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lMo3dpasnsem Bac ¢ npuobpemeHuem 8bicOKokadyecmeeHHo20 meneckona Orion! Hoebin SpaceProbe 130Mm
CNpoeKTupoBaH Ana paccMaTtpuBaHua HebecCHbIX TEN B BbICOKOM paspelieHnn. Erlaronapﬂ €ro KayeCcTBEHHOM on-
TUKE U 3KBaT0pI/IaJ'IbHOl7I MOHTUPOBKE Bbl cmoxeTe HaxogunTb U HacnaxgaTtbCA 4Yapyrownmn obbekTaMn HOYHOro
Heba, TakMMu kak JlyHa, nnaHeTbl U pasnuyHble 0ObEeKTbl AanbHero KocmMoca — ranakTuku, TYMaHHOCTM U
3BE3[HblE CKOMMEHUS.

Ecnu y Bac Hukorga paHbLle He ObINo Teneckona, Mbl paabl NpurnacuTb Bacs Mup noBUTENbLCKON ACTPOHOMMUMN.
Bbligenute HEKOTOpPOE BpeEMA, YTOObl 03HAKOMUTBLCS C HOYHBIM HEBOM. Hay‘-II/ITer Y3HaBaTb 3B€3[bl B OCHOBHbIX
cosse3gusax. C HebonbLuUOh HpaKTMKOVI, HEKOTOpPbIM TEpNEeHnem n 4oCTato4HO TEMHbIM Hebom BOanu ot ro-
pPOoAOCKUNX orHemu, Bbl yBunguTe, 4To Baw Teneckon sABnsieTcst 6eCKOHEYHbIM UCTOUYHUKOM yauenexHua, nccrnenosa-
HUA N OTObIXa.

HacTtosilume MHCTpykuum nomoryT Bam B ycTaHOBKe, Hagnexallem WCronb3oBaHuu U obcnyxuBaHuy Baiero
Teneckona. [MpoyTnTe Ux nepes Ha4yanomM paboTbl C TENIeCKornom.

OrnasneHune 2. KoMmnnekT noctaBKu
1. PaCnaKOBKa............ccvvuueeeeeeeeeiieeaaaenennnns 3  Kon-so Onucanue
1 OnTuyeckas Tpyda
2. KOMMMEKT MOCTABKU. . ..veeeeeeeeeeeeaeaeen 3 1 MeinesawmTHas Kpbiwka Tpyobl
2 Konbuo kpenneHus Tpy6bl
3. CBOPKA. .. ceneee e 3 1 1,25” Okynsip Explorer Il 25 mm (36%)
4. Hayano paBoTbl............cveeeeeeeeeeieeieaeennnnn, 6 1 1,25” Okynap Explorer Il 10 mm (90x)
1 6x30 uckaTenb
5. YcTaHoBKa 1 UCNonb3oBaHne aKBaTopuanbHon 1 KpoHLWTENH nckatenst (NacTo4kMH XBOCT)
MOHTUPOBKM ... e, 8 1 OkBaTopuarnbHbIf WITATUB
3 Hoxkka TpeHorn ¢ KpOHLWTENHOM KpenneHus
KonnumMmmnpoBaHMe ONTUKM .........c.cveeeenennnnns 10

JIOTKa AnA akceccyapos

7. Wcnonb3osaHue Teneckona — 1 CTepxeHb npoTusoBeca
acTPOHOMUYECKME HaBMIoAEHNS. .. ............. 12 1 Tpotusosec
1 JloTok onga akceccyapos
O6CJ'Iy)KI/IBaHI/Ie MYXOO...oooviveniiiiiiiinn, 15 3 BUHT KpenneHus noTka c rakom n Lwuamnoomn
9 X 16 (MoOXeT BbITb YCTAaHOBMEH Ha NOTKe)
. XaPaKTEPUCTUKM. .. .veeneireranaiaiirenananenans 2 KaBenb KOHTPOMS NepeMeLLEHNS
4 MHcTpyMeHT anst cbopkm (2 raeyHbIx Krtoua,

1. PacnakoBka KpecToBasi 1 Nnrockasi OTBEpPTKU)

. 1 KonnumaunoHHas KpbiLLka
Bce yactu Teneckona nocTaBnsitOTCS B OOHOW KOPOO6-

ke. Mpu ee OTKpbITUM ByabTe OCTOPOXKHbI. PekomeHay-
€M COXpaHuTb yrnakoBky. MNpv nepeBo3ske npubopa opu- 3. C6°pKa
rMHanbHas ynakoBka obGecneynT Bam yBepeHHOCTb,
YTO Teneckon npubyaeT K MecTy HasHadeHus B Lieno-
CTW N COXPaHHOCTM.

MepBas cbopka Terneckona 3anMmeT Okono 30 MUHYT.
JononHutenbHble MHCTPYMEHTLI K TEM, YTO BXOOAT B
KOMMNIEeKT, He TpebytoTca. Bce BMHTBI OOMKHbI ObiTh
Y6eautecb, 4To Bce 4YacTh u3 Komnnekta noctaBky  HA[AEXHO 3aTAHYTbl ANA UCKMOYeHUs konebaHun, Ho
eCTb B Hanuuuu. BHuMaTtenbHO ocMmoTpuTe KOpobKy, He nepetaHuTe. Cm. puc.1.

Tak KaKk HEKOTOPble YacTu UMEKOT Marble pasmepbl.

BHUMAHMUE: Bo usbexxaHue rnoepexoeHus 2na3
Hukoz20a — Oake Ha M2HO8eHUe — He CMompu-
me Ha CosiHye 8 mesieckon unu uckamesib 6e3
npogheccuoHasibHO20 COJIHEYHO20 ¢husibmpa, 3a-
Kpblearouje2o suuesyro 4acmb UHCMPYMeHMa.
Y6edumecb makxe, Yymo nuyesasi Yacmb UCKa-
mesisi 3aKpbima ajiloMuHueeol ¢honbaol unu
opy2umM Henpo3payYyHbIM Mamepuasiom Ons
npedomepaujeHusi MNoepexxoeHusi 6HymMpeHHUX
Yacmel meneckona. flemu mo2ym nosb3oeamab-
Csl meJsieCKornomM moJsibKo nod Had30pPoM 83POocC-
JbIX.
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B npouecce cbopku (kak, BNpoyem, u B NoBbIX Apyrux
cnyyasx), HE KACAMTECbH nanbLaMu MoBepXHOCTY
3epkan Teneckona WUnu fMH3 UcKaTens Unu okynspa.
OnTnyeckMe NOBEPXHOCTN MMEIOT YyBCTBUTENLHOE MO-
KpbITUE, KOTOPOE ferko noBpeantb npu kacaHun. HE
BbIHUMAWTE nuH3bl U3 KOPNYCOB, 3TO aHHynupyeT
rapaHTUHOE cornalleHuve.

1.

Monoxwute wraTtne. MNprucoeamHUTE HOXKU K OCHO-
BaHMIO LWUTATMBA C MOMOLLbIO BUHTOB, YCTaHOBIEH-
HbIX Ha BepLlUMHax HOXxekK. [ns aToro BblIHbTE BUH-
Tbl U3 HOXEK, COBMECTUTE OTBEPCTUS B BEPLUMHAX
HOXEK C OTBEpPCTUSIMWU B OCHOBaHWW LUTaTMBa U
BCTaBbTE BMHTbI TaK, 4ToObl LWaKbbl pacnonara-
nnck No obe CTOPOHbI OT HOXKK. 3akpyTuTe Oapa-
LLEK PYKOW.

YcTaHOBUTE LWITATUB C TPEHOroM BEPTUKAIbHO U
pasfaBUHbLTE HOXKMA Ha MaKCUMarbHYyl ONUHY, A0
MOMHOMO HaTSHXKEHUS CKOb.

MprcoeauHuTe NOTOK AN aKCeccyapoB K KPOH-
lWTeMHaM Tpemsi BWHTaMW, YCTAHOBSIEHHbIMK Ha
notke. lMpofgeHbTe BUHTBI Yepe3 OTBEPCTMS Ha
KPOHLUTEMHax 1 BKPYTUTE UX B OTBEPCTUS NOTKA.

OpveHTUpYiiTe WTATMB, Kak NokasaHo Ha puc.2, Ha
LWKMpoTY npuMepHo 40°, T.e. Tak, 4ToObl ykasaTesb
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pAOOM C LUMPOTHOW LUKaNoW ykasbiBarn Ha 3Haye-
Hue 40. [Ina atoro ocnabbTe OUKCUMPYIOLINA BUHT
N BpalwanTe perynmpoBOYHbIN LUMPOTHBIA BWHT,
noka ykasaternb He OOCTUMHET HYXXHOro 3HaYeHus,
rnocrne 4Yero CHoBa 3aTAHUTE (PUKCUPYIOLLNA BUHT.
MoxkeT noHagobuTbCA KOPPEKTMPOBKA MOMOXEHUS
MO OCAM CKINOHEHUSI N NPSMOro BocxoxaeHus. Ans
3TOro Heobxogumo ocnabuTb COOTBETCTBYHOLLME
dukeupyroine BUHTLI. [locne ycTaHOBKM U OpUEH-
TMPOBaHWS Terneckona CHoBa 3aTaHUTe OUKCUPYIO-
LLME BUHTHI.

HageHbTe NpoTMBOBEC Ha CTepXkeHb. Pukcupyto-
LA BUHT NPOTMBOBECA AO0IMKEH OblTb 4OCTAaTOYHO
ocrnabneH.

Tenepb, yaepxuBas nNPOTMBOBEC OAHOM PYKOWN,
OPYronl pyKOM BKpyTMUTE CTepXeHb B wTatue (B
OCHOBaHUM OCU CKIOHeHus) o ynopa. NepeaBuHb-
Te NPOTMBOBEC MPUMEPHO Ha cepeauHy CTepXHS.
MpenoxpaHUTenbHbIA BUHT C LIANOOM Ha KOHLE
CTepXHs He AadyT NPpOTUBOBECY YMacTb Ha 3eMIlo
(n Bam Ha Hory!), ecnn cukcaTop npoTMBOBECA
ocnabneH.

MpucoeanHuTe KomnbLa KpenneHusa Tpyobl K WwWraTtu-
BY NPV MOMOLUWM BMHTOB C LUECTUIPAHHOW rONoB-
kon. [Ins 8TOro BbIHbTE WX, MPOAEHbTE BUHTLI C
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PucyHok 3a. 6x26 uckatenb

10.

Wwarnbdamn vyepe3 OTBEPCTUSI B KPEMNeXHoW nnacTu-
He (Ha BepLUMHE LTaTMBa), U BKPYTUTE UX B Kpe-
neXxHble Kolbua. 3aTaHnTe BUHTbI MarnblM raevd-
HbIM krtodom. OTKponTe Kombua, ocnabus 3axu-
Mbl. Ha ogHOM m3 koney, ycTaHOBMEH yHuBepcarnb-
HbIi aganTtep ANs Kamepbl (Y4epHOe KOMbLO C Ha-
ceykamm). Ero HasHauyeHue GyaeT onMcaHo nosxe.

YctaHoBuTe TpyOy B KonbLa NPUMEPHO nocepeau-
He. NMoBepHUTE Tpyby Tak, 4YTOOLI rHE3A0 OKynsApa
pacnonaranock Mo YrrioM K ropusoHTy. 3akponte
KOfbLa W 3aTAHUTE 3aXMMbl, YTOObI 3admKCupo-
BaTb Teneckorn.

MpucoeanHnTe kabenu nepeMeLLeHnst K ocsam Yep-
BSIMHBIX MEXaHM3MOB CKITOHEHUS U NMPSAMOro BOCXO-
KOEHWs, BCTaBMAS BUHT Ha KOHLIe kabens B noaxo-
OSLLMIA CMNOT HAa OCU YEPBSAYHOIO MexaHu3ma C Mno-
cnefywowmnm ero 3atarmeaHnem. Vcnonb3symnte ko-
pOTKMN Kabenb Ha OCKM 4YEepPBAYHONO MexaHu3ma
NPSIMOrO BOCXOXAEHWS, @ ANVHHbIA — HAa OCU Mexa-
HM3mMa cknoHeHnss. Ocb CKMOHeHUa U kabenb
OOMKHbl ObITb HanpaBneHbl Bnepen. Ecnn Her,
CHuMmuTe TpyOy, noBepHUTe KpenneHune Ha 180° u
CHOBa yCTaHoOBUTE TpyOy.

[ns ycTaHOBKM uckaTens B KPOHLUTENH BbIKpYTUTE
ABa BMHTa OO Tex Mop, MOKa OHW He nmepecTaHyT
BbICTYNaTb 3a npegenbl BHYTPEHHEN NOBEPXHOCTU
KpoHWwTenHa. HageHbTe konbLeBylo NPOKNaaky Ha
nckatenb Tak, YTOObl OHa nonana B NPOTOYKY Ha
KpoHWTenHe. YaepXmBasi MPYXWHHBIN CTOMOP,
BCTaBbTe UCKaTENb Y3KUM KOHLIOM B KPOHLUTEWH CO
CTOPOHbI, MPOTUBOMONIOXHOW BMHTaM, 4O TeX Mop,
noka KomnblLeBasd MNpOKNagka He BOWAET B KPOH-
wtenH (puc.3b). OTnycTMTEe NMPYXMHHLIA CTOMOP U
3aKpyTMTE (UKCMPYIOLLME BUHTBI Ha HECKOJIbKO
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PucyHOK 3b. OTTAHWTE 38KWMM U BCTABbTE UCKaTenb B
KPOHWTEeHAH A0 TeX Nop, NoKa NpoKnagka He NonageT B Konbuo

obopoToB, 4TOOLI
KPOHLUTENHE.

3acmkcnpoBatb UckaTenb B

11. BcTaBbTe KPOHLUTEH B pasbeM "nacToqkuH XBocT"
PSAOM C FHEe3doM OKynspa U 3adMKCUpymnTe CTo-

NOPHbIM BUHTOM C Hace4YkaMu.

12. CHAMMTE KpbIWKY C rHe3ga oKynsipa WM BCTaBbTe
OAMH M3 OKYNSApOB B rHe3no. 3adumkeupymte oky-
ngap cTonopHeiMy BUHTamMu. ObBsasaTensHo ocnab-
NanWTe CTOMOpPHbIE BUHTHI Nepeg MOBOPOTOM MIU

yaoaneHnem okynsdpa.

Teneckon cobpaH 1 OOMKEH BbIMSAeTb Kak Ha puc.1.
[o Hauyana HabniogeHUn HaKpoWTe ero Nbiies3alnT-
HbIM YeXrioMm.

4. Hayano pa6oTbl

BanaHcupoBka Teneckona

[ns Toro, 4ToGbI ABMXEHUE Terneckona Oblfo POBHbLIM,
OH JOMmKeH ObITb NpaBunbHO cbanaHcupoBaH. CHava-
na mbl 6anaHcupyem Teneckon no ocu NPsIMOro BOCXO-
YKOEHUS!, 3aTeM — NO OCU CKNOHEHUS.

1. [epxa ogHy pyKy Ha onTuyeckon Tpybe, ocrabbTe
PYUKy omKcaLmm ocu NpsmMoro BOCXoxaeHus. Ybe-
ANTECb, YTO pyyka dmKCauun MO OCU CKITOHEHUS
3aTaHyTa. Teneckon Tenepb MoxeT cBO6OAHO Bpa-
LWaTbCA BOKPYr OCUM MpAMOro BocxoxgaeHus. [Mo-
BEpPHMTE ero Tak, 4YTobbl CTepxeHb NpoTuBOBeECca
ObINn HanpaBneH napannenbHo 3emne (T.e. ropu-
30HTarbHO).

2. Tenepb ocnabbTte hukcaTtop NpoTUBOBECA U Nepe-
MellanTe MPOTMBOBEC MO CTEPXHIO OO0 Tex nop,
noka OH He ypaBHOBecwUT Teneckon (puc.4a). B
3TON TOYKE CTEPXKEHb OCTaeTCs B FOPU3OHTarNIbHOM
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PucyHok 4a, 4b, 4¢, 4d. [ina npaeunbHoW pa6oTbl Teneckon HeobxoaumMo c6anaHcUpoBaTh N0 0CAM CKNOHEHWA U NPAMOro

BOCXO¥AeHWA. (a) Ocnabue dukcaTop BOCXOHAEHWA, CABUHLTE NPOTUBOEBEC TakK, 4TobObl OH ypasHoBewWwWEan Tpyby. (b) Koraa
Bbl oTnycTUTe TpYGY, OHa He J0MmkHa NogHUMaTbcA/onyckaTbed. (¢) Ocnabue ¢puKcaTtopcknoHeHWA, ocnabbTe Talke 3aXuMbl
Konew KpenneHus Tpy6bl M cABUHETe TpyOY Bnepea unu Hazag,. (d) Ecnu Tpyba c6anaHcupoBaHa, OHa COXpaHWUT CBoe

nonoxeHue, Jaxe ecnn Bbl oTNyCcTUTE eé.

nonoxeHuu, gaxe ecnum Bbl coBcem oTnyctute
Teneckon (puc.4b).

3. BargHuTe dukcaTtop npoTuBoBeca. Tenepb Tene-
ckorn cbanaHcMpoBaH Ha OCKU MPSIMOr0 BOCXOXAE-
HUSI.

4. [Onsa GaﬂaHCMpOBKVI Teneckona no oCu CKIMOHEHUA,
3aTdaHuTe (bl/lKCGTOp OCK BOCXOXOeHudA, oCTaBuB
CTepXeHb npotmeoBeca B NOpPMU3OHTAlIbHOM MNOJIO-
XeHun.

5. lMonoxuB ogHy pPyKy Ha ONTUYECKylo Tpyoy,
ocnabbTe dmkcaTop ocu CKNoHeHus. Tenepb Tene-
cKkon MoxeT CcBOOOAHO BpallaTbCA BOKPYr OCU
cknoHeHus. OcnabbTe 3aXUMbl KOMneL, KpenneHus
TPyObl HAa Heckonbko 060pOTOB, YTOOLI TpybGa Mor-
na nepemMeLlaTtbcs Bnepe v Hasad (MOXHO crnerka
noeopa4vmBaTtb Tpyby nNpu nepemeLLeHnn) (puc.4c).

6. TlepemecTtute TpyOy Tak, 4TOObLI OHa OCcTaBanach B
ropM3oHTanbLHOM MonoXeHun, ecnu Bel oTnyctute
eé. lNepepn TeMm, KaKk 3aTsaHYTb 3aXWUMbl Koney, Mo-
BepHUTE Tpyby Tak, 4YToOblI OKyNsAp pacnonarasncs
nog ynobGHbiM ana HabnogeHusa yrnom. Bel moxe-
Te perynupoBaTtb MOMOXEHWe OKynsipa, ocrabnss
3aXUMbl KoreL, U NoBopayneas Tpyoy.

7. CHoBa 3aTsiHUTE 3aXXMMbl KOMeLl.

Teneckon cbanaHcupoBaH no obeuM ocam. Tenepb,
ecnu Bbl ocnabute dwmkcaTopbl nobon ocu, Teneckon
OOMKeH nepemeLlatbesi 6e3 conpoTUBNEHNS.

PoKycupoBKa Terneckona

BcTtaBbTe 25-mMm okynap Explorer Il B rHe3go u 3aduk-
CcvpyinTe BUHTOM. [loBepHUTE Teneckon Tak, YTOObl OH
ObIn HanpaBneH Ha OObEKT, yAaneHHbIN KaKk MAHUMYM
Ha 400 m. MeaneHHO BpawanTe pyyky ¢POKYCUPOBKH,
noka obbekT He ByaeT BuaeH otyeTnmBo. [pokpyTuTe
PpyyYKy YyTb Aanee, korga obbeKkT HayMHaeT pacniibl-
BaTbCS, U BEPHUTE Ha3ag, YToObl y6eauTbCs, YTO HyX-
HbI poKyC novimaH.

Ecnu y Bac Bo3HUKNM NpobneMbl ¢ (hOKYCUPOBKOW, Bbl-
KpyTuTe pyyky ¢hokycupoBku oo ynopa. Tenepb, rnaad
B OKynsp, MeOJiIeHHO BpallanTe pyyky B MpPOTUBOMO-
NOXHOM HarnpaBneHun. Bbl OOMKHbI yBUAETb TOYKY
hOKYCHPOBKMU.

Hocute nu Bbl oukn?

Ecnun Bbl HocuTe o4ku, Bbl MoXeTe npoBoauTb Habnto-
OeHns n B odkax. [Ona atoro Baw okynap pomkeH
UMETb AOCTaTOYHYIO "3pUTENBLHYI0 NMOBEPXHOCTL", YTO-
Obl MOXHO ObIfNIO CMOTpETb B OYkax. Bbl MoXxeTe nonbl-
TaTbCA B3MMSAHYTb B OKYMsp CHayana B o4kax, MOTOM
06e3 HUX, 1 onpenenTb, HACKONMbKO OYKM OrpaHMYnBa-
0T none 3peHns. Ecnn o4kmn orpaHnyMBatoT rnone 3pe-
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BWa B MCKaTENE WM TENECKONE

PucyHoOK 5. Mzo6paxeHne B o6bIMHOM UCKaTene u
3epKanbHOM Tereckone NnepeBepHyThl. 3TO cnpaBeJuEo 1
Ana SpaceProbe 130mm.

Huga, Bbl MoxeTe npoBoauTb HabnoaeHus 6e3 Hux,
npocTo nepedoKycupoBaB TeNecKon.

Ecnu y Bac acturmatnam, HabnogeHust nyyile npoBo-
OUTb B O4YKax, Tak Kak hOKYCUPOBKY Terieckona MOXHO
aganTupoBaTb nog OnM30pYKOCTb WM AanbHO30p-
KOCTb, HO He nog acturmaTnam. Ecnmn oukm orpaHuym-
BaloT nore 3peHusi, Bl MoxeTe npuobpecTn AOMNONHK-
TenbHbIA OKynsip ¢ Gonbluen "3puUTENbHOM MOBEPXHO-
CTbiO".

KOcTupoBka uckartens

BarnaHute B uckatenb. Buaute nu Bol 06bekT? B noe-
ane, OH AO/MKEH HaxXoaUTbCH B MOMe 3peHUs UckaTens.
Ecnu Het, notpebyetcs rpybasa perynupoBka AByMs
YepHbIMM BUHTaMM Onsi TOro, 4ToObl McKaTenb Obin
NpUMeEpPHO napanneneH Tpyoe.

[na npaBunbHOM paboTbl Tereckona wuckatenb AOor-
XeH ObITb OTbIOCTUpPOBaH. HaeeauTe Temeckon Ha
00bekT, yaaneHHbli kak MMHUMYM Ha 400 m, Hanpu-
Mep, Ha cTtond wnu Tpydy, M LEHTpUMpynTe Ha Hem
Teneckon. [ina atoro ocnabbTe ukcaTopbl OCEN CKIo-
HEHUsI N BOCXOXAEHUs, HaBeauTe TpyOy Tak, 4TOObI
00beKT Obin BUAEH B OKyMnsipe, U CHOBa 3aTaHUTE (ouK-
caTtopbl oceil. [AnA TOYHOrO LIEHTPUPOBAHWUS MCMOMb-
3ynTe Kabenu nepemeLleHus.

Ocnabnasa nnu 3atsarmBas perynmpoBOYHblE BUHTHI, Bbl
MeHsieTe MpULENbHYI0 NUHNIO UckaTens. Perynupyinte
€€ [0 Tex nop, Nnoka n3obpakeHne B UCKaTerne u B OKy-
nspe Teneckona He BGygeT HaXOAUTLCS TOYHO MO LIEH-
Tpy. NpoBepbTEe IOCTUPOBKY, HABeOA TENecKomn Ha apy-
rom o6beKkT M YyCTaHOBMB MEPEKPECTME MCKaTens Ha
Hy>XHyt0 Bam Touky. [MpocmoTpute B OKynsp Tenecko-
na, 4tobbl BUAETb, HAXOOAMTCS N BbIOPAHHBIN 0OBHEKT
TOYHO No UeHTpy. Ecnu Tak, uckatens OTbIOCTUPOBAH.
B npoTtuBHOM cny4dae, npoBeauTe perynupoBky, noka
OBa n3obpaxeHns He COBNagyT.
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3ameyaHue: uzobpaxeHue e OKyJsisipe mesneckona
6ydem nepeeepHymbiM (puc.5). 3mo HopmasibHO
Onsi uckamenel u 3epKasibHbIX MeJIeCKOrMos.

KOcTrpoBKy uckatens Heobxooumo NPOBEPATb Nepen
KaXgblM CeaHCOM paboTbl C TeneckonoM. JTO Nerko
coenatb HoYbl nepen Habnwopewusmu. Hasegute
Teneckon Ha ApKyo 3Be3gy unu nnaHety. LleHTpupyn-
Te 00BbEKT B 0ObEKTUBE, a 3aTEM OTPEryriMpymnTe BUH-
Thbl CKaTeNs, YTOObl OOBEKT HAaXOAMIICA TOYHO MO LiEH-
Tpy. VickaTenb - He3aMeHUMbIN UHCTPYMEHT onpeaene-
HUSI NONOXeHUs OOBLEKTOB B HOYHOM Hebe; ero uc-
nonb3oBaHMe B 3TUX Lensx nogpobHo obcyxaaeTcs
nosxe.

Mpn TpaHCmOpTUPOBKE Terneckona Mbl PeKoMeHOyeM
CHMMaTb MCKaTerb C KPOHLUTENHOM. [1ns 3Toro npocTo
ocnabbTe CTOMOPHLIA BUMHT pas3bemMa "NacTOuYKWH
XBOCT". XpaHuUTe UCKaTenb W KPOHLUTEWH B COOTBET-
CTBYIOLLEM Kelce AN OKynspa/MpUHagnexXHoCTeN.

®doKycupoBKa nckartens

Ecnn nsobpaxeHusa nonyyarTcs pacdoKyCcMpoBaHHbI-
MKW, HeobxoguMMo nepedoKycupoBaTb  UCKaTenb.
OcnabbTe ukcupytoLlee KonbLo, PacnosioXKeHHOe Mo-
3agu o6bekTMBa Ha Koprnyce uckaTens (Cm. puc.3a).
MoBepHUTE KONbLIO HA Heckonbko obopoToB. Mepedo-
KyCupyWTe uckatenb Ha OToaneHHoOM 06bekTe, BKpYy4U-
Basi UM BbIKpy4MBas 00bekTUB. TouHas POKyCUpOBKa
OOCTUraeTcsl NpU HaBe4EeHMN UcKaTens Ha sAPKyo 3Be3-
ay. Kak Tonbko n3obpaxeHne CTaHeT pe3kuM, 3aTsHu-
Te dukecupytowee konblo. [oBTopHas OKycupoBKa
nckatens He TpebyeTtcs.

5. YcTaHOBKa U ncnonb3oBaHue
3KBaTOpUarbHON MOHTUPOBKU

CmoTps Ha Ho4Hoe Hebo, Bbl, HECOMHEHHO, 3amMeTunu,
YTO 3BE3[bl, KaXEeTCH, MeANeHHO OBWXKYTCS C BOCTOKA
Ha 3anag. 3To BUAUMOE ABWXEHME BbI3BaHO BpaLLeHU-
eM 3emnu (C 3anaga Ha BOCTOK). JkBaTopuarnbHas
MOHTUPOBKa (pWUC.2) KOMMEHCUMPYET 3TO [OBWXKEHUE,
no3Bonsasa nerko "orcrneants” OBUXKEHME acTPOHOMUYe-
CKUX OOBEKTOB, HE AaBasi UM YXOAWUTb U3 MNOMsi 3peHus
Teneckona BO Bpemsi HabngeHUn.

OTO gocturaeTca 6rnarogaps MeaneHHOMY BpaLLeHuio
Teneckona BOKPYr OCW MPSAMOro BOCXOXAEHWs, Koraa
NCMonb3yeTcs TONMbKO kabernb KOHTPONSA NepemMeLLeHns
npsIMOro BocxoxzaeHusi. Ho nepen 3TM ocb MpsiMoro
BOCXOXAEHWUS A0MKHA OblTb BbIPOBHEHA OTHOCUTENBHO
nonsipHo ocu 3emnu. 3TOT Npouecc HasbiBaeTcs No-
NAPHBIM BbIPABHUBAHUEM.

I'IonﬂpHoe BblpaBHUBaHue

Ons Habntogatenen CesepHoro Monywapus npubnu-
3uTenbHoe nonspHoe BblpaBHMBaHUe
OOCTUraeTcsi,HanpaBrNeHnemM OCKM MPSIMOTO BOCXOXAEe-
Hust Ha MonsapHyto 3Be3gy. OHa HaxoguTcs B npege-
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nax 1° ot actpoHomumyeckoro CesepHoro [lontoca, Ko-
TOPbI ABMSIETCS NPOANEHMEM OCU BpalleHus 3emnu B
kocmoc. 3Besgbl B CeBepHoM [lonywapum KaxyTcs
BpaLuatowmmmcs Bokpyr CesepHoro lMNontoca.

UTtobbl HanTtu MNMonspHyto 3Be3ny, NocMOTpuTe Ha ce-
Bep M Hanamte coseesgue bonbwon Megseauubi
(puc.6). [Be kpariHue 3Be3abl "KoBLIA" yKa3blBaKOT Npsi-
Mo Ha lMNonsipHyto 3Be3ny.

Habniopgatensm B KOxHom [MNonywapun He HaCTOMbKO
MoBEe3II0 C APKON 3Be340M Tak BIM3KO K aCTpOHOMMYE-
ckomy nontocy. 3Besga o co3Be3amst OKTaHT HaxoauT-
cs1 B npegenax 1° oT nontoca, HO OHa efjBa pasnuyMma
HEeBOOPYXEHHbIM rna3oM (CBETMMOCTb 5.5).

[Ona obwwux BusyanbHbiXx HabNOOEHUM [OCTAaTOYHO
NpMbNM3NTENbLHOro BbIpaBHUBAHKS.

1. BblpoBHSNTE WITATMB, perynupysa AOSUHY HOXeK
TPEHoTW.

2. OcnabbTe WNPOTHLIN dukcaTop. NoBepHUTE LWIK-
POTHBIN PErynupyoLLMiA BUHT U HaKNOHANTE Kpen-
neHue, noka ykasaTernb Ha LIMPOTHOW LIKane He
OyOoeT ycTaHOBIEH Ha LMpOTy MmecTa Habnoge-
Husi. Ecnin Bbl He 3HaeTe CBO LUMPOTY, CBEPbTECH
Cc reorpaduyeckMm atracom, 4YTobbl HaWTh eé.
Hanpumep, ecnu Bawa wwuporta - 55°, yctaHoBuTe
ykasaTenbo Ha 55. CHoBa 3aTAHWTE LUMPOTHLIN
dukcatop. PerynupoBaHue WMPOTbl HE npuaeTcs
Npou3BOaUTL CHOBA, €CnM TONbKO Teneckon He
nepemeLLancs Ha 3HauynTernbHOe paccTosHMe.

3. OcnabbTe huKcaTop OCU CKIMOHEHWUA U NOBOpaym-
BanTe Tpyby Teneckona, noka oHa He OyaeT pac-
MonoXXeHa naparnnenbHO OCU MPAMOro BOCXOXAe-
HUS, Kak NokasaHo Ha puc.1. YkasaTenb Ha kpyre
oTcyeTa CKNOHeHUs AormkeH bbiTb Ha oTmeTke 90°.
CHoBa 3aTaHUTe ukcaTop.

4. OcnabbTe asuMyTanbHbI UKCaTOP B OCHOBAHUM
lWTaTMBa M MOBEPHUTE LITATMB Tak, 4ToObl Tpyda
(1 oCcb NpAMOro BOCXOXAeHWs) Obina HanpasneHa
Ha lMonsipHyto 3Be3ay. Ecnn ¢ mecta ang Habnto-
aeHnn lMNonspHas 3Be3ga He BMAHA, CBEPbTECH C
KOMMacom W1 MOBEpHUTE LITaTMB TaK, YToObl Tpyba
Oblna HanpaeneHa Ha ceBep. 3aTaHUTe ukcaTop.

OkBaTopmanbHas MOHTMPOBKa BbipOBHEeHa. bonee
TOYHOE BblpaBHUBaHWe TpebyeTca Ans actpodoTorpa-

dhun.

C aTtoro momeHTa Bbl He AOMKHbLI HK perynupoBaTtb
Teneckon no asumMyTty unn wunpoTe, HU nepemMellatb
TPEHOory. OTn gencTens cobbloT nonapHoe BblpaBHUBA-
Hue. Teneckon MOXHO TOSbKO Bpalwlatb BOKpPYr ocen
NPAMOro BOCXOXXAEHUA U CKITOHEHUA.
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PHCYHOK 6. HTOAK HAATI MONAPHYD 36230y, NOCMOTRMTE HA CEEER M
HaiaMTE BONbLLD MelBeamLy. NPOEEAMTE EOOBRAKAEMYID MMHWI OT
KpARHMK 3623 "KOBLWIA". 3Ta NMHKA YIMPEETCA NEAKMD & NONAPHYH 3EE30Y,
Nexallya B Npegenay 17 0T acTpoHOMUYeckoro CesepHom Monca.

MUcnonb3oBaHne Kabenen KOHTponsa
nepemeLLeHNs CKIIOHEeHUsA U
BOCXOXAEHUSA.

Kabenu koHTpons nepemeLleHnsi CKIOHEHMS 1 BOCXO-
XOEHUSA NO3BONAT perynupoBaTb MOMNOXeHWe Tene-
ckora Ans cocpefoTodeHnst 0OBHEKTOB B MOME 3peHMUs.
Mpexge 4eM nonb3oBaTbcsl kabensmu, Bbl OOMKHbI
BPYYHYIO HABECTM Teneckon Ha OOBbekT HabnogeHun.
Cpenante aTo, ocrnabue dukcaTopbl OCEN CKIOHEHUS
N BOCXOXOEHMS N NMOBOPAYMBas TENECKON BOKPYr 3TUX
ocen. Kak TonmbkO Teneckon HanpaeneH Onu3ko K
006bekTy HabnaeHun, CHOBa 3aTaHUTE OUKCATOoPbI.

OO6bekT fomkeH Tenepb ObITb BUAMM B Nofe uckaTens
Teneckona. Ecnu Het, ncnonb3ynte kabenu KOHTpons
nepemMeLleHns ans ocMoTpa obnactu Bokpyr. Koraoa
006BbEKT BUAUM B Morie uckaTensi, UCnonb3ynTe kabenu
KOHTpOns ANg HauenusaHus. Tenepb B3rnsiHUTE B OKy-
nap Teneckona. Ecnn uckatenb OoMmkHbIM 0bOpasom
OTbIOCTUPOBAH, OOBLEKT AOMKEH HaXOAMUTbCA B Mnone
3peHus. Korga obbekT nosButcs B OKymnsipe, LEeHTpu-
pynTe ero B Nnosie 3peHnsi C MNOMOLLbIO kabernen.

Kabenb KOHTpONsi nMepeMeLLeHUs CKITOHEHUSI MOXeT
nepeMecTuTb TENeckon MakcMMmym Ha 25°. 9T1o noto-
My, YTO MEXaHU3M NepeMeLlEeHUss CKIOHEHUS UMeET
OrpaHWYeHHbIM Ananas3oH (MexaHusM nepemMeLleHns
NPSIMOro BOCXOXOEHUS He WMMeeT Takoro npegena).
Ecnu BpawaTtb kabenb KOHTPONsA B 3aJaHHOM Hanpas-
NEHUUN Henb3s, 3HaunT, Bbl gocTurnm npegensbHoro no-
NOXEHWS, 1 MEXaHU3M JOIKeH ObITb YCTAHOBMEH Mo-
BTOPHO. JTO genaetcs BpalleHneM kabens KOHTpons
Ha HEeCKOIbkO 0O0pPOTOB B MPOTUBOMONOXHOM Hanpas-
neHuun. 3aTteM BpYYHYIO HaBeauTe Terneckon bnuxe K
00bekTy HabntogeHusa (He 3abyabte ocnabutb dukca-
TOp CKIIOHeHus1). Tenepb Kabenb CHOBa MOXHO MC-
nonb30BaTh AS19 PErynMpoBKN MOMOXEHWS Tereckona.

CnexeHue 3a obbeKkTamMmu

Mpun HabnogeHun acTpoHoMUYECKNX 06 LEKTOB B Terne-
cKomn OHW ByayT MeaneHHo nepemMellaTtbes B nose spe-
Hua. [Ina yaepxaHus nx B none 3peHusi, npu nonsipHo
BbIPOBHEHHOW 3KBaTOpManbHOW MOHTUPOBKE, AOCTa-
TOYHO BpallaTb Kabenb KOHTPONS nepemeLleHns nps-
MOro BOCXOXAEHMS MO 4acoBoOW cTpenke. Vcnonb3o-




BaTb kabenb KOHTPONs CKNoHeHus He TpebyeTcs. Mpu
Gonbluem ycuneHun obbekTbl OGyayT ABuratbcsi Obl-
CTpee 13-3a CY>XEHHOrO MOoNs 3peHns.

ONeKTPOHHbLIN NPUBOA ANA aBTOMaTU4e€CKOro
crnexeHus

[nsa cnexeHnst Ha OCKM NPSMOrO BOCXOXOEHWS 9KBaTO-
pvanbHOM MOHTUPOBKM MOXeT OblTb yCTaHOBNEH A0-
NMOMHUTENbHBIA  3NEKTPOHHLIA  NPUBOL MOCTOSIHHOrO
Toka. OObekTbl OyayT MOCTOSIHHO HaxoAUTbCHA Mone
3peHusi, He Tpebys py4yHOro perynupoBaHuWsi ¢ NOMO-
b0 Kabenemn KOHTpons.

Kpyrm otcuéTa

Kpyrv oTcuéta akBaTOpManbHON MOHTUPOBKM MO3BOSISA-
0T HAXOOUTb aCTPOHOMUYECKME OOBEKTBI MO “aCTPOHO-
MUYecKMM koopauHatam”. Kaxgbil obbekT umeer
onpegenieHHoe MosfioKeHne Ha “aCTPOHOMWUYECKON
cepe”, koTopoe 0003HAYEHO OBYMSI YMcnamu: npsi-
MO€ BOCXOXOEeHMEe U CKIoHeHMe. TOYHO TaK e MecTo-
nono)eHne nboro obbekta Ha 3emne MoXeT ObITb
ONUCcaHo ero AONroTon 1 WwunpoTon. Npsamoe Bocxoxae-
HMe COOTBETCTBYET [ONIOTE, @ CKMNOHEHWE — LUMpOoTE.
BocxoxaeHne n CkroHeHne acTPOHOMUYECKUX Obbek-
TOB MOXHO HaWTK B NoOoM 3Be3QHOM aTtnace Wnm kKa-
Tanore.

Kpyra oTcyeta npsIMOro BOCXOXOEHWsI rpadyupoBaH B
yacax, oT 1 Ao 24, ¢ MmaneHbkMmMn MmeTkamm, obo3Hava-
towmmn 10-MuH. npupalleHus. Yucna, Hanbonee 6nuns-
Kne K ocu, otHocsTest K KOxkHomy [Monywapwuio, Toraa
Kak bonee ganbHue yncna - kK CeBepHomy.

Kpyr oTcyeTa CknoHeHus rpagyvpoBaH B rpagycax, C
MeTkamu, obosHavarwmmy npupatleHne B 2.5°. 3Ha-
YeHUs1 CKIOHEHUs1 HaxoaaTca B npegenax ot +90° oo
-90°. OTmeTka 0° ykasblBaeT Ha aCTPOHOMUYECKUIA K-
BaTop. Korga Teneckon HanpaBsreH K ceBepy OT acTpo-
HOMMYECKOrO 3KBaTOPa, 3HAYEHUSA CKITOHEHUS MOJTOXU-
TEeIbHbI, K Ory — OTpULaTENbHBI.

Hanpuwmep, koopauHatel TymaHHocTu OpuoHa B 3Be3[-
HOM aTrace BbIraaaT Tak:

R.A. 5h 35.4m Dec. -5° 27’

OT0 3HauUNUT NpsiMoe BOCXOXAeHne — 54.35,4MuH, cKkro-
HeHune - -5 rpagycoB 27 yrnoBbIX MUHYT (B OOHOM rpa-
ayce 60 yrnoBbIX MUHYT).

Mpexpe 4yeM nonb3oBaTbCA Kpyramm oTcdeTa Angd
onpefeneHnss MecToHaxoXaeHns OOBLEKTOB, Kpenne-
HMe OOJMKHO ObITb NONSPHO BbIPOBHEHO, a KPYr OTcye-
Ta NPsIMOrO BOCXOXAEHWUs — oTkanubposaH. Kpyr oT-
cyeTa CKITOHEeHUs KannbpoBancsi Npyu U3roTOBMNEHUU U
aomkeH nokasbiBatb 90° BCsKMA pas, korga onTude-
ckasi Tpyba napannernbHa 0CYM BOCXOXOEHMS.

SRORION

KanubpoBka kpyra oTcyeTa npsiMoro
BOCXOXAEHUA

1. WNoeHtudmumpyinte apkyto 3sesagy 6nus sksatopa
(cknoHeHne = 0°), U HanguTe ee KoopAuMHaTbl B
3BE3HOM aTnace.

2. OcnabbTe mKcaTOpbl OCEN BOCXOXOEHUS U CKMO-
HeHusl, 4TOObI Teneckon Mor cBobGoAHO BpalwaTb-
cs.

3. HaeeguTe Teneckon Ha SApKyto 3Be30y C U3BECTHbI-
MW KoopauHaTaMu. 3aTsHuTe dumKcaTopbl OCEN.
LleHTpupyiiTe 3834y B NOSe 3peHUsi MpU NOMOLLM
kabenewn KOHTpoOnNS.

4. nOBepHI/ITe Kpyr oTc4eTa, 4YTOOblI MeTannuyeckas
CTpelika ykas3biBana Ha 3Ha4deHue npamoro BOCXo-
XOeHud, ykadaHHOe B aTliace.

HaxoxaeHne OOBHLEKTOB C MOMOLLbK KPyroB
oTcyeTa

Tenepb, korga oba Kpyra OTCYETa OTKanUMGpPOBaHbI,
HahguTe B 3BE34HOM aTtnace KoOpAuHaTbl 0ObekTa,
KOTOpbIN Bbl xenaete paccMoTpeTb.

1. Ocnabus (ukcaTop CKMOHeHWs, BpallaiTe Tene-
CKOIM, MOKa 3Ha4YeHue CKIMOHeHWs 13 atnaca He by-
OEeT COOTBETCTBOBaTb 3HAYEHMWIO CKIOHEHUs1 Ha
LUKane kpyra otcyéta. 3ataHute ukcaTop.

2. OcnabueB uKcaTop BOCXOXAEHWUSA, MNOBOpPaYu-
BaWTe Teneckomn, noka 3HayeHne BOCXOXOEHMUS U3
aTnaca 3Be3gpbl He Oy4eT COOTBETCTBOBATb 3Haye-
HUIO Ha Kpyre oTcyeTa BOCXOXAEHudA. 3atsHute
domkcartop.




PucyHoK 7. Ha aToi nnnwocTpayyn nokasaH Teneckon, HanpasneHHbIA B YETbIpEX pasHblX HanpaeBneHWAx: a - cegep, b - or,
C - BOCTOK, d-3anag,. LLtaTue U TpeHora He JomiHbl NepemMeLLaTbCA.

BonbLUMHCTBO KPYroB oTcYeTa HeOOoCTaTOYHO TOYHbI,
4YTOObl OOBLEKT OKasancs TOYHO B LEHTPE OKynsipa
Terneckona, HO OHM MO3BONAOT OOBLEKTY MonacTb B
norne 3peHust uckaTens, Npy YCrNoBWWU, YTO SKBATOPU-
anbHasi MOHTMPOBKa TOYHO MOSSIPHO BbIPOBHEHA. Wc-
nonb3ynte kabenu KOHTpOmns, 4ToObl LEeHTpupoBaTb
obbekT B none ncKkatend, n oH AoJmkKeH NosaABUTbLCA B
nore 3peHus Teneckona.

He ynaetcsa HaBecTu Teneckon?

HoBuWYKM MHOrOa nyTalTCa B TOM, Kak HABEeCTU Tene-
CKOM B 3€HUT UNu B Apyrom HanpasneHuun. Ha puc.1
Teneckon HanpaBfeH Ha ceBep, kak OH Obin Obl
HanpaBneH Npu NonsipHOM BblpaBHUBaHMU. CTepXKeHb
npoTMBOBeca HanpaerneH BHW3. Ho, koraa Teneckon
yKa3blBaeT B OPYrom HamnpasfieHuM, OH OyaeT BbIrns-
aetb no-gpyromy. Ckaxem, Bbl xoTuTe paccmMoTpeTb
00beKT HenocpeacTBeHHO B 3eHuTe. Kak Bbl 310 cae-
naete?

UTO HM B KOEM cryyae Hemnb3sa AenaTb, Tak 3TO perynu-
poBaTb TENecKomn no WupoTe. ATO aHHYNUpyeT nonsp-
HOe BblpaBHMBaHWe KpenneHus. NMoMHuTe, Kak TOMbKO
KpenneHuve nonsipHO BbIPOBHEHO, TENEecKon MOXeT
nepemeLLaTbCs TOMbKO BOKPYr OCEN CKIOHEHMS U BOC-
xoxgeHusa. Ytobbl HaBecTu Tpyby B 3eHWUT, ocnabbTe
hmKcaTop BOCXOXOEHUSA U BpallavTe Teneckon BOKPYr
ocu, Nnoka CTepXeHb NpoTMBOBeca He OyaeT Hanpas-
fieH ropusoHTanbHO (napannenbHo 3emne). [ocne
3TOro ocnabbTe ukcaTop CKIOHEHUs W BpalianTe
Teneckon, noka oH He GydeT HanmpasneH MpPAMO Ha-
Bepx. CTepxeHb NPOTMBOBECA AOMMKEH OCTaTbCHA ropu-
30HTanbHbIM. 3aTaHuTe 0ba dumkcaTopa.

ToyHO TakK Xe, AN HaBeAeHUs1 TOYHO Ha tor, CTEPXKEHb
NpoTMBOBECA AOMKEH OblTb HanpaBreH ropu3oHTarb-
Ho. lMpocTo BpalyanTe Tpyby BOKPYr OCU CKMOHEHWUS,
noka oH He OyAeT ykasblBaTb B IO)KHOM HanpasreHuu.

Uto pgenatb, korga Bam Heobxogumo HaBecTu Terne-
CKOM MPSIMO Ha ceBep, HO Ha OGBLEKT, HaxoasLUics
6nvmxke K ropu3oHTy, yem [NonspHas 3Be3ga? Bbl He
cMoOXeTe caenaTb 3To, Korga NPOTMBOBEC HamnpaBneH
BHM3, Kak rnokasaHo Ha puc.1. Bbl OOMKHbI NOBEPHYTb
Teneckon TakK, 4ToObl CTepXeHb MpoTUBOBEca Oblin

HanpaBrneH ropusoHTansHo. [Mocne Yero noBopauu-
BaliTe TpyOy BOKPYr OCW CKIMOHEHWS, NMoka oHa He Gy-
JeT ykasbiBaTb TyAa, kyaa Bel xotute.

YT1o6bl HABECTUN TENecKon Ha BOCTOK, 3anag unv B apy-
rOM HanpasfieHuu, MnoBopaymBanTe Teneckon BOKPYr
obeunx ocen. B 3aBMcMMoOCTN OT BbICOTbl OObekTa Ha-
GroaeHnsi, HanpaBneHne CTEPXKHS MpoTuBoBeca Oy-
aetT rae-t1o Me>|<,qy BepTI/IKaJ'IbeIM n FOpI/I3OHTaJ'IbeIM.

Ha puc.7 nokasaHo, kak Teneckon OyaeT BbIrMsgeTb,
Oyay4n HanpaBneHHbIM B YETbIpEX pasHbIX Hamnpasne-
HUAX — CeBep, tor, BOCTOK U 3anag,.

KniouyeBble MOMEHTLI, KOTOPbIE HY)XXHO MOMHWUTbL MpU
obpalleHnn c TeneckornoM — a) MOBOPOT Ocylue-
CTBNSIETCA BOKPYr OCEN BOCXOXOEHUS U CKIOHEHMS, a
He Mo asMMyTy WNK WKpPOoTe, U b) NPOTUBOBEC U CTEP-
KeHb He Bcerga OyayT BbIrMsOeTb, Kak NokasaHo Ha
puc.1. dakTuyeckn, 3Toro NOYTN HUKorga He byaeT!

6. KonnumupoBaHune onTuku —
(BbIpaBHMBaHME 3epKan)

KonnumupoBaHue - npouecc perynupoBKM 3epkar, Tak
YTOObI OHW BbINKW BLIPOBHEHBI APYr OTHOCUTENBHO OpY-
ra. OnTuka Teneckona BbIpOBHEHA Ha ¢habpuke M He
TpebyeT AOMNONHUTENBHON PErynnpoBKK, eCriv TONbKO
C Teneckonom He obpaiianuce rpy6o. ToyHoe Bbipas-
HMBaHWE 3epKalla BaXXHO AnNnA rapaHTun BENMKONenHown
paboTbl Teneckona, Tak YTO MPOBEPKN LAOIKHbI ObITb
perynspHbeiMu. KonnMMupoBaHue — OTHOCUTENBHO fer-
Kasi onepaums, kKotopasi MOXeT OblTb NponsBeaeHa Npu
OHEBHOM CBeTE.

[ns npoBedeHUst NPOBEPKU BbIHbTE OKYMsSIP U MOCMOT-
puTe B rHe3n0. Bbl JOMmKHbI BUAETHL BTOPUYHOE 3epKa-
110 LEHTPUPOBAHHbIM, TaK Xe Kak OTpa)XeHNe OCHOBHO-
ro 3epkana, LeHTPMPOBaAHHOIO BO BTOPUYHOM 3epKare,
N OTpaxkeHne BTOPUYHOrO 3epkana (1 Baw rnas) B ueH-
TpPe OTPaXeHWs1 OCHOBHOIO 3epkana, Kak nokasaHo Ha
puc.6a. Ecnm kakon-nnbo anemeHT He LeHTPUpPOBaH,
BbIMOJIHWUTE CreayoLLyto npoueaypy.
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OTpakeHue rnasa Hu3 rHezga

OTMeTKa LeHTpa oKynApa
3epkana (He noKkazaHa)
Kpomka

BTOPUYHOIO
3epkana

Hepxartens
{ OCHOBHOIO
3epkane

OTpaxeHue !

a. Aepxarend BTOPUHHOIO
3IepKana c nankamu

OTpakeHuHe
OCHOBHOIO 3epKana

PucyHok 8. KonnuMupoBaHue onTUKW. (a) Ecnun 3epkana BbIPOBHERAbI
Haanexaltm obpasom, Bbl AONKHBI YBUASTE NOXOXKYH KapTUHKY.

(b) € ycTaHOBNEHHOW KONNMMaLUNOHHOWM KPbIWKOW, ECrIK ONTHKa He
BbIpOBHeHa, uzobpaxeHue ByaeT BuIMAQETL TaK. (C) 3aech, BTOPU4HOe
3epKano LeHTPMPOBaHo, Ho TpebyeTcA OTperynupoBaTk ero HaknoH, 4Tobbl
BWAETE OTPaXeHWe OCHOBHOro 3epkana. (d) Bropu4yHoe 3epkano
OKOH4YaTeNnbHO BbIPOBHEHO, HO OCHOBHOE 3epKarno Hy)XaaeTcs B
perynupoBke. Koraa oHo 6yaeT BLIpOBHeHO, “To4ka” Bynet HaxoaWTLCA
TOYHO B LeHTpe (e).

KonnumaumnoHHas kpbiwka n Metka LieHTpa
3epkana

SpaceProbe 130 EQ noctaBnatTca € KONMNMMaUMUOH-
HOW KpbILWKOW. OTO OObIYHAs KpbillKa, HageBarLasics
Ha rHe3go, NoXoXas Ha MbiNe3alMTHYO KPbILWKY, TOMb-
KO C OTBEPCTMEM B LEHTpPE M nocepebpeHHbIM OHOM.
OT0 nomoraeT npaBuibHO NOMECTUTb a3 aAnga obner-
YeHust konnumupoBaHus. MN3obpaxeHua Ha puc.8b—8e
AaHbl C yCTaHOBNEHHOWN KONMNMMaLNOHHOW KPbILLKOW.

B nononHeHve k KONMUMAaLMOHHOW KpbILLKE, €CTb KPO-
LLIeYHOEe KOMbLO (Hakmnerka) TOYHO MO LIEHTPY OCHOBHO-
ro 3epkana. 9Ta “mMeTka LeHTpa” no3BonsieT TOYHO Mno-
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PucyHok 9. [ina
LieHTPMPOBaHNA BTOPUYHOIO
3epKana noj, rHe3gom
OKynApa, NoBopaYnBanTe
LieHTpanbHbIA BUHT,
YyAep:KuBaA nanbLyamn
Aepxartenb 3epkana. He
KacalTecb NOBEPXHOCTU
3epKana.

PucyHok 10.
OTperynupyiTe HaknoH
BTOpWYHOrO 3epKana
ocnabnasA unu saTarneas
perynMpoBoYHbIe BUHTbI
€ NomoLbo 2-mm Allen
Wrench

31MUMOHMpOBaTbL OCHOBHOE 3epkaro; Bam He npuaeTcs
nckaTb LEHTP 3epkana. Bbl npocTo perynupyete nosno-
XeHune 3epkana (kak onucaHo HWXe), noka oTpaXeHue
OTBEPCTUSA KOMMMMALNOHHOWN KPBILIKA HEe LEeHTpUpyeT-
ca B Komnbue. MeTka UeHTpa Takke Tpebyetca onsa no-
NyYeHUs NydLWmnX pesynbTatoB C APYrMMU KOMMMUPY-
owuMn yctponctesamu, Hanpumep, LaserMate Laser
Collimator, ycTpaHasa noTpebHOCTb CHATUS OCHOBHOIO
3epkara u camoCToATeNbHOW MapKNpPOBKU.

SAMEYAHUE: Hem Heobxodumocmu CHUMamb Ha-
KnelKy C¢ OCHO8HO20 3epkana. [NOCKOnbKy OHa Haxo-
oumcsi HerlocpedCmeeHHO 8 MmEeHU 8MOPUYHO20
3epkarna, ee npucymcmeue HUKouM obpa3om He erusi-
em Ha pabomy merneckorna usnu Ka4ecmeo u3obpaxe-
Hus. Kaxemcsi npomusopeyvawum 30pagoMy CMbICITY,
HO, meM He MeHee, smo mak!

BbipaBHuBaHue BropuyHoro 3epkana

C yCTaHOBMEHHOW KOMMUMAaLUMOHHOW KPbILKOW Mpo-
CMOTPUTE OTBEPCTUE B KPbLILLKE BO BTOPUYHOM (Onaro-
HanbHOM) 3epkane. WUrHopupynte oTpaxeHus. Camo
BTOPMYHOE 3epKarno AOMMKHO ObiTb MO LEHTPY TPyOKu
rHesga, B HanpasfeHuu, napanfnenbHoM AfuHe Tene-
ckona (cm. puc. 8b). Ecnu ato He Tak, He06X04MMO €ero
oTperynupoBaTb. Takas perynupoBka TpebyeTca
OYeHb penko, ecnu Boobue koraa-nmbo notpebyeTtcs.
PerynupoBky BTOPMYHOrO 3epkana ny4lue npoBoaunTb B
APKO OCBELLEHHOM MecCTe, HafnpaBuB Teneckon Ha sp-
Kyl0 MOBEPXHOCTb, Bpoae Gernon Gymarnm mnm CTeHbl.
Tarke nonesHbIM ByaeT nomMecTUTb NUCT Benon Gyma-
r B Tpybe Terneckona HanpoTMB rHesga okynspa (T.e.
C OpYron CTOPOHbLI OT BTOPUYHOro 3epkana). Mcnonb-
3ys KpecToBYyK OTBEpTKy, ocnabbTe Tpu MareHbKuX
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BMHTa BblpaBHMBAHUA B LEHTPe BTYMKN C TpeMs nanka-
MM Ha Heckornbko obopoToB. Tenepb yaepxuBante
3epkano (6yabTe BHMMAaTENbHbl — HE KacaWTecb Mo-
BEPXHOCTW 3epkan), nosopauyvsBas OONbLIOW BUHT B
LEeHTpe C NOMOLLbI KPEecTOBOW OTBEPTKM (CM. puc.9).
[MoBOPOT BWHTaA NO 4acoBOW CTperike nepemMellaeT
3epKano K OTKPbITOMY KOHLy ONTUYeckon Tpybbl, npo-
TUB 4acOBOW CTPENKN — K OCHOBHOMY 3epKarny.

Mocne UeHTPUPOBaHWA BTOPUYHOrO 3epkana B Tpybe
rHesga okynsipa, noBopayuBanTe AepxaTtenb 3epkana
[0 Tex nop, noka OTPaXXeHMe OCHOBHOrO 3epkara He
OyOeT LeHTPMPOBaHO BO BTOPUYHOM 3epKare HacKosb-
KO BO3MOXHO. LieHTpmpoBaHue moxeT 6biTb He abco-
MNIOTHO TOYHBLIM, HO 3TO HOpMarnbHO. Tenepb 3aTsHUTE
pPaBHOMEPHO TPU ManeHbKUX BUHTa Anst ouKcaumm no-
NOXEHWS BTOPUYHOTO 3epkana.

Ecnn oTpaxeHvne nepBMYHOrO 3epkana He BMOHO BO
BTOPMYHOM 3epKare, Kak Moka3aHo Ha puc.6c, Heobxo-
OMMO OTperynupoBaTb HaKMOH BTOPWYHOrO 3epkana.
OTO genaeTcsa NOCPeACTBOM MoovepenHoro ocnabre-
HWSi OHOIO U3 TPEeX BWHTOB MpW 3aTArMBaHUU AOPYrux
OBYX, Kak nokasaHo Ha puc.10. 3agada coctouT B TOM,
YTOObI LIEHTPMPOBaTb OTPaXXEHWE OCHOBHOMO 3epkana
BO BTOPMYHOM 3epKarie, Kak nokasaHo Ha puc.8d. He
cToUT BEecnokouTbCsl, €Ccrnu OTpaXeHWe BTOPUYHOTO
3epkarna (CamMblin ManeHbK1IN Kpyr, ¢ "To4kon" konnuma-
LUMOHHOW KPbILKMA B LEHTPE) OKaXeTCs BHE LeHTpa.
CnegytoLwwmn war noMoXeT 3TO UCNPaBuUThb.

PerynupoBKa OCHOBHOroO 3epKana

©

He BbipoBHEHa BblpoBHeHa

PucyHok 12.

OkoHyaTenbHas perynupoBka NMpou3BOAUTCS C OCHOB-
HbIM 3epkanom. PerynupoBska Tpebyetcd, ecnu BTO-
PUYHOE 3epKario LeHTPUPOBaHO Mo rHe340M OKyrisipa,
OTpaXXeHMe OCHOBHOrO 3epkana HaxoauTcs Mo LEHTPY
BTOPMYHOrO 3epkana, HO MarieHbKOe OTpaXeHue BTO-
puvYHOro 3epkana (¢ "To4kon" KONMMMMaLNOHHOWN KpbiL-
Kn) HaxoguTCs BHe LieHTpa (kak Ha puc.8d).

HaknoH ocHOBHOro 3epkana perynupyetcsa npu nomo-
LM TPEX CMapoK KOMMMAaLMOHHBIX BUHTOB C OOpaTHON
CTOPOHbI onTuyeckon Tpybbl. PerynupoBka HaknoHa
3epkana ocyLwecTBnseTca MeToaoMm "TaHW-Tonkam",
BKITHOYAIOLLMM PErynnpoBaHMe KaXaow cnapku Komnmm-
MauMOHHbIX BMHTOB. OcnabbTe oAMH M3 BMHTOB Ha
MOSHbIA 06OPOT M 3aTeM 3aTsiHUTE BTOPOW BMHT cnap-
KW, Kak nokasaHo Ha puc.11 (He nepeTaHuTe). BarnaHu-
Te B FHE3[0 OKynsipa: oTpakeHne BTOPUYHOro 3epkana
OOJDKHO NpMBnn3nTbCsa K LEHTPY ocHoBHOro. C konnu-
MaLMOHHOW KPbILLKOM M METKOM LiEeHTpa 3epkana 370
OYeHb nerko: MpocTo CMOTpUTE, ABUraeTcsa nu "Todka"
KOMNNMUMAaLUWOHHOW KpbIWKKM 6nvxke wunu panblie ot
KomnbLa B LiEHTpe OCHOBHOro 3epkana. MNpu Heobxoam-
MOCTW/ MOXHO MOBTOPUTL NPOLIEAYPY C ABYMS APYrMMU
cnapkamu KONnMMauMOHHbIX BWHTOB. [loTpebyeTtca
HECKOJSIbKO MOMbITOK M ownboK, YTobbl NOYYBCTBOBATS,
KaKk MeHSTb HakIoH 3epkana Takum obpasom. Korga
TOYKa B MaKCMManbHO BO3MOXHOWM CTENEHWN HaXO4MTCs
MO LEHTPY Komnblia, OCHOBHOE 3epKaro BbIPOBHEHO.
M3obpaxeHne, BUOMMOE 4epe3  KOMNMMAaUMOHHYH
KPbILLKY, OOMKHO BbIFMSAETb Kak Ha puc.6e. Ybeawm-
TE€Cb, YTO BCE KOMMMMALUOHHbIE BUHTbI 3aTAHYTbI (HO
He NepeTsaHNTE) U HaaeXHO (PUKCUPYIOT 3epKano.

npOCTOﬁ TECT NOKaXeT, HACKOJIbKO TOYHO OTperynmpo-
BaHa onTuka.

MpoBepka Teneckona

HaBegwnTte Temneckon Ha sipKyto 3Be3fy Tak, 4ToObl eé
n3obpaxeHne Haxoammnock TOYHO MO LEHTPY OKynsipa.
MepnneHHo pacdokycupynTe nsobpaxeHune. Ecrim on-
TMKa Teneckona oTperynupoBaHa npaBuilbHO, pacluu-
PUBLLUMINCA AWCK OOMKEeH OblTb MpaBWIbHBIM KPYrom
(cm. puc.12). Ecnu nsobpaxeHue aBnseTca HECMMMET-
PUYHbIM, OMTUKA HE OTperynmpoBaHa. TeHb OT BTOpWY-
HOro 3epkana AOfkHa MNOSABMTLCA B CaMOM LEHTpe
pacdhoKycupoBaHHOIO U3obpaxeHust, Kak ablpka B MOH-
yuke. Ecnn "gpipka" okaxeTca BHE LEHTpa, Terneckon
He OoTperynMpoBaH.
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Ecnu npu npoBeaeHnn Takon NPOBEPKU sipkasi 3Be3fa
He OygeT pacnonaraTbCs TOYHO MO LEHTPY OKynsipa,
ontuka OygeT KasaTbCs HeOoTperynupoBaHHOW, Oaxe
npu MaeanbHO BbIPOBHEHHbIX 3epkanax. KpaliHe Bax-
HO, YTOGbI NONOXeHWe Teneckona GbINno LEHTPUPOBAHO
Ha 3Be3fe, MO3TOMY C TeYeHMeM BpeMeHu TpebyeTcs
KOpPPEKTUPOBATL MOMOXEHME Teneckona ms-3a ABuXke-
HUS HoYHOro Heba.

5. Ucnonb3oBaHue Terneckona —
AcTpoHOMMYeECKUe HabnwaeHus

Bbi6op mecTa ansa HabnroaeHumn

Mecto pana HabGniogeHun BbIOMpanTe KaK MOXHO
Janblle OT MCKYCCTBEHHOIO OCBELLEHMS, TAKOro Kak
ynunyHble oHapu, cBeT OT AOMOB M dap aBTOMOGU-
nen. bnnkn oT 3TUX UCTOYHMKOB CBETA CUITbHO YXYA-
LIAKT HOYHOE 3peHue. YCTaHaBnMBamTe Terneckon Ha
TpaBe WNW rpaBuK, HO He Ha acdanbTe, Tak Kak ac-
danbT nanyyaet 6onblie Tenna. Tenno gencTByeT Ha
OKpY>XaloLLUUn BO3AYX N UCKaXkaeT BUAMMOE B TENecKon
n3obpaxeHune. M3beraite npoBeaeHUs HabnageHUn c
KpbIl unn Tpyb, Tak Kak B 3TUX MECTax eCTb MOTOKM
Tennoro Bosayxa. 1o TOn xe npuynHe nsderavite Ha-
OnoaeHnst N3 MOMELLEHMI Yepe3 OKHO, Tak Kak pas-
HOCTb Temnepartyp BHYTPU U CHapyXu noMmewieHus Oy-
OeT NCKaxaTb KapTUHKY.

Mo BO3MOXHOCTW, MpoBoAUTE HabnwAeHWst He B ro-
pofe C CUIbHbIM CBETOBbIM 3arpsi3HEHMEM, a B Cellb-
CKOW MeCTHOCTU, rge Hebo TemHee. Bbl Bypete yave-
NeHbl, HAcKONbKO Oonblie OBBLEKTOB MOXHO pasrng-
[eTb B Tako MecTHocTK!

“BunamMMmocTb”’ U Npo3pavyHoOCTb

SRORION
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PucyHok13 .Merpel coeauHAET “XBOCT” € “KOBLLOM”.
Ecnu ycnosus nnoxue, ero Henb3q yBuaeTb

OT HOUM K HOUM COCTOSIHME aTMocepbl 3HAYUTENbHO
MeHsieTca. “BuaMMOCTb” OTHOCUTCS K YCTOMYMBOCTMU
aTMocdepbl B AaHHbIA MOMEHT. B cocTosiHMM orpaHm-
YEHHOW BMAMMOCTU aTMocdepHble BO3MYLLEHWS MNpu-
BOAAT K TOMY, YTO Habnogaemble oObekTbl “OypnsT”.
Ecnu, npu paccmoTpeHnn Heba HEBOOPYXEHHbIM rna-
30M, 3Be3bl 3aMETHO MepLaT, BUOUMOCTb Mroxas, u
HabnogeHusa 6yayT orpaHMYeHbl MasnbiM yBENTMYEHNEM
(nnoxas BUOUMOCTb CuUNibHEE BNUSIET Ha OOBLEKTHI,
paccmaTpvBaeMble MpU CUNbHOM YyBenuyeHum). Ha-
OnoaeHnsa NNaHeT Takke orpaHuYeHbl.

B yCcnoBuax xop0|.ue|?1 BMAMMOCTU MepLaHune 3Be3 Mu-
HUMarbHO, U |/|306pa>Keva B OKyIApe KaXXyTcd yCTOVI-
YMBbIMU. J'Iquuaﬂ BMOMMOCTb B 3€HUTe, Xyalwad — Yy ro-
PU30OHTA. Takke BMANMOCTb ynydwaeTca nocne nony-
HouM, Korga Oonblias 4acTb Tenna, MOrfoWeHHOro
3emnen B Te4eHne aHs, yXOo4AuT B KOCMOC.

OcobeHHO Ba)xHa Aonsa HabniogeHus Menkunx oobLeKToB
xopowas "npospayvyHocTb" — BO34yX, CBOGOAHBIA OT
BNaXHOCTW, AbiMa, U Nbinn. Bce aTo paccenBaeTt cBerT,
yMeHbLUasa ApKkocTb obbekTa. Xopowwun cnocob onpe-
OeneHns, HacKomnbKO YCrOBUSA XOPOLUM — TO, CKOJIbKO
3Be3 Bbl MoxeTe BMAOETb HEBOOPYXXEHHBLIM [NA30M.
Ecnn Bbl He MoxeTe BMAETb 3Be3abl CBETUMOCTU 3.5 1
Tycknee, 3HauuT, ycnosus nnoxuwe. CBETUMOCTb —
Mepa SIPKOCTU 3Be3/bl; YeM Spye 3Be3aa, TEM MeHbLUe
3HadyeHMe CcBETMMOCTWU. [na onpedeneHnss XopoLuo
nogxoaut Merpeu (Ben. 3.4) — 3Be3ga, coeguHsitoLlas
"xBocT" bonblorn Measeaumubl ¢ "koBwom" (cM. puc.5).
Ecnn oHa He BMAHA, 3HAYUT, HANMYeCTBYOT TyMaH, 06-
naka, CMor Unu gpyrue npenaTcTeusl HAbMAEHMIO.

OxnaxaeHue Teneckona

Bcem ontudeckum mHCTpymeHTam TpebyeTcs HekoTo-
poe Bpems Ha OOCTWXKEeHWe “TennoBoro paBHOBeCUs’.
Uem OGonblle WHCTPYMEHT U 4yeMm 6onblue pasHOCTb
Temnepatyp, Tem Gonblue BpemeHn Tpebyetca. Oarite
Teneckony kak MUHUMyM 30 MUHYT Ha OXNaxaeHwe Oo
TemnepaTypbl OKpYyXKatoLLero Bo3gyxa.
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MNo3ssonbTe rnasam NpUcNoco6uTbLCs K
TeMHoTe.

He cTouT oxunaatb, YTo, BbIAS U3 OCBELLLEHHOIo Nnome-
LLleHMs B HOYHYIO TEMHOTY, Bbl cpasy xe yBuauTe cna-
Oble TYMaHHOCTW, FranakTUKU U CKonneHus 3sesn. Minu
Ke MpoCTO O4YeHb MHOro 3Be3d. [nasam Tpebyetcs
okono 30 MuHyT, 4ToObl AocTnib 80% nonHon aganTta-
U1 4yBCTBUTEINTbHOCTU K TEMHOTE. Mo Mepe TOoro, Kak
rmasa aganTupylTcs K TEMHOTe, Bce Gonblle 3Be3q
CTaHOBATCA BMOANMbIMU, N CTAHOBATCA BUOHbI BCe 60o-
nee Menkue getanu HabnogaemMblX 0ObEKTOB.

Ons HopmanbHon paboTbl B TEMHOTE WCMONb3yhTe
KpacHyto namny. KpacHbli CBET He NOpTUT agantauuto
rnas Kk TEMHOTe, Kak MopTuT ee Genbin cBeT. MoXHO
NCMNomnb30BaTb KpPacHbI CBETOAMOOHbIA (DOHapb WK
HaKpbITb OObIYHYHO NlamMy KpacHbIM LiennogaHoM Mnm
Oymaron. M3beraiTe ocBeLeHNss JOMOB, YINYHbIX O~
Hapen n ceBeTa aBTOMODOUIbHBIX dhapbl, KOTOPbIE Hapy-
LLIAKT HOYHOE 3pEeHNe.

YcuneHue

[ns BbluMcneHns ycuneHua KoMBUHaUMM Teneckona u
OKynsapa, npocTo pasaenute (bOKyCHOG paccTtosaHne
Terieckona Ha (*)OKyCHOe pacCcTtoAaHne oKyndpa:

gokycnoe _ paccmosinue _meneckona (Mm)

Veenuuenue =
@okycnoe  paccmosinue _oxyasipa _(mm)

Hanpumep, ucnonb3dosaHue SpaceProbe 130, ¢ do-
KyCHbIM pacctosHnem 900 MM, B coveTaHun ¢ 25-mMm
OKynspoM, AaeT ycuneHue:

900.mm

= 36x

25 mum

Kaxgbln Teneckon umeeT npeden MoresHoro ycune-
HMa npuMmepHo 45x-60x Ha AWM anepTypsbl.
SpaceProbe 130 wumeeT aneptypy npumepHo 5,1
AriMa, creoBaTenbHO, MakcumarbHoe ycunexme oy-
aet B npegenax 230x-300x. 3asiBNeHUs1 HEKOTOPbIX
npoussoguTenen Teneckonos o 6onbweM ycuneHum —
He Bonee, YemM peKknamHbIN TPIOK U HE OOJMKHbI MPUHM-
MaTbCA Bcepbes. VmenTe B BMay, YTO npu Gonbluem
ycuneHun mnsobpaxkeHne Bcerga OyaeT Tyckrnee u me-
Hee pe3kuM (pyHOaMeHTanbHbI 3akoH ontuku). Cta-
BunbHoCTb Bo3gyxa ("BMOUMOCTL") TakkKe OorpaHuyun-
BaeT JONYCTUMOE yCurneHue.

Bbi6op okynsipa

Mcnonbayst okynsapbl ¢ pasHbIMU OOKYCHBIMW paccTos-
HUSIMMW, MOXHO MOMNYYUTb Pa3fmyHble 3HaYEeHUs yBenu-
yYeHus Teneckona. SpaceProbe 130 EQ nocraenseTtcs
¢ asyms okynspamu Explorer Il, ¢ dpokycHbIMU paccTo-
aHuamMu 25 n 10 mm. OHm garoTt 36- n 90-kpaTHble yBe-
NNYEHNs COOTBETCTBEHHO. [ns nonyyeHns 6onbLluero
NN MEHbLLErO YBENNYEHNS MOXHO UCMONb30BaThb ApY-
rme okynspbl. MaTb 1 6onee pasnuyHbLIX OKYyNSAPOB AN

LUMPOKOro AnanasoHa HabnogeHun — BnosHe obblyHOe
ONa acTpoHOMOB-NobuTenen sBneHne. Takoe pasHo-
obpasve nossondeTt Habnwogatento BbibpaTb NyyLLUiA
OKynsip Anst HabnoaeHNst 3a KOHKPETHBIM 0O BLEKTOM.

HesaBncmumo oT obbekta HabniogeHwun, Bcerga Haum-
HanTe C OKymnspa, Aalolero MUHUMarnbHOe YCureHue
(c MakcumarnbHbIM (POKYCHbIM paccTosiHUeM), Ans Ha-
LuenvBaHns Ha obbekT. Manoe ycuneHve OaéT WMpo-
koe none ob3opa u bonbluyto obnacte Heba B OKyns-
pe. 3To cunbHO ynpowaeT HaBegeHue. [lonbiTka
HalnTh OOBEKT M HABECTM Ha HEro TENEeCcKomn C BbICOKUM
ycurneHnem (U MeHbLIMM noriem o63opa) cpogHu no-
MbITKE HAWTK NNy B cTore ceHa!

Mocne HaBegeHus Teneckona Bbl MoxeTe nepenTtn K
fonbLemy ycuneHuo (MeHbLemy ¢OKyCHOMY paccTo-
AHM0). OcobeHHO 3TO pekomMeHdyeTCs ANs Menkux u
ApKkUX OOBLEKTOB BpoAe NNaHeT M ABOWHbIX 3BE3.
JlyHa Takke nogxoouT Ans pacCcMOTpeHUs ¢ 60MbLnM
yCuUneHvem.

TeM He MeHee, 06beEKTbI AanbHEro kocmoca 06bIYHO
nyywe CMOTPETL MPU CPegHEM UMM MasioM YCUIEHUM.
OTO M3-3a TOro, YTO MHOMME M3 HUX BecbMa crnabbl u
BCE X€ MMEIOT HEKOTOPYIO CTENEHb (OYEeBMOHASA LUMPU-
Ha). OObeKTbl fanbHero kocmoca byayT ucyesatb npu
OonblIEeM yCuUneHuu, Tak Kak Oornbluee ycuneHue
HeoTbeMIieMo npuBoauUT K TOMY, YTO V|3o6pa>KeH|/|e
TYCKHeeT. Tem He MeHee, 3TO cnpaBeanMBo He AOnA
BCex 0O0bekToB. MHorme ranakTuki siBNSOTCA BeCbMa
ManbiMW, OOHAKO K& HECKONbKO SPKW, YTO Mpu
Gonbluem ycuneHum BugHbl 6onee getarnbHo.

Jlyywee npaBuno BbiGopa OKynsipa 3akfiloyaeTcs B
TOM, YTOObl HA4YMHATBL C OKyNsipa Marnoro yBenuMyeHus
W LUMPOKOTO MO 3pEHNSA U 3aTeM HapaluuBaTb ycune-
Hue. Ecnn obbekT BbIrmaauT nydile, npobyite elye
YyBENUUATL ycuneHue. Ecnv xyxe — ymeHbLUMTE, UC-
NoJIb3ys OKYNAP C MEHBLUMM (HOKYCHbIM PacCTOSIHUEM.

Yero oxunpartb?

UTtak, 4to Bbl cMoxeTe yBuaeTb C 3TUM Teneckonom?
Bbl cmoxeTe yBuaeTb nmonocbl Ha KOnutepe, konbLua
CartypHa, kpatepbl JlyHbl, yBENMYEHNE U YMEHbBLLUEHUE
SIPKOCTU BeHepbl, a Takke MHOXECTBO APYrnX SIPKUX
00BbekToB rnybokoro kocMoca. He oxupanTte yBuaetb
uBeT, kak Ha cdoTorpacdumax HACA, Tak kak Te caenaHbl
Kamepamun OnMTENbHOW 3KCNo3numm n umeroT [obae-
NEeHHbIN “NoXHbIM uBeT”. Hawwn rnasa HegocTaTovHO
YYBCTBUTENbHbI, YTOObI BUAETL LBET 00BLEKTOB rnybo-
KOro KOCMOCa, 32 UCKINIOYEHMEM HEKOTOPbIX CaMbIX sip-
KUX.

MomMHuTe, YTO Bbl BUAUTE 3TN 00BEKTHI Bawmnmm cob-
CTBeHHbIMK rnasamu! OOBLEKT, KoTopbin Bbl BUanTe B
OKynsipe, HaxoguTCcs B peanbHOM BPEMEHW, 3TO He
n3obpaxeHue, Nony4eHHoe U3 AOPOroro KOCMUYECKOro
nccnepoBaHusa. Kaxpgas ceccust ¢ Teneckonom aacT
Bam onbIT. [No Mepe paboTbl ¢ Teneckonom, oH byaet
CTaHOBUTbCA 0Oonee nerkMMm B UCMOMb30BaHUKN, a
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3Be3aHble 0ObEKTbl Nerko HaxoanmbiMu. Bbl nonmeTe
pasHuUy Mexay paccmaTpvBaHMEM XOpOLUO caernaH-
HOro NOMHOLBETHOrO M3obpaxeHnst obbekTa rnyookoro
kocmoca, caenaHHoro HACA, B ocBelleHHON KOMHaTe
B [OHEBHOE BPEMS, M pacCMaTpuMBaHUEM ITOrO Xe
obbekTa B Terieckon Houblo. [epBoe - 3TO NPOCTO Kpa-
cvBasl KapTuHKa, npedocTaBneHHast keM-To. Btopoe —
OnbIT, KOTOPLIV Bbl HMKOrOa He 3abyaeTte!

OOb0tbeKkTbl ANnA HabnaeHUn

Tenepb, kKOorga BCe HACTPOEHO W roToBO Kk paboTe,
HeobXOAMMO NPUHSATL BaXXHOE peELUeHne: YTO CMOT-
peTb?

A. JlyHa

IlyHa, ¢ eé ckanncTo NOBEePXHOCTLI0 — OAHA U3 CaMbIX
Nerknx n UHTEPECHbIX Lienen ansa HabngeHns B Tene-
ckon. JlyHHble KpaTepbl, MOpPS M Oaxe ropHble uenuv
nerko Buaumsl ¢ pacctosiHusa B 150000 km! Bbl kaxayto
Houb OyaeTe BMAETb HOBbIM BUA JlyHbl, C €€ cMeHoMn
da3. Jlyywee Bpems pana HabnwogeHus Hawero
€[0MHCTBEHHOr0 €CTECTBEHHOro CNyTHUKA - YacTUYHbIE
dasbl, koraa JlyHa HenonHas. B yacTuuHbIX dhasax
TEHW Ha MOBEPXHOCTU NoKasbiBatoT Gonblie aetanewn,
0COGEHHO BAOMb rpaHnLbl MeXay TEMHOW U OCBELLEH-
Hol uvacTen pucka ("TepmuHartopa"). lNonHasa JlyHa
CMMLUKOM SpKa W NvleHa TeHEN Ha NOBEPXHOCTU, Aalo-
Wwmx donee npuaTHbIM BUA. Habniogante JlyHy, korga
OHa 3HAYMTENbHO BbIWE TOPU3OHTA, ANA MonydYeHus
Hanbonee 4YeTKOro n3obpaxxeHusl.

Mpn odeHb dapkor JlyHe wncnonb3ynte AONOSTHUTENb-
HbI 3aTEHSAIOWMN NyHHBbIN OUNbTp. OH NPOCTO HaBWUH-
YMBaeTCsl Ha OCHOBaHWE OKynsdpa (Ana yCTaHOBKM
unbTpa Hago BbIHYTb OKYNApP U3 rHesna). Bel yBuau-
Te, YTO NyHHbIN UNbLTP AenaeT HabnogeHus Gonee
yOOOHbLIMW 1 MOMOraeT pacCMOTPETb HEKOTOPbLIE AeTa-
N NYHHOW NOBEPXHOCTH.

B. ConHue

Bbl MO)keTe ncnonb3oBaTh Teneckon AN AHEBHbIX Ha-
6nogeHv 3a ConHuem, yCTaHOBMB AOMNOMHUTENbHbIN
CONHeuYHbIn unbTp. Hanbonee nHTepecHbIn 0O6bEKT —
COmMHEYHble NATHA, KOTOopble eXeAHEBHO MeHsI0T dop-
MYy U1 nonoxeHue. MNMsaTHa HenocpeaCTBEHHO CBSI3aHbl C
MarHuTHon pesitenbHocTblio Ha ConHue. MHorne Ha-
onogartenn nobat 3apucoBbiBaTb NATHA, 4TOObI OT-
cnexunsaTb nameHeHns ConHua 130 gHA B AeHb.

BaxHoe npuMedaHue: BO usbexaHne MOBPEXOEHUS
rnas, He cmoTpute Ha ConHue 4yepes nobor onTuye-
CKMA WHCTPyMEHT ©e3 cneunanbHOro COMHEYHOro
dunbTpa. HakponTe uckatenb KpbILWKOW, UK fyylle
CHMMUTE ero BO Bpems HabnogeHun 3a ConHuemM.

C. lNnaHemsi

lMonoxeHue nnaHeT, B OTNN4YMe OT 3BE3A, He (hrKCMpo-
BaHO, MNO3TOMY ANA MX HaxoxaeHus Heobxoommo

SRORION

BOCMONb30BaTbCsl 3BE34HLIM KaneHOapeM Ha Hallem
cante (telescope.com) unu Tabnuuamu, exemecsyHO
nybnukyembimn B Astronomy, Sky & Telescope, vnu
ApYyrMx acTpoHOMUYECKUX XypHanax. BeHepa, Mapc,
KOnutep, n CaTtypH - camble sipkne HebGecHble OOBEKTHI
nocne ConHua u JlyHbl. SpaceProbe 130mm EQ
cnocobeH mnokasaTb HEKOTOpble AeTanu 3TUX NNaHer.
Ipyrve nnaHeTbl Takke MOXHO YBUAETb, HO OHW Bbl-
rmsagaT kak 3Be3gbl. Mockonbky BuAMMbIE pasMepbl
nnaHeT BecbMa Marbl, PeKOMeHOyeTCsl, a MHorga u
HeobX04MMO, UCMOMb30BaTb AOMOSNHUTENbHbLIE OKYIs-
pbl Gonbluero ycuneHusi. Hekotopble nnaHeTbl MOryT
ObITb HE BUAMMBI B f@HHbIA MOMEHT.

HOMUTEP: kpynHenwasn nnaHeta — HOnutep — oTnny-
Hbll 0ObekT HabnogeHwin. Bbl yBUAWTE OUCK TUraHT-
CKOW NIiaHeTbl U CMOXeTe HabnogaTe CMeHy Mnonoxe-
HWA YeTbIpex ero KpynHenwmnx cnytHukos — Mo, Kan-
nucto, EBponbl 1 MNaHMmea.

CATYPH: Bug "okonbLoBaHHOW" nnaHeTbl 3axBaTbiBa-
eT ayX. Yron HaknoHa Konew, U3mMeHsieTcsa 3a nepvog B
HECKOMbKO MeT; MHOrAa BuWAHA KpOMKa Konbua, Toraa
Kak B Apyroe BpeMeHa OHM obpalleHbl LUMPOKOM Mo-
BEPXHOCTbIO M HAaNOMWHAKT ruraHTckmne "ywn" ¢ obeunx
CTOpoH ancka CatypHa. [ns xopoluero nsobpaxeHus
Heobxoamma ycTonumsasa aTtMocdepa (xopollas Buau-
MoCTb). BeposaTHo, Bbl cMOXeTe yBUAETL SpKyto "3Be3-
JOouKky" psagoM C nnaHeTon — spdanwunin cnytHuk Ca-
TypHa — TutaH.

BEHEPA: B nepuogbl Hanbonbluen ceeTMMocTn BeHe-
pa - cambll APKUIN HEBECHbIN 0OBbEKT, 3a UCKITHOYEHNEM
ConHua u JlyHbl. HacTonbko sipkuiA, 4TO MHOrga eé
MOXHO YBMAETb HEBOOPYXEHHbIM [Ma3oM Mpu AHEeB-
HOM ocBelleHun! Kak H1 cTpaHHO, Npu NUKOBOW APKO-
CcTn BeHepa BMAHA HE KaK OUCK, a Kak TOHKUW nonyme-
csu. Nockonbky BeHepa 6nimke k ConHuUy, OHa HMKoraa
He NOOHUMAETCS CIIULLIKOM BbICOKO OT YTPEHHEro unm
BeYepHero ropusoHta. BeHepa nOCTOSHHO YKpbITa
NNOTHbIM crioeM obnakoB, MO3TOMY €€ MOBEPXHOCTb
pasrnsaeTb HemMb3as.

MAPC: KpacHas [MnaHeTa npubnuxaetca k 3emne
Kaxgble oBa roga. B atm nepuogbl Mapc BuaeH kak
KpacHbIi OWNCK, U OaXe MOXHO pasrnageTb nefsHble
LLAMNKM y NosocoB.

D. 38e30bi

3Be3fbl BbIMAAAT MEPLAKOLMMUN CBETALLMMUCS TOYKa-
Mu. [axe MOLUHble Teneckonbl HEe MOryT yBENUYUTb
3Be3qy TaK, 4Tobbl OHa Bbirnsigena 4em-to 6onbLnm,
HeXenu ceeTAWasaca Todka. Tem He meHee, Bbl Moxe-
Te, HacnaxaaTbCs pasnuMyHbIMKU LUBeTaMn 3Be3[ U Ha-
XOAUTb MHOrMe OBOWHbIE U MHOXECTBEHHbIe 3BEe3[bl.
Hanbonee u3BecTHble — YeTBepHasi cuctema € Jlnpbl n
BENMWKONEeNHasi OBYXUBETHasi OBOMHas 3Be3ga Anbbu-
peo B co3Be3auu Jlebepnd. Jlerkas pacdokycupoBka
Teneckona MoOXeT NMoMOYb BOCMPOM3BECTU LIBET 3BE3-
bl.
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F. O6bekmbI 251y60Kk020 KOCMOCa

B temHOM Hebe Bbl MoxeTe HabniogaTb MHOXECTBO
BEMNUKOMNENHbIX OOBLEKTOB rNyOOKOro KOCMOCa, BKIHO-
Yyasi rasoBble TYMaHHOCTW, OTKPbITblE W LUAPOBUAHbIE
CKOMNEeHns 3Be3n W pasHooOpasHble TUMbl ranakTuk.
BonbWKHCTBO 0OBLEKTOB TrnybOKOro KocMoca O4YeHb
cnabble, No3TOMy HeobGXxoouMMo TLiaTenbHO BbIGpaTb
MecTo Ans HabnoaeHuin Baanm oT CBETOBOro 3arpsia-
HeHus. lMoTpaTbTe OOnblue BPEMEHW Ha TO, YTOObI
JaTb rnasam aganTupoBaTbCsa K TeMHoTe. He ctout
oXuaatb, YTO 3TN 06bekTbl ByayT BbIrMAAETb Tak, Kak
Ha doTorpadusix B KHUrax u xxypHanax; donee BcCero
OHW MOXOXW Ha TyckKrble cepble NaTHA. Haww rnasa
HeAOCTAaTOYHO YYBCTBMTENbHbI, YTOObI BMOETb LBET
006bekToB rnybokoro KocMoca, 3a UCKMIYEHNEM HEKO-
TOPbIX cambIx sipKMX. Ho no mepe nprnobpeTeHus onbl-
Ta HaBblkM HabnogeHus OyayT pactu, n Bel cmoxeTe
pa3rnsgetb 6onee TOHKUE AeTanu n CTPYKTYpy.

HaxoxaeHne o6BLEKTOB rnybokoro Kocmoca:
HaBefeHue Nno Lenoyke

- ras

ANDROMEDA

Y Andromeds Galixy

3T m110

PucyHok 14. HaeegeHne no Lenoyke - xopoluuii cnocob
HaxoxaeHUA TpyaHopaznuyuMblx o6bekToe. Haeeaute
Teneckon Ha nNepeyio 3se3ay (1). MoToMm akKypaTHO
nepemeLlanTe ero B HaNpaeneHWW cneaylowWwed 3ee3apl (2) U
TaK ganee no Uenodyrke. B nocneaHei Touke (5) B okynape
AoIKeH NOABUTLCA Tpebyembllh 06bexT.

HaBegeHue no LEeno4vke, kak 3TOT MeTo[ HasblBaloT
aCTPOHOMBI, SIBMSIETCS, BO3MOXHO, Hanbonee NpocTbiM
crnocobom BbicneanTb 06bekTbl AanbHEro kocMmoca B
HoYyHOM Hebe. OH 3aknoyaeTcs B HaBeQeHUN Tenecko-
na Ha sipKyto 3Be3gy Onm3Ko K Kernaemomy oObekTy, a
3aTeM nocriegoBaTenbHO K ApyruMm 3Be3fam BcE Onu-
Xe n bnmxe Kk 0ObEKTY, Noka OH He MosABUTCA B Mone
3peHUs oKynsipa. ATa MHTYUTMBHAsK TEXHMKA MCMOJb30-
Baflacb B TEYEHMe COTEH IeT Kak npodpeccroHanamm,
Tak u nodutenamu. Mmente B BMAY, Kak ¢ nobon Ho-
BOW 3apayven, HaBeaeHme no Lenovke MOXEeT noHada-
ny KasaTbCsA TPYAHbIM, HO 4epe3 Kakoe-TO BpeMsi, C
npuobpeTeHnem onbiTa, cTaHeT bonee nerkum.

[ns HaBefeHWst No uenoyvke MoTpedyeTcs MUHUMYM
aononHutensHoro obopypoBaHus. Kapta 3Be3gHoro
Heba nnn aTnac, B KOTOPOM eCTb 3Be3[bl, N0 KpamHelh
mepe, 5 BenuuunHbl. Bbibepute TOT, B KOTOPOM YKa3aHbl
nonoxeHusa ansa Gonbllero yucrna obbekToB, YTOObI
UMEeTb MHOIO BapuaHToB Ha Bbl6op. Ecnu Bbl He 3Hae-
Te MNOJIOXXEHUs COo3Be3guA Ha HOYHOM Hebe, NOeHTU-
mumpymnTe nx npym nomowm MNnavmcdepsol.

HauHuTe ¢ BbIGOpa Apkoro oobekTa. ApkocTb 00bekTa
n3MepsieTca ero 3Be3gHON BEeSIMYMHOW; 4YeM spye
00bekT, TeM MeHblie ero BenuuuHa. Bbibepute
06BbeKkT 3B8e34HOMN BenUYMHbI 9 unn Hmxke. MHorue Ho-
BUYKN HauMHalOT ¢ obbekToB Mecche, KoTopble npea-
CTaBreHbl HEKOTOPLIMM M3 NyYLLNX U Hambonee spKMX
006BbEKTOB AarnbHEro KOCMOoca, BNepBble KaTanorn3npo-
BaHHbIX okono 200 neT Hasaa dpaHLy3CKUM acTpPOHO-
mom Llapnem Meccbe.

OnpenennTe, B KaKOM CO3BE3OMM HaxoOouTcsl OObEKT.
Harngute cossesgne B Hebe. Ecnu Bbl He onosHaeTte
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co3Be3gus, obpatutech k NnaHucdepe. MNnaHncdepa
oTobpaxaeT Bce HeOO 1 Noka3biBaeT, Kakne co3Be3ans
OyayT BUOHbI B KOHKPETHYO HOYb B 3aJaHHOEe BpeMs.

Tenepb No kapTe 3Be34HOrO HebGa HaWguTe camyto sp-
Kyto 3Be3[y B CO3BE3AUN U3 TEX, YTO HAXOAATCSI OKOSO
Tpebyemoro o6bekTa. Micnonb3ys uckaTenb, HaBeauTe
TEneckon Ha 3Ty 3Be34y M LEHTPUPYINTE €€ B nepekpe-
cTun. 3aTeM CHOBa MOCMOTPUTE Ha KapTy 3BE34HOro
Heba ¥ HanguTe OpPyryr MOAXOAsLLYH SIPKYl 3Be3ay
pAOOM C TOW, KOTOpasi HAaXOAMTCS B NEPeKpecTun ncka-
Tensa. Vimente B Bnay, 4to yron ob3opa nckartens - 7°,
Tak 4YTO BTOpasi 3Be3ga AoshkHa OTCTosATb He Oornee
4YeM Ha 7° OoT nepBoON 3Be3abl, ecrin BO3MOXHO. [Nepe-
MeCTMTe Teneckon, HaBeas ero Ha HOBYHO 3Be3ay.

MpopomkanTe MCNonb3oBaTb 3BE3Obl Kak ykasaTerlb-
Hble cTonbbl, Noka He okaxeTecb 6nmM3 Tpebyemoro
obbekTa (puc.14). O6beKT JOMKEH nonacTb B Npefe-
nbl yrna ob3opa uckatensi. Ecnu HeT, TwaTenbHo nou-
LUMTE TENECKONoM 06nacTb BOKPYr HY>KHOW TOYKM, Noka
He HangeTe OOBbEKT.

Ecnn HanTn obbekT He yaaéTtcs, HavyHMTe HaBedeHue
CHOBa C CaMOM $SpKOM 3Be3dbl OKOMo Tpebyemoro
obbekTa. Ha cen pas ybegutecn, 4to 3Be3abl, 0003Ha-
YeHHble Ha kapTe 3Be3fgHoro Heba, — Te camMble 3Be3-
Obl, KOTopble BUAHLI B okynsipe. Vckatenb (M okynsp
Teneckona) faet nepeBepHyToe n3obpaxeHue, MOMHU-
Te 06 3TOM Npu NCMNONb30BaHMN METOAA HaBeAEHUsI NO
Lernouyke.

8. O6cnyxunBaHue u yxon

Mpu HagnexawleMm yxoAde TeneckonoM MOXHo Oyaet
NMonb30BaTbCS BCHO XWU3Hb. XpaHWUTE €ro B YNCTOM, Cy-
XOM MecTe, cBOOOAHOM OT Mbinn; B6epernte oT peskux
nepenagoB TemnepaTypbl U BRaxHOCTU. He xpanuTte
Teneckon Ha OTKPbITOM BO34yxe, Jydlle B rapaxe unm
nog HaBecoMm. Menkvue KOMMOHEHTbI, BPOAE OKyrsipoB
N Opyrux NpUHagnexXHoCcTeN, AOMKHbI XPaHUTLCS B KO-
pobke unu kernce. Korga He nonb3yeTecb TENECKOMNOM,
3aKkpbiBanTe Tpyby W rHe3go OKymnspa  KpblKaMu.
SpaceProbe 130 He TpebyeT cepbe3HOro MexaHude-
ckoro obcnyxuanusi. OnTudeckass Tpyba cranbHas,
paBHOMEPHO OKpaLLEeHHas U YCTONYMBAs K LapanuHam.
MosiBNeHWe LapanvH e He HaBpeawuT.

OuucTka JInH3

[N 4nCTKM Hapy>XHbIX NMH3 OKYISIPOB WK ucKaTtens
MOXeT UCMnorb3oBaTbCs Nobas kayecTBeHHas TKaHb U
XWAKOCTb, creunanbHO npeaHasHayveHHas ang YMCTKU
JINH3 C NOKpbITUEM. Hukorga He ncnonb3ynte o0blYHOE
cpencTBo ANA MblTbA CTEKOJT UMK XKMOKOCTb ANA O4YKOB.

lMepen OYMCTKOM XXMAOKOCTbIO M TKaHbK yaanute nio-
Oble YacTuLbl C NMOBEPXHOCTM MNNH3bI NPY MOMOLLN CXa-
Toro Bo3ayxa. locne aTtoro HaHeCUTE HEMHOIO YUCTS-
LLIer XMUOKOCTM Ha TKaHb, HW B KOEM Cry4ae He npsMo
Ha ONTWUKY. AKKypaTHO NpOTPUTE NWUH3Y KPYyrosbiMu

SRORION

PucyHok 15.

B BblHbTE TpU
KOSINMMMALMOHHbIX
BUHTa,
OTMEUEHHbIX
cTpenkamm, ans
CHATUA 3epKana.

OBWXEHMAMM, 3aTeM yaanuTe OCTaTKU XWOKOCTU 4Yn-
CTOM TKaHblo. Takmm MeToaoM MOXHO yAanuTb oTne-
YaTKM nanbueB W XupHble NATHA. ByabTe OCTOPOXHbI:
NpoTMpas NIMH3Y CAULLKOM CUITbHO, MOXHO nolapanaTb
eé. bonblwne NMH3bI NPOTUPaNTE NO YacTaM, UCMOMb-
3ysl YACTYIO TKaHb Ha KaxaoMm y4vacTtke. Hukorga He uc-
Nonb3ynTe TKaHb MOBTOPHO.

YucTtka 3epkan

UncTnTb 3epkano Teneckona 4acTto He Tpebyercs;
06bl4HO pa3 B rog unm okono Toro. McnonbsoeaHue
MbINe3allMTHbIX KPbILLEK, KOraa Teneckorn He WUCMofb-
3yeTcsl, He OacT MbIMM HakannuBaTbCA Ha 3epkanax.
HenpaBunbHaa o4ynMcTka MOXET NoBpeauTb 3epKarb-
HOe TMOKpbITUE, NMO3TOMY, YeM pexe Bbl BygeTe uu-
CTUTb 3epkana, TeMm nydile. ManeHbkne MATHa Nbin
UMK Kpacku hakTUYeckn He BNUAIOT Ha paboTy Tene-
ckona.

MoBepxHOCTK GOMbLIOrO OCHOBHOMO 3epKarna W annun-
TUYECKOrO BTOPUYHOIO 3epkana antoMUHUPOBAaHHbIE,
MOKPbITblE TBEPABLIM OUOKCMOOM KPEMHUS, MPENSTCTBY-
IOLLIMM OKMCIIEHUIO artoMUHMSA. Takoe MOKpbITUE 06blY-
HO AEPXUTCSH MHOFO fieT 4o Toro, kak notpebyeTcs no-
BTOPHOE MOKPbITUE, KOTOPOE NErko caenars.

[na ouncTkm BTOPMYHOrO 3epkana ero HeobxoguMmo
BbIHYTb U3 Teneckona. CpenanTte 9TO, YyAepXuBas
nansLuamn gepxarternb 3epkana (He KacasiCb NOBEepPXHO-
CTW 3epkana) npv BblBUHYMBAHUM BUHTA C KPECTOBbLIM
WwnMuem B LEeHTpe BTYMKU ¢ Tpems nankamu. [onHo-
CTbIO BbIKPYTUTE BUHT M3 epXKaTens, U OH OKaxeTcs y
Bac B pyke. byabTe 0CTOpOXHbI, HE NOBpeanTe pe3bby
BMHTA.

Obpalantecb C 3epkarnioM M ero gepxatenem ocTo-
poxHO. He BblHMMaKTe 3epkano w3 gepxatens.
Bocnonb3yntecb TOW e npoueaypon, OnucaHHOM
HWXe, Ana YACTKM OCHOBHOIO 3epkKana.

[na 04MCTKM OCHOBHOTO 3epkana OCTOPOXHO CHUMUTE
AepxaTenb 3epkana ¢ Teneckona. [insa atoro ocrnabeTe
TPW BMHTA Ha KOHLe onTuyeckow TpyObl, 3anoanuuo ¢
KOHLUOM TpyObl. BbikpyTuTe BCe Tpu BuMHTa (He ocnab-
nssa gpyrve Tpu BMHTA), Noka AepxaTtenb 3epkana He
BbIOET U3 Teneckona.
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Tenepb CHMMUTE 3epKarno C gepxaTens, yaanve Tpu
dukcmpylowmx 3axuma. Ons atoro npu nomowm Kpe-
CTOBOW OTBEPTKU BbLIKPYTUTE BUHTbI 3aXKMMOB. 3aTeMm,
Aepxa 3epkano 3a Kpas, CHAMUTE ero ¢ aepxarens.
ByabTe OCTOPOXHbLI, HE KacanTecb antoMUHUPOBAHHON
MOBEPXHOCTU 3epkana nanbuamu. MNMonoxnte 3epkano
Ha MSMKYH0 YACTYIO TKaHb. 3anofiHUTE PakoBUHY, Y-
CTyl0 OT abpasuBHbIX 4acTul, BOAOW KOMHATHOW TeMm-
nepaTtypbl, 400aBbTE HECKONBbKO Kanenb cpeacTsa Ans
MbITbS1 MOCYAbl, W, MO BO3MOXHOCTW, CnupTa Ansi Npo-
TMpkn. OnycTnte 3epkano (anoMMHMPOBAHHOW CTOPO-
HOW) B BOAY Ha HECKOIIbKO MWHYT (MM 4acoB, ecnu
3epKkaro o4YeHb rpsasHoe). BeiTpute 3epkano noa Bogown
YACTbIMM BaTHLIMWU NoAyLUeYKamu, YpesBbl4aHO Nerko
HakMMasi U nornaxveasi, NPSAMbIMU ABUXKEHUSIMU MO-
nepek noBepxHocTu. Micnonb3ynTe ogHy BaTHYKO noay-
LYKy Ana Kaxaoro npoxoaa no 3epkany. Nocne atoro
CMONOCHUTE 3epKano noj NOTOKOM Tension BoAbl. Ya-
CTULBI C MOBEPXHOCTU MSTKO CMbIBAKOTCA YMCTOW Ba-
TOW, KaxXayl noayleyky Hago MCMosfb3oBaTb TOJbKO
oAvH pas. MNpocywnte 3epkano NOTOKOM BO3dyxa UIu
yoanuTe kannm Bogbl 6ymaxHon candeTkon. Boga yn-
OET, OCTaBMB YNCTYIO NOBEPXHOCTb. NMpoTpnte ocHoBa-
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HME N KPOMKY (HO He MOBEPXHOCTb!) 3epkana nonoTeH-
uem. YKpowTe NOBEepXHOCTb 3epkana GymakHow can-
¢eTKoM 1 OCTaBbTE €ro CyLUTbCS B TEMNNOM MecCTe, 0
NoBTOPHOW COOpKM Teneckona.

9. XapaKTepucTuUku

Matepwuan ontuyeckon Tpybbl: Ctanb

OunameTp ocHoBHOro 3epkana: 130 Mm

lMoKpbiTMe  OCHOBHOro  3epkana: AnNOMUHUA C
MOKpbITUEM K3 guokcuaa kpemHus (SiO;)

Manas ocb BTOpMYHOro 3epkana: 34 mm

dokycHoe paccTtosiHue: 900 Mm

OTHocuTenbHoe oTBepcTue: f/7

"He300 okynsapa: penka u WecTepHs

Oxkynspsl: Explorer Il 25 1 10 mm, 1.25"

UckaTenb: 6x c anepTtypon 30 MM, axpomaTuyYeCcKun ¢
nepekpectuem

Ycunenue: 36x (¢ 25-mm okynsipom) n 90x (c 10-mm)
MoHTupoBka: Hemelkasa akBaTopuansHas EQ-2
MaTepuan TpeHorun: ANOMUHUA.

MpuBoA: onNuUMoHanNBHO
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OrpaHunyeHHas NapaHTus (1 ropn)

KomnaHus Orion Telescopes & Binoculars rapaHTupyeT oTcyTCTBUE AeeKTOB B MaTepuanax KoHCTpyKuum unm pabote
Teneckona SpaceProbe 130 EQ B TeyeHne ogHoro roga ¢ Aatbl NPOAAXMN.

B TeyeHune rapaHTWitHOro nepuoga nokynaTtenb MOXeT BEPHYTb HEMCMPaBHbIN Teneckon npoaasuy 1mbo B CepBUCHbIN
ueHTp komnaHum Orion. KomnaHust Orion no cBOEMy YCMOTPEHUIO OTPEMOHTUPYET NMubo 6ecnnaTHo 3aMeHUT

HeI/ICI'IpaBHbIVI Teneckon.

rlpeTeHSVIVI No Ka4yeCTBYy Teneckona He NPpUHMMaloTCA NpU OTCYTCTBMU NPaBUITbHO O(bOpMJ'IeHHOI'O I'apaHTVIlZHOFO TanoHa
nnn npu Hann4nm VICI'IpaBJ'IeHI/IVI B HEM, a TaKke Npu HenpeabAaBneHNUn HencnpaBHOro Teneckona. OT1a rapaHTua He
pacnpocTpaHAeTCA Ha Ccny4yaun, koraa, no MHeHUIO KOMNaHun, UHCTPYMEHT yr|0Tpe6n$U'|c9| He Mo Ha3Ha4veHuto, NMMbo xe B

cny4yasx, korga:

- I'IpVI60p nMeeT MexaHn4eckne noBpexaeHus, apanuHbl, CKOMbl, TPELWWHbI 1 NOBpEeXOAEeHUA ONTUKU;

- I'IpVI60p BbilLES1 U3 CTPOA B pe3dynbTaTte yaapoBs, CXKaTud, pacTaXeHna Kopnyca,

- anI60p pasGMpancn nnn pemoHTMpoBarsnca JnMyom, He MMerLLUM Ha TO COOTBETCTBYHOLLIMX NOSTHOMOYMA.

FapaHTvm He pacnpoCTpaHAeTCA KOMMNMeKTywwue C orpaHU4YeHHbIM CPOKOM UCMNONb30BaHUA - 3NIEMEHTbl NUTaHua U

npouee.

[nsa nonyyeHns noapo6Hon nHopmMaLmm No rapaHTUMHOMY 0BCMYXXUBaHUIO, CBSXUTECH C KoMnaHui Orion:

B Poccum: Orion Poceus, r. Mockea, Manas Tynbckas ynuua, 4. 2/1, kopnyc 19, ct.meTpo Tynbckas,

TenedoH: 8-962-688-6800, E-mail: info@orion-russia.ru, www.orion-russia.ru

B CLUA: Customer Service Department, Orion Telescopes & Binoculars, P. O. Box 1815, Santa Cruz, CA 95061, USA;
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Orion Telescopes & Binoculars
Post Office Box 1815, Santa Cruz, CA 95061

JInHna nopaepxkn knueHtoB: (800)676-1343 « [lHem n Beyepom
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