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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʝʢʪʥʳʡ ʦʙʣʠʢ ʄʂɸ ʩ ʕʈɼʋ, ʦʮʝʥʝʥʳ ʧʘʨʘʤʝʪʨʳ 

ʩʣʫʞʝʙʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʣʦʞʝʥ ʚʦʟʤʦʞʥʳʡ ʩʦʩʪʘʚ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʄʂɸ, ʘ ʪʘʢ ʞʝ 

ʚʳʷʚʣʝʥʳ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʄʂɸ. 

ʇʨʦʨʘʙʦʪʢʘ ʄʂɸ ʧʨʦʚʝʜʝʥʘ ʩ ʫʯʸʪʦʤ ʧʦʧʫʪʥʦʛʦ ʚʳʚʝʜʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʡ ʮʝʣʠ 

ʧʝʨʝʣʸʪʘ ʩ ʕʈɼʋ ʚʳʙʨʘʥʘ ʃʫʥʘ. ʅʘ ʘʧʧʘʨʘʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʪʨʘʙʦʪʢʫ ʨʷʜʘ ʥʦʚʳʭ 

ʨʝʰʝʥʠʡ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʵʣʝʢʪʨʦʨʘʢʝʪʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, 

ʧʨʦʝʢʪʥʳʡ ʦʙʣʠʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʫʥʳ, ʩʦʩʪʘʚ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ 

 

1.ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʦʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʩʬʝʨʘ ʟʘʜʘʯ ʨʝʰʘʝʤʳʭ ʤʘʣʳʤʠ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ ʨʘʩʪʸʪ ʩ ʢʘʞʜʳʤ ʜʥʸʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʳʝ ʢʦʩʤʠʯʝʩʢʠʝ 

ʘʧʧʘʨʘʪʳ (ʄʂɸ) ʨʝʰʘʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ  ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʥʠ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʞʧʣʘʥʝʪʥʳʭ ʥʘʫʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) ï ʤʘʣʘʷ ʤʘʩʩʘ ʧʦʟʚʦʣʷʝʪ 

ʚʳʚʝʩʪʠ ʠʭ ʥʘ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʰʝʚʳʭ 
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ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʚʠʛʘʪʝʣʠ ʤʘʣʦʡ ʪʷʛʠ (ʵʣʝʢʪʨʦʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ 

(ʕʈɼʋ)).  

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʢʦʩʤʠʯʝʩʢʦʡ ʵʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʰʝʚʳʭ ʕʈɼʋ ʥʘ ʤʝʞʧʣʘʥʝʪʥʳʭ 

ʂɸ ʰʠʨʦʢʦ ʠʩʩʣʝʜʦʚʘʣʦʩʴ. ʄʥʦʞʝʩʪʚʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʙʘʣʣʠʩʪʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʦʢʘʟʳʚʘʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʕʈɼʋ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʚʠʛʘʪʝʣʴʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʩʤʦʥʘʚʪʠʢʝ ʕʈɼʋ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʢʦʨʨʝʢʮʠʠ  ʦʨʠʝʥʪʘʮʠʠ ʂɸ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʂɸ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʩ ʤʦʱʥʦʡ ʩʠʩʪʝʤʦʡ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʃʠʜʝʨʦʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʕʈɼʋ ʥʘ ʂɸ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʆɸʆ 

çʀʉʉ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʸʚʘè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʘʣʦʡ ʧʣʘʪʬʦʨʤʳ ʩ 

ʤʘʨʰʝʚʦʡ ʕʈɼʋ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ 

ʘʧʧʘʨʘʪʳ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ [1]. ɼʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ ʤʝʞʧʣʘʥʝʪʥʳʭ ʄʂɸ, ʥʦ ʠ ʜʣʷ 

ʦʢʦʣʦʟʝʤʥʳʭ ʄʂɸ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʨʙʠʪʘʭ. ɺ ʤʠʨʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʂɸ ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʰʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʕʈɼʋ (ʨʠʩʫʥʦʢ 

1-4), ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʧʘʜʘʝʪ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʘʟʜʝʣ ʤʘʣʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘ ʤʥʦʛʠʭ 

ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʈʠʩʫʥʦʢ 1 - ʂɸ Deep Space-1 (m = 374 ʢʛ, P = 2.5 ʢɺʪ, ɿʘʧʫʩʢ ï 1998 ʛ., ʉʐɸ) 
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ʈʠʩʫʥʦʢ 2 - ʂɸ Hayabusa (m = 510 ʢʛ, P = 2.6 ʢɺʪ, ɿʘʧʫʩʢ ï 2003 ʛ., ʗʧʦʥʠʷ) 

 

ʈʠʩʫʥʦʢ 3 - ʂɸ Smart-1 (m = 367 ʢʛ, P = 1.9 ʢɺʪ, ɿʘʧʫʩʢ ï 2003 ʛ., ɽʚʨʦʧʘ) 

 

ʈʠʩʫʥʦʢ 4 - ʂɸ Dawn (m = 725 ʢʛ, P = 2.6 ʢɺʪ, ɿʘʧʫʩʢ ï 2007 ʛ., ʉʐɸ) 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʝʢʪʥʳʡ ʦʙʣʠʢ ʄʂɸ ʩ ʕʈɼʋ, ʦʮʝʥʝʥʳ ʧʘʨʘʤʝʪʨʳ 

ʩʣʫʞʝʙʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʣʦʞʝʥ ʚʦʟʤʦʞʥʳʡ ʩʦʩʪʘʚ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʪʘʢ ʞʝ ʚʳʷʚʣʝʥʳ 



4 

 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʪʘʢʦʛʦ ʄʂɸ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʄʂɸ ʧʨʦʨʘʙʘʪʳʚʘʣʩʷ ʩ ʫʯʸʪʦʤ ʧʦʧʫʪʥʦʛʦ ʚʳʚʝʜʝʥʠʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʡ 

ʮʝʣʠ ʧʝʨʝʣʸʪʘ ʩ ʕʈɼʋ ʚʳʙʨʘʥʘ ʃʫʥʘ. ʅʘ ʘʧʧʘʨʘʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʪʨʘʙʦʪʢʫ ʨʷʜʘ 

ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ. 

ʃʫʥʘ ʠ ʦʢʦʣʦʣʫʥʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [2]. ʏʪʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ ʠ ʦʧʨʘʚʜʘʥʥʦ. ʃʫʥʘ - ʙʣʠʞʘʡʰʝʝ ʢ 

ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʥʝʙʝʩʥʦʝ ʪʝʣʦ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʃʫʥʘ ʠ ʷʚʠʣʘʩʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʪʘʢ ʢʘʢ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʥʘʟʝʤʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʦʠʩʢ ʚʦʜʳ (ʚʦʜʷʥʦʛʦ ʣʴʜʘ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ ʚ ʨʘʡʦʥʝ ʝʝ ʧʦʣʶʩʦʚ, ʚ ʢʨʘʪʝʨʘʭ, 

ʛʜʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʣʫʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʧʫʪʥʠʢʝ ɿʝʤʣʠ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ ʠ ʧʫʪʠ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʝʘʣʠʟʫʝʤʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ.  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʧʘʩʩʠʚʥʦʡ ʠʣʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʠ. ɿʦʥʜʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ 

ʘʢʪʠʚʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ 35-40 ʄɻʮ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʛʨʫʥʪʘ ʧʣʘʥʝʪʳ ʜʦ ʛʣʫʙʠʥ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. 

ɿʦʥʜʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʧʘʩʩʠʚʥʦʡ (ʙʠʩʪʘʪʠʯʝʩʢʦʡ) ʨʘʜʠʦʣʦʢʘʮʠʠ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 1 ʢʤ ʚ ʚʠʜʠʤʦʡ ʩ ɿʝʤʣʠ ʯʘʩʪʠ 

ʃʫʥʳ. ɸʧʧʘʨʘʪʫʨʫ ʜʣʷ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʤʘʣʦʤ ʢʦʩʤʠʯʝʩʢʦʤ 

ʘʧʧʘʨʘʪʝ. ɸ ʥʘʣʠʯʠʝ ʕʈɼʋ ʥʘ ʄʂɸ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʟʥʳʭ ʦʨʙʠʪʘʭ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʃʫʥʳ ʤʝʪʦʜʦʤ ʙʠʩʪʘʪʠʯʝʩʢʦʡ ʣʦʢʘʮʠʠ ʝʱʸ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʙʳ ʚʳʩʦʢʫʶ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʂʅɸ) ʚ ʯʘʩʪʠ ʛʣʫʙʠʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʣʦʢʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ 35-40 ʄɻʮ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʦʪʥʠ ʤʝʪʨʦʚ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʚʫʭ 

ʣʝʧʝʩʪʢʦʚʦʡ ʘʥʪʝʥʥʳ ʚ ʚʠʜʝ ʤʝʣʢʦʷʯʝʠʩʪʦʡ ʩʝʪʢʠ ʥʘ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. 

ʊʘʢ ʞʝ ʚ ʩʦʩʪʘʚ ʂʅɸ ʚʭʦʜʠʪ ʙʘʟʦʚʳʡ ʙʦʨʪʦʚʦʡ ʩʝʥʩʦʨ ʥʘʢʦʧʣʝʥʥʦʡ ʜʦʟʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʬʦʥʘ ʙʣʠʟ ʄʂɸ ʠ ʩʧʝʢʪʨʦʤʝʪʨ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ 

ɻɸʃʉ-ɺʆ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʦʢʦʚ ʧʨʦʪʦʥʦʚ ʵʥʝʨʛʠʝʡ ʙʦʣʝʝ 600 ʄʵʚ. 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʣʝʪ ʄʂɸ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʛʠ ʕʈɼʋ ʩ ʥʘʯʘʣʴʥʦʡ ʦʨʙʠʪʳ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ɿʝʤʣʠ (ʆʀʉɿ), ʥʘ ʢʦʪʦʨʫʶ ʄʂɸ ʚʳʚʦʜʠʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʧʫʪʥʦʡ 

ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʭʝʤʳ ʧʝʨʝʣʝʪʘ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ [3]: 

- ʢʦʤʧʣʘʥʘʨʥʳʡ ʤʝʞʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʝʣʝʪ ʄʂɸ ʠʟ ʧʝʨʠʮʝʥʪʨʘ ʥʘʯʘʣʴʥʦʡ ʦʢʦʣʦʟʝʤʥʦʡ 

ʚʳʩʦʢʦʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʳ (ʢʨʫʛʦʚʘʷ H = 42164 ʢʤ, i = 51.4Á) ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʢʨʫʛʦʚʫʶ ʆʀʉɿ; 

- ʧʝʨʝʣʝʪ ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʆʀʉɿ ʚ ʢʦʣʣʠʥʝʘʨʥʫʶ ʪʦʯʢʫ ʣʠʙʨʘʮʠʠ L1 ʩʠʩʪʝʤʳ ɿʝʤʣʷ-

ʃʫʥʘ; 

- ʧʝʨʝʣʝʪ ʠʟ L1 ʥʘ ʢʦʥʝʯʥʫʶ ʢʨʫʛʦʚʫʶ, ʧʦʣʷʨʥʫʶ ʆʀʉʃ ʩ ʚʳʩʦʪʦʡ 100 ʢʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʕʈɼʋ ʙʳʣ ʚʳʙʨʘʥ ʂʄ-60 (ʤʦʱʥʦʩʪʴ 670 ɺʪ, ʪʷʛʘ 36 ʤʅ, ʫʜʝʣʴʥʳʡ 

ʠʤʧʫʣʴʩ 1716 ʩ, ʨʝʩʫʨʩ 4100 ʯʘʩʦʚ), ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʜʚʫʭʩʪʝʧʝʥʥʦʤ ʧʦʜʚʝʩʝ. 

ʉʦʩʪʘʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʦʝʢʪʥʳʡ ʦʙʣʠʢ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ, 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1.1 ʉʦʩʪʘʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʉʦʟʜʘʚʘʝʤʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʪʘʨʪʘ; 

- ʚʳʚʝʜʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʟʘʜʘʥʥʫʶ ʦʨʙʠʪʫ; 

- ʧʨʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ; 

- ʧʨʠʝʤ ʠ ʘʥʘʣʠʟ ʧʦʩʪʫʧʘʶʱʝʡ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ; 

- ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʯʥʳʭ ʧʨʠʙʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ. 

ɺ ʩʦʩʪʘʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: 

- ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ; 

- ʛʦʣʦʚʥʦʡ ʦʙʪʝʢʘʪʝʣʴ; 

- ʨʘʢʝʪʘ-ʥʦʩʠʪʝʣʴ; 

- ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ; 

- ʩʪʘʨʪʦʚʳʡ ʢʦʤʧʣʝʢʩ; 

- ʥʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʸʪʦʤ. 
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1.2  ʇʨʦʝʢʪʥʳʡ ʦʙʣʠʢ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʄʂɸ ʮʝʣʝʚʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʩʭʝʤ, ʙʳʣ ʧʨʠʥʷʪ ʧʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦ-

ʙʣʦʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʘʧʧʘʨʘʪʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʫʥʠʬʠʢʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʂɸ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ, ʠʤʝʝʪ 

ʚʳʩʦʢʠʝ ʤʘʩʩʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʙʣʦʢʠ ʠ ʤʦʜʫʣʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʧʧʘʨʘʪ, 

ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʦʩʪʘʚʝ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ.  

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʫʧʦʤʷʥʫʪʦʡ ʠʜʝʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʭʦʜʘ 

ʦʪ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʝʜʠʥʠʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʜʣʠʪʝʣʴʥʳʤ ʮʠʢʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʂɸ, 

ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʟʘʢʦʥʯʝʥʥʳʭ ʤʦʜʫʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ ʫʥʠʬʠʢʘʮʠʠ ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʦʧʨʦʩʳ ʫʥʠʬʠʢʘʮʠʠ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠ ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʦʪʦʢʦʣʦʚ ʩʦʧʨʷʞʝʥʠʷ, ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʩʪʘʥʜʘʨʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʤʝʪʦʜʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ, ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʠʝʤʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʣʫʞʝʙʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʄʂɸ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʛʦ ʤʦʜʫʣʴʥʦ-ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ʩ ʝʜʠʥʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ, ʧʨʦʩʪʦʪʫ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʧʝʮʬʘʢʪʦʨʘʤ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ, ʤʘʣʳʡ 

ʚʝʩ, ʨʘʟʤʝʨ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ ʩʦʩʪʦʠʪ ʠʟ ʢʦʩʤʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʂʇ) ʠ ʢʦʤʧʣʝʢʩʘ 

ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʂʅɸ). 

ʀʩʭʦʜʷ ʠʟ ʟʘʜʘʯ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʄʂɸ,  ʘʧʧʘʨʘʪʫʨʫ ʂʇ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʛʨʫʧʧʳ ʧʨʠʙʦʨʦʚ ʠ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. 

1.2.1  ɹʦʨʪʦʚʦʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʝʥʠʷ (ɹʂʋ) 

ɺ ʩʦʩʪʘʚ ɹʂʋ ʚʭʦʜʷʪ: 

- ʙʦʨʪʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ï ʎɺʄ-25 (ɸʅʆ çʅʊʀʎ ʊʝʭʂʦʤè)  ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ, ʥʝʘʢʪʠʚʥʘʷ ʧʦʣʦʚʠʥʘ ʨʘʙʦʪʘʝʪ ʚ ʛʦʨʷʯʝʤ ʨʝʟʝʨʚʝ. ʇʨʝʜʳʜʫʱʘʷ 
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ʚʝʨʩʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʧʨʦʭʦʜʠʪ ʣʸʪʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʘʧʧʘʨʘʪʝ ʗʤʘʣ; 

- ʘʜʘʧʪʝʨʳ ʩʚʷʟʠ (ɸʅʆ çʅʊʀʎ ʊʝʭʂʦʤè) ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʘʚʪʦʤʘʪʠʢʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʎɺʄ-25. ʂʘʞʜʳʡ ʘʜʘʧʪʝʨ ʩʚʷʟʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʦʜʠʥʘʢʦʚʳʭ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʦʤʘʥʜʘʤ ʠʟ 

ʎɺʄ 25. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʠ ʥʘʟʥʘʯʝʥʠʝ ʘʜʘʧʪʝʨʦʚ ʩʚʷʟʠ: ɸʉ-01 ï ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʪʘʮʠʝʡ ʧʨʠʙʦʨʦʚ ɹʂʋ ʠ ʂʅɸ; ɸʉ-02 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ (ʉʆʊʈ) ʠ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʡ ʩʠʩʪʝʤʦʡ 

(ɸʌʉ); ɸʉ-03 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ; ɸʉ-04 ï 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʕʈɼʋ; ɸʉ-05 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʛʘʟʦʚʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ ʨʘʟʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʝʡ ʤʘʭʦʚʠʢʦʚ, ʧʦʜʨʳʚʦʤ ʧʠʨʦʪʝʭʥʠʢʠ ʠ ʦʧʨʦʩʦʤ 

ʪʝʣʝʤʝʪʨʠʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

- ʢʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ: 

a) ʦʧʪʠʯʝʩʢʠʡ ʩʦʣʥʝʯʥʳʡ ʜʘʪʯʠʢ  ï 347ʂ (ʆɸʆ çʅʇʇ ɻʝʦʬʠʟʠʢʘ-ʂʦʩʤʦʩè) ï 2 

ʧʨʠʙʦʨʘ; 

b) ʟʚʝʟʜʥʳʡ ʜʘʪʯʠʢ ï ɸʩʪʨʦʣ-12 (ɿɸʆ çʅʇʆ ʃʝʧʪʦʥè) ï 2 ʧʨʠʙʦʨʘ; 

c) ʙʝʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʠʥʝʨʮʠʘʣʴʥʳʡ ʙʣʦʢ ɹʀɹ (ʆɸʆ çʅʇʆ ʀʊè) ï 1 ʧʨʠʙʦʨ. 

- ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ: 

a) ʜʚʠʛʘʪʝʣʠ-ʤʘʭʦʚʠʢʠ ɼʄ-1-10 (ʆɸʆ çʅʇʎ ʇʦʣʶʩè) ï 4 ʧʨʠʙʦʨʘ; 

b) ʛʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ɻɼ50 ï ʨʘʟʛʨʫʟʢʘ ʜʚʠʛʘʪʝʣʝʡ ʤʘʭʦʚʠʢʦʚ ʧʦ ʢʘʥʘʣʫ ʢʨʝʥʘ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ï 12 ʰʪʫʢ; 

c) ʤʝʭʘʥʠʟʤ ʦʨʠʝʥʪʘʮʠʠ ʕʈɼʋ ï  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʚʝʢʪʦʨʘ ʪʷʛʠ ʜʚʠʛʘʪʝʣʷ 

ʂʄ-60 ʯʝʨʝʟ ʮʝʥʪʨ ʤʘʩʩ ʄʂɸ ʠ ʨʘʟʛʨʫʞʘʝʪ ɼʄ ʧʦ ʢʘʥʘʣʘʤ ʪʘʥʛʘʞʘ ʠ ʨʳʩʢʘʥʠʷ  ï  

ʆɸʆ çʆʂɹ ʌʘʢʝʣè; 

d) ʧʨʠʚʦʜʳ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. 

- ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; 

- ʙʦʨʪʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

1.2.2 ɹʦʨʪʦʚʦʡ ʨʘʜʠʦʢʦʤʧʣʝʢʩ (ɹʈʂ) 

ɹʦʨʪʦʚʦʡ ʨʘʜʠʦʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

- ʧʨʠʝʤʘ ʢʦʤʘʥʜʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ (ʅʉ), 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ, ʜʝʰʠʬʨʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʧʨʠʥʷʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹʂʋ ʠ ʩʠʩʪʝʤʫ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʉʕʉ); 
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- ʧʝʨʝʜʘʯʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʅʉ; 

- ʧʨʠʝʤʘ ʮʠʬʨʦʚʦʡ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ  ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ (ʊʄʉ) ʠ ʂʅɸ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚ ʧʝʨʝʜʘʯʠ ʠ ʧʝʨʝʜʘʯʠ ʠʭ ʥʘ ʅʉ. 

ɺ ʩʦʩʪʘʚ ɹʈʂ ʚʭʦʜʠʪ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʘʷ ʩʠʩʪʝʤʘ (ɸʌʉ) ʩʦʩʪʦʷʱʘʷ ʠʟ ʘʥʪʝʥʥ ʍ-

ʜʠʘʧʘʟʦʥ ï ʜʚʫʭ ʩʨʝʜʥʝʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ ʥʘ ʦʩʥʦʚʝ ʢʦʤʤʫʪʘʮʠʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 

ʠʟʣʫʯʘʪʝʣʝʡ ʠ ʜʚʫʭ ʤʘʣʦʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ɹʈʂ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʪʘʙʣʠʮʘ 1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ: 

- ʧʨʠʸʤʥʠʢʘ 

- ʧʝʨʝʜʘʪʯʠʢʘ 

 

7145-7235 ʄɻʮ 

8400-8500 ʄɻʮ 

ɼʘʣʴʥʦʩʪʴ ʨʘʜʠʦʩʚʷʟʠ: ʦʪ 200 ʜʦ 400 000 ʢʤ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʊʄʀ, ʂʇʀ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʰʠʙʢʠ ʥʘ ʙʠʪ 10
-5 

ʅʝ ʤʝʥʝʝ 25 ʢʙʠʪ/ʩ 

ʄʦʱʥʦʩʪʴ ʇʈɼ ʥʝ ʙʦʣʝʝ 10 ɺʪ 

ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ 4 ʢʛ 

1.2.3 ʊʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʊʄʉ) 

ʊʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʠʛʥʘʣʴʥʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ ʜʘʪʯʠʢʦʚ; 

- ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ; 

- ʧʨʠʸʤ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʦʪ ɹʂʋ; 

- ʟʘʧʦʤʠʥʘʥʠʝ ʊʄʀ ʚ ʚʠʜʝ ʊʄ-ʢʘʜʨʦʚ ʚ ʟʘʧʦʤʠʥʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ; 

- ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʊʄʀ ʠʟ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʜʨʦʚ ʊʄʀ ʩ 

ʧʝʨʝʜʘʯʝʡ ʚ ɹʈʂ. 

1.2.4 ʕʣʝʢʪʨʦʨʘʢʝʪʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʕʈɼʋ) 

ɺ ʩʦʩʪʘʚ ʕʈɼʋ ʚʭʦʜʷʪ:  
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- ʜʚʠʛʘʪʝʣʴʥʳʡ ʙʣʦʢ ʥʘ ʦʩʥʦʚʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʂʄ-60, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ ʜʚʘ ʤʦʜʫʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ, ʜʚʠʛʘʪʝʣʴ ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ 

ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʤʝʭʘʥʠʟʤʘ ʦʨʠʝʥʪʘʮʠʠ ʕʈɼʋ; 

- ʙʣʦʢ ʭʨʘʥʝʥʠʷ ʢʩʝʥʦʥʘ ʢʦʤʧʦʟʠʪʥʳʡ ʰʘʨʦʙʘʣʣʦʥ ʦʙʲʝʤʦʤ 42 ʣ, ʤʘʩʩʦʡ ï 13 ʢʛ; 

ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ ï 450 ʤʤ; 

- ʙʣʦʢ ʢʣʘʧʘʥʦʚ (ɹʂʃ), ʩʦʝʜʠʥʷʶʱʠʭ ʕʈɼʋ ʩ ʙʣʦʢʦʤ ʭʨʘʥʝʥʠʷ ʢʩʝʥʦʥʘ; 

- ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʭʦʜʦʤ (ɹʋʈ); 

- ʙʣʦʢ ʧʦʜʘʯʠ ʢʩʝʥʦʥʘ ʚ ʘʥʦʜ (ɹʇʂ-ɸʄ) ʜʚʠʛʘʪʝʣʷ ʥʘ ʤʘʨʰʝʚʦʤ ʨʝʞʠʤʝ; 

- ʙʣʦʢ ʧʦʜʘʯʠ ʢʩʝʥʦʥʘ ʚ ʢʘʪʦʜ (ɹʇʂ-ʂ) ʜʚʠʛʘʪʝʣʷ; 

- ʙʣʦʢ ʧʦʜʘʯʠ ʢʩʝʥʦʥʘ ʚ ʘʥʦʜ (ɹʇʂ-ɸʂ) ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʨʝʞʠʤʝ ʨʘʟʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʝʡ 

ʤʘʭʦʚʠʢʦʚ; 

- ʤʝʞʙʣʦʯʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ; 

- ʙʣʦʢ ʧʦʜʘʯʠ ʢʩʝʥʦʥʘ ʚ ʛʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ɻɼ50 (ɹʇʂ-ɻɼ). 

1.2.5 ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ (ʉʆʊʈ) 

ɺ ʩʦʩʪʘʚ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ ʚʭʦʜʷʪ ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʪʝʧʣʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʂ ʘʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ, ʢ ʧʘʩʩʠʚʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʵʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ (ʕɺʊʀ); 

- ʪʝʧʣʦʚʳʝ ʩʦʪʦʧʘʥʝʣʠ (ʩ ʪʝʧʣʦʚʳʤʠ ʪʨʫʙʘʤʠ); 

- ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʪʝʨʤʠʯʝʩʢʠʝ ʨʘʟʚʷʟʢʠ); 

- ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʪʝʨʤʦʦʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʚ ʪʨʝʙʫʝʤʳʭ ʜʠʘʧʘʟʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʝ ʥʘ ʪʝʧʣʦʚʳʝ ʩʦʪʦʚʳʝ ʧʘʥʝʣʠ (ʊʉʇ). ʉ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ ʪʨʫʙ 

ʨʘʟʤʝʱʝʥʥʳʭ ʚʥʫʪʨʠ ʊʉʇ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʩʝʡ ʊʉʇ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ ʊʉʇ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʪʝʨʤʦʦʧʪʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʠʟʣʫʯʘʪʴ ʚ ʢʦʩʤʦʩ ʧʦʩʪʫʧʘʶʱʠʝ ʧʦʪʦʢʠ ʪʝʧʣʘ. ʊʝʧʣʦ, ʚʳʜʝʣʷʝʤʦʝ ʘʧʧʘʨʘʪʫʨʦʡ 

ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ ʪʨʫʙ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʊʉʇ ʠ ʟʘʪʝʤ ʠʟʣʫʯʘʝʪʩʷ ʚ 

ʢʦʩʤʦʩ. 

1.2.6 ʉʠʩʪʝʤʘ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ (ʉʕʉ) 

ɺ ʩʦʩʪʘʚ ʉʕʉ ʚʭʦʜʷʪ: 

- ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʂɸʉ) ï ʆɸʆ "ʅʇʎ "ʇʦʣʶʩ"; 
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- ʩʠʩʪʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʉʇʋ) ʂʄ-60 ï ʚʳʙʦʨ ʉʇʋ ʦʙʫʩʣʦʚʣʝʥ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʕʈɼʋ ʂʄ-60. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʅʇʎ çʇʦʣʶʩè 

ʨʘʟʨʘʙʦʪʘʥʘ  ʉʇʋ-ʂʈ,  ʧʦʟʚʦʣʷʶʱʝʝ  ʫʧʨʘʚʣʝʥʠʝ  ʜʚʫʤʷ ʂʄ-60. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʦʩʪʘʚ ʄʂɸ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ ʉʇʋ-ʂʈ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ; 

- ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ (ɸɹ) ï ʜʚʝ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ 6ʃʀ-25 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çʉʘʪʫʨʥè, ʩʫʤʤʘʨʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʨʘʟʨʷʜʥʘʷ ʝʤʢʦʩʪʴ 50 ɸĿʯ, 

ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʦʪ 16.2 ʜʦ 24.6 ɺ; 

- ʙʘʪʘʨʝʠ ʩʦʣʥʝʯʥʳʝ (ɹʉ), ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2: 

ʊʘʙʣʠʮʘ 2 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʨʦʢ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ (ʉɸʉ), ʣʝʪ 3 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʢʦʥʮʝ ʉɸʉ, ɺʪ 1309 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʚʦʨʦʢ ʚ ʧʘʥʝʣʠ 3 

ʆʙʱʘʷ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʤ
2 

4.61 

ʄʘʩʩʘ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʌʇ), ʢʛ 

ʄʘʩʩʘ ʢʘʙʝʣʴʥʦʡ ʩʝʪʠ, ʢʛ 

6.8 

1.9 

ʊʠʧ ʌʇ 

ʊʨʝʭʢʘʩʢʘʜʥʳʝ ʠʟ ʘʨʩʝʥʠʜʘ ʛʘʣʣʠʷ ʥʘ 

ʛʝʨʤʘʥʠʝʚʳʭ ʧʦʜʣʦʞʢʘʭ ʪʠʧʘ 3G30C ʩ 

ʂʇɼ ~25% 

ʇʦʩʪʘʚʱʠʢ ʌʇ ʆɸʆ çʉʘʪʫʨʥè (ʛ. ʂʨʘʩʥʦʜʘʨ) 

 

ʊʘʢʞʝ ʚ ʩʦʩʪʘʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʭʦʜʠʪ ʙʦʨʪʦʚʘʷ ʢʘʙʝʣʴʥʘʷ ʩʝʪʴ (ɹʂʉ) ʠ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. 

1.3 ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʘʷ ʩʭʝʤʘ ʄʂɸ ʩ ʤʘʨʰʝʚʦʡ ʕʈɼʋ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʩʪʨʦʝʥʠʷ ʄʂɸ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʜʫʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʩʠʣʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʥʝʛʝʨʤʝʪʠʯʥʳʡ ʧʨʠʙʦʨʥʳʡ ʢʦʥʪʝʡʥʝʨ - 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʙʝʩʢʘʨʢʘʩʥʦ ʩʦʙʨʘʥʥʳʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʪʨʝʭʩʣʦʡʥʳʝ ʩʦʪʦʧʘʥʝʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʦʙʰʠʚʦʢ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʦʪʦʟʘʧʦʣʥʠʪʝʣʷ, ʩ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ 

ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʮʝʣʝʚʦʡ ʠʣʠ ʩʣʫʞʝʙʥʦʡ ʘʧʧʘʨʘʪʫʨʳ [4] (ʨʠʩʫʥʢʠ 5-14). 
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ʈʠʩʫʥʦʢ 5 - ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʦʙʱʠʡ ʚʠʜ) 

 

ʈʠʩʫʥʦʢ 6 - ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʦʙʱʠʡ ʚʠʜ) 
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ʈʠʩʫʥʦʢ 7 - ʈʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʦʙʱʠʡ ʚʠʜ) 

 

ʈʠʩʫʥʦʢ 8 - ʈʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʦʙʱʠʡ ʚʠʜ) 
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ʈʠʩʫʥʦʢ 9 - ʈʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʦʙʱʠʡ ʚʠʜ, ʧʘʥʝʣʠ +ʍ, +Y, +Zʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ) 

 

ʈʠʩʫʥʦʢ 10 - ʈʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʃʄʂɸ (ʦʙʱʠʡ ʚʠʜ, ʧʘʥʝʣʠ +ʍ, -Y, +Z ʫʩʣʦʚʥʦ ʥʝ 

ʧʦʢʘʟʘʥʳ) 
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ʈʠʩʫʥʦʢ 11- ʋʢʨʫʧʥʝʥʥʘʷ ʩʭʝʤʘ ʯʣʝʥʝʥʠʷ ʄʂɸ 

ɺʥʫʪʨʝʥʥʠʝ ʩʪʦʨʦʥʳ ʧʘʥʝʣʝʡ ÑZ, ÑY ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʨʠʙʦʨʦʚ 

ʩʣʫʞʝʙʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʅʠʞʥʷʷ ʛʨʘʥʴ ʧʘʥʝʣʠ -ʍ ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʭʦʜʥʦʛʦ 

ʘʜʘʧʪʝʨʘ ʩ ʩʠʩʪʝʤʦʡ ʦʪʜʝʣʝʥʠʷ, ʥʘ ʵʪʫ ʞʝ ʛʨʘʥʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʤʦʜʫʣʷ ʦʨʠʝʥʪʘʮʠʠ 

ʜʚʠʛʘʪʝʣʷ ʂʄ-60, ʚʝʨʭʥʷʷ ʛʨʘʥʴ ʵʪʦʡ ʧʘʥʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʙʣʦʢʘ ʭʨʘʥʝʥʠʷ 

ʢʩʝʥʦʥʘ ʠ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʢʩʝʥʦʥʘ. ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠ ʧʘʥʝʣʠ +ʍ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʅʘ ʧʘʥʝʣʠ -Z ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʨʠʚʦʜʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʚʨʘʱʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ, ʢʦʣʣʠʥʝʘʨʥʦʡ 

ʦʩʠ Y ʙʘʟʦʚʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʘʧʧʘʨʘʪʘ. ʂʘʞʜʘʷ ʧʘʥʝʣʴ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʪʚʦʨʦʢ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʩʣʦʡʥʳʝ ʩʦʪʦʧʘʥʝʣʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ 

ʥʠʭ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ. ʂ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʫʟʣʦʚ ʧʦʚʦʨʦʪʘ ʠ ʟʘʯʝʢʦʚʢʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʝʨʴʸʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪ.ʢ. ʧʨʠʤʝʨʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʮʦʚ ʵʪʠʭ ʘʛʨʝʛʘʪʦʚ ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʩʯʝʢʦʚʢʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʨʦʯʝʢʠ (ʪʝʧʣʦʚʳʝ ʯʝʢʠ). ʊʝʧʣʦʚʳʝ ʯʝʢʠ 

ʦʙʣʘʜʘʶʱʠʝ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʧʨʠʤʝʥʷʝʤʳʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɺʥʝʰʥʠʝ ʩʪʦʨʦʥʳ ʧʘʥʝʣʝʡ Ñ Y ʠ +Z, ʘ ʪʘʢʞʝ ʩʚʦʙʦʜʥʳʝ ʦʪ 
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ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʪʦʨʦʥʳ ʧʘʥʝʣʝʡ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʩʣʫʞʘʪ ʨʘʜʠʘʪʦʨʘʤʠ-

ʦʭʣʘʜʠʪʝʣʷʤʠ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ. 

 

ʈʠʩʫʥʦʢ 12 - ʈʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʚʠʜ ʩʟʘʜʠ) 

 

ʈʠʩʫʥʦʢ 13 - ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʄʂɸ (ʚʠʜ ʩʟʘʜʠ) 


