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OrpoMHbI€ TPOCTPAHCTBEHHO-BPEMEHHbBIE MACIITA0bl N3y4aeMbIX 00BEKTOB U
ABJIEHUH OINPEJIENAIOT OTJIMUYUTEIbHbIE 0COO€HHOCTH ACTPOHOMMHMU.

1. HaOsromeHnss — OCHOBHOM HCTOYHUK
nH(OpMAaIUU B aCTPOHOMHUH.

LIMKn Xu3Hu sBesgpl

‘ 3HaunTeIbHAasd IIPOJIOJIZKUTEIHHOCTD

/gpgﬁ_’ - _'W _’Kﬁtﬁi I1eJIOTO psAZia M3y4YaeMbIX B aCTPOHOMUMU

9 2E R ,He,;;;m aBjeHul (OoT coTeH 0 MWIWIUIMOHOB U
aowr -~ % - MUJILAPAOB JIET).

Maccrisraa

38340 KpacHeie Cynep+oga

o
CynepruraHT HegHin pe

HeoOxoquMOCTh  yKasaTh  IIOJIOXKEHHE

HeOeCHbIX TeJl B MOpocTpaHCcTBe (MX
KOOP/IMHATHI) 51 HEBO3MO>KHOCTD

200 150 100 50 0nc pa3/indnuTb, KAKO€ HN3 HHX HAXOAHUTCA
OJIMZKEe, a KaKoe IaJibIlle OT Hac.



JItIo1 B APEBHOCTH CUHTAJIM, YTO BCE 3BE3/IbI PACIOJIATAIOTCA HA

HeOecHOU cdepe, KoTopas Kak eIUHOe I1eJI0e BpalllaeTcsl BOKPYT
3eMJIN.
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IIpencraBiennem o HebecHoOU cdepe yA00OHO IIOJb30BAaThCS U
TellePb, XOTs Mbl 3HAEM, UTO 3TOH cdepPhl peayibHO HE CYyIIeCTBYET.







HebOecHaa cdepa — 5T0 BooOpakaemass cdepa CKOJIb YTOZHO
OOJIBIIIOTO pajinyca, B IIEHTPE KOTOPOH HAXOAUTCS HaOJII04aTeb.

Ha HeOeCHYIO cepy
IIPOEIUPYIOTCS 3Be3/IbI,
ConHule, JIyHa, IJIaHETHI.

Cesoilcmea HebecHoll chepbl:

1. 1eHTp HebecHOU cdephl
BbIOHIpaeTCs IIPOU3BOJILHO.
I kaxkgoro HaOJogaTesrsa —
CBOH IIEHTp, a HabJozaTesen
MO>KeT ObITh MHOTO.

2. VyIJIOBble HW3MepeHUd Ha

chepe He 3aBUCAT OT ee
pazuyca.



Paccrosinus Mexxay 3Be3gaMu Ha HeOecHOU cdepe MOKHO BbIPaXKaTh
TOJIBKO B YIJIOBOM Mepe.

Yr0BBIE PACCTOSAHUA HU3MEPSAIOTCA BEJIUYWHOW IEHTPAJBHOIO yTIJjia
MesKy JiydaMHd, HallpaBJIEHHBIMH Ha OJHY W JAPYTYI0 3Be3y, WU

COOTBETCTBYIOIIIMMHA UM JIyTaMH HA IIOBEPXHOCTU CcPePHI.




PaccrossHus Mexxy 3Be3zlaMu Ha HebecHOU cdhepe MOXKHO BhIpaxKaTh
TOJIBKO B YIJIOBOM MEDPE.

[Ipubam:xe€HHas OlleHKa YIJIOBBIX PACCTOSHUM Ha Hebe:
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Toapko Cosnile u JIyHy MBI BUIUM KaK JTUCKHU.
YrioBele JamaMeTrpbl STHX JHUCKOB IIOYTH
OIMHAKOBBI — OKO0JIO 30, WJIH 0,5°.

J1J11 HEBOOPYKEHHOTO IJ1a3a OOBEKT He BBITVIAAUT TOUKOU, €CJU €TO
YIJIOBBIE pa3Mephl ITPEBBIIIAIOT 2-3 .

Hamr ri1a3 pazinyaeTr KKy II0 OTAeJbHOCTH 3BE31y B TOM CJIydae,
eCcJIH YIJIOBOE PacCTOSTHUE MeXKAy HUMU OO0JIbIIle 3TOU BETMUNHBI.

Y
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CucreMa ropu30HTAJIBHBIX KOOPAWUHAT — a3UMYT U BBICOTA.

7 3eHuT

Ces. noatoc Muga

Touxka\
Cesepa |

4 Touka

Kra

3eHutT (Z) — TouKa, paclojoKeHHas
IIPSAMO HaJ, T0JI0BOM HabtoAaTe.

VcTUHHBIN, WM MaTeMaTUYeCKUH,
TOPUBOHT — OKPYKHOCTh, KOTOPYIO
obpasyeT MJIOCKOCTb, IIPOXOJAIIAS
yepes IIEHTP chepsnl
MIEPIIEHNKYISIPHO OTBECHOU
JINHUM, [OPU IepeceueHur  Co

Bricora cBetmna (h) — OTC‘II/ITBIBaeTCg) eHo OKPY>KHOCTH, IIPOXOZIIei
yepe3 3eHUT U CBETUJIO, U BhIpaXKaeTcsA AJIMHON JYTH DTOH OKPY:KHOCTHU
OT TOPU3OHTA JI0 CBeTWJa. BhIicoTa cBeTHJa, KOTOPOE HAXOJUTCA B
3eHUTE, paBHAa 90°, HA TOPU30HTE — O°.

AzumyT (A) — OTCUUTBHIBAETCSI OT TOUKH IOTa B HaOpaBJIEeHUM JIBUKEHUS
YaCcOBOU CTPEJIKH, TaK YTO a3UMyT TOYKH IOra paBeH 0°, TOUKM 3amajia —

90°.






Teneckon — OCHOBHOM IpPHOOP, KOTOPBIM HMCIOJb3yeTCA s HaOJMI0AeHU
HeO€eCHBIX TeJl, IPUEMAa M aHAJIN3a IIPOUCXOJAIIEr0 OT HUX U3JTyUYeHHU].

CJ10BO IMPOMCXOAUT OT IpevecKux cjioB: tele — ganexo u skopéo — cmoTpio.

TesieCcKoIl IPUMEHHIOT :

1) uToOBI cobpaTh Kak MOKHO OOJIbIlle CBeTa,
HUAYIIETO OT UCCJIETyeMOTO O0BEKTa;

2) YTOObI 00€eCIeYuTh BO3MOKHOCTh M3y4aTh
MeJIKHe 00BEKTHI, HEIOCTYITHbIE
HEBOOPYKEHHOMY TIJIa3y.

[IpoHUIapIas cuaa TeJecKolla TeM OOJIbIIe,
yem Oosiee cy1abble OOBEKTBI OH  JIAET
BO3MOKHOCTb YBU/IETD.

Paspemniaroias CIIOCOOHOCTBD TeJIecKOoIa
XapaKTepU3yeT BO3MO>KHOCTD paz3i4aTh
MeJIKUE JIeTAJIH.

O6e 3TH XapakTepPHUCTUKU 3aBUCAT OT AUaMeTpa

N TIIRA



KosimuecTBo cBeTa, coOmpaeMoro o0’beKTUBOM, BO3PACTaeT MIPOMOPIIMOHATBHO

ero IIomaau (KBazipaty uaMmeTpa).
OOBeKTHB Tejleckoma MOXKeT IIpeBBhINIaTh II0 AWaMETpPy 3padoKk TIJ1asa,

KOTOprfI AaKE B IIOJIHOU TEMHOTE He ITPEBBIIIAET 8 MM, B AE€CATKHN U COTHHU

pas.
Uem wMeHbllle pa3Mep wuH300pakeHUs 3Be3JIbl, KOTOPOe [aeT OOBHEeKTUB

TeJIeCKOIIa, TeM JIy4Ille eT0 pa3peliaroiasi CIIoCOOHOCTb.

BeaencrBue qudpaknuy n3o0pakeHue
3Be3/1bl OyJeT He TOUKOMU, a IPKUM
IATHOM, ZUGPAKITHOHHBIM JTHCKOM,
YIJIOBOU AUAMETP KOTOPOTO paBeH _ Lo
f-"ff;__,

a=206 625*A/D*2,44,
I7ie A — JJINHA CBETOBOU BOJIHBI,

D — nuameTp oObeKTHBA TEJIECKOIIA,

206 265 — YHCJIO CEKYH/ B paJiiaHe.

PeanpHas pazpemiamIias CliocOOHOCTD TeJIeCKoma Oy/IeT MeHbIIIE PaCUeTHOH,
IIOCKOJIBKY Ha KauyecTBO H300paKeHUA CYIIECTBEHHO BJIUAET COCTOSHUE

“ Ob6beKkTrE



PedpakTop (oT sratmHCKOTO ciioBa refracto — mpesnoMsiio) — TEJEeCKOI, Y
KOTOPOTO B KauecTBe 00bEKTUBA UCIIOJIb3yeTCs JIUH3A.

Pedbnexrop (reflecto — orTpakain) — TejlecKoIl, y KOTOPOTO B KaudecTBe
00bEeKTHBA UCIIOJIL3YETCS BOTHYTOE 3€PKAJIO.

B HacrosIiee BpeMs HCHOJB3YIOTCA TaKKe pas3jIMdHble THUIbl 3€PKaJIbHO-
JIMH30BBIX (KaTaJuOITPUUYECKUX) TEJIECKOIIOB.

PedcpakTop




N3o06paxkenus JlyHbl, I1aHeT, U TeM 0oJjiee 3Be3]; OyAyT pacmojiaratbCs B
boKaIbHOM IIJIOCKOCTU, TaK KaK JIydu, IPUXOAAIINE OT HUX, MOXKHO CUUTAThH
napasieIbHbIMU.

3 Touxku A

W3 touxku B

U3 Touku A

W3 Touxu B fos fox

doKycHOe pacCcTOsTHIE OKYJispa MeHbIle, 4yeM (POKYCHOE PACCTOSIHHE
00bEeKTUBA.

Yron ¢ 3ameTHO OoJIbIIIE yTJIA @ .

OKyJisip YBEJIMUUBAET YIJIOBbIE pa3MepPbl 0ObEKTA.



Eciu wu3o00paxkeHue, pgaBaeMoe OOBEKTHBOM, HAXOIUTCS
BOIUM3M (POKAJIbHOU IIJIOCKOCTH OKYJsApa, YBeJIUYEHUE,
KOTOpOe oOOecIleurMBaeT TeJIECKOI, PaBHO OTHOIIEHUIO
dokycHoro paccrosausa ooObektnBa (F) k @dokycHOMY

paccrossHuIo okyJirapa (f):
W=F/f.

IMesa CMeHHBIE OKYJAPbI, MOKHO C OJHHM H TeM K€
00OBEKTUBOM IIOJIydaTh pa3JuyHOe YyBeauudeHue. IlosTomy
BO3MOKHOCTH  TeJIeCKOla B aCTPOHOMHUH  IIPUHSATO
XapakKTepu30BaTb He yBeJWYEHHEM, a [JUAaMETPOM €ro

00 bEeKTUBA.



Pedpakrop 3epkanbHO-NUH30BbLINA

- obopaumsaowan npuama




bTA (boabmon Teneckon AnbT-A3UMYyTaIbHbBIN) - TeJIECKOII-
pedJIeKTOp C IJIaBHBIM HapabO0JINUeCKUM 3€PKaJIOM IaMeTPoOM 6 M.
YcranoBieH B CroenuajabHOM acTpodu3nUUecKoll 00cepBaTOPUM Ha

KaBkase.




boJsibmion Kanapckui Teneckon
pacIioJIOKeH Ha IIMKe ByJIKaHa Myuadoc
Ha BBICOTE OKOJIO 2400 METPOB BBIIIIE
ypOBHSI MOpPsi B obcepBatopuu Jla-Ilamsm
(Ucnanus).

B Hacroslee BpeMs OH ABJIAETCA OJHUM
U3 CaMbIX KpPYHOHBIX M COBEPIIEHHBIX
TEJIECKOIIOB B Mupe. Ero mnepBudyHOe
3epKajo, aguamMeTrpoM 10,4  MeTpa,
COCTaBJIECHO U3 36 IIeCTUYTOJIbHBIX
CETMEHTOB, KOTOpble OOBbeAUHEHHI B

TX LI TYNX T

el




ACTpPOHOMBI yiKe JaBHO He BeAyT BU3yaJIbHBIX HabmMoAeHu. Ha cmMeny um
B XIX B. mpunuia ¢gororpadusa, a B HACTOAINEe BpeMsA €€ 3aMEHSIOT
AJIEKTPOHHBIE MPUEMHUKH CBeTa. 3allich IOJIYYeHHBIX H300pakeHuin
BeJIETCS C TIOMOIIBI0 KOMITbIoTepa. HeKoTopbhie TeIECKOIbl HCIOJIb3YIOTCS
JUIA TOTO, 4YTOOBI IIOJydeHHOEe U300pakeHHe Yepe3 KOMIIBIOTED
IepesiaBaTh HETIOCPEACTBEHHO T10JIb30BaTENsIM IHTEpHETA.

Komuara
yIIpaBJIeHUA

TeJIECKOIIOM
PS1




Tejseckorl «Xa00.1»

Kocmuuyeckuu TeJIECKOII
«Xabbs» obpalllaeTcsi BOKPYT
3eMJIM Ha BBICOTE OKOJIO 600

KM. Nmes 3€pPKaJIo
IUaMeTPOM 2.4 M,
obecrneurBaeT pas3pelIamlIIyo
CIIOCOOHOCTBH 0,17,
TI03BOJISIONTYIO N3y4aTh

00bEKTHI, KOTOPBIE B 10-15 pas

ciabee OOBEKTOB, JOCTYIHBIX
TaKOMy K€ Ha3eMHOMY
TeJIECKOITY.



OcTpoHANPaBNEeHHAR AHTEHHA

/

Conxeynbie Garapen Kpbiwka Tpy6s! TEneckona

MecTo NONOXEHHs
TNABHOrO 3epKana

3aUNTHBIA 3KpaH

Conxeynbie Garapeun

/

Orcexu
C Hay4YHbIM
obopypoBaHuem

Mopyuu
AANA aCTPOHABTOB

Mauens goctyna
K HayyHoMy 060pYAOBaHKA
OcrpoxanpannchHian aHTeHHa



BceBostHOBasA aCTpOHOMMUA

B Hacrosinee BpeMsi HaOJ110A4eHNA 3a 00beKTaMU BeAYyTCsl He TOJbKO B
OIITUYECKOM  Jualla3oHe, IIOATOMY  aCTPOHOMMIO  Ha3bIBAIOT

BCEBOJIHOBOM.

310% 3108 3107 3108 3-10M 31014 31017 31019 f
]

10% 102 10 1M 10" 103 106 107 10-2 10-11 %
Paauo aManazoH VIHD pakpacHsIm ,;nbma_‘ EemreHOBcnuﬁl
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Paamnoresieckonsl

TosibKO paguon3JIyudeHHe U3 KOCMOCA JIOCTUTAET IMOBEPXHOCTU 3eMJIU
6e3 B3HAUUTEJHLHOrO MOrJIomeHuA. /I ero mnpueMa IIPUMEHSIOT
paOTEIECKOTIHL.

B COBPEMEHHBIX
paZinoTesecKonax i
perucTpaniyd CUTHAJIOB
HCIIOJIb3YETCA
KOMIIBIOTED, KOTOPBIU
CHaJasia 3allOMHHAaEeT HUX
B mudpoBou Qdopme, a
3aTeEM [IpeACTaBJISIET
IIOJTyY€HHbIE PE3YJIbTAThI
B HAIVIAZHON (POpPME.




Paaunorejseckonsl

Bo3moxxkHOCTH
pagnoTeIeCKOIIOB
CYILIECTBEHHO
BO3paCTalOT, €CJIh UX

AHTEHHEI
00BbEeUHUTD B
CHCTEMY 5|

HNCIIOJIb30BATDb HAJIA
N3ydeHnud OJHOI'0O H

TOTO ke 00'BEKTA. SPSEI R e LR
Cucrema, KOTOpasd COCTOUT M3 27 aHTEHH AMAMETPOM 25 M KaKad,
PACIIOJIOKEHHBIX B OIPEIEJEHHOM IOPAAKE, I03BOJIAET JOCTUYD
YIJIOBOT'O pa3pelieHusa 0,04 "

DTO COOTBETCTBYET BO3MOXKHOCTAM paZMOTeeCKoNla C AaHTEHHOH
IUaMEeTPOM 35 KM.



Poccunickuu paauoresaeckon PATAH-600

PagnoacrponoMuueckui Tesieckon Akazemun Hayk PATAH-600 -
KPYIIHEUIIINN B MUPE PAZIUOTETECKOII C pe(PJIEKTOPHBIM 3€PKAIOM
IHaMeTPOM OKO0JI0 600 M.

———
- N —

........

........

Pagunoresieckon pacnosio:xkeH B Kapauaeso-HUepkecuu
Ha BBICOTE 970 M HaJ yPOBHEM MOPHI.



B 2011 r. poccuiickue yueHble NPUCTYIIIN K Pealn3aliiu
MAacIITaOHOI'0 MeKAYHAPOJHOTO IPOeKTa «PaimoacTpoH ».

Pocanmnckan Kocmmecxén ob6cepBatopus «PaguoacTpon»

MpoekT «PagnoacTpoH» no3son T yBUZETb fanekue " .

OpGuma: 8eCOXONUNIMUYECKaN

0b6beKTbl KOCcMOCa B He6 bIBanoM paspeLleHun —
L c +'nepuasii: 600 K
MapaBonuyeckas GHMeHHa ManoHanpaaneHHNIE aHMeRH6 » Nepuod oOpaLLeHUR: 8,2 Cymok
» Quasemp—10m . .
» Cocmoum u3 27 meepdomesTssix . Ha6niodaemel ofsexm -
NenecmiKos U3 yenennacmuxka -

«Papmoacrpou» — nepebii B UCTOPUM
POCCHIHCKMI paguoTeneckon Ha opbuTe
On Gyper uayuam:
+A7pa rRAAKTHK
« uepHbie AbIpH
+ HeWTPOHHbIe 3Be2N

+ 00naKa MEX3BEQHON NNAMbl

«PagnoacTpoH» byger paboTaTb COBMECTHO
C MeXAyHapOAHOW CeTbIO Ha3eMHbIX PaMOTENeCKOmOB.,
06pazyn MraHTCKMA Ha3@MHO-KOCMUYRCKUI Teneckon
(T.H. MHTepdepoMeTp) BbICOYAIILLErD YTNOBOrO
pa3pelleHnA. .
370 NMO3BONWT NOAYYNTL N300PaKEHNA AaNeKUX
06beKToB B ThicAYY pa3 6onee geranbHbie, uem
y opburansHoro Teneckona «Xabon»



Bonpocsl 11 CaMOKOHTPOJIA:

1. Onumwure, kak kKoopauHaTbl CojHIa OyayT
MEHATBCA B IIpollecce €ero JABMXKEHUd  Haj

I'OPHU30OHTOM B TEUHCHHE CYTOK.

2. Ilo cBoemy sinHenHOMY pasmepy auamerp CoyHIA
Oosblie aumamerpa JIyHbI ODpHUMEPHO B 400 pas.

IIouemy yryi0BBIE IMaMETPbI IIOYTH PABHBI?

3. Ilouemy mpu HaOJIIOAEHUAX B TeJECKOIl CBeTHJIa

YXOJAT U3 TOJIA 3pEeHUA?



/loMmalrHee 3agaHue

1) 3yuuTs Teopuio.
2) BBIITIOJITHUTD 3a]aHUe:

1. Kaxoso yseauveHue meseckona, ec/iu 8 xadecmeaee obvexmusa
ucno/mw3yemeca uH3a, onmuveckana cuna Komopoii 0,4 anmp, ase

Kauecmee OKy.1apa AUH3a ¢ onmu4eckotl cuaoil 10 onmp?

2. Bo cxoavko pa3 6oavuie ceema, yem meneckon-pedpaxkmop
(Quamemp obwvexmuea 60 Mmm), cobupaem KpynHelwuil

poccuiickuil meaecxkon-pegaexmop (duamemp 3epxana 6 m)?



3) BeimmostHuTS IpoekT (donoHumenvHoe 3adaHue).
Temuvt npoexmoes

1. Ilepevle 38e30Hble kamaaoa2u [[pesHe2o0 mupa.

2. Kpynneilwue obcepsamopuu Bocmoka.

3. ,ZIOTHB./ZBCKOHU‘[@CKCIH HabaroOdamenvHaa acmpoHoMuUuA Tuxo

bpaee.
4. Co30aHue nepsvlx 2ocydapcmeseHHblx obcepsamoputil 8 Espone.
5. Yempoiicmeo, npunuun deiicmeusn u npumeHeHue meo0o.aumos.

6. YenomepHvle uHCcMpymeHmst OpesHUX BABUAOHAH  —

ceKcmaHmsl U oxmaHmbual.
7. COBpBMeHHble KocmuveckKkue o6cep6amopuu.

8. CospemeHHble Ha3zeMHble obcepsamopull.



pMaIo I€ MCTOYH
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yueOHuk/ b.A. Boponmos-Benssamunos, E.K.CtpayT. - M.: [Ipoda, 2020. — 238c
*CD-ROM «bubnunoTeka 31eKTPOHHBIX HAMISAHBIX T0COOui «AcTpoHomus, 9-10
kiaccby. OO0 «Puznkon». 2020
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*http://www.bielu.com/astronomia/ziemia/zsr11l.jpg
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*http://rpp.nashaucheba.ru/pars _docs/refs/98/97813/imgll.jpg
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