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BBEOEHUE

AcTpoHOMUS - caMmasi UHTepecHas 13 HaykK, U Npu 3TOM - Hanbornee
yBrnekaTenbHoe 13 xo66u, npuayMmaHHbIX YenoBekoM. ACTPOHOMUS C
rofioBoK 3axBaTbiBaeT Ntogen B Nobom BO3pacTe - CO LKOITbHOWM CKaMbM U
00 ceauH. Bpsag nu MoXXHO HaMTW YernoBeka, KOTOporo Obl He Tporana 3a
Oywly BeNMYeCcTBEHHasi 1 3aragovHas HeobbSTHOCTb 3BE3OHOMO Heba.
Bce 370 3BY4nT 340pOBO, HO Ha Aene OONbLUNMHCTBO ftoden TepseT
MHTEpPEC K aCTPOHOMMM, TaK €ro n He pasBuB B NosiHon mepe. MNMouemy?
OTBET NPOCT - OHW HE CMOTTIN BOBPEMS YOOBIETBOPUTL NIHOGONBITCTBO -
NnocMOTpeTb Ha HEGO "BOOPYKEHHBIM rna3om”. [oka oHW OXmuaanu NOKynku
Jopororo Teneckona, oTknagblBasi AeHbMN, UHTEPEC NOTUXOHBKY yrac.
Koro HM cnpocu — npakTUYecKnin Kaxkabl NepBLIA B AETCTBE MedTan
KynnTb TENECKon Ui NOCTPOUTb ero COBCTBEHHbIMU pykamu. BoT elue
OAVH MU - CTPOUTENBCTBO NpUeMNemMoro Ans HabngeHun Teneckona
cobcTBEHHbIMU cunamu. [la, B npuHUMNe, 3TO pearnbHOo, Kak peanbHo
NMOCTPOUTL B rapaxke MallMHY U gaxe camosneTt. Ho co CKONbKMM
TPYAHOCTSIMU MPU 3TOM NPUXOANTCH CTOSIKHYTBCS - MOXETE CNpoCUTb y
OblBanbix TeneckonoctTponTenen. Jinwb eanHNLIBbI 4OXOAAT A0 (OMHULLIHON
YepTbl - HAONOAEHNS B TENECKOM, a MHOTME TENECKONOCTPOUTENN B KOHLIE
KOHLIOB YBIIEKAIOTCHA CaMUM NPOLLECCOM, Tak U He ornpoboBaB Ha fene
pes3ynbrar.

A Belb BCe, YTO HYXXHO AN 3aHATUSI aCTPOHOMMEN - MPOCTO Mnovalle
HabnogaTe. [axe o63aBeasiCb, HAKOHEL,, OFPOMHbBIM U OPOrMM
TEneckonom, fobuTenm acTpoHOMUM BCE pexXe BbIXOAAT Ha HabnoaeHus.
MonpobyiiTe BLIHOCUTL FIPOMO3AKYHO U TSHKENEHHYIO KOHCTPYKLMIO KaXabll
pas, Korga Bblganacb cBO60AHas MUHYTKA, U Y BaC CO BpEMEHEM
BblpaboTaeTcs CTONKMIA UMMYHUTET Ha HabnaeHus.

K ToMy Xe, ecrniv Bbl Cpasy e KyrnuTe OrpOMHbLIN U JOPOron TeNeckon ¢
KOMMbIOTEPHBIM HaBEOEHNEM U B OAHOYACHE MOMy4MTe BCE KpacoThl Heba
Ha 6ntogeyke ¢ ronybom KaeMOouYKoW - MHTEPEC K HabMoAeHMAM AOBOJTbHO
ObICTPO UCCSIKHET, a Bbl TaK U HE CTAHETE 3HAaTOKOM 3Be34HOro Heba.

A VHCTPYMEHT, TEM BpeMeHeM, byaeT NbiNMnTbCS U 3aHUMaTb MECTO B
Janeko He pe3nHOBOWN KBapTupe.

Peanun coBpeMeHHOM W3HM TaKoBbI, YTO B YCIIOBUSAX MOCTOAHHO
BO3pacTaloLLel ropoAcKon 3acBEeTKM OONbLUOM TENECKON HE CMOXET
nokasaTb BCe, Ha YTO cnocobeH, a NOCTOAHHO BbIBO3UTb €ro 3a ropop -
3afaya TpyaHOBLINONHUMAS.

Bce aT0 cka3aHO K TOMY, YTO s NPOBEAEHUS perynspHbIX HabnogeHun, n
TeMm Oonee, AN 3HaKOMCTBa CO 3BE3HbIM HEOOM, BCEM U KaXOoMy He
HY>KHO NpuobpeTaTb goporocrosiiee obopygoBaHme. [JoCTaToOuHO NMETb
noa pykov HebGonbLLIOW, HEAOPOron, HO KOMMAKTHbLIA UHCTPYMEHT, KOTOPLIN
MOXHO NpunobpecTn B Grmxaniem MarasmHe — Xotst Obl, GMHOKINb UK
noasopHyto Tpyby. Ux Bcerga MoXHO B3sTb C CODON B 3aropogHyHo



noesaky, 1 gaxe B Ha OTAbIX B OTNyck. K Tomy e, BUHOKMb unm
noA30pHyto Tpyby BCerga MoXXHO UCNONb30BaTh MO NPSMOMY Ha3HAYEHUIO -
ANs NpubnmXxeHnst HeJOCTYMHbIX Anst 6IM3KOro PpacCMOTPEHUS KpacoT
NPUPOAbLI U MECTHLIX AOCTONPMMEeYaTeENbHOCTEN.

Habntogate HE60 MOXHO U HEBOOPYXXEHHbIM r1Aa30M, @ B OUHOKITb C
anameTpom obbekTuBa XoTst Obl 50MM BamM OTKPOETCS Takoe, YTO Henb3s
OyaoeT yBMAETb U B TMFAHTCKUIA TEMNECKON - MoNe 3pEeHUS ero CAmLLKOM
marno.

Kak aTo 1 He nevanbHo, C KaXxabliM rofoM NoBctoAy HabngaeTcs pocTt
npecTtynHocTu. Ewe coBcem HegaBHoO ObINO coBepLUeHHO 6e3onacHo
NpoBoAMTb HOYHbIE HabnoaeHus B YepTe ropoaa. Cenyac nobutens
aCTPOHOMMM CUIBHO PUCKYET KaXKAbIA pas, korga BbIHOCUT TEMNECKOMN Ha
ynuuy. oaTtomy, HabnogeHus ¢ feleBbiMU, HE NMPUBMEKALWUMN
BHMMaHWsS BMHOKNSAMM 1 MOA30PHbIMU TpybamMu B YepTe ropoda eLle u
Ge3onacHee, YeM ¢ AOpPOrMMuK Terneckonamu. B cnyvae yero, ¢ HUMK nerye
n 6bicTpee 3abexaTb JOMON, a B KpaHEM Crlydae — He TaK TSHKeno
paccTaTbCs.

KoHe4Ho, xopoLwunii Teneckon ¢ yaobHowm skBaTopuanbHOM MOHTUPOBKOM U
YacoBbIM MEXaHN3MOM MOKa)keT BamM HaMHOro 6onblue, Yem ManeHbkasi
noasopHas Tpyba. JTo - Bawl cneayowmia war. A noka, Ha Hebe Bac xaeT
CTOMNbKO MHTEPECHbIX 0OBEKTOB, AN HAONOAEHNS KOTOPbLIX AOCTAaTOYHO
CKPOMHbIX UHCTPYMEHTOB. ['NaBHOE - 3HaTb, YTO, KOTAa, r4e 1 Kak
HabnogaTb. B 3ToM KHUre onmMcaHbl TONbKO CaMble MHTEPECHbIE U
Hambonee JOCTyNHble HAbNOAEHNAM B HEOOMbLUME NHCTPYMEHTDI
XXEMUYXXUHbI 3BE€3HOro Heba. HaumHanTe HabnogaTe Mx npsiMo cenyac!
Bbl He pasovapyeTech!

Ho nepepg aTMm Heobxoanmo BbiOpaTb NOAXOAALMIA MHCTPYMEHT.



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

1. BbIBOP MHCTPYMEHTA

BuHoOKNb

OCHOBHbIM NPENMYLLECTBOM OUHOKMSI NO CPAaBHEHMIO C MOA30PHON Tpybon
sBnsetcsa 6onbloe none 3peHus. OHo TpebyeTca nNpu HabnaeHMAX
NPOTSKEHHBIX 0OBEKTOB - CO3BE3MIN, PACCESIHHBIX CKOMMEHWUNA,
TYMaHHoCTel, KoMmeT, MneyHoro nyTtu. B aTom cniyyae, 4em MeHbLue
yBenuyeHne GMHOKMSA - Tem GorbLUe ero none 3peHusl.

BTopbiM, 1 ObITb MOXET, CaMbIM BaXKHbIM NPENMYLLLECTBOM OMHOKNS
ABMNSIETCA BO3MOXXHOCTb Habnogate 06bekTbl ABYMs rnasamu. [pu aTom,
rnasa MeHblUEe YCTaloT M B COBOKYMHOCTU MO3BOMSAIOT YBUAETH HAMHOMO
Gonblue, YeM KaxabIM rMa3om OTAenbHO. B nHanBuayansHoOM 3aBUCUMOCTH
OT 3pEHUsI KOHKPETHOTro HabnogaTens, B GUHOKITb MOXHO YBUAETb
NMpMMEpPHO Ha nonBenuyuHbl bonee cnabble 3Be3abl, YeM B TENEeCKon unm
NnoA30pHYyto Tpyby € TeM Xe AnameTpomMm obbekTuBa.

OT10T ahbdhekT cBsI3aH ¢ 0COBEHHOCTSIMM YENTOBEYECKOro 3peHus. [nas, kak
1 N0OON NPUEMHUK U3NYYEHUS, UMeeT
COBCTBEHHbIE LUYMbI,
HaknaablBatoLmecsa Ha cnabble
n306paxeHns 1 MeLlarLme nx
yBepeHHoMy HabnoaeHuto. Bropon rnas
Kak Obl NOATBEPXAAET peanbHOCTb
KapTWHKKU, MPUHUMaEMON NePBbIM.
TeopeTnyeckn, COOTHOLLEHNE
curHan/wym OVMHOKYNSAPHOro 3peHus
yBenumunBaetcs Ha 41%. OTo aaet
NnoBbILLEHNE pa3peLlaroLen
CMOCOOHOCTM NpU HABNIOOEHUN SPKUX
KOHTPaCTHbIX OOBLEKTOB NPUMEPHO Ha
10%, 1 cnabokoHTpacTHbIX - Ha 40%.
Mpu 3TOM, NpPOHMLIatOLLLast CNOCOBHOCTb
Bo3pacTaeT Ha 0.37 3B. BENNYNHbI.
MOXHO cuMTaTh MPEUMYLLECTBOM
OnHoknen adhdekT 06HLEMHOro 3peHUs, 1
CBSAA3@HHbIN C HUM 3P EKT NPUCYTCTBUS.
Ero moxHo cpaBHuTbL ¢ HabnogeHnem B
OTKPbITOE OKHO, TOrAa Kak B Teneckon
Bbl NMULWLb NOArNsAbIBaeTe B ABEPHON
rnasok.

Ewe ogHo npenmyLLecTBo GUHOKMEN -
NX KOMMNaKTHOCTb.

Hy 1, HakoHeL, kak U NOA30pHLIE TPYObI, f;';;g)'_sg';'?m:iﬂSf;rsgssokpygﬂﬁjter
BuHOKNK JatoT NpsiMoe yBenuyeHve, 3HAKOMCTBA CO 3Be34HbIM HE6OM
obneryarLee HOBUYKaM MOUCK
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06BHEKTOB MO 3BE3HbLIM KapTaM M atnacam. [loatomy, GUHOKNb -
ONTUMarbHbIA MHCTPYMEHT AN 3HAaKOMCTBa CO 3BE3AHbIM HEGOM.
Kputepusimm Bbibopa GUHOKNSA 451 aCTPOHOMMYECKUX HABNogeHUI
SABNAIOTCA AnameTp obbekTuBa 1 yeenmyeHne. Yem 6onblue guameTp
obbekTmBa , Tem bonee cnabble 06bEKTLI MOXHO YBUAETb B GUHOKML. Mpun
37O, YEM MEHbLLE YBENMYEHNE, TEM DOsee SSPKUMUN OHW BbIFMSOAT U TEM
GornbLue none 3peHnst BUHOKNSA (None 3peHnst BUHOKIA MOXHO NPUMEPHO
y3HaTb, pa3genus 30rp. Ha yBenvyeHune; 6ornee TOYHO Nose 3peHns
onpegenseTcs U3 HabnogeHun).

OpHako, BbIXOAHOM 3paqok BMHOKNA (AMaMeTp CBETOBOro ny4ka,
BbIXOOSILLErO U3 OKyrsipa) He AOMMKEH NpeBbiwaTb pasMepbl rMmasHoro
3payka, AMaMeTp KOTOPOro B TEMHOTE COCTaBnseT 7-8MM. MIHaye, YacTb
cBeTa, cobpaHHOro 06BHLEKTMBOM, He NonaaeT B rnas 1 NpoHuLatoLLas
CMoCcoOHOCTL BUHOKNS OyAeT MeHbLUEe BO3MOXHOM Af1s1 AaHHOro guameTpa
obbekTunBa.

[nameTp BbIXOQHOrO 3payka Nerko onpenenuTb, NoOAeNnB AUMaMeTp
00beKkTMBa OBUHOKIS, BbIpaXXEHHbIN B MUIIIIMMETPaX, Ha ero yBenmveHue.
M3 oTe4eCTBEHHbIX OUHOKIEN BCEM 3TUM KPUTEPUAM fy4lle BCEro
yooBneTBopseT ouHoknb BI17x50 (7-yBennyeHne, 50-guameTp B MM).

OH nmeeT npunuyHbIn auameTp obbekTuea, 6onbLloe none 3peHud - 8
rpagycoB, W ONTUMarbHbIA pa3Mep BbIXOOHOMO 3padka - YyTb Gonblue
7MM.

Mockonbky OT AMameTpa 0ObeKTMBA 3aBUCUT NPOHMLAoLWAs 1
paspeLuatoLas cunbl BUHOKNSA (CNOCOBHOCTL BUAEeTh Bonee cnabble
00BbeKThI ¢ OonblLUen aeTanm3aumen), CTOUT OTAaBaTb NpeanoYTeHne
OMHOKNAM ¢ 6onblIMM anameTpom obbekTmBa. N3 0TeUeCTBEHHbIX
GuHoknen ny4dwmm Bbibopom 6yayT BIN20x60 n BIM26x70. OgHako,
cerogHsa ropasfgo peanbHee 3akasaTtb Yepes VIHTepHeT Kutamckuim
OMHOKINb ¢ anameTpom obbekTuBa 4o 80Mm.

Ho ny4we Bcero nn4yHo NpoBepuTb OMHOKITL NpY NOKynKe. [Npun aToMm,
npexae BCero CTout obpaTuUTb BHUMaHNE Ha COOCHOCTb 00EMX ONTUYECKUX
CUCTEM, Ka4eCTBO YEePHEHUS U NPOCBETISOLWErO NOKPbLITUS, CKNENKUN JIUH3,
OTCYTCTBME 3KPAHMPOBAHUS M300paXKeHusi, NNaBHOCTbL (hOKYCMPOBOYHOIO
y3na 1 HaleXXHOCTU coeMHeHun. Bce aTo npoBepsieTcs BpyYHyto 1 "Ha
rnas". [Ins npoBepkM COOCHOCTU TPYD U Ka4ecTBa HOCTMPOBKN AOCTATOYHO
NOCMOTPETb B OMHOKIb Ha YETKYIO FOPU3OHTarNbHYIO JINHWIO, HANPUMEp, Ha
Kpblily gomMa. Ecnu ropysoHTanbHas NMHUS pasnuyaeTcs no BbICOTE U
HaKMOHY MexXxay ABYMS CTOPOHaMu BUHOKISA - MpUCTYNanTe K
TECTMPOBAHMIO APYroro aK3emmnnsipa.

[anee, nocteneHHo oToaBuranTe GUHOKMb OT rnas 4o pacctosHuss 10cm.
Mpn 3TOM N306paxKeHne He OOIMKHO ABOUTLCS, AaXe €CNU Bbl OTKPOETE U
3aKpoeTe rnasa.

Ha pacctosiium okono 30CM BbIXOAHOW 3payoK BMHOKNSA AOIMKEH BbITh
BMAEH Kak paBHOMEPHO OCBELLEHHas, naeanbHO POBHAs OKPYKHOCTb.



MHauye pa3mepa npu3mM He XBaTaeT A4 nepegadn Bcero n3odbpaxeHus.
Cewvac npakTnyeckn Bce GUMHOKITM MMEIOT NPOCBETASOWEE NOKpbITUE. Ha
BCSIKMIA Cry4vai, onpegenuTb ero Hann4me MoXHo, pasrnsgbiBas
OoTpaXkeHue namno4ku ot obbekTnBa 1 okynspa 6GuHoknsi. Ecnmn oHo
OKpaLLIeHO - NpocBeTNieHne nveetcs. »KenarenbHo, YToObI NPOCBETIEHNE
ObINI0 3ENEHBIM UMM CUHUM, @ HE OPaHXEBbIM.
OcTtanbHoe onpeaenseTcs "Ha oLynb": eCrn OKyIsipbl TPACYTCH B
onpaBax, HEBO3MOXXHO HOpMaribHO ChOKYyCUpOBaTbLCH, YTO-TO
OTBanuBaEeTCs UMM NOKpbITUE Kopnyca oTcnanBaeTcs - He 6epuTe Takoun
OMHOKIb, Kak Obl 4ELEeBO OH HX CTOWI.
>KenatenbHo Takke, YTOObl BMHOKMNE MMen pe3bby MM ONUUOHAaNbHY
BO3MOXHOCTb NS KpenneHus K potoutatmBy. OTO 0COBEHHO KPUTUYHO
Ona Tsxenbix 6GuHoknen ¢ 6onbWnMmn o6 beKTUBaAMN U YBENUYEHNSMNA.
PasymeeTcs, GBUHOKNb AOMKEH KOMMIIEKTOBATLCSA HAAEXHbBIM U XXECTKUM
yTNApom.
HaliT GMHOKNb € naeanbHbIMU XapakTePUCTUKaM Cenvac AOBOJTbHO
CnoxHo. Noatomy, He paccTpaMBanTeChb, €CNU Ball BUHOKIb He
YOOBNETBOPSET HEKOTOPbLIM
TpeboBaHusiM. [NaBHOe, YTOObI OH
JaBan xopoluee nsobpaxeHue, He
yToMnAn rnasa v 6bin Bam no
KapMmaHy.
NMop3opHas Tpyba
M3 Bcex npenmyLLecTB BUHOKNMS
noasopHas Tpyba MMeeT TONbKO
KOMNaKTHbIE pa3Mepbl U NPsIMOe
nsobpaxeHue.
O6bI4yHO, Noa3opHbIe TpyObl AatoT
BonbLUOe yBENMYEHNE, a 3HAUMT,
MarieHbkoe none 3peHusa. [ns
HabNOEeHUA NPOTAKEHHbIX
00BEKTOB OHU BPSAL, X NPUTOOHbI.
3aro, 6onbLoe yBenMyeHne
OKaXKeTCs Kak Henb3s KcTaTtu ans
Oonee 6nM3KoOro 1 geTtanbHOro
N3y4eHMs KOMMAKTHbIX guncKam-
00bekToB, a Takke JlyHbl U NnaHer.
Mpu aTom, Noa3opHbIE TPYObI MeHee
TsDKenble, Yem GMHOKNN C
OANHaKOBbLIM AMaMeTPoOM
006beKTMBa, 1 KaK NpaBuo, NOYTK
BABOE [ELUEeBNe UX. P;_qc_.z. Mop3opHas Tpyba Celestron C65
Mini-Mac cuctembl MakcyToBa Ha
ELLle OAHMM I'IpeVIMyu.l,eCTBOM wiTatMee — CNyTHUK NyTeleCcTBEeHHUKa.
HEKOTOPbIX NOA30PHLIX TPYO




ABMNSIETCA BO3MOXXHOCTb ObICTPOro nepekmnoyeHms ysenmdeHus. Takon
BO3MOXHOCTM MOTYT NO3aBMAOBAThL M Bnagenblpbl Tereckonos. OyeHb
yao6HO HaT 06BHEKT Ha HEDE C MarbiM YBENMYEHUEM U TYT Xe
NepeKIYnTb ero Ha BaBoe bonbluee anis 6onee getanbHOro
paccMOTPEHUS.

3Hasa 0 JOCTOMHCTBAX NOA30PHLIX TPYO, nerko BolopaTth cebe
onTuUmarnbHbIA BapuaHT. [lepBbiM KpuTepmem Bbibopa NoA30pHON TPyObI
AN acTpoHOMUYECKMX HabnaeHnn aBnsaeTca anameTp oobekTnaa. Yem
OH 6onbLue, Tem Bonee crnabble 3Be3abl OyayT B HEro BUAHbLI. [Ans
HabnogeHusa cnabbix 06bEKTOB Tpyba AOMKHBI MMEeTb HeBOorbLLoe
yBenuyeHune (Ho He 6onee paBHO3PAYKOBOr0), a AN U3y4eHus nnaHeT u
JIyHbI - Kak MOXHO Bonbluee. Jlyywe, yTobbl Tpyba nmena BO3MOXHOCTb
NnepeknoYeHns C OAHOMO YBENMYEHUS HA APYroe Npy NOMOLLM
nepemeLLeHns NMMH3 B ONTUYECKON cucTeMme.

M3 noasopHbIx Tpyd poccUnckoro NponsBoAcTBa A5 aCTPOHOMUYECKMX
HabnOEeHU C YCNEXOM NPUMEHNMbI BCe pasHoBMAHOCTM Tpyo 3PT
(nyyewe 457), Tpy6a "Typuct-3" (aBTOp AONroe BpeMsi Habnogan ¢ Hew n
BrepBble NO3HAKOMWIICS CO BCEMW YNMOMUHAEMbIMUN B KHUre 06 beKkTamm
Heba), MoHOokNb 20x60.

Hanbonee poctynHa Tpyba "Typuct-3" ¢ guameTpom ob6bekTBa S50MM,
yBenuyeHnem 20 kpaT 1 pe3bbon Ansa kpenneHus K potowTatmay. K
CNnoBY, OHa UMEET CKPbITY0 BO3MOXHOCTb CMeHbI yBenuyeHus ot 15x oo
60x nyTeM nepecTtaHOBKU BTYNok o6opaunBatoLen CMCTeMbl.
BonbLWMHCTBO COBETOB Afsi NPOBEPKU KAa4YeCcTBa ONTUKN BUHOKNEN
NOAXOAAT M Ansi NoA30pHbIX Tpy6. Kpome Toro, npu BeiGope Noa30pHON
TPpyObl CTOMT 0OpaTUTb BHUMaHWE Ha Matepuan kopnyca. Metannmyeckun
KOpnyc nNpeanoyTuTensHee NnacTuKoBOro.

BaxxHo Hanunume kpenneHus Tpybbl kK oTowTaTuy. Kak n 6mHoknto, Tak u
noa3opHomn Tpybe He MOMeLIaT pe3nMHOBbIE CBETO3aLUMTHbBIE NPOKNaaKM K
okynspaM. He nomellaeT Hanv4yme wWtaTneBa B KOMMMEKTE.

He manoBaxHyto porb B BblGope noa30pHOM TpyObl UMeeT U LeHa. Hem
npowie u gewesne Tpyba npu Tom e anameTpe obbekTuBa, TeM
npeanoYTUTENbHeE.

WraTtus

[axe npocTtas T-o6pasHasa nognopka nog OMHOKNb U NOA30PHYO TPyOy
C MKCaTOPOM M3 PE3MHOBOW NEHTbI NO3BONUT yBMAETb ropa3go 6onblue,
4yeMm ¢ pyK. Ecnim xxe 3akpenuTb UHCTPYMEHT Ha YCTOMYMBOM LUTATMBE C
MexaHu3MaMu NraBHOro nepemMeLLeHns, yaoacTcs “Bobkatb” U3 Hero
MaKCUMyM BO3MOXHOCTeN. HekoTopble noa3opHble TpyObl ke nayT B
KomnnekTe co wratusamu (Hanpumep, 3PT 457), Ho aTo - ckopee,
UCKIOYEeHMe 13 npaBus.

[nsa octanbHbIX pekomeHnayeTcs nprnobpecTn Heaoporom oToLTaTUB,
XenaTtenbHo, C MeTanMyeckumMm coeanHEHUsIMU 1 Kpennenvamu. ns
OuHoknen 6e3 pe3bbbl AN oTowTaTMBa MOXHO 3aKkasaTb y



Puc.3. [laxe camblii NpocTol hoToLWTaTUB NO3BONUT YBUAETH HAMHOMO GonblLue
nogpobHocTen, Yem Npu HabNAEHUAX C PyK.

Npon3BOAUTENS CneunanbHbI KPOHLITENH, MO0 U3roTOBUTbL Ero
CaMOCTOSITENBHO.

[nsa 6onee KpynHbIX OMHOKNEN MHOIME NPeanovnMTatoT U3roTOBIEHNE
creymarnbHbIX MOHTUPOBOK.

B npuHumne, ona HabnogeHusa B GuHOKNb yaobHo B Byayliem coopyantb
cneunanbHoe BpallaloLeecs Kpecno ¢ KPOHWTENHOM Anst OUHOKNA n
NOANOKOTHMKaAMU, JAOWMMUM pyKaM OTAbIX U ONOpYy BO BpeMS
HabnaeHWA.

Ha xynon KoHeL, MOXHO UCMNonb3oBaTh Ans HabnoaeHUn NpocTyo hoTo-
cTpybuumHy. MNMapa "noasopHas Tpyba-cTpydLmHa" - NoXanyn, camblii
KOMMAaKTHbIA BapuaHT MHCTPYMEHTa Anga nobutenen nyTewecTBui.
BuHoknb unu nop3opHasn Tpyo6a?

Bo3HukaeT pe30oHHbIN BONPOC : YTO Xe BblbpaTh - BUHOKIb NN NOA30PHYIO
Tpyby?

PasyMHbI BbIGOpP - xopoLuunin GUHOKME ¢ 60MbLINM 06 BEKTUBOM U HE OYEHb
B6onbLlMM yBenuyeHuem. o cCooTHOLLEHMIO LieHa/PYHKLMOHANBHOCTb
Hauny4ywmm Belbopom Bbin 661 BuHOKNb Celestron SkyMaster 15x70. OH



ctouT okoro 120$, To ecTb, NPUMEPHO CTOJBLKO XKe, CKOMbKO TEeNecKorn
TaKoro e AvamMeTpa Ha a3vMyTanbHON MOHTMPOBKE 1 Boree yem B ABa
pasa gewesne 6uHokNsi ¢ anepTypon 80MM nNpu hakTUYECKM CXOOHbIX
XapakTepucTunkax. To ngeanbHbI UHCTPYMEHT A1 3HAaKOMCTBa CO
3Be3HbIM Hebom. [Jaxe ecnv Bbl NOTOM KynuTe Teneckon (B YeM TpyaHO
COMHeBaTbCs), OBUHOKIIO BCeraa HanaeTcsi NpUMeHeHne npu HabnogeHum
NPOTSXXEHHbBIX OOBHEKTOB.

[Opyron BapunaHT — 6uHoknb DeepSky 16x80. Mpu Toit xe ueHe (120$) oH
obnagaeTt HEMHOro 6ornbLler NpoHMLaoLWen cnocobHocTbo. Cambii
OOCTYNHbIV Mo LeHe BUHOKMb ¢ XxopoLlen anepTypou - Praktica Diana 8x56
(579%), a Hanbonee MHTepecCHbIV B NnaHe yHuBepcansHocTu - Navigator 20-
120x70 (1969).

Ecnu xe Bbl XnBeTe B KpynHOM ropofe ¢ 6onbLuon 3acBeTkon Heba,
uenecoobpasHee NpMobpeTeHne NOA30PHON TPYObI C BOMbLLMM
avameTpom obbekTmBa 1 yeenuyeHvem Bpoge Deepsky MAK 70 (1008$),
Tak Kak OCHOBHbIMW 00bekTamun Habntogenunst oyayT JlyHa, nnaHeTbl
KOMMNaKTHble, Apkne 00bekThl Heba.

[ns yacTbix Bble340B 3a ropoa bonee NogxoavT nogsopHas Tpyba munm
OMHOKINb HEBONMbLUMX pa3MepoB.

TeMm, KTO 0COBEHHO CTECHEH B cpeacTBax (LUKOMbHUKWU, CTYAEHTbI),
BapuaHT oauH - nogsopHas Tpy6a "TypucT-3" (30$). BmecTe co wratmeom
OHa oborigeTcs npumepHo B 45$, 4To, Kak MUHMMYM, BABOE OELLEBNE
CaMOro MarieHbKoro Teneckona c npMMEpPHO TEMU XXe XapaKTepUcTukamm un
BO3MOXHOCTSIMM.

Bo3mMoXXHOCTU GMHOKIEN N NOA3O0PHbLIX TPYO

MpoHuuatowasa cnocobHOCTb BMHOKNEN U NOA30PHLIX TPYO Liennkom
3aBWCUT OT AnameTpa o6bekTnBa. Hanbonee gOCTyNHbIE UHCTPYMEHTBI C
anameTpom obbekTuBa 50MM, TEOPETUYECKM, NO3BONSAOT YBUAETL 3BE3AbI
Ao 10 Benun4uHbl (a aTo - 6onee 250000 3Be3a) U TyMaHHbIE O6BLEKTHI A0
8,5-9 BenuumHbl (OKONO COTHM), a TaKkKe pa3fensTb ABONHbIE 3Be3bl Ha
pacctosHum 2,8" opyr ot Apyra. Kpome Toro, B Takon UHCTPYMEHT MOXHO
HabnogaTb Mopsi U KpaTepsbl Ha JlyHe, nsiTHa Ha CornHue (Tonbko Yepes
3aLUMTHBIN PUMBTP), COMHEYHbIE N MyHHbIE 3aTMeHMs, Kornbua CaTypHa,
cnyTHWKKM 1 obnaka KonuTtepa, dasbl BeHepsbl, Aspkne actepongbl U KOMETHI.
B 3aBMCMMOCTM OT ONTUYECKOW CXEMbIl U Ka4eCTBa MPOCBETIIEHNS OMTUKN,
OCTPOThI 3peHus HabngaTens, COCTOAHNS aTMocdepbl, CTeneHun
3aCBETKM U BbICOTbI HaJ YPOBHEM MOPSI BO3SMOXXHOCTU MHCTPYMEHTOB
HEMHOro MeHs0TCs. B 0cOGEHHO SICHYO MOPO3HYHO HOYb UMK NOCIE rPo3bl
€CTb BEPOATHOCTb YBMAETL TO, YTO B OOLIYHbIX YCIOBUSX ObINIO NONPOCTY
HeOCTYMHO.

B ntobom cny4ae, ¢ onbITOM HabnoAeHNIA BOSMOXHOCTU MHCTPYMEHTOB
yBenuuusatotcsa. Habniogavte 6onblie - 1 ysnante 6onbluee!

B Tabnuuax 1-2 npuBeaeHbl NnpedenbHblie BO3MOXHOCTU Hanboree 4acTo
BCTpeYarLmMXcs BUHOKNEN 1 NOA30PHbIX TPYO.



Tabnuua 1. XapakTepucTUKM HEKOTOPbIX OTe4eCTBEHHbIX OMHOKNEMN,
MOHOKJ1eM U NOA30PHLIX 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

D,
MM

50
50
50
70

50
50
50
50
60
70
66

100
110
50
50
50

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°

*

LleHa

30$
35%
42%
115$

70$
66$
38%
71%
265%

154%

350%

45%

51$
58%

Tabnuua 2. XapakTepucTUKM HEKOTOPbIX 3apybeXXHbIX GUHOKNEN n

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

70
80
65
60
70
80
80

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

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 ST
20x60-60

Sturman 7x50

Sturman 10x50
Sturman 20x60
Sturman 10-30x60
Praktica Falcon 10x50
Praktica Falcon 7x50
Praktica Diana 8x56
Pentax 20x60 PCF-WPII

Miyauchi BS-77iB (actpo. c
nsnomom 45°)

Navigator 7x50 profi
Navigator 10x50 profi
Navigator 10-60x60
Navigator 10-50x50
Navigator 20-120x70
Konus Green Life 7x50
Vanguard FR-1250W

D,
MM

100

65

90
60

50
50
60
60
50
50
56
60
77

50
50
60
50
70
50
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.

BUH.

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 o

6°20'
6°

30
6-2°
6°
6°20'
6°

30
4,5°

6°20'
6°
6°-1°
6-1,3°
3°-0,5°
6°20'
4,5°

LleHa

*

340%

215%

350%
79%

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

1417
$

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

* - YkasaHbl cpeHue UeHbl Ha MOMEHT HanucaHnsa KHUM. LieHbl MOryT MeHATbCA B

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

Ta6nuua 3. NMpegenbHble BeNMUYMHLI 3B€34 M U YIIIOBOe paspeLueHne

r B 3aBUCUMOCTU OT AnNamMeTpa o6bLeKkTuBa

HnameTtp 15Mm
m 8,0"
r 9,3”

25Mm
9,1™

5,6”

50MMm
10,6™
2,8”

75MM
11,6™
1,9”

100mMm
12,1"
1,4”



2. MPUCTYNAA K HABNIOAEHUAM

KoHeuHO, 3HaKoMUTbLCSA C HEOOM MOXHO M HY>KHO HEBOOPY>KEHHbIM [11a30M,
HO NSl MHOTMX, CTaBLUUX XepTBaMu O0Ne3HN KOMMNbLIOTEPHOIO BEKA -
BGrM30pyKOCTU, 3TO HE BO3MOXHO. [laxke NpOCTEHbKMI TeaTparnbHbIn
OGWHOKIb NO3BONUT C KOMOPTOM U3y4aTb CO3BE3OUS NOAAM C NOObLIM
3peHveM. OH faeT MMHUManbHoOe Anst GBUHOKNEN yBENUYEHNE U peKOpaHOe
none 3peHue - 12 rpagycos!

B TeaTpanbHbI GUHOKNB LENUKOM BUAHbI Takne co3Besaus, kak CeBepHas
KopoHa unu Bonockl BepoHuku.

OH cobupaet B 15 pa3 GornbLue cBeTa N0 CPABHEHUIO C HEBOOPY)KEHHbLIM
rnasom, 4YTo No3BofsieT yBMAaeTb Ha 3 BennyuHbl 6onee cnabble 3Be3abl.
Mepen Hayanom nM3ydyeHus 3Be3gHoOro Heba, Heob6xooNUMO NO3HAKOMUTLCS C
HEKOTOPbIMW BaXXHbIMU MOHATUSAMM.

MepBoe, 4TO HEOOXOAMMO 3HaTL: YCINOBUS HAbNOAEHMI 3aBUCAT OT
LUMPOTbLI MecTa HabnaeHWI, BpEMEHN rofa, BPEMEHM CYTOK BbICOTbI Haz
YPOBHEM MOPS.

BcnepacTeue BpalleHms 3eMnm BOKPYr CBOEW OCU Mbl Habnogaem
CYTOYHOE BpallleHne 3Be3aHoro Heba. [Ans ynobcTea opueHTauum no Heby
aCTPOHOMbI UCNOSb3YIOT NOHATUE HebecHoW cdepbl - BOOBpaxxaeMon
cdepbl MPOU3BOSIBHOIO paguyca, Ha KOTOPYK NPOoeLupyTCS Bce cBeTuna
Tak, Kak ux BUAWT HabnogaTens B onpegerieHHoe Bpems 1 onpegeneHHon
TOYKM MPOCTPaHCTBA.

Toukun nepeceyeHnss HebecHom cpepbl C OTBECHOW NMMHNEN Ha3bIBAOT
3eHuT (BepxHsas) n Hagup (HwkHAS). JIMHUSA nepeceyeHuns NiocKoCTy,
neprneHanKynsapHON K OTBECHOW NUHUN, C HeGECHOW cdheport HasbiBaeTCs
ropn3oHTOM. TOUKM NepeceyeHns ocn BpaLleHns HebecHou cdepsl (ocu
Mupa) ¢ HebecHo cpepor Ha3bIBaOTCA NontocaMmm Mmpa.

BeicoTta nontoca mupa Hag CeBepHblit
rOpU3oHTOM paBHa nontoc 3eHut
reorpacnyeckon WnpoTe mecTa Mupa :

HabnoaeHus.

Kpyr HebecHon cdepbl,
MIOCKOCTb KOTOPOro
nepneHauKynsipHa K ocu mupa u
npoxoauT Yyepes rnas
HabntogaTens, Ha3blBaeTCcs
HebeCHbIM 3KBaTOPOM.
HebecHbIi akBaTOp Aenut
HebecHylo cdepy Ha ceBepHoe 1
0XKHOE nonyLapus.
OkpyXHOCTb, 06pa3oBaHHas
nepece4yeHnemM ¢ HebecHom

L 3
r Touka
3anaga




cdbepoit NIOCKOCTH, NpoxoasLLen CeBepHbIii

Yyepes OCb Mmpa U OTBECHYHO nosnoc 3eHut
NVHWIO, Ha3bliBaeTCst HebeCHbIM Mupa
MepugmaHom. HebecHbin
MepvanaH nepecekaeT ropusoHT
B Toukax Ceep (N) n HOra (S).
OHu coeguHeHbl Tak HasbiBaemon [ __---- X e
nonyaeHHoON NUHUEN.

Buanmoe rognyHoe gBuxkeHue
ConHua npoucxoguT no
OKPY>XHOCTM, Ha3biBaeMon
AKNUNTUKON. DaKTUYECKN, ITO
NUHNS NepecedeHns NII0CKOCTU
op6uTbl 3emnun Bokpyr ConHua ¢ KHbIi
HebecHon cdepol. Hagup  nonioc
Ocb BpalleHus 3emnu Mupa
HaKMOHeHa OT NepneHauKynsapa K NiockocT opbuTbl Ha 23 rpagyca 26
MWH. OTO Yron HakrmoHa MIOCKOCTU SKIMMNTMKN K NNIOCKOCTU HeBeCHOoro
aKBaTopa.

Toukn nepeceyeHns IKNUNTUKN C HEBECHbIM 3KBAaTOPOM Ha3blBaKOTCSH
TOYKaMu BECEHHEro U OCEHHero paBHOAEHCTBMS. B Touke BeceHHero
paBHogeHcTBUA ConHue 20-21 mapTa nepexoauT U3 KXHOro nonyLuapus
HeGecHoW cdepbl B CEBEPHOE, a B TOMKE OCEHHEr0 paBHOAEHCTBUA 22-23
CeHTAbPSA OHO BO3BpaLLaeTCs C CEBEPHOro NonyLlapus B KOXKHOE.
[Burascb no aknunTuke B TedeHne roga ConHue npoxogut no 12
cose3auam: Peibobl, OBeH, Teneu, bnnsHeubl, Pak, Jles, [leBa, Bechil,
CkopnuoH, Ctpeneu, Kosepor n Bogonen. 3tn co3ee3agns HasbiBaoTCs
304mnakanbHbIMKU OT rpedeckoro "3oguakoc” - 3Bepb.

Korga comHue npoxoguT Mo OgHWM 304uaKaribHbIM CO3BE34USIM, OHU
HedOCTyNHbl HabNAeHNAM, 3aTO HOYBH XOPOLLIO BUAHbI
NPOTMBOMOSOXHbBIE UM 304MaKanbHble CO3BE3aNS.

Mockonbky ocb BpalleHns 3emnum NpakTUyYeckn He MEHSIET NOMNOXEHNs B
NpoCTpaHCTBe, BCreacTeue obpalleHms 3emnu Bokpyr ConHua ¢
nepuoaom 365.25 aHen n CyTOYHOro BpaLllleHusi BOKPYr CBOEN OCY B
TeyeHve roga ycnosusi HabNAeHUA TeX UMK UHbIX CO3Be3anin byayT
NOCTOSIHHO MEHATLCSA. UTOObI UX Y3HaTb, NPOLLLE BCEro BOCNONb30BaThCH
creumanbHOM NOABWKHON KapTon 3Be3aHOro Heba. Mo kpako OKpyKHOCTH
KapTbl HAHECEHbI MeCSILbl U AHU, @ MO Kpato BKNadKM C Bbipe3oM Ans
oToBpakeHunsi BUAMMOro y4actka HebecHow cdepbl - BpeMS B Hacax U
MuHyTax. CoBMeLLlasi BpeMs C 4aTOW MOXHO y3HaTb YCINOBUS BUONUMOCTHU
Ha JaHHOM LIMPOTE B YKa3aHHbIA MOMEHT.

B 3Be3aHbIX KapTax n atracax UCnornb3yeTcsa CUCTeEMa IKBaTopUarbHbIX
KoopauHarT.

Mo ropm3oHTanbLHOM OCcK OTKNaAbIBAETCA NPSIMOE BOCXOXAEHME O, a No




BEPTMKAINbHOWM — CKITOHEHME J.
CkrnoHeHune uamepseTca B CeBepHbIit
YrNoBbIX rpagycax, MUHyTax u nonioc  3enut
CeKyHOax n oTCYUTbIBaEeTCS OT
HebecHoro akBaTopa. [psimoe
BOCXOX[EHUE U3MepSiETCs B
Yyacax, MUHYTax 1 CekyHaax u
OTCUUTLIBAETCS OT TOYKU
BECEHHEro paBHOAEHCTBUS
HaBCTpeyy BUOAUMOMY CYTOHHOMY
BpaLleHunto HebecHow caepbl.

, Touka
Ha kapTax 3Be3abl n3obpaxatorcs 13anaga
!

Kpyramu pasHoro avameTpa, :
COOTBETCTBYIOLLMM Grecky 3Be3[ !

OXHbIN
B 06LLENPUHATBLIX eANMHMLaX Hagnp  nomioc
n3MmepeHuna - 3Be3aHblxX Mupa

BENMYNHaX.

LLikana 3Be3gHbIX BENNYMH OCHOBaHa Ha BOCMPUATMM CBETA Na3oM.
lMockonbKy 4enoBeveckui rnas YeTko oTMeYaeT USMeHeHne
WHTEHCMBHOCTWN UCTOYHUKOB CBETa, OTNMYAIOLWMXCS NO APKOCTU NPUMEPHO
B 2.5 pa3sa, 3a OCHOBY LLKanbl 3Be3HbIX BENWYUH Bbina npuHATa
reomeTpuyeckasi Nporpeccusi Co 3HameHartenem, pasHbiM 2.512. To ecTb,
pasHuua B OAHY 3B. BENUYUHY AaeT n3mMeHeHue B apkoctu B 2.512 pasa, a
pasHOCTb B NATb BENUYMH - posHo B 100 pas.

OTO NO3BONUMO CBA3ATb SSPKOCTU N 3BE3HbIE BENNYNHBI MPOCTON
dopmynowm E1/E2=2.512<m2'm1), 1unn, B norapudmmyeckom Bunae,

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

Yem cnabee 3Be3npbl, Tem bonblue ux 3BesgHasi BenuumnHa. Camble sipkue
3Be3bl Heba UMEIT NPMMEPHO HYMEBYH 3BE3HYIO0 BENIMYMHY, @ CaMble
cnabble, BUANMbIE HEBOOPYXXEHHbBIM I11a30M - 6 3B. BENUYMHY
(obo3HauvaeTcst maneHbkom Gyksor m). K crioBy, 3Be3gHas Benn4ymHa
ConHua otpuuatensHa (-26.8m). OTpuuaTenbHyo 3B. BENUYMHY UMEIOT
JlyHa, spkue nnaHeTbl (BeHepa, Mepkypuia, Mapc, HOnutep n CatypH) u
HekoTopble 3Be3abl: Cupuyc (Anbda bonbloro MNca) u KaHonyc (Anbda
Kuns).

Ha kapTax u B atnacax 3Be3abl 06bIYHO U306paxatoTCs OKPYKHOCTSIMMN
pas3HOro gMameTpa C rpagaumen B non 3Be3gHon BenvynHel. Hanbonee
AipKMe 3Be3bl UMEIOT creymnanbHble 0603Ha4YeHUs 1 pexe, COGCTBEHHbIE
nmeHa. 3T umeHa apabCcKoro, rpe4eCcKoro 1 NaTMHCKOro NPOUCXOXAEHUS
ObINM AaHbl APKMM 3BE34aM elle B He3anaMsaTHbIe BpeMeHa 1 JOLWWn 0
Hac MO MHOFOYMCINEHHBIM PYKOMNUCSM, 3BE34HbIM KapTaM 1 rmobycam.

B 1603r. actpoHom-kapTorpad NoaHH banep BBen 0603HauyeHnNst Apknx
3Be3[ Kaxaoro co3eesaus byksamum rpeyeckoro andasuta. bonee cnabole



3Be3bl Ha kapTax 06bIYHO NPOHYMEPOBaHbl B COOTBETCTBUM C KaTanorom,
COCTaBMEHHbIM aHTMIMACKUM KOPOJIEBCKUM aCTPOHOMOM [PKOHOM
dnemctugom (1646-1719rr.).

3Be3abl, NpeAcTaBreHHbIe Ha KapTax B BUAE OKPY>KHOCTEN pa3HOro
paguyca ¢ o0LWUM LEeHTPOM, SBMNSATCA NepeMeHHbIMU. X apkocTb
MEHsiIeTCH CO BpeMeHeM B npegenax, rpybo otobpaxaembix pasmepamm
oKkpyXHocTen. Takve 3Be3abl 06bIMHO MMEIT COOCTBEHHbIE Ha3BaHUs C
NCNONb30BaHNEM OOHOW UNU ABYX 3arfaBHbIX NaTUHCKKUX ByKB (Hanpumep,
RR Jupel). Ecnn B co3Be3aum CTONbKO NepeMeHHbIX 3Be3[, YTO BCeX
BO3MOXHbIX KOMBOMHaLMK U3 ABYyX BYKB OKa3blBaeTCs HeJOCTaTOuHO,
ocTarnbHble NepeMeHHble 3Be3bl MMeHYITCa BykBon V 1 NopsaaKoBbIM
HOMEpOM.

TyMaHHble 06beKTbl, TaKMe Kak ranakTuku, TYMaHHOCTU, pacCesiHHbIE U1
LIapoBble CKoMfeHns, 0603HavYaTCa Ha kapTax cneunanbHbIMK
CMMBOMaMu, paclmdpoBKa KOTOPbIX 4aeTCcA Ha OOHOM M3 MOMen KapTbl.
Cawmble sipkne TyMaHHble 06beKTbl MMEIOT Ha3BaHWsl, B3ATble U3 KaTanora
LWapnsa Meccbe. OHn umeHytoTcst 6ykor M ¢ nopsakoBeIM HOMEPOM OT 1
0o 110 (Hanpumep, M31). Bonee cnabble TymaHHble 06BHEKTBI HbINN
y4TeHbl B HoBom obLiem katanore TyMaHHocTen u ckonnexun (Nev
General Catalogue), onyénukoBaHHomM B 1888r. AaTCkum acTPOHOMOM
Woxarom J1. Opeiiepom. Takne o6bekTsl meHytoTcs Gyksamut NGC u
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nopsiakoBbiM HomepoM (Hanpumep, NGC 752). B 1895 n 1908rr. 6binn
n3ganbl asa gononHeHnsa k NGC, Ha3BaHHble IHOEKCHBIMK KaTanoram
(Index Catalogues). O6bekTbl, BOWEALNE B HUX, UMEIOT NOPSIAKOBbIE
Homepa ¢ npuctaekon IC.

[na npoBegeHns cepbe3HbIX aCTPOHOMUYECKMX HabntogeHnn o6s13aTenbHO
NoHago0sTCs AeTanbHble 3Be34Hble KapThbl U aTnackl. bonbWMHCTBO 13
HUX ObINN N3daHbl 3a rPaHNLIEN, @ OTEYECTBEHHbIE U3[4aHUS YXKE ABMNSAOTCA
6ubnuorpadumyeckon peakocTbto. MNoaTomMy, B 4OMNONHEHWE K MOUCKOBLIM
KapTam, NpuBeAeHHbLIM B 3TON KHUre, pEKOMEHAYETCS NCMOMb30BaThb
KOMMbIOTEPHbIE acTponnaHeTapum, KOTOpble MOXHO COBEPLLEHHO
BecnnaTtHo 3arpy3nTb Ha CBOW KoMMbloTep U3 ceTu VIHTepHeT. Hanbonee
nonynsipHbl y niobutenen actpoHomun actponnaHetapumn StarCalc
(www.relex.ru/~zalex/main1251.htm) n Sky Charts
(http://www.astrosurf.org/astropc). OHn MoryT oTobpaxaTtb 3Be34bl U
TyMaHHble 0ObEKTbI, HaXoasLMEeCs Aarneko 3a npegenamm BUaNMocTu
NMOBUTENBCKUMN MHCTPYMEHTAMU, PUCYIOT KOHTYPbI U TPaHULbl CO3BE3ANMNA,
nonoxexusi JlyHbl U NNaHeT, NyTM KOMET K acTepongos. [pu Hannumm
npuvHTEpPa, U3 acTponiaHeTapusa MOXHO CaMOCTOATENbHO pacnedartarb

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 3Be3HbIE KapThbl B )XenaemomM macwitabe u ¢ Tpebyemon
aetanusauven. dakTnyeckn, acTponnaHeTapumn 3aMeHsoT
aCTPOHOMUYECKUE KaneHaapu, Tak Kak MOryT NpeaBbl4UCTIATh YCIOBUSA
BMANMOCTU (3chemepuapbl) pasHOOOpasHbIX aCTPOHOMMYECKNX ABMEHWI Ha
ntobon MOMEHT BPEMEHM.

W HakoHeuU, Anst npoBedeHus HabnogeHn Ham noTpebyeTcs nnowanka,
Haxoasulascsa B 6e3nogHoOM MecTe BAaneke oT ooHapen 1 Jopor, YTobbl
SAPKUIA CBET He Nadan Ha rnasa. [puctynas k HabnoaeHusaM, Heobxoanmo
O[eTbCsA HEMHOrO Tennee, Yem 310 TpebyeTcsa Ana 4aHHOro Ce30oHa.
Houbto, Haxopsck gonro 6e3 ABwxkeHus, 6e3 Haanexallen sSKUNMPOBKM
MOXHO GbICTPO 3amMep3HYTb. [1s NOACBETKN CNPaBOYHOW NUTepaTypbl U
3Be3HbIX KapT Heo6XxoaMMO B3ATb ¢ CO60M POHAPUK, 3aKPbITbIN KpaCcHbIM
cBeToUNBLTPOM, YTOObI HE CNENUTL rNasa (ero porb MOXET C YCNeXoM
CbIrpaTb KYCOK KPAaCHOro NOMMaTUIIEHa Uy CTEKMNONIacTuka,
NMPUKPYYEHHbIA TUMKOW NEHTON).

HacTtosiTenbHO pekoMeHAyeTCs BECTU OHEBHUK HAOMoAeHUn, UKCUpyS B
HeM yBUOEHHOEe MSArkuMm KapaHgawom. Heobxogmmo ykasaTb AaTy, Bpems
N MEeCTO Kakgoro HabnaeHus, NCNonb3yembli MHCTPYMEHT U
yBenuyeHune, ycroeusa HabnwogeHni (dpoHapu, JlyHa Ha Hebe, nerkas
ObIMKa, BETEp, YCTaNocTb), Npo3pavyHocTb Heba (K npumepy, “BUAHbI
3Be3abl 40 5m, MneyHbI NyTb He BuAeH”), Ha3BaHWe HabngaeMoro
o6bekTa. C rogaMum LEHHOCTb Takux 3anucen 6yaeT pactn. BoamoxkHO, Bbl
yBUauTe 1 3aduMKcnpyeTe TO, YTO MO NOroAHbIM YCNOBUSIM BbINo B TO
BpeMs HELOCTYMHO HUKOMY ApYromy.

CekpeTbl HabnogeHna cnabbix 06bLEKTOB Heba

Kak Bam yxe, HaBepHOe, M3BECTHO, 0OBbEKTLI HEDA MMEIOT pasHble YrroBble
pa3Mepbl U NOBEPXHOCTHYH SPKOCTb. BonbluMHCTBO 06BbekTOB CONHEYHOM
cucTeMmsl, npexae Bcero, JlyHa n ConHue, HacTONbKO SipK1e, YTo He
BbI3bIBAIOT CMOXHOCTEN ¢ HabntoaeHuamu. B crniyyae ¢ JlyHon, ConHuem u
nnaHeTamy 3agava Ballero UHCTPYMEHTA - AaTb Kak MOXHO Bonbluee
yBENUYEHNE 1 paspeLlarLLyo cnocobHOCTb. C TyMaHHbIMWM 06beKTaMm
Heba Bce ropasfo crnoxHee. Yalle Bcero, nx NoBEPXHOCTHAs SIPKOCTb
HaCTONMbKO He3HayMTenbHa, YTO NPV NEpPBOM B3rMnsge OHM BOOOLLE He
BVAHbI, MO0 CUNBHO OTMMYAITCSA OT TEX KPaCOYHbIX CHUMKOB, KOTOPbIE
NyorMKYHOTCS B KHIDKKAX MO acTpoHomun. Nocne nepBow e 6e3ycneLuHon
nonbITKN HabngeHns TymaHHbIX 06beKkToB Heba, MHTepec MHOTUX
HaYMHaLWMX NIOMTENEN aCTPOHOMUN K HAM TepsieTcs. A 3psi. [locTaTouHo
3HaTb U HAYYNTLCS UCMONb30BaTb HECKOSBKO creunarnbHbiX NPUeMoB,
4YTOObI Hanpsimyto, 63 BCAKNX NOCPEHNKOB B BMAE (POTOMMEHKN MK
LUNPPOBLIX CBETONPUEMHUKOB, YBUOETH CBOMMM rMasamu Ype3BblYaiHO
yAarneHHble B NPOCTPaHCTBE M BpeMeHN 06bekTbl BceneHHoM.
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Puc. 6. MNouckoBasi kapTa gns ranaktnk M81 n M82 nus PDF-atnaca Herschel 800.

B nepByto ouepeapb, Ans ycnewHoro HabnogeHnsa cnabbix oobekToB Heba
BaM HeobXxoaMMO NoAroToBMTb TOYHbIE NOUCKOBLIE KapThl. XKenaTtensHo
y)Xe 3HaTb KOHTYpbl CO3BE34UIA M MOMHUTL MO NaMATU PacnosiokeHune
sipHanLInX 3Be3 B OKPECTHOCTAX 0O6bekTa HabnoaeHnn. Tak nnn nHade,
CTOUT MMETb MO PYKOWM KONWUK 3BE3LHbIX KApT, Hanpumep, n3 Sky Atlas
2000, unu “Atnaca 3sesgHoro Heba” Muxarvnosa. lNpolle 1 goctynHee
BCEro pacnevartaTtb KapTbl OKPECTHOCTEN 00bEKTa C pasHbIMU
MacwTabamm n3 Kakoro-Hmbyab 6ecnnaTtHoOro KOMMbLITEPHOIO NiaHeTapust
(StarCalc, Cartes dy Ciel, Hallo Northern Sky), a ewe nyywe, 13



creumanbHO NpUroToBreHHbIX Ans nedatu Ha npuHtepe PDF-atnacos
(Taki’s 8,5m Star Atlas, Mag 7 Star Atlas).

Cnepyrowmm warom 6ygeT nogrotoBka “mapLupyTta” k 00bekTy. Beibpas Ha
KapTe XOpOoLUO 3aMoOMMHAOLLYHOCS, UMK Y)Ke 3HaKOMYHO BaMm rpynny 3Be3f B
OKPECTHOCTSAX 0ObekTa HabnAEHUIA, NPOSIOXNTE BOOOpaXKaembli
MapLLpPYT 40 Hero 13 3ameTHbIX Lenoyek 6onee cnabbix 3Be3d. YAo0OHO
NIOKanmM3oBaTthb NOJIoKeHNne 06 bekTa OTHOCUTENBHO ABYX-TPEX COCEAHNX
3Be3[ TakuM 00pa3oM, YToObl OHM 0Opa3oBbLIBANN C HUM
3anomMmuHaowytocs durypy. Eule ogHum cnocobom nouncka obbekTa
ABMNSIETCA CMELLEHNE MHCTPYMEHTA B HY)XKHYHO CTOPOHY Ha HY>XHOE Y1Cro
nonen 3peHnst OTHOCUTENbHO ONOPHOW rpynmnbl 38e34. KonnyecTso waros
Bbl MOXKETE OnpeaennTb No KapTe, 3Has YrioBoe Nose 3peHus
WHCTPYMEHTa 1 MacLutab KkapTbl.

Kak TonbKo Bbl HABENW MHCTPYMEHT B NPaBUIbHOM HanpaBfeHuu, He
oXuaanTe cpasy Xe yBuaeTb 06beKT BO BCel CBOEN Kpace. AToOMy Mory
npensaTcTBOBaTb HECKOMbKO dhakTopoB. Mpexae Bcero, 3To 3aceemka
Heba. CBeTnoe HeGO CUNBHO CHMKAET KOHTPACTHOCTL HAbN4aEMOro
obbekTa. PakTuyeckmn, oH TEPSIETCA B CBETE OKPYXKAIOLLMX €ro y4acTKOB
Heba.

MoaTomy, TEMHOE, HE 3acBeYEHHOE rOPOACKUMM OTHAMK HeGO aaxe Gonee
BaXXHO ANs yCneLlHbIX HabnioaeHUN TYMaHHbIX 06beKToB, YeM BonMbLLO
anameTp obbekTmBa. HebonbLUOW MHCTPYMEHT MOXET NokasaTb B AepeBHE
HamHoro 6onee cnabble 06bEKTbI, YEM OrPOMHbIV TENECKON B CUSIHOLLIEM
HOYHbIMUW OTHSIMW FOPOAE.

Mepen HabnoaeHnsaMM cnabbix 06bEKTOB NPOCTO HEOH6XOAMMO
NnoAroTOBUTH 3pEeHUE K MOSTHON TeMHOTE. [1ns 3TOro Hy>Ho xoTs 6bl 15
MUWHYT HAaXOA4MTbCS B MOJSTHON TEMHOTE, YTODObI 3pEHNE NEPEKITIYNIOCH N3
“OHEeBHOro” pexuma B “HodHon”. [pu aTOM, AMamMeTp rNas3Horo 3padyka
yBenuumneaetcs ¢ 2 Ao 8 mm. lNpakTuka nokasbiBaeT, 4To Yepesd 30 MUHYT
adanmauyuu rnasa K TEMHOTe Bbl CMOCOOHbI YBUAETb 0OBEKTLI HA 2m
cnabee. [NoaTomMy, nonyaca - HeobxoauMoe Bpems aganTtaLumm rnasa kK
TeMHOTe Ansa HabnogeHus cnabenwmnx TyMmaHHbIX 06bekToB Heba.

B npouecce HabnogeHns Bam npuaeTcs HapyLlaTe abCONIOTHY TEMHOTY,
4YTOObI paboTaTb C MOMCKOBbLIMW KAapTaMu U CaAMUM UHCTPYMEHTOM.
HacTtosiTenbHO pekoMeHAyeTcs MCNoNb30BaTh ANsi NOACBETKM OYEHb
cnabbli KpacHbIA UCTOYHUK CBETA, HanpumMep, boHapuk ¢ bonee cnabbimu
baTapenikamu, Yem TpebyeTcs Ans ero obbI4YHON paboThl, 3aKPbITHIN
KpacCHbIM CBETOOUNBTPOM M3 CTEKIA UIK NracTuvka.

Ecnu Bbl HabntogaeTe B NOA30PHY0 TPyOY MM TENECKON, MOXHO
BOCMOJIb30BATLCSA NPUEMOM YTEHMS KapT OAHMM, HE UCMONb3yeMbIM Ans
HabnogeHun rnasom. Torga “oCHOBHOW” rnas Bcerga 0yaeT B COCTOSIHUM
rOTOBHOCTW.

[ns obecnevyeHnsa NoNHOM TEMHOTLI Npy HabNaeHNAX cnabbix 06 bHEKTOB,
a TaKke Ans Toro, YToObl CBET YNMYHbIX (hOHAPEN U OKOH JOMOB COCEOHMX



OOMOB He najan B rnasa, MOXHO caenaTb HakMaKy U3 TEMHOW MaTepun
HaKpbIBATbCS €0 BMECTE C OKYNSAPHOW YaCTblo MHCTPYMEHTA.

WTak, ecnv 3peHune rotoBo K HabnoaeHMsM 1 BaM HUYEro He MeluaeT, ans
HabntoaeHus cnabbix 06bEKTOB Heba NoHaJobATCA eLle HECKOMBKO
cneumanbHbix MeTogoB. Hanbonee yacto ncnonb3yembii Metop - 60kogoe
3peHue. [Ans o6bsCHEHMS1 3TOro MeToaa HeobxoaMMo KpaTKo
03HAKOMUTLCSI C OCOBEHHOCTSAMN CTPOEHMS YENOBEYECKOrO 3pEHUS.
CeTyatka, NOKpbIBaOLLAA BHYTPEHHIOI MOBEPXHOCTb rnasa, CoCToUT 13
MHOXEeCTBa HEPBHbIX OKOHYaHWI - “nanoyek” n “kondoyek”. MNManoykm
obnapato 6onbluen CBETOYYBCTBUTENBHOCTLIO, HO HE pasnuyatoT
pasnuuve AnvH BonH (uBeTa). Konbouku, HaobopoT, 0cob0 YyBCTBUTEMNbHBbI
K LLBETAM, HO ropa3fo MeHee CBETOHYBCTBUTENbHbI. [103TOMY, B NOMHON
TeMHOTe u3obpaxeHne co3aaeTcsl, B OCHOBHOM, MOHOXPOMHbIMU
nanoykamu, u crabble TyMaHHble 00bEKTbI BbIMMSAASAT O€CLBETHBIMMN.
Apkne 00BbEKThI, TaKMe Kak NyHa, COSHLE, NilaHeThl U ABOWHbIE 3BE3bl,
N3ny4arT AOCTaTO4YHO CBETA, YTOObI ObiNM 3a4eNCTBOBaHbI KONBOYKMN.
MoaTomy Takne 00bEKTbI BUAHbLI B LiBETE.

B ueHTpanbHom obractu cetTyaTku, HaXo4sALENCS MPSIMO HaNpPoTUB
3payvka, UMeeTCcs LeHTpanbHoe yrinybneHune ¢ yrnoBbiM guameTpoM OKOSo
1°, cocTosiLee U3 OgHUX TONbKO konbodek. Bokpyr He6o Haxoautcs
y4acToK C YrnoBblM gramMeTpoM 6-7°, HasblBaeMbli XKENTbIM NSATHOM, B
KOTOpPOM, NOMMMO KOIIBOYEK, TaKkke NPUCYTCTBYET HEOOSbLLIOE KONMYECTBO
narouex.

MoaTtomy, Habnogas cnabbit 06BEKT OBykBanNbLHO Nepes cobomr, Mbl MOXEM
€ro 1 He yBMAETb: CBET OT N306pakeHuss nonageT B “crienoe nNsTHo” u3
Konbouek.

TexHuka 6OKOBOro 3peHUst OCHoBaHa Ha MCMNonb3oBaHUM obnacTen rnasa,
bonee 4yBCTBUTENbHBIX K ClTabomy CBETY - HEMHOTO B CTOPOHE OT
“crnenoro naTHa”. [nst 3Toro HY)KHO CMOTPETb Ha OOBEKT, He PMKCUMPYS Ha
HEeM BHMMaHWe, a Kak Obl HEMHOTO B CTOPOHY, M TOrga Bbl YBUAUTE Y HETO
MHOXECTBO JOMOSIHUTENbHbIX, paHEE HE NPUMETHbIX AeTanen.

Euwe oanH meton HabnogeHus cnabbix 06bEKTOB OCHOBaH Ha
0COBEHHOCTSAX aHanmsa n3obpaxkeHuii, NOCTyNakLWmnX B YeNOBEe4EeCKU
Mo3r. Ha 3ape aBontouun, ans BePKMBaHUS B XKECTOKUX YCIOBUSAX
ecTecTBEHHOro otbopa, Mo3r YernoBeka Hay4uncs paccTaBnsTb
NpuopuTETLI NPU aHanu3e BUANMbIX 00bekToB. BonbLunii npuopuTeT
AaBsarsncs ABMXYLLMMCS 00bekTam - NoTeHunansHom 4obblve nnm
onacHocTu. [NoaTomy, YenoBeYveCcknn anas syHuie 8ocrpuHuUMaem
dsuxxywuecsi 06bekmei. [JNsi ICNonb30BaHUS 3TOrO0 CBOMCTBA
YeNoBEYECKOro 3peHns BO Bpemsi HabnogeHusa criabbix 06 bEKTOB MOXHO
cnerka nocTykuBaTb MO OKYNSIPHOMY KOHLLY MHCTPYMEHTa, Nnbo crnerka
OBUraTb €ro B NPOTMBOMOSIOXHbBIX HarNpaBEHUSIX.

Ewe oanH metoa HabnogeHus cnabbix 06bekToB HeOa OCHOBaH Ha
CMOCOOHOCTM rMasa K HaKOMIIEHUI0 CBETA 32 HEKOTOPLIN NMPOMEXYTOK



BpemeHun. OkasbiBaeTcs, rnas, kak n poronnenka unum N3C-matpuua,
MOXET B TEMHOTE HakannmMBaTb CBET B TEYEHNE NMPUMEPHO 6 cekyHA. Bawa
3afava - yaepxaTb rnas B O4HOM M TOM e MONOXEHWUN B TEYEHNE 3TOrO
npomMexyTka BpeMeHUu. YTobbl ncnonb3oBatb 3deEKT “akcnosnumnn’,
HeobxoOMMO Takke COXpaHATb PU3NYECKoe CMOKOMCTBUE Npu
HabnogeHUn. YcTanocTb U ANCKOMOPT NPUBOASAT K HEMPOU3BOSIbHOMY
OBWXKEHUIo rnas.

[na Hanbonee adppekTnBHOro HabnaeHUSA crnabbiX TYMaHHbIX 0O BHEKTOB
nmeeT cMbicn onpoboBaTth (ECNN 3TO BO3MOXHO) HECKOSbKO AOCTYMHbIX
yBEMMYEHUN N OCTAHOBUTLCHA Ha TOM, YTO AaeT Haubornee 4yeTkoe,
yBEpEeHHOe n3obpaxeHue.

MpoTskeHHble 06BbEKTHI Nyylle Bcero HabnoaaTb ¢ HebonbLLIMMK
yBenuyeHusamu. Npu 3ToM, none 3peHus n SpkocTb U3obpaxeHus
yBenmunBaeTcs. XoTa 60onblume YBENTMYEHMS U CHUXKAKOT APKOCTb
n30b6paxeHusi, B HEKOTOPbIX criydasx (npu HabnogeHun cnabbix 1
KOMMaKTHbIX 06 bEKTOB) OHM NpeanoYTuTenbHee. [1eno B ToM, YTO HOYHOE
3peHune nmeet B 20-30 pa3 MeHbLUee pa3spelleHne, Yem AHEBHOE.
Heobxoaumo, 4To Obl yrroBble pasMepbl BUANMbIX AeTanen obbekTa obinm
A0CTaTO4YHO BoNbLUMMUK, YTOBbI INa3 ¢ yBEPEHHOCTBIO MOT UX
naeHTMdnunpoBaThb.

He ctouT 3abbiBaTh, YTO 3peHne ocrnabnseTcsa ankoronieM n HUKOTUHOM, a
TaKke HeJOCTaTKOM KMcnopoaa v caxapa B kposu. [1loaTtomy, nepea
npoBefeHUeM HOYHbIX HabnaeH He pekoMeHayeTCs NPUHUMAaTh
arnkoronb M KypuUTb, HO CTOUT NMOTHO MNOECTb 1 BbINUTb ropayme cnagkme
HanuTKKU. Takke OCTPOTa HOYHOIO 3pEeHUs BpEMEHHO ocrabnseTcs
Ype3MepPHO SIPKUM OHEBHLIM CBETOM. OTO €Lle OAMH LOBOJ B MOMb3y
CONNHLE3aLMTHbIX O4YKOB.

EcTb MHeHMe, 4TO YepHUKa NoBbILLaeT OCTPOTY 3peHus. Eule Bo Bpems
BTOPOW MMUPOBOW BOMHbI YEPHUYHBIN [PKEM OaBanuv neT4mkam HOYHOM
aBnaumn. MoxeTe Takke B3ATb 3TOT NPUEM Ha BOOPYXEHME.

W HakoHeL, BCe BbllLenepeyvmcneHHble hakTopbl HakannuearTca n dyayT
MewaTtb 3 EKTMBHOCTN HABNIOOEHNS, €CNN NPY 3TOM Bbl UCTIbITbIBAETE
anckomdopT. [NoaToMy, CTOUT AOCTATOYHO TEMSIO 0AEBATLCSH, XOPOLLO
npeABapuUTENbHO BbICNATLCS M OTAOXHYTb, MOArOTOBUTL YAOOHYIO
nnoLagaky ans HabngeHnn n Markoe cuaeHue, YTobbl BO BpeMst
HabnOeHU He HanpsaraTb MbILWLbI.



3. ACTPOHOMUYECKHUE HABJNIOOEHUA

Co3Be3gus

[nsa yno6cTBa opueHTaumm no Heby, nsgpesne sipkue 3se3nbl Nioau
00beauHANu B urypbl, HanoMyHalLWmMe No o4epTaHUsaM 3eMHbIE
npegMeTbl, repoeB N MUGUYECKUX XKUBOTHbLIX. BonbLue Bcero Ha Hebe
CO3Be3uin, NONy4MBLLNX MMEHA 13 rpeyeckon mudonormun. [lpeBHue rpeku
BblAenunn Ha Hebe 48 co3Be3anin, n3 KoTopbix 12 aenstoTca
3oauakanbHbiMy. OcTanbHble CO3BE3aMs NonyyYunu ceoun HassaHuda B XVII-
XVIII BB. MHOrHe kaptorpadbl BBOAUNN Ha Hebe cBOU COBCTBEHHbIE
co3Be3aus, NbiTasiCb yBEKOBEUUTb cebsi, CBOUX BNN3KUX U BNUATEMNbHbIX
0cob ceoero BpemeHun. K koHLy XIX B Ha3BaHMAX M rpaHULax co3Be3anm
obpasoBanacb nyTaHuua, KOTOPOKM NoNoxun koHel B 1922r. | Cbesg
MexgyHapogHoro ActpoHomuyeckoro Cotosa. Ha Hem Bce HeBo Obino
pasgeneHo Ha 88 cosse3anit, n3 KoTopblx 31 HaXxoauTCs B CEBEPHOM
nonywapuu, 48 - B OXXKHOM, a ocTalnbHble 9 co3Be3MI PacnonoXeHbl B
0bounx HebecHbIX nonywapusax. B Poccnn BuaHbI Bce co3Be3ams
ceBepHoro nonyapusa Heba 1 YacTb CO3BE3MIN KXKHOMO. Yem toxxHee
pacnonoXeHo MecTo HabnageHn, TeM GonbLUE KXKHbIX CO3BE3MUA MOXHO
yBUOeTh.

MoaTomy, npolle Bcero HavyaTb n3ydyeHue Heba ¢ He3axoadALLMX CO3BE3AMMN.
Ha tepputopumn Poccum ato co3sesansa bonblion n Manoin Measeguu,
Kaccuones, Nepcen, Bosnnunin, Lledpen, OpakoH n XKupad.

Bonbwaa MegBeguua (UMa)

Haiitn Ha Hebe xopoLuo
pasnMuumblin "koBw" bonbLion
MepBeguubl He cocTaBuT
GonbLuoro Tpyaa. Y pasHbixX
HapOo4OB OH NONy4Ynn co6CTBEHHOE
Ha3BaHue: “bonbLion Kosuw”,
“Konb”, “Inyr”, “Bos”, “KonecHnua”,
“Tenera”, “Kactptons”, “Jlocb”.
[peBHerpeyvecknn Mud
MOBECTBYET O TOM, YTO NpeKpacHas
Humda KannucTto 6bina
npespaLleHa peBHUBOW Cynpyrom
3eBca 'epon B MeaBeauuy,
KOTOpPYHO CriydyarHO 3aTpaBui Ha
oxoTe cobakamu ee COOCTBEHHbIV CbiH, Borionac Apkag. /3 coctpagaHus,
3eBc gan Kannucto 6eccmepTune, NOMecTuB ee Ha HeGO B BUae co3Be3anst
Bonbwon Megeeanubl. Cemb Apkux 3Be3q KoBla bonbLuon measeanubl
NMelT COOCTBEHHbIE Ha3BaHWs!, aHHble UM apabCKMMKM acTpoHOMaMM




(cnpaBa HaneBo): [lybxe, Mepak, ®ekana, Merpey, Anvot, Muuap n
BbeHeTHaw (Anbkang).

Manas MegBeaguua (UMi)

Bonee cnabyto rpynny 3ee3g,
PacnosoXEHHY0 PSAOM C
co3se3anem bonblion Measeauubl
N Takke HanoMMHaoLLLYI0 Mo dopme
KOBLU, ApEeBHUE rPeKn Ha3Banm
co3se3anem Manon Megseauubi.
Ha koHUue 9Toro KoBLUa HaxoauTCs
MonsipHas 3Be3fa, ykasbiBaloLlas
HanpasneHune Ha Cesep. [onspHyto
3Be3y Takke nerko HamTu,
MbICIIEHHO MPOAJSIB NNHUIO,
COeOUHSIIOLLYIO ABe KpalHue 3Be3abl
koBwa bonbwon Measeaunubl
(dybxe n Mepak) n oTcumMTaB Ha Hel
NSTb PACCTOAHUIN MEeXAY 3TUMU
3Be3gamu. Ha kapTax co3se3gusa bonbwada n Manas Measeauubl NPUHATO
o06o3HavaTb natuHckMMun HassaHuamm Ursa Maior (cokpaweHHo UMa) u
Ursa Minor (UM:i).

Bononac (Boo)

CosBesauve Bononaca (cbiHa
Kannucro), nerko Hantun no
HanpasBneHWIo Py4KM KOBLUIA
Bonblion Megseanubl. OH
HanomuHaeT no opme
pacKpbIBLUMACA NapaLUtoT C SPKOR
3Be30M APKTYp Ha MecTe
napawoTtucTa. JlaTnHckoe HasBaHue
co3Be3aus Bononac - Bootes (Boo).

FoHume ncbl (CVn)

Mexay cossesanem ot Bononaca un
Bonbwon Measeanuen
pacnonoXxeHo HeborbLoe
coseesane NoHunx MNMcos (Canes Venatici, CVn). 3To Te camble ncbl,
KoTopbiMK Bononac 3aroHan ceoto matb Kannucto, npeBpalleHHyto 'epon
B Measeauuy. OgHa 13 AByX sipyanuux 3sesq co3sesamns - Cepgue Kapna
(Anbdpa NoHumx MNcoB), nonyyuna Ha3BaHWe B YeCTb 06e3rnaBrieHHoro
kopons AHrnuu Kapna .




Kaccuones (Cas)

Ecnu mbiCneHHO NpOBECTM NUMHMIO OT TpeTel C KOoHLa 3Be3abl PYYKM KOBLLA
Bbonbwon Megeeanubl Yepes NonsapHyto 38e34y, TO Ha NPUMEPHO TOM Xe
pacCcTOsHUN, YTO U MeXZy 3TUMU 3Be34amMu, Mbl HageM co3Be3gune
Kaccuoneun (Cassiopeia, Cas), KOHTYpbl KOTOPOro HaNnOMMHAIOT crierka
cnntocHyTyto 6yksy W. OT0 co3Besgue nonydnno Has3BaHune B YeCTb
Mudmyeckon Lapuubl Kaccuonewu, xeHbl acononckoro uaps Lledes.
Kaccuones noxsacrtanack KpacoTon cBoew govepu AHapomMeabl, 06bsBUB,
YTO OHa NpeKpacHee camux Hepeun - MHOrOYUCHEHHbIX Joveper 6ora
Orerickoro mops Hepes. OBuxeHHbIe, OHM Noxanosanuck 6ory mopen
MocengoHy. YTobbl ycnokouTb Hepeua u HakasaTb Kaccuoneto, MNMocenaoH
HanycTun Ha 3dmonuio cTpallHoe YyaoBuLe, HadbiBaemoe Kutom. YTobbl
ymunoctmeutb NocengoHa, no coseTy opakyna Lleden 6bin BeIHYXAEH
np1KoBaTb CBOK A0Yb AHApOMeAY K cKane, OTAaB ee Ha CbedeHne
yygosuLly. B 310 Bpemsi MMMO nponeTan Ha KpbliaTtoM koHe [erace
Morogown repon Nepcen, no6egMBLLMIA MO NMOBENEHUIO CBOETO BMaabIku
Monnaekrta ogHornasyto Menysy MoproHy, obpallaBLlyto CBOUM B3rNsS40M




BCe XunBOe B kKaMmeHb. OH Hanpasun
ronoBy Meaysbl Ha YygoBuLe, 1
nof ee B3rns40M OHO OKaMeHero.
B Harpagay, Nepceli B3an B XXeHbl
AHgpomeny. Co3Be3agms ¢ UMeHaMm
repoes 9TOM nereHapl
pacnonoXeHbl Ha HeGe no
coceqcTBy.

Llechen (Cep)

Ecnu npogonkvTe NpaByto CTOPOHY
6yksbl W co3sesaunsa Kaccuonew,
Mbl YBUAMM PSOM CO3Be3ane
Lledres (Cepheus, Cep). OHo
COCTOMT U3 MEHee SPKNX 3Be3f,
00pasyoLmx KOHTYpbI
MOKOCMBLLErocs AOMMKA C
TpeyronbHowm kpbiwen. Camas
sipkasi 38e34a 9TOro co3Be3aus -
AnbaepamuviH, UMeeT SpKOCTb
2,44m.

Mepcen (Per)

Ecnu npogomknte BNEBO NUHUIO,
COEIVHSIIOLLYIO BTOPYIO N TPETHIO
cnesa 3Be3fbl, obpasytoLme 6yksy
W cosesgus Kaccrnoneun, bl
Hangem Ha Hebe co3Be3ane
Mepces (Perseus, Per). OHo
HanomuHaeT no hopMe LMPKyrb,
Unn xxe BUAMMy cbOoKy 4acTb pyKM
¢ bonbWwnM 1 yka3aTernbHbIM
nanbuamun. Ha koHue “bonbLuoro
nanbua” HaxoAUTCsa U3BecTHas C
rnyboKown ApeBHOCTU NepeMeHHasi
3Be3aa Anronb (“Enb-I'ynb”, no-
apabcku, rnas gemMoHa), KOTopyto
OPEBHWE rPeKN cymTanm
€OUHCTBEHHbIM rnasomM Meays3bl
["OproHsbl.

Bo3Huuum (Aur)

CneBa ¢ co3sesauem Mepces
rpaHUumnT cossesane BosHuuero




(Auriga, Aur). Ero nerko Mo>xxHo onosHaTb Mo SPKOK XenToBaTomn 3Be3ae
HyneBon Benu4uHbl Nog Ha3BaHuem Kanenna (B nepeBofe C rpeyeckoro -
“K0304Ka”), BEHYAIOLLLEN HEMPABWUIbHbIV MNATUYTONbHUK U3 SPKMX 3BE3[.
CornacHo ogHow 13 nereHg, B co3se3anm BosHuyero ysekoBeyeH
adMHCKMI Llapb QPUXTOH, cYMTaBLUMICA n3obpeTartenem konecHuu. A
KO304Ka Ha ero nneyax - 3To Mucpmyeckas kosa Amandes, MOSIoKoM
KOTOpOW Gbin BCKOpMIeH cam 3eBc.

ApakoH (Dra)

Mexnay cossesgusammu bonbLuon un
Manon Megseguubl 6epeT Ha4vano
n3BunucToe cossesame [pakoHa
(Draco, Dra). OHo npogonxaetcs
BNeBo, ornbasa kosL Marnown
MepBenuubl, goxoant oo Ledges un
nosopaymBaeT 06paTHo,
3aBepLlasiCb XxapakTepHom
Tpaneumewn - rofioBon gpakoHa.
Cawmas gapkas 3Be3fa, lamma
[pakoHa HOCUT Ha3BaHWe dTaMuH
(no apabcku - ames). No nereHae
3TOT OPaKOH OXPaHsn 30M0Tble
sa6noku B cany Necnepug. Mepon Nepakn youn gpakoHa. YacTb co3sesaus
"epkyneca, npeAcTaBnstoLasa HOry reposi, Kak pas pacrnonoxeHa psiioM ¢
rornoBow [lpakoHa, kak Obl monupas NOBEPXKXEHHOE Yy0BULLE.

Tyb6aH, Anbda [pakoHa, 6onee Tpex Tbicsy NneT Hasazd Obin nonsipHom
3Be3gon n oynet eto cHoa B XXIII Beke.

Xupad (Cam)

ManosameTHoe co3Besane
>Kupadpa (Camelopardalis- Cam),
BrepBble YNOMSHYTOE NULLb B
1624r., pacnofioXXeHo nesee
Kaccuoneu u Bbiwe Nepces. OHo
cocTouT 13 3Be3a cnabee 4
BennyuHbl. "Horn" cossesnms
XKupada HaumHatoTca y MNepces, a
"ronosa" no4tn ornbaet MNonspHyto
3Beany.

Pbicb (Lun)

Mopg cossesanem XKupada
pacnosioXXeHO HeMpuMeTHoe
cosBe3gue Pbicu (Lynx, Lun). Kak roBopun 3HaMeHWTbIN NONbCKUIA



acTpoHoM-kapTorpad AH NeBenuii, AaBLIMIA Ha3BaHWE 3TOMY CO3BE3UIO,
HaJo OEeNCTBUTENbHO MMETDb rMasa pbick, YTOObI YBUOETH B 3TOM
co3Be3ann XoTs Obl AHXMHY 3BE3[.

Ycnosus BUOAMMOCTU AaXe He3axoAsaLnX CO3BE3ANN MEHSIOTCA B
3aBMCUMMOCTM OT CE30HK roga. JTo eLle B bonbLueln Mepe KkacaeTcsa bonee
"toXHbIX" 3B€34. KOHeYHo, [OMnron 3uMHEN HOYbIO MOXKHO YBUAETh BCe
c0o3Be3and, OCTYMNHblE Ha JaHHOM WKnpoTe. Ho B KaXabl CE30H roga Te
UNu nHble co3eesausa Hambonee yaobHbl Ana HabnwaeHW, Tak Kak
KyNbMUHUPYIOT (NOOHUMAIOTCS MakCMMarbHO BbICOKO HaJ rOPU3OHTOM) B
parioHe NosyHOuN.

INupa (Lyr)

Tak, Ha aBryctoBCKOM Hebe
HeZaneko OT 3eHuTa cusieT apkas
3Be3/a HyrneBou BennynHbl Bera -
Anbda Nupel (Lyra, Lyr). Hantm
co3Be3aune Jlnpbl nerko rxHee
rosioBbl co3se3ans [pakoHa.
Mo-apabckn Bera sHaunt
"kopwyH". 3TO camas spkas
3Be3a ceBepHoro Heba.

Mop Berowi B hopme
napannenorpamma
pacnonaraeTcs rpynna u3
yeTblpex 3Be3a. Cossesane Jlnpebl
n3obpaxaet nupy Opdesi, nereHgapHoro nesua n3s dpakmm, CBoUM
NMeHneM YCMUPSBLLETO XULLHbIX 3BEPEN 1 3aCTaBnsIBLLEro crnbaTbes
BeTBSAM AepeBbeB. CbiH peyHoro 6ora Jarpa n my3bl Kannuonsl, Opden
cuMTancs oTLoOM My3bIKU 1
noasmu.

Ne6eawb (Cyg)

Mo neByo CTOPOHY OT CO3BE3aUS
Jlnpel B hopme orpomMHoro kpecrta
pacnonaraeTcs co3Be3aue
Jlebens (Cygnus, Cyg). Camas
sipkas 3Be3ga co3pe3ans - [leHeb
(no-apabcku- xBocT), Anbda
Jlebeps, umeet Apkoctb 1.3m. B
HWXKHEM KOHLe "kpecTa"
pacnonoxeHa 3Be3ga beta
Jlebensq, nmerowasa Ha3BaHue
Anbbupeo (no-apabcku - ronoea).
No ogHoW 13 nerena, B nebens




obpauancsa cam 3eBc, 4Tobbl NpenscTuTh Jleay. Mo apyron nereHae, 3To
Benukunn nesel, Opdoelt, npeBpaLleHHbI Nocrne cMmepTn B nebeas u
yBEKOBEYEHHbI Ha Hebe.

Ewe ogHa nerenpa ceasbiBaeT nedens ¢ KNKHOM - CbiIHOM Gora BOWHbI
Apeca. OH BcTan Ha 3awuty Tpou 1 6bin NoBepxeH AXWUom B
pykonalwHom 6oto. 'pekn cuntanu nebens BOMHCTBEHHOW MTULEN,
BCTynaBLlen B OO C XULLIHMKaMM.

INucnuka (Vul), Ctpena (Sge)

Hwxe 3Be3gbl Anbbupeo
pacnonaraeTcs Liernoyka 3sesq
co3Be3ana coseeanms Jincudkm
(Vulpecula, Vul), a nog Hum -
co3se3aune Ctpenbl (Sagitta, Sge).
Mo nereHge ata ctpena 6bina
BbINyLLEHa pacrnofioXXeHHbLIM Mo
coceacTBy ['epkynecom.

Open (Aql)

YyTb HuKe co3Be3amsa CTpenbl
BMOHa sipKas 3Be3ga AnbTaunp
(0.77m). 310 camas Apkas 3Be3aa
B co3ee3gmu Opna (Aquila, Aql).
[enctenuTensHO, N0 KOHTYpam 13
APKMX 3BE3[ 3TO COo3Be3aue
HanoMWHaeT NapsLyo NTUUy rop.
Mo nerenae, Open 6bin NnocnaH
BGoramu kneeatb NeyeHb
NPUKOBAHHOIO K CKane TutaHa
lMpomeTes B Haka3aHWe 3a TO, 4YTO
OH nepepfan noasaM CEKPeT OrHs.
Kaxxgoe yTpo open npunetan
BHOBb, @ BEY4EPOM MeYeHb
3axunsana. Tak npoaosnkanoch
TbicAYeneTns, noka repou repakn
He NPOH3UI CTPesion opna u He
ocBoboaun TuTaHa. MIMeHHo aTa
cTpena u HaxoauTcs psaoM ¢
cossesaunem Opna.

Tpu apkue 3Be3fbl - [leHeb Jlebens, Anbtanp Opna v Bera Jlvpbl
0bpa3syloT Tak HasbiBaeMbli JleTHun TpeyronsHuK. OpUEHTUPYSACh NO HEMY
Bbl 6€3 Tpyaa oTbileTe Ha Hebe coceHMe CO3BE3aNS.

OenbduH (Del)




JleTHWA TpeyronsHUK

CneBa ot 3Be3pbl AfnbTavp MOXHO pasrnsaeTb U3SALWHbIA pOMOBUK, nnm
NeTy4mnmn 3aMen ¢ XBOCTUKOM - ManeHbkoe co3sesgune [denbguHa
(Delphinus, Del).

MHTepecHO NponcxoxaeHne Ha3BaHW ABYX SPKMX 3Be3[ CO3Be3aus -
PotaneB n CyanokvnH. OHu BnepBble NOSIBUNMCh B KaTanore sipkux 3Be3f,
nsgaHHom B 1814r. obcepartopmel MNanepmo. Ecnn npountats X B
obpaTHOM npsake, Mbl y3HaeM UMs U pamMuUImIio NOMOLLHWKa AMpeKkTopa
obcepBaTopun TOro BpEMEHM.

WuT (Sct)

K toro-3anagy ot cosse3ams Opna npuioTMIIoCh ManonpuMeTHoe
cose3gue LWuTa (Scutum, Sct), cocTosiiee u3 3Be3g cnadee 4 BENUYMHDI
Kpome 3Be3apl Anbda LLuta (3,85m). OHo BnepBbie nosiBunockb B 1690r.
Ha 3Be3HbIX kKapTax fAHa [feBenus B YyecTb kopons Peuun Nocnonuton AxHa
Il Cobecckoro, BO rnaBe KOTOPOro o6beanHeHHbIE EBPONENCKNE BOMCKA



octaHoBuNu 12 ceHtsibpsa 1683r.
noa BeHow apmnio OTTOMaHCKoOM
nmnepun.

Fepkynec (Her)

Cnpaga ot co3e3gus Jlupsbl
pacnosioKeHo co3Be3ame
epkyneca (Hercules, Her). Ha
OPEBHUX KapTax OHO
n3obpaanock B BUAE YenoBeka,
CKITOHMBLLENCS Ha KOMEHO.
XopoLuo 3anoMmHaeTcs
npaBwibHbIN KBagpaT U3 YeTbipex
3Be3[, n3obpaxaroLmm Kopnyc
"epkyneca, HasblBaeMbIN
KritoueBbIiM kamHeM. [1o
OpeBHerpeyecKkon nereHge, CbiH
3eBca, [epkynec (Cepakn) 6bin
OCYXXEeH OTLOM Ha 12 nogBuros B
HakasaHue 3a TO, YTO OH B
npunagke 6e3ymnsi yom xxeHy u
neten. OgHaxapl, Mepkynec B
6uTBE C Bparamu pactpaTtun Bce
cBou cTpenbl. Torga 3eBc nocnan
Ha 3eMJTI0 KaMEHHbI JOXAb.
OTVMMM KaMHAMM repKyrec un
nobeaun Bparos. Ha HeGe repom
n3obpaxeH B TOT MOMEHT, Koraa
OH, MPEKIOHMB KOMNEHO,
noabupaet kameHb. OgHa Hora
"epkynecs kak pa3 pacnonaraercs
Kak O6bl HaJ ronoBon NOBEPXXEHHOro UM [pakoHa.

3meeHoceu (Oph)

Mpsimo nop Nepkynecom, cnpasa oT co3seams Opna HaxoanTcsa co3Be3ams
3meeHocua (Ophiuchus, Oph) n 3mwen (Serpens, Ser). HTepecHo, 4TO
co3Besane 3Meun COCTOUT U3 ABYX pasfenbHbIX YacTewn cnpasa u crieea ot
co3Be3ansa 3meeHocLa. JleBast yacTb npeacTaBnsieT cobon XBOCT, a
npasas - ronosy 3mewu. o nereHage, 3meeHocel, - 3To Acknenui
(3ckynan), cbiH 6ora ConHua AnNnosioHa U CMEpPTHOM XXeHLWUHbI KopoHugbl.
AnonnoH otgan Ackrnenus Ha BocnuTaHne KeHTaBpy XUPOHY, Hay4YnBLLEMY
€ro UckyccTBy BpadeBaHus. OT 3Meun OH Nony4mn Tpasy, NO3BONSAIOLLYHO
BOCKpeluaTb MepTBbixX. 1o gpyroi Bepcun, 6orvHss AdurHa gana eMy KpoBb
["oproHbl. Ta KpoBb, YTO TEKMa U3 NeBon YacTu Tena [foproHel, NpuHocUna



noasiM cMepTb, a U3 NpaBoW - BO3BpaLlana K XusHu. B HakasaHue 3a 1o,
4yTO ACKnenuin BockpeLuan MepTBbIX, 3eBC yOun ero MonHmen. YouToin
ropem AMNonnoH yganuncs B

cTpaHy 'unepbopees onnakveaTb

cblHa. Cnesbl 6ora, nagasi B Mope,

npeBpaLlanncb B sIHTapb (Mo-

rpeyeckn AHTapb - ANEKTPOH, UIn

"ConHeyYHbl kKaMeHb"). Apyaniias

3Be3ga co3Be3gus - Anbda

3meeHocua (2.08m), nonyyuna y

apaboB Ha3BaHue Pac-Anbxar, 4to

o3Ha4aert “l'onosa 3aknuHaTtens

3mMen.

CeBepHas KopoHa (Crb)

CnpaBa ot co3Be3aus 'epkyneca,
HEeMHoro toxxHee “KntoveBoro
KaMHS” pacnonoXeH U3SALWHbIN
nonykpyr cosse3ansi CeBepHOM




KopoHsbl (Corona Borealis, Crb). Mo
nereHae, 3Ty KOPOHy nodapwri
cBoen cynpyre ApuaHgHe 6or
InoHnc. MNMocne cBagbObl KOpOHa
Obina nomeuleHa Ha Hebo. Camas
sipkasi 3Be3aa Co3Be3ns
CeepHoln KopoHbl - F'emma (ro-
rPEYECKM - XXEMUYXKMNHA), UMEET
6neck 2.2m.

3mes (Ser)

Mop cossesgmem CeBepHou
KopoHbI yxoauT BHM3 LienoYka
3Be3[ NpaBoW YacTu CO3BE3AMNS
3mewm (Serpens, Ser) - onosa
3men. B camon cepegmHe aTon
LIeNOYKM ropuT KpacHOBaTbIM
LBETOM 3Be3aa YHykanxam (2.65m)
- Cepgue 3men.

CkopnuoH (Sco)

Mop cossesamem 3meeHocLa B
IOXKHbIX parioHax Poccum MOXHO
UMEeTb yOoBONbCTBME HabnogaTb
3o04uakanbHoe co3eesane
CkopnivoHa (Scorpius, Sco) ¢
SIPKOW KpacHOBAaTOWM 3BE€340M
nepBon BeNM4YMHbI AHTapec (no-
rpeyecku - NnpoTUBHMK Apeca, bora
BOVHbI).

Crtpeneu (Sgr)

JleBee co3e3amsi CKopnumoHa, B
spyariwen obnactu MnevHoro
nyTu TepsieTcsa Cpeam mupunaza
cnabblix 3Be3 elle 0aHO
3o4uakanbHoe co3sesane —
Crpeneu (Sagittarius, Sgr). B atom
304uakanbHOM CO3BE3aun
HaxoAWTCS TOYKa 3MMHEro
CONTHLUECTOSHUS U HanpasreHne Ha
LUeHTp Hawewn ManakTukn. 370
MUdMYecknii kKeHTaBp XUPOH -
©OWHCTBEHHbIN U3 KEHTaBPOB,




OTHOCUBLUMICA AobpoxenaTenbHo K nogam. OH 6611 MyapbIM y4nTenem
OpeBHerpeveckmx repoes un gpyrom 'epakna. Jlerenga pacckasbiBaeT, YTo
BO BpeMs oxOTbl ['epakn criyyarHo paHun XvpoHa OTpaBrieHHOW CTPernown.
He BblaepkaB y)KacHbIX MYYEHU, KEHTaBpP NOXernan CMepTu 1 nepegarn
cBoe beccmepTune NpomeTeto.

Merac (Peg)

JleBee co3esansa Jlebens
pacnosioxeHo “oceHHee”
cosBesaue lNeraca (Pegasus,
Peg). OHO KynbMUHUPYET B
okTabpe-HosA6pe brnnxke K
nonyHo4n. XopoLlo 3anomMmHaeTcs
OTPOMHBIA MPSIMOYTOSIbHUK U3
3Be3[ 211 BENNYUHBI - TakK
HasblBaembIn KBagpar lMNeraca.
WHTepecHO, TOMNbKO TpU 13
yeTblpex 38e3a KBagpata
npuvHaanexar co3sesguto Neraca.
JleBas BepxHss 3Be3ga - 970
Anbda AHgpomeasbl (2.06m),
HebonbLIOro co3sesaus, pacnonoxeHHoro nesee Ksagpara lNeraca.

AHppowmeaa (And)

Opyrve Tpu sipkmx 3Be3apl
co3e3ansa AHgpomeabl
(Andromeda, And) pacnonoxeHsi
NnoYTn Yepes paBHble MPOMEXYTKM
0o co3e3aus Nepces cneea ot
3Be3abl Anbta AHgpomebl.

TpeyronbHuk (Tre)

Hwxke MNammbl AHgpomeab!,
KpariHen nesown 3Be3abl 3TOro
C03B€e3au4, NErko oTbiCKaTb Ha
Hebe KpolleyHoe co3Be3aune
TpeyronbHuka (Triangulum, Tri).

OBeH (Ari)

Mo HUM NexuT 3oamnakanbHoe

coseesane OeHa (Aries, Ari) - 3onoTopyHHoro 6apaHa gpesHen 'peuun. Mo
nereHge, 6orvHsa obnako Hedenna nonobuna cmepTHoro uapsi beotun
AdbamaHTa 1 poguna emy asyx geten - Gpukca n lenny. MNoaxe AdamaHT
XXeHurnca Ha godepun dmsaHckoro vaps Kagma NoHo. Madexa




BO3HeHaBuaena aeten Hedennol
1 KONQOBCTBOM Bbi3Bana B CTpaHe
3acyxy, Bo nsbaeneHue ot
KOTOpPOMN, SIKkOObI, He06X0AMMO
6b1r1o NnpuHecTn dpukca u Menny B
XepTBy boram. Hedpenna peluvna
cnacTu JeTen Ha CrinHe
30M0TOpPYHHOro 6apaHa,
npukpbiBas 6erctso obnakamu. o
nytu lenna ynana B mope,
KOTOpOe B NOCneacTBUM Ha3Banm
ee umeHem - 'ennecnoHT (Mope
"ennbl). B ognHouky ®pukc
nobpancsa go Konxmnapl
(mnobepexbe YepHoro mops) u
npuHec 6apaHa B xepTBy Boram.
MIMeHHO 3a ero 30/10TbIM PYHOM
OTNPaBWUNNCh B AaNeKni 1
MOMHbIV ONACHOCTAMU MYThb
aproHaBThbl.

Awepuua (Lac)

[ns NonHOThLI onNncaHns CTouT
YyNOMSIHYTb ManeHbLKoe co3Be3ane
Auwepnubl (Lacerta, Lac),
pacnosnoXeHHOe BbIlLE U NpaBee
Keagparta lNeraca, mexay
co3Be3anem Jlebeasa n
Angpomegpbl. OHO cocTouT, B
OCHOBHOM, 13 3Be34 crabee 4m u
C TPYAOM OTOXOECTBNSAETCHA Ha
hOHe OKpYyKaloLuX 3Be3[
MneyHoro nyTw.

Pbi6bI (Psc)

Mop Neracom HaxoanTcA Tycknoe
3o0amnakanbHoe co3ssesamne Poib
(Pisces, Psc), camas apkas
3Be3a KOTOPOro nmeeT nuib 410
BennyuHy. Cenvyac B 3TOM
CO3BE3aMN, YyThb BbiLLIE 3BE3abI
Owmera, HaxoanTcs To4vka
BECEHHEro paBHOAEHCTBMS, paHee
pacnonaraBLlasicCa B CO3BE3aNN




OsHa. Mo Tpaguummn oHa npogomnmkaet 06o3HavaTbcs 3HakoM OBHa.
NereHga rmacwut, 4TO ApeBHerpeyeckme 6orv Bo rnaee ¢ 3eBCOM Benu
60pbby ¢ TrcpoHOM - OrHeabIALLMM YYOO0BULLEM C COTHEN 3MENHbIX
ronos. He BbigepxaB HanageHus TudoHa Ha Onumn, 60rv NOKMHYNK
peunto n 6exanu B ErmneTt. TaMm OHKU YKPbIINCh MO BUAOM PasfiNYHbIX
XUBOTHbIX. BornHsi kpacoTbl AdpoamnTa u ee CbiH IPOT BPOCUIUCE B PEKY U
npeBpaTUINCL B pbib.

Kut (Cet)

Hwxe co3Be3aus Pbib HaxoauTca
3KBTOpUanbHoe cossesane Kuta
(Cetus, Cet). 310 TO cCamoe
4YyOoBMLLE, YTO BbINO NOCNaHo
MocenagoHom Ha Schmonuio B
Haka3aHue 3a 6axBanbCTBO
Kaccuroneun 1 easa He NornoTuno
ee Aoyb AHapomeay nepeg Tem,
Kak ee cnac [Nepcen.

Boponen (Agr)

MNog xapakTepHbIM
LIECTUYTONbHUKOM U3 cnabbix
3Be3[ IOHOW NpaBon YacTu
cosBe3auna Peib pacnonaraetcs
3o04uakanbHoe co3eesane
Bopones (Aquarius, Aqr). pekn
CBSA3bIBanM C 3TUM CO3BE34UeEM
nerengy o [leBkanvoHe - CbiHe
MpomeTes, uape eccanunckoro
ropoga ®1us. B HakasaHue 3a
HenpaBeOHYI0 XN3Hb 3€BC peLLunsT
ncTpebuTb BCEX Niogen, yCTpous
BCEMUPHbIV noTon. [No coBeTy
oTua, [leBKanvoH nocTpowusn
kopabsb, B KOTOPOM cnaccsi co
cBoem xeHou MNuppon. Ha
OeBATLIN AeHb noTona Kopabnb
npuyanun K BepLUnHe ropbl
MapHac. 3geck [leBkanvoH npuHec xepTBy 3eBcy. MocnaHel 3eBca
"epmec nosegan [eBKkanuoHy, 4TO AN BO3POXAEHWUS YENOBEYECKOro poaa
€My HY>KHO OpOCKTb Yepes Mreyo KocTn matepu. [leBkanuoH pasragarn
3aragky u ctan 6pocaTb Yepes Nfeyo KamHW, KOTOpble NPeBpaLLanuch B
MY>X4MH. KamMHu, GpoLueHHble ero xeHon MNMuppoi, npeBpallanmce B
XKEHLLVH.




Koszepor (Cap)

He Bbicoko Ha HOre, nog npaeon
yacTblo co3Be3gnsa Bogones,
cnea oT co3Beausi CTpenbua
pacnosnoXeHo 304mnakanbHoe
co3esane Kosepora
(Capricornus, Cap). No curype,
obpasoBaHHOW 13 3Be3g 4
BENNYMHbI, OHO HaNoMuHaeT
NeTAWUN BHU3 ByMaXHbIV
camoneTuk. Kosepor
CYMBONM3MpPYeT KO3MNoHoro bora
MaHa, NOKpOBUTENS NACTYXOB,
OXOTHMKOB 1 pbibakoB. ['pekn
BEPWIK, YTO CBOMM Kpukom lMaH
Mor obpaTuTb B 6ercTeo Bparos.

Teneuy (Tau)

3vnmon, B panioHe NonyHo4YM camoe yaobHoe BpeMsi MO3HAKOMUTBLCS C
coseesgnem Tenbua (Turus, Tau). Torga oH 6ygeT HaxoguTbCA
MaKCMMarbHO BbICOKO Haf, FOXKHOM YacTbio Heba. B rmasa cpasy xe
GpocatoTca aBe rpynnbl 38e3f, npeacTasnstowme cobo paccesiHHble




3Be3Hble ckonneHus - V-obpasHyto ronosy Tenbla ¢ COGCTBEHHbBIM
Ha3BaHueM ['Magbl u ManeHbknn "KoBLUUK" 13 3Be3 3-4 BENYUHDI,
N3BECTHbI C AaBHUX Nop nof HaseaHueM Nneagbl (Ha Pycu- CToxapbl).
KoHTypbl co3se3gusa Tenbua NpoaosKaloTca B BUAE OMMHHBIX "poros”,
NCXOAsLWMX M3 KOHLOB OykBbl V ['Mag, 1 wewn, yxogsien B
NPOTMBOMOJSIOXKHYI0 CTOPOHY. [Mnesabl Nerko HamT, NPOLOIPKMB BHU3 NTEBYHO
"nonoBuHKY" co3Besand lNepces, a Ha 'Maabl ykasbiBaeT NNHNA,
npoBeAeHHasi BHW3 Yepes NpaByto CTOPOHY (3Beabl AncunoH u Mota)
co3Be3ansa BoaHuuero.

Apkas kpacHaa 3Be3gna Anbga Tensbua (0.9m) AnbaebapaH (no-apabcku,
"conpoBoxaaroLmin'") cumeonuanpyeT rnas dbika. XoTs OHa HaxoauTcs B
ueHTpe N'vaa, HO pacnonoXxeHa ropasgo dnmxke K HaM N TONbKO
npoeLmpyeTcsa Ha 3TO CKONMeHne MonoabiX 3Be3.

Mo nereHpe, B opase Obika (Tenbua) 3eBc NOXMUTUI U yBE3 Ha OCTpoB Kput
bUHMKMIACKYIO LlapeBHY EBpony, nrpasLuyto ¢ nogpyramm Ha 6epery Mopsi.
Mo gpeBHerpedeckum nerengam, N'magpsl - HUMQbI OXOA, BCKOPMUBLLKE U
BOCnuTaBLLMe bora BuHa [noHuca. Cemenna, Ao4b oMBaHCKOro Laps
Kagma, nontobuna 3eBca B 3eMHOM 006/IM4MKM 1 BO3xKenana yBuaeTb ero Bo
BCEM Benuumun. He cymeB oTroBopuTb €€, 3eBC NOSABUIICSA NepPes Hel Ha
KonecHuue ¢ rpomom 1 monHusamn. OT ctpaxa Cemenna poguna
wectumecsavHoro [inoHumca. Ytobbl cnacTtu cbiHa, 3eBC 3aLUun €ro B CBOE
©eapo 1 BblHaLWLIMBaN Tpy Mecsaua, No NCTeYeHUn KoTopbix otaan uoHnca
Ha BocnuTaHue Magam.

Mnesppbl ke CUMBONM3NPYIOT CEMb JoYepel TuTaHa ATnaHTa, 3a KOTOpbIMM
roHntcst OpUOH.

OpwoH (Ori)

Cossesgme OpuoHa (Orion, Ori)
pacrnonoXeHo Hxe n nesee nag.
OT0 camoe 3HaMeHNToe 3MMHee
co3Be3ane, BUOMMOE Ha HXXHOM
Yyactu Heba BClo 3UMy.
XapaKTepHbI YeTbIPEXYrONbHUK C
LIeNOYKON N3 TPEX APKMX 3BE3, B
ueHTpe - nosica OpuoHa, ykpaluaroT
no ABYM NPOTUBOMOSIOXKHbLIM yrnam
AApKMe 3Be3abl: CrieBa BBEPXY -
Bbetenbrense (0.5m), Anbda
OpuoHa, a cnpaBa BHU3Y - Purens,
Beta Opwuona (0.12m).
BepTukanbHas uenodka 3sess
Huke nosica OpuroHa
cumBonmanpyeT Mmed OpuroHa. B Hel HaxoauTca sipyaniuas TyMaHHOCTb
ceBepHOro Heba, XOpoLLO BUAMMAs HEBOOPY)KEHHBLIM Na30oM.




Mo nerenae, OpuoH - cbiH Bora
mopen NocengoHa. byagyum
3a94nbiM OXOTHWUKOM, OH youBan
BCEX XXMBOTHbIX 0e3 pa3bopy. 3a
370 BOrMHSA OXOTbI U
MOKPOBUTENbHNLIA )XUBOTHbIX
Aptemnga youna OpuoHa, Hacrnas
Ha Hero CkopnuoHa.

Bonbwom MNMec (CMa), Manbin NMec
(CMi)

JleBee HMxe co3Be3amsi OpnoHa
pacnonaraeTcs co3Be3aue
Bonbworo Mca (Canis Major, CMa).
UyTb BbilWe, pa3geneHHoe
co3sesanem EguHopora
(Monoceros, Mon), pacnonoxeHo
HebonbLoe co3se3ane Manoro Nca
(Canis Minor, CMi). 310 cobaku
oxoTHuka OpuoHa, berywime He
BOaneke OT X03sInHa.

Anbda bonbLuoro MNMca - Cupuyc,
(no-rpeveckyn "nanswas") - camas
sipkasi 3Be3a ceBepHoOro Heba (-
1.46m) . Xota Anbcha Marnoro lNca
(0.38m) - MNpoumnoH (no-rpeyvecku,
"nepen cobakon") Ha ABe BENUYMHDI
cnabee Cupuyca, 370 BoCbMasi Nno
sipkocTu 3Be3ga CeepHoro Heba.
Mo cpeaHeBEKOBLIM NpenaHusiv,
EavHopor - nowagb ¢ porom
nocpean néa. EguHopora, sikobbl,
Henb3a 6bino nonmaTs. OgHako,
€Cnv K HemMy NoJovaeT KpacvBas
aesylka, EauHopor knageT e
rofioBy Ha rpyab M CTaHOBMUTCS
ynpaBnsiemMbiM.

ApupaH (Eri)

Cnea ot OpuroHa 3uraaroodpasHoim
LLeNoYKon 3Be3/ NPOTAHYIOCh A0
co3Be3ansa Kuta cossesgue
EpupaHna (Eridanus, Eri). Mo
nerenge, EpngaH - peka, Tekwas B




nerengapHoun cesepHon ctpaHe Nmnepbopee, rae ConHue 3axoanT NuLlb
pa3 B rogy, 3emns gaeT oBa ypoxasi B rof, a noam yMeroT neTathb.

3asy (Lep)

Mop Horamu OpuoHa NEXUT HUYEM OCOBEHHO He NpumeYaTernbHoe
cosBe3gue 3aviua (Lepus, Lep).

BnusHeubl (Gem)

CneBa oT co3Be3aunsa Tenbua
pacnonoXeHo npMMmevaTenbHoe
304MakKanbHoe co3Besaue
BnnsHeuos (Gemini, Gem).
MpaBas BepxHss 3Be3aa
co3Be3ansd - Anbca bnmsHeuos
(1.98m), HocuT nmsa Kactop , a
coceaHsisi cnesa, beta brnnsHuos
(1.14m) - TMonnykc.

CornacHo rpeveckomn nereHge,
6nmsHeubl Kactop u Monnyke
(Monunaesk) - aBa NbALWMX
OpaTa, OONH 13 KOTOPbIX,
Monnykc, 6bin cbiHOM 3eBca, a
3HaunT, beccmepTHbIM. Koraga Kactop norub B 6010, lMonnykc He cMor XuTb
6e3 Hero v nonpocun y 3esca cmepTu. Torga 3eBc NoAHAN ux 060Mx Ha
Hebo.

Pak (Cnc)

CneBa oT bnusHeuoB
pacnosnoXeHo 304mnakarnbHoe
cosee3gune Paka (Cancer, Cnc).
Ewe B opeBHOCTU B LIEHTpe
co3Be3ans ObIno NogMe4YeHo
SIPKOE TYMaHHOE MATHBILLKO -
paccesiHHOe ckonrneHne FAcnu.
MnaTtoH nonaran, 4Tto 3To
oTBepcTmne B Hebecax, Yepes
KOTOpOe K Ham Ha 3emrto
cnyckatTcs oy
HOBOPOXXAEHHbIX.

Ha Hebe yBeKkoBeY€EH TOT CaMblil
Pak, 4To BUenuncs KrnewHen B
Hory "epakrna Bo Bpemsi 605 ¢ JlepHewickon magpon.




'vppa (Hya)

M'mapa obutana Henoganeky oT ropoda JlepHbl n NoXupana fnogen n cKoT.
Mop cose3sguem Paka HaxoguTcsa ronosa aton camown mgpel (Hydra, Hya)
- OYeHb MPOTSHKEHHOIO M OrPOMHOrO MO NIIOLAaAM CO3BE3aUS.

INeB (Leo)

B cambili pasrap BECHbI, KOrda HO4YM eLLe JOCTaTOYHO AJTUHHBIE U
npo3payHkle, K NoyHO4M Ha KXXHOM CTOpOoHe Heba KkpacyeTcs
3ogunakanbHoe cossesaue Jlbea (Leo, Leo).

B Oopyroe BpeMs ero nerko HamTu, NpoLOSPKUB BHU3 NTMHUIO Yepes ABe
npasble 3Be3abl koBLWa bonblwon measeanubl - [lyoxe n Mepak. Cnpasa
cos3Besaue JlbBa rpaHnuuT C co3sesanem Paka.

MpaByto napy “nan” JlbBa ykpaiuaeT 3Be3ga Peryn (1.38m), a neByto -
BTOpas Mo sipKOCTU 3Be3fa co3pe3ans, [leHebona (2.14m). [leBATb
sipYanLLnX 3Be3 co3Be3amsi 06pasyro urypy, HanoMUHAIOLLIYIO YTHOT.
Anbda JlbBa B opeBHOCTM MMena Ha3BaHue “Bacunuck” (no-apabcku,



Anb-Manuk), 4To o3HavaeT
“uapckuin”. NMoatomy, KonepHuk
Aan 3sesfe natuHckoe ums Peryn
- “uapcTBeHHbIN”. [leHebona xe B
nepeeoge ¢ apabckoro o3HavaeT
“NIbBMHbIN XBOCT".

Mo nereHpge, B6nM3n ot ropoga
Hemewu xun cTpaluHbIi Nne.,
ONyCTOLLABLUNIA OKPECTHOCTMW.
MonbiTkM YBUTL ero Bcerga
3aKaH4MBanucb Heyaaden,
MOCKOJbKY KOXa nbBa bbina
Kpenka, kak ctanb. [lobena Hag,
HEMENCKNM ITbBOM cTasna nepBbiM
nogsurom epakna. OH ornywun
ero oyouHKOM 1 3aTtemM 3aayLumn
ronbIMn pykamu.

Cosesgue JlbBa 6oraTo ranaktmkamm, HO MOYTU BCE U3 HUX HE OOCTYMHbI
MarblM MHCTPYMEHTaM.

Manbin IleB (LMi)

Ha cnuHe y lNbBa pasmecTtunocsk cossesane Manbin Jles (Leo Minor, LMi).
CekcTaHT (Sex)

MpaBbiMu “nanamn” JleB ykasbiBaeT Ha HebonbLLOE ManonpUMeTHoe
co3Be3gue CekctaHT (Sextans, Sex). Cnabble 3Be3abl CO3BE3AMSA
00pasyoT urypy, HanoMUHatoLLLyt0 CEKTOpP Kpyra. Takon copMbl Obin
CEKCTaHT - CpeHEeBEKOBbIN
aCTPOHOMUYECKUA MHCTPYMEHT
ONsl U3MEPEHUS YrioBbIX
pacCcTosHNN MexXay 3Be3gamu.

Yawa (Crt)

JleBee n HMXKe co3Be3ans
CeKkcTaHT pacrnonoXxeHo
NPUMeEPHO Takoe e No nnowaau
N HEMPUMETHOCTM co3Be3aune
Yawa (Crater, Crt) .

BopoH (Crv)

3aTo pacnonoxeHHoe eLle rneese
coseesane BopoH (Corvus, Crv)
XOpOLLO pasnnyaeTcsl Ha HOYHOM
Hebe. OcHoBHas durypa
co3Be3ans obpasoBaHa YeTblpbMs JOCTAaTOYHO APKMMK 3Be3gamu 2,5-3m.




Mo nereHpge, BO BpeMsi NpUroToBrneHus 6naroyxaHum ans ceoero otua
3eBca, AnonnoH nocran BopoHa ¢ vawlen 3a Bogon. Mo nytu ntuua
3aMeTuna CMOKOBHULY M cena oXnaaTtb, Koraa Co3peroT ee nnogpl.
HacbITuBLWKCh, NTULA BCNOMHMUNA O NOPYYEeHUU, norMmana B Kortu F'ngpy m
B OnpaBAaHne Takown ANMTENbHOM 3a4ePXKKN cKasana rno Bo3BpaLleHnmn
ANOnnoHy, 4To, AKoOLI, 3Ta Mapa cTopoXura UCTOYHKK U He Aana ewn
HabpaTb BoAbl. PasrHeBaHHbIN 3eBC NuLnn BOpoHa 6enoro uBeTa u
NOMECTUIT ero BMECTe C Yallen u rugpon Ha Hebe. C Tex nop BCe BOPOHbI,
[0 3TOro nmeBLIne cepedbpucTbin LBET, CTann YepHbIMU, Kak Houb. KcTaTu,
nog Yawen n BopoHOM AENCTBUTENBHO HAXOAUTCS YaCTb NPOTSKEHHOIO
cosse3ans [Mapbl.

Oesa (Vir)

JleBble “nanbl” JlbBa ykasblBaloT Ha
elle OAHO 3oauakarnbHoe
cose3gue [esebl (Virgo, Vir),
OYepTaHMAMM HanoMUuHatroLLee
kpecno. Camas sipkasi 3Be3ga
co3Be3aus - Cnuka, YTo o3Ha4aeT
“konoc”, umeet 6neck 0.98m. C
rnybokon ApeBHOCTU NosiBNeHNe
3TOro co3ee3aust Ha Hebe
coBnagano ¢ Hadarom »aTBbl.
Moatomy, cossesaue [eBbl
APEeBHUE rPekn accounmnpoBanm ¢
Llepepoii - 6ornHen semneagenusi.
Ha 3Be3gHbIX kKapTax ee
n3obpaxanu ¢ Konocom B pyke. o
apyron nerenge, [lesa - 60rnHsi
npasocyaunsa demnga (Ta, UTo
OEpPXXUT BECbl B OOHOW PYKe U MeY
- B OPYrow).

Bonocbki BepoHuku (Com)

CneBa ot co3Be3gus JIbBa, Npsmo
Hag [deBown, pacnonaraercs
HesipKoe, HO OYEHb KpacuBoe
cosBesane Bonockl BepoHuku
(Coma Berenices, Com). lNo
nerenge, y ermneTckoro Laps
Mronemes Osepreta (Il B. OO H.
3.) 6bina cynpyra BepoHuka. Korga
[MTonemein ywen Ha BOWHY, ero
cynpyra gana knaty 6oram




NPUHECTU B XXePTBY CBOW POCKOLLHbIE BOMOCHI, €CNN OHWN COXPaHAT ee
My>Xa LenbiM 1 HeBpeanMbiM. brnaronony4Ho BBEPHYBLUWCE C BOWHBI,
lMTonemewn Gbin CUNBHO PAcCTPOEH BUOOM OCTPUKEHHON cynpyru. Ero
YCMOKOWM LlapCcKknii acTpoHOM KOHOH, 06bSBMB, YTO MOCHE UCTIONHEHNS
KNATBbI 6Orv NOMECTUNM OCTPUXKEHHbIE BONOCHI BepoHukn Ha Hebo.

[ BOWMHbIE N KpaTHbIe 3Be3abl

Ecnu B3rnaHyTb Ha HE6O BOOPYKEHHbIM M1a30M, MOXHO 3aMETUTb, YTO
HEeKOTOpble 3Be3bl pacnonoXeHbl Tak 6GN13Ko Apyr K Apyry, kKak 6yaTo OHK
CBSI3aHHbI MEXy COOOoN - ABNSAITCSA ABOMHbIMU. B HEKOTOPLIX Cryvasix 310
NVWb pe3ynbTaT HANOXEeHWS Ha Nyd 3peHUs B 4EWCTBUTENbHOCTM OY€Hb
yAaneHHbIX Apyr OT Apyra 3Be3d. Takue 3Be3fbl Ha3biBakTCs
ONTUYECKMMMW OBOVHBIMU.

Ewe apeBHWe rpekn obpaTunm BHUMaHMe Ha ABONCTBEHHOCTb BTOPOM
3Be3abl py4ku "kosBwa" bonbLon Measeguubl. o Hel oHM onpeaenanu
OCTPOTY 3peHus cBomx BOMHOB. MeHee sipkas 3Be3aa - Anbkop, yaaneHa
OT BGornee sipkou 3Be3abl Nof Ha3BaHMeM Muuap noyty Ha 12 yrnoBbIx
MUHYT (MPUMEpPHO B AecaTb pa3 bornblue paspeLuatoLen cnocobHoCTU
YenoBeYyecKoro rnasa).

Ecnu nocmoTtpeTb Ha Muuap xoTa 661 B BMHOKNb U NOA30PHYIO TPYOYy,
BbISICHUTCS, YTO 3TO TOXE [ABONHaA 3Be3aa. BTopasi komnoHeHTa 41
BENUYUHBLI YOaneHa oT rnaBHouM 3Be3abl cuctembl Ha 15". Ha camom gene,
3Ta cucTemMa sBnsieTcsa 5-kpaTHOM, HO TPU €€ KOMMOHEHTa
0BHapyXMBalTCs TONBbKO CNEKTpanbHbIMU HabMIoAEHNSMM.

He meHee n3BecTHas ABOMHasA cuctema - AncunoH Jivpbl, Takke BUgHa
HEBOOPYXXEHHbIM rra3om. [NoyTn oguHakoBble Mo 6rnecky 3Be3pl 4.5 n
4.68m yganeHbl Apyr oT Apyra Ha pacctosHum 3'28". B peansHoCTH,
Kaxxaas U3 3Be3/1 3ToW napbl TOXe SBNsieTCs ABOVHOMW, HO YBUAETb UX
pasgenbHO MOXHO TOMbKO B MOLLHYHO NOA30PHYI0 TPYOy ¢ AnameTpom
obbekTBa He MeHee 60MM U C 4OCTAaTOYHO BOMbLUNM YBENUYEHNEM.
Anbkop ¢ Muyapom 1 9ncunoH Jlnpel - onTuyeckne ABONHbIE CUCTEMBI.
Ho value Bcero, ABOWMHbIE 3Be3bl, AEACTBUTENBHO, (PU3NYECKM CBA3AHDI
mMexay cobon n obpalyatoTest no opbutam BOKpyr obLLero LieHTpa Macc.
CyLLecTBYIOT HE TOMbKO ABOVHbIE, HO U KPaTHbIE CUCTEMbI, COCTOSLLME U3
HECKOSbKUX 3Be34, (hM3MYECKN CBSA3AHHbBIX Mexay cobon.

HekoTopble M3 HUX JOCTYNHbI HabnogeHuaM B GuHoknb. ObpaTtute
BHMMaHue Ha 3Be3ay TeTa B 3HameHuTon TymaHHocTn OpuoHa. B
MOA30PHYIO TPYDY MIN CUNBHbBIV BMHOKIb OHA OKa3biBAETCS CEMUKPATHOM
cuctemon. ["pynna us 4x ronybosaTo-6enbix 38e3 obpasyeT no dopme
Tpanewuwuto, 3a 4To Nony4yuna HassaHue Tpaneunn OpuoHa. MNpu
HabnogeHun ¢ 6onbLLMMK yBennyeHnamn Tpaneuns pasgensieTcs Ha 6
3Be3[, a B KPYNHbIe TENECKONbl CTAHOBATCS BUAHbI eLle TPpY 0YeHb cnabbix
komnoHeHTa. B utore, Teta OpnoHa cocTonT 13 12 pranyeckn CBA3aHHbIX
Mexay cobon 3Be3f, 06pasys HebonbLLOe pacCessHHOE CKOMIeHme.



B nto6orn MHCTpYMEHT ¢ aAnameTpom obbekTnBa xots 66l SOMM AOCTYMHbI
Ons HabnogeHns AecaTkM ABONHBIX N KpATHBIX CUCTEM, PAcCTOsIHUE
MEeXAy KOMMOHEeHTaMK KOTopbIix 6onee 3".

HekoTopble N3 KOMNOHEHTOB TaKMX CUCTEM CUSTbHO OTNMYAOTCA MO LBETY
apyr ot gpyra. HabntogeHne OBOMHbBIX U KpaTHbIX 3Be34 B OMHOKIb U
HebOoMNbLION TeNecKon MOXeT OKkasaTbCs ANt MHOMMX OYEeHb
yBnekaTesibHbIM 3aHATUEM.

MHoruve gBoriHble cucTteMbl BUAHbLI 1 B nepuog 6enbix Hoven. BoT Bam ewwe
OVH Kracc HebeCHbIX 06beKTOB, AOCTYMHbLIX ANS U3y4YyeHus B "MepTBbIn "
ona HabniogatensHOM acCTPOHOMUKN CE30H.

Ewe ogHo npeumyLLecTBO HabnoaeHUA OBOVHbIX 3BE3[, - BO3MOXHOCTb
NPOBEPKN Ka4ecTBa OMTUKM.

B MNpunoxeHun npeacraBneHbl Hanbonee NHTEPECHLIE ABOMHbIE U
KpaTHble CUCTEMBbI, OCTYMNHbIE UHCTPYMEHTaM C ANaMETPOM He MeHee
50mm.

MneyHbIX NyTb

YKntenu HebonbLUMX HaceneHHbIX MYHKTOB CO criabon 3acBETKON HOYHOMO
Heba nmetoT cyacTbe HabnogaTe MneyHbln NyTh - cnabyo TyMaHHY

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



Nornocky, nepecekarLlyio HebocsBoa 1 BUANMYHO HEBOOPYXXEHHbIM rMa3oM
B 6e3nyHHble HOYM. Kak 1 6oMnbLUMHCTBO CO3BE3AMIA CEBEPHOrO Heba,
Ha3BaHMeM cBouM MrneyHbI NyTb 0653aH ApeBHUM rpekaM. 1o npegaHuio,
3TO MONoKo 6orvHm epbl, cynpyr rpomoBepXua 3eBca, NponuBLIEECS C
ee rpyav Ha Hebo, Korga oHa KopMuna MnageHua epkyneca.

Mpn HabnAEHNM HEBOOPYKEHHBIM ra3oM MneyHbI NyTb 4ENCTBUTENBHO
HanoMWHaeT MOJIOKO UNn BenbIv TyMaH, HO CTOMT HaBECTU Ha HEro
OGUHOKIb, KaK CTAHOBUTCS SICHO, 4TO MreyHbI NyTb HA camoMm aene
COCTOUT M3 BecYMCcrneHHOoro KonmyecTaa crnabbix 3Be3a.

Y>xe 6onee cTa neT U3BECTHO, YTO MneyHbIi NyTb ABNSIETCA O4HON U3
ranakTuk - TMraHTCKOW 3BE3HON CUCTEMbI, MetloLen anameTp okono 100
000 cBeToOBbIX NET U cocTosLen 13 npumepHo 150 munnuapaos 38e3f.
Mockonbky Hawwa ConHevHas cucteMa pacnonoXeHa He Ha Kpato U He B
ueHTpe ManakTuky (Hawy ranakTukKy NpUMHATO NMcaTth ¢ 00MbLIOW OyKBbI),
npumepHo Ha pacctosiHum 33000 CcBeTOBbIX FIET OH €€ LeHTparibHOro
cryweHus (2/3 paguyca), gnst 3eMHoro HabnogaTens cnupanbHble BETBU
ManakTukmn npoeumpytoTcs Ha Hebo B BUAEe cBETIoN nonockbl MneyHoro
nyTW. Yron HakmnoHa MiocKoCTv BpalweHnsi [[anakTyku no OTHOLLEHUIO K
3eMHOMY 3KBaATOpPY cocTaBnsaeT 63°, a ceBepHbI ranakTM4yeckun nomnoc
HaxoauTcsa okono 3ee3abl 31 Bonoc BepoHukn. MneyHsin Myt npoxoant
no cnepywouwimm cossesguam: EamHopor, Maneiii Nec, OpuoH, bnusHeLbl,
Teneu, BosHuunn, Mepcen, Knpad, Kaccuonesn, Avgpomeaa, Lleden,
Awepuua, Jlebeab, Jlucnuka, Jlnpa, Ctpena, Open, WuT, CTpeneu,
3meeHocel, KOxHas KopoHa, CkoprnnoH, HayronbHuk, Bonk, KOXHbIR
TpeyronbHuk, LleHTasp, LUnpkyne, FOxHbIn KpecT, Myxa, Kunb, Mapycos,
Kopma. Yactb MneyHoro nyt B cepBepHOM nonyliapum He BuaHa. 3aTo,
Ham JocTynHa Ans HabngeHun, noxanyn, camasi Kpacueas u
Benm4yecTBeHHasa obnactb MneyvHoro nytu, Haxogswascsa B Co3se3amm
Crpenbua - HanpaBneHve Ha ueHTp ManakTtukn. Ero nerko MoxHo
0BHapyXuTb, Cneaysa B CTOPOHY YBENUYEHMS LMPUHBI U SPKOCTM NOSOCHI
MneyHoro nyTw.

HencteutensHo, B co3se3aun MNepces MneyHbl NyTb pasnuyaeTcs NuLlb
B GUHOKNb. B 3TOM HanpaBneHun HaxoasaTcsa okpanHbl ManakTukn. [Janee,
B co3Be3ausix Kaccuoneun n BosHuyero nnotHocTb MneyHoro nytu
nocreneHHo Bo3pacTtaeT. B co3se3anax bnusHeuos n Jlebeas MneuHbin
nyTb CTAHOBUTCS elle 6onee NoTHLIM U OTYETMMBLIM.

B Cossesgun Jlebeaa MneydHbin nyTb pasgenseTcs Ha ABe Morioch! -
pykaBa, u ganee cnegyet no co3se3guam Opna, LWnTta, 3meeHocua oo
obnactn HambonbLero cryweHns B Cossesansix CTpenbua n 3meeHocua.
B penctButenbHocTu aeneHme MneyHoro nytn Ha Ba pykasa Bbi3BaHO
3KpaHMpPOBaHUEM €ro OT 3eMHOro Habnogarens TEMHbIMU MbINIEBbIMU
TyMaHHoCTsiMU. BooOLue roBopsi, 3Tu TEMHbIE TYMaHHOCTW pa3bpocaHbl No
BceMy Mne4yHOMyY NyTu 1 B HEKOTOPbIX MECTax NpeacTaBnsioT cobon
yamButenbHoe 3penuviie. CTOUT yNoMsiHYTb TEMHYHO NOSOCy,



pasgensoLLyo mexay cobon aBe sipkne TymaHHocTu CeBepHast AMepurka
n MNMennkan B Co3ee3ann Jlebeast Heganeko ot 3Be3abl [leHe6. Xopollo
3aMeTHa TeMHas MbifieBasi Moroca, B LEHTPE KOTOPOW HaxoanTcs
TymaHHOCTb KOKOH, Takke pacnonoxeHHas B co3e3gun Jlebeas.

B cosBesausx Wwuta, Ctpensua n CkoprnivoHa MneyHbIn NyTb HACTOMLKO
NNOTHBIN, YTO C TPYAOM paspeLlaeTcs Ha 3Be3abl. Hanbonee nnoTHble
obnactn HanoMuHatoT 3Be3aHble obnaka. B co3sesgum CtpenbLa MOXHO
HabnogaTb bonblwoe n Manoe 3Be3gHblie obnaka, NPUMEPHO
yKasblBaloLMe Ha LiEHTPparnbHOE CrylleHne Hallen 3Be30HON CUCTEMBI.
Mporynueasck no MneyHomy nyTu ¢ GUHOKIEM, HENMbL3S He 06paTUTb
BHMMaHMe Ha B6orbLLOEe KONMMYECTBO MPOTSKEHHBIX CKOMSIEHWIA APKNX 3BE3[,
- paccesiHHbIX CKOMITEHUIN U ra3onbiieBbIX TYMAHHOCTEN. OTO HABOAUT Ha
MbICIb, YTO OHU TaKKe ABMNATCSA YacTbio Hawen ManakTuku.

PaccesiHHble ckonneHus

["oBOpS 0 KpaTHbIX 3Be34aX, ObIN0 YNOMSAHYTO O CyLLECTBOBAHUN 3BE3OHbIX
cmncTem B6ONbLUON KpaTHOCTU, KONMYECTBO 3BE3[ B KOTOPbIX MCUMCSETCS
JecsaTkaMn Unu gaxe coTHAMU. Takne CUCTEMbI Ha3biBalOTCH 3BE3AHbIMM
CKONNEeHnsIMN. 3Be3aHbIE CKOMMEHNS NOAPa3aenatoTCs Ha ABa OCHOBHbIX
Krnacca - LiapoBbl€ U pacCesiHHbIE.

PaccesiHHble 3Be3HbIE CKOMIEHUS ropa3fo bonee NpoTSXKeHHbIE U
paspsPKEHHbIE, HEXENN KOMMAaKTHbIE LapoBble cKonneHusl. PaccesiHHble
CKOMEHUS1 MOTYT COCTOSITb U3 OECSATKOB UITN COTEH XaOTUYHO
pacnpegeneHHbiX B NPOCTPpaHCTBE 3BE3, TOrAa Kak LapoBble CKOMeHUs
COCTOSIT U3 JECATKOB U COTEH ThiCAY 3Be3/, 00pasyoLmnx LLeHTpansHO
CUMMETPUYHbIE, MMOTHbIE LIapoobpasHble CUCTEMBI.

JInHelHble pa3Mepbl paccesiHHbIX 3Be3HbIX CKOMIEHU nexar B
npomMexyTKe oT 5 40 65 CBeTOBbIX JIET, TOrAa Kak LapoBble CKOMNSeHUs Ha
nopsiAok GonbLue.

3Be3nbl, COCTaBNSAOLLME pacCesHHbIE CKOMeHWs, obpa3oBanmch 13
obwero rasonbineBoro obnaka. NMNoaTomMy OHM UMEOT OQUHAKOBbIV
XUMUYECKMIA cocTaB U Bo3pacT. Co BpEMEHEM KOMMAKTHbIE pacCesiHHbIe
ckonneHuns

pacLmpsaoTca B NpocTpaHcTBe. 3Be3abl Kak Obl pasnetalTcs B pasHble
CTOPOHBI. [103aTOMY, CTapble pacCesiHHble CKOMMEHUS Tak paspsXeHbl, YTO
TPYOOM OTOXAECTBNSATCA Ha QOHE ApYrux 3Be3s.

Tak kak paccesiHHble CKOMMNEeHNs pacnonaratnTcs B pykaBax Hallemn
[FanakTukun, Ha 3Be3gHOM Hebe OHUM NokanunsoBaHbl B obnactu MneyHoro
nyTtu. LlapoBble ckonneHusa pasbpocaHbl Mo ranakTu4eckomy rano,
NMO3TOMY MX MOXHO BCTPETUTb MOBCIOAY Ha 3BE3AHOM Hebe.

lMockonbKy paccesiHHble CKonneHus 6onee NpoTSKEHHbIE U PACMOJIOXEHbI
oTHOCUTENbHO Hepaneko oT CONMHeYHOM CUCTEMbI, OHU UMEKT DonbLune
YrroBble pa3mepbl M XOPOLIO BUAHbLI B OUHOKIL. HekoTopbie 13
paccesiHHbIX CKOMMEHWI AOCTYMNHbI HAOMIOAEHMAM OaXe HEBOOPYXEHHbLIM
rna3om U XOPOLLIO U3BECTHbI C yOOKOW APEBHOCTM.



M45. NMnesgbl

OfHO 13 caMbIX U3BECTHBIX pacCesiHHbIX
ckonneHun - Nnesagbl, HaxoauTcs B
cosse3aun Tenbua. 3Ta KOMNAKTHas
rpynna 3eesf, HanoMunHaroLas
MUHUATIOPHBIN KOBLL BonbLuon
MenBeauubl, bpocaeTca B rnasa npum
HabnogeHUn oceHHero u 0cobeHHOo
3MMHero Heba.

HeBooOpyXeHHbIN rnas pasnuyaeT B
"koBLUMKE" 7-8 3B€3/, TOr4a Kak B
OVHOKIb M NOA30PHYI0 TPYOY NX MOXHO
pa3nuunTb yxe bonee nonycoTHW. Bcero xe ckonnexHme coctout us bonee
yem 300 3Be3, HAXOAUTCS OT Hac Ha paccTodaHun 407 CBETOBbLIX NeT U
pacnpefeneHo B NpoCcTpaHCTBE Ha nnoLwaan ¢ guametpom okono 30
CBETOBbIX NeT.

BospacT ckonneHus HeBEMNWK - BCEro Nuilb okoro 50 MIH. ner.
Mockonbky MNMnesabl MMeLOT yrnoBble pa3Mepbl OKOMO 2 rpagycoB, OHU
MOMHOCTbLIO YMELLATCS B none 3peHus buHoknen n 6onbLlWnHCTBa
noA30pHbIX TPYD. IMeHHo ¢ aTomn onTukon MNnesabl BUAHLI BO BCEN CBOEN
Kpace, Torga Kak npu HabnogeHnn B TeNeckon OHW NpeBpallalTcs B
rpynny Bpoge 6bl HU4eM He npumeYaTenbHbIX 3Be3.

Cawmble sipkune 3Be3fbl CKONIIEHNS MMEKT COOCTBEHHbIE UMeHa: ATnac,
MnenoHa, AnbuunoHa, Mepona, OnekTpa, LienasHo, TanreTa, Actepona,
Mans. MNneagbl norpyXeHbl B SPKY0 ra3Byto TYMaHHOCTb, KOTOPYIO MOXHO
3aMeTuTb MPU O4eHb YMCTOM Hebe B Buae ronyboBaTomn ObIMKM BOKPYT
3Be3[ CKOMMNEHNs.

Magbl

Ewe ogHo, camoe NpoTsKeHHOE CKoMneHne, BUANMOE HEBOOPY>KEHHbIM
rnasom - ['Magbl, cocTaBnseT ronosy Obika B co3Be3auun Tenbua. 310
ckonneHne coctonT npumepHo n3 200 3Be3a, uMmeeT pasmepbl nopsaka 80
CBETOBbIX f1eT U yaasneHo oT Hac Ha paccTosaHne 150 cBeTOBbLIX feT.
Boapact N'mag 660 MNH. neT, Tak YTO COCTaBNsAoLWMeE ero 3se3gbl Ha
nopsiAok Monoxe Hawero CornHua.

Apuaniwasg 3Be3ga B co3se3gmmn Tenbua, AnbgedapaH, B CKOMMeHne He
BXOOUT M NULLIb MPOELMPYETCH Ha HEro, TaK Kak pacrnosioKeHo BABOE
onmxke K HaM.

W Mmagp! n MNMneagbl aBnatoTca poToMEeTpUYECKMMIN CTaHa4apTaMMu.
VMcnonb3ysi onpefeneHHble C BbICOKOW TOYHOCTbIO 3BE€3Hble BENMUYNHDI
3Be3[, N0 HAM MOXHO OLleHMBaTb NPOHULIAIOLLLYI0 CNOCOBHOCTL BaLlUnX
WHCTPYMEHTOB M NPO3pavyHOCTb aTtMocdepbl HA MOMEHT HabnoaeHUs.



M44. Acnn

Ewe ogHO OOCTYNHOE HEBOOPY>KEHHOMY
rnasy v npekpacHo Bugnmoe B OMHOKIb
paccesiHHOe 3Be3JHOE CKOMJeHne ¢
yrnoBbIMK pa3mepamu 6onee nonyropa
rpagycoB- fAcnm, HasbiBaeMoe Takke
MyenuHbIM ynbem, HaxXoAMUTCS NOYTH
mexay 3se3gamu [amma v [lenbTa B
co3e3ann Paka. OHO COCTOUT NPUMEPHO
13 200 3Be3a 1 OeNCTBUTENbHO
HaNOMWHAET NIOTHbLIV NYENUHBIN YNEN.

Xu n Aw Mepcen

Ecnu aBuratbcs ot Nneaa no uenoyke
3Be3[ co3Besaus Nepcea MOXHO
00OHapyXunTb eLlle OAHO sIpKoe 1
KpacmBoe paccesiHHoe cKonneHue, a
TOuYHee, rpynny n3 AByx 61M3ko
pacnonoXeHHbIX CKonneHnn, Xv n Al
Mepces.

Yrnosble pasmMepbl Kaxaoro 13
ckonneHuin - 30', YTO CpaBHUMO C AUCKOM
JlyHbl, @ 6neck - 4,3m. Noatomy, oba
CKONNEHNs BUOHbI Jaxe
HEBOOPYXXEHHbIM rf1la30M U XOPOLLO
N3BECTHbI eLle co BpemeH 'mnapxa. Ho
TONbKO B BUHOKIb MM HEBOSbLLIOMN
Terneckon ¢ MarnbiM yBenuyeHneM oTKpblBaeTCH B30OPY BCA KpacoTa 3Toro
NOUCTNHE 3aMeyaTeNbHOro ABONHOMO CKONIEHUS.

Bo3spacT 06enx ckonneHnin HAMTOXEH MO KOCMUYECKMM MepKaMm - Bcero 3
MITH. feT.

lMocne 3HakoMCTBa C CaMbIMU SPKUMU U NPOTSXKEHHBIMU PacCesiHHbIMU
CKONNeHnsiMmn cesepHoro Heba, Nnopa mcnbITaTb BO3MOXHOCTY BaLLEro
WHCTPYMEHTA U NPUCTYNNTb K N3y4eHuto 6bonee cnabbix 1 KOMNAKTHbIX, HO
OT 3TOro He MeHee, ecnu Aaxe He 6ornee HTEPECHbIX pacCesHHbIX
CKOMMNEHNN.

M36, M37, M38

K HUM HECOMHEHHO OTHOCUTCS Ipynna U3 TPeX pacCesiHHbIX CKOMMEHWN B
cosee3ann BosHunyero. Mo katanory TymaHHbIx obbekToB LLapns Meccbe,
BNepBble U3g4aHHOro M B 1771r., 3T CKONMEHNS NONYYnUnM HaMMeHOBaHUS
M36, M37 n M38. 3Tu ckonneHunss pacnonoXeHbl Kak Obl Ha Ayre ogHOWM
OKPY>KHOCTM TaK 1 ONn3ko Apyr K Apyry, YTO B None 3peHns GUHOKIA MOXHO




yBUAETb ABa CKONMeHus ogHoBpeMeHHo. Camoe sipkoe 13 CKOMMeHun -
M37, nmeeT yrnoson guameTp 25' (4yTb MeHbLLe guameTpa J1yHbl) u
HaxoguTcsa Ha npeaerne BUAMMOCTU HEBOOPYKEHHbIM rna3om. CkonneHune
cocTouT npumepHo 13 150 3Be3a n yganeHo ot ConHua Ha paccTosiHue
4400 cs. ner.

Cnepytowee no kpacoTe ckonneHne-M38, pacnonoxeHo Heganeko ot
3Be3abl Pn BosHMYero, MMeeT HEMHOTMM MEHbLLME pa3Mepsbl - 22' n
coctouT npumepHo n3 100 3Be3n. Camble sipkme 3Be3bl CKOMMEHNA Kak-
Obl coGpaHbl B 1BE NepeceKkarLLmMxcs nonockl, obpasyoLume KpecT.
YpaneHo oHO oT Hac Ha paccTtosiHue 4300 cB. ner.

Moyt nocepeanHe mexay M37 n M38 HaxoanTca camoe ManeHbkoe 13
Tex ckonneHun -M36, umetowlee yrrnosble pasmepsbl Bcero 12'. OHO
pacrnornoXeHo K HaMm Bnuxke ocTanbHbIX "cocegen” - Ha pacctosHum 4100
CB. fnerT.

Bce ckonneHunst obpasoBaHbl 04EHL FOPSTHUMM 3BE3AAMWN CMEKTPAITbHOrO
knacca B.

M35

Ewe ogHo 3amevaTenbHoOe paccesiHHoe
ckonneHue - M35, HaxoguTtca B Tpex
rpagycax ot 3se3abl Hio bnnsHeuos.
OHO nMmeeT yrnoBble pasmepsl ,
COrnocTaBUMble C AUCKOM NOMNHOW JTyHbI 1
sApkocTb 5,1m. B ckonneHne
HacuuTbiBaeTcs okono 120 3Be3q
crneKkTpanbHoro knacca B. YganeHo oHo
OT Hac Ha paccTosiHue 2800 cB. neT, a B
NpPOCTpaHCTBE pacnpenerneHo B obnactm
OnameTpom 24 cB. roga.

[axe B OMHOKIb XOPOLLO 3aMETHO, YTO K
M35 npuneraeT gpyroe, 6onee komnakTHoe n cnaboe ckonnenne NGC
2158. OHO nMeeT pasmepsbl Bcero 5' n apkoctb 8.6m.

MIHTepeCcHO OTMETUTb, YTO COBCEM PSIAOM CO ckonneHusaMmn Acnm n M35
NPOXOANUT NUHNS DKNUATUKU - NIIOCKOCTM 0pbuThl 3emnu. Nockonbky
BOONb Hee ABWXYTCSA 1 Apyrue nnaHeTol ConHevHon Cuctemsl, Bpems ot
BpEMeHM MOXHO HabnoaaTb YAMBUTENBHOE NO KpacoTe 3penuiie, Koraa B
none 3peHns GUHOKNS UM NOA30PHON TPYBbl HAXOANUTCA sipKas NnaHeTa u
OrpoMHOE 3BE3[HOE CKOMJIEHNE.

NGC752

Xota paccesHHoe ckonneHme NGC752 |, Haxoasiweecs B CO3BE34UMN
AHgpomepnbl, He nonano B katanor Meccbe 1 peako yrnoMmuHaeTcs B
nobutenbckon nuTepaType, Bnagensuam 6UHoknen obsi3aTenbHO CTOUT
0o0paTuTb Ha HEro CBoe BHUMaHue. ATO pacCcesiHHOe CKOMeHne ¢




WHTerpanbHOW APKOCTbLIO0 5.7m nmeet
cTonb 6onblume pa3mepbl (0Kono 1
rpagyca unuv Ba nyHHbIX QUCKa) U Manyto
NMOBEPXHOCTHYIO IPKOCTb, YTO
HanomuHaeT crabocBeTAWMNCA
TYMaHHbIN Wwap.

CkonneHune cocTouT NnpumepHo 13 60
38e34 9 n 10 BENUYMHBI, MOYTH
paBHOMEpPHO pacnpeferneHHbIX B
NPOCTPAHCTBE, U yAarneHo OT Hac Ha
paccTtosHune 1300 cB. net. [Nockonbky
CKOMNMNEeHNe OYeHb NPOTSXKEHHOE U UMeeT
HebonbLLUYI NOBEPXHOCTHYIO APOCTh, €ro
nyJywe HabnogaTtb B 6€3yHHbIE HOYM.

M7

M7- 0gHO 13 caMbIX KPYMHbIX pacCesHHbIX
CKOMMEHUIN, XOPOLLO BUAHOE
HEBOOPYXXEHHbIM rf1a30M, PacnosioXeHo B
"xBocTe" co3Be3ausa CkopnuoHa. OHo
nMmeeT yrrnosble pasmMepbl nopsiaka 1,3
rpagycoB 1 CyMMapHyto sipkocTb 4.1m. 3710
ckonneHwe 6bino U3BeCTHO elle Knasauio
Mronometo. CkonnexHne coctont n3 80
3Be3[, Y4aneHHO OT Hac Ha paccTosHue
800 cB. nNeT 1 NPOTAHYNOCL B
npocTtpaHcTBe Ha 18 cB. neT. MNpu
HabnaeHUN BOOPYXEHHbIM rMa3om
CKonneHne HanoMuHaeT no hopme KpecT.
>Kanb, 4TO 3TO NOMCTMHE BEMNUKOMENHOE CKOoMMneHue A0CTYMNHO
HabMOeHUsIM TOSBKO B HOXKHbBIX LUMPOTax Hallen CTpaHbl.

M34

B co3se3ann NMepces ecTb ewe ogHo
3amMevaTenbHOe paccesiHoe CKomMneHue,
BMAMMOE B SIHbIE HOYUN HEBOOPY>KEHHBLIM
rmasom nNpuMMepHo B 5 rpagycax 3anagHee
3Be3gbl Anronb (Beta Mepces). OHo nmeet
yrrnoBble pa3mepbl 0omblle BUAMMOro
anameTpa JlyHbl (35') 1 apkocTb 5.5m,
NMo3TOMY XOpOLUO HabnogaemMo B camble
CKPOMHbIE MHCTPYMEHTbI. OCHOBHYIO YacTb
ckonneHunst obpasytoT 26 3Be3q 7.4-9m,
pa3bpocaHHbIX Ha nnowaan okono 20' B




BYe BENMKONEnHoro 3se3aHoro Aoxas. B oeicTBuTenbHOCTH, cKonneHme
yOaneHo oT Hac Ha pacctosiime 1400 cB. neT 1 3aHMMaeT NPOCTPaHCTBO
OnameTtpowm 14 cB. ner.

NGC6633

HoctaTo4Ho 6onbLuoe cKonneHne B
3meeHocue, MOYTU Ha rpaHule ¢
cospesanem 3men. bnarogaps
3HaYUTENbHbIM YIIOBbLIM pasmepam
(amameTp JyHbI) U BbICOKOMY
nHTerpansHoMy 6necky (4.6m) xopoLuo
HabnogaeTcs B OuHokb 7x50. [ioXnHa
OAMHAaKOBbIX MO APKOCTK 3Be3 ( 8.5m)
CKOMMeHnst obpasyeT BbITAHYTLIN
TpeyronbHWK-KIMH. Becero B ckonneHuu
HacuuTbiBaeTcs okono 30 3Be3s.

M39

Ewe oagHo kpynHoe (32') n apkoe (5.2m)
paccesiHHOE CKOMeHne, pacnosioXXeHHoe
B boraTon 3se3gamun obnactu MneyHoro
nyTn 2-Ms rpagycamu 3anagHee 3ses3abl
Mn2 Nebensa. Okono OByx AECHATKOB
SAPKMX 3BE3[ CKonsieHnda oT 6.6 7o 9.1m
OpMUPYIOT PABHOCTOPOHHUN
TpeyronbHuk. CKonneHve yaaneHo ot Hac
Ha paccTtosaHune 800 cB. net. Bcero B
CKOMJIEHNN ANamMeTpoMm 7 CB. neT
HacuuTbiBaeTcs okono 30 3Be3s.

M11

OfHO 13 MHTEpeCHEeNLNX 1 cambix
GoraTbIx 3B€34amMn paccesiHbIX CKOMMEeHUN
Heba, ykpallalLlee KpOXOTHOE co3Be3amne
LuT. Ero 6e3 Tpyaa MOXHO OTbiCKaTb B
nonyTopax rpagycax oro-BoctoyHee Betbl
LWwvTa (4.22m). Ha obnactn Heba ¢
yrnosbiM AnametpoMm 20' pacrnonoXxeHo
okono 2900 3Be3 ¢ HTerpanbHbIM
6rieckom 6.3m. Y>xe B GUHOKITb HAa YMCTOM
Hebe MOXHO 3aMeTUTb XapakTepHyto V-
06pasHyo hopMy CKOMMNEHWS, KOTOPYHO
BblgaloLwmnincsa Habnogartenb NpoLLioro
agmupan CMUAT cpaBHMBan € NONeToM




OnKnx yTok. [loaToMy ckonneHne MMeeT elle oaHO Ha3BaHue - "JleTawasn
yTka". CkonneHne yganeHo oT Hac Ha 4OCTaTO4HOM paccTosiHue - 6000 cB.
ner.

[MO3HAaKOMUBLUNCE C 3TUMMU CaMbIMU SSPKUMU U KPYMHBIMWU PAcCEeSIHHLIMU
CKOMMEHUsIMM CeEBEPHOTO Heba, BrnagenbLbl GUHOKNEN U NOA30PHLIX TPYD C
anameTtpammn ob6bekTnBoB SOMM 1 ©oree MOryT NeEPEnTUN K U3YYEHNIO
Oonee cnabblx U ManeHbknx ckonneHui. NMouck n HabnwgeHne nx
noTpebytoT HEKOTOPOrO OMbITa, YTO cAenaeT cam npouecc 6onee
WHTEPECHBbIM U 3aNOMUHAIOLLMMCS, a pe3yrnbTar - 6ornee ueHHbIM.
bnarogaps orpoMHOMY pa3Ho0o0pa3uio ovepTaHuin, HabnogeHne
paccesiHHbIX CKOMJeHWI npeacTaBnseT cobon o4eHb yBrneKkaTerbHbIN
npovecc.

Cnimcok Hanbonee SipKUX U MHTEPECHLIX PACCESAHHbIX 3BE3AHbIX CKOMMEHN,
OOCTYMHbIX HabnogeHNaM B GBUHOKML U noa3opHyto Tpyby, NnpeacTaBneH
B Tabnve Huxe.

Cenvac B NanakTtuke HacumTbiBaeTcs 6onee 1200 paccesitHHbIX CKOMNEHUN,
13 KOTOPbIX OKOMO 70 JOCTYMHO B CEBEPHBIX LUMPOTAaXxX NMOOUTENBCKUM
HabnogeHnsaM B OMHOKITb 1 MOA30PHYHO TPYOYy.

LLapoBbie ckonneHus

B oTnunume oT paccesHHbIX CKOMMEHUN, LIapOBble 3BE34HbIE CKOMIEHNS
BCErga UMetoT NpaBuNbHYH, AENCTBUTENBHO LIApoobpasHyto hopmy.
BcrnencTtere orpoMHON yaaneHHoCcT oT 3eMnu, Jaxe camble sipkue u
KPYMNHbIE LIAPOBble CKOMMEHMS UMEKT HEOOMbLUNE YITOBbIE pa3Mepbl.
[Moatomy, B OBMHOKIb OHM HE pa3peLualoTcs Ha OTAeNbHbIe 3Be3[bl U
BbIMMSAAAT TYMaHHbIMU NATHAMM.

JInwb camble KpynHble U3 HUX paspeLuarTcs Ha 3Be3abl Npu HabnogeHnm
C OOCTaTOYHbIM yBenuyeHveM. [1oaTomMy, LapoBble CKOMeHns
npegnoyTUTenbHee HabnwaaTb B CUMbHbIE NOA30PHbIE TPYObI 1
Teneckonsl.

M13

Camoe sipkoe 1 NoToMy NonynspHoe
LLapoBOE CKOMNMNeHne ceBepHoro Heba -
M13, HaxoanTca B 2,5 rpagycax oxHee
3Be3abl Hio MNepkyneca.

OHO 3aMeTHO Aaxe HEBOOPYXEHHbIM
rmasom B Buge crnaboro TymaHHoOro
NATHA, HO yXXe B XOpOoLUni BUHOKMb
npeacTaBnsieT cobor He3abbiBaeMoe Mno
KpacoTe CKOoMeHne ceBepKatoLem
3BE3HOMN MbINWN.

M13 umeeT yrrnosble pasmepbl YyTb
MeHee aucka nyHsl - 23', 1 ApKocTb 5.8m.




CkonneHue coctouT 13 300 000 3Be34 1 yaaneHo oT Hac Ha paccTosiHme
25000 cs.. ner.

B Teneckon nnv nog3opHyto Tpyoy ¢ 6onbLUMM yBENUYEHNEM U OUAMETPOM
00bekTMBa Ha (hoHe CKOMNNEeHNsA CTaHOBUTCSA 3aMeTHa HEOAHOPOAHOCTL B
BMAE HECKONbKMX LienoYek 3Be3n, HanoMuHarowas no oopme nponennep.
Kctatn, B TOM e co3Be3guun, 7 rpagycoB ceBepHee 3Be3abl [un Nepkyneca
pacnosnoXeHo eLle ogHo WwapoBoe ckonneHue - M93. OHo cnabee n
MeHbLle M13, Ho Takke nerko HaxoguTtcs B GUHOKNb.

M5

BTopoe no sipkocTn LapoBoe CKonsieHue
ceBepHoro Heba - M5, HaxoauTtcsa B 20
YrnoBbIX MUHYTax ceBepo-3anagHee
nepeMeHHON 3Be3abl NPUMEPHO NSATOMN
BENMYNHBI C HOMEepPOM 5 no kaTanory
dnemcTtnga B co3sesgum 3memn.

B GUHOKMbL OHO HanoMMHaeT no cdopme
ronoBy KOMeTbl. QTO OAHO M3 CaMbiX
CTapbIX LWApPOBbIX CKONSeHWn [ManakTuku,
umetoLee BospacTt 13 mnpga. ner.
CkonneHune nmeet yrnoson gnametp 17.4'
N apkocTb 5.6m. byay4n yaaneHHbIM oT
Hac Ha paccTtosiime 23 000 cB. NeT, OHO pacnpeneneHo B obnactu
npocTpaHcTBa ¢ guameTpom 130 cB. nerT.

M4

Moxanyn, camoe KpynHoe LapoBoe
ckonneHune ceesepHoro Heba, M4
HaxoauTcsa psaaoMm co 3se3gon Anbda
CkopnuoHa. OHO nMeeT yrnoBow agnameTp
26' (ouck JlyHbl) 1 apkocTb 5.6m. Mpwu
xopotllen noroge M4 mMoxHo yBuaeTb
HEBOOPY)XEHHbLIM Ma3oM. Yxe B OMHOKIb
CTAHOBUTCH 3aMeTHa YHUKanbHas
HenpaBunbHas CTPyKTypa sapa
CKOMMNEeHus.

M4- camoe 6n13koe K Ham LLapoBoe
ckonneHne. OHo yaaneHo ot CornHua Ha
paccTosHune 7 TbIC. CB. neT. JIMHenHbIN anameTp ckonneHna - 55 cB. neT.
Ecnun Obl He o6n1ako Mex3Be34HON Nbinn, Haxoadaleecst mexay M4 n
ConHuewm, aTo ckonsieHne 6bino Obl, BO3MOXHO, CaMbIM SIPKAM U KpacuBbIM
obbekToM Heba.




M3

B co3Be3guu NoH4YMe ncbl, NoYTH Ha
rpaHuue ¢ Bononacom 1 Bonocamu
BepoHuku, pacnonoxeHo wapoBoe
ckonnexHne M3. OHO nmeeT AoCTaTOYHO
OonbLure yrrnosble pasmepbl -16.2' 1
ApKocTb 6.2m. MoCKONbKY ckonneHne
COCTOUT M3 NONYMUMNINOHA 3BE3[, OHO
BbIMMAAMT O4E€Hb NMAOTHLIM, C TPYAOM
paspellaeTcs Ha 3Be3fbl U B
WHCTPYMEHTBLI C Marnoun anepTypou
HabngaeTcsl Kak MSIrko CBETSALWMIACA
wap.

M15

Ewe 6onee nnoTHoe 1 KOMMNaKTHoE
LWwapoBoe ckonneHne - M15, HaxoguTcs B
4 rpagycax ceBepo-3anagHee 3Be3fbl
AncunoH lMeraca. 3To 04HO U3 caMbIX
MAOTHbIX LIAPOBbIX CKOMSIEHUI B
ManakTuke. ApKOCTb cKonneHus - 6.2m,a
yrnosoun guameTtp - 12,3".

M22

Ewe oagHo aocTonHoe BHUMaHUA
LapoBoe ckonnenne - M22 |, HaxoguTcs B
10kHOM co3Be3guun Ctpenbua. MNockonbky
ero apkocTb 5.1m, a yrnoson gnameTp
YyTb MeHbLUe ancka JlyHbl (24'), M22
3aMeTHO Jaxe HEBOOPYXXEHHbIM 1a3oM.
BnusocTb K SKNMNTUKE NO3BONSAET MHOrAa
HabnwgaTh 3TO WapoBOe CKOMIeHne B
COeQIHEHUN C NaHeTaMu.

CkonneHue yaaneHo ot ConHua Ha
pacctosaHune 10 TbIC. CB. NeT U
pacnpefeneHo B obnactn gnameTpom 65
CB. ner.

Bcero B NanakTuke obHapyXeHO OKono
nonTopa COTeH 3BEe3HbIX CKONMEHUN,
MeHee 30 13 KOTOpbIX JOCTYMHbI
HabnaeHnsiM B CEBEPHOM MonyLiapum B
WHCTPYMEHTBI C HeBoNbLUMMY anepTypamu.




AcTepusmbl

Momnmo pmsmyecknx cBA3aHHbIX MeXay CO600 3BE3AHbLIX CKOMIEHUN,
CYLLIECTBYIOT U Cny4vanHble CKONneHust 3s8e3a B HebornbLlimx obnacTtax Heba
- actepuambl. Camun no cebe oHM He NpeacTaBnalT Kakon-nMMbo Hay4HbIN
WHTEpEC 1 Yallle BCEro He YNoMUHaKTCA B aCTPOHOMUYECKON NuTepartype.
BoobLLe roBops, acTepnaMoM NpUHATO HasblBaTb rpynny 3sesa, no
pasmepam MeHbLLle 06bIYHOMo CO3BE3aMs, UMEIOLLYI0 COBCTBEHHOE
NCTOPUYECKM CMNOXMBLUEECS HAa3BaHNE N HAaNOMUHaOLLYI0 No opme
XOPOLLO U3BECTHbIE 3EMHbIE MPEAMEThI.

Hanbonee yacTo ynommMHaemble acTepmamsbl: [Magbl B co3Be3mm TenbLa,
"onosa lNoproHsbl B co3se3guu MNepces, Nonosa [JpakoHa B co3Be3ann
IpakoHa, KBagpar lNeraca B co3se3ausix Neraca n AHgpomeasl, Ocndara B
cosee3agun Paka, MNnesgpl B co3se3gun Tenbua, MNMosic OpuoHa B
cosee3gun OpuoHa, CeBepHas Poiba B co3e3guu Poi6, KOxHas Poiba B
co3e3ann PuIb.

Ho cpean niobutenen nonynsipHbl NOUCK U HABMIOAEHNS KOMMNAKTHbIX
acTepu3MOB - XapaKTepHbIX Y30POB 13 3BE3, Yallle BCEro pacrnonioKeHHbIX
Henoaaneky OT XOpOLUO M3BECTHbIX 00 BEKTOB Heba.

Apknii npumep Takoro actepuama - 3sesgHagd rpynna “Beluanka”,
pacnonoxeHHasi B NSATK rpagycax toxHee 3se3bl Anbda Jlucuyku, Ha
rpaHuue ¢ co3sesgmem Ctpena. LecTb 3Be3q 61 1 71 BENUYMHBLI 3TOTO
actepuamMa 0bpasyloT NpAMYI0 NUHUIO ANnHHOM B 2° 45'; a ewle 4 3Be3[bl -
KPHYOK, YTO B CyMME HanoMrHaeT KOHTYpPbI BeLLarnku. ATOT acTepuam
Takke nssecteH kak 399 KonnnHaepa n CkonneHue bpokuu.

B camom LieHTpe acTepuama HaxoauTcst HeBOoIbLLIOE pacCcesiHHoe
ckonnenne NGC 6802 ¢ sipkocTbto 8.8m 1 pasmepamu okosio 3'.

Ewe oanH n3BecTHbI actepmsM 6epeT Havano 13 LOBOJIbHO SPKOro
paccesiHHoro ckonneHus NGC 1502, pacnonoxeHHOro B CO3Be3amm
XKupadpa. Llenouka Hespkmx 3Be34 NpUMEPHO 7-81 BENUYMHBI, cpeau
KOTOpbIX “3aTecannck” ABe Apkux 3Be3bl 5-6m, obpasyeT 4OCTaTOYHO
POBHYIO NNHWUIO - Tak Ha3biBaeMbIn “Kackag Kambna”.

Ewe oamH 3amevaTenbHbin actepmam - “ManeHbkas Koponesa”,
HaxoguTcs B OAHOM rpagyce 3anagHee yx (Xu) dpakoHa. Ota rpynna ns 5
3Be3[ 7-8 BenuumHbl obpasyet nogobue kopoHbl. C Apyron CTOPOHbI, 3TOT
acTepuam HanoMUHaeT CUNbHO YMEHbLUEHHOe co3Be3aune Kaccuoneu, unm
oykBy “W”.

B npuHumne, kaxapivi nobutens acCTPOHOMUU MOXET NPOSABUTL cebs,
Hanasa KpacuBbIA acTEPM3M U AaB eMy 3anoMMHAKLEECs Ha3BaHUe.
Bo3moxxHO, YTo Hanbornee ygayHble U3 HUX NPWXUBYTCSA 1 HaBcerga
OCTaHyTCS B JTIOOUTENLCKON TEPMUHOSOMNN.

TymaHHOCTH

XOTS Ha NepBbIV B3NS 3TO MOXET NokasaTbCs HEBEPOATHLIM, HO
NMPOCTPaHCTBO MeXAy 3Be3damu He nycto. OHO 3anosfTHEHO ra3oM U MbiSbo



- ocTaTKaMu B3pbiBa CBEPXHOBLIX, 3aBEPLUNBLUMX CBOWN XN3HEHHbIN LMK
3Be34, 1 NepBMYHON MaTepun - BOAOPOAa, U3 KOTOPOM ChopMMPOBanoch B
CBOE BpeMsi Bce MHoroobpasune Habntogaemon BeceneHHonm.

Bcrnencrtere B3auMHOro TAroTEHWS, Mbifb M ra3 Mectamu cobupatoTcs B
OO0CTaTO4YHO MIOTHblIe 06pa3oBaHus - ra3onbinieBble 06aka.

Mbl y>xe BCTPETUNNCE C YNOMUHAHUEM O HUX NpY n3yveHun ¢ MneyHoro
NyTW N PacCESHHbIX CKOMMEHWN.

TyMaHHOCTM pa3nuyaroTCA Mo BHELLUHEMY BUAY U COCTaBy.

TeMHble TyMaHHOCTW - NIIOTHbIE ra3onbifneBble obnaka, 40BOSbLHO YacTo
BCTpevawLumecs Baonb Bcero MneyHoro nyTu, He NponyckatoT 4O Hac cBeT
pPacnonoXeHHbIX 32 HUMW 3BE34 Y NOITOMY BbIMMSAASAT TEMHbLIMU
obnacTtamu Ha sipKom 3Be34HOM (POHe.

Mbi yxe ynomuHanu bonbLuon nposan, pasgenstowmin MneyHsi nyTb B
cos3ee3aun Jlebensa Ha aBa pykaBa.

B 1.5 rpagycax 3anagHee 3Be3gbl Flamma Opna pacnonoxeHa TemMHas
TymaHHoCTb BbapHappg 143, BnepBble KaTanornampoBaHHas U3BECTHbIM
aCTPOHOMOM U O4HU 13 NepBbix acTpodoTorpados bapHapaom B Havane
MPOLLIOro Beka.

OHa cocTounT Kak Obl U3 gByx "gonek" ¢ o6LUM YyrioBbIM JUaMeTPOM OKOJI0
40'. TymaHHOCTb MOXHO Habnogatb B GBUHOKIb UM NOA30PHY0 TPYBy C
HebonbLUIUM yBENMYEHNEM B CaMble SICHbIE HOYM, KOra XOpoLLo BUAEH
rnasom MneuHbi NyTb.

"asonbineBble obnaka MOryT oTpaxaTtb CBET ropsumMx MOSoAbIX 3Be3[,
pacnonoxeHHblx N06NM30CcTU. B Takom cnyvae Takne TyMaHHOCTH
Ha3bIBaOTCA OTpaXaTenbHbIMU. TUNNYHBLIN NPUMEP OTpaXKaTenbHON
TYMaHHOCTM - ronyboBaTtas AbiMKa, OKyTbiBaloLasa 3Be34bl CKONeHns
Mnesagpl.

Ewe oavH TMn TyMaHHOCTEN - AMUCCUOHHbBIE. ['a3 AMUCCUOHHBIX
TYMaHHOCTEN NOrnoLlaeT yrbTpadroneToBoe N3NyyYeHne OKpyKatoLmx
3Be3[ 1 nepeusny4yaeT ero B BUAMMOM AnanasoHe. [(nasy Takue
TYMaHHOCTU KaXXyTCH 3eMneHOoBaTbIMU,
Torga kak Ha cpoTorpadmsix OHW BbIrNAAT
KpacHbIMY BcrneacTeme npeobnagaHus B
Takux TyYMaHHOCTSAX BogopoAa, AfuHa
BOMHbI KOTOPOro U COCTaBISIeT OCHOBHYIO
Jonio B 06LLeM 13ny4eHUn SMUCCUOHHBIX
TYMaHHOCTEN.

M42

Camas spkast SMMCCUOHHAst TYMaHHOCTb -
M42, Haxopswascsa B "Meye" OpuoHa,
BMAHA HEBOOPYXXEHHbLIM rnasom. Mpu
HabnogeHnn B GuMHokNb Bonbluas




TymaHHoCTb OpuMoHa BbIrMAAMT cBeTamMMca obnakom B chopme "6aboukn”,
oKpyXawLum ropsiyme monogsie 3se3gbl Tpaneumm OpuoHa (kpaTHas
cuctema Teta OpuoHa).

M8

Takas ke no pasmepy TymaHHOCTb M8,
BMAMMAs HEBOOPY>KEHHbIM rN1a3oM,
pacnonoxeHa B co3se3gum Ctpenbua.
OHa paspgeneHa TEMHOW TYMaHHOCTbIO
"[laryHa", KOTOPYO MOXHO pas3nu4ynTb B
WHCTPYMEHTBI C anepTypon He MeHee
70MM. B LeHTpe TYMaHHOCTM HaxoauTCs
paccesiHHoe ckonneHne NGC 6530 u3
NOMNycoTHU MOMNOAbIX 3Be3[, BUANMOE B
OMHOKIb.

TyMaHHOCTb MMEET YrnoBble pa3mepbl
npumepHo 90'x40' n apkocTe 6m. BmecTe
CO CKOMfeHneM, TYMaHHOCTb yaaneHa oT Hac Ha pacctosaHue 5200 cB. net
N UMeeT nNuHenHble pasmepbl 140x60 cB. neT.

NGC7000

AcHbIMK TeMHbIMM HoYamu nesee 3Be3abl [leHeb (Anbda Jlebens)
HEBOOPYXXEHHbIM rra3omM BuaHa Ha poHe MneyHoro nytu auddysHas
TymaHHocTe NGC7000, HanoMuHatoLwas no oopme pbiGONOBHbINA KPHOYOK.
B 6uHOKMb ¢ BonblWMM 06BEKTUBOM 1 MarnbIM yBENUYEHUEM TYMAHHOCTb
npuobpetaeT ouepTaHua CesepHor AMepurKK, 3a YTO U Nony4mna
OAHOMMEHHOE Npo3BuLLle. TeMHas TyMaHHOCTb, Npuaatowas NGC7000
XapakTepHyto oopmy, nonyyunna HassaHue "MeKkcukaHCKu 3anus”.
TymaHHOCTb MMeeT yrioBble padmepbl 120'x100' n yganeHa oT Hac Ha
paccTtosaHne 1600 cB. nerT.

Ewe oamH oyeHb npefcTaBUTENbHBIN KNacc TYyMaHHOCTEN umeeT
A0BOSbHO HEOObIYHOE Ha3BaHWe MraHeTapHble TYMaHHOCTMW.
MnaHeTapHble TYMAHHOCTN HE MMEIOT HMKAKOro OTHOLLEHUS K NraHeTam u
nnaHeTHbIM cuctemam. Mpn HabnogeHnn ¢ 6oNbLINN yBENUYEHMEM OHU
HaNOMWHAIOT AMUCKM NaHeT, 3a YTO U NOMNy4Ynnn Takoe Ha3BaHue.

Ha 3akniountenbHbIX aTanax 3BOSOLMM HEKOTOPLIE KITacChbl 3Be3[,
nocTeneHHo cbpackbiBaloT BHELLHME CMNOW BeLLecTBa, KOTOpble MeANEeHHO
pacLIMPSIOTCA U CBETATCS 3a CYET U3NYyYeHUs LeHTpanbHbIX 3Be3[.
O6bIYHO LieHTparnbHble 3Be3abl NaHeTapHbIX TYMAaHHOCTEN HEAOCTYMHbI
HabnogeHnsM B cnabble MHCTPYMEHTHI.

M57

Moxanyn, camasa u3BecTtHas nnaHetTapHas TymaHHocTb M57 pacnonoxeHa



nocepeaunHe mexnay 3sesgamu beta n Namma Jlnpel. B noasopHyto Tpyoy
OHa BuOHa TYCKITbIM OBaslbHbIM ANCKOM, MO AMaMeTpy YyTb bonbLue
KOnutepa.

Tonbko B NpuMbopbI ¢ AMaMeTpoM 06beKkTMBa He meHee 70-80mMm npu
yBenuyeHun ot 30 KpaT ACHbIMM 6E3MYHHLIMU HOYaMU MOXHO 3aMeTUTb
TEMHbI NpoBan B LEeHTpe TYMaHHOCTU, AeNnatowmin ee NoxXoXen Ha KonbLo.
TymaHHOCTb umeeT yrroeble pa3mepbl 1.4'x1' n spkocTtb 8.8m. OHa
yaaneHa ot CornHua Ha pacctosiHne 4100 cB. neT. K cnoBy, TyMaHHOCTb
npoAomkaeT pacLUMpATLECH CO CKOPOCThIO NpuMepHo 1" B cToneTue.

M27

Bonee nerko goctynHas u
3arnoMuHaroLascs nnaHetapHas
TymaHHoCTb M27 HaxoguTcs B
cosse3ann JIncnyku, nouTn nocepeanHe
mexay Anbcon JenbdurHa n beton
Jlebeps.

B HebonbLune MHCTPYMEHTLI OHa
BbIrNAaUT 4BOMHOM, 3@ YTO nony4mna
HasBaHue "[aHTens". B
OEenCcTBUTENBbHOCTU, OHA CKopee noxoxa
Ha BbICTPO BpaLLaLLMNCA BEHTUMNATOP.
TyMaHHOCTb UMeeT YrroBble pa3mMepsbl
8'x5.7' n apkocTb 7.4m. PacnonoxeHa oHa OT Hac Ha paccTosdHum 1 TbIC.
CB. fnerT.

NGC7293

Camas npoTskeHHasi U 6rnmskas K HaM nnaHeTapHasi TYMaHHOCTb
NGC7293 HaxoguTcs psagoM co 3Be3gon MncunoH Bogones. OHa yaaneHa
ot ConHua Ha paccTosiHue Bcero 450 cB. NneT, BCNeAcTBUE YEro 3aHMMaeT
Ha Hebe obnacTtb ¢ yrnobiM gnameTpom 41'. [loctaTtouHo GonbLuas
SIPKOCTb TYMaHHOCTU - 6.3m, genaeTt ee AOCTYMNHOW AN HabnogeHui B
XopoLume BUHOKNM 1 NoA30pHbIE TPYDObl C AMamMeTpoM 06beKTNBA HE MEHee
50mMm.

B KOHLIE XXM3HEHHOr0 LMKNa HeKoTopble TSXKenble 3Be3bl BCMbIXMBAOT B
BME HOBbIX N CBEPXHOBbIX. B pe3ynbTaTe, HEKOTOpbIE U3 HUX MOMHOCTLI0
paspyLUaloTcs, pa3MeTaB BELLECTBO B OKpyKatoLLlee NpOCTPaHCTBO.

B nocnencteuu, 6oratoe TskenbiMU 3NeMEHTaMUN BELLLECTBO CBEPXHOBLIX
CTaHOBUTCH OCHOBOW 1151 06pa3oBaHMs 3Be3[ HOBbIX MOKONIEHUNA U
NPOTOMNJTAHETHBLIX ANCKOB, U3 KOTOPbIX 3aTeM hOPMUPYHOTCS NNaHEThI.

M1

TyMaHHOCTU, SBNSAOLWMNECSH OCTaTKaMyM B3PbIBOB CBEPXHOBbIX, TaKXKe
OOCTYNHbI NMtobutensckum HabnogeHnsiMm. Camas M3BECTHast U3 HUX -



"KpaboBngHasi TymaHHocTh" M1,
pacrnonoxeHa psagom co 3se3gon [1seta
Tenbua.

TymaHHOCTb HanoMuMHaeT no opme
naHuupb Kpaba, 3a 4TO 1 nony4yuna ceoe
Ha3BaHMe.

[locToBEpHO yCTaHOBMEHO, YTO
KpaboBuaHas TYyMaHHOCTb
obpasoBanack B 1054r. B pesynbtaTe
BCMbILWKM cBepxHoBon. OHa yaaneHa ot
Hac Ha paccTosHue 7 TbIC. CB. NneT,
nmeet anameTp nopagka 10 cB. net n
NMOCTOSIHHO pacLUNPSIETCS B
NpoCTpaHCcTBE co ckopocTbio 1100 km/c.
B LeHTpe TyMaHHOCTU HaxoauTcs nynbcap ¢ nepmogom nynbcauum 0.033c,
B KOTOpPbIV NpeBpaTtunack cBepxHoBasi. [lepemeHHasi 3se3ga CM Tenbua, ¢
KOTOPOW OTOXAECTBNAETCA Nynbcap, nameHsieT 6rieck ¢ 14.4m go 17.7m un
HedOoCTynHa Bu3yanbHbIM HabnogeHuam. CaMma TyMaHHOCTb MMeeT
yrnoson gnametTp 6' n apkoctb 8.4m.

FanakTuku

HaBepHoe, caMbiMV UHTEPECHBIMM U B TO e BpeMsi TPyAHbIMU AN
BM3yarnbHbIX HabNaeHU obbekTamn Heba SBNATCA ranakTuky -
TMraHTCcKue 3Be3Hble CUCTEMbl BpoAe Hawero MneyHoro nyTw.

OTn 3Be3gHble OCTpoBa B 6e3rpaHu4HoN BceneHHoM yaaneHsl OT HacC Ha
MHOIM€ MUIIIIMOHBI 1 Aaxe Munnmapabl cBeToBbix feT. Kak u MneyHbin
NyTb, BONBLWMHCTBO ranakTvk UMEIOT pa3mepbl B 4ECATKN COTHU ThiCAY
CBETOBbIX MET 1 COCTOSAT M3 AEeCATKOB MUNNuapaoB 38e3.

CeerT 3Be34 Janeknx ranakTuk NeTuT K Ham CTOfMb AOMro, YTO B MOMEHT,
Kora OH JOCTUraeT HalluX rnas, 3Tu 3Be3abl yXKe MOryT U He
CyLLecTBOBaTb.

ACTPOHOMBI BbIAENSAIOT TPY OCHOBHbIX TUMA ranakTukn: cnmparnbHble
(obosHavatoTes bykBon S), annunTtuyeckume (E) n HenpaeunbHbie (Ir).
CnvpanbHble ranakTukm NpeacTaBnsoT cobow CMCHyThIE
AnckoobpasHble CUCTEMBI C LLeHTparbHbIM chepnyeckumM Sgpom r
cnupansmMum, ucxogawmmm us Hero. K atomy Tuny oTHOCMTCS 1 Hawwa
ManakTuka. CnvpanbHble ranakTuky NogpasfensoTcs Ha NoaTUMbI B
3aBMCMMOCTM OT Pa3BMTOCTW CNMPAnbHOW CTPYKTYPbI. Y ranakTtuk nogTuna
SO0 cnupanu BoobLLEe He 3aMeTHbI, a ranakTUk1 NoaTuNa SC UMEOT LIMPOKO
pa3bpocaHHble, ANMHHbIE N CUNBHO PacKpyYeHHble cnupanbHble pyKaBa.
MoMnmo 06bIYHBIX CNUPanbHbIX ranakTuK, CyLLEeCTBYIOT CnvparnbHble
ranakTvku ¢ nepemblykon ("6angx"). Y HMX cnupany Ha4ymHalTCcs He 13
S4pa, a U3 KOHLLOB NepeMblyky, nepecekaroLLlen aapo. Takme ranakTuku
Takke nogpasgenstoTtca Ha nogTunel (SBa,SBb,SBc).

dnnunTuyeckne ranakTuk NpeacTaBnAlT cobon no popme annumncong




BpaLleHuna (Kak Msiy Ans urpbl B peréu). B 3aBMCMMOCTM OT cTeneHu
"CMAACHYTOCTK", ANNMNTUYECKME ranakTUKM Takke noapasgensoTcs Ha
noatunbl. EOQ-ranaktuka npasunbHon cdepuveckorn opmbl. CUMBHO
CMIOCHYTbIE SNNUNTUYECKME ranakTuku noartuna E7 ckopee noxoxwu Ha
crnvparnbHble ranakTuku, Buanmble ¢ pebpa.

Macchbl annMNTUYECKNX ranakTUK CUITbHO PasHATCA: OT MUITITMOHHbBIX OONEN
[0 MHOIMX COTeH macc ManakTuku.

B dhopme HenpaBunbHbIX ranakTuk He NPOCIEXMBaeTCs Kakon NMbo vYeTKom
CTPYKTYpbI. [MprMepbl HeNpaBUIbHbIX FranakTUK - CNYTHUKW HaLlen
Fanaktukn, Bonblioe n Manoe MarennaHoBbl obnaka, BUAUMbIE B HOXXHOM
nonywapuu.

Bcnepacteue konoccansHoro yaaneHus ot ConHeYHom CUcTemsl,
OOnbLUNMHCTBO ranakTuk Ha 3Be3aHOM Hebe HacTomnbko cnabbl, YTO
OOCTYNHbI HAOMNAEHNSIM TOMBKO B OCTAaTOYHO KPYMHble Nnobutensckme
WMHCTPYMeHTbI. K TOMY ke, BCreACTBME NOTTMOLLIEHMS CBETA MEX3BE34HbIM
rasom M Mbifibto, ranakTukm BoobLe He BUAHbI B 06nactn MneyHoro nytu.
Ho Heckomnbko ONM3KMX K HaM ranakTuk BCe-Taku JOCTYMHbI HAbNogeHNAM
B OUHOKIb.

M31

B nonytopa rpagycax k 3anagy ot 3Be3abl Hio AHapomMebl 30pbkuii rnas
MOXEeT 3aMeTUTL CBETIIOE TYMaHHOE NATHO. B GMHOKNb XOpOLLO BUAHLI €70

Puc. 8. Nanaktuka M31 B AHgpomMeae — sipyanlumn npeacTaBmTenb 3TOro Knacca
06bekToB Ha ceBepHoM Hebe. ABTop cHuMKa: Jim Solomon (www.saratogaskies.com)



BbITSIHyTasa pbopmMa 1 oKpyrroe s4po.

310 TymaHHocTb AHgpomeabl (M31) - bnmxkaniwasa kK Ham crnvparnbHasi
ranaktvka. OHa HaxoguTCsa OT Hac Ha paccTosHMM "Bcero” 2.3 MUnoHa
CBETOBbIX MET.

lMepBoe NncbMeHHOE ynoMuHaHue 06 3ToM 06bekTe Heba OBHapPYKEHO B
pyKonucu BblgatoLlerocsa apabckoro actpoHoma Anb-Cydm (903-986 rr.
H.e.) OH Ha3bIBan ee ManeHbKMM 06navkom.

XoTsa B HEOOMbLUOW MHCTPYMEHT HabnogaeTcs NULLIbL LeHTpanbHas 4YacTb
ranakTuKku ¢ yrnoBbIM pasmepom 6ornee rpagyca, Ha camoMm ferne oHa
noyTun B Tpu pasa 6onblue u 3aHMMaeT Ha Hebe obnacTb B 6 yrnoBbIX
anameTpoB JlyHbl (178'x63").

PeanbHble pasmepbl M31 coctaBnsatoT 200 000 cB. neT, a macca
oueHumBaeTtca B 300-400 mnpa. macc ConHua.

B ntobutenbckne MHCTPYMEHTBI MOXHO M He NbiTaTbCs paspewnts M31 Ha
3Be3apl. Jinwb B 1923r. 370 Bnepeble cymern caenatb OaBuH Xabbn Ha
Teneckone ¢ guameTpoM 3epkana 2.5m. OH oTkpbin1 B M31 nepyto
nepemeHHyto 3Be3fy knacca uedens v no 3aBucnumMocTy neproga
n3MeHeHns Griecka OT CBETMMOCTU y Ledens cMor onpeaennTb
paccTosiHMe OO0 ranakTUKK.

Ha pacctosiHum B nonrpagyca ot ueHtpa M31 gaxe B CKPOMHbI
WHCTPYMEHT MOXHO PasnuunTb HEGONbLUYIO SNNUNTUYECKYIO ranakTuky-
cnytHuk M32 (NGC 221), kctatu, oTkpbiTyto Llapnem Meccbe, koTopas
BbIFMAAMT Kak pa3mbiTas 38e3a 81 BenuuuHbl. OTa ranaktuka knacca E2,
COCTOSsILAasA, B OCHOBHOM, U3 CTapblX 3Be3[, UMeeT ApKocTb 8,1m u
yrnosble pa3mepbl 8'x6'.

[pyryto, 6onee KpynHyto ranakTuky-cnyTHUK TymaHHOCTM AHApoMeabl -
M110 nnn NGC 205 , oTKpbITYtO CECTPOIN 3HAMEHUTOrO acCTpoHOMA
Yunbama lepwensa KaponuHown, 3ameTuTb ropasgo cnoxHee. OHa
pacnonoxeHa B 1 rpagyce ceBepo-3anagHee sgpa M31. OTa
annunTu4eckas ranaktuka knacca E6p umeet sapkoctb 8,5m v yrnosble
pasmepbl 17'x10".

M33

Ewe ogHa 6nm3kas K HaM ranaktuka -
M33, TpeTba no BenuynHe B MecTHON
rpynne ranakTuK nocne Hawlemn
Manaktukn n M31, HaxoguTca NpUMeEpPHO
B 3.5 rpagycax 3anagHee 3Be3abl Anbga
B co3Be3guu TpeyronbHuka . XoT4
WHTerpanbHas SpKOCTb ranakTukm
cocTasnsieT 5.7m, BcneacTemMe OrpOMHON
NPOTshKeHHOCTU (71'x45'), M33 nveet
HN3KYH MOBEPXHOCTHYHO SPKOCTb U
cnabylo KOHTPaACTHOCTb Ha 3BE€3QHOM




Hebe. [MoaTomy, oHa MoxeT BbITb OBHapyKeHa NULLIb O4EHb SSICHBIMU
HOoYaMu B OUMHOKIb C HEGOMbLUMM YBENUYEHUEM.

M33 oTHOCKTCS K cnupanbHbIM ranakTukaMm NoAatvna Sc v BugHa K Ham Kak
Obl "cBEpPXY", C CTOPOHbI OCW.

PaccTtosiHne go 3ToM ranakTuKu OKOno 3 MIH. CB. NET, a ee NUHENHbIe
pa3mepbl- 50 ThiC. CB. NeT (B ABa pa3a MeHblUe Hawen [[anakTukn).
Macca M33 coctaensiet npumepHo 10-40 mnpa. macc CornHua.

M51

B co3e3ann NOHYMX NCoB HaxoauTcs
Of1Ha 13 CaMblX U3BECTHbIX ranakTuk
ceBepHoro Heba - M51, kotopown Jlopg
Pocc pan To4HO NnogmeveHHOe Ha3BaHue
"BogoBopot". OHa HaxoauTCs NPUMEpPHO
B 3 rpagycax ceBepo-3anagHee 3Be3fbl
OT1a bonblwon Meaeeguubl, o4 NpsiMbIM
YrIoM K NIMHWKW, COEOVHSIIOLLIEN ee CO
3Be3non [1seta bonbwon Megeeaunubl
(Muuap).

Ota KpacvBasi cnupanbHas ranakruka
N3BeCTHa Hanmumem cnytHuka - NGC
5195, ¢ KOTOpbLIM OHa coeuHEHa NePEeMbIYKOMN.

B HebonbLION MHCTPYMEHT aTa napa O0bbIYHO BbIFMAAUT KakK ABEe TYMaHHbIX
3Be3404kun. B 0cobo sicHble HOUM Ha He 3acBevYeHHOM Hebe B Tpyby ¢
anameTpom He meHee 50 MM MOXHO pasnuunTb obLume KoHTypbl M51.
Apkocte M51 npumepHo 8.4m u yrnosble pa3mepbl 11'x7', a ee CNyTHUK
nMeeT SpKOCTb 9.6m 1 ropasgo MeHbLUMe yrnoBble pa3mepsl - 6.4'x4.6'.
M51 oTHOCKTCS K TUNY ranakTuK SC ¢ pa3BUTOM CTPYKTYpOW cnvparnen, a
NGC 5195 - k pegkomy TNy HenpaBWIbHbIX ranakTuk (Pec).

OTa rpynna B3anmoenCTBYIOLLMX ranakTuK yaaneHa ot Hac Ha
paccTosdHune 38 MIH. CB. NneT.

M81 n M82

B nonyTtopa rpagycax BoCTOYHee 3Be3bl
27 bonbLion Megseauupl (4.5m)
pacnonoxeHsbl eLle ogHa 3HaMeHuUTas
ranaktuyeckasi napa - M81 u M82. 3T1o
6onee AocCTynHble ANs GUHOKNA W
noa3opHou Tpyobl 06bekThl, Yem M51. K
TOMY K€, OHM HaXOAATCS B HE3axOo4sLLen
Ha Hawwux WnpoTax obnacTtn Heba un
MOryT HabngaTbCs KPyribIv rog,.
Apkoctb M81 - 6.9m, M82- 8.4m.
Buanmeblie pasamepbl M81 coctasnstoT




35'x14', a M82 -13'x3". He cmoTps Ha TO, 4To apkocTb M82 Ha nonTopbl 3B.
BENNYMHBI MeHbLUe YeM y M81, Grnarogaps MEHbLUMM YrioBbIM pa3mepam
ee MOBEPXHOCTHAs APKOCTb BbILLIE U BU3yalibHO OHa BbIrMAauT sipye. C
nepBoro xe B3rnsga 3amerta

Gonblias pasHuua B popMe 3TUX OBYX ranakTuK, pacrnonoXeHHbIX
npumepHo B 0.5 rpagyca gpkr oT gpyra. M81 - kpacusasa cnupanbHas
ranakTuka knacca Sb. Bcneactsue 6onbluen maccsl M81 okasbiBaeT
CUnbHOE rpaBuUTaUUOHHOE BriMsHUEe Ha M82, uckaxas ee dopmy.
HenpasunbHas ctpyktypa M82 obycnosneHa B nepByto ovepenb
pe3ynbTaToM KONoccanbHOro B3pbiBa, KOTOPbIA NPOU30LLEN B HEN
npumepHo 1.5 MnH. net Ha3ag. [NoaTomy ee YacTo HasblBaloT
"BapbiBatoLlencs” ranakTukomn.

MeTopom nccnenoBaHusa NepyvoaoB nynbcauuun uedens ycTaHOBNEHO, YTO
0ob6e 9Tu 3Be3aHble CUCTEMbI yaaneHbl OT Hac Ha paccTtosiHve 11 MIH. CB.
ner.

M101

Ewe ogHa sipkas ranaktuka - M101,
pacnosoXxeHa Takke B CO3BE34MM
Bbonbwon Megeeaunubl, npuMepHoO B 6
rpagycax BOCTOYHee 3Be3abl Muuap.
OHa obpa3zoBbIiBaET NOYTH
PaBHOCTOPOHHWI TPEYrOMbHKK CO
3Besgamm [1zeta (Muuap) u 3ta
(BeneTHaw) b. MeaBseauLbl.

OTa sIpKo BblpaXKeHHasi crnvparbHasi
ranakTtuvka knacca Sc, pasepHyTas K
Ham B dpac, MmeeT AOCTaTOYHO
BonbLUyto APKOCTb (7.9M) 1 yrnoBble
pa3mepbl (29') onst HabnoaeHus B HeOOMbLUNE NHCTPYMEHTBI.
MpakTuyeckn Bcerga yaaeTcs pasrnsageTb ee LeHTpanbHy YacTb, Toraa
Kak nepudepuyeckne obnactu cnmpasnbHbIX PyKaBOB AOCTYMHbI B
0COBEHHO SICHBIE HOYM C MHCTPYMEHTaMW, UMEIOLLMMY AnameTp 06bekTnBa
He meHee 80MMm.

Ha doTorpacdusix n B 4OCTAaTOYHO KPYMNHbLIE MHCTPYMEHTHI MOXHO
3aMeTuTb, 4TO 94p0 M101 3HaUMTENbLHO yaaneHo oT LeHTpa gucka.
ManakTvka yaaneHa oT Hac Ha paccTosiHve 24 MIH. cB. NneT. Ee nnuHenHbIn
onameTp - 170 ThIC. CB. neT.

Bragenbupbl MHCTPYMEHTOB C 60NbLUMMM anepTypamu, XOPOoLLIO
N3y4ynBLUMMU Hanbonee sipkue ranaktTukm Heba, MOryT BKITHOUUTLCS B UX
naTpynupoBaHue ¢ Lenbio 0bHapy>XeHUs1 CBEPXHOBBIX. [111s 9TOro Bam
NoHagooOuTCs OrpoMHOE TeprneHne, OTNIMYHOE 3HaHWE BHELLHEro Buaa
Ka)kOom 13 ranakTuk, ynma cBobogHOro BpeMEHU U XOPOLLUIA
KOMMbIOTEPHbIN NnaHeTapuii ¢ otobpaxeHveM 3Be3q 0o 12.5m n cnabee.




BkntoumBLLMCE NATPySib CBEPXHOBLIX, BAM HENb3s OyAEeT NPONyCTUTb HU
OfHOW sicHOW 6e3yHHOW HoYW.

INyHa

Korpa JlyHa cusieT Ha HOYHOM Hebe, MOXHO faxe He MblTaTbCs
paccmaTtpuBaTb B Marible UHCTPYMEHTbI UTO-TO KPOME Hee.
HeBOoOpY>XEHHbIM rNa3oM MoAM C XOpOoLLMM 3peHuemM BuadaT Ha JlyHe
TEMHble U CBEeTMble 06nacTn - MOPS U MaTEPUKW.

[axe 7-kpaTHbI BUHOKMNb NO3BONUT YBMAETbL Ha JlyHe HecpaBHUMO
bonblue geTanemn, YHem HEBOOPYXKEHHbIN a3, a 20-30-kpaTHasi nog3opHasi
Tpyba MOXeT OTKpbITb AN BaC YOUBUTENbHbIA MUP JTYHHbIX KPATEPOB 1
LIMPKOB.

B TeueHune ogHoro umkna cmeHbl a3 JlyHbl B 006bIYHbIN GUHOKTE MOXHO
NMO3HAKOMUTBCHA C OCHOBHbLIMMW AeTanamu reorpacmm JlyHbl. Bonmam
TpeMuHaTopa -NMNMHUM pasfaeneHns gHA n Houm Ha JlyHe, 3a cyet
MOBbLILLEHUS KOHTPACTa U3-3a BbITArMBaHUS TEHEW AeTanu ee NOBEPXHOCTU
0COBEHHO 0TYeTNMBO BMAHLI. Ho nyywe Bcero nayvats JlyHy B GUHOKINB
Grvxe K NONHONYHUI0. Toraa MOXHO YBUAETb BEMNUKOMNENHbIE NyYyeBble
CTPYKTYpbI KpaTtepoB Tuxo n KonepHuk.

K cnoBy, nyuu oT kpatepa Tuxo pacnpocrtepnucek 6onee 4em Ha NONOBUHY
OnameTpa NyHHOro Amcka v NpeacTaBnsaioT cobon yamBuTensHoe
3penuuie!

Bnvxe k nonHonyHuio Ha JlyHe B GMHOKMb ONTUMAanbHO U3yyaTb
pacnonoXeHne MOpen 1 JTYHHbIX rop.

B npomexyTouHble dasbl MHCTPYMEHThI C 6oNbLUMMK yBENUYEHUsIMU (OT
15 po 60) No3BONAT pacCMOTPETb HaMboree KpynHble NyHHbIE KpaTepbl -
JlaHrpeH, Apuctotens u lepogoT, AnbbaterHun, Kupunn Teodumnn n
KaTtapuHa, AnbdoHc, NTonemen n Apsaxens, Tuxo, Knasun, KonepHuk,
Apuctnn n Apxumea, Apuctapx, Kennep, lNnatoH, Maccengu, MNpumansau,
LUnkkapa v HekoTopble Apyrue.

Pepnuariuine nyHHble o6pa3oBaHud - OOQUHOYHbIE FOPbl, TPELLNHBI U
60po3abl, AOCTYNHbI HABMAEHUSIM TONBKO B NOA30PHbIE TPYObI U
Teneckonbl ¢ HEMHOro 6onbwnmmn yeenuyexnmamm (50-60x). Ho
Bnagernbuam OVMHOKMEeNn paHo oropyatbcs. [1py NOMOLLM HECIIOXKHOTO
npucnocobnennsa n3 -obpasHon haHepHOM JOCKM, NOACTABKM C
KpenneHuem 1 noboro 6onee-meHee KOPOTKOGOKYCHOrO oKynsipa ot
ntoboro ontTuyeckoro npubopa MOXXHO MOBLICUTL YBENUYEHNE ONHOKISA B
HEeCKONbKO pa3 1 yBUAETb paHee HeJOCTYyMHble HabnogeHam geTanuy Ha
JlyHe. B 0CHOBY 3TOro yXuLipeHnsi NONOXEH NPUHLMN YBENMYEeHUs
paccmaTtpvMBaemMoro npeameTa B nyny, rae o6bekT - NOCTPOeHHoe
BuHoknem usobpaxeHue.

Ha xynon KoHeL, MOXHO UCMNonb30BaTh B kKayecTBe "nynbl" gaxe
HebonbLUne 06bEeKTUBLI OT CTapbIX hoToannapaTtos. [NaBHoe, YTOObI
nMenacb BO3MOXHOCTb XXECTKO 3aKpenuTb Takon "okynap" nocne



Puc. 9. Pactywas JlyHa, kak oHa BuaHa B HebonbLLyto NoA30pHYI0 Tpyby nunu HebonbLuon
Teneckon ¢ yBenuyeHvem 60x. ®oTo aBTOpa.



onpeneneHus onbITHbIM MyTEM ONTUMAarnbHOro PacCTOSIHUS €ro OT OKynsapa
OMHOKNA.

B GuHOKMb, a nydlue, B NoA30pHY0 Tpyby ¢ 60nbLUMM yBENUYEHNEM
OnbITHbIe HabnaaTenu JlyHbl MOTYT 3aHATLCA NAaTPYNMPOBAHMEM
aHOMarbHbIX ABMEHUN. AHOMAanbHbLIMW SBNIEHUSIMU MOXHO CYATaTb
KpaTKOBPEMEHHbIE U3MEHEHUS LiBETA, OYEePTaHU, SPKOCTU XOPOLLO
N3BECTHbIX BAM OOBEKTOB Kak Ha OCBELLEHHON, TaK 1 Ha TEMHOIN 4acTu
JIyHHOW NOBEpXHOCTU.

Hanbonee yacTo nyHHble aHOManbHbIE ABMNEHMS HabnaaTca B paoHe
kpatepoB Apuctapx, Nepogot, MNacceHan, KonepHuk, lNnatoH, Tuxo,
AnbdoHc, Arpunna, JiuHHen, Mpokn u B gonuHe LWpétepa.

["opa3no peanbHee 06HapPYXNTb KPAaTKOBPEMEHHbIE aHOMarbHbIE SBNEHUS
Ha JlyHe ¢ ucnonb3oBaHneM LBETHbIX PUNbTPOB. [ns 6onbLuen

3 hekTMBHOCTM HABMOAEHNIA MOXHO U3rOTOBUTb HECKOSBKO OKYNSAPHbLIX
cBeTOhUNbTPOB U3 LIBETHOMO CTEKNA.

Mo BceEMy MUPY HAKOMMEHO MHOXECTBO NMOUTEnbCKnx HabnogeHnn
KpaTKOBPEMEHHbIX aHOMarbHbIX SBNEeHUN Ha JlyHe, n MHOT1e 13 HUX
cAernaHbl CKPOMHBIMU MHCTPYMEHTaMMW.

Nmesa nuwb HeboNbLLIOW BUHOKIb, MOXXHO BKIHOYUTBECS B COPEBHOBaHUE Mo
HabniogeHUaM caMmon cTapor u camor monoaow JlyHel. B nporpammy
COpEeBHOBaHUA BXoAUT HabnoaeHne kak MoXHO 6onee TOHKOro cepna
JlyHbI 1 HabnoaeHre cepnoB cTapor U MonoAown JIyHbl C HAUMEHbBLINM
WHTEepBanom mexay Humu. Ecnu B aumHee HoBonyHue JlyHa okasbiBaeTcs
ceBepHee IKNUMTUKKU, a CaMO HOBOMYHUE MPOMCXOaUT B CEPEeNHE HOYN,
Mbl MMeeM 3amMeyaTenbHbI WaHC NobuTb pekopa.

Ha cerogHsWHWI AeHb pekopAHbIA BO3pacT camon Monogon JlyHbl
coctaBnseT 13.5 yacos, a NPOMEXYTOK Mexay HabrrogeHAMM CTapon K
mMonogomn JlyHel - 35.7 yacos.

doTorpacdmpoBaHue JlyHbl Yepe3 GUHOKIb U NOA3OPHYIO TPYOY

Mpu xenaHmmn, MOXXHO NONbITaTbCS cAenaTb CHUMOK JlyHbl Yepe3 GUHOKITb
NN Noa3opHyto Tpyoby.

Ecnu npegnonoxuTs, 4To choToannapar - 370 rnas, To, NPUCTaBUB €ro K
oKynsapy 6MHOKNS, Mbl MONPOCTY YBENNYUM “BUOUMBIE” UM pa3mepbl
061BbeKTa, YTO PaBHO YBEMUYEHUIO 9KBUMBANEHTHOrO (POKYCHOrO PacCTOsHUSA
obbekTnBa potoannaparta. Npun 3TOM, SKBUBANEHTHLIV AMamMeTp
obbekTnBa (poToannapaTa yBenuyuTca 4o AnameTpa obbekTnsa GUHOKNS
(mog3opHon Tpybbl, TENECKOMNA).

Taknm obpasom, 3KBMBaNEHTHOE DOKYCHOE PacCTOSIHME TakoW CUCTEMBI
MOXHO paccynTaTb, YMHOXMB (hOKYCHOE paccTosiHne obbekTMBa Ha
yBernuyeHne NHCTpyMeHTa.

K npumepy, npuctaBumB K okynsipy 6uHokns 7x50 dpoToannapar co
LWTATHbIM 06bekTUBaM (POKycHoe paccTosiHne 60MM) Mbl MONYy4UM
3KBMBANEHTHOE (POKYCHOE paccTosiHne cuctembl 420MM, KOTOpoe AacT



nsobpaxeHue JlyHbl Ha HeraTuBe AMamMeTpoM 4MM.

C Taknm mMacwTabom MOXHO CHUMATb YacTHble hasbl MyHHbIX U
COMHEYHbIX 3aTMEHUM.

Tpy6a "TypucTt-3" ¢ yBenumyeHnem 20 kpaT gacT Npu TEX Xe YCrOoBUSIX
3KBMBaneHTHoe hokycHoe pacctosiHue 1200mMMm n JlyHy Ha HeraTuee
pa3smvepom 12 mm. Ecnmn nepeHacTpouTb 000paumnBatoLLyo CXemy Ha
yBenuyeHune 60 kpaT, MOXHO NOMy4nTb BTpoe Gornblume pa3mepbl JlyHbl Ha
HeraTuBe.

C 6onblUIMMM yBENMYEHNSMU MOXHO CHUMmaTb JlyHy B dhasax, 6rmskux K
nonHonyHuio. B 3aBucnmocTu oT hasbl 1 yBeNnYeHUs, NnpyM CbeMke Ha
NNeHKy (Unn Ha UngpPoBYO Kamepy) ¢ YyBCTBUTENbHOCTLIO 400eq
notpebytoTca akcnosmumm ot 1/30 go 1/8 cek.

Ona cbemkn JlyHbl Npu Manbix gasax, notpebytoTca akcnosnumm 1c mn
bonee, 4To 6€3 NPUMEHEHUNS YACOBOIO MEXaHM3mMa Bbl30BET CMa3biBaHNE
n3obpaxeHue.

Bo nsbexaHue Tpscku, nyylle BCEro XeCcTKO 3akpenuTb dhoToannapar v
O1HOKNb (MoA3opHyto Tpyby) Ha obwen nnatdopme, Hanpumep, haHepHon
aocke. YTobbl yBENMYNTL KONMYECTBO BUAMMBIX HA CHUMKE AeTanen,
MO>XHO BOCMOSb30BaTbCA ONTUYECKNM 3yMOM LMdPOBOro ootoannapara.
MprMeHeHne eCcTKOoro WTaTuBa U TPpoCcKKa YBENUYMUT LLIAHCHI Ha YCNeX.
BoobLue roBops, Takum ob6pa3om yaobHee CHMMATL C 3epKanbHON Kamepom
UnNu undpoBbLIM hoToannapaTom, MOCKOMbKY MOXHO NPON3BOAUTb
(hOKYCUPOBKY M HABOAKY B peanbHOM pPexXumMe BpEMEHN.

Ckopee Bcero, ¢ NepBOro pasa y Bac HMYero nyTHoOro He nony4utcsd. Ho,
NPOSIBMB AOMKHOE YNOPCTBO, AaXe C TaKMMN CKPOMHbIMW CpeacTBamMu Bbl
MoxeTe JOBUTLCA CamblX HEOXUOAHHbBIX PE3yIbTaToB.

CHumartb JlyHy B Joporon Teneckon nerko. Tem gopoxe v npusiTHee OyayT
ONs Bac XxopoLune CHUMKW, NoyYeHHble "nogpyvyHbiMn cpeactsamm’.



MNnaHeTsbI

To, 4yTo NNaHeTbl OTNINYaKTCS OT 0BbIYHBLIX 3B€3, ObINO U3BECTHO eLue
apeBHUM ermntaHaMm. [NockonbKy NnaHeTbl, B OTAMYME OT 3Be3[, YaaneHsbl
OT Hac Ha 3Ha4YUTENbHO MEHbLLNE PacCTOSIHUSA, UX COBCTBEHHbIE ABMKEHUS
XOpoLUo 3ameTHbl Ha Hebe. Ecnu feHb 3a AHEM oTMeYaTb NonoXeHne
Kakon-HMbyab nnaHeTbl OTHOCUTENbHO COCeQHMX 3Be3[, BCKOPE Bbl
3aMeTuTe, YTO NnaHeTa AencTBuUTenbHO ABmxkeTca. CaMo cnoBo “nnaHeTsb!”
C rpeyecKkoro nepeBoanUTCS CNoBoM “Gnyxaatowwmne”. [lencTBuTensHo, ecnm
AO0CTaTOYHO JOMro OTCnexXunsBaTb ABWXXEHUE MITaHeT Nno HeByY, MOXHO
yBUOEThb, YTO HEKOTOPbIE U3 HUX B OnpedeneHHbii MOMEHT
OCTaHaBNMBAKOTCH U HAYMHAIOT ABVWXKEHUEe B 06paTHOM HanpasreHnn
(monsaTHOE OBWMXEHUE) NO TpaekTopuu, nmetoLen opmy netTnu.

Ha cerogHsawWHWMN AeHb N3BECTHO, YTO BOKPYr Hawero ConHua aABuxyTcs
MoYTW No KpyroebiM opbutam 8 6onblunx nnaHet: Mepkypui, BeHepa,
3emns, Mapc, FOnutep, CatypH, YpaH n HenTyH (nepedncneHo B nopsake
yaanenus ot ConHua). BmecTe ¢ komeTamu, METEOPHbLIMU POsIMU (OCTaTKK
KOMeT) u acteponamu (MHOrMe U3 KoTopbiX, TOT e [MnyToH,
COMoCTaBUMBbI MO pa3MepamM CO CNyTHUKaMy 60MnbLUNX NNaHET) OHK
obpasytoT ConHeyvHyo Cuctemy. [1se nnaHetbl — Mepkypuii u BeHepy,
pacnonoxeHHble kK ConHuy 6nwke 3eMnn , MHorAa Ha3bIBaKT “HUXHUMN.
Bce octanbHble nnaHeTsl - KOnuTtep, CatypH, YpaH, u HenTyH — Ha3biBaloT
“BepxXHUMU” NaHeTamu.

Kennep B Hadyane XVII B ycTaHOBWI, YTO BCE NMNaHETbl ABWXYTCS BOKPYr
ConHua no annuncam, B 0AHOM U3 OOKYyCOB KOTOPbIX HaxoauTcs ConHue
(nepebii 3akoH Kennepa). Takke UM ObINO YCTAHOBMNEHO, YTO 3a paBHble
NPOMEXYTKN BPpEMEHU pafunyC-BEKTOP NriaHeTbl ONUCLIBAET paBHbIE
nnoLiaan cekTopos annunca (BTopon 3akoH Kennepa). O6a atu 3akoHa
onpenensioT ABWKEHNE KaXKA0N NNnaHeTbl B OTAENbHOCTU.

Mepunoabl obpaweHna nnaxeT Bokpyr ConHua T (cugepudeckue nepunoabl)
CBs3aHbl CO CpeaHMMN paccTosHUSAMN nx Ao ConHua a TpeTbUM 3aKOHOM
Kennepa: T.°/T°=a,’/a;’.

BmecTe ¢ 3akOHOM BCEMUPHOTO TAroTeHnsa HetoToHa, Tpy 3akoHa Kennepa
MONTHOCTBIO OMUCHLIBAOT ABWKEHME NMAHET U NX CMYTHUKOB.

B 1772r. 6epnuHckmii actpoHom Q. boas (1774-1826) onybnvkoBan
3MMUPUNYECKYHO 3aKOHOMEPHOCTb paccTosiHUIM nnaHeT ConHevHon
CUCTEMbI, OTKPbITYIO B 1766r. BUTTEHOEpPrckum matemaTnkom U. Tuumycom
(1729-1796).

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

Mpasuno Tuunyca-boas ¢ 4OCTATOYHOW TOMHOCTBIO AaeT PacCTOsIHUSA
nnaHet ot ConHua, BblpaXeHHble B paccTosiHusax 3emnu ao ConHua -
acTpoHoMuyeckmx eguHuuax (1a.e.=149600000km).

Ha paccTtosiHun, cooTBeTCTBYOWEM N=3, B NepBbln AeHb XIX cToneTns
utTanbsaHCcKUn actpoHom [hkosaHHu MNMunauum (1746-1826) oTKpbIN NepBbIi
actepouf - Llepepy. Cenvac B aton obnactn ConHeYyHom cuctembl



pacnonoxeH Lienbli NOSIC acTeponaoB, KOTOPbIA, BO3MOXHO, ABMSETCS
CrneAcTBMEM paspyLUEHNsi paHee CyLleCTBOBaBLUEN TaM NNaHEeThI.
BHyTpeHHVe nnaHeTbl Bcerga BugHel Ha Hebe He ganeko ot ConHua,
nocne 3axoga (Be4epHsis BAANMOCTb) I nepes BoCXoaoM (YTPEHHsIs
BMANMOCTb). MepKypuin Haxoamtca Tak 6nm3ko ot CornHua, 4to
npakTUYeckn Bcerga HegoCTyneH AN Ha3eMHbIX HabnaeHuNn.

Uepes onpeaeneHHbI nepmoa, HasbiBaeMblii CMHOANYECKUM, B3aUMHOEe
pacnonoxeHue 3emnu, ConHua v nnaHeTbl (KOHMUrypawums) noBTopseTcs.
Y HWXHUX NNaHeT pasnuuyatoT YeTblipe KoHUrypauum: HanbdonbLuas
3anagHas 1 BOCTOYHasi anoHrauum (korga nnaHeTa npy HabnwoaeHum ¢
3emnu makcumanbHo yaaneHa ot ConHua), HxkHee coeanHeHne (nnaHeTta
HaxoguTca mexay 3emnen u ConHuem) n BepxHee coevHeHue (nnaHeTa
HaxoauTcsa 3a ConHueM) . Bpems OT BpeMEHU, B MOMEHT HUXHETO
coeguHeHus nnaHeTbl ¢ 3emnu HabngaeTca peakoe ABneHue —
NPOXoXAeHne HKHeN nnaHeTbl no gucky ConHua. Y Mepkypus
npoxoxaeHune no gucky ConHua cnyyaeTcs B Mae 1 Hosibpe yepes Kaxable
7 n 13 ner, a y BeHephbl — B ntoHe u gekabpe ¢ yepegoBaHnem vepes 8 ner,
105.5 roga, 8 net n 121.5 roga (bnwkanwee sBneHne npom3ongeT 6 NoHs
2012r.).

Onoxa anoHrauumn makcumanbHo 6naronpusaTHa Ana HabnogeHus
BHYTPeHHUX nnaHeT. B aTo Bpema Mepkypun yanansetca ot ConHua Ha
yrnoBoe pacctosiHue ot 18 go 282 (B cpeaHem, 22°), a BeHepa — Ha
paccTosiHne 45-48° (B cpeaHem, 469).

B TeyeHune cuHogmyeckoro nepuoga, pasHoro 115,9 cytkam, yrnosown
anameTp aucka Mepkypus meHsietcsa oT 5 go 12”7, a 6neck ot +3m, 4o —2m
(Ha 6 BenuuumH, unu B 100 pas). Y BeHepbl 3a CMHOANYECKUI NEPUOS,
paBHbIn 583,9 cyTkam, yrnoson anameTtp meHsietcs ¢ 10 go 63”7, a bneck —
¢ —2,7m go —4,4m. Nostomy, BeHepa — camblii Apknin 00 bEKT HAa HOYHOM
Hebe nocne JlyHbl.

OO6bIYHO, Hauny4yLwne ycnoBus Be4EepHen BUAMMOCTM HVXKHMX NNaHeT
HacTynartT BECHOW, KOr4a SKNunTMKa no Be4epam MakCmMarnbHO BbICOKO
NogHUMAETCsl Hag ropu3oHTOM. o TeM XXe NpuynHam, Nepuog, HannyuLwen
YTPEHHEN BUAMMOCTU BHYTPEHHMX NAHET NPUXOLAMTCS Ha OCEHb.
KoHdurypaumm y BepXHUX NiaHeT oTrnmMyatTcs oT HUXKHUX. Korga nnaHeta
HaxoauTcsa 3a ConHueM — NponcxoauT coeauHeHne. Anoxy, koraa 3emns
HaxoauTCsa Ha NMUHUK, coepuHsAoLWen nnaHeTy u ConHue, HasbiBaloT
NPOTMBOCTOSAAHMEM. Jdnoxa NPOTUBOCTOSAHUSA Hanbonee yaobHa ans
HabnaeHns1 BepxHMX nnaHeT. Torga OHW BOCXOAAT BEYEPOM, BUAHbI BCHO
HOYb, HAXOOSATCA Ha MUHUMAINIbHOM PacCTOSHUM OT 3eMIn 1 NO3TOMY
UMEIT MakcumarnbHble YrioBble AnaMeTpbl. Bcneactesne annuntuyHocTH
opbuT NnaHeT paccTosHUSA 40 HUX B MOMEHT MPOTUBOCTOSIHUI MEHSIOTCS.
OcobeHHo 3ameTHO 31O pasnuume ansa Mapca: ot 0,37 a.e. go 0,677a.e.!
MpoTtnBocTosiHua Mapca ¢ pacctosiHnem go 3emnu meHee 0,4a.e.
HasblBalOT BeNUkMMU. Bo Bpemsi Benunkux npotusoctosiHiin Mapc nmeet



HambonbLnii yrnosow avameTp — 26” u 6neck (-2,6m). Benukune
NPOTUBOCTOSAHMA Mapca noBTopstoTca Kaxable 15-17 ner.

B npowuniom Beke ObINo yCcTaHOBMEHO, YTO nnaHeTbl Mepkypuin, BeHepa,
3emnsa n Mapc umetoT TBeEpAY NOBEPXHOCTb U HEGOoNbLUNE AMaMETPbI,
Torga Kak y ocTanbHbIX MaHeT AnaMeTpbl 3HAYUTENbHO NPEBbLILLAT
3eMHble, a BMECTO TBEpPAON NOBEPXHOCTU - ra3oBbIN okeaH. [oaTomy, no
cBoeli npupoge nnaHeTbl CoNMHEYHON CUCTEMbI Pa3aensioT Ha NiaHeTbl
3€MHOMU rpynnbl U NAaHeTbl-MUraHThbl.

Mepkypun

Mepkypuii Tak 65M3ko pacnonoxeH k ComHLy, YTO NPakTUYeCKN HEe UMeET
aTMmocdepsl. Ero ganametp - Bcero 0,383 anametpa 3emnu, a macca —
0,055 macc 3emnu. MNepuopa BpaleHns Mepkypus BOKpyr ocu - 58,65
3eMHbIX IHEW, YTO COCTaBNSAET TOYHO ABe TpeTu ero nepmnoaa obpalleHus
Bokpyr ConHua, paBHoro 87,97 aHel. [103TOMy CONHEYHbIE CYTKWN Ha
Mepkypuu gnatca 176 gHen, unn poBHa ABa MEPKYPUaHCKUX roaa.
Temnepartypa Ha ero noBepxHoctu gHem +430°, Houbto -180°. Y Mepkypus
HeT CNYTHMKOB, a Cam OH CO CTOPOHbI OYEHb HAaNOMWHAET CNYTHUK 3emMnu -
Jlyny. B otnu4dne ot JlyHbl, ycbinaHHasa KpaTepamu noBepxHOCTb Mepkypus
He gocTynHa HabnogeHnam ¢ 3emnu. YTobbl HakTU NNaHeTy Ha ooHe
BEYEPHEWN UMW YTPEHHEN 3apu NMPUXOOUTCSH HABOLAMTLCS MO KOOpAMHATaM,
KOTOpble MOXHO paccyMTaTb B NporpaMmmMax-nnaHetapusx. Bcnegcteme
Manbix yrnosbix pasmepos (5-12”) ana HabnoaeHns Mepkypusi
noTpebytoTcst MakcUmarnbHO BO3MOXHbIE yBENUYEHUs. B ManeHbkne
WHCTPYMEHTbI AUCK NNaHeThbl byaeT HabnogaTbca Ha npegene
paspeLueHust. NMoaTomMy, B MOA30PHYIO TPYOY MOXHO yBMAETb TONBbKO dhasbl
Mepkypwusi.

BeHepa

OdvnameTp nnaHeTbl NOYTU paBeH 3EMHOMY
(0,95 gnametpa 3emnn) , a Macca BeHepebl
paBHa 0,815 macc 3emnu. lNnaHeTa
BpaLlaeTcs BOKpYr cBOen ocu B 06paTtHOM
Nno cpaBHeHWo ¢ 3eMnen HanpasneHun ¢
nepuoaom 243,16 cyt. [oa Ha BeHepe
annTca 225 3eMHbIX AHEN, a CONHEYHbIe
cyTkn — 117 gHen.

Ha CHMMKOB C MeXNnaHeTHbIX CTaHLMN
BeHepa oTganeHHo HanoMuHaeT 3emnio.
Kak n 3emns, BeHepa okpyxeHa nnoTHOWm
aTmocdepon. OgHako, cocTaB aTtMocdepbl BeHepbl CUNbHO oTnMyaeTcs
OT 3eMHoro: 97% yrnekucroro rasa, 2% asota, 0,01% kucnopoga u 0,05%
BOASAHbIX NapoB. [NoTHOCTE aTMocdepbl Y MOBEPXHOCTM BeHepbl
npesbiwaeT 3eMHyto B 70 pas. Bcneacteue napHMkoBoro adpdpekTa,




BbI3BAHHOIO aTMoCcdepon 13 yrnekUcnoro rasa, HUWKHUe crnou atmocdepsb!
nnaHeTbl HarpeTbl 0o Temnepatypbl +470-480°. C Buay “3emMHble”, obnaka
BeHepbl Ha gene coctodaT ua kanenek 80% cepHon KUCNOTbl C NpUMecsamMm
COegUVHEeHUI xropa.

Ycnous HabntogeHns BeHepbl noBTOpstoTCS Kaxable 584 gHaA (5
BEHEPUAHCKNX CONMHEYHbIX cyTOoK). [MoaToMy, kaxabin pa3 BeHepa
OKasblBaeTCcs NOBEpHyTa k 3emre ogHMM 1 TEM XKe NosnyLapuem.
EcTecTBeHHbIX CNyTHUKOB Yy BeHepbl HeT. MNMnoTHas atmocdepa NOCTOSTHHO
CKpbIBaeT OT 3eMHOro HabnaaTenst NOBEPXHOCTb NnaHeTobl. [loaTomy,
Kakue-nnbo aetanun atmocdepbl BeHepbl AOCTYNHBI HAGMOAEHWAM NKLLb B
WHCTPYMEHTBLI C AMaMeTpoM 06bekTMBa He MeHee 100MMm.

Tem He meHee, faxe B OBUHOKIb B MOMEHT HWKHEro coeamHeHns BeHepbl
MOXHO yBUaeTb ee dasbl. MIHTepecHO HabnwaaTth, Kak NnoTHas
aTMocdepa nnaHeThbl Bbi3biBaeT 3PGEKT yaNMHeHus “poros”
BEHEpPMaHCKOro mecsua.

Ewe ogHO nHTEpecHoe siBneHne, cBa3aHHoe ¢ BeHepon n gocTynHoe
HabnaeHusiM B HebomnbLUME MHCTPYMEHThI —poxoxaeHe BeHepbl no
ancky ConHua. Ha Haw Bek Bbinano gpa Takux codbitus: 8 noHsa 2004r. n
6 noHsa 2012r.

Ycnosus HabnogeHne 3Toro SBneHns 0aNHaKoBbI C HabnoaeHNam
ConHua: NNoTHbIN 06BEKTUBHBIN PUNBTP U NPESOCTOPOXHOCTU Neperpesa
NUH3 1 CnyYanHoro HabnaeHnsa HesaluLeHHbIM rnasoM. Jlydlle Bcero
HabnogaTb ABNEeHWe Npy NOMOLLM NPOEKUNOHHOro 3kpaHa. B aTom cny4yae,
MOXET OKa3aTbCs MOfe3HbIM U OObIYHbIN BUHOKIb.

Mapc

Mapc — niobrmas nnaHeTa Yyenose4vecTsa.
Teneckonunyeckne HabnogeHnss Mapca
npoBogATCs yke bonee 4ByX BEKOB. 3a
nocnegHue copok net Mapc nccnegosanu 16
KOCMUYECKMX annapaToB. Tem He MeHee, Mbl
3HaeM O HEM He CTOJSIb MHOrO, CKOMbKO
XoTenoch Obl.

Mapc obpaliaetcs Bokpyr ConHua no
opbuTe co cpeaHum pagnycom 1,52 a.e. ¢
nepuogom 687 cytok. Macca Mapca
cocrtasnsieT Bcero nuwb 0,107 maccel 3emnu, a paguyc — 0,56 paguyca
3emnu. MNnaHeTa genaeT NonHbIi 00OPOT BOKPYr CBOEN ocu 3a 24,62 yaca.
ATMocdepa nnaHeTbl cocTouT Ha 95% m3 yrnekncnoro rasa. OcranbHble
anemMeHTbl cocTaBa atMocdepbl — a3oT (2,7%), aproH (1,6%), kucrnopop,
(0,13%), moHokeug, yrnepoga (0,07%) n BogsaHowm nap (0,03%).
ATMOCepHOe faBrneHne Ha NoBEPXHOCTM NnaHeTbl B 158 pa3 MeHbLue
aTMocdepHoro aaeneHus Ha 3emne. TemnepaTtypa Ha MOBEPXHOCTH
Mapca meHsieTcs OT akBaTopa k nontocam ¢ —10° go —1002 n coctaBnsieT B




cpeaHem -70°.

Ha nonsipHbIx Wwankax, COCTOSALLMX U3 CYyXOro nbaa (3amep3uni
yrneKk1cnbli ras), obinv o6HapyxeHbl HebonbLune 3anackl BoAbl.
McnewpeHHas kpaTepamum noBepxHOCTb Mapca nokpbiTa KAMHAMMW U MbISHO.
KpacHoBaThIll OTTEHOK el NpuaaeT okcup, xxenesa (pxaBunHa). Ha Mapce
€CTb pycrna BbICOXLUMNX PEK, O NPUPOAE KOTOPbIX MOKa HNYETO HE N3BECTHO,
OrpOMHbIe TPELUMHbI 1 AonuHbl (JonmHa MapuHepoB), camblli KPYMHbIV
BynkaH B ConHeyvHon cucteme — Onumn (Belcota 30Km).

[iBa ecTtecTBeHHbIX cnyTHUKa Mapca — ®oboc (22x30km) 1 [erimoc
(12x15km) He gocTynHbl HAbNAEHNAM B NIOBUTENLCKNE UHCTPYMEHTI.
Mapc siBnsieTcs O4HUM U3 caMbliX TPYAHbIX 06GBEKTOB A58 HabnoaeHWI B
HebonbLUne NHCTPYMEHTbI, MOCKOMbKY €ro yrnoBble pasmMepbl AaXe B 3Moxy
BENMKMX NPOTUBOCTOSIHUI He NpeBbiwatoT 26”. HabniogeHne Mapca B
OMHOKNb BoobLLE He LienecoobpasHo, a YTobbl XOTb YTO-TO YBUAETbL Ha
MOBEPXHOCTU MMaHeTbl, yBeNMYeHne NoA30pHON Tpybbl AOIMKHO ObiTh He
mMeHee 50 kpar.

XOpoLwo 3aMeTHbl Ha AWNCKe NnaHeTbl NONSAPHbIE LWanku, pa3mep KOTOpbIX
MEHsiIeTCH B 3aBUCUMOCTM OT ce3oHa. MiHorga toxxHasa nongpHas warka
BOODOLLIE MCHe3aeT Ha HEKOTOPOE BPEMS.

Ha sipkon noBepxHOCTU HabnoOaTCA TEMHbIE U CBETMblIe 06pa3oBaHuUs.
WHorga, B ce30H nbinesbix 6ypb, AeTany Ha NOBEPXHOCTU “pa3mblBatoTCS”.
Co BpemeHeM, TeMHble 0Bpa3oBaHus Ha noBepxHocTn Mapca HEMHOrO
MEHSTCH. JTO ABMNEHME CBA3AHO C BbIBETPMBAHNEM - NEPEHOCOM
BeLlecTBa BCNneaCcTBUE CUTTbHBIX BETPOB.

Bonee getanbHble HabnwaeHns Mapca BOCTYMHbI MIHCTPYMEHTaM C
anameTpom obbekTuBa He meHee 100MM 1 yBennyeHnsamm ot 200 kpar.
Llenecoobpa3sHo npu 3TOM MCMNOMb30BaTh CBETOMMUIBLTPLI — XKEMTLIN,
KpacHbIN, CUHWIA 1 3eneHbIn. Yepes HMX Ha Mapce nHorga MoXHO yBuaeTb
obnayHble obpa3oBaHust - 6enble, XXenTblie U CMHME obraka.

lOnuTtep

OT0 camas nHTepecHas u
JocTtynHasa ansa HabnwogeHui B
HebonbLIne NHCTPYMEHTLI NNaHeTa
ConHeyHon cuctemsbl. Kak n Mapc,
OnuTep gOCTaTOYHO XOpOLLO
N3y4eH npu nomoLun 6
aBTOMAaTUYECKMX MEXMITAHETHbIX
CTaHUWIA 1 TENEeCKOMNYECKNX
HabntoaeHun ¢ 3eMnu.

KOnuTep - camas 6onblias nnaHeTa
ConHeyHon cuctembl. [JuameTp
KOnutepa B 11,2 pasa npeBblliaeT 3eMHON, a Macca B 317,7 pasa bonbLue
maccbl 3emnu. NnaHeTta genaet obopoT Bokpyr ConHua 3a 11,86 3eMHbIX




Puc.10. KOnutep ¢ ranuneeBbiMU CNYTHUKAMK, Kak OHW BUOHbI B CUIIbHYHO MOA30PHYIO
Tpy6y unu HebonbLuon Teneckon ¢ yBenuyeHvem 100x. ®oTo aBTOpa.

net no opbute co cpegHUM pagmycom 5,2 a.e.

BHyTpeHHss1 YacTb nnaHeThbl BpawaeTcs ¢ nepunogom 9,93 vaca, Toraa kak
BHELUHSS, Buanmas ¢ 3emMnu yactb atmocgepsbl Bpallaetca obictpee (9,84
yaca). Bcrnepctue GbICTPOro BpalleHust NiiaHeTa MMeET CNIIOCHYTYHO
annuncounganbHyto chopmy. [NonapHeIn paguyc nnaHeTbl Ha 6,5% MeHbLue
3KBaTOPMANbLHOrO.

Atmocoepa HOnutepa coctout n3 sogopoaa (90%), renusa (10%), metaHa
(0,3%) 1 ammmnaka (0,03%). BHewwHuin cnon aTmocdepbl npocTupaeTcs B
rny6b o 10000kM. Huxxe BogoOpoa HaxoaMTCs B XXMAKOM COCTOSIHUM,
HanOMMHaloLLEeM NO XapakTepucTUkaM pacnnaBrneHHbIn meTann. [Noatomy,
KOnuTep umeeT camoe MOLLHOE MarHMTHOE Nosie Cpeaun nraHeT
ConHe4yHon cucteMmsl, npeBbiwatowee 3emHoe 20000 pas.

Haxe B HebonbLUIyO NOA30PHYO TPYDY BUAHO, YTO Anck KOnuTepa
nepeceYyeH, Kak MUHUMYM, OBYMSI TEMHbIMM NOJIOCaMU, @ NOSISPHbIE
obnacTn 3aMeTHO CBEeTIIee OCTalbHbIX y4aCTKOB M1aHEThI.

Mpn BnaronpuATHbIX YCroBusaXx, Ha ancke KOnutepa MOXHO 3aMeTuTb 0 9



CBETIbIX N TEMHbIX 30H, KaXXOaA U3 KOTOPbIX UMEET CBOW COBCTBEHHbLIN
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Puc. 11. Cuctema nonoc B atmocdepe Konutepa.

HOKOY 3-H0ro-toxH. ymepeHHas 3oHa, KOY3-KOxH. ymepeHHas 3oHa, FOT3-HOxH. Tponuyeckas
30Ha, 33-akBaTopunanbHas 3oHa, CT3-CeB. Tponuyeckasi 3oHa, CY3-CeB. ymepeHHasi 30Ha,
CCY3-CeBepo-ceB. ymepeHHas 30Ha, FOMO-HOxH. nonspHas obnacte, FOIOYM-HOro-toxH.
ymepeHHbI nosic, KOYT-KOxH. ymepeHHbI nosc, KO3Mo — KOxH. aKB. nosic (pacn. 1oxHee),
KO3IMc- KOxH. akB. nosic (pacn. ceBepHee), AN — Ok. nomnoca, C3lMo — CeB. 3KB. Nosic
(pacn. xHee), C3lMc — Ce.. akB. nosic (pacn. ceBepHee), CYI — CeB. ymMepeHHbIii Nosic,
CCYTI -CeBepo-ceB. ymepeHHbin nosic, ClNO — Ces. nonsipHasa obnactb, BKIN — bBonbLuoe
KpacHoe lMNaTHO

nepvog BpalleHus (o1 94 55m 5¢, o 94 55m 54c¢).

“BusnTtHas kaptouka” KOnutepa — bonboe KpacHoe MaTtHo (13000 x
40000 km). OHo HabnopaeTca ¢ 3emnun yxxe 6onee 200 net. 3a 310 Bpewms,
Bbonbwoe KpacHoe MNaTHO ymeHbLIUITOCH B ABa pa3a. LiBeT un bopma atoro
obnayHoro obpasoBaHus B atmocdepe Konutepa nepmoamyeckn
MeHsieTca. Bpems ot BpemeHn B atmocdepe KOonntepa HabnogatoTcs
apyrue nopobHele obpasoBaHus, Hanpumep, bonbLuoe benoe MartHo.
[axe B HebGOMNbLLOW BMHOKNb MOXHO HabnaaTe YeTbipe APKMUX CYTHUKA
Onutepa — Mo, Eepona, MNaHumeq n Kannucrto, oTkpbIThix Manuneo
Fanuneem n NO3TOMy Ha3blBaeMbIX “ranuneeBbiMn’. Bugnmele 3se3gHble
BENMUYUHBI 3TUX CNYTHUKOB PaBHbI COOTBETCTBEHHO 5 M, 5.3 m, 4.6 m, 1
5.6m, yrnoeble paguychkl opout — 2°18”, 3'40”, 5’5" n 10’18”, cnHoanyeckune
nepuoabl opout — 1cyt 18.54, 3 cyt 13.34, 7 cyT 4.04, 1 16 cyT 18u.
[wameTpbl cnyTHMKOB, cooTBEeTCTBEHHO, 1.05, 0.9, 1.52 1 1.38 gnameTpa
JlyHbl, @ maccbl — 1.21, 0.66, 2.02 1 1.44 macchbl JlyHbl. Boobuie roBops, Ha
cerogHsilHMIM aeHb y KOnutepa oTkpbITO 28 CNYTHUKOB.



Puc. 12. Asnenus B cucteme KOnutepa.

1 — 3anagHas anoHrauus, 2- CNyTHYK CKpbiBaeTcs 3a auckom tonutepa, 3 — CrnyTHUK
nokasblBaeTCs U3-3a ANCKa NnaHeTbl, 4 — CNyTHUK NonagaeT B TeHb, OTOpackiBaeMyio
nrnaHeTon (3aTMeHne CnyTHUKA), 5 — CNYTHUK BbIXOAWUT 13 TeHn KonuTepa, 6 — BOCTO4Has
3MOHraums, 7 — BCNyTHWK BCTyNaeT Ha AWCK NnaHeTbl, 8 — Ha AWCKe NosiBMAeTCs TeHb
CNyTHUWKa, 9 -CNYTHUK HAYMHaET CXOAUTL C Aucka nnaHeTbl, 10 — TeHb CMyTHWKA BbIXOAMWT C
aucka Konutepa

MonoxeHunsa ranuneeBbiX CMYTHUKOB OTHOCUTENBHO Aucka tonuTtepa
NMOCTOSIHHO MeHsItTCS. Bpemsa oT BpemeHu moxHo Habnoaatb
NPOXOXXOEHWE TOrO MITM UHOTO CMYTHMKA M ero TeHW MO OUCKY MIaHeThI,
NCcYe3HOBEHME CNyTHMKA B TeHM KOnutepa (3aTMeHue cnyTHMKaA),
NCYE3HOBEHME CNYTHMKA 32 AUCKOM MMaHeThl.

To4Hble NOMNOXeHWs CMYTHUKOB U MOMEHTLI IBNeHui B cucteme tOnuTepa
ny6nukyoTcs B ACTPOHOMUYECKOM KarneHaape-exeroaHmke n MoryT 6biTb
BbIYMCIEHbI B Pa3fnMyHbIX aCTPOHOMUYECKUX MporpaMmmax (Hanpumep, B
AstroLab).

C Hay4yHOM TOYKM 3pPEHUSI MIHTEPECHO TOYHOE onpeaeneHne MOMEHTOB
HaCTynneHusa siBfeHuin B cucteme cnytHukoB KOnutepa. [ns aToro HyxHo
OBa pa3a B AeHb CBEPSITbCH C CUrHanamm TOYHOIO BPEMEHU U OTMeYaTb
MOMEHT HaCTyMNMeHns IBNEHNS C MaKCManbHO BO3MOXHOW TOYHOCTbIO.
Takke LenecoobpasHo NPON3BOAUTL 3aPUCOBKN BUAMMOWN aTMocdephl
KOnutepa Ha cneynanbHO 3aroTOBIEHHOM LLAGNOHE-3MnmMnce ¢ NoNyocsaMm
25Mm 1 23,3MMm.

BcnepacTeue BbICTPOro BpalleHns nnaHeTbl, CTOUT HaYnHATb C 3apUCOBKM
3anagHbIX YacTen ee BUOUMMOro AucKa, a BCS 3apuUCOBKa He J0MKHa
npesbiwaTb 10-15 MUH.

MoxHO oLeHMBaTb APKOCTb BUAUMbIX AeTarnen atmocdepbl MO YCrOBHOM
LwKarne, B KOTopon 0-ApKOCTb 3KBATOPUarnbHOWM 30HbI, a 6- APKOCTb TEHU
cnyTHuka. CaMble TeMHble NSTHA MOrYT UMETb SIPKOCTb 5, a camble apkune —
1.

PukCMpyst MOMEHTbI MPOXOXAEHNSA OeTanemn Yyepes LeHTparbHbIN
MepuanaH nnaHeTbl MOXHO NMOMbITaTbCA ONpeaenvTb NepUOAbl BpaLlLeHUs!
OTOeNbHbIX aTMOCHEPHbIX 30H.



CartypH

MnaHeTta CaTypH C ero cucTemMon
Konevw, — noxanym, cambli
HeOobbIYHbIN 06BHEKT 3BE3HOMO
Heba. Ero macca B 95,16 pa3 u
3KBaTOpManbeHbIN pagunyc B 9,4
pasa npesblllaloT 3EMHbIE.
MonsipHbIn pagnyc CaTypHa Ha
10% MeHbLUEe 3KBaTOpUansHoro.
["og Ha nnaHeTe anutca 29,42
net. bonblas nonyock opbuThI
CartypHa — 9,55 a.e.

CoctaB atmocdepbl CaTtypHa mano otnunyaetcs oT KOnutepa: 97%
Bogopoaa, 3% renud, 0,5% metaHa u 0,01% ammumaka.

Konbuo CatypHa, oTkpbiToe B 1656r. X. INovireHcom (1629-1695), Ha gene
npeacTaBnseT coboun cucTemy 13 7 Komnew, U3 KOTOpPbIX TOMbKO TpU
OOCTynHbl HabnaeHnsm B nobutenbckue Teneckonsl. Konbua A n B
pasgeneHbl YeTKUM TEMHbIM NPOMEXYTKOM, OTKpbITbIM B 1675r. [.
Kaccuhun (1625-1712) un HasBaHHbIM “generHvemM KaccuHun”. CpeaHee
konbLo B siBnaeTca cambim ApkuM. BHyTpeHHee, camoe TemHoe konbLo C,
TakKe Has3blBaeMoe KpenoBbIM, MOYTU HE JOCTYNHO HabnogeHusam B
Marnble UHCTPYMEHTbI. BHelwwHue v BHyTpeHHne pagnycel koneu A, B u C
cooTBeTcTBEHHO paBHbl 138000 n 120000 km, 116000 1 90000 km, 89000 n
72000 Kkm.

YcTaHoBneHo, 4To kornbua CatypHa COCTOST U3 nbAa.

Ha cerogHsiwHui geHb y CaTypHa obHapyxeHo 30 cnyTHMKoB. 3 Hux
Tonbko TutaH (8.4m) goctyneH HabnwgeHnam B HebonbLune
WHCTPYMEHTBI.

Kaxpable 378 aHel 3emnsa goroHseT CaTypH. [NoaTtomy, kaxabii roq
npoTuBocTosAHne CaTypHa HauYMHaeTCs Ha ABE Heaernu nosxe.

Haunbonee nHtepecHo HabnoaeHne koney CatypHa. Vx npucytcTeune
MOXHO OBHapYXWUTb 1 B MPU3MEHHbIM OUMHOKMb. B onpegeneHHyto anoxy
KomnbLa BUAHbI 0COBEHHO XOpOLLO, a MHOT4A OHW CTAHOBATCS K Ham
pebpom n coBcemM He BUAHBI.

LLlenb KaccuHu Ha npegene 3ameTHa B 50-60mMM nof3opHble TpyObl. B
70MM MHCTPYMEHT ¢ yBenuveHnem 50-60 kpaT wenb Kaccuum
HabntogaeTcs nerko.

Kak n Ha lOnutepe, B 4OCTAaTOYHO KPYMHbIE TENECKONbI C AuamMeTpoMm
obbektnBa 100-150MM Ha ancke CaTypHa MOXHO YBUOETb TEMHbIE U
cBeTnble Nonockl. Bpemsi oT BpemeHn B aTMocepe NosaBnstoTCa KpynHble
CBeTNble NATHA, AOCTYNHbIE HABMNAEHNSIM, Kak MUHUMYM, B 70MM
WHCTPYMEHT.

CambIMU JOCTYMHBLIMU, U B TO XXe BpeMsl, LeHHbIMU SBNA0TCA HabniogeHns




NOKPbITUA APKKX 3Be34 KonbLuamu CaTypHa. B MOMEHT NOKpbITUS HYXXHO
OLleHMBaTb SIPKOCTb 3BE3Abl METOAAMMU, MPUMEHSIEMbIMY A5 HaboaeHN
nepemeHHbIX 38e34. MNpeaBapuTenbHO, MPY MOMOLLM KOMIbIOTEPHBIX
nporpamm-nraHeTapues XenaTesibHO NOAroTOBUTb KapTy OKPeCTHOCTeN
nraHeTbl C yKa3aHuem BUAMMoro Griecka 3sesg,.

YpaH u HenTtyH

OkBaTopmanbHbI pagnyc YpaHa B 4 pasa
6onblue paguyca 3emnu, a macca B 14,54
pa3sa 6onble macchl 3emnun. CpegHui
paguyc opbutbl NnaHeTbl — 19.22 a.e.,
nepuog obpatleHusa coctaenget 83.75
3eMHbIX roga. YpaH 6bin oTKpbIT
Yunsamowm Nepwenem B 1781r. [Byms
rogamu no3xe OH e OTKPbIN ABa BHELLHUX
cnyTHuKa nnaHeTbl — O6epoH n TutaH.
CerogHs Ham U3BECTHO O CyLLEeCTBOBaHMM
y YpaHa, Kak MUHUMYM, 21 cnyTHUKKa.
ATmMocdepa nnaHeTbl Ha 83% cocTouT U3 Bogopoaa, Ha 15% n3 renua u
Ha 2% wu3 MeTaHa. IHTepeCHOo, YTO OCb BpalleHnss YpaHa HaknoHeHa K
nnockocTn opbuTel Ha 98°. BpallaeTcs nnaHeTa ¢ cambiM GonbLINMM cpean
nnaHeT-rmaHToB nepuogom — 17,24 yaca. [oatomy, nnaHeTa CntoCHyTa
nuub Ha 2,3%. 3emMna HacTuraeT YpaH kaxable 370 gHen.

HenTyH B 3,88 pa3a 6onblie un B 17,44 pasa maccusHee 3emnu. OH
asuxetcs Bokpyr ConHua no opbute ¢ paguycom 30,11 a.e. u nepnogom
163,7 roga.

CocTaB atmocdepbl NnaHeTbl NOYTK CXO4eH ¢ YpaHoM: 79% BOAOpOAa,
18% renusa n 3% meTaHa. HenTyH 6bin OTKPLIT “Ha KOHYKKe nepa”
WoraHHom Manne n NeHpuxom g’Appectom B 1846r. 6rnarogaps
BblUMCIIEHNAM MaTemMaTukoB [xoHa Koyya Agamca n YpbaHa Jle
Beppbepa. Heckonbkumn Hegensmmn noaxe Yunbam Jlaccen oTkpbin
caMblil KPYNHbIN cnyTHUK HenTyHa — TpuToH. Ha cerogHsAWHWA AeHb y
HenTyHa oTKpbITO 8 CNyTHMKOB. 3emna HacTuraeT nnaHeTy kaxable 367,5
OHS (exerogHo Ha 2 oHSA Nno3xe).

Mockonbky BUANMBIE YINOBbIE pa3Mepbl YpaHa B MPOTUBOCTOSIHUM He
npesbiwatoT 47, a y HentyHa — 2,3” , yBuaeTb kakne-nmbo geTtanu Ha
NMOBEPXHOCTAX ATUX NNaHeT B HebonbLUME UHCTPYMEHTbI He
npeacTaBnseTcs BO3MOXHbIM. Pa3Be 4To, B 4OCTAaTOYHO KPYNHbIEe
WHCTPYMEHTbI (He MeHee 70MM) ¢ BOMnbLLMM yBENMYEHNEM (He MeHee 60-
80 KpaT) nHoraa ygaeTcs pasnuyunTb ANCK YpaHa, UMeoLLni B
3aBMCMMOCTM OT 3peHus HabngaTens cMHeBaTbIA MU 3eMeHOBaTbIN
uBerT.

B npoTtuBocTOsiHMM YpaH umeet brieck 5,4m, a HentyH — 7,6m. Noatomy,
OTbICKaTb NMaHeTbl HA Hebe MOXHO TOMNbKO NPY NOMOLLM 3BE3HbIX KapT U




acTPOHOMMYECKOIo KaneHaaps Unmn KOMMNbTEPHOro nraHeTapus. 3a roa
YpaH cMeLlaeTcsa Ha 4-5%, a HenTyH — Bcero Ha 2°.

Bpemsi oT BpemeHuM pacyeTHbIn 6eck nnaHeT MeHsieTcs, YTo, No-
BMAMMOMY, BbI3BaHO MOSIBIIEHNMEM KPYMNHbLIX 06pa3oBaHmMii B aTMocdepax
nnaHeT. NoaToMy, UMEET CMbICH BPEMSI OT BPEMEHM NMPOU3BOAUTL OLIEHKY
6recka nnaHeT MeTodamu, UCNOoNb3yeMbIMWU NPU HabnaeHNSIX
nepemeHHbIx 38e3a. [ns atoro 6yget noneaHbiM 0BblYHbIA GUHOKb.
ConHue

BcrnencTtBue KonoccarnbHOW yaaneHHOCTM OT Hac Bce 3Be3/bl BbIMMSAsT
ToYKamu B Teneckon noboro AnameTpa, kakoe 6bl GonbLIOe yBENNYEHNE
Mbl HE MOCTaBUIN.

Ho Mbl Bcerga nmeemM NpekpacHyto BO3MOXHOCTb U3YdYnUTb 3BE34Y C
6rm3Koro paccrosiHus, Habnogas Hawe ConHue. Begb ConHue - psigoBas

Puc.13. CnokoviHoe CorHue, KakuM OHO BMOHO Yepes 3alUTHYIO NNEeHKY B NOA30PHYI0
TpyOy unu HebonbLIoW Teneckon ¢ ysenmyeHnem 60x. NioHb 2006r. doTo aBTOpAa.



3Be3fa (KenTbl Kapnuk) Hawlen ManakTukn, KoTopasa pacnonoXxeHa OT Hac
Ha paccTosaHum Bcero 149,6 MnH. kKM, 4yto B 350 Thica4 pa3 Grvke camon
onwxkanwen kK Ham 3Be3apl NMpokcuma LleHTaspa.

Mbi Bugum amck CornHua HeBOOPY)KEHHbIM Ma3oM, a MHorga (Bo BpeMmsi
3axoga unm Bocxoga ComnHua), MoxeM yBuaeTb 6e3 kakmx nmbo
WHCTPYMEHTOB 0C060 KpyrnHble 06pa3oBaHNSA B ero BEPXHUX CIIOSIX
(dboTochepe).

Ewie B ApeBHME BpeMeHa noan 3ameTunm TeMHble NaTHa Ha ConHue n
cunTanu ux npeaBecTHukamm 6eacteui. Jinwb B 1610r. BENMKUN
uTanuaHckui ydeHbln Mlanuneo Manunen Bnepsble 3acmkcmposan B
MOCTPOEHHbIV UM Teneckon Hanudmne Ha ConHue nateH. OTKpbITHE
ranvnes paspywunno noaaepXxusaemMoe B TO BPEMS LLEPKOBLIO
YTBEPXAEHUE O YACTOTE U coBepLueHcTBe ConHua 1 NOMoXuo Havasno
€ro uccriegoBaHusIM.

CerogHsi Mbl 3Haem o CorHue yxe OCTaTO4YHO MHOro. Ham nssecteH
WCTOYHUK CTOMb NPOAOSPKUTENBHOrO “ropeHmns” Hallero AHeBHOro ceeTuna
- peakuuun S4epHoro cMHTe3a BoAopoaa B renvi, B pesynbtaTte 4Yero
BblAensieTca KonoccanbHas sHeprusi. Mbl 3HaeM UCTUHHBIE pa3mepbl U
maccy ConHua. OuameTp ConHua paseH 1390600 kv (109 guameTpos
3emnu), macca coctasnsiet 1,99x10% r, unu 333434 macc 3emn.
Temnepatypa noBepxHocTHoro crosi ConHua (doTtocepsbl) cocTaBnsaeT
npumepHo 6000 rpagycos, Toraa kak B LeHTpe ConHua, noa AencTBUeEM
KoroccanbHOro AaBneHusi, Temnepatypa gocturaet 160 MiH. rpagycos.
B3arnaHys Ha ConHue B NoA3opHyto Tpyby, Ha 06bekTuB (He okynsp!)
KOTOPOW 3aKpensieH NMoTHbIA TEMHbIV CBETOUILTP (K MpUMepy, 13
TEMHOrO CTeKIa OT OYKOB Af1sl CBApKK), Mbl MOXXEM YBUAETb COMHEYHbIE
nsaTHa. OHM UMEKOT pasnuyHbIe pasMmepbl, HepeaKo NnpeBbillaoLLee
anameTp 3emnu. [NaTHa 0Opa3yoTcs Ha MecTe BbIXxoAa U3 MyOMHHbIX
cnoes TPyOOK MarHUTHOro Nosns, 06pa3oBaBLUNXCS BCEACTBUE ABMXKEHUS
WMOHM30BAHHOIO rasa - nrasmMbl Nog NoBepxHocTbio ConHua.

O1n Tpybkm pactankusaroT ra3 otocdepbl, obHaxasa 6onee xonoaHbIn
cnou ¢ Temnepatypou Ha 1500-2000 rpagycoB MeHbLUe dhoTocepbl.
Mockonbky 6onee xonogHoOe BELLECTBO BbIrMAANT 6onee TEMHbIM, Mbl
Habnogaem Ha ConHue naTHa.

Mockonbky NSATHA NPENATCTBYOT BbIXOAY HA MOBEPXHOCTb NOTOKA 3HEPTUN,
MOYLEro CHM3y, OH NPOPbLIBAETCS PSAOM, B CTOPOHE OT NsATEH. Tak Ha
nosepxHocTn ConHua obpasytoTcs Apkue NaTHa - hakenbl, KOTopble Takke
BMAHbI B HEOOSbLUOW MHCTPYMEHT.

MogHMmasice BBepX, TPYOKM MarHMTHoro nonsi ConHua BbITArMBAKOT 3a
cobo BeLLeCcTBO conHeyHon potocdepbl. B pesynbtate obpasytoTca apkm
BbICOTOW B AECATKM TbICAY KUITOMETPOB - CONMHEYHbIE NPoTyGepaHLbl,
KOTOpble MOXHO HabntoaaTh TONbKO C MOMOLLbIO CNeLnanbHbIX
CcBeTOUNBLTPOB Ha KPak COMHEYHOrO Aucka.

Ecnu xopolo npucmoTtpeTbes, Bca poTocdepa ConHua okasbiBaeTcs He



OZHOPOLHOMN U KaK Bbl COCTOUT U3 OFPOMHOIO KONUYEeCTBa CBETIIbIX
3epHbILLEK - rpaHyI. [lnameTp Taknx obpasoBaHum - nopsigka 700km, a
cpegHee BpeMs XU3HM - OKONo 7 MUHYT. MccnegoBaHus nokasanu, 4to
rpaHyrnbl - 3TO CTpyn bornee ropsyero rasa, KOTopble NOOHMMATCS BBEPX
N OCTbIBasi ONyCKaloTCHA BHM3. Tak Oblfio YCTAaHOBMEHO, YTO MOBEPXHOCTb
ConHua HaxoauTcs Kak 6bl B COCTOSIHUM KMMEHWS!, UM KOHBEKLMMW.
Habrntogasa nonoxeHve NsaTeH Yepes onpegeneHHble NPOMEXYTKU
BPEMEHU, MOXHO yCTaHOBUTb, 4TO COMHLE BpallaeTcsl BOKpYr CBOE OCU C
nepuoaom 27,3 CyTOK o OoTHOLLEeHUo K 3emne (unu 25,4 cyTok no
OTHOLLEHMIO K 3Be3aaM). VI3 HabnoaeHni COMnHeYHbIX NSATEH CTano
N3BECTHO, YTO CKOPOCTb BpalleHusa CornHua He oauHaKOBa Ha pasHbIX
rnybuHax u wmnpoTtax. ITo 3HaumT, 4To ConHue BpallaeTcs He Kak TBepaoe
Teno.

YCTaHOBNEHO, YTO KONMMYECTBO NATeH Ha CornHue yBenuumBaeTcs B
onpegerneHHble rodbl C NepMoguYHOCTbIO B 11 neT 1 cBuaeTenscTByeT O
MOBbILUEHUWN COMNTHEYHOM akTMBHOCTU. XKM3Hb Ha 3emne Bceueno 3aBucuT
ot CornHua v NoBbILLEHNE ero akTMBHOCTM obopaynBaeTcs Ans Hac
KaTaknM3amamu, poCTOM YMCna pasnnyHbix 3abonesaHnii n yxyaweHuem
camMo4yBcTBus nogen. Noatomy, ndyveHne aktmueHoctn ConHua nmeet
ONs HAacC OrpOMHY0 3HaYUMOCTb.

ConHeYHyo aKTUBHOCTb MOXHO OLEHUTb 13 HabnioaeHUs NATEeH.
Lsenuapckun actpoHom Pynoned Bonbd, onpegenvseiumii npoMexxyTok
MeXay MakCUMyMamun CONTHEYHOW aKTUBHOCTU, BBEN €€ KONMYECTBEHHYIO
XapaKTepucTuky, HasbiBaemyto Yncnom Bonbcpa W = 10g + f, rae g - uncno
rpynn naTeH, a f - nonHoe Yncrno nsTeH.

Ecnu Ha gucke HeT nsiTeH, Yncno Bonbda W=0. Ecnu nmeetcsa ogHo
natHo, W= 11. B rogpl Makcumyma CONTHEYHOWN aKTMBHOCTU Yncno Bonbda
pocTuraet 3HavyeHmns W= 180.

Kaxgomy, kTo nHtepecyetcs ndydeHnem CornHua, MOXHO OpraHn3oBatb
cBoto “cnyx0y ConHua”. B ee nporpaMmmy BXoguT 3apuCOBKa MOSIOXKEHNS
naTeH u onpeaenexHve ynucna Bonbda.

[nsa 3apnCcoBKU COMHEYHbIX NATEH Ny4lle BCero cnpoeLmnpoBaTb
n3obpaxeHue ConHua Ha aKkpaH.

[nsa aToro, noA30pHyto Tpyby unu Teneckon HyXXHo 3aanadparmMmpoBaTb
00 3HadeHns oTHocuTenbHoro otBepcTus 1/30 - 1/45, 4Tobbl OT CMNbHOIO
NnoToKa U3Ny4eHusi NMMH3bl OKYNsapa He neperpenncb U He TPECHYNW.
Cnuwwkom 60MbLIOro yBENMYEHUS NPU 3TOM He TpebyeTcs, Tak Kak
Heobxoaumo, 4Tobbl ObINT BUAEH Becb anck ConHua. Ha HekoTopom
paccTOsHUM 3a OKYNAPOM pa3mMellaeTcs poBHas nrowajka - 3KkpaH, Ha
KOTOPOW 3aKpennsieTcs NNoTHbIN Genbiin NMMCT Gymary ¢ HapMCOBaHHBIM Ha
HeM uMpKyrnem kpyrom anametpom 10cm. PaccTtosHue oT okynspa o
3KpaHa nogbupaeTtcs TakuM 06pa3omM, YTOObI NPOEKLUMSt N306pakeHnst
ConHua Takke nmena gnametp 10 cm. CoBmecTuB usobpaxeHue u
HapVMCOBaHHbIN KPYr, MOXHO NMPUCTYNaTb K 3apUCOBKE MOMOXEHUS



COIMHEYHbIX NATEH. [N 3TOro ny4ile BCEro nogxoauT MSrkUiA, OCTPO
3aTOYEeHHbIN KapaHgaLl.

Cnepea HeobxoouMo BbIOpaTh OOHO NATHO Grivke K LeHTpy ancka ConHua
N He nepemelas Tpyby nocrnegoBaTenbHO OTMeYaTh ero MosioXKeHMe Ha
Kpyre. [NpoBeaeHHas 4Yepes 3T TOUKM npsamas 6yoeT npeacTtaBnAaTb
HanpaBlieHNEe CYTOYHOW Napanseny - OpUeHTUp ANs AanbHEenLWwero
onpeneneHns KOoOpAMHAT CONMHEYHbIX MATEH U MPUBSA3KM PSO0B
HabnogeHun. [ina Toro, 4tobbl Balwm HabnAEHUS UMENY Hay4YHoe
3Ha4yeHne, HEOOXOAMMO C TOYHOCTLHO 40 MUHYTLI 3adhUKCMPOBaTb BPEMS
Ha4ana v KoHua HabnaeHUN.

HaunHatoemMy nobuTento actpoHoMUM 6e3 AONONMHUTENbHBLIX HABBLIKOB U
JaHHbIX 0CTATO4HO CIOXHO 06paboTaTh NO3NLMOHHbLIE HAabNAeHNs
nsaTeH Ha ConHue. Tem He MeHee, 3Ta MHoOpMaL s BaXKHa U Npu
COAenCcTBMM NpoheccroHarnbHbIX aCTPOHOMOB MOXET ObITb NonesHa
Hayke.

Heobxoanmo noMHUTbL, YTo HabnwageHna ConHua AoctaToyHO onacHbl. Hu
B KOEM CIly4ae Henb3sa cMoTpeTb Ha ConHue B GMHOKIb MW MOA30PHYHO
TpyOy 6e3 3aMTHbIX PUNbTPOB Ha OOBLEKTUBE, MHAYE Bbl MOXETE
HernonpaBMMO NoBpeauTb 3peHne! VimenTte B BUAYy, YTO HEKOTOPbIE TEMHbIE
UnNbTPLI MOTYT NpONycKkaTb ONpeAeneHHbIe HEBUOUMbIE TNa30M YacToThbl
N3ny4YeHnsi, BpeaHble A4S YENTOBEYECKOro 3peHus.

Moatomy, ona HabnogeHusa ConHua pekoMeHayeTcs UCMOoNb30BaThb
cneumanbHble nneHku Baader Astro Solar, urpatowme ponb ocnabnsioLmx
GunbTpoB. Takyto NeHKy HeobXxoanMO HaTSHYTb HA KapTOHHOE
OCHOBaHWE N HaZlEeXXHO 3aKpenuTb nepef o6bekTneoM. Hebonbluas
HEPOBHOCTb HAaTSXKEHWUS MIIEHKN HE CKa3blBAeTCHA Ha KavyecTBe
n3obpaxeHus. Vicnonb3ys Takon punbTp MOXHO He anadparmmpoBaTb
00beKTMBa Teneckona v pasrnsagbiBaTb NoBepxHOCcTb ConHua ¢
MaKCUMarbHbIM paspeLleHnemM.

Cnenys pekomeHgauusam no dotorpacmpoBaHmto JTyHbl, MOXHO
opraHusoBaTb U ¢poTorpacuposaHmne ConHua. B atom crnyyae Heobxogmmo
NVLWb YCTAaHOBUTb TEMHbIA CBETOUILTP UK CNeumanbHyo NIeHKy nepes
06BLEKTUBOM TPYOHI.

NMepemMeHHble 3Be3abl

Ewe B cpeaHne Beka apabckme acTpoOHOMbI 06paTuiv BHUMaHUe Ha
3Be3ay beta lNepces. Bpemsi OT BpeMeHn OHa cTaHOBMMAAach dpye, a 3aTem
CHoBa TyckHena. [loaTomMy ee u HasBanu Anb 'ynb - 4eMOHOM. Jvwb B
1667r. nepeMeHHOCTb 3ToW 3Be3bl bbina ycTaHoBneHa B EBpone
UTanbsaHCKUM acTpoHoMoM MoHTaHapw.

PaHee, B 1639r. monogon actpoHom XonbBapaa obHapyxun
nepeMeHHOCTb Y 3Be3abl OMUKpoH Kuta. 3a HeobblvaliHoe nageHne
6necka co 21 o 10 BenuuMHbI B TedeHne AnNnTenbHoro cpoka (bonee
roga) ee Ha3Banu Mupon , T.e. [lnBHo. lNocTeneHHo Ha Hebe cTanu
obHapyxumBaTb Bce Dorblue 1 Dorblle NepeMeHHbIX 3Be3d. HaunHasa ¢ 90x
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Puc.14. KpuBasi uameHeHusi 6recka Krnaccuy4eckon Jonronepuoamyeckon nepeMeHHomn
3Be3abl — Mupbl Kuta 3a nepuog ¢ 1850 no 2000r ¢ 10-AHEBHbIM UHTEPBANoM MexXay
HabnogeHnamu. (www.aavso.org) CpegHnin uHTepsan uameHeHus Gnecka Mupsi - 3,5-9m.
Mepuog nameHeHus 6necka - 332 aHs.

rogoB MpoLurioro ctoneTna nepemMmeHHble 3Be3bl CTalnn UCKaTb
cneuynanbHbIMU cnocobamu. Ha CeFOD,HFlLIJHI/IIZ AeHb KaTanorn3npoBaHo
yxe okorno 35000 nepemeHHbIX 38e34. bonee 40 nepeMeHHbIX AOCTYMHbI
HabnoOeHUAM HEBOOPYKEHHbIM rra3oM. Yumcno nx BospacTtaeT npu
McnoJib3oBaHM camoro npocToro OWHOKNA.

Ha cerogHsiLWHWI AeHb N3BECTHO, YTO NEPEMEHHOCTb Y 3Be3[ BO3HUKAET
BCIeACTBUE ABYX NPUYMH: 0OpalLeHnst BOKPYT HUX 3BE34-CMYyTHUKOB B
MNIIOCKOCTHW, Onun3kom K Nnyvy 3peHuna ¢ HaCTU4YHbIMU UK NOJTHbIMU
3aTMEHNAMUN KOMMNOHEHTOB, nmbo d)l/l3|/|‘-IeCKMMM npoueccamu,
npoucxogaLimMmm B caMmmnx 3se3gax.

SBes,u,a Anronb siBNseTcs npegcrtaBUTENEM NEPBOro Knacca nepemMeHHbIX
3Be3[ - 3aTMEHHbIX NepeMeHHbIX. B 3aBucumocTu ot napamMmeTpoB 0p6I/1T,
d)OprI KOMMOHEHTOB, X BHYTPEHHEro CTPOEHUA CyLLleCTByeT HEeCKOJIbKO



NMOATUMNOB 3aTMEHHLIX NEPEMEHHbIX 3Be34. Bce OHM 0TOXAECTBNATCS N0
XapakTepy KpnBon nameHeHnust onecka. K npumepy, kpmsasi 6necka
3aTMEHHOW NepeMeHHOoN 3Be3bl TUna ANrons B OCHOBHOM MOYTU NpsiMas,
3a UCKMOYEHMEM OBYX PE3KNX MUHVMMYMOB - MOMEHTOB 3aTMeHusi bornee
SIPKOV KOMIMOHEHTbI MEHee sipKo U HaobopoT. [MaBHbI, Hanbonee
rnyboKMN MUHMMYM YyKa3biBaeT Ha MOMEHT 3aTMeHuns 6onee Apkow 3Be3abl
ee MeHee APKUM CMYTHUKOM. BTOpUYHbIN, criabo BbIpaXXEHHbI MUHUMYM
BO3HMKaET npu 3axoe cnaboro cnyTHUKa 3a LieHTparnbHylo 3Be3ay.
MpomexyTok BpeMeHN Mexay ABYMsi nocnenoBaTenbHbIMU MUHUMYMaMK
O[HOTO TUNa Ha3blBaeTCs NEPUOAOM NEPEMEHHOCTU 3BE3MbI U
COOTBETCTBYET nepuoay obpalleHns KOMNOHEHTOB.

M3meHeHne Gnecka B hr3myecknx nepeMeHHbIX 3Be3ax CBA3aHo C
hn3nM4YECKUM N3BMEHEHNEM UX PA3MEPOB - Nynbcaunen (nynbcupyroLme
nepemeHHble), NMBOo ¢ BHe3anHbIM BblAENIEHNEM SHEPTUM B pe3yrnbTaTe
B3pbIBOMOAOOHOro npotecca (BCrbixvMBatoLme nepemeHHble). Ha
onpeAeneHHoOM aTane pa3BuTUS paBHOBECUE MEXAY CUMON NPUTSIXKEHUS
BELLEeCTBa K LIeHTPY 3Be3bl 1 CUIOW JaBMEHUS B ee Hegpax HapyLuaeTcs.
B pesynbTraTe, 3Be€34a Ha4yMHaeT NyNbCUPOBATb, TO PACLLNPSACH, TO
cxuMMasick. [pu cxxaTum NoBbILWAeTCca TemnepaTtypa 1 NOTOK N3Ny4yeHns oT
3Be3fbl. [Ins Hac 6neck 3Be3abl Npu 3TOM yBenuunTcs. Mpu paclumpeHmm
TemnepaTypa 1 CBETUMOCTb 3BE3/1bl YMEHbLUIATCS, YTO BbI3OBET B
pesynbTate yMeHbLueHne bnecka.

3Be3abl, Nepuo nynbcauumn KOTOpPbIX OCTAaeTCs MOCTOSAHHLIM B TEYEHNE
ONUTENbHOIO MPOMEXYTKa BPEMEHW, HA3bIBAOTCSA NPaBUibHbIMU
NyNbCUPYIOLLMMN NEPEMEHHBIMN.

Ocobyto BaXXHOCTb As aCTPOHOMUM NPeACTaBAOT NepeMeHHbIE TUNa &
Lledhes, HasbiBaeMble “‘Uedengamn’.

MepemeHHoCTb 3Be3abl O Lledhes Gbina oTkpbiTa B 1784 1. rnyxoHEMbIM
aHIMUNCKUM NtobuTtenem actpoHoMmun [hxoHom N'ygpankom (1764-1786).
MpaBunbHasa nynescupyowas nepemerHas o Liedes nameHset ceon 6neck
¢ 3.5m o 4.4m c nepunogom 5, 366 cytok. Bo Bpems nynscauuu, ee
paguyc, B cpegHeM paBHbii 40 paguycam ConHua, USMEHSIETCA Ha YeTbIpe
pagnyca ConHua. Knaccunyeckme uedenbl ABASHOTCS XeNTbIMU
CBepXruraHTamm, UMetoT nepuogbl nynbcauum ot 1 go 70 cyTok (B
cpeaHeM, 7 CyTOK) U amnnuTyabl u3meHeHunst onecka ot 0,1m go 2,0m.
KpvBas 6necka uedens oTnmyaeTcs JOBOSIbHO PE3KUMU MMKaMU U
crnepywowmnmm 3a HUMKM 6onee nonorMmmn cnagamm bnecka.

Ewe B Havyane XX Beka 6bIno yCTAaHOBMNEHO, YTO NEPUOL U3MEHEHUS
6necka Ledena 3aBUCUT OT NOTOKA U3MYYEHUS, N3y4aemMoro MMu.
Bnarogaps aToMy CTano BO3MOXHO OLlEeHMBATbL paccTosHUS fo uedeuns no
nepuoay nsmeHeHust 6necka. Nockonbky Ledenabl - 38e3abl-
CBEPXIUraHTbl, X MOXHO HabnaaTe U B APYrvx ranaktukax, onpegenss
paccToaHna oo Hux. MNMoatomy, Ledenabl HasbiBalOT “Masgkamu
BcenenHon”.
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Puc.15. KpuBas nameHeHust bnecka knaccuyeckoi Ledenabl — AenbTa Liedesi no gaHHbIM
13 6a3bl HabntogeHun uneHos AAVSO.

[nsa cpaBHeHusi co cBoMMKM HabnogeHusimu, no agpecy http://www.aavso.org/data/lcg/ Bbl
MOXeTe CreHepupoBaTb KpUBYIO M3MeHeHWs Brnecka Ana nobon 3se3ap! U3 NporpaMmbl
HabnogeHut AAVSO npaktuyecku 3a noboi HTepsan BpeMEHN.

Lledbengbl pacnonaratoTcst BAONb NAIOCKOCTU ranakTuKn, Torga Kak nx
“pOACTBEHHUKN” - BUPTMHUADI, nnu 3Be3apl Tuna W [leBbl, pacnpeaeneHbl
paBHOMEPHO OTHOCUTESBHO LeHTpa.

BcneacTteme 6onbLIOro nepnoaa namMeHeHust 6recka nepemMeHHble Tuna
Mwupbl Kuta HasbiBaloT JONronepuoanyeckumm, unm “mupungamm”. Cama
Mwupa Knta namensiet ceov 6neck ot 2,0m go 10,1m ¢ nepmnogom B 331,65
CcyToK. KpacHble ruraHTbl ¢ HU3KOM TemnepaTypon nosepxHocth (2500K), k
YMCny KOTOPbIX NpUHaANexat AoNnronepuoamyeckne nepeMeHHble, UMeroT
rMraHTCKmMe pasmMmepsbl, B TbiCa4M pa3s npesocxoasiwime pasmepbl ConHua.
MoaTomy, OHU NyNbLCUPYIOT ropasao MeaneHHee uedena, Yem
0b6bsicHAETCA OrpoMHas NPOAOIKUTENBHOCTb Nepnoaa N3MEeHEeHUs nx
6necka. OrpomHoe BugmMmoe nameHeHne 6necka mmpua He cBA3aHo
HanpsIMyto C U3MEHEHNEM KOnnyecTsa n3ny4aemMon NMmn sHeprun.
OkasbiBaeTcsl, y MUpUA NPOUCXOANT Nepuogudeckoe nepepacnpeneneHe
n3riy4aemMon aHeprum u3 BUOUMbIX Yy4aCcTKOB CNeKTpa B HEAOCTYMHbIE
BOCMPUATUIO, N 0BpaTHo.

[onroneproanyeckne nepeMeHHble MMEKT Nepuoabl N3MeHeHNs1 Grecka
ot 80 go 1000 aHen 1 amnnuTtyabl 6necka ot 2,5 go 11m.

Cenyvac B kaTanorax 3apermctpupoBaHo 6onee 5000 mypug.

K npaBunbHbIM NyNbCUPYIOLLMM NepeMeHHbIM OTHOCATCA 3Be3abl Tuna RR
Jnpbl - nepemeHHON 3Be3abl, pacnonoXXeHHOM nesee u Boiwe Bern. bneck
RR Jlupbl meHsieTca ¢ 7,1m go 8,1m 3a nepuopn okono nomnoBUHbI CYTOK -
134 36m. 3Be3abl Tvna RR Jlvpbl sBnstoTca rmraHTamm xentoeaTto-6enoro
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Puc.16. KpuBas nameHeHus 6necka nonynpasunbHoi nepemeHHon Anbca OproHa
(Betenbrense) no aaHHbIM AAVSO (http://www.aavso.org/data/lcg/ )

uBeta ¢ Temnepatypon nosepxHoctn 8000K, Ha 1-2 Thic. K BbilLe YeM y
Uedena. Nepunoabl nameHeHnsa 6necka nepemeHHbix Tuna RR Jlnpbl nexat
B npegenax ot 5 yacoB Ao 1,2 cyTok, a bneck nsmeHsieTcsi B npegenax ot
0,2m go 2,0m.

CyuiecTtByeT OBLUMPHBIV Kacc NofynpaBuiibHbIX NEPEMEHHbIX 3BE3[,
nepuoA KOTopbIX MeHsAeTcs. Kak u Mupuabl, 3TO KpacHbI€ rMraHTbl C HU3KOW
TemrnepaTypon NOBEPXHOCTU, HO aMNIIMTYAa U3MEHEHMS Briecka y HUX He
npesbiwaeT 2m. lNepuoabl N3MeHeHns1 6recka y nonynpaBuIibHbIX
nepemMeHHbIX nexart B npegenax ot 30 go 1000 cyTok.

HabntogeHne nepeMeHHbIX 3Be3 AaET LieHHbIE JaHHble A5 MHOMMX
obnacrten acTpoOHOMUY - OT acTpoPM3nKn Ao kocmonoruu. [laxe yxe
XOpOLLO UccrneaoBaHHble NepeMeHHble 3Be3bl HepeaKo NPenoaHOCAT
ctopnpu3sbl. [lpocTble BU3yanbHble HabnwaeHUs CO CKPOMHbIMU
CpeacTBaMy MOTYT BHECTU LIEHHbIN BKNaj B udyvyeHue BceneHHoN.
MoaTomy, nepemeHHbie 3Be3abl - LUMPOKOE More AesTENbHOCTU Ans
nobutenen acTpoOHOMUMN.

Hay4yHylo LLeHHOCTb NPEeACTaBNSAT PerynsipHble, MHOrofieTHMe
HabnoOeHUS NepeMeHHbIX Pas3fIMYHbIX TUMOB NEPEMEHHbIX 3B€3[.
PesynbTathl HAbMO4EHUI NEpPEMEHHBIX 0OPMISOTCS B BUAE KPUBOW
n3meHeHusi bnecka, rae No ropusoHTanbLHOM OCY OTKNaAblBaeTCH Bpems, a
no BepTUKanbHOM - bneck 3se3apl.

B ocHoBy MeToaa onpeaeneHnst 6rnecka 3sess nornoXeHo cpaBHEHUE Ux ¢
coceaHVMK 3Be34amMu, Bneck KOTOPbIX XOPOLLO U3BECTEH N HE MEHSIETCSA
CO BpemeHeM. Takue 3Be3[bl Ha3blBalOT 3B€30aMu CpaBHeHUs. 3apaHee



BblIOMpaeTCs HECKONbKO 3BE3[ CPaBHEHUS, MMEIOLLMX ONeck B NPOMEXYTKe
N3MeHeHns1 brnecka nepemMeHHon. 3Be3abl CpaBHEHUS OOIMKHbI HAXOANTLCS
Kak MOXXHO Grivbke K uccnegyemMmon nepemMeHHown, B npeaenax nons 3peHus
WMHCTpyMeHTa, Pa3Hnua 6necka mexay 3Be3gamu CpaBHEHUsT 4OMKHa ObITb
He 6onbuwe 0,4-0,5m, a UBeT He JOMMKEH CUMNbHO OTNNYaTbCA OT LBeTa
nepemMeHHOMN.

CyulecTtByeT HECKOSbKO CNOcobOoB OLIEHKU Briecka NepeMeHHbIX 3Be3g.
MepBbIi cnocob 6bin npeanoxeH 3. MNMukkepuHrom. OH NpeanoXun
CpaBHMBAaTb NEPEMEHHYIO 3Be3ay (V) C ABYMS 3Be34aMN CPaBHEHUS -
HemHoro 6onee sApkow (a), u meHee apkow (b), MbiICNEeHHO Aens UHTepBan
mexay nx 6neckom Ha 10 paBHbIX YacTen. CpaBHuBas 6rneck nepeMeHHon
1 3Be3[ CpaBHEHUS, HEOOXOAMMO YCTaHOBUTL NosoXxeHue bnecka
nepemMeHHON mexay 6neckom 3Be3f CPaBHEHUSI B AECATBIX JONSAX MeXAY
pasHuLen nx bnecka. K npumepy, ecnv nepemeHHasi 3se3ga HaCTOSbKO Xe
cnabee 3Be3abl a , HACKOILKO sipYe 3Be3abl b, TO oLeHka brnecka
3anucbiBaeTcs B Buae asvbb. Ecnu xxe 6reck nepemMeHHon NoYTH paBeH
Gnecky 3Be3apl a, N 3HaunTerNbHO bornblue Grecka 3Be3abl b, oueHka
3anucbiBaeTcsa B Buae alvob.

OTctoga nerko onpeaenuTb 3Be34HYI0 BENUYMHY NepeMeHHon. [ns
nocrnegHero cny4as, Mol Nony4YMM fBa 3Ha4YeHus:

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

U3 aTux, n gpyrux 3aHavyeHun bnecka nepemMeHHON, NonyYeHHbIX C ApYyruMu
3Be3amMu cpaBHeHUs1, bepeTcsa cpeaHee apudMeTUHECKOE, OKPYTISeMoe
00 COTbIX Aonen 3B. BENUYUHGI. 10 Nony4YeHHbIM pe3ynbTataM CTPOUTCs
KpvBas bnecka.

Opyron cnoco6, Hanbonee pekoMeHAyEMbIN K UCMOMb30BaHMI0 Gonee
onbITHBIM Habnaatensm, 6uin npegnoxeH Henangom n C.H. Bnaxko. B
oTnuymne ot Mmetoga lNukkepuHra, B 3TOM MeToAe UHTepBan bnecka mexay
3Be3amMun CpaBHEHWSI AENUTCA HE Ha OecsATb, a Ha TO YMCIO YacTen
(cTeneHen), kOTOpoOe peanbHO MOXET oLeHUTb HabnogaTtens. K npumepy,
WHTepBan 6rnecka mexay nepemeHHoun v 1 6onee cnabon 3se3non
cpaBHeHus b BoBoe Bonblue, yem mexay v 1 a. OueHus nHTepsan 6necka
mexay a b v B 3 cteneHun, Mbl 3anuncbiBaeM OLEHKY kak a3veb.

Pag HabniogeHun, nonyvyeHHbIn MmeToaom Hennanaa-bnaxko, MOXHO
obpaboTaTb CTaTUCTUYECKMMM METOAAMU, HO HAYMHAIOLLUM
HabnogaTensim fnerde BCero onpeaensaTb TEKYLUA 6neck nepeMeHHon no
TOMY e NpuHUMNY, 4To 1 B MeToae lNukkepuHra.

XOTSa TOYHOCTb BM3YyaribHbIX OLEHOK Orecka y HauMHarLWmx
HabniogaTenen paeHa, B cpegHem, 0.2m, co BpEMEHEM OHa
yBenuyneaetcs B 2-3 pasa.

Hanbonee TOYHbINA U JOCTYMHLIN METO, OLEHKM Brnecka Obin npeanoxeH
A.H. BonoxobiM (MockBa) n HesaBncumo oT Hero M Bariepom (Fambypr)
©onee 65 neT Hasaga.
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Puc.17. TunuyHasa nouckoBas kapTa AN HabnoaeHUst ApkUX NnepeMeHHbIX 3Besg B
co3se3aum Lledbesi ns nybnuyHoro oHnanHoBoro apxvea AmepukaHcko Accoumaumm
HabniogaTtenen MNepemeHHbix 3Be3 ( http://www.aavso.org/charts/Constellation/ )
[MepemeHHble Ha kapTe 0603HaYeHbI Koreykamu, a psiqoM Co 3Be3lamMy CPaBHEHUS YKa3aHbl
BM3yaribHble 3B€3iHble BENUYMHbI 6e3 TOUKM MexXay Lenon n aecatuyHon Yactamm (52=5.2m)
Bonee petanbHble kKapThl OKpecTHOCTEN NepemeHHbIX 38e3a AAVSO focTynHbl No agpecam
http://www.aavso.org/observing/charts/ u ftp://ftp.aavso.org/charts/



Mepopn ocHOBaH Ha 3aBUCMOCTUM PacCTOsAAHMS, He0bXoaUMOro Ans
MOSTHOTO MCYE3HOBEHUS 3Be3bl MPU pacOKyCUPOBKe OT ee spkocTu. [ns
peanu3auum aToro Mmetoga Heob6xoaMMo NPorpagynpoBaThb
hOKyCMpPOBOYHOE Komneco (06bIYHO Ha 360 aeneHnin) u
nocrnegoBaTtenbHbIMU HabnaeHNsMM 3Be3, C U3BECTHBIMW BENMYNHAMMU
NOCTPOUTb JIMHENVHbIN rpacuK 3aBMCUMOCTU 3HAYEHWIA LLKanbl CO
3Be3HbIMK BennuuHamu. [locne atoro onpegenexHve Tekyllero 6recka
nepemeHHoON 3Be3abl 6yAeT CBOAUTLCS K MPOCTOW OnepaLmmn BbiBOAA ee U3
dhokyca [0 NOMHOro UCHE3HOBEHUS U HAXOXOEHMS TEKYLLEro 3HaYeHus
6necka no rpaduky 3aBMCMMOCTU AENEHWI LLKasbl OT 3B. BENTUYMHBI.
KannbpoBo4HbI paduk xxenaTenbHO BbIMONHATL Nepeq KaxabiM
HabngeHNeM 1 xenaTenbHo Nno 3Be3aam, 6rmMsknM k uydyaemon obnactu.
Takum MeTOAOM MOXHO MPOU3BOAUTL OLIEHKN Brecka
KOPOTKOMNEPNOANYECKNX MEPEMEHHbBIX C JOCTAaTOYHO BbICOKON TOYOCThIO
(0.02m).

KapTbl okpecTHOCTEN Hanbornee ApKMX NepeMEHHbIX 3Be3f NyOnnKyTCs B
LkoneHOM ACTPOHOMUYECKOM KarneHaape-exerogHvke n B CnpaBovHUKe
JTobutens ActpoHomum nog pegakumen N.I.Kynnkosckoro.

MoapobHble kapTbl OKPECTHOCTEN C YKa3aHUEM 3Be3[ CPaBHEHUS Ans
MHOXXECTBa NepPEMEHHbIX AOCTYMHbI Yepe3 VIHTEpHET Ha calTe
AmepukaHckon Accoumaummn Habnrogatenen MepemerHbix 3se3a (AAVSO)
no agpecy www.aavso.org

Honronepuoguyeckne nepeMeHHble CTOUT HabnoaaTb oanH pas B 7-10
OHENn, 4To Hambonee peanbHO HE 3aBMCMMO OT NOTOAHLIX YCIOBUMNA.
OcrTanbHble NepeMeHHble 3Be3bl HE00X0OUMO HabMAaTb KaXablA SICHbIN
BeYep, U TEM YaLle 3a HOYb, YEM MEHbLLE Nepuog U3MeHeHnst nx briecka.
OcobeHHO MHTEepEeCHbI Hayke HabnaeHNss MOMEHTOB BONM3N MOMEHTOB
MWHVMYMOB Yy 3aTMEHHbIX MEPEMEHHbIX 3B€3[ N MaKCUMYMOB (P13N4ECKNX
nepemMeHHbIX 3Be3[.

lMocne ocBoeHUss MeToOo0B HabnAeHUSA 1 JOCTUXKeHMS 6ornee BbICOKON
TOYHOCTW OLEHKM Briecka, MOXHO NepexoanTb K HabnaeHUo
nonynpaBuIbHbIX U HENMPABUSIbHBIX MEPEMEHHbIX 3BE3[, MMEIOLLMX
OrPOMHbIN Hay4YHbIN UHTEpPEC.

HabntogaTtenu, XxopoLlo 3HakoMble CO 3Be34HbIM HEOOM, MOryT
BKITHOYMTBLCS B MOUCKM HOBbIX U CBEPXHOBbLIX 3Be3. Ecnn Ha Hebe
nosiBMnachb 3Be3aa, KOTopow paHee He BbINo Ha TOM MecTe, Bbl UMeeTe BCe
LIAaHCbI cTaTb OTKpbIBaTENEM HOBOW. [1PUYMHON BCMbLILKN HOBLIX 3BE34
0OKa3bIBaeTCH B3pbIB BHELUHWX CIIOEB, BCNEACTBMNE Yero U3 Hegp
BblOENSAETCS KONoccanbHOe KONMYeCcTBO 3Hepruun. 3a napy gHen 3Be3fa
pa3gyBaeTCsi B COTHU pas, YTO NMPMBOAUT K PE3KOMY YCUIEHMIO ee
BMAMMOro Brnecka Ha OeCATKM 3Be30HbIX BENNYUH. 3@ HECKOMNBbKO MECSLEB
(nHorga oo AByX-Tpex neT) obonovka paccemMBaeTcs B NPOCTPaHCTBE,
caMa 3Be3fa CXMMaeTCs 0O CBOMX OObIYHBLIX pa3MepoB, BO3BPALLAsICh K
nepBoOHaYarnbHbIM 3Ha4YeHMAM Gnecka.



M3penka B Hegpax Takux 3Be3 NpoucxoauT B3pbiB HACTONbKO 60MbLLION
MOLLIHOCTW, YTO B pe3yrbTaTe 3Be34a paspyllaetcd. ITo sABfeHne
Ha3bIBalOT BCMbILLKOW CBEPXHOBOW. Takas cBepxHoBasd BCnbixHyna B 1054r.
B co3Be3gun TenbLa n Obina BUAHa Ha Hebe aaxe gHeM, 4Tob Obino
3adhuKcnpoBaHo B fieTonucsx. Cenvac Ha MecTe 3TON CBEPXHOBOM
obHapyxeHa HenpepbIBHO pacLUMpPSAOLLAsCa TYMaHHOCTb, Ha3biBaeMast
KpabosugHon. O6nactb TYMaHHOCTU ABMSETCA CUIbHBIM UCTOYHMKOM
NUMMYNbCHOIO PEHTFEHOBCKOrO U Paanon3Ny4eHUs.

KomeTbl

C OpeBHeNWNX BPEMEH NoaN CBA3bIBANN NOsIBNIEHNE "XBOCTaTbIX 3Be34" -
KOMET, C rpsigyimmmn nepemeHamu. lNpegkm cumtanm ux nocnaHuamm
6oroB, NpeABECTHUKAMWN HECHACTUIA, UICTOYHUKAMN 3NNOEMUA N CTUXMIAHBIX
6epctBuin. CeroaHs Kaxapli LUKOSNbHMK 3HAET, YTO KOMETbl OTHOCATCA K
Tenam Hawewn COnHeYHOM CUCTEMbI U MPEeACTaBnAaOT cobOoNM 3amep3aLlume
rMblObl Nbaa U3 BoAbl M ra3oB ¢ NpUMecsMu MUHepanos. Mpu
npubnmkeHnm k ConHuy, BCNeacTBNE Harpesa, M3 HeGOmnbLIOro no
pa3Mepy siapa (0T HECKOMbKMX COTEH METPOB A0 AECATKOB KMITOMETPOB)
paspacTaeTcs ruraHTckas atmocdepa (koma 1 XBOCT), AocTuraoLas
pa3mepbl HECKOIbKMUX AECATKOB MUITIMOHOB KUIIOMETPOB.

Mo xapakTepy opbuUT KOMETbI AENATCH Ha KOpPOoTKonepuoanyeckme (opbuta
- HebonbLLUOW 3nnuMnc), gonronepuoanyeckue (opobuTa - BbITAHYThIN
annunc), napabonuyeckne nnu runepbonmyeckne (He 3amkHyTasi opbuTa -
nocne conmxeHms ¢ ConHuemM komeTa 6ornblue He BO3BPaTUTCHA BHOBb).
BcneacTume BHITSHYTOCTM OPOUT JONTONEPMOANYECKME KOMETLI (@ UX
OONbLUMHCTBO) NULLb pa3 B HECKOJIbKO OECSTKOB NeT conmxarTcs ¢
CorHueM 1 CTaHOBATCA BUOMMbBIMU B HEOOMbLUNE MHCTPYMEHTLI. Bpems oT
BpeMeHN 06HapyXNBalOTCst HOBbIE KOMEThI, HEKOTOPbIE U3 KOTOPbIX
HacTonbko conmxkarotca ¢ ConHueMm, 4To ObiBaOT BUAHbLI AaXe
HEBOOPY)XEHHbLIM rna3oMm. Takue spkue KomeTbl yaobHee Bcero Habnwgatb
B MPU3MEHHbIN BMHOKIb C HEGONbLUUM YBENUYEHNEM.

BbiBaloT, rogbl, korga Ha Hebe ogHa 3a ApYron NOSABMAIOTCSH HECKOSbKO
SAPKNX KOMET, N0 HWM OOHOM KOMETbI, AOCTYMNHOW HabnoaeHnsiM B
CKPOMHbIE NMIOBUTENBCKME MHCTPYMEHTLI. ApKMe KOMeTbl ObliBaOT BUOMMBI
Ha Hebe NMWb CYMTaHHbIE Mecsubl. [103TOMY, KOMEThLI - pegkue n
3anomMuHarpLLmMecs roctn Ha Heboceoge. He cTtouT ynycTuTb cny4yas
HabnogaTb 3TU, BOUCTUHY, KpacuBenLLme obbekTbl Heba.

Y3HaTb 0 NOSIBIIEHUMN SAPKMX KOMET MOXHO U3 aCTPOHOMUYECKOro
Kanengapsi-exerogHuka, nmbo Ha cantax LleHTpanbHoro biopo
acTpoHomMuyeckmx Tenerpamm Central Bureau for Astronomical Telegrams
(http://cfa-www.harvard.edu/cfa/ps/cbat.html) n MexxayHapoaHoro
KomeTtHoro Liupkynsipa International Comet Quarterly (http://cfa-
www.harvard.edu/cfa/ps/icg.html).

UToObl He cnyTaTb KOMETY C APYrMMU TyMaHHbIMU ob6bekTamMun Heba,



Puc.18. KomeTta Xenna-bonna — ogHa 13 spyailuimx KOMET NPOLUSIOro CTONeTHsl, Kakown
oHa 6bina BugHa B 6uHoknb B MapTe 1997r. ®oto aBTOpAa.

HeobX0AMMO UMETb MOA PYKOW XOpoLUMe 3Be3AHble KapTbl. Jlydwnm
BapuaHTom bygeT 3arpyanTb

¢ canta CBAT cpaiin ¢ napameTpamu opouT KOMET, AOCTYMHbIX
HabnaeHUsiM B TEKyLLLEM FOA4Yy M CMMNOPTMPOBAaTh €ro B MporpaMmmy-
nnaTteHapumn, yMeroLLyo CTPOUTb NMyTU KOMET U acTepouaos No Heby
(Hanpumep, StarCalc). Micnonb3ysi Takyto nporpammy, MOXHO
CaMOCTOATENbHO pacneyartaTb B yqobHOM MacliTabe nonckosble
3Be3[Hble KapThbl C N300paxeHMeM Nyt KOMeTbl No HeBY 1 oTMeTKaMu ee
NoOMnoXeHusi B onpeaeneHHble AaTbl.

Ecnu komeTa HaxoauTca ewe goctatovyHo ganeko ot ConHua, oHa byaet
BbIMMSAETb Cpeam 38€34 pas3MbITbiM TYMaHHbIM NSTHOM (KOMa), BO3MOXHO,
crnerka BbITAHYTON pOpMbI, C YBENUYEHUEM SIPKOCTM K LLEHTPY CUMMETPUM
(84po).

Mo mepe npubnumxeHunsa komeTbl K ConHUy 13 sapa KOMeThbl B
HanpasneHnn, NPOTMBONONOXHOM COMHUY, NOSBUTCA U BYAET C KaXabIM
OHEM HapacTaTb OOWH, @ BO3MOXHO, 1 Ba XBOCTa. XBOCT, bonee
W30rHYThbI OTHOCUTENBLHO HanpasneHus Ha ConHue, cocTouT U3 Gonee
TSKENbIX NbINEBbLIX YAaCTUL, MEHEE NOABEPKEHHbLIX BO3OENCTBUIO



COITHEYHOrO BETpa - - NOTOKA MPOTOHOB M 3MEKTPOHOB, ABWKYLLUXCA CO
ckopocTbto 300-400km/c. Bonee npsiMol 1 OCTPbIN XBOCT COCTOMT U3 rasa,
“cayBaemMoro” ConHeYHbIM BETPOM.

KomeTbl YpesBblYaHO MHTEPECHBI TEM, YTO OyKBanbHO Ha BalUMX rnasax
MOTYT MeHATbCS, BbIbpacbiBaTb CryCTKU BeLLeCcTBa U3 94pa, MEHATb
CTPYKTYPY XBOCTa, BCMbIXMBaTb U CTAHOBUTBLCH SipYe BOMPEKU
adhemepugam. Bel MoxeTe cTaTb CBUOETENEM UHTEPECHENLLIErO SABMEHNS,
ecnv byneTe perynspHo crneauTb 3a KOMETOW Ha NPOTSXKEHUE BCETO
nepuoga ee BUAMMOCTMU.

BykBanbHO 0 KoHUa XX Beka 60MNbLUMHCTBO HOBbLIX KOMET
0o6HapyXuBanuck nodbutTensiMm acTpOHOMUK, 3a YTO UM MpUCBaMBanncb
nmeHa oTkpbiBaTenen. Ho cerogHsi, nocne BBe4eHUs1 B CTPOM CeTU
pOOOTU3NPOBAHHBLIX TENECKOMNOB, CMEAALLMX 32 UBMEHEHNSIMU Ha Hebe
Kpyrrble CyTK1, BEPOSITHOCTb OTKPbITb KOMETY CKPOMHbBIMW FOOUTENBCKUMMU
cpegcTBaMu ucdesarwlle marna.

Ho HabnogeHus komeT Bce elle Ype3BbliYaHO akTyarbHbl 4TS HAYKU U
MOTYT AaTb BO3MOXHOCTb NoOUTENsiM aCTPOHOMMU BHECTU CBON
NMOCWMbHBIN BKIag B UCCeAoBaHMe TaiH MUPO3AaHuS.

JTiobuTenbckue BM3yarbHble HabNAEHNs] KOMET BKIOYaloT B cebs
PErynsipHyto OLIEHKY UX MHTEerpanbHbIX 3B€34HbIX BEMUYUH, YTIOBOro
OnamMeTpa KOMbl, CTENEHW ee KOHAEHCaL MK, ANVHbI XBOCTA U ero
NMO3ULMOHHOTO yrna.

CyLecTByeT HECKONBKO METOOB OLIEHKWN MHTErpanbHoro 6necka KOMeTbl.
Meton BaxaeBa-bobposHukoBa-BcexceaTckoro (B). N3obpaxeHne komeThbl
1 3Be3 CpaBHEHUS BbIBOAATCS U3 DOKyca MHCTPYMEHTa A0 Tex nop, noka
OHU He Byay VMeTb NPMMEPHO OAMHAKOBbIN AuameTp. 3aTeM, CpeaHsas
APKOCTb KOMETbl CPaBHUBAETCH C SAPKOCTbIO BHE(OKabHbIX N300paXeHWI
3Be3[ cpaBHeHus no metoay Hennavga-bnaxko. Kak y>ke ynommHanoch
paHee, ANs 3TOro BbIOMpaloTCH ABe 3Be34bl CPABHEHWS: O4HA - HEMHOTO
sipye, a Apyrasi - HeMHoro cnabee komeTbl. MbICNeHHO pa3bnBaem
WHTEepBarn SPKOCTU MeXay 3Be34aMy CPaBHEHUS U KOMETOWN Ha HECKOSbKO
paBHbIx cTeneHen (1-5). K npumepy, ecnu komeTa k sipye 3Be3abl b Ha 2
cTeneHun, HO Npu 3TOM, BABOe crabee 3Be3fbl @, Mbl 3aNULLEM OLLEHKY
cneaywowunm obpasom: a4k2b.

3Hasl pa3HOCTb 3BE34HbLIX BEMUYMH 3BE3[, CPABHEHNS, BIYMUCISIEM
BENMWYMHY CTEMNEHW, a AanblUe - MHTEerpasnbHbli 6reck KOMeTbl.

[nsi NoBbILWEHNS TOYHOCTU OLEHKU MOXHO MCMOMNb30BaTb HECKOIBLKO Nap
3Be3[ cpaBHeHus. XKenaTtenbHo, YTOObl OHM MENW OAUH 1 TOT Xe, Unn
6rm3kuin cnektpanbHbii knacc (F,G,K), koTopbii MOXHO y3HaTb 13
CBeeHMUN O BblAENEHHOM OObEKTE B KOMMbIOTEPHOM NIlaHeTapuu.

MeToT Cugreuka (S). CpaBHMBaeTcsa dookanbHoe n3obpaxxeHne KoMeTbl C
BHedpoKanbHbIMY M30OpaxKeHNsIMM 3BE3[, CPAaBHEHNS, UMELL MMM
NPMMEPHO paBHbIV AMaMeTp C AMaMeTPOM ronoBbl KoMeTbl. CHavana
HabnogaTens udydaeT hokanbHoe n3obpakeHne KOMETbI U 3anoMuHaeT



€ro ipKOCTb, MOCHEe YEro BbIBOAUT OKYNsSp U3 dokyca A0 TeX Mop, noka
BHedpoKkanbHble 300pakeHnst 3Be34 He CTaHyT 6nmM3kumu No pasmepy ¢
anameTpoMm (PoKanbHOro n3obpaxeHns rornoBbl KOMETbI. OTOT METO4
TpebyeT pa3BMTus onpeaeneHHbIX HaBbIKOB OLEHKN APKOCTM NO NamsaTw,
noaToMy, Bnagenbuam 6uHoknen yaobHee NCnomnb30BaTh €ro yryyleHHY
mMoaudmKaumio: oanH okynsap (pokyc KOTOPOro Hemnb3s MEHATb OTAENbHO
OT Opyroro) octaetcsa cPOKyCUpOBaHHbIM Ha KOMETY, a BTOPOW OKynsip
pacdokycupyeTcs AN 3Be3 cpaBHeHUs. Toraa SpKoCTb KOMEThI
3anoMuHaTb He NpuaeTcs.

Metoa Moppuca (M). B sTom MeToAe y4nTbIBAIOTCA HEJOCTaTKN ABYX
npeablayLwmx: pasnuine gnaMmeTpoB BHeOKanNbHbIX N306paxeHnn 3sess
CpaBHEHWS U KOMETbI NEPBOro METoAa U HEPaBHOMEPHOCTb
NMOBEPXHOCTHOW SPKOCTU (PoKanbHOro n3obpaxkeHnss KOMeTbl MeToaa
Cugrauka. B aTom meToge komeTa pacqoKycuMpyeTcst 40 MOMEHTa
OOCTWDKEHWNSI OOHOPOAHOW MOBEPXHOCTHOM SAPKOCTU €€ N300pakeHus!.
3aTem, ApKOCTb 1 pa3mepbl BHEOKANbHOTO N306paKeHUss KOMETbI
3anoMuHaloTCs, a 38e34bl CPaBHEHUSI PAacOKYCHMPYHOTCA A0 AOCTUXKEHNS
NMPMMEPHO TaKuX e pa3MmepoB. [lanee, N0 NaMsaTn NPOU3BOAUTCS
cpaBHeHne MeTtogom HenaHga-bnaxko. [1ns goctmwkeHus 6onbluen
TOYHOCTWN HEOHXOOUMO MPOU3BECTU OLIEHKY HECKOMBKO pas U YCpeaHUTb
Nnony4YeHHble 3Ha4YeHUS.

Ecnu Ball MHCTPYMEHT MMeeT gocTtaTtovHo 6onbLIon npeaen
hOKYCMPOBKK, @ pasMepbl rofoBbl KOMETLI HE O4EHb BEMNWKWU, AN OLEHKN
NHTerpanbHoro 6necka KOMeTbl MOXHO BOCMOSb30BaTLCA O4EHb YAOOHbLIM
meTonom Bonoxosa-bewnepa (BE). [inga aToro, nsobpaxeHust KOMeTbI U
HEeCKONbKUX 3B€3[ CpaBHEHMS NOCMeaoBaTenbHO BbIBOAATCS U3 dhoKyca A0
MX MOJTHOTO MCYE3HOBEHUS Ha hoHe Heba. Vamepsis cTeneHb BblABMXKEHMUS
okynsipa (ans aToro yqobHo cHabanTb POKYCUPOBOYHbIN Y3er
rpagyupoBKON), MOXHO MOCTPOUTbL rpadduK 3aBUCMMOCTU 3BE3OHOWN
BEIMYMHbI OT CTEMEHU BbIOBWKEHWS, MO KOTOPOMY MOXHO ONpeaenvTb
LeHy AeneHns rpagynpoBOYHON LLUKarbl U NErko HanTu 3BE3HYI0 BEMUYMHY
KOMeTbl. OTOT METOA TakkKe C yCnexoM NpUMEHUM K oLeHke briecka
nepemMeHHbIX 38e3 1 NO3BONSAET nonyvaTb Hanbonee ToYHblE pe3ynbTaThl.
Onsa onpeneneHuns gnametpa koMbl (COMA) MOXHO ncnonb3oBaTh ABa
obwenpuHaTLIX MeToAa. [epBbin N3 HUX (MeTon Apenda) 3aknivaeTcs B
NCNOMb30BaHWUM CYTOYHOrO ABWXeHus. [Ing 3Toro Heo6xoaumo NMeTb B
rone 3peHuns oKyrnsipa KpecT HUTEN, COPUEHTUPOBAHHbIN MO CTOPOHAaM
cseTa. [Npn nomowwm cekyHagomepa onpeaenseTca NPOMeEXyTOK BpeEMEHMU t,
3a KOTOpbIN FOfoBa KOMEThbI NepeceYveT HUTb, OPUEHTUPOBAHHYIO NO
HanpaBlieHuto ceBep-tor. BasB ckrnoHeHne komeTbl d U3 achemepug,
anameTp KOMbl MOXHO BbluMcnnTb no doopmyne: COMA=0.25*t*cos(d).
OTOT MeToA NPUMEHMM AF1S KOMET C JUaMeTPOM KOMbl MEHbLLIE 5 YrTOBbIX
MWHYT W CKIOHEHMEM MeHbLue 70°.

BTopon meTog 3aknoyaeTcs B CpaBHEHUN AMaMeTpa rofioBbl KOMEThI C



YrnoBbIMU PACCTOSHUSIMWU MEXAY COCEAHMMM 3BE34aMU. 3HAYEHUS
YIrNOBbIX PACCTOSHWIA MeXAy 3Be34aMu MOXHO onpeaeniTb B
KOMMbOTEPHOM MaHeTapuun Npy NOMOLLM UHCTPYMEHTA U3MEPEHMS
paccTosiHU, NMBO Ncnonb3ysi KpynHomacwTabHble KapThl 3BE€34HOIO Heba.
Takke yrnosble paccTosiHust D mexay 3Be3gamv MOXHO BbIMUCTIUTL MO

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

roe napsbl (a,0) n (al1,81) - akBaTOPManbHbIE KOOPAMHATLI 3BE3[, B3SITbIE U3
KaTanora unu gaHHbIX 0O LEKTOB B KOMMNbIOTEPHOM MNIIAHETaPUN.

OTUMK xe MeToaMm MOXHO onpeaennuTb U AnvHy xsocTta komeTol (C). B
nocrnegHem crnydyae, BMECTO KOOPAUHAT 3Be3[ HaJo BCTaBUTb B hopMyny
KoopauHaThl aapa KOMeTbl U 3Be34bl, Ha KOTOPYH NPOELMpyeTCs KoHew,
XBOCTa.

Mo3unumoHHbIM yron (PA), onpeaensowmii HanpaeneHe XBocTa KOMEThI,
OTCYMTBIBAETCS OT HanpaBIieHNs Ha CEPBEPHbIV MOMC M1pa Yepes
BOCTOK. Hanpumep, ecnu xBocT HanpaeneH Ha ceBep - PA=0, ecnn xBocT
HanpasnieH Ha BocTok - PA=90, ecnu XBoCT HanpaeneH Ha tor - PA=180, a
npv HanpaeneHun xBocTa Ha 3anag PA=270.

Mopobpas 3Be3ay, NPOoeumnpyoLLYIOCA Ha OCb XBOCTa KOMETHI,
MO3ULIMOHHBIN Yron MOXHO BbIYUCNINTL NO hOpMyne:

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

roe (a,d) - aKBaTOpMarnbHble KoOpAMHaTHI sapa komeTsl, a (al,81) -
aKBaTOpUarbHble KOOPAUHATLI 3BE3bI.

CreneHb anddpysHocTu, nu koHaeHcauun sagpa komeTol (DC)
oueHnBaeTcs B npomexyTtke ot 0 go 9. Npu DC=0 komeTa BbIrMAanT
CBETALLMMCS ANCKOM C MOYTU HE pasfUyMMbIM U3MEHEHNEM SIPKOCTU OT
LeHTa K kpato. B crnyyae paBHOMepHOro yobiBaHWS SPKOCTU rOSOBbI
KOMeTbl OT ueHTa k nepudpepumn DC=3. Ecnu komeTa BbIrnagut
3Be34006pasHbIM 06bekTom, DC=9.

PesynbTatbl HabnogeHN KOMeThbl 3aHOCATCS B Tabnvuy

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

1. DATE(UT) - pata un MOMeHT HabnoaeHus B COTbIX ONSAX CYTOK, Yepes
npoben

2. N - cumBoOnbl, XapaKkTepusyoLmne ycrosus HabnogeHus. & - komeTta
HabnogaeTcs Ha BbicoTe MeHee 15 rpagycos.

3. MM - metog oueHku 6bnecka (B - bBaxapesa-bobposHukoBa-
Bcexcesitckoro, S - Cuaresuka, M - Moppuca, BE- Beliepa)

4. MAG - nHTerpanbHas 3Be3gHasi BeriminHa KOMeTbl C TOYHOCTbIO [0
O[JHOro 3HaKa nocre 3anaToun




5. RF - katanor 3Be3g 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 ob6bekTnBa MHCTPYMEHTA B CM.

7. T - Tnn nHctpymeHTa (R-pedpakrop, noasopHas Tpyba, B-6uHoknb, L-
pecnekTop, E-HEBOOPY>KEHHbIN rnas)

8. F/- oTHOWweHNe hoKyCHOro paccTosiHus K AnameTpy obbekTmBa
(cBeTocmna). [1ns GuHOKNEN ykasbiBaTb He TpebyeTcs.

9. PWR -yBenu4yeHue.

10. COMA - gnameTp KOMbI B YrNOBbIX MUHYTaX C TOYHOCTBIO 4O O4HOro
3HakKa rnocne 3ansaTon.

11. DC - cTeneHb KOHAEHCauuK (3HaK “/” mocne 3Ha4YeHns ykasbiBaeT
npenBapuTENbHYIO OLIEHKY).

12. TAIL - gnnHa xBocTa B rpaycax.

13. PA - NO3MLUMOHHbIN Yron XBocTa.

14. OBS - MexayHapoaHbI NATU3HAYHbIM Koa Habnaartens. Ecnu ewe
He NMeeTCH, MOXHO ykasaTb CBOM COOCTBEHHbIN C pacLUMpOBKOW B
npuMeYaHun.

Bonee nogpo6HO ¢ Npumepamu perncTpauumn pesynbTatoB HabnoaeHWIn
MOXHO MO3HaKOMMUTbLCA Ha cneumanbHon cTpanuue International Comet
Quarterly (http://cfa-www.harvard.edu/icg/ICQFormat.html)

MpaBunbHO 0GOPMIIEHHbIE pe3ynbTaTbl HAONIOAEHWI BbIChINTANTE MO
agpecy: icq@cfa.harvard.edu.

CornHeuYHble n JTYHHbI€ 3aTMeHunsA
CornHeyHble 3aTMeHud

Bo Bpemsi HoBonyHun ConHue, 3emns u JlyHa MOryT oka3aTbCsi NPUMEPHO
Ha OfHOW NHUK, 1 Toraa Ha 3emre HabngaeTca CoONMHEYHOEe 3aTMEHMe.
BcrnegcTtBre HakmmoHa niockocTy opbuTbl JTyHbl K NIIOCKOCTM OpOUThI
3emnu JlyHa B MOMEHT HOBOMYHMWS HE BCEraa Haxogutcs BONN3M OT TOYKM
nepeceveHusi opobut MNoaTomy, ConHeuvHble 3aTMEHNS MPOUCXOAAT HE
Kaxkgoe HOBOSyHUe, HO, He MeHee 2 1 He 5 naTu pa3 B rogy. TeHb JIyHbl Ha
nosepxHocTu 3emnu umeeT HebonbLUne pa3mepsbl. [10aToMy, NOMHbIE
COMHeYHble 3aTMeHUs HabnaalTca He Ha BCeM AHEBHOM nosnyLiapum
3emnu, a B y3kon nonocke wmpuHon He 6onee 300 Km.

TeHb JlyHbl COCTOMT U3 ABYX YacTen — COBCTBEHHO, NOMHON TEHWU, U
nonyTteHun. Ha obLwnpHON TeppuTopmm NonyTeHn HabnaaTcs YacTHbIe
COrMHeYHble 3aTMeHus. B 30He yacTHoro 3atMeHus JlyHa 3akpbiBaeT He
Becb gnck CornHua, a ToNnbko ero yactb. CteneHb nokpbitua ConHua JlyHon
xapaktepusyeTca pason 3aTMeHus.

Haunbonee nHTepecHoe n pegkoe siBfeHne — NOofHoe COfHeYHoe
3aTmeHuve. YTobbl ero yBngeTb, Heobxoanmo crneuuansHO OTNPaBUTbLCS B
nonocy NosiHon gasbl 3aTMEHWs!, B€Ab B OOHOM U TOM K€ MeCTe 3€MHOro



Puc.19. MonHoe conHeuHoe 3aTtMeHne 29 mapTta 2006r., Kakum ero MOXxHO ObIno yBuaeTb
B GUHOKNb UK NoA3opHyto TpyBy ¢ yBenuueHnem 20x. Kucnosopack. ®oTo aBTopa.

Lapa nonHasi hasa CoNIHeYHOro MoxeT HabnaaTbCA NvLb pas B
HECKOIbKO AEeCATKOB NeT. YHUKaNbHOCTb CONTHEYHbIX 3aTMEHUIA
[OMNOMHAETCH MX HUYTOXHON MPOAOIPKUTENBHOCTbLIO: B NOSIOCEe MOJHOM
dasbl 3aTMeHne anutcsa He bonee 7,5 MUHYT!

MoaTomy, ecnu Bbl HAXOAUTECH B HENOCPEACTBEHHOM GNNM30CTM OT NONOCHI
NOnHom hasbl CONMHEYHOro 3aTMEHUs!, He YNyCTUTE LiaHca NpoHabnoaaTthb
3TO rpaHAMO3HOE acTPOHOMUYECKOE SIBMIEHME.

Ecnu BepLumHa kOHyca NyHHOW TEHW He 4OCTUraeT NoBepXHOCTU 3emMnu,
HabngaeTcd konbLeobpasHoe conHevHoe 3aTmeHue. [pu atom, JlyHa
3aKkpbiBaeT He Becb Auck ConHua, 1 4acTb ero BbICTyNaeT u3-3a MyHHOro
AVCKa B BUAe APKOro KormbLa.

YacTtHasa dpasa 3aTmeHus, gnswasaca 06bIYHO YyTb MEHee Yaca, C TOYKU
3peHunst 0cobeHHOCTeN HabMAEHUSI HN YEM He OTNMYaeTCs OT OObIYHbIX
HabnogeHun ConHua. Npu aTom Heobxoammo cobrnioaath Bce
NpeaoCTOPOXKHOCTU: HEe CMOTPeTb Ha ConHue 6e3 3almnTbl 3peHus



(TEMHbIN 06BEKTUBHBIN OUNBTP UMK MAOTHLIA OKYNSAPHbLIN UNbTP Npm
CUIbHO 3agunadparMmMpoBaHHOM 0O bEKTUBE).

3a HeCKONMbKO MUHYT A0 HaCTynieHus NonHow dhasbl noroga BOKpYr MOXeT
N3MEHUTBCS: MOAYET BETEP, CTAaHEeT 3Ha4YMTeNnbHO xornoaHee. B momeHT
nonHon ¢asbl He60 NOTEMHEET HAaCTOMNbKO, YTO HA HEM MOSABATCA SApKMe
3Be3abl 1 OyayT BUOHbLI NNaHeThl, Npexae Bcero, BeHepa n Mepkypui. Ha
ropm3oHTe B 3TO BpeMs bygeTt HabnogaTtbca po3oBaTas nofioca pacceera.
Mepes MOMEHTOM HaCTyMieHUs NoHOM dasbl U Nepes ee OKOHYaHNEM
HabnogaeTca MHTepecHoe saBneHne — BpunnNnMaHToBoe KOMbLOo. ITO
BCMbIXMBAET y3Kasi NOfiocka ConHeyvHon poTocdephbl, He 3akpbiTas JTyHOW.
Haxe korga JlyHa nonNHOCTLI0 MOKPOET COMMHEYHBIN ANCK, YaCcTb ero MOXeT
npocTynaTtb B BUAE SPKMX TOYEK U3-32 HEPOBHOCTEN NTYHHOM NOBEPXHOCTM.
OT0 sBneHue HasbliBaeTca “YeTkamn bennn”.

C HacTynneHvneM nonHom gasbl CONHEYHOro 3aTMEHNS] BOKPYT TEMHOTO
avcka JlyHbl BCMbIXMBaET COMHEYHas KOpOHa — BHELHAA, Hanbonee
ropsiyas 3oHa atMocdepbl ConHua. B 3aBUCMMOCTM OT akTUBHOCTHU
ConHua dopma 1 MHTEHCUBHOCTb KOPOHbI MeHsieTcs. B neprnog MuHumyma
11-neTHero uMkna CoMHEeYHON akTMBHOCTU hopmMa KOpOoHbI Bonee
npaeunbHas. Kpome npoTskeHHbIX BHELWHUX obnacTen, B KOPOHe
HabnogaTCcs ANVHHBbIE POBHBLIE HUTKU — CTPUMMEPhI, @ OKOS10 NMOJIH0COB —
KOPOTKME N3OMHYThIE MONOCHI — LLETOYKM.

MoMMMO KOpOHbI, BO BPEMSI MOSTHOMO COSTHEYHOIO 3aTMEHWS Ha Kpato
COMHEYHOro Ancka HabnaaTes apkne po3oBaTtble 06pa3oBaHus -
npoTybepaHLbl. ATO BbIGPOCHI rasa 13 Heap ConHua.

Bcnencteme upesBbiHanHO Manon NpogormkKnTeIbHOCTM NepBoe B Ballewn
XXM3HU MOJTHOE COMHEeYHoe 3aTMeHue nydlie npoHabniogatb BU3yanbHo.
Ha poTocbeMKky MOXeT NONpoCTy He XBaTUTb BpeMeHW. Jlyylle Bcero
HabnogaTb CONHEYHOE 3aTMeHNe B BUMHOKNb. C HACTyNIeHneM NoJsIHON
hasbl 0O bEKTUBHBIE PUNBTPBI MOXHO CHATbL M HAbMNAaTh ABNeHne
Hanpsimyto. Nocne HabngeHNst KOPOHbI MOXXHO OCMOTPETL HEGO n
nonbITaTbCA OTOXAECTBUTL CO3BE3aAMS. Bo Bpemsi 3aTMeHUs xxenaTenbHo
HasHa4MTb KOro-To U3 HabnaaTenen XxpOHOMETPUCTOM, YTOObI OH
BbIKpMKMBAI OTCHYET BPEMEHM JO MOMEHTA HACTYMMEHUsI NONHOM dhasbl U
00 ee OKOH4YaHus.

MoxxHo nonpo6oBaThb MNOMY4YNTL CHUMKM KOPOHBI C MOMOLLbIO Kamepbl
(nyywe undpposot), 3aKpenneHHon 3a oKynsapomM BUHOKNA UM NOA30PHOM
TpyObl. Bbigeprkka npu vyBcTBUTENBHOCTU 200-400 eanHUL, OOJDKHA ObITh
OT [ecsATbix gonen cekyHabl Ao 1-3 cekyHa (c 6onee gnuTenbHbIMK
BblAepxkamu nsobpaxkeHne bygeT pasmbiTo). byabTe rotoBbl K TOMY,
4TO6bI OBICTPO OTBECTU MHCTPYMEHT OT COoNHLa N0 OKOHYaHUIO 3aTMEHMS,
YTOObI HE CXKEYb TEXHUKY.

O6cTosTENLCTBA NPEACTOSILLEN0 CONTHEYHOIO 3aTMEHNS (TOYHOE BPEMS
HaCTYNNeHUs1 N geTarnbHy KapTy NOKPbITHS) MOXHO Y3HaTb Ha cante
NASA.



nyHHbIe 3aTMeHus

Bpems ot BpeMeHu JlyHa npoxoguT Yepe3 TeHb 3emnun. Toraa npoucxoaut
nyHHoe 3atMeHne. O4eBMOHO, YTO NYHHOE 3aTMEHME MOXET NPONCXOANTb
TONbKO BO BpeMsi MONHONYHUS. BcneacTeBue HakmnoHa ninockocTn opouThl
JTyHbI K nnockocTn opbutbl 3emnu Bokpyr ConHua JlyHa B MOMEHT
MOMHONYHUSI HE BCerga HaxoamTcs BOMM3u OT TOYKMN NepeceyeHmnst opouT u
Kaxkgoe MOSHOoMNyHWe 3aTMEeHMEe He NPonucxXoanT. TeM He meHee, Ha 3emne
€XEroHO NPOMCXOAAT 2-3 NyHHbIX 3aTMEHUS U HAbNAaTb UX MOXHO B
nobon Touke TOro nonyLuapusi, KOTopoe B TOT MOMEHT obpalLieHo K JTyHe.
TeHb 3emnu cocTouT U3 AByx obnacrten - bonee TemMHon 06nacTu TeHw,
CO3[aHHOWN KOHYCOM C BepLUNHOKN, HanpasneHHon ot ConHua, n obnactu
NonyTeHun, CoO34aHHOM KOHYCOM C BEPLUWHOW, HanpaBneHHOW K COMHLLY.
MonyTeHeBoe NyHHOE 3aTMeHUe Ha 3emne NpPakTUYeckn He 3aMeTHO U He
npeacTaBnsieT nHTepeca.

Ecnu Tonbko YacTtb JlyHbl npoxoaunT Yepes obnacTte TeHn 3emnu,
HacTynaeT YyacTHOe NyHHoe 3aTMeHune. Hanbonee 3axBaTbiBatoLlee
3penue npeacrtasnseT cobor nonHoe NyHHoe 3aTMeHune, korga JlyHa

Puc.20. MonHoe nyHHoe 3aTMeHne 3-4 mapTta 2007r., KakuM ero MoXHo 6bINo yBuaeTb B
noasopHyto Tpyby unu Teneckon ¢ ysenuyennem 30-40x.
AsTop cHumKa: Bopuc mutpues (auroraborealis.org.ru)



MOMHOCTbIO BXOAMT B 3€MHYI0 TE€Hb. OTO SIBfIEHNE He CTONb peaKoe, Kak
MOSIHOE CONTHEYHOE 3aTMEHME, MO3ITOMY JOCTYMHO Kaxaomy. B otnvumne ot
COJTHEYHOro 3aTMEHMUS, NOJSHOE JNIyHHOE 3aTMeHMe 0bbIYHO AnnTcs bonee
yaca 1 MOXeT A0CTUraTb MakCuMarnbHOW NPOAOSIKUTENBHOCTU 1 Yac 42
MUH.

Mpn nonHoM NyHHOM 3aTMeHuu JlyHa Bce e ocTaeTcsi BUANMOon. 3to
NPOUCXOOMUT BCNeacTBME NperioMieHnsa 3eMHOM aTMoctepor CONTHEYHbIX
ny4den. Tak Kak KpacHbIN Auana3oH CBeTa MeHbLLE BCEro paccenBaeTcs 1
nornoLaeTcs 3eMHon atmocdepon, JlyHa B MOMEHT 3aTMEHUS umeeT
KpaCHOBaTbI OTTEHOK. APKOCTb M okpacka JIyHbl B MOMEHT FyHHOro
3aTMEHUS NOMHOCTBIO 3aBUCUT OT COCTOSHUS 3eMHON aTMocdepbl
(3aBUCSILLLErO OT BYNKAHNYECKON aKTUBHOCTU U MHTEHCUBHOCTU METEOPHbIX
NOTOKOB) M OT akTuBHOCTM ConHua. B TedeHne AByx neT nocne MMHUMyMma
COJTHEYHOW aKTUBHOCTM JTYHHbIE 3aTMEHUS O4eHb TeMHbIE. Nepea cambim
MWHUMYMOM SIPKOCTb JTYHHbIX 3aTMEHUIN pe3ko nagaet. B octanbHoe
BpeMsi JlyHa B MOMEHT NyHHOro 3aTMeHusl 6biBaeT okpalleHa B SpKo
KpacCHbIN UM OpaHXXeBO-KPaCHbIN LBET.

MoaTomy, LieneHanpaBreHHbIe NIOOUTENbCKME HAbMOAEHUS NTYHHbIX
3aTMEHUIN KPOME YMCTO SCTETUYECKOTO YOOBONBCTBUSA U yOOBNETBOPEHUS
nobonbITCTBa MOryT AaTb BaXHble CBeAEHUS ANs reoUsnku.

JIyHHbIE 3aTMEHUS - OTNMYHas 06nacTb NPUMEHEHUS NPU3MEHHOTO
BUHOKNSA 1 HeBONbLLION NOA30PHOM TPYDLI, NMOCKOMLKY ANS UX HabnwaeHns
He TpebyeTca 60onbLIOro yBenuyeHns u anameTpa o6bekTmBa.

[nsa kKonMyecTBEHHOM OLEHKN SIPKOCTU U LiBETa MYHHbIX 3aTMEHUN
ucnonb3yetcs wkana A.[aHxoHa.

0-3aTMeHMe o4YeHb TEMHOE, B cepeanHe 3aTMeHus JlyHa noyuTn He BugHa.
1-TeMHO cepoe Unun KopuyHeBaToe; AeTanu NyHHOW NOBEPXHOCTU
NpPaKkTU4eCKN He BUAHBI.

2-3aTMEHNE TEMHO CEPOE C pbbKeBaTbIM OTTEHKOM; LIEHTP 3aTMEHUs
Oornee TeMHbIN, YeM BHeLUHWEe obnacTu.

3-3aTMeHMEe KUPNNYHO-KPaCcHOE; TEHb OKpY>KeHa CepoBaTO-XenTown KalMOW.
4-Me[HO KpacHoe, OYeHb SApKOe; Kpal TeHu ¢ ronyboBaTomn Kanmon; BUAHbI
OCHOBHbIe AeTanu.

MoxHO Takke oueHMBaTb YCNOBUSA BUANMOCTU OTAENbHbIX MYHHbIX

@C€C/ Y

Puc.21. ®asbl nonHoro nyHHoro 3atmeHus 3 anpens 1996r., kakuMu oHY Habnoganmcs B
6uHoknb. PoTo aBTOpPA.



obpasoBaHui (53 obbekTa, B TOM Yncre Mopsl, TEMHbIE U CBETIbIE
KpaTepbl, ropHble obnactu). TyT xxe notpebyeTcsa noasopHas Tpydba unm
Teneckon ¢ 6onbWnM YeM y GruHoknsa yeenudeHvem (20-60 kpar).
Cnuwkom 6onbluMe yBENUYEHNS TYT HU K YeMy: yao6HO, YToObI B none
3peHuns 6bin BugeH Becb AUCK JIyHbI.

Tarke BO BpeMs HabnogeHust 3aTMeHMs MOXXHO OTMeYaTb MOMEHTbI
npoxoxgeHus no gucky JlyHel 3eMHoN TeHW. B nepByto ovepenpb,
uenecoobpasHo oTMeYaTb MOMEHTbI KOHTAKTOB: MEPBOro - koraa JlyHa
KacaeTcs TeHU, BTOPOro - koraa JlyHa NonNHOCTbIO0 BXOAMT B 3€MHYIO TEHb,
TpeTbero - korga JlyHa nosBnsieTcs U3 TeHU U YeTBepToro - koraa JlyHa
MOMHOCTbBIO BbIXOAMUT U3 TEHU . Takke MMEET CMbICIT OTMeYaTb MOMEHTbI
NPOXOXAEHNS Kpas TEHU Yepes MNyHHbIe KpaTepbl. ATO HEOBXO0ANMO Ans
OonpeaeneHnst pasnuynst UCTUHHLIX Pa3MePOB 3E€MHOW TEHU OT
BbIYMCIEHHBIX M YTOYHEHWS HA OCHOBE MOyYeHHbIX AaHHbIX TEOPUM
CTPOEHNS 3eMHOM aTMocdepbl.

YacTHble hasbl NMYHHOro 3aTMeHUst MOXHO cdoTorpadmpoBaTb METOA0OM
OKynsipHOWM Kamepbl. [pnyeM, Ans 3Toro roguTcst 1 GUHOKNNb. BbloepXkn
ONsl YacTHbIX (ha3 3aTMEHUS Takme Xe, Kak U Npu 06bIYHOM
doTorpadmpoBaHmm JIyHbl B CXOOHbIX dha3ax. Ecnv 3aTMeHne oYeHb
sipKOe, MOXHO nonpoboBaTh CHATL M NONHYIO dasy ¢ akcnosuumen B 1-5
cekyHA. [Npu aTom, JlyHa Byaet HEMHOro cmasaHa CyTOYHbIM BpalleHneM
3emnu.
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[BoOWHLIE N KpaTHbIe 3Be3abl,
OOCTYMHbIe HA6NAEHUAM B UHCTPYMEHT C anepTypou oT 50 mm.

HassaHwne

n Kaccuonen

vy AHgpomeap!
n Mepces

0 Tenbua

6 OpuoHa

1 Paka

o [oHumx Mcos
€ B.Meggeauubl
B CkopnvoHa

€ Inpbl

S Nupsbl

B Nebens

o Kosepora
o Becos

v [pakoHa
0 3men

B NMupbl

C NbBa
8 OpuoHa

n MNeraca
u CkopnvoHa

v CkoprnvoHa

k Tenbua
o Tenbua

S Lledpes

SKBaTopMaﬂbele
KoopAuHaThbl

o (2000) 8 (2000)
00"48" | +57°41'
02 02 +42 13
02 49 +55 48
04 27 +1552
05 34 -05 25
08 45 +28 51
1255 +38 27
1323 +55 03
16 04 19 44
18 44 +39 39
18 53 +36 56
1930 +27 54
2017 1237
14 51 16 02,5
17 33 +55 10,4
18 56 +412.2
1850 +3321.7
10 16 +26 25
532 018
2210 +3310,7
1651.8  -3802.8
16 12 -1927,6
4253 +2217,6
4393 +15 55,1
22292 | +5824.9

Bneck

my
3,6

2,3
3,9
3,4
4,7
4,2
2,9
2,4
2,6
4,7
55
3,2
4,2
2,9
5,0
4,5
3,3-4,2

3,4
2,5

4.4
3,1

43
4.4

438
3,5-4,4

ma
7,2

5,1
7,9
3,9
5,0
6,6
5,6
4,0
4,9
4,5
4,5
5,1
3,6
5,3
5,0
5,4
7,8

5,9
6,9

5,7
3,6

6,5
5,4

5,2
7,5

yrn.
pacct., r

12"

10"

og"

330"

110"

30"

20"

15"

14"

208"

619"

35"

378
230"
62"
23"

47"

320"
53"

570"
347"

41"

340"
435"
41"

LiBeTa
KOMMOHEHTOB

XenTbii n
KpacHOBaThIN
OpaHxeBbl 1
rony6on
OpaHxeBbI 1
rony6on

TEeMHO -XenTblil 1
Genbin

lFony6oi n
XenToBaTbIn
XKenTbivi n
rony6oBatbIi
XenTbii n
TNNNOBbIN
benbin

Benbin n
3eneHoBaTo-
KEenTbIn

benbin
lony6oBaTbivi n
KpacHbI
XKenTbivi n
rony6on
XKenTtbin
Benbin, xenTbi
XenTbln n 6enblii
XenTtoBato-
Genbin
lony6osaTo-
Genbi

XKenTbin
lony6osaTo-
Genbin

Benbin, xenTbin
lony6osaTo-
Genbin
lony6osaTo-
6enbii, 6enbii
Benbin

Benbin
XenTbin, 6enbiv



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

HaseaHue Cosseaane a (200 5 (2000) 3e.Ben. Pasm. 3s.

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 24.6Mm +61°36' 6.9m 13' 100*

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

M34 Mepcen 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 Mepcen 44 15.4m +51°14' 6.4m 24'

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

NGC 1582 Mepcen 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"

vagpl Teney 44 27m +16° 0.5m 8° 200"

NGC 1502 XKupad 447.7m +62°20' 5.3m 8'

NGC 1981 OpwoH 54 35.2m -4°26' 4.6m 25' 20"

M36 Bo3Huuui 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 Bo3Huuui 64 49.3m +41°4' 5.4m 15'

M35 BnunsHeubl 64 9.1m +24°20' 5.1m 40' 120

NGC 2232 EpunHopor 64 26.6M -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 EnvHopor 74 14.6m -10°18' 5.3m 20'

NGC 2362 BonbLwon nec 74 18.8m -24° 57 4.1m 8' 60*

M41 BonbLuon 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 (Acnn) Pak 8440.1m +19°59' 3.5m 95' 200*

M67 Pak 84 51.5m +11°50' 6.9m 16'

Melotte 111 Bonocsbl 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 CkopnvoH 164 54.1m -41°49' 2.6m 15'

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

M25 Crtpeneun 184 31.6m -19°15' 6.5m 40' 86"

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



HasBave CosBesaue a (2000 5 (2000) 3e.Ben. Pasm. 3B
NGC 6633 3meeHocel, 184 27.7m +6° 34 4.6m 27 30
IC 4665 3meeHocel 174 46.3m +5°43' 4.2m 41 30*
M16 “Open” 3mes 184 18.8m -13°45' 6.0m 35' 100*
IC 4756 3mes 184 39.0m +05°27' 5.0m 52'
NGC 6709 Open 184 51.5m +10°21' 6.7m 13
M39 NeGenp 214 32.2m +48° 26' 4.6m 32' 30"
M29 Ilebenb 204 23.9m +38°32' 6.6m 6'
NGC 6940 Jlncnuka 204 34.6m +28°18' 6.3m 31"
NGC 7243 Awepuua 224 15.3m +49° 53' 6.4m 21 40"
LlapoBble ckonneHus,
OOCTYMNHbIe HAGNIAEHUAM B UHCTPYMEHT C anepTypoun ot 50 mm.
Haseanne  Coseesgue a (200 5 (2000) 3e.Ben. Pasm.  3B.
M3 ["oHume lMcbl 134 42.2m +28°22' 6.2m 19.0' 500000
M5 3mes 154 18.5m +2°4' 5.7m 20.0'
M4 CkopnuoH 164 23.6m -26°32' 5.9m 26.3'
M13 epkynec 164 41.7m +36°27' 5.8m 23.0' 100000
M12 3mMeeHocel 164 47.2m -1°56' 6.7m 14.5'
M10 3meeHocel, 164 57.2m -4°6' 6.6m 12.0'
M19 3meeHocel 174 03m -26°16' 7.2m 13.5'
M62 3meeHocel 17401.6m | -30°07'43"  6.6m 14.1'
M92 epkynec 174 17.1m +43°8' 6.4m 12.0' 330000
M14 3mMeeHocel| 174 37.6m -3°15' 7.6m 12.0'
M28 Crtpeneun 184 24.5m -24°51' 6.8m 15.0'
M22 Crpeney 184 36.4Mm -23°54' 5.1m 24.0' 70000
M55 Crtpeneun 194 40.0m -30° 58" 6.3m 19.0'
M15 Merac 214 30.0m +12°9' 6.2m 12.0'
M2 Bopgonen 214 33.5m -0°49' 6.5m 12.9' 150000
flpkue TyMaHHOCTM,
OOCTYnNHbIe HAGNIAEHUAM B UHCTPYMEHT C anepTypoun ot 50 mm.
HaseaHue Cossesgne o 30 5 (2000) 3e.Ben. Pasm.  Tun
M1 Teney 54 34.5m +22°1' 8m 8x4' Oudppys
“KpaboBugHas” Has
M42/43 OpwuoH 54 35.5m -5°28' 45m 1° Onddys
“TymMaHHOCTb Has
OpwuoHa”
NGC 2244 EanHopor 64 32.4m +4°52' 6.2m 1.3x1° | Ouddys
“Po3ouka” Has
M8 “Naryna” Crpeney 184 4.1m -24°20' 6.4m 90x40' | Oudpdpys
Hast
M20 “Tpudpug” Ctpeneu 184 02.3m | -23°02' 6.3m 29' Oudbdys
Hast
M16 “Open” 3mes 184 18.8m | -13°45' 6.0m 30' Oucbdys
Hast
M17 “Owmera”, Crpeney 18420.8m  -16°11' m 46x37' | Oudpdpys
“Moakosa” Has



HasBaHune
M57 “Konbuo”

Barnard 143
M27 “TaHTeny”

NGC 6960/6992
“Byanb”

NGC 7000
“CeBepHas
Amepuka”

IC 5146 “KokoH”

NGC 7293
“YnuTka”,
“renukc”

FanakTuku,

Co3sBesgue
Inpa

Open
Iebenp
Iebepp

JNebenb

JNebenb

Boponen

o 3000 5 (2000 3B.BenN.
18453.6m = +33°2' 9.0m
194 40m +10°30' (TemH.)
194 59.6m = +22°43' 7.4m
204 45.7m | +30°43'

204 58.8m = +44°20'

21453.4m | +47°16' 7.0m
224 29.6m  -20°48' 7.8m

Paam.
1.8

40'

6.7'

70

120x1
00'

12

16x12'

Tun

MnaHeTa
pHas
TemHas,
nbinesas
MnaHeTa
pHasi
Ondapys
Hasi
Audpcpy3

Haa

Audpcpy3
Hasi
MnaHeTa
pHas

OOCTYMNHbIe Ha6NAEHUAM B UHCTPYMEHT C anepTypou oT 50 mm.

HaseaHue
M31

“TymMaHHOCTb
Angpomenb!”
M110

NGC 253
M33

M81

M82

M106

M87

M104
“Combpepo”
M63
“MopconHyx”
M51
“BogoBopot”
M101

HeKOTOpre n3BeCTHble aCTepu3mMbl

HaseaHune

“Bo3ayLUHbIN
3men”

“TpeyronbHuK’

“CkonneHue
MasmnHo”

CosBesgue
AHgpomena

AHgpomena
CkynbnTop
TpeyronbHWK
Bb.Menseavua
Bb.Menseauua
"oHume lMNebl
[eBa

Oesa

"oHune lMcebl
"oHune lMcebl

b.Megseauua

a, 2000 § (2000) Co3B. Pa3awm.
01h40m | +59°00' Cas 2°30
01h54m | +38°00' And 3°
03h17m | +60°03' Cam @ 8.5

o (2000)

04 42.7m

04 40.4m
04 47.6m
14 33.8m
94 55.6m
94 55.9m
124 19m
124 30.8m
124 40.0m

134 15.8m

134 29.9m

144 3.2m

S (2000)

+41°16'

+41°47"
-25°17'
+30°39'
+69°4'
+69° 40'
+47°18.3'
+12°23'
-11°37'

+42°02'
+47°11

+54°21'

3B.BEN.
3.4m

8.0m
7.1m
5.7m
6.8m
8.4m
8.3m
8.6m
8.0m

8.6m

8.4m

7.7m

N Onucanue

17

Pa3am.
178x163'

15x8'
25x5'
62x39'
26x14'
11x5'
18.6x7.3'
g

9x4'

12x7'

11x8'

27x26'

pynna 3Be3g 5-7m B

cdopme 3mesi C XBOCTOM
13 3Be3g 8m

30

Ll,enoq Ka 3Be3[,Beayuias

K paBHOGeapeHHOMY

TPEYronbHUKY

9 pynna 3Be3p 7-9m,
roxoxas Ha paccesiHHoe
cKonneHune



HaseaHune

Ckonnenwue
Mepces

“Kackan
Kembna”

“ManeHbkas
pbi6a”

“l'onoBa
cTpenbl”
“Homep Tpn”

“KopoHa”

“Koma”

“3Be3aHble

Bpara”’

“MuWHuU-
Bewwanka”
S-ckonneHue
“Konbuo”
“ManeHbkas
Koponesa”
“Bewwanka”
“Cnupanb”
“Anvas”
“Moakosa”

“Undppa 7"

“Ctpena”

o (2000)

03h28m

03h57m

05h18m

06h40m

06h53m

10h50m

12h22m

12h36m

16h30m

16h37m

18h04m

18h35m

19h25m

20h14m

20h39m

21h07m

23h07m

23h21m

& (2000)

+49°00'

+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.

Per

Cam

Aur

Cma

Cma

Uma

CmB

Crv

Umi

Her

Her

Dra

Vul

Cyg

Del

Cyg

Cas

Cas

Pa3am.
3 o

2°25'

30x75'

7

22'

12'

2°45'

12'

45'

45

20’

2°45'

30’

17

17'

2°1%'

1°

50

20

15

Onucanue

CkonneHne monoabix
3Be3[, BUONMbIX
HEBOOPYX. rMasom
Mpsimas uenodyka 3B. 5-
8m BedeT K CKONMeHuo
NGC1502

Bonee AtoxuHbI 3BE3
06pa3syoT ManeHbKyo
pbIOKY

ManeHbkast 6yksa V 13
3se3q 9m

Llenoyka 3Be3a 9m,
HanoMuHatoLas
BbITSAHYTYIO Lndpy 3
ManeHbkas kopoHa n3
3Be3z 9m C sipKom
3Be3[01 B LIeHTpe
CkonneHwve sipknx 3sesq
5-6m, obpasytoLlee
oyksy V

TpeyronbHuK 38€34 C
TPEYronbHUKOM criabbix
3B. B LlEHTpe

Llenouka 3Be3g 9-10m,
HanoMuHaioLas
BeLuarsnky

Llenoyka 38. 10m B Buae
BbITSAHYTOMN
nepeBepHyTON BykBbl S
KonbLo 13 cnabbix 3B. co
3Be3701 7m B LieHTpe

5 apkux 3Be3q
acTepusma obpasytoT no
dopme 6yksy W

10 Apkux 3Be3f cos3gatoT
KOHTYpbl BeLlankv ans
Genbs

Tpwn cnupanbHbIX
Leno4ku 3. 5-9m co 3B.
6,5m B LeHTpe
TpeyronbHWK U3 SpKMX
3Be3[ 5-6m, Bkntovas [
OenbcuHa

Llenoyka 3e3n 7-11m
PSAOM CO 3BEe370M
[eHeb B Ilebene
Llenouka 3Be3q 5-6m B
dopme nepeBepHyTOM
undppbl 7

Llenouka B Buae crpensl
ceBepo-BocTo4Hee M52



JlyHHbIe 3aTMeHuA

BuauMbIe Ha TeppuTopumn Poccun B 6nvxkanwmve 10 ner
(Bpema=UT+4u)

[ata

07.09.2006
04.03.2007
21.02.2008
16.08.2008
31.12.2009
15-
16.06.2011
10.12.2011
25-
26.04.2013
28.09.2015
7-8.08.2017
31.01.2018

1 KOHTaK

2245.0m
1429.9m
5442.8m
23435.6Mm
22451.6m
22422.4m

16445.2m
23451.8m

546.6Mm
21422.1m
15447.8m

2 KOHTaKT

2443.7m
740.4m

23422.0m

1845.5m

6410.5m

16415.1m

ConHeyYHble 3aTMeHNs
BUAUMbIe Ha TeppuTopuun Poccun B 6nvxkanwme 10 ner
(Bpema=UT+4y)

Hata

19.03.2007

01.08.2008

22.07.2009

15.01.2010

4.01.2011

21.05.2012

20.03.2015

Hauan
Makc

dasa

YacTH.

4438m
15¢

0,874

1,040 1244m

3c
1,081 3u58m
7c
0.920 845m1
6¢c

0.857 10440

M2c

0.945 0u55m

54c

1.045 11440

m40c

Hauva

el Makc
MOJTH. sheze
- 6431
m44c
13420 14420
m54c  m56¢
4451 6435
m3c M8c
- 1146
M21c
- 12450
M22¢c
- 3452
m33c
1349 13u45
mi13c Mm26¢

Makcumym

22451.2m
3420.8m
7425.9m
1410.0m
23422.5m
0412.4m

18u31.6m
047.3m

6446.9m
22420.2m
17429.6

KoHew
MOJH.

15421m
17¢

8419m1
5¢c

14421m
15¢

3 KOHTaKT

3457.8m
7451.4m

142.8m

18457.7m

7423.4Mm

1848.0m

KoHel
YacTH.

8424m
33c

16438
mi4c

9412m
12c

1447m
20c

1540m
32¢c

6449m
6¢c

15449
m51c

Makc.
3aTMeHUne

55°25,.8 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

Makc.
hasa
0.189
1.237
1.111
0.812
0.081
1.705

4 KOHTaKT

23437.4m
5411.6m
948.9m
2444.5m
23453.6Mm
242.4m

1.110
0.020

1.283
0.251
1.322

3oHa
BUAMMOCTM

3an. Cubupe,
Ypan, Cp.Asuns

Bca Tepp.
Poccun

HOr Poccuu,
WHaus, Kutain

HOr Poccuu,
LieHTp.
Cwnbupb

EBp. u toXH
yacTtb Poccum,
3an. Cubupb

BocTtouHas
Cwnbupb

Bcsa Poccus
Kpome
LanbHero
Bocrtoka



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

& (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°18'53"
-49°30'26"
+28°09'22"
+15°08'00"

Tun

M

M

M

Z Cam
M
SR
M
SR
M

M

M
SR
RCB
M
UG

w
s ]

[0)

By

s ]

s ]

@]
w

igiiZmimiiiimiiiiiiiimiiiiicZi
vs]

Amvnnutyga
N3MEHEHUS
6necka, m
<9.0 - 14.8>
<7.9-11.9>
<6.9 -14.3>
10.4- 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=ENZ=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 = nonyperynsipHole

UG = kaTaknuammnyeckme 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



BuHoKynsipHasa nporpamma HabnoaeHUn nepeMeHHbIX
3Be3n bputaHckon ActpoHomuyeckon Accoumaumm (BAA)

(2000) & (2000)

3Be3na o Tun Annutyga [llepuoa
RS And 23h55 +48°38’ SRa 7-9.1 136
SU And 00h05 +43°33’ Lc 8-8.5

TZ And 23h51 +47°31 SRb 7.6-9

AQ And 00h28 +35°35’ SR 8-8.9

BZ And 00h38 +45°36’ Lb 7.5-8.4

EG And 00h45 +40°41’ ZAnd 7.1-7.8

V Aql 19h04 -05°41’ SRb 6.6-8.4 353
V450 Aqgl 19h34 +05°28’ SRb 6.3-6.7 64

V Ari 02h15 +12°14’ SRb 7.8-8.8 777
UU Au 06h37 +38°27’ SRb 5.1-6.8 234
AB Au 04h56 +30°33’ Ina 6.7-8.4

y1 Au 06h25 +49°17 Lc 4.8-5.7

W Boo 14h43 +26°32’ SRb 4.7-5.4 4507
RV Boo 14h39 +32°32' SRb 7.5-8.8 137
RW Boo 14h41 +31°34’ SRb 7.4-8.9 209
RX Boo 14h24 +25°42’ SRb 6.9-9.1 160
U Cam 03h42 +62°39’ SRb 7.7-8.8

RY Cam 04h31 +64°26’ SRb 7.3-9.4 136
ST Cam 04h51 +68°10’ SRb 6-8 3007
UV Cam 04h06 +61°48’ SRb 7.5-8.1 2947
ZZ Cam 04h18 +62°21’ Lb 7.1-7.9

X Cnc 08h55 +17°04’ SRb 5.6-7.5 195
RS Cnc 09h11 +30°58’ SRc 5.1-7 1207
RT Cnc 08h58 +10°51’ SRb 7.1-8.6 607?
V CVn 13h20 +45°32’ SRa 6.5-8.6 192
Y CVn 12h45 +45°26’ SRb 5.2-6.6 157
TU CVn 12h55 +47°12' SRb 5.6-6.6 50
W CMa 07h08 -119%55’ Lb 6.4-7.9

WZ Cas 00h01 +60°21’ SRb 6.9-8.5 186
V391 Cas 01h57 +70°12’ Lb 7.6-8.4

V393 Cas 02h03 +71°18 SRa 7-8 393
V465 Cas 01h18 +57°48’ SRb 6.2-7.8 60

y Cas 00h57 +60°43’ GCAS 1.6-3

p Cas 23h54 +57°29’ SRd 4.1-6.2 320
W Cep 22h37 +58°26’ SRc 7-9.2

RU Cep 01h21 +85°08’ SRd 8.2-9.8 109
RW Cep 22h23 +55°58’ SRd 6.2-7.6 3467
SS Cep 03h50 +80°19’ SRb 6.7-7.8 90
AR Cep 22h52 +85°03’ SRb 7-7.9

DM Cep 22h08 +72°46° Lb 6.9-8.6

FZ Cep 21h20 +55°27’ SR 7-7.6

u Cep 21h44 +58°47 SRc 3.4-51 730
RR CrB 15h41 +38°33’ SRb 7.1-8.6 61
SW CrB 15h41 +38°43’ SRb 7.8-8.5 1007
W Cyg 21h36 +45°22' SRb 5-7.6 131
RU Cyg 21h41 +54°19’ SRa 8-9.4 233

RV Cyg 21h43 +38°01’ SRb 7.1-9.3 263



(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 nepemeHHble [EA — Tuna Anrons, EB — Tuna Beta Lyr,
EW — tvna W UMa]
GCas OpynTtuBHble NnepemeHHble TNa Gamma Cas

In UpperynspHble HebynsipHble nepemeHHble [Ina - ropsivas, Inb -
xonopaHasi]

L KpacHble npperynspHble nynscupyowmne nepemenHsole [Lb -
rmraHT, Lc - cBepxruraHT]

M [Jonronepuoaunyeckune nynscupytoLlimne nepemMeHHsle Tuna Mupsl
(Mmnpnga)

N Hosble [Na - 6bicTpas, Nb - meaneHHasi, Nc — oueHb MefneHHas,

Nr - nosTOpHas]

RV Mynbcupytowlbie nepemerHble Tuna RV Tau [RVa — noctosiHHas
cpeaHsas BenunuuHa, RVb — nepemeHHas cpeaHsis Benu4mHal

SDor 3pynTtuBHbIe 3Be3abl TMNa S Dor

SR MonynpaBunbHble NynbcUpyoLwmMe nepemenHble [SRa —
cTabunbHaga nepuogmyHocTb, SRb — nponagatowas nepuoguyHocTb, SRe -
ceepxruraHT, SRd - xenTasi]

X PEHTreHOBCKME ABOMHbIE [Xp — PEHTreHOBCKMI Nynbcap]

ZAnd Kartaknusamunueckue asoviHble Tvna Z And (cumbuotnyeckue
nepemMeHHbIe)



ActpoHomMuyeckue pecypcbl UHTepHeT

OTeyecTBEHHbIE NPOU3BOAUTENUN BUHOKIIEN, MO30PHLIX TPYO U
Teneckonos

http://www.lzos.ru/ - N30C (IbITkapuHo)
http://zomz.sposad.ru/index.htm 30OM3 (Ceprues nocapn)
http://www.npzoptics.ru — HMN3 (HoBocnbpuck)
http://www.intes.su/default.aspx UHTec-Mukpo
http://www.zavodarsenal.kiev.ua 3aBsog «ApceHan»
http://www.baigish.ru/ KasaHckun ontuko-mexaHudeckun 3aog (KOMS3)
http://www.ipz.com.ua/ N3tomcknii (ka3eHHbI) MPUBOPOCTPOUTENBHBIN
3aBog (LMM3)

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

3apyb6exHble npon3BoAUTENN aCTPOHOMUYECKUX NPUBOpOoB

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 (Poccuickun guctpmbbioTop)
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 (epmaHus)
http://www.longperng.com.tw/ - Long Perng (TansaHb) — OEM
npousBoauTernb 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 OnTtukmn"
http://www.4glaza.ru/catalogue/Telescopes-items/ HTepHeT-marasuH "4
rnasa" (Mocksa, C.-lNeTepbypr)
http://www.optik-shop.ru/ (HoBocmbupck)



http://www.skywatcher.com.ua Quctpubbstotop 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 actpoHoMmuuyeckue 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/

OHnanHoBbIe BUONMOTEKN 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
«Berun»

http://www.brsu.brest.by/cgi-bin/phys/drive/go.cgi?id=biblio_astro
dusunyeckui pakynsTeT bpectckoro MocygapcTBeHHOro YHusepcuteta
http://iunu.net/sector.php?mir=1&d=/5/2 Bubnuoteka 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 - Matepuarnsl no ACTpOHOMUMK
http://www.astroweb.ru/dop_/books01.htm Knuru Ha "ActpoHomun XXI
Beka"

http://www.ecumene.narod.ru/library/library.html "Hay4Ho-nonynsapHsie
KHWIM NO acTpoOHOMUM, br3mke n kocmoHaBTuke" (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 "ACTpoOHOMMS U
TeneckonocTpoeHue"
http://helios.izmiran.rssi.ru/EAAS/rus/index_rus.html — “AcTpokypbep”
NpodeCcCUoHarnbHbIN 3NEKTPOHHBIN ACTPOHOMUYECKUIA 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/ - "HOPMaLMOHHO-aHaNMTUYECKNIA NopTa O
kocmoce

AcTtpoHomMmunyeckue cotorpacumn

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

http://archive.eso.org/dss/dss/ - DSS: Digital Star Survey — Liucpposo
0630p Heba

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

http://heritage.stsci.edu/ Hubble Herritage
http://www.eso.org/outreach/gallery/astro/ - dpoTtoranepes 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/ - Ny4dwne cHumkn NASA

MepemMeHHbIe 3Be3bl

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

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

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

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

http://www.britastro.org/vss/ - Cekums lNepemeHHbIx 3Be3a BputaHckomn
ActpoHomuyeckomn Accoumauum (BAA VSS)
http://www.kusastro.kyoto-u.ac.jp/vsnet/ VSNET - MexgyHapogHasi ceTb no
nepemMeHHbIM 3Be34am

http://space.tin.it/scienza/franace/ tanbaHckoe obwecTso
nccriegoBaTenen NnepeMeHHbIX 3Be3f
http://www.sai.msu.ru/groups/cluster/gcvs/ Obwmin Katanor lNepemeHHbIX
3Be3pa / General Catalogue of Variable Stars



http://astro.sci.muni.cz/variables — OTaen nepemMeHHbIX 3B€3[
obcepBaTopun BpHo

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

KomeTbl

cfa-www.harward.edu/cfa/ps/icg.html International Comet Quarterly.
cfa-www.harward.edu/cfa/ps/cbat.html LleHTpansHoe Biopo
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 oTKpbITUA 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 CawT onblTHOro HabnogaTens komeTt Banepus
KopHeeBa (3eneHorpag)

http://www.jpl.nasa.gov:80/sl9/ - cTonkHoBeHne komeTbl LUymerikepa-Jlesu
9 c lOnutepom

http://cometbeld2.nm.ru/ Benopycckasa rpynna" Habniogatenen rnybokoro
Kkocmoca u komeT"

http://www.kor01.org [loMmaluHAsA cTpaHWyKa onbITHOro HabnwgaTens
komeT Banepusa KopHeeBa

http://www.nevski.nm.ru/Rus/ lNepcoHanbHas cTpaHuua OnbITHOIO
HabntogaTensa komeT n3 benopyccun Butanusa Heeckoro

AcTtepounabl

ftp:/ftp.ster.kuleuven.ac.be/dist/vvs/asteroids/ - kapTbl NOKpbITUSI 3BE34,
actepougamu

CaliTbl npodheccnoHanbHbIX o6cepBaTOpPUi

http://www.crao.crimea.ua/ Kpeimckasa Actpocuamndeckas ObcepBaTopusd
(KpAO)

http://www.sao.ru/ CAO - CneuuansHas Actpodusundeckas ObcepsaTopus
PAH (6M)

http://www.iac.es/gabinete/orm/indice.html O6cepsaTopus Pok Oenb Jloc
Myuyacou, TeHepudre, KaHapbl

http://www.iac.es/ot/indice.html Ob6cepsaTopus Tenge, TeHepude,
KaHapbl



http://www.as.utexas.edu/mcdonald/het/het.html Teneckon Xo66u-06epnu
(11m)

http://www.astro.utoronto.ca/DDO/DDOhome.html O6cepaTtopus Oasuga
Hannsna (DDO), TopoHTo, KaHaga

http://www.phys.unsw.edu.au/astro/ O6cepBaTtopus YHuBepcuteTa HoBoro
KOxHoro Yanbca, CugHen, ABctpanus

http://www.iiap.res.in/iao/iao.html MHguickas ActpoHoMu4eckas
O6cepBatopus

http://www.salt.ac.za/ KOxHo-AdpukaHckmin bonblon Teneckon (SALT)
http://www.gemini.edu/ Teneckon emuHu (8m)

http://www.ing.iac.es/ 'pynna Teneckonos nm. Micaaka HetoToHa, Jla-
Manema, KaHapbl

http://www.iac.es/eno/eno.htm Esponerickas CesepHasa ObcepBaTopus
(ENO)

http://www.noao.edu/ HaunoHansHas O6cepatopus Ontuyeckomn
ActpoHomun (NOAQO)

http://www.noao.edu/kpno/ HaunonaneHast O6cepBatopusi Kutt MNuk
http://www.mtwilson.edu/ O6cepBaTopus MayHT YnncoH
http://www.ifa.hawaii.edu/mko/ O6cepsatopun Mauna Kea
http://www.ifa.hawaii.edu/haleakala/ O6cepsaTtopun FOHMBepcuteTa NaBau,
Haleakala

http://www.eso.org EBponetickas KOxHass O6cepBaTtopus (ESO)
http://www.naoj.org/ - AnoHckuin Teneckon Cybapy NAOJ (8M)
http://www.keckobservatory.org/ Teneckonbl Kek | n Kek Il (10m)
http://www.submm.caltech.edu/cso/ CybmunnmmeTtposasa ObcepBatopus
KanTteu (Caltech Submillimeter Observatory)

http://sma-www.harvard.edu/ - CybmunnumeTpoBbeii Maccus (SMA)
http://www.jach.hawaii.edu/JCMT/ kpynHenwwnit onTU4ECKUn TeNeckon B
mupe um. [xerimca Knepka Makcsenna (15m)

PenTUHrM-katanorn acCTpOHOMU4YECKUX CanToB

http://www.sai.msu.su/top100/index.htm| AstroTop of Russia - kaTanor u
PENTUHI aCTPOHOMUYECKNX PECYPCOB
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-apxvB 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)

PekomeHayeMble acTpOHOMUYECKME NPOrpamMmbi

PDF-atnacbl Heba

1. Mag 7 Star Atlas - otnuyHbIi uBeTHOW 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
OGuHoknb http://www.asahi-net.or.jp/~zs3t-tk/atlas/atlas.htm

3. Taki’s 8,5m Star Atlas — nogpo6HbIi aTnac oopmarta A4 onsi
cepbes3HbIX Habnwaartenen ¢ 60nbWMM BUHOKNAMU, MOA30PHbLIMM



Tpy6amu n Teneckonamu http://www.asahi-net.or.jp/~zs3t-
tk/atlas_85/atlas_85.htm

4. Hershel-800 — atnac nouckosbix kapT 800 ny4ywimx ob6bekToB Heba u3
katanora Nepwens http://www.astro.rug.nl/~brentjen/h800.pdf

MnaHeTtapun

Windows

1. StarCalc - nyywunin nnaHetapuii 4nNg NoBCceAHEBHbIX aCTPOHOMMUYECKNX
3agad u3 Poccun (freeware) http://www.relex.ru/~zalex/ (pyc.)

2. Cartes Du Ciel - oTnnyHbIZ NaHeTapuin ans neyatu kapT u
oToXAecTBreHns crnabbix obbekToB (freeware)
http://www.stargazing.net/astropc/ (pyc.)

3. Stellarium - BenukonenHbIn NNaHeTapun B NPSIMOM CMbICIE CrioBa
(freeware) http://www.stellarium.org/

4. C2A - mowHbIn nnaHeTapui knacca Cartes du Ciel (freeware)
http://astrosurf.com/c2a/english/index.htm

5. HNSKYy - ObICTpbIl 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 NNaHeTapun B NPsIMOM CMbICIE CrioBa
(freeware) http://www.stellarium.org/

MnaHnpoBLYKKK

Windows

1. CNebulaX - MOLLHbI NNAHMPOBLUUK HABNIOAEHWI C BO3MOXHOCTLHO
npocMoTpa/nevyaTn KpacuBbIX MOMCKOBLIX KapT W yNpaBneHnem
Teneckonom (freeware) http://www.uv.es/jrtorres/CNebulaX_down.html
2. Astroplanner - lNMnaHupoBaHne HabnaeHUNn TyMmaHHbIX OO bEKTOB
(shareware/freeware) http://www.ilangainc.com/ASTROPLANNER/
(Tonbko aHrn)

3. DeepSky2000 - MOLLHbIN NNaHUPOBLLMK HabMaeHU
(shareware/freeware) http://www.deepsky2000.com

CumynsTopbl

Windows

1. Celestia - cumynsaTop BcenerHon (freeware)
http://www.shatters.net/celestia/

2. Orbiter - cumynaTtop kocmuyeckux noneTos (freeware)
http://orbit.medphys.ucl.ac.uk/



3. Open Universe - cumynatop ConHeyvHon cuctemel (freeware)
http://www.openuniverse.org/

Unix

1. Open Universe - cumynstop ConHeyHol cuctemsl (freeware)
http://www.openuniverse.org/

Nyna

Windows

1. Virtual Moon Atlas - BuptyanbHbin atnac JlyHbi(freeware)
http://astrosurf.com/avl/ (pyc.)

2. Lunar Occultation Workbench (LOW) - MmowHbI nakeT ans
HabniogaTenen nokpbITU 38e3a 1 nnaHet JlyHon (freeware)
http://www.doa-site.nl/software.html

3.0ccult - pacyet nokpbiTun JlyHonm 3Be3f 1 actepongos (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

Mporpammbl 06paboTKM acTponsodpaxkeHumn

Windows

1. IRIS - pegakTop 1 cTaKep acCTPOHOMUYECKMX 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 actpoHoMuM4eckux n3obpaxeHun
(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 - moLlHas npodeccuoHanbHas nporpaMmma
06paboTkm Hay4uHbIX n3obpaxeHnin http://ddsdx.uthscsa.edu/dig/itdesc.html
Unix

1. IRAF - MOLLHEIM NakeT nporpamm obpaboTku 1 aHanu3a
actpounsobpaxeHun (freeware) http://iraf.noao.edu/

MporpamMmmbl 06paboTkn 306paxkKeHUn, B T.4., aCTPOHOMUYECKUX

Windows

1. TheGimp - mowHbI aHanor Photoshop (freeware) http:/gimp-
win.sourceforge.net/ (pyc.)

2. Paint.Net - JocTaTO4HO MOLLHbLINA, aKTUBHO pa3BUBaKOLLMNCS
rpadynyeckuin pegakTop ¢ NoaaepPKKom crioes, a¢pdeKToB 1 NnarnHoB.
(freeware) http://www.getpaint.net/index2.html



3. ImageAnalyser - pegakrop/aHanusaTop n3obpaxeHuin co MHOXXEeCTBOM
dunbTpos (freeware) http://meesoft.logicnet.dk

Unix

1. TheGimp - mowHbI aHanor Photoshop (freeware) http://www.gimp.org/
(pyc.)

AcTpomeTpuyeckue nporpaMmmbi

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

I'IporpaMMbl Ana aBTormgunpoBaHus

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.html

ABTOMaTU3aUuAa HabnoaeHnn

Windows

1. TeleAuto - aBTOrMaNpoBaHue, ynpasneHne CCD, Teneckonom u
Kynornom, obpaboTtka nsobpaxenun (freeware)
http://www.teleauto.org/indexEn.php

FeHepaTopbl acdheMepua u acTpokaneHgapm

Windows

1. ActpoHomu4eckum Kanenpapb (AK) - poccuiickas paspaboTka,
VMMXO, ny4ywasn B ceoeM poge (freeware)
http://moscowaleks.narod.ru/galaxy143.html (pyc.)

2. EmapWin - Nogpo6Hbie kapTbl COMHEYHbIX 3aTMeHU 3a +/- 3000 net
(freeware) http://www.kotenmon.com/cal/emapwin_eng.htm (Tonbko aHrm)



3. AstroCalc - 3demepunabl nnaHeT 1 Ux cnyTHUKOB (freeware)
http://guillaume.bertrand3.free.fr/AstroCalc_en.html (+pyc)

4. Planetary, Lunar, and Stellar Visibility - oTnnuHbIz
KanbKynsaTop/Bm3yanusartop aemepus BUGUMOCTM MaHeT 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 N306paxeHUn NraHeT ¢
Bebkamepsl (shareware/freeware) http://www.astrosnap.com/

2. AVIRaw - nporpama gns pabotel RAW AVI-cpainamm gns
http://arnholm.org/astro/software/aviraw/index.htm

3. VirtualDub - koHBepTep/penakTop/rpabbep Bnageo
http://www.virtualdub.org/

ncs3

Windows
1. Heavensat - (freeware) http://www.heavensat.ru/ (pyc.)

I'IepemeHHble 3Be34bl

Windows

1. Varobs - nporpamma B nomoLp Habnogarensm nepeMeHHbix (freeware)
http://www.astrosurf.com/astropc/varobs/index.html

2. WinWWZ - nporpamma aHanm3a HabrnogeHnin nepeMeHHbIX,
obwenpuHsTas B AAVSO (freeware)
http://www.aavso.org/data/software/winwwz.shtml

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 OKPECTHOCTEMN
nepemMmeHHbIX 38e3 (kTo-6bl nog Windows nepenucan, T.K. UCXOAHbIN Kog
noa 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 Buayanusatop
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 U NOA30PHYIO TPYOy

HayyHo-nonynsipHoe nsgaHue

Ecnu Bam noHpaBunacb 3Ta kHUra, MoxeTe nogaepxatb unv nobnarogaputs
aBTopa no Webmoney E359961316924, R573107892363 unn 2669564604292,
nmbo yepe3 CbepbaHk Ha cyeT 42307810075041002180/39 Hoeouebokcapckoro
OCB Ne8102/12. MNMpuH1mMatoTcs NpeanoXeHns No pekname B KHUre.

ABTOp Takke NpMHMMAaET 3aKka3bl Ha pa3paboTKy 1 peausanH BebcanTos nobow
cnoxHocTtu (Perl, PHP, MySQL, Ajax). Moe noptdonmo cm. Ha www.eproject.ru.
Bce 3ameyaHusi, noxxenaHus Unv nNpeasioXeHns yntartenemn asTop ¢
yA0OBONbCTBMEM NpUMET No agpecam vazhorov@mail.ru n ed@cheboksary.ru

BepcTka 1 nogrotoBka unntoctpauuii — ayapa Baxopos.

Bce nnnioctpaumu, aBToOpcTBO KOTOPBIX HE YKa3aHo, ABNsoTcs paboTamu aBTopa KHUMW.
YepHo-6enble doTorpadmm o6bekToB Heba B3ATbI U3 OOLLIEAOCTYMHOrO OHMaHOBOIO apxuBa
ESO Digitized Sky Survey (http://archive.eso.org/dss/). ®oTo Heba Ha obnoxke- Tumyp MypoB.
Mpu nogroToBke n3gaHus rcrnonb3oBarnock creaytllee 6ecnnatHoe MNO: nnaHetapumn Cartes
du Ciel (http://www.stargazing.net/astropc) u Stellarium (www.stellarium.org), oducHbIn nakeT
Open Office (www.OpenOffice.org), rpacdpmueckuii pegaktop Inkscape (www.inkscape.org).



