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3 CELESTRON

BeeodeHue

Mo3gpaBnsem Bac ¢ nokynkou Teneckona Celestron AstroMaster! B cepum AstroMaster BbINyCKaloTCA TeIECKOMbl Pa3INYHbIX
KOHCTPYKLUIA, B PYKOBOACTBE PAacCMATPUBAIOTCA BCE MOZENM Ha dKBaTOpUanbHol MOHTMpoBKe CG-2: 70-mm pedpakTtop, a
Takxe 76- MM 1 114-mm pednekTopbl HbloTOHa, 1 Moaenu Ha SKBaTopranbHon MoHTUpoBke CG-3: 90-mm pedppakTop 1 130-
MM pednekTop HbloToHa ¢ YacoBbiM NpuBoaoM 1 6e3 Hero. Teneckonbl cepun AstroMaster U3roTaBnvBaTCA 13 MaTePUanos
BbICLLEro KayecTBa A4JiAa obecrneyeHns HageXHOCTW 1 LONIFOBEYHOCTMU.

Teneckonbl cepun AstroMaster npegnaratoT HauMHaLWUM NOOUTENAM aCTPOHOMMU HEOCTIOPUMbIE NpenmyLLecTBa. Mx
NPeBOCXOLHOE ONTUYECKOe KauyeCTBO, KOMMAKTHOCTb 1 HafleXXHOCTb NMO3BOMIAT BaM M BalUMM APY3bAM OTKPbITb A1 cebs
MHorue yyneca BceneHHol. NMomrmMo acTpoHOMUYECKMX HabnoaeHWI Bce Teneckonbl cepum AstroMaster MoryT € ycrnexom
MCMOoJb30BaTbCA ANA HabnoAeHNA 3@ 3eMHbIMY 06beKTaMU C UCMOMb30BaHEM CTaHAAPTHbBIX aKCeccyapos.

Bce Teneckonbl cepun AstroMaster obecneurBatoTcs 2-neTHel rapaHTuei. lMoapobHee 06 3TOM CMOTPUTE Ha HalleMm calTe
www.celestron.ru

BoT nuuwb HEKOTOpPbl€ N3 MHOTOYNCNEHHDbIX 0Ccob6eHHOCTeN TeNeckonos cepun AstroMaster:
. CTeKknAHHbIE ONTUYECKE KOMMOHEHTbI C NPOCBETNAWNMUN NOKPbITUAMN, YETKOoE 1 KOHTpPACTHOE |/|3o6pa>KeH|/|e.
. YcTtonuvBas v xkecTkas 3KBaTOpUanbHaA MOHTUPOBKa C KOOPAWMHATHbIMU KpyramMin Ha obeunx ocsix.

«  [lpepBapuTenbHO CO6PaHHDBIM NMPOYHBIN LWITATMB CO CTaJIbHbIMK onopamu Arametpom 1.25" JIérkaa u 6bicTpasn ycTaHOBKa
N HaCTpOMKa 6e3 MHCTPYMEHTOB.

+  CD-ROMThe Sky Level 1 - acTpoHOMUYecKaa nporpamma-niaHeTapuin ¢ BO3MOXHOCTbIO NeYaTy 3Be3AHbIX KapT.

Bxopsime B KOMNNEKT NOCTaBKM aKceccyapbl AaloT BO3MOXXHOCTb HabstoAaTb HebecHble U 3eMHble 0ObEKTbI B MPABUIIbHON
OpUWEHTAL MM N300paxKeHN .

Moxanyincra, ynenute BpeMs U3yuyeHnto aHHOTO PYKOBOACTBA, NPeXe Yem OTNpaBiATbCA B NyTewwecTBre no BceneHHonm. Ha
MOJSTHOE OCBOEHME BCEX GYHKLIMI TENIECKOMA MOXET YIUTW HECKOJIbKO CEAHCOB HabMIoAeHWIA, MO3TOMY NMepBOe Bpems crieflyeT
JepaTb JaHHOe PYKOBOACTBO NOA PYKOW. B HeM noapo6HO paccMaTpUBaETCA Kaxabll LWAr HACTPOMKMY, a TaKXKe NPUBOAATCA
HeobXoMMble CMPaBOYHbIE MaTepWarbl U NMoJie3Hble COBETbI AJ1A TOro, UTobbl cAenaTb Bally HabMOAEHMA MaKCMMANbHO
NPOCTbIMU U MPUATHBLIMMU.

Baw Teneckon 6b11 cneumanbHO paspaboTaH Aia Toro, YToobl NOAAPUTL BaM rofbl YBNeKaTelbHbIX 1 MO3HaBATENbHbIX
HabniopgeHun. OgHako ana obecrnevyeHms Ballell 6€30MacHOCTM 1 COXPaHHOCTU 060pyAOBaHNA HEOOXOAUMO CObMIOAaTb
onpegenieHHble Npasunsa.

BHumaHue!

+ Hukorpa He cMOTpuTe Ha CONHLEe HEBOOPYKEHHbIM r11Ia30M UnM B Teneckon (6es3
MNCNONIb30BaHMNA anepTypPHOro COIHEYHOro ceeTopunbrpa). 3T0 MOXKET NPUBECTU K
MrHOBEHHOW 1 Heo6paTMoi noTepe 3peHus.

« Hukorpa He nucnonb3yiTe Teneckon s NpoeKuun n3obpakeHna ConHLa Ha KaKylo-
nn6o NoBepxXHOCTb. BHyTpeHHMI1 HarpeB MoXKeT NOBPeAUTb Te/IeCKON 1 YCTaHOBJIEHHbIe
aKceccyapbl.

+ He uncnonb3yiite conHeuHble oKynspHbie GuAbTPbI AN KnuH Nepensa. BHyTpeHHUN
HarpeB MOXeT Bbi3BaTb pacTpecKnBaHMe ONTUYECKNX 3/IeMeHTOB U NonagaHne NpamMmoro
COJIHEYHOrO CBeTa B a3 Habniogarens.

« He ocraBnsiite Teneckon 6e3 Hag30pa B NPUCYTCTBUN AeTell U B3pOCbiX, HE3HAKOMbIX C
npaBunamm o6paLieHns C UHCTPYMEHTOM.
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Puc. 1-1.
Teneckon-pedpakrtop AstroMaster 70 EQ
(AstroMaster 90 EQ BbIrnAanT aHaNoOrMyHo)

1. | OnTnueckan Tpyba Teneckona 9. BWHT ycTaHOBKM NO WwWmnpoTe

2. | Pa3bem-KpenneHune «1acToOYKMH XBOCT» 10. | Nonouka ana akceccyapos

3. | WKana npAMbIX BOCXOXAEHWI 11. | Wratms

4. | Nckatenb Star Pointer 12. | WraHra npotusosecos

5. | Okynap 13. | NpoTtuBoBechl

6. | Pyuka ¢pokycmpoBKu 14. | DkBaTOpManbHasa MOHTMPOBKA
7. | Pyuka TOHKMX ABUKEHWIA MO CKIIOHEHWIO 15. | Wkana cknoHeHwWi

8. | Pyuka TOHKMX ABUXXEHMIA NO NPAMOMY BOCXOXKAEHNIO 16. | O6beKTUB
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Puc. 1-2.
Teneckon-pe¢nektop AstroMaster 114 EQ
(AstroMaster 76 EQ, AstroMaster 130 EQ BbirnagAT aHaNIOrn4yHo)

1. | Okynap 8. MNMonouka anAa akceccyapos

2. | Konbua KpenneHusa Tpy6bl (HeT B 76 EQ) 9. LLTaTtmne

3. | OnTnueckan Tpy6a Teneckona 10. MNpoTtuBoBecol

4. | TnaBHOe 3epKano 11. LLIkana npsAMbIX BOCXOXAEHWN
5. | Pyuka TOHK/X ABUXKEHNI NO CKNOHEHMIO 12. | OkBaTOpManbHasA MOHTUPOBKA
6. | Pyuka TOHKMX ABMXeHUI No npaAamomy BocxoxaeHuio | 13. | Lkana cknoHeHnin

7. | BUHT ycTaHOBKM NO wmpoTe 14. | Pyuka boKycupoBKm
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C6opka meneckona

B maHHOW YaCTW MHCTPYKLMU ONUCAH NOPAZOK COOpKU Teneckona. NepByto cO0pKy pekoMeHayeTCcA NPor3BOANTD B
rnomeLleHnn Ans yoobcTea U NpruobpeTeHns HaBbIKOB COOPKU MHCTPYMEHTA. DTO YNPOCTUT NOCefyoLLyo COOPKY 1 pa3bopKy
Teneckona npu BbIHOCE ero U3 NomelLLeHNs anst HabnaeHNA.

Kaxxabin Teneckon AstroMaster noctaBnaeTcsa B O4HOM KOPobOKe. B KOMNeKT NoCcTaBKW BXOAAT CleayioLive aetanu:
onTnyeckas Tpyba C ycTaHOBJIEHHbIM McKaTenem StarPointer 1 konbLamu KpenneHus Tpy6bl (B mogenu 114 EQ n 130 EQ),
SKBaTOpManbHaA MOHTUPOBKA; LUTaHra NPOTMBOBECOB; Ba NPOTNBOBECA; PYUYKN TOHKMX ABUKEHWIA MO OCAM MPAMOTO
BOCXOX[EHUA U CKNOHeHNs; okynapbl 1,25» 10 1 20 mm (Npamoro nsobpaxeHus ana mogeneit 76,114 n 130); guaroHanbHas
npu3ma npamoro nsobpaxeHusa (mogenu 70 n 90); CD-ROM ¢ nporpammoit «The Sky» Level 1.

C6opka wumamuea

1. W3BnekuTe WTatvB U3 KOPobKM (Prc. 2-1). LLITaTiB NocTaBRAETCA B YaCTUUHO COBPaHHOM COCTOAHMK, bnarogapa Yyemy
cbopka ero He npefCcTaBNAeT TPYAHOCTH.

2. YctaHOBWTE WITAaTNB BEPTUKANBbHO, MAaKCUMAabHO Pa3fBMHbBTE OMOPbI LWUTAaTUBA U 3aTEM HECM/IbHO HaJlaBUTe CBEPXY Ha
¢dukcaTop onop (Puc. 2-2). BepxHaAs 4acTb WTaTVBa HAa3blBAa€TCS FONIOBKOW LUTATUBA.

3. YcTtaHOBWTe NONOUKY AnA akceccyapos (Puc. 2-3) Ha dukcaTop onop (B LeHTpe Ha Puc. 2-2).

YcTaHOBMTE NOOYKY ANS aKCeCcCyapoB B LIEHTP durKcaTopa onop (N1ockas CTOPOHa BHK3) U HECUIIbHO HafiaBuUTe CBEpPXY
(Puc. 2-4). BbICTyNbl NOMOYKU JOMKHBI 3aHATb MOIOXKEHWE, NOKa3aHHOE Ha puc. 2-4.

5. TloBepHMWTE MNONOUKY ANIA aKCECCYapOB 10 NOMOXKEHMS, PN KOTOPOM BbICTYMbl HAXOAATCA Haf pacnopkamu ¢prkcaTopa
onop, 1 HeCWSIbHO HaflaBuTe s dpukcaumm nonoukm (Puc. 2-5). Litatme nonHocTbio cobpaH (Puc. 2-6).

Puc. 2-1 Puc. 2-2 Puc. 2-3 Puc. 2-4

6. Bbl MOXeTe BbIABUHYTb CEKLUW CTOEK LITaT1BA A1 yBENIMYEHMA BbICOTbl. MMHMManbHasA BbiCcoTa WwWTaTtuea 61 cMm.,
MakcumanbHaa 104 cm.

7. OcnabbTe GUKCaTOpPbl CEKLMIN OMOP, PACTONOXKEHHbIE B HUXHEN YacTu onop (Puc. 2-7), BbIABMHBTE CEKLMM ONOp Ha
Tpebyemyto ASIMHY 1 3aKpenuTe GuKcaTopsl. LLITaTMB C MOHOCTbIO BbIABUHYTHIMU CEKLIMAMM OMOP MOKasaH Ha puc.2- 8.

8. Wratne o6na.qaeT HanbosbLUEN XeCTKOCTbIO U yCTOI7I‘-II/IBOCTbIO B HUXHEM MOJNTOXKEHNWN.

\j

Puc. 2-5 Puc. 2-6 Puc. 2-7 Puc. 2-8
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YcmaHoeka 3keamopuasnbHoll MOHMUPOBKU

JKBaTOpUaNbHas MOHTUPOBKA NMO3BONIAET BaM YCTAaHOBUTb OCb BpaLleHUs Tefleckona Taknum o6pa3om, Ytobbl cneauTb 3a
[BVXeHneM HebecHbIX 06beKkToB. Teneckonbl AstroMaster NoCTaBAATCA Ha SKBaTOpUanbHoM MOHTUMpoBKe CG-2 HemeLKoro
TNNa, yCTaHaB/IMBAaEMOW Ha FONOBKY LUTaTUBa. [JNA yCTaHOBKN MOHTMPOBKM:

1. 3BneKknTe 3KBaTOPUanbHYy0 MOHTUPOBKY U3 KOpobKK (Puc. 2-10) Ha MOHTUpOBKe JOMXHbI ObITb YCTAaHOBNEHbI 1BA BUHTA
YCTaHOBKW MOASPHON OCK MO WKpoTe (OfAWH — AN YCTaHOBKU OcW, ApYyroii— GuKcmpyowmii). ECnv BUHTbI He yCTaHOBNEHDI,
HalguTe 1 yCTaHOBUWTE UX B OTBEPCTUA C pe3bboit (puc.2-24).

2. MoHTUpOBKa yCTaHaBNMBAETCA Ha rofIOBKY LUTaTMBa NPY MOMOLLU BUHTa, PacronoXeHHOro Mo ronoBKON LTaTnBa

(Pnc. 2-9). YcTaHOBMTE MOHTUPOBKY (60/bLIan NIoCKasa NOBEPXHOCTDb C BbiCTynatoLen HebonbLon TpyOKo) B LeHTpanbHoe
OTBepCTME FOMOBKU LWITaTMBa A0 KOHUa. [lpyroii pyKol 3aKpyTuTe BUHT NOJ rOSIOBKOW LWITaTMBa B pe3bboBOe OTBEPCTME BHU3Y
MOHTUPOBKMU. [TpoponkarnTe 3aKpyumBaTb BUHT 0 yrnopa. [NonHocTbio cobpaHHas 1 yCTaHOBMIEHHAA Ha LUTaTB MOHTUPOBKA
nokasaHa Ha Puc. 2-11.

Puc. 2-9 Puc. 2-10 Puc. 2-11

YcmaHoeka wmaHau u npomuseoeecos

Ina 6aJ'IaHCI/IpOBKI/I Teneckona, Ha MOHTUPOBKY YCTaHaB/IMBAKOTCA LUTaHra NPOTUBOBECOB 1 iBa NPOTBOBECa. Ona nx YCTaHOBKW:

1. OTBUHTUTE NpPefOXPaHUTENbHDIV BUHT (OPaHXEBOro LiBeTa) C TOpLa WTaHI NPOTUBOBECA (Ha NPOTUBOMONOXKHOM KOHLE
CTEePXKHsA € pe3bboit), MOBOPaUNBas BUHT B HANPABAEHW NMPOTUB YAaCOBOW CTPENKM - CM. Puc. 2-12.

2. [loynopa BKpyTuWTe TOopeL| WTaHr NpoT1BOBECa C ANMHHON pe3b0oii B 0TBepCTME C pe3b0oii Ha OCK CKITOHEHNA MOHTUPOBKM -
cMm. Puc. 2-13.

3. loBepHWTE MOHTMPOBKY TakiM 06pa3oM, YTOObI LUTaHra NPOTMBOBECa Oblfla HaMpaBIieHa BHY3.

Ocnabbte $prKcaTopbl, pacroNioxkeHHble COOKY Ha NPOTVBOBECAX (MOCIEA0BATENbHOCTb YCTAHOBKM NMPOTVIBOBECOB HE IMEEeT
3HauYeHMA) Tak, UTobbl GUKCATOPbI MPOTMBOBECOB HE BbICTYMNaM Yepes LeHTPpasibHble OTBEPCTISA MPOTUBOBECOB.

5. HapeHbTe oguH 113 NPOTUBOBECOB HA LTAHTY MPYMEPHO Ha NMOSIOBUHY AfIMHDI LUITAHMN 11 3aKPEMUTE €ro NOJIOKEHE, 3aXKaB
dvikcaTop. MpaBuUIbHOE MONOXKEHWE NPOTMBOBECOB NOKa3aHo Ha Puc. 2-14.

6. HageHbTe BTOPOW NPOTUBOBEC Ha LUTAHTY 4O COMPUKOCHOBEHNA C NEPBbIM MPOTUBOBECOM 1 3aKpenuTe GUKCATOPOM.
7. YcTaHOBUWTE NPEefOXPaHUTENbHBIN BUHT 1 KPEMKO 3aKpyTuTe ero. MofHOCTbIo cobpaHHbIN y3en nokasaH Ha Puc. 2-14.

Puc. 2-12 Puc. 2-13 Puc. 2-14
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YcmaHoeka pyyek moHKux 08u<eHuli

MOHTI/IpOBKVI TeNecKkonos cepunn AstroMaster ocHalleHbl ABYMA pyyKamu ynpasneHnA TOHKUMIN OBUKEHUAMMU,
O6ECI'IE‘-II/IBaIOLU,VIMVI BO3MOXHOCTb TOYHOIro HaBeeHWnA TefieCKona no oCAM NPAMOro BOCXOXKAEHNA N CKITOHEHUA. Ona
YCTaHOBKM py4ek:

1. Bo3bMuTe ABE PYUKY - TMOKME TPOCUKIM C KPYbIMU PyKOATKamMuM (0AMHAKOBOrO pa3mepa v AfVHbI) 1 y6eamTech, UTo
BUHTbI - GUKCATOPbI Ha KOHLLAaX TPOCKMKOB HE BbICTYMAIOT U3 OTBEPCTUIA.

2. HapeHbTe ofjHY pyyYKy Ha OCb NPSMOro BOCXOXAeHnA Ao ynopa. Ocb NPAMOro BOCXOXKAEHUs C 06erX CTOPOH MMeET Basbl
NS YCTAHOBKM PyYeK yrpaBieHUsi TOHKMMU OBUXKEHUSIMU. Bbl MOXKeTe YCTaHOBUTb PYYKY C JI0O60I CTOPOHBI, 3TO HEe UMeeT
3HauyeHsA (eC/IN He YCTAHOBJIEH YacOBOV NPUBOA). YCTaHOBUTE MX C TOV CTOPOHDI, FAe Bam yA06HO.

3. 3akpenute GpMKcaTOp Ha pyUKe ynpaBieHNa TOHKUMIW ABVMXEHUAMMU MO OCK MPAMOTO BOCXOXKAEHUS.

Taknm xe o6pa30M YCTaHaBNMBaAETCA U Py4Ka ynpaBneHNAa TOHKNMMUN ABUXKEHNAMU MO OCU CKNTOHEHNA. Ban, Ha KOTOprI;I
YCTaHaBNMBaAETCA Py4YKa TOHKNX OBVKEHMWI, HAaX0AUTCA B BerHEIZ 4YaCTn MOHTUPOBKK NoA nnowagkom gnsa KpenneHuna
pr6bl Teneckona.

Puc. 2-15 Puc. 2-16

Ban ocn npamoro BocxoxaeHus PYUKy TOHKNX ABVKEHUIA C
PYKOATKaMUN CKJIOHEHNA

YcmaHoeka mpbel meJsieckona Ha MOHMUPOEBKY

Tpy6a Teneckona yCcTaHaBMBAETCS HA MOHTMPOBKY CBEPXY MPY MOMOLLM MAACTMHbI TUMA «TACTOYKUH XBOCT» (Puc. 2-16).

Y Teneckona- pednektopa 114 EQ yctaHOBOYHasA NinacTriHa 3aKpenjieHa Ha KosbLaxX KpeneHus (XoMyTax) ONTUYeCKon
Tpy6bl. Y pedpaktopa 70 EQ n pednektopa 76EQ nnactvHa pacnonioxeHa BAob TPYObl 1 NpUKpPersieHa HeNMocpeaCcTBEHHO K
HXKHen ee yacTu. [Nepep Tem, Kak yCTaHOBUTb TPYyOy TeNeckona Ha MOHTUPOBKY, yoeauTech, Uto GpuKcaTopbl OCen NPSMOro
BOCXOXAEHUA 1 CKNOHeHUA (Prc. 2-17), a Takke BUHTbI YCTaHOBKY NONAPHON ocu no wupoTe (1-1,1-2) XKeCTKO 3aKpensieHbl.
3T0 He0b6X0AMMO ANA TOro, UTOObI MPY YCTAHOBKE ONTMYECKON TPYObl TefleCcKona He MPOU30LLIIO PE3KUX ABVXEHWI
MOHTUPOBKM NoJ BeCOM TPyObl. CHUMUTE KPbILKY C 06beKTBa pedpakTopa nnm Tpyosl pednektopa. Ana yctaHoBKM TpyObl
Tesleckona:

Ana YCTAaHOBKUN pr6bl Teneckona:

1. CHumuTe BymaxKHYI0 yNakoBKy C onTuyeckol Tpy6bbl Teneckona. Nepep Tem, Kak CHATb GyMaXkHYI0 YNaKkoBKy C TpyObl
Teneckona HbtoToHa 114 EQ notpebyeTca CHATb XOMyTbl C TPYObI.

2. OcnabbTe raBHbIN KpeneXKHbli BUHT Y MPeAOXPaHUTESNIbHbBIN BUHT HAa MOHTUMPOBKE (COOKY OT KpenseHus) € Tem, 4Tobbl
OHU He BXOAWM B Na3 pa3bemMa-KpernieHus - cm. puc. 2-18.

3. BcTaBbTe MIACTUHY B OTKPbITYIO YaCTb NMa3a pa3bema, Y MPOABMHbLTE €€ Ha BClo AJIMHY KpenneHus (puc.2-17).3axmnTe
MABHbIV KPENEeXHbIV BUHT Ha MOHTUPOBKE A5 3aKpenieHust Tpyobl. 3aXXMuTe NpefoXPaHUTENbHbBIA BUHT MOHTUPOBKM C
TeM, YTOObl OH Kacasica KpeneXxHoW NiacTuHbI.

MpumeyaHue: Hukoraa He ocnabnalte Kakue-nMbo GUKcaTopbl TPYObI TeNECKONa UM MOHTUPOBKY Kpome GpUKCaTopoB Mo

OCAM MPSAMOTO BOCXOXKAEHWSA W CKIIOHEHUSA.

CoBer: [1n5 NOoBbILWEHNA YCTONYMBOCTA MOHTMPOBKYM MPOBEPLTE, XOPOLLO NN 3aTAHYTbl BUHTbI, GUKCHpPYIOLME ONOopbI LWUTATKBA.
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Puc. 2-17

OurKcaTop OCK CKNIOHe-
HUA CBEPXY Ha Kpyre
CKINOHEHWI N puKcaTop
OCM MPAMOrO BOCXOX-
LeHVA CBepxy Ha Kpyre
NPAMbIX BOCXOXAEHWUN.

YcmaHoeka npu3mel U OKynspoe
8 pedhpakmopax

Bxopsiasn B KOMMIEKT MOCTABKM AVAroHasibHasi pr3ma npesioMyisieT CBETOBbIE JIyuu Nnoj
MPAMBIM YrJIOM OTHOCUTENIbHO ONTUYECKOW OCK Tefleckona-pedpaKktopa. ITo No3BosnAeT
HabniopgaTb HebecHble 06beKTbI B 60iee KOMPOPTHOM NONOXKeHUN. [JaHHas AuaroHanbHas
npu3ma ABNAETCA TakKe 000paumBaioLLei, T.e. AAeT NPAaBUSIbHO OPMEHTNPOBAHHOE
(He3epKanbHOe 1 HeMepeBePHYTOE) N306PaXKeHWE, YTO AenaeT Tefeckon NOAXOAALNM
[NA HaOJIOAEHUIN HAa3eMHbIX 06 bEKTOB. [pr3Ma TaKKe MOXET MOBOpPaunBaTbCs B Jiloboe
nonoxeHue ana obecneuveHns 6onbluet KOMPOPTHOCTUN HabNoAEHWI. 1A YCTaHOBKN
obopaumBaloLLell IPY3Mbl U OKyNApa:

Puc. 2-18

MaBHbIN KpeneXHbli
BVHT 1 NpefoxpaHu-
TeNbHbIN BUHT
(nokasaH Teneckon
114EQ)

1. BctaBbTe nocafiouHyto BTYIIKY (TPYOKa MeHbLLEro AVaMeTpa) AMaroHanbHON Npu3mbl B
OKYNAPHbIN afanTep GoKyCMPOBOYHOIO y3/1a Teneckona-pedpaktopa (Puc. 2-19). Nepen
YCTaHOBKOW 0cflabbTe BUHTbI PUKCATOPOB OKYNAPHOIO afanTepa, YToobl OHY He BbICTyNanu
BHYTPb OTBePCTA GOKYCMPOBOUYHOTO Y3113, a TakKe He 3abybTe CHATb KPbILKY C afanTepa.

2. YcTaHOBUWTE XPOMUPOBAHHYIO MOCAA0UHYIO BTY/IKY OKy/Apa B OTBEPCTUE ANArOHasIbHOM
NPY3Mbl U 3aKpenmTe BUHTOM- pUKCaTOpoMm. [epes 3T1M TakKe ybeamuTech, Uto BUHT
driKcaTopa AMaroHanbHOM NPY3Mbl HE BbICTYMAET BHYTPb OTBEPCTUA 1 HE MELLAET YCTaHOBKE Puc. 2-19
oKynapa.
3. [1nA 3ameHbl OKynspa Ha OKyNisp C ApyrM GpOKYCHBIM PacCcTOsIHMEM, MOBTOPUTE NpoLeaypy,
OMUCaHHYIO B NMyHKTe 2.

YcmaHoeka okynapoe e pehniekmope
HoromoHa

OKynsp ABNAETCA ONTUYECKMM SIIEMEHTOM, YBETMUMBAIOLLMM CHOKYCMPOBaHHOE TENECKONOM
n3obpaxkeHre. bes okynapa HEBO3MOXHO VCMONb30BaTh TENIECKON AfA BU3YallbHbIX HabNnoaeHNIA.
O6bIUHO OKYNAPDI Pa3aeNATCA N0 CBOeMY GOKYCHOMY PacCTOAHMIO 1 AMAMETPY NMocafouHow
BTYNIKW. Yem 6orblue $pOKYCHOe pacCTosHME OKYNAPa, TEM MeHbLLE ero yBenmyeHve. Yalle Bcero
AN1A HabnoaeHN Bbl BydeTe NCNOsb30BaTh OKYNAPDI C ManbIMU 1 CPEAHUMU YBeNMYeHUAMM. [nis
NosyyeHnsa AOMOSHATENBHON HPOPMALMK CM. pasgen «YBenvueHue». B Teneckone-pednektope
crctembl HbloTOHa OKynAp yCTaHaBIMBAETCA HEMOCPEACTBEHHO B POKYCUPOBOYHBIN y3en. [ns
YCTaHOBKW OKynsipa

1. Y6egutech, UTo BUHTbI GMKCATOPOB He BbICTYNatoT BHYTPb OTBEPCTUSA TPYObI
boKycMpoBOYHOrO y3na. BcTaBbTe XpOMMPOBaHHYIO NOCaA0UHYI0 BTYNKY OKY/isipa B TPYOKyY
HOKyCcMpOBOUYHOTO y3na (He 3abyabTe CHATb KPbILLKY ¢ HOKYCUPOBOYHOTO Yy3/1a) U 3aKpenuTe
¢dukcatopamu (Puic. 2-20).

2. OkynsAp ¢ pOKYCHbIM paccTosiHMeM 20 MM SIBNISIeTCA 060PauMBaIOLLIMM, TK.OH  MO3BOJISET
NoyuUTb NPaBUIBHO OPUEHTUPOBAHHOE 1306paXkeHe. biarofgaps STomy TeNeckorn MoXHO
MCMOMb30BaTh /151 HAa3eMHbIX HabsoLeHUIA. Puc. 2-20

3. 115 cvmeHbl OKynsiPOB BbIMOSIHUTE MOC/IE[0BATENbHOCTb AENCTBUIA, Kak YKa3aHO BblLLe.
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HaeeOeHue meneckona

‘\ Ona rpy6oro HaBeeHNA TesieCkona Bam I'IOTp66yeTCF| BPYy4HYIO MOBOPaYvnMBaThb €ro B
HanpaBneHnn pa3nnyHbIX y4aCTKOB Heba. Ona storo ocnabbre d)VIKcaTOpr ocen npAamMoro
BOCXOXAOEHUA N CKITOHEHUA N NOBEPHUTE TENTIECKON B Tp66yEMOM HanpaBneHumn. Ona 6onee
TOYHOI0o HaBeadeHuA, 3akpenuTe d)I/IKcaTOpr n I'IpOJJ,Oﬂ)KaVITe noBOpayvMBaTb Teneckon c
NOMOLLbIO PyYEK TOHKNX OBVKEHUI.

Own NPAMOro BOCXOXAeHNA N CKITOHEHNA NMEIOT (I)I/IKcaTOpr ONA 3aKpenneHnAa NoNoXXeHnA
Teneckona. ﬂﬂﬂ CHATUNA d)I/IKcaLl,VIVI NoNoXeHnA Teneckona, ocnabbre q)I/IKcaTOpr ocen.

Puc. 2-21
DuKcaTop OCY CKIIOHEHMA HAXOAUTCA Haf KOOPAVHATHBIM KPYroM (LLKanon) CKIIOHEHMS,
buKcaTop OCU NPAMOTrO BOCXOXKAEHWA HAXOAUTCA Haf KPYrOM NMPsIMOrO BOCXOXIEHMS.

banancupoeka no ocu npAMo20 80CX0X0eHUs

Bo n36exaHune BO3HNKHOBEHMS U3MIMLIHEN HAarpy3KW Ha MOHTUPOBKY TeslecKorna HeOOXOANMO NMPOK3BeCTY 6anaHCMPOBKY
Teneckona rno nonspHom ocu. Kpome Toro, xopouas 6anaHCMpoOBKa HeobxoarMa s ClexXeHUs 3a HebeCHbIMM 06 beKTamu
MPUW UCNOb30BaHMK ONUMOHANbHOTO ABWUraTeNsa no ocu. [na 6anaHCcMpPOBKY MOHTMPOBKM TeflecKomna:

1. Ocnabbte PprKkcaTop ocm NpAMOro BocxoxaeHus (Puc. 2-21) n yctaHoBuTte Tpyby Teneckona B MOJIOXKEHWE, NPU KOTOPOM
Tpyb6a HaxoguTCs COOKY OT MOHTUPOBKY (ybeanTech B MPOUYHOCTY KpernyieHns TpyObl B KONbLiax K MOHTUPOBKe). LLiTaHra
NPOTUBOBECOB MPVIMET FOPU30OHTASIbHOE MOJIOXKEHMWE C MPOTUBOMOMIOKHON OT TPYObI CTOPOHBI (Puc. 2-22).

MegsneHHo oTnyctute Tpy6y Teieckona v NpoBepbTe, HE HAUMHAET /I OHA ABUKEHME BBEPX WJIN BHY3.
OcnabbTe puKcaTop NPOTHBOBECA (TONIBKO OJHOIO MPOTUBOBECA, NO oYepean).

MepneHHo nepemMecTuTe NpoTUBOBEC B NONIOXKEHME, MPUN KOTOPOM TeNneCKon HaxXoAanTCA B paBHOBECUN (Te. npu
ocnabneHnn d)l/chaTopa OCK NMPAMOT0o BOCXOXKAEHUA, pr6a Teneckorna He MeHsSIeT CBOEro MOJIOXKeHA).

5. YpaBHOBecuB Tefieckorn, 3aKpenuTe GprKcaTtop NpoTUBOBECa.

BanchupoeKa No OCU CKJIOHeHU#A

Tak»Ke HeO6X0AUMO NPOU3BECTU BaNAHCMPOBKY TENECKONa MO OCU CKIIOHEHWIA A TOro, YTobbl M36exaTb Pe3KUX MOBOPOTOB
Teneckona npu ocnabneHnmn eprikcatopa no ocu cKoHeHwid (Puc. 2-21). banaHcupoBKa Teneckomna no ocx CKNOHeHUs
NPOV3BOANUTCA CNIeAYIOWMM 06Pa3oM:

1. Ocnabbre duKcaTop 0CU NPAMOro BOCXOXKAEHMUSA 1 NOBEPHUTE TPYDOY TeeCKOoMN B NMOMIOXEHUE, NPU KOTOPOM Tpyba
HaxoauTCcsi COOKY OT MOHTMPOBKM (Kak OMMUCAHO B NpeAablayLleM pasgene).

3aKkpenuTte $prUKcaTop No OCK NPAMOro BOCXOXAEHNA.

OcnabbTe drKcaToOp NO OCY CKNIOHEHMSA 1 MOBEPHUTE TEIECKON A0 NOJIOXKEHUSA, MPY KOTOpoM Tpyba Teneckona
napannenbHa 3emne (puc. 2-23).

4. MepneHHo oTnycTuTe TPYOY, M MOCMOTPUTE, HE HAUMHAET JIN OHa BPALLATHCA OTHOCUTENbHO OCH CKITOHEHWS. He
oTnyckKaiiTe Tpyby Teneckona NoaHOCTbIo!

5. TMpwu 6anaHcmposke Teneckona 114 EQ, npugep»kusasn ogHon pykon Tpyby Teneckona, ocniabbTe BUHTbI KpeneXKHbIX Konely
1 CLBMHbTe TPY6Y Teneckona Brepes Uiv Hasag B KonbLiax 10 AOCTXKEHUA NONOXKEHWA paBHOBECUS Teneckomna- npu
ocnabneHHom durKcaTope No ocn cknoHeHua. na Teneckonos 76 EQ n 70 EQ ocnabbTe NnpefoxpaHUTENbHbINA BUHT-
duKcaTop 1 rMaBHbIN KPeneXXHblii BUHT Ha KpenneHun (prc.2-18), 1 TaknM e o6pasom, ciBuras Tpyoy Teneckona B
pa3beme «JTaCTOUKUH XBOCT», ypaBHOBeEChTe ee.

6. 3aTAHWTE BUHTbI KPEMEXHbIX KONeL Af1A 3aKpenieHus nonoxeHusa Tpyobl Teneckona 114EQ (rnaBHbI KpenexHbIi 1
npepoxpaHnTenbHbIN BUHTBI AnA 76 EQ n 70 EQ).



1 CELESTRON

4+
< » Al -
@)
Puc. 2-22 Puc. 2-23

Hacmpouka skeamopuasibHOU MOHMUPOBKU

[na obecneyeHmns TOYHOTO CleXeHNA 3a HebeCHbIMM 06beKTamMy (B 0CO6EHHOCTU C MCMONb30BaHMEM YaCOBOTO MOTOPHOTO
nprBofa) OCb BPaLLeHWs Teleckona JoJKHa ObITb NapannenbHa ocu BpalleHna 3emnu, yCTaHOBKA 3TON OC/ Ha3blBaeTcA
YCTaHOBKOW MOSIAPHOW OCY. ITa yCTaHOBKa NPOU3BOAMNTCA He NyTeM BpaLleHUsA TesleCcKomna Mo 0CAM NPAMbIX BOCXOXKAEHUN
U CKIIOHEHUN, @ NyTEM M3MEHEHNA YCTaHOBKM Yria HaK/TOHa NONAPHOM OCU MOHTUPOBKM (CoOrnacHo reorpapuyeckon
WMpoTe MecTa HabnoaeHnA). B flaHHOM pa3fene paccMaTpuBalOTCA TONbKO Te AeNCTBUA, KOTOPble HEOBXOANMO COBEPLINTD
ONA U3MEeHeHMA NOJIOXKEeHUA NoAAPHOM ocu. [ofHOe onrcaHre npoueaypbl NOAAPHON HACTPOMKK TeNecKomna NpUBOAUTCA B
pa3gene «YcTaHOBKa NONAPHON OCU».

Hacmpolika MOoHmupoeKku no wiupome

«  [1nAa n3meHeHUA yrna HaknoHa NonsPHON OCY MOHTVPOBKM BHavane cnerka ocsiabbte BUHT — GrikcaTop 6110KNPOBKHY
nonsapHon ocn (Puc. 2-27).

«  [1ns TOro 4to6bl MOAHATL UM ONYCTUTb NOSISIPHYIO0 OCb, BBUHUMBATE UN BbIBUHUMBATE BUHT PErYNVPOBKU NOSPHON
ocu. Mocne 3aBepLIEHNA PErYINPOBKM BHOBb 3aTAHUTE GTOKMPOBOYHbIN BUHT-rKCaTOP.

DKBaTOpManbHble MOHTUPOBKW Teneckonos cepumn AstroMaster N03BONAIOT M3MEHATb Yron NoOgbemMa NOAAPHON OCK B
Avana3oHe npubnusmtensbHo ot 20 fo 60 rpagycos. Haunyywuii cnocob TOYHO HACTPOWTL NOJIAPHYIO OCb — PEryMpoBaThb

€e BbICOTY C NPEOAONIEHNEM CUMIbI TAXKECTY (T.e. NOAHMMATb MNOAAPHYI OCb MOHTMPOBKMW MOBOPOTaMM 3ajHETrO BMHTA). [Ana
3TOro ocnabbre 06a BUHTa — BUHT YCTAHOBKY MOISIPHON OCY Y GUKCATOP- U TOSNIKHWTE NMEePEeSHIO YacTb MOHTMPOBKNM [0 Yropa.
Mocne 3Toro 3aBMHYKBaNTE 3afHNI BUHT YCTAHOBKY MOJIAPHOM OCY 415 MOAHATUS NONIAPHON 0cu Ao TpebyeMo BbICOTHI.

BUHT 6110KMpPOBKN

BuHT ycTaHOBKM

Puc. 2-24
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OcHo@8Hble caedeHUs 0 mesieckonax

Teneckon npeacTaBaseT OO0 UHCTPYMEHT, MpeHa3HauYeHHbIN ais cbopa CBeTa 1 NOCTPOEHUs N300paXKeHNI yaaneHHbIX
06beKTOB. To, KakMm 06pa3oM OCyLLeCTBAATCA 3TN GYHKLMM, ONpPefENseT ONTUYecKas cxeMa Tesieckona. B teneckonax-
pedpakTopax B KaUeCTBE ONTUYECKUX NIEMEHTOB MCMOMNb3YOTCA JIMH3bI, B TeJIeCKoNax-pedrnekropax — 3epkKana.

MepBbiMK Tenieckonamm 6binn pedpakTopbl, M3o06peTeHHble B Havane XVII Beka (Puc. 3-1). B nepBbIx pedpakTopax B KauecTse
06BbEKTUBA MCMOJIb30BaaCh OAMHOYHAA JIMH3A, MPenoMsaioLLas Bxogawme nyymn ceeTa. OfHaKko OUHOYHAA NNMH3a-00bEKTUB
paboTaeT NogobHO NpU3Me, pacLLennsas CBET Ha pagyKHble LiBeTa (3TO ABNeHME N3BECTHO Kak XpomaTunyeckas abeppauus).
[lns peweHuns 31o npobnembl NCNONb3YOTCA 00BEKTUBBI, COCTOALLMUE U3 ABYX JIH3 C Pa3fNyHbIMK KosbduuneHTamm
NpenomneHns, No3BoAWMMU GOKYCUPOBATb CBETOBbIE NyUU ABYX Pa3HbIX AJ1VH BOJIH B OAHON Touke. Takune Teneckonbl
Ha3blBalOTCA pedpakTopamm-axpomatamu. CoBpemeHHbIe [BYX3/IEMEHTHbIE 06bEKTUBbI 0ObIYHO N3rOTaBMBAETCA U3 ABYX
COPTOB ONTUYECKOTO CTEKNA — KPOH 1 GJIMHT, ob6ecneunBatonx ceefieHmne B GOKyC Jiyueil KpacHOro 1 3eJIeHOMO LIBETOB.
CriHve nyun npu 3ToM GOKYCcMpyoTCcA Ha HE6O/IbLLIOM PAacCTOSHUM OT GoKyca.

Puc. 3-1. Xop cBeTOBbIX Jlyyen B Teneckone-pedppakrope

B Teneckone-pednektope cucteMbl HbloTOHa B KauecTBe 06bEKTYBA UCMOSb3YeTCs BOFHYTOE 3ePKaso, PacrnosioKeHHoe B
HUKHEN YacTy TPyObl Teneckona. Bxoaawmin cBeT Nnonagaet Ha 3epKasio U OTPAXKAETCA OT Hero, GOKYCUpPYACh B NepeaHei
yacTu Tpy6bI Tenteckona. OfgHako ecnv Gbl Bbl 3aX0TeNM NOCMOTPETb Ha U306paXkeHne, AaBaeMoe TakUM TeNeCKoNoMm, TO BaM
NpUWIOCh 6bl BCTATb BNEPEAU HEro, Takum 06pa3om, 3aropoanB CBET, NoMnagalowwuii Ha rnagHoe 3epkano. [ia peweHus
SToOV NPOGNEMbI UCMOSb3YETCA BTOPOE — ANArOHANIbHOE 3ePKao, KOTOPOe OTBOAUT CBET B CTOPOHY Mo NPAMbIM YTIOM K OCH
Tpy6bl Teneckona (Puc. 3-2). MostoMy okynsap B TefiecKone-pednekTope HaxoanuTca cboKy B nepeaHeit YacTu Tpyobl.

bnarogapsa Tomy, uTo B pednekTopax cucteMbl HbloTOHa JOPOroCcToALME NIMH3bl 3aMEeHEHbI 3epKanamMu, NPy OfUHaKOBOW
CTOMMOCTU TaKOW Tesileckon OyfeT MMeTb 06beKTVB 60sbLIEro ANamMeTpa, Yem peppaKkTop, cobupas, Takum o6pasom,
ropasgo 6onblue cBeta. bnarogaps

u BHYTPEHHEMY OTPaXKeHUIO CBeTa fJarke
Teneckon ¢ poKyCHbIM PacCTOAHMEM B
1000 MM ocCTaeTcA BNOSIHE KOMMAKTHbIM
1 TpaHcnopTabenbHbIM. B To e Bpems
Tesnieckonbl cuctembl HbloToHa TpebyioT
HEeCKOJbKO 60JbLLEro TEXHNYECKOro
006CNYXMBaHMA U3-3a TOTO, YTO BO BPEMS
HabnloAeHUI rNAaBHOE 3epKano OCTaeTcA
OTKPbITbIM 1 Ha HEro nonagaert Mblib.
Kpome Toro, y Teneckona-pednekropa
Heob6xoAMMO NeproanYecKkn NPOBEPATL
IOCTUPOBKY OMTUYECKNX SN1IEMEHTOB.

Tem He MeHee, 3T He3HauuTesbHble
HeOOCTaTKM HUKaK He CKa3blBaloTCA

Ha NonynsapPHOCTU 3TOro Hanbornee
SKOHOMMWYHOIO TUMa TeNEeCKOMOB.

arospamy — Puc. 3-2. Xop cBeTOBbIX Nlyyeinl B
) Teneckone-pednekrope cucrembl
HbloToHa
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OpueHmayus usobpakeHus

OpueHTauua n3obpaxkeHuns, 4aBaeMoro Tefeckonom, onpeaenaeTcs ero onTMUECKON CXeMOI U UCMOSb3yeMbiMu
akceccyapamu. Tenieckonbl-pedpakTopbl NPY UCMOSIb30BaHNM BMECTE C AMaroHasIbHbIM 3€PKasioM 4aloT NpaAmMoe (He
nepeBepHyTOe), HO 3epKasbHoe n3obpakeHue. Mpy yCTaHOBKE OKyNsApa HENOCPEACTBEHHO B GOKYCMPOBOUHbIN y3en
Teneckona-pedpakTopa (6e3 NCnonb3oBaHKA AUAroHabHOMO 3epKarna), NoslyyaeMoe 1306paxKeHune NosyyaeTca n
3epKanbHbIM, U NepeBepHyTbIM. Bce Teneckonbl-pedpakTopbl cepun PowerSeeker KOMMAEKTYIOTCA AMaroHanbHoOM
060paurBaloLLei NPMU3MON BMECTO ANAroHaIbHOMO 3epKara, No3TOMY OHU Jal0T MPaBUIbHO OPUEHTUPOBAHHOE (He
nepeBepHyTOe U He 3epKanbHoe) n3obpaxkeHue. Takim 06pa3om, 3T1 TeNecKormbl NO3BOAAT HabMOAATb HE TONbKO
ACTPOHOMMYECKIE, HO U 3eMHbIE OOBEKTHI.

Teneckonbl-pednekTopbl cucTemMbl HblOTOHa JaloT nepeBepHYToe (HO He 3epKanbHoe) n3obpaxkeHue. Kpome Toro,
n306paxkeHNe B HUX MOXET pacronaratbCsa Nog Yrinom B 3aBUCUMOCTMN OT NOJSIOKEHUSA OKYSsipa OTHOCUTENBbHO 3eMIIN.
OpHako 6narofapsa UCNonb30BaHMIO OKy/APa MPSMOro N306paXXeHUs, KOTOPbIM KOMMNEKTYIOTCS Teneckomnbl HbloToHa cepum
PowerSeeker, 3Tv Teneckonbl Takke NO3BONAIOT HabNoAaTh 3eMHble OOEKTbI B NMPaBUIIbHOM OpUEHTaLWN.

T

LESK30Z) (SOEACA)

Puc. 3-3
Mpamoe n3obpaxkeHne, nonyyaemoe 3epKanbHoe n3ob6paxeHue, MepeBepHyTOe N306paxeHne,
B Teneckonax-pe¢ppakropax ¢ nonyyaemoe B Teneckonax- nosiyyaemoe B TefiecKonax-
o6opaumBaioLLeil NPU3MOIi, a TaKKe pedpakTopax ¢ AnaroHasNbHbIM pedpakTopax 6e3 guaroHanbHOro
B pedneKkTopax ¢ OKynapom npamMmoro 3epKanom. 3epKana, a Takxe B pednieKTopax
n3o6paxeHus. cncrembl HbloToHa.

dokycuposka

[na GOoKyCMPOBKM TeflecKomna HY»XXHO BpaLLaTh PyUKy GpOKyCMPOBOUYHOTO Y3113, PACMOSIOKEHHYIO MOf AeprKaTenieM oKynspa
(Puc 1-1 n 1-2). Mpmn NoBopOTE PYUKM GOKYCMPOBOYHOIO y3s1a OT cebA (MO YaCOBON CTPENIKe, OKYNAP BABUrAeTcs B TpyOy
Teneckona), Bbl GoKycmpyeTecb Ha 0ObeKTe, PAaCMONOXEHHOM Aasiblie, YeM TOT O6BEKT, KOTOPbIN Bbl HAbJIOAAETe B HACTOsALLee
Bpems. Mpu NnoBopoTe pyukmn GoKyCMPOBOYHOTO y3/1a Ha cebs (MPOTMB YaCOBOW CTPENKW, OKYNIAP BblABUraeTca us Tpy6bl) Bbl
dokycrpyeTecb Ha 06bEKTE, PACMONIOKEHHOM BiIVXe TOro 06BEKTA, KOTOPbIN Bbl ceiyac HabnoaaeTe.

I'Ipwmeqal-me: Ecnu Bbl HOCKTE OYKM MW KOHTAKTHbIE JINH3bI, BO3MOXHO, BaM 3aX04eTCA CHATb NX nepen Ha6ﬂ}0ﬂ6HVIFIMI/I B
OKynAap Teneckona. OpHako npn NncnoJib3oBaHnn ¢0ToannapaTa O4KKM cnepgyeT oCTaBUTb ANA KOHTPONA
Pe3KoCTn VI306pa)KEHVIF|. Ecnu Bbl CTpafaeTe aCTUrMmaTnaMom, KoppekTumpyrwmne OYKW/ NINH3bI He alenyer
CHUMaTb B 060X cJlyyanx.

Kcmupoeka uckamensa

Wckatenb Star Pointer no3sonser 6bICTpO N C NerkoCTbio HaBeCTn Teneckon Ha Bbl6paHHbIl;l HebecCHbIN 06beKT. VickaTenb

He UMeeT ONTNUYECKOro yBeTMYEHNA N pa60TaeT no npuHuyunny na3epH017| YKa3Ky, npoeumpysa KpaCHyH CBETOBYIO TOUKY Ha
CTEKNIAHHYIO MN1aCTUHY TaKUM o6pa30M, YTO TOYKa BMAHa Ha CI)OHE HOYHOro Heba. [na HaBegeHUA Teneckona AOCTaTOYHO,
rNAQA B UCKaTesNb, HABOAUTb TENECKOM Ha »KenaeMblin HebeCHbI 06beKT- [0 TeX Nop, NoKa KpacHaA TOYKa He COBMeCTUTCA C
06beKTOM. ICTOUHMK CBeTa B MCKaTene - KpaCHbIVI cgeToanon, He I/ICI'IyCKaIOLLl,I/IVI J1a3€pPHOro n3niyyeHunA, ero CBeT 6e3onaceH
ana onTukn 1 ana rnasa. NutaHve nckatena obecneunBaeTca MNTUEBLIM S1EMEHTOM (TVN 6aTapeV|- CR1620) HanpaXeHnem
3 BonbTa (pI/IC. 3-4). I'Iepe,q Ha4ya/ioM UCNos1b30BaHNA NCKaTeNA Tpe6yeTc9 €ro lCTnpoBKa AnA obecrneyeHnsa COOCHOCTMN
ONTUYECKNX OCEN NCKATENA 1 Teneckona. TaKyIO HaCTpOIzKy Nydule nponsBoAnTb HOUbIO, T.K. NPy AHEBHOM CBeTe BUAMManA
APKOCTb CBeTOAMOAA Mana W 3aTPYAHUT IOCTUPOBKY.
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OTcek

Mutanne
GaTtapen

Puc. 3-4 Puc. 3-5

IS IOCTMPOBKIM NCKATeNA BbIMOJIHUTE CriefyloLee:
1. Bknoumte NTaHVe CBETOAUOLA, YCTAaHOBUB BbIK/IOYATESNb B MOJIOXKEHME»ON» (BKI.) — cM. Prc.3-4.

2. BbiGpaB ApKylo 3Be34y UK NaHeTy, HABEAWTE Ha Hee Teleckon (C OKYNSPOM Masioro
yBEIMUYEHMA) 1 YCTAHOBUTE 3Be3[y B LIEHTP MOMA 3peHMUs OKynspa.

3. nOCMOTpI/ITe ob6ouMM rnasamm Ha 3Be3y vyepe3 CTeKNAHHOE OKOLWKO NCKaTenA. Ecnu nckartenb HaCTpPOEH NpaBubHO
(coBnapgaert c ocbto Teneckona), To KpaCHaA CBeTOBaA TOYKa COBMECTUTCA CO 3Be3gon. Ecnm storo He npon3oLwio 1 3ee3aa
C TOYKOWN He COBMELLEHbI, 3aMeTbTe, B KaKylo CTOPOHY OTHOCUTENDbHO 3Be3bl CMeLleHa CBETOBasA TOYKa.

4. He pBuras Tpyby Teneckona, NOBOPOTamu IOCTVPOBOYHbIX BUHTOB Ha Kopryce UckaTtens (puc.3-5) nobeitech
COBMeELLeHMs KpaCHOW TOYKM CO 3Be3/0M.

5. Wckatenb HacTpoeH n rotos K pabote. C1edyem 8ce20a 8biK/1I04aMb nuMAaHue uckameJsis NocJie mozo, Kak o6vsekm
HalideH - U nocne 3aeéepwieHusA HabnooeHuli. dmo npodsium cpok cnyx6sl 6Gamapeu u ceemoouoda.

MpumeuaHume: VckaTenb NOCTaBNAETCA C YxKe ycTaHOBNeHHoW 6aTapeeir. Ecnu 6atapea oTcyTcTByeT (Mnn AnAa ee 3ameHbl),
OTKPOITE C MOMOLLbIO OTBEPTKM KPbILWKY oTceKa 6aTtapen (Prc.3-4). YctaHoBMTe HaTapeto CUMBOIOM «+» HApyXy. YCTaHOBUTe
Ha MecTo KpblLwKy. [InA 3ameHbl 6aTapen cnefyeT NCNonb30BaTh IMTUEBBIN SNEMEHT HanpsXXeHnem 3 BosbTa (T 3nemeHTa-
CR 1620).

I'Ipvnmetlarme: VckaTtenb moxeT NPUMEHATbCA TOYHO TaKUM e o6pa30M AnA HaBeAeHnA Teneckona Ha Ha3eMHble 0OBEKTDI.
CﬂEﬂ,yET Y4uunTbiBaTb, O4HAKO, YTO APKOCTb CBETOBOW TOUKN npn AHeEBHOM CBeTe AJOBOJIbHO HN3Ka.

YeenuyeHue

Bbl MOXeTe N3MeHATb YBENIMUYEHME BaLLIEro Tefleckomna npu NoMOLLY CMEHHBIX OKYNIAPOB. 115 TOro Yto6bl BbIYMCNTD
yBeMYEHME TENIECKOMA HYXHO pa3aenntb GOKYCHOE pacCTosHME OOBbEKTUBA Ha POKYCHOE pacCTOAHKE OKyNApa:

YBenunueHue (Kpar) = DoKycHoe paccTtosiHue o6bekTnBa (Mm) / DoKycHoe paccTosiHue oKynsApa (Mmm)

B kauecTBe Nnpumepa paccynTaem yBenuueHve teneckona AstroMaster 70 EQ npwu HabnogeHun B 20-MM OKYNsAp, BXOAAWNIA B
KOMMAeKT noctaBku. [1na atoro paspenvm ¢poKycHoe pacctosHue o6bekTuaa Teneckona (900 mm) Ha GOKyCHOe paccTosHue
okynspa (20 mm). Pesynbtat: 900 / 20 = 45 KpaT. AHaNOrMYHO PacCUNTLIBAECTCA YBENNYEHNE NPY NCMONb30BaHUN NOObIX
APYrUX OKYNApOB.

CnepyeT UMeTb B BUZY, UTO Y KaX[0ro TeNeckorna eCcTb NpefeibHOe YBennyeHne, 00yC/IOBIEHHOE 3aKOHaMM ONTUKN U
YCTPOWCTBOM YeJIOBEYECKOTO Ma3a. MakcmaibHOe None3Hoe yBeIMYeHUe PaBHAETCA NPOV3BEAEHMIO ANAaMeTPa 0ObeKTUBA
Teneckona B MM Ha KoadpduumeHT 2,4. Hanpumep, ana 70-mm Teneckona AstroMaster 70 EQ oHo paBHAeTca 168 kpaT (70*2,4).
Mpu 3ToM 60MBLINHCTBO HAONIOAEH W PEKOMEHAYETCA NMPOV3BOAUTDL C YBEIMYEHUEM B AXAaNa3oHe 3HaveHun ot 0,8 o 1,4 ot
IameTpa 06beKTMBa B MUIIIMMeTpax (ana Teneckona AstroMaster 70 EQ 3To grana3oH ot 56 fo 98 kpar).

MpumeyaHume: 6osbLUVe YBENMYEHNA NMPUMEHSAETCA B OCHOBHOM A5 HabntogeHus JTyHbl 1 nnaHeT npy 0co6o 61aronpuaTHbIX
YCIIOBUAX BUAUMOCTH.
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lMone 3peHuUA

3HaHKWe nonA 3peHnA Teneckona MoXxeT ObITb NONE3HbIM [ANA NoncKa HebeCHbIX 06 bEKTOB U OLEHKN UX YITNOBbIX pa3MepoB.
[1nA BbluMCNEHUA nons 3PEHNA TeNleCKona Hafo pasfennTb yrinoBoe none 3peHnA OKynApa (YKa3bIBaETCﬂ npoumssopuTenem
OKyJ'IFIpa) Ha yBennyeHme teneckona. COOTBETCTB)/IOLLl,aﬂ d)oplvlyna BbIrAQNT cnegyrowmnm o6pa30M:

Mone 3peHns Teneckona (rp) = NMone 3peHns okynapa (Mm) / YBenuueHune teneckona (kpar)

OTclopa cnefiyeTt, UTo ANA BbIYUCIIEHMWSA NOJA 3PEHUs TeflecKona npefBaputesibHO He0OXoAMMO paccumTaTh ero
yBenmyeHue. Bocnonb3yemca BblillenpriBeeHHbIM NMPUMEPOM 1 onpeaenvm none 3peHus Teneckona AstroMaster 70 EQ
Npu NCNosb30BaHMM WTaTHOro 20-Mm OKynApa (none 3peHns 3Toro okynapa pasHo 50°). Pasgenus 50° Ha yBenunyeHue,
cocTaBnawLlee 45 KpaT, Noslyyaem 3HauyeHue nond 3peHud Teneckona 1,1°.

1N nepesofa yrnoBoro pasmepa noss 3peHns B IMHENHbIN pa3mep, YTO MOXKET ObITb NOSIe3HbIM NPU HAa3EMHbIX
HabniopeHusAx, Ana npegmeTa Ha pacctosHuUM 1000 M ero Heo6XOAMMO YMHOXMWTb Ha 17,45. Ecnv B3ATb Haw npumep, To,
ymHOXWMB 1,1° Ha 17,45, nonyyaem, uto NUHerHOe none 3peHuna Teneckona AstroMaster 70 EQ co wrtaTtHbIM 20-MM OKynApom
Ha paccTtoAHum 1000 m coctasnsaeTt 19,2 m.

O6wue pekomeHOayuu no nposeoeHUro Habs1r0eHuU

Cnepytolme NpocTble peKoMeHAaLMn NO3BOAT BaM 13bexaTb pacnpoCcTpaHeHHbIX OWKOO0K, KOTopble Nopol  AonycKaT
HauunHaloLwme HabnoagaTenu:

o He CMOTpUTE B TENECKON Yepe3 OKHO. OKOHHble cTeKNa B 0ObIYHbIX JOMax NMeloT HEBbICOKME ONTUYECKMe CBONCTBA U
HEeOAHOPOAHYIO TOJILWMHY, UTO pe3KO OTPULATENIbHO BINAET Ha Ka4eCTBO I/I306pa)KEHVI$I. Kak npaBwnJ1oO, OHO NoJlydyaeTcAa
Pa3MbITbiM, a HOIrAa N ABOALLMNMCA.

- He cnepyet npoBogunTb HabNOAEHNA MO HaNPAaBNIEHMIO 0OBEKTOB, ABMAIOLWMXCA MOLLHBIMY NCTOYHUKAMM BOCXOAALLMNX
MOTOKOB TEMJIOrO BO3AYyXa, TakKUX Kak aBTOCTOAHKM C achanbTOBbIM MOKPLITUEM B KapKue NIeTHNE JHU, OTONUTENbHbIE
TPYObl UMW KPbILWW 34aHNIA.

- BblCOKas BNaXHOCTb, AibIMKa WM TYMaH 3aTpyAHAIOT GOKYCMPOBKY Npu HabnogeHUsX 3eMHbIX 06beKToB. KonmyectBo
BMAUMbIX IeTasIel B TaKUX YCJIOBUAX PE3KO CHUXKAETCH.

< Ecnu Bbl HoCUTe KOppeKTUpYyoLwmne NnH3bl (OUKK), Bbl MOXETE CHUMATb KX NPY HabMogeHnax Yyepes oKynap Teneckona.
OpHako npu cbeMKke GOTOKaMepon X HeOH6XoAMMO OAETb AN KOHTPOS Pe3KoCTy n3obpakeHus. Mpu acturmatmusme
KOHTaKTHbIE JIVH3bl UM OUYKU AOMKHbI MCMONb30BaTbCA B 1I060OM Cliyyvae.
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OcHo8bl acmpoHomuu

o HacToALero MoMeHTa B JaHHOM PyKkoBOACTBE pacCMaTpurBaianCb BOMPOCHI C60pKVI Teneckona n OCHOBHbIE NpaBua
pa6OTbI ¢ Hum. OgHaKo A41Aa NOIHOrO NOHMMAHUA npnHUMNoB d)yHKuMOHMpOBaHMH Teneckona sam HEO6XOJJ,VIMO O6ﬂaﬂaTb
HayaNbHbIMU 3HAHMAMN O HOYHOM Hebe. B A[AaHHOM pa3faene B O6LIJ,I/IX yepTax pa3dbACHAKTCA OCHOBHbIE MOHATUA
Ha6J'HO}J,aTEJ'IbHOl7| aCTPpOHOMUMN.

Cuctema HebecHbIX KOOpAMHAT

Ina noncka 06BbEKTOB Ha Hebe acTPOHOMbI UCMOSb3YHOT HEBECHYIO CUCTEMY KOOPAMHAT, KOTOPas CXOAHA C O6bIUHON 3eMHOM
CUCTEMO. B Hell TaKke MMEIOTCA NOJoCa, SKBATOP, IMHUW LIMPOTbI U JONTOTbI.

HebecHbI s3kBaTOp cocTaBnAeT 360 rpagycoB Mo OKPYKHOCTY U pa3fensaeT HebecHyto chepy Ha CeBepHOe U 10XKHOoe
nonywapue. Kak n ot 3eMHOro 3KBaTopa, OT Hero BeleTcA OTCYeT, 04HAKO 3eMHbIM LWMPOTaM B AHHON CUCTEME COOTBETCTBYIOT
NNHUK CKNOHeHUs. OHK onpeaensaTCa No YI0BOMY PacCTOAHUIO [0 HE6ECHOTO KBATOPa, KOTOPOEe U3MEePAETCA B YIIOBbIX
BeNMYVHaX- rpaflycax, MYHyTax 1 ceKyHaax gyru. 3HaueHnsa CKIIOHEHWA K ceBepy OT HebeCHOro 3KBaTopa XapakTepusyoTca
NONOXKUTENbHBIMU 3HAYEHUAMMU, K 10Ty — OTPULATENbHBIMU (CEBEPHBIN Nontoc Heba nmeeT ckoHeHue 90, I0XKHbI — MUHYC 90
rpagycos).

DKBMBaNIeHTOM [JOIrOTbl B HEBECHOW cucTeMe KOOPAUHAT ABNAETCA NpAMOoe BOCXoXAeHre. Kak 1 3eMHble MmepuanaHbl, IMHUK
NPAMOro BOCXOXKAEHMA NPOXOAAT OT MOAoca A0 NOJCa, C paccToaHneM B 15 rpagycoB. Hapaay ¢ yrnoson mepomn, nHuu
JONroTbl TaKXKe OTCYUMTbIBAOTCA U B YacOBOW Mepe. YacoBow yron mexay cocegH1UMM MNHUAMUN ONTOTbl PaBHAETCA O4HOMY
yacy. Tak Kak 3emns coBepLuaeT 060pOT BOKPYT CBOEN 0cK 3a 24 Yaca, To BCero nonyyaerca 24 nuHun. B cnpaBoyHmuKax
KoopAuHaTbl HebeCHbIX TeN Mo NPAMOMY BOCXOXKAEHWNIO OObIYHO YKa3blBalOTCA B eiMHULAX U3MePeHUs BpemMeHU. TOUKow
oTcyeTa BblbpaHa ycnoBHas Touka B co3Be3fmm Pbib, koopamHaTbl KoTopol B3ATbl 3a 0 yacos, 0 MuHYT, 0 cekyHA. KoopamHaTbl
OCTanbHbIX TOUEK YKa3blBalOTCA Kak BeNIMUMHA 3a€PXKKN UX MPOXOXKAEHUA MO HEGY OTHOCUTENIbHO 3TOW TOUKM NPU BUAUMOM
ABWKEHWN K 3anagy.

Puc. 4-1. He6ecHan cpepa c nuHuAMMN cknoHeHuin (DEC) n npambix BocxoxaeHuia (RA).

Buoumoe osu>keHue 38e30

CyTO‘-IHOE asmxeHune ConHua no HE6OCBO,E|,)/ XOPOLWO N3BECTHO KaXXAoOMy YeJTOBEKY. OHo O6yCJ’IOB)’IEHO He ABUXeHnem
ConHua, Kak Aymann gpeBHne aCTpoHOMbI, a BpalleHnem 3emnn. Mo Ton xe npuynHe 3Be34bl TaKXe ONNCbIBAlOT KPYTrn Ha
Hebe 3a oAVH O60pOT 3emnu BOKpyr cBoen ocu. innHa prFOBOVI TPaeKTopwun 38€34bl 3aBUCUT €€ MeCTOMNOJTIOMKEHNA Ha Hebe.
3Be3abl, PacnonoxeHHble 6nmxe K HE6eCHOMy SKBaTOpPYy, ABUTalOTCA NO HambonbLuel OKPYXHOCTW, BOCXOAA Ha BOCTOKE U
3axofA Ha 3anage. bnnxe K ceBepHOMY HE6ECHOMy nontocy, ToYke, BOKPYyr KOTOpOIZ coBepLllaeTca suanmoe 06paLL|,GHV|e 3Be3q
CeBepPHOro nonywapuAa, 3Ta OKPY>KHOCTb yMEHbLUAeTCA. 3Be3fbl, pacnonoxeHHble B cpeaHnx HebeCHbIX LnpoTax, BOCXoaAT
Ha CeBepPO-BOCTOKE M 3aXOOAT Ha CceBepoO-3anaje. OKOJ'IOI'IO)'IﬂprIe 3Be3bl HNKOIAa He 3aXo4AT, Bceraa oCtaBadACb Haj
rOPN30OHTOM.

YBuAETb, Kak 3B€3[bl ONMMCbIBAOT MOJIHbIN Kpyr, melwaeT [HEBHOW CONTHEYHbIN CBET, 3aTMeBatoLWw i 38e3abl. OfgHaKo YaCTUYHO
3TO Kpyroesoe aABueHne MOXXHO I'IpOHa6J'IIOﬂaTb, €CJIN YCTaHOBUTb KaMepy Ha HEMNOABWXHbIN LITATUB U OTKpPbITb 3aTBOP Ha
napy 4acos. Ha nony4eHHOM CHUMKe 6yp,yT BUAHDbI Ayrn Opr)KHOCTEVI C LUEHTPOM B NnoJsoce mnpa.
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Buanmoe gBvKkeHvie 3Be3] npoucxoant BOKpyr He6eCHbIX NOJIOCOB. OpHako B Pa3HbIX /
YyacTaAX He6OCKNOHa X ABMXKeHune BbiMMAAnNT No-pa3HoMmy. B6nunsn ceBepHoro HebecHoro 1
noJjioca 3se34bl ONNCbIBAKOT YeTKNE OKPYXXHOCTUN C LEHTPOM B noJitoce (1).

3Be3gbl, pacnosioXXeHHble 6nnxe K HEGGCHOMy JKBATOPY, TaKXe ABuUrarTca no /////// ///

KpyroBouv TpaeKTtopvun BOKpYr noJjioca, oqHAaKO 4acCTb 3TON TPaeKTOpuN CKpbiBaeTcA 3a
rOpN3OHTOM. HOBTOMy Ka)KeTcs, UTO OHN BOCXOAAT Ha BOCTOKe 1 3aXOAAT Ha 3anage (2).

/—_\
/——\
3Be3abl Apyroro nosayllapus ABUraloTCA Mo Ayre B NPOTVBOMNONI0XKHOM HanpaBneHun //";".___3\\
BOKpPYr NPOTNBOMNOJIOXKHOro nonioca (3). /./"‘ —

YcmaHoeKa nosisApHOU ocu ¢ NOMOWbIO WUPOMHOU WKAnbl

Haunbonee npocToil cnocob yCcTaHOBUTb NONAPHYI0 OCb TeNIECKOMNa — 3TO BOCMONb30BaTbCA LUMPOTHON LIKAIOoN
3KBaTOPUANIbHOW MOHTMPOBKU. B 0TnMume ot gpyrux meTofos, rae TpebyeTca ckaTb HEGECHbIN NO0C, OPUEHTUPYACH
no onpefeneHHbIM 3B€34aM, PAaCNONOXKEHHbIM BOSIM3U HEro, AaHHbIN METO OCHOBAH Ha M3BECTHOWM 3aKOHOMEPHOCTH,
onpepgensaioLen yron nogbema nosiApHoON ocu. JKBaTopuanbHble MOHTUPOBKM TeNECKOMNoB —

cepum PowerSeeker no3BonsioT M3MeHATb Yron Nogbema nofasipHon ocx B Anana3oHe ot 20
1o 60 rpagycos (Puc. 4-3).

[JlaHHasA 3aKOHOMepPHOCTb 3aK/oYaeTCA B TOM, YTO YroBas BbICOTa NOJIOCA M1Pa Haj
ropr3oHTOM BCerfa paBHa LWpoTe MecTa HabnogeHuin. Hanpumep, ecnu Bbl HaxoauTech
B MockBe, KOTOpas pacnonioXxeHa Ha WrpoTe 56°, To yrioBas BbiCOTa Mooca MMpa Takxe
paBHAeTCA 56°.

Bce, uto Tp66)/ETCF| B JaHHOM Cly4ae — 3TO HanpaBWUTb NMOJIAPHYIO OCb Te/leCKoMNna Ha cesep

M YCTAHOBWTb €e MNopf COOTBETCTBYIOLMM YITIOM OTHOCUTENIbHO FOPU30HTA C MOMOLLbIO
WNPOTHON WKasbl. MopAagoK AeCTBUN MOXKET OblTb ClIefYOLWNM:

1. Y6epuTecb, UTo NONIAPHAA OCb MOHTUPOBKM YKa3blBaeT TOUHO Ha ceBep. 1A 3Toro Puc. 4-3
NCNonb3yiTe KOMMAC UM Kakor-nnbo OpueHTMP, KOTOPbII, Kak BaM M3BECTHO, YKa3bliBaeT
Ha ceBep.

2. [NpousBeanTe HMBENUPOBAHME LWTATVBA (HaNnpUMep, C MOMOLLbIO MYy3blPbKOBOrO YPOBHS) — FOJIOBKA LITATVBA LOJIKHA
ObITb NapasnenbHa 3eMHOWN NOBEPXHOCTH.

3.  OTperynupynTte MOHTUPOBKY MO BbICOTE C MOMOLLbIO LXPOTHOM LWKasbl, BbICTAaBMB Ha Hell COOTBETCTBYIOLLYIO WMPOTY. [n1A
AOMONHUTENbHOW MHpOPMaLMK CM. pasgen «HacTpoiika MOHTUPOBKM,

4. [laHHbIN MeTo XOPOLL TEM, YTO MM MOXHO BOCMOJIb30BaTbCA U B CBETNIOE BPEMA CYTOK. XOTA Takas yCTaHOBKa He ABNSAeTCA
BMOJIHE TOYHOW, OHa NMO3BOJINT COKPATUTb KOJIMUYECTBO NOMNPABOK, KOTOPbIE MPUAETCA MPOM3BOANTD NPU CIEXKEHUN 3a
HebecHbIMN 0O6beKTamu.
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Ycmanoeka no lNMonapHou 38e30e

JlaHHbI MeTof OCHOBaH Ha 1CNonb30BaHUK MoNAPHON 3Be3/bl, OTCTOALLEN OT CEBEPHOrO NOJoCa MUPa MeHee YeM Ha OAVH
rpagyc, B KauecTBe OpUEHTMPA NPY YCTAHOBKE SKBAaTOPMaNIbHON MOHTMPOBKNU. B oTnnumne oT npeabiayLlero MeToaa, AaHHbIM
CNocobomM MOXKHO BOCMOMNb30BaTbCA TONbKO B TEMHOE BPeMs CYTOK, Koraa MonspHas 38e3aa BUgHa.

1. YcTaHOBWTE Teneckon Takum o6pa3om, YToObI MoNspHasn ocb Obla HanpasneHa Ha ceeep (Puc. 4-6).0cnabbTe pyKoATKY
MOBOPOTA MO CKIOHEHMIO 1 YCTAaHOBWTE ONTUYECKYI0 TPYOY NapanienbHo NosiApHON ocu. MNocie 3Toro Ha 0Cu CKNOHEHNI
HanNPOTMB MHAEKCA AO/MKHO HAXOANTLCA 3HaUYeHMe + 90°. B cnyJae, eCiv Kpyr CKIIOHEeHWI He HaCTPOEeH, AOCTAaTOYHO
pa3BepHyTb TPY6Y NapannenbHo NOAAPHON OCK.

2. OTperynupyiTte MOHTMPOBKY MO BbICOTE /UM a3UMYTY TaK, uTobbl MonapHasn 38e3aa nonana B Mose 3peHus nckatens.

NomHuTe, UTO B Npouecce HacTponKmM No lNonApHoOM 3Be3ae He cnegyeT ABUraTb TeNECKON MO OCU CKIOHEHWI U MONAPHOM
0CH, TaK KaK TpebyeTcs HacTpauBaTb HE ONTMYECKyIo TPY6y, a MonsipHYto ocb. CaM TeIeCKON UCMOMb3yeTCs NCKTIOUUTENIbHO
ONA KOHTPONA HanpaBneHnA NoNAPHOM ocn. TOYHOCTb AaHHOTO MeTOAA ropasfo Bbille, YEM NPeAbIAYLLErO, HO OHA TaKXKe He
ngeanbHa BCEeCTBME TOrO, YTO HanpassieHne Ha [MonapHyto 3Be34y HEMHOIO He COBMAAaeT C HamnpasfieHMeM Ha HebecHbIN
nonioc.

MNMownck ceBepHOro nontoca Mrupa

[na Kaxpgoro nonylwapusa CyuecTByeT TOUKa, BOKPYr KOTOPOW NPOUCXoanT BUAMMOE BpalleHre 3Be3f. ITW TOUKU — MosIoca
MUpa — Ha3bIBalOTCA MO MMEHV NoNyLWapus, B KOTOPOM pPacronoxeHbl. Taknum 06pa3om, BCe 3Be3/ibl CEBEPHOro nonyLapus
obpallatloTca BOKPYr ceBepHOro nontoca mupa. MNpu yctaHoBKe NOAAPHOM OCK Ha NOMIOC MMPa OHa CTaHOBUTCA NapasnienbHom
ocu BpalLeHua 3emnu.

[na npaBrnbHOWM OpUEeHTaLUKN NOASPHON OCU MOHTUPOBKM Teneckona Heobxoanmo ymeTb onpeaenaTb HarnpasieHre Ha
NonoC MMpPa, OPUEHTUPYACH MO 3Be3aaM. [ANnd xutenen ceBepHOro noyLwapua oTbiCkaTb NOJIOC MUPa JOBOIbHO NPOCTO
6narogapa TOMy, UTO Ha PaCCTOAHUN MeHbLLE OHOTO Fpaflyca OT HEero HaXo4MTCA BUAMMasA HEBOOPYKEHHbIM r1a3oM 3Be3ja —
MonsapHas, KpaliHAA B «xBOCTe» co3Be3amA Manon MefBeauubl. 3To co3Be3ane He COAePXKUT APKNUX 3Be3f, MOSTOMY OTbICKaTb
ero Ha Hebe B yCNoBUAX FOPOACKON 3aCBETKU He TaK-TO MPOCTO. B Takom criyyae MOXKHO BOCMONb30BaTbCA ABYMA KpaliHUMM
3Be3gamu KoBLwa bonbwoi Meggeguupl. [pogomknTe coefuHAOLLYI0 X BOOGpaxaemyto MMHMI0 B HanpasneHnn Manow
Megnseauubl. OHa yKaxkeT Ha MNonsapHyto 3Be3ay (Puc. 4-5). PacnonoxeHune bonbluon Measeauubl Ha Hebe n3MeHAeTCA B
3aBUCMMOCTU OT BPEMEHM FoAa U € TeyeHnem Houn (Puc. 4-4). ECiv oHa HaxoaUTCA HU3KO Haf rOPU3OHTOM, TO, BEPOATHO, ee
6yneT cnoXxHo obHapyXuTb. B Takom criyyae cnepyet oTbicKaTb co3Be3gue Kaccnonen (Puc. 4-5).

OnpeaeneHue: CesepHblli NOIIOC MUPA — 3MO MOYKA, 80KpY2 KOmopou npoucxoaum guoumoe o6pau4eHue 38€30 CegepHo2o
nonywapus. Coomeemcmayowds MoYKa 8 I0XHOM NOyuapuu Ha3bl8aemcs I0XHb6IM NOIIOCOM Mupad

Big )

Dipper Litthe Dipper

»

Cassiopela

Polaris w nter

Polaris [Marth Star)
{Morth Star) P - -

Surmmer

Puc.4-5 Puc. 4-4.

[Be KpaliHue 3Be3abl KoBlia bonbwon Mepgseguubi (Big Dipper) MonoxeHune bonblon
yKasbiBaloT Ha MonapHyio 3Be3py (Polaris), koTopas oTcTout ot MepgBeauubl Ha
CeBepHOro nosnica Mmupa MeHee 4em Ha oguH rpagyc. Kaccuonen He6e n3meHseTca
(Cassiopeia), cosBe3pgue, no popme HanomuHamwuee 6ykBy «W», B 3aBNICUIMOCTI OT
pacnonoxeHa No APYryto CTOPOHY OT CEBEPHOro NnoJca Mupa, BpemMeHun roga v B

OTMEeYEHHOro 3SHaKOM «+». TeYyeHne Houum.
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Puc. 4-6 YcTaHOBKa 9KBaTOPMaNbHOIl MOHTUPOBKU NapansienbHO OCU BpalleHuA 3emnu.

UcnonvzosaHue KOOPOUHAMHbIX KpY208

Mpexae yeM Bbl CMOXeTe NOoJIb30BaTbCA KOOPAMHATHBIMM KpyramMmu, BaM NPUAETCA HayuynTbCA HaCTpauBaThb LWKany NpAMbIX
BocxoxaeHui (RA), LeHa feneHuns KOTopol paBHa oaHOM MUHyTe. ObpaTiTe BHUMaHWE: Ha Kpyre NPsSiMbIX BOCXOXKAEHWNIA
HaHeceHo ABa pAaa undp: BepxHMe 3HaUYeHNA NpeaHasHayeHbl ANA NCNOb30BaHMA B CEBEPHOM NOYLIApUKM, HUXKHME — B
toxHOM. LLIkana cknoHeHui (Dec), LeHa feneHnsa KOTopow paBHa OAHOMY Fpafycy, BbICTaBAAETCA Ha pabprike u 06bIYHO He
Hy><[aeTcA B JONOIHNTENIbHOM HAaCTPOMKe.

[InAa HaCcTpPONKM Kpyra NPAMbIX BOCXOXAEHWI CAenanTte cnegyolee:

— \ . 1. BblbepuiTe Kakyo-nnbo ApKyio 3Be3y C U3BECTHbIMY KOOPAUHaTamu. KenaTtesibHo,
uTo6bl OHa pacnonaranacb Hefjaneko oT HebecHOro 3KBaTopa.

2. Hampgute 3Ty 3Be3ay C MOMOLLbIO UCKaTens.

3. nAapa B okynap Teneckona, npuseguTe 38e34y B LEHTP NOJA 3peHus.

4. TocmoTpuTe B KaTasiore NpAMoe BOCXOXAeHWe BbIOpaHHOM 3Be34bl.

5. Bpalyasa Kpyr npAMOro BOCXOXAEHWA, YCTaHOBUTE 3HAUEHME  KOOpPAUHaThI
3Be3bl HANPOTMB MHAEKCA. (Kpyr NPAMbIX BOCXOXAEHUI HE 3aKpeneH N JO/MKEH
BpaLLaTbCs CBOOOAHO.)

TMpumeyanue: [10CKONbKY KPYr MPAMbIX BOCXOXAEHUIN He BPALLAETCA BOKPYr CBOEN
OCKM BMeCTe C BpalLLieHVeM Tpy6bl TeNeckona, nepes TeM Kak MpUcTynuTb K NOMCKam
cnepytoLiero o6bekTa ero Heo6xoANMO HaCTParBaTb 3aHOBO. OIHAKO ANA 3TOro He
0053aTe/NIbHO KaXfbliA pa3 UCMosb30BaTb KaKyo-nnmbo ApKyio 38e34y, 4OCTaTOYHO
CKOPPEKT1POBATb €ro Mo KoopanHaTtam 06bekTa, KOTOPbIN Bbl B JAHHbIA MOMEHT
HabnopaeTe.

Puc.4-7: Kpyr CKNnoHeHuUI1 BBepPXY,
nNpAM. BOCX. - BHN3Y

MpaBunIbHO HAaCTPOEHHbIE KOOPAMHATHbIE KPYTri MOTYT OKa3aTb BaM 60sbLUyo

NMOMOLLb B MoncKe clabbix HeOeCHbIX 0O0bEKTOB C M3BECTHLIMYM KOOPAMHATaMMU.
OpfHaKo cnegyeT MMeTb B BUAY, YTO TOYHOCTb NOKa3aHWii KOOPAUHATHbBIX KPYroB 3aBUCUT OT TOYHOCTM, C KOTOPOW 6bina
npon3BefeHa HaCTPOKKa NONAPHOM OCU MOHTUMPOBKN.

BblbepriTe HebeCHbI 06BEKT, KOTOPLIN Bbl XOTENM Obl HANTW.

MocmoTpurTe NO 3BE34HOMY aTacy WM KaTasory ero KOoOpAauHaTbl.

MpugepxnBas TPyby Teneckona, OTryCcTUTE CTOMOPHBIN BUHT OCK CKITOHEHWS.

MoBepHUTE TeNECKOMN MO OCU CKIIOHEHNWA 10 HYXKHOI KOOpAMHATI.

CHOBa 3aKpenuTe CTOMOPHbIN BUHT OCU CKIIOHEHWIA.

MpugepxnBas Tpyby Teneckona, OTNYCTUTE CTOMOPHbIN BUHT OCY MPAMOro BOCXOXKAEHUA.
MoBepHUTE TENECKOMN MO OCU NPSIMbIX BOCXOXKAEHWU 1O HYXKHON KOOPANHATHI.

© N kW

CHOBa 3aKpenuTe CTOMOPHBIN BUHT OCK MPAMOIo BOCXOXAEHUS.

9. TocmoTpuTe B OKYNAp UCKATeNA 1 OTLEHTPUPYINTE MCKOMBIN OOBEKT B NoJie 3peHus.

10. Tenepb NOCMOTPUTE B OKYNAP TeflecKona — 06bekT AOMKEH HaXoANTbCA B Nofe 3peHus.

11. JaHHadA npouenypa MoxeT ObITb MOBTOPEHa HeOrpaHUUEHHOE YMCIIO pa3 B TeueHne HabnoaaTenbHOM ceccum.

I'Ipumeanue: €C/IN UCKOMBIN 0ObEKT CJINLLKOM CJ1ab, Bbl MOXeTe He yBUAETb €ro C NOMOLLbIO NCKaTeNA. B atom cydae
BHa4yane pekoMmeHayeTCcA HaBeCTn Teneckon Ha KaKyIO-HVI6yFlb APKYIO 3Be€34Y, PaCNONOXEHHYIO HENOAaNnekKy, 1 3aTtem, rmanAa B
OKynAap Teneckona, ABUratbCA K M"CKOMOMY O6'beKTy, ncnonb3yA B Ka4ecTBe OPNEHTNPOB 6onee cnabble 3Be3bl.
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Yacoeoli npusoo

[ina ynpolyeHmns cnexeHns 3a HebecHbiMn obbekTamu Celestron npegnaraeT yacoBor NpuBoA (3neKTpoaBUraTens) ana
3KBaTOPUaNbHbIX MOHTUPOBOK AstroMaster. Bylyun ycTaHOBMIEHHbIM Ha NPaBUIIbHO HACTPOEHHYID SKBAaTOPUaNbHYO
MOHTUPOBKY, YaCOBOV NPVBOJ BPaLlaeT TefleCcKomn Mo 0CU NPAMOro BOCXOXAEHWA, TakKnM 06pa3om KOMMEHCUPYsA CYTOUHOe
BpaLleHmne 3Be34HOro Heba. 115 Toro, UtTobbl 06bEKT HabNIOAEHUA JONroe BPeMs OCTaBasiCA B LIEHTPe Nnosie 3peHuns,
TpebytoTcA NWLLb MUHUMasbHbIE NOMPABKMW NO OCY CKNIOHEHMsA. HeKkoTopble Moaeny TefeckonoB NoCTaBAATCA C yXKe
YCTaHOB/NEHHbIM YacOBbIM NMPUBOAOM, a ANA APYIUX MOLENEN ero MOXHO NPUobpecTn OTAeNbHO, Kak JOMNONHUTESIbHBbI
akceccyap.

YcTaHOBKa 4acoBOro npueoAa (ecnu oH 6611 npuo6GpeTeH oTAeNbHO):

YacoBoll NpuBog KpeNUTCA K SKBaTOPUanbHOWM MOHTUPOBKe AstroMaster nocpefCcTBOM KpenexKHoN Ckobbl U rbKon MydTbl-
Bana, KoTopas NPUCOeMHAETCA K BaJly PYUKU TOHKUX ABUPKEHMI MO NPAMOMY BOCXOXIAEHUIO.

Mpouecc yctaHOBKYM C poTOorpadpmnamm nokasaH HKe:

1. Y6eputecb, UTo pyUKa TOHKMX ABVXKEHUI MO NPAMOMY BOCXOXAEHMIO 3aKpensieHa Ha BaJly OCM NPSMOro
BOCXOXKAEHUA C MPOTMBOMOSIOKHOW CTOPOHbI LUMPOTHOM LIKasbl.

M3Bneknte 6ONT C 6-rPaHHON rOSIOBKOWA, PACcMONIOMKeHHbIV COOKY OT MOSIAPHON OCK.

CoepunHute OTKPbITYIO 4aCTb rmoékom My(l)TbI-Baﬂa 4aCoBOro npmeoda C BajioM OC/ NPAMOIro BOCXOXOEHUA. y66ﬂ,I/ITECb, yTO
BVIHT Ha rnmbKom Myd)Te pacnonoXxeH Hag NJOCKOM YacTbio Bana NPAMOro BOCXOXAEHNA.

3a)KMUTe BUHT Ha MydTe OTBEPTKOW.

5. TpoBepHWTe NpUBOA Ha Bay A0 TEX MOP, MOKa BbIPE3 HA KPEMEXHON cKobe NpuBofa He COBMECTUTCA C pe3bboBbIM
OTBEPCTMEM B LIEHTPE LUMPOTHOW OCYM MOHTUPOBKM.

6. [Mponyctute 6-rpaHHbI 6ONT Yepes KpenexHyo ckoby NprBoga 1 BBMHTMTE ero B pe3bboBoe oTBepcTme. 3axxmmTe 60NT.

lmbkas mydTa-Ban

KpenexHbie KpenexHas ckoba npveoga

BUHTbDI

6-rpaHHbIN 6onT

%

Pa6oTa c 4acoBbIM NPNBOAOM.

YacoBoi nprBof paboTaeT oT 9-BONLTOBOM LWenoYHol baTapeiku. Bpemsa paboTbl OT ogHoN 6aTapeliku - okono 40

YacoB, B 3aBVICMMOCTU OT CKOPOCTU PaboTbl MPMBOAA 1 TeMMepaTypbl OKpY»KatoLlero Bo3gyxa. batapeiika noctaBnsercs B
KomnnekTe. B cnyuae, ecnu 6atapelika B KOMIJIEKTE OTCYTCTBYET (MW 151 €€ 3aMeHbl) OTBUHTUTE iBA KPEMEXHbIX BUHTA
(puc.4-8). CHUMKTE NaHeNb yNpaBieHUs C Kopryca NPUBOAA U OTCOeAVHMTE OT HEFO KPeneXHyto cKoby. Mocie 3Toro MoXHo
nogcoeanHNTb HaTapeliky K kKoHTakTam. CHopKa 1 NpucoeHeEHVE NPYBOLA K MOHTUPOBKE - B 0OpPaTHOM MopsiKe.

YacoBol NprBoO OCHALLEH PErynaTOpoOM CKOPOCTU BpalleHuaA (Ha puc. 4-8 OH NOKa3aH Hag KpeneXHbIM BUHTOM), KOTOpPbIN
Mo3BOMAET yBENNUMBATD UM YMEHbLLATb CKOPOCTb. ITa GYHKUMA NPUMEHAETCA NPY CreXeHnn 3a HebeCHbIMM 06 beKTamy,
Y KOTOpPbIX CYyTOYHasA CKOPOCTb ABMXKEHMA MO HeOy HeCKONbKO oTnnyaeTca ot 3ee3gHol (ConHue v JlyHa). [na usmeHeHunn
CKOPOCTU BpaLleHna npueBoda yctaHosuTe nepekniodatens On/Off B nonoxkeHue «ON». BKntounTca KpacHbll cBeTOAMOS
MHAMKATOpa NUTaHWA. 3aTeM NOBEPHMTE PYUKY PerynsaTopa Mo YacoBOW CTpenke (4ns yBennyeHUs CKopocTu) nnbo npoTms
YaCcoBOW CTPENIKU- AN YMEHbLUEHNA CKOPOCTU BPaLLeHus.

Ona onpepneneHna H)/)KHOI7I CKopocCTn pa6OTbI npmneofa AOoCTaTO4YHO pr60 HaCTpPOUTb NOJSIAPHYIO OCb 3KBaTOpI/IaﬂbHOVI
MOHTUPOBKN. Hangure 3Be3ny B6M3K HeGeCHOro SKBaTOpa (cknoHeHme okono 0°) n YCTaHOBWUTE €€ B LEHTP NONA 3peEHNA
OKynApa C MaJibiM yBennyeHmnem. Bkniounte npunBoa " oCTaBbTe TENECKON B PeXXMMe CNeXeHnA Ha 1-2 MWHYTbI. Ecnn canycTAa
1-2 MWHYTbI 3B€3a B NMOJi€ 3peHNA CMELWaeTCA K 3anajy, cnefyet yBeJindynTb CKOPOCTb BpalleHUA, Npu CMeLLeHnn 3Be3bl K
BOCTOKY - YMEHbLNTb CKOPOCTb. MoxHo NOBTOPUTb 3TOT Npouecc HeCKOJIbKO pa3 anA obecrneyeHns HanbonblUen TOUHOCTK
4aCOBOro CnexeHusA. |_|pl/l I'IpaBI/IJ'IbHOIZ HaCTpOI7IKe 3Be3[a A0J/1’)KHa OCTaBaTbCA B LLEHTPE NOJIA 3peHNA HECKOJIbKO MUHYT. Ha
CMeLlleHne 3Be34bl Mo CKNOHEHUIO He cnefyeT O6paLU,aTb BH/MaHWA.

Ha Kopnyce YaCoBOro nprBoAa UMEETCA TaKXKe NepekovaTesib «N/S» (CEBep-IOI')- anAa pa6OTbI TeNneckona COOTBETCTBEHHO B
CEBEPHOM I/ FOXXHOM NoJyLapun 3emnu. npwmeqauwe: npn HanpasneHnn Teneckona B HEKOTOPbIE YaCTn Heba npmneoa
MOXEeT 3afeBaTb YaCT MOHTUPOBKK (I'IpOTVIBOBECbI, PYYKN N T.0.)- B 9TOM cny4dyae MoXxeTt I'IOTpE6OBaTbCFI nepemMmectuTb X nnn
CHATb KPbIWKY NpnBoAa.
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AcmpoHomu4yeckue Hab6s1l00eHUA

B naHHOMm pasgene CO6paHbI KpaTkme pekomMmeHaaunmm no npoBeneHno B13yasnbHbIX Ha6ﬂi0ﬂ,eHl/lVl 06bekToB CONHEUHOM
CUCTEeMbI 1 0OBEKTOB AanbHEro KOCMOCa, a TakXKe paCcCMaTpuBaloTCA yCnoBuA BUANMOCTA, BNIAKOLWNE Ha Ka4eCTBO 1
BO3MOXHOCTb npoBeAeHnA Ha6J'IIO,D,eHI/IVI.

Ha6nwooenue JlyHbl

MonHONYHMe MOXeT NOKa3aTbCA NyULWMM BpeMeHeMm 1A HabntogeHuid JyHbl, OfgHaKo
B 3TOT MEPUOA ee NOMHOCTbIO OCBELLEHHAA BUAVMAsA NOBEPXHOCTb OTPaXKaeT
CJIMWKOM MHOTO cBeTa. Kpome 3Toro, B oToi hase cliokHee pasimumntb getanu
penbeda lYHHOW NOBEPXHOCTW.

Hanbonee nogxopsulee Bpems ansa nccnefosaHus JlyHbl — 3To ee yacTHble dasbl
(ocobeHHO BONM3M NEPBOW 1 NOCNIEQHON YETBEPTM), KOrAa AJIMHHbIE TEHW Ha ee
NOBEPXHOCTY MO3BOJISAIOT MOAPOGHO paccmoTpeTb penbed. Mpu HebonbLIoM
YBESIMYEHUN TYHHbIV ANCK BUAEH NPAKTUYECKU LennKoM. MonpobyiiTe oKynapbl
60/bLLEN MOLHOCTY 1A NOAPOGHOIO NCCNeOBaHWS OTAENbHbBIX YYaCTKOB
€CTeCTBEHHOTO CMYTHMKA HaLleln NiaaHeTsbl.

CoBeT: YT06bl NOBLICUTL KOHTPACT U BbIAENUTb OTAENbHbIE fieTanu penbeda
NMOBEPXHOCTU, NCMONb3yNTe CBETOPUALTPLI. [1/151 MOBbILLEHWA KOHTPACTa fyylle BCEro NMOAXOAUT XKeNTbll CBETOGUNLTP,

B TO BPEMSA KaK HeMTPasbHbIA U NONAPU3aLMOHHBIA GUABTPbI YMEHBLLAIOT U3NNLLHIO APKOCTb MOBEPXHOCTM.

Hab6nrooeHue nnaHem

MomMumo JTyHbl MHTepeCcHbIMU 06beKTaMK HabnoAeHNI ABNAIOTCA BCE NATb NJaHeT,
BMAMMbIX HEBOOPY>KEHHbIM r11a30M. Bbl MoXkeTe npocneautb cMeHy a3 Mepkypusa un
BeHepbl, NOAOGHBIX NyHHbIM Ppa3am; yBUAKUTE MHOXECTBO AeTasieli Ha NOBEPXHOCTM
Mapca, B Tom uncne ogHy nnu gaxke obe ero nonApHble Wanku. Bol cmoxete
nontoboBaTbcA obnayHbIMU noscamu FONKTepa, a BO3MOXHO, fiaXke FMraHTCKMM
BMXpeM B ero atmocdepe — bonbwmm KpacHbim MATHOM, a Takke npocnegmnTb 3a
ABUXKEHVEM YeTblpex APKUX CNYTHUKOB 3TOW KpynHerwwen nnaHeTbl ConHeyHom
cuctembl. Hy 1 KOHeYHo, He 3abyabTe HaCNaaUTLCA HENOBTOPMMbIM BULOM CaTypHa,
OKPY>KEHHOro KpacuBenWmnmmn KonbLamu.

CoBerTbl:

«  CnegyeT NOMHUTb, YUTO aTMOCdEpPHbIe YCIIOBUA HaNPAMYIO BAKAIOT Ha KOIMYECTBO BUAVMbIX AeTanel npu HabnogeHnm
nnaHer. [losTomy nnaHeTbl, HaxoAALWMECA HA3KO Ha rOPM3OHTOM MK 38 UCTOYHMKAaMM BOCXOAALLMX MOTOKOB BO34yXa,
HanpumMep, KpblLammn UM oTONMTeNbHbIMU Tpy6amm, ABAAIOTCA NNOXMMK 06beKTamu Ans HabnoaeHus. MogpobHee cm.
pasgen «YcnoBusa BUAMMOCTUY.

+ YT106bI yBENNYNTD KOHTPACT U BbIAENNUTD OTAEMbHbIE AeTaNN Ha MOBEPXHOCTU Mi1aHET, UCMOMb3YyITe LiBETHbIE OKY/APHbIE
bunbTpbI.

Ha6nooeHue ConHya

XOTA HauMHaloLMe acCTPOHOMbI YacTo HeooLeHMBaoT CoMnHLUe Kak 0ObeKT A HabnogeHWin, ero uccnegoBaHue ABNAETCA
OOHOBPEMEHHO MO3HaBaTeNbHbIM U UHTEPECHbIM. OfHaKO 13-3a BbICOKOW ApKocTy CoHLa BO Bpemsi HabnoaeHNin
Heob6xoanMO cobnioaaTh KPanHIO OCTOPOXKHOCTb BO M36eXKaHMe NOyYeHs OXora a3 1 NoIOMKU Teneckona.

Mcnonb3yiite cneumasnbHo pa3paboTaHHble anepTypHble CoNMHeUHble GUBTPDI, 3aLMLIAIOLLME OT APKOTO COTHEYHOMO CBETA 1
aenawowme HabmoaeHms 6esonacHbiMy. Yepes Tako GUNbTP MOXKHO PAacCMOTPETD ABUXKEHVE NATEH No nosepxHocTn ConHua
1 pasrnageTb Gakesnbl — CBET/ble 06Pa30BaHNA HENPaBUIbHON GOPMbl BONN3N KPaeB AUCKa.

«  Jlyywum BpemeHem ana nccnepgobaHus ConHua ABNAETCA paHHee YTPO MW NO34HWIA Beyep, B MOMEHTbI TeMnepaTypHoOW
cTabunusayum atmocdepbl.

«  HaBecTucb Ha ConHue, He 3arnsAabiBas B OKYNAP, MOXHO OPUEHTUPYACH MO TEHW OT TPYObI TENECKONa: OHa AOJKHa CTaTb
MUHUManbHOW.
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Hab6nroeHue 06veKkmoe 0asibHe20 KocMmoca

O6beKkTaMu fasibHEro KOCMOCA Ha3blBalOTCA 06beKTbI, HaxogsAwmecs 3a npeaenamu ConHeyHom cuctembl. Cpeamn HUX
pa3nunyaloT ABOVIHbIE U KPaTHbIE 3BE3[bl, LUIAPOBbIE U PaCCesiHHbIE 3BE3HblE CKOMJIEHNSA, MNTAHETapHble 1 Anddy3Hble
TYMaHHOCTH, a TaKXKe JaneKkre ranaktmku. MHorne o6beKTbl AaibHErO KOCMOCA UMEIOT AOCTAaTOYHO HObLUYIO YITIOBYHO
BENIUYMHY, MO3TOMY AJ1A UX HabNIOAEHMA MOXHO MCMOb30BaTb Masible U cpefHue yBenmueHus. Mpu Br3syanbHbIX
HabnloaeHUsAX 3TN OOBEKTbI KaXKyTCA CEPbIMU, T.K. B YCJIOBUAX HU3KOW OCBELLEHHOCTY HALLV F/1a3a He B COCTOAHNN
BOCMPOV3BECTU LBETA, NOJTyYaeMble Ha poTorpadursax C ANUTENbHOW IKCNO3ULMeN. M3-3a HU3KO NOBEPXHOCTHOMN APKOCTY
06bEKTOB aNbHEr0 KOCMOCA UX HabnogeHWs nyylue BCEro NPOBOANTb B MECTHOCTU C TEMHbIM He6OM. B KpynHbIX ropofax
WCKYCCTBEHHas 3aCBeTKa Heba CUIbHO 3aTPyAHAET UK XKe fenaeT BOBCE HEBO3MOXXHbIM HabogeHVe 6ONbLUMHCTBA
TyMaHHocTel. [Mpu HabnoAeHNAX B FOPOAE HEOLEHMMYIO MOMOLLb MOTYT OKa3aTb GpULTPbI AN CHUXKEHNA CBETOBOMO
3arpA3HeHUs], yMeHbLUIaloLye sspKOCTb Heba.

Ycnoeus suoumocmu

YcnoBus BUUMOCTY ONPeSensioT, UTO Bbl CMOXETe PacCMOTPETL B TENIECKON BO BPeMs HabioaeHWin. Takumm ycnoBrsami
ABNAIOTCA APKOCTb HEBA, MPO3PaYHOCTb U COKONCTBYE aTMOCHepbl. TOHMMaHUe 3TUX YCNIOBUI U BIIMSIHWSA, KOTOPOE OHY
OKa3blBaloT Ha BO3MOXXHOCTU HAabMIoAEeHUA, NO3BOINT BaM NPaBUIIbHO COCTAaBAATL NPorpamMmmy HabnioaeHWiA.

lMpo3payHocmb ammocgepol

np03paLIHOCTb aTMOCd)epr 3aBUCKT OT 0B1IAYHOCTH, BAXKHOCTY, cogepKaHnA B Hew Nbin n apyrmx aTMOC(I)eprIX YyacTtnu,.
MnotHble Ky4yeBble obnaka abcontoTHO HeMNpOo3payHbl, B TO BPpeMA KaKk NepucTble obnaka MOTIyT OKa3aTbCA AOCTAaTOYHO HEMJTIOTHbIMWU,
yTOObI nponyckaTb CBeT Hanbonee APKUX 3B€34. npl/l BbICOKOW BIaXKHOCTMN aTMOC(I)epa nornowaet 6onblue CBETa, B pe3ynbrate

yero Ha6J'IIO,D,aTb CJ'Ia6OCBETﬂUJ,VIECF| 06BbEKTbI CTAHOBUTCA CNOXHee. Menkune 4acTuubl, NONagalowme B BO3AyX B pe3ynbrate
BYJTIKaHNYECKNX VI3Bep)KeHVIl7|, TaKe YMeHbLLAKT NPO3paqyHOCTb.

Apkocme Heba

HouHoe Hebo He ABNsAETCA aBCONIOTHO YePHbIM — OHO NOACBeUNBaETCA JTyHOW, NONAPHBIMM CUAHUAMMU, ECTECTBEHHbBIM CBEUEHVEM
aTMocdepbl, a TakXKe PasNNUYHbIMM UCKYCCTBEHHbBIMM UCTOYHMKaMM CBeTa (ynnyHble poHapw, peknama u T.4.). He agnasch

romexow npwv HaboaeHUN APKUX 38e3, JIyHbl 1 NNaHeT, cBeTNbIN GOH Heba, OfHAKO, YMEHBLLIAET KOHTPACTHOCTb NMPOTSXKEHHbIX
TYMaHHOCTEN, ienas nx TPYAHOPA3NMYMMbIMU UM BOBCE HEBUAMMbIMU. HabntofeHna o6beKToB fanbHero kocmoca 6yayT Hanbonee
3¢ deKTMBHBIMU, €CIIN NPOBOANTL 1X B 6€31YHHbIE HOUM BAaneKe oT 60bLUNX FOPOJOB C UX MCKYCCTBEHHBIM OCBELLEHNEM.
CneumanbHble GUNBTPbI CHUXEHUA CBETOBOTO 3arpsA3HeHA («ann-cka GUBLTPbI») ynyyLwaoT BUAMMOCTb B YCIIOBUAX FOPOACKON
3acBeTKW, BNIOKMPYA HEXenaTesibHoe OCBELLEHME 1 NPOMYCKas CBET, KOTOPbIN U3/1yyatoT 06BbEKTbI AaflbHero Kocmoca.

Cnokolicmeue ammocgepuli

OT cTeneHmn CNOKOWCTBUSA aTMOCHEPbI HANPSAMYHO 3aBUCUT KOJIMYECTBO MENKMX AeTasel, PasiNunMbiX Ha MPOTSAMEHHbIX

obbekTax. 3eMHas aTMocdepa AelCTByeT MOJOOHO JIMH3e, MPESIOMIIAA 1 paccerBas NonajatoLLme B Hee CBETOBbIE Jyuu, Mpu

3TOM KO3 OULIMEHT MPESIOMIIEHUS 3aBUCUT OT MIIOTHOCTY BO3ayXa. Crior Bo3[yXa pa3Ho TeMMepaTypbl IMEIOT HEOAMHAKOBYHO
MIOTHOCTb U MO-PA3HOMY MPENOMIISIIOT CBET, U3-3a YETO CBETOBBIE JIyUr OT OAHOIO U TOTO »Ke 0ObeKTa IOXOAAT 10 HabnodaTens
Pa3fINUYHBIMU MY TAMM, YTO MPUBOANT K PasMbITUIO M306paxeHus. CteneHb CTabunbHOCTY aTMOCdepPbl MEHSIETCA B 3aBUCUMOCTN OT
MecTa 1 BpemeHU HabntogeHni. TakxKe BaXKHO COOTHOLLIEHVE pa3mMepOoB aTMOChEPHDBIX «BIIOKOB» OAMHAKOBOW MIOTHOCTM U anepTypbl
Teneckona. MNpw cTabunbHoOM aTMocdepe NOABNAETCA BO3MOXKHOCTb PACCMOTPETb CamMble MeJKME AeTanN MTaHeT, a N30bparkeHns
3Be3[ OCTAOTCA TOYEYHBIMU. B NPOTUBHOM CJyyae niaHeTbl TEPAIOT MESKMe AeTanu, a 3B€3bl CTAHOBATCS Pa3MbITbIMU.

Bce onvcaHHble Bbllle YCI0BUS BUANMOCTY OMHAKOBO OTHOCATCA KaK K BM3YyasbHbIM, Tak 1 K doTorpaduryeckum HabnoaeHnam.

Puc. 5 YcnoBus BMAMMOCTN HanpsAMYIo BNUAIOT Ha KauecTBO n3o6paxkeHus. Ha 3apncoBkax n3o6pakeH ToueuHblll 06beKT
(3Be3ga) npu oueHb Nnoxoii (cneBa) n ngeanbHom (cnpasa) BMAMMOCTU. Yalle Bcero atmocdpepHble yC10BUA NO3BONAIOT
Ha6nogaTb N306pakKeHuUs, NnepexofHblie MeXxay STUMU NPOTUBONOJIOKHOCTAMMU.
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AcmpoHomu4eckasa gpomoepachus

Teneckonbl cepumn PowerSeeker 6binv pa3paboTaHbl B MEPBYIO oUepeb )15 Br3yanbHbIX HabnogeHnin. OfHaKo Yepes HekoTopoe
BPEeMs NMocsie Hayana UCMosb30BaHIs TeNecKona BaMm HaBepHsIKa 3aXoueTcs Monpo6oBaTb NOYYUTb C €r0 MOMOLLbIO GpoTorpadum.
EcTb HeckonbKo cnoco6oB NosyyeHrs GpoTorpaduii Kak Ha3eMHbIX, Tak 1 HeGECHbIX OGBbEKTOB C MOMOLLbHO BaLLEro Teneckomna. Hike
NPVBOANTCA KPaTKOE OMNCaHNe HEKOTOPbIX CNoco60B GpoTorpadrpoBaHus.

[lna npoBefeHUA CbeMoK Bam NOTPeOyeTCA KOMMAKTHbIN LMdpOoBOI Ui 3epKanbHbIii poToannapat (LundpoBoit U NAeHOYHBbIN).
YCTaHOBWTb €ro Ha TeNeckon MOXHO CrieflytoLL MM Cocobamm:

«  Uudposas kamepa — Bam NoTpebdyeTcsa yH1BEPCanbHbIN aganTep Ansa umdpposoi poTokamepsbl (@pTukyn #93626) , KOTopbil
0becrneurBaeT }ecTKyo GUKCaLMIo Kamepbl HEMOCPEACTBEHHO 3a OKYAPOM Teneckona. JaHHbIN B CbeMKH, NPy KOTOPOM Y
TeNneckona OCTaBJIAETCA OKYNIAP, a Y KaMepbl — OObEKTYB, Ha3blBaeTCA adpOKasbHOM NMPOeKLMe.

+  3epkanbHas Kamepa — B 3TOM CJlyyae Bam NoTpebyeTcs CHATb 06beKTUB ¢ dpoToanmnaparta 1 YCTaHOBUTb Ha ero MecTo T-KosbLo
(B accopTMeHTe NMEetoTCA KOMbLia, COOTBETCTBYIOLLME CTaHApTaM BCeX BeAyLUmMX Npov3BoamnTenen Kamep). T-KonbLo, B CBOKO
ouepefib, Kpenmtca K GOKycMpoBOUYHOMY Y3y Teneckona (6e3 okynapa) npv nomolum T-agantepa (#93625). Mocne storo BaLu
Teneckon CTaHOBUTCA 00beKTNBOM GOTOKamepbl, U CbeMKa NPOK3BOAMTCA B €ro raBHOM doKyce.

Cvemka c KOpOMmMKUMU 3Kcho3uyusamu e 2J/iaéHOM 4)0Kyce

JlaHHbIN B CbEMOK — HaUYYLLNIA CMOCcob NonpoboBaTh CBOU CUIbI B CbeMKe HEGECHbIX 0ObEKTOB. [1J1 3Toro noTpebyeTcs
YCTaHOBUTb HOTOKaMeEpPY Ha TEIECKOT, KaK OMMCAHO B NpeablayLem pasaene. Heobxoanmo -
MOMHUTb ClieflytoLLee: v

+  BbInonHWTe TOUHYIO HaCTPOIKY NONAPHON OCKM MOHTUPOBKI TeNeCKona v BKIIIOUMTE YaCOBON
npvBog (ecnv Teneckon 1M o6opyaoBaH).

«  CKOPOTKMMM Bblep»Kamm Bbl cMOXeTe poTorpadmpoBath JIyHy v spKue NiaHeTbl.
JKCNePUMEHTUPYIATE C BbIAEPXKKOM 1 APYIMMU HacTpOliKamu Baluel GpoTokamepbl. V3yunte
VHCTPYKLMIO K oTOoKamepe.

«  [Mo BO3MOXHOCTY CTapaliTech ¢poTorpadrpoBaTh B MECTAX C TEMHbBIM HEGOM.

LUupokoyzonbHasa hpomoepaghusa

Mopxoput ansa mogenein 70EQ, 80EQ, 114EQ n 127EQ. ChemKa ocyLiecTBRAeTCA yepe3 06bekTB poToKamepbl, KoTopas
yCTaHaBNIMBAETCA CBePXY Ha TPyby Teneckona. ITMm crnocobom Bbl cmorkeTe poTorpadupoBaTth LIENMKOM CO3BE3AMA UK
NPOTAXKeHHble TyMaHHOCTW. Kamepa ycTaHaBIMBaeTCA Ha YCTaHOBOUHDIN BUHT (PUc. 5-1), pacnonoXeHHbli cBepxy Ha KosbLie Tpy6bl
Teneckona (ansa storo y dotokamep npefycmMoTpeHO COOTBETCTBYIOLLEe OTBEPCTUE C Pe3bOOIA, HAXOAALLEEC B H/XHEN YacTu
Kopnyca). Takxe Bam NoTpebyeTcs Npomn3BeCTy NONAPHYO HACTPOKY MOHTUPOBKM TENIECKOMNa U BKTIOUMTb OMLMOHAJbHbIN YacoBOM
NPUVBOA AN1A CNEXEHWA 3a He6eCHbIMU TenaMu.

Puc. 5-1

Coemka JlyHbl U n1laHem ¢ NOMOWbIO CheyuasibHbIX Kamep

B nocnenHvie rogpbl, Gnarofaps pasBuTIIO0 TEXHONIOMAM CTAsIo ropa3fo NpoLLe NosyYaTb KaueCTBEHHbIE M300paxeHus JyHbl U MaHeT.
KomnaHus Celestron npegnaraet cneuuanbHO pa3paboTaHHyo Ans STUX Lieneil acTPOHOMUYECKyo Lndposyto Kamepy Nexlmage
(#93712), B KOMNNIEKT NOCTaBKM KOTOPOW BXOAMT NMPOrpaMmMHoe obecrieyeHrie ans o6paboTku n3obparkeHunin. B nepByio xe HouUb Bbl
CMOXETE MONYUNTb Takue N300PAKEHNIA NITAHET, KAaKUE eLle HECKOJbKO NIET Ha3af NpodeCcMoHarnbHbIe aCTPOHOMbI MOJTyYaau Ha
6ONbLUNX TeNecKonax.

Coemka 06vekmos oasibHe20 Kocmoca ¢ nomowbio N3C-kamep

Ona nonyyeHus I/I306pa)KeHI/II7I 00BbEKTOB AanbHero KoOCMocCa 6bIn CO34aHbl cneynanbHble BbICOKOYYBCTBUTEJIbHbIE KaMepbl. B
nocnegHmne rogbl pasBuTre TeEXHOJIOrMn CAenano Takme |'|p|/|60pb| 3HaunTeNbHO Gonee BOCTYNMHbIMN nobutenam aACTPOHOMUN. Ectb
HECKOJIbKO KHUT, MOCBALLIEHHbIX TOMY, KaK NoJly4aTb Havny4wine |/|306pa>|<eH|/|ﬂ TaKVM CMoco6oM. ITa TeXHOJoruUs npoaonXaet
[Pa3BMBaTbCA, N Ha PbIHKE NOABNAIOTCA BCE 6onee AeuleBble N NPOoCTble B SKCNTyaTaln I'I3C—Kamepb|.
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CoveMKa HazeMHbIX 06eKmoe

Baw Teneckon npeacTaenseT cobom NPeBOCXOAHbIN TENEOGBEKTUB /18 Ha3eMHON CbeMKW. Bbl MoXeTe poTorpadriposaTb
Nen3ax, CLLeHbI U3 XKM3HW AVKOW NPUPOABI 1 MHOTOe apyroe. [insA nonyyeHns xopolumx ¢potorpaduii Bam notpebdyetca
NO3KCNEPVMEHTMPOBATL C POKYCUPOBKO 1 BbIGOPOM SKCMO3NLMN. [N KpenneHrs Kamepbl K TeNeckorny cieayinTe onMcaHHbIM
BbILLE MHCTPYKLMAM.

TexHu4Yeckoe ob6cnyXxusaHue U yxoo 3a mesieckonom

Bawemy Teneckony TpebyeTca NMLLb HE3HAUNTENIbHOE TEXHMYECKOe 06Cy>KMBAHME, HO YTOObI OOUTLCA OT HEFo
MaKCUMasbHOW NPOU3BOAUTENBHOCTU HEOOXOAUMO YUMTbIBaTb HEKOTOPbIE BaXKHbIE MOMEHTDI.

O6cnyxueaHue U YucmgKa onmuku

nepI/IO}J,I/I‘-IeCKI/I Ha IMH3aX TeneCKona—ped)paKTopa NN Ha MaBHOM 3epKalie TeneCKona—pe(bneKTopa MOXET CKannmMBaTbCA MblJ1b A
rpA3b. I'Ipvl UNCTKE 3TUX JeTanen HeO6XO,ElVIMO CO6J'I}OFI.aTb KpaVIHIOIO OCTOPOXHOCTb, YTOObI HE noBpeanTb OMTUKY.

CKoMUBLLYIOCA MblNb CNIEAYET YAANATb C MOMOLLbIO MAFKOW KUCTOYKN 13 BEPOSIOXKbEN LLIEPCTY UM BasiIOHUMKa CO CKaTbiM
BO3ayXoM. Pacrbinaiite BO3OyX B TEUEHVE HECKOMBbKUX CEKYHZ, HANpPaBsis ero rnog yriom K imHse. Mpu HeobxoammocTty 6ornee
rMy6OKOW YNCTKM OCTABLUMECA 3arPA3HEHNA MOXXHO YaIUTb C MOMOLLbIO XMAKOCTY AA OYMCTKM ONTUKM 1 MAnmMpocHom Gymaru
WM CNeLUanbHON TPAMOUKM Ans NPOTUPKK ONTVKW. HaHecuTe pacTBop Ha Oymary, a 3aTem NPUIOXKUTE €€ K SIH3E U OUNLLaiiTe ee
NEerkviMm B3MaxamMu No HaNpPaBEeHMIO OT LIEHTPA K Kpato. Hy B KoeMm cilyyae He TpuTe NIMH3Y KPYroBbIMU ABUMXEHUAMM!

Bbl MOXeTe MCnosib30BaTh rOTOBbIV PACTBOP A/1A YUMCTKU OMTUKM, @ MOXETE NPUrOTOBUTb €r0 CAMOCTOATENbHO. [11A 3TOro cmeLuante
6 yacTeil U30MPOMNUIOBOrO C 4 YaCTAMU AUCTUIIIIMPOBAHHON BOAbI. TaKXKe MOXXHO PacTBOPUTb B BOAE XKMAKOCTb AJ1st MbITbA NOCyapl
(nocTaTouHO Napbl Kanenb CPeacTsa Ha 1 TP BOApbI).

WHorpa Bo BpemA Ha6ﬂIO,D,EHI/lIZ Ha onTn4yeckmne NoBEePXHOCTU TeNECKOMNa BbiNadaeT poca. Ecnu Bbl xoTuTe NPOAOTIKUTD Ha6J'IIOJJ,EHI/I$I,
HeO6XOJJ,I/IMO y6paTb pocCy C noMoLLbto d)EHa (pa60Ta+ou1,ero Ha Masion MOLLHOCTW) 1w, NOBEPHYB TeNIeCKON K 3emMne, A0KAaTbCA
€CTeCTBEHHOIO NCNapeHKA Barn. Ecnn Bnara ckonunacb Ha BHyTpeHHeVI NOBEPXHOCTU ONTUKN, CHUMUTE aKCeCCyapbl C TefieCkona n
OCTaBbTe €ro B 3alinLLEeHHOM OT Mbiin MeCTe, HanpasuB pr6y BHU3. LJepes HEKOTOPOE BpeEMA BJlara MCYE3HET.

OnaToro YTO6bI KaK MOXKHO peXxe Npon3BoAnTb YNCTKY Teneckona, 3aKprBaVITe KpblLWKaMn BCe ONTUYECKNE SNEMEHTbI NO
OKOHYaHUN Ha6J'IPOAEHI/IVI. Ona npenoTBpalleHnA nonagaHMA nbii BHYTPb pr6bl TENECKONa, BCE €€ OTBEPCTUNA TaKXKe HEO6XO}1I/IMO
3aKpbiBaTb KPbIlLWKaMW Ha BpeMA XpaHEHNA.

Uncrka BHYTPEHHUX I'IOBerHOCTeVI TENeCKona A0J1KHa OCyLLeCTBNATbCA TONIbKO KBaJ'IVI(I)I/ILlI/IpOBaHHbIM cneymanmnctom B
COOTBETCTBYOLWNX YCJITOBUAX. anI HeO6XOFWIMOCTVI I'IOJJ,06HOFO cepBuca O6paTVITer B NYHKT TEXHNYECKOIo O6Cﬂy>KVIBaHVIﬂ.

fOcmupoeKa mesieckona cucmembl HotomoHa

Ona nogaepMaHnaA KavecTsa I/I306pa)KeHVIﬂ TEHECKOI'Ia-DEdDHEKTOpa Ha BbICOKOM YpPOBHE, HeO6XOJJ,I/IMO nepunognyeckmn nposognTb
€ro ICTUPOBKY. }OCTI/IpOBKa — 3TO Npouecc BbipaBHNBaAaHNA ONTUYECKNX SNTIEMEHTOB TeNeCKorna OTHOCUTENTIbHO €ro ONTNYECKOWN OCU.
Mnoxas IOCTUPOBKa NpUBOANT K BO3SHNKHOBEHUIO ONTUYECKUX a6eppau|/||7| N yXyalWweHnIo KavyecTBa noyvyaemblX I/I306pa)KEHI/IVI.

lNepep Tem Kak HauaTb IOCTUPOBKY BaLLEro Teneckorna, HeO6XOANMO M3yUmnTb ero KOHCTPYKLMIO. HanauTe Tpu napbl BUHTOB,
pacrnonoKeHHble B 3afiHe YacTu Tpy6bl Mo nepumeTpy nog yrinom 120° (Puc. 5-2). 3aecb HaxoauTca onpasa [aBHOro 3epKana.
Bonblune BUHTbI - IOCTUPOBOYHbIE, OHY NPeHa3HaueHbl AN1A PErYIMPOBKN MONOXEHWA rMaBHOro 3epkasa. Manble BUHTbI -
CTOMOPHbIE, OHM 3aKPENAAIOT OMNpaBy 3epKana B yCTaHOBIEHHOM MOMOXeHMW. BHauane Hy>kHO 0CnabuTb TPY CTOMOPHbIX BUHTA, 1
NYILLb NOCSIE 3TOFO HAaUMHATL PEryNIMPOBKY 3epKasia loCTUPOBOUYHbBIMU BUHTaMU. O6bIYHO AOCTaTOUYHO MOBEPHYTH KOCTUPOBOYHBIN
BUWHT Ha 1/8 06opoTa, MakcmyM Ha 1/4 unin 1/2 obopota. OfHOBPEMEHHO NOBOPaYMBAITE TOIbKO OAVIH BUHT, OTC/IEXKMBAs MPY 3TOM
BHOCVMble N3MeHeHWsA. Bo3MoxHO, cHauana notpebyetca HekoTopoe Bpems Ha OCBOEHMe NpoLiecca ICTUPOBKU, HO MOCTENEHHO Bbl
HayumTeCb NPaBUIIbHO PErYIMPOBaTh MOIOXEHWE [NIaBHOro 3epKana.

JnaroHanbHoe 3epKaio, pacnosiokeHHoe nepes GOKYCMPOBOYHBIM Y3/10M B NepeiHe YacTu TPYObl TENEeCKOomNa, TakXKe ICTUPYETCS C
MOMOLLbIO TPEX FOCTUPOBOYHBIX BUHTOB.

[ins 10CTMPOBKU Teneckona-pedneKkTopa B AHEBHOE BPeEMs PEKOMEHAYETCA BOCMOb30BaTbCA OAHUM U3 [IBYX BCMOMOraTesibHbIX
NPUCNOCco6eHNIA: OCTUPOBOYHbBIM KONMMAYKoM (#94183) 1 10CTUPOBOYHBIM OKyNsipoM (#94182).
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Ocmupoeka ouazoHanbHO20 3epKkana

[lnA Toro YToObI ONPesennTb, HYXKAAETCA S Balll TENECKONN B OCTUPOBKE, HANPaBbTe ero B AHEBHOE BPEMS HA APKYHO CTEHY UK Ha
Heb6o0. V3BnekuTe oKynap 13 GOKyCMpPOBOYHOTO y3na. C MOMOLLbIO pyyeK GOKYCMPOBKM NOTHOCTHIO 3aB1HLTE XPOMUPOBAHHYO
TPYOKY GOKYCMPOBOYHOTO y3na B TpyOy Teneckona. [locMoTpute Yepes oTBepCTUE B y31ie GOKYCMPOBKM Ha OTPaXKeHMe BTOPUUYHOTO
3epKara, C OTPaKeHEM ANAroHasIbHOrO 3epKara B LieHTpe. Ha 3Tol cTagum I0CTUPOBKY He 00paLLiaiiTe BHUMAHUA Ha OTPaXKeHre
[NaroHasIbHOro 3epKara B rMIaBHOM. YCTaHOBUWTE NPUCNOCObeHre s I0CTUPOBKY B GOKYCMPOBOYHbIN Y3€r 1 MOCMOTpUTE Yepes
Hero. Mpu NONHOCTbIO 3aBVHYTON TPYOKe GOKYCMPOBOUYHOIO Y3/1a Bbl JOMKHbI MOIHOCTBIO BUAETb [MAaBHOE 3ePKasio, OTPaXKeHHOe
B AMaroHanbHoOM 3epKane. Ecnuv rnaBHoe 3epKano BUAHO He MOSIHOCTbIO (He OTLEHTPUPOBAHO B AMAroHasibHOM), TO NMPY MOMOLLM
IOCTUPOBOYHbIX BUHTOB AVAroHasibHOrO 3epKasia npuaaiTe 3epKay HeobxoayMmblli yron HaknoHa. He 3atarvBarite 1 He ocnabnaiite
LieHTpasbHbI CTOMOPHbBIN BUHT AVAroHanbHOMo 3epKana, KoTopblii 06ecrneymBaeT npaBuUbHOE NMOIOXeHWE 3epKasia Ha OCK.

Ocmupoeka 2nasHoz20 3epkana

Tenepb oTperynupynTte C MOMOLLbIO IOCTUPOBOYHBIX BUHTOB MOJIOXKEHMWE MTaBHOIO 3epKaa Tak, UTobbl oTpaXkeHue
[MaroHanbHOro 3epKasna Haxoamnnoch B LLeHTpe rnaBHoro. [Magsa B GOKYCUMPOBOYHBIN Y3es, Bbl JOMXKHbI yBUOETb
KOHLIEHTpUYECKME U306parkeHUsi ONTUYECKUX 3N1IEMEHTOB. He nbiTanTech JOO6UTbCA pe3ynbTaTa C NePBO MOMbITKY,
[eCTByNTE METOLOM «MOC/Ie0BaTeIbHbIX NPUOAVKEHWNI.

CHMUTE NpricnocobnieHre Ans CTUPOBKY 1 NOCMOTpUTE B GOKYCUPOBOUHBIN Y3esl. Bbl AOMKHbI YBUAET OTPaXKeHre CBOEro
rnasa B fyaroHanbHOM 3epKarne.

TpebyeTca 0cTUpOBKa Tpebyetca 10cTUpPOBKa
AvaroHanbHOro 3epkKana rnaBHOro 3epKana

e

[ [naBHoe 3epkano

- InaroHanbHoe 3epKano —

3aXknm 3epKana

— P Puc. 5-2. PowerSeeker 114 EQ
\ / \\ —onpaBa rMaBHOro 3epKana
- Y
. .\@ _] \II lOcTnpoBKa 3epkan [ Qﬁ,}? . lOcTupoBka sepkan
~ 3aBeplueHa - BUg \ 3aBeplueHa - Bug
Yyepes ICTMPOBOYHOE \ Yyepes I0CTNPOBOYHOE
npucnoco6GneHne npucnoco6neHmne

Ocmupoeka no 38e30am

lOcTpoBKa no 3Be3fam ABAAETCA 3aBepluatoLlel npoLefypoli HACTPOWKY, NO3BONAOLLEN JOOUTLCA OT TeNleckona
n306pakeHNIN HaMBbICLLErO KavecTBa. Ecnu npouenypa 10cTMPOBKU B IHEBHOE BpeMs NPOBeAEHA YCNeLHO, To noTpebyeTca
NULWb HE3HAUNTENbHAA KOPPEKLMA NMOMOMXEHNA IMaBHOro 3epKana. [Insa loCTUPOBKHY Mo 3Be3aM CliefyeT NCnosib30BaTh
KOPOTKOQOKYCHbIN OKyNAp, Aatowuin 6onbluoe ysenvdeHue (B 1,5-2 pasa npesbiwatollee AnaMeTp 06bekTrBa B MM), 60
KOMOMHaLUuio JfIMHHOPOKYCHOro oKynsapa ¢ ninH3own bapnoy.

Mpoyedypa ocmupoeku no 3ée3dam (npoumume 3mom pasdesn 00 HaYana rLcmupoexu)!

HaeegwuTe Teneckon Ha APKYIO 3BE34Y (nque BCEro Bbl6paTb I'IonﬂpHyro 3Be3y, T.K. OHa HenoaBWXHa). JTa 3Be34a —
nocnegHAA B «<koswe» Mano Megseaunubl — Bcerga HaxoanTCA B CEBepHOVI yacTu Heba Ha BbiCOTe, paBHOl7| WnpoTe mecTa
Ha6J'IIOJJ,EHI/IIZ. K coxaneHutio, nOﬂﬂpHaﬂ 3Be3[a — He CaMaA ApKaA Ha ceBeEPHOM Hebe, 1 npn CUNbHOW 3acBeTKe Heba oHa
MOeT ObITb He OYEeHb 3aMeTHa.

MocmoTpuTe ¢ 6GoNbLUIUM YBENMYEHUEM Ha MonApHYo Unu Apyryto ApKyto 3Be3[y, HaXOAALYICA B LLEHTPE Nons 3peHns
Teneckona. OHa AoMKHa BbIrMsAAeTb Kak TOUeUYHbIN UCTOUHMK CBETA, OKPYKEHHDBIV ceprieil AndPaKLMOHHBIX Koneu,. Ecnn
AndpaKkUMOHHbIe KOMbLia MMEeIoT HerpasuibHYo GopMy UK BbITAHYTHI B OAHY CTOPOHY, 3TO O3HaYaeT, YTo HeobXoANMO
NPOU3BECTU IOCTUPOBKY IMaBHOMO 3epKana (CHauyana ocnabue CTOMOPHbIE BUHTBI, 3aTeM MOBOPayYMBas lOCTUPOBOYHbIE).
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Puc. 5-3. XoTA pucyHOK AndpaKkLMOHHDIX KOJeL} KaXKeTCA OANHAKOBbIM Mo 06e CTOPOHbI OT GpOKyca, OH
He ABNAETCA CUMMETPUYHbIM. BHYTPEHHAA OKPYKHOCTDb CTUTIOLLEHA C NIEBOIA CTOPOHDI, YTO FOBOPUT O
TOM, YTO TeNIeCKON HY>KAAeTCA B I0CTPOBKe.

O6paTunTe BHMMaHMeE Ha HanpaBieHne BbITAHYTOCTY 3Be3abl. Hanpumep, ecnv oHa BbITAHYTA B HanpaBieHUN Ha «3 Yacay,
C NMOMOLLbIO OCTVPOBOYHOTO BUHTA (BUHTOB) NOTPebyeTCs CMeCTUTb NONOXKeHe 3Be3[bl B TY e CTOPOHY. Jlyulue Bcero
NPOBOAUTb IOCTUPOBKY, OAHOBPEMEHHO OTC/IEXMNBas M3MEHEHWE NONOXKEHWS 3B€3/bl B NoJie 3peHns BO Bpems NOBOPOTa
I0OCTUPOBOYHbIX BUHTOB. TakK Bbl CMOXETe TOYHO ONpeaeNiMTb Hanpas/ieHe CMeLLEHNsA NooXeHUs 38e3bl. [loaTomy
NPOBOAWTb IOCTUPOBKY MO 3Be34aM yAoOHee BABOEM: OfiMH HabohaTeNnb CMOTPUT B OKYNSAP W AAeT YKasaHusA Apyromy, B
KakoM HanpasJieHMN N HACKOJIbKO BPaLLATb IOCTUPOBOYHbIE BUHTbI MMaBHOIO 3epKana.
Mocne 3aBepLUeHs IOCTUPOBKY He 3abyAbTe CHOBA 3aKPENuTb CTOMOPHbIE BUHTDI
rmaBHOro 3epKana.

BHumanume: Nocne npoBeAeHnA NepBOro N KaxKaoro nocneaytouero 3TanoB CTUPOBKA
HeO6XOJJ,VIMO NOBTOPHO LLEHTPUPOBATb Ha6mo,qaemy+o 3Be34y B MnoJie 3peHus. Ecnmn
I0OCTUPOBKa Npon3sBeaeHa NpaBunnbHO, Bbl 3aMeTUTE 3aMeTHOE yny4dlleHne I/I306pa)KEHI/IFI.
BepOFlTHee BCEro, BO BpeMA I0CTUPOBKK BaM NPUAETCA NCMNOJIb30BaTb, NO Kpal;IHEVI mepe,
ABa N3 TPEX CTUPOBOYHbIX BUHTOB.

Puc. 5-4.

Tak BbirnaguT andpakunoHHas
KapTuHa 3Be3bl B TeJIeCKOonN ¢ Xxopoluei
IOCTUPOBKOIA.
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ﬂOﬂOﬂHumeﬂbele aKceccyapbol

[lns paclvpeHna BO3MOXXHOCTEN BaLlLero Tefieckorna Mbl pEKOMEHAYEM MCMOMb30BaTb Pa3fiMyHble ONTUYecKue
NPUHAZNEXXHOCTU 1 akceccyapbl Celestron. Huke npriBeieHbl HEKOTOPbIE N3 HMX. [MOMHBIV ACCOPTUMEHT aKCeCCYapoB C UX
onmncaHmem MoXKHO HalTW Ha Beb - cante www.celestron.ru

Okynsapel cepuu Omni Plossl (pna mopenein 60 AZ/76AZ) - focTynHble MO LieHe OKyNnApbl C BbICOKAM
KauyecTBOM M3006paxkeHnsa No BceMy NoJito . 4-X 3nemMeHTHasA cxema, GoKycHble paccTosHua 4, 6,9, 12.5,
15,20, 25,32 n 40 MUANIMMETPOB — NOCAA0UYHbIN grnameTp 1.25"

Jlunza bapnoy cepuu Omni (ona mopenen 60 AZ/76AZ) - MOXeT UCMOJb30BaTbCA
C NOOLIM OKYNIAPOM Y Y BaMBaET €ro yBeNinyeHne. 2-x KpaTHas ivH3a Omni,
nocagoyHbin guametp 1.25" anvHa 76 mm, Bec 113 .

Ceemodunoemp Minus V ona peppakmopoes (MuHyc - puonemoeeiti) -1.25"
(94121) — dunbTp, yMeHbLUAKLWNIA BANAHME XpOMaTM3Ma B pedpaKkTopax-
axpomartax. YnyuluaeT KOHTPaCT N306pa)KeHUs Npu NyHHbIX Y NAaHETHbIX
HabntoaeHusax. MHorocnomHoe NpocBeT/ieHre, NponycKkaHue ceeTa 95%.

-~
-

JlyHHelti ceemogpunemp (# 94119-A, gna mogenei 60 AZ/76AZ) - 1.25" okynAapHbI cBeToGUNbTP ANA
CHVIXXEHMSA APKOCTM JTyHbl, yNyyLatowmin KOHTPACT feTanei nyHHoro penbeda.

Ceemocpunemp UHC/LPR 1.25" (# 94123) - npMeHAEeTCA A1 aCTPOHOMMYECKMX HabnoaeHun
B YCJTOBUAX FOPOACKOM 3aCBETKU U HECKOJIbKO CHUPKAET ee BUAHKE, OTCeKas CBETOBbIE BOJIHbI
onpeaeneHHbIX YacTeln cnekTpa.

NorE ESTRON
i u-3

ConHeyHblIli nosIHOanepmypHoiii céemogunomp (#94228) - Ceetodpunstp AstroSolar® nonHocTbio
3aKpbiBaeT 06bEKTUB Tesieckona. BbinonHeH U3 nonnmepHo NAeHKU C ABYXCTONHbIM MeTanimyecknm
HarblneHneM, No3BoNAeT NPoBOAUTL Ge3onacHble HabnaeHNA AeTaneln CoONMHeYHON NOBEPXHOCTH.

KpacHolili ceemoouodHblii poHapuk (# 93588) —/Icnonb3yeT ABa KpacHbIX CBETOAMOAA PErYNMpPYyeMOi APKOCTN Ans
coxXpaHeHua aganTauuuy rnas npu HoYHbIX HabnoaeHuax. B komnnekTe 6atapen 9 Bonbr.

YHusepcanbHbili adanmep 0718 yugposoli pomokamepel (# 93626). [o3BonseT NpoBogMTb GOTOCHEMKY Uepes OKyNAp
Teneckorna, NpucoeanHuB K Hemy Kamepy. [ocagouHbi anameTp 1.25".

YHueepcanoHbiii T-adanmep 1.25 (# 93625) — YcTaHaBNMBAETCA B OKYNAPHbBIN y3en
Teneckonos 60 AZ/70AZ BmecTo 1.25"-okynapa. [o3BonaeT 3aKkpennTb Ha OKYNAPHOWN YacTuh
3epKanbHylo GoToKamepy ANA CbeMKM Yepes TeNlecKorn.

KOcmupoeo4Hsblii okynap - 1.25" (# 94182) — okynap ansa TOYHOM CTUPOBKY pedneKkTopoB HbloToHa.



CELESTRON

28
ApTUKyn #21062 #31035 #21064 & #21069 #31042 #31045 & #31051
Mogenb AM 70 EQ AM 76EQ AM 90EQ AM 114 EQ AM 130 EQ
OrTruecKas cxema PedpakTop Pednektop Pednektop PednekTop Pednektop
HbloToHa HbloToHa HbloToHa HbloToHa
[nameTp o6beKTUBA 70 Mmm 76 MM 90 mm 114 mm 130 mm
DokycHoe paccToaHue 900 Mm 700 mm 1000 mm 1000 Mmm 650 Mm
OTHOCKTENbHOE OTBEpPCTME 1:13 1:9 1:1 1:9 1:5
MNpocseTneHne MNMonHoe MonHoe MonHoe MNonHoe MNMonHoe
WckaTenb Star Pointer Star Pointer Star Pointer Star Pointer Star Pointer
[naroHanbHas npu3ma O6opaqm3a|ou4:aﬂ Het HeTt Het Het
npusma, 1,25
31% (no
0, [0)
paHnp onop py ono A py AvameTpy
. 20 mm (npAmoro 20 mm (50x) 20 MM (npsAmoro 20 mm (npamoro
Okynsapel (1,25") 1 20 mm, (45x) n306paxkeHns) n306paxkeHns)
10 Mmm (100x) n3obpaxeHus) (50x)
yBenMyeHns 10 mm, (90x) (35x) 10 mm, (100x) (33x)
10 mm (70x) ! 10 mm, (65x)
Yrnosoe none 3peHus c 20- 110 140 1,0° 1,0° 150
MM OKYNSIpOM
JInHenHoe none 3peHus
€ 20-MM OKyNApOM Ha 53 79
pacctoaHun 1000 m
MOHTVIDOBKa JKBaTOpManbHas DKBaTopuranbHas JKBaTOpManbHas JKBaTopuasnbHas JKBaTOpManbHas
P G2 G2 G2 G2 G2
KoopaunHaTHble Kpyru
Nno OCAM NPAMOro Ectb Ectb Ectb Ectb Ectb
BOCXOXJEHUSA 1 CKIIOHEHUS
PyuKun TOHKMX ABUXEHUN
Nno OCAM NPAMOro Ectb Ectb Ectb Ectb Ectb
BOCXOXJEHWUA U CKIOHEHUA
I{”;ZIM B, ANaMETp onop Ectb Ectb Ectb Ectb Ectb
CD-ROM The Sky Level | Ectb Ectb Ectb Ectb Ectb
MakcumanbHoe nonesxoe 165x 180x 213x 269x 306x
yBenuyeHue
peAenbHas saespHas 11,7m 11,9m 12,3m 12,8m 13,1m
BeMYMHa
Pa3pelueHne
Kputepun Panes: 1,98" 1,82" 1,54" 1,21" 1,06"
Mpepen Oayaca: 1,66" 1,53" 1,29" 1,02" 0,89"
Caerocobupaiowan 100x 118x 165x 265x 341x
CNocobHOCTb
[nunHa onTuyeckon Tpy6bl 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

BHMMaHWMe: TexHnYeckme XapPaKTEPUCTUKN MOTYT ObITb U3MEHEHbI 6e3 npenBapuTesibHOro yseomMneHuaA




