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ApxaHrenbck (8182)63-90-72
Acrana +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuH0bypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Kuprusumsa (996)312-96-26-47 KasaxctaH (772)734-952-31

KanwnuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
Kemepogo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
TNuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

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

HoBoky3sHeuk (3843)20-46-81

Hosocnbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
Mepmb (342)205-81-47

PoctoB-Ha-[loHy (863)308-18-15

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

CaHkr-lMeTepbypr (812)309-46-40

Capatos (845)249-38-78
CeBacrtonornb (8692)22-31-93
Cumdpepononsb (3652)67-13-56
CwmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBpononsb (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
Yda (347)22948 -12
XabapoBsck (4212)92-98-04
YensbuHck (351)202-03-61
Yepenosey (8202)49-02-64
Apocnaenb (4852)69-52-93

TapxukuctaH (992)427-82-92-69

EavHbIn appec ansa Bcex permoHoB: stw@nt-rt.ru || www.sky-watcher.nt-rt.ru
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BHUMAHMUE!

HWKOIAA HE CMOTPUTE B TEJIECKOIN NMPAMO HA CONHLUE UMW HA OBNNACTb PAAOM C HUAM.
3TO MOXET NPUBECTU K HEOBEPATUMbIM NOBPEXAEHWUAM 3PEHWUA, BMJIOTb A0 MNOIHOW
CNENOTbI. ANA HABNIOAEHWIN CONMHUA UCTMONBb3YUTE XXECTKO 3AKPEMNEHHbIA CNEPEAN
TENECKOMA CMEUWANBHbIA CONHEYHbIA ®UNBTP. MPU HABJIKOAEHUAX CONHLUA CHUMANTE
WCKATEb UNN YCTAHABIIMBAWTE HA UCKATEJb MbINESALNTHYIO KPbILKY, YTOBbl U3BEXATb
CIYYANHOTIO HABNIOAEHUSA CONHUA YEPE3 UCKATE/b. HUKOIOA HE UCMONb3YUTE
OKYNAPHBIE CONHEYHBLIE ®UNBbTPbI ATA HABJITIOAEHWA COJHLUA, A TAKXE HUKOIOA HE
MCMONb3YUTE TEJNIECKON ANSA MPOELIMPOBAHUA M3OBPAXEHWA CONMHLUA HA JIOBbIE
MOBEPXHOCTW. BHYTPEHHEE HATPEBAHUE MOXET NMPUBECTWU K PASPYLLEHUIO OMNMTUYECKNX
ONIEMEHTOB TEJIECKOMA.



1. leTan1 MOHTUPOBKMU
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CO0opKa MOHTUPOBKHM

1. MpuKpenuTe K nnactuHe B 2. MpucoeanHUTE KOHCTPYKLIMIO K 3. MomecTtuTe TepNOHOBYIO MPOKNAOKY
nnactuHbl A1 1 A2 N1OrotTunom nnactuHe C. MeXay OCHOBaHWEM KOHCTPYKLWUK U
Sky-Watcher Hapy»y. CTopoHa nnactuHon D u coegmHuTe TpybKom 2
nnacTuHbl B ¢ Tpemsa otBepcTUamMu yepes LieHTpanbHOoe 0TBepcTHe
JOMKHa pacnofaratbcs cnepeau. COOpPKM.
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4., BctaBbTe PpuKcHpyowmin 6onT B TPY6KY U 5. YcTaHOBUTE NOJSIOYKY 419 6. MpuKpenuTte pyyKky K nnactuHe B m
3aKpenuTe. He 3ataruBaiite 60T CIMIIKOM  OKYNSIpOB M 3adUKCcUpyiTe Tpemss  3adUKCUPYITE BUHTAMK C
CWNbHO, TaK KaK B npoLecce HabNoaeHUn  BUHTaMM. BHYTPEHHUM LIECTUIPAHHUKOM.
OCHOBaHWA AOMKHbI CKONb3WUTb APYr Mo
Apyry. 7. MNprcoeanuHnTe NOALNNHUKK
noslyocen BbICOTbl 6 K BHYTPEHHUM
CTOpOHaM nnactuH A u Al.
i
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8. 3aKpoiiTe BCe KpeneXHble 0TBEPCTMA NAAaCTUKOBLIMU
3arnywkamu 1 (eciv ecTb B KOMNAEKTE).




9. MNomecTtute Tpyby TENECKONa MEXAy NnacTMHaMm
MOHTUPOBKM TaK, YTOGbI NONYOCH BbICOTbI
ONYCTUIUCb Ha NOALLMIMHUKMN CKONbXKEHHS.
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11. CHUMUTE PE3MHOBOE KOJbLO CO
CTOWMKM UCKaTeNs U yCTaHOBUTE €ro B
NPOTOYKY Ha Tpybe uckarens.
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14.0cnabbte GUKCUPYIOLNIA BUHT Ha
Tpyb6Ke dpoKycepa u yganute 3aluTHYO
KPbILLKY.

CoopKa TenecKona

10. YcTaHOBUTE PYKOATKU 7 B OTBEPCTUSA Ha
nnactnHax A n Al. PyKOATKM He
PEKOMEHAYETCS C/INLLKOM CUNBbHO

3aTArMBaTh. PeryiMpoBoyYHas pyKoaTKa
[IOfIHa pacnosaraTbCs CO CTOPOHbI
OKy/ISIPHOrO Y3na TefecKona.

12. YcTtaHOBUTE CTOMKY UCKaTENs U
3apuKcUpynTe BUHTOM.

15. BctaBbTe OKynaip U NO4OXKMUTE
GUKCHMpPYIOLWNM BUHTOM.
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13.BbIKpyTHUTE HA HECKOMBKO 060POTOB
[IBa PErYIMPOBOYHbIX BUHTA U
YyCTaHOBUTE UCKaTENb B CTOMKY 0
ynopa.




Onepauuu ¢ TeNecKonom

HacTtpo#iKa uckarens.

1. HaBeauTte TenecKon Ha OTAaneHHbIN OObEKT.

2. KaK TonbKO 06bEKT nonan B LEHTP NoAs 3peHUs], 3aKkpenute
Teneckon.

3. ChoKycupymTte naobpaxeHue (puc. 1) u ¢ NoOMOLLbIO BUHTOB
HaCTPOMKM UCKaTENsi COBMECTUTE OOBLEKT C NEPEKPECTUEM (CM. puc.2.)

doKycupoBKa

Cnerka noBepHUTE py4yKy POKYCMPOBKHM, MOKa M306paXeHne He @
CTaHeT pe3KkMM. BpeMsi 0T BpEMEHU NMPU N3MEHEHMU TEMMEPATYPbI

OKpYXaloLLlero Bo3ayxa notpeéyeTcs 4ONOAHUTENbHASA

nepedoKycMpoBKa. U3MeHeHne POKYCMPOBKMU TaKKe noTpebyetcs

npu CMEHE OKynapoB unu go6aBneHnn nuH3ol bapnoy.



perynmposka

Ucnonb3oBaHUe PYKOATKHU PEryIMPOBKH NMpUKKUMa. @

OcnabneHue unu JONoNHUTENbHOE 3aTarnBaHue perympoBoyYHOM

PYKOATKM YMEHbLUAET UM YBENUYNBAET TPEHUE MEXIY TPYOOM U -
MOHTUPOBKOMW. Cnerka noBopaynBas peryimpoBoYHYO PYKOSITKY,

yCTaHOBUWTE TPEHKUeE, NPKU KOTOPOM Tpyba He NpoCcKasib3biBaeT, HO

cB060OHO NOBOPAYMBaETCS NPy Py4HOMN HacTporKke. [1ns Hanbonee

NOJSIHOIO UCMOIb30BaHUSA BO3MOXHOCTEN PErYTMPOBKU TPEHUS,

HEMHOro ocnabbTe NPOTUBOMOJIOXKHYIO PYKOSITKY TefiecKona.

BbiGop yBenuueHun

Mcnonb3ysa oKynsipbl ¢ pasHbiMU GOKYCHbIMU PACCTOSTHUSAMU, Bbl MOXXETE Moy4yaTb pas/iMyHble YBENUYEHHS.
B KOMNNEKT Teneckona BXOAAT OAUH USTU HECKONBbKO OKYNSIPOB € pa3nnyHbiMU GOKYCHbIMU PacCToAHUAMU. OB6bI4HO
Nnobutenu actpoHoMUMK UMetoT 5 n 6onee pasnnyHbIX OKYNAPOB, Aalowux 60bLON AUana3oH yBeNUYeHUn. 310
nos3eonseT HabnaaTenio BoibpaTtb ONTUMaNbHbIN ANS KaXKaoro HabntogaeMoro o6beKra oKkynsp. [11a BblYUCieHuns
YBENUYEHNA MU MOLLLHOCTHM TENECKoNa B KOMGUHaLMKU C OKyNsipOM Heo6xoaMMo GOKYCHOE pacCcTosiHUE Teneckona
pasaennTb Ha GOKYyCHOE paccTossHME UCMONb3YEMOro OKynspa:

YBenuyeHune = (GpoKycHoe paccTosiHue Teneckona) : (poKycHoe paccTofsHue OKynspa)

Hanpumep, Teneckon, wumelownin ¢oxkycHoe pacctosHMe 1250 MM, B KOMOGWMHAUMM C  OKYNsSipoM,
nmerownm GoKycHoe pacctosiHue 25 MM, gaeT cnegytoulee ysenudenue: 1250 : 25 = 50 Kkpar.

Kaxkgblvi Teneckon umMeeT npeaen None3Horo yBeanieHns, NnPUMEpPHO paBHbIN yiBOEHHOMY AMaMeTpy 06 bEKTUBA,
BblpaXXeHHOMY B MM (Hanpumep, 200 KpaT ang Teneckona ¢ guaMetTpoM o6bektuBa 100 MMm). YKa3biBaeMble
HEKOTOPbIMU NPOU3BOAUTENAMU CIULIKOM 60/bLLME YBENUYEHUS TENECKOMOB ABNAIOTCA PEKNAMHbBIM TPIOKOM, Ha
KOTOPbLIM He HaJo obpalatb BHMMaHuA. CnegyeT UMeTb B BUIY, YTO Npu 601bLIOM YBENNYEHUN N3006parkeHne
06beKTa CTaHOBUTCH TYCK/IbIM U MEHEE PE3KUM (3TO PyHAAMEHTaNbHbIM 3aKOH ONTUKK). CTeneHb CNOKOMUCTBUSA
aTmocodepbl TaKkKe 6yaeT orpaHMYnMBaTb BO3MOXHOCTb MCMONb30BaHNs 60/bLLMX yBENNYEHWUI 6€3 3HaUUTENTbHON
noTepu Kayectsa nony4aeMoro nsobpaxeHus. Bmecte ¢ okynsipamu Bbl MOXETE UCMNONb30BaTb NMMH3Y bapnoy,
KoTopasi yBenuMunBaeT POKYCHOE pacCTosiHWe Tenleckona, a 3HavuT 1 ero ysenuvyeHune. O6bI4HO NMH3a bapnoy
BCTaBNSIETCH B OKY/SIPHbIA y3€/1 Nepes OKyNapoM U JaeT yBENUYEHUE TefIeCKona Ha BEIMYUHY, COOTBETCTBYIOLLYIO
€e KpaTHOCTM (HanpuMep, 2-KpaTHas NMH3a bapnoy no3BonseT yBeNMUYUTbL OGBLEKT B 2 pasa).

HauynHaTb HabnogeHne Nto6oro 06beKTa CNeayeT C OKYyNSpPOM, AalOLWMM HaUMEHbLIee yBennyeHne (obnagaowmm
HanMbonblIMM POKYCHbIM PAcCTOAHUEM) C LIeSIbl0 HaxoXAEeHUs 06bEKTa U LLEHTPUPOBaAHUS ero n3obpaxeHus B
none 3peHust Teneckona. Manoe yBennyeHnme gaet 60nbLIOE MOJSiEe 3PEHUSA, YTO NO3BONSET BUAETb GOJbLLMIA
y4acToK Heba B OKynsip Teneckona, a 3Ha4uuT 1 6biCTpee HaxoAnTb HYXKHbIM 06bEKT. onbiTKa OTbicKaTb HEGECHbLIN
06BEKT C MOMOLLbIO OKyNsipa ¢ 601bLWNM YBENMYEHUEM PAaBHOCU/IbHA NOMbITKE NMOWCKA UIroNKK B cTore ceHal

MNocne ueHTpupoBaHUA M306pakeHUss O6beKTa B MOfie 3peHUs TeNlecKona MOXHO MNepenTu Ha 6osbliee
yBenMyeHune (MCnob3oBaTb OKYSP C MEHbLMM GOKYCHbIM paccTosHueM). K npumepy, npyu HabniogeHUU Taknx
06BLEKTOB, KaK NJiaHeTbl U ABOMHbIE 3Be34bl. JIyHY TaKXe MOXHO paccmaTpuBaTb C UCNONb30BaHUeEM 60MbLIOro
yBenuyeHus. O6beKThbl JanbHEro KOCMOca, KaK nNpaBuio, flydlle paccmaTpusaTb C UCNONb30BaHUEM Masioro Uin
cpefHero yBenuyeHus, NOCKOJIbKY MHOIME M3 HUX CBETATCA O4eHb cnabo, HO MMeT GOMblyio BUAUMYIO
NPOTAXXEHHOCTb. TakMe 06beKTbl NPK HabNAeHMU C 60MbLUIMM yBEIMYEHUEM MOIYT OKa3aTbCsH HEBUAUMbIMU,
NOCKOJIbKY 60/1bLIOE YyBENNYEHNE HEM3BEXHO CHUXKAET APKOCTb NoJly4aemMoro naobpaxeHus. Ho ato cnpasenineo
He Ona Bcex 06bEeKTOB AaibHEro KocMoca. HekoTtopble M3 HUX SIBASIOTCSA AOCTAaTOMHO MasibiMU, HO BMECTE C TeM
OTHOCHUTENIbHO APKUMU. B 3TOM cilydae ucnonb3oBaHue 60MbLKX YBETUHEHUA NO3BONUT PACCMOTPETb B TaKMX
ob6beKTax 60sibllee KONMYecTBo geTanen.

Mpu npaBuNbLHOM BbIGOPE OKyNApa MOXXHO NPOBECTU HabMoAeHNe C MaKCMManbHOW Nob30K. B aToM cnyvyae
HayuMHaTb HabnwgeHne Heob6Xxo4AMMO C MOMOLLbIO OKynspa, MUMeLWero Manoe ysenmyeHne n 6obloe none
3peHuns. Ecnnm 06beKT BMAEH XOPOLO, TO MOXHO YCTaHOBUTb OKYNSp ¢ 60/blWKMM yBenndyeHmem. Ecnm kKayecTso
n3o6paxeHuns 06beKTa yXyawnnoch, NonpobynTe ycTaHOBUTb OKYNIIP C MEHbLLWM YBETUYEHUEM.
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ACTPOHOMMHYECKHUE OOBEKTDI
JlyHa

MoBepxHOCTb JlyHbI IBASIETCA CaMbiM NPOCTbIM U Haubonee MHTEPECHbIM 06GBLEKTOM HabnloaeHWUsa ansi Ballero Teseckona.
JIyHHbIE KpaTepbl, MOPS U Aaxe ropHble XpebTbl ACHO pa3nnyinmbl ¢ paccTosHua 6onee 380 Thic. KM! Hannydwmnm BpemeHeM
HabnloAeHUsa Halero eCTeCTBEHHOrO CNyTHUKA ABASIIOTCS YacTHble ¢a3bl, Korga Ha NoBepXHOCTU JlyHbl BUAHLI TEHU, Aatowwue
BO3MOXHOCTb paccMoTpeTb 6onble getanerd (0CO6EHHO Ha rpaHuLEe CBETNOM M TEMHOM o6nacted, Ha3biBaeMow
TepMuHaTopoM). MonHas JlyHa He UMEET TEHEN U CIULIKOM ipKa, YTOObI 4OCTaBUTb YA0BONLCTBUE NpU ee HabnoaeHuun. ns
ocnabneHust SpKOCTU JTyHbl MOXHO MCNOb30BaTh JIYHHbIN CBETOPUNLTP - OH AenaeT HabnoaeHus 6onee KOMGOPTHLIMU U
NO3BO/SET PACCMOTPETL MENKUE ETANM TYHHON NOBEPXHOCTH. Jly4wle Bcero HabnioaaTtb JIyHy, Koraa OHa HaxoAWTCS JOCTAaTOYHO
BbICOKO Haj, FOPU30HTOM (TO e CaMOe OTHOCUTCS U K APYrMM acTPOHOMUYECKUM OObEKTaMm).

ConHue

YcTaHOBMB Ha BXOAHOE OTBEPCTUE TENECKOMNa CONHEYHbIW anepTypHbli GUNbLTP, Bbl MOXETE NPEBPaTUTbL CBOW TeNnecKkon B
MHCTPYMEHT /19 AHEBHbIX aCTPOHOMMUYECKUX HabnioaeHui. MNepBoe, 4TO MOXHO yBUAETb Ha CoNHLE - 3TO MATHA, KOTopble
€}eJHEBHO MEHSIIOT CBOIO (GOPMY, BHELUHUI BUA U MecTononioxeHne. ConHeyHble NATHA ABNSAIOTCS CEeACTBUEM MarHUTHOM
aKtMBHocTM ConHua. MHorve Ha6nogaTenu aenaioT 3apuMCcOBKU MATEH C TEM, YTOOLI CNeauTb 3a AMHAMMUKOM X eXXeAHEBHOIO
U3MEHEHHSI.

BHumanue! CmoTtpeTb Ha ConHue Yepes TenecKon 6e3 Ucnosib3oBaHUs NpodpecCUoHa/IbHO U3rOTOBIEHHOrO COJIHEYHOr0
¢dunbTpa HEeNb3A!

MnaneTbl

MnaHeTbl, B OT/IMYME OT 3BE3/, HAXOAATCA B NOCTOSHHOM ABUMEHUW U HE pacronaraioTcs B OIHOM U TOM Xe MecTe HeGECHOM
codepsl. [oaTomy ans Toro, 4To6bl y3HaTb YCAOBUS UX BUAMMOCTH, CrefyeT Nofb30BaTbCa cneuuanbHbIMU aCTPOHOMUYECKUMMU
XypHanamu v Kanengapsamu. CambiMu SpKUMKU 06beKkTamu HeGa nocne ConHua v JlyHbl aBnstotest BeHepa, Mapc, HOnutep u
CatypH. C NoOMOLLbIO TeTIECKONa MOXHO YBUAETb HEKOTOPLIE AETaNU 3TUX NNAHET. [lpyrue nnaHeTbl TaKKe MOXHO YBUAETb, HO
JeTanemn Ha Ux NoBEPXHOCTSX

pasrnagetb He yaacTcesi. MOCKONbKY BMAMMBIA pa3Mep MiaHeT AOCTaTOYHO Mas, TO ANS MX HabnioaeHUs PeKOMEeHayeTcs
MCMNob30BaTb AONONHUTENbHbIE OKYNSPbI, AdlOLWMUE 6ONbLIME YBENUYEHUS.

IOnutep. Camas KpynHas nnaHeta ConHEYHON CUCTEMbBI NpeacTaBnsieT 60/1bLON MHTEPEC Ana HabnioaeHWH. Bbl MOxeTe yBUaETb
CNJIIOCHYTLIA AWCK TMraHTCKOW MiaHeThbl U YeTbipe KpynHenwux ee cnytHuka: Mo, Kanaucto, EBpona u MaHumen, B3anMHoe
pacnonoX)eHWe KOToPbIX HEMPEPLIBHO M3MeEHSiETC. C MOMOLLbIO OKynsipa ¢ 60/bLWMM YBENUYEHUEM Ha JMCKE MaHeThl Npu
XOPOLIMX aTMOCHEPHBIX YCIOBUSIX MOXHO Pa3NMuuTb HECKOLKO Noioc 061aKoB.

CartypH. Bva oKOnbLOBaHHON NAaHEeTLl B NEPUOAbl €€ Haunyylelh BUAMMOCTU OCTaBISET HEM3INaauMoe BneyatneHune. Yron
HaKJIOHa KONEL, MEHSIETCA C NMEPUOAOM B HECKONLKO NET: MHOTAA MX BUAHO € pe6pa, a UHOrAa OHU Pa3BOPaYMBalOTCH B CTOPOHY
3emnu. BoaMOoXHO, Bbl yBUAUTE PSAOM C AUCKOM MAAHEThI APKYI0 "3Be3ay" - 370 TutaH, camas KpynHas nyHa CaTypHa.
BeHepa. 3a vucknioyeHneM ConHua U JlyHbl nnaHeTa BeHepa aBnsieTcsi caMbiM APKUM 06GbEKTOM 3eMHOro Heba. ApKOCTb ee
HaCTO/MIbKO BENMKa, YTO MHOr4a ee MOXHO HabnoaaTb HEBOOPYXEHHLIM FNMa30M Aaxe B AHEBHOE BPeMS (B TEIECKON B 3TO
BpeMs BeHepa BMAHA B BUae TOHKOro cepna). [ocKonbKy 3Ta nnaHeTa pacnonoxeHa 6113Ko K CoMHLY, TO ee MOXHO Habnoaatb
TONbKO BOM3M YTPEHHETO UM BeYEPHEro ropu3oHTa. HMKakux o6pa3oBaHuUii Ha NOBEPXHOCTU BeHepbl He BUHO, MOCKOJbKY
OHa MOKpbITa TONCTLIM COEM 06/1aKOB.

Mapc. KpacHasi nnaHeta conuxaetca ¢ 3emnen 1 pas B ABa roaa. B MOMeHTbl MakCMManbHOro CONMKEHUS MOXHO YBUAETb
KpacHbIM JUCK MIaHEeTbl, @ TaKkKe NeasHble NOASpHbIE Wanku. YTo6bl yBUAETb A€TaNM NMOBEPXHOCTU NnaHeTbl, Heobxoanuma
XOpoLas BUAMMOCTb U MOLLHbIE OKYASIPbI.

3Be3abl

Mpy HabnogeHMn 3Be3bl BUAHbI KakK MepLaloliMe CBETOBbIE TOYKM. [axe camMble MOLLHbIE TENECKOMbI HE MOTYT YBENUYUTD
n3006paxeHus 3Be3/, OHW BCE PaBHO BUAHbLI NIULLIb KaK TOYKU CBETa. BMecTe ¢ TeM, Bbl MOXETE HacnaxaaTbCs PasnnyHbIM
LLBETOM 3B€3/, HAaNTU MHOIO ABOMHbLIX U KPaTHbIX CUCTEM. 3HaMeHUTas "ABOMHas-ABOMHAN" B co3Be3auN JInpbl U addeKTHas
[AByxUBeTHas napa Anb6upeo B co3Be3anu Jlebeas SBSoTCA OAHUMU U3 CaMblX UHTEPECHBLIX aCTPOHOMUYECKMX OOBEKTOB ANA
HabnloaeHWs B Teneckon. BoigBneHuio uBeta 3Be3bl Cnoco6eTBYET Hebonbluas pachOKYCUPOBKa ee U306paXKeHHS.

061beKTbl fanbHEro KocMmoca

Ha TeMHOM He6e HabnoaeHUI0 AOCTYNHO OFPOMHOE KOTMYECTBO BOCXUTUTENbHBIX 0GbEKTOB AaNbHEro KOCMOca:
nnaHetapHole U aAndPysHbie TYMAHHOCTU, pacCesHHbie U LWapoBble 3BE3[Hble CKOMIEHWS, ranakTUuKu pasinyHbIX TUMOB.
BONbLWMHCTBO 3TUX OGBLEKTOB UMEIOT HU3KYIO APKOCTb, NO3TOMY ANS UX NOUCKA HEO6X0AMMO BbiGUpaTh MECTO HabnoaeH!s,
yoaneHHoe oT UCTOYHUKOB cBeTa. Kpome Toro, Heo6xoauMo onpeaeneHHoe Bpems AN agantauuy 3peHUs K HOYHOMY BUAEHUIO.
He cnepyet oxuaaTth yBUAETb B TENECKOMN TAKUE e KpacoyHble U306parkeHnss 06 EKTOB, KOTOPbIE NPUBOAATCS B XypHanax v
KHurax. Npu HabnogeHUA B TENECKOMN OHU BbIFSASAT KaK TYCKIbIE cepble NATHa. 3peHue YenoBeKa HeJOCTaToOqHO HYYBCTBUTENBHO,
4yT06bI pa3nuyaTh LiBeTa 06BLEKTOB AaNbHEr0 KOCMOCA, 3a UCKITIOYEHWEM HECKONIBbKMX Haubonee sipkux npeacrasutenen. Ho no
Mepe HaKOoMIeHUs OrbiTa Bbl CMOXETE pasnnyaTth B HUX BCE 60sbLIe U 60AbLLE OTAENbHBIX JeTanemn U CTPYKTYP.



ACTpOHOMMUYECKHE HAONIOAEeHURA

[ns actpoHOMUYECKMX HaBNOAEHUI CTapanTecb BblbUpaTh TaKoe MEeCTO, rAe HET UCTOYHMKOB MCKYCCTBEHHOMO
cBeTa: yIMYHbIX GOHapPEN, CBETALLMXCA OKOH UM aBTOMOGUIbHBIX dap. CBET TaKMX UCTOYHUKOB ByaeT HapyllaTb
afanTauumio Ballero 3peHUsl K TeMHOTe. YCTaHaBUBaWTe TENECKON Ha TPaBe WK IPyHTe, HO He Ha acdanbTe,
MOCKOJIbKY OT HEro MOAHWMALOTCS TEMIOBbLIE MOTOKM BO34yxa, KOTOpble 6yayT pa3MbiBaTh N306paxeHne
o6beKTa. AHanorMyHo naberante HabnoaeHUs 06bLEKTOB B HanpaBieHMM Haj KpblillaMu 34aHnin u Tpy6amm,
MOCKOJIbKY OT HUX TaKXXe MOTyT NOAHMMAaTbCS HarpeTble NOTOKU BO3ayxa. He cneayeT Takke NpoBOAUTb
HabnoAeHUs N3 NOMELLEHNS YepPEe3 OTKPLITOE OKHO, MOCKO/bKY Pa3HOCTb TEMMNEPaTypbl BO3AyXa BHYTPU U BHE
NoMeLLEHUS NPUBEAET K BOBHMKHOBEHMIO BO3AYLUIHbIX MOTOKOB, KOTOPbIE BYAYT TAKXe UCKaMaTb N306paXeHus
HabnogaeMblX 06bEKTOB.

Ecnuny Bac ectb BO3MOHOCTb NPOBOANTL HAabNIOAEHNSA B CENIbCKOM MECTHOCTH, TO Bbl CAMU CMOXKETE y6eanTbes
B TOM, HAaCKO/IbKO 60s1blue 06LEKTOB AanbHEr0 KOCMOCa MOXHO YBMAETb N0 CPAaBHEHUIO C HabnogeHUAMU B
605bLLIOM ropoge.

CnoKoicTBUE U NPo3pavHOCTb aTMocdepbl

ATMOCcdepHbIe yCnoBMA HabNOAEHUA MEHAIOTCA eXxeaHEBHO. TypbyneHTHOCTb aTMocdepPbl MPUBOAUT K TOMY, H4TO
BUAMMbIE Yepes TeNeCKOoN n306parkeHnss acCTPOHOMUYECKUX OOBEKTOB KaK 6bl "6ypnar" (MHAUMKaTOPOM
HECMNOKONCTBUS aTMOocdhepbl ABNAETCA MepLaHne 3B8e34 Npu HabniogeHUM X HEBOOPYKEHHbLIM rna3om). Ecnu
aTtmocdepa HECNOKOMHA, TO NPUAETCS UCMONb30BaTb Masble YBENNYEHUS, MPU KOTOPLIX UCKaXKEHUS HE TaK
3ameTHbl. Ecnn atmocdepa cnokoiHa, To 3Be34bl NOYTU HE MepLaloT, U306paXeHUs B OKyNsipe Tenieckona He
ApoXarT n He pa3MbliBatoTcs. CnoKoMcTBUE aTMochepbl B6IM3K 3eHUTa ropasao nyylle, 4em B61M3K rOPU30HTa,
rae nyd cBeta OT aCTPOHOMMYECKOro o6beKTa NPoxoanT 60nblKI NYTb Yepeld aTmocdepy. Kpome Toro,
CnoKoncTBue atmocdepsbl yny4dwaeTcs nocne noayHouu, Koraa 6osbluas 4acTb HAKOMIEHHOro 3a A€Hb 3€MHOM
NOBEPXHOCTbLIO TEMNNIa paccenMBaeTcs B NPOCTPaHCTBe.

Han6onee BaXHbIM YCNIOBMEM YCMELWHOro HabMt0AEeHUS TYCKIbIX aCTPOHOMUYECKUX OO BEKTOB ABNIAETCH
Npo3payvyHOCTb 3eMHOM aTMOochEpbIl: a TOYHEE - OTCYTCTBUE B HEW Bnaru, abiMa v nbinun. Bee 3t cy6etaHumnm
pacceunBaloT CBET, NOCTynatowWwmi OT aCTPOHOMUYECKOro 06bEKTA, CHUXKasA ero BUAMMYIO SpKOCTb. O
npo3payvyHoCcTM aTMocdepbl B HOUYb NPOBEAEHUSA HABNOAEHUIN CyaAT NO BEIMYMHE CaMblX HESIPKUX 3BE3[,
BUAMMbIX HEBOOPYXEHHbIM rNMa3om (Hauny4ylmMMmM CHUTAIOTCS YC/TOBUS, MPU KOTOPbIX BUAHbI 3BE3/bl 6-¥
BENYMHbI U cnabee).

OxnaxxgeHue TenecKona

Bce ontuyeckne MHCTpYMeHThI TPEBYIOT OnpeaenieHHOro BpeMeHU 415 nNepexoaa B COCTOsIHUE TeMnepaTypHOro
paBHOBECUS C OKpyXatoLlen atmochepor. Hem 60sbLue MHCTPYMEHT M BbllLe pa3HOCTb TeMnepartyp, TeM 6onbLue
BpeMeHu TpebyeTcs ansa atoro. [1na oxnaxkaeHus Bawero teneckona tpebyercs He meHee 30 MUHYT. B
MECTHOCTM C XONOAHbIMU KIIMMaTUY4ECKMMU YCNIOBUSIMM (NpeobnafaHune oTpuLarteNibHbIx Temneparyp), TeENecKorn
crneayet XpaHuTb, MO0 BO3MOXHOCTH, B HEOTAN/IMBaeMOM MOMELLEHUN.

Apantauua 3peHun

He cnegyeTt oxuaaTthb, 4TO NOCNE BbIXO4a U3 OCBELLEHHOIO NMOMELLEHMS B TEMHOTY Y/IULbl Bbl CPa3y e CMOoXeTe
yBUaeTbL cnabocBeTalmecs TYMaHHOCTH, FraflakTUKK U 3Be3Hble cKonnenus. [Ana goctmxernms 80% oT NosHOM
YyBCTBUTENBHOCTU HOYHOIO 3peHUsT He06X0anMa, No KpanHen mepe, 30-MUHYTHaA aganTauums rnas K TeMHoTe.
Mo Mmepe Np1BbIKaHUS 3pPEHUA K TEMHOTE Bbl CMOXETE YBUAETb C MOMOLLBIO TeNecKkona sce Hanbonee cnabble
Jetanu HabnogaeMoro o6beKTa.

Y1066l OPMEHTUPOBATLCA B TEMHOTE, UCNONb3YyiTE GOHAPUK C KpacHbIM CBETODUIbTPOM BMECTO 06bIYHOMO
cBeTa. KpacHblii CBET, B OT/iM4Me OT 6e10ro, He HapyLlaeT agantaumio 3peHUst K TeMHoTe. MaeanbHbiM
BapuaHTOM ABASIETCA UCNOb30BaHWe GOHapUKa CO CBETOM3yHaloWNMMK AuogamMm KpacHoro useta. MoxHo
MCcNonb30BaTh U 006bIYHbIA GOHAPUK C GUNBLTPOM, U3rFOTOBNEHHBIM U3 MaTepuana KpacHoro useta (uennodaHa
unu 6ymaru). OcteperanTecb BO BpeMs ceaHca HabnioaeHMs CBETa YIMYHbIX doHapen 1 aBTOMOGUbHLIX dap.



lOcTupoBKa pedneKkropa

HaBeauTte Teneckon ¢ 6OMbWIMM YBEMYEHUMEM Ha 3BE34Y,

D

nomMecTutTe ee TO4YHO B UEHTPp nond 3peHua U HEeMHOro

pachoKycupynte u3obpaxeHue. 3Be3aa
pa3MbITOr0 AUCKA, OKPYKEHHOIO cepuen

npumetr ¢

KOHLIEHTPUYECKMX Kosew,. Ecnu KonbLia MMeloT BUA, MOKa3aHHbIN

opmy

Ha puc. 56, To BaM HE06X0AMMO NPOBECTM IOCTUPOBKY TelecKona.

Ecnu y Bac HET cneuuanbHoro OKynspa Ans ocTUp
TeNlecKona, To Bbl MOXETEe 3roTOBUTh €0 YNPOLLEHHbIN Bap

Bo3bMuTe KOPOBOUKY (KOHTEMHEP) OT 35-MM MNMIEHKK, OTPEXKbTE
[OHO ¥ aKKypaTHO npojenanTte maneHbKoe OTBEPCTUE TOYHO MO

LIEHTPY KPbIWKKW KOHTEMHepa. HajeHbTe KpbIWwKy Ha ha
3epkano. OnpaBa rNnaBHOrO 3epKana KOHTEWHEp — WU

IOCTUPOBOYHbLIA OKynAp rotoB. Tenepb NOCMOTpUTE B Tpy6y

TenecKkona, B KOTOPOKW Bbl YBUAWUTE MaNleHbKOe AuaroHan

OBKH

lOcTupoBKa He TpebyeTcs
MaHT. i pesy

| M——_ DOKyCUPOBOYHBIN y3en
| |

Tpe6yeTcs 0CTMPOBKa

BHOE
Baw PacTsikun
— JlaKoHa/NbHOro 3epKana

bHOE

3epKano, 3aKpenseHHoe Ha pacTsaXKax. A B rnybuHe Tpy6bl —
rmaBHOE 3€pKalo, 3aKpenneHHoe TpemMsa 3axKuMaMu noa yriom

120° (puc. 6).

B onpaBe rnaBHOro 3epKana ecTb LWeCTb '

perynmpoBOYHbIX BUHTOB, PACnONOXEHHbLIX NOMapHO noa yriiom

120°. Mpu noMoLLM rnepBbIX TPEX BUHTOB (IOCTUPOBOYHbIX) MOXHO

MEHATb MONOXEeHUEe 3€epKasa B onpaBe, OCTaBlWIWECA B

(cTonopHble) cnyXat 4Nns HageXHON dUKcaLuUn yCTaHOBIEHHOMO

nonoXeHus (puc. 7). AnaroHanbHoOe 3epKano loCTUPYETCA T

BMHTaM1 U O4HWM CTOMOPHbLIM B LLEHTPE, KOTOPLIM NO3BONSAET

nepemellaTbh 3epKaso BBEPX UM BHWU3 Mo Tpy6e.

IOcTMpoBKa gMaroHanbHOro 3epkana

Hapo ycTaHOBUTb AMaroHanbHoe 3epKano TaK, YToGbl B
HEMMOMHOCTLIO MOMELLANoCb OTpPaXX€HWe NaBHOro
3epKkana. YcTaHOBMTE B OKYNAPHbIA Y3en OKynsp Ans
IOCTUPOBKM M MNOCMOTpUTEe B Hero. Ecnu oTpaxeHue
rMaBHOrO 3epKafia He nomelwaetca B AMaroHanbHOM
(puc.8) 3epkane, To NpyU MOMOLLM IOCTUPOBOYHbLIX BUHTOB
npuvaavte auaroHasbHOMY 3epKafly Heo6XO0AMMbI yron
HaKnoHa. MNpu 3TOM UrHOPUPYUTE OTParKEHWE BTOPUYHOIO
3epKana. [p1 npaBubHOW HAacTPOMKeE Bbl AOMHbI YBUAETb
BCE TPU 3aXnMa rnaBHoro 3epkana (puc. 9). B gaHHOM
cnyyae loCTUPOBKY AnaroHanbHOro 3epKana MOXHO cYuTaThb
3aKOHYEHHOW.

naBHoe 3epkano HaroHanbHoe 3epKano
UHTbI @

" nasHoe
pems .+ 3epKano

N

N 2
boovd
———  OnpaBsa

rNaBHOro
3epkana

CTOMOPHbIE BUHTBI

D

PerynnpoBoYHbI€ BUHTbI

BTOPHUYHOro 3epKana

D

3ax}UMbl rnaBHoro 3a)KMMbl rnaBHoro

/ 3epKana

-

3ax1MMbl rnaBHoro
3epKana
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OcTupoBKa rnaBHoOro sepkana

OcnabbTe TpY CTONOPHbLIX BUHTA Ha OnpaBe rMaBHOMo
3epKana. Tenepb, Bpallas IOCTUPOBOYHbLIE BWHTHI,
Heo6xoaAMMo A06MTbCS TOro, 4TOGblI OTpa)keHue
OnaroHanbHOro 3epkana O6blI0 TOYHO B LIEHTpe
rnaBHoro. He nbiTaMtecb JOGUTLCA pel3ynbTata C
nepBown NOMbITKK, nencreymnte MeTo40M
"nocneaoBaTenbHbIX NPUGAMKEHUI". KaK TONbKO BaM
yaanocb [A06GWUTbCS LIEHTPaNbHOrO0 pPacrosioXKeHuUs
IWaroHanbHOro 3epKkana B rnaBHom (puc. 10) —
3aTAHUTE CTOMNOPHbIE BWHTbl. [N Haunydwen
HaCTPOMKN PEKOMEHAYETCS MNPOBOAUTb OCTUPOBKY
BABOEM: B JaHHOM c/ly4ae oauH HabnwoaaTeno 6yaet
CMOTPETb B OKyNsip M AaBaTb Bce Heobxoaumble
yKasaHus Aapyromy HabniogaTtento, Bpalwatlowemy
BWHTbI. Bonee To4YHylo IOCTUPOBKY raBHOIO 3epKana
Heo6xoaAMMO MpoBOAUTL MO 3Be3gaM. Hasegute
Teneckon Ha [llonsipHyio 3Be34y, 3aTEM YCTaHOBUTE
605blIOE YBEIMYEHUE U HEMHOrO pacdoKycupynTte
nsobparkeHue. lNMpu atom 3Be3ganpumeT Gopmy AUCKa
C CEepuen KOHLEHTPUYECKMX Koneu. Ecnu Konbua
UMEIT  anaunTuyeckyilo ¢opmy (puc. 56), TO
HeobxoanMMa 6osiee ToYHas I0CTUPOBKa. Balwa 3agava
B 3TOM c/ly4ae — A06UTbLCS TOro, YTO6bI KOJbLa UMENU
OKPYXHOCTH, KaK NMoKa3aHO Ha puc. ba. Yutute, 4to
TOYHas OCTUPOBKa TpebyeT Nullb HE3HaAYUTENbHOM
KOPPEKLUMMU NONOXEHUS 3epKana. lpu OCTUPOBKE
3Be3aa 6yaeT cMmewaTbCs U3 LLeHTpa NoNs 3peHusd,
NO3TOMY MOCNE KaX4OW KOpPpPEeKuuM BO3BpaliauTte
3Be34y TOYHO B LEeHTp. Korga Bam nokaetcs, 4To
IOCTUPOBKa 3aKOH4YEeHa, YCTAaHOBUTE MaKCUManbHOE
yBeNM4eHne 1 npoBepbTe Gopmy Konew,. Ecnm 3amMeTHbI
OTK/NOHEHUSI OT OKPYXHOCTH, TO Npou3BeauTe
nocnegHo Koppekuutio. He 3abyabTe nocne
IOCTUPOBKM 3aTAHYTb CTOMOPHbLIE BUHTLI.

Buz B 10CTMPOBOYHBINA OKY/ISIP NPpU
naeanbHoOM I0CTUPOBKE TeNECKOoNa

Bua B OKyNISPHYIO TRYOKY Mpy
nAeanbHoM I0CTUPOBKE TeniecKona
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Yxopa 3a TenecKonom

XpaHeHue

MpaBunbHbLIN YX04 3a TeNeCKONoM o6ecneymnT JONry0 U HaaexHylo paboTy annapaTa.

XpaHWUTb TENECKOM HYXHO B YACTOM, CyXOM, CBOGOAHOM OT MbI/IM MECTE, KOTOPOE HE NOABEPraeTcs PE3KUM
nepenajam TeMnepaTtypbl M BNaxHOCTU. He xpaHuUTe TeniecKon Ha OTKPbLITOM BO3ayXxe (Ha GankoHe U T. 4.),
XOTS rapax MOXeT 6biTb XOPOLIMM MECTOM XpaHeHus. MenKkue fetanu TeflecKona, TaKMe Kak OKynsiphbl,
AvaroHanbHoe 3epKano U apyrue NpUHaaNEeXHOCTU NyYlle XPaHUTb B MHAMBUAYaNbHbIX yNIaKOBKaXxX Uiv B
OTAENbHON CYMKe A/l OKyNsipoOB. 3aKpbiBalTe KpbllWKamMu OT MbljM BXOAHOE OTBEPCTUE Teneckona wu
OKYNSIPHbLIV Y3€N, a TaKKe UcKaTeslb B TOM Cly4ae, eC/in OH OTCOEAMHEH OT ONTUYECKOMN TPY6bl TeflecKona.

YucTtKa TpyObl TENEeCcKoNna

MexaHnKka Teneckona He Tpebyetr oco6oro yxoga. OnTuyeckas Tpyba caenaHa U3 anioMUHUSA U UMEET
rnagKylo OKpalleHHYD NMOBEPXHOCTb, AOBOJIbHO YCTOMYMBYIO K LlapanuHam M passinyHoro poaa MenKum
nospexaeHunam. MNpu KenaHun 3TU HEeAOYETbl MOXHO YAanuTb C NOMOLLbID KPacKM aBTOMaTUYECKON
NMKBUAaunn aedektoB. MaTHa Ha Tpybe yaanaloTca MArKOM TKaHbd C MCNOMb30BaHWEM pPasMYHbIX
6bITOBbIX OYUCTUTENEN.

YucTtKa onTUH4YECKUX NOBEepPXHOCTEN

Bce KayecTBEHHbIE ONTUYECKME MOBEPXHOCTU YUCTATCA C MOMOLLBIO TKAHU U CneuuranbHbIX XUAKOCTEN,
npeaHasHa4YeHHbIX AN OYUCTKU ONTUKMU C MHOTOCIOMHBIM MOKPbLITUEM. 3TO KacaeTcs KaK rMaBHOro 3epkana
Teneckona-pednexkTopa, Tak 1 ONTUYECKMX MOBEPXHOCTEN UCKATENS U OKYNsIpoB. HMKoraa He ncnonb3ymnte
NS 3TON Lenn o6bl4HbIE CPEeACTBa OYMCTKM CTEKNA UK XKUAKOCTM ANS OYMCTKM OYKOBLIX cTeKon. MNepen
MCMONb30BaAHUEM YUCTALMX KUAKOCTEW HEOOXOAMMO yAanuTb C ONTUYECKUX MOBEPXHOCTEW Nblib U
OTAeNbHbIE YacTULbl CTPYeWn

BO3A4yxa. YNCTALLYIO XXMAKOCTb HAHOCUTE HE Ha ONTUYECKYIO MOBEPXHOCTb, @ HEMOCPEACTBEHHO HA TKaHb.
MpoTupainTe ONTUKY MATKUMUW KPYrOBbIMU ABUXKEHUSAMU, 3aTEM OCTaBLUYIOCA XMAKOCTb yAanuTe YMCTOM
TKaHblo. 3TUM CNOCOGOM MOXHO YAanuTb OTMNEYaTKU WU XUPHbIX NATEH. [poABNSATE OCTOPOMKHOCTb,
M3NULLHEE TPEHME MOXET NPUBECTU K MOABIEHHUIO

LapanuH Ha ONTUY4ECKOW NOBEPXHOCTW. [NaBHOE 3epKano oyuLLanTe OTaAeNbHbIMK yHacTKaMu, UCNONb3Ys
NS KaX4oro y4acTka HOBbIV TaMMOH TKaHW. HUKoraa He NCnosib3ynTe TKaHEBLIM TaMMNOH MOBTOPHO.

BHumaHue!

KaTeropuyecku 3anpelwaetcs HaBoauTb Teneckon Ha ConHue 6e3 cneuvanbHOro
aneptypHoro &éwunbTpa (MCNoNb30BaTb OKYNAPHbIM GUNLTP 3anpeleHo). [axe
KpaTKoBpeMeHHoe HabnoaeHne ConHua 6e3 anepTypHoro opunbTpa nNpuBeaeT K
6e3B03BpaTHOM MoTepe 3pPeHUS U MOBPEXAEHUIO UHCTpyMeHTa. [pn HabnogeHuu
ConHua ¢ anepTypHbIM GUNbTPOM 3aKPOUTE UCKATESb KPbILLIKOW.
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