XXYPHAN ANA NIOBUTENENW ACTPOHOMMUM
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Nwbutenbckre Teneckonkl ¢ 3epKkanamMv U3 HepXxaBeloLen cTanu
Bonkwan Hayka acTpoHomuA (k 75-netuo K0.H.EchpemoBa)
WcTopusa acTpoHOMMM B AaTax M1 UMeHax 3Be3gHoe HebO MIOHA HAYMHAKLWMUM
Hebo Hag Hamu: UHOJb — 2012
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Kuuru piis noduresieil acTpoHoMuu
u3 cepun «AcTpooudanorexa» or 'AcTpoKA'

CTPOHOMMYECKMMN KaneHAaapb Ha 2005 roa (apxue — 1,3 M6)
http://www.astrogalaxy.ru/download/AstrK_2005.zip|
AcTpoHOMMYeckur kaneHgapb Ha 2006 rop (apxuB - 2 MO)
http:/images.astronet.ru/pubd/2006/04/15/0001213097/ak_2006.zip
AcTpOHOMMYECKMM KaneHaapb Ha 2007 roa (apxuB - 2 M6)
http://images.astronet.ru/pubd/2006/10/30/0001217237/ak_2007sen.zip
_AcTpoHOoMMYeckumn KaneHaapb Ha 2008 rog (apxuB - 4,1 M6)
_ http:/[images.astronet.ru/pubd/2007/12/03/0001224924/ak_2008big. le_
ACTPOHOMMYECKMIA KaneHaapb Ha 2009 rog (apxue — 4,1 M6)~ ~

_ http://images.astronet.ru/pubd/2009/01/15/0001232818/ak_2009pdf se.zip
AcTpoHOMMUYECKUN KaneHpapb Ha 2010 roa hitp://astronet. ru/db/msq/1237912
AcTpOHOMMYECKUN KaneHpgapb Ha 2011 rop  http://astronet.ru/db/msg/1250439
AcTpoHOMMYECKMI KaneHAapb Ha 2012 roa http://astronet.ru/db/msg/1254282"

ACTPOHOMMUYECKUN KaneH.qapb Ha 2013 rog http //astronet ru/db/msg/1255994
] L : i

XypHan «3emnsa n BceneHHaa»
- nsgaHue gna nooutenen
acTpoHomum ¢ 47-neTHen
ncTopuemn
http://ziv.telescopes.ru
http://earth-and-universe.narod.ru
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http://images.astronet.ru/pubd/2005/11/05/0001209268/se_2006.zipks :

ConHe4Hoe 3aTmeHue 1 aBrycrta 2008 roga n ero HabnrogeHue (apxgla - 8,2 M6)|

http://images.astronet.ru/pubd/2008/01/08/0001225503/se_2008.zip
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KomeTbl n nx metoabl nx Ha6bnropgeHun (apxms — 2,3 M6)"
http://astronet.ru/db/msg/1236635; .

AcTpoHOMMYeCcKMe XpoHuku: 2004 rop (apxus - 10 M6)
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2004.pd
AcTpoHOMMYeCKMe XpoHuku: 2005 rog (apxue — 10 M6) -
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2005. le
AcTpOHOMMYECKUe XpoHuku: 2006 roa (apxus - 9,1 M0) L
http://images.astronet.ru/pubd/2007/01/01/0001219119/astrotimes2006.zip
AcTpoHOMMYeCcKue XpoHuku: 2007 rop (apxus - 8,2 M6)

http://images.astronet.ru/pubd/208/(_H./Q2/()§)ihq 1225439/astronews2007.zip

MpoTtnBocTosiHna Mapca (apxuB - 2 M6)

.
http://www.astrogalax .ru/download/MarsZOOS _2012.zip &f}“g 3 N E/M.E. H.|T

:'-. “ http://elementy.ru

Kanenaapb Ha0awoaaTe s — Bam HeH3MeHHbIii CILYyTHUK B HaO0JII0OIeHUsIX HeDa!

KH Ha nioHb 2012 roga hitp://images.astronet. ru/pubd/2012/04/08/0001263330/kn062012pdf Zip

“KH Ha nionb 2012 ropa http://images.astronet.ru/pubd/2012/06/02/0001265265/kn072012pdf.zip |
"lu 'ACTpOHOMMﬂ AnA Bcex: HeGecHbIM Kypbep' http:/content.mail.ru/pages/p 19436.html J
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«AcTpoHOMUYecku BecTHUK»
HLU KA-OAP - http://www.ka-
dar.ru/observ

e-mail info@ka-dar.ru
http://www.ka-dar.ru/info/kdi-1.pdf
http://www.ka-dar.ru/info/kdi-2-06.pdf
http://www.ka-dar.ru/info/kdi-3-06.pdf
http://www.ka-dar.ru/info/kdi-4-06.pdf
http://www.ka-dar.ru/info/kdi-5.pdf
htto://www.ka-dar.ru/info/kdi-6.odf

BceneHHas.
MpocTtpaHcTBO. Bpems
http://wselennaya.com/
http://www.astronomy.ru/forum/

Bce Bbiwepwune Homepa XypHana «He6ocBoa» MOXHO cKayaTb Ha

«®oTo 1 umcpa»

www.supergoroj:l_>/

cnepyowmx UHTepHeT-pecypcax:
http://www.astronet.ru/db/sect/300000013
http://www.astrogalaxy.ru (cosgaH pega. xypHana)
http://www.shvedun.ru/nebosvod.htm 3
http://www.astro.websib.ru/sprav/jurnalN (;xypHan + Bce Homepa KH)
http://www.netbook.perm.ru/nebosvod.html

http://www.dvastronom.ru/ (Ha caiiTe ny4wwasi cTpaHu4ka o XypHane)
http://meteoweb.ru/, http://naedine.org/nebosvod.html
http://znaniya-sila.narod.ru/library/nebosvod.htm u ppyrux cawnrtax, a
TaKXe Ha OCHOBHbIX acTpoHoMu4eckux cpopymax ActpoPyHera....




YBaxkaeMble

JIIOONTEJN ACTPOHOMHUU!

B wuione wmecsane 2012 roma mpousoiier TiIaBHOE
aCTPOHOMHYECKOe cOObITHE roja U Bcero 21 Beka —
npoxoxaeHue Benepsl mo mucky Connna. Ilocneanee
TaKoe SBJEHUE Mpou3ouuIo 8 jer Ha3ax - B 2004 rony.
Crateio pemaktopa xypHasa HeGocBog o0 3ToM
3aMedaTeIbHOM SBJICHUM YHUTATeNId MOTYT HAiTu Ha
aBTOPCKOM caiiTe pefakropa xypHana - «['amakTuka»
http://moscowaleks.narod.ru/ [Ipounrtath cTaThHIO
MOJKHO, npoias 1o CCBLJIKE
http://moscowaleks.narod.ru/galaxy59.html.. Ha
CTpaHMYKaxX CaliTa JaeTcs MONHOE OCBELICHHE SBICHHUS.
JlaHHas craThs HUCHONB3YeTCS  JUIA  OCBELICHMA
npoxoxaeHus Beneps! o aucky ConHia B 3TOM rofy U
Ha Jpyrux pecypcax. Kommio aroif  crartsy,
MIPUYpPOUEHHOW K TpoxokaeHuro 6 uioHs 2012 roxa (c
U3MEHEHUAMH 110 BPEMEHH SIBJICHUA) MOXKHO HaWTH Ha
aBTOPCKOM caliTe pelaxropa xypHaia «HebGocBom» -
http://astrogalaxy.ru Crateio 0 cafiTe MOXHO
IpOYUTaTh B NIEPBOM HoMepe kypHana «HebGocBom» 3a
2006 romu, CKayaB €ro o CCBLIKE
http://www.astronet.ru/db/msg/1216717 Cratest ©
HPOXOXKAICHUH Beneps! B HECKOJIBKO
HOIKOPPEKTUPOBAHHOM BHUJIE OTHOCUTENIBHO CTATbU Ha
http://moscowaleks.narod.ru/ BbUIOXKEHA 1O ajpecy.
http://astrogalaxy.ru/863.html. ITonHblil BapuaHT cratbu
o npoxoxxaeHnu 2012 roga MOXXHO IPOYUTATh B TAHHOM
HOMeEpe KypHana WIH 1o azpecy
http://www.astronet.ru/db/msg/1264529 TIpoxoxneHue
2004 roma ObUTIO TPUMEYATETHHO TEM, YTO SIBIISIOCH
MIpaKTUYEeCKU Konuel npoxoxaeHus 6 urong 1761 rona,
KOTJa BEMUKUM pycckuil yueHslit Muxaiino BacuiseBuy
JlomoHOCOB OTKpBLT aTMocthepy y Hamei Ommxanmiein
cocenku. OTkpoiite B 3ToM rony atMmochepy Benepsr
camocrositennbHo! Habmronaiite nmpoxoxknaenue Benepsr
no qucky Connna! Ecnu Bl He cMOXkeTe IpoHaOII0AaTh
npoxoxxaeHne 6 wmroHa 2012 roma, TO cieayroee
YBHUIST TOJBKO HamM motoMku 11 mexabps 2117 rona.
Ho nexaOpbckue NpoXoxXIeHU He CTONb OJ1arOnpHUATHEI
KaK MIOHBbCKHE, a CIEAYIOIee UIOHBCKOE MPOXOXKAEHUE
Beneps! no nucky ConHia cocTouTcs TOABKO 11 MioHS
2247 ropma, T.e. Oonee uem uepe3 asectu Jer!! He
ymycture cBoi maHc!! SlcHoro Heba M ycHemIHbIX
HaOoeHui!
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Moskere M Bbl HATH IUIAHETY Ha 3TUX CHUMKax? ManeHbkuii auck Mepkypus,
camoif BHyrpeHHel ruiaHetsl ConHewHolt cucremsl, B 2003 roay B TedeHue 5
9acoB nporusiBan Ha Goue aucka CONHIIA, €CIM CMOTPETh CO CTOPOHBI 3eMIIH.
Jlns nabmonareneir B EBporie, Appuke, Asuu ¥ ABCTpaInH BO BPeMs BCEro
Tpan3uTa ConHIle ObIIO BHIIIE TOPH30HTA, OJJHAKO JUIs KOCMHYECKOro anmapara
COXO, nocrosHHO cnepsimero 3a ConHieM, mpobieMa ropu3oHTa HE CTOsIA
Boce. Ha ostux ¢ororpadusx, momydeHHBIX yiIbTpadHOIETOBONH Kamepoit
COXO, Mepkypuii TEMHBIM IATHBIIIKOM IPOIIIbIBaeT 110 Jucky CoJHIa ciea
HarpaBo (OT BepXHEH KAapTHMHKA K HIDKHEH). VYCIOBHBIE IIBETa CHHMKOB
COOTBETCTBYIOT PAa3IMYHBIM JUIMHAM BOJH JaléKOro yibTpadHoieToBOro
U3JTydeHNs, KOTOPOE POXKIACTCA B BEPXHMUX CIOSX CONHEUHON aTrMochepsl. ITo
6but0 mepBoe u3 14 mpoxoxaeHuit Mepkypus no aucky ConHIa, KOTOpbIE
npousoiinyr B XXI Beke. OnHaKo Ha CileylOIUel Hexele Mpou3oiaéT Gonee
penxoe, HO Oonee Jerko HabmogaeMoe COOBITHE: IPOXOXKAeHHE BeHephl 10
nucky Connna. He moxere pasrisiaers Mepkypuid? Jlns 1MOJCKa3sKu NpocTo
KIMKHHUTE 110 KApTHHKE.

ABTOpBI M IpaBa: COXO http:/sohowww.nascom.nasa.gov/ -

KOMaH/Ia YaeTpaduoierosoro TesecKkona
http://en.wikipedia.org/wiki/Extreme ultraviolet Imaging Telescope .
HACA

IlepeBoa: BonbHoBa A A.

Juzaiinep BHyTpeHHux crpanui: Tapannos C.H. tsn-ast@yandex.ru
B penaknun xypHana E.A. UnskoBa u JIA Poccun u CHIU

E-mail pegakuuu: nebosvod journal@mail.ru (pe3epsHbiii e-mail: sev_kip2@samaratransgaz.gazprom.ru)
Pacchiika sxypHana: « ACTpoHOMUS ISl BceX: HeOEeCHBIH Kypbep» - http://content.mail.ru/pages/p 19436.html
Be0-caiiter: http://astronet.ru, http://astrogalaxy.ru, http://elementy.ru, http://ka-dar.ru, http://astronomy.ru/forum

Cgepcrano 24.05.2012
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Y4yeHble npucnocoounu
MHTepdepomeTpUIo ANs NOMUcCKa
WHONJaHeTsH

leZzg_lgZy kbkl_fZ a\_a”u *OLHVH

Bah[jZ _gb_ k kZclZ QBNID BRRYZcIERWWS OHQ

ACTpPOHOMBbI BrEepBble MPUMEHUNN UHTEP(EPOMETP ANs noucka
CUrHanoB OT BHE3EMHbIX UuBMnu3auun. CraTtbs  ydeHblX
npuHatTa k nybnukaumm B 7KH $VWURQRPLF® @e
NPEeNpUHT AOCTYNeEH Ha canTte arXiv.org.

MeTton paguouHTepcepoMeTpmMm CO CBEPXANUHHON 6asoi

(PCOB) 3aknovaetcs B HabnogeHWM 3a  KOCMUYECKUMU
00bEKTaMW  OOHOBPEMEHHO C  HECKOMNbKMX  TENECKOMOB.
CobpaHHble paHHble nocne  obpabatbiBaloTcss  0cobbIM

obpasom, kak ecnu 6bl HAGMIAEHMS MPOBOAUINUCH TMraHTCKUM
nHTepdepomeTpom (npubopom, nonyyawleMm AaHHble 06
06bekTe n3nydyeHuss Gnarogapsa SABNEHUO MHTeEpdepPeHLUN).

B pamMkax HOBOM paﬁOTbI y4yeHble npoaHanusnpoBsanun gaHHble,

cobpaHHble  aBcTpanuiickum maccuBom  Australian  Long
Baseline Array B 2007 rogy. O6bektom HabnwogeHus
BbICTyMana cuctema KpacHoro kapnuka Gliese 581,

pacnonoXxeHHoro Ha pacctosHum 20 cBeTOBbIX feT oT 3emnu B
co3Be3ann Becbl. YyeHble nokasanu, 4TO CyllecTBylOLiMe
MeTodbl aHanusa B TeOopuMM  MNO3BONSKOT  BbIYNIEHUTb
WCKYCCTBEHHbIW CWUrHan, UCXOASALWMWA OT yAaneHHOW CUCTEMBb.
MpumennB  cobcTBeHHylo  meToamky Kk Gliese 581,
nccnenoBaTenu oBHapYXWnu, YTO U3 3TOW CUCTEMbI HUKaKMX
CUrHaroB He UCXOQMUT.

BoKpyr u3yyaBLUErocsi KpacHOro Kaprvka BpallaeTcs Kak
MUHUMYM wWecTb nnaHetr. B 2010 rogy cuctema npusnekna
npucTanbHoe BHMMaHue y4yeHbix U1 CMW. Coobwianock, 4To
ogHa u3 nnaHet cuctembl - Gliese 581g - HaxoguTcs B Tak
Ha3blBAEMOW MPUrogHoNn Ans oGuTaHusi 3oHe, TO eCTb YCINOBUS
Ha nnaHeTe B TEOpUM MOrYT NOAAEPXKNBATb XU3Hb.

Mo3xe 3TO OTKpbITUE ObINO OCMOPEHO W [0 HacTosiwero
MOMEHTa CYLLeCTBOBaHWe NraHeTbl HaxoauTCHA No4 BONPOCOM.
B mae 2011 roga vccnegoBaTtenu onpegenunu 4Yto nnaHeta
Gliese 581d moxeT okasaTbCsi npurogHow ana obutadus. B
YacTHOCTU, U3-3a NapHWKOBOro adypekTa Ha ee NOBEpPXHOCTU
BMOJSIHE MOXET CYLLLECTBOBATbL BOAA B XXWAKOM BuAE.

KWWS OHQWD UX QHZV LQWHU

Ne06, 2012
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O6GHapyxeHbl cneabl J)KeTOB B

Crtpenbue
ACTpPOHOMbI  OBHapyXunu crefbl  [KETOB -  MOLLYHENLINX
BblOpocoB Martepum -y yepHom pAblpbl  Ctpeney A*

pacnonoxeHHo B LeHTpe MneyHoro nytu. CraTtba

ee nNpenpuHT 4OCTyneH Ha canTe arXiv.org.

B pamkax paboTbl y4yeHble aHanM3MpoBanu [AaHHble,
cobpaHHble Teneckonom LAT Ha Gopty op6uTtanbHoi
obcepsatopum "depmun”. AHann3 3TUX LaHHbIX NO3BOMWI
obHapyxuTb crnegbl ABYX MOLLHbIX ramMmma-BblGpOCOB.
Takue BbIOPOCHI BO3HMKAIOT, KOrAa BpallaoLLascs YepHas
Ablpa nornowyaet 3HauuTenbHoe obnako rasa v nbinu. Mpu
3TOM  MaTepusi  pasroHsieTcd OO0  OKOSIOCBETOBbIX
CKOpOCTeW, usnyyas, B TOM Yncrne 1 B raMMa-ananasoHe.

Y4yeHble nog4vyepkmBaroT, 4YTO nokKa roBOpUTb 06

OBHapy>XeHUN DKETOB paHO, OOHaKo, €CrM MX OTKpbITUE
noaTBepaAUTCH, OHO NO3BOMUT NPOACHUTL MHOMME BONpPOCHI
COBPEMEHHON Kocmonormu. Hanpumep, gblpa B UeHTpe
MneyHoro lMyTn cyntaeTca AOBOSILHO CMOKOWHON. HoBble
[aHHble O [XeTax roBOPSiT, YTO cuTyaums morna ObiTb
coBepLUeHHo nHon 20-50 TeicaYy neT Hasag.

= 3 :
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1$6$Nhlh k KZcKIVW S OHQWD UX

370, B CBOW O4Yepefb, MO3BOMSET 3AKMIOYUTb, YTO aKTUBHOCTb
Oblpbl OBOMNBHO CUIIBHO MeHsinacb co BpemeHem. Ceivac, no
oueHKkaM acTPOHOMOB, CKOPOCTb pocTa Ablpbl KAk MUHUMYM Ha
TpM nopsigka Huxe, 4eM [JorkHa Obina Obl ObITb  Ans
[OCTMXKEHUS] COBPEMEHHOW Macchl C MOMeHTa ¢hopMUpOBaHUsA
Manaktnkn 13,2 munnuapga net Hasag. [pyrum Bomnpocowm,
KOTOpPbIA MO3BONUT MPOSICHUTL OTKPbITUE [XKETOB, SIBMSETCH
BO3HWKHOBEHWE TUrAHTCKUX ramMa-nysbipe C [BYX CTOPOH
nnockoctu anakTtuku. My3bipu, AnameTp KOTOpbIX COCTaBnseT
oKomno 25 TbicAY CBETOBLIX NeT, OblNn onMcaHbl acTPOHOMamMu B
Hosbpe 2010 roga. O6bekTbl, 3anofIHEHHbIE PEHTFEHOBCKUM
n3nyyeHveM, Tarke OblnnM 3aperncTpupoBaHbl MpU MOMOLUK
Teneckona "®epmun".

Cam Teneckon (M3HayanbHO OH HasbiBanca GLAST) 6bin
3anyLeH Ha opbuty B utoHe 2008 roga. Cpok cnyx6bl annapaTa
- okonno 10 net, a ctommocTb - 650 MUNMIMOHOB AOMMapos.
O6GcepBatopua pacnonaraetcs Ha opbute BbicoTOM 565
kunometpoB. [Mpubopbl annapata MCNonb3ylTCs ANs novcka
crnefoB TEMHON MaTepuu, a Takke ANS U3y4yeHuss Nynbcapos,
He BUAUMbIX C 3emnu.

KWWS OHQWD UX QHZV MHWV

yyeHbIX NpuHATa Kk nyonukaumm B $VWURSK\VLFERBO -RXUQD




MapcuaHckui yrnepoa okasancs
BYNTKaHU4Y€CKUM

FZjkbzgkdbc f_I_hjbl $/+ \hajzklhf

fbeebZj"Z e_| NB®ES$ -6& 6WDQIRUGNIQhY HU

k KZCcIEWWS OHQWD UX

YyeHble YCTaHOBWIMK, 41O opraHu4eckun yrnepog,
cofepXallmincss B MapCUaHCKMX MeTeopuTax, OeCTBUTENbHO
obpasoBancs Ha Mapce, ogHako He B pesynbTare
[EeATeNbHOCTU  XMBbLIX CYLLECTB, @ B XOA4e XWUMUYECKUX
npoueccoB B Hegpax KpacHoi nnaHeTel. PaboTa onybnukoBaHa
B xypHane 6F LHQFH (]2¥ Kdikoe conepxaHne MOXHO
npoyutatb Ha cavite MHctutyTa KapHeru.

YueHble npoaHanuanpoBanu obpasubl 11 MeTeopuToB, BO3pacT
KOTOpbIX OXBaTblBAeT Mepuos MapCUaHCKOM WUCTOPUM AfMHOW
bonee 4 wmwunnuapgoB neT. 3HauuTenbHOE  KONMUYEeCTBO
yrnepopa 6bino obHapyxeHo B 10 n3 11 meTeoputoB - ero
coefiMHeHVs Obinn 3aknioyeHbl BHYTPU KPUCTannu3oBaHHOIO
BeLlecTBa.

[ns XxMMryeckoro aHanvsa METeopuUTOB Y4eHble UCNOMb3oBanu
pPaMaHOBCKYl0 CMeKTpocKkonuio (KOMOMHALMOHHOe paccesHue
cBeTa), KoTopas Mo3BOnseT OnpeaenuTb MO  CheKTpy
OTpaXeHHOro cBeTa XMMUYECKUIA COCTaB NOBEPXHOCTM OOBbEKTa.
B coctaBe meTeopuTta yganocb HamTW BbICOKOMOMEKYAPHbLIN
rpadut M ero  HU3KOMONEKYNspHble  MONUUMKNNYECKne
"ocKonku" - peHaHTpeH, aHTpaLeH, NMpeH 1 apyrue.

BbiBO4 O reoxmmuyeckom npoucxoXxaeHun yrnepoga asTOpPbI
coenanu Ha OCHOBe aHanus3a MuHepanoB, BHYTPU KOTOPbIX
OblNy  3aKkroYeHbl  CKOMMeHUs yrnepoja. WX Xxumudeckun wu
M30TOMHbIA COCTaB CBMAETENbCTBOBAN O TOM, YTO CKOMSEHUs
yrnepoga 06paSOBbIBaJ'|I/ICb npun 3acTbiBaHUM Marmbl, a He B
pesynbTarte OTIIOXEHUI OCTATKOB XUBbIX OpraHn3mMmoB.

TemnepaTypa, npu KoTopo/ 0Opa3oBbIBanNUCbL  Yrnepoa-
cogepxawue MuHepanbl coctasnana okono 1200-1300
rpagycoB, YTO HECOBMECTUMO C CYLLIECTBOBaHNEM Aaxe CamblX
TEPMOYCTOMUYMBBIX MUKPOOPTraHU3MOB.

MapcuaHckue ropHele nopogbl nonaganu Ha 3emno B
pesynbTaTe U3BEpPXKeHWs BynkaHoB unuM 6H6ombapanpoBku
KpacHow nnaHeTbl KpynHbIMWM acTepouaamu. Ha HacToswmn
MOMEHT YCTaHOBMNEHO MapcuaHckoe npoucxoxaeHve 34
METEOopUTOB, NEPBbLIN N3 KOTOPLIX Obln HaaeH B 1911 roay.

Y4yeHble, aHanu3npya WX COCTaB, nNbITATCA  HaWTu
CcBMOEeTeNnbCTBa CYLEeCTBOBAHUA >XU3HW B MNPOLUMION UCTOpUK
Mapca, 4TO noyTW BCerga poxaaeT OXUBNEHHble Cropbl B
Hay4HoOW cpefe.

KWVWH QWD UX QHZV

PDUVFDUERQ

Bpa3nnbcknuin acTpoHOM 3asBUN O
cywiectBoBaHuM "nnaHeTbl Ukc"

Bpasunbckuii  acTpoHoM npeacTaBuil  pacyeTbl, MO  €ero
YyTBEPXOEHWNIO, [OKasbiBawlmMe, 4To 3a opbutoi [nyToHa
cywectByeT "nnaHeta Wkc" - HebecHoe Teno, pasmepoMm C
yeTblpe 3emnu. Takol BbIBOA4 CcheuuanucT caenan  Ha
OCHOBaHUW aHanu3a OTKMOHeHWs opbuT nefsHbIX OOGBbEKTOB,
pacnonaratowmuxcs 3a opbutont HentyHa. PaGoTa coTpyaHuka
HauunoHanbHon obcepBaTtopun Bpasunuu B Puo-ge-XXaHenpo
PooHn Momeca (Rodney Gomes) noka He onybnukoBaHa B
peLeH3pyeMoM Hay4HoMm xypHane. KopoTko 06 nccnegoBaHum
nuweT noptan Space.com.

Fomec aHanusmpoBan [OBWXeHWe OOBbEKTOB Tak Ha3biBAaeMoro
paccesiHHOro aucka - pernoHa 3a opbuton HentyHa, cnabo
3anofHEeHHOro ManbiMu Tenamu, KoTopble B OCHOBHOM COCTOSAT
n3o nbpa. CuutaeTcsi, YTO paccesiHHbIM AMCK obpasosancs,
Korga Yactb 06bekToB nosica Kovinepa - obLIMPHOro pernoxHa,
TaKke 3anofiHeHHOro ManbiMW Tenamu, paccesnacb nog
BO3[eNCTBMEeM rpasuTaumm HentyHa.

OpbuTtbl 06HLEKTOB pacCesHHOro AUCKa HECKOMbKO OTIMYaloTCs
OT TeopeTnyecku npeackasaHHbIX. ACTPOHOMbI npeanaranu
D3Ry Hble 0OBbACHEHUST ATOrO SABMEHUsI, OAHAKO €ANHOW TOYKM
3peHns B Hay4yHom coobLiecTBe HeT. [omec NpeanonoXun, 4To
opbuTbl ManbIXx Ten M3MEHSIOTCA NoA BO3AENCTBMEM MNOKa He
OTKpPbLITOrO KpynHoro HebecHoro Tena. CormacHo pacyeTam
acTpoHoMa, Mo pa3vmepy OHO MoxeT ObiTb CpaBHUMO C
HenTyHom (3Ta nnaHeTa B 4eTbipe pasa Gonblie 3emnun) u
pacnonaraTtbCA Ha pacCTOSHMM OKOno 225 wmMwunnuapaos
kunometpoB ot ConHua (HamHoro pJdanble HenTyHa u
MnyTtoHa). Opyrov BapuaHT npegnonaraeT, 4Yto "nnaHeta Wkc"
no pasmepam He npesblluaeT Mapc u obpaiyaeTcs No o4YeHb
CWNbHO BBITSHYTON opbuTte 3a opbuTon MnyToHa.

Bah[jZz _gb_

MHorne y4eHble CKENTUYECKU OTHOCATCHA K MoucKaM "nnaHeThbl
MKkC" - nOo MHEHWH MHOrMxX cneuvaructoB aHomManuu B
OBWXEHUW yaaneHHbIX HebecHbIX Ten MOoryT OObACHATbCS
MHOXECTBOM APYrMX NPUYUH UMK Xe BOBCE NPOUCXOOAT M3-3a
OLWNBOK N HETOYHOCTM HabBNAEHWIA.

KWWS OHQWD UX QHZV

kZclh\http://graniru k ex[_aghlh jZaj_r
KWWS  JUWD gachidi0 ateditso0 Z lzd®
http://trv-science.ru http://astronet.ru, http://lenta.ru
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Hactynuno tennoe yTpo Hauyano wuioHsa. ConHue Haxoawunocb
yXe [O0CTaTOMHO BbICOKO Hag ropusoHToMm. Jlobutens
acTpoHOMMM NOAroToBWN CBOM  Hebonbluoh pedpakTop K
HabnopaeHnsm ConHua. [ns aToro oH Hagen Ha ob6bekTuB
Terneckona TeMHbI COnHeyYHbln unbTp. JTO obsA3aTenbHoe
ycrnoBue, T.K. SpkocTb ConHua MHOroKpaTHO YycuneHHas
ONTUYECKON CUCTEMOWN Teneckona MOXeT CUMbHO MOBPEAUTb
rnas3 npu paccmatpuBaHun ComnHua B oKynsp. OTo nepsBoe v
rmaBHoe ycnosue npu HabniogeHuax ConHua - Henb3s
CMOTpeTb He3allMLeHHbIM FNMasoM Ha Halle JHEBHOe CBETWIO,
6yob TO HabnogeHns B Tereckon wunu GUMHOKNL MK
HEBOOPYXXEHHbIM rna3oM. [MoarotoBMB XypHan Ans 3anvce,
TOYHblE Yacbl-CeKyHAOMep npeaBapuTeribHO BbiBEPEHHbIE MO
curHanam  TOYHOro  BpeMeHu, doToanmapaTt,  OKynspbl,
CONHEYHbI aKpaH " apyrve acTpoHOMUYEecKne
npucnocobneHuns nobutens 3adukcnpoBan B XypHane Hayano
HabnogeHun npuctynun k HabniogeHusm ConHua. B npasow
pyke OH Aepxan 4acbl-CeKyHAoMep, Aepxa nanel, Ha KHorke
dvKcauum BpemeHn. BoT OH Haxamn Ha KHOmMKy, oTopBancs oT
oKynspa Teneckona, ObiCTpo caenan 3anucb B XypHane wu
BHOBb NPWIbHYN K OKynsipy. YTo Xe OH yBuaen Ha auvcke
ConHua? Ha kpato aucka nosiBUNCA KPOXOTHBIN yLep6, kak npu
CONIHEYHOM 3aTMEHWM, HO 3TO ObINO He 3aTMeHue, a Havano
npoxoxaeHuns nnaHeTsl BeHepa no ancky ConHua.

OnncaHHoe Bbllwe HabnogeHve npoxoxaeHuss BeHepbl Mo
oncky ConHua, MoxeT uMmeTb Mecto 6 uoHs 2012 roga B
BOCTOYHOM nonoBuHe Poccuun. Bce nwobutenu actpoHomum
Hawen CTpaHbl W BCEro MUpa TOTOBATCA K 3TOMY
3amevarenlbHOMY W BecbMa peakoMmy SIBMEHW0, KOTopoe
yaaeTcsi npoHabnoaatb He Kaxzaomy XuTento 3emnu no Ton
NPOCTOM NPUYMHE, YTO NEPEpPbIBbI MEXAY Napamu NPOXOXKAEHWUI
npesbiwaot 100 net. [losTomMy JAaHHOEe NpPOXOXAeHue,
noxanyn, eQUHCTBEHHbIN LWIaHC Ans Bcex xuTenen 3emnum (3a
penkuM  UCKIYEHMEM [onroxutenen) yeuaeTb BeHepy Ha
oncke ConHua.

O BO3MOXHOCTU NpoxoxaeHusi BeHepbl no
aucky ConHua npu HabnoaeHun ¢ 3emnu

GZ[ex"_gby ljZzgablZ <_g_ju \ I_e_kdhi Nhlh k kZclZz

KWWS 7Z7ZZ VKYHGXQ UX

Bot auck nnaHetbl yxe Gonblue YeM HamnonoBWHY 3allen Ha
onck ConHua, v TyT Habnopatenb yBuaen, 4To kpan Aucka
BeHepbl, koTOpble ewe He BCTynun Ha auck ConHua, BOpyr
"onosicancs" KpPOXOTHOW CBEeTNOW kaeMkow! 3TO COMHeYHble
Ny4n NPoLUNM CKBO3b TONLY atMmocdepbl BeHepbl n 3actaBunu
ee CBeTUTbCA y Kpasi aucka nnaHetbl! HeobbluanHbIn BocTOpr
oxgaTun nwobutens actpoHomuu! Beob MMEHHO Tak 6 uOHSA
1761 ropa 6bina oTkpbiTa aTmMocdepa Yy Hawen HebecHom
coceaku

0 Heb60oceo00 Ne06, 2012

<_g_jZNhlh k kKZKWWS UX ZINLSHGLD RUJ ZL

GZrZ g9g_[_kgZy khk_~dZ [eb ZcrZzy d A_fe_ ieZg

Kheg_qghc kbkl_fu <_g_jZ bf__1 ihglb djm]lh\m>
hj[blm dhlhjmx hgZ h[oh”bl aZz ladfgwo km
jZkklhygbb feg df beb Z _ hl KhegpZ HA”

h{hjhl \hdjm] k\h_c hkb \_g_jbZgkdb_ a\_a”“gu_ kn
<_g_jZ kh\_jrz_1 az a_fguofZdglkbfZevgh_
\j_fy kj_"b \k_o ieZg_l <hdjm] k\h_c hkb <_g_
\jZsZ _1ky \ h[jZlgmx klhjhgm Ih gXiljZz\e gbb
ijhlb\hiheh ghf "\b" _gbx ih hj[bl_ LZdh_ f_"e_ggh_

G o v i e s ki



b ijblhf h[jZlgh_ \jZs_gb_ hagzqzZ_| qlh _ke@BCTOATENbCTBA MPOXOXOEHUA

kfhlj_lv k <_g_ju Khegp_ \hkoh”~bl b aZoh”bl \k_]h
ebrv "\Z jZaz azZ ]1h” ihkdhevdm \_g_jbZgkdb_ kheg_%gtl_EPbl MO AUCKY COMNHLIA

kmldb jZ\gu a_fguf <_g_jZblihdoA_fe_ gZ

jZkklhygb _ feg [@b _ q_f ex[Zy "jm]Zy ieZg _Ka% yxe roBopunocb, npoxoxaeHus BeHnepbl no ancky ConHua
Ih k\hbf jZzaf_jzf <_g_jZ ebrv g_fghlh f_gvr_ A 6diedior loHbckne n nekabpbekme. MocnenHee U3 aekabpbcknx
fZkkZz m g__ ihqglb 1ZdZy “_ Ih wlbf ijbgbgZfnpox@kgemumit npousowno 6 pgekabpa 1882 rogma. Ho

bgh]*Z gZau\Zx| [ebag_phf beb k_kljhc A_feb nekhbgluthd npoxoxaeHus MoryT BuOEeTb He BCe XUTenu
ih\_joghklv b ZIfhkn_jZowi\mo ieZg_I| kh\_jr_gdloccum no toit npoctoi npudunHe, yto ComHue B CEBEPHbIX

jZaebqgu Gz A_fe_ _klv j_db ha_jz h dinpbgax ctpaHbl B 3T0 Bpemsi He BocxoauT BoobLe. MoaTomy
Zlfhkn_jzZz dhlhjhc fu ~urbf <_ghjZb]Zxs_ NpeacTosiLiee MIHBLCKOE NMPOXOXAEeHWe BeCbMa noaxoauTt Ans
lhjyazy iezZg_1Z k iehlghc ZIfhkn_jhc dhlhjZyndomezgennin Ha Tepputopun Hawen crTpaHbl. OTkpointe
[u Im[bl_evghc "ey q_eh®azZZehBghc ZIfhkn_ju armocdepy BeHepsbl CaMOCTOSITENBHO! Habniopainte
fu g_ fh _f \b~r_lv g_ Ihevdh\_joghklv gh b npoxoxageHne BeHepbl no aucky ConHua! Ecnu Bbl He cMoXeTe
dZdb_ eb[h gq_ldb_ ~_1Zeb \ ZIfhkn_j_ <_g_ju ngobkabnidgats npoxoxaeHne 6 wuoHa 2012 roga, TO

mevljZnbhe_lh\uo emqZo \b”gZ kljmdImjZ ZIfhkonejyouiee yBUOAT TOMbKO HalwM [Aanekue noToMku 11
nekabps 2117 roga, Kak 3To BUAHO M3 Tabnuubl NPOXOXAEHUN,
J nekabpbCckMe NpoXoXaeHusi, yBbl, HebnaronpusiTHbl Ans

0AeHnn Ha TeppuTopun Poccumn n ceBepHOro nonywapus
BOoO®me. He ynycTtuTe cBoW waHc!

>\b]Zykv ih hj[bl_ <_g_jZ g_j_a dzZ ~u_ a_fgu
kmlihd kbgh”bq_kdbc i_jbh~ h[jZs_ gby i
azZgbfz_1 iheh _gb_ f "m A_fleegp bf KLZdZy
dhgnb]lmjZpby gZau\Z_ Iky gb gbf kh '\bg_gb_f
I'Ipoxoxq:leHme BeHepbl no aucky ConHua 6 uoHsa 2012 roga

ae Haﬁl'IPO,U,aTbCFl co Bcen Tepputopum Poccum n ctpan CHI'.

nonosuHe cTpaHbl ComnHue B3OWAET YyXe C
a [ucke, a MOSHOCTbIO SsIBMEHWE MOXHO Oyaer

ab, ro,qan; B BOCTOYHOM nonoBuHe Poccum n Ha cesepe
ck; aHRI, TAe ConHue B 3TOT AeHb HE 3aX0auT 3a FOPU3OHT.

< fhf_glu gb gbo kh_~bg_gbc <_0g_
ijh_pbjh\Zlvky gZ ~bkd KhegpZz \uau\Zy k\hTH]lh%‘”"i‘%N
gZklgh_ azlf_gb_ KhegpZ Gh jZaf_ju \b"bfh]
Khegpz ij_\urzZxl gZb[hevrb_ \b"bfu_ JZaf
<_g_ju \' jZa b ihwlhfm <_g_jZ ijb gZ[ex”"_
I_e_kdhi \brgZ gZ "bkd_ KhegpZ \ \b”~_ g_[hevrh]h

g_jghlh ijz\bevghlh djm*dZ ohly ahjdb_ eX”Eb cfdnhael Poccun ConHue B3oigeT Takke ¢ BeHepol Ha
ihiulzlvky m\b~_Ilv <_g_jm g9gZ 7bkd_ Khegyeie, by xuteneir Mockebl ¥ [OpYyrux ropogoB 3anagHom
g_\hhjm _gguf Jezahf dhg_qgh q_j_a |_fgh norobukbe h Poccun oynet BO3MOXHO Habnogatb

nbevlj ?keb [u_f§Zg*'\b]ZeZkv \ lhc "_ iehkdhkddioBpemenHbiii Bocxog BeHepbl u ComnHua. Ecnu ropusoHT
glh b A_fey | _ \ iehkdhklb wdebilbdb |h \u@cZ % hjoseH, To ana nyHkTa HaGMIOOEHWS MOXHO TOYHO
gb‘g_f kh_~bg_gbb k Khegp_f ih\lhjyxs_fkyapheyposate Bocxon BeHepbl Npu HaxoxoeHunm ee Ha

-9_ ju dZ ~u_ a_fguo kmlhd hgZ gZoh”"btomdegamoM U ancke, a Takke MOMNyYATb peakMe U gaxe

f ‘"m A_fe_c b Khegp_f b fh]leZ [u ijhoh”blv yhikangHble cHUMKM, eauHCTBEHHOrO B CBOEM pofe Bocxoaa
Apkdm Gh IZdhjdZIZ <_g_ju gZdehg_gZ d i e h k BeHddpl.

wdebilbdb Ih IjhOh A _gby [u\Zx!l hg_gv j_~"dh

ieZg_1Z \ gb gbo kh_~bg_gbyo dzZd ijZ\beh Oj ohA bl .

K\ ig__ beb x'g__ Kheg _qghlh "bde JWCK MNaHeTbl BCTYNUT Ha CONHEUHbIA ANCK B 2 vaca
ilhoh A gb bf eh f kih h gb'g § no MOCKOBCKOMY BpeMeHW (MepBbiii KOHTaKT). B aTo
ieZg Iu_’\hg‘gh |JhbkoH\’[bb\ab haghh Tba maeh\ nHue 6yaeT HaxoAMTbCS MoA ropm3oHToM. MNosiBnexHne
hj[b|TJ Izd dzd Ihevdh Ih]*Z A_fey \ngJ Hag ropu3oHTOM npousongeT B 5 yacoB 14 MUHYT, ©
iezg 1Z b Khegp_ fh]ml hd ZaZIvky 9z h'\g he BHebcamux MNHTEPECHbIX MOMEHTOB SIBIEHUS.
<ke_"kl\b_ Ihlh glh "~helhlu maeh\ b i_jb]l_eb_\

iezg_l baf_gyxlky hg_gv fZeh A_fey _"_]lh”~gh

\ bo hdj_klghklb ijbf_jgh \ hhgb b ~Zlu b
ieZg_lu gZoh”ylky ijb[ebabl_evgh \ I_o ° |
k\hbo hj[bl dh]*Z i_j_k_dzZx| wdebilbdm |
ijhoh™~_gby <_g_ju [u\Zx] \ ~_dZ[j_ beb bxg_

ljhoh ™~ _gby <_g_ju ih  ~bkdm K
dhlhju_ gZlex"Zebkyv Zkljhghfzfb
ijhrehf b dhlhju_ ijhbmhc\ [eb Zcr_f
[mMmA"ms_f <j_fy \k_fbjgh_

n
>71Z9ZqZeh k_jp”™ Khleg@pg_jZ fbg|jzZk
<?G?J: Bxgv
<?G?J: Bxgv
<?G?J: > d
<?G?J: > d
—@H@K; Cyhw
T @H@K; Cyhw
<?G?J: > d
<hkoh” KhegpZ k <_g_jhc gZ “bkd_ bxgy 11
<?G?J: > d Bah[jZz _gb_ 6WDUU\1LJKW%DFN\DUG
<?G?J: Bxgv
<?G?J: Bxgv CepeavHa NnpoxoxaeHust HacTynuT B 5 yacoB 34 MUHYTHI, Koraa
ConHue NnogHMMETCS yxe Ha 2 rpagycoB HaZ roOpM3OHTOM, YTO
MpumevaHune: gaTbl B Tabnuue OTHOCUTCA K cepefuHe SIBNeHusl, T.e. K Becbma bnaronpuaTHO Ans HabniogeHuin, B TOM Yucne u us-3a
cepeaviHe nNpoxoXxaeHus BeHepr no gucky COJ'IHLl,a. 310 O3Ha4aeT, 4YTo OCJ'IaﬁJ'IeHHOFO cnoamum aTMOCCpepI;,I COJ'IHeLIHOIZ FlpKOCTI/I.

cepefnHa nNpoxoxaeHus, Hanpumep, 6 noHa 2012 roga HacTynuUT 6 MIOHSA
B 1 4ac 32 MMHYTbI N0 BCEMUPHOMY BpeMeHU. MOMEHTbI N0 MOCKOBCKOMY
BPEeMeHM yKa3aHbl B KOHLIe CTaTbW.
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K_j_ ~bgz Abkdm

_ ijhoh ~_gby <_g_ju ih
Bah[jZ _gb_

6WDUU\DIWWBEW%DFN

MakcumanbHoe npubnmxeHne K LEHTPY COMHEYHOro Aaucka
cocTtaBuT 555 yrnoBbIX CEKYHA OT LeHTpa CONHeYHoro aucka. B
8 yacos 36 MUHYT BeHepa KOCHEeTCA Kpasi CONMHEYHOro aucka u
Ha4YHET CXOXOEeHWe C Hero (TPEeTU KOHTakT). BHOBb MOXHO
6yner HabniogaTe sBneHue JlomoHocoBa unu 06040k
aTtmocdepbl BeHepbl.

Dhg_p ijhoh™*_gby <_g_ju ih "bkBahKEegplxy

6WDUU\1ILIKW%DFN\DUG

B 8 uacoB 53 MWHYTbI NO MOCKOBCKOMY NETHEMY BpemMeHu
siBNeHne npoxoxaeHus BeHepbl no gucky ComnHua 3akoH4YUTCS
(4eTBepTbIN KOHTakKT). BbicoTa ConHua Hap ropusoHTOM B
MockBe B 3TOT MOMEHT cocTaBuT 29 rpagycoB. B pasHbix
MCTOYHMKAX MOryT OblTb PacXoXAEeHUst HacTYNNeHNs: KOHTaKToB
no BpeMeHu, No3aTomy y Habnofatenel 6yaeT WwaHc NpoBepuTb
TOYHOCTb MOMEHTOB Ha npakTuke. TakoBbl

pacyeTHbIX

Ne06, 2012
¥

obcToaTenbCcTBa NpoxoxaeHuss BeHepbl no gucky ConHua 6
mioHsa 2012 roga B Mockse.

50N 88E

Bocxog ConHua 1 Benepbl 06.06.2012

Khegpz

Havbonee nHTepecHbIM siBNeHMeM B NpoxoxaeHun BeHepbl no
avcky ConHua 6yaet ogHoBpeMeHHOe BCTynneHne BeHepbl Ha
auck ConHua n Bocxod ConHua Hag ropusoHTOM. Takoe
sABneHne MoxHo Oyaet Habniopate Ha Tepputopum Poccun
BAoNb NuHuM Hoocnbupck-MypmaHck. Bonee TOYHO MOXHO
YyTO4HUTb MonagaHve Bawero nyHkTa HabmiogeHus Ha 3Ty

JIMHNN NO KapTe-Cxeme.

Bocxopg, BeHepbl Npu BXOXASHUN Ha ANCK BOCXoAAWero CoNHLa B NYHKTe ¢ KoOpAUHaTaMK
50 rpagycoB ceBepHON WKPoThl U 88 rpagycoB BOCTOUHON A0ATOTHI

mistes j2 tfsesHY ofs ot jdiw Astsets e jHSGEES Wodz jddwW o
EjP &R GOBE=H jGd?!

BUAUMOCTb NMPOXOXAEHWA BEHEPbLI MO AUCKY
COJTHLA 6 UIOHA 2012 TOAA

2004 and 2012 Transits of Venus

2012 i ! i
012 Venns Transit 2012 Geocentric Data

Coutact Times
(Geocentric Coordinates)
I =220929UT

Greatest=01.29.28 UT
Position Angle = 345.4°
Separation= 3554 4"
Duwration = 06h40m
AT= 7T3Ds

2004 Venus Trausit 2004 Geocentric Data
Greatest = 08:19:44 UT

| Position Angle = 166.3"

‘'ontact Tines
(Geocentric Coordinates)

I =031329UT s "
I =053255UT Separation= 6269"
Greatest= 08 19:44 UT T T Duration =060 12m
m = 110633 UT 0 5 10 15 AT= 650%

Arcdlinute s

v =112559UT Fred Espenak, NASAIGSFC

Figure 1 - Path of Venus across the Sun's disk on 2004 June 08 and 2012 June 06
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ste0IsCis j telzCsatsHijlsots € dLetsistalz jhkdE

HesaBucMmo OT TOro, kakoil cucteme Teneckona-pecrekropa
(HBIOTOHOBCKOW, KaccerpeHoBCKoW, Nnobon apyron) nobutens
TENECKONOCTPOEHNS OTAACT NPEeArnoYTeHne, B NepBylo ovepeab
OH [JOIKEH paccuMTaTb M M3roTOBUTL [MNaBHOE 3epkarno,
KoTopoe o6ycnaBnvBaeT BCE OMTUYECKME W KOHCTPYKTUBHbIE
XapaKTepUCTUKM Tereckona.

OnTuyeckne CUCTEMBI, npegHasHa4YyeHHble Ong HabnoaeHus
BeCbMa OTAalieHHbIX npegmMeToB, Ha3blBalOT, KakK MNOMHUT
yuTatenb, Tereckonuyecknmu. OTNMYUTENBHOE ONTUYECKoe
CBOMCTBO TENEeCKONUYEeCKUX CUCTEM TO, YTO ANA HUX npeamMmert n
ero M306pa)|<eHMe HaxogsaTcs B OGECKOHEYHOCTW, TO eCTb B
CUCTEeMY BXOOAT napannesnibHble Ny4kn nyqe|7| N BbIXOOAT TaKXe
napannenbHbiMU  NyYykamu. OT0 Kknacc Tak HasblBaeMbIX
ONTUYeCKnx aq)OKaﬂbelX CuUcTem.

Jllobas onTuyeckass cuctema 3TO Hanuuve ABYX W Oonblue
ONTUYECKMX AeTanewn, UMEILLMX CTPOro onpeaeneHHy gopmy
N pacrnofioxXeHne n npefHasHavyeHHblX AN onpeferieHHoro
hopMMpoBaHMsA My4KOB CBETOBbLIX Nny4yei. B cnyyae Teneckona
KaccerpeHa, o cTpouTensCcTBE KOTOPOro B JOMALLHWX YCIOBUSIX
nonaer pedvb pJanee, 3T0, MNpexae BCEro, MNepBUYHOE U
BTOpMYHOe  3epkana. Kcratu, onbITOM  M3roToBneHus
KaccerpeHoBCKMX 3epkan M3 HepXxaBeloLlen crtanv rnogenurcs
aBTOp B cTaTbe, OnNybrnukoBaHHOW Ha cTpaHuue Astronet
13.03.2012 roga, u HacTosiLLee PYKOBOACTBO - ee ormyeckoe
npoaoIKeHme.

'naBHOe 1 BTOpUYHOE 3epkana, a Takke okynsp obbeguHsoT B
OMTUYECKYI0 CUCTEMY Teneckona, To ecTb, 3aKPennaT B TOYHO
onpefeneHHoOM MOMOXEeHUN KaXabli U3 3M1eMEHTOB CUCTEMbI,
COXpaHsst 3@ HUMW BO3MOXHOCTb B He3HauMTemNbHbIX Npeaenax
HaKMOHATLCS  OTHOCMTENBbHO reoMeTpU4ecKo ocu  Tpyodbl
Teneckona. C 3TOW Uenblo onpaebl 3epkan CcHabxaioT
HOCTMPOBOYHBLIMU BUHTaMMU.

Ha opHoM koHue TpyObl KaccerpeHa pasMellalT rnaBHoe
(napabonoupganbHoe)  3epkano, Ha NPOTUBOMONOXHOM
BCrioMoraresfibHoe (Bbinyknoe runepbonunyeckoe). [MaBHoe
3epkano onpefenseT [efcTBYylOLlee OTBEpCTME Terneckona,
BTOPUYHOE 3€pKano HanpaBnsieT OTpPaXkeHHble UM  Jyuyu,
nayline oT rmaBHOro 3epkana ¢ LeHTpanbHbIM OTBEPCTUEM, B
chokanbHY NIIOCKOCTb CUCTEMBI.

Okynsip ycTaHaBnuBaeTcsi Tak, u4TOObl, BO-MEPBbIX, €ro
onTMYyeckas OCb CoBnana C OTPAKEHHOW OMNTUYECKOW OCbio
3epkana u, BO-BTOpbIX, €r0 MOXHO 6bino Obl nepemelyatb
BAOMb ONTUYECKOW ocu Ans hoKyCUpOBKU. PaccTosiHue mexay
rmaBHbIM  3epkarioM W OKyNsipOM, HamOMHWM,  [OOMXHO
pPaBHATLCA CyMME MX (DOKYCHbBIX PacCTOSHUN.

WTak, [Ons  COOpPYXEHWsi  TENeckonuyeckom  CUCTEMbI
HeobXoAMMO CMOHTMPOBATb OMpaBbl 3epKkarn, 3MEeMEHTbl KX
KpenneHuss Un  OKynsipHbll  y3en C  (pOKYCUPOBOYHOW
Kpemanbepo B MaKCMManbHO >XecTKoW Tpybe Teneckona.
dopma ee n marepuan Moryt ObiTb Kakumu yrogHo. Bwibop
peLleHnst 3TON UHXEHEPHOW 3adayn OMKTYOT BO3MOXHOCTU U
npeanoyTeHUst KOHCTPYKTOPa, HO B MOOOM criyyae oHa AOMkKHa
obecrneymBaTb BO3MOXHOCTb MPUBEOEHUS BCEX OMTUYECKUX
yacTel Teneckona B MpaBU/IbHOE B3aMMHOE MOMOXEHUs, TO
eCTb €ro LleHTpUpOBaHUEe U rcTupoBaHne. OnTuyeckas cxema
"kaccerpeHa" npvsefgeHa Ha puc.1.

~

'é_h. )

-
Sied->
N

A
!

Puc.1
leZ\gh_ a_jdZemhdmkghkkjhygb_ ]JeZ\gh]h

a_jdzezZ nhdmk kbkl_ful\lhjbggh_ a_jdZeh V b V
khijy ' _ggu_ hlj_adb jkklhygb_ hl \_jrbgu
lbi_j[hebg_kdh]h a_jdZeZ ~h nhdZevghc

lezZ\ghlh a_jdZez YZkklhygb_ hl \_jrbgu
lbi_j[hebqg_kdh]lh a_jdZeZ ~h néadkeiglhbc \k_c
kbkl_fu wd\b\Ze_glghlh nhdmkZzkklIt©ygb_ hl
\_jrbgu JeZ\ghlh a_jdZeZ "~h wd\b\Ze_glgh]lh nhdr

iehkdh

aZ\bkbl hl lhesbgu a_jdZezZz b ~gZ hijZ\u b
"_eZl_evghlh \ughkZ nhdZevghc iehkdhklb jZkklhy
f_""m leZ\guf b \lhjbgguff a_jdZeZzZfb
k\_lhaZsblgZy Ijm[dZz

01 b 01 khhI\_IklI\_ggh ebg_cgu_ jZaf_ju ihey
aj_gby nhdZevghc iehkdhklb JeZ\gh]lh a_jdZeZz
wd\b\Ze_glghc kbkl_fu

CnepyeT 3amMeTWTb, 4YTO 3anorom ycrnexa npu MocTpolike
Teneckona byaeT Hanvume, NO MeHbLUEW Mepe, ABYX YCIOBUIA:
nepBsoe - Nobutenb JoMmKkeH ObITb NOAKOBaAHHBIM TEOPETUYECKM
n BTOpoe - yMeTb paboTtatb pykamu. [pyrumu crioBamu,
COOpYXXeHWe Teneckona npegnonaraet BnageHue nobutenem
onpegeneHHbIMU 3HaHUAMN U YMEHUAMMU B pasHblX pemecnax
CrnecapHoM, CTOMAPHOM, ManspHoMm. Kpome Toro, 4Yto OTHIOAb
He nocnegHee peno, nwbuTenb npu  KOHCTPYMPOBaHUW
Teneckona He MOXeT He no3aboTuTbcs 06 acTeTMyHeckown
CTOpOHe [ena - BHellHeM Buae CBOero aetuwia, To ecTb
BbICTYMaeT TyT U Au3anHepoMm.

Tpyba n ycTaHOBKa Teneckona [OSKHblI OTBEYaTb [0CTaTOYHO
KECTKUM TpeboBaHUAM U BbloepkaTb MX CroXHas 3ajada, Ho
NMOAroTOBMEHHOMY U CEpbEe3HO 3aUHTEPEeCcOBaHHOMY NGUTENO
oHa, 6e3 COMHeHMs1, BNOMHe No nneyy.

CneumnanbHas nutepartypa kpyrnyto Tpyby Teneckona o 300-
400 MM nonepeyHWKoM W AnuHOM [o 2-2,5 M coseTyeT
M3roToBNsATL M3 Gymarn, NponUTaHHOW 3MOKCUAHOW CMOIoW
(12). U BnonHe onpaBpaHo. [encTBuTensHO, GymaxHas Tpyba,
NnpokrneeHHass 3NoKCMAKOW, npu HebonbloM Bece MpoYHa,
XecTka, yctonuma. K Tomy xe, B OTNM4Me OT MeTannmyeckomn
Tpybbl, ycnewHo racut Bubpauuu. BmecTe ¢ Tem, oThoaBast
[OIMKHOE JenbHOMY COBETY, Henb3sa cbpackiBaTb CO CHETOB TO,
4yTO Nnogobparb LunuHapuyeckyto 6onBaHKy Ans M3roToBNEHUs
Tpybbl M 6onee CKPOMHbIX, YEM YMNOMSIHYTble, rabapuTos,
NpeacTaBnsieTcs HayuMHaHWMeM, He MEHee CIOXHbIM, 4YeM
COOpYXXeHne camoi TpyObl. Ha ocHOBaHWMM 3TUX coobpaxeHui B
Ka4ecTBe MaTepuana pgns  Tpybel  185-MunnMmeTpoBOro
KaccerpeHa Mcrnonb3yem obotofornaakyto
OpPEBECHOBOMOKHWUCTY0  nnuty  (ABI),  nomoxuTenbHble
Ka4ecTBa KOTOPOM HMYEM He MNOoCcTynakwTcs  yKasaHHbIM
KayecTBam kneeHon bymaru.

MNpupagum  en  BocbMurpaHHyto dopmy. [lpaBaa, nepeg
KBagpaTHON TpyboN, KOTOPYID M3rOTOBUTbL 3HAYUTENBHO nerye,
Tpyba BOCbMUrpaHHOrO ce4veHusi, kpome 6Gonee kpacuBoro



BMAA, 0OCOBEHHbIX MPENMYLLECTB HE UMEET, HO UMEHHO NO3TOMY
n Bbibepem [AOns  BOMMOLEHWs Gonee CRoOXHy opmy:
KpacuBbIV BUZ, HALLEro Teneckona - Aeno He BTOPOCTENEHHOE.

K cnosy, Teneckonoctpoutento, usbpasLuemy Ansi BONOLLEHNS
cuctemy HbloToHa, HEOBXOAMMO Y4eCTb, YTO OKYNSPHbIA y3en
[OImKeH ObiTb 3akpenneH Ha Tpybe napannensHO nocrnegHen
OCW BpaLLeHUst YCTaHOBKU: OCW CKITOHEHWS B MaparnakTu4ecKom
ycTaHoBke. Ecnu npeHebpeub 3TuM, TO npu BpalleHun
Terneckona BOKPYr OCW CKIIOHeHWs Habnopgaem none 3peHus,
KOTOpoe nepemMeljaeTcd nog  YrMoM K HamnpasneHuto
nepeaBwXeHusi, YTo Ana Habnopatens, 6e3ycnoBHO, HeyLo6HO
(4). K Tomy e, MOHTMpOBaTb OKYNMSAPHbIA y3en Ha MNIocKou
NOBEPXHOCTMN CMOAPYYHEE, YEM Ha BbIMyKIION.

OnwHa Tpybbl HesaBucMMO OT ee
KOHCTPYKUMM NpnbnunsutensHoO paBHa

(POKYCHOMY  pPacCTOSIHWIO  FNaBHOro 4
3epkana. BHyTpeHHUn  gnameTp

Tpy6bl (MMM KPYMbIA  BbIpe3 B
BOCbMUIrpaHHuKe) [OIKeH P
cocTaBnATb  npubnusutensHo 1,25 6
AvameTtpa rmaBHOro 3epkana, uHaye

nyyn 3Be3dpl, KOTOpas HaxoauTcs 7
cboky oT onTuyeckonm ocu, 6ymyT
YaCTWUYHO 3acMOHATLCS Kpaem Tpyobl.
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CoopyxeHune  TpyObl Terneckona
nepeknmkaeTcs c MeTodamu, Bl
KOTOpble NpaKkTUKyT
CYAOMOAENUCTbI, " He
BOCMOSIb30BaTbCA nMmn 3HaUUT
HaMepEeHHO YCIOXHUTb cebe XKU3Hb.

il

B camom pene, M3 3HUuMKnoneauu
cynomopenvama (cm.
6ubnuorpacmio)  go3Hamcs,  4TO
dhjimk km~gfh klhcdbc imklhl_euc dZjdZk

h{rb\db He wmeem nu Bce ocHOBaHMs TO Xe camoe
onpefeneHne NpUMeHUTbL 1 Kk Tpybe Teneckona?

GZ[hj km~g@h ij "~ \k_]h dbev b riZtlémlu

- nonepeyHble 3MeMeHTbl KOHCTPYKLMM Kopryca, KoTopble Mo
aHanoruu ¢ pebpammu XUBOTHbIX Ha3biBaloTcA j_[jZfbA vem,
Kak He wnaHroytamu OyayT pebpa >XecTKOCTU, KOTOPbIMU
CHapaaum Hawy Tpyoy?
Hirb\dZ km~gdhjdy ihdjulZ_I| gZ[hj kmNE
h[hehqd2E nHaue, kak 060noYKOI SIBNSIETCS BOCEMUrpaHHas
obLimBka TpyObI Teneckona.
CynomopenucTbl Mpu  onpefeneHnn pasmepoB Habopa u

COe[INHEeHbl, CMaxeM WX Kneem, cTonspHeiM unu [MBA, n,
CTUCHYB 3Ty napy >enesHbIMW nacTsiMu CTPYOLMH, OCTaBnsieMm
[0 MOMHOro BbICbIXaHWs. K HUM Mbl eLle BepHeMmcS.

YaepxuBatoT 3epkano B ornpase Tpu NPSMOYrofibHble nanku us
NUCTOBON Hepxasellen crtanu. [nuHa nanku C¢ WunoMm Ha
BEpXyLIKE [AOMMKHa YYUTbIBaTb TOMWMHY MNACTUHBLI onpasbl
3epkana, camoro 3epkana, KoxaHblX KPYXXKOB, Ha KOTOpble OHO
onupaeTcs, a Takxke Ty ee YacTb, COrHYTYIO Mo4 NPSMbIM YIIoMm,
KOTOPOW OHa KpenuTcs Ha onpase. JTa 4acTb nankM uMmeet
NPOAONroBaTthin LLeHTpanbHbIA Nas3 Ans npoxoda KpenexHoro
BMHTAQ, YTO [aeT BO3MOXHOCTb CABWraTb €e BO Bpems
KpenneHus 3epkana B onpase (puc.2). Lvnbl nanok crubatoT
nog yrnom 45.

, d dhlipjg.g
khklhbl ba hklh\@Z[hjZkm~gZ b \h~hg_ijhgbpZ_fhc a_jdZeh

hkgh\gZy ieZklbgZ hijzZ\u
xklbjh\hggu_ \bglu ezZidz ieZklbgdz ~“ey
dj_ie_gby ezZidkdj_i_"guc \bgl dh Zguc djm hd
hihjz

Ha ogHOM M3 AMCKOB nocepeavHe Mexay HCTUPOBOYHBIMU
BMHTaMu Ha paccTtosHum 120 gpyr oT Apyra 3anoanuuo ¢ ero
NOBEPXHOCTbIO 3aKpenuM Lypynamun aropanesble NNacTUHKK,
KOTOpble MMET ABa pacnoTaeHHbIX OTBEPCTMSA NOoA LWypynbl 1
ofHo, ¢ pe3bboit M4, onst kpennexnus nanok. Jlanku, ¢ ornagkon
Ha 3HauuTenbHbIN Bec 3epkana (5 Kr), usrotaBnvBaem u3
NINCTOBON HepXaBetoLen ctanu, TonwmHon 1,5 mm. K ocHoBHOM
nnacTuHe onpasbl OHW AONOSTHUTENBLHO KPENATCS Wypynamun u ¢

obwmekn ncxogat us g_h[oh~bfhklb kha”Zlv “hklZIhqggbkos.

ijhgghklb b \gmlj_ggbc He_ifakme nu 3apgaun
nobuTens acTpoHOMWUM MpPU COOPYXeHUW Tpybbl Tereckona?

OI'IOpHaFl nnactuHa onpasbl, YyaepxuBawlwaa OCHOBHYKO
NNacTuHy C 3aKpenyieHHbIM Ha Hen 3epKarnom, Takxe COCToUT Ux

Ijb wihf dhjimk g_ “he’_g [ulv baebrg_AYy"_e}dyx ckneenHbix Mexay coGoi 10-MUNMUMETPOBLIX (PaHEPHBIX

pa3Be He 3aMHTEepecoBaH B 3TOM MW TerleCKOnocTpouTernb?
Wtak, Tpyba Teneckona obpeTeT 4OCTATOYHYIO XECTKOCTb, eCru
ee CHapsiauTb Tak HasblBaeMbIMU pebpamu KecTKOCTM B MecTax
[AeiicTBYOWNX Ha Tpyby Harpy3ok, a 3TO: BEC OMOPHOW U
OCHOBHOW NNacTWH oOnpaBbl [NaBHOTO 3epkana W camoro
3epkana, pacTskek W BCrMoMoraTefibHoro 3epkana B onpase,
OKyNAPHOro y3na. OTUM Mbl W 3aliMeMcsl BCKOpe, HO npexae
BCEro HanpaBuM HallM YCUNUs Ha M3roTOBMEHWe onpaB Ans
3epkari, rmaBHOro 1 BCMIOMOraTenbHOoro.

OMPABbI TMABHOIO 1 BTOPUYHOIO 3EPKAN

[1Ba gucka Anst OCHOBHOW MacTUHLI OMpaBsbl MMaBHOro 3epkana
nonepeYyHnKom, Kak u 3epkano, 185 mMM usrotoBum u3
MHOrocrionHon daxepbl TonwmHon 10 mMm. B ogHOM w3 Hux,
oTCTynMB OT Kpas Ha 20 MM, Ha paccTtosHumn 1208pyr oT Apyra
BMOHTUMPYEM BWHTbI M8 panuHon 45 MM; HasHayeHue wux -
HaKMoHATb 3epKano B HYXHOM HampaBneHuu (locTupoBaTh).
FonoBkam  BWHTOB  3apaHee  npuaaguMM  HanuIbHUKOM
npsMoyronbHyto copmy, 4ToBbl NpeaynpeanTs MX BpalleHune
npu  BKPYYMBaHWM  IOCTUPOBOYHBLIX raek, KW yTonum B
COOTBETCTBYIOLMX nNasax BToporo pAucka. [louapanas Aans
Nyylwero cuenneHnss ocTpueM Luna WM KOHLLOM CanoXHoro
HOXa Te MOBEepPXHOCTU 0BOoMX [AMCKOB, KOTOPble OOMKHbI OblTh
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JIMCTOB BOCbMUIPaHHOM pOpMbl, pa3mep KOTOPOIN AOMKeH ObITb
[OCTaToYHbIM, YTODbI 3aKpbiTb HUXHWUIA KOHeL, Tpybbl c Topua.
KpensaTt onpasy k Heli 4eTbipbMs BUHTamu M8 cnocobom, peyb o
KOTOPOM MOWAET NpW W3roTOBIIEHMM camoi Tpybbl. B obeunx
nnacTvHax onpasbl (OCHOBHOW M OMOPHON) BbIpeXeM OTBEpCTUs
AVMaMeTpoM, paBHbIM AMaMeTpy OTBEPCTUS B IMaBHOM 3epKane
(60 mMm) ana  pasmelleHWss 34ecb  OKYNSIPHOTO ysna C
Kpemarnbepon.

KOCTMpOBOYHbIE BWHTLI CHabxalT BO3BpPaTHbIMW MPYXWHaMMU,
pasmellas uMx Mexay OCHOBHOM W OMOPHOM MracTuHamm
onpaBbl, U 3a npefgenaMmu nocnefHen HakpyyMBalT Ha HUX
ravikn (6apawkn) c¢ wanbamn. Takum 06pasoM, BUHTHI
coeauHaloT obe nnacTMHbl B OAQHO Uenoe, 4YTo Aaer
BO3MOXHOCTb NpW 3aKpenneHHon Ha Tpybe onopHou nnacTtuHe
HaKMOHATb B ONpeAereHHbIX npeaenax B Hy)XkHOM HanpaBneHuu
OCHOBHYI0 nnacTuHy orpasbl c 3epKarnom.
KpoMme 1OCTUPOBOYHBIX, TYT MpPedycMOTpPeHbl W CTOMOPHble
BMHTbI M6, HasHayeHuWe KOTOpbIX - HagexHo duKcupoBaTb
rnocrne HCTUPOBKU OCHOBHYH MracTuHy onpaBbl. BeepTbiBaloT
MX B OMOPHYIO MAacTuHy, ANs Yero Mexay ee Auckamu nepeq
TeM, KaK CKneuTb MX, Bpe3alT ralku C COOTBETCTBYIOLLEN
pesbbont (puc.3).
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3azop Mexay MomnepeyHUKoOM  Kpyrioro
Bblpe3a B Hel M 3epkanoMm B oOnpase
ocTaBUM MUHUMarbHbIM.
OpHa un3 rpaHent Tpybbl KaccerpeHOBCKOro
Terneckona - cyxas, CTpyraHHas, npsimas

[ocka [OHNMOBOW TOMLWMHbBI, NOCPEACTBOM

KOTOpON KpenaT Tpyby Ha MOHTUPOBKE.
MomHsA, YTo AnvHa TpyObl NPUOMM3UTENBHO

paBHa (OKYCHOMY PpacCTOSIHUIO [NaBHOro
3epkana (925 MM B Hawewm cnyyae),

OCTaHOBMMCS Ha METPOBOW AJIMHE [OCKMU.
[lBe nnacTuvHbl K3 HepXaBewllein cTanu

300x60x4 MM coeauHWM CTPyBUMHOM W1,
OTCTYMMB OT MPOTMBOMONOXHBIX MEHbLUMX
TopuoB Ha 20 MM, CBepnuMm ABa OTBEpPCTUs
nog pe3bby M14 un yeTblpe OTBEpCTMS MO

yrnam noga pe3bby M6.
a OTBepcTvss B OAHOW M3 NNacTuH
’ paccBeprmBaem ans csobogHoro
Puc.3
npoxoxaeHvss BUHTa M 14, a yrnosble OTBEPCTUS AN BUHTA
M6; 3t nocnegHue pacnotavBaem. B oTBepctusx apyroi
Z hihjgZy iezklbgZ hijzZ\u\bglu dj_ie_gby nnactuHbl Hape3aem pe3bby, cooTBeTcTBEHHO M14 Ta M6. Obe
hijzZ\u xklbjh\hggu_ \bglu klhihjgu_ \bglu nnacTvHbl Bpe3aemM C MPOTMBOMONOXHLIX CTOPOH B [OCKY

hdmeyjguc

ieZklbgz hijz\u
[ZjZrdb ijm bgu klhihjgu_ \bglu \bgl
dj_ie_gby hijZ\u eZidb Ijm[Z
hihju hdmeyjguc ma_e

BTopuuHoe 3epkano 185-munnumeTpoBOro KaccerpeHa c
OrnMAAKOM Ha CONWAHBIN BHYTPEHHWUI nonepeyHuk Tpybel (220
MM) MoABeLIMBalOT Ha yeTbipex ToHkux (0,5 mMM) pacTsxkax,
M3rOTOBMEHHbIX W3 naTyHHbIXx nonoc. KoHubl  pacTsxek
cHabxeHbl wWwnunbkamyM c pe3bbort (M8), KkoTopble CKBO3b
OTBEPCTMS B CTeHKax TPyObl BbIBOAAT Hapyxy, rge Ha Hux
HaBOpa4MBalOT ANS HaTSXeHus raiku c wanbamu. PacTsxkm
3akpennsAlT AByMs napamu nogd yrmom B 90 B yeTbipex
pa3pe3ax HeBbICOKMX OOpPTOB OMOPHOW MMacTUHbLI Ofpasbl
(MeTannuyeckoro cTakaHa C LUeHTpanbHbiIM OTBEpPCTUEM),
onametp raHua KOTOpOM paBeH AuameTpaMm OCHOBHOW
nnacTvHbl onpaBbl U BCnomMoratensHoro 3epkana (56 mm).
dopma OCHOBHOW MMacTWHbl OMpaBbl HanoMuHaeT rpub:
Kpyrnass — MeTtannuyeckas (naTyHb, Alopanb)  nnowagka
TOMLWMHON 6 MM Ha cTepxHe AnameTpoM 15 MM ¢ pe3bbon (M8)
Ha KOHLe, KOTOpbI [OIKeH CBOBOAHO NPOXOAWTb CKBO3b
oTBepcTME B OMOPHOM NnacTuHe. Ha cTepxeHb HakpyuuBatoT
crneuunanbHylo ralky TOro >e JuvameTpa. Y4TO W LUMNUHAP
cTakaHa, nepep 3TuUm
pasmecTuB Mexay Hew
M OHOM  MNNacTuHbI
BO3BPATHYIO  MPYXUHY.
OnpaBa tocTupyeTcs
Tpemsi BuHTamu (M6),
BKPYYEHHBIMW MO Kpato
dnaHua onopHomn
nnacTuHbl onpasbl  Ha
OAMHAaKOBbIX

paccTosHUAX OOWH OT
apyroro. KoHubl BUHTOB

o6paboTaHbl noa
cpepy.
BTopuyHoe 3epkano,

KOTOPOE MEXUT Ha Tpex

KOXaHbIX onopax,
yaepxueaoT Ha
nnowlaake TPU  Manku
(puc.4). a

Popmy pebep XKecTKoCTU, MaTepuanoM Af1si KOTOPbIX MNOCIYXUT
MHorocrionHass paHepa TonwmHon 10 MM, AMKTYeT ceyeHue
Tpybbl. B Hawem cnyyae 37O BOCBMWUIPaHHUKU C KPYribIMK
Bblpe3amu B HUX (Bcero nx 6).
B  BocbMUrpaHHVKe, NPU3BaHHOM  CRYXWTb  BXOAHbIM
OTBEPCTMEM Terneckona, Ha4yepTUM OKPYXHOCTb, NMONepevyHNKoM
220 MM, C Takum pacyeTom, YTobbl OHa OTCTynana oT rpaHe Ha
10 MM, 1 € nomoLublo Nnob3vka yaanuM BHYTPEHHIO 4acTb.
Pebpo kecTKkoCcTu C MNpPOTMBOMOMIOXHOIO KOHUa Tpybbl, -
[BOWHOE, TO eCTb, CKIeeHHOe W3 [BYX BOCbMWUrPaHHWUKOB.
Mepen cknerkon mexay HUMKW B nasax uveTbipex yrros, ANns
KpenneHusi oropHON NNacTUHLI onpasbl, BMOHTUPYEM ranku M8.
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e ma_ 3anoAnvuo C ee MNOBEPXHOCTbIo, crneas, YTobbl WX LEHTPbI
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COBMECTUIINCL C OTMETKON TPETU AfUHBLI AOCKM U coeauHsem
BMHTamMn M6. 3atem BBopaunBaem BWHTEI M14, npugas
npeaBapuTenbHO  MX ronoBkaM  MPSMOYrofibHylo  hopMmy  ”
noBepx HaknemnBaem Ha JOCKY No Bcen ee anuHe nonocy OBl ¢
nasamu pAns rornoBoK BWHTOB, 4TOObl NpedoTBpaTUTL WX
BpaLleHue.

B pocke ¢ NOMOLILIO HOXOBKM M CTaMeCKM 4epes pasHble
NPOMEXyTKW AenatoT Hernybokue nasbl ANsi BOCbMUrpaHHMKOB.
Takne e nasbl BbIMNOMHAKT W Ha OOHOW U3 WX TPaHen.
Pebpo XecTKOCTW, 3amMblKaloliee HWKHWUIA KOHel, Tpybbl, 1
copa3vepHble €My [Ba BOCbMUrpaHHuWKa obluBaem cC
noMoLLblo knes 7-t0 nonocamu 10-munnumeTtposon daHepsbl
ONVHOWN, HEeHaMHOro NpeBbilaoLwen TpeTb AnvHbl Tpy6bl (400
MM). UToBbI 06ecneynTb TeCHOE nNpuneraHne 3aroToBOK APYr K
Apyry, ux npeasapuTenbHO Mo AMWHHLIM CTOPOHaM C NOMOLLbIO
pawnunsa cHabxatT cdackamu. CmasbiBas No oyepeamn Topubl
pebep un chackm nonoc cronspHeiM kneem unu MNMBA, coeanHsem
MX B CTOMKMA NYCTOTENbIM Kapkac, [Ans  HaaeXHOCTU
npuxsaTblBas WX B MeCTax COMPUKOCHOBEHUS MENKUMun
reo3gamu. OcTanbHble pebpa, pasmep KOTOPbIX AOMKHbI
coBMnapaTtb C pa3Mepom TomnbKo BOT obpasoBaHHOro aHepHoro
Kopnyca, ycTaHaBnuBaeM Ha Kreto B nasax U Co CTOPOHbI JOCKU
dukcupyem Lwypynamm.
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eZidb dh>Zgu_ hihju
k ribevdb ]Zcdb kl_gdZ Ijm[u jZkly db
TPYBA "KACCEIPEHA"
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Kpyrnbii  Bblpe3 BO BTOPOM OT BepxHero Kkpasi TpyObl
BOCbMWUrpaHHWke paseH 210 mm, B Tpetbem -205 MM, B
YeTBepToOM - 200 MM, B naToMm 195 MM.
CanoxHbIM HOXOM MO MeTannMyeckyto NMHenKy 3arotosum 16
nonoc nu3 [OBI gnvHon B 1 M Kaxpaa W LUMPUHOW, YyTb
Gonblien pasmepa rpaHu pebep xectkocTu. 3atem obLumBaem
Tpyby nonocamu B[, npeaBaputensHo obpaboTaB Mx No
ONMWHHBIM ~ cTOpoHam  pawnunem. CTbliku  rpaHen  TpyObl
3akneMBaeM MaprneBoW NeHToW U (Mocrne  BbICbIXaHUs!)
3aKpennsem Ha Krelo BTOpPOW CMOW normoc, cnegs 3a
6e3ynpeyHocTblio MeCT WX COEeAUHEHUsl, U MpuxBaTbiBaeM
rso3gukamu. MoBepxHOCTU MoNnoc nepes cMasblBaHWEM Kreem
HY)XXKHO MouapanaTtb OCTPUEM HOXa W, CKIenB 3TO COOPYXKEHUe,
NMOTHO MepeBs3aTb PEMELUKOM W He TPeBOXUTb A0 MOSHOro
BbICbIXaHWUs B BEPTVKANbHOM MONoxeHun (puc.5).

OnNWHY W3roTOBMEHHbIX W3 ABYXMWUNIMMETPOBOWA NUCTOBOM
Hep)KaBeWkn KPOHLUTENHOB, KOTOpbIE YAEPXUBalOT NPOTUBOBEC,
paccuMTbIBalOT C Y4eTOM nornepeyHuka uunuHapa. Ha ocu
CKMOHEHWN [nsi NpefoTBpalleHuss najeHusi npotueoBeca B
pasmeLlaloT MNOABWXHOE KOMbLO CO CTOMOPHbIM  BUHTOM.
BHyTpeHHWe CTeHku TpyObl AOMKHbI GbiTb MOKpaLIeHbl YepHOM
MaToBOW KpackoW. BbinonHawT 3Ty npoueaypy, 06bIYHO,
3abrnaroBpeMeHHO, BNpPOYeM, B HalleM crly4ae nokpacka yxe
COOPY)XEHHOW TPYObl, yuuTbiBass ee rabaputbl, kayecTBy He
noBpeauT.

[Onsi yepHeHUs BHYTPEHHOCTU TPYObI, a Takke Onpas FMaBHOIO M
BTOPWYHOrO 3epKar, MPUMEHSIT MaToBY MacrsiHyl Kpacky,
KoTopass npurogHa W ANsS  MEeTannuMyeckux SnemMeHToB
Teneckona. [ins ycTpaHeHusi Grnecka MacnsiHOW Kpacku B Hee
[06aBnAlT NOPOLLKOBYIO Caxy, PasBEAEHHYI0 B TEXHUYECKOM
cnupTe, M BOCKOBYK 3MYNbCUIO, COCTaB KOTOPOW (B 4acTsix)
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- - Bopa OUCTUNNMPOBaHHas 8.0

Y106bl NPpEnoTBpPaTUTL NonagaHne NOCTOPOHHUX NyYen cBeTa B
rorne 3peHus okynsipa, B Teneckone cuctembl KaccerpeHa
NMPUMEHSAIT  CBeTo3aluTHble  TpybGkuM  (CBeTooTcekaTenm).
BHYTpy OfHOrO M3 HMX yCTaHaBnNuUBalT psa Anadparm, YTobbl
rnomellaTtb MPOHUKHOBEHWIO B OKYNAp Ny4yen, OTPaKEHHbIX OT
ero crteHok. MecTo pasmelleHvss Aauadparm onpegensiot
reoMeTpUYecKMM MOCTpoeHMeM. 3aKpennsT CBETOOTCeKaTenb
B LEHTpPanbHOM OTBEPCTWUM [MaBHOro 3epkana, crnefs, ytobbl
OTpaXeHWe ero B 3epkane npu paccmaTpuBaHun c nobon
CTOPOHbI  BbINO  NpOAOMXEHWEM camoro otcekatens. [ns
MOSIHOTO M3GaBneHNs OT NapasuTHbIX Myvel 3aluTHY0 TPYGKy
HafleBaloT U Ha onpaBy BTOPWUYHOro 3epkana (puc.1).

Ha Teneckonax Ansi nerkoro nepemelleHus Tpyobl U NpuaaHus
el cnocoBHOCTM COXpaHsATb paBHOBecHe B NMO6GOM MONOXEHUM
pasmeLLaloT ABa NoABMXKHBIX MpoTUBOBECa (pUC.B).

Ocb cxnonenuil

Ionapuas oco

Puc.6

MpotuBoBec A  npeacTaBnsieT cobow  MeTannuyeckumn
(HepxaBetowasi cranb, OpoH3a, naTyHb) UUIMHAP C
LleHTparnbHbIM OTBEPCTUEM, KOTOPbI CBOBOAHO NepenBuraeTcs
Ha cTepxHe (cTanb-cepebpsiHka) guameTpom 6 MM nepen
3aKpenneHMeM CTOMOPHbIM BUHTOM B HY)XHOM MOOXEHWMU.

HawatbipHbI cnupT 2.0

ljblhlh\e_gb _Xopowo ouunweHHbI (6enbiit) nyenvHbIi
BOCK MEMKO HacTpyraTtb, BCbinaTtb B 6aHKy C LUMPOKAM TFOPSIOM.
3arem BMUTbL TyAa paccyMTaHHOE KOMMYecTBO CcKvnupapa,
HacTOsATb  HECKOMbKO [dHEeW, Moka BOCK He pacTBOpuUTCS
nonHocTbI0. B Apyron nocyne pacTBOpUTb HAWATbIPHBLIN CMPT
B AMCTUNNMpoBaHHOM Bofe. BbaHKy ¢ pacTBOpoM BOCka B
ckunupgape B36onTaTb [0 NOMyyYeHWs OAHOPOAHOW MaccChl,
BMWUTb B  Hee  pacTBOpP  HawartblpHOro  cnupta w
OVCTUNNMPOBaHHOW BoAbl U cHoBa B3bonTaTb, Noka COCTaB He
CTaHeT OHOPOAHbIM.

BockoByto aMynbCumio, KOTOPYIO UCNOMb3YIOT U Kak pa3baButens
rycTOTepTbIX MachsHbIX KpacoK, COXpaHsAlT B TLlaTenbHO
3aKpbITOW CTEKMAHHOM nocyae; nepes NpUMEHEHWEM XOpOLUO
B3GanTbiBalOT. B  kpaHem cnydyae, nwobutens Moxet
BOCMOJIb30BaTbCA FOTOBOW Kpackow; npaeaa, TyT eMy npuaercs
NPUHATL TO ee Ka4yecTBO, KOTOPOe npeanaraeT NPoM3BOAUTENb.
B 3aBeplieHue Tpyby CHapyXu MOKpbIBalOT CBETO-CEPOM
MacnsiHoi Kpacko ¢ pobaBneHunem B Hee Hebonblioro
KonuyecTsa nopoLuka anomMnHus, pasBefieHHoro B
TeXHMYeckom cnupTe. BeHvaeT BepxHWIn koHel Tpybbl monocka
yepHoro uBeta 10 MUNNMMETPOBON  LUMPWHBI, KOTOPYIO
oTbuBaloT, npuMeHVB MansapHylo neHTy. OnpaBbl Takxe
NoKpbIBaOT YepHoun Kpackomn.
Tpyby B cnyyae HeobxogmMmocTu obxBaTbiBalOT (haHepHbLIMU
XOMyTamMu, KOTOpble KpensT Ha wunax K nnactMHe ocu
CKMOHeHWn. Ecnu >xe NpoaomkuTb aHanormi ¢ "XaproHom"
CYyAOMOAENUCTOB, TO NO MHEHWIO aBTopa, NyYLlero HasBaHus,
Yyem n_g”_jkuyana Takoro poga XoMyToB, He cbickaTb. B
cavom pgene, "..n_g”_jku wlh

9z [hjlm ih\_jo
NMvwHum  ByaeT HanoMuHaTh  yuTaTenio O HeoBXOoaAMMOCTU
TwarensHom 06paboTkM  KakgoMm AetanM M rOTOBOMO
COOPYXEHUs1 B LIENOM, BbiaepXuBaHus TpeboBaHUn ManspHom
TEXHOMOTMU [ANA  MpUOaHUs Teneckorny, 4To HasbliBaeTcs,
TOBApHOro BMAA, MOTOMY YTO 9TO pasymeeTcsi camo coboit.
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TWMNbl MOHTUPOBOK

HasHayeHVne MOHTUPOBKM (LUTaTBa) 0O6ecneynTb BO3MOXHOCTb
HaBOAWTL Teneckon Ha HeGecHoe CBETWIO, YAepX1BaTb €ro BO
BpeEMS HabrnoaeHUs B Nore 3peHusi, HaJexHo cMmewaTtb Tpyoy
Ha wmanble yrmbl. OcHoBHoe TpeboBaHME K MOHTUMPOBKE
YCTOWYMBOCTb, a 3Ha4MT, oblias Macca YCTaHOBKM [OSIKHA
OblTb Takoil, YTOObl B HEWl Mormnowanncb BCE MOCTOPOHHUE
BpeAHble konebaHus.
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yBenuyeHusx. MNapannaktnyeckas (MHaye, 3KBaTopuaribHas)
MOHTMPOBKa JUWLLIEHa 3TOro HepocTaTka: AN CrexeHus 3a
HebecHbIM 0OBLEKTOM [OCTaTO4YHO paBHOMEPHO BpaliaTb
Teneckon n1Lwb BOKPYr nonspHon ocu.
B pasHbix To4ykax 3eMHOro Lapa 4acoBasi ocb OyaeT umeTb
HEOAMHAKOBbIA HaKMOH K FOPU3OHTY: Ha CEBEPHOM U HOXXHOM
nomocax — pacnonoXuTcs  BepTUKanbHO, Ha  3KBaTope
ropu3oHTanbHO, a B NMPOMEXYTOYHbIX MecTax oHa OyaeT Tem
oTBecHee, 4em Oonblue WMpoTa MecTa HabnwoaeHus.
Btopas ocb, kotopas npugaetr Tpybe [OBMxeHune B
nepneHAnKYNsSpHOM  HanpaBfeHuW, MOXeT 3aHuMmaTb B
npocTpaHcTBe Noboe nonoxeHWe, HO AOMKHa HaxoauTcs B
NMOCKOCTM, nNapannenbHon 3eMHOMY JkBaTopy. JTa 0Cb
Ha3blBaeTCH OCbl0 CKITOHEHWW, NMOTOMY YTO MpW BpalleHuu
BOKPYr Hee Teneckon onucbiBaeT Ha HebecHon cdepe
MepuavaHsl, unu Kpyrv CKITOHEHWIA.
MapannakTnyeckue MOHTUMPOBKA [EenATcs Ha Tpu  Tuna:
HEeMEeLKY, aHrNUUCKYI U1 aMepUKaHCKYH (BUMOYHYH).
KoHcTpykuums HeMeLKo MOHTUPOBKM c ee
B3aMMONEepneHanKYNApHbIMA ~ OCAMW,  4YacoBOW U OCblO
CKIIOHEHWI, MO CYTW, He OTNM4alTCA OT YCTpPOWCTBa
MOHTVMPOBKW a3MMyTarnbHOW, €Crnu ee BepTUKarbHYyl0 OCb
HaKMOHWTb K TFOPU3OHTY MOA YrnoM, paBHbIM LUMPOTE MecTa
HabnopeHns.  Tpyby  KpensT Ha  OCM  CKITOHEHMs,
NPOTUBOMOMOXHbBIA  KOHeL,  KOTOpPOW, C  OrMsiAKOM  Ha
HECUMMETPUYHOCTb MOHTUPOBKM, CHapsXalT NPOTMBOBECOM.
MpucmMoTpUMCA K HEMELIKOW MOHTUMPOBKE BHUMarternbHee, Tak
Kak oHa Haubonee nNoAXOAWUT ANSA KPeMnfeHWs Ha Hel Hallew,
KaccerpeHoBcko Tpybbl (B amepukaHCKOW MOHTUPOBKE,
Hanpumep, Momexow [Ans HabniofeHW CTaHOBWUTCS OCHOBa
<TpaBepca> BUIIKM).

Bonbwor wapukonogwunHuk (150 MM nonepeyHukom),
KOTOpbIA BbICTYNaeT TyT B KayecTBe MOSMSPHON OCU KECTKO
ynakoBbiBaeM B KOpnyc: fiBa kKpyroobpasHble caHepHble nuicTa
C UeHTpanbHbIM OTBEPCTMEM YyTb OOMbLUMM BHYTPEHHeW
060MMbl MOALIMMHUKA U NPSAMOYrOnbHBIMU BbICTYnamu, Kak aTo
nokasaHo Ha puc.8. TopLbl IMCTOB COEAMHAEM Ha Krel ABYyMS

20 24 CrNosiMM NINOTHOTO KapTOHa, a BbICTynbl ¢ GOKOB 3anonHsem
aHepHbIMM BCTaBKamu.
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Bce MOHTUpPOBKM JenATcs Ha ABe rpynnbl: a3uMyTanbHble U
napannakTuyeckue.

Mpn BpalieHMn Tpybbl BOKPYr OCHOBHOW OCWU asMmyTaribHOM
MOHTUPOBKM BEPTUKANbHOW W3MEHSIIOTCSI asuMyTbl, BpalleHue
BOKPYr TOPM3OHTanbHOM OCKM WM3MEHSIeT BbICOThbI, OTCloaa ee
HasBaHWe anbT-asuMmyTanbHas MOHTUpPOBKa (anbT OT aHrn.
altitude - BbICOTA).
OcHoBHas 13 ocelt napanakTU4eckoh YCTaHOBKM HaKroHeHa K
rOpW30HTY NOA YINOM, PaBHbIM LUMPOTE MecTa HabnoaeHus, To
ecTb, YCTaHOBMIEHA MapannenbHo Oocu BpalleHus 3emnu
(HanpaBneHa Ha [MonsipHyto 3Be3gy). B cBAsM c atum ee
Ha3blBalOT 4YaCOBOM, WMV MOMSAPHOW OCbio. [1BMXKXEHME BOKPYr
4acoBOM OCW, PacroOfOXeHHOW B MMOCKOCTU MepuaunaHa,
M3MeHsieT npsimoe BOCXOXOEHME.

[ina KoMneHcMpoBaHWSA BUAMMOro ABUXeHUS HebecHoln cdepbl,
YTO ABMSAETCS, Kak M3BECTHO, CIIEACTBMEM CYTOYHOrO BpaLLeHUs
3emnu, Teneckon Ha as3nMyTanbHOW MOHTUPOBKE HYXHO
noBopa4mBaTb 0OHOBPEMEHHO No 06enM OcsiM C HeOAUHAaKOBOM
CKOPOCTblO, @ 3TO AOMNOMNHUTENbHbIe Npobrnembl Npu GonbLUNX

iehsZ~"dZ maeZ
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B ob6oiimy nogwvnHuka ycTaHaBnMBaeM MeTanmnyeckyto
(bpoH3a, naTyHb) BTYRMKy C dnaHuem 5-munnumeTpoBon
TOMLWMHbI ANS KPenneHust NNoLaaky, Hecyllen Ha cebe kopnyc
OCW CKINOHeHMs. PrnaHuy C MOMOLLbI0 HOXOBKM Mpuaaem
KBagpaTtHyto copmy. B ogHOM M3 AWCKOB, MexAy KOTOpbIMU
3aKkpenum  dnaHel, Bblpe3aeM [AnA  Hero  KBagpaTHoe
yrnybneHve, nocne 4ero OAWCKM CKNevBaeM W MpuxBaTbiBaeM
Lypynamu.

C MpOTMBOMOMOXHOW CTOPOHbI  MOALUMMHMKA Ha  BTYIKY
HacaxuBalT MeTannuMyeckoe Konbuo (puc.7, ) c Tpems
CTOMOPHBLIMU BUHTaMW, PacronoXeHHblMu nog yrnom 120 gpyr
oT Apyra. HapyxHbli guameTp Kombua paBeH auameTpy
BHYTPEHHeN obonmbl NoALUMNHUKAE.
YacTb BTYNKW, BbiCTynawLllen 3a npeaensl Konbla, HeceT Ha
cebe XOMYT ANS OCYLLECTBIIEHWS TOHKWUX ABWXeHu. 3asop
MeXay XOMyToM, hopMa KOTOPOro NOHSATHA U3 puc.8, n BTYNKou
OOMKeH ObiTb MUHMManbHbIM. XOMYT KMMeeT OTBepcTue C
pe3bbort M8, oTorHyTas 4yacTb ero oTBepcTue aumameTpom 8,5
MM Ans 6ecnpensaTCTBEHHOro npoxoda MNPWXUMHOIO BUHTA.




MukpomeTpeHHbI BUHT (M8x1, AnvHon 70 MM) KpensaT B OfHOM
M3 Kynuc, NPU3BaHHbIX perynupoBaTb Yror HakroHa MonspHowu
ocu K FOPU3OHTY.
Ecnn nwbutento ypactcs O06bITb  NOAXOASLLYHO
YepBAYHYIO Napy, TO ee Takke MOXHO YCTaHOBUTb Ha

BTYSKe MOMSAPHON OCKU, KaK 3TO NokasaHo Ha puc.”.

TyT, npaspa, npuaetca npuUHOpaBnMBaTbCA K

KaXXAOMY KOHKPETHOMY Cry4ato, MO3TOMY OCTaBMsieM

emy cBoboHOe none Ansi NPosiBNeHns CobCTBEHHOW
n3obpeTaTenbLHOCTH.

Matepnan ans kynuc, dopma KoTopbIX AaHa Ha

puc.7, - gwoopanb TONWMHOM 4 MM, WMpWHaA nasa

ONs KpenexHbIXx BUMHTOB - 8,5 mm (7, ). Kynuchbl

KpenaT K BepxXHemy MpsMOYrofibHOMY BbICTYMY

Koprnyca MojlWunHUKa Wypynamum B  3apaHee
BbICBEPJIEHHbIE COOTBETCTBYIOLIME oOTBepcTus. B

HWXHEM BbICTYNne Kopryca CEeBEepHOW OCU Kak U B

[BOMHON onope AN  3TOr0  CBEpnAT 12-
MUIMMETPOBOE OTBEPCTUE MO LUAPHUPHBLIA BUHT

(puc.9).

Y3en ocen pasmellaloT Ha Kpyrnom nnowagke

(7, ), c ogHOro kpasi KOTOPOM 3akpennsawT aBa

OMOPHbIX cTosika (8, ) ANSA yaepXaHwus Kynuc, ¢ Apyroro (no
avamvertpy) wapHup (7, ). W3roToBnslOT CTOSIKM, Kak K
nnowaaKky, u3 MHOroCnoMHOW aHepsbl, NpUYeM B HUX Bpe3aloT
3HaKoOMbIM Ham cnocobom ravikv M8.
B kayecTBe ocv CKMOHEHUs (puUC.7, ) MPUMEHVUM CTEepXeHb Unu
TONICTOCTEHHYIO TPYOKY M3 HepxaBetowlen ctanu anvHon 450
MM N OUameTpoM, paBHbIM BHYTpPeHHe# obovime HanmuyHoro
nogwwunHuka (25 mm ana 306 Homepa). Mexay noawmnHUKaMm
Ha OCM XXeCTKO 3aKpennsieM MeTaniuyeckylo Tpybky-pacnopky
onuHon 200 mMm. Ha BepxHeM KOHLe CTepXHa duKcupyem
CTOMOPHLIMW BUHTaAMWU UWUMAMHAP pnaHua, BMOHTUMPOBAHHOIO
Mexay aHepHbIMX fMCTaMy NNacTuHbI, koTopas umeeT 15-
MUNNIMMETPOBLIE OTBEPCTUSA AN BUHTOB KPEenmeHus K Hew
Tpybbl (puc.7). HwxHWA KOHeL, CcHapsiXXaeM KoOpAWHAaTHbIM
KPYromMm 1 npoTMBOBECOM MeETannmyeckumm guckamu secom 3-4
Kr (puc.7, ). ®uUKCUpYlOT NPOTUBOBEC HAa OCKM, HaNOMUHaeM,
NOABWXHBIM KOMbLLOM co CTOMNOPHbLIM BMHTOM.
Kopnyc ocu CKNoHeHWsi, maTepuanoMm [Ans KOTOpPOoro CryxuT
MHOrocrnoiHas daHepa, npeacTaBnseT cobol nnacTuHy co
cTorikamu-oboriMamy  moAawmnHukos (puc.7, ). CTomlkm 3TO
NPAMOYrOfbHUKN  C  3aKPYIMEHHON BEPXYLUKOW W KPYrnbiM
BbIpE30OM AN 3anpeccoBaHUsi B HUX BHeLHeN 06oNMbI
nogwwunHuka. C nnacTWUHOW WX COEAUHAT Ha  wunax
(nacToYkMH XBOCT) C MOMOLLBI KNes W LypynoB, a 3arem
obwuBaloT  KOprnyc ABYMS  CMOSIMM  MIOTHOrO  KapToHa
nonyumnuHapuyeckon opmbl. K nnactuHe nonsipHon ocw,
Mexagy nucTamm KOTOpPOW BMOHTUpOBaH naHel, BTYNKU ee
NOALUMMNHMKA, KPernuM KOOPAMHATHBIN  KPYr, W3roToBreHne
KOTOPOro pacCMOTPUM B CBOEM MeCTe, U NOBEpPX Hero - Koprnyc
ocu CKITOHEHUN.
Mnowanky ¢ y3anom ocew yaepxvsaeT LUECTUTPaHHas KOMOHHA,
BbicoTon 300 MM, KOTOpas OnMMpaeTcs Ha BEpXYLUKY TpeHoru
(puc.7, ). UsrotoBnsaoT ee u3 6pyckoB (20x35 mm), 6oka
KOTOpbIX CHabxatoT hackamu, a 3aTeM COeAUHSIOT UX Ha Krieto.
[nNvHy HOXeK TpeHorn ANns KaccerpeHa BblYUCNAIOT C OrnsaKon
Ha TO, YTO OKynsp BepTMKanbHO HampaBreHHOW TpyObl Ha
LUTaTMBe AOMKEH pacnonaratbCs Ha ypoBHe rnas Habnoaarens
B CMOSYEM €ro MoSIoKEeHUW, Npu 3TOM MOSHbIA pa3neT Hor (He
MeHee 800 MM MO OKpPY)XHOCTW) TPEHOIM [OMKeH obecrnevmBaTb
npepenbHyto ee YCTONYMBOCTb.
CTyneHbku AN yCTaHOBOYHbLIX BUHTOB TpeHorn (pwc.9)
ckneuBaloT n3 AByx crnoes 10-munnumeTpoBorn daHepbl, nepea
TeM pasmecTuB Mexay HuMM raky M12. C Hoxkamu CTaHWHbI
MX CKPennsiT Ha wwunax ¢ NoMOLbIO Knes U wypynos. [nvHa
YCTaHOBOYHbIX BUHTOB M12 gomkHa ObiTb 4OCTAaTOYHOM, YTOObI
HaKNOHATbL TPEeHOry B mnpegenax HeCKOMNbKUX CaHTUMETPOB.
CHapsixatoT ux (MpyBOAMM 3TO Kak BapuaHT) rofloBKOW U3 Tpex
cnoes daHepbl TOMWWHOM 5 MM 1 nonepeyHukoMm ao 35 mm. B
nepBoM U3 HUX CBepnaT 12-MunNnMMeTpoBoe OTBepcTUue,
OTBEPCTMIO B CpeAHeM KpyxKe npuaalnT MpsMOYrofbHYyo
GOpMy MOA4 TOMOBKY BWHTA, BEPXHUA KPYXOK CMSOLWHON.
MeTannuyeckyto ronoBKy BWMHTa HanuibHUKOM obpabaTbiBaloT
nof, NPSAMOYroNbHUK Y HOXXOBKON YMEHbLUAIOT ee TOMLWKHY A0 5
MM. [lo OKpPYXHOCTM CpeAHero Kpyxka, 4yTb 6GomnbLioro
nonepeyvHnka, 4Yem Asa Apyrue, TpexrpaHHbIM HanunbHUKOM
nponunuBaloT Hernybokue puUCKM, M B 3akoyeHWe Bce Tpu
KPY)XKa@ C BMOHTUPOBAHHBLIM MeXAy HVMMU BUHTOM COEOUHSIOT
Ha kneto. [TokpbiBalOT TrOMOBKY BWHTA YEpHON KPAaCKOW.
dopma Hor, KOTOpble U3roTOBMAT U3 TBEPAOM Nopoabl AepeBa
(byk, Gepesa) coeauvHeHnem Tpex peek (80x30 mm) B ogHoO
uenoe, AaHbl Ha puc.9. bBonTbl KpenneHus WX K BepxyLuKe

LAY T T T

TpeHorn - M12 ¢ wawbamu. [lokpbiBalOT TpeHOry 4YepHOW
norymMaToBOW KPacKow.

!

MOHTUMPOBKY CHapsaloT KOOPAMHATHBIMU Kpyramu, C MOMOLLbO
KOTOpPbIX MOXHO, HanpumMep, Hantu BeHepy n Mepkypuin gHem n
Bce Takoe. OCHOBOW KOOPAMHATHbIX KPYroB  MOCMYXWUT
Matepuar, NpUrogHoOCTb KOTOPOro B TErnecKonocTpoUTENbLCTBe
HEeOAQHOKpPATHO  MpoBepeHa Hamu  Ha  npaktuke 10
MUNIMMeTpoBasi daHepa.
Ha ToHkyto (0,5 MM) antoMuHUEBYLO NOMOCKY WMpPUHON 20 MM 1
onuHon 360 MM, NOMb3yACb MeETannMyecKoW JIMHEWKON W
LipIFaHCKOW ~ UrOMNKOW, HaHeceM MWMNUMETPOBble AerneHus.
[nvuHa nepBoro, Hynesoro, LWTpUxa W 3aTem Kaxagoro
nsaTHaguaToro 8 MM, Kaxaoro NATOro MeXAy HUMM 6 MM,
ocTanbHbIX LUTPUXOB 4 MM.
Ludpbl (ans kpyra nonspHo# ocu - oT O go 23, gns ocu
cknoHennt ot 0 go 90 n ot 0 go - 90) wramnyem ypapamu
nerkoro MonoTtka no uudposBMkam, - HabOpOM cCTanbHbIX
cTepxkHen, noaobHbIX kepHepy, ¢ undpamum ot 0 oo 9 Ha ux
3aKaneHHbIX KOHL,ax.
OundpoBKy KOOPAWHATHOrO Kpyra NonsipHol ocu BeAyT NpoTuB
4acoBOW CTPErkW, ecnv CMOTPEeTb Ha Hero C ero CeBepHoro
KOHUa (7).
CorHem rpaBMpOBaHHyldO U  ouucpoBaHHYlO MOMocky B
npaBuUMbHOE KOMbLO Tak, YTOObl €e KOHLbl MPULLNCL BCTHIK.
BenununHa nonepeyHvka ABONMHOro haHepHOro Kpyra AOrkHa
6bITb TakoW, YTobbI KONMbLO NIIOTHO 06XBATWUMO €ro, Nocne Yero

Puc.9

KOOPOMHATHbBIE KPYTU

coeAnHUM nx rBo3gnkamu.
Kpyr nonspHoi ocu Kpenum Mexay ee nroLwagkon U Kopnycom
ocu CKITOHEHUN.

LieHTpanbHoe 0TBEPCTME KOOPAMHATHOTO Kpyra OCU CKMOHEHMI
COrnacoBbIBaOT C e AUaMEeTPOM M XECTKO (UKCUPYIOT ero Ha
Hen KOMbLIOM co CTOMOPHBIM BUHTOM.
WMhavkatopel 06enx ocel, KOTOpble WMEKT BO3MOXHOCTb
CMeLLaTbCs B HEKOTOPbIX Mpeaernax, Kpenum Ha ux Koprycax.

OKYNAPHbLIN Y3EN

dokyc rnaBHOro 3epkana, MOMHWM, [OOSKEH CcoBrnagatb C
dokycom okynsipa. HeobxogmmocTs nepedokycnpoBKn okynsipa
Bbl3BaHa HEe TOJIbKO BO3MOXHbLIM OTKITOHEHWEM 3PEHUS TOro Unn
MHOro Habnopatens oT HOPMbl (6nm3opykocTbio,
[anbHO30PKOCTbI0), HO M CYLLEeCTBOBAHWEM OKYFSIpOB pPasHbIX
cuctem, Hanpumep: okynsap [tovireHca, OKyc KOTOPOro
HaxogouTCsl Mexay nuH3amu, pacnonaratT 6nvxke Kk ¢okycy
3epkana, 4yem okynap PamcpoeHa. Kpome TOro, co cmeHom
TemnepaTtypbl OKpyXarllen cpegbl pasmepbl M KpUBU3HA
MeTannuMyeckoro 3epkana (XoTe ¢opmMa €ero MoBEPXHOCTU W
ocTaeTcs MpexHen) Wu3MeHsieTcsi, 4YTo Takke TpebyeT
HEeKoTOpOoro nepenBmxeHus oKynsipa.
3ToMy M npegHasHayeHa Kpemanbepa, B KayecTBe KOTOpOWn
ucnonb3yem  ¢potorpacmyeckun  o6bekTuB  HAoycTap-50-2,
3apaHee yganuB M3 Hero onTudeckuii Brok M MoporHae ero
oTBepcTme noa oKynsp.
BymaxHo-kneeByto TpyOKy BMecCTe C Kpemarnbepow, AnuHYy
KOTOPOM  BbIYUCMAIOT C  OMMSAKOM  Ha  pacnonoXxeHue
3KBMBArIEHTHOro hOKyca CUCTEMbI, 3aKPEMMAOT B LIEHTPANbHOM
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OTBEPCTMM OCHOBHOWM OrMpaBsbl [MaBHOro 3epkana nog npsiMbiM
yrnoMm K Hewl. [lpu OCTUPOBKe Terneckona oOHa [AOfKHa
6ecnpensTCTBEHHO NPOXOAUTL CKBO3b LiEHTpanbHoe oTBepcTue
OMOPHON MMacTUHbI onpasbl. BHYTPEHHOCTL OKynsipHOro yana
NOKPbIBAIOT YEPHON MaTOBOW KPaCKOWM.

CAMO[ENbHbIE ACTPOHOMUYECKUE OKYNAPDI

ACTPOHOMUYECKUI OKYNAp - 3TO YBENUUUTENbHOE CTEKNOo And
paccmaTtpuBaHus MeNKUX AeTaner Cco3gaHHOro OO6beKTUBOM
M300paxeHnsi, KOTOPoe MOXET ObITb YETKMM (HaBeAEHHbIM Ha
OKyC) NMUWb Npu coBNageHuM ux okarbHbIX MIIOCKOCTEN.
Buanmoe yBenuyeHue okynspa 250 / k; B 9TOM crnyyae
yBenuuenune Teneckona M = 1'ys/ b, TO €CTb, OHO TeM GonbLue,
yeM (POKYCHOE pacCTOsiHMe OKynspa MeHblue ¢OoKycHoro
paccTosiHus obbekTuBa.
Mpn camocToATenbHOM COCTaBEHUM OKYNsSipoB nNobutens
0BbIMHO ~ MCNONb3yeT  ONTUYECKOE  Cbipbe  CIy4YanHoro
NPOUCXOXAEHUS: MESKMUEe JMH3bI, KneeHble 6noku. Mpu atom
Mapka CTekna emy HeusBecTHa, OT MNOBEPXHOCTU JIMH3
OTpaxkaeTcs 3HauMTenbHas YacTb CBETA, YMeHbLUasi APKOCTb U
KOHTPacTHOCTb M300paxeHusi, obbeguHEHNE UX B CUCTEMY He
MOXET He TIpewnTb HETOYHOCTbI, HeEMUHyeMbl abeppauuu...
EcTb nu npu Takom packnage pasymMHOe OCHOBaHWE HauMHaTb
HebnarogapHoe, a TO M oOpeyeHHOe Ha Heygady pJeno?
Mcxoos u3 Toro, YTo OKynsip AOMmkeH obsizaTenbHO OTBevaTb
COBEpPLUEHHOMY OOBLEKTMBY, MHa4ye MNO3UTUBHbIE KayecTBa
nocriegHero  OyaoyT cBefeHbl HaHET BO3MOXHbIMW  €ro
HegocTaTkamMu, [[aeM OTBeT: B OTKa3e OT W3roTOBMEHUS
camofernbHbIX OKyNnspoB HET pa3yMHOro OcHoBaHusi (appecat
aBTopa TOT, KTO PYKOBOACTBYyeTcs npasunom: [enai, 4Tto
MOXelb CcBOMMW pykamu). Bo-nepBblx, nonagaetca
Ka4eCTBEHHOE OnTUYeckoe Chipbe (NPOCBETMEHHble, 6e3
LapanvH nnH3bl), BO-BTOPbIX, 3aror ycrnexa - B BblAepXXvBaHUN
onpeneneHHbIX COOTHOLIEHUA W  B3aMMHONO PacrnonoXeHus
KOMMOHEHT, B-TpeTbux, NiobuTento gaetca WwaHc noaTeepavTb
CBOE YyMeHWe paboTaTb Tak e TwaTenbHO, TaK Xe
OTBETCTBEHHO, TaK € YCEepPAHO, KaK Npy U3roToBMEHUN 3epKarn
Terneckona, a 370 C MPaKTUYECKOW TOYKM 3PEHUs - TOXE He

axpomMaTu3npOBaHHbIN rMas3HON KOMMOHEHT, CKNEeHHbIN 13 ABYX
COpTOB cTekna: KpoHa v dnuHTa. JIMH3bl obpalleHbl Apyr K
OpYry CBOMMM BbIMYKIbIMWU NoBepxHocTAMU. [lone 3peHus He
npesblLLaeT 45 (punc.10, 2
Okynsp Mneccna. CocTaB NMUH3 1 oNTUYeckas cuna noneBon un
rnasHow KOMMOHEHT B CUMMETPUYHOW CUCTEME OfMHaKOBbI: [iBE
axpomaTu3npoBaHHble KreeHble Mnapbl pacrnonoXeHbl 6Gonee
BbINYKNOW CTOPOHOW APYr K APYry C paccTOsSHUEM MeXAy HUMU
0,5 - 1 mm. OTpesok OT LieHTpa cuctembl Ao Anadparmbl (1 ')
paBHSIETCA paccTOAHMIO BbIXOAHOro 3payka ( J). Abeppaumu npu
none 3peHunsa 50 XopoLo CKOPPEKTUPOBAHbI, BbIXOOHON 3payok -
0,7 F(10,B

d)OKyCHoe paccToAaHne CUCTEMbI U3 OBYX JINH3!

I 1
f} + fz -d

roe b - oKycHoe paccTosiHue nepBow NuH3bl, b - POKyCcHOe
paccTosiHMe BTOPOM NMH3bl, G- paccTosiHWME MeXay rnaBHbIMU
NMOCKOCTAMMU JINH3.

f cCucm,

MNpumenum B panbHedwem W TakMe obosHaveHus: E
paccTosiHMe OT KomnnektuBa Ao Auadparmel, ' Anamerp
Anadparmbl, J paccTosiHWE BbIXOAHOMO 3payka okynspa.

KpaTHocTb okynsipa onpepensietcs kak 250 / )oe (250 -
paccTosiHue SICHOTrO 3peHus).
Onsi pacyeta okynsipa KenbHepa ¢ 9KBMBaNEHTHbIM (POKYCHbLIM
pacctosgHuem 20 MM, nonb3yscb Tabnuuen (gonyckatroTcs
OTKMOHEHWSI  yKa3aHHbIX B Tabnuue koadpuumeHToB ©
(hOKYCHBIX PaccTOsiHWIA KOMMOHEHT B TY UMW WUHYIO CTOPOHY Ha

10 %), Hanpgem cokycHoe

paccTosiHne nepson
l” KOMMOHEHTBI:

)1 = DaeX 1,75 =20 x 1,75
=35 mMm.

dokycHoe paccTosiHue
BTOPOW KOMMOHEHTbI:

)2 = ) ae X 1,33= 20 x
1,33 =27 mm.

MUHYC. Kpome TOro, camopersibHble OKynApbl MOryT BMoOJHE
cocencTeoBaTh C OKyndapamMun 3aBOACKOIro U3rotoBfieHUA.

Puc.10
D hdmeyj D_evg_lhdmEyj le_kkeZ b bo ko_fu

CocpenoTouMM BHUMaHWe Ha ABYX M3 CIOXHbIX OKynsipax,
nepsasi NMH3a KOTOpPbIX (MPW HampaBneHnn No xody Iyvew oT
obbekTMBa K rmasy Habniogatens HasbliBaeTcsi MONeBON Unu
KonnektuBom (okynsap Kamnahwu), BTopas rmasHou. Okynsp
KenbHepa, B KOTOpPOM XOpOLIO WcnpaBneHbl abeppauuu,
BKMYaeT B cebs  NpPOCTyl0  MMOCKO-BbINYKMY  Unu
[BOSIKOPA3HOBbIMYKITYO nonesyto NNH3Y "
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PaccTtosaHune Mexay
KOMMOHEHTamu:

G= )ae X 0,75 =20 x 0,75

=15 mm.

PacctoaHne oT nepson
KOMMOHEHTbI o
anadparmebl:

E= )oe X 0,15 =20 x 0,15

=3 Mm

Onametp guadparmbi:

"' = )ae X 0,6 =20 x 0,6

=12 mMm.

b PacctosiHne  BbIXOAHOrO
3payka:

J= )SKEX013=2OXO,3=6MM.

Ha ocHoBaHWM pacyeTa COCTaBnAT YepTex C yKazaHMem BCex
KOHCTPYKTUBHbIX 3JIEMEHTOB OKyldpa, npuyem, OGMepﬂﬂ

dpokycHoe paccTosiHue, TOMLLUHY, nonepeyHnK
[IBOSIKOBBIMYKILIX NIMH3 U KIIeeeHHbIX Nap, paccTosHus 6epyT oT
LeHTpa nx TOMLLMHBI.

KoHe4HO, cTyneH4aTblii KOPNyC, BbITOYEHHbIA C MOMOLLBHO
TOKapHOro CTaHka U3 MeTanna, HagexHee obecneynt TOYHYIo
COOpPKYy KOMMOHEHT, WX COOCHOCTb W NapannenbHoCTb Mexay
cobol nnockocTen, Yem Aropanesble, NaTyHHble U GymaxHo-
krneeBble TPYyOKW, MpPUMeEHeHHble C 3ToW Uuenbio. [lepBomy
BapuaHTy U OTAaAUM NPENMYLLLECTBO.



Tabmuua
COOTHOIIICHUS
Tun oxynspa F A d b D-D P

Foxa Foxe Foxe Foke Foxa | Foxe
Cucrema
Kenbnepa 1,75 | 13300754 0151 06 0,3
Cucrema
[lnéccna 04 | 04 1 10,7-0.8{ 0,35 10,7-0.8

BHyTpeHHMe noBepxHocTU TyByca, BKNagku, Auadgparmy,

NPUXMMHOE KONbLO KPOKT YEepHON MaTOBOW Kpackom, NUH3bI
cTapaTernbHO " OCTOPOXHO 4ncTaT CTupaHHon
xron4yatobymaxHo Tpsanoykon. Bce anemeHTbl  okynsipa
ycTaHaBNuBaloT B OMpeaeneHHoOM nopsake, crefsi, 4Tobbl
KpenneHne wux B KOPMyce HYXHOro AuameTpa He uWMeno
nepekocoB, ObINO MNOCTOSAHHBIM U XecTkum. [OnuHa Tybyca
oKynsipa He AoMKHa OblTb MeHbLLE ero nornepeyHvka (puc.9).

NCKATENb

Mone 3peHus Tereckona W MNpW HauMeHbLUEM YBENUYEHUU
CMMWKOM Mano pAns 6GecxnonoTHOro HaBedeHUst ero Ha
HebecHoe cBeTuno. MmeHHo Ans obnerdyenuss aTonm 3agadyv
TENneckomn 1 CHapsxaroT uckarenem - pepakTopomMm yMepeHHbIX
rabaputoB ¢ 6onbwMM nonem 3peHusi. COCTOUT OH, HaNOMHUM,
13 Habopa NnWH3, KOTOpble MMENT onpefeneHHylo dopmy U1
pacnonoxeHbl B CTPOro ornpefeneHHom nopsake: obbektusa u
oKynsipa C pacCTOstHUEM Mexay HUMKU, KOTOpoe paBHSeTCH
cymme nx POKYCHbIX paccTosHU.
B kavecTBe 0O0bEKTMBA UCMOMb3yeM axpoMaTUYECKylo NMH3Y C
OKyCHbIM paccTogHuem 250 mm - AJl-4-M52 0,75 - n
HafeneHHbI Kpemanbepon okynap ¢ 20-MUNNMMeTpoBbIM
(POKYCHbIM ~ pacCcTositHUeM OT  Kakoro-Hubyab  ONTUYECKOro
MHCTPYMeHTa mnm npubopa.
BHyTpeHHuiA nonepeyHuk onpasbl All-4, a oTtcioga u Tpybku
uckatens - 46 MM, cnepgosaTtenbHO, AN €ro COOPYXeHUs

npenomseHHbIx obbekTuBoM. OKynsp C Kpemanbepon Kpenum
BO BTYIIKe.
McnonHut rmaBHoe CBOe npeaHasHayeHne uckatenb nNuilb npu
YCINoBUM NapannenbHoCTU ONTUYECKUMX OCEeN ero u Tereckona.
Tonbko B 3TOM crnyyae HebecHOoe CBETUMNO NpPU HaBeOEHUW Ha
Hero O4yTUTCA B LEHTpe Mons 3peHuss Kak uckaTtens, Tak u
Teneckona. C 3TOM Lenbio M yaepXuBalT uckaTenb B OBYX
Konbuax C TpemMs perynupoBOYHbIMKU BUHTAMW B KaXKOOM.
[pyrne BnonHe onpaBgaHHble CNOcoObl KpenneHust uckatens
ocTasnsiem TYT BHE Hawlero BHUMaHUA.
Matepuan gnsa Komnew u CTOeK, Ha KOTOpbIX KofbLa KpensaT Ha
Tpybe Teneckona NWCTOBOW antOMUHWA TomnwmHoOW 3 Mmm. U3
TWaTenbHO NOArOTOBMEHHOW MONOCk! WWPUHON 15 MM cBEpHEM
Komnblia TaKkoro nornepevHvka, 4YTtobbl KOpnyc uckatens B HUX
MOXHO ©ObIMO € [AOCTaToYHbIM 3anacom nNpu  BKPy4YMBaHWUW
BVMHTOB casuratb B HY>KHYIO CTOPOHY.
B konbuax csepnumM otBepctusi nod yrnom 120 gpyr ot gpyra
nog pe3bby M5 Ans BUHTOB perynvpoBku, a 3aTeM B MecTe
CTbIKOB UX CKMemnbiBaeM CO cTorkaMu, oopmMa KOTOpbIX NMOHATHA
n3 puc.11. Kpenat crtoiikm k Tpybe Ha HWXHeM ee KOHLe
BUMHTaMK, AN Yero B fankax CTOeK CBeprsT COOTBETCTBYOLNE
oTBepcTMs nof BWHTBI M5 ¢ rankamu u wanbammn (puc.11).
MckaTenb U3HYTPU KPOIOT YEPHOW KPacKoW, CHapY»XWU TOW, 4TO 1
Tpyby Teneckona. HyXHO MNpuHATL BO BHMMaHue, 4YTO Mpwu
perynmpoBaHuun napannenbHOCTU ONTUYECKNX OCen uckatens u
Teneckona obbekT HabnopeHuss OOMmKeH pacnonaratbCs Ha
paccTosiHUM He MeHbLeM, Yem 1000 meTpoB.

SAKNIOYEHWVE

Mpeanaras HacTosllee KpaTkoe PYKOBOACTBO K M3rOTOBMEHMIO
nobutenbcKkoro Tereckona KaccerpeHa, aBTop HU Koem criyyae
He  HamepeH MOCAMHYTb  Ha  MPOSIBfieHWEe  NMYHOW
n3obpeTaTenLHOCTU TENecKonoCTPOUTENs, HanpoTUB, rOTOB
BCAYECKM MNPUBETCTBOBATb W MOOWPATL €ro  TBOPYECKYID
MHUUMaTMBY, KoTopasi, Ge3 COMHeHus, BronHe 6yaoeT emy K
nuy.

@)

no3aboTuMcs 0 NoAbICKaHUM LMMMHOPUYECKON GonBaHKM TOro
xe nonepeyvHuka.
Havbonee nopxopsAwmii matepuan Ans kopnyca Tpyoku -
nnotHasa Oymara, Hanpumep, YepTexHasi, BMofHe MNpUrogHbIn
knen ans 6ymaru MNBA, Hannyywas TyT YepHas MaToBasi kpacka
ryawb, K KOTOpOW [o06GaBneHO HEMHOro YMOMSIHYTOro Kries.
Monocy 6Gymarn wwupuHor 200 MM C OOHOM CTOPOHbI Ha
nporsokeHun 150 MM OT Kpass nokpoem kpackow. [locne ee
BbICbIXaHUsi cBoboAHO obepHem 6GonBaHKy 3ayepHeHHbIM

KOHLOM, W OCTaTOK MoJfioCbl, CMa3bliBasd MNOCTENEeHHO "
pPaBHOMEPHO  Krneewm, HaBopadynBaem Ha OCHOBY, nNoOKa
nonepevyHnK Kopnyca pr6KI/I He CpaBHAETCA C BHEWHUM
nonepevyHmnKom onpasbl obbekTuBa.

Topeu TpyOKku AomkeH 6biTb NepneHAnKYNsapHLIM K ee ocu. Ans
obecrneyeHnss 3TOro €ecTb MNPOCTOM W HagexXHbI cnocob:
obepHem Tpybky nmctom Oymaru, obpe3aHHOM B YCNOBUSIX
npeanpusaTMa TOYHO MOA MPSIMbIM YIIOM U MO €ro Kpaw, He
cHUMasi ¢ OornBaHKM, akkypaTHO OOpeXeM HOXOM W3nuLLeK
TpyOkn. 3areM HaBepHEM Ha Hee o4YepefHyl MPOKIEeEHHYIo
6ymaxHyto nonocy wvpuHon 205 MM ana cospgaHus GopTuka,
npefHasHa4YeHHOro yAepXuBaTb YNOXEHHY Ha Topel, Tpybku
onpasy obbekTuBa.
HwxHWIA ee Topel NMOTHO 3akynopum ¢ gobaBrneHnem knes
BymaxHO-KneeBoW BTYNKOW, OTBEPCTUE B KOTOPOW AOMKHO ObITh
AocTaToyHbiM  Ans cBobogHOro npoxoda KoHyca nyden,

==

Puc.11
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Ofls jesgHO f) WilssetoWdd (18916) His
tetsMHjddw CoOklstot? WdLdSd (19000)

B paHHbLIM nepuog NpoM3OWNM criefyloline OCHOBHbIe
co6bITUA U 6bINU caenaHbl OTKPbLITUA:

1. OTKpbIT NepBbIi actepons c nomoLllpto cotorpadum
(1891r, Bpyuwnsa Ne323, M. Bonbd, Mepmanns)

2. OG6HapyxeH nepBbii Ha 3emrie MeTEOPHbIN KpaTep
(1891r, wr. ApusoHa, CLUA)

3.  YupexgeHo Pycckoe acTpoHoMuyeckoe o0OLLECTBO
(20 mapTa 1891 roga).

4. OTKpbIT 3aKoH cMelleHuns (1892r, B. BuH, Nepmanus)

5. OTKkpblTa NEepuoaudHOCTb  WU3MEHEHWUS  Ny4YeBOW
ckopocT u Ornecka 3Be3fpl O Lledes - nepsas
uedenaa (1894r, A.A. Benononbckun, Poccust)

6. Hauano n3gaHus exerogHo «Pycckoro
acTPOHOMUYECKOrO KaneHgaps» (1895r,
C.B.LLlep6akoB)

7. WN3006peTeH kMHoCcbeMOouHbIV annapatT (1895r, O u J1.
TTiombep, PpaHums)

8. W3obpeTteHa cuctema cBssn 6e3 npoBoaoB (paamo)
(1895r, A.C. Nonoe)

9.  OTKpbITbl peHTreHoBckme ny4yum (1895r, B.K. PeHTreH,
'epmaHus)

10. OTKpbIT 3aKoH m3nyyenus (1896r, B. BuH, l'epmanus)

11. OTkpblTa ecTecTBeHHas paguoakTuBHocTb (1896,
A.A. Bekkepenb, PpaHumsi)

12. BcTtynaet B cTpoit Mepkckas obcepeaTtopus (1897r,
wT. BuckoHcuH, CLUA). 3pgeck ycTaHOBMeH cambiii
6onbLuon B MuUpe  Teneckon-pedpaktop C
obbekTnBom 101,6cm (40 prorimoB)

13.  OTkpbIT anekTpoH (1897r, k. [Ax. ToMcoH, AHrnus)

14. OTKpbLIT nepBbIi acTepoup, npubnmxawLWwnincs K
3emne (1898r, K.I'. YutT, l'epmanus)

15. BcTynaet B cTpoit MexayHapoaHasa cnyxba wupoThbl
(1899r, ¢ 1961r MexxgyHapoaHas cnyxba ABWXeHUs
nomntcoB)

16. Havanacb 3apa nepegayv curHanoB TOYHOrO BpeMeHMU
no pagwmo (1899r,)

1895r Bunbrem Konpan PEHTIEH (Rontgen, 27.03.1845-
10.02.1923, NeHHen, NepmaHus) pusmnk, otTkpbiBaeT 8 HOAOpPS, a

28 pekabpss ctatbas «O HOBOM poge nydven» Obina

onybnukoBaHa B «OTyetax  Biopubyprckoro  dusuko-
MeAMLUMHCKOro obLiecTBa» W HeMeasleHHO MepeBedeHo U
0ony6nunKkoBaHo B pasHblX CTpaHax, B TOM YNCe B BbIXOASLLEM B
JloHooHe camMoM U3BECTHOM HayyHoM >xypHane «Nature»
(«Mpupopa») 23 sanBapa 1896r. Jlyun HasBan X-nyun. 20
saHBaps 1896r o6 OTKpbITUM [oKnagbiBaeT Ha 3acegaHuu
Mapwxckont AH 2K.A. MyaHkape feMOHCTpaLnen CHUIMKOB PYKW.
MepBbIi CHUMOK pyKM xeHbl AHHbI BepTbl PeHTreH B siHBape
obowen Bce rasetbl mupa. 20 aHBaps 1896r amepwukaHckue
Bpauu C nomouwpto lzyj? tjelseji0 ( Hassan Hemeukui
6uonor Pygonbd AnbbepT ¢doH Kénnukep (1817-1905),
Ha3BaHWe npuHaTo B MepmaHum n Poccun, B Apyrux cTpaHax
HasblBaloT X-ny4n) Bnepsble YBUAENMW NEPENOM Pyk/ YenoBeka.
MaTteHT Ha wu3obpeTeHne He cTan OpaTtb, oOTkasancs oOT
NoYeTHbIX [OrmKHOCTeN " kadpenp.

B MiwoHxeHe 'y Hero B 1902-1906rr  nomyyun
3KCMEPUMEHTanbHy0 MOATOTOBKY W 3almTUi  [OKTOPCKYHO
onccepTaumio A.®. Uoddbe (1880-1960). Ero ydeHnkn B utoHe
1912r B MIOHXEHCKOM YyHMBEPCUTETE OTKPbLINN UHTEpdepeHLnto
" Andpakumio PEHTrEHOBCKMX nyyen.

B 1868r OKOHYMN Litopuxckui PenepanbHbli
TEXHOMOIMYECKUIN MHCTUTYT, a Yepes rof 3aluuTun JOKTOPCKYo
oncceptaumio. C  1875r npodeccop B [oreHrerime, 1876r
npodheccop ¢usmkm B Ctpacbypre, ¢ 1879r B N'McceHe, ¢ 1885r
npodbeccop usnkn, a ¢ 1888r m pgupektop Duanyeckoro
nHcTuTyTa npu  Biopubyprckom yHuepcutete. C  1899r
npodeccop u3nku 1 aupekTop PrU3NYECKOro MHCTUTYTa npu
MioHxeHCKkOM yHMBepcuTeTe. 3a CBOK XM3Hb Hanucan 58
ctateii. Bbin o4YeHb 3acTeH4YMB M He BbICTynan nybrnuyHo.
MepBbii HoGenesckuit naypeat no cwuavke B 1901 rogy. B
YeCTb YYEHOrO Has3BaHa BHeCUCTEMHas eauHuua A03bl raMMa-
n3nyvyeHus PeHTreH.

1895r C. BEWIU (CLUA) Ha apBapackoi oBcepeaTtopum, B
LapoBOM 3Be3JHOM cKonneHun w LleHTaBpa OTKpbiBaeT
XapakTepHble NepeMeHHble 3Be3fbl (B AanbHeileMm -
nepemeHHble Tuna RR Jlvpel). MNo3gHee 6b1no obHapyXeHo, Y4To
HEKOTOpPbIE LUAPOBbIE CKOMMEHUst cofep)kaT COTHU Takux
nepemMeHHbIX 3Be3[.

1896r CepbepT ‘Xonn TEPHEP (Turner, 13.08.1861-
20.08.1930, Juac (Mopkwwup), AHrna) acTpoHOM, Brepsble
NpYMEHWUN LenocTaT B ycTaHoOBKe Ansi HabnioaeHUs COnNHEYHO

KOPOHbI BO Bpemsi 3aTMEHUN.
PaspaboTan meTop onpeneneHns TOYHOMO NOMOXeHWS 3Be3f
no coTtorpacpuam (meTton TepHepa).

Mopn ero pykoBoactBoM B Okcdpopackon obcepBaTopumn
npoBefeHa paboTa Mo cocTaBneHu acTtporpadmyeckoro
Karanora 3Be3] no nporpamMmme «KapTa Heba».

Tpyabl no actpodotorpachmm u  coTorpadmyeckon
acTpomeTpuu, cencmornoruu.

B 1882r okoHuun TpuHuTu-konnemx KemGpumxckoro
yHuBepcuteta. B  1884-1893 pabGotan B [puHBMYCKON
obcepsatopum, B 1893-1930 - npodpeccop Okcdopackoro
yHMBEpcUTETa W OUPEKTOP YHWBEPCUTETCKOM obcepBaTopun.
UneH JloHpgoHckoro koponesckoro obwectsa (1896), um.-kop.
Mapwxckon AH (1908), npe3anaeHT JIOHOOHCKOro KOpPOneBCKOro
acTpoHomuyeckoro obuwectea (1903-1904). Mepanb um. K.
Bptoc TuxookeaHckoro acTtpoHomuueckoro obuiectBa (1927).

B ero yecTb Ha3BaHbl kpaTep Ha JlyHe u actepoumg Ne 1186.

1896r Cepren KoHcTaHTMHOBMY KOCTUHCKUW
(31.07(12.08).1867-22.08.1936, MockBa, Poccusi) acTpoHOM,
nepBbii B Poccumn cneumanuct B obnacTtu actpodoTorpaduu,
BO Bpemsi akcneavumm Ha Hoeyio 3emnio no HabniogeHuo
CONHeYHoro 3aTmeHuss 8 aerycta nonyyaeT yAadHble
doTorpacpumn conHeyHom KOpoHbl. [Baxabl 6bin B akcneamumusix
Ana HabnoJeHns ConHeyvHblX 3aTMeHul - Ha Hoson 3emne
nonyTHO  BbLIMOMHSN  reofe3nyeckne U reodusnyeckue
namepeHus, n B 1914r - B MpwubanTtuke.

C 1894r cTaHOBUTCH OCHOBHbLIM Habnoparenem ynkoBcKow
obcepBatopum  Ha  actporpacpe  (D=330mm, F=345cm,
ycTaHoBneH B 1893r, a HaunHan ¢ HabnAeHW Ha NacCaXHOM




MHCTPYMEHTEe 3a u3MeHeHuWeM wWwwupoThl). Bnepsbie nonydvaer
doTtorpacpumn  cnytHMkoB Mapca, doTorpadupyeTt CryTHUKU
OPYrMX NnaHeT, NOCMYXWBLUMX OCHOBHOW ANS MW3YYeHUs WX
OBVXEHUS.

B 1906r obHapyxun siBneHue B3auMOZENCTBUSA [ABYX
cocefiHNX n3obpakeHWn TeCHbIX ABONHbIX 3BE3[, Ha MracTuHKe
("adpcpekt KocTmHcKoro").

CoctaBun obwupHyto nporpammy coTorpacdupoBaHusi
nnowanok 3BesgHoro  Heba C  uenblo  onpedeneHus
napannakcoB U COOCTBEHHbIX ABWXeHW 3Be3d. CosfaB CBOO
LIKONY uccnenosaTtenen, NpUMeHsBLIMX acTpodoTorpaduio B
onpefeneHnn KoopAauHaT 3Be3f, MX COOCTBEHHBIX OBWXEHWUNR,
napannakcoB, W3MEHeHUs SpKocTM HOBbIX W MNepeMeHHbIX
3Be3f, B N3y4yeHum cnabbix  CMYTHWUKOB nnaer,
doTorpacpmpoBaHMmM KOMET U CONHEYHOW KOpoHbl. Cobpan
obWwupHyto  konnekumio  cotorpacmi Heba (okono 3000
HeraTuUBOB K OKOHYaHWio nepuopa dgotorpadvpoBaHns nepsom
anoxu k 1928r 3Be3n Ao 15™, 4TO NO3BONMMO B NOCNEACTBUM
cocTaBuTb kartanor cobcTBeHHoro paBwkeHus 18000 3Be3n.

BbinonHun nuoHepckne pabotbl B Poccum no onpepeneHuto
COOCTBEHHbIX [OBWKEHWIA OTAenbHbIX [eTaner B pykaBax
cnupanbHbIX TyMaHHOCTEA W mpuwen K HenpaBuilbHbIM
BblBOOAAM, Kak cTano scHo nocne pabor 3. Xab6na.

Paspabortan n ycoBeplueHcTBOBan actpodoTorpacduyeckmnx
metogoB. OueHun ¢ nomolptlo acTtporpada [lynkoBckow
obcepsaTopun Brneck cnyTHukos Mapca: ®oboca B 11,6™ u
Lenmoca B 12,3™, yTo 6nusko K UCTUHHbIM.

Wcxops n3 poragku Hemeukoro actpoHoma ®. KroocTHepa,
obpaTuBLIEro BHUMaHWe Ha pa3Hble 3HadyeHus abeppauuu,
nonyyeHHole B bepnvHe u [ynkose, BbiBen dopmyny Ans
onpefeneHuns koopauHat nontocoB 3emnu (oTkpbiTo B 1890r mx
OBWXeHMe) Nno  faHHbiM 06  M3MeHAeMOoCTM  LUMpoT
obcepsatopum  (copmyna KocTuHckoro - B 1900r noytu
nonroga NpoBOAMI rpagycHble n3aMepeHuns Ha o. LLinuubepren).
B 1910r A.J1. BereHep (1880-1930) Bbickazan poragky o
OBUXKEHUN MaTepviKoB Ha 3emne.

OkoHunn 1-t0 MockoBckyto rumHasmio 1 B 1886 nmoctynun Ha
¢duamat MOCKOBCKUI YHUBEPCUTET. YBIEKCA acTpoOHOMUEn wu
OKOHYMB yHuBepcuTeT B 1890r, go 1894r Gbin BHeLTaTHbIM
acTpoHomom [MynkoBckon obcepsatopun ( y BpeanxuHa), a ¢
Masi 1894r aabOHKT-aCTPOHOMOM, C CeHTs16ps 1902r — cTapLunii
acTpoHoM, ¢ AHBapsa 1916r — NoYeTHLIV JOKTOP acTPOHOMUM, C
nekabpa 1934r — pgoktop .-M. Hayk (6e3 3awuThbl
avccepTauun). OQuH U3 OCHOBOMOSOXHWKOB acTpodoTorpacum
B Poccuu, cosgasumn wkony cotorpadnyeckon acTpoMeTpum
B Poccuun, TlynkoBckui actpoHom noyvtn 30 net, 3arem
npodpeccop [leTepbyprckoro yHuBepcuTeTa, HayaB uuTaTb
nekuun Ha kadenpe acTpOHOMUM U FeoAe3vn YHUBepcuTeTa
Kypc doTorpachuyeckort acTtpoMmeTpun. YneH-koppecrnoHAeHT
Metepbyprckon AH (1915r, ¢ 1917r PAH, ¢ 1925 AH CCCP).
Oeaxabl  (1898r u  1899r) ypmoctoeH npemun Pycckoro
acTpoHoMmudeckoro obuiectsa. bonee yerBeptn Beka (¢ 1899r
no 1826r) obyyan wmetogam doTorpadmm  BOEHHbIX
reonesnctoB u rugporpagos. B 1926 — 1933rr — npodeccop
JITY, ¢ ceHtabpsa 1933r — cT. pykoBOAMTEMb acnvMpaHToB M
npakTukaHToB ynkoBckol o6c. Bbbin ogHVMM U3 opraHn3aTopoB
npodeccunoHansHon Pycckon acTpOHOMUYECKOW accoumaumm
(no3xe Bcepoccuincknii acTpOHOMUYECKUIA COLO3), y4acTBOBar B
nepBbiX Tpex cbe3gax obbeauHeHus (anpenb 1917r,1920r,
Metporpag, 1924r, Mockea). C 1898r no 1914r natb pas
Harpaxgancs 3a Bblcnyry net opaeHamu Poccunckon Mmnepumn
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n B 1916r nony4unn BbICOKAN YUH OENCTBUTENBHONO CTaTCKOro
coBeTHuka. Ero mmeHem HasBaHbl kpatep Ha JlyHe u manas
nnaHeta (3134 Kostinsky), otkpeitaa C.U. BensaBckum 5
Hos6pst 1921 ropa B Cumensckoii obcepaTopum.

1896r CanmoH
(Newcomb,

(CumoH)
12.03.1835-11.07.1909,
LWotnanaus, KaHaga, CLUA ¢ 1853r) acTpoHOM, yCTaHOBMI, Kak

HbIOKOM  (Hblokom6)
Yonnewuc, Hosas

cpefHee  3HayeHuWe,  WCMOMb3ys  AaHHble  Pa3fyyHbIX
obcepsaTtopuii Mupa, B TOM uucre u [NynkoBckon (pesynbTatsl
N.O. CtpyBe n M.O. HiwopeH) n npegnoxun B KayecTBe
MexayHapoaHbiX (NpuHaTbel B 1896r B [Mapwke) AaHHble
npeueccun (5024,"5+1,"1T), Hytaumm (9,"210), abeppaunn
(20,"47), otcuntbiBaemble oT anoxu 1850r u acTpOHOMUYECKOW
eavHUUbl ANs COCTaBIeHUst acTPOHOMWUYECKUX €XEerofHWUKOB.

CoBmecTHO ¢ A. [layHUMHrom npeanoXun OfHOPOAHYHO
CUCTEMY acTPOHOMMYECKUX MOCTOSAHHBLIX, cTaBwyi ¢ 1901r
cTaHgapTHon ons BCEX achemepua.

PasBun n yTo4HUN TEOpWI0 ABWXEHUS BCEX OCHOBHbIX Ter
ConHeyHon cuctembl, camoro ConHua (T.e U3yuun ABUXKeHWne
3emnu), 4YTO MO3BONUO €MY YTOYHWUTb BCE acTPOHOMUYECKME
NOCTOSIHHbIE, a TaKke YTOYHWUIT 3KBaTopuarbHYyl CUCTEMY
KoopauHat. PesynbTarom ero paboTbl CTanu ero HoBble TOYHbIE
Tabnuubl AnNA npeaBbluUCeHNs nonoxeHus Ten ConHeyHow
cucTemsbl (ony6nukoBaHbl nocne cMepTh).

Ha ocHoBe nokpbiTusa 3Be3g JlyHoM M AaHHblx ¢ 16271 no
OBWXeHMo 3eMnu onpenenun yckopeHne n 3amegneHvie JyHbl
c amnmmTygon 10-15" 3a 270 net n 6onee GbicTpoe KonebaHue
ckopocT ¢ amnnutygon B 4-5" 3a 50-60 neTr (06bsiCHEHbI B
Hale BpemMs MepemelleHnemM Macc BHYTpu 3emnun, Ha
noBepxHoctm u B artmocdepe). O6GpaboTaB  OrpomHbIN
MaTtepuan ¢ apeBHenwmnx spemeH no 1900r n yTo4HMB Teopuio
aBwxeHus JlyHbl. Takxke 3TV faHHble Nernu B OCHOBY Hanbonee
coBepLUeHHON Teopumn 1 Tabnuy, ABmxeHust NyHbl 3.Y. BpayHa,
n30aHHbIX B 1919r.

MocTpoun  yHOaAMEHTanbHYyl  cucTemMy  3Be3[HbIX
nonoxeHun 1 odopMun ee B  BuAE  M3BECTHOrO
dyHOAaMeHTanbHoro Karanora, COCTaBMEHHOroO Ha OCHOBe
HabnoaeHuii 21 obcepsaTtopun 1 cogepxallero 1597 onopHbIx
3Be3q. BblumcneHHbiMM  HbHOKOMOM  acTPOHOMWUYECKUMMU
NOCTOSHHBIMY MONb30Banucb Ha npoTsxeHun Bcero 20 B., Ha
HMX OCHOBbIBaNMUCb BCE WCCNefoBaHWUS MO TeopeTUYecKon
acTpoHOMMM " acTpomeTpum.

[an obbsicHeHne pacxoxaeHuio mexay onpeneneHHsim C.K.
Yananepom nepvogom cBOOGOAHbIX KonebGaHui  MoncoB
3emnu M nepuoaom, BbluMCreHHbIM  JI.  dunepom.

3aHumancst Teopuen ABWMXEHUS CMYTHUKOB NnaHeT, Teopuen
CONIHEYHbIX 3aTMeHW, MpobneMoNn MNPOVUCXOXAEHUS ManbliX
nnaHeT, BbICKazaB psiA  COOOPaXeHWA O NPOUCXOXKAEHUU
acTepouaos.

WccnepoBan paBwxeHwe nnaHeT (B 4acTHocTu HenTtyHa,
BbICOKO  OLlEHEeHHOe acTpoHomamu Mupa). [log  ero
PYKOBOACTBOM ObinKn BblYMCINEHBI TAONULbI ABWXEHNS YpaHa 1
HentyHa. CocTaBun YpesBblyaiHO TOYHblEe TabNULbl ABUXKEHNS
yeTblpex brnvkanmx Kk ConHuy nnaHeT; ucnonb3oBan npu aTom
HabnoaeHus, npovaseneHHble ¢ 1750r no 1890r B pa3nmyHbix
obcepBaTopusix Mupa.

3aHumancs uccnepgoBaHunem  ABwxeHns ConHua B
npocTpaHcTee, pacnpegeneHne 3esd. bonee 10 nert
onpefensn nonoxeHune HebGecHbIX CBETWUM C MepuavaHHbIMU
MHCTpymeHTamn Mopckoii obcepBaTopumn 1 elle ABa roga — ¢
HOBbIM 26-A10MMOBbIM pedpakTopom.

Heb6oce00 Ne06, 2012




B 1881-82rr Bmecte ¢ A.A. MankenbCcoH onpeaenset
CKOpOCTb CBeTa C MOMOLIbIO Bpallalollerocs 3epkana B
299853km/c.

Mo HabniogeHnsm Mapca, npoaHanuavpoBarn BoOMpoc
BUOMMOCTM  pasnuuHbiX AeTanerd MNOoBEpXHOCTW, oTpuuan
cyliecTBOBaHMne «KaHanosy.

HauaB yunTenem, camMocTOSTENbHO 3aHUMarncs W OAWH oA
cnywan nekuun B Kembpuaxckom yHuepcutete (CLUA). B
1858r noctynun B BblMUCIUTENbHOE BlOpo MO cocTasneHuio
AMepUKaHCKOro acTPOHOMMWYECKOTrO exeroaHvka B Kembpupxe
(CWWA). B 26 net npodeccop matematrukn (1861-1887)
Mopckoit akapgemun (BalwuWHITOH), roe 4uTaeT nekuun Mo
MaremaTuke u acTpoHomuu, ¢ 1871r ogHOBpeMeHHO 3aBefyeT
Biopo, roe HauvMHan pa6otatb. B 1878-1897rr rmaBHbif
acTpoHoMm BoeHHo-mopckoro ¢nota CLUA wn Bosrmasnset
n3gaHne  AMEprKaHCKOro  MOPCKOro  acTpOHOMMYECKOro
exerogHuka. B 1884-1893rr paGotan B [OMKHOCTU
npodeccopa MaremaTMkM M acTpPOHOMUM B YHUBepcuTeTe
[xoHca XonkuHca B BanTumope. B TeueHune MHormx net 6bin
penakTopom «AMeEpUKaHCKOro MaTeMaTu4ecKoro >XypHanay;
6bIn OOHUM n3 ocHoBaTteneu AmMepuKaHcKoro
acTpoHOMMYecKkoro obLiecTBa M ero nepsBbiM MPE3VAEHTOM
(1899-1905rr). B 1869r 6bin wn3bpaH B HaunoHanbHyo
Akagemumio Hayk CLUA n ¢ 1881r 3aHMman nocTbl akagemuka-
ceKkpeTaps, BuULle-Npe3vaeHTa, PYKOBOAWUTENS WHOCTPaHHOrO
otaena. focturHys B 1897r neHCMOHHOro Bo3pacTa B 3BaHWUU
KanutaHa, OH B NoOpsAKe peayvyallero WCKMiYeHus 6bin
OTMpaBfieH Ha NEeHCUMI0 B 3BaHWM KOHTp-agMupana. Yiugs B
OTCTaBKy, MNpoAdoIKaeT 3aHuMaTbCA Haykon. bBbbin n3bpaH
yneHom JloHgoHckoro KkopomneBckoro obuwectBa (1877r),
Mapwxckoh AkagemMum Hayk, MHOCTPaHHbLIM MOYETHBIM YreHOM
CankT-lNeTepbyprckoi  Akapemum Hayk (1896r). HarpaxpeH
3onoTon Meaanbio JToHaoHcKoro KOpPONeBCKOro
acTpoHomuyeckoro obuwectBa (1874r), mepanbio um. X.
Movirenca Hupepnanackoro HayvHoro obuwectBa (1878r),
mepanbio uMm. Konnu JloHAoHCKOro KoponeBckoro obliectsa
(1890r); nep.bIt Nnaypeat meganu M. K. bptoc TuxookeaHcKoro
acTpoHoMmuyeckoro obuiecta (1898r). Ero ums 3aHeceHO Ha
KapTbl JTyHbI " Mapca.

Hanncan 6onee 500 paboT no vccrnegoBaHWO ABUMXKEHUS
nnaHer, nx CMYTHUKOB, JTyHbI " onpeaeneHunio
aCTPOHOMUYECKUX  MOCTOSHHBIX, 0COBEHHO  3HaMEeHWTbI
:kljhghfby \ h[s_ihgylghf baeHK1878h h910r; pyc.
nep. 1896r), A\_a~{901r), :kljhghfby ~ey \k(1202r,
1942r; pyc. nep. 1905r) - B OOLLENOHATHOM W3NOXEHWM,
HanucaHHas B COaBTOPCTBE C KHWromusgartenem, nobutenem
acTpoHomun P. QHrenbmaHom (epmaHus) 1 He yTpaTuBLlas
3Ha4YeHne B HaLW OHW.

1896r AnTtyaH Aupu BEKKEPEIb (Becquerel, 15.12.1852-
25.08.1908, Mapux, ®paHuma) dusuk, BlsCera0jls
dilsjhise jhdlz tcOHdsOCIsdodshist (Ha nateiHM radio —
nanyyato, activus — fgencTBeHHbIl. OTOo crnoBo BBena Mapus
Kiopn) conei ypaHa 1 w™mapTa, wuccnenyss [Aewcteue
TNIOMUHECLMPYIOLLIMX MUHepanoB Ha dotonnacTuHky. O6 atom
foknagbiBaetr 2 Mapta, a 26 mapra Ha exeHenernbHOM
3acegaHun [lMapwxkckon AH. (Kctatm oH npucyTcTBoBam Ha
3acegaHum AH wn 20 saHBapsi, korga [AoknagbiBanock 06
oTkpbiTuK B.K. PeHTreHa). OcHoBHble ero paboTbl NOCBSALLEHbI
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onTuke (MarHuToonTuka, docdopecLeHuus, UHdpakpacHble
CMeKTpbl) " pafanoakTUBHOCTM.

WccneposaHa paguoakTtmeHocTs M. Kiopu 1 M. CknopoBcka-
Kiopu (Hobenesckuin naypeatr 1903r no cusmnke n 1911r no
XMMWUKM), OTKpbiBLUME Tak xe B 1898r ecTecTBeHHyt

pagnoakTUBHOCTb, pagun " NONOHWNA.
B 1875r u3yyan nnocko NOnspu3oBaHHbLIN CBET, 3aTeM
npogoosmkvn  Aeno otua -  uccrnegoBaHus B obnactu

TNIOMMHECLIEHLMM M HETENnoBOro  M3NyyeHWss  ceeTa.
PaspaboTtan HOBbIA METOA aHanuaa CNekTpoB W3NyYeHus.
B 1899r, nponyckas ny4un 4epes anekTpuyeckoe u MarHutTHoe
none obHapyXvBaeT, YTO B HUX COOEPXaTCs 3apsiKeHHble
YacTuLpbl C TaKUM XXe OTHOLLUeHMeM g/m, KaK 1 KaToaHble nyyu. B
1900r dpaHuy3sckmii  cusuk Monb Bunap (1860-1934)
nccnegosan 6onee nogpoGHO OTKNOHeHWea- W b-nyyen, oH
obHapyxun B W3nyvyeHWM pagus W TpeTUi BUAg nyven, He
OTKIOHSIIOLLMXCA B CaMbIX CUIbHbIX MarHUTHbIX MOMsSX, 3TO
OTKpbITME Bckope noaTeepavn u bBekkepenb. 3JToT BUA
M3Ny4eHus, No aHanorum ¢ anbda- n 6eTa-ny4yamu, bbin HassaH
ramMmma-nyyamu, o6O3Ha4YeHWe pasHbiX W3NYYeHUA nepBbIMU
6ykBamu rpedeckoro andgasuta npeanoxun 3. Pesepdopa.
B 1901r HesaBucumo o1 . Kropu obHapyxun
duranonornyeckoe AercTBMe U3NyYeHns ypaHa (obxercsa) un ero
cnocobHocTb MNOHM3NpOBaTb ras.
OkoHunn [MonutexHuueckylo Lwkony. B 1875r noctynun B
"ocynapcTBeHHOe 610pO MOCTOB W [OPOT, MaBHbIM UHXEHEPOM
KoToporo ctan B 1894r. B1877r nonyynn yyeHyio cTeneHb no
TEXHMYECKMM Haykam U Ha MpOTSXeHuW 4 neT Hanucan cepuio
ctateii o Temnepatype 3emnu. OTeu Bekkepens AnekcaHpap
3amoH bekkepenb (1820-1891) n pen AHTyaH Cesap
Bekkepenb (1788-1878) ObinM M3BECTHBIMM  hU3NKaAMU,
npodeccopamu  [1apMxckoro HauWOHanbHOTO EeCcTeCTBEHHO-
ncropuyeckoro mysesi (kadeapy uavku npu napmxckom Mysee
ectecTBeHHON uctopum Bekkepenu Bosrnasnanu 110 nert, ¢
1838r no 1948r). C 1888r poktop 3a uccregoBaHue
nornoLeHns ceeta B kpuctannax. B 1892r cran npodeccopom
aToro myses,, a B 1895r — npodeccopom [lonutexHuyeckom
wKkonbl. YneH dpaHuysckon AH, a Takke Opyrux akagemuin u
obwects. HobGenesckuin naypeat 1903r 3a OTKpbITME
€CTeCTBEHHOW paauoakTUBHOCTW, pas3genue ee ¢ lMbepom
Mapwuen Kiopwu.

1896r Kpuctman Ynad Bepuxapa BWUPKENAHAO
(13.12.1867-15.06.1917, Ocno, HopBerus) ¢unauk, ocHoBaTernb
MarHUTocepHo U3NKN, OCHOBbLIBAsCb Ha MHOrOYMCMEHHbIX
[OaHHbIX, BbiCkasan npeanonoxeHue, 4to ConHue BbibpacbiBaeT
MOTOK WOHM3UPOBAHHBIX YacTul, KOTOpble B3aUMOAEWCTBYS C
aTMocdpepoii 3eMnu (aMeKTpuYeckme TOKU, TeKyluMe BHU3 Mo
MarHUTHbIM nonsm 3emnu B atMocdepy), Bbi3bIBAOT MONSipHbIE
CUSHUS W NOMSApHble MarHUTHble BO3MYLLEHUS,, UCXoast U3
nposefeHHbIX onbiToB U 11 netHero yukna. B 1933r Wrtepmep
obHapyxun B MONSIPHbIX CUSHUSIX TWHWM  BoJopoja W
00BbACHSAET MX BO3HUMKHOBEHWE MNPOXOXAEHUEM 3apsiKEHHbIX
yacTuy, B MarHUTHOM none 3emnu.

OTKpbIT «CONMHEeYHbIN BeTep» Obin B 1959r KA «JlyHa-2».




ABnaeTca aBTOPOM 3NIEKTPOHHOW MYLLKX, NPOTOTUMN KOTOPOW
OH co3fan no cobCTBeHHbIM 4YepTexam. Bo Bpemsi nepsoro
UCMbITAHUS M AEMOHCTPALMU MOAENWU TakoW NyLUKU NPOU3OLLIIO
KOPOTKOE 3amblkaHue, B pe3ynbTaTe KOTOPOro NpOW3OLLEN
BbIGPOC  KomoccanbHOi  3NEeKTPO3HEpPrun, YTO  CMOABMHYIO
nsobpeTaTenbHOro HopBeXLa Ha AanbHeilune UccrnenoBaHus,
KOTOpble 1 MPUBENW ero BMecTe C UHxeHepoM Camyanom Jwoae
(Samuel Eyde) k paspaboTke metoga BupkenaHpa-Otoge no

nNpou3BoACTBY okcunpa asota B 1903r.
PaboTbl MocBSALWEHbl WUCCMeAOoBaHW0  ANEeKTPOMarHUTHbIX
BOJTH, 3NEKTPOXUMUM.

B 1885-94 yuuncs B Ocno, Mapwxe (y XK.A. NMyaHkape) u B
BonHe (y I.P. Fepua), C 1898 — npodpeccop yH-Ta B Ocno.
MHoro nytewectBoBan, B 1900—03 6bin pykoBoauTenem Tpex
reocusmyecknx akcneauumii B ApkTuky. MIM HanucaHbl Gonee
70 HayyHbix pabot, 3 MoHorpacduM, M Ha ero ums
3aperncTpmpoBaHo 59 naTeHToB.

1896r  Mutep 3EEMAH (Zeeman, 25.05.1865-9.10.1943, p.
3oHHemap, HugepnaHabl) duauk, oTkpbln B aBrycte (OddekTt
3eemaHa), 4TO nNoa AeNCTBMEM BHELUHEro MarHWTHOro nons
crnekTpanbHble NUHUKM HaTpus pacwennstcs.  OTkpbiTue
caenan Ha ocHoBe npefckasaHusa X.A. JlopeHu (HugepnaHabl,
cospaBwero B 1880r anekTpoHHylo Teopwuio). MarHuTHoe
pacLuenneHne cnekTpanbHbIX MMHUIA — 3TO BaXXHbI MHCTPYMEHT
nuccnenoBaHWs  npvpoabl  atomMa, OH  nomeseH U npu
onpegeneHun marHuTHbIX nonen 3se3n. Ob6a HobGeneBckue
naypeathl 1902 roga. B 1913r WM. LWrapk ycTaHaenusaeTr
(Ophext LWTapka) pacwienneHme nMHUKM Nopd  AEeNcTBUEM
BHELLHEro 3MeKTPU4EecKoro nons.

MposiBnsAs cnocobHOCTM K Haykam B nepuogd Yy4ebbl B
cpenHen Wwkone r. 3upuksee, onybnukoBan OTYET O CEBEPHbIX
CUSHMAX, KOTopble Oblnu 0BblYHBIM siBeHMeM B 30HHemape.

Pab6otas Ha pybexe BekoB B AMCTEpPAaMCKOM YHVMBepCUTETE
nocBATMN OGonblUyld YacTb CBOeW AanbHenwen HayqyHou
[eATeNbHOCTH COBEPLLEHCTBOBaHWMIO cnekTpanbHbIX
ncecnenoBaHumn.

B panbHerweM npoBOAMIT TOYHblE W3MEPEHUSt CKOPOCTU
cBeTa B ABMXYLLMXCA Npo3payHblX cpeaax (cTekno, ksapl). OH
oBHapyxwun, YTO 3MEHEHUsT 3aBUCAT He TOMNbKO OT CKOPOCTU U

nokasatens nNperoMneHns AOBUXYLLeNncs cpedbl, HO U OT
4acToTbl cBeTa.
Paspabotan meToguKky KOMOWHMPOBAHHLIX MarHUTHO-

3NEKTPUYECKNX OTKITOHEHNI SNEKTPUYECKN 3apSKEHHBIX aTOMOB
Ons pasfgeneHvs B COOTBETCTBUM C WX Maccamu, U OTKPbIn
HECKOINbKO HOBbIX M30TOMNOB.

B 1885r noctynun B JlengeHckuii yHUBEPCUTET, rae yvuncs
non pykoBoacTBoM KamepnuHr-OHHeca u cusmka-Teopetnka
X.A. INopeHua. MNaTb net cnycta ctan accucteHtom JlopeHua.
Ero nccnenoBaHum acbdpekta Keppa (oGHapy»KeH LWoTNaHACKUM
dpusmkom xoHom Keppom (1824-1907) B 1875r) Bo Bpems
paboTbl Hag OOKTOPCKOM AuccepTaumen, npuHecno emy B 1892
30M0Tyl0 Mefanb HwuaepnaHackoro raapnemMckoro Hay4Horo
obuiectBa rogy u goktopckyto cteneHb B 1893 rogy. Mpoeeas
cemecTp B UHcTutyTe Konbpaywa B Ctpacbypre (PpaHuus), B
1894r BepHyncs B JlengeHckuin yHMBepCUTET NpuBaT-A0LEeHTOM
(BHewTaTHEIM nekTopom). 3atem B 1897r nepeluen nekropom
no d¢wmsnke B AmcTepaamckui yHuBepcuteT, ctaB B 1900r

npocdeccopom. B 1908r cran paupektopom Duanyeckoro
MHCTUTYTa npu AMcCTepgamckoMm yHuBepcuteTe, a B 1923r
OVPEKTOPOM  HOBOW cosgaHHon ®Pusmyeckon nabopaTtopuen
(nosgHee HasBaHHyt0 nabopatopueint 3eemaHa). Boblwen B
OoTCTaBKy M NOKNMHYN AMcTepaamckui yHmeepcuteT B 1935 roay.

Momumo Hobenesckon npemumn 1902r, nony4nmn MHOro
Hay4HbIX Harpag W ydeHbIX CTeneHew, BKMOYas MNOYeTHble
noktopckne ctenenn Okccoppa, [éTTuHreHa, CrtpacGypra,
'nasro, bptoccens u Mapwxa. HarpaxaeH megansio Pymdopaa
(JToHooHckoe koporneBckoe o06LiecTBO), npemuen Yannga
(PpaHuy3ckas akagemusi Hayk), npemuen baymraptHepa
(ABcTpuiickasi akagemumn Hayk) u Mepanbto [eHpu [pennepa
(1921r, HauunoHanbHaa akagemusa Hayk CLUA). B yecTb ero
Ha3BaH KkpaTep Ha JlyHe.

1896r ®epop Pegoposuy BUTPAM (Fotnub Ppuapumx
Teopop, 29 (17).09.1854-1914, Pwura, Poccusi) [ynkoBckui
acTpOHOM M reofesncT, coyupeauTens n npeacenartens (1910-
1913rr) Pycckoro actpoHomuuyeckoro obuiectBa, npodyeccop,
DEeNCTBUTENbHBIA CTaTCKUA COBETHWMK MPOBOAMT MEPBYH CBOK
aKcneanumio Anst HabnoaeHWst NOMHOro CONMHEYHOro 3aTMeHus
(3atem B 1907, 1912 " 1914 ropax).

Onpegenun pasHocTu gonroT ApxaHrenbcka u [lynkosa,
MNynkosa u MNoTtcaama. MNoctpoun B 1886r HUBENWPHYK CETb
Mexay KpoHwTaarom " CaHkr-lNeTepbyprom (cm.
KpoHwTtaarckun dytwitok). MpuHuman ydactue B obpaboTke
rpagycHbix u3MepeHunn Ha LUnuubGepreHe npu nnaBaHUM
nepnokona «Epmak» k Wnuubepreny B 1899 rogy. B 1901 rogy
obpaboTan pesynbTaTbl PYCCKMX IKCNeanuniA Ans HabnoaeHus

NPOXOXAeHUs BeHepbl 1874 roga.
MepBoHayanbHoe obpa3oBaHMe MNOMy4YMn B PUNKCKON
Knaccuyeckomn rMmHasum, a 3aTtem nocrtynun Ha

matemaTuyeckuin cakynbTeT [epnTckoro yHuBepcuteTa, rae
OKOHYMN KYpC CO CTeneHbk kaHaupaTta B 1877 rogy. B 1883
rogy 3awutun B TOM Xe YHUBEpCUTETE MarncTepckyto
anccepTaumio «Obwme  BO3MYyLLEHUS KOMeTb! OHke
tOnutepom»). B 1885 roay, 3a paboty «K Teopuu cneumanbHbIX
BO3MYLLEHWNI» MONy4un cTeneHb Aoktopa actpoHomun. C 1878
roga actpoHom [lynkosckon obcepsatopumn, ¢ 1887 roga —

npodeccop  NPaKTU4ECKOW  aCTPOHOMUWU  reode3nyecKoro
oTaeneHuns Akagemumn [eHepanbHoro wraba, ¢ 1912 rogy —
NoYETHbIN  Mpodbeccop  3ToM  akagemun. Takke  Obin

coBellaTternbHbiIM  acTPOHOMOM  BoeHHo-Tonorpadmnyeckoro
otgena wn Mopckoro MuHucTepcTBa. HarpaxageH Pycckum
reorpadgmyeckum obuiectsom: cepebpsiHas mepanb (1888r),
Manas 3onotas Meganb  (1898r), Bbicwas Harpaga
KoHcTaHTuHOBCKass mepanb (1907r). HarpaxaéH oppeHamu
Ceartoro CrtaHucnaBa 1 u 3 crteneHei, CBaton AHHbI 2 1 3
cteneHen, Cearoro Bnagumupa 3 n 4 cteneHei.

1897r Bctynaer B cTpow
Mepkckas  oBcepeaTopus B
unbsmc ban (wrat BuckoHcuH,
KoTopass  MpuUHagnexuT
acTpoHOMWUK "

Yukarckoro

yHuBepcuteTa. 34ecb ycTaHOBMEH
camblii 6onbLuon B Mupe
Teneckon-pedpakrop c

g (1804-1887, CLUA) B 1895-1897rr
Ha cpeAcTea MunnvoHepa Yapnsa
Mepkca. OTOT Teneckon u ceitvac




MCMOonNb3yeTcsi B HEKOTOPbIX UCCNenoBaTenbCknX nporpaMmMax.
OunameTtp nyHHOro gucka B ero gokyce okono 17 cm. Pa3mep
doTonnacTMHOK y 3aToro Teneckona 20r25 cm; nonHas JlyHa
nerko ymelyaeTtcsi Ha Hux. Teneckonbl-pedpakTopbl 6onbLioro
Onamertpa Janblue He cTpounuck, xoTst B 1900r 6bin nocTpoeH
ona [apuxckon BbICTaBkM AnNuHHoW 54,85mM C¢ guameTpom
NnH3bl 125¢cM. Ho OH mpakTnyeckn He ncnonb3oBasncs, Tak Kak
ero OnTU4eckue CBOWCTBa OKa3annCb O4YeHb MIOXUMM.

Takke B obcepBaTopumn ecTb 24-AtonmoBbli (61 caHTMMeETP)
Teneckon-pedrnekTop. HeCKoNbkO MeHbWWX no pasmepy
TENeckonoB TaKkKe MCMonb3ylTcs B 0bpa3oBaTenbHbIX LiEnsiX.
Tekywime HanpaBneHus nccnenoBaHuin BKIOYaIOT
MEeX3BE3HOe BeLLeCTBO, 0Opa3oBaHUsi LIAPOBbLIX CKOMMEHWUNA,
MH(PaKpPacHyl0 acTPOHOMWUID U OKONO3EMHbIE  OOBEKTbI.
Yumkarckmii yHUBEPCUTET Takxe nogaepxveaet B obcepBaTopum
MH)XEHEPHBIN LLEHTP, CNeunanm3npyrLmMincs Ha U3roToBNeHUN n
nogaepXke HayuyHblx MHCTpymeHToB. Yerkes Observatory —
ocuumansHei cant O6cepBatopuu (kog 754).

1897r Wapns  ®PABPU (Fabry, 11.06.1867-11.12.1945,
Mapcenb, ®paHuusi) ¢usnk, coBmecTHo ¢ dusmkom XK.-B.A.
Mepo noctpove B 1896r uHTEepdepomeTp (MHTepdepomeTp
dabpu-lNepo), nposoaun HabnogeHuns 3Be3n w  ConHua,
Nonyynn Mx TOYHble CNEKTPbl U M3MePWn AnWHbI BOMH NUHWUIA
nornoweHms B cnektpe ConHua, OCYLWEeCTBUN NepByo

3KCMEPVMEHTanbHYD  MpoBepky  npuHuuna [onnepa B
naboparopum.

WMccnenoBaHus  MocBsileHbl  OMTUKE,  CMEKTPOCKOMWM,
acTpodmanke,  akyctuke.  [lokasan, 4TO  MorfolleHne

ynbTpacuoneToBbIX nyvyeir B BEPXHUX CMOAX atmocdepbl
obycnosneHo O30HOM.
TeopeTtuyeckn paccmorpen (1896) BO3MOXHOCTb CO3faHUs
CWMNbHBIX MarHWTHbIX MNOMei C MOMOLLb  CONIEHOMAOB.
OcyuwectBun (1914) nepsyto NpsMyl0 NpoOBepKy MNpuHLMNa
fonnepa pgna cBeta B  nabopaTopHbIX  YCNOBUSX.
[Nokasan, 4To ynbTpadnoneToBoe MOrnoleHne B BbICOKMX
cnosix atmocdepbl 00yCnOBNEHO O30HOM, OTKPbIB O30HOBbIV
cnown COBMECTHO c AHpun BynccoHom.
CoBmectHo ¢ P. BeHya un X.-B.A. Mepo BbinonHun
CpaBHEHWe [fMHblI 3TanoHHOrO0 MeTpa C ANWHOW CBETOBOW
BOJTHbI KpacHomn nHUK KagmMus (1907r).
OkoHunn lMonutexHuyeckyto wkony (1889r, noctynus B
1885r), B 1892r nonyuun cTeneHb AokTOopa U3NKM B
Mapwxckom yHuBepcuTteTe. B 1894 - 1920rr pabortan B
yHuBepcutete B Mapcene (¢ 1904r - npodpeccop), B 1921
1937rr  — npodpeccop lMapwxckoro  yHuMBepcutetTa M
MonutexHuyeckon LWKoOMbl, nepBbln AupekTop WHCTUTyTa
ontukn B Mapwxe. YneH [Mapwxckon AH (1927r), uneH
JloHaoHckoro koponesckoro obuiectaa (1931r).

1897r OTtro Puyapan NIOMMEP (17.07.1860-5.07.1925,
lep, [epmanus) u3nk  3aKkcnepumeHTaTop,  NPOBOAMWI
ncecnenoBaHns B obracTu ONTUKM, CMEKTPOCKOMUU, TEMMOBOro
nsny4yeHusi, - coemectHo ¢ ®. Kypnbbaym npoBepun 3akoH
CredaHa-bonbumana ana temnepatyp ot 290K go 1500K.

B 1895 coBmectHo ¢ B. BuHOM ocyllecTBun mopgenb
abcontoTHO YepHoro Temna, MOCTPOWN psAfd  YyBCTBUTENbHbIX
NPUEMHVKOB U3nyyeHus, B yvacTHocTu c Kypnbaymom —
BbICOKOYYBCTBUTEMbHbLI ~ GonomeTp (1892), c nomoLbto
KOTOPOro TOYHOCTb W3MEPEHWA 3Heprum B cnektpe Obina
foBefeHa o 0,01 %.

CoBmectHo ¢ 3. MpuHrcremmom (1859-1917) nogreepawn
3KCNepuMeHTarnbHO 3akoH cMelleHust BuHa un yctaHosun (1899)
3aMeTHble OTKIOHEHMWS OT 3aKoHa TEMoBOro U3nyyeHuns BuHa B
obnacTv ANWHHBIX BOSMH, Mokasan, 4Tto dopmyna BuHa
cnpaseanvBa B 0b6nacTu KOpOTKuUX BOMH, a hopmyna Panes —
[xmHca — B obnactu OTHHbBIX.

M3BecTeH Takxe «doTtomeTrpom Jliommepa - bBpoaxyHa»

(1889r), «nnactuHkonm  Jliommepa - Tepke»  (1901r).
OkoHunn BepnuHckuin yH-T (1884r) n ctan accucteHtom I
Fenbmronbua. B 1888 - 1904rr paGotan B Pusuko-

TexHuyeckoMm WH-Te B bepnuHe (¢ 1894r — npodpeccop). C
1904r npodeccop yH-Ta B bpecnay.

1897r )Ko3e )0H TOMCOH (Thomson, 18.12.1856-
30.08.1940, Yutem-Xunn Bbrnman MaHuyectepa, AHrIus) uU3nk,
onpefenvB KavyecTBEHHO MpUpoAdy KaTOAHbIX Nyvei, HaxoauT
oTHowWweHne g/m u BlIsCero0jls Af jSlstetsz (HasBaHue pan
A.A. CrtoHen (1891r, VpnaHaus)) BO BpeMsi OMbITOB C
KatogHbiMn nyydamu. [loknag ¢ AeMoHcTpauuwen caenan 29
anpens Ha 3acepaHum JlonpgoHckoro Koponesckoro obuiecTsa.

B 1903r o6HapogoBan mofenb CTPOeHWUs atoma (NyguHr c
M3OMOM, Kak HasblBarn cam ToMcoH). B 1904r Bbickasan naeto o
TOM, YTO QJIeKTPOHbI B aTtome 06pasylT pasnuyHbie
KOHUrypauumm, obycnoenueatoLme nepnoanyHoCTb
XMMUYECKNX ANIEMEHTOB; TEM CaMbIM OH MONbITancs ycTaHOBUTb
CBSI3b MeXAy 93NIEeKTPOHHOW CTPYKTypoW artomMa u  ero
XMMUYECKUMU CBOWCTBaMW.

B 1881 rogy BBEN MOHATME 3MEKTPOMarHUTHOW Macchl,
Ha3BaB TaK Ty YaCTb Macchbl, koTopas obycnoBrneHa aHepruen
3NEeKTPOCTATUYECKOro NOMsi 3apsiKEHHOM YacTuubl. dTa paboTta
cunTaeTcs nepson paboToi, B KOTOPOW oOCyXaaeTcs CBA3b
aHeprum n Macchbl.

B 1899 o6Hapyxun anekTpoHbl B ¢oTOTOKE, Habmoaan
3apheKkT TEepMO3NEKTPOHHON amuccun. M3yyan ocobeHHocTu
3MeKTpuyeckoro paspsga B rasax, Jan  obbscHeHue
HenpepbIBHOrO cnekTpa PEHTrEHOBCKOro N3nyyeHus.

OpauH U3 OCHOBOMOSIOXHWKOB 3NTEKTPOHHON Teopun MeTannos
(1900r). Im nony4veHo BbipaxeHune Ans ahHEKTUBHOIO CEYEHUS

paccesiHus 3NEeKTPOMarHUTHbIX BOJH cBO6OAHBIMYU
3NeKTpoHamu (cpopmyna TomcoHa).
HaunHas ¢ 1905r npuctynun K AeTanbHOMY

3KCNepuMeHTanbHOMY UCCNeaoBaHUIO T.H. «KaHanoBbIX» Nyven
— ObICTPO ABMXKYLUMXCA YacTul, obpasylolmnxcs 3a KaToAaoM
rasopaspsigHoi Tpyoku, B KOTOPOM npofenaHo otsepctue. B
1907r nocTpown nepBbli NPUBOP Macc-CnekTpoMeTp, KOTOopbIi
No3BONseT pasfenuTb My4oK 3apsXKeHHbIX YacTul, C MOMOLLbIO
3MeKTPUYECKOro M MarHuUTHOro nonbl  Ha dpakumm
oAMHaKoBbIM m/e u onpefenutb maccy noHa. Mpubop noctponn
ero yyeHuk @.Y. ACTOH, a Takke pa3pabotan MeTos aHanumsa u
pasgeneHuns nsortonos. OTKMOHAS 3TW Ny4n B NEKTPUYECKOM U
MarHUTHOM MOMSAX, OH Pa3sNOXWUi UX Ha KOMMOHEHTbI, YUCMO U
CBOWCTBA KOTOpbIX 3aBWCENW OT cocTaBa rasa B Tpybke.

B 1911r paspabotan meTon napabon ans u3mepeHus
OTHOLLEHWSA MaccChbl YacTuubl K ee 3apsify, YTO UMENo BaXHoe
3HayeHue Ansa wuccnegosaHus usotonos. B 1912r nonyuun
nepBble [aHHble O CYLLEeCTBOBaHWM M30TOMOB — OOHapyXwun
atombl HeoHa c¢ Maccon 20 u 22 u B 1913r Hanucan
MOHorpaduio  «Jlydn  NONOXMTENbHOro  3neKkTpuyecTsa»
nonoxusLume Havano Macc-CnekTpOCKOMNUN.

Moctynun B OyaHc-konnemx (BnocneactTanm MaHyecTepckui
YHUBEPCUTET), NPOAOMXuUN obpa3oBaHue B TpUHUTM-KONNexe




Kembpugxckoro yHuBepcuteta. B sHBape 1880r okoHuMB
Kembpuaxckuin  yHMBepcuUTET,  HauvMHaeT  pabotaeT B
KaBeHguiickon nabopatopuu, ¢ 1884r ee gupektop (no 1919r).
3a 910 Bpemsi OH BocnuTan 27 uneHoB KoponeBckoro
obuwectea, 80 npodeccopoB. YcnewHo pabGotatowmux B 30
cTpaHax mupa. B 1905-1918 — npodeccop Koponesckow
accoumnauumn B JloHgoHe. C 1918 u 0O KOHLA XXM3HU — PEKTOP
TpuHutu-konnegxa. Hobenesckun  naypeat 1906r 3a
nccnenoBaHne MPOXOXAEHWS SneKkTpuyecTBa Yepes rasbl.
Mpe3naeHT JloHaoHckoro koponesckoro obwectea (1915-1920),
uneH-koppecnoHaeHT lMetepbyprckon AH (c 1913r, noYeTHbIN
uneH AH CCCP c 1925r).aHrnuiickuin , yooctoeHHblh B 1906
Hobenesckol npemun no cumamke 3a paboTbl, KOTOpble NPUBENK
K OTKPbITUIO 3nekTpoHa. HarpaxaeH npemus Agamca (1882r),
mepansmn bB.®panknuHa (1923r), M.®apages (1938r), Konnu
(1914r) v op.

1898r Nuaua MetpoBHa LIEPACKASA (11(23).06.1855 —
22.12.1931, AcTtpaxaHb, Poccusi) actpoHoMm, ¢ 1898 roga
coBmecTHO ¢ myxem B.K. Liepackum npuctynuna k pabote no
MONCKY HOBBbIX MepeMeHHbIX 3Be3[ Ha poTonnacTuHkax,
cobpaHHbIx B MockoBckon obcepartopun. C aToro BpeMeHu ee
MMS TECHO CBfi3aHO C ucTopuent MockoBckol obGcepBaTopum
(HbIHe ocynapCTBEHHbIN acTPOHOMUYECKUA MHCTUTYT um. . K.
LLTepHGepra).

OTkpbina 219 nepemeHHbIX 3Be3d, OTAaB 3TOMYy [Aeny
YeTBEpPTb Beka CaMOOTBepPXeHHoro Tpyaa. Ee paboTta Obina
oTMeYeHa npemuen Pycckoro acTpoHomuyeckoro obliecTtBa B
1908r.

B 1875r okoHuuna >XeHckue neparormyeckue Kypcol B
MeTepbypre. 3atem go 1916r npenogasana gpaHLy3ckuin A3bik
B pasnuyHbiX Yy4yebHbix 3aBegeHusx MockBbl, paboTtana B
MockoBckon obcepBaTopumn.

1898r ®pugpux  Kapn ApHonbg  LIBACCMAH
(Schwassmann; 25.03.1870 — 19.01.1964, [amb6ypr,
FepmaHuWsi) acTpOHOM OTKpbIBaeT CBOW MEPBbI acTepPoua.

B 1953r nog ero pykoBogctBOM  Obin  co3gaH
dyHOameHTanbHbIM  kaTanor "bepregopdckoe cnekTpanbHoe
o6o3peHne 115 ceBepHbIX M3GpaHHbIX nnowagok KantenHa"
(n3paH B 1935—1953), NnocnyXMBLUNA OCHOBOW MHOTUX BaXXHbIX
nccnenoBaHuii  MPOCTPaHCTBEHHOrO  pacnpefeneHns  3Besf.

HayuyHble paboTbl NOCBSILLEHbI WU3YYEeHUO 3Be3fd, MarbiX
nnaHet, komeT. PykoBogun cTtpouTenbCcTBOM obcepBaTopuu B
Beprenopde, 6nus [ambypra (1912r).

CoBmecTHO ¢ ApHo Aptypom BaxmaHoM  OTKpbin
KopoTkonepuoanyeckue kometol 29P, 31P 1 73P, HoBYlO 3Be3ay
N HECKONbKO MarnblX nfaHeT. 3HameHuTas nepuoandeckasi
komeTa LlBaccmaHa — Baxmana-1 (1925 Il) gBuxkeTtcsa no noyutu
KpyroBon op6ute (OHa MMeeT HauMEHbLUMA U3 WU3BECTHbIX Y
KoMeT akcueHTpucuter _ = 0,1) n nepuoandeckn BCrbIXMBaET
(cpenHsin aMnnMTyaa BCrblLLIEK — OKOMNO 6 3BE3HbIX BEMUUMH).
3aHumanca  doTorpadmpoBaHMEM — MEepeMeHHbIX  3Be3f.
MpuHMMan yyacTve B akcneguuMsax Anst HaGnAeHUss NOMHbIX
COnMHeYHbIX 3atMeHun — B Amxupe (1905r) n TypkectaHe
(1907r).

e i gl ki MRS

Yuuncsa B yHusepcutetax Jlemnuura, bepnuHa n METTuHreHa.
OkoHumn B 1893r [éTTMHreHckmin yHusepcuteT. Pabotan B
MoTcaamckon acTpogmanyeckon obcepsartopuy, B
lérTuHreHckon obcepBaTopun. B 1897—1901rr paboTtan B
Xengenbbeprckon obcepBaTopum (obcepBaTopumn
Xangenbbepr-Kénurwtyns) nog pykoogctesom M. Bonbda, ¢
1902r — cotpyaHuk Fambyprckon obcepBatopuun. MNocne yxona
B 1934r B otcTaBKky npogosrkan HabniogeHus B ambyprckoi
obcepsaropuu.

OTKpbITbIE acTepouabl: 22

435 Ella* 11 ceHT6pS 1898
436 Patricia * 13 ceHTs6ps 1898
442 Eichsfeldia* 15 dheBpans 1899
443 Photographica*® 17 dbeBpans 1899
446 Aeternitas*® 27 okTabpsa 1899
447 Valentine* 27 okTabpsa 1899
448 Natalie* 27 okTabps 1899
449 Hamburga* 31 okTs6psa 1899
450 Brigitta* 10 okTs6ps 1899
454 Mathesis 28 mapTa 1900
455 Bruchsalia* 22 mas 1900
456 Abnoba* 4 nioHs 1900
457 Alleghenia* 15 ceHTS6pS 1900
458 Hercynia* 21 ceHTS0ps 1900
905 Universitas 30 okTabps 1918
906 Penconbaa 30 okTabpsa 1918
912 Maputuma 27 anpens 1919
947 Monterosa 8 deBpans 1921
989 Schwassmannia 18 HoAGpPSA 1922
1303 Luthera 16 mapTa 1928
1192 Prisma 17 mapTa 1931
1310 Villigera 28 deBpans 1932

x  CoBmecTHO ¢ Makcom Bonbdom

1898r Bpyyaetca nepas
3onotasa meganb uMm. K. Bptoc

TunxookeaHCKoro
acTpoHoMudeckoro  obuiecTBa,
ofgHa M3  caMbiX yBaXaemblx
Harpag cpeau acTpOHOMOB -

nepsomy naypeaty CanMoH
Hbrokom! Mepanbio Bptoc
OTMeYeHbI Hanbonee

3HauUTErNbHbIE PUrypbl 3BE3AHOW
HaykM MHOrMx cTpaH, B ToMm uucne u Poccum (http:/phys-
astro.sonoma.edu/BruceMedalists/).

B 1890-x rogax k 6oraToi XeHLMHE B T. Hbro-VIopKe KaTtpuH
Bonbd¢ Bproc, koTopas MHTEHCMBHO nomorarna acTpoHOMaMm,
nenctBys yepes [aupektopa [apBapackon obcepBatopum
dayapaa MukepuHra, obpatunmcb ocHoBartenu
TuxookeaHCKOro acTpoHOMMYeckoro obLiecTsa u nonpocunu ee
BbIAENUTb AEHbIMM Ha y4pexaeHue 30M0TON meaanu, KoTopas
Oynet npucyxpatbcs OOliecTBOM 3a acTpOHOMU4YEcKue
paboThbl HauBbICLUErO Knacca. [NocoBeToBaBLWMNCH c
MukepuHroM, KOoTOpOMYy OHa JoBepsina, Mucc bptoc
cornacvnacb Bbligenutb 2750 pgonnapoB  Kak  [AeHexHoe
BblpakeHve 3o0mnoTon meganu, npucyxaaemon exerofHo. MNpu
3TOM no npockbe mucc Bproc MukepuHr paspaboran npasuna
HarpaXxaeHuss mefanblo, COrnacHoO  KOTOpbIM  eXerogHo
OVpeKkTopa Tpex aMepUKaHCKUX W Tpex MHOCTPaHHbIX
obcepBaTopuii fomkHbLI No 3anpocy O6uiecTBa NpeacTaBnsTh
OT OAHOrO 0 TPeX KaHAUAATOB, «4OCTOMHBLIX NOMYYnTb Meaarnb
B Oyaywem rogy». Kpome TOro, ykasbiBanocb, 4TO Harpaga
[OmKHa ObiTb «MHTEPHAaLMOHaNbHOW MO XapakTepy W MOXeT
ObiTb  NpucyXaeHa rpaxgaHuHy nobol  CcTpaHbl  BHE
3aBucMMocTK ot nona» (citizens of any country and to persons
of either sex).

K coxaneHuto, HECMOTPS Ha OAHO U3 MpaBuUil NPUCYXOEHUS
npemun, nepBas >KEHLMHA-aCTPOHOM nony4duna 30noTyo
Menanb um. bptoc nuwe B 1982 rogy; aton Harpagon 6bina
oTmeyeHa MaprapeTt Bep6uax (M. Burbidge). A Beab ele B
Hayane XX Beka caMm [MWUKepUHr B TeYeHMe HECKONbKUX net
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YyNopHO BbIABWUran Ha aty npemuio Bunbsamuny ®nemuur (W.
Fleming), Ho emy Takxe ynopHo oTkasbiBanu. [oatomy nosgHee
avpektop [apeapackont obcepsatopumn Lennn  paxe He
nbiTancs npeacTaBuTb kaHavaatypbl AHH KaHHoH (A. Cannon)
n Cecunuu MNenH-anowknHown (C. Payne-Gaposchkin), xots B
cBoen aBTobuorpacdm OH HasBan MOCNEAHIO «reHWanbHoWn
TINYHOCTbLIOY.

1898r Orioct OHope LWAPNYA (Charlois; 26.11.1864 —
26.03.1910, PpaHums) acTpPOHOM, nepBOOTKPbIBATENb
acTeponaoB, B Houb Ha 13 aerycta 1898 roga emy ypanocbh
cchoTorpachmpoBatb actepous (433) 3poc, KOTopbI B Ty Xe
HOYb He3aBMCUMO OT Hero obHapyxwun Kapn 'yctas Butt. Ho
Tak kak Llapnya He cmor BoBpems 00bLSBUTbL O CBOEM
OTKpbITMK, TO BWTT onepepgun ero u oTkpbliTMe acTtepouaa, B
KOHEYHOM uTore, ObiMO MPU3HAHO WMMEHHO 3@  HUM.

Cson nepBbiin actepoup (267) Tupsa oH obHapyxun B 1887
roAy VCKMHYUTENbHO NMOCPEACTBOM BU3yarbHbIX HabnogeHui.
A Bcero, pabortas B obcepBatopum Huuubl, obHapyxun 99
acTtepouaos, ncnonb3ys meTon actepodpoTorpadum,
npeanoXeHHbIN Makcom Bonbdom.
B Bo3pacTe 46 net oH Gbin yout Gpatom cBOE NepBoOi KeHbl
3a TO, YTO BCTynNWn B MOBTOPHbIA Opak. B 4yecTb Hero 6bin

Ha3BaH acTepougos — (1510) Lapnya.

1898r Kapn lNyctaB BUTT (YWUTT,
29.10.1866-3.01.1946, epmanus)
onpekTop obcepatopun "Ypanus' B
BbepnuHe 13 aBerycta, B HOYb C
cy660Tbl Ha BOCKpeceHbe, OTKpbIS
Manyto nnaHety dpoc (433), fitco 2
:, OfflsjtetsdH  HtedBZd>OE=hEEshw €

1JdBEzJ. 3amevatenbHa Tem, 4YTO ee

nepuren pacnonoxeH mexay

opbutamn Mapca un 3emnn, a B

nepvos MakCcMMarnbHOro conuxeHus

HaxoAUTCA Ha PacCTOAHUN 22 MIH.KM

ot 3emnu (1931r), ABNSACb OAHUM U3 KPYMHbIX (AnameTp 26 km)
6nusko NOAXOAALLNX K 3emne.

OpHako B 1250 kunomeTpax toro-BOCTOMHeEE B TOT e [eHb
aTOoT actepoup 6bin ccoTorpacdmposaH m 0.0. LWapnya u3
Huuupel (PpaHums). 14 aerycta B BockpeceHbe u 15 aBrycta
Obln NpasfgHMK, NO3TOMYy (PaHLY3CKUA acTPOHOM He uMmen
BO3MOXHOCTW M3y4yaTb TOMbKO 4YTO OTKPbITOe HebecHoe Teno
BNNOTb A0 16 aBrycra, 4To M NOCNYXMNO MOTepen cnaebl
nepBOOTKpbIBaTENs.

12 despana 2001r amepuKaHCKUA MEXNNaHeTHbIA 30HA
“NEAR-Shoemaker” (Near Earth Asteroid Rendezvous =
"BCTpeYa C OKOMo3eMHbIM acTepouaom") cen Ha NOBEepPXHOCTU
acTeponga (433) 3poc (Eros).

3710 GbiN NepBbIi acTepoua-mantoTka nornepeyHukoMm MeHee
25 kM. B rog ero OTKpbITUSE OH NpoLlen Ha paccTosHuM 22
MnH.kM oT 3emnun. Ero opbuta okasanacb He noxoxa HU Ha
OfHY [0 CUX MOp M3BECTHYt0. [epurenvem oHa noyTu Kacanacb
opbutbl 3emnu (q=1,46a.e.) a B adenuu He gocTuran KonbLa
actepongos (q'=1,78 a. e). Yepes 13 net, 3 oktabpsa 1911r, W.
Manusa B BeHe oTkpbin (719) AnbbepTt, KOTOPbIA MOr
nogxoauTb k 3emre No4vTu Tak xe 6nm3ko, kak dpoc (q=1,19 a.
e). MouTn Ha Takon xe opbute Makc Bonbd B Nenpensbepre B
1918 r oTkpbIn (887) AnuHay, a B.I'.B. Baage B Bepregopde, B
1924r, Ha opbuTe YyTb BonbLumx pasmepos - 1036 NaHHMMen. B
1929r k atum acTepoupgam pobasunca (1627) Weap w
nepurenuem 6onee 6nuskum k 3emne, Yyem y dpoca (q=1,12 a.
e), adenuem, pacrnonoXeHHbIM B cepedvHe  KonbLla
acTepounoB (9'=2,60 a. e).

12 mapTta 1932r 3.X. flenbnopT Ha obcepBaTtopun B YKkie
(Benbrust) oTKpbIN YK COBCEM KPOLLEYHbIA acTepoua Ha opbute
C nepurenuiiHelm pacctosiHnem g=1,08 a.e. 310 6bIn (1221)
AMyp nonepevyHNKoM MeHee 1 KM, NpoLUeALLIeM B rof OTKpbITUS
Ha paccTosaHumn 16,5 MITH. KM oT 3emnu.

BuTT OoTKpBLIN BCero ABa actepounaa. [epBblil Obln UM OTKPbIT
8 okTabpsa 1896 roga, nonyymBwKnin Ha3eaHne 422 Berolina. B
ero YecTb HasBaH acTepou Ne2732.

1898r Yunbam Fenpu MUKEPUHI (Pickering, 15.02.1858 -
17.01.1938, bocTtoH, CLIA) 16-18 aBrycta oTKpbiBaeT 9-i
cnyTHuk CatypHa no doTtorpadusim, caenaHHbiM B Apekune
(FapBapackon cTaHumm B epy) 1 ycTaHOBWI, YTO OH ABUXETCS
B 06paTHOM HanpaeBneHWN No OTHOLLEHUIO K APYTMM CMYTHUKaM.
Peby -camblii yAaneHHbI M3 U3BECTHbIX Ha paccTosHum 12954
TbIC.KM OT MnaHeTbl M genaetr oguH obopoT 3a 550 agHew B
obpaTHOM HanmpaBneHun OTHOCUTENIbHO APYrMX CyTHWUKOB.

@ Heb60oceo00 Ne06, 2012

MepBbIi CNYTHWUK C UCTUHHO (T. €. OTHOCMTENBLHO bl) 0GpaTHLIM
OBUXKEHNEM.

B 1888r Hayan cuctemartudeckoe coTorpadupoBaHue, a B
1890r - Bu3yanbHble HabnogeHus u  3apucoBkn Mapca,
KoTOpble npogorxarn B TeyeHune BCeEM KNUBHW.

B 1891r npepnoxwun nepeHecTn HabnopeHus B HOxHoe
nonywapue, OCHOBaB BMecTe C OpaToM BbICOKOrOpHyto

HabnogaTenbHyto cTaHuuo B Apekurne.
MpoBen Gonblune psiabl BU3yanbHbIX HabnoaeHUn TpeTbero
cnyTHUKa lOnuTepa.

OnutenbHoe BpemsA Habmogan HekoTopble KpaTepbl (B
YyacTHOCTH, KpaTep JpartoccdeH) Ha
nosepxHoctn JlyHbl W MNoATBEpPAWn
CyLiecTBOBaHue N3MEHEHWI,
OTMEYEHHbIX TaKxe apyrumu
actpoHomamu. [Npegnoxun TecT Ha
30pKOCTb «CMUCOK [NnkepuHra» uns 12
06bekToB  JlyHbl, KOTOpble MOXHO
pasrnsaeTb HEeBOOPYXXEHHBIM TNa3oM.
PesynbTtathl 3TUX HabnwaeHun
npeactaeun B pabote EmgZ7KH
. ORRQ 1903r).
i B 1899 nepBbiM npeanoxun MeTos
l BpaLyaroLerocs 3epkana ans
4 N3MEepEeHUsi CKOPOCTU METEeOopoB; 3TOT
MeToA Halen LWPOKoe npumeHeHue. Bnepsble ygayHo
0OBACHNN M3MEHeHWS CNEeKTPOB HOBbIX 3Be3[ pacluMpeHneM
OKpYXatoLwmx nx rasoBblX obonoyexk.
N3yvaa dotonnactuHkm 1898r, B 1899r oTKpbIn OeBATbIN
cnytHuk CatypHa — ®eby. OH nbiTancs npogormkatb MOMCK
HEeU3BEeCTHbIX CNYTHUKOB nnaHet, B 1905 r. 3agBun, 4To OTKPbIN
Pemmnay — pecaTbii cnyTHUK CaTypHa, HO 3TO OTKpbITUE He
ObINO  MoaTBEPXKOEHO — acTpoHoMamu  (AeWCTBUTENbHbIM
OecATbIM CNYTHUKOM sBnsetcs FAHyc, OTKpbIThIA B 1966 T.)
28 anpensa 1905r oTkpbiBaeT cnyTHUK CaTtypHa Temuc, HO ero
Oonblle HWMKTO He BuAen, MNO3TOMy HET B CIUCKE.
B  1910r BbimonHWn  OOWMpHOE  cTaTucTU4YecKkoe
nccnenoBaHne OOMbLUMHCTBA W3BECTHbIX KOMETHbIX OpowT.
Hapsigy ¢ M. JloBenn 6bin y6exaeHHbIM CTOPOHHUKOM
rMnoTesbl O CyLLECTBOBaHMW TPaHCHENTYHOBOW nnaHeTbl. B
1907r onybnukoBan cBok MepByld paboTy C pacyeTamu
NonoxeHuss aTon nnaHeTbl Ha Hebe; B 1919 B obcepBaTopumn
MayHT-BuncoH Ha ocHoBaHuu pacyeToB [MuKepuUHr Obinu
npeanpuHaTel ee nouckn. [locrne oTkpbiTus B 1930 B
JloBennosckon obcepBatopuu MnyToHa ero nsobpaxeHue 66110
OBHapy)xeHOo Ha nmnacTuHKax, Mony4yeHHslx B 1919 B
obcepsatopun MayHT-BuncoH, BOGnusm mecTta, ykasaHHOro
MukepuHr (nnaHeta He Obima 3ameyeHa Torga wus-za ee
cnaboro 6necka).
B 1878-1932 Bo3rmaeBnsan wecTb 3Kcneguumin  gns
HabnoaeHnst MOMHbIX COMHEYHbIX 3aTMEeHWW, yyacTBoBan B
opraHusaumm HabnaarenbHbIX cTaHuui, KoTopble
"apBapackas obcepsaTtopus cosfasana B HOxHoMm
KanudopHuu, Mepy, KOxHon Adpuke, Ha Amariike. B 1893-1894
PYKOBOAMI CTPOWUTENMBCTBOM W YCTaHOBKOW Temneckona B
JloBennosckon obcepsatopun  6nm3  dnarctadda  (WT.
Apwu3oHa).
PykoBoamnn ycTaHoBKkow Teneckorna B JloBenmnoBcKon
obcepsaTopun 6nns  dnarcradda (wr. ApusoHa).
B 1879r okoHuMn MaccayyceTCKun TeXHONOormyeckum
MHCTUTYT 1 po 1883r npenogasan uaunky B Hem. B 1887r ctan
npodeccopom acTtpoHomun [apBapackoro  yHMBEpCUTETa,
paboTan B [apBapzckon obcepBaTopun, roe AMPEKTOpoM Obin
ero 6pat, actpoHom 3.Y. MukepuHr. B 1924r ywen B oTCcTaBKy,
npopormkan HabnogeHus Ha Amaiike. Mepanb um. XK. ©.
TNananga Mapwxckon AH (1905), npemus um. M.K.C. XKaHceHa
dpaHuy3ckoro actpoHomuyeckoro obuwectsa (1909), ase
mMefanv MekcrkaHckoro acTpoHomuyeckoro obuiectsa. B yecTb
6paTbeB [nkepunHroB Ha3BaHbl kpaTepbl Ha JlyHe 1 Ha Mapce.
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"ACTpoHOMUA cTana npespaliaTbCs, Ha nonseka nosgHee
dusmkm, B bBonblyio Hayky, B KOTOPOW MHOrOMUCIEHHbIE
KONMNeKTuBbl paboTalT Ha IWraHTCKMX YycTaHoBkax', — Tak
ckasaHo B kHure KOpusa Hukonaesuva EdppemoBa "B rny6b
BceneHHon" (n3gaHve 5-e, YPCC, 2009, MockBa). C aTum,
BEPOSITHO, cornacHbl Bce. XoTenockb 6bl BCe Xe A0b6aBuUTb, YTO
BenMYMe HaykMm U3MepsieTc He TOMbKO  YUCNEHHOCTbIO
KOMMEeKTMBOB U pasMepaMy UCMOSMb3yeMblX WHCTPYMEHTOB;
bonblas acTpoHomuss — 3TO npexae Bcero bonblimne
AcTpoHOMBbI. Mbl pacckaxeMm 34ecb, Kak [aneko He cambli
KpYMHbIA Teneckon MockoBckon obcepBaTopun Ha BopobbeBbix
[opax okasancs nepBbIM B COPEBHOBAHUU C KPYMHENLLIMM B
Mupe Teneckornom Ha lonybuHon rope B KanudopHun. U He
Tonbko 06 aTOM

Kak 6bina OTKpPbITa NnepeMeHHOCTb KBa3apoB

KBasapbl — OfHW M3 CaMblX MOLLHbIX UCTOYHMKOB 3HEPrM BO
BceneHHow. TuNWYHbIA KBasap CBETUT KakK COTHS ranakTuk,
nogobHbix Hawemy MneyHomy T[lyTm C  ero  COTHSMU
MunnunapnoB 3Be3d. Ho Ha cHuMKax Heba kKBasapbl BbIrMAaAAT
BCEro Nub cnabeHbkumn 3Be3goykamu. VIX NCTUHHYIO npupogy
pacnosHan B Havyane 1963 r. ronnaHAckun actpoHom MaapTeH
Wmnar, pabotaBwuii Toraa B KanudopHun. OH  cmeno
OTOXAECTBUI NMHUM B CMEKTpax KBasapoB, NpPeanonoXuB, YTo
3T0 0OblYHbIE NMUHUM GarnbMepoBCKOW cepun, HO C GomnbLIUM
KpacHbIM cMelleHnem. [locnegHee o3HayaeT, 4TO OOBLEKTHI
HaxoOATCsl OYeHb [aneko OT Hac, — OTYero M BbIMSAAST Tak
ckpomHo. B FTAULL o6 oTkpbiTUM kBasapoB y3Hanu ot Nocuda
Camonnosuya LUknosckoro, oH nonyyun npenpuHt Wvnarta m
cpasy xe npegnoxun HO.H. EdpemoBy n A.C. Laposy,
crneumanucTaMm Mo nepeMeHHbIM 3Be3famM, NPOBEpPUTb KBasapbl
Ha NepeMeHHOCTb: CBETAT N OHW BCEraa oauHaKoBO MIU UX Xe
mx 6neck MeHsieTcss co BpemeHem? boratas konnekuus
CHUMKOB 3Be3fHoro Heba, kotopon pacnonaraet [AULL,
nossonsana 6biCTpo HaWTu oTBeT Ha 3ToT Bonpoc. KO.H. u A.C.
CTONKHYNMCb Yy wWwkada ¢OoTOTEKN, B KOTOPOM XpPaHWUNUCb
nnacTuHkN Ton obnactun Heba, raoe HaxoguTCs OAWMH M3 caMblX

ApKuUX kBasapos (ero obosHayeHne — 3C 273). Bcero
Hawmnocb 44 nnacTuHKK, cHaTble ¢ 1896 oo 1960 rr.,
1 KO.H., coenaB HeCKONbKO rNasoMepHbIX OLLEHOK, TYT
K& YBEPEeHHO 3aMeTus, YTO OOBLEKT MeHsieT CBOM
6neck. He OrpaHU4YnBLLUCH rnas3omepHbIMU
oueHkamu, KO.H. n A.C. akkypaTHO uamepunu bneck
KBazapa C MOMOLUbI WpUC-POTOMETPa Ha BCEX
nnacTMHKax M YCTAHOBWMW, UYTO OH OEWCTBUTENBHO
meHsieTca ot 12.0 go 12.7 3Be34HOW BESMYUHBI,
npuyemM uHOrg4a [OBOMBHO ObICTPO  koneGaHus
6necka amnnutygon 0.2-0.3 3Be3gHON BeENWYMHBI
NPOUCXOANNM BCEro 3a Heckonbko AHen. O6 aTom
oTkpbiTun KO.H. n A.C. coobwmnm B Tom xe 1963 r. B
International Bulletin on Variable Stars.

Camo no cebe obHapyxeHWe nepemMeHHOCTU paHee
He u3BecTHoro obbekTa, [fa ewe W Takoro
yavBUTENbHOrO, — cobblTMe B acTpoHomun. Ho B
[aHHOM criydae 370 OblNo 0COBEHHO WHTEPECHO.
[encTBUTENBHO, MEPEMEHHOCTb Ha lWKane B
HECKOJbKO AHEeWN 03HavaeT, YTo pa3mep M3ny4varoLLen
obnactn keasapa 3C 273 oyeHb Marn, He Gonblue
HecKomnbkux cBeToBbix AHen. O6 aTtom ckasan d.A.
LimumH Ha cemunape B FAULL, Ha kotopom KO.H. n
A.C. coenanu cBoi nepBbld goknag 06 OTKPbITUM
nepemMeHHOCTM kBa3apoB. Heckonbko CBETOBbLIX AHEN
— 3T0 MeHblUe anameTtpa ConHeyHon Cuctembl. U ns
obnactv Takoro pasmepa UCXOAWUT MOrydYui MOTOK
3HEPrun, CpaBHUMbIA MO MOLLHOCTU C MW3MNy4YeHNeMm
necaTkoB TpunnmoHos ConHu!
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CH THE UGHT YARIABILITY OF THE OBIECT
IDENTIFIED WiTH THE RADICG SOURCE 3 C-—273
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LWkana paccrosiHui Bo BceneHHon

MamepeHne pacctosiHuin 3a npegenamu ComnHeyHon Cuctembl
BCErga COCTaBnsAno, Aa W celvyac COCTaBnsieT TPYAHEWLUYO
3ggadyy B acTpoHoMuu. [ns  npvmepa HanOMHUM, 4TO
3HaMEeHUTbIN Kocmonor J1emaTp, a 3a HUM U He MeHee
M3BECTHbIA acTpoHOM OaBUH Xabbn, oTkpbiBwKne B 1927-29 rr.
3akOH  pas3beraHus  ranaktuMk, UM3psgHO  owmbnucb B
onpegeneHun  paccTostHU OO0  ranakTuk, 3aHu3WB  3TU
pacCcTosiHMSA  MOYTM  Ha MOPSAOK  BenUUUMHbL. WX owmbky
acTPOHOMbI UCMPaBMANM NOTOM LUar 3a LaroM Tpu AecsaTka neT.
C koHua 50-x rogoB LIkana pacCTOSHWI Mornyyuna, HakoHel,
HafeXHble OCHOBaHWUsI, OHa cTana onupaTbCcs Ha OAWH UX TUMOB
NyNbCUPYIOLLNX NEepeMEHHbIX 3Be3 — Krnaccuieckune Ledenapl,
W 3[0ecb BaXHYl0 ponb cbirpanu uedeunabl, HangeHHble B
paccesHHbIX 3BE34HbIX CKOMMEHUsX.

Lledpenapl — 31O 3BE3aBI, MEHSAOLUME CBOW Gneck No4Tn cTporo
nepuoamyeckn. Yxe gasHo, 6onee cta neT Hasag, y HUX 6bina
OTKpbIT@ 3aBUCUMOCTb MEXAY NepUMoaoM U CBETUMOCTbIO: YEM
Gonble nepuon nynbcauui, Tem OGonblle CBETUMOCTb
(MowHocTb n3ny4veHust). Mepuop nameHeHus Gnecka uedeunapl
[OBOJIbHO NErko onpegensieTcs U3 HabnaeHWR; BeIYUCMB NO
3aBMCUMOCTM  MEepuoa-CBETUMOCTL  abConioTHYIO  3BE3AHYI0
BENMUYUHY (T.€. 3BE3[HYI0 BEMMWYUMHY, KOTOpYlD 3Be3da umena
6bl, ecnn Bbl OHa Haxogunack Ha pacctosiHunm 10 mapcek OT
Hac) U CpaBHMB €e C BMOMMOW 3BE3QHON BEMUYUHOW, MOXHO
paccunTaTb paccTosiHMe [0 Hee, y4uTbiBasi, YTO co3faBaemasi
3Be3aomn OCBELLEHHOCTb n3MeHsieTcs obpatHo
NponopuUnoOHanbLHO  KBagpaTy paccTosHuMs OO0  Hee. Tak
Ledenabl okaszanucb B pOniM OCHOBHbIX "MaskoB" BceneHHown.

Ona Toro u4rtobbl peanbHO BOCMONbL30BATbCA UMW  ANA
onpeneneHnss paccTosiHUI [0 [anekux ranakTuk, Heobxogumo
3HaTb CBETMMOCTb (MMM paccTosiHue) XoTA Obl Ans ogHow
uedpengbl. Torga 3aBUCMMOCTL MEPUOA-CBETUMOCTL MOXHO
oTkanmbpoBaTb UMK, Kak roBOPAT acTPOHOMbI, HaWTU ANst Hee
HYNb-MYHKT, T.€. TOYKYy OTCYeTa LKanbl CBETUMOCTeil. Takas
BO3MOXHOCTb nogdBurnacb B KoHue 1950-x rogos, Korga cpeaum
3Be3[] HEKOTOpbIX pacCesiHHbIX ckonneHui [anakTuku 6binn
oBHapyxeHbl uedenapl. PacctosHus oo ckonneHumn
onpeaenstoT [0BOMbHO TOYHO NYTEM CPaBHEHUSI CBETUMOCTU U
Buaumoro bOnecka 3Be3[ rMaBHOW MocrefoBaTenbHOCTU Ha
anarpammax MepuwnpyHra-Paccena. Ecnu uedenabl asnaiotca
U3NYECKUMU YeHaMW CKOMMEeHUs, pacCcTosiHne [0 HUX PaBHO
— C Xopolleh TOYHOCTbIO — PacCTOsSAHMIO A0 ckonneHus. [Mpu
3TOM O4eBMAHO, YeM Gornblue U3BECTHO Liedens B CKONMeHUsX,
TeM ToyHee MoxeT ObiTb kanmbpoBka 3aBMCMMOCTM NEPUOA-
cBeTuMocTb uedena. B koHue 1950-x rogoB 6blno M3BECTHO
BCero 5 Takmx 3Besf, Tak YTo OHM Oblnn Torga Ha Bec 3onota. B
1963-65 rr. KO.H. n ero komnerm n3 FAWLW B pesynbTare
Kponotnueon paboTel OOHapyxunum 5 HoBbIX LUedena Ha
nepudepnn CKOMMeHu, Tem cambiM YOBOWB 4WUCMO 3Be3f,
NpUroaHbIX ANS KanubpoBKK 3aBUCMMOCTH NepUoa-CBETUMOCTb.

Ha npotsaxeHun nocrnegHux OecATUNETUI HYMNb-NYHKT LKans
paccTosiHMin uedens MNOCTOSHHO YTOYHANCH, M 3Ta paboTta
npogosrkaeTca A0 CUX MNOp YCUUAMM MHOrMX acTPOHOMOB
pasHbIX CTPaH; cpean HUX — YYEeHUKU K Konnerum npodeccopa
EdpemoBa, HblHe pfoktopa Hayk — Jleonug HwkonaeBuy
BepaHvKoB (pekopACMEH MO  4UCIy WCCNEAOBAHHBIX UM
doTomeTpuyeckn Ledeuns), Anekcen Cepreesud Pactopryes,
Angpen Kapnosuu [ambuc. Hackonbko crnoxHa ata paboTa
MOXHO CyauTb No Tomy akTy, 4YTO owwnbky wunsmMepeHus
paccTosiHUiN He ypaeTtca coenatb MeHble Yem 8-10%. A Begb
no uedengam npousBoauTca kanubpoBka M OpyrMx cnoco6os
M3MepeHUss BHeranakTuyecknx pacctosiHuin. Cpegmn Hux ocoboe
MECTO 3aHMMaeT MeTop, ucnonb3ylowmii CBepxHoBble 3Be3abl
Tvna la (Tak Ha3. "TepmosinepHbie CBepxHOBbIE") B KayecTBe
"cTaHOapTHbIX — cBeyen", T.e. O0OObEKTOB C  M3BECTHON
CBETMMOCTbI0. JTOT METoA B YUCIE OYEHb HEMHOIMX OPYruUx
nenctByeT Ha cambiX OOnbLUMX PacCTOSHUSIX, CPaBHUMbIX C
paguycom Buaumon BceneHHon. XodeTcs OTMETUTb, 4TO
MMEHHO No HabnoaeHuam TepmosiaepHbix CBepxHoBbIX 13 net
Ha3ap ObINo OTKPbITO YCKOpPEHHoe pacluvpeHne BceneHHonm u
KocMu4eckas "TeMHasa aHeprusa", ouandeckas npupoga Kotopom
0O CuX  Mop  oCTaeTcsa  MOfHenwen  3aragkon  Ang
dyHOAaMEHTanbLHOM OU3NKN.
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Onepeaunu AnaHa CaHguaxa

Ha Bopo6GbeBbix ropax B napke AW 60 net Hasag 6Obin
ycTaHoBneH Teneckon A3T-2 — ACTPOHOMUYECKUI 3epKarnbHbIi
Teneckon C AMaMeTpom 3epkana B 70 CaHTMMeETpOB,
KpyMHenwmni  MHCTpymeHT MockoBckoni obcepBaTopumn, Ha
KOTOPOM B T€YEHUE MHOTUX feT BENUChb aKTUBHble HabnoaeHus
nepemMeHHbIX 3Be3[, U 3Be3[HbIX CKOMMeHui. STOoT Tereckon —
cocTaBHas YacTb HayyHoro obopypoBaHusi, koTopoe W.B.
CrtanuH Benen usrotoBuUTb Ans cTposiwierocs B Hadvane 1950-x
r. ruraHtckoro 3gaHma MIY Ha JleHuwHckux ropax: "Hawm
yyeHble [OMKHbI UMETb caMble nyydwive npubopsl.” W He Tonbko
npubopbl! Bot yto nucan KO.H. Edpemos: "Mocne B3pbiBa
Bombbl B 1949 r. 3apnnaTtbl y4YeHbix ObINM pe3ko yBenuyeHbl:
"npocpeccopa ctanu nony4arb Kak reHepanbl" — pacckasbiBan
HaMm, cTtygeHTam, aupektop FAVLL npodeccop [O.A.MapTbiHOB.
HbiHe oHM nony4valoT BABOE MeHbLUe, YeM fedTeHaHTbl. YTo Obl
Takoe B3opBaTb celyac — MOHAPOLLKY, KOHEeYHO! — u4TOoGbI
nonyraTtb npa.siLLmi Hamu CBEPXHOBbIN krnacc
ynbTpablopokpaToB, YTOObI OHWM MOHSINKU, YTO Halla OrpomHas
CTpaHa He CMOXeT MpocyLlecTBoBaTb Aonro 6e3 cobcTBeHHOM
HaykM M TexHuku. U 4Tobbl ocosHanu npaBoTy JWHLUTENHaA,
KOTOPbIV cKasan, 4YTo UHTennekTyanbHble opyaus, 6e3 KoTopblix
ObINno0  Obl HEBO3MOXHO pa3BUTUE COBPEMEHHON TEXHUKMU,
npuwnM B OCHOBHOM OT HabmiogeHunin 3Be3n”. Ha atom
Teneckone-Tpyagare B 1963-65 r. MNMasen Hukonaesuy Xononos,
FOH. n pag wx konnmer w3 T[AUVWL npoBenu TOHKME
oTOMETpUYecKMe nccrneaoBaHns, onepeanB Ha HECKOMbKO neT
amMepuKaHCKMX Konner, paboTaBLUMX B TOM Xe HanpaBfneHun Ha
KpynHenwiem B MUpe B Ty nopy 5-MeTpoBOM Teneckore-
pecnektope Ha [onybuHoi rope (Mount Palomar) B
KanudgopHum. Mpegmetom mnsydeHusi 6oina CE Kaccuonen (CE
Cas) B yHukanbHom no 6GoratcTBy Ledengamyn paccesHHOM
3Be3gHom ckonneHun NGC 7790 (ux B Hem HawpeHo 4!) —
[aBHO Yyxe npuBrekana BHUMaHwe acTpoHomoB. CTpaHHble
"nonynepuoamnyeckue” konebaHusa bnecka aTon 3Be3dbl fonrne
rogbl He nogaaBanuch paclimdpoBke, Noka cotpyaHuua FANLL
IA. CrapukoBa He OOHapyxuna, 4TO 3TO He OAMHOYHas
3Be3fa, a [BOMHasA, Kaxabli U3 KOMMOHEHTOB KOTOPOW
aBnserca  uedengon. PaccTosiHne Mexagy KOMMOHeHTamu
HeBeNnWKo BCero 2.3 yrroBblX CEKyHAbl, MO3TOMY M3MepuTb MO
OTAEenbHOCTM Bneck KaXaoro KOMMoHeHTa AoMNro He yAaBanoch,
noka kK aTou 3agayve He obpatunuce B 1965 r. MN.H. n KO.H. Ons
aton uenu MNM.H. ncnonb3oBan cneunanbHbIi Habop avadparm,
s3awmwaowmx  dokyc Teneckona A3T-2 OT  3acBeTku
MOCKOBCKMM  Hebom. Bcero ypanocb  nomyyuts 65

doTONNacTMHOK, Ha KoTopblix komnoHeHTbl CE Cas 6binn
XOpOLWO pasgeneHbl W MNOTOMY CTanu MPUroAHbIMKU - ANS
doTomeTpuyeckoro aHanusa. OgHako B npegenax nons 3peHus
Terneckona He Hawmnocb (OTOMETPUYECKOro CcTaHAapTa,
cpaBHUMOro no 6necky u uBeTy ¢ komnoHeHTamu CE Cas. A
6e3 cTporon "mpuBsi3kM" Kk cTaHgapTy oTorpadudeckas
dotometpusi CE Cas 6bina 6l HETOUHOW.

Jbk ;Zrgy kf 1_e_kdhjZne_dlhjz AL
Fhkdh\kdhc h[k_j\ZIhjbbh§Z_%idg ]hjZo

Torpa KO.H. npegnoxwun  wucnonb3oBaTb B KayecTBe
doTomeTpuyeckoro "ctaHgapTta" (BOMPEKU CYLLECTBYIOLLUM
MEeTOAMKaM W, HaBepHOe, BrepBble B acCTPOHOMUYECKOW



npakTuke!) apyryto nepemeHHyto 3se3ny — CF Kaccuonen, eue
OfHy Ledeunay, YrneHa Toro e caMmoro CKOMeHus.

Jbk Zz X G ?nj_fh\ \ [Zrg_ :Alij_ev ]

Ctporas  noBTOpPSEMOCTb  M3MeHeHW OGnecka uedeng
no3BonsieT — KOHEeYHO, Npu OCTpo HeobxoguMmocTn —
ucnonb3oBaTb M WX B KayecTBe 3Be3d-cTaHaapTtoB. [ns
yTOUHeHus1 opmbl kpuBol 6Gnecka u nepuoga CF Cas
npuwWwnock NpeanpuHSATL cneunanbHoe wuccrnegoBaHve. JTa
OCTPOYMHasi uaes W npeppeliuna  ycrnex WCCrneaoBaHus:
yAanocb NocTpouTb pasfernbHble KpuBble Briecka Kaxgoro us
AByx komnoHeHToB CE Cas. PesynbTarbl 6biny onybnvkoBaHb!
B 1965 r. B AcTpoHOoMMyeckom Linpkynsipe. Yepes yeTbipe roga
OHM Obinn  noaTBepXAeHbl  3HaMEHWTbIMU  acTPOHOMaMu
CaHgmmxeMm u TammaHHOM, NONYyYMBLUMMW ANst TOW Xe Lenu 56
nnacTMHOK Ha 5-m pednektope Ha rope MayHT [lanomap.
Hebonblune pacxoxaeHusi 6biny 3ameyeHbl Tonbko B6Gnu3n a3
MakcumarnbHoro 6necka uedeund. AmepukaHckue Konnerv
OTMETUINN, MEXAY NPOYNM, YTO WCTbITbIBANMN Te e TPYAHOCTH C
KannbpoBkoW (POTOMETPUYECKUX AAHHBIX, YTO W acTPOHOMbI
FANLL.
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FO.H. BcnomuHaeT: "lMo BbIxogy B CBET BCEX NATU TOMOB
M3BECTHOW Hekorga MoHorpadumn o nepemeHHbIX 3Besfax [rae
6bina BocnpousBeneHa u pabota o CE Kaccuonen] bB.B.
KykapknH npuwen k Ham ¢ 1.H. XononoebiM nocoseToBaThCs —
OH XOTen BbIABUHYTb ee Ha [focynapcTBeHHyo npemuto. A Obin
[0CTaTONHO rnyn, YTobbl ero oTroBopuTh..."

3aBMCUMOCTb MepuoA-BO3PacT U IBONIOLMOHHAS 3MEHAEMOCTb
nepuoaos uedena "Bcsakomy yBaxaroliemy cebs
€CTeCTBOWCNbITATENO HaAMNEXUT 3a CBOKW YYEHYI0 Kapbepy
OTKpbITE B MNpuUpode MO KpanHen Mepe OfHY TMHENHYIo
3aBucumocTb". MonBa npunucebiBaeT 3Ty Makcumy HOputo
HukonaeBnyy. XpecTtomaTuitHbli obpasel, — Benukun Xabbn c
€ero 3HaMEeHMUTbIM JIMHENHbIM 3aKOHOM fly4yeBasi CKOPOCTb-
paccTosHue Ans pasberatolmxcs ranakTvk. [Npy aTom NpUHATO
BOCXMLLATLCS HAyYHOW CMEnocTbio UM  MNPOHULLATENbHOCTLIO
Xabbna: kak MOr OH pacnosHaTb CWIIbHO 3allyMIIeHHYo
3aKOHOMEPHOCTb B CryvalHOW, kasanocb Obl, Ha nepBbIn
B3rNsA, POCChINM TOYEK Ha 3MMUPUYECKON Anarpamme nyyesasi
CKOpPOCTb-paccTosiHMe; Aa M TOYeK-TO Y Hero 6bino Bcero 22;
SIBHO MarnoBaTo AN HageXHOoW CTaTUCTUKN.

B 1964 r. |O.H. Hawen nwuHenHyto (B  ABaxAbl
norapudmMnyeckoMm  Maclitabe) CcBA3b  Mexay MepuoaoMm
nynbcaumi u Bo3pacTom Luedeuna. Ceinuyac, korga Teopusi
3BE3HON 3BOMIOLMM [OCTATOMHO pas3Buta W bnectawe
cornacyetcs ¢ HabniogeHWsMU 3Be3[ U 3Be3OHbIX CKOMMEeHUNR,
HanmMyMe TakoW CBA3M KaXETCH COBEpPLUEHHO OYEeBUAHLIM.
[lecTBUTENBLHO, 3BONMIOLIMOHHBLIE TPEKU 3Be3[ CreKTparnbHOoro
knacca B (a meHHo oHu aBnsitoTCsa "npapoautenamu” Ledena)
nepecekalwT Monocy HectabunbHoCTM Ha  Auarpamme
lepuwnpyHra-Paccena Ha pasHbiX YPOBHSIX CBETUMOCTU: YeMm
MaccuBHee 3Be3fa-npapoautenb, Tem Gonblue ee CBETUMOCTb
Ha cTagum uedeuna, W opgHoBpeMeHHO 6Gonblue nepuof
nynbcauui. B cBolo oyepenb, BpeMs XWU3HW 3Be3[ Ha rnaBHOWM
nocrnefoBaTenbHOCTU  YMEeHbLIaeTca C pPOCTOM MX Macchl,
NnosToOMy MaccuBHble 3Be3fibl B cpedHeM sBnswTca OGonee
MONOAbLIMU.

Ha nepBoi guarpamme nepuog-so3pacT, nocTpoeHHon KO.H. no
[aHHbIM O BO3pacTax PacCesiHHbIX CKOMMEHWN, coaepXalunx
Luedeunabl (a BO3pacT CKOMMEHUS MOXHO OLLeHWTb, Hanpumep,
no uBety K OGnecky cambiXx SIPKMX 3Be3q  [MaBHOMW
nocnefosartenbHocTh), 6bino Bcero 12 vedena. Ho nosgHee —

. . . . ., B KOHWe, 1970-x rr. — pesynbTaT MOMHOCTbLIO MOATBEPAUIICS,
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0-3akntoyeH B npegenax 30-100 munnuoHos net. Ecnu
yyecTb, YTO BO3pacT CaMbiX CTapbiX 3Be3dbl Aucka [ranakTuku
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cocTaBndeTr npumMmepHo 10 MunnuapaoB net, TO CTaHOBUTCA

ACHO, YTO Uedenabl — O4vYeHb MOsioAble acTPOHOMUYECKUE
OOBEKTDI.
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FIG. 6. The period—age relation. a) The Magellanic Clouds and M31:
(1) clusters, (2) associations, (3) Cepheids whose period is estimated from
the period—lumincsity relation, (4) M31; b) the Galaxy: (1) clusters, (2)
associations; c) the composite relation: (4) M31, (5) Magellanic Clouds,

(6) Galaxy. The line corresponds to Eq. (4); see the text.
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Kak ©n Bcskas HafgexXHO YCTaHOBMEHHas aMnupuyeckas
3aKOHOMEPHOCTb, OTpaxatollas pearnbHble 3aKOHOMEPHOCTU U
NOSMIHOCTLID COOTBETCTBYHOLLAA COBPEMEHHON TEOPUM 3BE3LHOMN
asonoumnn, BbiBedeHHas O.H. 3aBucumocTb nepuopsospacT
MMeeT  CaMOCTOSITENMbHY  LeHHocTb. OHa  nossonser
OLleHMBaTb BO3pacTbl OAMHOYHLIX Liedbena, 1 ¢ npuBneveHmemM
AaHHbIX 00 UX NPOCTPaHCTBEHHOM pacnpegeneHun B
ranakTvkax usyyaTb ucTopuio 3Be3goobpasoBaHusi. Hapsgy c
paccesiHHbIMU ~ CKOMeHusMK  Ledenapl, Takum  obpasom,
ABNSIOTCA YHVKaNbHbIMM 0bbekTamu, 3afaloLLumMn BpeMeHHY'o
LKany cobblTMin B ranaktukax. B yactHocTu, KO.H. obHapyxwn,
4YTO Mofepek cnupanbHbIX pykaBoB [anakTvkv nepuofpl
uedens cucTtemaTtMyeckun MeHSITCA: APYruMy croBamu, 3TO
O3HayaeT Hannuue rpagueHTa Bo3pacToB, T.e. cTpaTudukalmo
3Be3/ pa3Horo BospacTa. Ecnu TpakToBaTh cnvpanbHble pykaBa
Kak BOMHOBble oOpasoBaHWs, HanpaBneHue rpagueHTa
BO3pacToB (OT BHYTPEHHEW KPOMKU pykaBa K BHELUHen unu
HaobopoT) MoXeT pfaTb HaMm WHcopmaumilo O pa3HoCTU
CKOpOCTEW BpalleHuss BCEro crnupanbHoOro ysopa W Aucka
lManaktukn. Ta Kpomka crnupanbHOro pykaBa, rAe nepuoabl
uedens 6Gonbwe (a uedenabl, COOTBETCTBEHHO, MOIOXE),
"HaberaeT" Ha raso-nbifieBoN Crol, U B pe3ynbTate yaapHas
BOMHa CTMMYNMpYyeT MacCOoBOe pOXAeHue 3Bes3f, BKMoyas
MaccuBHble Ledenabl, BONM3n aTon KpoMku pykasa. OTMeTum,
YTO  HafexXHble  JaHHble O  rpagueHTe  BO3pacToB
UCKIMIYMTENBHO BaXkHbl ANS TEOPWUWU CMUPAanbHOW CTPYKTYpbI,
roe CTaBWTCS BOMPOC O MONoXeHun obnactu KopoTauuu
(cvHXpOHHOrO BpalleHust aucka [anakTvkm u  cnupanbHoro
y3opa). No-Bnanmomy, 30Ha KopoTauun foMmkHa pacnonaraTtbes
Mexay obnacTtamu pyKaBoB c NPOTUBOMONOXHbIM
HanpaBneHneMm rpagmeHTa Bo3pacToB 3Be3[.

O.H. ykasbiBan, u4to ‘"uedbemapl [aT  YHUKaNbHYHO
BO3MOXHOCTb YBMAETb BOOYUIO IBOSMOLUOHHBIE W3MEHEHUs
XapakTepucTuK 3Be34" U NpOBEpUTb BbIBOAbI TEOPUW 3BE3AHOM
aponoumn. Pedyb wuaeT 34ecb, KOHEYHOo, O "HopMarnbHon"
3BOMOLMKN 3BE3bl B pacLBeTe €e XWU3HEHHbIX CUIl; a B3pblBbl
CBepXHOBbIX 3BE3 TOXE pe3ynbTaT 3BOMOUNK, HO 3TO ee UTor
N KOHel >usHeHHoro nyTtu. [epuwoa uedenabl MeaneHHo
MEHSAEeTCSH, Koraa ee 3BOMOLMNOHHLIN TPeK nepecekaeT Tak Has.

Ne06, 2012

"nonocy HectabuneHocTU" Ha pAmarpamme [P, HaceneHHyto
NpenMyLLLeCTBEHHO NyNbCUPYOLLUMHU 3Be3gamun.
3ameyaTenbHo, 4TO 3TOT 3ddeKT yaaeTcs  Hanpsimyto
0BHapyXuTb MO BbICOKOTOYHLIM M3MepeHusim briecka Aaxe Ha
CPaBHUTENMbHO KOPOTKOM MO  acTPOHOMMUYECKUM  MepKam
NpoMexyTke BpeMeHu, 3a AecatuneTvsa. ITo u Obino caenaHo

JIH.  BepAHuKOBbLIM,  MOMYYMBLUMM  OFPOMHBIN  Maccus
COOCTBEHHbIX  HabnopeHu  MHOrMX coTeH uedena, w
OOMOMHMBLLUMM  ero  "uctopuyeckumu"  KpuBbiMM  Briecka,

NOCTPOEHHbIMW Ha OCHOBe choTorpaduyecknx HabnogeHuin Ha
aCTPOHOMMWYECKUX MHCTPYMEHTaxX pasHbix cTpaH. BaxHylo ponb
B 3TOM MccrnefoBaHuu ceirpanu chotonnactuHky apBapackom
obcepsatopun CLUA, 6narogaps kotopbiM AnA pspaa uedena
yAaanocb npocrneauTb 3a WU3MEHEHUSMWU NEepUOAOB Nynbcauuii
Ha NpOTSAXXeHUN nonyTopa BeKos!

He uedenpa, a peHTreHOBCKUI Nporpes

B 1971 r., Ha camoii 3ape peHTreHOBCKOW acTpoHoMuM, ¢ 6opTa
nepBoro cneunanuampoBaHHOro opbutanbHOro peHTreHoOBCKOro
annapata Uhuru (4TOo Ha fa3bike cyaxunu 3HauuT "cBoboaa")
OblN OTKPbIT HblHE 3HAMEHWUTLIN PEHTTEHOBCKUI UCTOYHMK Her
X-1 (B cosBe3guu [epkyneca). 310 Obln PEHTrEHOBCKMIA
nynscap ¢ nepuvogom 1.24 cekyHabl; Y Hero nmmencsa ewe u
6onee npogomkuTenbHbi nepuog 1.7 aHs. B cnepytowem 1972
r. B FAVW nctovHuk Her X-1 oToxaecTBunu ¢ HernpasuibHOM
(kako OHa cumTanacb) ONTUYECKOW nepemeHHoWn 3Be3gon HZ
Her. CnoBo "oTtoxaecTBrneHne" He Haao NoHMMaTb GykBansHO B
TOM CMbICNle, YTO ONTMYeckas 3Be3fa dTO0 W ecTb
peHTreHoBckuiA ucTouHuk. W.C. LLknoBckuid cpasy ckasan KOputo
Hukonaesnyy, 4To pas aTa 3Besfda knaccuduumpyetcs Kak
HenpaBwWilbHas  MepeMeHHasl, OHa He MOoxeT  OblTb
PEHTrEHOBCKUM UCTOYHMKOM.

FO.H. BcnomuHaet: "O10 Beap oH [U.C.] "BMHOBaT" B TOM, YTO

i\hahZ2kl “~ey p_n_b" Hukonain EcdumoBud KypoukuH, a He 5, OLLeHU NepeMeHHOCTb
Ih hkb hjrbgZl eh]Zjbnf \hajZ BEer Ha Hawux nnacTuHkax. MHe Kasanocb, 4To He CTOUT
i k phbokk k

oueHmBatb Oneck 3Be3gbl, KkoTopas He MoxeT OblTb
PEHTreHOBCKMM UCTOYHMKOM. OpHako Komsi [KypoukuH] npuHec
MHe KpuByto briecka, KOTOpyto OH MOCTpoun ¢ nepuogom Her X-
1, co cnoBamu — cmoTpuTe, 3TO Uuedenpa. llocTpoeHne
CBOOHOM KPVMBOW C PEHTIEHOBCKMM MepuoAom  Jdokasano
npaBunbHOCTL  OoToXaecTBneHus! Bpoge ©6bl ¥ Bnpsmb
XapakTepHas kpuBas uedenabl ¢ 6onee KpyTol BOCXOAsLLEN
BETBblO — HO A cpasy ckaszan KypoukuHy, u4TO 3TO
PEHTFEHOBCKMI HarpeB OMTUYECKOro KOMMOHEHTa ropsyum
cnyTHukoM. OH HacTamBan — TUNuyHas uedenaa”.

MN3BecTHO, uTo KO.H. o4eHb MobuT uedenabl, 34ecb OH Knaccuk
1 kopudpeir. Ho nto6oBb N60BbLIO, a NcTHa aopoxe. OH BEPHO
yragan, YTo peHTreHOBCKUA UCTOYHUK Her X-1 n HZ Her — aTo
He ogHa 3Be3fa, a ABe. OHM COCTaBMAOT TECHYI [ABOWHYIO
3BEe3HYI0 CUCTEMY, OAHWM KOMMOHEHTOM KOTOpOW SBnsSeTcH
PEHTreHOBCKMI nynbcap, a ApyrumM — OnTudeckas 3sesfa.
O6wunii Ans peHTreHa M ONTWKM Mepuos MUCTOYHMKa — 3TO
opbutanbHbIi Nepuop, ABOWHOW cuctembl. OnTuyeckas 3sesaa
— He uedeunaa, NOTOMY YTO ee nepuognyeckas NepemMeHHoCTb
BO3HMKaeT M3-3a TOro, YTo obpalleHHas K nynbcapy CTOpPOHa
3Be3/bl HarpeBaeTCs ero PEHTreHOBCKUM M3My4eHNEM 1 NOToMY
CBETUT AipYe, YeM XOornoAHas NPOTMBOMNONOXHAs CTOPOHaA.

A TorpawHwuii crnop KO.H. n Hukonas Edumosuuya 6GbicTpo
paspeLunn B nonb3y FO.H. A.M. Yepenaluyk, akcnepT No TECHbIM
OBOVHbLIM 3Be3faM. B pesynbTate ropsymx KOnmneKTUBHbIX
obcyxaeHui, B KOTOPbIX Yy4yacTBOBanu Takke BblAawoLinecs
TeopeTuku P.A. CioHsieB 1 H.W. Wakypa, pogunacb coBMecTHas
paboTa 1972-ro r., cTaBLiasi BCKOpPE KIacCU4ecKon.

3Be34Hble KOMMNNEeKCbl

B pasnuyHbIx cnvpanbHbIX ranaktmkax — u 6nuskux, u Becbma
yAaneHHbIX — AaBHO YXKe Oblnn 3aMeYeHbl rTMraHTckue 3Be3fHble
obnaka, BbiCTpamBalLiMecs BOOMb ChnvpasnbHbIX pykaBoB. Wx
ObINO NPUHATO cYMTaTb Cly4YalHbIMW KOHrroMepaTamu 3Be3f,
HVKaK He CBfi3aHHbIX APYr C APYroMm, TO €CTb YeM-TO Bpoae
co3Be3anii Ha HOYHOM Hebe. Mo3TOMy UMW HUKTO rMyBoKo He
MHTepecoBanca [o cepeguHbl 1970-x ropos, korga HO.H.
fokasan — Bonpekyn obLieMy MHEHWI0 — 4TO Ha camoM fJene




3Be3gHble obnaka SABNATCA  peanbHbIMU - OU3NYECKUMMU
cuctemamn. B HUX nmetotTca u oTaenbHble 3Be3abl, U 3Be3aHble
CKONneHwus, " accoumaumu, ob6beauHeHHble 0B MM
npoucxoxaeHnem n obwen cyapboi. Mo npegnoxenuto KO.H.,
3TW CMOXHble ra30- 3Be3fHble CTPYKTYpbl CcTanu Tenepb
HasblBaTb 3BE3[HbIMW KOMMnekcaMmu. 3Be3gHble KOMMMEKChl —
BeCbMa pacrnpocTpaHeHHble, MOXHO cKasaTb, YHMBepcanbHble
no cBouM HabnogaembiM cBoMcTBaM 06bekThl BceneHHon. OHm
MMelTCA B HeManoMm yucne v B Hawem MneyHom lytn, n B
TymaHHoCcTM AHZpomenbl, M B OOMbLUMHCTBE ranaktuk,
obnagarowwmx cnupasnsHbIM Y30pOM.

CpaBHUTENbHO MonoAble 06bEeKThbl, BO3HUKAlOLLME B npolecce
KONMEeKTMBHOro 3Be3f00bpa3oBaHmMs, OxBaTbiBaloLlero obbem
NpOCTpPaHCTBa C XapaKTepHbIM pa3MepoM mnopsiaka OOHOro
kunonapceka . B pencTBuTEnbHOCTW, 3TO Camble KpyMHble
obnacTn 3Be3goobpasoBaHusi BO BceneHHon, B KOTOpbIX
hOPMUPYIOLLMECS U IBOMIOLMOHMPYIOLLME 3BE3bl OKa3blBalOTCA
reHeTu4yeckun cBsa3aHHbIMK. KoHuenuus 3Be3fHbIX KOMMIEeKCoB
Kak HanbonbLuen " yHuBepcarnbHon AYENKn
3Be34000pasoBaHnA  monyyuna K HacToslemy BpemeHu
LUMPOKOE MEeXAyHapoAHOe Npu3HaHWe W Halwna AanbHeliee
pa3ButMe B paboTax BedyLMXx acTPOHOMOB W acTpodu3MKoB

Pa3HbIX CTPaH.
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3Be3gHble komnnekcbl B [anaktuke Oblnu nepBoHavanbHO
oBHapyxeHbl Mo faHHbIM 0 Ledeunaax, nobumbix 3sesgax HO.H.
3pecb emy npurogunucb B MEPBYH o4yepedb CBeEAEHWs O
npocTpaHCTBEHHOM  pacnpefeneHun uedenn. Bnaropaps
3aBMCUMOCTM nepuoa-ceeTumoctb KO.H. noctatoyHo yBepeHHO
onpenenun paccTosiHUSA A0 KOMMIIEKCOB U UX AeNCTBUTENbHbIE
pasmepbl. Okasanocb, 4TO B MOMNEPEYHUKE OHW [OCTUrarT
NPUMEpPHO OAHOro Kunonapceka. A OTKpbiTas MM paHee
3aBMCUMOCTb  NEepuoa-Bo3pacT MoOMorna yCTaHOBUTb, YTO
TUNUYHBIN BO3PacT KOMMIEKCOB cocTaBngeT npumepHo 100
MUIIIMOHOB  NET, Tak YTO OHM MpeacTaBnsawT cobon

i e il M ﬁﬂlih.'m
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N TeX, KTO aKTUBHO ee paspabaTbiBaeT — aMepviKaHCKuUi
TeopeTuk bpioc OnmerpuH; ero ocobeHHO 3auHTepecoBan
KOCMOrOHMYECKUIA acnekT KoHuenuuu. KnoveBoW MyHKT ero
TeopuM — TrpaBUTaLMOHHAA HEYCTOMYMBOCTb  TUFAHTCKUX
rasoBblx obnakoB ¢ maccamu fo 10 MWMNUOHOB COMHEYHbIX.
Takne obnaka gencTBUTENLHO HabnoAaTCA B ra3oBbiX AMCKax
HEKOTOpbIX ranakTuk. B kocmoroHuuyeckon kaptuHe dnmerpuHa
OHM cnyXaT WCXOOHbIM MarepuanoMm Ans  obpasoBaHus
3Be3fHbIX komnnekcoB. Mo mbicnu KO.H. EdpemoBa n bB.
OnmerpuHa, ocobas pornb B 3TOM MpoLecce NpUHaaNexuT
TypOyneHTHOCTW:  KpymHomacwTabHble BUXpU  yAepXuBaloT
obnako or cBobogHOro Komnanca, a CBEPX3BYKOBblE BUXPU
MeHbLUMX MacwTaboB CTUMYNMpPYlOT B HeM ObicTpoe U
adhheKTMBHOE KOMNMEKTUBHOE 3Be3[000pa3oBaHme.

Heb6ocso0 Ne06, 2012




Ha 3aTom nyTu BO3HWKAET MHOXECTBO HOBbIX WUHTEPECHEWLLIMX
HabnopartenbHbIX M TeopeTudeckux 3agad. Hanpumep,
npeaMeToM  acTPOHOMUYECKUX WUCCMEefoBaHUMM  CTaHOBUTCS
rMOpPOANHaAMUYECKUIA (PEHOMEH NepeMexaemMocTh, TO €ecTb
YepenoBaHUa AYeek NaMUHapHbIX U TYpOyNeHTHbIX TeYeHUn B
raso-nbineBom obnake- npoTokomnnekce. He uckno4veHo, 4To
MMEHHO C 3TUM HEMNMuHelHbIM (U Bce elle crnabo M3y4yeHHOM B
u3NKe) CBOMCTBOM TypOYNEeHTHOCTW CBsA3aHbl pasnuyus B
Temnax 3Be3foobpa3oBaHMss B pasHbix 4YacTax obnaka Ha
pasHbIX 3Tanax ero 3BosoLUM.

Kak 3ametun FO.H., uHorga komnnekcbl pacrnonaralTcs BAOMb
CMMpanbHOro pykaBa ranakTuku B BuAE LEMOYKUM C MOYuTU
OOMHAKOBLIMW PACCTOSAHUAMU MeXay KOMMNeKcamm — U cambli
APKUA TakoW crnyyalm oH obHapyxun B 2008 r. B ogHOM u3
pykaBoB ranaktukun AHapomenbl. VMIHTepecHo, YTO WUMEHHO B
3TOM pykaBe Habniogaetca perynspHoe BAOMb  pykaBa
MarHuTHoe norne. Bo3HWkNo ecTtecTBEHHOe npeanonoXeHue,
YyTO 32 Takylw  CTPYKTYpy  OTBETCTBEHHA  MarHuTO-
rpaBUTaUMOHHas HEYCTOWYMBOCTb, pasBuBalOLLasica BAOMb
pykaBa. OpHako cunbHasi cnupanbHas yaapHas BOMHa
cnocobHa  paspywuTb  perynspHocTb  Mons  BEpOsiTHO,
CTUMYNUPOBaHHOE Takomn BOSHOM aKTMBHOE
3Be30000pa3oBaHne BeAeT K NosBNeHUo MHornx obnacten HIl,
"sanyTbiBaloWwmx" none. B crtarbe, ony6nukoaHHon B 2010 r. B
Monthly Notices of the Royal Astronomical Society, H.H.
OTMeYaeT, YTO Takas KapTuHa HabngaeTcss UMEHHO B TOM
oTpe3ke pykaBa M31, roe oH ewe B 1975 r. oBHapyxwun
rpagveHT Bo3pacta uedena (a nosgHee u BooOLle 3Be3f
BbICOKO/  CBETUMOCTM) nNonepek pykaBa — peHOMeH,
npenckasaHHbIi TeOpUel pykaBoB Kak BOJIH NNIOTHOCTU. B Takux
yyacTkax pykaBa perynsipHbiX Lieno4yek KOMMSekcoB ObiTb He
[OMKHO, YTO M Nokasanu HabnioaeHus.

GALEX (UV) + Spitzer (far IR)

K nonoxeHuam, npueedeHHbiM B "Anbmarecte" Knaeausa
Mtonemes. Cpasy e cTarno sicHo, YTo gatMpoBaTtb kartanor X
BEKOM, kak 310 caenan domeHko, abCcontoTHO HEBO3MOXHO; a B
2000 r. AK. Oambuc u K.H. EdpemoB pokasanu, 4TO
KoopAuHaTtbl GonbluMHCTBA 3Be3a Obinu onpeneneHsl B 3Moxy
'vnnapxa. Tak 6bina peleHa npobnema, KOTOPY acTPOHOMbI
N UCTOpUKM obcyxpanu Bekamu. OcTaeTcs, ogHaKo, 3arafkow,

noyemy [lTonemen npaAMO He cocnanca Ha CBOero
npeaLwecTBeHHuKa.
FO.H. — oauMH 13 camMbiX HENPUMMUPUMbIX Y4YEHbIX, 4YIIEHOB

m3BecTtHo Komuccum PAH no 6opbbe ¢ mkeHaykon. [eno He
orpaHuymuBaeTcs crtapbiM kadycom A.K. ®OMEHKO MMM HOBbIMU
adepamu "BblgatoLlerocst HaHoTexHonora" B.W. MNetpuka. Peyb
naoeT O KIYeBbIX BOMpocax — O XusHM wu  cydbbe
OTEYEeCTBEHHOW Hayku W, crnefoBaTenbHO, Kak noavepkusaet
FO.H., o cynobbe Hawen cTpaHbl. OrpaHMuMmca 34ecb
HECKONbKMMMW KPaTKUMWU OTPbIBKAMWU U3 CBEXeN Mybrnvunctmkm
Edpemosa.

" naBHO yxe B Poccum rocynapCTBo Haykon MHTepecyeTcs, Nulb Korga
OHa obelaeT HeMeaneHHylo Nonb3y (Ha Yem 1 UrpatrT JkeydeHble) Ho
nnoabl HaykM MeANeHHO 3pelT — a WX CemMeHa nopoxpaer
dyHoaMeHTanbHas Hayka, — Ta camasi, (PMHaHCMPOBaHWE KOTOPOWA, Mo
MHEHWI0 HEKOTOPbIX  HaWuWX  napfiameHTapues, PaBHOCUIBHO
oTannuBaHuio aTMocdepbl Y Hac, BnepBble B MMPOBON UCTOpWUW, Knacc
yyeHbIX cTan B psadbl HaumeHee onnayvBaeMbix nponetapues!" WU,
HakoHel: "CTpaHe, KoTopasi He KOPMUT CBOK HayKy, MOXeT ObiTb,
npuaeTcst KopMnUTb Yyxyto apmuo” ("Ypoku 1941 ropa". BronneteHs "B
3awmTy Haykun", 9, c. 60, M., Hayka, 2011).

ACTpOHOMMFI KaK nmgep ecteCtBO3HaHuA

BepHemcs, ogHako, k acTpoHoMmun. OHa NOYTK YyxKe cpaBHsinach
C (pu3nKol — He TONbKO MO rPaHOMO3HOCTM WCMOMb3yeMbIX B
acTPOHOMWUW MHCTPYMEHTOB, HO Npexae Bcero no rnybuHe,
MacwTaby un ¢yHOaMEHTaNbHOCTU €e HbIHELWHUX npobnem.
ActpoHomua XXI Beka — 93TO pasBeTBfIEHHas Hayka,
oxBaTblBawoLLlas BCe, YTO Mbl BUAMM Ha Hebe, OT MeTEopoB U
KOMeT [0 ranakTuk, KBasapoB W BceneHHon kak wuenoro.
OcobeHHO BneyaTnawLWy HegaBHWE Ycrnexu acTPOHOMOB B
HabnogaTenbHON KOCMOMOrnK; 3TO OTKPLITUE TEMHOW MaTepun
1 TEMHOW 3HEPrun Bakyyma, Ha kotopble npuxogutcs 95% Bcew
NNOTHOCTU Macchbl-3HepruM BuamMmon BcenenHon. MNpupoga un
MMWKPOCKOMUYECKasi CTPYKTYpa 3TUX HOBbIX hOPM KOCMUYECKOW
3HeprMm — camasi ocTpasi npobnemMa COBPEMEHHON U3NKN U
acTpOHOMUN.

3ameyeHa NoYTU NUHeNHas aMnupUyeckas 3aBUCUMOCTb: YeM
TSKEnee acTPOHOMMWYECKWA OOBLEKT, TEM HEMOHATHER ero
dur3nyeckasa npupoga. ¥ duanko HaobopoT — Gonblue Bcero
3aragok ¢ MUHMManbHbIMM Maccamu W PacCTosiHUAMM (Kak

AaBHO I/ISBeCTHO neryaiiume  ©“3  NENTOHOB
Jbk _ImeyjgzZy p_ihqdz a\_a“guo dhfie_dKIF( eﬁﬁ'a?’ﬁ HaWwn  [HA  BCE CaMOE  CNoXHOE B
ba jmd Z\h\ 1Zezdlbdb :gAjhf_A u Kbgbf @EETPGitpMu pI/IXO,EI,I/IT B TecHelillee oObeAWMHEHUE C cambIM
hdjzr gu fhehAru a\_aru _ bah[jZ _gb CJ‘IO)KH{:IM B dmanke: BceneHHasi kak Lienoe u areMeHTapHble
mevljZnbhe Ih\hf "bZlZahg djzkguf ba_h[JZ“'aC Wbl \CTAHOBSATCS  ©AWHBIM  MPEAMETOM  M3Y4eHUs B
BD"bZiZahg + | ieZy iuev ,El,a'HHOI/I paHee o06nacT eCTeCTBO3HaHWS, CBepxHayke

jZkij_~_e_gbx g_cljZevghjhrgh?
B 3awmTy Hayku

"ArpeccuBHasi JpkeHayka HacTynaeT. MacwTabbl sBneHus
pacTyT C KaxablM roooMm, 3TO yXe He OTAernbHble COYMHEHUS
oTAenbHbIX (haHTasepoB, 3TO CUCTEMHbIE YYEHUS, XOPOLUO
opraHusoBaHHble, MMeloLue cBou "akagemMun" n perynspHbole
KOH(bepeHLMM, 3a4vacTylo nonyvawwue rocygapCTBEHHYHO
nogaepxky" — aTo uurarta u3 HegasHen ctateun KO.H. B 3awuty
Hayku 1 NnpotuB JkeHayku. FO.H. roBoput o cebe: Henpumupum
K Bparam Hayku. Ha ero cueTy B aTon 6opbbe — pasobnayeHune
"HoBoW xpoHonorun" akagemuka-matemaruka A.T. domeHko. OT
3TOW JHKEXPOHOMOrNM, Skobbl OCHOBAHHOW Ha aCTPOHOMUYECKUX
haHHbIX, nocne pabot KO.H. ¢ coaBTopamn He ocTanocb KamHs
Ha kamHe. Im B pabotax ¢ E.[.Maenosckon n A.K. Jambucom
6bina peanusoBaHa uaes, BbiABuHYTas HO.A. 3aBeHArMHbIM
ewe B 1980-x rogax: MCMNomnb3yss COBPEMEHHble [AaHHble O
COBCTBEHHbIX ABUXEHUSIX 3BE3[, (CKOPOCTSIX U HaMpaBneHUsIX Nx
MeaJeHHbIX nepemelleHuii no HebecHow cdpepe) HaWTu party
TOro MX B3aWMHOrO MOMOXEHUSI, KOTOPOE MakCcMMmaribHO Grn3ko

khhl\_IkI\mxsZyﬁwzly

LLero, y KOTOPOM HeT eLle obLenpuHATOro Ha3BaHus, XoTs
ee 4acTo HasblBaloT KocMOMUMKpodmankol. KakoBa 3neck pornb
acTpPOHOMOB, KakOB UX [ONeBOW Bknag B 3To npeanpustue? K
Havany HOBOro Beka OHM "gokasanu, 4To du3nka 3aHumanacb
NLWb HECKONBbKMMM NpoueHTamu copepxaHusi BcenenHon, — u
OHW Xe [Aanu YHUKanbHble OrpaHWYeHUs Ha nNpupoay TEMHOWN
MaTepum M NNOTHOCTb Bakyyma, 4ero uanka, a TouvHee,
HerpaBuTauuoHHas ¢wu3nka, B npuHuune GeccunbHa caoenatb
KTo MOXeT Tenepb YCOMHUTBLCS, YTO aCTPOHOMMWSI CHOBA, Kak BO
BpemeHa [anunes u HbloTOHa, CTaHOBUTCA NWMAepoM
ecTecTBO3HaHus?" ("B rny6b BceneHHon").
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MaBHbIM acTpoHoMUYeckum cobbiTvem wuoHa 2012 ropaa,
KoTOopoe c HeTepneHnem xayT Kak acTPOHOMBI
npodeccuoHanbl, Tak K nobutenu, OGeccnopHo, sBRsieTcs
npoxoxaeHne BeHepbl Ha ¢oHe COMHEeYHoro gucka, KoTopoe
coctoutcsa 6-ro yvcna. NMogpobHo 06 aToM peaKkom siBMeHWH, B
TOM 4uCrne O TOM, Kak ero HabnogaTb, Bbl MOXeTe NpoynTaThb,
nponasa no_ 3ToW _ cchbiike. YcnoBus Ana  HabnoaeHun
npoxoxaeHns BeHepbl ¢ Tepputopun GbiBliero CCCP Becbma
6naronpuaTHbI, MO3TOMY OCTaeTCsl NUlb MNOoHaAeATbCa Ha
XOPOLLYHO noroay.

Ho, npexage yem BeHepa nepeceuer 6 uoHA auck ConHua,
paHHMM BeyepoM 1 MIOHA ee ewe MOXHO mfonbiTaTbes
«nonmatb» Ha choHe CBeTnoro cymepeyHoro Heba, cnycts 10 —
15 MWHYT nocne 3axofda OHEBHOrO CBETWUMA, OYeHb HU3KO Hag
ropM3oHTOM B CeBepo-3anagHoi 4Yactu HebocBopa. K
coxarieHuto, spkoe cBeyeHMe Heba W, Kak npasBuno,
yXyOLWeHHble ONTUYeckue CBOWCTBA aTtMocdepbl Ha CToMb
Manow BbICOTE Hag TOPWU3OHTOM, Bps4 W NO3BOMAT
npoHabnioaatb NnaHeTy HEeBOOPYXKEHHbIM rnasoMm. 34ecb Ha
noMollb nobutento  acTpoHoMun npuageT  OuHOKNb  unn
HebOonbLION Temneckon, KOTOPbIA He TOMbKO MOMOXET HanuTu
SAPKYH, KaXYLLYlOCS OpaHXeBOW Ha Marnol BbICOTe Hag
ropu3oHToM BeHepy, HO 1 pacnonaratwowuiica npuMmepHo B 1/3°
npaBee (3anagHee) Hee Mepkypwuia. Mpu atom chasza BeHepsbl
coctaBut meHee 1% u oHa GyneT BuaHa B BuAe TOHYaWLLeEro
cepna. Ee 6neck coctaBut —3,9m. Apok n Mepkypwuii. Ero 6neck
—1,7m, a dasa — no4TK NonHbIN Anck. N3-3a manoro yrnosoro
pacctosiHuss, obe nnaHeTbl OKaXyTcs B OOHOM Mofe 3peHusi
ontuyeckoro npubopa. N ato OyaeT oO4veHb KpacuBoe, HO
CrnoxHoe Ans HabnwoaeHun coeguHeHne OByX OnvKamwunx kK
ConHuy nnaHer.

B nocnepytowme paHM BeHepa Ha HebGe 6yneTr 6bicTpo
cbnmxkatbess ¢ ConHuem, noka, HakoHel, oHa He NponaeT Ha
doHe Hawero AHeBHOro ceeTuna. ocne aToro yHuWKarnbHOro
CoObITUSI  YINOBOE pacCcTosiHue Mexay obovMmu cBeTunamu
HaYyHeT yBenuumBaTbCcs: BeHepa, COBHO MSTHUK,

okaxeTca yxe 3anagHee (npaeee) ComnHua, HO u3-3a Gonee
CEBEpHOro CKIOHEHWs NocrneaHero, nnaHeta nosBMTCS Ha oHe
YTPEHHEW 3apu HU3KO Ha CEeBEPO-BOCTOKE IWLb K KOHLY
Mecsiua. U 3geckb el cHoBa COCTaBUT KoMNaHuto sipkmin Konutep,
Bnpoyem, ycTynawowumin BeHepe B bnecke. Ero sipkocTb Ha Hebe
coctaBut —2,0m, a BeHepbl — MuHyc 4,4m. YrnoBoe
paccTosHue Mexay obeumy nnaHeTamu CocTaBWUT OKomo 5°,
npu atom KOnutep pacnonoxuTtcs Ha Hebe Bblile BeHepbl, a
elle Bbllle OKaXyTcs 3Be3fbl PacCesHHOrOo 3BE3[HOro
ckonneHus lMNnesgel, Ha doHe koToporo BeHepa npoxoguna B
Havane anpens aToro roga. A elle OfHMM MecsiLieM [0 3TOro
Hale BHWMaHMe npuBrekano coefauHeHve  (6nuskoe
pacnonoxeHue Ha Hebe) aTux ABYX NnaHeT Ha BeyepHeM Hebe,
Ho Toraa eule Ha poHe co3e3aus OBHa.
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B koHue wvioHa BeHepa OyaeT BugHa Ha oHe pacCesiHHOro
3Be3fHoro ckonnexwus magbl npumepHo B 3° Bbille camoi
sipkovi 3Be3abl co3se3aust Tenbua — AnbaebapaH (a Tenbua,
+1,0m). OgHako M3-3a SIPKOrO CBEYEHWS YTPEHHeWl 3apu 3Ty
3Be3ay ny4we HabnwgaTte B GuHokW. B 6GuHoknmu n HebonbLune
Teneckonbl Mbl yBUAUM, 4TO BeHepa no-npexHemy BuaHa B
BUAE cepna, OCBELLEHHON CTOPOHOW MOBEPHYTOro B CTOPOHY
ConHua.

B nocnepgywowmne Mecsubl YCNOBUS YTPEHHEW BUOUMMOCTM
BeHepbl 3HauuMTenbHO ynyywatca, a ee dasa no mepe
yoaneHus ot 3emnu, OyaeT yBenuumBaTtbcsA. Ynydwarcs u
ycnosust BuammocTu KOnutepa, KOTOpbIA CTaHeT rnaBHON
BeyepHen nnaHeton oceHu. Ho o6 atom B cnegylolmx
o63opax.

...A noka Hamgem Ha BeyepHeM Hebe OBe spkue nnaHeTbl —
Mapc n CatypH. Mapc pgo 21 unioHs GyaeT nepemeliatbcs no
IOKHOM 4YacTu cosse3gus JlbBa, nocne 4ero nepengetr B
cosse3aue [eBbl, roe kak pas v roctut cenvac CartypH. Mapc
BMAEH MO34HUM BEYEpPOM HEBLICOKO Ha loro-3anage — 3anapge,
CatypH — B toro-3anagHon yactu Heba. YrnoBoe paccTosiHne
MeXAy HUMM K KOHLYY Mecsua cokpatutcsa o 24°. bneck Mapca
ocnabeet fo +0,9m, a 6neck CarypHa coctasut +0,7m. lMpn
atom 6neck Cnukn (a OeBbl) paBeH +1,1m, noaTtomy Bce Tpu
cBeTuna Ans HenoaroToBrieHHOro HabnogaTtens BbIrMAAAT
noyTn paBHbiMM no Gnecky. Ho ecnu uBer Mapca -
KpacHoBatbll, CatypHa — Geno-xenTbll, To Cnuka mepuaet
Apko ronybeim uBetom. K koHUy uoHA Mapc 3axoguT 3a
rOPU3OHT MPUMEPHO OKOMO Yaca HOYM MO MECTHOMY BPEMEHMW,
CatypH — npuMepHO Ha ogauH 4Yac no3xe Mapca.

JlyHa B dhase BOMM3M nepBoi YeTBEPTU NporaeT toxHee Mapca
BevepoM 26 moHs, toxxHee Cnukn n CatypHa — 27 1 28 unioHs.

CoegnHeHne CaTypHa n Mapca npou3soiiget 15 aBrycta, korga
Mapc nporigetr meHee yem B 3° toxxHee CartypHa. Ho 06 atom
Mbl paccKkaxem B aBrycTOBCKOM ob3ope.

...Nocne 3axoga Mapca n CaTtypHa 3a ropusoHT, nrobutenu
acTpOHOMMM, BOOPYXEHHbIe GUHOKNSMM, Brnvxe K KOHLY MIOHS
CMOryT Habniopatb B HOro-BOCTOMHOW 4acTu Heba nnaHeTbl
YpaH n HenTyH. HenTyH Haxogutca B LEHTpanbHOW 4acTu
co3Be3ans Bopones n ero Gneck coctaBnser +7,9m. YpaH
roctuT B co3Be3anu Knta Bosne camol ero rpaHuubl ¢ Peibamu.
Brneck nnaHeTbl +5,9m 1 oHa 6e3 ocoboro Tpyaa MoxeT ObiTb
HavigeHa B nwobon OuHOKNbL cpeou 3Be3n 6- 3Be3gHOW
BENUYYHBI.

ConHue. B wuoHe npogomkaetca 24-n oguMHHaAUATUNETHWUIA
nepuon  CONMHeYHOM akTMBHocTM. B mae nwobutenen
acTpoOHOMUKM  pajoBanu  OTAefNbHble  KpymHble  rpynnbl
COMHEYHbIX MATEH, OfHa W3 KOTopbiX Aaxe 6bina BuAHa
HEBOOPY)XEHHbIM [Ma3oM, NO3TOMYy WM B UOHe nobuTtento
acTpoHoMmun GyaeT 4To HabnogaTb Ha MOBEPXHOCTWU HaLlero
HEecrnokonHoro gHeBHoro ceetuna. OcTaeTcss TONMbKO ragatb,
Kakas KapTuMHa COMHeYHbIX MATEH OTKpoeTca nepeg Hamu B
AeHb npoxoxaeHne BeHepbl Ha ¢poHe conHevHoro aucka 6
WIOHS, Korga nnaHeTta OyaeT oTnnyaTtbCst OT 3TUX CONHEYHbIX
obpasoBaHuii 4eTkoW Kpyrmoi dopmon. bomblyto yacTb
Mecsua ConHue nepemeliaetcsa no co3ses3guio Tenbua, a
nocne AHA NeTHero ConHUEeCToAHUs, KoTopoe HacTynuT B 23.09
no BcemupHomy BpeMeHn 20 wuoHs (v B 03.09 no
MOCKOBCKOMY 21 WMIOHS1), 22 MIOHA COSTHEYHbIA AUCK NepenaeT B
cosBe3ane brinsHeuoB. B oeHb neTHero ConHLecTOAHUS LeHTp
COMHEYHOro Aucka yaanutcsl kK ceBepy oT HebecHoro aksatopa
Ha MakcumanbHOe YrnoBOe paccTosiHue, paBHoe 23,5°. Tem
cambiM B CEBepHOM nofnywapum 3emnu Houu, 6nuskme K
NETHEMY COMHLLECTOsIHUIO, ByayT cambiMU KOPOTKMMM B rogy, a
CBETOBble AHM — CaMbiMW ANWHHbIMW. B pesynbTaTe gaxe B
cpenHuX LmMpoTax Habngaetcs nepuop Genbix Houewn, Korga
BEYEpHNEe CYMEpPKU CMEHAITCA YTPEeHHWMW, a Bpemsa Ans
HabnogeHun cnabblx CBETU CMellaeTcs 3a MOfHOoYb, npwu
3TOM HeBO [0 KOHLa He TEMHEET. YuutbiBas To, 4To ConHue He
norpyxaetcsi rnyboko nog ropusoHT U CEeBepHbli cekTop Heba
BCHO HOYb OCTaeTCA OCBELLEHHbIM flydamun 3apu, B UIOHbCKOEe
NonHosyHue, KoTopoe HacTynuT 4 uioHsa, ByaeTt camas ceeTnas
Houb B roay!

3Be3gHoe Hebo. B pasrap ce3oHa Genbix HoYen, ANnst U3y4eHus
co3Be3ani nyde BbibpaTb Bpemsi, 6nm3koe k nonyHouun. Mnags
B 3TOT Yac Ha 3Be3aHOe HebO, Mbl YBUAMM, YTO KOBLU BonbLuow
MepnBenuvubl BUAEH BbICOKO Ha 3anafe v kak Obl onyckaeTcsi K
ceBepo-3anagy. Hap Todkon 3anaga  3ameTHbl  3Be3dbl
co3Be3ausa JlbBa ¢ sApkum kpacHoBaTbiM MapcoMm. MeHee sipkast
6enas 3Be3na npasee Mapca — Peryn (a JlbBa, +1,4m). JleBee
Mapca HeBbICOKO Hag TropuM3oHTOM obpaiwaloT Ha cebs
BHMMaHWe [fOBe sipkue 3Be3dbl. Ho Ha camom fgene 3Be3noit
SIBMAETCA TONbKO OOHA M3 HUX — Ta, YTO HUXE U nepenvnBaeTcs
ronybosatbiM uBeToM. 310 Cnuka (a [esbl, +1,1m). A Hag Hew
pacnonaraetcsi nnaHera CaTypH, OKpY)XeHHasi KornbLamu,
KOTOpble  BMOHbI  YXXe  npu  yBenudeHum  oT  15x.

Bbicoko Ha toro-3anage, 3HauuTenbHo Bbiwe Cnunkn n CatypHa,
MepuaeT sipkuii opaHxeBbli ApkTyp (a Bononaca, +0,2m). A
HM3KO Ha Hre MOXHO PpacCMOTPETb €lle OAHY SpPKYto,



KpacHoBaTyio 3Be3gy — AHTapec (a CkopnuvoHa, +1,1m). OTa
IOXHass 3Be3ga Ha wupote MockBbl He NogHUMaeTcs Haf
rOPM3OHTOM Ha BbLICOTY Bbille 8°, MO3TOMY €ee fnydlle BCEero
HabngaTb NpU YCNOBUM OTKPLITOrO K0XKHOrO FOPU30HTA.

Tenepb B3rnsiHEM Ha BOCTOK — KOr0-BOCTOK, e BbICOKO B Hebe
cuseT sApkasa ronybas 3sesga Bera. JleBee Hee BuaHa ToXe
Apkas, HOo ycTynawwas Bere B 6necke 3Besga [eHeb. A
3HaUNTENbHO HWkKe Bern Hampgem ewle ofdHy sipkylo ronyoyio
3Be3ny AnbTauvp. Bera, [eHeb n Anbtanp obpasyioT Ha Hebe
durypy, noxoxyr Ha paBHoBegpeHHbI TpeyronbHuk. 3a aTo
ero 1 npo3Banu NeTHe-OCeHHUM TPEeYronbHUKOM, KOTOPbIN
MOXHO Habntopgatb Ha BeyepHem Hebe B TevyeHue Bcero neta,
OCEHU 1 fAaxe nepBovi NONOBWHbI 3UMbI!

K_j_[jbklu_ h[ezdZz b DZi<kagbq_]h

Tenepb B3rnsiHeM Ha ceBep, rAe Ha oHe cymepevHoro Heba
HW3KO Hag ropu3oHTOM MepLaeT spkas XenTtas 3Besfga. dTo
Kanenna (a BosHuyero, +0,1m). B atom uvactn Heba, ecnu
noBeset, B OTAErNbHbIE JNETHME HOYM MOSABMAIOTCS TOHKUE
ceetswmecs 6eno-ronybeim LBeToM obnaka, HasblBaeMble
cepebpucteiMu. 3OTO camble BbiCOKMe obnaka B 3eMHON
aTmocdepe, BO3HMKaroLLmMe Ha BbicoTax nopsigka 70 — 80 km. OT
TponocdepHbIx  0BnMakoB  MX  OT/IM4aeT  CBETALLMIACSA
cepebpuCcTbIi LBET, B TO BPEMS Kak 3Ha4uTenbHO b6onee HU3kue
TponocdepHble obrnaka, Haxogswmecss B 3TU Yacbl B 3eMHON
TEHW, KaxyTcs Ha hOHe CymMepeyHoro cektopa Heba cepbimMu.
CepebpucTble obnaka BO3HMKAOT OANEKO HE KaXayl Houb, a
npenckasatb UX MOsIBNieHWE He NPeaCcTaBfseTcsl BO3MOXHbIM.
MoaTtoMy BHUMaTensHoO o0603peBaiTe CEBEPHYH MOMOBUHY
Heba kaxayl TNEeTHI HOYb — BAPYr Bbl YBUMAMTE 3TU
YAVBUTENBHO KpacuBble M BO MHOrOM 3arafiodHble obnakal
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INyna. ®asbl JlyHbl: nonHonyHue 4 uioHs (11.12), nocnepHsisa
yerBepTb 11 wmoHa (10.41), HoBonyHue 19 wuoHs (15.02),
nepsas yeTBepTb 27 NIOHSA (03.30).

Mo3gHuUM Bevepom 1 MIOHS NoYTU MonHyto JlyHy MoxHo GyaeT
HaMTM HEBbLICOKO Ha tore — (oro-3anage Ha ¢poHe BOCTOYHOM
yacTn co3e3gus [esbl. [paBee (3anagHee) JlyHbl okaxeTcs
ApKUIA xenToBaTblh CaTypH, a HuXe Hero — spko-ronybas
Cnuka (a Oesbl, +1,1m). B Houb ¢ 2 Ha 3 unioHsa JlyHa okaxeTcs
yxe Ha d¢oHe cos3Be3ans Becos, nocne 4yero HeHagomnro
nepenget cospe3gne CKOprMoHa, rae B HOYb C 3 Ha 4 WIOHS
npoviaeT ceBepHee Camol SIPKOW 3Be3[bl 3TOr0 CO3BE3Aus —
KpacHoBaToro AHtapeca (a CkopnuvoHa, +1,1m). Mpoiiaa 3atem
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camylo HXHYK YacTb co3Be3ausi 3MeeHocla, B nocrneaylolime
Houn JlyHa OygeTr nepemeliatbcs MO CaMOMY  HOXKHOMY
3oamakanbHoMy co3Be3auio — cossesaumio CTpenbua. JlyHy B
3TW HOYM MOXHO OyaeT yBuaeTb B NpeapacCBETHbIE Yackl HU3KO
B tOXKHOW YacTu HebocknoHa. B Houb Ha 8 uoHsA JlyHa okaxeTcs
yxe B co3se3gun Kosepora, a B nocnegyrwouwine ase HoYn — B
cosBe3ann Bogones. 11 nioHs, okasaslwmch B haze nocnegHemn
yetBepTH, JlyHa B3omaeT nopg yTpo yxe B co3Be3gum Poib,
KOTOpoe OHa ByaeT npoxoanTb A0 15 uoHsA, Noka He nepenget
B co3Be3gme OBHa. B aTOT AeHb TOHKMI cepn JlyHbl MOXHO
OyneT oTbickaTb Ha pacCBETE HEBLICOKO B BOCTOYHOM 4acTu
Heba. Mog yTpo 17 unoHa JlyHa Ha HebecHol cdhepe conusmnTcs
¢ OnuTepom, KOTopbIil, HECMOTPS Ha BonbLUYD SAPKOCTb, eaBa
nn ByneT 3ameTeH Ha (poHe APKUX NyYein YyTPEHHeN 3apu nesee
(BocTOYHEE) TOHKOro cepna JlyHbl. [1oaToMy Ana HaxoXaeHus
nnaHeTbl B 3TO YTPO Ny4lle Bochonb3oBaTbcs OGuHOkNneM. A
ecn MNpPOBECTU MbICNIEHHYIO NPSAMYIO Yepe3 LEHTP «CMUHKU»
nyHHOro cepna 4epes KOnutep, To Ha oHe elle Bonee spkoro
Heba MOXHO OyaeT oOTbickaTb CBETSALWYCS Geno-XenTbiM
CBETOM  «MCKOpKYy» — nnaHety BeHepy, pAana kortopon
Ha4YMHaeTCs Mnepuoa  YTPEHHeNn BUAMMOCTW.  3anoMHuTe
nonoxeHne BeHepbl Hag BUAWMBLIM TFOPU3OHTOM, 4TOObLI Ha
pacceeTe 18 MIOHA NONbITaTbCA CHOBa OTbICKaTb €e, a Takxke
TOHYanwwmn cepn JlyHbl BCEro 3a AeHb A0 HOBOMYHWUS, KOTOPbI
okaxetcs Bcero B 1,5° Boile (ceBepHee) BeHepsl.
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lMocne HoBOMyHUsi, KOTOPOe HacTynuT 19 MIOHA, TOHKWMIA cepn
JlyHbl MOXHO ByneT 3ameTuTb Bedepom nocne 3axoda ConHua
YeHb HU3KO Haj ropu3oHTOM B 3anagHon yacTu Heba Ha doHe
o3Be3ausa Paka, 3Be3gbl KOToporo He OyayT BMAOHbI M3-3a
ApKOro cymepedvHoro Heba. [la u camy JlyHy u3-3a HU3KOro
MOMNOXEHUs1 Haf TOPW3OHTOM HaWTW croxHo. CnycTa MeHee
Yyaca OHa 3angeT 3a ropmsoHT. OnbITHble Habnaarenu nesee
1 4yTb Bbiwe JlyHbl MOryT HanTv nnaHety Mepkypuii, Breck
koTtoporo coctasut 0,1m. [NpaBee u Bblwe Mepkypua ensa
3ameTHbl rnaBHble 3Be3abl co3se3ansa brnmsHeuos — KacTtop u
Monnykc. Bevyepom 23 nioHsa JlyHa nepenget B cossesane JbBa,
a BeyepoMm 26 wuoHs JlyHa BOGNM3M basbl nNepBoi YeTBepTH
nponget toxHee (Hwke) Mapca. Beuepom 27 wuioHS Haw
€CTeCTBEHHbIN cnyTHWK Npubnuantcs k CatypHy u Cnuke, a 28
MIOHS MPOMAET l0XHee aTUX ABYX cBeTun. B nocnegHune aBa aHs
mecaua Jlywa Oyger roctute B co3Besgun  Becos.

AcHoro HeGa 1 He3abbiBaeMblX HabnaeHWI 3Be3gHoro Hebal

Mpu noprotoBke o63opa Mcnonb3oBanucb Matepuarnbl KHUMM
"CokpoBuwia 3Be3gHoro Heba" @.}O. 3urens, xypHana

Sky&Telescope. [padwmyeckme martepuansl Sky&Telescope
apganTupoBsaHbl Meteoweb.ru.
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EvEL B cTopoHAY OPAEOTe KEANPATA — 5T0 AHATPAMMEL CIOE (HMEH
ACTROHOMOE, HasBaHHHA CEETHI H IIp.), KOTOPHE HaJ0 BIHCATE B
CTPOKH NEECTO KEaUpaTa. ECIH B BCE CIENAETE IPAEHIEHD, TO B
LHACOHATH NEEOT0 KEaOpaTa cobEpETCA BIE ONHO CIOBS. ¥ gadn!

1)

o duazonanu: TTusanerus acmponoi ppondcumil 1epes gcw
CEQR FCHIRY MHOR0ES K MYTEIKE I PUCGEARII.

B ctpokay (B paHAOMHOM nopAdke]): Cepua MEKNNAHETHEX CTAHUWA HACA,

MCCNE0BAELLME BHYTREHHHE NNaHeTel. OAHO U2 BaHeALMY 200HAKANEHEIX
COZEEENWA ¥ LpeBHMY LWYMENOE, ONWUETEOpAEWEE Bora Heba AHa.
KpynHeAwwi actepong TnaeHoro noaca. Bor rpeyeckod mudonoriy, Yeu
30N0TEIE CTRENE! CUMBONKIMPOBANK CONHEYHEIA CBET. Ha oTkpeITHe 3Toro
HIMHTENMHCKOrD CNYTHHER NPETERAO0EEN Hemelrni acTpoHom CumMoH Mapui,
KOTOpEIA Habnwaan ero g 1609 rogy. Mpoekt HACA no voccnegaeaHum
AaneHHy NNaHeT ConHeMHOA CUCTEMEl © MCMNONEZ0BAHMEM OJHOMMEHHEX
annaparos. PPaHUy3ckMA SCTPOHOM MTENEAHCKOTD NPOHCKOHAEHKA,

BOLUIEA LKA B UCTOPHH KaK TaNaHTHEEIR HabngaTens.

Mo duazonani: Omrpemas Teroicosm Ceugionm sodopadras
masarmoce duasempant 130 ce nem u maccotl & 10000 camngy.

B cTpokax (e paHaoMHom nopanke). Aenedne npoAenAwueeca

NOBBILUEHHEM OCEELLEHHOCTH OKPYXEHLLER CPEabl 33 CYET NOALEME
CONHEYHOMD AWCKS OTHOCUTENEHO MMHWH FOpW30HTA. 304WaKanbHoe
COZBE3AME C OAHOA W3 CAMBIX APKWK 3EE30 B HALLER FanakTUKe, OKPyXEHHOR
COpOWEHHOR ef TYMAHHOCTEH M NONHOCTER CEPBITOA 0T ras bonbwum
KONMWYECTEOM MENM, B OTCYTCTEMM KOTOPOA OHA WMena Oel Gneck +m.
Brickailuan kK ceBepHOMY NONKCY MUPa 3BE30E APYE NEPEOR BEIMMUHEL,
KOTOPAA B MHAYM3ME PacCMaTRMBAETCA Kak cepale Bpaxmel. Cozeesgue, B
koTopom Morand Manne w MefHpux 0'Appe oTkpeink naaHeTy HenTyH. OnHa
W3 ChEpHYECKMY KOOROMHAT. 3BE30E, HAZEAHHE KOTOPOR 03HavaeT "0Ba
3HaKa", NOAPa3YMEBAA YTO OHA OTMENANA BECEHHEE PABHOLEHCTEME BMECTE
CO CEOMM BUHAPHEIM NApTHEPOM HECKONEKO THICAY NET Hazad. Tycknoe
CO3BE3AWE, HAXOAALLEECA BHYTPK JTIETHErD TREYTONEHWKA, B KOTOPOM
ENepELle BenM 0BHapyMEHE NYNECapEl, W B KOTOpOM B XV Beke
Hafnwaanack Hoeas +2 6Bm.

Io TopuzoHTAT: 1) KpusonuHeinas mosekmopus o0bekrna eokpye
moyxy e npocmpadcmee. 2} Omypsimas Bode e X1 eaxe zanakmua,
ULS CESIILMOC G & NAME £33 Apve cezo Mueunoso Mer, W e obwupnod
20KHe 388300003308aHUR KOMOPOLT MEnackon Xadon esReLn oKano
deyxcomm Monoda Macclebix cronnenul. ) Konguaypauus Tynsl, Semnauw
U CORRUE 8 MOMEHITIL! COMHENHEI W AYHHbLE 3amienul. 4} Hacmynaem eo
GUEMA BECERHS20 PASHOdeRCINBUA 1 ANUMCA 30 NeMNE20 CORRUSCINOANLA,
5) Mukexi 2op0d o cooplweNLer Kanacac sl KOmogoe, KRoKMe Npovesn,
CRVHLRD caoezo pods oBcepeamopuell U NO380NAN onpedenamms
HEXQIIOREIE SCEINOHOMUINECK e COThNMUR Ha madal denb, & mnaxwe
ORpedenAME Mekyilyn Aarmy ¢ MONRoCmbn o dRR. 6) BeHepuatokas
2008, HOCRILER WA Undwlickold Gozuny ympesrell 2apu. 7)) Camoe spxoe
ofpaioaanue Ha Tyne, B) Eduncmastinl cienold Repeonaw @ aéaduol
MUPoORoaLY. 9) Tepebiy NedRonowLn, Yno Boabloe KpacHoe [TRMR0 Ha
FORUMEHE - 30 SEMOc el aukps. 10) Smy nRakemy Manuneo
ranunel cpaenusan © puwonon. 11) Odra Uz "2eé2d Todoeuss"
OFIKPENNER [MOBaHRLY KECCURY, W ROCRILAA MR IUmaHuds) cnacwel
Sesca. 12) BuimblunesHan inadema, Ha xomopold apoucxodam delicmeaus

12) Betbiunennan nnanema, wa xomopol npoucxobam delicinaus cepuu uep The Elder Scrolls. 13)
"Hebechan cnymwuya” cepelpucmul obnakos e cpedwell nonoce Foccw 14) Tunomemudeckan
ananema Ypbewa Mesepes, wkomopoll omeodunock wecmo wexdy Mepkypuew v Copnuem 18]
Yacmuysl,  nabmodzemsle & audumon  ceeme  kak  oduskameell ceem 18] Odwe  ws
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3geadu). 18) Nepawil caymuu, obapywenLl ¥ acmepouda
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URMEHCUERO-JLIMUSIO-KDECHO20 Yeema, O Komopoll o4 nucan "Kak kanna kposu
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20128,  GeOGdLEa0GET 2 fislStzHEICORd
N Csiz gl gw cJdlssh-sfrRJe d
OhlsteshskqyinSdls  OClsdosds  GStesHO.

IshdiztGizs ks o o jHjkdd sCOLOd
LyoP djiw IsetsteyjiSdn sel jHddk jkd? NSsdr-
BlLW.

Ljestfisqvsdj tflesRsHdS 70
izshOoHS| £ Sdbslsjolsted cutsotejdi3 jhadSe fi
20:00 Hts 23:00.

MeponpuaTtne yganoce! Ypa! N noroga He
noaBena, XOTd Ty4ky Xogwnw, ycTpauBanu Ham
aHTpakTbl U nepekypbl. Ho 3aTo kakas B obnakax
JlyHa kpacusas!

Bcero pabotano Tpu Teneckona: 114 mm
pecnekTtop cucteMbl HetoToHa, 90 MM pecdbnekTop
cuctembl MakcytoBa, 90 Mm pedpakTop (BCE OHU
paboTtanu Ha yBenuyeHun 100x, Gonblue CTaBUTb
nobosinucb M3-3a Koneodnwulencs aTmocdepsl), a
TaKkKe HEeCKONbKO MoneBbix OuHoOkMen 15x u ogunH
OEeTCKUI Teneckon ¢ HebomnbLIMM YBENUYEHNEM.
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Hapog Havan cobupaTbcsi 3apaHee, 00
20:00. Hebo 6bino ewe ceeTrbiM, HO JlyHa BOBCHO
cnana. K 21:.00 Obinn  ycTaHOBNEHbl  Bce
Teneckonbl. K HUM BbicTpavBanucbk odepegun. Yto
»e OblNno BUAHO?

Bo Bcen kpace npegcrtana JlyHa. bnvskas
K ba3e nepBoi YeTBEPTW, OHA OEMOHCTpMpoBana
BCEM >KENAaloLLMM MPeKpacHO BMOUMbIE KpaTepbl U
LUMPKK, pacronoXeHHble BONM3n TepMuHaTopa, a
TaKke ropHble XpebTbl N «Mops».



HasepHoe, JlyHa Gbina

caMbiM
CMOTpMGGHbeIM 06BbEKTOM. HekoTopble nbiTanuck

¢oTorpacmpoBaTtb JlyHy yepes OoKynspbl

TeneckonoB Ha doTtoannapatbl U MOBUMbHMKM.
WMHorga nomyyanocb [OOBOMbHO — Ka4eCTBEHHO.
Hanee, BTOpoe no spkocTu HebecHoe Teno,
KOTOpPOE HEKOTopble YMYAPSANUCb PacCMOTPETb B
OuHOKNM ewwe npu He ceBwem ConHue — 3To
nnaHeta BeHepa. B Teneckonbl oHa Obina BuaHa
Kak oYeHb Sipkuin 6enbIn ceprnuk.

Yem TeMHee cTaHOBUNOCb HEBO, TEM Ap4ye
cusina BeHepa u Bce OTYeTNMBee CTaHOBUIUCH
BUOHbI AdeTanu JyHHoro penbeda. TpeTbum
ob6bekToM Obina nnaHeta Mapc. K coxaneHuto,
TEXHMKAa W CcuUibHble BeTpa B arMocdepe He
Nno3BONWUNN pasrnsgeTb geTanu Ha MOBEPXHOCTU
Mapca. OgHako T0, 4to Mapc, B oTnuyme oT 3Be3a,
BbIFMSANT B TENECKON Kak MareHbKUA OpaHXXeBbli
KPY)XOK, Oblno BMOHO BCEM xenawowum. Hy n Ha
3akycky — CatypH. BenukonenHoe 3penuve
npegcrtano nepeg  rnasamu  3putenen —
XKENTOBaTbIA KPY>XOK B OOpamIieHNM HaKMOHEHHbIX
konel,. VIHTepecHo, HO umeHHo CaTypH Bbi3Ban Y
petell Haubonbllee BocXulleHWe. 3Be3Hble
CKOMIEHUS!, K CcOXarleHuo, Tak WU He y[anocb
noHabnogaTe M3-3a HaberaBLWKX Ty4 M rOPOLCKOWN
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3acBeTku. [la U Apkue 06bEeKTbl K
KOHLlY MeponpusaTis OAEenucb B
TYMaHHYO ObIMKY.

Bcero no nopcyetam
OpraHuM3aTopoB, B MeponpusaTMn
yyacteoBano okono 300 yenosek.
A MoXeT u Gonblue, NOTOMY 4YTO

nogn  NOCTOAHHO — MOAXOAMUNN,
yXxoamnu, obeLuanu npunTK
nonosxe, koraa CTEMHeeT.

3puTtenn ObiNM BCEX BO3PacToB.
OT rogoBanbix geTen oo rnybokux
neHcuoHepoB. W Bce ocTtanucb
A0BOIbHLI. BbINO MHOro Bonpocos
no Tereckonam, MO TOMY, 4TO
BMOHO Ha Hebe. Cnpawwmsanu,
Koraoa oynet cnepgytouiee
nogobHoe MeponpusiTue. Bbinn u
XypHanucTbl MecTHbiX CMW.

s0Cso >j sBMd? distse? I jtco 2 doldsonSd2
cOMmlstesBRZdhe sCOLOwMwW tJ CEmBBA.
Jiestedwisd) HiejSteOnds ofdhodksh+t o
00usedye 4, tsotsHdohdinw o st >ij
otcjizw o Htslzadn GstesHOR  Eshidd.
Atedh jHhd?2 &O0tetsH, SOC YsCOLOks B jRdJ,
HBotZAGs Mishis teOLBdLOjlshiv © &OYOLoA
Onisteshsidd. Fhsedd Hedishdid daskziseizSd o
fsBilso jkk*j WsIstcteOWdd ¢jB0. ¢ Alst
Lzoydls, st Jhg &4 ofj tslsjwis.
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CreumanbHo Ans xypHana «Hebocsoa»




HEbO HAQ HAMK

femue = poamHue
CaIBEId LA

0630p Mecsiya

OCHOBHbIMU aACTPOHOMUYECKUMHU cobbITUAMM Mecsua
ABNAKOTCA:

1 nions - BeHepa cbnmxkaetcsa ¢ KOnutepom go 5 rp.

5 ntonsa - 3emna B acdbenum

8 utons - nokpbiTue JlyHon 3Be3abl kanna Bogones (5m)

8 utons - BeHepa cbnuxkaetcs ¢ Liepepon go 4 rp.

9 nonsa - BeHepa cbnuxkaetca ¢ Becton go 10 rp. n co
3Be3gon AnbaebapaH go 1 rp.

13 nons - YpaH B CTOSIHUM C MEPEXodoM K MOMNsTHOMY
OBVIXKEHUIO

13 nionsa - KOnuTep cbnmxkaetcs ¢ Liepepon go 3,5 rp.

15 nionsa - Mepkypuii B CTOSHUX

15 ntonsa - nokpbiTue JlyHon 3Be3abl omera 2 Tenbua (5m)
15 nions - nokpuiTne JlyHon nnaHeTsbl KOnuTep

29 uvionsa — Mepkypuii B HXHEM coeguHeHun ¢ ConHuem
28 vtonsa - MakcMMym OeCTBUS METEOPHOro NoToka AenbTa-
AkBapugpl

Becb MecsiL, BO3MOXHO nosiBrieHue cepebpucTbix obnakos

Ha hoHEe CyMepeyHOro cerMeHTa.

ConHue [ABWXKETCA Ha MaKCUManbHOM pacCTOsiHM  OT
3emnn no cosse3anto bnnsHeuos oo 20 wuons, a 3atem
nepexoguT B co3Be3aue Paka U ocTaeTcs B HEM O KoHUa
Mecsiya. CKNOHeHWe [HEBHOTO CBETUMa  MOCTENEHHO
yMeHbLUAEeTCs, Kak W MpOAOIKUTENbHOCTL [HS, KOTopast
nameHsietcst ¢ 17 yacos 29 MWHYT B Hayane mecsiua oo 16
YacoB 05 MMHYT Kk ero KoHUy. BeuepHue acTpoHoMu4yeckue
CYMEpPKU CNNBAIOTCS C YTPEHHUMMU A0 22 nions. 3TN AaHHble
cnpaBegnvebl Ans wupoTbl MockBbI, rge nonyaeHHas
BbicoTa CorHua B Te4eHne Mecsia yMeHbLunTes ¢ 57 go 52
rpagycoB. [ns Habniogenun ConHua uionb - OAMH U3

CaMbIX 6]'IaFOI'IpI/IF|THbIX MecaueBs B CeBepHOM nonywapum

3emnu. HyxHo nuwb ob6s3arenbHO
(!!) npumeHATL ComnHeYHbIN UNbLTP
npu HabnwoaeHUM B Teneckon unu

WHOW ONTU4YecKun npubop.

JlyHa Ha4HeT cBOM NyTb MO UIOHLCKOMY
Heby npu case 0,88 B cosse3gun
BecoB, nepexogsi 4epe3 HekoTopoe
Bpemsi B co3Be3gne CkopnuoHa, a
nocrne nonyaHsa 1 uons - B co3Be3gue
3meeHocua. 3geck JlyHa npobyaet go
nonyHoun 3 uons u, yeenuume asy
pno 0,98, nepenper B co3Besgne
Ctpenbua. B atom co3Be3guM HOYHOE CBETUMO MPUMET
a3y MOMHOMYHMS K KOHLUY AHA 3 WOMs, U MPOAOIKUT
OBVXXEHME MO HampaBneHunto k co3Besauto Kosepora, kyga
nepengetr ytpom 5 wuonsa npu yb6eiBaowen dase 0,98.
Yepes gea AHs JlyHa cHmauT a3y go 0,88 u nepenget B
co3ge3gue Bopones, cbnuamBwmce ¢ HentyHom, npownas
ceBepHee ero 7 utons. 3gecb JlyHa nokpoeT 3Be3dy Kanna

Bopones.

Cosee3gus Pbi6 nyHHbIM oBan (®= 0,76) AOCTUrHET OKOMO
nonygHa 8 wmona. 3peck JlyHa cbnusntea ¢ YpaHom 10
mions, a 11 uions npumet a3y nocrnegHen 4yeTBepTw, a
3ateM ycTpemutcs Kk cosBesaumto OBHa, Kyaa nepeiger
okorno nonyHoun 12 uions npu cdase 0,43. MNoTpatve ABa
OHS Ha nyTewecTene no OBHy, JlyHa okono nonyHoun14
nions BCTynNuT B co3Be3gue Tenbua npu dase 0,25. MNopg
ytpo 15 uwionsa Tawowun cepn (®= 0,13) nokpoeT 3Be3ny
omera 2 Tenbue n Oyaet HaxognTbeca 6nm3 Mnesa, Mvag,

BeHepsbl HOnuTepa.

17 viona JlyHa nocetuT cosesame OpuoHa npu ¢ase 0,05,
a 3ateM nepenpget B co3Be3gne bnusHeloB 1 npumeT dasy
HoBONyHMst 19 uons 6nmu3 rpaHuubl ¢ co3Besgvem Paka.
Beyepom 20 wtons camein ToHku cepn (®= 0,02) MOxHO
Oypet Habniogate 6nmn3 Mepkypus, a nog ytpo 21 uons
Jlyna nepenpget B cosBesgve JlbBa, a 3atem CekcTaHTa.
Okono nonyHoun 23 uonsa pactywmin cepn (®= 0,15) BHOBb
nocetut co3sesaue JlbBa, a nocre nonyHoun 24 wuions
nepenget B co3Be3gne [esbl yxe ¢ cason 0,23. Bevyepom
25 wions npu dase okono 0,4 JlyHa cbnuautca ¢ Mapcowm,

CatypHoMm u Cnvkon.

MpuHaAB Ha cnegywowuin deHb a3y nepBoVi 4YeTBEPTH,

J'IyHHbIIZ nonyauck npoAosmkuT OBuUXeHue K Cco3Be3anto

Heb6oce00 Ne06, 2012



Becos, kyna nepeniget npu dase 0,55. 29 umiona nyHHbIN
oBan Ha nongHsa 3angeT B co3e3gve CKopnvoHa, a 3atem
BTOPO/ pa3 3a Mecsl, COBEPLUMT MNyTelwecTBue Mo
co3Be3guio 3meeHocua, Bonas B Hero npu dase 0,77.
YT1pom 30 mMoHA APKUIA NYHHBIM AUCK BCTYNWT B CO3Be3aue
Crtpenbua npu case 0,88, rge n 3akoHUMT CBOW NyTb MO

nionbckomy Heby npu dase 6NM3KON K MOMHONYHMIO.

U3 OGonbwmux nnaHer ConHe4YyHOM cUCTeMbl B uione

MOXHO OyaeT HabntogaTb BCe (B pasHble nepuogdbl Mecsua).

Mepkypun Habniogaetca no Bedyepam Ha oHe 3apu
nepBYyH MOMOBUHY MECsILLA, HO B HOXKHbIX WMpoTax. beicTpas
nnaHeTa nepemelyaetcs no cossesavio Paka Becb Mecsu,
MeHsst 15 uons npsMoe ABWXEHWe Ha nonsTHoe. Bneck
Mepkypusa cHuxaetca ot +0,6m go +5m, a BuAMMBIN
anmeTp yBenuuuaetcsa ¢ 8 go 11 yrnoBbIx cekyHA (dasa

ymeHbliaetcs ot 0,4 go 0).

BeHepa Becb MecsiL, nepemMelLaeTcs NpsiMbIM ABUXEHUEM
no coseesguto Tenbua. Buaumbln guametrp nnaHeTbl
yMmeHbllaetca oOT 45 p[o 28 yrmoBbIX CekyHO Mnpu
yBenuuneawwenca dase or 0,16 go 0,41 n Gnecke okono -
4,6m. Bbicokun 6neck nossonsetr Habnwogate BeHepy

HEBOOPYXXEHHbIM rnasoM gaxke AHEeM.

Mapc goctyneH ana HabniogeHun B cossesguu [leBbl no
Beyepam (ot 1,5 po 0,5 yacos). bneck nnaHeTbl 3a Mecsy,
ymeHblaetcsa ot +0,8m go +1,1 m, a BMAUMbIA gMuameTp ot
8 po 6 yrnmoebix cekyHa. lNnaHeTa nepemelaercs NpsAMbIM

ABMXXEeHNEM BeCb MecCALl.

lOnuTtep HaxoauMTca Ha yTpeHHeM Hebe, nepemelyasicb
npsMbIM ABVWXeHnem no co3ee3guto Tenbua (6nm3 Mwag u
lMnesg) Becb mecsAy npu BugumocTn ot 1 vaca go 3,5
YacoB. Bugumbii guametp tOnutepa yBenuumBaetcs ¢ 34
no 36 yrnoBbIX CekyHA, a breck coxpaHseTcs Ha ypoBHeE -
2,0m.

CaTypH Becb Mecsl, nepemellaeTcs nNpsMbiM ABUXEHUEM
no co3se3guio feebl (6nn3 Cnukwn). MNnaHeta Habniogaetca
BeYyepom OT 2 yacoB Ao 1 yaca. bneck CartypHa cocTaBnset

+0,6m npu BuaMMom gunameTpe okono 17 cekyHa ayru.

YpaH go 13 monsa nepemeltaetcs nNpsiMbiM OBMXXEHUEM MO
cosge3guto Kuta, a 3aTtemM MeHsieT ero Ha nonsiTHoe.
YTPEHHSST BUAMMOCTb MfaHeTbl B CpedHUX LuMpoTax
yBenuuneaetcs ot 2 Ao 5 yacoB. YpaH nmeeT Brneck okorno
6m »n Buaumbin guametp okono 3,5 yrnoBbIX CeKyHA.
MnaHeTy MOXHO HabntogaTb W HEBOOPYXXEHHbIM TNa3oM B

OTCYTCTBMM 3acCBETKM WU NMpU Npo3padvHOM Hebe. J'lquume
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ycnosua Ana Takmx HaGJ‘I}O,D,eHVIIZ npuxogaTca Ha nepuoa

HOBOJTYHUA.

HenTyH nepemewaetca nonATHbIM  OBUMXEHWEM MO
co3se3guio Bogones, umes 6neck 8m v Buanmbii anameTp
OKOMo 2 yrnoBbIX CeKyHa. HabnogaTe ero MoxXHO B OUHOKNb
BO BTOPYI MOMOBMHY HOYM C  yBENM4YMBalOLLENCA
NPOAOMKNTENBHOCTBIO BUAMMOCTU OT TPEX A0 LWeCTH YacoB.
Ons Toro, 4tobbl paccMmoTpeTb AMCkM YpaHa u  HenTyHa,
noHagobutca Teneckon ¢ guameTpom obbekTuea ot 80Mm.
lMonckoBble KapTbl ganekux nnaHet nmetotca B Kanengape
HabnopaTtens Ha sHBapb 2012 roga u ACTPOHOMUYECKOM

kaneHgape Ha 2012 rog.

U3 komeTt camon spkon (okorno Om B cepeauHe mecsua)
©ynet P/Machholz 1 (96P), koTopas B vtone nepemeLyaercs
no cospesgusim OpuoHa, EpguHopora, BnusHeuos, Paka,
JleBa u Manoro JlbBa. Ho npu makcumanbHom Onecke
HebecHas cTpaHHuua OygeT HaxoguTbcs 6mm3 ConHua,
nosTomy Habnopatb ee B noOUTENbCKME Teneckonbl He
npeacTaBuUTCs BO3MOXHBLIM. TeM He MeHee, 3Ty KOMeTy
MOXHO NOMbITATLCA OTbICKATb B NMOCMNEAHIO Aekany Mecsaua

npu BbICTPO CHUXatLwemcsa 6necke ot 4m go 8m.

Cpean actepoupoB cambiMu sipkumu siBnstotcs Llepepa
(9m) n Becta (8,5m) B cosBesgunm Tenbua, KoTOpble
HaxoaaTcsa Ha yTpeHHeM Hebe, HO ycnoBust HabnoaeHnn nx
nyylle BCEro B HOXHbIX panoHax cTpaHbl. Oba acTeponga
BECb Mecsl nepemMelladTca no co3se3gnio  Tenbua,
nepecekas paccesiHHoe 3Be3fHoe ckonnewne [wmagbl u
cbnmxasce ¢ Benepont n KOnutepom.
M3  oTHOocUTeNnbHO  SApPKUX  AONronepuMoanYeckux
nepeMeHHbIX 3Be3A MakcuMmyma 6Grecka B uione mecsue
pocturHyT: R OpakoHa n R Bonbwon Measeguubl 1 utons
(nx ©Gneck B Makcumyme cocTtaBuT 7,5m), T bonblon
Measeaunubl 4 nons (7,7m), T Uentaspa 9 uiona (5,5m), R

TpeyronbHuka 18 mions (6,2m) n R Bopona 23 utong (7,5m).

Opyrve cBegeHus No HeGeCHbIM Ternam U SIBNEHUsM - Ha
AstroAlert (http://astroalert.ka-dar.ru/), a Takxe Ha cdopyme
Crapnab http://www.starlab.ru/forumdisplay.php?f=58

Odbemepunabl NNaHeT, KOMET N acTeponaoB MMEeKTCs B
Kanenpape Habnogatensa Ne 07 3a 2012 rog
KWWS LPDJHV DVWUROHW UX SXEG
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Mopnucky MOXHO 0hOpPMUTL B ABYX BapuaHTax: neyatHoM (MPUHTEPHOM) W 3NeKTPOHHOM. Ha meyaTHbIA BapuaHT
MOryT nognucaTtbecs Nobuteny acTpoHOMUK, Y KOTOpbIX HET UHTepHeTa (MM MHOWM BO3MOXHOCTMW MONYYNTL >KypHan)
npucnae o6bi4YHOe MOYTOBOE NMUCbMO Ha agpec pegakuuu: 461675, tshidw, [sjkBktehCOw sBEZOMISH,
" jojtelz " 2 6026d, f. OB P&dkSo, stLzsonStsdiz dpizjshodHtsz 3 dSsiz0jodylz

Ha aToT e agpec MOXHO NpucbinaTb PYKONUCHbIE M OoTneYaTaHHble Ha NPUHTepe MaTepuanbl Ans nydénukauuu.
Pykonwucu n nevaTHble MaTepuansl He BO3BpaLLLAloTCH, MO3TOMY NMpUChINanTe kKonuu, ecnu Bam HyxXeH opuruHan.

Ha anekTpoHHbIN BapuaHT B popmate pdf MOXHO nopnvcaTbcs (3anpocuTb BCe NpeaplayLlme Homepa) no e-mail
pepakumm xypHana nebosvod_journal@mail.ru (pesepBHbifi e-mail: sev_kip2@samaratransgaz.gazprom.ru)

Tema coobLyeHust - «Moanucka Ha xypHan «HebocBoa». Bce HOMepa MOXHO ckayaTb MO CCblfikaM Ha 2 cTp. 0broXkn
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