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PyKOBOACTBO K Te/iecKonam
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Mo3apaBnsem C NpMoGPEeTEHUEM BbICOKOKAaYE€CTBEHHOr0O Tesieckona Bresser!

Moaenn cepumn Messier - yHMBepcabHble TEeNECKONbI C BbICOKMM paspelleHreM. KayecTso mx paboTbl HE UMmeeT
cebe paBHbIX. Teseckonbl cepun Messier oTKpbiBaloT Bam NPUPOLY B ee Me/lbYarlmx geTansx. Habnwogante
CTPYKTYpY nepa op/ia Ha paccTosHuM 150 METPOB MM M3ydalTe Konbla CaTypHa Ha paccTosiHum 800 MM/IMOHOB
KunomeTpoB. HaBeanTe dokyc 3a npesaesnbl CoNHEYHOM CUCTEMbI M HaBoAaMTe Be/IMYECTBEHHbIE TYMAHHOCTH,
[PEBHME CKOMJIEHMS 3BE3/ U YAaNeHHble raNakTMKKU. TenecKomnbl cepmmu Messier MoJIHOCTbI0 COOTBETCTBYIOT BalLMM
MHTEpecaMm M yI0B/IETBOPAIOT TPE6OBAHMI0O CAMOr0 B3bICKATE/IbHOTO M NMPOABMHYTOr0 HabogaTens.

Ecnm y Bac HMKoraa paHblue He 6bl10 TeNIeCKona, Mbl Pajbl MPUrIaCUTb BaC B MMP JIOGUTEIbCKOM aCTPOHOMMM.
Bblgenute HeKOTopoe BPeMSl, YTO6bl 03HAKOMMTLCA C HOYHbIM HEGOM M HAYUMTbCA Y3HABATh 3B€3/bl B OCHOBHbIX
co3se3amsax. C He6O/bLLIOM MPAKTUKOM, HEKOTOPbIM TEPTNIEHUEM U JOCTAaTOYHO TEMHbIM HE6OM BZa/IM OT FOPOACKMX
OrHeM Bbl YBUAMUTE, YTO Ball TEECKON ABAAETCA GECKOHEYHbIM MCTOYHUKOM YAUB/IEHUSA, UCCIEL0BAHUA U OTAbIXA.
HacTospe MHCTPYKLMM MOMOTYT Bam B YCTAHOBKE, HaZ/lexallemM UCMoJIb30BaHWU M 06CYKMBAHMM BaLLEro
Teneckona. Mpoytnte Ux nepes HayasioM paboTbl C TEJIECKOMOM.

PacnaKkoBblBas Te/lecKon, npoBepbTe, YT06bl BCE €ro YaCTu M AeTanu 6blv Ha MecTe.

BHMMaHMe!

Hukorpa He CMOTpHUTE YHepe3 TeJieCKon Ha ConHue!

MoxHo HeO6paTVIMO noBpeanTb 3peHne, BNJaOTb A0 MOJIHOM CNIENOThI. nOBpe)'K,D,eHMﬂ

rna3 4acTto NponcxogAatT 68360ﬂe3HeHHO, 1 Bbl UX MOXKETE Cpa3y HE No4YyBCTBOBATb.

He HaBoguTe Teneckon Uan nckatenb NpAMO Ha ConHuye M Ha obnactm pAaaAoM C ConHuem.
He CMOTpUTE B TE€J1IECKOMN UJIN UCKaTEJIb, KOIr'Ja nepeasuraeTe ero.

/leTV [0NKHbI MPOBOAUTL HABGMOAEHMSA MO/ HAZ30POM B3POC/IbIX.

YnaKoBOYHbIE MaTepuasbl CleayeT AepKaTb B HEJOCTYMHOM AS JeTEN MecTe
M3-3a ONaCHOCTU yAYLLIEHUS.

® The name ,Bresser” and the Bresser Logo are registered trademarks.
,Messier" is a trademark of the Meade Instruments Europe GmbH & Co. KG.

© 2009 Meade Instruments Europe GmbH & Co. KG, Germany > ®
MepeBoz Ha pycckui asbik: 000 "TeppuTopua” © 2010 Bce npaBa 3alUpiLeHbl. ‘B BRESSER
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BUHTbI OKynsipa. 3akpenuTe okynap (3) Ha MecTe.
3aTAHUTe A0 ynopa, HO He nepeTarMBanTe.

Jep:atenb oKkynapa: YaepKMBaeT OKyAp Ha
mecTe. B KomnneKkTe geprkatenu ans oKynsapos
25" 1 2" (2" - ToNbKO Ansa Mozenen pedpakTopoB
MONZT2).

JAuaroHanbHas npmM3ma (He nokasaHa, TOJIbKO AnA
Mozenel axpomaTMyeckux pedpakTopos):
O6ecneunBaeT 60/s1ee ya06HOE NpaBoOyroJibHoe
noJioXKeHue HabawaeHna. BasuHbTe
AMaroHanbHY0 NpU3My NpAMO B AepKaTesb
OKynspa (2) 1 3aTAHUTE BUHT Ha AeprkaTtene
OKY/1Apa, HO HE CJIMLLUKOM TYro.

OKynsap. YCTaHOBMTE NMOCTAB/SIEMbIM B KOMIJIEKTE
OKYNAp B AepxaTtesib OKysiApa Uan B AUaroHab-
HYI0 MPU3MY M 3aKpenuTe ero Ha MecTe BUHTaMM
oKynsapa (2). Okynsp ysennumBaeT M306parkeHue
B ONTMYECKOM Tpybe.

Uckatenb 8 x 50 Mm (6 x 30 - Tonbko Ana MONT1)
ManoMolLlHas LWMPOKO0630pHasa Tpy6a UCKaTens
CO CBETOAMO/IHOM BM3UPHOM CETKOM MO3BONSET
JIErKo LeHTpUpoBaTb 06bEKTbI B OKYsIpe
Teneckona.

Perynm1poBoYHble BUHTbI MCKaTeNs: Mcnonb3ymte
3TW BMHTbI A1 PErY/IMPOBKM BblpaBHUBaHMSA
uckatens.
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e MepeaHui Kopryc 1 UKCUpYIOLLEE KOJbLLO

uckatens. OTperyampymTe nepeaHuit Kopnyc Tak,
4YTO6bI CPOKYCMPOBATb UCKaTENb. McKaTeNb
MOCTAB/IAETCA B KOMIJIEKTE C Ma/IEHbKOM
MblNI@3aLMTHOM KPbILLKOM, HaJeBaeMom

Ha nepeaHuM Kopnyc.

KpenneHnuwe uckatens. YaepmBaeT UcKkaTesib
Ha MecCTe.

Pyukun OKyCMpOBKM. AKKypaTHO nepeaBuraeT
BbIABMXKHYIO YacTb (POKYCMPOBLLMKA TaK, YTOObI
nony4nTb YeTKoe CHOKYyCHMpoBaHHOE
u3obpaxkeHne. Teneckonbl cepmm Messier MOXXHO
coKycupoBaTb Ha 06BbEKTax, HaXOAALMXCA Ha
pacCTosiHuM oT 25 M A0 6eCKOHEeYHOCTH. YTOGbI
HacTpouTb POKYC, BpallanTe pydKu
(POKYCUPOBKM.

lMpu XpaHEHUM TeslecKona He 3abblBaiTe
HaZeBaTb Ha HEro Mblae3alYMTHYH KPbILLKY

(He nokasaHa Ha ¢oTorpadum). Mocne Kaxaon
Ceccuu HabslaeHna cnefyeT HajeBaTb

Ha Te/JIeCKon NblNEe3aLMUTHYHO KPbILKY

U BbIK/IlOYaTb NMTaHue. lNpexae Yem CcTaBuTb
MblJ1e3aLMTHYI KPbILKY Ha MECTO, BbXKAMTE
HeKoTopoe BpemMs, YTobbl pacceaaach poca,
KOTOpas MOr/la CKOMUTbLCSA BO BPEMS
HabAAeHUS.

OnTMyecKkas Tpyb6a. ITO OCHOBHasA onTU4YeCKas
JeTaslb, KoTopas cobupaeT CBET OT yAasIeHHbIX
06BEKTOB M (DOKYyCHMpYET ero A Hab/iloaeHUA
yepes OKynsp.
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Pama Tpy6bl. [MprcoeamMHAETCA K MOHTUMPOBKE.
Py4ku cmKcaumm KosblLa pambl (2 WT.) U Wanobl

Konbua pambl. YacTb pambl; MPOYHO YAEpKMBaET
ONTUYECKYIO TPYOY Ha MecTe.

BuHTbI KpenneHna uckatena. Chegyet 3aTaHYTb
MX 4O ynopa, YToObl HaAEXHO YKpPENUTb
aepxarenb (4).

Pyuka dmKkcaumm dokycrpoBku. MNpegHasHaveHa
ANS NpeoTBPaLLEHNUA ABUKEHUSA BblABUKHOM
YacTh (POKYCMPOBLLMKA, Koraa K y3ny
(hOKYCHUPOBLLMKA NPUKPENJIEHO TAXKE0€
npucnocobnieHune (Kamepa u 1.0.). Ansa 06bI4HOro
HabII0AEHNA C OKYIAPOM M AMaroHasIbHbIM
3€pKasioM 3Ty PYUKY MCNOJIb30BaTb HE HYKHO.

duKcaTop CKAOHeHMA. KoHTpoaupyeT
nepemeLLeHue Teseckona BpyyHyto. MoBepHyB
(b1KcaTop CKIOHEHMA NPOTMB YaCOBOM CTPEJIKM,
Bbl pa36/IoKMpyeTe TeNeCcKon; TorAa ero MoXHo
BpalLaTb PyKOM BOKPYI OCH CK/IOHEHMS.
MoBepHyB h1KCcaTop MO YaCOBOM CTPEJIKM,

Bbl 6JI0OKMpyeTe CBO6OAHOE ABMKEHME
Te/lecKona, HoO aKTMBMpYeTe pblyar NpMBoaa
CKJIOHEHMSA.

KpbllwKa nonspHoro uckatens (Tosbko Ans
mMozenert MON2). Mpu MCnob30BaHMU MOJIAPHOIO
MCKaTeNA 3TY KPbILWKY CaeayeT CHATb.

KoopauHaTHbIM Kpyr CKIOHEHWS

basa pbluara npoTtmsoseca: [poaesaeTcs BMecTe
C pblYyaromM Yepes MOHTMPOBKY.

MpoTMBOBEC U py4dKa (MKCaLmm NpoTUBOBECA:
YpaBHOBELLMBAET BEC ONTUYECKOM TPY6bI

M fo6aBnAE€T MOHTMPOBKE CTABU/IbHOCTM. YTOOGbI
BEC He COCKa/ib3blBaJl HA pblyar, 3aTSHUTE PYYKY
(MKCaLMKM CO CTOPOHbI NPOTMBOBECA 6E3 YCHUIMA.
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Pblyar npotnBoBeca. HageHbTe npoTmMBoBeC
Ha pblyar.

3aWwmMTHanA KpbllwKa npotueBoBeca. MpegoTBpawiaeT
C/lyYarHoe COCKasb3blBaHWEe NPOTUMBOBECA
C pblyara.

Py‘-IHOI‘;i npmMBo4 OCKU NMPAMOIro BOCXOXAEHUA.

HacTpolika WMpoThbl. YCTaHaBAMBAET LWUMPOTY
mecTa HabawgeHua. JBa T-o6pasHbIX BUHTa
pa6oTaloT Mo NPUHUMNY "TAHM-TOJIKAM": KOraa
3aTArMBaeTe oAMH, ocnabbTe ApYron.
T-obpa3HadA pyKoAaTKa Haj 3Ha4YKOM 3Be3/bl
HaBepXy OJHOM M3 HOXKEK TPEHOTM - 3TO BUHT
ceBepa (B HOxkHOM nonywapmu - ora). Hoxkka
CO 3HAYKOM 3Be3/bl A0JIKHA YKa3blBaTb Ha ceBep
(B HOXXHOM MonyLapuu - Ha tor) Bo Bpems
NoNIAPHOro BblpaBHUBaHMA. B Mogenax

C MOHTUPOBKOM MON1 ecTb TO/IbKO OZMH BUHT
LUIMPOTbI, HO HACTPOMKA CXOAHA C HACTPOMKOM
B MoZensax MON2.

Py4YKM TOHKOM HacCTpOMKM asumyTa. Mo3BosiaoT
OTPerynMpoBaTh ABMKEHME TesecKona

M3 CTOPOHbI B CTOPOHY MpW LIEHTPUPOBaHUM
MonApHOM 3B€34bl B OKY/ISIPE MM MPK
MCMOJIb30BaHWMM MCKATENSA MOJIAPHOro
BbIpaBHMBAHMA.

LLikana BbiGOpa WMPOTbI. YCTAHOBUTE HA 3TOM
LWKase WMpOTy MecTa HabaaeH s
C nomoLypbto T-06pasHbIX BUHTOB LUMPOTHI.

MckaTesib NOSISPHOIO BblpaBHUBaHMA (TO/IbKO

mozenn MON2): MNo3sonsaeT NpoBecTH TOHHoE
NoNAPHOE BblpaBHUBaHWE TeslecKona.

(B BRESSER
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Bu3upHan ceTka MckaTena NoNAPHOro
BblpaBHMBAHMA M CBETOAMOAHAA PyYKa (TO/IbKO
mMozenr MON2). Bpaluasa py4Ky, BKAOYaMTe

U BbIK/IOYANTE CBETOAMOAHYIO NOACBETKY
BM3MPHOM CETKM B MCKaTese MoJIAPHOro
BblpaBHMBAHMA. 3aKOHYMB paboTy C NONAPHBLIM
uckatesneMm, ybeamtecb, YTo CBETOAMOAHAS
noAcBeTKa Bblk/lo4eHa. PaboTaeT oT 6atapeek
(B KOMMIEKTE).

KoopAuHaTHbIM Kpyr NPAMOro BOCXOXKAEHMS.

Pyuka u1Kcaumu KoopAMHATHOrO Kpyra.
MoBopaumBas pyyKy, 3aMKCUPYHTE NMONOKEHME
KOOPZAMHATHOrO Kpyra NnpsiMoro BOCXOXAEHUS.

®ukcaTop NnpaMoro BocxoxaeHma. KoHTpoampyeT
nepemelleH1e Teneckona Bpy4Hyto. MosepHys
brKcaTop NpAMOro BOCXOXKAEHUA NPOTUB
YacoBOM CTPEJIKM, Bbl Pa3b/IOKMpYeETE TENIECKON;
TOrZja ero MOXHO BpaLlaTb PYKOW BOKPYr OCH
NPAMOro BoCXoxaeHuaA. NoBepHyB purKcaTop

Mo YacoBOM CTpesikMu (6e3 ycuams),

Bbl 6/10KMpyeTe CBOGOAHOE ABUXKEHME
Tesleckona, HO akTMBUpYeTe pblyar NpuBoAa
NPAMOro BOCXOXAEHUA.

Ban ocu cknoHeHus.

(B BRESSER
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PyyKku perysiMpoBKM HOXKEK TpeHoru. 3aTaHuTe
6e3 yCcmams, 4Tobbl 3aMKCMpPOBaTb HOXKKM
TPEHOru.

Perynupyemas BbiCOTa HOXEK TpeHoru. TpeHora
NoAAep:KMBAET MOHTMPOBKY Tesieckona. OgHa us
HOXXEK OTMEYEHa CBEPXY 3BE3J04YKOM. JTa HOXKa
[I0/I3KHa YKasblBaTb Ha cesep (B KOKHOM
MOJYLIApUM - Ha tor) BO BPEMSA MpoLEeaypbl
BblpaBHMBaHMA. MOHTMPOBKA NpUKpenaseTcs

K BEPXHeM 4acTu TpeHoru.

JloToK Ans akceccyapoB. Ha 3ToM ya06HOM JIOTKe
MOYHO C/I0MTb AOMNOJIHUTE/IbHbIE OKYAPDI
W Apyrue npmcnoco6aeHms.

KpoHLuTeMHbI HoXKeK TpeHorn. O6ecneynBatoT
YCTOMYMBOCTb TPEHOT M.

BMHTbI NI0TKa AnA akceccyapos. lNpuKkpenmte
BUHTbI K BEPXHEM CTOPOHE JI0TKa U 3aTAHUTE

6e3 ycunsa, 4Tobbl MPUKPENUTb JIOTOK K TpEHore
M MOBbICUTb €€ YCTOMYMBOCTb.

Pyuykn duKcauum HOXKEK TPEHOrM (04HaA Ha
KaxoM HoxkKe): OciabbTe pyyYKM M BblABUHbTE
HOKKY TPEHOMM [I0 HY}KHOM BbICOTbI. 3aTAHUTE
PYYKM A0 yrnopa, 4To6bl 3apMKCUMPOBaTh BbICOTY
TpeHoru.



CoBeT Messier

MHTEpHET - OZIMH M3 JIyULWMX UCTOYHMKOB aCTPOHOMMMU. Tam MOXKHO HaMTM MacCy CCbIIOK, M306paXKeHWH,
OTKPbITMM M NOCNeAHME HOBOCTU acTpOHOMMK. Hanpumep, Koraa B 1988 roay komeTa Xennm-bonna npuéausmnach
K Co/HLY, aCTPOHOMbI BCEro MMpa eXXeLHEBHO BblKaabiBain B MHTEpHET ee cBexkue doTorpadmu. Bel moxeTe
HalTh B MHTepHeTe Be6-CcamThbl Mo NPaKTMYECKM Ntoboi TeMe, CBA3AHHOM C acTpoHoMMeN. MpobyiTe McKaTb

no caeayowmm KatouesbiM cioBam: NASA (HACA), Hubble (Xa66.), HST (KocMmmyeckuit Tenieckon Xa66.a),
astronomy (actpoHomus), Messier (Meccoe), satellite (cnyTHMK), nebula (TymaHHocTb), black hole (4epHas gbipa),
variable stars (nepemeHHble 3Be37bl) U T.4. TaKKe CMOTPUTE NOCNEAHI0 MHGOPMaLMIO Ha caiTe Bresser:
www.bresser.ru

BoT elle HEKOTOpblE MHTEPECHbIE CaMTbI:

Sky & Telescope (He6o u Teneckon): www.SkyandTelescope.com

Astronomy (acTpoHommsa): www.astronomy.com

The Starfield (3Bé3aHoe none): users.nac.net/gburke/

ACTpoHOMMYECKas KapTMHa TeKyLlero aHa: antwrp.gsfc.nasa.goc/apod

He6o Hag Hamu (MHOpMaLmsa ANa HabAeHUS CMYTHUKOB): www.heavens-above.com/
Kocmuueckuit Teneckon Xa661a: www.spacetelescope.org

EBponerickas tOxKHas o6cepBaTopmaA: WWW.Es0.0rg

(B BRESSER



Towkas
HacTponka
asumyTa
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CbopKa Tesieckona

BbiHbTe feTa/M M3 YNaKOBKM M 03HAKOMbTECH C HMMM. BbiHMMas
TPEHOTY M3 YNaKOoBKM, AEPKUTE ee napasieNlbHO Moy, MHAYe HOXKKM
TPEHOrM MOTYT BbIABUHYTbCA, €C/IM OHU HEOCTATOMHO HAZAEXKHO
3aKpen/ieHbl. 3aKpenuTe HOXKKKM TpeHoru. PasaBuHbTE HOXKKM TpeHoru
KaK MOXHO Lupe.

3aKpen/ieHue pacnopHOM MNJaHKU. YTo6bl 3aKpENUTb LEHTPasIbHbIA BUHT
(A) Ha TpeHore, CHaYasa 3aBUMHTMTE HATAXKHOM BMHT (B). Ero MOXHO
3aKpYTUTb Cpasy, TaK Kak OH 3aXKMMaeT pPacropHyo NJaHKy HanpoTUB
HOXEK TpeHorn. Tenepb MOXHO BCTaBWUTb MiaHKy (C) cBepxy Ha
LIEHTPa/ibHbIM BUHT. Y6eauTechb, 4To pebpa naaHkM (D) noBepHyThI
KHM3Yy. Tenepb BHMMaHWe! BaXkHO BbIMOJIHUTL CAeAYIOWMI Lar, YTo6bl
He noBpeanTb pe3bby. YTo6bl He 3aKpYTUTL pe3b6oBoM WTHET (E)

B MOHTUPOBKY C/IMILKOM AaneKo, ucnosbsymte wanoby (F). HageHbTe
ee Ha pe3b60BoM LUTUMDT CBEPXY Tak, YTOGbI 6osiee LuMpoKas
CKOLLEHHasA CTOpOHa 6bls1a MOBEPHYTa KHKU3Y. PacnopHoe KoJibLo
[AOJIKHO 6bITb CBEPXY Ha pe3bboBOM WTHUDTE.

Tenepb NpoaeHbTe pe3b60BOM WTUDT CHM3Y BBEPX Yepe3 OCHOBaHMe
TpeHoru 1 BaBuMHbTE C-06pasHbii 3axKuM (A) B yraybneHue (B)
pe3b60BOro WTHdTa.

3aKpen/ieHMe MOHTMPOBKM Ha TpeHore. MoCcTaBbTe MOHTMPOBKY CBEPXY
TpeHoru. Y6eamTech, YTo BbICTYN TPEHOrM HAXOAUTCA MEXKAY BUHTaMM
HaCTPOMKM asuMyTa. s 3TOro cHayana ocnabbTe asuMyTasibHble
BMHTbI TaK, YTO6bI A/1A BbICTYNa XBaTM/I0 MecTa. [locTaBbTe
MOHTMPOBKY CBEPXY TPEHOMM TaK, YTO6bI BbICTYMAOLIMMI LMAMHAP

B €e OCHOBaHMM Monan B OTBEPCTUE B LIEHTPE OCHOBAHMA TPEHOTY,

a 3aTeM 3aKpenuTe ee Ha MecTe LieHTPasIbHbIM BUHTOM. 3aTAHUTE BUHT
PYKOM [10 yropa.

3aKpenJsieHme npoTuBoBeca Ha pblyare. HageHbTe oCHOBaHMWE pblyara
NpOTMBOBECA Ha pe3b60OBOM KOHEL| pblyara M HaBMHTUTE ero Ha pblyar
npoTMBoBeca. 3aTeM BKpPYTMTE MX 06a B pe3bby Ha OCHOBaHMM OCM
CKJ/IOHEHMS M BKPYTUTE pblvar B OCHOBAHME MPOTUB YaCOBOM CTPEJIKM.
Ecan Bbl nocMoTpUTE Yepes 60/bLloe OTBEPCTUE B NPOTUMBOBECE,

Bbl YBMAMTE 6ONIT, 3aKpbiBalolMM oTBepcTHe. Cerka nepesBuHbTe
NPOTMBOBEC, YTOGLI OH MCYE3 B OTBEPCTMM, M OTKPOMTE OTBEPCTHE.
Ecan 3TOro He Npom30LW/10, OCTOPOXKHO 0C/1abbTe BMHT NPOTUBOBECA
TaK, 4TOObl 60T Havan ABuraTbCa. CHUMUTE C pblyara 3alMTHYH
KPbILLKY, KPEMKO AEPXKMTE NPOTUBOBEC U NEpPeSBMHbTE €ro B CEpeanHy
pblyara. 3aTaHWUTE KpeneXHbli BUHT NPOTUBOBECA U MOCTaBbTe
3aLUMTHYH KPbILWKY Ha MeCTO.

MPUMEYAHME: ecniv npoTMBOBEC HAYHET CKOJIb3MTb, 3alLMTHAA KPbILLKa
YAEPXKMT ero oT COCKasb3blBaHMA C pblyara. Bcerga HageBanTe
3aLUMTHYIO KPbILWKY, KOrja npoTMBOBEC HAaXOAMTCA Ha pblyare
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YCTaHOBKaA LUMPOThI. YCTAaHOBMUTb WIMPOTY JIErye, ec/in caenatb 310 40
YCTAHOBKM ONTUYECKOM Tpy6bl. HanauTe LWKany Bbi6opa WUPOThI.
YuTuTe, YTO HaZ LIKA/IOM HA MOHTUPOBKE HAXOAMTCA TPEYroJibHbIM
yKasaTeslb. ITOT yKa3aTe/lb He 3ahMKCMPOBaH, a NepeABMraeTcs
BMECTE C ABUKEHUEM MOHTUPOBKM.

OnpegenvTe WMPOTY Ballero MeCToHaxoXaeH1sA. MOXHO NoCMoTpeTb
CMMCOK WMPOT MM B atnace. MNepeaBuHbTe T-06pasHble BUHTbI
peryMpoBKM LUMPOTbI, YTOObI CABUHYTb MOHTUMPOBKY 0 TEX Mop, NoKa
yKasaTte/lb He BCTaHeT Ha Bally LwuMpoTy. /Ba T-o6pa3HbiX BUHTa
(TonbKo Mogenr MON2) pa6oTatoT No NpUHUMMY “TAHU-TONIKAM": Koraa
3aTArMBaeTe 0AMH, ocnabbte ApyroM. Korga ykasatesib NoKaxkeT Bally
LUIMPOTY, 3aTAHUTE 06a BUHTA TaK, YTOOblI OHM COMPUKOCHYIMCb

C MOHTMPOBKOM. Y Mogenert MON1 oauH BMHT, OH paboTaeT Nno ToMy
e NpuHUMNY. YCTaHOBUTE TENIECKONM TaK, YTOObl HOXKa TPEHOT !,
OTMEYeHHas 3Be3/104KOM, 6blsia NMoBepHYTa K ceBepy (B HOXKHOM
noayLapun - K 1ry).

MNpuKpennTe pamy K MOHTUPOBKE (MOAEeNN aXxpoOMaTUYECKMX
pedpaKTOpoB U Teneckonos-pedekTopoB HbloToHa). BbiHbTE
ONTMYECKYIO TPYGY M3 pambl M BABMHLTE pamy B KpeEMexHblIi Mnas.
3aKpyr/ieHHoe OCHOBAHME pambl AO/IKHO BCTaTb B 3aKPYr/IEHHYH YacTb
nasa MOHTMPOBKM. 3aTeM 3aTAHUTE 6e3 yCUaMA pyuKy MKcaumm pambl
M AOMNOJIHUTE/IbHYIO CTOMOPHYIO PYYKY. YCTaHOBMUTE ONTHMYECKYIO TPYOY.
OTBUHTMTE pYy4YKM (DUKCALMM KOJIEL, PaMbl M PACKPOMTE KoJbLa.
HazexxHo yaep:umBas onTUYECKYHO Tpyby, pasMeCcTUTE ee B KoJibLiax
pambl TaK, YTOGbl ee cepeauHa NpUXoAmIacb NPUMEPHO B LIEHTP
MoZynsA Kosel, pambl. HauenbTe Tpy6y Tak, YTo6bl ee nepesHMi KoHel,
(C HaZeToM Mble3alMTHOM KpPbILLKOM) Gbl/1 OPUEHTUPOBAH KaK
MoKa3aHO Ha pUCYHKe B Hayasle pyKOBOACTBA. 3aTeM 3aKpoMTe KoJibla
BOKPYI ONTUYecKoM Tpy6bl. Cnerka ocnabbTte pyyku duKcaumm Konel
pambl TaK, YTOGbl OHA HAZEKHO yAEep:KMBaslaCb HA MECTE BO BpeEMS
6anaHCUpPOBKU.

MpUKpenuTe KpoHLWTEeMH McKaTens. CHUMUTE FralKku C BUHTOB
KPOHLUTEMHA MCcKaTenA. MpoaeHbTe BUHTbI B OTBEPCTMS KPOHLLUTEMHA
uckatens. MNoctaBbTe raMku Ha MECTO M 3aTAHMTE 6e3 yCuaus.
YcTaHoBUTe Tpy6y McKaTens. OTKPYTUTE KONIMMALMOHHBIE BUHTbI
MCKaTens 1 BABUHbTE TPYy6Y MCKATeNs B KPOHLUTEMH. 3aTAHUTE
KOJUIMMALMOHHbIE BUHTbI 6€3 yCuams.

BcTtaBbTe okyAp. CHUMMTE MblNE3aALMTHYH KPbILWKY C AeprKaTens
OKynsipa Ha Mozyie (POKYCUPOBLUMKA. YOepUTE MblAe3alUTHYIO KPbILLKY
B yT/1Ap M HageHbTe ee 06paTHO NOC/Ie OKOHYaHUA paboTbl. BaBMHbTE
ZMaroHanbHyt0 NpM3My B ZieprKaTesib U 3aTAHUTE BMHTbI 6€3 YyCUIUA
(TONIbKO ANs axpomaTUyeckux pednektopos). OTKpYTUTE BUHTbI
OKy/1ipa M BCTaBbTe MOCTAB/ISAEMbIM B KOMIJIEKTE 25-MM OKYAsp

B AeprKaTesib OKyapa. 3aTAHUTE BMHTbI AeprKaTens 6e3 ycuaums,

4TO6bI 3aKPEMUTL OKY/AP Ha MecTe.

(B BRESSER
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OcnabuB pyyYkM MKCaLMM TPEHOT M, OTPErYIMPYHITE ee BbICOTY.
BbITAHWUTE BbIABMKHYIO BHYTPEHHIO YaCTb KaXKA0M HOXKM Ha HYKHYHO
JJIMHY, 3aTeM 3aTAHMTE pYYKM dUKcaumm. BbicoTa TpeHoru AosixkHa
obecneymBaTb yA06CTBO HabAAEHMA.

CBeToaMoAHas BU3MPHAsA CeTKa MoJIAPHOro BblpaBHMBaHMSA paboTaeT
OT ABYX 6aTapeekK A/1s 4YacoB. M3Haya/lbHO MeXAY 3TMMM 6aTaperKamu
NpoJioXKeHa NaCcTUKOBasA NIeHKa, NpeAoXpaHsaioLas Mx ot
paspsikeHus. MoMHUTE: eCcn CBeTOAMOAHAA BU3MPHas CEeTKa

He UCMo/ib3yeTcs, NOACBETKY HAZ0 BbIK/OUYMTD.

BanchmpOBKa T€J/1eCKOorlla

YTO6bI TENECKON NMPOYHO CTOAJ HA TPEHOre U MJIaBHO NepesBuraics,
ero HaZo cbanaHcMpoBaTb. YTOObI 3TO Caenatb, ocnabbte pUKCaTOp
OCM NPSMOro BoCcXoXAeHUs. Tenepb TeNecKon MoXKeT NoBOpPayMBaTbCs
BOKPYI OCM MPSAMOro BOCXOXAeHUA. Janee Bbl TaKxKe ociabute
m1KcaTop 0CU CKNIOHEHMA. TeNeckon CMOXKET NOBOpaYMBaTbCA BOKPYT
OCH CKNOHeHMA. Teneckon B OCHOBHOM M ABUraeTCA OTHOCUMTE/IbHO
3TUX ABYX OCEM, OAHOBPEMEHHO MM MO OTAENbHOCTH. MocTapanTech
OCBOMTb 3T ABa pMKcaTopa U NpoBepbTe, KaK Tesieckon
nepesBUraeTcsi OTHOCMTENIbHO KayKAoM OCH.

YT106bI NMPOBECTM TOHKYIO H6aNlAHCMPOBKY Te/leCKona, BbINOJIHUTE
c/leflylolLyio NpoLeaypy: KpenKo yAeprKMBalTe OnTUYECKYIo Tpyo6y,
YTOObI €e He Havasio packaymBaTb, 0CnabbTe PUKCATOP OCU MPAMOro
BOCXOX/JEHUSA M BpallaMTe TEJIECKOM, MOKa pblyar NpoTMBOBECA

He 3aMMeT napan/iesibHoe 3em/ie (FOpM30HTA/IbHOE) MOJIoKEHME.
OcnabbTe py4Ky MKcaumm NpoTUBOBECA U CABUIaMTE NPOTMBOBEC
BZOJIb pblyara Ao Tex Nop, NoKa TeNecKon He NpMAeT B paBHOBECHE
M He nepecTaHeT CKNOHATbCA HM B KaKyl CTOPOHY. 3aTeM 3aTaHuTE
PYYKY (PMKCauMmM NpoTUBOBECA, YTOObI 3aKPEMUTb €ro B AaHHOM
MOJIOXKEHUM.

3aTaHMTe UKCATOP OCKM MPAMOro BOCXOXAEHUA M 0C/labbTe (mKcaTop
OCM CKJIOHEHMA. Tenepb TeNeckon MoXKeT CBO60AHO NepeaBUraTbCs
OTHOCHTE/IbHO OCU CKIOHEHMA. OcnabbTe pyYku dUKCaLMM Kosel paMbl
TaK, 4Tobbl Tpyba IErKO CKO/Ib3M/1a B KOJIbLaX Briepes M Hasag,.
CapuranTe Tpy6y B KOJibLiaX paMbl 10 TeX NMop, NoKa TeNecKon

He NpMAET B paBHOBECHE M HE NepecTaHeT CKAOHATLCA HU B KaKyHo
cTopoHy. CHOBa 3aTAHWUTE (PMKCATOP OCH CKIIOHEHMS.

Tenepb Tenieckon npasuibHO c6anaHCMPOBaH OTHOCHUTE/IbHO 06EeMX
ocei. CneaytolWwmi War - BblpaBHMBaHUE MCKATENA.



( KonnumaunoHHble BUHTBI OKyJ'IFlp )

BblpaBHMBaHME UCKaTENA

LLnpokoe none 3peHnsa UCKaTensa Teneckona obecneynsaeTt 6onee
Nnerkoe HabnaeHWe 0O0bEKTOB, YeM OKYJIAAp TeslecKona, noJsie 3peHna
KOTOPOro HAMHOrO0 ye. YTo6bl UCKaTeb MPUHOCKUI MOb3Y, ero
cnesyeT BbIPOBHATb OTHOCUTE/IbHO TeslecKona TaK, YTobbl M MCKaTesb,
M onTMYeckasa Tpyba Teneckona 6bliM Hanpas/ieHbl HA OAHY M Ty Ke
TOYKY 3Be3JHOro Heba. BbipaBHMBaHWE MO3BO/IAET Jierye HaxoAmTb
06beKTbl. CHavyana nosuLUMOHUPYMTE 06BEKT B LUMPOKOO630PHOM
UcKaTesie, 3aTeM pacCMaTpMBaMTeE ero feTasiv B OKYNsp Teneckona.
Kak 6 x 30 MM, Tak 1 8 x 50 MM OKYy1Aipbl BbIPaBHUBAKOTCA OMHAKOBbIM
CNOCOGOM.

[epxatenb

CHUMMTE C UCKATENA U OMTUYECKOM TPY6bI NbLIE3ALLUTHBIE KPbILWKM.
BcTtaBbTe 25-MM OKYJIAp Masioro yBe/IMYEHUA B AeprKaTeslb OKyiApa
Ha MojyJie TeflecKona, eCaun He caenann 370 paHble. CMOTpUTe Yepes
OKY/IAIp MCKATesIsl Ha 0GBEKT, PACMO/IOKEHHbIM HA pacCTOSHUM

He meHee 800 m ot Bac (CoBeT: 3TO npolye caenatb, BbIHYB TPyoOy
UCKaTtens us aepkartens). ECiv yaaneHHbIn 06bEKT He B OKyce,
rnoBopayMBaimTe KoJ/bLo (hUKcaumu oKyca NPOTMB YaCcOBOM CTPEJIKM,
YTO6bI 0CBOGOAUTL NEPEHMIA KOPNYC MCKaTeNs. BpawlarTte nepeaHmi
; KOpMyc 0 TeX Mop, NoKa He noimaeTe OKYC, a 3aTeM 3aTAHUTE

\_ ) Ko/bLO duKcaunm dokyca. OcnabbTe MKCaTop OCU NPAMOro
BOCXOXAEHMA M (PMKCATOP OCK CKJIOHEHMA TaK, YTOObI Tesieckon
CBOGO/IHO Nepemelllaica 0THOCUTEIbHO 06eux ocel. 3aTem HalesbTe
Te/IeCKON Ha BbICOKMM, YETKMIM M HEMOABUKHbIM Ha3eMHbIM 06BHEKT
(Bepx TenedoHHOro cTon6a M T.M.), PacrosoXKEHHbIN He BMKE YEM
KonnumaumoHHele BUHTEI B 300 M OT Bac, 1 LEHTPUPYMTE OGBLEKT B OKY/Isipe TeslecKona.

/ \ Okynsip CoKycmpyiTe M306parKkeHms, NoBopaUmBas pyukM HOKYCUPOBKM.

] 3aTaHMTE DUKCATOPbl OCEM NMPAMOro BOCXOXKAEHMA M CKJIOHEHUS.

Inags B MCKaTeslb, OCNABGNANTE MM 3aTATMBAMTE (KaK HYXKHO) OAuH
WIN HECKOJIbKO KOJIJIMMALMOHHbBIX BUHTOB MCKaTeNs 4O TeX MNop noka
4 [ilepxarens npuuen He 6yJeT TOYHO LEHTPMPOBAH Ha OGbEKTE, KOTOPbIM Bbl

M
S i npeZBapuTe/IbHO LLEHTPUPOBa/IM B OKYJiApe Tesieckona. Tenepb
(N J Te/IeCKon roToB K NPoBeAeHMI0 HabII0AEHUNA.

MpoBepbTe BbipaBHMBaHME Ha HEGECHOM 06BEKTE, HANpUMeEp APKOM
3Be3ze Man JlyHe, U Npm HeO6XOAMMOCTHM UCNpaBbTe BblpaBHUBAHME.
Mocne npoBefeHUA BbipaBHMBAHMA 06BEKTDI, MOMMaHHbIE CHavala
LUIMPOKOOG30PHBLIM MCKATENIEM, TaKKe NOSABATCA U B OKY/iSipe
Teneckona.

(B BRESSER
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Bbi6bop oKynapa

OKynsp TeNleckona yBeMunBaeT u3obparkeHme B ONTUYECKOM Tpy6e.
Y Kaxoro okynsapa ectb cBoe (HOKYCHOe pacCTosiH1E, BblpaxKeHHoe
B MUAIMMETpax. YeM MeHbLe POKyCHOe pacCcTosHUE, TEM CUJIbHEE
yBenun4yeHue. Hanpumep: y okyasapa ¢ oKyCHbIM pacCToAHUMEM 9 MM
yBeJIMYEHME BbIle, YEM Y OKYIipa C POKYCHbIM PaCcCTOAHUEM 25 MM.
Teneckon noctaenAeTcsa ¢ 25-MM okynsapom Plossl, KoTopbil gaeT
LUMPOKOe, YA06HOE Nojie 3peHUs M BbICOKOE pa3pelleHue
M306pakeHums.

OKynsipbl Masioro ycuaeH1sa obecrneymBatoT LUMPOKOE MoJie 3peHus,
APKOE BbICOKOKOHTPACTHOE M306parkeHUe 1 He JatoT r/a3am yCcTaBaTb
BO BPEMS A0JINMX CEaHCOB Hab/itoAeHUs. YTobbl HaMTU 06BEKT, BCerga
HauMHaMTe C OKY/IApa MEHbLLIEro YCUMAEHUsA, Hanpumep 26-Mm Super
Plossl. Korga 06beKT NoMMaH M LLEHTPUPOBaH B OKY/ISIPE, Bbl MOXKETE
3axX0TeTb NEPEKIOYMTHLCA Ha OKYNAP C 60/1€€ BbICOKMM YCUEHUEM,
YTOObI YBE/IMUNTL M306paXKEHUE M pacCMaTpMBaTb €ro nogpobHee.

YcuneHue, nam yBeamuyeHre Teneckona onpegensetcsa GoKyCHbIM
paccTosHMEM TenecKona M OoKYCHbIM PacCTOAHUEM MCMOJ/Ib3YEMOro
OKyiIAipa. YTo6bl y3HaTb YCUNEHWME OKYAAPa, pasaennte hoKycHoe
paccTosHue Tesleckona Ha hOKYCHOe paccTosiHMe oKyaspa. Hanpumep:

®okycHoe paccToaHue Teneckona = 1000 Mmm
DoKyCcHOe paccTosiHWE OKyaapa = 25 MM
YBenuyerue = 1000 mm / 25 mm = 40

MoeT nm ycuneHue 6biTb CAMLKOM 60bWMM? ECIM Mbl FOBOPUM

06 ycuneHuu okynapa - aa, moxket! Camas pacnpocTpaHeHHas owmbKa
Ha4YMHaIoLLMX aCTPOHOMOB - “CBEpXyCcuieHne" Teneckona, T.e.
HepawuMoHa/IbHOE MCMOJ/Ib30BAHME BbICOKMX YBEJIMHEHUM NPU JaHHOM
anepType Teseckomna 1M UMELMXCA aTMOC(EPHBIX YC/IOBUAX.
MoMHMTE, YTO MeHbLLEe, HO 6oJiee YeTKOe M3006parKeHNE C XOPOLLMM
pa3peLueHnem ropasgo ayylle 60/blero, HoO MyTHOrO M3006parkeHMs
C MeHblUMM paspelleHmem. Ycunenmsa 6onee 200 KpaT MOXHO
NPUMEHSATb TOJIbKO MPK CaMbIX CMOKOMHbIX aTMOCEPHBIX YCI0BUAX,
KOTOpbl€ CMUJIbHO MEHSAIOTCA B T€YEHME CYTOK M B 3aBUCMMOCTHU

OT MecCTa Hab4eHUA. 3aBMXPEHUSA BO3yXa, AaXKe B ACHYIO HOYb,
MOTyT UCKa3uTb M300parkeHnA. Ecan n3obpaxkeHme pasmbiTo

M HEeYeTKO, MOCTaBbTE OKY/IAP MEHbLUEro YCUAEHUA, YTOObI MOBLICUTb
paspeLueHue.
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HabntoaeHus

Co6paB 1 cbanaHCMPOBaAB TEJIECKON, KaK OMMCaHO BbllLEe, Bbl FOTOBbI
Ha4YMHaTb HabtoAeHUA. YTobbl MPMBLIKHYTbL K paboTe Tesieckona,
HabitogalTe HaseMHble 06BEKTbI, KOTOPbIE JIEFKO HAMTU, - JOPOKHbIE
3HaKM, cBeTodopbl. A8 NoayYeHUs HaMAYULMX pe3yibTaToB
HabIt04EHUA BbINOSIHUTE CeAytoWwme AeMCTBUSA:

Ecnu Bbl XOTUTE NoOMMaTh B TEIECKOMN 06bEKT A8 HABIAEHMS,
CHavasia 0c/iabbTe (PUKCATOPbl OCH MPAMOrO BOCXOMKAEHMSA M OCU
CKNIOHeHMSA. Tenepb Te/IeCKOMN MOXET JIerKo nepemellaTbcs
OTHOCUTE/IbHO 06enx ocer. OcnabnanTe Kaxkayto oCb OTAE/IbHO

U Npo6yMTE NepemeLlath TEIECKOM. 3aTeM NOTPEHMPYMTECH

C 0[]HOBPEMEHHO 0C1abeHHbIMM hrKcaTopaMu obemnx ocer. OyeHb
BAYKHO U3YYMTb JBUMKEHME TEIECKOMNa Ha NMPaKTMKE, YTO6bI MPUBBLIKHYTh
K HEMY, TaK KaK JBUKEHME 3KBaTOpMasibHOM MOHTUPOBKMU HEJb3S
OCBOWTb MHTYMTUBHO.

Ana 06HapyKeHUs KeNaeMoro 06beKkTa UCNoJIb3yMTe BbIPOBHEHHbIN
uckatenb. Korga o6beKT LeHTPUMPOBaH B NepeKpecTbe MCKaTess,
3aTsaHUTE (DUKCATOPbI OCEM MPAMOrO BOCXOXKAEHMSA U CKIOHEHMS.

OKynspbl Masoro ycuaeH1sa obecrneymBatoT LUMPOKOE MoJie 3peHus,
APKOe BbICOKOKOHTPACTHOE U306paXKeHMe 1 He AaloT r/asamM ycTaBaTb
BO BpeMsA A0JITMX CeaHCoB HabtoaeHna. YTobbl HaboaaTb 06bEKT,
BCerfa HauMHamTe C OKy/ipa MEHbILLErO YCUIEHMA, Hanpumep 25-MmM
OKynspa, NocTaB/seMoro B KoMmnaekte. Korga o6beKkT LeHTpUpOBaH
M CHOKYCUPOBaH B OKY/ISIpe, NEPEKIIOYMTECH Ha OKYAAp C bosnee
BbICOKUM YCUJIEHUEM, YTOObI YBEIMUUTb U306paAKEHME U
paccmaTpmBaThb €ro nogpobHee.

Korza o6beKT LeHTpMpoBaH, ero MoXHO CPOKYCMpoBaTb, NMOBOpayMBas
PYYKM MexaHu3ma HOKYCUPOBKM. YUTUTE, YTO NPpM HabAAEHMM
ACTPOHOMMYECKMX OGBEKTOB MOJIE 3PEHMA HAUYMHAET MEAJIEHHO
CMeLLaTbCA B M0JIe OKyNApa. ITO ABUNKEHWME BbI3BAHO BpaLLEHMEM
3eMn BOKpYr cBoer ocU. Mpu 60bLIMX YCUNEHUAX 06BEKTLI ABUKYTCA
B NnoJie 3peHunsa 6bicTpee. ITO MOXKHO KOMMNEHCUMPOBATb pblYarom
NnpMBOAA OCK MPSAMOr0 BOCXOXAEHWUA UK (OMUMOHAIbHO) ABUraTesieM
Np1BOAA OCK MPSIMOrO BOCXOXKAEHMSA.

Ha6ntogeHue JlyHbl. HaBeamte Teneckon Ha JlyHy (yyuTtute, 4Tto JIyHy
BMAHO HEe KakAyl Houb). Ha JlyHe MOXHO YBMAETb MHOMO MHTEPECHOMO
- KpaTepbl, ropbl, IMHUMK c6poca nopogbl. Jlyylle Bcero Habwoaatb
JlyHy B nepBoi/nocieaHeNn YeTBepTn MM B cepeamHe dasbl. B 310
BpeMs COJIHEYHbIM CBET NaJaeT Ha NOBEepPXHOCTb JlyHbl NMOA Yr/IOM, UYTO
[06aBNAET BMAY ry6MHbI. Y NOSHOM JIyHbl HE BUAHO TEHEN, MO3TOMY
C/IMLLIKOM SIpKasi MOBEPXHOCTb BbIFIAAMT MJIOCKOM M [OBOJIBHO
HeuHTepecHoM. Mpu HabAeHMMU JyHbl MOXKHO MCMOJ/Ib30BaThb JIYHHbIN
GUNbTP HEMTPaNbHOM NAOTHOCTM. OH He TOJIbKO YOMpaeT 6JIMKM,

HO M MOBBILIAET KOHTPACTHOCTb M306parKEHMS.

(B BRESSER'
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YcTaHOBKa MOJIAPHOro
NOJIOXKEHMA

YCTaHOBMTE MOHTMPOBKY POBHO - €CJIM HY}HO, OTPEry/IMPYITE BbICOTY
HOXeK TpeHorn. OcnabbTe MKCATOp OCH MPSAMOrO BOCXOXKAEHMS.
Bpaluarite Moayb ONTUYECKOM TPY6bl, MOKa pblyar NpoTUMBOBECA

He Gy/leT NoKasblBaTb MPAMO BHU3 HaZ MOHTUMPOBKOM.

YcTaHOBWUTE TenecKon Tak, YToObl HOXKKa TPEHOr1, OTMeYeHHas
3BE3J04KOM, 6blsia MOBEpHyTa K ceBepy (B KOXKHOM MoJyLapuu -

K tory). Onyctmute uKCaTop OCU CKIIOHEHMA C TPEHOMM TaK, YTOObI
OMTUYECKYI TPY6BY MOXKHO 6bl10 BpallaTb. BpawaiTe ontMyeckyto
TPyby, MOKa OHa He yKaxkeT Ha ceBep (B KOXKHOM MosyLuapmu - Ha tor).
Tenepb 3ataHuTe mKcaTop. Haramte MonspHyto (CeBepHyto) 3834y,
€CJIM HY}KHO, YTOObl TOYHO CMOTpPeTb Ha cesep (B HOXKHOM nosywapum -
OKTaHT).

OnpeaenuTe WKMPOTY BaLLEr0 MECTOHAXOXAEHMA, eC/u eLle

He caenanu 3toro. C nomolubto T-06pa3HbIX BUHTOB PeEryIMpOBKU
LUIMPOTbI HAK/IOHMTE MOHTUPOBKY TeJIecKomna Tak, 4YTobbl CTpesiKa
yKasblBasia Ha NPaBW/IbHYIO LUMPOTY Ballero MeCTOHaXoXAeHMs
Ha LUKase WMpoT.

Ecam 3T1 waru BbINOJIHEHbI C Pa3yMHOM TOYHOCTbIO, TENECKON
JI0CTATO4YHO XOPOLLO BbIpOBHEH Ha MonspHyto 3B€34Y, M Bbl MOXKETE
HauMHaTb HabaaeHus. Korga MOHTMPOBKA BbICTaB/IEHA B MOSPHOE
MoJIOKEHME, KaK OMMCAHO Bbllle, Yro/l LWKMPOTbl 60/1blle HEe HAJ0
peryMpoBaTtb, MoKa Bbl HE NMEepPeEMECTUTECH B APYryto reorpadmyeckyto
TOYKY (C APYroM WMpOTOM).

MouTh Ans Bcex TpeboBaHWIM aCTPOHOMMYECKOrO Hab Il AeHUS
ZIOCTaTO4YHO NPUBN3UTENIBHOM HACTPOMKM WIMPOThI TENIECKONA U APYTrmX
YCTaHOBOK. He yzensiTe CMWKOM MHOrO BHUMAHUS TOYHOMY
BbICTAB/IEHMIO MOJIAPHOMO MOJIOXKEHWUSA TeNEeCKona, 3TO CHU3MT
YZI0BOJIbCTBME OT MCMOJIb30BAHWUSA 3TOr0 YCTPOMCTBA.



O6cnyxmnBaHMe U yxoa

Mocsie MHTEPECHOro U YCMELLHOro HabIAEHWS CesyeT XPaHUTb
TEe/IECKON B CYXOM M XOPOLLO MPOBETPMBAEMOM MeCTE. Y HEKOTOPbIX
TE/IECKOMNOB TPEHOTY U MOHTUPOBKY JIEMKO CHATb. [pM 3TOM HACTPOMKM
MOHTMPOBKM HE COBbIOTCA.

He 3abyabTe HageTb Ha TPy6y M Ha coeAMHEHME OKyAApa
NblNe3almTHbIE KPbIWKKU. TakxKe cneayeT yopaTb BCE OKYAAPbI
M ONTUYECKME NPUCNOCOBEHMA B COOTBETCTBYIOLWME DYTAAPDI.

COBET: BbinpamnsatoLiaa IMH3a He peKoMeHayeTca Ans
ACTPOHOMMYECKUX HabBIIoAeHUA. Ucnonb3ymTe AN HUX TONIbKO
JAMaroHasibHoe 3epKasio, a BbINMPAMIAIOLWYIO JIMH3Y - AN1A Hab4eHNS
naHgwadToB.

Baw Teneckon - cBepX4yBCTBMTE/IbHbIN NpU60opP. Mo3TOMY OH

He [I0/I)KEeH KOHTaKTMPOBaTb C Mbl/blo MM Bnarol. CTapanTech

He KacaTbCs JIMH3bl 06bEKTMBA NMasibllamMm. ECM, HecMoTps Ha yxoJ,

Ha TeJlecKone CKonmaach rpAsb MM MNbliib, CHaYana yaaamTe ee MArKoM
LLIETOYKOM.

3aTeM NpoTpUTE rPA3HOE MECTO MArKOM HETKaHOM casipeTKOM.
OTneyaTku NasbLEB /yylle BCEro yAaNATCA C ONTUYECKMX
NoBEPXHOCTEN HETKAHOM MArKoM candeTKoM, npeaBapmTe/ibHO Cerka
CMOYEHHOM cnmpToM. Ellie Nyylle MCnonb3oBaTh CKaTblM BO3AYX.

Ecam nbinb 1AM BNara nonasam BHYTPb TeECKONa, He MbiTaMTech y6paTth
MX CAaMOCTOSITE/IbHO, @ 06paTUTECh K MECTHOMY CMeLMamcTy

WM K BalleMy Aunepy.

He npotupaiTe onTMKy Tesieckona C/MLLKOM 4YacTo. Bbl MoxeTe
noBpeanTb NMoKpbiTMA. ECcam rpasb nonana BHYTpb Te/slecKona,
He MbiTalMTecb y6paTh ee caMM, a 06paTUTECH K CBOEMY AMIEPY
WJIM B CEPBMCHbIN LEHTP B BalleW CTpaHe.

(B BRESSER
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BbipaBHMBaHMeE (KOoNMMaUMA)

Bce HbtoToHOBCKME (pedpakTopaM KOI/IMMaLMA He HyXKHa) TeJIeCKOorbl
Bressner Messier noctaBasTcA ¢ NpeABapUTE/IbHO NPOBEAEHHOM
KOJIZIMMaLMeEN, 1, BOSMOXKHO, BaM He NOHaJ06M1TCA HacTpauBaTb
ONTUKY Nepej HabnwaeHnAMU. OfHaKo, ec/iv Npu JoCTaBKe

C TeNecKonom rpy6o obpatianmcb, caegyeT NPOBECTU KOIMMALMIO
OMTMYECKOM CMCTEMBI 3aHOBO. B nto6om cnyvae, npouesypa
KOJUIMMaLMKN HECNIOXKHA.

M3-3a "6bicTporo” f/5 oTHOCMTENbHOrO (DOKYCHOIO PacCTOSHUSA
NnepBMYHOrO 3epKasia npoueaypa Koaammauuun Teneckonos LMmara-
HbloTOHa cnerka oT/iM4aeTca OT KOJ/IMMaLMK ApyrmMx TeNeCKonoB-
pednekTopoB HbtoToHa. B 06bIYHbIX pednekTopax HbtoToHa ¢ 6onee
TPaAMUMOHHBIMM (T.e. 6onee A/IMHHBIMU) OTHOCUTE/IbHbIMM (DOKYCHBIMM
paccToAHMAMM NpU B3rnage B Tpyoy POKYyCUPOBLUMKA (6e3 OKynsapa

B (DOKYCUPOBLLMKE) M300parKeHMA B AUAroHa/IbHOM 3epKaie,
nepBUYHOM 3epKasie, Tpybe (DOKyCUMpPOBLUMKA M I1a3y HabaaaTens
LleHTPMPOBaHbl OTHOCUTENbHO Apyr Apyra. OfHaKo Npy KOPOTKOM
OTHOCHTEIbHOM (DOKYCHOM PacCTOAHWM NEPBMYHOrO 3epKasa
Teneckona HbloToHa NpaBu/bHaA KOAMMaUus TpebyeT, YTobbl
AMaroHanbHoe 3epKasio OblJI0 CMELLEHO B ABYX HanpaBsieHuaAx: (1) oT
OKYCHpOBLLMKA U (2) K NEPBUYHOMY 3epKasly, Ha paBHOM PacCTOAHWM
0T 060MX. ITO CMELLEHWE COCTaBASAET NPUMEPHO 5 MM B KaxA0M
HanpaB/IeHUU. YUTUTE, YTO CMeLLEeHUe NpeaBaprTe/IbHO OblIO CAeNaHo
Ha 3aBoJe [0 MOCTaBKM Tesieckona. Bam TonbKo cnefyet ybeamntbes,
YTO TesIeCKon BO BpeMA AOCTaBKM HE TPACCA U KONIMMaLUA He
CMECTU/IACb, U BbINOJHUTb (PUHA/IbHYIO HACTPOMKY.

YT106bI NPOBEPUTL U, MPU HEOBXOAMMOCTH, NPOBECTM ONTUYECKYHO
KOJIIMMaLMIO, BbINOJIHUTE CAefyloLime WwarK: Habiodas yepes
(hoKYCHPOBLLMK, OPUEHTUPYIMTE MOJIOKEHME TeNa TaK, YTobbI
nepBUYHOE 3epKasio TeslecKona HaxoAm/1oCh crnpasa OT Bac,

a OKOHYaHWe KOppPEeKTUPYIoLLel NJIoWajKu - CeBa OT Bac.
JnaroHanbHoe 3epKasio 6yZeT LeHTPMPOBAHO KaK MoKasaHo (2).
Ec/M OHO He LUeHTPUPOBAHO. OTPErYIUPYITE 4 KONIMMALMOHHBIX BUHTA
Ha N/JIaCTMKOBOM KOpMyce AMaroHasibHoro 3epkasa. Ecnun otpaxeHue
B NepBUYHOM 3epKasie (3, puc. 31a) He LEeHTPMPOBAHO Ha MOBEPXHOCTH
[MaroHasIbHOro 3epkKasa, OTperymMpymTe 4 KOIMMaUMOHHbIX BUHTA
Ha NJ1aCTMKOBOM KOpMyCe AMaroHasibHOro 3epKasia Tak, 4Tobbl
LeHTpupoBaTb oTpaxkeHue. Kak onucaHo Bbiwe, 4 KONJIMMaLMOHHbIX
BMHTa Ha NJIACTMKOBOM KOpMyce AMaroHalbHOro 3epKasnia
MCMNOb3YTCA BO BpEMA NpoLeaypbl KONMMaLUMM ANA ABYX pasHbIX
HacTpoekK. He TaHMTe 4 KO/IMMALMOHHbIX BUHTA C CUJIOM

M HEe NoBOpayYMBaMTe HMKAKOM BMHT 6osiee Yem Ha 2 NoJiHbIX 060poTa
NPOTMB YACOBOM CTPEJIKM (T.€. B HarpaB/eHUM oc/abieHns BUHTOB);
B NPOTUBHOM C/Nly4ae AMaroHaibHOE 3epKaio MOXKET BbINacTb M3
ZJepatens. Y4TuTe, YTo HaCTPOMKM AMAroHaslbHOrO 3epKasia O4YeHb
YyBCTBUTE/IbHbI. [TOBOPOT KOJI/IMMALMOHHOIO BMHTA HA M0/1060poTa
CYLLIECTBEHHO B/MAET Ha KOJ/IMMALMIO.
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e OTpaxeHue BO BTOPUYHOM 3epKarne
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BropuyHoe 3epkano
OTpakeHue B NEPBUYHOM 3epKane

OTpaxeHue B rnase Habnoaatens
3axuMbl NEPBUYHOTO 3epkarna

Ec/M oTpaxeHue B iMaroHa/lbHOM 3epKasie He LeHTPUMPOBaHO
C OTparKeHMEM B NMEPBMYHOM 3epKasie, OTperyMpymre 3 BUHTa
Ha 3aJHel NOBEPXHOCTM KOpryca NepBUMYHOro 3epKana.

MPUMEYAHME: Ha Koprnyce nepBMYHOro 3epKasia pacrnosioXeHo

6 BUHTOB. Tpu pUDNEHBIX - KONIMMALMOHHbIE BUHTbI, a 3 MalleHbKMX
BMHTa-6apallKa - CTOMOPHble BUHTbI. CTOMOPHbIE BMHTbI CriegyeT
c/ierka ocnabuTtb, YTOObI peryinMpoBaTtb KOAJIMMaLMOHHbIE BUHTbI.
MpobyiTe, NMoKa He HayYMTeChb YyBCTBOBATb, KAKOWM KOJLIMMALIMOHHbIM
BMHT MOBEPHYTb, YTOObI U3MEHNTbL M30OPaXKEHUE HYXKHbIM 0OPa30oM.
MpoBeamMTe TECTMPOBaHME MO 3BE34E, YTOObI yOeanTLCA B TOYHOCTH
BbIMOJIHEHUA WaroB. Mcnonb3ys 25-MM OKynap, HaBeauTe TenecKon
Ha YMEPEHHO SIpKYIo 3Be3y (BTOPOM MM TpeTbeM BeIMUMHBI)

U LEHTPUPYMTE U306paXKeHMe B NoJsie 3peHms Teseckona. MeaneHHo
HaBoauTe 1 y6upaiTe oKyc, NnoKka He YBUAUTE HECKOJIbKO JUCKOB,
OKPpY>KatoLmxX LeHTp 3Be3/bl. ECauM warn BbiNno/HEHbI NpaBM/IbHO,

Bbl YBUAMTE KOHLEHTPUYECKME (LEHTPMPOBAHHbIE OTHOCUTESIbHO ApYr
Apyra) Kpyru. MNpy HenpaBMAbHOM KOJIIMMaLMKM nosydaTcs
NPOAOAroBaTble MK BbITAHYTbIE Kpyru. OTperyampyiTe 3 BUHTa

Ha Kopnyce nepBMYHOro 3epKasia TaK, YToObl Kpyrm cTaam
KOHLIEHTPUYECKUMM.

Bkpatue, 4 KoNIMMaLMOHHbIX BUHTA Ha NJIAaCTMKOBOM Kopryce
[MaroHa/IbHOro 3epKasia M3MEHSIIOT HaKJ/I0H BTOPMYHOIO 3epKasa Tak,
YTO OHO MPaBM/IbHO LEHTPUPYETCA B BbIABUMKHOM YacCTH TpY6bl
(boKycHpoBLLMKa, a NepBMYHOE 3ePKasio LLEHTPMPOBaHO, EC/IM CMOTPETb
B (DOKYCMPOBLUMK. TpH KOJJIMMALMOHHBIX BUHTA Ha NEPBUYHOM 3epKase
MEHSAIOT HaKJ/IOH MEPBMYHOr0 3epKasia TaK, YTo OHO OTpakaeT CBET
NPSMO B LEHTP BbIABMKHOM YacTu Tpy6bl.

MprMeYaHue KacaTeibHO NMPOBEPKM BCMbILLKOM: €C/iv (POHAPUKOM
WU APYFUM UCTOYHUKOM CM/IbHOTO CBETa NOCBETUTH B TPY6Y
TeNeckona, B 3aBUCMMOCTM OT JIMHUM B3rnsaaa HabaoaaTens 1 yria
CBETa MOXHO YBMAETb LIapanmuHbl, TEMHbIE MW APKME MATHA MU
NpPOCTO HEPOBHOE MOKPbITUE, YTO CO3AaET BNeYaT/eHME HU3KOro
KayecTBa ONTMKMU. ITU AedeKTbl BUAHbI TO/IbKO KOrAa MHTEHCUBHbIN
CBET NaJaeT Ha JIMH3bl U/IM OTPANKAETCA OT 3e€pKas, M UX MOXKHO BMAETb
B J1I060M BbICOKOKAY€CTBEHHOM ONTMYECKOM CUCTEME, B TOM YMC/Ie
M B TMraHTCKMX MCCNeA0BaTENbCKMX Teneckonax. 06 onTMYecKom
KayecTBe TeJiecKona HeJb3si CyAuTb Mo 3TOMY TECTy; HacTosllee
TECTUPOBAHME KAa4yeCTBa ONTUKM MOMKHO BbIMOJIHUTb TOJIbKO

MpM TIATENIbHOM TECTMPOBAHUM Ha 3BE3Y.

(B BRESSER
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KoopanHaTbl HEGECHbIX TEN

Jnsa ycnewHoro oTcnexuBaHusa He6eCHbIX TeN MOHTUPOBKY TeslecKona
cnepyeT BbIpOBHATL HA HEGECHbIM Notoc. Mpu 3TOM 0CH MOHTMPOBKM
OPMEHTMPYIOT TaK, YTO6bl OHM COOTBETCTBOBAJIM HEGECHOM cdepe.
Ec/u Bbl XOTMTE BbIPOBHATb MOHTMPOBKY Ha HEGECHbIM MOJIC, Bam
HY}KHO 3HaTb, KaK onpeaesiMTb MECTOHAXOXAeHUe 06beKTa B Hebe,
KOrZa OH HenpepbIBHO ABUraeTcs Nno HebecHoM cdepe.

CrcTtemMa HebeCHbIX KoopAMHAT pUcyeT Boobparkaemyto cdepy,
OKPY:KaloLLyto 3eM/1l0, B KOTOPOM pacnosioxKeHbl 3Be3/pbl. ITa CMCTEMA
noJo6Ha cMCTEME WMPOT U JOArOT Ha KapTax MOBEPXHOCTU 3eMAM.
Ha KapTax 3eM/iM IMHUKM JONroTbl NpoBOAATCA MeXKay CeBepHbIM

1 HOXKHbIM NoOCaMM, a IMHUA LUMPOTbI - B HaNpaBJ/IEHWMM C BOCTOKa
Ha 3anaj, napasiesbHo 3KBaTopy 3emun. NoJ06HbIM e 06pa3om
NpoBOAATCA BOOGPaXKaeMble JIMHUM LUMPOTbI U AOArOTbl AN HEGECHOM
cdepbl. ITU IMHMMU M3BECTHbI KaK "MpAMOe BOCXOXKaeHue"

M "CK/IOHEHMe".

KapTa 3Be3gHoro Heba MMeeT ABa MoJtoCa M 3KBATOP, KaK U KapTa
3emnu. Montocbl 3TOM KOOPAMHATHOM CUCTEMBI ONpeaensaTCa KaK ABe
TOYKM, rae CeBepHbin M KXKHbIM NOMOCHI 3eM/IU (T.e. 0Cb 3eM/n),
NPOAOJ/IKEHHbIE B GECKOHEYHOCTb, NepeceKkyT HebecHyto cdepy. Taknm
o6pa3om, CeBepHbI HEGECHbIM MOJIOC - TOUYKa He6a, rae NpoAo/iKeHue
CeBepHoro noJitoca 3em/M nepecekaeTcs ¢ HeGecHoM cchepoi.
CeBepHas 3Be3aa ([MonAapHasa 3Be34a) pacnosioxKeHa oYeHb 6/IM3K0

K CeBepHOMY HebecHoMy nostocy. HebecHbiM 3KBaTop ABSETCA
npoeKuUMen 3KkBaTopa 3eMn Ha HebecHyto cdepy. Tak ke, Kak

no AO/Ir0TE U LUMPOTE MOXKHO ONpeaeIMTb MeCTOMNO/I0KEHUE 06 bEKTA
Ha MOBEPXHOCTM 3EMJIM, HEGECHDBIM 06BEKT MOXKHO ONpeaesmTb

no KoopAMHaTam NPSMOro BOCXOXKAEHMA M CKIOHEHMSA. Hanpumep:
KoopAauHathbl Jloc-AHaxkeneca, KanndopHus, paBHbl +34° LWUMPOTbI U
118° ponroTbl, a KoopamHaTbl KobLeBoM TyMaHHOCTH (06beKT M57) -
18 4 NPAMOro BOCXOXKAEHUA U +33° CKJIOHEHMS.

MpsMoe BOCXOXKAEHME - STOT HEGECHbIM aHalor A0/IroTbl M3MepAeTCs
B €AMHMLAX YacoB, MMHYT M CEKYHJ NO 24-4acoBoM LUKane (NoA06HO
TOMY, KaK BpPeMEHHbIE 30Hbl 3eM/IM ONpeAeNatoTCA MO JIMHUAM
ponrotbl). Hyneeas nvHMA (HEYTO BpoAe KOCMMYECKoro pUHBUYCKOMO
mepuamnaHa) 6bls1a MpoM3BOJIbHO BblopaHa M NMPOXOAMUT Yepes Co3Be3ane
Meraca. Ee kKoopauHatbl - oT 0 4 0 MmH 0 cek. 7o 23 4 59 MuH 59 cek.
CyuwiectByeT 24 6a30BbIX JIMHMM MPAMOr0 BOCXOXKAEHMSA,
pacnosioxKeHHble BAO/Ib HEGECHOr0 3KBaTOpa Yepe3 uHTepBan B 15
rpagycoB. O6bEeKTbI, Pacro/oXKeHHbIE Jafblie K BOCTOKY OT HyJIeBOM
vHMK npsmoro BocxoxaeHma (0 4 0 muH 0 ceK.) nmetot bonee
BbICOKME KOOPAMHATLI NPSIMOIr0 BOCXOXKAEHMS.



CK/IOHEHWe — 3TOT HeBeCHbIM aHasor WMPOTbI
u3MepseTcA B rpaZlycax, apKMMHyTax M apKCeKyHAax
(Hanpumep - 15° 27" 33"). CKIOHEHUA K ceBepy

OT HeGeCHOro 3KkBaTopa 0603HAYalTCA CO 3HAKOM "+
(Hanpumep - cknoHeHne CeBepHOro He6eCHoro
nontoca pasHAeTcA +90°). CKNIOHEHUA K tory oT
He6GeCHOro a3KkBaTopa 0603HaYvalTCA CO 3HAKOM
(Hanpumep - cknoHeHne KKHOro He6ecHoro noJsitoca
paBHsaeTcA -90°). Jllo6asa ToYKa Ha He6eCHOM
3KBaTope (co3se3ama OpuoHa, Jesbl u Bogones)
UMEIOT HyJIEBOE CKJIOHEHME, 0603HaYaeMoe KaK

0° 0'0.

Jllo6oe HebecHoe TeNo MOXKHO TOYHO ONpeaeUTb
C MOMOLLbI0 3TUX KOOpAMHAT. Mcrnosib3oBaHUe
KOOPZMHATHbIX KPYroB - HE06X0AMMOE YC0BUE
nepezioBoi METOAUKM HaboaeHUs. Eciv Bbl
ucnosiblyeTe MX BrepBble, CHavyasla HauenbTeChb
Ha APKY0 3BE3/y C U3BECTHbIMW KOOpAMHATaMM

U BbICTaBbTE AJ1f HEE KOOpPAMHATHbIE KpYyru. 3aTem
“nepeckounTe” Ha Apyryto 38e34y C M3BECTHbIMM
KOOpAMHATaMM U CPaBHUTE C HUMM KOOPAMHATHbIE
Kpyru. Tak Bbl HayuYMTECh YBEPEHHO 06PaLLATLCS
C KOOpAMHaTaMM 06BEKTOB.

Onpepenenue Heb6eCHOro noJstnca

YT06bl Y3HATb OCHOBHbIE HaMpaB/IEHMA HA MeCTe
HabloaeHus, 3ameTbTe, rae CosHUe BCTaeT (BOCTOK)
U caamTca (3anaj) Kaxkapii AeHb. Koraa ctemHeer,
NOBEPHUTECH K CEBEPY, MPM 3TOM JIEBOE NIEY0
JOJI)KHO ObITb NOBEPHYTA B CTOPOHY 3aKaTa ConHua.
YT106bl TOYHO HALLEIMTHLCA Ha MOJIOC, HanaMTe
CeBepHyto ([MonapHyo) 3Be34y, OPUEHTHUPYACH

no bonbluon Measeamue.

MprMeyaHHe: cpefHUX YCTAaHOBOK a3nmyTa M LUMPOTbI
MOHTMPOBKM JOCTATOYHO NMPaKTMYECKM ANs 060k
Lenu (Kpome AnuTenbHoM actpodoTorpadum).
Mo3TOMY COBCEM HE HY}KHO TPaTUTb MHOIO BPEMEHM
Ha TO4YHOEe BblpaBHMBaHME MO HEGECHOMY MOJIOCY.

KoopanHaTHble Kpyru

KoopauHaTHble Kpyru B KOMIJIEKTE MOAENIEN CEPUM
Messier No3BosiAT onpeAeMTb MECTOHAXOXAEHUe
cnabblx HEGECHbIX Te/, KOTOPbIE HE TaK JIErKO HAMTH
Npy BU3yasibHOM HaGOAEHUM.

Koraa Teneckon HanpaeieH Ha CeBepHbIM HEGECHbIM
MOJIOC, KPYr CKAOHEHMA JOMKEH NoKasbiBaTb 90°
(4To o3HauvaeT +90°). Kaxkzoe geneHue Kpyra
CKJIOHEeHMA cooTBeTCcTBYeT wary B 1°. [lnana3oH
Kpyra npsAMoro BoCxoxaeHua coctasnset ot 0 4 go
24 (He BKJIOYaA) 4 M MMeET LWar 5 MuH.

Mcnosb3oBaHme 3TUX Kpyros TpebyeT orbiTa.
Monb3yAcb Kpyramum BriepBble, CTapanTechb
nepeckakmMBaTb OT OJHOM APKOM 3Be3/bl Ha APYryo
APKyI0 3B€34Y C M3BECTHbIMM KOOPAMHATaMM.
TpeHupyHTeCh NEPEBOAMTL TENECKON C OAHOMO0 JIErKO
onpeaensemMoro o6beKTa Ha pyroi. Tak BaM CTaHeT
oYeBMAHA TOYHOCTb, TpebyemMas A/1A NPaBM/IbHOTO
HaxoXKAeHWs 06beKTa.

Mcnonb3oBaHMe KOOPAMHATHbIX
KpYroB A8 onpeaeneHus
MECTOHAXOXAEHMS MNJIOXO0 BUAMMbBIX
06BEKTOB

BcTaBbTe B (POKYCHMPOBLUMK OKYISIP MAJIoro
yBe/IM4eHMA, Hanpumep 25-mMM okynsap. Boibepute
APKYI0 3Be3/y, KOTopas BaM 3HaKoMa (M1 KOTOPYIo
JIETKO OMpeaeninTb), B TOW YacTh Heba, rae
HaXoAMTCA HYXKHbIM Bam 06beKT. Hanamte

B 3Be3JHOM aT/lace KoopAMHaTbl MPAMOro
BOCXOX/JEHUS 3TOM SIPKOM 3Be3/bl U BbIGPAHHOMO
BaMM o6beKTa. HauenbTecb Ha ApKyio 38e34y.
OcnabbTe pyuKy pMKCaumMmM KOOPAUHATHOIO Kpyra
NPAMOro BOCXOXAEHUA M NMOBEPHUTE 3TOT KPYr TakK,
YTOObI BbICTABUTb KOOPAMHATY NMPAMOro BOCXOXKAEHMSA
APKOM 3BE3Abl; 3aTAHMTE PYUKY DUKCaLMU
KOOpPAMHATHOr o Kpyra Ha o6beKTe. 3aTeM oc/1abbTe
du1KcaTop 0CM NPAMOro BOCXOXAEHMA M NOBEPHUTE
TeNeCKOorM Mo OCK NMPAMOro BOCXOXAEHUA TaK, YTOObI
BbIGpaTb MpaBMJ/IbHYI0 KOOPAMHATY NPAMOro
BOCXOXAEHMA 06beKTa. 3aTAHMTE (PMKCATOp OCH
npAMoro BocxoxaeHua. Ecam Bce caenaHo
aKKYpaTHO, HYKHbI BamM O6BEKT A0/IKEH NOABUTLCA
B M0Jle 3pEHMA OKYJiApa MaJioro yBeJIMYeHUA.

Ecnm Bbl He cpasy YBMAMTE KeaeMblit 06BEKT,
nouvwmTe B Hebe pAAOM. [TOMHMTE, YTO C OKY/IAPOM
25 MM none 3peHua Teneckona Messier coctaBaseT
okono 0.5°. bnarogaps ropa3go 6os1ee LWMpPOKOMY
MOJII0 3PEHUSA, MCKATEIb MOXKET CyLLECTBEHHO NMOMOYb
B HaXOX/JEHWMM M LLEeHTPMPOBaHMM 06 BEKTOB Noce
TOro, Kak KOOpAMHATHbIE KPYry NO3BOJIUN
onpegennTb NpMMEPHOE MNOJIOKEHUE 0OBbEKTA.

(B BRESSER



CatypH
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KocMmuyeckme oo6beKkThbl

Hue nepeyncieHbl HECKO/IbKO M3 MHOMMX aCTPOHOMMYECKMX
06bEKTOB, KOTOPblE MOXHO HabJ1l04aTh B TeleCKon cepmu Messier.

JlyHa

JlyHa HaxoamTca Ha pacctoaHuum 380 000 KM OoT 3eMnn; ee nydlle BCero
Hab/4aTb B NepBYH/NOCAEHION YeTBEPTb UM B cepeanHe dasbl,
KorZa COJIHEYHbIM CBET NaZaeT Ha ee NOBEPXHOCTb MOJ, YI/IOM.

OH oT6pacbIBaeT TeHM M Jo06aBAAET BUAY INY6UHbI. Y NoJHOM JlyHbl

He BMAHO TEeHEeM, NO3TOMY C/IMLLKOM SipKas MOBEPXHOCTb BbIrISAUT
NJOCKOM M 10BOJIbHO HEMHTEpeCcHOM. Mpu HabaaeHUN JyHbI MOYKHO
MCM0J1b30BaTb JIYHHbIM (UALTP HEMTPAsIbHOM MAOTHOCTU. OH He TOJIbKO
3alMLLAeT riasa oT 6JIMKOB, HO M MOBbILAET KOHTPACTHOCTb
M306pakeHums.

B Teneckon cepum Messier MOXKHO Hab4aTh NOTPACAOLWME AeTanu
JlyHbl, B TOM YMC/Ie COTHU NYHHbIX KpaTepoB 1 Mopel. KpaTtepbl -

3TO Kpyr/ble caefbl NonajgaHMa MeTeopoB, NOKPbIBAKOLME 6OJbLLYO
4YacTb NOBEPXHOCTU JlyHbl. Ha JlyHe HeT aTMocdepbl, cneaoBaTtesibHO,
HeT MOroAHbIX YCJIOBMM, TaK UYTO yAapbl METEOPOB - €AMHCTBEHHOE
nposBaeHMe 3po3mn. B TakMX yCa0BMAX KpaTepbl MOTYT CyLLECTBOBaTb
MWANMOHBI NeT. MopsAa - 3TO rnaZKue TeMHble 061aCTH, pa3bpoCaHHble
no noBepxHOCTH JlyHbl. OHM NpeACTaBASAIT CO60M 6o/blUMe ApeBHME
KOT/IOBMHbI OT YAAapPOB METEOPOB M/IM KOMET, KOTOPble Obl/IM 3aM0JIHEHbI
naBoM u3 Heap JlyHbl.

MnaHeTbl

MonoxeHWe nnaHeT B HeGE MEHAETCA N0 Mepe UX BpaLLeHMA BOKPYT
CosiHua. YT06bl ONpeaemTb NoJIOKEHWE NIaHeT B onpeAeneHHbIN AeHb
WU MecsL, 06PaTUTECH K EXXeMeCAYHOMY aCTPOHOMUYECKOMY XKYypHany
Sky and Telescope, Astronomy 1 T.n. HMxXe nepeyncieHbl camble
noaxozAwme Ana HabaoAeHUA B TeleCKon cepun Messier naaHeTbl.

BeHepa pasmepom oKkosio 9/10 guameTtpa 3emau. Bpallasacb BOKpyr
ConHua, oHa NpoxoAMT Yepes pasHble dasbl (YeTBepTb, MNOJIOBUHA,
nosiHas), Nnofo6Ho dasam JlyHbl. AMCK BeHepbl KaxkeTca 6eNbIM,
TaK Kak Co/iHUe oTparkaeTca OT TOJICTOro €101 0671aK0B, KOTopble
MOJIHOCTbIO 3aKPbIBAKOT €€ MOBEPXHOCTb.

Mapc cocTaBnsieT NpMMEpPHO MOJIOBUHY AMaMeTpa 3eMan M BUAMTCS
Hab1t04aTeNto KPOLLEYHbIM KPaCHO-OPaHKEBbIM AMCKOM. Ha ogHOM

U3 NONAPHbIX MMKOB Mapca MOXHO pasrasgeTtb 6enbii cne. NpumepHo
KakAable ABa roja, Koraa opbmTta Mapca 6/m:Ke BCEro K 3emie, MOXKHO
pasrnsAeTb Ha ero NoOBEpXHOCTU 6oJblUe eTaslel M LIBETOB.



tOnuTep - KpynHewas niaHeta Co/IHEYHOM CUCTEMbI, Er0 AUAMETP
B 11 pa3 6onblue gnameTpa 3eMnu. NnaHeTa BUAHA KaK AMCK

C TEMHBIMM JIMHUSIMM MONEPEK MOBEPXHOCTU. ITU JIMHUM - IEHTDI
061aKkoB B aTMocdepe. Jarke Ha MasbiX YBEMYEHMAX MOXKHO BUAETb
yeTblpe cnyTHuWKa Onutepa (Mo, EBpona, MaHnmes v Kanamcro)

KaK 3Be34006pa3Hble TOYKM CBeTa. ITU CNYTHMKKM BpaLLaloTCA BOKPYT
fonmMTepa TaK, 4YTO B pa3Hble HOUYM MOXHO BMAETb pa3HOe KOJIMYeCTBO
CMYTHMKOB.

CatypH B 9 pas 60/ibllie AMaMeTpa 3eM/IM; OH BUIEH KaK MasleHbKUM
fOnuTEp 1 ero ChyTHYKN KPYr/ibid AUCK C KosbLamu. B 1610 r. Fanmneo, nepsbiit HabawaaTe b
CaTypHa B TeNnecKon, He NOoHAJ, YTO TO, YTO OH BMAMT, - KoJ/bLa.

OH nonaran, yto y CatypHa ectb "ywn". Kosbua CatypHa coctoAaT

U3 TPMUJIJIMOHOB YaCTML, JibJa Pa3MEPOM OT MbIIMHKK A0 34aHKA.
MHoraa B Teneckon cepum Messier MOXKHO YBUAETb OCHOBHOM MPOCBET
mexay Konblamu CaTypHa, HasbiBaembli JeneHnem KaccuHu. Takke
MOXKHO yBUAETb TUTaH, KpyMnHEMLLMIM M3 cnyTHMKOB CaTypHa, OH BMAEH
KaK sipKoe 3Be34006pasHoe Tes10 PAAOM C MI1aHETOM.

O6beKTbl rNy60oKoro KocMoca

[Ansa onpeaeneHus nosoxeHus Co3Be3ani, 38e3 U 06 bEKTOB
rNyboKOro KOCMoCa MOXHO MCMO0JIb30BaTb 3BE3Hble TabAMULbI.
tonuTep MpuMepbl TaKMX 06bEKTOB NPUBEAEHDbI HUKE.

3Be3/bl - 3TO 60/IblUME ra3006pa3Hble 0OBEKTbI, KOTOPbIE
CaMOOCBELLAITCA U3-3a A4EPHOM0 C/IMAHMA B agpe. OHM HaxoaaTcs
Ha OrPOMHbIX PAcCTOAHMAX OT Halen CO/IHEYHOM CMCTEMbI U BUIHbI
KaK TOYKM CBETa, HE3aBMCMMO OT pasMepa Tesleckona.

TYMaHHOCTM - 3TO OFPOMHbIE MeXK3BE3/Hble CKOMJIEHMA rasa M Mnblju,
rae dopmupytotca 3se3abl. CaMas BnevaTaawowas - 6o/bLias
TyMaHHocTb OproHa (M42), auddy3Hoe co3sesame, KOTOpoe BUAHO
KaK cnaboe AbiMyaToe cepoe 06a1ako. O6beKT M42 HaxoamTcs

Ha paccTtoaHnM 1600 cBETOBbIX €T OT 3eM/IU.

PaccesaHHble cKoneHMs - 3TO CBOGOAHbIE FPYMbl MOIOABIX 3BE34,
HeAaBHO C(POPMMPOBABLUMXCA M3 TOM e ANDdY3HOM TYMaHHOCTH.
Mnesapl - pacceaHHoe cKonieHWe B 410 CBETOBbLIX rofax oT 3em/u.
B Teneckon Messier BUAHbI MHOTOYMC/IEHHbIE 3BE3ApbI.

Co3Be3aguna - 6osbume, BoobparkaeMble hUrypbl M3 3Be34; APEBHME
LUMBUM3ALMM CUUTANN MX HEGECHBIM BOMOLLEHUEM NPEeAMETOB,
KMBOTHBIX, loAeN 1 60roB. ITU OUFYpPbl CIIMLLIKOM BEIMKKU, YTOBbI
MX MOXKHO 6blJI0 BUAETb B TenecKomn. YTobbl M3yunTb CO3BE3aMA,
HayHWMTE C NPOCTOM rPynMbl 3B8€374, Hanpumep KoBslua bosbLioi
MeaBeamubl. 3aTeM C NMOMOLLbIO 3BE3AHbIX Tab/ML, M3yYanTe
TymaHHoCcTb OpuroHa oCTaJIbHOE Hebo.
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FanakTMKK - GO/IbLLUME CKOMIEHWUSA 3Be3/1, TYMAHHOCTEM M CKOMJIEHUM,
CBSI3aHHbIX BMECTE CUI0M rpaBuTaLmm. Camas pacnpocTpaHeHHas
dopMa raslakTHKM - cnupasb (Kak, Hanpumep, Haw MaedHbii MyTb),
HO ObIBalOT TAKXKe I/IMMTUYECKUE M LIAPO06Pa3HbIE FraNlakTHKM.
Fanaktmka AHapomeapbl (M31) - 65umxKaMwan K HaM CnupasbHas
ranaktMka. OHa BMAHA Kak pa3mbiTas curapoobpasHas gopma.

Jo co3se3gnsa AHApOMeEbl, PacrnoJIOKEHHOrO MeXAY 60/bLUMM

W Kaccronen v bonbwmm KBagpaTtom lMNeraca, 2.2 MUIJIMOHA
CBETOBbIX /1eT.

Mneaapl

Baw mMapwpyT K 3Be3gam

HouyHoe He60 nosHo yyaec. OTKpoKTe ans cebs BceneHHyt. HyxkHo
TO/IbKO HEMHOIO OPUEHTMPOBATLCS Ccpeau 3Be3s!

CHavana HamauTe Kosw bosblion Measeamubl. Ero JoBo/IbHO €rKo
YBMAETb Kpyrabii rog B EBpone n CeBepHoM AMepuKe.

Ecnu Bbl NPOAO/IKUTE JIMHMIO B HEGE OT PyYKM KoBlua bosbLuoi
MegaBeamubl Hasaza, Bbl HaMgeTe co3sesane OpuoHa. OHO
3amMevaTtesibHO Tak Ha3sbiBaemMbiM "Tloscom OpuoHa™: TpeMa 3Be3gamu,
pacrnonoxeHHbIMM B IMHUI0. K tory oT MNMosaca OproHa HaxoamTcA
60/1blwadA TyMaHHOCTb OpMOHa, OAMH M3 CaMbIX MOMNYAAPHbIX Cpeam
aCTPOHOMOB-/106UTENIEN 06 BEKTOB.

OT ABYX 3B€3/ B 33JHEN YacCTM KOBLUA NPOBEAMTE JIMHUIO B NATb pas
J/IMHHee Mo Hanpas/sieHuto K MonspHol 3Be3ae. B KoHue KoHLOB,
Bbl JOCTUrHMTE GOJIbLIOrO KBaApaTa 38e3/ - 370 lerac M AHgpomesa.

JIeTHUI TPeYroJIbHUK - 3aMedaTe/IbHbIM paloH BJIEBO OT PYYKM KOBLLA.
B Hero BxogAT TpM ApKMX 3Be3abl - Bera, [eHeb 1 AnbTtamp:

Ec/m npofoiknTb IMHMIO PYYKM, Bbl NOMageTe B CO3BE3AME
CkoprivoHa. OHO M30rHYTO KaK XBOCT CKOPMMOHA; MM MOXKHO CKasartb,
YTO OHO BbIFIAAMT KaK 6yKBa J.

AHgpomeaua

AmepurKaHcKme ntobutenn rosopaT "Arc to Arcturus and spike to Spica’
(apKka ApKTypa M KoJioc Kosioca). 3To OTHOCUTCA K 3B€3/HOM 06/1acTy,
JieXallen B paroHe NpoJoJIKEHMA pyYKM KoBlwa. Cnefyite no apke
ApKTypa, Apyaiwel 3se3se CeBepHOro nosyLiapms BHU3 MO KOOCY

K Konocy, 3Be3ge 16/ ApKocTy.
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P3Mepbl U PpaCCTOAHNA B KOCMOCe

PaccTosiHMe mexay 3emnen n JlyHou

3emna JlyHa
2 12 664 KM @ 3 456 KM

383 000 kM
‘ .................................................................................... Py

PacctosaHue mexay nnaHetamu 1 CosHUEM

150 MaH km unu 1 AE (acmpoHomuyeckas eduHuya) - paccmosHue om ConHua 0o 3emu

o A -

ConHue Mapc (1.52 AE) [Onutep (5.20 AE)  CatypH (9.54 AE) YpaH (19.2 AE) HentyH (30.1 AE)

3emna (1 AE)
BeHnepa (0.39 AE)

Mepkypuit (0.12 AE)

PaccToaHMa MexXay 3Be3JamMM

PaccTosHue ot CosHUa Ao 6/MKaMLelN 3Be3/bl paBHAETCA NPUMEPHO 4.3 CBETOBbLIX roja,
uan okosio 40 TPUIIMOHOB KMIOMETPOB. JTO PacCTOAHME CTOJ/Ib OFPOMHO, YTO B MOZENN,
rae 3eMas HaxoAMTCA Ha PaccTosHMMU 25 MM oT CoJiHLA, paccTosHMe o GMKaMLuen 38e3abl
COCTaBM/I0 6bl 6.5 KMNOMETPOB.

’ PaccmosaHue do 6auxatiwel 38e30b1 4.3 cBemosbIx 200a ’

ConHue | 3emna (1 AE) Anbda LieHTaBpa A+B

B Haluel ranaktrke, MaeyHom MyTtu, okono 100 000 000 000 3Be3a.
C y4yeToM cnmpasibHbIX 3aBUTKOB, ee agnameTp coctasnseT okosio 100 000 ceeToBbIX feT.

PaccTosaHua Mexay ranakTukamm

MneuHbir MyTb [anaktnka AHgpomeapl (M31) [anaktrKa Bogosopot (M61)

35 MJH
CBETOBbIX NIET

2.25 MJH
CBETOBbIX NET
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YcTpaHeHWe BO3MOXKHbIX Npo6iem

HeT n306parkeHns

CHMMUTE C TPYObI MblNE3ALUMTHYIO KPbILWKY U 3alMUTY
OT COJIHEYHOr O CBeTa.

M306pakeHne HeueTKoe

OTperynmpy#Te hoKyc C MOMOLLbI KO/bLA (hOKYCMPOBKU

Teneckon He ccoOKycMpoBaTb

MoaoKanTe, NoKa BbIpOBHAETCA TeMnepaTtypa

MU3o06paxkeHne nioxoe

Hukoraa He Ha6mop,a171Te yepes CTeK/o.

Ha6atoaaeMblit 06bEKT BUAEH
B MCKaTesle, HO He BUAEH B TesIeCKon

OTperynupyiTe uckatesb

HecmoTpsa Ha ncnonb3oBaHMe AMaI'OHafIbHOlji
NPU3Mbl, KapTUHKA UCKaXeHa

AMaFOHaﬂbHaﬂ npmM3Ma A0J1)KHa HaxXo4UTbCA
B COeEAMHEHNN OKY/1IApa B BEPTUKAJ/IbHOM MOJIOKEHNN

TpyAHo ABUraTb FMEKME pYyUKM
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FapaHTHUA

Mpopasel rapaHTMpyeT COOTBETCTBME KayeCTBa NPUOBPETEHHOrO Bami MpM60pa KoMMaHmu Bresser Tpe6oBaHMAM
TEXHUYECKOM JOKYMEHTaLMKU NpU COBII0AEHMM NOTPEBUTEIEM YC/IOBMI M NPaBUJI TPAHCMOPTUPOBAHUSA, XPAHEHMA
W 3KCnayaTaumu.

KomnaHusa Bresser rapaHTMpyeT oTCyTCTBME AeEKTOB B MaTepuasiax KOHCTPYKLMM.

B TeueHUWe rapaHTMIMHOro Nepuoja nokynatesib MOXKeT BEPHYTb HEMCMPABHLIM NPUG0OP NpoaasLy,
160 B CEpBUCHBIM LIeHTP KoMnaHum Bresser. KomnaHums Bresser no cBoeMy YyCMOTPEHUIO OTPEMOHTUPYET,
JIM60 6ecnnaTHO 3aMEHUT HEUCNPaBHbIM TOBap.

MpeTeHsuM No KayecTBy ToBapa HE NPUHMMAIOTCA MPU OTCYTCTBMM NPaBU/IbHO O(DOPMIEHHOTO FapaHTUIMHOIO
TaJIoHa M/ NPU HaJIMYUM UCTIPAB/IEHWUM B HEM, @ TaK¥Ke NpU He NpeabABAEHUM AaHHOrO HEMCMPABHOro ToBapa.
JTa rapaHTMs He pacrpoCTPaHAETCA Ha C/lydam, KOraa, No MHEHUIO KOMMaHMKU, MHCTPYMEHT yrnoTpebasics

HE MO Ha3HAYeHMI0, IGO0 Ke B C/lyHasXx, Koraa: Nnpubop UMEET MEXaHUYECKME MOBPEXKAEHMS, LapanuHbl, CKOJb,
TPeLLMHbI U NOBPEXAEHWSA ONTUKM; NPUBOP BbILLEN M3 CTPOS B pe3y/ibTaTe yAapoB, CKaTUA, PACTAXEHUS KOpMyca;
npr6op pa3émpasncs MaM PEMOHTUPOBAICA JIMLIOM, HE MMEIOLLMM Ha TO COOTBETCTBYHOLIMX MOJIHOMOYMHNA.

rapaHTMFI HEe pacnpoCTpaHAeTCA Ha KOMMJIEKTyOLWHMe C orpaHN4€HHbIM CPOKOM MCMOJIb30BaHMA, 3JIEMEHTbI
NMMTaHUA U NpoYee.

AnA nonyyenus 6onee noapobHoM MHMDOPMALMM CBAXKMTECH C KOMMaHuWew Bresser:

MocKBa, NeKTPOMTHBIM Npoe3s, 4. 3, CTp. 2, 3-M aTax, odbumc Ne 128. Ten.: (495) 727-32-92
CaHkT-leTepbypr, M3mannoBckui np., 4. 22, aut. A. Ten.: (812) 309-06-18

www.bresser.ru

Jata npofaxu Moanuch Meuatb
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www.bresser-russia.ru

http://acctech.ru/cat/teleskopy/
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