPEOIBHBIX
anadparm. OcobeHHOCTb TPYObI - MUHUManbHBIA Bec 300r, T.k.
BCe AeTanu (Kpome ONMTUYECKUX W Kpenexa) BbIMOMHEHbl U3
nnactmacchl. Mimeet 6poH3oBoe rHe3go 8/3" onsa kpenneHus K
wratmey, Bbinyckanacb B 80...90rr.  wmstomckum  OMS.
3putenbHaga Tpyba 3730 «MUKKO».
OObeKTMB - LUECTUNMUH3O0BBIN TeneobbEeKTUB, COCTOALLMUA U3
wectn nuH3. OnTudyeckas cxema cxoxa c puc.6. CsetoBon
onamveTtp obbektmBa - 40mm. O6opauvBaemas cuctema -
npuama A6OGe, OKynsp - LUMPOKOYrOfbHbIA NSTUIUH3OBBIN
Opdne BTOporo Tuna. YsenudeHuve Tpybbl M=30x. KauecTBo
n3obpaxeHns Bbicokoe. Tpyba BbINONHEHa Ha OCHOBE
arnemMeHTHOW 6a3bl MapKLengepcknX MHCTPYMEHTOB, MO3TOMY
OHa OYeHb KOMMakTHa (anuHa - 175mMMm). HaBogka Ha peskocTb -
nepemMeLleHnemM oTpuuartensHoro 6rnoka 3 TeneobbekTnBa (puc.
6). Tpyba umeeT wWitatnBHOe rHe3no 1/4". Beinyckanack Tpyba B
80...90rT. ypanbCckum OMS, r. EkaTepuHbypr.
3putenbHaga Tpyba APCAT 30x75.
Ontuyeckas cxema Tak e cxoxa c puc.6. B coctas
TeneobbekTMBa BXOAUT MONOXUTENbHAs NUH3A - (POKYCHBIN
npeobpa3oBaTenb, KOTOpasd BKMOYAeTCHd B Xo4 Iyyew npuv
paccmatpuBaHunM 6nm3kmx npegmeToB. Tpyba nopTatuBHas
pasgBwxkHasi. Ouametp obbektuBa 75MM, yBenuyeHue Tpyobl
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=30x. ObopaumBatoLiass cuctema - NpU3MeEHHasi C KpbILLEen,
Tuna A66e, okynsip WMpoKoyronbHbIN. Tpyba cBeTocunbHasi ¢
BbICOKUM pa3speLLeHnem. NmeeT

«MHpyctap-11M» JIOMO 6bina BbinyweHa cepus Gonee
COBEpPLUEHHbIX  PEenpoayKUMOHHbIX  anoxpomatoB  «O-2»

wTatuBHoe rHesgo 1/4", 3/8". Tpyba
nosiBunach B 90-x rogax,
npoussoguTenb - kuesckun  OM3
"ApceHan".

OnucaHHble Bbille 3pUTENbHbIE TPYObI
4ncTo BM3yarbHble " He
npucrnoco6neHbl ans
doTorpadmpoBaHus 06bekToB
HabniopgeHns. B kayecTBe NnopTaTuBHbIX
TENeckornoB  MOXHO  McCronb3oBaTb
3puTenbHble  TPyGbl  HUMBENWPOB U
TeopgonuToB. [pubopbl Npowrnbix net

Oncnusecwas exera reneobsen
mubob muna, [IM-1°

BbiMycka He uMeloT obopauvBaoLwmx
cuctem [loppo BTOporo poga wunu npusambl Tuna Abbe.
Hanbonee uvacto BcTpeyatoTca  TpyObl  Npowu3BOACTBA
XapbKkoBckoro 3aBoga «Tounpubop» u  wustomckoro OMS3.
®doTorpaduyeckue Teneo6beKTUBbI
HanGonee npocTo NMOCTpoUTb TEMECKON Ha OCHOBE XOPOLLEro
doTorpadmyeckoro TeneobbekTmBa ¢ POKYCHbIM pacCTOSHUEM
cBbilwe 200MM 1 OTHOCKTENbHBIM (hOKYCHBIM paccTosHnem F/D
> 4. [Ina aTon uenu npurogHbl OGbEKTUBLI, NPeaHa3HaYeHHble
Ons uBeTHOW dhoTorpachum M uMelome COOTBETCTBYOLLME
copTta cTekna W npocBeTneHne. Mano npurogHbl cTapble
0ObEKTVBLI C CUMbHBIM MPOCBETMEHWNEM, MpeAHa3Ha4YeHHble
ans yepHo-6enon cotorpadum, T.K. B NPOXOASLLEM CBETE OHU
[aloT 3aMeTHYI0 XKenTylo OKpacky 0ObekToB HabniopgeHus ans
3TOW Lenu Takke Marno noaxoasT MH(pPakpacHble 06bEKTUBSI,
T.K. OHW WMEIOT CHWXKEHHOE paspelleHne W OalT 3aMeTHYH
XKenTu3Hy un3obpaxaembix o6bekToB. OHM xopowwu Ans

cneumanbHbIX — UCCNEAOBaHUA  MHGPAKpacHbI  CMEKTPOB
aCTPOHOMUYECKMX 0OBbEKTOB. M3 doTorpadmyecknx
TeneobbEeKTUBOB NpoLUmbIX ner BbIMycKa MOXXHO
pekoMeHaoBaTb cnepywoLume.
PoTO0OBLEKTUBEI TMna «Tenemapy, «JleHnHrpany.

OnTtuyeckas cxema 3Tux 06bEKTMBOB NMpuBeAeHa Ha puc.?. Mo
3TOM cXeMe BbINOMHEHbl  PoToOObEKTNB  «Tenemap-22»
(F=200mm; F/D=5,6), «Tenemap-2», «Tenemap-17» wu gap.,
npegHasHayeHHble Ans aspodotocbemkn. O6bEKTMBLI AatoT
BbICOKOE KayecTBO Wu3obpaxeHusi. O6bekTvB «Tenemap-22»
npegHasHayeH anst OTOMNSEHKM C pa3mMepom kKagpa 24x36Mm,
aspocoToobbekTMBLI KpotoT kagp 300x300mm.

(F=600mm; 750Mmm; F/D=10), «P®-3», «P®-4», «PP-5» c
OKyCHbIMW paccTosiHMAMMU cooTBeTcTBEHHO 300, 360, 450MM 1
F/D=10, «MM-1» c dokycHbiMu paccTtosHusmu 900,1200Mm,
F/D=15. OnTuyeckue cxembl 3TUX OOBHEKTMBOB MpuUBEAEHbI Ha

puc.9,10. BugHo, 4TO  OOBLEKTMBBI  BBIMOMHEHbI MO
CYMMETPUYHBIM CXEMaM.
MakcyToBckue TeneobbLEKTMBLI MTO-500; MTO-1000

CnpoekTpoBaHbl coBeTCkuM onTukoM MakcyTtoBeiv O.0. u
Hayanu BbinyckaTecd B 50...60rr.kpacHoropckum ~ OMS3.
OnTuyeckaas cxema 9TUX OOBLEKTMBOB MoAgoGHa cxeme,
npuBegeHHon Ha puc.1. 3T obbekTMBblI nonyyunu GonbLuow
npu3 Ha MexayHapodHow BbicTaBke B bpioccene B 1958r.
BMECTe C [ApYyrMMU OTeYeCTBeHHbIMKM (OTOOOBLEKTMBaMM.
MNpepgHa3HavyanMcb OHWM  ONA  3epkanbHbIX  oTOKamep C
npucoeaunHnTensHon pedbbon M39x1. PokycHble paccTosiHWA
00BbEeKTMBOB cooTBeTcTBeHHO F=500mm; F/D=8; F=1000Mwm;
F/D=10. Cpeon 00OLEKTMBOB KPACHOTOPCKOro  3aBoja,
CHabxeHHbIX Hagnucbto «Grand Prix», Bptoccenb, 1958r»,
BCTPEYAlOTCH BECbMa Ka4yeCTBEHHblE, KOTOpble MOryT ObITb
[OOCTOMHON OCHOBOW [ANsi M3rotoBrieHuss Tereckona. [lo3xe
Ka4ecTBO aTMX 06BbekTMBOB MTO-1000 HECKOMNBKO YXYALUMIOCH,
xoTsi cpean o6bektoB MTO-500 MOXHO BCTPeTWUTb XOpOLUue
ak3emnnapbl. [lanee paccmatpuBaemble OOBEKTUBBI Obinu
PEKOHCTPYMPOBaHbl U CTanu BbiMyckaTbCs Nog 0603Ha4YeHneM
«3M» (3epkanbHO-MeHUCKOBbIE). [N TeneckornoB OHM TOXe
"msrkoBaTbl".

PoTO0OBLEKTUBEI TMna «Tavp».
K HUM oTHocsiTcst hoTo0ObEKTUB «Tanp-3» Ans y3KOW MNEeHKW
(F=300mm; F/D=4,5), knHocbemouHbIi 06bekTnB «OKC1-300-1»
(F=300mm;  F/D=3,5), aspodoToobbektuBbl  «Tamp-30»
(F=300mm; F/D=4,5), «Tanp-16» (F=500mm; F/D=4,5), «Taup-

10» (F=750mwm; F/D=4,5).
OnTnyeckas cxema OOBLEKTMBOB
«Tavp» npuBegeHa Ha puc.11.
O6bekTB  «Tamp-3»  3aropckoro
3aBoja Takke ypoctoeH «Grand

Prix» B Bptoccerne, 1958r.

Wcnonb3yetcs B 3epkanbHbIX

oToKkamepax n dhoTopyXbe

Puc.7 - P § «DoTOCHalNEp,
Crnmuyecwas Cfﬁ“;i;ﬂfw‘f' Unmuveeras crema obBewnme ol npucoeauHUTENbLHas pesbba
{:_74;805. g , TRrEHan mung ., fecoap” | Huayemap® M39x1; M42x1. Bce ykasaHHble

06bekTVBbI «Tamp» JaloT BbICOKOE

PoT006BLEKTMBDI ™mna «HaycTapy.
O6bekTuB «Teccap» paspabotaH cdupmoint «K.Llericy B 1920r.
(cm. puc.8). B CCCP Bbinyckancsa nog Ha3BaHuem «/HgycTap».
WHTepec npepcTaBnsioT aspodoToobbekTmBbl «MHAycTap-52»
(Te xe napameTpsbl), BblMyCKaBLUMeCcs B 60rr.
Ons nonurpadmyeckon NPOMbLILLNIEHHOCTM CcoO34aHa cepusi
anoxpoMaTUYecKnx penpoayKTUBHbLIX 06beKTNBOB «Apotessap»
(Fepmanus). B CCCP B 60 rr. JJOMO 6bina BbinylleHa cepust
aHanornyHblx anoxpomatoB «WMHayctap-11M» ¢ doKyCHbIMK
pacctosHuammn F= 300; 450; 600; 750; 900; 1200MM w
OTHOCUTENbHBLIM (POKYCHLIM paccTosiHneM F/D=9. OGbekTuBbI
MMEIT BbICOKOE  pa3pelleHue, KayecTBO  M300paxeHus,
opTocKomuyHbl. CHabXeHbl MpucoBbIMM  Auvadparmamv  ©
OTHocuTEeNbHbIMU oTBepcTusiMu D/F =1:9-1:32. B komnnekte
MMeIoTCS BbICOKOKaYeCTBEHHbIE Mrockue 0bopoTHbIe 3epkana ¢
HapY>XHbIM MOKPLITUEM, KOTOPbIE TaKKe C YCrexom MoryT GbiTb
1cnonb3oBaHbl B TEneckonocTPoeHUu.
PoTo0b6BLEKTHBEI Mna «O-2», «PDy», «M-1».
Heckonbko nozxe (70rr.) B CCCP B3ameH 00ObekTMBOB

Ka4yecTBO M300paxeHnss U MoryT
ObITb XOpOLUe OCHOBOM AnA niobuTenbckoro Teneckona.
BonbLWMHCTBO U3 HUX cHabXeHbl MpUcoBbIMU Anadparmamu.

PoTo0bBLEKTHBEI Tmna «HOonutep».
OnTnyeckasa cxema GonblUMHCTBA TENEOOBLEKTUBOB 3TOrO TUNa
npuBedeHa Ha puc.12. K HUM OTHOCHATCS TeneobbLEKTMBbLI
«HOnutep-11» (F=135mm; F/D=4), «Onutep-21» (F=200mm;
F/D=4), «lOnutep-36» (F=250mMm; F/D=3,5). 3Tn 0b6BbEKTUBLI
CNpOeKTMPOBaHbl Ha OCHOBE HeMeLKoW cepun OObEKTUBOB
«30HHap», BbiNyckanucb kpacHoropckum OMS3, 3aBogom
«ApceHan», obnagaloT BbICOKUM paspelleHVeM U Ka4yeCTBOM
n3obpaxeHus. MpegHasHavyanvcb Ansi 3epkanbHbiX doTokamep
C npucoeauHuTensHon pesbboit M39x1; M42x1, a Takke Ans
LUIMPOKOMMEHOYHbIX 3epKkanbHbIX annapatoB Tuna «Kues-6C»,
«Knes-60», «Pentacon Six».
PoTo0bBLEKTHBEI Opyrmx TUNOB.
Xopowme pesynbTaTbl MOMyYalOTCHd NPU  UCNOMb30BAHWM
TpaHcdokaTopoB (3ymoB) 3aBoga «ApceHan» «[paHT=11»
(F=80...200mm; F/D=4,5), cnpoekTupoBaHHbIX Afsi  Y3KOn
nnexkn, a Tawke «MC Tenectap-5b» (F=250mm; F/D=5,6),
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npegHasHayYeHHbIX AN LUWPOKOW  MIEHKW,  BbiMyCKaeMbIX
KMEBCKMM 3aBoaoM «ApceHany. LUupokonneHoyHble 06bEKTUBDI
Cc bafioHeTHbIM XBOCTMKOM Tuna «b» ygoOHbl Takke TeMm, 4To
OHM MMelT aganTepbl K hoTokamepam c pesbbon M42x1 u
baiioHeTaM dpoToannapaToB «Kues-19». BesycrnoBHo, ecnu
NO3BONSIOT CPEACTBa, MOXHO MCMONb30BaTh ANTMHHOGOKYCHbIE
Ka4yeCTBEHHble TeneobbeKT1Bbl MHOCTPaHHbIX (PUPM.

axpomatoB U anoxpomatoB. Tpyba konnumatopa C
Kpemanbepon u okynsipamu npeacTtaBnsieT cobov roToBbIN
Teneckon. HeobxoguMo nuWb  U3rOTOBUTb  MOHTMPOBKY
(wTtatmB), T.K. TPyba KonnMmartopa KpenuTcs ropu3oHTanbHO Ha
ONTUYEeCKOn cKkambe.
Havnbonee nogxogswmmmn  aBrsoTcs  Tpybbl  GonbLumx
KonnMmaTopoB ontuyeckux ckamen OCK-2 n OCK-3. Ckambs

e
_--i*'"

OCK-2 ocHaweHa KkonnMMmaTopom C

ABYXJIMH30BbIM HECKNEeeHHbIM
axpomaTnyecKum 06bEeKTVBOM

E ®payHropepa D=150mMMm, F=1600mm.
________ Ckambss OCK-3 umeeT aHanornyHbin
e obbektns  D=100mMm,  F=1000mm.

ﬁ HavnGonee pacnpocTpaHeHsbI
KonnumaTopel c hOKyCHbIM

pacctosHuem F=600; 1000; 1200;

—=T . A, 42 1600; 2500; 3000mM. O6beKkTUBbI

Oamuveckon erema St Ormuceckan cxems Sascwim KOMMMMaTopoB nawot BbICOKOE

omba resecdgevmudiol mena T-‘E}.:_:l.-:p' omba e — =~ KayecTBo N306pakeHVs.
S LIl el T E‘.’;& ¥

e _reneodzexmabol rwna, tonures” Wtak, npuoBpeTsi 3a [OCTYMHYIO LEeHy

unm ucnonb3ays CnMcaHHbIi

Wcnonb3oBaHne  TerleKOHBEPTEPOB U OKYNSIPHbIX
npucTaBokK

PoKycHOe pacCTOsiHMe OMNUCaHHbIX Bbille TeneoObeKTMBOB
MOXHO YBENUUWATL B ABa pasa, eCnv NPUCOEAUHUTb K HUM
ABYKpaTHble TenekoHBepTepbl, BbiMyCcKaBLIMECA XapbKOBCKUM
3aBogoM «Tounpubop» u Kueckum 3aBogom «ApceHan».
TenekoHBepTep npeacTaBnseT COOOM BbICOKOKAYECTBEHHYIO
YeTbIpex-LUeCTUMMH30BYIO oTpuLaTenbHyto ONTUYECKYIO
cuctemy, yCTaHaBnvBaemyto 3a 06BbekTMBOM n
yBenuumBaLLyto ero gokycHoe paccrosHue. CrniegoBaTtensHo,
OH npeacTaBnseT cobon BapuaHT nNuMH3bI Bapnoy, koTopas
ncnonb3yeTcs B TENecKonocTpoeHun. BoinyleHbl AByKpaTHbIE
TenekoHseptepbl MC K-1 kueBckuM 3aBogom «ApceHan» C
npucoeanHuTenbHon pesbbont M42x1, TenekoHBepTepbl MC K-
66 Ans WMpOKONMEeHOYHbIX (HOTOOOLEKTUBOB C GalioHETOM
™Mna «b». 3T TenekoHBepTepbl Takke BbIMyLLUEHbI KNEBCKMM
3aBoaom «ApceHany.
JTio6oin hoToo6BEKTUB C NpUcoeauHUTENbHON pe3bboin M42x1
MOXeT OblTb MpeBpalleH B KOMMAaKTHYIO 3puTenbHylo Tpyby
(Temeckon) Npy MOMOLLM OKYNSIPHbIX NPUCTaBOK, BbIMYLLEHHbIX
XapbKOBCKMM  3aBOAOM  «Tounpubop» W MbITKAPUHCKUM
3aBOJOM ONMTUYECKOro M42x1 cTekna.
OkynspHas npucTaBka XapbKOBCKOro 3aBoga «Tounpubop»
npeactaBnsieT cobol Npu3MeHHyo obopaynBaloLLylo CUCTEMY
Mappo BTOPOro poAa, COEAVMHEHHYI0 C YeTbIPeXTMH30BbIM
CUMMETPUYHBIM OKYNAPOM, MMeLWMM ¢OKyCHOe pacCTosiHWe
f=8mm. T[lpuctaBka oYeHb KOMMaKTHa, AaeT npekpacHoe
Ka4yecTBO nsobpaxeHns. OHa BbIMOMHEHa Ha anemMeHTHoN 6ase
Mapkwengepckmx npubopos. HepoctaTok - Mmanoe none
3peHus. [MNpucoegunHutenbHas pe3bba k 0bbekTuBy - M42x1.
JIbITkKApUHCKMA ~ 3aBOA,  OMTMYECKOTO  CTekna  BbIMyCTWN
OKynspHyto Hacagky «Typuct-®Jl» ¢ npucoeanHUTENbLHON
pe3bboli k obbekTuBy M42x1. Hacagka npeactaBnsiet cobon
obopaunBaloLLyl0 NIMH30BYKD CUCTEMY, COCTOSILLY M3 [OBYX
CKMeeHHbIX OnoKoB, WM CUMMETPUYHOMO YeTbIPEXITMH30BOIO
oKynsipa C 9KBUBAreHTHbIM (POKYCHbIM paccTosiHnem f=9mm.
Hacagka gaet xopollee kayecTBO M300paxeHus u BGonbluoe
none 3peHus.
MOXHO M3roTOBUTb OKYMSIPHYIO NPUCTaBKY CaMOMY, UCMONb3ys
rotoBble oOKynsipbl. Haubonee nopxopswmMn  SBRSOTCA
CMMMeTpUYHble OKynspbl. Hanbonee nogxogswmmmn sBnsoTCA
CYMMETPUYHbIE OKYNSpbI K Bronornyeckum mukpockonam 15C ¢
yBenuueHneM 15x. OHu umetoT Gonbluoe none 3peHus. Jyyile
BCEro VMMeTb KOMMMEKT OKynspoB KenbHepa ¢ yBenuueHnem
M=6x; 8x; 12,5x; wn okynap O3pdne BTOpOro Tuna cC
yBenuyeHmem [=14x, KOTOpble NPUMEHSATCA B MMUKPOCKOMax
MBC-1, MBC-2 crtaporo Bbinycka (JTOMO) n coBpeMeHHbIX
mukpockonax MBC-9; MBC-10  (llbiTkapuHCckuin  3aBoa
ONTMYECKOro cTekna).
Tpy6bl konnumaTtopoB. KonnvmaTtop - NpOeKUMOHHbIN npubop,
NpPOeKTMPYIOLWMIA  n3obpaxeHne  3Be3gbl UMM MUpbl B
B6eckoHeYHoCTb. JTO Wu30bpaxeHuMe paccmaTpuBaeTcs npu
rnomoLM unccrnegyemoro obbektuBa, U no ero abeppaumam
fAenaeTtcs BblIBOA O kadecTBe obbektuBa. B cuny aToro,
KayecTBO 0OBbEKTMBa KONMNMMaTopa AOMKHO ObiTb MAearnbHbIM.
Takne 0ObekTVBbI  MOAGMPAOTCA M3 aCTPOHOMMUYECKUX

noaxoaalyin OBbEKTUB, MOXHO Ha €ero OCHOBE MNOCTPOUTb
Hennoxow Teneckon Ansi HabnogeHns u dgoTorpadupoBaHUst
3BE3HOro Heba.

BuHoknun

BvHokNb npeacTaBnseT coboi CABOEHHY 3puTenbHYyo Tpyoy,
no3BonsiloLLy0  Habnoaate € yBENUMYEHWEM  yAarneHHble
npegMeTbl  OBYMS [fasamMy M CO3[alollyld  06bemHoe
n3obpaxeHne npegmeToB. HebGOMNbLLION, NErkuin, CBETOCUIbHbIN
c 6GonbluMM MonemMm 3peHusi, OalolMii BbICOKOE KayecTBO
n3obpaxeHns  OUHOKNb  JOCTaBNsSeT  yAOBOMbCTBME B
TYpUCTUYECKOM Moxode, B TeaTpe romoraeT B HayyHoW
akcneguuuy,  Heobxoamm B GOEBbIX  YCMOBUSIX  Kak
HabnaaTenbHbI U AanbHOMEpHbIA Npubop. BuHokNb Takke ¢
YyCMexXoM MOXEeT UCMonb30oBaTbCs AnA HabnoaeHust 3Be3HOro
Heba.

BrHOKNb mosiBUNCA cpasy e nocrne n3obpeTeHns 3puTenbHON
Tpybbl, T.e. B Hayane 17 Beka. [lepBble 3puTenbHble TPYObI,
coctosime U3 ANUHHOMOKYCHOW  MONOXWUTENbHOW  MMH3bI
06beKTBa KOPOTKOGPOKYCHOM paccemBatoLLent NMH3bI OKynspa,
noseunuce B lonnaHauu. Takas Tpyba Oonee m3BecTHa Kak
Tpyba [anunes, T.k. OHa CMNPOEKTMPOBaHa, W3roTOBIEHA WU
onvMcaHa 93TMM WTanbsSHCKUM Yy4eHblM Ans  HabnogeHus
3Be3gHoro Heba. BuHOKNb, cocToAWMA M3 ABYX Takux Tpyo
n3BecTeH Kak ranvneeBscKkun unm NpPOCTOW.

FanuneeBckne 6UHOKNK

KayectBo 3puTenbHbiX TpyO, B TOM 4uCrie U ranuneeBCKuX
OuHOKnew, cywecTtBeHHo Bo3pocno B 18 Beke, korga
aHrnuncknin mactep-onTuk [. JonnoHa onbITHLIM NyTem co3aarn
OBYXIIMH30BbIA  aXpOMaTUYECKUA OBGBEKTUB, COCTOSILLMIA U3
NONOXUTENbHON N OTPULATENBHON JIMH3 Pa3HOM OMTUYECKON
cunbl U aucnepcun (cnocobHocT pasnuyath Genbli cBeT B
crnekTp). Teopusi 3puTenbHbiX Tpy® pasBuBanacb Takum
M3BECTHbIMM Y4YeHbIMW pasHblX cTpaH kak [. [anunen, W.
Kennep, P. Oekapt, X. oureHc, V. HetoToH, J1. Sunep, M. B.
JlomoHocos, WM. ®payHrodep, B. Tepwens, K. laycc, O.
PpeHenb, X. Abbe, M. Pygonbd n gp. OnTrKo-MexaHnyeckas
NPOMBILLIIEHHOCTL BeAyLMX CTpaH Ha Gase 3TUX Hay4yHbIX U
MHXEHEPHbIX pa3paboTok co3gana Cceputo  NpeKpacHbIX
onTMyeckux npubopoB, B TOM uucrie U OMHOKNEN.
Ha puc.1 nokasaHa onTuyeckasi cxema TPyOKku ranurneeBcKoro
6uHokns. BuHOKNb cocTouT M3 AyxnuH30BOro cobupatoLlero
CBET CKIeeHHOro 06beKkTMBa U O4HONIMH30BOMO paccenBatoLLero
okynsipa YBenuyeHue GUHOKMS paBHO OTHOLLEHUIO (POKYCHOro
paccTosiHusi o6bekTuBa K (POKYCHOMY paCCTOSIHUIO OKynsipa.
[eomeTpuyeckas AnvHa TPyOKM paBHa pasHOCTU (POKYCHbIX
paccTosiHMi o6bekTuBa 1 okynsipa. CBeT 3 okynsipa GUHOKNS
BbIXOAUT Y3KUM MNapannenbHbiM My4ykoM U nonagjaeTt B rnas.
BvHOkNb  paeT  npsAMoe  yBenuyeHHoe — M3obpaxeHue
yAaneHHoro npeaMeTa, YTO co3daeT UIM3UI NPUOIKEHUS.
N3obpaxeHune, co3naBaemoe 6uHoknem [anunesi, Henb3s
CMpOEKTUpPOBaTb Ha 3KpaH, MaTOBOE CTEKNO, B HEro Henb3si
BHEAPUTLCS  U3MEPUTENBHOW  CETKOW, 4TOObI  M3MepUTb
HabntofaemMble NpegMeThl, T.e. Takoe U3obpaxkeHne MHUMOE, U
CTpouTCS B HalleM mMo3ry briarogaps rnasy.
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Onmuvecwan cxera tpydes lamunen
1- obeenrul; 2-oxynAp

BuHoknb anunes vmeeT psaa NONOXWTENbHbLIX KavecTB. JTO
npocToTa, [JeleBM3HAa W KOMMAKTHOCTb  KOHCTPYKLWW.
MuHumansHoe KONM4ecTBO OMTNYECKNX netanen
obycnaenueaeT NoTepu cBeTa Ha OTPaXeHWe W MOornoLieHne B
ctekne. bnarogapsi atomy n3obpaxeHve, faBaemMoe XOpPOLUMM
ranuneeBckuM BuHoKnemM, OYeHb ApKoe, yeTkoe
"GpunnuaHtoBoe”. [lo3TOMy 4acTo ranuneeBckue OWHOKIU
MCMonb3yoTCSA B Ka4eCTBE CyMepeyHbIX, HOYHbIX BO droTe. Ho
OuHoknn  [anunes wmeloT Manoe nmnone 3peHns, T.K.
nsobpaxeHne obbeKTMBa, paccmaTpuBaemoe 4epes OKynsp,
MHUMOE, HaxoauTbCs TNyOOKO BHYTPWU OWHOKNSA, ero Hernb3s
COBMECTUTb CO 3payvkoM rnasa. HabniogeHve B ranuneesckun
OUHOKNb HaNoMWHaeT HabnoaeHVe Yepes 3aMOYHY0 CKBaXUHY,
Korga oG3op O4veHb orpaHuyeH. Yem Gonblie yBenuMyeHve
OuHOKNA, Tem rnybxe nsobpaxeHne oObEKTUBA, TEM MeHbLue
none 3penus. Moatomy Tpybbl u GuHokNM anunes He paioT
bonblnx  yBenuyeHun (He 6Goree 6x...8x). MHumoe
nsobpaxeHne He MNO3BOMSAET MWCMOMb3oBaTb B OWHOKMeE
n3MepuTenbHbIX ~ CeToK, T.e. UCnonb3oBaTb ero  Kak
N3MEepUTENbHbIN npubop.
CoBeplueHcTBoBaHMe [anuneesckux OwHOknen BegyT B
HanpaBMeHnn yBenuYyeHWss UX CBETOCWUMbI, Mons 3peHus. [ns
3TOr0  YCIOXHSIOT 0OBLEKTVB, OKyNnsp, WCMNOMb3yloT Marble
yBenuueHust (2x...4x), T.e. MbiTaloTca NpubnmanTb "3amouyHyio
ckBaXuHy" Kk rmnasdy 6e3 yxydleHus KavecTBa M300OpakeHus.
OenaT BMHOKNM C BHYTPEHHeN (DOKYCUPOBKOW, T.e. HaBoaka
Ha pe3kocTb obecneymBaeTcs BHYTPEHHUMW MNOABWKHLIMU
NMH3aMK oKynsapa. OTO NO3BONAET CHU3WUTL rabapuTel U mMaccy
BUHOKNSA, BLINOMHUTDL €ro0 FrepPMETUYHbIM, MblNe3aLumLLEeHHbIM.

Ha pwvc.2 nokasaHa ontuyeckas cxema ranuneeBckoro GuHokns
Bro2 4x36(61HOKMb ranvneeBckun c BHYTPEHHEW
OKYyCMPOBKOW, BTOpasi MOAEnNb, YBenuyeHwe 4x, AvameTp
obbekTBa — 36MM) MPOM3BOACTBA IbITKAPUHCKOTO 3aBoAa
OMTUYECKOrO CTekna, a Ha puc.3 — onTuyeckas cxema
LwmpokoyroneHoro  6uHokna  BI  2,3x40 npowsBoacTBa
3aropckoro  OMTUKO-MexaHu4yeckoro 3aBopa. Hasogka Ha
peskocTb OUHOKNS puUC.2 OCYLLECTBMSIETCS MEpPEMELLEHNEM
BHYTPEHHEW InWH3bl OKynapa. bBuHoknb puc.3 oTnuuyaetcs
BbICOKMM Ka4yeCcTBOM u3obpaxeHus v 6GonbluMM yrriom nons
3peHus  (28°).XopownMn  ONTUYECKUMU  XapaKTepucTukaMmu
obnapaet n GuHoknb BIrd2 4x36, O6a GUHOKIS NPOCBETIEHDI.
3puTenbHble TPyOkM [anunes yacTto MCMONb3ylT B KayecTse
cpefacTBa W3MEHEHWUS| YBEMUYEHUS MUKPOCKOMOB, 6onbLlumx
3pUTENbHBLIX TPYO, rAe OHWU UCMOMb3YHTCA Kak OGonbluve
onTuyeckune y3nbl.

I

Onmuwecwios -:'.raw::.- moyba
duwoicnn BMP2 4x 36

Mpu3amMeHHbIe GUHOKNHU

31K GuHOKNYK, MMetoLe Bonblune YBENUYEHUS 1 NONSA 3peHUs,
co3[alTca Ha OcHOBe aHTunoda Tpybe [anunes — TpyObl
Kennepa. Ontuyeckass cxema Tpybbl Kennepa nokasaHa Ha
puc.3. [MepeBepHyTOe,  OeicTBUTENbHOE  U30DOpaxeHve
npegMeToB, co3gaBaemoe obbekTMBoM 1 B ¢hoKkanbHON
NrOCKOCTH, paccMaTpuBaETCs Mpy MOMOLUM CUMbHOW Mynbl —
okynspa 2. B u3obpaxeHne npegMeTOB MOXHO BHEAPUTHLCS
N3MepUTENbHON CETKON U U3MEPUTb pa3Mepbl 3TUX NPeaMeTOB,
npuyem ceTtka OyneTr 4eTko BuAHA Ha (OHe MNpeaMeToB.
TepmopatuvMk BHeOpeHHbI B u3obpaxeHve npegmeTa,
Nno3BossieT U3MepuTb TemMnepaTtypy npegmeTa, u T.4., T.e. Tpyba
Kennepa MoxeT ObiTb MCMOMb30BaHa Kak W3MEPUTENbHbIN
npuobop.
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Onmuvecsas Exze.-r;; fog = et )
Ouwoxmr BLL 2 3x40

M3 okynsipa cBeT BbIXOAUT MapannenbHbIM My4koM v nonagaet
B rma3. OTOT nNyyoK KPyrmbll W NpeactaBnsetr cobow
YMeHbLUEHHOE M300paxeHne o6bekTBa, JaBaeMOe OKYIIsipOM.
3710 n3obpaxeHne pearnbHO, OHO MOXET ObITb CNPOEKTUPOBAHO
Ha 9KpaH, MaToBOe CTeKNo, W3MepeHo. JTO n3obpaxeHue
Ha3blBaeTCs BbIXOAHBIM 3paqkom TpyObl (BXOOHOM 3payok -
CBETOBOW AMaMeTp onpaBbl 06bekTuBa). BbixogHOM 3payok Kak
Obl MoBMCaeT B BO3[yXe Ha OMpedenieHHOM PacCTOSHWUKM OT
NOBEPXHOCTU MocrneaHer NuH3bl OKynsipa. 3TO paccTosiHue
Ha3blBaeTCA ydarneHueM BbIXOAHOrO 3payka W onpepenseTcs
KOHCTPYKUMEN OKynspa. YAaneHHbI BbIXOAHOW 3payvyoK Tpyobl
pomxeH ObiTb COBMeLleH co 3paykoM rnasa. CosmelleHue
3payka rnasa C BbIXOAHbIM 3payvykoM TpyObl pPaBHOLEHHO
rMoMeLLeHNtio masa B 00bekTuB, T.e. rMna3 HabnogaeTr 3a
npeaMeTaMu HenocpeacTBEHHO Yepes onpaBy obbekTuBa, 6e3
nomex. Addekta "3aMOYHOW CKBaXKMHbI' HET B OTNM4YME OT
Tpy6bl lanunes. 3TO CWMbHO YBENMUMBAET MOne 3peHus,
Habntogatens kak 6bl NonagaeT B NPOCTPAHCTBO U306paeHui
W BUOMT yAaneHHble npegmeTsl BONM3W, Kak B BOMLEOHOM
mupe. K coxaneHnuto, 4enoeek He Hayyunca genatb
LLUIMPOKOYrOSbHbIE OKYMSPbI, 9KBMBANEHTHbIE MO MOMI0 3pEHUs U
KavecTBy un300paxeHus 4enoseyeckomy rnasy. [loaTomy B
hoKanbHOM MMOCKOCTW OKynsipa NpUXoauTCs YyCTaHaBnuBaTb
nonesyio auadparmy, obecrneumBalolMe BbICOKOE KavyeCTBO
n30bpeTeHnss No BCeMy MOMI0 3peHus, AOoCTaBnsAlT Gonblioe
YAOBONbCTBME NpU  HAbNoAeHWM B ONTUYECKWA  npubop.
YBenuyeHne Tpybbl Kennepa paBHO OTHOLIEHWUIO (HOKYCHOFO
paccTosiHus obbekTBa K (DOKYCHOMY PacCTOSHMIO OKynspa,
UM OTHOLLEHWIO AnameTpa obbekTMBa K AnamMeTpy BbIXOAHOro
3padka. OnTuueckass anuHa TpyObl Kenmepa paBHa cymme
OKYCHbIX paccTosHuiA obbekTMBa W OKynspa, T.e. Tpyba
Kennepa anvHHee TpyGbl Manunes npy BCeX NPoYMX paBHbIX
YCOBUSIX.

Tpyba Kennepa B Buge, wusobpaxkeHHOM Ha puc.4,
ncnonb3yeTcs B Terneckonax u MUKpockonax, rae Aonyckaetcs
nepeBepHyToe nsobpaxeHue. [OenictBrUTENBHO, npu
HabniogeHun 3Be3dbl  He  MMeeT  3HayeHusl, 4YTO OHa
nepesepHyTa. [pn HabniogeHnMn B MUKPOCKOM  Mpolue
nepeBepHyTb CaM npeaMeT, HaxoAsLWMACS, Kak npaBuno, Ha
npegmeTHoM cTekne. Mpu HabnogeHun Ha3emHbIX NpeamMeToB
Heobxoaumbl  obopauymBalolwne  ONTUYECKUEe  CUCTEMBI,
npespallatoLme Tpydy Kennepa B 3putenbHyto Tpyby, GUHOKIb.
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CyLlecTBYIOT NWH30BblE U MNpU3MEHHbIE ObopavnBatoLLme
cuctemMbl. Hanbonee pgpeBHwe M npocTble — nuH3oBble. Ha
puc.5 nokasaHa Tpyba c NnH30BOWM obopaumnBatoLLel CUCTEMON.
OenctButenbsHo, o6bekTMB 1 U NEpBbli  KOMMOHEHT 2
obopayvBaoLelrt CUCTEMbI COCTaBMSAT MEPBY 3pPUTEMbHYHO
Tpyby Kennepa, pawoowyio nepeBepHyToe u3obpaxeHue
npeameToB. KomnoHeHT 3 (oGbekTuB) n okynsip 4 - BTOpast
3puTenbHas  Tpyba, ewe  pas nepeBopayvBaoLas
n3obpaxeHve. B pesynbtate Tpyba faeT npsmoe yBenuueHve
n306paxkeHns NpegMeToB, T.e. SIBMSIETCS 3eMHON 3pUTENbHOMN
Tpyboi. fABHbIM HedocTaTKOM Takonm Tpybbl sABnsieTcs ee
fonblwas agnvHa. buHoknu Ha 6ase Takux Tpyb BCTpeyvaloTcs
penko ns-3a mx 6onbLInX pa3mMepos.

Haunbonee yacto BcTpevaroTcss GUHOKNM ¢ npuamamu [loppo.
Takve OWHOKNM BrepBble MacCOBO Hayana MpOU3BOAUTL
Hemeukas cupma Kapna Lencca, noatomy OHM 4acTto
Has3bIBalTCA LIeMCCOBCKUMMU. Mpu3meHHbIe OMHOKN
BbIMYCKAOTCA C YBENUYEHUSMU, HaXOOSALWMMUCS B LUMPOKMX
npegenax. YsenvyeHuss 4o 6x cyutalotcs ManbiMu, 6x...10x —
cpegHumy, Bblwe 10x — Gonbwumn. BeTpeyatotcss GUHOKNN €
yBenmyeHnem 25x n BbILLE.
[nsa noBblleHWs 06 bEMHOCTY M306paxeHust yBenuyunearT 6asy
00bEeKTVBOB, ANA Yero MPUMEHSIOT MPU3MEHHbIE CUCTEMbI C
OOnbLUOM MepuUCKONMYHOCTBIO. K TakuM cuctemam OTHOCATCS
obopauvBawowme cuctembl ¢ npusMamu JlemaHa. Takas
cucTeMa nokasaHa Ha puc.7. MaBectem NATUKpaTHBIA CKNagHon
OuHokNb "CTeHop" C MOBBLIWEHHOW NNAacTUHKOW  hupMbl
K.Llercc, B KOTOPOM MCNofb30BaHbl Npuambl JlemaHa. Takas
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MOJHbI KOMMNaKTHbIe
NPU3MEHHbIE OMHOKIN
CcpegHux yBeJ'IVNeHVIlZ,

6a3sa 06GBbEKTMBOB n
OKYNsipoB Yy  KOTOPbIX

B 6uHOKNAX Yalle NpUMEHsIIoTCS NpU3MeHHble obopayunBatoLme
CUCTEMbI, UMCronb3yowme 3PPEKT MOMHOr0  BHYTPEHHErO
OTpaXeHWs cBeTa B CneKTpanbHbIX npuamax. MHorokpaTHO
oTpaxasicb B npuamax, nsobpaxeHume obopaumaetcs Ha 180°,
T.e. CTAHOBWTbCA MpAMbIM. Hambonbluee pacnpocTpaHeHve B
OUHOKNAX MNONYYMNN MPU3MEHHbIE CUCTEMbI, NPEANOXEeHHbIe
®paHuysckum  ontukom  [loppo U pycCKMM  OMTUKOM
ManadpeeBblM, a Takke Hemeukum ontukom 3. Abbe.
Ha puc.6 nokasaHa npuameHHas obopauyvBarolas cuctema
Moppo nepBoro (a) u BTOoporo (6) poaa. [lpsimoyronbHble
npu3mbl, COCTaBMSIOLME CUCTEMY, YCTaHOBMIEHbl WM C
BO3AYLWHbLIM  3330pOM  MeXAy HUMMW, WU  CKNeeHbl B
NPU3MEHHBIN 6rok. Ob6opaunBatoLLasi cuctema
yCTaHaBMMBaeTCsl B CXOOSILLEMCS CBETOBOM My4yke Mexay
06BLEKTVBOM M OKynsapom. M3-3a CrMoxHOro nyTu CBETOBOrO
nyyka B Mpu3mMax 3amMeTHO YyMeHbLUaeTCs AfMHa 3puTenbHON
Tpybbl. BuaHo, 4TO CBETOBOM Iy4 MOCMNE MPOXOXAEHUS
obopauvBarollei CUCTeMbl CABUraeTcs napannefibHo cam
cebe, T.e. Takasi orpaHuyMBaioLLas cuctema 3putenbHon Tpybe
co3fjaeT NepuUCKONUYHOCTb, KOrAa OGBEKTMB 1 OKYNsp CABUHYTHI
Apyr OTHOCWUTeNnbHO Apyra. 37O npupgaeT  MNpU3MEeHHOMY
6uHoknio ¢ obopaumBartollein cuctemon ¢ obopauumBatoLLen
cuctemoin [oppo  xapakTepHbll BuAg, Korda OObLEKTMBBI
pa3BefeHbl LUMpe OKyNnsApoB (Ha BENMWYMHY MEPUCKOMUYHOCTH).
B aTOM cny4yae roBopsiT, YTO rrnasa O6BbEKTUBOB (PacCTosiHWE
MeXay ocsiMu 0ObekT1BOB) Gornblue 6a3bl okynsipoB. BUHOKNL ¢
TaKAMW  XapakTepucTukamu [aeT MOBbIEHHYD OObEMHOCTb
13006paxeHunsi, NN UMeeT NOBLILLIEHHYI0 NNacTUHKY. BuHOKNb ¢
MOBbILLEHHOW 06BEMHOCTBIO XOPOLU Npy HabnaeHUN NpMpoab
B NoneBbIX ycnoBusx (nonesow 6uHoknb). HaobopoT, B TeaTpe
noBbILLEHHasi 06 beMHOCTb BOCMPUSATMIO COBbITUIA Ha cueHe. B
3TOM criyyae Tpybku GUHOKNS COEAMHSIOTCS LUAPHUPOM Tak,
yTOObl 6a3a 06bLEKTMBOB Oblna MeHblUue 6a3bl OKynspoB. JTO

yMeHbLuaeT 06bEMHOCTb, co3faBaemMyto BuHoknem
(TeaTpanbHbli  GuHOKNL), W  OenaeT 6uHOkNb  Gonee
KOMMaKTHbIM.

odvHakoBa, T.e. Tpybbl y
Takux GUHOKNEn npsimble. B Takmx GUHOKMSX MCMONb3yloTcs
obopauvBalowe nNpuaMbl  C  Kpbllleil, He co3galolime
NEPUCKONMUYHOCTMW. Takum CBOWCTBOM obnagatoT
obopaunBatoLme npusmbl A6Ge, n3obpaxkeHHble Ha puc.8, unu
noaobHole uMm. TakMe OWHOKNM  4acTO  BbINOSIHATCA
repMeTUYHLIMU C BHYTPEHHel hOKYCUPOBKOM, korga HaBonka
Ha pPes3KoCTb OCYLLECTBNSAETCA nepemMelieHnemM BHYTPEHHErO
KOMMOHEHTa oKynspa.

ﬁtﬁfj_.ﬂt'.'uuﬁc:r.r-mqan CLo-
MEMa O AOUIOW JTemoMa

MogHblMM cTann GuHoknM ¢ BeccTyneHvaTbiM NepemMeHHbIM
yBenunyeHvem (8x...20x; 12x...60x n gp.), T.e. TpaHCHOKaTOPbI
unu "3ymmebl". lNMepemeHHoe yBenunyeHne AocTuraeTcs niaBHbIM
rnepeMelleHeM fIMH30BOrO 6rioka, MOMELLEHHOro  Mexay
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NPU3MEHHON CUCTEMOW M OKynspoM. OTu Gnoku AByx Tpybok
GUHOKINA KUHEMATMYeCKU CBsA3aHbl MPU MOMOLUM LIEeCTEPEH U
nepemeLLaloTcs  CMHXPOHHO. HepgoctaTkom Takux OuHoknen
ABNAeTCS HeobXOOMMOCTb YCTaHOBKM WX Ha LWTaTMB Npu
UCrnonb3oBaHWM  GOMbLUMX  YBENMYEHUW, 4YTO He Bcerga
npegycmoTpeHo. HabniogeHne ¢ pyK npu Takux yBemnmuyeHusix
3aTPyOHUTENBHO UM3-3a ApoXaHus OGUHOKNA 1 M3o6paxeHnst
npegMeToB. Kpome TOro, He nMpuM BCEX YBENMYEHUAX
obecneuvBaeTcsi BbICOKOE Ka4yecTBO M306paxeHus n GonbLuoe
none 3peHusi.

MexaHu4yeckoro 3asoga (NpuaMeHHble ¢ npuamamu [loppo
nepsoro poaga tuna "bepkyt" B 7x35; BrL 10x50; Bl 10x50;
By, 12x40; BriY 15x50; BriL 20x50; BriL 25x70 wn gp.),
M3IOMCKOTO ONMTUKO-MexaHudeckoro 3aBoga (BOC-1 7x12; BOC-
2 5,2x12; BM7x; BMb5,2x cootBeTcTBeHO7X12 1 5,2x12).
BykBeHHO-uMppoBble 0603HavyeHuss B OWHOKNSX  MMeloT
cnepgywowmn cmeicn. MNepBas 6ykBa b - GuHoknb, BTOpas [ -
ranuneeBckun unu N — npuaMeHHbI GUHOKNb, TpeTbst K —
KOMNaKTHbIN, YeTBepTas bykBa — HasHaveHve nnm ocobeHHOCTb
6uHoknsa (M - nonesow, T — TeaTpanbHbIn, C — CNOPTMBHBIN, B —
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BbICOKOCBETOCUINbHBIA, B — Gomnblworo ysenuyenus, LW —
LUMPOKOYronbHbIA, LI — ¢ ueHTpanbHoM dokycuposkon, ® — c
BHYTPEHHel OKyCHpOBKOW), mnocnedy.was uudgpa osHayaeT
HoMep Mogenu GuHoknst aToro Tmna: BrLU5 — natas mogens.
HanbHenwmne undpbl ob6o3HayalT yBenuyeHue OUHOKNSA U
anameTp obbektmBa B MM: 25x70 — yBenuyeHue 25 kpar,
avameTp obbekTMBa - 70MM.
BvHOKNM Bcex HasBaHHbIX 3aBOAOB OOnafjaltoT  BbICOKUM
Ka4yecTBOM M3006pakeHWs, OCHaLleHbl LUMPOKOYronbHbIMU 4...6
— TJMH30BbIMW  OKynsipaMu, HadexHbl B  3SKCnnyaTauuu,
PEMOHTHOCNOCOOHbI,  MPOCBETNIEHbI, YMEpeHbl MO  LEHe.
KasaHckve  OuHoknuM  "®POTOH"  MMET  MHOrOCIOMHbIE
NPOCBETNEHHbIE ONTUKW, KOMMAKTHbI, WMEKT BHYTPEHHIOH

CywectByloT  GMHOKNM, y  KOTOpPbIX  NpedycMOTpeHa
MexaHuyeckass WnyM  ONTMYecKkasl KOMMeHcauus [OpoxaHus
n3obpaxeHusi npeameToB. pu MexaHW4ecKon KomMmneHcauuu
OUHOKNb yCTaHaBNMBAETCA Ha TMPOCKOMWYEcKyto nnaTdopmy,
yoepxuBaemylo B pykax. [lpy  BpaleHun rMpocKomnos
nnatcopma crabunusupyetcs u pabotaeT Kak wratuB. JTa
cuctema Gonee crapas, rpomosgkas. [lpu  onTuyeckon
cTabunusauum  BbIMONMHAETCS  MOABWXKHBIM — OAMH u3
KOMMOHEHTOB 0bopaymBaioLLein NMPU3MEHHOWN CUCTEMbI, KOTOPbIN
nos ynpasreHneM MuKporpoLeccopa ApoXUT B NpoTuBodase
OpoxaHuio nsobpaxeHusi. B pesynbTtaTte n3obpaxeHue B none
3peHns BuHOkNa cTabwunusmpyetcs. OTM  OGUHOKNM  O4YeHb
CNOXHbI " aoporu.
OkcnnyaTaumsi GUHOKIE B MOMEBbIX YCMOBUSAX Mokasana, yto
onTUMarnbHbIM  yBenuyeHnem sBnsieTca  6x...8x.  [MoaTtomy
cenyac B BoMcKax HeT 6omnbLIOro pa3Hoobpasnst GuHoknen, Kak
37O 6bINO paHblue BoeHHble GUHOKNM B MONe 3peHusi UMEKT
AanbHOMepHble U ApyrMe CeTkW, CHabxeHbl MHppakpacHbIMK
cBeTOOUNbTPaMK, NMO3BONSIIOLLMMU 3acekaTb

LeHTpanbHylo oKycnpoBky. [pu LeHTpanbHOM ¢OoKyCcMpoBKe
HaBOAKa Ha Pe3KOCTb MPOM3BOAMTCH NepemMelleHMeM O00omX
OKYNsSIpOB  NpU  BpalleHWM  LEHTparbHOrO  MaxOBMKa,
CMOHTUPOBAHHOIO Ha LUAPHUPHOM ocu BuHoknsA. MoacTponka
npaBoro OKynsipa MO3BOMSET KOPPEKTMpOBaTb HACTPOMKY
BUHOKISA B cryyae, Koraa rnasa MMEeT pasHyk AMONTPUAHOCTb.
LleHTpanbHas dokycupoBka yaobHa npu HabnogeHun ObicTpo
OBUXYLUMXCA OOBEKTOB, HO OHa TpebyeT BbICOKOW TOYHOCTM
BbIMOSIHEHUS] MEXaHUYEeCKUX Y3rOB HaBOAKW Ha pe3kocTb. Co
BPEMEHEM B y3rax BO3HWKAIOT 3aMeTHbIe ModThl, NpMBOASLLME
K OBOeHMo u3obpaxeHns. PaspenbHas dokycmpoBka, korga
KaXabli OKynsip HaBOAMTCS Ha pPes3KoCTb WHAMBMAYarbHO,
Oonee crabunbHa BO BPEMEHM W MPU XKECTKUX YCMOBUSAX
aKcnnyaTaumm.

Ha puc.9 npencraBrneHa ontuyeckasi cxema GuHoknen Tuna
"®oToH". BugHo, 4TO onTuyeckas ocb TPybKM OWHOKNS He
caBuraeTcs, T.e. MpuU3MeEHHbIN  ONok  He  cospaer
nepuckonuyHocTu. B GrHOKINE Mcnonb3oBaHb! LLUMPOKOYrONbHbIE
okynspbl Ocne BTOporo poga. HaBogky Ha peskocTb

00beKTbl  TENMoBbIX  WU3MNYYeHUH, UMetT
3MEKTPOHHO-ONTUYeCkne npeobpasoBaTenu
(30rM), nossonstowme Habnopgate B
TemMHoTe.  Mopckve ~ OMHOKNTM  UMetoT
Oonbluyto cBetocuny (6onblwve AuameTpbl
06BLEKTVBOB) MNpW  CPEeOHUX YBENUYEHUsIX
(7x...10x). Bonblve yBenuyeHnss BUHOKNSA
TpebytoT crabunusaumm OWHOKNS, T.K. Mpwu
konebaHun nanybbl C pyKk HEBO3MOXHO.
Mopckue 1 nonesble GUHOKM OBPE3UNHEHDI.
PeanHoBbIi crioit 3awmwaer GUHOKNK OT
Bnarv, ypapoB. Yacto Takue OMHOKIM
BbIMNOMHSAT  FePMETUYHBIMK,  3amnoSHEHbI
CyxuM a30oTOM, WMelT YCTporcTBa Ans

Kpaneig

Mo Burwsbng
Srowe

Onmuveoran oxema Suwewaetr muno . Pornow” Leitz

nornoweHnst  Bnarn. 3TV MeponpusTUS  NpedoTBpaLlaoT
3anoteBaHue,  obGMep3aHMe  ONTUKM  MpU  CHUXKEHUU
TeMnepaTypbl, COXpaHeHWe BUHOKMS NpuU nonagaHum B Boay (40
5m rnybuHbl). Okynsapbl 6uHOKNen umetoT Oonblune nons
3pEHUST NPV CWIbHO YAANEHHOM BbIXOAHOM 3padvke, 4To
no3BonseT HabntogaTtb B npoTuBorase, ouKax.

OcobeHHOCTM OMHOKNen npou3BOACTBA COBETCKUX WU
NOCTCOBETCKUX 3aBoAoB

HanGonee n3BeCTHbl GUHOKNU MPOU3BOACTBA IbITKAPUHCKOIO
3aBofa OMNTUYECKOrO CTeKNa (ranureeBckue TeaTparbHble C
yBenuueHusmn 2,5x...4x), xapbkoBckoro 3asoga "Tounpubop”
(ranuneesckue TeaTparnbHble C yBenuyeHvem 2,5x), 3aropckoro
ONTMKO-MexaHu4yeckoro 3asoga nog Mockson (MpuU3MeHHble C
npuamamu lMoppo nepsoro poga BIMB 7x50; BMNB 12x40; BMNb
15x50; B4, 12x40; bBIY 20x60), ka3aHCKOro ONTUKO-
MexaHu4eckoro 3aBoga (nNpu3meHHble C npuamamu [loppo
nepsoro poga BMT 4x20; Bril 6x24; BN 8x30; BrL5 8x30;
BrL 10x40; BIY, 12x45 n gp., npuaMeHHble Tuna "¢oToH" ¢
npuamamu ¢ kpbiwen BKOL| 5x25; BK®LL 7x35; BKOL| 8x40;
BK®Ll 10x40 n pp.), canasatosckoro (Balkupusi) onTuko-

OCyLLeCTBNAETCA NepeMeLleHneM MoABWKHOrO 6roka mnuH3
oKynsipa, Kkak Moka3aHO Ha cxeme. BbuHoknM aTon cepum
BbINOMHEHbI MO CXeMe, aHanorMyHol HemeukuMm OUHOKNAM
durpmbl Leitz, HO 3amMeTHO AelueBne HEMELKUX NPu COXpaHeHUn
BbICOKMX Ka4yecTB.

BuHoknmn 3aropckoro OM3 oTnnyaroTcs BbICOKOW cBeTocunon. B
HWX MCMOMNb30BaHbl GonblUMe NPU3Mbl, NPOMYyCKaoLLME LUNPOKME
CBETOBbIE My4Ykn. B BONbWMHCTBE OMHOKNEN canaBaTOBCKOrO
OM3 wucnonb3oBaHbl Manble npu3mbl, obecneuymBatoLLme
KOMNAKTHOCTb ~ KOHCTPyKuun. BuHOoknn  wm3tomckoro  3asopa
OTNNYatoTCA NpeaenbHoOW MUHUATIOPHOCTLIO. BuHoknn BOC-1 1
BOC-2 (6MHOKIMb-04KM CTEPEOCKONUYECKUIA) BLINOMHEHbI B BUAE
oykoB. Ho mManbim gmvameTp BbIXOOHOMO 3payvka W ero
HebomblIoON BbIHOC He Bcerga obecneynBardT yaoobCTBO
HabntoaeHui ¢ 3aylwHukamu. MoaTomy yao6HO 3ayLLUHWUKW CHATb
n Habnogate Kak B 00OblYHbIA  OMHOKNB. B BGuHOKNsX
1cnonb3oBaHbl NpU3MeHHble obopaunBaioLme cuctemsl Moppo
BTOPOro poAa, ABYX/IMH3O0BLIA CKIIEEHHbI axpoMaTuyecKui
00BLEKTVB, OKYNsip C BbIHECEHHLIM BbIXOAHBIM 3pPAayYKoM U
6onbLnm rnoneM  3peHus. KauecTtBo n3obpaxeHust
BenvkonenHoe. HaBogka Ha pes3KoCTb  OCYLUECTBSETCH
o6bekTBamu. OOBEKTUBHbIE Y3nbl HaBOAKM 6GesniodToBbIE,
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NoANpyXvWHeHHble.  BuHoknn  BM7x, BM5,2x  (6uHoknn
MUWHUWATIOPHBIE) BLIMOMHEHbI MO CXeMe Koraa, 6a3a obbekTuBa
MeHbLUe 06a3bl OKynspoB, B pe3ynbTaTe Yero MnonyyeHbl OYeHb
ManeHbkne OuHokn (85x50x30 mMm). BeposTHO, MeHbLUMX
pa3mepoB aenatb GMHOKNM HeuenecoobpasHo. BuHoknu BM
BbIMOMIHEHbI Ha  3nemMeHTHon 6ase GuHoknen BOC.
OcobeHHOCTH OuHoKnen MHOCTPaHHbIX cupm
Ontnyeckne 3aBogbl 'epmanuun, AnoHun, PpaHumm, AHMMK
BbIMyCKalT GOnblUOe KONMMYECTBO pasHbiXx BUHOKMEN pasHoro
YPOBHS Ka4yecTBa 1 CTOMMOCTU. Bonbluoe konmyecTBo 3aBOAOB,
mactepckux Kutas, Kopeuw, dununnuH, MHookuTas BbinycKakoT
OUHOKNN  KOHCTPYKUMIA Beaylmx ¢upM, HO COGCTBEHHOM
cbopkn. HeCOMHEHHO, BLICOKMM KayecTBOM obnafatoT OGMHOKN
Npon3BOACTBa U3BECTHbLIX NPON3BOANTENEN: HEMELIKUX 3aBOA0B
K.Uencca, lepua, WHangepa, Neviua v gp., SNOHCKUX OUpM
KaHoH, [leHTakc, HwukoH, Onumnyc, MwuHonbTa w Ap.,
dpaHuy3ckon cdupmbl Mya (Huet), HEKOTOPbIX aHIMUMNCKUX U
amepukaHckmx dupM. [deweBble GBUHOKNMM MO BHELUHEMY Buay
noyTU He OTNMYalTCA OT AOPOrMX, HO WMEKT BHYTPEHHMWE
onTUYeckne AeTanu, BbIMOJIHEHHbIE U3 OMTUYECKMX MracTMacc,
YTO CHWXaeT KayecTBO W  [JONrOBEYHOCTb  npubopa.
WHoCcTpaHHble OMHOKNM MO KayecTBy M300paXKeHWst He Bbllle
COBETCKUX W POCCUMICKUX, HO MPEBOCXOAAT WUX MO KayecTBy
BbIMOSTHEHUSI MEXaHUYECKMX Y3IOB 1 YNCTOTE COOPKU. Y MHOMMX
COBETCKUX OWHOKNEN OTCYTCTBYIOT norneBble AuadparMbl B
OKyrnsipax, 3aMeTHa OcCbINka Kpacku Ha ONMTUYECKUX AeTansx,
MMEIOTCS BOPCUHKU OT BaTbl, Menkas CTpyxka, Habniopaetcs

3acBeTka nsobpaxeHuns BHYTPEHHUMMU Gnectawmmm
MOBEPXHOCTAMW,  HE  3aTEHEeHHbIMW  MaTUpOBaHWEM U
yCTaHOBKOMN NPOTUBOOPEONbHBIX aunadparm.

O603HavYeHns Ha BUHOKNSX MMEIOT crieaytoLme 3HaYeH s:

e  UCFmini - ynbTpakoMnaKkTHbI€;
UCF V - koMnakTHble, npuamsbl Moppo;
DCF — komnakTHble ¢ ROOF-npuamon (C kpbiwen);
CF — cTtangapTHbIi pa3mep, npuamMbl Moppo;
PCF Ill — ctangapTHble GUHOKNK, Npuambl [Noppo;
WP — BogoHenpoHuuaemble 40 rnyouHbl 1M;

PIF — poporne OWHOKNM B BOZOHENPOHMLLAEMOM
MCMONHEHUN, rnybrHa 5m, 3anoniHeHHble CyxuMm
asoToM, MHOrOCIOViHbIE NPOCBETNEHHbIE,
pasgenbHasi PoKyCUpoBKa;

EXPS — GUHOKNM BLICOKOW KaTeropuu;

HR — ka4ecTBeHHbIE;

IF — co wkanon guctaHuuu;

BD — c nasepHbIM AanbHOMEpPOM;

IS — ctabunusaums n3obpaxeHus (onTuyeckas);
AF — aBTOdOKYC.

LincopoBble 0603HaYeHUss aHanorMyHbl COBETCKMM OMHOKNSAM:
8x30 - «kpatHocTb 8, pauameTrp obbektvBa 30 MM.
MHorme GuHOKNTM  0OBpe3vHeHbl, WMEIOT BHYTPEHHIOW 1
LeHTpanbHylo HaBOOKY Ha Pe3KoCTb, PyOMHOBOE NPOCBETMEHME.
OTO NpocBEeTNeHNEe B OTPAXEHHOM CBETE KpaCHOE, T.e. OHO B
npoxoasiem cBeTe oborawaeT u30b6paxeHne XornoaHbIMU,
rony6oBaTbiMu TOHaMK, NPUATHBIMW ANS rnasa, B OTnnyve ot
06bIYHOrO PO30BOr0 M CUHEFO MPOCBETIIEHUS, KOTOPOE B

npoxogdaiuem cBeTe aaet XKENTU3HY.
PekomeHaauumn no BblGOpY OGuHoknen
Bbibop OWHOKNSE — 4YUCTO MHAMBUAYanbHbIA NPOLECC, KOTOpPbIN

onpenensieTcs xenaHnem, CToMMOCTbIO, 0COBEHHOCTAMMU NPUMEHEHNS U
T.0. Ho ectb o06wme coobpaxeHusi, KOTOpble CTOWUT W3MOXWUTb.
MoXHO peKkoMeHOoBaTb COBETCKME OMHOKNMM MpOLMbIX eT Bbinycka
(60...80r.r.) n coBpeMeHHble pOCCUICKME N3-3a UX BbICOKOTO KayecTBa u
OOCTYMHON LeHbl. 3T BUHOKNM He MMeloT mnacTtmaccoBbix getanen. K
coXaneHuto, CBETOCUNbHble OWHOKNM Ha  YkpavHe noka He
Npou3BOAATCS.

OCoBEHHOCTBIO pPblHKA MHOCTPaHHbIX GWHOKMEeN Ha YkpauHe (ga v B
Poccum) siBnsieTcst To, YTO KOMMepYeckne CTPYKTYpbl 3aBO3AT [elleBble
obpa3subl, KOTOpble 34echk MpeanaralT Mo LeHe, B ABa W Bbllle pasa
[OpOXe LeHbl NMPOU3BOAUTENEN, T.€. MO LUEHe AOPOrnx mopenen. Ito
fenaet He UenecoobpasHbiM npuobpeTeHne  Takux  BGUHOKNEN.
MpusHakamn  Takmx  GuHOKNeW  siBMsOTCS  Manble  rabapwTbl,

3noynoTpebneHne 6onbLUOK KPAaTHOCTbIO, YacTO NepeMeHHON, 6onbwnm
KONMYECTBOM HaAnucew, packpackv u 1.4. Ho rmaBHOe — 3TO Hepeskue
n3obpaxeHuns,, okpacka u3obpaxeHusi, 3acBeTka  U30bpaxeHus
pa3nutbiM GenbiM cBETOM, 0CODEHHO Ha Kkpato nonsi 3peHusi. Takue
BUHOKNN He yaaeTcsl HaBEeCTU Ha Pe3KoCTb (BCe BpeMS He pesko), uHoraa
3aMETHO [BOeHMe u3obpaxkenus. Jlydwe TakMe GUHOKIU  He
npuobpetatb, T.K. 3TO OTPMLATENIBHO CKa3blBAaeTCsi Ha 3peHun npu
ONUTENbHbIX HabnogeHusix. Ho kayecTBEHHble OWHOKNIM  BeayLimx
npoussoguteneir poporne (200, 300 u Bblwe ponnapos CLUA).
BVHOKNM (hMKCMPOBaHHOM KPaTHOCTW MO OMTUYECKUM XapakTepucTukam
Bbllle 3YMOB, T.K. cAenaTtb OGWMHOKIb BbICOKOrO KavecTBa M306paxeHus
npu BCEX YBENMUYEHUsIX He yaaeTcs. YBenuyenus Bbiwe 12x 6e3
lwTaTMBa Unu crabunusaumm nsobpaxeHns ucnonb3oBaTb He yAaeTcs,
T.K. ApOXaHue pyK W K300paxeHWss He MO3BOMSAT PaccMOTPeTb
npegmer, 0COGEHHO ero Menkme aetanu.
Bonbluoe 3HaueHne umeeT cBeTocuna GUHOKNS, KoTopas onpeaensieTcs
OMaMeTpoM BbIXOOHOTO 3pavka. OH [omkeH ObiTb COM3MEpUM C
AvMamMeTpoM 3pavka 4erioBeyeckoro rrasa, KoTopblii UBMEHSIETCSt OT 2MM
(Apkuin conHeuHbli AeHb) Ao 8MM (Houblo). MoaTomy paumoHanbHas
KOMOUHaLUMA yBenuyeHns u anametpa obbekTuBa GUHOKNEN, KoTopble
NpPeuMyLLIECTBEHHO  WCMONb3YOTCA  OHEM, [orkHa obecneunBaTb
BbIXOAHOWN 3payok He MeHee 2MM; AN HOYHbIX HaGnoaeHUn — 7...8MMm.
Hanpumep, ons gHeBHbIX HabnoaeHui xopolwy napameTpbl GuHoknen
6x12; 8x16; 10x20; 20x40; 30x60 1 T.4. ANS HOYHbIX — COOTBETCTBEHHO:
6x42; 8x56; 10x70; 20x140; 30x210 n 1.4. B atom cnyyae Becb cBerT,
nonasLLnii B 06bEKTUB, UCNONb3yeTcs rMa3oM. MuHnmansHoe 3HaveHue
BbIXOHOrO 3payka 6uHokns (Teneckona) gonyckaetcst 0,7 MM, T.K. npu
OanbHEeNWeM YMEHbLUEHWUN BbIXOAHOTO 3pavka (pocTe YBENUYEHWs)
HaunHaeTcs AndpakumMs cBeTa Ha BbIXOOAHOM 3padyke, YTO yxyAwaeT
pe3KocTb U306paxkeHusi. HekoTopble MIOAM C Ka4eCTBEHHLIM 3pEHUEM
XOPOLLO BOCNPUHMMALOT M3obpaxkeHne npu BbixogHoMm 3padke 0,3 ...0,4
MM. Mpwu BbixogHOM 3padke 0,7MM KOMOBMHauus "yBenuyeHue X guameTp
obbekTVBa" ontuyeckoro npubopa cnepywowme: 6x4,2; 8x5,6; 10x7;
20x14; 30x21 /] T.0.
[Ona HOuYHbIX HabnoaeHwuin 3sesgHoro HeGa xopowun GuHoknu 7x50;
10x50, nosBonslwmMe MCCrnenoBaTb CO3Be3ausi, cnabble TyMaHHOCTW.
Ons  u“3y4eHWs CTPYKTYpbl 3TMX OOBEKTOB HYXHbl CBETOCUIIbHbIE
OuHOKYNspbl, Teneckonsl 6onbwux yBenudeHwn. Ons HabniogeHun
Gonblunx obbekToB (JlyHa, nnaHeTbl) MOAXOAST GUHOKNIM  GonbLUKMX
yBenunuenun: 15x50; 20x60; 25x70, cpeaHux ysenuyenun: 8x30; 10x50;
12x40 n pgp. MoryT 6bITb MCNONb30BaHbl XOpOLWINE 3yMbl, HanpuMep
12...60x70 Hemeukon cupmbl  "Conurop" wu ap. HabGniogatb
NMOBEPXHOCTb COMHLA B GMHOKMb MOXHO ML YCTaHOBUB Ha OGBEKTUBLI
NnosHble HeWTpanbHble CBETOMUNBLTPLI, BLINOMHEHHbIE U3 CTekna Wnm
3acBEYEHHOW 4YepHo-6enoii oTonneHkM. B NpoTMBHOM MOXHO Cxeub
rnasa " oCrnenHyTb.
MpencTaBnsoOT MHTEPEC caMoaenbHble GUHOKMU HENMOXMX NapaMeTpoB,
KOTOpble U3roTOBNSIOT HEKOTopble Nobutenu. Hanbonee npoctor nyTb —
COeAVHUTb ABa MOHOKynspa, Hanpumep MM8x30; MM7x50; MM20x60 n
7.4. Ho 6onee nnoaoTBOPHBbIN NyTb — 3aMEHWUTb B CTaHAAPTHOM GUHOKNE
OKYNsipbl WNM  OOBLEKTVBLI, MOMYYMB HOBbIA OGWHOKMb  Xenaembix
napameTposB.

ABTOpy Ha ocHoBe 6uHoknew BIrB7x50; Br7x35 ypanock nonyyutb
BbICOKOKayecTBeHHble OuHoknu BILLU8x50; BMNB6x35 ¢ BenukonemnHbim
KayecTBOM  M300paxeHWst MyTeM  3aMeHbl  LUTaTHbIX  OKYNsipoB
CUMMETPUYHBIMU, LUIMPOKOYFONbHLIMY OKyNsipaMu OT NpUGOPOB HOYHOTO
BUAEHUS MexaHuka BoauTensa cpepHero TaHka T-54, T-55 paHHMX
BbinyckoB. OKynsipbl BbIMOMHEHbI MO CUMMETPUYHOW CXEME, WMEKT
oKycHoe paccTosiHue 25 MM, CBETOBOW AMameTp NUH30BbIX GNOKoB —
27 wmMm. TloctaHoBka B 6OuHokne BINMN8x30 BmecTo wWTaTHbIX
KOPOTKOMOKYCHbIX  (pokycHoe  paccTosiHue 8MM)  CUMMETPUYHbIX
OKYNApOB OT TEOAONWTOB MO3BONMNna nonyymtb GuHoknb BMNB15x30 c
npekpacHbIM  ka4yecTBOM u3obpaxeHusi. [lone 3peHus  GuHoOKNsA
HebonbLoe.

3ameHa 06EKTOB Takke NO3BOMSET NONEeYNTb XOpoLLune pesynbTaTthl. Ha
ocHOBe 3aMeHbl 06bekToB B 6uHoknsax BrB12x40 aBTopy yaanoch
nonyuutb 6uHoknu BIMNB15x50 n BrBL20x60 otnuyHoro kadvectsa. Bo
BCEX 9TMX nepepenkax Ucnonb3oBanucb GWHOKNM 3aropckoro 3aBofa
(BMNB7x50, Brb12x40, BrL12x40), ka3aHckoro 3aBoga (BMM8x30),
canoBaToBCKOro 3aBoaa (BM7x35).
ABTOp CNPOEKTUPOBAN U U3roTOBUIT MUHUATIOPHbIN BUHOKNL BITBEM17x20
Ha OCHOBE TpPEexNMH30BbIX 00bekTMBOB [106=25MM, Fo6=80MMm,
CKINEEHHbIX MPU3MEHHbIX oGopaymBaoLmx 6rnokos Tuna Moppo BTOpOro
poda u okynsipoB C QOKYCHbIMU paccTosHusMU Fok=4,7mMm. Okynsipbl
cobpaHbl B KOprycax MUKPOOGHLEKTUBOB MO TUMY YCIIOXHEHHbBIX OKYMNSPOB
KenbHepa. [nasHas nuH3a — TPOWHOW CKNeeHHbIt 6rnok 20x nynbl
ka3aHckoro OM3, konneKkT1BHas NUH3a — ABOMHON BrOK M3 pasHeCeHHbIX
NONOXUTENbHON U OoTpuuaTenbHOW NUH3. OKynsipbl — NATUMMH3OBbLIE C
LUMPOKUM  nonemM  3peHus. BuHOkNb paeT  xopolwee  kayecTBO
n3obpaxeHusi. HaBogka Ha pe3KOCTb OCYLLECTBMSETCA NepeMELLEHEM
OKYNSIPOB MO rMafkMm LUNUHAPUYECKMM MOBEPXHOCTAM C doukcauuei
NPWKUMHBIM ~ BUHTOM. [pegycMoTpeHa BO3MOXHOCTb — MOCTaHOBKM
okynapos ¢ Fok=7,4 MM 1 nameHeHue ysenuyeruns o 11x.

Koeaneeckut B.B., http://www.astro.org.ua/
Xapbkosckuti AcmpoHomu4deckul Kny6 "AcmepuoH”:
Cmambsi adanmuposaHa ¢ calima http://www.astronomer.ru
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TAWHA NPONABLUUX
3BE3[

b(19) *5(20)
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Puc. 1. 3Be3ma, omucannas K. Ilromemeem B “Anbmacecme” 3a
HoMepoM 21 B cosBe3nuu JIbBa M M300pakeHHass Ha TpaBIOpe
A Jlropepa 1515 r., orcyrcTByer cpeau cBetun spue 6,5™. Ha BcraBke
ee MEeCTO IOKa3aHO KPYXKKOM cpenu 3Be3 u3 ariaca A.A.MuxaitnoBa
(J1.: Hayxa, 1974). B ckobkax nausl Homepa 3Be3x o K.IItonemero.

Jllo6umensam acmpoHOMUU XOpPOWO U38€CMHO, 4YMmo
3ee30bl sipye 10-i eenuyuHbl yxe dasHO couymeHbl. Ho
Masio Kmo 3Haem o npobneme ‘“nponaswux” 3ee30,
sosiHyroweli npogheccuoHanbHbIX 38€3004Yemoe yxe He
odHO cmonemue.

8 maa 1992 r. raseta Kuesckue Hosocmu onybnukoBana
Kypbe3Hoe cooblieHve: “Ha paHHoe Bpemsi  rpynna
acTpodu3nkoB n3 Banbnapavco 3ag0KyMeHTMpoBana
ncyesHoBeHne 73 HebecHbIX Ten... ACTPOHOMbI HE MOTYT MoKa
onpefenuTb TOYHO, KOrga Hayanocb ucyesHoBeHue. OHu
TONbKO C 6ECNOKOVCTBOM 3aMETUINU, YTO 3BE3[bl NCYE3al0T BCE
onwke k ConHeyHol cucTeme... [paBuTenbCTBa KPYMHbIX
rocyfapcts  npusBanu  acTpodu3UKOB  MPOBEPUTH  W”
uccnegoBatb  HEMOHsITHoe  siBneHue.  Ecnu kakue-To
KOCMUYeCKMe 4YyfaoBuLla XOTHAT coxpaTte Hawe ConHue, He
CTOWUT N Ham 3abraroBpeMeHHO nogymaTb O nepeceneHun B
apyryto, 6onee 6e3onacHyto ManakTuky”.

OuyepepnHas BbloyMKa XXYpPHanmucToB UMM UCKaXeHHoe
OoTpaXkeHWe 4ero-To peanbHoOro? 3a Tpu AEeCATUNEeTUS B MOeWn
aoMallHen 6ubnuvoteke cobpaHa Hennoxas  KOnnekuus
acTpoHOMMYeCKMX aHomanuin. Ectb 3gecb u pgocke 0O
“nponaBwnx 3se3gax’. TN CTapuHHble HOMMaHTbI, MblbHbIE
nanky, kapToTeka WM KOMNAaKT-AWUCKM C HOBEWLUIUMW [aHHbIMU
coaepkaT MHOTO yAVUBUTENbHbIX CIy4Yaes.

OT MUDPOB K DAKTAM

dopmManbHO MepBbIM ONMCaHWEM Nponaxu 3Be3fbl SABNSETCS
N3BECTHBIA aHTUYHBIN MKUd 06 “ncyesHyBLIen”, “noTyckHeBLLen”
UNn [Jdaxe npeBpaTMBLUENCS B KOMeTy cedbMOW 3Besfe
ckonneHunsi lNnesgpl. ®aHTasma? Ho nereHgbl O nponaxe
ceapMovi 3Be3gpl lNnes 3anncaHbl My HAapodoOB He 3HaBLUUX
rpeyeckoro BnusHusi: B CeBepHON AMepuKe Yy WHAENCKUX
nneMeH Mpoke3oB N Yepoku, B LieHTpanbHON A3uKn y KMPru3os,
Tatap u 6ypat (3.K.Kpann. Nerenapl v npegaHua o ConHue,
JlyHe, 3Be3gax u nnaHetax. M.: ®PAUP-Ipecc, 2000).

Moxanyin, nepBbIM 3a40KYMEHTUPOBAHHbLIM Criydaem
‘nponaslueii” 3Be3dbl  sBRseTCA cBeTUno 5",  KoTopoe
ynomsiHyTo euwe B “Anbmazecme” K.Iltonemesn (Il B.) kak 21-a
3Be3ga co3sesgusa JleB nnu kak “CeBepHas M3 ABYX, YTO Ha
[ero] arogmue”. Yxe B X Beke apabckuim actpoHom ac-Cydu
OTMETWN OTCYTCTBME BUOMMOM 3Be3dbl Ha 3TOM MecTe.
[deTanbHo BoOMpoc © nMponaxe uWccrnefoBan Mpe3vaeHT
PpaHuy3ckoro acTpoHomuyeckoro obuiectBa K.dnammapuoH.
OH npuwen K 3akmlyveHuto, YTo 3TOT cryyan “He noanexuT

comHeHn” (K.dnammapunoH. 3ee3dHoe Hebo u eeo vydeca. C.-
M6. 1899, ¢.316-318, 645). Mo ero mMHeHWO 0OBLEKT BCe eLle
BuaoeH kak 3sesga 71 Leo (7,01™; K1lll). Ho 71-a Jlbea
Haxogutcs B 3° 3anagHee 3Besdbl MNTonemes u He JaeT aaxe
HaMeka Ha nepemeHHocTb brecka. Mo-BMAMMOMY, OHa MPOCTO
CrnyYanHO HaxoAMUTCS B paioHe MPonaxw.

3aragkoi octaeTcs M 3amevaHue ac-Cydwm o
nponaxe 30-n 3Be3gbl B co3Be3amn KeHtaBpa (“Mbl He HaLwmm
ee”), XoTa psAoM TOT Xe acTPOHOM onucbiBaeT Boree HoXHYH
3e3ny (Ne28) cnabee 5™ A Beab K.Mtonemen otmeTtun 30-10
3Be3y kak 06bekT 3-i BenuuMHbl. [Mo3ToMy coBpeMeHHoe
oToxaecTaneHre nponaxu ¢ Q Cen - NocTosiHHOI 3Be340M 5™ -
BbIMMAANT CTPAHHO.

Wctopusi nosTopunace u B XV crTonetuw, koraa
camapkaHACKu/A  npaBuTenb  Ynyrbek noaBepr  peBu3vn
3Be3HbIN KaTanor camoro ac-Cydu. “Hepnoctava” coctasuna 8
3Be3a. B XVII-XVIII Bekax o nponaxax 3Be3f coobLiany Takve
BUAHble acTpoHoMbl kak A.lesenui, XK. [O.KaccuHm wu
Ix.Mapanbau. B.I'epwenb ckpynynesHo mayunn “bpumaHckuli
Kamasno2” nepBOro KOPOMEBCKOrO acTpoHOMa W AupekTopa
puHBMYCKOM obcepBaTopumn [x.dnamctuga. Mocne npoBepku
OpWIVHamNoB TPVHBUYCKMX XypHanoB HabniogeHun B.epwenb
BbISIBAI Maccy OLUIMBOK, OMUCOK U OnevaToK, HO BCe e caenarn
npento6onbITHOE OTKPbITUE.

B koHue XVII B. Ha wee lepkyneca [Ox.®nemcrug
3aMeTUN OTHOCUTENbHO SIPKYyl0 3Be3gy 5- BEnuuYMHbL U
o6o3Haumn ee 3a HomepoM 55 (MMeHHO Hymepauus
dnemctnga, a He lTonemest, “npwxunack” B COBPEMEHHON
actpoHomum). Moyt Bek cnycts, B.l'epwenb Buaen obbekT
drnemctuga kak KpacHyto 3esgy 10 okTtsibps 1781 r. m 11
anpensa 1782 r. Ho 24 mapta 1791 r. OH KOHCTaTMpoBan ero
MONHY HEBUAMMOCTb B CBOW 3HaMeHUTble Teneckonbl. C Tex
nop aty 3Be3gy (55 Her) Gonblue HWKTO He Bugen, v gaxe
noapobHenwas 6asa 3Be3gHbIX AaHHbIX SIMBAD oTBevaet
OTKa30M.

CoobLleHns o mponaBlwnx 3Be3dax cTanvM HopMmou
ansa XIX Beka. OcobeHHO MHOro “nponax” cBsA3aHO C Havbonee
O6WNPHBIM 3BE3OHBbIM KaTanoroMm TOro BpeMeHu “boHHCKoe
obospeHue” (BD), coctaBneHHbiM B 1852-59 rr. HecmoTpsa Ha
nereHaapHylo HeMeLKylo NedaHTUYHOCTb UM akKypaTHOCTb ero
aBToOpoB (pykoBoauTenb AprenaHgep), cpeam 325037 3Be3g B
KaTanore Halnocb He MeHee 79 O0OGbEKTOB, KOTOpble TaK U He
yAanocb pasbickaTb Ha Hebe. Haubonee obcTosiTenbHO aTon
npobnemon 3aHMManuMcb repMaHckue acTtpoHoMbl J.LInHHep
(1936r.) n KXumnenb (1942r.). He orpaHuumBasicb TOmMbKO
“BoHHcKkuM obo3peHuem”, 3.LiuHHep onybrnukoBan [aHHble O
477 “nponaBwunx”’ 3Besgax. K. Xumnenb getanbHO mnccnegosarn
75 ny4wmx Haxopok O.LuHHepa. B 40% cnyyaes B6nu3m mecta
nponaxu Hawnacbk NOAXOAsLias nepeMeHHas 3Bes3fa, elle B
20% MecT Obinn oBHapyXeHbl [OCTATOMHO SipKMEe 3Be3fbl.
OpHako ocTtawwmecs 40% nponaBLUnX 3BE3[ OCTanMCb TalnHOM.
370 sIBHO He acTepouabl U He owunbkn HabnogeHun. Ho 4To?
Ob6patumcst k hakTam.

KOE-YTO U3 OOCLE
B pabote X.Y.[wpbeka “C800HbIlI kamanoe u amnac
2anakmu4yeckux  Hoeblx”  (1987) onucaHO  HECKOMbKO
ouumanbHO MPU3HAHHBIX CRyYyaeB WCHE3HOBEHWS OObLEKTOB
“BboHHckozo obospeHusi”: W Ari, SU Ari, VZ Gem, U Leo, SZ
Per, N Tri 1853. lNpuyem HeKOTOpble M3 HUX Mano MOXOXWU Ha
BCTbILLKV HOBbIX 3B€3[, ANALLMNECH AEeCATKN CyTOK.

U Leo. Ob6bekT obHapyxeH Bu3yanbHO 22 dHBaps
1854 r. kaKk 3Be3na 9,5" (BD +14° 2239). Bonpekn noseaeHuio
HOBbIX 3Be3[ 0ObLeKT ocTaBancs BuAMMbBIM U yepe3 rof (18
saHBapst 1855 r.), Ho nponan yxe Kk cepegnHe mapta 1855r. Ha
3TOM MecTe HeT 3Be3/bl Apye 14™.

SZ Per. 3Be3na obHapyxeHa kak o6bekT 9,5". OHa
Habntoganacb mHoro net: 30 Hosi6pst 1853 1., 30 okTsIbps 1865
r. (Bu3yanbHo) n gaxe 6bina cgoTorpadmposaHa 30 Hosbps
1894 r. (10™). Ho ee yxe HeT Ha cpoTonnacTuHke ot 15 oKTAGPs
1899 r. Ha cHumkax XX Beka 3aecb HeT cBeTun sipde 16,5™.
“BeposiTHO He HoBasi 3Be3aa’, - 3akntodaeT X.Y.[dopbek.

N Tri 1853. OGHapyxeHa Kak 3Be3aa 9,5 (BD +34°
620) 30 ceHTabps1 1853 r. OHa Gbina BMAHa U Tpy rofa crnycTs -
30 okTabpst 1856 r. Ho otcyTcTBYeT Ha choTonnactuHke 1904 r.
C Tex nop 3Be3ga He obHapyxeHa. X.Y.[opbek oTmeuvaert:
“OnutenbHas BuanmocTb (1853-1856) HeobbluHa Anst HOBOWM
3Be3abl”.
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Puc. 2. Hekoropele u3 COOOLICHUH O 3BE3IHBIX MpONaxax,
OIyOJIMKOBaHHBIC B HAYYHBIX ACTPOHOMHYECKHUX XKypHalIax.

Pepnaktop xypHana “Sky and Telescope” X.Awbpyk
obpaTun BHMMaHMe Ha nponaswyto 3se3gy BD +8° 215 (S&T,
Man 1980, ¢.389). Ona Habnioganacb Tpemsi pasHbiMK
acTpoHOMaMu Ha npoTsbkeHune wecmu net (1854-1860 rr.).
“CnepoBaTtenbHO, OCTaeTCA Mano COMHEHWA B TOM YTO
nponaswas BD +8° 215 cywiectsoBana”, - 3aknodaeT 3KCnepT.
MoHsITHO, 3To GbINa He HoBasi 3Be3Aa.

[pyrasa 6oHHckas nponaxa (9,5™; BD+17° 2461) HblHe
M3BEeCTHa Kak 3Be3fa 3arnofo3peHHass B MEepeMEHHOCTU
NSV19357. Ha ee mecTe HeT 3Be3abl sipye 19",

Ho ectb nu uyTo-HMOyOAb Becomei  cTaporo
Bu3yanbHoOro “BOHHCKO20 0603peHuUs™? B moew konnekuun
Halwencs KoMMNakT-guck ¢ “Acmpoepaghuyeckum kamano2om” -
NnoaoM MHOrofneTHero TpyAa acTPOHOMOB MHOMMX cTpaH. B
1892-1940 rr. Ha pasHbix obcepBatopusix  3Be3abl
doTorpachmpoBanu B pamMKax MeXOyHapoOHOro npoekta
“@omoepacpuyeckasi  kapma  Heba’.  MHorme  TbiCauM
doTONNaCTUHOK BbINU TWATENbHO M3MepPeHbl U 06paboTaHbl Ha
COBpEMEHHbIX  KOoMmMbtoTepax. Hakowey, B 1997 roay
pesynbTaTbl  CTONETHeW paboTbl ObiNM onybnukoBaHbl Kak
“Acmpoepacgpuyeckuli kamarsnoe”.

OH cogepxuT koopauHatbl U sipkoctn 4 621 836
3Be3a. Bce aTn gaHHble oTHocATCA Yalwe Bcero kK 1907 rogy u
UX WHTEpPEeCHO CpaBHUTb C COBPEMEHHbIMW  JAaHHBIMW.
Hanpumep, co 3Be3gHbIMKM KaTamoramu, CO34aHHbIMK MO
pesynbTaTam 3MEKTPOHHOIO CKaHMpoBaHus Heba
NCKYCCTBEHHbIM crnyTHVKOM 3emnu “lunnapx” B 1989-1993 rr. C
MOMOLLBIO  CMeuManbHO — HanmWCaHHOW  MporpaMMmbl  MOW
KoMMbloTep oTobpan wu3 “Acmpoepaghuyeckozo kamaisoza”
3Be3fbl Aapye 9" KoTopble HEOOHOKPamHo
doTorpadmpoBanucb MoYTH CTO NET Has3ag, HO Tak U He Bbinu
OTMeYeHbl geTektopamu cnyTHuka “lunnapx”’. TakoBbIX
okazanocb 177 wtyk. Kaxgbwi crnydain Obin npoBepeH
“BpyyHyr”. B 56 wu3 Hux nponaBwas 3Be3ga Hawnacb
nobnmn3ocTn, CMelleHHasi Mo-BUAUMOMY W3-3a COBCTBEHHOrO
oBwkennsa. OpHako ocTanbHble nponaxu (121  3Bespa)
ocTanuck 3aragkon. T o6bekTbl (Mo KpanHein mepe sipye 8™)
OTCYTCTBYIOT Kak B CBOAHOM  “38e30HOM  kamaroze
CmumcoHosckol acmpogusudeckol obcepsamopuu” (1966),
Tak n B “Obwem kamaroee rnepemeHHbIx 36e33” (2000).

Oedbektbl poTonnacTnHok n actepouapl? Ho pedyb
noet nuwb 06 obbekTax, KoTopble ObinM cdhoTorpacmpoBaHbl
Ha Of4HOM 1 TOM Xxe MecTe o 2-5 pas. O TOM, 41O
“‘nponagann” WMEHHO 3Be3dbl, FOBOPUT W pacnpegenexHve
nponax Ha HeGe. KomnbloTep BbISBUN, Y4TO  “nUcyesHyBLUune”
CBETUNa KOHLIEHTPUPYIOTCS He K aKNunTuKe (puc. 6a), k KoTopon
TAroTeloT acTepouabl, a k akBatopy [anaktuku (puc. 66).
OcobeHHO O3apauvBatoT  criydauM, koraa 3sesgbl  77-8™
doTtorpaduposanuck no 3-5 pas n nponaganu Aaneko kak ot

AKNUNTUKKM, Tak n oT MneyHoro lMyTn, rae BO3MOXHbI MUPaXu 13
CNMBLUMXCS M300paxeHnin 6nmskux 3se3g. C aTon TOUKU 3peHus
0COBEHHO WMHTEpecHbl 4YeTbipe 3Be3abl “Acmpozpaguyeckozo
kamanoea”: AC 2204592, AC 2638938, AC 3161069 n AC
4427840.

CoBepLUEHCTBOBaHNE  aCTPOHOMMWYECKOW  TEXHUKM
cnabo cka3blBaeTCA Ha YMCrie HOBEWLLUX 3Be3[HbIX “nponax”.
Hanpumep, B mae 1997 r. [1.93rpe u K.dabpuumyc coobumnm Ha
cumnoanyme  “funnapx - Bereyus 977 o ToMm, 4TO
acTpomeTpudeckui  cnyTHuk “lunnapx” He o6Hapyxun 117
3ge3q spue 9", KOTOpbIE YUCMATCA B OOHOM M3 JyudLUNX
3Be3dHbIX kaTamoroB PPM. Hakoneu, yxe B 2002 roagy
C.JlenanH, M.M.Wapa n P.Puy npusHanucb Ha cTpaHuuax
“Astronomical Journal’ (1. 124, c.1190-1212), 4TO He cmornu
HanTM un cnepga 3Be3dbl LHS 1657: “Mbl 6binn abcomnoTHO
HecnocobHbl 0GHapyXuTb ee HM C MNOMOLBI0  HawuX
KOMMbIOTEPHBIX NpOrpaMM, HW MyTEeM BU3yarnbHOW MPOBEPKU
nnacTuHOK”. ACTPOHOMbI NMPEANOYNM YCOMHUTLCA B TOM UTO MX
npeawecTBEHHNKN HeoOHOKPaTHO doTorpadmpoBanu
pearnbHbIi 06bEKT.

Puc. 3. B nentpe kpecra-mapkepa B 1853-94 romax HEOIHOKPaTHO
HaOmozanace u  jJaxe (QororpapupoBanacek 3Besga  9,5"-10",
u3BectHast Tenepb kak SZ Per. Ho Ha cuumke 14,17 x 14,1’ u3
Ianomapcroeo 0630pa Heba naxe MOOIM30CTH HET OOBEKTA spue
16,5".

CTPAHHAA 3ACJIOHKA
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Puc. 4. 3se3na KH 15D nocbuiaer uMItysbChbl CBeTa Haroo0ue Maska.

Ho Bce e cyllecTByeT 0ObekT, BykBarnbHO McHe3aloWmn Ha
rnasax coBpemMeHHbIx actpoHomoB. B 1998 rogy K.M. KepHc un
Y. XepbcT coobumnm o6 obHapyxeHun B 3Be€34HOM CKOMNEHWUN
NGC 2264 yHuKanbHOW KpacHOW 3Be3d0Yku 16- BenuyuHbl -
KH 15D. Kaxgble 48 pHen 3Be3ga pesko ocnabesaet
npubnuanTensHo B 25 pa3. Takoe “BblkntoyeHne” anutca no 24
CcyT. - nomnosBuHy nepuopa. [losTomy 3Be3gy Hassanu

Heboceod Ne 1, 2008 200 28




“mwuratowwen”. KpmBas ee bnecka HanomuHaeT NpPSAMOYronbHble
MMNynbCbl, Bpoge curHanos masika (puc. 4). Ho acTpoHOMbI
yamBunucb eue 6Gonbwe, Korga obpatunucb K apxvBam
obcepBaTopuii U Npodomkunu HabnogeHns. Okasanocb, 4To
OTHOCUTENbHAst ANUTENBHOCTb 3aTMEHUss U ero  rnybuHa
MOHOTOHHO yBenuyuBaloTca. [lpuyem 3aTMeHMs Havanucb
oTHOoCcUTEeNbHO HepasHo. Okasamnocbh, Yto 1967-82 rT. 3Be3pa
“murana” ropasgo cnabee (NOTOK U3MyYeHUsI MEHSNCA pa3a B
[OBa) 1 COBCEM MHa4e, YeM Tenepb - CO CABWKKOW No ¢hase Ha
nonnepvoda. A go 1960 roga 3aTMeHuWi, NO-BUAMMOMY, He
6bino Boobue.

Pasrapann 3aragky nvwe B 2004 r. [pynna
amepukaHckMx acTpoHomoB (Atsrophysical Journal. Letters,
2004, vol. 603, L45) pokasana, 4YTO BCe Mpuyyabl 3Be3abl,
BMOTb A0 3arafjouHbIX BCMbILWEK BONN3N cepeauHbl 3aTMeHUs,
yAaeTcs BOCMPOM3BECTU C NMOMOLLBIO criedytoert mogenu. [ise
3Be3abl ¢ Maccamu 60% 1 36% ot macchl ConHua obpaliatotes
BOKpPYr OOLUero LueHTpa Macc MO BbITSHYTbBIM U CUIBHO
HaKrnoHeHHbIM opbutam ¢ nepuoaom 48.35 cyTok (puc. 5). U ata
cucTeMa MEANEHHO MOKPLIBAETCH KaKUM-TO “HEMPO3pavHbIM
3KpaHOM“ C npsAMbIM K peskuM, “HoxeBbIM” (knife) kpaem.
Pasmepbl aToro 3aHaBeca cocTaBnsoT He MeHee 40%
paccTtosHua ot 3emnu oo ConHua, a CKOpoCTb MOKpbITUS - 13
m/c. B makcumyme Grniecka obe 3Be3gbl BbIMMSAbIBAIOT K3-3a
Kpasi 3aCfioHKW, @ B MUHMMYME Mbl BUAUM NULb OAHY 3Be3ay
unu BooGLle “oTpaxeHHbI ceeT”. MpubnuautensHo B 2012 r.
3Be3ga KH 15D nonHoCTblO CKpoeTCcs 3a TauHCTBEHHbIM
3aHaBECOM.
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Puc. 5. OGbsacHenue “muranuii” KH 15D: crpaHHas 3aciioHKa c
POBHBIM M PE3KHM KpaeM HAIOI3aeT Ha IBONHYIO 3Be31y (yKa3aHbI
TIOJIOXKEHUSI Kpasi B pa3HbIC TO/1a).

Ho u4To 3acnoHsetr ee? ACTPOHOMbI MNPUBBLIYHO
paccMaTpuBaloT TONbKO “ecTecTBeHHble” runotesbl. [MuwyTt o
dopmMMpoBaHMM 3Be34 M3 raso-NbifneBon TYMaHHOCTWU, OOHO K3
BOJIOKOH KOTOPOW NPOXOAUT Ha boHe 3Be3fHOM cuctembl. JInbo
npegnonaratT CErMeHT MbINeBOro konbua, obnetawowmn KH
15D HanogoGue HenonHbix korey HentyHa. [MpegnonaratoT
NbINIEBON AMUCK, OKPYXaloLMIn MOMOAY 3BE3OHYH CUCTEMY U
npeueccupyowuii Hanogobue TaHuyowero Bonyka. OpHako,
BCE 3TU MMNOTE3bl BbI3bIBAKOT BOMPOCHI.

Bo-nepBbix, NbineBble TYMaHHOCTW HE MMEIOT CTOfb
pes3knx un npsamMblX, “HOXeBbIX” kpaeB. [axe anonoret
npesymnumMnm ecTecTBEHHOCTU, XypHan Sky and Telescope,
Bblpa3un yaveneHuve: “llodyemy kpal 9kpaHa cTonb pe3ok?”
(S&T, August 2004, p.30).

Bo-BTOpbIX, B NbINEBbIX TYMaHHOCTSIX OObLIYHO
HaxodsaTCs YacTuubl Menb4ye ANWHbI BOMHbI BUAUMOrO CBETa.
OHM paccevBaloT NPenMyLLECTBEHHO ronybble nyyn. VIMeHHo
NoaToMy KpacHerT fanekve 3e3gbl. COOTBETCTBEHHO YEM He
npo3payHen 9KpaH, Tem KpacHee p[orpkHa ObiTb KH 15D.
OpHako, Habnopatenu oTmevawT: “Bapuauum sipkocTu He
COMPOBOXAATCH 3aMETHbIMU WM3MEHEHUSIMU LIBETA, O3Havas

BonbluMe YacTuLbl UMM MaKpPOCKOMMYeckue Tena B KavecTse
akpaHoB” (Astronomical Journal, 2004, v.127, p.2344-2351).

NIOBUTENSAM 3BE3[HbIX TAWH

Bo3amoxHo, kak npegnonaran 3.UuHHep, B psge
crnyyaeB peyvb ugeTr o6 yracaHWu SpKO BCMbIXHYBLUMX 3Be3f.
[laBHO M3BEeCTHbI 3BE3[bl, KOTOPbIE BCMbIXMBAKOT M NMOCTENEHHO
BHOBb CTaHOBATCS BecbMa crnabbiMu obGbekTamu. Ho Takve
“HoBble”  3Be3dbl BWAHbI HEJonro - He 0Oonee HEeCKOMbKUX
MecsLeB, B TO BPEMSI KaK, Hanpumep, BbilLeyrnoMsiHyTasi 3Be3aa
BD+8°215 Habntoganach okomno wwecTu net, SZ Per - 41 rog, a
55-a9 lepkyneca ncyesana Ha rmasax B.Mepwens 4vepe3 Bek
nocne ee onucanust k. dnemctngom! Xota CTonb pPeKopgHO
NPOJOIKUTENBHBIE W SIPKME BCMbILLKMA HEKOTOpbIX 3Be3f (n
Kuns, P n V 605 Jlebens, AG lMeraca) n3BeCTHbl acTpOHOMaM,
OHW OTMeYanuCb pexe 4Yem “‘ncyesHoBeHus”. BcnomHum, 4to
CKeNTMYEeCKN HaCTPOEHHbI acTpoHoM K.Xumnenb npu Bcem
XenaHuu Tak U He CMor  cnucaTtb Ha nepemMeHHble 3Be3abl 40%
“‘nponax” 3.UuHHepa. 3ametum, 4to B davnax “Obwezo
Kamarnozaa rnepeMeHHbIx 38e30” COAEepXWUTCa  KaTeropwusi
“Hecywiecmsyrowux”  obbektoB.  [Mo-Bugumomy,  3aragka
nponasLLNX MUPOB 3aCNy>X1BaAET U3YYEHMSsI.

M umeHHO nobutenu actpoHomMun Mornu  Obl
nony4nTb HOBble pe3yrbTaTbl. YTobbl UCKaTb yTepsiHHbIE 3BE3[
He obsa3aTenbHO BrNsSAbIBaTbCA B Teneckonbl. [docTtaTovHo
WHTepHeTa, patowero cBoboAHbI AocTyn K Goratemwmm
6aHkaM 3Be3[HbIX AaHHbIX. Y NpodeccuoHarnbHbIX acCTPOHOMOB
NpOCTO HET BPEMEHW, [1a U XeMaHUsi, Ha paccrnefoBaHust Aen o
noTepsHHbIX 3Be3fdax. BmecTto wu3dyveHuss kaxgoro criyvas
BbIBOAbl [OEnatTcs MO HUYTOXHbIM Bblbopkam. Hanpumep,
0.9rpe un K.®abpuumyc o6Hapyxunu, 4to U3 06BEKTOB
“Bxo0Ho20 Kamanoza Tuxo” acTpOMEeTpPUYEecKUn CryTHUK
“l'unnapx” He yBuaen 6663 3Be3abl. 13 HUX 6bINO UccnegoBaHo
1 o6bsicHeHo nuLwb 46 nponax. OcTtanbHble xe 99,3% cnyyaes
ABMATCS cBoeobpasHon Terra Incognita, roe BO3MOXHbI
YAMBUTENbHbIE OTKPBITUS: 3K30TUYECKME BCMbILLKW 3BE3A U SiAep
[anekux ranaktuk, kak npegnonaran XX.Aw6pyk; HeBuOUMbIE
TeMHble OOBbEKTbI-3aCMNoHKKM, Kak yTBepxaan Y.dopt; codepbl
[aricoHa, O KOTOpbIX NUWYT  WCKaTenu  BHE3eMHbIX
uMBMnM3aumMn; a MoxeT ObiTb M 4em  cpaHTasupyoT
XKYPHarnucTbil...

a . —

Puc. 6. Pactipenenenue ncue3HyBIIMX 3Be3] Ha HeOecHOH chepe.

B NMOMOLLb JIIOBUTENSAM 3BE3OHbIX TAUH

BaHkn  3Be3gHbIX  gaHHbix  (SIMBAD):  http://simbad.u-
strasbg.fr/sim-fid.pl, Cucrema actpoduanyeckmx gaHHbix (ADS):
http://adsabs.harvard.edu/abstract_service.html , 3Be3pa KH
15D: http://www.astro.wesleyan.edu/research/kh15d/

Anekcel Apxunos, 2. Xapbkoe
Cmambs npedocmasneHa asmopom
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AcTpoHOMMYeCKMue |
MeponpusaTUsA |

AcCTpoIIKo0JIA B
AKuryiasax

C 7 no 18 aseycma e [OJ1 «Xuaynu» (noc. 3onbHoe,
Camapckass o6nacmb) npoxodusa wkona Onsl HHbIX
acmpoHomos. OpeaHu3oeaHO U npoeedeHO OaHHoe
Meponpusimue MuHucmepcmeom o6pa3oeaHusi U HayKu
Camapckoli obnacmu u Camapckum [jeopyom 0emckoz20 u

FOHOWeCKo20 meop4ecmea.

®omo 1. YdacmHuku ACmpOWwKorbI.

B paHHOM MeponpusaTMM NpMHUMano yyactue 25 yyauwmxcs
7-11 knaccos.

OcHoBHas 3apava AcCTpoLLKOnbI
BO3MOXHOCTb LLKOJSIbHMKaM oBnageTb
MeToAaMMn acTPOHOMUYECKUX HabnaeHWI.

MHoro BpemeHM kak npenodaBaTenu TaK LUKOMbHUKM
yaensnu  nogrotoBke K onuMmnuage.  Bcepoccuiickas
onvmMnuaga npoxoauT B ABa Typa. I MeHHO BO BTOpOM Type
(NpaKTU4eCckoM) LLKOSbHMKM [OMMKHbI MOKa3aTb OMblT U YMEHUs!
npoBeAeHNs aCTPOHOMUYECKUIA HabnoaeHui 1 NocneayroLLyto
06paboTKy nory4eHHbIX pe3ynbTaToB. B ropoackux ycrnoBusix
HEBO3MOXHO OCYLLECTBMATb NMOATOTOBKY AETEW K 3TOMY Typy U
NnoaToMy B narepe npunaraeTcsd MaKCMMyM YCWUIuiA, 4ToObI
NVKBMAMPOBaTb y yyalmMxcs 3TOT npoben 3HaHWl, a camoe
rmaBHoe obecrneynTb MoMyyYeHne MMU AOCTaTOMHO GOrbLIOro
HabngaTenbHOro onbiTa.

npenoctaBnTb
COBpEeMEHHbIMU

12.8.2007. UT = 22h 35m. Canan 3500, Exp =30s. 1SO 1600

®omo 2. Memeop u3 nomoka lNepceud.

Bce y4acTHUKM Bbinu pasgeneHbl Ha TP rpynnbi:

MepBas rpynna - cekuns Habniogatenen MeTeopoB.
OcBoMB C  OMbITHbIMM  MperogaBaTensMn  METOOUKY
HabniofeHWn 1 nocnefyollyto ux obpaboTky, yyalmecss ¢
BGONbLUMM 3HTY31A3MOM NPOBOAST LeNyl ceputo HabnoaeHun
3HameHuToro notoka lMepceuabl. B nocnegHun geHb LUkonbi
BCe [aHHble CBOASATCA B OOHY CUCTEMY C Lefblo AanbHewnLwen,
Gonee KpOMNOTNMBOWN 06paboTku n MHTepnpeTauum

pe3ynbTaToB.

®omo 3. HabriodeHue COMTHEYHbIX MSIMEH.

Bo BTOpylo rpynny BxogsT pebsita, WMHTepecyolmecs
ConHeuvHon akTmBHoCTblo. C nomowpbio 150-mMM pedhnekTopa
LUKOSIbHUKWA  PerynsapHoO NpOBOAAT HabnogeHus dotocdepsbl
ConHua. Pernctpauus COJTHEYHON aKTUBHOCTU
ocyLlecTBnsANacb kak doTtorpacdupoBaHueM aucka B MPsSiMOM
dokyce Temeckona, Tak W C MOMOLLbIO 3apUCOBOK MATEH
CrpoeunpoBaHHbIX Ha 3kpaH. Takke B koHue Llkonbl Bce
HabnoaeHUs cUCTeMaTU3NPYIOTCS U FOTOBSITCA K MocneayoLen
obpaboTke.

®omo 4. Ha nekyuu C. H. ®abpuku.

N nocnepHss, Heborblias, HO Kak oOkasanocb B
JanbHenwemM, camasi onbiTHas Gbina cekums No HabngeHUo
nepeMeHHbIX 3Be3d. Ha npoTshkeHun Bcer Houu Bu3yasibHble
HabnoaeHus B Teneckon Yepenytotcs ¢ doTorpacmpoBaHnem
pa3nuyHbix 06beKkToB. KOHCTpyKUMa Teneckona no3sonsier
OCYLLECTBNATb CbeMKY OGBLEKTOB cpa3y Ha HECKONbKO kamep.
Yuawwmmcs ynaeTtcs nonyyaTb Ka4eCTBEHHbLIE CHUMKM HE TONbKO
3B€3/], HO U HEKOTOPbIX TYMaHHOCTEN, 3BE3[HbIX CKOMMEHWUN,
ranakTuk, a MHoraa SPKUX METEopOoB.

Heboceod Ne 1, 2008 200 30




BN 2007gi
B8.8.:2007. UT = 19h 20m.

®omo 5. CeepxHosass SN2007gi e NGC 4036.

Kpome HabnofeHuii n NpakTUYeckux 3aHATUIA, y4acTHUKaM
npefocTaBnsieTcss BO3MOXHOCTb  Mpochyliatb Uenbid  psig
BbICTYNMEHNA pasnuuHbiX cneuuwanuctos. . W. BaxtuHoB
(Camapcknii aapoKOCMUYECKUA YHUBEPCUTET) pacckasbiBarn o
COBpPEMEHHbIX MeTofax mnbuTtenbckoi actpodoTorpacdpum u
obpaboTke hoTomaTepmanoB. CBoM feKUMM OH COMPOBOXAAET
NPEKPacHbIMN CHUMKaMU pas3fnnyHbiX OOBEKTOB, NOy4YeHHbIMU
CBOVIMU pyKaMmu.

Hactosawwmin dypop cpean Bcex y4acTHUKOB ACTPOLLKOMbI
Bbi3biBaeT npuesg wun3 CAO 3aBepgytowero nabopatopuen
®dusnka 3Be3n, AokTopa  (pu3MKo-mMaTeMaTUYEeCKMX — Hayk,
npodheccopa C. H. ®abpukn. HecmoTps Ha KOpoTkoe BpeMs
npebbiBaHuss Ha Lkone, Ceprei HwukonaeBny ycneBaet
NpoYUTaTh HECKOMBKO NEKLUN O COBPEMEHHbIX UCCEeAoBaHUSIX
BeAyLLMXCS B KpynHenwmx obcepBaTtopusax mupa. HanbonbLunii
ycnex obbl4HO nonyyaeTt pacckad o CAO, u nekunst 0 YepHbIX
abipax. N gaxe nocne ouvunanbHOrO OKOHYaHWA Nekunn elue
OONro  yyawmecs NposiBNSIOT MOBbLILEHHbIN UHTEpeC K AaHHbIM
Temam.

XoueTcs cneuuanbHO OTMETUTb, YTO BCE BbICTYMNIEHUS
COMPOBOXAAKTCA MOKa3oM MaTepuarnoB BbIMOMHEHHbIX B
3MEeKTPOHHOM BuAe Ha OonbWON 3KpaH C  MOMOLLBHO
MyNbTUMEOUAHOTO  MpoekTopa. 3OTO C OOHOW  CTOPOHbI
adpekTHO BbIrMSQENno AnNa  cnywarenen, a C  Apyron
CyLLeCTBEHHO obrnerdaeT NoAroTOBKY NMEKTOPOB K BbICTYMNMEHMWIO
M MPaKTUY4ECKM HU KaK WX He orpaHuunBaeT B obbeme
nokasblBaeMoro matepuana.

Ectb y pebar wn BpemMs [Ans  aKkTUBHOIO OTAbIXa.
MpekpacHoe MEeCTO pacrofioxeHue narepsi nossonsetr 6e3
orpaHuyeHust kynaTtbcsi B Bonre, npotekatoweli 6ykBanbHO B
NATUAECATN LWarax OT [OMa, rAe MPOXMBAKT  yYaCTHUKK
AcTpolukonbl. Beyepamu TpaguumnoHHo npoxoant dyT6ornbHbIE,
BOMNENBOMbHbIE 1 TEHHUCHbIE BaTanuu.

B nocrnegHuii pOeHb AcTpoLuKOnbl MOABOAATCA WUTOrM
KOHEpPEHUMM  MccriefoBaTeNbCKMX  paboT  yvawmxcs u
KOHKypca Habniopatenen. Bce nobeautenu nonyyarot
noyeTHble PamMoTbl U LeHHble Npusbl. Hago oTmeTwTb, 4TO
HeKkoTopble paboThbl BhIMOSHSTCA HA O4YEHb BLICOKOM YPOBHE U
BMOCMNEACTBUM PEKOMEHAYIOTCA AN y4acTust B 0oGnacTHowm
Hay4yHOW KOH(EPEHLIMUN YyYaLLMXCSH.

Ha 3akpbiTve LLkonbl BCe eanHOAYLLHO OTMEYaloT, YTO UM
noHpasunocb nogobHoe oblleHre. Ydaliuecs nonyyaroT
OonbLUOM ONbIT B MpaKTUKe acTPOHOMUYECKMX HabroaeHun,
y3HaT MHOMO HOBOTO O COBPEMEHHbIX WCCNEAOBaHUSIX B
pasnuyHbIX obnacTsx acTpoHOMWUW. B3auMHble KOHCynbTaumu
no cambiM pasHblM TemMam MomoralwT pebsTaMm He TOmbKo
B3aMMHO 060ratuTbCsl 3HAHUSIMU, HO U MPOCTO MO3HAKOMUTLCS
M noobLiaTbCcsl CO CBOMMU eAuHOMbILNEHHUKamu. [Mpoluasics,
BCE C HagexOgoh AymalT O CKOpelweM HacTynneHun
cneaytoulen LWkonbl.

BpeMs npoBegeHUA: aBryct — camble [AfWHHblE
NeTHUe HouW, MaKkCUMarnbHasi aKTUBHOCTb METEOPHOro
notoka Mepcenapl.

MaTtepuanbHas 6a3a ACTpPOLIKONbI:

. LkonbHbIn Teneckon "Telementor-63/840"

. Pecdpaktop. D = 100 mm. F = 1000 mwm,
obbekTnB Taup

e MeHUCcKoBO-3epKanbHbIN Teneckon
KaccerpeHa. D = 150 MM, F = 2250 mm.

TemaTtuka nekuummn:

MeToauka HabnoaeHnn METEOPOB;

MeToanka HabnoaeHWIn CoNHEeYHbIX NATEH;
doTorpacdmpoBaHne METEOPOB;

YepHble Abipbl;

doTorpacnpoBaHne  3Be3OHbIX  CKOMMEHWUN,
TYMaHHOCTEW, ranakTuk;

Peanusaums npoekta «Teneckonbl donkecay;
e  CoBpemeHHble obcepBaTopun Mupa.

Bonee nogpobHo o pabote AcTpolikonbl B XKurynsx MOXHO
03HaKOMUTLCS Ha canTte: http://citadel.pioner-
samara.ru/astreduc/

Pykoesodumens Acmpouwkonsi O. A. TyqyuH
tuchin@pioner-samara.ru

Ho4b TpoTyapHou
ACTPOHOMUHU B
r. KpacHosipcke

B cpeay, 26-ro pekabps 2007 roga, acTpoHoMamu-
nobutenammn  ropoga KpacHosipcka ©Obima  mpepnpuHATa
nonbiTKka NpoBegeHns nepson B KpacHosipcke HOYM TPOTyapHOMN
acTpoOHOMUM.

Moroga Hac B 3TOT Beyep nMopafjoBarna, OAHAaKo MNorHas
JlyHa He faBana BO3MOXHOCTU BecTu HabnioaeHus DeepSky.
MoaTomy Mbl peLnnu NpoBECTU HOYb TPOTYapHOW acTPOHOMUW.
Mbl Bblexanu co cBoum ob6opygoBaHvem B panoH KUla.
OCHOBHOW Lienblo NPOBEAEHUSI JAaHHOIO MepOonpusTUs Ans Hac
Obima He CTONMbKO MNONynspu3aumns acTPOHOMWM, CKOSbKO
BbISIBIEHWE HEe[OoYeTOB U MpoBepka «B OOHO» HalIMX METOAoB
opraHusaumm  nopobHblx  MeponpuaTuin.  MNpoTuBOCTOsIHME
Mapca, JlyHa B TpeTbein YyeTBepTr U Bugnmoctb CatypHa, 6binn
XOPOLUUM MOACMOpbeM ANs TpoTyapHbIX HabmogeHunin. OgHako
BCE OCIIOXHSANOCh AOBOMbHO MOpPO3HOW norogow. Ha ynuvue
ObINo Marno nogen, No3TOMy 3aMHTEPECOBaBLUMXCS OKa3anochb
He TaK MHOro, Kak Mbl paccy/TbIBanu.

OpHako xe Mbl caenanv ans cebs psig BbiBoJoB. B
YaCTHOCTVM MpuWwnM K OBLWeMy MHEeHM, 4TO MNoAobHble
MeponpuaTMa  criedyeT MpOBOAUTbL B BbIXOAHble. [And
NMPUBMEYEHNS MPOXOXMUX Mbl PELLNMM, YTO crnedyeT npoaymaTb
BapuvaHT  M3roToBMeHUss cTeHaa C  uHdopmaumen o
NpPOBOASALLEMCSH MEPOMPUATUN, KOTOPbIA yCTaHaBnuBarncs Obl B
MeTe NPOBEeAEHUsI TPOTYapHbIX HabnoaeHN.

Ho, He cMoTps Ha Mano41CneHHOCTb
3aMHTEPecOBaBLUNXCSA NOAeN, Te KTO MoAxoAwrn K HaMm, nocne
HabnioAeHW cnpalumeanu korga Mbl B criefylowuii pas 6yaem
NpoBOAMTbL HOYM TPOTyapHOW acTpoHoMuu. YTo camo no cebe
rOBOPUT O  3HAYMMOCTU  [Aa@HHbIX  MeponpusTUiA  Ang
nonynsipusaumm actpoHomun B KpacHosipcke u Boobuie B
Poccun

Byndakoe Cepeell, 51l06umersns acmpoHOMUU CO CmMaXem
2.KpacHosipck
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Knasaui TTtonemewn -
BbIAGHOLLUIACA ACTPOHOM
UU PanbCUPUKATOp HaYKU?

Knasauii [TTonemeit

C MMEHeM Knasans MTonemes, anekcaHgpuncKkoro
acTpoHoma 41 Beka Halwel 3pbl, CBA3bIBAOT 0OObIYHO €ero
reoLeHTPUYECKy0D  CUCTEMY  MWpa, MPOCYLLECTBOBABLLYIO
rPOMafHbI C MCTOPUYECKOM TOYKM 3pEHUsi CPOK—TMonTopa
ThicaveneTusi. O6LenpuHsaTas U ouumManbHO NpU3HaHHas (Kak
HayKoW, Tak M XPUCTUAHCKOM LepkoBbio), Teopus [lTtonemes
Tonbko B XVI—XVII Bekax ycTynuna cBaun no3viuum renivMoueHT-
puyeckon cucteme mupa KonepHuka. MHorne 3HaroT, YTO U reo-
LeHTpUYecKas cuctema, v psag Apyrmx acTpoHOMUYECKkUx paboT
MTonemes BowmnM B 0AHO GONbLIOE COYMHEHMWE, MONy4YMBLLEE
M3BECTHOCTb  MoA  Ha3BaHueM «ArnbmarecT». OfHako 3To
Ha3BaHWe ObINo aaHo He [MTonemeeM, OHO — MO3AHENLLEro,
nputom apabckoro, npoucxoxaerus. Cam xe [MTonemen
nucan no-rpeyvecku " HasBarn CBOE  COYMHEHUE

sMetédn odvtafig?  (\Marane cuHTakcuc», unu «Bonbluoe
COYMHeHVe». Brpoyem, CNOBO «CHMHTaKCUC» MMEET HECKOSIbKO
3Ha4veHun. Ero MOXXHO nepeBecTu elle U Kak «TpakTaT», U Kak
«rnocTpoeHue». lTonemen B ccCbiNMkax Ha CBOW TPyA Takke

yacTo Haswiean ero #Madnuating sévtaBilr yro osnauaer
«maTtemaTm4eckoe CovMHeHue»..Apabckne nepeBoavuKM Tpyaa
MTonemes — w©3 yBaXeHWs N K aBTOpy, WNM NpPOCTO MO
HeBPEXHOCTU—NPEBPATUNUN «OOMNbLIOE» B «BENMYaiillee», Tak
yto y apaboB kHura [lTonemes crtana MMeEHOBaTbCS
cokpaweHHo «Al Magisti» - oTkyaa v npousowwno HasBaHue
«AnbmarecTy.

McTopua He ocTaBuna HaM HUKaKMX CBeOEHU O u3Hu [To-
nemesi. I3 ero CouMHeHWs1 M3BECTHO: WUn U paboTan OH B
AnekcaHapun, CBOM acTPOHOMMYECKME HabnaeHus Havan a
127 rogy Hawen apbl u Ben ux go 141 roga, a csom Tpyqa
3akoHuuMn Kk 146—147 rogam. OTcioga MOXHO caenatb
npegnonoxexue, 4to lTonemen pogunca mexagy 87 u 100
rogpamv H. 3. n ymep Mexgy 160 n 175 rogamu. B Takux
npegenax u ykasblBatoT rofbl xu3Hu [Tonemes 60nbLINHCTBO

aBTOPOB. YTOYHWTb 3TV AaThl MOKa He MpeacTaBnsieTcsi BO3-
MOXHBbIM.

OpHako HaM kaxeTcsi, 4To rog poxaeHus [tonemes Gnuxe
Bce-Takun k 100 rogy, yem k 87. NOCKOMbKY Bpsg N OH NPUCTY-
nnn K CBOMM HabnoaeHsAM ToNMbKO B BO3pacTe COpoka net —
ckopee, oH Hayan ux B 27—30 net. C gpyrov CTOpoHbl, B 165
rogy no ErmnTy npokatunack cTpallHas anuaemMust Yymbl, U C
6OMbLLIOM CTENEeHbI0 BEPOSITHOCTU TOT rof Mor ObITb NOCHEAHNM
rogom xu3Hu Knaesgus Mronemes.

YTO XKE COBOV MPEACTABNAET«ANbMAIECT»?

OTo BecbMa O6GLUMPHOE COYMHEHVWEe—ero aHrnUUCKUn nepe-
BOZA 3aHuMMaeT 6onee 600 cTpaHuy Gonbluoro popmaTa. «Anb-
mMarecT» Obin pasgeneH camum [Mronemeem” Ha 13 kHur. Bno-
CrneacTBUM MEPENUCYMKW, NEepeBOOYUKM WU KOMMEHTaTopbl
pasgenunn Kaxaylo KHUry eule u Ha masbl (0T 5 go 19 rmas B
Kaxkgomn KHure). B Tom, 4yTo geneHue Ha rmaBbl HE NPUHaANEeXuT
camomy [ltonemeto, y6expgaeT OTCyTCTBME B TEUCTE KaKWX-
nnbBOo CChINOK Ha HOMepa N Ha3BaHUs! rMas..

KHura 1 — BBogHasi. B Hel yTBepxpaeTcsi, UTO HeBecHbI
CBOJ ABWXETCH Kak egunHas cdepa. 3emns wapoobpasHa n He-
noaBwkHa, HaxoauTcsl B LeHTpe HebecHol cdepbl U UMeeT no
CPaBHEHWIO C HEW HUYTOXHO Marble (To4YeyHble) pasmepbl. B
KHUre MNpMBOAATCA OCHOBbI MTONEMeeBOM  cdepuyeckon
TPUroHOMeTpuW, JdaeTcs psh NonesHblx Tabnuu, a Takke
onMcaHne» HEKOTOPbIX NPOCTLIX YINOMEPHbIX NPUGOPOB.

B kHure |l npuBOAMTCS peLleHne HeKoTOopbIX OobLmMXx 3agad
chbepuyeckon actpoHoMuu. [emxeHre ConHua No aKNUNTUKE 1
COrHeYHasi aHoManus (npoucxoasilasi, kak Mbl Ternepb 3HaeM,
OT HepaBHOMepHOCTU ABMXKeHUs 3emnu Bokpyr ConHua no an-
nunTuYeckon opbute) paccmatpuatoTcs B kHure lll, a B kHure
IV — Bugumoe pagwxeHune JlyHbl n ero aHomanuu. B kHure V
lMTonemen cTpout CBOIO TEOpUto ABMXEHUS JTyHbl, OCHOBaHHYIO
Ha KOMOMHaLMN HECKOMbKUX KPYroBbIX ABWXKEHWUNW, ONs 4ero
MCNONb3yeT NOHATUS 06 SKCLEHTPE M 3MNMLKMKIE, BBEEHHbIE pa-
Hee (B Il kHure).

KHura VI nocsileHa Teopun CONMHEYHbIX .M NYHHbIX 3aTMEHUN,
BasupyloLeica Ha pacyeTax MOMEHTOB CM3UTMIA (HOBOMNYHUIA U
MOMHOMNYHWI), a Takke OCOGEHHOCTSIX [AOBWXKeHUs JlyHbl,
CBfI3aHHbIX C TeM, YTO ee opbuTa HakroHeHa K MIOCKOCTU
AKNUNTUKM Ha Hebonblion yron (5°). 3pech e NpuBedeHbI
Tabnuubl 3aTMEHWIA.

B VIl n VIl kH1rax npMBoaaTcsa onucaHus coO3Be3ann, BUANMbIX
¢ TeppuTtopum peuun n AnekcaHgpuu, n, KpoMe Toro, kartarnor
3Be3[, COCTaBneHHbln [lTonemeem Ha OCHOBE COBGCTBEHHbIX
HabniogeHun n HabnogeHun Mvnnapxa {Il Bex oo H.3.). B atom
KaTanore aaHbl nonoxexHus 1025 3sesn.

Cama xe 3HameHuTasi «cuctema mupa [lTonemes», kotopas
onucbiBaeTCcA (Janeko He Bcerga npaBuMbHO) BO  BCeEX
y4yebHMKax acTpOHOMWM M BO MHOMMX MOMYMNSAPHBIX KHUrax,
cogepxuntca B IX—XI kHurax « AnbmarecTa.

B kHure Xl MNTonemen paccmaTpuBaeT MOMATHblE OBWKEHWS
nnaHeT Ha HebecHoW cdepe U HaxoauT, YTO OXBaTbiBaeMble
UMW [yT¥ HAXOAATCS B cormacum ¢ ero Teopvent. 3gech xe npu-
BOAUTCA Tabnuua To4ek CTOSIHUIA NnaHeT (f4e nnaHeTa MeHsieT
npsiMoe ABWXEeHWe BOOMb SKIMUMNTUKU Ha MOMATHOe unu Haobo-
pot). B Xlll kHure pacckasbiBaeTcs 0 ABWXEHUM MNaHeT Mo Lwu-
pore.

370 KpaTkoe nepeyncrneHne, pasyMeeTcsi, He OXBaTbIBAET BCEX
BOMPOCOB, U3MOXeHHbIX B TpyAe [NTonemes.

CYObBA «AlTbMAFECTA»

HabntogeHus camoro lMTonemes, o KOTOpbIX FOBOPUTCSI B €0
TpyZae, BbinonHsnucb ¢ 127 o 141 roga H. 3. «AnbmarecT» 6bin
3akoH4yeH aBTopom B 146 unu 147 rogy v usgaH okono 150
ropa.

CnoBo «u3paH» Hago MOHWMaThb He Tak, Kak Mbl ero MoHwW-
Maem Tenepb. 3akoH4MB cBown Tpya, lNTonemen nepepan ero
nepenuncymkam, OHW OT PYKW AOMKHbI ObiMn caenaTb C Hero
HECKONbKO KOMWIW. Takue KONuM paccbinanucb B KpynHeunwme
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61bnMoTekN, OTAEMNbHLIM YYEHBIM U BNMSITENbHLIM Oocobam. B
fanbHenweM C 3TUX MepBbIX KOMWIA CHUManucb .HOBbIE.
Mepenncunkn He Bcerga TOYHO credoBanu  OpuruHany:
fJornyckanu onucku, a uHoraa bpanu Ha cebst cmenocTb Aenatb
CO3HaTernbHbIe NONPaBKW U AaXe AOMOMHEHUS.

M3BecTHO, 4YTO «AnbmarectoM» Hapsigy ¢ Tpydamu [unnapxa
nonb3oBanuncb MHOrMEe COoBpPeMeHHUKK [lTonemes, Hanpumep,
puMckMn ectecTBoucnbiTatens UM Bpad [aneH (129—201),
BM3aHTUNCku actponor Bettuit BaneHT (Il B. H, 3.). B Il Beke
OpeBHerpeveckuni MaTemMaTtuk " MeXxaHuK Mann
AnekcaHOPWUACKWI Hanucan KOMMeHTapun K «AnbmarecTy».

MepBbIi gowenwnin 4o Hac nepesof «Amnbmarectal» Ha na-
TUHCKMI A3bIK (Hay4HbIA A3blK cpegHeBekoBbsl) caenan B 1175
rogy [cpapp n3 Kpemonbl. B 1515 rogy nepesoa Hanevatanm
B BeHeuun. (Hesagonro go atoro B Cvuunum 6bin .BbINOMHEH
apyrom nepeeBod, HO OH yTepsH.) [peyeckun TekcT
«AnbmarecTta» nonan B EBpony nuwb B XV Beke. ABCTPUIACKUI
acTpoHom u MatemaTuk eopr Mypbax (1423— 1461), a 3aTtem
ero yyeHuk NoraHH PernomoHTaH (1436— 1476) MoarotoBunm
N KpaTkoe u3noxeHue «Anbmarecta» (u3gaH 1473 ropy).
MonHbIN rpeveckuii TekcT «Anbmarecta» onybnukosan B 1538
rogy lepsaruyc (r. basens). B 1898 n 1903 rogax B Jlennuure
MOSIBUIICA ~ 3aHOBO  MEPE*CMOTPEHHbIA  PeYecKUin  TeKcT
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Kapta pacnpocTtpanenus nepeBogoB Anpmarecta Bo 2 - 17 Bexax

K coxaneHuto, 3T KOMMeHTapum A0 Hac He AOLUNW, HO U3 Apy-
rmx TpygoB [Manna u3BecTHO, YTO K Havany IV Beka H. 3. kHura
MTonemes cuutanacb CTaHAapTHbIM Yy4eBHMKOM acTpoHOMUW,
KaKoBbIM OHa M ocTaBanacb B TedeHue ewe 1300 net. CnycTa
nornseka nocne anna KoMMeHTapuu K «AnbmarecTy» Hanvcan
M3BECTHbIN MaTemaTuK TOro BpeMeHn TeoH AnekcaHOpUNCKUN.
Mo3nHee B cocTaBneHun kommeHTapueB K Il kHure «Anbma-
recta» npuvHUMana yyactve U [oyvb TeoHa, 3HaMEHMUTasl >XeH-
lWMHa-maTematuk  [wnatus, Tparmyecku norubwas  npwu
HanageHun B 415 rogy Ha AnekcaHapuiickyto 6ubnuoTteky
TONMNbl PaHaTUKOB-XpUCTMaH. B orHe nornbna yactb 6ubnuote-
KA C MHOMMMMW COYMHEHUSIMU [OPEBHUX YYEHbIX, B TOM 4ucne
Tpyabl [vnnapxa u MNrtonemes. B 640 rogy no npukasy xanuda
Omapa 6ubnuMoteka Obina OKOHYATENMbHO  YHUYTOXEHA
daHaTUKamu.

Ho, k cyacTblo, «Anbmarect» XpaHusca He Tonbko a Anek-
caHgpuiickon Gubnunoteke. Ero konmmu nonanu, kak Mbl 3HaeM, B
Pum, a Takxke B Nepcuto, rae B rogpl npaenexuns uaps LWanympe
1 (241—272) «AnbmarecT» nepeBenu Ha £3blk nexnesun. Bo
BTopov nonoeuHe VIl Beka «Anbmarect» Obin nepeBefeH Ha
CUPUIACKMIA  A3blK  (NepeBof He CcoxpaHwuncs), 3aTeM Ha
apabckuin. Boobwe un3BecTHbl fABa apabckux nepeBoga
«AnbmarecTa». MNepsbiii Gbin caenaH B 827—828 rogax apab-
CKUM MaTemaTtukoMm XamiokagkeM noH-Kocydom noH-Matrapom
(786—833). OH coxpanuncs Gnarogapst konun Xl Beka U Ha-
xoauTcsa cenyac B bubnmoteke JlengeHckoro  yHuBepcuTerta.
BTopoin nepesog Gbin BbINOMHEH MornBeka cnyctsi, B 879—890
rogax, Wcxakom nbH-XyHanHom, aH-Hacpanu (ymep B 910—
911 e2.) n 3atem o06paboTaH BbIAALWMUMCS CUPUIACKUM
matematukom Cabutom mbH-Koppown (836—901). Konum atoro
nepeBofa UMEKTCA B HaUMOHanbHbIX GubnuoTtekax TyHuca,
®paHummn 1 Ucnanun. B Mapwke u BatukaHe ecTb Takke Tpu
rpeyeckux konmmn IX— X Bekos.

«Anbmarecta» (noa pegakument W. J1. lerbepra), OH nocnyxun
OCHOBOW AN AanbHEeNLyX NepeBoaoB Ha ApYyrne A3bIKu.
MepBbIi NepeBod Ha paHuy3ckui S3blk caenan H. Anbma
(1813 wn 1816 rr., Mapwx). lopaspgo nyywe nepesog K.
MaHuunyca Ha Hemeukui A3blK, W3AaHHbIN B Jlemnuure B
1912— 1913 rogax W nepeusfaHHbI MonBeKka CrnycTa nog
penakumMei M3BECTHOrO  crneumanncta Mo UCTOPUM Hayku
apesHero mupa O. Heinrebayapa. HakoHeu, Tonbeko B 1984 rogy
BbiLLeN BeCbMa KBanMuLMpOBaHHbIN Nepesof, «Anbmarectay
Ha aHrmuickni A3blK. OH BbIMOMHEH WCTOPWMKOM Hayku [x.
Tymepowm.

CyuiecTtByeT nepeBof «Anbmarecta» U Ha pycckun a3blk. OH
cAenaH M3BECTHbIM WMCTOPWMKOM Haykum npodpeccopom WM. H.
Becenosckum  (1892—1975), HO moka HaxoguTCs TOMbKO, B
pyKonumcu.

«MPECTYINEHME KNABOWA MNTONEMESA»

Tak Ha3Ban CBOKW MoOHoOrpadwmio, yBuaesLlyio cset B 1977
rogy, ee aBTOp — amMepuKaHCckui uccneposatens Pobept
HbloTOH.

B yem xe coctout «npectynnenue» Nronemesa? Mo MHeHWO
aBTopa, [ltonemeit noppensiBan CcBoM  HabnoaeHus,
YMBILUIEHHO BHOCWI B HUX nonpaBku. Tak e [ltonemen
noctynan ¢ HabniogeHWsIMM  CBOMX  MpeaLlecTBEHHUKOB
(Twnnapxa, Tumoxapuca, W Apyrux acTpoHomos). P. HbtoToH
TLaTeNbHO aHanMaupyeT HabnaaTenbHble aHHblE TeX NET 1
HaxoOouT B HEKOTOPbIX M3 HUX OTNNYMSA OT MOMEHTOB MMM MNo-
NOXEHWIN, paCCYUTaHHbIX MO COBPEMEHHON TEOPUMN.

[ns pokasatenbCTBa WCKakeHWst [lTtonemeeM TOW WM MHOM
BENUYMHBI B HabnoaeHusix P. HblOTOH npuMeHsieT MHoro pas
oavH 1 TOT xe npueM. OH yuuTbiBaeT cpedHue MOrpeLuHoCcTy
HabnIOAEHUI TOM 3MOXM U BbIYUCHSIET BEPOSITHOCTb TOrO, YTO
YCTaHOBIEHHbIE MM OTKMOHEHUS OOBACHAKTCS CryvaiHbIMK
norpeLLHoCcTsIMU HabntogeHuin.  Mockorbky — OGbIYHO
OTKIMOHEHMSS B  HECKONbKO pa3 MNPEeBOCXOOAT  CPEeaHIo
MOrpeLLHOCTb, BEPOSITHOCTb CMyYalHOro MPOUCXOXAEHUS 3TUX
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OTKIMOHEHMI OKa3blBaeTCA BeCbMa Marnon. 3HauuT, roBopuT P.
HbloTOH, HabnogeHWe nogaenaHo.

ABTOp MoOnb3yeTcs elle U TakuM paccyXaeHuWem: AOMyCTUM,
roBOpUT OH, 4TO lTONEMEl HU B YeM He BMHOBAT, a Noaaesbl-
Basn HabnoaeHNs HEKUA ero acCUCTEHT, CKpbiBas 3To OT NTone-
Mesi. Ho 3a4eM 310 6bIno Hy>HO accucTeHTy? Jlormyeckuii aHa-
3 npuBoauT P. HbloToHa Kk HensbexHoMy BbIBOAY: TaKum
MUUYECKMM accUCTEHTaM Mor ObiTb Tonbko cam [Tonemen.
Yto MOXHO ckasaTb Mo AaHHOMy noBoay? KonmyecTBeHHbIN
aHanus P. HbloToHa onpoBeprHyTb TPYAHO.

Torga noctaBuMm BoMpoc mHade: ecnu lMTonemen cam BHOCUN
rnonpaBkM B CBOM U Yyxue HabnofeHusl, TO 3a4eM 3TO emy
ObINO HY>XHO?

Mbl 3Haem, 4YTO B reoueHTpuyeckon cucteme mupa llronemes
aBwxkeHus JlyHbl, ConHua n NATU NnaHeT BOKPYr 3emnu onuchbl-
BalOTCA CIIOXHOW KOMOWMHaUMeNn paBHOMEPHbIX KPYroBbiX
OBWXKEHWIA. B nencTBUTensHOCTM Xe nnaHeTbl u JlyHa aBuxKyTCs
HepaBHOMEPHO M MO 3Mnuncam, Aa elle BO3AeNCTBYOT APYr Ha
Apyra, Bbl3biBasi JOMNONHUTENbHbIE OTKIMOHEHWS.
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OkcueHTp u >nuuuki [ronemes

Ho 1 nocne oTKpbITUSI 3aKOHa BCEMUPHOIO TAroTeHusi Vicaakom
HbloToHOM co3gaHne  Teopuu ABwKeHWs JlyHbl MpeacTaBnano
OoOHY M3 TpyOHeMWWX 3ajady Jdaxke Ans Takux Y4YeHblX, Kak
Ownep, Knepo, Janambep n apyrux. Y ocHoBHas npuymnHa atux
TpyOHOCTEN — y4yeT BO3MYLUEHWU, co3gaBaembix ConHuem. A
BeAb [lTonemen M NOHATUS HE MMEN O 3aKOHEe TArOTEHWs, O
OBwxeHun JlyHbl N0 annuncy, o AeACTBMM BO3MYLLEHUA. M3yyas
BAUMOEe  ABwxeHue  JlyHbl, OH  BbIAENWT  OCHOBHblE
«HEpaBEHCTBa», TO €CTb OTKIMNOHEHWUS OT pPaBHOMEPHOrO
KPYroBOro [ABWXEHWS, W MOMbITancs onucaTb WX BBEAEHVEM
3KCLEHTPUYECKN PACMONOXEHHOrO Kpyra—aKCLEHTPa U Marnoro
Kpyra—anuuukna, no Kotopomy v asmxetcs JlyHa.

Teopus lNTonemess B mpuHUUNE He MOrna TOYHO onucaTtb
BuAuMble ABwKeHus JlyHbl, nnaHeT u ConHua. [Tonemen
noHMMam 3T0 M TEM He MeHee He Mor oTkasaTbCs OT
pPaBHOMEPHbIX KPYrOBbIX ABWXEHUA N NCKaTb UCTUHHYIO hopMy
NnaHeTHbIX OPOUT N 3aKOHbI ABWXEHUIA HEGECHBIX TEMN MO 3TUM
opbutam.MNTonemenn nowen no apyromy nytu. OH peluun
«UCNpaBuTb» Te HabmnaeHVs, KOTOpble HEAOCTATOYHO XOPOLLO
COrnacoBbIBanuch C ero TEOpUen.

KoHeuHo, noctynok lNTonemes nNpoTMBOpeYuT  BCEM HalIMM
npeacTaBneHusiM O Hay4yHon 3Tuke. [oAroHka pesyrnbTaToB
HabMAeHN WM 3KCMEPUMEHTOB  «MOf, TEopuio» —
rpybeliliee HapylleHUe MopanbHbIX MPUHLMUMIOB Hay4HOro
nccnepgosaHusi. Ho MoxHo nuv yTBepxaaTth, kak genaet P.
HbIOTOH, YTO 3TU B CYLIHOCTU MENKME MOMNpaBKu, BHECEHHbIE
MTonemeem B HabnogeHWs, HaLENO NepevyepKkMBaloT 3HaYeHne
ero Tpyga, W 6bino 6bl nydvwe Ana  Hayku, ecnu  Obl

«AnbmarecT» 0o Hac He gowen? HeT, ¢ Takum yTBepXaeHVEM
cornacutbesi Henb3s. W Ans 3Toro ectb cepbesHble OCHOBaHUS.

3HAYEHME «ANIbMAFECTA» B ACTPOHOMUA

Mbl yxe roBopunu, 4to B onpegeneHHoM cmbicne «Anbma-
recTy» CUNbHO NoBe3mo. B oTnnyme oT MHOMMX Apyrnx coumHe-
HWIN KNacCUKOB APEeBHEN HayKu, COMMHEHWI, OKa3aBLUUXCS ANs
Hac yTpayeHHbIMU HaBcerga, «AnbMarecT» COXpaHwuncs, aa
elle B HECKOMbKUX Konusax. OTo nocrnegHee  06CTOATENLCTBO
OYeHb BaXKHO MOTOMY, YTO HE BCE KOMuUM cofepXaT MOSHbIA
TeKCT «Anbmarecta». Tak, OAHa W3 NapWXCKMX KOMWUn
cogepxut Tonbko kHurn ¢ | no VI, a konusa, xpaHswascsa B
Ockopuane,—kHurm ¢ V no VIIl. Hanuume e HeCKONbKMX
pasHbIX KOMUIA OQHOTO U TOFO Xe TEeKCTa MO3BONSET YTOYHUTL
CMbICT  HESICHOTO  BbIP@XEHUS WUNW  BbISBUTb  OLLUMBKY
nepenucymka.

Begb Tonbko Gnarogapst «AnbmarecTy» OOLWNM 4O HAc Bce

cBefeHust o pabotax 'vnnapxa u 6onee paHHUX acTPOHOMOB
BaBswrnoHa v Mpeunn, 1 cpeam HUX — 3Be3AHbIN katanor Mvn-
napxa, KponoTtnveble nccrnenoBaHusi 3Toro katarnora 6binm Bbl-
nonHeHbl a 1982—1984 rogax aBCTpanunCKUM  aCTPOHOMOM
. PoynuHcom n actpoHomamu HO. H. Edpemosbim 1 E. [.
[MaBnoBckon. YueHble Hallen CTpaHbl NPUMEHUAN OCTPOYMHbIN
METOA: OHW W3YYUNM  MONOXKEeHWS 3Be3q C Gomnblum
COGCTBEHHBLIM ABMXEHMEM (0O KOTOPOM HU ['Mnnapx, Hu MNTone-
Mel He UMenu HY Manenwero npeacTaBreHusi) U Mo UX Koop-
OuHaTaM BbIMUCINAKM 3NOXy cocTaBneHus katanora: 150 rog oo
H. 3. (C BO3MOXHOW norpeluHocTbio +40 net). 3To coBnagaet ¢
nepuogomMm pAeatenbHocTu [wnnapxa. PoynuHc, B cBotO
ovepedb, AoKasan, YTo HabmogeHVs MOMNOXEeHW 3Be3[ Bbl-
nonHeHbl Ha wupoTe Pogoca (rae pabotan Mmnnapx), a He B
bonee toxHOM Anekcangpun. [tonemen nuwb cgenan
rornpaBKy Ha NpeLecculo B KOOpAMHaTax 3Be3f KaTarora
Mvnnapxa. CyuwecTByloT, opgHako, W Apyrme [oBoAbl,
ccopmynupoBaHHble ewe B 1917 rogy  aHmMUncKum
actpoHomom W. J1. [Iperiepom, cornacHo um, no KpamHen mepe,
yacTb 3Be3q kartanora Habnwoaan cam MNTonemen. Het Hu4yero
yAVBUTENBHOTO B TOM, 4TO [lTomemen usmepsn KoopauHaTbl
TeX e camblx 3Be3a, 4To 1 'vnnapx. BoamoxHo, oH 3T0 genan
WUMEHHO Ans Toro, YTobbl onpefenuTb NOCTOSHHYIO NpeLeccum,
KOTOpyldO OH monyyun, npasga, ¢ Gonbloi owwnbkon (36"
BMECTO MpaBurbHOro 3HavyeHus 50" B rog).
Katanor [vnnapxa — lNTonemes He pa3 ucnonb3osarncs Apy-
rMMu actpoHomamu. Tak, apabckuii  acTpoHoM  anb-batTanu
(858—929) coctaBun Ha ero ocHoBe katarnor 533 3Be3f Ha ano-
xy 880 roga, NpuHSIB MOCTOSIHHYIO MpeLeccun paBHon 54,5" B
rof, BMecto 3HaveHus 36", +BbiBegeHHoro lNTonemeem. 3atem
mpaHckuii actpoHom AG6a ap-PaxvaH ac-Cycgm  (903—986)
ony6nukosan koopauHaTtbl 1017 3Be3n katanora lMTonemes c
y4yeToM MOMpaBkM Ha npeLeccuo U onpedenun ux 6Greck.
HoBbIN KpUTMYECKUA MepecMoTp 3TOr0 KaTtarore OCYLLEeCTBWI
XOPE3MUNCKUIA ydeHbln ABY Pait-xaH an-Bupynun (973—1048).
Bce aTu yyeHble oTMevanu Hanmuumne owmboK M HETOYHOCTEW B
kaTanore. A apabckuin actpoHom MGH ac-Canax (ymep B 1154)
o3arnmaBun cBoW Tpya Tak: «Tpaktat o npuyuHe oWwuboK K
onucok B Tabnuuax kHur VII n VIII «Anbmarectar», a Takke
BO3MOXHbIE UCMpaBeHUs K HUM». WUTak, Hanuuve owmbok u
onu1cok B katanore MTonemes 60 U3BECTHO YXXe acTPOHOMaMm
Boctoka B IX—XIl Bekax. Ho, Tem He meHee, oH ocTaBarcs
OCHOBHbIM 3Be3HbIM kaTanorom o XV Beka, korga Ynyrbek
cocTaBun HoBbIN kaTanor 1018 3Be3q Mo CBOMM OpUrMHAnNbHbIM
HabntogeHusiM Ha anoxy 1437 roaa.

O nTonemeeBoln TEOPUUN ABWXKEHUS NINAHET Mbl Y€ FOBOPU-
nv—oHa 6bina OCHOBHOW B Hayke [0 M34aHusa 3ameyaTenbHOro
Tpyaa Hukonas KonepHuke "O6 obGpalueHusix HeGecHbIX Kpy-
roB» (1543 r.). Ho paxe KonepHuk, nepeHecs ponb LeHTpa
nnaHeTHom cuctembl ¢ 3emnu Ha ConHue, coxpaHun MHorve
noctpoeHusi MTonemes, NOCKONbKy OH BCe elle paccmaTpusan
OBWXEHMS HEGECHbBIX CBETUIN KaK KPYroBble.

Cam «3akoHopatenb Heba» WoranH Kennep, npucTynas K
rnouckam WUCTUHHON hOpMbl MAAHETHbIX OpOUT, TOXe ucxoaun
13 nocTpoeHunin lTonemess U yCTaHOBMNEHHbLIX UM 3aKOHOMEp-

Heboceod Ne 1, 2008 200 34




HocTeln. B cBoen «Hosow actpoHomumy, nsgaHHon B 1609 roay,
Kennep, was [OOBONbHO TPyAHbIM MNyTEM U WUCNOMb3ys
nBaguatuneTHue HabnopeHus nonoxeHu Mapca Ha Hebe,
BblnonHeHHble B  1580—1600 rogax Tuxo bBpare, pewwun
NocTaBreHHy0 nepep cobol 3agadvy: HalTu reomeTpuyeckoe
MECTO TO4YeK, 3aHMMaeMbIX NiaHeTol oTHocuTenbHo ConHua.
Tak 6bna HavgeHa UCTUHHAY dhopma NnaHeTHbIX opouT — an-
nunc. Ho Henerkuin nyte Kennepa k annuncy Gbin NoAroToBneH
Tpygamu ero npegwectBeHHnkoB — [1tonemest n KonepHuika,
He roBops yxe o Tuxo bpare.

Satwm

|
R
/J
Tup
7/ Sphere of
the stars

Cucrema Mupa Iltonemes

M3 y4eHbIX HOBOTO BpeMeHN 0gHUM U3 NepBbix 0bpaTun BHU-
MaHMe Ha  OWuMBKM M HEeTovyHoCcTM  «Anbmarectar
dpaHuy3ckuii actpoHom XXaH [enambep (1749— 1822). U
.MMeHHo [enambep 3asiBUM, 4TO OAHOMO TONBbKO OTKPbITUS
MTonemeem 3BekuMM (BTOPOro MO 3HAYEHUD WU BEMUYUHE
«HepaBeHCTBa» ABMKeHns JlyHbl) 4OCTATOYHO, YTOObI cunTaTb
[MTonemesn BENWKUM y4YeHbIM.

HayuyHble 3acnyrm [ltonemes, no oOLwemy npu3HaHWo,
HaMHOro nepeBeLunBaOT AONyLEHHbIE UM OWUBKM 1 Aaxe
HamepeHHoe ncnpaBneHne HabnogeHuin. MNoatomy nonbITkM P.
HbloTOHa oMnopouYnTb anekcaHApUACKOTO acTpoHOMa MW ero,
TPyA He BCTPETUNM COYYBCTBUS cpeau OpYrnx yyYeHbix. B cBoen
kHure P. HblOTOH ropbko >kamyetcsi Ha TO, YTO W3BECTHble
crneumanucTbl no wucropum Haykm O. T[legepcen u O.
Heiirebayap oaxe He ynoMUHalOT B CBOMX MOHOrpadusix o ero
paboTte. MOXHO MpUBECTU Takke BblCKa3blBaHWE aBTOpa HO-
BeuLlero nepesoaa «AnbMarecta» Ha aHrfMnCKun  s3bik K.
Tymepa «3apada npefncTaBnseT WHTEpPEC W 3acnyxuBaeT
coaepxaTenbHOro 1 KputTudeckoro obeyxaeHus. K coxaneHuto,
HefaBHO Bbllwedwas kHura P. HbloToHa Ha 9Ty Temy He
COOEPXUT  HWYero nogobGHOro, a CcKopee  CTPeEMMUTCSI
auckpeauTupoBaTthb Becb Tpya». C pe3kor KpUTWUKOW BbIBOAOB
P. HbloTOHa BbICTYNWI TakkKe U3BECTHbLIN aMepPUKaHCKUIA acTpo-
HoM O. 'MHrepuy.

Ecnun Bce HabniogeHus [lronemesn, kak yTtBepxaaeT P.
HbloTOH, Gbinu hanbLUMBbLIMU unm noAaaenbHbIMU,
CrpallnBaeTCsi, Ha OCHOBaHUM KakuX >xe AaHHbIX [MTonemen
nocTpoun ceoto Teopuio? O4eBMOHO, OH CAemnan 3To Ha OCHOBE
peanbHbIX HabnoaeHu (Kak CBOMX NpenLlecTBEHHUKOB, TakK U
COGCTBEHHBIX), @ MOTOM [AENCTBUTENbHO «MNOANPaBnsn» Te U3
HUX, KOTOPbIE MIIOXO COrNacoBbIBANNCEL C TEOPUEN.

MpenctaBum cebe Ha Mur, 4to ObiNo 6bl, ecnu  6Gbl
«AnbmarecT» He goLlen HuM o apabckux n cpegHeasnaTCKux
yyeHblX, HM 0o Hac. Toraa apabckum y4yeHbIM NpULLNOCH Obl
paspabatbiBaTb TEOPUIO OBWKEHUS MraHeT camum. BoamoxHo,
OHV cymenu 6bl B 4em-To npeB3oiTu [Tonemesi, Ho pobuTbes
NMOSTHOTO COrfacoBaHWsi TEOpUMM C HabMOeHUsIMM B pamKax
reoLeHTPUYECKON UMM OaBKe FEeIMOLEHTPUYECKON  CUCTEMBI,
'OCHOBaHHOW TONbKO Ha KPYroBblX PaBHOMEPHBIX ABWKEHUSX,
OHU TOXE He CMOrnK Bbl. W 3Be3aHbIN kaTanor UM NpuLLNoch Obl
COCTaB/siTb 3aHOBO.

Ecnun 6bl «AnbmarecT» He gowen 40 Hac, Mbl 3Hanu Obl Ha-
MHOTO MeHbLUE O OPEBHErPEYEcKoi M BaBWITOHCKON acTPOHO-
Mum, Obinn  Obl  3HAYUT CUNbHO 0OeAgHEeHbl  Hawwm

npeactaBneHnss o KynbType  [peBHen Mpeunn n
annuHucTndeckoro Ervnta. MHorve actpoHoMuyeckue n mate-
MaTMYeckue 3HaHWs npuwniocb Obl NpuobpeTaTb 3aHOBO.
Tenepb Mbl MOXEM OTBETWUTb Ha BOMPOC, MOCTaBMEHHLIN B 3a-
ronoeke ctatbk. Knaegwuii MNronemer Obin BbiAaOWMMCS acTpo-
HOMOM W MaTeMaTMKOM 3Mnoxu annuHu3aMa. U Te HebGonbluve
nonpaeku, koTopble BHOcun Tonemen 8 AaHHble HAbnaeHUN,
HW Ha NOTY HE U3MEHMUNW NpeCTaBNeHU APEBHUX U CpeaHeBe-
KOBbIX Y4YEHbIX O CTPOEHUM MWpa, HUKaK He MNOBMUANM Ha
AanbHellee pasBUTME aCTPOHOMUYECKOW HaYKK.
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Bumanuti AnekcaHdpoeuy4 BpoHWmaH
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oTcTan OT TOYKM MPOTMBOCOMNHLUA Ha 43°, M noaTomy pesko
«BpocaeTcs Haszaa»: crniegytowmin nepurein 14 mapta JlyHa yxe
BCTpeyaeT Ha rpaHuue Tenbua n OBHa, a nepuren 11 mapTa —

B OBHe, OTCTYNUB 3a 2 npbikka Ha 42°! B 310 Bpemsi nepurei

JlyHa B neprree & 2008 rogy
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JInHus ancug nyHHOM opbuTbl (NpsiMasi anoren —
nepurerl) B pesynbrate BO3MYLLEHUA CO CTOpoHbl ComHua u
3emMnu ABMXKETCA B NPSMOM HanpasrieHun (B Ty e CTOPOHY,
yTo M JlyHa, TO ecTb K BOCTOKY) CO cpefHel ckopocTbio 40° B
rog. MNpu aTom n nepuren, 1 anoren OBWXKXYTCA HEPaBHOMEPHO,
coBepLuas konebaTternbHble ABWKXEHNA OTHOCUTENbHO CPeaHero
nonoxenus. B uenoMm obwuWe 3aKOHOMEPHOCTU  TaKWX
konebaHui cnegytowme: npu npubnmwkeHnn ComnHua nepurew
HekoTopoe Bpems fABwketca Bnepeau ConHua, 3atem
(nockonbky ConHue ABMXETCH CyLLeCTBEHHO ObicTpee) OTCTaéT
oT Hero. Kak Tonbko ConHue onepeaut nepureii 6onblue, Yem
Ha 45°, oH pe3ko «bBpocaeTcs Hasag», HaBCTpedy TOuKe,
npotmBononoxHon ConHuy. 3aTeM, nNpy NPUBIKEHUN TOUKU
«MNPOTMBOCOSHLIAY, CHOBA ABUXETCSH BMECTE C Hel, NOCTENeHHO
oTrctaBas. OTctaB Gonee, yem Ha 45°, cHoBa «bpocaetcs
Hasag», Tenepb Yyxe k camomy ConHuy, ¥ pganee Bcé
nosTopsieTca cHavana. CkasaHHOe WNMCTPUpYeT PUCYHOK

HWXKe, nokKasblBalWU  MonoxeHnss JlyHbl BO  Bpems

onepexaeT ConHue Ha 43°, U HayMHaeT NpsiMoe [OBWKEHWE
Bnepean ConHua: nepuren 8 anpens,, 6 masi, 3 noHs, 2 n 30
MIONS1 CMEeLLaloTCs Kaxabli pa3 K BOCTOKY, OTOMAS OT TOYKM
nepures 11 mapta Ha 60°! B aTto Bpems nepurei yxe otcTtan ot
ConHua Ha 34°, n crnefyeT HOBbI «CKa4voK Ha3aay»: cHavYana 26
aBrycta Bcero Ha 3°, a 3atem 20 ceHTs6ps cpa3dy Ha 30°,
OKasaBWWCb NpsMO B 3BE34HOM ckonneHun [neagpl. Ewé
NoABWHYBLUUCL Ha3ag Ha 3° 17 okTA0ps, nepureii okasblBaeTcs
Bcero Ha 33° Bnepeau TOYKM MNPOTMBOCOMHLA, W CHOBa
HauvMHaeT OBWXeHWe Bnepén, 3aBepluas rofd nop 3sesgon B
Tenbua. Takum obpasom, nepureli coBepLuaeT ABaXAbl B rof
GonbluMe ckaykym Haslagd, a obwwuii pa3max ero konebaHuin

cocTtaBnseT 60 — 80° 3a roa!

Kyna 6onee «cteneHHo» Benét cebs amnorein nyHHOM
opbuTbI: OH MMaBHO ABWKETCH Brepéd, coBepluas ABaxabl B
rof, He «CKaykn Hasad» a Kak Obl NErkoe «TonTaHUe Ha MecTex:

ero «pasmaxu» 6nusku k 40° - cpeAHEMY CMELLEHUIO 3a rof.

JIyHa B amoree B 2008 rogy
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npoxoxaeHus et nepures B 2008 r.

MepBbit nepuren 19 saHBapsa JlyHa npoxoauT, HaxoasiCb

HEeMHOro 3anagHee 3Be3gbl B Tenbua. B 310 Bpemsa nepuren

AnekcaHdp Ky3Heyoe, kuznezowaw@yandex.ru

men. +7 950 6367 283
2. HuxHut Taeun
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OCHOBHbLIMW aCTPOHOMUYECKMMMN CODLITUAMM BTOPOro Mecsua
2008 ropa sBnatoTcs: 1 deBpans - nokpbiTue Tay CkopnuoHa
JlyHol (BugumocTb — Cubupb, JanbHuii Boctok), 1 despans -
BeHnepa B coeguHeHun ¢ tOnutepom, 1 dpepans - Mepkypuii B
coeaunHeHnn ¢ HentyHom, 7 dheBpans - kornbLeobpa3sHoe
COMHEeYHoe 3aTMeHue, 21 deBpana - MOMHOEe IyHHoOe
3aTMeHue, 24 deBpans - CaTypH B MPOTMBOCTOSIHUM C
ConHuewm, 27 cdeBpans - Mepkypui B coegnHeHum ¢ BeHepon.
ConHue aBuxetca no co3sesauto Kosepora go 17 cdespans, a
3aTeM nepexoauT B co3se3ane Bogones n octaetca B HeM [0
KoHU@ Mecsua. CKkNoHeHWe [HEeBHOTO CBeTuna MoCTEneHHO
yBenuuMBaeTcsl, B CreACTBUE Yero NpOoAOIKUTENbHOCTb AHS
Takke pacTeT gocturas K KoHuy mecsua 10 vacos 39 MUHYT
(npubaBnB 2 4Yaca OT Havana deBpans). 3TU [aHHble
cnpaBeanvBbl Ans WMpoTbl MockBbl, rae nonyaeHHast BbiCOTa
ConHua 3a MecsL, Bo3pacTeT Ha AecaTb rpagycos (¢ 16 go 26
rpagycoB). KOxHee MOCKOBCKOM napannenu pneHb 6ynet
ONUHHee, a ceBepHee — KOpOoYe, XOTS B CeBEpPHbIX parioHax
NPOAOIMKUTENBHOCTL AHA ByaeT yBenuumneaTbea BbicTpee, Yem
B CpefHux u, Tem BGoree, B KOXHbIX LUMPOTax. XoTs ceBparnb —
He camoe GnaronpusiTHoe BpeMs Anst HabnoaeHun ConHua, Ho
BPEMEHW [N MW3Y4YEeHUs ero MOBEPXHOCTW, 3apUCOBOK W
doTorpadmpoBaHus ropasgo Gonblie, YeM B MepPBblE 3VMHMWE
mecsubl. Mpu HabnogeHusix ConHua B GUHOKMb UMK Teneckon
HY>XHO 06s13aTenbHO (!!) NPMMeHATbL CONHeYHbIN PUNbLTP U3
TEMHOTO CTeKna WM WHOro  creuuansbHoro martepuana.
Y6biBatowaa JlyHa (cdpasa 0,35) HauHeT cBoW nyTb MO
deBpanbckomy Heby 6nm3 rpaHuubl co3Be3guii BecoB wu
CkopnuoHa, n B MNepBbli AeHb Mecsua MOoKpoeT AO0CTaTOYHO
ApKyto 3Be3gy Tay CkopnuoHa. Yepes cyTkum OHa npougeT B
nape rpagycoB toxHee AHTapeca, a B nocneayoLine aHn 6yaet
yKpalleHueM yTpeHHero HebGa BMecTe ¢ BeHepoi n FOnutepom.
C atummn aBymsi nnaHetamu JlyHa cbnusutca 4 ceBpans (B
cossesgum CTpenbua), n 910 BygeT camoe 3penuiiHoe YTpo
Mecsla, He CMOTPSl Ha TO, YTO TaloLWMIA Ceprn pacrnorioxXuTcs
HW3KO Hap ropuaoHToM. Jlyuywmne ycnosus Ans HabnopeHwn
AaHHOTO coefuHeHns OyayT, KOHEYHO, B HOXKHbIX paroHax
cTpaHbl (B ceBepHbIx pamnoHax JlyHa B3ongeT no3xe ConHua
BBMOY MEHbLUEro CKIMOHEHMWs1). YIrOoBOe pacCTOsiHMe Mexay
nnaHeTaMmn cocTaBuT OKOMo 3 rpagycos, a cama JlyHa nponget
B 7 rpagycax toxxHee. JTO 3Ha4uT, YTO BCe TPWU CBETUNA MOXHO
6yneTt HabnogaTe B Mofie 3peHUs LLUMPOKOYrONbHOrO BUHOKMS.
dasza JlyHbl Bo Bpems cbnwxeHus He npesbicut 0,1, 1 3TO
M3ymuTenbHOE SIBMEHWE CTOWUT 3anedvatneTb Npu  MOMOLLU
doToannapaTa. Yepes HeCKonbko AHeW, a UMeHHo 7 cheBpans,
€CTECTBEHHbIN CNyTHWK 3emnu BCTynuT B a3y HOBONyHUS (B
co3e3gun Kosepora), 3atmuB cobon ConHue. [Mpousonget
nepsoe B 2008 rogy comnHeyHoe 3aTMeHUWe, koTopoe Oyaet
KonbLieobpasHbIM, MOCKOMbKY BUAUMBLIN AnameTp JlyHbl Gyget
MeHbLUe BuaumMoro avametpa ConHua. KonbueobpasHyto dasy
3aTMeHMs cMOXeT HabnioaaTe MUHMManbHOE KOMNWMYEeCcTBO
niogen Ha 3emne, T.K. MONoca ee NPonaeT Mo He3Ha4YUTENbLHON
YacTn AHTapkTuabpl 1 akeatopuyn Tuxoro okeaHa. YacTHble
dasbl yBuMAAT xutenu Hoeon 3enaHgum u Asctpanuu. B
Poccun 3aTmeHne BUAHO He ByaeT, HO oropyaTbCs He CTOWT,
T.K. 1 aBrycta poccusiH aeT MOfHoe COfIHeYHoe 3aTMeHue,
npekpacHo Buaumoe B Cubupu. 3T1o Byaet, kcTatu, nocrnegHee
rnonHoe conHeyHoe 3atmeHne pfo 1961 roga (Gomee
nonysekal!), kotopoe MoxHOo Oymer Habmiogate B
ryCTOHacerneHHbIX panoHax cTpaHbl. [ns HabnoaeHWn NomHbIX
COSIHEYHbIX 3aTMEHUA OO0 B TEeYeHWe 3TOro Nepuofa >XWUTensm
Hallen CcTpaHbl MpUAETCS Bble3xaTb 3a rpaHuuy.... [locne
3aTMeHus1, JlyHa BbIaeT Ha BeyvepHee Hebo n 9 deBpans npu

dase 0.07 cbnusutca c YpaHom, nponas B 2 rpagycax
ceBepHee. [Ina HabnoAeHWn 3TOro coeauHeHuss noHagobutcs
OuHoKnb unu Teneckon. [lpopgomxusB cBovi HebecHbIX NyTb
farnblue, HOYHOE CBETUMNO TMOCTENEHHO BblpacTeT [0
nonymecsiua (k 14 cdeBpansi), nocetns co3se3aus Puib, OBHa u
Tenbua. B geHb BcTynneHus B dasy nepBoin yeTBepTu JlyHa
BHOBb MokpoeT [nesgbl, HO HabnogaTe 3TO ABMEHUE MOXHO
OyneT Ha amMepukaHCKOM KOHTUHEHTe. Yepe3 2 OHA NyHHbINA
oBan npouaetr ceBepHee Mapca (B cosBesgum Ternbua),
YIMoBOe paccTosiHMe [0 KOTOPOro COCTaBUT MeHee rpagyca.
MwuHoBaB co3Be3gnsa bnu3sHeuoB n Paka, JlyHa BCcTynuT B
co3Be3gue JlbBa, rae crtaHeT nonHon 21 chepans. HoyHoe
cBeTuno cbnuantcsa ¢ Perynom n CaTypHOM 1 npongeT CKBO3b
3eMHyto TeHb. [1ponsongeTt nonHoe nyHHoe 3aTMeHne. Ycnosus
ero HabniogeHns Ha TeppuTOpMM Halen CTpaHbl Henb3s
HasBaTb XOpOLWMWMW, T.K. HabrogaTb 3aTMeHVe MOXHO Oyaet
nuwb Ha EBponerickon ee TeppuTopumn, HO yxe Ha 3axoae JlyHbl
1 B ybbiBatowmx casax. Nocne 3atmeHuns JlyHa 3a ocTaBlueecs
[0 KOHUa Mecsila Bpems nobbiBaeT B co3se3ausx [lesbl, Becos
1 CKoprvoHa, 3aKOHYMB CBOW MyTb MO cheBpanbCKoMy Heby y
rpaHvubl co3sesguii CkopnvmoHa n Ctpenbua npu ybbiBatoLei
dase 0,43. Ha Hebe dheBpansa moxHo GyaeT HabnopaTtb Bce
naTb  ApkMx nnaHetT. Mepkypun B Hayane Mecsiua
pacnonoxvTcss Ha BeyepHem Hebe (y rpaHuubl CO3Be3auiA
Kosepora n Boponesi) ¢ BuamMmocTbio okono nonyyaca. Ho
6bicTpo conuautca ¢ ConHuem, 1 nporas 6 deBpans HkHee
coefVHeHVe, MosSBUTCA Ha YyTpeHHeM Hebe k Hayany BTOpOW
Aekagbl mMecsiua He nokupgas cosBe3gus Kosepora. B atom
CO3BE3QUM MfaHeTa OCTaHeTCs [0 KOHUa Mecsua, koraa
CKpoeTcs B nyyax yTpeHHen 3apu. BeHepa B eBpane
3aBepLlUaeT YTPEHHIOW BWAUMOCTb, MOCTEMNEHHO conwkasch C
ConHuem, Ho Onarogaps cBoelt sipkocTu (-3,7m) MoxeT
Habniogatbcs faxe B AHeBHoe Bpems. 3a Mecsy BeHepa
nobeiBaet B co3se3gusx Ctpenbua u Kosepora, B camom
Hauvane mecsila conmxkasice ¢ KOnutepom o nonrpagyca. Mapc
HabniogaeTtca B co3Be3amn Tenbua (6nm3 3Besfbl H6eta aTtoro
co3Be3gusi) B BevyepHee M HO4YHOe  Bpems, a
NPOAOIKUTENBHOCTL  BUAMMOCTA €r0 B Hayane Mecsiua
npeBbIlIaeT MOMOBUHY CyTOK. brneck n Buaumbii gnameTp
nnaHeTbl MOCTENeHHO YyMmeHbluaTcd. K cepegumHe mecsua
Mapc cusieT yxe kak 3Be3fa HyneBoW BENMUYUHBI NPU AnameTpe
10 yrnoBbix cekyHa. HOnutep BuaeH Ha yTpeHHeM Hebe 6nu3
BeHepbl. B Hayane mecsiua oH HabnogaeTcs okono nony4yaca,
a K koHLYy dpeBpans - 6onee yaca. deBpansb - ny4yllee BpeMs B
2008 rogy ons HabnopeHun CatypHa. [NnaHeTa npoxogut
TOYKY MPOTUBOCTOSIHMA ¢ ComnHUeM B KOHLEe Mecsila, No3ToMy
BMAHa BCE TEMHOE BpEMsi CyTOK B c03Be3aum JIbBa k BOCTOKY OT
Peryna (B 7 rp. B Hayane nepuoga v B 5 rp. - B KOHUe). Yron
packpbITUS Komnew, nraHeTbl BecbMa Mar, Mo3ToMy JeTanu
CTPOEHMSI  KOMbL@ nyywe BCero BUAHbl B KPYMHble
nobutenbckue Teneckonsl. Y YpaHa n HenTtyHa 3akaHunBaeTcs
BeyepHsAs BuanMocTb. Obe nnaHeTbl MOryT ObiTb HanWgeHbl B
OUHOKMb C MOMOLLbIO 3Be3AHbIX kapT (Hanpumep, B AK_2008
http://images.astronet.ru/pubd/2007/12/03/0001224924/ak_200
8big.zip) B co3se3gnsx Bogones n Kosepora, COOTBETCTBEHHO.
M3 komeT niobutenu actpoHoMun cMoryT Habntogats P/Holmes
(17P) n P/Wirtanen (46P). Ewie ogHa goctaTtoyHo sipkast komeTta
- P/Tuttle (8P) - nepemecTunack B toxHoe nonyliapue Heba u B
Poccum n CHI He BugHa. KomeTta Xommca, no-npexHemy,
HaxoauTcs B co3Be3gmu [lepces M MocTeneHHO TepsieT B
6necke. P/Wirtanen (46P) B deBpane npongeT no co3se3gnsm
Pei6 n OBHa, coxpaHsin OOCTATOMHO CTabUIbHbLIA pacyeTHbI
6rneck (9,2 - 9,5m) B TeuyeHue Bcero mecsiua. Actepouibl
deBpanst npeacTaeneHbl NsATbl0 cBeTunamu o 10m. Apue
apyrmx 6yayT Llepepa, 'eba u EBHOMUsi (C MakcumarnbHbIM
6reckom Bbiwe 9m). Ewe Gonee sipkas Becta HaxoauTcs 6nus
ConHua 1 He BugHa. 3a MecsL Npor3onayT 4 NoKpbITUsi cnadbix
3Be3[ acTepougamu, camol sipkoi U3 koTopblx Oyaet HIP
105943 (8,7m) 13 co3se3aus Neraca. Ee nokpbiTne nponsonget
10 deBpansa. Makcumyma brnecka  pocturHyt 5
[OMNronepmoanyecknx nepemMeHHblX 3Be3d, CamMou SpKOM 13
KoTopbiX (9 deBpans) ctaHeT V EguHopora. OHa gocturHeT
nopora BUOMMOCTW HEBOOPYXeHHbIM rrasom. T [pakoHa (1
deBpanst)) , R BopoHa (14 deBpansa), R >Xupada (20
despansi), u T Mmapsl (23 deBpans) 6yayT umeTb Gneck okono
7m. AcHoro Heba 1 ycnelwHbIX HabnoaeHui!

Sdpemepuns HeBecHrx Ten — B KH N 2 sa 2008 rogx.
AnekcaHdp Koznoeckuli
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Crnucok eHeCoOJIHeYHbIX rnjaHem

nnaHeTa paccrosa Gonblias Macca, m sin paouyc Op6I/ITaJ'IbeII7I AKCUEeHTpucuteTt aprymeHT roa
Hue, nonyocob, i nepwuoa, ,ClHeVI nepuueHTpa OTKPbITUA
napcek a.e. ((D), rpag.
14 Herculis b 18.1 2.8 4.74+0.06 - 179648 0.34+0.01 23+2 2002
14 Herculis ¢ 18.1 5.81 2.086 - 2922 0.004 197 2006
16 Cygni B 21.4 1.68+0.03 1.68+0.07 - 799.5+0.6 0.69+0.01 83.412 1996
23 Librae b 25 0.78 1.58 - 260 0.24 6 1999
4 Ursae Majoris b 62.4 0.87+0.04 7.1£1.6 - 26912 0.432+0.024 2414 .5 2007
47 Ursae Majoris b 13.3 2.11+0.04 2.6+0.13 - 1083+2 0.05+0.015 111+£22 1996
47 Ursae Majoris ¢ 13.3 3.79+0.24 1.34+0.22 - 2594190 0+0.12 127 2001
51 Pegasi b 14.7 0.052 0.468+0.007 - 4.231 0 - 1995
54 Piscium b 11 0.284 0.2 - 62.23 0.63 235.7 2003
55 Cancri b 12.5 0.115 0.824+0.007 - 14.652+0.001 0.014+0.008 132 1996
55 Cancri c 12.5 0.24 0.169+0.008 - 44.345+0.007 0.09+0.05 244411 2002
55 Cancri d 12.5 5.8+0.1 3.84+0.08 - 5218+230 0.03+£0.03 181+£32 2002
55 Cancri e 12.5 0.038 0.034+0.004 - 2.817 0.07+0.006 249+38 2004
55 Cancri f 12.5 0.781+0.007 0.144+0.04 - 260+1 0.2+0.2 244111 2007
70 Virginis b 22 0.48 7.44 - 116.689 0.4 358 1996
79 Cetib 35.9 0.35 0.23 - 75.6+0.4 0.21+0.15 53 2000
BD-10 3166 b 139 0.046 0.48 - 3.488 0.07+£0.05 31+£20 2000
CoRoT-Exo-1 b - - 1.3 1.65+0.15 1.5 - - 2007
CoRoT-Exo-2 b 243 0.029 3.53+£0.24 1.43+0.05 1.743 0 - 2007
eps Tauris b 45 1.93+0.03 7.6£0.2 - 595+5 0.15+0.02 94+8 2007
epsilon Eridani b 3.2 3.39+0.36 1.55+0.24 - 2502+10 0.7+0.04 47+3 2000
gamma Cephei A b 11.8 2.04+0.06 1.6£0.13 - 903+3.5 0.12+0.06 76£19 2003
GD 66 b 51 2.36+0.08 2.11+0.14 - 1650177 0 - 2007
GJ 3021 b 17.62 0.49 3.32 - 133.84+0.2 0.51+£0.02 29143 2000
GJ 317 b 9.2 0.95 1.2 - 693+4 0.19+0.06 344+10 2007
GJ 436 b 10.2 0.029+0.002 0.071+0.006 - 2.644 0.16+0.02 351+1.2 2004
GJ674 b 4.54 0.039 0.037 - 4.694+0.007 0.2+0.02 14316 2007
GJ 849 b 8.8 2.35 0.82 - 1890+130 0.06+0.09 35160 2006
Gliese 581 b 6.26 0.041 0.049 - 5.368+0 0.02+0.01 273142 2005
Gliese 581 ¢ 6.26 0.073 0.016 - 12.932+0.007 0.16+0.07 267+24 2007
Gliese 581d 6.26 0.25 0.024 - 83.61+0.7 0.2+0.1 295128 2007
Gliese 86 b 11 0.11 4.01 - 15.77+0.04 0.046+0.004 266 2000
Gliese 876 b 4.72 0.208 1.935+0.007 - 60.94+0.013 0.025+0.003 17616 2000
Gliese 876 ¢ 4.72 0.13 0.56 - 30.1 0.27 330 2000
Gliese 876 d 4.72 0.021 0.018+0.003 - 1.938 0 - 2005
HAT--P-1b 139 0.055+0.002 0.53+0.04 1.3620.1 4.465 0.09+0.02 8118 2006
HAT--P-3 b 140 0.039 0.61+0.03 0.89+0.05 2.9 0 - 2007
HAT-4 b 310 0.045+0.001 0.68+0.04 1.27£0.05 3.057 0 - 2007
HAT-P-5 b 340 0.041+0.001 1.06+0.11 1.26+0.05 2.788 0 - 2007
HAT-P-6 b 200 0.052+0.001 1.06+0.12 1.33+0.06 3.853 0 - 2007
HD 100777 b 52.8 1.03£0.03 1.16+£0.8 - 384+1 0.36+0.02 203+3 2007
HD 101930 b 30.49 0.302 0.3 - 70.46+0.18 0.11+£0.02 251+11 2005
HD 102117 b 42 0.153+0.009 0.172+0.018 - 20.67+0.04 0.106+0.07 28313 2004
HD 102195 b 29 0.049 0.45 - 4.114 0 - 2005
HD 104985 b 102 0.78 6.3 - 198.2+0.3 0.03+£0.02 310+30 2003
HD 106252 b 37.44 2.61 6.81 - 150030 0.54+0.05 29043 2002
HD 10697 b 30 2.13 6.12 - 1077.906 0.11 97 2000
HD 107148 b 51.3 0.27+0.02 0.21£0.04 - 48.06+0.06 0.05+0.17 75 2006
HD 108147 b 38.57 0.104 0.4 - 10.901+0.001 0.5+0.025 318+3 2002
HD 108874 b 68.5 1.05+£0.02 1.36£0.13 - 395.4+2.5 0.07+£0.04 248136 2003
HD 108874 c 68.5 2.68+0.25 1.02+0.3 - 1606+88 0.25+0.07 17123 2005
HD 109749 b 59 0.064 0.28+0.02 - 5.24+0.02 0 - 2005
HD 111232 b 29 1.97 6.8 - 1143+14 0.2+0.01 9816 2004
HD 114386 b 28 1.62 0.99 - 872+34 0.28+0.1 345+31 2003
HD 114729 b 35 2.08 0.82 - 1131.478 0.31 80 2002
HD 114783 b 22 1.2 0.99 - 501 0.1 - 2001
HD 11506 b 53.8 2.35 4.85 - 1280145 0.22+0.06 - 2007
HD 117207 b 33 3.78 2.06 - 2627+64 0.16+0.05 82+20 2004
HD 117618 b 38 0.28+0.02 0.19+0.04 - 52.2+0.5 0.39+0.1 359+40 2004
HD 118203 b 88.6 0.07 2.13 - 6.134 0.309+0.014 155.7+2 .4 2005
HD 11964 b 33.98 0.229 0.11 - 37.82 0.15 - 2005
HD 11964 ¢ 33.98 3.167 0.7 - 1940 0.3 - 2007
HD 11977 b 66.5 1.93 6.54 - 711 0.4+0.07 352+10 2005
HD 121504 b 44.37 0.32 0.89 - 64.6 0.13 199120 2003
HD 122430 b 135 1.02 3.71 - 3451 0.68+0.09 91117 2003
HD 125612 b 52.82 1.2 3.2 - 502+14 0.39+0.05 - 2007
HD 12661 b 37.16 0.83 2.3 - 263.6+£1.2 0.35+0.03 29215 2000
HD 12661 ¢ 37.16 2.56 1.57 - 1445+13 0.2+0.04 162+19 2002
HD 128311 b 16.6 1.1£0.04 2.18+0.02 - 449+7 0.25+0.1 111+£36 2002
HD 128311 ¢ 16.6 1.76+0.13 3.2+0.3 - 919 0.17+0.09 200£150 2005
HD 130322 b 30 0.088 1.08 - 10.724 0.048 205422 1999
HD 132406 b 71 1.98 5.61 - 974+39 0.34+0.09 214+£19 2007
HD 141937 b 33.46 1.52 9.7 - 653.2+1.2 0.41+0.01 187.7+0.8 2002
HD 142 b 20.6 0.98 1 - 337.112 0.38 - 2001
HD 142022 A b 35.87 2.8 4.4 - 1923+80 0.57 17243 2005
HD 142091 b 31.1 2.7 1.8 - 1191+10 0.19+0.1 34140 2007
HD 142415 b 34.2 1.05 1.62 - 386.3+1.6 0.5 25514 2003
HD 147506 b 135 0.068+0.002 8.64+0.44 0.952+0.027 5.633 0.517+0.002 189.1+0.4 2007
HD 147513 b 12.9 1.26 1 - 540.4+4.4 0.52+0.08 294+8 2003
HD 149026 b 79 0.043 0.36+0.03 0.71+£0.05 2.877+0.001 0 - 2005
HD 149143 b 63 0.053 1.33 - 4.1+0.7 0.016+0.01 0 2005
HD 150706 b 27.2 0.82 1 - 264+6 0.38+0.12 178432 2002
HD 154345 b 18.06 9.21 2.03 - 109002800 0.474+0.01 11+25 2006
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HD 154857 b 68.5 1.2+0.2 1.8+0.4 - 409+1 0.47+0.02 5914 2004
HD 155358 b 43 0.63+0.02 0.89+0.12 - 195+1 0.11+0.04 162420 2007
HD 155358 ¢ 43 1.22+0.08 0.5+0.075 - 530+27 0.176+0.174 279438 2007
HD 156846 b 49 0.99 10.45+0.05 - 359.51+0.09 0.847+0.002 52.2+0.4 2007
HD 159868 b 52.7 2+0.3 1.7+0.3 - 9869 0.69+0.02 9743 2007
HD 160691 b 15.3 1.5 1.67+0.1 - 6431 0.13+0.02 22+7 2000
HD 160691 ¢ 15.3 5.24 1.8 - 4200+760 0.1£0.06 58+44 2004
HD 160691 d 15.3 0.091 0.033 - 9.639+0.002 0.17+0.04 213+13 2004
HD 160691 e 15.3 0.92 0.52 - 310.6+0.8 0.067+0.012 19010 2006
HD 16175 b 60 2.07 4.5 - 856+80 0.48+0.1 223+8 2007
HD 164922 b 21.9 2.11+0.13 0.36+0.05 - 1155423 0.05+0.14 195 2006
HD 167042 b 50 1.3 1.6 - 41614 0.03+0.04 34140 2007
HD 168443 b 33 0.3+0.02 8.02+0.65 - 58.113+0.006 0.53+0.03 1731 1998
HD 168746 b 43.12 0.065 0.23 - 6.403+0.001 0.08+0.03 1621 2002
HD 169830 b 36.32 0.81 2.88 - 225.61+0.2 0.31+0.01 148+2 2000
HD 169830 ¢ 36.32 3.6 4.04 - 2102+264 0.33+0.02 252+8 2003
HD 170469 b 65 2.24 0.67 - 1145+18 0.11+0.08 34419 2007
HD 17092 b 109 1.29+0.05 4.6+0.3 - 360+2.4 0.17+0.05 348+14 2007
HD 171028 b 90 1.29 1.83 - 538+2 0.61 3051 2007
HD 17156 b 78.24 0.15 3.08 1.1540.11 21.2+0.3 0.67+0.08 - 2007
HD 175541 b 128 1.03 0.61 - 297+6 0.33+0.2 183430 2007
HD 177830 b 59 1 1.28 - 391 0.43 191 1999
HD 178911 B b 46.73 0.32 6.292 - 71.49+0.02 0.124+0.008 17614 2001
HD 179949 b 27 0.045+0.001 0.95+0.04 - 3.092 0.022+0.014 183434 2000
HD 183263 b 53 1.52 3.69 - 634.23 0.38+0.03 242453 2004
HD 185269 b 47.6 0.077 0.94 - 6.838 0.3+0.04 - 2006
HD 187085 b 45 2.05 0.75 - 986 0.47 94 2006
HD 187123 b 50 0.042 0.52 - 3.097 0.03+0.003 20 1998
HD 188015 b 52.6 1.19 1.26 - 456.46 0.15+0.09 293+36 2004
HD 189733 b 19.3 0.031+0 1.15+0.05 1.156+0.032 2.219 0 - 2005
HD 190228 b 66.11 2.31 4.99 - 1127442 0.43+0.08 107+6.5 2002
HD 190360 b 15.9 3.9+0.2 1.540.13 - 289185 0.36+0.03 154432 2003
HD 190360 ¢ 15.9 0.128+0.002 0.057+0.015 - 17.11£0.015 0.05+0.05 154432 2005
HD 190647 b 54.2 2.07+0.06 1.940.06 - 10385 0.18+0.02 233+10 2007
HD 192263 b 19.9 0.15 0.72 - 24.348+0.005 0 - 2003
HD 192699 b 67 1.16 2.5 - 351.546 0.15+0.06 54430 2007
HD 195019 b 20 0.139+0.008 3.740.3 - 18.202 0.014+0.004 322+20 1998
HD 196050 b 46.9 2.5 3 - 1289 0.28 223 2002
HD 196885 b 33 2.63 2.96 - 1349+11 0.46+0.03 91.4+4 2007
HD 19994 b 22.38 1.3 2 - 454419 0.2 282+47 2003
HD 202206 b 46.34 0.83 17.4 - 255.87+0.06 0.435+0.001 161.2+0.3 -
HD 202206 ¢ 46.34 2.55 2.44 - 1383+19 0.27+0.02 7946.7 2004
HD 20367 b 27 1.25 1.07 - 500+6 0.23+0.1 83426 2002
HD 2039 b 89.8 2.240.2 4.9+1.7 - 1193+150 0.68+0.15 223 2002
HD 20782 b 36 1.36+0.12 1.840.23 - 585.86+0.03 0.92+0.03 147+3 2006
HD 208487 b 45 0.49+0.04 0.45+0.05 - 1231 0.34£0.1 126+40 2004
HD 209458 b (O3upwuc) 47 0.045 0.69+0.05 1.3240.25 3.525 0.07 83 1999
HD 210277 b 22 1.1£0.02 1.23+0.03 - 442.1+0.4 0.47+0.01 118+2 1998
HD 210702 b 56 1.17 2 - 341.1 0.15+0.08 301+30 2007
HD 212301 b 52.7 0.036 0.45 - 2.457 0 - 2005
HD 213240 b 40.75 2.03 4.5 - 951+42 0.45+0.04 2147 2001
HD 216435 b 33.3 2.7 1.49 - 1442.919 0.34 81 2002
HD 216437 b 26.5 27 2.1 - 1294 0.34 67 2002
HD 216770 b 38 0.46 0.65 - 118.5+0.4 0.37+0.06 281+10 2003
HD 217107 b 37 0.073+0.001 1.33£0.05 - 7127 0.132+0.005 22.7+2 1998
HD 217107 ¢ 37 4.4+0.2 2.5+0.5 - 3352+157 0.54+0.03 164 1998
HD 219449 b 45 0.3 2.9 - 182 - - 2003
HD 219828 b 81 0.052 0.066 - 3.833+0.001 0 - 2007
HD 221287 b 52.9 1.25+0.04 3.1+0.8 - 456+8 0.08 98492 2007
HD 222582 b 42 1.35 5.11 - 572 0.76 293 1999
HD 224693 b 94 0.233 0.71 - 26.73+0.02 0.05+0.03 - 2006
HD 23079 b 34.8 1.65 2.61 - 738.459 0.1 43 2001
HD 23127 b 89.1 2.4+0.3 1.5+0.2 - 121449 0.44+0.07 19016 2007
HD 231701 b 108.4 0.556 1.78 - 14243 0.1+0.08 117124 2007
HD 23596 b 52 2.72 7.19 - 1558+32 0.31+0.04 269+4 2002
HD 2638 b 53.71 0.044 0.48 - 3.444 0 - 2005
HD 27442 b 18.1 1.18 1.28 - 423.841 0.07 4 2000
HD 27894 b 42.37 0.122 0.62 - 17.991+0.007 0.049+0.008 13310 2005
HD 28185 b 39.4 1.03 5.7 - 3832 0.07+0.04 351+25 2001
HD 285968 b 9.4 0.073+0.001 0.076+0.01 - 10.237+0.004 0.23+0.13 210433 2007
HD 30177 b 55 3.9+0.9 9.2+1.5 - 2820+800 0.3+0.17 13 2002
HD 330075 b 50.2 0.043 0.76 - 3.369+0.004 0 - 2004
HD 33283 b 86 0.168 0.33 - 18.179+0.007 0.48+0.05 15648 2006
HD 33564 b 21 1.1 9.1 - 388+3 0.34+0.02 205+4 2005
HD 37124 b 33 0.53 0.61 - 154.5+0.4 0.055 140.5 1999
HD 37124 c 33 1.64 0.6 - 843.6 0.14 314.3 2002
HD 37124 d 33 3.19+0.18 0.68+0.1 - 2295 0.2 266 2005
HD 37605 b 42.9 0.25 23 - 55 0.68+0.01 218.3¢1.5 2004
HD 38529 b 42.43 0.129 0.78 - 14.31+0.05 0.29+0.02 8844 2000
HD 38529 c 42.43 3.68 12.7 - 2174430 0.36+0.05 15+10 2002
HD 40979 b 33.3 0.811 3.32 - 267+3 0.23+0.05 310.8 2002
HD 41004 A b 42.5 1.31 23 - 655437 0.39+0.17 114£10 2004
HD 4113 b 44 1.28 1.56+0.04 - 526.6+0.3 0.903+0.005 317.742 2007
HD 4203 b 77.5 1.09 1.65 - 400.944 0.46 289 2001
HD 4208 b 33.9 1.67 0.8 - 812.197 0.05 249 2001
HD 4308 b 21.9 0.114 0.047 - 15.56 0 - 2005
HD 43691 b 93 0.24 2.49 - 36.96+0.02 0.14+0.02 2905 2007
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HD 45350 b 49 1.92+0.07 1.79+£0.14 - 891+37 0.78+0.01 343.4+2.3 2004
HD 46375 b 33.4 0.041 0.249 - 3.024 0.04 52 2000
HD 47536 b 123 1.61 4.96 - 712.1+£0.3 0.2+0.08 261124 2003
HD 49674 b 40.7 0.058+0.003 0.115+0.016 - 4.944+0.003 0.23+0.15 283 2002
HD 50499 b 47.26 3.86+0.06 1.71£0.02 - 2583+110 0.231+0.14 262+36 2005
HD 50554 b 31.03 2.38 4.9 - 1279441 0.42+0.03 010 2002
HD 52265 b 28 0.49+0.01 1.13+£0.06 - 11940.1 0.29+0.04 236 2000
HD 5319 b 100 1.75 1.94 - 67517 0.12+0.08 76135 2007
HD 59686 b 92 0.911 5.25 - 303 0 - 2003
HD 62509 b 10.3 1.69+£0.03 2.9+0.1 - 589.6+0.8 0.02+0.03 355+96 2006
HD 63454 b 35.8 0.036 0.38 - 2.818 0 - 2005
HD 6434 b 40.32 0.15 0.48 - 22.09 0.3£0.15 144+13 2000
HD 65216 b 34.3 1.37 1.21 - 61311 0.41+0.06 19816 2003
HD 66428 b 55 3.2+0.2 2.82+0.03 - 1973431 0.465+0.03 153+4 2006
HD 68988 b 58 0.071 1.9 - 6.276 0.14 - 2001
HD 69830 b 12.6 0.079 0.033 - 8.667+0.003 0.1+0.04 340+26 2006
HD 69830 ¢ 12.6 0.186 0.038 - 31.56+£0.04 0.13+0.06 221435 2006
HD 69830 d 12.6 0.63 0.058 - 197+3 0.07+0.07 224+61 2006
HD 70573 b 457 1.76+£0.05 6.1£0.4 - 852+12 0.4+0.1 270115 2007
HD 70642 b 29 3.3 2 - 22311400 0.1+0.06 277175 2003
HD 72659 b 51.4 4.16 2.96 - 3177.4 0.2 358 2002
HD 73256 b 36.5 0.037 1.87 - 2.549 0.03+£0.02 33516 2003
HD 73526 b 99 0.66+0.05 2.9+0.2 - 188.3+0.9 0.19+0.05 20349 2002
HD 73526 ¢ 99 1.05+0.08 2.5+0.3 - 377.8+2.4 0.14+0.09 13176 2006
HD 74156 b 64.55 0.294 1.88+0.03 - 51.65+0.01 0.64+0.01 175.8+1.4 2003
HD 74156 ¢ 64.55 3.85 8.03+0.12 - 247649 0.43+0.01 261.3+2 2003
HD 74156 d 64.55 1.01 0.4+£0.02 - 3374 0.25+0.11 167127 2007
HD 75289 b 28.94 0.046 0.42 - 3.51 0.054 216 1999
HD 75898 b 80.6 0.737 1.48 - 204+3 0.35+0.07 130+10 2007
HD 76700 b 59.7 0.049+0.004 0.2+0.02 - 3.971+0.001 0.13+0.04 24 2002
HD 80606 b 58.38 0.439 3.41 - 111.840.2 0.927+0.012 291.5+7 2003
HD 81040 b 32.6 1.94 6.9+0.7 - 10027 0.53+0.04 8117 2005
HD 82943 b 27.46 1.19 1.75 - 441.2 0.219 284 2003
HD 82943 ¢ 27.46 0.746 2.01 - 219 0.359 127 2003
HD 83443 b 43.54 0.041+0.003 0.4+0.034 - 2.986+0.001 0.08+0.03 24 2002
HD 8574 b 44.15 0.76 2.23 - 229+1 0.4+0.04 - 2002
HD 86081 b 91 0.039 1.5 - 2.138 0.008+0.004 250140 2006
HD 88133 b 74.5 0.047 0.22 - 3.41 0.11+£0.05 10.2 2004
HD 89307 b 33 4.15 2.73 - 3090 0.27 - 2004
HD 89744 b 40 0.89 7.99 - 256.605 0.67 193 2000
HD 92788 b 32.82 0.97 3.86 - 377.7 0.27 286 2000
HD 93083 b 28.9 0.477 0.37 - 143.6+0.6 0.14+0.03 334+8 2005
HD 99109 b 60.5 1.105+£0.065 0.5+£0.07 - 43916 0.09+0.16 256 2006
HD 99492 b 18 0.123+0.007 0.109+0.013 - 17.043+0.005 0.25+0.09 219422 2004
HIP 14810 b 53 0.069+0.004 3.84+0.54 - 6.674+0.002 0.147+0.006 15942 2006
HIP 14810 ¢ 53 0.41£0.23 0.76+0.12 - 95.291+0.002 0.41+£0.006 35412 2006
iota Draconis b 31.5 1.275+0.074 8.82+0.72 - 511.1+0.1 0.712+0.004 91.6+0.8 2002
iota Horologii b 15.5 0.9+£0.1 1.94+0.2 - 31112 0.24+0.07 343 1999
Lupus-TR-3 b 1000 0.046+0.001 0.81+£0.18 0.89+0.07 3.914 0 - 2007
OGLE-05-071L b 2900 1.8 0.9 - 2900 - - 2005
OGLE-05-169L b 2700 2.8 0.04 - 3300 - - 2005
OGLE-05-390L b 6500 2.1 0.017+0.01 - 3500 - - 2005
OGLE-TR-10 b 1500 0.042 0.63+0.14 1.26+0.07 3.101 0 - 2004
OGLE-TR-111b 1500 0.047+0.001 0.53+0.11 1.067+0.054 4.016 0 - 2004
OGLE-TR-113 b 1500 0.023+0 1.3240.2 1.0940.03 1.432 0 - 2004
OGLE-TR-132 b 1500 0.031+0.001 1.194£0.13 1.13 1.69 0 - 2004
OGLE-TR-182 b - 0.051+0.001 1.01+0.15 1.13+0.13 3.979 0 - 2007
OGLE-TR-211 b - 0.051+0.001 1.034£0.2 1.36+0.18 3.677 0 - 2007
OGLE-TR-56 b 1500 0.023+0 1.29+0.12 1.3+0.05 1.212 0 - 2002
OGLE235-MOA53 b 5200 5.1£1.6 2.6£0.8 - - - - 2004
pi Mensae b 20.55 3.29 10.35 - 2063.818 0.62 331 2001
PSR 1257+12 a 300 0.19 0 - 25.262+0.003 0 - -
PSR 1257+12 b 300 0.36 0.013 - 66.542+0 0.0186+0 25046 -
PSR 1257+12 ¢ 300 0.46 0.012 - 98.211+0 0.0252+0 108+5 -
PSR B1620-26 b 3800 23 2.5%1 - 36500 - - -
(Madbycaun)
q1 Eridani b 17.3 2.1 0.91 - 104037 0.18+0.08 68117 2003
rho Corona Borealis b 16.7 0.22 1.04 - 39.845 0.04+0.15 311 1997
SWEEPS-11b 2000 0.03 9.7+5.6 1.13+0.21 1.796 - - 2006
SWEEPS-4 b 2000 0.055 3.8 0.81+0.1 4.2 - - 2006
tau Bootis b 15 0.046 3.9 - 3.314+0.001 0.01 65 1996
TrES-1 157 0.039+0.001 0.61£0.06 1.08+0.03 3.03 0.14+0.1 - 2004
TrES-2 220 0.037+0.001 1.98+0.053 1.22+0.045 2.471 0 - 2006
TrES-3 302 0.023+0.001 1.924+0.23 1.3+£0.08 1.306 0 - 2007
TrES-4 b 440 0.049+0.002 0.84+0.1 1.67+0.1 3.554 0 - 2007
TW Hyab 54 0.041+0.002 1.2+0.4 - 3.56+0.02 0.04+0.03 10527 2007
upsilon Andromedae b 13.47 0.059+0.001 0.69+0.03 - 4.617 0.029+0.013 46129 1996
upsilon Andromedae ¢ 13.47 0.829 1.89 - 241.5+1 0.28+0.11 250 1999
upsilon Andromedae d 13.47 2.51+0.04 3.75 - 127515 0.24+0.02 258.5+5.5 1999
V391 Pegasi b 1400 1.7+0.1 3.2+0.7 - 117044 0 - 2007
WASP-1 b 380 0.038+0.001 0.89+0.2 1.3620.1 2.52 0 - 2006
WASP-2 b 144 0.031+0.011 0.88+0.11 1.02+0.15 2.152 0 - 2006
WASP-3 b 223 0.03 1.83 1.38 1.85 0 - 2007
WASP-4 b 261 0.023 1.27 1.44 1.34 0 - 2007
WASP-5 b 297 0.027 1.6 1.13 1.63 0 - 2007
X0-1b 200 0.049+0.001 0.9+0.07 1.34+0.12 3.942 0 - 2006
X0-2b 149 0.037+0.002 0.57+0.06 0.97+0.03 2.616 0 - 2007
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HapOJHEH PEHTHHET ACTPOROCMITICCRMX CaTOB o !

O IMPOEKTE BOCTH TMPOEKTA TPECC-PEJIM3B | ABTOPCKMIM KOJUIEKTHE | YTEBOIMTEND ACTPOHOMA ..

Acmpomon Poccuu http://Www.astrotop.ru HauMHaeT HOBbIt KOHKYPC CPeAM acTpoKocMocanToB «3APS-2007»! YuacteyitTe n
n B He MMeloweM aHanoros npoekte! KoHkypc Mo Tpaauuuu NpOANMTCA C siHBaps No MapT Tekywero rofa. Mocre nopseaeHus wtoros, |
I nobeautenam ByayT BpyYeHbl Npusbl Ha thecTuBane nobuteneit ACTpoHoMun «AcTpodect-2008». Ckaxute cBoe cnoeo B ActpoPyHeTe! n

" : 7 | _ aeHas nrobumenbckasi o6cepeamopusi Poccuu "
" A, _ eceada 2comosa npedocmasumb C80U MesIeCKOIbI "
n AN A p nro6umensm acmpoHomuu! n

—

n OECEPBATORPMA "
" http://www.ka-dar.ru/observ * "

:: Coenaviie war Kk Hayke [ :

-- 6mecrie ¢ Hamu! Lall b ::

" HU Ka-Oap npedcmaesisim | = = "
I AcmpoHomu4ecKul KaseHOapb Ha 2008 ACTPOHOMIMEC K "
M Jlro6umenu acmpoHomuu Mockebi u s "
P G Dar
Hll Mockoeckol obnacmu cmo2ym q ' : "
H npuobpecmu AK 2008 e HaquOM 211 ] ° "
Ml Llenmpe Ka-Oap. Jlo6umensam 5 P, o "
 acmpoHoMuu Opyaux 20podoe - | RN "
' npedocmaesisiemcsi 803MOXXHOG ik - B "
W npuobpecmu KaseHOaphb o no Ly T ) "
M yepes mazas3uH «3eesdoyem» o T n
(M http://shop.astronomy.ru/ ' # "
|

uw Ecnu y eac ecmb Mmeuma npoeecmu psid HabnrodeHuli Ha KPYMHOM CMayuoHapHOM UHCMPYMeHme, eé MOXHO ocywecmeums c
' nomoujbro ob6cepeamopuu Hay4Ho2o yeHmpa «Ka-fJap». Mbl 6ydem padbi eudemb Bac e o6cepsamopuu HayyHoz20 yeHmpa «Ka- u
u fap»! Meumsbi domxHbl c6bieambcs! [TodpobHocmu u koHmakmsi Ha http://www.ka-dar.ru/observ .
L 2 T T T T T e T R T R R R T T T T T T TP T

n O61bABNeHUA, NpeanoXeHus, KOHTaKTbl, COOOLLEeHUs "

u XKypHan «HebocBoa» npuHumaeT Ans nybnukauum agpeca nobutenen acTpoHOMUM AfS MEPEnUckW, a Takke obbseneHus u apyryio !
' nonesHyto nHdopmaumio oT nobutener actpoHomun. MpurceinanTte Bawwm npeanoxeHust n o6bsBNeHUs Ha aapec XypHana. "
sfesfesk sk n

« HaGaronareannas 6asa xypHaia «HeGoCBO1», pacnosioKeHHAs B HECKOJIBKHX A€CATKAX KHIOMeTPOB ceBepHee Coun !
u OK0J0 YepHOMOpPCKOro modepe:kbsi, OTKPLITA [Ist JTI00HTe €l ACTPOHOMUH KPYTablii roa. Ecin y Bac ecTh keqanne o
i TIPOBECTH HAOIIO/IEHUs I0KHOT0 He0a, MUIINTE Ha ajipec )KypHaia nebosvod_journal@mail.ru Bel MoxkeTe mpuexarp

n

Ha J1000e KejlaeMoe KOJMYeCTBO JHeil. SICHOro 10:KHOr0 Hefa U yenelHbIX Ha0I01eHuii! n
n sfesfesk sk n

« Kak ochbopMuTb nognucky Ha 6ecnnaHTbin acTPOHOMMUYECKun XypHan «He6ocsoa» "
u Toamucky MoxHO 0()OPMHUTH B ABYX BapHaHTaxX: MIeYaTHOM (IPUHTEPHOM) U 31eKTpoHHOM. Ha mevaTHBIil BApHAHT MOXHO TOIITMCATHCS, IIPUCIIAB "
' 00BIYHOE MHCEMO Ha afipec pepaxkuuu: 461 675, Poccus, Opendypzckaa oonacms, Cegepuutii paiion, c. Kamvuununka, Koznoeckomy Anexcanopy n
u Huxkonaesuuy Ha 5TOT 5xe azipec MOXXHO NPHCBUIATh PYKONMCHBIE U OTIIeYaTaHHBIEC HA MPHHTEPE MaTepuabl JUist myonukarmy. Pykonucy u neyatheie !
' marepualbl He BO3BPAILAIOTCS, OITOMY IPUCBUIAlTe KOMHUH, eciii Bam HykeH opurnnain. Ha sjnexkTponHblii BapuaHT B opmare pdf MOXXHO moanucatscs  n
u  (3ampocuts Bee IpeAblaymue HoMepa) o e-mail Himke. Tema coobmenns - «Iloanucka Ha xypHan «He6ocBomy. 1o atum e-mail cormacoBbIBaeTcs 1
niedatHas noanucka. Bunmmanme! Ipuckinaiite 3aka3 Ha TOT e-mail, KOTOpBIil Gi1M>Ke BCEro Mo perkoHy K BamieMy HacelIeHHOMY MyHKTY. u

:: Ypan u Cpeonsn Bonza: Anekcannp Kosnosckuit sev_kip2(@samaratransgaz.gazprom.ru "
u  Pecnyonuxa benapyco: Anekceii Tkauenko alex_tk@tut.by "
W Jumea u Jameus: Anppeit CadponoB safronov@sugardas.It n
u Hosocubupck u obnacmo: Anexkceii ... inferno@cn.ru "
W Kpacnoapck u kpaii: Cepreii Bynnakos buldakov_sergey@mail.ru n
nw C._Ilemepoype: Enena Yaiika smeshinkal986@bk.ru "
:: I'poonenckas oon. (benapycs) u Ilonvwa: Maxkcum JlabkoB labkowm@mail.ru n
" Omck u oonacme: Cranucnas... star_heaven@mail.ru "
uw Tepmanus: Lidia Kotscherow kotscheroff@mail.ru ::
:: (pesepBHsIi anpec: Sergei Kotscherow liantkotscherow(@web.de - nucars, eciii TOIbKO He paboTaeT MEepBEIit) n
u Jenunzpaockas obnacme: KonoB Angpeii konov_andrey@pochta.ru "
" Vkpauna: Esrenuii Bauepukos batcherikow(@mail.ru "
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