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BBEOEHUE

AcTpoHOMUS - camas MHTepecHas U3 Hayk, U npu 3TOM - Haubonee
yBriekatenbHoe K3 xobbu, npuoyMaHHbIX YenoBeKOM. ACTPOHOMUSI C
rofiloBOK 3axBaTbiBaeT Ntogen B NMoboM BO3pacTe - CO LUKONIbHOM CKaMbM U
00 ceavH. Bpsig nu MOXHO HaWTu 4YeroBeka, KOTOporo Gbl He Tporana 3a
Oylwly BeNMYecTBEHHasi 1 3aragovHas Heob6bSTHOCTb 3BE3HOMO Heba.

Bce 310 3BYy4nT 300pOBO, HO Ha pgerne OGONbLIMHCTBO Nogen TepsieT
WHTEpPEC K aCTPOHOMUW, TaK €ro m He pas3BuMB B MOJHOW Mepe. ouemy?
OTBET MPOCT - OHN HE CMOINM BOBPEMSI YAOBMETBOPUTL JHOOOMNLITCTBO -
NoCcMOTpeTb Ha HEBO "BOOPY>KEHHBIM rnasom”. Moka OHV OXuaanm NOKynku
Jopororo Teneckona, oTknagblBasi A€HbIMN, UHTEPEC NOTUXOHBKY yrac.

Koro HM cnpocu — npakTUYECKUM Kaabld NepBblin B AeTCTBE MedTarn
KynuTb Teneckon Wnu nocTpouTb ero cobCcTBEHHbIMM pykamu. Bot elle
OAWH MU - CTPOUTENLCTBO MpUEMMEMOro Ans HabnogeHun Teneckona
cobcTBEeHHbIMM cunamu. [a, B npuHUuMne, 3TO peanbHO, Kak peanbHO
NMOCTPOUTbL B rapaxe MalluMHy M Adaxe camoneT. Ho co CcKonbkum
TPYAHOCTSIMU MPU 3TOM MPUXOAUTCH CTOSKHYTbCH - MOXETE CnpoCuTb Y
OblBanbix Teneckonoctpoutenen. JiMwb eanHnLbl AoX04AT 00 (PUHULLIHON
YepTbl - HAGNIOOEHNSA B TENECKOMN, @ MHOIME TENECKOMNOCTPOUTENMN B KOHLIE
KOHLIOB YBIIEKAOTCA CamMuUM MPOLECCOM, Tak M He onpoOoBaB Ha Aene
pesynbrar.

A BeOb BCe, UYTO HYXHO ANSA 3aHATUS acTPOHOMMEN - MPOCTO  Movalle
HabnogaTtb. [Jaxe o063aBegscb, HaAKOHEL, OrFPOMHbIM W OOPOruM
Teneckonom, nobuTenn acTPOHOMUN BCE peXe BbIXOAAT Ha HabnogeHus.
MonpobyiiTe BEIHOCUTL FTPOMO3OKYI0 U TSPKENEHHYK KOHCTPYKLMIO KaXKabln
pas3, Koraa Bblganacb cBobogHas MWHYTKA, MU Y BaC CO BpPEMEHEM
BblpaboTaeTcs CTONKMIA UMMYHUTET Ha HabnaeHus.

K TOMy Xe, ecnu Bbl cpasy e KynuTe OrpoOMHbIA U OOPOron Teneckon ¢
KOMMbIOTEPHBIM HaBEAEHNEM U B OOHOYaCkbe MOfy4nTe BCe KpacoThl Heba
Ha 6ntogevke ¢ ronyoor KaemMo4dkon - MHTepec K HabnoaeHNsIM 4OBOSbHO
ObICTPO UCCSIKHET, @ Bbl TaK U HE CTAHETE 3HATOKOM 3BE34HOro Heba.

A WHCTPYMEHT, TeM BpemeHeM, OydeT MbiUTbCA U 3aHMMaTb MeCTO B
Janeko He pe3vHOBOW KBapTupe.

PeanMn COBPEMEHHOW >XW3HW TaKoOBbl, YTO B YCIOBUSIX MNOCTOSIHHO
BO3pacTaloLlen ropoackor 3acBeTKM OONbLUOM TENEeckon He CMOXEeT
nokasaTb BCe, Ha 4TO CnocobeH, a MOCTOSAHHO BbIBO3UTbL €ro 3a ropoj -
3afaya TpyaHOBLINONHUMAS.

Bce aT0 ckasaHo K TOMy, UYTO AN NPOBEAEHUS perynsapHbIX HabnogeHun, n
Tem Gonee, Ons 3HaKOMCTBa CO 3Be3AHbIM HEOOM, BCEM W KaXOomy He
HY>XHO NpuobpeTtaTtb goporocTosilee obopyaoBaHue. [1OCTaTOMHO MMETb
noa pykon HebGomnbLIOW, HELOPOron, HO KOMMAKTHBIA UHCTPYMEHT, KOTOPbI
MOXHO MNpuobpecTn B Onvkanwem marasmHe — XOoTst Obl, GUHOKMbL MK
noasopHyto Tpyby. Wx Bceraa MOXHO B3ATb C COOOM B 3aropOAHYHo



noesaky, U gaxe Ha oTAbiX B oTnyck. K ToMy e, BUHOKMb nnv Nog30pHYo
TpyOy Bcerga MOXHO MCMOMb30oBaTb MO MNPSMOMY Ha3Ha4YeHuto - Ansi
NpUONMXKEHNss HeOOCTYMHLIX AN 6NM3KOro paccMOTPEHMS KpacoT NpMpoabl
N MECTHbIX JOCTONpUMeYaTenbHOCTEN.

Habniogatb HE6O MOXHO M HEBOOPYXEHHbIM [fa3oM, a B OMHOKIb C
anameTpom o6bekTMBa XOTS Obl 50MM BaM OTKPOETCSl Takoe, YTO Hemnb3s
OyoeT yBMAOETb M B TMIAHTCKWMA TENeckon - fojfie 3peHUs ero CruLKOM
marno.

Kak aTO M He nmeyvanbHO, C KaxablM rogoMm nosctody HabnwogaeTcss pocTt
npectynHoctu. Eule coBceM HepaBHO 6bino coBeplleHHO 6e3onacHo
npoBoAMTb HOYHble HabntogeHus B 4YepTe ropoga. Cenuvac nobuTenb
aCTPOHOMMM CUIbHO PUCKYET KaXKAbI pas, korga BbIHOCUT TeNleckon Ha
ynuuy.  lMoatomy, HabnwogeHus ¢ geleBbiMU, HE MNpUBEKaOLWMMM
BHMMaHuUa OUHOKNSIMM U MOA30PHbIMKM Tpybamu B 4epTe ropoda ewe wu
be3onacHee, YeM € JOpOrMMK Tereckonamu. B cnydae yero, ¢ HUMKM nerye
n ObicTpee 3abexaTb AOMOW, a B KpalHEM Cclyyae — He TaK TSXKeno
paccTaTbCs.

KoHe4yHo, xopoLwumi Teneckon ¢ yaoOHOW SKBaToOpmManbHON MOHTUPOBKOWM U
YacoBbIM MEXaHM3MOM MOKaXeT BaM HaMHOro Oonblue, Yem ManeHbKas
noasopHas Tpyba. 970 - Baw cneayowmin war. A noka, Ha Hebe Bac xaeT
CTONMbKO MHTEPECHbIX OOBLEKTOB, AN HabMwAeHUst KOTOPbIX AOCTaTOYHO
CKPOMHbIX WHCTPYMEHTOB. [MaBHOe - 3HaTb, 4TO, KOrga, rae W Kak
Habnogatb. B 3SToM KkHMre onucaHbl TONMbKO CaMble WHTEpPECHble W
Hambonee [OCTynHble HabnoaeHNsM B HebonbliMe  WMHCTPYMEHTHI
XXEeMUYXUHbI 3Be3gHoro Heba. HaumHalnte Habnogatb nx npsamo cendac!
Bbl He pasovapyeTech!

Ho nepep aTMM Heobxoanmo BbiOpaTb NOAXOAALLMIA MHCTPYMEHT.



O.BaxopoB HabniogeHust 3se3gHoro Heba B GUHOKMAb U NOA30PHYI0 TRYOY

1. BbIBOP MHCTPYMEHTA

BuHoknb

OCHOBHbIM NpenMMyLLLECTBOM BMHOKNSA NO CPaBHEHMUIO C NOA30PHOM Tpybon
aBnaetca 6Gonblwoe none 3peHus. OHo TpebyeTca npu HabnogeHuax
NPOTSXKEHHbIX OOBLEKTOB - CO3BE3OQWMW, pPaCCESAHHbIX  CKOMIIEHUN,
TymaHHocTen, komeTt, MnedHoro nytn. B aTtom cnyyae, 4em MeHbLue
yBenumyeHne BUHOKNS - TeM GonbLue ero none 3peHuns.
BTtopbiM, M OblITb MOXET, CaMblM BaXXHbIM MPEUMYLLECTBOM OUHOKNS
SIBNSAETCA BO3MOXHOCTb Habntogatb o6bekTol AByMS rmasamu. [pu aTom,
rmasa MeHblUe YCTalT M B COBOKYMHOCTM MO3BONAT YBUOETb HAMHOIO
bonblue, Yem KaxabIM rna3om oTaenbHo. B nHameBuayansHon 3aBUCMMOCTU
OT 3peHuss KOHKpPEeTHOro Habnwgartensi, B OMHOKIb MOXHO YBUOETb
NPUMEPHO Ha MonBenuyYMHbl 6onee cnabble 3Be3abl, YeM B TENECKON WUin
NnoA30pHyto Tpyby € TeM Xe AnameTpomMm obbekTuBa.
OTOT 3hekT cBA3aH C OCOBEHHOCTAMM YENOBEYECKOro 3peHns. [nas, kak
N NoBON NPUEMHUK WU3NYYEHUs!, UMeeT
COBCTBEHHbIE LWYMbI,
HaknaablBatloLmnecs Ha cnabble
n3obpaxeHus M Mewawwme  Ux
yBepeHHoMmy HabrnoaeHuo. BTopon rnas
Kak ©Obl noAaTBepXOaeT peanbHOCTb
KapTUHKW, NpUHMMaeMonm nepBbIM.
TeopeTunyecku, COOTHOLLIEHNE
curHan/wym  GUHOKYNSAPHOro  3peHus
yBenuunBaetcss Ha 41%. 310 paet
noBbILLEHNE paspeLuatoLlen
CNocoBbHOCTU npu HabnaeHun SPKNX
KOHTPACTHbIX OOBLEKTOB MPUMEPHO Ha
10%, n cnabokoHTpacTHbIX - Ha 40%.
Mpn aTom, npoHuuaowas cnocobHOCTb
Bo3pacTaeT Ha 0.37 3B. BENNYUHDI.
MoxHo cumTaTb NPeNMyLLECTBOM
OuHoKNen ahhekT 06GBLEMHOrO 3peHus, n
CBA3aHHbIA C HUM 3OEKT NPUCYTCTBUS.
Ero mMoxHo cpaBHUTb C HabnwgeHnem B
OTKPbITOE OKHO, TOrda Kak B Tereckon
Bbl IUWb noarnsgbiBaeTe B [OBEPHOM
rnasox.
Ewe oaHo npeumylectBo GUHOKNEN -
NX KOMMAKTHOCTb.
Hy 1, HaKoHeL,, KaK 1 NOA3opHble TpYGbi Puc.1. BuHoknb Celestfon SkyMaster
’ ’ ’ 15x70 — onTumanbHbIl BbliGOp ANs
OuHOKNM  JalT npsMoe  yBenmyeHue, 3HaKOMCTBA CO 3Be3HbIM HeBoM
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obnervaiwllee HOBMYKAM MOUCK OOBLEKTOB MO 3BE3AHLIM KapTam U
atnacam. [MoaTomy, GUHOKIb - ONTUMAaIbHBLIA MHCTPYMEHT 47151 3HaKOMCTBa
CO 3Be3HbIM HEDOOM.

Kputepusimn Bbibopa OWHOKNS ONsi  aCTPOHOMMYECKUX HabnwogeHwumn
SABNAIOTCA AnameTp oO6bekTMBa M yBenuyeHue. Yem Oonblie anameTp
obbekTnBa , Tem Oonee cnabble 00BLEKTbI MOXHO YBUMAETb B OMHOKNb. [Mpun
3TO, YEM MEHbLUE yBenuyeHune, Tem Gonee sipkUMU OHW BbIMAAAT U TEM
Bonblue none 3peHna GUHOKNA (None 3peHust BUHOKNS MOXHO NMPUMEPHO
y3HaTb, pasgenue 30rp. Ha yBenuyeHue; Gonee TOYHO Mone 3peHus
onpegenseTcs U3 HabnogeHun).

OpHako, BbIXOOHOW 3payok OUHOKNS (OMameTp CBETOBOro  Myuka,
BbIXOOSLLEro M3 OKynspa) He [OSPKEH MpeBbiaTb pas3Mepbl asHoro
3payka, AMaMeTp KOTOpOro B TEMHOTe cocTaensieT 7-8MM. MHaue, 4acTb
cBeTa, COOpaHHOro OOBLEKTMBOM, He nonadeT B rfa3 M npoHuuarLas
CrnocobHOCTbL BUHOKNA ByaeT MeHbLle BO3MOXHOW Af1s JaHHOro guamMeTpa
obbekTunBa.

[OnameTp BbIXOOHOrO 3payka JIerko onpeaenutb, MOAENVMB ANaMeTp
00beKkTMBa GUHOKNSA, BbIPaXXEHHbI B MUIIIIMMETpPaX, Ha ero yBeru4deHue.
M3 OTe4yecTBEHHbIX OMHOKMNEN BCEM 3TUM  KPUTEPUSIM Jly4ylle BCEro
yaosneTsopsieT 6buHoknb BIM7x50 (7-yBenudenue, 50-gnameTp B MM).

OH nmeeT npunuuHbin anameTp obbekTuBa, HGonbLloe none 3peHus - 8
rpagycoB, W ONTUMarbHbI pasMep BbIXOAHOMO 3padvka - YyTb Gonblie
7MM.

Mockonbky OT OnameTpa OObEeKTMBa 3aBMCUT MNpoHMUaKWas U
paspewatowass cunbl GUHOKNST (cnocobHocTb BuMAeTb Oonee crabble
00bekTbl ¢ OGonbluer pertanusauumen), CTOMT oThaBaTb MNpeanoyTeHune
OVMHOKNAM C OonblwMM guameTpom o0ObekTMBa. W3  OTe4YeCTBEHHbIX
OvHoknen nydwum Bblibopom 6yayt BIr20x60 wn Bl126x70. OpgHako,
cerogHa  ropasgo peanbHee  3akasaTb 4epe3 WHTepHeT KuTancKuin
OMHOKIb ¢ anameTpom obbekTuBa 4o 80Mm.

Ho ny4we Bcero nuM4yHO nNpoBepuTb OGUHOKNbL Mpu Mokynke. Mpu 3ToM,
npexane BCero CTouT obpaTuTb BHUMaHNE HA COOCHOCTb 06eMX ONTUYECKNX
CUCTEM, Ka4YeCTBO YepPHEHUSI N NPOCBETASIOLWErO NOKPbLITUS, CKIENKN NNH3,
OTCYTCTBME 3KPaAHMPOBAHUSA N306paKeHusl, NNaBHOCTbL HOKYCMPOBOYHOIO
y3na W HaJeXHOCTU coeanHeHun. Bce aTo npoBepsieTcs BPYYHY M "Ha
rnas3". [ns npoBepKn COOCHOCTU TPyO M KavecTBa HOCTUPOBKM LOCTATOYHO
NMOCMOTPETb B OUHOKIb Ha YETKYK FOPU30OHTAalbHYIO JNIMHUIO, HAMpPUMeEp, Ha
Kpbily goma. Ecnu ropmsoHTanbHasi NMMHWS pasnnyaeTcs no BbICOTE U
HaKMOHY MeXay [ABYyMS CTOpoHamMu OWHOKNA - MpucTynamTe K
TECTMPOBAHMIO APYroro 3K3emmnnsipa.

[anee, nocteneHHO oToaBuranTe GMHOKNb OT rnas3 Ao pacctosHusa 10cm.
Mpn 3TOM M306pakeHne He OOIMKHO OBOUTLCS, AaXe €CN Bbl OTKPOETE U
3aKpoeTe rnasa.

Ha pacctoaHun okono 30CM BbIXOOHOW 3payok BUHOKNS AOmKeH ObiTb



BUOEH KakK paBHOMEPHO OCBELLeHHasl, uaeanbHO POBHAsi OKPYXHOCTb.
MHaue pasmepa npuam He XBaTaeT Ang nepenadm BCero n3obpaxxeHus.
Cenyac npakTMyeckn Bce BMHOKNM MMET NpoCcBeTNsLWee NokpbiTne. Ha
BCAKMA cnyyan, onpegenuTb €ero HanmMyMe MOXHO, pasrndgbiBad
OTpaXXeHne namnoykm OT obbekTuBa M oOKynspa OwuHoknsa. Ecnu oHo
OKpallieHOo - NpocBeTNieHne umeeTcs. XKenaTenbHo, YTOObI NPOCBETIEHNE
ObINIO 3ENEHBIM UMM CUHUM, @ HE OPaHXEBbLIM.

OctanbHoe onpegenseTcs "Ha oOwynb": ecnu OKynspbl TPACYTCA B
ornpaeax, HEBO3MOXHO HOpMarnbHO cokycnpoBaThbCs, 4YTO-TO
OTBanNuBaeTCs UMW MOKpbITME Kopryca oTCcnauBaeTcs - He GepuTe Takoun
OMHOKIb, Kak Obl 4ELEeBO OH HX CTOWI.

YKenatenbHo Takke, 4TObbl BGUHOKNL UMEN pe3bby UnM OnNuUOHanbHYO
BO3MOXHOCTb ANSA KpenneHus K oTowTaTuBy. OTO OCOBEHHO KPUTUYHO
ONs TsHkenblX OUHOKNENW € GOomnblMMKM OOBEKTMBAMU U YBEITUYEHUSIMU.
PasymeeTcs, GUHOKNb OOIMKEH KOMMMEKTOBATLCA HaAEXHbIM U XKECTKUM
oyTNApom.

HaiiTu OWHOKNb C wunaeanbHbIMWM XapaKTepuUCTMKaM cendac [AOBOJSIbHO
cnoxHo. [losToMy, He paccTpaMBaWTecb, €CnvM Baw OWHOKNb He
YOOBMNETBOPSET HeEKoTopbiM TpeboBaHuaAM. [MaBHoe, 4TOObI OH AaBan
xopoLluee n3obpaxeHue, He yToMnsn
rnasa v 6bin BaM No KapmaHy.

NMop3opHas Tpyba

M3 Bcex npeumyliects OMHOKNSA
noasopHas Tpyba wumeeT TONbKO
KOMNakTHble pasMmepbl W MpsiMoe
nsobpaxeHue.

O6blyHO, noas3opHble Tpybbl AatoT
OonblUOe YyBENUYeHMe, a 3HauurT,
MarnieHbkoe none 3peHud. [Onsa

HabnogeHus NPOTSKEHHbIX
OGBHEKTOB OHM BPSi4 N MPUTOAHbI.
3aTo, oonbLloe yBennyeHmne

OKaXeTCs KaK Henb3d KcTatv ans
bonee 6nu3koro W AeTanbHOro
M3y4eHNss  KOMMAKTHbIX  OUMCKan-
obbekToB, a Takke JlyHbl 1 NnaHeT.
Mpwn atom, noa3opHble TPyObl MeHee
TsKEnble, yem BuHOKNU c
OAMHaKOBbIM anameTpom
obbekTnBa, U Kak npasumo, no4dTu
BOBOE AeLleBne Ux.

Ewe OOHUM NPenMMyLLECTBOM

Puc.2. MNMogsopHas Tpyba Celestron C65
HEKOTOPbIX NOA30pPHbIX Tpy6 Mini-Mac cucTembl MakcyToBa Ha
LITATUBE — CYTHUK NyTELIECTBEHHMKA.



ABMNSIETCA BO3MOXHOCTb ObICTPOro MEpPEKOYEHUs yBENUYeHnsi. Takon
BO3MOXHOCTM MOryT no3aBugoBaTb M Brnagenblbl TeneckonoB. OueHb
yOoobHO HamTn obbekT Ha Hebe C MasnbiM YBENIMYEHVMEM U TYT Xe
nepekniunTe €ero Ha BABoe Oonbliee ans  6Gonee AeTanbHOroO
paccMOTPEHUS.

3Has O [OOCTOMHCTBax MNOAO30pPHbIX Tpyd, nerko BbibpaTb cebe
onTumarnbHbIA BapunaHT. [lepBbiM KpuTepuemM BbiOOpa Noa30pHOW TpyObl
ONsl aCTPOHOMUYECKUX HabnAeHV sBNsSieTca AMaMeTp obbekTnBa. Yem
OH Gonbwe, Tem 6onee cnabble 3Be3gbl 6yayT B Hero BuaHbl. [Ons
HabnogeHua cnabbix obbekToB Tpyba [AOMKHbI MMeTb HebonbLioe
yBenuyeHne (Ho He Goree paBHO3PAYKOBOr0), a AN U3YYEHUsI MMaHeT u
JIyHbI - Kak MOXHO 6onbluee. Jlyywe, ytobbl Tpyba MMena BO3MOXHOCTb
NepeknoyeHnst C  OOHOTO YBENMYEHUS Ha [JpPyroe npuv  MNoMoLLM
nepemeLLeHns MMH3 B ONTUYECKON cUcTeMe.

M3 noasopHbix Tpyd pOCCUICKOTO NPOM3BOACTBA AN aCTPOHOMMYECKMX
HabnogeHUn C ycnexom MpUMEHUMbI BCe pasHoBugHocTM Tpyo 3PT
(nyywe 457), Tpyba "TypucTt-3" (aBTOp gonroe Bpems Habnwogan ¢ Hen m
BrepBble MO3HAKOMWIICS CO BCEMW YNOMWHaEMbIMW B KHUTe OObekTamu
Heba), MoHOokNb 20x60.

Hanbonee poctynHa Tpyba "Typuct-3" ¢ guameTtpom obbektuBa 50MmMm,
yBenuyeHnem 20 kpaT M pes3bbon Ana kpenneHusa k dortowTatmey. K
CMNOBY, OHa UMEET CKPbITYI0 BO3MOXHOCTb CMEHbI yBenuyeHust ot 15x go
60x nyTeM nepecTaHOBKU BTYyNok o6opaunBatoLen cMcTeMsl.
BonbWMHCTBO COBETOB [N MPOBEPKM KayecTBa ONTUMKM OUHOKNEN
NOAXOAAT M ANns noA3opHbix Tpyb. Kpome Toro, mpu Bbibope Noa3opHOM
TPyObl CTOMT 06paTUTL BHUMaHMe Ha matepuan kopnyca. Metannmyeckun
KOpnyc nNpeanoyTuTernsHee NnacTUKoBOro.

BaxxHO Hannumne kpenneHusa Tpyobl kK choTowTaTnBy. Kak n OMHOKINI0, Tak u
NOA30pHOM Tpybe He MoMeLLaloT Pe3VHOBbIE CBETO3ALLMTHbBIE NPOKMAAKN K
oKkynsdpaM. He nomellaeT Hanm4yme wWtaTneBa B KOMMMEKTE.

He manoBaxHylo ponb B Bblbope nMoa30pHOM Tpybbl MMeeT 1 ueHa. Yem
npowe u pewesne Tpyba npu TOoM Xe [uameTpe oObekTuBa, TeM
npegnoyTUTEnbLHee.

lWraTtus

[axe npoctaa T-obpasHas nognopka nogd OMHOKIMb NN NOA30PHYK TPYyOy
C (pMKCaTOpPOM U3 PE3NHOBOWN NEHTbl NO3BONUT yBUAETb ropasao 6onblue,
Yyem C pyk. Ecnn xe 3akpenuTb MHCTPYMEHT Ha YCTOMYMBOM LUTATMBE C
MexaHu3MamMun [MnaBHOro nepemMelleHnd, yaactca “BbbKaTb” U3  Hero
MakCUMyM BO3MOXHOCTeW. HekoTopble Noa3opHble Tpybbl yxe uayTt B
Komnnekte co wrtatuBamu (Hanpumep, 3PT 457), HO 39TO - CKOpee,
WCKNIOYEHME U3 NpaBun.

[na ocTtanbHbIX pekoMeHayeTcs npuobpectn Hegoporon ¢OoToWTaTUB,
XenatenbHo, C MeTannIMyeckMMn COeAMHEHUAMU U KpenneHuamu. [na



Puc.3. [daxe cambin npocToii ¢oTOWTaTUB MO3BOMUT YBUAETb HaMHOro 6Gonblue
nogpobHocTen, Yem npu HabNAEHNAX C PyK.

OuvHoknen 6e3 pe3bbbl AnA  poTowTaTMBa MOXHO 3akasaTb Yy
nponsBoauTeENst cneuuanbHblA  KPOHWTEWH, nnbo WM3roToBUTb  €ro
CaMOCTOSITENBHO.

[Ona 6onee KpynHbIX OWHOKMNEW MHOrME NpeanoYMTaloT U3roTOBMEHME
creymarnbHbIX MOHTUPOBOK.

B npvHumne, gns HabnogeHus B GUHOKNL yOoOHO B GyAylleM COOpYAUTb
creumanbHOe Bpallatloleecss KpPecrno C KPOHLWTEWHOM Ansd OuHOKNS u
NoaJSIOKOTHMKaMK, [dallWMMM  pykam OTAbIX W OMopy BO Bpems
HabnoaeHun.

Ha xygon KoHeL, MOXHO Mcnonb3oBaTb AN HabnwaeHu npocTtyo oTo-
cTpybumHy. [Mapa "noagsopHas Tpyba-cTpybuuHa" - noxanym, cambin
KOMMaKTHbI BapuaHT MHCTPYMEHTa Anga nobutenen nyTewecTsnii.

BuHoKNb unNu noasopHas Tpyb6a?

Bo3HuKaeT pe3oHHbIN BOMPOC : YTO Xe BblbpaTb - OMHOKIb NN NOA30PHYIO
TpyOy? PasymHbI BbIOOP - XOPOLUNA BUHOKMb C BOMbLUMM 0OHLEKTMBOM U
He OYeHb BonbLMM yBernmyeHnem. Mo COOTHOLLEHUIO



LeHa/(PyHKLMOHANbLHOCTL  Haunyywmm BblbopoM  6bin 66l BGUHOKNL
Celestron SkyMaster 15x70. OH ctouT okono 120$, To ecTb, NPUMepHO
CTONBbKO K€, CKOJIbKO TEeNIeCKOMN TaKOoro e AuameTpa Ha asumyTanbHOW
MOHTUPOBKE M Bonee 4yem B [Ba pas3a AelleBfie OMHOKNSA C anepTypow
80MM npu aKTUYECKM CXOOHbIX XapaKTepUCTUKax. ITO wuaeasnbHbIN
WHCTPYMEHT A1 3HaKOMCTBa CO 3Be3aHbIM Hebom. [axe ecnu Bbl NOTOM
Kynute Teneckon (B YeM TPyAHO COMHEBaTbCs1), OBMHOKIIO BCeraa HangeTtcs
NpMMeHeHWe Npu HabNAEHUN NPOTSHKEHHBIX OO BEKTOB.

Opyrov BapunaHT — kutanckmn 6uHokne DeepSky 16x80. Mpu Tow xe LeHe
(120%) oH obnagaeT HemMHoro Bonbluei NpoHULaloLLen CNOCOBHOCTLIO, HO
HecKonbko ycTynaeT B kadecTBe. Camblii OCTYMNHLIN MO LieHe GUHOKMb C
xopoulen anepTtypoii - Praktica Diana 8x56 (57%), a HanGornee NHTEPECHbIN
B nnaHe yHuBepcarnsHocTu - Navigator 20-120x70 (1969).

Ecnn xe Bbl XMBETe B KPYyMHOM ropoge C OonblUOi 3acBeTkon Heba,
uenecoobpasHee npuobpeTeHMe noas3opHOM Tpybbl ¢ GonblIMM
avameTpoMm obbekTuBa U yBenudeHvem Bpoge Deepsky MAK 70 (1009%),
TaKk Kak OCHOBHbIMM ObObekTamu HabnwogeHuss 6yayT JlyHa, nnaHeTbl u
KOMMNaKTHble, Apkne 00bekThl Heba.

Ons yacTeix Bble3goB 3a ropog 6onee nogxoamt nogsopHasd Tpyba wnm
OMHOKNb HEBOMbLUMX pa3MepoB.

Tem, KTO OCOBGEHHO CTeCHEeH B CpeAacTBax (LUKOMbHWUKW, CTYOEHTHI),
BapuaHT oauH - nogsopHas Tpyba "Typuct-3" (30$). BmecTe co wtaTvBoM
OHa oborpgeTcs npumepHo B 45$, 4TO, KAk MWUHMMYM, BABOE AelleBne
CaMOro MarneHbKOro Tefieckona ¢ NPUMEPHO TEMMU XKe XapaKTepUCTUKaMU U
BO3MOXHOCTSIMM.

Bo3moXXHOCTU GMHOKIEN N NOA3O0PHbLIX TPYO

MpoHuuatowaa cnocobHocTb OGUHOKNENW U MNOA30PHbLIX TPYyD LiEenukom
3aBUCUT OT AvameTpa obbekTmBa. Hanbonee OoCTynHble MHCTPYMEHTHI C
anameTpom ob6bekTnBa 50MM, TeOpeTUYECKN, NO3BOMSIOT YBUAETL 3BE3bl
0o 10 BennuuHbl (a ato - 6onee 250000 3Be3a) M TyMaHHble OOBLEKTLI 40
8,5-9 BenunuuHbl (OKONO COTHM), a Takke pasnenaTb OBOWHbIE 3Be3dbl Ha
paccTtoaHun 2,8" apyr ot apyra. Kpome Toro, B TaKO UHCTPYMEHT MOXHO
HabnogaTb Mopsi U KpaTtepbl Ha JlyHe, naTtHa Ha ConHue (Tonbko 4epes
3aLUMTHBIA PUNBTP), COMHEYHbIE U NyHHblE 3aTMeHus, konbua CaTtypHa,
cnyTHWKM 1 obnaka KOnutepa, dasbl BeHepsl, spkue actepongbl U KOMETbI.
B 3aBUCUMOCTM OT ONTMYECKON CXEMbI U Ka4yecTBa NPOCBETIIEHNS OMNTUKN,
OCTPOTbl 3peHust HabnwpgaTtens, COCTOosHMS aTMocdepbl, CTeneHu
3aCBETKM W BbICOTbI Ha YPOBHEM MOPS BO3MOXHOCTM MHCTPYMEHTOB
HEMHOro MeHsTCs. B 0COBEHHO SICHYI0O MOPO3HYKO HOYb MK NOCre rpo3bl
€CTb BEPOSITHOCTb YBUAETb TO, YTO B OBObIYHLIX YCINOBUSIX BbINO NONpocTy
HeJoCTYMNHO.

B nwbom crniydae, ¢ onbITOM HabmAeHUA BO3MOXHOCTU WHCTPYMEHTOB
yBenuumneatotcs. HabnoganTe 6onblue - 1 yBuante donbluee!



Ta6bnuua 1. XapakTepuCTUKN HEKOTOPbIX OTeYeCTBEHHbIX BUHOKNEW,
MOHOKJ1eM U NOA30PHbLIX TPYO

HasBaHwne

“Typuct-3”
3PT “bepkyTt”
3PT 460M
3PT 457

Bk 15x50
“®OTOH” BriY, 7x50
MM 15x50

“@OTOH” BIL, 10x50
BN 20x60

Bl 26x70

3T 15-60x66 -"Oanb"

"FOKkoH”

B3T-452 (BMT-110)
CkayT 20x50

CkayT 30x50

T 20-50x50

Ta6bnuua 2. XapakTepuCTUKN HEKOTOPbIX 3apybexkHbIX

NoA30pPHbIX TPYO

HasBaHwne

Celestron Sky-Master 15x70
Celestron Sky-Master20x80
Celestron C65 Mini-Mak
Sky-Watcher ST-20-60x60

DeepSky MAK70
DeepSky 12x80
DeepSky 16x80

D,
MM

50
50
50
70

50
50
50
50
60
70
66

100
110
50
50
50

D,
MM

70
80
65
60
70
80
80

KpatH.

20
30
20
30,60

15

15
10
20
26
15-66

6-100
20
20
30
20-50

OnT. cxema  [MpoHuL,.
TnHa. 10,6™
JuH3. 10,6™
Mpuam. 10,6™
TNuns. 11,6
Mpuam. 6uH.  10,6™
Mpuam. 6uH.  10,6™
Mpuam. 6uH.  10,6™
Mpuam. moH. 10,6™
Mpuam. 6GuH. 11,2
Mpuam. 6uH. 11,6
TNnHa. 11,5"
Tuns. 12,1™
3epk. 6uH. 12,1
JuH3. 10,6™
JuH3. 10,6™
3epk.-nuH3.  10,6™

Mone

FaE. 3peHus

2,8 25°

2,8 2°

2,8"  3°12

2" 1°10-
0°49’

3,6"  4°30'

2,8 6°20'

3,6"  4°30'

2,8 6°20'

2,4 3°

2 2°

27 3°12" -
0°48’

1,4 ~7-0,6°

1,4 5°

2,8 3

2,8 2°

2,8  3-1,3°

KpatH.  OnT.cxema [ponuy. Pasp.
15 Mpuam. 6uH. 11,6™ 2’

20 Mpuam. GuH.  11,7" 1,8”
30-90 3epk.-nuH3.  11,4" 2,2
20-60 JInHa. 11,27 2,4”
25,50,75 3epk.-nuH3. 11,6™ 2’

12 Mpuam. 6uH. 11,7 1,8
16 Mpuam. 6uH. 11,7 1,8

Llena*

30$
35%
42%
115$

70$
66$
38%
71%
265%

154%

350%

45%

51$
58%

OunHoKknen u

Mone LeHa
3peHusa *

4,4° 120%
3,2° 330%
2°-0,6° 115%
31 107$
2°-0,8° 100%
4,5° 120$
4° 120$



HasBaHwne

DeepSky 100

Celestron Ultima 65 Straight

Celestron C90 Mak

Synta Sky-Watcher

20x60-60
Sturman 7x50
Sturman 10x50
Sturman 20x60

Sturman 10-30x60

Praktica Falcon 10x50
Praktica Falcon 7x50

Praktica Diana 8x56

Pentax 20x60 PCF-WPII

ST

Miyauchi BS-77iB (actpo. c

nsnomom 45°)

Navigator 7x50

Navigator 10x50 profi

profi

Navigator 10-60x60
Navigator 10-50x50

Navigator 20-120x70
Konus Green Life 7x50
Vanguard FR-1250W

D,
MM

100

90
60

50
50
60
60
50
50
56
60
77

50

KpatH.

20-60,
25-75,
30-90

18-55

38+
20,60

10
20
10-30
10

20
22

10
10-60
10-50
20-120
7

12

Ont. cxema

Mpuam.

MOHOKIb

JINH3.

3epK.-NnnH3.

JTInH3.

Mpuam.
Mpu3am.
Mpuam.
Mpuam.
Mpu3am.
Mpuam.
Mpuam.
Mpuam.

OUH.
OUH.
OUH.
OUH.
OUH.
6UH.
6UH.

OWH.

3epK.-NnnH3.

BVH.

Mpu3am.
Mpu3am.
Mpuam.
Mpuam.
Mpu3am.
Mpuam.
Mpuam.

6UH.
OUH.
OUH.
OUH.
OUH.
OUH.

OWH.

MpoHuy,

12,1"

11,4

11,9"
11,2"

10,6"
10,6"
11,2"
11,2"
10,6™
10,6"
1"

11,2"
11,77

10,6"
10,6"
11,2"
10,6"
11,6
10,6™
10,6™

Pasp.

1,47

22"

1,5”
2,47

2,8”
2,8”
2,47
2,47
2,8”
2,8”
2,6”
2,47
1,8”

2,8”
2,8”
2,47
2,8”
o

2,8”
2,8”

Mone

3peHust

3,2°-
0,6°

0,73°
1,7°
1,4°
30.1°

6°20'
6°

30
6-2°
6°
6°20'
6°

30
4,5°

6°20'
6°
B6°-1°

6-1,3°

3°-0,5
6°20'
4,5°

o

LleHa

*

340%

215%

350%
79%

57$
57$
79%
125%
67$
57$
57$
497%

1417
$

62$
70%
87$
82$
196%
63%
77%

* - YKasaHbl cpeHue LeHbl Ha MOMEHT HanmMcaHusa KHUrn. LieHbl MOryT MeHATbCS B

3aBUCUMOCTU OT MeCTa NOKYIKK, cnocoba [OoCTaBKM M 3KOHOMUYECKUX YCMOBUN.

Ta6nuua 3. NMpeaenbHble BenMYMHbI 3B€34 M U YrioBoe paspelueHue

r B 3aBUCUMOCTU OT AnNamMeTpa o6beKkTuBa

OnameTtp
m

r

15mMm

8,0"
9,3”

25Mm

91"
5,6”

50MMm
10,6™
2,8”

75MM
11,6™
1,9”

100mMm
12,1"
1,4”



2. MPUCTYNAA K HABNIOAEHUAM

KoHeuHOo, 3HaKOMUTBCSt C HEGOM MOXHO N HY>KHO HEBOOPYXXEHHbBIM [11a30M,
HO ANsi MHOTMX, CTaBLUMX >XepTBamy OOMe3HM KOMMbITEPHOrO BeKa -
OrM30pyKOCTM, 3TO HEe BO3MOXHO. [laxe NpPOCTEHbKWMIA TeaTpanbHbIN
OGUHOKNb NO3BONUT C KOMGOPTOM M3y4aTb CO3BE3AUS NIOAAM C OObIM
3peHveM. OH gaeT MMHMManbHoe Ans OUHOKNEN yBENMYEHUE N PEKOPAHOE
none 3peHue - 12 rpagycos!

B TeaTpanbHbIi OMHOKITb LEeNUKoM BUOHbI Takme co3Be3gus, kak CeBepHast
KopoHa unu Bonockl BepoHuku.

OH cobGupaeTt B 15 pa3 Oorblue cBeTa N0 CPaBHEHUIO C HEBOOPYKEHHbIM
rmasom, 4YTo No3BoMsieT yBMAeTb Ha 3 BennyuHbl 6onee cnabble 3Be3abl.
Mepen Hayanom n3yyeHus 3Be3gHoro Heba, HEOOXOAMMO NO3HAKOMUTBLCS C
HEKOTOPbIMW BaXXHbIMU MOHATUSAMM.

MepBoe, 4TO HEOOXOAMMO 3HaTb: YCNOBWUS HaONAEHWA 3aBUCAT OT
LWMPOTbLI MecTa HabnoaeHW, BpeMEHN rofa, BPEMEHM CYTOK BbICOTbl Haz
YPOBHEM MOPSI.

Bcneactevne BpalweHns 3eMnu  BOKPYr CBOell OCM Mbl  Habnwogaem
CYTOYHOE BpalleHue 3Be3gHoro Heba. [ns ygobcTBa opueHTauum no Heby
acTpOHOMbI WCMONb3YIT MNOHATME HebecHon cdpepbl - BoOBpaxaemon
cdepbl MPON3BONBHOIO paguyca, Ha KOTOPYH MPOeUMpylTCa BCce cBeTuna
Tak, Kak ux BuauT HabngaTenb B onpeaeneHHoe BpemMs U onpeaerieHHON
TOYKM MPOCTPaHCTBA.

Toukn nepeceyeHuss HebGecHoW cdepbl C OTBECHOW ITMHUEWN Ha3biBaKOT
3eHuT (BepxHsaAs) U Hagup (HwkHASA). JIMHUMSA nepecedeHust MIOCKOCTH,
neprneHanKynapHON K OTBECHOW NUHUK, C HebGecHol cdepon HasbiBaeTcs
ropnsoHToM. TOYKM nepeceveHust ocu BpalleHus HebecHon cdepbl (ocu
Mupa) ¢ HebecHo cpepor Ha3bIBaAOTCA NontocaMmm Mmpa.

Boicota nonwca wMupa  Hag CeBepHblit
rOPU3OHTOM paBHa nosntoc 3eHut
reorpachn4eckon LWMPOTE MecTa Mupa |
HabnoaeHus.

Kpyr HebecHom cchepsl,

MI0CKOCTb KoToporo

neprneHauKkynsapHa K ocu muvpa wm

npoxoaut yepes rnas

HabntogaTens, Ha3blBaeTcs

HebeCHbIM 3KBaATOPOM.

L 3
r Touka
3anaga

HebecHbIn aKBaTop aenut
HebecHylo cpepy Ha ceBepHoe n
0XKHOE nonyLapus.

OKpY>XHOCTb, obpasoBaHHas
nepeceyeHnem Cc  HebGecHon




cdpepoit MNockocT, NpoxoasLLen CeBepHbIii

yepe3 OCb MuUpa WU OTBECHYH nosnoc 3eHut
NVHWIO, Ha3biBaeTcsd HebeCHbIM Mupa
MepugnaHomMm. HebecHbil
MepuavMaH nepecekaeT TrOPU3OHT
B Toukax Cesep (N) u HOra (S).
OHu coeguHeHbl Tak HaselBaemon [ _----X > -\\-—-.\\ K
NonyaeHHOW NUHUEN. NE Nebecs m_gmé;fd
Bugnmoe roguyHoe OBWXEHME ‘ Sknufituka .-
ConHua NpPoONCXoamnT no

OKPY>KHOCTMU, Ha3biBaeMoWu

aknunTukon. dakTudeckn, 3TO
NUHNS NepeceyveHnst MNNocKoCcTH
opbuTbl 3emnu Bokpyr ConHua ¢ KHbIi
HebecHon cdepol. Hagup  nonioc
Ocb BpaLleHust 3emnu Mupa
HaKMoOHeHa OT NeprneHAuKynspa K NIocKocTM opbuTtbl Ha 23 rpagyca 26
MUH. OTO yron HakKfnoHa MNfIOCKOCTU 3KMMUMATUKMA K MIIOCKOCTU HebecHoro
aKBaTopa.

Touykn nepeceyeHUs IKNUNTUKU C HebeCHbIM SKBATOPOM Ha3bIBAKOTCS
TOYKaMN BeECEHHEero W OCEeHHero paBHOOeHCTBUS. B Touke BeceHHero
paBHogeHcTBUA ConHue 20-21 mapTa nepexoauT U3 KXHOro nonyapus
HeGecHon cdepbl B CEBEPHOE, @ B TOYKE OCEHHEro paBHOAEHCTBUA 22-23
CeHTABPSA OHO BO3BpaLLaeTCs C CEBEPHOro NonyLlapus B KOXKHOE.

[eurascb no sknuntuke B TeyeHue roga ConHue npoxogut no 12
co3se3guaM: Pbibbl, OBeH, Teneuy, BnusHeubl, Pak, JleB, [deBa, Becsl,
CkopnuoH, Ctpeneu, Kosepor u Bogonen. 3T co3Be3amsi HasbiBarOTCSA
304mnakanbHbIMKU OT rpeYeckoro "3ogmakoc” - 3Bepb.

Korga conHue npoxoguT Mo OAHWMM 304MakanbHbIM CO3BE3OUSM, OHU
HeOOCTYMHbI HabnogeHusm, 3aTo HOYbIO XOpOLLO BVOHbI
NPOTMBOMOSOXHbIE UM 304MaKanbHble CO3BE3aNS.

Mockonbky ocb BpalleHus 3eMnn MPakTUY4eCKU He MEHSIET MOMOXEHUs B
npocTpaHcTBe, BcreacTBuMe obpaweHns 3emnu Bokpyr ConHua ¢
nepuvogom 365.25 AHelW M CyTOYHOro BpalleHUs BOKPYr CBOeW oCu B
TedeHVe roga YcnoBusi HabnoOgeHUA Tex WAM MHbIX cOo3Be3aun OyayT
NMOCTOSIHHO MeHATbCA. YToObl MX y3HaTh, MpOLLEe BCEro BOCMOMb30BaTbCA
creumanbHOM NoABMXKHOWM KapToW 3Be3AHOro Heba. Mo Kpak OKpPY>XHOCTU
KapTbl HaHeCeHbl Mecsubl M OHW, a MO Kpaw BKMagkn C BbIpe3oM Ans
oTobpaxkeHnss BUOAMMOro y4dacTka HebecHowm cdpepbl - Bpemsi B 4acax U
MuHyTax. CoBmeLLas BpeMsi C AaTON MOXHO y3HaTb YCIOBUS BUOMMOCTM
Ha JaHHOM LLUMPOTE B YKa3aHHbIA MOMEHT.

B 3Be3gHbIX kapTax M aTnacax UCMNonb3yeTCcs CUCTEMa 3KBATOPWanbHbIX
KoopauHarT.

Mo ropusoHTanbHOW OCKM OTKNadblBaeTCs NPsiMOe BOCXOXAEHME o, a Mo




BEPTMKANbHOM — CKIIOHEHME d.

CknoHeHuve nsmepseTtca B CeBepHbIit
YIMOBbIX rpagycax, MWHyTax W nonioc  3enut
CeKyHOax W OTCuYMUTbIBaeTcs OT

HebecHoro akBaTopa. Mpsmoe

BOCXOXOAEHNE  u3MepsieTcs B
yacax, MVHyTax W CekyHgax W
OoTCYMTbIBaETCS oT TOYKM
BECEHHEro paBHOAEHCTBUA ~ Touka OSSR
HaBCTpe4y BWAMMOMY CYTOYHOMY °

BpaLleHunto HebecHow capepbl. / T = T
Ha kapTtax 3Be3gbl usobpaxarorca  \----- 533.13,13
Kpyramm  pasHoro  avameTpa,
COOTBETCTBYIOLLMM Onecky 3Be3f

B obWenpuHATBIX  eanHMLax Hanvp :‘:;:'
n3mepeHus - 3BE3HbIX Mupa
BENUYUNHAX.

Lllkana 3Be3gHbIX BENMYNH OCHOBaHa Ha BOCMPUATUM CBETA rMa3oM.
MockonbKy YenoBeYyeckUn rna3 4YeTtko OTMeYaeT U3MEHEHMe

WHTEHCMBHOCTN UCTOYHMKOB CBETA, OTNNYAIOLLMXCH MO APKOCTU NPUMEPHO
B 2.5 pasa, 3a OCHOBY LiKanbl 3Be3dHbIX BenuuMH Oblna npuHATa
reoMmeTpuyeckasi Nporpeccuss co 3HameHatenem, paeHoiM 2.512. To ecTb,
pasHuua B OA4HY 3B. BENMYUHY JaeT U3MeHeHne B ApkocTn B 2.512 pasa, a
pas3HOCTb B NATb BENUYMH - posHo B 100 pas.

OTO NoO3BONUIIO CBA3aTb SAPKOCTU U 3BE34HblE BENWYMHBLI  NMPOCTOMN
dopmynowm E1/E2=2.512<m2'm1), 1unn, B norapudmmyeckom Bunae,

lg E1/E2=0.4(m2-m1).

Uem cnabee 3Be3abl, TeM Gonblle nx 3Be3gHasi BenuunHa. Camble sipkme
3Be3gbl Heba UMEIT NPMMEPHO HYMEBYIO 3BE3AHYI0 BENNYUHY, a CaMble
cnabble, BUOUMbBIE HEBOOPYXEHHbIM [fla3oM - 6 3B. BenuUYuHY
(obosHavaeTcsi maneHbkon 6ykBorM m). K cnoBy, 3Be3gHasi BenuyuHa
ConHua oTtpuuartenbHa (-26.8m). OTpuuaTtenbHyl 3B. BEMUYMHY MMEKOT
JlyHa, gapkue nnaHeTbl (BeHepa, Mepkypuin, Mapc, tOnutep n CatypH) un
HekoTopble 3Be3abl: Cupuyc (Anbda Bonbuworo lNca) n KaHonyc (Anbda
Kuns).

Ha kaptax M B aTnacax 3Be3abl 0O6bIMHO M30OpaXaloTCsi OKPYKHOCTSAMMU
pasHOro AvameTpa C rpagauvert B Mon 3Be3gHon BenuumHbl. Hanbonee
ApKMe 3Be3dbl MMET creuunanbHble 0603HaYeHns 1 pexe, cO6CTBEHHbIE
nveHa. 9T nMeHa apabCKoro, rpevyeckoro U NMaTUHCKOro NMPOUCXOXAEHUS
ObINM AaHbl ApKUM 3Be3gam elle B He3danamsTHble BpemeHa 1 gownu go
Hac MO MHOFOYUCINEHHBIM PYKOMUCSM, 3BE34HbIM KapTaM 1 rmobycam.

B 1603r. actpoHom-kapTorpad WNoaHH Baliep BBEn o0603HauYeHUss SPKUX
3Be3[ Kaxaoro co3se3aus bykBamu rpeveckoro andgasuta. bonee cnabble



3Be3bl Ha kKapTax 06bIYHO MPOHYMEPOBaHbLI B COOTBETCTBUMN C KaTarorom,
COCTaBMEHHbIM  AHIMMACKUM  KOPOMEBCKMM  aCTPOHOMOM  [>XOHOM
dnemctugom (1646-1719rr.).

3Be3abl, NpeAcTaBneHHble Ha KapTax B BUWAE OKPYXXHOCTENM pasHOro
paguyca C OOWUM LEHTPOM, SBIISIIOTCA MepeMeHHbIMU. WX ApkocTb
MEHSIETCA CO BpeMeHeM B npegenax, rpybo otobpakaembix pa3mepamu
oKpyXkHocTen. Takve 3Be3abl OObIMHO UMEKT COOCTBEHHbIE HAa3BaHMSA C
NCNONb30BaHNEM OAHOM UMK ABYX 3arnaBHbIX NaTUHCKMX ByKB (Hanpumep,
RR Jlvpsbl). Ecnu B co3Be3amn CTONMbKO MEpPEMEHHbIX 3Be3[, Y4TO BceX
BO3MOXHbIX KOMOMHauUuM wn3 [ByX OYKB OKa3blBaeTCs HeAoCTaTO4HO,
ocTanbHble NepeMeHHble 3Be3dbl MMeHyTcs OykBon V M nopsaKkoBbIM
HOMEpOM.

TymaHHble OBbeKkTbl, Takme Kak ranakTuku, TYMaHHOCTW, pacCesiHHble U
LapoBble  CKOMrieHusi, 0003HavYalwTCa Ha KapTax chneunanbHbIMU
CMMBONamMu, paclwmdpoBKa KOTOPbIX AAeTCH Ha OAHOM U3 Monew KapTbl.
Cawmble dpkue TymaHHble 0OBEKTbl MMEKT Ha3BaHusA, B3ATble U3 KaTanora
LWapnsa Meccbe. OHM nmeHytoTca 6ykson M ¢ nopsigkoBbIM HOMEPOM OT 1
o 110 (Hanpumep, M31). Bonee cnabble TymaHHble OObBEKTbI Obinun
yyTeHbl B HoBoM obuwiem kaTtanore TtymaHHocTen u ckonneHnun (Nev
General Catalogue), onybnukoBaHHom B 1888r. gaTckMM acTPOHOMOM
Woxarom J. [penepom. Takne o6bekTbl umeHytoTcs Gyksamu NGC u
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Puc. 4. OkHo GecnnaTtHon nporpammbl-acTponnaHeTapus StarCalc.



nopsigkoBeiM Homepom (Hanpumep, NGC 752). B 1895 u 1908rr. 6binu
nm3ganbl gsa gononHeHns k NGC, HasBaHHble WMHAOEKCHbIMM KaTanoram
(Index Catalogues). ObbekTbl, BOWeALME B HUX, UMEKT MNOPSAKOBbIE
Homepa ¢ npuctaekon IC.

[na npoBefeHus cepbe3HbIX aCTPOHOMUYECKMX HabntogeHN 00s13aTeNbHO
NoHagoOsTCs geTanbHble 3Be3fHble KapTbl M atnacbl. BOnbWMHCTBO U3
HUX ObINM M34aHbl 3@ rPaHULLEN, @ OTEYECTBEHHbIE U3OAHNS YXKe ABNSAOTCA
6ubnuorpadcuyeckon pegkocTbio. o3ToMy, B AOMNOSIHEHME K MOUCKOBLIM
KapTam, MNpuMBEAEHHbIM B 3TOW KHWUre, PEKOMEHAYETCA MWCNonb3oBaTb
KOMMNbIOTEPHbIE  acTponnaHeTapuu, KOTOpble  MOXHO  COBEPLUEHHO
BGecnnaTHoO 3arpy3uTb Ha CBOW KOMMbIOTEp M3 ceTn VIHTepHeT. Hanbonee
nonynsipHbl y nobutenen actpoHomum acTponnaHetapum StarCalc
(www.relex.ru/~zalex/main1251.htm) " Sky Charts
(http://www.astrosurf.org/astropc). OHu moryT otobpaxaTb 3Be3dbl U
TyMaHHble OOBEKTbI, HaxogslMecsa Jdaneko 3a npegenamv BUOUMOCTU
NMOBUTENBCKMMN MHCTPYMEHTAMM, PUCYIOT KOHTYPbI U rPaHuLbl CO3BE3ANN,
nonoxenusi JlyHbl KU nnaHeT, NyTM KOMET K actepougoB. [Mpu Hanuuum
npuvHTEpPa, U3 acTponfiaHeTapusi MOXHO CaMOCTOSITENbHO pacnevartarb

L L] L] . B
Chart 2: RA 0" to 4", Declination + 65° to + 20° Magnitude: 0.0 1.0 20 30 10 50 6.0 7.0
Mag-7 Star Atlas Project (version 2.0) Copyright © 2007 Andrew L. Jo

Puc. 5. Ctpanuua n3 6ecnnatHoro PDF-atnaca Mag-7 Star Atlas.



OTNWYHbIE 3Be3fHble KapTbl B XernaemMom Macwrtabe u ¢ Tpebyemon
aetanusauven. dakTnyecku, acTponnaHeTapun 3aMeHsT
acTpOHOMMWYECKUEe KaneHgapw, Tak Kak MOTryT MNpeaBblMUCNATb YCNOBUS
BMANMOCTU (3dpemMepupbl) pasHOOOpa3HbIX aCTPOHOMMUYECKNX SBNIEHUA Ha
nto6on MOMEHT BPEMEHM.

W HakoHel, ond nposefeHus HabniogeHwn Ham noTpebyetcs nnowagka,
HaxogsLlascsa B 6e3nogHoOM MecTe BAaneke oT poHapern u gopor, 4Tobbl
ApPKNA CBET He nagan Ha rnasa. lNpuctynas k HabnoaeHmam, Heobxoaumo
OQeTbCA HeMHOro Tennee, 4Yem 3T0 TpebyeTrca OnNs AaHHOMO Ce30Ha.
Houblo, Haxopsace gonro 6e3 aBwxeHws, 6e3 Hagnexalwen SKUNMPOBKM
MOXHO ObICTPO 3aMep3HyTb. [ns noacBeTKn cnpaBOYHOM NuTepaTtypbl U
3Be3HbIX KapT HeobxoauMO B3siTb C cobBoN (POHaPUK, 3aKPbITbIN KpacHbIM
cBeTopunbTpoM, YTobbl He crennTb rnasa (ero pofnib MOXET C YCNexom
CbifpaTb  KyCOK  KpacHOrO  MOMuWaTWieHa WM CTEeKnonnactuvka,
MPUKPYYEHHbIA TUMKOW NEHTON).

HacTosiTenbHO pekoMeHAayeTCcs BECTU OHEBHUK HAOMOAEHWI, OUKCUPYS B
HeM yBuAEeHHOe MSArkMM KapaHgawom. Heobxoammo ykasatb gaTty, Bpems
MW  MECTO Kaxgoro HabnwogeHus, WCMNonb3yeMbld  UHCTPYMEHT U
yBenuMyeHune, ycnoeusi Habniogenun (cdpoHapu, JlyHa Ha Hebe, nerkasi
ObIMKa, BeTep, yCTanocTb), Mpo3padyHocTb Heba (k npumepy, “BUOHbI
3Be3abl 40 5m, MneuHbli NyTb He BuAeH”), Ha3BaHwe Habnogaemoro
obbekta. C rogamu LeHHOCTb Takux 3anucen 6yaet pactn. BoaMOXHO, Bbl
yBUguTe 1 3adukcupyete TO, YTO NO MOrodHbIM YCMOBUSIM ObINO B TO
BpeMsi HELOCTYMHO HUKOMY ApYromy.

CekpeTbl HabnogeHna cnabbix 06bLEKTOB Heba

Kak Bam yxe, HaBepHOe, U3BECTHO, OOBLEKTLI HEGA UMEIDT pasHble YrioBble
pasMepbl U MOBEPXHOCTHYIO APKOCTb. BonbLMHCTBO 06bekTOB COMNHEYHOM
cucTembl, npexae Bcero, JlyHa u ConHue, HacTonbKo SpPKUE, YTO He
BbI3bIBAIOT CMOXHOCTEN C HabnogeHuamu. B cnyyae ¢ JlyHown, ConHuem n
nnaHeTamMmy 3afjada Ballero WHCTPYMeHTa - AaTb Kak MOXHO OGonbliee
yBENMYEHNE W paspeLlatolLyto crnocobHocTb. C TyMaHHbIMM OObeKTamMu
Heba Bce ropasgo crnoxHee. Yauwe Bcero, Mx MOBEPXHOCTHAas SPKOCTb
HaCTONMbKO He3HaduTernbHa, YTO MpU NEepBOM B3MMsAe OHU BoOOLlE He
BVAHbI, MO0 CUIBHO OTNNYAKOTCS OT TEX KPACOYHbIX CHWMKOB, KOTOpPble
nyorMKyrTCS B KHWXKKax No actpoHoMuu. ocrne nepBoi e 6e3ycrneLHom
nonbITkKM HabntogeHnst TyMaHHbIX OObEeKTOB Heba, WHTeEpec MHOrmx
HauYMHalLWKMX NOBUTENEN aCTPOHOMMM K HUM TepsieTcs. A 3psi. [JocTaTouHO
3HaTb W Hay4yMTbCsl MCMONb30BaTb HECKONbKO ChneumnanbHbiX MpUemos,
4YTOObI HanpsiMyt, 6e3 BCAKMX MOCPEOHUKOB B BuAe (HOTOMMEHKU WIKU
LUNPPOBLIX CBETOMNPUEMHUKOB, YBUOETb CBOMMM rfnasamMu 4pes3Bbl4alHO
yAaneHHble B NPOCTPaHCTBE M BpeMeHN 06bekTbl BceneHHoM.

B nepeyto ouepenb, ans ycnewHoro HabnogeHns cnabbix 00bekToB Heba
BaM Heo6XO0AMMO MOArOTOBWUTb TOYHbIE MOWUCKOBbIE KapTbl. XKenatenbHo
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Puc. 6. MNouckoBasi kapTa gns ranaktnk M81 n M82 nus PDF-atnaca Herschel 800.

yXKe 3HaTb KOHTYpbl CO3BE3AUA M MOMHUTH MO MaMsATU pacnosiokeHne
sipHanLInX 3BEe3 B OKPECTHOCTAX obbekTa HabnogeHuin. Tak unm mHade,
CTOUT UMETb MOoA PYKOW KOMWM 3BE3AHbIX KapT, Hanpumep, u3 Sky Atlas
2000, vnn “Atnaca 3sesgHoro Heba” Muxawnnosa. [Npouwe u goctynHee
BCEro pacneyatatb KapTbl OKpPecTHOCTel obObekta C  pasHbIMU
mMacwTabammn u3 Kakoro-HMOyab 6GecnnaTHOro KOMMbIOTEPHOrO NraHeTapusi
(StarCalc, Cartes dy Ciel, Hallo Northern Sky), a ewe nyywe, u3
crneumanbHO MPUroTOBMEHHBIX ANA neyatn Ha npuHTepe PDF-atnacos
(Taki’s 8,5m Star Atlas, Mag 7 Star Atlas).



Cnepyowmm warom 6yaeT noarotoBka “mapLupyta” kK o6bekTy. Beibpas Ha
KapTe XOpOLLO 3arMoMMHALLYHOCS, UMK y)XKe 3HAKOMYIo BaM rpynny 3Be3[ B
OKPECTHOCTAX 00bekTa HabnwaeHur, nNponoxuTe BOOOpaxaeMmbin
MapLUpPyT OO HEro M3 3ameTHbIX Lenodyek 6onee crabbix 3Be3n. YOoOHO
NOKanmM3oBaTb MOMOXeHMEe O0BbeKTa OTHOCUTESIbHO ABYX-TPEX COCeLHUX
3Be3q TakuMm  o0pasom, 4TOObl OHWM  OOpasoBbiBanIM C  HUM
3anomuHatoLwyocs  ¢urypy. Ewe ogHmm cnocobom noucka o06bekTa
ABMNSIETCA CMELLEHNE MHCTPYMEHTA B HY)KHYH CTOPOHY Ha HY)XXHOE YUCIO
nonen 3peHnsi OTHOCMTENBHO OMOPHOW rpynnbl 3Be3n. KonvyecTso waros
Bbl MOXeTe OonpefenuTb N0 KapTe, 3Has YIrNOBOE MOMe 3peHust
WHCTPYMEHTa 1 MacLutab KkapTbl.

Kak TOnbKO Bbl HaBenW WMHCTPYMEHT B NPaBUIbHOM HanpaerieHWW, He
oXuaanTe cpasy xe yBuaeTb ob6bekT BO BCeW CBOEW Kpace. OTOMY Mory
npensaTcTBOBaTb Heckonbko dhakTopoB. [pexae Bcero, 310 3aceemka
Heba. CeTnoe HebO CUNBHO CHWXaET KOHTPacTHOCTb Habniogaemoro
obbekTa. PakTMYecKn, OH TEPSIETCS B CBETE OKPYXKAMLWMX €ro y4acTKoB
Heba.

MoaTomy, TEMHOE, HE 3aCBEYEHHOE FOPOACKNMN OrHAMKN HEBO gaxke Gonee
Ba)XXHO ANSA yCnewHbIX HabnwoaeHnn TyMaHHbIX 0O6bekToB, YeM OonbLuown
anameTp obbekTmBa. Hebonblon MHCTPYMEHT MOXET NokasaTb B AepEBHE
HamHoro 6onee cnabble 00bEKTbl, YEM OFPOMHbLIA TEMNECKON B CUSAHOLLEM
HOYHbIMUW OTHSIMW FOPOAE.

Mepen HabniogeHusamum cnabbix 0O6BEKTOB  NPOCTO  HEob6xoaMmo
NMOAroTOBUTL 3pPEHME K MOJSIHOM TeMHoTe. [ns 3Toro HyXHo xoTs 6bl 15
MUHYT HaxOAMUTbCS B MOSIHOW TEMHOTE, YTOObI 3peHne MEPEKITYNIOCH U3
“OHEeBHOro” pexmma B “HoyHoW”. [lpu aTom, AnamMeTp rnasHoro 3padka
yBenuumneaetcsa ¢ 2 oo 8 Mm. lNpakTuka nokasbiBaeT, 4To Yepe3 30 MUHYT
adanmayuu rnas3a K TEMHOTE Bbl CMOCOOHbI yBMAETb OObLEKTbl Ha 2m
cnabee. lNoaTtoMy, nmonyaca - Heobxoaumoe BpeMsi ajanTauuun rnasa K
TEMHOTE AN HabnogeHus cnabenwmnx TyMaHHbIX 06bekToB Heba.

B npouecce HabnogeHns Bam npuaeTcs HapylaTe abCOMTHYI0 TEMHOTY,
4yToObl paboTaTb C MOMCKOBLIMW KapTaMuM W CaMUM WHCTPYMEHTOM.
HacTtossiTenbHO pekoMeHOyeTcsl WCMonb3oBaTb AN MOACBETKM O4YEHb
cnabblii KpacHbIN UCTOYHUK CBETa, Hanpumep, ooHapuk ¢ bonee cnabbimu
bGaTapenkamn, 4Yem TpebyeTcs ANA ero 0O6bIYHOM pPaboThl, 3aKPbIThIN
KpacCHbIM CBETOUNBTPOM M3 CTEKNA UMK NnacTurka.

Ecnn Bbl Habniogaete B MOA30PHYHD TpyOy WM Teneckomn, MOXHO
BOCMOSIb30BATLCA NMPUEMOM YTEHMSI KapT OAHMM, HE MUCMOSb3yeMbiM AN
HabnogeHun rmasom. Torga “ocHOBHOW” rna3 Bcerga GyoeT B COCTOSIHUM
rOTOBHOCTM.

[na obecneyeHnst NONMHOM TEMHOTLI NPW HAbMAEHUAX cnabbix 06BHEKTOB,
a TaKke Angd Toro, YTodbl CBET YNUYHbIX (DOHAPEN N OKOH COCEOHNX AOMOB
He Magan B rnasa, MOXHO chenaTb HaKMgKy M3 TEMHOW MaTtepum u
HaKpbIBaTbCS €10 BMECTE C OKYNSPHOWM YaCTb0 UHCTPYMEHTA.



WTak, ecnv 3peHne roToBo K HabMoaeHsIM 1 BaM HUYEro He MeLlaeT, aAns
HabnogeHns cnabbix 0OBbEeKToB Heba noHagobAaTCA elle HECKONbKO
cneumanbHblix MeTogoB. Hanbonee 4acto Mcnonb3yemMbiin MeTos - 60kogoe
3peHue. [Ons OObsICHEHMS STOro MeToda HeobXoOAuMO  KpaTko
O3HAKOMUTBCSI C OCODOEHHOCTSAMM CTPOEHUSI YEITOBEYECKOrO 3pPEHUS.
CeTuaTKa, MOKpbIBaloLLasi BHYTPEHHIOK MOBEPXHOCTb [fas3a, COCTOUT M3
MHOXECTBA HEPBHbIX OKOHYaHMIA - “nanodvek” u “kondouyek”. [Manouku
obnapao 6onblueri  CBETOMYBCTBMTENBHOCTBI, HO HE pasnuyatot
pasnuyve AnvH BonH (uBeTa). Konboukun, HaobopoT, 0co60 YyBCTBUTENBHbI
K LBEeTaM, HO ropasfo MeHee CBETOYYBCTBUTEMbHLI. [103TOMY, B MOMHOM
TEMHOTEe Wu30bpaxeHne CoO34aeTcsl, B OCHOBHOM, MOHOXPOMHbLIMU
nanoykamu, u cnabble TymaHHble OOBLEKTbl BbLIMMAASAT GeCLBETHbLIMW.
Apkme 0OBLEKTbI, TaKMe Kak NyHa, COmHue, MnaHeTbl U ABOWHblE 3Be3[bl,
n3ny4yarT [OCTaTOYHO CBeTa, 4TOObl OblM 3a4eNcTBOBaHbl KONGOYKM.
MoaTomy Takne 00bEKTbI BUAHbLI B LiBETE.

B ueHTpanbHOM oOnacTn ceTtyaTku, HaxXOZALWENCcs NpsiMO  HanpoTUB
3payvka, UMeeTCs LUeHTpanbHoe yrrybnenne ¢ yrroBbiM AMamMeTpoM OKOSo
1°, cocTosilee M3 OdHMX TOmNbKO Konboyek. Bokpyr Hebo HaxoauTcs
Yy4acTOK C YrNoBbIM AMaMeTpPOM 6-7°, HasbiBaeMbld KENTbiM MSTHOM, B
KOTOPOM, MOMUMO KOJTDOYEK, TakKe NPUCYTCTBYET HEBOMbLLOE KONMYECTBO
nanoyek.

MoaTtomy, Habntogasa cnabbii 06bekT OykBanNbHO Nepen coOon, Mbl MOXEM
€ero N He yBMAETb: CBET OT U306paxeHus nonageT B “crienoe nsiTHO” u3
Konbouek.

TexHuka GOKOBOro 3peHusi oCHoBaHa Ha MCMonb3oBaHMM obnacTten rnasa,
Gonee 4yBCTBUTENbHBIX K crnabomy cBeTy - HEMHOro B CTOPOHE OT
“crnenoro naTHa”. [Ina 9Toro Hy>HO CMOTPETb Ha 0BBLEKT, HE PUKCUPYH Ha
HEM BHMMaHue, a kak 6bl HEMHOro B CTOPOHY, U TOr4a Bbl YBUAWUTE Y HETO
MHOXECTBO JOMOSTHUTENbHbIX, PaHEE HE NPUMETHbIX AeTanemn.

Ewe oauH wmeTon HabntogeHust cnabbix OOBLEKTOB OCHOBaH Ha
0COBEHHOCTAX aHanmu3a M300paXKeHUn, MNOCTynawLWmnX B YeroBeveCcKuin
Mo3r. Ha 3ape sBonoumm, ONs BbDKMBAHWUST B XKECTOKUX YCITOBUSIX
€CTeCTBEHHOro oTbopa, MO3r 4YerioBeka Hayyurcd paccTaBnsTb
npuopuTeTbl MNpU aHanuse BUOAUMbIX OO0BLEKTOB. bBonblinii npuoputeT
JaBancs OBMXKYyWMMCA OObekTam - MoTeHuManbHOW [Ao6blde  unu
onacHoctu. [loaToMy, 4enoBeYeckurW afa3 Jydwe 8ocrpuHumaem
osuxywuecsi 0bbekmbl. [ONsi  MCNOMNb30BaHMS  3TOrO0  CBOWCTBA
YenoBeYeCcKoro 3peHns BO BpeMsi HabnwoaeHust cnabblx 06BHEKTOB MOXHO
crnerka MoCTyKMBaTb MO OKYNSIPHOMY KOHLY WMHCTpyMeHTa, nnbo cnerka
OBUraTb €ro B NPOTMBOMOSIOXHbBIX HaMpaBEHUSIX.

Ewe oauH meton HabntogeHust cnadbblx 0oObekToB Heba ocHoBaH Ha
CMOCOOHOCTM rNna3a K HaKOMJIEHWKO CBeTa 3a HEeKOTOPbIN MPOMEXYTOK
BpemeHn. OkasbiBaeTcsl, rmas, kak u dotonneHka wunm M3C-maTtpuua,
MOXET B TEMHOTE HakannmBaTb CBET B TeYeHME NPUMEPHO 6 cekyHa. Bawa



3afjava - ygepxaTb rnas B OQHOM U TOM e MOMOXEHWUM B Te4eHue 3TOoro
npoMexyTka BpemeHn. YToObl wucnonb3oBatb 3PGEKT “aKkcnosvummn’,
HeobXoOuMMO  TakkKe  COXpaHsiTb  (OM3NYECKOe  CMOKOWCTBME  Mpw
HabnogeHun. Ycranoctb M guckoMdopT MpUMBOAAT K HEMPOM3BOSIbBHOMY
OBWXKEHUIo rnas.

IOna Hanbonee addeKkTMBHOrO HabntogeHnsa crabbix TyMaHHbIX 06bekToB
MMeeT CMbICT onpoboBaTh (ECNU 3TO BO3MOXHO) HECKONbKO AOCTYMHbIX
yBEMMYEHUA U OCTaAHOBUTLCA Ha TOM, 4YTO pJaeT Haubonee uyeTkoe,
yBEepeHHoe n3obpaxeHue.

MpoTskeHHble 0OBbekTbl nydwe Bcero Habnogate € HebonbLMMK
yBenuueHnsiMi. pu 3TOM, NONe 3peHuss U SPKOCTb U300pakeHus
yBenuumeaeTcs. XOTA OonbluMe yYBENIMYEHUS U CHMXKAKT  SIPKOCTb
n3obpaxeHusi, B HEKOTOpbIX criydasax (npy HabnwogeHun cnabbix wu
KOMMNaKTHbIX 0OBbEKTOB) OHW NpeanoyTuTensHee. [leno B TOM, YTO HOYHOE
3peHne umeeT B 20-30 pa3 MeHblUuee paspelleHre, YeM [OHEeBHOoe.
Heobxogumo, 4to 6bl yrnoBble pasMepbl BUAUMbIX AeTanen obbekTta obinm
AOCTaToYyHO  OonbliMMK, 4YTOObI a3 C  YBEPEHHOCTbD MOr  UX
naeHTMnunpoBaThb.

He cTouT 3abbiBaTh, YTO 3peHMe ocrabnsieTcs ankoronem M HUKOTUHOM, a
Takke HeOOCTaTKOM Kucnopoga M caxapa B kposu. [loaTtomy, nepen
NPOBEAEHUEM HOYHBLIX HabMOEHWA He pekoMeHayeTcs MpUHMMaThb
arnkorosnb U KypuTb, HO CTOMT MJIOTHO MOECTb M BbINUTL FOpsiYne cnagkue
HanuTkN. Takke oOCTpoTa HOYHOrO 3pPeHust BPEMEHHO ocnabnsiercs
Ype3MEpPHO SPKUM OHEBHbIM CBETOM. OTO elle OAWMH A0BOA4 B MOSb3y
CONHLE3aLMTHbIX O4YKOB.

EcTb MHEHue, 4YTO YepHMKa MOBbILAET OCTPOTY 3peHus. Ewe Bo Bpems
BTOPON MWPOBOWM BOWHbI YEPHUYHbIA DKEM AaBann neTymkaMm HOYHOW
aBmnaummn. MoxeTte Takke B3ATb 3TOT MPUEM Ha BOOPYXEHWE.

M HakoHel, BCe BblllenepeyvmcrnenHble akTopbl HakannueatTcs 1 6yayTt
Melatb 3pPEeKTUBHOCTM HABNOAEHUS, eCcrnv NPU 3TOM Bbl UCMbITbIBAeTe
anckomaopt. loaTomy, CTOMT [OCTaTOYHO Tenno OAeBaTbCs, XOPOLUO
npeaBapuTENbHO BbICNATbCsl WM OTAOXHYTb, MNOArOTOBUTL  YAOOHYHO
nnowagky Aansg HabnwogeHuin u Msarkoe cugeHue, 4tobbl BO Bpems
HabnOeHU He HanpsraTb MbILWLbI.



3. ACTPOHOMUYECKHUE HABJNIOOEHUA

Co3Be3aun
,D,J'Iﬂ yﬂ,06CTBa opueHTauumnm no He6y, n3apesne Apkue 3Be3abl nwogn
OG'bSD,I/IHFlJ‘II/I B d)l/lrypbl, HanoMunHawwme nno o4YepTaHnAM 3eMHble

npegMeTbl, repoeB U MUPUYECKNX XMBOTHbIX. Bonblie Bcero Ha HebGe
CO3Be3aMin, NONYYNBLLUX MMEHA U3 rpedeckon mudonornn. [ipesHue rpeku
Bblenunn Ha HebGe 48 cos3Be3gun, M3  KoTopbix 12  gaBnsawTcA
3oauakanbHbiMy. OcTanbHble co3Be3anst Nony4mMnu ceon HaseaHusa B XVII-
XVIII BB. MHorne kaprtorpadbl BBOAMNIM Ha Hebe CBOM COGCTBEHHbIE
CO3Be3aMs, MbiTasiCb YBEKOBEUUTb Ce0sl, CBOMX BINU3KMX U BIUSATESNbHbIX
ocob ceoero BpemeHn. K koHuy XIX B HasBaHMAX U rpaHuuax co3Be3gui
obpasoBanacb nyTaHuua, KOTOpOW nonoxun koHeu B 1922r. | Cwesg
MexgyHapogHoro ActpoHomuyeckoro Coto3a. Ha Hem Bce Hebo 6bino
pasgeneHo Ha 88 cosee3guin, M3 KOTopbIX 31 HaxoguTca B CEBEPHOM
nonywapuum, 48 - B I0XXKHOM, a OCTanbHble 9 CO3BE3aUA PacnofoXeHbl B
oboux HebecHbix nonywapuax. B Poccun BugHbl Bce co3Be3ausi
ceBepHOro nonywapus Heba M YacTb CO3BE3aUN HXKHOro. Yem toxHee
pacrnonoXeHo MecTo HabnoaeHUn, TeM BonbLUE OXKHbIX CO3BE3OUIA MOXHO
yBUOeTh.

MoaTomy, npolle Bcero HavaTb n3yvyeHue Heba ¢ He3axoaaLMX CO3BE3AUN.
Ha Tepputopun Poccum ato cosse3aus: bonbwasa n Manas Megseguubl,
Kaccuones, lNepcen, Bosnnunin, Lledpen, OpakoH n XKupad.

Bonbwaa MegBeguua (UMa)

Hartun Ha Hebe XOpOoLUo
pasnuuumbii  "koBw"  BornbLion
MepBeauubl He cocTaBuT
bonbworo  Tpyga. Y  pasHbIX
Hapo4OB OH MONy4Mn cobCTBEHHOE

Ha3BaHue: “BonbLLon KoBww”,
“Konb”, “Nnyr”, “Bos”, “KonecHuua”,
“Tenera”, “Kactptona”, “llocb”.
[pesBHerpeyveckunin Mud
MOBECTBYET O TOM, YTO NMpeKpacHas
HUMda Kannucrto Obina

npeBpalleHa pPeBHUBOW Cynpyrowm
3eBca [epo B MegBeguuy,
KOTOpPYH CryvyamHO 3aTpaBusii Ha
oxoTe cobakamu ee cobCTBeHHbIN CbiH, Bononac Apkaa. U3 coctpagaHus,
3eBc gan Kannucto 6eccmepTune, NOMecTmB ee Ha HeGO B Buae co3Be3ans
Bonbwon Meaeeanubl. CemMb ApkuX 3Be3a koBwa bonbwon meneeauvubl




UMeT COOCTBEHHbIE HA3BaHWS, AaHHble UM apabckMmm acTpoHoMamu
(cnpaBa HaneBo): [lyoxe, Mepak, ®ekga, Merpeu, Anvot, Muuap u
BbeHeTHaw (Anbkang).

Manas MegBeaguua (UMi)

bonee cnabyto rpynny 3Bes3g,
pPacnosioXeHHYH psaoMm c
co3se3anem bonbwon Megseauubl
N Tarke HanoMuHawLlyo no gopme
KOBLU, [ApEeBHME T[PeKM HasBamnu
co3ge3anem Manon Measeauubl.
Ha koHue 9Toro KoBlla HaxoauTcd
MonsipHas 3Be3ga, YykasbiBawoLwad
HanpasneHue Ha Cesep. MongapHyto
3Be3gy  Takke Terko HanTK,
MbICIIEHHO npoanvB NVHWIO,
COeOUHSIIoLLYI0 ABe KpalriHue 3Be3abl
KOBLUA BornbLion Mepseaunupl
(dybxe n Mepak) n otcunTaB Ha Hewn
NATb PacCTOAHMI  MexXZy ITUMMU
3Be3gamu. Ha kapTtax co3se3gus bonblwas n Manas Meageeauubl NPUHATO
obo3HavyaTb naTuHckummn HasaHuamu Ursa Maior (cokpaweHHo UMa) u
Ursa Minor (UM:i).

Bononac (Boo)

CosBesgue Bononaca (cbiHa
Kannucro), nerko  Hamtu no
HanpaBneHuto PYYKM KoBLLA

BonbLuown MenBeauupbl. OH
HanomMmuHaeT no copme
packpbIBLLUMACA MapalwloT C ApKomn
3Be340M ApKTYp Ha MecTe
napawtoTucta. JlaTuHckoe HasBaHue
cosBe3gus Bononac - Bootes (Boo).

FoHume ncbl (CVn)

Mexay cossesgnsmu Bononaca wu
BonbLion Measeanubi
pacnonoXeHo HebonbLloe
cosgesgne [oHumx lcoB (Canes Venatici, CVn). 310 Te camble nchl,
koTopbiMu Bononac 3aroHsn ceoto matbk Kannucto, npespalleHHyto 'epoi
B measeauuy. OaHa us aByx sipyanimnx 3sesq cossesaud - Cepgue Kapna
(Anbdpa loHumx [cos), nonyynna HasBaHWe B 4YecTb 0bBe3rnaBneHHoro
kopons Anrnuu Kapna .




Kaccuones (Cas)

Ecnu MbICneHHO NpoBeCcTu NUHWIO OT TPeTen C KOHLUA 3Be3abl PydKM KOBLUA
Bonbwon Megeeanubl Yepes MonspHyto 3Be3gy, TO Ha NPUMEPHO TOM Xe
paccTosHUW, 4TO U Mexay d9TMM 3Be3gamMu, Mbl HaWgeM co3Besgve
Kaccuonen (Cassiopeia, Cas), KOHTypbl KOTOPOro HamOMMWHAKT Crerka
cnntocHyTyto 6ykBy W. 37O cos3Besgue nomny4yuno HasBaHMe B 4YeCTb
Mucmyeckon uapuubl Kaccuonewn, xeHbl admonckoro uapsa Lledes.
Kaccuones noxsactanacb KpacoTon cBoen aoyepu AHgpomenpbl, 00bABMB,
YTO OHa MpeKkpacHee CaMuxX Hepewun - MHOroYUCIEHHbIX fodepen 6ora
Orerickoro mopsa Hepesa. O6uxeHHble, OHM MoxanoBanucb Bory mopen
MocengoHy. UToGbI ycnokouTb Hepena U1 HakasaTb Kaccuoneto, NocenaoH
HanycTun Ha Auonuio CTpallHoe YyaoBuULLe, HasbiBaemoe Kntom. Ytobbl
ymunoctusutb lNocengoHa, no cosety opakyna Lleden 6bin BbiHY>XAeH
npuKoBaTb CBOKW [04Yb AHApOMedy K ckane, OTAaB €e Ha CbedeHue
yygoBuy. B aTOo Bpemss mMumo nponetan Ha Kpbinatom koHe [lerace
mornogon repon [epcei, nobegmBLLMIA MO MOBENIEHUIO CBOErO BriaAblku
Monnaekta ogHornasyto Megysy NoproHy, obpalyaBLUy0 CBOMM B3rMsiAOM




BCe XuBoe B KameHb. OH Hanpasun
ronosy Megy3bl Ha u4ydoBue, U
nog ee B3rMsSAOM OHO OKaMeHero.
B Harpagy, llepcen B3N B XeHbl
AHgpomegy. Co3Be3ansi C UMeHaMu
repoes 3TOMN nereHapl
pacnonoXeHbl Ha Hebe no
coceqcTBy.

Llechen (Cep)

Ecnv npogonmkuTe npaBylo CTOPOHY
6yksbl W cosBe3guss Kaccuonewm,
Mbl yBUOMM psgoOM  co3Be3gue
Lledea (Cepheus, Cep). OHo
COCTOMT W3 MeHee SpKuUX 3Be3f,
obpasyroLmx KOHTYpbI
MOKOCMBLLErocst AOMUKa c
TpeyronbHom  Kpbiwen.  Camas
Apkas 3Be3ga 9TOro co3Be3gus -
AnbgepamuiH, nveeT  SApPKOCTb
2,44m.

Mepcen (Per)

Ecnn npogomkutb BNEBO JIUHUIO,
COEQIHAIOLLYIO BTOPYHO W TPETbIO
cnesa 3Be3abl, obpasyoLine BykBy
W cosBesgua Kaccuonewu, Mbl
Hagem Ha Hebe  cosBes3gune
Mepces (Perseus, Per). OHo
HanoMMHaeT no ¢opMe LUPKYIb,
UNn xe BUANMYH cOOKY YacTb pyku
¢ Oonbwmm ©  yKasaTernbHbIM
nanbuamn. Ha KoHue “BonbLuoro
nansua” HaxoauTcsi WU3BECTHasi C
rnybokon [OpeBHOCTU NepemeHHasi
3Besga Anronb (“Ene-T'yne”, no-
apabcku, rnas gemoHa), KoTopyto
OpeBHMe rpeku cynTanm
€[0VUHCTBEHHbIM nasom Megayabl
["OproHsbl.

Bo3Huuum (Aur)

Cnesa ¢ cossesameM [lepces
rpaHUuMT cossesane BosHuuero




(Auriga, Aur). Ero nerko MoxHO ornosHaTb NO SPKON XEenToBaTon 3Besfe
HyneBoOW Benu4mHbl Nog Ha3BaHueM Kanenna (B nepeBofe C rpeyeckoro -
“K0304Ka”), BEHYAIOLL,EN HEMPABUIbHbIN MNATUYTONbHUK U3 SPKMX 3BE3[.
CornacHo opgHOW w3 nereHda, B co3Be3guuM BosHuuyero yBekoBeueH
adMHCKMA Lapb OPUXTOH, CuUMTaBLUMCA ulobpeTtatenem KomechHuu. A
KO304Kka Ha ero nrevyax - aTo Mudundeckaa kosa Amandes, MOSIOKOM
KOTOpOW OblN BCKOPMIieH cam 3eBc.

ApakoH (Dra)

Mexny cossesguamu Bonblion wu
Manon Megseguubl 6epeT Ha4ano
n3BunucToe cossesgue [pakoHa
(Draco, Dra). OHo npopomkaetcs
Bneso, ornbas koBw Manon
Mepsenuubl, goxoaut o Lledes n

noBopaymBaeT obpaTHo,
3aBeplasnch XapakTepHoun
Tpaneumen - TrofioBOM [paKoHa.

Camaa sdapkas 3Be3ga, [amma
[pakoHa HOCWUT Ha3BaHue JTaMuH
(no apabcku - 3meq). Mo nereHge
3TOT [JpaKkoH OXpaHsn 30M0Tble
sabnoku B cagy Necnepua. Nepou MNepakn yéun gapakoHa. Yactb co3se3ausi
epkyneca, NpeacTaenstoLlas Hory reposi, Kak pa3 pacrnosioXeHa psgom ¢
rornoBow [lpakoHa, kak Obl monupas NoOBEPXXEHHOE Yy0BULLE.

TybaH, Anbca [OpakoHa, Gonee Tpex TbicaAY NET Hasag Oblnl NONApHOM
3Be3gon n oynet eto cHoa B XXIII Beke.

Xupad (Cam)

ManosameTHoe cos3Besgue
XKupadcda (Camelopardalis- Cam),
BMEpBble  YNOMSAHYTOE INUlb B
1624r., pacnosioxeHo neeee
Kaccuonen n Bbiwe [epces. OHO
coctout u©3 3Be3g cnabee 4
BEJTNYMHDI. "Horn" co3Be3ans
XKupada HauunHatotea y lNMepceq, a
"ronoea" no4yTtn ormbaet NonspHyto
3Beany.

Pbicb (Lun)
MNopg CcOo3Be3aneM YKupada
pacnonoXeHo HenpumeTHoe

cosge3gue Poicn (Lynx, Lun). Kak roBopun 3HameHWTbIA MOMNbCKUN



acTpoHoM-kapTorpad AH eBenui, JaBLUIMW Ha3BaHWe 3TOMY CO3BE3[MI0,
Hago [OEWCTBUTENbHO WMETb [fasa pbicn, 4TOObI yYBUMAETb B 3TOM
co3Be3aunn XoTs Obl AHXKMHY 3BE3[.

YcnoBus BMOMMOCTM Aae He3axodsilux Co3Be3gui MEHSTCs B
3aBMCUMMOCTM OT Ce30Ha roga. 970 eule B bonblien mepe kacaetcs donee
"toXHbIX" 3Be34. KOHe4yHO, OONron 3MMHEeN HOYbK MOXHO YBUOETb BCE
co3Be3and, AOCTYMHble Ha AaHHOW wupoTe. Ho B KaXabll Ce30H roga Te
Unu wuHble cosBe3aua Havbonee yaobGHbl AN HabnwoaeHun, Tak Kak
KYNbMUHUPYIOT (NOOHUMAIOTCS MakCMMarnbHO BbICOKO Haf ropu3oHTOM) B
parioHe NOsyHOuN.

INupa (Lyr)

Tak, Ha aBryctoBCkOM Hebe
Hefaneko OT 3eHuTa cusieT apkas
3Be3a HyneBon BenMyunHbl Bera -
Anbda Iupel (Lyra, Lyr). Hawntm
co3gesane Jlupbl nerko roxHee
rosioBbl co3se3ans [pakoHa.
Mo-apabcku Bera 3HaUnT
"kopwyH". 3JT0 camasa sdpkas
3Be3a ceBepHoOro Heba.

Mop Beron B dopme
napannenorpamma
pacnonaraeTcs rpynna n3

yeTbipex 3Be3q. Cossesaue Jlnpol
n3obpaxaet nmpy Opdes,
nerengapHoro nesua us ®dpakun, CBOUM NEHWEM YCMMUPSBLLETO XMLLHbIX
3Bepen n 3actaBnsaBLIero crmbartbcs BeTBsIM aepeBbeB. CbiH pedHoro 6ora
OQarpa n mysbl Kannuonel, Opdei
cyaTancs  OTUOM  My3blKM U
noasumm.

NeGepb (Cyq)

Mo neByl CTOPOHY OT CO3BE3aUs
JlInpel B hopme orpoMHoOro kpecta
pacnonaraetcs co3Besaune
Jlebepa (Cygnus, Cyg). Camas
sipkas 3Be3ga co3se3aus - [eHeb
(mo-apabckn-  xBocT), Anbga
Jlebeps, nmeet sipkoctb 1.3m. B
HWKHEM KOHUE "KpecTa"
pacnosnoxeHa 3Be3aa beTta
JNlebens, wmelowas HasBaHue
Anbbupeo (no-apabcku - ronosa).




Mo oaHown n3 nerenp, B nebensa obpaiuanca cam 3eBc, YTOObI NPENbCTUTL
Nlepy. Mo gpyrov nereHge, ato Benukuin neeel, Opdben, npeBpaLleHHbIn
nocrne cMepTu B Nebens n yBekoOBEYEHHbIM Ha Hebe.

Ewe ogHa nereHpa ceasbiBaeT nebens ¢ KMKHOM - cbiHOM 6ora BOVHbI
Apeca. OH BcTan Ha 3awuty Tpoum w ObIm MoBepXxeH AXunnom B
pykonawHom 6ot. [pekn cumtann nebegs BOMHCTBEHHOM NTULER,
BCTynaBLUen B OO C XULLIHMKaMMU.

INucnuka (Vul), Ctpena (Sge)

Hwxe 3Be3abl Anbbupeo
pacrnonaraeTcs  Lenoyka 3Be3f
co3Be3ana co3ee3ana  Jlncunukm
(Vulpecula, Vul), a nog Hum -
co3se3nune Ctpenbl (Sagitta, Sge).
Mo nereHpe sta cTtpena Obina
BbiMyLlEeHa pPacrnosioXeHHbIM Mo
coceacTBy ['epkynecom.

Open (Aql)

Uytb Hmwke co3Be3gua Crpenbl
BMOHa <Apkaa 3Be3ga  AnbTaup
(0.77m). OT0 camas spkas 3Be3ga
B co3se3gum Opna (Aquila, Aql).
[encTBnTenbHO, NO KOHTypam U3
ApKNX 3Be34 9TO CO3Be3[dMe HanoMuHaeT napswyio ntudy rop. [lo
nereHae, Open 6bin nocrnaH 6oramu kneBaTb NeYeHb MPUKOBAHHOMO K
ckane TutaHa [lpometes B
HakasaHue 3a To, YTO OH nepegan
noasMm cekpet orHs. Kaxgoe yTpo
open npwneTtan BHOBb, @ BE4EPOM
neyeHb 3axuBana. Tak
NpoJoSPKanock Thica4eneTusi, Moka
repov "'epakn He NpoOH3MN CTpernon
opna M He ocBobogun TuTaHa.
VMiMeHHO aTa cTpena v HaxoguTcs
psgom c cossesanem Opna.

Tpun 4qpkue 3Be3gbl - [leHeb
Jlebens, Anbtamp Opna u Bera
JIpbl 00pa3yloT Tak Ha3biBaeMbI
JleTHnin TpeyrosibHUK.
OpueHTupysicb o Hemy Bbl 0e3
Tpyga oTbiweTte Ha Hebe cocegHune
co3Be3gus.




Oenbdun (Del)

CneBa oT 3Be3gbl AnbTavp MOXHO pasrmsgeTb M3AWHbIA pOMOWK, unu
neTyymnm 3Men C XBOCTMKOM - MarneHbkoe co3se3gve [enbduHa
(Delphinus, Del).

MHTepecHO npoucxoxgeHne Ha3BaHMN OBYX SPKMX 3Be3 COo3Be3aus -
PotaHeB 1 CyanokuH. OHM BrepBble NOSIBUNUCHL B KaTtanore sipkMx 3Be3f,
unsgaHHom B 1814r. obcepsaTopuen [lanepmo. Ecnu npountaTh nx B
obpaTHOM npsigke, Mbl y3HaeM UMS U PamMunuio NOMOLLHMKA AMpeKkTopa
obcepBaToOpUM TOro BPEMEHMN.

WuT (Sct)

K toro-zanagy ot co3Be3guss Opna npuiOTANOCL  ManornpuMeTHoe
cosgesgue LuTa (Scutum, Sct), cocTosiLiee 13 3Be3q crnabee 4 BENUYMHDI



Kpome 3Be3abl Anbca LUWwuta
(3,85m). OHO BNEpBble NOSBUIOCH
B 1690r. Ha 3Be3aHbIX KapTax AHa
leBenua B 4YecTb koponsa Peuu
Mocnonuton Axa 1l Cobecckoro,
BO IfaBe KOTOpPOro o6beanHEHHbIE
€eBponenckme BONCKa OCTaHOBUIIU
12 ceHTs6pa 1683r. nog BeHon
apmMuio OTTOMaHCKOM uMnepuu.

Fepkynec (Her)

CnpaBa ot cos3ge3guss Jlvpbl
pacrnonoxeHo cos3Besane
lepkyneca (Hercules, Her). Ha
OPEBHUX KapTax OHO
n3obpaxanocb B BMAE YerioBeka,
CKITOHMBLLETOCS Ha KONeHO. XOpoLLO 3anoMUHaeTCs NpaBUIbHbIA KBagpaT
n3 yeTbipex 3Be3n, u3obpaxatolwmii kopnyc [epkyneca, HasbiBaeMmblii
KntouyeBbiM KaAMHEM.

Mo ppesHerpedeckon rnereHge,
cblH 3eBca, [epkynec ([epakn)
Obln  ocyxaeH oOTuoM Ha 12
noABWUIroB B HakasaHue 3a TO, YTO
OH B npunagke 6esymuns yéun
XEHy n aeTen.

OpHaxabl, epkynec B 6utBEe C
Bparamm pactpatun BCE CBOM
cTtpenbl. Torga 3eBc nocran Ha
3eMJII0 KaMEHHbI A0XAb. OTUMK
KaMHsIMW Tepkyrnec u nobegun
Bparos.

Ha HebGe repon n3obpaxeH B TOT
MOMEHT, Korga OH, MpPEeKNoHNB
KorneHo, noabmpaeT KaMeHb.

OpHa Hora [epkynecsi kak pa3s
pacrnonaraeTtcs Kak bl Hag ronoBon NOBEPXXEHHOIO UM [pakoHa.

3meeHoceu (Oph)

Mpsimo nog [epkynecom, cnpaBa oOT co3ee3gus Opna Haxogutcsd
cosBe3gus 3meeHocua (Ophiuchus, Oph) u 3men (Serpens, Ser).
MHTepecHo, 4To co3Be3ane 3Men COCTOMT M3 ABYX pas3ferbHbIX YacTewn
crnpaBa u crneea OT co3Be3gus 3meeHocua. JleBas yacTb npeacTaBnsieT
cobo XBOCT, a npaBas - rofioBy 3MeMu.

Mo nerenge, 3meeHocel - ato Acknenun (Qckynan), cbiH 6ora ConHua



AnNnosioHa 1 cMepTHOM XeHLWuHbl KopoHuabl. AnonnoH otaan Acknenus Ha
BOCMUTaHME KeHTaBpy XMPOHY, HaydMBLUEMY €ro WUCKYCCTBY BpayeBaHusl.
OT 3Men OH nonyuun TpaBy, MO3BONANLLYIO BOCKpellaTb MepTBbiX. 1o
apyron Bepcun, 6oruHa AduHa gana emy KpoBb [OproHbl. Ta KpoBb, YTO
Tekna u3 fneBon 4Yactn Ttena [oproHbl, NpuHOCKMNa nNogsaM CMepTb, a U3
npaBoW - BO3BpaLLlana K >XU3Hu.

B HakasaHue 3a TO, 4TO AcKknenui BocKpeluan MepTBbIX, 3eBC ybun ero
MonHuen. Yobutblh ropem AnonnoH ypanunca B cTpaHy [mnepbopees
onnakumeatb cbiHa. Cnesbl 6ora, nagas B Mope, NpeBpawanicb B siHTapb
(mo-rpeyeckn siHTapb - 3NEKTPOH, nnn "ConHeYHbl KameHb").  HApdanwas
3Be3fa cos3ee3gus - Anbca 3meeHocua (2.08m), nonyumna y apabos
Ha3BaHue Pac-Anbxar, 4To o3Ha4aeT “[TonoBa 3aknuHatens amen”.

CeBepHas KopoHa (Crb)

CnpaBa ot cos3Be3gus [epkyrneca, HeEMHOro toxHee “KroueBoro kamHs”
pacnonoXeH M3sLWHbIA nonykpyr co3ee3ausa CesepHon Koponbl (Corona
Borealis, Crb). Mo nereHge, aTy KOPOHY nNogapwin cBoen cynpyre ApuaHgHe
6or OuonHuc. Mocne cBagbbbl KopoHa Gbina nomelleHa Ha Hebo. Camas



sipkasi 3Be3ga cosse3ansa CesepHon
KopoHbl - [emma (no-rpeyeckm -
XEeMUyXuHa), umeeT Greck 2.2m.

3mes (Ser)

Mop co3Be3gnem CeepHon
KopoHbl  yxOOMT BHM3 Leno4ka
3Be3q nMpaBoOW YacTu co3Be3ausi
3men (Serpens, Ser) - Tlonosa
3men. B camonm cepeguHe 3TOM
LLenoYKkm roput KpacHoBaTbIM
LuBeTOM 3Be3aa YHykanxam (2.65m)
- Cepaue 3memn.

CkopnuoH (Sco)

MNon cossesgnem 3mMeeHocua B
IOXKHbIX panioHax Poccun  MOXHO
UMeTb YyOOBOMbCTBME Habnwogatb
3oguakanbHoe co3Be3gue
CkopnivoHa (Scorpius, Sco) c
SAPKON KpacHoBaToOM 3Be3gomn
nepBon BenuuuHbl AHTapec (no-
rpedeckun - npoTMBHUK Apeca, bora
BOWHbI).

Crpeney (Sgr)

JleBee cosBe3gua CkopnvoHa, B
spyaniwen obnactu MneyHoro nyTtu
TepsieTca cpegu mupuag cnabbix
3Be3] eule OOHO 3oauakanbHoe
cosBe3gue — Ctpeney (Sagittarius,
Sgr). B atom 3oamakanbHOM
co3Be3ann HaxoguTcs TOYKa
3MMHero COIMHUECTOSIHUS n
HanpaBfeHne Ha LEHTp Hallen
ManakTuku. 310 Mudmnyeckun
KeHTaBp XMPOH - €OMHCTBEHHbIN U3
KEHTaBpOB, OTHOCUBLUMIACS
pobpoxenaTtenbHo Kk nogam. OH
ObIn MyApbIiM yumTtenem
OPEBHErpPeYEeCKMX repoeB 1 Opyrom
lepakna. JlereHga pacckasbiBaer,
4yTo BO Bpems OoxoTbl [epakn
CnyyYyanHo paHun XupoHa




OTpaBneHHOM CTpenomn. He
BblEPXKaB  YXacCHbIX  MYYEHUHN,
KEHTaBp noxenan CMepTM U
nepegan cBoe beccmepTune
MpomerTelo.

Merac (Peg)

JleBee co3Be3qus JNlebepns
pacnosioxXeHo “‘oceHHee”
cosgesane [leraca (Pegasus,
Peg). OHO KynmbMuHMpYeT B
oKkTAGpe-Hosbpe onmke K
nonyHo4n. XopoLlo 3anoMuHaeTCs
OTPOMHBIA  MPSIMOYTONbHUK U3
3Be3d0 21 BENUMYMHbI - TakK
HasbiBaembln  KBagpat [leraca.
MHTepecHO, TOMbko  Tpu U3
yeTbIpex 3Be3f Kesagpata
npuHagnexar cospesguto [leraca.
JleBas BepxHsAs 3Be3ga - 93TO
Anbca  AHgpomenbl  (2.06m),
HebonbLoro co3Be3aus,
pacrnonoxeHHoro nesee Keagpata
Meraca.

AHppowmeaa (And)

Opyrme  Tpu  dpkMx  3Be3abl
co3Be3ans AHOpomeab!
(Andromeda, And) pacnonoxeHbl
Mo4YTU Yepe3 paBHbIE MPOMEXYTKU
0o cose3gusi lNepcesa crneea oT
3Be3abl Anba AHgpomebl.

TpeyronbHuk (Tre)

Hwuxe FaMmbl AHgpomepl,
KpariHen neBow 3Be3fdbl 3TOro
co3Be3aus, nerko oTbickaTb Ha
Hebe  KpoweyHOoe  co3Besave
TpeyronsHuka (Triangulum, Tri).

OBeH (Ari)

Moa HUM nexuT 3oaMakanbHoe
cosgesane OsHa (Aries, Ari) -
30M10TOpYHHOro GapaHa gpeBHewn




peuun. Tlo nerenge, 60rnHA
obnakoB Hedenna nonwobuna
CMepTHOro uaps BbeoTtun
AdamaHTa u poguna emy QOBYyX
aeten - ®Opukca n lenny. MNoaxe
AdamaHT XeHuncs Ha poyepu
dmBaHckoro uaps Kagma WoHo.
Mauexa BoO3HeHaBugena peten
Hedennbl " KON4OBCTBOM
Bbl3Bana B CTpaHe 3acyxy, BO
n3baeneHne OT KOTOpPOM, SIKOGBbI,
HeobxooumMo  ObINO  MPUHECTM
®pukca u Nenny B xepTBy Boram.
Hedenna pewwuna cnactu geten
Ha CrvHe 30M0TOpyHHOro GapaHa,
npukpbiBas 6ercteo obnakamu. Mo
nytm lenna ynmana B Mope,
KOTOpoe B MocneacTBMU Hassanu
ee umeHem - [ennecnoHT (mMope
lennbl). B ogumHouky  Ppukc
pobpancs no Konxunabil
(nobepexbe YepHoro Mops) U
npuHec 6apaHa B xepTBy boram.
VIMeHHO 3a ero 30M0TbiM PYHOM
OTNpaBWNMCb B Jdanekni U
MOSHbIV OMNacHOCTAMM nyTb
aproHaBTbl.

Auwepuua (Lac)

[Ons nonHOTbI onucaHus cTouT
YNOMAHYTb MalieHbKoe co3Bes3aue

Auwepuubl (Lacerta, Lac),
pacnonoXeHHoe BhIlWE W NpaBee
Ksagpata Meraca, Mexay
cosBe3anem Jlebeps "

Angpomegbl. OHO coctouT, B
OCHOBHOM, 13 3Be3a crabee 4m un
C TPYAOM OTOXOECTBMSETCA Ha
doHe OKpyXXaroLmx 3Be3]
MneyHoro nyTw.

Pb16b1 (Psc)

Mog lMNMeracom HaxoguTcsa Tycknoe
3oguakanbHoe co3sesgne PobIb




(Pisces, Psc), camas sipkas 3Be3fa KOTOPOro MMeeT Nullb 410 BEMUYUHY.
Cenvyac B 9TOM c03Be3aun, YyTb Bbille 3Be3abl OmMera, HaxoamMTcsa Touka
BECEHHEro paBHOAEHCTBUS, paHee pacrnonaraewascsa B co3esgun OBHa.
Mo Tpagmumm oHa npogomkaeT obo3HavaTbes 3HakoMm OBHa.

Jlerenpga rnacut, 4to LpeBHerpeyeckne 6orn Bo rnaBe ¢ 3eBCOM Benuv
6opbby ¢ TucdoHOM - OrHedblALLMM YYAOBMULLEM C COTHEN 3MEMWHbIX
ronoB. He BbigepxaB HanageHuss TudoHa Ha Onumn, ©0rM NOKMHYNM
Mpeunio n Gexanu B Ervner. TaMm OHM YKPbINUCb NO BUOOM pPasfUYHbIX
XMUBOTHbIX. BornHs kpacoTel AcdpoamnTa 1 ee CbiH ApOT BPOCUNNCE B PEKY U
npeepaTUNUCL B pbIb.

Kut (Cet)

Hwxe cos3se3amsa Pblib6 Haxogutcs
aKBaTopmanbHoe co3Be3ane Kuta
(Cetus, Cet). 310 TO cCamoe
yygoBulle, 4TO ObINO  MnocrnaHo
MocengoHom Ha Jdwmonuo B
HakasaHue 3a 0axBanbCTBO
Kaccuonen n egsa He normnoTuno
ee podb AHOpomeny nepeg Tewm,
kak ee cnac lNepcei.

Boponen (Agr)

Mop XapakTepHbIM
LIECTUYroNbHUKOM 13 cnabbix
3Be3 lOHOW npaBoM  YacTu
co3ge3gus PbI6 pacnonaraetcs
3oguakanbHoe co3Be3gue
Bogonesa (Aquarius, Aqr). [peku
CBA3bIBANM C 3TUM CO3BE3ANEM
nerengy o [leBkanvoHe - CblHE
lMpomeTes, uape deccannnckoro
ropoga ®tmsa. B HakasaHue 3a
HenpaBeaHYI0 XWU3Hb 3eBC peLunn
nctpebute BCcexX ngen, yctpous
BCEMUPHbIM noTon. [lo coseTy
oTua, HeBkanuoH nocTpoun
kopabnb, B KOTOPOM cnaccsi Cco
ceoern  xeHonm [luppon. Ha
OeBATbIN  AeHb noTona kopabnb
npuyanun K  BeplUMHE  Tropbl
MapHac. 3pgecb [eBkanuoH npuHec >xepTtBy 3eBcy. [locnaHel 3eBca
"epmec nosegan [eBkanuoHy, 4TO AN BO3POXAEHWUSI YENOBEYECKOro poaa
eMy HyXHO OpocuTb 4yepes nneyo Koctu maTepu. [eBkanuvoH pasragan




3aragky uM crtan 6pocatb 4Yepes
nne4o KaMHW, KoTopble
npeBpaLlanmcb B My>X4uH. KamHu,
OpoLleHHble ero >xeHow [Nuppon,
npeBpaLlanmcb B KEHLLMH.

Kosepor (Cap)

He Bbicoko Ha Ore, nog npaBow
YacTblo  co3Be3ausi  Bopones,
cnesa oT co3ee3aus Crpenbua
pacnonoXxeHo 3o0amakarnbHoe
cosee3gue Kosepora
(Capricornus, Cap). Mo dwrype,
obpaszoBaHHOM K13 3Be3n 4
BENWYUHbI, OHO  HarnoMUWHaeT
NeTaWwmmn BHU3 OyMaXKHbIV
camoneTtuk. Kosepor cumBonmampyeT ko3noHoro 6ora lMaHa, nokpoBuTEns
MacTyxoB, OXOTHMKOB M pblibakoB. ['pekn Bepunu, YTo CBOMM KpUKOM [laH
Mor obpaTuTb B 6ercTeo Bparos.

Teneuy (Tau)

3vmoi, B panioHe MonyHouu camoe yaoBHoe Bpemsi MO3HAKOMWUTLCS C
cosgesanem Tenbua (Turus, Tau). Torga oH 6ygeTr HaxoauTbCA




MakcuMarnbHO BbICOKO Haj OXHOW 4acTbio Heba. B rnasa cpasy xe
OpocalTcsa ABe rpynnbl 3Be3d, NpeacraBnsiowme cobon paccesiHHble
3Be3gHble ckomneHusa -  V-obpasHyk ronoBy Tenbua C COOBCTBEHHbLIM
HasBaHMeM [magbl M ManeHbknMin "KOBWWK" u3 3Be3n 3-4 BenuYuHblI,
M3BECTHbI C OaBHMX Nop nog HasaHueM [nesgbl (Ha Pycm- Ctoxapbl).
KoHTypbl cos3se3ansa Tenbua npodosmkalTcs B BuAe ASIMHHbLIX "poros”,
ncxogdwmx wu3  kKoHuoB Oykeel V  Twag, u wen, yxogsiien B
NPOTUBOMONOXHYIO CTOPOHY. [1nesiabl nerko HawTh, MNPOLAOIPKMB BHU3
neByt "nonoBuHKY" co3ee3gus [lepces, a Ha [nagbl ykasbiBaeT NUHUA,
npoBedeHHasi BHU3 4Yepe3 npaByld CTOPOHY (3Beabl AncunoH u Mota)
co3Be3ans BosHuyero.

Apkas kpacHas 3Besga Anbda Tenbua (0.9m) AnbagebapaH (no-apabcku,
"conpoBoxaaroLwmin') cumsonusnpyeTt rnas bbika. XoTd OHa HaxoauTCs B
ueHtpe [wvag, HO pacnonoxeHa ropasgo Onvxke K Ham W TOMbKO
npoeumnpyeTcst Ha 3TO CKOMEHNEe MOMOAbIX 3Be3[,.

Mo nereHpoe, B obpase Obika 3eBC nMoxutun M yBe3 Ha ocTpoB Kput
PUHUKMIACKYIO LlapeBHY EBpony, nrpasLuyto ¢ nogpyramm Ha 6epery mMopsi.
Mo apeBHerpevecknm nereHgam, M'magbl - HUMbI 4OXAS, BCKOPMUBLUKNE Y
BocnutaBwue 6ora BuHa [uoHuca. Cemenna, Aoyb pvBaHCKOrO uaps
Kagma, nontobuna 3eBca B 3eMHOM 06nvunm 1 Bo3xenana yBnaetb €ro Bo
BCeM Benuumn. He cymeB oTroBopuTb ee, 3eBC NosiBUNCS nepen Hen Ha
KkornecHuue ¢ rpomom u MonHusmu. OT cTpaxa Cemenna pogwna
wectumecsayHoro fimoHuca. Ytobbl cnactu cbiHa, 3eBC 3aluun ero B CBOe
6enpo u BblHaLWIMBaN Tpy MecsiLa, No UCTEYEeHMM KOTopbIX oTaan duoHuca
Ha BocnuTaHue Magam.

Mneagbl xxe CMMBONU3UPYIOT CEMb AoYepen TUTaHa ATnaHTa, 3a KOTOpPbIMU
roHntcst OpuoH.

OpwoH (Ori)

Coseesgne OpuoHa (Orion, Ori)
pacrnonoxeHo Huxe un nesee [vag.
OTO camoe 3HaMeHUTOe 3MMHee
co3Be3gue, BMOMMOE Ha HOXKHON
yactu Heba BCIO 31My.
XapaKkTepHbI YEeTbIPEXYTONIbHUK C
LLeNoYKon M3 Tpex spPKMX 3Be3q B
ueHTpe - nosica OpuoHa, ykpaiuatoT
no ABYM MPOTMBOMOSOXHbBIM yriam
ApKMe 3Be3dbl: CcneBa BBepXy -
beTtenbrenae (0.5m), Anbga
OpuoHa, a cnpaBa BHM3Y - Purens,
BeTta OpuoHa (0.12m).
BepTukanbHasa  uenovka  3Be3q
HWKE nosica OpvioHa




cumBonmampyeT med OpuroHa. B Hewn
HaxoauTca dpyaviwasi TYMaHHOCTb
ceBepHoro Heba, xopowo BMaMMas
HEBOOPYXEHHbIM [11a30M.

Mo nereHpe, OpuoH - cbiH Gora
Mopen MocengoHa. Byayun
3a94nbiIM OXOTHUKOM, OH YybOuBan
BCEX XMBOTHbIX 6e3 pasbopy. 3a
3To BoruHsa OXOThbl 7]
NMOKPOBUTENbHULLA KMBOTHbIX
Aptemuga ybuna OpwuoHa, Hacnas
Ha Hero CkopnuoHa.

Bonbwomn MNec (CMa), Manbin lNMec
(CMi)

JleBee Hwxe cos3ee3gus OpuoHa

pacnonaraetcs co3Besgue
Bonbworo lNca (Canis Major, CMa).
UyTb BblLLE, pasgeneHHoe
CO3BEe3aNEM EavHopora

(Monoceros, Mon), pacnonoxeHo
HebonbLloe co3se3ane Manoro lNca
(Canis Minor, CMi). 3to cobaku
oxoTHuka OpuoHa, berywine He
BAAaneke OT X03siMHa.

Anbca Bbonbworo lNca - Cupwuyc,
(mo-rpeveckn "mansawas") - camasi
sipkasi 3Be3ga CeBepHoro Heba (-
1.46m) . Xota Anbca Manoro lNca
(0.38m) - TlpoumnoH (no-rpeyvecku,
"nepen cobakon") Ha OBEe BENUYMHDI
cnabee Cwupuyca, 310 BoCbMas no
spkocTu 3Be3fa CesepHoro Heba.
Mo cpenHeBEKOBbLIM MpefaHusM,
EguHopor - nowagb € porom
nocpean noéa. EguHopora, skoObl,
Henb3a Obino nonmatb. OpHako,
€ecnm K HeMy nogomgeTt Kpacusas
jesBywka, EpuHopor knaget en
ronoBy Ha rIpydb M CTaHOBUTCS
ynpaBnsiembiM.

ApupaH (Eri)

CneBa ot OpuoHa 3ursaroobpasHom




LenoYkon 3Be3f MpOTsHynocb 0o co3se3ausi Kuta cossesgue EpupaHa
(Eridanus, Eri). Mo nereHpe, EpnaaH - peka, Tekwasi B nereHgapHom
ceBepHon cTpaHe [mnepbopee, roe ComnHue 3axoguT nuvWb pas B roay,
3eMns JaeT ABa ypoxKas B rof, a fioau ymeloT netarb.

3asy (Lep)

Mog Horamm OpuoHa nNEXUT HUYeM O0cobeHHO He npumedaTernbHoe
cosBe3gue 3aviua (Lepus, Lep).

BrnusHeubl (Gem)

CneBa oT co3Be3and Tenbua
pacnonoXeHo npumedaTenbHoe

3o4makansHoe cosBesane
BnusHeuoB (Gemini, Gem).
MpaBas BEPXHSS 3Be3ga

co3ge3ana - Anbca bnusHeuoB
(1.98m), HocuT mms Kactop , a
cocenHss cnesa, beta bnnsHuoB
(1.14m) - TMonnykc.

CornacHo rpedeckon nereHge,
6rnmsHeubl Kactop wu  lMonnykc
(Monuagesk) - pgBa nOGAWMX
Opata, oOaMH nN3  KOTOPbIX,
Monnyke, 6bin  cbiHOM 3eBca, a
3HaunT, 6eccmepTHbIM. Koraa Kactop norn6 B 6oto, [Nonnykc He cMor XuTb
6e3 Hero 1 nonpocun y 3eBca cMmepTu. Torga 3eBC nogHAN ux obomx Ha
Hebo.

Pak (Cnc)
CneBa oT BrnnsHeuos
pacnooXeHo 3o0auakarnsHoe

cosgesgne Paka (Cancer, Cnc).
Ewe B AOpeBHOCTM B LUEHTpe
co3Be3ansa Obino  nogmedeHo
ApPKOE TYMaHHOE MATHBIWKO -
paccesiHHOoe ckonneHne Acnw.
MnatoH nonaran, 4To  3TO
oTtBepctne B Hebecax, uepes
KoTopoe K Ham Ha 3emno
criyckarTcs aywm
HOBOPOXXAEHHDIX.




Ha Hebe yBekoBeuyeH TOT cambll Pak, 4TO BUENWNCA KNEeLWHen B Hory
"epakna Bo BpeMsi 605 ¢ JlepHeickon Mapon.

Mpapa (Hya)

Mmapa obutana Henoganeky oT ropoAa JlepHbl 1 NoXunpana ngen n cKoT.
Mop cossesanem Paka Haxogutcs ronosa aton camon ['vapel (Hydra, Hya)
- OYEHb NMPOTSKEHHOIO U OFPOMHOrO MO NIIoLaan CO3BE3ANS.

Nes (Leo)

B cambii pasrap BecCHbl, KOrga HO4YM ele [OOCTaTOYHO [AJIMHHbIE W
npospadHble, K TMOJSIYHOUM Ha HKHOW CTOpoHe Heba kKpacyetcs
3opuakanbHoe co3eesgne Jlbea (Leo, Leo).

B opyroe Bpemsi ero nerko HamTu, NPOOOIDKMB BHU3 NIMHUIO Yepes3 fOBe
npasble 3Be3abl kKoBlwa bonblion measeauusl - ybxe n Mepak. Cnpasa
cosBesaue JlbBa rpaHMunT c co3sesanem Paka.

MpaByo napy “nan” JlbBa ykpawaeT 3Besga Peryn (1.38m), a nesyio -
BTOpas MO SPKOCTU 3Be3da co3se3gus, [eHebona (2.14m). [eBsatb



ApYyanwmnx 3Be3q co3e3gus obpasylo durypy, HamoMUHAIOLLYHO YTHOT.
Anbda JlbBa B gpeBHOCTN nmena
Ha3BaHue “Bacununck” (no-
apabckn, Anb-Manuk), 4Tto
o3HavyaeT “Uapckun”. Tloatomy,
KonepHuk gan 3Be3ge naTtuHCKoe
ums Peryn - “UapCTBEHHbIN”.
[eHebona e B nepeBoge C
apabckoro o3HavaeT  “NbBUHbLIN
XBOCT”.

Mo nereHge, BG6GM3M OT ropoga
Hemen xun cTpawHbii nes,

OnycTOLLaBLLUNNA OKPECTHOCTW.
MonmbiTkM  yobuth ero Bcerga
3aKaH4YMBanNuchb Heyaaden,

MOCKONbKY KOXa nbBa Obina
Kpenka, kak cTanb. [Mobema Hapg
HEMEWNCKUM NbBOM CTana nepBbiM
nogeurom epakna. OH ornywunn ero Ayb6yvHKom 1 3aTem 3agyLunn rofnbiMu
pyKamu.

CosBe3gue JlbBa Gorato ranakTnkamu, HO MOYTUM BCE M3 HUX HE AOCTYMHbI
MasbiM MHCTPYMEHTaM.

Manbin IleB (LMi)

Ha cnuHe y lbBa pasmecTtunocs cossesane Manbin Jles (Leo Minor, LMi).
CekcTtaHT (Sex)

MpaBbiMn “nanamun” JleB ykasbiBaeT Ha Hebomnblloe ManonpuMeTHoe
cosgesgne CekctaHT (Sextans, Sex). Cnabble 3Be3gbl C03Be3us
00pa3syloT urypy, HanoMMHAKOLYK CeKTop Kpyra. Takon dopmbl Obin
CEKCTaHT - cpeaHeBeKOBbIN
aCTPOHOMUYECKUN WHCTPYMEHT
ansi n3MepeHuns yrrnoBbIX
pPacCTOsHUI MeXay 3Be3aamMu.

Yawa (Crt)

Jleeee 1  HwkKe  co3Be3aus
CekcTaHT pacnonoXxeHo
NPUMEPHO Takoe e no nrowaan
M HenpUMETHOCTU  co3Be3aue
Yawa (Crater, Crt) .

BopoH (Crv)

3aTo pacnonoxeHHoe elle rese
coseesgne BopoH (Corvus, Crv)




XOpOLUO pasnuyaetca Ha HoyHoMm Hebe. OcHoBHas dhurypa cossesausi
obpasoBaHa uYeTbipbMs [OCTAaTOYMHO sSApkuMu 3Be3gamu  2,5-3m. [lo
nereHge, BoO BpeMsi MpUroToBreHnst braroyxaHui gns cBoero otua 3eBca,
AnonnoH nocnan BOpoOHa C vawen 3a Bogon. Mo nytn ntuua 3ameTuna
CMOKOBHWLYY U cerna oxugaTb, Korga co3peroT ee nnofpl. HacbiTuBLIMKCh,
nTMUa BCMOMHMUIIA O MOpyYeHun, normana B Kortv 'magpy v B onpasgaHune
Takon OSIMTENbHOM 3aJepXXKM cKasana no Bo3BpaweHuMM AMOSMOHY, 4YTo,
sAkoObl, aTa [Mapa cTopoXxmna UCTOMHUK M He dana en HabpaTb BOAbl.
PasrHeBaHHbIN 3eBC nMLwKI BOpoHa 6enoro useta n NnoMecTus ero BMecTte
C vawien n rmgpon Ha Hebe. C Tex Nop BCE BOPOHbI, 4O 3TOM0 UMEBLUUNE
cepebpucTbii UBET, CTann 4YepHbIMU, Kak Hodyb. Kctatu, nog Yawen wm
BopoHOM [ENCTBUTENBHO HaXoAUTCS 4YacTb MPOTSXKEHHOro Cco3Be3ans
Mppsbl.

Hesa (Vir)

JleBble “nanbl” JIbBa ykasbiBalOT Ha
ewe OAHO 304mnakanbHoe
cosge3gue [esbl (Virgo, Vir),
oyepTaHusaMuU HanomMuHarollee
kpecno. Camasi spkas 3Besga
co3ge3ans - Cnuka, YTo o3Ha4aeT
“konoc”, nmeet Gneck 0.98m. C
rnybokon [JpeBHOCTU MNOosiIBNEHWE
3TOr0  co3Be3guMst Ha  Hebe
coBnagano C Hayanom >aTBbl.
MoaTtomy, co3Bes3ane [eBbl
OPEBHME TPEKM accoLMmMpoBanu ¢
Llepepoin - GoruHen semnegenus.
Ha 3BE3HbIX KapTax ee
nsobpaxann ¢ kornocom B pyke. [lo pgpyron nereHge, [ea - GOruHs
npasocyans demunga (Ta, 4TO
OEPXUT BECbl B OQHOW pyke U Meu
- B OPYrow).

Bonocbkl BepoHuku (Com)

CneBa ot co3Be3gus JlbBa, npsmo
Hapg [eBown, pacnonaraeTcs
Hespkoe, HO O4YeHb KpacuBoe
cossesane Bonocbl BepoHuku
(Coma Berenices, Com). Tlo
nerenge, y ervneTckoro uaps
Mronemess Oeepreta (lll B. OO H.
3.) 6bina cynpyra BepoHuka. Korga
lMTonemen ywen Ha BOWHY, ero




cynpyra gana knatey 6oram NnpuHECTU B XXepTBY CBOU POCKOLLUHbIE BOSIOCHI,
€CIN OHW COXpPaHAT ee Myxa uenbiM 1M HeBpegumbiM. BnarononyyHo
BBEPHYBLUMCb C BOWHbI, [lTonemen ObIT CUNBHO pPacCTPOEH BUAOM
OCTpwKeHHon cynpyru. Ero ycnokoun uapckuii acTpoHoM KOHOH, 00bsBYB,
YTO MOCME WCMONHEHNs KNATBbl GOMM MOMECTUNM OCTPWXKEHHbIE BOMOCHI
BepoHuku Ha Hebo.

[BolHbIe N KpaTHbIe 3Be3abl

Ecnu B3rnsHyTb Ha HEGO BOOPYKEHHbLIM NA30M, MOXHO 3aMeTUTb, YTO
HEeKOTopble 3BE3bl PacnonoXeHbl Tak OIN3KO Apyr K Apyry, kak 6yaTo OHM
CBSI3aHHbI MeXdy Co0oW - ABNAKTCA ABOVHLIMU. B HEKOTOPbLIX cny4vasix 3To
NULWb pe3ynbTaT HanoXeHUst Ha fy4v 3peHusl B OENCTBUTENbHOCTU OYEHb
yOaneHHblXx Opyr OT Jpyra 3Be3f. Takne 3Be3dbl HasblBaAKTCS
ONTUYECKUMN ABOVHbIMMU.

Ewe pnpeBHue rpekn obpaTunm BHUMaHWE Ha ABOWCTBEHHOCTb BTOPOW
3Be3abl pydyku "koBwa" bonbwon Measeauusl. Mo Hen oHW onpepensnu
OCTPOTY 3peHus cBomx BOMHOB. MeHee sipkas 3Be3fa - Anbkop, yaaneHa
ot 6onee sapkow 3Be3dbl nNoA HassaHuem Muuap noytm Ha 12 yrnoBbIX
MUHYT (NpUMEpHO B fOecATb pa3 Oonblue paspeluatrollen cnocobHocTm
YenoBEeYEeCKoro rnasa).

Ecnn nocmoTtpeTb Ha Muuap xoTsa 6bl B GUHOKMbL MM NOA30pHY0 Tpyoy,
BbISICHUTCS, YTO 3TO TOXe [ABOMHas 3Be3fa. Btopaa koMnoHeHTa 4i
BENUYUHbLI yaaneHa oT rnaBHOW 3Be3abl cuctemMbl Ha 15". Ha camom pgene,
3Ta cuctema 4Bndetca  5-kpatHOW, HO TpPM e€e  KOMMOHEHTa
0BHapyXrBalTCA TONLKO CNeKTpanbHbIMU HabntoaeHNAMMN.

He meHee mn3BecTHasi gBonHasi cuctema - OncunoH Jlupbl, Takke BuaHa
HEBOOPYXEHHbIM rnasoM. Moyt oguHakoBble no Griecky 3Be3abl 4.5 un
4.68m ypaneHbl Apyr oT Apyra Ha pacctosHun 3'28". B peanbHoCTM,
Kaxgas M3 3Be3[ 3TOM Napbl TOXe SABNAETCH ABOWHOW, HO YBUMAETb UX
pasgenbHO MOXHO TOMbKO B MOLLHYHO NOA30PHYH Tpyby € AnameTpom
obbekTMBa He MeHee 60MM M C OOCTATOYHO OONbLUIMM YBENUYEHUEM.
Anbkop ¢ Muyapom 1 dncunoH JInpel - onTu4YecKkne ABONHbIE CUCTEMBI.

Ho 4vawe Bcero, ABOWHbIE 3Be3[bl, 4ENCTBUTENBHO, (M3MYECKU CBHA3AHbI
mMexay cobon n obpalyatoTcst no opbutam BOKpyr obLero LieHTpa mMacc.
CyLlecTBYIOT He TONMbKO ABOWHbIE, HO U KPaTHblE CUCTEMbI, COCTOSILLME U3
HECKOSbKUX 3Be34, (hM3MYECKN CBSA3AHHbBIX Mexay cobon.

HekoTopble 13 HUX AOCTYMNHbI HabnwoaeHuam B OuHoknb. O6paTtute
BHMMaHue Ha 3Be3gy Teta B 3HameHuTonM TymaHHocTn OpuoHa. B
NoA30pHY0 TPYOY UNKU CUMbHBIN BUHOKME OHa OKa3biBAaeTCs CEMUKPaTHOWN
cuctemoin. 'pynna m3 4x ronybosaTto-6enbix 3Be3n obpasyeT Mo copme
Tpaneuuto, 3a 4YTO nonyyuMna HasBaHue Tpaneumm OpuoHa. [lpu
HabnogeHun ¢ GonblMMK yBenuueHusamMu Tpaneumss pasgensieTcs Ha 6
3Be3[, a B KPYMHbIE TENecKonbl CTAHOBATCS BUAHbI €Lle TPU O4YeHb criabbix
KOMMoHeHTa. B utore, Teta OpnoHa coctouT 13 12 hmnsanyeckn cBs3aHHbIX



mMexay cobon 3Be3q, 06pasysa HebonbLLoe paccesHHOe CKOoMmneHune.

B noboi MHCTpyMEHT ¢ AnameTpom 06bekTMBa XOTs Bbl 50MM OOCTYMHbI
ona HabnwgeHuss OeCATKM OBOWHBbIX W KpaTHbIX CUCTEM, pPaccTosiHWE
MeXAy KOMMOHEeHTaMun KOTopbix 6onee 3".

HekoTopble M3 KOMMNOHEHTOB TaKMX CUCTEM CUIbHO OTNMYAIOTCA NO LBETY
apyr oT pgpyra. HabniogeHne OBOMHbIX M KpaTHbIX 3Be3[ B OMHOKIbL U
HeOOMbLION  Teneckon MOXEeT OKasaTbCs ANnA  MHOMMX  O4YeHb
yBreKaTenbHbIM 3aHATUEM.

MHorve ABOMHbIE CUCTEMbI BUAHBI U B epuop 6enbix Hoven. BoT Bam elle
OAVH Knacc HebecHbIX 0OBEKTOB, AOCTYMNHbIX ANsl U3yvyeHus B "MepTBbIf "
Ons HabnogaTenbHOM aCTPOHOMMM CE30H.

Ewe ogHo npeumylecTBo HabnogeHUs ABOWHbLIX 3Be3[ - BO3MOXHOCTb
NPOBEPKN Ka4eCcTBa OMTUKM.

B T[lpunoxeHun npencrtaBneHbl Hanbornee WHTEpecHble ABOWHbIE W
KpaTHble CUCTEMbl, AOCTYMHblE WHCTPYMEHTaM C AMaMeTPOM He MeHee
50mMm.

MneyHbIX NyTb

XKnutenu HebomblINX HACENEeHHbIX NMYHKTOB CO Criabomn 3acBeTKOW HOYHOro
Heba umeloT cyacTbe Habnogatb MnedHbll nNyTb - cnabyi TymaHHy

Puc. 7. MneyuHbinn nyTb B pavioHe Liedes n Kaccronew.
ABTOpP CHUMKA: Wei-Hao Wang, (www.aoc.nrao.edu/~whwang/)



nornocky, nepecekaroLlyto Hebocsoa M BUAMMYIO HEBOOPYKEHHBIM rNasoMm
B OesnyHHble Houn. Kak M OGOnbLIMHCTBO CO3BE3OMIiA CeBEpHOro Heba,
Ha3BaHMem cBomMM MneyHbI NyTb 00s13aH ApeBHMM rpekaM. o npegaHuio,
3TO MONoKo G6oruHu epbl, cynpyru rpomoBepxua 3eBca, NponvBLLEECS C
ee rpyamn Ha Hebo, korga oHa kopMuna mnageHua 'epkyneca.

Mpn HabnaeHNM HEBOOPYKEHHBIM rna3oM MneyHbin NyTb AEeNCTBUTENBHO
HaNOMMHAEeT MOJIOKO unu Oenbii TymMaH, HO CTOUT HaBECTU Ha HEero
OWHOKINb, KakK CTAHOBMUTCSA SICHO, 4TO MneuyHbln NyTb Ha camoMm pfene
COCTOUT M3 BecYMCreHHOro KonnyecTaa crnabbix 3Be3a.

Yxxe Oonee crta neT M3BECTHO, YTO MneyHbI NyTb SIBNSAETCA OLHOW U3
ranakTuk - rMraHTCKom 3Be34HON CUCTEMbI, MMetowen anameTp okorio 100
000 cBeToOBbIX NET U cocTosLen 13 npumepHo 150 munnuapaos 38e3f.
Mockonbky Hawa CornHevyHas cuctemMa pacriofnoXeHa He Ha Kpaw U He B
ueHTpe ManakTuku (Hawy ranakTuKy NPUHSTO NMcaTb C OonbLIOW GykBbI),
npumepHo Ha pacctosHum 33000 cBETOBbIX NET OH ee LeHTpanbHOro
cryweHnus (2/3 paguyca), ansa 3eMHoro Habnogartensi cnuparbHble BETBU
anakTukn npoeuupyroTcs Ha Hebo B BuAe CBETMOW nonocbl MneyHoro
nyTW. Yron HaknoHa MfIOCKOCTU BpalleHusi [anakTukym no OTHOLUEHUO K
3eMHOMY 3KBaTOpy cocTaBnsdeT 63°, a ceBepHbl ranakTuyeckui nontoc
HaxoauTcsa okono 3Be3abl 31 Bonoc BepoHuku. MneyHbin Myt npoxoaut
no cneaywowmm cossesguam: EguHopor, Maneii lNMec, OpuoH, BnnsHelbl,
Teneu, BosHuunn, lMepcen, >Knpad, Kaccuones, AHgpomega, Lleden,
Awepunua, INebegb, Jlucnuka, Jlmpa, Ctpena, Open, Wwut, Ctpeneu,
3meeHocel, HOxHas KopoHa, CkopnuoH, HayronbHuk, Bonk, HOxHbIR
TpeyronebHuk, LleHtaBp, Lupkynb, FOxHbIn KpecTt, Myxa, Kunb, MNapycos,
Kopma. Yacte Mne4dHoro nytv B cepBepHOM nonyllapum He BuaHa. 3aTo,
Ham [JoCTynHa Aans HabnwogeHwi, noxanyn, camasi KpacumBass W
BennyecTBeHHasi obnacte MneyHoro nyTtu, Haxogswasaca B Cossesgun
Ctpenbua - HanpaBneHue Ha ueHTp [anaktmku. Ero nerko MoXxHo
00OHapyxunTb, cnegys B CTOPOHY YBENMYEHUS LUMPUHBI U SIPKOCTU MOSOCHI
MneyHoro nyTw.

HencteutensHo, B co3Be3guu lNepces MneyHbl NyTb pasnuyaeTcs Nullb
B GuHOKNb. B aTOM HanpaBneHun HaxoasTca okpauHbl ManakTukn. Janee,
B co3Be3ausx Kaccuonem u BosHuyero nnotHoctb MnevHoro nytu
nocteneHHo Bo3pacTaeT. B cosee3gusax bnusHeuoB n Jlebeas MnedHbin
nyTb CTAHOBUTCS ellie Gonee NoTHLIM U OTYETMMBLIM.

B Cosesgun Jlebegs MneuHbli nNyTb pasgensercsa Ha OBe MNonockbl -
pykaBa, n panee cnegyet no cosse3guam Opna, LWuTta, 3meeHocua oo
obnactn HambonbLero cryuweHns B Cossesansix Ctpenbua n 3meeHocua.
B pencteutenbHocTM geneHne MneyHOro nytv Ha ABa pykaBa Bbl3BaHO
3KpaHMPOBaHMEM €ro OT 3EeMHOro HabnogaTens TeMHbIMU MblIEBLIMU
TyMaHHOCTsSIMKU. BooGLe roBopsi, 3TM TEMHbIE TYMaHHOCTM pa3dpocaHbl Mo
BCceMy MneyHOMy NyTM M B HEKOTOPbIX MeCcTax NnpencTaBnsioT cobon
yamButenbHoe  3penuuie. CTOUT  yNoOMSHYTb  TEMHY  MoOsocy,



pasgensioLLyo Mexay cobon aee spkne TymaHHoctu CeBepHas Amepuka
n Menunkan B Co3ee3gumn Jlebegs Hepaneko oT 3Be3dbl [leHeb. Xopollo
3aMeTHa TeMHasl nbifieBasi Mosfioca, B LEHTPEe KOTOPOW HaxOAUTCs
TymaHHOCTb KOKOH, Takke pacnonoxeHHas B co3e3gun Jlebens.

B cosesgusax LWuTa, Ctpenbua n CkopnuoHa MneyHbI NyTb HACTOMbKO
NNOTHbLIN, YTO C TPYAOM paspellaetcd Ha 3Be3abl. Hambonee nnoTHble
obnactn HanomuHaT 3Be3aHble obnaka. B co3se3guu Ctpernbua MOXHO
Habnogatb bonbwoe w©n Manoe 3Be3gHble ob6naka, MNPUMEPHO
yKasblBaloLMe Ha LiEHTparbHOE CrylleHne Hallen 3Be30HON CUCTEMBI.
MporynuBascb no MneyHoMy nyTu C OMHOKNEM, Henb3s He obpaTuTb
BHMMaHMe Ha 60nbLIoe KONMMYECTBO NMPOTSHKEHHbIX CKOMMEHUIN APKNX 3BE3[
- pacCesiHHbIX CKOMJIEHUA W ra3onbifeBbIX TYMAHHOCTEW. JTO HAaBOOUT Ha
MbICIb, YTO OHU TaKKe ABMNAITCSA YacTbio Hawen ManakTuku.

PaccesiHHble ckonneHus

FoBOpS O KpaTHBLIX 3Be34aXx, ObINIO0 YNOMSHYTO O CYLLECTBOBaHUU 3BE3HbIX
cnctem GOnbLION KPATHOCTU, KONMYECTBO 3BE3[ B KOTOPbLIX MCUYMCRSieTCs
JecsaTkaMn Unn gaxe COTHAMWU. Takme CUCTEMbl Ha3bIBaAOTCS 3BE3AHbIMM
CKonneHnssMn. 3Be3aHbIE CKOMEHUA MoapasaensioTcs Ha ABa OCHOBHbIX
Krnacca - LLapoBbl€ U pacCesiHHbIE.

PaccesiHHble 3Be3gHble CKOMMeHMst ropasgo 6onee npoTsKEHHble W
paspsiKeHHbIE, HEXENN KOMMAaKTHble LlapoBble ckonneHus. PaccesiHHble
CKOMMNEHWss MOryT COCTOATb W3 [OECATKOB WNU  COTEH XaoTU4YHO
pacrnpegeneHHbiX B NPOCTPaHCTBE 3Be3q, TOr4a Kak LlapoBble CKOMMeHUs
COCTOAT M3 OECATKOB W COTEH ThicAd 3Be3d, obpasylolimx LUeHTpanbHO
CUMMETPUYHbIE, MMOTHbIE LWapoobpasHble CUCTEMBI.

JInHelHble pasmepbl pacCesHHbIX 3Be3dHbIX CKOMMAEHUA nexaT B
npomMexyTke oT 5 fo 65 cBeToBbIX NIET, TOrAa Kak LwapoBble CKOMMEeHUsa Ha
nopsiAok GorbLue.

3Be3abl, COCTaBMALWME paCCesHHblEe CKOMMeHusa, obpasoBanuncb U3
obuwero rasonbineBoro obnaka. [103TOMy OHM MMEKT OAWHAKOBLIV
XUMMYecknin coctaB 1 Bo3pacT. CoO BpeMEHEM KOMMAKTHblE paccesiHHble
cKonneHuns

paclmpsaoTca B npocTpaHcTBe. 3Be3adbl Kak Obl pasneTtalTcs B pasHble
CTOPOHBbI. M03TOMY, CTapble paccesHHble CKOMMEHUA Tak pa3psiKeHbl, YTO
TPYAOM OTOXAECTBNATCA Ha POHE OpYrux 3Be3[.

Tak kak paccesiHHble CKOMMEHMs1 pacrnonaralTCsd B pykaBax Halleun
[FanakTukn, Ha 3Be3gHOM Hebe OHM fnokanu3oBaHbl B obnactu MneyHoro
nytn. LlapoBble ckonneHus pasdpocaHbl MO ranakTMdeckomy raro,
NMO3TOMY MX MOXHO BCTPETUTb MOBCIOAY Ha 3BE3AHOM Hebe.

lMockomnbKy paccesiHHble CKomnneHus 6onee NpOTSKEHHbIE U PACMONOXEHbI
OoTHOCUTENbHO Hepaneko ot COMHEYHOW CUCTEMbI, OHM UMET bonblune
YroBble pasMepbl M XOpOWO BuAHbI B OWMHOKNb. HekoTopble w3
paccesiHHbIX CKOMMEHUN OOCTYMHbl HabnwoaeHnsM aaxe HEBOOPYXEHHbIM



rMasom U XOPOLLO U3BECTHbI C FMYyBOKOW APEBHOCTM.
M45. NMnesgbl

OfHO 13 cambIX M3BECTHbIX PaCCeAHHbIX
ckonneHnn - [lneagbl, HaxoguTca B
co3Be3gun Tembua. OTa KOMMakTHas
rpynna 3Be3f, HanomuHaroLas
MWHUATIOPHbIN KOBLU BonbLon
MenBeauubl, 6pocaetca B rnasa npu
HabnogeHUn oceHHero U 0cobeHHOo
3MMHero Heba.

HeBoOpyXeHHbIN rMa3 pasnuyaer B
"koBwwMKe" 7-8 3Be3n, TOrda Kak B
OMHOKNb U MOA30PHYK TPYBYy MX MOXHO
pa3nuunTb yke bonee nonycoTtHu. Becero ke ckonneHve coctouT 13 bonee
yem 300 3Be3q, HaxoAUTCA OT Hac Ha paccTosHun 407 CBETOBLIX NeT U
pacnpegeneHo B MNpOCTpaHCTBE Ha nnowagau ¢ avametpom okorno 30
CBETOBbIX feT.

BoapacT ckonneHns HeBenuK - BCero nuilb okosio 50 MrH. ner.

Mockonbky [Mneagbl MMeKT yrnoBble pas3Mepbl OKOSIO 2 rpagycoB, OHWU
MOMHOCTbID yMellalTca B none 3peHuss OuHoknen m 6GonbLUMHCTBA
noA30pHbIX TPY6. MIMeHHO ¢ aTon onTukon MNneaabl BUAHbI BO BCEW CBOEW
Kpace, Torga kak npu HabniogeHun B Teneckon OHW MnpeBpallalTcs B
rpynny Bpoae 6bl HU4EM He npumMedaTenbHbIX 3Be3A.

Camble dpkue 3Be3fbl CKOMMeHUs MMelT cobCTBeHHble MMeHa: ATtnac,
MnenoHa, AnbuunoHa, Mepona, 3OnekTpa, LlenasHo, Tanreta, Actepona,
Mans. Nnesabl NOrpy>XeHbl B SAPKYHO ra3oBY0 TYMaHHOCTb, KOTOPYH MOXHO
3aMeTUTb NPU O4YeHb YMCTOM Hebe B Buae ronyboBaTon AbIMKW BOKPYR
3Be3[ CKOMMNeHns.

Maabl

Ewe ogHo, camoe NpOoTsHKEHHOE CKOMfeHWe, BUAMMOE HEBOOPYXXEHHbLIM
rnasom - [magpl, cocTtaBnseT ronoBy Oblka B co3Be3gun Tenbua. 37O
cKkonsieHne coctouT npumepHo u3 200 3Be3q, MmeeT pasmepbl nopsgka 80
CBETOBbIX NeT M yganeHo OT Hac Ha pacctosiHune 150 cBeToBbIX neT.
Bospact vag 660 mMnH. NeT, Tak 4YTO COCTaBfslLIME €ero 3Be3dbl Ha
nopsaok Monoxe Hawero ConHua.

Apyanwasa 3ee3ga B co3Be3gum Tenbua, AnbgebapaH, B CKOMNMEHME He
BXOOUT M NUWb MPOELMPYETCs Ha Hero, Tak KaK pPacrnosyioXeHO BABOE
onwxke K HaM.

N Twagbl n T[Mneagbl 4aBngawTcsa  (OTOMETPUYECKMMU CTaHOapTamu.
VMcnonb3ysi onpenerieHHble C BbICOKOM TOYHOCTbHO 3BE3AHLIE BENUYMHDI
3Be3[, MO HMM MOXHO OLEHMBATb MPOHULAIOLWYI CMOCOBHOCTb BaLLMX
WHCTPYMEHTOB M MPO3payvyHOCTb aTMocdepbl HA MOMEHT HabMaeHS.



M44. Acnn

Ewe ogHO [OCTyrnHOEe HEBOOPYXEHHOMY
rmasy v npekpacHo BuMAMMOE B OMHOKIb
paccesiHHOe 3BEe3JHOE CKOMMIEHWe ¢
yrnoBbiMM pasmepamu 6Goree nonyrtopa
rpagycoB- £cnu, HasbiBaeMoe Takke
MyenuHbIM  ynbem, HaxoAWUTCsl MOYTH
mexay 3sesgamu [amma u [denbta B
cosse3aun Paka. OHO coCcTOUT NpUMEpPHO
ms 200 3Be3n W  OENCTBUTENbLHO
HaNOMWHAET NIOTHbLIV NYENUHBIN YNEN.

Xu n Aw Mepcen

Ecnn psuratbca ot lNneaa no uenoyke
3Be3q co3ge3gua  [lepced  MOXHO
OOHapyXnTb elle OAHO spKoe U
KpacuBoe paccesiHHOe CKonrneHve, a §
TOJYHee, rpynny w3  OByxX  Onmsko

pacrnonoXeHHbIX CKOMSieHun, Xu mn Aw
Mepces.

Yrnosble pasmepbl Kaxkgoro n3 [
ckonneHunn - 30', YTO CpaBHMMO C ANCKOM
JlyHbl, a 6neck - 4,3m. lMoatomy, oba &
ckonneHuns BUOHbI naxe |
HEBOOPYXEHHbIM  [flA30M U XOpOLUO
N3BECTHbI elle co BpeMeH 'mnnapxa. Ho
TONbKO B OWHOKNb wnM  HebonbLuon
Teneckon ¢ MasnbiM yBenMyeHMeM OTKPbIBAETCS B30OPY BCS KpacoTa 3Toro
NOMCTUHE 3amMeYaTesibHOro 4BOMHOIO CKOMSIEHUS.

Bo3pacT o6eunx CKOMmneHun HUYTOXEH NO KOCMUYECKMM MepKaM - BCero 3
MIH. feT.

Mocne 3HakoMCTBa C caMbiMX SPKUMWU N MNPOTSXKEHHbIMWU pPaccesiHHbIMU
cKonneHnammn cesepHoro Heba, nopa wucnbiTaTb BO3MOXHOCTM BalUEro
WHCTPYMEHTA 1 MPUCTYNUTb K U3ydeHuto bonee cnabbix 1 KOMNAKTHLIX, HO
OT 9TOr0 He MeHee, ecnv paxe He 0onee WMHTEPECHLIX PacCEesiHHbIX
CKOMMEHUN.

M36, M37, M38

K HMM HECOMHEHHO OTHOCMUTCS rpyrnna M3 TPeX PacCesiHHbIX CKOMIEHUNA B
cosee3ann BosHnuyero. Mo katanory TymaHHbIXx obbekToB Llapns Meccbe,
BRepBble U3gaHHOro UM B 1771r., 9T CKOMNEHUS NOMy4Ynnn HaMMeHoBaHNA
M36, M37 n M38. OTn ckonneHus pacrnonoXeHbl kak 6bl Ha gyre ogHown
OKPY>KHOCTM Tak 1 6nn3ko Apyr K Apyry, YTO B Nose 3peHust GBUHOKMSE MOXHO




yBUAETb ABa CKOMMeHuss ogHoBpeMeHHo. Camoe sipKoe U3 CKOMMeHun -
M37, umeeT yrrnoBon amameTp 25' (4yTb MeHblle auameTpa JlyHbl) u
HaxoOouTca Ha npedene BUOAMMOCTU HEBOOPYKEHHbIM rra3om. CkonneHue
cocTtouT npumepHo n3 150 3Be3n n yaaneHo ot ConHua Ha paccTtosiHve
4400 cs. ner.

Cnepylouwee no kpacoTe ckonrneHne-M38, pacrnonoXxeHo Hepaneko OT
3Be3gbl ®u Bo3HMYEro, MMEeT HEMHOrMM MeHbluMe pasMepbl - 22' u
coctouT npumepHo M3 100 3Be3g. Camble sipkne 3Be3gbl CKOMMEHUs Kak
Obl cobpaHbl B [OBe nepecekalLwuxcsa Monockl, obpasyloLline KpecT.
YpnaneHo oHO oT Hac Ha paccTtosiHue 4300 cB. ner.

Moyt nocepeanHe mexay M37 u M38 HaxoouTcs camoe ManeHbKoe U3
Tex ckonneHun -M36, umetowlee yrnosble pasmepbl Bcero 12'. OHO
pacrnonoXeHo K Ham 6nuxke ocTtanbHbIX "cocegen” - Ha paccTosaHun 4100
CB. fnerT.

Bce ckonneHus obpasoBaHbl OYEHb FOPAYMMM 3BE34aMU CMEKTParibHOro
knacca B.

M35

Ewe ogHo 3amevarternbHoe paccesiHHoe
ckonneHne - M35, HaxoguTcs B Tpex
rpagycax ot 3se3abl Hio bnnsHeuos.

OHO wuvmeeT yrnoBble pasmepbl
COrnocTaBuMble C AUCKOM NONHON JTyHbl 1
APKOCTb 5,1m. B cKkonneHue
HacuuTbiBaeTca okono 120 3Be3fq
cnekTpanbHoro krnacca B. YpganeHo oHo
OT Hac Ha paccTtosHue 2800 cB. neT, a B
NPOCTpaHCTBE pacnpeaeneHo B obnactm
OnameTpom 24 cB. roga.

[axe B OMHOKNb XOPOLLO 3aMETHO, YTO K
M35 npuneraet gpyroe, 6ornee komnaktHoe u craboe ckonneHne NGC
2158. OHO MMeeT pasmepsbl Bcero 5' n apkocTb 8.6m.

VIHTEpeCcHO OTMETUTb, YTO COBCEM PSAOM CO cKkomneHusmu Acnu n M35
NpoOXoauT NUHUA SKUNTUKMA - MNNOCKOCTU opbuTbl 3emnu. [lockonbky
BOONb Hee ABMXYTCA U apyrue nnaHetbl ConHevHon CucTeMbl, Bpemsi oT
BpPEMEHM MOXHO HabnoaaTb yAMBUTENBHOE MO KpacoTe 3penulle, koraa B
none 3peHnst BUHOKNS UNKU NOA30PHON TPYObl HAXOAUTCA ApKasi NnaHeTa u
OrpoMHOE 3BE3HOE CKOMJIEHNE.

NGC752

XoTta paccesHHoe ckonneHe NGC752 |, Haxopgsiweecsa B CO3Be3guu
AHgpomenpbl, He nonano B kaTtanor Meccbe M pedko yrnomuHaeTcs B
nobutenbckon nuTtepartype, Bragenbuam OGUHOKNEN obs3aTenbHO CTOUT
obpaTuTb Ha Hero cBOe BHMMaHuMe. JTO pacCcesiHHOe CKOMieHue ¢




WHTEerpanbHOW HpKOCTbIO 5.7m wumeet
ctonb Gonbwue pasmepbl  (okono 1
rpagyca vnv gBa nyHHbIX AMcka) U Manyto
NOBEPXHOCTHYIO APKOCTb, 4yTO
HanoMunHaeT cnabocBeTALwmMIAcS
TYMaHHbIN LWap.

CkonneHne cocTout npumepHo wu3 60
38esag 9 w10 BeEnNUYMHbLI, MOYTU
paBHOMEpPHO pacnpeneneHHbIX B
NpOCTPaHCTBE, W ydaneHo OT Hac Ha
pacctosHne 1300 cB. neT. [lockomnbKy
CKOMMNEHNEe OYeHb MPOTSXKEHHOE U MMeeT
HebOonbLUYIO MOBEPXHOCTHYK SIPOCTb, €ro
ny4we HabnogaTtb B 6€3MyHHbIE HOYM.

M7

M7- ogHO 13 cambIX KpYMnHbIX paccesiHHbIX
CKOMMNEHWMN, XOpOoLlo BMOHOE
HEBOOPYXXEHHbLIM M1a30M, PacrnonoXeHo B
"xBocTe" cos3ee3gua CkopnuoHa. OHo
umeeT yrrnosble pasmMepbl nopsigka 1,3
rpagycoB U CYMMapHYHo ipKocTb 4.1m. 370
ckonneHwne 6bIno nseBecTHo elle Knasguio
Mronometo. Ckonnexnve coctout u3 80
3Be3[, ydaneHHO OT Hac Ha paccTosHue
800 cB. netr ” nNpPOTAHYNoCb B
npoctpaHctee Ha 18 cB. net. [lpu
HabnogeHun BOOPY>KEHHbIM rnasom
CKOMnneHne HanoMuHaeT no hopmMe KpecT.
Kanb, 4TO 3TO NOWUCTUHE BENWKOMENHOEe CKOMMeHue [OCTYMHO
HabMnAEeHUSIM TOSBKO B HOXKHbBIX LUMPOTAax Hallen CTpaHbl.

M34

B cosBesgun [lepcesa ecTb ewe OAHO
3amMevaTenbHOe paccesiHHOe CKOMneHue,
BMOMMOE B SICHble HOYM HEBOOPYXKEHHbLIM B
rmasom npumepHo B 5 rpagycax 3anagHee |
3Be3abl Anronb (Beta lMepces). OHo umeeT
yrnoBble pasMepbl 0Oonblle  BUOAUMOIO |
anametpa JlyHbl (35') u sApkocte 5.5m, |
Mo3TOMY XOpOLWO Habnwgaemo B camble
CKPOMHbIE MHCTPYMEHTbI. OCHOBHYH YacTb
ckonnennss obpasywT 26 3Be3n 7.4-9m,
pa3bpocaHHbIX Ha nnowaau okoro 20' B




BYA€E BErMKONEenHoro 3Be3HOro AoXas. B 4encTBuTensHOCTH, CKonneHune
yoaneHo oT Hac Ha paccTtosiHue 1400 cB. fieT M 3aHMMaeT NPOCTPAHCTBO
OnameTtpom 14 cB. ner.

NGC6633

[doctaTtoyHO OoOnblLUOE CKOMneHve B
3meeHocue, MOYTM Ha rpaHuMue C

co3Be3anem 3men. Bbnarogaps |
3HauuTenbHbIM  YrMOBBIM  pa3mepam
(amameTp JlyHbI) " BbICOKOMY

nHTerpanbHoMmy 6necky (4.6m) xopoLuo
HabnogaeTtcs B 6uHOKNb 7x50. [ioxnHa
OAMHaKoBbIX NO dpkocTu 3Be3n ( 8.5m)
cKonneHusi obpasyet BbITAHYTbIV
TPeyronbHWK-KNMMH. Bcero B ckonmeHun |
HacuuTbiBaeTcsa okono 30 3Be3s.

M39

Ewe ogHo kpynHoe (32') u apkoe (5.2m)
paccesitHHOE CKOIJieHne, pacrnofioXeHHoe
B 6oraTton 3Be3gamu obnactu MnevHoro
nytTn 2-mMsa rpagycamu 3anagHee 3Be3fbl
M2 Iebegsa. Oxkono AByX [OeCATKOB
SAPKNX 3Be3[ cKkonsmeHust oT 6.6 go 9.1m B
dopmupytoT PaBHOCTOPOHHUIN §&
TpeyronbHuk. CKonneHne yaaneHo OT Hac [
Ha pacctosHune 800 cs. net. Bcero B[Sl
CKOMMEeHWM amametTpom 7 CB. neT |

HacuuTbiBaeTcs okono 30 3Be3s.

M11

OOHO M3  MHTEpecHeWWwux U  cambiX
boratbix 3Be3gamu paccesiHHbIX
ckonneHun Heba, ykpaluaroLiee KpOXoTHoe
cosgesgue LUut. Ero 6e3 Tpyaa MOXHO
oTbiCckaTb B MOMyTopa rpagycax toro-
BocTovyHee Betbl LWuta (4.22m). Ha
obnactn HebBa ¢ yrnoBbiM avametpom 20'
pacnonoxeHo okono 2900 3Be3g C
MHTEerpanbHeiM ©Oneckom 6.3m. Yxe B
OVHOKIIb Ha 4nCTOM Hebe  MOXHO
3aMeTUTb  XapakTtepHyilo  V-obpasHyto
bopMy CKOMMEeHUs, KOTOPYIO BblAatoLWMNCs
HabnogaTens npowsnoro agMmupan Cmuar




CpaBHMBan ¢ NoneToMm AuKMx yTok. [1o3aToMy ckonneHne nMmeeT elle ogHo
Ha3BaHue - "JleTAwas ytka". CkonneHne yganeHo OT Hac Ha JOCTaTOYHOM
paccTtosaHun - 6000 cB. neT.

[Mo3HaKOMMBLUNCE C 3TUMU CaMbIMU SIPKUMU U KPYMHBIMUA PacCestHHbIMU
CKOMIEHUsIMM ceBepHOro Heba, BnaaenbLbl OMHOKNEN U NOA30PHLIX TPYO C
anameTpamn obbekTmBoB 50MM M Goree MOryT nNepenTn K U3ydeHUro
Oonee cnabblx M ManeHbkux ckornneHun. lMouck un HabnwgeHne ux
noTpebyoT HEKOTOpOro onbiTa, YTO cAenaetr cam npouecc 6Gonee
WHTEPECHbIM U 3aNOMUHAIOLLMMCS, a pe3yrnbTarT - 6ornee LeHHbIM.
bnarogaps  OrpoMHOMy  pas3HOOOpasuio  oyepTaHui, HabntogeHue
paccesiHHbIX CKOMMEeHUN npeacTaBnsieT cobol OYeHb YBIeKaTeslbHbIN
npovecc.

Cnimcok Hanbonee ApKMX U UHTEPECHBLIX pacCesiHHbIX 3BE34HbIX CKOMMEHWUNA,
OOCTYMHbIX HAOMOAEHNSM B OMHOKIMb UM NOA30PHY0 TpyOy, NpeacTaBneH
B Tabnuue Huxe.

Cenvac B NanakTunke HacunTbiBaeTcs 6onee 1200 paccesiHHbIX CKOMMEHNNA,
M3 KOTOpbIX OKOMO 70 OOCTYMHO B CEBEpHbIX LIMPOTax JoOUTenbLCKUM
HabnogeHnsaM B OMHOKITb Y MOA30PHYHO TPYOYy.

LLapoBbie ckonneHus

B oTnuune oT paccesiHHbIX CKOMMEHWN, LIApOBble 3Be3AHble CKOMMeHUs!
BCerga MMeET NpaBuIbHY, AEWCTBUTENbHO  LapoobpasHylo dopmy.
BcrneacteBne OrpoMHON yhaneHHOCTM OT 3emiuv, daXe camble sipkue Wt
KPYMHblE LUAPOBLIE CKOMIMEHUS MMEKT Hebornblune YrioBble pasMepbl.
Moatomy, B GMHOKMb OHWM HEe paspellalTCsi Ha OTAernbHble 3Be3abl U
BbIMMSAAAT TYMaHHbIMU NSTHAMW.

JNIMWwb camble KpyMHble U3 HUX paspeLlarTcs Ha 3Be3dbl Npy HabnaeHun
C [OCTaToyHbIM  yBenuyeHueM. [loaToMmy, LIapoBble  CKOMJSeHus
npegnoytutensHee HabnwogaTe B CWMbHble MOA30PHbIE TPy6bl U
Teneckon.l.

M13

Camoe sgpkoe u notomy nonynsipHoe §
LapoBOE CKOMJleHne ceBepHoro Heba -
M13, Haxogutca B 2,5 rpagycax loxHee
3Be3abl Hio Mepkyneca.

OHO 3aMeTHO p[axe HEeBOOPYKEHHbIM
rmasom B Buge cnaboro TymMaHHOro
NATHaA, HO YXe B XOpowuh OUHOKIb
npeacTtaBnsieT cobon HesabbiBaemoe No
KpacoTe ckonneHune CcBepKatoLemn
3BE34HOW Nbinn.

M13 wmeeT yrnosble pasmepbl YyTb




MeHee Aaucka nyHsl - 23', 1 ApKocTb 5.8m.

CkonneHnue coctont 13 300 000 3Be3q M yaaneHo OT Hac Ha paccTosiHue
25000 cs.. ner.

B Teneckon nnu noasopHyto TpyOy ¢ 60nblWNM YBENTMYEHMEM U ANAMETPOM
00beKkTMBa Ha (poHEe CKOMMEHUsI CTAHOBUTCS 3aMeTHa HEeOOHOPOAHOCTb B
BMOEe HEeCKOSbKMX LienoYvek 3se3, HanomuHatowas no gpopme nponennep.
Kctatn, B TOM e co3se3aun, 7 rpagycoB ceBepHee 3Be3abl [1n Nepkyneca
pacrnorfioXeHo ewe OAdHO LapoBoe ckonneHne - M92. OHo cnabee un
MeHbLe M13, Ho Takke nerko HaxoguTtcs B GUHOKNb.

M5

BTopoe no apkocTu WwapoBoe cKomnneHue
ceBepHoro Heba - M5, Haxogutca B 20
YyrMoBbIX ~ MUHYTax  CceBepo-3anagHee
nepemMeHHoOM 3Be3dbl NPUMEPHO MSATOMN
BEMNYMHBI C HOMepoM 5 no katanory
dnemcTtnga B co3sesgum 3memn.

B OGMHOKNb OHO HamoMuWHaeT Mo dopme
rofioBy KOMeTbl. 3TO OOHO U3 CaMbIX
CTapbIX LUApPOBbIX CKOMSeHWMN [anakTukm,
umerowee Bodpact 13 wmnpa. ner.
CkonneHune umeeTt yrnosov gnameTp 17.4'
n sapkocTb 5.6m. bByayuu yganeHHbim OT
Hac Ha pacctosHue 23 000 cB. neT, OHO pacnpegeneHo B obnactu
npocTpaHcTBa ¢ guameTpom 130 cB. nerT.

M4

Moxanyn, camoe KpyrnHoe LlapoBoe
ckonneHne CEBEPHOro Heba, M4
HaxoauTca psgoM co 3Besgon Anbda
CkopnuoHa. OHO UMeEeT yrroBown guameTp
26' (auck JlyHbl) n sipkoctb 5.6m. [Mpu
xopowen noroge M4 MOXHO yBUAETb
HEBOOPY)XEHHbLIM Ma3oM. Yxe B OMHOKIMb

CTaHOBUTCA 3aMeTHa YHUKarnbHasa
HenpaBuiibHaA CTPYKTYypa da4apa
CKonneHunA.

M4- camoe 6nu3koe K Ham LIapoBOe
ckonnenne. OHO yaaneHo ot ConHua Ha
paccTosHue 7 TbIC. CB. neT. JIMHenHbIN anameTp ckonneHna - 55 cB. neT.
Ecnn 6bl He oGnako MexX3Be3OgHOW Nbinu, Haxoasuweecs mexay M4 un
ConHuem, 3To ckorneHne Obino Obl, BO3MOXHO, CaMbIM SIPKUM U KPacuBbIM
obbekToM Heba.



M3

B cosBe3gun [OHYME ncbl, NOYTM Ha
rpaHuue c¢ Bononacom wn Bonocamu
BepoHukuy, pacnosioXeHo LapoBoe
ckonnexHne M3. OHO uMeeT JOCTAaTOYHO
Oonblive yrnoeble pasmepbl -16.2' 1
ApkocTb  6.2m. [loCKOMbKy cKonneHue
COCTOMT M3 NOMYMWUNNUOHA 3Be3[, OHO
BbIMAAMT OYEHb MMAOTHbIM, C TPYAOM
paspeLuaeTcs Ha 3Be3abl " B
WHCTPYMEHTbI C  Manon aneptypown
HabngaeTcss Kak MSArkO CBETALLMACS
wap.

M15

Ewe Oonee nnotHoe ” KOMMNAKTHOE
WwapoBoe ckonneHue - M15, HaxoanTcsa B
4 rpagycax ceBepo-3anagHee 3Be3fbl
AncunoH [Meraca. 3To 0OHO M3 caMbIX
NMOTHbIX LWApPOBbIX  CKOMIIEHWN B
[ManakTuke. ApkocTb ckonneHus - 6.2m,a
yrnosoun guameTp - 12,3".

M22

Ewe opgHO  OoCTOMHOE — BHUMaHWUS
LwapoBoe ckonrneHme - M22 |, HaxoguTca B
I0kKHOM co3Be3gun Ctpenbua. Nockonbky
ero apkocTtb 5.1m, a yrnosown aunameTp
YyTb MeHble pagucka JlyHbl (24"), M22
3aMETHO [aXe HEBOOPY>XEHHbIM rfa3oM.
BnusocTb K akNUMNTMKE NO3BONSET NUHOraa
HabnwgaTb STO LIApOBOE CKOMMeHWe B
COeQIHEHUU C NriaHeTaMu.

CkonneHve ypaneHo ot ConHua Ha
pacctoaHne 10 Tbic. CB. neTr U
pacnpefgeneHo B obnactu guameTpom 65
CB. ner.

Bcero B lNanaktuke oBHapyXeHO OKOMo
nonytopa COTEH 3Be3[0HbIX CKOMMNEeHUN,
MeHee 30 M3 KOTOpbIX [OOCTYMHbI
HabnwaeHusiM B CeBEPHOM MofnyLwapum B
WHCTPYMEHTBI C HeBoNbLUMMYK anepTypamu.




AcTepusmbl

Momnmo hmsmyecknx cCBA3aHHLIX Mexay COOO0K 3BEe3aAHbIX CKOMMEeHUNn,
CYLLIECTBYIOT U CNyyanHble CKOMneHus 3Be3q B HebonbLunx obnactsax Heba
- actepusMbl. Camn no cebe oHM He NpPeAcTaBnsalT Kakon-nmbo HayqHbIN
WHTEpEC 1 Yallle BCEro He YNoMUHaKTCA B aCTPOHOMUYECKON nutepartype.
Boobuie roBopsi, acTtepusmMoM MPUHATO HasbiBaTb rpynny 3Be3d, Mo
pasmepamMm MeHblle OObIYHOro CO3BE3aUS, WMELY0 COOCTBEHHOE
WUCTOPUYECKM CITOXKMBLUEECS HA3BaHWE M HarnoMuHawwyi Mo dopme
XOPOLLUO U3BECTHbIE 3EMHbIE MPEAMEThI.

Hanbonee yacTto ynommHaemble actepuambl: [Magbl B co3Be3gumn Tenbua,
lonosa [oproHbl B cossesann [lepceq, [onosa [lpakoHa B cosse3gumn
IpakoHa, Keagpart lNeraca B co3Be3ausix MNeraca u AHgpomeapl, Ocnsarta B
cosgesaum Paka, [Mneagbl B cosse3gun Tenbua, [losc OpuoHa B
co3e3agnn OpuoHa, CeBepHasa Puiba B co3se3gun Puib, HOxHas Puiba B
co3e3ann PuIb.

Ho cpeaou nwobutenen nonynsipHbl MOUCK M HaBNIOOEHUA KOMMAKTHbIX
acTepu3MOB - XapaKTEPHbIX Y30POB 13 3Be3[, Yallle BCEro pacnonoXeHHbIX
Henoaaneky OT XOpOLUO M3BECTHbIX 00BHEKTOB Heba.

Apkun  npumep Takoro acTtepuama - 3Be3gHad rpynna  “Bewanka’,
pacrnonioXXeHHas B NATUM rpagycax toxkHee 3Be3abl Anbda Jlucmyku, Ha
rpaHuue ¢ cospesamem Crtpena. Lectb 3Be3q 61 U 71 BENUYMHBI 3TOMO
actepuamMa obpasytoT NpPAMYI0 NMHUIO ANMHHON B 2° 45') a elle 4 3Be3abl -
KPHOYOK, YTO B CyMME HaNOMWHaET KOHTYypbl Bewanku. OTOT acTepusm
Takke nssecteH kak 399 KonnnHaepa n CkonneHue bpokuu.

B camom uUeHTpe acTepuama HaxoguTcsi Hebornblloe paccesiHHoe
ckonneHne NGC 6802 c sipkocTbto 8.8m 1 paamepamu okoso 3'.

Ewe oauH wusBecTHbln actepu3m 6GepeT Hayano M3 [OBOSMbHO SPKOro
paccesiHHoro ckonneHns NGC 1502, pacnonoXeHHoro B CO3Be3auu
Kupadga. Llenouka HedApkuMx 3Be3q NPUMEPHO 7-8M BeNUYMHLI, cpeam
KOTOpbIX “3aTecanucb” ABe ApKUX 3Be3dbl 5-6m, obGpasyeT AOCTaTOYHO
POBHYIO NNHWUIO - Tak Ha3biBaeMbIn “Kackag Kambna”.

Ewe oamH 3amevaTenbHbin actepusm - “ManeHbkas Koponesa”,
HaxogouTca B OOHOM rpagyce 3anagHee y (Xv) OpakoHa. 3ta rpynna us 5
3Be3 7-8 BenuunHbl obpasyeT nogobue kopoHbl. C Apyron CTOPOHbI, STOT
acTepuam HarnoMWHaeT CUNBbHO YMeHblLUeHHOe co3Besane Kaccmoneu, unm
oykBy “W”.

B npuHuune, kaxabid nobutens acTpoOHOMUU MOXET MNpPOSBUTL Cebs,
Hanaa KpacuBbli acTepusM M [aB €My 3arnoMUHAloLWeecsi HasBaHue.
Bo3smoxHo, 4TO Haubonee ygauvHble M3 HUX MPUXKMBYTCA U HaBcerga
OCTaHyTCS B NMOBUTENLCKON TEPMUHOMOTUN.

TymaHHOCTH

XoTd Ha nepBbli B3rNs4 3TO MOXET MoKasaTbCsd HEBEpPOATHbIM, HO



NPOCTPAHCTBO MexXay 3Be3fgamu He nycto. OHO 3anosfIHEHO ra3oM U Mbibio
- ocTaTKaMu B3pbiBa CBEPXHOBbIX, 3aBEPLUMBLUMX CBOW XXM3HEHHbIA LMKI
3Be3[, U NepBMYHON MaTepuun - BOAOPOAA, N3 KOTOPON chopMMpOoBanoch B
CBOe BpeMsi Bce MHoroobpasune Habntogaemon BeceneHHon.

Bcnegctere B3aMMHOMO TAFOTEHWs, Mbiflb U ra3 Mectamu cobupatTcs B
OO0CTaTO4YHO MOTHblIe 06pa3oBaHms - ra3onbinieBble 06aka.

Mbl yxXe BCTPETUIUCb C YNOMWHaHUEM O HUX NPWU M3yvyeHun ¢ MneyHoro
NyTU N pacCcesHHbIX CKONMEHUN.

TyMaHHOCTM pa3nuyaroTca No BHELLUHEMY BUAY U COCTaBYy.

TeMHble TyMaHHOCTU - MAOTHblE rasonbineBble obnaka, AOBOMbHO 4acTo
BCTpevaroLumecs BAornb Bcero MneyHoro nytu, He NponyckawT A0 Hac ceBeT
pacrnonoXeHHblX 3a HUMXM 3Be34 W MNO3TOMY BbIMAAAT  TEMHbIMU
obractamMmn Ha ApKoMm 3Be3HOM (DOHE.

Mol yxe ynomuHanu bBonblion nposan, pasgensoowmnn MneyHbln nyTb B
cos3pe3aun Jlebensa Ha aBa pykaBa.

B 1.5 rpagycax 3anagHee 3Be3gbl Mamma Opria pacnonoxeHa TemHas
TymaHHoCcTb bapHapg 143, BnepBble KaTanornsnpoBaHHas W3BECTHbLIM
aCTPOHOMOM W OAHW U3 nepBbIX acTpodoTorpados bapHapaom B Havane
MPOLLIOro Beka.

OHa cocTouT Kak 6bl 13 AByX "gonek” ¢ obLWmMM yrinoBbIM AMaMeTPOM OKOSO
40'. TymMaHHOCTb MOXHO Habnogate B BUHOKNb UNKU MOA30PHYIO Tpyby €
HebonbLUMM YyBENUYEHMEM B CaMble SICHble HOYM, KOrda XOpoLlo BuAeH
rnasom MneuHbin nyTb.

[asonbineBble obnaka MOryT oTpaxaTb CBET ropsdmx MonoAblx 3Besf,
pacnonoXeHHbIXx nobnusoctn. B TakoM cnyyae Takne TyMaHHOCTU
HasbIBalOTCA OTpaXaTesnbHbIMW. TUMWYHBIA  NPUMEP OTpaXaTenbHOM
TyMaHHOCTM - ronyboBaTasd [AbIMKa, OKyTbiBalollas 3Be3dbl CKOMJEHWs
Mnesagpl.

Ewe oguvH TN TyMaHHOCTEM - 9MMWUCCUOHHbIE. [@3 SMUCCUOHHbLIX
TYMaHHOCTEN MornowaeT ynbTpadroneToBoe MU3Ny4YeHUEe OKPYXatoLmX
3Be3q W nepeusny4aer ero B BMAMMOM AuanasoHe. [nasy Takue
TYMaHHOCTU  KaXyTcsl  3eneHoBaTbIMW,
TOorAa Kak Ha dotorpadusax OHU BbIrMA4AT
KpacHbIMW1 BcrieAcTBuMe npeobnagaHus B §
Takux TYMaHHOCTSIX BoAopoda, ANuHa
BOJTHbI KOTOPOr0 M COCTaBMSe€T OCHOBHYIO
OOMo B OOLEM M3NYYEHUN 3MUCCUOHHBIX
TYMaHHOCTEN.

M42

Camas sipkasi SMUCCMOHHasi TYMaHHOCTb -
M42, Haxopswasica B "me4de" OpuoHa,
BMOHA HEBOOPYXXEHHbIM rnasom. [pwu




HabnogeHun B OuHOKNb bonblwas TymaHHocTe OpuoHa BbIFNAAUT
cBeTAWMMca obnakom B dopme "6aboukn”, OKpyKalLWuMm ropayme
mMornogble 3Be3abl Tpaneunn OpuoHa (kpaTtHasi cuctema Teta OpuoHa).

M8

Takasa xe No pasmepy TymaHHOCTb M8,
BMAMMas HEBOOPYXXEHHbIM rnasom,
pacrnonoxeHa B co3se3gum Crpenbua.
OHa pasgeneHa TEMHOW TYMaHHOCTbIO
"[laryHa", KOTOpyl MOXHO pasnuunTb B
WHCTPYMEHTbI C anepTypoh He MeHee
70MM. B ueHTpe TyMaHHOCTU HaxoguTcs
paccesiHHoe ckonneHne NGC 6530 wu3
NonycoTHM MonoAbiX 3Be3d, BUANUMOE B
OMHOKIb.

TymMaHHOCTb MMeeT YrnoBble pa3mepbl
npumepHo 90'x40' 1 apkocTb 6m. BmecTe
CO CKOMMeHneMm, TYMaHHOCTb yaarneHa oT Hac Ha paccTtodaHune 5200 cB. net
N UMeeT NuHenHble pasmepbl 140x60 cB. neT.

NGC7000

AcHbiMM  TeMHbIMM HoYamu nesee 3Be3abl [leHeb (Anbda Jlebens)
HEBOOPYXEHHbIM MNa3oM BuaHa Ha ¢oHe MnedHoro nytn auddysHas
TymaHHocTe NGC7000, HanomuHatowas no gopme pbiGONOBHLIN KPHOYOK.
B 6vHOKNb ¢ 6onbLMM OBBHEKTMBOM M MarnblM yBENUYEHMEM TYMaHHOCTb
npuobpetaer ouyeptaHuss CeBepHo AMepuku, 3a 4YTO M nonydumna
OAHOMMEHHOEe npo3BuLle. TeMHast TymaHHocTb, npugarwas NGC7000
XapakTepHyto oopmy, nonyyunna HassaHue "MeKkcukaHCKu 3anus”.
TymaHHOCTb umeeT yrrnoBble pasmepbl 120'x100' n yganeHa oT Hac Ha
paccTtosaHne 1600 cB. nerT.

Ewe oOWH o4yeHb npeAacTaBUTENbHBIM KAacc TyMaHHOCTEM wMeeT
OO0BOJSBbHO HeobblyHOE Ha3BaHue nnaHeTapHble TYMaHHOCTW.
MnaHeTapHble TYMAHHOCTN HE MMEIKOT HMKAKOro OTHOLLEHUS K nraHeTam u
nnaHeTHbIM cuctemam. lNpu HabnogeHun ¢ BOMbLIMM yBENUYEHUEM OHMU
HaNOMWHAIOT AMUCKM NMaHeT, 3a YTO U NOMNy4YUnnN Takoe Ha3BaHue.

Ha 3akniounMTenbHbIX — 3Tanax 9BOMNKOUUM HEKOTOpble KracChbl 3Be3f
nocTeneHHo cbpackiBaloT BHELUHME CNOW BELLeCcTBa, KOTOopble MeASieHHO
pacLIMPSIOTCA U CBETATCS 3a CYET U3NYyYeHUs LeHTpanbHbIX 3Be3[.
OOGbIYHO LEeHTpanbHble 3Be3dbl MraHeTapHbIX TYMaHHOCTEW HEeOOCTYMHbI
HabnogeHnsaM B cnabble MHCTPYMEHTHI.

M57

Moxanyn, camas n3BecTHas nnaHeTapHas TymaHHocTb M57 pacnonoxeHa



nocepeanHe mexay 3sesgamu beta n Namma Jlupbl. B nogsopHyto Tpyby
OHa BWAHA TYCKMbIM OBafbHbIM AWCKOM, MO AvMameTpy 4yTb Oornblue
KOnutepa.

Tonbko B npubopbl ¢ gvameTpoM obbekTmBa He MeHee 70-80mMm npu
yBenuyeHnn ot 30 kpaT ACHbIMW BE3NyHHbIMM HOYaMM MOXHO 3aMeTUTb
TEMHbI NpoBan B LeHTpe TYMaHHOCTU, AenatoLwmin ee NoxXoxXen Ha KonbLo.
TymaHHOCTb umMmeeT yrnoBble pasmepbl 1.4'x1'" u gapkoctb 8.8m. OHa
yoaneHa ot ConHua Ha pacctosiHue 4100 cB. net. K cnoBy, TymaHHOCTb
npoAomkaeT pacLLUMpATLECHA CO CKOPOCThIO NpuMepHo 1" B cToneTue.

M27

Bonee nerko JOoCTynHas "
3anoMuHaroLascs nrnaHeTtapHas
TYMaHHOCTb M27 HaxoguTtca B
cosse3ann JIcuykn, NoyTn nocepenuHe
mexay Anbgon [OenbcuHa n beton
Jlebepns.

B Hebonbwwne  UWHCTPYMEHTbI  OHa
BbIrMAOUT OBOWHOMW, 3a 4TO nony4duna
HasBaHue "aHTenb". B
OEenCTBUTENbHOCTU, OHA CKOpee Nnoxoxa
Ha BbICTPO BpaLLaLLMNCA BEHTUMNATOP.
TymMaHHOCTb UMeeT YyrnoBble pasmepbl
8'x5.7' n apkocTb 7.4m. PacnonoxeHa oHa OT Hac Ha pacctoaHum 1 TbIC.
CB. ner.

NGC7293

Camasa npoTshkeHHass u 0Onu3kass K HaM MraHeTapHas TyMaHHOCTb
NGC7293 HaxoaunTcs psigom co 3Besgon MincunoH Bogones. OHa yaaneHa
ot ConHua Ha paccTosiHue Bcero 450 cB. neT, BCNEeACTBME Yero 3aHMMaeT
Ha Hebe obnacTb ¢ yrnoBbiM guameTpom 41'. [octatouyHo 6Gonblias
SIPKOCTb TYMaHHOCTU - 6.3m, genaet ee OOCTYNHOW Ansi HabnwaeHwuh B
XopoLume BUHOKNN 1 NoA30pHbIE TPYObLI C AMamMeTpoM OObEKTUBA HE MEHEE
50mMm.

B kOHUE XW3HEHHOro LMKMNa HeKoTopble TshKenble 3Be3dbl BCMbIXMBAKOT B
BME HOBbIX N CBEPXHOBLIX. B pe3ynbTate, HEKOTOPbIE U3 HUX MOSTHOCTLIO
paspyLUaloTcs, pa3MeTaB BELLECTBO B OKpyKatoLLlee NpOCTPaHCTBO.

B nocneactBuu, boratoe TshkenbiMU 3NEMEHTaMM BELLECTBO CBEPXHOBbIX
CTaHOBUTCA OCHOBOM pAnisi obpas3oBaHUSA 3Be34 HOBbIX MOKOMEHUA WU
NPOTOMNJTAHETHBLIX ANCKOB, M3 KOTOPbIX 3aTeM hOPMUPYHOTCSA NNaHEThI.

M1

TyMaHHOCTK, SABNSOLWINECS OCTaTKamMy B3pbIBOB CBEPXHOBbIX, TaKke
OOCTYNHbI NOOUTENBCKMM HabnogeHusm. Camas u3BecTHast U3 HUX -



"KpabosuagHas TyMaHHOCTL" M1,
pacnonoxeHa psgoM co 3se3fon [3eta
Tenbua.

TymaHHOCTb HamomMuHaeT no cdopme
naHuupb Kpaba, 3a 4YTo 1 nony4una ceoe
HasBaHue.

[ocTtosepHo YCTaHOBIIEHO, yTOo
KpabosunaHas TYMaHHOCTb
obpasoBanace B 1054r. B pesynbraTe
BCMbIWKM cBepxHoBoW. OHa yganeHa ot
Hac Ha pacctosiHne 7 TbiC. CB. neT,
nmeeT gmameTtp nopsgka 10 cB. net um
NOCTOSIHHO pacLmpseTcs B
npocTpaHcTBe co ckopocTbio 1100 km/c.
B ueHTpe TymMaHHOCTM HaxoguTca nynbcap ¢ nepuogom nynscaumm 0.033c,
B KOTOpPbIV NpeBpaTtunack cBepxHoBasi. [lepemeHHasi 3sesga CM Tenbua, ¢
KOTOPOW OTOXAECTBNSETCS nyrnbcap, nameHseT 6neck ¢ 14.4m go 17.7mn
HedoCTynHa Bu3yanbHbIM HabmogeHnsam. Cama TyMaHHOCTb umeeT
yrnoson gnametTp 6' n apkoctb 8.4m.

ManakTukmn

HaBepHoe, camMbiMM WHTEPECHBIMM W B TO X€ BpeMs TPYAHbIMU AN
BM3yalnbHbIX HabrnogeHun obbekTamu Heba SABMATCS ranaktukm -
rMraHTCckue 3Be3fHble CMCTEMbI Bpode Hawero MneyHoro nyTu.

OTn 3Be3aHble ocTpoBa B GesrpaHuMyHoM BceneHHOM yaaneHbl OT Hac Ha
MHOrMEe MUIMIMOHBLI U Jaxe Munnuapgbl cBeToBbiX neT. Kak u MneyHbii
nyTb, OOMbLUMHCTBO ranakTuk MMEKT pa3mepbl B AECATKM COTHM ThicaY
CBETOBbIX MET U COCTOSAT M3 AEeCATKOB MUNNuapaoBs 38e3.

CgeT 3Be3[ Janekux ranakTuk NeTuT K Ham CTOMb [OSTO, YTO B MOMEHT,
Korda OH [ocTuraeT Hawux rnas, 9TU 3Be3dbl YXe MOryT u He
CyLLIeCTBOBATb.

ACTPOHOMBI BbIAENAT TPU OCHOBHbIX TWMa ranakTuKu: CcrnuparnbHble
(obosHauvatoTes bykBon S), annunTtuyeckme (E) n HenpaeunbHbie (Ir).
CnupanbHble ranakTuku npeacTaBnsoT cobon CMMOCHYTbIE
anmckoobpasHble CUCTEMbI C LEeHTparnbHbIM cdepuyeckum sgpoM U
crnvpansmMu, ucxogawmmm m3 Hero. K aTomMy Tuny OTHOCUTCA M Hawa
Manaktvka. CnupanbHble ranakTukM noapasgensiTcs Ha noaTtunbl B
3aBMCMMOCTM OT PasBUTOCTM CNMpanbHON CTPYKTYpbl. Y ranaktuk nogrvna
SO0 cnupanu Boo6LLe He 3aMeTHbI, a ranakTukyM nogTnna Sc MMerT LUMPOKO
pa3bpocaHHble, ANVHHbIE U CUIMbHO pPacKpy4YeHHble CnupanbHble pykasa.
MoMMMO OBbIYHBIX CNMpanbHbIX FanakTuK, CyLEecTBYIOT ChnvpasbHble
ranakTuku ¢ nepemblykon ("6ap"). Y HUX cnvpanu HaunHalTCca He u3 saapa,
a N3 KOHLOB MEepeMbIYKM, Mepecekaollen sapo. Takme ranaktuky Takke
nogpasaenstoTtcs Ha nogTunel (SBa,SBb,SBc).



annunTuyeckne ranakTukn npeactaBnaiT cobowm no copme annuncous
BpaweHnsa (kak mav gnst urpbl B perbu). B 3aBMCMMOCTM OT CTeneHu
"CAMOCHYTOCTK", ANNUNTUYECKNE TanakTUKM Takke noapasgendlTcs Ha
noatunbl. EO-ranaktvka npaBunbHOM cdepudeckon dopmbl. CuUnbHO
CNIIIOCHYTBIE ANNUATMYECKMEe ranaktuki nogtuna E7 ckopee noxoxu Ha
cnuparnbHble ranakTukn, Bugumele ¢ pebpa.

Maccbl anAMNTUYECKUX ranakTUK CUMbHO Pa3HATCSA: OT MUIITTMOHHBIX JONen
00 MHOMMX COTeH mMacc [ranakTuku.

B dhopme HenpaBunbHbIX ranakTuk He NPOCNEXMBaeTCs kKakon NMbo veTkom

CTPYKTYpbl. [lpumMepbl HenpaBWMbHbLIX FanakTUK - CAYTHUKKM Hallen
[anakTunku, Bonblioe n Manoe MarennaHoBbl obfiaka, BUOAUMbBIE B HOXXHOM
nonywapuu.

BcnepctBne  konoccanbHoro  yganeHuss ot COMHEeYHOM  CUCTEMB,
OOnbLUMHCTBO ranakTUK Ha 3Be3gHOM Hebe HacTonbko cnabbl, 4TO
OOCTYMHbI HABNOAEHUSM TONbKO B AOCTAaTOYHO KpYrMHble Nniobutenbckme
NMHCTPYMeHTbI. K ToMy ke, BcrieacTeMe MOrfoLeHnst cBeTa MeX3Be3aHbIM
rasom W NbiNbto, ranakTnki BoobLLe He BUAHbLI B o6rnacti MneyHoro nyTu.
Ho Heckonbko GrM3KMX K HaM ranakTUK Bce-Taku OOCTYMHblI HabnoaeHusam
B OUHOKIb.

M31

B nonytopa rpagycax k 3anagy oT 3Be3abl Hio AHgpomegbl 30pkui rnas
MOXET 3aMeTUTb CBETNOE TYMaHHOe NATHO. B BMHOKMb XOPOLLO BUAHLI €ro

Puc. 8. lNanaktuka M31 B AHgpomege — spyaviluMn NpeacTtaBuUTeNnb 3TOr0 Kriacca
06bekToB Ha ceBepHoM Hebe. ABTop cHMMKa: Jim Solomon (www.saratogaskies.com)



BbITSIHyTasa pbopmMa 1 oKpyrroe s4po.

910 TymaHHocTb AHgpomeabl (M31) - Gnwkanwasa K Ham crvpanbHasi
ranaktvka. OHa HaxoguTCcsa OT Hac Ha paccTosHuMM "Bcero” 2.3 MunnoHa
CBETOBbIX NET.

lMepBoe NUCbMEHHOE ynomMuHaHMe 06 3ToM 06bekTe Heba obHapyXeHO B
pykonucu Bblgatoweroca apabckoro actpoHoMa Anb-Cydpum (903-986 rr.
H.e.) OH Ha3bIBan ee ManeHbLKUM 0bnayvkom.

XoTa B HEBOMbLLOW MHCTPYMEHT HabnogaeTca Nullb LeHTpanbHas 4acTb
ranakTvku c yrrnoBbiM pa3mepom Oonee rpagyca, Ha camMOM [ene oHa
noytn B Tpu pas3a bonblie M 3aHMMaeT Ha Hebe obnacTb B 6 yrrnoBbIX
anameTpoB JlyHbl (178'x63").

PeanbHble pasmepbl M31 coctaBnsior 200 000 cB. nert, a macca
oueHuaeTtca B 300-400 mnpa. macc ConHua.

B nobutenbsckme MHCTPYMEHTBI MOXHO M He MbiTaTbes paspewnts M31 Ha
3Be3apbl. Jlnwb B 1923r. 370 BnepBble cymen caenatb OA4BUH Xabbn Ha
Teneckone ¢ auvameTpoMm 3epkana 2.5M. OH oTkpbin B M31 nepsyto
nepemMeHHylo 3Be3fy knacca uedeug M MO 3aBUCMMOCTM Mepuoaa
nsameHeHnss 6necka OT cBeTMMOCTM Yy Ueden CMOr onpeaenvTb
paccTosiHMe OO0 ranakTUKK.

Ha pacctosHun B nonrpagyca ot uUeHTpa M31 paxe B CKPOMHbIN
WHCTPYMEHT MOXHO pasnuunTb HEeOOMbLUYD SNMUNTUYECKYHO FanakTuky-
cnytHuk M32 (NGC 221), kctatu, oTkpbiTylo Lapnem Meccbe, koTopas
BbIMMAAMT Kak pasmbiTas 38e3ga 81 BenNuUMHbL. JTa ranaktuka knacca E2,
COCTOSILLAsA, B OCHOBHOM, W3 CTapblX 3Be3[, WMeeT dpkocTb 8,1m wu
yrnosble pa3mepbl 8'x6'.

Opyryto, ©onee KpynHyk ranakTuky-CnyTHUK TymaHHOCTM AHApomenbl -
M110 mnn NGC 205 , OTKpbITyl0 CEeCTpOM 3HAaMEHUTOro acTpoHOMa
Yunbava [epwenss KaponuHoi, 3ameTutb ropasgo crioxkHee. OHa
pacnonoxeHa B 1 rpagyce ceBepo-3anagHee sgpa M31. OJra
annunTU4YecKasl ranakTvka knacca E6p nmeet sipkocTb 8,5m n yrnosble
paamepbl 17'x10".

M33

Ewe ogHa 6nu3kas K Ham ranaktuka -
M33, TpeTbs no BennumMHe B MecTHOM
rpynne ranakTuk nocne Hawewn [anakTukm
n M31, Haxogutca npumepHo B 3.5
rpagycax 3anagHee 3Be3gbl Anbca B
cosBesgum  TpeyronbHuka .  XOTA
WHTerpanbHas SAPKOCTb ranakTuku
cocTaBnsieT 5.7m, BCneacTBMe OrpOMHON
NpoTsbkeHHocTn (71'x45"), M33 wnmeer
HU3KYIDO  MOBEPXHOCTHYD  SIPKOCTb U
cnabylo KOHTPACTHOCTb Ha 3BEe3HOM




Hebe. [MoaTomy, OHa MoxeT ObiTb OOHapyXeHa nullb OYeHb HACHLIMU
HOYaMu B OUMHOKIb C HEBOMbLUMM YBENUYEHNEM.

M33 oTHOCKUTCS K cnuparnbHbIM ranaktTukam nogtuna Sc u BugHa K Ham Kak
Obl "cBEpPXY", C CTOPOHbI OCW.

PacctosiHne go aT1on ramaktukm OKorio 3 MIIH. CB. NET, a €e JNUHENHble
pa3mepbl- 50 ThiC. CB. NeT (B ABa pa3a MeHbLUe Hawen [[anakTtukn).

Macca M33 coctaensiet npumepHo 10-40 mnpa. macc CornHua.

M51

B cosBesgmm [OHUMX nNCoOB Haxoautcs
O4Ha W©3 CaMbIX W3BECTHbIX ranakTuk
ceBepHoro Heba - M51, kotopon Jlopg
Pocc gan To4HO nogmMeyeHHOe HasBaHue
"BopoBopoT". OHa HaxoguTcs NpuMepHo
B 3 rpagycax ceBepo-3anagHee 3Be3fbl
OTta bonbLwon Megseaunubl, Nog NpsiMbIM
YIOM K JIMHWW, COEAVHSIIoWen ee co
3Be3non [lseta bBbonbwon Measeauubl
(Muuap).

OTa KpacuBasi cnupanbHas ranakTuka
n3BecTHa Hanuuvem cnytHuka - NGC
5195, ¢ KOTOpbLIM OHa coeuHEHa NePEeMbIYKOMN.

B HeBGonbLUOW MHCTPYMEHT 3Ta napa OBbIYHO BbIMMAAMT Kak ABE TYMaHHbIX
3Be3foykn. B ocobo scHble HouM Ha He 3acBeyeHHoOM Hebe B Tpyby C
anameTpom He MeHee 50 MM MOXHO pasnUuuMTb obLimMe KOHTypbl M51.
Apkocte M51 npumepHo 8.4m n yrnoBble pa3smepbl 11'x7', a ee CnyTHUK
UMeeT SpKOCTb 9.6m W ropasgo MeHbluMe YrioBble pasmepbl - 6.4'x4.6'.
M51 oTHoCUTCS K TUMNY ranakTuK Sc C pasBUTOM CTPYKTYpOW crnvpanen, a
NGC 5195 - k pegkomy TNy HenpaBuWIbHbIX ranakTuk (Pec).

OTta rpynna B3aMMOOEWCTBYWOLWMX ranakTUK ydaneHa OT Hac Ha
paccTosdHne 38 MIH. CB. NneT.

M81 n M82

B nonyTtopa rpagycax BOCTOYHee 3Be3fbl
27 BonbLuon Measeauupl (4.5m)
pacnonoxeHbl eLe ofHa 3HaMmeHuTas
ranaktuyeckast napa - M81 un M82. 3To
bonee pgocTynHble pAnsa  OUHOKNS W
noa3opHOM Tpyobl 06bekTbl, YeM M51. K
TOMY >X€, OHM HaxoAdsTCA B He3axoasewn
Ha Hawux wWMpoTax obnactm Heba wu
MOTyT Habng4aTbCsa KPyribIv rog,.

Apkocte M81 - 6.9m, M82- 8.4m.
Buanmble pasmepbl M81 coctaBnsioT




35'x14', a M82 -13'x3". He cmoTps Ha TO, YTO ApkocTb M82 Ha nonTopsbl 3B.
BENNYMHBI MeHbLUe YyeM y M81, 6narogaps MeHbLUMM YrIIOBbIM pasMepam
ee MOBEpXHOCTHas SAPKOCTb Bbile W BU3yanbHO OHa BbIrMSauT apye. C
nepBoro xe B3rnsga 3amerta

bonbwas pasHMua B OpMe 3TMX [ABYX ranakTuK, pPacrnofioXeHHbIX
npumepHo B 0.5 rpagyca gpkr ot gpyra. M81 - kpacuBas cnvpanbHas
ranaktuka knacca Sb. BcnegctBue 6Gonblienn maccbl M81 okasbiBaeT
CUnbHOE rpaBuUTaUUOHHOE BriMsHUE Ha M82, uckaxas ee cdopmy.
HenpasunoHaa cTpyktypa M82 obycrnosneHa B nepByld ouepenb
pe3ynbTaToOM KOfoccanbHOro B3pblBa, KOTOPbIN nNpousollenn B Hew
npumepHo 1.5 wmMnH. net Hasag. [losToMy ee 4acTo HasbiBalOT
"BapbiBatoLlencs” ranakTukon.

MeTopom mccnenoBaHus NepuMoaoB nynbcaunn uedens yCTaHOBEHO, YTO
obe aTu 3Be3dHble CUCTEMbI yAaneHbl OT Hac Ha pacctogHue 11 MnH. CB.
ner.

M101

Ewe opHa gpkasa ranaktuka - M101,
pacrnofioXeHa Takke B  CO3Be3guu
bonbwon Megseguubl, NnpumepHo B 6
rpagycax BOCTOYHee 3Be3abl Muuap.
OHa obpaszoBbiBaeT noyTn
pPaBHOCTOPOHHWUI TpeyronbHUK co
3Besgamm [3eta (Muuap) wm OTta
(BeneTHaw) b. MeaBseauLbl.

OTa spKO BblpaXeHHast chnupanbHas
ranaktvka knacca Sc, pasBepHyTas K
HaMm B (pac, MMeeT [JOCTaToOYHO
OonbLyo apkocTb (7.9m) n yrnoeble pasmepbl (29') ansa HabnwogeHus B
HebonbLne MHCTpPYMeHTbI. lNMpakTuiecku Bcerga yaaetcs pasrnisgeTb ee
LEeHTparnbHYyl 4acTb, Torga kak nepudepudeckne obnactv cnvpanbHbIX
pyKaBOB JOCTYMHbI B OCOBEHHO SICHbIE HOUYU C MHCTPYMEHTaMM, UMELLMMN
anameTp obbekTnBa He meHee 80mMm.

Ha doTorpacmax u B [JOCTAaTOYHO KpYMHble WHCTPYMEHTbI MOXHO
3aMeTUTb, YTo 94p0 M101 3HauUMTENBLHO yaaneHo oT LeHTpa AucKa.
ManakTuka yaaneHa oT Hac Ha paccTosiHne 24 MnH. cB. neT. Ee nuHenHbIn
onameTtp - 170 TbIC. CB. neT.

Brnagenbubl  MHCTPYMEHTOB €  OonblMMKM  anepTypamu,  XOpOLUO
N3y4ymMBLUMMU Hanboree sipkne ranaktuku Heba, MOryT BKIOUYMTBCA B UX
naTpynupoBaHue C Lenblo OobHapy)XeHUs CBEpPXHOBbIX. [Ansa 3Toro Bam
NoHagoOnTCs OrpPOMHOE TepreHue, OTMMYHOE 3HaHWEe BHELUHEro Buaa
KaXOoom W3 ranakTuk, ynmma CcBODOOHOMO BPEMEHM U XOPOLUUNA
KOMMbIOTEPHbBIV NiaHeTapuin ¢ oTobpaxeHnem 3se3q Ao 12.5m n cnabee.
BkntoumBLUIMCE NaTpynb CBEPXHOBLIX, BaM Henb3s OyaeT nponycTutb Hu




OfiHOW AicCHOW 6e3yHHOWN HOYW.
INyHa

Korgpa JlyHa cuseTr Ha HoO4yHOM Hebe, MOXHO p[axe He nbiTaTbCA
paccmaTtpuBaTb B Marible UHCTPYMEHTbI UTO-TO KPOME Hee.
HeBOOpY)XEHHbIM fa3oM MAN C XOpPOLMM 3peHuem Buaat Ha JlyHe
TEMHble U CBEeTNble 06nacTn - MOPS U MaTEPUKN.

[axe 7-kpaTHbI OWHOKMb MO3BONUT YBMAETb Ha JlyHe HecpaBHMMO
bonblue geTanen, Y4em HEBOOPYKEHHbIN a3, a 20-30-kpaTHasi noa3opHas
Tpyba MOXeT OTKpbITb AN Bac YOUBWTENbHbIA MUP JTYHHbIX KPaTepoB U
LIMPKOB.

B TeueHne opHoro umkna cmeHbl a3 JlyHbl B OObIYHbIA BUHOKMTE MOXHO
MO3HAaKOMUTBCA C OCHOBHbIMM AeTansMu reorpacoum JlyHel.  B6nusm
TpemMuHaTopa -NWHUMKM pasfeneHus OHa U Houm Ha JlyHe, 3a cuet
MOBbLILLIEHUS KOHTPACTa U3-3a BbITArMBaHUS TEHEN AeTann ee NoBepXHOCTH
0CobeHHO OTYEeTNMBO BUAHbLI. Ho nydywe Bcero usdyyatb JlyHy B GUHOKNb
Onuvxke K NonHonyHuio. Toraa MOXHO yBUAETb BeNUKOMeErnHble INyyeBble
CTPYKTYpbI KpaTepoB Tuxo n KonepHuk.

K cnoBy, ny4n oT kpatepa Tuxo pacnpocTepnucb 6onee 4eM Ha NONoBUHY
anameTpa fyHHOTO AuCKa W MNpeAcTaBnsawT cobow  yaMBUTENbHOE
3penuuie!

Bnwke k nonHonmyHuio Ha JlyHe B OMHOKMb ONTUManbHO W3y4aTb
pacnonioXXeHne Mopen 1 NTYHHbIX rop.

B npomexyTouHble dasbl MHCTPYMEHTblI C BonbwmnMKn yBenuveHusmu (ot
15 po 60) nNo3BonAT paccMoTpeTb Haubornee KpynHble NyHHbIE KpaTepbl -
JlaHrpeH, Apuctotens u [epopot, AnbbaterHun, Kupunn Teocwunn u
KatapuHa, AnbdoHc, MNtonemen n Apsaxenb, Tuxo, Knasun, KonepHuk,
Apuctnn n Apxumea, Apuctapx, Kennep, lNnatoH, Naccengu, MNpumanbguw,
LUnkkapa v HekoTopble Apyrue.

Pepuarniune nyHHble o6pa3oBaHWs - OOWHOYHbIE T[OpPbl, TPELUMHbI W
60po3abl, [OCTYMHbI HaGMAEHMAM TONbKO B MOA30PHbIE TPybbl M
Teneckonbl C HemMHoro OGonbwumu yBenunyeHusammn  (50-60x). Ho
Bnagensuam OuHOKNen paHo oropvatbCs. [lpy MOMOLWM HECMOXHOro
npucnocobnenna u3 [-o0pasHon paHepHOM [O0CKW, MNOACTaBKM C
KpenneHnem un noboro 0Oonee-meHee KOPOTKOOKYCHOrO OKynsipa oOT
noboro ontuyeckoro npubopa MOXHO MOBLICUTb YBENUYEHME OMHOKNSA B
HEeCKOmMnbKO pa3 U yBUAeTb paHee HeAOCTyMNHble HabnoaeHuam agetann Ha
JlyHe. B OCHOBY 3TOro YyXuLUpeHUA MOMOXeH MPUHLUMN YyBENUYeHUs
paccmatpvBaemMoro npegmetra B nyny, rge oOBbekT - MOCTPOEHHoe
BGuHoknem nsobpaxeHue.

Ha xygow KoHel, MOXHO WCMOMb30BaTb B kadecTBe "nynbl" [Aaxe
HebonblUne OOBEKTMBLI OT CTapbliX doToannapatoB. [NaBHOe, 4TOObLI
nMenacb BO3MOXHOCTb XXECTKO 3aKpenuTb Takon "okynap" nocne



Puc. 9. Pactywas JlyHa, kak oHa BuaHa B HebornbLUyo NoA30pHYto Tpyby nnu HebonbLuomn
Teneckon ¢ yBenuyeHvem 60x. ®oTo aBTOpAa.



onpenerneHus onbITHbIM NyTEM ONTUMAaNbHOrO PacCTOSAHUA ero OT OKynspa
OMHOKNA.

B OwHOkMb, a nydwe, B MOA30PHYH Tpydy C 6GonblnM yBErM4YeHUEM
onbiTHble Habmwpgatenn JlyHbl MOryT 3aHATbLCA NaTPyNMPOBaHMEM
aHOMarnbHbIX SBMAEHUA. AHOMAanbHbIMA  SBAEHUAMW MOXHO CYMTaTb
KPaTKOBPEMEHHbIE M3MEHEHUs LBeTa, O4YepTaHul, HPKOCTU XOpOLIO
N3BECTHbIX BaM OOBEKTOB KaK Ha OCBELLEHHOW, Tak U Ha TEMHOMN 4acTu
JIyHHOW NOBEpPXHOCTU.

Hanbonee yacto nyHHble aHOMarkbHble ABMNEHUS Habn4aTCs B panoHe
KpatepoB Apwuctapx, [epopot, [lNaccengun, KonepHuk, [MnaTtoH, Twuxo,
AnbdoHc, Arpunna, JlunHen, Mpokn n B gonunHe Wpéanepa.

opa3no peanbHee 06HAPYXUTb KPATKOBPEMEHHbIE aHOMarnbHbIE SIBMEHUA
Ha JlyHe ¢ wucnonb3oBaHWEM LBETHbIX unbTpoB. [Ana 6onblien
3 hekTMBHOCTM HABNIOOEHUA MOXHO M3rOTOBUTb HECKOJIbKO OKYMSAPHbLIX
cBeTOhUNbTPOB U3 LIBETHOMO CTEKNA.

Mo BcemMy MWpy HaKOMMEHO MHOXECTBO NbUTEenbCKMX HabnogeHun
KpPaTKOBPEMEHHbBIX aHOMasbHbIX SBMAEeHWA Ha JlyHe, u MHOrMe u3 Hux
cAernaHbl CKPOMHbBIMU MHCTPYMEHTaMMN.

Mmesa nuwb HebonbLon BMHOKMb, MOXHO BKITHOYMTBCS B COPEBHOBaHUE Mo
HabniogeHuam camomn cTapow M camon monogow JlyHel. B nporpammy
COpPEBHOBaHUA BXOAWUT HabnogeHne kKak MOXHO 6onee TOHKOro cepna
JlyHbl 1 HabnwoaeHve cepnoB cTapon U Monogon JlyHbel ¢ HaMMEHbLUMM
WHTepBanom mexay Humu. Ecnn B 3umHee HosonyHue JlyHa okasbiBaeTcs
ceBepHee JKMUMTUKU, @ CaMO HOBOMNYyHWE MPOMCXOAUT B cepeauHe Houu,
Mbl MMeeM 3amMeyaTenbHbIN WaHC NobuTb pekopa.

Ha cerogHsawHWIA OeHb pekopaHbli BO3pacT camon monogon  JlyHbl
coctaBnseT 13.5 yacoB, a NPOMEXYTOK Mexay HabnaeHUSAMU CTapon U
mMonogomn JlyHel - 35.7 yacos.

doTorpacdmpoBaHue JlyHbl Yepe3 GUHOKIb U NOA3OPHYIO TPYOY

Mpu xenaHuu, MOXXHO MOMbITaTbCH cAenaTb CHUMOK JlyHbl Yepe3 BUHOKIb
NN Noa3opHyto Tpyoby.

Ecnu npegnonoxutb, 4To doToannapar - 3To rnas, To, NPUCTaBuB €ro K
oKynsapy OuHOKNS, Mbl MONPOCTY YBEMWMYMM “BUAMMbIE” UM pasMepbl
061BbekTa, YTO PaBHO YBENTUYEHWNIO SKBMBANEHTHOro hOKYCHOro paccTosHUSA
obbekTmBa (poToannapata. [lpn 3TOM, 3KBUBANEHTHbLIN AMaMETP
obbekTnBa (poToannaparta yBenumyuTca 0o gnametpa obvektuBa BGMHOKMSA
(mog3opHoM TpybbIl, TENECKOMNA).

Takum o6pa3om, 3KBMBANEHTHOE (POKYCHOE pacCTOSIHME TaKOW CUCTEMb
MOXHO paccunTaTb, YMHOXWUB (DOKYCHOE pacCcTosiHMe oObekTvBa Ha
yBernuMyeHne NHCTpyMeHTa.

K npumepy, npuctaBuB K okynsipy OuHoknsa 7x50 doToannapat co
WTaTHbIM 00bekTMBaM (GoKycHoe paccTosgHMe 60MM) Mbl  MOMy4YMM
3KBMBaANEHTHOe (POKYCHOe paccTosdHne cuctembl 420MM, KOTOpoe facT



nsobpaxeHue JlyHbl Ha HeraTuBe AMamMeTpoM 4MM.

C TakMM MacwTabomM MOXHO CHUMaTb 4YacTHble @asbl JyHHbIX W
COMHEYHbIX 3aTMEHUI.

Tpyba "Typuct-3" ¢ yBenunyeHnem 20 KpaT [acT NpuU TEX XEe YCIOBUAX
3KBMBaneHTHoe okycHoe pacctosHue 1200mMm u JlyHy Ha HeraTuBe
pasavepom 12 mMm. Ecnn nepeHacTpouTb oOOpayvMBaloLLyl0 CXEMy Ha
yBenuyeHune 60 kpaT, MOXHO MONy4nTb BTpoe bonblune pasmepbl JlyHbl Ha
HeraTuBe.

C 6onblMMKM yBEMUYEHUSMU MOXHO CHMMaTb JlyHy B dpasax, 6rnmskux K
nonHonyHuio. B 3aBucumMocTn oT pasbl 1 yBENUYEHUS, NPU CbEMKE Ha
nneHky (unu Ha unpoByld Kamepy) ¢ 4yBcTBUTENbHOCTBIO 400en
notpebytoTca akcnosmumm ot 1/30 go 1/8 cek.

Ona cbemkn JlyHbl npu Manbix asax, noTpebyoTca akcnosvumm 1c um
bonee, 4to 6€3 NPMMEHEHNS YaCcOBOro MexaHu3ma BbI30BET CMa3sblBaHue
n3obpaxeHue.

Bo nsbexaHne TpsICku, Nnydlle BCEro XeCcTko 3akpenuTb dpoToannapart u
O1HOKNb (NoA30pHY0 TpyDy) Ha obLwen nnatdopme, Hanpumep, aHepHoOn
gocke. YTobbl yBEnUUMTb KONMUYECTBO BUOUMBIX Ha CHUMKE [AeTanemn,
MOXHO BOCMOJSIb30BaTbCS OMNTUYECKMM 3yMOM uLucpoBoro gotoannapara.
IMprMeHeHMe eCTKOoro WTaTuBa U TPoCcKKa YBENUYMUT LUAHCHI Ha YCMeX.
BoobLue roBops, Takum obpasom yaobHee CHMMATL C 3epKanbHOW Kamepom
unu undppoBbiM  (hpoToannapaTtoM, MNOCKOMNbKY MOXHO MNPOW3BOAMUTb
hOKYCMPOBKY 1 HABOAKY B pearnbHOM PexXuMMe BpeMEeHU.

Ckopee Bcero, ¢ NepBoOro pasa y Bac HMYero nyTHoro He nonydutcs. Ho,
NPOSIBMB AOHKHOE YMOPCTBO, AaXe C TaKMMN CKPOMHbIMW CpeacTBamMu Bbl
MoxeTe JOBUTLCA cambIX HEOXUAAHHbBIX PE3yNbTaToB.

CHumartb JlyHy B goporon Teneckon fnerko. Tem Aopoxe u npusitTHee oyayT
ONs Bac XxopoLune CHUMKW, NoyYeHHble "nogpyvyHbiMn cpeactsamm”.



MnaHeTbIl

To, 4TO NNaHeTbl OTNM4YalTCa OT OBbIYHbIX 3Be3d, ObINO U3BECTHO elle
apeBHUM erunTtaHam. [MockonbKy nnaHeThbl, B OTNMYME OT 3Be3Ad, yaaneHbl
OT Hac Ha 3HaAYUTENbHO MEHbLLUME PACCTOSIHUSA, UX COBCTBEHHbIE OBVXEHUS
XOpoLlo 3ameTHbl Ha Hebe. Ecnu AeHb 3a OHEM oOTMevaTb MOMoXeHue
Kakon-HMbyab nnaHeTbl OTHOCUTENbHO COCeaHUX 3Be3[, BCKOpe Bbl
3amMeTuTe, YTO NnaHeTa AencTBUTENbHO ABmkeTca. Camo cnoBo “nnaHeTbl”
C rpeyecKoro nepeBoanTCA CrioBom “ényxgatowme”. [1ecTBUTENbHO, eCNu
OOCTaTOYHO [JOMro OTCMEXMBaTb ABWXKEHMEe MnaHeT no Heby, MOXHO
yBUOEeTb, 4YTO HEKOTOpble W3 HUX B  OMpefdenieHHbli  MOMEHT
OCTaHaBNUBAKOTCA W HA4yMHAKT [OBWXEHMe B OOpaTHOM HampaBneHuu
(monsaTHOE OBWMXEHUE) NO TpaekTopuu, nmetoLen opmy netTnu.

Ha cerogHaWHWA OeHb M3BECTHO, YTO BOKPYr Halwlero ConHua ABWXKYTCA
noyTn no KpyroBblM opbutam 8 Gonblimx nnaHeT: Mepkypui, BeHepa,
3emns, Mapc, KOnutep, CaTypH, YpaH n HentyH (nepeyncneHo B nopsiake
yaaneHus ot ConHua). BmecTte ¢ kKomeTamun, METEOPHLIMWU POSMU (OCTaTKK
KOMeT) n actepoungamum (MHOrMe U3 KOTOpbIX, TOT e [InyToH,
COMoCTaBUMbl MO pasmepam CO ChyTHMKamMu 60nblUMX NraHeT) OHU
obpasytoTr ConHeuyHyto Cuctemy. [1Be nnaHetbl — Mepkypun n BeHepy,
pacnonoxeHHole K ConHuy 6rnvmke 3emnu , MHorga HasbiBalT “HDKHUMUK'.
Bce octanbHble nnaHeTbl - KOnutep, CatypH, YpaH, u HenTyH — Ha3biBaloT
“BepxXHUMU” NaHeTamu.

Kennep B Hauyane XVII B ycTaHoBWN, 4TO BCE MNaHeETbl ABWXKYTCS BOKPYr
ConHua no annuncam, B 04HOM U3 hOKYCOB KOTOpbIX HaxoauTcs CornHue
(nepBbin 3akoH Kennepa). Takke MM 6bINO YCTAHOBMEHO, YTO 3a paBHble
NPOMEXYTKN BpPEMEHU paanyc-BEKTOp MNMaHeTbl OMUCbiBAeT paBHble
nnowiaan cektopoB annunca (BTopou 3akoH Kennepa). O6a aTu 3akoHa
onpenensioT ABWKEHNE KaXKA0N NnaHeTbl B OTAENBHOCTY.

Mepunoabl obpaleHunsa nnaHet Bokpyr ConHua T (cugepuyeckne nepuoabl)
CBSI3aHbl CO CPeOHUMU paccTositHUsAMU Mx 4o ConHua a TpeTbUM 3aKOHOM
Kennepa: T./T*=a, /a;".

BmecTe ¢ 3aKOHOM BCEMMPHOrO TAroteHns HetoToHa, Tpy 3akoHa Kennepa
MOMTHOCTBIO OMUCHLIBAOT ABWKEHNE NMAHET U NX CMYTHUKOB.

B 1772r. 6epnuHcknii actpoHom 3. boma (1774-1826) onybnvkoBan
SMMUPUYECKYID  3aKOHOMEPHOCTb  paccTosiHui  nnaHeT  CorHe4YHoun
CUCTEMbI, OTKPbITYIO B 1766r. BUTTEHBEpPrckuMm Mmatematukom W. Tuumycom
(1729-1796).

a=0.3x2"+ 0.4 (roe n=-«, 0,1,2,3,4,5,6)

MpaBuno Tuuyuyca-boas ¢ [OCTAaTOMHOM TOYHOCTHIO OaeT pPacCTOSAHUA
nnaHet ot ConHua, BblpaxeHHble B paccTosHusx 3emnu go ConHua -
acTpoHoMuyeckmx eguHuuax (1a.e.=149600000km).

Ha pacctosHun, cooTBeTCcTBYOWEM N=3, B nepsBbli AeHb XIX cTtoneTtuns
UTanbsAHCKUMN acTpoHom [koBaHHM Muauum (1746-1826) OTKpbIN NepBbI



actepous - Lepepy. Cenvac B atonm obnactm COMHEYHOW CUCTEMbI
pacnonioXeH Uenbii NosIC acTepouaoB, KOTOPbIA, BO3MOXHO, SBMSETCH
CrneacTBMEM paspyLUEHWsi paHee CyLleCTBOBaBLUEN TaM NNaHeThI.
BHyTpeHHVe nnaHeTbl Bcerga BuaHbl Ha Hebe He ganeko oT ConHua,
nocrne 3axopa (BeYEpHsis BUOUMOCTb) WM Mepen BOCXOAOM (YTPEHHSAS
BMAMMOCTb). Mepkypun Haxogmtca Tak 6nm3ko oT  ConHua, 4To
NpakTUYeckn Bcerga HegoCTyneH AN Ha3eMHbIX HabMnaeHUN.

Yepes onpedeneHHbli nepuop, HasblBa€MbI CUHOAMYECKMM, B3avMHOE
pacnonoxerue 3emnu, ConHua v nnaHeTbl (KOHMUrypaums) nosBTopseTcs.
Y HWKHUX NNaHeT pasnuMyalT 4eTblpe KoHdurypauumn: Haubonbluas
3anagHasl M BOCTOYHAs 3rioHraumm (korga nnaHeTta npu HabnwogeHun ¢
3eMnu makcumansHo yganeHa ot ConHua), HUxHee coeanHeHne (nnaHeTa
HaxoguTca mexay 3emnen u ConHueM) u BepxHee coeamHeHue (nnaHeTta
Haxogutca 3a ComnHuem) . Bpemss oT BpeMeHW, B MOMEHT HWXHErO
coeguHeHusd nnaHeTbl ¢ 3emnu Habnogaetcs pegkoe siBNeHWe —
NPOXOXAeHne HWwkHen nnaHeTol no pgucky ConHua. Y  Mepkypus
npoxoxgeHune no aucky ComnHua crnydyaeTcs B Mae 1 Hosbpe 4yepes Kaxable
7 n 13 ner, a y BeHephbl — B ntoHe 1 gekabpe ¢ YepeaoBaHnem vepes 8 ner,
105.5 roga, 8 net u 121.5 roga (6nvwkanwee ABrneHne Npon3onaeT 6 UIoHS
2012r.).

dnoxa anoHrauMn MakcumanbHO OnaronpusiTHa Ans  HabniogeHus
BHYTPeHHUX nnaHeT. B ato Bpemsa Mepkypun ynangetca ot ConHua Ha
yrnoBoe pacctosHve oT 18 po 28° (B cpegHem, 229, a BeHepa — Ha
paccTosiHne 45-48° (B cpeaHem, 469).

B TeuyeHue cuHOaM4veckoro nepuopa, pasHoro 115,9 cyTtkam, yrmnosomn
anameTp gucka Mepkypus meHsetcs ot 5 go 127, a 6nieck ot +3m, go —2m
(Ha 6 BenuumH, unm B 100 pas). Y BeHepbl 3a cMHOQMYECKUA nepuog,
paBHbIn 583,9 cyTkam, yrnoeon anameTtp meHsaeTca ¢ 10 go 63”7, a bneck —
¢ —2,7m po —4,4m. MNoatomy, BeHepa — cambiin SpkMiA OOBLEKT HAa HOYHOM
Hebe nocne JlyHbl.

OObl4HO, Hauny4ywme YCrNoBUS BeYEpPHEN BUOMMOCTU HWDKHUX MNaHeT
HacTynarlT BECHOW, Korga 3Knuntuka no BeYyepaM MakCUMalbHO BbICOKO
NnogHUMaeTCsl Haf, ropu3oHToMm. Mo TeM XXe npuurMHam, Nnepvog Hauny4liemn
YTPEHHEN BUAMMOCTU BHYTPEHHMX NMAHET NPUXOLAMTCS Ha OCEHb.
KoHdurypaumm y BEpxHUX MraHeT OTnm4yatTcs oT HWKHKX. Koraa nnaHeta
HaxoauTcsa 3a ConHUeM — NpouCXoanT CoefuHeHne. dnoxy, korga 3emns
HaxoauTCa Ha nuHWM, coeauHsowen nnaHety n ConHue, HasbiBaloT
NPOTMBOCTOAHMEM. Jnoxa MNpPOTUBOCTOSHUSA Haubonee ypobHa angd
HabnaeHnss BEpXHUX nnaHeT. Torga oHM BOCXOAAT BEYEPOM, BUOHbI BCHO
HOYb, HaxoQATCH Ha MWHMMAarbHOM pPacCTOSAHUM OT 3emMnn 1 No3ToMy
UMEIT MaKcuMarbHble YroBble AvameTpbl. Becrnegctere anmmmnTnyHoOCTM
opbuT NnaHeT paccTosHMSA OO HMX B MOMEHT NMPOTMBOCTOSIHUIA MEHSAKTCS.
OcobeHHo 3ameTHO aTo pasnuuue ang Mapca: ot 0,37 a.e. po 0,677a.e.!
MpotnBoctosiHua Mapca c pacctosiHuem p[o 3emnu MeHee 0,4a.e.



Ha3blBalOT BenukMMmn. Bo Bpemsi Benukmx npoTmBocTOsHUN Mapc nmeeTt
Hanbonbwnn  yrnoson pauvametTp — 267 u Gneck (-2,6m). Benukue
NPOTUBOCTOSAHMA Mapca noBTopstoTca kKaxable 15-17 ner.

B npowrnom Beke 6bINO yCTaHOBMEHO, YTO nnaHeTbl Mepkypuii, BeHepa,
3emna n Mapc nmeloT TBepayld NOBEPXHOCTb M Hebombluve guameTpbl,
Torga Kak y ocTanbHbiX MMaHeT AMaMeTpbl 3HAYMTENbHO MpPEeBbIWAT
3eMHble, a BMECTO TBepAoM NOBEPXHOCTU - ra3oBbl OkeaH. [loaTtomy, no
cBoen npupoge nnaHeTbl CONHEYHOW cCUCTeMbl pa3fensitoT Ha nnaHeThbl
3€MHOM rpynnbl U NAaHeTbl-MUraHThbl.

Mepkypun

Mepkypuii Tak 6nu3ko pacnonoxeH Kk CornHuy, YTo NpakTU4EeCKn He nmeeT
aTtMmocdpepbl. Ero anametp - Bcero 0,383 gmametpa 3emnu, a macca —
0,055 macc 3emnu. lMepuop BpaweHusa Mepkypusi Bokpyr ocu - 58,65
3EeMHbIX JHEW, YTO COCTaBIISieT TOYHO ABe TPeTu ero nepuoga obpaiieHns
Bokpyr ConHua, paBHoro 87,97 pgHen. [103TOMY COSMHEYHbIE CYTKM Ha
Mepkypun pgnatca 176 AgHen, wunv poOBHO [Ba MEPKYpPUaHCKMX roaa.
Temnepartypa Ha ero noBepxHocTn gHeM +430°, Houbto -180°. Y Mepkypusi
HeT CMYTHWKOB, a CaM OH CO CTOPOHbI O4EHb HanoMmMHaeT CNyTHUK 3emnu -
Jlyny. B otnunume ot JlyHbl, yCbiNaHHaa KpaTepaMmm noBepxHOCTb MepKypus
He AocTynHa HabnwoaeHuam ¢ 3emnu. Ytobbl HamTh nnaHeTy Ha ¢oHe
BeYepHen UnNu yTpeHHen 3apu NpmxoauTcs HaBOAUTBLCH MO KoopAuHaTaM,
KOTOpble MOXHO paccyntatb B nporpammax-nnaHetapusx. Bcnegcrteue
Manbix yrnoebix pasmepoB (5-127) pgna HabniogeHus  Mepkypus
noTpebytoTCcsi MakCcMManbHO BO3MOXHblE yBenuueHus. B ManeHbkue
WHCTPYMEHTbI OMCK MnaHeTbl Oyger HabmwpaTeCs Ha npegene
paspelueHus. [NoaTomy, B NOA30PHYH TPYOY MOXHO yBMAETb TOMbKO ¢hasbl
Mepkypwusi.

BeHepa

OvameTp nnaHeTbl NOYTU paBeH 3EMHOMY
(0,95 gnameTtpa 3emnun) , a macca BeHepbl
pasHa 0,815 wmacc 3emnu. [lnaHeTa
BpallaeTcs BOKPYr CBOEN Ocu B OOGpaTHOM
Nno cpaBHeHUIO ¢ 3emnen HanpasfneHuu ¢
nepuogom 243,16 cyt. [og Ha BeHepe
onntTca 225 3eMHbIX OHEW, a CONHeYHble
cyTkn — 117 gHen.

Ha CHMMKOB C MEXMnaHeTHbIX CTaHuun
BeHepa oTganeHHO HanomuHaet 3emnio.
Kak n 3emns, BeHepa okpyXeHa MiOTHON
aTmocdepon. OgHako, coctaB atMocdepbl BeHepbl cunbHO oTnnyaeTcs
OT 3eMHoro: 97% yrnekucnoro rasa, 2% asota, 0,01% kucnopoga n 0,05%
BOOSAHbIX napoB. [1NOTHOCTL aTMocdepbl Yy MOBEPXHOCTU BeHepobl




npesbiwaer 3emMHyilo B 70 pas. Bcneactsme napHukoBoro adhdpekta,
BbI3BaHHOIro aTMoCcepon 13 YrieKkUCrioro rasa, HUWxH1Me crnoun atmocdepsbl
nnaHeTbl HarpeTbl Ao Temnepatypbl +470-480°. C Buay “3emHble”, obnaka
BeHepbl Ha gene cocToAT n3 kanenek 80% CepHOW KNCROTbl C NPUMecaMun
COegUVHEeHMUI xropa.

YcnoBus HabntogeHuss BeHepbl noeTopstoTca kaxable 584 gHa (5
BEHEPUAHCKMX COSTHEeYHbIX CcyTok). [loatomy, kaxapii pa3 BeHepa
OKasblBaeTCs NOBepHyTa K 3emne ogHMM 1 TeM Xe nonyLuapuem.
EcTtecTBeHHbIX cnyTHUKOB Y BeHepsbl HeT. [TnoTHas atMocdepa NOCTOSAHHO
CKpbIBaeT OT 3eMHOro Habnwopatens NoBepXHOCTb MnaHeTbl. [loaTomy,
Kakue-nnbo getanu atmocdepsbl BeHepbl 4OCTYMNHbI HABNAEHUAM NULLL B
WHCTPYMEHTbLI C AMaMeTpoM 06bekTMBa He MeHee 100MMm.

Tem He mMeHee, Aaxe B OBMHOKMNb B MOMEHT HWXHEro coeanHeHus BeHepbl
MOXHO yBMaeTb ee asbl. WHTepecHo Habnwogatb, Kak MAoTHas
aTMocepa  nnaHeTbl  Bbi3biBaeT  adpdekT  yanvHeHus  “poros”
BEHEpPMaHCKOro mecsua.

Ewe ogHo WHTepecHoe sBreHue, cBs3aHHOe C BeHepon v pocTynHoe
HabnwgeHnssM B HebonblUMe WHCTPYMEHTbl —MpoxoxaeHune BeHepbl no
ancky ConHua. Ha Haw Bek Bbinano gsa Takmx cobbitusi: 8 ntoHsa 2004r. n
6 nioHsa 2012r.

YcnoBus HabnwogeHve 9TOro SBNEHUA OOMHAKOBbI C  HabnoaeHusm
ConHua: nnoTHbIV 06BEKTUBHBIN (PUMNBTP U NPEeAOCTOPOXHOCTU Neperpesa
NUH3 U cnyyYanHoro HabnoaeHns HesalwuweHHbIM rnasom. Jlyywe Bcero
HabnogaTb sBeHue npm NOMOLLM NPOEKLMOHHOro akpaHa. B atom cniyyae,
MOXeT OKa3aTbCs MOMe3HbIM U 0ObIYHbIN BUHOKIb.

Mapc

Mapc — nwobumMas nnaHeTa 4ernoBevecTBa.
Teneckonuyeckue HabnogeHus Mapca
npoBogaTcs Yyxe Oonee pAByx BekoB. 3a
nocnegHue copok net Mapc nccnegosanu 16
KOCMUYeCKMX annapatoB. Tem He MeHee, Mbl
3HaeM O HEeM He CTONb MHOro, CKOMbKO
XoTenoch Obl.

Mapc o6Gpawaetca Bokpyr ConHua no
opbute co cpegHum paguycom 1,52 a.e. ¢
nepuwogom 687 cytok. Macca Mapca
coctasnseT Bcero nuwb 0,107 maccobl 3emnu, a paguyc — 0,56 paguyca
3emnu. MNnaHeTa genaeT NonHbIi 00OPOT BOKPYr CBOEN ocu 3a 24,62 yaca.
ATmocdepa nnaHeTbl cocTouT Ha 95% wm3 yrnekucnoro rasa. OcTtanbHble
3NeMeHTbl cocTaBa aTtMmocdepbl — a3oT (2,7%), aproH (1,6%), kucnopop
(0,13%), wmoHokeng yrnepoga (0,07%) w BogsHom nap (0,03%).
ATMOCepHOe OaBfieHMe Ha MOBEPXHOCTM nfiaHeTbl B 158 pa3 meHblue
aTMocdepHoro pfasrneHna Ha 3emne. TemnepaTypa Ha MOBEPXHOCTU




Mapca meHsieTcsa oT akBaTopa k nontocam ¢ —102 go —1002 u cocTaBnsieT B
cpeaHem -70°,

Ha nomapHbIX wWankax, COCTOAWMX W3 CyXOoro nbaa (3ameps3wui
yrrnek1cnbli ras), obinv o6HapyxeHbl HebonbLune 3anackl BoAbl.
VcnewpeHHas kpaTepamu noBepxHOCTb Mapca nokpbiTa KaMHAMM 1 NbIALO.
KpacHoBaThIli OTTEHOK €l npugaeT okcupg xernesa (pxaeumHa). Ha Mapce
€CTb pycna BbICOXLUMX PEK, O MPUPOAE KOTOPbIX MOKa HUYEro He U3BECTHO,
OrPOMHbIE TpewwuHbl U gonuHel (JonuHa MapuHepoB), camblit KpyMnHbIN
BynkaH B ConHeyvHon cucteme — Onumn (Belcota 30Km).

[Ba ecTtecTBeHHbIX cnyTHuMka Mapca — ®oboc (22x30km) u [Oenmoc
(12x15km) He gocTynHbl HAbNAEHNAM B NIOBUTENLCKNE UHCTPYMEHTBI.
Mapc saBnsieTcs ogHMM U3 camblX TPYAHbIX OOBLEKTOB Ans HabnwoaeHun B
HebonbLUNne NHCTPYMEHTbI, MOCKOMbKY €ro yrnoBble pa3Mepbl AaXe B 3roXy
BENMKMX MNPOTUBOCTOSHUI He npeBbiwatT 26”. HabniogeHne Mapca B
OMHOKNb BOOOLLE He uenecoobpasHo, a 4YTobbl XOTb YTO-TO YBMAETb Ha
NMOBEPXHOCTU MMaHeThbl, yBenMyeHne Mnoa30pHON Tpybbl JOMKHO ObITb He
mMeHee 50 kpar.

XOpoLo 3aMeTHbl Ha AUCKe MraHeThbl MOMsipHbIE Lianku, pasmep KOTOpbIX
MEHSIETCA B 3aBMCUMOCTM OT Ce30Ha. VHorga tokHasd nongpHas wwarnka
BOODGLLIE CHE3aEeT HA HEKOTOPOE BPEMSI.

Ha spkoin noBepxHOCTU HabnogaTcsa TeMHbIE U CBETble 0bpasoBaHUS.
WHorga, B ce30H nbineBbiX Oypb, AeTanu Ha NOBEPXHOCTU “pa3MbiBaloTCs”.
Co BpemeHeM, TeMHble 06pa3oBaHMsA Ha MoBepxHOCTM Mapca HeMHoro
MeHsI0TCA. OTO sBMEHME CBA3aHO C BbIBETPUMBAHWEM - MEePEHOCOM
BellecTBa BCNeACTBNE CUMbHbBIX BETPOB.

Bonee petanbHble HabnwgeHus Mapca [OCTYMHbI MHCTPYMEHTaM C
anameTpom obbekTuBa He meHee 100MM 1 yBennyeHnsamm ot 200 kpar.
Llenecoobpa3Ho npu STOM UCNONb30oBaTb CBETOMUMLTPbI — >XENTbIN,
KpacHbIN, CUHWI U 3eneHbIn. Yepes HMX Ha Mapce nHorga MOXHO yBUAETb
obnayHble obpa3oBaHust - 6enble, XXenTblie U CMHMe obraka.

OnuTtep

3710 camas WHTepecHas n
JocTynHaa Ans  HabniogeHun B
HebonbLlUME MHCTPYMEHTbLI NnaHeTa
ConHeyHon cuctembl. Kak n Mapc,
HOnutep  goctaTo4vHo XopoLluo
N3yyeH npu NoMOLLM 6
aBTOMATUYECKUX  MEXMITAHETHbIX
CTaHLUMI n TENeCKONUYeCcKmX
HabntoaeHun ¢ 3eMnu.

KOnuTep - camasa 6onblias nnaHeTa
ConHeyHon cuctembl. [dnameTp
Onutepa B 11,2 pasa npeBbllaeT 3eMHOW, a Macca B 317,7 pasa bonbLue




Puc.10. KOnutep ¢ ranuneesbiMU CMyTHUKaAMW, Kak OHW BWAHbI B CWUIMbHYK MOL30PHYHO
Tpy6y unu HebonbLuon Teneckon ¢ yBenuyeHvem 100x. PoTo aBTOpAa.

macchl 3emnu. MNMnaHeTta genaet o6opoT Bokpyr CornHua 3a 11,86 3eMHbIX
net no opbute co cpegHUM pagmycom 5,2 a.e.

BHyTpeHHsIs YacTb nnaHeThl BpalwaeTcs ¢ nepuogom 9,93 yaca, Torga Kak
BHELUHSAS, BuauMas ¢ 3emnum yacTb atmocdepsbl BpaliaeTtca bbictpee (9,84
yaca). BcrnepctBue ObICTporo BpalleHUs NfaHeTa MMEET CHSICHYTYH
annuncouganbHyo dopmy. MNonapHbin paguyc nnaHeTbl Ha 6,5% MeHbLUe
3KBaATOPMANbLHOrO.

Atmocoepa KOnutepa coctout u3 Bogopoaa (90%), renua (10%), metaHa
(0,3%) n ammmnaka (0,03%). BHewHun cnon atMocdepbl NpocTupaeTcs B
rmy6e oo 10000km. Hwxke Bogopond HaxXOOMTCS B JKMAKOM COCTOSIHMMU,
HaNOMMHaloLLEeM MO XapakTepucTukam pacnnaBneHHbln metann. Noatomy,
KOnutep wuMeeT camMoOe MOLHOE MarHMTHoe nMofie cpeau nraHeT
ConHe4yHon cucTeMsl, npeBbiwatowee 3emHoe 20000 pas.

Oaxe B Hebonbwyld noas3opHyw Tpydby BMAHO, 4To Amck HKOnutepa
nepeceyeH, Kak MWHMMYM, ABYMSI TEMHbIMW TMOSI0OCaMu, a MoJsisipHble
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Puc. 11. Cuctema nonoc B atmocdepe KOnutepa.

HOKOY3-t0ro-toxH. ymepeHHasi 3oHa, KOY3-tOxH. ymepeHHas 3oHa, FOT3-HOxH. Tponnyeckas
30Ha, O3-akBaTopuarnbHasa 30Ha, CT3-CeB. Tponuyeckas 3oHa, CY3-CeB. ymepeHHas 30Ha,
CCY3-CeBepo-ceB. ymepeHHast 30Ha, tOMO-HOxH. nonsipHas obnactb, FOKOYTI-HOro-toxH.
ymepeHHbI nosic, FOYT-HOxH. ymepeHHbIn nosic, FO3Mo — KOXH. 3KB. MOSiC (pacn. toXHee),
KO3lMc- KOxH. akB. nosic (pacn. ceBepHee), Al — OkB. nonoca, C3Mw — CeB. 3kB. nNosAC
(pacn. toxHee), C3lNc — Ce.. akB. nosic (pacn. ceBepHee), CYI — CeB. ymepeHHbI nosc,
CCVYTI -Ceepo-ceB. ymepeHHbin nosic, ClMNO — Ces. nonsipHasi obnactb, BKIM — Bonblwoe
KpacHoe lMaTHo

obnacTn 3aMeTHO cBeTree oCTarbHbIX y4aCTKOB MMaHeThbI.

Mpu GnaronpusaTHbIX ycnosusax, Ha aucke KOnutepa MoOXHO 3ameTuTb 40 9
CBET/bIX U TEMHbIX 30H, Kaxaasi U3 KOTOPbIX UMEET CBOM COOCTBEHHbIN
nepvog BpalleHus (o1 94 55m 5¢, o 94 55m 54c¢).

“BusntHas kapTtouka” HOnutepa — Bonbwoe KpacHoe [lMatHo (13000 x
40000 km). OHo HabnogaeTtca ¢ 3emnu yxe 6onee 200 neT. 3a 310 Bpems,
Bbonbwoe KpacHoe MNaTHO yMeHbLUMAOCH B ABa pasa. LiBeT n dhpopma atoro
obnayHoro obpasoBaHma B atmoccepe HOnutepa nepuogudecku
MeHsieTca. Bpemsi ot BpemeHn B atmocdepe HOnutepa Habnwogatotcs
apyrue nopobHele obpasoBaHus, Hanpumep, bonblioe benoe MartHo.
[axe B HebonbLION BGUHOKNb MOXHO HabnoaaTh YeThipe APKMX CyTHUKA
HOnutepa — WMo, EBpona, MaHmmen u Kannucto, oTKpbITbiX [anuneo
Manuneem n NnosToMy HasblBaeMblX “ranvneeBbiMu”. Buanmele 3Be3gHble
BENUYUHBI 3TUX CMYTHUKOB pPaBHblI COOTBETCTBEHHO 5 M, 5.3 m, 4.6 m, n
5.6m, yrnoBble paguycbl opbut — 2°18”, 3'40”, 5'5” n 10’18”, cuHognyeckme
nepvoabl opout — 1cyt 18.54, 3 cyt 13.34, 7 cyT 4.04, n 16 cyt 18u.
HOwameTpbl cnyTHMKOB, cooTBeTcTBeHHO, 1.05, 0.9, 1.52 n 1.38 anametpa



Puc. 12. ABnenus B cucteme KOnutepa.

1 — 3anagHas anoHrauusi, 2- CNyTHWK CKpblBaeTcsl 3a guckom lOnuTepa, 3 — cnyTHUK
nokasblBaeTCq M3-3a AUCKa MnaHeTbl, 4 — CMNyTHUK MnonagaeT B TeHb, OTOpachbiBaeMyto
nnaHeTon (3aTMeHWe CryTHUKa), 5 — CMyTHWK BbIXOAUT M3 TeHn KOnutepa, 6 — BOCTOYHas
3MoHrauusl, 7 — BCNYTHWK BCTYMaeT Ha AWUCK NNaHeTbl, 8 — Ha OWUCKe MOSIBNSIETCS TEHb
cnyTHUKA, 9 -CNYTHUK HAYMHAET CXOAWTb C Aucka nnaHeTbl, 10 — TeHb CNyTHWKa BbIXOAUT C
aucka Konutepa

JlyHbl, @ maccbl — 1.21, 0.66, 2.02 u 1.44 macceol JlyHbl. BoobLue rosops, Ha
cerogHsilHMIM aeHb y KOnutepa oTkpbITO 28 CNYTHUKOB.

MonoxeHus ranuneesBbiX CMNYTHUKOB OTHOCUTENbHO Ancka HOnuTepa
NMOCTOSIHHO  MeHsTcsa. Bpems oT  BpemMeHM MOXHO Habnopatb
NPOXOXAEHNe TOro UMM MHOFO CNyTHWKA U €ro TeHW NOo AMCKY MMaHeThl,
MUc4Ye3HOBEHWEe CrnyTHUKa B TeHu HOnutepa (3aTMeHMe cnyTHuKa),
NCYE3HOBEHME CNYTHMKA 32 AUCKOM MMaHeThl.

TOYHbIE MONMOXEHWNsI CMYTHUKOB U MOMEHTLI siBNeHuMn B cucteme KOnutepa
nybnukytoTcs B ACTPOHOMUYECKOM KareHgape-exerogHvuke u mMoryTt 6biTb
BbIYMCIEHbI B Pa3fiU4YHbIX aCTPOHOMWYECKMX MNporpammax (Hanpumep, B
AstroLab).

C HayyHOM TOYKM 3pEHUS MHTEPECHO TO4YHOE onpeeneHne MOMEHTOB
HaCTynneHusa SBrneHun B cucteme cnyTHukoB tOnutepa. [ns 3TOro HyHo
JBa pasa B JeHb CBEPSATbCS C CUrHamamm TOYHOro BpEMEHM U OTMevaTb
MOMEHT HACTYMNMEeHUS ABMEHMS C MaKCMMarnbHO BO3MOXHOW TOYHOCTBIO.
Takke uenecoobpasHo nNPoM3BOAUTL 3apPUCOBKUM BUAMMOMW aTMocdepbl
OnuTepa Ha cneyunansHO 3aroTOBNEHHOM LWabnoHe-annunce ¢ nonyocamm
25Mm 1 23,3MMm.

BcrnegcTtere GbICTPOro BpalleHus MraHeTbl, CTOUT Ha4yMHaTb C 3apUCOBKU
3anagHbIX YacTerl ee BMAMMOrO AucCKa, a BCS 3apuvcoBKa He [OIKHa
npesbiwaTtb 10-15 MUH.

MoXxHO oueHMBaTb SIPKOCTb BUOMMBIX eTanen atmocdepbl No YCroBHOM
WKane, B KoTopon 0-ApKOCTb 3KBaTOpPManbHOW 30HbI, a 6- SPKOCTb TEHWU
cnyTHuka. Camble TeMHbIE NSATHA MOrYT UMETb APKOCTb 5, a camble apkue —
1.

®dukcnpyst MOMEHTbI MPOXOXAEHWUst JeTanem 4epe3 LeHTpanbHbIN
MepVanaH nnaHeTbl MOXHO MOMbITAaTbCA ONPEAEnUTb NEPUOAbl BpaLLeHNUs!
OTAEeNbHbIX aTMOCHEPHbIX 30H.



CartypH

MnaHeta CaTypH C €ro cucTemMon
Konew, — noxanyn, camblit
HeOObIYHbIN OBbEKT 3BE3AHOro
Heba. Ero macca B 95,16 pa3 u
aKBaTopmanbHbIn paguyc B 9,4
pasa npeBbILLaoT 3eMHble.
MonspHbin pagnyc CatypHa Ha
10% MeHbLLEe 3KBaTOpUanbLHoOro.
[og Ha nnaHeTe pgnutca 29,42
net. bonbwasa nonyock opouThbl
CartypHa — 9,55 a.e.

CoctaB atmocgepbl CatypHa Mano otnudaetcs ot HOnutepa: 97%
Bogopoaa, 3% renud, 0,5% metaHa u 0,01% ammumaka.

Konbuo CaTypHa, oTkpbiToe B 1656r. X. NonreHcom (1629-1695), Ha aene
npeactaBnser cobonm cucteMy M3 7 Konewl, U3 KOTOpPbIX TOMbKO Tpwu
OOCTynHbl HabrnogeHusam B niobutensckne Teneckonbel. Konbua A n B
pasgeneHbl YeTKMM TEMHbIM MNPOMEXYTKOM, OTKpbITbiM B 1675r. [.
Kaccuhn (1625-1712) n HassaHHbIM “AOeneHvem KaccuHun”. CpegHee
konbLo B saiBngeTcs cambiM spkum. BHyTpeHHee, camoe TeMHoe KornbLo C,
TaKkKe HasblBaemoe KpernoBblM, MOYTM He [OCTYMHO HabnwaeHusm B
Marnble MHCTPYMEeHThbl. BHewHue n BHyTpeHHue paguyckl koney A, B n C
cooTBeTcTBEHHO paBHbl 138000 1 120000 km, 116000 1 90000 km, 89000 n
72000 Km.

YcTaHoBneHo, 4To kornbua CaTtypHa COCTOST U3 nbAa.

Ha cerogHsawHui geHb y CatypHa oOHapyxeHo 30 cnyTHMKOB. M3 HuX
Tonbko  TutaH (8.4m) pocTyneH HabnogeHusam B Hebornbliune
WHCTPYMEHTBI.

Kaxgele 378 pgHen 3emna poroHsetr CatypH. [loaTomy, kaxaeln roa
npoTtuBocTosAHne CaTypHa HauYMHaeTCsa Ha ABE Heaernu nosxe.

Haunbonee wuHTepecHo HabnopeHwe koney CatypHa. Wx npucytcteue
MOXHO OOHapyXuTb M B NPU3MEHHbIN OGUHOKNbL. B onpedeneHHyto anoxy
Konbua BuOHbI OCODEHHO XOpOLWO, a WMHOr4a OHWM CTaHOBATCA K HaMm
pebpom 1 coBcemM He BUAHBI.

Lenb Kaccuhn Ha npegene 3ametHa B 50-60MM nop3opHbie Tpybbl. B
70MM  MHCTPYMEHT ¢ yBenuyeHnem 50-60 «kpaT wenb KaccuHun
HabntogaeTcs nerko.

Kak u Ha KOnutepe, B OOCTATOMHO KpYrMHble Teneckonbl C AvamMeTpoMm
obbektnBa 100-150Mm Ha gucke CaTypHa MOXHO yBUOETb TEMHbIE U
cBeTnble nonockl. Bpemsi oT BpemeHn B aTMocdepe nosBNATCHA KpyrHble
CBeTNble NATHA, [OOCTYyNHble HabnwaeHWsM, kKak MUHUMYM, B 70MM
WHCTPYMEHT.

CambIMU JOCTYMHBLIMU, U B TO € BPeMS, LeHHbIMWN ABRAI0TCA HabnoaeHus




MOKPbLITUA APKUX 3Be3d KonblLamu CaTypHa. B MOMEHT MOKPbLITUSI HYXXHO
OLleHMBaTb APKOCTb 3Be34bl METOAAMU, NMPYMEHSIEMbIMU AN HabMoaeHNI
nepemMeHHbIx 3Be3d. [lpedBapuTenbHO, NPU MOMOLLM KOMMbIOTEPHbIX
nporpamMmm-nraHeTapueB enaTenbHO MOATOTOBUTbL KapTy OKPECTHOCTEw
nraHeTbl C yKa3aHuem BUAMMoro Griecka 3sesg,.

YpaH u HenTtyH

OkBaTopuanbHbIn paguyc YpaHa B 4 pasa
bonblie paguyca 3emnu, a macca B 14,54
pasa 6onbwe Maccobl 3emnu. CpepgHui
paguyc opbutbel nnaHetel — 19.22 a.e.,
nepuvoan obpaweHua cocrtaBngetr 83.75
3eMHbIX roga. YpaH 6bin OTKpbLIT
Yuneamom [epwenem B 1781r. [Byms
rogamu nosxe OH Xe OTKPbIN ABa BHELUHUX
crnyTHMKa nnaHetel — OGepoH u TwuTtaH.
CerogHs HaM M3BECTHO O CyLLECTBOBaHWM
y YpaHa, Kak MUHUMYM, 21 cnyTHuKKa.
ATmocdepa nnaHeTbl Ha 83% cocTouT U3 Bogopoda, Ha 15% u3 renua um
Ha 2% Wn3 MeTaHa. VIHTepecHO, YTO OCb BpalleHna YpaHa HakroHeHa K
NrnockocTn opbuTbl Ha 98°. BpallaeTtcs nnaHeTa ¢ cambiM 6onblWMM cpeamn
nnaHeT-rmaHToB nepuogom — 17,24 vyaca. [NoaTtomy, nnaHeTa ChmOCHYyTa
nuuwb Ha 2,3%. 3emMna HacTuraet YpaH kaxable 370 gHen.

HentyH B 3,88 pasa 6Gonbwe u B 17,44 pasa maccuBHee 3emnu. OH
asuxetcs Bokpyr ConHua no opbute ¢ paguycom 30,11 a.e. n nepmogom
163,7 roga.

CoctaB aTtmocdepbl nraHeTbl NOYTM CxodeH ¢ YpaHoMm: 79% Bogopoaa,
18% rennss n 3% mMeTaHa. HenTyH Obln OTKpbLIT “Ha KOH4YMKe nepa”
WoranHom Tanne wn [eHpuxom p'Appectom B 1846r. 6narogaps
BbluMCnieHnamM MaTtematukoB [hkoHa Koyuya Apamca u Ypbana Jle
Beppbepa. Heckonbkumn Hegensamm nos3xe Yunbam Jlaccen OTKpbIn
caMblil KpynHbIA cnyTHUK HentyHa — TpuToH. Ha cerogHswWwHWMN OeHb y
HenTyHa OTKpbITO 8 cnyTHWKOB. 3eMns HacTUraeT nnaHeTy kaxable 367,5
OHS (exerogHo Ha 2 oHSA Nno3xe).

Mockonbky BUAMMBbIE YrNOBble pasmepbl YpaHa B MPOTUBOCTOSIHUM He
npesbiwatoT 47, a y HentyHa — 2,3” , yBuaeTb kakme-nubo gertanu Ha
MOBEPXHOCTAX  3TUX NnaHeT B  HebonbliMe  MHCTPYMEHTbl  He
npeacTaBnseTcs BO3MOXHbIM. Pa3Be 4TO, B [JOCTATOYHO KpYrHble
WHCTPYMEHTbI (He MeHee 70MM) ¢ 6GonbluM yBenMyeHnem (He meHee 60-
80 KkpaT) wHOrga Yy@daeTcs pasnuunTb AUCK YpaHa, WMewun B
3aBMCMMOCTM OT 3peHust Habniogatens CcuMHeBaTbli WAM 3ereHoBaTbin
uBerT.

B npotmBocTosiHuM YpaH umeet 6neck 5,4m, a HentyH — 7,6m. lNMosTomy,
OoTbICKaTb NNaHeTbl Ha HebGe MOXHO TOMbKO MPW MOMOLLM 3BE3AHbIX KapT 1




aCTPOHOMMWYECKOTO KaneHaapsi UM KOMMbITEPHOrO nnaHeTapus. 3a rog
YpaH cMeLyaeTcsa Ha 4-5% a HenTyH — Bcero Ha 2°.

Bpemsi OT BpemeHM pacyeTHbIi Oneck nnaHeT MeHseTcs, 4To, no-
BMAMMOMY, BbI3BaHO MOSIBIIEHMEM KPYMHbIX 0bpa3oBaHuin B aTtMocdepax
nnaHet. [o3ToMy, MMEET CMbICIT BPEMS OT BPEMEHU MPOM3BOANTL OLEHKY
Onecka nnaHeT MeTodaMu, WUCMONb3yeMbiMU  MNpu  HabNOeHUAX
nepemMeHHbIX 3Be3a. [1nsa aToro 6yaeT nonesHbiM 00blYHbIA OMHOKIb.

ConHue

BcneacTtBne konoccanbHOW yaaneHHOCTU OT Hac BCe 3Be3dbl BbIrMAOAT
TOYKaMy B Teneckon nboro gnamertpa, Kakoe Obl Gonblioe yBenvdeHne
Mbl HE NOCTaBUMW.

Ho ™Mbl Bcergpa umeemM nNpeKpacHyt BO3MOXHOCTb W3y4nTb 3Be3gy C
©nnskoro paccrosaHuna, Habngaa Hawe ConHue. Beab ConHue - psgosas

Puc.13. CnokoiiHoe ConHue, KakuM OHO BMAHO Yepes 3alUWTHYI0 MNIEHKY B MOA30PHYH
TpyOy unu HebonbLLoW Teneckon ¢ ysenmyeHnem 60x. NioHb 2006r. doTo aBTOpAa.



3Be3fa (KenTbl Kapnuk) Hawlen anakTnki, KoTopas pacrnofnoXeHa oT Hac
Ha paccTosiHun Bcero 149,6 MnH. km, yto B 350 ThicAY pa3 Gnvke camon
onwxkanwen kK Ham 3Be3apl Npokcuma LleHTaepa.

Mbl Bugum auck CorHua HEBOOPY)XEHHbIM la3oM, a MHorga (Bo Bpems
3axoga wnm Bocxoga CornHua), Moxem yBuaeTb ©0e3 kKakux nmbo
WHCTPYMEHTOB 0C000 KpynHble 0DOpa3oBaHUS B €ro BEPXHUX CosiX
(dboToChepe).

Ewe B ApeBHME BpemMeHa noau 3ameTunv TemHble nsaTHa Ha ConHue u
cuuTanu wux npegBecTHukammn 6Geacteun. Jluwe B 1610r. Benukun
UTanbsHCKUN Yy4yeHblr [anuneo [anunen BnepBble 3adukcMpoBan B
MOCTPOEHHbLIN MM Teneckon HanuuMe Ha ConHue nsaTeH. OTKpbITUE
Manunes paspywuno noadepXuBaeMoe B TO BpeMsl  LIEPKOBbIO
YTBEPXKAEHME O 4MCTOTE M coBeplleHcTBe ComHua U MOMOXMIIO Havano
€ro uccnegoBaHusaM.

CerogHss Mbl 3HaeM 0 ConHue yxe AO0CTaTOYHO MHOro. Ham msBecTeH
WUCTOYHUK CTOMb NMPOAOSPKUTENBHOrO “ropeHns” Hawero gHEeBHOro ceeTuna
- peakuumn siOepHOro CuHTe3a BOAOpOLA B renvi, B pesynbTaTe 4ero
BblgensieTca KonoccanbHas aHeprus. Mbl 3HaeM WCTUMHHbIE pas3mepbl U
maccy ConHua. Ouametp ConHua EaBeH 1390600 km (109 guameTpoB
3emnu), macca coctasnseTt 1,99x1 0% r, unn 333434 macc 3emnu.
Temnepatypa noBepxHocTHoro cnos ConHua (doTtocdepsl) coctaBnsieT
npumepHo 6000 rpagycos, Torga kak B uUeHTpe ConHua, noa Aencresnem
KoroccanbHOro AaBneHusi, Temnepatypa gocturaet 160 MiH. rpagycos.
BarnaHye Ha ConHue B noAa3opHyto Tpyby, Ha o6bekTuB (He okynsap!)
KOTOpPOW 3aKpenmneH MNIoTHbI TEeMHbIA cBeTouNnbTp (K NpuMepy, U3
TEMHOIO CTeKJla OT OYKOB Afsl CBapku), Mbl MOXEM YBUAETb COSIHEYHbIE
natHa. OHW MMEKT pasnuyHble pasMepbl, HEepeako MpeBblllakoLLee
anametp 3emnu. lsaTHa oOpasylTcss Ha MecTe Bbixoga M3 TNMYyOUMHHbIX
cnoes TpyboOK MarHUTHOro norsi, 00pa3oBaBLUNXCSI BCNEACTBUE OBWKEHUS
MOHM30BAHHOIO rasa - nrasmMbl Nog NoBepxHocTbio ConHua.

OTn TpybKM pacTankmealoT ras ¢oTtocdepbl, obHaxas 6onee XonoaHbIN
cno ¢ Temnepatypo Ha 1500-2000 rpagycoB MeHblle doTocdepsl.
Mockonbky Oonee XONO4HOE BeLLECTBO BbIrMSAMT Oonee TeMHbIM, Mbl
Habnogaem Ha ConHue naTHa.

Mockonbky NATHA NPEenATCTBYHOT BbIXOA4Y HA MOBEPXHOCTb MOTOKA SHEPTUN,
nOywiero CHuM3y, OH MpOopbIBAETCs PsiOM, B CTOPOHE OT MATEH. Tak Ha
nosepxHocTn CornHua obpasyTca spkue naTHa - hakernbl, KOTopble Takke
BMAHbI B HEOOSbLUOW MHCTPYMEHT.

MogHMmasice BBepx, TpyOkM marHuTHoro nons ConHua BbITArMBaKT 3a
co0oM BeLLLeCTBO ConHeYHon dpotocepsbl. B pesynbtate oOpasyoTcs apku
BbICOTOM B AECATKU TbICAY KWIIOMETPOB - COSIHEYHble MpoTybepaHLbl,
KOTOpble MOXHO Habnogatb TONMbKO C  MOMOLLUBK  CreumanbHbIX
CcBeTOUNBLTPOB Ha Kpak COMHEYHOrO Aucka.

Ecnu xopolo npucmoTtpeTbes, Bca doToctepa ConHua okasbiBaeTca He



OQHOPOAHOM M Kak Obl COCTOUT M3 OrpoOMHOrO KONMUYECTBa CBETIbIX
3epHbIlEeK - rpaHyn. [duameTp Takmx obpasoBaHui - nopsgka 700km, a
cpegHee BpeMS XW3HU - OKONo 7 MUHYT. MccnegoBaHns nokasanu, 4To
rpaHynbl - 3TO CTpyw Bomnee ropsyero rasa, KOTopble NOAHMMAalOTCSH BBEPX
N OCTbiBas OMyCKaloTCs BHM3. Tak ObINO yCTAHOBMEHO, YTO MOBEPXHOCTb
ConHua HaxoauTcs Kak 6bl B COCTOSIHUM KUMEHWS!, UM KOHBEKLMMW.
Habniogad nonoxeHve nNSATEH 4epe3 OfpederieHHble  MPOMEXYTKU
BPEMEHU, MOXHO YCTaHOBUTb, 4TO COnHLe BpaLlaeTcs BOKPYr CBOEW OCU C
nepuogom 27,3 CyTOoK No OTHowWweHuio kK 3emne (unu 25,4 cytok no
OTHOLWEHMIO K 3Be3gam). M3 HabniogeHunm  ConHeuYHbIX NATEeH cTano
M3BECTHO, YTO CKOPOCTb BpaleHua ConHua He ofuHaKoBa Ha pasHbIX
rnybuHax u wunpoTtax. ATo 3HaumT, 4yTo CornHLe BpallaeTcs He Kak TBepaoe
Teno.

YCTaHOBNEHO, 4YTO KOnu4yecTtBO nATeH Ha ConHue yBenuuMBaeTcs B
onpegerneHHble rogbl C NepuoanyHocTbio B 11 neT u cBMAaeTenbCTByeT O
MOBbILUEHUN COMHEYHOW akTMBHOCTU. YKM3Hb Ha 3emne BceLero 3aBucuT
or ConHua M MOBbIWEHME €ro akTMBHOCTU obopaymBaeTcsa Ans Hac
KaTaknM3amamu, poCTOM Yucria pasnunyHbix 3aboneBaHun U yxydleHuem
camodvyBcTBUst nogen. [loatomy, usdydeHme aktmBHocTu CornHua umeet
AN HacC OrpOMHY0 3HaYUMOCTb.

COnHeYyHylo aKTMBHOCTb MOXHO OLEeHUTb U3 HabnwaeHus nNsTeH.
Lsenuapckun actpoHoMm Pynonbd Bonbd, onpegenvslumnii npomexxyTok
MEeXAYy MaKCMMyMamWu COSNTHEYHOMW aKTMBHOCTW, BBEST €€ KOMUYECTBEHHYIO
XapaKTepucTuky, HasbiBaeMyto yncnom Bonbda W = 10g + f, rae g - uncno
rpynn naTeH, a f - nonHoe Yncno NsTeH.

Ecnn Ha gncke HeT naATeH, uucno Bonbda W=0. Ecnn nmeetcs ogHo
natHo, W= 11. B rogbl Makcumyma COMHEYHOWM aKTMBHOCTM YMcno Bonbda
pocTuraet 3HavyeHmns W= 180.

Kaxgomy, k1o MHTepecyeTca m3ydeHmem CorHua, MOXHO OpraHvM3oBaTb
cBol “cnyx06y ConHua”. B ee nporpammy BXOOWT 3apMCOBKa MOMOXEHMS
naTeH u onpeaenexHve ynucna Bonbda.

[Ona 3apucoBKM COMHEYHbIX MATEH nydlle BCEro CcnpoeumnpoBaTb
n3obpaxeHue ConHua Ha aKpaH.

[na aTtoro, noa3opHylo Tpyby unM Teneckon HyXHO 3aguadparMmpoBaTb
[0 3Ha4eHuns oTHocuTenbHoro otBepcTus 1/30 - 1/45, 4ToObl OT CUMBHOIO
noToka W3MNy4yeHuUsl NWH3bl OKynsdpa He neperpenucb U He TPecHynu.
Cnuwkom 60nbLIOr0 yBEnMYEeHWss NpuM 3TOM He TpebyeTcs, Tak Kak
Heobxooumo, 4TOOblI 6bin BuaeH Becb guck ConHua. Ha HekoTopom
paccTosHUM 3@ OKYNspOM pasMeLLaeTcsl pOBHas Mrollagka - 3KpaH, Ha
KOTOPOW 3aKpennsaeTcs NoTHbIA 6enbin NMNCT Oymarn ¢ HapucoBaHHLIM Ha
HeM uupkynem kpyrom guameTtpom 10cm. PaccTosiHue oT okynsapa go
3KpaHa nogbupaeTca Takmm ob6pas3om, 4Tobbl Mpoekuuss ulobpaxkeHusi
ConHua Ttakke umena avametp 10 cm. CoBmecTuB usobpaxeHue wu
HaApMCOBaHHbIA KPYr, MOXHO MPUCTyNaTb K 3apUCOBKE MNOMOXEHUA



CONMHEYHbIX MATEH. [ns STOro nyywe BCEro noaxogut MSrkui, OCTPO
3aTOYEHHbIN KapaHgaLl.

Cnepea Heobxo0aMMo BeIOpaTh OAHO NSATHO OnvXe K LeHTpy aucka ConHua
N He nepemellasi Tpyby nocrnegoBaTenbHO OTMEYaTb €ro MOJIOXKEHNE Ha
Kpyre. [poBedeHHas 4epe3 3TU TOYKM MpsiMasi OyaeT NpeAacTaBnsiTb
HanpaBlieHNMe CYTOYHOW napannenn - OpPWEHTUP [ANs  OalnbHEenLero
onpeneneHnss KoopauMHaT COSHEYHbIX MATEH W MPUBA3KM  PSaoB
HabnogeHun. Ons Ttoro, 4ytobbl BawuM HabnwAeHWs WMenu HayyHoe
3Ha4yeHne, HEOOXOAMMO C TOYHOCTBIO A0 MUHYTbI 3adMKCMpOBaTb BPEMS
Ha4ana u KoHua HabnaeHuNn.

HaunHatowemy niobutento actpoHoMun 6e3 JOMNOMHUTENBHLIX HaBbIKOB U
JaHHbIX [OCTATOYHO CIOXHO 06paboTaTb MO3MLMOHHbIE HabnaeHus
nateH Ha ConHue. TemM He MeHee, 3Ta MHGOPMaUUS BaxHa U Npwu
COAENCTBMM MpOdrecCUOHanbHbIX aCTPOHOMOB MOXeET ObITb MonesHa
Hayke.

Heobxoanmo nomMHUTL, YTO HabnogeHns ConHua AocTaTtovyHo onacHbl. Hu
B KOEM cny4dae Henb3si cMoTpeTb Ha ConHue B GMHOKIbL MM NOA30PHYH0
TpyOy ©0e3 3awuTHbIX (UILTPOB Ha OOBEKTMBE, WHA4Ye Bbl MOXeETe
HernonpasMMo NoBpeauTb 3peHne! meliTe B BUAY, YTO HEKOTOPLIE TEMHbIE
UNbTPLI MOTYT NponyckaTb onpeferieHHble HEBUAUMBIE Na3oM YacToThbl
N3ny4YeHnsi, BpeaHble OIS YENTOBEYECKOro 3peHust.

Moatomy, pna HabnogeHus ConHua pekoMeHayeTCcs MCnonb3oBaTb
cneumanbHele nneHkn Baader Astro Solar, urpatowmne ponb ocnabnsrowmx
GunbTpoB. Takytd MMEeHKy HeobxoAMMO HaTsHYTb Ha  KapTOHHOe
OCHOBaHME W HaAeXHO 3akpenuTb nepen ob0bekTnBoM. Hebonblias
HEPOBHOCTb  HAaTSXKEHWs MIIEHKM He cKasblBaeTcsd Ha KayecTBe
n3obpaxeHus. Mcnonb3ya Takonm UIbLTP MOXHO He AuMadparMmpoBaTb
ob0beKkTMBa Temneckona W pas3rnagbiBatb  noBepxHocTb ConHua ¢
MaKCUMarbHbIM paspeLleHnemM.

Cnepys pekomeHgaumsim no oTtorpadmpoBanunto  JIyHbl, MOXHO
opraHusoBaTb U poTorpacupoBaHmne ConHua. B atom crnyyae Heobxogmmo
NVLWb YCTaHOBUTL TEMHbIN CBETOUNBLTP UMK CNeLManbHYo NIeHKy nepeq
06BLEKTUBOM TPYOHI.

NMepemMeHHble 3Be3abl

Ewe B cpegHue Beka apabckMe acTpOHOMbI OOpaTUNM BHUMaHWE Ha
3Be3qy berta lNepcesa. Bpemsa oT BpemeHU oHa cTaHOBMNach sipye, a 3aTtemM
cHoBa TyckHena. lMoatomy ee u Hassanu Anb 'ynb - gemoHoM. Jlvwb B
1667r. nepemeHHOCTbL 9ToW 3Be3dbl Obina yctaHoBneHa B EBpone
UTanbsaHCKUM acTpoHoMoM MoHTaHapw.

13 aBrycta 1596r, Bo Bpems HabnogeHun Mepkypusa, Oasug ®abpuunyc
OTKpbIN nepemeHHocTb 3Be3abl OMUKpoH KuTta. 3a HeobblyariHoe nageHue
b6necka co 2n oo 10 BENUYMHbLI B TEYEHUE ONUTENbHOro cpoka (bonee
roga) ee Hasanu Mwpon , T.e. [OuBHoW. lMocTeneHHO Ha Hebe cTanm
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Puc.14. KpuBas wnsMeHeHuWss Griecka KnaccU4Yeckon [ONronepuoauyeckon nepemMmeHHom
3Be3abl — Mupbl Kuta 3a nepuvog ¢ 1850 no 2000r ¢ 10-4HEBHbIM WHTEpPBanNoM Mexay
HabnopgeHnamu. (www.aavso.org) CpegHuii nHTepan usmeHeHus brnecka Mupbl - 3,5-9m.
Mepvoa nameHeHust 6necka - 332 aHsl.

obHapyxumBaTb Bce bonblue 1 6onblie nepemeHHbIx 3Be34. HaunHas ¢ 90x
rogos npowsioro cronetusa nepemMeHHble 3Be3dbl CTanu NCKaTb
crneumanbHbeiMn cnocobamu. Ha cerogHsWHWIA OeHb KaTanorm3mpoBaHo
yxe okono 35000 nepemMeHHbIX 3Be3a. bonee 40 nepemMeHHbIX AOCTYMHbI
HaGJ'II'O,D,eHI/IﬂM HEBOOpPYXEHHbIM 1a3oMm. Yncno wux BO3pacTtaeT npu
ncnonb3oBaHMM camMmoro nNnpocToro OuHOKNSA.

Ha CGFO,EI,HHLIJHI/IVI O0EHb M3BECTHO, YTO NepeMeHHOCTb Yy 3Be3[ BO3HUKaeT
BCcneanctene OBYX MNPUYUH! o6pau.|,eH|/|;| BOKPYr HUX 3Be34-CNYTHUKOB B
MINOCKOCTH, onuskon K nydy 3peHua C 4YaCTU4YHbIMMU UK NOJNHbIMU
3aTMEeHnAMU KOMTMOHEHTOB, nmbo bmsnyeckmu npoueccamu,
NPOUCXOOALWUMN B CaMUX 3Be3ax.

3Be3na Anronb ABNSeTCA NpeacTaBUTENEM MEPBOro Knacca NepeMeHHbIX
3Be3[] - 3aTMEHHbIX NepeMeHHbIX. B 3aBUCMMOCTM OT napameTpoB OpOuT,



POpMbI KOMMOHEHTOB, UX BHYTPEHHEro CTPOEHUsI CYLLECTBYET HECKONbKO
MOATUMNOB 3aTMEHHbIX NepeMeHHbIX 3Be3d. Bce oHM oToxagecTBnsawTCA No
XapakTepy KpuvBOW Wu3MeHeHust ©Onecka. K npumepy, kpuBasi Griecka
3aTMEHHOWN NepeMeHHOoN 3Be3bl Tuna Anrons B OCHOBHOM MOYTU NpsiMas,
3a VICKIMIOYEHUEM ABYX PE3KUX MUHMMYMOB - MOMEHTOB 3aTMeHus bornee
SIPKOW  KOMMOHEHTbI MeHee SpkoM W HaobopoT. [MaeHbIA, Hambonee
rmyboKMn MUHUMYM yKa3biBaeT Ha MOMEHT 3aTMeHus Gonee sipkov 3Be3abl
ee MeHee ApKUM CMyTHUKOM. BTopuuHbii, crnabo BblipaXXeHHbI MUHUMYM
BO3HMKaeT npu 3axode cnaboro ChnyTHWKa 3a UeHTpanbHyl 3Be3fy.
lMpomexyTok BpemMeHn Mmexay ABYMSA nocnefoBaTterbHbIMU MUHUMYMaMm
O4HOro TunNa HasblBaeTCd NepuoaoM MNepeMeHHOCTU  3Be3dbl U
COOTBETCTBYET nepuoay obpalleHns KOMNOHEHTOB.

M3meHeHne Onecka B (pu3MUECKMX NepemMeHHbIX 3Be3dax CBSA3aHO C
PU3NYECKMM M3MEHEHMEM WX pasMepoB - Mynbcauven (nynbcupyowme
nepemeHHble), NMboO C BHEe3anHbIM BblOENEHNEM 3HEprM B pesynbTarte
B3pbIBOMOAOOHOrO  npouecca  (BCMbIXuBawwme NepemeHHblie). Ha
onpedeneHHOM 3Tane pas3BUMTUS paBHOBECUE MeXAY CWUIMON MPUTSIKEHMUS
BELLEeCTBa K LIeHTPy 3Be34bl M CUIION OaBMEHUS B ee Hegpax HapyLlaeTcs.
B pesynbrate, 3Be3ga HauuHaeT MynbCMpoBaTb, TO pacLUMPSASCb, TO
cxkunmasce. NMpu cxatnm noBbllLaeTca Temnepatypa 1 NOTOK U3NyYyeHusa ot
3Be3abl. [Ina Hac Gneck 3Be3abl Npu 3ToM yBenuuutcd. [Npu pacumpeHum
TemnepaTypa W CBETUMOCTb 3Be3[bl YMEHbLIATCH, 4YTO BbI3OBET B
pe3ynbTate yMeHblUeHVe bnecka.

3Be3abl, nepuoa nynbcauny KOTOPbIX OCTAeTCA MOCTOAHHbIM B TeyeHue
ONUTENbHOTO  MPOMEXYTKa  BpPEMEHM, HasbiBalTCAd  MpaBWITbHbIMU
NyNbCUPYIOLLMMN NEPEMEHHBIMN.

Ocobyo BaXXHOCTb ANl aCTPOHOMMM MPEeacTaBnAlT NepeMeHHble Tuna o
Lledbes, HasbiBaemble “‘Uedengamn’.

MepemeHHoCTb 3Be3abl & Lledest Obina oTkpbita B 1784 r. rmyxoHeMbIM
aHrmuUnCKUm nodutenem actpoHomun [bxoHom [ygpankom (1764-1786).
MpaBunbHasa nynscupytollas nepeMenHas & Lledbes namensiet ceon bneck
c 3.5m pgo 4.4m c nepuogom 5, 366 cyTok. Bo Bpems nynbcauun, ee
paguyc, B cpeaHeM paBHbin 40 pagnycam CornHua, U3SMeHSIeTCA Ha YeTbipe
pagnyca CornHua. Knaccudeckue uedengbl SBRSATCA  XENTbIMU
CBepXruraHTamu, MmerT nepuoabl nynbcaumm oT 1 go 70 cytok (B
cpegHeM, 7 CyTOK) U aMmnnuTyabl uameHeHust 6necka ot 0,1m go 2,0m.
KpuBass Gnecka uedeuns oTtnuyaeTcs [OBOMNbHO PE3KMMWU MuKamMu W
cnegylowmmmn 3a HuMmn 6onee nonorumn cnagamu 6necka.

Ewe B Havyane XX Beka OblfI0 YCTAHOBMEHO, YTO MNEPUOA U3MEHEeHUd
bnecka uedena 3aBUCMT OT MOTOKA M3MYYEHUH, U3Ny4aemoro WumMu.
Bnarogaps aTomy cTano BO3MOXHO OLLeHMBAaTb PaccTosiHUS o uedeng no
nepuody wu3MeHeHus 6necka. [lockonbky uedengbl -  3Be3dbl-
CBEPXIUraHTbl, UX MOXHO HabnwgaTb U B OPYrUX ranakTukax, onpegenss
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Puc.15. Kpueas nameHeHns bnecka knaccudeckon uedeunabl — JenbTa Liedes no gaHHbIM
13 6a3bl HabntogeHun uneHos AAVSO.

[na cpaBHeHWs co cBouMW HabnogeHwsimu, no agpecy http://www.aavso.org/data/lcg/ Bbl
MOXeTe CreHepupoBaTb KpMBYIO M3MeHeHus Grnecka Ana mobol 3Be3dbl U3 Mporpammbl
HabntogeHut AAVSO npaktuyecku 3a noboi HTepean BpeMEHW.

pacctodaHna Oo Hux. [loatomy, uedeungbl HasbiBalT “MasikaMmiu
BceneHHon”.

Lledbengbl pacnonaratlotca BAOSMb MNIIOCKOCTM ranakTUKW, Torga Kak ux
“pOACTBEHHUKN” - BUPrMHUABI, Unn 3Be3abl Tuna W [eBbl, pacnpegeneHbl
paBHOMEPHO OTHOCUTESTbHO LeHTpa.

BcneacTtene Gomnblioro nepuoga MaMeHeHust Griecka nepemeHHble Tuna
Mwupbl Knta HasbiBaloT gonronepuogudeckumn, unu “mupugamu”. Cama
Mwupa Kuta nameHsiet ceon 6neck ot 2,0m go 10,1m ¢ nepnogom B 331,65
cyToK. KpacHble ruraHTbl ¢ HA3KOW TeMnepaTtypon nosepxHocth (2500K), k
Yncrny KOTOpbIX MpuUHaAnexart AoONronepuoanyeckne nepeMeHHble, UMeoT
r’MraHTCKMe pasmepbl, B TbiCAYM pa3 npeBocxogdiume pasmepbl ConHua.
[MoaToMy, OHM NyNbCUPYOT ropas3go  MeaneHHee uedeuna, 4Yem
00BbSACHAETCA OrpoMHasi MPOAOIPKUTENBbHOCTL MEpUMoAda M3MEHEHUS UX
6necka. OrpomHoe BMAOMMOE W3MeEHeHMe Ornecka Mupug He CBS3aHO
HanNpaAMyl C UW3MEHEHWEM KONMyecTBa M3flydaemMon UMW  SHEpPruwn.
OkasbiBaeTcsl, y MMpuz NpoOMCXOoAuT nepuoanyeckoe nepepacnpeneneHme
N3fiydyaemMon 3Heprum u3 BUAMMBIX Y4acTKOB CMekTpa B HeAOCTYMHble
BOCNpUATUIO, 1 0BpaTHO.

[onronepnognyeckne nepemeHHble MMEKT nepuoabl M3MeHeHus bnecka
ot 80 go 1000 gHewn n amnnutyabl 6necka ot 2,5 o 11m.

Cenvac B katanorax 3apeructpmposaHo 6onee 5000 mupua.

K npaBunbHbIM NynbCUPYOLLMM NepeMeHHbIM OTHOCATCS 3Be3abl Tuna RR
Jlnpbl - nepemeHHoON 3Be34bl, PacrnofioXXeHHOW nesee u Bbiwe Bern. bneck
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Puc.16. KpuBasi u3ameHeHus Onecka nonynpaBwunbHOM nepemMeHHon Anbda OpuoHa
(Betenbrense) no aaHHbIM AAVSO (http://www.aavso.org/data/lcg/ )

RR INupbl meHseTcs ¢ 7,1m go 8,1m 3a nepuog 0OKONo MOMOBWHbI CYTOK -
134 36Mm. 3Be3gbl Tvna RR Jlnpbl aenaioTca ruraHTamm xentoBaTto-6enoro
uBeta ¢ Temneparypon nosepxHoctn 8000K, Ha 1-2 TbIic. K Bbllwe yem y
Lledbena. Nepuogpl nsmeHeHus 6recka nepemeHHbix Tuna RR Jlvpbl nexat
B npegenax ot 5 vyacoB o 1,2 cytok, a 6rneck nameHsieTca B npegenax ot
0,2m pgo 2,0m.

CyuiectByeT OOWMPHLIA KacCc MOMynpaBuIlbHbIX MEPEMEHHbIX 3Be3[,
nepuoa KOTopbIX MeHsieTcs. Kak n Mupuabl, 9TO KpacHbIe rMraHTbl C HA3KOW
TemnepaTypon NOBEPXHOCTWU, HO amMNnUTyda M3MeHeHus Brnecka y HUX He
npesbiwaer 2m. [lepnoabl u3MeHeHUs1 OGnecka Yy MOMNynpaBuUmbHbIX
nepemMeHHbIX nexart B npegenax ot 30 go 1000 cyTok.

HabniogeHne nepemeHHbIX 3Be3] AaeT UeHHble AaHHble ANs MHOrmMx
obnacten acTpoHOMuMM - OT acTpodmsvkum Jo Kocmormoruun. [axe yxe
XOpOLLO WUCCreaoBaHHble MNepeMeHHble 3Be3dbl Hepeako MNpemnogHOCAT
ctopnpu3bl. [lpocTeble  Bu3yanbHble  HaOMWAEHUA CO  CKPOMHBLIMU
cpegctBaMm  MOryT BHECTM LEHHbIW BKNag B uM3ydyeHne BceneHHom.
[MoatomMy, nepemMeHHble 3Be3dbl - LUMPOKOE Mnofie AeAaTeNnbHOCTW Ans
nobutenen acTpoOHOMUMN.

HayyHylo  UEeHHOCTb  NpPeAcCTaBnslOT  pPerynsipHole,  MHOroneTHue
HabNIOeHUA MepeMeHHbIX pasnUuHbIX TUMOB MNEepeMeHHbIX 3Be3f.
PesynbTtatel HabnogeHUn nepemMeHHbIX OOpMIISIOTCA B BuAE KpPUBOWN
n3meHeHusi 6necka, roe nNo ropusoHTanbLHOM OCU OTKNaAblBaeTCs BpeMs, a
no BepTuKanbHoON - Bneck 3sesapl.



B ocHoBy meToaa onpefneneHusa 6necka 3sesq NOMNoOXeHO CpaBHEHME KX C
cocegHUMK 3Be3gamm, Bneck KOTOpPbIX XOPOLUO M3BECTEH M HE MeHsieTcs
co BpeMeHeM. Takve 3Be3dbl Ha3biBalOT 3Be3gamMu CpaBHeHus. 3apaHee
BblIOMpaeTCa HECKONbKO 3BE3[ CPaBHEHMS, MEILLMX Brieck B MpOMEXyTKe
n3MeHeHns brnecka nepeMeHHon. 3Be3abl CPaBHEHUS AOIMKHbI HAXOAUTBLCS
Kak MOXHO Onvke K uccrieqyemMon nepeMeHHon, B npeaenax nons 3peHnst
MHCTpyMeHTa, PasHuua bnecka mexay 3Be3gamMu cpaBHEHWst 4OIMKHa ObiTb
He G6onbwe 0,4-0,5m, a uBeT He OOMMKEH CUMbHO OTNMYaTbCHA OT LBeTa
nepemMeHHOMN.

CyulectByeT HeCKOmnbKO crnocoboB oueHku Bnecka nepemMeHHbIX 3Be3f.
MepBbIi cnocob® 6bin npegnoxeH 3. [MukkepuHrom. OH npefnoxun
CpaBHMBaTb MNEPEMEHHY0 3Be3gy (V) C OBYMS 3Be3gaMu CpaBHEHUS -
HemHoro 6onee sipkoin (a), n meHee apkown (b), MbiCneHHO Aenst MHTepBan
Mexay ux 6rneckom Ha 10 paBHbIx Yactein. CpaBHUBasi 6rieck NnepemMeHHon
N 3Be3q CpaBHeHWsi, HeobxoaMMO YCTaHOBUTbL MOMoOXeHue 6Gnecka
nepemMeHHOn Mexay Oneckom 3Be3f CpaBHEHUS B AeCATbIX AONAX MexXay
pasHuuen nx bnecka. K npumepy, ecnu nepeMeHHas 3Be3fa HacTOmbKO Xe
cnabee 3Be3gbl a , HacKomnbKo spye 3Be3gbl b, TO oueHka Onecka
3anucbiBaeTcsl B Buge asSvsb. Ecnu ke Gneck nepemMeHHoOW novty paBeH
OGnecky 3Be3dbl a, U 3HauuTenbHO Gonblie 6Grnecka 3Be3abl b, oueHka
3anuceiBaeTcs B Buae alvob.

OTtclopa nerko onpefenuTb 3BE3dHY BENUYMHY nepemeHHon. [Ons
nocrnegHero cny4as, Mol Noy4yMM [Ba 3Ha4YeHUs:

my= m, + 0.1 (my-m,), M,=m;,-0.9 (Mp-my).

M3 aTux, n Apyrnx 3HadeHu Grnecka nepeMeHHON, MoNy4YeHHbIX C APYrMMun
3Be3gamMun cpaBHeHusl, bepeTcs cpegHee apudmMeTnyeckoe, OKpyrisemoe
00 COTbIX Joren 3B. BenunyuHbl. [10 nonyvyeHHbIM pesynbTataM CTPOUTCS
KpvBas bnecka.

Opyron cnocob, Haubonee pekoMeHOYEMbIA K WCMNONb30BaHUO 0Oonee
OonbITHBIM Habntogatensam, 6bin npegnoxeH Henangom n C.H. bnaxko. B
oTnuyme oT metoaa lNukkepuHra, B 3TOM MeTofe uHTepBan bnecka mexay
3Be3jamMu CpaBHEHUS AenuTCA He Ha [ecsaTb, a Ha TO YUCNOo 4acTeun
(cTeneHen), koTopoe peanbHO MOXET oLeHUTb HabnoaaTens. K npumepy,
uHTepBan 6necka Mexay nepemMeHHoWm v un Gonee cnabon 3Be3gomn
cpaBHeHusi b BoBoe Gornblue, YyeM mexay v u a. OueHusB nHTepBan bnecka
Mexay a b v B 3 cteneHn, Mbl 3anmcbiBaeM OLIEHKY Kak a3veb.

Pag HabnogeHwnn, nonyyeHHbln meTogoM Hewnnanga-bnaxko, MOXHO
obpaboTtaTb CTaTUCTUYECKMMM mMeTogamu, HO HauYnHaLWNM
HabngaTensm nerde BCero onpegensTb TEeKyWwun 6neck nepemMeHHon no
TOMY K€ MpMHUMNY, 4TO 1 B MeToAe NukkepuHra.

XOTA  TOYHOCTb  BM3yanbHbIX OLEHOK Ornecka y  HauyMHaloWmX
Habniogatenen paBHa, B cpegHeMm, 0.2m, CcO BpeEMEHEM OHa
yBenuynsaetcs B 2-3 pasa.
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Puc.17. TunuuyHas nowckoBas kapTa Ons HabniogeHus sipkMX  NepeMeHHbIX 3Be3q B
co3sesgun Lledes u3 nybnuyHoro oHnmamHoBoro apxmBa AmepukaHckon Accouuauum
Habniopatenen MepemeHnHbix 3Be3n ( http://www.aavso.org/charts/Constellation/ )
MepemMeHHble Ha kapTe 0603HaYeHbl Koreykamu, a psaoM CO 3Be3aMu CpaBHEHUs ykasaHbl
BM3yarbHble 3Be3[iHble BENMUYUHbI 6e3 TOUKM Mexay Lienon 1 AecaTU4HoM YacTamm (52=5.2m)
Bonee petanbHble KapTbl OKpecTHOCTEN nepeMeHHbIX 3Be3f AAVSO gocTynHel No agpecam
http://www.aavso.org/observing/charts/ u ftp:/ftp.aavso.org/charts/



Hanbonee ToYHbLIN M AOCTYMHbBIA METOA OUEeHKM Bnecka Gbin NpeanoxeH
A.H. BonoxoBbiM (Mockea) 1 HesaBncumo oT Hero M Bbanepom (Frambypr)
Oonee 65 net Ha3ag,.

MeTog ocHOBaH Ha 3aBMCMMOCTU PacCTOSIHWUS, HEOOXOAMMOrOo A1 MOSTHOTO
NUCYE3HOBEHUSA 3Be3gbl Mpu  pacdoKycupoBke OT ee gpkocTu. [On4d
peanu3auuu aToro meToda HeobxoamMmMo nporpagynpoBatb
hOKyCMpPOBOYHOE Koneco (0Bbl4HO Ha 360 OeneHuni) n
nocrnegoBaTenbHbIMU HABMNOAEHUSMU 3BE3[ C U3BECTHBLIMW BENUYUHAMU
NOCTPOUTbL JIMHENHbLIN TpaduK 3aBUCMMOCTM 3HAYEHWA LWKamnbl CO
3Be3gHbIMM BenuuuHamu. [locne aToro onpepeneHve Tekywero Onecka
nepemeHHON 3Be3bl OygeT CBOAUTLCS K MPOCTOW onepaumu BbiBoda ee u3
doKkyca [0 MOSIHOrO MCYE3HOBEHWUS M HAXOXOEHMST TEKYLLEro 3Ha4yeHus
6recka no rpaduky 3aBUCUMOCTW AENEHUN LKamnbl OT 3B. BEMWYMHbI.
KanmbpoBo4HbI  rpaduKk keraTenbHO BbIMNOMHATL Nepeqd  KaxabiM
HabnogeHneM 1 xxenaTenbHO No 3Be3aam, 6rmM3kuM K usydaemom obnacTu.

Takum MeToA0M MO>HO Npou3BOaAUTb OLIEHKM Gnecka
KOPOTKOMEPUOANYECKUX MEePEMEHHBIX C AOCTATOYHO BBLICOKOW TOYHOCTBIO
(0.02m).

KapTbl okpecTHOCTeN Hanbornee ApPKUX NepeMEeHHbIX 3Be3 NyOnuKyloTCS B
LLlkonbHOM ACTPOHOMMYECKOM KaneHgape-exerogHuvke u B CrnpaBoyHuMKe
ITobutens ActpoHomum noa pegakumen N.I.Kynukosckoro.

MoppobHble KapTbl OKPECTHOCTEM C YKa3aHMEM 3Be3[ CpaBHeHus aAngd
MHOXeCTBa MNEepeMeHHbIX [OOCTynMHbl 4Yepe3 WHTepHeT Ha cante
AmepukaHckon Accounaumm Habnogatenen NepemeHHbix 3Besg (AAVSO)
no agpecy www.aavso.org

[onronepuoanyeckne nepemMeHHble CTOUT HabniogaTb oavH pas B 7-10
OHen, 4yTo Hambonee peanbHO He 3aBUCUMO OT MOrOAHbLIX YCITOBUNA.
OcTanbHble NepeMeHHble 3Be34bl He06Xx0aMMO HabnaaTh KaXXAbIN SCHbIN
BeYep, 1 TEM Yalle 3a HOYb, YEM MEHbLLIE Nepunoa N3MeHeHns nx dnecka.
OcobeHHO MHTepecHbl Hayke HabniogeHus MOMEHTOB B6OMM3NM MOMEHTOB
MUHVMYMOB Yy 3aTMEHHbIX NEPEMEHHbIX 3BE3[ U MaKCUMYMOB (DU3NYECKMX
nepeMeHHbIX 3Be3[.

lNocne ocBoeHMst MeToAoB HabNAEHUs U OOCTMXKEHUA Bonee BbICOKOM
TOYHOCTU OLEHKM ©Brnecka, MOXHO nepexoauTb K HabnogeHuo
nonynpaBuIbHbIX U HEMpaBWITbHLIX MEPEMEHHBLIX 3Be3fd, MMEHLLMX
OrPOMHBIN HAYYHbIN UHTEpPEC.

Habniogatenn, Xopowo 3HaKOMble CO 3Be3dHbIM  HeboM, MoryT
BKITIOUUTBCS B MOUCKM HOBBIX W CBEPXHOBLIX 3Be3n. Ecnm Ha Hebe
nosiBunach 3Be3fa, KoTopown paHee He bbiflo Ha TOM MecTe, Bbl UMeeTe BCe
WaHCbl cTaTb OTKpblBaTenemM HOBOW. [MpUYMHON BCMbILWKN HOBbIX 3Be3[,
OKa3blBaeTCs B3pblB BHELLUHMX CIOEB, BCMEACTBME Yero u3 Heap
BblAeNsieTCA KOnoccanbHOe KONMMYeCcTBO SHeprun. 3a napy OHen 3Besfa
pasgyBaeTcsd B COTHM pas, 4YTO MNPUBOAUT K PE3KOMY YCUNEeHWuo ee



BUaMmoro 6necka Ha AecATKN 3Be3OHbIX BENUYNH. 3a HECKONbKO MECSILIEB
(vHorga po OBYX-Tpex neT) oboroyka paccemBaeTcsi B MPOCTPaHCTBE,
cama 3Be3ga CXKMMaeTcsa A0 CBOMX OObIYHbIX pa3mMepoB, BO3BpaLlasChb K
nepBoHavanbHbIM 3Ha4YeHUsAM Griecka.

M3pepka B Hegpax TakMx 3Be3p NMPOUCXOAUT B3PbIB HACTOMbKO GonbLuown
MOLLHOCTK, 4YTO B pe3ynbTaTe 3Be3da paspylaeTtcs. ITO sBlEHue
Ha3bIBaOT BCMNbILKOW CBEPXHOBOMW. Takas cBepxHoBas BCrbixHysa B 1054r.
B co3Be3aun Tenbua M Obina BMAHA Ha Hebe paxe gHem, 4YToO OblNoO
3admkcnmpoBaHo B netonucsax. Cendac Ha MecTe 3TOM CBEPXHOBOW
obHapyxeHa HenpepbiBHO paclIMPSAOWAaca TyMaHHOCTb, Ha3biBaeMasi
KpabosugHon. O6nactb TYMaHHOCTU $BRSIETCA CUMbHbIM WUCTOYHUKOM
UMMNYNbCHOIO PEHTFEHOBCKOrO U pagnounsnyyeHums.

KomeTnl

C ApeBHeNLLMX BpeEMEH Moan CBA3bIBanuv NosiBrieHue "XBocTaTbIX 3Be3q" -
KOMeT, C rpagywimmm nepemeHamu. [lpegku cuutanu mx nocnaHuamm
6oroB, NpeaBeCTHMKaMWU HeCHacTUi, UICTOYHMKaAMUN 3NNOEMUN U CTUXUMAHBIX
B6encteun. CerogHsa KaxAbl LUKOMbHUK 3HAET, YTO KOMETbl OTHOCATCS K
Tenam Hawen ConHeYyHoW cUCTEMbl U NpeacTaBnsioT cobon 3amep3lme
mMeibbl Nbda w3 BoAbl WM rasoB C NpuMecsiMM  MuHepanos. [lpu
npuonmkeHnn k ConHuy, BCMNEeACTBME HarpeBa, M3 HebOMbLOro mno
pasMepy fapa (OT HECKONbKUX COTEH METPOB [0 AECHTKOB KMITOMETPOB)
paspacTaeTcs ruraHTckass atMocdepa (koma W XBOCT), gocTuraroLiasi
pa3Mepbl HECKOMbKMX AECATKOB MUMIIMOHOB KMIIOMETPOB.

Mo xapakTepy opbuUT KOMETbI AensaTCa Ha KopoTkonepuoandeckme (opbuta
- HebBonblon annunc), gonronepuogudeckne (opbuta - BbITAHYTbIN
annunc), napabonuyeckne nnu runepbonuyeckme (He 3amkHyTasa opbuta -
nocne conuxeHmsa ¢ ConHuem komeTa 6ornblLle He BO3BPaTUTCHA BHOBb).
BcneacTteue BbITAHYTOCTM OpbUT agonronepuogmyeckne KomeTbl (a KX
OOMbLIMHCTBO) NULWb pa3 B HECKONMbKO OECATKOB neT chnwkalTcs C
CornHuem 1 CTaHOBATCS BUOUMbIMY B HEGOMbLLME UHCTPYMEHTLI. Bpems ot
BpEMEHN OOHapyXMBaKTCA HOBble KOMETbIl, HEKOTOpble U3 KOTOPbIX
HacTonbko conwxaTca ¢ ConHuem, 4YTo ObIBalOT BUOHbI Aaxe
HEBOOPYXXEHHbIM rMa3om. Takne sipkMe KomeTbl yaobHee Bcero HabngaTb
B NPU3MEHHbIN BUHOKIb C HEOOMbBLUIVMM YBENTUYEHNEM.

BeiBatoT, rogpl, korga Ha Hebe ogHa 3a Opyron NOSABIISIOTCS HECKONbKO
APKNX KOMeEeT, nMbo HM OAHOW KOMETbl, AOCTYNHOM HabnioaeHusMm B
CKPOMHbIE NIOBUTENLCKNE MHCTPYMEHTLI. Apkue KomeTbl 6bIBalOT BUOUMDI
Ha Hebe nuWb cuyuTaHHble Mecsdubl. [losToMy, KOMeTbl - peakne wu
3anomuHaoLlmeca roctm Ha HebocsBoge. He crtouT ynyctutb cny4as
HabnogaTe 3TN, BOUCTUHY, KpacuBenlLme obbekTbl Heba.

Y3HaTb O nMOSIBNEHUU SPKUX KOMET MOXHO U3 aCTPOHOMMUYECKOro
KaneHgapsi-exxerogHuka, J1mbo Ha cawtax LleHTpanbHoro  Biopo
actpoHomMuyeckmx Tenerpamm Central Bureau for Astronomical Telegrams



Puc.18. Kometa Xenna-bonna — ogHa 13 ApyanumMx KOMET MPOLUIIOro CTONEeTUsl, Kakomn
oHa 6bina BugHa B 6uHoknb B mapTte 1997r. ®oto aBTOpAa.

(http://cfa-www.harvard.edu/cfa/ps/cbat.html) " MexayHapogHoro
KometHoro LUupkynapa International Comet Quarterly (http://cfa-
www.harvard.edu/cfa/ps/icq.html).

Utobbl He cnyTtaTb KOMETYy C APYrMMW TyMaHHbIMKM oObektammn Heba,
HeobX0AMMO UMETb Mo PYKOM Xopowue 3Be3fdHble KapTbl. Jlyywmm
BapuaHTom bygeT 3arpysnTb

c canta CBAT dain ¢ napametpamm opOUT KOMET, [LOCTYMHbIX
HabngeHUsIM B TEKyLWEM rogy M CUMMOPTUPOBAaTb €ro B MporpaMmy-
nnaTteHapun, yMemwLLylo CTPOMTb MyTM KOMET M acTepougoB Mo Heby
(Hanpumep,  StarCalc). MWcnonb3yss  Takylo  nporpammy,  MOXHO
camMoCTOSATeNbHO pacnevatatb B ygobHOM MmacwTabe MNOUCKOBble
3Be3Hble KapTbl C M300paxkeHneM NyTn KOMeTbl Mo Heby N oTMeTKamu ee
MONOXXEeHWs B ONpeaeneHHble AaThl.

Ecnu komeTa HaxoguTcs ewe gocratodHo ganeko ot ConHua, oHa byget
BbIMMSAETb Cpean 3Be3n Pa3mbiTbiM TYMaHHbIM NSTHOM (KOMa), BO3MOXHO,
crnerka BbITAHYTON (POPMbI, C yBENTMYEHNEM SPKOCTU K LIEHTPY CUMMETPUn
(84po).

Mo wmepe npubnukeHmss komeTbl K ConHUy W3 agpa  KOMETbl B
HanpaeneHnn, NPoTMBONONOKHOM ComnHUy, NosiBUTCS U ByaeT ¢ Kaxabim



OHeM HapacTaTb OAWMH, a BO3MOXHO, W [OBa XBocTa. XBocT, bonee
N30rHYTbIA OTHOCUTENbHO HanpaeneHus Ha CornHue, coctouT K3 Gonee
TSOKEMNbIX  MbIIEBLIX  YacTul, MeHee MOABEPXKEHHbIX BO3OENCTBUIO
COITHEYHOrO BeTpa - - NMOTOKA MPOTOHOB W 3NIEKTPOHOB, ABWMXKYLLMXCS CO
ckopocTbto 300-400km/c. Bornee NpsiMoi U OCTPbIA XBOCT COCTOUT M3 rasa,
“cayBaemMoro” ConHeYHbIM BETPOM.

KomeTbl Ype3Bbl4aiHO MHTEPECHbI TeM, YTO OykBanbHO Ha BalMX rnasax
MOryT MeHATbLCH, BblOpacbiBaTb CrycTkM BellecTBa W3 §4pa, MEHSTb
CTPYKTYPY XBOCTaQ, BCMbIXMBaTb W CTAHOBUTLCA Spye  BOMpPEKU
acpemepngam. Bl MOXeTe cTaTb cBMAETENEM MHTEPECHENLLEro SIBNEHWs,
ecnn Oyanete perynspHo crneamtb 3a KOMETOW Ha MNpOoTSXKeHue BCero
nepvoaa ee BUOAUMOCTMW.

bykBanbHO Ao koHua XX Beka GONbLIMHCTBO  HOBbIX  KOMET
obHapyxuBanucb nbUTENaMu acTpoHOMMU, 3a YTO UM NPUCBaAUBANMCH
uMeHa oTKpbiBaTenen. Ho cerogHs, nocrne BBeAEHWA B CTPOW CceTu
poOOTU3NPOBAHHBIX TENECKOMNOB, Cneasawux 3a W3MeHeHWsiMM Ha Hebe
Kpyrrble CyTKW, BEPOATHOCTb OTKPbITb KOMETY CKPOMHBIMU NIOBUTENBbCKMMM
cpegcTBaMu ucdesawlle marna.

Ho HabniwogeHusa komMeT BCe elle Ype3BblYaiiHO akTyalibHbl ONS Hayku U
MOryT [JaTb BO3MOXHOCTb fobMTEnsM acTpoOHOMUM BHECTUM CBOW
NOCUNbHLIN BKNaA B UCCNeaoBaHWe TalH MUPO3OaHUS.

Jllobutenbckme Bu3yanbHble HabnOOeHMs KOMET BKM4vawT B ceb4d
PErynsipHy0 OLEHKY WX WHTerpanbHbIX 3BE3[HbIX BEWYUH, YrnoBOro
OnameTpa KOMbl, CTeneHW ee KOHAeHCauuu, [ANWHblI XBOCTa M ero
MO3ULIMOHHOTO yria.

CyliecTByeT HECKONbKO METOAOB OLEHKW MHTerpanbHoro 6rnecka KOMeTbl.
MeTton baxaeBa-bobpoBHukoBa-BcexceaTckoro (B). M3obpaxeHne koMeTbl
N 3Be3[ CPaBHEHMS BbIBOOATCS M3 poKyca MHCTPyMEHTa OO TexX Mop, Moka
OHM He Oygy vMeTb MPUMEPHO OAMHAKOBbIA AuameTp. 3aTtem, cpegHsis
APKOCTb KOMETbl CPaBHUBAETCHA C SPKOCTbIO BHE(OKAIbHbLIX N3006paxeHun
3Be3[ cpaBHeHus no metoay HennaHga-bnaxko. Kak yxe ynommHanocb
paHee, Ana 3TOro BbIGUpalTCA ABe 3Be3[bl CPaBHEHUSA: OHA - HEMHOrO
apye, a pgpyraa - HemHoro cnabee komeTbl. MbicneHHO pasbrBaem
WHTEepBan SPKOCTU MexXAay 3Be3JaMu CPaBHEHWUS U KOMETOW Ha HEeCKOMbKO
paBHbIX cTeneHen (1-5). K npumepy, ecnn komeTta k sipye 3Be3abl b Ha 2
CcTeneHn, HO Mpu 3ToM, BABOe crabee 3Be3dbl a, Mbl 3anuULLIEM OLEHKY
cneayrownm obpasom: a4k2b.

3Had pas3HOCTb 3BEe3QHbIX BENMYMH 3Be3[ CPaBHEHUS, BblYUCIISEM
BEINMYMHY CTEMNeHu, a Aanblle - MHTerpanbHbli 6r1eck KOMeTbl.

[ns NoBbIWEHNS TOYHOCTU OLIEHKM MOXHO MCMOJMIb30BaTb HECKOMbKO Map
3Be3 cpaBHeHus. XKenaTenbHo, YTOObl OHWM UMENW OAMH U TOT Xe, UMK
O6rm3kun cnektpanbHbin  knacc (F,G,K), KOTOpbIi MOXHO y3HaTb U3
CBeAeHUN O BblAeNeHHOM 06beKTe B KOMMbIOTEPHOM MaHeTapuu.

MeTot Cuarsuka (S). CpaBHMBaeTcs hokanbHoe u3obpakeHne KoMmeTbl C



BHedOKanbHbIMU  N300paxeHusiMM  3Be3[ CpaBHEHUS, UMeLLMMHU
NPMMEPHO paBHbIM AMaMeTp C OuameTpoM rofnoBbl komeTbl. CHavana
HabnwgaTens n3dydaeT pokanbHOe n3obpakeHne KOMeTbl M 3anoMuHaeT
€ro sIpKOCTb, MOCIe 4Yero BbIBOOUT OKynsip M3 dokyca A0 Tex nmop, moka
BHedpokanbHble U300pakeHnst 3Be3n He CTaHyT 6nmuskumu no pasmepy C
anaMeTpoMm oKarnbHOro u3o0paKeHusi TronoBbl KOMETbl. JTOT MeTon
TpebyeT pa3BMTUS ONpedeneHHbIX HaBbIKOB OLIEHKM SIPKOCTU MO NamsaTy,
noaTomy, Brnagenbuam 6uHoknen ynobHee UCNOMNb30BaTb €ro YryyLleHHYo
MoAMMUKaLMIO: OOUH OKYNap (POKYC KOTOPOro Hemnb3s MEeHsTb OTAEMbHO
OT Opyroro) octaeTcsi COKYyCMpPOBaHHbIM Ha KOMETY, a BTOPOW OKynsip
pacdokycupyeTca Ons  3Be3] CpaBHeHus. Toraa spKOCTb KOMETbI
3anomMuHaThb He NpuaeTcs.

Metog Moppuca (M). B aTomM MeTode y4duTbIBAIOTCA HeAoCTaTKM OBYX
npegplaylwmx: pasnuyune guameTpoB BHedOKambHbIX M300paxeHun 3ses3q
CpaBHEHWss M  KOMEeTbl MNepBOro MeToga W HepaBHOMEPHOCTb
MOBEPXHOCTHOW SIPKOCTUM (POKanbHOro Mn300pakeHnss KoMeTbl MeToga
Cugrenka. B 3tom MeTogme komeTa pacdoKycMpyeTcss OO MOMEHTa
OOCTWDKEHUS OOHOPOAHOW MOBEPXHOCTHOW SIPKOCTUM €€  U306paxeHus.
3atem, SpKOCTb W pasMepbl BHedOKaNbHOrO W3006paXeHUs KOMETbI
3anoMuHaloTCs, a 3Be3bl CpaBHEHUA pacdOKyCUpYTCA A0 AOCTUXKEHUS
NPUMEPHO TakMx Xe pasmepoB. [anee, no namsaTu npou3BOAUTCH
cpaBHeHne wmeTogom Hennanga-bnaxko. [Ona goctmxkeHnss 6Gonbluen
TOYHOCTN HEOBXOAMMO MPOM3BECTU OLIEHKY HECKOMbKO pas U ycpeaHuTb
nony4yeHHble 3HaYEHNS.

Ecnm Baw  WMHCTPYMEHT WMMeeT [OocTaTodHO Oornblion  npegen
(POKYCMPOBKM, @ pa3Mepbl FOfoBbl KOMETbl HE OYEHb BENVKW, Ast OLEHKM
WHTEerpanbHoro 6necka KOMeTbl MOXHO BOCMOMb30BaTbCA OYEHb YOOOHBIM
meTogom Bonoxoea-benepa (BE). [na astoro, m3obpaxeHuss KomeTbl u
HEeCKONbKUX 3Be3[ CPaBHEHUS nocregoBaTenbHO BbIBOAATCS M3 poKyca Ao
MX MOJHOIO MCYe3HOBEHUsI Ha (boHe Heba. N3mepsas cTeneHb BbIOBWKEHUS
okynspa (gns 93Toro yaobHO cHabauMTb  (POKYCUPOBOYHBLIA  y3en
rpagyupoBKON), MOXHO MNOCTPOUTb rpaduk 3aBUCUMOCTU 3BE3OHOW
BEMNYUHbI OT CTENneHW BbIABUXEHUSA, MO KOTOPOMY MOXHO OnpeaenuTb
LeHy AeneHuns rpagyupoBOYHON LLKanbl U NErKO HANTW 3BE3OHYIO BENMUYNHY
KOMeTbl. JTOT MeTOA Takke C YCMEeXoM NpuMeHuMM K oueHke 6necka
nepeMeHHbIX 3Be3 1 NO3BONSAeT nonyyaTb Hambonee TOYHbIE pe3yrnbTaThl.
IOna onpepeneHua guametpa kombl (COMA) MOXHO uvcnonb3oBaTh OBa
obwenpuHATbIX MeToaa. [NepBbin N3 HUX (MeToa Apernda) 3aknoyaeTcs B
MCMONb30BaHWM CYTOYHOrO ABWXeHus. [ns atoro Heobxogumo vMMeTb B
none 3peHust OKynsipa KpPecT HWUTEN, COPUEHTMPOBAHHBLIN MO CTOPOHaM
cseTa. [pu nomoLmn cekyHgomepa onpegensercs NPoOMeXyToK BpemeHum t,
3a KOTOpbIA rofnoBa KOMETbl MepeceyeTr HWUTb, OPUEHTUPOBAHHYK MO
HanpaBneHuo cesep-tor. B3aB cknoHeHne komeTol d K3 ademepus,
ONaMeTp KOMbl MOXHO BbluMcnutb no copmyne: COMA=0.25*t*cos(d).



OTOT MeToq NPMMEHMM ANsi KOMET C AnamMeTpOM KOMbl MeHbLUE 5 yrnoBbIX
MUHYT U CKITOHEHNEM MeHbLue 70°.

Btopon mMeTon 3akmyaeTcs B CpaBHEHUW OuameTpa rorioBbl KOMETbI C
YrNoBbIMWM  PacCTOSHUAMM  MeXy cocegHumu 3Bes3gamu. 3HayeHust
YINOBbIX  PacCTOsHMMA  Mexay 3Be3jamMu  MOXHO  onpefenutb B
KOMMbIOTEPHOM MNaHeTapumM Mpu MNOMOLUM WHCTPYMEHTa U3MepeHus
paccTosHNA, NMBO UCMOMb3ysa KpyNnHOoMacLuTabHble kKapTbl 3B€34HOr0 Heba.
Takke yrnosble pacctoaHuss D mexay 3Be3gamMm MOXHO BblMMCMAUTL MO

copmyne
D=arccos (sin & * sind1 + cos 8 * cos 81 * cos(a-al) ,

roe napsbl (a,8) n (a1,81) - skBaTOpManbHbIE KOOPAMHATLI 3BE3[, B3ATbIE U3
KaTanora unu gaHHbIX OO bEKTOB B KOMMNbIOTEPHOM MI1aHETapun.

OTuUMK xe meTogamMy MOXHO onpeaenuTb U AnvHy xBocta komeTbl (C). B
nocrnegHem cnyyae, BMeCTO KOOpAMHAT 3Be34 Haao BCTaBUTb B hopmyny
KoopAvHaTbl siapa KOMEeTbl U 3Be3[bl, Ha KOTOpPYI NpOoeumpyeTcsl KOHeL
XBOCTa.

MosuumoHHbIn yron (PA), onpegensiowmMn HanpaBrneHue XBoCTa KOMETbI,
OTCUUTBIBAETCA OT HanpaBfeHUs Ha CepBepHbIN MOMC Mupa 4vepes
BOCTOK. Hanpumep, ecnu xXBocT HanpaerneH Ha ceBep - PA=0, ecnun xBocT
HanpaenieH Ha BocTok - PA=90, ecnn xBocCT HarnpasneH Ha tor - PA=180, a
npv HanpaeneHnn XBocTa Ha 3anag PA=270.

MopobpaB 3Be3dy, MpPOEUUPYIOLLYIOCA Ha OCb XBOCTa  KOMETHI,
MO3ULIMOHHBIV YroJT MOXHO BbIYMCNNTE MO hopMyne:

PA = arctg(sin(a1-a)/(tgd1*cosd - sind*cos(a1-a))) ,

roe (o,8) - aKBaTopuanbHble koopauHaTbl sapa kometsl, a (o1,81) -
9KBaTOpUarbHble KOOPAUHATLI 3BE3bI.

CteneHb pgudbcpysHocTn, wnu  KoHaeHcauum dagpa  kometbl  (DC)
oueHnBaeTcst B npomexytke ot 0 go 9. MNMpu DC=0 komeTta BbIrMAguT
CBETALMMCSA OUCKOM C MOYTM HE PasfMyYUMbIM U3MEHEHMEM SIPKOCTU OT
ueHTa Kk kpat. B cnyyae paBHOMepHOro ybbiBaHUS SIPKOCTU FOMOBbI
KOMeTbl OT LUeHTa Kk nepudepumn DC=3. Ecnu komeTta BbIrnMagut
3Be3a006pasHbiM 06bekTom, DC=9.

Pesynbtatbl HAbnO4EHUIN KOMEThBI 3aHOCATCA B Tabnuuy

DATE(UT) (N |MM |[MAG |RF (AP |T [F/{PWR |COMA [DC |TAIL [PA |OBS

1. DATE(UT) - paTa n MOMEHT HabmnoaeHnst B COTbIX OONSAX CYTOK, Yepes
npoben

2. N - cMMBOnbI, XapakTepusyoLine ycnoBust HabnogeHnsa. & - kometa
HabntogaeTcsa Ha BbicoTe MeHee 15 rpagycos.

3. MM - wmeTog oueHkm 6Gnecka (B - BaxapeBa-BobpoBHukoBa-




Bcexcesitckoro, S - Cuaresuka, M - Moppuca, BE- Beliepa)

4. MAG - vHTerpanbHasi 3Be3gHasi BENIMYMHA KOMETbI C TOYHOCTbI A0
O[JHOro 3HaKa nocre 3anaToun

5. RF - katanor 3Be3a cpaBHeHus (AA - A.A.V.S.0. Variable Star Atlas,
GA - Guide Star Photometric Catalog, HS - Space Telescope Astrometric
Catalogue, S - katanor SAO, SC - katanor atnaca SkyAtlas 2000.0, SP -
katanor atnaca Coeli)

6. AP - gnameTp obbekTnBa MHCTPYMEHTA B CM.

7. T - Tvn uHctpymeHTa (R-pedpakTop, noasopHas Tpyba, B-6uHoknb, L-
pecnekTop, E-HEBOOPY>KEHHbIN rNas)

8. F/ - oTHoweHue OKyCHOro paccTosiHus K anameTpy obbekTuBa
(cBeTocmna). [1ns GuHOKNEN ykasbiBaTb He TpebyeTcs.

9. PWR -yBenuuyeHue.

10. COMA - gMameTp KOMbl B YIOBbIX MUHYTax C TOYHOCTbIO A0 OAHOro
3Haka nocne 3ansToun.

11. DC - cTeneHb koHAeHcauuu (3HaK “/” nmocne 3HayeHus ykasbiBaeT
npenBapuTENbHYIO OLIEHKY).

12. TAIL - gnnHa xBocTa B rpaycax.

13. PA - NO31LUMOHHbIN Yron XBocTa.

14. OBS - mexayHapoaHbI NATU3HAYHbIA kog Habnogatensa. Ecnu ewe
HEe WMeeTCs,, MOXHO yKasaTb CBOW COOCTBEHHbI C pacliMdpoBKON B
npuMeYaHun.

Bonee nogpobHO C npuMmepamu perncrTpauumn pesynbTaTtoB HabmoaeHWn
MOXHO MO3HAKOMWUTLCS Ha cneuunanbHon cTpaHuue International Comet
Quarterly (http://cfa-www.harvard.edu/icg/ICQFormat.html)

MpaBunbHO 0 OPMIEHHbIE pe3ynbTaTbl HAOMAEHWIA BbICBINAWTE MO
appecy: icq@cfa.harvard.edu.

ConHeuYHble U JNTYHHbI€ 3aTMeHUA

CornHeYyHble 3aTMeHus

Bo Bpemsa HoBonyHuin ConHue, 3emns 1 JlyHa MoryT okasaTbCsl NPUMEPHO
Ha OQHOW NMHMK, N Torga Ha 3emne HabnigaeTcs CONHEeYHoe 3aTMEHME.
Bcneacteue HaknoHa nnockoctu opbuTtbl JlyHbl K MNOCKOCTU OpOUTHI
3emnu JlyHa B MOMEHT HOBONYHUS HE BCerga HaxoamTcsa BO6MM3n OT TOUKK
nepeceyeHus opbut [loaToMy, COMHE4YHble 3aTMEHUsI MPOUCXOOAT He
Kaxxgoe HOBOIyHWe, HO, He MeHee 2 1 He 5 naTu pas B roay. TeHb JlyHbl Ha
noBepxHocTM 3eMnu umeet Hebonblive pasmepbl. [1odToMmy, nNonHble
COIHEeYHble 3aTMeHUus HabnwgalTcsa He Ha BCEM OHEBHOM MOMyLLIapuu
3emnu, a B y3koW Nosnocke wupuHom He 6onee 300 Km.

TeHb JlyHbl cOCTOMT M3 ABYX 4acTel — COOCTBEHHO, MOSIHOM TEHW, U
nonyteHn. Ha obwunpHON TeppuTOpUM NONYTEHU HAGMAAKTCS YacTHble
COIHeYHble 3aTMeHus. B 3oHe 4yacTHoro 3aTmeHus JlyHa 3akpbiBaeT He



Puc.19. MNMonHoe conHeuHoe 3aTmeHne 29 mapTta 2006r., KakvuM ero MOXHO ObIno yBUAETb
B GUHOKNb UK NoA3opHyto Tpyby ¢ yBenuueHnem 20x. Kucnosopack. ®oTo aBTopa.

Becb anck CornHua, a Tonbko ero Yactb. CteneHb nokpbiTvs ConHua JlyHowm
xapakTepusyeTcs pa3omn 3aTMEHUs.

Hanbonee wWHTepecHoe W peakoe sIBNEHWE — TMOMHOE COJfIHEeYHoe
3aTMeHue. YTobbl ero yBnaeTb, HEO6X0AMMO cneumnanbHO OTNPaBUTLCS B
nonocy nosHomn gasbl 3aTMeHUs1, Beb B OAHOM U TOM XX€ MECTe 3€MHOro
lwapa nonHas dasa COfIHEYHOro MoXeT HabnwaatbCs nvllb pas B
HECKONbKO  [JeCATKOB NeT. YHMKanbHOCTb  COJIHEYHbIX  3aTMEHUN
OOMOSHAETCS MX HUYTOXHOW MPOOOIDKUTENbHOCTBIO: B MOJSIOCE MOJHOM
d¢asbl 3aTMeHMe gnuTca He bonee 7,5 MUHYT!

MoaTomy, ecnu Bbl HAXOOUTECH B HEMOCPEACTBEHHON BNMM30CTM OT NOSOCHI
nonHon ¢asbl CONTHEYHOro 3aTMEHUs], He ynycTuTe LiaHca npoHabniogaTb
3TO rpaHAMO3HOE acTPOHOMUYECKOE SIBIIEHME.

Ecnn BepluMHa KOHyca INyHHOW TEHW He OOCTUraeT MOBEepXHOCTM 3emnu,
HabnogaeTcsa konbLeobpasHoe conHeyHoe 3aTtmenue. MNpu aTom, JlyHa
3aKkpbiBaeT He Becb Auck ConHua, M YacTb ero BbICTYNaeT M3-3a JIyHHOro
ancka B BUOe Sipkoro Konblia.



UacTHasa dasa 3aTMeHus, Answascsa OoOblMHO YYyTb MeHee Yaca, C TOYKU
3peHnss ocobeHHocTeN HabMIOAEHUS HU YEM HE OTIMYAETCS OT OObIYHbLIX
HabnogeHun ConHua. [Mpu 3tom HeobxoguMmo cobnogjatb  Bce
NPeAoCTOPOXHOCTU: He cMoTpeTb Ha ConHue 6e3 3awuTbl 3peHus
(TEMHBLIN OBBEKTMBHBIV (OUMBLTP WIM MIAOTHBIA OKYNSAPHbIA OUILTP Npwu
CUIbHO 3agunadparMmMpoBaHHOM 0O bEKTUBE).

3a HecKonbKO MUHYT 4O HACTYMMEHUS MOMHON a3kl Moroga BOKPYr MOXET
N3MEHUTLCSA: MoayeT BeTep, CTaHET 3HauMTeNbHO XxonogHee. B MomeHT
nonHon ¢asbl HEOO MOTEMHEET HACTOMbKO, YTO HA HEM MOSIBATCA SApKue
3Be3abl M 6yayT BUAHbI NnaHeThl, Nnpexae Bcero, BeHepa u Mepkypun. Ha
ropnsoHTe B 3T0 BpeMsi ByaeT HabnoaaTbcs po3oBaTtas nofoca pacceera.
lMepen MOMEHTOM HacTynfeHuUs NorHOM asbl U Nepes ee OKOHYaHUEM
HabnogaeTca WHTEpecHoe sBNeHne — OpunnMaHToBOe KonbLo. J3TO
BCNbIXMBaET y3Kas Nosyiocka corHeyHon gpoTocdepbl, He 3akpbiTasa JlyHOW.
Haxe korga JlyHa NONHOCTLIO MOKPOET COSTHEYHbIN OUCK, YacTb €ro MOXeT
npocTynaTtb B BUAe APKUX TOYEK U3-3a HEPOBHOCTEN MyHHOW NOBEPXHOCTMW.
3710 ABneHune Ha3biBaeTcs “YeTkamm bennn”.

C HacTtynneHvem nonHowm pasbl CONHEYHOrO 3aTMEHUS BOKPYr TEMHOrO
ancka JlyHbl BCMbIXMBaeT COMHEYHas KOpOHa — BHELWHss, Haubonee
ropsyas 3oHa artmocdepbl ConHua. B 3aBUCMMOCTM OT aKTMBHOCTMU
ConHua dopMa 1 MHTEHCUBHOCTL KOPOHbI MeHsieTcs. B nepuog MmuHnmyma
11-neTHero uUMKNa COMHEYHOW aKTMBHOCTU opma KOpoHbl 6Bonee
npaeunbHasi. Kpome NpOTSHKEHHbIX BHELIHMX obnacTter, B KOpOHe
HabngaTCa ANVHHBbIE POBHBLIE HUTU — CTPUMMEPHI, @ OKOJIO MOJHCOB —
KOPOTKME N3OMHYThbl€ MOSOCHI — LLETOYKM.

MOMMMO KOpOHbI, BO BpPEMSI MOMHOIO COMHEYHOro 3aTMEHWs Ha Kparo
CONMHEYHOro Aucka HabmwpawTca spkMe posoBaTble 0Opas3oBaHus -
npoTybepaHLbl. ATO BbIGPOCHI rasa U3 Hedp ConHua.

Bcnegcteme ypesBbiHaHO Manon NpOJOKUTENbHOCTM NepBoe B Ballen
XW3HU MOMHOE COMHEeYHOoe 3aTMeHMe fnydle NpoHabnwgaTtb BM3yaribHO.
Ha ¢oTocbeMKky MOXeT nonpocTy He XBaTuTb BpemeHwu. Jlydwe Bcero
HabngaTb CONHEeYHoe 3aTMeHWe B OGUHOKMb. C HacTynreHuem MosiHoW
¢a3bl 06bekTUBHbIE UNLTPLI MOXHO CHATb W HabnwaaTb sABMeHue
Hanpsmyto. [locne HabnogeHUs KOPOHbI MOXHO OCMOTpPETb Hebo w
nonbITaTbCs OTOXAECTBUTL cO3Be3ANs. Bo Bpemsi 3aTMeHUs1 xenaTenbHO
HasHauuTb KOro-To w3 Habnwgarene XPOHOMETPUCTOM, UTOObI OH
BbIKpMKMBAN OTCYET BPEMeHM A0 MOMEHTa HacTynneHus nonHom dasel u
00 €€ OKOHYaHwus.

MoxHo nonpo6oBaTb MOMYYNTb CHUMKA KOPOHbI C MOMOLLBI Kamepbl
(nyywe undporoit), 3aKpenneHHoN 3a OKynsipoM GMHOKNSA UM NOA30PHOW
TpyObl. Bbiaepxka npu yyBcTtButenoHoctn 200-400 eguHuUL, goOmkHa ObITh
OT AecAtbix ponen cekyHabl o 1-3 cekyHg (c Oonee anuTenbHbIMU
BblAepXkamu nsobpaxeHue OyaeTr pasmbiTo). byabTe rotoBbl K TOMY,



YTOObI OLICTPO OTBECTM UHCTPYMEHT OT COSHLA N0 OKOHYaHWUI0 3aTMEHMS,
4YTOObI HE CXEYb TEXHUKY.

O6cTosATENLCTBA MPEACTOSILLErO COJIHEYHOTO 3aTMeHUsi (TOYHOE BpeMms
HacTynmneHnss U AeTanbHyl KapTy MOKPbITUS) MOXHO Yy3HaTb Ha caunTe
NASA.

INyHHBbIe 3aTMEHUA

Bpemsi oT BpemeHu JlyHa npoxoauT vyepes TeHb 3emnun. Torga npomcxoaut
nyHHoe 3aTMeHne. O4eBUOHO, YTO JIYHHOE 3aTMEHUE MOXET MPOUCXOOUTb
TONbKO BO BPeEMS MOMHOMyHMs. BcneacTtBue HakmoHa MnockocTn opouThbl
JlyHbl Kk nnockoctn opbutbl 3emnu Bokpyr ConHua JlyHa B MOMEHT
MOMHONYHUSI HE BCerga HaxoamuTcs BONU3M OT TOYKM NepeceyeHmns opouT u
Kaxkgoe NOoNHoMyHWe 3aTMeHUe He npoucxoauTt. TeM He MeHee, Ha 3emne
€XErogHO MPOUCXOAAT 2-3 NyHHbIX 3aTMEHWUst U HabnaaTb UX MOXHO B
noboK TOYKe TOro NonyLiapusi, KOTOpoe B TOT MOMEHT 06palLeHo K JlyHe.
TeHb 3emnn cocTouT M3 OBYyX obracten - 6ornee TeMHOM obnacTu TeHM,
CO3[aHHON KOHYCOM C BEpPLUMHOWM, HanpaBreHHon oT CornHua, u obnactu
NosyTEeHW, CO3A4aHHOM KOHYCOM C BEPLUMHOM, HanpaBreHHOM K COSTHLY.

Pwuc.20. NonHoe nyHHoe 3aTtmeHune 3-4 mapTta 2007r., KaKUM ero MoXxHo 6bIro yBuaeTb B
noAsopHyto Tpyby unu Teneckon ¢ ysenuyenmem 30-40x.
ABTOp cHumMKa: Bopuc AmuTtpues (auroraborealis.org.ru)



MonyTeHeBoe NyHHOe 3aTMeHWe Ha 3eMne NpakTU4eCKn He 3aMeTHO U He
npeacTaBnsieT nHTepeca.

Ecnu Tonmbko yacTte JlyHbl npoxoguT 4yepe3 obnacte TeHun 3emnw,
HacTynaeT 4acTHoe fyHHOe 3aTMmeHue. Haubonee 3axBaTbiBawLllee
3penuwe npeacrtaBngeTr cobon MnonmHoe IyHHoe 3aTmeHue, korda JlyHa
MOMHOCTBI BXOAWUT B 3EMHYI0 T€Hb. OTO SIBMEHME He CTONb pefkoe, Kak
MOfHOE CONTHEeYHOE 3aTMeHMe, NO3TOMY AOCTYMHO kaxgomy. B otnnune ot
COMHEYHOro 3aTMeHus, NofnHoe fyHHoe 3aTMeHue obblyHO AnuTcs Gonee
yaca M MOXeT JoCTuraTb MakcumarnbHOW MnpoaorkutensHoctn 1 yac 42
MWH.

Mpn nonHoMm nyHHOM 3aTMmeHun JlyHa BCe Xe ocTaeTcs BUAMMOW. OTO
npovcxoauT BCNeacTBUE MPernoMneHnss 3eMHON aTMocdepPOort COMNMHEYHbIX
nyden. Tak Kak KpacHbIi AMana3oH cBeTa MeHblle BCero paccemBaeTcs u
norrowaeTcs 3eMHon aTtmocdepon, JlyHa B MOMEHT 3aTMeHus umeet
KpacHoBaTbIl OTTEHOK. APKOCTb M oKpacka JIyHbl B MOMEHT JYHHOro
3aTMEHMSI MOMHOCTBIO 3aBUCUT OT COCTOSIHMA 3eMHOM  aTtmocdepbl

Q@C€C/ O

Pwuc.21. ®a3sbl nonHoro nyHHoro 3atMenus 3 anpens 1996r., kakvumu oHn Habnoganuce B
6uHoknb. PoTo aBTOpPA.

(3aBuCALLEro OT BYNKaHNYECKON aKTUBHOCTU U MHTEHCUBHOCTU METEOPHbIX
NOTOKOB) M OT akTuBHOCTU ConHua. B TeyeHue AByx neT nocrne MMHUMyMa
CONHEYHOW aKTMBHOCTU fyHHbIe 3aTMEHUs oYeHb TeMHble. lNepen cambiM
MMHUMYMOM SPKOCTb JIyHHbIX 3aTMeHu pe3ko nagjaet. B octanbHoe
BpeMs JlyHa B MOMEHT NyHHOro 3aTMeHus OblBaeT oOkpalleHa B SPKO
KpacCHbIN U OpaHXeBO-KpaCHbIN LBET.

MoaTomy, ueneHanpasneHHble nbuTensckme HabnAeHNA MyHHbIX
3aTMEHWI KPOMe YMCTO 3CTETMYECKOro YAOBOMBbCTBUSA U YOOBMETBOPEHMWS
nobonbITCTBa MOryT AaTb BaXHble CBEAEHMS AN reorsnkm.

JlyHHble 3aTMeHua - oTnuyHas obnactb MNpPUMEHEHUA MNPU3MEHHOIO
BUHOKNA U HeBOMbLLION NOA30PHON TPYDLI, MOCKONBKY ANs UX HabnwoaeHns
He TpebyeTcs 6oNbLIOro yBenuyeHus n auameTpa obbekTunea.

[ns KONMWYEeCTBEHHOW OLEHKM SPKOCTM W LBeTa fyHHbIX 3aTMEHUN
ucnonb3yetcs wkana A.[aHxoHa.

0-3aTMeHWe O4YeHb TEMHOE, B CepedunHe 3aTMeHns JlyHa novtun He BuaHa.



1-TeMHO cepoe wunu KopuvyHeBaToe; fAeTanu HyHHOW MNOBEPXHOCTU
NpaKkTUYeCKn He BUOHbI.

2-3aTMEHMe TEMHO Cepoe C pbbKeBaTbiM OTTEHKOM; LEHTP 3aTMeHMus
Oornee TeMHbIN, YeM BHeLUHWE obnacTu.

3-3aTMeHME KNPMNYHO-KPaCHOE; TEHb OKPYXKEHa CepOBaTO-XKEeNTON KaMOoW.
4-Me[fHO KpacHoe, OYeHb SIPKOE; Kpaw TeHW C ronyboBaTon KaMow; BUOHbI
OCHOBHbIe AeTanu.

MoxHo Takke oueHMBaTb YCMOBUS BUOUMOCTM OTAEMbHbIX MYHHbIX
obpasoBaHuii (53 obbekTa, B TOM u4MCrie MOPS, TEMHble U CBeTMble
KpaTepsbl, ropHble obnactu). TyT xe noTpebyercs noasopHas Tpyba mnm
Teneckon ¢ 6onbwuM 4Yem y OuHOKNA yBenudeHuem (20-60 kpar).
Cnuwkom 6onblune yBenUUEHUs TYT HU K YeMy: yaobHo, 4yTobbl B none
3peHus 6bin BUAEH BeECb ANCK JTyHbI.

Tawkke BO Bpems HabnwgeHUs 3aTMEHUS MOXHO OTMe4aTb MOMEHThI
npoxoxgeHns no aumcky JlyHel 3eMHOW TeHW. B nepsyo oyepedp,
uenecoobpasHo OTMeYaTb MOMEHTbl KOHTAKTOB: nepsoro - korga JlyHa
KacaeTcs TeHW, BTOPOro - koraa JlyHa MOonHOCTbIO BXOAWUT B 3€EMHYIO TEHb,
TpeTbero - korga JlyHa nosiBisieTcs u3 TeHn u 4eTBepToro - korga JlyHa
MOMHOCTBIO BbIXOAWUT U3 TEHU . Takke MMEeeT CMbICI OTMeYaTb MOMEHTHI
NPOXOXAEHNS Kpasd TEHU Yepes3 MyHHble KpaTepbl. ATO HeobxoauMmo And
onpefeneHns  pasnuuns  UCTUHHbIX  pPa3MepoB  3eMHOW TeHu OT
BbIYNCIEHHbIX W YTOYHEHWS Ha OCHOBE MOSyYEHHbIX [AaHHbIX Teopun
CTPOEHUs 3eMHOM aTMmocdepbl.

YacTHble hasbl NYHHOro 3aTMEHWst MOXHO cdpoTorpachmpoBaTb METOAOM
oKynsipHon kamepsbl. [Npuyem, gns sTtoro rogutcst U GuHOKNbL. Bblaepxku
ONs YacTHblx a3 3aTMeHuMs Takve Xe, Kak W npu  ODbIMHOM
¢oTtorpacmpoBaHmn JlyHbl B cxodHblX pasax. Ecnm 3aTmeHue oyeHb
sIPKOE, MOXXHO MornpoboBaTh CHATb M MONHYK a3y ¢ akcnosvumen B 1-5
cekyHd. lNpu atom, JlyHa GygeT HEMHOro cMasaHa CyTOYHbIM BpalleHnem
3emnu.



O.BaxopoB HabniogeHus 3se3qHoro Heba B GMHOKIb 1 NOA30PHYI0 TPYDY

4. CTIPABOYHbLIE AAHHbIE

NMouckoBble KapTbl 3Be34HOIo Heba
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[BoOWHLIE N KpaTHbIe 3Be3abl,
OOCTYMHbIe HA6NAEHUAM B UHCTPYMEHT C anepTypou oT 50 mm.

SkBaTopuanbHble

HaszeaHue KoopauHaThbl ENEE ym. Leera
- (2000) 5 (2000) m; ms paccrt., r KOMMNOHEHTOB

1 Kaccuonem 00"48" +57°41" 3,6 72 12" XKenTbiit
KpacHoBaTbIN

vy AHgpomeapl 02 02 +42 13 2,3 51 10" OpaHxeBhbIi
rony6on

n Mepcesn 02 49 +55 48 3,9 79 28" OpaHxeBbin
rony6on

0 Tenbua 04 27 +1552 3,4 3,9 330" TeMHO -XenTbIn
Genbin

6 OpwuoHa 05 34 -05 25 4,7 50 110" ony6on n
XKEnNToBaTbIN

1 Paka 08 45 +28 51 4,2 6,6 30" XKenTbin
rony6oBatbIi

o M'oHumx Mcos 1255 +38 27 2,9 56 20" XKenTtbin
NUNOBLIN

{ B.Meaeeanupl | 13 23 +55 03 2,4 40 15" Benbii

B CkopnvoHa 16 04 -19 44 2,6 49 14" Benbin n
3eneHoBaTo-
XKENTbIn

€ Jlvpbl 18 44 +39 39 4,7 45 208" Benbin

S Nupsbl 18 53 +36 56 55 45 619" lonyboBatbii  ©
KpacHbI

B Nebens 19 30 +27 54 3,2 51 35" Kentbin
rony6on

o Kosepora 2017 -12 37 4,2 3,6 378 Kentbin

o, Becos 14 51 -16 02,5 2,9 53 230" Benbin, xenTbi

v [pakoHa 17 33 +5510,4 5,0 50 62" XKentbi n 6enbin

06 3men 18 56 +412.2 45 54 23" YXenToBaro-
Genbin

B NMupbl 18 50 +3321.7 3342 78 47" lony6osaTo-
Genbin

€ JlbBa 1016 +26 25 3,4 59 320" XKenTbin

& OpvoHa 532 -018 2,5 6,9 53" lony6osaTo-
Genbin

7 Meraca 22 10 +3310,7 44 5,7 570" Benbin, xentbi

u CkopnvoHa 16 51.8 -3802.8 3,1 3,6 347" lony6osaTo-
Genbin

v CkoprnvoHa 16 12 -19276 43 6,5 41" lony6osaTo-
6enbii, 6enbi

k Tenbua 4253 +22176 44 54 340" Benebin

o Tenbua 439.3 +1555,1 4.8 5,2 435" Benbin

d Llecbest 2229.2 +58249 3544 75 41" XKentbiA, 6enbin



PaccesiHHble ckonneHus,
OOCTYnNHbIe HAGNIAEHUAM B UHCTPYMEHT € anepTypoun ot 50 mm.

HasBaHve CosBe3ave a (2000 5 (2000) 3e.Ben. Pasm. 3B

NGC 457 Kaccuones 1419.7m +58°17' 6.4m 13

M103 Kaccuones 14 33.2m +60°42' 7.4m 7' 40*

NGC 663 Kaccuones 14 46.0m +61°15' 7.1m 16' 60"

NGC 7789 Kaccuones 234 57.4m +56°45' 6.7m 20'

M52 Kaccuones 234 24.6m +61°36' 6.9m 13' 100

NGC 752 AHgpomena 14 57.8m +37°41' 5.7m 48' 60"

M34 Mepcei 24 42.0m +42° 47 5.2m 35'

NGC 884 Xu Mepcen 24 22.5m +57°10' 6.1m 30'

NGC 869 Aw Mepcen 24 19.0m +57°8' 5.3m 30'

NGC 1528 Mepcei 44 15.4m +51°14' 6.4m 24'

NGC 1545 Mepcen 44 20.9m +50°15' 6.2m 18'

NGC 1582 Mepcei 44 32.0m +43°51' 7.0m 37

NGC 1342 Mepcen 34 31.6m +37°20' 6.7m 14

M45 (Mnesgbl)  Teney 34 47.8m +24°7' 1.2m 100’ 500"

vagbl Teney 44 27m +16° 0.5m 8° 200"

NGC 1502 XKupad 44 7.7m +62°20' 5.3m 8'

NGC 1981 OpuoH 54 35.2m -4°2¢' 4.6m 25' 20*

M36 Bo3Hunuun 54 36.1m +34°8' 6.0m 12' 60"

M37 Bo3Huuui 54 52.4m +32°33' 5.6m 25' 150

M38 Bo3Huuui 54 28.7m +35°50' 6.4m 22'

NGC 2281 BosHuuui 64 49.3m +41°4' 5.4m 15'

M35 BnunsHeubl 649.1m +24°20' 5.1m 40' 120

NGC 2232 EavHopor 64 26.6Mm -4°45' 3.9m 30'

NGC 2244 EpunHopor 64 32.4Mm +4°52' 4.8m 24' 16*

NGC 2264 EauHopor 64 41.1m +9°53' 4.0m 60'

M50 EpunHopor 74 3.2m -8°20' 5.9m 16' 200"

NGC 2353 EpuHopor 74 14.6m -10°18' 5.3m 20

NGC 2362 BonbLuon nec 74 18.8m -24°57' 4.1m 8' 60"

M41 BonbLwon nec 64 47.0m -20° 44’ 4.5m 31" 100*

NGC 2360 BonbLuon nec 74 17.8m -15°37' 4.1m 13' 80"

NGC 2354 BonbLwon nec 74 14.3m -25°44 6.5 20

M47 Kopma 74 36.6m -14°30' 4.4m 30'

M46 Kopma 74 41.8m -14°49' 6.1m 27'

M93 Kopma 74 44.6m -23°52' 6.2m 22'

M48 Mvopa 84 13.8m -5°48' 5.5m 54' 80"

M44 (Acnwn) Pak 84 40.1m +19°59' 3.5m 95' 200*

M67 Pak 84 51.5m +11°50' 6.9m 16'

Melotte 111 Bonocel 124 25.0m +26°00' 1.8m 4.5° 37"
BepoHukn

M11 LWnT 184 51.1m -6°16' 5.8m 12'

M6 CkopnvoH 174 40.3m -32°14' 4.2m 25' 80"

M7 CkopnuoH 174 53.0m -34°48' 3.3m 60' 80"

NGC 6231 CkopnuoH 164 54.1m -41°49' 2.6m 15'

M23 Crtpeneun 174 56.8m -18°59' 5.5m 27 150

M25 Crpeneu 184 31.6m -19°15%' 6.5m 40' 86*

NGC 6530 Crtpeneun 184 4.8m -24°20' 4.6m 45'



HaseaHue

NGC 6633
IC 4665
M16 “Open”
IC 4756
NGC 6709
M39

M29

NGC 6940
NGC 7243

CosBesgue

3meeHocel,
3meeHocel,
3mesn
3mes
Open
Iebenb
Iebenb
Jlncnuka
Awepnua

o (2000)

184 27.7m
174 46.3m
184 18.8m
184 39.0m
184 51.5m
214 32.2m
204 23.9m
204 34.6m
224 15.3m

LLlapoBbie ckonneHus,
AOCTYMNHbIe HAGNMIAEHUAM B UHCTPYMEHT C anepTypoun ot 50 mm.

HaseaHue

M3
M5

M4

M13
M12
M10
M19
M62

CosBesgue

["oHume lMcbl
3mes
CkopnvoH
epkynec
3meeHocel,
3meeHocel,
3meeHocel,
3meeHocel,
epkynec
3meeHocel,
Crtpeneun
Crtpeneun
Crtpeneun
Merac
Bogonen

flpkue TyMaHHOCTM,
OOCTYnNHbIe HAGNIAEHUAM B UHCTPYMEHT € anepTypoun ot 50 mm.

HassaHne CosBe3aun
M1 Teney
“KpaboBugHas”

M42/43 “Tyman- =~ OpwuoH
HocTb OpuroHa”

NGC 2244 EnvHopor
“Posouka”

M8 “Naryna” Crtpeneu
M20 “Tpudomg” Crtpeneun
M16 “Open” 3mes
M17 “Owmera”, Crtpeneun
“Moagkosa”

M57 “Konbuo” Jlnpa

o (2000)

S (2000)

+6°34'
+5°43'

3B.Ben. Pasm. 3B.
4.6m 27 30
4.2m 41' 30
-13°45' 6.0m 35' 100
+05°27' 5.0m 52'
+10°21' 6.7m 13'
+48° 26' 4.6m 32' 30"
+38°32' 6.6m 6'
+28°18' 6.3m 31"
+49°53' 6.4m 21" 40*

S (2000)

134 42.2m +28°22'
154 18.5m +2°4'

164 23.6Mm -26° 32'
164 41.7m +36°27'

164 47.2m -1°56'
164 57.2m -4°¢6'
174 03m -26°16'

17401.6m | -30°07'43"
174 17.1m +43°8'

174 37.6m -3°

15'

184 24.5m -24° 51"
184 36.4m -23°54'
194 40.0m -30° 58

214 30.0m
214 33.5m

e o (2000

54 34.5m
54 35.5m
64 32.4m
184 4.1m
184 02.3m
184 18.8m
184 20.8m

184 53.6m

+12°9'
-0°

49

S (2000)

+22°1'
-5°28'

+4° 52
-24°20'
-23°02'
-13°45'
16°11"

+33°2'

3B.BEN.

6.2m
5.7m
5.9m
5.8m
6.7m
6.6m
7.2m
6.6m
6.4m
7.6m
6.8m
5.1m
6.3m
6.2m
6.5m

3B.BEN.
8m

45m

6.2m

6.4m

6.3m

6.0m

7m

9.0m

Pa3am.

19.0’
20.0'
26.3'
23.0'
14.5'
12.0’
13.5'
14.1'
12.0’
12.0’
15.0'
24.0'
19.0’
12.0’
12.9'

Pa3am.
8x4"'

1°

1.3x1°

90x40'

29'

30’

46x37'

1.3'

3B.
500000

100000

330000
70000

150000

Tun

AndpcpysH
as
AndpdysH

as

AndpdysH

as

AndpcpysH
asa
AndpcpysH
asd
AndpdysH

as
AndpdysH
as
MnaHeTa
pHas



HasBaHue Coseesgne o % 5 (2000 3B.8en. Pasm. Tun

Barnard 143 Open 194 40m +10°30" | (TemH.) @ 40' TemHas,
nbinesas

M27 “TaHTens” Ilebenb 194 59.6m +22°43' 7.4m 6.7' MnaHeta
pHasi

NGC 6960/6992 Jlebenpb 204 45.7m  +30°43' 70' OnddysH

“Byanb” as

NGC 7000 Jlebenpb 204 58.8mM = +44°20' 120x1  OudpdpysH

“CeBepHasg 00' as

Amepuka”

IC 5146 “KokoH” Jlebenpb 214 53.4m | +47°16' 7.0m 12' OndpdysH
ast

NGC 7293 Boponen 22429.6m | -20°48' = 7.8m 16x12'  [naHeTa

“Ynutka,lenukc” pHas

FanakTukm,

OOCTYMNHbIe HAGNIAEHUAM B UHCTPYMEHT ¢ anepTypoun ot 50 mm.
HasBaHve Co3seaaue o 30 5 (2000) 3e.Ben. Paam.
M31 AHppomena 04 42.7m +41°16' 3.4m 178x163'
“TymaHHOCTb
Angpomenb!”

M110 AHgpomena 04 40.4m +41°41' 8.0m 15x8'
NGC 253 CkynbnTop 04 47.6m -25°17' 7.1m 25x5'
M33 TpeyronbHuUK 14 33.8m +30°39' 5.7m 62x39'
M81 b.Megseauua 9y 55.6m +69°4' 6.8m 26x14'
M82 Bb.Meageguua 94 55.9m +69°40' 8.4m 11x5'
M106 "oHume lMNebl 124 19m +47°18.3'  8.3m 18.6x7.3'
M87 Hesa 124 30.8m +12°23' 8.6m 8'
M104 Oesa 124 40.0m -11°37' 8.0m 9x4'
“Combpepo”

M63 oHume Mebl 134 15.8m +42°02' 8.6m 12x7'
“MoaconHyx”

M51 "oHume MMcbl 134 29.9m +47°11' 8.4m 11x8'
“BogoBopot”

M101 b.MepBeguua 144 3.2m +54°21' 7.7m 27x26'

HeKOTOpre n3BeCTHble aCTepu3Mbl
HasaHue a, 2000 § (2000) Co3s. Pasm. N  Onucanue
“Bo3ayLUHbIN 01h40m | +59°00' Cas @ 2°30 17 | T'pynna 3Be3g 5-7m B
3men” dopmMe 3mesi C XBOCTOM

13 3Be3g 8m
“TpeyronbHuk” | 01h54m | +38°00' And @ 3° 30 Uenouka 3Be3n, BegyLyas
K paBHOGeapeHHOMY
TPEYronbHUKY
“CkonneHve 03h17m | +60°03' Cam | 8.5 9 pynna 3Be3p 7-9m,
Ma3muHo” Nnoxoxas Ha paccesiHHoe
CKOMnneHvne
CkonneHwve 03h28m | +49°00' @ Per 3° 50 = CkonneHue monogpix
Mepces 3Be3/, BUANMbIX

HEBOOPYXK. rMasom



HaseaHune

“Kackan
Kembna”

“ManeHbkas
pbi6a”

“l'onoBa
cTpenbl”
“Homep Tpun”

“KopoHa”

“Koma”

“3Be3aHble

Bpara”’

“MuWHuU-
Bewwanka”
S-ckonneHue

“Konbuo”

“ManeHbkas

Koponesa”

“Bewanka”

“Cnupanb”

“Anmas”

“Moakosa”

“‘Uudbpa 7

“Ctpena”

o (2000)

03h57m

05h18m

06h40m

06h53m

10h50m

12h22m

12h36m

16h30m

16h37m

18h04m

18h35m

19h25m

20h14m

20h39m

21h07m

23h07m

23h21m

& (2000)

+63°00'

+33°30'

-09°00'

-10°12'

+56°12'

+25%48'

-12°00'

+80°12'

+31°00'

+26°30'

+72°18'

+20°12'

+36°30'

+13°30'

+47°18'

+59°00'

+62°30'

CosB.

Cam

Aur

Cma

Cma

Uma

CmB

Crv

Umi

Her

Her

Dra

Vul

Cyg

Del

Cyg

Cas

Cas

Pa3am.
2°25'

30x75'

7

22'

12'

2°45'

12'

45'

45'

20'

2°45'

30’

17

17

2°1%'

1°

N
20

15

10

10

10

11

20

14

11

10

10

Onucanue

Mpsimas uenodyka 3B. 5-
8m BedeT K CKOMMEeHUIo
NGC1502

Bonee AtoxuHbI 3BE3
06pa3syoT ManeHbKyo
pbIOKY

ManeHbkast 6yksa V 13
3Be3g 9m

Llenoyka 3Be3a 9m,
HanomMuHatowas
BbITSAHYTYIO Lndpy 3
ManeHbkas kopoHa n3
3Be34 9m ¢ sipkom
3BE301 B LieHTpe
CkonneHwve sipknx 3sesq
5-6m, obpasytoLlee byksy
V

TpeyronbHuK 38€374 C
TPEYronbHUKOM criabbix
3B. B LlEeHTpe

Llenouka 3Be3g 9-10m,
HanoMuHaroLlas BeLanky
Llenoyka 38. 10m B Buae
BbITAHYTOWM
nepeBepHyTol BykBbl S
KonbLo 13 cnabbix 3B. CO
3Be3401 7m B LUEHTpe

5 apkux 3Be3q actepuama
o6pasyT no opme
oyksy W

10 apkux 3Be3g co3gatT
KOHTYpbl BeLlanku ansi
benbs

Tpu cnupanbHbIX
Lenoykn 3B. 5-9m co 3B.
6,5m B LeHTpe
TpeyronbHWK 13 ApKUX
3Be3q 5-6m, Bknovas [
[enbcuHa

Llenoyka 3Be3a 7-11m
psiaoM co 3se3aon [leHeb
B Jlebene

Llenouka 3Be3g 5-6m B
dopme nepeBepHYTON
uncppbl 7

Llenouka B B1ae cTpenbl
ceBepo-BoCcTO4HEE M52



JlyHHbIe 3aTMeHuA

BugunmMbie Ha TepputTopuun Poccun
(Bpema=UT+4u)
Oata 1 KOHTaK 2 koHTakT  Makcumym
07.09.2006 2245.0m - 22451.2m
04.03.2007 1429.9m 2443.7m 3420.8m
21.02.2008 5442.8m 740.4m 7425.9m
16.08.2008 23u35.6m - 1410.0m
31.12.2009 22451.6m - 23422.5m
15- 22422.4m 23u22.0M  0412.4m
16.06.2011
10.12.2011 16445.2m 18u5.5m 18431.6Mm
25- 23451.8m - 047.3m
26.04.2013
28.09.2015 546.6Mm 6410.5m 6446.9m
7-8.08.2017 21422.1m - 22420.2m
31.01.2018 15447.8m 16415.1m  17429.6
CornHe4Hble 3aTMEHUA
BuaAMMbIe Ha Tepputopun Poccum
(Bpema=UT+4u)
Makc bz ez Makc KoHey,
HaTta o) 1o
dasa dasa nNomH.

YacTH. MOJH.
19.03.2007 0,874 4438m 6431 -

15¢ m44c
01.08.2008 1,040 1244m 13420 14420 15421m

3c m54c  wm56¢c  17c
22.07.2009 1,081 3458m 4451 6435 8419m1

7c m3c M8c 5¢c
15.01.2010 0.920 8u5m1 1146 -

6¢c M21c
4.01.2011 0.857 10440 12450 -

M2cC M22¢c
21.05.2012 0.945 0455m 3452 -

54c m33c
20.03.2015 1.045 11440 1349 13445 144y21m

mM40c wm13c Mm26c 15¢c

3 KOHTaKT

3457.8m
7451.4m

142.8m

18457.7m

7423.4M

1848.0m

KoHew
YacTH.

8424m
33c

16438
mi4c

94y12m
12c

1447m
20c

1540m
32c

6449m
6¢c

15449
m51c

onuxanwiue

onuxanwme

Makc.
3aTMeHune

55 ° 258 B
61°12,7C

72°21,0B
65°39,2' C

144°9,8'B
24°13,0'C

69 ©20,6'B
1°37,1'C

20° 49,7 B
64°48,0' C

176° 20,1’ B
49°51'C

6°32,3' 3
64° 24,5 C

20418.1m
0423.1m

8427.2m
23418.6
19411.3m

10 nert

Makc.
asa
0.189
1.237
1.111
0.812
0.081
1.705

4 KOHTaKT

23437.4m
5411.6m
948.9m
2444.5m
23u53.6Mm
242.4m

1.110
0.020

1.283

0.251
1.322

10 nert

30Ha
BMOUMOCTU

3an. Cwubwups,
Ypan, Cp.Asus

Bcs
Poccun

Tepp.

Oor Poccuu,
WHaus, Kutain

or

LleHTp.
Cubupb

Poccun,

EBp. u 10XH
yactb Poccun,
3an. Cubupb

BocTouHas
Cwubupb

Bces Poccusa
Kpome
[anbHero

Boctoka



NMepemMeHHble 3Be3abl
pekomeHaoBaHHble AAVSO HauMHaroWwmMm HaGnogaTensam

HassaHwne

X And
T Cas
R And
RX And
omi Cet
S Per
R Tri

T Ari

R Hor
T Hor
X Cam
R Pic
SU Tau
U Ori
SS Aur
X Mon
S CMi
S Gem
U Gem
R Car
R LMi
R Leo
S Car
R UMa
Z UMa
R Crv
T UMa
R Vir

S UMa
RU Vir
U Vir

R Hya
S Vir

T Cen
R CVn
T Aps
R Cen
S Boo
V Boo
R Boo
S Aps
S CrB
S Ser
R Nor
R CrB
R Ser

o (2000)
00h 16m 09.3s
00h 23m 14.0s
00h 24m 02.0s
01h 04m 35.6s
02h 19m 20.7s
02h 22m 51.6s
02h 37m 02.2s
02h 48m 19.7s
02h 53m 51.2s
03h 00m 51.9s
04h 45m 41.9s
04h 46m 09.1s
05h 49m 05.8s
05h 55m 49.3s
06h 13m 22.2s
06h 57m 11.4s
07h 32m 42.8s
07h 43m 03.0s
07h 55m 05.6s
09h 32m 14.7s
09h 45m 34.5s
09h 47m 33.2s
10h 09m 22.4s
10h 44m 38.9s
11h 56m 30.0s
12h 19m 37.6s
12h 36m 23.3s
12h 38m 30.4s
12h 43m 57.1s
12h 47m 18.7s
12h 51m 05.3s
13h 29m 42.5s
13h 33m 01.0s
13h 41m 45.4s
13h 48m 56.6s
13h 55m 50.9s
14h 16m 34.4s
14h 22m 52.5s
14h 29m 45.1s
14h 37m 11.4s
15h 09m 24.1s
15h 21m 24.4s
15h 21m 39.6s
15h 35m 57.5s
15h 48m 34.7s
15h 50m 41.4s

S (2000)

+47°00'46"
+55°47'32"
+38°34'37"
+41°17'58"
-02°58'26"
+58°35'14"
+34°15'564"
+17°30'34"
-49°53'32"
-50°38'29"
+75°06'03"
-49°14'46"
+19°04'00"
+20°10'31"
+47°44'28"
-09°03'50"
+08°19'07"
+23°26'56"
+22°00'09"
-62°47'19"
+34°30'45"
+11°25'46"
-61°32'58"
+68°46'32"
+57°62'18"
-19°15'21"
+59°29'12"
+06°59'19"
+61°05'35"
+04°08'44"
+05°33'11"
-23°16'53"
-07°11'41"
-33°35'50"
+39°32'31"
-77°48'06"
-59°54'48"
+53°48'36"
+38°51'42"
+26°44'13"
-72°03'45"
+31°22'05"
+14°18'563"
-49°30'26"
+28°09'22"
+15°08'00"

Tun

Z Cam

0]

By

s ]

By

@]
w

ZgEZ§:UZmiiiimiiiiiiiimiiiiicii
vs]

Amvnnutyga
N3MEHEHUS
6necka, m
<9.0 - 14.8>
<7.9-11.9>
<6.9 -14.3>
104 - 154
<3.4-9.3>
8.4-13.2
<6.2-11.7>
<8.3-10.9>
<6.0 - 13.0>
<8.2-13.2>
<8.1-12.6>
6.6 - 10.1
9.4-171
<6.3-12.0>
10.5-15.7
<7.4-9.1>
<7.5-12.6>
<9.0 - 14.2>
8.9-149
<4.6 - 9.6>
<7.1-12.6>
<5.8-10.0>
<5.7 - 8.5>
<7.5-13.0>
6.4-9.3
<7.5-13.8>
<7.7-12.9>
<6.9-11.5>
<7.8-11.7>
<10.0- 13.3>
<8.2-13.1>
<4.5-95>
<7.0-12.7>
<5.5-9.0>
<7.7-11.9>
<9.1-14.7>
<5.8-11.1>
<8.4-13.3>
<7.0-11.3>
<7.2-12.3>
9.4-14.0
<7.3-12.9>
<8.7 - 13.5>
<7.2-13.2>
59-144
<6.9 - 13.4>

Mepuoa

346
445
409
(14)
332
822
267
317
408
218
144
171

368
(55.5)
156
333
293
(105.2)
309
372
310
149
302
196
317
257
146
226
433
207
389
375

329
261
546
271
258
223

360
372
508

356



HassaHwne

U Her
SS Her
W Her
R Dra
AH Her
R Oph
RS Her
T Her
V348 Sgr
R Sct
RX Sgr
U Dra
T Sgr
R Sgr
RY Sgr
AF Cyg
R Cyg
chi Cyg
AB Dra
U Cyg
R Vul
T Cep
SS Cyg
R Gru
R Ind
T Tuc
R Peg
V Cas
R Aqgr

o (2000)
17h 17m 19.9s
16h 32m 55.2s
16h 35m 12.2s
16h 32m 40.0s
16h 44m 09.9s
17h 07m 45.4s
17h 21m 42.9s
18h 09m 06.6s
18h 40m 19.6s
18h 47m 29.3s
19h 14m 33.4s
19h 09m 59.9s
19h 16m 14.1s
19h 16m 41.9s
19h 16m 32.7s
19h 30m 12.5s
19h 36m 49.6s
19h 50m 33.4s
19h 49m 06.4s
20h 19m 36.1s
21h 04m 22.3s
21h 09m 32.4s
21h 42m 42.8s
21h 48m 32.1s
22h 36m 00.5s
22h 40m 33.7s
23h 06m 38.8s
23h 11m 40.4s
23h 43m 49.1s

< > = CpegHAd BelMln4nHa

* = YHUKarnbHasi

S (2000)

+33°06'03"
+06°51'31"
+37°20'42"
+66°45'17"
+25°15'06"
-16°05'35"
+22°55'15"
+31°01'18"
-22°54'35"
-05°42'16"
-18°48'46"
+67°16'37"
-16°58'15"
-19°18'25"
-33°31'20"
+46°08'51"
+50°12'00"
+32°64'53"
+77°44'43"
+47°53'43"
+23°49'17"
+68°29'29"
+43°35'09"
-46°54'50"
-67°17'15"
-61°33'14"
+10°32'38"
+59°42'01"
-15°17'03"

=E=E=NZ=Z=z
o |

2%

T O
g w
3

§§§§§§GC)§§§N§§UJ:U§§§§:U

M = Mupwuabl, gonronepvoanyeckue nepemMeHHble
RCB = nepemeHHble Tuna R CeBepHol KopoHbl
RV = 3Be3gbl Tna RV Tauri
SR = nonynpaBunbHble

UG = kaTaknuammnyeckue 3se3gbl tuna U Geminorum

Amvnnutyga
N3MEHEHUS
6necka, m
<7.5-125>
<9.2-12.4>
<8.3-13.5>
<7.6-12.4>
10.9- 147
<7.6-13.3>
<7.9-125>
<8.0-12.8>
11.7-15.7
48-8.5
<9.7-13.8>
<9.5-13.8>
<8.0-12.6>
<7.3-12.5>
6.0-13.3
6.2 -8.0
<7.5-13.9>
<5.2-13.4>
12.0- 15.2
<7.2-10.7>
<8.1-12.6>
<6.0 - 10.3>
8.2-12.3
<8.3 - 14.6>
<8.4-14.3>
<8.1-13.2>
<7.8-13.2>
<7.9-12.2>
<6.5-10.3>

Z Cam = kataknuammnyeckue 3se3apl Tuna Z Camelopardalis

Mepuoa
» A

406
107
280
246
(19.8)
306
220
165

146
335
316
392
269

94
426
408
(13.4)
463
137
388
(49.5)
332
216
250
378
229
387



BuHOKynsipHaa nporpamma HaGnwAEHUA nNepeMeHHbIX
3Be3n bputaHckon ActpoHomuyeckon Accoumaumm (BAA)

3Be3na

RS And
SU And
TZ And
AQ And
BZ And
EG And
V Adql
V450 Agl
V Ari
UU Au
AB Au
y1 Au
W Boo
RV Boo
RW Boo
RX Boo
U Cam
RY Cam
ST Cam
UV Cam
ZZ Cam
X Cnc
RS Cnc
RT Cnc
V CVn
Y CVn
TU CVn
W CMa
WZ Cas
V391 Cas
V393 Cas
V465 Cas
y Cas

p Cas
W Cep
RU Cep
RW Cep
SS Cep
AR Cep
DM Cep
FZ Cep
p Cep
RR CrB
SW CrB
W Cyg
RU Cyg
RV Cyg

o (2000)
23h55
00h05
23h51
00h28
00h38
00h45
1904
19h34
02h15
06h37
04h56
06h25
14h43
14h39
14h41
14h24
03h42
04h31
04h51
04h06
04h18
08h55
09h11
08h58
13h20
12h45
12h55
07h08
00h01
01h57
02h03
01h18
00h57
23h54
22h37
01h21
22h23
03h50
22h52
22h08
21h20
21h44
15h41
15h41
21h36
21h41
21h43

& (2000)

+48°38’
+43°33’
+47°31
+35%35'
+45°36’
+40°41°
-05°41’

+05°28’
+12°14’
+38°27
+3033’
+49°17
+26°32
+32°32
+3134’
+25%42'
+62°39’
+64°26'
+68°10’
+61°48’
+62°21’
+17°04°
+30°58’
+10%51’
+45°32
+45°26'
+47°12
-11°55’

+60°21’
+70°12’
+71°18’
+57°48’
+60°43’
+57°29’
+58°26'
+85%08’
+55°58’
+80°19’
+85903’
+72°46'
+55°27’
+58°47’
+38%33’
+38°43’
+45°22
+5419’
+38°01’

Tun
SRa

SRc

Annutyaa

7-9.1
8-8.5
7.6-9
8-8.9
7.5-8.4
7.1-7.8
6.6-8.4
6.3-6.7
7.8-8.8
5.1-6.8
6.7-8.4
4.8-5.7
4.7-5.4
7.5-8.8
7.4-8.9
6.9-9.1
7.7-8.8
7.3-9.4
6-8
7.5-8.1
7.1-7.9
5.6-7.5
5.1-7
7.1-8.6
6.5-8.6
5.2-6.6
5.6-6.6
6.4-7.9
6.9-8.5
7.6-8.4
7-8
6.2-7.8
1.6-3
4.1-6.2
7-9.2
8.2-9.8
6.2-7.6
6.7-7.8
7-7.9
6.9-8.6
7-7.6
3.4-5.1
7.1-8.6
7.8-8.5
5-7.6
8-9.4
7.1-9.3

Mepuoa
136

353

77?
234

4507
137
209
160

136
3007
2947

195
1207
607?
192
157
50

186

393
60

320

109
3467
90

730

1007
131
233
263



(2000) S (2000)

3Bes3ga o Tun Annutyga Mepuop
TT Cyg 19h41 +32°37 SRb 7.4-8.7 118
AF Cyg 19h30 +46°09’ SRb 6.4-8.4 92
CH Cyg 19h25 +50°15’ ZAnd+SR  5.6-10

V460 Cyg 21h42 +35°31’ SRb 5.6-7 1807
V973 Cyg 19h45 +40°43’ SRb 6.2-7 407?
P Cyg 20h18 +38°02’ SDor 3-6

U Del 20h46 +18°06’ SRb 5.6-7.9 110?
EU Del 20h38 +18°16’ SRb 5.8-6.9 60
RY Dra 12h56 +66°00’ SRb? 6-8.2 2007
TX Dra 16h35 +60°28’ SRb 6.6-8.4 787
UW Dra 17h58 +54°40’ Lb 7-8.2

UX Dra 19h22 +76°34’ SRa? 5.9-7.1 168
AH Dra 16h48 +57°49’ SRb 7-8.7 158
TU Gem 06h11 +26°01’ SRb 7.4-8.3 230
TV Gem 06h12 +21°52’ SRc 6.6-8

WY Gem 06h12 +23°12’ Lc+E? 7.2-7.9

BU Gem 06h12 +22°55’ Lc 5.7-8.1

NQ Gem 07h32 +24°30° SR+ZAnd 7.4-8 47?,79?
X Her 16h03 +47°14’ SRb 6.1-7.5

ST Her 15h51 +48°29’ SRb 7-8.7 95
SX Her 16h08 +24°55’ SRd 8-9.2 148
UW Her 17h14 +36°22’ SRb 7-8.8 103
AC Her 18h30 +21°52’ RVA 6.8-9 104
1Q Her 18h18 +17°59’ SRb 7-7.5 75
OP Her 17h57 +45°271 SRb 5.9-7.2 75
V566 Her 18h08 +41°43 SRb 7.1-7.8 120
g(30) Her 16h29 +41°53’ SRb 4.3-6.3 137,89
U Hya 10h38 -1323’ SRb 4.3-6.5 4507?
SX Lac 22h56 +35°12’ SRd 7.7-8.7 190
RX Lep 05h11 -11°51’ SRb 5-7.4 60?
Y Lyn 07h28 +45°59’ SRc 6.5-8.4 110
SV Lyn 08h04 +36°21° SRb 6.6-7.9 70?
CE Lyn 07h44 +38°50’ SR 7.2-7.7 ?

R Lyr 18h55 +43°57’ SRb 3.9-5 467
XY Lyr 18h38 +39°40’ Lc 5.8-6.4

U Mon 07h31 -09°47 RVB 5.9-7.9 91
RV Mon 06h58 +06°10’ SRb 6.8-8.6 132
SX Mon 06h52 +04°46’ SR 7.3-8.5 100
X Oph 18h38 +08°50’ M 5.9-9.2 328
W Ori 05h05 +01°171 SRb 5.9-7.7 212
BL Ori 06h26 +14°43 Lb 6.3-7.2

BQ Ori 05h57 +22°50’ SR 6.9-8.9 110
CK Ori 05h30 +04°12’ SR? 5.9-7.1 1207?
AG Peg 21h51 +12°38’ Nc 6-9.4

GO Peg 22h55 +19°34’ Lb 7.1-8.3

X Per 03h55 +31°03 GCas+Xp  6-7

SU Per 02h22 +56°36’ SRc 7-8.5 533
AD Per 02h21 +57°00’ SRc 7.7-8.4 362
KK Per 02h10 +56°34’ Lc 6.6-7.9

PR Per 02h22 +57°52’ Lc 7.6-8.3

Z Psc 01h16 +25°46’ SRb 7-7.9 144

TV Psc 00h28 +17°54 SR 4.7-5.6 49



(2000) S (2000)

3Bes3ga o Tun Annutyga Mepuop
TX Psc 23h46 +03°29’ Lb 4.8-5.8

R Sct 18h48 -05°42 RVa 4.2-8.6 146
S Sct 18h50 -07°54’ SRb 7-8.2 148
t4 Ser 15h36 +15°05’ SRb 5.9-74 100
Y Tau 05h46 +20°42’ SRb 6.5-9.2 242
TT Tau 04h52 +28°32’ SRb 8.1-8.8 166
BU Tau 03h49 +24°08’ GCas 4.8-5.5

W Tri 02h42 +34°31’ SRc 7.5-8.8 108
Z UMa 11h57 +57°52’ SRb 6.2-9.4 196
RY UMa 12h21 +61°19’ SRb 6.7-8.3 3107
ST UMa 11h28 +45°171 SRb 6-7.6 110?
TV UMa 11h46 +35°%54’ SRb 6.8-7.3 42
VW UMa 10h59 +69°59’ SR 6.9-7.7 610
VY UMa 10h45 +67°25’ Lb 5.9-7

V UMi 13h39 +74°19 SRb 7.2-9.1 72
RW Vir 12h07 -06°46’ Lb 6.7-7.6

RX Vir 12h05 -05°46’ SRd? 8-8.6 2007
SS Vir 12h25 +00°48’ SRa 6-9.6 364
SW Vir 13h14 -02°48’ SRb 6.4-8.5 1507?
BK Vir 12h30 +04°25’ SRb 7.3-8.8 1507

O603Ha4YeHUs1 TUMOB NEePeMeHHbIX

E 3aTmeHHble nepemenHble [EA — Tuna Anrons, EB — Tuna Beta Lyr,
EW — tvna W UMa]
GCas OpynTtuBHble NnepemeHHble TNa Gamma Cas

In UpperynspHble HebynsipHbole nepemenHble [Ina - ropsdas, Inb -
xonoaHasi]

L KpacHble wupperynsipHble nynbcupylowme nepemeHHole [Lb -
rmraHT, Lc - cBepxruraHT]

M [onronepuoanyeckue nynbcupyolimMe nepemeHHole Tuna Mupbl
(Mmnpnga)

N Hosble [Na - 6bicTpasi, Nb - meaneHHas, Nc — ouyeHb MeaneHHas,

Nr - nosTOpHas]

RV Mynbcupytowbie nepemenHble Tuna RV Tau [RVa — noctosHHas
cpeaHsasa BenunuuHa, RVb — nepemeHHas cpeaHsisi Benu4ymHal

SDor 3pynTtuBHbIe 3Be3abl TMNa S Dor

SR MonynpaBunbHble  Nynbcupylwune  nepemMeHHble [SRa -
cTabunbHasa nepuoanyHocTb, SRb — nponagatowasa nepnognyHocTb, SRc -
ceepxruraHT, SRd - xenTasi]

X PEHTreHOBCKNE ABOMHbIE [Xp — PEHTreHOBCKMI nynbcap]

ZAnd Kataknusamunuyeckue pfBonHble Tuna Z And (cumbuoTtuyeckne
nepemMeHHbIe)



ActpoHomMuyeckue pecypcbl UHTepHeT

OTeyecTBEeHHbIe NPOU3BOAUTENN BUHOKIIEN, MO30PHLIX TPYO U
Teneckonos

http://www.1zos.ru/ - N30C (IbITkapuHo)
http://zomz.sposad.ru/index.htm 30OM3 (Ceprues nocapn)
http://www.npzoptics.ru — HMN3 (HosBocnbpuck)
http://www.intes.su/default.aspx NHTec-Mukpo
http://www.zavodarsenal.kiev.ua 3aBoa «ApceHan»
http://www.baigish.ru/ KasaHckun ontuko-mexaHuyeckun 3asog (KOMS3)
http://www.ipz.com.ua/ N3tomcknii (ka3eHHbI) MPUBOPOCTPOUTENBHBIN
3aBog (LMM3)

http://astreya-optics.narod.ru/ dupma "Actpes”

3apy6exHble NPou3BoAUTENN aCTPOHOMMUYECKUX NpMbGopoB

http://www.skywatchertelescope.com/ Sky-Watcher (Synta)
http://www.meade.com Meade

http://www.celestron.com http://www.celestron.ru Celestorn
http://www.jinghuaoptics.com.cn/EN/index.html DeepSky (Jinghua)
http://www.vixen.ru/ Vixen (Poccunckunii AMcTpnbuioTop)
http://www.leica-russia.ru Leica (Poccuiickuin gnctpmbsotop)
http://www.telescopengineering.com/ Telescope Engineering Company
(CLUA)

http://www.hama.de/ Hama GmbH (F'epmanwns)
http://www.parallaxinstruments.com/ Parallax Instruments (CLUA)
http://www.bushnell.com/ Bushnell (CLLA)

http://www.soligor.com/ SOLIGOR GmbH (FepmaHus)
http://www.longperng.com.tw/ - Long Perng (TansaHb) — OEM
npousBoguTernb ONTUKM AN KpYNHbIX 6eHaoB, Takmx kak Wiliam Optics

ACTpOHOMM'—IECKMe UWHTepHeT-Mara3uvHbl

http://www.telescope.ru

http://www.astronomy.ru

http://www.skymart.ru

http://www.celestron.ru

http://www.telescope.su

http://www.jj-astro.ru

http://www.deepsky.ru

http://www.sky-watcher.ru

http://www.pentax.ru

http://www.miroptiki.ru IHTepHeT-marasuH "Mup Ontukmn"
http://www.4glaza.ru/catalogue/Telescopes-items/ HTepHeT-MmarasuH "4
rnasa" (Mocksa, C.-lNeTepbypr)



http://www.optik-shop.ru/ (HoBocmbupck)

http://www.skywatcher.com.ua Auctpubbstotop TeneckonoB Sky-Watcher Ha
YkpanHe (CeBacTononb)

http://www.spectra.com.ua/ Cnektpa (Knes, YkpauHa)
http://www.astronomy.odessa.ua/telescope/celestron.html Teneckonbl
Celestron B Opgecce (YkpanHa)

http://www.space-shop.com.ua (Kues, YkpauHa)

KpynHenwue actpoHoMu4veckme hopymbl

http://www.starlab.ru/index.php
http://www.astronomy.ru/forum/index.php
http://www.astroclub.kiev.ua/
http://www.kadar.ru/forum/index.php
http://www.cloudynights.com/

OHnanHoBbLIe BUGNMOTEKN aCTPOHOMUYECKOMN NUTepaTypbl

http://www.astrolib.ru/library

http://heritage.sai.msu.ru/
http://www.astronomy.ru/forum/index.php/topic,8759.0.html|
http://infra.sai.msu.ru/vega/classroom/index.htm KnaccHasi komHaTa
«Bern»

http://www.brsu.brest.by/cgi-bin/phys/drive/go.cgi?id=biblio_astro
dusunyeckuit pakynsTeT bpecTtckoro ocyaapcTBeHHOro YHuBepcuteta
http://iunu.net/sector.php?mir=1&d=/5/2 Bubnnoteka AEL universum
scientia

http://aurora.by.ru/6/nadubovich/1.htm Cant "MonspHble CuaHns" (bopuc
OmuTpues)

http://www.phys-campus.bspu.secna.ru/db/sect/1049861402/ dunsnyeckun
takynbeteT BITTY: Kamnyc - Matepuansl no ACTpOHOMUMK
http://www.astroweb.ru/dop_/books01.htm Knuru Ha "ActpoHomun XXI
Beka"

http://www.ecumene.narod.ru/library/library.html "Hay4Ho-nonynsapHsie
KHUIM NO acTpoHOMUN, bm3mnke n kocmoHasTuke" (Mpuwens M.A.)
http://www.opteh.ru/free/free.ntm SnekTpoHHasa 6ubnuoTteka NHTepHeT-
MarasviHa onTu4eckomn TexHukn Svema-luxe

OHnanHoBbIe dCTPOHOMUYECKNEe MHTepHeT-XKypHanbl

www.astronet.ru —Poccuiickas acTpoHOMMYecKas ceTb
www.astronomer.ru - UHTEpPHET-XypHan "ACTPOHOMMS U
TeneckonocTpoeHue"
http://helios.izmiran.rssi.ru/EAAS/rus/index_rus.html — “AcTpokypbep”
NpodeCcCUOHarnbHbIN 3NIEKTPOHHbIN ACTPOHOMMUYECKUIA OtonneTeHb /
Astrocourier (in Russian)

http://www.vselennaya.kiev.ua/ - “BceneHHasi, npocTpaHcTBO, Bpems”



http://www.universetoday.com/ - Universe Today
http://www.demon.co.uk/astronomer The Astronomer
http://ziv.telescopes.ru/ - Cant xypHana "3emnsa n BcenenHas"
http://elementy.ru/news?theme=21095 - SnemeHTbl - HOBOCTW HaYKW.
Pasgen "ActpoHomusa"

http://www.astrogalaxy.ru/ - cBexue "3Be3gHble" HOBOCTM
http://xray.sai.msu.ru/~polar/sci_rev/current.html - O63opbI Astro-ph
http://www.spacenews.ru/ - tHHPOPMaLMOHHO-aHaNMTUYECKNIA NopTa o
kocmoce

AcTtpoHomMmunyeckue cotorpacumn

http://antwrp.gsfc.nasa.gov/apod/ astropix.html - ActpoHoMuyeckas
KapTuHKa OHA

http://archive.eso.org/dss/dss/ - DSS: Digital Star Survey — Liucpposor
0030p Heba

http://hubble.stsci.edu/gallery/ — nctutyT Kocmudeckoro Teneckona mm.
Xabbna

http://heritage.stsci.edu/ Hubble Herritage
http://www.eso.org/outreach/gallery/astro/ - dpoToranepes Esponerickon
KOxHom O6cepaTtopum (ESO)
http://www.naoj.org/Gallery/pressrelease.html — ranepesi CHUMKOB
sAnoHckoro Teneckona Subaru (NAOJ)
http://sohowww.nascom.nasa.gov/data/realtime-images.html CHumkn
ConHua ¢ KA SOHO

http://www.cosmotography.com/ - nydwime cHMMKM acTpodoTorpados
http://grin.hg.nasa.gov/ - Ilydwne cHumkn NASA

MepemMeHHbIe 3Be3bl

http://uavso.pochta.ru/ - UAVSO - YkpanHckas accoumauus Habnogatenen
nepemMeHHbIX 38e3[

http://www.aavso.org/observing/aids/easystars.shtml - Cnuncok n kapTbl
OKpeCcTHOCTewn 3Be3n, pekomeHaoBaHHbIX AAVSO HaunHaoLwmm
HabnogaTensam

http://cdsarc.u-strasbg.fr/afoev - AFOEV - ®paHuy3ckas accounaums
HabniogaTenen nepeMeHHbIX 3Be3q

http://www.aavso.org/ AAVSO - AmepukaHckasn accoumnaums
HabniogaTenemn nepeMeHHbIX 3Be3q

http://www.britastro.org/vss/ - Cekums lNepemeHHbIx 3Be3a bputaHckon
AcTpoHomuyeckon Accoumaumm (BAA VSS)
http://www.kusastro.kyoto-u.ac.jp/vsnet/ VSNET - MexagyHapogHasi ceTb no
nepemMeHHbIM 3Be34am

http://space.tin.it/scienza/franace/ tanbaHckoe obwectso
nccriegoBaTenen NnepeMeHHbIX 3Be3f



http://www.sai.msu.ru/groups/cluster/gcvs/ O6wmin Katanor NepemeHHbIX
3Be3pn / General Catalogue of Variable Stars
http://astro.sci.muni.cz/variables — Otaen nepemeHHbIx 3Be34
obcepeaTopun BpHo

http://www.varstar.narod.ru/ 'pynna nHgpopmaunoHHON NOgAEPKKM
HabnogaTenen nepemeHHbIx 3se3g “MUNPA”

KomeTbl

cfa-www.harward.edu/cfa/ps/icg.html International Comet Quarterly.
cfa-www.harward.edu/cfa/ps/cbat.html LleHTpanbHoe Bropo
ACTPOHOMMYECKUX TENerpamm.
http://cfa-www.harvard.edu/iau/Ephemerides/Comets/SoftwareComets.html
— opbuTanbHble 3nemMeHTbl KOMET ANs NOAKMIYEHUS K NoNynsipHbIM
acTponnaHeTapuam

http://www.comethunter.de/ katanor oTkpbITUIN KOMET

encke.jpl.nasa.gov Comet Observation Home Page
www.lpl.arizona.edu/bss/comet.html KomeTHble HOBOCTMW.
newproducts.jpl.nasa.gov/comet JPL's Comet Hale-Bopp Home Page.
www.skypub.com/comets/comets.html Sky Online's Comet Page.
www.demon.co.uk/astronomer The astronomer on-line.
www.halebopp.com The Comet Hale-Bopp home page.
http://www.kor01.org Cant onblTHOro Habnogarens komet Banepus
KopHeeBa (3eneHorpap)

http://www.jpl.nasa.gov:80/sl9/ - ctonkHoBeHne komeTbl LUymerikepa-Jlesu
9 c lOnutepom

http://cometbel42.nm.ru/ Benopycckas rpynna" Habniogatenen rny6okoro
kocmoca u komeT"

http://www.kor01.org [loMmaluHAsA cTpaHWyKa onbITHOro HabnwgaTens
komeT Banepusa KopHeeBa

http://www.nevski.nm.ru/Rus/ lNepcoHanbHas cTpaHuua OnbITHOrO
HabntogaTensa komet n3 benopyccun Butanusa Heeckoro

AcTtepoungbl

ftp://ftp.ster.kuleuven.ac.be/dist/vvs/asteroids/ - kapTbl NOKPbITUSA 3BE3[,
acTepovngamu

CaliTbl npodheccnoHanbHbIX o6cepBaTOpPUi

http://www.crao.crimea.ua/ Kpeimckasa Actpocuamndeckas ObcepBaTopusd
(KpAO)

http://www.sao.ru/ CAO - CrneuuaneHas Actpoduanyeckas ObcepBaTopus
PAH (6M)

http://www.iac.es/gabinete/orm/indice.html O6cepsaTopusa Pok Oenb Jloc
Myuyacou, TeHepudre, KaHapbl



http://www.iac.es/ot/indice.html O6cepsaTopus Tenge, TeHepude,
KaHapbl

http://www.as.utexas.edu/mcdonald/het/het.html Teneckon Xo66u-36epnu
(11m)

http://www.astro.utoronto.ca/DDO/DDOhome.html O6cepaTtopus Oasuga
Hannana (DDO), TopoHTo, KaHaga

http://www.phys.unsw.edu.au/astro/ O6cepBaTtopus YHuBepcuteTa HoBoro
FOxHoro Yaneca, CugHen, Asctpanus

http://www.iiap.res.in/iao/iao.html MHaninckas ActpoHoMuyeckas
O6cepBatopus

http://www.salt.ac.za/ KOxHo-AdpukaHckmin bonblon Teneckon (SALT)
http://www.gemini.edu/ Teneckon NemuHu (8m)

http://www.ing.iac.es/ 'pynna Teneckonos nm. Micaaka HetoToHa, Jla-
Manbma, KaHapbl

http://www.iac.es/eno/eno.htm EBponewckasa CeBepHass ObcepBaTopus
(ENO)

http://www.noao.edu/ HaunoHansHas O6cepsatopus OnTuyeckomn
ActpoHomun (NOAQO)

http://www.noao.edu/kpno/ HaunonaneHast O6cepBatopusi Kutt MNuk
http://www.mtwilson.edu/ O6cepBatopua MayHT YnncoH
http://www.ifa.hawaii.edu/mko/ O6cepsatopum Mauna Kea
http://www.ifa.hawaii.edu/haleakala/ O6cepsaTtopun FOHMBepcuteTa NaBan,
Haleakala

http://www.eso.org EBponetickas KOxHast O6cepBaTtopus (ESO)
http://www.naoj.org/ - AnoHcknin Teneckon Cybapy NAOJ (8M)
http://www.keckobservatory.org/ Teneckonbl Kek | n Kek Il (10m)
http://www.submm.caltech.edu/cso/ CybmunnmmeTtposasa ObcepBaTtopus
KanTteu (Caltech Submillimeter Observatory)

http://sma-www.harvard.edu/ - CybmunnumeTpoBbii Maccus (SMA)
http://www.jach.hawaii.edu/JCMT/ kpynHenwwnin onTU4ECKn TENecKon B
mupe um. [xerimca Knepka Makcsenna (15m)

PenTuHrn-katanormn ACTPOHOMMYECKUX canToB
http://astrotop.ru/ AstroTop - Jlydiume poccuiickme acTpoHOMUYECKUE CanThbl
MnaHeTbI

http://sse.jpl.nasa.gov/ - uccnegosaHms ConHeYHON CUCTEMBI
http://www.ifa.hawaii.edu/~sheppard/satellites/ - oTKpbITUS HOBbIX
CMYTHWKOB NNaHeT

http://photojournal.jpl.nasa.gov/index.html — ®oTo-apxmB cCHMMKOB Ten
ConHeYyHon cucTeMbl, Nony4YyeHHbix Bcemun muccnsimm NASA
http://www.lowell.edu/users/ijw/ - HoBocTu no cnyTHukam KOnutepa
http://samadhi.jpl.nasa.gov/ - HoBoCTH, acTepondbl
http://space.jpl.nasa.gov/ - HoBocTu uccrnegosaHusa ConHeyHon Cructemsl



http://nssdc.gsfc.nasa.gov/planetary - katanor u cHUMKM
http://pds.jpl.nasa.gov/planets/ - ranepesi CHUMKOB NnaHeT N CAYTHUKOB
http://cass.jsc.nasa.gov/moon.html - nyHa

http://www.planetary.org - NnaHeTHoe 06LecTBO

Nyna

http://www.calculatorcat.com/moon_phases/moon_phases.phtml| —
OHMNanHOBbIN KaneHgapb das JlyHbl

ConHeuHble U JTYHHbI€ 3aTMeHusA

http://sunearth.gsfc.nasa.gov/eclipse/ - kapTbl 06CTOATENBCTB COMHEYHbIX U
NYHHbIX 3aTMEHUN

MeTeopbl
http://www.imo.net/calendar/russian — kanengapb HabnoaaTenss METeopos
OHnavHoOBbIE dCTPOHOMUYECKUEe KaTanorm n 6asbl AaHHbIX

http://simbad.u-strasbg.fr/ ADS (Astronomical Data System) SIMBAD -
Hanbonee nonHas acTpoHOMU4Yeckas 6asa OaHHbIX,
http://www.crao.crimea.ua/Hipparcos/hip.htm| 3se3gHbin katanor
Hipparcos

http://www.ngcic.org/ - katanorn NGC/IC B oHnariHe
http://www.siowl.com/scripts/queryH400.php?136 OHnanHoBbIV KaTanor
TyYMaHHbIX 06bekToB ['epLuens
http://www.seds.org/~spider/ngc/ngc.html NWHTepakTuBHBIN KaTanor
TymaHHbIX 06bekToB NGC

Mobutenbckas acTpoHOMMS

http://asteroid-occultation.narod.ru NokpbITUA 3B€34 actepongamu
(Anekcen Jloctok)

http://www.meteoritika.narod.ru/ MeTeopuTuka n actpoHoMUsi
http://byao2000.narod.ru/ BepasiHckasi loHOLLECKas acTpOHOMUYecKas
obcepsaTopusa (BKOAO)

http://admin2.dcn-asu.ru/~orion/index.php HebecHblie OXoTHMKN -
AnTancKkni cant acTpoOHOMOB-NObuTenemn

www.astrofest.ru Actpo®ect - Bcepoccuiickuin chectuBane nobutenbckomn
aCTPOHOMMM U TENECKOMOCTPOEHMS

http://feraj.narod.ru/ ActpoHomusa B HoBocnbupcke
http://meteoweb.narod.ru/ast/artc/artc.html Meteoweb: ctatbu gns
nobutenen acTpoHoMuUn

http://hea.iki.rssi.ru/~denis/astronomy.html ActpoHomus ot JeHuca
[leHnceHko

http://fomalhaut-club.narod.ru MNckoBckun AcTpoHomudeckuin Kny6
"®omanbrayt" (r. Nckos)



http://www.astroclub.biz 3anopoxckun ActpoHomudeckuii Knyb "Anbtamp”
(YkpanHa)

http://www.astroufa.narod.ru O6begunHeHne nobutenen acCTPOHOMUM T.
Yool (balwwkupus)

http://www.hot.ee/fond3/ TannuHcknin actpokny6 (TannuHH, OCToHUSA)
http://astroclub.kiev.ua/ Kuesckun Actpokny6 "Actpononuc” (YkpauvHa)
http://www.nvkz.kuzbass.net/astronovo/ Kny6 niobutenen actpoHomum
ASTRONOVO (r. HoBoky3HeLk, KemepoBckas 061.)

http://cirrus.h12.ru/ FTomenbckun actpoHomudeckui kny6 "Linppyc” (r.
"omenb, Benopyccus)

http://www.ridamus.ee ObwiecTso nobutenen actpoHomuu "Pugamyc” (r.
TannuHH, 3CToHNS)

http://astrobank.narod.ru/ OdmuansHbIn canT acTpoknyba r. PoctoBa-Ha-
Hony

http://astrokuban.homelinux.org KpacHogapckuin ActpoHomuydeckuin Kny6
"45" (r. KpacHogap)

http://star-pil.narod.ru ActpoHomuyeckni kny6 "3ee3gHbiv Munurpum” (r.
[3epxunHck, Hwkeropoackon o61.)
http://kosmos2002.nm.ru/teleskop.htm Kpyxok TeneckonocTpoeHmns WKoMbI
Ne 3 um. HO. A. MarapuHa r. TaraHpora (PoctoBckas 06n.)
http://astro59.nm.ru/ AcTpoHoMUYecknii Kpyxok rumHasnm Ne59 r. Knesa
(Ykpauna)

http://astroclub.obninsk.org/ ActpoHomuyeckuin kny6 "rENUOC" (r.
O6HuHCcK, Mock. 061.)

http://astro.mipt.ru/ Coobectso nobutenen actpoHomun dustexa (r.
Mockga)

http://www.astroclub.ru - CaiT MOCKOBCKOrO acTPOHOMMYECKOTO KIyba
http://astro.mgdtd.ru/index_fr.html ActpoHomnueckuin kpyxok MICOAOT (r.
Mockga)

http://school.astro.spbu.ru/index.html ActpoHomuyeckun kpyxxok FOTHO (r.
CaHkTt-lNeTepbypr)

http://astroclub.org.ru/ KpacHosipckun ActpoHomuyecknin Knyo6 (r.
KpacHospck)

http://astroclub-irk.narod.ru/ Npkytckuin ActpoHoMmmyeckuin Knyb (r.
UpkyTcK)

PekomeHOyeMble acCTPOHOMUYECKMUE NporpamMmbi

PDF-atnacbl Heba

1. Mag 7 Star Atlas - otnuyHbI LBeTHOW aTnac opmata A4 ans
HabnogeHnn B GuHokNb hitp://www.siaris.net/astro/atlas/

2. Taki’s Star Atlas — atnac dopmarta A3 ans 0630pHbIX HabMAEHWI B
OuHoknb http://www.asahi-net.or.jp/~zs3t-tk/atlas/atlas.htm



3. Taki’s 8,5m Star Atlas — nogpo6HbIi aTnac oopmarta A4 onsi
cepbesHbIX Habnwgartenen ¢ 6onbWMM BUHOKNAMU, MOA30PHbLIMM
Tpybamu n Teneckonamu http://www.asahi-net.or.jp/~zs3t-
tk/atlas_85/atlas_85.htm

4. Hershel-800 — atnac nouckosbix kapT 800 ny4wimx ob6bekToB Heba u3
katanora Nepwens http://www.astro.rug.nl/~brentjen/h800.pdf

MnaHeTapun

Windows

1. StarCalc - nyJwwnin nnaHeTapun A4ns NOBCEAHEBHbIX aCTPOHOMUYECKMX
3apad u3 Poccun (freeware) http://www.relex.ru/~zalex/ (pyc.)

2. Cartes Du Ciel - oTnnMyHbIZ NaHeTapuin ans neyatu KapT u
oToXAecTBrneHns crnabbix ob6bekToB (freeware)
http://www.stargazing.net/astropc/ (pyc.)

3. Stellarium - BenukonenHbIN NaHeTapuin B NpsiMOM CMbICIe CroBa
(freeware) http://www.stellarium.org/

4. C2A - mowHbIn nnaHeTapui knacca Cartes du Ciel (freeware)
http://astrosurf.com/c2a/english/index.htm

5. HNSKYy - ObICTpbIli 1 MOLLHbIV NNaHeTapuiA ¢ NOMHbLIM CMUCKOM
Bo3moxHocTen (freeware) http://www.hnsky.org/ (pyc.)

6. AlphaCentaure - (freeware)
http://astrosurf.com/alphacentaure/english/index1.htm

Unix

1. KStars - (freeware) http://edu.kde.org/kstars/

2. XEphem - (freeware)
http://www.clearskyinstitute.com/xephem/xephem.html

3. Stellarium - BenukonenHbIN NaHeTapun B NpsIMOM CMbICIe CroBa
(freeware) http://www.stellarium.org/

MnaHnpoBLYKKK

Windows

1. CNebulaX - MoLLHbI NNAHMPOBLUUK HABNIOAEHNI C BO3MOXHOCTLHO
npocMoTpa/nevaTn KpacuBbIX MOUCKOBLIX KapT U yNpaBneHnem
Teneckonom (freeware) http://www.uv.es/jrtorres/CNebulaX_down.html
2. Astroplanner - lNnaHupoBaHne HabnAeHUNn TyMmaHHbIX OO bEKTOB
(shareware/freeware) http://www.ilangainc.com/ASTROPLANNER/
(Tonbko aHrn)

3. DeepSky2000 - MOLLHbIN NNaHUPOBLLMK HabMaeHU
(shareware/freeware) http://www.deepsky2000.com

CumynsaTopsbl

Windows
1. Celestia - cumynsaTop BcenerHon (freeware)
http://www.shatters.net/celestia/



2. Orbiter - cumynaTop kocmuyeckmx nonetoe (freeware)
http://orbit.medphys.ucl.ac.uk/

3. Open Universe - cumynsartop ConHeyHon cuctemsl (freeware)
http://www.openuniverse.org/

Unix

1. Open Universe - cumynstop ConHeyHol cuctemsl (freeware)
http://www.openuniverse.org/

NyHa

Windows

1. Virtual Moon Atlas - BuptyanbHbin atnac JlyHbi(freeware)
http://astrosurf.com/avl/ (pyc.)

2. Lunar Occultation Workbench (LOW) - mowHbI nakeT ans
HabniogaTenen nokpbITU 38e3a 1 nnaHet JlyHou (freeware)
http://www.doa-site.nl/software.htmi

3.0ccult - pacyeT nokpbITuia JlyHoW 3Be3g 1 acteponaoB (freeware)
http://www.lunar-occultations.com/iota/occult3.htm

Unix

1. LinOccult - pacyeT nokpbiTun JlyHol 3Be3g 1 actepongos (freeware)
http://andyplekhanov.narod.ru/soft/linoccult/linoccult.htm

MporpamMmmbl 06paboTkM acTPoOU306paKeHUn

Windows

1. IRIS - pegakTop 1 cTaKep acTpOHOMUYECKMX U306paxkeHnn (freeware)
http://www.astrosurf.com/buil/us/iris/iris.htm

2. RegiStax - nporpamma cnoxeHus nnaHeTHbIX CHUMKOB (freeware)
http://registax.astronomy.net/

3. PixInsight - pegaktop actpoHoMmnuyeckux nsobpaxkeHum
(freeware/shareware) http://pleiades-astrophoto.com/

4. DeepSkyStacker - nporpamMmma CrnoXeHusi CHUMKOB C BbICOKUM
paspewweHnem (freeware) http://deepskystacker.free.fr/english/index.html
5. SAOImage DS9 - npodeccuoHanbHas nporpamma ans paéotsl ¢ CCD-
nsobpaxeHuamu (freeware) http://hea-www.harvard.edu/RD/ds9/

6. UTHSCSA ImageTool - mowlHasa npodeccuoHanbHas nporpaMmma
06paboTkm HayuHbIX n3obpakeHnin http://ddsdx.uthscsa.edu/dig/itdesc.html
Unix

1. IRAF - MOLLHEI NakeT nporpamm obpaboTku 1 aHanu3a
actpounsobpaxeHun (freeware) http://iraf.noao.edu/

Mporpammbl 06paboTKM N306pakeHUn, B T.4., aACTPOHOMUYECKNX

Windows
1. TheGimp - mowHbI aHanor Photoshop (freeware) http:/gimp-
win.sourceforge.net/ (pyc.)



2. Paint.Net - focTaTO4YHO MOLHBIN, aKTUBHO pa3BMBaAOLLUNIACS
rpadynyeckuin pegakTop ¢ NoaaepPXKKoM crioes, a¢pdeKToB 1 NnarnHoB.
(freeware) http://www.getpaint.net/index2.html

3. ImageAnalyser - pegakrop/aHanusaTop n3obpaxeHuin Co MHOXXeCTBOM
dunbTpos (freeware) http://meesoft.logicnet.dk

Unix

1. TheGimp - mowHbI aHanor Photoshop (freeware) http://www.gimp.org/
(pyc.)

ACTpO MeTpu4veckue nporpamMmmbl

Windows

1. 1zmCCD - ny4ywas poccuiickasn paspaboTka (freeware)
http://izmccd.puldb.ru/  (pyc.)

2. Charon - (freeware) http://www.projectpluto.com/charon.htm

3. Astrometrica - (shareware/freeware) http://www.astrometrica.at/

4. PIXY System - (freeware) http://www.aerith.net/misao/pixy/index.html

Mporpammbi Ans aBTOrMAUPOBaHUSA

Windows

1. ProGuider - otyectBeHHas pa3paboTka, MMXO, ny4ywas B cBoEM
knacce (freeware) http://www.astronica.ru/category/proguider/ (pyc.)

2. GuideDog - (freeware)
http://www.barkosoftware.com/GuideDog/index.html

3. Guidemaster - (freeware) http://www.guidemaster.de/index_en.asp
4. PHD Guiding - (freeware) http://www.stark-labs.com/phdguiding.html

YnpaBneHue DSLR-kamepamu

Windows

1. DSLR Shutter - (freeware) http://www.stark-
labs.com/DSLR_Shutter.html

2. DSLRControl - (freeware)
http://www.barkosoftware.com/DSLRControl/index.htm|

ABTOMaTU3aLuuAa HabnoaeHnn

Windows

1. TeleAuto - aBTorngnposanue, ynpaesnexHme CCD, Teneckonom u
Kynonom, obpaboTtka nsobpaxeHuin (freeware)
http://www.teleauto.org/indexEn.php

FeHepaTopbl acheMepua U acTpokaneHgapm

Windows

1. ActpoHomuyeckumn Kanenpgapb (AK) - poccuiickas paspaboTka,
MMXO, ny4ywas B cBoeM poge (freeware)
http://moscowaleks.narod.ru/galaxy143.html (pyc.)



2. EmapWin - MNogpobHble kapTbl CONMHEYHbIX 3aTMeHuI 3a +/- 3000 net
(freeware) http://www.kotenmon.com/cal/emapwin_eng.htm (Tonbko aHrm)
3. AstroCalc - Odemepuapbl nnaHeT u nx cnyTHUKoB (freeware)
http://guillaume.bertrand3.free.fr/AstroCalc_en.html (+pyc)

4. Planetary, Lunar, and Stellar Visibility - oTnnyHbIv
Kanbkynsitop/Busyanusatop acpemepus BUOUMOCTU MAAHET U UX CMYTHUKOB
(freeware) http://www.alcyone.de/PVis/english/ProgramPVis.htm

Unix

1. XEphem - (freeware)
http://www.clearskyinstitute.com/xephem/xephem.html

Mporpammbl AnA paboTbl ¢ Be6GKkamepom

Windows

1. Astro-Snap - nporpamma 3axsata 1 06paboTKkmn N306paxeHnn NraHeT ¢
Bebkamepsbl (shareware/freeware) http://www.astrosnap.com/

2. AVIRaw - nporpama ans pabotel RAW AVI-cpaninamu ans
http://arnholm.org/astro/software/aviraw/index.htm

3. VirtualDub - koHBepTep/penakTop/rpabbep Bngeo
http://www.virtualdub.org/

nc3

Windows
1. Heavensat - (freeware) http://www.heavensat.ru/ (pyc.)

I'IepemeHHble 3Be34bl

Windows

1. Varobs - nporpamma B nomoLp Habnogatensm nepeMeHHbix (freeware)
http://www.astrosurf.com/astropc/varobs/index.html

2. WinWWZ - nporpamma aHanusa HabnoaeHuin nepemMeHHbiIXx,
obwenpuHsTas B AAVSO (freeware)
http://www.aavso.org/data/software/winwwz.shtmi

3. MagPlot - nporpamma Busyanusauum 1 NepBUYHOro aHanmaa
HabnogeHun nepeMeHHbIx, obwenpuHaTaa B AAVSO (freeware)
http://www.aavso.org/data/software/magplot.shtml

4. VSNChart - DOS-nporpamma noCTpOeHUs KapT OKPECTHOCTEN
nepemMeHHbIX 38e3 (kTo-6bl nog Windows nepenucan, T.K. UCXOAHbIN KoA
nopa Basic oTkpbIT) (freeware) http://www.britastro.com/vss/vsn-plot.html

Mporpammbl ona Habnopgarenen ConHua

Windows
1. ActiveRegionExplorer - (freeware)
http://www.raben.com/downloads/SetupActiveRegionExplorerFull.exe



2. Planetary, Lunar, and Stellar Visibility - kanekynatop Budyanusatop
duanyeckmx apemepug ConHua, nnaHeT n nx cnytHukoB (freeware)
http://www.alcyone.de/PVis/plsv31.exe.



O.BaxopoB HabniogeHus 3se3qHoro Heba B OMHOKIb 1 NOA30PHYI0 TPYDY

dayapa BeHnamuHoBu4 BaxopoB

HabnogeHus 3Be3gHoro Heba
B OMHOKIb 1 NOA30PHYHO TPYyOy

HayyHo-nonynsipHoe nsgaHue

Ecnun Bam noHpaBunacb 3Ta kHWra, MoXeTe nopaepxaTb unu nobnarogaputb
aBTopa no Webmoney E359961316924, R573107892363 wnu 2669564604292,
nmnbo yvepes COepbaHk Ha cuyeT 42307810075041002180/39 Hosouebokcapckoro
OCB Ne8102/12. MNMpuHumaroTca NPeAnoXeHns No pekname B KHUre.

ABTOp TakkKe MpvHUMAaeT 3akasbl Ha pa3paboTky u peausanH BebcanToB noboN
cnoxHoctu (Perl, PHP, MySQL, Ajax). Moe noptdonuo cm. Ha www.eproject.ru.
Bce 3ameuvaHus, noxenaHus WUNM  NPEANOXEHUs uyuTaTenenl aBTop C
yAOBONbLCTBMEM NpUMET No agpecam vazhorov@mail.ru n ed@cheboksary.ru

BepcTka 1 nogrotoBka unntoctpaumnii — dayapa Baxopos.

Bce wnnioctpaumun, aBTOPCTBO KOTOPbLIX HE ykasaHo, sIBMSOTCA paboTtamu aBTOpa KHUIM.
YepHo-b6enble doTorpacdmu o6bekToB Heba B3ATHI U3 06LLEAOCTYNHOrO OHNAMHOBOrO apxuBa
ESO Digitized Sky Survey (http://archive.eso.org/dss/). ®oTo Heba Ha obnoxke- Tumyp MypoB.
Mpu noaroToBke M3daHWs Ucronb3oBanoch crneaytollee 6ecnnatHoe MO: nnaHeTapum Cartes
du Ciel (http://www.stargazing.net/astropc) u Stellarium (www.stellarium.org), oducHbIn nakeT
Open Office (www.OpenOffice.org), rpacdudeckuin pegaktop Inkscape (www.inkscape.org).



