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ʀʥʩʪʠʪʫʪ ʘʩʪʨʦʥʦʤʠʠ ʈɸʅ

(ʀʅɸʉɸʅ)





ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʀʥʩʪʠʪʫʪʘ

Åʬʠʟʠʢʘ ʟʚʝʟʜʥʳʭ ʘʪʤʦʩʬʝʨ;

Åʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠ ʠ ʵʚʦʣʶʮʠʠ ʟʚʝʟʜ, 
ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʞʟʚʝʟʜʥʦʡ ʩʨʝʜʳ;

Åʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʟʚʝʟʜ;

Åʬʠʟʠʢʘ ʛʨʘʚʠʪʠʨʫʶʱʠʭʟʚʝʟʜʥʳʭ ʠ ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ;

Åʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʟʦʧʣʘʥʝʪ;

Åʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ (ʙʘʥʢʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ);

Åʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʘʩʪʨʦʤʝʪʨʠʠ, 
ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʛʝʦʬʠʟʠʢʠ; 

Åʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʥʝʙʝʩʥʳʭ ʪʝʣ;

Åʢʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʩʦʪʨʫʜʥʠʢʘʭ

Åʆʙʱʘʯ̫ʠʩʣʝʥʥʦʩʪʴ- 146

Åʄʦʩʢʚʘ  - 92

Åɿʚʝʥʠʛʦʨʦʜʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ - 21

Åʊʝʨʩʢʦʣʴʩʢʠʡʬʠʣʠʘʣ  - 33

Åʏʠʩʣʦʥʘʫʯʥʳʭʩʦʪʨʫʜʥʠʢʦʚ- 82

Åʀʟʥʠʭ: ʜʦʢʪʦʨʦʚʥʘʫʢ- 27  (ʚ ʪ.ʯ., 2 ïʯʣʝʥʘ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈɸʅ)

Åʢʘʥʜʠʜʘʪʦʚʥʘʫʢ- 40

ʏʠʩʣʦʘʩʧʠʨʘʥʪʦʚ- 12

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ï49 ʣʝʪ.



ʅʘʫʯʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ





ʂʘʤʝʨʘ ɺɸʋ



ʎʝʡʩʩ-600

Meade 16ò ïʛʣʘʚʥʳʡ  ʠʥʩʪʨʫʤʝʥʪ  
çʥʘʨʦʜʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠè

ʉɹɻ,

ʃɼ-3

GPS



ʊʝʨʩʢʦʣ: ʎʝʡʩʩ-2000

ʢ.ʬ.ʤ.ʥ. ɸ.ɺ.ʉʝʨʛʝʝʚ ʥʘ 

ʪʝʣʝʩʢʦʧʝ ʎʝʡʩʩ-2000





ʇʨʦʝʢʪʳ



ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡʦʧʘʩʥʦʩʪʠ

ɹ.ʄ.ʐʫʩʪʦʚ, 

ʃ.ɺ.ʈʳʭʣʦʚʘ, 

ʉ.ʀ.ɹʘʨʘʙʘʥʦʚ,  

ɺ.ɺ.ɽʤʝʣʴʷʥʝʥʢʦ, 

ɽ.ʉ.ɹʘʢʘʥʘʩ, 

ʉ.ɸ.ʅʘʨʦʝʥʢʦʚ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɻɸʆ 

ʈɸʅ, ʀʇɸ ʈɸʅ, ʀʂʀ 

ʈɸʅ, ʀɼɻ ʈɸʅ, ʀʉɿʌ 

ʉʆ ʈɸʅ, ɻɸʀʐ ʄɻʋ ʠ 

ʵʢʩʧʝʨʪʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ



ʇʨʦʝʢʪ ʉʧʝʢʪʨ-ʋʌ

(ɺʩʝʤʠʨʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ - ʋʌ)

ʊʝʣʝʩʢʦʧ: T-170M, 1.7 m, f/10, ʈʦʩʩʠʷ.

ʉʧʝʢʪʨʦʛʨʘʬʳ: WUVS

(UVES + VUVES), R º5-6 x 104;,

LSS, R  º1000, ʈʦʩʩʠʷ

ʂʘʤʝʨʳ: ISSIS,  

ll110 - 340 ʥʤ, 2 ʋʌ ʢʘʤʝʨʳ (ʚ ʋʌ ʠ ʚ 

ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʘʭ), ʀcʧʘʥʠʷ.

ʇʣʘʪʬʦʨʤʘ: çʅʘʚʠʛʘʪʦʨè, ʈʦʩʩʠʷ.

ʆʨʙʠʪʘ:  ʛʝʦʩʠʥʭʨʦʥʥʘʷi=51.4o

ʅʦʩʠʪʝʣʴ, ʟʘʧʫʩʢ: ñZENIT 2SBò, ʛʦʜ ʟʘʧʫʩʢʘ -

2021, ʈʦʩʩʠʷ,

ʅʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ: ʈʦʩʩʠʷ, ʀʩʧʘʥʠʷ. 

ʄʘʢʝʪ ʜʣʷ ʠʩʧʳʪʘʥʠʡ 

ʪʝʣʝʩʢʦʧʘ  T-170M



1. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʟʦʥʘʥʩʥʳʭ ʣʠʥʠʡ ʠʦʥʦʚ, ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ

(H2, OH, ʠʣʠCO: ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʛʠʛʘʥʪʩʢʠʤ 

ʤʦʣʝʢʫʣʷʨʥʳʤ ʦʙʣʘʢʘʤ), ʚʘʞʥʳʭ ʜʣʷ ʘʩʪʨʦʬʠʟʠʢʦʚ, 

ʥʘʭʦʜʷʪʩʷ ʋʌ ʫʯʘʩʪʢʝ ʩʧʝʢʪʨʘ.

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʟʤʳ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ

3,000K ʜʦ300,000K.

ʇʦʯʝʤʫ ʪʘʢ ʚʘʞʥʳ ʥʘʙʣʶʜʝʥʠʷ ʚ ʋʌ?



ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ (ʚ 
ʪ.ʯ. ʠʩʪʦʨʠʠ  ʨʝʠʦʥʠʟʘʮʠʠɺʩʝʣʝʥʥʦʡ, 
ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 
ɺʩʝʣʝʥʥʦʡ, ʧʦʠʩʢ ʩʢʨʳʪʦʛʦ ʜʠʬʬʫʟʥʦʛʦ  
ʙʘʨʠʦʥʥʦʛʦ ʚʝʱʝʩʪʚʘ);

ʌʠʟʠʢʘ ʘʢʢʨʝʮʠʠ ʠ ʠʩʪʝʯʝʥʠʡ(the 
astronomical engines); 

ʀʟʫʯʝʥʠʝ ʨʘʥʥʝʡ ʵʚʦʣʶʮʠʠ ʟʚʝʟʜ ʪʠʧʘ 
ʉʦʣʥʮʘ  ʠ ʧʨʦʪʦʧʣʘʥʝʪʥʳʭ ʜʠʩʢʦʚ;

ʀʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʧʣʘʥʝʪʥʳʭ ʘʪʤʦʩʬʝʨ ʠ ʘʩʪʨʦʭʠʤʠʷʚ ʧʦʣʝ 
ʋʌ ʠʟʣʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʟʘʜʘʯʠ ɺʂʆ-ʋʌ



ʈʝʟʶʤʝ ʜʦʢʣʘʜʘ:

ʅʘ ʟʘʨʝ ʧʝʨʚʦʛʦ ʦʪʢʨʳʪʠʷ ʵʢʟʦʧʣʘʥʝʪʚ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʦʜʦʚ ʤʘʣʦ ʢʪʦ 

ʚʝʨʠʣ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʷ ʘʪʤʦʩʬʝʨ ʵʢʟʦʧʣʘʥʝʪʢʦʛʜʘ-ʣʠʙʦ ʙʫʜʫʪ ʚʦʟʤʦʞʥʳ. 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ 2002 ʛʦʜʫ ʧʨʠ ʧʦʤʦʱʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ ʠʤ. ʍʘʙʙʣʘ 

ʘʪʤʦʩʬʝʨʳ ʫ ʪʨʘʥʟʠʪʥʦʡ ʵʢʟʦʧʣʘʥʝʪʳ, ʤʥʦʛʠʝ ʩʢʝʧʪʠʢʠ ʦʮʝʥʠʣʠ ʵʪʦ ʣʠʰʴ 

ʢʘʢ ʦʜʥʦʨʘʟʦʚʳʡ ʫʩʧʝʭ (ʦʜʠʥ ʦʙʲʝʢʪ, ʦʜʠʥ ʤʝʪʦʜ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʪʤʦʩʬʝʨ ʵʢʟʦʧʣʘʥʝʪʪʚʝʨʜʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʯʝʤ ʥʝʩʢʦʣʴʢʠʤ ʜʝʩʷʪʢʘʤ ʥʘʙʣʶʜʝʥʠʡ ʘʪʤʦʩʬʝʨ ʵʢʟʦʧʣʘʥʝʪ. 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʪʤʦʩʬʝʨʘʭ ʵʢʟʦʧʣʘʥʝʪ:

- ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʠ ʢʦʛʜʘ ʦʙʨʘʟʦʚʘʣʘʩʴ 

ʧʣʘʥʝʪʘ, ʪ.ʝ., ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʠʩʪʦʨʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʝʪ;

- ʙʫʜʫʱʠʝ ʥʘʟʝʤʥʳʝ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʣʝʩʢʦʧʳ 

ʧʦʟʚʦʣʷʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ʙʠʦʤʘʨʢʝʨʦʚʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ 

ʦʙʠʪʘʝʤʳʭ ʟʦʥʘʭ ʚʦʢʨʫʛ ʜʨʫʛʠʭ ʟʚʝʟʜ, ʪ.ʝ., ʠʟʫʯʝ-

ʥʠʝʘʪʤʦʩʬʝʨ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʦʠʩʢʘ ʚʥʝʟʝʤʥʦʡ ʞʠʟʥʠ.

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʪʤʦʩʬʝʨ ʵʢʟʦʧʣʘʥʝʪʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʪʚʝʪʠʪʴ ʥʘ ʟʘʛʘʜʦʯʥʳʡ ʠ ʜʨʝʚʥʠʡ ʚʦʧʨʦʩ -ʦʜʠʥʦʢʠ ʣʠ ʤʳ ʚʦ ɺʩʝʣʝʥʥʦʡ?



ʉʦʜʝʨʞʘʥʠʝ ʜʦʢʣʘʜʘ:

üʇʣʘʥʝʪʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚʦ ʚʥʝʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤʘʭ

üɸʪʤʦʩʬʝʨʳ ʚʥʝʩʦʣʥʝʯʥʳʭ ʧʣʘʥʝʪ: ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡʠ 

ʩʪʘʪʠʩʪʠʢʘ

üɸʪʤʦʩʬʝʨʳ ʚʥʝʩʦʣʥʝʯʥʳʭ ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ - ʛʦʨʷʯʠʭ 

ʶʧʠʪʝʨʦʚ

üɸʪʤʦʩʬʝʨʳ ʧʣʘʥʝʪ-ʦʢʝʘʥʦʚ ïʛʦʨʷʯʠʭ ʥʝʧʪʫʥʦʚ

üɸʪʤʦʩʬʝʨʳ ʩʫʧʝʨ-ʟʝʤʝʣʴ

üɿʘʢʣʶʯʝʥʠʝ

ʊʝʤʘ ʜʦʢʣʘʜʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʰʝʥʠʝʤ ʚʘʞʥʝʡʰʠʭ

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʬʠʟʠʢʠ ʢʦʩʤʦʩʘ:

üʂʘʢ ʦʙʨʘʟʦʚʘʣʘʩʴ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ?

üʂʘʢ ʚʦʟʥʠʢʣʘ ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ?



ʈʘʟʜʝʣ 1ʘ:

ʇʣʘʥʝʪʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚʦ 

ʚʥʝʩʦʣʥʝʯʥʳʭʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤʘʭ



ʇʣʘʥʝʪʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ

ʄʝʨʢʫʨʠʡ ïBepiColombo, 

MPO;

ɺʝʥʝʨʘ ïVEX;

ʄʘʨʩ ïMEX, MRO, 

MAVEN, ʕʢʟʦʄʘʨʩ;

ʉʠʩʪʝʤʘ ʖʧʠʪʝʨʘ ïJUNO,

é;

ʉʠʩʪʝʤʘ ʉʘʪʫʨʥʘ ï

CASSINI;

ʇʣʫʪʦʥ-ʍʘʨʦʥ ʠ 

ʦʙʲʝʢʪʳ ʧʦʷʩʘ ʂʦʡʧʝʨʘï

New Horizons;

ʂʦʤʝʪʳ - Rosetta



ʃʫʥʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ

ʀʦ

ɽʚʨʦʧʘ

ɻʘʥʠʤʝʜ

ʕʥʮʝʣʘʜ

ʊʠʪʘʥ

ʍʘʨʦʥ

...



ʄʘʣʳʝ ʪʝʣʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ

http://d1jqu7g1y74ds1.cloudfront.net/wp-content/uploads/2014/08/Comet-shapes-comets.jpg
http://d1jqu7g1y74ds1.cloudfront.net/wp-content/uploads/2014/08/Asteroid-shapes-craters.jpg


ʆʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʝʪ

ʈʝʟʝʨʚʫʘʨʳ ʢʦʤʝʪʥʳʭ ʷʜʝʨ ïʧʝʨʠʬʝʨʠʡʥʳʝ ʦʙʣʘʩʪʠ: 

ʦʙʣʘʢʦ ʆʦʨʪʘ(> 50 000 ʘ.ʝ.), ʧʦʷʩ ʂʦʡʧʝʨʘ(30 ï50 ʘ.ʝ.).  

ʂʦʤʝʪʘ 1ʈ (ɻʘʣʣʝʷ) ʧʨʠʙʳʣʘ  ʚʝʨʦʷʪʥʦ ʠʟ ʦʙʣʘʢʘ ʆʦʨʪʘ, ʘ 

ʢʦʤʝʪʘ 67ʈ (ʏʫʨʶʤʦʚʘ-ɻʝʨʘʩʠʤʝʥʢʦ) ïʠʟ ʧʦʷʩʘ ʂʦʡʧʝʨʘ.



ʄʦʟʘʠʢʘ ʠʟ 4-ʭ ʩʥʠʤʢʦʚ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳNavcam, ʧʦʣʫʯʝʥʥʘʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 61 ʢʤ ʦʪ ʷʜʨʘ ʢʦʤʝʪʳ 31 ʘʚʛʫʩʪʘ 2014 ʛ. ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʤʨʷʜʨʘ 

ʦʢʦʣʦ 4 ʢʤ.

ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʂɸ ESA ROSETTA

http://d1jqu7g1y74ds1.cloudfront.net/wp-content/uploads/2014/09/Rosetta-083114-N4C_Ken-Kremer1.jpg


ʅʝʙʝʩʥʳʝ ʪʝʣʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ



Launch: March2009

Endof normalmission- (3-wheelsmode): May

2013

Extendedmission: K2 (2014-2016)

Data: Q0-Q17 (~4 years) Target 150 000



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ:
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʜʠʜʘʪʦʚ ʚ ʧʣʘʥʝʪʳ ʧʦ ʜʘʥʥʳʤ ʪʝʣʝʩʢʦʧʘ 

Kepler. ʇʦʢʘʟʘʥʳ ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʟʝʤʥʳʭ ʜʥʷʭ ʠ ʨʘʟʤʝʨ 

ʧʣʘʥʝʪʳ ʚ ʨʘʜʠʫʩʘʭ ɿʝʤʣʠ NASA. ʉʝʡʯʘʩ ʦʢʦʣʦ 3600 ʵʢʟʦʧʣʘʥʝʪ 

ʠʟ ʙʦʣʝʝ 5 ʪʳʩ. ʢʘʥʜʠʜʘʪʦʚ ʚ ʵʢʟʦʧʣʘʥʝʪʳ

http://img.gazeta.ru/files3/885/7654885/upload-02-pic4_zoom-1000x1000-91721.jpg


ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ:
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʜʠʜʘʪʦʚ ʚ ʧʣʘʥʝʪʳ ʧʦ ʜʘʥʥʳʤ ʪʝʣʝʩʢʦʧʘ 

Kepler. ʇʦʢʘʟʘʥʳ ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʟʝʤʥʳʭ ʜʥʷʭ ʠ ʤʘʩʩʘ 

ʧʣʘʥʝʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʳ ɿʝʤʣʠ (2014 ʛ.)



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ:
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʜʠʜʘʪʦʚ ʚ ʧʣʘʥʝʪʳ ʧʦ ʜʘʥʥʳʤ ʪʝʣʝʩʢʦʧʘ 

Kepler. ʇʦʢʘʟʘʥʳ ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʟʝʤʥʳʭ ʜʥʷʭ ʠ ʨʘʟʤʝʨ 

ʧʣʘʥʝʪʳ ʚ ʨʘʜʠʫʩʘʭ ɿʝʤʣʠ NASA/W. Stenzel

ɻʦʨʷʯʠʝ 

ʶʧʠʪʝʨʳ

(6 ï15) Rʟ

ɻʘʟʦʚʳʝ 

ʛʠʛʘʥʪʳ

ʉʫʙ-ʥʝʧʪʫʥʳ(2 ï6)Rʟʠ 

ʩʫʧʝʨ-ʟʝʤʣʠ(1.25 ï2)Rʟ

http://img.gazeta.ru/files3/885/7654885/upload-02-pic4_zoom-1000x1000-91721.jpg


ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ:ʛʨʫʧʧʳ ʧʣʘʥʝʪ

ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ ʟʘʥʠʤʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʟʥʘʯʝʥʠʡ ʧʦ  ʤʘʩʩʝ ʧʣʘʥʝʪʳ ʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ:

-ɻʦʨʷʯʠʝ (ʵʢʩʪʨʝʤʘʣʴʥʦ ʛʦʨʷʯʠʝ) ʶʧʠʪʝʨʳ (ʊ~ 1300 -

3000 ʂ)ʥʘ ʙʣʠʟʢʠʭ ʢ ʟʚʝʟʜʝ ʦʨʙʠʪʘʭ;

-ʊʝʧʣʳʝ ʛʘʟʦʚʳʝ ʛʠʛʘʥʪʳ (ʊ~ 500 -1500 ʂ), 

ʦʪʥʦʩʠʪʝʣʴʥʦ  ʫʜʘʣʝʥʥʳʝ ʦʪ ʟʚʝʟʜʳ;

-ɻʦʨʷʯʠʝ ʅʝʧʪʫʥʳ (ʊ~ 700 -1200 ʂ);

-ʉʫʧʝʨ-ʟʝʤʣʠ(ʊ~ 500 ʂ). 

ʍʦʪʷ ʫ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʪ 

ʧʨʷʤʳʭ ʘʥʘʣʦʛʦʚ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʦʜʥʘʢʦ ʦʙʠʣʠʝ 

ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʅ, ʉ ʠ ʆ) ʚ ʘʪʤʦʩʬʝʨʘʭ 

ʩʨʘʚʥʠʤʦ ʩ ʜʘʥʥʳʤʠ ʜʣʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ.



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ: ʕʧʦʭʘ 

ʭʘʨʘʢʪʝʨʠʟʘʮʠʠ



ʈʘʟʜʝʣ 1ʙ:

ʉʪʘʥʜʘʨʪʥʳʡ ʩʮʝʥʘʨʠʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʪʦʟʚʝʟʜʳ ʠ ʧʣʘʥʝʪʥʦʡ ʩʠʩʪʝʤʳ



ʇʨʦʪʦʩʦʣʥʝʯʥʘʷʪʫʤʘʥʥʦʩʪʴ: ʣʠʥʠʷ ʩʥʝʛʘ 

ʈʘʟʜʝʣʷʝʪ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʛʘʟʦʚʳʭ ʛʠʛʘʥʪʦʚ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʢʘʤʝʥʠʩʪʳʭ ʧʣʘʥʝʪ. 



ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ: ʠ ʝʝ ʟʦʥʘ ʦʙʠʪʘʝʤʦʩʪʠ 

ʉʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʧʣʘʥʝʪ ï4 ʚʥʝʰʥʠʭ ʛʘʟʦʚʳʭ ʛʠʛʘʥʪʦʚ, 4 

ʚʥʫʪʨʝʥʥʠʭ ʢʘʤʝʥʠʩʪʳʭ ʧʣʘʥʝʪ. ɿʦʥʘ ʦʙʠʪʘʝʤʦʩʪʠ ʚʳʜʝʣʝʥʘ 

ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ.



ʋʜʠʚʠʪʝʣʴʥʳʝ ʵʢʟʦʧʣʘʥʝʪʥʳʝʩʠʩʪʝʤʳ:



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ:Kepler452

ʆʪʢʨʳʪʘʷʧʣʘʥʝʪʘʚʨʘʱʘʝʪʩʷʚʦʢʨʫʛʟʚʝʟʜʳKepler-452, 

ʥʘʭʦʜʷʱʝʡʩʷʚ ʩʦʟʚʝʟʜʠʠʃʝʙʝʜʷ, ʥʘʨʘʩʩʪʦʷʥʠʠ1400 ʩʚʝʪʦʚʳʭ

ʣʝʪʦʪɿʝʤʣʠ. ʕʪʦʩʚʝʪʠʣʦʦʪʥʦʩʠʪʩʷʢ ʢʣʘʩʩʫG2, ʢʘʢʠ ʉʦʣʥʮʝ.



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ:Proxima

ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʧʣʘʥʝʪʘ Proxima b ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʢʘʢ ɿʝʤʣʷ 2.0 

ʥʦ ʚʩʝ ʦʢʘʟʘʣʦʩʴ ʥʝ ʪʘʢ (ʧʦʜʨʦʙʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʣʝʢʮʠʠ).



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ:TRAPPIST-1

TRAPPIST-1 ʫʣʴʪʨʘʭʦʣʦʜʥʳʡʢʨʘʩʥʳʡ ʢʘʨʣʠʢ, ʯʴʷ ʤʘʩʩʘ ʙʣʠʟʢʘ ʢ ʧʨʝʜʝʣʫ 

ʂʫʤʘʨʘ(0.08 ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ), ʘ ʨʘʜʠʫʩ ʚʩʝʛʦ ʥʘ ~14% ʧʨʝʚʳʰʘʝʪ ʨʘʜʠʫʩ 

ʖʧʠʪʝʨʘ. ʕʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʚʝʟʜʳ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2550ʂ ïʥʠʞʝ, 

ʯʝʤ ʫ ʩʧʠʨʘʣʠ ʣʘʤʧʦʯʢʠ ʥʘʢʘʣʠʚʘʥʠʷ. TRAPPIST-1 ʫʜʘʣʝʥʘ ʦʪ ʥʘʩ ʥʘ 12.1 Ñ

0.4 ʧʢ. 

http://www.spitzer.caltech.edu/images/6290-ssc2017-01g-TRAPPIST-1-Comparison-to-Solar-System-and-Jovian-Moons


ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ:HR 8799

HR 8799 ʚʩʦʟʚʝʟʜʠʠʇʝʛʘʩʘ, ʫʜʘʣʝʥʥʦʤʦʪʥʘʩʥʘʨʘʩʩʪʦʷʥʠʝʚ130 ʩʚʝʪʦʚʳʭ

ʣʝʪ, - ʤʦʣʦʜʘʷʟʚʝʟʜʘ, ʧʨʦʞʠʚʰʘʷʚʩʝʛʦ30 ʤʠʣʣʠʦʥʦʚʣʝʪ. ʉʠʩʪʝʤʘ HR 8799 

ʫʩʪʨʦʝʥʘʧʦʯʪʠʪʘʢʞʝ, ʢʘʢʠ ʉʦʣʥʝʯʥʘʷʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʷʯʝʪʳʨʴʤʷ

ʧʣʘʥʝʪʘʤʠ-ʛʠʛʘʥʪʘʤʠʥʘʜʘʣʴʥʠʭʧʦʜʩʪʫʧʘʭ, ʠʧʦʪʝʥʮʠʘʣʴʥʦʥʝʩʢʦʣʴʢʠʤʠ

ʢʘʤʝʥʠʩʪʳʤʠʧʣʘʥʝʪʘʤʠʚʦʚʥʫʪʨʝʥʥʝʡʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʥʝʦʪʢʨʳʪʳ.



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ:ʛʨʫʧʧʳ ʧʣʘʥʝʪ



ɺʥʝʩʦʣʥʝʯʥʳʝʧʣʘʥʝʪʳ: ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ 


