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PyKOBOACTBO K Te/iecKonam
Bresser Messier







Mo3apaBnsem C NpUMOGPETEHUEM BbICOKOKAYE€CTBEHHOr0O Tesieckona Bresser!

Mogaenu cepun Messier - yHMBepcasibHble TENECKONbl C BbICOKMM pa3pelleHneM. KayecTBo ux paboTbl He UMeeT
cebe paBHbIX. Teseckonbl cepun Messier oTKpbiBaloT Bam NPUPOLY B ee Me/lbYailumx AeTansx. Habnogante
CTPYKTYpY nepa opJ/ia Ha paccTossHuu 150 MeTpoB MM u3ydaiTe Kosbla CaTypHa Ha paccTosHuMM 800 MUNIMOHOB
KunomeTpoB. HaBeanTe doKyc 3a npesaesnbl CoNHEYHOM CUCTEMbI M HaboAaMTe Be/IMYeCTBEHHbIE TYMAHHOCTH,
JPEBHME CKOMJIEHMA 3BE3J U yAaNIeHHble ranakTUKKU. Teneckonbl cepmm Messier NoHOCTbI0 COOTBETCTBYHOT BaLUMM
UHTEepecaMm M Y0BNETBOPAIOT TPEOOBAHUIO CAMOr0 B3bICKATE/IbHOMO M MPOABMHYTOr0 HabaAaTens.

Ecam y Bac HMKorza paHblue He 6bl/10 TeNeCKona, Mbl pajbl MPUIIacHTb BaC B MUP JIHOGUTENbCKOM aCTPOHOMMM.
BblaenmMte HeKoTopoe Bpemsl, Y4T06bl 03HAKOMMUTLCA C HOYHbIM HEGOM M HAyYMTbCA Y3HABaTb 3B€3/bl B OCHOBHbIX
co3ge3amsax. C He6o/bLLIOM NMPAKTUKOM, HEKOTOPbIM TEPNIEHUEM M JOCTATOYHO TEMHbIM HE6OM BZa/IM OT FOPOACKMX
OTHeN Bbl YBUAMTE, YTO BaLll TEIECKON ABNAETCA GECKOHEYHBIM MCTOYHUKOM YAMB/IEHWUA, UCCIEA0BAHMA U OTAbIXa.
HacTosme MHCTPYKLMM MOMOTYT Bam B YCTAHOBKE, HaZ/leXallemM UCMoJIb30BaHWU M 06CYKMBAHMM BaLLEro
Teneckona. MpoyTtute ux nepes Havanom paboTbl C TENIECKOMOM.

PacnakoBblBas Te/IECKOM, NPOBEPbTE, YTOBbI BCE €r0 YacTW M AeTanu 6blIM Ha MecTe.

BHMMaHMe!

Hukorpa He cMoTpuTe Yepes Teneckon Ha ConHue!

MoXHO Heo6paTUMO NOBPEAMTL 3pEHME, BMJIOTb A0 MOJIHOM caenoTbl. MoBpexaeHus
r/1a3 YacTo NpoMcxoasT 6€360/1€3HEHHO, M Bbl MX MOXKETE Ccpa3y He No4yBCTBOBaThb.

He HaBoauTe Teneckon Mamn nuckatesnb npamo Ha CosiHue M Ha o6n1acTu pAaaom ¢ CoNTHLEM.
He cMoTpuTe B TENECKON MM UCKATENb, KOra NepeaBuraeTe ero.

AeTM AOJ1>KHbl NMPpOBOANTb Ha6l'l}0,£l,eHl4F| noAa HaZi30poM B3pPOCJibIX.

YnaKoBOoYHbIE MaTepuasbl CleayeT AepKaTb B HEJOCTYMHOM AS JeTeN MecTe
M3-3a ONaCHOCTU yAYyLLIEHUS.

® 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 > ®
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BUHTbI OKynsipa. 3akpenuTe okynap (3) Ha mecTe.
3aTAHUTe A0 ynopa, HO He nepeTarMBanTe.

Jepxatenb oKynapa: YaeprKmBaeT OKyaAp Ha
mecTe. B KomnneKkTe geprkatenu ansa oKynapos
25" 1 2" (2" - ToNbKO Ansa Mozenein pedpakTopos
MONZT?2).

JvaroHanbHaa npmsma (He nokasaHa, TOJ/IbKO AN
MoZenel axpomMaTMyeckux pedpakTopoB):
O6ecneunBaeT 60s1ee ya06HOE NpPaBoyroJibHoe
noJioXKeHue HabawaeHna. BasuHbTe
AMaroHanbHY0 NpU3My NpAMO B AepKaTesb
OKynspa (2) U 3aTAHUTE BUHT Ha AeprKaTtene
OKY/1Apa, HO HE CJIMLLKOM TYro.

OKynsp. YCTaHOBMTE NMOCTABSIEMbIM B KOMI/IEKTE
OKYNSp B AleprKaTesib OKyspa UM B AuaroHasib-
HYI0 NMPU3MY U 3aKpenuTe ero Ha MecTe BUHTaMM
oKynsapa (2). Okynsp yBennmumBaeT M306parkeHue
B ONTMYECKOM Tpybe.

MUckaTtenb 8 x 50 Mm (6 x 30 - Tonbko Ana MONT1)
ManomolLlHas WMPOKO0630pHasa Tpyba UcKaTens
CO CBETOAMO/IHOM BM3UPHOM CETKOM MO3BONSET
JIErKo LeHTpUpoBaTb 06bEKTbI B OKYSIpE
Teneckona.

PerynupoBoyHble BMHTbI MCKaTens: Mcnonbsynte
3TU BUHTbI A1 PETYJIMPOBKM BblPaBHMBAHUS
UckaTtens.
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Q MepeaHui Kopryc 1 UKCUpYIOLLEE KObLO

uckatens. OTperyimpymnte nepeaHuit Kopnyc Tak,
YTO6bI CCHOKYCMPOBaTb MCKaTEb. McKaTesb
MOCTaBJ/IAETCA B KOMIJIEKTE C Ma/IEHbKOM
MblNI@3aLMTHOM KPbILLKOM, HaJleBaeMom

Ha nepeaHuM Kopnyc.

KpenneHnuwe uckatens. YaepxmBaeT UcKkatesib
Ha MecCTe.

Pyukun oKyCcMpoBKM. AKKypaTHO nepeaBuraeT
BbIABMXKHYIO YacTb (POKYCMPOBLLMKA TaK, YTOObI
NoJlyYnTb YeTKoe C(HOKyCMpOBaHHOE
usobpaxkeHne. Teneckonbl cepmm Messier MOXXHO
coKycupoBaTb Ha 06BbEKTaxX, HaXOAALMXCA Ha
pacCTosiHuM OT 25 M A0 6eCKOHEeYHOCTH. YTOGbI
HacTpPouTb POKYC, BpallanTe pydKu
(POKYCUPOBKM.

Mpu XpaHeHUM TeslecKona He 3abbiBakTe
HaZeBaTb Ha HEro MblAe3aLYMTHYH KPbILLKY

(He nokasaHa Ha ¢oTtorpadumu). MNMocne KaxaoM
Ceccuu HabsilaeHna cnefyeT HaaeBaTb

Ha Te/JIeCKon NblNEe3aLMTHYIO KPbILKY

U BbIK/IlOYaTb NMTaHue. lNpexae Yem CcTaBuTb
MblJIe3aLUMTHYI KPbILKY Ha MECTO, BbXKAMTE
HeKoTopoe BpemMs, YTobbl pacceanach poca,
KOTOpas MOr/la CKOMUTbLCSA BO BPEMS
HabAeHUS.

OnTMyecKkas Tpyb6a. ITO OCHOBHasA oNTU4YeCKas
JeTasb, KoTopasa cobMpaeT CBET OT yAasIeHHbIX
06BEKTOB M (DOKYyCHMpYET ero A HabiroaeHUA
yepes OKynsAp.
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Pama Tpy6bl. MprcoeamMHAETCA K MOHTMPOBKE.
Py4ku cmKcaumm Kosbla pambl (2 WT.) U Wanobl

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

BuHTbI KpenneHna uckatena. Chegyert 3aTaAHYTb
MX [0 ynopa, YTobbl HaAEXHO YKpPENUTb
aepxarenb (4).

Pyuka duKkcaumu dhokycupoBkM. MNpeaHasHayeHa
ANS NpeioTBpaLLEeHUN ABUKEHUSA BblABUKHOM
YyacTi (HOKYCUPOBLLMKA, Koraa K y3y
(OKyCHpOBLLUMKA NMPUKPENJIEHO TAXKEN0e
npucrnocobsieHne (Kamepa 1 T.1.). Ana 06bl4HOro
Ha60AEHNSA C OKY/ISPOM M AMaroHasibHbIM
3epKaJioM 3Ty PYyYKY MCMOb30BaTb HE HYXKHO.

duKcaTop CKAOHeHMA. KoHTpoaupyeT
nepemeLLeHme Teseckona BpyyHyto. MoBepHyB
(b1KcaTop CKIOHEHMA NPOTUB YaCOBOM CTPEJIKM,
Bbl pa36/IoKMpyeTe TEIECKOM; TOra €ro MOXHO
BpaLLlaTb PyKOW BOKPYr OCH CK/IOHEHMS.
MoBepHyB thMKCaTop MO YacOBOM CTPEJIKM,

Bbl 6JI0KMpYyeTe CBO6OAHOE ABMKEHME
Te/lecKona, Ho aKTMBMpYeTe pblyar NpMBoAa
CKJIOHEHMSA.

KpbllKa noaspHOro UckaTena (ToNbKo AN
mMozenet MON2). Mpu MCnob30BaHMU MOJIAPHOrO
MCKaTenA 3TY KPbILWKY caeayeT CHATb.

KoopAMHaTHbIN Kpyr CK/IOHEHMS

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

MpoTmnBOBEC U py4dKa (DMKCaLmm NpoTUBOBECA:
YpaBHOBELLIMBAET BEC ONTUYECKOM TPY6bI

M J06aBNAET MOHTMPOBKE CTABUIbLHOCTH. YTOOGBI
BEC He COCKa/ib3blBaJl HA pblyar, 3aTSHUTE PYUKY
(MKCaUMKM CO CTOPOHbI NPOTMBOBECA 6E3 YCHUIMA.
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Pblyar npotnBoBeca. HageHbTe npoTmMBoBeEC
Ha pblyar.

3awWwmMTHanA KpbllwKa npotuBoBeca. MpegoTBpaliaeT
C/yYaMHoe COCKasb3blBaHWE NPOTMBOBECA
C pblyara.

Py‘-IHOﬁ npmMBo4 OCKU NMPAMOIro BOCXOXAEHUA.

HacTpo#ika WmpoThl. YCTaHaBAMBAET LUMPOTY
mecTa HabawgeHua. Jea T-o6pa3HbIX BUHTA
paboTatoT Mo NPUHLMNY "TAHU-TOIKaM": Korja
3aTArMBaeTe OAMH, ocnabbTe ApYron.
T-obpa3Had pyKoAaTKa Haj 3Ha4YKOM 3Be3/bl
HaBepXy OJHOM M3 HOXKEK TPEHOTM - 3TO BUHT
cesepa (B HOxkHOM nonywapmu - ora). Hoxkka
CO 3HAYKOM 3Be3/bl A0JIKHA YKa3blBaTb Ha ceBep
(B HOXXHOM MonyLapuu - Ha tor) Bo Bpems
MosIAPHOro BblpaBHUBaHMA. B mogenax

C MOHTMpPOBKOM MON1 eCTb TO/IbKO OAMH BUHT
LUMPOTbI, HO HACTPOMKA CXOAHA C HAaCTPOMKOM
B MoZensax MON2.

Py4YKM TOHKOM HaCTpPOMKM asumyTa. Mo3BosifoT
OTPerynMpoBaTh ABMMKEHME TeNecKona

M3 CTOPOHbI B CTOPOHY MpW LIEHTPUPOBaHUM
MonApHOM 3B€34bl B OKY/ISIPE MM MPK
MCMO/Ib30BaHMM MCKATEA NOAPHOro
BbIpaBHMBaHMA.

LLIkana BbiGOpa WMPOTbI. YCTAHOBUTE Ha 3TOM
LWKase WMpPOTy MecTa HabaaeH s
C nomoubto T-06pa3sHbIX BUHTOB LUMPOTHI.

MckaTesb NOSISPHOrO BblpaBHUBaHMA (TO/IbKO

mozenn MON2): MNo3sonsaeT NpoBecTH ToYHoe
NoNApHOE BblpaBHUBaHWE TeslecKona.

(B BRESSER
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Bu3sunpHaa ceTka MUckaTena NoNApHOro
BblpaBHMBAHMA M CBETOAMOAHAA PyyKa (TO/IbKO
mMozenr MON2). Bpaluas pyuKy, BKIOYaMTe

U BbIK/IOYANTE CBETOAMOAHYIO NMOACBETKY
BM3MPHOM CETKM B MCKaTesie MoJIApHOro
BblpaBHMBAHMA. 3aKOHYMB paboTy C MONAPHbLIM
uckateneMm, ybeamtecb, YTo CBETOAMOAHAS
noZcBeTKa BblK/loyeHa. PaboTaeT ot 6aTtapeek
(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
rKcaTop NpAMOro BOCXOXKAEHUA NPOTUB
YacoBOM CTPEJIKM, Bbl Pa3b/IOKMpYETE TENIECKON;
TOr/la ero MOXHO BpallaTb PyKOM BOKPYr OCH
NPAMOro BocxoxaeHuaA. NoBepHyB durKcaTop

Mo YacoBOM CTpesiku (6e3 ycuams),

Bbl 6/I0KMpyeTe CBOOGOAHOE ABUXKEHME
Tesieckona, HO aKkTMBUpYeTe pblyar NpuBoAa
NPAMOro BOCXOXAEHUA.

Ban ocu cknoHeHus.

(B BRESSER
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PyyKku perysnMpoBKM HOXKEK TpeHoru. 3aTaHuTe
6e3 yC1ans, 4Tobbl 3aMKCMpPOBaTb HOXKKM
TPEHOry.

Perynmpyemas BbicoTa HOXeK TpeHoru. TpeHora
noAAEpKMBAET MOHTMPOBKY Teneckona. OaHa u3
HOXEK OTMEYEHa CBEPXY 3BE3J04KOM. JTa HOXKKa
[O/IKHA YKasbiBaTb Ha ceBep (B KO:KHOM
MOyLIAPpUM - Ha toT) BO BPEMS MpoLeaypbl
BbIpaBHMBAHMA. MOHTMPOBKA NpUKpenaseTcs

K BEPXHEM YaCTW TPEHOT M.

JloToK ans akceccyapoB. Ha 3ToM ya06HOM JIOTKe
MOYHO C/I0MTb AOMNOJIHUTE/IbHBIE OKYSAPDI
W Apyrue npmcnoco6ieHums.

KpoHLTeMHbI HOXKeK TpeHorn. O6ecneynBatoT
YCTOMYMBOCTb TPEHOT M.

BMHTbI I0TKa ANnA akceccyapos. lNpuKkpenmte
BUHTbI K BEpXHElM CTOPOHE JI0TKa U 3aTAHUTE

6e3 yCUAnsA, YTOBbI MPUKPENUTb JIOTOK K TPEHOre
M MOBbICUTb €€ YCTOMYMBOCTb.

Pyuykn dmKcauum HOXEK TPEHOrM (04Ha Ha
KaxaoM HoxkKe): OciabbTe pyyYKM M BblABUHbTE
HOKKY TPEHOMM [I0 HYXKHOM BbICOTbI. 3aTAHUTE
PY4YKM A0 yrnopa, 4To6bl 3apMKCUPOBaTb BbICOTY
TpeHoru.



CoBeTt Messier

MHTEpHET - OJIMH M3 JIyULWMX UCTOYHMKOB aCTPOHOMMMU. TamM MOXKHO HaMTM MacCy CCbIJIOK, M306paXKeHWH,
OTKPbITMM M NOCNeAHME HOBOCTU acTpoHOMMK. Hanpumep, Koraa B 1988 roay kometa Xennm-bonna npuéausmnach
K Co/HLY, aCTPOHOMbI BCEro MUpa eXXeHEBHO BblKNaabiBaiv B MHTEPHET ee cBexkue doTorpadmu. Bel moxeTe
HalTH B MHTepHeTe Be6-CaiTbl MO NPAKTUYECKM JII0GOM TeMe, CBA3AHHOM C acTpoHommel. MpobyiTe UcKaTb

no caeayoWwmm KaouesbiM cioBam: NASA (HACA), Hubble (Xa66.), HST (KocMmmyeckuit Teneckon Xa66.a),
astronomy (acTpoHomus), Messier (Meccoe), satellite (cnyTHMK), nebula (TymaHHocCTb), black hole (4epHas gbipa),
variable stars (nepemeHHble 3Be37bl) U T.4. TaKKe CMOTPUTE NOCNEAHIO MHGOPMaLMIO Ha caiTe Bresser:
www.bresser.ru

BoT elle HEKOTOpblE MHTEPECHbIE CaMTbI:

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

Astronomy (acTpoHOMMA): www.astronomy.com

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

AcTpoHOMMYECKas KapTMHa TeKyLlero AHs: antwrp.gsfc.nasa.goc/apod

He6o Hag Hamu (MHOpMaLMsa ANna HabLeHUs CNYTHUKOB): www.heavens-above.com/
Kocmuueckuit Teneckon Xa661a: www.spacetelescope.org

EBponerickas tOxKHas o6cepBaTopma: WWW.€S0.0rg

(B BRESSER
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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 HAZEXKHO
3aKpen/ieHbl. 3aKpenuTe HOXKKKM TpeHoru. PasaBuHbTE HOXKKM TpeHoru
KaK MOXHO LimMpe.

3aKpen/ieHue pacrnopHOM MNJIaHKU. YTo6bl 3aKpENUTb LEHTPasIbHbIA BUHT
(A) Ha TpeHore, cHaYasa 3aBUHTMTE HATAXKHOM BMHT (B). Ero MOXHO
3aKpYTUTb Cpasy, TaK Kak OH 3axKMMaeT pPacropHy NJaHKy HanpoTUB
HOXeK TpeHOoru. Tenepb MOXHO BCTaBUTb NaaHKy (C) cBepxy Ha
LleHTpa/IbHbIM BUHT. Y6eamTech, YTo pebpa naaHku (D) NoBepHyThI
KHM3Yy. Tenepb BHMMaHWe! BaXkHO BbIMOJIHUTL CeAYOWMI Luar, YTo6bl
He noBpeAnTb pe3bby. YTo6bl He 3aKpYTUTL pe3b6oBoM WTHDT (E)

B MOHTUPOBKY C/IMILKOM AaneKo, ucnosbsymte wamoy (F). HageHbTe
ee Ha pe3b60BOM LUTUMDT CBEPXY Tak, YTOGbI 6osiee LuMpoKas
CKOLLEHHasA CTOpOHa 6bls1a MOBEPHYTa KHU3Y. PacnopHoe KoJbLo
[AOJIXKHO 6bITb CBEPXY Ha pe3bboBOM WTUPTE.

Tenepb NpogeHbTe 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. Y6eamrtech, YTO BbICTYN TPEHOMM HAXOAUTCSA MEXKIY BUHTAMM
HaCTPOMKM asuMyTa. /s 3TOro cHayana ocnabbTe asuMyTasibHble
BMHTbI TaK, YTOGbI A4 BbICTYMNa XBaTM/I0 MecTa. [locTaBbTe
MOHTMPOBKY CBEPXY TPEHOMM TaK, YTO6bI BbICTYMAOLIMMI LMAMHAP

B €e OCHOBaHMM Monasn B OTBEPCTUE B LIEHTPE OCHOBAHMA TPEHOTYU,

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

3aKpenJsieHme npoTuBoBeca Ha pblyare. HageHbTe oCHOBaHME pblyara
NpPOTMBOBECA Ha pe3b60OBOM KOHEL| pblyara M HaBMHTUTE €ro Ha pblyar
npoTMBoBeca. 3aTeM BKpYTMTE MX 06a B pe3bby Ha OCHOBaHMMU OCH
CKJ/IOHEHUS M BKPYTUTE pblYar B OCHOBAHME MPOTUB YaCOBOM CTPEJIKM.
Ecan Bbl nocMoTpUTE Yepes 60J/ibLioe OTBEPCTUE B NPOTUMBOBECE,

Bbl YBUAMTE GONT, 3aKpbiBaloWMM oTBepcTme. Cnerka nepeasuHbTe
NMPOTMBOBEC, YTO6LI OH MCYE3 B OTBEPCTMM, M OTKPOMTE OTBEPCTHE.
Ecamn 3TOro He NpomM30LW/I0, OCTOPOXKHO 0C/labbTe BMHT NPOTUBOBECA
TaK, 4TOObl 60T Havan ABuraTbca. CHUMUTE C pblyara 3almTHYHO
KPbILLKY, KPEMKO AePXKMTE NPOTUBOBEC U NEpeSBMHbTE €ro B CEpeanHy
pblyara. 3aTAHWUTE KPeneXKHbIM BUHT NPOTUBOBECA U MOCTaBbTe
3aLUMTHYHO KPbILLKY Ha MecTo.

MPUMEYAHME: ecnv npoTMBOBEC HAYHET CKOJIb3MTb, 3alMTHAA KPbILLKa
YAEPXKMT ero oT COCKasb3blBaHMA C pblyara. Bcerga HageBanTe
3aLUMTHYIO KPbILWKY, KOrga npoTMBOBEC HAaXOAMTCA Ha pblyare
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YCTaHOBKa LUMPOTbI. YCTAaHOBMUTb WIMPOTY JIErYe, ec/iM caenatb 3T0 40
YCTaHOBKM OMTUYECKOM TPpy6bl. HaiauTe wkKany Bbi6opa LWMPOTbI.
YyTuTe, YTO HaZA LUKA/IOM HAa MOHTUPOBKE HAXOAMTCA TPEYroJibHbIMI
yKasatesb. ITOT yKa3aTe/lb He 3ahMKCMPOBaH, a NepeaBMraeTcs
BMECTE C BUKEHUEM MOHTUPOBKM.

OnpegenuvTe WMPOTY Ballero MeCToOHaxoXaeH1sA. MOXHO NoCMoTpeTb
CMUCOK WMPOT 1AM B atnace. MNepeaBuHbTe T-06pasHble BUHTLI
peryMpoBKM LUMPOTbI, YTOObI CABUHYTb MOHTUMPOBKY 0 TeX Nop, Nnoka
yKasaTte/lb He BCTaHeT Ha Bally LwuMpoTy. /Ba T-o6pa3HbiX BUHTa
(TonbKo Moaenr MON2) pa6oTatoT No NpUMHUMMY “TAHU-TONIKAM": Koraa
3aTArMBaeTe 0AMH, ocnabbte ApyroM. Korga ykasatesib NnoKaxkeT Bally
LUIMPOTY, 3aTAHMTE 06a BUHTA TaK, YTOOblI OHM COMPUKOCHYIMCb

C MOHTMPOBKOM. Y Mogenert MON1 oauH BMHT, OH paboTaeT no ToMy
e NpuHUMNY. YCTaHOBUTE TENECKON TaK, YTOObl HOXKa TPEHOT !,
OTMEYeHHas 3Be3/104KOM, 6blsla NMoBepHyTa K ceBepy (B HO:KHOM
noayLapun - K 1ry).

lNpuKpennTe pamy K MOHTUPOBKE (MOAENN aXxpOMaTUYECKMX
pedpaKTOpoB U Teneckonos-pedekTopoB HbtoToHa). BbiHbTE
ONTMYECKYIO TPYGY M3 pambl M BABMHLTE pamy B KpeEMexKHbIi Mnas.
3aKpyr/ieHHoe OCHOBAHME pambl AO/IKHO BCTaTb B 3aKPYr/IEHHYI YacCTb
nasa MOHTMPOBKM. 3aTeM 3aTAHUTE 6e3 yCHaMaA pyuKy MKcaumm pambl
W AOMNOJIHUTE/IbHYIO CTOMOPHYIO PYYKY. YCTaHOBMUTE ONTMYECKYIO TPYOY.
OTBUHTMTE pPYyYKM (DUKCALMM KOJIEL, PaMbl M PACKPOMTE KosbLa.
HazexxHo yaep:uBas onTUYECKYHO Tpyby, pasMecTuTe ee B KoJibLiax
pambl TaK, YTOGbl ee cepeauHa NpUXoAmMIacb MPUMEPHO B LIEHTP
MoZynsa Kosewl, pambl. HauenbTe Tpy6y Tak, YTo6bl ee nepesHMi KoHel,
(C HaZeToM Mble3alMTHOM KPbILLKOM) Gbl/1 OPUEHTUPOBAH KaK
MoKa3aHO Ha pUCYHKe B Hayasie pyKOBOACTBA. 3aTeM 3aKpoMTe KoJibla
BOKPYI ONTUYECKOM Tpy6bl. Cierka ociabbTe pyykM drKcaumm Konel
pambl TaK, YTOGbl OHA HAZEXKHO yAEep:KMBaslacb HA MECTE BO BpeEMSA
6anaHCUpPOBKU.

MpuKpenuTe KpoHLWTeMH ncKatens. 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
KOJIIMMALMOHHbIE BUHTbI 6€3 YCUIUS.

BcTaBbTe OKyNAp. CHUMMTE MblIE3AWMTHYIO KPbILWKY C AepKaTens
OKy/isipa Ha MoZye (POKYCHMPOBLUMKA. Y6EPUTE Mblae3aMTHYHO KPbILIKY
B YT/ISp M HaJeHbTe ee 06paTHO Moc/ie OKOHYaHMA paboTbl. BaBUHbTE
AMaroHasibHyto NpU3My B AepyKaTesib U 3aTAHUTE BUHTbI 6€3 yCHUams
(TONbKO ANst axpoMaTUyeckmx pedaekTopoB). OTKpYTUTE BUHTI
OKYJIfpa 1 BCTaBbTE MOCTAB/ISEMbIM B KOMMIEKTE 25-MM OKYAp

B AEpKaTesib OKy/iApa. 3aTaHMTE BMHTbI AepiKaTensa 6e3 yCuaus,

YTOGbI 3aKPEMUTbL OKY/IAP Ha MecTe.

(B BRESSER
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OcnabuB pyyYkM MKCaLMKM TPEHOT M, OTPETYIMPYHITE ee BbICOTY.
BbITAHWUTE BbIABMKHYIO BHYTPEHHIOW YaCTb KaXKA0M HOXKM Ha HYKHYHO
[JIMHY, 3aTeM 3aTAHUTE PY4YKM MKcaumu. BbicoTa TpeHormn AosmkHa
obecneymBaTb yA06CTBO HabAAEHMS.

CBeToaMoHasA BU3MpPHasA CeTKa NoJIAPHOro BblpaBHMBaHMA paboTaeT
OT /IByX 6aTapeeK A/ 4acoB. M3HaYa/lbHO MeXy 3TMMM 6aTapeiKamMm
NpOoJIoXKeHa NAaCTUKOBas NJEHKa, NpefoXpaHALLas MX OT
pa3psxeHua. MoMHUTe: ecam CBeToAMOAHAA BM3MPHaA CeTKa

He MCNoJib3yeTcs, NOACBETKY HaZ0 BbIK/IHOUMUTD.

BanchmpOBKa T€J1eCKOorlla

YT106bI TENECKON MPOYHO CTOA Ha TPEHOre M NAABHO Nepeasurasncs,
€ro Hazo cbanaHcMpoBaTb. YTOObI 3TO Caenartb, ocnabbTe pUKCaTOp
OCM NpSMOro BoCcXoxAeHus. Tenepb TeeCKon MOXKeT NoBOpPayMBaTbCs
BOKPYI OCM MPAMOro BOCXOXAeHUsA. Janee Bbl TakxKe ociabute
pMKCaTOp OCU CKJIOHEHMA. TeNecKon CMOXKET NOBOpPaYMBaTbCA BOKPYT
OCH CKNOHeHMA. Teneckon B OCHOBHOM M ABUraeTCA OTHOCUMTE/IbHO
3TUX ABYX OCEM, OAHOBPEMEHHO MM MO OTAENBHOCTH. MocTapamTech
OCBOMTb 3T ABa pMKCaTopa U NpoBepbTE, KaK TesecKon
nepesBUraeTcsi OTHOCMTENIbHO KayKAoM OCH.

YT06bl NPOBECTM TOHKYH 6aNaHCUPOBKY TE/IECKOMa, BbIMOJHUTE
ClleflytoLLyo Npoueaypy: KPEnKo YAEPKMBAMTE ONTUYECKYIO TPY6Y,
4TO6bl €€ HE HaYyaslo packaynBaTb, 0C1abbTe PUKCATOP OCH MPAMOro
BOCXOXAEHUA M BpallaMlTe TeNecKorn, NoKa pblyar NpoTMBOBECa

He 3aMMeT napa/i/ie/ibHoe 3em/ie (FOpU30HTa/IbHOE) MOJIoKEHUE.
OcnabbTe pyyKy puKcaumm NpoTMBOBECA M CABMIraMTe NMPOTMBOBEC
BZAOJIb pblyara 10 TeX rop, NoKa TeJIeCKon He NpUAET B paBHOBECHE
M HE nepecTaHeT CKJIOHATLCA HW B KaKYH CTOPOHY. 3aTeM 3aTaHuTe
PYYKY b1KCaumn NpoTMBOBECA, YTO6bI 3aKPEMMTb €ro B JaHHOM
MOJIOXKEHMM.

3aTAHMTe UKCaATOP OCKU MPAMOro BOCXOXAEHUA M 0C/labbTe (umKcaTop
OCM CKJIOHEHMA. Tenepb TeNeckon MoXKeT CBO60AHO NepeaBUraTbCs
OTHOCUTE/IBHO OCK CKJIOHEHUSA. OcnabbTe pyyukM pMKCaLMM Kosel, pambl
TaK, 4YTobbl Tpy6a IErKO CKOJ/Ib3M/1a B KOJIbLaX Briepes 1 Hasag,.
CapuraiTe Tpy6y B KOJibLiaX paMbl 10 TeX Nop, NoKa TeNecKon

He NpMAET B paBHOBECHE M HE NepecTaHeT CKAOHATbCA HU B KaKyHo
cTopoHy. CHOBA 3aTAHWUTE (PMKCATOP OCK CKIIOHEHMS.

Tenepb Tesieckon npasuabHO c6anaHCMPOBaH OTHOCHUTE/IbHO 06eMX
ocei. CneaytolWwmi LWar - BblpaBHMBaHUE MCKATENA.



( KonnumaunoHHble BUHTBI OKynﬂp )

BbipaBHMBaHME UCKaTENA

LLnpokoe none 3peHna MUCKaTensa Teneckona obecneynsaeT 6osee
Jlerkoe HabnwgeHne O6BbEKTOB, YeM OKYAAP TeNecKkona, nose 3peHus
KOTOPOro HAMHOrO0 ye. YTo6bl MCKaTelb MPUHOCKUI MOJb3Y, ero
cnepyeT BbIPOBHATb OTHOCUTE/IbHO TeslecKona TaK, YTobbl M MCKaTesb,
M oNTMYecKas Tpyba Tesieckona OblIM HanpaB/ieHbl HA OHY U TY Xe
TOYKY 3Be3JHOro Heba. BbipaBHMBaHWE MO3BO/IAET Jierye HaxoAmTb
06beKTbl. CHavyana nosuLUMOHUPYMTE 06BEKT B LUMPOKOO630PHOM
UCKaTesnie, 3aTeM pacCMaTpMBaMTeE ero JeTasiv B OKYNsp Teneckona.
Kak 6 x 30 MM, Tak 1 8 x 50 MM OKYyIAipbl BbIPaBHUBAKOTCA O MHAKOBbIM
CNOCOGOM.

[epxartenb

CHMMMUTE C UCKATENS U ONMTMYECKOM TPY6bI MblIE3aLMTHbBIE KPbILLKM.
BcTtaBbTe 25-MM OKYJIAp MaJioro yBe/IMYEHUA B AeprKaTeslb OKyiApa
Ha MoZyJie TelecKona, ecn He caenann 370 paHbwe. CMOTpUTE Yepes
OKY/ISIp MCKATesIsl Ha OGBEKT, PACno/IOKEHHbIM Ha pacCTOSHUM
He meHee 800 m ot Bac (CoBeT: 3TO npolye caenatb, BbIHYB TPyoOy
ucKaTtens us aepxartens). ECiv yaaneHHbIn 06BbEKT He B (OKyce,
rnoBopayMBaimTe KoJ/bLo (pUKCcaumM hoKyca NPOTMB YaCOBOM CTPEJIKM,
YTO6bI 0CBOGOAUTL NEPEHMIA KOPNYC MCKaTeNs. Bpallarte nepeaHmi
; KOpMyc 0 TeX Mop, NoKa He noimaeTe OKYC, a 3aTeM 3aTAHUTE
\ ) KonbLo duKcaumm dokyca. Ocnabbte purKcaTop OCU NPAMOro
BOCXOXAEHMA 1 (DUKCATOP OCK CKJIOHEHMA TaK, YTOObI Teseckon
CBOGO/IHO NepemelLlaica OTHOCUTE/IbHO 06eux ocel. 3aTem HalesbTe
Te/IECKON Ha BbICOKMM, YETKMIM M HEMOABUAKHbIM Ha3eMHbIM 06BEKT
- ~N (Bepx TenedoHHOro CTon6av|4 T.M.), PAcnoJIOXKEHHbIN He BIMKE YEM
KonnumaumoHHele BUHTEI B 300 M OT Bac, U LEHTPUPYMTE OOBEKT B OKYJIApe TesecKona.
/ \ Okynsip CoKycumpyiTe M306parkeHms, NoBopaymBas pyukM hOKYCUPOBKM.
] 3aTaHMTE DUMKCATOPbl OCEM NMPAMOro BOCXOXKAEHMA M CKJIOHEHUS.

Fnags B UCKaTeNb, OCNAbNANTE MM 3aTArMBaiTe (Kak HY>KHO) OAMH
NI HECKOJ1IbKO KOJIJIMMAaUMNOHHbIX BUHTOB MCKaTe/1A A0 TeX NMop MNMoKa
' 4 [epxatens 6 6 Y

npMLen He 6yaeT TOYHO LEeHTPMPOBaH Ha 06bEKTe, KOTOPbIM Bbl
e —— npeasapmMTesibHO UEHTPMPOBAJIM B OKYJIApE TesIieCKona. Terlepb
\ J TENIECKON roTOB K NPOBEAEHMI0 HABIOAEHU.

MpoBepbTe BblpaBHMBaHWE Ha HE6ECHOM 06bEKTE, HanpMMmep ApPKoM
3Be3ge uam JlyHe, u npm HEO6XOAMMOCTU MCMPaBbTE BbIPABHUBAHME.
Mocne npoBefeHUA BbipaBHMBAHMA 06BEKTDI, MOMMaHHbIE CHavala
LUIMPOKOO630PHbIM MCKATE/IEM, TaKKe MOABATCA U B OKY/Ape
Tesneckona.

(B BRESSER
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Bbi6bop oKynapa

OKynsp Tefleckona yBeMuMBaeT u3obparkeHme B ONTUYECKOM Tpy6e.
Y KaxJoro okynsapa ectb cBoe HOKYyCHOe pacCTosiH1E, BblpaxKeHHoe
B MUIIMMETPax. YeM MeHbLle POKyCHOoe paccTosiHUe, TEM CUJIbHEee
yBenmnyeHue. Hanpumep: y okyasapa ¢ (POKyCHbIM pacCTOAHUMEM 9 MM
yBeJIMYEHME BbIle, YEM Y OKYIipa C POKYCHbIM PaCCTOAHUEM 25 MM.
Teneckon noctaenseTcsa ¢ 25-MM okynspom Plossl, KoTopbiM gaeT
LUIMPOKOe, YA06HOE Nojie 3peHUs M BbICOKOE pa3pelleHue
M306pakeHums.

OKyNsipbl MAJIOr0 YCU/IEHMA 06€eCNeYMBalOT LMPOKOE MNoJie 3PEHMS,
ApKOe BbICOKOKOHTPACTHOE M306paXKeHne 1 He JaloT riasam ycraBaTtb
BO BPeMS A0JITMX CEAHCOB Hab/toAeHMA. YTobbl HalMTM 06BEKT, BCerja
HauMHaMTe C OKy/sipa MEHbLLET0 YCUAEHMSA, Hanpumep 26-MM Super
Plossl. Korga 0o6beKT NoMMaH M LLEHTPUPOBaH B OKY/ISIPE, Bbl MOXKETE
3aX0TETb NEPEKIOYMTBCA Ha OKY/ISIP C 60/1€€ BLICOKMM YCUIEHMEM,
4TO6bl YBENIMUMTD M306paXKEHME M pacCMaTpUBaTb €ro noapobHee.

Ycunenue, nam yBeamyeHre Teneckona onpegensetcsa GoKyCHbIM
paccTosHMEM TenecKona M OKYCHbIM PacCTOAHUEM MCMOJ/Ib3YEMOrO
OKyniAipa. YTo6bl y3HaTb YCUNEHWE OKYApa, pasaennte hoKycHoe
paccTosHue Tesleckona Ha hOKYCHOe paccTosiHMe oKyaspa. Hanpumep:

®okycHoe paccToaHue Teneckona = 1000 Mmm
doKycHoe paccTosiHWe oKkynspa = 25 MM
YBenuyerue = 1000 mm / 25 mm = 40

MoxkeT nmn ycuneHue 6biTb CIMLKOM 601bWMM? ECIM Mbl FOBOPUM

06 ycuneHuu okynapa - aa, moxket! Camas pacnpocTpaHeHHas owmbKa
Ha4YMHaIOLLMX aCTPOHOMOB - “CBEpXyCH/IeHUe" Teneckona, T.€.
HepawuMOoHa/IbHOE MCMOJ/Ib30BAHME BbICOKMX YBEJIMHEHUM NMPU JaHHOM
anepType Teneckona 1M UMELMXCA aTMOC(EPHBIX YC/IOBUAX.
MoMHMTE, YTO MeHbLLEe, HO GoJiee YeTKOe M300parKeHNE C XOPOLLMM
pa3peLueHnemM ropaszo ayuylle 60/bliero, HoO MyTHOrO M3006parKeHM
C MeHblUMM paspelueHmem. Ycunernmsa 6onee 200 KpaT MOXHO
NMPUMEHATb TOJIbKO MPU CaMbIX CMOKOMHbIX aTMOCGhEPHbIX YCI0BUSAX,
KOTOpbI€ CMUJIbHO MEHSAIOTCA B T€YEHME CYTOK M B 3aBUCMMOCTHU

OT MecCTa Habo4eHUA. 3aBMXPEHUSA BO3yXa, AaXKe B ACHYI HOYb,
MOTYyT UCKa3nTb M300parkeHnA. Ecamn n3obpaxkeHme pasmbiTo

M HEeYeTKo, MOCTaBbTE OKY/IAP MEHbLUEro YCUEHUA, YTOObI MOBLICUTb
paspeLueHue.
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HabntoaeHus

Co6paB 1 cbanaHCMPOBAB TEIECKON, KaK OMMCaHO Bblille, Bbl FOTOBbI
HauMHaTb Hab/loaeHUA. YTo6bl NPUBLIKHYTbL K paboTe Tesieckona,
HabtoanTe HaseMHble 06BEKTbI, KOTOPbIE JIEFKO HAMTH, - JOPOXKHbIE
3HaKM, cBeTodopbl. 1A NOAYyYEHMSA HaUNYULIMX Pe3Y/IbTaToB
Hab1t0AEHUA BbINOJHUTE CAeAYoWME AEMCTBUSA:

Ecnu Bbl XOTMTE NOMMaTb B TEIECKON 06bEKT ANA HablAeH s,
CHavana ocnabbTte MKCATOPbl OCH NMPAMOr0 BOCXOXKAEHMA U OCH
CKJIOHEeHMS. Tenepb TENECKON MOXKET JIErKo NepemMeLlaTbcs
OTHOCHTE/IbHO 06enx ocel. OcnabnanTe Kaxaylo oCb OTAE/bHO

U NpobyiTe NnepemeLlaTb TesIecKon. 3aTemM NoTpeHupymMTech

C 0/IHOBPEMEHHO 0C/1abNneHHbIMKU hMKcaTopamm o06enx ocer. OYeHb
Ba*KHO M3y4MTb ABMNKEHWME TeleCKona Ha NPaKTUKe, YTOObl MPUBLIKHYTb
K HEMY, TaK KaK ABMKEHME 3KBAaTOpMalbHOM MOHTUPOBKM HEJb3S
OCBOMTb MHTYUTUBHO.

Ana o6HapyKeHUs KenaeMoro 06beKTa UCNoJIb3yMTe BbIPOBHEHHbIN
uckatenb. Koraa o6bekT LeHTPUMPOBaH B NepeKpecTbe MCKaTes,
3aTsaHUTE (DUKCATOPbI OCEM MPAMOrO BOCXOXKAEHMS U CKIOHEHMS.

OKy/IApbl MaIoro ycuaeHus o6ecneymBatoT WMPOKOE MoJjie 3peHUs,
APKOE BbICOKOKOHTPACTHOE M306pakeHne 1 He JatoT r/1asaM ycTaBaTtb
BO BpeMsA A0JITMX CeaHCoB HabstoaeHna. YTobbl HaboaaTb 06bEKT,
BCerfa HauMHamTe C OKy/ipa MEHbILLErO YCUIEHMA, Hanpumep 25-MM
OKynspa, NnocTaB/semMoro B Komnaekte. Korga o6beKkT LeHTpUpoBaH
U cpOKyCUpPOBaH B OKYJIApEe, NEPEK/IIOYMTECH Ha OKYNSP C 6onee
BbICOKMM YCUNIEHUEM, YTO6bI YBE/IMYMTD M306parKeHME U
paccMaTtpuBaTb ero nogpobHee.

Korza o6beKT LeHTpMpoBaH, ero MoXHO CPOKYCMpoBaTb, MOBOpayMBas
PYYKM MexaHu3ma HOKYCUPOBKM. YUTUTE, YTO NPM HabOAEHMM
ACTPOHOMMYECKMX OGBEKTOB MOJIE 3PEHMA HAUYMHAET MEAJIEHHO
CMelLLaTbCA B NoJie OKyaApa. OTO ABMKEHWE Bbi3BaHO BpaLleHUEM
3eMn BOKpYr cBoer ocU. Mpu 60bLIMX YCUNEHUAX 06BEKTBI ABUKYTCA
B NoJie 3peHnsa 6bicTpee. ITO MOXKHO KOMMNEHCUMPOBATb pblYarom
NnpMBOAA OCK MPSAMOr0 BOCXOXAEHWUA UK (OMUMOHA/IbHO) ABUraTeneM
Np1BOAA OCK MPSIMOrO BOCXOXKAEHMSA.

Ha6ntoaeHue JlyHbl. HaBeamte Teneckon Ha JIyHy (yyuTtute, 4Tto JIyHy
BMAHO HE KaxkAyl Houb). Ha JlyHe MOXHO YBMAETb MHOMO MHTEPECHOMO
- KpaTepbl, ropbl, JIMHUK c6poca nopogbl. Jlyylle Bcero HaboaaTb
JlyHy B nepBoi/nocieaHeNn YeTBepTn UM B cepeamHe dasbl. B 310
BpeMS COJIHEYHbIM CBET NaJaeT Ha NOBEPXHOCTb JlyHbl MOA Yr/IOM, UYTO
£06aBNAET BUAY rNy6MHbI. Y NOAHOM JlyHbl HE BUAHO TEHEN, MO3TOMY
C/IMLLIKOM SIpKasi MOBEPXHOCTb BbIFIAAMT MJIOCKOM M [OBOJIbHO
HeuHTepecHoM. Mpu HabAeHMMU JyHbl MOXKHO MCMO/Ib30BaThb JIYHHbIN
GUNbTP HEMTPaNbHOM NAOTHOCTM. OH He TONIbKO YOUpaeT 6JIMKM,

HO M MOBBILIAET KOHTPACTHOCTb M306paXKEHUS.

(B BRESSER'
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YcTaHOBKa MOJIAPHOro
NOJIOXKEHMA

YCTaHOBUTE MOHTMPOBKY POBHO - €CJIM HY}KHO, OTPErY/IMPYITE BbICOTY
HOXeK TpeHorn. OcnabbTe MKCATOP OCH MPSAMOrO BOCXOXKAEHMS.
Bpaluarite Moayb ONTUYECKOM TPY6bl, MOKa pblyar NpoTUMBOBECA

He 6y/leT NoKasblBaTb MPSAMO BHM3 HaZ, MOHTUMPOBKOM.

YcTaHOBWUTE TeNecKon Tak, YToObl HOXKKa TPEHOr1, OTMeYeHHas
3B€3/104KOM, 6bls1a NOBEpHYTa K ceBepy (B KOXKHOM nosywapmm -

K tory). OnycTmute MKCaTop OCU CKIIOHEHMA C TPEHOTM TaK, YTOObI
OMNTMYECKYIO TPYGY MOXKHO 6blJ10 BpallaTb. BpalakTte onTMyeckyto
TPyby, NMOKa OHa He yKaxkeT Ha ceep (B KOXKHOM Mosyluapumm - Ha tor).
Tenepb 3aTaHuTe dmKcaTop. HanamTe MonspHyto (CeBepHyto) 3Be3ay,
€CJIN HY}KHO, YTObObl TOYHO CMOTPETb Ha ceBep (B HOXXHOM MosyLapum -
OKTaHrT).

OnpegenuTe WUPOTY BaLIEro MECTOHAXOXKAEHMSA, €C/IU ele

He caenanu atoro. C nomMolubto T-06pasHbiX BUHTOB PeryMpoBKu
WIMPOTbI HAK/IOHUTE MOHTUPOBKY TEJIECKOMA TaK, YTO6bl CTPesKa
yKasblBasia Ha NPaBu/IbHYIO LUIMPOTY BaLIEr0 MECTOHAXOXKAEHMSA
Ha LUKane Wu1porT.

Ecam 371 waru BbINOJIHEHbI C Pa3yMHOM TOYHOCTbIO, TENECKON
JI0OCTaTOYHO XOPOLLO BbIpOBHEH Ha [MoNsApHYt0 3B€34Y, M Bbl MOXKETE
HauMHaTb HabaoaeHus. Korga MOHTMPOBKA BbICTaB/IEHA B MOSPHOE
MoJIoKEHME, KaK OMMCaHO Bbllle, Yo/l LWMPOTbl 60/1blle He HAJ0
pery/MpoBaTtb, MoKa Bbl HE NMEepPeMECTUTEC B APYryto reorpadmyeckyto
TOYKY (C APYroM WMpOTOM).

MouTh Ans Bcex TpeboBaHWIM aCTPOHOMMYECKOrO Hab Il AeHUS
[0CTATOYHO NPUBM3UTE/IBHOM HAaCTPOMKM LUMPOTbI TENIECKOMNA M APYrvX
YCTaHOBOK. He yzensnTe CIMWKOM MHOrO BHUMAHUS TOYHOMY
BbICTaB/IEHMIO MOJIAPHOMO MOJIOXKEHWUSA TeNeCKona, 3TO CHU3MT
YZIOBOJIbCTBME OT MCMOJIb30BAHUSA 3TOr0 YCTPOMCTBA.



O6cnyxmnBaHme n yxona

Moc/ie MHTEPECHOro U YCMELLHOro HabAEHWS CedyeT 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 3a6yabTe HageTb Ha TpyGYy M Ha coeaMHEHUE OKyspa
MblNe3alUTHBIE KPbIWKK. TaKXKe cneayeT y6paTb BCE OKYAsApbI
U OMTUYECKME NMPUCMIOCOB/IEHUS B COOTBETCTBYHOLME YTAAPSI.

COBET: Bbinpamnstowiaa IMH3a He peKoMeHayeTca Ans
ACTPOHOMMYECKUX HabIIoAeHUA. Ucnonb3ymTe AN HUX TONIbKO
ZAMaroHabHoOe 3epKaJsio, a BbINMPAMSIOLWYIO IMH3Y - AN1A Hab4eHNA
naHawadTos.

Baw Teneckon - cBepX4yBCTBMTE/IbHbIN NpU60opP. Mo3TOMY OH

He [0/IKEH KOHTaKTMPOBaTb C Mbl/blo MM Bnarol. CTapanTech

He KacaTbCs JIMH3bl 06 bEKTMBA Nasibllamn. ECiM, HecMoTps Ha yxoa,

Ha TeJlecKone CKonmaach rpAsb MM MNblib, CHaYyala yaaamTe ee MArKoM
LLIETOYKOM.

3aTeM NpoTpUTE rPpA3HOE MECTO MArKOM HETKAHOM casipeTKOM.
OTneyaTku NasbLeB yylle BCEro yAansTCa C ONTUYECKMX
NoBEPXHOCTEN HETKAHOM MArKoM candeTKoM, npeaBapmTe/ibHO Caerka
CMOYEHHOM cnmpToM. Elle nyylle MCnonb3oBaTh CKaTblM BO3AYX.

Ecam nbinb MM BNara nonasam BHYTPb TeNECKoNa, He MbiTaMTech y6paTth
MX CAaMOCTOSITE/IbHO, @ 06paTUTECh K MECTHOMY CMeLManmcTy

WM K BalleMy aunepy.

He npoTupaiTe onTMKy Tesieckona C/MLLKOM YacTo. Bbl MoxeTe
noBpeanTb NMoKpbiTMA. ECam rpasb nonana BHYTpb Te/seCKona,
He nbiTaMTecb y6paTbh ee camu, a 06paTMTECH K CBOEMY AMEpY
WJIM B CEPBMCHbIN LEHTP B BalleW CTpaHe.

(B BRESSER
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BbipaBHMBaHMeE (KOoNMMaLUMA)

Bce HbloTOHOBCKME (pedpaKTopam KOJIJIMMaLUMA He Hy}KHa) TeNECKONbl
Bressner Messier noctaBastoTCs ¢ NpessapMTe/IbHO NPoBeAEHHOM
KOJIIMMALMEN, 1, BOSMOKHO, BaM HE NMOHAZ06MTCS HacTpauBaTb
ONTUKY Nepej HabngeHuamn. OfHaKo, ecsiv Npu JoCTaBKe

C TENIeCKOMOM rpy60 obpallanmcb, cnegyeT NpoBeCcTU KOJIMMaLMIo
OMTMYECKOM CMCTEMBI 3aHOBO. B nito6oM ciyyae, npoueaypa
KO/IIMMaLMKM HEC/IOXHA.

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 pedhnekTopax HetoToHa ¢ 6onee
TPaAMUMOHHBIMU (T.e. 6onee A/IMHHBIMK) OTHOCUTE/IbHbIMM (DOKYCHBIMM
paccTosHMAMM NpU B3rnage B Tpydy POKyCUPOBLUMKA (6e3 OKynsapa

B (DOKYCUPOBLLMKE) M300paXKeHMA B AUAroHa/IbHOM 3epKaJie,
nepBUYHOM 3epKasie, Tpybe (OOKyCUMpPOBLUMKA M r1a3y HabaaaTens
LleHTPMPOBaHbl OTHOCUTENbHO Apyr Apyra. OfHaKo Npy KOPOTKOM
OTHOCHTEIbHOM (DOKYCHOM PacCTOAHWW NEPBMYHOrO 3epKasa
Teneckona HbtoToHa NpaBubHaA KOAMMaUus TpebyeT, YTobbI
AMaroHanbHoe 3epKasio OblJI0 CMELLEHO B ABYX HarnpassieHuax: (1) oT
hOKYCHpOBLUMKA U (2) K NEPBUYHOMY 3€pKasly, Ha paBHOM PacCTOAHWM
0T 060MX. JTO CMELLEHNE COCTaBASAET NPUMEPHO 5 MM B Kaxa0M
HanpaB/IeHUU. YUTUTE, YTO CMeLLEeHUe NpeaBaprTE/IbHO OblI0 CAeNaHo
Ha 3aBoJe [0 NOCTaBKM Teseckomna. Bam TosibKo cnegyeT y6eamntbCcs,
YTO TesIeCKon BO BpeMA JO0CTaBKM HE TPACCA U KONMMaLUA He
CMECTU/IACb, U BbINOJIHUTb PUHANIbHYIO HACTPOMKY.

YT106bI NPOBEPUTL U, MPU HEOBXOAMMOCTM, NPOBECTM ONTUYECKYHO
KOJIIMMALMIO, BbIMOJIHUTE Clefyrolme WwarK: Habaaas yepes
(hOKYCHPOBLLUMK, OPUEHTUPYIMTE MOJIOKEHME TeNa TaK, YTobbI
nepBUYHOE 3epKaJsio TeslecKona Haxoam/1oChb crpasa oT Bac,

a OKOHYaHWe KOPPEKTUPYIOLLEN M/IOLWAZKM - CIeBa OT Bac.
JnaroHanbHoe 3epKasio 6yZeT LeHTPMPOBAHO KaK MoKasaHo (2).
Ec/M OHO He LUEeHTPUPOBAHO. OTPETYIMPYITE 4 KONIMMALMOHHBIX BUHTA
Ha N/JIaCTMKOBOM KOpMyce AuaroHasibHoro 3epkasa. Ecnun otpaxeHue
B MepBMYHOM 3epKasie (3, puc. 31a) He LEeHTPUPOBAHO Ha MOBEPXHOCTH
JAMaroHasibHOro 3epKasa, OTperyimpymTe 4 KoJIMMaUMOHHbIX BUHTA
Ha NJ1aCTMKOBOM KOpMyCe AMaroHasibHOro 3epKasia Tak, 4Tobbl
LeHTpupoBaTb oTpaxkeHue. Kak onucaHo Bbiwe, 4 KONJIMMALMOHHbIX
BMHTa Ha NJIACTMKOBOM KOprnyce AMaroHalbHOro 3epKasa
MCMOb3YyTCA BO BpEMA NpoLeaypbl KONAMMaUMM ANA ABYX PasHbIX
HacTpoekK. He TaHMTEe 4 KO/IMMALMOHHBIX BUHTA C CUJIOM

U He NoBopayvMBaMTe HMKAKOM BUHT 6oJiee YeM Ha 2 MoJiHbIX 060poTa
NPOTMB YACOBOM CTPEJIKM (T.€. B HanpaB/eHUM oc/abieHns BUHTOB);
B NPOTUBHOM C/Ny4ae AMaroHaibHOe 3epKaio MOXKET BbINacTb M3
ZJepxatens. YYTuTe, YTo HaCTPOMKM AMaroHaslbHOrO 3epKasia O4YeHb
YyBCTBWUTE/IbHbI. [TOBOPOT KOI/IMMALMOHHOIO BMHTA Ha MN0/1060poTa
CYLLIECTBEHHO B/IMAET Ha KOJ/IMMALMIO.
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e OTpaxeHue BO BTOPUYHOM 3epKarne
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BTopuuHoe 3epkano
OTpaxeHue B NepBUYHOM 3epkarne

OTpaxeHue B rnase Habnogartens
3axuMbl NEPBUYHOTO 3epkana

Ec/iM oTpaxeHue B AMaroHa/lbHOM 3epKasie He LeHTPUMPOBaHO
C OTparKeHMeM B NEPBMYHOM 3epKasie, OTperyMpymre 3 BUHTa
Ha 3aJHel NOBEPXHOCTM KOpryca NepBUYHOro 3epKana.

MPUMEYAHME: Ha Koprnyce nepBMYHOro 3epKasia pacrnosioXeHo

6 BUHTOB. Tpu pUDNEHBIX - KONIMMALMOHHbIE BUHTbI, a 3 MalleHbKMX
BMHTa-6apallKa - CTOMOPHble BUHTbI. CTOMOPHbIE BMHTbI CriegyeT
c/erka ocsiabuTb, YTO6bI perympoBaTb KOJIJIMMALMOHHBIE BUHTDI.
MpobyiTe, NoKa He Hay4yMTeChb YyBCTBOBATb, KAKOWM KOJIIMMALIMOHHbIM
BMHT MOBEPHYTb, YTOObI U3MEHWTbL M300PaXKEHUE HYXKHbIM 06Pa30oM.
MpoBeauTe TeCTUPOBaHWE MO 3BE34€E, YTOObl YOeANTbCA B TOYHOCTH
BbIMNOJ/IHEHMA WaroB. Mcnosb3ysa 25-MM OKynap, HaBeauTe Teneckon
Ha YMEPEHHO SIpKYIo 3Be34y (BTOPOM MM TpeTbeN BEIMUMHBI)

U LEHTPUPYMTE U306paXKeHMe B NoJsie 3peHms Teseckona. MeaneHHo
HaBoauTe M1 y6uparTe oKyc, Nnoka He YBUAUTE HECKOJIbKO JUCKOB,
OKpYy»KaloLWwmx LeHTp 38e34bl. Ecan warn BbinosIHEHbI NPaBULHO,

Bbl YBUAMTE KOHLEHTPUYECKME (LEHTPMPOBAHHbIE OTHOCUTE/IbHO ApYr
Apyra) Kpyru. MNpy HenpaBMAbHOM KOJIIMMaLMKM NoJslyyaTcs
NpoJi0/IroBaThle UM BbITAHYTblE Kpyri. OTperyiupyiTe 3 BMHTA

Ha Kopnyce NepBMYHOro 3epKasia TaK, YToObl Kpyrm cTaam
KOHLLEHTPUYECKMMM.

BkpaTue, 4 KONIMMALMOHHBIX BUHTA Ha NJIACTMKOBOM Kopryce
[MaroHaIbHOro 3epKasia M3MEHSIIOT HaK/I0H BTOPMYHOIO 3epKasa Tak,
YTO OHO MPaBW/IbHO LEHTPUPYETCA B BblABUMKHOM YaCTH TpY6bl
boKycHpoBLLUMKa, a NepBMYHOE 3ePKasio LLEHTPMPOBaHO, EC/IM CMOTPETb
B (DOKYCMPOBLUMK. TpM KOJJIMMALMOHHBIX BUHTA Ha NEPBUMYHOM 3epKase
MEHSIOT HaKJ/IOH NMepPBMYHOro 3epKasia Tak, YTO OHO OTpakaeT CBeT
NPSMO B LEHTP BbIABMKHOM YacTu Tpy6bl.

Mpr1MeYaHune KacaTteibHO NMPOBEPKM BCMbILLKOM: €C/iv (POHAPUKOM
WU APYFUM UCTOYHUMKOM CMJ/IbHOTO CBETa NOCBETUTH B TPY6Y
TeNeckona, B 3aBUCMMOCTM OT JIMHUM B3rnsaa HabaoaaTens 1 yria
CBETa MOXHO YBMAETb LIapanmuHbl, TEMHbIE MW APKME MATHA MU
NpPOCTO HEPOBHOE MOKPbITUE, YTO CO3AaeT BneyvaT/eHne HU3KOro
KayecTBa ONTMKMU. ITU AedeKTbl BUAHbI TO/IbKO KOrAa MHTEHCMBHbIN
CBET NaJaeT Ha JIMH3bl UJIM OTPANKAETCA OT 3€pKasl, M UX MOXKHO BMAETb
B J1I060M BbICOKOKAY€CTBEHHOM ONTMYECKOM CUCTEME, B TOM YMC/Ie
M B TMraHTCKMUX MCCNeA0BaTENbCKMX Teneckonax. 06 onTMYecKom
KayecTBe TeJlecKona HeJb3si CyAuTb Mo 3TOMY TeCTy; HacTosllee
TECTUPOBAHME KAa4yeCTBa ONTUKM MOMKHO BbIMOIHUTb TOJIbKO

MpM TIATE/IbHOM TECTMPOBAHUM Ha 3BE34Y.

(B BRESSER
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KoopAanHaTbl HEGECHbIX TE

Ana ycnewHoro oTcnexuBaHusa He6ECHbIX TN MOHTMPOBKY TeslecKona
cnepyeT BbIpOBHATL HA HEGECHbIM Notoc. MpyU 3TOM 0CH MOHTMPOBKM
OPMEHTMPYIOT TaK, YTO6bl OHM COOTBETCTBOBAJIM HEGECHOM cdepe.
Ec/u Bbl XOTHUTE BbIPOBHATb MOHTMPOBKY Ha HEGECHbIM MOJIOC, Bam
HY}KHO 3HaTb, KaK onpeaesiMTb MECTOHAXOXAeHUe 06beKTa B Hebe,
KOrZia OH HenpepbIBHO ABUraeTcs Nno HebecHoM cdepe.

CrctemMa HebeCHbIX KoopAMHAT pUCyeT Boobparkaemyto cdepy,
OKPY:KaloLLyto 3eM/1t0, B KOTOPOM pacnosioxKeHbl 3Be3/pbl. ITa cMCTEMA
nogobHa cMcTeMe WMPOT M AOJrOT Ha KapTax NOBEPXHOCTU 3EM/IU.
Ha KapTax 3eM/iM IMHUKM JONrOTbl NpoBOAATCA MeXKay CeBepHbIM

1 HOXHbIM NoOCaMM, @ IMHUA LUMPOTbI - B HarNpaBJ/IEHWMM C BOCTOKa
Ha 3anaj, napasiesibHo 3KBaTopy 3emn. MoJ06HbIM e 06pa3om
NpoBOAATCA BOO6parKaemble JIMHUM LUMPOTbI U AOArOTbl AN HEGECHOM
cdepbl. ITU IMHMM M3BECTHbI KaK "MpAMOe BOCXOXKaeHue"

M "CK/IOHEHMe".

KapTa 3Be3gHoro Heba MMeeT ABa MoJtoCca M 3KBATOP, KaK U KapTa
3emnu. Montocbl 3TOM KOOPAMHATHOM CUCTEMbI ONPEeAENsATCA KaK ABe
TOYKM, rae CeBepHbin M KXKHbIM NOIOCHI 3eM/IU (T.€. OCb 3eM/n),
NPOAOJ/IKEHHbIE B GECKOHEYHOCTb, NepeceKkyT HebecHyto cdhepy. Taknm
o6pa3om, CeBepHbI HEGECHbIM MOJIOC - TOYKa He6a, rae NpoAo/iKeHue
CeBepHoro noJitoca 3em/M nepecekaeTcs ¢ HeGecHoM cchepoi.
CeBepHas 3Be3a (MonsipHaa 3Be3a) pacrnosioXKeHa o4eHb 61M3K0

K CeBepHOMY HebecHoMy nosocy. HebecHbiM 3KBaTop ABSETCS
npoeKumen 3KkBaTopa 3eMn Ha HebecHyto cdepy. Tak ke, Kak

no AO/Ir0TE U LUMPOTE MOXKHO OnpeaeIMTb MeCTOMNO/I0KEHUE 06 bEKTA
Ha MOBEPXHOCTM 3eMJIM, HEGECHBIM 06BEKT MOXKHO OMNpeaesvTb

no KoopAMHaTam NPSMOro BOCXOXKAEHMA M CKIOHEHMA. Hanpumep:
KoopauHathbl Jloc-AHaxkeneca, KanndopHus, paBHbl +34° LWUMPOTbI U
118° ponroTbl, a KoopaMHaTbl Ko/bLeBoM TyMaHHOCTH (06beKT M57) -
18 4 NPAMOro BOCXOXKAEHUA U +33° CKJIOHEHMS.

MpsMoe BOCXO¥XKAEHME - STOT HEGECHbIM aHalor A0/IroTbl U3MepAeTCs
B €AMHMLAX YacoB, MMHYT M CEKYHJ NO 24-4acoBoM LUKane (NoA06HO
TOMY, Kak BpeMeHHble 30Hbl 3eMJI1 OnpeaensaTCa No JIMHUAM
[oAroTbl). HyneBasa AMHMA (HEYTO BpoAe KOCMMUYECKOro 'pUHBUYCKOIO
mepuamnaHa) 6blsia MpoM3BOJIbHO BblopaHa M NMPOXOAMUT Yepes Co3Be3ane
Meraca. Ee kKoopamHatbl - 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
rpasycoB. O6bEeKTbI, Pacro/oXKeHHbIe Jablie K BOCTOKY OT HyJ/IeBOM
vHmK npsmoro BocxoxaeHma (0 4 0 muH 0 ceK.) nmetot 6onee
BbICOKME KOOpAMHATbl NPAMOro BOCXOXAEHMSA.



CK/IOHEHWE — 3TOT HeBeCHbIM aHasor WMPOTbI
u3mepsaeTca B rpagycax, apKMMHYTax M apKCeKyHAax
(Hanpumep - 15° 27" 33"). CKNIOHEHUA 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
paBHsieTca -90°). Jliobad To4Ka Ha HebeCHOM
3KBaTope (co3se3ama OpuoHa, [Jesbl u Bogones)
MMEIOT Hy/IEBOE CKJIOHEHME, 0603HaYaeMoe KaK

0° 0'0.

Jllob6oe HebecHoe TeNO MOXKHO TOYHO ONpeaeMTb
C MOMOLLbI0 3TUX KoopAuHaT. Ucnosib3oBaHme
KOOPAMHATHbIX KPYroB - HEO6X0AMMOE YC/I0BUE
nepeaoBol METOAMKM HabtogaeHus. Ecam Bbl
ucnosib3yeTe MX BrnepBble, CHayana HauenbTecb
Ha APKYI0 3Be3/y C U3BECTHbIMW KOOpAMHATaMM

M BbICTaBbTE AJ/11 HEE KOOPAMHATHbIE KPYru. 3aTtem
“nepeckoumTe” Ha Apyryto 38e34y C M3BECTHbIMM
KoopAMHaTaMM U CPaBHUTE C HUMM KOOpAMHATHbIE
Kpyru. Tak Bbl HayuMTECh YBEPEHHO 0OpaLLATLCA
C KoopAMHaTaMM OGBEKTOB.

OnpegeneHue HebeCHOro noJsca

YT106bI Yy3HATb OCHOBHbIE HaNpaB/IEHUA Ha MecTe
HabneHus, 3aMeTbTe, rae CosHUe BCTaeT (BOCTOK)
U caamTca (3anaj) Kaxkapii AeHb. Korga ctemHeer,
NMoBepHUTECH K CeBepy, NP 3TOM JIeBOE nJjievyo
JOJI)KHO ObITb NOBEPHYTA B CTOPOHY 3aKaTa ConHua.
YT06bl TOYHO HALLEIMTHLCA Ha MOJIKOC, HanaMTe
CeBepHyto ([MonapHyo) 3Be34y, OPUEHTMPYACH

no bonbluon Measeamue.

MprMeyaHHe: cpefHUX YCTAaHOBOK a3nmyTa M LUMPOTbI
MOHTMPOBKM JOCTAaTOYHO NMPaKTUYECKM ANs N060M
Lenu (Kpome AnuTenbHoM actpodoTorpadum).
Mo3TOMYy COBCEM HE HY}KHO TPaTUTb MHOIO BPEMEHM
Ha TOYHOEe BblpaBHMBaHME MO HEGECHOMY MOJIOCY.

KoopanHaTHble Kpyru

KoopauHaTtHble Kpyru B KOMMJIEKTE MOAENIEN CEPUM
Messier no3BonsoT onpeaeMTb MECTOHaXOXAeHME
cnabblx HEGECHbIX Te, KOTOPbIE HE TaK JIErKO HaMTH
Npy BU3Yya/ibHOM HAGJIOAEHMM.

Koraa Teneckon HanpaeieH Ha CeBepHbIM HEGECHbIM
MOJIKOC, KPYr CKJIOHEHMA JOMKeEH noKasbiBaTb 90°
(4To o3HauvaeT +90°). Kaxkgoe aenenue Kpyra
CKJIOHEeHMA cooTBeTCcTBYeT wary B 1°. /[lnana3oH
Kpyra npsAMoOro BOCxoxaeHua coctasnset ot 0 4 go
24 (He BKJIOMaA) 4 U MMeET War 5 MuH.

Mcnonb3oBaHue 3TUX Kpyros TpebyeT onbiTa.
Monb3ysAcb Kpyramum BriepBble, CTapanTechb
nepeckakmMBaTb OT OJHOM APKOM 3Be3/bl Ha APYryo
APKYI0 3B€34Y C M3BECTHbIMM KOOPAMHATAMM.
TpeHupyHTeCh NEPEBOAMTb TENECKON C OAHOMO JIErKO
onpefieNIAeMoro o6beKTa Ha pyroi. Tak BaM CTaHeT
oYeBMAHA TOYHOCTb, Tpebyemas A/A NpaBU/IbHOMO
HaxoXAeHWs 06beKTa.

Mcnonb3oBaHMe KOOPAMHATHbIX
KpYroB 418 onpeaeeHus
MECTOHAXOXAEHMS NJIOXO0 BUAMMbBIX
06BHEKTOB

BcTaBbTe B (POKYCHMPOBLUMK OKYASIP MAJIoro
yBe/IM4eHua, Hanpumep 25-mMmM okynsap. Beibepute
APKYI0 3Be3/ly, KOTopas BaM 3HaKkoMa (M1 KOTOPYIo
JIETKO OMpeaenuTb), B TOM YacTh Heba, rae
HaXoAMTCA HYXKHbIM Bam 06beKT. HananTe

B 3Be3JHOM aT/iace KoopAMHaTbl MPAMOro
BOCXOX/JEHUS 3TOM SAPKOM 3Be3/bl U BbIGPAHHOMO
BaMM o6beKTa. HauenbTecb Ha ApKyio 38e34y.
OcnabbTe pyuKy pMKCaumMmM KOOPAUHATHOIO Kpyra
NPAMOro BOCXOXAEHUA M NOBEPHUTE 3TOT KPYr TakK,
YTOObI BbICTAaBMTb KOOPAMHATY MPAMOIr0 BOCXOXAEHUSA
APKOM 3BE3Abl; 3aTAHMTE PYUKY DUKCaLMM
KOOpPAMHATHOro Kpyra Ha o6beKTe. 3aTeM oc/1abbTe
durKcaTop 0CM NPAMOro BOCXOXAEHMA M NOBEPHUTE
TeNeCKor Mo OCK NMPAMOro BOCXOXAEHUA TaK, 4YTOObI
BbIGpaTb MpaBMJ/IbHYI0 KOOPAMHATY NPAMOro
BOCXOXAEHMA 06beKTa. 3aTAHMTE (PUKCATOP OCH
npAMoro BocxoxaeHua. Eciv Bce caenaHo
aKKYpaTHO, HYKHbI BamM O6BEKT A0/IKEH NOABUTLCA
B M0J1e 3pEHMA OKYJiApa MaJioro yYBeJIMYeHUA.

Ecnm Bbl He cpasy YBMAMTE KeaeMbli 06BEKT,
nouvwmTe B Hebe pAAoM. [TOMHMTE, YTO C OKY/IAPOM
25 MM none 3peHua Teneckona Messier coctaBnseT
okono 0.5°. brarogapsa ropa3go 6onee LWMPOKOMY
MOJII0 3PEHUA, MCKATEIb MOXKET CyLLECTBEHHO NMOMOYb
B HaXOX/JEHWMM M LLEHTPMPOBaHMM 06 EKTOB Noc/e
TOro, Kak KOOpAMHATHbIE KPYry NO3BOJIUU
onpegennTb NpMMEPHOE MNOJIOKEHUE 0OBbEKTA.

(B BRESSER
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KocMmuyeckme oo6beKkThbl

Huke nepeyumcieHbl HECKONbKO M3 MHOMMX aCTPOHOMMYECKMX
06bEKTOB, KOTOPbIE MOXKHO Hab/l4aTb B Teneckon cepun Messier.

JlyHa

JlyHa HaxoamTcsa Ha paccTosaHuu 380 000 KM OoT 3eMnn; ee nydlle BCero
Hab/4aTb B NepBYH/NOCAEHIO YeTBEPTb UM B cepeanHe dasbl,
KOrZa COJIHEYHbIM CBET NaJaeT Ha ee NOBEPXHOCTb MOJ, YI/IOM.

OH oT6pacbIBaeT TeHM M J06aBAAET BUAY INY6UHbI. Y NoJHOM JlyHbl

He BMAHO TEeHEeM, NO3TOMY C/IMLLKOM SipKas NOBEPXHOCTb BbIr/IAAUT
NJIOCKOM U JOBOJIbHO HEMHTEpPECHOM. Mpu HaboAeHMM JIyHbl MOXKHO
MCMO0J1b30BaTb JIYHHbIM (UALTP HEMTPAsIbHOM MAOTHOCTU. OH HEe TOJIbKO
3allMLlaeT raasa oT 6JIMKOB, HO M MOBbILWAET KOHTPACTHOCTb
M306pakeHums.

B Teneckon cepmm Messier MOXKHO Habtl04aTb NOTpAcCalLWMe geTanm
JlyHbl, B TOM YMC/IE COTHM JIYHHbIX KpaTepoB M Mopel. Kpatepsbl -

3TO Kpyr/ble caefbl NonajgaHMsa MeTeopoB, NMOKPbIBAKOLLME 6OJbLLYO
4YacTb NOBEPXHOCTU JlyHbl. Ha JlyHe HeT aTMocdepbl, cnegoBaTtesibHO,
HeT MOroAHbIX YCJIOBMM, TaK UYTO yAapbl METEOPOB - €AMHCTBEHHOE
nposBaeHMe 3po3mn. B TakMX yCa0BMAX KpaTepbl MOTYT CyLLECTBOBaTb
MWANMOHBI NeT. Mopsa - 3TO rnaZKkue TeMHble 061aCTH, pa3bpoCaHHble
no noBepxHOCTH JlyHbl. OHM NpeACTaBAsAIT CO60M 6o/bluMe ApeBHUE
KOT/JIOBMHbI OT Y/Z1apOB METEOPOB MJIM KOMET, KOTOPbIE 6bl/IM 3aMO/IHEHDI
NaBoM 13 Heap JlyHbl.

MnaHeTbl

MonoxeHWe nnaHeT B HEGE MEHAETCA N0 MEpPe UX BpaLLEeHMA BOKPYT
CosiHua. YT06bI ONpeaemTb NOJIOKEHWE NIAHET B ONpeAeneHHbIN AeHb
WU MecsL, 06paTUTECH K EXXeMEeCAYHOMY aCTPOHOMMUYECKOMY XKypHany
Sky and Telescope, Astronomy 1 T.n. HMxXe nepeyncieHbl camble
noaxoAawme Ans HabaaeHMA B Teneckon cepumn Messier nnaHeTbl.

BeHepa pasmepom oKosio 9/10 guameTtpa 3eman. Bpalasacb BoKpyr
ConHua, oHa NpoxoAMT Yepes pa3Hble da3bl (YeTBEPTh, MOJIOBUHA,
nosiHas), Nnofo6Ho dasam JlyHbl. AMCK BeHepbl KaxkeTca 6eNbIM,
TaK Kak CosiHLe oTparkaeTcs OT TOJICTOro €10 06/1aK0B, KOTOpble
MOJIHOCTbIO 3aKPbIBAOT €€ NOBEPXHOCTb.

Mapc cocTaBnsieT NpMMEpPHO MOJIOBUHY AMaMeTpa 3eMan M BUAMTCA
Hab6/1l04aTe0 KPOLLEYHbIM KPacHO-0paHXeBbIM AUMCKOM. Ha 0HOM

U3 NONAPHbIX MMKOB Mapca MOXHO pasrasgeTtb 6enbik cne. NpumepHo
KaxJple JBa roja, Korja op6uta Mapca 6/mx,e BCero K 3em/ie, MOXHO
pasrasAeTb Ha ero NOBEPXHOCTU 6OJbLUE eTasleN M LIBETOB.



tOnuTep - KpynHenwas naaHeta Co/IHEYHOM CUCTEMBI, €r0 AUaMeTp
B 11 pa3 6osblue guameTpa 3eMnu. lNnaHeTa BUAHA KaK AMCK

C TEMHBIMK JIMHUSIMM NONEPEK MOBEPXHOCTU. ITU JIMHUM - IEHTDI
061aKkoB B aTMocdepe. Jarke Ha MasblX YBEMYEHMAX MOXKHO BUAETb
yeTblpe cnyTHuWKa Onutepa (Mo, EBpona, NaH1mes v Kanimcro)

KaK 3Be34006pa3Hble TOYKM CBeTa. ITU CNYTHMKKM BpaLLaloTCA BOKPYr
fonMTepa Tak, 4YTO B pa3Hble HOUYM MOXHO BMAETb pa3HOe KOJIMYeCTBO
CMYTHMKOB.

CatypH B 9 pa3 60/ibllie AMamMeTpa 3eM/IU; OH BUMAEH KaK MasieHbKUIA
fOnuTEp 1 ero ChyTHYKN KpYr/ibld AUCK C KonbLamu. B 1610 r. Fanmneo, nepsbiit HabawaaTe b
CaTypHa B Te€/IeCKOr, He MOHSAJ, YTO TO, YTO OH BMAMT, - KO/bLA.

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

U3 TPMUJIJIMOHOB YaCTML, JibJa Pa3MEPOM OT MbIIMHKK A0 34aHKA.
MHoraa B Teneckon cepum Messier MOXKHO YBUAETb OCHOBHOM MPOCBET
Mexay Konbuamm CaTypHa, HasbiBaembln JeneHnem Kaccuuu. Takxke
MOXKHO yBUAETb TUTaH, KpyMnHEMLLMM M3 ClyTHMKOB CaTypHa, OH BMAEH
KaK sipKoe 3Be34006pa3Hoe Tes10 PAAOM C MIaHETOM.

O6beKTbl rNy60oKoro KocMoca

Jlns onpeaeneHms noaoKeHUs cCo3Be3ani, 38€34 M 06beKTOB
r/1y6OKOro KOCMOCA MOYKHO MCMOJ/1Ib30BaTh 3BE3/Hble TabmLbl.
tonuTep MpMMepbl TaKMX 06BEKTOB NMPUBEAEHBI HUXKE.

3Be3/bl - 3TO 60J/IblUME ra3000pasHble 0OBEKTLI, KOTOPbIE
CaMOOCBELLATCA U3-3a A4EPHOM0 C/iMAHMA B agpe. OHM HaxoaaTcs
Ha OrPOMHBbIX PacCTOAHMAX OT HaweM COoHEYHOM CUCTEMbI U BUAHDI
Kak TOYKM CBeTa, HE3aBMCMMO OT pa3mepa Tesieckona.

TYMaHHOCTHM - 3TO OFPOMHbIE MeXK3BE3/Hble CKOMJIEHWUA rasa M Mblsiu,
rae dopmupytotca 3Be3abl. CaMas BrnevaTaawwas - 6o/bLias
TyMaHHocTb OproHa (M42), auddy3Hoe co3sesame, KOTOpoe BUAHO
KaK cnaboe AbiMyaToe cepoe 06n1ako. O6beKT M42 HaxoamMTCs

Ha paccTtosaHun 1600 cBeTOBbIX JIET OT 3eMJIN.

PaccesiHHble cKonneHus - 3To cBO60AHbIE FPYNMbl MOIOAbIX 3BE3,
HeAaBHO C(POPMMPOBABLUMXCA M3 TOM XKe ANDdY3HOM TYMAHHOCTH.
Mneagpl - paccesHHoe cKonieHne B 410 CBETOBbIX rogax OT 3eM/Iu.
B Teneckon Messier B1HbI MHOTOUYUCIEHHbIE 3BE3/bI.

Co3Be3ams - 6onblume, Boobparkaemble hUrypbl U3 3Be34; APEBHUE
LUMBUIM3ALMM CUUTANM MX HEGECHBIM BOMJIOLLEHWEM NPEeAMETOB,
YKMBOTHbIX, NtoAeN 1 60roB. ITU DOUFYPbl CIIULLIKOM BEIMKKU, YTOBbI
MX MOXKHO 6blJI0 BUAETb B TenecKomn. YTobbl M3yunTb CO3BE3aMA,
HayHMTE C NPOCTOM rPynMbl 3B€374, Hanpumep KoBslua bosbLioi
MegaBeauubl. 3aTeM C MOMOLLbIO 3BE3/IHbIX TabML, U3ydalTe
TymaHHoCcTb OproHa 0oCTaJIbHOE Hebo.
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FanakTMKK - 6O/IbLIME CKOMIEHWUSA 3Be3/, TYMAHHOCTEM M CKOMJIEHUM,
CBA3aHHbIX BMECTE CU/IoM rpaBmTaumu. Camas pacnpocTpaHeHHas
dopMa raslakTHKM - cnupasb (Kak, Hanpumep, Haw MaedHbii MyTb),
HO ObIBalOT TAKXKe I/IIMMTUYECKUE M LIAPO06pPasHbIe raNakTUKM.
lanaktmka AHapomeapbl (M31) - 65umxKaMwan K HaM CnupasbHas
ranaktMka. OHa BMAHA Kak pa3mbiTas curapoobpasHas gopma.

Jo co3se3ansa AHApOMebl, PacrnoJIOKEHHOrO MeXAY 60/bLUMM

W Kaccuronen v bonbwmm KBagpaTtom lMNeraca, 2.2 MUIJIMOHA
CBETOBbIX N1ET.

Mneaapl

Baw mapLpyT K 3Be3gam

HouyHoe He60 nosHo Yyaec. OTKpoKTe ANnA ce6s BceNeHHy. HyxHo
TOJ/IbKO HEMHOIO OPUEHTUPOBATLCA Ccpeam 3Be3a!

CHavana HanauTte KoBw bonblon Megseamubl. Ero oBobHO ferko
YBMAETb Kpyrabii rog B EBpone n CeBepHol AMepuKe.

Ecnu Bbl MPOAO/IKUTE JIMHMIO B HEGE OT PyYKM KoBlua bosbLioi
Meageaumubl Ha3ag, Bbl HanaeTe co3Besgue OpmoHa. OHO
3amevaTtesibHO TaK Ha3biBaeMbiM "Tloacom OpuoHa™: Tpems 3Be3damM,
pacnosioxeHHbIMK B IMHUIO. K tory oT MNosca OproHa HaxoamTcA
6onbluas TyMmaHHOCTb OpMoOHa, OAUH M3 CaMbIX NOMYASAPHbIX Cpeamn
aACTPOHOMOB-/II0GUTENEN 06BEKTOB.

OT ABYX 3B€3/1 B 33lHEM YACTU KOBLLA NPOBEAMTE JIMHUIO B NATb pas
J/IMHHee Mo HanpassieHuto K MonspHol 3Be3se. B KoHue KoHLOB,
Bbl JOCTUrHUTE 00/IbLLOro KBaJparta 3Be3/ - 370 erac u AHapomeza.

JIeTHUI TPEYroJIbHUK - 3aMedaTesIbHbIM paloH BJIEBO OT PYYKM KOBLLA.
B Hero BxogAT TpM ApKMX 3Be3abl - Bera, [eHeb 1 AnbTtamp:

Ecam NpoAOJ/TKUTb JIMHUIKO PYYHKH, Bbl NMonageTe B co3Be3gne
CKOpI'IMOHa. OHo M30MrHYTO KaK XBOCT CKOpPIMKMOHa; UJIM MOXHO CKa3aTb,
YTO OHO BbIrNIAANT KaK 6y|<Ba J.

AHgpomeaua

AMepUKaHCKMe nobutenu ropopst "Arc to Arcturus and spike to Spica’
(apka ApkTypa u Kosioc Kosioca). 3To OTHOCUTCSA K 3Be34HOM 061acTy,
JiexallleM B paloHe NpoJosiKeHMsA pyyku KoBlia. CaeayiTte no apke
ApKTypa, Apyarwen 3se3ae CeBepHOro nosyluapms BHM3 Mo Koocy

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

PacctosHMe mexay 3emnen un 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 (acmpoHomuyeckasa eduHuya) - paccmosHue om ConHuya 0o 3emu

o AR

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

3emna (1 AE)
Benepa (0.39 AE)

Mepkypuit (0.12 AE)

PaccTosaHMa MexXay 3Be3JaMM

PaccTosHue ot CosHUa Ao 6/MKaMLIElN 3Be3/bl paBHAETCA NPUMEPHO 4.3 CBETOBbLIX roja,
uan okosio 40 TPUIIMOHOB KMIOMETPOB. ITO PacCTOAHME CTOJ/Ib OFPOMHO, YTO B MOZENN,
rae 3eMas HaxoAMTCs Ha PaccTosHMMU 25 MM oT CoJiHLA, paccTosHMe o GMKaMLuen 3B8e3abl
COCTaBMJI0 6bl 6.5 KMNOMETPOB.

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

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

B Haluel ranakTrke, MaeyHom MyTu, okono 100 000 000 000 3Be3a.
C y4yeToM cnmpasibHbIX 3aBUTKOB, ee agnameTp coctassnseT okosio 100 000 cBeToBbIX neT.

PaccTosaHusA MeXay rajlaktTukamm

MneuHbit MyTb [anaktmka AHgpomegpl (M31) [anaktmka Bogosopot (M61)

35 MJH
CBETOBbIX NIET

2.25 MJH
CBETOBbIX NET
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YcTpaHeHWe BO3MOXKHbIX Npo6iem

HeT n3o6parkeHuna

CHUMMTE C TPYObI NbIIE3ALLMTHYIO KPbILWKY M 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 vyepes CTeK/o.

Habito1aeMbilt 06BEKT BMAEH
B MCKaTesie, HO He BUAEH B TEIECKON

OTperynupyiTe uckatesb

HecmoTpsa Ha ncnonb3oBaHMe AMaI'OHafIbHOIZ
NPU3Mbl, KapTUHKA UCKaXeHa

AMaFOHaﬂbHaFI npmM3Ma A0J1)KHa HaxXoAUTbCA
B COeEAMHEHNN OKYy1IApa B BEPTUKAJ/IbHOM MOJIOXKEHNN

TpyAHo ABUraTb FrMEKME PYyYKM
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FapaHTHUA

Mpopasel| rapaHTMpyeT COOTBETCTBME Ka4ecTBa NPUOGPETEHHOTO Bami MpM60pa KoMMaHmu Bresser Tpe6oBaHMAM
TEXHUYECKOM JOKYMEHTaLMMU NpU COBII0AEHMM NOTPEBUTEIEM YC/IOBMI M NPaBUJI TPAHCMOPTUPOBAHUS, XPAHEHMA
M 3KCMIyaTaumu.

KomnaHusa Bresser rapaHTMpyeT oTCyTCTBME AeeKTOB B MaTepuasiax KOHCTPYKLMM.

B TeueHuWe rapaHTMIMHOro Nepuoaa nokynartesib MOXKeT BEPHYTb HEMCMPABHLIM NPUG0OP NpoaasLy,
160 B CEpBUCHBIM LIeHTp KoMmnaHum Bresser. KomnaHums Bresser no cBoeMy YyCMOTPEHUIO OTPEMOHTUPYET,
JIM60 6ecnnaTHO 3aMEHUT HEUCNPaBHbIM TOBap.

MpeTeH3MM Mo Ka4ecTBy ToBapa He NPUHMMAIOTCA MPU OTCYTCTBMM MPaBUIbHO 0(OPMIEHHOIO FrapaHTUIMHOIO
TasIoHa MM NPU HaJIMYMM UCTIPAB/IEHWUM B HEM, @ TaKXKe NpU He NpeabsABAEHUM AaHHOrO HEMCMPABHOro TOBapa.
Ta rapaHTMs He pacrnpoCTPaHAETCA Ha C/lydam, KOraa, No MHEHUIO KOMMaHMU, MHCTPYMEHT yrnoTpebasics

HE MO Ha3HAYeHMI0, IGO0 Ke B C/lyHasXx, Koraa: Nnpubop UMEET MEXaHUYECKME MOBPEKAEHMS, LapanuHbl, CKOJbl,
TPeLLMHbI U NOBPEXAEHWUSA ONTUKM; NPUBOP BbILLIEN M3 CTPOS B pe3y/ibTaTe yAapoB, CKaTUsA, PACTAXEHUS KOpMyca;
npr6op pa3émpasncs MaM PEMOHTUPOBAICA JIMLIOM, HE MMEIOLLMM Ha TO COOTBETCTBYHOLIMX MOJIHOMOYMHA.

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

Ans nonyyeHms 6onee noApo6HOM MHDOPMaLMK CBSXKMTECH C KOMNaHWew Bresser:

MocKBa, NeKTPONMTHBIM Npoe3s, 4. 3, CTp. 2, 3-M 3Tax, 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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