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BHNWMAHWE!

KaTeropuuecku 3anpellaeTcs HaBoaMTb Tesieckon Ha CosHue 6e3 cneuuasibHOro anepTypHoro

hunbTpa (Mcnonb3oBaTh OKYNSAPHbLIA (hUabTPp 3anpeLLeHo). Jaxe KpaTKOBpPeEMEHHOe

HabnogeHne CosnHua 6e3 anepTypHoro ounbTpa NpuBeaeT K 6e3B03BpaTHOl NnoTepe 3peHus W
NoBpeXAeHW0 HCTpyMeHTa. Mpu HabnogeHun ConHua ¢ anepTypHbIM ubTPOM 3akpoiiTe

nckKkaresb Kpbll.lJKOI7I.



CBOPKA TEJIECKONA HA MOHTUPOBKE EQ1

C Cbopka wraTmBa >

CBOPKA 1 HACTPOWIKA AVHbI OMOP (1)
1. B3ABLWWCb 3a CPefHNe CeKkuuu onop LTaTmea co
CTOPOHbI HAKOHEYHUKA, BbITSHUTE UX U3 OMnop

Ha HECKOJIbKO CaHTUMETPOB.
2. YCTaHoOBWTE U 3aKpenuTe pydykn oukcaumu 4amH onop.

KPEMNEHWE OMNOP K MOHTUPOBKE (2)

MPUKpenuTe onopbl K aKBATOPUASIbHOW
rofI0BKE Kak MokasaHo Ha puc. 2.

He npunaraiite upesamepHbIX ycunuii npu céopke, =
Bbl MOXeTe MoBpeauTb onopbl. O6patuTe BHUMAaHUE Ha
TO, UTOObI CTOVKM KpPEenaeHUs Mosouku Ans akceccyape

6b1511 06palleHbl Apyr K Apyry.

3. C nomoLLbl0 KpenexXHbIX BUHTOB 'q

YCTAHOBKA MOJIOUKWM ANA AKCECCYAPOB (3)

1. MpuKpenuTe NOMIOYKY K CTOMKAM Ha onopax ¢ MOMOLLbK
BMHTOB.IM0/I04Ka 06eCcneyunT foNoNHUTE NbHYIO
XeCTKOCTb U YCTONUMBOCTL LITATUBA.

=

< YcTaHOBKa Tesieckona Ha wraTtuB

MOArOTOBKA 9KBATOPUA/IbHOW FOMTOBKW K KPEM/IEHUIO TEJIECKOMA

YcTaHOBUTE 3KBaATOPUas/ibHYHO FOM0BKY cornacHo puc. 4.1-4.5

4.3.
4.1. 4.2.

OTKPbITb

OcnabbTe dhukcaTop ocu
NPAMOro BOCXOX/AEHUsA



{"YcTaHOBKa Tefnieckona Ha wrarvs

YCTAHOBKA NMPOTNBOBECA (5)

1. HapeHbTe NPOTUBOBEC HA OCb NPOTMBOBECOB U BKPYTUTE
0OCb B COOTBETCTBYHLLEE OTBEPCTNE B MOHTUPOBKE.
2. 3adukcupyiite NpoTMBOBEC (PNKCATOPOM.

YCTAHOBKA PYYEK YMPABNEHUA TOHKUMM
IBVKEHUAMU (6)

1. HafileHbTe pyuku yrnpaBfeHUs Ha OCY TOHKUX ABUXEHWIA U
3aKpenuTe Ux BUHTaMM.

KPEMNEHWE XOMYTOB K LUTATUBY (7)

1. Mpukpenute xoMyTbl 10-MM BUHTaMu K
MOHTUPOBKE, KaK NnokKas3aHo Ha puc. 7.

KPEM/IEHVE TPYBbl TEJIECKOMA K
MOHTWPOBKE (8)

1. CHuMHKTe c TpyObl Tesieckona ynakoBOUYHyK bymary.

2. Haiignte ueHTp TshxecTn Tpy6bl. Bnoxute Tpyoby
Tak, YTOObI LLEHTP TSHKECTU HAXOAMICA Mexay
XOMyTamu. HafexHo 3akpenuTe Tpyby B XomMyTax
BMHTaMMU.

(Tonbko gnsa
Teseckonos MaKcyTOBa)>

C6opka Teneckona YcTaHOBKa UcKaTess

C

> |

YCTAHOBKA VICKATE/IS (9), (10)
YCTAHOBKA TPYBEb

TEJIECKOTA
HA MOHTUPOBKY (8)

1. CHMMUTE ABe KpenexHble raku
C BMHTOB Ha Tpy6e Teneckona
(oKono OKynsipHOro y3na, cMm. puc. 9).

1 MocTaBbTe Tpyby Teneckona Ha
agantep 1/4"-20. Mpuaepxnsas
Tpyby pyKoW, 3aTAHWUTE YepHoe

Y

===
x X

s

pydpieHOe KOeco CHM3Y.
2. C noMOLLbi0 KOMMIEKTHOIO
MHCTPYMEeHTa ycTaHoBuUTe Tpyby

C afanTepom Ha MOHTUPOBKY.
X

s

YcTaHoBKa OKynsipa

YCTAHOBKA OKYAPA (11) (pednektop)

1. OcnabbTe KpenexHbllii BUHT U CHUMUTE YEpHYIO
KPbILLKY C OKY/IIPHOTO y3/a.

BcTaBbTe OKY/ISIp B OKYNSAPHbI

y3es U1 3aKkpenute ero

KpenexHbIM

BUHTOM.

n
2.

2. YCTaHOBUTE AepXaTe/ib 1ckaTens
B BMHTbI U 3aKpennTe ero
raikamu.

(pethpakTtop n MakcyToB)

. OcnabbTe KpenexHbI BWHT.
. YcTaHOBWTE AnaroHasibHoe

3epKano n 3akpenunte
ero KpenexHbiMm BUHTOM.

JJ

. OcnabbTe KpenexHblil BUHT

Ha AnaroHabHOM

3epKane U BcTaBbTe
OKy/IAp, 3aHOBO

3aTAHUTE KPENEeXHbIN BUHT.



CBOPKA TEJIECKONA HA MOHTUPOBKE EQ2

C Coopka wraTmBa S

CBOPKA 1 HACTPOVIKA A/INHbI OMOP (1)

1. B3ABLUMCb 3@ CpefHue CeKuuy onop LTaTmea co
CTOPOHbI HAKOHEYHWKA, BbITSHUTE UX U3 OMop
Ha HECKOJIbKO CaHTUMEeTPOB.

2. YCcTaHOBUTE U 3aKpenuTe pydyku dukcauumu AnvH onop.

KPEMMEHME OMNOP K MOHTUPOBKE (2)

3. C NoMOLLbI0 KPpenexXHbIX BUHTOB NPUKPENUTE OMopbl K
aKBaTopuanbHOl ronoBke Kak NokasaHo Ha puc. 2. He npunaraiite
upesMepHbIX YCUINI Npu c60pke, Bbl MOXETe MOBPEAUTb OMOpbI.
O6patuTe BHUMMaHWe Ha TO, YTOObI CTOWKM KpenneHust Nonouku ans
akceccyapoB Oblfv 06palleHbl Apyr K apyry.

YCTAHOBKA MNMONTOUKN ANA AKCECCYAPOB (3)

1. Paznoxute urypHyto nnaTcopmMy nosioukn asisi akceccyapos
1 MPUKPENUTE ee C NMOMOLLbI0 BUHTOB K oropaM LUTaTuBa.
I'IpMernMTe C MOMOLLbIO BUHTOB NiaTgopMy /I0TKa K ornopam.
. Ha nnatdopmy yctaHoBKUTE NOJIOUKY AJ1s1 aKCeccyapoB
W 3aKpenueB ee BUHTaMW.

< _YcTaHOBKa Tesieckona Ha LIJTaTI/IB>

YCTAHOBKA MNMPOTUBOBECA (4) :

KOPOTKWA

1. HageHbTe NMPOTMBOBEC HA OCb MPOTMBOBECOB U
BKpYTWTE ee B COOTBETCTBYOLLEEe OTBEPCTUE B
MOHTMPOBKE.

2. 3aduKcupyiiTe NPoTUBOBEC (PUKCATOPOM.

R
YCTAHOBKA PYUEK YMNPAB/IEHUS TOHKAMWY
LBVKEHUAMMU (5) iy
°° °°
1. HageHbTe pyuku ynpaB/ieHUs HA OCU TOHKUX ABUXEHWA
N 3aKpenunte nx BUMHTaMu. PEKOMEHAyETCﬂ YCTaHOBUTb

ONVHHYIO PYYKY Ha OCb CK/IOHEHWI, a KOPOTKYyl — Ha
OCb MPSIMbIX BOCXOXAEHWIA.

BNMHHBIA

-
©




YCcTaHOBKa Tesieckona Ha wTaTmB NCOOpKa TesiecKona Sons fiarcyrons)

)
KPEMJIEHNE XOMYTOB
K LUTATUBY (6)

1. PacnakyiiTe Tpyby Teneckona.

2. CHUMNUTE C Tpybbl XOMYTHI.

3. MpukpenuTte XoMyTbl 10-MM BUHTaMU K
MOHTUPOBKE, Kak nokasaHo Ha puc. 6.

KPEM/IEHVE TPYBbl TENECKOMA K
MOHTWPOBKE (7)

7. 4 YCTAHOBKA TPYbBbI
1. CHumuKTe ¢ Tpybbl Teneckona TEJIECKOMA
yNaKoBOYHbIA MaTepualn. HA MOHTWUPOBKY (7)
2. Halignte ueHTp TsHKecTn Tpyo6bl. "%j %
BnoxuTe Tpy6y B XOMyTbl TaK, YTO6bI bl 1. MocrtasbTe TPy6y Teneckona Ha ajantep 1/4"-20.
LEHTP TAXKECTU HAXOAUICA MeXAy gﬁogﬂzgg(giﬁ ;Egi{lvf’;;"_o”' sarsiHnuTe HepHoe
XOMyTaMu. HafiexHo 3akpenuTe Tpyoy

2. C nomoLLbio KOMMIEKTHOTO MHCTPYMEHTa

B XOMyTax BUHTaMW. ycTaHoBUTe TPy6y C afianTepoM Ha MOHTMPOBKY.

C YcTaHOBKa uUckarens

>
(Manblin nckatenb) (60nbLLOKA NckaTenb)

YCTAHOBKA NCKATENA (8) YCTAHOBKA VCKATENSA (8)

1. CHMMUTe ABe KpenexHble ralikv ¢ 1. BcTaBbTe KPOHLUTEWH MCKaTens B pa3bem Tuna
BMHTOB Ha Tpybe Teneckona & 8. "NacTOUYKMH XBOCT", pacrnosioKeHHbIi B BEPXHEN
(OK0N0 OKYNSAAPHOTO y3na, CM. \ yacTu hOKYCUMPOBOYHOIO Yy3/1a Tesieckona, 1
puc. 8). N\ 3aKpenuTe C NMOMOLLbI BUHTa C Hace4YeHHO

\ ~

2. YcTaHOBWTE fepxaTeNb uckatens rOJTIOBKOW.

B BVHTbI U 3aKpennte raikamum.
%&

pedbnexTop pe(bpaKTop

---------------------------------- Q  YcraHOBKa OKynsipa J mmmmm e

YCTAHOBKA OKYNAPA (9) (pethnektop) (petpakTtop 1 MakcyToB)
1. OcnabbTe KpenexHblli BUHT U CHAMUTE YEPHYH 1. OcnabbTe KpenexHbli BUHT.

KPbIWKY C OKYJIAPHOIO y3na. 2. YcTaHoBuTe AnaroHasibHOEe 3epKasio u 3akpenunte
2. BctaBbTe OKynsap B OKyl'I'inHbIVI y3en un 3akpenute ero ero KpenexHbiMm BUHTOM.

KpeneXHbIM BMHTOM. 3. OcnabbTe KpenexHblli BUHT Ha AMaroHasibHOM

3epKanie n BCTaBbTe OKy/idp, 3aHOBO 3aTAHUTE
erl'le)KHbllz BUHT.



HacTpoOiKa Teneckona

C HacTtpolika uckarens S

1. HaBeauTe TeNeckon Ha OTAANEHHbI 06BEKT.

2. Kak Tonbko 06BLEKT nonas B LEeHTP Noss 3peHus, 3aKpenuTe Teneckor.

3. C NomMolLblo BUHTOB HACTPOIKM UCKaTenss COBMECTUTE 06BLEKT C
nepekpecTMem, cm. puc. 1.

Puc. 1

BanaHCMpOBKa TEMECKOMA | ---------nmmmnmmmmmmmnmees

Teneckon Hago 6anaHcMpoBaTh KaxAblid pa3 nepep HabMAEHNSIMU, 3TO CHMXXAET Harpy3ky Ha MOHTUMPOBKY U
Mo3BO/ISIET TOYHEE YNPABATb PyyYKaMu TOHKUX ABVXKEHWIA.

Xopolwas 6anaHcMpoBka 06a3aTe/IbHO HYXHa Mpy MCMOMb30BaHMN YAacOBOr0 MexaHusma Ans actpodororpadumm.
MpucTynaTb K 6anaHcMpoBKe HaA0 TOMbKO TOrAa, Korga Ha Teneckon ycTaHOB/EHb! BCe yCTpoicTBa (OKynsp,
dpoToKamepa u T.4.), KoTopble 6yayT NCNOMb30BaTbCA MPU HAGMOAEHUN.

BanaHcupoBka No ocu NPAMbIX BOCXOXAEHWI

1. YcTtaHoBUTe NOMIAPHY0 oCb Mexay 15° n 30°, ucnonb3ys
perynmpoBOYHbIA BUHT NOMSPHOIM OCK NO LUMPOTE MecTa
Hab6/IKL,EeHWS.

2. AKKypaTHO OTnyCTUTe (PUKCATOPbl OCe CKIOHEHU ©
NPSIMbIX BOCXOXAEHWIA. YCcTaHOBUTE Tpyby Teneckona u
OCb NPOTMBOBECA FOPU3OHTA/IbHO, Kak NokKasaHo Ha
puc. 2.

3. 3araHuTe hukcaTop OCU CKIIOHEHWUIA.

4. MNepemellas NPOTUBOBEC MO OCU NPOTUBOBECOB,
nob6eliTecb paBHoBecus. Teneckon AO/MKEH HaxoAUTbCA
B paBHOBEeCUM Npu N060M NONOXEHUN TPYObI.

5. 3aTaHuUTe hukcaTop NpoTUMBOBECA.

BanaHcnpoBka No 0CU CKOHEHWi

K 6anaHcuMpoBKe MO OCY CK/IOHEHWU HY)XXHO NPUCTynaTtb TOJ/IbKO nocne 6anaHCMpOBKM MO OCU MPAMbIX

BOCXOXAEHWIA.

1. YcTtaHoBUTe NOJIAPHY0 OCb Mexay 60° n 75°.

2. OTnycTnte huKcaTopbl OCU MPSAMbIX BOCXOXAEHUIA 1 YCTAHOBUTE OCb MPOTUBOBECOB rOPU30OHTA/IBHO. 3aTsaHUTe
chukcaTop OCY MPSAMbIX BOCXOXAEHWA.

3. OTnycTnTe hukcaTop OCU CK/IOHEHWI N yCcTaHOBUTE TPyOby Teneckona ropusoHTasbHO.

4. OTnycTute Tpyby M NOCMOTPUTE, B Kakyld CTOPOHY OHa nosBopaymBaeTcs. OcnabbTe XOMyTbl U CABUHbTE TPY6OY B
NPOTUBONOOXHYI CTOPOHY.

5. Kak Tonbko Tpy6a Teneckona nepectaHeT NoBopaynMBaTbCA MO OCU CKNOHEHWUR, 3aKMUTE XOMYTbl U hukcaTop
OCU CK/TOHEHWUIA.



C MonsipHas HacTpoiika S

[ns BM3yanbHbIX HAGMOAEHUA aCTPOHOMUYECKNX 06 BEKTOB AOCTATOYHO BbINOMHUTL NPUGAN3UTENBHYIO MOSPHYIO
HacTpolKy. [1ns 3TOro Haflo HanpaBUTb MOJIIPHYI0 OCb (OCb NPSIMbIX BOCXOXAEHWUA, R.A.)
3KBaTOpMasibHOM MOHTUPOBKM B HanpassieHnn MonspHoO 3Be3abl,

KoTopasi pacnosioxeHa B npegenax 1° oT ceBepHOro nositoca HebecHow

chepsbl (puc. 3.). AN HaxoxaeHusa MonspHon 3Be3abl, MOCMOTPUTE Ha

CEBEPHYH0 YacTb Heba n HalignTe Bonblwon KoBw (YacTb co3BE3AUS

Bonbwasa Measeauua). Mpoanute BoobpaxaeMyo SIMHUIO OT ABYX

KpaliHux 3Be3[, KOBLUA Ha NSATb AUCTAHLMIA Mexay 3TUMMK 3Be3JaMu U1 Bbl

pocTturHute MonsipHoi 3Be3fbl.

Bonbwaa Measeanua

1. BbIpOBHANTE NON0XEHNE 3KBATOPMASIbHON MOHTUPOBKU PErynmpoBKOi
O/IMHbI OMop LuTaTmea. MonsipHas 3Besga 4-,

2. OcnabbTe (hukcaTop NOASAPHOM OCK MO LWMPOTE MecTa HabnaeHus
(puc. 4.). NMoBepHUTE PEryIMPOBOYHbIA BUHT 3TOM OCU U HAKOHUTE
NOSIAPHYIO0 OCb Tak, YTOObI yKasaTe/ b LWKa/bl OTcYeTa LWNPOThI
nokasblBasl 3HaYeHne LIMPOThbl Ballero mecta HabnwaeHns. Hanpumep,
€Cc/in Bbl Ha WKMpoTe 55°, TO yCTaHOBUTE yKa3aTe/b 3TON LWKasibl Ha
meTKy 55°. Iocne aToro 3ataHuTe dhmkcaTop NossAPHON ocu. MI3MeHsTb
3HayeHue LWKNPOTbl MecTa HabnwaeHs B cnegyowmnii pas npugercs
NnWb B clyyae U3MeHeHUs MecTa Habnl4eHNs Ha 3HaunTenbHoe Kaccuones Puc. 3
pacctosHue (B HanpaBieHUn No Mepuauany).

3. OcnabbTe chmukcaTop ocu cknoHeHuii (Dec) n noBepHUTE ONTUYECKY TPpyOy Teneckona Takum o6pasom, YTobbI
OHa cTasia napasnnesibHoW NoAsApHON ocu. MNpoTMB yKasaTens LKasbl CKIOHEHUA A0/HKHA HaxoauTea MeTka 90°.
BHOBb 3aTAHUTE (DUKCATOP OCU CKIIOHEHWIA.

4. OcnabbTe hMKcaTop MOHTUPOBKM MO a3MMyTY, PaCNO/IOXKEHHbIA HA OCHOBAaHUUN 3KBATOPUasbHON MOHTUPOBKK
(puc. 5) n noBepHMUTE MOHTMPOBKY Tak, YTOObI ONTMYeckas Tpyba ykasbiBasa O6bl NpuMepHO Ha MonspHyto
3Be3ay. Ecnv Bam ¢ BbiGpaHHOro mecta HabnwgeHus MNonspHasa 3Besga He BUAHA, TO BbINOMHUTE 3Ty onepauuto
C NMOMOLLbI KOMNaca. 3areM 3aTsaHUTe (PUKCATOP MOHTUPOBKA MO a3uMyTy.

Manas Megseaunua

Montoc mupa

Tenepb 3KBaTOpPMasnbHasi MOHTMPOBKA UMEET MOJSAPHYI0 HACTPOIKY, TOUHOCTb KOTOPOW AocCTaTto4yHa Ans
BU3yasbHbIX HabaeHiA. i npoBefeHna dpoTorpadruyecknx HabaeHnin pekoMeHgyeTcs BbiNO/HUTL 6onee
TOYHYIO Npoueaypy NOASIPHON HACTPOIKM 3KBATOPUASIEHON MOHTUPOBKN.

C 3TOro MOMeHTa He criefyeT U3MEHATb NOJISIPHYI0 HACTPOliKy MOHTMPOBKM, TaKXKe Kak U nepeABuratb LITaTUB
Teneckona. Tpy6y Teneckona MOXHO MOBOpaYMBaTh TO/IbKO OTHOCUTE/IbHO OCU CK/IOHEHUWI U NPSMbIX BOCXOXAEHUNA.

Y OTKpbITb < : : >
2 &
OTKpbITL

EQ1
Puc. 5

Bpawatb

a OTKpbITb

EQ2

Puc. 4
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ACTPOHOMWYECKWNE HABNKOAEHWUA

BblOOp MecTa HaGMOAEHUNA — J------m-m-mmmmmmmmmmmemeee-

[na acTpoHOMMYECKMX HAGNOAEeHWIT cTapaliTecb BbiGMpaTb Takoe MeCTO, e HeT MCTOYHUKOB MCKYCCTBEHHOrO
CBeTa: Y/IMYHbIX hoHaApeli, CBETALMUXCS OKOH UM aBTOMOOGUbHBLIX hap. CBET Taknx UCTOUYHUKOB ByAeT HapyllaTb
aganTtauuio Ballero 3peHnsi K TEMHOTe. YcTaHaBNMBaiiTe TeIeCKoN Ha TpaBe UMK TPyHTe, HO He Ha acdanbTe,
MOCKOJ/IbKY OT HEro MOAHUMAIOTCS TEM/IOBbIE MOTOKM BO34yXa, KOTOpble 6yayT pasMbiBaTb M306paxeHne obbekTa.
AHanoruyHo, nlberaiTe HabnwaeHNs 06bEKTOB B HANpPaB/IEHMM HaA, Kpbillamun 3aaHuii 1 Tpyb6ammn, NocKosbKy oT
HUX TaKXe MOryT NogHUMaTbCS HarpeTble MOTOKM Bo3Ayxa. He cnepgyeT Takke NpPoBOAUTb HAGNHOAEHUS 13
NoMeLLeHNst Yyepes3 OTKPbITOE OKHO, MOCKO/IbKY Pa3HOCTb TemnepaTypbl BO3ayXa BHYTPU 1 BHE NOMeELLeHUs
npueegeT K BO3HUKHOBEHMWIO BO3AYLUHbIX NMOTOKOB, KOTOPble BYAyT TakkKe MckaxaTb M306padKeHUss HaboaaeMblx
06BEKTOB.

Ecnun y Bac ecTb BO3MOXHOCTb NPOBOAUTL HAG/MIOAEHNA B CENbCKON MECTHOCTM, TO Bbl CMOXeTe camu ybeanTbesl B
TOM, HacKo/IbKO 60/blle 06BEKTOB Aa/IbHETO KOCMOCA MOXHO YBUAETL TaM MO CPaBHEHUIO C HABOAEHUAMY B
60/1bLLIOM ropoje.

--------------------- (CnokouncTtBue 1 Npo3pavyHOCTb aTMOCHEPbIN)----------------------

ATMOChepHble YC/I0BUS HA6MI04eHUs] MEHSIIOTCA OT HOUM K Houu. TypOyNeHTHOCTbL aTMocddepbl NPUBOAUT K TOMY,
YTO BMAUMbBIE Yepe3 Teneckon 13o6paxeHnss acCTPOHOMUYECKNX 06 LEKTOB Kak Obl "6ypnsaT" (MHAMKATOPOM
HeCrnoKoCTBUA aTMocepsl ABsSIeTCa MepLuaHne 3Be3f nNpy Hab/KLWEHUN X HEBOOPYXXEHHbIM FnasoMm). Ecnu
aTMoccepa HecrnokoiHa, To NpuaeTcst UCNoMb30BaTh Masible YBEIMUEHUsl, NMPK KOTOPbIX UCKAXKEHUSI He Tak
3aMeTHbI.

Ecnu aTMocdepa crnokoiiHa, To 3Be3Apbl NouTy He MepLaloT, M306paXeHusl B OKy/Nsipe Tesleckona He gpoxaT 1 He
pasMblBaloTcs. CnokoicTBue aTMocdepbl B6M3N 3eHMTa ropasfo fydlle, yem B6/M3M ropu3oHTa, rae /yd cBeTa oT
acTPOHOMUYECKOro 06bekTa NpoxoauTt 6o/blNii NyTh Yepes atmocdepy. Kpome Toro, cnokoiicTBre aTMocdepsl
ynydwiaeTca rnocsie nosiyHouu, Korga 60/blast yacTb HAKOM/IEHHOTo 3a [leHb 3eMHOI NMOBEePXHOCTbIo Tensa
pacceeTcs B NPOCTPaHCTBE.

Han6onee BaXHbIM YC/IOBYEM YCMNELHOT0 HaG/OAEHNS TYCK/bIX aCTPOHOMUYECKUX 06BLEKTOB SIBNSIETCS
MpPOo3paYyHOCTb 3eMHOI1 aTMocepbl: OTCYTCTBUE B Hell Bnaru, gbiMa 1 nbiin. Bee aTu cy6CTaHUMM paccenBaroT
CBET, NOCTyNalLMii 0T aCTPOHOMMYECKOTo 06bEKTA, CHMXAA ero BUANMYIO SIpKOCTb. O Mpo3payHocTi aTMocdeps! B
[aHHYI0 HOYb CYAAT MO Be/IMUMHE CaMblX C/labbixX 3Be34, BUAVMbIX HEBOOPYXEHHbLIM [/1a30M (Hauyywmmm

CUMTalOTCS YC/IOBUS, MPW KOTOPbIX BUAHLI 3BE3[bl, 6-ii BennunHbl 1 cnaéee).

Bce onTuyeckme MHCTPYMeHTbl TpebyloT onpeAenieHHOro BpeMeHU A1s Nepexofa B COCTOSIHME TemnepaTypHoro
paBHOBECUS C OKpyXatollei atmocdepoii. YeM 60/blie UHCTPYMEHT U Bbille pasHOCTbL TemnepaTyp, Tem 6osblue
BpeMeHu TpebyeTca Ans 3Toro. AN oxnaxAeHUs Ballero Teneckona Tpebyetcst He MeHee 30 MUHYT. B MECTHOCTM
C XOMI0AHBIMY KIMMATUYECKUMU YCoBUSIMU (NpeocbnafaHve oTpuuaTesbHbIX TeMnepatyp), Tesfieckon cremyet
XpaHUTb, MO BO3MOXHOCTU, B HEOTAMN/IMBAEMOM MOMELLEHUN.

ApanTauns 3PEHUST | —=----==mm=mmmmmm e

He cnegyet oxuaaTb, YTO NOC/E BbIXOA4A M3 OCBELLEHHOTO MOMELLEHUS B TEMHOTY Y/IMLbl Bbl CPa3y XXe CMOXeTe
yBUAEeTb cnaboceeTAWMECcH TYMAHHOCTU, rafiakTUku 1 3Be3aHble ckonaeHus. Ansa goctumkeHns 80% oT NosiHoW
YyBCTBUTENILHOCTU HOYHOIO 3peHus Heobxoauma, no kpainHein mepe, 30-MUHYTHas aganTtauus rnas kK TeMHoTe. o
Mepe NpUBbIKAHUS 3pEHNST K TEMHOTE Bbl CMOXETe yBUAETb C NMOMOLLbI0 TeNeckona Bce 60see cnabble getanu
Ha6/1l04aeMoro 06bLeKTa.

UTO6bI OPUEHTUPOBATLCA B TEMHOTE UCMO/b3YlTe POHAPUK C KPacHbIM CBETODUNLTPOM BMECTO 06bLIYHOrO CBeTA.
KpacHblin cBeT, B 0TMuMe OT 6eM0ro, He HapyllaeT afgantauuio 3peHnsa K TemHoTe. VgeanbHbiM BapuaHTOM
AABNSIETCA UCMO/Ib30BaHNe hoHapukKa CO CBETOM3NyYaloLWwMm AM04aMy KpacHoro ugeta. MoXHO UCNo/b30BaThb U
06bIYHbIV hOHapWK C PUNLTPOM, M3rOTOBIEHHLIM M3 MaTepuasa KpacHoro useta (uennodgaHa unu éymaru).
OcTeperaiTecb BO BpeMs ceaHca Hab/l04eHUA cBEeTa Y/IMUHbIX (hoHapeli n aBTOMOOUMbHbBIX dhap.



(HaBeneHue Teneckona Ha Oﬁ'beKTbl)

HaBeaeHne c NOMOLLbIO KOOPANHATHLIX KPYroB

[na HaBefeHWsl Teneckona Ha aCTPOHOMUYECKU 06BEKT C U3BECTHLIMU KoopAMHaTaMu (NpsiMoe BOCXOXAeHue 1
CK/IOHEHUWE) MOXHO BOCMO/Ib30BATLCS KOOPAUHATHLIMU Kpyramy 3KBaTopuasibHOM MOHTUPOBKW. HO Ans aToro
BHauasie Hago NPOBECTU TLATE/bHYI0 MOMSPHY0 HACTPOKKY MOHTUPOBKM M OTKaNM6poBaTb KOOPAUHATHbIA Kpyr Ha
ocY MPSIMbIX BOCXOXAEHWIA.

Lkana KoopAMHATHOTO Kpyra NpsiMbiX BOCXOX/EHWii pa3MeyeHa B yacax oT 140 24 C LEeHOl KaXAoro geneHus B
10 MUHYT. Yucna, pacnofioXeHHble B BEPXHEM psify (C BHYTPEHHEW CTOPOHbI), UCMOMb3YOTCSA Asi HaBeAeHus!
Teneckona Ha 06beKTbl NPU HAG/KLEHNX U3 CEBEPHOTro nosywapust 3emu, a Yncna, Haxogswnecs B HMKHEM
psiay (Ha BHeWHelW CTOPoHEe) — npu Ha6MIoAEeHUSIX U3 XKHOMO NosyLapus.

Ona Kann6poBKM KOOPAMHATHOTO Kpyra MpsiMbIX BOCXOXAEHWUI HEeo6XoAMMO caenaTb cnegyloliee: BbibepuTe spKyo
3Be3fy B6/M3M HebecHOro aKkBaTopa 1 onpefesiMTe ee KoopAauHaThbl C MOMOLLbIO 3BE3/IHOM0 aT/iaca Wi kaTtasora.
OcnabbTe pyyku G/IOKMPOBKM OCeli MOHTMPOBKM, HABeAMTe Ha 3Ty 3BE3/y TeNeCcKon 1 BHOBb 3adduKCUpyiTe pyuku
610KMPOBKM oceil. C NOMOLLBID pyYek ynpaBneHusi MexaHn3Mammy TOHKUX ABWMXEHUI NOMeCcTUTe M3o6paxeHune
3Be3/bl B LEHTP Moss 3peHust Tesieckona. 3aTeM NOBEPHUTE KOOPAMHATHLIV KPyr ocU NpsiMbIX BOCXOXAEHWI 1,0
COBMafieHNsl ero ykasaTtesisi Co 3Ha4YeHneM NpPsIMOro BOCXOX/AEHUSI BbiGpaHHoOl 3Be3fbl. KanmbpoBka 3akOHUYeHa.

Tenepb Nonpobyem HainTu naaHeTapHyt TymaHHocTb Konbuo (M57) B co3Besgun Jinpa. Mo kapTe 3Be34HOr0 Heba
Haligem KoopAmHaTtbl TyMaHHOCTU: a=18wb2", d=33°. MNMoBepHeM TpyOy Teneckona no CKIOHEHUIO Tak, YToObI
yKasartesb LKasbl CKIOHeHU nokasbiBan 33°. Tenepb NoOBepHeM TpyOy Tesieckona no ocu nNpsiMbIX BOCXOXAEHWIA
Tak, YUTobbl yKasaTesib Ha 3Toi ocu nokasan 18H2m MNocne aToro, ecny kanubposka Gblna npomsseneHa
npaBuU/ibHO, TYMaHHOCTb A0/IXHA HaxoAUTbCA B MoOJie 3peHMsa Teneckona (Npy MasioM yBesimyeHum).

KoopauHaTHbI Kpyr NpsIMbIX BOCXOXAEHUI HEOBX0AMMO Kannb6poBaTh KaxAblli pa3 nepef HaBefdeHWEM Tesneckona
Ha cnefyowmnii 06bEeKT. STO MOXHO [eNaTb YCTaHOBKOW 3HAYEHUS KOOpPAMHATLI NPSIMOT0 BOCXOXAEHUS ANs
OTLUEHTPMPOBAHHOIO B MoJie 3peHnst 06bEeKTa Nepef TeM, Kak HaBOAUTb TeNIeckon Ha Apyroil 06beKT HabAEHNS.

dukcaTop ocu EQl EQ2

NPSIMOro BOCXOX/AEHWS
KoopanHaTHbI Kpyr Ha ocu
nMprmoiA soulackAeHUN

KooppauHaTHbIi Kpyr Ha ocu
Pipribabih SUCAGHAEH N7 durKcaTop ocx NpPsiMoro
BOCXOX/EHNS

Ykasartenb

Yka3artenb

Puc. 6

MNMpoknaabiBaHWe "3Be3QHOro Mmapupyra'

MpoknagbiBaHue NyTu Cpeaun 3Be3f - 3Be34HOr0 MaplipyTta - SB/ISeTCS caMbiM NPOCTbIM CMNOCOOG0M HaxXOXAEHUs Ha
HOYHOM Hebe 06BEKTOB AanbHero kocmoca. CyTb ero COCTOUT B TOM, YTO BHa4dasie Te/IeCKon HaBOAUTCS Ha SIPKYHo
3Be34y, Haxogsllycsa B6/M3M NCKOMOro 06bekTa, a 3aTeM Ha apyrue, MeHee sipkue 3sesfpl (Mnm
3anomuHaroLmecs 3Be3gHble napbl, TPEYyrobHUKK, POMObI...), KOTOpPbIE HaxoAAaTcs BCe 6/AMKe K 3TOMY 00bEKTY A0
Tex Mnop, noka OH He OKaXeTCcs B MnoJjie 3peHns Teneckona. 3ta MeToAuKa MUCMONb3yeTCcs YXe He O4HO CToJIeTue, Kak
noéuTensaMmn acTpoHomuu, Tak U npodeccmoHanamu. NMoHavany nNpoknagka maplipyta cpeau 3Be3f MoxeT
oKaszaTbCsl TPYAHOI 3ajaveli, HO MO Mepe MOoyYeHUsi MPaKTMKK, OHa ByaeT CTaHOBUTLCS BCe Nierye u nerye.

Ona npoknafku MaplipyTa BaM NoHafo6uTca xopoluas 3Be3fHasi kapta unv atnac. Beib6epute Ha Heil 6nvxalillyto
K ICKOMOMY 06bEKTY sipKyto 3Be3ay. C NOMOLLbIO UcKaTensl HaBeauTe Teneckon Ha 3Ty 3Be3dy M NoMecTute ee
N306paxeHne B LLEHTP MOss 3peHust. 3aTeM HaiguTe Mo kapTe creaylollyo, MeHee ApKyto 3Be3ay, KoTopas elle
GNVXe HaxoauTCs K MCKOMOMY O6bEKTY, U HaBeAuTe Ha Hee Teneckon (CTapaiTech BbIGUpaTb Kaxaylo CreayoLlyo
3Be3/ly MapLupyTa Takum o6pa3oM, YTo6bl OHa Momellanach B Nose 3peHust uckatens o4HOBPEMEHHO C
npeablayliei, nHaue ecTb PpUCK "noTepaTbea”). Mpoao/mkas UCNo/b30BaTh 3Be3/bl KakK NyTeBOAHbIe BEX!, Bbl
nonajeTe B OKPECTHOCTU WMHTEpPecyloLLero Bac 06bekTa. MocMoTpuTe B OKYyNsIP TE/ecKona, BO3MOXHO, 3TOT 00bEKT
yXe HaxoguTcsl B rnone 3peHus. Ecnu 3To He Tak, TO NouwmuTe ero B 6/mkalilinx OKPeCcTHOCTAX Nonsi 3peHus. Ecnu
HalT 06bEKT C NepBoit MOMbLITKM He yAanoch, NonpobyiTe NPOOXNUTL ele OAMH 3Be3AHbIi MapLLpyT, BO3MOXHO,
OT ApYroii sipkoit 3Be3abl. Ha Kax/aom aTane cTapaiiTech y6exaaTtbcsl B TOM, UTO 3Be3fa, NpuBefeHHas Ha kapTe,
COOTBETCTBYET TOI, N306paxeHne KOTOPOoil Bbl LLEeHTpUpYyeTe B NoJe 3peHust okynsapa.
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C Bbi6op yBenuyeHus >

Mcnonb3ya okynsipbl ¢ pasHbIMU (DOKYCHbIMW PaCcCTOAHUSMW, Bbl MOXETe MoslyyaTb pas/inyHble yBesmueHus. B
KOMMNAEKT Tefleckona BXOAST OAUH UM HECKOMbKO OKYNISIPOB C Pas3/iMuyHbIMU (DOKYCHBIMU PacCTosIHUSIMU. OGbIYHO
Nto6UTENN acTPOHOMUM UMEIDT 5 1 6osiee pasIMUHbIX OKY/ISIPOB, Aatowmx 60MbLIOKA AMana3oH yBesimyeHnin. 1o
no3BosisieT HaboAaTeNo BbIGpaTb ONTUMAasbHbIV ANA KaXKAoro HaGoaaemMoro o6bLekTa okyasp.

[Nns BblUMCNEHMS YBETMYEHUS UM MOLLIHOCTM Tesieckona B KOMGMHALUN C OKy/IiPOM Heob6xoAnMo hoKycHoe
paccTosiHue Teneckona pasfennTb Ha DOKYCHOE PacCTOSIHME UCMO/b3yeMOoro OKynsipa:

YBenunyeHune = (poKkyCHOe paccTosiHne Tesieckona): (0oKycHoe pacCTossHUe OKynsapa)

Hanpumep, Teneckon, uMeroLwmnii pokycHoe pacctosHne 1250 MM, B KOMOBUHALMW C OKYNSAPOM, MMEIOLLUM
bOoKycHOe paccTosiHue 25 MM, gacT cnegytouwee ysenunyerdme: 1250 : 25 = 50 kpar.

Kaxablii Teneckon nmeeT npeges nose3Horo ysennyeHus, npyuMepHo paBHbId yABOEHHOMY AnamMeTpy 06bEeKTUBA,
BblpaXXeHHOMY B MM (Hanpumep, 200 kpat As1a Tesneckona ¢ guameTpom ob6bekTusa 100 mm). 3asBnsemble
HEKOTOPbIMW NPOU3BOAUTENSAMU FPOMAHbIE YBEIMYEHUSA TENECKOMNOB ABASATCA PEKTaMHbIM TPHOKOM, Ha KOTOPbIi
He Hafo obpalwartb BHUMaHWA. CrefyeT UMeTb B BUAy, 4TO npy 60/bLIOM yBENUYEHUU N306paxeHne o6bekTa
CTaHOBUTCA TYCK/IbIM U MeHee pe3kuM (3To hyHAaMeHTaslbHbI 3aKoH onTuKK). CTeneHb CNOKOWCTBUSA aTMocdepsl
Takke 6yaeT orpaHuYMBaTh BO3MOXHOCTb MCMO/Ib30BaHNSA 60MbLIMX YBENMYEHUA 6e3 3HaunTeNbHOM notepu
KayecTBa Mnosly4aemoro n3obpaxeHus.

BmecTe ¢ okyfnsipamu Bbl MOXeTe MCMonb3oBaTh NMH3Y Baproy, koTopas <> Okynsip
yBeNMuMBaeT JOKYCHOE paccTosiHue Tesileckona, a 3HauuT U ero yBesimueHue. f
OG6bIYHO NIMH3a Bapioy BCTaBNSIETCS B OKYNSIPHbIA y3en nepeg oKy/nsipoM U \

noAHMMAaeT yBe/inuyeHve Tesieckona Ha BesiMUMHy, COOTBETCTBYIOLLYIO0 ee ]
KpaTHOCTW (Hanpumep, 2-kpaTHasi NMH3a Bapnoy NoAHUMAaeT yBennyeHue B %

2 pa3sa). Ecnm ncnonbayetca agnaroHanbHoe 3epkasno (Hanpumep, B

nnn Teneckonax MaKcyTOBa
yCTaHOBUTbL IMH3Y Bapsioy nepen Hum (puc. 7), 1 B pe3ynbTaTe 3TOro Bbl Puc. 7

nonyunTe eule 6oMblIOE YyBENMUYEHNE (Hanpumep, Ta Xe 2-kpaTHasi IMH3a
Baprioy Tenepb NOAHUMET YBE/IMUeHMe Teneckona B 3 pasa).

JInH3a
Bapnoy

JuaroHasibHOe 3epKasio

HauuHaTb HabnwogeHne nob6oro o6bekTa cnegyeT ¢ OKy/ISpoM, AaloWMM HauMeHbllee yBenmyeHne (o6nagatoumm
Han60bWNM POKYCHbIM PaCcCTOSHMEM) C LIeNbl HaxXOoXAEeHUs 06bekTa U LLeHTPMpPOBaHUA ero n3obpaxeHust B none
3peHus Teneckona. Masnoe yBenumueHne gaet 60nblOe Nofie 3peHNs, YTO NO3BOSET BUAETb 6OMbLUINIA y4acToK
Heba B OKy/SIp Tesieckona, a 3HauynT 1 GbICTPee HaxoguTb HYXHbI 06BEKT. [OMbITKa OTbICKaTb HEGECHbLIN 06BEKT C
NMOMOLLbIO OKy/isipa C 60/1bLINM YBENTIMYEHNEM PaBHOCW/IbHA NOMbITKE MOUCKA UrOJIKU B CTOre ceHal

Mocne LeHTpUpoBaHUsi n3obpaxeHns o6beKTa B Nosie 3peHNst Tenieckona MOXHO, Npu XenaHuu, nepeiTn Ha
6osbluee yBesiMyeHne (MCnonb3oBaTb OKY/ISIP C MEHbLIMM (POKYCHbIM paccTosiHueM). OTO pekoMeHayeTcs aenatb
npy Ha6AAEHUN TaKuX 06LEKTOB, KaK NiaHeTbl U ABOIHbIE 3Be3abl. JIYHY TakkKe MOXHO paccMaTpuBatb C
MCNoNb3oBaHMEM 60/IbLIOFO YBE/TMYEHNS.

O6bEKTHI AasibHEro KoCMocCa, Kak rnpasuno, sydlie paccMmartpuBatb C UCNOJSIb3OBaHNEM Masioro nan cpenHero
yBeJ/IN4eHnsA, NOCKOJIbKY MHOInme n3 HUX CBeTATCA O4YeHb cna6o, HO nmewT 6OI'IbLIJYI-O BNANMYIO MPOTAXEHHOCTb.
Takne 06beKThI npun Ha6l'|f0,qul/II/I nX ¢ 60/bLWNM yBeJ/IN4eHnemM MOryT oKkasaTbCA HEBUANMBIMU, MOCKOJIbKY
6onbLuoe yBe/imyeHmne HEN3BEXHO CHMXaeT APKOCTb MnoJsiy4yaemMoro I/I306pa)KeHVIﬂ. Ho aTo cnpaBeaninBo He Anga
BCEX 0OBHEKTOB LanibHero Kocmoca. HekoTtopble U3 HUX ABNAKTCA A4OCTATOYHO MasibiMW, HO BMECTe C TeEM
OTHOCUTENbLHO ApKUMUK. B 3TOM cnydae ncnosb3oBaHue 60NbLINX yBeI'II/IHeHI/IVI NO3BOJINT PaCCMOTPETb B TaKNX
ob6bekTax 60/sbLIEe KOINYECTBO ,quaneVl.

OnTMManbHbLIM NpaBuIoM BbiGopa OKynsipa sBAseTca cregyouwee. Hago HaumHaTb Ha6MAATL C MOMOLLbIO
OKynsipa, UMEIOLLEero mMmasioe yBenvueHne v 6oMblioe nose 3peHusi. Ecim 06bekT BUAEH XOPOLLO, TO MOXHO
YCTAaHOBUTb OKy/sp € 60MbLUMM yBenmyeHnem. Ecnm nsobpaxeHne o6bekTa yxyaLWwnaoch, nonpobyiTe yCTaHOBUTb
OKY/ISip C HEMHOTO MEHbLUUM YBENMYEHUEM.
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ACTpoHOMUYeckue OO BEKTHI

JlyHa

MoBepXHOCTb JyHbl ABASETCA CaMbIM NPOCTbIM W HaMbosiee MHTePeCHbIM 06BHEKTOM HABMKLEeHUs ANs Ballero
Teneckona. J/lyHHble KpaTepbl, MOPS U faxe ropHble XpebTbl ACHO pas3nymMMbl ¢ paccTosHua 6onee 380 TbiC. kM! JTyylumm
BpeMeHeM HabMKLLEeHNA Hallero eCTeCTBEHHOrO CryTHMKA ABASAIOTCA YacTHble dhasbl, Korga Ha NoBepPXHOCTU JTyHbl BUAHBI
TeHW, gatoume BO3MOXHOCTb pacCMOTpeTb 60nblue geTaneit (0CO6EeHHO Ha rpaHuLe CBET/I0M 1 TEMHOW obnacTen,
HasblBaeMoli TepMMHaToOpoM). MonHas J/lyHa He UMeeT TeHel 1 CAULLIKOM fpKa, YToObl 40CTaBUTb YA0BOILCTBUE NpU ee
HabnwogeHun. nsa ocnabneHns SpkocTu JlyHbl MOXHO MCMO/b30BaTh JIyHHbI CBETOUNLTP - OH AenaeT HabaaeHns
601ee KOMOPTHLIMU ¥ MO3BO/ISIET PACCMOTPETb MeSKMe AeTaniM NOBEPXHOCTU. Jlydlle Bcero Habnoaats JlyHy, Kkoraa
OHa HaxoAuTCs AOCTATOYHO BbICOKO Haf, rOpPU30HTOM (TO Xe camMoe OTHOCWUTCS U K APYrMM acTPOHOMUYECKMM OObEeKTaMm).

ConHue

YCcTaHOBUB Ha BXOAHOE OTBEpCTME Tefnieckona anepTypHbIil COMHEYHbI nIbTP, Bbl MOXETE NpeBpaTuTb CBOI Teneckon B
WHCTPYMEHT A5 AHEBHbIX aCTPOHOMUYECKUX HabnwaeHuin. MNepBoe, 4TO MOXHO yBUAeTb Ha CONHLe - 3TO NATHa,
KOTOpble eXefHEBHO MEHSIIOT CBOK (DOPMY, BHELLHWA BUA U MecTonosioxeHne. ConHeyHble NATHA ABNSAKOTCA CNeAcTBMEM
MarHuTHol akTuBHocTu CosnHua. MHorve HabnogaTenu genatoT 3apuUcoBKM NATEH € TeM, YTOObI CNeauTb 3a AUHaMUKOM
NX eXxeaHEBHOr0 u3MeHeHns. CMoTpeTb Ha CosHLEe vepes Tesieckon 6e3 Ucnosib30BaHusa npogeccnoHasibHO
M3roTOBJ/IEHHOIO COJIHEYHOTO PUbTPa Heb3s!

[naHeTbl

MnaHeTbl, B OT/IMUME OT 3BE3[, HE pacnosiaratoTcsi NOCTOSHHO B OAHOM W TOM e MecTe HebecHo cthepbl. NoaTomy ans
TOro YTO6bI Y3HATb YC/I0BUS UX BUAMMOCTU CnedyeT NCNo/b30BaTb aCTPOHOMMYECKME XypHaUTbl U KaneHgapyu. CambiMuy
ApKMMM ob6bekTamm Heba nocnie ConHua u JlyHbl ABnsTca BeHnepa, Mapc, FOnutep n CatypH. C NoMOLLbHO Teneckona
MOXHO YBMAETb HEKOTOPbIE A€TaNn 3TUX NAaHET. [lpyrne nnaHeTbl Takke MOXHO YBUAETb, HO AeTaleil Ha HUX
pasrnageTb He ygactces. NocKoAbKy BUANMBIA pasMep MiaHeT AOCTaTOuHO Marsl, TO ANS UX HabIlaeHsa pekomeHayeTcs
NCMNO/b30BaTb AOMNO/HUTEbHbIE OKY/IAPbI, Aalowme 60/blune YBENNYEHWS.

OnuTep. Camast kKpynHast nnaHeTa ConHeYHol cucTeMbl NpeAcTaBnseT 6osbLIoi HTepec AN HabnoaeHuid. Bbl MoxeTe
YBUAETbL CNJIOCHYTbIV ANCK TMraHTCKO NAaHeTbl U YeTblpe KpynHeilwmx ee cnyTHuka: Mo, Kannucto, EBpona v MaHumes,
B3aVIMHOE PacrosfiokeHne KOTOPbIX HempepbIBHO n3MeHsieTcs. C NOMOLLLIO OKynsipa ¢ 60/1bLUMM YBENIMUEHNEM Ha AUCKe
MAaHeTbl MPU XOPOLLMX aTMOCHEPHBIX YCTOBUAX MOXHO Pas/IMuMTb HECKO/IbKO NO/0C 06/1aKoB.

CaTypH. Bug okonbLOBaHHOI NaaHeTbl B Nepuoabl ee Hawaydlleli BUAUMOCTU OCTaBAsieT Heu3rnagumoe Breyat/ieHue.
Yron Hak/10Ha Kosnew, MEeHSIeTCS € MepruoioM B HECKOJIbKO NIeT: MHOrA4a ux BUAHO € pebpa, a MHorja OHU pa3BopayvnsatoTcs
B CTOPOHY 3emnn. Bo3mMOXHO, Bbl yBUANTE PSALOM C AUCKOM MJ1aHEThI APKYHO "3Be34y” - 370 TuTaH, camas KpynHasa niyHa
CarypHa.

BeHepa. 3a ucknoyeHmem ConHua 1 JlyHbl NnaHeTa BeHepa sBAsieTcsl caMbiM SIPKMM 06EKTOM 3eMHOT0 Heba. ApKocTb
€e HaCTO/bKO BesinKa, YTO MHOrAA ee MOXHO Hab/KLaTb HEBOOPY)XEHHbIM [/1a30M Aaxe B fHEBHOe BpeMsi (B Teneckon B
3T0 Bpemsi BeHepa BuaHa B BuAe TOHKOro cepna). MockosbKy 3Ta niaHeTa pacnonoxeHa 6113ko K ComHuy, To ee MOXHO
HabntoaaTh TONLKO BG/IM3N YTPEHHENO WM BEUEPHEro ropu3oHTa. Hukakmx o6pasoBaHuii Ha NoBepxHOCTW BeHepbl He
BUAHO, NMOCKO/IbKY OHa MOKPbITa TO/ICTLIM CNOEM 06/1aKoB.

Mapc. KpacHasi nnaHeTa cbnmkaeTtcsi ¢ 3emseli kKaxable ABa roga. B MOMEHTbI MaKCUMasIbHOTO COMMKEHUST MOXHO
YBUAETb KPACHbI AUCK NAAHETbI, @ TaKke NoMsipHble NeAsHble Wanku. YTtobbl yBUAETb AeTa/U NOBEPXHOCTU NIAaHETH,
HeobxoAvMa XopoLuasi BUAYMOCTb U MOLLHbIE OKY/ISIPb.

3Be3abl

3Be3abl BUAHbI Kak MepLatolime CBETOBbIE TOUKU. [laxe camble MOLLHbIE TeNEeCKONbl He MOryT YBe/IMYUTb N306paxeHus
3B€3/], OHN BCE PABHO BWAHbI /IMLb KaK TOYKM CBeTa. BMecTe € TeM, Bbl MOXETe Hac/aXaaTbCA pa3/IMyHbIM LBETOM
3Be3/, HaliT¥ MHOrO ABOWHbIX U KPaTHbIX cUCTEM. 3HameHuTasn "ABoliHas-ABoViHas" B co3se3auu JInpbl 1 achdekTHas
AByXuUBeTHasn napa Anbbupeo B co3se3aun flebeas ABnaTcs OAHMMU U3 CaMblX UHTEPECHbIX aCTPOHOMUYECKUX
06bEKTOB A1 HabnaeHUs B Teneckon. BbisiBNeHuUo ugeTa 3Be34bl CNoco6CTBYeT Hebo/bLIas pactoKyCcMpoBka ee
n306paxeHus.

O6beKTbl Aa/IbHErO KocMmoca

Ha TeMHOM He6e Hab/IKLLeHWO OCTYMHO OFPOMHOE KO/IMYECTBO BOCXUTUTE/bHbIX 06EKTOB Aas/IbHErO0 KOCMOCA:
nnaHeTapHble U ANddy3Hble TYMaHHOCTW, pacCcesiHHbIe 1 LapoBble 3Be3AHble CKOMEeHUs, TaflakTUK/ pasfiniHbIX TUMOB.
BO/IbLIMHCTBO 3TUX 06BEKTOB UMEOT HU3KYIO SIPKOCTb, MO3TOMY A1S MX MOUCKA HEO6X0AUMO BbIGMPATb MECTO
Ha6MAEeHUs, Yaa/leHHoe OT UCTOUYHMKOB cBeTa. Kpome Toro, Heo6xoaymMo onpeaeneHHoe BpeMs Aa aaanTaumy 3peHuns
K HOYUHOMY BMAEHUIO. He crnefyeTt oxugatb YBUAETb B TENECKON TaKMe Xe KPacoyHble U306pakeHUs 3TUX 0GHEKTOB,
Kakue MpUBOASATCA B XXypHasiax u KHurax. Mpu HabmnKWeHW B TENIECKON OHU BbIMMAAAT Kak TYCK/ble cepble NsaTHa. 3peHue
yefioBeka Hef0CTaTOYHO YyBCTBUTE/BHO, YTOObI pa3/iMyath LiBeTa 0GbEKTOB fasIbHErO KOCMOCA, 3a UCK/IHUYEHNEM
HECKO/bKUX HauGosee SpKUX npeactasuteneil. Ho No Mepe HaKomn/eHKsl onbiTa Bbl CMOXETE pa3/inyaTth B HUX BCe
6onblue U 6onbliue OTAENbHbIX AeTanei n CTpyKTyp.
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OBCNYXNBAHWE TENECKOITA

KOcTupoBka Tenieckona - pedoniektoprl)-

HaBegute Teneckon Ha 3Be3fy ¢ 60MbLIUM yBEMYEeHUeM, MOMeCTUTe ee
TOYHO B LEHTP MOJIS 3pEHUSI U HEMHOTO pacoKycupyiTe nsobpaxeHue.
3Be3fa npvMeT hopMy pasMbITOro ANCKA, OKPY>XEHHOTO cepueit
KOHL,eHTpU4Yeckux konew. Ecnu KonbLa UMeKT BUZ, MOKa3aHHbI Ha puc.
86, TO BaM HEO6X0AMMO MPOBECTU HOCTVMPOBKY Tesieckona.

Ecnn y Bac HeT cneunanbHOro okynspa gns CTUPOBKU Teneckona, 1o

tOcTupoBka He TpebyeTtcs TpebyeTcsa OCTUPOBKA

Bbl MOXETe W3rOTOBUTbL €ro YNnpoLLeHHbIli BapuaHT. BosbmuTe Py, 8
o nc.
KOPOBOUKy (KOHTEHep) OT 35-MM M/IeHKN, OTPEXbTE [HO U
akKypaTHO npoenaiite MaseHbKyH [blpOouKy TOYHO B
LIeHTPE KPbILLKA KOHTeliHepa. HageHbTe KpbILWKY Ha 5
< < DOKYCUPOBO4HBIN y3en
KOHTEeliHep, 1 Ball HCTUPOBOUHbI OKYNSP rOTOB.
3arnsHnuTe B Tpy6y Teneckona. Bbl yBuAUTE ManeHbKoe PacTsbKiu AvaroHasbHora
JMaroHanbHOe 3epKasio, 3aKpensieHHoe Ha pacTshkkax. A B opmane
rny6uHe Tpy6bl — rN1aBHOE 3epKasio, 3aKpensieHHoe TpeMsi
3axumamu nog yrnom 120°. (puc. 9).
MmasHoe sepkano [varoHansHoe 3epkano

B onpaBe rnaBHOMo 3epkana ecTb LWeCTb pery/iMpoBOYHbIX
BWUHTOB, PacnoJsioXeHHbIX nonapHo nog yrnom 120°. Mpwu Puc. 9
NMOMOLLY MEepPBbIX TPEX BUHTOB (IOCTUPOBOYHbLIE BUHTbI)

MOXHO MEHATb NOJIOXEHWE 3epKana B onpase, ocTaBLIMeCs

BVHTbI (CTOMOPHbIE BUHTbLI) CAYXaT AJ19 HAAEXHOW

domkcaumm ycTaHOB/IEHHOTO nosioxeHus, (puc. 10).

[vnaroHanbHoe 3epkano rctupyeTcs Tpems BUHTaMU U

OOHVMM CTOMOPHbLIM B LIEHTpe, KOTOpbI NO3BONSET

nepemeLlaTb 3epkaso BBEpPX UM BHU3 No Tpybe.

FOcTupoBKa AnaroHasibHOro 3epkKasa

Hafo ycTaHOBUTb AMaroHasibHoe 3epkaso Tak, YTo6bl B HEM

MOMIHOCTbIO MOMELLAIoCh OTPAXeHMe TNaBHOMoO 3epkasa.

YCcTaHOBUTE B OKY/SIPHBINA y3en OKynsp A5 IOCTUPOBKM U

MoCMOTpUTE B HEro. EC/im oTpaxeHue rIaBHOMO 3epkasia He NoMelaeTcs B AuaroHasibHOM (puc. 11.), To npw
MOMOLLM KOTMPOBOYHbLIX BUHTOB NpuAaiiTe gnaroHarbHOMY 3epkasy Heo6xoAMMbIiA yron HaknoHa. UrHopupyiite
OTpaxeHne BTOPMYHOrO 3epkana. Bbl AO/MKHbI YBUAETH BCe TPU 3aXkuMa F/1aBHOro 3epkasna (puc. 12.). KOcTupoBka
[AvaroHasibHOTo 3epKasia 3akoHUYeHa.

3aX1Mbl [/1aBHOMO 3epkana 3aXMMbl [11aBHOMO 3epKasia

I rd

3axuMbl rmasHoOro 3epkana

UrHopupyi#iTe oTpaxeHue
AnaroHanbHoro sepkana

T

Puc. 11 Puc. 12

3axuMbl rMasHOro 3epkana

15



------------------------- ( FOcTnpoBKa Tesieckona - pegIekTopa) --------------------

KOcTupoBKa rM1aBHOroO 3epkana

OcnabbTe TpM CTOMOPHLIX BUHTA Ha onpase rNaBHOro 3epkana. Tenepb Hago, Bpalias KOTUPOBOUHbIE BUHTbI,
006UTbCA TOro, YTO6bLI OTPAXKEHUE AMaroHasIbHOro 3epkana 6b1710 TOYHO B LLeHTpe rnasHoro. He nbitaitech
006UTbCA pesynbTaTa C NepBOi NOMbITKY,

OelicTByiTe METOAOM "nocrnefoBaTtesibHbIX

NpuéMKeHNn". Kak Tosibko Bam yaanocb

NPUBECTM MaroHasibHOEe 3epKasio B LEHTP

rnasHoro (puc. 13), 3aTAHUTE CTOMOPHbIE BUHTLI.

PexomeHayeTcs NpoBOAUTL HOCTUPOBKY BABOEM,

OfIMH CMOTPUT B OKY/SIp U AaeT yKazaHus
[PYromy, KOTOpblii BpawaeT BUHTLI.

Bonee TouHyl0 0CTUPOBKY [aBHOTO 3epkana

Ha/l0 NPOBOAWTbL MO 3Be3aam. Haseaute

Teneckon Ha lMonspHylo 3Besay. YcTaHoBuTe

60/blIOe yBENNYEHNE N HEMHOTO

pacegokycupyiite nsobpaxenne. 3se3ga npumMeT BB HETMIRRIAOVER Y E:g;::gg”lzgv'ﬁ)g‘;ﬁ"fezggona
thopmy Ancka ¢ cepueit KOHLEHTPUYECKNX

konew. Ecnun kosiblia UMeoT 3NIMNTUYECKYHO

dopmy (puc. 86) To Heobxoguma 60nee TouyHast ICTMPOBKA.

Balwa 3aza4a — A06GUTLCS TOTO, YTOGbI KOMbL@ MMEIN OKPYXXHOCTU, Kak NokasaHo Ha puc. 8a. YuTuTe, YTO ToYHas
0CTMPOBKa TpebyeT NINLIb He3HauNTEe/IbHO KoppeKLMM NonoxeHus 3epkana. Mpu CTUPOBKe 3Be3ga GyaeT
CMeLaTbCA U3 LeHTpa Nons 3peHns, noaToMy nocne kax/ioi koppekuun Bo3Bpallaiite 38e3/y TOYHO B LiEHTP.
Korpa Bam nokaxeTcs, 4TO OCTUPOBKA 3aKOHYEeHa, yCTaHOBUTE MakCMMaslbHOe yBenMyeHue v nposepbTe hopmy
konew. ECnn 3amMeTHbI OTKNOHEHUS OT OKPYXHOCTU, TO NMPOU3BEAUTE NOC/EAHIO Koppekuuio. He 3abyabTe nocne
OCTUPOBKM 3aTSIHYTb CTOMOPHbIE BUHTBI.

yxoa n xpaHeHue ) S ——

XpaHeHune

Mpu npaBWAbHOM yxoAe 3a TeNeckonom OH OyAeT CAYXWUTb BaM BCHO XWU3Hb. XPaHUTb €ro HY)XHO B YUCTOM, CyXOM,
CBOOGOAHOM OT Mbl/IM MECTe, KOTOPOe He MOoABEpraeTcs pesknum nepenagam Temnepatypbl U BaxHOCTU. He
XpaHuTe Tesieckon Ha ynuue (Ha OTKPbITOM 6asIKOHE), XOTS rapax MoXeT ObiTb XOPOLUMM MECTOM XPaHeHUS.
Merkne geTanv Tenieckona, Takme Kak OKy/nspbl, AMaroHasibHOe 3epKasio v Apyrne npuHanieXxHocTy fydlle
XpPaHUTb B UHAMBUAYANbHbLIX YAaKkoBKax Win B OTAENIbHON CyMKe AJ/15 OKYNApoB. 3akpbiBaliTe KpblWKaMu OT MbUn
BXOAHOe OTBEpCTUe Tesieckona v OKyNsApHbI y3en. Takke 3akpbiBaliTe KpbllKkaMu UckaTeNb, ecnn ocTaBriseTe ero
npucoefMHEeHHbIM K ONTUYECKON Tpybe Teseckona.

UuncTka Tpy6bl Teneckona

MexaHuka Teneckona He TpebyeT ocob6oro yxoaa. OnTudyeckas Tpyba caenaHa U3 amtoMUHUA U UMEeT TNafKyto
OKpalleHHYI0 NMOBEPXHOCTb, 0BO/ILHO YCTOMUMBYIO K LlapanaHbio. MosBneHne LuapanvH He BpeauT Teneckony. Mpu
XenaHuy uapanuHbl MOXHO YAa/uTb C MOMOLLbIO KPpackM aBTOMAaTUUYEeCKo NMkBuaauun aedektos. MaTHa Ha Tpy6e
YAANSTCA MATKOM TKaHbO C UCMO/Ib30BAHWMEM PAa3/IMUYHBLIX 6LITOBbIX OUMCTUTENEN.

UncTka onTUUYECKUX NoBepxHocTel

Bce kayecTBEeHHbIe ONTUYECKNEe MOBEPXHOCTY YMCTATCA C NMOMOLLbI0 TKAHW U cleunanbHbIX XU4KoCcTel,
npefHa3HauYeHHbIX 47151 YACTKN ONTUYECKUX NMOBEPXHOCTEW C MHOrOC/OMHLIM MOKPLITUEM. DTO KacaeTcsl U F1aBHOO
3epkana Teneckona-pediekTopa 1 onTUYECKUX NOBEPXHOCTEN ncKaTens 1 oKyNnapoB. Hukorga He ucnonb3yiite ans
3TOli Lenu 06blYHbIE CPEACTBA YNCTKM CTEKIa WM XUAKOCTU A1 YACTKM OUKOBbIX CTEKo/. Meped MCNoNb30BaHUEM
UNCTALMX XNAKOCTEW HEO6XOoANMO YAAIUTL C ONTUYECKUX NMOBEPXHOCTEN Nblfb U OTAE/bHbIE YacTulbl CTpyei
BO34yxa. UMCTSALLYIO XUAKOCTb HAHOCMTE HE Ha ONMTUYECKY0 MOBEPXHOCTb, @ Ha TKaHb. MpoTupaiite onTuky
MSITKUMW KPYTOBbIMU [BMXXEHUSIMUW, 3aTeM OCTaBLUYIOCS XUAKOCTb YAaNMTe YACTOW TKaHblo. DTUM CNOCOOGOM MOXHO
YAANUTb OTMNEYaTKN XUPHbIX NaTeH. MpoaBsiiTe 0CTOPOXHOCTb, U3NMLIHEE TPEHWE MOXET NPUBECTU K NOSBEHUI0
LapanvH Ha onTWYeckoit MoBepXHOCTW. FNaBHOe 3epKasio ounlaiiTe OTAENbHLIMUA yyacTKamMu, UCMosb3ysl AN
Kaxk[Ioro yyacTka HOBbIVi TaMMOH TKaHW. HUKoraa He WUCMonb3yiiTe TKaHeBbI/i TaMMOH NOBTOPHO.
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NOMNONHUNTEJIbHBbIE AKCECCYAPDI
OKynsapbl N e

Okynsipbl cepumn Super. OKynapbl cepun Super NpeacTaB/isaloT cO60i yyUWEHHYIO MOANGIMKALMIO OKY/ISIPOB
KenbHepa, ocTaBasiCb Npu 3TOM AOCTYMHbIMU MO LeHe. CNpoekTUpoBaHHbIe A1 TENECKONOB CO CPEAHUMU U
MasibIMWU OTHOCUTE/IbHBIMW OTBEPCTUAMMK, OHM 06/1a4al0T cBOcTBaMM 60nee AopOrux okynspoB. Bce okynspebl
OAaHHOW cepyn UMET MPOCBET/IEHHYI0 ONTUKY, OT/INYHYHO KOPPEKLMI0 MO BCEMY MO0 3PEHNS U PE3NHOBLIE
HarnasHuku. B 3TOl cepumn BbiNyCKaTCA OKyNSipbl CO CAeAyrLWMMN 3HaYeHNAMN (POKYCHOro paccTosiHuA: 3,6 MM,
4 MM, 10 mm, 20 MM 1 25 MM.

Okynsipbl cepun Plossl. Cuctema Mnéccna (PL) aBnaeTcs Hanbosee NonynsapHOi Ha CErogHsAWHNA AeHb
MOAE/1bI0 aCTPOHOMUYECKUX OKY/APOB. 4-a/leMeHTHbIe OKYNSApbl AaHHOW KOHCTPYKUMM Al0T pe3Koe U KOHTpacTHoe
n3obpaxeHue 1 NOAXOAAT ANSA BCeX BUAOB HabnwoaeHuii. Bce okynapbl B MHelike MMEOT NpoCBeT/IeHne ans
yaydleHus nponyckaHus ceeTa. B aToil cepun BbINyCKaKTCA OKY/SAPbl CO CAEAYHOLWUMM 3HAYEHUAMN (DOKYCHOro
pacctosaHusa: 6,3 MM, 7,5 MM, 10 mm, 12,5 mm, 17 MM, 20 MM 1 25 MMm.

Okynspbl cepun Super Plossl. Okynsipbl cepun Super Plossl npegctaBnsaioT co60i ycOBEPLLUEHCTBOBAHHbIN
BapuaHT Kflaccnyeckoro 4-nH30B0Oro AmnsanHa Mnéccna. OHY NMET XOPOLUYI0 LBETOBYI KOPPEKLNIO, B HUX
cBefieHbl K MUHUMYMY chepuyeckas abeppaums, oUCTOPCUA M acTUrMatu3Mm, a 6iarogapst YepHEHMI0 Kpaes SINH3
ynyulleH KOHTpacT nsobpaxeHus. [ yMeHbLleHUs CBETOBbIX NOTEPb BCE ONTUYECKME 3/1EMEHTbI OKY/NSPOB
UMerT npoceeTneHune. Ana 610kMpoBaHMA GOKOBOro cBeTa BCe OKY/isipbl CHABGXeHbl Pe3VMHOBbLIMU HariasHukamu.
B aTOi cepun BbINyCKaKTCA OKYNsPbl CO CreAyIWNMN 3HAYeHNAMU DOKYCHOTO paccTosiHus: 6,3 MM, 7,5 MM,

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

--------------------------------------- ( NIMH3bl Bapnoy  } -------mmmmmemmme e

JNInH3a bapnoy yBennumsaeT (hOKYCHOe paccTosHue Teneckona (KoadduumeHT yBenYeHns paBeH KpaTHOCTU
NuH3bI). Takum 06pasom, NnH3a bapioy yaBanBaeT UMCN0 AOCTYNHbIX YBEIMYEHUA Tenieckona npu TOM Xxe Habope
OKynapoB. Hanpumep, ecnu y Bac ecTb OKynspbl, gawoume ysenudenms 50 n 80 kpaT, To 406aBMB K HUM 2-KpaTHYIO
nvH3y bapnoy, Bbl nonyunte ysenunyeHusa 50, 80, 100 n 160 kpar. Ewe ogHUM NPenMyLLecTBOM MCNOJIb30BaHNSA
NuH3bl Bapnoy sBnseTcsa ymeHbleHne chepryeckoil abeppauun okynspa.

------------------------------ (  O6GopaunBalOME MPUBMbI  N-mmmmmmmmmmmmmm oo

O6opaumBatoLime Npu3Mbl UCNOAL3YIOTCA B pedipakTropax U KatagnonTpuyecknx Teseckonax ass nosyvyeHus
npsiMoro (He NepeBepHYTOro U He 3epKasibHOro) nsobpaxeHus. MbpuaHaa Npusma umMeeT TO Xe Ha3HayeHue, HO
ncnonb3yeTcs A1 YCTaHOBKN OKYNSPOB C NOCaf04YHbIM AnameTpoM 1,25" B (pOKYCMPOBOUHbIE Y3/bl C MOCAA0UYHbIM
pnuameTpom 0,96".

------------------------------------------- N TIpUBOLObI M -mmmmmmmmm e e

YacoBble npuBogbl Simple Type

YacoBble npuBogbl Simple Type ycTaHaBAMBalOTCS Ha MOJISAPHY0 OCb MOHTUPOBKU Y KOMMEHCUPYIOT CyTOUYHOE
BpalleHve Heba. K HUM He mocTaBisieTcs Ny/bT ynpaB/ieHWs, HO Ha KOpMyce NpUBOAA MMEEeTCs perynsatop
CKOpPOCTK BpalleHusi apuratens. MuTaHne ocyllecTBseTcs OT 04HOM 9-BO/bTOBOW GaTapeiku (BXOAMT B KOMMAEKT
nocTaBku), KOTopoii xBaTaeT A0 40 yacoB paboTbl. BbinyckalTcs mogenu Ass MOHTMpPoBOoK EQ1 n EQ2.

OpnHonpuBogHas cuctema ynpasrieHUs

OgHonpusoaHas cucTemMa ynpas/fieHUss COCTOUT U3 4acoBOro NpuMBoOA4a W MynbTa ynpas/ieHns, C NoOMOLLbI KOTOPOro
MOXHO OCYLLEeCTB/IATb KOPPEKLMW ABuratens. BeinyckaroTcsa mogenv gas MOHTMpPoBok EQL n EQ2.
MpefycMOTpeHbl ABE CKOPOCTM KOppekuun: 2X 1 8x OoT 3BE34HOI CKOpoCcTh (2x 1 4x B Mogenu ana EQ1). MutaHne
ocyuiecTBnsieTcst ot 4 6atapeek Tvna "D", KoTopbix xBaTtaeT 40 20 yacoB paboTbl. baTapeliku pasmeLlalnTcs B
crneunanbHOM KOHTelHepe.

KpacHblii dhoHapuK

KpacHblii (hoHaprk No3BONUT BaM NOACBeYMBaTL Ball 3BE3Hbl/i aTnac uan 6/10KHOT AN 3anuceli, He Hapyluas
apgantauuio 3peHust kK TeMHoTe. OH OCHalleH ABYMsi CBETOAMOAAMU U PEryNSiTOPOM SpKOCTU. MutaHue
ocyuiecTBnsieTcss oT 9-B0/IbTOBOWN HGaTapeiikn (noctaBnsieTcs ¢ OHAPUKOM), KOTOPOI xBaTaeT Ha 25-625 yacos
pa6oTbl (B 3aBMCMMOCTW OT UCNOMIb3YEMOI SPKOCTK).
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ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
Bapnayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Kupruaus (996)312-96-26-47 Kasaxcra (772)734-952-31

KanunuHrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupog (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Iuneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropoga (831)429-08-12

HoBoky3Heuk (3843)20-46-81

Hosocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
Mepwmb (342)205-81-47

PocrtoB-Ha-[oHy (863)308-18-15

PsisaHb (4912)46-61-64
Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

CapatoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdepononsb (3652)67-13-56
CmoneHck (4812)29-41-54

Tapxukuctan (992)427-82-92-69

Coun (862)225-72-31
Crasponons (8652)20-65-13
CypryT (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Ydba (347)22948 -12
XabapoBsck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93

EavHbin agpec ans Bcex perMoHoB: stw@nt-rt.ru || www.sky-watcher.nt-rt.ru
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