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BBegeHune

Mo3gpasnsem Bac ¢ nokynkoi teneckona Celestron AstroMaster! B ceprin AstroMaster BbiMyCKaloTCA TENEeCKoMbl PasnyHbIX
KOHCTPYKLWIA, N B AAHHOM PYKOBOACTBE PACCMATPUBAKOTCA TPU MOLEV Ha a3VMyTallbHbIX MOHTUPOBKAX (3TO NPOCTENLINiA
TN MOHTUPOBKU C ABYMSA ABVXEHUAMM — MO a3UMyTy 1 Mo BbicoTe): 70-MM 1 90-MM pedpaKkTopsl, a TakKe 114-Mm pednekTop.
HbtoToHa. Teneckornbl ceprn AstroMaster 13roTaBiMBaloOTCA U3 MaTePrasioB BbICLIEro KavecTBa A/a obecrneyeHns HageXKHoCTH
1 [ONTOBEYHOCTY.

Teneckonbl cepun AstroMaster npepnaratoT Ha4nHalLWUM nobutenam ACTPOHOMUN HeoCNnopuMble NMpenmyLllecTBa. Nx
npeBoCcxogHOe onTnyeckoe Ka4yeCTBO, KOMMNAaKTHOCTb N HAAEXHOCTb MO3BOJIAT BaM M BallM OPY3bAM OTKPbITb AN1A cebA
MHOrme vygeca BceneHHomn. Momumo ACTPOHOMUNYECKUX Ha6J'IIOJJ,EHI/II2 BCe Teneckonbl cepun AstroMaster MOTYT C ycnexom
Mncnonb3oBaTbCA ANnA Ha6ﬂl0,EI,EHI/IF| 3a 3eMHbIMU 06 bEKTAMM C UCMOTb30BaHNEM CTaHAapPTHbIX akcecCyapos.

Bce Teneckonbl cepun AstroMaster obecrneumBaloTcsi 2-neTHel rapaHtueit. MoapobHee 06 3TOM CMOTPUTE Ha HalleMm cainTe
www.celestron.ru

BoT nniLb HeKOTOPbIE 13 MHOFOUNCIIEHHBIX OCOOEHHOCTEN TenleckonoB cepun AstroMaster:
CTeknAHHble ONTUYECKME KOMMOHEHTbI C MPOCBETNAWUMY NOKPLITUAMMU, YETKOE 1 KOHTPACTHOE 1300paxkeHue.

«  YcToiMumBas a3vmyTanbHas MOHTUPOBKA, YA0OHasA pyKosTKa C GMKCAaTOPOM [/ NIaBHOMO 1 TOYHOTO HAaBeEeHUS
Ha OObeKT.

«  [pepBapuTenbHO COOPaHHBIM MPOYHDBIN LWUTATMB CO CTaJIbHbIMK onopamu Arametpom 1.25" JIérkaa u 6bicTpan ycTaHOBKa
1 HacTpolKa 6e3 NMHCTPYMEHTOB.

«  CD-ROMThe Sky Level 1 - actpoHOMUYecKaa nporpamma-niaHeTapuin C BO3MOXHOCTbIO NeyaTy 3Be34HbIX KapT.

Bxopsiyme B KOMMIEKT NOCTaBKY akCceccyapbl Aa0T BO3MOXKHOCTb Habtoaatb HebecHbIe 1 3eMHble 06beKTbI B
NPaBUTIbHOW OPUEHTALUN 1300PaKeHNS.

Moxanyncra, ynenute BpemMs n3yuyeHnto aHHOrO PYKOBOACTBA, Npex/e Yem OTnpaBnATbCA B NyTewlecTBue no BceneHHon. Ha
NMonHoe 0CcBOeHMe BCeX GYHKLMI TeNleCKomna MOXeT YINTW HECKOSIbKO CeaHCOB HabnofeHWI, MO3TOMY NepBoe Bpems crefyeT
[lepXaTb JaHHOe PYKOBOACTBO MOA PYKO. B HeM noapo6HO paccmMaTpmuBaeTca Kaxablli War HACTPOMKMY, a TakKe NpuBoaATCA
HeobxofVMble CNPaBOYHble MaTepuasbl 1 None3Hble COBETbI AJ1A TOro, YToObl cAenaThb Ballu HabnogeHMA MaKCMarbHO
NPOCTbIMU Y MPUATHBIMMA.

Bawwu Teneckon 6bi creuranbHo pa3paboTaH Ans Toro, YTo6bl NOAAPUTL BaM rofpbl yBeKaTe/IbHbIX 1 MO3HABaTe/bHbIX
HabnopeHnin. OgHako ans obecrneyeHmns Ballen 6€30MacHOCTM U COXPAHHOCTU 060PYAOBAHNA HEOOXOAUMO COBMOAATL
onpefeneHHble Npasuna.

BHUMAHME!
«  HWKOTOA HE CMOTPUTE HA COJTHLIE HEBOOPYKEHHbIM IMA30M WU/ B TENECKOMN (BE3
NCNOJIb30BAHWA ANEPTYPHOIO CONTHEYHOIO CBETO®UIIBTPA). 3TO MOXKET MPUBECTW K MTHOBEHHOW
W HEOBPATMIMOW MOTEPE 3PEHWA.

. HUKOTOA HE MCNONb3YWTE TENECKON AN NPOEKLINM N30BPAXEHMA CONTHLIA HA KAKYIO-TTIBO
MOBEPXHOCTb. BHYTPEHHUW HATPEB MOXET MOBPEAWNTb TEJTECKOM 1 YCTAHOBJTIEHHbIE AKCECCYAPDI.

«  HE UCMOJMb3YUTE COTHEYHbBIE OKYNIAPHBIE ®UNBTPbI U KNH FEPLIENA. BHYTPEHHWIA HATPEB MOXET
BbI3BATb PACTPECKUBAHWE OMTUYECKX SNTEMEHTOB W NMOMAOAHWE MPAMOTIO COJIHEYHOIO CBETA B
MA3 HABJIIOOATENA.

- HE OCTABJAWTE TEJIECKOM BE3 HA30PA B MPUCYTCTBUWM OETEN U B3POCSIbIX, HE3HAKOMbIX C
MPABUJTAMW OBPALLEEH/A C UHCTPYMEHTOM.
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Puc. 1-1. Teneckon AstroMaster 90AZ
(AstroMaster 70AZ BbIrnAANT aHANIOrMYHO)

1 | O6bekTUB 7 | Pyuka HaBefeHuA

2 | OnTnyeckas Tpyba Teneckona 8 | MNnowagka anAa akceccyapos

3 | Wickatens Star Pointer 9 |LWTratme

4 | Okynap 10 | BUHT 610KMPOBKYM MO a3nMyTy

5 | AnaroHanbHaa npu3smMa 11 | A3umyTanbHasa MOHTUPOBKa

6 | Pyuka ¢oKycmpoBKm 12 | Pa3bem-KpenneHune «nacToUuKMH XBOCT»
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"V CELESTRON
AstroMaster 114

Puc. 1-1. Teneckon AstroMaster 114AZ

1 | Uckatenb Star Pointer 7 | BUHT 6GNOKMPOBKM MO a3nMyTy

2 | Okynsap 8 | MNnowagka anAa akceccyapos

3 | KpenexHble Konbua 9 | lWratms

4 | OnTnyeckas Tpyba Teneckona 10 | A3umyTanbHasa MOHTUPOBKaA

5 | [naBHOe 3epKano 11 | Pazbem-KpenneHue «1acTOYKNH XBOCT»
6 | Pyuka HaBegeHuA 12 | Pyuka GpoKycrpoBKuM
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C6opka Teneckona

B paHHOM yactun NHCTPYKLUMKX ONNCaH NoOpAAOK C60pKVI Teneckona. I'IepBylo c60pKy peKkomMmeHayeTCca npon3BoanTb B
nomMmelweHnn gnAa y,D,O6CTBa n I'Ipl/lO6pETEHI/IFI HaBbIKOB C60pKI/I NHCTPpYMEHTa. 210 ynpocTuT nocnenyrLlyto c6opKy n pa36opKy
Teneckona npu BbIHOCe ero n3 nomMmeleHna ona Ha6J1IOJJ,EHI/II7I.

Teneckon nocTaBRsAeTCs B OfHON KOPOoOKe. B KOMMAEKT Tefleckona BXOAAT: onTuueckas Tpyba C NprcoeanHEHHbIM NCKaTenem
1 KpenexHbiMu Konbuamu (ana mogenu 114AZ), asumyTanbHasa MOHTUPOBKA C MPUCOeAUHEHHON pyUKon HaBefeHWA , 10-Mm
OKYNAP C MOCafouYHbIM fnametpom 1.25% 20 -mm okynap - 1.25" (npsmoro n3obpaxeHna gna mogenu 114AZ) , prnaroHanbHas
npu3ma npaMoro nsobpaxerua 1.25” (gna mogenein 70AZ n 90AZ), CD-ROM The Sky Level 1.

C6éopka wTaTtuBa

M3BnekunTe Wratue 13 ynakosku (puc. 2-1). LUtatme npeasapuitenbHO cO6paH 3apaHee.

2. YCTaHOBMTE LUTATVB BEPTUKANIbHO U BbITAHUTE OMOPbI TPEHOTY Ha MOJHYIO ANINHY, 3aTEM C/lerka HaXXMUTE BHU3 Ha
Tpexny4eByto pacrnopKy LWTaTrBa (p1c.2-2). BepxHAs YacTb WTaTMBa Ha3blBaeTCA WTATUBHOM FONIOBKOM.

3. YcTtaHOBWTe NNIOWAAKY ANA akceccyapoB (purc. 2-3) Ha pacnopky LTaTyBa (LeHTp puc.2-2).

CoBmecTuTe OTBEPCTME B LIEHTPE NOoLWaAKy (pacnonaras eé niocKkor CTOPOHON BHM3) C LEHTPOM PacnopKuy 1 cerka
HaXXMuTe BHM3 (puc. 2-4). BbicTynbl Ha nioLwaaKe AOMKHbI pacnoniaraTbCa Kak Ha puc. 2-4.

Puc. 2-1 Puc. 2-2 Puc. 2-3 Puc. 2-4
5. TloBOpOTOM NoWaAKN COBMECTMTE BbICTYMbI C JlyYamy PaCiopKy 1 HAXMMOM 3adUKCUpyiiTe X B 3aLlienkax. (puc. 2-5).
LLITaTmB NonHOCTbIO cobpaH (puc. 2-6).

6. Onopbl WTaTUBA BbIABUIAIOTCA Ha »Kenaemyio ANHY, Perynnpys BbiICOTY MOHTUPOBKIW. M1HMManbHas BbiCOTa LWITATBa
-61cm, MakcmarnbHas- 104 cm. [ns 3Toro ocnabbTe 3aXMM BMHTa- GMKCaTopa Ha Kaxkaon onope (puc.2-7), BblgBMHbTE
OMopbI Ha XKenaemMyto AJINHY U CHOBa 3aKMUTe BUHT. LLTaTnB, BbIABMHYTbIN Ha MOMHYIO BbICOTY, MOKa3aH Ha puc.2-8.

7. Hamnbonblwas »ecTKoCcTb U1 yCTOI;ILII/IBOCTb WwTaTMBa obecrneumBaeTca npu ero MUHUManbHOW BbiCOTe.

Puc. 2-5 Puc. 2-6 Puc. 2-7 Puc. 2-8
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HaBegeHune Teneckona

A3rMyTasibHast MOHTUPOBKA TeleCcKomna No3BOJIAET JIErKO HAaBOAUTb TENeCKon B 1l060M HanpaBneHun. [IBUXKeHne BBEPX-
BHU3 (MO BbICOTE) NPOU3BOAUTCA PYUKON HaBefeHMA ¢ prkcaTtopom (purc. 2-10). [1BrKeHre BNeBO - BNPaBo (Mo a3nmyTy)
KOHTpONMpYyeTca a3nMyTanbHbIM duKcatopom (prc.2-9). ina HaBegeHVA Ha 06beKT BHavane ciegyeT ocnabutb oba
duKcaTopa (a3vMyTanbHbIN U Ha pyyKe HaBefeHMs), MOBEPHYB MX NMPOTMB YaCOBOW CTpenku. MNocne 3Toro NnoBopoTom Tpy6bl
HaBefuTe TENIECKON Ha MHTEPECYIOWMI O6BEKT 1 3aXKmMmnTe 06a PprKcaTopa, MOBEPHYB X MO YaCOBOW CTPESIKE.

Puc. 2-9 Puc. 2-10

YcTaHOBKa TpYObl Tenieckona Ha MOHTUPOBKY

OnTnueckan Tpyba Teneckona KpenuTca K MOHTUPOBKE NOCPeCTBOM MIACTUHbI, 3aKPEenieHHOW Ha Teneckorne, 1 pasbema-
KpenneHna Tuna «1acTouKMH XBOCT» Ha BEPXHEN YacTh MOHTUPOBKM (puc. 2-11). B teneckone 114AZ nnacTHa CMOHTUPOBaHa
B KpeneXHblX KonbLax Tpy6bl Teneckona. B teneckonax 70AZ n 90 AZ nnacTvHa 3aKpenneHa Ha camol Tpybe Teneckona.
Mepep KpenneHmem TPyObl K MOHTUPOBKE MONHOCTbIO 3aXXMUTE GUKCATOPbl MOHTUPOBKN (a3MMyTanbHbIV 1 Ha pyyKe
HaBefeHA). CHUMMTE 6yMa)<HYHo YNaKoBKY C ONTUYECKON TPyObl. YCTaHOBUTE pa3beM-KpernsieHre Ha MOHTUPOBKE B
ropu3oHTasibHOe NonoXeHune, cM. puc 2-10, ANA NCKNOYEHWA MOBOPOTa MOHTVPOBKNM NOA BECOM ONTMYECKoW TPyObl Npu eé
3akpenneHun. CHUMUTe 3arnyLKy c obbekTumBa. [pucoesmHeHne Tpybbl NPOBOAMTCA Cleayowmm obpasom:

1. OcnabbTe rnaBHbI KPEMEXHbIN BUHT U NPefoXPaHUTENbHbIA BUHT Ha MOHTUPOBKE (COOKY OT KpensieHus) ¢ TeM, YToobl
OHW He BXOAWN B Na3 pasbemMa-KpernneHus - cM. puc. 2-11.

2. BcTaBbTe MIACTUHY, 3aKPEMIEHHY0 Ha TPy6e 1unu KosbLax TpyObl TeflecKomna, B OTKPbITYIO YacTb Masa pa3bema, v
NPOABVIHbTE €€ Ha BCIO A/INHY KpersieHns (puc.2- 12). 3axKMuTe raBHbIA KPENEXHbIV BUHT Ha MOHTUPOBKE. 3aXKMuTe
npenoxXpaHNTENbHbIA BUHT MOHTUPOBKM C TeM, YTOObI OH Kacacsi KperneXXHoW nnacTyHb.

BHVMaHMe: H1Korga He ocnabnsainTe BUHTbI KPerneHWs Tefleckona v MOHTUPOBKHM (Kpome GUKCaToOpoB pyyeK HaBegeHus).

Puc. 2-11 Puc. 2-12
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YcTaHOBKa AnaroHasabHOM NPU3Mbl 1 OKYNAPOB
B pedpakKTope

Bxopswiana B KOMMNNEKT NOCTaBKW AaroHanbHas npr3sma npenomsiiaeT CBeToBble JIy4n noa npAmMbIM YrnomMm OTHOCUTENTIbHO

OMTNUYECKON OCK Teleckona-pedpakTopa. ITo No3BosifeT HabMohaTb HebGecHble 06beKTbl B 6osiee KOMPOPTHOM MOSIOKEHWUN.
[laHHas AraroHanbHas Npri3aMa ABAETCA TakKe 0bopaumnBaloLLel, T.e. 4aeT NPaBUIbHO OPVEHTUPOBAHHOE (He3epKanbHOEe 1

HenepeBepHYTOe) N306PAKEHNIE, UTO JeNaeT TeIeCKON NOAXOAALMM ANA HAGMOAEeH N Ha3eMHbIX 06BEKTOB. Mpr3Ma Takxe
MOET NoBOpPaYnBaThCA B JIl0O0E NoNoXeHUe Ana obecrneyeHuns 6osblueinn KoMGopPTHOCTH
HabnopeHni. [ina ycTaHOBKM 060paurBaloLLei Npu3mbl 1 OKynspa:

1. BcTaBbTe NOCafOUHYIO BTYNKY (TPyOKa MeHbLLEro AraMeTpa) AMaroHanbHON NPr3Mbl
B OKYNAPHbIN afanTep GOKyCMPOBOYHOIO y3na Teneckona-pedpakTopa (Puc. 2-13).
Mepen ycTaHOBKOW 0CabbTe BUHTbI GUKCATOPOB OKYNAPHOro aganTepa, YTobbl OHK
He BbICTYNanu BHYTPb OTBEPCTUA GOKYCMPOBOYHOIO Y3113, a TakkKe He 3abyabTe CHATb
KPBbILKY C agantepa

2. YcTaHOBMWTE XPOMMPOBAHHYIO NOCAAOUHYIO BTY/IKY OKY/IApa B OTBepCTHe
[MaroHasnbHON NPY3Mbl 1 3aKpenuTe BUHTOM- drKkcaTopom. MNepep 3Tnm Takke
ybeanTech, UTo BUHT GUKCaTopa AUaroHasnbHOM Npr3Mbl HE BbICTyMaeT BHYTPb
OTBEPCTMA U HE MeLLaeT YyCTaHOBKe OKyNApa.

3. [ina 3ameHbl OKynApa Ha OKynsip € 4pyrum GoKyCHbIM PacCcToAHMEM, MOBTOPUTE
npoLeaypy, OnNmncaHHyo B MyHKTe 2.

Puc. 2-13

YcTtaHOBKa oKynsapoB B pepnekrope HboToHa

Okynap ABNAETCA ONTUYECKUM 3NIEMEHTOM, YBENMUMBAOLUM CHOKYCMPOBaHHOE
Teneckonom rnsobpaxeHue. bes okynapa HEBO3MOXXHO MCMOJb30BaTb TEIECKOMN ANA
BU3YasibHbIX HabtogeHnn. O6bIYHO OKYNAPbI Pa3fensaoTca No cBoemy GOoKyCHOMY
PacCTOAHMIO U UaMeTPy NocafouHoN BTYNKKW. Yem 6oblue poKycHOe paccTosHme
OKyNifipa, TeM MeHblLe ero yBenunyeHue. Yalle Bcero Anis HabnogeHnn Bol byaete
MCNONb30BaTb OKYAPbI C MaNbIMU 1 CPEAHVUMM YBENMUYEHUAMU. 15 nosyyeHns
[OMNONHNUTENbHON UHPOPMaLIMK CM. pa3aen «YBenudeHmer. B Teneckone-
pednekTope crcTeMbl HbloTOHa OKYNAp yCTaHaBNMBAETCA HEMOCPEACTBEHHO B
GOKyCUpPOBOUHbIN y3en. [Ins ycTaHOBKM oKynsapa:

1. Y6eputecnb, 4TO BUHTbI GUKCAaTOPOB He BbICTYNalOT BHYTPb OTBEPCTUA TPYObl
bOKyCMpoBOYHOrO y3na. BctaBbTe XpOMUPOBaHHYO MOCAJOUHYIO BTYIIKY
oKynsipa B TPy6Ky GOKyCMpPOBOUYHOIO y3na (He 3abyabTe CHATb KPbILWKY C
doKycnpoBoUHOro y3na) u 3akpenute ¢prkcatopamu (Puc. 2-14).

2. Okynap c oKycHbIM paccTosiHuem 20 MM ABNAETCA 060paurBaloLLMM, T.K. OH
Mo3BOJIAET NOJNTyYnTb NPABUIIbHO OPUEHTPOBaHHOE 1306paxeHne. bnarogaps
3TOMY TeNeCcKomn MOXXHO UCMONb30BaTb ANA Ha3eMHbIX HabMOAEHWIA. Puc. 2-14

3. [lnA cmeHbl OKyNAPOB BbIMOJIHWTE NOC/Ief0BaTeIbHOCTb AENCTBUN, KaK YKa3aHo BblLLe.



9 CELESTRON

OcCHOBHbIe cBegeHunA O Teneckonax

Teneckon npeacTtaBnseT OO0 UHCTPYMEHT, NpeiHa3HauYeHHbIN aa cbopa cBeTa 1 NOCTPOEHUs N300paxKeHUI yaaneHHbIX
06beKTOB. To, KakMm 06pa3oM OCyLLeCTBAATCA 3TN GYHKLMM, onpefenseT onTuyeckas cxeMa Tefieckona. B teneckonax-
pedpakTopax B KauecTBe ONTUYECKUX SNIEMEHTOB MCMOMNb3YTCA IMH3bI, B TeNleCKonax-pednekropax — 3epkKana.

MepBbiMKM Tenieckonamm 6binn pedpakTopbl, M306peTeHHbIe
B Hauane XVII Beka (Puc. 3-1). B nepBbix pedpakTopax

B KauecTBe 0ObEKTMBA NCMONIb30Banacb OANHOYHasA

NNH3a, Npenomnsaiowan Bxoaalme nyum ceeta. OgHako
OAMHOYHAA NINH33-06bEKTMB paboTaeT NoJoOHO Npr3Mme,
pacLiennan CBeT Ha pafy»Hble LBeTa (3To ABNeHne
N3BECTHO KaK XpomaTtuueckasn abeppaums). ina peleHuns

3Tol Npo6remMbl NCNOSb3YIOTCA 06EKTVBbI, COCTOALLME U3 }_%___ _______ Pam—

LBYX JIVH3 C pa3finyHbIMU KO3brLMeHTamMy NpenomieHms, 2 B s <=1

No3BONALLMMM GOKYCUPOBaTb CBETOBbIE yuM ABYX e )
pa3HbIX A/IMH BOJIH B OZIHOM TOUKe. Takune TeflecKorbl o cneme /

Ha3blBatoTCA pedpakTopamu-axpomatamm. CoBpemMeHHble
ABYX3N1eMeHTHble 06beKTBbI 0ObIYHO U3rOTaB/MBAETCA
13 ABYX COPTOB OMTUYECKOTO CTEKMA — KPOH U GANHT,
obecneumBatoLmx cBefieHre B GOKYC Niyuell KpacHOro 1
3enieHoro uBeToB. CrHMe nyun npu 3Tom GoKyCcMpyoTCs Ha
He6oNbLLIOM paccToaHUN OT oKyca.

PucyHok 3-1.

Xop cBeTOBbIX Nlyyeln B Tefieckone-pedpakrope.
B Teneckone-pednektope cuctembl HotoToHa B

KauecTBe 0O0beKTVBa UCMOMb3yeTcA BOrHyTOe 3epKaro,
pacrnonoeHHoe B HVXKHE YacTy TpyObl Teneckona.
BxopAwumin cBeT nonagaeT Ha 3epKasio U OTpakaeTca oT
Hero, GboKycnpyaAcb B nepeaHen yactu Tpy6bl Tenieckona.
OpHako ecnu 6bl Bbl 3aX0TeNI MTOCMOTPETb Ha N306paxKeHue, T/ e
[laBaeMoe TaKMM TesIeCKONoMm, TO BaM NPULLIOCH Obl

BCTaTb BMepeamn Hero, Takum 06pa3om, 3aropoams CBeT,
nonagawLwni Ha rnaBHoe 3epkano. [na peweHunsa 3Ton
npo6nembl MCNONb3YeTCA BTOPOE — ANaroHanibHoe 3epKarno,

FOCUSER

KOTOpPOE OTBOAMT CBET B CTOPOHY MOf NPAMbIM YI/IOM K OCK S S e N s
Tpy6bl Teneckona (Puc. 3-2). Moatomy okynap B Teneckone- | || | 1 PR 4---"" Lo
pednekTope HaxoanTca c6OKy B NepeaHeit YacTn TpyObl.

Braropaps Tomy, uto B pedrektopax cuctembl HoloToHa T S o
AoporocToALme IMH3bl 3aMeHeHbl 3epKanamu, npu B | Y A S A
OAVHAKOBOW CTOMMOCTM TaKow Tefieckon byaet uMeTb
06beKTUB 60NbLIEro AMamMeTpa, uem pedpakTop, cobupas,
Takum o6pasom, ropasgo 6onblue ceeta. brarogaps
BHYTPEHHEMy OTPaXKeHMIO CBeTa [laxe Teneckon ¢ PucyHok 3-2.
bOKyCHbIM paccTosiHieM B 1000 MM OCTaeTcs BoJHe Xoa cBeTOBbLIX Nyyeil B Teneckone-pednekTope
KOMMaKTHbIM 1 TpaHcnopTabenbHbIM. B To e Bpems cnctembl HbloToHa

Teneckorbl cncteMbl HbloTOHa Tp€6y}0T HECKOJIbKO

60bLUIEro TEXHNYECKOro o6cny>|<|/|Bava n3-3a TOro, 4YTo BO

BpemA Ha6J'HOFlEHI/II7I rMaBHOE 3epPKasio OCTaeTCA OTKPbITbIM N Ha HETrO nonagaeT Mblb. Kpome TOro, y TeneCKona—ped)neKTopa
HeO6XOF|,I/IMO nepnogn4veckn NnpoBepPATb OCTUPOBKY ONTUYECKNX SJIEMEHTOB. TeM He MeHee, 3TV He3HauuTesibHble
HeAQOCTAaTKN HNKaK HE CKa3blBalOTCA Ha NONyNAPHOCTU 3TOro Hanbornee 3KOHOMUYHOIO TMMa TENECKOMOB.
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OpuneHTaunsa nsobpakeHunsn

OpuieHTauus n306paxkeHus, LJaBaeMoro TefIeCKOMNoM, onpeaensieTcs ero onTUYecKor CXemMor 1 MCMoSb3yeMbIMU KCeccyapamu.
Teneckonbl-pedppakTopbl MPU UCMOJIb30BaHKM BMECTE C fMaroHabHbIM 3epKaJioM [atoT NpsiMoe (He NepeBepHyToe),

HO 3epKasibHoe n3obpakeHue. MNpu ycTaHOBKE OKyNApa HenocpeacTBeHHO B GOKYCMPOBOYHbIV y3en Tefieckona-

pedpakTopa (6e3 Ncnonb3oBaHNA AMAroHaNbHOro 3epKasa), Nosiyyaemoe 13obparkeHne NnonyyaeTcs U 3epKasibHbIM, 1
nepeeBepHyTbiM. Teneckonbl-pedpakTopbl cepun AstroMaster KOMMIEKTYIOTCA AraroHanbHOM 060payrBatoLLe MPrU3MoNn
BMECTO [IMaroHasbHOro 3epKaJsa, Mo3TOMY OHV JaloT NPaBUIIbHO OPUEHTUPOBAHHOE (He NepeBepHYTOE 1 He 3epKanbHoe)
n3obpakeHue. TakuM 00pa3oM, 3TK TenlecKorbl MO3BOMAIT HabJOAATb HE TOJIbKO aCTPOHOMUYECKUNE, HO 1 3eMHble OOBbEKTbI.

Teneckonbl-pednekTopbl cucTembl HbloTOHa AatoT nepeBepHyToe (HO He 3epKanbHoe) n3obpaxkeHuve. Kpome Toro,
n306paxkeHne B HUX MOXKET PacrosiaratbCA Nop yriom B 3aBUCMMOCTM OT MOJSIOKEHUSA OKY/APa OTHOCUTENIbHO 3eMJIN.
OpHako 6narogapa UCNosb30BaHMIO OKY/APA MPSMOIo 1300PaXKeHUsA, KOTOPbIM KOMMIEKTYIOTCA Tenieckorbl HbioToHa
cepumn AstroMaster, 3T TefIeCKOrbl TakXKe Mo3BOsAT HabNoAATb 3eMHble 06BEKTbI B MPaBUIbHON OPUEHTALMN.

PucyHok 3-3

Mpamoe nsobpaxkeHue,
nosyyaemoe B TefecKomnax-
pedpakTopax c o6opaumnBaiowen

3epKanbHoe nsobpaxkeHue,
nosiyyaemoe B Tefeckonax-
pedpakTopax ¢ AnaroHasNbHbIM

MepeBepHyTOE N306parkeHMe,
nosiyyaemoe B TeJlecKomnax-
pedpakTopax 6e3

NPU3MOIi, a TaKXKe B
pednekTopax c okynsapom
npAMoro nsobpakeHus.

3epKanom. AVaroHanbHOro 3epKana, a
TaKXe B pednekTopax cmcrembl

HbloToHa

dokycnpoBKka

[na GoKyCcMpoBKM TeflecKomna HY»XXHO BpalLaTb PyUKy GpOKyCMPOBOUYHOTIO Y3113, PAaCMOIOKEHHYI0 MO AeprKaTenem oKynsapa
(Puc 1-1 n1-2). Mpu noBopoTe pyuKn GOKYCUPOBOUYHOTO y3/1a OT cebs (Mo YacoBOW CTPESIKE, OKYNSAp BABUraeTca B Tpyoy
Teneckona), Bbl GoKycmpyeTecb Ha 06beKTe, PaCcMoNOXEHHOM Aasiblie, YeM TOT 06bEKT, KOTOPbIN Bbl HabJIOAAeTe B HacTosLLee
Bpems. Mpu NnoBopoTe pyuku GoKyCMpPOBOUYHOTO y3/1a Ha cebs (MPOTUB YaCOBOW CTPENKN, OKYNIAP BblABUraeTca 13 Tpy6bbl) Bbl
doKkycrpyeTecb Ha 06bEKTE, PACMONIOKEHHOM B/IVKe TOro 06BEKTA, KOTOPbIN Bbl ceivac HabnoaaeTe.

anIMeanl/lei Ecnn Bbl HOCUTE OYKK NN KOHTAKTHbIE NINH3bI, BO3MOXKHO, BaM 3aX0YETCA CHATb UX nepen Ha6J'I}O£|eHVIﬂMVI
B OKyJiAp Teneckona. OpHako npn NCNoJib30BaHNN cbOToannapaTa OYKK cniefyeT OCTaBUTb ANA KOHTPOA PE3KOCTN
V|306pa>Keva. Ecnn Bbl CTpagaeTe aCTUrMmaTm3amMmom, KoppektTmpyrowune OYKW/ NVIH3bI HE aienyetr CHMmvaThb B oboux cJlydaax.

KOcTnpoBKa nckarena

WckaTenb Star Pointer no3BonseT 6bICTPO M C TErKOCTbI0 HABECTYM TENECKOMN Ha BblIOPaHHbIN HeGeCHbIN 06beKT. MickaTenb
He VMeeT ONTUYECKOro yBennyeHna 1 paboTaeT No NPUHLANY Na3epHON YKa3Ky, NPoeLmnpysa KpacHyio CBETOBYIO TOUKY Ha
CTEKNAHHYI0 NIACTUHY Takum 06pa3om, UTO ToUKa BMAHa Ha GoHe HoUHoro Heba. [na HaBefeHMA Teneckona JOCTaTOuHO,
rNAQA B CKaTesb, HABOAUTb TeIECKOM Ha XeflaeMbli HeGeCHbI 06EKT- A0 TeX NMOP, NMOKa KpacHasA ToUKa He COBMECTUTCA C
o6beKkToM. ICTOUHMK CBeTa B MCKaTesle - KpacHbI CBETOAMOM, He NCMYCKAIoLWMIA Na3epHOro N3MyYeHus, ero cBeT

6e3onaceH 4NnA oNTVKW 1 Ans rnasa. MutaHre nckatens obecrneurBaeTca IMTMEBbIM neMeHToM (Tun 6aTtapen- CR1620)
HanpsxeHnem 3 BonbTa (puc. 3-4). Mepep HauanoM NCNONb30BaHNA UCKaTens TpebyeTcs ero CTUPOBKa A1a obecneyeHus
COOCHOCTV OMTUYECKUX OCEN 1CKaTeNs 1 Teneckona. Takyto HaCTPOIKY Jiyylle NPOU3BOAUTb HOUbIO, T.K. MPU JHEBHOM CBeTe
BUAVMas APKOCTb CBETOAMOAA Mana 1 3aTPYAHUT IOCTUPOBKY.
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Ona IOCTPOBKK NCKATENA BbIMOJIHUTE CJiefytoulee:

1. BknoumTe NMTaHVe CBETOANOLA, YCTaHOBUB BbIK/OYATESNb B
nonoxeHue"on” (BKn.) — cm. Puc.3-4.

TCceK 6Tapen
2. BbibpaB ApKyto 3Be3ay UK NNaHeTY, HaBeJuTe Ha Hee Orcex 6Tape
Teneckorn (C OKynapoM Masnioro yBennmyeHus) n ycTaHoBuUTe
3Be3Ay B LIeHTP NoJiA 3peHns oKynApa.
3. [NocmoTpurTe o6oMMU rnasamu Ha 3Be3fy Yepes
P Ay Hep MutaHne

CTEKNAHHOE OKOLWKO uckatena. Ecnm nckatenb HaCTpOeH
npaBuJibHOCOBMadaeT C OCblo Teneckona), To KpacCHaA
CBeTOBas TOUYKa COBMECTUTCA Co 3Be3aom. Ecnum atoro He
npown3oLwno 1 3ee3pa C TOYKOW He COBMELLEHbI, 3aMeTbTe, B
KaKyt CTOPOHY OTHOCUTENIbHO 3Be€3bl CMeLleHa CBeTOBasA
TOYKa.

PucyHok 3-4

4. He pgBuras Tpyby Tesieckona, NoBOpOTamu OCTMPOBOYHbIX BUHTOB Ha Kopryce nckaTtens (puc.3-5) gobeintech
COBMeELLEHMs KpaCHOW TOYKM CO 3Be30M.

5. WckaTenb HacTpOEH U rOTOB K paboTe.

CnepgyeT Bcerga BblK/lOYaTb NUTaHMe NCKaTeNA NOC/e TOro, Kak 06beKT HallaeH
- 1 noc/ie 3aBeplUeHUA HabnogeHui. 3To NPOANUT CPOK CNyxKObl 6aTapen n
cBeTopvnopa.

MpumeyaHue: ickamenb nocmasnsemcs ¢ y»Ke ycmaHoseseHHoli 6amapeeli. Ecnu
6amapes omcymcmeayem (unu 0515 ee 3ameHbl), omKpolime ¢ NOMOWbo omaeepmku
KpblwKy omceka 6amapeu (Puc.3-4). YcmaHosume 6amapero CuM8oJsiom «+»
Hapyxy. YcmaHosume Ha Mecmo KpblwkKy. jnsa 3amenel 6amapeu ciedyem
ucnosib308ame Jlumueaolili 3/1eMmeHm HanpsXeHuem 3 8osibma (mun 3nemeHma- CR
1620).

lMpumeyaHue: Vickamesib MOXem NPUMEHSAMbCA MOYHO MAKUM e 06pa3om 0715
HaseOeHUA mesieckond Ha Ha3eMHble 06vekmeol. Criedyem y4yumel8ame, 0OHAKO, 4MO PucyHok 3-5
APKOCMb C8@MOBOU MOYKU NPpU OHEBHOM c8eme 0080J1bHO HU3KA.

YBenunueHue

Bbl MOXeTe M3MeHATb YBENMUYEHME BALLEro TefeCKona Npy MOMOLLMY CMEHHbIX OKYIAPOB. /1A TOro Yto6bl BbIUMC/INTD
yBeNMueHne Teneckona Hy>KHO pa3aenutb GoKyCHoe paccTosHME 06bEeKTUBA Ha GOKYCHOE pacCTOsHUE OKYApa:

DokycHoe paccTosHNe 06beKTMBa (MM)
YBenuuyeHune (kpart) =

DokKycHoe paccTosiHue oKynapa (Mm)

B KauecTBe Nnpumepa paccunTaem ygenuueHve teneckona AstroMaster 70AZ npw HabnogeHn B 20-MM OKYyNAp, BXOAALLMIA B
KOMMAeKT noctaBku. [1na atoro pasgenum GoKycHoe pacctosiHue o6bekTuBa Tenieckona (900 mm) Ha GoKycHoe paccTosHue
okynapa (20 mm). Pe3ynbraT: 900 / 20 = 45 KpaT. AHaNIOrMyHO PacCcuUnTbIBAETCA YBEMUYEHKEe NPU UCMONb30BaHNM NT0ObIX
OPYrnx OKynspos.

CnepyeT UMeTb B BUJY, UTO y Kax[0ro Teneckona ecTb npefenbHoe yBennyeHne, o6yc/IoBNeHHOE 3aKoOHaMy OMTUKN U
YCTPOWCTBOM YenoBeyeckoro rnasa. MakcumanbHoe nonesHoe yBenmyeHrie paBHAETCA MPOn3BeAeHUIO AraMeTpa o6beKkTrBa
Teneckorna B MM Ha KoadoduumeHT 2,4. Hanpumep, ana 70-mm Teneckona AstroMaster 70AZ oHo paBHAeTcAa 168 kpat (70%2,4).
Mpw 3TomM 60NBLINHCTBO HabNIOAEHWIN PeKOMeHAYeTCA NPOV3BOANTDL C yBeIMYeHNeM B irana3oHe 3HaveHun ot 0,8 go 1,4 ot
AvameTpa 06beKTMBa B MummeTpax (ana teneckona AstroMaster 70AZ 3To Anana3oH oT 56 fo 98 Kpar).

ﬂpumeanue: 6onbuwiue yeesiudyeHuAa npumeHAemdcsa 8 OCHOBHOM 0719 Hab/1100eHUs f’yHbI uniaaHem npu 0co60 6naeonpu;1melx
yaiosuAax suoumocmul.
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None 3peHna

3HaHve nonA 3peHnA Teneckona MmoxeTt 6bITb MONE3HbIM OnA noncka HebeCHbIX 06bEKTOB 1 OLUEHKN NX YINOoBbIX Pa3MepPOB.
[nAa BbluncneHna nonsa 3peHnAa Teneckona Hago pa3aesinTb none 3peHnAa OKynAapa ()/Ka3bIBaETCﬂ npoussognTesiem OKyﬂﬂpa)
Ha yBenunyeHme teneckona. COOTBETCTByIOLLl,aFI d)opmyna BbIrAQUT ciegyrownm o6pa30M:

Mone 3peHunA okynaApa (Mm)
MNone 3peHuna Teneckona (rp) =

YBenuyeHune Teneckona (Kpar)

OTciopa cnepyer, uTo 4A BblUMCSIEH WA NONA 3peHMA Tefleckona npeiBapuTenbHO He06XoAMMO paccunTaTh ero

yBenuuyeHune. Bocnonb3syemca BblilenpriBeeHHbIM NPUMEPOM 1 onpeaenm none 3peHuns Teneckona AstroMaster 70AZ

npu NCNOMb30BaHMM WTaTHOro 20-Mm oKynApa (none 3peHns 3Toro okynapa pasHo 50°). Pasgenve 50° Ha yBenuyeHue,
cocTaBnawLee 45 KpaT, noslyyaem 3HauyeHne nond 3peHuna Teneckona 1,1°. 1na nepesofa yrnoBoro pasmepa nosns 3peHuns

B JIMHEWHDIN pa3Mep, YTO MOXET ObITb MONE3HbIM MPY Ha3eMHbIX HabNoAeHUsAX, ANA NpeaMeTa Ha pacctoaHumn 1000 m ero
Heob6xoAMMO YMHOXNTb Ha 17,45. Ecnn B3ATb Hal npumMep, To, yMHOXUB 1,1° Ha 17,45, nonyyaem, UTo IMHEHOe nose 3peHns
Teneckona AstroMaster 70AZ co wrtaTHbIM 20-MM OKyNIAPOM Ha pacctosaHum 1000 m coctasnaet 19,2 m.

O6wme pekomeHgaLMM NO NPoBeAeHNI0 HabnaeHUN

Cnepytolme NpocTble peKoMeHAaL M1 No3BONAT BaM 130exaTb pacnpoCTpaHeHHbIX OWOOK, KOTopble MOpol  AonycKaT
HauunHaloLme HabnoaaTenn:

. He CMOTpPUTE B TENECKON Yepe3 OKHO. OKOHHble cTeKNa B 0ObIYHbIX AOoMaX MMeKT HEBbICOKME onTUYeCcKmne
CBOWNCTBa U HEOAHOPOAHYIO TOJILWMHY, YTO pe3KO OTpuuaTe/lbHO B/INAET Ha Ka4eCTBO I/I306pa)KeHI/IFI. Kak npaswuno,
OHO Mony4yaeTca pa3mMmbiTbiM, a UHOTAa 1 ABOALLMMCA.

. He aienyet nposoanTb Ha6J'HO,EleHI/IF| no HanpaBNeHUIO 0ObEeKTOB, ABNAKWNXCA MOWHbIMN NCTOYHNKaMIN
BOCXOOALWMX MOTOKOB TEMJIOTO BO3yXa, TAKNX KaK aBTOCTOAHKU C aCCl)aJ'IbTOBbIM NOKPbITUEM B XapKNe neTHmne
OHW, oTONNTENIbHbIE pr6bl nnn Kpbiwn 30aHUN.

. BbicokasA BnaXHOCTb, ObIMKa W TyMaH 3aTPyAaHAT d)OKYCI/IpOBKy npum Ha6J'IIO}J,eHI/IF|X 3€MHbIX 0O bEKTOB.
KonnuecTtBo BNANMbIX ,quane|7| B TaKNX YCNOBUAX PE3KO CHMXaEeTCA.

«  Ecnm Bbl HOCKTE KOppeKTUpytoLwie N1H3bI (04KK), Bbl MOXKETE CHMATb MX NP HAbMIOLEHUSAX Yepes3 OKyNnAp
Teneckona. OfHako npu cbemke GOTOKaMepoi X HEOBXOANMO OLETb AN KOHTPOS PE3KOCTU 13006parkeHNs.
Mpwv acTrMaTM3Me KOHTaKTHbIE JIH3bl U OUYKM LOJIXKHbI UCMOJIb30BaTbCA B NIIOOOM Cllyvae.
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OcHOBbI acTpoOHOMU N

[lo HacToAWwero MOMeHTa B JaHHOM PYyKOBOACTBE pacCMaTpmBaICb BOMPOCHI C60pKI/I Teneckona n OCHOBHbIE MpaBuna
pa6OTbI C HUm. OgHaKo AnA NOAHOrO NOHMMaHWA npnHUMNoB d))/HKLI,VIOHI/IpOBaHVIﬂ Teneckona eam HEO6XOAI/IMO 06J'Ia,D,aTb
HayasIbHbIMU 3HAHUAMYK O HOYHOM Hebe. B AaHHOM pa3fene B O6LLI,VIX yepTax Pa3bACHAKTCA OCHOBHbIE MOHATUA
Ha6ﬂIOJJ,aTEJ'IbHOVI aCTPOHOMUN.

Cucrema HebGeCHbIX KOOpAVHAT

[lnsa noncka 06beKToB Ha HebGe aCTPOHOMbI NCMONb3YIOT HEGECHYIO CUCTEMY KOOPAMHAT, KOTOPas CXofAHa C OObIYHON 3eMHO
cMcTeMon. B Helm TakXe NMeTCA NOMoca, SKBATOP, IMHUN WNPOTbI U JONTOThI.

HebecHbIn sKkBaTOp cocTaBnAeT 360 rpafycoB No OKPY»KHOCTU U pa3gensaeT HebecHyto chepy Ha ceBepHOe U1 10XKHOe
nonywapwue. Kak 1 oT 3eMHOro 3KBaTOpa, OT HEro BeleTCA OTCYET, OfHAKO 3EMHbIM LMPOTaM B JaHHON CMCTeMe COOTBETCTBYIOT
NHUM cKNoHeHuA. OHU onpeaensAlTCA No YrMoBOMY PacCTOAHUIO 0 He6eCHOro 3KBaTOpa, KOTOPOe U3MepaeTca B

YFNOBbIX Be/IMYMHAX- rpajlycax, MUHyTax U ceKyHaax ayru.
3HauyeHnA CKNOHEeHUA K ceBepy OT HeGeCcHOro aKBaTopa
XapaKTepr3yTCA NONOXKNUTENbHBIMY 3HAYEHNAMN, K oY —
oTpuLaTENbHBIMU (CEBEPHDIV NOJIOC HEGA UMEET CKITOHEHNEe
90, 10XHbIN — MUHYC 90 rpagycos).

DKBVBaNEHTOM ONTOTbl B HE6ECHOW CCTEME KOOpAMHAT
ABNAETCA NPAMOe BOCXOXKAeHMe. KaK 1 3eMHble MepuanaHbl,
JIMHMM MPAMOrO BOCXOXAEHUA MPOXOAAT OT Nosoca Jo
nostoca, C pacctoAaHnem B 15 rpagycos. Hapagy ¢ yrnoson
MepOW, MIMHUMN BONTOTbI TAaKXKe OTCUUTHIBAIOTCA 1 B YaCOBOM
Mepe. YacoBow yron mexgy CocegHUMN ANHUAMUN [OATOTbI
paBHAETCA OAHOMY uacy. Tak Kak 3emns coBepLuaeT 060poT
BOKPYT CBOel ocK 3a 24 yaca, To BCero nony4yaetca 24
NNHUW. B cnpaBoYHMKax KOOPAUHaTbI HEGECHbIX Tes Mo
NPAMOMY BOCXOXAEHMI0 OObIUHO YKa3biBAOTCA B €AUHMLIAX
n3mepeHus BpeMeHU. TOUKo oTcyeTa BbiOpaHa ycnoBHas
TOuYKa B co3Be3auu Pblb, KoopArHaTbl KOTOPOW B3ATbI 3a 0
yacos, 0 MMHYT, 0 ceKyHA. KoopanHaTbl OCTaNbHbIX TOYEK
YKa3blBalOTCA KaK BeNINYMHA 3a[4ePKKM NX NPOXOXKAEHMA NO
Heby OTHOCMTENbHO 3TON TOUKU NPV BUGUMOM ABUXEHNM K
3anagy.

PucyHok 4-1
He6ecHas cdepa c nuHuAMYN cknoHeHuin (DEC) n npambix
BocxoxpaeHuin (RA).
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Buanmoe aBnxeHne 3Be3n

CyTouHoe aBuxeHue CosHua no HebocBoay XOpPoLLO
N3BECTHO KaxaoMy YesnioBeKy. OHO 006yCnoB/ieHO He
asvxeHnem ConHLa, Kak ymanu ApeBHME aCTPOHOMbI,

a BpawleHuem 3emnu. 1o Tol »e npuynHe 3Be3abl TakKe
ONMCBIBAIOT KPYr Ha Hebe 3a oguH 060pOT 3emnu BOKpYr
cBoeln ocu. [invHa Kpyrosow TpaekTopun 3Be3bl 3aBUCUT
ee MecTOMNoJIOXeHMA Ha Hebe. 3Be3bl, PacnoNoXKeHHble
6nmKe K HebeCHOMY 3KBaTOPY, ABUraloTCA Mo HanbonbLuei
OKPY>KHOCTI, BOCXOAA Ha BOCTOKE 1 3aX04A Ha 3anaje.
Bnuxke K ceBepHOMY HeGECHOMY MOMOCY, TOUKE, BOKPYT
KOTOpOW coBepLUaeTcsa BUANMOe obpalleHre 3Be3]
CeBepHOro MNosnyLapus, 3Ta OKPYXHOCTb YMEHbLLAETCA.
3Be3[bl, PacrnonoXeHHble B CpefHUX HebeCHbIX WMpoTax,
BOCXOAT Ha CEBEPO-BOCTOKE U 3aXOAAT Ha ceBepo-3anaje.
OkonononapHble 3Be3/bl HAKOIa He 3aX0AsAT, BCceraa
OCTaBasACb Haf} FOPU3OHTOM.

YBuaeTb, Kak 3Be3/ibl ONUCHIBAOT MOJHbIN KPYT, MellaeT
[JHEBHOW CONMHEYHbIN CBET, 3aTMeBatoLui 38e3bl. OgHako
YaCTNYHO 3TO KPYroBoe [BMXXEHVE MOXHO NpoHabniogaTb,
€C/IN YCTaHOBMUTb KaMepy Ha HeMOABVXKHbIV LITAaTUB 1
OTKPbITb 3aTBOP Ha Napy Yacos. Ha nofly4eHHOM CHUMKe

6y,£l,yT BUOHDI oyrn Opr)KHOCTEIh C LULEHTPOM B nosoce mupa.

Buavmoe aBKeHue 3Be3]
NponcxoanT BOKPYT HebecHbIX
nontocoB. OgHaKo B pa3HbIX
YyacTsax HeGOCKMOHa NX
NBUXEHWeE BbIrAANT Mno-
pa3Homy. B6nusm ceBepHoro
HebecHoro nontoca 3ee3abl
OMUCbIBAOT YeTKne
OKPYXHOCTU C LIEHTPOM B
nontoce (1).

3Be3/bl, PaCMONOKEHHbIE
6nke K HebecHoMy
SKBaTOPY, TaK»Ke ABUraloTCA
Mo KPYroBoW TpaeKTopum
BOKPYT MOJIH0Ca, OfHAKO YacTb
STOV TPAEKTOPUM CKpbIBaeTCs
3a ropusoHToM. Mo3Tomy
Ka)eTcsl, UTO OHM BOCXOAAT Ha
BOCTOKE U 3aXOAAT Ha 3anage

(2).

3Be3abl Apyroro nonywapua
ABUratoTCcA no gyre B
NPOTUBOMONOXKHOM
HanpaBieHnn BOKPYr
NPOTUBOMONOXKHOIO NMoJitoca

(3).

/

i
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AcTpoHOMMUYecKne HabnwaeHna

B naHHOM pa3pene cobpaHbl KpaTKue pekomMeHZaL MM No NPoBEAEHMIO BU3YalbHbIX HabnoaeHn 06bekToB CONHEYHOM
cucTeMbl 1 OOBEKTOB AANIbHErO KOCMOCQ, @ TaKXKe PacCMaTPUBAIOTCS YCIOBUS BUAMMOCTU, BIUSIOLLME Ha KaYyeCTBO U
BO3MOXHOCTb NPOBeAEHSA HAbNMOAEHWIA.

Ha6niopeHne JlyHbl

MonHONYHME MOXKET NoKa3aTbCsA NYULIMM BpeMeHeM Anst HabntogeHui JlyHbl, ofHaKo
B 3TOT MEPUOA ee NONIHOCTbIO OCBELLEHHAsA BUAVIMAsA NMOBEPXHOCTb OTPaXKaeT
CJIMLWIKOM MHOTO cBeTa. Kpome 3Toro, B 3Toi dase ClioKHee pa3ninumntb AeTanm
penbeda NyHHOV NOBEPXHOCTU.

Hanbonee noaxonduiee BpemMs anda nccnenosaHna JIyHbl — 3TO ee YacTHble Gpasbl
(ocobeHHO B6/IM3M NepPBO 1 MOCeHON YeTBEPTM), KOTAa AJIVHHbIE TEHU Ha ee
MOBEPXHOCTY MO3BOAAIOT MOAPOOHO paccMoTpeTb penbed. Mpu Heb6onbLIOM
YBENYEHNM NIYHHbIV AUCK BUAEH MPAKTUYECKM LIeNUKOM. NonpobyiiTe oKynsipbl
60blUei MOLHOCTY AN1A NOAPOOHOro NCCnefoBaHNA OTAENbHBIX YYacTKOB
€CTeCTBEHHOrO CMYTHMKA Hallen NiaHeTbl.

Cosem: Y106bI MOBBLICUTb KOHTPACT 1 BbIAENNTb OTAENbHbIE AeTany peribeda NOBepPXHOCTH, UCMOSb3yliTe cBeTodUALTPLI. nA
MOBbILIEHUS KOHTPACTA JiyyLle BCEro NOAXOAUT XeNTbl CBETOGUIIBTP, B TO BPEMSA KaK HEMTPasbHbIA U NONAPU3ALMOHHDBIN
bUNBTPBI yMEHbLUIAIOT U3MIULLHIOK APKOCTb MOBEPXHOCTH.

Hab6niogeHune nnaHer

Momrmo JTyHbl MHTePEeCHbBIMY OObEKTaMU HabNIOAEHWI ABNAIOTCA BCE MATb MIAHET,
BMANMbIX HEBOOPY>KEHHbIM rN1a3oM. Bbl MoXkeTe npocneautb cmeHy a3 Mepkypusa 1
BeHepbl, NOAOGHbIX NyHHbIM Ppa3am; yBMAKUTE MHOXKECTBO AeTaNiell Ha MOBEPXHOCTM
Mapca, B Tom uncne ogHy nnu gaxke obe ero nonApHble Wanku. Bol cmoxete
nonto6oBaTbcA o6nayHbIMU Noscamu FOnrTepa, a BOSMOXHO, fidXke TMraHTCKMM BUXPEM
B ero atmocdepe — bonbwmm KpacHbiM [MATHOM, @ TakKe NPOCNeanTb 3a ABUXKEHNEM
yeTblpex APKNX CMYTHMKOB 3TOM KpynHenwen nnaHeTbl ConHeyHon cuctembl. Hy n
KOHEUHO, He 3abyAbTe HacNaanUTbCA HEMOBTOPMMbIM BMAOM CaTypHa, OKPY»KEHHOTO
KpacuBernwmnmmn KonbLamu.

Cosemor:

«  CnepyeT MOMHUTb, UTO aTMOCHEPHbIE YCSTOBUS HAaNPAMYIO BAUSAIOT
Ha KONMYeCTBO BUAUMbIX AeTanei Npu HabntogeHumn nnaHet. MosTomy nnaHeTbl, HAXOAAWMECA HU3KO Haj
FOPV30HTOM W/ 33 NCTOYHNKAMM BOCXOASLLMUX MOTOKOB BO34YXa, HAMPUMeEp, KPbIamm Uiy OToNUTeNbHbIMM
Tpyb6amu, ABNAIOTCA NIOXUMY O6beKkTaMu Ana HabnogeHus. MogpobHee cm. pasaen «YcnoBua BUAUMOCTUY.

« YTO6bI yBENNUWTD KOHTPACT 1 BbIAENUTb OTAE/bHbIE AETaNIN Ha MOBEPXHOCTY MJIAaHEeT, UCMONb3YINTe LBETHbIe
OKynApHble GUBTPDI.

Ha6niopeHune ConHuya

XOTA HauMHatoLWme acTPOHOMbI YacTo HepoouleHnBatoT CosHLe Kak 00beKT A HaboaeHUI, ero nccnegoBaHve ABNAeTcs
OOHOBPEMEHHO MO3HaBaTeNbHbIM U UHTEPEeCHbIM. OfHaKO 13-3a BbICOKOW ApKocT CoHLa BO Bpemsi HabogeHnin
HeobxoAMMO cobnioaaTh KParHIO OCTOPOXKHOCTb BO M30eXKaHMe NOyYeHs OXora a3 1 NosIoMKU Tefeckona.

Wcnonb3yiite cneymnanbHo pa3paboTaHHble anepTypHble CONHeuHble GUNbTPBbI, 3aLymLLaloLme OT APKOro CONIHEYHOTO CBeTa 1
Zenatowne HabnogeHms 6esonacHbIMU. Yepes Takol GUNLTP MOXXHO PacCMOTPETb ABUXKEHNME NATEH No noBepxHocTn ConHua
1 pasrnsageTb Gakenbl — CBeT/Ible 00pa3oBaHUA HeNpPaBUIbHOM GopMbl BOSIM3M KpaeB AUCKA.

«  Jlyywum BpemeHem anis nccnegosarms ConHua ABAAETCA paHHEee yTPO MW NO34HWI BeYep, B MOMEHTDI
TemnepaTypHo CTabunmsauum atmocdepbi.

«  Haectucb Ha ConHue, He 3arnsiablBas B OKYJISIP, MOXXHO OPUEHTUPYACH MO TEHM OT TPYObI TENleCKoMa: OHa AO/KHA
CTaTb MUHMMANbHOMN.
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HabniogeHne 06beKTOB fabHEro KOCMoca

O6beKkTaMm faribHEro KOCMOCa Ha3blBATCSA OObEKTDI, HaxoasAWwMecs 3a npegenamu ConHeuyHom cuctembl. Cpeay HUX
pasnuualoT ABOVIHbIE U KpaTHbIE 3BEe3/ibl, LUIAPOBbIE U PacCesiHHble 3BE3Hble CKOMJIEHNS, MNTaHETapHble 1 Anddy3Hble
TYMaHHOCTH, a TaKXKe JaneKkre ranaktmkm. MHorne o6beKTbl AaibHErO KOCMOCa UMEIOT OCTAaTOYHO HObLUYIO YITIOBYHO
BENNYMHY, MO3TOMY AJ1A UX HAabMOAEHMA MOXHO MCMOb30BaTb Masible U CpefHue yBenmueHus. Mpu Br3syanbHbIX
HabnoAeHUAX 3TN OOBEKTbI KaXKyTCA CepbIMU, T.K. B YCJIOBUAX HU3KON OCBELLEHHOCTY HALUV F/1a3a He B COCTOAHNN
BOCMPOV3BECTU LBETA, NOJTyYaeMble Ha poTorpadurax C ANUTENbHOW SKCNO3uULKen. M3-3a HU3KON NOBEPXHOCTHON APKOCTH
06EKTOB JaNbHEr0 KOCMOCA UX HabntogeHMs nyylle BCEro NPoBOANTbL B MECTHOCTM C TEMHbIM HeOOM. B KpyrnHbIX ropofax
WCKYCCTBEHHas 3acBeTKa Heba CUIbHO 3aTPYAHAET UK XKe JenaeT BOBCE HEBO3MOXXHbIM HabsoeHVe 6ONbLUNMHCTBA
TyMaHHocTel. [pu HabnoAeHNAX B rOpoe HEOLEHMMYIO MOMOLLb MOTYT OKa3aTb GpUALTPbI AN1A CHUXEHNA CBETOBOMO
3arpsA3HeHUs], yMeHbLUIaloLive sPKOCTb Heba.

Mounck 06beKToB flaNbHero Kocmoca

OpHum n3 Hanbonee NPOCTbIX N y,ElO6HbIX cnoco6bos HaXxoXxaeHnA 0ObEeKTOB AanbHEro KOCMOCa ABNAETCA METO[
nepenBmXeHna «OT 3Be34bl K 3BE34e». B kauecTBe nepBOro OpreHTpPa Npu NONCKe NCNoJib3yeTCA APKad 3Be€3a, OT KOTOpOVI
no uenoyke Bce 6onee TYCKJIbIX 3B€3[ Ha6mo,anenb ABMXETCA K NCKOMOMY O6'beKTy.

[lns ycnewHoro ncnonb3oBaHWsA 3TOro MeTofa TpebyeTcs 3HaTb Noje 3peHNs Ballero Tefieckona. Korga Bbl ncnosib3yeTe
WTaTHbIN 20-MM OKYNApP COBMECTHO C Tenieckonom cepum AstroMaster LT, none 3peHunA Balero Teneckona cocrtaBnsaet
npunbnunsutensHo 1,4°. Hanpumep, ecnv N3BECTHO, YTO MHTEPECYIOLMIA BaC 00EKT HAXOAUTCSA Ha YIIIOBOM PaccTosiHUM 3° OT
MeCTa, KOTOPOe Bbl Hab/ofaeTe B JaHHbI MOMEHT, BaM NOTPebyeTcA NOBEPHYTb ONTUYECKYHO TPYOY NPMMEpPHO Ha AiBa Noss
3peHus Tefleckona. [lanee npuBoaaTCs pekomeHZaLmm No NoucKy AByx Hanbonee nonynsapHbIX OOBbEKTOB JafibHEro KOCMOCA.

Fanaktuka TymaHHoCTb AHZpomeabl (Puc. 5-1), Takke n3BecTHasa Kak M31, ABNAETCA OQHUM 13 MPOCTbIX OOBbEKTOB AJIA NOKnCKa.
[Ina Toro 4yTo6bl HanTK M31:

1. Hanpute co3se3aue Nerac
(6onblown KBaapaT U3 3Be3p4,
BUAMMbIV OCEHHUMW Beyepamu
Ha BOCTOKE 1 3IMOW BbICOKO Haf,
rOPV30HTOM).

2. HauHuTe cBOI NONCK CO 3BE3[bI
Anbda AHapomMebl B ceBepO-
BOCTOYHOM Yriy «KBafpaTta
Meraca».

3. [loBepHuUTe Teneckon Ha ceBepo-
BOCTOK MPUOM3NTENbHO Ha 7°.
Tam Bbl yBMAWTe ABE 3Be34bl,
umeloLme NPUAN3NTENBHO
OANHAKOBbIN 651eck — [enbTa 1
Mn AHgpomepfpl, pacctoaHne
MeXay KOTOPbIMM COCTaBnAeT
okono 3°.

4. T[loBepHuTe TeNecKkon B TOM Xe
HanpasneHun ewe Ha 8°. Bbl
yBuauTe ase 3Be3abl beta u Mio
AHOpoOMefbl, PacCTOAHNE MeXAY
KOTOPbIMY TaK»Ke COCTaBnAeT
okoro 3°.

PucyHok 5-1

5. TloBepHuTe Teneckon Ha 3° Ha
CeBepo-BOCTOK (Ha TaKoe »e pacCToAHMe, Kak 1 Mexay ABYMA NpeablayLimiy 38e3gamm), 1 Bbl yBUAWTE ranakTuKy
M31- TymaHHOCTb AHApOME[bI.
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Harntu ranaktnky TymaHHocTb AHgpomebl (M31) [OBONbHO MPOCTO MOTOMY, YTO BCE 3Be3[1bl, HEOOXOAMMbIE AN 3TOro,
BMAHbI HEBOOPY>KEHHbIM rfazom. OfHaKo AN Toro, YToObl MPUCNOCOOUTCA K MOUCKY aCTPOHOMUYECKMX OOBEKTOB B CJTyyYasix,
Koraa 3Be3bl-OPUEHTUPBI He BUAHbI HEBOOPYXXEHHbIM Fl1a30M, NoTpebyeTca HekoTopoe Bpems. OfnH 13 TaKnMX 0OBbEKTOB —
3HameHwuTas TymaHHoCTb Konbuo M57 (Puc. 5-2). BoT oviH 13 BapraHTOB NOKCKa 3TOro o6beKTa:

1. Hangwute co3se3gue Jlnpa, noxoxee Ha ManeHbKWI Napanienorpamm, BUANMbIA BbICOKO Hafl FOPM3OHTOM B JIeTHUE 1
OoCeHHMe MecAUbl. [NaBHasA 3Be3[a 3TOro co3Be3fus —
ApKas Bera.

2. HauyHuTe nouck ot Berwn, 3atem cmecTtuTe B3rnAg
K I0ro-BOCTOKY, 1 Bbl yBMAUTE Napanienorpamm
13 3Be3[. YeTbipe 3Be3abl, COCTaBnAwLWMEe GUrypy
napannenorpaMmma, MMetoT NOXOXKNUii bneck, uto
fenaet 3Ty rpynny 3aMeTHOW.

3. Hanpgwute aBe camble t0XHble 3Be3bl
napannenorpamma - beta n lfamma Jlnpeoi.

4. Haeepute Teneckon npubnn3uTenbHO nocepeanHe
MeXxay STMN 3Be3gamMu.

5. ToBepHuTe Teneckon npubnusntenbHo Ha 0,5° no
HanpasneHuo K 3Be3ae beta Jlupa, octaBasachb Ha
NIMHUN MeXAY ABYMA 3Be34aMU.

M57 J
The Ring Nebula

6. nOCMOTpI/ITe B Tefieckon, 1 ecsin Bce caenaHo
npaBwuJIbHO, B NoJie 3peHnA Bbl yBUAUTE T)/MaHHOCTb

)
Konbuo. ° o
. ' o
7. TymaHHOCTb KonbLio MeeT HeBbICOKMI bneck, 1 A
4yTOObI YyBUAETH €€, BO3MOXKHO, BaM MOHaAo0mTca
ncnonb3oBaTb 60KOBOE 3peHme. TexHnKa PucyHok 5-2

Ha6ﬂ}O£|,EHVIF| 60KOBbIM 3pPEeHNEM 3aK/OYaeTCA B TOM,

yTO Ha6ﬂl0,EI,aTEJ'Ib CMOTPUT HECKOJIbKO B CTOPOHY

OT 06beKTa. IHbIMK cnioBamu, Ha6J'HO,£|,aF| TyMaHHOCTb KonbLo, nomectuTe ee B LLEHTP NONA 3peHnA Tesieckona n
NOCMOTPUTE B CTOPOHY Kpas MoJia 3peHns. OTO BbI3OBET NoMagaHne cBeTa Ha6ﬂ|O,L'J,aEMOI'O 006DbeKTa Ha «ManouKm» —
BbICOKOYYBCTBUTEJIbHbIE 3JIEMEHTbI Ha I'Iepl/ld)epl/ll/l CeT4yaTKu rmasa, BocnpunHunmatrouine qepHo-6enoe |/|306pa>KeH|/|e

B OONblUen CTeENEHU, YEM ygeTa. [lomHUTe, UTO npu Ha6ﬂ|O,L'J,EHI/IVI TYMaHHbIX 0ODBbEKTOB BaXKHO npoBoOAUTb
Ha6ﬂ}O£|,EHVIF| M3 TEMHbIX MeCT, NoAdalibLle ropoackmnx orHen. B cpegHem Tp66yETCﬂ He MeHee 20 MUWHYT 414 TOro,
yTO6bI YENOBEYECKNIA I1a3 NOSTHOCTLIO afanTnpoBancAa K TeEMHOTE. |_|O3TOMy, Npun YTEHUN KapT BO BpemMA Ha6ﬂ}OAEHVII7I
FIOJ'Ib3y17|TECb TOJIbKO KpaCHbIM (I)OHaPEM, KOTOprl7I HE HapyllaeT agantayunto ra3s K TeMHOTe.
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YcnoBusa BuagnMmocCTun

YcnoBus BUGUMOCTY ONPeSensioT, YTO Bbl CMOXETe PacCMOTPETb B TENIECKON BO BPeMs HabiogeHnin. Takumm ycnoBrsmu
ABNAIOTCA APKOCTb He6a, MPO3PaYHOCTb U CMOKONCTBYE aTMOCHepbl. [TOHMMaHMWe 3TVX YCOBUI U BIIMSIHKSA, KOTOPOE OHY
OKa3blBaloT Ha BO3MOXXHOCTU HAbMIOAEHUS, NO3BONT BaM NPaBUSIbHO COCTAaBATb NPOrpamMmy HabnoaeHWiA.

Mpo3pauHocTb aTMOChepbl

Mpo3payHocTb aTMOCPepbl 3aBUCUT OT 00S1aYHOCTU, BIAXKHOCTW, COAEPKAHWSA B HEV MbIAN U APYTMX aTMOCHEPHDBIX YacTuL.
MnoTHble KyueBble 06aka abCoMOTHO HEMPO3pPayHbl, B TO BpeMs Kak NeprCTble 06/1aka MOTryT OKa3aTbCsl JOCTaTOYHO
HemnnoTHbIMK, YTOObI MPoNycKaTb CBET Hanbosee ApKUxX 38e3M. [Npu BbICOKOW BNaXKHOCTU aTMocdepa nornowaeT 6onblue
CBETa, B pe3ysbraTe Yero Habnoaatb CnabocBeTAWMecs 06beKTbl CTAHOBUTCA CNIOXKHee. Mesikre yacTuubl, nonagarmLve B
BO3[yX B pe3ysibTaTe BYJIKAHNYECKMX N3BEPKEHNN, TaKXKe YMEHbLUAIOT NPO3PAYHOCTD.

ApkocTb Heba

HouHoe Hebo He ABNAeTCA abCONOTHO YepPHbIM — OHO NoAcCBeYNBaeTCA J'IyH0|?1, NOJTAPHbIMU CMAHNAMU, €CTECTBEHHDBIM
cBeyveHmem aTMOCd)epr, a TaKXe pas3iMyHbiIM NCKYCCTBEHHbIMN NCTOYHUKaMIN CBETa (yﬂW—lele d)OHapI/l, peKknama n T.4.). He
ABNAACb MOMEXOMN npu Ha6J'IIO,D,eHI/II/I APKUX 3B€3[, nyHbI 1 NSIaHeT, CBET/bIN d)OH Heba, OAHaKO, yMmeHbLUaeT KOHTPACTHOCTb
NPOTAMEHHbIX TyMaHHOCTEIZ, aenafa nx TpyaHopasnmynMmMmbiMn Nnm BoBCce HeBNANMbIMI. Ha6J'IIOJJ,eHI/lFI 06bEKTOB panbHero
KOCMOCa 6W:|,yT Hambonee 3¢¢eKTI/IBHbIMI/I, ecsin NnpoBoAnNTb NX B 6e3ﬂyHHble HO4YWM BOaneKe ot 60bLUNX roponos C nx
NCKYCCTBEHHbIM OCBeLlleHneM. CneumnanbHble d)l/lﬂprbI CHXEeHNA CBETOBOIO 3arpA3HeHnA («gmn-ckan d)I/IJ'IprbI») ynyduwatoTt
BNANMOCTb B YCNIOBUAX rOpO,D,CKOVI 3aCBeTKu, 6J'IOKI/IpyFI HeXenaTes/ibHOe OCBeLleHMe N NponycKkan CBeT, KOTOprVI n3ny4yarort
00bEKTDI [albHEro Kocmoca.

CnokoiicTBue atmocdepbl

OT cTeneHn cnoKoncTBMA aTMOCdepbl HANPAMYIO 3aBUCUT KONMYECTBO MENKUX AeTaneln, pasfninmblX Ha NPOTAKEHHbIX
obbekTax. 3eMHaA aTMocepa fecTByeT NofoOHO NMH3e, NPeNoMAAA U paccenBas nonagatolLyie B Hee CBETOBbIE yuy,

npw 3Tom Ko3G ULNEHT MPeNnoMIeHA 3aBUCKT OT MIIOTHOCTK Bo3ayxa. Cyion Bo3ayxa pa3Hol TemnepaTypbl UMeloT
HeOAVHaKOBYIO MNOTHOCTb 1 MO-Pa3HOMY MPENIOMAAIOT CBET, 13-3a Yero CBETOBbIE NIyUn OT OAHOTO 1 TOTO e 06bekTa AOXOAAT
[0 HabntoJaTens pasfiMyHbIMU MyTAMM, YTO MPUBOANT K Pa3MblTUIO N306paxkeHNA. CTerneHb cTabrnbHOCTM aTMochepbl
MeHAEeTCA B 3aBUCMMOCTU OT MecTa U BpemMeHU HabsioaeHui. TakKe BaXKHO COOTHOLLEHVEe pa3MepoB aTMOCHEPHbBIX «610KOB»
OfVHAKOBOW NNOTHOCTY 1 anepTypbl Teneckona. Mpu ctabunbHoM aTMochepe NoABAAETCA BO3MOXKHOCTb PACCMOTPETb CaMble
MenKue fieTanu nnaHeT, a u3obpakeHVs 3Be3/ OCTAIOTCA TOUEYHbIMU. B NPOTMBHOM Cilyyae nnaHeTbl TePAIOT MeSiK1e AeTany, a
3Be3/bl CTAaHOBATCA Pa3MbITbIMU.

Bce onvcaHHble Bbille YCI0BUS BUAMMOCTU OAMHAKOBO OTHOCATCA KaK K BM3yaJibHbIM, TaK 1 K poTorpadpuryeckmm
HabnaeHuAM.

PucyHok 5-3

YcnoBusi BUAVMOCTM HaNpPsIMYH0 BAVAIOT Ha KaUecTBO n30bpaxkeHus. Ha 3aprcoBKax n3obpaskeH
TOYeUHbI OOBbEKT (3Be3a) MPY OUeHb NJIOXOW (CNieBa) 1 AeanbHoOM (cnpaea) BugmumocTtu. Yaue
BCEro aTMOChepHble YCNIOBMA NO3BONAIOT HaboAaTb NU306PaXKEHUS, NepPexXoHbIe MEXAY STUMU
NMPOTUBOMONOMKHOCTAMU.
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AcTpoHomMunyeckasa ¢pororpadpua

Teneckonbl cepun AstroMaster LT 6biir pa3paboTaHbl B NepByto ouepefb ANA BU3yanbHbIX HabnogeHnin. OgHako yepes
HeKOTOpOe BpeMms Mocsie Havyasa UCMob30BaHNUA TefleCKomna BaM HaBepHsAKa 3axo4eTcs MonpoboBaTthb NOAYUYUTb C ero
nomolpbto dotorpadpumn. ECTb HecKonbko cnoco6oB nonyyeHus GoTorpadunin Kak Ha3eMHbIX, Tak 1 He6eCHbIX OObEKTOB C
MOMOLLbIO BaLLero Tesieckona. Huxe nprmBognTca KpaTkoe onmncaHre HeKoTopbix CnocoboB poTorpadprpoBaHums.

[na npoBefeHMs CbeMOK BaM NoTpebyeTcs LMppoBOI UM 3epKasibHbI poToannapart. YCTaHOBUTL Ero Ha TeNecKomn MOXHO
cnepyoLwmmmn cnocobamu:

«  Uundposasn kamepa - Bam noTpebyeTcsa yHUBepcanbHblii aganTtep MicroStage, KOTopblii 06ecneyrBaeT XecTKyo
dviKcaumio Kamepbl HEMOCPEACTBEHHO 3a OKYNIAPOM Teneckona. [JaHHbIN BUA CbeMKM, NPV KOTOPOM Y Tefleckona
OCTaBMAETCA OKYNAP, @ Y KaMepbl — 06bEKTUB, Ha3blBaeTCA apoKasibHON NpoeKLuuer.

«  3epkanbHaa Kamepa — B 3TOM Cjlyyae BaM NoTpebyeTcsa CHATb 06beKTMB ¢ doToannapaTta 1 yCTaHOBUTb
Ha ero MecTo T-KonbLO (B aCCOPTMMEHTE MMEeIOTCA KOMbLia, COOTBETCTBYIOLME CTaHAAPTaM BCeX BeAyLnX
npounssoauTenein Kamep). T-KonbLo, B CBOIO o4epefb, Kpenutca K GOKyCMpOBOUYHOMY y3i1y Tenieckona (6e3
oKynspa) npu nomowy T-agantepa (#93625). Nocne 3Toro Ball TeNECKON CTAHOBUTCA 0OBEKTMBOM pOTOKaMepbl, 1
CbeMKa NPOV3BOANUTCA B ero rnaBHom pokyce.

CbemKa ¢ KOPOTKMMM 3KCno3nunamnm

[aHHbIN BUJ CbeMOK — HaVIﬂy‘-ILIJI/II;I cnoco6 ﬂOI'IpO6OBaTb CBOW CUJbl B CbeMKe HeBECHbIX 0O bEKTOB. [na storo I'IOTpE6yETCFI
YCTaHOBUTb ¢0TOKamepy Ha TeJsieCKorn, Kak onncaHo B I'Ipe,D,bI,D,)/LLlel;l rnase. HeO6XOL|,I/IMO NOMHUTb cnegyuiee:

«  CKOPOTKMMU BblAepXKamui Bbl CMOXeTe poTorpadupoBaTth JyHy 1 ApKMe NnaHeTbl. JKCNePUMEHTUPYIATE C
BbIZEPXKKON U AAPYTIMU HAacTpOKamu Ballein GoToKamepbl.

«  [lo BO3MOXHOCTY CTapanTecb GpoTorpadrpoBaTtb B MECTaxX C TEMHbIM HEOOM.

«  [ina cbemok c bonee pnTeNbHbIMY BbliepPXKKaMy BaM MOHAA00MTCA TeNIeCKOMN Ha SKBAaTOPManbHOM Uiu
KOMMbIOTEPU3NPOBAHHOW a3MMyTaslbHOM MOHTUPOBKeE.

CbemKa "YHbI N NJlaHEeT C TOMOLbIO CneLlaJ/ibHbIX KamMmep

B nocnepHwve roapl, 6narofaps pasBUTUIO TEXHONOMMM CTano ropasfo NpoLLye NosyyaTb KauecTBeHHbIe N306paxxeHuns JTyHbl 1
nnaHeT. KomnaHua Celestron npeanaraeT cneyuanbHoO pa3paboTaHHyio ANA 3TUX Lenei acTPOHOMUYECKYo LudpoByio Kamepy
NexImage (#93712), B KOMMAEKT NOCTaBKM KOTOPOW BXOAUT NporpaMmHoe obecrneyeHmne aisi 06paboTKu nsobpakeHunii. B
MepBYIO e HOUYb Bbl CMOXKETe MOJTyYNTb TaKne N306paxKeHWs MNAHET, KaKme elle HEeCKONbKO NeT Ha3ag npodeccnoHanbHble
aCTPOHOMbI MoNyyanu Ha 60NbLUNX Teneckonax.

CbemKa 06beKTOB AaJZibHEero KOCMoca € MOMOLLbIO
N3C-kamep

Ona nony4vyeHuA VI3O6pa)KEHVIl7| 006bEKTOB danbHeEro KoCcmMmoca 6binn CO3[aHbl cneumnalibHble BbICOKOYYBCTBUTESIbHbIE KaMepbl. B
nocnenHme roabl pasBuTre TEXHONOIMM caenano Takme I'Ipl/l60pbl 3HaunTenbHO bonee OOCTYMHbIMN nobutensam aCTPOHOMUN.
ECTb HECKONIbKO KHUT, MOCBALLEHHbIX TOMY, KaK noJly4yaTb Hauvny4ywne M3o6pa>Keva TaKyM Cnocobom. ITa TeXHoNorma
npoAO0JTXKaeT pa3BMBaTbCA, N Ha PbIHKE NOABMIAIOTCA BCE 6onee AeleBble 1 MPOoCTbie B SKCNyaTaln |-|3C-KaMepr.

CbemKa Ha3eMHbIX 06beKTOoB

Baw Teneckon npeactaBnaeT coboi NPeBOCXOAHbIN TeNeoO6beKTMB AJ1A Ha3eMHOI CbeMKI. Bbl MoXeTe ¢poTorpadurpoBaTb
new3aku, CLeHbI 3 K3HW SVKOW NpMpogbl U MHOroe apyroe. [ina nonydyeHns xopolwunx ¢otorpaduin Bam notpedyetcs
MO3KCMEPMMEHTUPOBATL C POKYCUPOBKOI 1 BbIGOPOM 3KCMO3MLUNW. [INa KpenieHns KaMepbl K Tefieckony ciegyinte
OMMCaHHBIM BbILLE UHCTPYKLUMAM.
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TexHNuYecKoe 06CnyXMBaHME N YXOpA
3a TenecKonom

Bawemy Teneckony TpebyeTca N1LLb He3HaUNTENIbHOE TEXHUYeCKoe 00CyKMBaHWe, HO YTOObI JOBUTLCA OT HEro
MaKCUMasibHOW NPOV3BOANTENIBHOCTV HEOOXOAMMO YUMTbIBaTb HEKOTOPbIE BaXKHble MOMEHTBI.

O6cnyXnBaHne N YNCTKa ONTUKN

Mepuoanyeckn Ha NMH3ax Teneckona-pedpakTopa UM Ha rMaBHOM 3epKaJsie Teneckona-pedrekTopa MOXET CKaninBaTbCs
Mnbiib 1 rps3b. Mpy UMCTKe 3TUX AeTanen He06XO[UMO COOMIOAATD KPAVHIOK OCTOPOXKHOCTb, YTOObI HE MOBPEANTb ONTUKY.

CkonualLLytoCA Mblb cnegyeT yaansaTb C MOMOLLbI MAFKOW KMCTOUKU U3 BEPOIIHOXKbEN WepcTy nnm 6ansioHurKa co cKaTbiM
BO3yXOM. PacnbinanTte Bo3ayx B TeUeHNE HECKONIbKUX CEKYH[, HanpaBsasa ero nog yrinom K nuHse. Mpu Heobxogmumoctn 6onee
rNy60oKOW YNCTKM OCTaBLUMECSA 3arPA3HEHUA MOXHO YAaNUTb C MOMOLLbIO XXMAKOCTU A1 OUUCTKIM ONTUKMN 1 NanupoCHON
6ymarv unu cneumnanbHo TPAMNOUKM ANA NPOTUPKKU ONTUKKW. HaHecuTe pacTBop Ha Bymary, a 3aTem NpUIoXKUTE ee K JIH3e

N ounLLanTe ee NerkMy B3amaxamMu no HanpasfieHNIo OT LIeHTPa K Kpato. Hu B Koem cilyyae He TpUTe NIMH3Y KPYroBbiMU
nBmxeHnammn!

Bbl MOrkeTe ncnonb3oBaTb FOTOBbIN PacTBOpP ANA YACTKM ONTUKKN, a MOXKETE MPUTOTOBUTb €ro CaMOCTOATESIbHO. Ona sToro
cMellarnTe 6 yacTen n3onponmnnoBoro cnmpTa C 4 yactamu ,D,VICTI/IJ'IJ'IVIpOBaHHOVI BOAbl. TakXe MOXHO PacTBOPUTbL B BOAE
KNOKOCTb AJ1A MbITbA NOCYAbl (nocTaTouHO napbl Kanesib CcpeacTBa Ha 1 nTp BOZbI).

WHorpa Bo Bpems HabnogeHNIi Ha ONTUYECKME MOBEPXHOCTM Tefleckona BbinagaeT poca. ECiiv Bbl XoTWTe NPOAoNX1Tb
HabniofeHUs, HeobxoAMMO YOPaTb POCY C NoMoLLblo deHa (paboTaloLero Ha Masio MOLHOCTI) UK, MOBEPHYB TeNIeCKON K
3emJie, OXKAATbCA eCTECTBEHHOTO UCNapeHus Bnaru. Ecnv Bnara ckonunacb Ha BHYTPeHHEN NOBEPXHOCTU ONTUKM, CHAMKTE
aKceccyapbl € Tefieckorna 1 0CTaBbTe ero B 3al4MLLEHHOM OT MblIM MecTe, HanpaBswB TPyOy BHM3. Yepe3 HeKoTopoe Bpems
BJlara UCYesHer.

,D,J'Iﬂ TOro YTo6bI KaK MOXKHO pexe npon3BoanTb YNCTKY TeJieCcKkona, 33KprBaIZTe KpbIWKaMKn BCe OoNTUYeCKNE 21EMEHTDI
MO OKOHYaHUN Ha6mo,qu|/||7|. ,U,J'Iﬂ npenoTBpalleHnA nonagaHnA Nbyii BHYTPb Tp)/6bl Teneckona, BCe ee OTBEPCTUA TaKXKe
HEO6XO}J,VIMO 3aKpbiBaTb KPbIWWKaMWn Ha BpeMA XpaHEHNA.

YmncTKa BHYTPEHHUX MOBEPXHOCTEN TeNleCKomna JOJIKHA OCYLLECTBAATLCA TONbKO KBaNMOULMPOBaHHbIM CNeLrancTom B
COOTBETCTBYIOLUX ycnoBUAX. Mpn HeobxogmmocTv nofgobHoro cepBrica 06paTUTECh B MYHKT TEXHUYECKOTO OOCYXMBAHUA.

lOcTnpoBKa Teneckona cucrembol HoloTtoHa

[nsa nopaepxaHnA KauecTsa N306paxeHns Teneckona-pednekTopa Ha BbICOKOM YPOBHE, HEOOXOAMMO NePUOLMYECKU
MPOBOAUTD €ro I0CTUPOBKY. FOCTMPOBKa — 3TO MPOLIECC BbIPaBHMBAHVA ONTUYECKUX JIEMEHTOB TENIECKOMNa OTHOCUTENbHO
ero onTnyeckoli ocu. Nnoxas LCTMPOBKa MPUBOAUT K BO3HUKHOBEHWIO OMTUUECKMX abeppaLmii 1 yXyALLEHWIO KauecTBa
MosyyYaeMblx N306paKeHNA.

Mepepn Tem Kak HavyaTb IOCTVPOBKY BALLEro TefIeCKomna, Heo6XoANMO M3yUYmnTb ero KOHCTPYKLUMio. HanarTe Tpy napbl BUHTOB,
pacrnonoXeHHble B 3afHel YacTu TpyObl no nepumeTpy nog yrinom 120° (Puc. 5-2). 3pecb HaxoauUTCa onpaga raBHOMO 3epKana.
Bosnblune BUHTbI — OCTUPOBOYHbIE, OHU NPeAHa3HaYeHbl ANA PEryNpPOBKY NONOXEHNA MaBHOro 3epkana. Manble BUHTbI

— CTOMOPHbIE, OHU 3aKPENNAIT ONPaBy 3epKaia B yCTaHOBIEHHOM MOJIOKEHMM. BHayane Hy»HO 0cnabuTb Tpy CTOMOPHbIX
BVHTA, 1 JIMLLb MOCJIe 3TOrO HauMHaTb PEryIMPOBKY 3epKarna ICTUPOBOYHbIMY BUHTaMK. OBGbIYUHO OCTATOYHO MOBEPHYTh
IOCTVPOBOYHBIN BMHT Ha 1/8 060poTa, MakcMmym Ha 1/4 unu 1/2 o6opoTa. OfHOBPEMEHHO NOBOPAYVBANTE TONIbBKO OAVH BUHT,
OTCNIEeXUBasA NpY 3TOM BHOCKMblE M3MeHEeHMA. BO3MOXHO, CHavyana noTpebyeTcsi HEKOTOPOE BPEMSA Ha OCBOEHUE MpoLiecca
IOCTUPOBKMU, HO MOCTENEHHO Bbl HAyYMUTECh MPABUIbHO PEryMpoBaTh NMOJIOXKEHUE [MTaBHOMO 3epKana.

[lnaroHanbHoe 3epKaso, pacnosioxkeHHoe rnepes GoKyCMpOBOUYHbIM Y3/10M B NMepefHei yacTy TpyObl TeNeckona, TakxKe
IOCTUPYETCA C MOMOLLbIO TPEX HOCTUPOBOYHbIX BUHTOB.

[lnA cTMpoBKY Teneckona-pednekTopa B IHEBHOE BPeMsA PeKOMEHYeTCA BOCMONb30BaTbCA OLHUM U3 [1BYX
BCMOMOraTesibHbIX MPUCNOCO6EHMIA: OCTUPOBOYUYHBIM KONMaukom (#94183) unum ocTMpoBOYHbIM OKYNApom (#94182).

KOctn POBKa ANaroHasibHOro sepkKaJ’ia

[lnA Toro utobbl onpefenvTb, HY>KAAETCA N Ball TENIECKOMN B IOCTYPOBKE, HanpaBbTe ero B JHEBHOE BPEMS Ha APKYIO CTeHY
UK Ha He6o. M3BneKnTe oKynAap 13 GOKYCPOBOUYHOTO y3/a. C MOMOLLbIO pyueKk GOKYCUPOBKY MOMHOCTBIO 334BUHbTE
XPOMUPOBaHHYI0 TPYOKY GOKYCUPOBOUYHOTO y3na B TPyOy Teneckona. llocmoTpute uepes oTBepcTme B y3ne GOKyCUpPOBKY
Ha OTpakeHne BTOPUYHOIO 3epKasa, C OTPaXKeHMEeM AMaroHabHOro 3epKana B LieHTpe. Ha 3Toi CTaanm IoCTUPOBKM He
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obpallaiite BHUMAHNA Ha OTPaXKeHWe AVMAroHasIbHOro 3epKasna B r1aBHOM. YCTaHOBUTE NPUCNOCO6IEeHE ANl IOCTUPOBKY B
bOKYCMPOBOYUHDIN y3eN 1 NOCMOTPUTE Yepes Hero. [pr NOAHOCTbIO 3aABUHYTOW TPYOKe GOKYCMPOBOYHOTO Y3/1a Bbl AOKHbI
MOJIHOCTbIO BUAETD IMaBHOE 3epKasio, OTPAXKEHHOE B ANAroHasbHOM 3epKarne. Ecin rnaBHoe 3epKano BUAHO He MOSIHOCTbIO
(He OTUEHTPVPOBAHO B ANArOHANIbHOM), TO MPY NMOMOLLM IOCTUPOBOYHBIX BUHTOB AVAroHaNIbHOro 3epKasa npuganTe 3epkany
Heo6XOAUMBI Yron HakoHa. He 3aTarvBaiTe n He 0CNabNsANTe LeHTPasbHbI CTONOPHbBINA BUHT AUaroHanbHOro 3epKana,
KOTOpbIi 0becneurBaeT NpaBuibHOE MONOXEHME 3ePKasia Ha OCU.

IOcTupoBKa rnaBHOro sepkasna

Tenepb oTperynupyinTte C MOMOLLbIO IOCTUPOBOYHbIX BUHTOB MOJIOXEHNE MTaBHOro 3epKana Tak, YToObl oTpaXkeHune
[MaroHanbHOro 3epKasna HaxoAnnoch B LIeHTpe rnaBHoro. Mmagsa B GOKyCMPOBOUHBIN y3en, Bbl JOMXKHbI yBUAETb
KOHLIEHTpUYEeCKMe N306parkeHNs ONTUYECKNX SN1IeMeHTOB. He nbiTaiTecb Jo6WTbCA pe3ynbTaTa C NePBOM NOMbITKY,
LeCTByNTe METOLOM «MOCNeloBaTeSIbHbIX MPUOAVKEHNN.

CHumuTe I'IpI/ICI'IOC06J'IEHI/Ie ANA ICTUPOBKU 1 MOCMOTPUTE B d)OKyCI/IpOBOLIHbIVI y3en. Bbl OMXHbI YBUOETb OTpa*KeHne CBoero
rna3a B AaroHaJibHOM 3epKane.

Bua B Teneckon cuctembl HbloToHa npumn HaGJ'IIOAeHVWI Yyepes
IOCTUPOBOYHOE ﬂpMCﬂOCOGHEHI/Ie

TpebyeTca I0CTUPOBKa AMaroHanbHOro 3epKana TpebyeTcs 10CTUPOBKa MaBHOTO 3epKara

MasHoe 3epKano

3axum 3epkan

tOcTnpoBka 3epKan 3aBeplueHa - BUA lOcTMpoBKa 3epKan 3aBepLueHa — B
yepes ICTUPOBOYHOE NpurcnocobneHne 6e3 ICTUPOBOYHOIO NPUCMOCO6EeHNA

>
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IOcTnpoBka no 3gesgam

IOcTrpoBKa No 3Be3aaM ABAETCA 3aBepLUIAIOLLEN NPOLefYPO HACTPOWKY,
no3sosnAoLLen 4OOUTbCS OT Tefleckomna 306 paXkeHnn HanBbICLLEro
KauecTBa. Ecnu npouenypa 1oCcTYpOBKY B JHEBHOE BpeMs NpoBeaeHa
YCMeLWHO, TO NOTPeOYeTCA ILb HE3HAUMTENIbHAA KOPPEKLMA MONIOKEHUA
rMaBHOro 3epKana. [1ns CTMPOBKM Mo 3Be34am CiefyeT UCNofb30BaTh
KOPOTKOGOKYCHbIN OKYNAp, Aatowuin 6onbluoe ysenuderve (8 1,5-2

pasa npesblllaiolLee ArameTp 0ObeKTUBA B MM.), TGO KOMOVHaLIO
AJIMHHOGOKYCHOTO OKyniAipa C iH3oi bapnoy.

Mepepn Tem Kak HauaTb IOCTUPOBKY BaLLero Tefieckona, He0OXOANMO M3YUnTb
€ro KOHCTpyKUMIo. HananTe Tpy Napbl BUHTOB, PAaCMONOMXeHHbIe B 3afHel
yacTy TpyObl Mo NepumeTpy nog yrnom 120°. 3gecb HaXoaUTCs onpasa PucyHok 7-1

rnaBHOro 3epkana. bonblune BUHTbI — IOCTMPOBOYHbIE, OHU NPEeAHa3HauYeHbI

[NA PerynvpoBKY MONOXeHNA rMaBHOro 3epkana. Manble BUHTbI —

CTOMOPHbIE, OHY 3aKPEMNIAIOT OMNpPaBy 3epKana B YCTaHOBIEHHOM MOJIOXeHWW. BHauane Hy»KHO 0cnabuTb TPU CTOMOPHbIX
BWHTA, U INLLb NOC/Ie 3TOF0 HauMHaTb PEryanpoBKY 3epKana loCTMPOBOYHbIMU BUHTaMK. OBbIYHO AOCTAaTOUYHO NMOBEPHYTb
IOCTUPOBOYHBIN BMHT Ha 1/8 060poTa, MakcMmym Ha 1/4 unn 1/2 o6opoTa. OfHOBPEMEHHO NOBOPAYVIBANTE TONIbKO OAVH BUHT,
OTCNEXMBasA MPU STOM BHOCUMbIE N3MeHeHMA. BO3MOXKHO, CHauana noTpebyeTca HeKOTopoe BpemMsa Ha OCBOEHME npoLiecca
I0OCTUPOBKM, HO MOCTENEHHO Bbl HAYUUTECH MPABUTbHO PEryNMpoBaTh NOJIOXKEHWE MMaBHOro 3epKana.

HaBepuTe Teneckon Ha sipKyto 3Be3ay (ydile Bcero Bbibpath [MonsapHyto 3837y, T.K. OHa HEMOABWXKHA). DTa 3Be3a —
nocnenHss B «koswe» Mano MeaBeanubl — BCeraa HaXxoAnTCA B CEBEPHON YacT Heba Ha BbICOTE, PaBHOW LUMPOTE MECTa
HabnogeHun. K coxkaneHnuto, MonsipHas 3Be3fa — He caMasi ApKasi Ha CeBepHOM Hebe, 1 NPU CUIIbHON 3acBeTKe Heba OHa
MO>ET ObITb He OUYEHb 3aMeTHa.

MocmoTpuTe € 6onblunM yBenmueHnem Ha MonsapHyo Unu opyryto spKyio 38e3ay, HaXOAALWYOCA B LIEHTPE NoNsA 3peHus
Teneckona. OHa OMKHa BbIrALeTb Kak TOYEUHbI MCTOUYHUK CBETA, OKPY>KEHHDbIV cepurein AndpakunoHHbIX Konew,. Ecnn
ONOPAKLMOHHbIE KOMbLA MMEIOT HEMNPaBWibHYO GOPMY WM BbITAHYTHI B OfHY CTOPOHY, 3TO O3HAYaeT, YTo HeobXoaUMO
NPOW3BECTU IOCTUPOBKY IMAaBHOMO 3epKasa (CHavyana ocnabrie CTONOPHbIE BUHTbI, 3aTeM MOBOPAYMNBAs OCTUPOBOYHbIE).

O6paT|/|Te BHMMaHMe Ha HalnpaBieHne BbITAHYTOCTU 3Be3bl. Hanpmmep, €CJ/IN OHa BbITAHYTA B HanpaBJ/IEHUN Ha «3 Yacay,
C MOMOLLbIO OCTUPOBOYHOIO BUHTA (BUHTOB) I'IOTp66yeTCFI CMeCTUTb NMOoJIoXKeHKe 3Be3bl B TY Ke CTOPOHY. J'Iyune BCero
npoBOAUTb KOCTUPOBKY, OAHOBPEMEHHO OTC/IEXKMBAA N3MEHEHWE MOJIOKEHNA 3BE€3 bl B NOJ1€ 3PEHNA BO BPEMA NOBOPOTA
IOCTUPOBOYHbIX BUHTOB. TaK Bbl CMOXeTe TOYHO onpenennTb HanpasneHne cMelleHA NoNToXKeHA 3Be3bl. |_|03TOMy
npoBOAUTDb KOCTUPOBKY NO 3BE34aM yp,o6Hee BOBOEM: OAVH Ha6mop,aTenb CMOTPWUT B OKYNAP W OaeT YKa3daHuA Jpyromy, B
KaKOM HanpaBJZIEHN N HaCKOJIbKO BpallaTb OCTUPOBOYHbIE BUHTbI NMaBHOIO 3epKasia. MNocne 3aBepLleHnA CTUPOBKN He
336y,D,bTe CHOBaA 3aKpenuTb CTOMOPHbIE BUHTbI NMTaBHOIO 3€pKara.

PucyHok 7-2

XoTa pucyHoK andpaKLMOHHbIX KoJel, KaXKeTCsl O MHAKOBbIM Mo 06e CTOPOHbI oT $poKyca,
OH He ABNAETCA CUMMETPUYHbIM. BHYTPeHHAA OKPYKHOCTb CTTIOLEHa C NIeBOIA CTOPOHDI,
4YTO rOBOPMT O TOM, YTO TeJIECKON HY>KAAeTcA B I0CTPOBKe.
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BHumaHue: MNocne npoBeAeHnA NepBoro N Kaxaoro nocnenyroLwero 3TanoB CTUPOBKN HEO6XO,D,VIMO NOBTOPHO
LeHTPpnpOoBaTb Ha6mop,aemy|o 3Be34y B rnoJie 3peHns. Ecnmn IOCTUPOBKa Npon3sefeHa NpaBubHO, Bbl 3aMeTUTE 3aMETHOE
ynyyuweHune M3o6pa>|<eva. BepOFlTHee BCero, BO BpemMA I0CTUPOBKN BaM NMPUAETCA NCNONb30BaTb, NO KpaVIHEVI mepe, ABa 13
TPEX DCTUPOBOYHbIX BUHTOB.

sy
S

PucyHok 7-3
Tak BbirnAanT AndpaKkUnoHHaa KapTUHa
3Be3/1bl B TEJIECKON C XOpoLuel I0CTNPOBKOI.
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dononHuTtesnbHble aKceccyapbl

[lns paclwvpeHna BO3MOXXHOCTEN BaLlLero Tefieckorna Mbl PEKOMEHAYEM MCMOb30BaTb Pa3fiMyHble ONTUYECKME NPUHAAIEX-
HOCTU 1 akceccyapbl Celestron. Huxke npuBefeHbl HeKOTOpbIE 13 HUX. [TOJTHBIN ACCOPTUMEHT aKCeCCYapOB C UX ONVCAHNEM
MO>KHO HalTW Ha Beb - canTe www.celestron.ru

Okynapei cepuu Omni Plossl (pna mogenein 60 AZ/76AZ) - [locTynHble NO LieHe OKYNApPbI C BbICOKNM
KauyeCcTBOM M300pakeHWs Mo BCeMy MOJIIO . 4-X SNIeMEHTHasA cxema, GOKYCHble paccTosiHuA 4, 6,9, 12.5,
15, 20, 25,32 n 40 MUNANMETPOB — NOCaAO0YHbIN ArameTp 1.25».

Jluuza bapnoy cepuu Omni (ansa mogenen 60 AZ/76AZ) - MOXeT UCMOJIb30BaTbCA C IOObIM OKYNAPOM
1 YABaMBAaET ero yBennuyeHne. 2-x KpatHaa nnH3a Omni, nocagoyHbiii AnameTp 1.25" anvHa 76 Mm,
Bec 113 r.

Ceemodgpunomp Minus V ons peppakmopoe (MuHyc - puosiemoseiii) -1.25" (94121) — unbtp, ymeHb-

LIAoLMIA BIMSHME XPOMaTM3Ma B pedpakTopax-axpomaTax. YnyylaeT KOHTPACT M300pakeHns Npu JyH-
HbIX U NMNIaHETHbIX Ha6J'IlO,lJ,eHI/IF|X. MHorocnonHoe npoceeTneHne, nponyckaHne

cBeTa 95%.

JlyHHobIl ceemogpunemp (# 94119-A, ona mopenen 60 AZ/76AZ) - 1.25"oky-
NAPHbIA CBETOPUNLTP ANIA CHUXKEHNA APKOCTY JyHBbI, yyJllatowmii KOHTpacT
feTanen nyHHoro penbeda.

Ceemodgpunomp UHC/LPR 1.25" (# 94123) — npMeHAETCA AN1A aCTPOHOMUYECKMX HabnoaeHni B
YCNOBUAX FOPOACKON 3aCBETKM N HECKOJTbKO CHIKAET ee BINAHNE, OTCeKasn
CBETOBbIe BOJIHbI ONPEeAENEHHbIX YacTel CreKTpa.

CosiHeYHbIl NoJTHOAnepmMypHelii céemodgunemp (#94228) - Ceetodpunbtp AstroSolar® nonHoCTbo
. . N CELESTRONS
3aKpbIBaeT OOBbEKTMB TeslecKomna. BbIMofHeH U3 NONMMepHON MAEHKU C ABYXCITONHBIM METaNIMYeCKnM ks

HarblEHVEM, MO3BOJIAET NPOBOAUTL 6e30nacHble HAbNAeHVA AeTanel COTHEYHO MOBEPXHOCTY. a3 4

KpacHolili ceemoouooHbili hoHapuk (# 93588) —/Icnonb3yeT ABa KpaCHbIX CBETOAMOAA Perynvmpyemon
APKOCTMN AN COXPaHEHUA aganTaLMy a3 npu HOYHbIX HabnogeHuax. B komnnekte 6atapesa 9 Bonbr.

YHueepcanbHbili adanmep 0718 yugppoeoli pomokamepuol (# 93626). [o3BoNsAeT NPOBOAUTb GOTOCHEMKY Uepes OKyNAp
Teneckona, NPUcoeanHUB K Hemy Kamepy. [ocagouHbii anameTp 1.25".

YHueepcanobHbili T-adanmep 1.25" (# 93625) — YcTaHaBNUBAETCA B OKYJSAPHbIN y3en Teneckono 60 AZ/70AZ BmecTo
1.25"-okynspa. [03BoNIAET 3aKPennTb Ha OKYMIAPHOW YacT 3epKasibHyto GpoToKamepy Ans
CbeMKMU Yepes Teneckon.

KOcmupoeoyHbiti okynsap - 1.25" (# 94182) — okynAp AnA TOUHOW I0CTUPOBKN pednekTopoB
HbtoToHa.
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TexHNYecKne XxapakTepucTukm

ApTUKyn #21062 #31035 #21064 & #21069 #31042 #31045 & #31051
Mopgenb AM 70 EQ AM 76EQ AM 90EQ AM 114 EQ AM 130 EQ
Pednektop Pednektop Pednektop Pednektop
OnTryeckasa cxema PedpakTop
HbloToHa HbloToHa HbloToHa HbloToHa
[nameTp 06beKTUBA 70MMm 76MM 90mMMm 114mm 130MMm
DokycHoe paccTosaHue 900 mm 700 mm 1000 mm 1000 mm 650 Mm
OTHOCKTeNbHOE OTBEpPCTME 1:13 1:9 1:11 1:9 1:5
MpocBeTtneHne MonHoe MonHoe MonHoe MonHoe MonHoe
Wckatenb Star Pointer Star Pointer Star Pointer Star Pointer Star Pointer
O6opaunatowyas
[naroHanbHadA npusma Het Het Het Het
npusma, 1,25”
31% (no
LleHTpanbHoe 25% (no nnowann), 31% (no nnowaaw),
Het nnowaaw), 10% no
SKpaHMpoBaHue 6% no gnameTpy 10% no gnametpy
AnameTtpy
20 mm (NpaAmoro 20 mm (NpaAmoro 20 mm (NpaAmoro
Okynspbi (1,25") n 20 mm, (45x) 1306paxKeHNs) 20 mm (50x) n3o6paKkeHus) n306paxeHNs)
yBeInyeHnA 10 MM, (90x) (35x) 10 Mm (100x) (50x) (33x)
10 mm (70x) 10 mm, (100x) 10 MM, (65x)
Yrnosoe none 3peHusn c 20- 110 140 10° 10° 150
MM OKYNSipOM
JInHenHoe none 3peHus
¢ 20-MM OKyNnApPOM Ha 53 79
pacctoaHnmn 1000 m
DKBaTopuranbHas DKBaTOpUanbHas DKBaTopuranbHas DKBaTOpUanbHas JKBaTOpUanbHas
MoHTrpoBKa
CG-2 CG-2 CG-2 CG-2 CG-2
KoopgaunHaTHble Kpyru
no ocAM NPAMOro Ectb Ectb Ectb Ectb Ectb
BOCXOXXAEHUA N CKIIOHEHUA
PyuKkin TOHKNX ABUMKEHMI
no OCAM NPAMOro Ectb Ectb Ectb Ectb Ectb
BOCXOXXAEHUA U CKIIOHEHUA
LLTaTtnB, anameTtp onop
B Ectb Ectb Ectb Ectb Ectb
1,25
CD-ROM The Sky Level | Ectb Ectb Ectb Ectb Ectb
MakcrmanbHoe nonesHoe
165x 180x 213x 269x 306x
yBennyeHne
MpepenbHana 3Be3gHaA
11,7m 11,9m 12,3m 12,8m 13,Tm
BeNnyMHa
Pa3speweHne
Kputepuin Panes: 1,98» 1,82» 1,54» 1,21» 1,06»
MNpepnen fayaca: 1,66» 1,53» 1,29» 1,02» 0,89»
CeeTocobupatoulas
100x 118x 165x 265x 341x
CNocobHOCTb
JnvHa onTnyeckon Tpyo6bl 91 cm 66 cm 91 cm 5Tcm 61 cm
Bec Teneckona 8,2 Kr 7,3 Kr 12,2 Kr 7,7 Kr 12,7 Kr

BHuMmaHune: TexHnyeckune XapaKTepnucTuknm moryTt 6bITb N3MeHeHbl 6e3 npeaBapuTesibHOro yseaomyiieHUAA
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