MHCTpYKLI,IM'-I no 3Kcnayatauuum

TEJIECKONOB HA MOHTUPOBKE IOBCOHA

150 mm/1200 Mm
200 mm/1200 mMm
254 mm/1200 Mm
300 mm/1500 mm

Sky-Watcher




CopepixkaHue

—— COopKa Tesneckona
Komnnekr
C6opKa MOHTUPOBKM
C6opKa Tpy6bl
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— HacTpolKa Teneckona
YcTaHOBKa 1UcKaTens
dokycnpoBKa
Mcnonb3oBaHue NnH3bl bapnoy
Mcnonb3oBaHue perynmpoBOYHOM NPUKMMHON PYYKHU
HaBepgeHwne Teneckona JJo6coHa
Pacuyet yBenmyeHus
BbluncneHune nons 3apeHus
BbluncneHune pa3amepoB BbIXOAHOI0 3payKa
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—— ACTPOHOMMYECKNE HABIOAEHUS

CocTtosiHne atmocdepsbl

Bbi6op mecTa HabnwoaeHus

Bbi60p noaxoasiero BpeMeHu ans HabnoaeHum
OxnarkgeHue Teneckona

ApanTtaums 3peHus

© O O O O O

— O6cnyX1MBaHWe TefiecKona 10
KOctnpoBKa 10
YucTka Teneckona 11

BHUMAHME!

HWKOIJA HE CMOTPUTE B TEJIECKOT NMPAMO HA COJIHLE UM HA OBJTACTb PAOOM C HUM.
3TO MOXET MPUBECTU K HEOBPAT/MbIM MOBPEXOEHUAM 3PEHUA, BMIOTL 0O MOJIHOW
CNEMOThI. AN HABNIOOEHWA CONMHLUA NCMOJIb3YNTE XXECTKO 3AKPEMNEHHbLIV CIEPEQMN
TEJNIECKOMA CNEUWANBHbIV CONMHEYHbLIN ®UNBTP. MPU HABJIKOAEHUAX CONHLUA CHUMANTE
WCKATENb UNWN YCTAHABNUBANTE HA UCKATEJb MbINE3ALMUTHYIO KPbIWKY, YTOBbl MUSBEXATb
CNYYAVMHOIO HABMIOAEHNA CONHLIA YEPES UCKATEJTb. HUKOTOA HE UCTIONL3YNTE
OKYINTAPHbBIE CONNHEYHbLIE oUNbTPbI ANA HABIMIOAEHWA CONMHUA, A TAKXXE HUKOIOA HE
NCMONb3YNTE TEIECKON ANSA NPOELVMPOBAHNA M3OBPAXEHWNA COMHLA HA NOBbIE
NMOBEPXHOCTW. BHYTPEHHEE HATPEBAHWE MOXET MNMPUBECTW K PA3PYLLEHUIO OMNTUYECKNX
ONNEMEHTOB TEJIECKOIA.



1. etanu MOHTUPOBKMH
Al A2

= &
o Sky-Watcher Sky-Watcher ,

1. 14 BuHTOB 2. (1 Tpy6Ka, 1 60T, ABE Wanbsbl, 1 3. lNonoyka ans akceccyapos
14 3arnywek (onuMoHanbHO) TepnoHoBas) NpoKknagKa W TPU BUHTa

5.2 BUHTa U 6. MoALWNMHUKK 7.1 pykosiTka, 1
LIECTUTPAHHbIN noslyocew BbICOThbI, 4 perynnmpoBoYHas
KoY BUHTA pyKOsiTKa

PYKOSITKa

PEryMpoBoYHasi PyKosiTKa

2. Tpyba Teneckona
McKaTenb 1 CTOMKa

MocagoyHoe DOKYCHPOBOYHBIH
MecTo uckatens KpEenexHbli 60T

3axum pokycepa

[Ba okynspa OKynapHbIN aganTep
@ (OnmH orynsip 2 2" (Kpome Mogenei ¢
ang mozeneu c rnaBHbIM 3epKaaoM

rMaBHbIM 3€pKajioM n3 nmpeKca)
U3 NUpeKca)

KpbiwKa pacronoxeHune py4Ka lonyocu lonoxeHne
BTOPUYHOrO GOKYCUPOBKU rnaBHOro 3epKana
3epKana




1. MNpuKkpenuTe K nnactuHe B
nnactuHbl A1l n A2 norotunom
Sky-Watcher Hapy»y. CTopoHa
niactuHbl B ¢ Tpems oTBepcTUsa MU
[OJIXKHa pacnofiaratbcs crepeau.

4. BctaBbTe GUKCUpYOLWMn 601T B TPYOKY U
3aKkpenuTte. He 3aTaruBanTe 60T CIUWKOM
CWIbHO, TaK KaK B npoLecce HabnogeHnN
OCHOBaHMUS JOJIKHbI CKONTb3UTb APYr MO
apyry.

N

Jlorotun Sky-
Watcher
CHapy»u

COopKa MOHTUPOBKH

2. lMpncoeanHUTE KOHCTPYKLMIO K
nnactuHe C.

A1

.
o Sky-Watcher

5. YcTtaHOBUWTE MONOYKY And
OKYNAPOB 1 3aPUKCUPYITE TPEMSA
BMHTaMMW.

8. 3aKpoWTe Bce KpeneHble OTBEPCTUA NNAaCTUKOBbIMMU

3arnywkamm 1 (eciv ectb B KOMMIEKTE).

3. MomecTtute TedpNOHOBYIO NPOKNAAKY
MeXy OCHOBaHUEM KOHCTPYKLIMK U
nnactuHow D n coegnHute Tpyoron 2
4yepes LieHTpanbHoe oTBepcTme
CO60pKM.

6. MpuKpenute pyyKy K nnactuHe B u
3adPUKCUPYHTE BUHTAMMU C
BHYTPEHHWUM LIECTUTPAHHUKOM.

7. MNpucoeanHUTE NOALMMHUKN
Nnosyocewn BbICOTbl 6 K BHYTPEHHUM
CTOpOHaMm nnactuH A n Al.




CoOopKa TenecKona

9. MNomecTtuTe Tpyby TeNneckona Mexay niacTuHamm 10. YcTaHOBUTE PYKOSTKM 7 B OTBEPCTUA Ha
MOHTMPOBKM TaK, Y4TO6bl NOSYOCH BbICOThI nnactuHax A n A1l. PyKOSTKKU He
OMYyCTUINCb Ha MOALLIMMHUKK CKOMbIKEHWS. pPEKOMEHAYETCA CAMULWIKOM CUbHO

11. CHUMKTE PE3UHOBOE KOJIbLIO CO
CTOMKM NcKaTens 1 ycTaHOBUTE ero B
NPOTOYKY Ha Tpybe uckatens.

T T- () <=

14.0cnabbTe GUKCUPYIOLLMK BUHT Ha
TpyoKe GpoKycepa n yaganute 3aLinTHYIO
KPbILLKY.

3aTarnBaTh. PerynMpoBoyHast pyKosiTka
[O/MKHa pacnoniaratbCsi CO CTOPOHbI
OKYNIIPHOr O y3/1a TeslecKona.

12. YcTaHOBUTE CTOMKY UCKaTeNs u 13.BbIKpYTUTE Ha HECKOIbKO 060POTOB

3adUKCUPYNTE BUHTOM. [1Ba PErYIMPOBOYHbIX BUHTA U
YyCTaHOBWTE UCKaTeNb B CTOMKY [10
yrnopa.

15. BctaBbTe OKyNISIp U MNOAOXMUTE
GUKCHUPYIOLWMM BUHTOM.

O <=




Onepauyuu ¢ TenecKonom

HacTtpoika uckarens.

D
(D))=

é u 1. HaBeauTte TenecKon Ha oTaaneHHbIM 0ObeKT.

2. KaK TolbKO 06bEeKT nonasn B LEeHTP Nos 3peHns, 3aKpenuTe
Teneckon.

3. ChokycupyinTe naobparkeHue (puc. 1) 1 ¢ NomMoLLbio BUHTOB
HaCTPOMKM UCKATeNsI COBMECTUTE OOBLEKT C NepPeEKPECTUEM (CM. pucC.2.)

doKycupoBKa

Cnerka noBepHUTE py4yKy GOKYCUMPOBKM, MOKa M306paxKeHne He @

CTaHeT pe3KknM. Bpems oT BpemeHu Npu M3MeHeHnn TemnepaTypbl

OKpy)KalolLero Bo3ayxa noTpebyeTtcs AOMNONHUTEIbHaAsA f
nepedoKycnpoBKa. MameHeHne GOKYCMPOBKU TaKKe noTpebyeTcs

Npu CMEeHe OKyNapoB Wn JobaBieHnn NMH3bl bapnoy.



perynmposka
npuxmma

Ucnonb3oBaHue PYKOATKU peryiMpoBKU NPUKUMa. @

OcnabneHve nnu JonoNHUTENbHOE 3aTarMBaHue pPeryampoBoYHON
PYKOSITKM YMEHbLLAET UK YyBENNYMBAET TPEHUE MEKAY TPYOON n
MOHTMPOBKOW. Cnerka noBopayvymBas peryinpoBOYHYO PYKOSTKY,
YyCTaHOBWTE TPEHME, MPU KOTOPOM Tpyba He NPOCKanb3bIBA€ET, HO
CcBO6GO/HO NOBOPAYNBAETCS NPU Py4HOM HacTporKe. na Hanbonee
MOJTHOTO MCMOJIb30BaHMSA BO3MOXHOCTEN PErYIMPOBKU TPEHUS,
HEMHOro ocnabbTe MPOTUBOMOMOKHYIO PYKOSITKY TenecKona.

BbiGop yBennueHuna

Mcnonb3ysa oKynapbl ¢ pa3dHbIMU GOKYCHbIMU PACCTOAHUAMM, Bbl MOXETE MoJjlydaTb pasfiMyHble YBEUYEHUS.
B KOMMneKT Teneckona BXoAAT OAWH UKW HECKOJIbKO OKYISIPOB C Pa3iMyHbiMU GOKYCHbIMU paccTogHUAMKU. O6bIHHO
NO6UTENN aCTPOHOMMUU MMELIOT 5 1 6onee pas3nnyHbiX OKYNSPOB, AatoumMx 60/blLON AMana30oH yBeNnYeHUn. 310
No3BONSAET HabtoaaTeNo Bbl6paTb ONTUMasbHbIM 415 KaXKA0ro HabntogaemMmoro oo6beKta okynsp. 15 BblYUCIEHUA
yBeM4YEHNSA UK MOLLLHOCTU TeJIeCKOoMNa B KOMOGUHaLWK C OKYISIPOM HEOBX0AMMO POKYCHOE pacCTosHUE TenecKkona
pasgenntb Ha GOKYyCHOE pacCTosHUE UCMONb3YEMOro OKysspa:

YBenuyeHue = (PpoKycHoe paccTtosiHue TenecKona) : (poKycHoe paccTossiHUe oKynsipa)

Hanpumep, Teneckon, wumewwun GoKycHoe pacctodgHMe 1250 MM, B KOMOWHaUMW C  OKYISpoM,
umerowmnm GoKycHoe pacctosHue 25 MM, aaet creayouiee ysenmyenue: 1250 : 25 = 50 kpar.

Ka bl Teneckon MMeeT npeaen noae3Horo yBeamieHus, npuMepHo paBHbIi yABOEHHOMY AMamMeTpy 06 bEeKTUBA,
Bblpa)keHHOMY B MM (Hanpumep, 200 KpaT 419 Tefieckona ¢ auaMmeTpom o6bexktua 100 mm). YKasbiBaeMble
HEKOTOPbLIMU NMPOU3BOAUTENAMM CITULLKOM GOJbLUINE YBENUYEHWUS TENECKOMOB ABNAIOTCA PEK/TAaMHbIM TPIOKOM, Ha
KOTOPbIN He Hago ob6pallaTh BHUMaHWUA. CreayeT UMeTb B BUAY, YTO MPU GOMbLLIOM yBENUYEHUN U306pareHne
06bEKTA CTAHOBUTCS TYCK/bIM U MEHee PEe3KUM (3TO GpyHAaMEHTasbHbIA 3aKOH ONTMKK). CTerneHb CNOKOMCTBUSA
aTMocdepbl TaKkKe 6yAeT orpaHMYMBaTh BO3MOMXHOCTb UCMO/Ib30BaHNUA GO/bLINX YBEMYEHWUI 6E3 3HAYUTENbHOM
noTepu KayecTBa Mnosy4aemMoro n3o6pakeHus. BmecTe ¢ OKynsipamu Bbl MOXETE UCMONb30BaTh MH3Y Baproy,
KOoTOpas yBeNnyMBaeT GOKYCHOE PacCTosHWE Tenleckona, a 3Ha4YuT 1 ero yseandyernune. O6bI4HO NnH3a Bapnoy
BCTaBJ/IAETCA B OKYNSAPHbIN Y3€/ nepes OKyI1SpoM U JaeT yBenYeHne TeleCKona Ha BelM4MHy, COOTBETCTBYIOLLYIO
ee KpaTHOCTK (Hanpumep, 2-KpaTHas IMH3a bapioy No3BonfeT yBeNUYnTb 06bEKT B 2 pa3a).

HauunHaTb HabngeHre ntoboro o6beKTa criefyeT ¢ OKyndapom, JarowmmM HanMeHbllee yBeM4eHune (Oﬁﬂaﬂ,aPOLU,VIM
HanboMNbLINM d)OKyCHbIM pPacCTOAHMEM) C LIESIbIO HaXOXAeHUs 00beKTa U LLEHTPUPOBAHKA ero M306pa)+(eHVIF| B
none 3peHund Teneckona. Manoe yBe/In4eHne gaet 6o/blIOe none 3PpeHnd, 4TO NO3BOJIAET BUAETb 60/blUWH
Y4aCTOK Heb6a B OKynap Teneckona, a 3Ha4nuT n ObICTPEE HaxoanTb Hy)-KHbIl7I 06beKT. [TonbITKa OTbICKaTb HEGECHbIN
06BEKT C MOMOLLbIO OKyngpa C 60NbLWNM yBE€MYEHNEM PAaBHOCW/IbHA MNOMbITKE NMOUCKa UTOJIKKN B CTOre ceHal

[Mocne ueHTpMpoBaHUA M300parKeHUss 06bEKTa B MOJie 3PEHUSA Teneckona MOXHO NepenTn Ha 6onbliee
yBe/iMyeHune (MCnonb3oBaTb OKYNSAP C MEeHbWWM GOKYCHbIM paccTtosaHMeM). K npumepy, npy HabnogeHUN TaKmx
06BbEKTOB, KaK MNJlaHeTbl 1 ABOMHbIE 3BE3abl. JIYHY TakKe MOXXHO paccmaTpuBaTb C UCMOMb30BaHMEM 6O0/bLIOI0
yBennyeHuns. O6beKTbl JanbHEr0 KOCMOCa, KaK NpaBuio, lydlle paccmaTpuBaTh C UCMONb30BaHWEM Manoro uau
cpefHero yBenuMYeHus, NMOCKOJIbKY MHOMMe M3 HUX CBETATCA O4YeHb cnabo, HO MMET GONbLIYID BUAMMYIO
NPOTAEHHOCTb. TakMe 06beKTbl NPU HabNoAEHUM C 60MbWNM YBEIMYEHUEM MOTYT OKa3aTbCsH HEBUAWMBIMY,
NMOCKOJIbKY 60/1bLLIOE YBENNYEHUE HEU3OEKHO CHUMKAET APKOCTb NOTyYaeMoro n3obpaxeHus. Ho ato cnpaBeaivBo
He 0719 BCex 06bEeKTOB AalibHEro KocMoca. HekoTtopble U3 HUX SBASIOTCA AOCTAaTOYHO MasibiMK, HO BMECTE C TEM
OTHOCUTENBHO APKMMU. B 3TOM cilyd4ae Ucnosib30BaHWe 60MblUMX YBETMYEHWN MO3BOJIUT PACCMOTPETb B TaKMX
ob6beKTax 60/bllee KONMYECTBO AeTanen.

Mpun npaBunbHOM BbIGOPE OKY/SPa MOXHO NMPOBECTU HabMIOAEHWE C MaKCUMallbHOW MoNb30i. B aTom cnyvae
HayMHaTb HabnaeHWe HeEO6XOAMMO C MOMOLLbIO OKynspa, MUMELWEero Manoe yBeamyeHne n 6onblioe none
3peHuns. Ecnm o6bEeKT BUAEH XOPOLLO, TO MOXHO YCTAHOBUTb OKYNSIp ¢ 60/blUMM yBenMyeHneM. Ecnu Kavyectso
n3006paxeHns 06beKTa YXyALmnaoChb, MONPOBGYyNTE YCTAHOBUTb OKYNSIP C MEHbLIWUM YBEIMHEHUEM.
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ACTPOHOMUYECKHUE OOBEKTDI
JlyHa

[oBepXHOCTb JlyHbl BASIETCA CaMbIM NMPOCTbIM U Haubonee UHTEPECHLIM 0OBbEKTOM HaboAeHUs NS Ballero Tefieckona.
JIyHHbIE KpaTepbl, MOPS U Aaxe ropHble XpebTbl ACHO pasfitiyumbl ¢ paccTosHus 6onee 380 Tbic. KM! Haunydlinm BpeMeHeM
Ha6noAeHNs Hallero eCTeCTBEHHOI0 CNYTHUKA ABASIOTCS YacTHble $Gasbl, KOraa Ha NoBepPXHOCTH JIyHbl BUAHbI TEHHM, JatoLime
BO3MOXHOCTb paccmoTpeTb 6osblle AeTanen (0CO6EHHO Ha rpaHuLEe CBETNIOW W TeMHOM o6nacTten, Ha3blBaemoM
TepMuHaTopom). MNMonHas JlyHa He MMeeT TEHEW U CIIULLKOM sipKa, 4TOObl JOCTaBUTb YA0BONLCTBMUE NPU ee HabntoaeHun. na
ocnabneHnsa ApKocTH JIyHbl MOXKHO MCMOMb30BaTh JIYHHbIM CBETODUILTP - OH AenaeT HabnogeHna 6onee KOMGOPTHLIMU U
NO3BONSET PACCMOTPETb MEKMUE AeTanu NyHHOV NOBEPXHOCTU. Jlyylie Bcero HabntoaaThb JIyHy, KOraa oHa HaxoAMTCS AOCTAaTOYHO
BbICOKO Haji FOPU30HTOM (TO e caMoe OTHOCUTCS M K APYTMM acTPOHOMMUYECKUM OObEKTaM).

ConHuye

YCTaHOBMB Ha BXOAHOE OTBEPCTUE TeleCKoMNa COMHEYHbIN anepTypHbI GUbTP, Bbl MOXETE NPeBPaTUTL CBOW TENECKON B
MHCTPYMEHT ANsl AHEBHbIX aCTPOHOMMUYECKMX HabnogeHn. MepBoe, YTO MOXHO yBMAETL Ha COMHLE - 3TO NATHA, KOTOPbIE
eXeHEBHO MEHSIOT CBOI GOpPMY, BHELIHWUIN BUI U MecTononoxeHue. ConHeYHble NaTHa SBASOTCS CNeACTBUEM MarHUTHOM
aKTMBHOCTM ConHua. MHorMe HabnoaaTenu genatoT 3apuCcoBKU MATEH C TEM, YTOObI CNeAnTb 3a AMHAMMUKOM UX eXXEeAHEBHOIo
U3MEHEHMUS.

BHumaHue! CmotpeTtb Ha ConHue Yepes TenecKon 6e3 Ucnosib3oBaHUsl NPodecCUOHaNIbHO U3rOTOB/IEHHOIO COJIHEYHOIO
dunbTpa Henb3A!

MnaHetbl

[naHeTbl, B OTIMYME OT 3BE3[, HAXOAATCS B NMOCTOSHHOM ABUXEHWM U HE pacrnonaratoTcs B OLHOM U TOM e MecTe HeGeCHOM
cdepebl. [loaTomy A1 TOro, YTo6bl y3HaTb YCIOBUS UX BUAUMOCTH, CleayeT Nonb30BaThCs cneLuanbHbiMU aCTPOHOMUYECKUMU
XypHanamu 1 Kanengapsamu. CaMmbiMu ApKnuMK o6beKkTaMu Heba nocne ConHua u JlyHbl sBnsoTea BeHepa, Mapc, HOnutep u
CatypH. C nomoLLbto TenecKona MOXHO YBUAETb HEKOTOPbIE AeTanu aTuUX NnaHeT. [ipyrue nnaHeTbl TakKKe MOXKHO YBUAETb, HO
JeTanemn Ha ux NoBEPXHOCTAX

pasrnsagetb He yaacTcs. [OCKONbKY BUAMMBIA pa3dmMep MiaHeT AOCTaTOYHO Mas, TO AnS UX HabnoAeHns pekomeHayeTcs
MCNob30BaTh AOMNONHUTENbHbIE OKYNSPbI, AaloLiMe 60NblUNE YBENUYEHUS.

lOnuTtep. Camas kpynHasa nnaHeta CoONHEYHOM CUCTEMbI NPEACTaBASET 60/bLLION MHTEPEC ANns HabNtoAeHWI. Bbl MOXKeTe YyBUAETH
CMNJIIOCHYTbIM IMCK TMIraHTCKOWM MaHeTbl U YeTbipe KpynHenwux ee cnytHuKka: Mo, Kannucto, EBpona v NaHumen, B3anmHoe
pacrnonoXeHne KOTopbIX HENPEPbLIBHO M3MeHsAeTcs. C NOMOLLbIO OKynsipa ¢ 601bLIKMM YBENUYEHUEM Ha AUCKE MAaHETbl NpK
XOPOLLUUX aTMOCHEPHbBIX YCIOBUAX MOXHO Pa3/iMinTb HECKO/IbKO MOJIOC 06/1aKO0B.

CatypH. Bua oKonbLLOBaAHHOWM MiaHeTbl B MEPUObl €e HaunyylWwen BUAMMOCTU OCTaBAAET HEUSIaaMMoe BneYatieHune. Yron
HaKNoHa KoJewl, MEHSIeTCS C MePUOAOM B HECKO/bKO JIET: MHOIAa UX BUAHO C pebpa, a MHOTAa OHW pa3BOPaAYMBAlOTCS B CTOPOHY
3emnu. Bo3aMOXKHO, Bbl yBUAMTE PSLOM C AMCKOM NaHETbl SPKYyto "3Be3ay" - 370 TuTaH, camast KpynHas nyHa CaTtypHa.

BeHepa. 3a uckitodeHreM ConHua v JlyHbl nnaHeTa BeHepa ABASETCS caMbiM SPKUM 06BEKTOM 3eMHOro He6a. ApKOCTb ee
HaCTONbKO BEWKaA, YTO MHOTa €e MOXHO HabnoAaTb HEBOOPYKEHHBIM [1a30M Jaxe B AHEBHOE BpeMs (B TeecKon B 3T0
Bpemsi BeHepa B1aHa B BUE TOHKOro cepna). MocKobKy aTa NiaHeTa pacrnosox)eHa 611M3Ko K CosHLyy, TO ee MOXHO HabniofaTh
TONIbKO BG/IM3M YTPEHHEr O UM BEYEPHEro ropuaoHTa. HUKaKux o6pasoBaHuii Ha MoBEPXHOCTHU BeHepbl He BUAHO, MOCKO/bKY
OHa MOKPbITa TONCTbIM CI0EM 06/1aKOB.

Mapc. KpacHas nnaHeTa cbnunxkaetcs ¢ 3emnen 1 pas B ABa rofa. B MOMEHTbl MaKCUManbHOMO COMIUMEHUS MOXKHO YBUAETD
KpacHbIM OWCK NNaHeTbl, @ TaKkKe NleAsHble NoNapHble Wanku. Ytobbl yBMAETb AeTanu NOBEPXHOCTM NIaHEeTbl, Heo6XoanMa
Xopoluas BUAMMOCTb M MOLLHbIE OKYSPbI.

3Be3bl

Mpn HabnoaeHUn 3Be3/bl BUAHbLI Kak MepLatoline CBETOBbIE TOUYKKM. [Jarke caMble MOLLHbIE TENECKOMNbI HE MOTYT YBENUYUTb
M306paxeHuns 3Be3/], OHN BCE PABHO BWAHbI IULLIb KaK TOYKM CBETa. BMECTe C TeM, Bbl MOXETE HaCNaXaaTbCs PasnnyHbIM
LLBETOM 3B€3[, HAaNTU MHOI0 ABOMHbLIX U KPaTHbIX CUCTEM. 3HaMeHUTas "0BOMHan-ABoMHasA" B co3Be3anu JInpbl U addeKTHas
[ByXLiBETHas napa Anb6u1peo B co3Be3anm Jlebeas SBASI0TCA OAHUMU U3 CaMblX MHTEPECHbIX aCTPOHOMUYECKUX 0OBbEKTOB A1
HabnoaeHns B TeslecKon. BbisBNeHUIo LBeTa 3Be3/bl CMOCOOGCTBYET HeGOo/bLIas pachOKYCUPOBKa ee N306paXKeHUS.

00ObeKTbl JasibHEro Kocmoca

Ha TeMHoM Hebe HaboAEHMIO JOCTYMHO OFPOMHOE KOIMYECTBO BOCXUTUTENbHBIX OOBbEKTOB [Ja/ibHEro KocMoca:
nnaHeTapHble U AMdOY3HbIE TYMAHHOCTH, pacCesHHble W WapoBble 3BEe3AHblE CKOMIEHUS, FaNaKTUKKU pas3nnyHbIX TUMNOB.
BONbWMHCTBO 3TUX 06LEKTOB UMEIOT HU3KYIO SIPKOCTb, NO3TOMY A1 UX MOUCKa HEOBXOAMMO BbiGUpaTh MECTO Hab4EeHNS,
yoaneHHoe oT UCTOYHWKOB CBeTa. Kpome Toro, He06X0AMMO OnpeaeneHHoe BpeMs A5 agantaunmn 3peHns K HOYHOMY BUAEHMIO.
He cnenyet oxkuaaTtb yBUAETH B TENECKOM TaKUE e KPacoUHble 306pareHnss 06bEKTOB, KOTOPbLIE MPUBOASATCS B XypHanax u
KHWrax. [py HabnogeHUM B TENECKON OHM BbIMISAAT KaK TYCK/ble Cepble NATHA. 3peHne YeoBeKa HeOCTaTOYHO YyBCTBUTENBHO,
4TOObI pa3nnyaThb LIBETa 06bEKTOB Aa/lbHEr0 KOCMOCA, 3a UCKTIDYEHWEM HECKONbKUX Hanbonee apKux npeacraButenen. Ho no
Mepe HaKOMIEeHNs OMbiTa Bbl CMOXETE pa3nuyaTh B HUX BCe 60blie U 60/blie OTAENbHbIX AeTaNeN 1 CTPYKTYP.



ACTpOHOMUYECKUE HaGNIoAEeHUSA

[na acTpOHOMUYECKMX HabNOAEHWI CTapaliTech BbiGMpPaTbh TaKOe MECTO, 1€ HET UCTOYHUKOB UCKYCCTBEHHOIO
CBETa: Y/IMYHbIX POHAPEWN, CBETALLMXCH OKOH MM aBTOMOOGWbHbIX dap. CBET TaKMX CTOYHWMKOB ByAET HapyLluaTb
ajanTalMio Ballero 3peHns K TeMHOTe. YcTaHaBMBaWTe TENECKOMN Ha TpaBe UM FPYHTE, HO He Ha acdanbTe,
MOCKOJ/bKY OT HEFO MOAHUMALOTCS TEMIOBbIE MOTOKW BO3AyXa, KOTOPble 6yayT pa3mMbiBaTb M306parKeHne
06beKTa. AHaNorM4yHo nsberanTte HabnoaeHUs 06 EKTOB B HaMpaBAeHUN HaA KPbllaMu 3[aHui n TpyGamu,
MOCKOJbKY OT HUX TaK¥Xe MOryT NOAHMMATbCS HarpeTble MOTOKKW Bo3ayxa. He cneayeT TakKe NpoBoAnTb
HablOAEeHUS U3 MOMELLIEHUS YePE3 OTKPLITOE OKHO, MOCKOJIbKY PA3HOCTb TeMMNepaTypbl BO3ayxa BHYTPU U BHE
nomeLlLeHns NpUBEeaeT K BOSHUKHOBEHUIO BO3AYLIHbIX MOTOKOB, KOTOPbIE BYAyT TaKKe UCKaxKaTb M306parKeHUs
HabntoaaeMbIx 06 bEKTOB.

Ecnny Bac eCcTb BO3BMOXHOCTb MPOBOANTb HABNIOEHNSA B CENIbCKOM MECTHOCTH, TO Bbl CAMW CMOXKeETe yb6eanTbes
B TOM, HACKOJ/IbKO 60/blle 06bEKTOB Aa/ibHEr0 KOCMOCA MOXHO YBUAETb MO CPaBHEHUIO C HAGMIOAEHUAMM B
60/1bLLIOM Fropoe.

CnoKoncTBUE U Npo3pavyHOCTb aTMocdepbl

ATmocdepHbie ycnoBus HabtoaeHUs MEHAIOTCA exxeaHeBHO. TypOyneHTHOCTb aTMochepbl MPUBOANUT K TOMY, YTO
BMAMMbBIE Yepes TeNleCKOoN M3006parKeHNs1 aCTPOHOMUYECKMX 06bEKTOB KaK Obl "6ypnaT" (MHAMKATOPOM
HECMOKOMCTBMA aTMochepbl ABSETCH MepLaHme 3Be3/ Npu HabntoAEeHNN UX HEBOOPYKEHHbIM rna3om). Ecim
atMocdepa HeCnoKorHa, TO NPUAETCS MCMNOJIb30BaTb Masble YBEMYEHUS, MPU KOTOPbIX UCKaXKEeHUs He TaK
3amMeTHbl. Ecniv atmocdepa cnokomHa, To 3Be34bl NOYTU HE MepLatoT, U306parKeHnst B OKy/IApe TenecKkona He
[ApOXaT n He pa3mbliBatoTcs. CnokoncTeue atMmochepbl BOIM3KU 3eHUTa ropasfo Nydule, 4em B6/M3K rOpU30HTa,
rae ny4 cBeTa OT aCTPOHOMMYECKOro 06beKTa NPOXOAUT 60NbLINK NyTb Yepeld atMmocdepy. Kpome Toro,
CNOKOWCTBME aTMOChEpPhI yny4llaeTcs nocne noayHo4u, Korga 60/bluas 4acTb HAKOMJIEHHOTO 3a eHb 3eMHOM
NOBEPXHOCTbIO TEMIa paccenBaeTcs B MPOCTPaHCTBE.

Hanbonee BaKHbIM YC/IOBMEM YCMELIHOro HabNOAEHUSA TYCK/IbIX aCTPOHOMUYECKMUX OO bEKTOB ABNAETCH
NpPoO3pavyHOCTb 3EMHOM aTMOChEPbLI: a TOYHEE - OTCYTCTBUE B HEWM BNaru, AbiMa 1 nbiin. Bee atm cybecTaHLmnm
paccenBaloT CBET, NOCTyNatoLMn OT aCTPOHOMUYECKOr0 06bEKTA, CHUXKag ero BUAMMYIO ApKOCTb. O
npo3payvyHocTh aTMocdepbl B HOYb MPOBEAEHMS HABNIOAEHMI CYaaT N0 BEIMYMHE CaMblX HESIPKMUX 3BE3[,
BUAMMbIX HEBOOPYXEHHbLIM r1a30M (HaunyylnMK CHUTAOTCS YCNOBKS, MPY KOTOPbIX BUAHbI 3BE34bl 6-
BE/MYMHbI U cnabee).

OxnaxpeHue TenecKona

Bce onTuyeckne MHCTPYMEHTbI TPeBYIoT onpeaeneHHoro BpeMeHu 411 nepexoja B COCTOSIHUE TeMMepaTypHOro
pPaBHOBECUA C OKPYKatoLlen aTMochepoin. Yem 60/iblie MHCTPYMEHT U Bbille Pa3HOCTb TeMMepaTyp, TeM 60osblie
BpeMeHUW TpebyeTcs 419 3Toro. [N oxnamaeHuns Ballero teneckona Tpeéyetca He meHee 30 MUHYT. B
MECTHOCTM C XONIOAHbIMW KITUMATUYECKUMU YCIIOBUAMMU (NpeobnajaHne oTpuLaTeNbHbIX TemnepaTyp), TeNecKon
cneayeT XpaHuTb, Mo BO3MOXHOCTH, B HEOTarNJIMBaeMoM MOMELLEHNH.

ApanTtauua 3peHun

He cnenyet oxunaaTtb, 4TO NOCNE BbIXOA4a U3 OCBELLEHHOI0 NOMeLLEHUS B TEMHOTY YIULbl Bbl CPa3y e CMOXeTe
yBUAOETb CNabocBeTALLMECH TYMAHHOCTH, raflakTUKK U 3Be3aHble cKonieHus. ns noctmkernns 80% OT NOMHOM
YyBCTBUTENIbHOCTM HOYHOIO 3peHMst He0BXoanMa, No KpanHen mepe, 30-MUHYTHasA aganTtaums rnas3 K TeMHoTe.
Mo mepe NpuBbIKaHUS 3PEHUS K TEMHOTE Bbl CMOXKETE YBMAETb C MOMOLLbIO TENIeCKoNa Bce Hanbonee cnabble
JeTtanu HabnogaeMoro o6beKTa.

YT06bl OPMEHTUPOBATLCS B TEMHOTE, UCMOJIb3yNTE GOHAPUK C KPaCHbIM CBETOPUILTPOM BMECTO 06bIYHOIO
cBeTa. KpacHbIi CBET, B 0T/IM4ME OT 6€/10ro, HE HapyllaeT agantauuto 3peHns K TemHote. aeanbHbiM
BapWaHTOM SBASIETCS UCMONb30BaHne GoHap1Ka CO CBETOM3NYHaOWMMN ANOAaMK KpacHOro LiBeTa. MoXHO
MCNob30BaTb U 0ObIYHbIN GOHAPUK C PUNLTPOM, M3TOTOBIEHHLIM M3 MaTepuana KpacHoro ueTa (uennodaHa
unu 6ymarw). Octeperanmtecb BO BpeMs ceaHca HabntoaeHns ceBeTa YInMUHbIX GoHapen u aBTOMOOGUIbHbBIX dap.



lOcTupoBKa pednekropa

HaBeante Teneckon ¢ 601bWWM yBE/IMHEHNEM Ha 3B

nomMecTnTe ee TO4YHO B UEHTP nNnoJid 3peHna n HEMHOro

pachokycupynte un3obpaxeHue. 3Be3aa
Pa3MbITOro ANCKa, OKPYKEHHOI0 cepuen
KOHLEHTPUYECKMX Konew,. Ecnun KonbLia MMetoT BuJ, noKkasa

npumer ¢

Ha pucC. 56, To BaM He06X0AMMO NMPOBECTU IOCTUPOBKY TENTECKOMA.

esny,

opMy

HHbIN

Ecnu Yy BaC HET CchneunaabHOro OoKyndpa Ana HCTUPOBKU

TeNnecKona, To Bbl MOXETE U3roToBUTb €ro prOU.LEHHbIVI Bap

tOcTnpoBKa He TpebyeTcs TpebyeTcs CTMpoBKa

NaHT.

Bo3bMnTE KOPOBOUKY (KOHTEMHEP) OT 35-MM MNIEHKK, OTPEKbTE

AOHO N aKKypaTHO npojenante MareHbKOe OTBEPCTUE TOYHO MO

LEHTPY KPbIWKKW KOHTeHepa. HageHbTe KpblWKy Ha ha
3epkano. OnpaBa rnaBHOrO 3epKaNia KOHTEeMHep — U

IOCTUPOBOYHbIN OKYNApP roToB. Ternepb MOCMOTPUTE B TPYOy

BHOE 44— PokycupoBouHbIi y3en

Baw PacTaxkun

AaKOHaJ/lbHOro 3epKasia

Tesieckona, B KOTOPOW Bbl YBUAMTE MaleHbKOe AMaroHanibHOoe
3epKarno, 3aKperneHHoe Ha pacTaXKkax. A B ri1ybuHe Tpyobl —
rnaBHOE 3epKasno, 3aKperyieHHoe TPEMS 3aXKuMaMu nog yriom

120° (puc. 6).

B onpaBe rnaBHOro 3epkana ecCcTb LWeCTb

['naBHoe 3epkasno [aroHaibHoe 3epKaso

pPerynmpoBoOYHbIX BUHTOB, PACMOJIOXEHHbIX MOMNapHO noj yriom

120°. Mpn noMoLWM NepPBbIX TPEX BUHTOB (OCTUPOBOYHbIX) MOXHO

MEHATb MOJIOXEHNE 3€EpKasla B OlMpaBe, OCTaBlINECA B

(cTonopHbIE) cnyXaT Ana HaleXXHoM GUKcauum yCTaHOBJIEHHOMO
nosioXKeHus (puc. 7). inaroHanbHOe 3epKano oCTUPYeTcs TpeEMS
BMHTAMM M OAHWUM CTOMOPHbIM B LIEHTPE, KOTOPbIM MO3BONISET

nepemellaTtbh 3epKasio BBEPX UM BHWU3 MO TpyGe.

lOcTupoBKa AMaroHaabHOro 3epKana

Hafno yctaHOBWUTb AuaroHasnbHOe 3epKano TakK, 4Tobbl B
HEMMOJIHOCTbIO  MOMELWANoCh OTPaXKeHue rNnaBHOro
3epKana. YcTaHOBUTE B OKYIAPHbLIM y3en OKyndap Aand
IOCTUPOBKM U MOCMOTpuUTEe B Hero. Ecnm oTpaxkeHue
rMaBHOro 3epKana He rnomMeuwaercss B [AMaroHasibHOM
(puc.8) 3epkane, TO Npy NOMOLLM HOCTUPOBOYHbLIX BWMHTOB
npuaante auaroHanbHOMY 3epKany HeoO6XOAMMbIM yron
HaKnoHa. [pu aTOM UrHOPUPYHTE OTParKEHUE BTOPUYHOIO
3epKana. Npu npaBUIbHON HAaCTPOMKE Bbl AOIKHbI YBUOETb
BCE TPW 3aXKMMa rnaBHOro 3epkana (puc. 9). B gjaHHOM
c/ly4ae I0CTUPOBKY AnaroHabHOIro 3epKasia MOXKHO cYMTaThb
3aKOHYEHHOW.

MHTbI

aBHoe
3epKano

OnpaBa
rnaBHOro
3epkana

CTOMOpPHbIE BUHTBI

3axKnMbl rnaBHOro
3epKana

Peryﬂnposowale BUHTbI

UrHopupyite oTpaxkeHne
BTOPUYHOrO 3epKana

3axKUMbl rnaBHoOro

3epKana

3axKnMbl rnaBHoOro

/ eprara

3axuMbl rnaBHoOro
3€epKana
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IOcTupoBKa rnaBHOro 3epkana

OcnabbTe TpK CTOMOPHbLIX BUHTA Ha OonpaBe rMaBHOro
3epKana. Tenepb, Bpallas lOCTUPOBOYHbIE BWHTHI,
HEoO6Xo0AMMO [LOOGUTLCA TOro, YTOObl OTparkeHue
AWaroHanbHOro 3epkana O6bl10 TOYHO B LEHTpE
rnaBHoro. He nblTantecb [O06GUTbCHA pe3ynbTaTta C
nepsow NOMbITKK, OencTBymnTe MeToA0M
"nocnenoBatenbHbIX MPUOAMKEHUI". KaK TONIbKO Bam
yaanocb [0OWUTbCSA LEHTPanbHOIr0 pPacnofioXKeHus
AVaroHanbHOro 3epkana B rnaBHOM (puc. 10) —
3aTdHUTE CTOMOpPHble BWHTbLL. [na  Hawunydwewn
HaCTPOMKM pPEeKOMeHAyeTCs MpPOBOAUTb OCTUPOBKY
BABOEM: B JlaHHOM cfly4ae oauH Habnogatens 6yaet
CMOTPETb B OKYNsip M JaBaTb BCe HeobXxoAuMmble
yKasaHus Apyromy Hab6niopartenio, Bpalialouiemy
BUHTbI. Bonee To4Hylo IOCTMPOBKY MMaBHOMO 3epKana

Heo6xoAMMO MNPOBOAMTL MO 3Be3dam. Hasegute
TenecKkon Ha lonapHylo 3Be3ay, 3aTeM yCTaHOBUTE
60/blLOE YBENMYEHUE U HEMHOro pachoKycupymTe
n3obpaxkeHue. Mpun atom 3Be3aa npumeT GopMy AncKa
C Cepuen KOHLEeHTpuyeckux Konel. Ecnu Konbua
MMEIOT  ANnunTuyeckyio dopmy (puc. 56), TO
HeobxoauMa 6onee To4YHas ICTMpoBKa. Balla 3agaya
B 3TOM cfly4ae — J06UTbCH TOr0, YTOObI KOSbLLa MENK
OKPYXKHOCTH, KaK MOKa3aHo Ha puc. ba. Yutute, 4To
TOYHas OCTUPOBKa TpebyeT NUllb HEe3Ha4YUTENbHON
KOPPEKLMN MONOXKEeHUs 3epKana. lpu toCcTMpoBKe
3Be3fa 6ydeT cMelaTbCcs M3 LeHTpa Mons 3peHus,
noaToMy Mocfe KaxKAoW KoppeKuuu BOo3BpaljanTe
3Be34y TO4YHO B LeHTp. Korga BaM nokaxertcs, 4To
IOCTUPOBKA 3aKOH4YeHa, YCTaHOBUTE MaKCHMasbHOe
yBefiM4yeHune u nposepbTe Gopmy Konew. Ecnu 3ameTHbI
OTK/IOHEHMS OT OKPYXXHOCTM, TO MpPOU3BeaUTE
nocnegHool Koppekuuio. He 3abyabte nocne
IOCTUPOBKM 3aTAHYTb CTONOPHbLIE BUHTbI.
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Bua B 10CTUPOBOYHbIN OKYASP Mpu
npaeanbHON IOCTUPOBKe TesecKkona

Bua B oKynsipHyto Tpy6Ky npum
naeanbHOM ICTUPOBKE TeslecKona



Yxop 3a TenecKkonom

XpaHeHue

MpaBuNbHbIN yX04 3a TENECKONOM 06eCcneYynT AONryo U HaJleHylo paboTy annapara.

XpaHUTb TEIECKONM HYXKHO B YACTOM, CyXOM, CBOGOAHOM OT MblIM MECTE, KOTOPOE HE NOABEPraeTCs PE3KUM
nepenagam TeMmnepaTypbl U BAAXXHOCTU. He XpaHuUTe TeNecKon Ha OTKPbITOM BO3ayXe (Ha 6ankoHe U T. A4.),
XOTSl rapaX MOXeT 6blTb XOPOLWNM MECTOM XpaHeHUsd. Menkue getanun Tefleckona, Takmue KaKk OKynsaphbl,
[AvaroHanbHOe 3epKano U Apyrue NpuHaLIeXXHOCTU Ny4ylle XpaHUTb B UHAMBUAYAbHbIX YAaKOBKax Wiu B
OTAENIbHOW CyMKe AN OKYyNspoB. 3aKpbiBaWTe KpbllWKaMu OT MbliM BXOAHOE OTBEPCTME TenecKona u
OKYJNIAPHbIN y3en, a TaKXe UCKaTeslb B TOM Cllydae, eCiiM OH OTCOeAMHEH OT ONTUYECKOM TPyObl TeNecKona.

YucTtKa Tpyobl Teneckona

MexaHunKa Teneckona He TpebyeT ocoboro yxoga. Ontnyeckas Tpyba caenaHa M3 aJtOMUHUSA U UMEET
rnajKyto OKpaleHHY NOBEPXHOCTb, JOBO/IbHO YCTOMYMBYIO K LlapanuMHamM U pasivyHoro poga Meakum
nospexaeHnsam. MNpu KenaHuM 3TU Hedo4eTbl MOXHO yAanuTb C NMOMOLLbIO KPacKM aBTOMaTUYECKOM
NMKBMaaunn aedektoB. laTHa Ha Tpybe yaansaioTcs MArKoM TKaHblO C MCMOMb30BaAHMEM pPa3/MYHbIX
ObITOBbIX OYUCTUTENEN.

YucTKa oNnTUYECKUX NOBEPXHOCTEHN

Bce KayeCcTBEHHbIE OMNTUYECKMUE NMOBEPXHOCTU YUCTATCHA C NMOMOLLLIO TKAHWU U CNELNanbHbIX XUAKOCTEN,
npegHa3Ha4yeHHbIX 4719 O4UCTKU ONTUKM C MHOTOC/IOMHBIM NMOKPbLITUEM. ITO KacaeTcs KaK raBHOro 3epKana
Teneckona-pednexkTopa, Tak U ONTUHECKUX MOBEPXHOCTEN UCKaTENA U OKYNAPOB. HUKOrAa He Ucnosb3ymnte
NS 3TOM uenun obblyHble CPEeLCTBa O4YUCTKU CTEKNA WK XUOKOCTU 419 OYMCTKM OYKOBbLIX CTEKOJ. lNepes
MCMOJIb30BaAHNEM YUCTALLUMX MULKOCTEN HEOOXOLAMMO YyAanUTb C ONTUYECKMX MOBEPXHOCTEMW Mblib U
OTAENbHbIE YacCTULLbl CTPYEW

BO3yXa. YMCTALLYIO MOKOCTb HAHOCUTE HE Ha OMTUYECKYIO NMOBEPXHOCTb, 8 HEMOCPEACTBEHHO Ha TKaHb.
[MpoTnpanTe ONTUKY MATKUMU KPYrOBbIMU ABUMKEHUAMMU, 3aTEM OCTaBLUYIOCH XUAKOCTb yaaluTe YACTON
TKaHbto. 3TUM CNOCOGOM MOXKHO yAanuTb OTNEeYaTKU W XUPHbIX NATeH. [poaBAaWTE OCTOPOKHOCTD,
N3NULLIHEE TPEHNUE MOXKET NMPUBECTU K NMOABJIEHNIO

LapanuH Ha ONTUYECKOMW MOBEPXHOCTU. [NTaBHOE 3epKano ovuLLanTe OTAENIbHbIMU YyH4acTKaMu, UCMONb3YA
NS KaX4oro y4acTKa HOBbIM TaMMOH TKaHW. HUKoraa He UCnosib3yiTe TKaHEBbLIV TaMMOH NOBTOPHO.

BHumaHue!

Karteropunyeckn 3anpewaercd HaBoauTb Teneckon Ha ConHue 6e3 cneumanbHOro
anepTypHoro ounbtpa (MCNOb30BaTbh OKYIAPHLIM GUNLTP 3anpelieHo). [daxe
KpaTkoBpeMeHHoe HabniogeHne ConHua 6e3 anepTypHoro ¢uabTpa npuBeaet K
6e3B0O3BpPaTHON NOTEPE 3PEHUA U NMOBPEXIAEHUIO UHCTPYMEHTa. [Tpu HabnoaeHUH
ConHua ¢ anepTypHbiM GUNLTPOM 3aKPOWTE UCKaTESNb KPbILLKOW.

Ecnun Bam HyxxHa NoMoLLb, obpallanteck B Hally Cryx0y noaaepxku
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