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Ăɻʠʜ ʥʘ ʣʶʙʠʪʝʣʷ ʘʩʪʨʦʥʦʤñ ʩʲʜʲʨʞʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʝʜʩʪʦʷ-

ʱʠʪʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʧʦ-ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʷʚʣʝʥʠʷ, 

ʢʘʪʦ ʝ ʦʪʜʝʣʝʥʦ ʧʦʚʝʯʝ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʪʷʭʥʦʪʦ ʥʘʙ-

ʣʶʜʝʥʠʝ ʦʪ ɹʲʣʛʘʨʠʷ.  

ʂʥʠʞʢʘʪʘ ʩʲʜʲʨʞʘ ʠ ʥʷʢʦʣʢʦ ʘʚʪʦʨʩʢʠ ʩʪʘʪʠʠ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝ-

ʤʠ ʦʪ ʘʩʪʨʦʥʦʤʠʷʪʘ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʧʪʠʢʘ. ʎʝʣʪʘ ʝ ʪʘʟʠ 

ʠʥʬʦʨʤʘʮʠʷ ʜʘ ʙʲʜʝ ʧʦʣʝʟʥʘ ʟʘ ʰʠʨʦʢ ʢʨʲʛ ʯʠʪʘʪʝʣʠ, ʧʨʦʷʚʷʚʘʱʠ 

ʠʥʪʝʨʝʩ ʢʲʤ ʘʩʪʨʦʥʦʤʠʷʪʘ, ʠ ʟʘ ʣʶʙʠʪʝʣʠʪʝ ʘʩʪʨʦʥʦʤʠ ʧʨʠ 

ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ. 
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ʅɸʏɸʃʆ ʅɸ ʉɽɿʆʅʀʊɽ ʇʈɽɿ 2019 ʛ. 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʧʨʦʣʝʪ: 20 ʤʘʨʪ, 23
h
 58

m
 (ʧʨʦʣʝʪʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʦ ʣʷʪʦ: 21 ʶʥʠ, 18
h
 54

m
 (ʣʷʪʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-ʜʲʣʛʠʷ 

ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝʱ 15 ʯʘʩʘ ʠ 20 ʤʠʥʫʪʠ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʝʩʝʥ: 23 ʩʝʧʪʝʤʚʨʠ, 10
h
 50

m
 (ʝʩʝʥʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʟʠʤʘ: 22 ʜʝʢʝʤʚʨʠ, 06
h
 19

m
 (ʟʠʤʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-

ʢʲʩʠʷ ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝʱ 09 ʯʘʩʘ ʠ 3 ʤʠʥʫʪʠ) 

 

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʧʝʨʠʭʝʣʠʡ ï ʥʘʡ-ʙʣʠʟʦ ʜʦ ʉʣʲʥʮʝʪʦ ʧʦ ʩʚʦʷʪʘ ʦʨʙʠʪʘ (ʥʘ 

147 099 760 km) ʥʘ 3 ʷʥʫʘʨʠ ʚ 07
h
 20

m
.  

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʘʬʝʣʠʡ ï ʥʘʡ-ʜʘʣʝʯ ʦʪ ʉʣʲʥʮʝʪʦ (ʥʘ 152 104 285 km) ʥʘ 5 

ʶʣʠ ʚ 01
h
 11

m
. 

 

ʇʨʝʟ 2019 ʛ. ʱʝ ʩʝ ʯʝʩʪʚʘʪ 100 ʛʦʜʠʥʠ ʦʪ ʦʩʥʦʚʘʚʘʥʝʪʦ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠʷ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʩʲʶʟ (ʄɸʉ). ʇʦ ʪʦʟʠ ʧʦʚʦʜ ʚ ʤʥʦʛʦ ʩʪʨʘʥʠ ʱʝ ʙʲʜʘʪ ʧʨʦʚʝʜʝ-

ʥʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʩ ʮʝʣ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʘʩʪʨʦʥʦʤʠʷʪʘ ʩʨʝʜ ʦʙʱʝʩʪʚʦʪʦ.  

 

 

 

ɺʩʠʯʢʠ ʤʦʤʝʥʪʠ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʷʚʣʝʥʠʷ, ʜʘʜʝʥʠ ʧʦ-ʜʦʣʫ, ʩʘ ʚ ʙʲʣ-

ʛʘʨʩʢʦ ʦʬʠʮʠʘʣʥʦ ʚʨʝʤʝ. ʅʘʧʦʤʥʷʤʝ, ʯʝ ʙʝ ʧʨʝʜʚʠʜʝʥʦ ɽʚʨʦʧʝʡʩʢʠʷʪ ʧʘʨʣʘ-

ʤʝʥʪ ʜʘ ʧʨʝʨʘʟʛʣʝʜʘ ʩʚʦʷʪʘ ɼʠʨʝʢʪʠʚʘ 2000/84/ɽʆ ʦʪ 19 ʷʥʫʘʨʠ 2001 ʛ., 

ʫʨʝʞʜʘʱʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʣʷʪʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ. ʅʘʤʝʨʝʥʠʷʪʘ ʩʘ ʜʘ ʙʲʜʝ ʧʨʝʢʨʘ-

ʪʝʥʘ ʧʨʘʢʪʠʢʫʚʘʥʘʪʘ ʦʪ ʜʝʩʝʪʢʠ ʛʦʜʠʥʠ ʚ ɽʚʨʦʧʘ ʩʝʟʦʥʥʘ ʩʤʷʥʘ ʥʘ ʯʘʩʦʚʦʪʦ 

ʚʨʝʤʝ. ʉʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ɽʉ ʱʝ ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʘʪ ʢʘʢʚʦ ʚʨʝʤʝ ʜʘ ʫʩʪʘʥʦʚʷʪ 

ʮʝʣʦʛʦʜʠʰʥʦ ʥʘ ʪʷʭʥʘ ʪʝʨʠʪʦʨʠʷ ï ʟʠʤʥʦ ʠʣʠ ʣʷʪʥʦ. ɸʢʦ ʪʦʚʘ ʩʝ ʦʩʲʱʝʩʪʚʠ, 

ʚʲʟʤʦʞʥʦ ʝ ʥʘ 31 ʤʘʨʪ 2019 ʛ. ï ʧʦʩʣʝʜʥʘʪʘ ʥʝʜʝʣʷ ʥʘ ʤʘʨʪ, ʢʦʛʘʪʦ ʦʙʠʯʘʡʥʦ ʚ 

03
h
 00

m
 ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʣʷʪʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ, ʩʪʨʝʣʢʠʪʝ ʥʘ ʯʘʩʦʚʥʠʮʠʪʝ ʜʘ ʥʝ 

ʙʲʜʘʪ ʧʨʝʚʲʨʪʝʥʠ ʩ ʝʜʠʥ ʯʘʩ ʥʘʧʨʝʜ ʠ ʜʘʜʝʥʠʪʝ ʪʫʢ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʷʪʘ ʟʘ 

ʧʝʨʠʦʜʘ 31 ʤʘʨʪ ï 27 ʦʢʪʦʤʚʨʠ ʜʘ ʩʝ ʦʢʘʞʘʪ ʩ ʝʜʠʥ ʯʘʩ ʥʘʧʨʝʜ ʦʪ ʨʝʘʣʥʠʪʝ. 

ɿʘ ʧʦʚʝʯʝ ʧʦʜʨʦʙʥʦʩʪʠ ʚʠʞʪʝ ʩʪʘʪʠʷʪʘ Ăʉʝʟʦʥʥʘʪʘ ʩʤʷʥʘ ʥʘ ʯʘʩʦʚʦʪʦ ʚʨʝʤʝ 

ï ʥʷʢʦʠ óʟʘô ʠ óʧʨʦʪʠʚôñ ʚ ʢʨʘʷ ʥʘ ʪʘʟʠ ʢʥʠʛʘ. 
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ʌɸɿʀ ʅɸ ʃʋʅɸʊɸ ʀ ʃʋʅʅʀ ʗɺʃɽʅʀʗ 

2019 ʛ. 

ʃʫʥʥʠ ʬʘʟʠ ʟʘ 2019 ʛ. 

  

ʅʦʚʦʣʫʥʠʝ 
ʇʲʨʚʘ ʯʝʪ-

ʚʲʨʪ 
ʇʲʣʥʦʣʫʥʠʝ 

ʇʦʩʣʝʜʥʘ 

ʯʝʪʚʲʨʪ 
ʅʦʚʦʣʫʥʠʝ 

 

    

ʄʝʩʝʮ d   h   m d   h   m d   h   m d   h   m d   h   m 

ʗʥʫʘʨʠ 6 03 29 14 08 47 21 07 16 27 23 11 ð 

ʌʝʚʨʫʘʨʠ 4 23 04 13 00 26 19 17 54 26 13 29 ð 

ʄʘʨʪ 6 18 05 14 12 27 21 03 44 28 06 10 ð 

ɸʧʨʠʣ 5 11 51 12 22 06 19 14 12 27 01 18 ð 

ʄʘʡ 5 01 46 12 04 12 19 00 12 26 19 34 ð 

ʖʥʠ 3 13 03 10 09 00 17 11 31 25 12 48 ð 

ʖʣʠ 2 22 17 9 13 55 17 00 38 25 04 18 ð 

ɸʚʛʫʩʪ 1 06 13 7 20 31 15 15 30 23 17 56 30 13 37 

ʉʝʧʪʝʤʚʨʠ ð 6 06 10 14 07 33 22 05 41 28 21 27 

ʆʢʪʦʤʚʨʠ ð 5 19 47 14 00 09 21 15 40 28 05 39 

ʅʦʝʤʚʨʠ ð 4 12 24 12 15 35 19 23 12 26 17 07 

ɼʝʢʝʤʚʨʠ ð 4 08 59 12 07 13 19 06 57 26 07 13 

 

ʇʲʣʥʦʣʫʥʠʝʪʦ ʥʘ 19 ʤʘʡ ʝ ʪʨʝʪʦ ʦʪ ʦʙʱʦ ʯʝʪʠʨʠ ʟʘ ʧʨʦʣʝʪʪʘ ʥʘ 2019 ʛ. ʠ ʱʝ 

ʙʲʜʝ ʝʜʠʥʩʪʚʝʥʘʪʘ Ăʩʠʥʷ ʃʫʥʘñ ʟʘ ʛʦʜʠʥʘʪʘ.  

 

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 ʥʘʩʪʲʧʷʪ ʯʝʪʠʨʠ ʧʲʣʥʦʣʫʥʠʷ, ʪʦ ʪʨʝʪʦ-

ʪʦ ʦʪ ʪʷʭ ʩʝ ʥʘʨʠʯʘ Ăʩʠʥʷ ʃʫʥʘñ. 



8 

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

ʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʥʷʢʦʡ ʢʘʣʝʥʜʘʨʝʥ ʤʝʩʝʮ, ʚʪʦʨʦʪʦ ʦʪ ʪʷʭ ʦʪ ʠʟʚʝʩʪʥʦ 

ʚʨʝʤʝ ʩʝ ʦʙʷʚʷʚʘ ʚ ʥʷʢʦʠ ʤʝʜʠʠ ʢʘʪʦ Ăʯʝʨʥʘ ʃʫʥʘñ. ʇʨʠ ʯʝʪʠʨʠ ʥʦʚʦʣʫʥʠʷ ʚ 

ʥʷʢʦʡ ʦʪ ʛʦʜʠʰʥʠʪʝ ʩʝʟʦʥʠ, ʪʨʝʪʦʪʦ ʦʪ ʪʷʭ ʝ ʩʲʱʦ 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 ʠʥʞʝʢʪʠʨʘʥ ʧʨʘʭ ʠʣʠ ʜʠʤ ʚʠʩʦʢʦ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ï ʧʨʠ ʛʦʨʩʢʠ ʧʦʞʘʨʠ 

ʠʣʠ ʩʣʝʜ ʚʫʣʢʘʥʠʯʥʠ ʠʟʨʠʛʚʘʥʠʷ, ʃʫʥʘʪʘ ʤʦʞʝ ʜʘ ʠʟʛʣʝʞʜʘ ʣʝʢʦ ʩʠʥʝʝʱʘ. ʊʦʚʘ 

ʩʝ ʩʣʫʯʚʘ ʢʦʛʘʪʦ ʚʜʠʛʥʘʪʠʪʝ ʧʨʘʭʦʚʠ ʯʘʩʪʠʮʠ ʩʘ ʩ ʝʜʥʘʢʲʚ ʨʘʟʤʝʨ ï ʤʘʣʢʦ ʧʦ-

ʛʦʣʷʤ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ ʥʘ ʯʝʨʚʝʥʘʪʘ ʩʚʝʪʣʠʥʘ (ʩ ɚ ʦʢʦʣʦ 0.7 ʤʠʢʨʦʥʘ).  

 

 

ʉʫʧʝʨʣʫʥʠʷ ʧʨʝʟ 2019 ʛ. 

Ăʉʫʧʝʨ ʃʫʥʘñ ʠʤʘʤʝ ʧʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) 

ʠ ʧʝʨʠʛʝʡ (ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʥʘʡ-ʤʥʦʛʦ ʜʦ ɿʝʤʷʪʘ, ʦʙʠʢʘʣʷʡʢʠ ʷ ʧʦ 

ʩʚʦʷʪʘ ʝʣʠʧʪʠʯʥʘ ʦʨʙʠʪʘ). ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ 

ʃʫʥʘʪʘ ʧʨʝʟ ʧʝʨʠʛʝʷ ʝ ʩʨʝʜʥʦ 27.55455 ʜʝʥʦʥʦʱʠʷ ï ʪ.ʥʘʨ. ʘʥʦʤʘʣʠʩʪʠʯʝʥ 

ʤʝʩʝʮ. ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʝʜʥʦʠʤʝʥʥʠ ʣʫʥʥʠ ʬʘʟʠ (ʥʘʧʨʠʤʝʨ 

ʦʪ ʧʲʣʥʦʣʫʥʠʝ ï ʜʦ ʩʣʝʜʚʘʱʦʪʦ ʧʲʣʥʦʣʫʥʠʝ) ʝ ʩʨʝʜʥʦ 29.53059 ʜʝʥʦʥʦʱʠʷ 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 ʥʦ-

ʚʦʣʫʥʠʝ) ʩ ʧʝʨʠʛʝʡ ʚʝʜʥʲʞ ʥʘ ʦʢʦʣʦ 411.8 ʜʥʠ. 

 

21 ʷʥʫʘʨʠ 2019 ʚ 07:16 ʯ. ï ʧʲʣʥʦʣʫʥʠʝ ʠ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ. 

ʇʝʨʠʛʝʡ ʥʘ ʃʫʥʘʪʘ ï ʚ 22:00 ʯ. ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ 357 342 km ʦʪ ɿʝʤʷʪʘ. 

 

19 ʬʝʚʨʫʘʨʠ 2019 ʚ 17:54 ʯ. ï ʧʲʣʥʦʣʫʥʠʝ. 

ʇʝʨʠʛʝʡ ʥʘ ʃʫʥʘʪʘ ï ʚ 11:03 ʯ. ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ 356 760 km ʦʪ ɿʝʤʷʪʘ. 

 

ʇʲʣʥʦʣʫʥʠʷʪʘ ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ɿʝʤʷïʃʫʥʘ ʧʦ-ʤʘʣʢʦ ʦʪ 360 000 km ʩʝ ʦʙʷ-

ʚʷʚʘʪ ʚ ʤʝʜʠʠʪʝ ʟʘ ʩʫʧʝʨʣʫʥʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʜʚʝ ʠʣʠ ʪʨʠ ʩʲʩʝʜʥʠ ʧʲʣʥʦʣʫʥʠʷ ʚ 

ʛʦʜʠʥʘʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʷʚʝʥʠ ʟʘ ʩʫʧʝʨʣʫʥʠʷ. ʅʦ ʥʘʡ-ʜʦʙʨʝ ʦʪʛʦʚʘʨʷʱʦʪʦ ʥʘ 

ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʫʩʣʦʚʠʷ ʩʫʧʝʨʣʫʥʠʝ ʧʨʝʟ 2019 ʛ. ʝ ʪʦʚʘ ʥʘ 19 ʬʝʚʨʫʘʨʠ.  

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

ʚʠʜʠʤʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʃʫʥʘʪʘ ï ʪʦʛʘʚʘ ʪʦʡ ʝ ʩ ʙʣʠʟʦ 7% ʧʦ-ʛʦʣʷʤ ʦʪ ʩʣʫʯʘʷ, ʢʦ-

ʛʘʪʦ ʥʘh ʠʷʪ ʝʩʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʝ ʥʘ ʩʨʝʜʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ɿʝʤʷʪʘ (ʥʘ 384 403 
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km). ʇʨʠ ʩʫʧʝʨʣʫʥʠʝ ʃʫʥʘʪʘ ʝ ʩ ʙʣʠʟʦ 16% ʧʦ-ʷʨʢʘ, ʥʦ ʪʲʡ ʢʘʪʦ ʥʷʤʘ ʩ ʢʘʢʚʦ ʜʘ 

ʩʨʘʚʥʠʤ ʪʘʟʠ ʧʦʚʠʰʝʥʘ ʷʨʢʦʩʪ, ʥʝ ʤʦʞʝʤ ʜʘ ʦʮʝʥʠʤ ʨʘʟʣʠʢʘʪʘ ʚʠʟʫʘʣʥʦ. 

 

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

ʣʶʜʘʚʘʥʘʪʘ ʠʣʶʟʠʷ Ăʦʛʨʦʤʥʘ ʠʟʛʨʷʚʘʱʘ ʃʫʥʘñ ʠ ʘʥʘʣʦʛʠʯʥʦ Ăʦʛʨʦʤʥʦ ʠʟʛʨʷ-

ʚʘʱʦ ʉʣʲʥʮʝñ. ʇʨʠ ʩʚʦʠʪʝ ʠʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ ʜʚʝʪʝ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ʯʝʩʪʦ 

ʠʟʛʣʝʞʜʘʪ ʦʨʘʥʞʝʚʠ, ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʚʲʟʜʫʰʥʘ ʤʘʩʘ, ʧʨʝʟ ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ 

ʪʷʭʥʘʪʘ ʩʚʝʪʣʠʥʘ ʜʦʢʘʪʦ ʩʘ ʥʠʩʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʉʲʱʦ ʪʦʛʘʚʘ ʪʝ ʤʦʞʝ ʜʘ ʥʠ 

ʠʟʛʣʝʞʜʘʪ ʛʦʣʝʤʠ, ʧʦʥʝʞʝ ʧʦʜʩʲʟʥʘʪʝʣʥʦ ʛʠ ʩʨʘʚʥʷʚʘʤʝ ʩ ʧʦʟʥʘʪʠ ʦʪ ʝʞʝʜʥʝʚʠ-

ʝʪʦ ʥʠ ʦʙʝʢʪʠ, ʚʠʜʠʤʠ ʥʘ ʭʦʨʠʟʦʥʪʘ ï ʜʲʨʚʝʪʘ, ʩʛʨʘʜʠ, ʧʣʘʥʠʥʩʢʠ ʚʲʨʭʦʚʝ ʠ ʜʨ. 

ʄʦʞʝʤ ʣʝʩʥʦ ʜʘ ʜʦʢʘʞʝʤ, ʯʝ ʪʦʚʘ ʝ ʠʣʶʟʠʷ, ʯʨʝʟ ʩʣʝʜʥʠʷ ʧʨʦʩʪ ʝʢʩʧʝʨʠʤʝʥʪ: 

ʌʦʪʦʛʨʘʬʠʨʘʤʝ ʩ ʪʝʣʝʦʙʝʢʪʠʚ ʠʟʛʨʷʚʘʱʘʪʘ Ăʦʛʨʦʤʥʘñ ʃʫʥʘ, ʘ ʧʦ-ʢʲʩʥʦ ï ʢʦʛʘʪʦ 

ʪʷ ʝ ʚʝʯʝ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ, ʧʨʘʚʠʤ ʚʪʦʨʘ ʩʥʠʤʢʘ ʧʨʠ ʩʲʱʦʪʦ ʬʦʢʫʩʥʦ ʨʘʟʩʪʦʷʥʠʝ 

ʥʘ ʦʙʝʢʪʠʚʘ. ɸʢʦ ʩʨʘʚʥʠʤ ʜʚʝʪʝ ʣʫʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʱʝ ʚʠʜʠʤ, ʯʝ ʪʝ ʩʘ ʚ ʝʜʥʘ-

ʢʲʚ ʤʘʱʘʙ. ʑʝ ʟʘʙʝʣʝʞʠʤ ʩʘʤʦ ʥʝʛʦʣʷʤʦ ʚʝʨʪʠʢʘʣʥʦ ʩʧʣʝʩʢʚʘʥʝ ʥʘ ʣʫʥʥʠʷ 

ʦʙʨʘʟ ʦʪ ʧʲʨʚʘʪʘ ʩʥʠʤʢʘ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ ʧʦ-ʩʠʣʥʘʪʘ ʘʪʤʦʩʬʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʜʦ 

ʭʦʨʠʟʦʥʪʘ. ʀʣʶʟʠʷʪʘ ʩ ʫʚʝʣʠʯʝʥʠʪʝ ʨʘʟʤʝʨʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʠ ʧʨʠ ʩʲʟʚʝʟʜʠʷʪʘ. 

ɸʢʦ ʝʜʥʦ ʜʦʙʨʝ ʧʦʟʥʘʪʦ ʥʠ ʩʲʟʚʝʟʜʠʝ ʝ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ ï ʥʘʧʨʠʤʝʨ ʆʨʠʦʥ 

ʩʣʝʜ ʠʟʛʨʝʚʘ ʩʠ, ʪʦ ʠʟʛʣʝʞʜʘ ʧʦ-ʛʦʣʷʤʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʩʲʱʦʪʦ 

ʩʲʟʚʝʟʜʠʝ ʢʫʣʤʠʥʠʨʘ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. 
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ʉʃʒʅʏɽɺʀ ʀ ʃʋʅʅʀ ɿɸʊʒʄʅɽʅʀʗ ʇʈɽɿ 2019 ʛ. 

ʇʨʝʟ 2019 ʛ. ʦʪ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ ʧʦ ʟʝʤʥʦʪʦ ʢʲʣʙʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʙʱʦ 

ʧʝʪ ʟʘʪʲʤʥʝʥʠʷ ï ʪʨʠ ʩʣʲʥʯʝʚʠ ʠ ʜʚʝ ʣʫʥʥʠ, ʢʘʪʦ ʚʩʷʢʦ ʦʪ ʪʷʭ ʝ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ. 

ʉʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʱʝ ʙʲʜʘʪ ʯʘʩʪʠʯʥʦ, ʧʲʣʥʦ ʠ ʧʨʲʩʪʝʥʦʚʠʜʥʦ, ʘ ʣʫʥʥʠʪʝ ï 

ʧʲʣʥʦ ʠ ʯʘʩʪʠʯʥʦ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʱʝ ʥʘʙʣʶʜʘʚʘʤʝ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʧʣʘʥʝʪʘʪʘ 

ʄʝʨʢʫʨʠʡ ʧʨʝʜ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʢʦʝʪʦ ʧʨʠʥʮʠʧʥʦ ʝ ʩʲʱʦ ʚʠʜ ʟʘʪʲʤʥʝʥʠʝ. ʊʦʚʘ 

ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʥʘʨʝʯʝʤ 2019 ʛ. Ăʛʦʜʠʥʘ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘñ. 

 

 

ʏʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 6 ʷʥʫʘʨʠ 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɸʟʠʷ, ʗʧʦʥʠʷ ʠ ʩʝʚʝʨʥʘʪʘ 

ʯʘʩʪ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

6 ʷʥʫʘʨʠ ʚ 03
h
 43

m
 35

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 19
h
 06

m
 57

s
  ŭ = ï22Á 32ǋ 37ǌ  

ʃʫʥʘ: Ŭ = 19
h
 06

m
 53

s
  ŭ = ï21Á 30ǋ 36ǌ  

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ: 16ǋ 15.9ǌ  

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʃʫʥʘʪʘ: 14ǋ 50.4ǌ  

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ: 

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 01
h
 34

m
 02

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 03
h
 41

m
 22

s
  

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 05
h
 48

m
 44

s
  

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 0.7146 (ʪʘʢʘʚʘ ʯʘʩʪ ʦʪ ʜʠʘ-

ʤʝʪʲʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʱʝ ʙʲʜʝ ʟʘʢʨʠʪ ʦʪ ʃʫʥʘʪʘ). 

ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʙʲʜʘʪ ʟʘʢʨʠʪʠ 62% ʦʪ ʧʣʦʱʪʘ ʥʘ ʩʣʥ̡-

ʯʝʚʠʷ ʜʠʩʢ. 

ʗʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɹʲʣʛʘʨʠʷ.  
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ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʬʘʟʘʪʘ (ʩʪʝʧʝʥʪʘ, magnitude) ʠ ʟʘʢʨʠʪʘʪʘ ʧʣʦʱ ʚ ʧʨʦʮʝʥʪʠ (obscuration) ʧʨʠ 
ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ. ʌʘʟʘʪʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʜʠʩʢʘ ʥʘ 
ʟʘʪʲʤʥʷʚʘʥʦʪʦ ʪʷʣʦ ʝ ʧʦʢʨʠʪ ʦʪ ʟʘʪʲʤʥʷʚʘʱʦʪʦ ʪʷʣʦ. ʊʫʢ ʟʘ ʩʨʘʚʥʝʥʠʝ ʝ ʜʘʜʝʥ ʧʨʠʤʝʨ ʩʲʩ 
ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʬʘʟʘ 0.5 (a) ʠ ʩ 50% ʟʘʢʨʠʪʘ ʧʣʦʱ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ (b)  

 

 

ʇʲʣʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 21 ʷʥʫʘʨʠ 

ʊʦʚʘ ʝ ʧʲʨʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʟʘ 2019 ʛ., ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɹʲʣʛʘʨʠʷ. 

ʊʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ɽʚʨʦʧʘ, ɿʘʧʘʜʥʘ ɸʬʨʠʢʘ, ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ, ʉʝʚʝʨʥʘ 

ʠ ʖʞʥʘ ɸʤʝʨʠʢʘ, ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ ʠ ɸʨʢʪʠʢʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 21 

ʷʥʫʘʨʠ 07
h
 16

m
 03

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ  

ʉʣʲʥʮʝ: Ŭ = 20
h
 12

m
 17

s
  ŭ = ï19Á 57ǋ 48ǌ  

ʃʫʥʘ: Ŭ = 08
h
 12

m
 29

s
  ŭ = +20Á 20ǋ 13ǌ  

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ: 
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ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ P1): 04
h
 36

m
 

30
s
  

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ U1): 05
h
 33

m
 54

s
  

ʅʘʯʘʣʦ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ (ʢʦʥʪʘʢʪ U2): 06
h
 41

m
 17

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 07
h
 12

m
 16

s
  

ʂʨʘʡ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ (ʢʦʥʪʘʢʪ U3): 07
h
 43

m
 16

s
  

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ U4): 08
h
 50

m
 39

s
  

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4): 09
h
 48

m
 00

s
  

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 5 ʯʘʩʘ, 11 

ʤʠʥʫʪʠ ʠ 30 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 3 ʯʘʩʘ,  16 ʤʠ-

ʥʫʪʠ ʠ 45 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʩʘʤʦ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 1 ʯʘʩ, 01 ʤʠʥʫʪʠ ʠ 59 

ʩʝʢʫʥʜʠ. 
 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 

2.1684  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 1.1953  
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ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ ʥʘ 21 ʷʥʫʘʨʠ ʩʫʪʨʠʥʪʘ. ʄʦʤʝʥʪʠʪʝ 
P1 ʠ P4 ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (penumbra), ʘ 
U1 ʠ U4 ï ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʣʲʪʥʘʪʘ ʟʝʤʥʘ ʩʷʥʢʘ (umbra). ʄʦʤʝʥ-

ʪʠʪʝ U2 ʠ U3 ʙʝʣʝʞʘʪ ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʚʠʜʠʤʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ ʚ 05
h
 34

m
 ʃʫʥʘʪʘ 

ʱʝ ʙʲʜʝ ʥʘ ʚʠʩʦʯʠʥʘ 23.5Á ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ ʠ ʥʘ 

20.3Á ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ɺʘʨʥʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʞʝʣʘʝʱʠʪʝ ʜʘ ʥʘʙʣʶʜʘʚʘʪ ʷʚʣʝʥʠʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʘʪ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʭʦʨʠʟʦʥʪ ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ. ʅʘ ʦʢʦʣʦ 8Á ʚʣʷʚʦ ʠ 

ʥʘʜ ʃʫʥʘʪʘ ʩ ʙʠʥʦʢʲʣ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʨʘʟʩʝʷʥʠʷʪ ʟʚʝʟʜʝʥ ʢʫʧ M44 Ăʗʩ-

ʣʠñ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ, ʢʦʡʪʦ ʩʝ ʦʪʢʨʠʚʘ ʣʝʩʥʦ ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʩʠ ʷʨʢʦʩʪ ʦʪ 3.1 

mag (ʚʠʜʠʤʘ ʟʚʝʟʜʥʘ ʚʝʣʠʯʠʥʘ).  

ʅʘ 21 ʷʥʫʘʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07
h
 34

m
 ʟʘ ɺʘʨʥʘ ʠ ʚ 07

h
 51

m
 ʟʘ ʉʦʬʠʷ. 

ʊʝʦʨʝʪʠʯʥʦ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʁʜʘʚʘ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʜʦ ʟʘʣʝʟʘ 

ʥʘ ʃʫʥʘʪʘ ʚ 07
h
 41

m
 ʟʘ ɺʘʨʥʘ ʠ ʚ 07

h
 59

m
 ʟʘ ʉʦʬʠʷ, ʪ.ʝ. ʜʦ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʧʲʣʥʘʪʘ 

ʬʘʟʘ. ʅʦ ʪʲʡ ʢʘʪʦ ʜʝʥʷʪ ʱʝ ʝ ʚʝʯʝ ʥʘʩʪʲʧʠʣ, ʧʨʝʜʠ ʟʘʣʝʟʘ ʥʘ ʃʫʥʘʪʘ ʥʘʙʣʶʜʝʥʠ-

ʷʪʘ ʱʝ ʩʘ ʟʘʪʨʫʜʥʝʥʠ ʦʪ ʜʥʝʚʥʘʪʘ ʩʚʝʪʣʠʥʘ. 
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ʃʫʥʘʪʘ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 21 ʷʥʫʘʨʠ ʚ 
07h 12m ʟʘ ʥʘʙʣʜʁʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ 

 

 

ʇʲʣʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 2 ʶʣʠ 

ɹʝʟʩʧʦʨʥʦ ʪʦʚʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦ ʷʚʣʝʥʠʝ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʥʘʡ-ʛʦʣʷʤ ʦʙʱʝʩʪ-

ʚʝʥ ʠʥʪʝʨʝʩ ʧʦ ʩʚʝʪʘ. ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʦʪ ʶʞʥʠʪʝ 

ʯʘʩʪʠ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ ʠ ʦʪ ʖʞʥʘ ɸʤʝʨʠʢʘ. ʀʚʠʮʘʪʘ ʥʘ ʧʲʣʥʘʪʘ ʣʫʥʥʘ ʩʷʥʢʘ ʱʝ 

ʧʨʝʢʦʩʠ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʊʠʭʠʷ ʦʢʝʘʥ, ʏʠʣʠ ʠ ɸʨʞʝʥʪʠʥʘ. ʄʥʦʛʦ ʧʨʦʬʝʩʠʦʥʘʣ-

ʥʠ ʠ ʣʶʙʠʪʝʣʠ ʘʩʪʨʦʥʦʤʠ ʦʪ ʮʷʣ ʩʚʷʪ ʱʝ ʧʦʩʝʪʷʪ ʏʠʣʠ ʟʘ ʜʘ ʧʨʦʚʝʜʘʪ ʪʘʤ ʩʚʦʠ-

ʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʤʘʢʘʨ ʯʝ ʟʘ ʪʷʭ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ 

ʉʣʲʥʮʝʪʦ ʱʝ ʙʲʜʝ ʥʘ ʚʠʩʦʯʠʥʘ ʝʜʚʘ ʦʢʦʣʦ 14Á ʥʘʜ ʭʦʨʠʟʦʥʪʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

2 ʣʁʠ ʚ 22
h
 21

m
 36

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 
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ʉʣʲʥʮʝ: Ŭ = 06
h
 46

m
 15

s
  ŭ = +23Á 00ǋ 36ǌ  

ʃʫʥʘ: Ŭ = 06
h
 46

m
 18

s
  ŭ = +22Á 22ǋ 10ǌ  

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ: 15ǋ 43.8ǌ  

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʃʫʥʘʪʘ: 16ǋ 14.9ǌ  

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ: 

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 19
h
 55

m
 08

s
  

ʅʘʯʘʣʦ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ: 21
h
 01

m
 04

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 22
h
 22

m
 53

s
  

ʂʨʘʡ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ: 23
h
 44

m
 44

s
  

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 00
h
 50

m
 34

s
 ʥʘ 3 ʶʣʠ. 

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 1.0459 

 

ʇʲʣʥʘ ʬʘʟʘ ʩ ʤʘʢʩʠʤʘʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 4 ʤʠʥʫʪʠ ʠ 33 ʩʝʢʫʥʜʠ ʱʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʦʪ ʤʷʩʪʦ ʩ ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 17Á 22ǋ 41ǌ S ʠ 108Á 58ǋ 48ǌ W ï ʚ 

ʊʠʭʠʷ ʦʢʝʘʥ, ʥʘ ʦʢʦʣʦ 1080 km ʩʝʚʝʨʥʦ ʦʪ ɺʝʣʠʢʜʝʥʩʢʠʷ ʦʩʪʨʦʚ. ʊʘʤ ʠʚʠʮʘʪʘ, 

ʧʦ ʢʦʷʪʦ ʩʝ ʜʚʠʞʠ ʧʲʣʥʘʪʘ ʣʫʥʥʘ ʩʷʥʢʘ (ʪ. ʥʘʨ. ʠʚʠʮʘ ʥʘ ʪʦʪʘʣʠʪʝʪʘ) ʱʝ ʙʲʜʝ 

ʩʲʩ ʰʠʨʠʥʘ 200.6 km. 

 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɹʲʣʛʘʨʠʷ.  

 

 

ʏʘʩʪʠʯʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʚ ʥʦʱʪʘ ʥʘ 16 ʩʨʝʱʫ 17 ʶʣʠ 

ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʩʲʱʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɹʲʣʛʘʨʠʷ. ʊʦ ʱʝ ʩʝ ʥʘʙʣʜʁʘʚʘ ʦʪ 

ɸʟʠʷ, ɸʚʩʪʨʘʣʠʷ, ʀʥʜʠʡʩʢʠʷ ʦʢʝʘʥ, ɸʬʨʠʢʘ, ɽʚʨʦʧʘ, ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ɸʪ-

ʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ, ʖʞʥʘ ɸʤʝʨʠʢʘ ʠ ɸʥʪʘʨʢʪʠʢʘ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 17 

ʶʣʠ ʚ 00
h
 38

m
 11

s
  

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 07
h
 43

m
 49

s
  ŭ = +21Á 17ǋ 38ǌ  
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ʃʫʥʘ: Ŭ = 19
h
 44

m
 00

s
  ŭ = ï21Á 52ǋ 53ǌ  

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ: 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ P1): 21
h
 43

m
 

53
s
  

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ U1): 23
h
 01

m
 43

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 00
h
 30

m
 44

s
  ʚʝʯʝ ʥʘ 17 ʶʣʠ 

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ U4): 01
h
 59

m
 39

s
  

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4):  03
h
 17

m
 36

s
  

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 

1.7037  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 0.6531 

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 5 ʯʘʩʘ, 33 

ʤʠʥʫʪʠ ʠ 43 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 2 ʯʘʩʘ, 57 ʤʠʥʫ-
ʪʠ ʠ 56 ʩʝʢʫʥʜʠ. 

 

ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʚ 00
h
 31

m
 ʥʘ 17 ʶʣʠ, ʦʪ 

ɹʲʣʛʘʨʠʷ ʃʫʥʘʪʘ ʱʝ ʩʝ ʚʠʞʜʘ ʥʘ ʚʠʩʦʯʠʥʘ ʦʢʦʣʦ 23Á ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ. 
ʅʘ 7.5Á ʚʜʷʩʥʦ ʦʪ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚʠʜʠʤʘ ʧʣʘʥʝʪʘʪʘ ʉʘʪʫʨʥ. ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ ʬʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ. 
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ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ ʚ ʥʦʱʪʘ ʥʘ 16 ʩʨʝʱʫ 17 ʶʣʠ. ʄʦ-
ʤʝʥʪʠʪʝ P1 ʠ P4 ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ 
(penumbra), ʘ U1 ʠ U4 ï ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʣʲʪʥʘʪʘ ʟʝʤʥʘ ʩʷʥʢʘ 

(umbra) 
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ʃʫʥʘʪʘ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʧʨʠ ʤʘʢʩʠʤʫʤʘ ʥʘ ʯʘʩʪʠʯʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 17 ʶʣʠ ʚ 00h 31m ʟʘ 
ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ 

 

 

ʇʨʲʩʪʝʥʦʚʠʜʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 26 ʜʝʢʝʤʚʨʠ 

ʇʨʲʩʪʝʥʦʚʠʜʥʠʪʝ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʩʘ ʦʩʦʙʝʥʦ ʢʨʘʩʠʚʠ ʷʚʣʝʥʠʷ, ʩʣʫʯ-

ʚʘʱʠ ʩʝ ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʙʣʠʟʦ ʜʦ ʘʧʦʛʝʷ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʪ.ʝ. ʢʦʛʘʪʦ ʝ ʥʘʡ-

ʜʘʣʝʯ ʦʪ ɿʝʤʷʪʘ. ʃʦʛʠʯʥʦ ʪʦʛʘʚʘ ʃʫʥʘʪʘ ʠʟʛʣʝʞʜʘ ʧʦ-ʤʘʣʢʘ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣ-

ʥʘʪʘ ʬʘʟʘ ʥʘ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʪ ̫ʥʝ ʫʩʧʷʚʘ ʜʘ ʟʘʢʨʠʝ ʠʟʮʷʣʦ ʉʣʲʥʮʝʪʦ. ʊʘʢʘ 

ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʦʩʪʘʚʘ ʜʘ ʩʚʝʪʠ ʦʢʦʣʦ ʃʫʥʘʪʘ ʚʲʚ ʚʠʜ ʥʘ ʪʲʥʲʢ 

ʧʨʲʩʪʝʥ.  

ʊʦʚʘ ʧʦʩʣʝʜʥʦ ʟʘ ʛʦʜʠʥʘʪʘ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʦʪ 

ɸʟʠʷ, ɸʚʩʪʨʘʣʠʷ ʠ ʀʥʜʠʡʩʢʠʷ ʦʢʝʘʥ. ʇʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʟʘʧʦʯʥʝ 

ʧʲʪʷ ʩʠ ʦʪ ʩʝʚʝʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ɸʨʘʙʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ ï ʚ ʉʘʫʜʠʪʩʢʘ ɸʨʘʙʠʷ, 

ʥʘ ʦʢʦʣʦ 220 km ʩʝʚʝʨʦʠʟʪʦʯʥʦ ʦʪ ʈʠʷʜ. ʉʣʝʜ ʪʦʚʘ ʱʝ ʧʨʝʢʦʩʠ ʀʥʜʠʡʩʢʠʷ ʦʢʝ-

ʘʥ, ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʀʥʜʠʷ, ʐʨʠ-ʃʘʥʢʘ, ɹʝʥʛʘʣʩʢʠʷ ʟʘʣʠʚ, ʄʘʣʘʡʩʢʠʷ ʘʨʭʠʧʝʣʘʛ 

ï ʦʩʪʨʦʚʠʪʝ ʉʫʤʘʪʨʘ ʠ ɹʦʨʥʝʦ ʠ ʱʝ ʧʨʦʜʲʣʞʠ ʧʨʝʟ ʦʢʝʘʥʘ ʶʞʥʦ ʦʪ ʌʠʣʠʧʠʥʠ-

ʪʝ. 
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ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

26 ʜʝʢʝʤʚʨʠ ʚ 07
h
 14

m
 27

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 18
h
 17

m
 57

s
  ŭ = ï23Á 22ǋ 19ǌ  

ʃʫʥʘ: Ŭ = 18
h
 18

m
 04

s
  ŭ = ï22Á 58ǋ 51ǌ  

 

ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 16ǋ 15.7ǌ,  ʘ 

ʥʘ ʃʫʥʘʪʘ ï 15ǋ 33ǌ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ 

ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʱʝ ʦʩʪʘʥʝ ʚʠʜʠʤʘ ʢʘʪʦ ʪʲʥʲʢ ʧʨʲʩʪʝʥ ʦʢʦʣʦ 

ʣʫʥʥʠʷ ʜʠʩʢ, ʦʪʢʜ̡ʝʪʦ ʠʜʚʘ ʥʘʟʚʘʥʠʝʪʦ ʥʘ ʪʦʟʠ ʪʠʧ ʟʘʪʲʤʥʝʥʠʷ. 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ: 

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 04
h
 29

m
 44

s
  

ʅʘʯʘʣʦ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 05
h
 34

m
 24

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 07
h
 17

m
 36

s
  

ʂʨʘʡ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 09
h
 00

m
 54

s
  

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 10
h
 05

m
 36

s
  

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (ʤʘʛʥʠʪʫʜ) ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 0.9701. 

ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʙʲʜʘʪ ʟʘʢʨʠʪʠ 94% ʦʪ ʧʣʦʱʪʘ ʥʘ ʩʣʥ̡-

ʯʝʚʠʷ ʜʠʩʢ, ʢʘʪʦ ʦʩʪʘʥʘʣʠʪʝ 6% ʦʪ ʥʝʷ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʢʘʪʦ ʧʨʲʩʪʝʥ ʦʢʦʣʦ 

ʣʫʥʥʠʷ ʜʠʩʢ. ʇʨʲʩʪʝʥʦʚʠʜʥʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 3 ʤʠ-

ʥʫʪʠ ʠ 39 ʩʝʢʫʥʜʠ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʦ-ʚ ʉʫʤʘʪʨʘ ï ʦʪ ʤʷʩʪʦ 

ʩ ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 01Á 00ǋ 18ǌ N ʠ 102Á 16ǋ 30ǌ E. ʊʘʤ ʠʚʠʮʘʪʘ ʥʘ ʧʲʣʥʘʪʘ 

ʬʘʟʘ ʱʝ ʙʲʜʝ ʰʠʨʦʢʘ 117.9 km. 

 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ɹʲʣʛʘʨʠʷ. 
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ʇɸʉɸɾ ʅɸ ʄɽʈʂʋʈʀʁ ʇʈɽɼ ʉʃʒʅʏɽɺʀʗ ɼʀʉʂ  

ʅɸ 11 ʅʆɽʄɺʈʀ 2019 

ɺʝʯʥʠʷʪ ʪʘʥʮ ʥʘ ʧʣʘʥʝʪʠʪʝ ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʧʲʪʥʠʮʠ ʚ ʢʦʩʤʠʯʝʩʢʦʪʦ ʧʨʦʩʪ-

ʨʘʥʩʪʚʦ ʯʝʩʪʦ ʧʦʨʘʞʜʘ ʫʜʠʚʠʪʝʣʥʠ ʥʝʙʝʩʥʠ ʩʮʝʥʠ ï ʩʣʲʥʯʝʚʠ ʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝ-

ʥʠʷ, ʚʟʘʠʤʥʠ ʩʲʝʜʠʥʝʥʠʷ ʠʣʠ ʧʘʨʘʜʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʠ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʧʣʘʥʝʪʠ ʩ 

ʃʫʥʘʪʘ. ʆʱʝ ʧʦ-ʠʥʪʝʨʝʩʥʠ ʩʘ ʦʢʫʣʪʘʮʠʠʪʝ ï ʟʘʢʨʠʚʘʥʠʷ ʥʘ ʧʣʘʥʝʪʠ ʦʪ ʃʫʥʘʪʘ ʠ 

ʧʘʩʘʞʠʪʝ ï ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʄʝʨʢʫʨʠʡ ʠʣʠ ɺʝʥʝʨʘ ʧʨʝʜ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ. ɽʜʠʥ 

ʪʘʢʲʚ ʩʧʝʢʪʘʢʲʣ ʧʨʝʜʩʪʦʠ ʜʘ ʚʠʜʠʤ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʥʘ 11 ʥʦʝʤʚʨʠ 2019 ʛ. ï 

ʧʘʩʘʞ (ʠʣʠ ʪʨʘʥʟʠʪ) ʥʘ ʄʝʨʢʫʨʠʡ. ʗʚʣʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ 14
h
 35

m
 ʜʦ 

ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ. ʇʦʜʦʙʥʦ ʢʘʢʪʦ ʫ ʥʘʩ, ʥʘʯʘʣʦʪʦ ʥʘ ʧʘʩʘʞʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʩʣʝʜ ʦʙʷʜ ï ʜʦ ʟʘʣʝʟ ʩʣʲʥʮʝ ʦʪ ɽʚʨʦʧʘ, ɸʨʘʙʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ ʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ 

ʦʪ ɸʬʨʠʢʘ. ʎʷʣʦʪʦ ʷʚʣʝʥʠʝ ʦʪ ʥʘʯʘʣʦ ʜʦ ʢʨʘʡ ʱʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʩʣʝʜʝʥ ʦʪ 

ʖʞʥʘ ɸʤʝʨʠʢʘ, ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ʠ ʥʘʡ-ʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ɸʬʨʠʢʘ. ʆʪ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ʧʘʩʘʞʲʪ ʱʝ ʩʝ ʥʘʙʣʜʁʘʚʘ ʦʪ 

ʩʫʪʨʠʥʪʘ ï ʩʣʝʜ ʠʟʛʨʝʚʘ ʥʘ ʉʣʲʥʮʝʪʦ. 

 

ɿʝʤʷʪʘ ʝ ʪʨʝʪʘ ʧʦ ʨʝʜ ʧʣʘʥʝʪʘ ʧʦ ʦʪʜʘʣʝʯʝʥʦʩʪ ʦʪ ʉʣʲʥʮʝʪʦ ï ʩʣʝʜ ʄʝʨʢʫ-

ʨʠʡ ʠ ɺʝʥʝʨʘ, ʟʘʪʦʚʘ ʘʩʪʨʦʥʦʤʠʪʝ ʯʝʩʪʦ ʥʘʨʠʯʘʪ ʧʲʨʚʠʪʝ ʜʚʝ ʧʣʘʥʝʪʠ ʚʲʪʨʝʰ-

ʥʠ. ʂʘʪʦ ʪʘʢʠʚʘ, ʦʙʠʢʘʣʷʡʢʠ ʧʦ ʩʚʦʠʪʝ ʦʨʙʠʪʠ, ʧʦʥʷʢʦʛʘ ʩʝ ʩʣʫʯʚʘ ʝʜʥʘ ʦʪ ʪʷʭ 

ʜʘ ʧʨʝʤʠʥʝ ʪʦʯʥʦ ʤʝʞʜʫ ʉʣʲʥʮʝʪʦ ʠ ɿʝʤʷʪʘ. ʊʦʛʘʚʘ ʧʣʘʥʝʪʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʢʘʪʦ ʤʘʣʢʦ ʪʲʤʥʦ ʢʨʲʛʯʝ ʥʘ ʬʦʥʘ ʥʘ ʦʛʥʝʥʠʷ ʩʣʲʥʯʝʚ ʜʠʩʢ. ɿʘʱʦ ʦʙʘʯʝ ʪʝʟʠ 

ʷʚʣʝʥʠʷ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʨʝʜʢʠ? ɺ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ʝ ʜʝʬʠʥʠʨʘʥʘ ʝʜʥʘ ʦʩʥʦʚ-

ʥʘ ʨʘʚʥʠʥʘ, ʥʘʨʝʯʝʥʘ ʝʢʣʠʧʪʠʯʥʘ ï ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ. ʇʨʦʝʢʮʠʷʪʘ 

ʥʘ ʪʘʟʠ ʨʘʚʥʠʥʘ ʚʲʨʭʫ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʝ ʦʢʨʲʞʥʦʩʪ, ʥʘʨʝʯʝʥʘ ʝʢʣʠʧʪʠʢʘ, ʢʦʷ-

ʪʦ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʜʚʘʥʘʜʝʩʝʪʪʝ ʧʦʧʫʣʷʨʥʠ ʟʦʜʠʘʢʘʣʥʠ ʩʲʟʚʝʟʜʠʷ ʠ ʧʨʝʟ ʩʲʟʚʝʟ-

ʜʠʝʪʦ ɿʤʠʝʥʦʩʝʮ. ɿʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ɿʝʤʷʪʘ, ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ 

ʉʣʲʥʮʝʪʦ ʧʨʝʢʦʩʷʚʘ ʚʩʠʯʢʠ ʪʝʟʠ 13 ʩʲʟʚʝʟʜʠʷ, ʜʚʠʞʝʡʢʠ ʩʝ ʧʦ ʧʨʦʪʝʞʝʥʠʝ ʥʘ 

ʝʢʣʠʧʪʠʢʘʪʘ. ʆʨʙʠʪʠʪʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʧʣʘʥʝʪʠ ʩʘ ʥʘʢʣʦʥʝʥʠ ʥʘ ʥʝʛʦʣʝʤʠ ʲʛʣʠ 

ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ, ʥʦ ʪʝʟʠ ʤʘʣʢʠ ʥʘʢʣʦʥʠ ʩʘ ʦʧʨʝʜʝʣʷʱʠ ʟʘ ʥʷʢʦʠ 

ʷʚʣʝʥʠʷ. ʆʨʙʠʪʘʪʘ ʥʘ ɺʝʥʝʨʘ ʥʘʧʨʠʤʝʨ ʝ ʥʘʢʣʦʥʝʥʘ ʥʘ 3Á 24ǋ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʯ-

ʥʘʪʘ ʨʘʚʥʠʥʘ, ʘ ʦʨʙʠʪʘʪʘ ʥʘ ʄʝʨʢʫʨʠʡ ï ʧʦʯʪʠ ʪʦʯʥʦ ʥʘ 7Á. ʑʦʤ ʦʨʙʠʪʘʣʥʘʪʘ 

ʨʘʚʥʠʥʘ ʥʘ ʥʷʢʦʷ ʧʣʘʥʝʪʘ ʝ ʧʦʜ ʥʘʢʣʦʥ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʯʥʘʪʘ, ʣʦʛʠʯʥʦ ʜʚʝʪʝ 

ʨʘʚʥʠʥʠ ʱʝ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʦʙʱʘ ʧʨʘʚʘ, ʧʨʝʤʠʥʘʚʘʱʘ ʧʨʝʟ ʉʣʲʥʮʝʪʦ ʠ ʥʘʨʠʯʘʥʘ ʚ 

ʘʩʪʨʦʥʦʤʠʷʪʘ ʩ ʤʘʣʢʦ ʩʪʨʘʥʥʦʪʦ ʥʘʟʚʘʥʠʝ ʣʠʥʠʷ ʥʘ ʚʲʟʣʠʪʝ. ɸʢʦ ʩʣʝʜʠʤ ʜʲʣʛʦ 

ʚʨʝʤʝ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʧʣʘʥʝʪʘ ʧʦ ʥʝʙʝʪʦ ï ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʤʝʩʝʮʠ ʠʣʠ 

ʛʦʜʠʥʠ, ʱʝ ʟʘʙʝʣʝʞʠʤ, ʯʝ ʧʦʥʢ̫ʦʛʘ ʪʷ ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ, ʢʘʪʦ ʠʣʠ ʩʣʠʟʘ ʧʦʜ 

ʥʝʷ (ʶʞʥʦ), ʠʣʠ ʩʝ ʠʟʜʠʛʘ ʥʘʜ ʥʝʷ (ʩʝʚʝʨʥʦ). ʊʦʛʘʚʘ ʢʘʟʚʘʤʝ, ʯʝ ʧʣʘʥʝʪʘʪʘ ʧʨʝ-
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ʤʠʥʘʚʘ ʩʲʦʪʚʝʪʥʦ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʠʣʠ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʩʚʦʷʪʘ ʦʨ-

ʙʠʪʘ.  

ɿʘ ʜʘ ʤʦʞʝ ʦʙʘʯʝ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʧʘʩʘʞ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʜ ʉʣʲʥʮʝʪʦ ʪʨʷʙ-

ʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ ʫʩʣʦʚʠʷ. ʇʲʨʚʦʪʦ ʝ ʄʝʨʢʫʨʠʡ ʜʘ ʙʲʜʝ 

ʚ ʪ.ʥʘʨ. ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ, ʪ.ʝ. ʜʘ ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ɿʝʤʷʪʘ ʪʦʯʢʘ ʦʪ 

ʥʝʛʦʚʘʪʘ ʦʨʙʠʪʘ. ɺʪʦʨʦʪʦ ʫʩʣʦʚʠʝ ʝ, ʯʝ ʚ ʩʲʱʠʷ ʤʦʤʝʥʪ ʄʝʨʢʫʨʠʡ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʚʲʟʭʦʜʷʱʠʷ ʠʣʠ ʧʨʝʟ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʠʣʠ 

ʧʦʥʝ ʜʘ ʝ ʙʣʠʟʦ ʜʦ ʝʜʠʥʠʷ ʦʪ ʜʚʘʪʘ ʚʲʟʝʣʘ. ɸʢʦ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʘ ʠʟʧʲʣʥʝʥʠ, 

ʉʣʲʥʮʝʪʦ, ʄʝʨʢʫʨʠʡ ʠ ɿʝʤʷʪʘ ʩʝ ʦʢʘʟʚʘʪ ʧʦʜʨʝʜʝʥʠ ʧʦ ʧʨʘʚʘ ʣʠʥʠʷ, ʢʦʷʪʦ 

ʚʩʲʱʥʦʩʪ ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʣʠʥʠʷʪʘ, ʩʚʲʨʟʚʘʱʘ ʚʲʟʣʠʪʝ ʥʘ ʦʨʙʠʪʘʪʘ ʥʘ ʄʝʨʢʫ-

ʨʠʡ. ʉʘʤʦ ʪʦʛʘʚʘ ʤʦʞʝʤ ʜʘ ʚʠʜʠʤ ʤʘʣʢʠʷʪ ʪʲʤʝʥ ʩʠʣʫʝʪ ʥʘ ʧʣʘʥʝʪʘʪʘ ʥʘ ʬʦʥʘ 

ʥʘ ʷʨʢʠʷ ʩʣʲʥʯʝʚ ʜʠʩʢ. ɼʚʝʪʝ ʫʩʣʦʚʠʷ ʩʝ ʦʢʘʟʚʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠʟʧʲʣʥʝʥʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠ ʛʦʜʠʥʠ ʦʢʦʣʦ ʜʘʪʠʪʝ 9 ʤʘʡ ʠʣʠ 11 ʥʦʝʤʚʨʠ. ʂʦʛʘʪʦ ʥʘʙʣʶʜʘʚʘʤʝ 

ʧʘʩʘʞ ʦʢʦʣʦ 11 ʥʦʝʤʚʨʠ ï ʢʘʪʦ ʧʨʝʜʩʪʦʷʱʠʷ, ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʤʠʨʘ ʚʲʚ ʚʲʟʭʦ-

ʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʦʨʙʠʪʘʪʘ ʩʠ, ʪ.ʝ. ʧʨʝʩʠʯʘ ʝʢʣʠʧʪʠʢʘʪʘ, ʠʟʜʠʛʘʡʢʠ ʩʝ ʩʝʚʝʨʥʦ ʦʪ 

ʥʝʷ. ʊʘʢʠʚʘ ʥʦʝʤʚʨʠʡʩʢʠ ʧʘʩʘʞʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʝʟ ʧʝʨʠʦʜʠ ʦʪ 7, 13 ʠʣʠ 33 

ʛʦʜʠʥʠ. ʂʦʛʘʪʦ ʥʘʙʣʶʜʘʚʘʤʝ ʧʘʩʘʞ ʦʢʦʣʦ 9 ʤʘʡ, ʢʘʢʲʚʪʦ ʙʝ ʪʦʟʠ ʧʨʝʟ 2016 ʛ., 

ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʤʠʨʘ ʚ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʦʨʙʠʪʘʪʘ ʩʠ ʠ ʧʨʝʢʦʩʷʚʘ ʝʢʣʠʧʪʠʢʘ-

ʪʘ, ʩʣʠʟʘʡʢʠ ʶʞʥʦ ʦʪ ʥʝʷ. ʇʘʩʘʞʠʪʝ ʧʨʝʟ ʤʘʡ ʩʝ ʩʣʫʯʚʘʪ ʧʦ-ʨʷʜʢʦ ï ʥʘ ʚʩʝʢʠ 13 

ʠʣʠ 33 ʛʦʜʠʥʠ. ʇʨʠ ʥʘʩʣʘʛʚʘʥʝʪʦ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ ʪʝʟʠ ʜʚʝ ʩʝʨʠʠ ʦʪ ʤʘʡʩʢʠ ʠ 

ʥʦʝʤʚʨʠʡʩʢʠ ʧʘʩʘʞʠ ʧʦʥʷʢʦʛʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʜʦʩʪʘ ʧʦ-ʢʲʩʠ ʠʥʪʝʨʚʘʣʠ ʚʨʝʤʝ 

ʤʝʞʜʫ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʘʩʘʞʘ. ʅʘʧʨʠʤʝʨ ʩʢʦʨʦ ʩʣʝʜ ʤʘʡʩʢʠ ʧʘʩʘʞ ʤʦʞʝʤ 

ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʠ ʥʦʝʤʚʨʠʡʩʢʠ. ʊʘʢʲʚ ʝ ʩʣʫʯʘʷ ʩ ʧʨʝʜʩʪʦʷʱʠʷʪ ʧʘʩʘʞ ʥʘ 11 

ʥʦʝʤʚʨʠ 2019, ʢʦʡʪʦ ʩʝ ʩʣʫʯʚʘ ʩʘʤʦ 3.5 ʛʦʜʠʥʠ ʩʣʝʜ ʧʘʩʘʞʘ ʥʘ 9 ʤʘʡ 2016 ʛ. 

ʉʣʝʜʚʘʱʦʪʦ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʜ ʉʣʲʥʮʝʪʦ ʱʝ ʙʜ̡ʝ ʩʣʝʜ 13 ʛʦʜʠʥʠ 

ï ʥʘ 13 ʥʦʝʤʚʨʠ 2032 ʛ. ʧʨʝʜʠ ʦʙʷʜ. 
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ɽʣʝʤʝʥʪʠ ʥʘ ʧʣʘʥʝʪʥʘ ʦʨʙʠʪʘ:  

i ï ʥʘʢʣʦʥ ʥʘ ʦʨʙʠʪʘʪʘ ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ (ʪ.ʝ. ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠ-
ʪʘ).  

S1 ʠ S2 ï ʚʲʟʭʦʜʷʱ ʠ ʥʠʟʭʦʜʷʱ ʚʲʟʝʣ ï ʪʦʯʢʠʪʝ, ʚ ʢʦʠʪʦ ʧʣʘʥʝʪʥʘʪʘ ʦʨʙʠʪʘ ʧʨʦʙʦʞʜʘ ʝʢʣʠʧ-
ʪʠʯʥʘʪʘ ʨʘʚʥʠʥʘ. ɺʲʟʣʠʪʝ ʣʝʞʘʪ ʥʘ ʧʨʘʚʘ, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʉʣʲʥʮʝʪʦ O ï ʪ. ʥʘʨ. ʣʠʥʠʷ ʥʘ 
ʚʲʟʣʠʪʝ.  

 ́ï ʧʝʨʠʭʝʣʠʡ, ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ʉʣʲʥʮʝʪʦ ʪʦʯʢʘ ʦʪ ʧʣʘʥʝʪʥʘʪʘ ʦʨʙʠʪʘ.  

O  ́ï ʧʝʨʠʭʝʣʠʡʥʦ ʨʘʟʩʪʦʷʥʠʝ ʠ ʩʲʱʦ ï ʯʘʩʪ ʦʪ ʘʧʩʠʜʥʘʪʘ ʣʠʥʠʷ, ʩʚʲʨʟʚʘʱʘ ʧʝʨʠʭʝʣʠʷ  ́ʩ 
ʘʬʝʣʠʷ (ʥʝʚʠʜʠʤ ʥʘ ʬʠʛʫʨʘʪʘ).  

ɔ ï ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ.  

ɋ ï ʜʲʣʞʠʥʘ ʥʘ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ. ʊʦʚʘ ʝ ʲʛʲʣʲʪ ʤʝʞʜʫ ʧʦʩʦʢʘʪʘ ʢʲʤ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩ-
ʪʚʝʥʘ ʪʦʯʢʘ ɔ ʠ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ S1. ʊʦʟʠ ʲʛʲʣ ʠ ʥʘʢʣʦʥʲʪ i ʦʧʨʝʜʝʣʷʪ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʨʘʚ-
ʥʠʥʘʪʘ ʥʘ ʧʣʘʥʝʪʥʘʪʘ ʦʨʙʠʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ.  
ɤ ï ʧʘʨʘʤʝʪʲʨ ʥʘ ʧʝʨʠʭʝʣʠʷ. ʊʦʚʘ ʝ ʲʛʲʣʲʪ ʤʝʞʜʫ ʦʪʩʝʯʢʠʪʝ O  ́ʠ OS1. ʊʦʟʠ ʲʛʲʣ ʦʧʠʩʚʘ 

ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʝʣʠʧʪʠʯʥʘʪʘ ʦʨʙʠʪʘ ʥʘ ʧʣʘʥʝʪʘʪʘ ʚ ʩʦʙʩʪʚʝʥʘʪʘ Ⱬ ʨʘʚʥʠʥʘ (ʪ.ʝ. ʲʛʲʣʲʪ ʤʝʞʜʫ 
ʣʠʥʠʷʪʘ ʥʘ ʚʲʟʣʠʪʝ ʠ ʘʧʩʠʜʘʪʘ ʥʘ ʦʨʙʠʪʘʪʘ).  

ɿʘ ʜʘ ʚʠʞʜʘ ʧʣʘʥʝʪʘʪʘ ʥʘ ʬʦʥʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʥʘʙʣʶʜʘʪʝʣʷʪ ʦʪ ɿʝʤʷʪʘ G ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʥʘʤʠʨʘ ʥʘ ʧʨʦʜʲʣʞʝʥʠʝʪʦ ʥʘ ʣʠʥʠʷʪʘ ʥʘ ʚʲʟʣʠʪʝ S2S1 ʚ ʤʦʤʝʥʪ, ʚ ʢʦʡʪʦ ʄʝʨʢʫʨʠʡ ʧʨʝʤʠʥʘ-
ʚʘ ʧʨʝʟ ʧʦ-ʙʣʠʟʢʠʷ ʚʲʟʝʣ (S1) ʠʣʠ ʝ ʙʣʠʟʦ ʜʦ ʥʝʛʦ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʥʦʝʤʚʨʠʡʩʢʠʪʝ ʧʘʩʘʞʠ, ʥʘʤʠʨʘʡʢʠ ʩʝ ʚʲʚ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ 

ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʄʝʨʢʫʨʠʡ ʝ ʙʣʠʟʦ ʜʦ ʧʝʨʠʭʝʣʠʷ ʩʠ. ʊʦʛʘʚʘ ʛʦ ʚʠʞʜʘʤʝ ʩ ʲʛʣʦʚ 

ʜʠʘʤʝʪʲʨ ʦʢʦʣʦ 10ǌ, ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʡʩʢʠʪʝ ʧʘʩʘʞʠ ʦʙʨʘʪʥʦ ï ʄʝʨʢʫʨʠʡ ʝ ʚ ʥʠʟ-

ʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʦʨʙʠʪʘʪʘ ʩʠ ʠ ʝ ʥʝʜʘʣʝʯ ʦʪ ʘʬʝʣʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʝ ʧʦ-ʙʣʠʟʦ ʜʦ 

ɿʝʤʷʪʘ ʠ ʛʦ ʚʠʞʜʘʤʝ ʤʘʣʢʦ ʧʦ-ʛʦʣʷʤ ï ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 12ǌ. 
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ʂʦʦʨʜʠʥʘʪʠ ʥʘ ʜʚʝʪʝ ʥʝʙʝʩʥʠ ʪʝʣʘ ʟʘ ʝʧʦʭʘ 2000 ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ 

ʩʙʣʠʞʘʚʘʥʝ:  

ʉʣʲʥʮʝ:      Ŭ = 15
h
 04

m
 49

s
, ŭ = ï17Á 22ǋ 38ǌ  

ʄʝʨʢʫʨʠʡ: Ŭ = 15
h
 04

m
 51

s
  ŭ = ï17Á 21ǋ 32ǌ  

 

ʒʛʣʦʚ ʜʠʘʤʝʪʲʨ ʥʘ ʄʝʨʢʫʨʠʡ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ: 00ǋ 10ǌ 

ʒʛʣʦʚ ʜʠʘʤʝʪʲʨ ʥʘ ʉʣʲʥʮʝʪʦ: 32ǋ 18.6ǌ 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʮʷʣʦʪʦ ʷʚʣʝʥʠʝ: 05 ʯʘʩʘ, 28 ʤʠʥʫʪʠ ʠ 47 ʩʝʢʫʥ-

ʜʠ. 

 

ʂʦʛʘʪʦ ʩʝ ʛʦʚʦʨʠ ʟʘ ʧʘʩʘʞʠ ʥʘ ʄʝʨʢʫʨʠʡ ʠʣʠ ʥʘ ɺʝʥʝʨʘ, ʢʘʢʪʦ ʠ ʟʘ ʩʣʲʥʯʝ-

ʚʠ ʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʯʝʩʪʦ ʩʝ ʩʧʦʤʝʥʘʚʘ ʪʝʨʤʠʥʲʪ ʢʦʥʪʘʢʪ. ʇʨʠ ʪʘʢʠʚʘ ʷʚ-

ʣʝʥʠʷ ʨʘʟʣʠʯʘʚʘʤʝ ʯʝʪʠʨʠ ʢʦʥʪʘʢʪʘ, ʢʦʠʪʦ ʩʘ ʢʣʶʯʦʚʠ ʤʦʤʝʥʪʠ. ʇʲʨʚʠ ʢʦʥʪʘʢʪ 

ʠʤʘʤʝ, ʢʦʛʘʪʦ ʜʠʩʢʲʪ ʥʘ ʧʣʘʥʝʪʘʪʘ (ʚ ʩʣʫʯʘʷ ï ʄʝʨʢʫʨʠʡ) ʩʝ Ăʜʦʧʨʝñ ʚʲʥʰʥʦ ʜʦ 

ʢʦʥʪʫʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ. ʉʣʝʜ ʪʦʟʠ ʤʦʤʝʥʪ, ʪʲʤʥʠʷʪ ʩʠʣʫʝʪ ʥʘ ʧʣʘʥʝʪʘʪʘ 

ʟʘʧʦʯʚʘ ʜʘ ʧʨʝʢʦʩʷʚʘ ʢʦʥʪʫʨʘ ʠ ʚʠʜʠʤʦ ʜʘ ʥʘʚʣʠʟʘ ʚ ʜʠʩʢʘ ʥʘ ʉʣʲʥʮʝʪʦ. ʊʦʯʥʠ-

ʷʪ ʤʦʤʝʥʪ ʥʘ ʧʲʨʚʠʷ ʢʦʥʪʘʢʪ ʝ ʪʨʫʜʥʦ ʜʘ ʙʲʜʝ ʨʝʛʠʩʪʨʠʨʘʥ ʥʘ ʧʨʘʢʪʠʢʘ. ʅʫʞʥʦ 

ʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʩ ʪʝʣʝʩʢʦʧ ʩ ʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ ï 300 ʧʲʪʠ ʠʣʠ ʧʦʚʝʯʝ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʦ ʥʘʩʦʯʝʥ ʢʲʤ ʪʦʟʠ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʚ ʢʦʡʪʦ ʩʝ ʦʯʘʢʚʘ ʜʘ ʟʘʧʦʯʥʝ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ. ɸʢʦ ʥʘʙʣʶʜʘʪʝʣʷʪ ʩʠ ʝ ʧʦʩʪʘʚʠʣ ʪʨʫʜʥʘʪʘ ʟʘʜʘʯʘ ʜʘ 

ʦʪʯʝʪʝ ʤʦʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʠʪʝ, ʪʦʡ ʪʨʷʙʚʘ ʠʣʠ ʜʘ ʩʥʠʤʘ ʙʲʨʟʘ ʩʝʨʠʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʥʠ ʢʘʜʨʠ ʦʢʦʣʦ ʧʨʝʜʧʦʣʘʛʘʝʤʠʷ ʤʦʤʝʥʪ ʥʘ ʧʲʨʚʠʷ ʢʦʥʪʘʢʪ, ʠʣʠ ʜʲʨʞʝʡʢʠ 

ʚ ʨʲʢʘ ʭʨʦʥʦʤʝʪʲʨ, ʜʘ ʙʲʜʝ ʛʦʪʦʚ ʜʘ ʟʘʩʝʯʝ ʧʲʨʚʠʷ ʤʦʤʝʥʪ, ʢʦʛʘʪʦ ʤʫ ʩʝ ʩʪʦʨʠ, 

ʯʝ ʚʠʞʜʘ ʚ ʦʢʫʣʷʨʘ ʣʝʢʘ ʚʜʣʲʙʥʘʪʠʥʢʘ ʧʦ ʢʦʥʪʫʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ. ʊʘʢʘ ʱʝ 

ʠʟʛʣʝʞʜʘ ʥʘʯʘʣʦʪʦ ʥʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ. ɺʝʨʦʷʪʥʦʩʪʪʘ ʦʙʘʯʝ ʜʘ ʩʝ 

ʩʛʨʝʰʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʪʦʟʠ ʤʦʤʝʥʪ ʝ ʛʦʣʷʤʘ. ʂʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ ʟʘ 

ʛʝʦʛʨʘʬʩʢʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʉʦʬʠʷ ʧʨʝʜʚʠʞʜʘʪ, ʯʝ ʧʲʨʚʠʷ ʢʦʥʪʘʢʪ ʱʝ ʥʘʩʪʲʧʠ ʚ 

14
h
 35

m
 20

s
. ɼʘʣʝʯ ʧʦ-ʥʘʜʝʞʜʥʦ ʝ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʪʦʨʠʷ ʢʦʥʪʘʢʪ ï ʤʦʤʝʥʪʲʪ, ʚ 

ʢʦʡʪʦ ʪʲʤʥʦʪʦ ʢʨʲʛʯʝ ʥʘ ʧʣʘʥʝʪʘʪʘ ʩʝ Ăʦʪʢʲʩʚʘñ ʦʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʢʦʥ-

ʪʫʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʩʣʝʜ ʢʦʝʪʦ ʄʝʨʢʫʨʠʡ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʥʘʚʣʠʟʘ ʦʱʝ ʧʦ-

ʥʘʚʲʪʨʝ. ɿʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ ʩʝ ʧʨʝʜʚʠʞʜʘ ʚʪʦʨʠʷ ʢʦʥʪʘʢʪ ʜʘ ʥʘʩʪʲʧʠ ʚ 14
h
 

37
m
 01

s
.  

ʆʪ ʥʘʰʘʪʘ ʩʪʨʘʥʥʘ ʥʷʤʘ ʜʘ ʤʦʞʝʤ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʢʨʘʷ ʥʘ ʷʚʣʝʥʠʝʪʦ (ʢʦʥ-

ʪʘʢʪʠ ˉ 3 ʠ 4). ʇʘʩʘʞʲʪ ʱʝ ʙʲʜʝ ʚʠʜʠʤ ʜʦ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ ʚ 16
h
 49

m
 ʟʘ ɺʘʨ-

ʥʘ ʠ ʚ 17
h
 08

m
 ʟʘ ʉʦʬʠʷ. ʆʪ ʪʦʚʘ ʩʣʝʜʚʘ, ʯʝ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ ʱʝ 

ʩʧʝʯʝʣʠ ʙʣʠʟʦ 19 ʤʠʥʫʪʠ ʧʦʚʝʯʝ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʷʚʣʝʥʠʝʪʦ, ʢʦʝʪʦ ʝ 

ʧʨʝʜʠʤʩʪʚʦ ʧʨʠ ʬʦʪʦʛʨʘʬʩʢʠ ʥʘʙʣʶʜʝʥʠʷ (ʪʫʢ ʥʝ ʝ ʚʟʝʪʘ ʧʨʝʜʚʠʜ ʚʠʩʦʯʠʥʘʪʘ ʥʘ 
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ʧʣʘʥʠʥʠʪʝ ʚ ɿʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ɺʠʪʦʰʘ, ʟʘʜ ʢʦʠʪʦ ʉʣʲʥʮʝʪʦ 

ʟʘʣʷʟʚʘ ʧʦ-ʨʘʥʦ ʦʪ ʤʦʤʝʥʪʠʪʝ, ʜʘʜʝʥʠ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ). 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ ʚ ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ, ʟʘ ʬʠʢʪʠʚʝʥ ʥʘʙʣʶʜʘʪʝʣ, ʥʘʤʠʨʘʱ ʩʝ ʚ 
ʮʝʥʪʲʨʘ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ (ʛʝʦʮʝʥʪʨʠʯʥʦ) 

 
 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʋ 
Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʉʦʬʠʷ. ɺ ʤʦʤʝʥʪʠʪʝ ʫʢʘʟʘʥʠ ʩ ʯʝʨʚʝʥʦ ʉʣʲʥʮʝʪʦ ʝ ʧʦʜ ʭʦʨʠʟʦʥʪʘ 

ʟʘ ʥʘʙʣʶʜʘʪʝʣʷ 

 
 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʥʘ ʷʚʣʝʥʠʝʪʦ ʟʘ ʅʘʨʦʜʥʘʪʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘ ʦʙʩʝʨʚʘʪʦʨʠʷ Ăʅ. ʂʦʧʝʨ-
ʥʠʢò, ɺʘʨʥʘ. ɺ ʤʦʤʝʥʪʠʪʝ ʫʢʘʟʘʥʠ ʩ ʯʝʨʚʝʥʦ ʉʣʲʥʮʝʪʦ ʝ ʧʦʜ ʭʦʨʠʟʦʥʪʘ ʟʘ ʥʘʙʣʶʜʘʪʝʣʷ 
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ʅʫʞʥʦ ʝ ʜʘ ʦʪʧʨʘʚʠʤ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʟʨʝʥʠʝʪʦ ʠ ʥʘ ʬʦʪʦʛʨʘʬʩʢʘʪʘ ʪʝʭʥʠʢʘ ʦʪ ʦʧʘʩʥʦ ʩʠʣʥʘʪʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠ-

ʥʘ! ʊʲʡ ʢʘʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ ʄʝʨʢʫʨʠʡ ʱʝ ʙʜ̡ʝ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ ʩʘʤʦ 

10ǌ, ʪʦʡ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʝʣʷʟʘʥ ʥʘ ʬʦʥʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʘʢʦ ʥʘʙʣʶ-

ʜʘʚʘʤʝ ʙʝʟ ʫʚʝʣʠʯʘʚʘʱ ʦʙʨʘʟʘ ʧʨʠʙʦʨ. ʉ ʜʨʫʛʠ ʜʫʤʠ, ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʦʧʫʰʝʥʠ 

ʥʘ ʩʚʝʱ ʩʪʲʢʣʘ, ʩʪʲʢʣʘ ʦʪ ʝʣʝʢʪʨʦʞʝʥʥʠ ʤʘʩʢʠ ʠʣʠ ʩʧʝʮʠʘʣʥʠʪʝ ʟʘʱʠʪʥʠ ʩʣʲʥ-

ʯʝʚʠ ʬʠʣʪʨʠ ʥʷʤʘ ʜʘ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʜʘ ʟʘʙʝʣʝʞʠʤ ʧʣʘʥʝʪʘʪʘ, ʘʢʦ ʛʣʝʜʘʤʝ ʧʨʝʟ 

ʪʷʭ ʩʘʤʦ ʩ ʦʯʠ. ʑʝ ʥʠ ʝ ʥʫʞʝʥ ʙʠʥʦʢʲʣ ʠʣʠ ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ ʩ ʫʚʝʣʠʯʝʥʠʝ ʧʦʥʝ 

10 ï 15 ʧʲʪʠ, ʠʣʠ ʧʦ-ʜʦʙʨʝ ï ʤʦʱʝʥ ʪʝʣʝʩʢʦʧ, ʥʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʝʜ ʦʙʝʢʪʠʚʠʪʝ 

ʥʘ ʧʨʠʙʦʨʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʩʧʝʮʠʘʣʥʠ ʟʘʱʠʪʥʠ ʩʣʲʥʯʝʚʠ ʬʠʣʪʨʠ. ʇʦʩ-

ʣʝʜʥʠʪʝ ʧʨʦʧʫʩʢʘʪ ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʩʚʝʪʣʠʥʘʪʘ ï ʥʘʧʨʠʤʝʨ 3 ʩʪʦʭʠʣʷʜʥʠ ʦʪ 

ʥʝʷ ʠʣʠ ʜʦʨʠ ʦʱʝ ʧʦ-ʤʘʣʢʦ, ʢʦʝʪʦ ʝ ʚʝʯʝ ʙʝʟʦʧʘʩʥʘ ʟʘ ʨʝʪʠʥʘʪʘ ʥʘ ʯʦʚʝʰʢʦʪʦ 

ʦʢʦ. ʅʝ ʙʠʚʘ ʦʙʘʯʝ ʜʘ ʩʝ ʜʦʚʝʨʷʚʘʤʝ ʥʘ ʚʩʷʢʦ ʩʣʫʯʘʡʥʦ ʧʦʧʘʜʥʘʣʦ ʥʠ ʪʲʤʥʦ 

ʩʪʲʢʣʦ. ɾʝʣʘʝʱʠʪʝ ʜʘ ʥʘʙʣʶʜʘʚʘʪ ʷʚʣʝʥʠʝʪʦ ʪʨʷʙʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʧʨʦʫʯʘʪ 

ʢʘʢ ʤʦʛʘʪ ʜʘ ʩʝ ʩʥʘʙʜʷʪ ʩʲʩ ʩʣʲʥʯʝʚʠ ʬʠʣʪʨʠ. ɿʘ ʮʝʣʪʘ ʙʠ ʙʠʣʘ ʧʦʣʝʟʥʘ ʢʦʥʩʫʣ-

ʪʘʮʠʷ ʩ ʦʧʠʪʝʥ ʥʘʙʣʶʜʘʪʝʣ ʠʣʠ ʧʨʠʦʙʱʘʚʘʥʝ ʢʲʤ ʦʨʛʘʥʠʟʠʨʘʥʘ ʛʨʫʧʘ ʘʩʪʨʦʣʶ-

ʙʠʪʝʣʠ, ʨʘʟʧʦʣʘʛʘʱʠ ʩ ʥʫʞʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ. 

ʆʩʚʝʥ ʯʝʪʠʨʠʪʝ ʢʦʥʪʘʢʪʘ, ʚ ʪʘʙʣʠʮʠʪʝ ʩ ʭʘʨʘʢʪʝʨʥʠʪʝ ʤʦʤʝʥʪʠ ʥʘ ʷʚʣʝʥʠʝ-

ʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʪʝʨʤʠʥʲʪ ʧʦʟʠʮʠʦʥʝʥ ʲʛʲʣ (Position Angle ï P.A.). ʊʦʚʘ ʝ ʯʝʩʪʦ 

ʫʧʦʪʨʝʙʷʚʘʥʦ ʧʦʥʷʪʠʝ ʚ ʘʩʪʨʦʥʦʤʠʷʪʘ ʠ ʟʘʪʦʚʘ ʱʝ ʤʫ ʦʪʜʝʣʠʤ ʧʦʚʝʯʝ ʚʥʠʤʘʥʠʝ. 
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ɺʠʜʠʤ ʧʲʪ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʜ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʧʘʩʘʞʘ (ʢʦʥʪʘʢʪʠ 1 ʠ 2) ʜʦ ʟʘʣʝ-
ʟʘ ʥʘ ʉʣʲʥʮʝʪʦ ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʉʦʬʠʷ. ʇʲʪʷʪ ʥʘ ʧʣʘʥʝʪʘʪʘ ʱʝ ʠʟʛʣʝʞʜʘ ʠʟʢʨʠʚʝʥ ʚ ʜʲʛʘ ʘʢʦ 
ʬʦʪʦʛʨʘʬʠʨʘʤʝ ʷʚʣʝʥʠʝʪʦ ʧʨʝʟ ʜʘʜʝʥ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ ʩ ʬʦʪʦʘʧʘʨʘʪ ʠ ʪʝʣʝʦʙʝʢʪʠʚ, ʤʦʥʪʠʨʘʥʠ 
ʥʘ ʦʙʠʢʥʦʚʝʥ ʬʦʪʦʛʨʘʬʩʢʠ ʩʪʘʪʠʚ (ʪ.ʝ. ʥʘ ʘʣʪ-ʘʟʠʤʫʪʘʣʥʘ ʤʦʥʪʠʨʦʚʢʘ) ʠ ʘʢʦ ʩʣʝʜ ʪʦʚʘ ʢʦʤ-

ʙʠʥʠʨʘʤʝ ʚʩʠʯʢʠ ʢʘʜʨʠ ʚ ʝʜʠʥ 

ʉ ʮʝʣ ʦʧʠʩʚʘʥʝ ʥʘ ʚʠʜʠʤʠʪʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʝʢʪʠ ʧʦ ʥʝʙʝʪʦ, ʧʦ-

ʥʷʢʦʛʘ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʝʢʚʘʪʦʨʠʘʣʥʠ ʢʦʦʨʜʠʥʘʪʠ, ʝ ʧʦ-ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ 

ʩʝ ʠʟʙʝʨʝ ʝʜʥʘ ʪʦʯʢʘ ʦʪ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʟʘ ʥʘʯʘʣʥʘ ï ʚ ʨʦʣʷʪʘ ʥʘ ʧʦʣʶʩ ʠ ʧʦʣʦ-

ʞʝʥʠʷʪʘ ʥʘ ʦʙʝʢʪʠʪʝ ʜʘ ʩʝ ʦʧʠʩʚʘʪ ʩʧʨʷʤʦ ʥʝʷ, ʯʨʝʟ ʲʛʲʣ ʤʝʞʜʫ ʥʷʢʘʢʚʘ ʥʘʯʘʣ-

ʥʘ ʧʦʩʦʢʘ ʠ ʨʘʜʠʫʩʘ ʜʦ ʦʙʝʢʪʘ, ʢʘʢʪʦ ʠ ʯʨʝʟ ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʘʤʠʷ ʨʘʜʠʫʩ. 

ʆʙʠʢʥʦʚʝʥʦ ʲʛʣ̡ʲʪ ʩʝ ʦʪʯʠʪʘ ʤʝʞʜʫ ʣʠʥʠʷʪʘ, ʩʲʝʜʠʥʷʚʘʱʘ ʥʘʯʘʣʥʘʪʘ ʪʦʯʢʘ ʩʲʩ 

ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʠ ʨʘʜʠʫʩʲʪ, ʩʲʝʜʠʥʷʚʘʱ ʥʘʯʘʣʥʘʪʘ ʪʦʯʢʘ ʩ ʜʘʜʝʥʠʷ 

ʥʝʙʝʩʝʥ ʦʙʝʢʪ. ʊʦʟʠ ʲʛʲʣ ʩʝ ʥʘʨʠʯʘ ʧʦʟʠʮʠʦʥʝʥ ʠ ʩʝ ʦʪʯʠʪʘ ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʠʪʝ ʩʪʨʝʣʢʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʧʦʟʠʮʠʦʥʥʠʷʪ ʲʛʲʣ ʥʘ 

ʦʙʝʢʪ, ʥʘʤʠʨʘʱ ʩʝ ʪʦʯʥʦ ʥʘ ʠʟʪʦʢ ʦʪ ʥʘʯʘʣʥʘʪʘ ʪʦʯʢʘ, ʱʝ ʙʲʜʝ 90Á. ɿʘ ʦʙʝʢʪ 

ʶʞʥʦ ʦʪ ʥʘʯʘʣʥʘʪʘ ʪʦʯʢʘ ʱʝ ʝ 180Á ʠ ʪ.ʥ. ɺ ʝʜʥʘ ʜʚʦʡʥʘ ʟʚʝʟʜʥʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘ-

ʯʘʣʥʘ ʪʦʯʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʘ ʝʜʥʘʪʘ ʟʚʝʟʜʘ, ʘ ʧʦʟʠʮʠʦʥʥʠʷʪ ʲʛʲʣ ʥʘ ʜʨʫʛʘ-
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ʪʘ ʢʦʤʧʦʥʝʥʪʘ ʱʝ ʦʧʠʩʚʘ ʚʠʜʠʤʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʜʚʦʡʢʘʪʘ. ʏʨʝʟ ʧʦʟʠʮʠʦʥʥʠ 

ʲʛʣʠ ʩʝ ʦʧʠʩʚʘʪ ʩʲʱʦ ʠ ʧʦʩʦʢʠʪʝ ʥʘ ʚʠʜʠʤʠʪʝ ʜʚʠʞʝʥʠʷ ʥʘ ʢʦʤʝʪʠ ʠʣʠ ʧʣʘʥʝʪʠ. 

ʊʦʛʘʚʘ ʦʩʚʝʥ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʧʦ ʥʝʙʝʪʦ, ʜʘʜʝʥʘ ʥʘʧʨʠʤʝʨ ʚ 

ʜʲʛʦʚʠ ʩʝʢʫʥʜʠ ʟʘ 1 ʤʠʥʫʪʘ ʚʨʝʤʝ (ǌ/min), ʩʝ ʫʧʦʤʝʥʘʚʘ ʠ ʧʦʩʦʢʘʪʘ ʥʘ ʧʨʝʤʝʩʪ-

ʚʘʥʝ ʯʨʝʟ ʧʦʟʠʮʠʦʥʝʥ ʲʛʲʣ. ʅʘʧʨʠʤʝʨ ʢʦʤʝʪʘ, ʢʦʷʪʦ ʩʝ ʜʚʠʞʠ ʧʨʘʚʦ ʥʘ ʟʘʧʘʜ, 

ʱʝ ʠʤʘ P.A. ʥʘ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʩʠ 270Á. 

ɿʘ ʥʘʯʘʣʥʘ ʪʦʯʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥ ʩʲʱʦ ʮʝʥʪʲʨʲʪ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ 

ʥʘ ʪʝʣʝʩʢʦʧ ʠʣʠ ʮʝʥʪʲʨʘ ʥʘ ʢʘʜʲʨ. ʊʦʛʘʚʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʚʩʝʢʠ ʦʙʝʢʪ ʚ ʢʘʜʲʨʘ 

ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʩ ʜʲʣʞʠʥʘʪʘ ʥʘ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʜʦ ʦʙʝʢʪʘ ʠ ʩ ʧʦʟʠʮʠʦʥʥʠʷ ʤʫ 

ʲʛʲʣ ï ʢʘʢʪʦ ʚ ʧʦʣʷʨʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. 

ɺ ʜʘʥʥʠʪʝ ʟʘ ʧʘʩʘʞʘ ʥʘ ʄʝʨʢʫʨʠʡ, ʯʨʝʟ ʧʦʟʠʮʠʦʥʝʥ ʲʛʲʣ ʩʝ ʦʧʠʩʚʘ ʧʦʩʦʢʘ-

ʪʘ, ʚ ʢʦʷʪʦ ʱʝ ʩʝ ʥʘʤʠʨʘ ʧʣʘʥʝʪʘʪʘ ʩʧʨʷʤʦ ʮʝʥʪʨ̡ʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ. ʈʘʟʙʠʨʘ 

ʩʝ ʪʦʟʠ ʲʛʲʣ ʱʝ ʩʝ ʧʨʦʤʝʥʷ ʚ ʭʦʜʘ ʥʘ ʷʚʣʝʥʠʝʪʦ, ʟʘʪʦʚʘ ʝ ʜʘʜʝʥ ʟʘ ʤʦʤʝʥʪʠʪʝ ʥʘ 

ʯʝʪʠʨʠʪʝ ʢʦʥʪʘʢʪʘ ʠ ʟʘ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʨʠʙʣʠʞʘʚʘʥʝ ʥʘ ʧʣʘʥʝʪʘʪʘ ʜʦ 

ʮʝʥʪʲʨʘ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ. 

ʇʘʩʘʞʲʪ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʜʣʘʛʘ ʝʜʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ʥʘʰʝʪʦ ʧʨʦʩʪ-

ʨʘʥʩʪʚʝʥʦ ʤʠʩʣʝʥʝ. ɸʢʦ ʥʘʙʣʶʜʘʚʘʤʝ ʠʣʠ ʬʦʪʦʛʨʘʬʠʨʘʤʝ ʝʪʘʧʠʪʝ ʥʘ ʷʚʣʝʥʠʝʪʦ 

ʧʨʝʟ ʪʝʣʝʩʢʦʧ ʤʦʥʪʠʨʘʥ ʥʘ ʝʢʚʘʪʦʨʠʘʣʥʘ ʛʣʘʚʘ, ʱʝ ʚʠʜʠʤ, ʯʝ ʄʝʨʢʫʨʠʡ ʱʝ 

ʧʨʝʤʠʥʝ ʧʨʝʜ ʉʣʲʥʮʝʪʦ ʧʦ ʧʨʘʚʘ ʣʠʥʠʷ. ʇʨʠ ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʤʦʥʪʠʨʦʚʢʘ, ʟʘ ʜʘ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʷʚʘ ʚʠʜʠʤʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʉʣʲʥʮʝʪʦ ʢʲʤ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, 

ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʚʲʨʪʠ ʙʘʚʥʦ ʦʢʦʣʦ ʪ. ʥʘʨ. ʯʘʩʦʚʘ ʦʩ (ʥʘʨʠʯʘʥʘ ʩʲʱʦ ʧʦʣʷʨʥʘ ʦʩ 

ʠʣʠ ʦʩʪʘ ʥʘ ʨʝʢʪʘʩʮʝʥʟʠʪ̫ʘ). ʊʘʟʠ ʦʩ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʠ 

ʟʘʪʦʚʘ ʝ ʥʘʢʣʦʥʝʥʘ ʢʲʤ ʩʝʚʝʨʥʠʷ ʭʦʨʠʟʦʥʪ ʥʘ ʲʛʲʣ, ʨʘʚʝʥ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠ-

ʨʠʥʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘʙʣʶʜʘʪʝʣʷ (ʦʢʦʣʦ 43Á ʟʘ ɹʲʣʛʘʨʠʷ). ʇʦʨʘʜʠ ʪʦʚʘ ʥʘ 

ʚʩʠʯʢʠ ʥʘh ʠ ʩʥʠʤʢʠ, ʩʝʚʝʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʱʝ ʙʲʜʝ ʚʠʥʘʛʠ ʦʪʛʦʨʝ 

(ʪʫʢ ʠʛʥʦʨʠʨʘʤʝ ʝʬʝʢʪʘ ʦʪ ʦʙʨʲʱʘʥʝʪʦ ʥʘ ʦʙʨʘʟʘ ʦʪ ʦʧʪʠʢʘʪʘ ʥʘ ʪʝʣʝʩʢʦʧʘ). 

ɸʢʦ ʦʙʘʯʝ ʩʥʠʤʘʤʝ ʷʚʣʝʥʠʝʪʦ ʩ ʪʝʣʝʩʢʦʧ ʥʘ ʘʣʪ-ʘʟʠʤʫʪʘʣʥʘ ʤʦʥʪʠʨʦʚʢʘ ʠʣʠ ʩ 

ʬʦʪʦʘʧʘʨʘʪ ʠ ʪʝʣʝʦʙʝʢʪʠʚ, ʤʦʥʪʠʨʘʥʠ ʥʘ ʦʙʠʢʥʦʚʝʥ ʬʦʪʦʛʨʘʬʩʢʠ ʩʪʘʪʠʚ, ʩʣʝʜ 

ʥʘʩʣʘʛʚʘʥʝʪʦ ʥʘ ʢʘʜʨʠʪʝ ʱʝ ʩʝ ʦʢʘʞʝ, ʯʝ ʄʝʨʢʫʨʠʡ ʝ ʦʧʠʩʘʣ ʠʟʢʨʠʚʝʥʘ ʪʨʘʝʢʪʦ-

ʨʠʷ ʥʘ ʬʦʥʘ ʥʘ ʉʣʲʥʮʝʪʦ. ʊʦʚʘ ʝ ʪʘʢʘ, ʟʘʱʦʪʦ ʧʦ ʦʙʷʜ ʩʝʚʝʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥ-

ʯʝʚʠʷ ʜʠʩʢ ʝ ʚʠʜʠʤʦ ʦʪʛʦʨʝ, ʥʦ ʤʘʣʢʦ ʧʨʝʜʠ ʟʘʣʝʟʘ ʚʠʜʠʤʦ ʦʪʛʦʨʝ ʝ ʚʝʯʝ 

ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʢʨʘʡ ʥʘ ʜʠʩʢʘ. ʉ ʜʨʫʛʠ ʜʫʤʠ ʧʨʠ ʚʠʜʠʤʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʉʣʲʥ-

ʮʝʪʦ ʧʦ ʥʝʙʝʪʦ ʧʨʝʟ ʜʝʥʷ, ʥʘʢʣʦʥʲʪ ʥʘ ʮʝʥʪʨʘʣʥʠʷ ʩʣʲʥʯʝʚ ʤʝʨʠʜʠʘʥ ʩʧʨʷʤʦ 

ʭʦʨʠʟʦʥʪʘ ʩʝ ʧʨʦʤʝʥʷ ʧʦʩʪʦʷʥʥʦ, ʢʘʪʦ ʤʝʨʠʜʠʘʥʲʪ ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘ ʭʦʨʠ-

ʟʦʥʪʘ ʩʘʤʦ ʧʦ ʦʙʷʜ. ʅʦ ʪʲʡ ʢʘʪʦ ʥʘʰʠ̫ ʪ ʬʦʪʦʘʧʘʨʘʪ ʝ ʦʨʠʝʥʪʠʨʘʥ ʧʨʘʚʠʣʥʦ 

ʩʧʨʷʤʦ ʭʦʨʠʟʦʥʪʘ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʥʘ ʷʚʣʝʥʠʝʪʦ, ʪʦ ʥʘ ʩʥʠʤʢʘ ʟʘʩʥʝʪʘ ʧʨʝʜʠ 

ʟʘʣʝʟʘ, ʩʝʚʝʨʥʠʷ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʱʝ ʝ ʚʝʯʝ Ăʟʘʚʲʨʪʷʥñ ʥʘʜʷʩʥʦ ï ʥʘ ʲʛʲʣ, 

ʙʣʠʟʲʢ ʜʦ ʪʦʟʠ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ. ʊʦʛʘʚʘ ʚʠʜʠʤʦʪʦ ʧʨʝ-

ʤʝʩʪʚʘʥʝ ʥʘ ʄʝʨʢʫʨʠʡ ʥʘ ʬʦʥʘ ʥʘ ʉʣʲʥʮʝʪʦ ʱʝ ʙʲʜʝ ʬʫʥʢʮʠʷ ʥʝ ʩʘʤʦ ʦʪ ʩʦʙʩʪ-
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ʚʝʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʣʘʥʝʪʘʪʘ, ʥʦ ʠ ʦʪ ʪʦʚʘ ʟʘʚʲʨʪʘʥʝ ʥʘ ʩʣʲʥʯʝʚʠʷ ʦʙʨʘʟ ʚ ʘʣʪ-

ʘʟʠʤʫʪʘʣʥʦ ʤʦʥʪʠʨʘʥʠʷ ʬʦʪʦʘʧʘʨʘʪ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʜʚʝ 

ʜʚʠʞʝʥʠʷ ʝ ʚʠʜʠʤʦ ʠʟʢʨʠʚʝʥʘʪʘ ʪʨʘʝʢʪʦʨʠʷ ʥʘ ʧʣʘʥʝʪʘʪʘ. 

 



29 

ɺʀɼʀʄʆʉʊ ʅɸ ʇʃɸʅɽʊʀʊɽ ʆʊ ʉʃʒʅʏɽɺɸʊɸ 

ʉʀʉʊɽʄɸ ʇʈɽɿ 2019 ʛ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʛʦʜʠʥʘʪʘ ʥʘʡ-ʷʨʢʘʪʘ ʧʣʘʥʝʪʘ ɺʝʥʝʨʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ 

ɿʦʨʥʠʮʘ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ. ʊʷ ʱʝ ʙʜ̡ʝ ʚʠʜʠʤʘ 

ʪʘʢʘ ʜʦ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʣʠ. ʅʘ 14 ʘʚʛʫʩʪ ɺʝʥʝʨʘ ʱʝ ʙʜ̡ʝ ʚ ʛʦʨʥʦ ʩʲʝʜʠʥʝʥʠʝ, 

ʪ.ʝ. ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʩʧʨʷʤʦ ʥʘʩ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ ʦʨʙʠʪʘ (ʦʪʪʘʪʲʢ ʉʣʥ̡ʮʝʪʦ, 

ʢʦʛʘʪʦ ʧʣʘʥʝʪʘʪʘ ʝ ʥʝʚʠʜʠʤʘ). ʆʪ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʩʝʧʪʝʤʚʨʠ ɺʝʥʝʨʘ ʱʝ ʟʘʧʦʯ-

ʥʝ ʜʘ ʩʝ ʚʠʞʜʘ ʢʘʪʦ ɺʝʯʝʨʥʠʮʘ ï ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ.  

 

 

ɺʝʥʝʨʘ ʥʘ 02Á 26ǋ ʩʝʚʝʨʥʦ ʦʪ ʖʧʠʪʝʨ (ʩʲʝʜʠʥʝʥʠʝ) ʥʘ 22 ʷʥʫʘʨʠ ʩʫʪʨʠʥʪʘ, 1 ʯʘʩ ʠ 50 ʤʠʥʫʪʠ 

ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ (ʦʢʦʣʦ 06h ʟʘ ʉʦʬʠʷ), ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ 

ɺ ʢʨʘʷ ʥʘ ̫ʥʫʘʨʠ ʨʘʥʦ ʩʫʪʨʠʥ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ, ʥʠʩʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ 

ʭʦʨʠʟʦʥʪ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʧʣʘʥʝʪʠʪʝ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʩʲʦʪ-

ʚʝʪʥʦ ʚ ʩʲʟʚʝʟʜʠʷʪʘ ɿʤʠʝʥʦʩʝʮ ʠ ʉʪʨʝʣʝʮ. ʅʘ 31 ʷʥʫʘʨʠ ʚ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʖʧʠ-

ʪʝʨ, ɺʝʥʝʨʘ ʠ ʃʫʥʘʪʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚʲʚ ʚʠʜʠʤʘ ʙʣʠʟʦʩʪ, ʢʦʝʪʦ ʱʝ ʧʨʠʚʣʠʯʘ 

ʧʦʛʣʝʜʘ ʢʲʤ ʶʛʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ. 
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ɺʝʥʝʨʘ ʥʘ 01Á 09ǋ ʩʝʚʝʨʥʦ ʦʪ ʉʘʪʫʨʥ (ʩʲʝʜʠʥʝʥʠʝ) ʥʘ 18 ʬʝʚʨʫʘʨʠ ʩʫʪʨʠʥʪʘ, 1 ʯʘʩ ʠ 20 ʤʠʥʫʪʠ 

ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ (ʦʢʦʣʦ 06h ʟʘ ʉʦʬʠʷ) ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʛʦʜʠʥʘʪʘ ʄʘʨʩ ʱʝ ʙʲʜʝ ʚʠʜʠʤ ʚʝʯʝʨ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, 

ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ, ʥʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝʪʦ ʤʫ ʱʝ ʩʝ ʚʣʦʰʘʚʘʪ ï ʜʦ ʣʷ-

ʪʦʪʦ ʏʝʨʚʝʥʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʟʘʣʷʟʚʘ ʚʩʝ ʧʦ-ʩʢʦʨʦ ʩʣʝʜ ʉʣʲʥʮʝʪʦ. ʄʘʨʩ ʱʝ ʧʨʝ-

ʤʠʥʝ ʚ ʫʪʨʠʥʥʘ ʚʠʜʠʤʦʩʪ ʦʪ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʦʢʪʦʤʚʨʠ.  

ʉ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʛʦʜʠʥʘʪʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ 

ʱʝ ʩʝ ʧʦʜʦʙʨʷʚʘʪ ï ʠʟʛʨʝʚʲʪ ʠʤ ʱʝ ʧʦʜʨʘʥʷʚʘ ʚʩʝ ʧʦʚʝʯʝ. ʇʨʝʟ ʘʧʨʠʣ ʜʚʝʪʝ 

ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʥʠʩʢʦ ʥʘ ʶʛʦʠʟʪʦʢ ʩʣʝʜ 03
h
, ʘ ʧʨʝʟ ʶʥʠ ï ʩʣʝʜ 22

h
 

30
m
. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʣʪ̫ʦʪʦ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʩʘ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ 

ʦʢʦʣʦ 02
h
. ʇʨʝʟ ʶʣʠ ʠ ʘʚʛʫʩʪ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ ʱʝ ʩʘ ʫʜʦʙʥʦ ʚʠʜʠʤʠ ʥʘʜ ʶʞ-

ʥʠʷ ʭʦʨʠʟʦʥʪ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ, ʥʘ ʬʦʥʘ ʥʘ ʄʣʝʯʥʠʷ ʧʲʪ.  

 



31 

 

ʄʘʨʩ ʥʘ.13ǋ 14ǌ ʦʪ ʄʝʨʢʫʨʠʡ (ʩʲʝʜʠʥʝʥʠʝ) ʥʘ 18 ʶʥʠ ʚʝʯʝʨʪʘ, 1 ʯʘʩ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ (ʦʢʦʣʦ 

22h 10m ʟʘ ʉʦʬʠʷ), ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ. ʑʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʨʫʜʥʦ, ʧʨʝʧʦʨʲʯʚʘ ʩʝ ʠʟʧʦʣʟʚʘ-
ʥʝ ʥʘ ʙʠʥʦʢʲʣ ʟʘ ʧʦ-ʣʝʩʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʚʲʚ ʚʝʯʝʨʥʦʪʦ ʩʠʷʥʠʝ 

ʇʦʨʘʜʠ ʙʣʠʟʦʩʪʪʘ ʩʠ ʜʦ ʉʣʲʥʮʝʪʦ ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʪʨʫʜʥʦ, ʩʘ-

ʤʦ ʦʢʦʣʦ ʜʘʪʠʪʝ, ʚ ʢʦʠʪʦ ʪʦʡ ʩʝ ʥʘʤʠʨʘ ʚ ʪ.ʥʘʨ. ʤʘʢʩʠʤʘʣʥʠ ʝʣʦʥʛʘʮʠʠ ï ʥʘ 

ʥʘʡ-ʛʦʣʷʤʦ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ ʦʪ ʉʣʲʥʮʝʪʦ (ʤʘʢʩ. ʜʦ ʦʢʦʣʦ 28Á). ʅʦ ʜʦʨʠ ʠ ʥʘ 

ʪʝʟʠ ʜʘʪʠ ʧʣʘʥʝʪʘʪʘ ʟʘʣʷʟʚʘ ʩʢʦʨʦ ʩʣʝʜ ʉʣʲʥʮʝʪʦ ʠʣʠ ʠʟʛʨʷʚʘ ʥʝʤʥʦʛʦ ʧʨʝʜʠ 

ʥʝʛʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘ ʢʨʘʪʢʦ, ʩʲʦʪʚʝʪʥʦ ʚ ʩʠʷʥʠʝʪʦ ʥʘ ʟʘʣʝʟʘ ʠʣʠ 

ʧʨʠ ʟʘʟʦʨʷʚʘʥʝ ʩʫʪʨʠʥ. ʅʘʡ-ʫʜʦʙʥʠʪʝ ʤʦʤʝʥʪʠ ʧʨʝʟ 2019 ʛ. ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

ʄʝʨʢʫʨʠʡ ʱʝ ʙʲʜʘʪ ʚʝʯʝʨʠʪʝ ʥʘ 27 ʬʝʚʨʫʘʨʠ ʠ ʥʘ 24 ʶʥʠ, ʢʘʢʪʦ ʠ ʫʪʨʘʪʘ ʥʘ 10 

ʘʚʛʫʩʪ ʠ 29 ʥʦʝʤʚʨʠ. ʄʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʥʘ ʩʲʩʝʜʥʠʪʝ ʥʘ ʧʦʩʦ-

ʯʝʥʠʪʝ ʜʘʪʠ. 

ʅʘ 6 ʬʝʚʨʫʘʨʠ ʋʨʘʥ ʱʝ ʧʨʝʤʠʥʝ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ ʚ ʆʚʝʥ ʠ ʱʝ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʚ ʆʚʝʥ ʜʦ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ. ʅʝʧʪʫʥ ʱʝ ʩʝ ʜʚʠʞʠ ʙʘʚʥʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ 

ɺʦʜʦʣʝʡ, ʘ ʇʣʫʪʦʥ ï ʚ ʉʪʨʝʣʝʮ. 
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ʇʆ-ɸʊʈɸʂʊʀɺʅʀ ʄɽʊɽʆʈʅʀ ʇʆʊʆʎʀ 

ʇʨʝʟ 2019 ʛ. ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʥʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ 

ʤʝʪʝʦʨʥʠ ʧʦʪʦʮʠ ʥʷʤʘ ʜʘ ʙʲʜʘʪ ʜʦʙʨʠ, ʥʦ ʱʝ ʠʤʘ ʦʪʣʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝ-

ʥʠʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʧʦʪʦʢʘ ʩʲʩ ʩʨʝʜʥʘ ʘʢʪʠʚʥʦʩʪ.  

ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʤʝʪʝʦʨʥʠ ʥʘʙʣʶʜʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʤ ʩ ʃʫʥʘ-

ʪʘ, ʢʦʷʪʦ ʧʨʠ ʬʘʟʘ ʦʢʦʣʦ ʧʲʣʥʦʣʫʥʠʝ ʩʲʟʜʘʚʘ ʧʦʚʠʰʝʥʘ ʦʩʚʝʪʝʥʦʩʪ ʥʘ ʥʝʙʝʪʦ ʠ ʩ 

ʪʦʚʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʚʠʟʫʘʣʥʦʪʦ ʠ ʬʦʪʦʛʨʘʬʩʢʦʪʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʩʣʘʙʠʪʝ ʤʝʪʝ-

ʦʨʠ. ʊʨʘʜʠʮʠʦʥʥʘʪʘ ʧʨʝʧʦʨʲʢʘ ʢʲʤ ʞʝʣʘʝʱʠʪʝ ʜʘ ʧʨʦʚʝʜʘʪ ʤʝʪʝʦʨʥʠ ʥʘʙʣʶʜʝ-

ʥʠʷ, ʝ ʜʘ ʠʟʙʝʨʘʪ ʤʷʩʪʦ, ʜʦʩʪʘʪʲʯʥʦ ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʥʦʱʥʠʪʝ ʩʚʝʪʣʠʥʠ ʥʘ ʛʨʘʜʦʚʝ 

ʠ ʩʝʣʠʱʘ. ʅʘʡ-ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʧʨʝʜʣʘʛʘʪ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʤʝʩʪʥʦʩʪʠ ʚ ʷʩʥʠ ʠ 

ʙʝʟʣʫʥʥʠ ʥʦʱʠ.  

ʄʝʪʝʦʨʥʠʪʝ ʥʘʙʣʶʜʘʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʠ ʩ ʜʚʝ ʚʘʞʥʠ ʧʦʥʷʪʠʷ ï 

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

 

ʈʘʜʠʘʥʪʘ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʤʘʣʢʘ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ, ʩʧʨʷʤʦ ʢʦʷʪʦ 

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

ʚʘʤʝ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʠ ʚʥʠʤʘʪʝʣʥʦ ʥʘʥʘʩʷʤʝ ʚʲʨʭʫ ʟʚʝʟʜʥʘ ʢʘʨʪʘ ʪʨʘʝʢʪʦʨʠʠʪʝ 

ʥʘ ʟʘʙʝʣʷʟʘʥʠʪʝ ʤʝʪʝʦʨʠ, ʪʦ ʪʝʭʥʠʪʝ ʧʨʦʜʲʣʞʝʥʠʷ ʚ ʧʦʩʦʢʘ ʥʘʟʘʜ (ʦʙʨʘʪʥʦ ʥʘ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʤʝʪʝʦʨʠʪʝ) ʱʝ ʩʝ ʧʨʝʩʝʢʘʪ ʚ ʨʘʜʠʘʥʪʘ. ʄʝʪʝʦʨʥʠʪʝ ʧʦʪʦʮʠ ʥʦʩʷʪ 

ʠʤʝʥʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʪʝʭʥʠʪʝ ʨʘʜʠʘʥʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢ-

ʩʠʤʫʤʠʪʝ ʠʤ. ʅʘʧʨʠʤʝʨ ʨʘʜʠʘʥʪʘ ʥʘ ʧʦʪʦʢʘ ʇʝʨʩʝʠʜʠ (PER) ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʟ-

ʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ (Perseus), ʥʘ ʧʦʪʦʢʘ ɻʝʤʠʥʠʜʠ (GEM) ï ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟʥʘʮʠ 

(Gemini) ʠ ʪ. ʥ. ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʂʚʘʜʨʘʥʪʠʜʠ (QUA), ʥʘʨʝ-

ʯʝʥ ʥʘ ʚʝʯʝ ʥʝʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʩʲʟʚʝʟʜʠʝ ʂʚʘʜʨʘʥʪ (Quadrans Muralis), ʢʦʝʪʦ ʩʝ 

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

ʅʘʙʣʶʜʘʪʝʣʠʪʝ ʦʙʘʯʝ ʥʝ ʙʠʚʘ ʜʘ ʩʠ ʤʠʩʣʷʪ, ʯʝ ʚʩʠʯʢʠ ʤʝʪʝʦʨʠ ʦʪ ʜʘʜʝʥ ʧʦ-

ʪʦʢ ʩʝ ʧʦʷʚʷʚʘʪ ʩʘʤʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ, ʚ ʢʦʝʪʦ ʝ ʥʝʛʦʚʠʷʪ ʨʘʜʠʘʥʪ. ʇʨʠ ʦʨʛʘʥʠʟʠ-

ʨʘʥʠ ʛʨʫʧʦʚʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʘʢʪʠʢʘʪʘ ʝ ʚʩʝʢʠ ʥʘʙʣʶʜʘʪʝʣ ʜʘ ʦʛʣʝʞʜʘ 

ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ, ʪʘʢʘ ʯʝ ʛʨʫʧʘʪʘ ʜʘ ʤʦʞʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʚʩʝʢʠ ʤʝʪʝ-

ʦʨ, ʧʦʷʚʠʣ ʩʝ ʚ ʢʦʷʪʦ ʠ ʜʘ ʝ ʯʘʩʪ ʥʘ ʥʝʙʦʩʚʦʜʘ. ɿʘ ʮʝʣʪʘ ʥʘʙʣʶʜʘʪʝʣʠʪʝ ʩʷʜʘʪ ʩ 

ʛʨʲʙ ʝʜʠʥ ʢʲʤ ʜʨʫʛ. 

 

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

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

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 40 

ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɸʢʪʠʚʥʦʩʪʪʘ ʫʢʘʟʘʥʘ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʢʘʣʝʥʜʘʨʠ ʯʨʝʟ ZHR 

ʦʙʘʯʝ ʙʠ ʙʠʣʘ ʨʝʘʣʥʘ ʩʘʤʦ ʧʨʠ ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ï ʚ ʤʥʦʛʦ ʷʩʥʘ ʠ 
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ʙʝʟʣʫʥʥʘ ʥʦʱ, ʘʢʦ ʨʘʜʠʘʥʪʘ ʥʘ ʧʦʪʦʢʘ ʝ ʚ ʟʝʥʠʪʘ, ʘʢʦ ʦʪʙʨʦʷʚʘʤʝ ʚʩʠʯʢʠ ʧʦʷʚʠ-

ʣʠ ʩʝ ʤʝʪʝʦʨʠ ʧʦ ʮʝʣʠʷ ʥʝʙʦʩʚʦʜ (ʢʦʝʪʦ ʥʝ ʝ ʚʲʚ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʘʤ ʥʘʙʣʶ-

ʜʘʪʝʣ) 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 ʨʘʜʠʘʥʪʘ ʥʘ ʜʘʜʝʥ ʧʦʪʦʢ ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ. ɸʢʦ ʨʘʜʠʘʥʪʘ ʝ ʧʦʜ 

ʭʦʨʠʟʦʥʪʘ ï ʦʱʝ ʥʝʠʟʛʨʷʣ ʠʣʠ ʚʝʯʝ ʟʘʣʷʟʲʣ, ʤʝʪʝʦʨʠ ʦʪ ʧʦʪʦʢʘ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ. 

 

ʂʚʘʜʨʘʥʪʠʜʠ (QUA) ʝ ʧʲʨʚʠʷʪ ʠʥʪʝʥʟʠʚʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʟʘ ʛʦʜʠʥʘʪʘ, 

ʘʢʪʠʚʝʥ ʦʪ 1 ʜʦ 10 ʷʥʫʘʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2019 ʛ. ʥʘ 4 ʷʥʫʘʨʠ ʦʢʦʣʦ 04
h
 20

m
. ʅʘ 

ʪʘʟʠ ʜʘʪʘ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚʲʚ ʬʘʟʘ 2 ʜʥʠ ʧʨʝʜʠ ʥʦʚʦʣʫʥʠʝ ʠ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʪʘ. ʇʦʪʦʢʲʪ ʂʚʘʜʨʘʥʪʠʜʠ ʠʤʘ ʢʨʘʪʲʢ, ʥʦ ʠʥʪʝʥʟʠʚʝʥ ʤʘʢʩʠʤʫʤ, ʧʦ 

ʚʨʝʤʝ ʥʘ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʠʜʷʥʠ ʥʘʜ 100 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ (ZHR= 120). ʂʚʘʜ-

ʨʘʥʪʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ (ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ), ʦʪʜʝʣʝʥʠ ʚ ʧʨʦʮʝ-

ʩʘ ʥʘ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ 96P/Machholz 1 (ʄʘʰʦʣʮ 1), ʠʤʘʱʘ ʧʝʨʠʦʜ ʦʢʦʣʦ 

5.2 ʛ.  

 

ʇʦʪʦʢʲʪ ʝʪʘ-ɸʢʚʘʨʠʜʠ (ETA) ʝ ʘʢʪʠʚʝʥ ʦʪ ʦʢʦʣʦ 19 ʘʧʨʠʣ ʜʦ 28 ʤʘʡ, ʩ 

ʤʘʢʩʠʤʫʤ ʟʘ 2019 ʛ. ʥʘ 6 ʤʘʡ ʦʢʦʣʦ 17
h
. ʇʦʪʦʢʲʪ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩ-

ʪʠʮʠ, ʦʪʜʝʣʷʱʠ ʩʝ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ (1P/Halley), ʩ ʧʝʨʠʦʜ 

ʦʢʦʣʦ 76 ʛʦʜʠʥʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʤʝʞʜʫ 40 ʠ 80 

ʙʲʨʟʠ ʙʝʣʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ, ʢʘʪʦ ʪʦʟʠ ʙʨʦʡ ʚʘʨʠʨʘ ʚ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ. ʃʫʥʘʪʘ 

ʪʦʛʘʚʘ ʱʝ ʙʲʜʝ ʥʘ ʚʲʟʨʘʩʪ ʝʜʠʥ ʜʝʥ ʩʣʝʜ ʥʦʚʦʣʫʥʠʝ ʠ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʥʘ ʥʘʙʣʶ-

ʜʝʥʠʷʪʘ. ʇʨʝʜʚʠʜ, ʯʝ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ, ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʨʘʜʠʘʥʪʘ ʥʘ ʧʦʪʦ-

ʢʘ, ʠʟʛʨʷʚʘ ʚ ʢʨʘʷ ʥʘ ʥʦʱʪʘ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʥʘʙʣʶʜʝʥʠʷ ʚ ʢʨʘʪʢʠʷ 

ʠʥʪʝʨʚʘʣ ʦʪ ʦʢʦʣʦ 04
h
 00

m
 ʜʦ ʨʘʟʚʠʜʝʣʷʚʘʥʝ. ʅʘ 6 ʤʘʡ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ 

ʉʦʬʠʷ ʚ 06
h
 15

m
.  

 

ʄʝʪʝʦʨʥʠʷʪ ʧʦʪʦʢ ʖʥʩʢʠ ɹʦʦʪʠʜʠ (JBO) ʝ ʠʥʪʝʨʝʩʝʥ ʩ ʪʦʚʘ, ʯʝ ʥʝʛʦʚʠʪʝ 

ʤʝʪʝʦʨʠ ʩʘ ʙʘʚʥʠ, ʞʲʣʪʦ-ʦʨʘʥʞʝʚʠ ʥʘ ʮʚʷʪ ʠ ʯʝʩʪʦ ï ʙʦʣʠʜʠ. ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ 

ʦʪ 22 ʶʥʠ ʜʦ 2 ʶʣʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2019 ʛ. ʥʘ  28 ʶʥʠ ʦʢʦʣʦ 01
h
. ʅʘ ʪʘʟʠ ʜʘʪʘ 

ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 02
h
 51

m
 ʟʘ ʉʦʬʠʷ ʩ 24% ʦʩʚʝʪʝʥ ʜʠʩʢ (ʠʟʪʲʥʷʚʘʱ ʩʲʨʧ ï 

ʩʪʘʨʘ ʃʫʥʘ). ɸʢʪʠʚʥʦʩʪʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ ʧʨʝʟ 

ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ, ʥʦ ʜʦʨʠ ʜʘ ʩʝ ʦʢʘʞʝ ʥʠʩʢʘ, ʷʨʢʠʪʝ ʙʘʚʥʠ ʤʝʪʝʦʨʠ ʩʝ ʬʦʪʦʛʨʘ-

ʬʠʨʘʪ ʤʥʦʛʦ ʧʦ-ʫʩʧʝʰʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʦʪʦʢʲʪ ʧʨʠʚʣʠʯʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʤʥʦʛʦ 

ʘʩʪʨʦʥʦʤʠ ʣʶʙʠʪʝʣʠ. ʖʥʩʢʠ ɹʦʦʪʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʬʦʨʤʠʨʘ 

ʣʠ ʩʝ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ 7P/Pons-Winnecke, ʠʤʘʱʘ ʧʝʨʠʦʜ ʦʢʦʣʦ 6 

ʛʦʜʠʥʠ. 
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ʖʞʥʠ ʜʝʣʪʘ-ɸʢʚʘʨʠʜʠ (SDA) ʠ ʘʣʬʘ-ʂʘʧʨʠʢʦʨʥʠʜʠ (CAP) ʩʘ ʜʚʘ ʧʦʪʦ-

ʢʘ ʩ ʙʣʠʟʢʠ ʨʘʜʠʘʥʪʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʩʲʦʪʚʝʪʥʦ ʚ ʩʲʟʚʝʟʜʠʷʪʘ ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ. 

ʄʘʢʩʠʤʫʤʠʪʝ ʥʘ ʜʚʘʪʘ ʧʦʪʦʢʘ ʩʲʚʧʘʜʘʪ ʠ ʩʘ ʥʘ 30 ʶʣʠ. ʄʝʪʝʦʨʠʪʝ ʠʤ ʩʘ ʞʲʣʪʝ-

ʥʠʢʘʚʠ, ʥʝʨʷʜʢʦ ï ʚʟʨʠʚʷʚʘʱʠ ʩʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʙʦʣʠʜʠ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʚʲʚ 

ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʠʪʝ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʶʣʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʥʘ 

ʜʚʘʪʘ ʧʦʪʦʢʘ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʦʙʱʦ ʦʢʦʣʦ 30 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɺ ʥʦʱʠʪʝ ʦʢʦʣʦ 

30 ʶʣʠ 2019 ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚʲʚ ʬʘʟʠ ʙʣʠʟʢʠ ʜʦ ʥʦʚʦʣʫʥʠʝ ʠ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʥʘ 

ʥʘʙʣʶʜʝʥʠʪ̫ʘ. ʇʦʪʦʢʲʪ ʘʣʬʘ-ʂʘʧʨʠʢʦʨʥʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ, 

ʦʪʜʝʣʝʥʠ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ 45P/HondaïMrkosïPajduġ§kov§, ʠʤʘʱʘ 

ʧʝʨʠʦʜ 5.25 ʛʦʜʠʥʠ. 

 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʤʘʢʩʠʤʫʤʲʪ ʥʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ï ʇʝʨʩʝʠʜʠ 

(PER) ʟʘ 2019 ʛ. ʱʝ ʩʝ ʩʣʫʯʠ ʚʲʚ ʚʨʝʤʝ ʙʣʠʟʢʦ ʜʦ ʧʲʣʥʦʣʫʥʠʝ. ʇʨʠ ʪʦʚʘ ʟʘ ʥʘ-

ʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʜʲʣʞʠʥʠ ʪʦʡ ʩʝ ʧʘʜʘ ʠ ʧʨʝʟ ʜʝʥʷ ï ʦʢʦʣʦ ʦʙʷʜ ʥʘ 13 ʘʚʛʫʩʪ. 

ʅʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ ʤʘʢʩʠʤʫʤʘ ʧʦʜʭʦʜʷʱʦ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʦʪ ɹʲʣʛʘʨʠʷ ʱʝ 

ʙʲʜʝ ʢʨʘʪʢʠʷ ʠʥʪʝʨʚʘʣ ʦʪ ʟʘʣʝʟʘ ʥʘ ʃʫʥʘʪʘ ʚ 04
h
 12

m
 ʟʘ ʉʦʬʠʷ ʜʦ ʨʘʟʚʠʜʝʣʷʚʘʥʝ. 

ʅʘ 13 ʘʚʛʫʩʪ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 06
h
 31

m
. ʇʦʪʦʢʲʪ ʇʝʨʩʝʠʜʠ ʝ ʘʢʪʠ-

ʚʝʥ ʦʪ 13 ʶʣʠ ʜʦ 26 ʘʚʛʫʩʪ, ʢʦʛʘʪʦ ɿʝʤʷʪʘ, ʦʙʠʢʘʣʷʡʢʠ ʧʦ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʦʢʦʣʦ 

ʉʣʲʥʮʝʪʦ, ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʦʙʣʘʮʠ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʢʦʤʝ-

ʪʘʪʘ 109P/Swift-Tuttle (ʉʫʠʬʪ-ʊʲʪʣ). ʊʦʚʘ ʝ ʜʲʣʛʦʧʝʨʠʦʜʠʯʥʘ ʢʦʤʝʪʘ, ʧʨʝʤʠʥʘ-

ʚʘʱʘ ʧʨʝʟ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ ʚʝʜʥʲʞ ʥʘ ʦʢʦʣʦ 130 ʛʦʜʠʥʠ. ʇʝʨʩʝʠʜʠ ʝ ʥʘʡ-

ʠʥʪʝʥʟʠʚʥʠʷʪ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʧʨʝʟ ʣʷʪʦʪʦ ï ʩ ʦʢʦʣʦ 110 ʙʲʨʟʠ ʙʝʣʠ ʤʝʪʝʦʨʘ ʟʘ 

ʯʘʩ ʚ ʩʚʦʷ ʤʘʢʩʠʤʫʤ. ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʩʝ ʩʣʫʯʚʘ ʚ ʫʜʦʙʥʦ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʚʨʝʤʝ ï 

ʧʨʝʟ ʚʩʝ ʦʱʝ ʪʦʧʣʠʪʝ ʣʝʪʥʠ ʥʦʱʠ, ʇʝʨʩʝʠʜʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʚʣʠʯʘ ʚʥʠʤʘʥʠʝʪʦ 

ʥʘ ʤʥʦʛʦ ʘʩʪʨʦʣʶʙʠʪʝʣʠ ʠ ʣʶʙʦʧʠʪʥʠ ʭʦʨʘ ʦʪ ʉʝʚʝʨʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʘ ɿʝʤʷʪʘ. 

ɽʬʝʢʪʘ ʟʘ ʥʘʙʣʶʜʘʪʝʣʠʪʝ ʝ ʦʱʝ ʧʦ-ʛʦʣʷʤ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʇʝʨʩʝʠʜʠ ʩʝ ʟʘʩʪʲʧʚʘ 

ʧʦ ʚʨʝʤʝ ʩ ʧʦʪʦʢʘ ʖʞʥʠ ʜʝʣʪʘ-ɸʢʚʘʨʠʜʠ ʠ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʣʝʪʥʠʪʝ ʥʦʱʠ ʧʨʝʟ 

ʶʣʠ ʠ ʘʚʛʫʩʪ ʩʘ ʤʥʦʛʦ ʙʦʛʘʪʠ ʥʘ ʤʝʪʝʦʨʠ.  

 

ɼʨʘʢʦʥʠʜʠ (DRA) ʩʘ ʘʢʪʠʚʥʠ ʦʪ 6 ʜʦ 10 ʦʢʪʦʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2019 ʛ. 

ʥʘ 9 ʦʢʪʦʤʚʨʠ ʦʢʦʣʦ 09
h
. ʊʲʡ ʢʘʪʦ ʟʘ ɹʲʣʛʘʨʠʷ ʤʘʢʩʠʤʫʤʲʪ ʩʝ ʧʘʜʘ ʧʨʝʟ ʜʝʥʷ, 

ʥʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ ʥʝʛʦ ʫʜʦʙʥʦ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʙʲʜʝ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʦʪ 

ʟʘʣʝʟʘ ʥʘ 80% ʧʲʣʥʘʪʘ ʃʫʥʘ ʚ 02
h
 52

m
 ʟʘ ʉʦʬʠʷ, ʜʦ ʨʘʟʚʠʜʝʣʷʚʘʥʝ. ʅʘ 9 ʦʢʪʦʤʚ-

ʨʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 07
h
 32

m
. ʇʦ ʧʨʠʥʮʠʧ ɼʨʘʢʦʥʠʜʠʪʝ ʩʘ ʙʘʚʥʠ 

ʯʝʨʚʝʥʠʢʘʚʠ ʤʝʪʝʦʨʠ ʩ ʯʝʩʪʦʪʘ ʩʘʤʦ ʥʢ̫ʦʣʢʦ ʟʘ ʯʘʩ. ʅʘ 10 ʩʝʧʪʝʤʚʨʠ 2018 ʛ. 

ʦʙʘʯʝ ʨʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʧʦʪʦʢʘ ï ʢʦʤʝʪʘʪʘ 21P/Giacobini-Zinner ʧʨʝʤʠʥʘ 

ʧʨʝʟ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ, ʢʦʝʪʦ  ʩʲʟʜʘʜʝ ʦʯʘʢʚʘʥʠʷ ʟʘ ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ɼʨʘʢʦʥʠ-

ʜʠ ʧʨʝʟ 2018 ʠ 2019 ʛ. ɺ ʥʦʱʪʘ ʥʘ 8 ʩʨʝʱʫ 9 ʦʢʪʦʤʚʨʠ 2018 ʛ. ʟʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ 
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ʯʠʩʣʦ ʥʘ ʧʦʪʦʢʘ ʙʝ ʦʧʨʝʜʝʣʝʥʦ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʤʝʪʝʦʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ 

(IMO) ʥʘ 122. 

 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʆʨʠʦʥʠʜʠ (ORI) ʱʝ ʩʝ ʩʣʫʯʠ ʩʲʱʦ ʧʨʠ 

ʧʦʯʪʠ ʧʲʣʥʘ ʃʫʥʘ ï ʚ ʥʦʱʪʘ ʥʘ 21 ʩʨʝʱʫ 22 ʦʢʪʦʤʚʨʠ, ʢʦʛʘʪʦ ʧʦ ʧʨʠʥʮʠʧ ʤʦʛʘʪ 

ʜʘ ʩʝ ʚʠʜʷʪ ʦʢʦʣʦ 15 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ 2 ʦʢʪʦʤʚʨʠ ʜʦ 7 

ʥʦʝʤʚʨʠ ʠ ʩʝ ʧʦʨʘʞʜʘ ʩʲʱʦ ʦʪ ʯʘʩʪʠʮʠ, ʦʪʜʝʣʠʣʠ ʩʝ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʍʘʣʝʝ-

ʚʘʪʘ ʢʦʤʝʪʘ. ɺʩʲʥɦʦʩʪ ʆʨʠʦʥʠʜʠ ʠ ʝʪʘ-ɸʢʚʘʨʠʜʠ ʩʝ ʧʦʨʘʞʜʘʪ ʦʪ ʤʝʪʝʦʨʥʠʪʝ 

ʨʦʝʚʝ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʧʦʪʦʢ, ʧʨʝʟ ʢʦʡʪʦ ɿʝʤʷʪʘ ʧʨʝʤʠʥʘʚʘ ʜʚʘ ʧʲʪʠ ʛʦʜʠʰʥʦ.  

 

ʃʝʦʥʠʜʠ (LEO) ʩʘ ʘʢʪʠʚʥʠ ʦʪ ʦʢʦʣʦ 6 ʜʦ 30 ʥʦʝʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʥʘ 17/18 

ʥʦʝʤʚʨʠ, ʢʦʛʘʪʦ ʧʦ ʧʨʠʥʮʠʧ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʦʢʦʣʦ 15 ʙʲʨʟʠ ʩʠʥʴʦ-

ʟʝʣʝʥʠʢʘʚʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʇʨʝʟ 2019 ʛ. ʦʙʘʯʝ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʃʫʥʘʪʘ ʱʝ 

ʙʲʜʝ ʩ 81% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ 

ʥʘ ʧʦʪʦʢʘ ʝ ʢʦʤʝʪʘʪʘ 55P/Tempel-Tuttle (ʊʝʤʧʲʣ-ʊʲʪʣ) ʩ ʧʝʨʠʦʜ ʦʢʦʣʦ 33 ʛʦʜʠ-

ʥʠ, ʧʨʝʟ ʢʘʢʲʚʪʦ ʃʝʦʥʠʜʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʢʘʪʦ ʤʝʪʝʦʨʥʠ ʜʲʞʜʦʚʝ. ʇʦʩʣʝʜʥʠʷʪ 

ʪʘʢʲʚ ʙʝ ʧʨʝʟ 2002 ʛ. ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ ʦʢʦʣʦ 3500 ʤʝʪʝʦʨʘ ʥʘ ʯʘʩ. 

 

ɻʝʤʠʥʠʜʠ (GEM) ʝ ʥʘʡ-ʠʥʪʝʥʟʠʚʥʠʷʪ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ 

ʟʠʤʘʪʘ. ʊʦʡ ʝ ʘʢʪʠʚʝʥ ʦʪ 4 ʜʦ 17 ʜʝʢʝʤʚʨʠ, ʢʦʛʘʪʦ ɿʝʤʷʪʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʤʝʪʝ-

ʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʘʩʪʝʨʦʠʜʘ 3200 ʌʘʝʪʦʥ. ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʧʦʪʦʢʘ ʟʘ 

2019 ʛ ʱʝ ʙʲʜʝ ʚ ʥʦʱʪʘ ʥʘ 14 ʩʨʝʱʫ 15 ʜʝʢʝʤʚʨʠ ʦʢʦʣʦ 21
h
, ʢʦʛʘʪʦ ʧʨʠʥʮʠʧʥʦ 

ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʦʢʦʣʦ 100 ï 120 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʧʨʝʟ ʩʲ-

ʱʘʪʘ ʥʦʱ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʧʦʯʪʠ ʧʲʣʥʘ ʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

 

ʋʨʩʠʜʠ (URS) ʝ ʧʦʩʣʝʜʥʠʷʪ ʟʘ ʛʦʜʠʥʘʪʘ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ. ʇʦʜʦʙʥʦ ʥʘ ʂʚʘʜ-

ʨʘʥʪʠʜʠ, ʪʦʡ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʷʩʥʠʪʝ ʠ ʤʨʘʟʦʚʠʪʠ ʟʠʤʥʠ ʥʦɦ ʠ. ɸʢʪʠʚʝʥ ʝ ʦʪ 

17 ʜʦ 26 ʜʝʢʝʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2019 ʛ. ʥʘ 23 ʜʝʢʝʤʚʨʠ ʦʢʦʣʦ 05
h
, ʢʦʛʘʪʦ ʤʦʛʘʪ 

ʜʘ ʩʝ ʚʠʜʷʪ ʦʢʦʣʦ 10 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʧʦʪʦʢʘ 

ʝ ʢʦʤʝʪʘʪʘ 8P/Tuttle. ʅʘ 23 ʜʝʢʝʤʚʨʠ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 04
h
 40

m
 ʩ 11% 

ʦʩʚʝʪʝʥ ʜʠʩʢ (ʠʟʪʲʥʷʚʘʱ ʩʲʨʧ ï ʩʪʘʨʘ ʃʫʥʘ) ʠ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʩʲʱʝʩʪʚʝʥʦ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʪʘ. ʅʘ ʩʲʱʘʪʘ ʜʘʪʘ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 07
h
 54

m
. 
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ɺʉɽʂʀɼʅɽɺʅʀ ʀ ɽɾɽɻʆɼʅʀ ɸʉʊʈʆʅʆʄʀʏɽʉʂʀ 

ʗɺʃɽʅʀʗ 

ɺʩʝʢʠ ʜʝʥ ʠ ʚʩʷʢʘ ʛʦʜʠʥʘ ʩʪʘʚʘʤʝ ʩʚʠʜʝʪʝʣʠ ʥʘ ʨʝʜʠʮʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʷʚ-

ʣʝʥʠʷ ʩʚʲʨʟʘʥʠ ʩʲʩ ʉʣʲʥʮʝʪʦ ʠ ʩ ʃʫʥʘʪʘ, ʩ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʜʝʥʷ ʠ ʥʦʱʪʘ, ʥʘ 

ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ ʠ ʩʣʲʥʮʝʩʪʦʝʥʠʷʪʘ. ʇʦʥʷʢʦʛʘ ʪʝ ʘʥʛʘʞʠʨʘʪ ʚʥʠʤʘʥʠʝʪʦ ʥʠ ʟʘ 

ʢʨʘʪʢʦ, ʥʦ ʟʘ ʧʦʚʝʯʝʪʦ ʦʪ ʥʘʩ ʪʦʚʘ ʩʘ ʦʙʠʯʘʡʥʠ ʠ ʜʦʨʠ ʪʨʠʚʠʘʣʥʠ ʩʲʙʠʪʠʷ, ʥʘʜ 

ʢʦʠʪʦ ʥʝ ʩʤʝ ʩʢʣʦʥʥʠ ʜʘ ʨʘʟʩʲʞʜʘʚʘʤʝ ʜʲʣʛʦ. ʀʤʘ ʦʙʘʯʝ ʠʥʪʝʨʝʩʥʠ ʜʝʬʠʥʠʮʠʠ 

ʟʘ ʪʝʟʠ ʷʚʣʝʥʠʷ, ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʝ ʥʝ ʩʘʤʦ ʚʲʧʨʦʩ ʥʘ ʣʶʙʦʧʠʪʩʪʚʦ, ʥʦ ʤʦ-

ʞʝ ʜʘ ʙʲʜʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʦ. 

 

 

ʀʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʥʘ ʃʫʥʘʪʘ. 

ʂʘʪʦ ʯʝ ʣʠ ʥʘʡ-ʨʷʜʢʦ ʩʝ ʟʘʤʠʩʣʷʤʝ ʪʦʯʥʦ ʚʲʨʭʫ ʪʝʟʠ ʚʩʝʢʠʜʥʝʚʥʠ ʷʚʣʝʥʠʷ, 

ʧʦʨʘʜʠ ʢʦʝʪʦ ʜʝʪʘʡʣʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ, ʩʘ ʤʘʣʢʦ ʧʦʧʫʣʷʨʥʠ. ʊʷʭʥʦʪʦ ʧʦʟʥʘʚʘʥʝ 

ʤʦʞʝ ʜʘ ʥʠ ʧʦʤʦʛʥʝ ʜʘ ʩʠ ʦʙʩ̫ʥʠʤ ʜʨʫʛʠ ʷʚʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʜʚʝʪʝ ʥʘʡ-ʷʨʢʠ 

ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ. ʀʟʛʨʝʚʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʩʪʲʧʚʘ ʚ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʥʘʙʣʶʜʘ-

ʪʝʣ, ʥʘʤʠʨʘʱ ʩʝ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʚʠʞʜʘ ʛʦʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ 

ʜʘ ʩʝ ʧʦʷʚʷʚʘ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʊʫʢ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʨʘʚʝʥ ʭʦʨʠʟʦʥʪ (ʤʘʪʝʤʘʪʠʯʝʩ-

ʢʠʷ). ɸʥʘʣʦʛʠʯʥʦ ʟʘʣʝʟʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʩʪʲʧʚʘ ʚ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʥʘʙʣʶʜʘʪʝ-

ʣʷʪ ʚʠʞʜʘ ʛʦʨʥʠʷ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʜʘ ʩʝ ʩʢʨʠʚʘ ʟʘʜ ʭʦʨʠʟʦʥʪʘ. ʇʨʠ 

ʠʟʯʠʩʣʝʥʠʷʪʘ ʥʘ ʤʦʤʝʥʪʠʪʝ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʠ ʣʫʥʥʠʪʝ ʠʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ ʩʝ ʚʟʝʤʘ 

ʧʨʝʜʚʠʜ ʝʬʝʢʪʘ ʦʪ ʘʪʤʦʩʬʝʨʥʘʪʘ ʨʝʬʨʘʢʮʠʷ. ɿʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʜʝʡʩʪʚʘ ʧʦʜʦʙ-

ʥʦ ʥʘ ʦʧʪʠʯʥʘ ʣʝʱʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʦʙʨʘʟʠʪʝ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ, ʚʠʜʠ-

ʤʠ ʜʦ ʩʘʤʠʷ ʭʦʨʠʟʦʥʪ, ʩʘ ʣʝʢʦ ʧʦʚʜʠʛʥʘʪʠ ʩ ʦʢʦʣʦ 34ǋ. ʊʦʟʠ ʝʬʝʢʪ ʩʝ ʧʨʦʤʝʥʷ 

ʩʣʘʙʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʘʪʤʦʩʬʝʨʥʦʪʦ ʥʘʣʷʛʘʥʝ. ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ 

ʜʫʤʠ, ʚ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʛʦʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʝ ʩʢʨʠʝ ʧʨʠ ʟʘʣʝʟ, 

ʛʝʦʤʝʪʨʠʯʥʦ ʪʦʡ ʩʝ ʥʘʤʠʨʘ ʚʝʯʝ ʥʘ ʦʢʦʣʦ 34ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʉʲʱʝʩʪʚʫʚʘ ʘʥʘʣʦ-

ʛʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʩʧʦʨʝʜ ʢʦʝʪʦ ʧʨʠ ʠʟʛʨʝʚ ʠʣʠ ʟʘʣʝʟ ʉʣʲʥʮʝʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘ 

ʟʝʥʠʪʥʦ ʦʪʩʪʦʷʥʠʝ 90.8333Á (90Á 50ǋ), ʢʦʝʪʦ ʯʠʩʣʦ ʝ ʩʫʤʘ ʦʪ ʲʛʲʣʘ ʤʝʞʜʫ ʟʝʥʠʪʘ 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ (90Á), ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ 34ǋ ʘʪʤʦʩʬʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʠ 

ʦʪ ʲʛʣʦʚʠʷ ʨʘʜʠʫʩ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ï ʦʢʦʣʦ 16ǋ. ʊʝʟʠ ʜʝʬʠʥʠʮʠʠ ʚʘʞʘʪ ʠ ʟʘ 

ʣʫʥʥʠʪʝ ʠʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ, ʩ ʫʪʦʯʥʝʥʠʝʪʦ, ʯʝ ʟʘ ʪʘʢʠʚʘ ʩʝ ʩʯʠʪʘʪ ʤʦʤʝʥʪʠʪʝ ʥʘ 

ʧʦʷʚʘʪʘ (ʨʝʩʧ. ʥʘ ʩʢʨʠʚʘʥʝʪʦ) ʥʘ ʬʠʟʠʯʝʩʢʠ ʛʦʨʥʠʷ ʢʨʘʡ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ, ʥʝʟʘ-

ʚʠʩʠʤʦ ʚ ʢʘʢʚʘ ʬʘʟʘ ʝ ʃʫʥʘʪʘ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʣʦʢʘʣʥʠʷʪ ʭʦʨʠʟʦʥʪ ʟʘ ʥʘʙʣʜʁʘʪʝʣʷ ʥʘʡ-ʯʝʩʪʦ 

ʝ ʧʦ-ʚʠʩʦʢ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ, ʧʦʨʘʜʠ ʥʝʨʘʚʥʦʩʪʠ ʥʘ ʪʝʨʝʥʘ (ʧʣʘʥʠʥʠ, ʭʲʣʤʦʚʝ) 

ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʩʛʨʘʜʠ ʠ ʜʨʫʛʠ ʦʙʝʢʪʠ ʧʦ ʭʦʨʠʟʦʥʪʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʚʠʜʠʤʦ 
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ʟʘʢʲʩʥʝʥʠʝ ʥʘ ʠʟʛʨʝʚʠʪʝ ʠ ʜʦ ʧʦʜʨʘʥʷʚʘʥʝ ʥʘ ʟʘʣʝʟʠʪʝ ʩʧʨʷʤʦ ʧʦʩʦʯʝʥʠʪʝ ʚ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʢʘʣʝʥʜʘʨʠ ʤʦʤʝʥʪʠ. ʅʝ ʙʠʚʘ ʜʘ ʩʝ ʟʘʙʨʘʚʷ ʩʲʱʦ ʢʦʨʝʢʮʠʷʪʘ 

ʥʘ ʤʦʤʝʥʪʠʪʝ ʥʘ ʠʟʛʨʝʚʠʪʝ ʠ ʟʘʣʝʟʠʪʝ ʩʧʦʨʝʜ ʛʝʦʛʨʘʬʩʢʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʥʘʙ-

ʣʶʜʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ ʥʘ 22 ʩʝʧʪʝʤʚʨʠ 2019 ʛ. ʠʟʛʨʝʚʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʟʘ ʉʦʬʠʷ ʱʝ 

ʥʘʩʪʲʧʠ ʚ 07
h
 13

m
, ʥʦ ʟʘ ɺʘʨʥʘ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʠʟʛʨʝʚʲʪ ʱʝ ʙʲʜʝ ʩ 18 ʤʠʥʫʪʠ ʧʦ-

ʨʘʥʦ ï ʚ 06
h
 55

m
. 

 

 
ʇʦʨʘʜʠ ʝʬʝʢʪʘ ʦʪ ʘʪʤʦʩʬʝʨʥʘʪʘ ʨʝʬʨʘʢʮʠʷ, ʚ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʚʠʞʜʘʤʝ ʛʦʨʥʠʷʪ ʢʨʘʡ ʥʘ 
ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ (ʧʫʥʢʪʠʨʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ) ʜʘ ʩʝ ʩʢʨʠʚʘ ʧʨʠ ʟʘʣʝʟ, ʛʝʦʤʝʪʨʠʯʥʦ ʪʦʡ ʚʝʯʝ ʝ ʥʘ 
ʦʢʦʣʦ 34ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʊʲʡ ʢʘʪʦ ʲʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʝ ʦʢʦʣʦ 16ǋ, ʚ ʩʲʱʠʷ ʤʦʤʝʥʪ 
ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʝ ʥʘʤʠʨʘ ʛʝʦʤʝʪʨʠʯʥʦ ʥʘ ʦʢʦʣʦ 50ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ɺʠʜʠʤʠʷʪ 
ʜʠʘʤʝʪʲʨ ʥʘ ʉʣʲʥʮʝʪʦ ʩʝ ʧʨʦʤʝʥʷ ʩʣʘʙʦ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ï ʦʪ 32.5ǋ ʧʨʠ ʧʝʨʠʭʝʣʠʷ ʥʘ ɿʝʤʷʪʘ 
ʦʢʦʣʦ 3 ʷʥʫʘʨʠ, ʜʦ 31.5ǋ ʧʨʠ ʘʬʝʣʠʷ ʦʢʦʣʦ 5 ʶʣʠ. ʀʟʯʠʩʣʝʥʠʪʝ ʤʦʤʝʥʪʠ ʥʘ ʠʟʛʨʝʚʠʪʝ ʠ ʟʘʣʝ-

ʟʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʜʘʚʘʪ ʟʘʢʨʲʛʣʝʥʠ ʜʦ ʤʠʥʫʪʘ, ʥʦ ʥʷʢʦʠ ʧʦ-ʜʦʙʨʠ ʢʦʤʧʶʪʲʨʥʠ ʧʣʘʥʝʪʘʨʠʫ-
ʤʠ ʜʘʚʘʪ ʨʝʟʫʣʪʘʪ ʩ ʪʦʯʥʦʩʪ ʜʦ ʦʢʦʣʦ 4 ʩʝʢʫʥʜʠ 
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ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʚʠʜʠʤʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʉʣʲʥʮʝʪʦ, ʪʦʟʠ ʥʘ ʃʫʥʘʪʘ ʩʝ ʠʟʤʝʥʷ ʚ ʧʦ-ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ 
ï ʦʪ ʦʢʦʣʦ 34ǋ ʧʨʠ ʃʫʥʘ ʚ ʧʝʨʠʛʝʡ, ʜʦ ʦʢʦʣʦ 29.2ǋ ʧʨʠ ʃʫʥʘ ʚ ʘʧʦʛʝʡ. ɿʘʪʦʚʘ ʢʦʛʘʪʦ ʧʨʠ ʠʟʛʨʝʚ 
ʠʣʠ ʟʘʣʝʟ ʛʦʨʥʠʷʪ ʢʨʘʡ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʝ ʛʝʦʤʝʪʨʠʯʥʦ ʥʘ 34ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ, ʥʝʚʠʥʘʛʠ ʮʝʥʪʲ-
ʨʲʪ ʤʫ ʝ ʩʲʩ 16ǋ ʧʦ-ʥʠʩʢʦ ï ʢʘʢʪʦ ʧʨʠ ʉʣʲʥʮʝʪʦ. ɺ ʜʘʜʝʥʠʷʪ ʧʨʠʤʝʨ ʃʫʥʘʪʘ ʠʤʘ ʚʠʜʠʤ ʜʠʘ-

ʤʝʪʲʨ 30ǋ (ʙʣʠʟʦ ʝ ʜʦ ʘʧʦʛʝʷ ʩʠ ʥʘ 7 ʥʦʝʤʚʨʠ 2019 ʛ.) ʠ ʚ ʤʦʤʝʥʪʘ ʥʘ ʥʝʡʥʠʷ ʟʘʣʝʟ ʮʝʥʪʲʨʲʪ ʥʘ 
ʣʫʥʥʠʷ ʜʠʩʢ ʩʝ ʥʘʤʠʨʘ ʛʝʦʤʝʪʨʠʯʥʦ ʥʘ ʦʢʦʣʦ 49ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʃʫʥʘʪʘ ʝ ʚʲʚ ʬʘʟʘ ʤʘʣʢʦ 
ʧʨʝʜʠ ʧʲʨʚʘ ʯʝʪʚʲʨʪ, ʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʟʘ ʤʦʤʝʥʪ ʥʘ ʟʘʣʝʟʘ ʩʝ ʩʯʠʪʘ ʪʦʟʠ, ʚ ʢʦʡʪʦ ʦʩʪʘ-
ʚʘʱʠʷʪ ʚ ʩʷʥʢʘ ʛʦʨʝʥ ʢʨʘʡ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʝ ʥʘ 34ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ 

 

 

ʅʘʠʩʪʠʥʘ ʣʠ ʜʝʥʷʪ ʠ ʥʦʱʪʘ ʩʘ ʩ ʝʜʥʘʢʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʚ ʜʘ-

ʪʠʪʝ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ? 

ɼʘ ʩʝ ʦʪʛʦʚʦʨʠ ʥʘ ʪʦʟʠ ʚʲʧʨʦʩ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʥʝʦʯʘʢʚʘʥʦ ʪʨʫʜʥʦ ʘʢʦ ʥʝ 

ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʧʦʜʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ ʟʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʪʝʟʠ ʷʚʣʝʥʠʷ ï ʬʠʛʫʨʠ 

ʠʣʠ ʩʢʠʮʠ. ɺ ʜʘʪʘʪʘ ʥʘ ʧʨʦʣʝʪʥʦʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ï ʦʢʦʣʦ 20 ʤʘʨʪ ʉʣʲʥʮʝʪʦ 

ʧʨʝʩʠʯʘ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʚ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʚ ʩʲʟʚʝʟʜʠʝʪʦ 

ʈʠʙʠ. ʇʨʠ ʝʩʝʥʥʦʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ï ʦʢʦʣʦ 22 ʩʝʧʪʝʤʚʨʠ ʉʣʲʥʮʝʪʦ ʦʪʥʦʚʦ ʧʨʝ-

ʩʠʯʘ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʥʦ ʚʝʯʝ ʚ ʝʩʝʥʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ Ὠ (ʠʣʠ ɋ, ʧʦ-

ʥʷʢʦʛʘ ʦʪʙʝʣʷʟʚʘʥʘ ʠ ʢʘʪʦ ɔǋ) ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɼʝʚʘ. ʂʦʛʘʪʦ ʉʣʲʥʮʝʪʦ ʝ ʥʘ 

ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʣʦʛʠʯʥʦ ʜʝʥʷʪ ʠ ʥʦʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩ ʤʘʢʩʠʤʘʣʥʦ ʙʣʠʟʢʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ, ʥʦ ʥʠʝ ʨʘʟʛʣʝʜʘʭʤʝ ʝʬʝʢʪʘ ʦʪ ʘʪʤʦʩʬʝʨʥʘʪʘ ʨʝʬʨʘʢʮʠʷ, ʢʘʢʪʦ 
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ʠ ʜʝʬʠʥʠʮʠʠʪʝ ʟʘ ʠʟʛʨʝʚ ʠ ʟʘʣʝʟ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʪʦʯʥʦ ʚ ʪʷʭ ʩʝ ʢʨʠʷʪ ʧʨʠʯʠʥʠʪʝ, 

ʧʨʦʤʝʥʷʱʠ ʦʯʘʢʚʘʥʘʪʘ ʢʘʨʪʠʥʘ. ɸʢʦ ʥʷʤʘh ʝ ʘʪʤʦʩʬʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʠ ʘʢʦ ʟʘ 

ʠʟʛʨʝʚ ʠ ʟʘʣʝʟ ʥʘ ʉʣʲʥʮʝʪʦ ʩʝ ʩʯʠʪʘʭʘ ʤʦʤʝʥʪʠʪʝ ʥʘ ʧʦʷʚʘʪʘ (ʨʝʩʧ. ʩʢʨʠʚʘʥʝʪʦ) 

ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʥʝʛʦʚʠʷ ʜʠʩʢ ʥʘ ʭʦʨʠʟʦʥʪʘ, ʪʦʛʘʚʘ ʜʝʡʩʪʚʠʪʝʣʥʦ ʧʨʠ ʨʘʚʥʦʜʝʥʩʪ-

ʚʠʝ ʜʝʥʷʪ ʠ ʥʦʱʪʘ ʱʷʭʘ ʜʘ ʠʤʘʪ ʤʥʦʛʦ ʙʣʠʟʢʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ. ʅʦ ʚʠʜʠʤʦ ʟʘ 

ʥʘʩ ʠʟʛʨʝʚʠʪʝ ʠ ʟʘʣʝʟʠʪʝ ʥʘʩʪʲʧʚʘʪ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʝ ʛʝʦ-

ʤʝʪʨʠʯʥʦ ʥʘ ʦʢʦʣʦ 50ǋ ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʇʨʠ ʟʘʣʝʟ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʜʘʪʠʪʝ ʦʢʦʣʦ 

ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ, ʥʫʞʥʦʪʦ ʚʨʝʤʝ ʟʘ ʜʘ ʩʣʝʟʝ ʮʝʥʪʲʨʲʪ ʥʘ ʥʝʛʦʚʠʷ ʜʠʩʢ ʦʪ ʩʘʤʠʷ 

ʭʦʨʠʟʦʥʪ ʛʝʦʤʝʪʨʠʯʥʦ, ʜʦ ʩʧʦʤʝʥʘʪʠʪʝ 50ǋ ʧʦ-ʥʠʩʢʦ, ʝ ʙʣʠʟʦ 4.5 ʤʠʥʫʪʠ ʟʘ ʥʘ-

ʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ. ʊʘʢʘ ʧʨʠ ʠʟʛʨʝʚʘ ʩʫʪʨʠʥ ʠ ʧʨʠ ʟʘʣʝʟʘ ʚʝʯʝʨ ʢʲʤ ʧʨʦ-

ʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʝʥʷ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 4.5 ʤʠʥʫʪʠ ʠ ʟʘʪʦʚʘ ʦʙʱʘʪʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʜʝʥʷ ʧʨʠ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ʝ ʦʢʦʣʦ 12 ʯʘʩʘ ʠ 9 ʤʠʥʫʪʠ, ʪ.ʝ. 

ʧʦʚʝʯʝ ʦʪ ʦʯʘʢʚʘʥʠʪʝ ʪʦʯʥʦ 12 ʯʘʩʘ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʜʥʠʪʝ ʦʢʦʣʦ ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ ʧʨʝʟ 2019 ʛ. ʟʘ ʉʦʬʠʷ. ɺʠʞʜʘ ʩʝ, ʯʝ ʥʘ 
ʜʘʪʠʪʝ ʥʘ ʨʘʚʥʦʜʝʥʩʪʚʠʷʪʘ (ʦʪʙʝʣʷʟʘʥʠ ʩ ʜʚʝ ʟʚʝʟʜʠʯʢʠ) ʜʝʥʷʪ ʪʨʘʝ ʦʢʦʣʦ 12 ʯʘʩʘ ʠ 8 ʤʠʥʫʪʠ, 
ʪ.ʝ. ʥʘʜ ʦʯʘʢʚʘʥʠʪʝ ʪʦʯʥʦ 12 ʯʘʩʘ. ʈʝʘʣʥʦ ʜʝʥʷʪ ʠ ʥʦʱʪʘ ʩʘ ʩ ʤʘʢʩʠʤʘʣʥʦ ʙʣʠʟʢʘ ʧʨʦʜʲʣʞʠ-
ʪʝʣʥʦʩʪ ʥʘ ʜʘʪʠʪʝ ʦʪʙʝʣʷʟʘʥʠ ʩ ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ, ʪ.ʝ. 4 ʜʥʠ ʧʨʝʜʠ ʧʨʦʣʝʪʥʦʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ʠ 
ʧʘʢ ʪʦʣʢʦʚʘ ʩʣʝʜ ʝʩʝʥʥʦʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ. ʇʦ ʜʘʥʥʠ ʦʪ ʢʦʤʧʶʪʲʨʥʠʷ ʧʣʘʥʝʪʘʨʠʫʤ Cartes du 

Ciel (Sky Charts) v. 4.0 
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ʊʘʡʥʩʪʚʝʥʠʷʪ ʧʦʣʫʤʨʘʢ. 

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. ɼʦʪʦʛʘʚʘ ʧʨʠ ʷʩʥʦ ʥʝʙʝ ʠ ʥʘ 

ʦʪʢʨʠʪʦ, ʯʦʚʝʢ ʩ ʥʦʨʤʘʣʥʦ ʟʨʝʥʠʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʙʝʟ ʥʫʞʜʘ ʦʪ ʠʟʢʫʩʪʚʝʥʦ ʦʩ-

ʚʝʪʣʝʥʠʝ. ʂʲʤ ʢʨʘʷ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ ʧʦʣʫʤʨʘʢ ʧʨʘʚʠʣʥʦʪʦ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʮʚʝʪʦ-

ʚʝʪʝ 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. 
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ʆʧʪʠʯʥʠ ʝʬʝʢʪʠ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʠʟʛʨʝʚ ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʜ ʤʦʨʩʢʠ ʭʦʨʠʟʦʥʪ ʧʨʠ ʷʩʥʦ ʚʨʝʤʝ. 

ɻʦʨʥʠʷʪ ʢʨʘʡ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʝ ʦʩʝʟʘʝʤʦ ʧʦ-ʷʨʲʢ ʟʘʨʘʜʠ ʧʦ-ʤʘʣʢʘʪʘ ʚʲʟʜʫʰʥʘ ʤʘʩʘ, ʧʨʝʟ 
ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ ʩʚʝʪʣʠʥʘʪʘ ʦʪ ʥʝʛʦ ʠ ʧʦʨʘʜʠ ʦʩʪʘʚʘʱʠʪʝ ʧʦ-ʥʠʩʢʦ ʠʟʧʘʨʝʥʠʷ. ɺʲʟʜʫʥhʠ̫ʪ 
ʩʣʦʡ, ʥʘʤʠʨʘʱ ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʥʘʜ ʚʦʜʘʪʘ ʝ ʩ ʨʘʟʣʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʣʲʪʥʦʩʪ ʦʪ ʚʲʟʜʫʭʘ 
ʧʦ-ʚʠʩʦʢʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʢʦʩʦ ʧʦʧʘʜʘʱʘʪʘ ʩʚʝʪʣʠʥʘ ʩʝ ʦʪʨʘʟʷʚʘ ʚ ʥʝʛʦ ʠ ʧʦʨʘʞʜʘ ʝʬʝʢʪ, ʧʦʜʦ-
ʙʝʥ ʥʘ ʤʠʨʘʞʠʪʝ ï ʧʦʜ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʝ ʦʙʨʘʟʫʚʘ ʦʪʨʘʞʝʥʠʝ ʢʘʪʦ Ăʧʦʩʪʘʚʢʘñ, ʦʪ ʢʦʷʪʦ 
ʉʣʲʥʮʝʪʦ ʩʝ Ăʦʪʢʲʩʚʘñ ʧʦ-ʢʲʩʥʦ ʧʨʠ ʠʟʜʠʛʘʥʝʪʦ ʩʠ. ʊʦʛʘʚʘ Ăʧʦʩʪʘʚʢʘʪʘñ ʠʟʯʝʟʚʘ, ʘ ʩʣʲʥʯʝʚʠʷ 

ʜʠʩʢ ʠʟʛʣʝʞʜʘ ʣʝʢʦ ʩʧʣʝʩʥʘʪ ʦʪʜʦʣʫ ʧʦʨʘʜʠ ʘʪʤʦʩʬʝʨʥʘʪʘ ʨʝʬʨʘʢʮʠʷ (ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʢʘʜʲ-
ʨʘ). Ăʉʣʲʥʯʝʚʘʪʘ ʧʲʪʝʢʘñ ʚʲʨʭʫ ʨʘʟʚʲʣʥʫʚʘʥʘʪʘ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʧʦʷʚʷʚʘ ʝʜʚʘ ʩʣʝʜ ʢʘʪʦ 
ʜʥʝʚʥʦʪʦ ʥʠ ʩʚʝʪʠʣʦ ʩʝ ʠʟʜʠʛʥʝ ʥʘ ʠʟʚʝʩʪʥʘ ʚʠʩʦʯʠʥʘ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ɼʦ ʪʦʛʘʚʘ ʧʦʨʘʜʠ ʢʦʩʦ-
ʪʦ ʦʩʚʝʪʣʝʥʠʝ ʚʲʣʥʠʪʝ ʩʝ ʟʘʩʝʥʯʚʘʪ ʝʜʥʘ-ʜʨʫʛʘ ʠ ʤʦʨʝʪʦ ʥʝ ʠʟʛʣʝʞʜʘ ʧʦ-ʦʩʚʝʪʝʥʦ ʚ ʧʦʩʦʢʘ 
ʢʲʤ ʉʣʲʥʮʝʪʦ. ʉʥʠʤʢʠ: ʘʚʪʦʨʲʪ 

 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ʟʘʚ̡ʨʰʚʘ 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, 






































































































