SKY-WATCHER

PYKOBOLACTBO NO 3KCIMIYATAUUNU

TEJIECKOIblI HA 3KBATOPUAJIbHbIX MOHTUPOBKAX EQ1 n EQ2
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A. Kpbiwka

B. ®okycnMpoBOYHbIV y3en

C. OnpaBa uckarens

D. Vickatenb

E. BUHTbI HAaCTpOWKN nckatens
F. Okynsip

G. Pyuka dpokycmpoBku

H. Tpy6a Teneckona

1. Pyuka ynpasnenus
TOHKUMM ABUKEHUSIMU MO
OCW CKIOHEHWN

2. Pyuka ynpasneHus
TOHKUMM ABUKEHUSIMU MO
OCY NPSIMbIX BOCXOXAEHWI

3. PerynnpoBoYHbIN BUHT
NOMSIPHO OCKM MO LIMpoTe
MecTa HabnoaeHns

4. dykcaTtop MOHTUPOBKU MO
asnmyTy

5. MpoTusoBsec

6. dukcartop npoTusBoBeca

7. Ocb npoTmBoBeca

8. KoopanHatHbIi Kpyr Ha ocu
NPSIMbIX BOCXOXAEHW

9. KoopauHatHbIi Kpyr Ha ocu
CKNOHEeHWUI

10. dukcaTop OCK CKITOHEHWIA
11. XomyThbl

a. [Monoyka ans akceccyapos
b. Onopebl WTaTuea

A. Kpbliwwka

B. ®okycnpoBoYHbIN y3en

C. OnpaBa vickaTensi

D. Vckatenb

E. BWHTbI HACTpoOWrKK uckatens
F. Okynsip

G. Pyuka coKkycupoBku

H. Tpy6a Teneckona

1. KoopanHaTHbIN Kpyr Ha ocu
NPSIMbIX BOCXOXAEHWUIN

2. Pyuka ynpaBneHvus TOHKUMUN
ABVDKEHUSIMU MO OCU
CKNOHEHWUI

3. PerynmpoBOoYHbIN BUHT
NONSIPHO OCK MO LUMpoTe
mecTa HabnogeHus

4. Py4yka ynpaBneHusi TOHKUMu
ABVDKEHUSIMU MO OCU
NPSiMbIX BOCXOXAEHWUN

5. NpoTunsosec

6. dukcaTop npoTusBoBeca

7. Ocb npoTMBOBECA

8. dukcaTop ocu NpsiMbIX
BOCXOXAEHWNI

9. KoopAauHaTHbIV Kpyr Ha ocu
CKNOHEHWUI

10. ®ukcaTop OCU CKNOHEHUI

11. XomyTbl

a. MNonoyka Ans akceccyapos
b. Onopbl WraTvBa
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CBOPKA TEJIECKOINA HA MOHTUPOBKE EQ1

C COopka wTraTuBa )

J

CBOPKA U HACTPOMKA [NUHBI OMOP (1)

1. B3siBLUXCbL 3a cpegHue cekuumn onop LTaTmea co
CTOPOHbI HAKOHEYHMKA, BbITAHUTE MUX M3 OMop
Ha HECKONbKO CaHTUMETPOB.

. YcTtaHoBuTE 1 3aKpenmTe pydku CbI/IKcaLI,VII/I ONnH onop.

KPEMJEHUE OMNMOP K MOHTUPOBKE (2)

NPUKPENUTE OMNOpPLI K 3KBaTOpUanbHOM
rOfIoBKE Kak MokKasaHo Ha puc. 2.

He npunarante 4pe3mepHbIX ycunui npu coopke, -
Bbl MOX€ETE NOBPeAUTb onopbl. O6paTtuTe BHUMaHME Ha
TO, YTODObI CTONKM KPEMMEHNSA MOMOYKM ANsl aKceccyaps
Oblny obpalleHbl Apyr K Apyry.

3. C NOMOLLbIO KPEeneXHbIX BUHTOB —I:r

YCTAHOBKA MONOYKHM OnA AKCECCYAPOB (3)

1. MNMpukpenuTe NONOYKY K CTOMKaM Ha ornopax ¢ MOMOLLbIO
BMHTOB.[Monoyka obecneynt JONONHUTENBHYHO
XECTKOCTb 1 YCTONYMBOCTb LUTATMBA.
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\YCTaHOBKa TeJieCKomna Ha WTaTtn )

B)

NMOArOTOBKA 3KBATOPUAIbHOW FONMOBKU K KPEMMNEHMUIO TEJIECKOIMNA

YcTaHOBUTE 9KBaTOPUarnbHYO rOMOBKY cornacHo puc. 4.1-4.5

4.3.
4.1, 4.2,

OTKPbITb

Ocnabbte dukcatop ocu
NPSIMOTO BOCXOXAEHWSI
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\YCTaHOBKa TeJieCKomna Ha LLITaTI/IBj

YCTAHOBKA NMPOTUBOBECA (5)

5. :
6 1. HageHbTe NpoTMBOBEC Ha OCb NPOTUBOBECOB U BKPYTUTE
7 AN ATVHHbIIA OCb B COOTBETCTBYHOLLEE OTBEPCTUE B MOHTUPOBKE.
f ° % 2. BadmkcnpynTe NPoTMBOBEC OUKCATOPOM.
\ YCTAHOBKA PYYEK YMNPABJIEHUA TOHKUMU
/ g OBWXEHUAMM (6)
KOpPOTKMI
el 1. HageHbTe pyyky ynpaBrieHnst Ha OCU TOHKUX ABWXEHUA U
o 3aKkpenuTe ux BUHTaMM.
KPEMJIEHUE XOMYTOB K LUTATUBY (7) l
1. MNpukpenute xomyTbl 10-MM BUHTaMK K 7.

MOHTUPOBKE, KakK Noka3aHOo Ha pucC. 7.

8.

]

KPEMJIEHUE TPYBbI TEJIECKONA K
MOHTWUPOBKE (8)

1. CHumuTe ¢ TpyObl Teneckona ynakoBoYHyto Gymary.

2. Hangnte ueHTp TsxecTn Tpybbl. BnoxuTe TpyoOy
TaK, YTOObI LIEHTP TSXKECTU HAXOOWICS MEXay
XoMyTamu. HagexHo 3akpenute TpyOy B XoMyTax
BUHTaMW.

[

YcTtaHoOBKa uckarens )
g J

YCTAHOBKA UCKATENA (9), (10)

©
©

1. CHUMUTE [Be KpenexHble rariku ¢ BUHTOB Ha Tpybe Terneckona
(OoKkono OKynsipHOro yana, cM. puc. 9).

2. YcTaHoBUTE fepykaTerib UCKaTens B BUHTLI U 3aKpenute ero
rankamm.

C YcTtaHOBKa oKynsipa )
YCTAHOBKA OKYIAPA (11) (pedbnekTop) YCTAHOBKA OKYIAPA (11) (pecbpakTop)
1. OcnabbsTe KpenexHbIN BUHT 1 CHUMUTE YepHYIo 1. OcnabbTe KpenexXHbln BUHT.
KPBbILLKY C OKYNSAPHOro y3na. 2. YcTaHoBWTE AnaroHarnbHoOe 3epKaro v 3akpenuTe
2. BcTaBbTe OKynsip B OKYNSAPHbIN Y3en 1 3akpenuTe ero ero KpenexHbIM BUHTOM.
KpenexHbIM BUHTOM. 3. Ocnabbre KpenexHbli BUHT Ha AnaroHarbHOM

3epkKale 1 BCTaBbTe OKYIAp, 3aHOBO 3aTAHUTE
erl'le)KHbII7I BUHT.




CBOPKA TEJIECKOINA HA MOHTUPOBKE EQ2
4

~
S COGopka wTaTuBa )

CBOPKA N HACTPOWKA [OJIMHbI OMNOP (1)

1. B3aBLUKNCb 3a cpedHVe CEeKLMM OMop LUTaTUBa co
CTOPOHbI HAKOHEYHWKA, BbITAHUTE UX U3 OMop
Ha HeCKONbKO CaHTVMETPOB.

2. YcTaHOBUTE 1 3aKpenuTe pyyku comKkcaumm AfnH onop.

KPEMIMEHUE OMNOP K MOHTUPOBKE (2)

3. C nomoLLbio KpenexHbIX BUHTOB NPUKPenuTe onopbl K
3KBaTOPUArbHOW rONOBKE Kak MokasaHo Ha puc. 2. He npunararite
Ype3MepHbIX ycunui npu cbopke, Bbl MOXETE NMOBPEAUTL OMNOPbI.
O6patuTe BHMUMaAHME Ha TO, YTOObI CTOMKM KpenneHnst NOonoYkM ans
akceccyapoB 6Obinv obpalleHbl Apyr K Apyry.

YCTAHOBKA NMONOYKHM AnsA AKCECCYAPOB (3)

1. PasnoxuTe durypHyto nnatopmy Nonovku Ang akceccyapoB
3. N MpUKpenuTe ee C NOMOLLLI0 BUHTOB K Oropam LuTatuea.
2. MNpuikpenuTe C NOMOLLbIO BUHTOB NAaTtdopMy NnoTka K ornopam.

— > -
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3. Ha nnatcopmy ycTtaHOBMTE NOMOYKY ANSA akCeccyapoB |
: N 3aKkpenue ee BUHTaMW.
o€ : =
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\yCTaHOBKa Terieckona Ha LUTaTI/IB)

YCTAHOBKA NMPOTUBOBECA (4)

1. HageHbTe npoTnBOBEC HA OCb NPOTUBOBECOB U
BKPYTUTE €€ B COOTBETCTBYKOLLEE OTBEPCTUE B

.§ KOPOTKMI 4
MOHTMPOBKE. : i

\\ b @
2. 3athukenpyinte NpoTMBOBEC (PUKCATOPOM. > f

@)
YCTAHOBKA PYYEK YNPABIEHUS TOHKUMU
ABWXEHUAMU (5) =
1. HageHbTe PYYKHM yrnpaBlieHUA Ha OCU TOHKUX OBWXEHUI y
N 3aKpenute nx BUHTaMu. PeKOMeHﬂ,yeTCﬂ YCTaHOBUTb

OMWHHYIO0 PYYKY Ha OCb CKITOHEHMIA, @ KOPOTKY0 — Ha
0Cb MPSIMbIX BOCXOXAEHWN.

ONVHHBIN




CYCTaHOBKa Terneckona Ha LLITaTVIB\

J

KPEMNEHWE XOMYTOB
K LUTATMBY (6)

1. Pacnakyite TpyOy Teneckona.

2. CHUMUTE C TPYObl XOMYTBbI.

3. Mpukpenute xoMmyTbl 10-MM BUHTaMW K
MOHTUPOBKE, KaK NnokasaHo Ha puc. 6.

KPEMNEHWE TPYBbl TENECKONA K
MOHTUPOBKE (7)

1. CHumuTE C TpYObI Teneckona
ynakoBOYHbIM MaTtepuan.

2. Hangute UeHTp TshKecTu Tpyobl.
BnoxuTte Tpyby B XOMyTbl Tak, 4TOObI
LEHTP TSHKECTU Haxoauncsa Mexay
xoMyTamu. HagexHo 3akpenute TpyOy
B XOMYyTax BUHTaMW.
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YcTtaHoBKa uckarens

~

/

(ManbIn uckarenb)

YCTAHOBKA UCKATENS (8)

1. CHMMUTE ABe KpenexHble ravku ¢
BWHTOB Ha Tpybe Teneckona 8.
(okono okynsipHOro yana, cm. )
puc. 8).

2. YcTaHoBWTE AepxaTernb uckatens
B BUHTbI 1 3aKpenuTe rankamu.

(6onblion uckaTenb)

YCTAHOBKA UCKATENS (8)

1. BcTaBbTe KpOHLWITEWH UCKaTENsA B pasbem Tuna
"MacCTOYKMH XBOCT", pacrnonoXeHHbIN B BEPXHEN
YyacTy OKyCHMPOBOYHOIO y3na Teneckona, u
3aKkpenuTe C MOMOLLbIO BUHTA C HACEYEHHON
ronoBKOMW.

g& 8.

A

§
o

pednekTop pecbpaKTop ’/}j

C YcTaHOBKa oKynsipa )
YCTAHOBKA OKYJAPA (9) (pedpnekTop) YCTAHOBKA OKYJIAPA (9) (pedppakTop)

1. Ocnabbre KpenexHbIi BUHT Y CHUMUTE YEPHYIO
KPBbILLKY C OKYNSIPHOrO y3na.

2. BcTaBbTe OKynsip B OKyNSAPHbIV y3€n U 3akpenuTe ero
KpenexHbIM BUHTOM.

1. Ocnabbre KpenexHbl BUHT.

2. YcTaHOBUTE AMaroHanbHoOe 3epkarno u 3akpenure
€ro KpenexHbIM BUHTOM.

3. OcnabbTe KpenexHbli BUHT Ha AnaroHaribHOM
3epkarne 1 BCTaBbTe OKymsip, 3aHOBO 3aTdHUTe
KPENeXHbIN BUHT.




HACTPOUKA TEJNNECKOIMA

( - I
< Hactpounka nckarens )

1. HaBeauTe Teneckon Ha oTAaneHHbIN 0ObEeKT.

2. Kak Tonbko 06beKT nonan B LIEHTP MONs 3peHUs], 3aKpennTe Terneckon.

3. C noMoLLblo BUHTOB HACTPOWKN UCKaTemNsi COBMECTUTE OOBEKT C
nepekpectnem, cMm. puc. 1.

Puc. 1

( I

(_ banaHcupoBka Teneckona )

Teneckon Hago GanaHcUpoBaTb Kaxabl pa3 nepes HabnaeHNs MU, 3TO CHUXKAET Harpy3ky Ha MOHTUPOBKY U
MO3BOSISIET TOUHEE YNPABMSATL PyvKamy TOHKUX OBUKEHWUIA.

Xopolasn 6anaHcMpoBka 06513aTeNbHO HY»KHA NMPU UCMONb30BaHNM YaCOBOro MexaHuama Ansi actpodororpacmm.
MpuctynaTtb k GanaHcUpoBKe HAOO TOMBLKO Toraa, Korga Ha TENecKon YyCTaHOBMEHbI BCe YCTPOMCTBA (OKynsp,
doTokamepa 1 T.4.), KoTopble ByayT UCNONb30BaTLCS NpW HabngeHun.

BbanaHcupoBKa no ocu NpsMbIX BOCXOXOEHUIN

1. YcTtaHoBuTe nongdpHyto ocb mexay 15° n 30°, ncnonbays
perynupoBOYHbIN BUHT MOMSIPHOW OCY MO LUMPOTE MecTa N
HabnogeHus.

2. AKKypaTHO OTnyCTuTe (pmKcaTopbl OCEN CKITOHEHWI 1
NPsSIMbIX BOCXOXOEHWUN. YCTaHoBUTe TpyOy Teneckona u
OCb MPOTMBOBECA FOPM3OHTarNbHO, KaK Noka3aHo Ha

|

puc. 2.

3. 3arsHuTe dukcaTop OCU CKITOHEHUA. —\

4. MNepemellasi NPOTUBOBEC MO OCU NPOTUBOBECOB, o
pobentecb paBHOBeCUS. Teneckon OOMKEH HAaXxoouUTbCs Puc. 2 5
B paBHOBeCUM Mpu NI06OM NONOXKeHUU TPyObI. ' o

5. 3atsHuTe dmkcaTtop NpoTMBOBECA.

banaHcupoBKa Mo 0Cu CKITOHEHUI

K 6anaHcrMpoBKe Mo OCK CKITOHEHWI HY>KHO NPUCTYNaTh TOMbKO nocrie 6anaHCMpoBKY MO OCK NPSMbIX

BOCXOXXOEHUN.

1. YcTtaHoBUTE nonsapHyto ocb mexay 60° n 75°.

2. OTnyctuTe hmkcaTopbl OCK NPAMbIX BOCXOXOEHUMA U YCTAaHOBUTE OCb MPOTUBOBECOB FOPU3OHTAaNbHO. 3aTaHNTE
domKkcaTop oCu NPSIMbIX BOCXOXOEHUMN.

3. OTnyctute mKkcaTop OCK CKITOHEHWI 1 yCTaHoBMTe TpyOy Teneckona ropusoHTanbHo.

4. Otnyctute TpyOy M NOCMOTPUTE, B Kakyto CTOPOHY OHa noBopayvmBaercs. Ocnabbre XoMyTbl U COBUHBTE TPYOY B
NPOTMBOMOSOXHYIO CTOPOHY.

5. Kak Tonbko Tpyba Teneckona nepecraHeT NoBOpavMBaTbCs MO OCU CKIIOHEHWUA, 3aXKMUTE XOMYTbI 1 chrkcaTop
OCW CKIOHEHUA.
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\ NMonsapHasa HacTpouka )

[nsa Bu3yanbHbIX HAONKOAEHUN aCTPOHOMUYECKNX OO BEKTOB AOCTATOMHO BbINOMHUTL MPUONM3UTENBHYIO NOMSIPHYIO
HacTpoKKy. [nis 3TOro Hago HanNpPaBWUTb NOMSAPHY OCb (OCb MPSAMBIX BocxoxaeHun, R.A.)
3KBaTOpManbHON MOHTUPOBKN B HanpasneHuu NonspHol 3Be3ap,

KoTopas pacrnonoxeHa B npegenax 1° ot ceBepHoOro norntoca HebecHom \
coepsl (puc. 3.). Ona HaxoxaeHus MNonsipHow 3Be3gbl, MOCMOTPUTE Ha .I \.\.//.
CEBEpPHYI0 YacTb Heba 1 HanguTe BonbLIOK KOBLU (YacTb CO3BE3AMS
Bonbwasa Megseguua). Npoanvte BoOOGpaxxaemyo NMHUIO OT ABYX
KparHUX 3BE3[ KOBLUA Ha MATb AUCTAHUMIA MEXAy 3TUMW 3Be3gamMu U Bhbl
gocturHute lNonapHon 3Be3abl.

Bonbwas Menseguua

'
,
'

1. BblpoBHSAMTE NONoOXeHWe aKkBaTopuanbHOM MOHTUPOBKU peryrnupoBKOi |
ONVHBI OMop WTaTMBa. MonsipHas 3Be3na .

2. Ocnabbte cukcaTop NOMAPHON OCU MO LIMPOTE MecTa HabnogeHns . Manas Measeauua
(puc. 4.). NoBepHUTE PEryNMPOBOYHbIA BUHT 3TON OCU U HAKMOHUTE L
MONSAPHY OCb Tak, YTOObI yKasaTernb LuKarnbl OTCHeTa LWMPOThI LI
nokasblBan 3Ha4yeHve LWNPOThI Ballero Mecta HabnogeHus. Hanpumep, .
ecrnu Bbl Ha WwnpoTte 55°, To ycTaHOBUTE yKa3aTenb 3TOW LuKanbl Ha o
mMeTKy 55°. Tlocne aToro 3ataHuTe chmkcaTtop nonspHom ocu. NameHaTb °
3Ha4yeHne LWMPOTbl MecTa HabnogeHns B CreayLwmn pas npuaeTcs .'

NVWb B Cry4ae M3MeHeHMs1 MecTa HabniogeHns Ha 3HaYMTENbHOe ® ® -ccronen Puc. 3
paccTosiH1e (B HanpasfieHnM No MepuanaHy).

3. Ocnabbte dukcatop ocu cknoHeHun (Dec) n noBepHUTE ONTUYECKYHO TpyOy Teneckona TakMm obpa3om, YToOhl
OHa CTana napansnernbHON NonsipHor ocu. [poTUB ykasaTens LKanbl CKITOHEHWI SOIPKHA Haxogutcs meTka 90°.
BHOBb 3aTaHUTE (PUKCATOP OCU CKIOHEHUN.

4. OcnabbTe hrkcaTtop MOHTUPOBKU MO a3uMyTY, PaCrofioXKEHHbIM HA OCHOBaHWUM 3KBaTOPMarbHON MOHTUPOBKM
(pnc. 5) n NoOBepHUTE MOHTUPOBKY Tak, YTOObI onTuyeckasi Tpyba ykasbiBana Obl MpumMepHO Ha lMonspHyto
3Be3ay. Ecnu Bam ¢ BeiGpaHHoro mecta HabntogeHus MNonspHasa 3Be3da He BMAHA, TO BbIMOMHUTE 3Ty onepaumio
C MOMOLLbI0 Komnaca. 3aTem 3aTaHuTe prKCcaTop MOHTUPOBKM MO asuMyTY.

Tenepb aKkBaTOpUanbHasi MOHTMPOBKA UMEET MOSAPHY HACTPOIKY, TOYHOCTb KOTOPOIA AOCTaTouHa Ans
BM3yarnbHbIX HabnogeHwid. [ns npoBeaeHus dhotorpadmnyecknx HabnogeHnii pekoMmeHayeTcs BbINonHUTL Gonee
TOYHYHO MpoLueaypy NorsipHON HACTPOVKM SKBaTopuaribHOM MOHTUPOBKM.

C aTOro MOMeHTa He crieyeT U3MEHSITb MOSISPHYH HACTPOVKY MOHTUPOBKM, Takxke Kak 1 nepeaBurath LITaTvB
Teneckona. Tpy6y Teneckona Mo)HO NOBOPAYMBaTb TONbKO OTHOCUTENBbHO OCK CKITOHEHMI 1 MPSIMbIX BOCXOXAEHW.

OTKpbITb << : : >
&

OTKpbITh

Puc. 5

BpawaTtb

OTKpbITb

EQ2
Puc. 4
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ACTPOHOMUWYECKUE HABNOOEHUA
I

-
S Bbibop mecTa HabnoaeHun )

[Ins acTpoHOMMYeCKMX HabnodeHUA cTapanTech BbIOUPaTh Takoe MECTO, IAe HET UCTOMHUKOB MCKYCCTBEHHOIO
CBETa: YNUYHbIX (hOHApEN, CBETALLMXCS OKOH MIM aBTOMOOUIbHbLIX dhap. CBET TakMx NCTOMHMKOB OyAeT HapyLwaTb
ajanTaumio Ballero 3peHus K TeEMHOTe. YCTaHaBnMBanTe TeNeckon Ha TpaBe UNK FPyHTe, HO He Ha acdanste,
MOCKOJSIbKY OT HEero NogHUMatoTcs TENMOBbIE NMOTOKM BO3adyXa, koTopble OyayT pa3mbiBaTb U300paXkeHne obbekTa.
AHanornyHo, nsberainTe HabnogeHNs 06BHEKTOB B HAMNPaBeHUW Hag Kpbilamuy 34aHnin U TpyGamm, NOCKOrbKY OT
HUX TaKkke MOTyT NMOAHUMATLCS HarpeTble NOTOKM BO3ayxa. He criedyer Takke NpoBoAWTb HabnoaeHus u3
NMOMeLLIEHNS YepE3 OTKPbITOE OKHO, MOCKOSTbKY PasHOCTb TemMnepaTypbl BO34yXa BHYTPU 1 BHE NOMELLEHNS
npvBeaeT K BO3HMKHOBEHMIO BO3AYLLUHbIX NMOTOKOB, KOTOPble OyAyT Takke UckaxaTb U3obpaxkeHust Habnrogaemblx
00BbEKTOB.

Ecnn y Bac ecTb BO3MOXHOCTb NPOBOANTL HAOMIOAEHUSI B CENbCKOM MECTHOCTU, TO Bbl CMOXETE camMun yoeanTbes B
TOM, HacKomnbKko 6orblle 06HLEKTOB AarlbHErO KOCMOCa MOXHO YBUAETb TaM MO CPaBHEHMIO C HAbNoaeHsIMK B
©onbLLoM ropoge.

~

CCnoxoﬁCTBMe W Npo3payHocTb aTmocgepsb! )

ATMocdepHble YCnoBust HAbMOOEHNA MEHAOTCS OT HOUM K HoUM. TypOByneHTHOCTb aTMoctepbl NPUBOAUT K TOMY,
4YTO BUAMMbIE Yepe3 TENECKOmN N306paKeHnsa acTPOHOMUYECKUX 06BEKTOB Kak Obl "OypnaT" (MHOMKaTOPOM
HECNOKOMCTBMSA aTMocdepbl ABMSETCA MepLaHne 3Be3 nNpy HabmogeHnn X HEBOOPYXKEHHbIM rria3om). Ecrnn
aTMocdhepa HecrnoKkoriHa, To NPUAETCS UCMOMNb30BaTb Marible YBENUYEHMS, MPY KOTOPbIX UCKaXKEHWS HE Tak
3aMETHbI.

Ecnn atmocdepa cnokorHa, To 3Be3abl MOYTU HE MEPLLAKT, N300paXeHUs B OKyNsipe Teneckorna He ApoXaT U He
pasmbiBatoTcd. CnokoncTene atmocdepbl BONM3m 3eHUTa ropasgo nyuile, Yem B3y ropusoHTa, rge nydy ceeta ot
acTpOHOMMYECKOro o6bekTa npoxoauT BonbLuMi NyTb Yepe3 atmocdepy. Kpome Toro, cCnokonctene atmocdepsl
ynydLlaeTcsi nocne nofyHo4u, korga 6onblias 4acTb HAKOMMEHHOro 3a AeHb 3EMHOW MOBEPXHOCTLIO Tenna
pacceeTcs B NPOCTPaHCTBE.

Hanbonee BaXxxHbIM YCNOBMEM YCMELLHOro HabnAEHNS TYCKIbIX aCTPOHOMUYECKUX OObEKTOB ABMSETCH
NPO3paYHOCTb 3€MHOM aTMOocdepbl: OTCYTCTBME B HEW Braru, AbiMa 1 Nbinn. Bece aTn cybeTaHuum paccensaroTt
CBET, NOCTYNaroLLMIi OT aCTPOHOMMYECKOTO 00bEKTa, CHMXKAsl ero BUAUMYy pkocTb. O npo3pavyHoOCTM atMocdephbl B
OaHHYI0 HOYb CYAAT MO BENMYMHE caMbix crabbix 3Be34, BUOUMbIX HEBOOPYXKEHHBIM 1a30M (HanmyyLwmMm
CUMTAIOTCS YCIOBUSA, NPU KOTOPbIX BUAHbLI 3BE3Abl, 6-11 BENMYUHBLI 1 criabee).

e N\
\Oxnamp,el-me Teneckona )

Bce onTuyeckre MHCTPYMEHTbI TPeByIoT onpeaeneHHoro BpeMeHu Ans nepexona B COCTOsAHME TeMnepaTypHOro
paBHOBECUSI C OKpYy»KatoLler atMocdepoi. Yem Gorblie UHCTPYMEHT 1 Bbille pasHOCTb Temnepatyp, TeMm GonbLue
BpemMeHun TpebyeTcs Ans atoro. [ns oxnaxaeHus Ballero Teneckona tpebyercs He MeHee 30 MUHYT. B MecTHOCTM
C XONoAHbIMU KNMMMaTUYECKUMI YCroBUsSIMU (NpeobrafaHne oTpuLaTernbHbIX TeMneparyp), Teneckon creayeT
XpaHUTb, MO BO3MOXHOCTM, B HEOTANNMBaeMOM NMOMELLEHUN.

4 I
\ Apantauma 3peHus )

He cnegyet oxuaarb, YTO NOCNe BbIXOAa M3 OCBELLEHHOMO NMOMELLEHMST B TEMHOTY YrWLbl Bbl Cpa3y )Xe CMOXeTe
yBMAETb CnabocBeTAMECH TYMAHHOCTU, ranakTuku 1 3Be3fHble ckonnenus. Ona goctmxkeHnsa 80% OT nomnHom
YyBCTBUTENBHOCTN HOYHOIO 3peHUst Heobxoamma, no kparHen Mepe, 30-MUHYTHaa aganTauusi rmas Kk TeMHoTe. o
Mepe NpVBbIKaHNSI 3pEHUST K TEMHOTE Bbl CMOXETE YBUAETH C MOMOLLbIO Tefieckona Bce bonee crnabble geTtanm
Habntogaemoro oobekTa.

YT06bl OPUEHTMPOBATLCA B TEMHOTE UCMONb3YiNTe (DOHAPUK C KpacHbIM CBETOUIBTPOM BMECTO 06bIMHOMO CBeTa.
KpacHbliii cBeT, B oTnnume oT 6ernoro, He HapyllaeT aganTtauuio 3peHrst K TemHoTe. MaearnbHbiM BapyaHToOM
ABNSIETCS UCMONb30BaHNe hoHaprKa CO CBETOM3MYyYaloLWMMmM anogamm kpacHoro useta. MoXHO UCronb3oBaTh U
0ObIYHBI (POHaPWK C PUNBLTPOM, M3FOTOBMEHHBIM U3 MaTepuana kpacHoro ugeTa (uennodaHa unm bymarm).
OcrTeperaiTecb BO BpeMsl ceaHca HabniogeHusl CBeTa yrnyHbIX hoHapen 1 aBTOMOBUITbHBIX doap.
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CHaBe.quue Teneckona Ha 06'beKTblj

HaBepgeHue ¢ nomMoLlbo KOOpAMHATHbIX Kpyroe

[ns HaBegeHus Teneckona Ha aCTpOHOMI/ILIeCKI/IVI 00BbEKT C U3BECTHbLIMU KoopanHatamMm (npﬂmoe BOCXOXOeHne n
CKJ'IOHeHI/Ie) MOXHO BOCINOJ1b30BaTbCA KOOPANUHATHLIMU Kpyramu 3KBaTOpI/IaJ'IbHOI7I MOHTUPOBKN. Ho ona atoro
BHa4Yane Hago npoBecTu TaTelibHY MOSAPHYHO HaCTpOI7IKy MOHTUPOBKN U OTKaJ'II/I6pOBaTb KOOp,El,I/IHaTHbII7I Kpyr Ha
OCH NpAMbIX BOCXOXOEHWUM.

LLikana koopanHaTHOro Kpyra npsiMbIX BOCXOXOEHWUM pa3medeHa B Yacax OT 1 00 24 C LeHOW Kaxaoro AerneHvs B
10 MuHyT. Yncna, pacnonoXeHHble B BEPXHEM psily (C BHYTPEHHEWN CTOPOHbI), NCMONb3YHTCHA AN HAaBE4EeHUS
Teneckona Ha oObekTbl NP HabNAEHMAX N3 CEBEPHOro nonywapus 3eMnu, a Yncna, Haxogsawmnecs B HKHEM
psay (Ha BHELWHEN CTOpOHEe) — Npy HabMIAEHNSAX U3 KOXKHOTO MOMyLLAaPUS.

Ons KaHVI6pOBKVI KOOPAMHATHOIO Kpyra npAamMbIX BOCXOXAEHNIN HeobXoanMo caenatb crnegywulee: Bbl6epVITe APKYLO
3Be3ay BOMM3n HebBecHOoro 9KBaTOpa u onpeaennte ee KoopanHartbl C MOMOLLbIO 3BE3OHOIO atrnaca Uiy Kartarora.
Ocnabbte PY4KM 6J'IOKVIDOBKVI ocen MOHTUPOBKU, HaBeguUTe Ha 3Ty 3Be34y TeJieCKon N BHOBb 3a(bl/|KCl/IpyVITe PY4KM
6ﬂ0KMpOBKM ocein. C nomoLLbto Py4eK yrnpaBrneHna mexaHmamamm TOHKNUX OBWXEHUI NOMeCTUTe M306pa>|<eHV|e
3BE€34bl B LLEHTP MOJ1A 3pEeHUNA Tereckona. 3arem NnoBepHUTE KOOpD,VIHaTHbIVI KPyr OCU npAMbIX BOCXOXOEHUW 0
coBnageHna ero ykasarensd Co 3Ha4eHneM npAamMoro BOCxXoxXaeHunA Bbl6paHHOI7I 3Be3bl. KaJ'Il/I6pOBKa 3aKOH4YeHa.

Tenepb nonpobyem HanTu NnaHeTapHyto TymaHHocTb Konbuo (M57) B cossesgum Jlnpa. Mo kapTe 3Be3gHoro Heba
HargeM koopauHaTbl TyMaHHocTh: a=18'52", d=33°. NoBepHeM TpyOy Teneckona no CKMOHEHMIO Tak, YToObI
yKasaTesb LuKanbl CKITOHEHWI nokasbiBan 33°. Tenepb NoBepHeM TpyOy Terneckona Mo OCu NPsiIMbIX BOCXOXAEHNIA
Tak, 4ToObl yKa3aTenb Ha 3ToM ocu nokasan 18+52". Nocne aToro, ecnu kannbposka Obina Nnpon3segeHa
NpaBuUrbHO, TYMAHHOCTb JOMMKHA HAXOAMTLCS B None 3peHus Teneckona (Mpy ManoM yBenmyeHum).

KoopamHaTHbIl Kpyr NpsiMbIX BOCXOXAEHWI HeoBXoAMMO KannbpoBaTh Kaxabli pa3 nepeq HaBefAeHem Teneckona
Ha cregyowmin 0GbeKT. ATO MOXHO [AenaTb YCTaHOBKOW 3HaYeHUs] KOOPAMHATHI MPSIMOTO BOCXOXKAEHNS st
OTLIEHTPMPOBAHHOTO B Norie 3peHust o6bekTa nepes TeM, Kak HaBOAUTbL TeNeckon Ha Apyroi 06bekT HabnaeHUs.

Pukcartop ocu EQ1 EQ2

NPSMOrO BOCXOMXAEHMSA KoopayHarHelit kpyr Ha oci
NPSIMbIX BOCXOXAEHNI duKcaTop OcK NPSMOTo

BOCXOXOeHuA

KoopauHaTtHbI kpyr Ha ocu
NPsIMbIX BOCXOXAEHWIA

Ykasarenb
Ykasatenb

Puc. 6

MpoknagbiBaHue "3Be3gHOro Maplupyrta"

MpoknagbiBaHMe NyTW cpeau 3Be3f - 3BE34HOIO MapLupyTa - SBISETCA CaMbIM MPOCTbIM CNOCOOOM HaxoXaeHust Ha
HOYHOM Hebe 06bLeKTOB AanbHero kocmoca. CyTb ero COCTOUT B TOM, YTO BHavarne Terneckon HaBOAMTCS Ha sIPKYHO
3Besfy, Haxoaslytocs BOnmn3m MCKOMOro o6bekTa, a 3aTeM Ha Apyrve, MeHee sipkue 3Be3gbl (Mnu
3anoMyHatoLLmMecs 3Be3Hble Napbl, TPEYIONbHUKA, POMOBbI...), KOTOPbIE HAaXoasaTCs BCe Orvke K 3ToMy 0OLEKTY A0
Tex nop, Noka OH He OKaXXeTCH B Nore 3peHusi Teneckona. ATa MeEToAMKa UCTONb3YeTCs yXKe HE OOHO CTONeTune, Kak
nobuTensiMmM acTpoHOMMU, Tak 1 NpodeccroHanamu. NoHavany npoknagka MapLipyTa cpeau 3Bessg MOXeT
oKasaTbCs TPYAHOW 3adader, HO Mo Mepe MoSlyYeHUs MPaKTUKK, OHa OyOeT CTAHOBUTLCS BCE ferye 1 rnerye.

Onsa NPOKNagkn MmaplipyTta BamMm noHagobutcs XopoLwlaa 3Be3gHaA KapTta unu atnac. Bb|6ep|/|Te Ha Hen 6n|/|>Ka|7||.|.|yro
K UCKOMOMY 06'beKTy APKYHO 3Be34y. C nomolLLblo nckaTensa HaBeguTe Teneckon Ha 3Ty 3Be34y U NoMecTuTe ee
|/|3o6pa>|<eH|/|e B LIEHTP MoJ1A 3pEHUA. 3arem Hanaute no KapTe crneaywLlyro, MeHee ApPKYH 3Be3Y, KOTopas eLle
onwxe HaxoguTcs K NCKOMOMY 06'beKTy, N HaBeguTe Ha Hee TeJleCKorn (CTapaVITer Bbl6l/|paTb Kaxayr cnenyrowyro
3Be3ay MmapuipyTta Takum o6pa30M, 4YTOObI OHa NoMeLlanach B none 3pPEHNA NcKaTtend ogHOBPEMEHHO C
npe,u,bl,u,yu.l,eﬁ, MHa4ye eCTb pUCK "I'IOTepﬂTbCﬂ"). I'Ipo,u,onmaﬂ MCnonb3oBaTb 3BE€3bl KaK NyTeBO4HbIE BEXWU, Bbl
nonageTte B OKPECTHOCTU UHTEPECYoLLEero Bac oObekTa. HOCMOTpI/ITe B OKyIdp Teneckona, BO3MOXHO, 3TOT 00ObekT
YXKe HaxoauTCA B Nnosie 3peHnd. Ecnu 310 He Tak, TO NoULLIMTE €ro B GNKanLLmx OKPECTHOCTAX MOJ1A 3pEHUA. Ecnu
HanTN 0ObEKT C I'IepBOIZ nonbITKN He yOanocCb, r|or|po6y|7|Te NpOJ1IOXKNTb elle oanH 3BEe3HbIN MapLpyT, BO3MOXHO,
oT ,U,pyr0|7| ﬂpKOIZ 3Be3abl. Ha kaxxgom atane CTapaIZTer y6e>|<,u,aTbc;| B TOM, 4YTO 3B€34a, nNpunBegeHHaa Ha KapTe,
COOTBETCTBYET TOW, M306pa>KeHme KOT0p0I7I Bbl LEHTPUPYETE B Norie 3peHnd OKynsapa.
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C Bbi6op yBennyeHus )

|/|CI'IOJ'Ib3yFI OKYInApbl C pa3HbIMU (bOKyCHbIMl/I PaCCTOAHUAMU, Bbl MOXKETE MOJTy4aTb pas3finyHblie YBENTUYEHUA. B
KOMIJIEKT TeleCKorna BXOOAAT OAUNH UIMN HECKOJTbKO OKYJTApPOB C pa3iiMyHbIMU (bOKyCHbIMl/I PacCCTOAHNAMMN. O6bIvHO
noéutenu ACTPOHOMUN NMEKOT 5 n bonee Pa3NMNYHbIX OKYIAPOB, OAKLWNX OonbLuUoi AnanasoH yBeﬂl/I‘-IeHVIVI. 3710
Nno3BonsieT Habnogarternto Bbl6paTb onTUManbHbIA AN Kaxaoro HabnogaeMoro oobekTa OKynaAp.

[na Bbl4McneHns YBEJTMYEeHNA Unn MOLLHOCTU TernecKkona B KOMOUHaUuK ¢ OKyInApom Heobxoanmo (bOKyCHoe
pacCTosAaHMe Terneckona pas3gernntb Ha (bOKyCHoe paccToAaHne NCNoJib3yeMoro okyndapa:

YBenuueHue = ((pokycHoe paccTosiHue Terieckona) : (pokycHoe paccTosiHue okynsipa)

Hanpumep, Teneckon, nmetowmii pokycHoe pacctodHve 1250 MM, B KOMOMHALMY C OKYNSPOM, MMEOLLUM
dokycHoe paccTtosiHue 25 MM, Jact criegyrollee yeenudeHue: 1250 : 25 = 50 kpart.

Kaxgbii Teneckon nMeeT npegen NonesHoro yBenuyeHusl, NpMMEPHO paBHbIN YOBOEHHOMY OMaMeTpy 06bLeKTMBa,
Bblpa)keHHOMY B MM (Hanpumep, 200 kpaT ans Teneckona ¢ guametpom obbektmea 100 mm). 3aasnsemble
HEKOTOPbIMW MPOU3BOAUTENSIMU FPOMAHbIE YBENMYEHUS TENECKONOB SABMASIOTCS PEKNaMHbIM TPHOKOM, Ha KOTOPbIN
He Hago obpallate BHMMaHud. CriegyeT MMETb B BUAY, YTO Mpu GOMbLLIOM yBeNn4eHnm nsobpaxeHne odbekTa
CT@HOBUTCSA TYCKIbIM U MEHee pe3kuM (3TO pyHAaMeHTanbHbIN 3akOH oNTKKM). CTeneHb CMOKOWCTBMSA aTMocdephl
Takke Byger orpaHMyMBaTb BO3MOXHOCTb MCMONb30BaHUSA B0MbLUMX YBENMYEHUIN 6e3 3HAUNTENBHOW NOTEPU
KayecTBa nony4yaemoro n3obpaxeHus.

BwmecTte ¢ OKyInAaApamMmun Bbl MOXETE UCMOJNb30BaThb JIMH3Y Eapnoy, KOTOpad @ Okynsp ﬂ
yBenndmeaet (bOKyCHoe paccTtosaHMne Teneckona, a 3Ha4uT un ero yeernnm4eHune.
O6bIYHO NNH3a Eapnoy BCTaBIIAETCA B OKyﬂFIprIVI y3en nepen OKynApom u

NnoAHUMAaET yBeNnnYeHne Teneckona Ha BENUYKHY, COOTBETCTBYIOLLYIO ee }Y
KpaTHOCTM (Hanpumep, 2-kpaTHasi MMH3a Bapnoy nogHWmaeT yBenvyeHue B m

JInHza
Bapnoy

2 pasa). Ecnv ucnonbsyetca anaroHanbHoe 3epkano (Hanpumep, B [naroHasnsHoe 3epkano
Teneckonax-pedpakTopax), To Bbl MOXETe YCTaHOBUTb NMH3Y Bapnoy nepen

HUM (puc. 7), 1 B pe3ynbTaTte 3TOro Bbl MOMy4nTe elle 6osblloe yBernmyeHme Puc. 7

(Hanpumep, Ta e 2-kpaTHas nMH3a Bapnoy Tenepb NogHWMET yBenuYeHne

Terneckona B 3 pasa).

HauvHaTb HabntogeHve noboro obbekTa criedyeT ¢ OKynsipoM, AaloLIMM HauMeHbllee yBenvyeHne (obrnagarowmum
HanbosbLUNM (POKYCHBIM PaCCTOSIHMEM) C LIENbl0 HAXOXAeHUs] 06beKTa 1 LEHTPUPOBaHUSI €ro N306pakeHUs B Mone
3peHus Teneckona. Manoe yBenuyeHvne gaet GomnbLIoe Mofe 3peHNs], YTO NMO3BONSEeT BUAETb OOMbLUMIA Y4acToK
Heba B OKymsip Tereckona, a 3Ha4uuT U GbICTpee HaxoaWTb HYXKHbI 0GbeKT. [MonbiTka OTbiCKaTb HEGECHBIN OOLEKT C
MOMOLLbIO OKyrisipa ¢ 60sbLUNM YBENMYEHEM PaBHOCUITbHA MOMbITKE NMOUCKa UMOMKK B CTore ceHal

Mocne LEHTPUPOBAHNA M306pa)l(eHl/IFI obbekTa B none 3PEHUA TErecKona MOXXHO, MNMpun KeraHuu, I'Iepel7ITl/I Ha
Oonbluee yBenum4yexHune (VICI'IOJ'Ib3OBaTb OKyInAp € MeéHbLUMM (bOKyCHbIM paCCTOFIHVIeM). 3710 pekoMeHayeTCA genarb
npum HabnaeHnn Takux 0ObEKTOB, KaK MiaHeTbl 1 OBOVHbIE 3BE3MbI. ﬂyHy TakKkKe MOXHO paccMaTpuBaThb C
NCMOoNb30BaHNEM OOSbLLIOIO YBEJIMYEHUA.

OO6bekThbl ganbHEero Kocmoca, kak npasuno, nyyile paccMmarpueatb C UCMOSIb30OBaHMEM Marnoro unu cpegHero
yBenn4yeHua, NoCKOJIbKY MHOIMe U3 HUX CBETATCA OYEHb cnabo, HO UMetoT 6OJ'IbLLlyIO BMONMYK NPOTAXXEHHOCTb.
Takme 0ObEKThI npu HabnogeHnn nx ¢ 6onbLnm yBenmyeHnem MoryT okasaTbCA HeEBUAUMbIMU, NMOCKOJIbKY
OonbLuoe yBenum4yexHune Hen3beXxHO CHUXaeT APKOCTb nofty4aemoro M306pa>+<eH|/|;|. Ho ato cnpaBseannBo He And
BCEX OObEKTOB JarbHero kocMmoca. HeKOTopre N3 HUX ABNAKTCA 4OCTATOYMHO MalibiMn, HO BMeCTe C TeM
OTHOCUTEITbHO APKNUMW. B atom crny4dyae ncnornb3oBaHue oonbLnx yBeJ’WI‘-IeHVIVI NO3BOJINT PACCMOTPETb B TaKNX
obbekTax Gorbllee KONMYeCcTBO AeTanen.

OnTumanbHbIM NpaBuoM BbIGopa okynsipa siBnsieTca cregyollee. Hago HauvHaTh HabnoaaTe ¢ MOMOLLB0
OKyInsipa, MMEHOLLEro Maroe yBenvueHne u 6onbluoe nomne 3peHusi. Ecnv o6bekT BUAEH XOPOLLO, TO MOXHO
YCTaHOBUTb OKyNsAp ¢ 6onblumm yBenuyeHuem. Ecnv nsobpaxeHve obbekTa yxyawmnnoch, nonpobyiiTe yCTaHOBUTb
OKYNsAp C HEMHOMO MEHbLUUM YBEMUYEHVEM.
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S ACTpOHOMUYECKME OOBLEKTLI )

JNlyHa

MoBepxHOCTL JlyHbI ABMASETCA cambiM NPOCTbIM U Hanboree MHTepecHbIM 0ObEKTOM HabnaeHMs 4Ns BaLLero
Teneckona. JIyHHble KpaTepbl, MOPS U Aaxe ropHble XpebTbl ACHO pasnuymMMbl ¢ pacctosHus 6onee 380 Thic. km! Jlyywinm
BpeMeHeM HabrnogeHnst Hallero eCTeCTBEHHOMO CNyTHUKA SIBNSAOTCA YacTHble dasbl, Korga Ha NoBepXHOCTU JTyHbl BUOHbI
TEeHW, JarLpme BO3MOXHOCTb paccMoTpeTb bonblue geTtanen (0Co6eHHO Ha rpaHuLe CBETNON 1 TEMHOM obnacTen,
Ha3blBaeMow TepMmHaTopoM). NonHasa JlyHa He MMeeT TeHEeN M CIULLIKOM sipKa, YTobbl 4OCTaBUTL YAOBOMNBLCTBME NpU ee
HabnogeHun. Ons ocnabnenns apkocTu JTyHbl MOXXHO MCNOMNBb30BaTh JNyHHbI CBETOUNLTP - OH AenaeT HabngeHus
6onee KOMOPTHBLIMKN N NO3BOMSET PACCMOTPETb MENKME AeTann noBepxHocTu. Jlydwwe Bcero Habntogate JlyHy, korga
OHa HaxoauTCA JOCTAaTOYHO BbICOKO Han rOPU3OHTOM (TO XXe caMoe OTHOCUTCS U K APYrMM acTPOHOMUYECKMM 0ObekTam).

CornHue

YCTaHOBMB Ha BXOOQHOE OTBEPCTME TeNeckona anepTypHbIN COMHEYHbIN (UnbTP, Bbl MOXETE NpeBpaTuTb CBOW TeNecKon B
WHCTPYMEHT AN LHEBHbIX aCTPOHOMUYECKNX HabrtogeHun. MNMepBoe, 4TOo MOXHO yBUAETb Ha ConHue - 310 NATHa,
KOTOpblE €Xe4HEBHO MEHSIHOT CBOK (hOpMYy, BHELLHWI BUA, 1 MecTononoxeHne. ConHeYHble NATHa SBNSATCA CleaCcTBUEM
MarHuTHou aktueHoctT ConHua. MHorve HabnogaTeny genarT 3apuCOBKN NATEH € TeM, YToObl cneautb 3a AMHAMUKOWN
NX eXegHEeBHOro nameHeHusi. CMmotpetb Ha ConHue Yyepes Terneckon 6e3 ucnosnb3oBaHUA NpoceccuoHanbLHoO
WU3roTOBNEHHOro COfIHeYHOro ounbTpa Henb3s!

MnaHeTbI

[MnaHeTbl, B OTNNYME OT 3BE3A, HE pacnonaratTcs NOCTOSIHHO B OOHOM U TOM e MecTe HebecHon cdepsbl. [Noatomy ans
TOro YToBbl y3HaTb YCNOBUS UX BUAMMOCTU CriedyeT UCMOomnb30BaTbh aCTPOHOMUYECKME XKypHarbl 1 kaneHaapu. Cambimu
apkummn obbektamu Heba nocrnie ConHua u JlyHbl aenstotcs BeHepa, Mapc, HOnutep 1 CatypH. C nomoLsto Teneckona
MOXHO YBUOETb HEKOTOpble AeTanu 3TUx nnaHet. [pyrue nnaHeTbl Takke MOXHO YBUAETb, HO AeTanen Ha HuX
pasrmsageTb He yaactcs. [MockonbKy BUAUMBINA pasMep nnaHeT 4OCTaTOMHO Mar, TO AN UX HabnogeHns pekoMmeHayeTcs
MCnonb3oBaTb AOMNOMHUTENbHBIE OKYNSAPLI, JaloLlme Bonblune yBenmyeHus.

lOnuTtep. Camas kpynHasa nnaHeta ConHeYHoW cucTeMbl NpeacTaBnseT 6oMbLon nHTepec Ans HabnogeHun. Bel MoxeTe
YBUAETb CNOCHYTbIN OUCK TMIAHTCKOW MiaHeTbl 1 YeTbipe KpynHenwmx ee cnytHuka: No, Kannucto, EBpona n MaHnwves,
B3aMMHOE pacnosioXeHne KOTOpbIX HeNpepbIBHO n3dMeHsieTcs. C NOMOLLBIO OKynsapa ¢ 6oMbLUMM yBENMYEHNEM Ha AMCKe
nnaHeTbl NPU XOPOLUMX aTMOCHEPHBIX YCIIOBUSAX MOXHO Pa3fUUNTb HECKOMBKO NOnoc obnakos.

CatypH. Bug okonbLOBaHHOW NfaHEeTbl B Neprobl ee Haumyullen BUOMMOCTY OCTaBrsEeT HeM3rnagmmoe BrneyaTneHue.
Yron HakrnoHa Korew MeHsieTCsl C MEPUOLOM B HECKOMbKO NET: MHOrAa UX BUAHO ¢ pebpa, a MHOr4a OHU pa3BopayvBaloTCs
B CTOpPOHY 3emnu. Bo3amoxHO, Bbl yBUAWUTE pSaoM C AMCKOM MiaHETbI SpKyto "3Be3ay" - aTo TuTaH, camas KpynHas nyHa
CartypHa.

BeHepa. 3a vckntoveHnem ConHua u JlyHbl nnaHeTa BeHepa siBnsieTca cambIM 9pKMM 06beKToM 3eMHOro Heba. ApkocTb
ee HaCTONbKO Bemnvka, YTo MHOr4a ee MOXHO HabniogaTb HEBOOPYXXEHHbIM a3oM axe B AHEBHOE BpeMsi (B Teneckon B
310 Bpems BeHepa BuaHa B BMAe TOHKOro cepna). [lockonbky aTa nnaHeTa pacnonoxeHa 6nusko k ConHuy, To ee MOXHO
HabntogaTb TOoMNbKO BO6MM3n yTPeHHero nnv BedepHero ropnsoHTa. Hukakmx obpasoBaHuii Ha NOBepXHOCTM BeHepsbl He
BMOHO, NMOCKOMbKY OHa MOKPbITa TOMNCTbIM CIOEM OOMNakoB.

Mapc. KpacHas nnaHeta conukaetcs ¢ 3emnen kaxable ABa roga. B MOMeHTbl MakcmanbHOro ConmxkeHns MOXHO
YBMOETb KpaCHbIN OUCK MaHeTbl, a Takke NonsipHble neasHble wanku. Ytobbl yBUOETb AeTanu NoBepXHOCTU MIaHeTHl,
HeobxoaMMa xopoluasi BUAMMOCTb Y MOLLHbIE OKYrsipbl.

3Be3abl

3Be3apbl BUOHbI Kak MepLatoLme CBETOBbIe TOYKW. [Jaxe camble MOLLHbIE TeMNEeCKOmNbl HE MOTYT YBENMYUTbL N300paXKeHus
3B€E3/1, OHN BCE PaBHO BMAHbI NWLLIb KaK TOYKM cBeTa. BMecTe ¢ TeM, Bbl MOXETe HacnaxaaTbCsl pasfMyHbIM LIBETOM
3Be3[, HaNTU MHOTO ABOMHbIX U KpaTHbIX cuctem. 3HaMmeHuTas "OaBonHas-gsoviHas" B co3se3gmm JIvpbl n addekTHas
OBYyXUBETHas napa Anbbupeo B co3se3aun Jlebeas aBnaTCA OAHUMU U3 CaMblX MHTEPECHBLIX aCTPOHOMUYECKMX
00bEeKTOB Anst HabnoaeHUs B Teneckon. BbisiBreHuto LBeTa 3Be3apbl cnocobeTByeT Hebornbluasi pacdokycupoBKa ee
n3obpaxeHusi.

O6bekTbl AanbLHero kKocMoca

Ha TemHOM Hebe HabnogeHWo OCTYNHO OFPOMHOE KOMMYECTBO BOCXMTUTENBHbBIX OOBEKTOB AanbHEro kKocmoca:
nnaHetapHble U anddy3Hble TYMaHHOCTU, pacCesiHHbIE U LLUAPOBbIE 3BE34HbIE CKOMIMEHUS, ranakTUKU pa3nnMyHbIX TUMOB.
BOonbLMHCTBO 3TX 0GBHLEKTOB MMEKT HU3KYH SPKOCTb, MO3TOMY AMsl UX Momcka Heobxoaumo BbibupaTb MecTo
HabnogeHus:, yaaneHHoe oT UCTOMHUKOB cBeTa. Kpome Toro, Heobxoaumo onpefeneHHoe BpeMs Ans agantaumm 3peHns
K HOYHOMY BUAeHW0. He cnenyeT oxuaatb yBUOETh B TENECKON TaKME e KpacoyHble M300paXeHnst STX 0GbEKTOB,
Kakme npuBoasaTCS B XXypHanax v kHurax. [Npu HabrogeHun B TeNeckon OHWU BbIMMSAAT Kak TyCKible cepble nAaTHa. 3peHne
YyeroBeka HeJOCTaTO4YHO YYBCTBUTENBHO, YTOObI pasnuyath LiBeTa 0ObeKTOB AanbHero KocMoca, 3a UCKITIoYeHNeM
HeCKomnMbKUX Hanbonee spkMx npeactaButenein. Ho no mepe HakonneHus onbiTa Bbl CMOXETE pa3nuyatb B HUX BCe
Oonblue 1 6onblue OTAENbHbIX AeTanen u CTPyKTyp.
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OBCITYXUBAHUE TEJIECKOIA

~N

ClOcmpOBKa Teneckona - pecdnekropa )

HaseguTe Teneckon Ha 3Be3ay ¢ 6onbLUMM yBENuYeHem, NnoMecTuTe ee
TOYHO B LEHTP NOMs 3peHMs U HEMHOTO pacdoKycUpymnTe n3obpaxeHume.
3Be3ga npymMeT hopMy Pas3MbITOrO AMcKa, OKPYXXEHHOro cepuen
KOHLEHTpMYecKMx koney,. Ecnu konbua nmMetoT B1A, NokasaHHbIA Ha puC.
86, To BaM Heobxo4MMO NPOBECTU IOCTUPOBKY Terneckona.

a 6
Ecnu'y Bac HeT cneumarnbHOro okyrnsipa Ansi loCTUPOBKM TEMECKONA, TO  ocrunoska we Tpetyercs
Bbl MOXETE U3roTOBUTb €ro yrnpoLLeHHbIN BapuaHT. BosbmuTe
KOpOOOUKY (KOHTEVHEpP) OT 35-MM NMEHKKN, OTPEXLTE OHO U
aKKypaTHO npogenante ManeHbKyt AblpOYKY TOYHO B
LEHTPE KPbILLKM KOHTEHepa. HageHbTe KpbiLLKy Ha
KOHTENHEP, 1 Ball FOCTUPOBOYHbIV OKYNSP FrOTOB.

TpebyeTcs oCcTUpOBKa

Puc. 8

®OKYCUPOBOYHbIN y3en

3arnsHuTe B TpyOy Teneckona. Bbl yBuanMTe maneHbkoe PacTsKiA MaroHansHOro
JAmaroHanbHoe 3epKarno, 3akpernrieHHoe Ha pacTshkkax. A B seprana

rny6uHe Tpybbl — rnaBHoOe 3epkaro, 3akpenneHHoe Tpemst

3axxumamu nog yrrnom 120°. (puc. 9).

B onpase rmaBHOrO 3epkarna ecTb LWEeCTb PerynMpoOBOYHbIX friaeroe seprano RnarowankHoe aepkarno
BMHTOB, pacnonoXeHHbIX nonapHo nog yrnom 120°. Mpwu Puc. 9
MOMOLLY NEPBbLIX TPEX BUHTOB (FOCTUPOBOYHbLIE BUHTHI)
MOXXHO MEHSITb NMONOXeHWe 3epkana B orpaBe, OCTaBLUMECS

maBHOe 3epkano

BUHTbI (CTOMOPHbIE BUHTbI) CryXKaT Ans HaAeXHOW ¢ J ¢ J ¢

chvkcaumm ycTaHoBRNEHHOTo nonoxexust. (puc. 10). oy

[uaroHanbHoe 3epKano CTUPYeTCA TPeMS BUHTaMU U =<

OQHMM CTOMOPHbLIM B LIEHTPE, KOTOPbIN NO3BONAET Onpasa rnasHoro
nepemeLLaTh 3epkano BBEPX UMK BHW3 No Tpy6e. /e epena

KOcTupoBka AnaroHanbLHoro 3epkana

Hapo ycTaHoBUTL AnaroHanbHoe 3epkarno Tak, YTobObl B HeM
MOMHOCTLIO MOMELLANIOCH OTPaXXEHWE FMaBHOro 3epkana. Puc. 10

YcTaHOBUTE B OKYJISIPHbIV Y3€s OKyNsip ANs FCTUPOBKA 1

nocmoTpuTe B Hero. Ecnv oTpakeHue rmaBHOro 3epkana He noMellaeTcs B aguaroHansHom (puc. 11.), To npu
MOMOLLY FOCTMPOBOYHbIX BUHTOB MpuaaiTe gmaroHasnibHOMYy 3epkarny HeoGXoAMMbIA Yron HakroHa. VrHopupyite
oTpaXkeHne BTOpUYHOro 3epkana. Bbl JOmkHbI YBUOETb BCe TpY 3axuMa rmasBHoro 3epkana (puc. 12.). FOctuposka
[ANaroHanbHOro 3epkarna 3akoH4yeHa.

CTOMOPHbIN BUHT ~ KOCTUPOBOYHbIN BUHT

3axumMbl rnaBHOroO 3epkana 3axuMbl MaBHOTO 3epkana

I g

3aXxvMbl rnaBHoOro 3epkana

MrHopupyiite oTpaxeHune
[AnaroHanbHoro 3epkana

3aXvMbl rnaBHOroO 3epkana

Puc. 11 Puc. 12
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Cl‘OCTMpOBKa Terneckona - pecnekropa )

KOcTtupoBka rmaBHoro 3epkarna

OcnabkTe Tpy CTOMOPHbIX BUHTA Ha ONpaBe [MaBHOroO 3epkana. Tenepb Hago, Bpallasi HCTUPOBOYHbIE BUHTDI,
[obuTbCA Toro, YToObl OTPaXeHWe auaroHanbHoro 3epkana 6bi10 TOYHO B LieHTpe rmaBHoro. He nbitanTtech
[obuTbCA pesynbrata ¢ NepBON MOMbITKK,

[encTBynTe MeToqoM "nocnefoBaTerbHbIX

npmbnmxkeHnn". Kak Tonbko Bam yaanocb

NPYBECTU AMaroHanbLHoe 3epKaro B LEeHTP

rnasHoro (puc. 13), 3aTaHUTE CTOMOPHbLIE BUHTHI.

PekomeHayeTcs npoBOAnNTb OCTUPOBKY BABOEM,

OOWH CMOTPUT B OKYISp M JAeT yKka3aHus

OpYyromy, KOTOpbIV BpaLLaeT BUHTbI.

Bbornee TOYHYH HOCTUPOBKY ITaBHOIO 3epkKara
Haao nNnpoBoAuTb MO 3Be30aM. Haeeaute
TernecKkorn Ha I'IonﬂpHyro 3Be3ay. YcraHoBute
oonbluoe yBenn4yeHmne n HeMHoro

paC(*)OKyCVIpyVITe |/|306pa>|<eHv|e. 3Be3na npumer Bug B HOCTUPOBOUHbIN OKYNSIP Mpi Bua B OKyNApHYIo TpYGKy Npu

r vaearnbHol I0CTUPOBKe Teneckona vaeansHol IoCTUPOBKe Teneckona
d)opmy AncKa C cepuen KOHLUEHTPUYEeCKnX
koneu. Ecnn konbua nvert ANNUMNTUYECKYO Puc. 13

dopmy (puc. 806) To Heobxoamma bonee To4Has OCTMPOBKA.

Bawa 3agavya — gobutbes Toro, YToObl KorbLia MMEerny OKPYXXHOCTK, Kak MokasaHo Ha puc. 8a. YuTtuTte, 4To TouHas
IOCTMPOBKa TPEOYET NULLb HE3HAUUTENBHOW KOPPEKLUK nonoxeHus 3epkana. MNpu tocTupoBke 3Be3aa Oyaert
cMellaTbCs U3 LeHTpa Nnons 3peHust, NoSTOMY MOocre Kaxaon KoppeKkuuy Bo3BpaLlaiTe 38e3dy TOYHO B LEEHTP.
Korga Bam nokaxeTcsl, YTO HCTUPOBKA 3aKOHYEHa, YCTaHOBUTE MaKCcMMaribHoe YBenuYeHue 1 npoeepste opmy
korneu. Ecnn 3ameTHbl OTKNOHEHUSI OT OKPY)XHOCTM, TO NPOU3BEAUTE NOCNeAHIO Koppekuuto. He 3abyaste nocne
FOCTMPOBKM 3aTSHYTb CTOMOPHbIE BUHTLI.

( Yxop n xpaHeHue )

XpaHeHue

Mpv NpaBUIbHOM yxo4e 3a TENEecKonoM OH OyAEeT CMyXWUTb BaM BCHO XKM3Hb. XPaHUTb €r0 HY>XHO B YUCTOM, CYXOM,
CcBOOOAHOM OT MbIfI MECTE, KOTOPOE He NOoABEPraeTCsl pe3kMM nepenagam Temneparypbl U BlaxHoOCcTU. He
XpaHUTE TENeckon Ha ynuue (Ha OTKPbITOM BankoHe), XOTa rapax MOXET ObiTb XOPOLUMM MECTOM XPaHEHWS.
Menkune getanu Teneckona, Takme Kak OKynsipbl, AvaroHarnbHOe 3epKarno 1 apyrve npuHaanexHocTy nyyile
XPaHWTb B UHAMBMAYATbHbBIX YNAaKoBKax Uiy B OTAENbHOM CyMKe A5l OKYNSpOB. 3akpblBanTe KpbILLKaMU OT MbIn
BXOOHOE OTBEPCTME TeNeckona u OKynspHbIN y3ern. Takke 3aKkpbiBaniTe KpbILLKaMK UcKaTerb, eCrin OCTaBMsieTe ero
npUcoeauHEeHHbIM K onTuyeckon Tpybe Teneckona.

Yuctka TpyObl Teneckona

MexaHuka Teneckona He TpebyeT ocoboro yxoaa. OnTuyeckasi Tpyba caenaHa ns anioMUHUSA U UMEET rMagKyro
OKpaLLEHHYI0 MOBEPXHOCTb, JOBOMbHO YCTOMYMBYHO K LiapanaHbto. [osiBreHve uapanuH He BpeauT Teneckony. Mpu
XenaHny uapanuHbl MOXHO y4ANUTb C MOMOLLBI Kpackyu aBTOMaTUYeCcKon nukBuaaumum gedekTos. MNaTtHa Ha Tpybe
YAANSATCS MAFKOW TKaHbO C MCMNOMb30BaHMEM Pa3NNYHbIX ObITOBBIX O4YUCTUTENEN.

YucTtka onTU4eCKux NoBepxXHOCTEN

Bce kauecTBeHHbIE ONTUYECKME MOBEPXHOCTM YNCTATCSA C NMOMOLLBbIO TKAHW U CrieumnanbHbIX XUOKOCTEN,
npegHa3HavYeHHbIX Anst YACTKM ONTUYECKMX NMOBEPXHOCTEN C MHOTOCMOMHBLIM MOKPbITUEM. DTO KacaeTCsi U rMaBHOro
3epkana Teneckona-pednektopa u onTM4eCckuUX NOBEPXHOCTEN UcKaTensa u okynapoB. Hukorga He ucnonb3ynte ans
3TOV Lenu obblYHbIE CPEACTBA YMCTKM CTEKIA UMK XXMOKOCTU ANS YACTKM OYKOBbIX cTekon. MNMepen ncnonb3oBaHnem
YNUCTALLMX XKNOKOCTEN HEOOXOAMMO yaanuTb C ONTUYECKUX MOBEPXHOCTEN Mblflb U OTAENbHbIE YacTULbl CTPYen
BO3ayxa. YNCTALLYHO XXWMOKOCTb HAHOCUTE HE Ha OMTUYECKYHO NMOBEPXHOCTL, @ Ha TKaHb. [poTupainTe onNTuKy
MSTKMMW KPYTOBbIMU ABWDKEHMSMU, 3aTEM OCTaBLLYHCS XUAKOCTb yAanuTe YACTOM TKaHblo. OTUM CnocoboM MOXHO
YAANUTb OTNEYATKM XUPHBIX NATEH. MNposBnAiTe OCTOPOXKHOCTL, U3MULLIHEE TPEHNE MOXET NPUBECTYU K NOSIBNIEHUIO
LapanvH Ha ONTUYeCKON NOBEPXHOCTU. [MaBHOE 3epKaro oyuLanTe OTAENbHBIMU y4acTkaMu, UCMOoMb3ys A
KaXkgoro yyacTtka HOBbIWM TaMMOH TKaHW. Hyukorgaa He ucnonb3ynTe TKaHEBbLIN TaMMOH NMOBTOPHO.
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AOONOJIHUTEJIbHBIE AKCECCYAPBDI
I

C Okynsapbl )

Okynsapbl cepum Super. Okynspbl cepumn Super NPpeAcTaBnaiT COO0N yrnyyLleHHY0 MOAMGUKALMI0 OKYIISIPOB
KenbHepa, octaBasicb Npu 3TOM AOCTYMHbIMY MO LieHe. CNpoeKTUpOBaHHbIE A1 TENECKONOB CO CPEAHNMM U
ManbiMy¥ OTHOCUTESNBbHLIMU OTBEPCTUSIMU, OHM 0bragatoT cBoncTBamMu Bornee 4opormx okynspoB. Bece okynsipbl
OaHHON Cepyn UMEIDT NPOCBETIIEHHYIO ONTUKY, OTIIMYHYO KOPPEKLUMIO MO BCEMY MOS0 3PEHUS U PE3VMHOBBIE
HarnasHuku. B aTol cepmm BbINYCKaKTCA OKYNAPbl CO CAEAYIOLMMN 3HAYEHNSMN DOKYCHOTO paccTosaHus: 3,6 MM,
4 mm, 10 mm, 20 MM 1 25 MMm.

Okynsapbl cepumn Plossl. Cuctema NMnéccna (PL) siBnsieTca Hanbonee nonynsipHOM Ha CErogHALHUA OEeHb
MOZESNbH aCTPOHOMUYECKMX OKYNAPOB. 4-311EMEHTHbIE OKYNSAPbl AaHHOW KOHCTPYKLUMM AAOT Pe3Koe Y KOHTPaCTHOe
n3obpaxkeHne 1 NOAXOAAT Ans BCcex BUOOB HabnogeHnn. Bce okynapbl B NIMHENKE UMEKOT NPOCBETIIEHNE A5
yryJdLLEHMS NponyckaHust cBeTa. B aTo cepum BbiNyCKarTCA OKyNsApbl CO CNeayrWUMN 3Ha4eHNSIMM hOKYCHOro
pacctosHus: 6,3 mm, 7,5 mm, 10 mm, 12,5 mm, 17 mm, 20 Mm 1 25 mm.

Okynsapbl cepumn Super Plossl. Okynsapbl cepumn Super Plossl npegcraensaoT cobon ycoBepLIEHCTBOBAHHbIN
BapMaHT Kriaccu4eckoro 4-nnH3oBoro amsarviHa MNnéccna. OHM MMEIT XOPOLLYH LIBETOBYH KOPPEKLMIO, B HUX
CcBefeHbl K MUHUMYMY cdhepuyeckas abeppaums, AUCTOPCUSA U acTUrMaTam, a brnarogaps YepHEHUo Kpaes NH3
YNyYLLEH KOHTPACT M306paxkeHus. [ns yMeHbLUEHWS CBETOBbIX MOTEPb BCE OMNTUYECKME SNIEMEHThI OKYNSPOB
MMEKT npoceBeTnenne. [ns énoknpoBaHua GOKOBOrO CBETa BCE OKyNsApbl CHAbXEeHbI PE3MHOBLIMY HarnasH1Kamu.
B aTOM cepun BbINyCKaKOTCS OKYNSpbl CO CrieayowmnMm 3Ha4eHnamMm OOKyCHOMro pacctosiHus: 6,3 MM, 7,5 M,

10 mm, 12,5 mm, 17 mm, 20 mm, 26 MM, 32 MM 1 40 MMm.

N

C JInHsbl Bapnoy )

JInuza Bapnoy yBenuumBaeT hokycHoe paccTosiHue Teneckona (KoahuuneHT yBENMYEHUS paBEH KPaTHOCTH
nuH3bl). Takum obpasom, NMH3a bapnoy ygsavBaeT YnMcro OCTYMHbIX YBENMYEHWIA Teneckona npu ToM e Habope
okynsapoB. Hanpumep, ecnu y Bac ecTb okynsipbl, gatowime yeenmderHusa 50 n 80 kpaT, To 4o0aBMB K HUM 2-KpaTHYHo
nnH3y bapnoy, Bbl nonyyute yBennyeHunsa 50, 80, 100 n 160 kpart. Elle ogHUM npenmMyLLecTBOM UCMONb30BaHNUS
nuH3bl Bapnoy siBnsieTca ymeHblUueHne cdepudeckon abeppaumm okynspa.

( )

(_ O6opauuBatowme npusmbl )

ObopaunBatoLme Npr3amMbl UCMOMNb3YHTCA B pedpakTopax U KaTaguonTpUiecknx Terneckonax Anst nonyvyeHns
npsiMOro (He NepeBePHYTOrO N He 3epKarbHOro) n3obpaxeHus. MbpuaHaa NpuamMa MMEET TO XXe HasHa4YeHue, HO
NCMNOmnb3yeTcs AN YCTaHOBKU OKYFSIPOB C NOCafoqHbIM guameTpom 1,25" B hOKyCMPOBOYHbIE Y3ribl C MOCAaL04HBIM
anametpowm 0,96".

( I
< MpuBoabl )

YacoBble npuBoabl Simple Type

Yacosble npuBogbl Simple Type ycTaHaBnMBakTCA Ha MONSPHYH OCb MOHTMPOBKU U KOMMEHCUPYIOT CyTOYHOE
BpalleHne Heba. K HUM He nocTaBnsieTcs NynbT yNpaBiieHUsi, HO Ha Kopnyce NpyBoAa MMEETCst perynsatop
CKOPOCTM BpalleHust asuratens. lNuTaHve ocyLlecTBNSETCA OT 04HOM 9-BONLTOBON GaTapernkn (BXOAWUT B KOMMMEKT
nocTaBkm), koTopon xBaTaeT o 40 yacos paboTbl. BeinyckatoTrcsa mogenu ans moHTMpoBok EQ1 n EQ2.

OpHonpuBoAHasA cucTemMa ynpaBrieHUs

OpHonpuBogHasi cuctemMa ynpasfieHUsi COCTOUT M3 YAcOBOMO MPUBOAA W NyrnkTa yNpaBrneHusi, C NOMOLLbI KOTOPOTro
MOXHO OCYLLIECTBNSATL KOppeKuun asuratens. Boinyckatotcss mogeny ans moHtuposok EQ1 n EQ2.
MpenycMoTpeHbl ABE CKOPOCTU KOPPeKUmK: 2X 1 8X OT 3BE3AHOM CKOpOCTU (2x 1 4x B mogenu anst EQ1). MNMutaHue
ocyLecTBnsieTcs oT 4 6atapeek Tuna "D", koTopbix xBaTaeT Ao 20 yacos pabotbl. batapelikn pa3meLyatoTcs B
crneumanbHOM KOHTEeHepe.

C Pa3Hoe )

- /)

KpacHbin dhoHapuk

KpacHbIn hoHaprk No3BONMMT BaM NOACBEYMBATL Balll 3BE3HLIN atnac unv ONoKHOT ANns 3anucen, He HapyLuas
aganTtaumio 3peHus k TemHoTte. OH OcHalleH ABYMS CBETOAMOAAMU U PErYNATOPOM SPKOCTU. [nTaHne
OCYLLECTBIISIETCA OT 9-BONLTOBON GaTaperku (noctaensieTcst ¢ poHaprKom), KOTOPOW xBaTaeT Ha 25-625 yacos
paboTbl (B 3aBUCUMOCTU OT UCMOSb3YEMOW SIPKOCTK).
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