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Ăɻʠʜ ʥʘ ʣʶʙʠʪʝʣʷ ʘʩʪʨʦʥʦʤñ ʪʨʘʜʠʮʠʦʥʥʦ ʩʲʜʲʨʞʘ ʠʥʬʦʨ-

ʤʘʮʠʷ ʟʘ ʧʨʝʜʩʪʦʷʱʠʪʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʧʦ-ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʘʩʪʨʦ-

ʥʦʤʠʯʝʩʢʠ ʷʚʣʝʥʠʷ, ʢʘʪʦ ʝ ʦʪʜʝʣʝʥʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʫʩʣʦʚʠʷʪʘ ʟʘ ʪʷʭʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʦʪ ɹʲʣʛʘʨʠʷ. ʆʩʚʝʥ ʪʦʚʘ 

ʢʥʠʞʢʘʪʘ ʩʲʜʲʨʞʘ ʘʚʪʦʨʩʢʠ ʩʪʘʪʠʠ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʤʠ ʦʪ ʘʩʪ-

ʨʦʥʦʤʠʷʪʘ. ʀʟʜʘʥʠʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʰʠʨʦʢʠʷ ʢʨʲʛ ʯʠʪʘʪʝʣʠ, 

ʧʨʦʷʚʷʚʘʱʠ ʠʥʪʝʨʝʩ ʢʲʤ ʪʘʟʠ ʥʘʫʢʘ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʣʝʟʥʦ ʟʘ 

ʣʶʙʠʪʝʣʠʪʝ ʘʩʪʨʦʥʦʤʠ, ʧʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʥʘʙʣʶʜʝ-

ʥʠʷ. 

 

 

 
ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʢʲʤ ʩʚʦʠʪʝ ʢʦʣʝʛʠ, ʜʦʧʨʠʥʝʩʣʠ ʩ ʪʨʫʜʘ ʩʠ 

ʠʣʠ ʩ ʤʘʪʝʨʠʘʣʠ ʟʘ ʪʘʟʠ ʢʥʠʛʘ ï ʝʢʠʧʲʪ ʥʘ ʢʘʪʝʜʨʘ Ăɸʩʪʨʦʥʦʤʠʷñ ʧʨʠ 
ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ. 
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ʄʦʤʝʥʪʠʪʝ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʷʚʣʝʥʠʷ ʩʘ ʜʘʜʝʥʠ ʚ ʙʲʣʛʘʨʩʢʦ ʦʬʠʮʠʘʣʥʦ 

ʚʨʝʤʝ. ʀʟʢʣʶʯʝʥʠʷ ʩʘ ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʩʘ ʧʦʩʦʯʝʥʠ ʤʦʤʝʥʪʠ ʧʦ 

UTC, ʢʘʪʦ ʪʦʚʘ ʝ ʠʟʨʠʯʥʦ ʫʢʘʟʘʥʦ. ʄʦʤʝʥʪʠʪʝ ʥʘ ʚʠʜʠʤʠʪʝ ʦʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʷ 

ʩʘ ʠʟʯʠʩʣʝʥʠ ʟʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 

Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʩ ʢʦʦʨʜʠʥʘʪʠ 42Á 40ǋ 54.7ǌN ʠ 23Á 20ǋ 40.2ǌE (ɚ ʚ ʯʘʩʦ-

ʚʠ ʝʜʠʥʠʮʠ 01
h
 33

m
 22.68

s
). 

 

 

ʅɸʏɸʃʆ ʅɸ ʉɽɿʆʅʀʊɽ, ʇɽʈʀʍɽʃʀʁ 

ʀ ɸʌɽʃʀʁ ʅɸ ɿɽʄʗʊɸ ɿɸ 2024 ʛ. 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʧʨʦʣʝʪ: 20 ʤʘʨʪ ʚ 05:06 ʯ. (ʧʨʦʣʝʪʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʦ ʣʷʪʦ: 20 ʶʥʠ ʚ 23:50 ʯ. (ʣʷʪʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-ʜʲʣʛʠʷʪ 
ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝʱ 15 ʯʘʩʘ ʠ 20 ʤʠʥʫʪʠ ʟʘ ʉʦʬʠʷ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʝʩʝʥ: 22 ʩʝʧʪʝʤʚʨʠ ʚ 15:43 ʯ. (ʝʩʝʥʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʟʠʤʘ: 21 ʜʝʢʝʤʚʨʠ ʚ 11:20 ʯ. (ʟʠʤʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-
ʢʲʩʠʪ̫ ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝʱ 09 ʯʘʩʘ ʠ 03 ʤʠʥʫʪʠ ʟʘ ʉʦʬʠʷ) 

 

2024 ʛ. ʱʝ ʙʲʜʝ ʚʠʩʦʢʦʩʥʘ. 

 

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʧʝʨʠʭʝʣʠʡ (ʚ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ʉʣʲʥʮʝʪʦ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ 

ʦʨʙʠʪʘ) ʥʘ 3 ʷʥʫʘʨʠ ʚ 02:38 ʯ., ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ɿʝʤʷ-ʉʣʲʥʮʝ 147 100 632 km. ʇʦ 

ʚʨʝʤʝ ʥʘ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ ɿʝʤʷʪʘ ʩʝ ʜʚʠʞʠ ʥʘʡ-ʙʲʨʟʦ ʧʦ ʦʨʙʠʪʘʪʘ ʩʠ ï ʩʲʩ ʩʢʦ-

ʨʦʩʪ 30.29 km/s. 

 

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʘʬʝʣʠʡ (ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʉʣʲʥʮʝʪʦ ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ 

ʦʨʙʠʪʘ) ʥʘ 5 ʶʣʠ ʚ 08:06 ʯ., ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ʜʦ ʉʣʲʥʮʝʪʦ 152 099 968 km. ʇʦ 

ʚʨʝʤʝ ʥʘ ʩʚʦʷ ʘʬʝʣʠʡ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʩʝ ʜʚʠʞʠ ʥʘʡ-ʙʘʚʥʦ ʧʦ ʦʨʙʠʪʘʪʘ ʩʠ ï ʩʲʩ 

ʩʢʦʨʦʩʪ 29.29 km/s. 

 

 

ʇʨʝʟ 2024 ʛ. ʣʷʪʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ (ʩ 1 ʯʘʩ ʥʘʧʨʝʜ) ʱʝ ʩʝ ʚʲʚʝʜʝ ʥʘ 31 ʤʘʨʪ 

(ʥʝʜʝʣʷ) ʚ 03:00 ʯ. 

ɺʨʲʱʘʥʝʪʦ ʢʲʤ ʟʠʤʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ ʱʝ ʩʪʘʥʝ ʥʘ 27 ʦʢʪʦʤʚʨʠ (ʥʝʜʝʣʷ) ʚ 

04:00 ʯ.  

 

 

ɼʥʠʪʝ ʥʘ ʘʩʪʨʦʥʦʤʠʷʪʘ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʘʪ 18 ʤʘʡ ï ʧʨʦʣʝʪʝʥ ʠ 12 ʦʢʪʦʤʚ-

ʨʠ ï ʝʩʝʥʝʥ. 
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ʌɸɿʀ ʅɸ ʃʋʅɸʊɸ, ʇɽʈʀɻɽʀ ʀ ɸʇʆɻɽʀ, 

ɼʈʋɻʀ ʃʋʅʅʀ ʗɺʃɽʅʀʗ ʇʈɽɿ 2024 ʛ. 

 

ʊʘʙʣʠʮʘ 1. ʃʫʥʥʠ ʬʘʟʠ ʧʨʝʟ 2024 ʛ. 

 
 

ʆʪʙʝʣʷʟʘʥʠʪʝ ʩ ʯʝʨʚʝʥ ʰʨʠʬʪ ʚ ʪʘʙʣʠʮʠ 1 ʠ 2 ʥʦʚʦʣʫʥʠʝ ʥʘ 10 ʬʝʚʨʫʘʨʠ ʚ 

00:59 ʯ. ʠ ʣʫʥʝʥ ʧʝʨʠʛʝʡ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʚ 20:51 ʯ. ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʙʣʠʟʢʠ ʚʲʚ 

ʚʨʝʤʝʪʦ ï ʩ ʨʘʟʣʠʢʘ 19 ʯʘʩʘ ʠ 52 ʤʠʥʫʪʠ. ʇʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʥʦʚʦʣʫʥʠʝ 

ʠʣʠ ʧʲʣʥʦʣʫʥʠʝ ʩ ʧʝʨʠʛʝʡ, ʛʦʚʦʨʠʤ ʟʘ ʷʚʣʝʥʠʝʪʦ ʩʫʧʝʨʣʫʥʠʝ (Ăʩʫʧʝʨ ʃʫʥʘñ), 

ʚʲʧʨʝʢʠ ʯʝ ʧʨʠ ʥʦʚʦʣʫʥʠʝ ʃʫʥʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ.  

ʉʲʱʦ ʩʫʧʝʨʣʫʥʠʝ ʧʨʠ ʥʦʚʦʣʫʥʠʝ ʱʝ ʠʤʘʤʝ ʥʘ 10 ʤʘʨʪ, ʪʲʡ ʢʘʪʦ ʣʫʥʥʠʷʪ 

ʧʝʨʠʛʝʡ ʚ 09:07 ʯ ʱʝ ʧʨʝʜʭʦʞʜʘ ʩʘʤʦ ʩ 1 ʯʘʩ ʠ 53 ʤʠʥʫʪʠ ʥʦʚʦʣʫʥʠʝʪʦ ʚ 11:00 ʯ. 

ʥʘ ʩʲɦ ʘʪʘ ʜʘʪʘ. 

ʉʫʧʝʨʣʫʥʠʝ ʧʨʠ ʧʲʣʥʦʣʫʥʠʝ ʱʝ ʤʦʞʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʯʘ-

ʩʦʚʝ ʥʘ ʥʦʱʪʘ ʥʘ 17 ʩʨʝʱʫ 18 ʩʝʧʪʝʤʚʨʠ (ʪʦʛʘʚʘ ʱʝ ʠʤʘ ʠ ʯʘʩʪʠʯʥʦ ʣʫʥʥʦ ʟʘ-

ʪʲʤʥʝʥʠʝ), ʪʲʡ ʢʘʪʦ ʧʲʣʥʦʣʫʥʠʝʪʦ ʚ 05:34 ʯ. ʱʝ ʧʨʝʜʭʦʞʜʘ ʩ 10 ʯʘʩʘ ʠ 54 

ʤʠʥʫʪʠ ʧʝʨʠʛʝʷ ʚ 16:28 ʯ. ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ. 

ʅʦʚʦʣʫʥʠʝʪʦ ʥʘ 2 ʦʢʪʦʤʚʨʠ ʚ 21:49 ʯ., ʦʪʙʝʣʷʟʘʥʦ ʚ ʟʝʣʝʥ ʰʨʠʬʪ, ʱʝ ʧʨʝʜ-

ʭʦʞʜʘ ʩʘʤʦ ʩ 52 ʤʠʥʫʪʠ ʘʧʦʛʝʷ ʥʘ ʃʫʥʘʪʘ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʚ 22:41 ʯ., ʢʦʝʪʦ ʷʚʣʝ-

ʥʠʝ ʩʝ ʥʘʨʠʯʘ ʤʠʢʨʦʣʫʥʠʝ (Ăʤʠʢʨʦ ʃʫʥʘñ). ʅʦ ʪʲʡ ʢʘʪʦ ʷʚʣʝʥʠʝʪʦ ʥʘʩʪʲʧʚʘ ʧʨʠ 

ʥʦʚʦʣʫʥʠʝ, ʪʦ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ.  

ʅʘ 17 ʦʢʪʦʤʚʨʠ ʣʫʥʥʠʷʪ ʧʝʨʠʛʝʡ ʚ 03:47 ʯ. ʱʝ ʧʨʝʜʭʦʞʜʘ ʩ 10 ʯʘʩʘ ʠ 39 

ʤʠʥʫʪʠ ʧʲʣʥʦʣʫʥʠʝʪʦ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʚ 14:26 ʯ. ï ʦʪʥʦʚʦ Ăʩʫʧʝʨ ʃʫʥʘñ. ʄʝʩʝʮ 
ʜʝʢʝʤʚʨʠ ʱʝ ʙʲʜʝ ʩ ʜʚʝ ʥʦʚʦʣʫʥʠʷ ï ʥʘ ʜʘʪʠ 1 ʠ 31, ʢʦʝʪʦ ʦʪ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʝ 
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ʦʙʷʚʷʚʘ ʧʦ ʥʷʢʦʠ ʤʝʜʠʠ ʢʘʪʦ Ăʯʝʨʥʘ ʃʫʥʘñ. ʇʦʚʝʯʝ ʧʦʜʨʦʙʥʦʩʪʠ ʟʘ ʪʝʟʠ ʣʫʥʥʠ 

ʷʚʣʝʥʠʷ ʱʝ ʥʘʤʝʨʠʪʝ ʚ ʧʦʷʩʥʝʥʠʷʪʘ ʧʦ-ʜʦʣʫ. 

 

ʊʘʙʣʠʮʘ 2. ʇʝʨʠʛʝʠ ʠ ʘʧʦʛʝʠ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ 2024 ʛ. 

 
 

Ăʉʫʧʝʨ ʃʫʥʘñ (ʧʝʨʠʛʝʡʥʘ ʩʠʟʠʛʠʷ ʚ ʩʠʩʪʝʤʘʪʘ ɿʝʤʷïʃʫʥʘïʉʣʲʥʮʝ) ʠʤʘʤʝ 

ʧʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) ʠ ʧʝʨʠʛʝʡ, ʪ.ʝ. ʢʦʛʘʪʦ ʃʫ-

ʥʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʥʘʡ-ʤʥʦʛʦ ʜʦ ɿʝʤʷʪʘ, ʦʙʠʢʘʣʷʡʢʠ ʷ ʧʦ ʩʚʦʷʪʘ ʝʣʠʧʪʠʯʥʘ 

ʦʨʙʠʪʘ. ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʧʝʨʠ-

ʛʝʷ ʝ ʩʨʝʜʥʦ 27.55455 ʜʥʠ ï ʪ.ʥʘʨ. ʘʥʦʤʘʣʠʩʪʠʯʝʥ ʤʝʩʝʮ. ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʝʜʥʦʠʤʝʥʥʠ ʣʫʥʥʠ ʬʘʟʠ (ʥʘʧʨʠʤʝʨ ʦʪ ʥʦʚʦʣʫʥʠʝ ï ʜʦ ʩʣʝʜʚʘ-

ʱʦʪʦ ʥʦʚʦʣʫʥʠʝ) ʝ ʩʨʝʜʥʦ 29.53059 ʜʥʠ ï ʩʠʥʦʜʠʯʝʥ ʤʝʩʝʮ. ʈʘʟʣʠʢʘʪʘ ʦʪ 1.976 

ʜʥʠ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʚʘʪʘ ʪʠʧʘ ʤʝʩʝʮʠ ʩʝ ʥʘʪʨʫʧʚʘ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʚʦʜʠ 

ʜʦ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) ʩ ʧʝʨʠʛʝʡ ʚʝʜʥʲʞ ʥʘ ʙʣʠʟʦ 411.8 

ʜʥʠ. ʅʦ ʚʲʧʨʝʢʠ ʪʦʟʠ ʜʲʣʲʛ ʧʝʨʠʦʜ, ʥʘ ʧʨʘʢʪʠʢʘ ʚʩʠʯʢʠ ʧʲʣʥʦʣʫʥʠʷ, ʩʣʫʯʚʘʱʠ 

ʩʝ ʧʨʠ ʨʘʟʩʪʦʷʥʠʷ ɿʝʤʷ-ʃʫʥʘ ʧʦ-ʤʘʣʢʠ ʦʪ 360 000 km, ʩʝ ʦʙʷʚʷʚʘʪ ʚ ʤʝʜʠʠʪʝ 

ʢʘʪʦ ʩʫʧʝʨʣʫʥʠʷ (Ăʩʫʧʝʨ ʃʫʥʘñ). ʇʦʨʘʜʠ ʪʦʚʘ ʜʚʝ ʠʣʠ ʪʨʠ ʩʲʩʝʜʥʠ ʧʲʣʥʦʣʫʥʠʷ ʚ 

ʛʦʜʠʥʘʪʘ ʤʦʛʘʪ ʜʘ ʙʜ̡ʘʪ ʦʙʷʚʝʥʠ ʟʘ ʩʫʧʝʨʣʫʥʠʷ. 

ʉʫʧʝʨʣʫʥʠʷʪʘ ʧʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʥʦʚʦʣʫʥʠʝ ʠ ʧʝʨʠʛʝʡ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʝ ʦʙʷʚʷʚʘʪ. 

ʇʨʠ ʩʫʧʝʨʣʫʥʠʝ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʯʝʪʝ ʨʘʟʣʠʢʘ ʚʲʚ 

ʚʠʜʠʤʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʃʫʥʘʪʘ. ʊʦʛʘʚʘ ʪʦʡ ʝ ʩ ʙʣʠʟʦ 7% ʧʦ-ʛʦʣʷʤ ʦʪ ʩʣʫʯʘʷ, ʢʦʛʘ-

ʪʦ ʥʘʰʠʷʪ ʝʩʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʝ ʥʘ ʩʨʝʜʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ɿʝʤʷʪʘ (ʥʘ 384 400 km). 

ʇʨʠ ʩʫʧʝʨʣʫʥʠʝ ʃʫʥʘʪʘ ʝ ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 16% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʩʨʝʜʥʘʪʘ, ʥʦ ʪʲʡ 
ʢʘʪʦ ʥʷʤʘ ʩ ʢʘʢʚʦ ʜʘ ʩʨʘʚʥʠʤ ʪʘʟʠ ʧʦʚʠʰʝʥʘ ʷʨʢʦʩʪ, ʥʝ ʤʦʞʝʤ ʜʘ ʦʮʝʥʠʤ ʨʘʟʣʠ-

ʢʘʪʘ ʚʠʟʫʘʣʥʦ. 
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ʆʯʘʢʚʘʥʠʷʪ ʚʠʜʠʤ ʝʬʝʢʪ ʦʪ ʩʫʧʝʨʣʫʥʠʝʪʦ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʙʲʨʢʘ ʩ ʯʝʩʪʦ ʥʘʙ-

ʣʶʜʘʚʘʥʘʪʘ ʠʣʶʟʠʷ Ăʦʛʨʦʤʥʘ ʠʟʛʨʷʚʘʱʘ ʦʨʘʥʞʝʚʘ ʃʫʥʘñ ʠ ʘʥʘʣʦʛʠʯʥʦ Ăʦʛʨʦʤ-

ʥʦ ʠʟʛʨʷʚʘʱʦ ʉʣʲʥʮʝñ. ʇʨʠ ʩʚʦʠʪʝ ʠʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ ï ʜʦʢʘʪʦ ʩʘ ʥʠʩʢʦ ʥʘʜ 

ʭʦʨʠʟʦʥʪʘ, ʜʚʝʪʝ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ʯʝʩʪʦ ʠʟʛʣʝʞʜʘʪ ʦʨʘʥʞʝʚʠ, ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ 

ʚʲʟʜʫʰʥʘ ʤʘʩʘ, ʧʨʝʟ ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ ʪʷʭʥʘʪʘ ʩʚʝʪʣʠʥʘ. ʉʲʱʦ ʪʦʛʘʚʘ ʪʝ ʤʦʞʝ ʜʘ 

ʥʠ ʠʟʛʣʝʞʜʘʪ ʛʦʣʝʤʠ, ʧʦʥʝʞʝ ʧʦʜʩʲʟʥʘʪʝʣʥʦ ʛʠ ʩʨʘʚʥʷʚʘʤʝ ʩ ʧʦʟʥʘʪʠ ʦʪ ʝʞʝʜ-

ʥʝʚʠʝʪʦ ʥʠ ʦʙʝʢʪʠ, ʚʠʜʠʤʠ ʥʘ ʩʘʤʠʷ ʭʦʨʠʟʦʥʪ ï ʜʲʨʚʝʪʘ, ʩʛʨʘʜʠ, ʧʣʘʥʠʥʩʢʠ 

ʚʲʨʭʦʚʝ ʠ ʜʨ. ʄʦʞʝʤ ʣʝʩʥʦ ʜʘ ʜʦʢʘʞʝʤ, ʯʝ ʪʦʚʘ ʝ ʠʣʶʟʠʷ, ʯʨʝʟ ʩʣʝʜʥʠʷ ʧʨʦʩʪ 

ʝʢʩʧʝʨʠʤʝʥʪ: ʬʦʪʦʛʨʘʬʠʨʘʤʝ ʩ ʪʝʣʝʦʙʝʢʪʠʚ ʠʟʛʨʷʚʘʱʘʪʘ Ăʦʛʨʦʤʥʘñ ʃʫʥʘ, ʘ ʧʦ-

ʢʲʩʥʦ ï ʢʦʛʘʪʦ ʪʷ ʝ ʚʝʯʝ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ ʠ ʥʠ ʠʟʛʣʝʞʜʘ ʥʦʨʤʘʣʥʦ, ʧʨʘʚʠʤ ʚʪʦʨʘ 

ʩʥʠʤʢʘ ʧʨʠ ʩʲʱʦʪʦ ʬʦʢʫʩʥʦ ʨʘʟʩʪʦʷʥʠʝ ʥʘ ʦʙʝʢʪʠʚʘ. ɸʢʦ ʩʨʘʚʥʠʤ ʜʚʝʪʝ ʣʫʥʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʱʝ ʚʠʜʠʤ, ʯʝ ʪʝ ʩʘ ʚ ʝʜʥʘʢʲʚ ʤʘʱʘʙ. ʑʝ ʟʘʙʝʣʝʞʠʤ ʩʘʤʦ ʥʝʛʦʣʷʤʦ 

ʚʝʨʪʠʢʘʣʥʦ ʩʧʣʝʩʢʚʘʥʝ ʥʘ ʣʫʥʥʠʷ ʦʙʨʘʟ ʦʪ ʧʲʨʚʠʷ ʢʘʜʲʨ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ ʧʦ-

ʩʠʣʥʘʪʘ ʘʪʤʦʩʬʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ. ʀʣʶʟʠʷʪʘ ʩ ʫʚʝʣʠʯʝʥʠʪʝ 

ʨʘʟʤʝʨʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʩʲʱʦ ʠ ʧʨʠ ʩʲʟʚʝʟʜʠʷʪʘ: ʘʢʦ ʝʜʥʦ ʜʦʙʨʝ ʧʦʟʥʘʪʦ ʥʠ ʩʲʟʚʝʟ-

ʜʠʝ ʝ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ ï ʥʘʧʨʠʤʝʨ ʆʨʠʦʥ ʩʢʦʨʦ ʩʣʝʜ ʠʟʛʨʝʚʘ ʩʠ, ʪʦ ʥʠ ʠʟʛ-

ʣʝʞʜʘ ʧʦ-ʛʦʣʷʤʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʩʲʱʦʪʦ ʩʲʟʚʝʟʜʠʝ ʢʫʣʤʠʥʠʨʘ 

ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. 

 

ʇʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) ʠ ʘʧʦʛʝʡ, ʛʦʚʦʨʠʤ ʟʘ 

ʷʚʣʝʥʠʝʪʦ Ăʤʠʢʨʦ ʃʫʥʘñ (ʠʣʠ ʤʠʢʨʦʣʫʥʠʝ). ʊʦʛʘʚʘ ʥʘʰʠʷʪ ʝʩʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʝ 

ʥʘʡ-ʜʘʣʝʯ ʦʪ ɿʝʤʷʪʘ ʠ ʟʘʪʦʚʘ ʝ ʩ ʥʘʡ-ʤʘʣʲʢ ʚʠʜʠʤ ʜʠʘʤʝʪʲʨ. 

 

ʗʚʣʝʥʠʝ Ăʩʠʥʷ ʃʫʥʘñ ʠʤʘʤʝ ʚ ʜʚʘ ʩʣʫʯʘʷ:  

1. ʂʦʛʘʪʦ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʥʷʢʦʡ ʢʘʣʝʥʜʘʨʝʥ ʤʝʩʝʮ ʥʘʩʪʲʧʚʘʪ ʧʲʣʥʦ-

ʣʫʥʠʷ. ʊʦʚʘ ʟʥʘʯʠ, ʯʝ ʣʫʥʥʠʷʪ ʩʠʥʦʜʠʯʝʥ ʤʝʩʝʮ, ʪʨʘʝʱ 29 ʜʝʥʦʥʦʱʠʷ, 12 ʯʘʩʘ, 

44 ʤʠʥʫʪʠ ʠ 3 ʩʝʢʫʥʜʠ (29.53059 ʜʥʠ ʩʨʝʜʥʦ) ʩʝ ʧʦʙʠʨʘ ʠʟʮʷʣʦ ʚ ʥʷʢʦʡ ʦʪ ʢʘ-

ʣʝʥʜʘʨʥʠʪʝ ʤʝʩʝʮʠ. 

2. ɸʢʦ ʚ ʥʷʢʦʡ ʦʪ ʛʦʜʠʰʥʠʪʝ ʩʝʟʦʥʠ ʥʘʩʪʲʧʚʘʪ ʯʝʪʠʨʠ ʧʲʣʥʦʣʫʥʠʷ, ʪʦ ʪʨʝ-

ʪʦʪʦ ʦʪ ʪʷʭ ʩʝ ʥʘʨʠʯʘ Ăʩʠʥʷ ʃʫʥʘñ ï ʢʘʪʦ ʧʲʣʥʦʣʫʥʠʝʪʦ ʥʘ 19 ʘʚʛʫʩʪ ʚ 21:25 ʯ. 

 

ɸʥʘʣʦʛʠʯʥʦ ʩ ʢʘʟʘʥʦʪʦ ʧʦ-ʛʦʨʝ, ʘʢʦ ʚʤʝʩʪʦ ʧʲʣʥʦʣʫʥʠʷ, ʠʤʘʤʝ ʜʚʝ ʥʦʚʦʣʫ-

ʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʥʷʢʦʡ ʢʘʣʝʥʜʘʨʝʥ ʤʝʩʝʮ, ʦʪ 2016 ʛ. ʚ ʥʷʢʦʠ ʤʝʜʠʠ 

ʚʪʦʨʦʪʦ ʥʦʚʦʣʫʥʠʝ ʩʝ ʦʙʷʚʷʚʘ ʢʘʪʦ Ăʯʝʨʥʘ ʃʫʥʘñ (Black Moon). ʇʨʠ ʯʝʪʠʨʠ ʥʦ-

ʚʦʣʫʥʠʷ ʚ ʥʷʢʦʡ ʦʪ ʛʦʜʠʰʥʠʪʝ ʩʝʟʦʥʠ, ʪʨʝʪʦʪʦ ʦʪ ʪʷʭ ʩʲʱʦ ʩʝ ʦʙʷʚʷʚʘ ʢʘʪʦ 

Ăʯʝʨʥʘ ʃʫʥʘñ. 

ʗʩʥʦ ʝ, ʯʝ ʷʚʣʝʥʠʷʪʘ Ăʩʠʥʷñ ʠ Ăʯʝʨʥʘ ʃʫʥʘñ ʥʷʤʘʪ ʥʠʱʦ ʦʙʱʦ ʩ ʚʠʜʠʤʠʷ 

ʮʚʷʪ ʥʘ ʃʫʥʘʪʘ. ʊʨʷʙʚʘ ʦʙʘʯʝ ʜʘ ʩʝ ʧʨʘʚʠ ʨʘʟʣʠʢʘ ʦʪ ʨʝʜʢʠʪʝ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ 

ʧʦʨʘʜʠ ʚʜʠʛʥʘʪ ʧʨʘʭ ʠʣʠ ʜʠʤ ʚʠʩʦʢʦ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ï ʧʨʠ ʛʦʨʩʢʠ ʧʦʞʘʨʠ ʠʣʠ 

ʩʣʝʜ ʚʫʣʢʘʥʠʯʥʠ ʠʟʨʠʛʚʘʥʠʷ, ʃʫʥʘʪʘ ʠʟʛʣʝʞʜʘ ʣʝʢʦ ʩʠʥʝʝʱʘ. ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ 

ʢʦʛʘʪʦ ʚʜʠʛʥʘʪʠʪʝ ʧʨʘʭʦʚʠ ʯʘʩʪʠʮʠ ʩʘ ʩ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʠ ʨʘʟʤʝʨʠ ï ʤʘʣ-

ʢʦ ʧʦ-ʛʦʣʝʤʠ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ ʥʘ ʯʝʨʚʝʥʘʪʘ ʩʚʝʪʣʠʥʘ (ʪʷ ʝ ʩ ɚ ʦʢʦʣʦ 0.7 

ʤʠʢʨʦʥʘ). 
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ʇʆʃʋʄʈɸʂʒʊ 

, ɿʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʜʝʥʷ ʩʝ ʩʯʠʪʘ ʚʨʝʤʝʪʦ ʦʪ ʠʟʛʨʝʚʘ ʜʦ ʟʘʣʝʟʘ ʥʘ 

ʉʣʲʥʮʝʪʦ ʟʘ ʜʘʜʝʥʦ ʛʝʦʛʨʘʬʩʢʦ ʤʷʩʪʦ, ʥʦ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʠ ʩʣʝʜ 

ʟʘʣʝʟʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʦʩʚʝʪʷʚʘ ʦʪ ʨʘʟʩʝʷʥʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠʥʘ, ʠʜʚʘʱʘ 

ʦʪ ʛʦʨʥʠʪʝ ʩʣʦʝʚʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ. ʊʘʟʠ ʦʩʚʝʪʝʥʦʩʪ ʙʘʚʥʦ ʥʘʤʘʣʷʚʘ ʚʝʯʝʨ ʜʦ 

ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʥʦʱʥʠʷ ʤʨʘʢ ʠ ʙʘʚʥʦ ʥʘʨʘʩʪʚʘ ʩʫʪʨʠʥ ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʠʟʛʨʝʚʘ. 

ʊʦʚʘ ʝ ʚʨʝʤʝʪʦ ʥʘ ʧʦʣʫʤʨʘʢʘ, ʥʘʨʠʯʘʥ ʦʱʝ ʩʫʤʨʘʢ ʠʣʠ ʟʜʨʘʯ. ʇʨʝʜʚʠʜ ʨʘʟʣʠʯ-

ʥʠʪʝ ʩʬʝʨʠ, ʚ ʢʦʠʪʦ ʧʦʣʫʤʨʘʢʲʪ ʠʤʘ ʟʥʘʯʝʥʠʝ, ʪʦʡ ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʥʘ ʪʨʠ ʝʪʘʧʘ ï 

ʛʨʘʞʜʘʥʩʢʠ, ʥʘʚʠʛʘʮʠʦʥʝʥ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ, ʢʦʠʪʦ ʚʝʯʝʨ ʟʘʧʦʯʚʘʪ ʚ ʪʦʟʠ ʨʝʜ 

ʦʪ ʤʦʤʝʥʪʘ ʥʘ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ. 

 

ɻʨʘʞʜʘʥʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ʟʘʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ 

ʜʠʩʢ ʩʣʝʟʝ ʥʘ 6Á ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ (ʬʠʛ. 1). ɼʦʪʦʛʘʚʘ ʧʨʠ ʷʩʥʦ ʥʝʙʝ 

ʠ ʥʘ ʦʪʢʨʠʪʦ, ʯʦʚʝʢ ʩ ʥʦʨʤʘʣʥʦ ʟʨʝʥʠʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʙʝʟ ʥʫʞʜʘ ʦʪ ʠʟʢʫʩʪʚʝʥʦ 

ʦʩʚʝʪʣʝʥʠʝ. ʂʲʤ ʢʨʘʷ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ ʧʦʣʫʤʨʘʢ ʧʨʘʚʠʣʥʦʪʦ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ 

ʮʚʝʪʦʚʝʪʝ ʠ ʨʘʙʦʪʘʪʘ ʥʘ ʦʪʢʨʠʪʦ ʩʘ ʚʝʯʝ ʟʘʪʨʫʜʥʝʥʠ, ʘ ʧʦ ʥʝʙʝʪʦ ʩʝ ʟʘʙʝʣʷʟʚʘʪ 

ʥʘʡ-ʷʨʢʠʪʝ ʟʚʝʟʜʠ ʠ ʧʣʘʥʝʪʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʫʣʠʯʥʦʪʦ ʦʩʚʝʪʣʝʥʠʝ ʜʘ ʩʝ 

ʚʢʣʶʯʚʘ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ ʧʦʣʫʤʨʘʢ. 

  
ʅʘʚʠʛʘʮʠʦʥʥʠʷʪ ʧʦʣʫʤʨʘʢ (ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ ʤʦʨʩʢʠ ʧʦʣʫʤʨʘʢ) ʟʘ-

ʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʣʝʟʝ ʥʘ 12Á ʧʦʜ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ. ʆʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʨʠ ʷʩʥʦ ʥʝʙʝ ʠ ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʃʫʥʘʪʘ 

ʚʠʜʠʤʦʩʪʪʘ ʝ ʥʘʤʘʣʝʥʘ ʜʦ ʩʪʝʧʝʥ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʩʠʣʫʝʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʠ. 

ʍʦʨʠʟʦʥʪʲʪ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘ ʚʝʯʝ ʪʨʫʜʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʚʠʩʦʯʠ-

ʥʠʪʝ ʥʘ ʟʚʝʟʜʠ ʟʘ ʥʘʚʠʛʘʮʠʦʥʥʠ ʮʝʣʠ ʩʪʘʚʘ ʥʝʚʲʟʤʦʞʥʦ. ʈʘʙʦʪʘʪʘ ʥʘ ʦʪʢʨʠʪʦ ʙʝʟ 

ʠʟʢʫʩʪʚʝʥʦ ʦʩʚʝʪʣʝʥʠʝ ʝ ʩʲʱʦ ʥʝʚʲʟʤʦʞʥʘ. 

  

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ʟʘʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥ-

ʯʝʚʠʷ ʜʠʩʢ ʩʣʝʟʝ ʥʘ 18Á ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ. ʆʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʨʠ 

ʷʩʥʦ ʥʝʙʝ ʠ ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʃʫʥʘʪʘ, ʦʪ ʤʷʩʪʦ ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʩʚʝʪʣʠʥʠʪʝ ʥʘ ʥʘ-

ʩʝʣʝʥʠ ʠ ʧʨʦʤʠʰʣʝʥʠ ʨʘʡʦʥʠ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʙʝʣʝʞʘʪ ʥʘʡ-ʩʣʘʙʠʪʝ ʟʚʝʟʜʠ, 

ʜʦʩʪʲʧʥʠ ʟʘ ʥʝʚʲʦʨʲʞʝʥʦʪʦ ʯʦʚʝʰʢʦ ʦʢʦ ï ʩ ʙʣʷʩʲʢ ʦʢʦʣʦ 6 mag. ʆʪ ʪʦʟʠ ʤʦ-

ʤʝʥʪ ʟʘʧʦʯʚʘ ʥʦʱʥʠʷʪ ʤʨʘʢ. 

 

ɺ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʧʲʨʚʠ ʟʘʧʦʯʚʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ï ʧʨʠ ʉʣʲʥʮʝ 

ʥʘ 18Á ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʉʣʝʜʚʘ ʥʘʚʠʛʘʮʠʦʥʥʠʷʪ ï ʧʨʠ ʉʣʲʥʮʝ ʥʘ 12Á ʧʦʜ ʭʦʨʠʟʦʥ-

ʪʘ. ʇʦʩʣʝʜʝʥ ʟʘʧʦʯʚʘ ʛʨʘʞʜʘʥʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ï ʧʨʠ ʉʣʲʥʮʝ ʥʘ 6Á ʧʦʜ ʭʦʨʠʟʦʥʪʘ. 

ʇʦʣʫʤʨʘʢʲʪ ʟʘʚʲʨʰʚʘ ʩ ʠʟʛʨʝʚʘ. 
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ʌʠʛ. 1. ʂʨʘʷʪ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʠ ̫ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷ ʧʦʣʫʤʨʘʢ ʚʝʯʝʨ, ʩʧʦʨʝʜ 

ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʉʫʪʨʠʥ ʩʲʱʠʪʝ ʟʘʧʦʯʚʘʪ ʚ ʦʙʨʘʪʝʥ ʨʝʜ 



12 

ʊʘʙʣʠʮʘ 3. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʠʷ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷ ʧʦʣʫʤʨʘʢ 
ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʟʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʉʦʬʠʷ 
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ʉʃʒʅʏɽɺʀ ʀ ʃʋʅʅʀ ɿɸʊʒʄʅɽʅʀʗ 

ʇʨʝʟ 2024 ʛ. ʱʝ ʩʝ ʩʣʫʯʘʪ ʦʙʱʦ ʯʝʪʠʨʠ ʟʘʪʲʤʥʝʥʠʷ. ɼʚʝ ʦʪ ʪʷʭ ʱʝ ʙʲʜʘʪ 

ʩʣʲʥʯʝʚʠ ï ʧʲʣʥʦ ʥʘ 8 ʘʧʨʠʣ ʠ ʧʨʲʩʪʝʥʦʚʠʜʥʦ ʥʘ 2 ʦʢʪʦʤʚʨʠ. ʆʩʪʘʥʘʣʠʪʝ ʜʚʝ 

ʱʝ ʩʘ ʣʫʥʥʠ ï ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʥʘ 25 ʤʘʨʪ ʠ ʯʘʩʪʠʯʥʦ ʩ ʤʘʣʢʘ ʬʘʟʘ ʥʘ 

18 ʩʝʧʪʝʤʚʨʠ. ʆʪ ɹʲʣʛʘʨʠʷ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʪʦʨʦʪʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ. 

 

 

1. ʃʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʥʘ 25 ʤʘʨʪ 

ʅʘʯʘʣʦʪʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʎʝʥʪʨʘʣʥʘ ʠ ɿʘʧʘʜʥʘ ɽʚʨʦ-

ʧʘ, ʢʘʢʪʦ ʠ ʦʪ ʎʝʥʪʨʘʣʥʘ ʠ ɿʘʧʘʜʥʘ ɸʬʨʠʢʘ. ʎʷʣʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʦʩʣʝʜʠ ʦʪ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʣʘʥʪʠʢʘ, ʉʝʚʝʨʥʘ ʠ ʖʞʥʘ ɸʤʝʨʠʢʘ, ʧʦ-

ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʊʠʭʠʷ ʦʢʝʘʥ, ʯʘʩʪʠ ʦʪ ɸʨʢʪʠʢʘ ʠ ɸʥʪʘʨʢʪʠʢʘ. ʂʨʘʷʪ ʥʘ ʟʘʪʲʤ-

ʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ɸʚʩʪʨʘʣʠʷ, ʗʧʦʥʠʷ ʠ ʠʟʪʦʯʥʘ ɸʟʠʷ. ʆʪ ɹʲʣʛʘʨʠʷ 

ʟʘʪʲʤʥʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɼʝʚʘ, ʘ ʉʣʲʥʮʝʪʦ ï ʚ 

ʈʠʙʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ 1.6 ʜʥʠ ʩʣʝʜ ʣʫʥʥʠʷ ʘʧʦʛʝʡ. ʊʦʚʘ ʟʘʪʲʤ-

ʥʝʥʠʝ ʝ ˉ 64 ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ 113, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 71 ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯ-

ʚʘʱʠ ʩʝ ʧʨʠ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

25 ʤʘʨʪ ʚ 09:00:17 ʯ. 

 

ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 16ǋ 02ǌ, ʘ 

ʥʘ ʃʫʥʘʪʘ 14ǋ 44ǌ. 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P1 ʚʲʚ ʬʠʛ. 2): 06:53:07 ʯ. 

(ʟʘ ʉʦʬʠʷ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 06:28 ʯ.) 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 09:12:49 ʯ.  (ʧʨʠ ʛʘʤʘ 1.061) 

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4): 11:32:59 ʯ.  

 

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 4 ʯʘʩʘ, 39 ʤʠʥʫʪʠ ʠ 51 ʩʝʢʫʥʜʠ. 

 

ʄʘʛʥʠʪʫʜ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ: 0.958 (ʪ.ʝ. ʃʫʥʘʪʘ ʱʝ ʥʘʚʣʝʟʝ ʚ 

ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʩ ʧʦʯʪʠ ʮʝʣʠʷ ʩʠ ʜʠʘʤʝʪʲʨ). 
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ʌʠʛ. 2. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʥʘ 25 ʤʘʨʪ. ʄʦʤʝʥʪʠʪʝ P1 ʠ P4 ʩʘ 
ʥʘ ʧʲʨʚʠʷ ʠ ʥʘ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ (penumbra). ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ 
ʩʣʫʯʠ ʧʨʝʜʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʥʝʡʥʘʪʘ ʦʨʙʠʪʘ 

 

 

2. ʇʲʣʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 8 ʘʧʨʠʣ 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ ʦʪ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ 

ʊʠʭʠʷ ʦʢʝʘʥ, ʎʝʥʪʨʘʣʥʘ ʠ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʣʘʥʪʠʯʝʩʢʠʷ 

ʦʢʝʘʥ ʠ ʦ-ʚ ɻʨʝʥʣʘʥʜʠʷ. ʀʚʠʮʘʪʘ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʟʘʧʦʯʥʝ ʚ ʮʝʥʪʨʘʣ-

ʥʘʪʘ ʯʘʩʪ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ, ʱʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʄʝʢʩʠʢʦ, ʧʨʝʟ ʮʝʥʪʨʘʣʥʘʪʘ ʠ ʩʝʚʝ-

ʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʉɸʑ (ʧʨʝʟ ʱʘʪʠʪʝ ʊʝʢʩʘʩ, ɸʨʢʘʥʟʘʩ, ʄʠʩʫʨʠ, ʀʣʠʥʦʡʩ, 

ʀʥʜʠʘʥʘ, ʆʭʘʡʦ, ʅʶ ʁʦʨʢ, ɺʲʨʤʦʥʪ ʠ ʄʝʡʥ), ʩʣʝʜ ʢʦʝʪʦ ʱʝ ʧʨʦʜʲʣʞʠ ʧʨʝʟ 

ʀʟʪʦʯʥʘ ʂʘʥʘʜʘ (ʧʨʦʚʠʥʮʠʷ ʅʶ ɹʨʲʥʟʫʠʢ) ʠ ʱʝ ʟʘʚʲʨʰʠ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ɸʪʣʘʥʪʠʢʘ. ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʚʠʜʠʤʦ.  

ʇʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʱʝ ʙʲʜʘʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠ-

ʙʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ 1 ʜʝʥ ʩʣʝʜ ʣʫʥʥʠʷ ʧʝʨʠʛʝʡ. ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ 

ʝ ˉ 30 ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ 139, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 71 ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯʚʘʱʠ 

ʩʝ ʧʨʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

8 ʘʧʨʠʣ ʚ 21:20:49 ʯ. 

 
ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 15ǋ 58ǌ, ʘ 

ʥʘ ʃʫʥʘʪʘ 16ǋ 36ǌ. 
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ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ 

ʇʲʨʚʠ ʢʦʥʪʘʢʪ ʥʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ɿʝʤʷʪʘ (ʥʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ 

ʬʘʟʠ ʚ ʊʠʭʠʷ ʦʢʝʘʥ): 18:42:12 ʯ. 

ʅʘʯʘʣʦ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 19:38:49 ʯ. (ʚ ʊʠʭʠʷ ʦʢʝʘʥ) 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 21:17:18 ʯ. (ʚ ʄʝʢʩʠʢʦ, ʧʨʠ ʛʘʤʘ 

0.3431) 

ʂʨʘʡ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 22:55:34 ʯ. (ʚ ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ) 

ʇʦʩʣʝʜʝʥ ʢʦʥʪʘʢʪ ʥʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ɿʝʤʷʪʘ (ʢʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠ-

ʪʝ ʬʘʟʠ ʚ ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ): 23:52:19 ʯ. 

 

ʅʘʡ-ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʧʲʣʥʘ ʬʘʟʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʢʦʣʦ 18:20 UTC ʦʪ ʤʷʩʪʦ 

ʩ ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 25Á 55ǋ 48ǌN ʠ 103Á 31ǋ 06ǌW ï ʥʘ ʦʢʦʣʦ 40 km ʩʝʚʝʨʥʦ 

ʦʪ ʛʨ. ɻʦʤʝʩ ʇʘʣʘʩʠʦ, ʱʘʪʘ ɼʫʨʘʥʛʦ, ʄʝʢʩʠʢʦ. ʊʘʤ ʧʲʪʷʪ ʥʘ ʣʫʥʥʘʪʘ ʩʷʥʢʘ ʱʝ 

ʙʲʜʝ ʰʠʨʦʢ 197 km, ʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʱʝ ʪʨʘʝ 4 ʤʠʥʫʪʠ ʠ 28.2 ʩʝʢʫʥʜʠ. 

 

 

 

3. ʏʘʩʪʠʯʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 18 ʩʝʧʪʝʤʚʨʠ (ʧʨʠ ʩʫʧʝʨʣʫʥʠʝ) 

ʅʘʯʘʣʦʪʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɿʘʧʘʜʥʘ ɸʟʠʷ ʠ ʟʘʧʘʜʥʘʪʘ 

ʯʘʩʪ ʥʘ ʀʥʜʠʡʩʢʠʷ ʦʢʝʘʥ. ʎʷʣʦʪʦ ʷʚʣʝʥʠʝ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʦʪ ʎʝʥʪʨʘʣʥʘ 

ʠ ɿʘʧʘʜʥʘ ɽʚʨʦʧʘ, ɿʘʧʘʜʥʘ ɸʬʨʠʢʘ, ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ, ʦ-ʚ ɻʨʝʥʣʘʥʜʠʷ, ʠʟ-

ʪʦʯʥʘʪʘ ʠ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ʖʞʥʘ ɸʤʝʨʠʢʘ, ʯʘʩʪ ʦʪ ɸʨʢ-

ʪʠʢʘ ʠ ʯʘʩʪ ʦʪ ɸʥʪʘʨʢʪʠʢʘ. ʂʨʘʷʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʚʠʞʜʘ ʦʪ ʟʘʧʘʜʥʠʪʝ 

ʯʘʩʪʠ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ʠʟʪʦʯʥʘʪʘ ʠ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ. ʆʪ 

ɹʲʣʛʘʨʠʷ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʷʚʣʝʥʠʝʪʦ ï ʜʦ ʟʘʣʝʟʘ ʥʘ ʃʫʥʘʪʘ 

ʚ 07:17 ʯ. ʟʘ ʉʦʬʠʷ, ʪ.ʝ. ʜʦ ʦʢʦʣʦ 31 ʤʠʥʫʪʠ ʧʨʝʜʠ ʢʨʘʷ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦ-

ʣʫʩʷʥʢʘʪʘ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʝʚʝʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟʚʝʟʜʠ-

ʝʪʦ ɺʦʜʦʣʝʡ ï ʜʦ ʛʨʘʥʠʮʘʪʘ ʤʫ ʩ ʈʠʙʠ, ʘ ʉʣʲʥʮʝʪʦ ï ʚ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ɼʝʚʘ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ 0.4 ʜʥʠ ʧʨʝʜʠ ʣʫʥʥʠʷ ʧʝʨʠʛʝʡ. ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ 

ʝ ˉ 52 ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ 118, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 73 ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯʚʘɦʠ ʩʝ 

ʧʨʠ ʚʟ̡ʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

18 ʩʝʧʪʝʤʚʨʠ ʚ 05:34:26 ʯ. 

 

ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 15ǋ 55ǌ, ʘ 
ʥʘ ʃʫʥʘʪʘ ï 16ǋ 43ǌ. 
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ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ P1 ʚʲʚ ʬʠʛ. 3): 

03:40:58 ʯ. 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ U1): 05:12:42 ʯ.  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 05:44:14 ʯ. (ʧʨʠ ʛʘʤʘ ï 0.979) 

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ U4): 06:16:22 ʯ. 

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4): 07:47:54 ʯ. 

 

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 4 ʯʘʩʘ, 6 ʤʠ-

ʥʫʪʠ ʠ 56 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 1 ʯʘʩ, 3 ʤʠʥʫʪʠ ʠ 

40 ʩʝʢʫʥʜʠ. 

 

ʄʘʛʥʠʪʫʜ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ: 1.0392  

ʄʘʛʥʠʪʫʜ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ: 0.0869 (ʪ.ʝ. ʣʫʥʥʠʷ ʜʠʩʢ ʱʝ ʥʘʚʣʝʟʝ 

ʚ ʟʝʤʥʘʪʘ ʩʷʥʢʘ ʩ ʦʢʦʣʦ 0.09 ʩʚʦʠ ʜʠʘʤʝʪʲʨʘ). 

 

 

ʌʠʛ. 3. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ ʥʘ 18 ʩʝʧʪʝʤʚʨʠ. ʄʦʤʝʥʪʠ-
ʪʝ P1 ʠ P4 ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʥʘ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ (penumbra). ʄʦʤʝʥ-
ʪʠʪʝ U1 ʠ U4 ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʥʘ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ʩʷʥʢʘʪʘ (umbra). 
ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʩʣʫʯʠ ʧʨʝʜʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʥʝʡʥʘʪʘ 

ʦʨʙʠʪʘ 



17 

ʋʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʦʪ ɹʲʣʛʘʨʠʷ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʚ 03:41 ʯ. (ʢʦʥʪʘʢʪ P1 

ʚʲʚ ʬʠʛ. 3) ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʚ ʧʦʩʦʢʘ ʶʛʦʟʘʧʘʜ-ʟʘʧʘʜ, ʥʘ ʚʠʩʦʯʠʥʘ 

33Á ʟʘ ʉʦʬʠʷ ʠ 30Á ʟʘ ɺʘʨʥʘ. ʊʦʛʘʚʘ ʚʩʝ ʦʱʝ ʥʷʤʘ ʜʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʨʘʟʣʠʢʘ ʦʪ 

ʦʙʠʯʘʡʥʠʷ ʚʠʜ ʥʘ ʧʲʣʥʘʪʘ ʃʫʥʘ. ʗʨʢʦʩʪʪʘ ʥʘ ʛʦʨʥʘʪʘ ʜʷʩʥʘ ʯʘʩʪ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ 

ʱʝ ʟʘʧʦʯʥʝ ʜʘ ʩʧʘʜʘ ʧʦ-ʦʩʝʟʘʝʤʦ ʩ ʥʘʙʣʠʞʘʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ ʢʦʥʪʘʢʪ ʩʲʩ ʟʝʤʥʘ-

ʪʘ ʩʷʥʢʘ (U1) ʚ 05:13 ʯ. ʊʦʛʘʚʘ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʥʘ ʚʠ-

ʩʦʯʠʥʘ 20Á, ʘ ʟʘ ɺʘʨʥʘ ï ʥʘ 17Á. 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʱʝ ʟʘʚʲʨʰʠ ʚ 06:16 ʯ. (ʢʦʥʪʘʢʪ U4), ʘ ʃʫʥʘʪʘ ʱʝ 

ʟʘʣʝʟʝ ʚ 06:58 ʯ. ʟʘ ɺʘʨʥʘ ʠ ʚ 07:17 ʯ. ʟʘ ʉʦʬʠʷ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʱʝ ʤʦʞʝʤ ʜʘ 

ʧʨʦʩʣʝʜʠʤ ʜʦ ʢʨʘʡ ʪʘʟʠ ʥʘʡ-ʠʥʪʝʨʝʩʥʘ ʯʘʩʪ ʦʪ ʷʚʣʝʥʠʝʪʦ, ʤʘʢʘʨ ʯʝ ʢʨʘʷʪ ʥʘ 

ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʚ ʚʝʯʝ ʥʘʩʪʲʧʠʣʠʷ ʩʫʪʨʝʰʝʥ ʧʦ-

ʣʫʤʨʘʢ. ʅʘ 18 ʩʝʧʪʝʤʚʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06:51 ʯ. ʟʘ ɺʘʨʥʘ ʠ ʚ 07:10 ʯ. ʟʘ 

ʉʦʬʠʷ. 

 

 

ʌʠʛ. 4. ʂʦʤʧʶʪʲʨʥʘ ʩʠʤʫʣʘʮʠʷ ʥʘ ʯʘʩʪʠʯʥʦ ʟʘʪʲʤʥʝʥʠʷʪ ʣʫʥʝʥ ʜʠʩʢ (ʚ ʜʷʩʥʘʪʘ ʤʫ ʯʘʩʪ) ʥʘ 

18 ʩʝʧʪʝʤʚʨʠ, ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʚ 05:44 ʯ. ʊʦʛʘʚʘ ʃʫʥʘʪʘ ʱʝ 
ʙʲʜʝ ʧʦʯʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ ʤʝʞʜʫ ʩʲʟʚʝʟʜʠʷʪʘ ɺʦʜʦʣʝʡ ʠ ʈʠʙʠ, ʥʘ ʚʠʩʦʯʠʥʘ 15Á ʥʘʜ ʟʘʧʘʜʥʠʷ 
ʭʦʨʠʟʦʥʪ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ ʠ ʥʘ 11.5Á ʟʘ ɺʘʨʥʘ 
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4. ʇʨʲʩʪʝʥʦʚʠʜʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 2 ʦʢʪʦʤʚʨʠ 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʦʪ ʮʝʥʪʨʘʣʥʘʪʘ ʠ ʶʞʥʘʪʘ ʯʘʩʪ 

ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ, ʦʪ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʖʞʥʘ ɸʤʝʨʠʢʘ ʠ ʦʪ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 

ɸʪʣʘʥʪʠʢʘ. ʇʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʟʘʧʦʯʥʝ ʚ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ 

ʊʠʭʠʷ ʦʢʝʘʥ, ʱʝ ʧʨʝʢʦʩʠ ʖʞʥʦ ʏʠʣʠ ʠ ʖʞʥʘ ɸʨʞʝʥʪʠʥʘ, ʠ ʱʝ ʟʘʚʲʨʰʠ ʚ ʶʛʦ-

ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʣʘʥʪʠʢʘ. ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ.  

ʇʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʱʝ ʙʲʜʘʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɼʝʚʘ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ ʪʦʯʥʦ ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʚ ʘʧʦʛʝʡ. ʊʦʚʘ ʟʘʪʲʤʥʝ-

ʥʠʝ ʝ ˉ 17 ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ 144, ʢʦʷʪʦ ʩʲʜʲʨʞʘ ʦʙʱʦ 70 ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ, 

ʩʣʫʯʚʘʱʠ ʩʝ ʧʨʠ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. 

ʇʨʲʩʪʝʥʦʚʠʜʥʠ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʩʝ ʩʣʫʯʚʘʪ, ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʧʦ-ʜʘʣʝʯ 

ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ï ʦʢʦʣʦ ʘʧʦʛʝʷ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ʊʦʛʘʚʘ ʪʷ ʝ ʩ ʧʦ-ʤʘʣʲʢ ʚʠʜʠʤ 

ʜʠʘʤʝʪʲʨ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʥʝ ʫʩʧʷʚʘ ʜʘ ʟʘʢʨʠʝ ʠʟʮʷʣʦ ʉʣʲʥʮʝʪʦ. 

ɿʘʪʦʚʘ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʦʩʪʘʚʘ ʚʠʜʠʤʘ ʢʘʪʦ ʷʨʲʢ ʧʨʲʩʪʝʥ ʦʢʦʣʦ 

ʃʫʥʘʪʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

2 ʦʢʪʦʤʚʨʠ ʚ 21:49:15 ʯ. 

 

ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 15ǋ 59ǌ, ʘ 

ʥʘ ʃʫʥʘʪʘ 14ǋ 42ǌ. 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʟʘʪʲʤʥʝʥʠʝʪʦ  

ʇʲʨʚʠ ʢʦʥʪʘʢʪ ʥʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ɿʝʤʷʪʘ (ʥʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ 

ʬʘʟʠ ʚ ʊʠʭʠʷ ʦʢʝʘʥ): 18:42:56 ʯ. 

ʅʘʯʘʣʦ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 19:50:34 ʯ. (ʚ ʊʠʭʠʷ ʦʢʝʘʥ) 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 21:45:02 ʯ. (ʩʲʱʦ ʚ ʊʠʭʠʷ ʦʢʝʘʥ, ʧʨʠ ʛʘʤʘ -0.3509) 

ʂʨʘʡ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 23:39:15 ʯ. (ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 

ɸʪʣʘʥʪʠʢʘ) 

ʇʦʩʣʝʜʝʥ ʢʦʥʪʘʢʪ ʥʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ɿʝʤʷʪʘ (ʢʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠ-

ʪʝ ʬʘʟʠ, ʩʲʱʦ ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʣʘʥʪʠʢʘ): 00:46:58 ʯ. ʥʘ 3 ʦʢʪʦʤʚʨʠ 

 

 

ʄʘʛʥʠʪʫʜ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 0.9326 (ʪ.ʝ. ʚ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ 

ʃʫʥʘʪʘ ʱʝ ʝ ʟʘʢʨʠʣʘ ʦʢʦʣʦ 0.93 ʜʠʘʤʝʪʲʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ). ʇʨʠ ʤʘʢʩʠʤʘʣ-

ʥʘʪʘ ʬʘʟʘ ʱʝ ʙʲʜʘʪ ʟʘʢʨʠʪʠ 87% ʦʪ ʧʣʦʱʪʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʘ ʦʩʪʘʥʘʣʠʪʝ 

13% ʱʝ ʩʘ ʚʠʜʠʤʠ ʢʘʪʦ ʷʨʲʢ ʧʨʲʩʪʝʥ ʦʢʦʣʦ ʣʫʥʥʠʷ ʜʠʩʢ. ʊʘʢʦʚʘ ʟʘʢʨʠʚʘʥʝ ʱʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʢʦʣʦ 18:53 UTC, ʦʪ ʤʷʩʪʦ ʩ ʛʝʦʛ-
ʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 23Á 57ǋ 50ǌS ʠ 112Á 56ǋ 20ǌW ï ʚ ʊʠʭʠʷ ʦʢʝʘʥ, ʥʘ ʦʢʦʣʦ 500 

km ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʦʪ ɺʝʣʠʢʜʝʥʩʢʠʷ ʦʩʪʨʦʚ. ʊʘʤ ʧʲʪʷʪ, ʦʪ ʢʦʡʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘ-
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ʚʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ, ʱʝ ʙʲʜʝ ʰʠʨʦʢ 264.4 km, ʘ ʩʘʤʦʪʦ ʧʨʲʩʪʝʥʦ-

ʚʠʜʥʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʪʨʘʝ 7 ʤʠʥʫʪʠ ʠ 26 ʩʝʢʫʥʜʠ. 

 

 

 

ɿʘ ʧʦʥʷʪʠʷʪʘ ʬʘʟʘ, ʩʪʝʧʝʥ ʠʣʠ ʤʘʛʥʠʪʫʜ (magnitude) ʥʘ ʟʘ-

ʪʲʤʥʝʥʠʝ, ʟʘʢʨʠʪʘ ʧʣʦʱ (obscuration) ʠ ʛʘʤʘ (gamma) 

 

ʌʠʛ. 5. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʬʘʟʘʪʘ (ʠʣʠ ʩʪʝʧʝʥʪʘ, magnitude) ʠ ʟʘʢʨʠʪʘʪʘ ʧʣʦʱ (obscuration) ʚ % 
ʧʨʠ ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʝ, ʯʝ ʬʘʟʘʪʘ ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʜʠʩʢʘ ʥʘ ʟʘʪʲʤ-
ʥʷʚʘʥʦʪʦ ʪʷʣʦ (ʉʣʲʥʮʝʪʦ) ʝ ʧʦʢʨʠʪ ʦʪ ʟʘʪʲʤʥʷʚʘʱʦʪʦ ʪʷʣʦ (ʃʫʥʘʪʘ). ʊʫʢ ʟʘ ʩʨʘʚʥʝʥʠʝ ʝ ʜʘʜʝʥ 
ʧʨʠʤʝʨ ʩʲʩ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʬʘʟʘ 0.5 (a) ʠ ʩ 50% ʟʘʢʨʠʪʘ ʧʣʦʱ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ (b). O 

ï ʮʝʥʪʲʨ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ; r ï ʨʘʜʠʫʩ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ 
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ʌʠʛ. 6. ʇʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʬʘʟʘʪʘ (ʤʘʛʥʠʪʫʜʘ) ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʣʫʥ-
ʥʠʷ ʜʠʩʢ ʝ ʧʦʢʨʠʪʘ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʠʣʠ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: a ï ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʩ 
ʬʘʟʘ 0.5; b ï ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʷʥʢʘʪʘ ʩ ʬʘʟʘ 0.5; O ï ʮʝʥʪʲʨ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ  

ʊʲʡ ʢʘʪʦ ɿʝʤʷʪʘ ʭʚʲʨʣʷ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ, ʧʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʩʝ ʧʦ-

ʩʦʯʚʘʪ ʜʚʘ ʤʘʛʥʠʪʫʜʘ, ʚʘʣʠʜʥʠ ʚ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝ-

ʪʦ: penumbral magnitude ï ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ, ʠ umbral 

magnitude ï ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʦʪ ʩʷʥʢʘʪʘ. 

ɸʢʦ ʣʫʥʥʠʷʪ ʜʠʩʢ ʝ ʚ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ, ʥʦ ʥʝ ʝ ʥʘʚʣʷʟʲʣ ʚ ʟʝʤʥʘʪʘ ʩʷʥʢʘ, 

ʟʘ umbral magnitude ʩʝ ʜʘʚʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʧʦʢʘʟʚʘʱʘ ʢʦʣʢʦ ʣʫʥʥʠ ʜʠʘ-

ʤʝʪʲʨʘ ʦʩʪʘʚʘʪ ʤʝʞʜʫ ʢʨʘʷ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʠ ʛʨʘʥʠʮʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʩʷʥʢʘ. 

ɸʢʦ ʮʝʣʠʷʪ ʣʫʥʝʥ ʜʠʩʢ ʩʝ ʥʘʤʠʨʘ ʚ ʧʦʣʫʩʷʥʢʘʪʘ ʠʣʠ ʚ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, 

ʩʲʦʪʚʝʪʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʠʤʘ ʩʪʦʡʥʦʩʪ 1 ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1. 

 

ɻʘʤʘ (gamma ʠʣʠ ɔ) ʧʨʠ ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʦʩʪʘ 

ʥʘ ʢʦʥʫʩʘ ʥʘ ʣʫʥʥʘʪʘ ʩʷʥʢʘ ʠ ʮʝʥʪʲʨʘ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ, ʦʪʯʝʪʝʥʦ ʚ ʟʝʤʥʠ ʝʢʚʘ-

ʪʦʨʠʘʣʥʠ ʨʘʜʠʫʩʠ. ʋʧʦʤʝʥʘʚʘ ʩʝ ʟʘ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ 

ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ, ʢʦʛʘʪʦ ʛʘʤʘ ʠʤʘ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ. ʇʨʠ ʯʘʩʪʠʯʥʠʪʝ 

ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʛʘʤʘ ʠʤʘ ʩʪʦʡʥʦʩʪ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1, ʪʲʡ ʢʘʪʦ ʚʲʨʭʫ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʧʦʧʘʜʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ, ʥʦ ʥʝ ʠ ʥʝʡʥʘʪʘ ʩʷʥʢʘ. 

ʇʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʛʘʤʘ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʦʩʪʘ ʥʘ ʢʦʥʫʩʘ ʥʘ ʟʝʤ-

ʥʘʪʘ ʩʷʥʢʘ ʠ ʮʝʥʪʲʨʘ ʥʘ ʃʫʥʘʪʘ, ʦʪʯʝʪʝʥʦ ʩʲʱʦ ʚ ʟʝʤʥʠ ʝʢʚʘʪʦʨʠʘʣʥʠ ʨʘʜʠʫʩʠ. 

ʋʧʦʤʝʥʘʚʘ ʩʝ ʟʘ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ, 

ʢʦʛʘʪʦ ʛʘʤʘ ʠʤʘ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ.  

ɸʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ ʟʘʪʲʤʥʝʥʠʝ, ʦʩʪʘ ʥʘ ʣʫʥʥʘʪʘ 

ʩʷʥʢʘ ʧʨʝʤʠʥʘʚʘ ʶʞʥʦ ʦʪ ʟʝʤʥʠʷ ʮʝʥʪʲʨ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʛʘʤʘ ʝ ʦʪʨʠʮʘʪʝʣʥʘ. 
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ɺʀɼʀʄʆʉʊ ʅɸ ʇʃɸʅɽʊʀʊɽ ʆʊ 

ʉʃʒʅʏɽɺɸʊɸ ʉʀʉʊɽʄɸ 

ʇʲʨʚʦ ʥʝʢʘ ʜʘ ʥʘʧʦʤʥʠʤ, ʯʝ ʧʣʘʥʝʪʠʪʝ ʦʪ ʄʝʨʢʫʨʠʡ ʜʦ ʉʘʪʫʨʥ ʚʢʣʶʯʠʪʝʣ-

ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ, ʚʲʚ ʚʠʜ ʥʘ ʷʨʢʠ ʟʚʝʟʜʦʧʦʜʦʙʥʠ 

ʦʙʝʢʪʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʘ ʧʦʟʥʘʪʠ ʦʱʝ ʦʪ ʜʨʝʚʥʦʩʪʪʘ. ʊʝʣʝʩʢʦʧʲʪ ʱʝ ʥʠ ʧʦʢʘʞʝ 

ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ ʦʪ ʪʝʭʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʠʣʠ ʦʪ ʘʪʤʦʩʬʝʨʠʪʝ ʥʘ ʛʘʟʦʚʠʪʝ ʧʣʘʥʝ-

ʪʠ, ʢʘʪʦ ʦʩʚʝʥ ʪʦʚʘ ʱʝ ʥʠ ʧʦʟʚʦʣʠ ʜʘ ʚʠʜʠʤ ʪʝʭʥʠʪʝ ʩʧʲʪʥʠʮʠ. ʅʘʧʨʠʤʝʨ ʟʘ ʜʘ 

ʨʘʟʣʠʯʠʤ ʧʨʲʩʪʝʥʘ ʥʘ ʉʘʪʫʨʥ ʥʠ ʝ ʥʫʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪ ʧʦʥʝ 30 ʧʲʪʠ. ʉʧʲʪʥʠ-

ʮʠʪʝ ʥʘ ʖʧʠʪʝʨ ʠ ʬʘʟʠʪʝ ʥʘ ɺʝʥʝʨʘ ʩʝ ʚʠʞʜʘʪ ʜʦʨʠ ʩ ʙʠʥʦʢʲʣ, ʫʚʝʣʠʯʘʚʘʰ 10 

ʠʣʠ ʧʦʚʝʯʝ ʧʲʪʠ. ʀʚʠʮʠʪʝ ʥʘ ʦʙʣʘʯʥʠʪʝ ʩʠʩʪʝʤʠ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʥʘ ʖʧʠʪʝʨ ʩʘ 

ʚʠʜʠʤʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʝ 60 ʠ ʧʦʚʝʯʝ ʧʲʪʠ. ɿʘ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʜʝʪʘʡʣʠ ʧʦ ʧʦʚʲʨ-

ʭʥʦʩʪʪʘ ʥʘ ʄʘʨʩ ʠʣʠ ʬʘʟʠʪʝ ʥʘ ʄʝʨʢʫʨʠʡ ʦʙʘʯʝ, ʱʝ ʥʠ ʝ ʥʫʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪ 

ʥʘʜ 300 ʧʲʪʠ. 

ʅʷʢʦʠ ʪʝʨʤʠʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʧʣʘʥʝʪʥʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʩʘ ʦʙʷʩʥʝʥʠ ʚ ʩʝʢʮʠʷʪʘ Ăʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠñ ʚ ʢʨʘʷ ʥʘ ʪʘʟʠ ʯʘʩʪ. 

 

 

ʄʝʨʢʫʨʠʡ 

ɿʘ ʧʲʨʚʘʪʘ ʧʣʘʥʝʪʘ ʚ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʚʠʥʘʛʠ ʜʘ ʧʦʤʥʠʤ, ʯʝ ʢʘʪʦ 

ʥʘʡ-ʙʣʠʟʢʘ ʜʦ ʉʣʲʥʮʝʪʦ, ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʘʤʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʧʝʨʠʦʜʠ ʠ ʟʘ ʢʨʘʪ-

ʢʦ. ʄʦʞʝʤ ʜʘ ʷ ʚʠʜʠʤ ʚʝʯʝʨ ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ ï ʥʘ ʟʘʧʘʜ, ʠʣʠ ʨʘʥʦ ʩʫʪʨʠʥ ʧʨʝ-

ʜʠ ʠʟʛʨʝʚʘ ï ʥʘ ʠʟʪʦʢ. ʅʘʡ-ʫʜʦʙʥʠʪʝ ʤʦʤʝʥʪʠ ʟʘ ʪʦʚʘ ʩʘ ʦʢʦʣʦ ʜʘʪʠʪʝ, ʢʦʛʘʪʦ 

ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʤʠʨʘ ʥʘ ʥʘʡ-ʛʦʣʷʤʦ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ ʦʪ ʉʣʲʥʮʝʪʦ ï ʚ ʪ. ʥʘʨ. 

ʤʘʢʩʠʤʘʣʥʠ ʠʟʪʦʯʥʠ ʠ ʟʘʧʘʜʥʠ ʝʣʦʥʛʘʮʠʠ (ʚʠʞʪʝ ʧʦʷʩʥʝʥʠʷʪʘ ʚ Ăʇʣʘʥʝʪʥʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠñ, ʚ ʢʨʘʷ ʥʘ ʪʘʟʠ ʯʘʩʪ).  

ʇʨʝʟ 2024 ʛ. ʥʘʡ-ʫʜʦʙʥʠʪʝ ʤʦʤʝʥʪʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʄʝʨʢʫʨʠʡ ʱʝ ʙʲʜʘʪ ʚ 

ʫʪʨʘʪʘ ʦʢʦʣʦ 12 ʷʥʫʘʨʠ, 5 ʩʝʧʪʝʤʚʨʠ ʠ 25 ʜʝʢʝʤʚʨʠ, ʢʘʢʪʦ ʠ ʚʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 

25 ʤʘʨʪ (ʪʘʙʣʠʮʘ 4). ʅʘʧʨʠʤʝʨ ʥʘ 25 ʤʘʨʪ ʚʝʯʝʨʪʘ ʄʝʨʢʫʨʠʡ ʱʝ ʟʘʣʝʟʝ 1 ʯʘʩ ʠ 

40 ʤʠʥʫʪʠ ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʢʦʝʪʦ ʱʝ ʧʦʟʚʦʣʠ ʜʘ ʛʦ ʚʠʜʠʤ ʧʦ-ʫʜʦʙʥʦ 

ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, ʥʘ ʬʦʥʘ ʥʘ ʚʝʯʝ ʜʦʩʪʘʪʲʯʥʦ ʪʲʤʥʦ ʥʝʙʝ. ɺ ʛʦʨʝʧʦʩʦʯʝ-

ʥʠʪʝ ʯʝʪʠʨʠ ʫʜʦʙʥʠ ʧʝʨʠʦʜʘ, ʦʩʚʝʥ ʯʝ ʄʝʨʢʫʨʠʡ ʝ ʙʣʠʟʦ ʜʦ ʤʘʢʩʠʤʘʣʥʘ ʝʣʦʥʛʘ-

ʮʠʷ, ʝʢʣʠʧʪʠʢʘʪʘ ʩʝ ʠʟʜʠʛʘ ʧʦ-ʩʪʨʲʤʥʦ ʩʧʨʷʤʦ ʭʦʨʠʟʦʥʪʘ, ʢʦʝʪʦ ʝ ʜʨʫʛʘʪʘ 

ʧʨʠʯʠʥʘ ʟʘ ʧʦ-ʜʲʣʛʠʪʝ ʠʥʪʝʨʚʘʣʠ ʚʨʝʤʝ ʤʝʞʜʫ ʟʘʣʝʟʠʪʝ (ʨʝʩʧ. ʠʟʛʨʝʚʠʪʝ) ʥʘ 

ʉʣʥ̡ʮʝʪʦ ʠ ʥʘ ʧʣʘʥʝʪʘʪʘ. 

ʄʝʨʢʫʨʠʡ ʱʝ ʙʲʜʝ ʚ ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ (ʚ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ʥʘʩ ʪʦʯʢʘ ʦʪ ʥʝ-

ʛʦʚʘʪʘ ʦʨʙʠʪʘ) ʥʘ 12 ʘʧʨʠʣ, 19 ʘʚʛʫʩʪ ʠ 6 ʜʝʢʝʤʚʨʠ. ʇʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʚ ʛʦʨʥʦ 

ʩʲʝʜʠʥʝʥʠʝ (ʪ.ʝ. ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʥʘ ʥʝʡʥʘʪʘ ʦʨʙʠʪʘ) ʥʘ 28 ʬʝʚ-

ʨʫʘʨʠ, 14 ʶʥʠ ʠ 1 ʦʢʪʦʤʚʨʠ. ɺʲʪʨʝʰʥʠʪʝ ʧʣʘʥʝʪʠ ʄʝʨʢʫʨʠʡ ʠ ɺʝʥʝʨʘ ʥʝ ʤʦʛʘʪ 

ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʢʦʣʦ ʜʘʪʠʪʝ ʥʘ ʩʚʦʠʪʝ ʛʦʨʥʠ ʠ ʜʦʣʥʠ ʩʲʝʜʠʥʝʥʠ,̫ ʪʲʡ ʢʘʪʦ 

ʪʦʛʘʚʘ ʪʝ ʩʝ ʛʫʙʷʪ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʄʝʨʢʫʨʠʡ ʝ 87.97 ʜʥʠ, ʘ ʩʠʥʦʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ʝ 
115.88 ʜʥʠ. 
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ʊʘʙʣʠʮʘ 4. ʄʘʢʩʠʤʘʣʥʠ ʝʣʦʥʛʘʮʠʠ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʟ ʛʦʜʠʥʘʪʘ 

 
 

 

 

ɺʝʥʝʨʘ 

ʉʣʝʜ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ ʝʣʦʥʛʘʮʠʷ ʥʘ 23 ʦʢʪʦʤʚʨʠ 2023 ʛ., ʢʦʛʘʪʦ ʷʨʢʘʪʘ 

ʧʣʘʥʝʪʘ ʙʝ ʥʘ 46.4Á ʟʘʧʘʜʥʦ ʦʪ ʉʣʲʥʮʝʪʦ, ʧʨʝʟ ʷʥʫʘʨʠ ʠ ʬʝʚʨʫʘʨʠ 2024 ʛ. ʪʷ ʚʩʝ 

ʦʱʝ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʥʦ ʩʫʪʨʠʥ ʢʘʪʦ ɿʦʨʥʠʮʘ, ʚʠʩʦʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠ-

ʟʦʥʪ. ɺ ʧʲʨʚʠʪʝ ʫʪʨʘ ʥʘ ʷʥʫʘʨʠ ɺʝʥʝʨʘ ʱʝ ʠʟʛʨʷʚʘ ʦʢʦʣʦ 2 ʯʘʩʘ ʠ 55 ʤʠʥʫʪʠ  

ʧʨʝʜʠ ʠʟʛʨʝʚ-ʩʣʲʥʮʝ. ʑʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʢʦʨʧʠʦʥ, ʩ ʚʠʩʦʢʘ ʷʨʢʦʩʪ 

ï ʦʢʦʣʦ ï4.1 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 14.1ǌ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ ʪʷ ʱʝ ʠʟʛʨʷʚʘ 

ʦʢʦʣʦ 55 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʂʦʟʠʨʦʛ. ʅʝʡʥʠʷʪ ʠʟʛʨʝʚ ʱʝ 

ʧʨʦʜʲʣʞʠ ʜʘ ʟʘʢʲʩʥʷʚʘ ʩʫʪʨʠʥ ʧʨʝʜʠ ʩʣʲʥʯʝʚʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʱʝ ʟʘʧʦʯʥʝʤ ʜʘ ʷ 

ʦʪʢʨʠʚʘʤʝ ʚʩʝ ʧʦ-ʪʨʫʜʥʦ ʚ ʫʪʨʠʥʥʘʪʘ ʟʦʨʘ. ʅʘ 1 ʘʧʨʠʣ ɺʝʥʝʨʘ ʱʝ ʠʟʛʨʝʝ ʩʘʤʦ 

ʧʦʣʦʚʠʥ ʯʘʩ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ, ʚʲʚ ʚʝʯʝ ʩʚʝʪʣʦʪʦ ʥʝʙʝ ʧʦ ʚʨʝʤʝ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ 

ʧʦʣʫʤʨʘʢ. ʅʘ 4 ʶʥʠ ʧʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʚ ʛʦʨʥʦ ʩʲʝʜʠʥʝʥʠʝ, ʪ.ʝ. ʚ ʥʘʡ-

ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ (ʦʪʪʘʪʲʢ ʉʣʲʥʮʝʪʦ). ʊʦʛʘʚʘ ɺʝʥʝʨʘ 

ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣ ʜʁʘʚʘ.  

ʆʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʣʠ ʱʝ ʤʦʞʝʤ ʜʘ ʚʠʜʠʤ ʧʣʘʥʝʪʘʪʘ ʦʪʥʦʚʦ, ʥʦ ʚʝʯʝ ʢʘʪʦ 

ɺʝʯʝʨʥʠʮʘ ï ʥʠʩʢʦ ʥʘ ʟʘʧʘʜ-ʩʝʚʝʨʦʟʘʧʘʜ, ʦʢʦʣʦ ʧʦʣʦʚʠʥ ʯʘʩ ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ. 

ɺ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ ʠ ʧʨʝʟ ʝʩʝʥʪʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɺʝʥʝʨʘ ʙʘʚʥʦ ʱʝ ʩʝ 

ʧʦʜʦʙʨʷʚʘʪ. ʄʘʢʘʨ ʯʝ ʧʣʘʥʝʪʘʪʘ ʱʝ ʩʝ ʦʪʜʘʣʝʯʘʚʘ ʚʠʜʠʤʦ ʙʲʨʟʦ ʦʪ ʉʣʲʥʮʝʪʦ, 

ʥʝʡʥʠʪʝ ʟʘʣʝʟʠ ʱʝ ʟʘʢʲʩʥʷʚʘʪ ʙʘʚʥʦ ʩʣʝʜ ʩʣʲʥʯʝʚʠʪʝ, ʪʲʡ ʢʘʪʦ ʧʨʝʟ ʝʩʝʥʥʠʪʝ 

ʚʝʯʝʨʠ ʝʢʣʠʧʪʠʢʘʪʘ ʩʢʣʶʯʚʘ ʤʘʣʲʢ ʲʛʲʣ ʩʧʨʷʤʦ ʭʦʨʠʟʦʥʪʘ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʦʢ-

ʪʦʤʚʨʠ ʷʨʢʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʟʘʣʷʟʚʘ ʦʢʦʣʦ 1 ʯʘʩ ʠ 10 ʤʠʥʫʪʠ ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ. ɺ 
ʥʘʯʘʣʦʪʦ ʥʘ ʜʝʢʝʤʚʨʠ ʪʦʟʠ ʠʥʪʝʨʚʘʣ ʱʝ ʙʲʜʝ ʚʝʯʝ 3 ʯʘʩʘ. ʊʘʢʘ ʩ ʥʘʙʣʠʞʘʚʘʥʝʪʦ 
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ʥʘ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ, ɺʝʥʝʨʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʩʝ ʧʦ-ʫʜʦʙʥʦ ʠ ʧʦ-ʚʠʩʦʢʦ ʚʝʯʝʨ 

ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ. 

ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʧʨʝʟ 2024 ʛ. ɺʝʥʝʨʘ ʥʷʤʘ ʜʘ ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘ ʝʣʦʥʛʘ-

ʮʠʷ ʥʠʪʦ ʚʝʜʥʲʞ. ʊʘʢʘʚʘ ʱʝ ʥʘʩʪʲʧʠ ʝʜʚʘ ʥʘ 10 ʷʥʫʘʨʠ 2025 ʛ. ʚ 07:02 ʯ., ʢʦʛʘʪʦ 

ʧʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʥʘ 47.2Á ʠʟʪʦʯʥʦ ʦʪ ʉʣʲʥʮʝʪʦ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ɺʝʥʝʨʘ ʝ 224.701 ʜʥʠ (0.6152 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠ-

ʥʦʜʠʯʥʠʷʪ Ⱬ ʧʝʨʠʦʜ ʝ 583.92 ʜʥʠ. 

 

 

ʄʘʨʩ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2024 ʛ. ʪʦʡ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʥʦʛʦ ʪʨʫʜʥʦ ï ʱʝ ʠʟʛʨʷʚʘ ʦʢʦ-

ʣʦ 50 ʤʠʥʫʪʠ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ. ʋʩʣʦʚʠʷʪʘ ʟʘ 

ʥʝʛʦʚʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʩʝ ʧʦʜʦʙʨʷʚʘʪ ʤʥʦʛʦ ʙʘʚʥʦ ï ʥʝʛʦʚʠʪʝ ʠʟʛʨʝʚʠ ʱʝ 

ʧʦʜʨʘʥʷʚʘʪ ʧʨʝʜʠ ʩʣʲʥʯʝʚʠʪʝ ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʬʝʚʨʫʘʨʠ ʏʝʨʚʝʥʘʪʘ ʧʣʘʥʝʪʘ ʱʝ 

ʠʟʛʨʷʚʘ ʦʢʦʣʦ 1 ʯʘʩ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ. ʇʦ ʩʲʱʦʪʦ ʚʨʝʤʝ ʚ ʩʲʱʠʷ ʨʘʡʦʥ ʦʪ ʥʝʙʝʪʦ 

ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʄʝʨʢʫʨʠʡ ʠ ɺʝʥʝʨʘ ï ʱʝ ʙʲʜʝ ʚ ʭʦʜ ʤʘʣʲʢ ʧʘʨʘʜ ʥʘ ʧʣʘʥʝʪʠʪʝ, 

ʢʲʤ ʢʦʡʪʦ ʥʘ 7 ʠ 8 ʬʝʚʨʫʘʨʠ ʨʘʥʦ ʩʫʪʨʠʥʪʘ ʱʝ ʩʝ ʧʨʠʩʲʝʜʠʥʠ ʠ ʪʲʥʢʠʷʪ ʩʲʨʧ ʥʘ 

ʃʫʥʘʪʘ. ʇʦʜʦʙʥʘ ʢʘʨʪʠʥʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʥʘ 8 ʤʘʨʪ, ʢʦʛʘʪʦ ʨʘʥʦ ʩʫʪʨʠʥʪʘ 

ʥʠʩʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ɺʝʥʝʨʘ, ʄʘʨʩ ʠ ʠʟʪʲʥʷʚʘʱʠʷ ʣʫʥʝʥ ʩʲʨʧ ʱʝ 

ʙʲʜʘʪ ʚʠʜʠʤʦ ʙʣʠʟʢʠ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʶʥʠ ʄʘʨʩ ʱʝ ʩʝ ʚʠʞʜʘ ʚʩʝ ʪʘʢʘ ʚ ʫʪʨʠʥʥʘ ʚʠʜʠʤʦʩʪ ï ʱʝ ʠʟ-

ʛʨʷʚʘ ʦʢʦʣʦ 2 ʯʘʩʘ ʠ 8 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ. ʊʦʛʘʚʘ ʪʦʡ ʱʝ ʙʲʜʝ ʚʝʯʝ ʚ ʩʲʟ-

ʚʝʟʜʠʝʪʦ ʈʠʙʠ, ʩ ʷʨʢʦʩʪ 1.1 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 5ǌ.  

ɺ ʥʦʱʪʘ ʥʘ 20 ʩʨʝʱʫ 21 ʶʣʠ ʄʘʨʩ ʱʝ ʙʲʜʝ ʥʘ 4Á 50ǋ ʶʞʥʦ ʦʪ ʨʘʟʩʝʷʥʠʷ 

ʟʚʝʟʜʝʥ ʢʫʧ M45 ï ʇʣʝʷʜʠ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ɺ ʩʲʱʘʪʘ ʥʦʱ ʥʘ ʦʢʦʣʦ 13Á ʠʟʪʦʯ-

ʥʦ ʦʪ ʇʣʝʷʜʠʪʝ ʱʝ ʙʲʜʝ ʚʠʜʠʤ ʖʧʠʪʝʨ. 

ɺ ʥʦʱʠʪʝ ʥʘ 4, 5 ʠ 6 ʜʝʢʝʤʚʨʠ ʄʘʨʩ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʨʘʟ-

ʩʝʷʥʠʷ ʟʚʝʟʜʝʥ ʢʫʧ M44 ï Ăʗʩʣʠñ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ. ɺ 00 ʯ. ʥʘ 5 ʜʝʢʝʤʚʨʠ ʧʣʘ-

ʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʥʘ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ 2.1Á ʦʪ ʮʝʥʪʲʨʘ ʥʘ ʢʫʧʘ, ʚ ʧʦʩʦʢʘ ʩʝʚʝʨ-

ʩʝʚʝʨʦʟʘʧʘʜ ʦʪ ʥʝʛʦ. ʊʦʛʘʚʘ ʄʘʨʩ ʱʝ ʙʲʜʝ ʩ ʷʨʢʦʩʪ ï0.6 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 

12.0ǌ. 

ʇʨʝʟ ʮʷʣʘʪʘ 2024 ʛ. ʄʘʨʩ ʥʷʤʘ ʜʘ ʜʦʩʪʠʛʥʝ ʦʧʦʟʠʮʠʷ (ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʥʘ 

ʉʣʲʥʮʝʪʦ). ʊʘʢʘʚʘ ʱʝ ʥʘʩʪʲʧʠ ʝʜʚʘ ʥʘ 16 ʷʥʫʘʨʠ 2025 ʛ. ʚ 04:39 ʯ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʄʘʨʩ ʝ 686.96 ʜʥʠ (1.88 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦʜʠʯ-

ʥʠʷʪ ï 779.96 ʜʥʠ. 

 

 

ʖʧʠʪʝʨ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2024 ʛ. ʛʘʟʦʚʠʷʪ ʛʠʛʘʥʪ ʱʝ ʙʲʜʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʆʚʝʥ. ʑʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʫʜʦʙʥʦ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ, ʢʘʪʦ ʷʨʲʢ ʦʙʝʢʪ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ 

ʭʦʨʠʟʦʥʪ. ʇʣʘʥʝʪʘʪʘ ʱʝ ʟʘʣʷʟʚʘ ʦʢʦʣʦ 02:50 ʯ. ʟʘ ʉʦʬʠʷ. ʇʨʝʟ ʷʥʫʘʨʠ ʱʝ ʚʠʞ-

ʜʘʤʝ ʖʧʠʪʝʨ ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ ï2.5 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 42ǌ. ʊʦʡ ʱʝ ʦʩʪʘʥʝ 

ʚʲʚ ʚʝʯʝʨʥʘ ʚʠʜʠʤʦʩʪ ʜʦʢʲʤ ʩʨʝʜʘʪʘ ʥʘ ʧʨʦʣʝʪʪʘ. ʅʝʛʦʚʠʪʝ ʟʘʣʝʟʠ ʱʝ ʧʦʜʨʘʥʷ-
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ʚʘʪ ʚʩʝ ʧʦʚʝʯʝ ʩʣʝʜ ʩʣʲʥʯʝʚʠʪʝ ʠ ʥʘ 18 ʤʘʡ ʚ 21:45 ʯ. ʧʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʲʝ-

ʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ.  

ʆʪ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʥʠ ʦʪʥʦʚʦ ʱʝ ʤʦʞʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʖʧʠʪʝʨ, ʥʦ ʚʝ-

ʯʝ ʨʘʥʦ ʩʫʪʨʠʥ, ʥʠʩʢʦ ʥʘʜ ʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʠ ʟʘ ʢʨʘʪʢʦ ï ʜʦ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ 

ʟʦʨʘʪʘ. ʊʦʛʘʚʘ ʪʦʡ ʱʝ ʙʲʜʝ ʤʝʞʜʫ ʜʚʘʪʘ ʨʘʟʩʝʷʥʠ ʟʚʝʟʜʥʠ ʢʫʧʘ ʇʣʝʷʜʠ ʠ ʍʠʘʜʠ 

ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ɼʦ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʩʝ 

ʧʦʜʦʙʨʷʚʘʪ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʘʚʛʫʩʪ ʧʣʘʥʝʪʘʪʘ ʱʝ ʠʟʛʨʷʚʘ ʦʢʦʣʦ 02:10 ʯ. ʟʘ ʉʦʬʠʷ, 

ʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʦʢʪʦʤʚʨʠ ï ʚʝʯʝ ʦʢʦʣʦ 22:30 ʯ. ɼʦ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ ʖʧʠʪʝʨ ʱʝ 

ʩʝ ʜʚʠʞʠ ʙʘʚʥʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ʅʘ 7 ʜʝʢʝʤʚʨʠ ʚ 22:58 ʯ. ʪʘʟʠ ʧʣʘʥʝʪʘ ʱʝ 

ʙʲʜʝ ʚ ʦʧʦʟʠʮʠʷ (ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ) ʥʘ ʉʣʲʥʮʝʪʦ, ʩ ʷʨʢʦʩʪ ï2.8 mag ʠ ʩ ʲʛʣʦʚ 

ʜʠʘʤʝʪʲʨ 48.2ǌ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʖʧʠʪʝʨ ʝ 4 332.59 ʜʥʠ (11.862 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ 

ʩʠʥʦʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ʝ 398.88 ʜʥʠ. 

 

 

ʉʘʪʫʨʥ 

ʇʨʝʟ ʮʷʣʘʪʘ 2024 ʛ. ʪʦʡ ʱʝ ʩʝ ʜʚʠʞʠ ʙʘʚʥʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ. ɺ ʥʘʯʘ-

ʣʦʪʦ ʥʘ ʛʦʜʠʥʘʪʘ ʧʣʘʥʝʪʘʪʘ ʩ ʧʨʲʩʪʝʥʠʪʝ ʱʝ ʙʲʜʝ ʚʠʜʠʤʘ ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦ-

ʨʠʟʦʥʪ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ. ʊʷ ʱʝ ʙʲʜʝ ʩ ʷʨʢʦʩʪ 0.9 mag ʠ ʩ ʲʛʣʦʚ 

ʜʠʘʤʝʪʲʨ 16ǌ. ʊʲʡ ʢʘʪʦ ʩʲʟʚʝʟʜʠʷʪʘ, ʢʦʠʪʦ ʟʘʝʤʘʪ ʪʘʟʠ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ: ʂʠʪ, 

ɺʦʜʦʣʝʡ, ʂʦʟʠʨʦʛ, ʉʢʫʣʧʪʦʨ ʠ ʖʞʥʘ ʨʠʙʘ, ʩʘ ʙʝʜʥʠ ʥʘ ʷʨʢʠ ʟʚʝʟʜʠ (ʩ ʠʟʢʣʶʯʝ-

ʥʠʝ ʥʘ ʟʚʝʟʜʘʪʘ ʌʦʤʘʣʭʘʫʪ, Ŭ ʦʪ ʖʞʥʘ ʨʠʙʘ), ʉʘʪʫʨʥ ʱʝ ʧʨʠʚʣʠʯʘ ʧʦʛʣʝʜʘ ʢʲʤ 

ʪʦʟʠ ʦʙʰʠʨʝʥ ʪʲʤʝʥ ʨʘʡʦʥ. ʇʨʝʟ ʬʝʚʨʫʘʨʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʧʣʘʥʝ-

ʪʘʪʘ ʙʲʨʟʦ ʱʝ ʩʝ ʚʣʦʰʘʪ ï ʪʷ ʱʝ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʨʫʜʥʦ ʚ ʟʘʨʝʚʦʪʦ 

ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʱʝ ʩʪʘʥʝ ʥʝʜʦʩʪʲʧʥʘ. ʅʘ 28 ʬʝʚʨʫʘʨʠ ʚ 23:25 ʯ. ʉʘ-

ʪʫʨʥ ʱʝ ʙʲʜʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ ï ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʥʘ 

ʥʝʛʦʚʘʪʘ ʦʨʙʠʪʘ. ʆʢʦʣʦ ʢʨʘʷ ʥʘ ʤʘʨʪ ʱʝ ʤʦʞʝʤ ʦʪʥʦʚʦ ʜʘ ʚʠʜʠʤ ʧʣʘʥʝʪʘʪʘ, ʥʦ 

ʚʝʯʝ ʨʘʥʦ ʩʫʪʨʠʥ, ʦʪʥʘʯʘʣʦ - ʪʨʫʜʥʦ. ʋʩʣʦʚʠʷʪʘ ʟʘ ʥʝʡʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʩʝ 

ʧʦʜʦʙʨʷʚʘʪ ʜʦ 8 ʩʝʧʪʝʤʚʨʠ, ʢʦʛʘʪʦ ʚ 07:35 ʯ. ʉʘʪʫʨʥ ʱʝ ʙʲʜʝ ʚ ʦʧʦʟʠʮʠʷ. ʅʦʠɦ-

ʪʝ ʦʢʦʣʦ ʪʘʟʠ ʜʘʪʘ ʱʝ ʙʲʜʘʪ ʥʘʡ-ʧʦʜʭʦʜʷʱʦʪʦ ʚʨʝʤʝ ʦʪ ʛʦʜʠʥʘʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ 

ʥʘ ʧʣʘʥʝʪʘʪʘ, ʪʲʡ ʢʘʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʦʧʦʟʠʮʠʷ ʩʧʨʷʤʦ ʉʣʲʥʮʝʪʦ, ʪʷ ʩʝ ʥʘʤʠʨʘ ʚ 

ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ʥʘʩ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ʈʘʥʦ ʩʫʪʨʠʥʪʘ ʥʘ 8 ʩʝʧʪʝʤʚʨʠ ʉʘ-

ʪʫʨʥ ʱʝ ʙʲʜʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ï ʥʘ 1 295 229 080 km (ʦʢʦʣʦ 8.658 AU). 

ʉʘʪʫʨʥ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 10 759.22 ʜʥʠ (29.46 ʟʝʤʥʠ ʛʦʜʠʥʠ) ʠ ʩʠʥʦ-

ʜʠʯʝʥ ʧʝʨʠʦʜ 378.09 ʜʥʠ. 

 

 

ʋʨʘʥ  

ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ ʛʦʜʠʥʘʪʘ ʜʦ 23 ʤʘʡ ʋʨʘʥ ʱʝ ʩʝ ʜʚʠʞʠ ʚ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ 

ʩʲʟʚʝʟʜʠʝʪʦ ʆʚʝʥ. ʅʘ 23 ʤʘʡ ʩʠʥʢʘʚʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʥʘʚʣʝʟʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ, 

ʥʦ ʚ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ ï ʥʘ 29 ʜʝʢʝʤʚʨʠ ʪ ̫ʦʪʥʦʚʦ ʱʝ ʩʝ ʚʲʨʥʝ ʚ ʆʚʝʥ. ʊʦʚʘ ʱʝ 

ʩʝ ʩʣʫʯʠ ʟʘʨʘʜʠ ʚʠʜʠʤʦ ʦʙʨʘʪʥʦ Ăʨʝʪʨʦʛʨʘʜʥʦñ ʜʚʠʞʝʥʠʝ ʥʘ ʧʣʘʥʝʪʘʪʘ ʥʘ ʟʘʧʘʜ. 

ʇʨʝʜʩʪʦʠ ʠʥʪʝʨʝʩʝʥ ʤʦʤʝʥʪ ʥʘ 20 ʘʧʨʠʣ ʚʝʯʝʨʪʘ, ʢʦʛʘʪʦ, ʤʘʢʘʨ ʪʨʫʜʥʦ ʠ ʟʘ 

ʢʨʘʪʢʦ, ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʖʧʠʪʝʨ ʩ ʋʨʘʥ. ʊʦʛʘʚʘ ʷʨʢʠʷʪ 
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ʖʧʠʪʝʨ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʦʨʠʝʥʪʠʨ ʟʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʋʨʘʥ ʩ ʙʠʥʦʢʲʣ 

ʠʣʠ ʩ ʣʶʙʠʪʝʣʩʢʠ ʪʝʣʝʩʢʦʧ. ʉʘʤʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʱʝ ʙʲʜʝ ʚ 10 ʯ. 

ʥʘ ʩʲɦ ʘʪʘ ʜʘʪʘ, ʢʦʛʘʪʦ ʖʧʠʪʝʨ ʱʝ ʙʲʜʝ ʥʘ 31ǋ 42ǌ ʶʞʥʦ ʦʪ ʋʨʘʥ. ʗʚʣʝʥʠʝʪʦ ʱʝ 

ʙʲʜʝ ʜʦʩʪʲʧʥʦ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ, ʥʦ ʩʘʤʦ ʜʦ 1 ʯʘʩ ʠ 40 ʤʠʥʫʪʠ 

ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ. ʅʫʞʥʦ ʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʥʘʙʣʶʜʘʪʝʣʥʦ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʭʦʨʠʟʦʥʪ 

ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ.   

ʅʘ 13 ʤʘʡ ʚ 12:13 ʯ. ʋʨʘʥ ʱʝ ʙʲʜʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ, ʧʦʨʘʜʠ ʢʦʝ-

ʪʦ ʧʦʯʪʠ ʤʝʩʝʮ ʧʨʝʜʠ ʠ ʩʣʝʜ ʪʘʟʠ ʜʘʪʘ ʱʝ ʙʲʜʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʛʦ ʚʠʜʠʤ. ʆʪ 

ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʥʠ ʱʝ ʟʘʧʦʯʥʝ ʧʝʨʠʦʜ ʥʘ ʫʪʨʠʥʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʋʨʘʥ. ʊʦʡ ʱʝ 

ʙʲʜʝ ʚ ʦʧʦʟʠʮʠʷ ʥʘ 17 ʥʦʝʤʚʨʠ ʚ 04:45 ʯ., ʢʦʛʘʪʦ ʱʝ ʙʲʜʝ ʩ ʷʨʢʦʩʪ 5.6 mag ʠ ʩ 

ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 3.7ǌ. ɺ ʥʦʱʠʪʝ ʦʢʦʣʦ ʪʘʟʠ ʜʘʪʘ ʋʨʘʥ ʱʝ ʩʝ ʥʘʙʣ ʜʁʘʚʘ ʥʘʡ-

ʚʠʩʦʢʦ ʠ ʫʜʦʙʥʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʦʢʦʣʦ ʧʦʣʫʥʦʱ. 

ɺʲʧʨʝʢʠ ʯʝ ʪʝʦʨʝʪʠʯʥʦ ʩʣʝʜʚʘ ʋʨʘʥ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʩ ʥʝʚʲʦʨʲʞʝʥʦ 

ʦʢʦ, ʥʘ ʧʨʘʢʪʠʢʘ ʪʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ ï ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʧʦʟʥʘʪ ʩʨʝʜ ʩʣʘ-

ʙʠʪʝ ʟʚʝʟʜʠ ʚ ʨʘʡʦʥʘ ʥʘ ʆʚʝʥ ʠ ɹʠʢ. ʄʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪ ʩ ʙʠʥʦʢʲʣ, ʥʦ ʩʣʝʜ 

ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʧʦʤʥʠʤ ʦʪ ʟʚʝʟʜʥʘ ʢʘʨʪʘ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʩʨʝʜ ʟʚʝʟʜʠ-

ʪʝ.  

ʋʨʘʥ ʝ ʥʘʙʣʶʜʘʚʘʥ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʘʥʛʣʠʡʩʢʠʷ ʘʩʪʨʦʥʦʤ ʋʡʣʷʤ ʍʝʨʰʝʣ, 

ʢʦʡʪʦ ʦʙʷʚʷʚʘ ʪʦʚʘ ʩʚʦʝ ʦʪʢʨʠʪʠʝ ʥʘ 13 ʤʘʨʪ 1781 ʛ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʋʨʘʥ ʝ 30 688.5 ʜʥʠ (84.02 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦ-

ʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ʝ 369.66 ʜʥʠ. 

 

 

ʅʝʧʪʫʥ  

ʇʨʝʟ ʮʷʣʘʪʘ 2024 ʛ. ʅʝʧʪʫʥ ʱʝ ʩʝ ʜʚʠʞʠ ʙʘʚʥʦ ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟ-

ʚʝʟʜʠʝʪʦ ʈʠʙʠ. ʅʝʛʦʚʘʪʘ ʷʨʢʦʩʪ ʩʝ ʢʦʣʝʙʘʝ ʩʣʘʙʦ ʦʢʦʣʦ 7.9 mag, ʘ ʲʛʣʦʚʠʷʪ ʤʫ 

ʜʠʘʤʝʪʲʨ ʝ 2.4ǌ. ʅʘ 17 ʤʘʨʪ ʚ 13:22 ʯ.  ʧʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ 

ʉʣʲʥʮʝʪʦ, ʘ ʥʘ 21 ʩʝʧʪʝʤʚʨʠ ʚ 03:17 ʯ. ʪ ̫ʱʝ ʙʲʜʝ ʚ ʦʧʦʟʠʮʠʷ (ʧʨʦʪʠʚʦʩʪʦʝʥʝ), ʩ 

ʷʨʢʦʩʪ 7.8 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 2.5ǌ. 

 

ʊʘʟʠ ʧʣʘʥʝʪʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʝʬʝʢʪʠʚʥʦ ʩʘʤʦ ʩ ʪʝʣʝʩʢʦʧ ʧʨʠ ʛʦʣʝʤʠ 

ʫʚʝʣʠʯʝʥʠʷ, ʤʘʢʘʨ ʯʝ ʪʝʦʨʝʪʠʯʥʦ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʝʣʷʟʘʥʘ ʠ ʩ 

ʙʠʥʦʢʲʣ.  

ʅʝʧʪʫʥ ʝ ʥʘʙʣʶʜʘʚʘʥ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʥʝʤʩʢʠʷ ʘʩʪʨʦʥʦʤ ʁʦʭʘʥ ɻʦʜʬʨʠʜ ɻʘʣ 

ʥʘ 23 ʩʝʧʪʝʤʚʨʠ 1846 ʛ., ʥʘ ʧʦʟʠʮʠʷ ʩʘʤʦ ʩ 1Á ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʯʠʩ-

ʣʝʥʘʪʘ ʦʪ ʬʨʝʥʩʢʠʷ ʤʘʪʝʤʘʪʠʢ ʠ ʘʩʪʨʦʥʦʤ ʖʨʙʝʥ ʃʴʦʚʝʨʠʝ. ɻʦʜʠʥʠ ʧʨʝʜʠ ʪʦʚʘ 

ʜʨʫʛ ʬʨʝʥʩʢʠ ʘʩʪʨʦʥʦʤ ï ɸʣʝʢʩʠʩ ɹʫʚʘʨ ʜʦʧʫʩʢʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘ 

ʦʪʚʲʜ ʋʨʘʥ. ʇʦʚʦʜʲʪ ʙʠʣ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʦʨʙʠʪʘʪʘ ʥʘ ʩʘʤʠʷ ʋʨʘʥ, 

ʧʦʨʘʜʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʩʤʫʱʝʥʠʝ ʥʘ ʥʝʠʟʚʝʩʪʥʘʪʘ ʜʦʪʦʛʘʚʘ ʦʩʤʘ ʧʣʘʥʝʪʘ.  

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʅʝʧʪʫʥ ʝ 60 182 ʜʥʠ (164.8 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦ-

ʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ʝ 367.49 ʜʥʠ. 
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ʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʇʣʘʥʝʪʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚʠʥʘʛʠ ʙʣʠʟʦ ʜʦ ʝʢʣʠʧʪʠʢʘʪʘ ʠʣʠ ʥʘ ʩʘʤʘʪʘ ʥʝʷ. 

ʇʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʩʘ ʥʝʛʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʪʝʭʥʠʪʝ ʦʨʙʠʪʠ ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ 

ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ, ʥʘʨʠʯʘʥʘ ʝʢʣʠʧʪʠʯʥʘ ʨʘʚʥʠʥʘ. 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʪʨʝʰʥʘ (ʜʦʣʥʘ) ʧʣʘʥʝʪʘ ʝ ʚ ʤʘʢʩʠʤʘʣʥʘ ʠʟʪʦʯʥʘ ʠʣʠ ʟʘʧʘʜʥʘ 

ʝʣʦʥʛʘʮʠʷ (Greatest eastern/western elongation), ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʜʲʣʛʦ ʚʨʝʤʝ 

ʚʝʯʝʨ ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʨʝʩʧ. ʩʫʪʨʠʥ ʧʨʝʜʠ ʠʟʛʨʝʚʘ. ɻʣʝʜʘʥ ʧʨʝʟ ʪʝʣʝʩ-

ʢʦʧ, ʚ ʪʝʟʠ ʤʦʤʝʥʪʠ, ʜʠʩʢʲʪ ʥʘ ʧʣʘʥʝʪʘʪʘ ʠʟʛʣʝʞʜʘ ʦʩʚʝʪʝʥ ʥʘʧʦʣʦʚʠʥʘ. ʇʦ 

ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʠ ʝʣʦʥʛʘʮʠʠ ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ ʲʛʣʦʚʠ ʦʪʩʪʦʷ-

ʥʠʷ ʤʝʞʜʫ 18Á ʠ 28Á ʦʪ ʉʣʲʥʮʝʪʦ, ʘ ɺʝʥʝʨʘ ï ʥʘ ʦʪʩʪʦʷʥʠʷ ʤʝʞʜʫ 45Á ʠ 47Á. 
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ʌʠʛ. 7. ʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʪʨʝʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʜʦʣʥʦ (ʚʲʪʨʝʰʥʦ) ʠʣʠ ʚ ʛʦʨʥʦ (ʚʲʥʰʥʦ) 

ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ (Inferior/Superior conjunction), ʪʷ ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-

ʙʣʠʟʢʘʪʘ ʜʦ ʥʘʩ (ʨʝʩʧ. ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ) ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ʆʢʦʣʦ 

ʪʝʟʠ ʤʦʤʝʥʪʠ ʧʣʘʥʝʪʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ, ʪʲʡ ʢʘʪʦ ʩʝ ʛʫʙʠ ʚ ʩʠʷʥʠʝʪʦ 

ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ (ʛʦʨʥʘ) ʧʣʘʥʝʪʘ ʝ ʚ ʠʟʪʦʯʥʘ ʢʚʘʜʨʘʪʫʨʘ (Eastern 

quadrature), ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʪʘ, ʚ ʧʦʩʦʢʘ ʥʘ 90Á ʠʟ-
ʪʦʯʥʦ ʦʪ ʚʝʯʝ ʟʘʣʷʟʣʦʪʦ ʉʣʲʥʮʝ. ɸʢʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʟʘʧʘʜʥʘ ʢʚʘʜʨʘ-
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ʪʫʨʘ (Western quadrature), ʪʷ ʝ ʚʠʜʠʤʘ ʚʲʚ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʪʘ, ʥʘ 90Á 

ʟʘʧʘʜʥʦ ʦʪ ʦʱʝ ʥʝʠʟʛʨʷʣʦʪʦ ʉʣʲʥʮʝ. 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʧʨʦʪʠʚʦʩʪʦʝʥʝ ʥʘ ʉʣʲʥʮʝʪʦ (ʠʣʠ ʚ ʦʧʦʟʠ-

ʮʠʷ ï Opposition), ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʜʦʙʨʝ ï ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʚ 

ʧʦʣʫʥʦʱ. ʆʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʣʘʥʝʪʘʪʘ ʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ 

ʚʠʞʜʘ ʩ ʥʘʡ-ʛʦʣʷʤ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ ʠ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʷʨʢʦʩʪ. 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ (Conjunction), ʪʷ 

ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ, ʧʦʥʝʞʝ ʩʝ ʛʫʙʠ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʮʝʥʪʨʘʣʥʦʪʦ ʥʠ ʩʚʝʪʠʣʦ. 

 

ʉʲʝʜʠʥʝʥʠʝ ʥʘ ʜʚʝ ʧʣʘʥʝʪʠ ʠʣʠ ʥʘ ʧʣʘʥʝʪʘ ʩ ʃʫʥʘʪʘ ʠʤʘʤʝ, ʢʦʛʘʪʦ ʩʝ ʠʟ-

ʨʘʚʥʷʪ ʪʝʭʥʠʪʝ ʨʝʢʪʘʩʮʝʥʟʠʠ (ʠʣʠ ʝʢʣʠʧʪʠʯʥʠ ʜʲʣʞʠʥʠ). ʇʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ 

ʪʘʢʠʚʘ ʷʚʣʝʥʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʫʪʦʯʥʠ ʜʘʣʠ ʩʲʝʜʠʥʝʥʠʝʪʦ ʝ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʠʣʠ ʧʦ 

ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʩʲʝʜʠʥʝʥʠʝʪʦ ʜʚʘʪʘ ʦʙʝʢʪʘ ʩʘ ʚʠʜʠʤʦ ʙʣʠʟʢʠ 

ʠ ʘʢʦ ʩʘ ʷʨʢʠ, ʧʨʠʚʣʠʯʘʪ ʧʦʛʣʝʜʘ ʢʲʤ ʦʙʣʘʩʪʪʘ ʦʪ ʥʝʙʝʪʦ, ʚ ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘʪ. 

ɿʘʪʦʚʘ ʪʝʟʠ ʷʚʣʝʥʠʷ ʩʘ ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʥʝʙʝʩʥʠ ʘʪʨʘʢʮʠʠ. 

 

 

 

ʇʦ-ʘʪʨʘʢʪʠʚʥʠ ʚʟʘʠʤʥʠ ʩʲʝʜʠʥʝʥʠʷ (ʚʠʜʠʤʠ ʩʙʣʠʞʘʚʘʥʠʷ) ʥʘ ʧʣʘʥʝ-

ʪʠʪʝ ʠ ʧʣʘʥʝʪʥʠ ʧʘʨʘʜʠ 

 

27 ʷʥʫʘʨʠ ʩʫʪʨʠʥʪʘ ï ʄʝʨʢʫʨʠʡ ʥʘ 24.3ǋ ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʦʪ ʄʘʨʩ  

ʉʲʝʜʠʥʝʥʠʝʪʦ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʥʘ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʝ ʚ 18 ʯ. ʥʘ 27 ʷʥʫ-

ʘʨʠ, ʢʦʛʘʪʦ ʄʝʨʢʫʨʠʡ ʱʝ ʙʲʜʝ ʥʘ 14.6ǋ ʩʝʚʝʨʥʦ ʦʪ ʄʘʨʩ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ. 

ʉʫʪʨʠʥʪʘ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʪʝʟʠ ʧʣʘʥʝʪʠ ʱʝ ʠʟʛʨʝʷʪ ʩʘʤʦ 1 ʯʘʩ ʧʨʝʜʠ ʠʟʛʨʝʚ-

ʩʣʲʥʮʝ (ʦʢʦʣʦ 06:46 ʯ. ʟʘ ʉʦʬʠʷ), ʧʦʨʘʜʠ ʢʦʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʪʨʫʜʥʦ ʚ ʥʘʩ-

ʪʲʧʚʘʘɦʪʘ ʟʦʨʘ.  

ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ʄʘʨʩ: 1.3 mag, 4.0ǌ, 99% ʦʩʚʝʪʝʥ ʜʠʩʢ; ʄʝʨʢʫʨʠʡ: ï0.2 mag, 5.4ǌ, 85% ʦʩʚʝ-

ʪʝʥ ʜʠʩʢ. 

 

 

22 ʬʝʚʨʫʘʨʠ ʩʫʪʨʠʥʪʘ ï ɺʝʥʝʨʘ ʥʘ 38ǋ ʩʝʚʝʨʥʦ ʦʪ ʄʘʨʩ 

ɼʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʠʟʛʨʝʷʪ ʦʢʦʣʦ 1 ʯʘʩ ʠ 6 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ (ʦʢʦʣʦ 

06:08 ʯ. ʟʘ ʉʦʬʠʷ), ʧʦʨʘʜʠ ʢʦʝʪʦ ʷʚʣʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʪʨʫʜʥʦ ʚʠʜʠʤʦ, ʪʲʡ ʢʘʪʦ 

ʄʘʨʩ ʝ ʩ ʤʥʦʛʦ ʧʦ-ʥʠʩʢʘ ʷʨʢʦʩʪ ʦʪ ɺʝʥʝʨʘ. 

ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ɺʝʥʝʨʘ: ï3.9 mag, 11.5ǌ, 90% ʦʩʚʝʪʝʥ ʜʠʩʢ; ʄʘʨʩ: 1.3 mag, 4.2ǌ, 98% ʦʩʚʝ-
ʪʝʥ ʜʠʩʢ. 
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22 ʤʘʨʪ ʩʫʪʨʠʥʪʘ ï ɺʝʥʝʨʘ ʥʘ 22.6ǋ ʩʝʚʝʨʥʦ ʦʪ ʉʘʪʫʨʥ 

ʊʦʚʘ ʷʚʣʝʥʠʝ ʝ ʧʦʯʪʠ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʨʘʜʠ ʙʣʠʟʦʩʪʪʘ ʥʘ 

ʉʣʲʥʮʝʪʦ ʠ ʧʦʨʘʜʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʘʪʘ ʷʨʢʦʩʪ ʥʘ ʉʘʪʫʨʥ. ɼʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ 

ʠʟʛʨʝʷʪ ʦʢʦʣʦ 34 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ (ʦʢʦʣʦ 05:52 ʯ. ʟʘ ʉʦʬʠʷ).  

ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ɺʝʥʝʨʘ: ï3.9 mag, 10.6ǌ, 95% ʦʩʚʝʪʝʥ ʜʠʩʢ; ʉʘʪʫʨʥ: 1.1 mag, 15.7ǌ. 

 

 

11 ʘʧʨʠʣ ʚ 06 ʯ. ï ʄʘʨʩ ʥʘ 28.5ǋ ʩʝʚʝʨʥʦ ʦʪ ʉʘʪʫʨʥ 

ɼʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʘʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ. ʑʝ ʠʟʛʨʝʷʪ ʦʢʦʣʦ 05:39 ʯ. 

ʟʘ ʉʦʬʠʷ, ʢʦʝʪʦ ʝ 1 ʯʘʩ ʠ 12 ʤʠʥʫʪʠ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʥʘ ʉʣʲʥʮʝʪʦ. ʗʚʣʝʥʠʝʪʦ ʱʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʨʫʜʥʦ ʧʦʨʘʜʠ ʙʣʠʟʦʩʪʪʘ ʥʘ ʉʣʲʥʮʝʪʦ. 

ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ʄʘʨʩ: 1.2 mag, 4.6ǌ, 95% ʦʩʚʝʪʝʥ ʜʠʩʢ; ʉʘʪʫʨʥ: 1.1 mag, 15.9ǌ. 

 

 

20 ʘʧʨʠʣ ʚ 10 ʯ. ï ʖʧʠʪʝʨ ʥʘ 31ǋ 42ǌ ʶʞʥʦ ʦʪ ʋʨʘʥ 

ɿʘ ʥʘʙʣʶʜʝʥʠʝʪʦ ʥʘ ʪʦʚʘ ʩʲʝʜʠʥʝʥʠʝ ʱʝ ʙʲʜʝ ʥʫʞʥʘ ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝ ʦʢʦʣʦ 30 ʧʲʪʠ ʠʣʠ ʧʦʚʝʯʝ. ʇʦʨʘʜʠ ʩʲʚʩʝʤ ʢʲʩʠʷʪ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ, ʧʨʝʟ 

ʢʦʡʪʦ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʥʠʩʢʦ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, ʝ ʥʫʞʥʦ 

ʜʘ ʩʝ ʠʟʙʝʨʝ ʥʘʙʣʶʜʘʪʝʣʥʦ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʭʦʨʠʟʦʥʪ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. ɼʚʝʪʝ ʧʣʘʥʝʪʠ 

ʱʝ ʙʲʜʘʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʆʚʝʥ. ʑʝ ʟʘʣʷʟʚʘʪ 1 ʯʘʩ ʠ 43 ʤʠʥʫʪʠ ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ 

(ʚ 21:58 ʯ. ʟʘ ʉʦʬʠʷ). 

ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ʖʧʠʪʝʨ: ï2.0 mag, 33.2ǌ; ʋʨʘʥ: 5.8 mag, 3.3ǌ. 

 

 

23 ʤʘʡ ʩʫʪʨʠʥʪʘ ï ɺʝʥʝʨʘ ʥʘ 17.5ǋ ʩʝʚʝʨʥʦ ʦʪ ʖʧʠʪʝʨ  

ʉʲʝʜʠʥʝʥʠʝʪʦ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʥʘ ʜʚʝʪʝ ʥʘʡ-ʷʨʢʠ ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʝ ʚ 12 ʯ. 

ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ, ʢʦʛʘʪʦ ɺʝʥʝʨʘ ʱʝ ʙʲʜʝ ʦʱʝ ʧʦ-ʙʣʠʟʦ ʜʦ ʖʧʠʪʝʨ ï ʥʘ 11.5ǋ ʩʝ-

ʚʝʨʥʦ ʦʪ ʥʝʛʦ. ɼʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʠʟʛʨʝʷʪ ʩʘʤʦ ʦʢʦʣʦ 5 ʤʠʥʫʪʠ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʥʘ 

ʉʣʲʥʮʝʪʦ ï ʦʢʦʣʦ 05:52 ʯ. ʟʘ ʉʦʬʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʚ ʩʚʝʪʣʦʪʦ ʥʝʙʝ ʥʘ ʠʟʪʦʢ. 

 

 

14 ʘʚʛʫʩʪ ʚ 19 ʯ. ï ʄʘʨʩ ʥʘ 18.4ǋ ʩʝʚʝʨʥʦ ʦʪ ʖʧʠʪʝʨ  

ɼʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʠʟʛʨʝʷʪ ʦʢʦʣʦ 01:25 ʯ. ʟʘ ʉʦʬʠʷ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ʗʚ-

ʣʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʜʦʙʥʦ. ʅʘ 17Á ʟʘʧʘʜʥʦ ʦʪ ʧʣʘʥʝʪʠʪʝ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ 
ʇʣʝʷʜʠʪʝ. 
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ʗʨʢʦʩʪ ʠ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 

ʄʘʨʩ: 0.8 mag, 6.1ǌ, 89% ʦʩʚʝʪʝʥ ʜʠʩʢ; ʖʧʠʪʝʨ: -2.2 mag, 36.7ǌ.  

 

 

 

ʇʨʝʟ ʷʥʫʘʨʠ ʨʘʥʦ ʩʫʪʨʠʥ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʤʘʣʲʢ ʧʘʨʘʜ ʥʘ ʧʣʘʥʝʪʠʪʝ ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʘ ʠ ʄʘʨʩ. ʇʨʝʟ ʬʝʚʨʫʘʨʠ ʧʘʨʘ-

ʜʲʪ ʱʝ ʧʨʦʜʲʣʞʠ, ʥʦ ʄʝʨʢʫʨʠʡ ʱʝ ʙʲʜʝ ʚʝʯʝ ʪʨʫʜʥʦ ʚʠʜʠʤ ʚ ʥʘʩʪʲʧʚʘʱʘʪʘ 

ʟʦʨʘ. ʂʲʤ ʢʨʘʷ ʥʘ ʤʘʨʪ ʚ ʩʲʱʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ ʱʝ ʩʝ ʧʦʷʚʠ ʉʘʪʫʨʥ. ʃʫʥʘʪʘ ʱʝ 

ʧʨʝʤʠʥʝ ʥʷʢʦʣʢʦ ʧʲʪʠ ʧʨʝʟ ʪʘʟʠ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ ï ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʧʦʩʦʯʝʥʠʪʝ 

ʧʣʘʥʝʪʠ. ɺ ʪʘʙʣʠʮʘ 5 ʩʘ ʜʘʜʝʥʠ ʩʲʝʜʠʥʝʥʠʷʪʘ ʥʘ ʃʫʥʘʪʘ ʩ ʪ̫ ʭ ʧʦ ʚʨʝʤʝ ʥʘ ʧʘʨʘ-

ʜʘ, ʜʦ 11 ʘʧʨʠʣ. 

ʊʘʙʣʠʮʘ 5. ʉʲʝʜʠʥʝʥʠʷ ʥʘ ʃʫʥʘʪʘ ʩ ʷʨʢʠʪʝ ʧʣʘʥʝʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʣʢʠʷ ʩʫʪʨʝʰʝʥ ʧʘʨʘʜ ʥʘ 
ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʘ ʠ ʄʘʨʩ ʧʨʝʟ ʷʥʫʘʨʠ ʠ ʬʝʚʨʫʘʨʠ, ʢʘʢʪʦ ʠ ʩʣʝʜ ʧʦʷʚʘʪʘ ʥʘ ʉʘʪʫʨʥ ʚ ʩʲʱʘʪʘ 
ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ ʧʨʝʟ ʤʘʨʪ ʠ ʘʧʨʠʣ 
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ʆʢʫʣʪʘʮʠʠ (ʟʘʢʨʠʚʘʥʠʷ) ʥʘ ʧʣʘʥʝʪʠ ʦʪ ʃʫʥʘʪʘ 

ʆʢʫʣʪʘʮʠʷ ʥʘ ʉʘʪʫʨʥ ʦʪ ʃʫʥʘʪʘ ʥʘ 21 ʘʚʛʫʩʪ ʩʫʪʨʠʥʪʘ 

ʇʦ ʚʨʝʤʝ ʥʘ ʪʦʚʘ ʷʚʣʝʥʠʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʩ 97% ʦʩʚʝʪʝʥ ʜʠʩʢ (1.4 ʜʥʠ ʩʣʝʜ 

ʧʲʣʥʦʣʫʥʠʝ) ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 33ǋ 20.8ǌ. ʊʷ ʱʝ ʟʘʢʨʠʝ ʧʣʘʥʝʪʘʪʘ ʩ ʦʩʚʝʪʝʥʘʪʘ 

ʩʠ ʩʪʨʘʥʘ, ʥʦ ʜʥʝʚʥʘʪʘ ʩʚʝʪʣʠʥʘ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʉʘʪʫʨʥ ʱʝ ʙʲʜʝ ʩ 

ʷʨʢʦʩʪ 0.7 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 19.1ǌ.  

ʇʦ-ʜʦʣʫ ʦʩʚʝʥ ʤʦʤʝʥʪʠʪʝ ʥʘ ʯʝʪʠʨʠʪʝ ʢʦʥʪʘʢʪʘ ʟʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙ-

ʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ ʠ ʟʘ ʅɸʆʇ Ăʅʠʢʦʣʘʡ ʂʦʧʝʨʥʠʢñ 

ɺʘʨʥʘ, ʩʘ ʜʘʜʝʥʠ ʠ ʧʦʟʠʮʠʦʥʥʠʪʝ ʲʛʣʠ P.A., ʥʘ ʢʦʠʪʦ ʃʫʥʘʪʘ ʱʝ ʟʘʧʦʯʥʝ ʜʘ ʟʘʢ-

ʨʠʚʘ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʦʪʢʨʠʚʘ ʧʣʘʥʝʪʘʪʘ (ʪ.ʝ. ʟʘ ʢʦʥʪʘʢʪʠ 1 ʠ 3). ʇʦʟʠʮʠʦʥʥʠʪʝ 

ʲʛʣʠ ʩʝ ʦʪʯʠʪʘʪ ʩʧʨʷʤʦ ʥʘʡ-ʩʝʚʝʨʥʘʪʘ ʪʦʯʢʘ ʦʪ ʣʫʥʥʠʷ ʜʠʩʢ, ʢʘʪʦ ʥʘʨʘʩʪʚʘʪ ʚ 

ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʠʪʝ ʩʪʨʝʣʢʠ. ʅʘʧʨʠʤʝʨ ʥʘʡ-

ʠʟʪʦʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʝ ʥʘ P.A. 90Á, ʥʘʡ-ʶʞʥʘʪʘ ï ʥʘ P.A. 180Á ʠ ʪ.ʥ. 

 

ɿʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ ʟʘʢʨʠʚʘʥʝʪʦ ʥʘ ʧʨʲʩʪʝʥʘ ʥʘ ʉʘ-

ʪʫʨʥ ʱʝ ʟʘʧʦʯʥʝ ʦʢʦʣʦ 06:42:12 ʯ., ʧʨʠ ʃʫʥʘ ʥʘ ʚʠʩʦʯʠʥʘ 16.5Á ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ 

ʭʦʨʠʟʦʥʪ.  

 

ʅʘʯʘʣʦ ʥʘ ʟʘʢʨʠʚʘʥʝʪʦ ʥʘ ʩʘʤʘʪʘ ʧʣʘʥʝʪʘ (ʢʦʥʪʘʢʪ 1): 06:42:29 ʯ., P.A. 76Á 

ʂʨʘʡ ʥʘ ʟʘʢʨʠʚʘʥʝʪʦ (ʢʦʥʪʘʢʪ 2): 06:43:06 ʯ. 

ʅʘʯʘʣʦ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ (ʢʦʥʪʘʢʪ 3): 07:37:00 ʯ., P.A. 216Á 

ʂʨʘʡ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ (ʢʦʥʪʘʢʪ 4): 07:37:34 ʯ. 

 

ʅʘ 21 ʘʚʛʫʩʪ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06:40 ʯ. ʟʘ ʉʦʬʠʷ. ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 

08:26 ʯ. 
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ʌʠʛ. 8. ʂʘʨʪʘ, ʧʦʢʘʟʚʘʱʘ ʤʦʤʝʥʪʘ ʥʘ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʢʨʠʚʘʥʝʪʦ ʥʘ ʉʘʪʫʨʥ ʦʪ ʃʫʥʘʪʘ ʥʘ 21 
ʘʚʛʫʩʪ, ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ ʚ ʉʦʬʠʷ 

ɿʘ ʅɸʆʇ Ăʅʠʢʦʣʘʡ ʂʦʧʝʨʥʠʢñ ɺʘʨʥʘ ʟʘʢʨʠʚʘʥʝʪʦ ʥʘ ʧʨʲʩʪʝʥʘ ʥʘ ʉʘʪʫʨʥ 

ʱʝ ʟʘʧʦʯʥʝ ʦʢʦʣʦ 06:44:42 ʯ., ʧʨʠ ʃʫʥʘ ʥʘ ʚʠʩʦʯʠʥʘ 13Á ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦʨʠ-

ʟʦʥʪ.  

 

ʅʘʯʘʣʦ ʥʘ ʟʘʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ (ʢʦʥʪʘʢʪ 1): 06:44:58 ʯ., P.A. 79Á 

ʂʨʘʡ ʥʘ ʟʘʢʨʠʚʘʥʝʪʦ (ʢʦʥʪʘʢʪ 2): 06:45:34 ʯ. 

ʅʘʯʘʣʦ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ (ʢʦʥʪʘʢʪ 3): 07:37:29 ʯ., P.A. 215Á 

ʂʨʘʡ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ (ʢʦʥʪʘʢʪ 4): 07:38:03 ʯ. 

 

ʅʘ 21 ʘʚʛʫʩʪ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06:21 ʯ. ʟʘ ɺʘʨʥʘ. ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 

08:06 ʯ. 
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 ʇʆ-ʗʈʂʀ ʂʆʄɽʊʀ 

12P/Pons-Brooks 

ʊʘʟʠ ʢʦʤʝʪʘ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 71.3 ʛʦʜʠʥʠ (ʢʦʤʝʪʘ ʦʪ ʍʘʣʝʝʚ ʪʠʧ). ʑʝ 

ʤʦʞʝʤ ʜʘ ʷ ʟʘʙʝʣʝʞʠʤ ʩ ʙʠʥʦʢʲʣ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʬʝʚʨʫʘʨʠ ï ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ, 

ʢʦʛʘʪʦ ʱʝ ʙʲʜʝ ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 7.3 mag. ʊʦʛʘʚʘ ʪʷ ʱʝ ʙʲʜʝ ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ 

ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɸʥʜʨʦʤʝʜʘ. ʆʪ ʥʘʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ ʱʝ ʤʦʞʝʤ ʜʘ ʥʘʙʣʶ-

ʜʘʚʘʤʝ 12P/Pons-Brooks ʜʦ ʚʝʯʝʨʠʪʝ ʥʘ 17 ï 18 ʘʧʨʠʣ, ʥʦ ʚʝʯʝ ʤʥʦʛʦ ʥʠʩʢʦ ʥʘʜ 

ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʠ ʟʘ ʢʨʘʪʢʦ ʩʣʝʜ ʟʘʣʝʟ-ʩʣʲʥʮʝ ï ʜʦ ʦʢʦʣʦ  21:40 ʯ. ʟʘ ʉʦʬʠʷ. 

ʆʯʘʢʚʘʥʘʪʘ ʷʨʢʦʩʪ ʥʘ ʢʦʤʝʪʘʪʘ ʪʦʛʘʚʘ ʝ ʦʢʦʣʦ 4.3 mag. ɺʲʚ ʚʝʯʝʨʠʪʝ ʥʘ ʪʝʟʠ 

ʜʘʪʠ 12P/Pons-Brooks ʱʝ ʙʲʜʝ ʥʘ ʦʢʦʣʦ 5Á ʚʣʷʚʦ ʠ ʧʦʜ ʢʣʦʥʷʱʠʷ ʢʲʤ ʟʘʣʝʟ 

ʖʧʠʪʝʨ. ʗʨʢʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʙʲʜʝ ʫʜʦʙʝʥ ʦʨʠʝʥʪʠʨ ʟʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ ʠ 

ʧʨʝʜʠ ʪʦʚʘ: ʚʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 13 ʘʧʨʠʣ ʱʝ ʤʦʞʝʤ ʜʘ ʦʪʢʨʠʝʤ 12P ʩ ʙʠʥʦʢʲʣ ʥʘ 

ʦʢʦʣʦ 3Á ʧʦʜ ʖʧʠʪʝʨ. ʊʦʛʘʚʘ ʢʦʤʝʪʘʪʘ ʱʝ ʙʲʜʝ ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 4.4 mag. 

12P/Pons-Brooks ʱʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 21 ʘʧʨʠʣ 2024 ʛ., ʥʘ ʨʘʟ-

ʩʪʦʷʥʠʝ 116.82 ʤʣʥ. km (0.7809 AU) ʦʪ ʉʣʲʥʮʝʪʦ. ʅʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ʪʷ ʱʝ 

ʙʲʜʝ ʥʘ 2 ʶʥʠ, ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʢʦʣʦ 231.28 ʤʣʥ. km (1.546 AU) ʦʪ ʥʘʩ. 

ʂʦʤʝʪʘʪʘ ʝ ʦʪʢʨʠʪʘ ʦʪ ɾʘʥ-ʃʫʡ ʇʦʥʩ ʧʨʝʟ ʣʷʪʦʪʦ ʥʘ 1812 ʛ. ʦʪ ʘʩʪʨʦʥʦʤʠ-

ʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʄʘʨʩʠʣʠʷ. ʇʨʠ ʩʣʝʜʚʘʱʘʪʘ ʩʠ ʧʦʷʚʘ ʧʨʝʟ 1883 ʛ. ʪʷ ʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʦʪ ʋʡʣʷʤ ʈʦʙʲʨʪ ɹʨʫʢʩ. 

 

 

ʌʠʛ. 9. ʅʝʙʝʪʦ ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ-ʶʛʦʟʘʧʘʜ ʥʘ 1 ʤʘʨʪ 2024 ʛ. ʚ 20:30 ʯ. ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ, ʩ 
ʚʠʜʠʤʠʷ ʧʲʪ ʥʘ 12P/Pons-Brooks ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ ʜʦ ʥʘʯʘʣʦʪʦ ʥʘ ʶʥʠ. ʇʦʟʠʮʠʠʪʝ ʥʘ 
ʢʦʤʝʪʘʪʘ ʩʘ ʦʟʥʘʯʝʥʠ ʧʨʝʟ 5 ʜʥʠ ʟʘ 20:30 ʯ., ʚʲʚ ʬʦʨʤʘʪ ʤʝʩʝʮ-ʜʝʥ (mm-dd). ʈʝʘʣʥʦ ʦʙʘʯʝ ʱʝ 
ʤʦʞʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʪʘʟʠ ʢʦʤʝʪʘ ʜʦ ʦʢʦʣʦ 18 ʘʧʨʠʣ 
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C/2023 A3 (Tsuchinshan-ATLAS)  

ʊʦʚʘ ʙʝ ʝʜʥʘ ʦʪ ʧʲʨʚʠʪʝ ʢʦʤʝʪʠ, ʦʪʢʨʠʪʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2023 ʛ., ʢʦʷʪʦ ʦʱʝ 

ʪʦʛʘʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʛʦʣʷʤ ʠʥʪʝʨʝʩ ʩʨʝʜ ʘʩʪʨʦʥʦʤʠʪʝ, ʟʘʨʘʜʠ ʧʨʦʛʥʦʟʠʪʝ, ʯʝ ʱʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʩ ʚʠʩʦʢʘ ʷʨʢʦʩʪ ʢʲʤ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ ʠ ʧʨʝʟ ʝʩʝʥʪʘ ʥʘ 2024 ʛ. ʆʪʢ-

ʨʠʪʘ ʝ ʚ ʢʘʜʨʠ, ʟʘʩʥʝʪʠ ʥʘ 9 ʷʥʫʘʨʠ ʦʪ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ Purple Mountain ʜʦ ʛʨʘʜ 

Nanjing, ʧʨʦʚʠʥʮʠʷ Jiangsu, ʂʠʪʘʡ, ʘ ʥʘ 22 ʬʝʚʨʫʘʨʠ ʝ ʟʘʩʥʝʪʘ ʦʪ ʝʜʠʥ ʦʪ ʨʦʙʦ-

ʪʠʟʠʨʘʥʠʪʝ ʪʝʣʝʩʢʦʧʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Asteroid Terrestrial-impact Last Alert System 

(ATLAS), ʥʘʤʠʨʘʱ ʩʝ ʚ ʖʞʥʘ ɸʬʨʠʢʘ. ʂʦʤʝʪʘʪʘ ʱʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ 

ʥʘ 27 ʩʝʧʪʝʤʚʨʠ, ʥʘ ʨʘʟʩʪʦʷʥʠʝ 58.4 ʤʣʥ. km (0.3904 AU) ʦʪ ʉʣʲʥʮʝʪʦ. ʅʘʡ-

ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ʪʷ ʱʝ ʙʲʜʝ ʥʘ 12 ʦʢʪʦʤʚʨʠ 2024, ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʥʘʩ 70.61 

ʤʣʥ. km (0.472 AU). ʊʦʛʘʚʘ ʥʝʡʥʘʪʘ ʷʨʢʦʩʪ ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʜʦʩʪʘ ʚʠʩʦʢʘ ï 

ʦʢʦʣʦ 0.3 mag, ʜʦʨʠ 0.1 mag. ʆʪ 11 ʦʢʪʦʤʚʨʠ C/2023 A3 ʱʝ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʥʠʩʢʦ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ (ʦʢʦʣʦ 19:45 ʯ. 

ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ), ʑʝ ʙʲʜʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɼʝʚʘ. ɺʠʜʠʤʦ ʥʝʜʘʣʝʯ ʦʪ ʢʦʤʝʪʘʪʘ 

ʱʝ ʙʲʜʝ ɺʝʥʝʨʘ ʢʘʪʦ ɺʝʯʝʨʥʠʮʘ.  

ʇʨʝʜʠ ʦʧʠʩʘʥʠʷ ʧʝʨʠʦʜ ʥʘ ʚʝʯʝʨʥʘ ʚʠʜʠʤʦʩʪ ʥʘ C/2023 A3, ʱʝ ʠʤʘ ʧʦ-

ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʥʘ ʫʪʨʠʥʥʘ ʚʠʜʠʤʦʩʪ, ʢʦʡʪʦ ʱʝ ʟʘʧʦʯʥʝ ʦʪ ʦʢʦʣʦ 23 ʩʝʧʪʝʤʚʨʠ. 

ʅʘ ʪʘʟʠ ʜʘʪʘ ʢʦʤʝʪʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 06:14 ʯ. ʟʘ ʉʦʬʠʷ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʝʢʩʪʘʥʪ, ʘ 

ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07:15 ʯ. ʅʝʡʥʘʪʘ ʧʨʦʛʥʦʟʥʘ ʷʨʢʦʩʪ ʟʘ ʪʦʟʠ ʤʦʤʝʥʪ ʝ ʦʢʦʣʦ 

1.3 mag, ʥʦ ʧʨʝʜʚʠʜ ʥʝʡʥʘʪʘ ʤʘʣʢʘ ʚʠʩʦʯʠʥʘ ʥʘʜ ʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ï ʚ ʩʘʤʦʪʦ 

ʥʘʯʘʣʦ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʠʷ ʧʦʣʫʤʨʘʢ, ʥʘʙʣʶʜʝʥʠʷʪʘ ʱʝ ʙʲʜʘʪ ʩʠʣʥʦ ʟʘʪʨʫʜʥʝʥʠ. 

ʊʦʟʠ ʧʝʨʠʦʜ ʱʝ ʧʨʠʢʣʶʯʠ ʦʢʦʣʦ 4 ʦʢʪʦʤʚʨʠ.  

 

 

ʌʠʛ. 10. ʅʝʙʝʪʦ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʥʘ 11 ʦʢʪʦʤʚʨʠ 2024 ʛ. ʚ 19:45 ʯ. ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ 
ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ, ʩ ʚʠʜʠʤʠʷ ʧʲʪ ʥʘ ʢʦʤʝʪʘʪʘ C/2023 A3 (Tsuchinshan-ATLAS) ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 

ʧʝʨʠʦʜʘ ʥʘ ʥʝʡʥʘʪʘ ʚʝʯʝʨʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ, ʜʦ ʢʨʘʷ ʥʘ ʦʢʪʦʤʚʨʠ 2024. ʊʦʚʘ ʱʝ 
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ʙʲʜʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʦʪʦ ʚʨʝʤʝ ʟʘ ʥʝʡʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ. ʇʦʟʠʮʠʠʪʝ ʥʘ ʢʦʤʝʪʘʪʘ ʩʘ ʦʟʥʘʯʝʥʠ 
ʧʨʝʟ 1 ʜʝʥ ʟʘ 19:45 ʯ., ʚʲʚ ʬʦʨʤʘʪ ʤʝʩʝʮ-ʜʝʥ (mm-dd) 
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ʇʆ-ɸʂʊʀɺʅʀ ʄɽʊɽʆʈʅʀ ʇʆʊʆʎʀ 

ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝʦʨʥʠ ʧʦʪʦʮʠ ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʭʥʠʪʝ 

ʤʘʢʩʠʤʫʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʤ ʩ ʪʨʠ ʚʘʞʥʠ ʫʩʣʦʚʠʷ: ʇʲʨʚʦ, ʪʨʷʙʚʘ ʜʘ ʧʨʦ-

ʚʝʨʠʤ ʜʘʣʠ ʤʘʢʩʠʤʫʤʲʪ ʥʘ ʧʦʪʦʢʘ, ʢʦʡʪʦ ʞʝʣʘʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ, ʩʝ ʧʘʜʘ ʚ 

ʪʲʤʥʘʪʘ ʯʘʩʪ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ ʟʘ ʥʘʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʜʲʣʞʠʥʠ. ʏʘʩʲʪ ʥʘ ʥʘʩʪʲʧ-

ʚʘʥʝʪʦ ʥʘ ʤʘʢʩʠʤʫʤʘ ʩʝ ʦʧʨʝʜʝʣʷ ʥʘ ʙʘʟʘ ʝʢʣʠʧʪʠʯʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʉʣʲʥʮʝʪʦ 

ɚἝ (ʜʘʚʘʥʘ ʚ ʛʨʘʜʫʩʠ), ʧʨʠ ʢʦʷʪʦ ɿʝʤʷʪʘ ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-ʛʲʩʪʘʪʘ ʯʘʩʪ ʥʘ ʩʲʦʪ-

ʚʝʪʥʠʷ ʤʝʪʝʦʨʝʥ ʨʦʡ, ʧʨʝʩʠʯʘʥ ʦʪ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ. ɸʢʦ ʤʘʢʩʠʤʫʤʲʪ ʩʝ ʧʘʜʘ ʧʨʝʟ 

ʜʝʥʷ, ʧʨʝʮʝʥʷʚʘʤʝ ʢʦʝ ʝ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ ʥʝʛʦ ʫʜʦʙʥʦ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ï ʚ 

ʥʘʯʘʣʦʪʦ ʠʣʠ ʚ ʢʨʘʷ ʥʘ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʥʦʱ. 

ɺʪʦʨʦʪʦ ʚʘʞʥʦ ʥʝʱʦ ʝ ʜʘ ʠʟʙʝʨʝʤ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʛʘʪʦ ʪ.ʥʘʨ. ʨʘ-

ʜʠʘʥʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʝ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʂʦʣʢʦʪʦ ʧʦ-ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ ʝ ʨʘʜʠ-

ʘʥʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʤʝʪʝʦʨʠ ʱʝ ʚʠʜʠʤ ʦʪ ʜʘʜʝʥʠʷ ʧʦʪʦʢ. 

ʊʨʝʪʦʪʦ, ʥʦ ʥʝ ʥʘʡ-ʤʘʣʦʚʘʞʥʦ ʫʩʣʦʚʠʝ ʩʝ ʦʪʥʘʩʷ ʟʘ ʃʫʥʘʪʘ. ɸʢʦ ʪʷ ʝ ʥʘʜ 

ʭʦʨʠʟʦʥʪʘ ʠ ʚʲʚ ʬʘʟʘ ʙʣʠʟʢʘ ʜʦ ʧʲʣʥʦʣʫʥʠʝ, ʱʝ ʩʲʟʜʘʚʘ ʩʚʝʪʲʣ ʬʦʥ ʥʘ ʥʝʙʝʪʦ, 

ʧʨʠ ʢʦʡʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʝʬʝʢʪʠʚʥʠ ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ. 

ɺ ʢʨʘʷ ʥʘ ʪʘʟʠ ʯʘʩʪ ʱʝ ʥʘʤʝʨʠʪʝ ʨʘʟʷʩʥʝʥʠʷ ʟʘ ʧʦʥʷʪʠʝʪʦ ʨʘʜʠʘʥʪ, ʢʘʢʪʦ ʠ 

ʦʱʝ ʧʦʣʝʟʥʠ ʧʨʝʧʦʨʲʢʠ ʢʲʤ ʥʘʙʣʶʜʘʪʝʣʠʪʝ. 

 

 

ʂʚʘʜʨʘʥʪʠʜʠ (QUA)  

Mʘʢʩʠʤʫʤʲʪ ʥʘ ʪʦʟʠ ʧʲʨʚʠ ʟʘ ʛʦʜʠʥʘʪʘ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʱʝ ʙʲʜʝ ʥʘ 4 ʷʥʫʘ-

ʨʠ ʦʢʦʣʦ 11 ʯ., ʧʨʠ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ ʥʘ ʉʣʲʥʮʝʪʦ ɚἝ = 283.15Á. ɸʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʧʦʪʦʢʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʝ ʦʢʦʣʦ 100 ʤʝʪʝʦʨʘ ʧʨʠʚʝʜʝʥʦ ʢʲʤ ʚʨʝʤʝ 1 

ʯʘʩ. ʂʚʘʜʨʘʥʪʠʜʠ ʠʤʘ ʢʨʘʪʲʢ ʠʥʪʝʥʟʠʚʝʥ ʤʘʢʩʠʤʫʤ, ʧʦ-ʢʲʩ ʦʪ ʧʦʣʦʚʠʥ ʯʘʩ. 

ʇʨʝʜʚʠʜ, ʯʝ ʟʘ 2024 ʛ. ʤʘʢʩʠʤʫʤʲʪ ʩʝ ʧʘʜʘ ʧʨʝʟ ʜʝʥʷ ʟʘ ʥʘʩ, ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʘʪ 

ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʚ ʧʦʩʣʝʜʥʠʪʝ ʯʘʩʦʚʝ ʥʘ ʥʦʱʪʘ ʩʨʝʱʫ 4 ʷʥʫʘʨʠ. ʉʢʦʨʦʩʪʪʘ ʥʘ ʥʘʚ-

ʣʠʟʘʥʝ ʥʘ ʤʝʪʝʦʨʥʠʪʝ ʪʝʣʘ ʚ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʝ VÐ = 41 km/s. 

ʅʘ ʩʲʱʘʪʘ ʜʘʪʘ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 00:28 ʯ. ʟʘ ʉʦʬʠʷ ʩ 52% ʦʩʚʝʪʝʥ ʜʠʩʢ ï 

ʬʘʟʘ ʧʦʩʣʝʜʥʘ ʯʝʪʚʲʨʪ, ʢʦʝʪʦ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʱʝ ʟʘʪʨʫʜʥʠ ʥʘʙʣʶʜʝʥʠʷʪʘ.  

ʅʘ 4 ʷʥʫʘʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 07:57 ʯ., ʘ ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶ-

ʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 06:45 ʯ. 

ʊʦʟʠ ʧʦʪʦʢ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ ï ʦʙʣʘʮʠ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ, 

ʦʪʜʝʣʷʱʠ ʩʝ ʚ ʢʦʩʤʠʯʝʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʘʩʪʝʨʦʠʜʘ 2003 EH1, ʢʦʡʪʦ ʠʤʘ 

ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 5.5 ʛʦʜʠʥʠ. ʆʪ 28 ʜʝʢʝʤʚʨʠ ʜʦ 12 ʷʥʫʘʨʠ ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ 

ʪʝʟʠ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʷʩʥʠʪʝ ʠ ʙʝʟʣʫʥʥʠ ʥʦʱʠ ʧʨʝʟ ʩʲʱʠʷ ʧʝʨʠ-

ʦʜ ʚʠʞʜʘʤʝ ʧʦʚʝʯʝ ʥʘ ʙʨʦʡ ʤʝʪʝʦʨʠ. 

 

 

ʃʠʨʠʜʠ (LYR) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʃʠʨʠʜʠ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʝ ʥʘ 22 ʘʧʨʠʣ 

ʦʢʦʣʦ 10 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ (ʧʨʠ ɚἝ = 32.32Á), ʢʦʛʘʪʦ ʟʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ 
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ʜʦʩʪʠʛʘ ʜʦ ʦʢʦʣʦ 18 (ʦʢʦʣʦ 18 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ, ʩʲʩ ʩʢʦʨʦʩʪ VŜ = 49 km/s). 

ʇʦʪʦʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ 22 ʯ., ʢʦʛʘʪʦ ʥʝʛʦʚʠʷʪ ʨʘʜʠʘʥʪ ʚ ʩʲʟʚʝʟʜʠʝ-

ʪʦ ʃʠʨʘ ʩʝ ʠʟʜʠʛʘ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ, ʘ ʢ̡ ʤ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʪʦʡ ʝ ʚʝʯʝ 

ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. 

ʅʘ 21 ʘʧʨʠʣ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 17:55 ʯ. ʩ 95% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʧʦʯʪʠ ʧʲʣʥʘ) 

ʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʨʝʟ ʮʷʣʘʪʘ ʥʦʱ. ʅʘ 22 ʘʧʨʠʣ ʉʣʲʥʮʝʪʦ ʱʝ 

ʠʟʛʨʝʝ ʚ 06:34 ʯ. ʟʘ ʉʦʬʠʷ. 

ʄʝʪʝʦʨʥʠʷʪ ʧʦʪʦʢ ʃʠʨʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ ʦʢʦʣʦ 16 ʜʦ 25 ʘʧʨʠʣ. ʈʦʜʠʪʝʣʩʢʦʪʦ 

ʤʫ ʪʷʣʦ ʝ ʜʲʣʛʦʧʝʨʠʦʜʠʯʥʘʪʘ ʢʦʤʝʪʘ C/1861 G1 (Thatcher) /ʊʘʯʲʨ/, ʩ ʧʝʨʠʦʜ 

415 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʪʘʟʠ ʢʦʤʝʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ ʥʘ 3 

ʶʥʠ 1861 ʛ. 

 

 

ɽʪʘ-ɸʢʚʘʨʠʜʠ (ETA)  

ʊʦʟʠ ʧʦʪʦʢ ʝ ʘʢʪʠʚʝʥ ʦʪ 19 ʘʧʨʠʣ ʜʦ 28 ʤʘʡ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʥʘ 6 ʤʘʡ 

ʦʢʦʣʦ 00 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ (ʧʨʠ ɚἝ = 45.5Á). ʇʨʝʜʚʠʜ, ʯʝ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ, 

ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʨʘʜʠʘʥʪʘ, ʠʟʛʨʷʚʘ ʢʲʤ ʢʨʘʷ ʥʘ ʤʘʡʩʢʠʪʝ ʥʦʱʠ, ʥʘʙʣʜʁʝʥʠʷʪʘ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʩʲʱʦ ʪʦʛʘʚʘ. ʅʘ 6 ʤʘʡ ʨʘʜʠʘʥʪʲʪ ʝ ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ ɖ ʦʪ 

ɺʦʜʦʣʝʡ ʠ ʟʘ ʉʦʬʠʷ ʪʦʡ ʱʝ ʠʟʛʨʝʝ ʦʢʦʣʦ 03 ʯ. ʅʘ ʩʲʱʘʪʘ ʜʘʪʘ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ 

ʚ 05:09 ʯ. ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ, ʩʲʩ 6% ʦʩʚʝʪʝʥ ʜʠʩʢ ï ʠʟʪʲʥʷʚʘʱ ʩʲʨʧ ʧʨʝʜʠ 

ʥʦʚʦʣʫʥʠʝ. ʇʦʨʘʜʠ ʪʦʚʘ ʪʷ ʥʷʤʘ ʜʘ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʅʘ ʩʲʱʘʪʘ ʩʫʪʨʠʥ 

ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 06:14 ʯ., ʪʘʢʘ ʯʝ ʥʘʙʣʶʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 05 ʯ. 

ʇʦʪʦʢʲʪ ɖ-ɸʢʚʘʨʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʚ ʧʨʦʩʪ-

ʨʘʥʩʪʚʦʪʦ ʦʪ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ (1P/Halley), ʢʦʷʪʦ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ ʦʢʦʣʦ 

76 ʛʦʜʠʥʠ. ɿʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʧʦʪʦʢʘ ʧʨʠ ʥʝʛʦʚʠʷ ʤʘʢʩʠʤʫʤ ʝ ʤʝʞʜʫ 40 

ʠ 85 ï ʚʘʨʠʨʘʱʦ ʚ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ, ʥʦ ʨʝʘʣʥʦ ʦʪ ʥʘʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʦʢʦʣʦ 15 ï 30 ʙʲʨʟʠ ʙʝʣʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ (VÐ = 66 km/s), ʧʦʨʘ-

ʜʠ ʥʠʩʢʠʷʪ ʜʦ ʭʦʨʠʟʦʥʪʘ ʨʘʜʠʘʥʪ. 

 

 

ɸʨʠʝʪʠʜʠ (ARI) 

ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ ʦʢʦʣʦ 14 ʤʘʡ ʜʦ 24 ʶʥʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʥʘ 7 

ʶʥʠ (ʧʨʠ ɚἝ = 76.6Á). ʄʝʪʝʦʨʠ ʦʪ ʥʝʛʦ ʦʙʘʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʩʘʤʦ ʨʘʥʦ ʩʫʪ-

ʨʠʥ, ʚ ʢ̡ʩʠʷ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ ʦʪ ʠʟʛʨʝʚʘ ʥʘ ʨʘʜʠʘʥʪʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʆʚʝʥ (ʦʢʦʣʦ 

03:40 ʯ. ʟʘ ʉʦʬʠʷ) ʜʦ ʟʘʟʦʨʷʚʘʥʝ. ʅʘ 7 ʶʥʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 

05:49 ʯ., ʘ ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ ʱʝ ʩʘ ʚʲʟʤʦʞʥʠ ʜʦ ʦʢʦʣʦ 04:20 ʯ. ɿʝʥʠʪʥʦʪʦ 

ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ɸʨʠʝʪʠʜʠ ʝ ~30 (ʦʢʦʣʦ 30 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ, ʩʲʩ ʩʢʦʨʦʩʪ VŜ = 38 

km/s), ʥʦ ʧʨʝʜʚʠʜ ʥʠʩʢʠʷ ʜʦ ʭʦʨʠʟʦʥʪʘ ʥʝʛʦʚ ʨʘʜʠʘʥʪ ʠ ʢʨʘʪʢʦʪʦ ʚʲʟʤʦʞʥʦ ʚʨʝ-

ʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ, ʨʝʘʣʥʦ ʟʘʙʝʣʷʟʘʥʠʪʝ ʤʝʪʝʦʨʠ ʩʘ ʤʥʦʛʦ ʧʦ-ʤʘʣʢʦ. ʇʦʪʦʢʲʪ ʝ 

ʪʨʫʜʝʥ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʜʥʝʚʝʥ. ʅʘ 7 ʶʥʠ ʃʫʥʘʪʘ 
ʱʝ ʙʲʜʝ ʚ ʥʦʚʦʣʫʥʠʝ ʠ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʪʘ.  



38 

ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʧʦʪʦʢʘ ʥʝ ʝ ʫʩʪʘʥʦʚʝʥʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ. ʇʨʝʜʧʦʣʦʞʝ-

ʥʠʷʪʘ ʩʘ ʟʘ ʜʚʝ ʪʘʢʠʚʘ ï ʘʩʪʝʨʦʠʜʲʪ 1566 Icarus ʠʣʠ ʢʦʤʝʪʘʪʘ 96P/Machholz. 

 

 

ʖʥʩʢʠ ɹʦʦʪʠʜʠ (JBO)ʧ 

ʊʦʟʠ ʧʦʪʦʢ ʝ ʠʥʪʝʨʝʩʝʥ ʩ ʙʘʚʥʠʪʝ ʩʠ ʷʨʢʠ ʞʲʣʪʦ-ʦʨʘʥʞʝʚʠ ʤʝʪʝʦʨʠ. ɸʢʪʠ-

ʚʝʥ ʝ ʦʪ ʦʢʦʣʦ 22 ʶʥʠ ʜʦ 2 ʶʣʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʥʘ 27 ʶʥʠ (ʧʨʠ ɚἝ = 

95.7Á), ʥʦ ʧʨʠ ʃʫʥʘ ʦʢʦʣʦ 2 ʜʥʠ ʧʨʝʜʠ ʬʘʟʘ ʧʦʩʣʝʜʥʘ ʯʝʪʚʲʨʪ, ʢʦʝʪʦ ʱʝ ʟʘʪʨʫʜ-

ʥʷʚʘ ʚʠʟʫʘʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ. 

ɸʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ 

ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ ï ʦʪ ʩʘʤʦ ʥʷʢʦʣʢʦ, ʜʦ ʥʘʜ 100 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʅʦ ʜʦʨʠ ʧʨʠ 

ʥʠʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʥʝʛʦʚʠʪʝ ʷʨʢʠ ʠ ʙʘʚʥʠ ʤʝʪʝʦʨʠ ʩʝ ʬʦʪʦʛʨʘʬʠʨʘʪ ʧʦ-ʫʩʧʝʰʥʦ 

ʦʪ ʙʲʨʟʠʪʝ ʤʝʪʝʦʨʠ ʥʘ ʧʦʚʝʯʝʪʦ ʜʨʫʛʠ ʧʦʪʦʮʠ. ʖʥʩʢʠ ɹʦʦʪʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ 

ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʢʦʤʝʪʘʪʘ 7P/Pons-Winnecke, ʢʦʷʪʦ ʠʤʘ ʦʨʙʠʪʘ-

ʣʝʥ ʧʝʨʠʦʜ 6.4 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʪʘʟʠ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ 

ʥʘ 27 ʤʘʡ 2021 ʛ., ʘ ʩʣʝʜʚʘʱʠʷʪ ʥʝʠʥ ʧʝʨʠʭʝʣʠʡ ʱʝ ʙʲʜʝ ʥʘ 25 ʘʚʛʫʩʪ 2027 ʛ. 

 

  

ʖʞʥʠ ʜʝʣʪʘ-ɸʢʚʘʨʠʜʠ (SDA) ʠ ɸʣʬʘ-ʂʘʧʨʠʢʦʨʥʠʜʠ (CAP)  

ʊʦʚʘ ʩʘ ʜʚʘ ʤʝʪʝʦʨʥʠ ʧʦʪʦʢʘ ʩ ʙʣʠʟʢʠ ʨʘʜʠʘʥʪʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʩʲʦʪʚʝʪʥʦ ʚ 

ʩʲʟʚʝʟʜʠʷʪʘ ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ. ʄʘʢʩʠʤʫʤʠʪʝ ʠʤ ʩʲʚʧʘʜʘʪ ï ʢʲʤ ʢʨʘʷ ʥʘ ʥʦʱʪʘ 

ʥʘ 30 ʩʨʝʫɦ 31 ʶʣʠ 2024 ʛ. (ʧʨʠ ɚἝ = 128Á ʠ ʟʘ ʜʚʘʪʘ). ʉʲʱʘʪʘ ʥʦ ɦʃʫʥʘʪʘ ʱʝ 

ʠʟʛʨʝʝ ʚ 01:07 ʯ. ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ ʩ 30% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʙʣʠʟʦ 

ʜʦ ʇʣʝʷʜʠʪʝ) ʠ ʥʷʤʘ ʜʘ ʟʘʪʨʫʜʥʷʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʠʟʫʘʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʄʝʪʝʦʨʠʪʝ ʥʘ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʩʘ ʩʨʝʜʥʦ ʙʲʨʟʠ (VŜ = 41 km/s), ʘ ʥʘ Ŭ-

ʂʘʧʨʠʢʦʨʥʠʜʠ ï ʙʘʚʥʠ ʠ ʞʲʣʪʝʥʠʢʘʚʠ (VŜ = 23 km/s), ʢʘʪʦ ʥʝʨʷʜʢʦ ʩʘ ʷʨʢʠ ʙʦ-

ʣʠʜʠ. ʊʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʘʡ-ʜʦʙʨʝ ʚʲʚ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʠʪʝ ʦʢʦʣʦ ʢʨʘʷ 

ʥʘ ʶʣʠ ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʘʚʛʫʩʪ. ʄʘʢʘʨ ʯʝ ʟʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʖʞʥʠ ŭ-

ɸʢʚʘʨʠʜʠ ʝ ʦʢʦʣʦ 25, ʘ ʥʘ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ ï ʦʢʦʣʦ 5, ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʭʥʠʪʝ ʤʘʢ-

ʩʠʤʫʤʠ ʦʪ ʛʝʦʛʨʘʬʩʢʠʪʝ ʰʠʨʠʥʠ ʥʘ ɹʲʣʛʘʨʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʩʘʤʦ ʦʢʦʣʦ 15 

ï 20 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ ʦʙʱʦ. ʇʨʠʯʠʥʘʪʘ ʝ ʚ ʪʝʭʥʠʪʝ ʥʠʩʢʠ ʜʦ ʭʦʨʠʟʦʥʪʘ ʨʘʜʠʘʥʪʠ. 

ʇʨʝʟ ʶʣʩʢʠʪʝ ʥʦʱʠ ʩʲʟʚʝʟʜʠʷʪʘ ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ ʩʘ ʚʠʜʠʤʠ ʥʠʩʢʦ ʥʘ ʶʛʦʠʟ-

ʪʦʢ ʚ ʧʦʣʫʥʦʱ ʠ ʥʠʩʢʦ ʥʘ ʶʛʦʟʘʧʘʜ ʩʫʪʨʠʥ ʧʨʝʜʠ ʨʘʟʩʲʤʚʘʥʝ. 

ʇʦʪʦʢʲʪ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 12 ʶʣʠ ʜʦ 23 ʘʚʛʫʩʪ. ʅʝʛʦʚʦʪʦ ʨʦ-

ʜʠʪʝʣʩʢʦ ʪʷʣʦ ʥʝ ʝ ʫʩʪʘʥʦʚʝʥʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ, ʥʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʝ ʢʦʤʝʪʘʪʘ 

96P/Machholz-1 (ʩʲʱʘʪʘ, ʢʦʷʪʦ ʚʝʨʦʷʪʥʦ ʧʦʨʘʞʜʘ ʠ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ɸʨʠʝʪʠʜʠ). 

ʊʘʟʠ ʢʦʤʝʪʘ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 5.3 ʛʦʜʠʥʠ ʠ ʟʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʧʨʝʤʠʥʘ ʧʨʝʟ 

ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ ʥʘ 31 ʷʥʫʘʨʠ 2023 ʛ. ʉʣʝʜʚʘʱʠʷʪ ʥʝʠʥ ʧʝʨʠʭʝʣʠʡ ʱʝ ʙʲʜʝ ʥʘ 12 

ʤʘʡ 2028 ʛ. 

ʇʦʪʦʢʲʪ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 3 ʶʣʠ ʜʦ 15 ʘʚʛʫʩʪ ʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ 

ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʦʪ ʢʦʤʝʪʘʪʘ 45P/HondaïMrkosïPajduġ§kov§, ʩ ʦʨ-
ʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 5.25 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʪʘʟʠ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝ-



39 

ʣʠʷ ʩʠ ʥʘ 26 ʘʧʨʠʣ 2022 ʛ. ʉʣʝʜʚʘʱʠʷʪ ʥʝʠʥ ʧʝʨʠʭʝʣʠʡ ʱʝ ʙʲʜʝ ʥʘ 31 ʘʚʛʫʩʪ 

2027 ʛ. 

 

 

ʇʝʨʩʝʠʜʠ (PER) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʇʝʨʩʝʠʜʠ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʝ ʥʘ 12 ʘʚʛʫʩʪ 

ʦʪ ʦʢʦʣʦ 16 ʯ. ʜʦ 19 ʯ. ʪ.ʝ. ʧʨʝʟ ʜʝʥʷ ʟʘ ɹʲʣʛʘʨʠʷ (ʧʨʠ ɚἝ = 140.0Á ʜʦ 140.1Á). 

ɺʧ̡ʨʝʢʠ ʪʦʚʘ ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʚ ʥʦʱʠʪʝ ʥʘ 11 ʩʨʝʱʫ 12 ʠ ʥʘ 12 

ʩʨʝʱʫ 13 ʘʚʛʫʩʪ. ɺ ʧʲʨʚʘʪʘ ʦʪ ʪʷʭ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 23:24 ʯ. ʟʘ ʉʦʬʠʷ, ʩ 42% 

ʦʩʚʝʪʝʥ ʜʠʩʢ, ʩʣʝʜ ʢʦʝʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʙʲʜʘʪ ʜʦʙʨʠ. ɺ ʥʦʪɦʘ 

ʩʨʝʱʫ 13 ʘʚʛʫʩʪ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 23:50 ʯ. ʩ 52% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʬʘʟʘ ʧʲʨʚʘ 

ʯʝʪʚʲʨʪ) ʠ ʩʣʝʜ ʪʦʚʘ ʫʩʣʦʚʠʷʪʘ ʩʲʱʦ ʱʝ ʩʘ ʜʦʙʨʠ. 

ʇʝʨʩʝʠʜʠ ʝ ʠʥʪʝʥʟʠʚʝʥ ʧʦʪʦʢ ï ʩ ʦʢʦʣʦ 90-100 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʥʘ ʯʘʩ ʧʨʠ 

ʩʚʦʷ ʤʘʢʩʠʤʫʤ (VŜ = 59 km/s). ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʪʦʡ ʝ ʘʢʪʠʚʝʥ ʚ ʫʜʦʙʥʦ ʟʘ ʥʘʙ-

ʣʶʜʝʥʠʝ ʚʨʝʤʝ ï ʚ ʦʱʝ ʪʦʧʣʠʪʝ ʣʝʪʥʠ ʥʦʱʠ, ʤʥʦʛʦ ʣʶʙʦʧʠʪʥʠ ʭʦʨʘ ʦʪ ʉʝʚʝʨ-

ʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʘ ɿʝʤʷʪʘ ʧʨʦʷʚʷʚʘʪ ʠʥʪʝʨʝʩ ʢʲʤ ʥʝʛʦ. ʈʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʩʝ 

ʥʘʤʠʨʘ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ ɖ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ, ʢʦʝʪʦ ʚʝʜʥʘʛʘ ʩʣʝʜ 

ʩʚʝʯʝʨʷʚʘʥʝ ʝ ʚʠʜʠʤʦ ʥʠʩʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ, ʚ ʧʦʩʦʢʘ ʩʝʚʝʨ-ʩʝʚʝʨʦʠʟʪʦʢ. ɼʦ ʢʨʘʷ 

ʥʘ ʘʚʛʫʩʪʦʚʩʢʠʪʝ ʥʦʱʠ ʨʘʜʠʘʥʪʲʪ ʩʝ ʠʟʜʠʛʘ ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ, ʩ ʢʦʝʪʦ ʫʩ-

ʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʇʝʨʩʝʠʜʠ ʧʨʠʥʮʠʧʥʦ ʩʝ ʧʦʜʦʙʨʷʚʘʪ. ʅʘ 12 ʘʚʛʫʩʪ 

ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06:30 ʯ. ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ, ʘ ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶʜʝʥʠʷ ʱʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 05:15 ʯ.
 

ʇʦʪʦʢʲʪ ʇʝʨʩʝʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʢʦʤʝʪʘʪʘ 

109P/Swift-Tuttle (ʉʫʠʬʪ-ʊʲʪʣ). ʊʷ ʝ ʜʲʣʛʦʧʝʨʠʦʜʠʯʥʘ ʠ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʧʝʨʠ-

ʭʝʣʠʷ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʚʝʜʥʲʞ ʥʘ 133 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ 109P ʧʨʝʤʠʥʘ 

ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 11 ʜʝʢʝʤʚʨʠ 1992 ʛ. ʆʪ ʦʢʦʣʦ 17 ʶʣʠ ʜʦ 24 ʘʚʛʫʩʪ ʚʩʷʢʘ 

ʛʦʜʠʥʘ ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ ʪʝʟʠ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʙʝʟʣʫʥʥʠʪʝ ʥʦʱʠ 

ʧʨʝʟ ʩʲʱʠʷ ʧʝʨʠʦʜ ʤʦʞʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʧʦʚʠʰʝʥʘ ʤʝʪʝʦʨʥʘ ʘʢʪʠʚʥʦʩʪ. ɿʘ 

ʧʦʩʣʝʜʥʘʪʘ ʜʦʧʨʠʥʘʩʷ ʠ ʪʦʚʘ, ʯʝ ʧʦʪʦʢʲʪ ʇʝʨʩʝʠʜʠ ʩʝ ʟʘʩʪʲʧʚʘ ʧʦ ʚʨʝʤʝ ʩ ʦʧʠ-

ʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʦʪʦʮʠ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʠ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ, ʢʘʢʪʦ ʠ ʩ ʦʱʝ 

ʥ̫ʢʦʣʢʦ ʧʦ-ʩʣʘʙʠ ʧʦʪʦʢʘ. ʅʘ ʧʨʘʢʪʠʢʘ ʚʩʠʯʢʠ ʪʝ ʟʘʝʜʥʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʦʙʱʘʪʘ 

ʚʠʩʦʢʘ ʤʝʪʝʦʨʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʣʝʪʥʠʪʝ ʥʦʱʠ. 

 

 

ɼʨʘʢʦʥʠʜʠ (DRA) 

ʊʦʚʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʣʘʙ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ. ʅʝʛʦʚʠʷʪ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʱʝ 

ʙʲʜʝ ʥʘ 8 ʦʢʪʦʤʚʨʠ ʦʢʦʣʦ 16 ʯ. (ʧʨʠ ɚἝ = 195.4Á), ʧʨʠ ʃʫʥʘ ʟʘʣʷʟʚʘʱʘ ʚ 21:40 ʯ. 

ʟʘ ʉʦʬʠʷ, ʩ 30% ʦʩʚʝʪʝʥ ʜʠʩʢ.  

ɸʢʪʠʚʥʦʩʪʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʝ ʦʢʦʣʦ 5-10 ʙʘʚʥʠ ʦʨʘʥʞʝʚʠ ʤʝʪʝʦʨʘ 

ʟʘ ʯʘʩ (VŜ = 21 km/s). ʅʘ 9 ʦʢʪʦʤʚʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07:33 ʯ. ʟʘ ʉʦʬʠʷ, ʘ 

ʝʬʝʢʪʠʚʥʠ ʥʘʙʣ ʜʁʝʥʠʷ ʱʝ ʩʘ ʚʲʟʤʦʞʥʠ ʜʦ ʦʢʦʣʦ 06:20 ʯ. 
ʆʙʠʢʥʦʚʝʥʦ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʦʪʦʢʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ ʩʢʦʨʦʰʥʦ 

ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʢʦʤʝʪʘʪʘ 21P/Giacobini-Zinner ʧʨʝʟ ʥʝʡʥʠʷ ʧʝʨʠʭʝʣʠʡ (ʩ ʠʟʢʣʶ-
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ʯʝʥʠʝ ʥʘ ʧʦʩʣʝʜʥʠʷ ʧʲʪ). ʉʣʝʜʚʘʱʠʷʪ ʧʝʨʠʭʝʣʠʡ ʥʘ ʪʘʟʠ ʢʦʤʝʪʘ ʱʝ ʙʲʜʝ ʥʘ 25 

ʤʘʨʪ 2025 ʛ. ʇʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ɼʨʘʢʦʥʠʜʠ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʝʟ 2011 ʠ 

2012 ʛ. ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ ʤʝʪʝʦʨʥʠʪʝ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʦʪ 21P, ʚ ʢʨʘʪʢʠʷ ʧʝʨʠ-

ʦʜ ʦʪ 6 ʜʦ 10 ʦʢʪʦʤʚʨʠ, ʢʦʛʘʪʦ ʝ ʘʢʪʠʚʝʥ ʧʦʪʦʢʘ. 

 

 

ʆʨʠʦʥʠʜʠ (ORI) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʆʨʠʦʥʠʜʠ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʝ ʥʘ 21 ʦʢʪʦʤʚʨʠ (ʧʨʠ ɚἝ = 

208Á), ʥʦ ʧʨʠ ʚʩʝ ʦʱʝ ʷʨʢʘ ʃʫʥʘ ʩʣʝʜ ʧʲʣʥʦʣʫʥʠʝʪʦ ʥʘ 17 ʦʢʪʦʤʚʨʠ. ɸʢʪʠʚʥʦʩʪ-

ʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʝ ʦʢʦʣʦ 20 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʥʘ ʯʘʩ (VŜ = 66 km/s). ʇʦ-

ʪʦʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ ʠʟʛʨʝʚʘ ʥʘ ʥʝʛʦʚʠʷ ʨʘʜʠʘʥʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ 

ʆʨʠʦʥ ʦʢʦʣʦ 22:50 ʯ. ʟʘ ʉʦʬʠʷ. ʅʘ 21 ʦʢʪʦʤʚʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 

07:47 ʯ., ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʨʠʥʮʠʧʥʦ ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʚʲʟʤʦʞʥʠ ʜʦ ʦʢʦʣʦ 

06:40 ʯ. 

ʇʦʪʦʢʲʪ ʆʨʠʦʥʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ ʦʢʦʣʦ 2 ʦʢʪʦʤʚʨʠ ʜʦ 7 ʥʦʝʤʚʨʠ. ʊʦʡ, ʢʘʢʪʦ 

ʠ ʦʧʠʩʘʥʠʷʪ ʧʦ-ʛʦʨʝ ʧʦʪʦʢ ɖ-ɸʢʚʘʨʠʜʠ, ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ 

ʩʝ ʦʪ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ. ɿʝʤʷʪʘ ʧʨʝʤʠʥʘʚʘ ʜʚʘ ʧʲʪʠ ʛʦʜʠʰʥʦ ʧʨʝʟ ʪʷʭ ï ʧʨʝʟ 

ʧʨʦʣʝʪʪʘ ʠ ʧʨʝʟ ʝʩʝʥʪʘ. 

 

 

ʖʞʥʠ ʊʘʫʨʠʜʠ (STA) ʠ ʉʝʚʝʨʥʠ ʊʘʫʨʠʜʠ (NTA) 

ʊʦʚʘ ʩʘ ʜʚʘ ʩʣʘʙʠ ʤʝʪʝʦʨʥʠ ʧʦʪʦʢʘ, ʢʦʠʪʦ ʦʙʘʯʝ ʩʘ ʤʥʦʛʦ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ï

ʪʨʘʷʪ ʧʦʯʪʠ ʧʦ ʜʚʘ ʤʝʩʝʮʘ ʚʩʝʢʠ ʠ ʩʝ ʟʘʩʪʲʧʚʘʪ ʚʲʚ ʚʨʝʤʝʪʦ. ʖʞʥʠ ʊʘʫʨʠʜʠ ʩʘ 

ʘʢʪʠʚʥʠ ʦʪ ʦʢʦʣʦ 20 ʩʝʧʪʝʤʚʨʠ ʜʦ 20 ʥʦʝʤʚʨʠ, ʘ ʉʝʚʝʨʥʠ ʊʘʫʨʠʜʠ ï ʦʪ ʦʢʦʣʦ 20 

ʦʢʪʦʤʚʨʠ ʜʦ 10 ʜʝʢʝʤʚʨʠ.  

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʖʞʥʠ ʊʘʫʨʠʜʠ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʝ ʥʘ 5 ʥʦʝʤʚʨʠ (ʧʨʠ ɚἝ = 

223Á), ʩ ʘʢʪʠʚʥʦʩʪ ʦʢʦʣʦ 5 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʥʘ ʯʘʩ (VŜ = 27 km/s). ʅʘ 5 

ʥʦʝʤʚʨʠ ʚʝʯʝʨʪʘ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 19:29 ʯ. ʟʘ ʉʦʬʠʷ ʩ̡ ʩ 16% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ 

ʥʷʤʘ ʜʘ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ.  

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʉʝʚʝʨʥʠ ʊʘʫʨʠʜʠ ʱʝ ʙʲʜʝ ʥʘ 12 ʥʦʝʤʚʨʠ (ʧʨʠ ɚἝ = 230Á), ʩ 

ʘʢʪʠʚʥʦʩʪ ʩʲʱʦ ʦʢʦʣʦ 5 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʥʘ ʯʘʩ (VŜ = 29 km/s). ʅʘ ʩʲʱʘʪʘ 

ʜʘʪʘ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 15:09 ʯ. ʩ 86% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝ-

ʥʠʷʪʘ. 

ɼʚʘʪʘ ʨʘʜʠʘʥʪʘ ʩʘ ʚʠʜʠʤʦ ʙʣʠʟʢʠ ʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ɺ ʥʘʯʘ-

ʣʦʪʦ ʥʘ ʥʦʝʤʚʨʠʡʩʢʠʪʝ ʥʦʱʠ ʪʝ ʩʘ ʥʠʩʢʦ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʠ ʩʝ 

ʠʟʜʠʛʘʪ ʚ ʥʝʙʝʪʦ ʜʦ ʦʢʦʣʦ 03:30 ʯ., ʩ ʢʦʝʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʥʦ 

ʩʝ ʧʦʜʦʙʨʷʚʘʪ. 

ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʖʞʥʠ ʊʘʫʨʠʜʠ ʝ ʢʦʤʝʪʘʪʘ 2P/Encke, ʢʦʷʪʦ ʠʤʘ ʢʲʩ 

ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ ʦʪ 3.3 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʪʷ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ 

ʥʘ 22 ʦʢʪʦʤʚʨʠ 2023 ʛ. ʉʣʝʜʚʘʱʠʷʪ ʥʝʠʥ ʧʝʨʠʭʝʣʠʡ ʱʝ ʙʲʜʝ ʥʘ 9 ʬʝʚʨʫʘʨʠ 2027 

ʛ. ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʉʝʚʝʨʥʠ ʊʘʫʨʠʜʠ ʝ ʘʩʪʝʨʦʠʜʲʪ 2004 TG10, ʟʘ ʢʦʡʪʦ ʩʝ 
ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʝ ʦʪʣʦʤʢʘ ʦʪ ʢʦʤʝʪʘʪʘ 2P/Encke. ʅʝʛʦʚʠʷʪ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ ʝ 

ʤʥʦʛʦ ʙʣʠʟʲʢ ʜʦ ʪʦʟʠ ʥʘ Encke ï 3.34 ʛʦʜʠʥʠ. 
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ʃʝʦʥʠʜʠ (LEO) 

ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ 6 ʜʦ 30 ʥʦʝʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʥʘ 17 ʥʦʝʤʚʨʠ 

ʦʢʦʣʦ 06 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ (ʧʨʠ ɚἝ = 235.27Á). ɺ ʥʦʱʪʘ ʥʘ 16 ʩʨʝʱʫ 17 ʥʦʝʤʚ-

ʨʠ ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ, ʢʦʡʪʦ ʝ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ ɕ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ʃʲʚ, 

ʱʝ ʠʟʛʨʝʝ ʦʢʦʣʦ 23:30 ʯ. ʟʘ ʉʦʬʠʷ, ʥʦ ʧʲʣʥʘʪʘ ʃʫʥʘ ʩʠʣʥʦ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙ-

ʣʶʜʝʥʠʷʪʘ. ʅʘ 17 ʥʦʝʤʚʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07:21 ʯ. ʟʘ ʉʦʬʠʷ, ʘ ʚʠʟʫʘʣʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʥʦ ʱʝ ʩʘ ʚʲʟʤʦʞʥʠ ʜʦ ʦʢʦʣʦ 06:15 ʯ., ʪ.ʝ. ʜʦ ʚʨʝʤʝʪʦ ʥʘ 

ʤʘʢʩʠʤʫʤʘ. 

ʇʨʠʥʮʠʧʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʥʘ ʃʝʦʥʠʜʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʦʢʦʣʦ 

15 ʙʲʨʟʠ ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ (VŜ = 71 km/s). ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ 

ʧʦʪʦʢʘ ʝ ʢʦʤʝʪʘʪʘ 55P/Tempel-Tuttle (ʊʝʤʧʲʣ-ʊʲʪʣ), ʠʤʘʱʘ ʧʝʨʠʦʜ ʦʢʦʣʦ 33 

ʛʦʜʠʥʠ. ɿʘʪʦʚʘ ʧʨʝʟ ʩʲʱʠʷ ʧʝʨʠʦʜ ʃʝʦʥʠʜʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʚ ʚʠʜ ʥʘ ʤʝʪʝʦʨʥʠ 

ʜʲʞʜʦʚʝ. ʇʦʩʣʝʜʥʠʷʪ ʪʘʢʲʚ ʙʝ ʧʨʝʟ 2002 ʛ., ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ ʦʢʦʣʦ 3500 ʤʝʪʝʦʨʘ 

ʟʘ ʯʘʩ. 

 

 

ɻʝʤʠʥʠʜʠ (GEM) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʪʦʟʠ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʟʘ 2024 ʛ. ʱʝ ʙʲʜʝ ʥʘ 14 ʜʝʢʝʤʚʨʠ 

ʦʢʦʣʦ 03 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ (ʧʨʠ ɚἝ = 262.2Á). ɺ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʫʤʘ ʥʝʛʦʚʘ-

ʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʥʘʜ 120 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ (VŜ = 35 km/s). ʅʘ 13 ʜʝʢʝʤ-

ʚʨʠ ʦʙʘʯʝ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 14:58 ʯ. ʟʘ ʉʦʬʠʷ, ʩ 96% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʧʦʯʪʠ 

ʧʲʣʥʘ) ʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʜʦ ʥʝʡʥʠʷ ʟʘʣʝʟ ʥʘ 14 ʜʝʢʝʤʚʨʠ ʚ 

06:56 ʯ. ʅʘ ʩʲʱʘʪʘ ʩʫʪʨʠʥ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07:49 ʯ. ʟʘ ʉʦʬʠʷ. 

ʈʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟʥʘʮʠ, ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ 

ʂʘʩʪʦʨ (Ŭ Gem). ʆʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʜʝʢʝʤʚʨʠ ʪʦʡ ʩʝ ʠʟʜʠʛʘ ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʚ ʥʝʙʝ-

ʪʦ ʜʦ ʦʢʦʣʦ 02
 
ʯ., ʘ ʩ ʪʦʚʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʩʝ ʧʦʜʦʙʨʷʚʘʪ, ʥʦ ʥʝ ʠ ʧʨʠ 

ʩ̡ʧʲʪʩʪʚʘʱʦ ʧʲʣʥʦʣʫʥʠʝ.  

ɻʝʤʠʥʠʜʠ ʝ ʪʨʝʪʠʷʪ ʠ ʧʦʩʣʝʜʝʥ ʦʪ ʥʘʡ-ʘʢʪʠʚʥʠʪʝ ʤʝʪʝʦʨʥʠ ʧʦʪʦʮʠ ʧʨʝʟ ʛʦ-

ʜʠʥʘʪʘ ï ʩʣʝʜ ʂʚʘʜʨʘʥʪʠʜʠ ʠ ʇʝʨʩʝʠʜʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʦʪ ʦʢʦʣʦ 4 ʜʦ 17 ʜʝʢʝʤʚ-

ʨʠ, ʢʦʛʘʪʦ ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʦʪ ʘʩʪʝʨʦʠʜʘ 3200 

ʌʘʝʪʦʥ. ʊʦʟʠ ʘʩʪʝʨʦʠʜ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 523.6 ʜʥʠ.  

 

 

ʋʨʩʠʜʠ (URS) 

ʊʦʟʠ ʧʦʩʣʝʜʝʥ ʟʘ ʛʦʜʠʥʘʪʘ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʘʢʪʠʚʝʥ ʦʪ 17 ʜʦ 26 ʜʝʢʝʤʚʨʠ, 

ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2024 ʛ. ʥʘ 22 ʜʝʢʝʤʚʨʠ ʦʢʦʣʦ 12 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ (ʧʨʠ ɚἝ = 

270.7Á). ʊʦʛʘʚʘ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʦʢʦʣʦ 10 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ (VŜ 

= 33 km/s). 

ɺ ʥʦʱʪʘ ʥʘ 21 ʩʨʝʱʫ 22 ʜʝʢʝʤʚʨʠ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 23:26 ʯ. ʟʘ ʉʦʬʠʷ ʩʲʩ 

60% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʦʪʯʘʩʪʠ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ɺ ʥʦʱʪʘ ʥʘ 22 ʩʨʝʱʫ 
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23 ʜʝʢʝʤʚʨʠ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 00:28 ʯ. ʩ 50% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʬʘʟʘ ʧʦʩʣʝʜʥʘ 

ʯʝʪʚʲʨʪ) ʠ ʩʲʱʦ ʦʪʯʘʩʪʠ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʅʘ 22 ʜʝʢʝʤʚʨʠ ʉʣʲʥʮʝ-

ʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07:54 ʯ. ʟʘ ʉʦʬʠʷ, ʘ ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦ-

ʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 06:45 ʯ. 

ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʧʦʪʦʢʘ ʝ ʢʦʤʝʪʘʪʘ 8P/Tuttle (ʊʲʪʣ) ʩ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠ-

ʦʜ 13.6 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ ʪʷ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 27 ʘʚʛʫʩʪ 

2021 ʛ. 

 

 

 

ʅʷʢʦʠ ʧʦʥʷʪʠʷ ʠ ʧʨʝʧʦʨʲʢʠ, ʚʘʞʥʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝ-

ʦʨʥʠ ʧʦʪʦʮʠ 

ɺʘʞʥʘ ʠ ʪʨʘʜʠʮʠʦʥʥʘ ʧʨʝʧʦʨʲʢʘ ʢʲʤ ʞʝʣʘʝʱʠʪʝ ʜʘ ʧʨʦʚʝʞʜʘʪ ʤʝʪʝʦʨʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʝ ʜʘ ʠʟʙʝʨʘʪ ʤʷʩʪʦ, ʜʦʩʪʘʪʲʯʥʦ ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʥʦʱʥʠʪʝ ʩʚʝʪʣʠʥʠ ʥʘ 

ʛʨʘʜʦʚʝ, ʩʝʣʠʱʘ ʠ ʧʨʦʤʠʰʣʝʥʠ ʨʘʡʦʥʠ. ʅʘʡ-ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʧʨʝʜʣʘʛʘʪ ʚʠʩʦʢʦʧ-

ʣʘʥʠʥʩʢʠ ʤʝʩʪʥʦʩʪʠ ʚ ʷʩʥʠ ʠ ʙʝʟʣʫʥʥʠ ʥʦʱʠ. 

ʄʝʪʝʦʨʥʠʪʝ ʥʘʙʣʶʜʘʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʜʚʝ ʚʘʞʥʠ ʧʦʥʷʪʠʷ ï 

ʢʘʢʚʦ ʦʟʥʘʯʘʚʘ ʨʘʜʠʘʥʪ ʥʘ ʤʝʪʝʦʨʥʠ ̫ʧʦʪʦʢ ʠ ʟʝʥʠʪʥʦ ʯʘʩʦʚʦ ʯʠʩʣʦ (ZHR ). 

 

ʈʘʜʠʘʥʪʲʪ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʤʘʣʢʘ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ, ʩʧʨʷʤʦ ʢʦʷ-

ʪʦ ʠʟʛʣʝʞʜʘ, ʯʝ ʤʝʪʝʦʨʠʪʝ ʩʝ ʨʘʟʣʠʪʘʪ ʚʲʚ ʚʩʠʯʢʠ ʧʦʩʦʢʠ ʥʘʦʢʦʣʦ. ɸʢʦ ʥʘʙʣʶ-

ʜʘʚʘʤʝ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʠ ʚʥʠʤʘʪʝʣʥʦ ʥʘʥʘʩʷʤʝ ʚʲʨʭʫ ʟʚʝʟʜʥʘ ʢʘʨʪʘ 

ʪʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʟʘʙʝʣʷʟʘʥʠʪʝ ʤʝʪʝʦʨʠ, ʪʦ ʪʝʭʥʠʪʝ ʧʨʦʜʲʣʞʝʥʠʷ ʚ ʧʦʩʦʢʘ ʥʘʟʘʜ 

ï ʦʙʨʘʪʥʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʩʘʤʠʪʝ ʤʝʪʝʦʨʠ, ʱʝ ʩʝ ʧʨʝʩʝʢʘʪ ʚ ʨʘʜʠʘʥʪʘ. ʄʝʪʝ-

ʦʨʥʠʪʝ ʧʦʪʦʮʠ ʥʦʩʷʪ ʠʤʝʥʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʪʝʭʥʠʪʝ ʨʘʜʠ-

ʘʥʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʠʤ. ʅʘʧʨʠʤʝʨ ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʇʝʨʩʝʠʜʠ 

(PER) ʧʦ ʚʨʝʤʝ ʥʘ ʥʝʛʦʚʠʷ ʤʘʢʩʠʤʫʤ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ (Perseus). 

ʈʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ɻʝʤʠʥʠʜʠ (GEM) ʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟʥʘʮʠ (Gemini) ʠ ʪ.ʥ. 

ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ ʤʝʪʝʦʨʥʠʷʪ ʧʦʪʦʢ ʂʚʘʜʨʘʥʪʠʜʠ (QUA), ʥʘʨʝʯʝʥ ʥʘ ʚʝʯʝ ʥʝ-

ʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʩʲʟʚʝʟʜʠʝ ʂʚʘʜʨʘʥʪ (Quadrans Muralis), ʢʦʝʪʦ ʩʝ ʝ ʥʘʤʠʨʘʣʦ 

ʤʝʞʜʫ ʬʠʛʫʨʠʪʝ ʥʘ ɻʦʣʷʤʘʪʘ ʤʝʯʢʘ, ɺʦʣʦʚʘʨ, ʍʝʨʢʫʣʝʩ ʠ ɼʨʘʢʦʥ. 

ʅʘʙʣʶʜʘʪʝʣʠʪʝ ʦʙʘʯʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʠ ʤʠʩʣʷʪ, ʯʝ ʚʩʠʯʢʠ ʤʝʪʝʦʨʠ ʦʪ ʜʘʜʝʥ 

ʧʦʪʦʢ ʩʝ ʧʦʷʚʷʚʘʪ ʩʘʤʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ, ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʥʝʛʦʚʠʷ ʨʘʜʠʘʥʪ. ʇʨʠ 

ʦʨʛʘʥʠʟʠʨʘʥʠ ʛʨʫʧʦʚʠ ʥʘʙʣʶʜʝʥʠʷ ʝ ʦʙʠʯʘʡʥʘ ʧʨʘʢʪʠʢʘ ʥʘʙʣʶʜʘʪʝʣʠʪʝ ʜʘ ʩʷ-

ʜʘʪ ʩ ʛʨʲʙ ʝʜʠʥ ʢʲʤ ʜʨʫʛ, ʪʘʢʘ ʯʝ ʚʩʝʢʠ ʦʪ ʪʷʭ ʜʘ ʦʛʣʝʞʜʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ ʦʪ 

ʥʝʙʝʪʦ. ʊʘʢʘ ʮʷʣʘʪʘ ʛʨʫʧʘ ʱʝ ʤʦʞʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʚʩʝʢʠ ʤʝʪʝʦʨ, ʧʦʷʚʠʣ ʩʝ ʚ 

ʢʦʷʪʦ ʠ ʜʘ ʝ ʯʘʩʪ ʥʘ ʥʝʙʦʩʚʦʜʘ. 

 

ɿʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ (Zenithal Hourly Rate ï 

ZHR) ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʪ.ʝ. ʢʦʣʢʦ ʤʝʪʝʦʨʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʠʜʷʥʠ, 

ʦʙʠʢʥʦʚʝʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ, ʧʨʠʚʝʜʝʥʦ ʢʲʤ ʚʨʝʤʝ ʝʜʠʥ ʯʘʩ. ʅʘʧʨʠʤʝʨ 
ʘʢʦ ʟʘ 15 ʤʠʥʫʪʠ ʟʘʙʝʣʝʞʠʤ 10 ʤʝʪʝʦʨʘ, ʤʦʞʝʤ ʜʘ ʢʘʞʝʤ, ʯʝ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʧʦʪʦʢʘ ʝ ʦʢʦʣʦ 40 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɸʢʪʠʚʥʦʩʪʪʘ ʫʢʘʟʘʥʘ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʢʘ-
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ʣʝʥʜʘʨʠ ʯʨʝʟ ZHR ʦʙʘʯʝ ʙʠ ʙʠʣʘ ʨʝʘʣʥʘ ʩʘʤʦ ʧʨʠ ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝ-

ʥʠʝ ï ʚ ʤʥʦʛʦ ʷʩʥʘ ʠ ʙʝʟʣʫʥʥʘ ʥʦʱ, ʘʢʦ ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʝ ʚ ʟʝʥʠʪʘ, ʘʢʦ ʦʪʙ-

ʨʦʷʚʘʤʝ ʚʩʠʯʢʠ ʧʦʷʚʠʣʠ ʩʝ ʤʝʪʝʦʨʠ ʧʦ ʮʝʣʠʷ ʥʝʙʦʩʚʦʜ (ʢʦʝʪʦ ʥʝ ʝ ʚʲʚ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʘʤ ʥʘʙʣʶʜʘʪʝʣ) ʠ ʧʨ. ʊʘʢʠʚʘ ʫʩʣʦʚʠʷ ʥʘ ʧʨʘʢʪʠʢʘ ʨʷʜʢʦ ʩʘ 

ʥʘʣʠʮʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʨʝʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʝʪʝʦʨʥʠʪʝ ʧʦʪʦʮʠ ʝ 

ʧʦ-ʥʠʩʢʘ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ZHR, ʜʘʚʘʥʠ ʟʘ ʪʷʭ. ʆʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʝ ʥʘ ʢʘʢʚʘ 

ʚʠʩʦʯʠʥʘ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʩʝ ʥʘʤʠʨʘ ʨʘʜʠʘʥʪʲʪ ʥʘ ʜʘʜʝʥ ʧʦʪʦʢ, ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʙ-

ʣʶʜʝʥʠʝʪʦ. ɸʢʦ ʨʘʜʠʘʥʪʲʪ ʝ ʧʦʜ ʭʦʨʠʟʦʥʪʘ ï ʦʱʝ ʥʝʠʟʛʨʷʣ ʠʣʠ ʚʝʯʝ ʟʘʣʷʟʲʣ, 

ʤʝʪʝʦʨʠ ʦʪ ʪʦʟʠ ʧʦʪʦʢ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ. 

 

ɼʨʫʛ ʯʝʩʪʦ ʩʧʦʤʝʥʘʚʘʥ ʧʘʨʘʤʝʪʲʨ ʝ ʩʢʦʨʦʩʪʪʘ VÐ ʥʘ ʥʘʚʣʠʟʘʥʝ ʥʘ ʤʝʪʝʦʨ-

ʥʠʪʝ ʪʝʣʘ ʚ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ. ʊʷ ʟʘʚʠʩʠ ʦʪ ʧʦʩʦʢʘʪʘ, ʦʪ ʢʦʷʪʦ ʠʜʚʘʪ ʯʘʩʪʠʮʠʪʝ 

ʦʪ ʤʝʪʝʦʨʥʠʷ ʨʦʡ, ʧʨʝʢʦʩʷʚʘʥ ʦʪ ɿʝʤʷʪʘ. ɸʢʦ ʯʘʩʪʠʮʠʪʝ ʧʨʝʩʨʝʱʘʪ ʥʘʰʘʪʘ ʧʣʘ-

ʥʝʪʘ ʧʦ ʦʨʙʠʪʘʣʥʠʷ Ⱬ ʧʲʪ, ʪʦʛʘʚʘ ʣʦʛʠʯʥʦ VÐ ʝ ʚʠʩʦʢʘ ï ʦʢʦʣʦ 60 ï 70 km/s. ɸʢʦ 

ʦʙʘʯʝ ʪʝ ʟʘʩʪʠʛʘʪ ɿʝʤʷʪʘ, VÐ ʝ ʦʢʦʣʦ 20 km/s ʠʣʠ ʧʦ-ʥʠʩʢʘ. ʊʘʟʠ ʩʢʦʨʦʩʪ ʦʧʨʝ-

ʜʝʣʷ ʩʪʝʧʝʥʪʘ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ ʥʘ ʥʘʚʣʠʟʘʱʠʪʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʤʝʪʝʦʨʥʠ ʪʝʣʘ, ʘ 

ʦʪʪʘʤ ï ʠ ʮʚʝʪʘ ʥʘ ʪʷʭʥʦʪʦ ʩʚʝʪʝʥʝ, ʩʲʛʣʘʩʥʦ ʟʘʢʦʥʘ ʥʘ ɺʠʥ. ʅʘʧʨʠʤʝʨ ʙʘʚʥʠʪʝ 

ʤʝʪʝʦʨʠ ʩʘ ʯʝʨʚʝʥʠʢʘʚʦ-ʦʨʘʥʞʝʚʠ (ʧʦʪʦʮʠ ʢʘʪʦ ɼʨʘʢʦʥʠʜʠ, ʖʥʩʢʠ ɹʦʦʪʠʜʠ ʠ 

ʜʨ.). 

ʏʝʩʪʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʪʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʙʲʨʟʠʪʝ ʤʝʪʝʦʨʠ (ʃʝʦʥʠʜʠ, ʇʝʨʩʝʠʜʠ 

ʠ ʜʨ.) ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʝʣʝʥʠʢʘʚʦ ʩʚʝʪʝʥʝ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʚʲʟʙʫʜʝ-

ʥʠʷ ʘʪʦʤʝʥ ʢʠʩʣʦʨʦʜ ʚʲʚ ʚʠʩʦʢʠʪʝ ʨʘʟʨʝʜʝʥʠ ʩʣʦʝʚʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ. ʅʘ ʚʠʩʦ-

ʯʠʥʘ ʦʢʦʣʦ ʠ ʥʘʜ 120 km ʢʠʩʣʦʨʦʜʲʪ ʩʚʝʪʠ ʚ ʟʝʣʝʥʦ ï ʚ ʩʧʝʢʪʨʘʣʥʘ ʣʠʥʠʷ ʩ 

ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ = 557.7 nm. 

ʆʪ ʚʠʜʠʤʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʤʝʪʝʦʨʠʪʝ ʟʘʚʠʩʠ ʫʩʧʝʭʲʪ ʧʨʠ ʪʷʭʥʦʪʦ ʬʦʪʦʛʨʘʬʠ-

ʨʘʥʝ. ɸʢʦ ʚ ʧʦʣʝʪʦ ʥʘ ʬʦʪʦʦʙʝʢʪʠʚʘ ʧʨʝʤʠʥʝ ʙʲʨʟ ʠ ʩʣʘʙ ʤʝʪʝʦʨ, ʪʦʡ ʱʝ ʩʝ ʝʢʩ-

ʧʦʥʠʨʘ ʥʝʜʦʩʪʘʪʲʯʥʦ ʠ ʩʣʝʜ ʪʦʚʘ ʤʦʞʝ ʠʟʦʙʱʦ ʜʘ ʥʝ ʛʦ ʦʪʢʨʠʝʤ ʚ ʟʘʩʥʝʪʠʷ 

ʢʘʜʲʨ. ʀ ʦʙʨʘʪʥʦ ï ʙʘʚʥʠʪʝ ʤʝʪʝʦʨʠ ʩʝ ʬʦʪʦʛʨʘʬʠʨʘʪ ʤʥʦʛʦ ʧʦ-ʫʩʧʝʰʥʦ. 

 

 

 

 

 

 

 

ʆʯʘʢʚʘʥʦ ʠʟʙʫʭʚʘʥʝ ʥʘ T Corona Borealis 

ʇʨʝʟ 2024 ʛ. ʩʝ ʦʯʘʢʚʘ ʠʟʙʫʭʚʘʥʝ ʚ ʜʚʦʡʥʘʪʘ ʟʚʝʟʜʥʘ ʩʠʩʪʝʤʘ T Corona 

Borealis (T CrB) ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʝʚʝʨʥʘ ʢʦʨʦʥʘ, ʢʦʷʪʦ ʝ ʧʦʚʪʦʨʥʘ ʥʦʚʘ ï ʩ ʧʦʚʪʘ-

ʨʷʱʠ ʩʝ ʠʟʙʫʭʚʘʥʠʷ ʧʨʝʟ ʦʢʦʣʦ 80 ʛʦʜʠʥʠ. ɼʚʦʡʢʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʝʨʚʝʥ ʛʠʛʘʥʪ 

ʦʪ ʩʧʝʢʪʨʘʣʝʥ ʢʣʘʩ M4 ʠ ʦʪ ʙʷʣʦ ʜʞʫʜʞʝ, ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʛʠʛʘʥʪʘ ʥʘ 0.54 AU 

(ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʝʜʠʥʠʮʠ). ʏʨʝʟ ʤʦʱʥʘʪʘ ʩʠ ʛʨʘʚʠʪʘʮʠʷ ʙʷʣʦʪʦ ʜʞʫʜʞʝ ʦʪʥʝʤʘ 
ʚʝʱʝʩʪʚʦ ʦʪ ʯʝʨʚʝʥʠʷ ʛʠʛʘʥʪ, ʢʦʝʪʦ ʦʙʨʘʟʫʚʘ ʘʢʨʝʮʠʦʥʝʥ ʜʠʩʢ ʦʢʦʣʦ ʩʘʤʦʪʦ 

ʜʞʫʜʞʝ. ʅʦ ʯʘʩʪ ʦʪ ʚʝʱʝʩʪʚʦʪʦ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʜʞʫʜʞʝʪʦ, 
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ʚʧʣʲʪʥʷʚʘ ʩʝ, ʥʘʛʨʷʚʘ ʩʝ ʠ ʧʦʧʘʜʘ ʚʲʨʭʫ ʥʝʷ. ʊʦʚʘ ʧʦʨʘʞʜʘ ʤʦʱʝʥ ʪʝʨʤʦʷʜʨʝʥ 

ʚʟʨʠʚ, ʩʚʝʪʣʠʥʘʪʘ ʦʪ ʢʦʡʪʦ ʝ ʚʠʜʠʤʘ ʦʪ ʦʛʨʦʤʥʠ ʨʘʟʩʪʦʷʥʠʷ.  

ʆʯʘʢʚʘ ʩʝ ʧʨʠ ʩʚʦʝʪʦ ʠʟʙʫʭʚʘʥʝ T CrB ʜʘ ʜʦʩʪʠʛʥʝ ʷʨʢʦʩʪ ʦʢʦʣʦ 2 mag ï 

ʢʦʣʢʦʪʦ ʩʨʝʜʥʦ ʷʨʢʘ ʟʚʝʟʜʘ ʟʘ ʥʝʚʲʦʨʲʞʝʥʦʪʦ ʦʢʦ. ʊʦʯʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʩʲʙʠʪʠʝ-

ʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʥʦʟʠʨʘ, ʥʦ ʩʝ ʦʯʘʢʚʘ ʪʦ ʜʘ ʩʝ ʩʣʫʯʠ ʚ ʠʥʪʝʨʚʘʣʘ ʦʪ ʬʝʚʨʫʘ-

ʨʠ ʜʦ ʘʚʛʫʩʪ. 
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ʄʦʤʝʥʪ ʦʪ ʯʘʩʪʠʯʥʦʪʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 28 ʦʢʪʦʤʚʨʠ 2023 ʛ., ʢʦʝʪʦ ʙʝ ʥʘʙʣʶʜʘʚʘʥʦ ʦʪ 
ɹʲʣʛʘʨʠʷ. ʇʦ ʚʨʝʤʝ ʥʘ ʥʝʛʦʚʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʚ 23:14 ʯ. ʣʫʥʥʠʷʪ ʜʠʩʢ ʥʘʚʣʝʟʝ ʩ ʙʣʠʟʦ 0.12 
ʩʚʦʠ ʜʠʘʤʝʪʲʨʘ ʚ ʟʝʤʥʘʪʘ ʩʷʥʢʘ. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ 
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ʄɸʂʉʀʄɸʃʅʀʊɽ ʃʋʅʆʉʊʆɽʅʀʗ 

ɼʦʨʠ ʭʦʨʘ ʥʝʟʘʧʦʟʥʘʪʠ ʩ ʘʩʪʨʦʥʦʤʠʷʪʘ ʟʘʙʝʣʷʟʚʘʪ, ʯʝ ʧʨʠ ʧʲʣʥʦʣʫʥʠʝ, 

ʩʣʫʯʚʘʱʦ ʩʝ ʦʢʦʣʦ ʥʘʯʘʣʦʪʦ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʪʦ ʣʷʪʦ, ʃʫʥʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʥʠʩʢʦ ʧʨʝʟ ʮʷʣʘʪʘ ʥʦʱ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʢʦʛʘʪʦ ʢʫʣʤʠʥʠʨʘ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ 

ʦʢʦʣʦ ʧʦʣʫʥʦʱ. ʀ ʦʙʨʘʪʥʦ ï ʧʨʠ ʧʲʣʥʦʣʫʥʠʝ ʙʣʠʟʢʦ ʜʦ ʥʘʯʘʣʦʪʦ ʥʘ ʘʩʪʨʦʥʦʤʠ-

ʯʝʩʢʘʪʘ ʟʠʤʘ, ʦʢʦʣʦ ʧʦʣʫʥʦʱ ʃʫʥʘʪʘ ʝ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʪʨʠ 

ʫʩʣʦʚʠʷ, ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʱʝ ʥʠ ʙʲʜʘʪ ʥʫʞʥʠ ʦʩʥʦʚʥʠ ʧʦʟʥʘʥʠʷ ʧʦ ʩʬʝ-

ʨʠʯʥʘ ʘʩʪʨʦʥʦʤʠʷ. ʇʲʨʚʦ ʥʝʢʘ ʜʘ ʩʠ ʧʨʠʧʦʤʥʠʤ, ʯʝ ʥʘʢʣʦʥʲʪ Ů ʥʘ ʟʝʤʥʘʪʘ ʦʩ 

ʩʧʨʷʤʦ ʥʦʨʤʘʣʘʪʘ ʥʘ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ ʝ 23Á 26ǋ 17.6ǌ (23.43822Á), ʚʘʣʠʜʥʦ 

ʢʲʤ ʶʥʠ 2024 ʛ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʲʛʲʣʲʪ ʤʝʞʜʫ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʠ ʝʢʣʠʧʪʠʢʘ-

ʪʘ ʝ ʩʲʱʦ ʨʘʚʝʥ ʥʘ Ů (ʬʠʛ. 1). ɺʪʦʨʘʪʘ ʧʨʠʯʠʥʘ ʝ ʬʘʢʪʲʪ, ʯʝ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʝ 

ʥʘʢʣʦʥʝʥʘ ʥʘ ʥʝʛʦʣʷʤ ʲʛʲʣ ʦʪ 5Á 9ǋ ʩʧʨʤ̫ʦ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʃʫʥʘʪʘ ʩʝ ʜʚʠʞʠ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʝʢʣʠʧʪʠʢʘʪʘ. ʆʙʠʢʥʦʚʝʥʦ ʜʚʘ ʧʲʪʠ ʚ ʤʝʩʝʮʘ 

ʃʫʥʘʪʘ ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ, ʢʘʪʦ ʩʣʠʟʘ ʶʞʥʦ ʦʪ ʥʝʷ ʧʨʝʟ ʪ.ʥʘʨ ʥʠʟʭʦʜʷʱ ʚʲʟʝʣ 

ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʘ ʦʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʧʦ-ʢʲʩʥʦ ʩʝ ʠʟʜʠʛʘ ʩʝʚʝʨʥʦ ʦʪ ʥʝʷ ʧʨʝʟ 

ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ. ʊʨʝʪʘʪʘ ʧʨʠʯʠʥʘ ʝ, ʯʝ ʦʢʦʣʦ ʜʘʪʘʪʘ ʥʘ ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ 

ʉʣʥ̡ʮʝʪʦ ʩʝ ʥʘʤʠʨʘ ʚ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ ï ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ʥʝʛʦ-

ʚʘʪʘ ʛʨʘʥʠʮʘ ʩ ɹʣʠʟʥʘʮʠ. ʊʘʤ ʝʢʣʠʧʪʠʢʘʪʘ ʩʝ ʠʟʜʠʛʘ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʥʝʙʝʩʥʠʷ 

ʝʢʚʘʪʦʨ ʠ ʟʘʪʦʚʘ ʝ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʧʨʠ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ɹʠʢ. 

ʅʦ ʧʨʠ ʧʲʣʥʦʣʫʥʠʝ, ʥʘʩʪʲʧʚʘʱʦ ʦʢʦʣʦ ʥʘʯʘʣʦʪʦ ʥʘ ʣʷʪʦʪʦ, ʃʫʥʘʪʘ ʩʝ ʥʘʤʠʨʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ï ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ. ʊʘʤ ʝʢʣʠʧ-

ʪʠʢʘʪʘ ʩʣʠʟʘ ʥʘʡ-ʥʠʩʢʦ ʧʦʜ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʠ ʟʘʪʦʚʘ ʝ ʥʘʡ-ʥʠʩʢʦ ʥʘʜ ʶʞʥʠʷ 

ʭʦʨʠʟʦʥʪ ʧʨʠ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʉʪʨʝʣʝʮ (ʥʘ 23Á 55ǋ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ɸʩʪʨʦʥʦ-

ʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ). 
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ʌʠʛ. 1. ɿʘ ʥʘʢʣʦʥʘ ʥʘ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʢʲʤ ʝʢʣʠʧʪʠʢʘʪʘ: N ʠ S ï ʩʝʚʝʨʝʥ ʠ ʶʞʝʥ ʧʦʣʶʩ ʥʘ 
ɿʝʤʷʪʘ. ʄʠʩʣʝʥʦʪʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʧʨʦʙʦʞʜʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʚ ʩʝʚʝʨʥʠʷ ʠ ʶʞ-
ʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ï ʩʲʦʪʚʝʪʥʦ NCP ʠ SCP (North/South Celestial Pole). ɻʣʝʜʘʥʘ ʦʪʢʲʤ ʩʝʚʝʨ-
ʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ, ɿʝʤʷʪʘ ʩʝ ʚʲʨʪʠ ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ. ʅʘʢʣʦʥʲʪ Ů 

ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʩʧʨʷʤʦ ʥʦʨʤʘʣʘʪʘ ʥʘ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ ʝ 23Á 26ǋ 17.6ǌ (ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ 
ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ ʥʘ 20 ʶʥʠ 2024 ʛ. ʚ 23:50 EEST). ʃʦʛʠʯʥʦ ʩʲʱʦ ʪʦʣʢʦʚʘ ʝ ʥʘʢʣʦʥʲʪ ʠ 
ʥʘ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʢʘʪʘ, ʢʘʪʦ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʝʛʦ ʠʤʘʤʝ ʨʝʜʫʚʘʥʝ ʥʘ ʛʦ-
ʜʠʰʥʠ ʩʝʟʦʥʠ. ʄʘʢʘʨ ʯʝ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ ʥʝ ʝ ʦʛʨʘʥʠʯʝʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʩʝ ʨʘʟʧ-
ʨʦʩʪʠʨʘ ʙʝʟʢʨʘʡʥʦ ʜʘʣʝʯ, ʟʘ ʥʝʡʥʘʪʘ ʥʦʨʤʘʣʘ ʤʦʞʝʤ ʜʘ ʩʠ ʤʠʩʣʠʤ ʢʘʪʦ ʟʘ ʦʩ ʥʘ ʝʢʣʠʧʪʠʢʘʪʘ, 
ʧʨʝʤʠʥʘʚʘʱʘ ʧʨʝʟ ʮʝʥʪʲʨʘ ʥʘ ɿʝʤʷʪʘ ʠ ʧʨʦʙʦʞʜʘʱʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʚ ʩʝʚʝʨʥʠʷ ʠ ʶʞʥʠʷ 
ʝʢʣʠʧʪʠʯʝʥ ʧʦʣʶʩ NEP ʠ SEP (North/South Ecliptical Pole). ʅʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʩʝ ʧʨʝʩʠʯʘ ʩ 
ʝʢʣʠʧʪʠʢʘʪʘ ʚ ʧʨʦʣʝʪʥʘʪʘ ʠ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʙʝʣʷʟʚʘʥʠ ʩ ɔ ʠ 

Ὠ  
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ʃʫʥʘʪʘ ʧʨʘʚʠ ʝʜʥʘ ʧʲʣʥʘ ʦʙʠʢʦʣʢʘ ʦʢʦʣʦ ɿʝʤʷʪʘ ʩʨʝʜʥʦ ʟʘ 27 ʜʝʥʦʥʦʱʠʷ, 7 

ʯʘʩʘ, 43 ʤʠʥʫʪʠ ʠ 11 ʩʝʢʫʥʜʠ (27.3217 ʜʥʠ) ï ʪ.ʥʘʨ. ʩʠʜʝʨʠʯʝʥ ʠʣʠ ʟʚʝʟʜʝʥ ʤʝ-

ʩʝʮ. ʅʘ ʥʷʢʘʢʚʘ ʜʘʪʘ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʃʫʥʘʪʘ ʧʨʝʤʠʥʘʚʘ ʧʦʢʨʘʡ ʪʦʯʢʘʪʘ ʥʘ 

ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ, ʢʦʷʪʦ ʠʤʘ ʨʝʢʪʘʩʮʝʥʟʠʷ ʪʦʯʥʦ 06
h
. 

ʆʢʦʣʦ 14 ʜʥʠ ʩʣʝʜ ʪʦʚʘ ʃʫʥʘʪʘ ʧʨʝʤʠʥʘʚʘ ʠ ʧʦʢʨʘʡ ʪʦʯʢʘʪʘ ʥʘ ʟʠʤʥʦʪʦ ʩʣʲʥ-

ʮʝʩʪʦʝʥʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ, ʢʦʷʪʦ ʝ ʥʘ ʨʝʢʪʘʩʮʝʥʟʠʷ ʪʦʯʥʦ 18
h
. ʊʦʚʘ ʦʟʥʘ-

ʯʘʚʘ, ʯʝ ʚʩʝʢʠ ʤʝʩʝʮ ʃʫʥʘʪʘ ʝ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʢʦʛʘʪʦ ʝ ʚ 

ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ɹʠʢ ï ʜʦ ʛʨʘʥʠʮʘʪʘ ʩ ɹʣʠʟʥʘʮʠ, ʘ ʦʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʧʦ-ʢʲʩʥʦ 

ʪʷ ʝ ʥʘʡ-ʥʠʩʢʦ ʧʦʜ ʝʢʚʘʪʦʨʘ, ʢʦʛʘʪʦ ʝ ʚ ʉʪʨʝʣʝʮ. ʈʘʟʙʠʨʘ ʩʝ ʥʝʚʠʥʘʛʠ ʢʦʛʘʪʦ 

ʃʫʥʘʪʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʉʪʨʝʣʝʮ, ʝ ʚʲʚ ʬʘʟʘ ʧʲʣʥʦʣʫʥʠʝ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʚ ʥʘʯʘ-

ʣʦʪʦ ʥʘ ʝʩʝʥʪʘ ʪʷ ʝ ʚ ʪʦʚʘ ʩʲʟʚʝʟʜʠʝ, ʱʝ ʙʲʜʝ ʚʲʚ ʬʘʟʘ ʧʲʨʚʘ ʯʝʪʚʲʨʪ, ʧʦʥʝʞʝ ʧʦ 

ʩʲʱʦʪʦ ʚʨʝʤʝ ʉʣʲʥʮʝʪʦ ʝ ʚ ɼʝʚʘ ʠ ʱʝ ʦʩʚʝʪʷʚʘ ʃʫʥʘʪʘ ʧʦʜ ʲʛʲʣ ~90Á ʩʧʨʷʤʦ 

ʧʦʩʦʢʘʪʘ, ʚ ʢʦʷʪʦ ʷ ʚʠʞʜʘʤʝ. ʇʨʝʟ 2024 ʛ. ʱʝ ʠʤʘ ʪʘʢʲʚ ʩʣʫʯʘʡ ʥʘ 11 ʩʝʧʪʝʤʚʨʠ 

ʚʝʯʝʨʪʘ. 

ʇʦ ʘʥʘʣʦʛʠʷ ʩ ʧʦʥʷʪʠʝʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʪʝʟʠ ʝʞʝʤʝʩʝʯʥʠ ʢʨʘʡʥʠ ʧʦʟʠʮʠʠ 

ʥʘ ʃʫʥʘʪʘ ʥʘʜ ʠ ʧʦʜ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʤʦʞʝʤ ʜʘ ʥʘʨʝʯʝʤ ʣʫʥʦʩʪʦʝʥʠʷ. ʅʘʡ-

ʯʝʩʪʦ ʚʲʚ ʚʩʝʢʠ ʤʝʩʝʮ ʠʤʘ ʧʦ ʝʜʥʦ ʩʝʚʝʨʥʦ ʠ ʝʜʥʦ ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ ï ʩʲʦʪʚʝʪʥʦ 

ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʚ ɹʠʢ ʠ ʚ ʉʪʨʝʣʝʮ. ʅʦ ʪʲʡ ʢʘʪʦ ʩʠʜʝʨʠʯʥʠʷʪ ʤʝʩʝʮ ʢʘʪʦ ʧʨʦ-

ʜʲʣʞʠʪʝʣʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʙʝʨʝ ʚʲʚ ʚʩʝʢʠ ʢʘʣʝʥʜʘʨʝʥ ʤʝʩʝʮ, ʜʦʨʠ ʠ ʚ ʥʘʡ-

ʢʲʩʠʷ ï ʬʝʚʨʫʘʨʠ, ʪʦ ʧʦʥʷʢʦʛʘ ʚ ʢʘʣʝʥʜʘʨʥʠʷ ʤʝʩʝʮ ʤʦʞʝ ʜʘ ʠʤʘ ʜʚʝ ʩʝʚʝʨʥʠ 

ʠʣʠ ʜʚʝ ʶʞʥʠ ʣʫʥʦʩʪʦʝʥʠʷ (ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʤʝʩʝʮʘ), ʪ.ʝ. ʦʙʱʦ ʪʨʠ. 

ʉʣʝʜ ʚʩʠʯʢʦ ʢʘʟʘʥʦ ʜʦʪʫʢ ʤʦʞʝʤ ʜʘ ʦʙʷʩʥʠʤ ʧʦ-ʢʨʘʪʢʦ ʬʝʥʦʤʝʥʘ ʩ ʥʠʩʢʠʪʝ 

ʧʲʣʥʦʣʫʥʠʷ ʦʢʦʣʦ ʥʘʯʘʣʦʪʦ ʥʘ ʣʷʪʦʪʦ, ʢʘʪʦ ʢʘʞʝʤ, ʯʝ ʧʨʝʟ ʶʥʠ ʠ ʶʣʠ ʜʘʪʠʪʝ ʥʘ 

ʧʲʣʥʦʣʫʥʠʷʪʘ ʩʘ ʙʣʠʟʢʠ ʜʦ ʪʝʟʠ ʥʘ ʶʞʥʠʪʝ ʣʫʥʦʩʪʦʝʥʠʷ. 

ʇʨʝʟ 2024 ʛ. ʥʘʡ-ʙʣʠʟʢʦʪʦ ʧʲʣʥʦʣʫʥʠʝ ʜʦ ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ ʱʝ ʙʲʜʝ ʥʘ 

22 ʶʥʠ ʚ 04:07 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ, ʢʘʪʦ ʪʘʟʠ ʜʘʪʘ ʝ ʤʥʦʛʦ ʙʣʠʟʢʘ ʜʦ ʩʘʤʦʪʦ 

ʩʣʲʥʮʝʩʪʦʝʥʝ, ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʥʘ 20 ʶʥʠ ʚ 23:50 ʯ. 

ɺ ʥʦʱʪʘ ʥʘ 21 ʩʨʝʱʫ 22 ʶʥʠ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʢʫʣʤʠʥʘʮʠʷ ʚ 01:22 ʯ., ʥʘ 

ʚʠʩʦʯʠʥʘ 18Á 08ǋ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʆʙʩʝʨʚʘʪʦʨʠʷʪʘ ʥʘ ʉʋ. 

ɺ ʥʷʢʦʣʢʦʪʦ ʥʦʱʠ ʧʨʝʜʠ ʠ ʩʣʝʜ ʪʝʟʠ ʜʘʪʠ, ʧʦʯʪʠ ʧʲʣʥʘʪʘ ʃʫʥʘ ʱʝ ʢʫʣʤʠʥʠʨʘ 

ʩʲʱʦ ʥʠʩʢʦ ʥʘ ʶʛ. 
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ʌʠʛ. 2. ʇʲʣʥʘʪʘ ʃʫʥʘ ʧʨʠ ʥʝʡʥʘʪʘ ʢʫʣʤʠʥʘʮʠʷ ʚ ʥʦʱʪʘ ʥʘ 21 ʩʨʝʱʫ 22 ʶʥʠ 2024 ʛ. ʚ 01:22 ʯ. 
ʟʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ. ʊʦʛʘʚʘ ʪʷ ʱʝ ʙʲʜʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ, ʥʘ ʚʠʩʦ-
ʯʠʥʘ ʩʘʤʦ 18Á 08ǋ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ  

ɼʦʩʝʛʘ ʫʤʠʰʣʝʥʦ ʥʝ ʢʦʤʝʥʪʠʨʘʭʤʝ ʥʷʢʦʠ ʦʪ ʧʦʜʨʦʙʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʩʧʦʤʝ-

ʥʘʭʤʝ ʧʨʠ ʦʙʷʩʥʝʥʠʝʪʦ ʥʘ ʚʪʦʨʘʪʘ ʧʨʠʯʠʥʘ, ʧʦʨʘʞʜʘʱʘ ʥʘʡ-ʶʞʥʠʪʝ ʧʲʣʥʦʣʫ-

ʥʠʷ ï ʪʦʚʘ, ʯʝ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʢʣʶʯʚʘ ʲʛʲʣ ʦʪ 5Á 9ǋ (5.15Á) ʩ ʝʢʣʠʧʪʠʯʥʘʪʘ 

ʨʘʚʥʠʥʘ. ʊʦʟʠ ʲʛʲʣ ʩʣʘʙʦ ʩʝ ʢʦʣʝʙʘʝ ʩ +/- 9ǋ ʦʢʦʣʦ ʧʦʩʦʯʝʥʘʪʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ, 

ʟʘ ʧʝʨʠʦʜ ʦʪ ʙʣʠʟʦ 173.3 ʜʥʠ ï ʧʦʣʦʚʠʥ ʜʨʘʢʦʥʠʯʥʘ ʛʦʜʠʥʘ. ʊʦʚʘ ʩʘ ʪ.ʥʘʨ. ʥʘ-

ʨʫʰʝʥʠʷ ʥʘ ʥʘʢʣʦʥʘ ȹ (Amplitude der Neigungsstºrung ȹ), ʥʦ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʩʪʘʪʠ-

ʷʪʘ ʱʝ ʧʨʝʥʝʙʨʝʛʚʘʤʝ ʤʘʣʢʠʷ ʝʬʝʢʪ ʦʪ ʪʝʟʠ ʢʦʣʝʙʘʥʠʷ. ʉʧʦʤʝʥʘʭʤʝ ʩʲʱʦ ʟʘ 

ʜʚʘʪʘ ʚʲʟʝʣʘ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ: ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ ʃʫʥʘʪʘ ʧʨʝʩʠʯʘ ʝʢ-

ʣʠʧʪʠʢʘʪʘ, ʠʟʜʠʛʘʡʢʠ ʩʝ ʩʝʚʝʨʥʦ ʦʪ ʥʝʷ, ʘ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἡ ʪʷ ʩʣʠʟʘ 

ʶʞʥʦ ʦʪ ʝʢʣʠʧʪʠʢʘʪʘ. ʊʦʟʠ ʮʠʢʲʣ ʩʝ ʠʟʚʲʨʰʚʘ ʟʘ ʚʨʝʤʝ ʝʜʠʥ ʜʨʘʢʦʥʠʯʝʥ ʤʝʩʝʮ 

(ʥʘʨʠʯʘʥ ʦʱʝ ʥʦʜʘʣʝʥ ʠʣʠ ʚʲʟʣʦʚ ʤʝʩʝʮ), ʢʦʡʪʦ ʪʨʘʝ ʩʨʝʜʥʦ 27 ʜʝʥʦʥʦʱʠʷ, 5 

ʯʘʩʘ, 5 ʤʠʥʫʪʠ ʠ 36 ʩʝʢʫʥʜʠ (27.21222 ʜʥʠ). ɼʨʘʢʦʥʠʯʥʠʷʪ ʤʝʩʝʮ ʝ ʤʘʣʢʦ ʧʦ-

ʢʨʘʪʲʢ ʦʪ ʩʠʜʝʨʠʯʥʠʷ, ʪʲʡ ʢʘʪʦ ʚʲʟʣʠʪʝ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʧʨʝʮʝʩʠʨʘʪ ʙʘʚʥʦ ʧʦ 

ʝʢʣʠʧʪʠʢʘʪʘ, ʩ ʧʝʨʠʦʜ ʦʢʦʣʦ 18.6 ʛʦʜʠʥʠ. ʃʫʥʘʪʘ ʦʙʠʢʘʣʷ ɿʝʤʷʪʘ ʚ ʧʦʩʦʢʘ ʦʪ 

ʟʘʧʘʜ ʢʲʤ ʠʟʪʦʢ, ʘ ʜʚʘʪʘ ʚʲʟʝʣʘ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʝ ʧʨʝʤʝʩʪʚʘʪ ʧʦ ʝʢʣʠʧʪʠʢʘʪʘ 

ʚ ʦʙʨʘʪʥʘ ʧʦʩʦʢʘ ï ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ. ʊʘʢʘ ʧʨʠ ʚʩʷʢʘ ʦʙʠʢʦʣʢʘ ʥʘ ʃʫʥʘʪʘ, ʚʲʟ-

ʭʦʜʷʱʠʷ ʚʲʟʝʣ ʷ Ăʧʨʝʩʨʝʱʘñ ʤʘʣʢʦ ʧʨʝʜʠ ʪʷ ʜʘ ʝ ʠʟʤʠʥʘʣʘ ʧʲʣʥʠʪʝ 360Á ʧʦ 

ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʦʪʯʠʪʘʥʠ ʦʪ ʧʦʟʠʮʠʷʪʘ ʥʘ ʩʲʱʠʷ ʚʲʟʝʣ ʦʪʧʨʝʜʠ ʤʝʩʝʮ. ʄʦʤʝʥʪʠ-
ʪʝ, ʚ ʢʦʠʪʦ ʃʫʥʘʪʘ ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ ʧʨʝʟ ʜʚʘʪʘ ʚʲʟʝʣʘ, ʥʘ ʙʘʟʘ ʥʘ ʢʦʠʪʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʨʘʢʦʥʠʯʥʠʷ ʤʝʩʝʮ, ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʟʘ ʛʣʝʜʥʘʪʘ 
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ʪʦʯʢʘ ʥʘ ʚʲʦʙʨʘʞʘʝʤ ʥʘʙʣʶʜʘʪʝʣ, ʥʘʤʠʨʘʱ ʩʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ɿʝʤʷʪʘ (ʛʝʦʮʝʥʪʨʠ-

ʯʝʥ ʥʘʙʣʶʜʘʪʝʣ).  

ʆʪ ʢʘʟʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʩʣʝʜʚʘ, ʯʝ ʚʝʜʥʲʞ ʥʘ ʚʩʝʢʠ 18.6 ʛʦʜʠʥʠ ʱʝ ʩʝ ʜʦʩʪʠʛʘ 

ʜʦ ʤʦʤʝʥʪ, ʚ ʢʦʡʪʦ ʚʲʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʱʝ ʩʲʚʧʘʜʥʝ ʩ ʧʨʦ-

ʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ, ʘ ʥʠʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἡ ï ʩ 

ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ ʚ ɼʝʚʘ (ʬʠʛ. 3-a). ɺ ʨʘʤʢʠʪʝ ʥʘ ʤʝʩʝʮ-ʜʚʘ 

ʦʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ, ʚʩʝʢʠ ʧʲʪ, ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʩʝ ʠʟʜʠʛʥʝ ʜʦ ʩʝʚʝʨʥʦ ʣʫʥʦʩʪʦʝʥʝ, 

ʚ ʥʝʡʥʘʪʘ ʜʝʢʣʠʥʘʮʠʷ ʱʝ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʩʧʦʤʝʥʘʪʠʪʝ 5.15Á ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʣʫʥ-

ʥʘʪʘ ʦʨʙʠʪʘ ʢʲʤ ʝʢʣʠʧʪʠʢʘʪʘ. ʊʦʚʘ ʱʝ ʜʦʚʝʜʝ ʜʦ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʚʲʟʤʦʞʥʦ ʠʟʜʠ-

ʛʘʥʝ ʥʘ ʃʫʥʘʪʘ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʧʨʠ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. 

ʆʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʩʣʝʜ ʪʦʚʘ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ ʠ ʧʘʢ ʧʦ ʩʲ-

ʱʘʪʘ ʧʨʠʯʠʥʘ ʱʝ ʥʘʙʣʶʜʘʚʘʤʝ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʚʲʟʤʦʞʥʦ ʥʝʡʥʦ ʩʥʠʞʘʚʘʥʝ ʜʦ 

ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʧʨʠ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʉʪʨʝʣʝʮ. ʊʝʟʠ ʝʢʩʪʨʝʤʥʠ ʚʠʜʠʤʠ ʧʦʟʠ-

ʮʠʠ ʥʘ ʃʫʥʘʪʘ ʩʝ ʥʘʨʠʯʘʪ ʤʘʢʩʠʤʘʣʥʦ ʩʝʚʝʨʥʦ ʠ ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ ʠʣʠ ʤʘʢʩʠ-

ʤʘʣʝʥ ʩʝʚʝʨʝʥ ʠ ʶʞʝʥ ʣʫʥʝʥ ʟʘʩʪʦʡ (Major Northern/Southern Lunar Standstill 

ʠʣʠ Maximum Lunistices). ɿʘ ʛʝʦʮʝʥʪʨʠʯʝʥ ʥʘʙʣʶʜʘʪʝʣ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ 

ʩʝʚʝʨʥʦ ʣʫʥʦʩʪʦʝʥʝ ʜʝʢʣʠʥʘʮʠʷʪʘ ʥʘ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ŭ = Ů + 5.15Á. ʅʦ ʢʘʢʪʦ 

ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ ʦʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʧʨʝʜʠ ʠʣʠ ʩʣʝʜ ʪʦʚʘ ʱʝ ʠʤʘʤʝ ʤʘʢʩʠʤʘʣʥʦ 

ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ ʠ ʪʦʛʘʚʘ ʣʫʥʥʘʪʘ ʜʝʢʣʠʥʘʮʠʷ ʱʝ ʩʪʘʥʝ ïŭ = Ů + 5.15Á. ʊʫʢ ŭ ʝ ʩ 

ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʟʘʱʦʪʦ ʪʦʛʘʚʘ ʃʫʥʘʪʘ ʝ ʶʞʥʦ ʦʪ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ. 

ʉʨʘʚʥʠʪʝʣʥʦ ʩʢʦʨʦ ʱʝ ʠʤʘʤʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʤʘʢʩʠʤʘʣʥʠ ʩʝ-

ʚʝʨʥʠ ʠ ʶʞʥʠ ʣʫʥʦʩʪʦʝʥʠʷ ï ʚ ʢʨʘʷ ʥʘ 2024 ʛ. ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2025 ʛ. ʅʘ 10 

ʷʥʫʘʨʠ 2025 ʛ. ʦʢʦʣʦ 07:30 ʯ. ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ ʟʘ ʛʝʦʮʝʥʪʨʠʯʝʥ ʥʘʙʣʶʜʘʪʝʣ ʣʫʥ-

ʥʘʪʘ ʦʨʙʠʪʘ ʱʝ ʙʲʜʝ ʩ ʦʨʠʝʥʪʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʱʝ ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ ʧʨʝʟ ʜʚʝ-

ʪʝ ʨʘʚʥʦʜʝʥʩʪʚʝʥʠ ʪʦʯʢʠ. ʇʦ-ʪʦʯʥʦ ʚʲʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʱʝ 

ʩʲʚʧʘʜʥʝ ʩ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ, ʘ ʥʠʟʭʦʜʷ-

ʱʠʷʪ ʚʲʟʝʣ ἡ ς ͫ  ͔͔ͫͤͤ͊ͭ͊ ͍͔͍͔ͪ͊ͤͦ͒ͤͫͭͤ͊ ͭͦ;͊͟ Ὠ ʚ ɼʝʚʘ.  

ʅʷʢʦʣʢʦ ʜʥʠ ʧʦ-ʨʘʥʦ ï ʥʘ 5 ʷʥʫʘʨʠ ʚ 21:45:30 ʯ. ʃʫʥʘʪʘ ʱʝ ʧʨʝʩʝʯʝ ʝʢʣʠʧ-

ʪʠʢʘʪʘ ʥʘʡ-ʙʣʠʟʦ ʜʦ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɘ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ 

ἠ ʥʘ ʦʨʙʠʪʘʪʘ ʩʠ, ʠʟʜʠʛʘʡʢʠ ʩʝ ʩʝʚʝʨʥʦ ʦʪ ʝʢʣʠʧʪʠʢʘʪʘ. ɺ ʧʦʩʦʯʝʥʠʷ ʤʦʤʝʥʪ 

ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʥʘ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ ɚ = 0Á 26ǋ 04ǌ, ʪ.ʝ. ʥʘ ʧʦ-ʤʘʣʢʦ ʦʪ 0.5Á ʦʪ 

ʨʘʚʥʦʜʝʥʩʪʚʝʥʘʪʘ ʪʦʯʢʘ ɔ. ʊʦʛʘʚʘ ʣʫʥʥʠʷʪ ʜʠʩʢ ʱʝ ʙʲʜʝ 37% ʦʩʚʝʪʝʥ ï ʝʜʠʥ ʜʝʥ 

ʧʨʝʜʠ ʬʘʟʘ ʧʲʨʚʘ ʯʝʪʚʲʨʪ. ʀ ʦʙʨʘʪʥʦ ï ʥʘ 19 ʷʥʫʘʨʠ 2025 ʛ. ʚ 03:48:00 ʯ. ʃʫʥʘʪʘ 

ʱʝ ʧʨʝʩʝʯʝ ʝʢʣʠʧʪʠʢʘʪʘ ʥʘʡ-ʙʣʠʟʦ ʜʦ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ ʧʨʝʟ 

ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἡ ͤ ͙͊ͦͪ͋ͭ͊ͭ͊ ͙ͫ, ʩʣʠʟʘʡʢʠ ʶʞʥʦ ʦʪ ʝʢʣʠʧʪʠʢʘʪʘ. ɺ ʧʦʩʦʯʝ-

ʥʠʷ ʤʦʤʝʥʪ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʥʘ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ ɚ = 179Á 07ǋ 39ǌ. ʊʦʛʘʚʘ 

ʥʝʡʥʠʷʪ ʜʠʩʢ ʱʝ ʙʲʜʝ 75% ʦʩʚʝʪʝʥʘ ï 5 ʜʥʠ ʩʣʝʜ ʧʲʣʥʦʣʫʥʠʝ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʦʢʦʣʦ ʜʘʪʠʪʝ ʥʘ ʧʲʣʥʦʣʫʥʠʷʪʘ ʚ ʢʨʘʷ ʥʘ 2024 ʠ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ 2025 ʛ., ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʚ ɹʠʢ ʠʣʠ ʚ ɹʣʠʟʥʘʮʠ, ʱʝ ʤʦʞʝʤ ʜʘ ʷ ʚʠ-

ʜʠʤ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ï ʥʘ ʦʢʦʣʦ 75.5Á. ʀ ʦʙʨʘʪʥʦ ï ʦʢʦʣʦ ʧʦʩ-

ʣʝʜʥʠʪʝ ʥʦʚʦʣʫʥʠʷ ʥʘ 2024 ʠ ʧʲʨʚʠʪʝ ʥʘ 2025 ʛ. (ʥʘʧʨʠʤʝʨ ʥʘ 30 ʜʝʢʝʤʚʨʠ) 

ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʥʝʚʠʜʠʤʘ ʚ ʉʪʨʝʣʝʮ ʠ ʱʝ ʢʫʣʤʠʥʠʨʘ ʩʘʤʦ ʥʘ 18Á ʥʘʜ ʶʞʥʠʷ 

ʭʦʨʠʟʦʥʪ. ʊʨʷʙʚʘ ʜʘ ʫʪʦʯʥʠʤ, ʯʝ ʪʝʟʠ ʚʠʩʦʯʠʥʠ ʩʘ ʧʨʝʩʤʝʪʥʘʪʠ ʪʦʧʦʮʝʥʪʨʠʯʥʦ 

ï ʟʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ, ʟʘʱʦʪʦ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ 
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ʤʷʩʪʦʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʲʨʟʘʥʠʷʪ ʩ ʥʝʷ ʧʘʨʘʣʘʢʩ ʥʘ ʃʫʥʘʪʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ 

ʧʨʝʥʝʙʨʝʛʚʘʪ. 

ʄʦʞʝʤ ʜʘ ʦʙʦʙʱʠʤ, ʯʝ ʧʨʝʟ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ 2024 ʛ. ʠ ʧʨʝʟ ʧʲʨʚʘʪʘ 

ʧʦʣʦʚʠʥʘ ʥʘ 2025, ʚʠʥʘʛʠ ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʩʲʟʚʝʟʜʠʷʪʘ ɹʠʢ ʠ 

ʉʪʨʝʣʝʮ (ʧʦ-ʪʦʯʥʦ ï ʢʦʛʘʪʦ ʝ ʥʘ ʨʝʢʪʘʩʮʝʥʟʠʷ 06
h
 ʠ 18

h
), ʪʷ ɦʝ ʙʲʜʝ ʚ ʧʦʟʠʮʠʠ 

ʤʥʦʛʦ ʙʣʠʟʢʠ ʜʦ ʤʘʢʩʠʤʘʣʥʦʪʦ ʩʝʚʝʨʥʦ, ʩʲʦʪʚʝʪʥʦ ʜʦ ʤʘʢʩʠʤʘʣʥʦʪʦ ʶʞʥʦ ʣʫ-

ʥʦʩʪʦʝʥʝ. ɺ ʪʝʟʠ ʤʦʤʝʥʪʠ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʨʘʟʣʠʯʥʠ ʬʘʟʠ: ʅʘʧʨʠʤʝʨ ʚ ʥʘʯʘʣʦ-

ʪʦ ʥʘ ʝʩʝʥʪʘ ʪʷ ʱʝ ʙʲʜʝ ʦʢʦʣʦ ʧʲʨʚʘ ʯʝʪʚʲʨʪ, ʢʦʛʘʪʦ ʝ ʚ ʉʪʨʝʣʝʮ, ʠ ʦʢʦʣʦ 

ʧʦʩʣʝʜʥʘ ʯʝʪʚʲʨʪ, ʢʦʛʘʪʦ ʝ ʚ ɹʠʢ ʠʣʠ ʚ ɹʣʠʟʥʘʮʠ. ʀ ʦʙʨʘʪʥʦ ï ʚ ʥʘʯʘʣʦʪʦ ʥʘ 

ʧʨʦʣʝʪʪʘ ʃʫʥʘʪʘ ʱʝ ʝ ʚʲʚ ʬʘʟʘ ʧʲʨʚʘ ʯʝʪʚʲʨʪ, ʢʦʛʘʪʦ ʝ ʚ ɹʠʢ, ʠ ʚ ʧʦʩʣʝʜʥʘ ʯʝʪ-

ʚʲʨʪ, ʢʦʛʘʪʦ ʝ ʚ ʉʪʨʝʣʝʮ. 

ʑʦʤ ʚʝʜʥʲʞ ʥʘ ʚʩʝʢʠ 18.6 ʛʦʜʠʥʠ ʚʲʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ, ʪʦ ʣʦʛʠʯʥʦ 9.3 ʛʦʜʠʥʠ ʧʦ-

ʢʲʩʥʦ ʪʦʡ ʱʝ ʧʨʝʤʠʥʝ ʠ ʧʨʝʟ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ ʚ ɼʝʚʘ (ʬʠʛ. 3-

b). ʊʦʛʘʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʝʩʝʮ-ʜʚʘ ʦʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʤʠʥʠ-

ʤʘʣʥʠ ʩʝʚʝʨʥʠ ʠ ʶʞʥʠ ʣʫʥʦʩʪʦʝʥʠʷ (ʤʠʥʠʤʘʣʥʠ ʠʣʠ ʥʘʡ-ʤʘʣʢʠ ʣʫʥʥʠ ʟʘʩʪʦʠ ï 

Minor Northern/Southern Lunar Standstills). ʊʦʛʘʚʘ ʟʘ ʛʝʦʮʝʥʪʨʠʯʝʥ ʥʘʙʣʶʜʘʪʝʣ, 

ʧʦ ʚʨʝʤʝ ʥʘ ʤʠʥʠʤʘʣʥʦʪʦ ʩʝʚʝʨʥʦ ʣʫʥʦʩʪʦʝʥʝ ʜʝʢʣʠʥʘʮʠʷʪʘ ʥʘ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ 

ŭ = Ů ï 5.15Á, ʘ ʦʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʧʨʝʜʠ ʠʣʠ ʩʣʝʜ ʪʦʚʘ ʱʝ ʠʤʘʤʝ ʤʠʥʠʤʘʣʥʦ 

ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ, ʧʨʠ ʢʦʝʪʦ ʜʝʢʣʠʥʘʮʠʷʪʘ ʱʝ ʙʲʜʝ ïŭ = Ů ï 5.15Á. ʂʘʟʘʥʦ ʥʘʢ-

ʨʘʪʢʦ, ʧʨʠ ʤʠʥʠʤʘʣʥʠʪʝ ʣʫʥʦʩʪʦʝʥʠʷ ʜʝʢʣʠʥʘʮʠʷʪʘ ʥʘ ʃʫʥʘʪʘ ʚʘʨʠʨʘ ʚ ʥʘʡ-

ʪʝʩʥʠ ʛʨʘʥʠʮʠ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʠʜʝʨʠʯʥʠʷ ʤʝʩʝʮ. ʊʘʢʦʚʘ ʷʚʣʝʥʠʝ ʱʝ ʥʘʙʣʶʜʘʚʘʤʝ 

ʧʨʝʟ ʤʘʡ ʠ ʶʥʠ 2034 ʛ. ʊʦʛʘʚʘ ʥʘ 27 ʤʘʡ ʃʫʥʘʪʘ ʱʝ ʧʨʝʩʝʯʝ ʝʢʣʠʧʪʠʢʘʪʘ ʥʘʡ-

ʙʣʠʟʦ ʜʦ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ ʚ ɼʝʚʘ, ʥʦ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʩʠ ʚʲʟʝʣ 

ἠ. ʅʘ 10 ʶʥʠ ï ʦʙʨʘʪʥʦ ï ʃʫʥʘʪʘ ʱʝ ʧʨʝʩʝʯʝ ʝʢʣʠʧʪʠʢʘʪʘ ʥʘʡ-ʙʣʠʟʦ ʜʦ ʧʨʦʣʝʪ-

ʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʚ ʈʠʙʠ, ʥʦ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʩʠ ʚʲʟʝʣ ἡ. 
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ʌʠʛ. 3. ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʢʘʪʘ ʧʨʝʟ ʧʝʨʠʦʜʠʪʝ ʩ ʤʘʢʩʠʤʘʣʥʠ ʠ 
ʤʠʥʠʤʘʣʥʠ ʣʫʥʦʩʪʦʝʥʠʷ, ʧʨʝʜʩʪʘʚʝʥʦ ʚ ʧʣʦʩʢʘ ʨʘʚʥʠʥʘ (ʟʚʝʟʜʥʘ ʢʘʨʪʘ). 
a) ʟʘ ʧʝʨʠʦʜ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʤʘʢʩʠʤʘʣʥʠ ʣʫʥʦʩʪʦʝʥʠʷ: 1 ï ʃʫʥʘ ʚ ʤʘʢʩʠʤʘʣʥʦ ʩʝʚʝʨʥʦ 
ʣʫʥʦʩʪʦʝʥʝ; 2 ï ʃʫʥʘ ʚ ʤʘʢʩʠʤʘʣʥʦ ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ. ʃʫʥʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʪʝʟʠ ʧʦʟʠʮʠʠ 

ʧʨʝʟ ʠʥʪʝʨʚʘʣ ʦʪ ʧʦʣʦʚʠʥ ʩʠʜʝʨʠʯʝʥ ʤʝʩʝʮ. ʅ̫ ʢʲʜʝ ʚ ʪʦʟʠ ʧʝʨʠʦʜ ʚʲʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἠ ʥʘ 
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ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʲʚʧʘʜʘ ʩ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ, ʘ ʥʠʟʭʦʜʷʱʠʷʪ ʚʲʟʝʣ ἡ ï ʩ 

ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ. 

b) ʟʘ ʧʝʨʠʦʜ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʤʠʥʠʤʘʣʥʠ ʣʫʥʦʩʪʦʝʥʠʷ: 3 ï ʃʫʥʘ ʚ ʤʠʥʠʤʘʣʥʦ ʩʝʚʝʨʥʦ 
ʣʫʥʦʩʪʦʝʥʝ; 4 ï ʃʫʥʘ ʚ ʤʠʥʠʤʘʣʥʦ ʶʞʥʦ ʣʫʥʦʩʪʦʝʥʝ. ʅʷʢʲʜʝ ʚ ʪʦʟʠ ʧʝʨʠʦʜ ʚʲʟʭʦʜʷɦ ʠʷʪ 

ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʲʚʧʘʜʘ ʩ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ, ʘ ʥʠʟʭʦʜʷʱʠʷʪ ἡ ï ʩ 

ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ɔ.  
ɼʚʘʪʘ ʩʣʫʯʘʷ a ʠ b ʩʝ ʨʝʜʫʚʘʪ ʧʨʝʟ ʠʥʪʝʨʚʘʣʠ ʦʪ ʦʢʦʣʦ 9.3 ʛʦʜʠʥʠ (ʧʦʜʨʦʙʥʦʩʪʠ ʚ ʪʝʢʩʪʘ) 
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ʃʋʅʅʀ ʄɽʉɽʎʀ, ʉɸʈʆʉ ʀ ʄɽʊʆʅʆɺ ʎʀʂʒʃ 

ʈʘʟʛʘʜʘʚʘʥʝʪʦ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʃʫʥʘʪʘ ʠ ʧʨʝʜʩʢʘʟʚʘʥʝʪʦ ʥʘ ʣʫʥʥʠʪʝ ʷʚʣʝ-

ʥʠʷ ʝ ʙʠʣʦ ʛʦʣʷʤʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ʜʨʝʚʥʠʪʝ ʘʩʪʨʦʥʦʤʠ. ʄʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, 

ʯʝ ʧʦʣʦʞʝʥʠʪʝ ʫʩʠʣʠʷ ʟʘ ʪʦʚʘ ʩʘ ʜʦʧʨʠʥʝʩʣʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʘʩʪʨʦʥʦʤʠʷʪʘ ʢʘʪʦ ʥʘʫʢʘ. ʇʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʟʥʘʥʠʷ ʠʤʘʣʦ ʠ ʛʦʣʷʤʦ 

ʧʨʘʢʪʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ï ʤʥʦʛʦ ʥʘʨʦʜʠ ʩʘ ʠʟʧʦʣʟʚʘʣʠ ʣʫʥʥʠ ʠʣʠ ʣʫʥʥʦ-ʩʣʲʥʯʝʚʠ 

ʢʘʣʝʥʜʘʨʠ, ʢʘʢʚʠʪʦ ʩʘ ʚ ʫʧʦʪʨʝʙʘ ʜʦʨʠ ʜʥʝʩ, ʥʘʡ-ʚʝʯʝ ʟʘ ʨʝʣʠʛʠʦʟʥʠ ʮʝʣʠ. 

ʃʫʥʘʪʘ ʠʟʚʲʨʰʚʘ ʩʣʦʞʥʠ ʜʚʠʞʝʥʠʷ ʦʢʦʣʦ ɿʝʤʷʪʘ ʠ ʟʘ ʜʘ ʛʠ ʨʘʟʙʝʨʝʤ ʧʦ-

ʜʝʪʘʡʣʥʦ, ʪʨʷʙʚʘ ʧʲʨʚʦ ʜʘ ʩʠ ʧʨʠʧʦʤʥʠʤ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʣʫʥʥʘʪʘ ʦʨ-

ʙʠʪʘ, ʢʘʢʪʦ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʥʷʢʦʣʢʦ ʚʠʜʘ ʣʫʥʥʠ ʤʝʩʝʮʠ: 

ʃʫʥʘʪʘ ʦʙʠʢʘʣʷ ʦʢʦʣʦ ɿʝʤʷʪʘ ʧʦ ʝʣʠʧʪʠʯʥʘ ʦʨʙʠʪʘ, ʢʘʪʦ ʝʜʥʘ ʦʙʠʢʦʣʢʘ ʩʝ 

ʠʟʚʲʨʰʚʘ ʩʨʝʜʥʦ ʟʘ 27 ʜʝʥʦʥʦʱʠʷ, 7 ʯʘʩʘ, 43 ʤʠʥʫʪʠ ʠ 11 ʩʝʢʫʥʜʠ (27.32166 

ʜʥʠ). ʊʦʟʠ ʧʝʨʠʦʜ ʩʝ ʥʘʨʠʯʘ ʩʠʜʝʨʠʯʝʥ (ʟʚʝʟʜʝʥ) ʤʝʩʝʮ, ʧʦʥʝʞʝ ʦʙʠʢʦʣʢʠʪʝ ʥʘ 

ʃʫʥʘʪʘ ʩʝ ʦʪʯʠʪʘʪ ʩʧʨʷʤʦ ʟʚʝʟʜʠʪʝ, ʥʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʚʲʦʙʨʘʞʘʝʤ ʥʘʙʣʶʜʘ-

ʪʝʣ, ʥʘʤʠʨʘʱ ʩʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ (ʛʝʦʮʝʥʪʨʠʯʝʥ ʥʘʙʣʶʜʘʪʝʣ). ɺʠʟʫ-

ʘʣʥʦ ʤʦʞʝʤ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʜʘ ʦʧʨʝʜʝʣʠʤ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʜʝʨʠʯʥʠʷ 

ʤʝʩʝʮ, ʢʘʪʦ ʦʪʯʝʪʝʤ ʚʨʝʤʝʪʦ, ʟʘ ʢʦʝʪʦ ʃʫʥʘʪʘ ʧʨʝʤʠʥʘʚʘ ʜʚʘ ʧʲʪʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʥʦ ʧʦʢʨʘʡ ʠʟʙʨʘʥʘ ʦʪ ʥʘʩ ʟʚʝʟʜʘ. ɿʘ ʦʨʠʝʥʪʠʨʠ ʤʦʛʘʪ ʜʘ ʥʠ ʧʦʩʣʫʞʘʪ ʥʘʧʨʠ-

ʤʝʨ ʟʚʝʟʜʘʪʘ ɸʣʜʝʙʘʨʘʥ ï Ŭ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ ʠʣʠ ʷʨʢʠʷʪ ʨʘʟʩʝʷʥ ʟʚʝʟʜʝʥ ʢʫʧ 

ʇʣʝʷʜʠ ʚ ʩʲɦ ʦʪʦ ʩʲʟʚʝʟʜʠʝ. 

ʃʫʥʘʪʘ ʝ 3.66 ʧʲʪʠ ʧʦ-ʤʘʣʢʘ ʧʦ ʜʠʘʤʝʪʲʨ ʦʪ ɿʝʤʷʪʘ. ʅʝʡʥʘʪʘ ʤʘʩʘ ʝ 
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 ʪʦʥʘ (0.0123 ʟʝʤʥʠ ʤʘʩʠ), ʢʦʝʪʦ ʟʥʘʯʠ, ʯʝ ʝ 81.3 ʧʲʪʠ ʧʦ-ʣʝʢʘ ʦʪ 

ɿʝʤʷʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʣʫʥʥʘʪʘ ʤʘʩʘ ʥʝ ʝ ʟʘ ʧʨʝʥʝʙʨʝʛʚʘʥʝ ï ʪʷ ʝ ʧʨʠʯʠʥʘ ʥʘʰʘʪʘ 

ʧʣʘʥʝʪʘ ʜʘ ʠʟʚʲʨʰʚʘ ʢʦʣʝʙʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʪʲʡ ʢʘʪʦ ɿʝʤʷʪʘ ʠ ʃʫʥʘʪʘ 

ʦʙʠʢʘʣʷʪ ʦʢʦʣʦ ʦʙʱʠʷ ʮʝʥʪʲʨ ʥʘ ʩʚʦʠʪʝ ʤʘʩʠ, ʥʘʨʝʯʝʥ ʙʘʨʠʮʝʥʪʲʨ. ʇʝʨʠʦʜʲʪ ʥʘ 

ʪʦʚʘ ʢʦʣʝʙʘʥʠʝ ʝ ʩʲʱʦ ʝʜʠʥ ʩʠʜʝʨʠʯʝʥ ʤʝʩʝʮ. ɹʘʨʠʮʝʥʪʲʨʲʪ ʩʝ ʥʘʤʠʨʘ ʥʘ ʨʘʟʩ-

ʪʦʷʥʠʝ ʦʢʦʣʦ 4700 km ʦʪ ʮʝʥʪʲʨʘ ʥʘ ɿʝʤʷʪʘ, ʪ.ʝ. ʥʘ ʜʲʣʙʦʯʠʥʘ ʦʢʦʣʦ 1650 km 

ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʢʘʪʦ ʩʧʨʷʤʦ ʟʝʤʥʠ ̫ʮʝʥʪʲʨ ʝ ʦʪʤʝʩʪʝʥ ʚ ʧʦʩʦʢʘ ʢʲʤ 

ʃʫʥʘʪʘ. 

ɺʲʧʨʝʢʠ ʯʝ ʦʪʨʘʟʷʚʘ ʧʝʨʠʦʜʘ ʥʘ ʦʙʠʢʘʣʷʥʝʪʦ ʥʘ ʃʫʥʘʪʘ, ʩʠʜʝʨʠʯʥʠʷʪ ʤʝʩʝʮ 

ʥʝ ʝ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷʪ ʦʪ ʥʷʢʦʣʢʦʪʦ ʚʠʜʘ ʣʫʥʥʠ ʤʝʩʝʮʠ. ʂʦʛʘʪʦ ʚ ʩʚʦʙʦʜʝʥ ʨʘʟ-

ʛʦʚʦʨ ʢʘʞʝʤ ʧʨʦʩʪʦ Ăʣʫʥʝʥ ʤʝʩʝʮñ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʜʨʘʟʙʠʨʘ ʪ.ʥʘʨ. ʩʠʥʦʜʠʯʝʥ 

ʤʝʩʝʮ ï ʠʥʪʝʨʚʘʣʲʪ ʚʨʝʤʝ ʤʝʞʜʫ ʜʚʝ ʝʜʥʦʠʤʝʥʥʠ ʣʫʥʥʠ ʬʘʟʠ, ʥʘʧʨʠʤʝʨ ʦʪ ʥʦ-

ʚʦʣʫʥʠʝ ï ʜʦ ʩʣʝʜʚʘʱʦʪʦ ʥʦʚʦʣʫʥʠʝ. ʊʦʡ ʪʨʘʝ ʩʨʝʜʥʦ 29 ʜʝʥʦʥʦʱʠʷ, 12 ʯʘʩʘ, 44 

ʤʠʥʫʪʠ ʠ 3 ʩʝʢʫʥʜʠ (29.53059 ʜʥʠ). ʉʠʥʦʜʠʯʥʠʷʪ ʤʝʩʝʮ ʝ ʧʦ-ʜʲʣ̡ʛ ʦʪ ʩʠʜʝʨʠʯ-

ʥʠʷ ʩ ʦʢʦʣʦ 2.2 ʜʝʥʦʥʦʱʠʷ, ʪʲʡ ʢʘʪʦ ʃʫʥʘʪʘ ʦʙʠʢʘʣʷ ʦʢʦʣʦ ɿʝʤʷʪʘ ʚ ʩʲʱʘʪʘ 

ʧʦʩʦʢʘ, ʚ ʢʦʷʪʦ ʠ ɿʝʤʷʪʘ ʦʙʠʢʘʣʷ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. ʇʨʝʜʚʠʜ ʝʬʝʢʪʘ ʦʪ ʜʚʝʪʝ 

ʜʚʠʞʝʥʠʷ, ʨʘʟʛʣʝʞʜʘʥʠ ʟʘʝʜʥʦ, ʩʣʝʜ ʚʨʝʤʝ ʝʜʠʥ ʩʠʜʝʨʠʯʝʥ ʤʝʩʝʮ ʧʣʶʩ ʦʱʝ 2.2 

ʜʥʠ, ʟʘ ʥʘʩ ʃʫʥʘʪʘ ʩʝ ʦʢʘʟʚʘ ʦʩʚʝʪʝʥʘ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ, ʢʘʢʪʦ ʝ ʙʠʣʘ ʦʩʚʝʪʝʥʘ 

ʧʨʝʜʠ ʝʜʠʥ ʩʠʥʦʜʠʯʝʥ ʤʝʩʝʮ, ʪ.ʝ. ʚ ʩʲʱʘʪʘ ʬʘʟʘ (ʬʠʛ. 1). 

ʉʠʥʦʜʠʯʥʠʷʪ ʤʝʩʝʮ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʣʫʥʥʠʪʝ ʢʘʣʝʥʜʘʨʠ, ʪʲʡ ʢʘʪʦ ʥʝʛʦʚʘʪʘ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʯʨʝʟ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʝʜʥʘ ʪʨʦʧʠʯʥʘ 



55 

(ʩʣʲʥʯʝʚʘ) ʛʦʜʠʥʘ ʩʝ ʩʲʜʲʨʞʘʪ ʩʨʝʜʥʦ 12.37 ʩʠʥʦʜʠʯʥʠ ʤʝʩʝʮʘ, ʪ.ʝ. ʥʝ ʮʷʣʦ ʯʠʩ-

ʣʦ. 

 

 

ʌʠʛ. 1. ɿʘ ʨʘʟʣʠʢʘʪʘ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʜʝʨʠʯʥʠʷ ʠ ʩʠʥʦʜʠʯʥʠʷ ʤʝʩʝʮ (ʩʠʥʦʜʠʯʥʦ 

ʜʚʠʞʝʥʠʝ): ʀʟʙʠʨʘʤʝ ʝʜʥʦ ʥʦʚʦʣʫʥʠʝ ʟʘ ʥʘʯʘʣʝʥ ʤʦʤʝʥʪ, ʢʦʛʘʪʦ ɿʝʤʷʪʘ ʝ ʚ ʧʦʟʠʮʠʷ 1 ʧʦ 
ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʘ ʃʫʥʘʪʘ ʝ ʤʝʞʜʫ ʥʝʷ ʠ ʉʣʲʥʮʝʪʦ ï ʚ ʧʦʟʠʮʠʷ a (ʪʫʢ ʧʨʝʥʝʙʨʝʛʚʘʤʝ ʥʘʢʣʦʥʘ ʥʘ 
ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ). ʉʣʝʜ 27.3 ʜʝʥʦʥʦʱʠʷ (1 ʩʠʜʝʨʠʯʝʥ ʤʝʩʝʮ) ɿʝʤʷʪʘ ʜʦʩʪʠʛʘ ʧʦʟʠʮʠʷ 2, ʩʣʝʜ 
ʢʘʪʦ ʝ ʠʟʤʠʥʘʣʘ ʜʲʛʘ ʦʪ ʙʣʠʟʦ 27Á ʧʦ ʦʨʙʠʪʘʪʘ ʩʠ. ɿʘ ʩʲʱʦʪʦ ʚʨʝʤʝ ʃʫʥʘʪʘ ʝ ʥʘʧʨʘʚʠʣʘ ʝʜʥʘ 
ʧʲʣʥʘ 360Á ʦʙʠʢʦʣʢʘ ʦʢʦʣʦ ɿʝʤʷʪʘ ʠ ʩʝ ʦʢʘʟʚʘ ʚ ʧʦʟʠʮʠʷ b. ʅʦ ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ɿʝʤʷʪʘ ʚʝʯʝ ʩʝ 
ʝ ʧʨʝʤʝʩʪʠʣʘ ʧʦ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʚ ʧʦʟʠʮʠʷ b ʃʫʥʘʪʘ ʥʝ ʩʝ ʥʘʤʠʨʘ ʤʝʞʜʫ ʉʣʲʥʮʝʪʦ ʠ ʥʘʰʘʪʘ 
ʧʣʘʥʝʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʣʝʜʚʘʱʦʪʦ ʥʦʚʦʣʫʥʠʝ ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʩʪʲʧʠʣʦ. ʅʫʞʥʦ ʝ ʚʨʝʤʝ ʦʪ ʦʱʝ 

2.2 ʜʝʥʦʥʦʱʠʷ ʟʘ ʜʘ ʤʦʞʝ ʃʫʥʘʪʘ ʦʪʥʦʚʦ ʜʘ ʟʘʩʪʘʥʝ ʤʝʞʜʫ ɿʝʤʷʪʘ ʠ ʉʣʲʥʮʝʪʦ ï ʚ ʧʦʟʠʮʠʷ c, 
ʢʦʛʘʪʦ ʩʣʝʜʚʘʱʦʪʦ ʥʦʚʦʣʫʥʠʝ ʱʝ ʝ ʚʝʯʝ ʬʘʢʪ. ɿʘ ʪʝʟʠ 2.2 ʜʝʥʦʥʦʱʠʷ ʦʙʘʯʝ ɿʝʤʷʪʘ ʠʟʤʠʥʘʚʘ 
ʦʱʝ ʤʘʣʢʦ ʧʲʪ ʧʦ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʠ ʜʦʩʪʠʛʘ ʧʦʟʠʮʠʷ 3 (ʥʘ ʩʭʝʤʘʪʘ ʪʦʟʠ ʠʥʪʝʨʚʘʣ ʝ ʫʤʠʰʣʝʥʦ 
ʧʨʝʫʚʝʣʠʯʝʥ ʟʘ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ ʧʨʠʥʮʠʧʘ). ɸʢʦ ʢʲʤ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʜʝʨʠʯʥʠʷ ʤʝʩʝʮ 
ʦʪ 27.3 ʜʝʥʦʥʦʱʠʷ, ʜʦʙʘʚʠʤ ʪʝʟʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 2.2 ʜʝʥʦʥʦʱʠʷ, ʥʫʞʥʠ ʥʘ ʃʫʥʘʪʘ ʟʘ ʜʘ ʜʦʩ-
ʪʠʛʥʝ ʩʲʱʘʪʘ ʬʘʟʘ, ʧʦʣʫʯʘʚʘʤʝ 29.5 ʜʝʥʦʥʦʱʠʷ ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʥʦʜʠʯʥʠʷ ʤʝʩʝʮ 

ʉʨʝʜʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ɿʝʤʷ-ʃʫʥʘ ʝ 384 403 km, ʥʦ ʚʝʜʥʲʞ ʥʘ ʚʩʝʢʠ ʤʝʩʝʮ 

ʃʫʥʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʜʦ ɿʝʤʷʪʘ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʢʦʣʦ 363 100 km ï ʚ ʪʦʯʢʘ ʦʪ 

ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʥʘʨʝʯʝʥʘ ʧʝʨʠʛʝʡ (ʬʠʛ. 2). ʆʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʩʣʝʜ ʧʝʨʠʛʝʷ ʥʘ-

ʰʠʷʪ ʝʩʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʩʝ ʦʪʜʘʣʝʯʘʚʘ ʦʪ ɿʝʤʷʪʘ ʥʘ ʦʢʦʣʦ 405 690 km ï ʚ ʪʦʯʢʘ 

ʦʪ ʦʨʙʠʪʘʪʘ ʩʠ, ʥʘʨʝʯʝʥʘ ʘʧʦʛʝʡ. ɽʢʩʮʝʥʪʨʠʮʠʪʝʪʲʪ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʝ ʩʨʝʜʥʦ 

0,0554, ʥʦ ʥʝ ʝ ʧʦʩʪʦʷʥʝʥ ï ʧʝʨʠʛʝʡʥʦʪʦ ʠ ʘʧʦʛʝʡʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʩʝ ʧʨʦʤʝʥʷʪ ʚ 

ʠʟʚʝʩʪʥʠ ʛʨʘʥʠʮʠ. ʏʨʝʟ ʩʠʤʫʣʘʮʠʠ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʃʫʥʘʪʘ ʩ ʜʦʙʲʨ ʢʦʤʧʶʪʲ-

ʨʝʥ ʧʣʘʥʝʪʘʨʠʫʤ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʢʘʢ ʚ ʥʷʢʦʠ ʤʝʩʝʮʠ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ 

ʩʪʘʚʘ ʧʦ-ʝʢʩʮʝʥʪʨʠʯʥʘ (ʧʦ-ʠʟʜʲʣʞʝʥʘ), ʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʤʝʩʝʮʠ ʪʷ ʩʝ ʚʨʲʱʘ 

ʢʲʤ ʦʙʠʯʘʡʥʠʷ ʩʠ ʚʠʜ. 
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ʌʠʛ. 2. ɽʣʝʤʝʥʪʠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ɼʘʜʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʜʦ ʧʝʨʠʛʝʷ ʠ ʘʧʦʛʝʷ, 
ʢʦʠʪʦ ʩʘ ʜʚʝʪʝ ʘʧʩʠʜʠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ (ʧʝʨʠʛʝʷʪ ʝ ʧʝʨʠʘʧʩʠʜʘʪʘ, ʘ ʘʧʦʛʝʷʪ ï ʘʧʦʘʧʩʠʜʘʪʘ). 

ɻʣʝʜʘʥʦ ʦʪʢʲʤ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʃʫʥʘʪʘ ʦʙʠʢʘʣʷ ɿʝʤʷʪʘ ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ ʜʚʠʞʝʥʠ-
ʝʪʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʠʪʝ ʩʪʨʝʣʢʠ, ʩ ʲʛʣʦʚʘ ʩʢʦʨʦʩʪ ʦʢʦʣʦ 13.2Á ʥʘ ʜʝʥʦʥʦʱʠʝ. ɿʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ 
ɿʝʤʷʪʘ, ʧʦʩʦʢʘʪʘ ʥʘ ʦʙʠʢʘʣʷʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʝ ʦʪ ʟʘʧʘʜ ʢʲʤ ʠʟʪʦʢ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʣʫʥʥʠʪʝ ʠʟʛ-
ʨʝʚʠ ʟʘʢʲʩʥʷʚʘʪ ʥʘ ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʜʘʪʘ ʩ 53 ʤʠʥʫʪʠ ʩʨʝʜʥʦ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʥʘ ʥʷʢʦʠ ʜʘʪʠ 
ʥʷʤʘ ʣʫʥʝʥ ʠʟʛʨʝʚ ʠʣʠ ʟʘʣʝʟ 

ʀʥʪʝʨʚʘʣʲʪ ʚʨʝʤʝ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ 

ʧʝʨʠʛʝʷ ʩʝ ʥʘʨʠʯʘ ʘʥʦʤʘʣʠʩʪʠʯʝʥ ʤʝʩʝʮ ʠ ʪʨʘʝ ʩʨʝʜʥʦ 27 ʜʝʥʦʥʦʱʠʷ, 13 ʯʘʩʘ, 

18 ʤʠʥʫʪʠ ʠ 33 ʩʝʢʫʥʜʠ (27.55455 ʜʥʠ). ɸʥʦʤʘʣʠʩʪʠʯʥʠʷʪ ʤʝʩʝʮ ʝ ʤʘʣʢʦ ʧʦ-

ʜʲʣʲʛ ʦʪ ʩʠʜʝʨʠʯʥʠʷ ï ʩʨʝʜʥʦ ʩ 5 ʯʘʩʘ, 35 ʤʠʥʫʪʠ ʠ 22 ʩʝʢʫʥʜʠ, ʧʦʨʘʜʠ ʙʘʚʥʘʪʘ 

ʧʨʝʮʝʩʠʷ ʥʘ ʪ.ʥʘʨ. ʣʠʥʠʷ ʥʘ ʘʧʩʠʜʠʪʝ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ (ʬʠʛ. 3). ʃʠʥʠʷʪʘ ʥʘ 

ʘʧʩʠʜʠʪʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʪʦʯʢʘʪʘ ʥʘ ʧʝʨʠʛʝʷ, ʧʨʝʟ ʙʘʨʠʮʝʥʪʲʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ɿʝʤʷ-ʃʫʥʘ ʠ ʧʨʝʟ ʪʦʯʢʘʪʘ ʥʘ ʘʧʦʛʝʷ. ʇʦʨʘʜʠ ʪʦʚʘ ʪʷ ʝ ʥʘʨʠʯʘʥʘ ʦʱʝ ʦʩ ʥʘ ʦʨʙʠ-

ʪʘʪʘ (ʚʩʲʱʥʦʩʪ ʪʦʚʘ ʝ ʛʦʣʷʤʘʪʘ ʦʩ ʥʘ ʝʣʠʧʩʘʪʘ). ʃʠʥʠʷʪʘ ʥʘ ʘʧʩʠʜʠʪʝ, ʟʘʝʜʥʦ 

ʩ̡ ʩ ʩʘʤʠʪʝ ʘʧʩʠʜʠ ï ʧʝʨʠʛʝʷ ʠ ʘʧʦʛʝʷ ï ʩʝ ʚʲʨʪʠ ʙʘʚʥʦ ʩʧʨʷʤʦ ɿʝʤʷʪʘ, ʚ ʨʘʚʥʠ-

ʥʘʪʘ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ʊʦʚʘ ʜʚʠʞʝʥʠʝ ʩʝ ʥʘʨʠʯʘ ʘʧʩʠʜʘʣʥʘ ʧʨʝʮʝʩʠʷ ʠ ʠʤʘ 

ʧʝʨʠʦʜ ʦʢʦʣʦ 8.85 ʛʦʜʠʥʠ. ʇʦʩʦʢʘʪʘ ʥʘ ʚʲʨʪʝʥʝʪʦ ʝ ʦʙʨʘʪʥʘ ʥʘ ʪʘʟʠ ʥʘ ʯʘʩʦʚʥʠ-

ʢʦʚʠʪʝ ʩʪʨʝʣʢʠ, ʘʢʦ ʛʣʝʜʘʤʝ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʦʪʢʲʤ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ. ʉ 

ʜʨʫʛʠ ʜʫʤʠ ʧʦʩʦʢʘʪʘ ʝ ʩʲʱʘʪʘ, ʚ ʢʦʷʪʦ ʠ ʃʫʥʘʪʘ ʦʙʠʢʘʣʷ ɿʝʤ̫ʪʘ. 
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ʌʠʛ. 3. ʇʨʠʤʝʨ ʟʘ ʘʧʩʠʜʘʣʥʘ ʧʨʝʮʝʩʠʷ, ʚ ʢʦʡʪʦ ʣʠʥʠʷʪʘ ʥʘ ʘʧʩʠʜʠʪʝ (ʛʦʣʷʤʘʪʘ ʦʩ ʥʘ ʣʫʥʥʘʪʘ 

ʦʨʙʠʪʘ) ʩʝ ʝ ʟʘʚʲʨʪʷʣʘ ʥʘ ʲʛʲʣ 45Á ʚ ʨʘʚʥʠʥʘʪʘ ʥʘ ʩʘʤʘʪʘ ʦʨʙʠʪʘ. ʊʦʚʘ ʩʪʘʚʘ ʟʘ ʚʨʝʤʝ 1.1 
ʛʦʜʠʥʠ. ʎʝʣʠʷʪ ʧʝʨʠʦʜ ʥʘ ʪʦʚʘ ʜʚʠʞʝʥʠʝ ʝ ʦʢʦʣʦ 8.85 ʛʦʜʠʥʠ. ʇʦʩʦʢʘʪʘ ʥʘ ʘʧʩʠʜʘʣʥʘʪʘ ʧʨʝ-
ʮʝʩʠʷ ʝ ʦʙʨʘʪʥʘ ʥʘ ʚʲʨʪʝʥʝʪʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʠʪʝ ʩʪʨʝʣʢʠ, ʘʢʦ ʛʣʝʜʘʤʝ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʦʪʢʲʤ 
ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ. ʊʲʡ ʢʘʪʦ ʧʨʠ ʪʦʟʠ ʤʘʱʘʙ ʥʘ ʬʠʛʫʨʘʪʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʥʝ ʩʝ ʨʘʟʣʠʯʘ-
ʚʘ ʤʥʦʛʦ ʦʪ ʦʢʨʲʞʥʦʩʪ, ʪʦʚʘ ʟʘʚʲʨʪʘʥʝ ʥʘ ʣʠʥʠʷʪʘ ʥʘ ʘʧʩʠʜʠʪʝ ʥʝ ʚʦʜʠ ʜʦ ʛʦʣʷʤʘ ʚʠʜʠʤʘ 
ʨʘʟʣʠʢʘ ʚ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʦʨʙʠʪʘʪʘ (ʥʝʡʥʦʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʦʣʦʞʝʥʠʝ ʝ ʜʘʜʝʥʦ ʩ ʧʨʝʢʲʩʥʘʪʘ 
ʣʠʥʠʷ). ɸʧʩʠʜʘʣʥʘʪʘ ʧʨʝʮʝʩʠʷ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʪ.ʥʘʨ. ʘʨʛʫʤʝʥʪ ʥʘ ʧʝʨʠʛʝʷ ï ʲʛʲʣʲʪ ʤʝʞʜʫ 

ʪʦʯʢʘʪʘ ʥʘ ʧʝʨʠʛʝʷ ʠ ʚʲʟʭʦʜʷʱʠ ̫ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʪʦʟʠ ʲʛʲʣ ʩʝ 

ʦʪʙʝʣʷʟʚʘ ʩ ɤ  

ʉʣʝʜʚʘʱʠʷʪ ʣʫʥʝʥ ʤʝʩʝʮ, ʢʦʡʪʦ ʱʝ ʨʘʟʛʣʝʜʘʤʝ, ʝ ʪʨʦʧʠʯʥʠʷʪ ï ʧʝʨʠʦʜʲʪ 

ʚʨʝʤʝ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʤʝʨʠʜʠʘʥʘ ʥʘ 

ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ, ʪ.ʝ. ʧʨʝʟ ʥʫʣʝʚʠʷ ʥʝʙʝʩʝʥ ʤʝʨʠʜʠʘʥ. ʊʨʦʧʠʯ-

ʥʠʷʪ ʤʝʩʝʮ ʪʨʘʝ ʩʨʝʜʥʦ 27 ʜʝʥʦʥʦʱʠʷ, 7 ʯʘʩʘ, 43 ʤʠʥʫʪʠ ʠ 5 ʩʝʢʫʥʜʠ (27.32158 

ʜʥʠ), ʢʦʝʪʦ ʝ ʩʲʚʩʝʤ ʤʘʣʢʦ ʧʦ-ʢʨʘʪʢʦ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʜʝʨʠʯʥʠʷ 

ʤʝʩʝʮ. ʊʦʚʘ ʝ ʟʘʨʘʜʠ ʧʨʝʮʝʩʠʷʪʘ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʠʪʝ ʪʦʯʢʠ, ʢʦʠʪʦ ʩʝ ʧʨʝʤʝʩʪ-

ʚʘʪ ʧʦ ʝʢʣʠʧʪʠʢʘʪʘ, ʚ ʧʦʩʦʢʘ ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ ʩ ʲʛʣʦʚʘ ʩʢʦʨʦʩʪ 50.26ǌ ʟʘ ʛʦʜʠ-

ʥʘ.  ʅʘ ʩʚʦʡ ʨʝʜ ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʝʮʝʩʠʦʥʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩ, ʢʦʝʪʦ 

ʝ ʨʘʟʛʣʝʜʘʥʦ ʧʦ-ʧʦʜʨʦʙʥʦ ʚ ʩʪʘʪʠʷʪʘ Ăʅʝʙʝʩʥʠʪʝ ʧʣʘʥʦʚʝñ ʚ ʪʘʟʠ ʢʥʠʛʘ ï ʚʲʚ 

ʬʠʛʫʨʠ 6, 7, 8 ʠ 9, ʢʘʢʪʦ ʠ ʚ ʪʘʙʣʠʮʘ 1.  
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ʃʫʥʥʘʪʘ ʦʨʙʠʪʘ ʝ ʥʘʢʣʦʥʝʥʘ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ ʥʘ ʲʛʲʣ 

5Á 08ǋ 42ǌ (5.145Á), ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʷ ʧʨʝʩʠʯʘ ʧʦʩʣʝʜʥʘʪʘ ʚ ʜʚʝ ʪʦʯʢʠ ï ʪ.ʥʘʨ. ʚʲʟ-

ʣʠ ʥʘ ʦʨʙʠʪʘʪʘ (ʬʠʛ. 4). ʇʨʝʤʠʥʘʚʘʡʢʠ ʧʨʝʟ ʪʷʭ, ʃʫʥʘʪʘ ʩʝ ʠʟʜʠʛʘ ʩʝʚʝʨʥʦ ʦʪ 

ʝʢʣʠʧʪʠʢʘʪʘ ï ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ, ʠʣʠ ʩʣʠʟʘ ʶʞʥʦ ʦʪ ʝʢʣʠʧʪʠʢʘʪʘ ʧʨʝʟ 

ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἡ. ʉ ʪʦʚʘ ʥʝʡʥʦ ʜʚʠʞʝʥʠʝ ʝ ʩʚʲʨʟʘʥ ʜʨʘʢʦʥʠʯʥʠʷʪ ʤʝʩʝʮ, 

ʥʘʨʠʯʘʥ ʦʱʝ ʥʦʜʘʣʝʥ ʠʣʠ ʚʲʟʣʦʚ ʤʝʩʝʮ. ʊʦʡ ʪʨʘʝ ʩʨʝʜʥʦ 27 ʜʝʥʦʥʦʱʠʷ, 5 ʯʘʩʘ, 

5 ʤʠʥʫʪʠ ʠ 36 ʩʝʢʫʥʜʠ (27.21222 ʜʥʠ), ʢʦʝʪʦ ʝ ʠʥʪʝʨʚʘʣʲʪ ʚʨʝʤʝ ʤʝʞʜʫ ʜʚʝ ʧʦʩ-

ʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ ʥʘ ʥʝʡʥʘʪʘ 

ʦʨʙʠʪʘ. ʊʦʟʠ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ ʝ ʚʘʣʠʜʝʥ ʟʘ ʛʝʦʮʝʥʪʨʠʯʝʥ ʥʘʙʣʶʜʘʪʝʣ. ʏʨʝʟ ʚʠʟʫ-

ʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʦʨʠʝʥʪʠʨʘʡʢʠ ʩʝ ʧʦ ʟʚʝʟʜʠʪʝ, ʤʦʞʝʤ ʩʘʤʦ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʜʘ 

ʦʧʨʝʜʝʣʠʤ ʤʦʤʝʥʪʠʪʝ, ʚ ʢʦʠʪʦ ʃʫʥʘʪʘ ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ 

ʠʣʠ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ɺʩʝʢʠ ʧʦ-ʜʦʙʲʨ ʢʦʤʧʶʪʲʨʝʥ ʧʣʘ-

ʥʝʪʘʨʠʫʤ ʦʙʘʯʝ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʥʠ ʧʦʩʦʯʠ ʪʦʯʥʦ ʪʝʟʠ ʤʦʤʝʥʪʠ.  

ɼʨʘʢʦʥʠʯʥʠʷʪ ʤʝʩʝʮ ʝ ʧʦ-ʢʨʘʪʲʢ ʦʪ ʩʠʜʝʨʠʯʥʠʷ ʩ 0.1 ʜʝʥʦʥʦʱʠʷ, ʧʦʥʝʞʝ 

ʜʚʘʪʘ ʚʲʟʝʣʘ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ ʩʝ ʜʚʠʞʘʪ ʙʘʚʥʦ ʧʦ ʝʢʣʠʧʪʠʢʘʪʘ ʦʪ ʠʟʪʦʢ ʥʘ 

ʟʘʧʘʜ ï ʪ. ʥʘʨ. ʥʦʜʘʣʥʘ ʧʨʝʮʝʩʠʷ. ɺʲʟʣʠʪʝ ʧʨʘʚʷʪ ʝʜʥʘ ʦʙʠʢʦʣʢʘ ʧʦ ʝʢʣʠʧʪʠʢʘʪʘ 

ʩʨʝʜʥʦ ʟʘ 18.6 ʛʦʜʠʥʠ. ɺ ʩʪʘʪʠʷʪʘ Ăʄʘʢʩʠʤʘʣʥʠʪʝ ʣʫʥʦʩʪʦʝʥʠʷñ ʚ ʪʘʟʠ ʢʥʠʛʘ 

ʨʘʟʛʣʝʜʘʭʤʝ ʧʦʜʨʦʙʥʦ ʪʦʚʘ ʜʚʠʞʝʥʠʝ ʠ ʷʚʣʝʥʠʷʪʘ, ʢʦʠʪʦ ʪʦ ʧʦʨʘʞʜʘ. 

 

ʃʫʥʥʠʪʝ ʤʝʩʝʮʠ ʥʝ ʪʨʘʷʪ ʚʠʥʘʛʠ ʝʜʥʘʢʚʦ. ʅʘʧʨʠʤʝʨ ʩʠʥʦʜʠʯʥʠʷʪ ʤʝʩʝʮ 

ʤʦʞʝ ʜʘ ʪʨʘʝ ʩ ʜʦ ʦʢʦʣʦ 6 ʯʘʩʘ ʧʦʚʝʯʝ ʠʣʠ ʧʦ-ʤʘʣʢʦ ʦʪ ʧʦʩʦʯʝʥʘʪʘ ʟʘ ʥʝʛʦ ʩʨʝʜ-

ʥʘ ʩʪʦʡʥʦʩʪ. 

 

 

ʌʠʛ. 4. ʇʨʠʯʠʥʘʪʘ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʪ.ʥʘʨ. ʩʝʟʦʥʠ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ (Eclipse_seasons): ʃʫʥʥʘʪʘ 

ʦʨʙʠʪʘ ʝ ʥʘʢʣʦʥʝʥʘ ʥʘ ʦʢʦʣʦ 5.15Á ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ (ʪ.ʝ. ʩʧʨʷʤʦ ʝʢʣʠʧ-
ʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ), ʪʘʢʘ ʯʝ ʧʨʠ ʦʙʠʢʘʣʷʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʦʢʦʣʦ ɿʝʤʷʪʘ ʦʙʠʢʥʦʚʝʥʦ ʣʫʥʥʘʪʘ ʩʷʥʢʘ 
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ʥʝ ʧʦʧʘʜʘ ʚʲʨʭʫ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ, ʥʠʪʦ ʟʝʤʥʘʪʘ ʩʷʥʢʘ ʟʘʪʲʤʥʷʚʘ ʃʫʥʘʪʘ (ʧʦʟʠʮʠʷ 1). ɼʚʘ ʧʲʪʠ 
ʚ ʛʦʜʠʥʘʪʘ ʦʙʘʯʝ ʥʘʩʪʲʧʚʘʪ ʧʝʨʠʦʜʠ, ʪʨʘʝʱʠ ʦʢʦʣʦ 34 ʜʥʠ, ʧʨʝʟ ʢʦʠʪʦ ʧʦʩʦʢʘʪʘ ʢʲʤ ʉʣʲʥʮʝ-
ʪʦ ʩʲʚʧʘʜʘ ʠʣʠ ʝ ʙʣʠʟʢʘ ʜʦ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʣʠʥʠʷʪʘ ʥʘ ʚʲʟʣʠʪʝ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ (ʧʦʟʠʮʠʷ 
2). ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʨʠ ʚʩʷʢʦ ʧʲʣʥʦʣʫʥʠʝ ʠ ʥʦʚʦʣʫʥʠʝ ʚ ʝʜʠʥ ʪʘʢʲʚ ʧʝʨʠʦʜ, ʉʣʲʥʮʝʪʦ, ɿʝʤʷʪʘ 
ʠ ʃʫʥʘʪʘ ʩʝ ʦʢʘʟʚʘʪ ʧʦʜʨʝʜʝʥʠ ʧʦʯʪʠ ʠʣʠ ʩʲʚʩʝʤ ʪʦʯʥʦ ʧʦ ʧʨʘʚʘ ʣʠʥʠʷ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʨʝʟ 
ʠʥʪʝʨʚʘʣ ʦʪ ʦʢʦʣʦ ʜʚʝ ʩʝʜʤʠʮʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʜʚʝ ʠʣʠ ʪʨʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʝʜʚʘʱʠ ʥʘʧʨʠʤʝʨ 

ʧʦ ʨʝʜʘ ʣʫʥʥʦ, ʩʣʲʥʯʝʚʦ ʠ ʚʪʦʨʦ ʣʫʥʥʦ (ʠʣʠ ʦʙʨʘʪʥʦ). ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʩʣʫʯʚʘ ʥʘʡ-
ʙʣʠʟʦ ʜʦ ʩʨʝʜʘʪʘ ʥʘ ʧʝʨʠʦʜʘ, ʝ ʧʲʣʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʝ ʩʣʲʥʯʝʚʦ ʠʣʠ ʣʫʥʥʦ 

ʉʣʲʥʯʝʚʠʪʝ ʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʩʝ ʩʣʫʯʚʘʪ ʚ ʤʦʤʝʥʪʠ, ʢʦʛʘʪʦ ʩʘ ʠʟʧʲʣ-

ʥʝʥʠ ʜʚʝ ʫʩʣʦʚʠʷ: ʧʲʨʚʦʪʦ ʝ ʃʫʥʘʪʘ ʜʘ ʩʝ ʥʘʤʠʨʘ ʚʲʚ ʠʣʠ ʙʣʠʟʦ ʜʦ ʝʜʠʥʠʷ ʦʪ 

ʜʚʘʪʘ ʚʲʟʝʣʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ɺʪʦʨʦʪʦ ʫʩʣʦʚʠʝ ʝ ʧʦ ʩʲʱʦʪʦ ʚʨʝʤʝ ʉʣʲʥʮʝʪʦ ʜʘ 

ʩʝ ʥʘʤʠʨʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʠʣʠ ʪʦʯʥʦ ʥʘ ʧʨʘʚʘʪʘ, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʜʚʘʪʘ ʚʟ̡ʝʣʘ ʠ 

ʧʨʝʟ ʟʝʤʥʦʪʦ ʢʲʣʙʦ ï ʪ.ʥʘʨ. ʣʠʥʠʷ ʥʘ ʚʲʟʣʠʪʝ (ʬʠʛ. 4). ɼʚʘ ʧʲʪʠ ʚ ʛʦʜʠʥʘʪʘ ʥʘʩ-

ʪʲʧʚʘʪ ʧʝʨʠʦʜʠ, ʪʨʘʝʱʠ ʦʢʦʣʦ 34 ʜʥʠ (ʚʘʨʠʨʘʱʠ ʦʪ 31 ʜʦ 37 ʜʥʠ), ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʢʦʠʪʦ ʛʦʨʥʠʪʝ ʫʩʣʦʚʠʷ ʩʝ ʦʢʘʟʚʘʪ ʠʟʧʲʣʥʝʥʠ ʜʚʘ ʠʣʠ ʪʨʠ ʧʲʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ï 

ʧʨʝʟ ʦʢʦʣʦ 15 ʜʥʠ. ʃʦʛʠʯʥʦ ʪʦʚʘ ʩʝ ʩʣʫʯʚʘ ʧʨʠ ʣʫʥʥʠ ʬʘʟʠ ʧʲʣʥʦʣʫʥʠʝ ʠ ʥʦʚʦ-

ʣʫʥʠʝ. ʊʝʟʠ 34 ʜʥʝʚʥʠ ʧʝʨʠʦʜʠ ʩʝ ʥʘʨʠʯʘʪ ʩʝʟʦʥʠ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ (Eclipse 

seasons) ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʝʜʠʥ ʪʘʢʲʚ ʩʝʟʦʥ ʤʦʛʘʪ ʜʘ ʩʝ ʩʣʫʯʘʪ ʜʚʝ ʠʣʠ ʪʨʠ ʟʘʪʲʤʥʝ-

ʥʠʷ ï ʥʘʧʨʠʤʝʨ ʣʫʥʥʦ ʠ ʩʣʲʥʯʝʚʦ, ʠʣʠ ʣʫʥʥʦ, ʩʣʲʥʯʝʚʦ ʠ ʦʪʥʦʚʦ ʣʫʥʥʦ. ɽʜʥʦ ʦʪ 

ʪʝʟʠ ʟʘʪʲʤʥʝʥʠʷ ʝ ʧʲʣʥʦ ï ʪʦʚʘ, ʢʦʝʪʦ ʥʘʩʪʲʧʚʘ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʧʝʨʠʦʜʘ. ʉʝʟʦ-

ʥʠʪʝ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ ʥʘʩʪʲʧʚʘʪ ʧʨʝʟ ʠʥʪʝʨʚʘʣʠ ʦʪ 173.31 ʜʥʠ ʩʨʝʜʥʦ, ʪ.ʝ. ʤʘʣʢʦ 

ʧʦ-ʢʲʩʠ ʦʪ 6 ʤʝʩʝʮʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʟʘʪʲʤʥʝʥʠʷʪʘ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʠʟʤʝʩʪʚʘʪ ʢʲʤ 

ʧʦ-ʨʘʥʥʠ ʜʘʪʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ. ʀʥʪʝʨʚʘʣʲʪ ʦʪ 173.31 ʜʥʠ ʝ ʧʦʣʦʚʠʥʘʪʘ ʦʪ 

ʪ.ʥʘʨ. ʛʦʜʠʥʘ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ (ʜʨʘʢʦʥʠʯʥʘ ʛʦʜʠʥʘ), ʢʦʷʪʦ ʪʨʘʝ ʩʨʝʜʥʦ 346 ʜʝ-

ʥʦʥʦʱʠʷ, 14 ʯʘʩʘ, 52 ʤʠʥʫʪʠ ʠ 52 ʩʝʢʫʥʜʠ (346.62005 ʜʥʠ). ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫ-

ʤʠ, ʜʨʘʢʦʥʠʯʥʘʪʘ ʛʦʜʠʥʘ ʝ ʚʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ 

ʉʣʲʥʮʝʪʦ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ʇʨʝʟ ʝʜʥʘ ʪʨʦʧʠʯʥʘ 

ʛʦʜʠʥʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʩʣʫʯʘʪ ʤʘʢʩʠʤʫʤ 7 ʟʘʪʲʤʥʝʥʠʷ, ʢʦʝʪʦ ʦʙʘʯʝ ʩʝ ʩʣʫʯʚʘ 

ʨʷʜʢʦ. 

 

 

ʌʠʛ. 5. ʇʦʜʨʝʜʙʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʃʫʥʘʪʘ ʠ ɿʝʤʷʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ. ʇʦʣʫʩʷʥ-
ʢʘʪʘ ʥʘ ʃʫʥʘʪʘ (penumbra) ʧʦʢʨʠʚʘ ʦʙʰʠʨʝʥ ʨʝʛʠʦʥ ʦʪ ʟʝʤʥʦʪʦ ʢʲʣʙʦ ï ʥʘʜ 6400 km ʚ ʜʠʘʤʝ-
ʪʲʨ (ʥʘʧʨʠʤʝʨ ʮʷʣ ʢʦʥʪʠʥʝʥʪ). ʆʪ ʪʦʟʠ ʨʝʛʠʦʥ ʟʘʪʲʤʥʝʥʠʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ. 
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ʇʲʣʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʤʥʦʛʦ ʧʦ-ʦʛʨʘʥʠʯʝʥ ʨʘʡʦʥ ï ʩʘʤʦ ʦʪ 
Ăʧʲʪʝʢʘʪʘñ, ʧʦ ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ ʣʫʥʥʘʪʘ ʩʷʥʢʘ (umbra) ʠ ʢʦʷʪʦ ʯʝʩʪʦ ʝ ʥʘʨʠʯʘʥʘ Ăʠʚʠʮʘ ʥʘ 
ʪʦʪʘʣʠʪʝʪʘ. ɸʢʦ ʃʫʥʘʪʘ ʝ ʚ ʧʝʨʠʛʝʡ ʧʦ ʚʨʝʤʝ ʥʘ ʩʣʲʥʯʝʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ, ʪʘʟʠ ʠʚʠʮʘ ʤʦʞʝ ʜʘ 
ʜʦʩʪʠʛʥʝ ʰʠʨʠʥʘ 267 km. ʉʨʝʜʥʦ ʪʷ ʝ ʰʠʨʦʢʘ ʦʢʦʣʦ 100 ï 160 km. ʃʫʥʥʘʪʘ ʩʷʥʢʘ ʩʝ ʜʚʠʞʠ ʧʦ 
ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʦʪ ʟʘʧʘʜ ʥʘ ʠʟʪʦʢ 

 

 

ʌʠʛ. 6.  ʇʦʜʨʝʜʙʘ ʥʘ ʉʣʲʥʮʝʪʦ, ɿʝʤʷʪʘ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ: Penumbra ï 
ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ; Umbra ï ʟʝʤʥʘʪʘ ʩʷʥʢʘ. ʇʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʩʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ, ʣʫʥʥʠʪʝ 
ʟʘʪʲʤʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʪ ʙʣʠʟʦ 2/3-ʠ ʠʣʠ 3/4-ʠ ʦʪ ʧʣʦʱʪʘ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ. 
ɽʪʘʧʠʪʝ ʥʘ ʝʜʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʩʣʝʜʝʥʠ ʚ ʧʦʩʦʢʘ ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ, ʪ.ʝ. 

ʥʘʙʣʶʜʘʪʝʣʠʪʝ ʦʪ ʧʦ-ʟʘʧʘʜʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʜʲʣʞʠʥʠ ʤʦʛʘʪ ʜʘ ʚʠʜʷʪ ʧʦ-ʢʲʩʥʠʪʝ ʤʦʤʝʥʪʠ ʦʪ 
ʷʚʣʝʥʠʝʪʦ, ʩʣʝʜ ʠʟʛʨʝʚʘ ʥʘ ʃʫʥʘʪʘ ʟʘ ʪʷʭ 

 

 

ʌʠʛ. 7. ʇʨʠʯʠʥʘʪʘ, ʧʦʨʘʜʠ ʢʦʷʪʦ ʃʫʥʘʪʘ ʩʝ ʦʮʚʝʪʷʚʘ ʚ ʯʝʨʚʝʥʠʢʘʚʦ-ʢʘʬʷʚ ʦʪʪʝʥʲʢ ʧʦ ʚʨʝʤʝ 
ʥʘ ʧʲʣʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ: ɸʪʤʦʩʬʝʨʘʪʘ ʥʘ ɿʝʤʷʪʘ ʨʘʟʩʝʡʚʘ ʩʠʥʠʪʝ ʣʲʯʠ ʦʪ ʩʣʲʥʯʝʚʘʪʘ 
ʩʚʝʪʣʠʥʘ, ʥʦ ʯʝʨʚʝʥʠʪʝ ʣʲʯʠ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʥʝʷ ʠ ʟʘʪʦʚʘ ʚ ʢʦʥʫʩʘ ʥʘ ʟʝʤʥʘʪʘ ʩʷʥʢʘ (umbra) 
ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʩʣʘʙʘ ʨʘʟʩʝʷʥʘ ʯʝʨʚʝʥʠʢʘʚʘ ʩʚʝʪʣʠʥʘ. ʀʤʝʥʥʦ ʪʷ ʦʮʚʝʪʷʚʘ ʟʘʪʲʤʥʝʥʘʪʘ 

ʃʫʥʘ ʚ ʨʲʞʜʠʚʦʢʘʬʷʚ ʠʣʠ ʯʝʨʚʝʥʠʢʘʚ ʮʚʷʪ ï ʩʧʦʨʝʜ ʯʠʩʪʦʪʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ. ʇʦ 
ʩʲʱʘʪʘ ʧʨʠʯʠʥʘ ʥʠʝ ʥʘ ɿʝʤʷʪʘ ʚʠʞʜʘʤʝ ʨʘʟʩʝʷʥʘ ʯʝʨʚʝʥʦ-ʦʨʘʥʞʝʚʘ ʩʚʝʪʣʠʥʘ ʧʦ ʧʦʩʦʢʘ ʥʘ 
ʫʪʨʠʥʥʘʪʘ ʠʣʠ ʚʲʚ ʚʝʯʝʨʥʘʪʘ ʟʦʨʘ  
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ʆʱʝ ʚ ʜʨʝʚʥʦʩʪʪʘ ʙʠʣʦ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ ʩʝ 

ʧʦʚʪʘʨʷʪ ʩʣʲʥʯʝʚʠ ʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʙʣʠʟʢʠ ʧʦ ʬʘʟʘ ʠ ʧʨʦʜʲʣʞʠ-

ʪʝʣʥʦʩʪ. ʊʝ ʥʘʩʪʲʧʚʘʪ ʧʨʝʟ ʧʝʨʠʦʜ ʦʪ 6585.3211 ʜʥʠ (ʪʦʯʥʦ 223 ʣʫʥʥʠ ʩʠʥʦʜʠʯ-

ʥʠ ʤʝʩʝʮʘ ʠʣʠ 18.03 ʪʨʦʧʠʯʥʠ ʛʦʜʠʥʠ), ʢʦʝʪʦ ʝ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪ.ʥʘʨ. 

ʩʘʨʦʩʢʠ ʮʠʢʲʣ (ʠʣʠ ʧʨʦʩʪʦ ʩʘʨʦʩ). ʉʧʦʨʝʜ ʪʦʚʘ ʢʦʣʢʦ ʚʠʩʦʢʦʩʥʠ ʛʦʜʠʥʠ ʩʝ ʩʲ-

ʜʲʨʞʘʪ ʚ ʪʦʟʠ ʧʝʨʠʦʜ, ʧʦʩʦʯʝʥʠʷʪ ʙʨʦʡ ʜʥʠ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʨʘʟʧʨʝʜʝʣʝʥ ʚ 14 

ʦʙʠʢʥʦʚʝʥʠ ʛʦʜʠʥʠ, 4 ʚʠʩʦʢʦʩʥʠ ʠ 11.3211 ʜʥʠ, ʠʣʠ ʚ 13 ʦʙʠʢʥʦʚʝʥʠ ʛʦʜʠʥʠ, 5 

ʚʠʩʦʢʦʩʥʠ ʠ 10.3211 ʜʥʠ. ʆʩʚʝʥ ʥʘ 223 ʩʠʥʦʜʠʯʥʠ ʤʝʩʝʮʘ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ 

ʥʘ ʩʘʨʦʩʢʠʷ ʮʠʢʲʣ ʝ ʨʘʚʥʘ ʩʲʱʦ ʥʘ ʧʦʯʪʠ ʮʷʣ ʙʨʦʡ ʜʨʘʢʦʥʠʯʥʠ ʠ ʘʥʦʤʘʣʠʩʪʠʯ-

ʥʠ ʤʝʩʝʮʠ ï ʥʘ 241.999 ʜʨʘʢʦʥʠʯʥʠ ʤʝʩʝʮʘ (ʧʨʠʙʣʠʟʠʪʝʣʥʦ 242) ʠ ʥʘ 238.992 

ʘʥʦʤʘʣʠʩʪʠʯʥʠ ʤʝʩʝʮʘ (ʧʨʠʙʣʠʟʠʪʝʣʥʦ 239). ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʣʝʜ ʝʜʠʥ ʩʘʨʦʩʢʠ 

ʮʠʢʲʣ, ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ɿʝʤʷ ï ʃʫʥʘ ï ʉʣʲʥʮʝ ʱʝ ʙʲʜʝ ʧʦʯʪʠ ʩʲɦ ʘʪʘ, ʢʘʢʚʘʪʦ ʝ 

ʙʠʣʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʮʠʢʲʣʘ. ʇʦ-ʪʦʯʥʦ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʲʱʘʪʘ ʬʘʟʘ, ʱʝ ʩʝ ʥʘ-

ʤʠʨʘ ʜʦ ʩʲʱʠʷ ʚʲʟʝʣ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʠ ʥʘ ʧʦʯʪʠ ʩʲʱʦʪʦ ʨʘʟʩʪʦʥ̫ʠʝ ʦʪ ɿʝʤʷʪʘ 

ï ʚ ʧʝʨʠʛʝʡ, ʚ ʘʧʦʛʝʡ ʠʣʠ ʥʘ ʥʷʢʘʢʚʦ ʤʝʞʜʠʥʥʦ. 

ɿʘʪʲʤʥʝʥʠʷʪʘ, ʤʝʞʜʫ ʢʦʠʪʦ ʠʤʘ ʧʝʨʠʦʜ ʝʜʠʥ ʩʘʨʦʩ, ʩʝ ʥʦʤʝʨʠʨʘʪ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʥʦ ʢʘʪʦ ʧʨʠʥʘʜʣʝʞʘɦ ʠ ʢʲʤ ʝʜʥʘ ʩʝʨʠʷ ʦʪ ʧʦʨʝʜʥʠ ʩʘʨʦʩʠ. ʅʘ ʩʚʦʡ ʨʝʜ 

ʪʘʟʠ ʩʝʨʠʷ ʩʲʱʦ ʩʠ ʠʤʘ ʥʦʤʝʨ. ʅʘʧʨʠʤʝʨ ʯʘʩʪʠʯʥʦʪʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 18 

ʩʝʧʪʝʤʚʨʠ 2024 ʛ. ʠ ʣʫʥʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʥʘ 29 ʩʝʧ-

ʪʝʤʚʨʠ 2042 ʛ. ʩʘ ʩ ʥʦʤʝʨʘ ʩʲʦʪʚʝʪʥʦ 52 ʠ 53 ʦʪ ʩʝʨʠʷ 118, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 72 

ʩʘʨʦʩʢʠ ʮʠʢʲʣʘ ʠ 73 ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ. ʉʘʨʦʩʠʪʝ ʚ ʩʝʨʠʷʪʘ ʩʘ ʩ ʝʜʠʥ ʧʦ-ʤʘʣʢʦ 

ʦʪ ʙʨʦʷ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ, ʪʲʡ ʢʘʪʦ ʧʦʩʣʝʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʥʝ ʙʝʣʝʞʠ ʥʘʯʘʣʦ ʥʘ 

ʥʦʚ ʩʘʨʦʩʢʠ ʮʠʢʲʣ. 

ɺʪʦʨʠ ʧʨʠʤʝʨ: ʧʲʣʥʦʪʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 11 ʘʚʛʫʩʪ 1999 ʛ., ʢʦʝʪʦ ʙʝ 

ʥʘʙʣʶʜʘʚʘʥʦ ʦʪ ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ, ʝ ˉ 21 ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ 145, ʩʲʜʲʨ-

ʞʘʱʘ ʦʙʱʦ 77 ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ. ʉʣʝʜʚʘʱʦʪʦ ʧʦ ʨʝʜ ʟʘʪʲʤʥʝʥʠʝ (ˉ 22) ʦʪ 

ʩʲʱʘʪʘ ʩʝʨʠʷ ʝ ʪʦʚʘ ʦʪ 21 ʘʚʛʫʩʪ 2017 ʛ., ʢʦʝʪʦ ʙʝ ʥʘʙʣʶʜʘʚʘʥʦ ʦʪ ʉʝʚʝʨʥʘ ɸʤʝ-

ʨʠʢʘ. 

ɼʚʝ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯʚʘʱʠ ʩʝ ʧʨʝʟ ʧʝʨʠʦʜ ʝʜʠʥ ʩʘʨʦʩ (ʪ.ʝ. ʧʨʠʥʘʜʣʝʞʘʱʠ 

ʥʘ ʝʜʥʘ ʩʝʨʠʷ ʦʪ ʩʘʨʦʩʠ), ʥʘʩʪʲʧʚʘʪ ʩ ʨʘʟʣʠʢʘ ʦʪ ʙʣʠʟʦ 8 ʯʘʩʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʜʝʥʦʥʦʱʠʷʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʩʣʫʯʚʘʪ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʩʘʨʦʩʲʪ ʩʲʜʲʨʞʘ ʥʝʮʷʣʦ ʯʠʩ-

ʣʦ ʜʝʥʦʥʦʱʠʷ ï 6585.3211. ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʣʝʜʚʘʱʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʲʱʘʪʘ 

ʩʝʨʠʷ ʱʝ ʥʘʩʪʲʧʠ ʩ 0.3211 ʜʝʥʦʥʦʱʠʝ ʧʦ-ʢʲʩʥʦ, ʢʦʝʪʦ ʝ ʟʘʢʲʩʥʝʥʠʝ ʦʪ ʙʣʠʟʦ 8 

ʯʘʩʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʣʝʜ 3 ʩʘʨʦʩʘ ʠʣʠ ʝʜʠʥ Ăʪʨʦʝʥ ʩʘʨʦʩñ ï ʪ.ʥʘʨ. Ăʝʢʟʝʣʠ-

ʤʦʩñ (ʦʪ ʛʨʲʮʢʠ ɝɚɘɔɛɞɠ), ʢʦʡʪʦ ʪʨʘʝ 54 ʛʦʜʠʥʠ ʠ ʙʣʠʟʦ 1 ʤʝʩʝʮ (ʨʘʚʝʥ ʩʲʱʦ ʥʘ 

669 ʩʠʥʦʜʠʯʥʠ ʤʝʩʝʮʘ ʠʣʠ 19 755.963 ʜʥʠ), ʧʦʨʝʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʜʘʜʝʥʘʪʘ 

ʩʝʨʠʷ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʧʦʯʪʠ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʪ ʜʝʥʦʥʦʱʠʝʪʦ ʠ ʦʪ ʩʲʱʦʪʦ ʛʝʦʛ-

ʨʘʬʩʢʦ ʤʷʩʪʦ, ʦʪ ʢʦʝʪʦ ʝ ʙʠʣʦ ʥʘʙʣʶʜʘʚʘʥʦ ʟʘʪʲʤʥʝʥʠʝʪʦ ʧʨʝʜʠ 3 ʩʘʨʦʩʘ. ʇʨʠ-

ʤʝʨ: ʠʟʭʦʞʜʘʡʢʠ ʦʪ ʧʲʣʥʦʪʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 11 ʘʚʛʫʩʪ 1999 ʛ., ʯʠʪ̫ʦ 

ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘʩʪʲʧʠ ʚ 14:12 EEST ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʐʘʙʣʘ (ʟʘʪʲʤʥʝʥʠʝ ˉ 

21 ʦʪ ʩʧʦʤʝʥʘʪʘʪʘ ʩʝʨʠʷ 145), ʥʘ 12 ʩʝʧʪʝʤʚʨʠ 2053 ʛ. ʧʘʢ ʦʪ ʐʘʙʣʘ ʱʝ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʯʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʩ 50% ʟʘʢʨʠʪʘ ʧʣʦʱ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʩ 

ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʚ 11:45 EEST (ʟʘʪʲʤʥʝʥʠʝ ˉ 24 ʦʪ ʩʲʱʘʪʘ ʩʝʨʠʷ). ʊʦʟʠ ʧʨʠʤʝʨ 
ʧʦʢʘʟʚʘ, ʯʝ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʩʣʝʜ ʝʜʠʥ ʪʨʦʝʥ ʩʘʨʦʩ ʥʝ ʩʝ ʧʦʚʪʘʨʷʪ ʘʙʩʦ-

ʣʶʪʥʦ ʪʦʯʥʦ. 
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ʌʠʛ. 8. ɹʘʚʥʦʪʦ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʧʦʣʫʩʷʥʢʘʪʘ ʠ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, ʚ ʧʨʦʜʲʣʞʝʥʠʝ 

ʥʘ ʝʜʥʘ ʮʷʣʘ ʩʝʨʠʷ ʦʪ ʩʘʨʦʩʠ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯʚʘʱʠ ʩʝ ʧʨʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ ʥʘ 

ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ʉʝʨʠʠʪʝ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ ʧʨʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʩʝ ʥʦʤʝʨʠʨʘʪ ʩ ʯʝʪʥʠ 
ʥʦʤʝʨʘ. ɽʜʥʘ ʩʝʨʠʷ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ ʟʘʧʦʯʚʘ ʩʲʩ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, 
ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʦʱʝ ʪʘʢʠʚʘ, ʥʦ ʩ ʥʘʨʘʩʪʚʘʱʘ ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ. ʉʣʝʜ ʪʷʭ ʟʘʧʦʯʚʘʪ ʯʘʩʪʠʯʥʠ 

ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʲʱʦ ʩ ʥʘʨʘʩʪʚʘʱʘ ʬʘʟʘ. ʇʦ-ʢʲʩʥʦ ʠʜʚʘ ʨʝʜ ʥʘ ʧʲʣʥʠʪʝ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ 
ï ʦʪ ʦʢʦʣʦ 15 ʜʦ ʦʢʦʣʦ 25 ʥʘ ʙʨʦʡ. ʂʦʛʘʪʦ ʃʫʥʘʪʘ ʟʘʧʦʯʥʝ ʜʘ ʠʟʣʠʟʘ ʦʪ ʟʝʤʥʘʪʘ ʩʷʥʢʘ, ʦʪʥʦʚʦ 
ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʯʘʩʪʠʯʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʥʦ ʚʝʯʝ ʩ ʥʘʤʘʣʷʚʘʱʠ ʬʘʟʠ. ʉʘʨʦʩʥʘʪʘ ʩʝʨʠʷ ʟʘʚʲʨʰʚʘ 
ʩʲʩ ʟʘʪʲʤʥʝʥʠʷ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, ʩʲʱʦ ʩ ʥʘʤʘʣʷʚʘʱʠ ʬʘʟʠ. ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʧʨʠ 
ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʩʝʨʠʷ, ʃʫʥʘʪʘ ʩʝ ʦʪʤʝʩʪʚʘ ʚʩʝ ʧʦ ʥʘ ʶʛ ʧʨʝʟ 
ʟʝʤʥʘʪʘ ʩʷʥʢʘ. ʇʨʠʯʠʥʘʪʘ ʝ ʚ ʥʝʮʝʣʠʷʪ ʙʨʦʡ ʜʨʘʢʦʥʠʯʥʠ ʤʝʩʝʮʠ ʚ ʩʘʨʦʩʢʠʪʝ ʮʠʢʣʠ (ʧʦʜʨʦʙ-
ʥʦʩʪʠ ï ʚ ʪʝʢʩʪʘ). ʆʩʚʝʥ ʪʦʚʘ ʦʙʘʯʝ, ʧʨʠ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʝʨʠʷʪʘ, ʦʩʪʘ ʥʘ ʟʝʤ-
ʥʘʪʘ ʩʷʥʢʘ ʩʝ ʦʢʘʟʚʘ ʥʘ ʨʘʟʣʠʯʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ. ʇʦʨʘʜʠ ʪʦʚʘ ʣʫʥʥʘʪʘ 

ʦʨʙʠʪʘ ʧʨʝʢʦʩʷʚʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʧʦʣʫʩʷʥʢʘʪʘ ʠ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, ʢʦʝʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʚ 
ʪʘʟʠ ʩʭʝʤʘ ʯʨʝʟ ʩʝʨʠʷʪʘ ʦʪ ʫʩʧʦʨʝʜʥʠ ʣʫʥʥʠ ʪʨʘʝʢʪʦʨʠʠ (ʢʘʬʷʚʠʪʝ ʩʪʨʝʣʢʠ).  

ʉʝʨʠʠʪʝ ʦʪ ʩʘʨʦʩʠ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʣʫʯʚʘʱʠ ʩʝ ʧʨʠ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἡ,  ʩʝ ʥʦʤʝʨʠʨʘʪ 

ʩ ʥʝʯʝʪʥʠ ʥʦʤʝʨʘ. ʇʨʠ ʪʷʭ ʩʲʩ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ ʃʫʥʘʪʘ ʩʝ ʠʟʜʠʛʘ ʙʘʚʥʦ ʦʪ ʶʛ ʥʘ 

ʩʝʚʝʨ 

ʉʝʨʠʠʪʝ ʦʪ ʩʘʨʦʩʠ ʠʤʘʪ ʨʘʟʣʠʯʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ï ʦʪ ʦʢʦʣʦ 12.5 ʜʦ ʦʢʦ-

ʣʦ 15.5 ʚʝʢʘ. ʉʧʦʨʝʜ ʩʚʦʷʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʝʜʥʘ ʩʝʨʠʷ ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ ʦʪ 69 

ʜʦ 89 ʟʘʪʲʤʥʝʥʠʷ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʪʠʧ ï ʩʘʤʦ ʩʣʲʥʯʝʚʠ ʠʣʠ ʩʘʤʦ ʣʫʥʥʠ. ɿʘʪʦʚʘ ʩ 

ʧʦʨʝʜʥʠ ʥʦʤʝʨʘ ʩʝ ʦʪʙʨʦʷʚʘʪ ʜʚʝ ʛʨʫʧʠ ʩʘʨʦʩʥʠ ʩʝʨʠʠ ï ʝʜʥʘ ʟʘ ʩʣʲʥʯʝʚʠʪʝ ʠ 

ʝʜʥʘ ʟʘ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ (ʩʲʦʪʚ. ʪʘʙʣʠʮʠ 1 ʠ 2).  



63 

ɺʝʯʝ ʩʧʦʤʝʥʘʭʤʝ, ʯʝ ʩʘʨʦʩʢʠʷ ʮʠʢʲʣ ʩʲʜʲʨʞʘ ʥʝʮʷʣʦ ʯʠʩʣʦ ʜʨʘʢʦʥʠʯʥʠ 

ʤʝʩʝʮʠ ï 241.999, ʤʘʢʘʨ ʯʝ ʝ ʤʥʦʛʦ ʙʣʠʟʢʦ ʜʦ 242. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʧʲʨʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʦʪ ʝʜʥʘ ʧʨʦʠʟʚʦʣʥʦ ʠʟʙʨʘʥʘ ʩʘʨʦʩʥʘ ʩʝʨʠʷ, ʃʫʥʘʪʘ ʝ ʧʦ-

ʜʘʣʝʯ ʦʪ ʚʲʟʝʣʘ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʩʣʫʯʚʘʪ ʩʘʤʠʪʝ ʟʘʪʲʤʥʝʥʠʷ. ʉ ʚʩʷʢʦ ʩʣʝʜʚʘɦ ʦ 

ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʝʨʠʷʪʘ ʃʫʥʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʢʲʤ ʚʲʟʝʣʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʤʘʢʩʠ-

ʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ ʚ 

ʩʨʝʜʘʪʘ ʥʘ ʩʝʨʠʷʪʘ ʃʫʥʘʪʘ ʝ ʚ ʩʘʤʠʷ ʚʲʟʝʣ ʠʣʠ ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ʥʝʛʦ, ʧʦʨʘʜʠ ʢʦʝ-

ʪʦ ʟʘʪʲʤʥʝʥʠʷʪʘ ʩʘ ʧʲʣʥʠ. ʉ ʥʘʙʣʠʞʘʚʘʥʝʪʦ ʥʘ ʢʨʘʷ ʥʘ ʩʝʨʠʷʪʘ ʃʫʥʘʪʘ ʩʝ ʦʢʘʟʚʘ 

ʚʩʝ ʧʦ-ʜʘʣʝʯ ʦʪ ʚʲʟʝʣʘ ʩʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʘʤʠʪʝ ʟʘʪʲʤʥʝʥʠ,̫ ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʷʭʥʘʪʘ 

ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘʤʘʣʷʚʘ. ʅʘʧʨʠʤʝʨ ʝʜʥʘ ʩʘʨʦʩʥʘ ʩʝʨʠʷ ʩʲʩ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤ-

ʥʝʥʠʷ ʟʘʧʦʯʚʘ ʩ ʯʘʩʪʠʯʥʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʤʘʣʢʘ ʬʘʟʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʣʝʜʚʘʪ ʯʘʩʪʠʯʥʠ 

ʟʘʪʲʤʥʝʥʠʷ ʩ ʥʘʨʘʩʪʚʘʘɦ ʬʘʟʘ. ʉʣʝʜ ʪʷʭ ʩʝ ʜʦʩʪʠʛʘ ʢʫʣʤʠʥʘʮʠʷʪʘ, ʧʨʠ ʢʦʷʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʦʨʝʜʠʮʘ ʦʪ ʧʲʣʥʠ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ. ʉʣʝʜ ʪʦʚʘ ʩʝʨʠʷʪʘ ʧʨʦʜʲʣ-

ʞʘʚʘ Ăʧʦ ʦʙʨʘʪʝʥ ʨʝʜñ ï ʩʲʩ ʟʘʪʲʤʥʝʥʠʷ ʩ ʥʘʤʘʣʷʚʘʘɦ ʬʘʟʘ ʠ ʟʘʚʲʨʰʚʘ ʩ ʯʘʩ-

ʪʠʯʥʦ ʩʣʥ̡ʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʤʘʣʢʘ ʬʘʟʘ. ʆʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʥʷʢʦʠ ʩʘʨʦʩʥʠ ʩʝʨʠʠ 

ʦʙʘʯʝ, ʚʤʝʩʪʦ ʧʲʣʥʠ, ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʲʩʪʝʥʦʚʠʜʥʠ (ʠʣʠ ʭʠʙʨʠʜʥʠ) ʩʣʥ̡ʯʝʚʠ 

ʟʘʪʲʤʥʝʥʠʷ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʚ ʩʘʨʦʩʢʠʪʝ ʮʠʢʣʠ ʩʝ ʩʲʜʲʨʞʘ ʧʦʯʪʠ ʮʷʣʦ ʯʠʩʣʦ 

ʘʥʦʤʘʣʠʩʪʠʯʥʠ ʤʝʩʝʮʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʪʝʟʠ ʩʝʨʠʠ, ʩʣʝʜ ʚʩʝʢʠ ʩʘʨʦʩʢʠ ʮʠʢʲʣ, 

ʃʫʥʘʪʘ ʩʝ ʦʢʘʟʚʘ ʜʘʣʝʯ ʦʪ ɿʝʤʷʪʘ ʧʦ ʝʣʠʧʪʠʯʥʘʪʘ ʩʠ ʦʨʙʠʪʘ ï ʜʦ ʩʚʦʷ ʘʧʦʛʝʡ. 

ʊʦʛʘʚʘ ʣʫʥʥʠʷʪ ʜʠʩʢ ʝ ʩ ʧʦ-ʤʘʣʲʢ ʚʠʜʠʤ ʜʠʘʤʝʪʲʨ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ 

ʪʦʡ ʥʝ ʫʩʧʷʚʘ ʜʘ ʟʘʢʨʠʝ ʠʟʮʷʣʦ ʉʣʲʥʮʝʪʦ.  

ɺ ʩʝʨʠʠʪʝ ʦʪ ʩʘʨʦʩʠ ʩʲʩ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ, ʠʤʘʱʠ ʯʝʪʥʠ ʥʦʤʝʨʘ, ʟʘʪʲʤ-

ʥʝʥʠʷʪʘ ʩʝ ʩʣʫʯʚʘʪ ʧʨʠ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἡ ʥʘ ʣʫʥʥʘʪʘ ʦʨʙʠʪʘ. ʇʨʠ ʚʩʷʢʦ 

ʩʣʝʜʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʝʜʥʘ ʪʘʢʘʚʘ ʩʝʨʠʷ, ʃʫʥʘʪʘ ʩʝ ʦʪʤʝʩʪʚʘ ʦʪ ʶʛ ʥʘ ʩʝʚʝʨ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʢʣʠʧʪʠʢʘʪʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʲʨʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʝʨʠʷʪʘ (ʯʘʩ-

ʪʠʯʥʦ ʩʣʲʥʯʝʚʦ ʩ ʤʘʣʢʘ ʬʘʟʘ) ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʖʞʥʠʷ ʧʦʣʶʩ ʥʘ ɿʝʤʷʪʘ. ʃʦʛʠʯ-

ʥʦ ʧʦʩʣʝʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʲʱʘʪʘ ʩʝʨʠʷ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ʉʝʚʝʨʥʠʷ ʧʦʣʶʩ.  

ɺ ʩʝʨʠʠʪʝ ʦʪ ʩʘʨʦʩʠ ʩʲʩ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ, ʠʤʘʱʠ ʥʝʯʝʪʥʠ ʥʦʤʝʨʘ, ʝ 

ʦʙʨʘʪʥʦ ï ʟʘʪʲʤʥʝʥʠʷʪʘ ʩʝ ʩʣʫʯʚʘʪ ʧʨʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ. ʇʨʠ ʚʩʷʢʦ ʩʣʝʜ-

ʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʝʜʥʘ ʪʘʢʘʚʘ ʩʝʨʠʷ, ʃʫʥʘʪʘ ʩʝ ʦʪʤʝʩʪʚʘ ʦʪ ʩʝʚʝʨ ʥʘ ʶʛ ʩʧʨ̫-

ʤʦ ʝʢʣʠʧʪʠʢʘʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʲʨʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʝʨʠʷʪʘ ʝ ʚʠʜʠʤʦ ʦʪ 

ʉʝʚʝʨʥʠʷ ʧʦʣʶʩ. 

 

ɺʩʷʢʘ ʩʘʨʦʩʥʘ ʩʝʨʠʷ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ ʟʘʧʦʯʚʘ ʩʲʩ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫ-

ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, ʩ ʤʘʣʢʘ ʬʘʟʘ. ʉʣʝʜʚʘʪ ʦʱʝ ʪʘʢʠʚʘ ʟʘʪʲʤʥʝʥʠ,̫ ʥʦ ʩ ʥʘʨʘʩʪ-

ʚʘʱʘ ʬʘʟʘ. ʉʣʝʜ ʪʷʭ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʯʘʩʪʠʯʥʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʩʲʱʦ ʩ 

ʥʘʨʘʩʪʚʘʱʘ ʬʘʟʘ. ʉ ʥʘʙʣʠʞʘʚʘʥʝʪʦ ʥʘ ʩʨʝʜʘʪʘ ʥʘ ʩʝʨʠʷʪʘ ʟʘʧʦʯʚʘ ʜʲʣʛʘ ʧʦʨʝʜʠ-

ʮʘ ʦʪ ʧʲʣʥʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ. ʉʣʝʜ ʪʦʚʘ ʧʦ Ăʦʙʨʘʪʝʥ ʨʝʜñ ʩʝʨʠʷʪʘ ʚʲʨʚʠ ʢʲʤ 

ʩʚʦʷ ʢʨʘʡ ʠ ʟʘʚʲʨʰʚʘ ʦʪʥʦʚʦ ʩ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ, ʩ ʤʘʣʢʘ ʬʘʟʘ. 

ɺ ʩʝʨʠʠʪʝ ʦʪ ʩʘʨʦʩʠ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʠʤʘʱʠ ʯʝʪʥʠ ʥʦʤʝʨʘ (ʬʠʛ. 8), ʟʘ-

ʪʲʤʥʝʥʠʷʪʘ ʩʝ ʩʣʫʯʚʘʪ ʧʨʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ἠ. ʉ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʟʘʪʲʤʥʝʥʠʝ 

ʦʪ ʝʜʥʘ ʪʘʢʘʚʘ ʩʝʨʠʷ, ʃʫʥʘʪʘ ʩʝ ʦʪʤʝʩʪʚʘ ʦʪ ʩʝʚʝʨ ʥʘ ʶʛ ʧʨʝʟ ʟʝʤʥʘʪʘ ʩʷʥʢʘ. ɺ 
ʩʝʨʠʠʪʝ ʩʘʨʦʩʠ ʩ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ ʩ ʥʝʯʝʪʥʠ ʥʦʤʝʨʘ ʝ ʪʦʯʥʦ ʦʙʨʘʪʥʦʪʦ ï ʪʘʙ-

ʣʠʮʘ 3. 
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ʊʘʙʣʠʮʘ 1. ɸʢʪʫʘʣʥʠʪʝ ʩʝʛʘ 40 ʩʝʨʠʠ ʦʪ ʩʘʨʦʩʠ ʟʘ ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ. ɺʩʷʢʦ ʩʣʲʥʯʝʚʦ 
ʟʘʪʲʤʥʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʩʣʫʯʚʘ ʚ ʥʘʰʝ ʚʨʝʤʝ (ʚʘʣʠʜʥʦ ʟʘ ʛʦʜʠʥʠʪʝ ʦʢʦʣʦ 2024-ʘ), ʧʨʠʥʘʜʣʝʞʠ 
ʢʲʤ ʥʷʢʦʷ ʦʪ ʪʝʟʠ ʩʝʨʠʠ 
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ʊʘʙʣʠʮʘ 2. ɸʢʪʫʘʣʥʠʪʝ ʩʝʛʘ 41 ʩʝʨʠʠ ʦʪ ʩʘʨʦʩʠ ʟʘ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ. ɺʩʷʢʦ ʣʫʥʥʦ ʟʘʪʲʤ-
ʥʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʩʣʫʯʚʘ ʚ ʥʘʰʝ ʚʨʝʤʝ (ʦʢʦʣʦ 2024 ʛ.), ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʥʷʢʦʷ ʦʪ ʪʝʟʠ ʩʝʨʠʠ 
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ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʠʥ ʩʘʨʦʩʢʠ ʮʠʢʲʣ (6585.3211 ʜʥʠ ʠʣʠ 18.03 ʛʦʜʠʥʠ) ʩʝ 

ʩʣʫʯʚʘʪ ʦʙʱʦ ʦʢʦʣʦ 80 ʩʣʲʥʯʝʚʠ ʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ. ʃʦʛʠʯʥʦ ʧʲʨʚʦʪʦ ʠ ʧʦʩ-

ʣʝʜʥʦʪʦ ʦʪ ʪʷʭ ʙʝʣʝʞʘʪ ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʷ ʩʘʨʦʩʢʠ ʮʠʢʲʣ, ʥʦ 

ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ ʜʨʫʛʠ ʩʝʨʠʠ ʦʪ ʩʘʨʦʩʠ, ʢʦʠʪʦ ʪʝʢʘʪ ʧʘʨʘʣʝʣʥʦ 

ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʯʠʠʪʦ ʩʘʨʦʩʢʠ ʮʠʢʣʠ ʩʝ ʨʘʟʤʠʥʘʚʘʪ ʝʜʠʥ ʩʧʨʷʤʦ ʜʨʫʛ ʧʦ ʨʘʟʣʠʯʝʥ 

ʥʘʯʠʥ. ʊʝʟʠ ʟʘʪʲʤʥʝʥʠʷ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʜʚʝ ʠʣʠ ʧʦ ʪʨʠ ʚ ʦʙʱʦ 38 ʩʝʟʦʥʘ ʥʘ 

ʟʘʪʲʤʥʝʥʠʷ, ʢʦʠʪʦ, ʢʘʢʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ, ʥʘʩʪʲʧʚʘʪ ʩʨʝʜʥʦ ʧʨʝʟ 173.31 ʜʥʠ 

(ʟʘʱʦʪʦ 6585.3211 / 173.31 å 38). 

 

ɿʘ ʧʨʲʚ ʧʲʪ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʩʘ ʙʠʣʠ ʧʨʝʜʩʢʘʟʚʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʠ-

ʥʠʯʝʥ ʩʘʨʦʩ ʚ ɼʨʝʚʝʥ ɺʘʚʠʣʦʥ. ʊʦʚʘ ʫʤʝʥʠʝ ʝ ʜʦʩʪʠʛʥʘʣʦ ʜʦ ɼʨʝʚʥʘ ɻʲʨʮʠʷ 

(ʊʘʣʝʩ ʄʠʣʝʪʩʢʠ), ʢʲʜʝʪʦ ʧʨʝʜʩʢʘʟʘʥʠʷʪʘ ʙʠʣʠ ʫʪʦʯʥʝʥʠ ʯʨʝʟ ʧʨʝʩʤʷʪʘʥʠʷ ʥʘ 

ʙʘʟʘʪʘ ʥʘ ʪʨʦʡʥʠʷ ʩʘʨʦʩ. 

 

ɼʨʫʛ ʚʘʞʝʥ ʣʫʥʝʥ ʮʠʢʲʣ, ʧʨʠ ʪʦʚʘ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʙʣʠʟʢʘ ʜʦ ʪʘʟʠ ʥʘ ʩʘ-

ʨʦʩʘ, ʝ ʄʝʪʦʥʦʚʠʷʪ. ɻʨʲʮʢʠʷʪ ʘʩʪʨʦʥʦʤ ʄʝʪʦʥ (440 ʛ. ʧʨ. ʥ.ʝ., ʞʠʚʷʣ ʚ ɸʪʠʥʘ) 

ʫʩʪʘʥʦʚʠʣ, ʯʝ 235 ʣʫʥʥʠ ʩʠʥʦʜʠʯʥʠ ʤʝʩʝʮʘ ʩʘ ʧʦʯʪʠ ʪʦʯʥʦ ʨʘʚʥʠ ʥʘ 19 ʪʨʦʧʠʯ-

ʥʠ ʛʦʜʠʥʠ (ʠʣʠ 6940 ʜʥʠ), ʩ ʥʝʪʦʯʥʦʩʪ ʩʘʤʦ ʦʪ ʥʷʢʦʣʢʦ ʯʘʩʘ. ʉ ʜʨʫʛʠ ʜʫʤʠ ʠʤʘ-

ʤʝ ʧʦ 12.368 (å12.4) ʩʠʥʦʜʠʯʥʠ ʤʝʩʝʮʘ ʚʲʚ ʚʩʷʢʘ ʪʨʦʧʠʯʥʘ ʛʦʜʠʥʘ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʘʢʦ ʥʘ ʜʘʜʝʥʘ ʜʘʪʘ ʃʫʥʘʪʘ ʝ ʚʲʚ ʬʘʟʘ ʧʲʣʥʦʣʫʥʠʝ, ʪʦ ʩʣʝʜʚʘʱʠʷ 

ʧʲʪ, ʢʦʛʘʪʦ ʱʝ ʠʤʘ ʧʲʣʥʦʣʫʥʠʝ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ (ʠ ʧʦʯʪʠ ʧʦ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʪ 

ʜʝʥʦʥʦʱʠʝʪʦ), ʱʝ ʙʲʜʝ ʩʣʝʜ 19 ʛʦʜʠʥʠ. ʄʝʪʦʥʦʚʠʷʪ ʮʠʢʲʣ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʣʫʥ-

ʥʠʪʝ ʠ ʣʫʥʥʦ-ʩʣʲʥʯʝʚʠʪʝ ʢʘʣʝʥʜʘʨʠ.  

ʉʘʨʦʩʢʠʪʝ ʠ ʄʝʪʦʥʦʚʠʪʝ ʮʠʢʣʠ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʙʲʨʢʘʪ.  
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ʊʘʙʣʠʮʘ 3. ʉʧʠʩʲʢ ʥʘ ʚʩʠʯʢʠ 82 ʟʘʪʲʤʥʝʥʠʷ, ʢʦʠʪʦ ʱʝ ʩʝ ʩʣʫʯʘʪ ʚ ʝʜʠʥ ʩʘʨʦʩ, ʟʘʧʦʯʚʘʱ ʦʪ 
ʜʘʜʝʥʦʪʦ ʟʘ ʧʨʠʤʝʨ ʚ ʪʝʢʩʪʘ ʯʘʩʪʠʯʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 18.09.2024 ʛ. ʠ ʟʘʚʲʨʰʚʘʱ ʩ 
ʣʫʥʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʥʘ 29.09.2042 ʛ. ɼʘʥʥʠʪʝ ʟʘ ʪʝʟʠ ʜʚʝ ʟʘ-
ʪʲʤʥʝʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʘ ʚ ʩʠʥ ʰʨʠʬʪ, ʪʲʡ ʢʘʪʦ ʪʝ ʙʝʣʝʞʘʪ ʥʘʯʘ-
ʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʠʟʙʨʘʥʠʷ ʩʘʨʦʩʢʠ ʮʠʢʲʣ ˉ 52 ʦʪ ʩʝʨʠʷ 118  
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ʊʘʙʣʠʮʘ 3 ï ʧʨʦʜʲʣʞʝʥʠʝ 

 
 
ɺ ʪʘʙʣʠʮʘ 3, ʚ ʨʝʜʦʚʝʪʝ ʥʘ ʩʠʥ ʬʦʥ ʩʘ ʜʘʥʥʠʪʝ ʟʘ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ï 

ʦʙʱʦ 42, ʘ ʪʝʟʠ ʥʘ ʙʷʣ ʬʦʥ ʩʘ ʟʘ ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ï ʦʙʱʦ 40. ɺ ʟʝʣʝʥ 
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ʰʨʠʬʪ ʩʘ ʜʘʥʥʠʪʝ ʟʘ ʟʘʪʲʤʥʝʥʠʝ ˉ 13 ï ʣʫʥʥʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ 18.07.2027 ʛ. 

ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʝɦ ʙʲʜʝ ʧʦʩʣʝʜʥʦ ʦʪ ʩʘʨʦʩʥʘ ʩʝʨʠʷ ˉ 110. ʊʘʟʠ ʩʝʨʠʷ ʝ ʠʤʘʣʘ 

ʦʙʱʦ 72 ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʪ.ʝ. 71 ʩʘʨʦʩʢʠ ʮʠʢʲʣʘ, ʠ ʝ ʧʨʦʜʲʣʞʠʣʘ 1280.1 ʛʦʜʠ-

ʥʠ (ʚʠʞʪʝ ʠ ʪʘʙʣʠʮʘ 2).  

ʆʪ ʥʦʤʝʨʘʮʠʷʪʘ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʠ ʥʘ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝ-

ʥʠʷ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʩʲʱʠʪʝ ʩʝ ʩʣʫʯʚʘʪ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ 

ʢʨʘʷ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʘʨʦʩʥʠ ʩʝʨʠʠ. ʆʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʩʝʨʠʠʪʝ ʥʘʩʪʲʧʚʘʪ ʧʲʣʥʠ-

ʪʝ, ʧʨʲʩʪʝʥʦʚʠʜʥʠʪʝ ʠ ʭʠʙʨʠʜʥʠʪʝ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʲʣʥʠʪʝ ʣʫʥʥʠ 

ʟʘʪʲʤʥʝʥʠʷ. 
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ʅɽɹɽʉʅʀʊɽ ʇʃɸʅʆɺɽ 

ʏʝʩʪʦ ʩʝ ʠʟʢʘʟʚʘʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʝ ʚ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʩʚʝʪʘ ʠ ʜʦʨʠ ʚ 

ʥʷʢʦʡ ʨʘʡʦʥʠ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʲʱʝʩʪʚʫʚʘʪ ʜʨʝʚʥʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ï 

ʛʨʦʙʥʠʮʠ, ʩʚʝʪʠʣʠʱʘ, ʤʦʛʠʣʠ ʠ ʜʨ., ʯʠʝʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʝ ʧʣʘʥʠʨʘʥʦ ʦʪ ʪʝʭʥʠʪʝ 

ʩʪʨʦʠʪʝʣʠ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʟʚʝʟʜʠʪʝ ʦʪ ʥʷʢʦʝ ʩʲʟʚʝʟʜʠʝ. ʄʘʢʘʨ ʯʝ ʪʘʢʠʚʘ ʩʪʘ-

ʥʦʚʠʱʘ ʩʝ ʧʦʩʨʝʱʘʪ ʩʢʝʧʪʠʯʥʦ ʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ï ʥʘʧʲʣʥʦ ʦʩʥʦʚʘʪʝʣʥʦ, 

ʤʥʦʛʦ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʠ ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠ, ʢʘʢʪʦ ʠ ʘʨʭʝʦʣʦʟʠ ʦʪ ʮʷʣ ʩʚʷʪ, 

ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʘʥʘʣʠʟʠʨʘʪ ʧʣʘʥʦʚʝ ʩ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʘʢʠʚʘ ʦʙʝʢʪʠ, ʩʨʘʚ-

ʥʷʚʘʡʢʠ ʛʠ ʚʥʠʤʘʪʝʣʥʦ ʩ ʢʘʨʪʠ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ. ɺ ʀʥʩʪʠʪʫʪʘ ʧʦ ʘʩʪʨʦʥʦʤʠʷ 

ʥʘ ɹɸʅ ʩʲʱʦ ʩʘ ʧʦʩʪʲʧʚʘʣʠ ʟʘʧʠʪʚʘʥʠʷ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʫʧʨʘʚʘʪʘ ʥʘ ʨʘʟ-

ʣʠʯʥʠ ʛʨʘʜʦʚʝ ʚ ʩʪʨʘʥʘʪʘ, ʦʪ ʢʫʣʪʫʨʥʠ ʜʝʡʮʠ ʠ ʫʯʠʪʝʣʠ, ʧʦ ʧʦʚʦʜ ʧʨʝʜʧʦʣʘʛʘʝ-

ʤʘ ʧʨʠʣʠʢʘ ʚ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʘʥʩʘʤʙʣʠ ʦʪ ʤʝʩʪʥʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ʩ 

ʬʠʛʫʨʠʪʝ ʥʘ ʥʷʢʦʠ ʩʲʟʚʝʟʜʠʷ. ʅʦ ʟʘ ʜʘ ʩʝ ʧʦʪʚʲʨʜʠ ʠʣʠ ʦʪʭʚʲʨʣʠ ʭʠʧʦʪʝʟʘʪʘ ʟʘ 

ʪʘʢʦʚʘ ʩʲʦʪʚʝʪʩʪʚʠʝ, ʝ ʥʫʞʝʥ ʘʥʘʣʠʟ ʥʘ ʙʘʟʘʪʘ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʠ ʢʘʨʪʠ ʥʘ ʚʧ̡-

ʨʦʩʥʠʷ ʨʘʡʦʥ. ɿʘ ʜʘ ʙʲʜʝ ʧʦ-ʨʝʘʣʠʩʪʠʯʝʥ ʝʜʠʥ ʪʘʢʲʚ ʘʥʘʣʠʟ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ 

ʧʨʝʜʚʠʜ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ, ʙʝʟ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʣʝʩʥʦ ʤʦʞʝʤ ʜʘ 

ʙʲʜʝʤ ʧʦʜʚʝʜʝʥʠ ʚ ʥʘʰʠʪʝ ʨʘʟʩʲʞʜʝʥʠʷ. ʑʝ ʥʠ ʩʝ ʥʘʣʦʞʠ ʩʲʱʦ ʜʘ ʧʨʦʚʝʜʝʤ 

ʩʠʤʫʣʘʮʠʠ ʥʘ ʚʠʜʘ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ ʟʘ ʤʠʥʘʣʠ ʝʧʦʭʠ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʠ-

ʟʠʨʘʥ ʩʦʬʪʫʝʨ. ʇʦ-ʜʦʣʫ ʚ ʪʘʟʠ ʩʪʘʪʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʪʘʢʠʚʘ ʩʠʤʫ-

ʣʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʟʘ ʝʬʝʤʝʨʠʜʠʪʝ ʥʘ 

ʪʝʣʘʪʘ ʦʪ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʝʥʠ ʚ ʃʘʙʦʨʘʪʦʨʠʷʪʘ ʟʘ ʨʝʘʢʪʠʚʥʦ ʜʚʠ-

ʞʝʥʠʝ (Jet Propulsion Laboratory ï JPL) ʥʘ NASA. ʇʦ-ʪʦʯʥʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʦʜʝ-

ʣʠ ʩʘ JPL DE404 ï ʟʘ ʝʬʝʤʝʨʠʜʠʪʝ ʚ ʠʥʪʝʨʚʘʣʘ ʦʪ 3000 ʛ. ʧʨ. ʥ. ʝ. ʜʦ 3000 ʛ. ʦʪ 

ʥ.ʝ. ʠ ʤʦʜʝʣʲʪ JPL DE431 ï ʟʘ ʝʬʝʤʝʨʠʜʠʪʝ ʚ ʧʦ-ʰʠʨʦʢʠʷ ʠʥʪʝʨʚʘʣ ʦʪ 13 201 ʛ. 

ʧʨ. ʥ. ʝ. ʜʦ 17 191 ʛ. ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʥʘ ʥ.ʝ. ʇʨʠ ʩʠʤʫʣʘʮʠʠ ʟʘ ʤʠʥʘʣʠ ʠ ʙʲʜʝʱʠ 

ʝʧʦʭʠ ʩʦʬʪʫʝʨʲʪ ʚʟʝʤʘ ʧʨʝʜʚʠʜ ʝʬʝʢʪʘ ʦʪ ʧʨʝʮʝʩʠʦʥʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ 

ʦʩ, ʢʘʢʪʦ ʠ ʲʛʣʦʚʠʪʝ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ ʟʚʝʟʜʠʪʝ ʧʦ ʥʝʙʝʪʦ, ʧʦʨʘʜʠ ʪʝʭʥʠʪʝ ʩʦʙʩʪ-

ʚʝʥʠ ʜʚʠʞʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦ-ʜʦʣʫ ʱʝ ʠʟʙʨʦʠʤ ʥʘʡ-ʚʘʞʥʠʪʝ 

ʧʨʠʥʮʠʧʠ, ʢʲʤ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʜʲʨʞʘʤʝ ʧʨʠ ʥʘʰʠʪʝ ʘʥʘʣʠʟʠ, ʢʘʪʦ ʟʘʝʜʥʦ 

ʩ ʪʦʚʘ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʙʘʚʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʚ ʚʠʜʘ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ, ʥʘʩʪʲʧʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʥʘ ʠʟʤʠʥʘʣʠʪʝ ʥʷʢʦʣʢʦ ʭʠʣʷʜʦʣʝʪʠʷ. 

 

1. ɿʘ ʜʘ ʠʤʘʤʝ ʤʘʢʩʠʤʘʣʥʦ ʨʝʘʣʠʩʪʠʯʝʥ ʧʦʜʭʦʜ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʧʲʨʚʦ ʜʘ 

ʧʨʦʚʝʨʠʤ ʜʘʣʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ ʚ ʨʘʟʛʣʝʞʜʘʥʠʷ 

ʘʥʩʘʤʙʲʣ ʥʝ ʝ ʦʙʫʩʣʦʚʝʥʦ ʦʪ ʩʲʚʩʝʤ ʦʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ ï ʥʘʣʠʯʠʝ ʠʣʠ ʣʠʧʩʘ ʥʘ 

ʫʜʦʙʝʥ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʪʝʨʝʥ, ʥʘ ʩʪʨʦʠʪʝʣʝʥ ʤʘʪʝʨʠʘʣ ʚ ʙʣʠʟʦʩʪ, ʧʦʨʘʜʠ ʧʨʝʤʠ-

ʥʘʚʘʱʠ ʨʝʢʠ ʠ ʜʨʫʛʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʝʨʝʥʘ. ʅʘʡ-ʚʝʨʦʷʪʥʦ ʪʦʯʥʦ ʪʝʟʠ ʧʨʠʯʠʥʠ ʩʘ 

ʙʠʣʠ ʦʧʨʝʜʝʣʷʱʠ, ʘ ʥʝ ʥʷʢʘʢʲʚ ʩʪʨʝʤʝʞ ʟʘ ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʙʝʩʥʘ ʬʠʛʫʨʘ 

ʚʲʨʭʫ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ɿʥʘʝ ʩʝ ʥʘʧʨʠʤʝʨ, ʯʝ ʪʨʘʢʠʡʩʢʠʪʝ ʩʚʝʪʠʣʠʱʘ ʯʝʩʪʦ 

ʩʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʩʢʘʣʥʠ ʬʝʥʦʤʝʥʠ ʠʣʠ ʜʦ ʜʨʫʛ ʪʠʧ ʧʨʠʨʦʜʥʠ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ. 

ʀʟʛʣʝʞʜʘ, ʯʝ ʙʣʠʟʦʩʪʪʘ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʝ ʙʠʣʘ ʧʨʝʜʧʦʯʠʪʘʥʘ, ʚʝʨʦʷʪʥʦ ʧʦ ʨʝʣʠ-
ʛʠʦʟʥʠ ʩʲʦʙʨʘʞʝʥʠʷ. 
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2. ɸʢʦ ʚʩʝ ʧʘʢ ʧʨʠʝʤʝʤ, ʯʝ ʜʨʝʚʥʠʪʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ʚ ʜʘʜʝʥʘ ʤʝʩʪ-

ʥʦʩʪ, ʠʣʠ ʩʢʘʣʥʠʪʝ ʷʤʢʠ, ʠʟʜʲʣʙʘʥʠ ʚ ʨʘʡʦʥʘ ʥʘ ʥʷʢʦʠ ʩʚʝʪʠʣʠʱʘ, ʜʝʡʩʪʚʠʪʝʣʥʦ 

ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʧʦʜʦʙʠʝ ʥʘ ʟʚʝʟʜʠʪʝ ʦʪ ʥʷʢʦʝ ʩʲʟʚʝʟʜʠʝ, ʪʦ ʥʝ ʤʦʞʝʤ ʜʘ ʨʘʟ-

ʯʠʪʘʤʝ, ʯʝ ʬʠʛʫʨʘʪʘ, ʦʙʨʠʩʫʚʘʥʘ ʦʪ ʪʷʭ, ʝ ʦʨʠʝʥʪʠʨʘʥʘ ʧʨʘʚʠʣʥʦ ʧʦ ʧʦʩʦʢʠʪʝ ʥʘ 

ʩʚʝʪʘ. ɼʘ ʩʠ ʧʨʝʜʩʪʘʚʠʤ, ʯʝ ʠʩʢʘʤʝ ʜʘ ʥʘʨʠʩʫʚʘʤʝ ʬʠʛʫʨʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ 

ʆʨʠʦʥ ʧʦ ʚʨʝʤʝ ʥʘ ʥʝʛʦʚʘʪʘ ʢʫʣʤʠʥʘʮʠʷ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ. ɿʘ ʧʦ-ʛʦʣʷʤʦ 

ʫʜʦʙʩʪʚʦ ʤʦʞʝʤ ʜʘ ʩʝ ʦʙʲʨʥʝʤ ʥʘ ʶʛ ʠ ʜʘ ʯʝʨʪʘʝʤ ʚʲʨʭʫ ʣʠʩʪ ʭʘʨʪʠʷ, ʣʝʞʘʱ ʥʘ 

ʤʘʩʘ ʧʨʝʜ ʥʘʩ. ʅʘ ʥʝʙʝʪʦ ʆʨʠʦʥ ʝ ʩ Ăʛʣʘʚʘ ʥʘ ʩʝʚʝʨñ, ʥʦ ʘʢʦ ʥʘʥʝʩʝʤ ʬʠʛʫʨʘʪʘ 

ʤʫ ʚʲʨʭʫ ʭʘʨʪʠʷʪʘ, ʨʝʘʣʥʦ ʪʷ ʱʝ ʩʝ ʦʢʘʞʝ ʦʨʠʝʥʪʠʨʘʥʘ ʩ Ăʛʣʘʚʘ ʥʘ ʶʛñ, ʧʨʦʩʪʦ 

ʟʘʱʦʪʦ ʪʘʢʘ ʝ ʥʘʡ-ʫʜʦʙʥʦ ʜʘ ʷ ʦʯʝʨʪʘʝʤ. ʇʦ ʩʲʱʘʪʘ ʧʨʠʯʠʥʘ ʤʦʞʝʤ ʜʘ ʦʯʘʢʚʘʤʝ 

ʦʙʨʘʪʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʬʠʛʫʨʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ, ʧʨʝʩʲʟʜʘʜʝʥʠ ʚʲʨʭʫ ʟʝʤʷʪʘ 

ʯʨʝʟ ʜʘʜʝʥ ʪʠʧ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ. ɿʘʪʦʚʘ ʧʨʠ ʧʨʦʚʝʨʢʘ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʟʚʝʟ-

ʜʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʲʨʪʘʤʝ ʙʘʚʥʦ ʝʜʥʘʪʘ ʦʪ ʜʚʝʪʝ ʢʘʨʪʠ ï ʧʣʘʥʘ ʩ 

ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ ʠʣʠ ʟʚʝʟʜʥʘʪʘ ʢʘʨʪʘ. 

3. ɸʢʦ ʩʝ ʢʘʩʘʝ ʟʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪ ʤʦʛʠʣʠ, ʥʝ ʝ ʩʠʛʫʨʥʦ ʜʘʣʠ ʜʥʝʩ ʚʩʠʯʢʠ 

ʦʪ ʪʷʭ ʩʘ ʟʘʧʘʟʝʥʠ. ɺ ʭʦʜʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʜʝʡʥʦʩʪʠ ʚ ʜʘʜʝʥʠʷ ʨʘʡʦʥ ʥʷʢʦʠ ʦʪ 

ʤʦʛʠʣʠʪʝ ʤʦʞʝ ʜʘ ʩʘ ʙʠʣʠ ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʟʦʨʘʚʘʥʠ ï ʜʦ ʟʘʣʠʯʘʚʘʥʝ. ɺʲʟʤʦʞʥʦ ʝ 

ʩʲʱʦ ʤʝʩʪʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʜʘ ʝ ʜʦʙʠʚʘʣʦ ʧʨʲʩʪ ʦʪ ʪʷʭ, ʢʦʷʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʦ-

ʧʨʝʯʠʩʪʝʥʘ ʦʪ ʢʘʤʲʥʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʯʚʘʪʘ ʥʘʦʢʦʣʦ. ɽʨʦʟʠʷʪʘ ʠ ʝʚʝʥʪʫʘʣʥʠ 

ʩʪʨʦʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʘ ʧʨʠʯʠʥʠ ʟʘ ʟʘʣʠʯʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʦʪ ʪʷʭ. 

4. ʆʙʨʘʪʥʦ ʥʘ ʛʦʨʥʦʪʦ ï ʘʢʦ ʧʨʠʝʤʝʤ, ʯʝ ʚ ʜʨʝʚʥʦʩʪʪʘ ʥʷʢʦʡ ʥʘʨʦʜ ʝ ʠʟʜʠ-

ʛʘʣ ʤʦʛʠʣʠ ʩʧʦʨʝʜ ʧʦʧʫʣʷʨʥʠʷ ʧʨʠʥʮʠʧ Ăʂʘʢʪʦ ʥʘ ʥʝʙʝʪʦ ï ʪʘʢʘ ʠ ʥʘ ʟʝʤʷʪʘñ, ʪʦ 

ʧʦ-ʢʲʩʥʠ ʩʪʨʦʠʪʝʣʠ ʤʦʞʝ ʩʲʱʦ ʜʘ ʩʘ ʠʟʜʠʛʘʣʠ ʤʦʛʠʣʠ ï ʥʘʧʨʠʤʝʨ ʥʘʜʛʨʦʙʥʠ, 

ʙʝʟ ʠʟʦʙʱʦ ʜʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ ʩ ʥʷʢʘʢʲʚ ʧʣʘʥ. 

5. ʅʝ ʙʠʚʘ ʜʘ ʪʲʨʩʠʤ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʩʲʚʧʘʜʝʥʠʝ ʚ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʜʨʝʚʥʠ ʦʙʝʢʪʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʟʚʝʟʜʠʪʝ ʦʪ ʜʘʜʝʥ ʨʘʡʦʥ ʥʘ 

ʥʝʙʝʪʦ. ʈʘʟʣʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʝʨʝʥʘ ʤʦʞʝ ʜʘ ʩʘ ʙʠʣʠ ʧʨʠʯʠʥʘ ʥʷʢʦʠ ʦʪ ʦʙʝʢ-

ʪʠʪʝ ʜʘ ʩʝ ʧʦʩʪʨʦʷʪ ʚ ʥʝʧʲʣʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ. 

6. ʊʨʷʙʚʘ ʜʘ ʧʦʪʲʨʩʠʤ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʠʩʪʦʨʠʷʪʘ ʠ ʤʠʪʦʣʦʛʠʷʪʘ ʥʘ ʜʨʝʚʥʠ-

ʪʝ ʥʘʨʦʜʠ, ʥʘʩʝʣʷʚʘʣʠ ʩʲʦʪʚʝʪʥʠʷ ʨʝʛʠʦʥ, ʢʦʷʪʦ ʤʦʞʝ ʙʠ ʱʝ ʥʠ ʧʦʩʦʯʠ ʨʝʣʠʛʠʦ-

ʟʝʥ ʠʣʠ ʜʨʫʛ ʤʦʪʠʚ ʟʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʪʘʢʲʚ ʩʪʨʦʠʪʝʣʝʥ ʧʣʘʥ. ʅʝ ʙʠ ʙʠʣʦ ʜʦʙʨʝ 

ʘʢʦ ʚʷʨʚʘʤʝ ʥʝʦʩʥʦʚʘʪʝʣʥʦ ʚ ʪʝʦʨʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʥʷʢʘʢʚʠ ʘʨʭʝʦʣʦʛʠ-

ʯʝʩʢʠ ʦʙʝʢʪʠ ʩ ʜʘʜʝʥʦ ʩʲʟʚʝʟʜʠʝ, ʧʨʦʩʪʦ ʟʘʱʦʪʦ ʩʤʝ ʯʫʣʠ, ʯʝ ʥʷʢʦʡ ʪʚʲʨʜʠ ʪʦʚʘ! 

ʄʘʣʢʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʩʤʝ ʧʨʘʚʠ ʥʘʤʘʣʷʚʘ ʦʱʝ ʧʦʚʝʯʝ, ʘʢʦ ʢʦʤʝʥʪʠʨʘʥʦʪʦ 

ʩʲʟʚʝʟʜʠʝ ʝ ʥʷʢʦʝ ʦʪ ʩʣʘʙʠʪʝ ʪʘʢʠʚʘ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ. ʂʘʪʦ ʧʨʠʤʝʨ ʱʝ ʧʦʩʦʯʠʤ 

ʤʘʣʢʦ ʚʝʨʦʷʪʥʘʪʘ, ʥʦ ʜʦʩʪʘ ʪʠʨʘʞʠʨʘʥʘ ʚʝʨʩʠʷ ʟʘ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʭʨʘʤʦʚʝʪʝ 

ʚ ɸʥʛʢʦʨ ɺʘʪ, ʂʘʤʙʦʜʞʘ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʟʚʝʟʜʠʪʝ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ɼʨʘʢʦʥ. 

ɼʨʘʢʦʥ ʝ ʩʣʘʙʦ ʩʲʟʚʝʟʜʠʝ, ʯʠʷʪʦ ʬʠʛʫʨʘ ʜʦʨʠ ʜʥʝʩ ʩʝ ʧʨʝʜʩʪʘʚʷ ʧʦ ʨʘʟʣʠʯʥʠ 

ʥʘʯʠʥʠ ʚ ʟʚʝʟʜʥʠʪʝ ʢʘʨʪʠ ʠ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʣʘʥʝʪʘʨʠʫʤʠ. ʅʝ ʩʘ ʠʟʚʝʩʪʥʠ ʫʙʝ-

ʜʠʪʝʣʥʠ ʨʝʣʠʛʠʦʟʥʠ ʤʦʪʠʚʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʥʘʢʘʨʘʪ ʜʨʝʚʥʠʪʝ ʢʭʤʝʨʠ ʜʘ 

ʧʣʘʥʠʨʘʪ ʭʨʘʤʦʚʠʷ ʩʠ ʢʦʤʧʣʝʢʩ ʧʨʝʟ XII ʚ. ʪʦʯʥʦ ʩʧʦʨʝʜ ʩʣʘʙʠʪʝ ʟʚʝʟʜʠ ʥʘ ɼʨʘ-

ʢʦʥ. ʇʦ-ʜʦʙʨʝ ʙʠ ʙʠʣʦ ʜʘ ʧʦʪʲʨʩʠʤ ʧʨʠʣʠʢʘ ʩ ʥʷʢʦʝ ʷʨʢʦ, ʝʤʙʣʝʤʘʪʠʯʥʦ ʩʲʟ-

ʚʝʟʜʠʝ ï ʆʨʠʦʥ, ɻʦʣʷʤʘ ʤʝʯʢʘ ʠʣʠ ʜʨ. ʅʘʧʨʠʤʝʨ ʜʦʩʪʘ ʧʦ-ʚʝʨʦʷʪʥʘ ʠʟʛʣʝʞʜʘ 
ʪʝʦʨʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʚ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʨʠʪʝ ʛʦʣʝʤʠ ʧʠʨʘʤʠʜʠ ʚ ɻʠʟʘ, 

ɽʛʠʧʝʪ, ʩ ʪʨʠʪʝ ʟʚʝʟʜʠ ʦʪ Ăʧʦʷʩʘñ ʥʘ ʆʨʠʦʥ. ʀʤʘ ʧʠʩʤʝʥʠ ʩʚʝʜʝʥʠʷ, ʩʧʦʨʝʜ ʢʦʠ-
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ʪʦ ʝʛʠʧʪʷʥʠʪʝ ʩʘ ʦʪʲʞʜʝʩʪʚʷʚʘʣʠ ʘʥʪʨʦʧʦʤʦʨʬʥʘʪʘ ʬʠʛʫʨʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʠ-

ʦʥ ʩ ʙʦʛ ʆʟʠʨʠʩ, ʘ ʟʚʝʟʜʘʪʘ ʉʠʨʠʫʩ ï ʩ ʥʝʛʦʚʘʪʘ ʩʲʧʨʫʛʘ ʀʟʠʜʘ. ʊʦʚʘ ʥʘʠʩʪʠʥʘ 

ʙʠ ʤʦʛʣʦ ʜʘ ʙʲʜʝ ʨʝʣʠʛʠʦʟʝʥ ʤʦʪʠʚ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʛʨʘʥʜʠʦʟʝʥ ʩʪʨʦʠʪʝʣʝʥ ʧʣʘʥ, 

ʥʦ ʜʦʨʠ ʠ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʥʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʤʝ ʘʙʩʦʣʶʪʥʦ ʫʙʝʜʝʥʠ ʚ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʪʘ ʥʘ ʪʘʟʠ ʭʠʧʦʪʝʟʘ. ʀʟʛʣʝʞʜʘ ʩʷʢʘʰ, ʯʝ ʥʠʢʦʛʘ ʥʷʤʘ ʜʘ ʠʤʘʤʝ ʜʦʩʪʘ-

ʪʲʯʥʦ ʦʩʥʦʚʘʥʠʷ ʟʘ ʜʘ ʩʯʠʪʘʤʝ ʝʜʥʘ ʧʦʜʦʙʥʘ ʪʝʦʨʠʷ ʟʘ ʢʘʪʝʛʦʨʠʯʥʦ ʧʦʪʚʲʨʜʝʥʘ. 

7. ʆʧʘʩʝʥʠʷʪʘ, ʯʝ ʧʨʝʜʠ ʥʷʢʦʣʢʦ ʭʠʣʷʜʦʣʝʪʠʷ ʚʠʜʲʪ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ʤʦʞʝ ʜʘ 

ʝ ʙʠʣ ʤʥʦʛʦ ʧʦ-ʨʘʟʣʠʯʝʥ, ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʡ ʩʘ ʥʝʦʩʥʦʚʘʪʝʣʥʠ. ʉʦʙʩʪʚʝʥʠʪʝ 

ʜʚʠʞʝʥʠʷ ʥʘ ʟʚʝʟʜʠʪʝ ʚ ʢʦʩʤʠʯʝʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʚʦʜʷʪ ʜʦ 

ʪʦʣʢʦʚʘ ʙʲʨʟʘ ʠ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʥʘ ʬʠʛʫʨʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ (ʬʠʛ. 1).  

 

 

ʌʠʛ. 1. ʆʪʤʝʩʪʚʘʥʠʷʪʘ ʥʘ ʥʘʡ-ʙʣʷʩʢʘʚʠʪʝ ʟʚʝʟʜʠ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʘ ʤʝʯʢʘ ʟʘ ʚʨʝʤʝ 10 000 

ʛʦʜʠʥʠ ï ʦʪ 8000 BC ʜʦ ʥʘʰʝ ʚʨʝʤʝ (2000 AD). ʅʘʣʦʞʝʥʠ ʩʘ ʜʚʝ ʢʘʨʪʠ ï ʟʘ ʥʘʯʘʣʦʪʦ ʠ ʟʘ ʢʨʘʷ 
ʥʘ ʧʦʩʦʯʝʥʠʷ ʧʝʨʠʦʜ, ʢʦʠʪʦ ʩʘ ʩʲʚʤʝʩʪʝʥʠ ʧʦ ʜʚʝʪʝ ʛʘʣʘʢʪʠʢʠ M101 ʠ M106. ʂʘʪʦ ʤʥʦʛʦ 
ʦʪʜʘʣʝʯʝʥʠ ʦʙʝʢʪʠ, ʪʝʟʠ ʛʘʣʘʢʪʠʢʠ ʥʝ ʩʘ ʩʝ ʦʪʤʝʩʪʠʣʠ ʟʘʙʝʣʝʞʠʤʦ ʟʘ ʪʦʟʠ ʧʝʨʠʦʜ. ɿʘ ʨʘʟʣʠʢʘ 
ʦʪ ʪʷʭ ʦʙʘʯʝ, ʟʚʝʟʜʠʪʝ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ ʲʛʣʦʚʠ ʩʢʦʨʦʩʪʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ. ɺʩʝ ʧʘʢ ʟʘ 10 000 
ʛʦʜʠʥʠ ʬʠʛʫʨʘʪʘ ʥʘ ɻʦʣʷʤʘ ʤʝʯʢʘ ʥʝ ʩʝ ʝ ʧʨʦʤʝʥʠʣʘ ʩʲʱʝʩʪʚʝʥʦ 

ɺʩʝ ʧʘʢ ʠʤʘ ʥʷʢʦʣʢʦ ʠʟʢʣʶʯʝʥʠʷ ï ʥʷʢʦʠ ʦʪ ʥʘʡ-ʷʨʢʠʪʝ ʠ ʙʣʠʟʢʠ ʜʦ ʥʘʩ 

ʟʚʝʟʜʠ, ʢʘʪʦ ʉʠʨʠʫʩ (Ŭ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʦ ʢʫʯʝ) ʠ ɸʨʢʪʫʨ (Ŭ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ 

ɺʦʣʦʚʘʨ) ʠʤʘʪ ʧʦ-ʙʲʨʟʠ ʲʛʣʦʚʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʧʦ ʥʝʙʝʪʦ, ʢʦʝʪʦ ʥʘʠʩʪʠʥʘ ʚʦʜʠ ʜʦ 

ʧʦ-ʛʦʣʝʤʠ ʠʟʤʝʥʝʥʠʷ ʚʲʚ ʬʠʛʫʨʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʲʟʚʝʟʜʠʷ, ʟʘ ʧʝʨʠʦʜ, ʥʘʧʨʠ-

ʤʝʨ, 10 000 ʛʦʜʠʥʠ (ʬʠʛʫʨʠ ʦʪ 2 ʜʦ 5). 
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ʌʠʛ. 2. ʀʟʤʝʥʝʥʠʷ ʚʲʚ ʬʠʛʫʨʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʦ ʢʫʯʝ ʟʘ ʧʝʨʠʦʜ ʦʪ 10 000 ʛʦʜʠʥʠ: a) ʚ 
ʛʦʜʠʥʘ 8000 BC; b) ʚ ʥʘʰʝ ʚʨʝʤʝ (2000 AD). ɺʝʜʥʘʛʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʦʪʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʘʡ-ʷʨʢʘʪʘ 
ʟʚʝʟʜʘ ʉʠʨʠʫʩ 

 

 

ʌʠʛ. 3. ɿʘ ʜʘ ʦʮʝʥʠʤ ʧʦ-ʜʦʙʨʝ ʧʨʝʤʝʩʪʚʘʥʠʷʪʘ ʥʘ ʟʚʝʟʜʠʪʝ ʟʘ ʧʝʨʠʦʜʘ ʦʪ 10 000 ʛʦʜʠʥʠ, ʥʘʩ-
ʣʘʛʚʘʤʝ ʜʚʝ ʢʘʨʪʠ ʦʪ ʨʘʡʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʦ ʢʫʯʝ, ʛʝʥʝʨʠʨʘʥʠ ʩʲʦʪʚʝʪʥʦ ʟʘ ʛʦʜʠʥʠ 
8000 BC ʠ 2000 AD, ʉʲʚʤʝʩʪʷʚʘʤʝ ʢʘʨʪʠʪʝ ʧʦ ʟʚʝʟʜʥʠʪʝ ʢʫʧʦʚʝ M41, M46 ʠ M47, ʢʦʠʪʦ ʩʘ 
ʜʦʩʪʘʪʲʯʥʦ ʦʪʜʘʣʝʯʝʥʠ ʦʙʝʢʪʠ ʠ ʟʘ ʪʦʟʠ ʧʝʨʠʦʜ ʥʷʤʘʪ ʟʘʙʝʣʝʞʠʤʦ ʧʨʝʤʝʩʪʚʘʥʝ. ɺʝʯʝ ʤʦʞʝʤ 
ʜʘ ʚʠʜʠʤ, ʯʝ ʟʚʝʟʜʘʪʘ ʉʠʨʠʫʩ ʩʝ ʝ ʦʪʤʝʩʪʠʣʘ ʩ ʙʣʠʟʦ 3Á 43ǋ ʚ ʫʢʘʟʘʥʘʪʘ ʩʲʩ ʩʪʨʝʣʢʘ ʧʦʩʦʢʘ. ɿʘ 

ʨʘʟʣʠʢʘ ʦʪ ʥʝʷ, ʟʘ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʩʪʘʥʘʣʠʪʝ ʟʚʝʟʜʠ ʚ ɻʦʣʷʤʦ ʢʫʯʝ ʧʦʯʪʠ ʥʝ ʩʘ ʩʠ ʧʨʦʤʝʥʠʣʠ 
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ʧʦʟʠʮʠʠʪʝ. ɺ ʩʲʩʝʜʥʦʪʦ ʩʲʟʚʝʟʜʠʝ ɿʘʝʢ ʦʙʘʯʝ ʩʝ ʟʘʙʝʣʷʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʟʚʝʟʜʠʪʝ 
ŭ (ʩ ʦʢʦʣʦ 1Á 55ǋ) ʠ ɔ (ʩ ʦʢʦʣʦ 1Á 18ǋ) 

 

 

ʌʠʛ. 4. ʀʟʤʝʥʝʥʠʷ ʚʲʚ ʬʠʛʫʨʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʣʦʚʘʨ ʟʘ ʧʝʨʠʦʜ 10 000 ʛʦʜʠʥʠ: a) ʚ ʛʦʜʠʥʘ 

8000 BC; b) ʚ ʥʘʰʝ ʚʨʝʤʝ (2000 AD). ɿʘʙʝʣʷʟʚʘ ʩʝ ʩʲʱʝʩʪʚʝʥʦ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʟʚʝʟʜʘʪʘ ɸʨʢʪʫʨ, 
Ŭ ɺʦʣʦʚʘʨ 
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ʌʠʛ. 5. ʉʣʝʜ ʥʘʩʣʘʛʚʘʥʝ ʥʘ ʜʚʝ ʢʘʨʪʠ ʥʘ ʨʘʡʦʥʘ ʥʘ ɺʦʣʦʚʘʨ ʩʝ ʚʠʞʜʘ, ʯʝ ʟʘ ʚʨʝʤʝ 10 000 ʛʦ-
ʜʠʥʠ ʟʚʝʟʜʘʪʘ ɸʨʢʪʫʨ ʩʝ ʝ ʦʪʤʝʩʪʠʣʘ ʥʘ ʙʣʠʟʦ 6Á 20ǋ ʚ ʫʢʘʟʘʥʘʪʘ ʩʲʩ ʩʪʨʝʣʢʘ ʧʦʩʦʢʘ. ɼʨʫʛʠ 
ʟʚʝʟʜʠ ʩ ʧʦ-ʩʲʱʝʩʪʚʝʥʠ ʚʠʜʠʤʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʟʘ ʩʲʱʠʷ ʧʝʨʠʦʜ ʩʘ ɖ ɺʦʣʦʚʘʨ (ʩ ʦʢʦʣʦ 1Á), Ű 
ɺʦʣʦʚʘʨ (ʩ ʦʢʦʣʦ 1Á 21ǋ), ɔ ɿʤʠʷ (ʩ ʦʢʦʣʦ 3Á 40ǋ), Ŭ ʂʦʩʠʪʝ ʥʘ ɺʝʨʦʥʠʢʘ (ʩ ʦʢʦʣʦ 1Á 15ǋ) ʠ ɓ ʦʪ 

ʂʦʩʠʪʝ ʥʘ ɺʝʨʦʥʠʢʘ (ʩ ʦʢʦʣʦ 3Á 19ǋ). ʀ ʪʫʢ ʜʚʝʪʝ ʢʘʨʪʠ ʩʘ ʩʲʚʤʝʩʪʝʥʠ ʧʦ ʤʥʦʛʦ ʜʘʣʝʯʥʠ ʦʙʝʢ-
ʪʠ ï ʛʘʣʘʢʪʠʯʥʠʷʪ ʢʫʧ Abell 2162 ʠ ʢʲʣʙʦʚʠʜʥʠʪʝ ʟʚʝʟʜʥʠ ʢʫʧʦʚʝ ʄ3, M53, NGC5053 ʠ 
NGC5466 

ʄʦʞʝʤ ʜʘ ʧʨʠʜʦʙʠʝʤ ʧʨʝʜʩʪʘʚʘ ʟʘ ʩʦʙʩʪʚʝʥʠʪʝ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ ʟʚʝʟʜʠʪʝ ʠ 

ʙʝʟ ʜʘ ʩʨʘʚʥʷʚʘʤʝ ʧʨʦʤʷʥʘʪʘ ʚ ʪʝʭʥʠʪʝ ʧʦʟʠʮʠʠ, ʯʨʝʟ ʩʨʘʚʥʝʥʠʝ ʧʦ ʢʘʨʪʠ. ɿʘ 

ʮʝʣʪʘ ʦʪ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʢʘʪʘʣʦʟʠ ʠʣʠ ʦʪ ʧʦ-ʜʦʙʨʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʧʣʘʥʝʪʘʨʠʫ-

ʤʠ ʤʦʞʝʤ ʜʘ ʚʟʝʤʝʤ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ĂProper motion in right ascensionñ ʠ ĂProper 

motion in declinationñ, ʪ.ʝ. ʟʘ ʩʦʙʩʪʚʝʥʦʪʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʟʚʝʟʜʘʪʘ ʧʦ ʨʝʢʪʘʩʮʝʥ-

ʟʠʷ ʠ ʜʝʢʣʠʥʘʮʠʷ, ʜʘʚʘʥʠ ʚ ʭʠʣʷʜʥʠ ʦʪ ʜʲʛʦʚʘʪʘ ʩʝʢʫʥʜʘ ʟʘ ʛʦʜʠʥʘ (mas/y). 

ʅʘʧʨʠʤʝʨ ʟʘ ʙʲʨʟʘʪʘ ʟʚʝʟʜʘ ɸʨʢʪʫʨ, Ŭ ɺʦʣʦʚʘʨ, ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʩʘ ʩʲʦʪʚʝʪ-

ʥʦ ï1093.39 mas/y ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ (ʪ.ʝ. ʟʚʝʟʜʘʪʘ ʩʝ ʧʨʝʤʝʩʪʚʘ ʥʘ ʟʘʧʘʜ ʩ ʤʘʣʢʦ 

ʥʘʜ 1ǌ ʛʦʜʠʰʥʦ) ʠ ï2000.06 mas/y ʧʦ ʜʝʢʣʠʥʘʮʠʷ (ʪ.ʝ. ʪʷ ʠʤʘ ʧʦʯʪʠ ʜʚʦʡʥʦ ʧʦ-

ʙʲʨʟʦ ʧʨʝʤʝʩʪʚʘʥʝ ʚ ʧʦʩʦʢʘ ʶʛ ï ʩ 2ǌ ʛʦʜʠʰʥʦ). ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʠʟʧʦʣʟʚʘʤʝ 

ʢʘʪʦ ʲʛʣʦʚʠ ʜʲʣʞʠʥʠ ʥʘ ʢʘʪʝʪʠʪʝ ʥʘ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ ʠ ʧʨʝʩʤʷʪʘʤʝ 

ʥʝʛʦʚʘʪʘ ʭʠʧʦʪʝʥʫʟʘ, ʯʠʷʪʦ ʜʲʣʞʠʥʘ ʚʩʲʱʥʦʩʪ ʝ ʨʝʘʣʥʦʪʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʟʚʝʟ-

ʜʘʪʘ ʧʦ ʥʝʙʝʪʦ ʟʘ 1 ʛʦʜʠʥʘ (ʚ ʩʣʫʯʘʷ ï ʚ ʧʦʩʦʢʘ ʶʛ-ʶʛʦʟʘʧʘʜ). ʉʣʝʜ ʪʦʚʘ ʫʤʥʦ-

ʞʘʚʘʤʝ ʧʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʠʷ ʥʠ 

ʧʝʨʠʦʜ ʚ ʛʦʜʠʥʠ. 

 

8. ʉʝʛʘ ʚʝʯʝ ʤʦʞʝʤ ʜʘ ʢʦʤʝʥʪʠʨʘʤʝ ʝʜʠʥ ʠʥʪʝʨʝʩʝʥ ʚʲʧʨʦʩ: ʚʲʟʤʦʞʥʦ ʣʠ ʝ 

ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ (ʤʦʛʠʣʠ, ʩʚʝʪʠʣʠʱʘ ʠ ʜʨ.) ʚ ʜʘʜʝʥ ʨʘ-
ʡʦʥ, ʜʘ ʦʪʨʘʟʷʚʘ ʥʝ ʜʥʝʰʥʠʷ ʚʠʜ ʥʘ ʥʷʢʦʝ ʩʲʟʚʝʟʜʠʝ, ʘ ʚʠʜʲʪ ʤʫ ʦʪ ʤʠʥʘʣʦʪʦ? 

ʅʝʱʦ ʧʦʚʝʯʝ ï ʜʘʣʠ ʙʠ ʤʦʛʣʦ ʪʦʚʘ ʜʘ ʧʦʩʣʫʞʠ ʟʘ ʜʘʪʠʨʘʥʝ ʥʘ ʝʧʦʭʘʪʘ, ʢʦʛʘʪʦ 
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ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʦʙʝʢʪʠ ʩʘ ʙʠʣʠ ʧʦʩʪʨʦʝʥʠ? ʊʘʟʠ ʠʜʝʷ ʝ ʧʨʝʢʘʣʝʥʦ ʩʤʝʣʘ ʠ ʜʦʩʪʘ 

ʥʝʨʝʘʣʠʩʪʠʯʥʘ ʧʦ ʨʝʜ ʧʨʠʯʠʥʠ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʚʝʯʝ ʦʙʩʲʜʠʭʤʝ ʚ ʪʦʯʢʠ 3 ʠ 5. 

9. ʀʤʘ ʥʝʱʦ, ʢʦʝʪʦ ʥʘʠʩʪʠʥʘ ʩʝ ʠʟʤʝʥʷ ʟʥʘʯʠʪʝʣʥʦ ʥʘ ʥʝʙʝʪʦ ʟʘ ʧʝʨʠʦʜ ʦʪ 

ʥʢ̫ʦʣʢʦ ʭʠʣʷʜʦʣʝʪʠʷ. ʊʲʡ ʢʘʪʦ ʟʝʤʥʘʪʘ ʦʩ ʧʨʝʮʝʩʠʨʘ ʩ ʧʝʨʠʦʜ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

25 800 ʛʦʜʠʥʠ (ʬʠʛ. 6), ʥʝʙʝʩʥʠʪʝ ʧʦʣʶʩʠ ʩʝ ʜʚʠʞʘʪ ʙʘʚʥʦ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ 

(ʬʠʛ. 9), ʘ ʩ ʪʦʚʘ ʦʨʠʝʥʪʘʮʠʷʪʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ʧʨʠ ʪʷʭʥʘʪʘ ʢʫʣʤʠ-

ʥʘʮʠʷ ʩʝ ʧʨʦʤʝʥʷ, ʢʘʢʪʦ ʠ ʧʦʩʦʢʠʪʝ ʢʲʤ ʭʦʨʠʟʦʥʪʘ (ʘʟʠʤʫʪʠʪʝ), ʦʪ ʢʦʠʪʦ ʪʝ 

ʠʟʛʨʷʚʘʪ ʠ ʟʘʣʷʟʚʘʪ. ʅʘ ʬʠʛʫʨʠ 10, 11 ʠ 12 ʝ ʧʦʢʘʟʘʥʘ ʦʨʠʝʥʪʘʮʠʷʪʘ ʠ ʚʠʩʦʯʠʥʘ-

ʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʠʦʥ ʧʦ ʚʨʝʤʝ ʥʘ ʢʫʣʤʠʥʘʮʠʷʪʘ ʤʫ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʚ 

ʥʘʰʝ ʚʨʝʤʝ (ʧʦ-ʪʦʯʥʦ ʟʘ ʛʦʜʠʥʘ 2000 AD), ʧʨʝʜʠ 4000 ʛʦʜʠʥʠ (ʟʘ ʛʦʜʠʥʘ 2000 

BC) ʠ ʧʨʝʜʠ 8000 ʛʦʜʠʥʠ (ʟʘ ʛʦʜʠʥʘ 6000 BC). ɺʠʞʜʘ ʩʝ, ʯʝ ʦʩʚʝʥ ʣʝʢʦʪʦ ʟʘʚʲʨ-

ʪʘʥʝ ʥʘ ʬʠʛʫʨʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ, ʩʝ ʠʟʤʝʥʷ ʠ ʪʷʭʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʩʧʨʷʤʦ ʥʝʙʝʩ-

ʥʠʷ ʝʢʚʘʪʦʨ, ʪ.ʝ. ʝʢʚʘʪʦʨʠʘʣʥʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʟʚʝʟʜʠʪʝ ʩʝ ʧʨʦʤʝʥʷʪ 

ʟʥʘʯʠʪʝʣʥʦ. 

 

 

ʌʠʛ. 6. ʇʨʝʮʝʩʠʦʥʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩ, ʧʨʠ ʢʦʝʪʦ ʟʘ ʧʝʨʠʦʜ ʦʪ ʦʢʦʣʦ 25 800 ʛʦʜʠʥʠ 

ʪʷ ʠʟʚʲʨʰʚʘ ʧʦʢʘʟʘʥʦʪʦ ʢʦʥʫʩʦʚʠʜʥʦ ʜʚʠʞʝʥʠʝ. ɺ ʧʨʠʤʝʨʠ a ʠ b ʩʘ ʜʘʜʝʥʠ ʧʦʣʦʞʝʥʠʷʪʘ ʥʘ 
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ʟʝʤʥʘʪʘ ʦʩ ʧʨʝʟ ʠʥʪʝʨʚʘʣ ʦʪ ʦʢʦʣʦ 12 900 ʛʦʜʠʥʠ ï ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʧʝʨʠʦʜʘ. ʊʦʚʘ ʢʦʥʫʩʦʚʠʜʥʦ 
ʜʚʠʞʝʥʠʝ ʝ ʧʨʠʯʠʥʘ ʧʨʦʣʝʪʥʘʪʘ ʠ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ʜʘ ʩʝ ʧʨʝʤʝʩʪʚʘʪ ʙʘʚʥʦ ʧʦ 
ʝʢʣʠʧʪʠʢʘʪʘ ʚ ʧʦʩʦʢʘ ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ, ʩ 50.26ǌ ʟʘ ʛʦʜʠʥʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʧʨʝʤʝʩʪʚʘʥʝ ʩ 1Á ʟʘ 
ʙʣʠʟʦ 72 ʛʦʜʠʥʠ ï ʟʘ ʦʢʦʣʦ ʝʜʠʥ ʯʦʚʝʰʢʠ ʞʠʚʦʪ. ɼʚʠʞʝʥʠʝʪʦ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʠʪʝ ʪʦʯʢʠ ʝ 
ʦʪʢʨʠʪʦ ʦʪ ʍʠʧʘʨʭ ʧʨʝʟ II ʚ. ʧʨ. ʥ.ʝ. 

ɺʲʨʭʫ ʧʨʝʮʝʩʠʦʥʥʦʪʦ ʜʚʠʞʝʥʠʝ ʩʝ ʥʘʩʣʘʛʚʘ ʠ ʥʫʪʘʮʠʷʪʘ ï ʤʘʣʢʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʟʝʤʥʘʪʘ 

ʦʩ ʩ ʧʝʨʠʦʜ ʦʢʦʣʦ 18.6 ʛʦʜʠʥʠ. ʇʨʠ ʪʷʭ ʥʘʢʣʦʥʲʪ ʥʘ ʦʩʪʘ ʩʝ ʤʝʥʠ ʩʣʘʙʦ ʦʢʦʣʦ ʩʨʝʜʥʘʪʘ ʩʠ 
ʩʪʦʡʥʦʩʪ ʩ 9.22ǌ (0.00256Á). ʅʫʪʘʮʠʷʪʘ ʝ ʦʪʢʨʠʪʘ ʦʪ ʘʥʛʣʠʡʩʢʠʷ ʘʩʪʨʦʥʦʤ ɼʞʝʡʤʩ ɹʨʘʜʣʠ 
ʧʨʝʟ 1728 ʛ. 

 

 

ʌʠʛ. 7. ʆʩʚʝʥ ʢʦʥʫʩʦʚʠʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩ, ʩʝ ʧʨʦʤʝʥʷ ʠ ʥʝʡʥʠʷʪ ʥʘʢʣʦʥ (ʠʥʢʣʠ-
ʥʘʮʠʷʪʘ) Ů ʩʧʨʷʤʦ ʥʦʨʤʘʣʘʪʘ ʥʘ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ (ʪ.ʝ. ʩʧʨʷʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʩʧʫʩʥʘʪ 
ʢʲʤ ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ ï ʬʠʛ. 6). ʉʧʦʨʝʜ ʩʠʤʫʣʘʮʠʠ ʥʘʧʨʘʚʝʥʠ ʩ ʢʦʤʧʶʪʲʨʥʠʷ 

ʧʣʘʥʝʪʘʨʠʫʤ SkyChart (Cartes du Ciel) v. 4.2.1, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʤʦʜʝʣ ʟʘ ʝʬʝ-
ʤʝʨʠʜʠʪʝ ʥʘ ʪʝʣʘʪʘ ʦʪ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ JPL DE431 ʥʘ NASA, ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʥʘʢʣʦʥʘ Ů ʝ ʚ 
ʨʘʤʢʠʪʝ ʥʘ 1.6Á ʟʘ ʧʝʨʠʦʜ ʦʪ ʙʣʠʟʦ 40 000 ʛʦʜʠʥʠ. ɺ ʥʘʰʝ ʚʨʝʤʝ (ʢʲʤ ʜʘʪʘ 20 ʶʥʠ 2024 ï 
ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ) ʥʘʢʣʦʥʲʪ ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʝ 23Á 26ǋ 17.6ǌ (23.43822Á), ʢʘʪʦ ʩʝʛʘ ʪʦʡ ʥʘʤʘ-
ʣʷʚʘ. ɺ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ ʪʦʚʘ ʩʣʝʜʚʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʤʝʢʠ ʟʠʤʠ ʠ ʜʦ ʧʦ-ʭʣʘʜʥʠ ʣʝʪʘ 
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ʊʘʙʣʠʮʘ 1. ʉʪʦʡʥʦʩʪʠ ʥʘ ʥʘʢʣʦʥʘ Ů ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʚ ʧʝʨʠʦʜʘ ʦʪ ʛʦʜʠʥʘ 10 000 BC ʜʦ ʛʦʜʠʥʘ 
14 000 AD, ʦʪʯʝʪʝʥʠ ʧʨʝʟ ʠʥʪʝʨʚʘʣʠ ʦʪ 4000 ʛʦʜʠʥʠ 

 
 

ʉʠʤʫʣʘʮʠʠʪʝ ʚ ʪʘʙʣʠʮʘ 1 ʩʘ ʥʘʧʨʘʚʝʥʠ ʩ ʧʣʘʥʝʪʘʨʠʫʤʘ SkyChart 4.2.1 ʠ ʩ 

ʤʦʜʝʣʘ DE431 ʥʘ NASA. ɺ ʥʘʡ-ʜʷʩʥʘʪʘ ʢʦʣʦʥʘ ʝ ʜʘʜʝʥʘ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʚ ʨʘʟʣʠ-

ʢʘʪʘ ȹT, ʢʘʪʦ ȹT = TT ï UT1. ʄʦʤʝʥʪʠʪʝ ʥʘ ʜʘʜʝʥʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦ ʷʚʣʝʥʠʝ ʩʝ 

ʠʟʯʠʩʣʷʚʘʪ ʚ TT (Terrestrial Time), ʥʦ ʚʨʝʤʝʪʦ UT1 ʟʘʚʠʩʠ ʦʪ ʥʝʨʘʚʥʦʤʝʨʥʦʪʦ 

ʚʲʨʪʝʥʝ ʥʘ ɿʝʤʷʪʘ, ʢʦʝʪʦ ʝ ʩ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʟʘʙʘʚʷʥʝ. ɿʘʪʦʚʘ ʨʘʟʣʠʢʘʪʘ ȹT ʥʘ-

ʨʘʩʪʚʘ ʟʘ ʧʦ-ʜʘʣʝʯʥʦʪʦ ʤʠʥʘʣʦ ʠ ʙʲʜʝʱʝ.  ʇʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʦʟʠ ʚʲʧʨʦʩ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʚ ʫʝʙ ʩʘʡʪʘ ʥʘ ʌʨʝʜ ɽʩʧʝʥʘʢ ʦʪ NASAôs Goddard Space Flight 

Center: https://eclipse.gsfc.nasa.gov/SEcat5/uncertainty.html, ʢʲʜʝʪʦ ʝ ʦʙʩʲʜʝʥʦ ʢʘʢ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʚ ȹT ʚʦʜʠ ʜʦ ʠʟʚʝʩʪʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚ ʛʝʦʛʨʘʬʩʢʠʪʝ ʜʲʣʞʠʥʠ, ʦʪ 

ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʥʘʙʣʶʜʘʚʘʥʠ ʩʣʲʥʯʝʚʠʪʝ ʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʚ ʤʠʥʘʣʦʪʦ. ʅʝ-

ʩʠʛʫʨʥʦʩʪʪʘ ʚ ȹT ʦʙʘʯʝ ʥʝ ʝ ʧʨʠʯʠʥʘ ʜʘ ʩʝ ʩʲʤʥʷʚʘʤʝ ʚ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʧʨʠ ʩʠʤʫʣʘʮʠʠʪʝ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʷʚʣʝʥʠʷ ʦʪ ʤʠʥʘʣʠ ʠ ʙʲʜʝɦ ʠ ʝʧʦʭʠ, ʢʦʠʪʦ 

ʥʝ ʩʝ ʚʣʠʷʷʪ ʠʣʠ ʩʣʘʙʦ ʩʝ ʧʦʚʣʠʷʚʘʪ ʦʪ ʚʲʨʪʝʥʝʪʦ ʥʘ ɿʝʤʷʪʘ ï ʥʘʧʨʠʤʝʨ ʚʠʜʠ-

ʤʠʪʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʦ-ʜʘʣʝʯʥʠʪʝ ʧʣʘʥʝʪʠ ʠʣʠ ʢʘʢʪʦ ʚ ʦʙʩʲʞʜʘʥʠʷ ʩʣʫʯʘʡ ï 

ʥʘʢʣʦʥʲʪ ʥʘ ʟʝʤʥʘʪʘ ʦʩ. 

 

https://eclipse.gsfc.nasa.gov/SEcat5/uncertainty.html
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ʌʠʛ. 8. ʄʦʞʝʤ ʜʘ ʨʘʟʙʝʨʝʤ ʢʘʢʲʚ ʝ ʙʠʣ ʥʘʢʣʦʥʲʪ Ů ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʩʧʨʷʤʦ ʥʦʨʤʘʣʘʪʘ ʥʘ ʝʢʣʠʧ-
ʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ ʚ ʥʷʢʦʷ ʤʠʥʘʣʘ ʝʧʦʭʘ, ʧʨʦʩʪʦ ʢʘʪʦ ʧʨʦʚʝʨʠʤ ʢʘʢʚʘ ʝ ʙʠʣʘ ʜʝʢʣʠʥʘʮʠʷʪʘ ʥʘ 
ʉʣʲʥʮʝʪʦ (ʧʦʜʯʝʨʪʘʥʘ ʪʫʢ ʩʲʩ ʟʝʣʝʥʘ ʣʠʥʠʷ), ʢʦʛʘʪʦ ʪʦ ʩʝ ʝ ʥʘʤʠʨʘʣʦ ʥʘ ʨʝʢʪʘʩʮʝʥʟʠʷ 06h 00m 

00s ʠʣʠ 18h 00m 00s, ʪ.ʝ. ʚ ʪʦʯʢʘʪʘ ʥʘ ʣʷʪʥʦʪʦ ʠʣʠ ʥʘ ʟʠʤʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ. ʊʝʟʠ ʪʦʯʢʠ, ʢʘʢʪʦ 
ʠ ʨʘʚʥʦʜʝʥʩʪʚʝʥʠʪʝ, ʩʝ ʧʨʝʤʝʩʪʚʘʪ ʙʘʚʥʦ ʧʦ ʝʢʣʠʧʪʠʢʘʪʘ ʟʘʨʘʜʠ ʧʨʝʮʝʩʠʷʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʩ. ɺ 
ʩʣʫʯʘʷ ʝ ʩʠʤʫʣʠʨʘʥʦ ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ ʟʘ ʛʦʜʠʥʘ 2000 BC ʠ ʩʝ ʚʠʞʜʘ, ʯʝ ʪʦʛʘʚʘ ʥʝʛʦʚʘʪʘ 
ʪʦʯʢʘ ʝ ʙʠʣʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʃʲʚ (ʜʥʝʩ ʪʷ ʝ ʚ ɹʠʢ, ʙʣʠʟʦ ʜʦ ʛʨʘʥʠʮʘʪʘ ʩ ɹʣʠʟʥʘʮʠ). ʇʨʠ ʩʠʤʫ-
ʣʘʮʠʠ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʷʚʣʝʥʠʷ ʟʘ ʤʠʥʘʣʠ ʠ ʙʲʜʝʱʠ ʝʧʦʭʠ ʩʝ ʠʟʚʝʞʜʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʚ ʨʘʟʣʠʢʘʪʘ ȹT ʤʝʞʜʫ ʚʨʝʤʝʥʘʪʘ TT ʠ UT1 (ʧʦʩʦʯʝʥʠʷʪ ʩʲʩ ʩʪʨʝʣʢʘ ʨʝʜ) 
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ʌʠʛ. 9. ʇʦʨʘʜʠ ʧʨʝʮʝʩʠʷʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʩ, ʩʝʚʝʨʥʠʷʪ ʠ ʶʞʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʠ SCP 

(North/South celestial poles) ʩʝ ʜʚʠʞʘʪ ʥʘ ʬʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ. ʊʫʢ ʝ ʧʦʢʘʟʘʥʦ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 
ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʟʘ ʧʝʨʠʦʜ ʦʪ 40 000 ʛʦʜʠʥʠ (ʦʪ ʛʦʜʠʥʘ 16 000 BC ʜʦ ʛʦʜʠʥʘ 
24 000 AD). ɺʠʞʜʘ ʩʝ, ʯʝ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʦʣʶʩʘ ʥʝ ʝ ʧʦ ʟʘʪʚʦʨʝʥʘ ʢʨʠʚʘ, ʪʲʡ ʢʘʪʦ ʪʦ ʝ ʨʝʟʫʣ-
ʪʘʪ ʢʘʢʪʦ ʦʪ ʢʦʥʫʩʦʚʠʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ ʦʩ (ʬʠʛ. 6), ʪʘʢʘ ʠ ʦʪ ʣʝʢʘʪʘ ʧʨʦʤʷʥʘ ʥʘ 
ʥʝʡʥʠʷ ʥʘʢʣʦʥ (ʬʠʛ. 7 ʠ ʪʘʙʣʠʮʘ 1) 

 

ʌʠʛ. 10. ʂʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʠʦʥ ʥʘ 1 ʷʥʫʘʨʠ 2000 AD ʦʢʦʣʦ 23:20 ɽɽʊ, ʟʘ ʥʘʙ-

ʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ. ʊʦʛʘʚʘ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʙʝ ʥʘ 44ǋ 09ǌ ʦʪ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ ʚ ʩʲʟ-
ʚʝʟʜʠʝʪʦ ʄʘʣʢʘ ʤʝʯʢʘ. ɺ ʥʘʰʝ ʚʨʝʤʝ ʆʨʠʦʥ ʝ ʝʢʚʘʪʦʨʠʘʣʥʦ ʩʲʟʚʝʟʜʠʝ ï ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ 
ʧʨʝʤʠʥʘʚʘ ʥʘʜ ʩʘʤʠʷ Ăʧʦʷʩñ ʥʘ ʘʥʪʨʦʧʦʤʦʨʬʥʘʪʘ ʤʫ ʬʠʛʫʨʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ 
ʆʨʠʦʥ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʥʝʛʦʚʘʪʘ ʬʠʛʫʨʘ ʠʟʛʣʝʞʜʘ ʥʘʢʣʦʥʝʥʘ ʣʝʢʦ ʥʘʣʷʚʦ 
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ʌʠʛ. 11. ʂʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʆʨʠʦʥ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʛʦʜʠʥʘ 2000 BC ʦʢʦʣʦ 21:10 ɽɽʊ ʟʘ ʥʘʙʣʶʜʘ-

ʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʜʥʝʰʥʘ ʉʦʬʠʷ. ʊʦʛʘʚʘ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʝ ʙʠʣ ʥʘ 4.5Á ʦʪ ʟʚʝʟʜʘʪʘ Ŭ 
ɼʨʘʢʦʥ (ʊʫʙʘʥ). ʇʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʝ ʙʠʣʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ, ʙʣʠʟʦ ʜʦ ʛʨʘ-
ʥʠʮʘʪʘ ʤʫ ʩ ʆʚʝʥ. ʊʦʛʘʚʘ ʧʦʯʪʠ ʮʷʣʘʪʘ ʬʠʛʫʨʘ ʥʘ ʆʨʠʦʥ ʝ ʙʠʣʘ ʧʦʜ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʘ ʧʦ 
ʚʨʝʤʝ ʥʘ ʥʝʡʥʘʪʘ ʢʫʣʤʠʥʘʮʠʷ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʪʷ ʝ ʠʟʛʣʝʞʜʘʣʘ ʥʘʢʣʦʥʝʥʘ ʣʝʢʦ ʥʘʜʷʩʥʦ 
(ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʜʥʝʩ) 

 

ʌʠʛ. 12. ʂʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʆʨʠʦʥ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʛʦʜʠʥʘ 6000 BC (ʦʢʦʣʦ 19:50 ɽɽʊ). ʉʝʚʝʨʥʠʷʪ 
ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʪʦʛʘʚʘ ʝ ʦʪʩʪʦʷʣ ʥʘ 4Á 48ǋ ʦʪ ʟʚʝʟʜʘʪʘ 44 I Boo (ʩ ʙʣʷʩʲʢ 4.8 mag) ʚ ʩʝʚʝʨʥʘʪʘ 
ʯʘʩʪ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʣʦʚʘʨ. ʇʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʝ ʙʠʣʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟ-
ʥʘʮʠ. ʊʦʛʘʚʘ ʆʨʠʦʥ ʝ ʙʠʣ ʦʱʝ ʧʦ-ʥʠʩʢʦ ʚ ʶʞʥʘʪʘ ʥʝʙʝʩʥʘ ʧʦʣʫʩʬʝʨʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʦ ʚʨʝʤʝ 
ʥʘ ʥʝʛʦʚʘʪʘ ʢʫʣʤʠʥʘʮʠʷ ʩʝ ʝ ʚʠʞʜʘʣ ʥʠʩʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʩ ʬʠʛʫʨʘ ʥʘʢʣʦʥʝʥʘ ʥʘʜʷʩʥʦ. 

ʊʦʛʘʚʘ ʩʲʟʚʝʟʜʠʷʪʘ ʇʝʨʩʝʡ, ʂʦʣʘʨ, ɹʣʠʟʥʘʮʠ ʠ ʈʘʢ ʩʘ ʙʠʣʠ ʝʢʚʘʪʦʨʠʘʣʥʠ 



82 

ɼʦʢʘʪʦ ʚ ʜʘʣʝʯʥʦʪʦ ʤʠʥʘʣʦ ʩʲʟʚʝʟʜʠʷʪʘ ʚ ʨʘʡʦʥʘ ʥʘ ʆʨʠʦʥ ʩʘ ʙʠʣʠ ʧʦʜ ʥʝ-

ʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʪʦ ʚ ʩʨʝʱʫʧʦʣʦʞʥʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʦʙʨʘʪʥʦ ï ʦʪ ʛʝ-

ʦʛʨʘʬʩʢʠʪʝ ʰʠʨʠʥʠ ʥʘ ʜʥʝʰʥʘ ɹʲʣʛʘʨʠʷ ʩʘ ʩʝ ʚʠʞʜʘʣʠ ʩʲʟʚʝʟʜʠʷ, ʢʦʡʪʦ ʩʝʛʘ ʩʘ 

ʥʝʜʦʩʪʲʧʥʠ ʠʣʠ ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʦʪʯʘʩʪʠ. ʌʠʛʫʨʘ 13 ʧʦʢʘʟʚʘ ʩʲʟʚʝʟʜʠʷʪʘ ʂʝʥʪʘ-

ʚʨ̡, ʖʞʝʥ ʢʨʲʩʪ ʠ ɺʲʣʢ, ʢʦʠʪʦ ʧʨʝʜʠ 3000 ʛʦʜʠʥʠ (ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ ʪʨʘʢʠʪʝ) ʩʘ 

ʩʝ ʚʠʞʜʘʣʠ ʠʟʮʷʣʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʧʨʠ ʪʷʭʥʘʪʘ ʢʫʣʤʠʥʘʮʠʷ. 

 

 

ʌʠʛ. 13. ɺʠʜ ʥʘ ʥʝʙʝʪʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʥʘ 1 ʘʧʨʠʣ 1000 BC ʦʢʦʣʦ 23:00 ɽɽʊ, ʟʘ ʥʘʙʣʶ-
ʜʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʜʥʝʰʥʘ ʉʦʬʠʷ. ʉʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʪʦʛʘʚʘ ʩʝ ʝ ʥʘʤʠʨʘʣ ʥʘ 1Á 00ǋ ʦʪ 
ʟʚʝʟʜʘʪʘ HD113889 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʄʘʣʢʘ ʤʝʯʢʘ (ʩ ʙʣʷʩʲʢ 6.4 mag). ʌʠʛʫʨʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ 

ʖʞʝʥ ʢʨʲʩʪ, ʂʝʥʪʘʚʲʨ, ɺʲʣʢ ʠ ʜʨ. ʩʘ ʙʠʣʠ ʠʟʮʷʣʦ ʥʘʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ ʧʦ ʚʨʝʤʝ ʥʘ 
ʪʷʭʥʘʪʘ ʢʫʣʤʠʥʘʮʠʷ. ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʥʝʙʝʪʦ ʝ ʠʟʛʣʝʞʜʘʣʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʷʥʫʘʨʠ ʦʢʦʣʦ 
05:00 ʯ, ʩʫʪʨʠʥʪʘ, ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʬʝʚʨʫʘʨʠ ʦʢʦʣʦ 03:00 ʯ., ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ ʦʢʦʣʦ 01:00 ʯ. ʠ 
ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʡ ʦʢʦʣʦ 21:00 ʯ. (ʪ.ʝ. ʟʘ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʤʝʩʝʮ ʩʝ ʠʟʚʘʞʜʘʪ ʧʦ 2 ʯʘʩʘ) 
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ʌʠʛ. 14. ɺʠʜ ʥʘ ʥʝʙʝʪʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʥʘ 1 ʶʥʠ 1000 BC ʦʢʦʣʦ 00:10 ɽɽʊ, ʟʘ ʥʘʙʣʶʜʘ-
ʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʜʥʝʰʥʘ ʉʦʬʠʷ. ʉʲʟʚʝʟʜʠʷ ʢʘʪʦ ʉʢʦʨʧʠʦʥ, ʉʪʨʝʣʝʮ ʠ ʖʞʥʘ ʢʦʨʦʥʘ, ʢʦʠʪʦ ʚ 
ʥʘʰʝ ʚʨʝʤʝ ʚʠʞʜʘʤʝ ʧʨʝʟ ʣʷʪʦʪʦ ʥʠʩʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʪʦʛʘʚʘ ʩʘ ʢʫʣʤʠʥʠʨʘʣʠ ʜʦʩʪʘ 
ʧʦ-ʚʠʩʦʢʦ ʠ ʩʘ ʩʝ ʥʘʙʣʶʜʘʚʘʣʠ ʧʦ-ʫʜʦʙʥʦ. ɿʘʨʘʜʠ ʧʨʝʮʝʩʠʷʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʩ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚ-

ʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ʪʦʛʘʚʘ ʝ ʙʠʣʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʆʚʝʥ, ʜʦʢʘʪʦ ʜʥʝʩ ʪʷ ʝ ʚ ʈʠʙʠ. ʅʝʙʝʪʦ ʝ ʠʟʛ-
ʣʝʞʜʘʣʦ ʚ ʧʦʢʘʟʘʥʠʷ ʪʫʢ ʚʠʜ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʘʧʨʠʣ ʦʢʦʣʦ 04:10 ʯ., ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʡ ʦʢʦʣʦ 
02:10 ʯ. ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʶʣʠ ʦʢʦʣʦ 22:10 ʯ. 

ɺʩʝ ʧʘʢ ʧʨʦʤʝʥʝʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ʧʨʠ ʪʷʭʥʘʪʘ ʢʫʣʤʠʥʘʮʠʷ, ʣʝ-

ʢʦ ʠʟʤʝʥʝʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʬʠʛʫʨʠʪʝ ʠʤ, ʢʘʢʪʦ ʠ ʧʨʦʤʝʥʝʥʠʪʝ ʧʦʩʦʢʠ ʥʘ ʪʝʭ-

ʥʠʷ ʠʟʛʨʝʚ ʠ ʟʘʣʝʟ, ʥʝ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʠʤʘʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʘ ʟʘ 

ʝʚʝʥʪʫʘʣʥʘ ʧʨʠʣʠʢʘ ʥʘ ʥʷʢʦʝ ʦʪ ʪʷʭ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʢʦʤʧʣʝʢʩ. 

ʂʘʟʘʥʦʪʦ ʚ ʪʘʟʠ ʪʦʯʢʘ ʧʦ-ʩʢʦʨʦ ʪʨʷʙʚʘ ʜʘ ʥʠ ʧʦʜʩʝʪʠ, ʯʝ ʧʦʥʝ ʥʘ ʪʝʦʨʠʷ ʤʦʞʝʤ 

ʜʘ ʦʯʘʢʚʘʤʝ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʠʪʦ ʜʘʜʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʪ ʜʨʝʚʥʠ ʦʙʝʢʪʠ ʙʠ ʤʦʛʣʘ 

ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʷʢʦʝ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʧʦ-ʛʦʨʝ, ʚʝʯʝ ʥʝʜʦʩʪʲʧʥʠ ʟʘ ʥʘʩ (ʠʣʠ 

ʩʘʤʦ ʦʪʯʘʩʪʠ ʜʦʩʪʲʧʥʠ) ʩʲʟʚʝʟʜʠʷ. 

10. ʅʠʢʦʛʘ ʥʝ ʤʦʞʝʤ ʜʘ ʩʤʝ ʩʠʛʫʨʥʠ ʜʘʣʠ ʚ ʜʲʣʙʦʢʘ ʜʨʝʚʥʦʩʪ ʧʦ ʥʘʰʠʪʝ 

ʟʝʤʠ ʩʘ ʚʲʟʧʨʠʝʤʘʣʠ ʬʠʛʫʨʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ʪʘʢʘ, ʢʘʢʪʦ ʩʘ ʦʬʠʮʠʘʣʥʦ ʚʲʟʧʨʠ-

ʝʪʠ ʜʥʝʩ. ʅʘʠʩʪʠʥʘ ʧʦʚʝʯʝʪʦ ʦʪ ʜʥʝʰʥʠʪʝ ʩʲʟʚʝʟʜʠʷ ʩʘ ʜʨʝʚʥʠ ï ʚʘʚʠʣʦʥʩʢʠ ʠ 

ʛʨʲʮʢʠ, ʥʦ ʜʘʣʠ ʪʝ ʩʘ ʙʠʣʠ ʠʟʚʝʩʪʥʠ ʩʨʝʜ ʚʩʠʯʢʠ ʧʣʝʤʝʥʘ ʥʘ ʪʨʘʢʠʪʝ ʚ ʩʲʱʠʷ 

ʚʠʜ ʠ ʧʦʜ ʩʲʱʠʪʝ ʠʤʝʥʘ, ʥʷʤʘ ʢʘʢ ʜʘ ʟʥʘʝʤ. ɸʢʦ ʥʘʜʥʠʢʥʝʤ ʚ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘ-

ʨʦʜʥʘ ʘʩʪʨʦʥʦʤʠʷ (ʟʘ ʩʲʞʘʣʝʥʠʝ ï ʚʝʯʝ ʜʦʙʨʝ ʟʘʙʨʘʚʝʥʘ), ʱʝ ʚʠʜʠʤ, ʯʝ ʥʘʰʠʪʝ 

ʧʨʝʜʮʠ ʩʘ ʠʤʘʣʠ ʜʦʩʪʘ ʨʘʟʣʠʯʥʠ ʧʨʝʜʩʪʘʚʠ ʟʘ ʥʝʙʝʪʦ ï ʪʷʭʥʦʪʦ ʚʲʦʙʨʘʞʝʥʠʝ ʝ 

ʨʠʩʫʚʘʣʦ ʩʨʝʜ ʟʚʝʟʜʠʪʝ ʩʲʚʩʝʤ ʜʨʫʛʠ ʬʠʛʫʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʠʪʘ ʠ ʤʠʪʦʣʦʛʠʷʪʘ ʥʘ 

ʩʪʘʨʠʪʝ ʙʲʣʛʘʨʠ. ɺʝʨʦʷʪʥʦ ʪʦʚʘ ʝ ʩʪʘʥʘʣʦ ʧʨʝʟ ʩʨʝʜʥʠʪʝ ʚʝʢʦʚʝ. ʅʘʧʨʠʤʝʨ ʚ 

ʨʘʡʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ʆʨʠʦʥ, ɻʦʣʷʤʦ ʠ ʄʘʣʢʦ ʢʫʯʝ, ʥʘʰʠʷʪ ʥʘʨʦʜ ʝ ʚʠʞʜʘʣ ʮʷʣ 
ʤʠʪʦʣʦʛʠʯʝʥ ʢʦʤʧʣʝʢʩ ʦʪ ʪʝʤʘʪʠʯʥʦ ʩʚʲʨʟʘʥʠ ʤʘʣʢʠ ʩʲʟʚʝʟʜʠʷ, ʥʘʨʝʯʝʥ Ăʈʘʣʠ-

ʮʘñ (ʬʠʛ. 15). ʊʦʟʠ ʢʦʤʧʣʝʢʩ ʝ ʚʢʣʶʯʚʘʣ ʬʠʛʫʨʠ, ʢʘʪʦ Ăʈʘʣʦʪʦñ ï ʦʙʨʠʩʫʚʘʥʦ ʦʪ 
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ʪʨʠʪʝ ʟʚʝʟʜʠ ʥʘ Ăʧʦʷʩʘñ ʥʘ ʆʨʠʦʥ, ʦʪ ʩʣʘʙʠʪʝ ʟʚʝʟʜʠ ʦʢʦʣʦ ʤʲʛʣʷʚʠʥʘʪʘ ʄ42 ʠ 

ʟʚʝʟʜʘʪʘ ə ï ʣʷʚʦʪʦ Ăʢʦʣʷʥʦñ ʥʘ ʆʨʠʦʥ; Ăʆʩʪʝʥʲʪñ (ʠʣʠ Ăʂʦʧʨʘʣʷʪʘñ) ï ʟʚʝʟʜʠʪʝ 

ɓ (ʈʠʛʝʣ) ʠ ɖ ʆʨʠʦʥ; Ăɺʦʣʦʚʝʪʝñ ï ʟʚʝʟʜʠʪʝ Ŭ (ɹʝʪʝʣʛʝʡʟʝ) ʠ ɔ (ɹʝʣʘʪʨʠʢʩ), ʪ.ʝ. 

Ăʨʘʤʝʥʘʪʘñ ʥʘ ʆʨʠʦʥ; Ăʆʨʘʯʲʪñ ï ʟʚʝʟʜʘʪʘ ʉʠʨʠʫʩ, Ŭ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʦ 

ʢʫʯʝ, ʠ Ăʂʫʯʝʪʦ ʥʘ ʦʨʘʯʘñ ï ʟʚʝʟʜʘʪʘ ʇʨʦʮʠʦʥ, Ŭ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ʄʘʣʢʦ ʢʫʯʝ. 

ʇʨʠʤʝʨʲʪ ʧʦʢʘʟʚʘ, ʯʝ Ăʈʘʣʠʮʘʪʘñ ʝ ʦʙʭʚʘʱʘʣʘ ʨʘʡʦʥ ʦʪ ʥʝʙʝʪʦ, ʧʨʦʩʪʠʨʘʱ ʩʝ 

ʜʦʩʪʘ ʠʟʚʲʥ ʛʨʘʥʠʮʠʪʝ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʠʦʥ.  

 

 

ʌʠʛ. 15. ʄʠʪʦʣʦʛʠʯʥʠʷʪ ʢʦʤʧʣʝʢʩ Ăʈʘʣʠʮʘñ ʩʧʦʨʝʜ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʨʦʜʥʘ ʘʩʪʨʦʥʦʤʠʷ ï ʧʨʠ-
ʤʝʨ ʟʘ ʨʘʟʣʠʯʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʘʡʦʥʘ ʦʢʦʣʦ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʠʦʥ. ʇʦʜʨʦʙʥʦʩʪʠ ï ʚ ʪʝʢʩʪʘ 

ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʜʨʝʚʥʠʪʝ ʥʘʨʦʜʠ ʧʦ ʥʘʰʠʪʝ ʟʝʤʠ ʙʠ 

ʤʦʛʣʦ ʜʘ ʝ ʦʙʨʠʩʫʚʘʣʦ ʩʲʚʩʝʤ ʨʘʟʣʠʯʥʠ ʬʠʛʫʨʠ, ʥʷʤʘʱʠ ʥʠʱʦ ʦʙʱʦ ʩ ʚʲʟʧʨʠʝ-

ʪʠʪʝ ʜʥʝʩ. ʊʦʚʘ ʫʩʣʦʞʥʷʚʘ ʟʘʜʘʯʘʪʘ, ʪʲʡ ʢʘʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʜʨʝʚʥʠʪʝ ʘʨʭʝ-

ʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ʙʠ ʤʦʛʣʦ ʜʘ ʝ ʧʦ ʧʦʜʦʙʠʝ ʥʘ ʬʠʛʫʨʘ ʥʘ ʚʝʯʝ ʥʝʩʲʱʝʩʪʚʫʚʘʱʦ 

ʜʨʝʚʥʦ ʩʲʟʚʝʟʜʠʝ, ʢʦʝʪʦ ʝ ʦʙʝʜʠʥʷʚʘʣʦ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʫʪʚʲʨʜʝʥʠʪʝ ʜʥʝʩ ʩʲʟ-

ʚʝʟʜʠʷ. ʇʨʠʥʮʠʧʥʦ ʝ ʚʲʟʤʦʞʥʦ ʠ ʦʙʨʘʪʥʦʪʦ ï ʜʘʜʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʪ ʦʙʝʢʪʠ 

ʜʘ ʦʪʨʘʟʷʚʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʥʷʢʦʝ ʧʦʧʫʣʷʨʥʦ ʜʥʝʩ ʩʲʟʚʝʟʜʠʝ.  

11. ʅʘʢʨʘʷ  ʥʝʢʘ ʜʘ ʦʙʲʨʥʝʤ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʦʱʝ ʝʜʥʘ ʦʩʦʙʝʥʦʩʪ ï ʤʝʞʜʫ 

ʜʨʝʚʥʠʪʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʩʘ ʟʘʛʘʪʥʘʪʠ ʩʚʲʨʟʚʘʱʠ 
ʣʠʥʠʠ, ʧʦʜʦʙʥʠ ʥʘ ʦʯʝʨʪʘʚʘʥʠʪʝ ʜʥʝʩ ʚ ʟʚʝʟʜʥʠʪʝ ʢʘʨʪʠ ʤʝʞʜʫ ʟʚʝʟʜʠʪʝ ʥʘ ʩʲʟ-

ʚʝʟʜʠʷʪʘ. ɹʝʟ ʪʘʢʠʚʘ ʣʠʥʠʠ ʥʠʝ ʪʨʫʜʥʦ ʤʦʞʝʤ ʜʘ ʩʠ ʧʨʝʜʩʪʘʚʠʤ ʬʠʛʫʨʠʪʝ ʥʘ 
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ʩʲʟʚʝʟʜʠʷʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʣʠʧʩʘʪʘ ʥʘ ʣʠʥʠʠ ʤʦʞʝ ʜʘ ʥʠ ʩʧʝʩʪʠ ʦʙʲʨʢʚʘʥʝ, 

ʟʘʱʦʪʦ ʘʢʦ ʪʝ ʙʷʭʘ ʷʚʥʠ ʠ ʧʨʝʜʩʪʘʚʷʭʘ ʬʠʛʫʨʠ ʥʘ ʚʝʯʝ ʥʝʩʲʱʝʩʪʚʫʚʘʱʠ ʩʲʟʚʝʟ-

ʜʠʷ, ʪʦʚʘ ʙʠ ʥʠ ʦʟʘʜʘʯʠʣʦ ʜʦʧʲʣʥʠʪʝʣʥʦ. 
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ʉʃʒʅʏɽɺʀ ʇʆʉʆʂʀ 

ɺ ʧʨʝʜʠʰʥʘʪʘ ʩʪʘʪʠʷ ʦʙʩʲʜʠʭʤʝ ʥʷʢʦʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʨʘʟʧʦ-

ʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩ ʦʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʟʘ ʢʦʠʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʩʲʦʪ-

ʚʝʪʩʪʚʠʝ ʩʲʩ ʟʚʝʟʜʠʪʝ ʦʪ ʥʷʢʘʢʚʘ ʯʘʩʪ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ. ʊʫʢ ʱʝ ʦʙʲʨʥʝʤ 

ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʝ ʚʘʞʥʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʜʘʜʝʥ ʘʨʭʝ-

ʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪ, ʟʘ ʢʦʡʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʚ ʤʠʥʘʣʦʪʦ ʝ ʠʤʘʣ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠʣʠ ʧʦ ʜʨʫʛʘ ʧʨʠʯʠʥʘ ʥʝʛʦʚʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʧʦʩʦ-

ʢʘʪʘ ʢʲʤ ʥʷʢʦʝ ʥʝʙʝʩʥʦ ʩʚʝʪʠʣʦ, ʚ ʢʦʷʪʦ ʪʦ ʩʝ ʝ ʥʘʙʣʶʜʘʚʘʣʦ ʚ ʦʧʨʝʜʝʣʝʥ ʤʦ-

ʤʝʥʪ. ʏʝʩʪʦ ʩʝ ʪʚʲʨʜʠ ʥʘʧʨʠʤʝʨ, ʯʝ ʜʘʜʝʥʦ ʪʨʘʢʠʡʩʢʦ ʩʚʝʪʠʣʠʱʝ ʝ ʦʨʠʝʥʪʠʨʘʥʦ 

ʢʲʤ ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʛʨʝʚʘ ʠʣʠ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʜʝʥʷ ʥʘ ʣʷʪʥʦʪʦ ʠʣʠ ʥʘ ʟʠʤ-

ʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ. ʅʝʨʷʜʢʦ ʩʝ ʢʦʤʝʥʪʠʨʘ, ʯʝ ʝʜʠʥ ʩʨʝʜʥʦʚʝʢʦʚʝʥ ʭʨʠʩʪʠʷʥʩʢʠ 

ʭʨʘʤ ʤʦʞʝ ʜʘ ʝ ʦʨʠʝʥʪʠʨʘʥ ʥʝ ʧʨʦʩʪʦ ʩ ʦʣʪʘʨʘ ʥʘ ʠʟʪʦʢ, ʘ ʚ ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʛʨʝʚʘ 

ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʜʝʥʷ ʥʘ ʩʚʝʪʝʮʘ-ʧʘʪʨʦʥ. ɿʘʜʘʯʘʪʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʝʜʥʦ ʪʘʢʦʚʘ ʪʚʨ̡-

ʜʝʥʠʝ ʠʟʛʣʝʞʜʘ ʣʝʩʥʦ ʠʟʧʲʣʥʠʤʘ, ʥʦ ʧʨʠ ʥʝʡʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʱʝ ʩʝ ʠʟʧʨʘʚʠʤ 

ʧʨʝʜ ʥʷʢʦʣʢʦ ʧʨʦʙʣʝʤʘ, ʟʘ ʢʦʠʪʦ ʝ ʜʦʙʨʝ ʜʘ ʩʤʝ ʦʩʚʝʜʦʤʝʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ. 

ɽʜʠʥ ʚʘʞʝʥ ʚʲʧʨʦʩ ʝ ʢʦʠ ʩʘ ʥʝʙʝʩʥʠʪʝ ʩʚʝʪʠʣʘ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʠʤʘʪ 

ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʨʝʚʥʠʪʝ ʥʘʨʦʜʠ. ɹʝʟ ʩʲʤʥʝʥʠʝ ʪʦʚʘ ʩʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫ-

ʥʘʪʘ ï ʜʚʘʪʘ ʥʘʡ-ʷʨʢʠ ʦʙʝʢʪʘ ʥʘ ʥʝʙʝʪʦ, ʯʝʩʪʦ ʦʪʲʞʜʝʩʪʚʷʚʘʥʠ ʩ ʛʣʘʚʥʠʪʝ ʙʦ-

ʞʝʩʪʚʘ ʚ ʨʘʟʣʠʯʥʠ ʨʝʣʠʛʠʠ. ʃʦʛʠʯʥʦ ʦʪ ʪʷʭ ʩ ʧʨʠʦʨʠʪʝʪ ʝ ʉʣʲʥʮʝʪʦ, ʥʝ ʩʘʤʦ 

ʟʘʱʦʪʦ ʝ ʥʘʡ-ʷʨʢʦʪʦ ʩʚʝʪʠʣʦ, ʥʦ ʠ ʟʘʱʦʪʦ ʦʪ ʜʲʣʙʦʢʘ ʜʨʝʚʥʦʩʪ ʝ ʦʩʲʟʥʘʪʘ ʚʨʲʟ-

ʢʘʪʘ ʤʝʞʜʫ ʥʝʛʦʚʠʷʪ ʛʦʜʠʰʝʥ ʥʝʙʝʩʝʥ ʮʠʢʲʣ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʛʦʜʠʰʥʠ-

ʪʝ ʩʝʟʦʥʠ, ʢʦ̫ʪʦ ʥʘ ʩʚʦʡ ʨʝʜ ʦʧʨʝʜʝʣʷ ʝʞʝʛʦʜʥʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʨʝʣʠʛʠʦʟʥʠʪʝ 

ʧʨʘʟʥʠʮʠ.  
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ʌʠʛ.1. ʉʠʤʫʣʘʮʠʷ ʥʘ ʩʣʲʥʯʝʚʠʷ ʠʟʛʨʝʚ ʥʘ ʜʘʪʘ 26.09.893 ʛ. ʟʘ ʛʨ. ɺ. ʇʨʝʩʣʘʚ, ʥʘʧʨʘʚʝʥʘ ʩ 
ʢʦʤʧʶʪʲʨʥʠʷ ʧʣʘʥʝʪʘʨʠʫʤ SkyChart (Cartes du Ciel) v. 4.2.1. ʎʝʣʪʘ ʥʘ ʟʘʜʘʯʘʪʘ ʝ ʜʘ ʩʝ ʧʦʣʫʯʠ 
ʤʦʤʝʥʪʘ ʥʘ ʠʟʛʨʝʚʘ ʠ ʥʝʛʦʚʠʷʪ ʘʟʠʤʫʪ, ʧʨʝʜʚʠʜ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʣʦʢʘʣʥʠʷ ʭʦʨʠʟʦʥʪ 

ʇʨʝʜʠ ʜʘ ʧʨʠʩʪʲʧʠʤ ʢʲʤ ʧʨʦʚʝʨʢʘ ʥʘ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʜʨʝʚʝʥ ʘʨʭʝʦʣʦʛʠ-

ʯʝʩʢʠ ʦʙʝʢʪ ʠʣʠ ʥʘ ʩʨʝʜʥʦʚʝʢʦʚʝʥ ʭʨʘʤ ʪʨʷʙʚʘ ʜʘ ʩʠ ʠʟʷʩʥʠʤ ʪʲʣʢʫʚʘʥʝʪʦ ʥʘ 

ʧʦʥʷʪʠʝʪʦ Ăʠʟʛʨʝʚñ. ʊʫʢ ʱʝ ʜʘʜʝʤ ʧʨʠʤʝʨʠ ʩ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠ ʩʠʤʫʣʘʮʠʠ 

ʥʘ ʠʟʛʨʝʚʘ ʥʘ ʉʣʲʥʮʝʪʦ ʟʘ ʪʨʠ ʧʦʨʝʜʥʠ ʜʘʪʠ ʦʢʦʣʦ 26.09.893 ʛ., ʟʘ ʥʘʙʣʶʜʘʪʝʣ 

ʦʪ ʀʩʪʦʨʠʢʦ-ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʷ ʨʝʟʝʨʚʘʪ ʜʦ ʛʨ. ɺ. ʇʨʝʩʣʘʚ. ʊʝ ʙʷʭʘ ʥʘʧʨʘʚʝʥʠ ʩ 

ʮʝʣ ʧʨʦʚʝʨʢʘ ʥʘ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʩʨʝʜʥʦʚʝʢʦʚʝʥ ʭʨʘʤ. ʇʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʚ ʩʪʘʪʠʷʪʘ Ăʀʥʦʚʘʮʠʦʥʝʥ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ 

ʠ ʬʦʪʦʛʨʘʤʝʪʨʠʯʝʥ ʧʦʜʭʦʜ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʂʨʲʛʣʘʪʘ ʮʲʨʢʚʘ ʦʪ ʇʨʝʩʣʘʚñ, ʩ 

ʘʚʪʦʨʠ ʉʪʦ̫ʥʦʚ ɹ., ʉʪʦʷʥʦʚ ɽ., ʉʪʦʷʥʦʚʘ ɻ., ʄʘʨʢʠʰʢʠ ʇ., Ăʇʨʝʩʣʘʚʩʢʘ ʢʥʠ-

ʞʦʚʥʘ ʰʢʦʣʘñ ʪʦʤ 22, ʢʘʪʝʜʨʘ Ăʄʘʪʝʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠñ ʧʨʠ ʐʫʤʝʥʩ-

ʢʠ̫ ʫʥʠʚʝʨʩʠʪʝʪ Ăɽʧʠʩʢʦʧ ʂʦʥʩʪʘʥʪʠʥ ʇʨʝʩʣʘʚʩʢʠñ. ʉʪʘʪʠʷʪʘ ʝ ʜʦʩʪʲʧʥʘ ʩʲʱʦ 

ʠ ʥʘ ʫʝʙ ʘʜʨʝʩ  

http://litermedia.com/index.php?ind=downloads&op=entry_view&iden=349&fbclid=

IwAR0UGgDQdEGYiaOLqEELAWnVMYRhZt5uYxx9yA1VY07rLrZfqcqvIXWev

6w  

ɼʥʝʩ ʚ ʘʩʪʨʦʥʦʤʠʷʪʘ ʟʘ ʤʦʤʝʥʪ ʥʘ ʠʟʛʨʝʚʘ ʥʘ ʉʣʲʥʮʝʪʦ ʩʝ ʧʨʠʝʤʘ ʪʦʟʠ, ʚ 

ʢʦʡʪʦ ʛʦʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʝ ʧʦʷʚʷʚʘ ʥʘ ʭʦʨʠʟʦʥʪʘ, ʪ.ʝ. ʤʦʤʝʥʪʘ ʥʘ 

ʧʲʨʚʠ̫  ʩʣʲʥʯʝʚ ʣʲʯ (ʬʠʛ. 2 a). ʅʝ ʝ ʠʟʚʝʩʪʥʦ ʦʙʘʯʝ ʜʘʣʠ ʚ ʤʠʥʘʣʦʪʦ ʧʦ ʥʘʰʠʪʝ 

ʟʝʤʠ ʪʲʣʢʫʚʘʥʝʪʦ ʝ ʙʠʣʦ ʩʲʱʦʪʦ ʠ ʠʟʦʙʱʦ ï ʜʘʣʠ ʪʦʛʘʚʘ ʝ ʩʲʱʝʩʪʚʫʚʘʣʘ ʪʦʯʥʘ 

ʜʝʬʠʥʠʮʠʷ ʟʘ ʠʟʛʨʝʚ ʠ ʟʘʣʝʟ. ɺʲʟʤʦʞʥʦ ʝ ʥʘʧʨʠʤʝʨ ʟʘ ʤʦʤʝʥʪ ʥʘ ʠʟʛʨʝʚʘ ʜʘ ʝ 

ʙʠʣ ʩʯʠʪʘʥ ʪʦʟʠ, ʚ ʢʦʡʪʦ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʝ ʚʠʜʠʤ ʜʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʜʠʘʤʝʪʲʨʘ ʩʠ 
(ʬʠʛ. 2 b), ʠʣʠ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʝ ʙʠʣ ʚʝʯʝ ʥʘʧʲʣʥʦ ʠʟʛʨʷʣ ï ʩ Ăʦʪʢʲʩʚʘʱ ʩʝñ 

ʜʦʣʝʥ ʢʨʘʡ ʦʪ ʭʦʨʠʟʦʥʪʘ (ʬʠʛ. 2 c).  
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ʊʲʡ ʢʘʪʦ ʟʘ ʩʝʚʝʨʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ, ʩʫʪʨʠʥ ʧʨʠ ʠʟʜʠʛʘʥʝʪʦ ʩʠ ʥʘʜ 

ʭʦʨʠʟʦʥʪʘ ʉʣʲʥʮʝʪʦ ʩʝ ʦʪʤʝʩʪʚʘ ʥʘʜʷʩʥʦ ï ʢʲʤ ʶʛ, ʚ ʧʦʩʦʯʝʥʠʪʝ ʪʨʠ ʤʦʤʝʥʪʘ ʪʦ 

ʩʝ ʥʘʤʠʨʘ ʥʘ ʘʟʠʤʫʪʠ ʩ ʙʣʠʟʢʠ, ʥʦ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ. ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʧʨʦʩ-

ʪʠʨʘʪ ʚ ʜʠʘʧʘʟʦʥ, ʚ ʢʦʡʪʦ ʧʨʠ ʩʧʦʤʝʥʘʪʠʪʝ ʚʲʟʤʦʞʥʠ ʪʲʣʢʫʚʘʥʠʷ ʥʘ ʠʟʛʨʝʚʘ 

ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʢʘʪʦ ʨʝʟʫʣʪʘʪ (ʚ ʩʣʫʯʘʷ) ʜʚʝ ʩʲʩʝʜʥʠ ʜʘʪʠ, ʥʘ ʢʦʠʪʦ ʉʣʲʥʮʝ-

ʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘ ʧʦʯʪʠ ʝʜʠʥ ʠ ʩʲʱʠ ʘʟʠʤʫʪ (ʬʠʛ. 3). 
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ʌʠʛ. 2. ɺʠʜʠʤʦʪʦ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʛʨʝʚʘ ʩʠ ʥʘʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠ-
ʟʦʥʪ ʥʘ 26.09.893 ʛ. ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ɺ. ʇʨʝʩʣʘʚ. ɿʘ ʚʨʝʤʝʪʦ ʦʪ ʧʲʨʚʠʷ ʩʣʲʥʯʝʚ ʣʲʯ (ʤʦʤʝʥʪ 
a) ʜʦ ʧʦʷʚʘʪʘ ʥʘ ʮʝʣʠʷ ʜʠʩʢ ʥʘʜ ʭʦʨʠʟʦʥʪʘ (ʤʦʤʝʥʪ c), ʦʪʤʝʩʪʚʘʥʝʪʦ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʘʟʠʤʫʪ ʝ 
ʩ 31ǋ (0.517Á) ʥʘʜʷʩʥʦ, ʪ.ʝ. ʩʲʠʟʤʝʨʠʤʦ ʝ ʩ ʚʠʜʠʤʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʥʝʛʦʚʠʷ ʜʠʩʢ. ʅʘ ʧʦʩʦʯʝʥʘʪʘ 
ʜʘʪʘ ʉʣʥ̡ʮʝʪʦ ʝ ʙʠʣʦ ʩ ʚʠʜʠʤ ʜʠʘʤʝʪʲʨ 32ǋ 7.6ǌ (0.535Á)  
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ɺ ʪʘʙʣʠʮʘ 1 ʩʘ ʦʧʠʩʘʥʠ ʝʪʘʧʠʪʝ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʠʟʛʨʝʚʠ ʩʧʨʷʤʦ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ ʚ ʪʨʠ ʧʦʨʝʜʥʠ ʜʥʠ ʦʢʦʣʦ 26 ʩʝʧʪʝʤʚʨʠ, ʢʦʝʪʦ ʥʝ ʝ ʤʥʦʛʦ ʜʘʣʝʯ 

ʦʪ ʜʘʪʘʪʘ ʥʘ ʝʩʝʥʥʦʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ʟʘ 893 ʛ. (18 ʩʝʧʪʝʤʚʨʠ). ɿʘ ʚʩʝʢʠ ʠʟʛʨʝʚ ʩʘ 

ʜʘʜʝʥʠ ʧʦʣʦʞʝʥʠʷʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʪʨʠ ʤʦʤʝʥʪʘ: a ï ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥ-

ʯʝʚʠʷ ʜʠʩʢ ʝ ʛʝʦʤʝʪʨʠʯʥʦ ʥʘ ʦʢʦʣʦ 51ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ, ʥʦ ʟʘʨʘʜʠ ʘʪʤʦʩʬʝʨʥʘʪʘ 

ʨʝʬʨʘʢʮʠʷ ʛʦʨʥʠʷʪ ʤʫ ʢʨʘʡ ʚʝʯʝ ʩʝ ʧʦʢʘʟʚʘ ʥʘ ʭʦʨʠʟʦʥʪʘ (ʤʦʤʝʥʪ ʥʘ ʧʲʨʚʠʷ 

ʩʣʲʥʯʝʚ ʣʲʯ); b ï ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʝ ʚʠʜʠʤ ʥʘ ʩʘʤʠʷ ʭʦʨʠ-

ʟʦʥʪ, ʠ c ï ʢʦʛʘʪʦ ʜʦʣʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʝ Ăʦʪʢʲʩʚʘñ ʦʪ ʭʦʨʠʟʦʥʪʘ. 

ʄʦʤʝʥʪʠʪʝ ʩʘ ʟʘʢʨʲʛʣʝʥʠ ʜʦ 1 ʤʠʥʫʪʘ. ʈʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʠ ʚʠʜʠ-

ʤʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʉʣʲʥʮʝʪʦ (ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʢʦʣʦʥʠ) ʩʝ ʜʲʣʞʘʪ ʥʘ ʘʪʤʦʩʬʝʨʥʘʪʘ 

ʨʝʬʨʘʢʮʠʷ. 

ʊʘʙʣʠʮʘ 1. ɽʪʘʧʠ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʠʟʛʨʝʚʠ ʩʧʨʷʤʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ ʚ ʪʨʠ ʧʦʨʝʜʥʠ 
ʜʥʠ ʦʢʦʣʦ 26 ʩʝʧʪʝʤʚʨʠ 893 ʛ. ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʛʨ. ɺ. ʇʨʝʩʣʘʚ 
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ʌʠʛ. 3. ʀʟʛʨʝʚʠʪʝ ʥʘ ʜʘʪʠ 25, 26 ʠ 27 ʩʝʧʪʝʤʚʨʠ 893 ʛ. ʟʘ ʛʨ. ɺ. ʇʨʝʩʣʘʚ. ʆʟʥʘʯʝʥʠ ʩʘ ʘʟʠʤʫ-

ʪʠʪʝ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʢʦʤʝʥʪʠʨʘʥʠʪʝ ʪʨʠ ʝʪʘʧʘ a, b ʠ c. ʉʪʦʡʥʦʩʪʠʪʝ ʩʘ ʩʲʱʠʪʝ ʢʘʪʦ ʪʝʟʠ ʚ 
ʢʦʣʦʥʘ 5 ʥʘ ʪʘʙʣʠʮʘ 1  

ʆʪ ʪʘʙʣʠʮʘ 1 ʠ ʬʠʛ. 3 ʩʝ ʚʠʞʜʘ, ʯʝ ʥʘ ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʩʫʪʨʠʥ ʪʦʯʢʘʪʘ ʥʘ ʠʟ-

ʛʨʝʚʘ  ʩʝ ʦʪʤʝʩʪʚʘ ʧʦ ʭʦʨʠʟʦʥʪʘ ʩ ʤʘʣʢʦ ʥʘʜ 0.5Á ʥʘʜʷʩʥʦ ï ʢʲʤ ʶʛ, ʥʦ ʨʘʟʛʣʝʞ-

ʜʘʥʦ ʩʘʤʦ ʟʘ ʝʜʥʦʠʤʝʥʥʠʪʝ ʝʪʘʧʠ ï ʥʘʧʨʠʤʝʨ ʩʘʤʦ ʟʘ ʝʪʘʧ b. ʊʦʚʘ ʦʪʤʝʩʪʚʘʥʝ ʝ 

ʥʘʡ-ʙʲʨʟʦ ʦʢʦʣʦ ʜʘʪʠʪʝ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ ʠ ʝ ʥʘʡ-ʙʘʚʥʦ (ʜʦʨʠ ʩʪʘʚʘ ʥʝʟʘʙʝʣʝ-

ʞʠʤʦ) ʦʢʦʣʦ ʜʘʪʠʪʝ ʥʘ ʩʣʲʥʮʝʩʪʦʝʥʠʷʪʘ. ʉʣʝʜ ʟʠʤʥʦʪʦ ʩʣʲʥʮʝʩʪʦʝʥʝ ʦʪʤʝʩʪʚʘ-

ʥʝʪʦ ʥʘ ʠʟʛʨʝʚʘ ʝ ʚ ʦʙʨʘʪʥʘ ʧʦʩʦʢʘ ï ʢʲʤ ʩʝʚʝʨ, ʪ.ʝ. ʩ ʥʘʤʘʣʷʚʘʱ ʘʟʠʤʫʪ. ɿʘ ʜʘ 

ʦʧʨʝʜʝʣʠʤ ʪʦʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʘʟʠʤʫʪʘ ʥʘ ʠʟʛʨʝʚʘ ʟʘ ʜʘʜʝʥʘ ʜʘʪʘ, ʪʨʷʙʚʘ ʧʲʨʚʦ 

ʜʘ ʨʝʰʠʤ ʢʘʢ ʱʝ ʠʥʪʝʨʧʨʝʪʠʨʘʤʝ ʧʦʥʷʪʠʝʪʦ ʠʟʛʨʝʚ ʠ ʧʦ-ʪʦʯʥʦ ï ʢʦʡ ʦʪ ʧʦʢʘʟʘ-

ʥʠʪʝ ʪʨʠ ʝʪʘʧʘ ʱʝ ʩʯʠʪʘʤʝ ʟʘ ʥʝʛʦʚ ʤʦʤʝʥʪ. ɺʠʞʜʘ ʩʝ ʥʘʧʨʠʤʝʨ, ʯʝ ʘʟʠʤʫʪʲʪ ʥʘ 

ʠʟʛʨʷʚʘʱʦʪʦ ʉʣʲʥʮʝ ʥʘ 26.09 ʚ ʤʦʤʝʥʪʘ ʥʘ ʧʲʨʚʠʷ ʩʣʲʥʯʝʚ ʣʲʯ (ʧʨʠʤʝʨ 2a) ʝ 

ʧʦʯʪʠ ʩʲʱʠʷ ʢʘʪʦ ʧʨʠ ʠʟʛʨʝʚʘ ʥʘ ʧʨʝʜʥʘʪʘ ʜʘʪʘ 25.09, ʥʦ ʧʨʠ ʚʝʯʝ Ăʦʪʢʲʩʚʘʱ 

ʩʝñ ʦʪ ʭʦʨʠʟʦʥʪʘ ʩʣʲʥʯʝʚ ʜʠʩʢ (ʧʨʠʤʝʨ 1c). ʈʘʟʣʠʢʘʪʘ ʝ ʩʘʤʦ ʦʢʦʣʦ 1ǋ. ʃʦʛʠʯʥʦ 

ʧʦʜʦʙʥʘ ʩʠʪʫʘʮʠʷ ʠʤʘʤʝ ʠ ʟʘ ʧʨʠʤʝʨʠʪʝ 3a ʠ 2c. ʉ ʜʨʫʛʠ ʜʫʤʠ ʜʚʘʤʘ ʥʘʙʣʶʜʘ-

ʪʝʣʠ, ʨʝʰʠʣʠ ʜʘ ʟʘʩʠʯʘʪ ʤʦʤʝʥʪʘ ʥʘ ʠʟʛʨʝʚʘ ʚ ʨʘʟʣʠʯʥʠ ʥʝʛʦʚʠ ʝʪʘʧʠ ï ʥʘʧʨʠ-

ʤʝʨ ʚ a ʠ ʚ c, ʤʦʛʘʪ ʜʘ ʧʦʩʦʯʘʪ ʜʚʝ ʩʲʩʝʜʥʠ ʜʘʪʠ ʟʘ ʠʟʛʨʝʚ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ 

ʘʟʠʤʫʪ. ʉ ʦʪʜʘʣʝʯʘʚʘʥʝ ʦʪ ʜʘʪʘʪʘ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʠʝʪʦ ʪʘʟʠ ʚʲʟʤʦʞʥʘ ʛʨʝʰʢʘ ʩʝ 

ʨʘʟʰʠʨʷʚʘ ʢʘʪʦ ʚʨʝʤʝʚʠ ʜʠʘʧʘʟʦʥ ʠ ʤʦʞʝ ʜʘ ʦʙʭʚʘʥʝ ʥʷʢʦʣʢʦ ʜʥʠ. ʅʘʧʨʠʤʝʨ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʜʝʢʝʤʚʨʠ ʘʟʠʤʫʪʲʪ ʥʘ ʠʟʛʨʝʚʘ (ʠ ʟʘʣʝʟʘ) ʩʝ ʦʪʤʝʩʪʚʘ ʩʘʤʦ ʩ ʦʢʦʣʦ 

10ǋ ʥʘ ʜʝʥ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʜʚʘʤʘʪʘ ʥʘʙʣʶʜʘʪʝʣʠ, ʟʘʩʠʯʘʱʠ ʝʪʘʧʠʪʝ a ʠ c, ʙʠʭʘ 

ʧʦʩʦʯʠʣʠ ʠʟʛʨʝʚ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʘʟʠʤʫʪ ʩ ʨʘʟʣʠʢʘ 4 ʠʣʠ ʧʦʥʝ 3 ʜʥʠ. 

ʈʘʟʣʠʢʠʪʝ ʚ ʘʟʠʤʫʪʘ ʥʘ ʠʟʛʨʝʚʠʪʝ ʥʘ ʜʘʪʠʪʝ, ʨʘʟʛʣʝʜʘʥʠ ʪʫʢ, ʙʠʭʘ ʙʠʣʠ 
ʧʦʯʪʠ ʩʲʱʠʪʝ ʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʨʝʘʣʝʥ ʧʦ-ʚʠʩʦʢ ʭʦʨʠʟʦʥʪ, ʩʪʠʛʘ ʥʝʛʦʚʘʪʘ 

ʣʠʥʠʷ ʜʘ ʝ ʨʘʚʥʘ. ɼʥʝʩ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʩʧʨʘʚʦʯʥʠʮʠ ʟʘ ʤʦʤʝʥʪʠ ʥʘ ʠʟʛʨʝʚʠ-




























