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BceneHHas. [NpocTpaHCTBO.
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Bbiwegwme Homepa xypHana «He6ocBoa» MOXHO ckavaTb
Ha cnepylowmx MHTepHeT-pecypcax:
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~LENTAR

http://www.astronet.ru/db/sect/300000013

http://www.astrogalaxy.ru

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

http://ivmk.net/lithos-astro.htm
http://rutracker.org/forum/viewtopic.php?t=3606936 (Bce Homepa)

CCbIJIKM Ha HOBble HOMepa - Ha OCHOBHbIX aCTpoq)opymax....
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YBaxaemble
JIIOOUTEIH ACTPOHOMHUH!

Komemy ympom cozepyaem

B moposubix uckoprax 3umol -
Kax 36e30vb1 ¢ neba nam cusiiom,
Tax Kk 36e30am manemcs u moi!

3uMHHE SCHBIE HOYH OCOOCHHO IpPHBIEKATEIHHBI 00H-
JHEeM SIPKHUX 3Be3d W co3Be3amit. Ho rimaBHBIM HeOec-
HBIM 00BEKTOM Mecsua Oy/eT, KOHEUHO, He CTOJIb SpKast
Ha mepBbii B3rIAq Komera Catalina (C/2013 US10),
KOTOpas MOAHUMAETCS K CeBepy Mo co3Be3ausM JleBbl U
Bomnomnaca. MatepecHo, uto § nexadpst oHa CONMM3UTCS C
Benepoit u Tonkum cepnom JlyHel. bieck koMmeTsl He
MIPEBBICUT 5 3BE3/THON BEJIMYMHBI, HO, TEM HE MEHEe, OHa
Oyznet camoit sipkoi KoMeToit Mecsana! B konme nexadps
OHa CONMU3UTCA CO 3Be3I0H ApKTyp B co3Be3nuu Bomo-
maca, a camble 30pKHE JIIOOWTEIN aCTPOHOMHH CMOTYT
pasrAneTs HEeOECHYI0O CTpPaHHHIy HEBOODPYKEHHBIM
rina3oM... Eme omHO BecbMa penkoe cOOBITHE OXKHAACT
MOKJIOHHUKOB 3Be3JHOr0 Heba B Jekabpe. B Hauane
MecsIia, a ToyHee co 2 mo 6 aexadpsi, IPOHM30MAET Mo-
KpBITHE TPEX 3BE3J BHIUMBIX HEBOOPYXKECHHBIM TJ1a30M
actepougaMu. I1oJ0Ck MOKPHITUH pacTIpeleIUINCh Tak,
YTO 3TH ABJICHUSA CMOTYT HaOJIOAaTh U sxuTenu JlanbHe-
ro Bocroka, u EBpomneiickoii wactu Poccuu. Kpatkas
uHpOpManus 00 3TUX TOKPHITHSIX [aHa B PyOpHKe
«Hebo Hang Hamm», a KapThl BUIAMMOCTH MOXHO IIPO-
cMotpeth B Kanennape HaOmronarens Ha gexadpp 2015
roga. CTOUT YNOMSHYTh TaK)K€ MOILHBIM METEOPHBII
noTOK I'eMHUHUIBI, MAKCHMYM KOTOPOTO IPUXOAUTCS Ha
21 gac MOCKOBCKOTO BpeMeHH 14 mexalOpsi, 4TO BechbMa
OylaronpusATHO sl HaOmoaeHuil ¢ EBporeiickoil yacTu
Poccun... A «HebGocBomy» npemnaraet Bam, yBakaeMble
YUTATeNH, HOBBIE CTaTbH, IPOYUTATh KOTOPHIE MOXHO
TOJIBKO B HaIlleM XXypHaie. Pegakuus crapaeTcst y4uThI-
BaTh MOXKEJIAHMUS YUTATENeH M pasHOOOPa3UTh CoaepxKa-
HHE JXypHajla IOJe3HBIMH MaTepuanamu. Hampumep,
pyopuka «Ilonme3Hass cTpaHHMdYKa» B 3TOM HOMeEpe pac-
CKa)XeT BaM O TNPHUMEHEHHH CBETO(WIBTPOB KaK IpH
BU3YyaIbHBIX, TaK U NMpH (oTorpadudecknx HaOIIONeHN-
SIX B TEJECKOI.... [IpnOnmkaoTcs HOBOTOIHHE Npa3.i-
HUKU. Pepakuus »KypHajia nmosjapasiisieT Bcex JIIOOM-
TeJeil AaCTPOHOMHH U He TOJbKO € HACTYNAIOLIMM
2016 romoM M :KejaeT SICHOTO He0a, yCHEUIHBIX
Ha0JII0[IeHUIi, HOBBIX OTKPLITHI U HOBBIX 3HaAHMII 0
Bcesiennoii!
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Obnoxcka: Iepepavbamovieas NGC 5291

Ilocne naBHEro CTOJIKHOBEHHS TalaKTHK, mpousomesnuniero B 200 MHIMOHAX
CBETOBBIX JIET OT 3eMJIH, BEelecTBo u3 Ooraroii razom ramaktikn NGC 5291
ObUIO BBIOPOIIEHO JalleKo B Mekramaktuieckoe npoctpanctBo. NGC 5291 u
rajJlaKkTHuka, C KOTOpOﬁ OHa CTOJIKHYJIaCh, M3BECTHAs KakK TaJlaKTHKa "MOpCKaﬂ
pakymka", 3areyamieHbl OKOJO LEHTpa 3Toi 3amedaTesnbHON (oTorpadun. Ha
YETKOM M300pa)KeHHUH, MOJyYCHHOM Ha3eMHBIM TEJIECKOIIOM, TTOKa3aHO CKOILIe-
HHe ranaktuk Diibemt 3574 B 10xHOM co3Be3uu LleHTaBpa. J{nuHHbIE NPHIUB-
HbIE XBOCTBI IIPOTAHYJIMCh HA CTO ThICSAY CBETOBBIX JIET U COCTOAT U3 OTACIbHBIX
cryr_uel-mﬁ, TIOXOXXHUX Ha KapJIMKOBBIE TIaJlTaKTHKH. O]:[HaKO B HHUX HET CTapbIX
3B€31 — TOJNBKO MOJIO/bIE 3BE3[bl M AKTHBHBIE OOJIACTH 3BE31000pa30BaHM.
Kapnm(osme TaJIaKTHKH OKa3aJiCh HEOOBIYHO OOraThIMU JJIEMEHTAMU TSKENEe
BOJOpOAa M renus. BeposTHo, OHM CHOPMHPOBANTUCH B MEKIIAKTHYECKOM
MPOCTPAHCTBE, MepepadaThiBasi OOOTAIIEHHOE TSDKEJIBIMH 3JIEMCHTAMH Belle-
CTBO, BbIOpOIIeHHOE U3 ranakTHku NGC

ABTopel u mpaBa: Komanna Ywmiickoro mepesioBoro pob6or-Teneckona 32,
O6paborka — Uoraun Illeuiep

Tepeson: /1.10.11seTkoB

(CO31aHBI PEIAKTOPOM KypHAIIA COBMECTHO ¢ AstekcanapoM Kpemendyikum)

© Heboceoo, 2015
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HEGECHLIW KYPLEP

HoBOCTMACTNOHOMUMN

Puc. 1. lanaktrka NGC 253, ogHa U3 OIyKalIInX K HaM IajJakTHK CO
BCIIBIILIKOU 3BE31000pa30BaHusl, KOTOPYIO BUIHO B raMMa-IHara3oHe
BILIOTH 10 «TPBHBIX» dHEpruii.

HenTtpuHHaa actpocusmnka
AenaeT nepBble waru

JlBa roga Haszaja 4elOBEYECTBY OTKPBUIOCH €IIE OJHO
OKHO JIJIs1 HaOIIIOJCHAS 32 TITyOOKAM KOCMOCOM — depe3
HEHTPHHO BBICOKOII sHepruu. CTaTHUCTHUKA TaKUX acTpo-
¢du3nyeckux HeWTpHHO Noka Mana. Ho, comocTaisis ee
C IpYrUMH acTpO(U3NUECKHMMHU JTAHHBIMH BCECHUTHAJIb-
HOHM acTpoHOMHH (TO €CTh aCTPOHOMHHM, CBSI3AHHOU HE
TOJIBKO C 9JIEKTPOMAarHUTHBIM H3JIy4EHHEM), MOXKHO
y)Ke ceHyac TMONydaTh JIFOOOTIBITHBIC PE3yIbTAaTHl WU
HAaKJIaJbIBaTh OTPAHUYEHUS] HA MEXAHWU3MBI POXKACHUSA
acTpodu3mUecKNX HEHTpWHO. B mocnmennee Bpems mo-
SIBUJIOCH CPa3y HECKOJNBKO ITyONHMKanuil C mpUMepamMu
TaKUX BBIBOJIOB, U UX C IOJIHBIM IPaBOM MOKHO Ha3BaTh
NEepPBBIMU IIaraMy 3TOH IOHOW MOKa JUCLHUIUIMHBI —
HEHTPUHHOM acTPOPHU3UKH.

Tpu kaHana MoJy4eHNss MHPOPMALUH B COBPeMeEH-
HOIl AaCTPOHOMMHU

CoBpeMeHHBIII  aCTPOHOMHUYECKHI  HMHCTpyMEHTapuit
MO3BOJISIET HM3Yy4aTh OOBEKTHI TIIyOOKOro KOCMOCa BO
BCEM CIIEKTPE 3JIEKTPOMAarHUTHBIX BOJIH — OT Pajno-
BOJH M [0 TaMMa-lIydedl CBEpXBBICOKOH 3HEpPIHH,
C DHEPTUSMH OTACTBHBIX (OTOHOB B AecaTku T3B. Dto
NepBBIH KaHAJI TOJydeHUs] MHGOPMAay (WIN TEepBbIi
THUII CUTHAJIOB) O TIIyOOKOM KOCMoOce. YTJIOBOE U CIIeK-
TpalbHOE pacHpeiesieHne, BeIIMUYNHA [TOTOKA M €ro u3-
MEHYHMBOCTh BO BPEMEHH B OYKBAJIILHOM CMBICJIE CJIOBa
OTKPBIBAIOT Tepe]] acTpohU3UKaMU HOBbIE MUPBI, JAIOT
UM IIaHC pa3o0paThCsi, YTO K€ TPOUCXOAUT BHYTPH
9THX UCTOYHHUKOB M3ITy4EeHHUIL.

Kpome 371eKTpOMarHuTHBIX BOJH Yy aCTPO(PHU3UKOB €CTh
u Apyro cmnoco® HaOxrofeHus 3a TIIyOOKHM KOCMO-
COM — uepe3 KOCMUYECKHE Jy4YH BBICOKOW JHEpPIHH.
YacTuipl KOCMUYECKUX JIy4ed (IPOTOHBI, 3JICKTPOHBI,
Spa) PasTOHSIOTCS B NPUPOJHBIX «YCKOPHTEISX» —
Harpumep, Ha _(poHTE ynapHOW BOJHBI, Oeryrmiei
B MEX3BE3IHOM cpene. DHEpruM KOCMUYECKUX JIyueil
JIOCTUTAIOT COBEPIIEHHO HEBOOOPA3WMBIX 3HAYCHHH,
BIIOTH 10 Muimuapaa TaB (102! 5B). Takue yacTuibl
BITOJTHE HAJE)KHO PETHCTPUPYIOTCS HAa3eMHBIMH YCTa-
HOBKaMH. VX TOTOKHM, HaIlpaBieHHWS NPHXOJa M CIIEK-

TpaJbHOE PACIpPECNICHHE TOXKE MOTYT paccKas3arh He-
MaJI0 HHTEPECHOTO 00 00BEKTaxX rIIy0OKOro KocMoca.

JlBa rozia Ha3zaa acTpoU3UKaM CTall JIOCTYIICH U TPETHH
croco0 HaOIIOACHUS 3a TIyOOKHM KOCMOCOM — 4epe3
HEWTPUHO CBEpXBBICOKOW 3Heprun (cM. IceCube okoH-

YaTeIbHO  JIOKA3aJl  PEaIbHOCTh  acTPO(U3HICCKHUX
HeUTpuHO, «OnemeHte», 27.05.2014). Koneuno,

HEWTPUHO JOBOJBHO OOJBIIMX 3HEPTHH PErHCTPHPOBA-
JIMCh U PaHbIIE, HO 10 CHX TIOP 3TOT IIOTOK MOKHO OBIIO
cnmcaTh Ha atMocepHble HeWTpuHO (TOApoOHEe 00
9TOM uHTaiite B HoBocTn HobeneBckast nmpemust no ¢u-
suke — 2015, «Omemente», 08.10.2015). Ecmu cpenn
HUX 1 OBUIM MPHUIIENBIBI U3 AAIEKOT0 KOCMOCA, TO OHH
BCE PaBHO TEPsUTUCh Ha ()OHE aTMOC(EPHBIX HEHTPUHO.
U tonpko coBceM HenaBHO, B 2013 romy, pa3MerneHHbIiI
Ha KO>KHOM MoJTI0ce B TOJIIE aHTApKTUUECKOTO JIeTHUKA
nerektop IceCube BrmepBrie 3aperucTpupoBan HEHTPUHO
c sHeprued Beime 1000 TaB, xoTopsle TOYHO cHHcaTh
Ha aTrMocepHble He moiydaercs. ['omom moske, cmy-
CTHBIINCH YyTh HIKE IO IIKajie SHEPTUil M MpoaHaIn-
3upoBaB 37 cobprtuii ¢ sHeprueit ot 30 TaB, IceCube
OKOHYATEJIbHO YCTaHOBMI acTPO(PU3NYECKYIO MPUPOIY
OOJIBIIMHCTBA M3 HHUX. OJTH JIOCTIKCHHUS M CTalld MO-
MEHTOM DPO>KAEHHS HOBOTO pasjiesia HaykKu 0 KOcMoce —
HEWTPUHHOM acTPOPU3NKH.

MasieHpKO€ TEpMHHOJIOTHYECKOE OTCTyIIeHHe. Bo-
MIEPBBIX, COJTHEYHBIE HEUTPUHO, 3a PETHCTPALUIO KOTO-
pBIX ObUIa pUCYXkIeHa YacTh HoOesieBckoit mpeMuu 1o
dusuke 3a 2002 roj, TOXKE MHOTAA HA3LIBAIOT KOCMUYE-
CKUMHU WM acTpodu3ndeckuMu. Ecnu pasblie Takoit
TEPMHUH HE BBI3BIBAJ BOIIPOCOB, TO celdac acTpousm-
YEeCKUMHM BCE jK€ Ha3bIBAIOT HEHTPHUHO, IPUIICTEBIINE 3
riryOOKOTro KocMoca.

Bo-BTOpBIX, Ha10, KOHEYHO, OTOBOPHUTHCS, UTO OJIMH Pa3
acTpou3N4YeCKue HEHTPHHO yXKe PErHCTPUPOBAINCE.
Orto cayymwioch B 1987 roay, xorga cpa3y HECKOJBKO
HEWTPUHHBIX JIETEKTOPOB 3a(UKCHPOBAJIHM T'OPCTKY CO-
ObITHil,  HOpoXAEHHbIX  cBepxHOoBoi SN 1987A
B bonsmiom MarennanoBom O6nake. DTu HEHTpUHO —
HacTosImKe acTpou3ndeckne, HO OHH OTHOCHTEIHHO
HU3KOo’HepreTryeckne. OHMU, KOHEYHO, TJe-TO MOCTOSH-
HO TPOU3BOASATCS BO BceneHHOM, HO TONBKO OTIUYUTH
HUX OT APYrMX HCTOYHUKOB MOXHO JIMIIb JUI OYEHb
ONMM3KHMX BCIBINIEK, 110 UX TI'PYNIHPOBKE BO BPEMEHH.
OmuH pa3 HaM NOBE3J10; Koraa OyIeT CieayIoIuii
pa3 — HeusBecTHO. Te HEHTpHHO, KOTOpBIE HONMAl
IceCube, — coBepLIeHHO MHOTO MPOHMCXOXKICHHS; MO-
PO’KAAIoNINe WX MCTOYHHUKU paboTaloT HENpEephIBHO U

OYCHBb O0JIT0.
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Rinh o oadaibiasis o

HelTprHO — 3TO TIPEKpacHBI HOCHTENh WH(pOpMAIH
00 acTpopu3MIECKUX KaTakiau3Max. Bo-mepBbIX, 3TO
YacTHLa HEWTpanbHas, IIO3TOMY B MAarHHUTHBIX MOJAX
OHA HE OTKJIOHSAETCS, a JETUT MPSMO CKBO3b BCEICHHYIO.
HcTounnk Kakaoro acTpou3uuecKoro HEUTpUHO Jie-
KUT UMEHHO B TOM HallpaBJECHHH, B KOTOPOM MBI €ro
3aperuCTPUPOBAIN, — U 3TUM OH KapJMHAJIBHO OTJINYa-
eTcs OT 4YacTUIl KOCMHYECKHX Jyded. Bo-BTopbIX,
HEWTPUHO HE MOTJIOMIAIOTCS MaTepuel, U MOITOMY OHHU
MOTYT BBUIETATh JIaKe M3 00JACTH, CKPBITOH OT «QJIeK-
TPOMArHUTHOTO TJ1a3a» TOJICTON ra30NbUICBON 3aBECOH.

Urak, actpodusmkam ceiddac IOCTYIMHBI TpH KaHaja
MoJTydeHus WHPOPMAanWy, WIM TPH THIA CHUTHAJIOB
("messenger"), 0 TOM, KakKWe MPOIECCH MPOHCXOIAT
BTOM WIH WHOM OOBEKTe TIIyOOKOrO KOCMOCA.
B OymymeM k 3TOMy CHHCKYy HOOaBATCS W TpaBUTAILU-
OoHHBIE BOJIHBL. OJIMH U TOT k€ OOBEKT MOXKET JaBaTh
CUTHAJBl BO BCEX THUMAX H3JIyYyeHHWH (CM. IpUMep Ha
puc. 2). Ilo3ToMy eCTECTBEHHBIM 00pa30M BO3HHKAET
KeJaHue COIIOCTaBHUTh KapTUHY HeOa
B DJICKTPOMArHUTHBIX BOJIHAX, B KOCMUYECKUX Jydax M
B HEUTpHHO. DJTa NporpamMma HCCIENIOBaHHUH, YCIOBHO
Ha3plBacMasi BCECHUTHANBHOW actpoHomueil ("multi-
messenger  astronomy'), Begercss  yXe  JaBHO
(cm. Shin’ichiro Ando etal.,, 2013. Multimessenger
astronomy with gravitational waves and high-energy
neutrinos), Ho ceiivac, ¢ oOHapyxeHueM actpodusnye-
CKMX HEHTPUHO BBICOKHX PHEPIHH, OTKPBHIBACTCS HOBAs
ee IiaBa.
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Puc. 2. CortacHO TEOPETHYECKUM MOJENSIM, FaMMa-BCILIECK, 3a cUeT
BTOPHYHBIX 3(()EKTOB, IPHBOAUT K MOIIHOMY BBIOpOCY W HEHTpHHO
(neutrinos), ¥ KOCMHYECKHMX JIy4eil CBEpXBBICOKUX OJHEpruit
(UHECRS), n ramMmMa-m3imydeHus (y-rays), IpHdeM U3 pasHBIX Ipo-
CTpaHCTBEHHBIX obnacteil. Bee ati ahdexTsl moTeHIHaIBHO 00HApY-
KUMBI Ha 3eMIIe, 1 HX COBMECTHOE M3y4YEHHUE SIBIISCTCS OCHOBOI «BCe-
CHTHAIBHOTO TOAXO0Aa» K H3Y4YEHHIO 0OBEKTOB ITyOOKOro KOCMoca.
OHeprusi M pacCTOSHHE OT IIEHTpa MOKa3aHbl B JIOrapHOMHUIECKOM
MacmTabe Mo BEpTHKAIM U TOpU3oHTaU. M300pakeHHe W3 CTaThu
M. Bustamante et al., 2015. Neutrino and cosmic-ray emission from
multiple internal shocks in gamma-ray bursts

3a nocneHuid MecsIl B apXUBE AJIEKTPOHHBIX MPENpHH-
TOB IOSABHJIOCH Cpa3y TPU HCCIIEIOBaHUSA TAaKOrO Poja.
OT1o, BO-TEpPBBIX, cpaBHeHHMEe HaHHBIX IceCube
C pe3yiabTaTaMH JpPYroro HEWTPHHHOIO TelecKoma —
ANTARES; BO-BTOPBIX, MIOMCK Koppensuuit
B HANPABJICHUAX IPHUX0/a HEHTPHUHO M KOCMHYECKUX
Jy4el CBEpXBBICOKOW SHEPTWH; W, HAKOHELl, UCKIIIoYe-

N : Jha . -

HHE€ OJHOW M3 TUIOTE3 O MPOUCXOKICHUN HEUTPUHHOTO
notoka Ha IceCube C MOMOIIBIO MaHHBIX IO W30TPOII-
HOMY ramMma-QoHy. Jletamm 3Tux Tpex paboT ommcaHBI
Hwke. [ToABISAIOTCS Takke W TEOopeTHdecKhe padoThI
(MBI BX KacaThCsl He OyzmeM), B KOTOPBIX TOKa3bIBAeTCH,
YTO COMOCTABJICHUE JAHHBIX IO PAa3HBIM MECCEHIXepam
TIOMOXET TPOSICHUTH AETalli Pa3HbIX acTPOPU3NYECKUX
B3pBIBHBIX Hporeccos. IIpumep Takoro pesynabrara At
raMMa-BCIIECKOB KaK pa3 MOKa3aH Ha pHuC. 2.
CpaBHenue 1annbIX IceCube u ANTARES
[poucxosxnenue acTpohu3NIECKUX HEUTPUHO BBICOKOM
SHEPIHH J0 CHX IO HEM3BECTHO. TodHee OyIeT cKa3aTh
TaK: TeOpeTHUYeCcKas acTpo(hu3nKa mpenyaraeT JIHHHBIN
CIFCOK BO3MOJKHBIX OOBEKTOB H IIPOLIECCOB, KOTOPHIE
MOTJIH OBl UX TOPOJIUTH, HO KaKOW U3 HUX B PEaTbHOCTH
OTBEYaeT HAaOII0JTaeMOMY TIOTOKY, MBI ITOKa HE 3HACM.
B nyxe BCeCHrHaJIBHOTO MOAXOJA XOUETCs MEPBBIM Je-
JIOM TIPOBEPUTH, HE COBMAAAIOT JIK HAIIPABJICHUS PUXO-
Jla HEUTPUHO BBICOKOM PHEPrHM C U3BECTHBIMU HCTOY-
HUKaMU. JTO COINOCTAaBJICHWE OBUIO BBIIIOJIHEHO YK
B niepBoii padote IceCube, n HUKaKOW YETKOI KOppes-
LMY TaM He YBUAEIH. MOXXHO 3a7aTh U ApYroi Bompoc:
a TPYNIHPYIOTCS JIA 3TH HEHTPHUHO B KOMITAKTHBIE KJa-
CTepHI IO HampaBJIeHUsAM npritera? Ecim takoil kimactep
OyzeT HaJe)KHO 3apErHCTPUPOBAH, OH TOYHO YKAXKET Ha
HCTOYHUK, ITyCTh Ja)Ke HEBUIUMBIN HUKAKUMH JPYTUMHU
MeTtofaMu. Takoi aHanmmu3 OBLT MpojenaH Koyutaboparm-
eit IceCube, 1 TyT OTBET TOXKE OTPHIATEIHHBIN: CTATH-
CTHKa IOKa 4TO HE MPOTUBOPEYHT THIOTE3e 00 H30-
TPOIIHOM pacipeneseHud HeuTpuHo. Eciu ToBOpuThH
TOYHEE, TO HAMEKU Ha IPYIIHUPOBKY ObUIH OOHapyxe-
HBI, HO H3-32 OOJIBILIOW IMOTPEIIHOCTU B ONpPECIICHUU
HampaBJIeHUS TpUiIeTa CTAaTUCTHYECKas 3HAuYUMOCTh
CHUTHAJIa OKa3ajach HeBEIHMKA.
HenasHo BbIUIa coBMecTHas crarbs First combined
search for neutrino point-sources in the Southern
Hemisphere with the ANTARES and IceCube neutrino
telescopes aByx HeWTpuHHBIX Koyutabopaiuii, IceCube u
ANTARES, B KOTOpO#i 3TOT ke aHaIW3 OBLI MPOBEICH
Ha OOBEIMHEHHOM CTAaTUCTHKE HEHTPUHO BBICOKHX
sHepruii. ANTARES — 3T0 eme OIMH KpYIHbI
HEUTPUHHBIN TEJIECKOII, KOTOPBIN mpopadoTa
B CpeamzemHom mope ¢ 2007 mo 2012 roasl, a Tenepb
noctpanBaercs 10 ycraHoBku KM3NeT o6bemom
B KyOndeckuit kunomerp. OH pacnosioxkeH B CeBepHOM
MONyIIapuy, MOdTOMY emy, B oTamunme or IceCube,
HAMHOTO TPOIIE HW3MEPATh IMOTOK acCTPO(YU3MIECKHX
HelitpuHo n3 HOXHOTO MoNymIapus, MOCKOIBKY OTPOM-
HBII (OH aTMOc(epHBIX MIOOHOB OJIOKHpYeT 3eMIIs.
Ilycts nanusie ANTARES goxonsT mo sHepruu jullb
1o 100 T3B, 310 yXe OCTaTOYHO IS TOTO, YTOOBI 00B-
enuHUTh uX co crarucTukoi IceCube u B cymMapHOit
BBIOOPKE MOMCKATh 3aKOHOMEPHOCTH.
Jns ananuza, npeAcTaBIEHHOTO B 3TOM CTaThe, UCIOJIb-
30BaJjlach CTaTUCTUKA M3 146 Thics4 cOOBITHIA, HAOpaH-
veix IceCube ¢ 2008 mo 2011 rompl, U CTaTHUCTHKA
ANTARES, BxmouaBmas 5516 coObITHI 3a MATH JET
paboTel. HecMOTpst Ha Takyio OOJNBIIYIO pa3HUILY, JBa
SKCICPUMCHTA JTAIM CPaBHUMBIA BKJIAJl B OOLIYIO BBI-
6opky actpodusnueckux HelWTpuHO M3 FOkHOTO TONY-
mwapus. bbUIo BBINOJHEHO N1Ba aHajIW3a 3TOW CTATUCTH-
KH: MOMCK KJIACTEPOB B HANPABJICHUSX MPUJIETA U COIO-
CTaBJICHHE HEUTPUHHBIX COOBITHI C KaTAJIOTOM CaMBbIX
APKUX B TaMMa-IHana3oHe HCTOYHHUKOB.
Koneuno, npu Takom GonpmoiomMm o0beMe TaHHBIX, pas-
OpocaHHBIX 10 BceMy HeOy, HEM30EKHO TO TYT, TO TaM
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OyAyT BCTpeYaThCs TPYNIIBI W3 HECKOJIBKHX OYCHb
OJIM3KUX HEUTPUHHBIX COOBITHIA. Takue KiacTepsl Jei-
CTBUTEJIBHO HAIUIUCh; CaMbli 3aMETHBIA COIEpPIKal
8 coObIThit B oGnacTu pasmepoMm B 1 rpamyc (puc. 3).
XOTsl BEpOSITHOCTh TAKOT'O COBMAIEHUS B ’TOM KOHKPET-
HOH o0yacTH O4YeHb Maya (MEHBbIIE OJHONH MHJLIMOH-
HOH), Ha KapTe Takux obiacteil oueHb MHOrO. [ToaTOMy
MOKa3aTeIbHBIM YUCIOM TYT SIBIISCTCS [JIOOAlbHAs CTa-
TUCTUYECKas 3HAYMMOCTh, U OHA OKasanach OYCHb He-
Gonbiol. CpaBHEHHsI C MHOTOYHMCIICHHBIMU CEaHCaMH
MOJICTIMPOBAHMS TTOKa3ali, YTO YUCTO CIydallHOe pac-
Ipe/ieNieHne HEUTPHUHO 1o BceMy HeOy maet B 24% ciy-
4aeB mogo0Hoe oTKIIOHEeHHe. Takum 00pa3oM, HUKaKOTo
HaMeKa Ha CTaTUCTHYECKH TOCTOBEPHYIO KJacTeph3a-
U0 0O0HapYKEeHO He OBLIO.

5=0°28h

0
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Puc. 3. Kimacrepsl HeHTpHHHBIX coObITHH B qaHHBIX IceCube u
ANTARES. I]Jéemom mnokasaHa JjOKajbHasi CTATUCTHYECKAs 3HAYM-
MOCTh KJIACTEPHU3AI[HH, TO €CTh BEPOATHOCTH CIy4allHOTO COBHaje-
HUSI HECKOJIBKHUX COOBITHH B 3TOM Mecte. Kpacuwim oOBeneHa 00-
JlacTh € HauOoJee CUIIBHOHM JIOKaJIbHOW CTATHCTHYECKOM 3HAUYUMO-
crei0. PrcyHok n3 obcyxmaemoii craten First combined search for
neutrino _point-sources in _the Southern Hemisphere with the
ANTARES and IceCube neutrino telescopes

Bropoii ananu3 3akimrodancs B CPaBHEHHU HAIPaBICHUN
IpWIeTa HEUTPUHO ¢ KaTamorom u3 40 sSpKux oOBEKTOB
IITyOOKOro KOCMOcCa, KOTOpBIE MOTJIH OBl OBITH HCTOY-
HUKaMH BBICOKOIHEpreTHdecknx HeirpuHo. Tyt ObLTO
TOXKE OOHApyKEHO HEKOTOPOE COBMAICHHUE B Mape Cly-
4aeB, HO, C y4eTOM OOJIbIIOI BHIOOPKH, M 3TOT CHTHA
OKa3aJICsl CTAaTUCTUYECKU HEIOCTOBEPHBIM. BeposT-
HOCTb TOTO, YTO IOJIHOCTBIO CIy4ailHOE pacnpelelieHue
HEHTPHHO BBHIAANO OBl Takoe WM emie Ooyiee CUIBHOE
coBmajenue, cocrtasuiaa 11%.
Takum o0pa3om, 3arajka IpPOUCXOXKIEHHS acTpodusnu-
YECKMX HEHTPUHO BBICOKOHN sHepruu ocraercs. Kapra
HEHUTpUHHBIX CcoObITHH, nolWMaHHEIX ANTARES wu
IceCube, nHe mo3BOIAET MIACHTUPHUIMPOBATH CTATHUCTHU-
YECKH JOCTOBEPHBIX TOUEUHBIX UCTOYHUKOB.
Koppeasiuun Mex1y HeTPHHO U KOCMUYECKHUMHU
JIYy4aMHU CBePXBBICOKOMH YHEPruu
XO0Td TPOUCXOXKICHHE KaK BBICOKOIHEPTeTHYECKHUX
HEUTPUHO, TaK U KOCMUYECKUX JIyuyel CBEPXBBICOKOH
9HEPTHH /IO CUX TI0p HEN3BECTHO, PU3MKH 110JI03PEBAIOT,
YTO 3TU JABE 3araJIku TECHO CBs3aHbl IPYr C APYrom
(puc. 2). Te rpananO3HBIE NPOLECCH], KOTOPBIE CIIOCO0-
HBbl Pa3rOHATb KOCMHMYECKHE JIy4d JIO0 CBEPXBBICOKHX
SHEPruil, JOKHBI TAKXKE MPOU3BOJUTH U BBICOKOIHEP-
reTUYHble HEWTpHUHO. JIeno B TOM, YTO HEKOTOpPHIE U3
Pa30THAHHBIX TIPOTOHOB HEM30EXHO CTAJIKUBAIOTCS
C aTOMaMH MEX3BE3[JHOH Cpelbl U MOPOXKIAT MHOIO-
YHCJICHHBIE aJpPOHBI, B TOM YHCJIE€ W NH-ME30HBL [Im-
ME30Hbl pACNajalTCs M IPHU pacHaie HCIYCKAOT
HEUTpUHO. DHEeprus HEHTPUHO IOTy4YaeTCs HAMHOTO
MEHBUIE, YEM Y UCXOJHOIO IIPOTOHA, HO OHA BCE PaBHO
MOXET JOCTUYb COTEH U Thicsd THB.

JIist pU3UKOB ATOT MEXaHU3M ObLT KeJIe300€TOHHBIM
apryMEHTOM B IOJB3Y TOTO, HYTO AacTPOPHU3NIECKHUE
HEHUTPHUHO BBICOKMX JHEPrHil CyllecTBYIOT. Panu Hux,
cobctBenHo, u crpomics IceCube. Celiuac oHM TOMMa-
HBI, ¥ BO3HUKACET CJICAYIOMINH BOMPOC: KaK 3KCIICPUMEH-
TaIbHO JJOKa3aTh, YTO 3TOT MEXaHU3M paboTaet?
Cuenath 3TO MOXHO, €CJIM JOCTOBEPHO OOHAPYXUTh
KaKOW-TO MCTOYHHK, KOTOPBIH MOPOXJIaeT M KOCMHUYe-
CKH€ JIy4U CBEPXBBICOKOI SHEPTUH, U acTpOPU3NIECKUE
HelTpuHO. DTO, KOHEYHO, 3ajJadya OuYeHb HEMpPOCTas.
KocMuueckue j1yun Ha myTH K 3emile OTKIJIOHSFOTCS Xao-
TUYECKHM MAarHUTHBIM MOJIEM (B3TISIHUTE HA pHC. 2 U3
HoBOoCcTH EcCTh sm BOoOOmIE mpobiaeMa ¢ KOCMHYECKHMH
IIO3UTPOHAMH?, «DJIEMEHTHI», 18.11.2013).
B pesynbraTte TpacKTOpus U 9AaCTHI] YMEPEHHO OOIb-
1I0H 9HEpPruu OECHOPSIIOYHO NMETISIET BHYTPH TallaKTH-
YEeCKOro JHMCKa, OOHApYXHTh KaKylO-TO CBS3b MEXAY
HalpaBJICHUSMHU MPUX0/a TaKUX YaCTUI] U UX UCTOYHHU-
KaMHl — HepeasbHO. [ yacTuil 3KCcTpeMajabHO BBICO-
KHX 3Hepruit 31oT 3¢pdekT cnadbee, OHU BCEro JUIIb OT-
KJIOHSIFOTCSI Ha HEKOTOPBIH yroj, 4To ocTaBisieT (pusu-
KaM HIaHChl OOHAPY)XUTh UX MCTOYHUKHU. TeM He MeHee
JaXke ecii Ha HeOe ecTh MCTOYHUKH, «BBICTPEIHMBAIO-
mye» W HEWTPUHO, U KOCMHYECKHMH JIydaMH, TO 3TH
JIBa CHUTHaJIa IOTOM BCE paBHO pa30HMIyTCs, NMpHUUEM
pa3oiayTCsl HEM3BECTHBIM 3apaHee oOpasom. Bcé ato
YCIIOXKHSCT 33a4y, HO HE JIeaeT €€ HEBO3MOXHOM.
VImeHHO 3Ta 3amava m3ydajach B BBIMICALICH HEJaBHO
COBMECTHOH myOnukaiuu tpex koswiadoparmii: IceCube
U JIByX KOJUICKTUBOB, pa0OTAIONIMX Ha JETEKTOpax Koc-
MHUUECKHX JIydel CBEpXBBICOKHX dHepruii, — OOcepBa-
topun umenu I1bepa Oxe (Pierre Auger Observatory) u
O6cpsatopun Telescope Array (TA). Dto moka erie He
TIOJTHOLIEHHAS CTAThsl, a JIUIIb TEKCTOBAsl BEPCHs JOKIA-
Jla Ha aBTyCTOBCKOH KOH(EPEHIHH IO KOCMHYECKUM
mygyamu |ICRC-2015, u npencTaBIeHHBIE TaM pe3yibTa-
THI TIOKA YTO HECYT IMOMETKY «IIpeABapHuTenbHbie». On-
HAaKO MOXXHO OXKHAATh, YTO OKOHYATEIILHBIE PE3YIIbTaThI
He OyAyT CHIIBHO OT HUX OTIMYaThCS.

OocepBaropuss umenu Ilbepa Odxxe, pacroyioxKeHHas
B IIyCTBIHHBIX MPEITrOpbsX APreHTUHBI HA TEPPUTOPUH B
3000 xmM?, — ycTaHOBKa-pPEKOPACMEH B 3a/1a4e JIETEKTH-
pOBaHUSI KOCMUUYECKUX JIy4€Hd CBEPXBBICOKOW 3HEpPruu.
HemHoruM ycrymaet e NeTeKTOpHBIH KomImiekc TA
B CIIIA, xotopslii npu miomaau 700 km? sBnsercs ca-
MBIM KpYHHbIM B CEBEpHOM MOJyIIApHH JIETEKTOPOM
KOCMUYECKHX JIy4ei CBepXBBICOKOH 3Hepruu. C yueTom
CYTOYHOTO BpamieHusi 3eMJIn, 3TH JBE YCTAHOBKH I103-
BOJISIFOT TIOJIHOCTBIO OXBaTHTh Bc€ HebGo. MHcTpymen-
TAJIbHBIE XapAKTEPUCTUKH Y 000X JIETEKTOPOB OJIM3KH.
Ob6cepBaropust umenn I[lbepa Oske BOCCTaHABIUBACT
HalpaBJICHUE TIPUJIETa YaCTUIBI C TOYHOCTHIO JIydine 1°,
a DHEPTUI0 — C TOYHOCTHIO 12% (M Ha 3TO ele Hakia-
JbIBaETCS 14-nporieHTHAs HEOIPeIeIEHHOCTh
B KannOpoBKe 3HepreTuyeckoit mkainsl). Y TA yrimosoe
pa3pelieHne COCTaBIIseT MOJITOpa rpagyca, a o0e 3Hep-
reTHYecKre HeolpeaeaeHHocTH — okouo 20%.

Jnst TpoBEpKH KOppEeJSLMHA MEXIy HalpaBICHUIMHI
NIpUXo0Jia HEWTPUHO U KOCMHUYECKHX JIy4ed HccienoBa-
TENTM UCIIOJIb30BAJIN JIBE pa3Hble BHIOOPKH HEHTPHHHBIX
nanHbIxX IceCube (Tutroc eme oqHa mis KoHTposs). [ep-
Basi — 3TO 39 MIMPOKUX KacKaJOB C YHEPrueil BbIlIe
30 ToB. Takue Kackajpl [OPOXKAAIOTCS B OCHOBHOM
3JIEKTPOHHBIMU WJIHM Tay-HEeUTpuHO. HM3-3a TOro 4ro
3JIEKTPOMArHUTHBIA Kackaj (MacCOBOE POXKIIECHHE DIICK-
TPOH-TIO3UTPOHHBIX Map M (POTOHOB) MMPOKUH, TPYIHO



http://elementy.ru/LHC/HEP/study/errors/subtleties
http://elementy.ru/LHC/HEP/study/errors/subtleties
http://arxiv.org/abs/1511.02149
http://arxiv.org/abs/1511.02149
http://arxiv.org/abs/1511.02149
http://elementy.ru/novosti_nauki/432134/Est_li_voobshche_problema_s_kosmicheskimi_pozitronami
http://elementy.ru/novosti_nauki/432134/Est_li_voobshche_problema_s_kosmicheskimi_pozitronami
http://arxiv.org/abs/1511.02109
https://www.auger.org/
http://www.telescopearray.org/
http://icrc2015.nl/

OTIPENIEINTH, C KAKOTO NMEHHO HAIPABJICHHUS MPHIIETEIO
MTOPOIUBILIEE €T0 HEUTPHUHO; TIOTPEITHOCTD TYT JOCTUTA-
er 15°. Bropas BBIOOpKa — 3TO «TPEKH» C dHEPTHEH
Beiie 70 TAB, BbI3BaHHBIE MIOOHHBIMH HEUTPHHO, KO-
TOpBIC, TPOB3aNMOJICHICTBOBaB BHYTPH OOBEMa IETEK-
TOpa, NPEeBPaTWINCH B MIOOHBI. Takux coObITuii Habpa-
nock 16. TpaekTopusi MIOOHOB BOCCT@HABIIMBAETCS OT-
JIMYHO, Y 3TO IO3BOJISIET ONPENEIUTh HaIlpaBIeHHE MO-
POJAUBIIETO €ro HEUTPUHO ¢ TOUHOCTHIO 1°. CO CTOPOHBI
JIETEKTOPOB KOCMHMYECKHUX JIydel HCIIOJIb30BaJIach CTa-
TUcTHKa Tmobonbime. Ona Brmoyana 231 coObiTue
¢ sHepruei Beime 52 mutH ToB, HabpanHoe oOcepBaTo-
pueit umenu Ilsepa Oxe 3a 10 mer paboTel, H
87 cobprTHii ¢ sHeprueit Beime 57 miH THB, oTioBIeH-
HBIX AeTtekTopoM TA 3a uyTh MeHbImH cpok. Ha puc. 4
BCE 3TH COOBITHSI OTMEUEHBI Ha HebecHOU cdepe.

Galactic Coordinates

x: IceCube tracks, +: IceCube cascades, o: Auger, A:TA

Puc. 4. ITonoxxenue Ha HeOeCHOI chepe (B TallakTHYECKUX KOOPAUHA-
Tax) HaNpaBJICHUH NPUX0/1a HEUTPUHO BBICOKUX dHEPIUil (kpecmuku
naoCUKy) ¥ KOCMHUYECKHX JIydeH JKCTPeMalbHO BBICOKHX JHEPIHil
(ysemnvie cumeonvt). PucyHOK U3 00CYKIaeMOro JOKJajsa KoJuiabo-
pauuii IceCube, Pierre Auger Observatory u TA

B pabore ObUIO BBINONHEHO [Ba THNA CPaBHEHHH.
B nepBoM He Aenanoch HUKAKUX NPEANOI0KEHUI OTHO-
CHUTEJIFHO TOT'0, HACKOJBKO OTKIOHSIOTCS KOCMHUYECKHE
Jy4H Ha IyTH OT MCTOYHMKA K 3emie. McciemoBarenu
mpocTo mepebpanu Bce OTHOCUTENBHO  OIU3KHE,
B npenenax 30°, mapsl «HEUTPUHO + YacCTHIA KOCMHYE-
CKHX ITy4eil» U MOCTPOMIN pacupeaeicHAe YHca TaKIX
map B 3aBHCHMOCTH OT yria. KoHedHo, MHOTHE Mapbl
MOTJIA OKa3aThcs ONM3KUMH YUCTO cirydaitHo. 1o 3Toit
npuyrHe GU3NKHA CMOTpEIH HE Ha CaMH ATH JaHHEIC, a
Ha WX TMPEBBIINICHHEC HAJl PaBHOMEPHBIM CIIyJaifHBIM
pacnpenieneHueM, MOJyYCHHBIM B YHCICHHOM MOMEIH-
poBanuu, 06e3 Kakux-nubo Koppemsuuid. Takol aHaM3
OBUI POBEICH OT/AENBHO JJIsi HEWTPUHHBIX KAaCKaJoB U
JUTA TPEKOB.

Bropoii Tun aHanuza — 3TO HaJIOKEHUE APYr HA JIpyra
MHOTOYHCIICHHBIX OJHOTHITHBIX M300pakeHuil s ycH-
JeHus KOHTpacTa cinabeix obmux 3ddekros. IIpenmo-
JIOXKHB, YTO KaKIOE HEHUTPHHO yKa3bIBaeT Ha KaKOW-TO
peanbHbIl UCTOYHMK, (CTPEISIOIUI) TaKKe U KOCMH-
YECKUMH JIydaMH, (PU3UKH B3sUIM BCE y4acTKH Heba BO-
KPYTI' HEHTPHHHBIX COOBITHH M HAJNOXHWIM MX JIpYyr Ha
Jpyra TaK, 4ToObl Bce HEHTPHHHBIC HANpaBJICHUS COB-
nanu. B 1osiy4eHHO KapTUHKE OHU IPOBEPSUIN, HET JIU
KaKOT0-TO TIPEBHIIEHHUS JAHHBIX 10 KOCMHYECKUM JIy-
YaM TI0 CPaBHEHHUIO CO CIy4alHBIM paclpenelieHueM Ha
yriax OTKJIOHeHHs 3, 6 u 9 rpagycoB (TO eCTh MpH pas-
HBIX TPEIIOI0KEHUSIX O TOM, KaK JBHTAJUCh YAaCTHUIIBI
B MarHUTHOM nosne). OmsaTh ke, 3TOT aHajiu3 ObUI BBI-
MOJIHEH OTAENBHO AJIS TPEKOB U IS KACKAI0B.

Pe3ynbTaThl 3THX HOMCKOB OKA3aJlHCh OYEHB JIFOOOIIBIT-
HEIMH. B o0omx BapmaHTax aHaiu3a TPEKH HE Mpoje-
MOHCTPHPOBAIM HHUYETO BEHINAIOIIETOCSA: KapTHHA pac-
MIpEJeNICHIsI BIIOJHE COTJIACOBBIBANACH C TEM, UTO OXKH-
JAIoCh OBI OT YMCTO CIIyYaHHBIX paclpeneiIeHnil. A BOT
KacKa/bl ajy 3aMETHOE MPEBBIIICHHE — MPUYEM TOXKE
B 000MX BHJaX aHaiu3a. B mepBoM Tume anannsa okasa-
JIOCh, YTO B JAHHBIX MPHUCYTCTBYET CJIHMIIKOM MHOTO
nap, pasJeJIeHHbIX yrJoBoi auctaHuueil B 15-25°. Jlo-
KaJbHOC OTIMYHE Haubojee BEMUKo Ha yrie 22° u 1o-
cTuraeT 3,3 CTaHIApTHBIX OTKJIOHeHHW# (puc.5). [o-
OanbHAs CTATHCTUYECKAas 3HAYNMOCTH IIOMEHBIIE M CO-
CTaBIISIET MIPUMEPHO 2,50.
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Puc. 5. [IpeBbliieHne yuciia nap «HEUTPUHO + YaCTUIIA KOCMUYECKHX
JIydei» ¢ pa3HBIMH pa3felLIIOIUMI UX YIJIaMH HaJl CIy4aifHBIM pac-
npeneneHueM. Cresa TOKa3aHbl TPEKH, cHpasa — HEHTPHHHBIE Kac-
Kajbl. YepHuvle mouKku — pe3ylbTaThl aHATIN3A, UWUMPUXOEKOU TIOKa3a-
HBl TIOJy9EHHBIE U3 MOJENHPOBAHHS OOJIACTH, B KOTOPHIE JOJDKHBI
[0Ta/1aTh JIaHHBIE B OTCYTCTBHE Koppesiiuid. PucyHok u3 odcyxmae-
Moro jokiana koiuiabopaumii IceCube, Pierre Auger Observatory
uTA

B amamm3e MeTonOM HAJOXKCHHSA TOXKE OOHAPYIKUIIOCH,
YTO WMEHHO B KaCKaJHOW CTaTUCTHUKE €CTh 3aMETHOE
MPEBBILIEHUE AAHHBIX HAJ CIY4YalHbIM paclpeacicHH-
eMm. Haubomee cunpHBIM, Oosiee 36, OHO OKa3aJoCh IpPHU
yrie oTkioHeHUs 6°. [lompaBka Ha aHH3OTPONHUIO KOC-
MHUYECKUX Jyued, BIpOUYEeM, TOXKE CJerka yMEHBIIIAaeT
CTAaTHCTUYECKYI0 3HAYUMOCTh OTKJIOHEeHUA. C y4yeToMm
TOTO, YTO HampaBJeHHEe KacKagoB HUMEeT IMOorpenl-
HOCTh 15°, nBa 4yuCHia, MOJIYYEHHbIE Pa3HBIMH METOJa-
MH, BIIOJIHE CXOASTCS APYT C IPYIOM.
[IpenBapuTenbHbIA BBIBOJ TAaKOB: paclpeiesieHUue acT-
podu3HUecKIX HEHTPUHO U KOCMHYECKUX JTydeH CBEpX-
BBICOKOW  dJHeprum 1o HeOdy HE  CTBIKyeTcs
C TIPEIOTIOKEHIEM 00 MX IOJTHOW HEe3aBHCHMOCTH. Be-
POSITHOCTh TOTO, YTO YUCTO HE3aBUCHUMOE pacrpeiesie-
HHE TE€X U JAPYTUX CMOIJIO OBl JaTh TaKyl KapTHHY, —
MEHBIIIE OJHOUM THICSYHOU. ABTOPBI, KOHEYHO, MOKa HE
JIENAl0T MPSIMOTO BBIBOJA O TOM, YTO OOHAPYKEHO COB-
NajieHre UCTOYHUKOB 00OWX THUIIOB YAaCTHII, HO MOIUYEP-
KHUBAIOT, YTO TMOJIy4€H MOTEHIMAJIbHO WHTEPECHBIH pe-
3yJbTar.

HeliTpuHO M3 TAJIAKTUK CO 3Be31000pa3oBaHNeM
Tperbs paboTa, TOXKE MOSBHUBIIASCS B apXHBE COBCEM
HEJJaBHO, KacaeTcsli NPOBEPKU OJHOW TMIOTE3bl MpPOMC-
XOXKICHUSI HEUTPUHO BBICOKOM 3HEPIHH, 3apETUCTPHUPO-
BaHHBIX [ceCube. CyIecTBYIOT Tak Ha3bIBaeMBbIC rallak-
TUKH C aKTHBHBIM 3BE3]1000pa30BaHUEM; K HUIM OTHOCST
u Muneunsiit [1yTh, U OTAENBHBIN MOAKIACC FAJAKTHK CO
BCIBIIIKOW _3Be3n000pasoBanus  (Starburst galaxies),

takux kak NGC 253 (puc. 1). Cymraercs, 4TO B ITHX
rajaKTHKaxX HWMEETCs JAOCTaTOYHO MHOIO yIAPHBIX
(POHTOB B MEXK3BE3HOM Cpelie, Ha KOTOPBIX MOTJIH ObI
WHTCHCUBHO POXIAThCA W HEHTPHHO. TaKuX TrajlaKTHK
MHOTO, OHH CO3IaI0T CBOECTO poaa (GoH, U, B OTCYTCTBHE
UACHTU(PHUIUPOBAHHBIX TOYCYHBIX HCTOYHUKOB BBICOKO-



http://arxiv.org/abs/1511.02109
http://elementy.ru/LHC/HEP/study/errors/subtleties
http://elementy.ru/LHC/HEP/study/errors/subtleties
http://arxiv.org/abs/1511.02109
http://arxiv.org/abs/1511.00688
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0_%D1%81%D0%BE_%D0%B2%D1%81%D0%BF%D1%8B%D1%88%D0%BA%D0%BE%D0%B9_%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0_%D1%81%D0%BE_%D0%B2%D1%81%D0%BF%D1%8B%D1%88%D0%BA%D0%BE%D0%B9_%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/NGC_253

SHEPTEeTUYHBIX HEUTPUHO, BOZHUKACT XKEJIAHHUE CITHCATh
nmanabie IceCube Ha HAX.

Ho ngocrarouHo 11 MHOTO HEHTPUHO OHU PEAIbHO MPO-
n3BoaaT? Hampsmyro 3T0 M3MepuUTh HEBO3MOXKHO, MO-
CKOJIBKY MBI HE MOXEM IPOCICIUTHh 3a H3ITydCHHEM
KaKJIOM TaJlaKTUKH, a TaKKe HE 3HAEM YCJIOBHS BHYTPU
Hux. OTHAKO U3 ITOMH, Ka3ajuoch Obl, TYTUKOBOM CHUTya-
LMW €CTh JIETAHTHBIN BBIXOJ], KOTOPBIN TOXKE OMUpPAETCs
Ha BCECUTHAJIbHBINA MOJIXO]I.

Msl yxe YINOMSHYJIU BBIIIE, YTO HEUTPUHO BBICOKUX
SHEPruil MOTYT POXKIATHCSA Ha YAApPHBIX (QPOHTAX: MPO-
TOHBI CTaJKHBAIOTCS C SAOPaMH, MMOPOKAAIOT 3aPsDKCH-
HBIC TIM-ME30HBI, a OHH IPH paclajae JalT HEHTPHUHO.
Ho c teM ke ycmexoM MOTYT pPOXAATbCA U HEUTpasb-
HBIE ITH-ME30HB — a OHHU YK€ PaclaJaroTcs Ha aBa ¢o-
ToHa. [TosTOMY ynmapHbIif GPOHT HOIKEH MOPOKAATH U
HEHUTPUHO, W TramMMa-u3jiIydeHHe, NPUYEeM HWHTCHCHB-
HOCTh M CIIEKTPBI 00OUX CHTHAJIOB TECHO CBSI3aHBI JIPYT
¢ apyrom. OtTcrofa cieayeT BBIBOJ: €CNH 32 HEHTPUHO,
noviManHbie IceCube, JeHCTBUTENBHO OTBETCTBEHHEI
TaKue TaJIaKTUKH, TO, 3HAYHUT, BceneHHas o/mkHA OBITh
3afoJIHeHa TraMMa-(OHOM, pacIpeslelIeHHBIM H30TpOIl-
HO, a HE HIYIINUM TOJBKO U3 TOYCUHBIX OOBEKTOB.

Takoif M30TPONHEIN (OH HEHCTBUTEIBHO CYIICCTBYET.
U x0T 0H B HECKOJIBKO pa3 ciabee CyMMapHOTO raMMa-
U3TYYCHUS OT TOUYCYHBIX HCTOYHHUKOB, KOCMHYCCKHUIT
teneckon Fermi-LAT TImatensHO H3MEPHI €ro CIeKTp
BO BcéM «I»BHom» auamasone. BenmunmHa U coexTp
3TOTO M3IYYECHHSI KaK pa3 ¥ MO3BOJISIOT OLEHUTh HHTEH-
CHUBHOCTh POXXICHUS YaCTHUI[ Ha VYAapHBIX (POHTAX
B TAaKMX TaJIaKTHKaX, a 3HAYUT, W OKUAAEMBbIE TMOTOKH
acTpOPHU3MUCCKUX HEUTPHUHO.

Ha puc. 6 mokazan pe3ynbTaT 3Toro pacuera. Kpacusie
TOYKH — 5T0 gaHHble Fermi-LAT mo cymmapHOMY
raMma-u3JIy4eHUI0 B Auana3oHe sHepruid go 1 TaB.
[IpumepHO cempMas 9acTh OT ATOTO IMOTOKA HIET OT
H30TPOIHOTO (POHA, MMO3TOMY KpacHas KpHUBas Ha 3TOM
rpaduKe MPOXOAUT CYIMIECTBEHHO HIDKe TO4YeK. Ecii Ha
OCHOBaHHHU 3TOH KPAacHOW KPUBOHM IpencKa3aTh MOTOK
HEUTPHUHO, TO TMOIYUYUTCS YepHasi KpuBas (3/1eCh, KOHEU-
HO, €CTh CBOM TOHKOCTH W HEOIPENCIIEHHOCTH, HO OHHU
JUUIsl BBIBOJIA HE MPUHIIMIUANIBHBI). BUIHO, 4TO uepHas
KpHUBasi UICT CYMIECTBEHHO HMKe naHHbiX IceCube. Boi-
BOJI OTCIOJIa TIPOCTOM: TalaKTHUKHU CO 3BE31000pa30BaHU-
€M CHoCOOHBI MOPOAUTH OT cuibl 20-25% oT Toro
HEHUTPUHHOTO MOTOKA, KOTOPHIH BUIUT IceCube. Takum
00pa3oM, Ha OJTHU TOJBKO TATAKTUKA aCTPOPU3IUIECKUE

HEHUTPHUHO HE CIUIICIb.
hadronic y-ray emission normalized to best-fit non-blazar EGB
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Puc. 6. CpaBHEHHE MOTOKOB TaMMa-U3JIy4YeHUs (KpacHvle AUHUU U

mouku) ¥ HEHTPHHO BBICOKOW SHEPTHU (uepHble AuHUU U MOYKU).

Jlunuu TOKa3bIBAIOT TCOPETUUCCKU OKUIAEMBIC ITOTOKH, OTHOPMHUPO-
BaHHBIC HAa U30TPOITHYIO KOMIIOHCHTY I‘aMMa-(bOHa (OHa IPpUMEPHO B
7p8_3 HUKE KpACHbIX mouyeK, KOTOPbIC MOKa3bIBaIOT IIOJIHOE raMMa-
H3JIY4YECHHUEC, BKIIIOYAIOIES U TOYCUHBIC I/ICTO‘-IHI/IKI/I). l"paq)m( u3 00-
cyxnaemoit craten K. Bechtol etal., 2015. Evidence against star-
forming galaxies as the dominant source of IceCube neutrinos

B 3TOM, Ha mepBBIi B3MMIAA, MECCHMUCTHYHOM BBIBOJC
€CTh U Xopomas BecTb. ToT (pakT, 9To HEHTPUHHBIH HOH
OT TaKUX T'aaKTUK HEBEIIUK, TOBBIIIAET ITAHCH YBUIETD
B OyZIyIieM TOYEYHBIC MCTOYHHKH HEWTPHUHO — a BEIb
9TO Kyna uHTepecHee. Eciam Ob1 HEHTPUHO yHaIoCh CIin-
caTh Ha ()OH, TO IIAHCHI HA TaKOE€ HAOIIIOJAEHHE 3aMETHO
061 cHu3WIUCh. OTpHULIATENBHBINA pe3yabTaT ceidvac mo-
JIOTPEBaeT HaJekKAy Ha Oojee BaXKHOE OTKpPBITHE
B Oymy1iem.

IlepcnekTHBBI

Hefitpuanas actpodmusnka ceiftuac Ha B3iere. Beemnen-
Hasl CTaja JOCTYITHA HaOJIOJCHUIO Yepe3 BBICOKOIHED-
TeTHYECKHE HEHTPHHO BCETO Mapy JeT Has3aj, HO yXKe
ceifqac, HECMOTPSI HA CKPOMHYIO CTAaTHCTHKY, HIET IO-
TOK MyOJMKanuid ¢ OYeHb JIIOOOIBITHBIMHU pe3yJbTaTa-
MU, KOTOpble 03 HEHTPUHO HE TOJIy4UTh. JTO HAIpaB-
JICHWE UCCIIEZI0BaHUil peICTaBIsIeT co00il HOBYIO, 1aB-
HO OXMHIAaeMyl0, HO TOJBKO ceifuac pealn30BaHHYIO
KOMITOHEHTY BCECUTHAIILHOTO MOJX0/[a B aCTPO(H3UKE.
[Toka uto craTHcTHKa acTpOPU3NUECKUX HEHTPUHO BbI-
COKHUX dHepruil oueHn Hepenuka. Ho, k cuacTeio, cutya-
st OyAeT OBICTPO MPOTPECCHPOBATH C KAXKABIM T'OIOM.
[ponomxkaer Habop manabIX IceCube, a Bckope Ha mO-
MOIIb €My HPHUAYT M JpYyTue HEHTPUHHBIC TEJICCKOIBI.
ANTARES ceiiuac npespamaercas B KM3NeT, Ttoxe
00beMOM B KyOMYECKHH KHJIOMETp, W OH HadHET IIO-
CTaBJIATh COIOCTaBUMBIN 00BEM JIaHHBIX MO HEHTPHHO
CBEPXBBICOKMX 3Hepruil. B o3epe baiikan ¢ npouuioro
roza paboTaeT U MOCTEIEHHO Pa3pacTaeTcs YUCTO POoc-
cuiickuii Toka HeWTpuHHBIH Tenmeckon Baikal-GVD
(GVD = Gigaton Volume Detector), koTopsiii, 6maromia-
P OTMEHHBIM ONTHYECKHUM XapaKTEPUCTHKAM O3epHOMN
BOJBI, YK€ CKOpo Oyner crnocoOeH TOTATaThCs
¢ IceCube. Hy u cam IceCube Oymer pacmmpsarscs —
MecTa B aHTApKTHYECKOM JIETHUKOBOM ILIUTE Oojiee yeM
JocratoyHo. DU3NKK cevac HaIeIWIINCh YKe Ha 00beM
B 10 kyOM4ecKHUX KIJIOMETPOB, HO, IIPaBIa, TaKOH Mpo-
eKT MoTpedyeT 3HAYMTEIbHOIO BPEMEHH Ul peann3a-
nun. Tak wium uHaYe, HO, BO3MOXHO, NepBble TPOMKHE
OTKPBITUSI B HEUTPUHHOM acTpOQU3UKe MOCIEAYIOT yiKe
Yyepe3 HECKOJIBKO JIET.

Aemop: Heopo Heanos,
Kanouoam Qusuko-mamemamuyeckux HayKk

Hcemounuk
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M43

1300 cBETOBBIX JIET
.3 CBETOBBIX TO/a

Hcropus

B Hacrosmiee BpeMmsi ¢ (pU3MUECKONH TOYKM 3PEHUS
M43 o0prqHO cunTaeTcs yacThio M42, HO ucTopude-
CKH e€ TIPUHSITO pacCMaTPUBATH KaK OTICIBHBIN 00b-
exT. B 1733 rony ¢panity3ckuii actponom Kau-YKak
ne MepaH cTal TEpBBIM YeJIOBEKOM, OIMCABIIAM
ATOT OOBEKT: «SIpKas TYMaHHOCTb BOKPYT 3BE3IBL,
moxoxast Ha atMocepy Hamero ConHma, ecinu Obl
OHa ObUTa TOCTATOYHO TIOTHOW W SPKOW JIJIsi HAOII0-
JIEHUs C TAKOro pacCcTosHUsD. O4eBUIHO, YTO B CBO-
€M yMO3aKIF0ueHIN PpaHIly3 ObUT JaNEK OT HCTHHEI -
€r0 MBICITH MTPOCTO OTpaXkaJld HanboJjee pacmpocTpa-
HEHHBIE acTpodusmueckue Bo33peHus XVIII Beka.

Mecche no6aBmn M43 B cBoit karanor 4 mapta 1769
rojia, B TOT ke JieHb, 4T0 U TymanHocTh Opuona. OH
oxapakrepu3oBan M43 kak «MaJCHBKYIO 3BE3]Y,
OKpYXEHHYIO TyMaHHOCTBIO®». [lo3xke, B 1771 rony,
OH BBIIIOJHWI U MEPBYIO OOLIEAIIYIO 10 HAc 3apu-
coBKy M43.

B 1783 rony VYumesm I'epmens omumcan M43 kax
«HEOOJIBIIYIO OKPYTIIYIO 0eNECyI0 TYMaHHOCTb, CJIET-
Ka kacaromrytocst TymanHoctn Opuonay. M3 Gomee
MO3JHUX HAONIONEHUI OH TPUIIET K BBIBOJY, 4YTO
«lIeHTpajbHas 3Be3ga M43 He MMeeT OTHOILICHHS K
CaMOW TYMaHHOCTH U CBETUT CKBO3b HEE, CIIOBHO JIy-
Ha 4depe3 obnaka». CeiH Ywunbama, J[xoH [epiiens,
CTall TIEPBBIM, KTO OOHAPYXKHUI «XBOCT» K CEBEpYy OT
M43 u yBUIEn HECKONBKO TEMHBIX MPOXKHUIOK B Ca-
MOW TYMaHHOCTH.

He o6omutock B 3T0 BpeMs M 0e3 OTKPOBEHHBIX 3a-
omyxnenuil. Tak, Hampumep, 3HaMeHHTHIH Jlopn
Pocc Boobmie otHéc M43 K ceMEHCTBY CIMPaTIbHBIX
TyMaHHOCTEH (T.€. COBPEMEHHBIM SI3bIKOM — Talak-
THUK), 4YTO, KOHEYHO, HE UMEJIO0 HUUYEro OOIIEro ¢ pe-
QIBHBIM TIOJIOKCHHEM Jiell. B0O3MOXHO, BEJIHKOTO
HaOmromaTenst BBena B 3a0NMy)KICHHE XapaKTepHas
¢opMa TYMaHHOCTH, HAIlOMUHAIOIIAS  3aIATYIO.
Jlums B 1870-X rojax OKOHYATENBHO YAAJIOCH CHSTh
BONPOC OTHOCHUTENBHO (u3uku o0bekta — M43



http://www.astronet.ru/db/msg/1347165

MIPU3HAIN HeoTheMJeMon dacThio Bemmkoit Tyman-
Hoctu OpuoHa.

Actpopusnueckuii B3riasja

M43 kaxercsa otrmenéHHoM oT M42 TONBKO H3-3a
HAJIMYMS MOIIHBIX TEMHBIX Ta30IBUICBEIX OOJIAKOB,
PacIONIOXKEHHBIX Ha MepefHeM (hOHE MO OTHOIICHUIO
K KOMIUIEKCY TyMaHHOCTeH. M43 ocBemaercs u
WOHU3HUPYETCS OYEHBb TOPSUIEeH MOJIOAOW NEPEMEHHON
NU Ori, koTopas emé He BBIILIA Ha TNIABHYIO MMOCIIE-
JIOBaTeIbHOCTh Auarpammsl I'epuimnpyHnra-Paccena u
OTHOCHUTCA ceiluac K crHekTpaibHoMy kiaccy O7.
CBoif Oiieck OHa M3MEHSET HEPETYIPHO B JHANa30He
ot 6,5 1o 7,6M.

B 2001 romy O’demn obnapyxun B M43 nBa o0bek-
Ta, KOTOpble, Hpe}Z[HOJIO)KI/ITeJILHO, MOFYT ABJIATBHCA
MPOTOIUTAHETHBIMU Ta30MbIIEBEIMH  JTUCKAMU. OTH
00pa30BaHUs BOKPYT MOJIOJIBIX 3BE3]] B HEJAIEKOM I10
aCTPOHOMHUYECKUM MepKaM OyaylieM MOTyT TpHBe-
CTH K (POPMHUPOBAHMIO IUNIAHETAPHBIX CHCTEM.

I'mybokue wH(ppakpacHble HW300pakeHUs TMOKa3bIBa-
10T, 4TO CKoIieHne «Tpamenus», pacroyiokeHHOe B
neHTpe M42, moxXoauT Ha I0ro-3amajieé BIUIOTH JI0
M43. Ouznueckuii pasmep TymanHoctn Mepana co-
CcTaBisieT 2-3 CBETOBBIX T0/a, €CIU HMCKIIOYUTH W3
paccMOTpeHHs] HAONIOJAeMbIe B CEBEPHOM U 3araj-
HOM HanpaBJI€HUU TPOTSHKEHHBIE Ta30BbIE «XBOCTHIY.

Hao6.aroaenuns

M43 MOXHO YBUAETH NPH HOMOIIX OOBIYHOTO TOJIE-
Boro OuHOKIs 10x50 B BHIe OJIETHOTO TYMaHHOTO
CBEUEHUsI BOKPYI «LEHTPAIbHOW 3BE3/bD» CEIbMOI
BEJIMYMHBEL. TyMaHHOCTH OT/eNieHa OT M42 6onbmmm
TEMHBIM IIPOMEKYTKOM OK0s0 3’ mupuHOi. Dopma

ra . -

S
3ansTon, BrepBble onucanHas CeKKH, 3aMETHA YXKE B
HeOombimue 120-MM pedpakTopsl.

350-mM pedaekTop mokaxer M43 B BHIE SAPKOH Ty-
MaHHOCTH M TIOMOXKET BBISIBUTBH, MO KpalHell mepe,
TpHU TEMHBIX «3alMBa» B €€ BOCTOUHOHM yactu. Kpome
TOoro, B M43 MOXHO TOMBITATECS PA3TISAECTh TPH
CIa0BIX 3BE3OYKH — MEpBasi PacIoio’keHa B TEMHOM
00JIaCTH K 3amafy OT «LEHTPAIbHOI 3BE3/bD», BTOpast
— Ha CEBEPHOW OKOHEYHOCTH «3aIlsITOW», a TPEThS —
Ha 10’)KHOM oKkpamHe M43.

OmnpenenéHHbIil CMBICT TIpu HaOmoaeHun TymaHHO-
cti Mepana umeer npumenenue H-p punbTpa, KoTo-
pblﬁ TO3BOJIMT BBIABUTHL HCKOTOPBIC MHTCPECCHBIC JIC-
TaNd CTPOSHHS, HO, IIPU 3TOM, 3aMETHO CHHU3UT KOH-
TPaCT MEXIy TEMHBIMHU «3AJIMBAMH» U SIPKOM «3arrs-
Toi». OOmMHA BUIUMBIA pazmep M43 mpu 3TOM co-
craBisieT 6° X 3,5,

B HenocpenctBeHHO# Onuzocte 0T M43 MOTyT OBITH
HaieHbl 17 mepeMeHHbIX, HO TOJIBKO O/IHAa U3 HUX —
paHee yxe ynomsHyTas «ueHTpainbHas»y NU Ori, jer-
KO JIOCTYITHA JJIsl JJFOOUTENbCKUX HAOIOJCHUN aaxe
B HeOonblnmue TeNeckonbl. [l oOmamatenei ke
KPYITHOH ONTHKH MOXHO mopekomennoBath NQ Ori
(12,1m — 14,2™), MU Ori (13,8™ — 15,8™) u MS Ori
(13,8™—16,6™).

Aoanmuposannbwiii nepe6oo Knucu:
Stoyan R. et al. Atlas of the Messier
Objects: Highlights of the Deep Sky —
Cambridge: Cambridge University Press,
2008.

2. Pocmos-Ha-[loHy

CneunanbHo ans xvpHana «Hebocsoa»




30opascmeyitme, Cmanucnag! Ilepewviit 6éonpoc pyopu-
Kku «Humepenvio» mpaouyuonen — pacckaycume no-
Jcanyiicma 0 mom, Kak nauanocb Bawe yeneuenue
acmponomuen? Ymo npueeno Bac k moii 3ameua-
menvhoit Hayke?

Jlo6psiii geHb!

HHTepec K aCTpOHOMHHM MOSBUIICA B ACCATHICTHEM BO3-
pacte. Camble paHHUE BOCIIOMHMHAHHUS: COOOIICHHE Ha
TB o nanennu xometsl Illymelikepa-Jleu-9 nHa IOmu-
Tep, acCTPOHOMMYECKHE CTaTbu B XypHane «Hayka u
JKU3HBY». 3aTeM NpPUIETENId KOMEThl XHaKyTaku U Xei-
na-bonma. Torjga ke MOSBUIICS NEPBBIA MHCTPYMEHT:
ounoOKIE 20X60, U 51 HaYan XOJUTh B aCTPOHOMHUYCCKUE
KPYKKH.

Ilouemy Bac max npuenekna HayKoémkas acmpoHo-
mua? Yem obycnoeneno maxoe cmpemieHue — npu-
POOHOUL N110603HAMENLHOCIBIO UAU UCKPEHHUM Jice-
JlaHueM  pazeueamv  ACHIPOHOMUIO KAK  HAyKy?

B niepByto ouepesib 3TO ObLIO JKeJIaHHE CAMOCTOSTEIIHHO
ybOenuTbes B Tex (pakrax, YTo HanKMcaHbl B KHUTaX. [1po-
CJIEINTh COJIHEYHYIO aKTHBHOCTH (IIOCTPOUTH Trpaduk
yucna Bosbga), METEOpHYIO aKTHBHOCTb, NEPEMEHHbIE
3B€3/Ibl, IIyTh aCTEPOUIOB U KOMET, COOBITHS B CHCTEME
cnyTHukoB lOmmrepa. 3arem XejmaHue clenaTbh camo-
CTOATENILHOE OTKpBITHE. A yXe MO03[HEe NOSBUIOCH
KeJaHWe IONHATh OOmUil ypOBEHb HAYKOEMKHX
HaOmonenuit B Poccun u O6mmwkHeM 3apybOexne. B 3a-
nmaasaeix crpaHax (EBpoma, CIIIA, Slnonus, ABcTpanms)
BBICOKHH ypOBEHb HAYKOEMKOW JFOOWTEILCKOM HaOIIIo-
JaTesnbHOM actpoHomuu. A B Poccum, KoTopast 3aHUMa-
eT 11 4acoBBIX ITOSICOB, €CTHb OOJBIION MOTEHIIAAN IS
HaOJII0ZICHU I aCTPOHOMHYECKUX SIBIICHHH.

B cpeode nwoumeneii acmponomuu Bul, ¢ nepgyio oue-

pEOb, U36ecCmHbl C6OUMU MHO2OUUCTIEHHBIMU OMKDPbl-
muAmMU HOBBIX MAJIbIX NlAHEmM — acmepoudoe. Houe-

h . »?' " { ﬂ'l
sl il oo d 2y

My Bol eviOpanu umenno ux ¢ xaue-
cmee 0CHOBHO20 HANPAGIEHUA CBOell
HayuHoll deamenvhocmu? Beds none
014  NOMEHUUATILHBIX  OMKPLIMULIL
00CMAamo4YHO WIUPOKOe — ON HOBbIX
nepeMeHHblX 00  IK30NNAHEMm...

Bosnbiioe 4mcno OTKPHITBIX acTepou-
JIOB CBSI3aHO C JIOBOJIBHO JIETKUM HX
OTKpBITHEM Ha MOMEHT paboThl. Ceil-
Yac 3Ta 3a7a4a 3HAYUTENBHO CIIOXKHEE,
T.K. aBTOMaTH4deckue o030per "Pan-
STARRS" u "Catalina" 3a mocnengune
5 5eT OTKpHUIM OOJBIIMHCTBO SIPKHX
acTepon W3 IJIABHOTO I0sica acTepo-
unoB (Bce uro spue 20 3B. Ben.). Ha
OJIHOHM KaKOH-TO KOHKPETHOH TeMaTu-
Ke HaOJII0IaTeIbHOW aCTPOHOMUM 5 HE
ocTaHaBIuBalOCh. OTKpBIBal HOBBIE,
CBCPXHOBBIC, BHCTATAKTUYCCKNEC HOBBIC, KaTAKIIU3MHUYC-
CKHE U TIepeMEeHHbIC 3Be3bl (B Xxome 0030pa NMW ObI-
JIO OTKPHITO HECKOJBKO COTEH IEPEMEHHBIX 3BE3l, HO
OHHU B UTOTe He ObUTH omyOnuKoBankl). [IpoBonumu ¢o-
TOMETpHUYECKHEe HAOIIONCHUS U SK30IUIAHET B TECTOBOM
pekuMe. 3aHMMAaroch HAOIIOACHUSAMH METCOPHOH ak-
TUBHOCTH M TEOMarHUTHBIX Bo3MylieHHH. [To Mepe BO3-
MOJKHOCTH HAOJIO/Ial0 KOMETHI M 3aKyCKH PaKeT ¢ OTe-
YECTBCHHBIX KOCMOJIPOMOB.

Hackonvko mue uzeecmno, Bol aensemece compyonu-
kom obcepsamopuu «Ka-/lap». B nauane z200a na
Acmpogpopyme zo6opunoce o unancosvix 3ampyone-
HUAX, € KOMOPLIMU CHOINKHYIACL 006cepsamopus.
Yoanocv nu  pewmuumv  6o3nuxkwiue npoodnemvr?

Ha, mpobnema OblTa BpEMEHHO peEIICHA MOIICPIKKOM
BCEX HEpaBHOAYIIHEIX K cyap0e oocepBatopuu. Tak ke
MBI CHU3WIN 3aTpaThl (YMCHBIIMIN €XEMECSTIHYIO
OILIaTy CIIyTHUKOBOro MHTepHeTa, 110 KOTOpOMYy IIpo-
UCXOJNT TIepechllika CHUMKOB, cMeHUB Tapud). Habmro-
JICHUsI Ha 00CEPBATOPUH HE BEJIUCH YXKe 2 rojia; BHaYaIe
CJIOMAJICSI CIIyTHHK CBSI3H, 3aTEM IPOU3OIILIH TepeOou ¢
nojauen aneKkTpuyecTBa, MHOTO 4dero... [locie sHBaps
2016 roxa, mel Hageemcst, uTo TAY 3apabotaeT B mpex-
HEM peKHME.

Kakue nepcnexmuevt Bvi eudume ona pazeumusn
Haykoémkou acmponomuu 6 Poccuu?

VY mobuTenbckoil HaykoeMKo# actpoHomuu B Poccun
MHOTO TIEPCIIEKTHB: METEOpHast aKTHUBHOCTH (3TH
HaOIIOIeHNS He TPeOyI0T HHCTPYMEHTOB!), OTKPBITHE U
HCCIIeIOBAaHUE TEPEMEHHBIX 3BE3]l U TPAH3UEHTOB, (O-
TOMETpHS KOMET.

Mooiceme nu Bovl nazeamo ceds nwodumenem acmpo-
Homuu? Habnwoaeme nu xomv unozoa Heoo Hne 6
HAYYHBIX WUeNsAX, a nomomy, umo Xxouemca?

Ha, naxe xornma padoraer poOOT-TenecKorn no o63o0py
MueuHoro Ilytn B momckax BCHBIIIEK HOBBIX 3BE3X C
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YIOBOJICTBHEM BBIX0XKY Ha JIECATOK MUHYT IIOCMOTPETh
KpacoTsl Hameli ['amaktuku mpocto rmazom. Habmrome-
HUSI METEOPHOHW aKTUBHOCTH NPHHOCHUT OOJBIIOE 3CTe-
TUYECKOE yI0BONIBCTBUE. Pa3 B Mecsll (Jalle He MO3BO-
JISIOT MOTOJHBIC YCIIOBHS) YCTpauBarO BBIE3/BI C Teje-
CKOIIOM B TEMHBIE MecTa JUIs IPOCMOTpa OOBEKTOB Jia-
JIEKOTO KOCMOca (TyMaHHOCTH, TaJaKTHKH, 3BE3/HBIC
ckoruteHus). HabnroneHns: nosipHbIX CHSHUM M 3arryc-
KOB PaKeT B OCHOBHOM SBISIOTCS YIOBIJICTBOPCHHEM
3CTETHYECKOT0 MHTEpeca.

Kakoe u3 ceoux omkpvimuii Bot cuumaeme naubonee
BHAYUMbBIM U 3AROMUHAIOWUMCA U Rnouemy?

OtkpeitTue HoBoit Ctpenbia 2012 Nel. Ha 310 OTKpBHI-
THe OBUIO MOTpaueHO 4 Mecsla HEMPEPhIBHBIX HAOJI0-
nennit (¢ 1 suBaps mo 21 ampens 2012 roma) - xorma
npoxun Ha rope B CAO PAH psagom ¢ BTA. Kaxnyro
HOYb 0030p Ha ocHOBe MOHTHPOBKH HEQ-5Pro ¢ xame-
poit ST-8300M u oOwexktuBoM Canon 135mm/2.0L
canman go 10 000 kBagpaTHBIX TrpamycoB Heba (1/4
3BE3IHOTO Heba) - MPOrpaMMy aBTOMATH3AIMH CHEMKH
coznan Bacwnuit Bepummnun. Kaxnapii aenp nocie
HAOIOAaTEIFHOW HOYH TMPUXOAMWIOCH MPOBepsTh 10 10
MJIH 00BEKTOB C spKocThio 10 14 3B. Benm. [IpemBapu-
TEeTbHYI0 00pabOTKy nenana MporpaMma, HamucaHHas
Kupummom CoOKOOBCKHM, a 3aTéM MHE HY)KHO OBLIO
MIPOBEPUTH BCE TOAO3PHUTEIbHBIE 00BeKTHl. PaboTa muta
0e3 BBIXOJHBIX, TOJIGKO C TIEpephbIBAMH HA HOYH C CO-
BCEM IUIOXOH morojgoi. BbeIBamo, 4ro cHuUMaiau HeO0O
Jaxke B JBIPKAX MEXIy OOJaKoB WM HA YXKe OYCHb
CBETJIOM paccBeTHOM Hebe. Joxkuiics crath B 8 yIpa, a
yke B 12 4acoB HY)XHO OBUIO BCTaBaTh, YTOOBI YCIETh
00paboTaTh CHUMKH MPOMICANICH HOYH U TOATOTOBUTH-
¢ K clenyrolei HaOmoaTenbHoi Houn. KoHKypeHIus
B OOJIACTH OTKpPBITHS TalaKTHYCCKHX HOBBIX 3BE3](

OYEeHb BBICOKas. BONBIIYyI0 4acTh HOBBIX 3BE3J OTKPHI-
BAIOT SITOHCKHE JIOOUTENH acTpoHoMur. Ho 21 amperns
2012 roma HaM TMOBE3JI0 TEPBHEIMH 3apPETUCTPUPOBATH
00wvexT 9 3B. Ben. B co3Be3nuu Ctpenbiia. OTKpbITHE
OBUTO CHETAaHO MPSIMO Ha KPalo BO BCEX CMBICIAX: OCTa-
BaJloch Bcero 6 JHEH 10 KOHIA MOE3JKH, YTO JJIUIACh
120 nHel, a 0OBEKT BCIBIXHYJI BCEI'O B COTHE MHMKCEISX
OoT Kpas Kkazapa! DMOIMOHAJIBHOC HAMpPSHKCHHE OBLIO
OYCHb BHICOKHM. [I0TOMY 3TO OTKPBITHE U 3aIIOMHUIOCH
Ooubine Beero. Jla v ¢ HaydHOW TOYKHM 3pEHUS 3TO ObLI
OIIUH M3 CaMbIX OOJBIIMX BKJIAJ0B. ByKBambHO MecCsIl
Ha3aJ BBIIUIA MOApoOHAs paboTa MEeXTyHAPOIHOMH
TPYIITEl aCTPOHOMOB, B KOTOPOH OHH MOIPOOHO HCCIe-
JOBAJM 3TOT OOBEKT C IMOMOINBI0O MHOYKECTBA Pa3HBIX
KaK Ha3eMHBIX, TaK M KOCMHYECKHX obOcepBaTopuit
(http://arxiv.org/abs/1510.06751).

Ecmb nu y Bac kakasa-nudyos meuma, céa3annas c
acmponomuei?

W3 toro, uTo 4 emie He BUAET: BCIBIIIKA ralakTHYeCKUN
CBEpXHOBOW (oKenmarenbHO, He ciabee -5 3B. BelL).

U3 Goree peaaricTHIHOTO: YBUAETH 3aIycK ¢ baiikoHypa
¢ OJIM3KOTO pacCTOSHUA, a TaK ke 00pa3oBaHHE «MEIy-
3bI» OT 3amycka Ha pacctossHud B 2000 kM OT mioman-
ku. Hazmeroch, 9TO 3TO Bce peanm3yeTcs yKe B HIOHE
2016 roxa.

Kaxue yeneuenus, kpome acmponomuu, ecmov y Bac?
He moznu 661 But pacckazamb 0 Kakom-mo u3 Hux
nonoopoonee?

Panee akTHBHO 3aHMMAJICS MaparuIaHEPU3MOM. YUMIICS
nerath B [logMockoBbe, 3aTeM 00ydascsi TOPHBIM IOJIe-
taMm B KpbIMy, a caMocTOATENbHO JieTal B ApXbI3e
(CAO PAH). Cam s umero cTpax Hepen BBICOTOM, T.e.
KOTZa 51 CTOIO Ha Kparo KPBIIIM AOMa, HO B MOMEHT II0-
JIeTa ero HeT, T.K. OH IIOJIHOCTBIO KOHTponmpyercs. Ho
II0JIETHl HA MaparulaHe 3TO HACTOSIIUN SKCTPEMAaJIbHbIN
BHJ] CIIOPTAa M CaMbleé OMACHbIE MOMEHTHI: B3JIET U IO-
canka. Eme Bo Bpems oOyueHuss B KpreiMy, HeBepHO
paccuuTaB BBICOTY, Impoiien Bcero B 10 ¢cM Hax oTBec-
HOMW cKayoil (ropHoe Imiato) Ha ckopoctd B 40 kM/4 -
MIPUIIIOCH NPU3EMIISIThCA Ha IATYI0O TOYKY C BBITSHY-
TeIMH Horamu Bnepen. Ha Kaskase, yxe B mepuon ca-
MOCTOSITEIBHBIX II0JIETOB, OBUTM CIydal M CTOJIKHOBE-
HUH C Tropamu, NMPHU3EMJICHHSAMH Ha KpPBIIN JJOMOB H
rnocajkamMM Ha momajku pasmepom 10x10 meTpoB Ha
rope. Yxe Kak 3 roja He JIeTal0, HO HAJEICh, YTO eIlle
OyzeT BO3MOXXHOCTh BEpPHYTHCS K IAHHOMY YBJIEUCHHIO.

Ymo Bt mosceme nosicenams yumamensam jHcypHaia
«Heboce00»? Bawe nanymcmeenmoe cyoeo.

OTkpeiBaiite amst ce6st Mup Bo Beeit ero kpacote! SIcHo-
ro HeDa M yCIIeX0B B HAOIOJCHUSX !

CneuvansHo Ans xypHana «HebocsBoa»

Becepnosan Hukonan JéMuH



http://arxiv.org/abs/1510.06751
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Yacms 2. HncmpymenmainsHble HAONI00eHUA

HaOmonenust mepeMeHHbIX 3BE37, NMPOBEICH-
HBIe ¢ moMomsio [13C-kamep U 3epKabHBIX (hoToAarmma-
paToB, MMEIOT HAYYHYIO IICHHOCTH, €CITH IPOBOMISITCS
IOCTAaTOYHO PeryJsipHO. OCHOBHOE NPEHMYIIECTBO HH-
CTPYMEHTAIFHBIX HAOMIOACHUN B IOKYMEHTaJIbHOCTH.
OTO 3HAYUT, YTO TPOBECTH (HOTOMETPHIO HIydaeMoit
TIepEeMEHHOI 3BE3/IbI MOYKHO HE OJHH a3, a HECKOJIBKO,
B J000e Bpems. [logoOHOE HEBO3MOKHO MPU BU3Yallb-
HBIX HaOmoneHusx. OJHAKO, BU3yabHbIE HAOIOACHUS
00a1aloT HEeKMM POMaHTH3MOM — HaOirojarens 00-
aeTcss co 3BE3AHBIM HEOOM M BHAMT B IIpolecce
HAOJIOICHUI YTO MPOUCXOAUT cO 3Be370i. HemocraTok
BU3yaIbHBIX HAONIOJCHUH B MX CyOBEKTHBH3ME, T.C.
MIPOBEPUTH «IIOBEICHIE» TOH WM WHOU 3BE3MbI B JaH-
HBIH Bedep HEBO3MOXKHO. BTopoe mpemMyiecTBo WH-
CTPYMEHTAIFHBIX HAONIOJACHUH — BO3MOXHOCTH aBTO-
MaTH3aIuu paboTHL.

WNHorma y MeHs CIIpaluBaloT, YTO JAIOT HaOJIrO-
JISHHS TIEPEeMEHHBIX 3BE3, Bellb MPUXOANUTCS Ha HaOIIFO-
JIeHUs] U X 00pabOTKy C OTIPABKOW JIAaHHBIX B pa3iivy-
HbIC OpraHU3alld TpPaTUTb MHOI'0O BPCMCHH. A BCeraa
OTBEYAl0, YTO TAaKUE HAOJIOACHHS AI0T PaJocTh U yIO-
BJIETBOPEHHE OT Mpolecca TPyla U CaMHX Pe3yJbTaToB,
omymacuib, 4YTO BbINOJJHACIIL HEYTO IOJIC3HOC IJIA
Haykd. B mepByro ouepens 3TO Kak X000W I IYIIH.
Ho yHuKanpHOCTH Takoro Xo000M B TOM, YTO OHO JIBHTa-
€T BIIepell aCTPOHOMHIO KaK (hYyHIAaMECHTAIbHYIO HAyKYy.
Kax BpIpazuics mMoi cTapliuil OpUATENb U COPATHUK
N.C. BproxaHoB: «JT0 HaOIIOOCHHUS W HCCICIOBAHUS
(aHaTa-TPYJOTONHKA IS Y.

B 2006 romy st mpuoOpen CBOIO TEpPBYIO M3C-
kamepy Meade DSI Pro u 20-cMm Teseckon-pediekTop.
ITocne HekoToporo oOy4eHHs NPUCTYNWI K M3C-
HaOJMIOIEeHUsIM TIepeMeHHBIX 3Be3a. [lopajoBana ToOd-
HOCTh (poromerpuu aist 3Be3q 13-14 Benuumusi: 0.01-
0.02 3B. Benm. YauBmia Bo3MOxHOCTH ¢ [13C-xamepoit
PETUCTPUPOBATH 3BE3bI 1O 19.5 BenWYHHBI, TOTAA Kak
BH3YaJIFHO Ha TIpejelie BUIHBI 3Be3NbI He ciabee 12.5
BEJIMYUHEIL.

[lepeuncaio OCHOBHBIE LENH MHCTPYMEHTAIBHBIX
HaOIIOICHUI TTepeMEHHBIX 3BE3/I:

e HaGmoneHust HeMccaeJOBaHHBIX M MaJOU3y4eH-
HbBIX 3BE€3J], HANIPUMEP 3alO0AJO03PCHHBIX B IICPEC-
menHocTH NSV-00bektoB u3 karamnora GCVS.
Crnucok Takux 0OBEKTOB MOXHO MOJIYUHUTh, CHIE-
JaB cooTBeTcTByrOmmMi 3ampoc k VSX. Ilens
HaOJIOIEHNH — OTIpeJieNieHne W yTOYHECHUE TH-
IIOB NIEPEMEHHOCTH, TPEesioB KoJeOaHUH sSpKo-
CTH, IEPHUOJIOB (LIMKJIOB) M3MEHEHUS IPKOCTH.

e  OmpeneneHne 3KCTPEMYMOB MEPEMEHHBIX 3BE3]1
(MOMEHTOB MakCHMyMOB W MHHHMYMOB). JTO
HEOOX0AMMO /ISl N3yUYEeHHUs BapHalMii IIEpHOJIOB
BO BPEMEHHU Ha OCHOBaHWH aHann3a ocraTkoB O-
C(E) mwmu O-C(T). 3mece O — MOMEHT dKCTpe-
MyMa, OIpenesieHHbI u3 HabOmomenmit, C —

pacyeTHbII MOMEHT 3KCTpeMyMa, E — mopsiiko-
BBI HOMEp JKCTpeMyMa, I- Bpems. Hampumep,
HaOJIONCHUST 3aTMEHHBIX HEPEMEHHBIX MOYKHO
otnpasiiTh B Yemickoe ActpoHoMuueckoe O0-
nrectso (rpynma B.R.N.O.)

e [loucku HOBBIX NEpeMEHHBIX 3Be3A. boipminH-
CTBO TIEPEMCHHBIX 3BE3/l OTKPBITO aBTOMATHYE-
ckumu o63opamu, Hampumep, CRTS. Ho umeer
CMBICNT HaOIIONaTh ¢ XOPOIINM TIpenenoM (cia-
6ee 15) B paiione Muewnoro Ilytn, kyna CRTS
HE 3aXOJHT, a TaKKe 110 CKJIOHEHHIO BhIme +72
IpasycoB.

e [larpynupoBaHue BCHBIMIEK KaTaKIN3MHUUYECKHX
nepeMeHHbIX 3Be3[. [Ipouecchl, MpUBOASLINE K
TaKUM BCITBIIIKAM, 0 KOHLIA HE M3YYEHbI, TAKXKE
3a4acTyl0 HEU3BECTHBI IMEPHOJBI MEXKIy BCIIBIII-
KaMH MHOTMX 00bekToB. HaOmiozeHust Takux
3Be3]] He TpeOyeT MHOTOYacoBBIX HAOIIONCHHN B
TEUCHHE HOYH, JIOCTATOYHO B3IVISIHYTH OJIUH pa3
B KaKOH SIPKOCTH HAXOIWTCS Ta WM WHAas 3BE37a.

B kauectBe mpuMepa BO3MOXHOCTH CKPOMHOTO
000pyIOBaHMs, NPHUBELY HECKOIBKO pe3ybTaToB
[I3C-nabmonennit. Ha puc.l mpuBeneHs! pe3ynbTaThl
moux [13C-nHabmrofeHuil 3aTMeHHOM mepeMeHHon VSX
J212630.7+125640, otkpeiToii Jleonunom Enennbim
(xomanma ISON):
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C = 2455051.45 + 2111897 *E 2MASS 212630753+1256404 by [ Sergey (Belarus) 200-mm Hewton, ced

Puc.1

B xypHame «llepeMeHHBIC 3BE3MbI» BHINUIA He-
OonpImas CTaThsi C pe3ylbTaTaMH HCCIEHOBaHUS ST
Manoit Measeauupl Ha ocHoBanuu wMoux II13C-
HaOmomeHuit W JgaHHBIX ¢ Qortomtactun [ AWIIIT
(mabmoaenwust bproxanosa 1.C.).

Puc.2



http://var2.astro.cz/brno/protokoly.php
http://www.astronet.ru/db/varstars/msg/1247612

Ha pwuc.2 mpuBeneHa KpwBas 3aTMEHHON CHCTEMBI B
Ledee ¢ nmedopmanmeii xpuBoil m3-3a nperdyromero
IIATHA 10 JWCKY 3Be3nsl. Ha pumc.3 mokasaHa OTKphITas
MHOH HOBas nepeMeHHas tuna aenbra [ura:
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Puc.3
[IpuaTHON HEOXUAAHHOCTBIO CTaNo OTKphITHE 11
¢despanst 2011 roma Bempimku 3Be3nsl Tama UV Kura ¢

~21 mo 13 Benu4WHBI B CYNTAaHHBIE MUHYTH (puc.4) B
cossesauu Ledes (RA=00:26:41.6 DEC=+83:24:07.9).
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Puc.4

B 2011 romy MmHOH mnpoBeaeHa cepusl yAaJeHHBIX
HAOIOICHUH KaTaKIM3MUICCKUX MTEPEMEHHBIX 3Be3]] Ha
yaaneHHoit obceparopun Tzec Maun (New Mexico,
USA). HabmoneHus 10 KoHla He 00paboTaHbl (Haxo-
JsiTest B apxuse). B pesynbrare HabmoaeHuii 30 sHBaps
2011 r. 3adukcupoBan BenblKy Karaknudmsl Var80 Per
o 14.2 Ben., nponymeHnyto Habmomateasimu AAVSO.
14 suBaps 2014 r. ynanoch 3adUKCHpPOBATh BCIBILIKY
FN And mo 13.8 Ben. 14 mexadpst 2010 r. 3acék Bembili-
Ky kKarakiau3Mbl NN CAM c nomoueio ynanensoro 180-
MM Teneckorna B oocepBatopun Tzec Maun (USA).

O cBoeii muppoBoit pororeke meuran ¢ 90-x ro-
noB. Opraan3anust GOTOTEKH BCEro Heba 1Mo SIPKUM Iie-
PEMEHHBIM 3Be3[laM C IOMOIIBIO TUICHOYHOTO (hoToamn-
mapaTta okasajach JEJIOM BeChMa HaKJIaTHBIM, W I pe-
IIHJT TIOJTOKJATh «I0 JIydmuxX Bpemen». U Bot, B 2010
roy TpuoOpen CcBOW TepBbId MHU(PPOBON 3epKabHBII
ammapar Nikon D60. IMocime HeKOTOpOro OOydYeHHS H
TECTOBBIX CHEMOK MPUCTYMIJI K (OTOMATPYIIIO BCETO
CEBEPHOTO TONyHIapHst ¢ 00beKTUBOM «Zenitary 2.8/16.
Ha nosne 3penust mopsizka 70 rpaycoB Ha npejelie BUJI-
HBI 3Be31bI 10 ~8.5 ¢ skcmosunmeii 30 cex. Beé HeOO
ObUIO pa3/ieNieH0 Ha YYacTKH M Hadanach peryisipHas
cheMka B raw-gopmare. C 2011 roma Hawyan AOMONTHHU-
TEJIbHBIE TECTOBBIE CHEMKHU OT/ENbHBIX paiioHOB Heba C

mag

o6bextrBoM KO-140 (D=78 mm, F=140 mm). Ha mone
mpuMepHO 6 Ha 9 rpamgycoB Ha mpenene (GpUKCHPYIOTCS
3Be31bpl A0 13 BemuuumHbl. PaboTa ¢ ¢oroTekoir Oblia
ocranoBiena B 2014 r. u3-3a BeIxoza ¢oToamnmapara u3
cTpost 1 Bo3oOHOBeHa B 2015 1. ¢ Canon 400D. C storo
K€ ToJ1a JOTIOJIHUTEIBHO Hayall CHUMaTh BeChb MIleuHbIH
Iyts ¢ obbexktuBOoM «Gelios-44» (2/58), Ha none mo-
psaaxa 20 rpagycoB BUIHBI Ha mpeaene 3Be3asl 1o 11.5
BEJIMYUHBL. HekoTophie mpeaBapUTEIbHBIC MTPUMEPHI
MIPOrpaMMHON ()OTOMETPHU MTPHUBEICHBI HUXKE.

0.0 0.5 10 phase

C = 2438075.445 + 5.366341 "E

Puc.5

Ha puc.5 noka3ana aBromarnyeckasi ()OTOMETpUS
nedennsr aenpra lledes mo doronadmromenusm 2011
roga ¢ o0beTHBOM «3eHuTap». TOYHOCTH (PoTOMETpUH
JOCTAaTOYHA ISl OTIPEJEIICHUSI MOMEHTOB 3KCTPEMYMOB.
Ha puc.6 mpuBeneHsl pe3ynbTaThl MPOrPaMMHOM (QOTO-
METpUH SAPKOH nepeMeHHo 0eTa JIupsl mo GpoToHAOTIO-
nenusam B 2011-2012 rr.
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Puc.6

M Photo observations beta Lyr 2011 by L.Sergey Nikon D60 "Zenitar”

B Hacrosimee BpeMss MAET TpollecC aganTanuu
CHMMKOB Ha OOJBIINX MOJSX IJIsl 00CYeTa B JIMHYKCO-
Boit mporpamme VAST (aBrop K. Cokomosckwuit). Liens
— MaccoBast (POTOMETpHS BCEX 3B€3]l HAa BCEX CHUMKax
u cozmanue poromerpudeckoit BJl, Kk KOTOpoi MOXKHO
JIeTIaTh 3arpochkl U MOJydaTh (OTOMETPHUIO HEOOXOau-
Moii 3Be3nbl. Ha puc.7 noka3an pOTOCHUMOK IOJIsI &ib-
¢a Jlupsl. [y yBepeHHO# nporpammHoil oTomeTpun
BBIOMpArO 3Be3/bl 10 6 BEIMYUHBI, UMEIOIINE XOPOIIU
SNR Ha cHuMkax. Bosee ciabbie 3Be3/1bI OYCHB XOPOIIIO
OLIEHMBATh TJa30MEPHO C DJKpaHa MoHHUTOpa. IIpo-
rpaMMHast (JOTOMETpPHUSI OKOJIONPENETbHBIX 3BE3]] AaeT
OoJIpIIME OTPENTHOCTH (poTOMETPHH.

Kpome cosnmanust GortoTeku, akTuBHO (ororpadu-
pyro B mpsMoM Qokyce 20-cM TelecKkomna paiioHbl Heba,
«CoJIeprKallre» 3aroJ03pEHHBIC B MEPEMEHHOCTH 00b-
exTsl (NSV — 3B&3mp1). Tak, Ha «pemenue» NSV 14753
ObIIO 3aTpadyeHo OkoJio 15 Houeil. 3Be3ma okasanach
NpUHAJUIeKAIEH K HHTEPECHOMY THUILy MEePEMEHHBIX
AHBI (puc.8).




Puc.7

OOBIYHO TpOrpaMMa HaOJIOJACHUN COCTOUT U3 IBYX
yacreil. IlepBas wacth — (ororpadupoBanue Bcero
ceBepHoro nonymapuss 1 Mneunoro Ilytu. Bropas —
¢doronabmonenust NSV-3se3n. I13C-kamepa, Bepoil u
NpaBlOil OTCIYXHBLIass MHE 9 JIeT BBIIUIA M3 CTPOS.
ITockonbKy sI aKTHBHO BeAy IOMCKOBbIE pabOThI Ha
3BE3IHOM HeOe, IITaHUPYIO MPHOOPECTH ere OauH (-
poBoii ¢oroarmmapat. [IpenMyniecTBo UX - OTHOCHTEIb-
Has JCLICBH3HA MO CPAaBHCHMIO C ACTPOHOMHYECKHMH
[I3C-MaTpuniamu u OoNBIINE pa3MEPbl MATPHIL.

Kpome ¢oToHAOMIOACHUIT aKTUBHO HCIIOJIb3YIO

BO3MOXKHOCTH OJUI-CKail kKamep, CBOOOIHO TPAHCIUPY-

CR

14.00

IOIIMe B OTKPBITHIM moctyn u3oOpaxenus. KauectBo
9THX H300pa’keHHH HEBBICOKOE, MPUTOM €CTh CHJIbHBIC
nedopmanuu mosst, MPUBOJSAIIKME K CHIBHO JedopMupo-
BaHHBIM M300pakKeHUSIM 3Be37] Ha HEOOIBIINX OOBEKTAX.
Opnako, myTéM ycpeaHeHus 4-9 OTNEeNbHBIX CHHUMKOB,
MOXKHO IIOJIyYHTh NPHEMIIEMYIO TOUYHOCTH (poTOMEeTpuH
(mopsnka 0.1 Ben, wmm gaxke iyumie!). Ha puc.9 nokaza-
HBI pE3ylbTaTHl TIA30MEpHBIX HaOmomeHwit Hooit
Crpenbua 2015, mpoBeneHHBIX MHOH 10 apXUBHBIM
cHUMKaM oJui-ckaii kamepsl B New Mexico (USA).

Puc. 8 (snu3zy)

N5V 14753
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MNewton, Canon 400 D, exp.300s.
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Photo observations by |.5ergey (Belarus), 200 mm
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Puc.9

Ha puc.10 moxazaHbl pe3ynbTaThl IJ1a30MEPHOU
¢doromerpun nedenasr 3ta Opna, nposeaéHHOM bamto-
koM W.U. Kaxngas Touka Ha Tpaduke — pe3yiabTaT
YCpEIHEHUS] HECKOJIBKUX CHUMKOB.

KauecTBeHHass nporpamMHasi ()OTOMETpHs Ha Ta-
KHX CHMMKax 3aTpyAHEHa M3-3a HHU3KOrO KayecTBa Ma-
Tepuana u camoro opmara caumkoB (JPEG). Ho Bor
ria3oMepHasl (POTOMETPHS TOKa3bIBAET OYECHb XOPOIINE
pe3ynbTathl. [IpomMepsaTh 3BE3A6I MOXKHO 110 6.5, moartu 7
BEJINYMHBI B 0CO00 SICHBIC HOYHM, HE 3aCBEUCHHBIC JIyH-
HbIM CBETOM. [IpeumyIecTBO CHUMKOB € OJUI-CKall Ka-
Mep - HENpEephIBHBIEC IUIOTHBIE W OJHOPOJHBIC JTaHHBIC,
MOCTYMAIOIKE B TEYCHHH MHOTHX JIeT. B Oymymem
IUIAHUPYIO TAKXKe aJalTaIHI0 TAKMX CHUMKOB K pacyeTy
B nporpamme VAST. KoHeuHo, 1IaHChI Ha YCIIeX B 9TOM
Jiesie HeBEeJMKH, HO HEKOTOpask HaJIeXk/1a BCE-TaKU €CTh.
Puc.10 (snu3zy)

Benyuna

0502 0516 05730
Date

° Unfiltered w/V Zero-pt Prevalidated &
Obs by SIV

HaOmroeHusi mepeMeHHbIX 3BE3 MOXKHO OTIPAB-
JSITh B AMEPUKAHCKYIO ACCOIMAIIMIO HaOIoAaTeNe me-
pemennbix 38e3n AAVSO (www.aavso.org/vsx). TIpo-
KOHCYJBTUPYIO BCEX KENAOIIUX [0 BOMPOCAM OPraHu-
3anuu, 00pabOTKH HaOIFOICHIH.

Mup nepeMeHHBIX 3Be3J O4YeHb OoraTr M pa3zHoo0-
pazen. IlyTe HabrOJaTeNsI U MCCIEAOBATEISI OECKOHE-
yeH. HauuHaronm HaGIIOMATENAM U HCCIICIOBATEIAM
HE HY)KHO OOSAThCS CTYNIUTh HA TaHHBIH myTh. Jlep3aiite,
HaOIomalTe W OTKpHIBaiiTe!

CneuvanbHo Ans xypHana «HeGocsoa»

Eta Agl 2014 ron,
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http://www.aavso.org/vsx
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ranamuua Coninenois:

Bun ranaktukn M 104 HanmoMuHaeT OUISITY, IIOTOMY €€ W Ha3Balu rajdakTukoir «CoMOpepo». Ha kapTHHKE BUIHBI OTUETIIH-
BBIC TEMHBIC MOJIOCHI ITBUTH U SPKOE Tallo U3 3BE3]T M MIAPOBBIX CKOIUICHHU. [IpHuuHbI, M0 KOTOphIM ranaktuka CoMOpepo mo-
X0a Ha Uy — HEOOBIYHO OOJIBIION IIEHTPAIbHBIHN 3BE3IHBIA OAJIXK U TUIOTHBIC TEMHBIC MTOJIOCHI TBUTH, HAXO SIIUECS B
JTUCKE TAJIAKTUKH, KOTOPBIN MBI BHIUM ITOYTH C pedpa.

HWcrounuk: Caiim kocmuueckozo meneckona Xaoona (KTX) - http://hubblesite.org/ Hcemounux: http://www.adme.ru

Heé6ocegod Ne 12, 2015


http://hubblesite.org/
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http://hubblesite.org/
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. gstenel I : .
NACTAA CTAPbLIE CTPAHULUbI

KapJaukosbie rajaktuku-cnyTHuKH NGC 5291 6o-
raThbl 00JacTIMHA OYPHOI0 3Be3/1000pa3oBaHus. ®o-
10: NASA/JPL

Hexabps 1, 2005 - Korma ramakTHKHA CTalIKHBAIOTCS
IIPyT ¢ IPYroM, IPOUCXOAMT KartacTpoda BcemeHckoro
Macmtaba. Ho ra3, meiih 1 3B€31bl, «BBIIDICCHYBITHECS)
OT B3aMMOJICHCTBHSA TalaKTHK B MPOCTPAHCTBO, HE pa3-
JIETAlOTCS B pa3HBIC CTOPOHEI, & CHOBAa TPYMITUPYIOTCA,
00pa3yss HOBBIC KapJIMKOBBIC TAJaKTHUKU, MOJO00HBIC
HamuM  MaremnanoBeiM  OOmakam.  Takue MUHH-
TaJIAKTHKH CTAHOBATCS CIIYTHUKAMH POJUTCIBCKUX Ta-
JIAKTHK, JBUTasACh OT HHUX HAa MOYTHUTEIHHOM PacCTOs-
HUHW, 4YTOOBI HE TIOMACTh «IOJ TOPSYYI0 PYKY IOCCO-
puBImxcs poaurenein». Kocmuaeckuit Teneckon NASA
«CrnuTiep» Hamen HEeCKONBKO TaKUX KapJIHKOBBIX Ta-
JIAKTHK OKOJIO IBYX B3aMMOICHCTBYIONINX TaTaKTHK IO
obmmM ob6oznaueHmem NGC 5291. Kpome storo,
«Crutiep» 0OHAPYKHI, YTO MHHUATIOPHBIE CITyTHUKA

NGC 5291 Goratsr obmacTsiMu OypHOTO 3BE31000pa3o-
BaHUSL.

«I'oiirency u rpyuT Tutana. ®@oro: ESA

Hexabps 5, 2005 - Cnyckaemsril anmapat «I'roireHc»
Joctur mnoBepxHocTu Twurana 14 suBaps 2005 ronaa.
Cnyck B armoc¢epe crnytHuka CarypHa 3aHsi 2 yaca
28 munyT. Bo Bpems ciycka «['toiireHc» u3Mepsi1 TeM-
neparypy, IJIOTHOCTb, XUMHUYECKUI cocTaB aTMochepsl
Turana. CoBepmyB MATKYIO MOCaJKy Ha ITOBEPXHOCTH,
«['1olreHc» oLeHW CBOWCTBA IPYHTA, KOTOPBIA OKa3all-
Csl HE TBEPABIM M HE CIUIIKOM MSTKHM. DTOT TPYHT HE
MOXO0XK Ha JIeJ, HO U He SABISETCS OCEBUIMM a3pO30JIEM.
OH HanOMHMHAeT MATKYIO TJIMHY WM YTpamOOBaHHBIH
CHET WM MECOK, MOCKOJIBKY ammnapaT Ipu Mocajgke Mmpo-
JaBWI TPyHT Ha ryouny 10 mwummerpos. [Tocne no-
canku mpubopsl «[roireHca» 3aperuCTPUPOBATN HPHU-
3HAaKM HCIIApEeHUs MeTaHa. DTO 3HAYMT, YTO IOYBA BO-
KpYTI' ammapara Morjia ObITh NMpOIHTaHa MeTaHoM. Bos-
MOXHO, [TolireHC» omycTwics Ha Oeper yrieBoJopon-
HOT'O MOpS IIOCJIE OTJINBA.

IIpeeMmuuk «Xa00ga» - KOCMHYECKHI TeJeCKOI
«Jkeiime Be6o» (JWST). ®@oto: NASA

Hexabpp 6, 2005 - Hemenkas xommanus Carl Zeiss
Optronics mojrrcasa KOHTPAKT JJIs TIOCTABKH ONTHYC-
CKHX CHUCTEM Ui JBYX MHCTPYMEHTOB, KOTOpBIC OYIyT
YCTaHOBJIEHHl HA HOBOM KOCMHYECKOM TEJIECKOTE HMe-
uu Jlxeiimca Be6b6a (JWST). HoBslit Teneckon Oyaer
MIPEEMHUKOM KOCMHYECKOTo Tejeckona «Xaoom». JWST
IJIAHUPYETCS 3allyCTUTh B OKOJO3EMHOE MPOCTPAHCTBO
B 2013 rony. PaketoHocutens THna «ApuaH» BBIBEAET
TEJIECKOII Ha OPOUTY, a 3aTeM €ro yCTAHOBAT B OJHY HX
JlarpamxkeBbix Touek (L2), rme ypaBHOBEUICHBI CHIIBI
taroteHud. Ilocie Toro, kak JWST oxiagurcs 10 TeM-
neparypsl -230 rpaxycoB Llenbcusi, OH CMOXET UCHONb-
30BaTh CBOM YPE3BBIYAMHO YYBCTBUTEIbHBIC HHOpA-
KpacHbIe 1aT4uKd. [Ipy MOMOIIM 3TUX TATYUKOB HOBBII
TEJIECKOT CMOMXKET PacCMOTPETh OOBEKTHI CKBO3b CaMbIe
IJIOTHEIE 00JIaKa ra3a U MbLIN.



http://www.universetoday.com/am/publish/spitzer_ngc5291_star_formation.html?1122005
http://www.universetoday.com/am/publish/spitzer_ngc5291_star_formation.html?1122005
http://www.universetoday.com/am/uploads/ngc_5291.jpg
http://www.universetoday.com/am/uploads/ngc_5291.jpg
http://www.universetoday.com/am/publish/ssp_titan_huygens.html?5122005
http://www.universetoday.com/am/uploads/lebreton_huy_descent.jpg
http://www.universetoday.com/am/publish/hubble_successor_zeiss_optics.html?6122005
http://www.universetoday.com/am/publish/hubble_successor_zeiss_optics.html?6122005
http://www.universetoday.com/am/uploads/james_webb.jpeg

«X2a00J1» H3MepuJa ToUHYI0 Maccy Cupuyca B. ®oro:

Hubble

JHexabps 13, 2005 - Camas sipkas 3Be34a Ha HOYHOM
Hebe — Cupuyc. Ee Oneck coctaBmsier — 1,5m. Ona Tak-
e N3BeCTHa 1ox nMeHeM 3Be3za Ilca, T.K. HaXoOAWUTCS B
co3Be3guu bonbmoro Ilca. YV 3Toi 3Be3/1bI €CTH KOMIIA-
HBOH - Oenblif Kapiuk, uMmeHyembiii Cupuyc B. Ho
ciytHuk Cupuyca oueHb ciab. Ero cBeTHMOCTh MEHb-
ure, yeM y riaBHoif 3Be315l B 10000 pa3! Heyausurens-
HO, 4TO ATOT CIIYTHHUK ObLT OOHApy>keH Juib 1862 romy,
XOTsI €ro cylulecTBOBaHME Ipenackasan eme beccens B
1844 rony. CoBpeMEHHBIE ACTPOHOMBI HCHOIb30BAIH
BO3MOXXHOCTH KOCMHYECKOT0 TeJeckomna «Xab0m» 1 ero
qyBCTBUTEIBHBIX MHCTPYMEHTOB, YTOOBI YJIIOBHUTH CBET,
n3nydaeMblii CupuycoM B u usmeputs ero maccy. Ilpu
nmuametpe Bcero 12000 xumomerpos, Cupuyc B obmana-
eT o4eHb OoJbIION Maccoi, paBHON 98 % Macchl Hale-
ro Conuma. Ilpu Takoi macce M pa3Mepax IJIOTHOCTH
Cupuyca B TakoBa, 4To OIUH KyOMYECKMH CaHTUMETpP
€ro BellecTBa Becus Obl Ha 3emiie OJIHY TOHHY!

Acrepouy Buffy — skeprBa pesonanca. ®oro: CFHT

Hexabps 14, 2005 - MexayHapoaHas TpyIiia acCTPOHO-
MOB OOHapyXwia HOBBEIA Oonpmoit o0vexT B Ilosice
Koiimepa. 910 - 06macte COTHEYHOH CHUCTEMBI 32 OpOH-
toit Henrryna. OOBEKT IOy4YmII opuIHaibHOe 0003HaYe-
Hue - 2004 XR 190, HO mepBOOTKPHIBATENN YK€ AU
emy ums Buffy. OpOuta HOBOTO OOBEekTa HaKIOHEHA
o yrioM 47 rpagycoB K INIOCKOCTH SKIUNTUKA. Tou-
Hble pa3Mepbl Buffy moka He ycraHOBIIEHBI, HO, OCHO-
BBIBAsICh Ha €ro Oyiecke, TUaMeTp acTepOUa OIIEHUBAIOT
B noJjioBuHy auametpa Ilmyrona. Opbura 2004 XR190
OHM3Ka K OKPY>KHOCTH, & €ro yJajieHHOCTh oT CoHIa
kosebneTcs Mexay 52 u 62 a.e. (1 a.e. - cpenHee pac-
crosiune Mexy 3emiei u ConHuem). Kpyrosast opouta
U CWIBHBII HaKJIOH K SKIMNTHKE 3aCTaBIISIOT Ipeo-
JOXUTh, 4TOo Ha Buffy mosmusima mpoxopsmas MuMo
ConneuHoil cucteMsl 3Be3na. Ho HegocTaTkoM Takoro
MIPEATIONOKEHHS SIBISIETCS Kpyrosasi opOura, KoTopas
Iocjie TPaBUTAIIMOHHOTO BO3MYIICHWS JOJDKHA Oblia
CTaTh BBITAHYTBHIM AiurcoM. OcoOeHHOCTH OpOUTHI
acTepoua CrocoOHa OOBSICHUTH Apyrasl TUIoTe3a, COo-
1IacHO KoTopoil HenTyH 3aHsul CBOIO HBIHEIIHIOKW Op-

OUTY B pe3yJbTaTe «IICPECTAHOBKNY IJIAHET, a ACTCPOUT
CTall JKEPTBON «TPABUTALIMOHHOTO PE30HAHCA» - CIIOXK-
HOro 3¢dekra, BBI3BAHHOTO MepecTaHOBKOM. [Toxoxe,
2004 XR190 - He egWHCTBEHHBIII OOBEKT C TaKOW
MpeAbICTOpHEil, HO HAalWTH Ipyrue OYeHb TPYAHO, T.K.
Takue 0OBEKTHI PEIKUE FOCTU B IUIOCKOCTH SKIHIITHKH,
BJIOJIb KOTOPOH U BEyTCs MOMCKU Manbix 1anet [osica
Kotinepa.

3adukcupoBaHo najgeHue Mereoputa Ha JIyny. ®o-
10: NASA/MSFC/BIll Cooke

Hexabps 26, 2005 — Cospe-
MEHHBIE TEXHOJIOTHH II03BO-
JSIOT  PacIIUpUTh  00IacThb
HUCCIIEI0BaHUMN Halen
HeOecHOM cocenkn. Hosoe
HampaBieHue usydeHus Jly-
HBI I03BOJISIET (PUKCHUPOBATH
HaJeHusl Ha €€ TOBEPXHOCTh

il METEOpPHUTOB, 4YTO M OBLIO
cnenano 7 HosiOps 2005 roma. Bembimka ot ynapa Me-
TEOpHTa MPOU30IIIa HA HEOCBEIICHHOM ydyacTke JIyHBI,
YTO chenano oOHapy)KEHHE 3TOTO HEOPJIMHAPHOTO CO-
ObITHA OoJiee NOCTYNMHBIM. SIPKOCTh BCHBIIIKH ObLIa
OLICHEHa B CEIbMYIO 3BE3[HYIO BeJMUMHY. JltoOutenn
aCTPOHOMMH CMOTJIN OBbI 3aMETUTH 3TY BCIIBIIIKY JaXe B
OOBIYHBIN OMHOKIB. KPOXOTHBI METEOpUT U3 METeop-
HOTO moToka Taypun Bpesalicsi B JIyHHYIO IIOBEPXHOCTb
CO CKOpOCThIO 27 KM/ceK, B pe3yibrare yero Ha JIyHe
00pazoBajicsi TPEXMETPOBBI KpaTep. AKTUBHOCTh Me-
TEOPHOT0 NMOTOKa Taypuasl MPUXOIUTCA HA HAYalO HO-
0ps, TTOATOMY aCTPOHOMBI OTCIIEKHUBAIK JIYHHYIO IO-
BEPXHOCTh 0OoOJiee NeTaJbHO MMEHHO B 3TOT IEPHO.
JanHblii MeTeopuT yman Ha Oepery siyaHOro Mops [lo-
Kaer Hepaneko ot 3anuBa Pagyru.

paspeweHus ®pasepa KeliHa (Fraser Cain) us KaHadbl — aemopa
catima «BceneHHasi Ce2o0Hs» (Universe Today)

http://www.universetoday.com

Briepsbie onybnukosaHo 8 pacchiiike calima «[anakmuka»
http://moscowaleks.narod.ru
(caiim co3daH coemecmHo ¢ A. KpemeH4yukum)
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B ampene 1990 roga ¢ 60pTa aMEepHKaHCKOTO KOpaos
MHOT'Opa30BOro UCIOJb30BaHus «/luckaBepu» ObLI BbI-
BEJICH Ha OKOJIO3EMHYIO OPOUTY KOCMUYECKHH TEJIECKOIT
«Xabbm» - kpynHelmas obGcepBaTopus I HaOItoze-
HUIl B ONTHYECKOM JHala3oHe crekTpa. Bec Takoro
TEeJecKoma cocTaBisieT Oonee 12 TOHH, a €ro JUIMHA TIpe-
BeimaeT 13 merpoB. B 1o Bpems Ha Teneckon «Xabom»
BO3JIaralluCh OONBIINE HAMCKIBL, HO YK€ BCKOpE IMocie
3aIrycKa BBIICHUIIOCH, YTO TJIABHOE 3€pKajio TeJecKoma
nuaMeTpoM Oojiee 2 MeTpoB obsazaer chepuuecKoi
abepparueil. Bnpouem, 3To He MOMeano MPOBECTH P
HAYYHBIX U UCCIIEIOBATEIbCKUX HAOIIOICHUI.

B konne 1993 roga k «Xab6my» 0but 3amymes MTKK
«HeBOpY», 1EeNbI0 KOTOPOro OBUIO TEXHUUYECKOoe 00-
CIIy’)KMBaHUE TeJiecKona. B TeueHue Hellesu acTpOHABTSI
3aMEHWIN 3HAYUTEIHHYIO YaCTh AJIEKTPOHHBIX OJIOKOB,
OTPEMOHTHPOBAIN ITIOTHYTYIO COJIHEUHYIO Oarapero
YCTaHOBWIM OJOK KOPPEKTHPYIOUICH ONTHKA IS
YCTpaHEeHHs! MOTPEITHOCTEH TIIaBHOTO 3€pKaja TeIecKo-
ma. Yke mocje peMOHTa y TEJECKOIa CTajio eme Oob-
e BO3MOXKHOCTEW ans HaOmoneruid. Cremyromas pe-
MOHTHAsI MHCCHSI K TEJNeCKOmy «Xab0m» cocTosuiach B
Hayase 1997 roxga. Torma ObUIM 3aMEHEHBI TAKXKE BaK-
HBIE DJIEKTPOHHbIE KOMIIOHEHTbI, YCTAHOBJIEH CIEKTPO-
rpad n MK-kamepa, ¢ mOMOIIBI0 KOTOPOU TIAaHUPOBA-
JIUCh HAOMIOJEHUS TIO TMOWCKY IUIAHeT Yy ONMKanmux
3BE3N.

OTOT TENECKOIl OKazajcsl JOPOTOCTOSIIIMM, HO 3 ex-
THUBHO pabotatomum Juis Haykd. [Ipu momomm «Xa66-
Jla» yJIanoch YBHIETh W HCCIIEOBATh Pa3IMYHBIC MeEI-

KHe JIeTalld Pa3HBbIX aCTPOHOMHYECKUX OOBEKTOB, KOTO-
pble paHee He ObUIM AOCTYIHBI JJIsl HAOIIOACHHS Ha3eM-
HBIM TeJlecKomaM. 3a BpeMs CYIIECTBOBAHHUS TeJlecKoma
«Xab6m» OBIIO MOTYYEHO MHOXECTBO UYETKHMX M300pa-
xeHul mraHeT COJHEYHOW CHUCTEMBI, KOTOPHIE PaHbIIe
MOYKHO OBUIO C/IENIaTh TOJNBKO C TIOMOIIBI0 MEXIUIAHET-
HBIX CTaHIMHA. 3a 3TO BpeMs YHAJIOCh IPOBECTH PsI
YHHUKAJIBHBIX HAOJIOAEHUH - TAKHUX, KaK W3MEHEHUH BH-
Jla TIOJISIpHOH manku Mapca 1 ocTalbHOM IMOBEPXHOCTH,
BIIEpBbIE YUYEHBIE CMOIJIM YBHJETh HEKOTOpBIC AETallH
Ha noBepxHocTH [liyToHa, mpoBecTH psiji HAOIIONCHUT
3a M3BEPKEHUSIMHU BYJIKAHOB Ha cryTHHKe FOnuTepa Mo
U MHOroe Jpyroe. Taxke C IOMOIIBIO BHICOKOTOYHBIX
CHMMKOB y4Y€HBIE CMOTJIM YBHUJIETh MEJbYailIne CTPYK-
TYpbl U JACTAIU MEK3BE3QHBIX Ia30BbIX TYMaHHOCTEH,
CKOIUICHHH, OBUTH BIEPBbIE 0OHAPYKEHBI POTOILIAHET-
HBIE UCKH. Tarke HeMallo OBUIO TPOBEIEHO HCCIEIO-
BaHWH MyJIECHPYIOIINX 3BE3[], MOJYYEHBI IEepBble YET-
KHe M300pa’keHns] KBa3apoB. B HEKOTOPBIX TajakTHKax
YZIaJI0Cch UCCIE0BaTh OUYeHb TPYAHBIC /ISl HAOIFOICHHIH
3BE3[JHO-Ta30BbIE JIUCKHU. BBIIO OOHApyXEHO HaJIMYue
9KBUBAJICHTOB I'aMMa-BCIUIECKOB B ONTHYECKOM JHara-
30He. B 2013 roxy, mocie u3ydeHHs CIENAaHHBIX TeJe-
ckormom B 2004 - 2009 romax CHHUMKOB, OBUT OTKPBIT
cinytauk Henryna S/2004 N 1. ITo ceii neHb KocMude-
CKHI TENEeCKON «Xab0i» MpoJ0oDKaeT CBOI0 MHOTOJIET-
HIOIO paboTy, KOTOpas paccUnTaHa emié He Ha OJIMH T'oJl.

Bcero 3a Bpems cymectBoBaHus «Xab0ia» Ha OKOJIO-
3eMHOI opOHTE OBUIO COBEPUICHO YETHIPE PEMOHTHBIX
SKCHEIUIUA K HeMy, MOCIEIHAS U3 KOTOPBIX IPOBO-




nunacek B 2009 roxy. lansHeime neiicTBHSA IO PEMOH-
Ty 1 OOCITy’)KMBaHMIO ITOKa HE IIaHUpyroTcs. 3a 15 et
paboTHl Ha OKOJIO3eMHOH opOuTe «XabOi» MOIydHI
6omee 1 000 000 m3o6pakenuii 22 000 HeOecHBIX 00B-
eKTOB — 3BE3],, TYMaHHOCTEH, TAJAaKTHK W IUIAHET.
JlanHble «Xa006ma» cHavana COXpaHsSIOTCS B OOPTOBBIX
HaKONHTEJISIX, HA MOMEHT 3aIlycKa B 3TOM KauecTBE HC-
MIOJTb30BAINCH KaTyIIeYHbIe MarHUTO(QOHBI, B XO/€ JKC-
neaunuii 2 u 3A oHM ObUIM 3aMEHEHBl Ha TBEPJOTEIb-
HblE HAKONMTENHU. 3aTeM 4Yepe3 CUCTEMY KOMMYHHUKAIIU-
OHHBIX CIYTHHMKOB, PACIOJIOKEHHBIX Ha reocTalnoHap-
HOM opOuTte, nanuwie nepenatorcs B Llentp [N'ognapaa.

[Mapametpsr opOuTHl «Xab01a» COCTaBIISIOT: HAKJIOHE-
Hue - 28.5°, anoreit - 566 kM, nepureit - 561 kM, nepuog
oOparenust BOKpyr 3emun - 96.2 munyThl. Habmonenus
Tesieckona «Xab0i» U3 CpeqHHX LIMPOT CEeBEPHOrO MO-
JyHmiapusi NpakTUUECKU HE MPEACTaBISETCS BO3ZMOKHBIM
M3-32 MaJoro HakJIoOHeHus ero opoutsl. KOxHee 50 mmm-
POTHI BO BpeMms mponeTa «Xabbm» enBa MOKa3bIBaeTCS
n3-32 TOPH30HTA HEHANOJTO BOJM3M CBOEH BepXHEH
kyapmuHanuu. Ho m3-3a cnaboro Onecka (mopsiaka Sm)
Ha TIPAKTHKE YBHUIETH €r0 Yallle BCEro BO3MOXKHO TOJb-

KO MpPH IOMOIIM ONTHUKH. ABTOPY 3THX CTPOK 3a BCE
BpeMs HaOJIOAEHUI BCEro IBaXKIbl yJaJOCh YBHUIETHh
KocMmdecKkui Tereckon «Xaoom» (HTS) mpu momomu
3pUTeNbHON TpyOHl mpu Habmoxennu ¢ 48° cepepHoii
mupoThl. B 3THX Kpasx «Xab0m» HE MOIHUMAETCs BBI-
mwe 3° Haja I0KHBIM Tropu3oHTOM. [loaTOMy BO Bpems
HaOOIeHNH B Toye 3peHus TpyObl «XaO0m» ObLIT BH-
JIEH JIUIIb cIa00M 3BE3IOYKON C OJIECKOM OKOJIO 4m.
JUis ero HOpPManbHBIX HAOMIOACHHMH HYXHO e€XaTh
1oxHee 40-i1 mmpoTsl, rae «Xab6m» mpojeTaeT Ha J0-
CTaTOYHO TNPHJINYHOM BBICOTE Ha HebocBone. B Teme-
CKOIl TIPAKTUYECKH HEBO3MOXKHO Pa3IM4UTh ero popmy
BBHJY MaJbIX YIJIOBBIX Pa3sMepoB JUIS HAOIOOATeNs C
3emun. Pacrnmcanme BUAMMBIX TPOJIETOB «XabOmay
MOXKHO HaiiTH Ha caiite Heavens-Above.

Jnobumens acmponomuu, Yxpauna

CreumnanbHo Ans xypHana «He6ocsoa»

He6oceo00 Ne 12, 2015


http://www.heavens-above.com/
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AcTHOHOMUuUEC

3aBepmiasi Ham 0030p ONTHKH, IOJBEPrHYTOH HCIIBITA-
HUSIM, TIO3BOJIMM ce0e clienaTh HeKOTOpbIe o0Imue 3ame-
YaHUS U 1aTh COBETHI T€M, KTO PELINI IPHOOPECTH CBOH
nepBbIi Teneckoln. ITokynka HHCTpyMeHTa — €N0 Cepb-
€3HO€ U K HEMY HY)KHO MOAroTOBUTbCA. OUeHb kena-
TENBHO MPEABAPUTENBHO TIOYUTATh JINTEPATYPY U UMETh
XOTs1 OBbI 00IKE TPEACTABICHUSI O TCOPUH M YCTPOUCTBE
Teneckona. OHO M3 TyYIINX PyKOBOACTB TAKOT'O Poja —
3HamenuTas kaura M.C. HaBammna «Teneckom acTpo-
HOMa-JIFOOUTENS», B MEPBBIX TJaBax KOTOPOH 3TH BO-
MPOCHI OCBEIEHbI JJOCTATOYHO MOJPOOHO U JIOCTYITHO,
HA JTare O3HAKOMIIEHUS ¢ HUMH OYE€Hb NOJE3HYIO POJIb
MOJKET CBIFPaTh HM3TOTOBJIIEHUE IMPOCTEHHIMX ACTPOHO-
MHUYECKHX TPYO C OOBEKTHBOM M3 OYKOBOTO CTEKJIA MIIH
HacaJouHOH JMH3BI s QoToanmapara. Cienyer 3amny-
MaTbCsi 00 OCHOBHBIX IEIISIX HAOIOAEHUH 1 0 MeCTe JUIs
pasMelleHnss HUHCTpyMEHTa. [opoJckoe OCBELIEHHE
CHJIBHO OTPaHWYMBAET, a YaCTO U BOBCE CBOJAUT HA HET
BO3MOXKHOCTH HaOJIOJIeHNUs! CJIa0bIX MPOTSHKEHHBIX 00b-
€KTOB: TyYMaHHOCTEH, TraJlaKTUK, 3BE3HBIX CKOIUICHUM.
VY1enomM ropoackoro »uteis, IO KpallHEH Mepe, Ha
MEepBBIX MOpax SIBISAIOTCS HaOmozeHust JIyHbl, IUIaHET,
Comnnra, ABoHHBIX 3BE37. [loaTOMY npeAnodTUTETHHBIM
THUIIOM HEOOJIBIIIOTO NEPBOTO TEIECKONA, C HAIIECH TOUKH
3peHusl, sBIsSeTcs JIMHHOMOKYCHBIH pedpaxrop. bia-
rojapsi TaKUM CBOMM KauecTBaM KaK HENPHUXOTJIUBOCTb,
IIPOCTOTa OOCITY>KHUBAaHUS, OTCYTCTBHE HEOOXOIMMOCTH
B TIEPHOIMUYECKOI I0CTUPOBKE, OBICTpast TEPMOCTAOMIN-
3aIusl, BHICOKHI KOHTPACT M300pakeHNsI U HU3KHE CBe-
TONIOTEPH OH 00JIaJaeT MPEUMYIIECTBOM Tiepe]] pedIiek-
TOpaMH W KaTaJUONTPHYECKUMH CHCTEMaMH HeOOIb-
IIOM amepTypshl, TO3BOJIUT JIOOWTENIO MpHOOpecTH He-
00X0AMMBIHA HaOIIOMATENBHBIN OIBIT M ONPEICITUTHCS C
JanbHEMIIMMU 3allpocaMy M IpeanouTeHusmMu. Eciu
BBIOMpPATh PeIICKTOP, TO TOXKE JIydIlle OCTAHOBUTHCS Ha

JUTMHHO(OKYCHOM MOJEeNH,
OHa TpoLIe FOCTHPYETCS U C
OoypImel BEpOATHOCTBIO Oy-
JIET UMETh KaYeCTBEHHYIO OIl-
THUKY.

[Ipuobperass Temeckom, He
CIIeyeT CJemo JOBEPSTHCS
peKnaMHBIM IpocrnexkTaM. OT-
NpaBJssICh B MarasuH, MpU
0001 BO3MOYKHOCTH HYKHO
IIPUBJIEYb K MOKYIKE 3HAIOIIe-
ro 4ejoBeKa, pa3doMparolero-
ci B CyIIECTBE BOIpoca.
Heo6xonumo cHenraIbHO
OTOBOPHUTH C MPOJABIOM BO3-
MOXKHOCTh M CPOKH BO3BpaTa
HEKA4YeCTBEHHOTO TOBapa, 4TO
B OOIIEM-TO 3aKpEIUIeHO B
3aKOHOJIAaTEeNIbCTBE O 3allUTe
npaB notpeburens. He cnemy-
eT mpeHebperaTb M BO3MOXK-
HOCTBIO  IPEABApUTEIHHOTO
UCTIBITAHUS OMNTHKH TMPSAMO B
Marasuse, 3T0 OOJbllIe OTHOCHTCS K pedpakTopam, Ko-
TOpBIE JOJDKHBI COXPAaHATH 3aBOJICKYIO IOCTHPOBKY H
MTO3TOMY HE HYXIAIOTCS B HACTPOHKe. J{JIs1 3TOT0 HYKHO
3aMacTHCh JBYMsS BEUIAMH: CBETOTUOIHBIM (hPOHAPHKOM
C PKpaHOM 13 (DOJIBTH ¢ HECKOIBKHMH MaJIeHbKUMU JIbI-
pOYKaMU, TIPOJeTaHHBIMHA HTOJKOW Ha TBEPIOU MOBEpPX-
HOCTH, U yIUTHHATESIFHON TPYOKOH I OKyTsApa JITHHOM
okosio 10 cMm. TpyOka HykHa, 4TOOBI HE JEepXKaTh OKY-
JSIp B pyKax, Tak Kak xona (Goxycépa MOXKET oKa3aThCsl
HEJIOCTaTOYHO ISl POKYCHMPOBKU Ha KOHEYHOI AMCTaH-
uud. E€ MOXHO CKIeuTh M3 OymMard WiId KapToOHa IO
JMaMeTpy IOCaJI0YHON I00KH OKyJisipa, y HEOONBIINX
TeneckonoB 31o 1,25" wiu 31,8 MM, Takoi ke BHEIITHUMA
JIaMeTp JOJDKCH OBITh B TOH €€ J4acTH, KOTOpas BCTaB-
NseTcA B OKYJLSIPHYIO TpYOKy Teneckoma. Ecim mop py-
KO HET HUKaKHUX OKYJSPOB, U M3TOTOBJICHUS TPYOKH
B Ka4yecTBE JIeKala MOXKHO HCIIOJIE30BaTh IUIACTHKOBYIO
Kopobouky mus 35-MM ¢orornénku. ToproBeie 3aibl
KPYIHBIX Mara3vHOB BIIOJIHE MO3BOJIAIOT PACIIONOXKUTh
¢donapuk Ha ynaneHnu 20 MeTpoB u Oojiee, HaBeAs Ha
HETO TEeJNECKON U TJISiAS B CaMblil CHUIBHBIA U3 TpHIara-
€MBIX OKYJISPOB, MOXKHO OLIEHHTH KaueCTBO OOBEKTHBA
Ha HaJIMYue acTUrMaru3Ma u komsl. Ciierka pacokycu-
pOBaHHBIE M300pa)KeHUs B Wealle JOJDKHBI OBITh KPyr-
JMBIMH H TPEACTaBIATH COOOH CHCTEMY KOHIICHTpHYE-
CKHX KOJIeIl, PABHOMEPHO CTSATHBAIOIIUXCS B TOUKY TPH
npubmmkenun K ¢okycy. Ecnu nzobpaxeHus B jo- U
3athokane OoOHApYXKMBAIOT SJUIMNTHYHOCTE C B3aUMHO
MIePIEHANKYISPHBIMA OCSIMH, TO 3TO TOBOPHT O HAJIHU-
YUW aCTMIMAaTH3Ma, €CIIM LEHTPaIbHasi TOUKa HE JIS)KUT
B [IEHTPE BHEUTHETO KOJIbIIa M KOJbIIa C OJHOTO OOKa
Apye 4eM C JPYroro, Mbl UMeeM Jie0 ¢ komou. HyxkHo
HUMETh B BUJy, YTO NPH HEOOJBIINX YBEIUYCHHSX, Me-
mee 1,0-1,5 D, takast mpoba He OyJeT moka3aTelbHOM,
TaK Kak K abeppanusM ONTHKH OyayT MPUMEIINBATHCS
HEJIOCTaTKU (B YaCTHOCTH aCTHUTMAaTH3M) IJia3a HaOJo-




narens. Bce MCTIBITaHUA 1O BO3MOXHOCTH HYXKHO IPO-
BOAWTH O€3 MUaroHaJbHBIX 3epKall W Tpu3M. BHedo-
KaJbHBIE N300pa)kKeHHS TTO3BOJISIIOT CYAUTHh U O KOPPEK-
muu cepudeckord abeppalny, XOTs Takas OICHKa He
Oyner abOCOMIOTHO TOYHOW W3-32 CpPAaBHUTEIHHO HE-
OOJNBILION TUCTAaHLMK /10 UCTOYHMKA cBeTa. [Ipu xopo-
IIEM HCIPaBJICHUH 3TOW abeppalyu NpU YBEIHYCHUH
1,5-2 D konbia Bo BHe(OKanax Ipu OJMHAKOBOH BEIH-
4yrHE pac(OKYCHPOBKH HE JIOJDKHBI 3aMETHO OTINYATHCS
IO SIPKOCTH M KOHTpacTy. Eciu xonbna Oosee sipkue u
pe3kue B no¢okane, abeppanus HeJOUCIIPABIEHa, eCITU
B 3a(hoKaje — MMEET MECTO IEPEUCIIPABICHUE. XpoMa-
TU3M PePpPaKTOPOB B ONMPEHCNEHHON CTEIEHH MeIIacT
OILIEHKE, TO3TOMY PEKOMEHIYETCs pacCcMaTpUBATh BHE-
(okamel yepe3 y3KOIIOJIIOCHBIA 3eNEHBIN CBETO(GHUIBTP.
ITpu ero oTcyTCTBHM B Ka4eCTBE AJIbTEPHATHBBI MOXHO
W3rOTOBHUTH UCKYCCTBEHHYIO 3BE3]ly U3 SPKOTO CBETOIHU-
olla ¢ 3eNEHBIM LIBETOM CBEUYCHUS, OJHAKO U B OeEIoM
CBETE MOYKHO MOJIYYUTb BIIOJHE ONpE/esIEHHBIE PE3YIlb-
TaThbl, €CIIM adCTParupoBaThCs OT IIBETa KoJel U o0pa-
IIaTh BHUMAHHUE TOJBKO Ha SIPKOCTh M KOHTPACT BHEII-
Hero Kojblia J10- M 3adoKana NpH PaBHOH BEIMYHHE
nedoxycupoBkr. Kpome Toro, npu 3HaUHTEIHHON BEIH-
yuHe cepuueckoii abeppannu TuQpaKIMOHHAS KapTH-
Ha B (okyce OyzmeT BuAHA C SPKUMH, KUPHBIMH IH-
(pakIMOHHBIMH  KOJIbIIAMH, KOJMYECTBO KOTOPBIX
Gonbine aByx. KoHeuHO, neTambHOE M TOYHOE HCCIIENO-
BaHME B TAKUX YCJIOBHAX IIPOBECTH HEBO3MOXKHO U JUIA
9TOT0 HYXKEH HEKOTOPBIH OIBIT, HO OTCESATH SIBHBIA Opak
BcE ke OyZieT BIOJIHE 110 CHJIaM.

B kpynHbIX roponax €CTb BO3MOXKHOCTb IIOKYIAThb TO-
Bap B CIELUAJIM3UPOBAHHBIX MarasuHax, IZleé BEpOsT-
HOCTh HOJYYUTh T'PAMOTHYIO KOHCYJIBTALMIO U TIPHOO-
pecTH KauyeCTBEHHBI MHCTPYMEHT BBIIIE, XOT, K COXKa-
JICHHIO, JaJeKO HE BCE M3 HHUX pacloJaraloT JEMOH-
CTPalMOHHBIMHM  3aJlaMH, MO3BOJSIOMUMH IPOBECTH
IpOCTEHIINE HUCHBITaHUA. B 3ToM ciydae ocTaércs
TOJIBKO TIOTIBITATHCSl YOCTOBEPUTHCS XOTSI OB B Kaue-
CTBEHHOW IEHTPUPOBKE O00BEKTHBA. MHOTHE JTUH3OBBIC
00OBEKTUBBI HUMEIOT COBCEM HEOOJIBIIONW BO3AYIIHbIH
IIPOMEXKYTOK MEKJY KOMIIOHEHTaMH, 4YTO IO3BOJIAET
BUIETH B HUX KoJblla HeroTona. MosxHO HaOIMIO4ATh X
B CBETE JIIOMUHECLICHTHBIX JIaMII, HO JIy4llle B PacCesH-
HOM MOHOXPOMAaTHYECKOM CBETE, BOCIOJIb30BaBIINCH,
HampuMep, Ja3epHOM YKa3KOM, MNPUKPBITOM JHCTKOM
noJynpo3padHoit Oymaru. OcBemasi OObEKTHB CIIepe/y,
MIOMECTHB TJIa3 U YKa3Ky KaKk MOXKHO OJMXe K OCH Tpy-
OblI, CMOTPHM, COBIIQAAET JIM LIEHTP CHUCTEMbI KOJIEI] C
reOMETPUYECKUM IIeHTpoM oObBekTHBa. [Ipn oTkioHe-
HUM Oonee 5-7 MM MOXKHO YK€ OXKHAATh MOSBICHUS
3aMETHOH KOMBI B H300paKEHHH, OT IOKYIKH TaKOTO
3K3EeMIULIpa Jlydlle Bo3aepkarbes. [lone3no npuMeHuTs
YEIIUPCKUN OKYJIIp WM JAa3€pHBI KOJIMMATOp, 3TO
MO3BOJUT 0oJiee AETAJFHO NPOBEPHUTH IOCTUPOBKY, HO
MIpeaBapUTEIFHO HE00X0ANMO HAYIUTHCS TOIB30BaTHCS
nmu. K cyacTelo, BO MHOTHX CIIELUATU3UPOBAHHBIX Ma-
rasyHax acTPOHOMMYECKON ONTHKH CUMTAETCs HOPMOM
J1aBaTb BO3MOKHOCTb BO3BPATUTh MHCTPYMEHT B Tede-
HUE JIBYX HEJEJb, €CIIM KaueCTBO €ro HEe YCTpPauBacT
MOTPEOUTENsI, NPU YCIOBUM COXPAaHEHUS TOBApPHOTO
BUJA.

W nealbHBIX TEIECKOIOB, KaK U3BECTHO, HE CYLLIECTBYET,
HO HYXHO IIOMHUTB, YTO NIpPH BBHIOOpE HHCTPYMEHTA
MIPUOPUTETHBIM KPUTEPHEM IOJDKHO OBITH MMEHHO Ka-

YECTBO ONTHKU. XOPOIIyI0 TPyOy CO BPEMEHEM MOXKHO
JOYKOMIIIEKTOBaTh 00Jiee KaueCTBEHHBIMH OKYJISIPAMH,
JVaroHanblo, OCHACTHTh YIYUIICHHBIM (POKycEpoM,
0oJiee MOIIHBIM HCKATEeNIEeM, IOMEHSATh MOHTHPOBKY, HO
TEJIECKOI C IUIOXHUM OOBEKTHBOM HHMKOTZA HE CMOXET
MIPUHECTH PaJOCTh CBOeMY Biajenbily. OOpamarbcs ¢
OIITHKOI HYXHO 4YpE3BBIYAHHO OEPEKHO M OCTOPOIKHO,
KaK 3TO JeJaTh, IOCTATOYHO MOAPOOHO OIHCAHO B JIU-
Teparype. He cTouT upe3mepHO yBieKaTbCs YHCTKON U
MBITBEM. OOBEKTUB XOPOIIEro pedpakTopa HU B KOEM
cllydae He HaJlo pa3dupaTh, a YK €CJIM 3TO MO KaKoi-To
MpUYHHE KpaiiHe HEoOXOOUMO, OO0S3aTeTBHO HYKHO
OTMETHTH B3aUMHOE TIOJIO’KEHHUE JTHH3 V- 00pa3HOH Ka-
paHIaIIHOW METKOH, MPOBeAEHHON 10 X OOKOBBIM IO-
BEPXHOCTSIM, 0053aTENFHO 3aXBaTHUB 00€ JIWH3EI. BBIHU-
MaTh JIMH3Bl HYKHO MyTEM IICPEBOPAYMBAHMS OIPABBI
1oCiie BBIBUHYHMBAHUS (DUKCHPYIOIIEro KOJbla, MHpH-
JICpIKUBasg X PYKOH Yepe3 YUCTYI0, MATKYIO HOJIOTHS-
Hyl0 Wi OymaxHyro canderky. [Ipu cOopke — Haob0-
pOT, OIpaBa HaJAEBACTCsl CBEPXY Ha CIOXKEHHBIE BMECTE
JIMH3BI, KOTOpBIE NepiKaT pykod uepes canderky. s
OoJiee KPYNMHBIX M TSOKENBIX 0OOBEKTHBOB MOXHO TIpe[-
JIOXKUTH JPYTO CIIOCOO: MCIONB30BATH CTaKaH, MOKPHI-
TBIH caJ(eTKoi, Ha KOTOPBIH OCTOPOXKHO IIepeaHen
JIMH30H BBEPX OIyCKaTh OOBEKTHB CO CHATHIM IPHKHM-
HBIM KOJbLOM. JIMH3BI M omnpaBa 00sA3aTENBHO JOJKHEI
MOHTHPOBATECSI B TOM JK€ ITOJIOKEHHH, YTO M JI0 pas-
6opku. He crnemyer ¢ ycunaneMm 3aBUHUYMBATH MPUKHAM-
HOE KOJIBIIO, TAaKKe Halo M30eraTh 4pe3MEepHOro 3ars-
T'MBaHHS BUHTOB, (MKCUPYIOIIUX IUIACTHKOBBIE ONPABBI
HEJIOPOTHX TEJIECKOIOB, OT ATOr0 OHU MOTYT AehOopMH-
poBaTbesl U 3TH AedopMaliK TepeaayTcs ONTHKE, YTO
CKa)KeTCsl Ha KauecTBe n3o0paxeHus. Hy:HO OTMETHTb,
YTO IJIACTHK 00JIaJaeT BeCbMa 3aMETHBIM KO3 QHITHEH-
TOM TEMIIEPaTypHOTO PACIIMPEHUS W Ha XOJOAE TepseT
3JIACTUYHOCTh, TMOATOMY HEOOXOJMUMOCTh OCIIA0ICHUS
MIPY)KUMHOTO KOJIBIIA MPU 3UMHUX HAOIIOAECHMUSX MOXKET
BO3HHKATh y HENOPOTuX pedpaktopoB. OIHAKO BHINOI-
HEHHE 3TOH OoIepanyy ONpPaBAaHO JIMIIb B TEX CIIydasX,
KOTZIa HaOJIIOJCHHUS B XOPOIIO OTCTOSIBIIMHCS MHCTPY-
MEHT IIPH XOPOLIMX aTMOC(HEPHBIX YCIOBUSAX TOKa3bI-
BAaIOT MOSBJIICHHE HAa XOJIOJE aCTUrMaTHU3Ma MM KOMBI.
OcHoBHasl 3a/1a4a M0 yXOJy 32 HHCTPYMEHTOM — obepe-
TaTb ONTUKY OT NbLJIM U HAHECCHHUSA CETKHU MCJIKUX Iapa-
NUH BO BpeMs YHUCTKU. [loaTOMy camblil magdimuid u
0e30macHbI METOJl yXo/a 3a OOBEKTHBOM WJIM 3epKa-
JIOM — yZaJeHHe IBUTH NPH TIOMOIIN CTPYH BO3IyXa M3
CIeIMAIbHON PE3MHOBOI TPyYIIN, KOTOpas, Kak IpaBH-
JI0, IMEETCS B aCCOPTHMEHTE TOBAPOB aCTPOMAara3uHOB.
Jnst ynaneHus >KUPHBIX IISITEH W APYTHX 3arpsi3HEHUH
HEoOXoanMO 003aBECTHCH 3alacoM YHCTOTO pPeKTH(H-
LUPOBAHHOTO MEJIUIMHCKOTO WIH HW30MPOIUIOBOTO
CIIMpTa, a TAKXKE HHCTHHHHPOB&HHOﬁ BOJIBI.

Ilpooomicenue credyem...

CurbHO CokpallE€HHas Bepcus ctaTby nybnmkoBanacs B
xypHarne "3emns n BcenenHas" Ne4, 2013r. MonHas Bepcust
maTtepuana nobesHo npeaocTasieHa aBTopamm cneuuansHoO
ans xypHana «Hebocsoa»
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Wrak, Bl mpuHsuu perieHue 10paboTaTh OMpPaBy
cBoero pedpakropa u (WIM) YIy4IIUTb €r0 FOCTHPOBKY.
Kak u B Kako# MOCIEIOBATEIBHOCTH C MPAKTUICCKOMN
TOYKM 3pPCHHS MMOJOWTH K BBIMIOJHECHUIO 3TOW 3amauu?
CyIecTBYIOT pa3HBIE METONBI FOCTHPOBKH JIHH30BBIX
OOBEKTHBOB, B T.4. C UCIIOJIF30BAaHUEM PA3IHMYHBIX KOJI-
JUMAaTOpPOB (CBETOAMOMHBIX, JIa3epPHBIX). MBI OmuUIIIeM
METOJI, SIBJISFOIIUICS MOXKET OBITh HE CAMBIM IIPOCTHIM U
OBICTPBIM, HO HE TPEOYIOUINA KAaKUX-THOO CIOXKHBIX U
IeUIUTHBIX Tpucnocodnennit. Ero moctomHcTBOM
TaKXKe SBISICTCS  BO3MOXHOCTh  HEIOCPEIACTBEHHO
HAOJIOMaTh M OLEHHBATh Ka4eCTBO AU(PAKIIMOHHOMN
KapTHUHBI CBeTﬂHIefICSI TOYKH, YTO JACT HArJIAAHOC NPpEa-
cTaBiicHHE 00 0XHIAaeMOM KauyeCTBE HHCTPYMCHTa B

OCJIOM.

Hckycemesennvie 3663061, coenanHvle U3 c6emoou0OHbIX
¢onapuxos.

Byner paccMoTpeHa IOCTHPOBKA TPAIUIMOHHOIO axpo-
MaTH4ECKOro Jy0JieTa, HO MHOTHE IOJIOKEHHUS MOMKHO
MIPUMEHHUTh W A7 I0OCTHPOBKH ayoneroB ¢ ED crékma-
Mmu. Jlst BBINOSTHEHUs pabOThl HAM NOTPEOYIOTCS HCKYC-
CTBCHHAs 3B€3lla M TaK Ha3bIBACMBIN UYCHIMPCKHHA OKY-

nsp. B mpuHIMDe, BojHe MOKHO OOOWTHCH M 0€3 3THX
NpUcrocoOIeH i, He UMest BOOOIe HUYero, HO HCKYcC-
CTBEHHAs 3B€3/1a U YEUIMP MOMOTYT COKOHOMHTH BpEMs
U TOJIy4YHTH OOJIbIIE YBEPEHHOCTH B KOHEYHOM PE3YyJib-
Tare.

Crenath MCKYCCTBEHHYIO 3BE3Iy MOXKHO NPAKTHYSCKH
u3 TI000T0 CBETOAMOAHOTO (hOHAPHKA, KOTOPHIE Mpoa-
foTcs ceituac moscrony. [Homoin€r donapuk xak ¢ ¢o-
KyCHpYIOIIeH TUH30M, Tak u 0e3 He€, Iumrb Obl MCTOY-
HUK OBLT SIPKUM CBETOANOJIOM, JKeJaTeJIbHO OeJoro cBe-
yeHust. Bipouem, ecian ecTh COMHEHHS B TIPAaBHIIBHOCTH
Koppekimu chepudeckoil abeppaluu Hamero pedpak-
TOpa, TO MOKET MMOHAI00UTHCS elIE HCTOYHUK 3€IEHOTO
cBeTa, 1100 3eNEHBINA CBETOQMIBTP.

Yewupckutl oKyap u Y3KONOJIOCHbBI 3eEHblI punbmp
Baader Solar Continuum.

U3 cBeTOGMIBTPOB HIaCATFHO MOTOHAET Y3KOMOIOCHBIH
Baader Solar Continuum ¢ muaoi Boaasr 540 um, yro
O4YeHb ONM3KO K JUIMHE BOJHBI 3€JEHOHM JIMHHHM PTYTH
546 HM, KOTOpasi 4aCTO UCIOJb3YEeTCsl KaK OMOpHAsl IIPH
pacuéTte axpomMaTuyeckux 00BeKTHBOB. OIHAKO OH [0-
cTatoyHo neduuureH U jgopor. Bmecto Hero MoxHO
BOCIIOJIb30BAThCSl IUIOTHBIM  3€JE€HBIM  (QUIIBTPOM M3
LBETHOTO CTEKJIa WJIH, Ha XyI0i KoHel, puibTpom O-3,
€CIIM TOJIKO MBI HE COOMpaeMcsi TECTHPOBaTh KOPOTKO-
(doKycHBII axpomar. ANbTepHaTHBONH (WIBTPY MOMKET
CIy’KUTh CaMOJEJBHBII TOYEYHBIH HCTOYHHUK CBETa W3
SIPKOTO CBETOIUOJA 3€JIEHOTO MM JKENTO-3€IEHOTO 1BE-
Ta CBEUEHMs, a TaKKe 3€lEHBIM JNa3ep, HalpaBICHHBIN
Ha TIOJIMPOBAHHBIN IIapHK, HAPUMED, OT IOALINITHUKA.
U3 ¢onapuka caenaTb MCKYCCTBEHHYIO 3Be31y OYEHb
MIPOCTO, HYXKHO JHIIb M3TOTOBUTH 3KPaH C MaJICHBKOH
IbIpoukoi. [l 3Toro mogoiA€T nuineBas altOMUHUE-
Bas (oJibra, KOTOPYIO CIeAyeT NPOTKHYTh UTOJNKOH Ha
TBep0i MoBepXHOCTU. Eciiu MOBEPXHOCTH OU€Hb TBEP-
Jas (CTEKJIO, METal), TO Jydlle Noj (oJibry Momaso-
KHUTh OJMH JIUCT Ta3eTHOW Oymaru. JIppouka B dKpaHe
JIOJDKHA HAXOJIUThCA MPSIMO HEpeA CBETOJUOJAOM Kak
MOXHO OJKe K HeMy. Pacrionarats 3Be3ny cienyeT Ha
paccrositnun He MeHee 30-40 QOKyCHBIX pacCTOSHHN
00BEKTHBA TECTUPYEMOTO Teneckoma. PaboraTs mydmie




Rinh o oadaibiasis o

BCEro B JJIMHHOM TIOMEIICHUH WJIH KOPUIOpe, JINOO Ha
yIuIe B HEXKApKUH TaCMypPHBIH IeHb, clieayeT n3derath
CTaBUTH 3Be3Qy HajJ acdanbToM, TeruioTpaccoil. Jlims
HaAOJIOICHUS KapTUHBI CBETAIICHCS TOYKH OTPEOYIOTCS
CHITBHBIC OKYIIIPHI, 00ECTICYMBAIOIINE YBEITHUEHHUS OKO-
o0 2D wnm BhImIe, B ciay4ae HEOOXOJUMOCTH MOXKHO
npUMeHUTh NuH3Yy bapnoy. Ilpu oTCyTCTBUM HCKYC-
CTBEHHOM 3BE3[bl CJENYEeT BOCIOJIB30BATHCA COJIHEU-
HBIMHU OJTUKAMH Ha U30JIATOPaX WK HAOJIIOIATh OJHY U3
HACTOSINUX 3BE3M, U3 KOTOPHIX Hauboiee ymoOHa Ilo-
JIsipHasl.

KOctupoBky pedpaxropa Hamo MPOBOIUTE O€3 THAroHa-
. HekoTopsie MIOOUTENN MOTYT HE COTIACUTHCS C Ta-
KO peKoMeHAanueil, HO MBI CYMTaeM 3TOT MOIXoa 00-
Jiee TpaBWIBHBIM. BO-TIepBEIX, AnMaroHanb OTHIOAb HE
SBISIETCST  HEOOXOAMMBIM  aTpUOYTOM  TellecKoma-
pedpakropa, BO MHOTHX CIy4asX MOXKHO OOXOJUTHCS
0e3 He€, 4To TONBKO OyJeT cHOCOOCTBOBATH YIydllle-
HHUIO KauecTBa M300pakeHHs. Bo-BTOpbIX, Mpu HaOIIIO-
JICHUSIX MOTYT YCT@HaBIIMBaThCS pPa3HbIE IHArOHAIH,
KaJass M3 KOTOPBIX OylIeT MMEeTb HHAMBUAYaJIbHYIO
MOTPEIIHOCTh, HAKOHEIl, TEJIECKOI MOXET HCIIOJIb30-
BaThCsl Al ChEMKM B TTIaBHOM (DOKyce, IPH KOTOPOH
JIMaroHajb YK TOYHO HE K yeMy. EnnHcTBeHHOE MCKITIO-
YEHHE MOXKHO CIIeNIaTh JUIS AWaroHaJM, CONPSHKEHHON C
XpOMaKOpoM, HO 3TOT CIIy4ail ceffuac He paccMaTpHBa-
erca. K coxarneHuto, He BCe TENECKOIBI UMEIOT J0CTa-
TOUHBIN X071 (okycépa /it paboThl O€3 AUATOHAIH, TEM
0ojee ecau OOBEKT HE HAXOAUTCH B OECKOHEUHOCTH,
MIO3TOMY HE UCKJIIOUEHO, YTO NMPHUAETCS YAJIUHUTH OKY-
JSIpHYIO TpYOKy. B KauecTBe y/IMHHTENST MOXHO HC-
[10JIb30BaTh Kopmyc bapioy co cHATON nMH30HU, Ipu €€
OTCYTCTBUHM TPUAETCSI H3TOTOBUTH YTHHUTEIBHYIO
TpyOKy, CKJICCHHYIO, HalIpUMep, n3 OymMaru Wi KapTo-
Ha, JuInHa e€ oTpedyeTcs He OombIne 5-7 cM.

OdeHp TOJNE3HBIM HHCTPYMEHTOM SIBIISETCS YK€ YIO-
MUHABUIMICS BbILIE YEMIMPCKUNW OKyJsp. Hexortopsie
TEJIECKONIBI MMEIOT €r0 B KOMIUIEKTE ITOCTaBKH, HAIpH-
mep, cepusi Celestron OMNI, Ho ero moxuoO mpHOOpe-
CTH OTJENBFHO BO MHOTHX MarasuHax acCTPOHOMHYECKOMH
ontuku. EcTe 7Ba BapmaHTa 3TOr0 ImpHOOpa: KOPOTKUil
U IUIMHHBIA. JIJTMHHBIA OOBIYHO MCIONB3YETCs JJISl F0C-
TUPOBKHU PedIEKTOPOB, MBI UMEIH /IO ¢ KOPOTKUM, HO
JUIA FOCTHPOBKH pedpakTopa HUYTO HE MEIIaeT MpUMe-
HATH 00a BapuaHTa. Yemmpckuii OKylIsIp HMeEeT CKo-
LIEHHOE NOJ YIIoM 45° OKOLIKO C OTpa)KaloLIUM 3Kpa-
HOM, B IIEHTPE KOTOPOTO HaXOIHUTCS HeOOJIbIIOE OTBEp-
ctre anst HabmoxaeHusa. Korza vemmp BCTaBIEeH B OKY-
JSIpHYIO TpyOKYy, IIPY HaNpaBJIeHUH Ha 9KpaH JOCTATOY-
HO SIPKOTO PacCestHHOTO CBETa, HallpHUMep, OT OKHa, IJIsi-
Il B OTBEpCTHE, MBI OyaeM HaOir0naTh Ha OOBEKTHBE
OJIMH WJIM HECKOJBKO KPYIJIBIX CBETIBIX OsukoB. [lo
3TUM OJIMKaM MOKHO CYJHUTh O IPAaBUIBHOCTH IOJIOXKE-
HUSI ONPaBbl C 00BEKTUBOM OTHOCHUTEIIHLHO OCH MHCTPY-
MeHTa. Eciii onpaBa BeICTaBJICHA MIPAaBUIBHO, U TJIaBHAS
OIITHYECKasi OCh COBIA/IAET C OCHIO TPYOBI U OKYJISIPHOM
TpyOKH, TO IIPH JIFOOOM ITOJIOKEHUH OKYJISIPHON TpyOKH
MBI YBUJIUM TOJIBKO OJIMH OJIHK.

IIpy oOTCYTCTBUM YEMIMPCKOIO OKYJsIpa MOXHO BOC-
MOJIb30BAThC METOJOM KpecTa MakcyToBa. s Toro
Ha JiMcte OyMaru HapucyeM MapképoM mim ¢uiomacre-
POM XOpOIIO BUIMMBIN KPEcT, B MECTE IIepecedeHus
JUHAKA TIpojieiaeM HeOONBIIYI0 ABIPOUYKY, B KOTOPYIO
OyzneM cMOTpeTh Ha 00BekTHB. BeraBuM B oxycép ka-
KOH-HUOYAb CHIIBHBIA OKYJISIP C HEOOIBIINM THAMETPOM

N : Jha . -

JIMH3, YKpenuM TpyOy TeJecKona Ha CTOJe MM Ha MOH-
THpOBKe. JIMCT Oymarn ¢ KpecToM IOMECTUM Iepen
00BEKTHBOM M OyZEM CMOTPETh Ha OOBEKTHUB Yepe3 Ibl-
pouky B Jjucre. JIMCT MOXHO HECKOJNBKO HAaKJIOHHTD
BOOK, YTOOBI MAJAIONINI CBET XOPOIIo ocBemnian ero. Ha
00BEKTHBE YBUJINUM HECKOJIKO OTpaXKEHHH KpecTa OT
TIOBEPXHOCTEH JINH3, JABUTAs JIMCT, IIOCTAPAEMCsl COBMe-
CTUTH 3TU OTPAKEHUS C TOYKOH, oOpasyromielcs B 1eH-
Tpe OKYJSIpHOI TpyOKM OT nmH3 OKyisipa. Ecim mpu
9TOM yHaéTcs COBMECTHTbH BCE OTPAXKEHUs KPecTa B OJI-
HO, TO OOBEKTHB YCTaHOBJIEH NpaBWiIbHO. OJHAKO HaM
3TOT METOJ IIOKa3aJCsi MeHee YIOOHBIM, ITOCKOJIBKY
IIOMHMO OTIOPHI JUIs TPYOBI TpebyeTcst Kakasi-TO IOTIOJN-
HHUTENbHAsT ONOpa Ul JINCTa C KPECTOM, IEepKaTh €ro
HETIOABM)XKHO B PYKax JOBOJBHO 3aTPYIHUTENBHO. [l
paboTBl C UYEMHMPCKUM OKYJIAPOM TPeOyeTcsl TOIBKO
oropa AJIsl CaMoT0o TEJIECKOIa U UICTOYHUK CBETA.

CA =-1/8), U. akpaH.= 0% CA =-1/4). CA =-1/2)
Iposienenust cghepuueckotl abeppayuu 60 6He@OKAIAX
npu pacgokycuposke 8 5\ 6 onmuke 6e3 YeHMpPaILHO20

IKPAHUPOBAHUAL.

[Ipexae yem HayaTh 4TO-MHOO JIENaTh C HALIUM TeJle-
CKOIIOM, MBI JOJDKHBI OTBETHTb Ha BOINIPOC: HYXKIAETCS
T OH BOOOIIE B KakOH-TMOO IOMOJIHHUTENIBHON IOCTH-
poBke? [l 3TOro HEOOXOAMMO YETKO MPEACTABIATH,
YTO JIOJDKEH MOKa3blBaTh XOPOIIWH pedpakrop ¢ uje-
aJbHOM KoJuIMManuend. PacrosiouB HCKYCCTBEHHYIO
3Be3ay Merpax B 40-50 wim nanbine, HaBenéM Ha Heé
TpyOy ¥ mMoOMecTUM H300pakeHue 3BE3/bI B IICHTPE MO
3peHus, HabmoneHue Beném Oe3 muaronanu. IIpu yBe-
nmaeHnd okosio 2D (D—muamerp oObeKTHBA B MIJLTH-
METpax) YBHIUM HEOOJBIIOW KPYIJBIA CBETAIIHNACS
JIMCK, OKPYKEHHBIH WAEANBHO KPYIJIBIM HEAPKHM KO-
JIEYKOM. OTO KJIacCHMYecKash KapTHMHa Oipu, KOTOpPYIO
MOKHO CMOJIETIMPOBAaTh B mporpamme Aberrator u koro-
past moypkHA OBITH XOPOIIO 3HAKOMa JTF000MY HaOIOIa-
temo. [Ipu GombioMm Oniecke MCKYCCTBEHHOW 3BE3ZIbI
MOJKEM YBHUIETh emé Oonee crmabble BTOPOE MM JaXke
TpeThe KOJIBIIO, IPU ITOM H300pakeHue, JaBaeMoe 00b-
eKTUBOM-axpoMaToM, OyZeT OKpYy>KeHO Oonee HIH Me-
Hee MPOTSHKEHHBIM (PHOIETOBBIM opeosioM. J{pyroii et
opeosia, OTIMYHBIN OT (PHOJIETOBOTO, HAIpUMeEp, Kpac-
HOBATHIN, OyeT TOBOPUTH 00 OTIMYNH XPOMATHIECKOM
KOppEKLMH OOBEKTHBA OT KJIACCHYECKOW. B mpaBmiib-
HOM BHM3YaJlbHOM axpomare KpacHOBAaTHIH LBET HE HO0JI-
KEH NPHUCYTCTBOBaTh, €ro B HEOOJBIIOM KOJIMYECTBE
MOJKHO JIOITyCTHTh TOJIBKO B KOPOTKO(OKYCHOM pe-
(dpakTope B CaMOM OCHOBAHHHM OpEOJIa, OCHOBHAS K€
4acTh BCE paBHO JOJDKHA OBITH (hmoneToBod. Mnmeans-
HBIX OOBEKTHUBOB HE CYIIECTBYET, IOSTOMY B PEaJIbHOM
XOpOIIeM HHCTPYMEHTE MOJKHO YBHICTh HEKOTOPHIE
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apTedakThl, HAaPUMEp, HEOOIBIINE Pa3pPhIBBI B MIEPBOM
IUPPaKINOHHOM KOJIbIIE, CJIeTKa JKEITOBATYIO WIIN
KEITOBAaTO-3€JICHOBATYI0 OKPacKy AH(PaKIOHHOTO
nucka Oenoi 3Be3bl BCICACTBHE XpoMmaTu3Mma. Ecim
IUpakKINOHHBIE KOJIBIA CIHUIIKOM SpPKHE M UX MHOTO,
9TO MOJDKHO HACTOPOKUTHh B IJIAHC HAJIWYUS 3HAYH-
TeNpHOW cdepuueckoit abeppanuu. [lpu HeOOMBIIONH
pacpoKyCHPOBKE XOPOIIETO0 aXxpOMATHUECKOTO pedpak-
Topa B Mo(oKane YBHIUM HECKOJIBKO KOHIICHTPUYHBIX
a0COJIFOTHO KPYTJIBIX KOJICI[ JKEITOBATO-0ENOro I[BETA,
OKPY)XEHHBIX PAaBHOMEPHBIM KPAaCHOBATBIM OPEOJIOM B
BHZC Pa3MBITOTO KOJBIA M TOpa3no Ooliee MPOTHKEH-
HBIM (DHOJETOBBIM OpeoJioM. Bce Kompla W Opeosl
OJDKHBI 00J1aaTh OCEBOM CHMMETpHEH OTHOCHUTEIHHO
LEHTpa, CaMH KOJbIIa HE MOJDKHBI BBIACTATHCS CBOEH
SIPKOCTBI0 OTHOCHUTEIIFHO JpYyT Apyra. B 3adokane Tax-
KE YBUIMM OCECHMMETPHUHBIC KOJIbI[A PABHOMEPHOM
SIPKOCTH, TOJIBKO CallaTOBO-3€NIEHOTO IBETa, B IICHTpPE
OyneT HaxoaUThCs (hUOJIECTOBOE IMATHO. Ecnu moctaBum
YCIIUPCKUHN OKYJISIP, TO HA OOBEKTHBE MBI JIOJIXKHBI YBH-
JIETh OJUH CIUHCTBECHHBIH KPYTJIBIH CBETJBIA OJNUK C
HEOONIBIIMM TEMHBIM TMATHBIIIKOM B IEHTpe. Bceskue
OTKJIOHEHUS OT ONHCAaHHOW KapTHUHBI OyIyT CBUACTENb-
CTBOBaTh O TOM, YTO MHCTPYMEHT HYXJaeTcs B IOCTH-
poBke. [Ipu 3TO# TIpoOe MOXKHO BBISBUTH CIICAYIOIINE
OCHOBHBIC HEJOCTATKU TEIECKOIIA!

Doxanvuvle U300padiceHuss MoyKu npu c@epuiecKkou
abeppayuu, Kome, ACMULMAMu3me.

1) Acturmatusm — u300pakeHue B pokyce OyaeT UMETh
KpPECTOOOpa3HyI0 CTPYKTYPY, BHE(OKaIbI Mpu HEOOIb-
1I0# pacoKyCHPOBKE MMEIOT JJUTUNTHYECKYIO (hopMmy,
npuuéM HarpasieHHe OoJbLIIMX oceil B godoxane U
3aokane OymyT MEPHCHIUKYJISAPHBL [Ipu HEOOIBIIOM
CTEINIeHN acTUTMaTH3Ma JUCK DipH ¢ nudpaknnoHHBIM
KOJIBIIOM B (pOKyce OcTaéTcsi BUIUMBIM, HO B KOJIBIIE
MOKHO 3aMETHUTh YEThIPE B3aUMHO NEPIEHIUKYISAPHBIX
Gosnee sipkuX yuacTka. [IpUuuHON acTUrMaTH3Ma MOXKET
SIBIISITBCSI HAKJIOH OOBEKTHBA, a TAKXKe HEMpPaBIJIbHAS,
KopbeITooOpasHas ¢opma ymH3. VHOTIAa MOKHO HAOIIO-
aTh TPEXJy4eBOW aCTUIMATHU3M: BHE(OKAJIbl HMEIOT
TpeyroyibHyo (GOpMy C 3aKpYIJIEHHBIMH yriiamu, B ¢o-
Kyce H300pa’keHHe TOYKH TOKE€ HAIIOMHHAET TPEYToJib-
HUK, MOTYT OBITh BHJIHBI TPH CBETJIBIX yJ4acTKa TU(pak-
LIMOHHOTO KOJbLA WINA TPU CBETIbIX Jyda. ITpuunHoit
SIBIIICTCA TepeKaTUe JIHMH3 IOCTUPOBOYHBIMH BUHTAMU
00 TPYKUMHBIM KOJBLIOM NPH HAIMYUHM TPEX MEX-
JINH30BBIX IPOKJIAO0K.

2) Koma — m3obpaxenue B (oKyce HECHUMMETPHUYHO,
nepBoe AUGPAKIMOHHOE KOJBIIO C OJHOH M3 CTOPOH
sipye, C ITOH JK€ CTOPOHBI MOTYT IMPOCMATPHBATHCS
YYacTKH BTOPOTO, TPETHETO U MOCIEAYIOLIMX KOJICIL.
[Ipu cunmpHOM KOMe KapTHHA DipH BOOOIIE IIOXO0 BUI-
Ha, n300pakeHHe 3Be3/bl HAIIOMHUHAET KOMETY C XBO-

ctoM. [Tpu HaOmOOEHUM BHE(QOKAIOB TAKKE YBHIHM,
YTO KOJIbIIA C OJHOW M3 CTOPOH OYAyT spdue, MPUIEM
pacmojioxkeHue OoJiee SPKUX yYaCTKOB B MOoQoKalie u
3ahoKane COBMAAACT, HO MPOTHBOIOJOKHO HaIpaBie-
HUIO Ha SPKHE CETMEHTHI Koiel B okyce. Koma moxer
ObITH 00yCJIOBJIEHA HEPaBHOMEPHOH TONIIMHON MeX-
JIMH30BBIX MPOKJIAA0K JUOO MONEPEUHBIM CIIBUTOM OJI-
HOM JIMH3bI OTHOCUTENBbHO Apyroi. IIpu HepaBHOU TOI-
LIMHE MPOKJIAJI0K CO CTOPOHBI OoJiee TOHKOW n300paske-
HHE OKpPAcHTCs B KpacHOBaThIM 1BeT. [Ipu cmemieHun
nepeHer JIMH3bI BOOK B HANpaBJIEHHHM CMEIIEHHs IO-
SBUTCA (hHUOJETOBAsT OKpacka, a C IMPOTHUBOMOJIOXKHON
KpacHas. JTO Tak Ha3bIBaeMEbIi «cemadopy». He crenyer
IyTaTh 3TO sBIIEHHE ¢ aTMochepHoil nmucnepcueit. [lpu
Hell B ciydae HaOmoaeHns 0e3 TuaroHainu KpacHOBaTas
kaéMKka Bcerya OyneT cBepxy, a roimybas cHu3y. [Ipose-
POYHBIM TecTOM OyJeT HaOJIoJEeHHE CBETHI O3 3€HH-
Ta, HaOJIOJIEHNE MCKYCCTBEHHOM 3BE3/bl, a TaKXe Bpa-
LEHHE TPYOBI.

3) Chepuueckas abepparus (3-ro mopsijaka) — Mpu He-
OoJbIION  O/IMHAKOBOH pac(OKyCHpPOBKE BHE(OKAIBI
OyIyT UMETb passiMyaroluecs ApkocTh U KoHTpacT. [Ipu
HEJONCIpaBIeHHOW abeppamuu B JOodokane KoJjbLa
pe3KHe W KOHTPAcTHbIE, BHELIHEE KOJIBLO SpUYe OCTajb-
HBIX. B 3adokane Ha000pOT, KOJbIIa, OCOOCHHO BHEIII-
Hee, OoJiee TyCKIble M pa3MbIThIe. [IpH mepencnpasiieH-
HOW cepudeckoii abeppanuu kapTuHa oOpaTHas. Kpo-
M€ TOTO, MOXKHO 3aMETHTh, YTO IIPH OJAMHAKOBOM KOJIHU-
4ecTBe KoJiell pac()OKYCHPOBKH TOT M3 BHE(OKAJIOB, YTO
OoJiee TYCKIIBIH M Pa3MBITHIH, OyneT Oouiblle 1Mo pasme-
pam. B oboux ciydasx B kapTuHe Diipu B (Qokyce sip-
KOCTh JU(PAKIMOHHBIX KOJICI IOBBIIIEHA M MOXET
HaOIroaThCs OOJbLICe UX KOIUYECTBO.

CunraeTcs HOMyCTHMOM BenmumHa cepmueckoi adep-
pammu 1o 1/4A, HO TIOHATHO, YTO YeM OHa OyIeT MCHb-
mre, TeM Jryume. CTOUT 0JJHAKO OTMETHTh, YTO HE3HAUH-
TeNbHAsl TIepeUclpaBiIeHHas abeppaiys B JHH30BOM
ny6neTe MpeArnoYTHTENbHEEe HeIOUCIpaBIeHHOW. CBs-
3aHO 3TO C T€M, YTO IPU HOYHBIX HAOIIOJCHUAX, KOTJa
TeMIIepaTypa BO3[AyXa MajaeT, TepexHss JHH3a OXJa-
JKaaeTcs cuibHee, e€ ¢GopMa W3MEHsAeTCs B OOJbIIei
CTENEHU, NPUUEM TakK, YTO HJEAIbHO HCIIPABIICHHBIN
00BEKTHB JI0 HACTYIUICHHS MTOJTHON TepMOCTaOUIU3auu
MOKaXXET HEKOTOPYI0 HEJOHMCHpaBIICHHYIO cepuye-
CKyI0 abeppanuio. B cierka nepeucripaBieHHOM 00beK-
THBE OHA OKa)XKETCS YaCTUYHO HJIM TOJHOCTHIO KOMIIEH-
cupoBaHHOW. OueHuBaTh CcQepuyecKkyo abdepparuio
axpomara PeKOMEHAYETCsl B 3€JIEHOM CBETE C Y3KOIO-
JIOCHBIM (HIIBTPOM, JJIMHA BOJIHBI KOTOPOTO HaXOJHUTCS
O61M3 MakcUMyMa IHEBHOM YyBCTBHUTEIHHOCTH TJIa3a,
T. €. 0K0j0 550 uM, HanbOoJjiee MOAXOASAIMM M3 YHCJIA
JIOCTYTIHBIX SIBJISIETCSl yrmoMuHaBInuiics Baader Solar
Continuum. He Gepémcst cyIuTh, HACKOJIBKO 3TO COTJIa-
CyeTCsl C TeOpHeH, HO YUCTO IMIUPHUIECKH HaMU OBLIO
MOJIMEYEHO, 4TO, HAIpHMeEp, NpU paBHOH pacoKycu-
POBKE B 5 KOJIEll, €CJIM Pa3JeNUTh JTUaMeTp OOJIBIIEro
BHeoKaJla Ha TMaMeTp MEHBIIETO M BBIYECTh CAMHHILY
(D/d-1), TO moNy4YHUTCS YKCIO, MPUOIUZUTEILHO PABHOE
BenuunHe cdepudyeckoil abeppanyy, BBIPaXCHHOH B
JIOJISIX JUTMHBI BOJIHBI HCKa)KEHHS BOJIHOBOTO (PpOHTA, 110
KpaitHeit Mepe B Jrara3oHe 0—1/2A
(www.shvedun.ru/spherical.htm). B ciyyae uaeanpHoro

00BEKTHBA MPH CaMoil Masloi pacOKYCHPOBKE, BCETO B
OJJHO KOJIbIIO, CO CTOPOHBI 000MX BHE(DOKATIOB B LIEHTPE
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Rinh o oadaibiasis o

JIOJDKHO HaOJIIOAAThCS MaJICHHKOE COBEPIICHHO Y€pHOE
MSITHBIMIKO O€3 MPU3HAKOB HAJIMYHS CBETJIOM TOUYKH, IIPH
aToM 00a BHedoOKaa MOKHBI OBITh COBEPIIICHHO OIH-
HaKoBbl. Takyio HpoOy BBLACPKHBACT JNAlICKO HE Kax-
IBIA ake oueHb Xopomwid 00bekTnB. OIHAKO OpHeH-
THPOBOYHYIO OLICHKY KOPPEKIMH chepruieckoil abeppa-
IUH MOXXHO CIIeJIaTh U 0e3 BCSKHX (HIBTPOB, HYKHO
JMIIb BHUMATENBHO paccMoTpeTh 3adokan. Ecnu npu
HeOoJpIIoN pachOKyCHPOBKE KOJbla B HEM BUJHBI OT-
4YETIMBO, TO OOBCKTHB MOXXHO CYHMTATh Herutoxum. Ha
aCTPOHOMHYECKUX (hOpyMax ONMUCAHO HEMAJO CIIy4aes,
Korja B 3a)oKasie BMECTO KOJIel[ BUAHO TOJBKO CIUIONI-
HOE MYTHOE IISTHO, CBHIETEIBCTBYIOILICE O 3HAYUTEIb-
HOW HEeTOMCITPABIICHHOH abepparum.

C 4ero cienyeT HadaTh, €CIM OOBEKTHB paHee YXKe pas-
OupaJcsi WM M3HAYAIBHO MOKA3bIBAET IUIOXYIO KapTHH-
Ky? MbI mocoBeToBaJM OBl NEPBHIM JAEIOM HPOBEPHUTH
PaBHOMEPHOCTh TOJIIUHBI MEXJIMH30BBIX MHPOKIAJOK.
Bcerpeuatorcest 00beKTHBBI, B KOTOPBIX JIMH3BI Pa3Jie/IeHbI
KOJIBLIOM, HO ¥ B HUX MEXJIMH30BBII IPOMEXKYTOK MO-
JKET OKa3aTbCsi HEPAaBHOMEPHBIM H3-3a IONAJaHUA Ka-
KOW-HHOYAb COpPMHKH. B OOJBIIMHCTBO MMEIONMIMXCA Ha
HalleM pBIHKE pe(paKkTOpPOB JIMH3BI Pa3feiCHbl TpeMs
MPOKIaJKaMH, MPUYEM B KHTAHCKHUX HHCTPYMEHTax
OHH, KaK IPaBHJIO, AENAIOTC MUHUMAIBHOW TOJILUHBI,
okoso 0,15 mm. CyuiecTByeT OY€Hb HPOCTOH METOA
MIPOBEPKH TAKHX OOBEKTHBOB: HAOIIOJCHHE KOJIEIl
Herotona B otpax€HHOM cBeTe. UTOOBI WX YBUICTS,
MOYKHO BOCIOJIb30BAThCSI CBETOM OOBIYHOI JIFOMUHEC-
LEHTHOW Jammbl. HampaBisieM cBeT Ha OOBEKTHUB U
CMOTpPHUM Ha HEro CIEPEeJu, HEMHOI'O MEHSS NOJIOKECHUE
ronossl. IIpy yka3aHHOH TOJIMHE NPOKIANOK YBUACTH
KOJIbIIa HE cocTaBiisieT Oompiioro tpyna. LlenTp cucre-
MBI KOJIEIl JOJDKEH COBMNAJaTh C T€OMETPHYECKHM ILIEH-
TpoM 00bekTHBa. COBMAJCHUE HEIUIOXO (UKCHPYETCS
Ha T71a3, HO JUIA OOJbIIeH TOYHOCTH MOXKHO TPHIIOXKUTH
K ompaBe JIUHEWKY. [lockombKy CMOTpETh MPUXOAMUTCS
MOJT HEKOTOPBIM YIJIOM, HAJ0 3aMEPHUTh MOJO0KECHUE
LIEHTPa KOJIEL B HECKOJbKHUX HAIpPaBJIEHUAX. MOXKHO
JIOILyCTUTh OTKJIOHEHHE B N1apy — TPOHKY MUIJIUMETPOB,
HO JIy4llle TOOUTBCS MOJHOrO coBnaneHus. [Ipu Hepas-
HOW TOJIIMHE LEHTP CMEIIAeTCsl B CTOPOHY Oojee TOH-
kol mpoknanku. Ecnum mpu cBere JIFOMUHECUEHTHOM
JlaMIIbl KOJbLAa BUJIHBI IUIOXO, TO HYXKHO BOCIIOJIb30-
BaThCsl MOHOXPOMATHUYECKUM HCTOYHHMKOM, HaIpUMeEp,
JIA3€PHON YKa3KOH, TOJNBKO €€ HYXKHO MPHUKPBITH MOIY-
MIPO3pavHOi OymMaroi JuUIs CO3JaHus paCCESTHHOTO CBETa.

MonrHOCTb Ja3epa T0JDKHA OBITh HEOOIBIION, TOTOHAET
0OBIYHAs yKa3Ka, mpojaBaeMasi B KHOCKaX, IPH TOUCKE
KoJien, Hajao nepxkath e€ Ha paccrostauu 0,4—0,6 M OT
00BeKTHBA TOOJU30CTH OT Jiyua 3peHus. K coxkaneHuro,
C YBEIMYCHHEM MEXJIMH30BOTO MPOMEXKYTKa TOYHOCTh
1 HaJE&KHOCTh OTOTO METOJa PE3KO CHIIKAETCS, a YBH-
JIeTh CaMHU KOJIbI]a CTaHOBUTCS BcE TpynHee. [Ipu Tom-
CTBHIX NPOKJIaJKaxX MPHUIETCS KOHTPOJIHUPOBATH TOJILIUHY
HU3MEPHUTEIBEHBIM TpuOopoM. Ommbka He JOJDKHA Tpe-
Bbimath 0,02 MM, CyIIECTBYIOT IUTAHM€HUUPKYJIH, O3~
BOJIIOIIHE U3MEPSITh TAKWE BEIWIHMHBI, HO OyIIeT ropas-
JI0 Haz&XHee BOCIMOJb30BAThCS MPOMBILUIEHHBIM MHK-
pOMETpOM, O00ECHCUUBAIOIIMM TOYHOCTh Ha MOPSIOK
BbIlIe. YUTO Jenarh, €clii OJHA M3 MPOKIAJOK TOJIIE
npyrux? Ecnum cMmemeHue 1eHTpa KoJiel] OTHOCUTEIBHO
HEBEIMKO, TOpsaAKa 5-7 MM, TO HE CTOUT TOPOTHTHCS
CKOOJIUTh WJIM TOJApe3aTh MTATHYI0 OyMakKHYIO MpO-
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KIIaJKy JIC3BHEM, CKaJIIIETIEM MM WHBIM PEXYIIUM HH-
CTPYMEHTOM, 3TO JOBOJBHO OIACHO, T.K. JIETKO MOXHO
cpe3aTh CIMIIKOM MHOTo. ['opaszo sydmie mpoKiIaixy
MPOTJIAXKUBATh C HEKOTOPHIM HAKUMOM KaKHUM-THO0
NIPEAMETOM C IJIAJKOH CJIerKa BBIIYKJION I[OBEPXHO-
CTBIO, HAaIlpUMep, KOJMAa4KoM OT pyduku. JIMH3Yy HyXHO
MIOCTaBUT Ha TOPELl U, yaepKuBas e€ 3a Kpast OHOH py-
KOH, Apyroi AepkaTh INAAKUH HpeAMET U OCTOPOXKHO
BOJIUTH MM, KaK Obl HOJNUPYs NPOKJIAIKY. 32 HECKOJIBKO
MHUHYT paboThl yaaéTcs 3arHaTh KOJIbIla B LIEHTP O0BEK-
THBA, HYXHO TOJILKO TIEPHOJIUYECKH CKJIaIbIBATh JIMH3EI
W Jenats MpoOBI, 4TOOBl HE IMepeycepacTBOBaTh. Eciu
XK€ OJHAa U3 NPOKIAIOK HEMHOTO TOHBINE, TO TYT JBa
BapHaHTa: IyTh YBEINYUTH TONIIMHY, HAIPUMEP, HaMa-
3aB €€ TOHKHM CJIOEM OBICTPO BBICBHIXAIOILETO JIAKa, JIH-
060 crnerxka moamaOpuTh [BE OCTaBIIHECA. ABTOPHI
OOBIYHO OT/IaBAJIU MIPEANIOYTEHHE BTOPOMY BapHaHTY.
ITocne Toro kak NMpoKJIaAKU BEIPOBHEHBI, HAZI0 aKKypaT-
HO coOpaTh OOBEKTHB U OTHIOCTUPOBATH €TO I10 YeIIHUp-
ckoMy okymsipy. [IpenBapuresisHO HEOOXOAMMO MaKCH-
MaJIbHO BBIOpaTh MOMT (okycé€pa M yOEqUTBHCS, YTO
OKyJIsipHast TpyOKa CMOTPUT B LICHTP OOBEKTHBA, a HE
Kyna-to BOOk. Ha crammaptHbix (okycépax Tpyd SKy
Watcher u Celestron s BeiGopku mrodra ciayxar jaBa
MaJICHBKHX BHHTHKA MOJ IIECTHUTPAaHHUK, PACIIOJIOKEH-
HBIE CBEPXY PSIOM C PYYHBIM 3aKUMHBIM BHHTOM. Ilo-
HEMHOT'Y TIOAKPYYHBas HX, yaaércs Jooutscs modra B
BEPTUKAJIbHOU IJIOCKOCTH He mpeBblaromero 0,5 MM, B
TOPU3OHTAJIBHOW OH MOXET ObITh HeMHOTro Oosbine. Ha
YEeINPCKOM OKYJIpe, B TOM 4YHCJIe Ha KOPOTKOM, MMe-
IOTCSL KpecTooOpa3Hble HACEUKU IJI HATSATUBaHWUS HU-
Ted. IX MOXHO HaTsSHYTb U 3aKpENUTb, HAPUMED, Ka-
MeJIBKOM JIaKka, BCTaBUTh OKYJISIP Ha TOJaraouieecs eMmy
MECTO W, TJISIIS B IEHTPATBHOE OTBEPCTHE, IOCMOTPETH,
COBNAJAlOT JM LEHTP OOBEKTHBA M OCh OKYJISIPHOM
TpyOKu ¢ gemmpom. [lyist srydied Bu3yann3ayy IeHTpa
O00BEKTHBA HAJIO0 CHEeNaTh KAapTOHHYIO KpBIIIKY C Ma-
JICHPKUM OTBEPCTHEM B IEHTpe. B mpuHImIE, MOXHO
MOCTYIHTH TPOILE, 3ariIsHyTh M3 IIEHTpa OOBEKTHBa
BHYTPb TPYOBI M TPOBEPUTH KOHIIEHTPHUYHOCTH O00OMX
CPE30B OKYJSIPHOW TPYOKM Ha rja3, 3TOTO ObIBaeT J0-
CTaTOYHO.

-

Onpasa obvexmusa pegpaxmopa SWI15075 ¢ wecmovio
FOCIUPOBOUHBIMU GUHMAMU (MPEMSL HA KANCOVIO TUH3Y),
pasnecénunvimu Ha 60°.

B ompaBax Thna mym-mmyJur HaKJIOH OOBEKTHBA PEryJin-
pyeTcs TpeMs IapaM BHHTOB, PAaclOJI0KEHHBIX MEXIY
¢annamu onpasel ¥ TpyObI. [Ipu GosbiioM OTKIIOHE-
HHUM OCeH C MOMOIIBIO YEHIIMPCKOTO OKYJIsipa MBI Oy/ieM
BUJIETh HECKOJIBKO OTIEJIBHBIX OJIMKOB, OOBIYHO J1Ba
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OONBIIMX W MAJICHBKHHA, TIPH MajoM — JBa OOJBIIUX
YaCTUYHO HAKIAABIBAIOMIMXCS JAPYr Ha Apyra Oymka.
HyxHO moOuThCs, 4TOOBI OCTaJCS BHACH TOJIBKO OIWH
COBEPIIIEHHO KPYTIBIH OMMK ¢ HEOONBIION TEMHON TOU-
Kol B ieHTpe. B TpyOax, rae HaKJIOH OIpaBHl HE MPEIy-
CMOTPEH, JUIS 3TOr0 BO3MOXKHO MPUICTCS MAHUITYIHPO-
BaTh ¢ (okycépoM. OTHAKO CIPABEIIUBOCTH PAIH CTO-
UT OTMETUTh, YTO Ha BCEX TPYyOax, ¢ KAKMMHU HaM IPH-
[IJIOCh UMETh J1eNio, (POoKycép OBUT BHICTABJICH BIIOJIHE
YIIOBJICTBOPHUTEIBHO, U NIENaTh ¢ HUM HUYErO HE MpHU-
uutock. JIume B 0THOM U3 TPEX MPOBEPEHHBIX pedpak-
topoB SW15075, mproOpeTéHHOM Ha BTOPUYHOM DPBHIH-
Ke, OBUIO BBISBICHO 3aMETHOE PAacXOXKACHHE OJIHMKOB,
MIPH ATOM, CYIS MO PACIOJOXKCHHUIO HAAIMCH Ha OOKY
TpyOBI OBIIO OYEBUAHO, YTO (QOKYCEP IMepecTaBILIN Ha
120°. Kak TOJBKO OH OBII IIOCTaBJIEH B HMCXOIHOE IIO-
JIOXKCHHUE, OJUKU MPAaKTUYECKH COBHANM. B ciydae
HEOOXOIUMOCTH HEOOIBIIYI0 KOPPEKIMIO MOXHO IO-
MBITATHCS BBHITIOJIHSTh MMyTEM BpAICHUS 2-X JTIOWUMOBOTO
OKYJISIPHOTO THE3/1a U KOHTPralKu Ha KOHIIC OKYJIIPHOI
TPYOKH, M3-32 HEOONBIINX MOTPEITHOCTEH B HApPE3aHUU
pe3b0 LEHTP OKYJISAPHOTO OTBEPCTHS MPH 3TOM MOXKET
HEMHOTO cMemmathes. KpoMe Toro, ecim Mbl OIb3yeMcst
MIPEUMYIIECTBEHHO 1,25-110MMOBBIMH aKcecCyapaMu, TO
HaJ0 UMETh B BUAY, 4TO U agantep Ha 1,25 mrolimMa BMe-
CTe ¢ OBYMS 32)XKMMHBIMH BHHTaMH TOKE€ MOTYT JaBaTh
HEKOTOPYIO JSKCHEHTPUYHOCTh, YTO B COBOKYITHOCTH

MOKET [1aBaTh CMEIICHHE IEHTpPa OKYJsApa B Mpemenax
1-2 MM. B pe3ynbTaTe Takux peryIHPOBOK OKYISPHOTO
KOHI[a BO BCEX TECTHpOBaHHBIX TpyOax SKy Watcher
yIaJI0Ch TOOUTHCS XOPOIIEr0 COBMEIICHHS OJIHKOB, HE
npuberas K OCAa0ICHUIO KPENENKHBIX BUHTOB CaMOTO
(dokycépa ¥ CMEIECHHUIO ero JAeTaleH.

Tunosoti  wmamnsiti  oxycép pegpaxkmopos Sky
Watcher u Celestron OMNIL.

Crnenytomum 1maroM OyaeT OIeHKa MMerommuxcs adep-
pammii: KoMbl, ceprueckolt, acturmaruzma. O chepu-
4ecKOW abeppaliy MBI YK€ ITHCAIH, €CITN €€ KOPPEKIHs
Hac HE YCTPauBaeT, OOBEKTHUB IMOJJICKUT ITOBTOPHOM
pasbopke. [[nst mepeucnpaBieHHol abeppaiuu MpuaET-
Csl M3TOTABIMBATH IOMOJHHUTENBHBIE MPOKIAIKH, KOTO-
pBIE cieqyeT TOMECTHUTh MOBEPX IITATHBIX, JHOO HM3ro-
TOBHUTH HOBBIC, OOJBIIEH TONIIMHBI B3aMEH HMEIOIINX-
csa. Bo3moxkHO TpuaéTcs caenaTh HECKOJIBKO IMPOo.
HanGonee Han&XHBI TNPOKIAAKH, H3TOTOBJICHHBIE U3
MeTaJula, UX YacTO PEKOMEHIYIOT BBIPE3aTh U3 aNIOMHU-
HHUEBBIX IMUBHBIX OaHOK, TONIIMHA CTEHOK y HHUX He-
CKOJIBKO MEHSETCSl B 3aBHCHMOCTH OT MECTa, OTKyJa
BbIpe3aHa MPOKJIAJKA, MOXHO TakuM 00pa3oM MOATO-
HATH WX O TOJHIMHE. MBI 3THM CIIOCOOOM HE MOJb30-

BaJICh, JIENIAJIA TPOKIAAKH M3 CaMOKIEIomencs Oyma-
TH, KapTOHA, JINCTOBOTO MeTajlla, KOHTPOIUPYS TOJIIN-
HY MHUKPOMETPOM W 10 KonbIaM HeioToHa. OTAETHHO
CIIeyeT CKa3aThb HECKOJbKo ciioB 00 m3omente I1BX.
OTo HEe NydmMi Marepuan Il MPOKIagoK, HO TpH
TOJIIIUHE B OJIUH cJio#, a 310 oT 0,12 1o 0,17 MM B 3aBH-
CHMOCTH OT THIIa MOTKa, YTO KakK pa3 COOTBETCTBYET
CTaH/IAPTHBIM KUTAHCKUM IMPOKJIaZKaM, OHU CIHOCOOHBI
JlaBaTh YAOBIICTBOPUTENBHBIE pe3yabTaThl. [loHadamy
OBUTM ONACeHWs, YTO W3-3a HEKOTOPOH 3JIaCTUYHOCTH
JAaHHOTO MaTepHajla MOXET HapyLIUThCS paBHOMEp-
HOCTh MEXJIMH30BOTO TIPOMEXYTKAa, HO Ha IIPaKTHKE
JaXe C JOBOJBHO TSKEINBIMU JIMH3aMH pedpakTopa
SW15075 »10r0 B TE€YEHHE HECKOJIBKHX MECSAIEB DKC-
IUTyaTaldy He mpom3onuio. M3omenTa obmagaer aaresu-
eil K CTeKITy He TOJBKO CO CTOPOHBI KIIESIIEro CJos, HO
U ¢ 00paTHOM, 4TO MpOSIBISIETCS Yepe3 HEKOTOpoe Bpe-
Msi. JIMH30BBIA OJIOK C TaKMMHU NPOKIaAKaMH, MOOBIB-
IIMH 0] JaBJICHUEM TPIKMMHOTO KOJIbIA, MpaKTHye-
CKHM CTaHOBHTCS CKJIEEHHBIM, YTOOBI Pa3beUHUTD JIMH-
3bl, MPUXOJUTCS IpPUKIaAbIBaTh Hemanoe ycuiaue. C
OJTHOM CTOPOHBI, 3TO MOXKET MELIaTh IOCTUPOBKE, HO C
JpyToii OyAeT CIIOCOOCTBOBATH IMOBBIIIIEHHON CTOHKOCTH
00BEKTHBAa K TONMYKaM H Tpscke. JIérkme OymakHbIE
MIPOKJIAIKA MOXHO BOOOIIIE HE MPHUKIICHBATh K JIHH3E, HO
HYKHO OBITh TOTOBBIM K TOMY, 4TO IIPH COOpKE OOBEK-
THBA BO3MOXHO MPHUAETCS CIENATh HECKOJIBKO TIOIBITOK.
MerTammdeckrie MPOKIAgKA MBI MPUKICHBAIA MHUKPO-
CKOITMYECKO# KareJbKol IaroH-Jaka ¢ Mociea YoM
MpKaTheM K JinH3e. B KOpOTKO(GOKYyCHBIX pedpakTo-
pax 3aBHCUMOCTh CepHiecKoil abeppaluy OT BEIUYH-
HBl MEXJIMH30BOTO IPOMEXYTKa BBIpaXKCHA CHIIBHEE,
4eM B AIMHHO(GOKYCHBIX. Tak B OJJHOH M3 UCIIBITAHHBIX
aBTopamu Tpyd SW15075 ¢ OTHOCHTENBHBEIM OTBEPCTH-
eM F/5 mis 3aMeTHOTO yMEHBIICHHUS TepeHCIIPaBICHHOMN
abeppamii OKa3ajloCch JOCTATOYHBIM YBEIUYHUTH TOI-
OIMHY TPOKIagoK Beero Ha 0,1 MM, B TO BpeMs Kak IJist
mmHHOoKycHOU AstroMaster 90 ¢ F/11 u abepparmeit
mopsiaka 1/6-1/5k yenwmaenust Tommuast ¢ 0,15 mo 0,74
MM HE XBaTUJIO JUIS MOJTHOI KOMIICHCAIINH, XOTS pa3iu-
yue BHE(OKAJOB YMEHBIIWIOCH. [Ipu HemoucnpasieH-
HOW ceprueckoil abeppanuu jaeiga MOTYT OOCTOSATh
ropaszio cepbé3nee. Kak yxe orMeyanoch, BO MHOI'MX
KATaCKUX TpyDOax IMOYTH HET BO3MOXKHOCTH sl e
YMEHBIICHUS, TOCKOJIBKY MPOKIAJAKH U3HAYAIBHO CTOST
oueHb TOHKHE. Kpome TOro, BBEICHWIIOCH, YTO y HEKO-
TOPHIX (ecTH He Y OONBIIMHCTBA) O0OBbEKTUBOB KPUBU3HA
3aHEe TMOBEPXHOCTH IMEPBOM JIMH3BI OOJNBIIE, YeM TIie-
penHell MOBEpXHOCTH Y BTOPOW, B pe3yJIbTaTe Yero Ipu
YMCHBIICHAN BEIMYUHBI IPOMEKYTKA JINH3BI HAYMHAIOT
compukacatbcst B HeHTpe. C 3TUM MPHIIIOCH CTOJK-
HYTbCS B oOBekTHBax pedpaxropoB Celestron OMNI
120, SWI15075. B cenecTpoHOBCKOW TpyOe yIanoch
0€30MacHO YMEHBIIUTh TOIIUHY ToJbKO ¢ 0,24 mo 0,15
MM, B SW15075 tommuna npokinanok 0,15 MM yxe siB-
JIgeTCsl TIOYTH MUHUMAJIBLHO BO3MOXHOU. Bot B oTeue-
crBeHHOM pedpaktope TAJI-125R, B koTropoMm TOXKe
ObliIa BBISIBIIEHA HEJOHMCIIpaBiIeHHas cepuueckas adep-
pauusi, oueHEHHass HAaMH BEJIMYMHOW mpumepHo 1/6 A,
yJIaJIOCh TIPaKTUYECKH YCTPAaHHTh €€ MyTEM YMEHbIlle-
HUS TOJIIMHBI pokiaaaok ¢ 0,74 no 0,25 MM, npu 3TOM
CONPUKOCHOBEHHS JINH3 B LIEHTPE HE OBLIO.

Ecmm koppekuust cepudeckoi abeppamnuu HAC yCTpau-
BaeT, TO HAA0 OOpaTWTh BHIMAaHHE HAa OCTATOYHBII
acTUrMaTusM M Komy. lIpu kadecTBEHHON HOCTHPOBKE




YEUIMPCKUM OKYJSIPOM HaJIW4Me acTHUrMaTH3Ma OyneT
CBUJIETEILCTBOBATh 00 OTKIOHEHUH (HOPMBI OTHOU HIIH
obenx NTUH3 OT HIeanbHOU cepmueckoi. B stom ciy-
yae MMEeTCsl MOTeHI[HaIbHAsl BO3MOXXHOCTh YMEHBIINTD
€ro IyTéM BpallleHUs MEepeIHEH JIMH3bI, IOCKOJIbKY
MOXXHO HAaWTH TaKoe IIOJIOKECHHUE, NPH KOTOPOM acTHr-
MAaTH3M OJHO JIMH3BI OyIeT YACTUYHO WIIH MOJHOCTBIO
KOMITCHCHPOBAThCS acTUIMaTH3MOM Jjapyrod. Hano 3a-
METHUTB, YTO 3TO OOJNBIIE OTHOCHTCS K JCUIEBBIM MaJTbIM
TpyOaM C TUTACTHKOBOM ompaBoil. B Gojee cepbE3HBIX
WHCTPpYMEHTaX JaHHas OINepanus IpoJAeibIBacTCS B
MpoLIecce M3rOTOBJICHHS O0BEKTHBA M HA TOPLAX JIUH3
yKE€ CTOST METKH, MOKa3bIBAIOIIHE HMX ONTHMAIbHON
nonokeHue. Mpl BUJIENN TaKue METKH Ha BceX 150-Mm
pedpakTopax Sky Watcher, kak MIHHHO(POKYCHBIX, TaK
n xopotkodokycHbix. Ha oopextnBe OMNI 120 Toxe
MIPUCYTCTBOBAIN KaKHE-TO METKH, HO HE COBCEM ITOHST-
Hble. Bpamare nepenHio JIMH3Y MOXKHO B COOpaHHOM
OOBEKTHBE PYKOH, OTBEpHYB NPUKHMHOE KONBIO H
HaJICB PE3UHOBYIO IIEPUYaTKy, YTOObI HE MaYKaTh CTEKJIO.
MpI npaBsia TaKMM METOJIOM HE MOJIb30BAJIMCh, TPEIIO-
YUTAM CEPHI0 aKKypaTHBIX pa300poOK ¢ HEOOJBIIUM
MOBOPOTOM JIHH3bI, XOTSI KOHEYHO 3TO 3aHMMAeT ropas-
o Oombie BpeMeHH. BeposTHO, MOKHO OBLTO OBI HC-
MOJIb30BaTh KaKyI-HUOY/b HEOONBIIYIO MOIHYpPETaHO-
BYIO HJIM PE3UHOBYIO MPUCOCKY, OCTOPOYKHO MPHUIICITUB
e€ B meHtpe nuH3bl. Koppekius acTUrMartusma mOpu
9TOM KOHTPOJMPYETCS MO BHe(OKanaMm mpu HeOGONIbIIOwH
BEJIMYMHE PACPOKYCHPOBKH, HAJ0 MOOUBATHCS, YTOOBI
OHHU CTaJIu MAaKCUMAJIbHO KPYTJIBIMH.

Ecnu actTurmatusMa HET WIM BeJIMYHHA €ro He3HauM-
TeNbHA, CIEAYIOUIMM 3TaloM OyIeT BBIBEACHHUE KOMBI
JIEIEeHTPUPOBKHU. [ 3TOrO mMoTpedyroTes panuaibHbIC
IOCTHPOBOYHBIC BUHTHI Ha Topuax JinH3. [Ipu BemomHe-
HUM JIaHHOW OIEpaluy clexyeT PYyKOBOJCTBOBATHCS
CIIEAYIONIMMH TIPABUIIAMH:

1) craBuMm yBemmdeHue okoio 2D wmwm Beime (B ciryuae
HE0OXOIMMOCTH MOXHO BOCIIOJIb30BaThCS TUH30H bap-
JI0y), BHUMATEJBHO paccMmarpuBaeM J0¢oKal IpH pac-
¢dokycupoBke B 4-6 kouser. Bokpyr HuX Oyaer HaOI0O-
JIAThCSl PAa3MBITBIA KOJIBIEOOPa3HbIH Opeos KpPacHOro
L[BETa, HAXOASAIINICA BHYTpH emé Oonee MpOoTsHKEHHOTO
U pa3MBITOro cuHe-(uoneroBoro. Ilpu Hamuuauu Gonee
WIN MEHee 3HaYUTENIbHOM KOMBI SIPKOCTh KPACHOTO Ope-
onma OyneT HepaBHOMEpHA, HECHMMETPHYHA OTHOCH-
TeJbHO IeHTpa. C NMOMOIIbIO BHHTOB JIBUTAeM Iiepeli-
HIOIO JIMH3Y B CTOPOHY H30BITKa KpacHOIO IIBETa.
Hanpumep, ecn n30BITOK KPaCHOTO CIpaBa M BHH3Y Ha
4 gaca no M¢epbaaty, To TyAa Ke IepeMeniaeM 1 JIMH-
3y (ecam CMOTpeTh CO CTOPOHBI OKyIsApa). Ilepen xax-
JIOW TOJBMXKKOM OCITa0JisieM MPHKAMHOE KOJIBIIO, a IIe-
pen mpoOoW MOATATMBAEM, €CIIM 3TOTO HE JejaTh, TO
IIPU TOPU3OHTAJIBHOM IOJIO)KEHUH TPYOBI MOXET MOSIB-
JIATBCA KOMaA OT HAKJIOHA JIMH3BI 110 CBOCH TAXCCTHIO,
YTO NCKAa3MT Pe3yJbTaThl. BUHTEI BTOPOI JIMH3HI HE TPO-
raeM, OHH JIOJDKHBI (PUKCHPOBATh €€, Oy IydH 3aKpyUeHEI
JI0 yTopa.

2) mpoJoIDKaeM paccMarpuBarh A0(oKal, ecid KoMma
HEBEJIMKA, HEPAaBHOMEPHOCTh KPAaCHOTO Opeojia MOXHO
HE 3aMEeTHTbh, HO 3aTO OOHAPYXUTCS HEPABHOMEPHOCTH
SAPKOCTH CaAMHUX KOJEIl, 0COOEHHO BHEITHETO: C KaKOW-TO
OJTHOW M3 CTOPOH OHO OyIyT HECKONBKO sipue. [[Buraem
MIEPEHIOI0 JIMH3Y B CTOPOHY Oojee SPKOro CeTrMEHTa.

Jenast Takue MOIBMXKKH, [0 MEpe YMEHBLICHHS KOMBI
XKEJNATEIbHO IMOCTENICHHO YMEHBLIATh CTEIeHb Pac(oKy-
CHPOBKH, 3TO II03BOJIUT BBITOJIHUTE JAHHYIO OIEPALUIO
¢ Oouspmeit ToUHOCTRIO. [IJis MaHHOW MPOOBI MOYKHO HC-
II0JIB30BATh Taloke W 3adoKall, NPABUIIO IEPEMEILCHUS
nuH3bl Oyzmer uaeHTHuHbIM. Ho kombua B 3adokane
OKpaIlleHHbIe, 3enéHble, a B Ho(OKane MoYTH Oelbie,
Takas OKpacka IoKasajach Oosee ymoOHOW aisl BHU3Y-
anmbHON oneHkd. Ho 3TO KOMy Kak HpaBHTCS, CIEIyeT
el yUYUTHIBaTh OCTATOYHYIO ChepriecKyro abeppaluro,
€cJId OHA UMEETCsl, TO BHIOMpATh HAJO0 TOT U3 BHe(OKa-
JIOB, B KOTOPOM KoJibLia GoJiee u€Tkue.

3) paccmarpuBaeM H300paKeHHE TOYKH B (oOKyce, T.e.
kaptuHy Ofipu. [Ipu Hagmamy KOMBI IepBoe AuPaKIIH-
OHHOE KOJIBIIO C OJHOW W3 CTOPOH OyHmeT sipue, C ITOH
K€ CTOPOHBI MOXXKHO BHUJIETH CETMEHTHI BTOPOTO M IIO-
clielylonux Kosen. /IBuraeM HepeqHIO JHUH3Y B MPo-
THBOIIOJIO’)KHOM HamlpaBiieHHU (B OTJIMYUE OT BHE(OKa-
noB!).

Bce 3Tu nmpuéMbl JONONHSAIOT APYr Apyra U JOJIKHBI
HCTIONB30BaThCsl B KOMILIEKCE, caM 1o cebe mporiecc
HECJIOKHBIH, €r0 MOXKHO BBITIOJHUTH NMOPOH OyKBaJIbHO
32 HECKONBbKO MHUHYT. ONHAKO CHEIIUTh HHUKOIJa He
CIIEZyeT, Hal0 MOCTApaThCsl BBIBECTH KOMY IO MaKCH-
MyMY, IOMHS O TOM, ITO TEJIECKOIl OyIeT SKCILUTyaTHPO-
BaThCs NIPH CaMBIX Pa3HBIX TEMIIEPATYPaxX OKPYKArOIIeH
cpensl. IIpu Temneparypax, CHIBHO OTIHYAIOIIUXCS OT
TOH, IPU KOTOPOW IPOBOAMIIACH KOJUIMMALUs, HEIb3s
UCKJIIOYUTH TIOSBIICHUSI HEOOJBLIONH KOMBI BCJIEICTBHUEC
HEKOHTPOJIMPYEMBIX JedopMaluii Aerajiedl ompaBbl U
suH3. Ilo3ToMy, ecnu FOCTHpPOBKA JEJIaeTCs Ha YJIUIE,
HAJI0, BO-TIEPBBIX, 1aTh TEIECKOMY OTCTOATHCS HE MEHEE
2-3 4acoB, BO-BTOPBIX, CTApaThCsl BHIONPATH VISl pAOOTHI
HEKYI0 CPEIHIOI TemIeparypy Bosnayxa BOmmu 0°C.
[Tpn HEKOTOPOM OIIBITE, KOTOPBIH OBICTPO TIpHOOpETaeT-
Csl, HE COCTaBIISICT OOJBIIOTO TPyZAa BHIBECTH KOMY Jie-
OEHTPUPOBKU C TOYHOCTHIO m0 1/10A W make BhIIIE.
Ectp em€ oauH mpoBEpOUYHBIN TECT, KOTOPHIH MOKHO
HCIOJIb30BaTh ISl OKOHYATEJIBHOTO KoHTpoussd. Ilocra-
BUM H300pa’keHHE CBETAIICHCS TOUYKH TOYHO B LIEHTPE
TIOJISL 3PEHUS CHIIBHOTO OKYINSApa, Jydlle JUIs 3TOTO BBI-
OpaTh OKYIJISIp HECIIOKHOH KOHCTPYKIMH, Hampumep,
[Tnéccn nmnm oprockonuueckuii. Eciu B cokycupoBaH-
HOM axpoMaTe HauaTb INOHEMHOTY OTOJBHIATh OKYJP
3a (hoKyc, TO M300pakeHHe HAYHET INPEBPAIIATHCS B
KONBLO, B IEHTPE KOTOPOTO B KAaKOH-TO MOMEHT MBI
YBHIUM KPAacHYI TOUYKY, KOTOPYHO Ha3bIBalOT TOYKOH
Teitmopa. D10 Qokycupyercst man€kuil KpacHBIH yda-
CTOK CHEKTpa, €CJIM MPOAOJIKATH BEIBOJUTH OKYJISIp €lé
JJIbIIE, TO YBUAMM CHHIOI TOYKY. MOXHO HailTu Ta-
KO€ IPOMEXYTOYHOE IOJIOKEHHE OKYyNspa, IpH KOTO-
poM OyayT OJHOBPEMEHHO BHMIHBI M KpacHas M CHHSISA
Touka. B miease oHM JOJKHBI COBIANATh M JaBaTh Io-
my6oBaTo-0enécoe MATHBIIIKO B CAMOM IIEHTpPE, KOTOPOe
MOXET OBITh OKpPYXXEHO HEOOJBIIMM KOHIEHTPHYHBIM
KpacHOBaTbIM opeojioM. Ecin coBmaseHuss HeT M 00e
TOUYKU BHUIHBI IO OTAENBHOCTHU, TO FOCTUPOBKA HE UAE-
anpHas. Takas mpoBepka OCOOEHHO BakKHA, €CITH IUIaHU-
pyercs mnpumeHeHue xpomakopa. Ilociae okxoHuaHus
IOCTUPOBKU 3aTATHBAaEM NPUKHUMHOE KOJbLIO U HEMHOTO
OTBOPAaYMBAaEM pAJAHAIbHBIE OCTHPOBOYHBIE BHHTEHI,
€CIIM TOJIPKO MBI HE JIeNaji CHEeNHANbHBIX BCTAaBOK W3
oTuIaBJIeHHOW Jecku. He mummanMm Oyxper emé pa3 mpo-
BEPHUTH COBMAJCHHE ONMKOB C IOMOINBIO YEIIUPCKOTO
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OoKyJsipa. MoxHO ObUTO OBl 0OXXHIATh, YTO TMOCIE TIOTIE-
PEYHOTO CMELICHHS JINH3 B IPOLECCE BHIBEICHUS KOMBI
COBITA/ICHHE HECKOJIBKO HAPYIIUTCS, HO HA MPAKTHKE B
OONBIIMHCTBE TECTHPOBAHHBIX HAMH TPYyO 3TOTO HE
HaOmomanock. Jlaxke ecnu HEOONBIIOE PACXOXKIACHHE
ONMKOB M OOHAPYKUTCS, HE CTOUT 3TOro OosiThesi. Pac-
CMOTPEHHBIH METO/I KOJUTMMAIUHU 10 CYIIECTBY SIBIISET-
Cs1 KOMIICHCAIMOHHBIM U HanOoJiee 3HaYMMbIM KPUTEPH-
eM OyZeT MJOCTUTHYTOe KadecTBO IH(PaKIHUOHHOTO
n300pakeHHsl, KOTOPOE MBI BUJMM M OLICHUBAEM B IIPO-
necce paboTel. [Ipm jkenaHMM MOXHO MOIPOOOBATH
BHOBb COBMECTHTH OJHKH C IOMOIIBIO YEHIMPCKOTO
OKYJISIpa U TOBTOPUTH NPOIIECC BBIBEICHUS KOMBI, pac-
cMaTpuBas BeCh NPEIbIAYLIUN 3Tal Kak MEpBBIM B Me-
TOJIE MOCJIEAOBATENBHBIX PHOIVHKEHHH.

Ecnm 1ocTHpOBOYHBIE BUHTHI ISl TOTIEPEYHOTO CMEIIIe-
HUSI JIMH3 OTCYTCTBYIOT, TO MOKHO MONBITAaThCS yOpaTh
KOMY JELUEHTPUPOBKH HPOCTHIM OCIA0JICHUEM TPHKUM-
HOTO KOJblla C JIETKMM IOCTYKMBAaHHEM II0 OIpaBe.
Tpyba nmomkHa HAaXOAWTHCS B TOPU3OHTAIBHOM IIOJIO-
KEHUH, O/ JEHCTBUEM CHIIBI TSHKECTH JIMH3BI LICHTPHU-
PYIOTCS, 1 KOMa yCTPaHHUThCS, NPU YCJIOBHHU, KOHEYHO,
COBITAJICHUS WX ONTHYECKUX M TEOMETPUYECKHX IICH-
TpoB. Ecin momydeHHsIi pe3ynbTaT HE BIIOJIHE YCTpau-
BAaeT, MOJKHO IONPOOOBATH COBMECTUTH JAAHHYIO OIepa-
IO C TIOBOPOTOM TPYOBI BOKPYT €€ MpOJONBHON OcH,
HaOmonas BCAKUH pa3 ANGPaKIHOHHYIO KapTHHY, HIIA
MIOJIO’KEHHE, TP KOTOPOM JIMH3BI COBMECTSITCS Hambo-
Jiee ONTUMAaIBbHO. Y HeOOoNbIMX pedpakTopoB € OTHO-
curenbHbIM QokycoM 10 u Oojee Takoil mporenypsl

BBIBCJICHH KOMBI 3a4aCTYHO BIIOJITHE JOCTATOYHO.

Onpasa obwvexmusa pegpaxmopa SWI5075 ¢ Oeena-
oyamvio GUHMAMU (MO WECMb HA KAXHCOYIO TUH3Y), GUH-
Mbl PACNONONCEHBL OPY2 HAO OPY2OM.

B mpornecce paboThl ¢ JBYXJIMH30BBIMH OOBEKTHBAMH
OBUIO TakXe 3aMe4yeHO, YTO HeOoJblIas KOMa MOXKET
OBITH KOMIIEHCHPOBAHA U JIPYTUM CIIoco0oM, He Tpude-
ras K IonepedyHoMy cMelieHuto. s 3Toro HeoOxoau-
MO, 4TO00BI MMEINCH TpU Tapbl BUHTOB [UJIA HaKJIOHa
onpaBbl. OOBEKTUBBI OOJIBIIMHCTBA pedpakTOpoB He
SIBIISIFOTCSI CTPOTUMH aIIaHATaMH, KOMa B 3TOM CiIydae
ycTpaHsieTcst 32 CU€T HEKOTOPOTo YXYAILIEHHS KOppeK-
LMK TIOJIEBOTO acTWrMaTtu3Ma. [Ipum momomy BUHTOB
HYXXHO yJalsiTh OT OKyJsipa WIM NPHUONMKaTh K HEMY
Kpail 00BEKTHBa, POTHBOIIOJIOKHBINA MOJI0XKEHHIO XBO-
CTa KOMBI, B 3aBUCHUMOCTHU OT THUIIA aXpOMaTUYECCKOI'O
nybnera (myomer ®paynrodepa, Jlutpoa wu ap.).
Hanpumep, B pedpakrope AstroMaster 90 kpait o6bek-
THBA, MPOTHBOIOJIOXKHBI XBOCTY KOMBI, TpeOOBaoCh

yAaIATh OT OKyJsipa. OmHako 3TOT cnocol He obecre-
YMBACT ITIOJIHOTO COBMEIICHUS LBETOB B (hokyce, ueMm
0OJIbIIIe HAKIIOHSEM OOBEKTHB, TEM OOJIBIIE PACXOATCS
KpacHas M CHHSIA TOUKH, JIekKalye nozaan Qoxyca xén-
TO-3eNEHBIX JTy4del. Takoi cmocod eciar W MOKHO IIpH-
MEHATb, TO JIMIIb B HEOTBETCTBEHHBIX CIydYasX JJIs
JUTMHHO(OKYCHBIX TpyO HEOOJIBIIOI anepTypHl.

[ocnemuuM 3TamoM paboThl OYIET KOCTUPOBKA
nuaroHand. HeoOxoauMo MOOHUTHCS, YTOOBI M300pake-
HHUE TOYKH, HAXOJIIEHCs B LEHTpE MOJA 3peHus 0e3
JVaroHalIM, Takke HAaXOMWIOCh OBl B ILIEHTpE NpH e
ycTaHOBKE. B mpoTuBHOM ciiydae B EHTpE MOJIA C JHa-
TOHAJbBIO Oy/IeT HAXOJUTHCS HE IJIaBHAs ONTHIECKAs OCh
MHCTPYMEHTA, a OJlHa U3 OOKOBBIX CO BCEMH BBITEKAIO-
muMH nocaeacTBUsiMU. K c4acTpio, B AITHHHOPOKYCHBIX
pedpakTopax U300paKCHUE HE TaK YK OBICTPO MOPTHUT-
csl ¢ yIaJIeHueM OT IJIaBHOM onTudeckoi ocu. Hanbonee
aJIeKBaTHO MOXKHO HAaCTPOUTHb TOJNBKO OCTUPYEMYIO
JMaroHanb, T.e. TaKylo, B KOTOPOH MpeayCMOTpeHa pe-
T'YJIMPOBKAa HaKJIOHA 3epKaja B HEOOJBLIMX Ipejesiax.
TakoBoii siBIsIE€TCS, HalpuUMep, AWAroHalb MPOU3BOJI-
ctBa HII3 ans peppakropos TAJL llItaTHble tnaroHamn
ot tpy6 Sky Watcher, Celestron OMNI, He roBops yxe
0 MpHU3Max MPsSMOTO 3pEHUs NEHIEBBIX TPYO, K CoXalle-
HUIO, HE 00ECIEYNBAIOT 3TOH BO3MOXHOCTH. BHyTpeH-
HUH JUaMeTp OKYJSIPHOTO THE3/la HEMHOTo Oomble
JUaMeTpa CTaHIapTHOW I00KM OKyJSIpOB M AHArOHAIH,
BCJICACTBHE 4YEro HeHn30EeKEH HEeKOTOPbIH JrodT.
YMEHBIIUTh €ro MOXKHO INpHMEHeHHeM Oojee coBep-
nieHHoro (okycépa u ajganrepa ¢ KOJbLEBOW MeTallIu-
YEeCKOW BCTABKOW, NMpEeIHA3HAYEHHOM i 3aKuMma aK-
ceccyapoB 0e3 HaHECEHMs LlapaluH OT 3aKUMHBIX BHH-
toB. Hano, cienoBaTtenbHO, CTPEMHUTHCS NMPHOOPETATHh
Takde ajanTepbl. B mTaTHRIX NEmEBBIX aganTepax
yoOpatp moQpT O4YeHb mpobieMatndHo. Ero mpuxomurcs
KOMITCHCHPOBATh KaKUMH-TO BBIIYMKaMH Hamomooue
HaKJICeK Ha KOpIIyce ajanTepa WIM AWAroHalu, JMOo
YTO-TO TO/KJIa(BIBATh MO KPEIIEHHE 3epKajia B KOPILy-
ce, roj0upas ToNKHY MeToioM npo6. ["opasno mpore
pemuTh npobiemMy ¢ Tpybamu, cHaOKEHHBIMH OTIPaBOH
MymI-myJl. B HUX Hy’XHO OTBIOCTUPOBAHHBIA YK€ 00b-
€KTHB HEMHOI0 HAaKJIOHHMTh TakK, YTOObI 3Be3/a, Haxo-
JIMBLIASICSL B LICHTPE TOJIS 3peHUsl TpyObl 6€3 AuaroHay,
BHOBB 0Ka3aJachk B [IEHTPE IOJIA, HO YK€ C IHaroHaJIbIo,
00 CHOBAa BOCIOJIB30BATHCS UYCIIMPCKHM OKYJISPOM.
Ho 510 mmeer cMblch fenaTh TOJMBKO B TeX CiIydasx,
KOTZa IUIAaHMPYETCSl WCIOJIb30BATh TEJIECKON BCErja
HMEHHO € 3TOH AMaroHanbio. YecTHO roBopsi, Mbl He
OBUTH OYeHb 03a00YEHBI JAHHOH MPOOIeMO BBUAY TO-
TO, YTO INpPEANIOYUTacM BecTH HabIroeHus: BoobOme 6e3
JUaroHany W mpuberaeM K e€ MCIIONb30BAaHHUIO JUIIb B
KpailHuX ciay4dasx. HecMoTpss Ha OTHOCHUTEIBbHYIO
YCTOWYMBOCTh FOCTUPOBKU pedpakTopa K yIapHbIM BO3-
JEHCTBUSAM W JPYTUM HEOJarompHsTHBIM (aKTopaM,
HYKHO He 3a0BIBaTh, YTO KaK JIFO00H oNTHYeCKUH MpHu-
00p, OH HyXKXJaeTcs B OCpEKHOM OOpAIICHHUH, MTOITOMY
He clielyeT IpeHeOperaTh KphIIIKaMu, YeXJIaMu, Kerca-
MH C IIPOCTIONKaMHU yIapo- U BUOPO3AIUTHBIX MaTepHa-
JIOB M JPYIrMMH MEpaMH, CIIOCOOCTBYIOUIMMH 3alluTe
WHCTPYMEHTA OT BPEHbIX BIMSHUI BHEITHEH CpeIbl.

nrbumernu acmpoHomMmuu, 2. bpsHck

CneuwnanbHo ans xypHana «Hebocsoa»
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Homep Ha3sBanmue Koopunatet Co3se3ane Tun Baeck Duabrp Pazmep
RA Dekl UHC | Olll H-p
NGC7822 00:03,6 | 68,62 CEP Jluddysnas TyMaHHOCTD + 0 0 60x30"
NGC40 00:13,0 | 72,53 CEP IInaserapHas TYMaHHOCTh 11 + 0 0 60x40"
NGC246 00:47,1 11788 CET IInanerapHas TYMaHHOCTb 10,9 - 4x3'
NGC281 00:52,8 | 56,62 CAS Jluddysnas TymMaHHOCTH 7 + + 0 20x15"
NGC604 Yacts M33 (HII) 01:34,5 | 30,80 TRI HIl-peruon
M76 MasieHbKas TaHTEllb 01:42,4 | 51,57 PER IInanerapHas TYMaHHOCTB
NGC896 02:24,8 | 61,90 CAS JuddysHas TyMaHHOCTB
1C1848 02:51,2 | 60,43 CAS Juddysuas TyMaHHOCTH
NGC1360 03:33,3 25:85 FOR [lnanerapHas TYMAHHOCTh
NGC1499 Tymannocts Kannpoprus 04:00,7 | 36,62 PER JuddysHas TyMaHHOCT 2,5x0,8°
NGC1514 XpycranbHblii map 04:09,0 | 30,77 TAU [lnanerapHas TYMAHHOCTh
NGC1535 04:14,2 12:73 ERI [lnanerapHas TYMAHHOCTh
K 3-67 04:39,8 | 36,46 PER ITnaneTapHasi TYMAaHHOCTh
MaC 2-1 05:03,7 -6,10 ERI IInanerapHas TYMaHHOCTb 14,9 + + - <5"
1C405 Ilbutaroruas 38e31a 05:16,2 | 34,27 AUR Juddysuas/oTpakaromas 10 0 12'
1C410 05:22,0 | 33,52 AUR Juddysnas TyMaHHOCTB - 40'
M1 KpaboBuiHasi TyMaHHOCTB 05:34,5 | 22,02 TAU Ocrarok CBEpXHOBOMH 8,4 + + - 5x4'
M42 Tymannoctb OproHa 05:354 | -5/45 ORI JuddysHas TymaHHOCT 35 + 0 25x30"
M43 05:35,6 | -5,27 ORI JuddysHas TymaHHOCT 8 + 0 6x3'
NGC1999 05:36,5 -6,72 ORI Ortpaxarouas TYMaHHOCTh - - - 2'
TymannocTs Konckas
1C434 rojoBa 05:41,0 | 2,40 ORI Juddysnas TyMaHHOCTD + - ++ 6x4'
Sh 2-235 05:41,1 | 3587 AUR JuddysHas TymaHHOCT + 0 ++ 10'
NGC2024 TymannocTs ITnams 05:42,0 | -1,83 ORI Juddysnas/orpaxaronias 7,5 + 0 - 20x15'
NGC2022 05:42,1 9,09 ORI ITnanerapHas TYMaHHOCTb 12 - 28"
M 1-5 05:46,8 | 24,22 TAU [InanerapHas TYMaHHOCTb 14,6 + + - 5"
Sh 2-276 Ietns bapuapzaa 05:48,0 1,00 ORI JuddysHas TyMaHHOCT 0 - + 10x0,5°
Sh 2-261 06:08,9 | 15,82 ORI Juddysnas TyMaHHOCTB 30x15'
NGC2174 06:09,7 | 20,50 GEM Juddysnas TymaHHOCTB 40x30'
NGC2237-9 TymanHocTs PoseTka 06:32,3 5,05 MON Jucdpysnas TymaHHOCTB 6 80x60'
NGC2264 Tymannocts Konyc 06:42,1 | 9,88 MON Jlnddysnas TyMaHHOCTB 25x15'
NGC2327 07:06,0 11:00 CMA JluddysHas TyMaHHOCTB 150x50'
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TymanHocTs Kpbuibs
NGC2346 6a004KH 07:09,4 | -0,80 MON IlnanerapHas TYMaHHOCTb - 0,9'
NGC2359 [Inem Topa 07:18,6 13:20 CMA JuddysHas TyMaHHOCTB - 9x6'
NGC2371-2 07:25,6 | 29,48 GEM IInaneTapHas TYMaHHOCTb = 74x54"
PK205+14.1 TymanHocTe Menysa 07:29,0 | 13,25 GEM IInaneTapHas TYMaHHOCTb = 10'
NGC2392 TyMaHHOCTh DCKHMO 07:29,2 | 20,92 GEM [lnaneTapHas TYMaHHOCTh - 0,8'
NGC2438 07:41,8 14:73 PUP [lnasneTapHas TYMAaHHOCTh - 1,1
NGC2467 07:52,6 36:39 PUP JudpysHas TymaHHOCTB - 8x7'
PK164+31.1 07:57,9 | 53,42 LYN IInanerapHas TYMaHHOCTb - 6,3'
Y-C 2-5 08:10,7 20:32 PUP [lnaneTapHas TYMaHHOCTh - 8"
NGC3242 TIpuspax IOnurepa 10:24,8 18:63 HYD IInanerapHas TYMaHHOCTb = 0,6'
M97 Tymannocts CoBa 11:14,8 | 55,00 UMA IInanerapHas TYMaHHOCTb = 33
NGC4361 12:24,5 18:80 CRV [lnaneTapHas TYMAaHHOCTh - 45"
NGC6210 16:445 | 23,80 HER [lnanerapHas TYMAHHOCTh - 0,3
1C4628 Tymannocth Kpeerka 16:56,9 40:30 SCO JuddysHas TyMaHHOCTB + 25x40'
M 4-3 17:10,7 27:09 OPH [lnanerapHas TYMAHHOCTh - <5"
NGC6302 17:13,7 37?10 SCO [lnanerapHas TYMAHHOCTh - 0,9'
NGC6334 Komnraups ana 17:24,6 34:17 SCO Juddysaas TyMaHHOCT + 57x44'
Sh2-13 17:29,1 31:55 SCO JuddysHas TyMaHHOCTb 0 40'
Lo 16 17:35,7 40?12 SCO [lnanerapHas TYMAaHHOCTh - 83"
NGC6445 17:49,2 20:02 SGR [lnanerapHas TYMAHHOCTh - 34"
M 1-31 17:52,7 22:22 SGR InaneTapHas TyMaHHOCTh 13,7 + T - <5"
H1-41 17:57,3 34:10 SCO [lnanerapHas TYMAHHOCTh 13 0 0 - 13x7"
NGC6543 Kowaunii rnas 17:58,5 | 66,63 DRA [lnanerapHas TYMaHHOCTb 8,1 ++ ++ - 0,3'
M20 Tymannocts TpoiiHas 18:02,6 23:03 SGR Juddysnas/oTpakaromast 8,5 +/- 15x10'
M8 TymannocTb JlaryHa 18:03,8 24:38 SGR JluddysHas TyMaHHOCTB 5,8 20x10'
NGC6537 18:05,2 19:85 SCO [lnanerapHas TYMAHHOCTh 12,5
NGC6559/IC4685 18:10,0 23:90 SGR Jnddysnas TyMaHHOCTH
NGC6572 18:12,1 6,85 OPH ITnaneTapHas TYMaHHOCTh 8,1
NGC6604 18:17,9 12:23 SER Juddysuas rymaHHOCTH
M16/1C4703 Tymannoctb Opén 18:18,8 13:78 SER Juddysuas rymaHHOCTH 7 35'
M17 TymanHocTh OMera 18:20,8 16:18 SGR JluddysHas TyMaHHOCTB 7 - 20x15'
Abell 46 18:31,3 | 26,56 LYR ITnaHeTapHasi TYMaHHOCTh 13,8 + + - 63x60"
M57 Tymannocts Konbio 18:53,6 | 33,03 LYR [InanerapHas TYMaHHOCTb 8,8 + + - 1,2
Y-C 2-32 18:55,5 21:50 SGR InanerapHas TyMaHHOCTh 13,3 ++ ++ 0 15"
Abell 55 19:10,5 | -2,21 AQL ITnaHeTapHasi TYMaHHOCTh 13,2 + + - 47x32"
NGC6781 19:18,4 6,55 AQL [lnanerapHas TYMaHHOCTB 11,5 - 1,8x1,9'
NGC6804 19:31,6 9,21 AQL IInaneTapHas TYMaHHOCTB 12 + - 1,1
He 2-436 19:32,1 34:13 SGR InanerapHas TyMaHHOCTh 14,2 + - 10"




Campbell's Star 19:34,8 | 30,31 CYG InanerapHasi TYMaHHOCTh 114 - - 0 13x10"
NGC6818 19:44,0 14:15 SGR [TnaneTapHas TYMaHHOCTh 9,3 25"
NGC6826 Mepuaromas TyMaHHOCTb 19:44,8 | 50,52 CYG IInaneTapHas TYMaHHOCTb 8,8 + 0 25"

Sh 2-84 19:49,0 | 18,40 SGR JuddysHas TyMaHHOCT + - 0 15x3'
Abell 67 19:58,5 | 3,02 AQL ITnaHeTapHasi TYMaHHOCTh 13,6 + 0 - 69x61"
M27 TymaunHoctb ['anTens 19:59,6 | 22,73 VUL [lnasneTapHas TYMAaHHOCTh 73 - 8x4'
Sh 2-101 20:00,0 | 35,28 CYG JuddysHas TyMaHHOCTb + 16x9'
NGC6888 TymanzocTb [Tonymecsiy 20:12,0 | 38,35 CYG JuddysHas TyMaHHOCT - 18x13'
1C1318 20:25,0 | 40,33 CYG Jluddysnas TyMaHHOCTD + 240
Sh 2-112 20:33,9 | 45,65 CYG JuddysHas TyMaHHOCT = ox7'
NGC6960-95 TymanHocTh Byans 20:45,0 | 30,80 CYG OcTaToK CBEPXHOBOIL 8 - 55x5'
1C5067-70 TymannocTb Ileankan 20:50,8 | 44,35 CYG Juddysnas TyMaHHOCT 7 0 40x30"
NGC7000 CeBepHasi AMepuka 20:58,8 | 44,33 CYG JuddysHas TyMaHHOCTD 5 0 1,3°
NGC7023 TymarnocTs Mpuc 21:00,1 | 68,17 CEP Orpaskaronias TYMaHHOCTh 7,1 0 0 - 5'
NGC7009 Tymannocts CatypH 21:04,2 11:37 AQR [lnanerapHas TYMAHHOCTh 8 - 0,4'
NGC7027 21:07,1 | 42,23 CYG [lnanerapHas TYMAHHOCTh 8,5 - 0,3
Abell 77 21:32,2 | 55,53 CEP ITnaneTapHasi TYMAaHHOCTh 14 T T - 67x50"
Abell 78 21:35,5 | 31,42 CYG ITnaneTapHasi TYMAaHHOCTh 13,4 + 0 - 113x88"
1C1396 21:36,0 | 57,50 CEP Juddysnas TyMaHHOCTD + - - 30x25'
NGC7129 21:42,8 | 66,10 CEP Otpaxaromiasi TYMAaHHOCTb 13 + + - 7
1C5146 Tymannocts Kokon 21:535 | 47,27 CYG Juddysaas TyMaHHOCT 10 i3 = i3 12'
Sh 2-132 22:18,7 | 56,13 CEP Juddysnas TyMaHHOCTD + [EEa o 30x20"
NGC7293 TymanHocTh YiuTKa 22:29,6 20:80 AQR [lnanerapHas TYMaHHOCTb 7,3 + ++ - 12'
Sh 2-155 22:56,8 | 62,62 CEP JluddysHas TyMaHHOCTB - - - 50x30'
NGC7538 23:13,5 | 61,52 CEP JuddysHas TyMaHHOCTB 10 1r + - 10x5'
Sh 2-157 23:16,1 | 60,03 CAS JluddysHas TymaHHOCTD + + 0 60x50"
NGC7635 Tymannocts I1y3bIpb 23:20,7 | 61,20 CAS Jnddysnas TyMaHHOCTH i3 - 15x8'
NGC7662 TomyGoii cHexOK 23:25,9 | 42,53 AND ITnaneTapHas TYMaHHOCTh 83 + + - 0,5'

YciaoBHBIE 0003HAYECHNA:

. - OUIBTp KapJMHAIBHO YJIyYIIaeT U300paxe-
HUE, BUANMOE B OKyJsIp. KoHTpacT TymaHHOCTEH
OYCHb CHJIbHO ITOBBIIIACTCA, HpOHBHSIIOTCSI HOBBIC
JIeTaJId, HEIOCTYIHbIC JUIS HaOMromeHus 0e3 WH-
TephepEeHITMOHHOTO TUTICKal — QUITBTpA.

¥ - Ounetp omytnmo yiyumTaeT KauecTBO Kap-
TUHKH, 3aMETHO MOBBINIAS KOHTPACT IO CpaBHE-
HUIO C TEM, YTO BUJIHO B OKYJIsip Oe3 Hero. HoTHa
MO’KHO 3aMETHTh yIy4IIEHUE JIeTaTN3alNH.

0 — OUIbTp OKa3bIBACT HAa BUAMUMOCTb TYMaHHO-
CTU HE3HA4YMUTeNbHOE Bo3zeciicTBue. B mpunnune,
MOYHO 000UTHCH O€3 HEro.

I - Vcnonssosanne duistpa B namHOM ciyuae
npeacTaBisieTcs: HerenecooOpa3HeM. M3o0paxe-
HHE CYIIECTBEHHO TEpPSIET B SAPKOCTH U (WJIH) JIe-
TaJu3alluH.

Hcmounuk (nepesod nHa pycckuti s3bik GbINOJIHEH
pedaxyuell JHCypHaa)
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HEBO HAJZ1 HAVMIA

N36paHHble ACTPOHOMHMYECKHE COOBITHSI Mecsna
(Bpemsi MmockoBckoe = UT + 3 uaca)

1 oexabps - komema Catalina (C/2013 US10)
01u3 Benepuvt u Cnuxu,

2 Oexabps - nokpvimue Ha 6 cexyno 36e3061 HIP
19171 (5,1m) u3 coseezous Tenvya acmepoudom
(678) Fredegundis npu suoumocmu ¢ Ipumopve u
Ha Yykomke,

2 Oexabps - nokpvimue Ha 8 cekyHo 36e30b1 HIP
37521 (5,6m) u3z cozeesous bnusneyos acmepou-
oom (2868) Upupa npu eudoumocmu ¢ Kazax-
cmane u 8 103cHbIX pauonax Eeponeiickoti yacmu
Poccuu,

6 Oexabps - nHauano 08ouHoU euoumocmu Ilanna-
Obl (8euepom u ympom),

6 Oexabps - noxpvimue Ha 1 cexyndy 36e30u1r HIP
26382 (5,5M) uz coseezousn Teavya acmepoudom
(16200) 2000 BT28 npu suoumocmu ¢ Cpeduetl
A3uu u 6 woicnvix pationax Eeponetickoii wacmu
Poccuu,

6 Oexabps - nokpvimue Jlynou (@= 0,25) naiane-
mol Mapc npu euoumocmu 6 Appuxe u Ascmpa-
Juu,

7 Oexabps - nauano ympenuei euoumocmu Ca-
mypHa,

7 Oexabps - nokpvimue Jlynoti (@= 0,13) niaue-
mul Benepa npu eudumocmu na Yyxomxe u 6 Ce-
sepHotl Amepuxe,

14 Oekxabps - maxcumym Oeticmeusi MemeopHo2o
nomoxa I'emunuodwt (120 memeopog 6 uac 0o 6m e
3eHume),

15 dexabps - navano eeuepneii suoumocmu Mep-
Kypus,

18 oexabps - Benepa npoxooum 6 2 epadycax ce-
eepHee 36e30b1 anvgha Becos (2,7m),

18 oexabps - Mepxypuii npoxooum 6 epadyce ce-
sepHee 36e30b1 cuema Cmpenvya (2,0m),

20 Oexabps - noxpeimue Jlynou (@= 0,66) nna-
Hemwl Ypan npu euoumocmu 6 FOxcnou Amepuxe
u Anmaprxmuoe,

21 oexabps - Camypn npoxooum 6 6 epadycax
ceeepree Aumapeca (+1m),

22 0exabpsi - 3umHee CONHYeCmosHue,

23 0exabps - nokpeimue Jlynou (©= 0,96) 36e300b1
Anvoebapar (+0,9M) npu sudumocmu Ha 6cei
meppumopuu Poccuu u CHI' (kpome camvix 60-
CMOYHBIX PAUOHOS),

24 oexabps - Mapc npoxooum & 3,5 epadycax ce-
sepree Cnuxu (+1m),

26 Oexabps - noxpvimue Ha 3 CeKyHObl 36e30bl
HIP 28647 (8,1m) u3z cozsez0uss Opuona acmepo-
uoom (1017) Jacqueline npu suoumocmu om Baii-
xana 0o C.-Ilemepbypea,

26 Oexabps - Ypan 6 cmosHuu ¢ nepexooom K
NPSAMOMY OBUNCEHUIO,

29 Oexabps - Mepkypuii docmueaem 6evepHell
(60cmounoll) 210HeAYUU.

O030pHoe myTeuniecTBHE 10 3BE3IHOMY Heldy 1eKad-
ps B xypHane «HebocBom» 3a mexabpp 2008 roma (
http://www.astronet.ru/db/msg/1232207 ).

Counnte 10 18 mexabpst IBUKETCS MO CO3BE3AUI0 3Me-
€HOCI[a, a 3aTeM IepexoauT B co3Be3aue CTpernblia.
CkJIOHEHHE IIEHTPAJIBFHOTO CcBeTHIa K 22 nexabps B 02
gaca 00 MHHYT 110 MOCKOBCKOMY BPEMEHH OCTHUTAET
MuHHUMYMa (23,5 rpagyca K 10Ty OT HeOeCHOTO KBaTO-
pa), MO3TOMY MPOJOIDKUTENBHOCTh IHA B CEBEPHOM
nojymapuu 3eMid MUHMMalbHAa. B Hauane mecsna
OHa cocTaBiseT 7 4acoB 23 MHHYTHI, 22 nexadps co-
CTaBJseT 6 yacoB 56 MUHYT, a K KOHILY OIHCBIBAEMOTO
nepuoja yBenuuuBaercs A0 7 yacoB 02 munyt. Ilpu-
BEJICHHBIE BBIIIE JaHHbIE MO MPOJOKUTEIBHOCTH JHS
CHpaBEIMBH Ui TOPOAOB HAa IIHPOTHI MOCKBBI,
rae moisryneHHas BeicoTa COJHIA TTOYTH BECh MECSI]
npunepxuBaercs 3HaueHns 10 rpagycos. Habmromats



http://www.astronet.ru/db/msg/1232207

LEHTPAIbHOE CBETHUJIO MOXXHO BECh JCHb, HO HYKHO
NOMHHUTb, YTO BU3ya/ibHOe u3ydyenue CoJiHIA B Te-
JIECKOTI MJIM JIpPyrHe ONTHYeCKHe NMPUOOPBHI HYKHO
o0si3aTeqibHO (!!) MPOBOAUTH ¢ MPUMEHEHUEM COJI-
HEYHOTro (puibTpa.

Jlyna HayHeT ABHM:KEHHE IO JeKaOpbcKoMy HeOy B
co3Be3nun Paka oxouno 3Be3ns! aibha Cnec (4,2m) mpu
¢asze 0,73. B nepBbIii IeHb 3UMBI HOYHOE CBETHUIIO Iie-
peiiner B co3pe3nue JIbBa, Habmomasch B yTpeHHHE
Yachl JOCTaTOYHO BBICOKO HaJ IOXKHBIM T'OPU30HTOM.
[Ipoiins roxxHee Peryna, nyHHBIA OBajd TpaaULMOHHO
noceTuT co3Be3aue CekcraHTa, a 3aTeM CHOBA Iepei-
neT B co3e3ane JIpBa (yxe B (paze mocnenHeit deTBep-
TH, KOTOpYyIO mpuMeT 3 nekadps). 4 mexadpsi, mpoins
1oxkHee FOmmurepa mpu daze 0,41, myHHBIH ceprr BCTy-
nUT B co3Be3aue [leBbl, B KOTOPOM 3aJEepiKUTCS IO
KOHIa THs 7 gekadps. 3a atot nepuoy JlyHa conmuzntes
¢ Mapcom npu daze 0,35 (moxpsiTre, BuaumMoe B Ad-
puke u ABcTpanuu), a Tak ke ¢ Benepoil u Crnuxoit
npu ¢aze 0,13 (nokpeitue, Buanmoe B CeBepHoit Ame-
puke). Ilepecekas rpanuiyy c¢ cossesaueM Becos (oxo-
mo moimyHoun 8 nexabpsi), ToHkui cepm (D= 0,11)
npoiizer oxuee komersl Catalina (C/2013 US10), vu-
YyTh HE Memas ee HaONoACHHIO Ha (poHE yTpEeHHHX
cymepek. B co3sesgum Becos Jlyna mpoGyzer mo 10
JIeKaOpsi, ¥ B 3TOT )K€ JIeHb MOCeTUT co3pe3nue CKop-
IIHOHA, BBIIIM Ha IPOCTOPHI CO3BE3IUSI 3MECHOCHA TIPH
dasze 0,05. 3xecy HacTYmUT (pasa HOBOJNYHHS, U MOJIO-
JIOM MecsI BBIET Ha BeuepHee HeOo. OKOJIO0 MOIyHO-
g 12 nexabpsi TOHKUH cepn mepecedeT TPaHUIly CO-
3pe3aus Ctpenblia, ¥ mpoOyaeT B HeM 10 14 nexaOps,
yBenuuuB ¢aszy a0 0,1. B atu nuu Jlyna nabmaromaetcs
Ha ()oHE BeUepHEll 3apy HEBBICOKO HaJ| I0T0-3aI1aHBIM
ropuzoHToM. U3 co3Be3ams Koszepora momonoit mecsn
npu ¢asze 0,26 mepeiiner 16 nexadbps B co3Beznue Bo-
nonest, rae commsutcs (O= 0,36) ¢ Henrrynom. 18 ne-
kabpst JlyHa BCTymuT BO BIajeHHs co3Be3nus Peid m
npumeT (asy nepBoil yeTBepTH. 3/1€Ch HOYHOE CBETHIIO
20 nexabps B ouepeanoi pa3 nmokpoet (O= 0,66) Ypau
pu BUAUMOCTH Ha tore FOxHou Amepuxu. IIpomosn-
*asl yBenuuuBaTth (asy, Jlyna 21 u 22 nexabps npoi-
net no co3pe3nauto OBHa, u Betynut (P= 0,89) B co-
3ge3gue Tenpua. B ot gHM SpKUil JIyHHBIH JUCK
HaOoaeTcss B TEUCHUE BCEil HOYM, MOJHMMAsCh K
MOJTYHOUH BBICOKO HAJ FOKHBIM TOPH30HTOM. 23 Jie-
kabps mpu ¢asze 0,96 mpownzoiineT oyepeaHOE MOKPHI-
THE 3Be3bl AunbaebapaH, BHIMMOCTb KOTOPOTO pac-
MIPOCTPAHMUTCS TIOYTH Ha BCIO CTpaHy. 25 nexadps y
rpanuibl co3Be3auil OpuoHa u bim3HenoB HacTynmur
MIOJIHOJIyHME, a 3ateM JlyHa HauHeT yMmeHbHIaTh (hazy
(mepemerniasce mo co3Be3auio bimsneros 1o 27 nexad-
ps). B co3Bezauu Paka apkuil TyHHBIN qucK mpoOyneT
10 28 nexabpsi, ymeHbpmuB ¢a3zy 1o 0,86, u BTopoii pa3
3a MecsIl moceTuT co3Besnue JIbBa (c 28 mo 31 nexad-
ps). K 31 nexabpst dasa JIynsr ymensmmures 1o 0,7, 1 B
3TOT K€ JIeHb JYHHBIH OBaJl HEpelaeT B CO3BE3NHE
JIeBBl, TC ¥ 3aKOHYHT CBOW IyTh mo HeOy 2015 roxa
okono FOnutepa u 3Be3nsr Gera Vir (3,6m) mpu ¢asze
0,61.

Boabmue mianersl COTHEYHOI CHCTEMBI.
Mepkypuii nepemeriaercss B OJHOM HAIlPaBICHUM C

ComnHrieMm 1o co3Be3guio 3MeeHocma 10 7 nexabps, a
3aTeM TepexoauT B co3Beszaue Ctpenblia (10 KOHIA

rona). 4 mexkaOps ObIcTpas ruiaHeTa npoiaer B 11 yr-
JOBBIX cekyHAax (!) rokHee 3Be3Nbl TeTa 3MeeHOCIHa
(3,2m), a 14 mexabpst - B 7 yIJIOBBIX MHHYTaxX HOXHEE
3Be3bl J1sMO1a Crpenbia (2,8m). B mepByto mosioBUHY
Mecsia Mepkypuil He BUJEH, a BO BTOPOW IOJIOBUHE
JekaOpsl HACTYMAeT BCUYCPHSAS BUIAMMOCTH IUTAHETHI.
Haiitn Mepkypuii MoxxHO Ha (oOHE 3apu y IOro-
3amajHOTO0 FOPH30HTA B BUJE JOCTATOYHO SIPKOH 3BE3-
nel ¢ O1eckoMm -0,7m. TIpoomKHUTEIEHOCTS BUAUMOCTH
JI0 KOHI[Aa TO/Ia BO3pAcTaeT MOYTH O 4Yaca. Y BEIUYHU-
BAIOTCS U BUJMMBIC pa3Mephl ObICTPOil miaHeTs! (0T 57
mo 7,3”), a ¢a3a u Omeck yMmeHpmamTca. B mepuon
BuauMoctH (aza camures ¢ 0,88 no 0,49, a Gmeck ot -
0,7m mo -0,3m. B Temeckom MOXHO HAOIIOOATH KpPO-
XOTHBIN oBaj 0e3 neTajeil, mpeBpararomuics K KOHILY
roJia B OJYIHCK.

Benepa apwxketcs B oHOM HampapieHuu ¢ CoJHIEM
mo co3Be3auto JleBol (0mu3 Cromku), 11 nexaOps mepe-
X071 B co3Besnue BecoB. 7 nekabps YTpeHHss 3Be3na
commsutcs ;o 3,5 rpamycoB ¢ komeroit Catalina
(C/2013 US10). Inanera Habmaromaercs (B BUIE caMoi
SIPKOM 3BE3MBI) MO YyTpaM B BOCTOYHOW YacTH HeOa B
TEUCHHE TPEeX - YEeThIpeX 4acoB! YTIIOBOE ymaneHHue K
3anany oT CojiHua 3a Mecsil yMeHbIIUTcs oT 43 1o 39
rpanycoB. Bunumelil nuamerp Beneprl ymeHbliaercs
or 17,4” mo 14,3”, a ¢aza yBemmumBaetcs ot 0,70 mo
0,77 mpu 6mecke okoio -4,0m. Takoit 61eck MO3BOIIIET
yBUIICTh BeHepy HEBOOPYKEHHBIM TJIa30M JaXe JTHEM.
B Teneckon MOXHO HaOOAaTh OCMbIN OBaI O€3 JeTa-
neii. OOpazoBaHus Ha noBepxHOCTH BeHeps (B 00nau-
HOM TIOKPOBE) MOJKHO 3aleyariicTh, MPUMEHAA pas-
JINYHBIC CBETOPUIBTPHI.

Mapc nepemerniaercs B 0HOM HanpaBieHuu ¢ CouH-
meM mo cosse3auio Jeswl (63 3Be3nsl ramma Vir ¢
osreckom 3,4m). [Inanera Habmromaercs oT 5 1o 6 4a-
COB Ha HOYHOM M YTPEHHEM HeOe HaJl F0ro-BOCTOYHBIM
U F0)KHBIM TOPU30HTOM. Blieck miaHeThl BO3pacTaeT 110
+1,3m, a BUAUMBIH TuaMeTp yBeIu4uBaeTcs ot 4,77 1o
5,6”. B Tenmeckom BUEH KPOIIEYHBIA AMCK, A€TaIN Ha
KOTOPOM BH3YaJIbHO MOYKHO OOHApYXHTh JIUIIb B Te-
JIeCKON ¢ quameTpoM oObekTuBa oT 100 MM, U, Kpome
3TOrO, (hoTOrpaduuecKuM CrocodOM C MOCIeAYIOIIEH
00pabOTKOM HA KOMIIBIOTEPE.

KOnurep nepememaercs B OJHOM HalpaBICHUH C
Comaniem 1o co3pe3auto JIpBa (O7H3 TpaHHIBI C CO-
3Be3aueM JleBbl). ['a30BBIN TMTaHT HaOIOMaeTCs Ha
HOYHOM W yTpeHHeM HeOe (B BOCTOYHOH W FOKHOW Ya-
cTH He0a), a BUINMOCTD €r0 yYBEIMYHUBACTCS 32 MECSI]
oT 7 mo 9 wuacoB. Maer ouepenHoi OIarompUsITHBIN
nepuoj; BuAMMOCTH FOmnutepa. YrioBod auamerp ca-
Mo Oonbinol miaHeThl COJIHEYHON CHUCTEMBI IMOCTe-
neHHo yBenuuuBaeTcst oT 35,6” g0 39,0” mpu Ornecke
OKOJI0 -2M. JIMCK IJTaHETHI Pa3IuYUM JaXe B OMHOKIIb,
a B HEOOJBIIONW TENECKON Ha IMOBEPXHOCTH XOPOIIO
BHJIHBI IOJIOCHI M Apyrue aetand. YeTsipe OONBIINX
CIIyTHHKA BHIIHBI YK€ B OMHOKIIb, a B TEJIIECKOI MOXKHO
HAOIIOAAaTh TEHU OT CIIyTHUKOB Ha IWCKE IUIAHETHI.
Ceenenust 0 koH¢urypanusx cimytHukoB — B KH Ha
nexaops http://www.astronet.ru/db/msg/1339706 .

CaTtypH IBIDKETCS B OIHOM HarmparieHuu ¢ CostHIeM
mo cosse3quio 3meeHociia. HaOmrogaTte OKOJIBIIOBaH-
HYIO IUTAHETY MOKHO Ha (pOHE YTPEHHEH 3apu CO BTO-
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POt eKkapl AeKadpst y I0ro-BOCTOYHOTO MOPU30HTA, a
BHJIMMOCTD €€ K KOHI[y T0Jja YBEIUYUTCS 10 HOIyTopa
4acoB. BileCK IUTAaHETHI MPHICP)KUBACTCSA 3HAUCHUS
+0,6m mpu BuaKMOM quameTpe okosio 15”. B HeOoub-
LIOH TEJIECKON MOXKHO HAOMI0JaTh KOJBLO M CIYTHHK
TuraH, a TakKe HEKOTOPbIE IPyrue Hauboyee SPKUe
CIyTHUKH. Bupnumble pasMepbl KOJIbIA IUIAHETHI CO-
CTaBJISIOT B cpeaHeM 40x16”.

VYpan (5,9m, 3,4”) nepemeniaercs MOMSATHO MO CO3BE3-
quro Poi6 (651u3 3Be31b1 nicuiion PSC ¢ 6iaeckom 4.2m),
26 nmexabpsi MeHss ABIKCHHE Ha mpsmoe. [Imanera
HAOII0IaeTCs BEYEPOM U HOYBIO YMEHbIIAs MPOJIOII-
KHUTEIBHOCTD BUANMOCTH OT 11 10 9 gacoB (B cpeqHux
mMpoTax). YpaH, Bpallaloniuics «Ha OOKy», JETKO
00HApY)KUBACTCSI MIPU MMOMOIIM OWHOKIIS M TIOUCKOBBIX
KapT, a pasriAeTh TUCK YpaHa MOMOXKET TEJIIECKOIM OT
80 MM B amamerpe ¢ yBenmuyeHueM Ooinee 80 kpar u
npo3pauHoe He00. HeBOOpY)KEHHBIM TJa30M IUIAHETY
MOXXHO YBHJCTh B TEPUOJBI HOBOJNYHHH HAa TEMHOM
yrcToM HeOe, W Takas BO3MOXKHOCTh MPEICTABHUTCS B
nepBoii nmonoBuHe Mecsna. CIyTHUKH YpaHa HMEIOT
Oiieck cirabee 13m.

Henryn (7,9m, 2,3”) nBmkercss B OJJHOM HANpPaBICHUH
¢ ConHieMm 1o co3Be3nuio Bopores mexmy 3Be3naMu
msimbma Agr (3,7m) u curma AQr (4,8m). Ilnanery
MOXXHO HaOmronmaTh mo Bedepam (OKoso 6 YacoB B
CpPEeHUX IMUPOTaxX) B I0KHOW W IOrO-3alaJHON YacTu
HeOa HEBBICOKO HaJ| TOpH30HTOM. [Ijsi €ro MoMCKOB
noHano0uTcs: OMHOKIb W 3Be3qHble KapThl B KH Ha
SIHBapb WJIM ACTPOHOMHYECKOM, a JUCK pa3jiuiuM B
teneckon oT 100 MM B iuamMeTpe ¢ yBeITHUCHHEM OoJiee
100 xpat (pu mpo3padnom Hebe). DoTorpaduaeckum
myTeM HemnTyH MOXHO 3amedarieTs CaMbIM MPOCTHIM
¢doToanmapaToM (Iake HEMOIBHKHBIM) C BBIIEPIKKOM
canmMka 10 cexynn u 6onee. CriytHuky HentyHa nme-
10T O1eck ciaabee 13m.

N3 xomer, BUIUMBIX B JekaOpe ¢ TEpPUTOPHM Haiueit
CTpaHbl, pacyeTHbI Osieck okoso 10M u sipue OynyT
HMETh, 110 KpaifHeH Mepe, Tpu KomeTbl. Camast spkas
komerta Mecsia Catalina (C/2013 US10) momaumaetcst
K ceBepy mno co3pe3nusam JleBbl u Bonomnaca ¢ makcu-
MaJbHBIM OJieckoM 4,7M (J0CTyIHAa HEBOOPYKEHHOMY
riasy). XBocTaras CTpaHHMIA HaOJOfaeTcs Ha HOY-
HOM M yTpEHHEM HeOe, a JydIlIne yCJIIOBHS €€ BUIUMO-
CTH HACTYIIT B KOHIIE MecCsIa, Korja OHa COIM3HTCA
1o 1 rpagyca co 3Be3noi Apkryp (+0,1m). Hebecnas
roctbs P/Kopff (22P) nponenaer Ha HeOe MyTh 1O CO-
3Be3qussM Crpenbiia U Koszepora, a Omeck KOMeETHI
yMeHbIIaercss 3a Mmecsar ot 10m mo 11m. Eme oxna
nepuoauueckas komera P/Tempel (10P) mepemeriaer-
csi k Bocroky Onm3 P/Kopff (22P) mno cossesnusim
Crpenbiia u Kosepora, a Gieck ee yMEHbIIACTCS OT
10m mo 11m. Obe XBOCTaThIe CTPAHHHIIEI HAOIFOJAIOT-
csl Ha BedyepHeM HeOe HM3KO HaJl IOro-3araiHblM FOpH-
30HTOM. [lopOOHBIE CBEEHUS O APYIHX KOMETax Me-
csina (¢ KapTaMH M MPOrHO3aMH OJiecka) UMEKOTCS Ha
http://aerith.net/comet/weekly/current.html , a pesyns-
Tatel HAOMIOAeHul - Ha http://cometbase.net/ .

Cpeau acTepon10B CaMbIMH IPKUMH B Jiekabpe OyayT
Becra (7,5m) u DOBtepna (8,5m). Becta aBmxercs 1o
co3Be3auto Kura, a OBrepna - mo co3se3nuio bimsne-
oB. O6a acteponja BHIHBI Ha HOYHOM H BEUEPHEM

HeOe. MakcuManbHBIN Osteck actepouaa llepepa co-
craputr 9,2m (B cose3guu Kosepora), a acreponaa
Esnomus - 8,9m (B cose3auu Ileraca). Kapter myrteit
STHX U APYTHX aCTEPOHIOB (KOMET) JaHbl B MPHIIOKE-
num Kk KH (daitn mapkn122015.pdf). Ceenenust o mo-
KPBITHAX 3BE3]1 acTepouaMu Ha
http://asteroidoccultation.com/IndexAll.htm .

N3 oTHOCHTENBHO APKUX (10 8M ¢oT.) A0JIroNnepuo-
JUYECKHX MepPeMEeHHbIX 3Be3]1 (HaOI0IaeMbIX C Tep-
puropun Poccun m CHI') makcumyma Oiecka B 3TOM
Mecsme mo gaHHEIM AAVSO pocturmyr: RU LIB
(8,1m) 1 nexabps, RZ SCO (8,8m) 3 mexabps, R HYA
(4,5m) 4 nmexa6pst, X CET (8,8m) 4 mexa6ps, V CNC
(7,9m) 4 nexabps, R ARI (8,2m) 6 nexabps, R DRA
(7,6m) 6 mexabps, V CVN (6,8m) 6 nexabps, U CAS
(8,4m) 6 nmexabps, S MIC (9,0m) 8 nexabps, RR OPH
(8,9m) 9 nexabps, RY OPH (8,2m) 10 mexa6ps, V VIR
(8,9m) 11 mexabps, RY HER (9,0m) 13 nexabps, Z
CET (8,9m) 19 nmexabps, R VIR (6,9m) 21 nexabps, S
AQL (8,9m) 23 nexabdpst, R OPH (7,6m) 24 nexabps, T
COL (7,5m) 24 nexabps, S LIB (8,4m) 26 nexabps, S
SCL (6,7m) 28 nexabps, S PYX (9,0m) 29 nexabps, U
ARI (8,1m) 31 nexa6ps, S PEG (8,0m) 31 nexabps.
Bonbiie ceenenuii Ha http://www.aavso.org/ .

Cpeau 0CHOBHBIX METEOPHBIX MOTOKOB 9 nexalps B
MakCUMyMe JIEHCTBHS OKaXyTcs MOHOIEPOTHIbBI
(ZHR= 2) u3 co3Be3nusa Egunopora. JlyHa B mepuop
MaKCHMyMa 3TOr0 MOTOKa OJIM3Ka K HOBOJYHHIO U HE
OyneT nomexou [uisi HaOnroneHui. 14 nexaOpsi Makcu-
MyMma JeicTBus B 18 4yacoB 1O BCEMHPHOMY BPEMEHHU
nocturHyT [emunuabl (ZHR= 120) u3 co3Be3nus
Tenbua. JlyHa, B aze O1u3Kol K HOBONYHHIO, HE TIO-
MeIIaeT MOJCUeTy MeTeopoB. 23 mexadps B 02 gaca 30
MHHYT 110 BCEMHPHOMY BPEMEHH MaKCHMyMa JIOCTHT-
HyT Ypcunsl (ZHR= 10) u3 co3Be3gus Manoit Menge-
munbel. Ho Ha sToT pa3 JlyHa B dasze OIM3KOH K MOITHO-
TyHUIO OyIeT CHIBHON MoMeXoi B HaOmromeHusx. M3
JPYTUX OCHOBHBIX MOTOKOB akTuBHBI IOHBIE Taypu-
Il 13 co3Be3nust Tenbiia 1 MOHOIIEPOTHABI U3 CO3BE3-
nust Enuropora. [Toxpo6uee Ha http://www.imo.net

Hpyrue cBemenust o seiaenuwsx B AK 2015
http://www.astronet.ru/db/msg/1310876

OneparuBHble CBeleHHsI 0 HeOeCHBIX TeJlaX U SIB-
JIeHHUAX MMEIOTCS, HampuMmep, Ha Actpodo € U Ha

¢dopyme «Crapuady.

Acnozo neba u ycnewtnvix nadaodenuii!

Ocdemepuapl MIaHeT, KOMET U aCTEPOMJIOB, a TaKXKe
KapThl BUAUMBIX ITyTel 1o HebecHoH cdepe nMeroTcs B
Kanenmape wnabmiomarerss  Ne 12 3a 2015 rox
http://www.astronet.ru/db/news/

pedakmop u uzdamerb XypHana «Heboceoo»

Pecypc xypHana http://astronet.ru/db/author/11506
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Ha 370T ke agpec MOXHO MpucbinaTb PYKOMUCHbIE U OTNeYaTaHHble Ha NPUHTepe MaTepuanbl 4na nyonvkaumm.
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