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ʅʘʮʠʦʥʘʣʝʥ ʢʨʲʛ ʥʘ ʦʣʠʤʧʠʘʜʘʪʘ ʧʦ ʘʩʪʨʦʥʦʤʠʷ 

27 ʶʥʠ 2020 ʛ. 

ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ VII -VIɯI  ʢʣʘʩ ï ʨʝʰʝʥʠʷ 

 

1 ʟʘʜʘʯʘ. ʉʣʲʥʮʝ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʉʣʝʜ 15 ʛʦʜʠʥʠ ʧʣʘʥʠʨʘʥʝ ʠ 5 ʥʝʫʩʧʝʰʥʠ ʦʧʠʪʘ ʚ                           

5 ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ, ʥʘ 21 ʜʝʢʝʤʚʨʠ 2005 ʛʦʜʠʥʘ ʣʶʙʠʪʝʣʷʪ ʘʩʪʨʦʥʦʤ ɻʠʡʦʤ ɼʘʨʛʦ ʥʘʡ-ʧʦʩʣʝ 

ʫʩʧʷʚʘ ʜʘ ʥʘʧʨʘʚʠ ʩʝʨʠʷ ʩʥʠʤʢʠ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʥʦ ʧʲʣʥʦ ʜʝʥʦʥʦʱʠʝ ʦʪ 

ʥʦʚʦʦʪʢʨʠʪʘʪʘ ʬʨʝʥʩʢʦ-ʠʪʘʣʠʘʥʩʢʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʙʘʟʘ Ăʂʦʥʢʦʨʜʠʷñ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʚʠʩʦʢʦ ʠ 

ʨʘʚʥʦ ʧʣʘʪʦ ʚ ɸʥʪʘʨʢʪʠʜʘ. ʉʥʠʤʢʠʪʝ ʩʘ ʥʘʩʣʦʞʝʥʠ ʚʲʨʭʫ 360 ʛʨʘʜʫʩʦʚʘ ʧʘʥʦʨʘʤʘ, ʥʘʧʨʘʚʝʥʘ ʚ 

ʨʘʡʦʥʘ ʥʘ ʩʪʘʥʮʠʷʪʘ, ʥʘ ʪʦʯʥʠʪʝ ʤʝʩʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʝ ʥʘʤʠʨʘʣʦ ʉʣʲʥʮʝʪʦ, ʢʦʛʘʪʦ ʝ ʙʠʣʦ ʩʥʠʤʘʥʦ.  

 

 
 

 ɺ ʧʨʠʣʦʞʝʥʠʷʪʘ ʱʝ ʥʘʤʝʨʠʪʝ ʜʚʘ ʫʚʝʣʠʯʝʥʠ ʯʝʨʥʦ-ʙʝʣʠ ʚʘʨʠʘʥʪʘ ʥʘ ʩʥʠʤʢʘʪʘ ï ʧʦʟʠʪʠʚ 

ʠ ʥʝʛʘʪʠʚ. ʈʘʙʦʪʝʪʝ ʚʲʨʭʫ ʧʦ-ʫʜʦʙʥʘʪʘ ʟʘ ʚʘʩ ʩʥʠʤʢʘ ï ʧʦ ʠʟʙʦʨ.   

¶ ɸ) ʅʘʯʝʨʪʘʡʪʝ ʩ ʤʦʣʠʚ ʜʝʥʦʥʦʱʥʠʷ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʚʲʨʭʫ ʝʜʥʘ ʦʪ ʜʚʝʪʝ ʩʥʠʤʢʠ. 
ʆʟʥʘʯʝʪʝ ʩʲʩ ʩʪʨʝʣʢʘ ʧʦʩʦʢʘʪʘ, ʚ ʢʦʷʪʦ ʉʣʲʥʮʝʪʦ ʝ ʦʧʠʩʘʣʦ ʪʦʟʠ ʧʲʪ ʧʦ ʥʝʙʝʪʦ. ʆʪʙʝʣʝʞʝʪʝ ʚ ʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʝ ʙʠʣʦ ʉʣʲʥʮʝʪʦ ʚ 12 ʯ. ʠ ʚ ʢʦʝ ʧʦʣʦʞʝʥʠʝ ʝ ʙʠʣʦ ʪʦ ʚ 0 ʯ. ʧʦ ʤʝʩʪʥʦ ʚʨʝʤʝ.  

ʅʘ ʩʥʠʤʢʘʪʘ ʜʝʥʦʥʦʱʥʠʷʪ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʠʟʛʣʝʞʜʘ ʚʲʣʥʦʦʙʨʘʟʝʥ ʧʦʨʘʜʠ ʧʨʦʝʢʮʠʷʪʘ, ʚ 

ʢʦʷʪʦ ʝ ʠʟʦʙʨʘʟʝʥ. ʀʤʘʡʪʝ ʧʨʝʜʚʠʜ, ʯʝ ʩʘʤʦʪʦ ʉʣʲʥʮʝ ʥʝ ʩʝ ʚʠʞʜʘ. ʉʚʝʪʣʦʪʦ ʧʝʪʥʦ ʩ ʣʲʯʠ ʝ ʷʨʢʘʪʘ 

ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. ʀʟʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʩʘʤʦʪʦ ʉʣʲʥʮʝ ʝ ʤʥʦʛʦ ʤʘʣʢʦ ʠ ʩʝ ʥʘʤʠʨʘ 

ʚ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʣʲʯʠʪʝ ʥʘ ʚʩʷʢʦ ʦʪ ʢʨʲʛʣʠʪʝ ʩʚʝʪʣʠ ʧʝʪʥʘ, ʢʦʠʪʦ ʩʝ ʚʠʞʜʘʪ ʥʘ ʩʥʠʤʢʘʪʘ.  

¶ ɹ) ʇʨʝʟ ʢʘʢʲʚ ʠʥʪʝʨʚʘʣ ʦʪ ʚʨʝʤʝ ʩʘ ʧʦʣʫʯʘʚʘʥʠ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 
ʉʣʲʥʮʝʪʦ? ʅʘ ʢʦʣʢʦ ʛʨʘʜʫʩʘ ʩʝ ʥʘʤʠʨʘʪ ʪʝ ʝʜʥʦ ʦʪ ʜʨʫʛʦ? ʆʧʨʝʜʝʣʝʪʝ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʙʘʟʘ Ăʂʦʥʢʦʨʜʠʷñ. ʆʙʷʩʥʝʪʝ ʠʟʧʦʣʟʚʘʥʠʷ ʦʪ ʚʘʩ ʤʝʪʦʜ. ʅʘʢʣʦʥʲʪ ʥʘ ʟʝʤʥʠʷ 

ʝʢʚʘʪʦʨ ʢʲʤ ʦʨʙʠʪʘʣʥʘʪʘ ʨʘʚʥʠʥʘ ʥʘ ɿʝʤʷʪʘ (ʝʢʣʠʧʪʠʢʘʪʘ) ʝ 23.5.̄ 

 

ʈʝʰʝʥʠʝ: 

ʆʯʝʨʪʘʚʘʤʝ ʚʠʜʠʤʠʷ ʜʝʥʦʥʦʱʝʥ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʩ ʧʣʘʚʥʘ ʣʠʥʠʷ ʧʨʝʟ ʮʝʥʪʨʦʚʝʪʝ ʥʘ 

ʩʣʲʥʯʝʚʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʣʲʥʮʝʪʦ ʩʝ ʠʟʜʠʛʘ ʥʘʡ-ʚʠʩʦʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʧʦ ʧʣʘʜʥʝ, ʠʣʠ ʚ 12 ʯʘʩʘ 

ʧʦ ʤʝʩʪʥʦ ʩʣʲʥʯʝʚʦ ʚʨʝʤʝ. ʆʪ ʦʯʝʨʪʘʥʠʷ ʦʪ ʥʘʩ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ ʩʝ ʚʠʞʜʘ, ʯʝ ʪʦʯʥʦ ʚ 12 ʯʘʩʘ 

ʬʦʪʦʛʨʘʬʲʪ ʥʝ ʛʦ ʝ ʟʘʩʥʝʣ, ʥʦ ʤʦʞʝʤ ʜʘ ʦʪʙʝʣʝʞʠʤ ʪʦʯʢʘʪʘ, ʢʲʜʝʪʦ ʝ ʙʠʣ ʮʝʥʪʲʨʲʪ ʥʘ ʉʣʲʥʮʝʪʦ 

ʥ ʪʦʟʠ ʤʦʤʝʥʪ. ɺ 0 ʯʘʩʘ ʧʦ ʤʝʩʪʥʦ ʩʣʲʥʯʝʚʦ ʚʨʝʤʝ, ʠʣʠ ʚ ʧʦʣʫʥʦʱ, ʉʣʲʥʮʝʪʦ ʝ ʙʠʣʦ ʥʘʡ-ʥʠʩʢʦ 

ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʆʪʙʝʣʷʟʚʘʤʝ ʠ ʪʦʚʘ ʧʣʦʞʝʥʠʝ ʧʦ ʣʠʥʠʷʪʘ ʥʘ ʚʠʜʠʤʠʷ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ.  

ɺʠʜʠʤʦʪʦ ʜʝʥʦʥʦʱʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʥʝʙʝʪʦ ʩʪʘʚʘ ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ. ɺ 

ʩʝʚʝʨʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʠʝ ʩʤʝ ʩʚʠʢʥʘʣʠ ʜʘ ʛʦ ʥʘʙʣʶʜʘʚʘʤʝ ʦʪʣʷʚʦ ʥʘʜʷʩʥʦ, ʟʘʱʦʪʦ ʉʣʲʥʮʝʪʦ 

ʢʫʣʤʠʥʠʨʘ ʥʘ ʶʛ. ʅʦ ʚ ʶʞʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʉʣʲʥʮʝʪʦ ʜʦʩʪʠʛʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʩʠ ʪʦʯʢʘ ʥʘʜ ʭʦʨʠʟʦʥʪʘ 

ʧʦ ʧʣʘʜʥʝ ʚ ʧʦʩʦʢʘ ʩʝʚʝʨ ʠ ʢʦʛʘʪʦ ʥʠʝ ʛʦ ʥʘʙʣʶʜʘʚʘʤʝ, ʦʙʨʲʱʘʡʢʠ ʩʝ ʩ ʣʠʮʝ ʢʲʤ ʩʝʚʝʨ, ʥʝʛʦʚʦʪʦ 

ʚʠʜʠʤʦ ʜʝʥʦʥʦʱʥʦ ʜʚʠʞʝʥʠʝ ʧʦ ʥʝʙʝʪʦ ʱʝ ʙʲʜʝ ʦʪʜʷʩʥʦ ʥʘʣʷʚʦ. ʆʪʙʝʣʷʟʚʘʤʝ ʪʘʟʠ ʧʦʩʦʢʘ ʥʘ 

ʩʥʠʤʢʘʪʘ. 



 
 

 ʅʘ ʩʥʠʤʢʘʪʘ ʤʦʞʝʤ ʜʘ ʧʨʝʙʨʦʠʤ 23 ʮʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʜʚʝ ʧʦʣʦʚʠʥʢʠ ʚ 

ʜʚʘʪʘ ʢʨʘʷ. ʊʲʡ ʢʘʪʦ ʩʥʠʤʢʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ 360-ʛʨʘʜʫʩʦʚʘ ʧʘʥʦʨʘʤʘ, ʤʦʞʝʤ ʜʘ ʟʘʢʣʶʯʠʤ, ʯʝ ʥʘ 

ʥʝʷ ʩʘ ʠʟʦʙʨʘʟʝʥʠ 24 ʧʦʣʦʞʝʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ, ʬʦʪʦʛʨʘʬʠʨʘʥʠ ʦʯʝʚʠʜʥʦ ʧʨʝʟ ʠʥʪʝʨʚʘʣ ʦʪ 1 ʯʘʩ. 

ʒʛʣʦʚʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʝ ʩʲʩʝʜʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ ʱʝ ʙʲʜʝ 360 ̄/ 24 = 15̄. ʊʦʚʘ 

ʤʦʞʝ ʜʘ ʥʠ ʧʦʩʣʫʞʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʲʛʣʦʚʠʷ ʤʘʱʘʙ ʥʘ ʩʥʠʤʢʘʪʘ. (ʈʘʟʙʠʨʘ ʩʝ, ʪʫʢ ʥʝ ʦʪʯʠʪʘʤʝ 

ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʠʣʠ ʪʦʚʘ, ʯʝ ʉʣʲʥʮʝʪʦ ʧʨʠ ʜʝʥʦʥʦʱʥʦʪʦ 

ʩʠ ʜʚʠʞʝʥʠʝ, ʚ ʨʘʟʛʣʝʞʜʘʥʠʷ ʩʣʫʯʘʡ, ʥʝ ʩʝ ʜʚʠʞʠ ʧʦ ʛʦʣʷʤ ʢʨʲʛ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʮʝʥʢʘʪʘ ʟʘ 

ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʙʘʟʘʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʜʦʩʪʘʪʲʯʥʦ ʨʝʘʣʠʩʪʠʯʥʘ.) 

ʀʟʙʠʨʘʤʝ ʜʚʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ, ʦʟʥʘʯʝʥʠ ʥʘ ʩʥʠʤʢʘʪʘ ʩ ɸ ʠ ɺ. ʊʝ ʩʝ ʥʘʤʠʨʘʪ 

ʚʲʨʭʫ ʫʯʘʩʪʲʢ ʦʪ ʚʠʜʠʤʠʷ ʧʲʪ ʥʘ ʉʣʲʥʮʝʪʦ, ʢʦʡʪʦ ʝ ʧʦʯʪʠ ʧʨʘʚʦʣʠʥʝʝʥ. ʀʟʤʝʨʚʘʤʝ ʨʘʟʩʪʦʷʥʠʝʪʦ 

ʤʝʞʜʫ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʜʚʝʪʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʦ ʩʝ ʦʢʘʟʚʘ 31.5 mm. ʊʦʚʘ ʨʘʟʩʪʦʷʥʠʝ ʩʲʜʲʨʞʘ 3 

ʠʥʪʝʨʚʘʣʘ ʦʪ 15.̄ ʈʘʟʜʝʣʷʤʝ ʛʦ ʥʘ 45̄  ʠ ʧʦʣʫʯʘʚʘʤʝ, ʯʝ ʥʘ 0.7 mm ʦʪ ʩʥʠʤʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘ 1.̄ 

ʇʦʩʪʲʧʚʘʤʝ ʧʦ ʪʦʟʠ ʥʘʯʠʥ, ʟʘʱʦʪʦ ʪʘʢʘ ʱʝ ʧʦʣʫʯʠʤ ʧʦ-ʪʦʯʝʥ ʨʝʟʫʣʪʘʪ, ʦʪʢʦʣʢʦʪʦ ʘʢʦ ʠʟʤʝʨʠʤ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʚ ʤʠʣʠʤʝʪʨʠ ʤʝʞʜʫ ʜʚʝ ʩʲʩʝʜʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ. ʀʟʤʝʨʚʘʤʝ ʚʠʩʦʯʠʥʘʪʘ 

ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʚ ʛʦʨʥʘ ʢʫʣʤʠʥʘʮʠʷ ʚʲʨʭʫ ʩʥʠʤʢʘʪʘ ʠ ʪʷ ʩʝ ʦʢʘʟʚʘ 27.5 ʤʤ. ʂʘʪʦ 

ʠʟʧʦʣʟʚʘʤʝ ʧʦʣʫʯʝʥʠʷ ʤʘʱʘʙ, ʦʧʨʝʜʝʣʷʤʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʛʨʘʜʫʩʠ: 

Ὤ
ςχȢυ άά

πȢχ άά
ϽρЈσωȢσЈ 

 

ʉʥʠʤʢʘʪʘ ʝ ʥʘʧʨʘʚʝʥʘ ʥʘ 21 ʜʝʢʝʤʚʨʠ ï ʩʲʚʩʝʤ ʙʣʠʟʦ ʜʦ ʣʷʪʥʦʪʦ ʩʣʲʥʮʝʩʪʦʷʥʠʝ ʚ ʶʞʥʦʪʦ 

ʧʦʣʫʢʲʣʙʦ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʦʞʝʤ ʜʘ ʧʨʠʝʤʝʤ, ʯʝ ʜʝʢʣʠʥʘʮʠʷʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʝ                                                   

 ςσȢυЈ. ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʧʦ ʧʣʘʜʥʝ ʱʝ ʙʲʜʝ: 

Ὤ ωπЈ•  ¼¼

ʢʲʜʝʪʦ j ʝ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʙʘʟʘ. ʆʪʪʫʢ ʧʦʣʫʯʘʚʘʤʝ: 

• ωπЈὬ  ¼¼
 

• χτЈ ̟̇̎ ̙́̉̑̉̎́ 
 ʄʦʞʝʤ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʠ ʜʨʫʛ ʥʘʯʠʥ. ʀʟʤʝʨʚʘʤʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʚ ʜʦʣʥʘ 

ʢʫʣʤʠʥʘʮʠʷ ï ʚ ʪʦʯʢʘʪʘ ʶʛ. ʇʦʣʫʯʘʚʘʤʝ 4.5 mm, ʢʦʠʪʦ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʚʠʩʦʯʠʥʘ Ὤ¡ φȢτЈ. 
ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʉʣʲʥʮʪʦ ʚ ʛʦʨʥʘ ʠ ʜʦʣʥʘ ʢʫʣʤʠʥʘʮʠʷ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ, ʱʝ ʙʲʜʝ 

ʨʘʚʥʘ ʥʘ ʲʛʣʦʚʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʝʥʠʪʘ ʥʘ ʜʘʜʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʝʥ ʧʫʥʢʪ ʠ ʶʞʥʠʷ ʥʝʙʝʩʝʥ 

ʧʦʣʶʩ: 
Ὤ Ὤ¡

ς
ρφȢρЈ 

ɻʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʱʝ ʙʲʜʝ: 

• ωπЈρφȢρЈχτЈ ̟̇̎ ̙́̉̑̉̎́ 
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ʅʘʰʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʥʦʛʦ ʪʦʯʥʠ, ʥʝ ʩʘʤʦ ʟʘʱʦʪʦ ʠʟʧʦʣʟʚʘʤʝ ʣʠʥʠʷ ʠʣʠ 

ʪʨʠʲʛʲʣʥʠʢ ʩ ʪʦʯʥʦʩʪ ʜʦ 0.5 mm, ʥʦ ʠ ʟʘʱʦʪʦ ʪʦʯʢʘʪʘ ʩʝʚʝʨ ʥʘ ʭʦʨʠʟʦʥʪʘ, ʢʲʜʝʪʦ ʢʫʣʤʠʥʠʨʘ 

ʉʣʲʥʮʝʪʦ, ʩʝ ʥʘʤʠʨʘ ʥʘʜ ʩʲʚʩʝʤ ʣʝʢʦ ʠʟʜʠʛʥʘʪʘ ʯʘʩʪ ʦʪ ʨʝʣʝʬʘ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʝ. ʆʩʚʝʥ 

ʪʦʚʘ, ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʜʝʬʦʨʤʠʨʘʪ ʤʘʱʘʙʠʪʝ, ʢʦʝʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ 

ʩʲʚʩʝʤ ʪʦʯʥʠ ʨʝʟʫʣʪʘʪʠ. ɼʝʡʩʪʚʠʪʝʣʥʘʪʘ ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʙʘʟʘ ʝ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ 75.̄ 

 

 ʂʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʷʚʘʥʝ (ʦʙʱʦ 15 ʪ.): 

 ɿʘ ʦʯʝʨʪʘʚʘʥʝ ʥʘ ʧʲʪʷ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʥʝʙʝʪʦ ï 1 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʦʙʷʩʥʝʥʠʝ ï 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʤʦʤʝʥʪʠʪʝ 0 ʯ. ʠ 12 ʯ. ï 2 ʪ. 

 ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʥʪʝʨʚʘʣʘ ʦʪ ʚʨʝʤʝ, ʧʨʝʟ ʢʦʡʪʦ ʩʘ ʟʘʩʥʠʤʘʥʠ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ï 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ï 4 ʪ. 

 ɿʘ ʠʟʤʝʨʚʘʥʠʷ ʠ ʧʨʝʩʤʷʪʘʥʠʷ ï 3 ʪ. 

 ɿʘ ʚʝʨʝʥ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ ï 1 ʪ. 

 

 2 ʟʘʜʘʯʘ. ʄʘʨʩʠʘʥʩʢʠ ʣʫʥʠ. ɺʠʝ ʜʘʚʘʪʝ ʜʝʞʫʨʩʪʚʦ ʚ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ Ăɸʝʣʠʪʘñ, ʧʦʩʪʨʦʝʥʘ 

ʥʘ ʤʘʨʩʠʘʥʩʢʠʷ ʝʢʚʘʪʦʨ. ʅʘʜʥʠʯʘʪʝ ʧʨʝʟ ʠʣʶʤʠʥʘʪʦʨʘ ʥʘ ʭʝʨʤʝʪʠʯʥʘʪʘ ʙʘʟʘ ʠ ʚʠʞʜʘʪʝ, ʯʝ 

ʧʨʘʰʥʘʪʘ ʙʫʨʷ ʥʘʡ-ʧʦʩʣʝ ʝ ʩʚʲʨʰʠʣʘ. ɹʲʨʟʦ ʦʙʣʠʯʘʪʝ ʩʢʘʬʘʥʜʲʨʘ ʠ ʦʪʚʘʨʷʪʝ ʢʫʧʦʣʘ ʥʘ 

ʪʝʣʝʩʢʦʧʘ, ʟʘ ʜʘ ʟʘʧʦʯʥʝʪʝ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

¶ ɸ) ʅʘʜ ʭʦʨʠʟʦʥʪʘ ʩʝ ʧʦʷʚʷʚʘ ɼʝʡʤʦʩ, ʢʦʡʪʦ ʙʘʚʥʦ ʩʝ ʠʟʜʠʛʘ ʥʘʛʦʨʝ. ʇʦ-ʢʲʩʥʦ ʠʟʛʨʷʚʘ 

ʠ ʌʦʙʦʩ. ʆʪ ʢʘʢʚʘ ʧʦʩʦʢʘ ʠʟʛʨʷʚʘ ʩʧʲʪʥʠʢʲʪ ɼʝʡʤʦʩ ï ʦʪ ʠʟʪʦʢ ʠʣʠ ʦʪ ʟʘʧʘʜ? ɸ ʩʧʲʪʥʠʢʲʪ ʌʦʙʦʩ? 

¶ ɹ) ʉʣʝʜ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ ʚʠʞʜʘʪʝ ʜʚʘʪʘ ʩʧʲʪʥʠʢʘ ʚ ʟʝʥʠʪʘ, ʪʦʯʥʦ ʝʜʠʥ ʧʨʝʜ ʜʨʫʛ. ʇʨʝʟ 

ʢʘʢʲʚ ʧʝʨʠʦʜ ʩʝ ʧʦʚʪʘʨʷʪ ʤʦʤʝʥʪʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʩʙʣʠʞʝʥʠʝ ʥʘ ʜʚʘʪʘ ʩʧʲʪʥʠʢʘ ʧʨʠ 

ʜʚʠʞʝʥʠʝʪʦ ʠʤ ʧʦ ʪʝʭʥʠʪʝ ʦʨʙʠʪʠ? 

¶ ɺ) ʂʦʛʘʪʦ ʩʝ ʩʣʫʯʠ ʩʣʝʜʚʘʱʘʪʘ ʪʘʢʘʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʩʧʲʪʥʠʮʠʪʝ, ʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʚʠʞʜʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ ʟʝʥʠʪʘ ʦʪ ʜʨʫʛʘ ʥʷʢʘʢʚʘ ʪʦʯʢʘ ʥʘ ʤʘʨʩʠʘʥʩʢʠʷ ʝʢʚʘʪʦʨ. ʅʘ ʢʦʣʢʦ ʛʨʘʜʫʩʘ 



ʧʦ ʤʘʨʩʠʘʥʩʢʘ ʧʣʘʥʝʪʦʛʨʘʬʩʢʘ ʜʲʣʞʠʥʘ ʦʪʩʪʦʠ ʪʘʟʠ ʪʦʯʢʘ ʦʪ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ Ăɸʝʣʠʪʘñ? ɺ ʢʘʢʚʘ 

ʧʦʩʦʢʘ ʩʝ ʥʘʤʠʨʘ ʪʷ? 

ʇʝʨʠʦʜʲʪ ʥʘ ʦʢʦʣʦʦʩʥʦ ʚʲʨʪʝʥʝ ʥʘ ʄʘʨʩ ʝ 24.623 ʯʘʩʘ. ʌʦʙʦʩ ʠ ɼʝʡʤʦʩ ʩʝ ʜʚʠʞʘʪ ʧʦ 

ʦʨʙʠʪʠʪʝ ʩʠ ʚ ʩʲʱʘʪʘ ʧʦʩʦʢʘ, ʚ ʢʦʷʪʦ ʄʘʨʩ ʩʝ ʚʲʨʪʠ ʦʢʦʣʦ ʩʚʦʷʪʘ ʦʩ. ʊʝʭʥʠʪʝ ʦʨʙʠʪʘʣʥʠ ʧʝʨʠʦʜʠ 

ʩʘ 7.66 ʯʘʩʘ ʟʘ ʌʦʙʦʩ ʠ 30.35 ʯʘʩʘ ʟʘ ɼʝʡʤʦʩ. ʇʨʠʝʤʘʤʝ, ʯʝ ʦʨʙʠʪʠʪʝ ʠʤ ʩʘ ʢʨʲʛʦʚʠ ʠ ʣʝʞʘʪ ʚ 

ʝʜʥʘ ʨʘʚʥʠʥʘ, ʩʲʚʧʘʜʘʱʘ ʩ ʨʘʚʥʠʥʘʪʘ ʥʘ ʤʘʨʩʠʘʥʩʢʠʷ ʝʢʚʘʪʦʨ. 

 

ʈʝʰʝʥʠʝ: 

ʇʦ ʧʨʠʥʮʠʧ ʤʦʞʝʤ ʜʘ ʧʨʠʝʤʝʤ, ʯʝ ʧʦʩʦʢʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʚʲʨʪʠ ʝʜʥʘ ʧʣʘʥʝʪʘ ʦʢʦʣʦ ʦʩʪʘ ʩʠ, 

ʱʝ ʥʘʨʠʯʘʤʝ ʠʟʪʦʢ. ɺʲʨʪʝʥʝʪʦ ʥʘ ʄʘʨʩ ʦʢʦʣʦ ʥʝʛʦʚʘʪʘ ʦʩ ʩʪʘʚʘ ʦʪ ʟʘʧʘʜ ʥʘ ʠʟʪʦʢ. ʉʣʝʜʦʚʘʪʝʣʥʦ 

ʟʘ ʥʘʙʣʶʜʘʪʝʣʷ ʥʘ ʤʘʨʩʠʘʥʩʢʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʚʠʜʠʤʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʩʬʝʨʘʪʘ ʥʘ ʥʝʧʦʜʚʠʞʥʠʪʝ 

ʟʚʝʟʜʠ ʱʝ ʩʪʘʚʘ ʦʪ ʠʟʪʦʢ ʥʘ ʟʘʧʘʜ.  ɼʚʘʪʘ ʩʧʲʪʥʠʢʘ ʩʝ ʜʚʠʞʘʪ ʦʢʦʣʦ ʧʣʘʥʝʪʘʪʘ ʚ ʩʲʱʘʪʘ ʧʦʩʦʢʘ, ʚ 

ʢʦʷʪʦ ʪʷ ʩʝ ʚʲʨʪʠ ʦʢʦʣʦ ʦʩʪʘ ʩʠ. ɼʝʡʤʦʩ ʦʙʠʢʘʣʷ ʦʢʦʣʦ ʄʘʨʩ ʟʘ ʧʦ-ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʧʝʨʠʦʜʘ ʥʘ 

ʦʢʦʣʦʦʩʥʦ ʚʲʨʪʝʥʝ ʥʘ ʄʘʨʩ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʟʘ ʤʘʨʩʠʘʥʩʢʠʷ ʥʘʙʣʶʜʘʪʝʣ ʪʦʟʠ ʩʧʲʪʥʠʢ ʱʝ ʠʟʦʩʪʘʚʘ 

ʦʪ ʪʦʯʢʠʪʝ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʧʣʘʥʝʪʘʪʘ, ʪʘʢʘ ʯʝ ʱʝ ʠʟʛʨʷʚʘ ʦʪ ʠʟʪʦʢ ʠ ʱʝ ʟʘʣʷʟʚʘ ʥʘ ʟʘʧʘʜ. ʅʦ 

ʪʦʡ ʱʝ ʠʟʦʩʪʘʚʘ ʦʪ ʚʠʜʠʤʦʪʦ ʜʝʥʦʥʦʱʥʦ ʚʲʨʪʝʥʝ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ ʠ ʥʝʛʦʚʠʪʝ ʠʟʛʨʝʚʠ ʱʝ ʩʪʘʚʘʪ 

ʧʨʝʟ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʧʦ-ʜʲʣʲʛ ʦʪ ʤʘʨʩʠʘʥʩʢʦʪʦ ʟʚʝʟʜʥʦ ʜʝʥʦʥʦʱʠʝ. ʉʧʲʪʥʠʢʲʪ ʌʦʙʦʩ ʠʤʘ ʤʥʦʛʦ 

ʢʨʘʪʲʢ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ ï ʧʦ-ʢʨʘʪʲʢ ʦʪ ʧʝʨʠʦʜʘ ʥʘ ʦʢʦʣʦʦʩʥʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʄʘʨʩ. ʇʨʠ ʩʚʦʝʪʦ 

ʦʨʙʠʪʘʣʥʦ ʜʚʠʞʝʥʠʝ ʦʪ ʟʘʧʘʜ ʥʘ ʠʟʪʦʢ ʪʦʡ ʱʝ ʠʟʧʨʝʚʘʨʚʘ ʪʦʯʢʠʪʝ ʦʪ ʤʘʨʩʠʘʥʩʢʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʟʘ ʤʘʨʩʠʘʥʩʢʠʷ ʥʘʙʣʶʜʘʪʝʣ ʪʦʡ ʱʝ ʠʟʛʨʷʚʘ ʦʪ ʟʘʧʘʜ ʠ ʱʝ ʟʘʣʷʟʚʘ ʥʘ ʠʟʪʦʢ.  
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ʅʘ ʩʭʝʤʘʪʘ ʩ ɸ1 ʩʤʝ ʦʟʥʘʯʠʣʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʤʘʨʩʠʘʥʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ Ăɸʝʣʠʪʘñ 

ʚ ʧʲʨʚʠʷ ʤʦʤʝʥʪ, ʢʦʛʘʪʦ ʩʧʲʪʥʠʮʠʪʝ ʌʦʙʦʩ (ʈ1) ʠ ɼʝʡʤʦʩ (D1) ʩʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ ʟʝʥʠʪʘ ʟʘ 

ʜʝʞʫʨʥʠʷ ʘʩʪʨʦʥʦʤ. ʅʝʢʘ  TM  ʜʘ ʙʲʜʝ ʧʝʨʠʦʜʲʪ ʥʘ ʦʢʦʣʦʦʩʥʦ ʚʲʨʪʝʥʝ ʥʘ ʄʘʨʩ, ʘ TP ʠ TD ʜʘ ʙʲʜʘʪ 

ʦʨʙʠʪʘʣʥʠʪʝ ʧʝʨʠʦʜʠ ʥʘ ʌʦʙʦʩ ʠ ɼʝʡʤʦʩ. ʄʘʢʩʠʤʘʣʥʠʪʝ ʩʙʣʠʞʘʚʘʥʠʷ ʤʝʞʜʫ ʜʚʘʪʘ ʤʘʨʩʠʘʥʩʢʠ 

ʩʧʲʪʥʠʢʘ ʩʝ ʩʣʫʯʚʘʪ, ʢʦʛʘʪʦ ʪʝ ʩʘ ʦʪ ʝʜʥʘ ʠ ʩʲʱʘ ʩʪʨʘʥʘ ʥʘ ʧʣʘʥʝʪʘʪʘ ʠ ʥʘ ʝʜʥʘ ʧʨʘʚʘ ʣʠʥʠʷ ʩ 

ʥʝʡʥʠʷ ʮʝʥʪʲʨ.  ʊʦʚʘ ʩʪʘʚʘ ʧʨʝʟ ʧʝʨʠʦʜ T¡, ʟʘ ʢʦʡʪʦ ʤʦʞʝʤ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʬʦʨʤʫʣʘ ʧʦʜʦʙʥʘ ʥʘ 

ʬʦʨʤʫʣʘʪʘ, ʧʦ ʢʦʷʪʦ ʧʨʝʩʤʷʪʘʤʝ ʩʠʥʦʜʠʯʥʠʪʝ ʧʝʨʠʦʜʠ ʥʘ ʧʣʘʥʝʪʠʪʝ: 
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Ὕ¡ ρπȢςυ È  
ɿʘ ʚʨʝʤʝ T¡  ʩʧʲʪʥʠʢʪ̡ ɼʝʡʤʦʩ ʱʝ ʠʟʤʠʥʝ ʦʧʨʝʜʝʣʝʥ ̡ ʛʲʣ ʦʪ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʢʦʡʪʦ ʱʝ ʙʲʜʝ: 

 σφπЈϽ
Ὕ¡

Ὕ
ρςρȢυЈ 

ʌʦʙʦʩ ʱʝ ʥʘʧʨʘʚʠ ʝʜʥʘ ʧʲʣʥʘ ʦʙʠʢʦʣʢʘ ʦʢʦʣʦ ʄʘʨʩ ʧʣʶʩ ʠʟʚʝʩʪʥʘ ʯʘʩʪ ʦʪ ʩʣʝʜʚʘʱʘʪʘ ʩʠ 

ʦʙʠʢʦʣʢʘ ʠ ʜʚʘʪʘ ʩʧʲʪʥʠʢʘ ʦʪʥʦʚʦ ʱʝ ʙʲʜʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ ʣʠʥʠʷ ʩ ʮʝʥʪʲʨʘ ʥʘ ʧʣʘʥʝʪʘʪʘ ï ʚ 

ʪʦʯʢʠʪʝ D2  ʠ  P2. ɿʘ ʩʲʱʦʪʦ ʪʦʚʘ ʚʨʝʤʝ T¡  ʩʘʤʠʷʪ ʄʘʨʩ ʱʝ ʩʝ ʟʘʚʲʨʪʠ ʥʘ ʲʛʲʣ  b, ʢʦʡʪʦ ʩʲʱʦ 
ʤʦʞʝʤ ʜʘ ʦʧʨʝʜʝʣʠʤ: 

 σφπЈϽ
Ὕ¡

Ὕ
ρτωȢχЈ 

 ʊʲʡ ʢʘʪʦ  , ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ Ăɸʝʣʠʪʘñ ʱʝ ʩʝ ʦʢʘʞʝ ʚ ʪʦʯʢʘ ɸ2 ʠ ʥʦʚʘʪʘ ʪʦʯʢʘ ʍ, ʥʘʜ 

ʢʦʷʪʦ ʜʚʘʪʘ ʤʘʨʩʠʘʥʩʢʠ ʩʧʲʪʥʠʢʘ ʱʝ ʩʝ ʚʠʞʜʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ ʟʝʥʠʪʘ, ʱʝ ʩʝ ʦʢʘʞʝ ʥʘ ʟʘʧʘʜ ʦʪ 

ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ. ʈʘʟʩʪʦʷʥʠʝʪʦ ʧʦ ʧʣʘʥʝʪʦʛʨʘʬʩʢʘ ʜʲʣʞʠʥʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ɸ2 ʠ ʍ ʱʝ ʙʲʜʝ: 

   ςψȢςЈ 
 

 ʂʨʠʪʝʨʠʠ ʟʘʦʮʝʥʷʚʘʥʝ (ʦʙʱʦ 15 ʪ.): 

 ɿʘ ʧʨʘʚʠʣʥʦ ʧʦʩʦʯʚʘʥʝ ʥʘ ʧʦʩʦʢʠʪʝ ʥʘ ʠʟʛʨʝʚʘ ʥʘ ʌʦʙʦʩ ʠ ɼʝʡʤʦʩ ʠ ʦʙʷʩʥʝʥʠʝ ï 3 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʝʨʠʦʜʘ, ʧʨʝʟ ʢʦʡʪʦ ʩʪʘʚʘʪ ʤʘʢʩʠʤʘʣʥʠʪʝ ʝʩʙʣʠʞʘʚʘʥʠʷ 

ʤʝʞʜʫ ʜʚʘʪʘ ʩʧʲʪʥʠʢʘ ï 3 ʪ. 

 ɿʘ ʧʨʘʚʠʣʝʥ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʦʚʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʧʲʪʥʠʮʠʪʝ ʧʨʠ ʩʣʝʜʚʘʱʦʪʦ 

ʠʤ ʤʘʢʩʠʤʘʣʥʦ ʩʙʣʠʞʘʚʘʥʝ ï 3 ʪ. 

 ɿʘ ʦʪʯʠʪʘʥʝ ʥʘ ʟʘʚʲʨʪʘʥʝʪʦ ʥʘ ʄʘʨʩ ʠ  ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʦʚʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ ï 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʪʩʪʦʷʥʠʝʪʦ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ ʦʪ ʪʦʯʢʘʪʘ, ʥʘʜ ʢʦʷʪʦ 

ʩʧʲʪʥʠʮʠʪʝ ʩʘ ʚ ʟʝʥʠʪʘ ï 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʧʦʩʦʯʚʘʥʝ ʥʘ ʧʦʩʦʢʘʪʘ ʦʪ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ ʢʲʤ ʪʦʯʢʘʪʘ, ʥʘʜ ʢʦʷʪʦ 

ʩʧʲʪʥʠʮʠʪʝ ʩʘ ʚ ʟʝʥʠʪʘ ï 2 ʪ. 

 

 

3 ʟʘʜʘʯʘ. ʒʛʣʦʚʠ ʜʠʘʤʝʪʨʠ. ɼʘʜʝʥʘ ʚʠ ʝ ʜʠʘʛʨʘʤʘ, ʧʦʢʘʟʚʘʱʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʚʠʜʠʤʠʪʝ 

ʦʪ ɿʝʤʷʪʘ ʲʛʣʦʚʠ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʩ ʚʨʝʤʝʪʦ. 

¶ ɸ) ʂʦʠ ʦʪ ʛʨʘʬʠʢʠʪʝ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʧʣʘʥʝʪʠʪʝ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ? ʆʙʷʩʥʝʪʝ ʚʘʰʠʷ 

ʦʪʛʦʚʦʨ. 

¶ ɹ)  ʅʘʧʨʘʚʝʪʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʧʦ ʛʨʘʬʠʢʘʪʘ ʠ ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʪʘʙʣʠʮʘʪʘ, 

ʦʧʨʝʜʝʣʝʪʝ ʥʘ ʢʘʢʚʠ ʨʘʟʩʪʦʷʥʠʷ ʦʪ ɿʝʤʷʪʘ ʱʝ ʙʲʜʘʪ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ ʥʘ 1 ʥʦʝʤʚʨʠ 2020 ʛ. 

¶ ɺ) ʅʘʯʝʨʪʘʡʪʝ ʦʨʙʠʪʠʪʝ ʥʘ ɺʝʥʝʨʘ, ɿʝʤʷʪʘ ʠ ʖʧʠʪʝʨ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ ʚ ʤʘʱʘʙ                             

1 ʤʤ = 10 ʤʠʣʠʦʥʘ ʢʤ (ʦʨʙʠʪʘʣʥʠʪʝ ʠʤ ʨʘʜʠʫʩʠ ʱʝ ʙʲʜʘʪ ʩʲʦʪʚʝʪʥʦ 11 ʤʤ, 15 ʤʤ ʠ 78 ʤʤ). 

ʆʪʙʝʣʝʞʝʪʝ ʚʲʨʭʫ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ ʧʨʦʠʟʚʦʣʥʘ ʪʦʯʢʘ, ʢʦʷʪʦ ʱʝ ʧʨʠʝʤʝʤ, ʯʝ ʝ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ɿʝʤʷʪʘ ʥʘ 1 ʥʦʝʤʚʨʠ 2020 ʛʦʜʠʥʘ. ʅʘʥʝʩʝʪʝ ʧʦʣʦʞʝʥʠʷʪʘ ʥʘ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ ʧʦ ʪʝʭʥʠʪʝ ʦʨʙʠʪʠ 

ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ. ʇʨʝʜʧʦʣʦʞʝʪʝ, ʯʝ ʧʣʘʥʝʪʠʪʝ ʥʘ ʚʘʰʠʷ ʯʝʨʪʝʞ ʦʙʠʢʘʣʷʪ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ ʚ ʧʦʩʦʢʘ 

ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ.  

ʈʘʜʠʫʩʲʪ ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ ʝ 149.6³106 ʢʤ. 

 



ʇʣʘʥʝʪʘ ʄʝʨʢʫʨʠʡ ɺʝʥʝʨʘ ʄʘʨʩ ʖʧʠʪʝʨ ʉʘʪʫʨʥ ʋʨʘʥ ʅʝʧʪʫʥ 

ɼʠʘʤʝʪʲʨ, 

ʢʤ 

4880  12104 6779 139822 116464 50724 49244 

ʆʨʙʠʪʘʣʝʥ 

ʨʘʜʠʫʩ, ʢʤ 
57.9³106  108.9³106  227.9³106  778.6³106  1434³106  2875³106  4500³106  

ʆʨʙʠʪʘʣʝʥ 

ʧʝʨʠʦʜ 

88 ʜʥʠ 224.7 ʜʥʠ 687 ʜʥʠ 11.86 

ʛʦʜʠʥʠ 

29.46 

ʛʦʜʠʥʠ 

84.02 

ʛʦʜʠʥʠ 

164.8 

ʛʦʜʠʥʠ 

 

 

ʈʝʰʝʥʠʝ:   
ɸ) ʆʪ ʪʘʙʣʠʮʘʪʘ ʚʠʞʜʘʤʝ, ʯʝ ɺʝʥʝʨʘ ʝ ʧʣʘʥʝʪʘʪʘ, ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ. 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ɺʝʥʝʨʘ ʚ ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ ʝ  ȹrEV = rE -  rV = 40.7³106 ʢʤ,  ʢʲʜʝʪʦ  rE  ʝ ʨʘʜʠʫʩʲʪ 

ʥʘ ʦʨʙʠʪʘʪʘ ʥʘ ɿʝʤʷʪʘ, ʘ  rV  ʝ ʨʘʜʠʫʩʲʪ ʥʘ ʦʨʙʠʪʘʪʘ ʥʘ ɺʝʥʝʨʘ. ɼʦʨʠ ʄʘʨʩ ʚʲʚ ʚʝʣʠʢʦ 

ʧʨʦʪʠʚʦʩʪʦʝʥʝ ʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʘʜ 55 ʤʠʣʠʦʥʘ ʢʠʣʦʤʝʪʨʘ. ʆʩʚʝʥ ʪʦʚʘ ʪʦʡ ʝ ʧʦʯʪʠ ʜʚʘ ʧʲʪʠ 

ʧʦ-ʤʘʣʲʢ ʦʪ ɺʝʥʝʨʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʦʞʝ ʜʘ ʦʯʘʢʚʘʤʝ, ʯʝ ɺʝʥʝʨʘ ʠʤʘ ʧʦ-ʛʦʣʝʤʠ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ, 

ʢʦʛʘʪʦ ʩʝ ʥʘʤʠʨʘ ʙʣʠʟʦ ʜʦ ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ, ʤʝʞʜʫ ɿʝʤʷʪʘ ʠ ʉʣʲʥʮʝʪʦ. ʅʝʢʘ ʧʨʝʩʤʝʪʥʝʤ 

ʲʛʣʦʚʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ɺʝʥʝʨʘ, ʢʦʛʘʪʦ ʪʷ ʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ:  

                                                        

”
Ὀ

ὶ ὶ
Ͻςπφςφυ± φρȢσ±  

                                                                                                                                            (1) 

ʂʦʝʬʠʮʠʝʥʪʲʪ, ʨʘʚʝʥ ʥʘ 206265, ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʲʛʣʦʚʠʷ ʨʘʟʤʝʨ ʥʘ 

ʧʣʘʥʝʪʘʪʘʪʘ ʦʪ ʨʘʜʠʘʥʠ ʚ ʜʲʛʦʚʠ ʩʝʢʫʥʜʠ. ʅʘ ʜʠʘʛʨʘʤʘʪʘ ʩ ʚʠʜʠʤʠʪʝ ʨʘʟʤʝʨʠ ʠʤʘ  ʩʘʤʦ ʝʜʥʘ 

ʧʣʘʥʝʪʘ, ʢʦʷʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʤʦʤʝʥʪʠ ʦʪ ʚʨʝʤʝ ʠʤʘ ʧʦʜʦʙʥʠ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ (ʌʠʛ. 1. ʂʲʤ 

ʨʝʰʝʥʠʝʪʦ ʥʘ ɿʘʜʘʯʘ 3.). ɺʠʞʜʘʤʝ, ʯʝ ʥʝʡʥʠʪʝ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ ʩʝ ʧʨʦʤʝʥʷʪ ʦʢʦʣʦ 6 ʧʲʪʠ. 

ʅʘʠʩʪʠʥʘ, ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ɺʝʥʝʨʘ ʚ ʛʦʨʥʦ ʩʲʝʜʠʥʝʥʠʝ ʝ   ȹrVE = rE +  rV = 258.5³106 ʢʤ,  ʢʦʝʪʦ ʝ 

ʧʦʚʝʯʝ ʦʪ 6 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ɺʝʥʝʨʘ ʚ ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʚ ʛʦʨʥʦ 

ʩʲʝʜʠʥʝʥʠʝ ʲʛʣʦʚʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ɺʝʥʝʨʘ ʱʝ ʩʘ ʦʢʦʣʦ 6 ʧʲʪʠ ʧʦ-ʤʘʣʢʠ. ʄʘʣʢʠʪʝ ʨʘʟʣʠʢʠ ʚ 

ʩʪʦʡʥʦʩʪʠʪʝ ʩʝ ʜʲʣʞʘʪ ʥʘ ʥʝʛʣʘʩʥʦʪʦ ʜʦʧʫʩʢʘʥʝ ʚ ʫʩʣʦʚʠʝʪʦ ʠ ʪʘʙʣʠʮʘʪʘ, ʯʝ ʦʨʙʠʪʠʪʝ ʥʘ ɿʝʤʷʪʘ 

ʠ ɺʝʥʝʨʘ ʩʘ ʢʨʲʛʦʚʠ ʠ ʣʝʞʘʪ ʚ ʝʜʥʘ ʨʘʚʥʠʥʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʛʨʘʬʠʢʘʪʘ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʘʤʧʣʠʪʫʜʘ 

ʧʨʠʥʘʜʣʝʞʠ ʥʘ ɺʝʥʝʨʘ.  

ɼʦ ʪʦʟʠ ʠʟʚʦʜ ʤʦʞʝ ʜʘ ʩʪʠʛʥʝʤ ʠ ʢʘʪʦ ʧʨʝʩʤʝʪʥʝʤ ʩʠʥʦʜʠʯʥʠʷ ʧʝʨʠʦʜ ʥʘ ɺʝʥʝʨʘ: 
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Ὕ  
ὝϽὝ

Ὕ˒ Ὕ
υψσȢω ρ ̄̏̅̉̎́ χ ̗̍̆̒̆́ τ ̅̎̉ 

 

ʅʘʤʠʨʘʤʝ ʤʦʤʝʥʪʠʪʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʥʘ ʢʨʠʚʘʪʘ ʩ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʘʤʧʣʠʪʫʜʘ. ɺʠʞʜʘʤʝ, ʯʝ 

ʪʝ ʩʝ ʩʣʫʯʚʘʪ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʶʥʠ 2019 ʛʦʜʠʥʘ ʠ ʥʘʯʘʣʦʪʦ ʥʘ ʷʥʫʘʨʠ 2021 ʛʦʜʠʥʘ. ʀʥʪʝʨʚʘʣʲʪ ʦʪ 

ʚʨʝʤʝ ʤʝʞʜʫ ʜʚʘʪʘ ʤʦʤʝʥʪʘ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʨʘʚʝʥ ʥʘ 1 ʛʦʜʠʥʘ ʠ 7 ʤʝʩʝʮʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʦʚʘ ʝ 

ʢʨʠʚʘʪʘ ʥʘ ʚʠʜʠʤʠʷ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ ʥʘ ɺʝʥʝʨʘ. 

ɺʩʝʢʠ ʦʪ ʤʝʪʦʜʠʪʝ ʝ ʜʦʩʪʘʪʲʯʝʥ ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʥʘ ʢʦʷ ʧʣʘʥʝʪʘ ʧʨʠʥʘʜʣʝʞʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ. ɼʦʩʪʘʪʲʯʥʦ ʝ  ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʝʜʠʥ ʦʪ ʪʷʭ. 

ʖʧʠʪʝʨ ʝ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʧʦ ʨʘʟʤʝʨʠ ʧʣʘʥʝʪʘ. ɿʘʪʦʚʘ ʧʨʝʜʧʦʣʘʛʘʤʝ, ʯʝ ʪʦʡ ʩʲʱʦ ʱʝ ʠʤʘ 

ʛʦʣʝʤʠ ʚʠʜʠʤʠ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ. ʅʝʢʘ ʧʨʝʩʤʝʪʥʝʤ ʲʛʣʦʚʠʪʝ ʤʫ ʨʘʟʤʝʨʠ ʚ ʦʧʦʟʠʮʠʷ. ʀʟʧʦʣʟʚʘʤʝ 

ʬʦʨʤʫʣʘ (1), ʥʦ ʧʦʥʝʞʝ ʖʧʠʪʝʨ ʝ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ, ʨʘʟʤʝʥʷʤʝ ʤʝʩʪʘʪʘ ʚʲʚ ʬʦʨʤʫʣʘʪʘ ʥʘ 

ʨʘʜʠʫʩʠʪʝ ʥʘ ʦʨʙʠʪʠʪʝ ʥʘ ɿʝʤʷʪʘ ʠ ʧʣʘʥʝʪʘʪʘ. ʇʦʣʫʯʘʚʘʤʝ, ʯʝ ʚʠʜʠʤʠʷʪ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ ʥʘ 

ʖʧʠʪʝʨ ʚ ʦʧʦʟʠʮʠʷ ʝ: 



”
Ὀ

ὶ ὶ
Ͻςπφςφυ± τυȢω± 

 

ɺʠʞʜʘʤʝ, ʯʝ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʲʣʥʠʪʝ ʥʘ ʚʪʦʨʘʪʘ ʧʦ ʚʠʩʦʯʠʥʘ ʛʨʘʬʠʢʘ ʩʘ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʨʘʚʥʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ ʥʘ ʖʧʠʪʝʨ. ʆʩʚʝʥ ʪʦʚʘ ʪʝʟʠ ʤʘʢʩʠʤʫʤʠ ʩʝ 

ʩʣʫʯʚʘʪ ʧʨʝʟ ʦʢʦʣʦ 13 ʤʝʩʝʮʘ. ʇʝʨʠʦʜʲʪ ʥʘ ʖʧʠʪʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʤʫ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ, ʝ ʦʢʦʣʦ 

12 ʛʦʜʠʥʠ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʦʧʦʟʠʮʠʠʪʝ ʱʝ ʩʝ ʩʣʫʯʚʘʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʧʨʝʟ 13 ʤʝʩʝʮʘ, ʢʦʝʪʦ ʥʠʝ 

ʥʘʙʣʶʜʘʚʘʤʝ ʧʨʠ ʪʘʟʠ ʢʨʠʚʘ. ʆʯʝʚʠʜʥʦ ʪʦʚʘ ʝ ʛʨʘʬʠʢʘʪʘ ʥʘ ʧʨʦʤʷʥʘʪʘ ʥʘ ʚʠʜʠʤʠʪʝ ʲʛʣʦʚʠ 

ʨʘʟʤʝʨʠ ʥʘ ʖʧʠʪʝʨ (ʌʠʛ. 1. ʂʲʤ ʨʝʰʝʥʠʝʪʦ ʥʘ ɿʘʜʘʯʘ 3.).  

 ɹ) ʅʘ ʜʘʜʝʥʘʪʘ ʜʠʘʛʨʘʤʘ ʧʦʩʪʨʦʷʚʘʤʝ ʚʝʨʪʠʢʘʣʥʘ ʣʠʥʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʜʘʪʘʪʘ 

01.11.2020 ʛʦʜʠʥʘ (ʌʠʛ. 1. ʂʲʤ ʨʝʰʝʥʠʝʪʦ ʥʘ ɿʘʜʘʯʘ 3.). ʆʪʙʝʣʷʟʚʘʤʝ ʪʦʯʢʠʪʝ ʥʘ ʧʨʝʩʠʯʘʥʝ ʥʘ 

ʣʠʥʠʷʪʘ ʩ ʛʨʘʬʠʢʠʪʝ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʚʠʜʠʤʠʪʝ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ ʥʘ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ. ʇʨʝʟ ʪʦʯʢʠʪʝ 

ʧʦʩʪʨʦʷʚʘʤʝ ʭʦʨʠʟʦʥʪʘʣʥʠ ʣʠʥʠʠ ʜʦ ʧʨʝʩʠʯʘʥʝʪʦ ʠʤ ʩ ʦʨʜʠʥʘʪʥʘʪʘ ʦʩ. ʆʨʜʠʥʘʪʥʘʪʘ ʦʩ ʝ 

ʨʘʟʛʨʘʬʝʥʘ ʦʪ 0 ʜʦ 70 ʜʲʛʦʚʠ ʩʝʢʫʥʜʠ. ʀʟʤʝʨʚʘʤʝ ʜʲʣʞʠʥʘʪʘ Ⱬ ʚ ʤʠʣʠʤʝʪʨʠ. ʇʦʣʫʯʘʚʘʤʝ ʪʦʯʥʦ 

90 ʤʤ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʘʱʘʙʲʪ ʥʘ ʦʨʜʠʥʘʪʥʘʪʘ ʦʩ ʝ  k¡ = 70 £ 90 = 0.777 ±£mm (ʜʲʛʦʚʠ ʩʝʢʫʥʜʠ ʥʘ 

ʤʠʣʠʤʝʪʲʨ). ʀʟʤʝʨʚʘʤʝ ʚ ʤʠʣʠʤʝʪʨʠ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʧʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʠ ʫʤʥʦʞʘʚʘʤʝ ʧʦ 

ʤʘʱʘʙʘ. ɿʘ ɺʝʥʝʨʘ ʧʦʣʫʯʘʚʘʤʝ, ʯʝ ʲʛʣʦʚʠʷʪ Ⱬ ʜʠʘʤʝʪʲʨ ʥʘ 1 ʥʦʝʤʚʨʠ 2020 ʛʦʜʠʥʘ ʝ  ɟ¡V = 26±. ɿʘ 

ʖʧʠʪʝʨ ʧʦʣʫʯʘʚʘʤʝ ɟ¡J = 42±.  ɿʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʠʟʧʦʣʟʚʘʤʝ ʚʘʨʠʘʥʪ ʥʘ ʬʦʨʤʫʣʘ (1), 

ʚ ʢʦʷʪʦ ʚ ʟʥʘʤʝʥʘʪʝʣ ̫ʝ ʪʲʨʩʝʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʜʦ ʧʣʘʥʝʪʘʪʘ ʠ ʨʝʰʘʚʘʤʝ ʫʨʘʚʥʝʥʠʝʪʦ ʦʪʥʦʩʥʦ 

ʥʝʛʦ:  

 

ὶ
Ὀ

”
Ͻςπφςφυ 

 

 ʀʟʧʦʣʟʚʘʡʢʠ ʪʘʟʠ ʬʦʨʤʫʣʘ ʠ ʠʟʤʝʨʝʥʠʪʝ ʧʦ ʛʨʘʬʠʢʘʪʘ ʚʠʜʠʤʠ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ ʟʘ ɺʝʥʝʨʘ 

ʧʦʣʫʯʚʘʤʝ ʨʘʟʩʪʦʷʥʠʝʪʦ  rV  = 96³106 km,  ʘ ʟʘ ʖʧʠʪʝʨ ï  rJ  =687³106 km.  

 ɺ) ʇʦʩʪʨʦʷʚʘʤʝ ʦʨʙʠʪʠʪʝ ʥʘ ɺʝʥʝʨʘ, ɿʝʤʷʪʘ ʠ ʖʧʠʪʝʨ ʩ ʧʦʩʦʯʝʥʠʪʝ ʚ ʫʩʣʦʚʠʝʪʦ ʨʘʟʤʝʨʠ. 

ɺ ʩʲʱʠʷ ʤʘʱʘʙ ʦʧʨʝʜʝʣʷʤʝ ʚ ʤʠʣʠʤʝʪʨʠ ʨʘʟʩʪʦʷʥʠʷʪʘ ʦʪ ɿʝʤʷʪʘ ʜʦ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ ʠ ʩ ʧʝʨʛʝʣ, 

ʧʦʩʪʘʚʝʥ ʩ ʦʩʪʨʠʝʪʦ ʚʲʨʭʫ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ɿʝʤʷʪʘ, ʥʘʤʠʨʘʤʝ ʧʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʥʘ ʦʢʨʲʞʥʦʩʪʠʪʝ 

ʩ ʨʘʜʠʫʩ, ʨʘʚʝʥ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ, ʩ ʥʘʯʝʨʪʘʥʠʪʝ ʦʨʙʠʪʠ ʥʘ ʧʣʘʥʝʪʠʪʝ. ʇʦʣʫʯʘʚʘʤʝ ʧʦ 

ʜʚʝ ʧʨʝʩʝʯʥʠ ʪʦʯʢʠ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʧʣʘʥʝʪʠʪʝ, ʢʦʠʪʦ ʦʪʙʝʣʷʟʚʘʤʝ ʩ ʮʠʬʨʠʪʝ 1 ʠ 2. ɺʲʨʭʫ 

ʛʨʘʬʠʢʘʪʘ ʥʘ ʲʛʣʦʚʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ɺʝʥʝʨʘ ʚʠʞʜʘʤʝ, ʯʝ ʥʘ 1 ʥʦʝʤʚʨʠ 2020 ʛʦʜʠʥʘ ɺʝʥʝʨʘ ʚʝʯʝ ʝ 

ʧʦʜʤʠʥʘʣʘ ʛʦʨʥʦ ʩʲʝʜʠʥʝʥʠʝ, ʥʦ ʦʱʝ ʥʝ ʝ ʜʦʩʪʠʛʥʘʣʘ ʜʦʣʥʦ ʩʲʝʜʠʥʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʷ ʩʝ 

ʥʘʤʠʨʘ ʚ ʪʦʯʢʘ 1.  

 ɺʲʨʭʫ ʛʨʘʬʠʢʘʪʘ ʥʘ ʲʛʣʦʚʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʖʧʠʪʝʨ ʚʠʞʜʘʤʝ, ʯʝ ɿʝʤʷʪʘ ʝ ʦʪʤʠʥʘʣʘ ʪʦʯʢʘʪʘ 

ʥʘ ʦʧʦʟʠʮʠʷ ʩ ʧʣʘʥʝʪʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʖʧʠʪʝʨ ʩʝ ʥʘʤʠʨʘ ʚ ʪʦʯʢʘʪʘ ʚʲʨʭʫ ʥʝʛʦʚʘʪʘ ʦʨʙʠʪʘ 

ʦʟʥʘʯʝʥʘ ʩ 1.  

 

 ʂʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʷʚʘʥʝ (ʦʙʱʦ 15 ʪ.): 

 ɿʘ ʧʨʘʚʠʣʝʥ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʢʦʠ ʛʨʘʬʠʢʠ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ ï 4 ʪ. 

 ɿʘ ʧʨʘʚʠʣʝʥ ʪʝʦʨʝʪʠʯʝʥ ʥʘʯʠʥ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʦ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʥʘ                          

1 ʥʦʝʤʚʨʠ 2020 ʛ. ï 2 ʪ. 

 ɿʘ ʠʟʤʝʨʚʘʥʠʷ ʠ ʧʨʝʩʤʷʪʘʥʠʷ ï 2 ʪ. 

 ɿʘ ʚʝʨʥʠ ʯʠʩʣʝʥʠ ʦʪʛʦʚʦʨʠ ï 2 ʪ. 

 ɿʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʦʨʙʠʪʠʪʝ ʥʘ ʧʣʘʥʝʪʠʪʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʠʤ ʧʦʣʦʞʝʥʠʷ  

- 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʥʦ ʨʝʰʝʥʠʝ ʢʦʠ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʣʘʥʝʪʠʪʝ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ ï 3 ʪ. 

 



 4 ʟʘʜʘʯʘ. ʇʘʩʘʞ ʥʘ ʝʢʟʦʧʣʘʥʝʪʘ. ʆʨʘʥʞʝʚʘʪʘ ʟʚʝʟʜʘ GSC 02652-01324 ʩʝ ʥʘʤʠʨʘ ʚ 

ʩʲʟʚʝʟʜʠʝʪʦ ʃʠʨʘ ʥʘ ʧʦʚʝʯʝ ʦʪ 500 ʩʚʝʪʣʠʥʥʠ ʛʦʜʠʥʠ ʨʘʟʩʪʦʷʥʠʝ. ʆʢʦʣʦ ʥʝʷ ʝ ʦʪʢʨʠʪʘ 

ʝʢʟʦʧʣʘʥʝʪʘ, ʦʙʦʟʥʘʯʘʚʘʥʘ ʢʘʪʦ TrES-1b. ʅʘ 11 ʜʝʢʝʤʚʨʠ 2018 ʛ. ʩ ʥʷʢʦʣʢʦ ʛʦʣʝʤʠ ʪʝʣʝʩʢʦʧʘ ʧʦ 

ʩʚʝʪʘ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʨʝʤʠʥʘʚʘʥʝ (ʧʘʩʘʞ) ʥʘ ʝʢʟʦʧʣʘʥʝʪʘʪʘ ʧʨʝʜ ʟʚʝʟʜʘʪʘ, ʧʨʠ ʢʦʝʪʦ ʝ ʙʠʣʦ 

ʨʝʛʠʩʪʨʠʨʘʥʦ ʣʝʢʦ ʦʪʩʣʘʙʚʘʥʝ ʥʘ ʙʣʷʩʲʢʘ ʥʘ ʟʚʝʟʜʘʪʘ. ɺ ʪʘʙʣʠʮʘʪʘ ʧʦ-ʜʦʣʫ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʫʩʨʝʜʥʝʥʠʪʝ ʜʘʥʥʠ ʦʪ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʧʘʩʘʞʘ. ʄʦʤʝʥʪʠʪʝ ʦʪ ʚʨʝʤʝ ʩʘ ʜʘʜʝʥʠ ʚ ʯʘʩʪʠ 

ʦʪ ʜʝʥʦʥʦʱʠʝʪʦ. ɹʣʷʩʲʢʲʪ ʥʘ ʟʚʝʟʜʘʪʘ ʝ ʜʘʜʝʥ ʚ ʦʪʥʦʩʠʪʝʣʥʠ ʝʜʠʥʠʮʠ. ʇʦʪʦʢʲʪ ʩʚʝʪʣʠʥʥʘ 

ʝʥʝʨʛʠʷ, ʩʲʟʜʘʚʘʥ ʦʪ ʟʚʝʟʜʘʪʘ ʚ ʤʦʤʝʥʪʠʪʝ ʠʟʚʲʥ ʧʘʩʘʞʘ ʥʘ ʧʣʘʥʝʪʘʪʘ, ʩʝ ʧʨʠʝʤʘ ʟʘ ʨʘʚʝʥ ʥʘ 1. 

ʉʚʝʪʣʠʥʥʠʷʪ ʧʦʪʦʢ, ʨʝʛʠʩʪʨʠʨʘʥ ʦʪ ʟʚʝʟʜʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʧʘʩʘʞʘ ʥʘ ʧʣʘʥʝʪʘʪʘ, ʩʝ ʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠ 

ʦʪ ʝʜʠʥʠʮʘʪʘ. 

¶ ɸ) ʇʦ ʜʘʥʥʠʪʝ ʦʪ ʪʘʙʣʠʮʘʪʘ ʥʘʯʝʨʪʘʡʪʝ ʛʨʘʬʠʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʙʣʷʩʲʢʘ ʥʘ ʟʚʝʟʜʘʪʘ 

ʧʦ ʚʨʝʤʝ ʥʘ ʧʘʩʘʞʘ ʥʘ ʧʣʘʥʝʪʘʪʘ. ʈʘʟʧʦʣʦʞʝʪʝ ʩʢʘʣʘʪʘ ʥʘ ʚʨʝʤʝʪʦ ʧʦ ʜʲʣʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʣʠʩʪʘ 

ʤʠʣʠʤʝʪʨʦʚʘ ʭʘʨʪʠʷ. ɿʘʧʦʯʥʝʪʝ ʦʪ 0.300 ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʦʩ ʠ ʧʨʝʟ 10 ʩʤ ʝʜʥʦ ʦʪ 

ʜʨʫʛʦ ʥʘʥʝʩʝʪʝ ʜʝʣʝʥʠʷʪʘ ʟʘ 0.400 ʠ 0.500 ʯʘʩʪʠ ʦʪ ʜʝʥʦʥʦʱʠʝʪʦ. ʇʦ ʚʝʨʪʠʢʘʣʥʘʪʘ ʦʩ (ʢʲʩʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʣʠʩʪʘ) ʥʘʥʝʩʝʪʝ ʩʚʝʪʣʠʥʥʠʷ ʧʦʪʦʢ, ʢʘʪʦ ʟʘʧʦʯʥʝʪʝ ʦʪ 0.9700 ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʢʘʣʘʪʘ ʠ 

ʧʨʝʟ 5 ʩʤ ʝʜʥʦ ʦʪ ʜʨʫʛʦ ʥʘʥʝʩʝʪʝ ʜʝʣʝʥʠʷʪʘ ʟʘ 0.9800, 0.9900 ʠ 1.000. ɺʪʦʨʠʷʪ ʣʠʩʪ ʤʠʣʠʤʝʪʨʦʚʘ 

ʭʘʨʪʠʷ ʚʠ ʝ ʜʘʜʝʥ ʢʘʪʦ ʨʝʟʝʨʚʝʥ. 

¶ ɹ) ʆʧʨʝʜʝʣʝʪʝ ʨʘʜʠʫʩʘ ʥʘ ʝʢʟʦʧʣʘʥʝʪʘʪʘ. ʇʨʠʝʤʝʪʝ ʤʦʜʝʣ, ʩʧʦʨʝʜ ʢʦʡʪʦ ʟʚʝʟʜʘʪʘ ʩʝ 

ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʨʘʚʥʦʤʝʨʥʦ ʩʚʝʪʝʱ ʧʣʦʩʲʢ ʜʠʩʢ ʠ ʧʨʝʜ ʥʝʛʦ ʧʨʝʤʠʥʘʚʘ ʜʠʩʢʲʪ ʥʘ ʧʣʘʥʝʪʘʪʘ. ʉ 

ʢʦʷ ʧʣʘʥʝʪʘ ʦʪ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʩʨʘʚʥʠ ʧʦ ʨʘʟʤʝʨ ʧʣʘʥʝʪʘʪʘ TrES-1b?  

 ʈʘʜʠʫʩʲʪ ʥʘ ʟʚʝʟʜʘʪʘ ʝ 570 000 ʢʤ. 

 

 

 
ʇʘʩʘʞ ʥʘ ʧʣʘʥʝʪʘ ʧʨʝʜ ʟʚʝʟʜʘ. ɺʩʲʱʥʦʩʪ ʘʩʪʨʦʥʦʤʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʚʠʜʷʪ ʪʘʢʦʚʘ ʠʟʦʙʨʘʞʝʥʠʝ. 

ɿʚʝʟʜʠʪʝ ʩʘ ʪʦʣʢʦʚʘ ʜʘʣʝʯ, ʯʝ ʜʦʨʠ ʩ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʪʝʣʝʩʢʦʧʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʨʘʟʣʠʯʘʪ ʨʝʘʣʥʠʪʝ ʠʤ ʜʠʘʤʝʪʨʠ, ʘ ʟʘ ʧʣʘʥʝʪʠʪʝ ʪʦʚʘ ʟʘʩʝʛʘ ʝ ʥʝʚʲʟʤʦʞʥʦ. ʋʯʝʥʠʪʝ Ăʦʪʛʘʪʚʘʪñ, 

ʯʝ ʧʨʝʜ ʟʚʝʟʜʘʪʘ ʧʨʝʤʠʥʘʚʘ ʧʣʘʥʝʪʘ ʝʜʠʥʩʪʚʝʥʦ ʧʦ ʩʲʚʩʝʤ ʤʘʣʢʦʪʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʙʣʷʩʲʢʘ ʥʘ 

ʟʚʝʟʜʘʪʘ. 

 

 

 

 

 



ʇʘʩʘʞ ʥʘ ʧʣʘʥʝʪʘʪʘ TrES-1b 

 ̄ ɺʨʝʤʝ, ʯʘʩʪʠ ʦʪ 

ʜʝʥʦʥʦʱʠʝʪʦ 

ʆʪʥʦʩʠʪʝʣʝʥ ʩʚʝʪʣʠʥʝʥ 

ʧʦʪʦʢ ʦʪ ʟʚʝʟʜʘʪʘ 

1 0,338 0,9994 

2 0,355 1,0002 

3 0,368 0,9954 

4 0,371 0,9912 

5 0,377 0,9849 

6 0,391 0,9777 

7 0,410 0,9751 

8 0,427 0,9745 

9 0,439 0,9756 

10 0,451 0,9797 

11 0,458 0,9868 

12 0,464 0,9933 

13 0,478 1,0005 

14 0,492 0,9997 

15 0,504 0,9997 

 

 ʈʝʰʝʥʠʝ:  ɸ) ɺʥʠʤʘʪʝʣʥʦ ʨʠʩʫʚʘʤʝ ʪʦʯʢʠʪʝ ʧʦ ʜʘʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʨʝʤʝʪʦ ʠ 

ʦʪʥʦʩʠʪʝʣʥʠʷ ʧʦʪʦʢ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʧʦʢʘʟʘʥ ʥʘ ʧʨʠʣʦʞʝʥʘʪʘ ʛʨʘʬʠʢʘ. ʇʦʩʪʨʦʷʚʘʤʝ ʢʨʠʚʘʪʘ ʥʘ 

ʙʣʷʩʲʢʘ, ʢʘʪʦ ʩʝ ʩʲʦʙʨʘʟʷʚʘʤʝ ʩ ʪʦʚʘ, ʯʝ ʚ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʨʠʩʲʩʪʚʘʪ ʛʨʝʰʢʠ. ɿʘʪʦʚʘ ʢʨʠʚʘʪʘ 

ʧʣʘʚʥʦ ʦʧʠʩʚʘ ʭʦʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʩʚʝʪʣʠʥʥʠʷ ʧʦʪʦʢ, ʙʝʟ ʜʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʚʩʠʯʢʠ ʪʦʯʢʠ. 

(ɺʠʞ ʧʨʠʣʦʞʝʥʠʝʪʦ ʢʲʤ ʨʝʰʝʥʠʷʪʘ ʥʘ ʟʘʜʘʯʘʪʘ.)  ɺ ʩʭʝʤʘʪʠʯʥʠʪʝ ʢʨʠʚʠ ʠʤʘ ʧʣʦʩʲʢ ʫʯʘʩʪʲʢ ʚ 

ʤʠʥʠʤʫʤʘ ʥʘ ʢʨʠʚʘʪʘ, ʥʦ ʨʝʘʣʥʠʪʝ ʢʨʠʚʠ ʩʘ ʨʘʟʣʠʯʥʠ. ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʜʠʩʢʦʚʝʪʝ ʥʘ ʟʚʝʟʜʠʪʝ, 

ʧʦʜʦʙʥʦ ʥʘ ʜʠʩʢʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʥʝ ʩʘ ʨʘʚʥʦʤʝʨʥʦ ʷʨʢʠ, ʘ ʧʦʪʲʤʥʷʚʘʪ ʢʲʤ ʢʨʘʡʱʘʪʘ ʩʠ, ʪʦ ʠ 

ʢʨʠʚʘʪʘ ʠʟʛʣʝʞʜʘ ʟʘʦʙʣʝʥʘ ʦʢʦʣʦ ʩʚʦʷ ʤʠʥʠʤʫʤ. ʗʨʢʦʩʪʪʘ ʥʘ ʜʠʩʢʘ ʥʘ ʟʚʝʟʜʘʪʘ ʚ ʮʝʥʪʲʨʘ ʝ 

ʧʦ-ʛʦʣʷʤʘ ʦʪ ʩʨʝʜʥʘʪʘ ʷʨʢʦʩʪ ʥʘ ʜʠʩʢʘ. ɿʘʪʦʚʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʱʝ ʧʦʣʫʯʠʤ, ʩʘ 

ʧʨʠʙʣʠʟʠʪʝʣʥʠ.  

 

 
 



ɹ)  ɺ ʤʠʥʠʤʫʤʘ ʢʨʠʚʘʪʘ ʩʝ ʜʚʠʞʠ ʦʢʦʣʦ ʩʪʦʡʥʦʩʪ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʷ ʧʦʪʦʢ ʨʘʚʥʘ ʥʘ 0.9750.  

ʇʣʘʥʝʪʘʪʘ ʝ ʟʘʩʝʥʯʠʣʘ ʪʘʢʘʚʘ ʯʘʩʪ ʦʪ ʩʚʝʪʣʠʥʘʪʘ ʥʘ ʟʚʝʟʜʘʪʘ, ʯʝ ʧʦʪʦʢʲʪ ʝ ʥʘʤʘʣʷʣ ʜʦ 0.9750 

ʦʪʥʦʩʠʪʝʣʥʠ ʝʜʠʥʠʮʠ. ʊʦʚʘ ʝ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʣʦʱʪʘ ʥʘ ʥʝʟʘʩʝʥʯʝʥʘʪʘ ʯʘʩʪ ʦʪ ʜʠʩʢʘ ʥʘ 

ʟʚʝʟʜʘʪʘ, ʢʲʤ ʧʲʣʥʘʪʘ ʧʣʦʱ ʥʘ ʩʚʝʪʝʱʠʷ ʜʠʩʢ ʥʘ ʟʚʝʟʜʘʪʘ. ʇʣʦʱʪʘ ʥʘ ʥʝʟʘʩʝʥʯʝʥʘʪʘ ʯʘʩʪ ʦʪ ʜʠʩʢʘ 

ʝ ʨʘʚʥʘ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʧʣʦʱʠʪʝ ʥʘ ʜʠʩʢʦʚʝʪʝ ʥʘ ʟʚʝʟʜʘʪʘ ʠ ʧʣʘʥʝʪʘʪʘ. ʊʦʛʘʚʘ: 

 
Ὓz Ὓ

Ὓz
πȢωχυ 

ʈʝʰʘʚʘʤʝ ʦʪʥʦʩʥʦ  Spl : 

Ὓ πȢπςυϽὛz 

 

“Ὑ πȢπςυϽ“Ὑz  

 

Ὑ ὙzЍπȢπςυπȢρυψϽὙz ωππππ Ὧά 
 

 ɺʠʞʜʘʤʝ, ʯʝ ʝʢʟʦʧʣʘʥʝʪʘʪʘ ʝ ʦʪ ʪʠʧʘ ʥʘ ʧʣʘʥʝʪʠʪʝ ʛʠʛʘʥʪʠ ʠ ʝ ʤʘʣʢʦ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʖʧʠʪʝʨ.  

 ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʧʣʘʥʝʪʘʪʘ ʝ ʦʱʝ ʧʦ-ʙʣʠʟʦ ʧʦ ʨʘʟʤʝʨʠ ʜʦ ʖʧʠʪʝʨ. ʅʠʝ ʧʦʣʫʯʘʚʘʤʝ ʧʦ-

ʛʦʣʷʤ ʨʘʜʠʫʩ ʥʘ ʧʣʘʥʝʪʘʪʘ ʧʦʨʘʜʠ ʥʝʦʪʯʠʪʘʥʝ ʥʘ ʝʬʝʢʪʘ ʥʘ ʧʦʪʲʤʥʝʥʠʝ ʢʲʤ ʢʨʘʷ ʥʘ ʜʠʩʢʘ ʥʘ 

ʟʚʝʟʜʘʪʘ. 

 

 ʂʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʷʚʘʥʝ (ʦʙʱʦ 15 ʪ.): 

 ɿʘ ʧʨʘʚʠʣʥʠʷ ʠʟʙʦʨ ʥʘ ʤʘʱʘʙ ʧʦ ʩʢʘʣʠʪʝ ʥʘ ʛʨʘʬʠʢʘʪʘ ʠ ʧʨʝʮʠʟʥʦ ʥʘʥʘʩʷʥʝ ʥʘ ʪʦʯʢʠʪʝ 

ʦʪ ʢʨʠʚʘʪʘ ʥʘ ʙʣʷʩʲʢʘ ʥʘ ʟʚʝʟʜʘʪʘ ï 6 ʪ. 

 ɿʘ ʧʨʝʢʘʨʚʘʥʝ ʥʘ ʧʣʘʚʥʘ ʢʨʠʚʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʙʣʷʩʲʢʘ ï 2 ʪ. 

 ɿʘ ʧʨʘʚʠʣʝʥ ʪʝʦʨʝʪʠʯʝʥ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʜʠʫʩʘ ʥʘ ʧʣʘʥʝʪʘʪʘ ï 3 ʪ. 

 ɿʘ ʠʟʤʝʨʚʘʥʠʷ ʠ ʧʨʝʩʤʷʪʘʥʠʷ ï 3 ʪ. 

 ɿʘ ʧʨʘʚʠʣʝʥ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ ï 1 ʪ. 
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ʌʠʛ. 2. 

ʂʲʤ ʨʝʰʝʥʠʝ ʥʘ ɿʘʜʘʯʘ 3. 
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