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ɸʅʆʊɸʎɯʗ 

 

 

ɸʥʜʨʽʻʚʩʴʢʠʡ ʄ. ɺ. ʇʨʦʢ̒ʪʫʚʘʥʥʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʥʘ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ ʢʝʨʦʩʠʥʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 134 

ï ʘʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘ (ʤʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷ). ï ɼʥʽʧʨʦʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ  

ɺ XXI ʩʪʦʨʽʯʯʽ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʨʦʟʚʠʪʦʢ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ï ʘʢʪʠʚʥʘ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʷ ʢʦʩʤʦʩʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʨʘʢʝʪʠ-ʥʦʩʽʷ (ʈʅ) 

ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʥʝ ʚʠʤʦʛʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʝʩʪʠʞʫ ʢʨʘʾʥʠ, ʷʢ ʮʝ ʙʫʣʦ ʚ XX 

ʩʪʦʨʽʯʯʽ, ʘ ʚʠʢʣʶʯʥʦ ʚʠʤʦʛʘʤʠ ʨʠʥʢʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʦʥʠ ʧʦʨʦʜʞʫʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʫ ʙʦʨʦʪʴʙʫ, ʱʦ ʟʤʽʥʶʻ ʨʦʟʫʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʘʢʝʪʥʦ-

ʢʦʩʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʈʂʂ). ʋ ʨʠʥʢʦʚʦʤʫ ʘʩʧʝʢʪʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʈʂʂ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦʶ ʮʽʥʦʶ ʟʘ ʚʠʢʦʥʘʥʥʷ ʧʫʩʢʦʚʦʾ ʤʽʩʽʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦ ʾ ʥʘʜʽʡʥʦʩʪʽ, ʤʦʙʽʣʴʥʽʩʪʶ ʥʘʜʘʥʥʷ ʧʫʩʢʦʚʠʭ ʧʦʩʣʫʛ, 

ʤʦʞʣʠʚʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʤʦʛ ʨʠʥʢʫ. 

ɼʨʫʛʠʤ ʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʬʦʨʤʫʻ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʨʘʢʝʪʥʦ-

ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ, ʻ ʤʽʥʽʘʪʶʨʠʟʘʮʽʷ ʝʣʝʢʪʨʦʥʽʢʠ. ʎʝʡ ʬʘʢʪʦʨ ʟʙʽʣʴʰʫʻ ʟʘʧʠʪ 

ʥʘ ʟʘʧʫʩʢ ʤʘʣʠʭ ʨʘʢʝʪ-ʥʦʩʽʾʚ. ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʥʮʝʧʮʽʷ ʤʘʣʦʾ ʨʘʢʝʪʠ-ʥʦʩʽʷ 

ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʘʚʪʦʥʦʤʽʶ ʚʽʜ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʩʤʦʜʨʦʤʫ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʮʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʥʘʜʘʥʥʷ ʧʫʩʢʦʚʠʭ 

ʧʦʩʣʫʛ. 

ʊʨʝʪʽʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʚʠʤʦʛʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʘʢʝʪʥʦʾ ʪʝʭʥʽʢʠ. ʎʝʡ ʬʘʢʪʦʨ ʬʦʨʤʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʷʢʽ ʙʫʣʠ ʙ ʙʝʟʧʝʯʥʠʤʠ ʥʝ ʪʽʣʴʢʠ ʫ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʡ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 



 
 

ʇʝʨʰʽ ʜʚʘ ʬʘʢʪʦʨʠ ʨʦʙʣʷʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʨʦʟʨʦʙʢʫ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ  

ʥʘ ʚʠʩʦʢʦʢʠʧʣʷʯʦʤʫ ʧʘʣʠʚʽ. ʇʨʦʪʝ ʪʨʝʪʽʡ ʬʘʢʪʦʨ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çʢʣʘʩʠʯʥʠʭè ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʪʘʢʠʭ ʷʢ 

ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥ ʪʘ ʘʟʦʪʥʠʡ ʪʝʪʨʦʢʩʠʜ. ɭʜʠʥʠʤ ʧʘʣʠʚʦʤ, ʷʢʝ 

ʩʴʦʛʦʜʥʽ ʟʘʜʦʚʦʣʴʥʷʻ ʙʽʣʴʰʦʩʪʽ ʚʠʤʦʛ, ʻ ʧʘʨʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. ʊʘʢʝ 

ʧʘʣʠʚʦ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʢʣʘʩʠʯʥʠʤʠ ʢʨʽʦʛʝʥʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʦ-ʧʝʨʰʝ, 

ʫ ʚʠʧʘʜʢʫ ʟʘʪʨʠʤʢʠ ʧʫʩʢʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʣʠʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ ʧʘʣʠʚʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʙʽʣʴʥʽʩʪʴ ʧʫʩʢʦʚʦʾ ʤʽʩʽʾ. ʇʦ-ʜʨʫʛʝ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʾ 

ʜʦʟʘʧʨʘʚʢʠ ʨʘʢʝʪʠ-ʥʦʩʽʷ, ʱʦ ʟʙʽʣʴʰʫʻ ʥʝʟʘʣʝʞʥʽʩʪʴ ʨʘʢʝʪʠ-ʥʦʩʽʷ ʚʽʜ 

ʢʦʩʤʦʜʨʦʤʫ. ʇʦ-ʪʨʝʪʻ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ 

ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ, ʟʘʭʦʣʦʜʞʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʤʧʝʥʩʫʚʘʥʥʷ 

ʪʨʘʢʪʽʚ.   

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ̒  ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʮʝʩʽʚ ʚ 

ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʚ ʩʠʩʪʝʤʘʭ ʟʘʧʫʩʢʫ ʪʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨʽ ʢʦʤʧʦʥʝʥʪʽʚ: ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ 

ʜʚʠʛʫʥʘ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʨʷʜ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ: 

- ʫʪʦʯʥʝʥʥʷ ʚʽʜʦʤʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʚʠʛʫʥʘ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ 

ʥʘʜʣʠʰʢʫ ʦʢʠʩʣʶʚʘʯʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʝʞʠʤ 

ʨʦʙʦʪʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʥʘʜʣʠʰʢʫ ʦʢʠʩʣʶʚʘʯʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʦʛʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ 

ʚʠʢʣʶʯʘʻ ʦʙôʻʤʥʫ ʢʦʥʜʝʥʩʘʮʽʶ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʽʜ ʯʘʩ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʘ 

ʦʢʠʩʣʶʚʘʯʘ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ;  



 
 

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʽ ʧʨʦʮʝʩʠ ʪʘ ʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʟʘʧʫʩʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʂʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʠʧʽʚ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

2. ʄʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʛʘʟʦʚʦʾ ʜʠʥʘʤʽʢʠ, 

ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘʜʘʯ ʂʦʰʽ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ 

ʈʈɼ. 

3. ʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʟʤʽʥʥʦʾ ʤʘʩʠ ʪʘ 

ʨʽʚʥʷʥʴ ʪʝʧʣʦʦʙʤʽʥʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚ 

ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʢʘʭ.  

4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʫʟʣʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ.  

5. ʄʝʪʘʣʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ 3D-ʧʨʠʥʪʝʨʽ, ʜʣʷ 

ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʨʦʙʫʚʘʥʴ.  

 ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʘʥʦ ʾʾ ʟʚôʷʟʦʢ ʟ 

ʽʩʥʫʶʯʠʤʠ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʽ ʪʝʤʘʤʠ, ʨʦʟʛʣʷʥʫʪʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʽ 

ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʦʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ, ʘʧʨʦʙʘʮʽʶ ʨʦʙʦʪʠ ʪʘ ʧʫʙʣʽʢʘʮʽʾ. ɿʤʽʩʪ ʨʦʙʦʪʠ ʨʦʟʢʨʠʪʦ ʫ 

ʧôʷʪʠ ʨʦʟʜʽʣʘʭ.  



 
 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʽʚʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ, ʤʝʪʦʜʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʈʈɼ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ. ɺʠʚʯʝʥʦ 

ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʈʈɼ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʘʥʽʰʝ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 80õ84% ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ 

ʜʝʷʢʠʭ ʟʨʘʟʢʘʭ ʪʝʭʥʽʢʠ - ʧʽʜʚʦʜʥʽ ʯʦʚʥʠ (ʦʩʥʦʚʥʝ ʧʘʣʠʚʦ), ʣʽʪʘʢʠ 

(ʧʨʠʩʢʦʨʶʚʘʯʽ), ʨʘʢʝʪʠ (ʜʦʧʦʤʽʞʥʝ ʽ ʦʩʥʦʚʥʝ ʧʘʣʠʚʦ). ʈʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ ʟ ʮʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ ʤʘʻ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʪʝʨʤʽʯʥʦʛʦ ʽ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʽ çʢʣʘʩʠʯʥʽ ʜʚʠʛʫʥʠè, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ 

ʧʘʣʠʚʘ ʨʽʜʢʠʡ ʢʠʩʝʥʴ ï ʢʝʨʦʩʠʥ ʪʘ ɸʊ ï ʅɼʄɻ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʩʽʤ ʚʠʤʦʛʘʤ 

ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ʇʨʦʪʝ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʈʅ, ʷʢʽ ʙ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʠʛʫʥʥʽ ʫʩʪʘʥʦʚʢʠ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʜʚʠʛʫʥʽʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ 

ʪʝʭʥʽʢʠ, ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʜʦʚʽʚ ʪʘʢʝ: 

- ʤʘʡʞʝ ʚʩʽ ʚʽʜʦʤʽ ʜʚʠʛʫʥʥʽ ʫʩʪʘʥʦʚʢʠ ʨʦʟʨʦʙʣʷʣʠʩʷ ʚʠʢʣʶʯʥʦ ʟʘ 

ʚʠʤʦʛʘʤʠ ʚʽʡʩʴʢʦʚʠʭ, ʱʦ ʥʘʢʣʘʣʦ ʩʚʽʡ ʩʧʝʮʠʬʽʯʥʠʡ ʚʽʜʙʠʪʦʢ ʥʘ ʾʭ 

ʢʦʥʩʪʨʫʢʮʽʾ;  

- ʤʝʪʦʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ, ʘ ʩʘʤʝ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʬʦʨʩʫʥʢʦʚʦʾ ʛʦʣʦʚʢʠ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʘʨʽʣʠ ʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ, ʘʜʞʝ ʚʦʥʠ ʥʝ ʛʥʫʯʢʽ, ʜʦʨʦʛʽ ʪʘ 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʚ ʦʩʥʘʱʝʥʥʷ; 

- ʩʝʨʝʜ ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʤʠʥʫʣʦʤʫ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʠʷʚʣʝʥʦ 

ʧʨʦʪʦʪʠʧʠ, ʽ ʧʨʠʥʮʠʧʦʚʽ ʧʨʠʯʠʥʽ, ʟ ʷʢʠʭ ʚʦʥʠ ʜʘʣʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ ʜʣʷ ʜʚʠʛʫʥʽʚ ʥʘ ʧʘʨʽ ʢʦʤʧʦʥʝʥʪʽʚ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. ʈʦʟʨʦʙʣʝʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʤʝʪʦʜʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʜʝʪʘʣʝʡ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʘ ʩʘʤʝ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʟ ʪʨʘʢʪʦʤ 



 
 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʬʦʨʩʫʥʢʦʚʽ ʛʦʣʦʚʢʠ. ʎʽ ʚʫʟʣʠ ʥʘʡʙʽʣʴʰ ʜʦʨʦʛʽ ʽ ʚʘʞʢʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʟ ʚʨʘʭʫʚʘʥʥʷ ʟʙʽʣʴʰʝʥʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʜʚʠʛʫʥʽʚ ʜʦ ʦʜʠʥʠʮʽ ʪʷʛʠ ʥʘ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʦʩʦʙʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʶʪʴ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʪʘ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʦʪʨʠʤʘʥʠʭ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʘʜʠʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM ʟ ʥʦʚʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ.  

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʚʠʛʫʥʘ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM. ʈʦʟʢʨʠʪʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʧʦʤʽʞʥʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʚʠʩʘʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʥʘʜʘʥʦ 

ʧʦʨʘʜʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʨʠʡʦʤʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ, 

ʱʦ ʩʘʤʦʧʽʜʪʨʠʤʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʥʘ 3ɼ ʧʨʠʥʪʝʨʽ. ʅʘʚʝʜʝʥʦ 

ʧʨʠʢʣʘʜʠ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʧʝʨʝʚʽʨʝʥʠʭ ʥʠʟʢʦʶ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʝʣʝʤʝʥʪʽʚ,  ʘ ʩʘʤʝ ï ʬʦʨʩʫʥʢʦʚʫ ʛʦʣʦʚʢʫ, ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʩʘʤʝ: 

ʚʥʫʪʨʽʰʥʷ ʩʪʽʥʢʘ ʢʘʤʝʨʠ ʤʘʻ ʧʦʨʠʩʪʫ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʚʠʱʝʥʫ ʰʦʨʩʪʽʩʪʴ 

ʧʦʚʝʨʭʥʽ (ʜʦ Rz 40). ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʧʦʚôʷʟʘʥʝ ʟ 

ʨʷʜʦʤ ʩʚʦʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ: ʤʝʥʰʘ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʪʘ ʚʽʜʤʽʥʥʘ ʬʦʨʤʘ ʢʘʥʘʣʽʚ ʪʨʘʢʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʢʪʘʤʠ, ʷʢʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ 

ʢʝʨʦʩʠʥʦʤ. ʎʽ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʜʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʫʪʦʯʥʝʥʘ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ. ʄ. ʀʝʚʣʝʚʘ ʜʝ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʅʫʩʩʝʣʴʪʘ-ʂʨʘʫʩʩʦʣʴʜʘ ʜʝ ʢʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ὔό πȢπςρὙὩȢὖὶȢ ‍ ʪʘ ʧʨʦʚʝʜʝʥʦ ʚʦʛʥʝʚʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʧʘʨʘʤʝʪʨʽʚ 



 
 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʜʦʚʞ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ.  ʇʽʜ ʯʘʩ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʧʽʜʽʛʨʽʚʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʚ ʪʨʘʢʪʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʚʝʣʠʯʠʥʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʪʦʯʥʫ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ  ʢʨʠʪʝʨʽʷ ʅʫʩʩʝʣʴʪʘ  ὔό

πȢπσρυὙὩȢὖὶȢ ‍.  

ʇʽʜʪʚʝʨʜʞʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʬʦʨʤʫʣʠ ʚʦʛʥʝʚʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʪʷʛʦʶ 2.5 ʢʅ ʪʘ 30 ʢʅ. ʇʨʠʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʽʜʽʛʨʽʚʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟ 

ʚʝʣʠʯʠʥʦʶ, ʦʪʨʠʤʘʥʦ  ʁʧʽʜ ʯʘʩ ʚʦʛʥʝʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ. ʇʦʢʘʟʘʥʦ ʟʘʛʨʦʟʠ, ʷʢʽ ʤʦʞʫʪʴ ʟô̫ʚʠʪʠʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʘʤʝʨ, ʷʢʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʪʝʨʤʽʯʥʝ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦ ʾ ʥʝʩʪʽʡʢʦʩʪʽ ʛʦʨʽʥʥʷ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʨʦʙʦʪʠ 

ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʚʚʝʜʝʥʦ ʨʦʟʛʣʷʥʫʪʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʜʚʦʭ 

ʩʭʝʤ: ʟ ʧʦʚʥʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʘ ʟ ʯʘʩʪʢʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ɺʠʢʦʥʘʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʚʠʛʫʥʽʚ ʜʚʦʭ ʩʭʝʤ ʪʘ ʾʭ ʧʦʨʽʚʥʷʥʥʷ. ɺʚʝʜʝʥʦ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʢʘʤʝʨʠ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ ʪʘ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ.  ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʩʫʪʪʻʚʦʛʦ ʥʘʜʣʠʰʢʫ ʦʢʠʩʣʶʚʘʯʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʩʭʝʤʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʚʠʩʦʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʤʘʻ ʷʢʽʩʥʽ ʧʝʨʝʚʘʛʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ çʢʣʘʩʠʯʥʦʶè ʩʭʝʤʦʶ, ʜʝ ʚʝʩʴ 

ʦʢʠʩʣʶʚʘʯ ʛʘʟʠʬʽʢʫʻʪʴʩʷ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʯʘʩʪʢʦʚʦʶ 

ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʜʚʠʛʫʥʘʭ 

ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʚʦʤʘ ʜʨʦʩʝʣʷʤʠ. 



 
 

ʊʘʢʦʞ ʫ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʩʠʩʪʝʤʫ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ 

ʙʘʢʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ. ɺʠʚʝʜʝʥʦ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʝʟ ʷʢʦʛʦ ʥʝʤʦʞʣʠʚʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʙʝʟ ʚʠʥʠʢʥʝʥʥʷ ʦʙôʻʤʥʦʾ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʜʷʥʦʛʦ 

ʧʘʨʫ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʧʫʩʢ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ 

ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʤʽʥʘ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ ʯʘʩʦʤ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʤʽʥʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʘʟʫ ʟʘ ʯʘʩʦʤ ʤʦʞʝ ʙʫʪʠ 

ʟʘʤʽʥʝʥʘ ʣʽʥʽʡʥʦʶ ʬʦʨʤʫʣʦʶ ʪʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ  ὙὝ̐̏ ̓
̨̑̃

ȟ
†.   

ʄʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ 

ʚʠʚʝʜʝʥʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʬʦʨʤʫʣʦʶ ʪʘ  ʚʠʢʦʥʘʥʦ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘʧʫʩʢʫ, ʚʠʢʦʥʘʥʦ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʝʞʠʤʽʚ ʟʘʧʫʩʢʫ.   

ʊʘʢʦʞ ʫ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʚʠʪʦʢʫ ʢʦʤʧʦʥʝʥʪʫ 

ʧʘʣʠʚʘ ʟ ʧʦʨʦʞʥʠʥʠ ʥʘʩʦʩʫ ʦʢʠʩʣʶʚʘʯʘ ʚ ʧʦʨʦʞʥʠʥʫ ʪʫʨʙʽʥʠ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʨʦʙʦʪʠ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʚʠʪʽʢ ʢʦʤʧʦʥʝʥʪʫ ʧʘʣʠʚʘ ʥʘ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʪʫʨʙʽʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʫʩʫʥʝʥʥʷ ʮʽʻʾ 
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University. 

In the XXI century, three main factors, that make the development of rocket 

and space technology, were identified. The first factor is the active 

commercialization of space. It means that the creation of a launch vehicle is not 

based on the requirements of ensuring the prestige of the country, as it was in the 

XX century, but only on the requirements of the market. It is obvious that market 

interactions give a rise to competition, which changes the understanding of the 

effectiveness of the rocket and space complex (RSC). In the market aspect, the 

effectiveness of the RSC is determined by the mobility of launch services, the ability 

to adapt to specific market requirements, as well as the minimum price for the launch 

mission. 

The second significant factor that forms the direction of development of rocket 

and space technology is the miniaturization of electronics. This factor increases the 

demand for the launch of small launch vehicles. Obviously, the concept of a small 

launch vehicle should provide maximum autonomy from the spaceport to reduce the 

cost of operation and ensure the mobility of launch services. 

The third important factor is the requirements for environmental friendliness 

and safety of missile technology. This factor creates the need to find and use fuel 

components that would be safe not only during operation, but in the process of their 

manufacturing. 

The first two factors make the development of storable propellant launch 

vehicles relevant. However, the third factor makes it impossible to use classic 

storable propellant such as unsym-dimethylhydrazine and dinitrogen tetroxide. The 



 
 

only fuel that meets all the requirements is a match of hydrogen peroxide - kerosene. 

This fuel has a number of advantages over the classic cryogenic components. First, 

in the event of a start delay, there is no need to drain the fuel components, which 

ensures the mobility of the launch mission. Secondly, there is no need for constant 

refueling of the launch vehicle, which increases the independence of the launch 

vehicle from the spaceport. Third, there is no need for a complex system of 

thermostating and cooling units. 

The purpose and objectives of the study ï to investigate the throttling and 

launch processes of the rocket engine running on hydrogen peroxide - kerosene, as 

well as the formation of recommendations for the design of modern rocket 

propulsion systems, taking into account trends in the market of the launch services. 

The object of the study is rocket engines running on fuel components hydrogen 

peroxide ï kerosene. 

The subject of the study is a method of rocket engines thrust chamber 

manufacturing; processes of thrust chambers (TCh) cooling organization; static and 

dynamic processes occurring in rocket propulsion systems. Also the internal tank 

processes that occur during the inflation of the engine fuel tanks are the subject of 

the study.  

Research methodology ï methods of solving nonlinear boundary value gas 

dynamics problems, numerical methods of integrating Cauchy problems during the 

calculation of a liquid rocket engine (LRE) start-up, numerical methods of 

thermodynamics equating system integration of variable mass and heat transfer 

equations, the analysis of experimental data obtained after tests and method of 

metallographic samples analysis, that were made on a 3D printer. 

The introduction substantiates the choice of the thesis topic and the relevance 

of the research, also, the purpose and objectives of the research are formulated. Its 

connection with existing scientific programs and topics is shown, the scientific 

novelty and practical value of the results are considered. Data on the applicant's 

personal contribution, approbation of the study and publications are given. The 

content of the study is revealed in five chapters. 



 
 

The first chapter is devoted to the analysis of the world experience level in the 

design of rocket engines, methods of LRE elements manufacturing and the 

formulation of problematic issues. The approach to the development of LRE and 

technical solutions used earlier has been studied. The most common classic engines 

running on liquid oxygen components ï kerosene, do not meet all modern 

requirements and have a number of disadvantages, but there are no launch vehicles 

that would run on environmentally friendly storable propellant. The necessity of 

creating such launch vehicles is substantiated.  

The analysis of the rocket and space technology development state as well as 

the approaches to the elements of rocket engines manufacture, that was conducted, 

has proved the following. Almost all the existing launch vehicles were not developed 

exclusively for the space purposes, but had military requirements, which led to a 

significant complication of the complexes. Methods of rocket engine components 

manufacturing are outdated and do not meet any of modern requirements, because 

they are expensive, not flexible and require significant investment in equipment.  

Prototypes that could form the basis for the development of modern engine 

systems running on environmentally friendly storable propellant have been 

identified among the propulsion systems implemented in the past. 

Modern methods of rocket engine parts production such as thrust chambers are 

considered in the second chapter of the study. Examples of parts production and 

testing by alternative manufacturing are given. The procedure of a thrust chamber 

production by additive manufacturing using SLM technology is shown. This is an 

innovative technology for the production of complex products using laser melting 

of metal powder on 3D models developed in CAD systems. The operation of a 3D 

printer is based on layer-by-layer surfacing of metal with a focused light beam. The 

thickness of the layer depending on the material can range from 15 to 150 ɛm. 

Recommendations for the elements design on SLM technology manufacturing 

are formulated. Possibilities of auxiliary structures usage for production of 

overhanging elements are revealed, and also suggestions on application of 

constructive receptions for creation of the models which are self-supporting in the 



 
 

course of construction on the 3D printer are given. Examples of elements developed 

and tested by a number of fire tests are given. 

In the third chapter peculiarities of additive technologies applying for cooling 

channels manufacturing have been shown. First peculiarity is that wall surface that 

is in contact with the coolant is more rough than usual (Rz 40).  Second peculiarity 

is that porosity of the wall is precent. Also, it was shown that using of hydrogen 

peroxide is connected with other peculiarities such as lower flow velocity in the 

channels and different shape of channels in comparison with the combustion 

chambers which are cooled with kerosene. These factors lead to necessity of heat 

flow rate calculation formula clarification.  

In order to clarify this coefficient combustion chamber cooling was calculated 

according to V. M. Ievlev method where heat flow coefficient is determined 

according to the Nusselt-Kraussold formula. In this formula Nusselt number is 

determined as ὔό πȢπςρὙὩȢὖὶȢ ‍.  A hot fire test was conducted with data 

acquisition of temperature in along the cooling channels. During the fire test the 

difference between calculated and registered value of temperature increase have 

been registered. In order to reduce the calculation error a clarified Nusselt number 

formula have been offered ὔό πȢπσρυὙὩȢὖὶȢ ‍. 

Accuracy of the offered formula have been verified during hot fire test of 2.5 

kN and 30 kN engines. A comparison of the calculated value of the heating of the 

coolant with the value obtained during the fire test of the rocket engine chamber with 

a thrust of 2500 N. The issues that can arise during the design of hydrogen peroxide-

cooled chambers are shown. It is shown that thermal decomposition of hydrogen 

peroxide in the cooling path leads to low-frequency combustion instability. The 

influence of the velocity of hydrogen peroxide in the cooling tract on the stability of 

the rocket engine chamber is investigated. 

In the fourth chapter the regulation of two schemes have been considered: with 

full expense of oxidizer on the gas generator and with partial expense of oxidizer on 

the gas generator. Mathematical modeling of motors of two schemes and their 

comparison are performed. The ratio of the combined losses on the throttle installed 



 
 

on the supply line of the chamber with hydrogen peroxide and the combined losses 

on the throttle supply of the gas generator with hydrogen peroxide is introduced. It 

is proved that under conditions of significant excess of oxidant, the proposed scheme 

with a partial consumption of highly concentrated hydrogen peroxide per gas 

generator has qualitative advantages over the "classic" scheme, where all the oxidant 

is gasified in the gas generator. 

A mathematical model of rocket engine operation with partial mass flow of 

oxidizer per gas generator has been developed. It is shown that in closed cycle 

engines with partial consumption of hydrogen peroxide on the gas generator thrust 

control must be performed with two chokes. 

Also, in the fourth section the pressurization of fuel tanks of rocket engines by 

decomposition products of hydrogen peroxide is considered. A thermodynamic 

relation is derived without which it is impossible to organize the supercharging of 

fuel tanks without the occurrence of volumetric condensation of water vapor. 

The fifth chapter presents mathematical models for calculating the start 

transience of a rocket engine, with particle oxidant consumption per gas generator. 

It was shown that product variation of temperature and gas constant leads to a huge 

error of mathematical simulation. In order to determine this dependence a few tests 

have been conducted. It was proven that in order to simplify the simulation the 

formula may be presented as ὙὝ
ȟ
†.  

 Mathematical modeling of different modes of a rocket engine start transience 

are performed; the main factors influencing the reliability of a launch are identified; 

the results of mathematical modeling of several launch modes are given. 

The general statement of the problem of rocket engine start-up is described and 

the mathematical model of dynamic processes of the rocket engine calculation is 

described in general. 

The calculation results of different methods of rocket engine launch are 

presented and the main criteria influencing the reliability of a launch are revealed. 

 



 
 

Keywords: highly concentrated hydrogen peroxide ï kerosene, additive 

manufacturing, cooling of combustion chamber with oxidizer, start and regulation 

of rocket engine. 
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ʂɿ ï ʢʘʤʝʨʘ ʟʛʦʨʷʥʥʷ 
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ɺʉʊʋʇ 

 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʰʦʛʦ ʯʘʩʫ ʻ ʘʢʪʠʚʥʘ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʷ ʨʠʥʢʫ ʧʫʩʢʦʚʠʭ ʧʦʩʣʫʛ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʗʢʱʦ ʚ ʩʝʨʝʜʠʥʽ XX ʩʪʦʨʽʯʯ ̫

ʙʦʨʦʪʴʙʘ ʟʘ ʧʝʨʰʽʩʪʴ ʫ ʢʦʩʤʽʯʥʽʡ ʩʬʝʨʽ ʚʽʜʙʫʚʘʣʘʩʷ ʧʝʨʝʚʘʞʥʦ ʣʠʰʝ ʤʽʞ 

ʈʘʜʷʥʩʴʢʠʤ ʉʦʶʟʦʤ ʪʘ ʉʧʦʣʫʯʝʥʠʤʠ ʐʪʘʪʘʤʠ ɸʤʝʨʠʢʠ, ʪʦ ʥʘʧʨʠʢʽʥʮʽ XX ʽ 

ʥʘ ʧʦʯʪʢʫ XXI ʥʘ ʨʠʥʦʢ ʚʠʡʰʣʠ ʪʘʢʽ ʢʨʘʾʥʠ ʷʢ ʂʠʪʘʡ, ɯʥʜʽʷ, ʌʨʘʥʮʽʷ, ʗʧʦʥʽʷ 

ʪʘ ɯʟʨʘʾʣʴ. ɹʽʣʴʰʝ ʪʦʛʦ, ʢʦʥʢʫʨʝʥʪʥʘ ʙʦʨʦʪʴʙʘ ʚʝʜʝʪʴʩʷ ʚʞʝ ʥʝ ʣʠʰʝ ʤʽʞ 

ʢʨʘʾʥʘʤʠ, ʘʣʝ ʽ ʤʽʞ ʧʨʠʚʘʪʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ SpaceX, Blue Origin,  

Rocket Labs, PLD Space, Orbex ʪʘ ʽʥʰʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʝʨʝʤʦʞʮʝʤ ʫ ʮʽʡ 

ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ ʩʪʘʥʝ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʟʘʧʨʦʧʦʥʫʻ ʥʘʡʤʝʥʰʫ ʮʽʥʫ ʟʘ 

ʚʠʚʝʜʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʚʘʥʪʘʞʫ ʥʘ ʦʨʙʽʪʠ ʽʟ ʧʝʚʥʦʶ ʥʘʜʽʡʥʽʩʪʶ. ʉʘʤʝ ʚʢʘʟʘʥʽ 

ʚʠʱʝ ʦʙʩʪʘʚʠʥʠ ʨʦʙʣʷʪʴ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʷʢ ʮʽʥʠ ʨʦʟʨʦʙʢʠ ʨʘʢʝʪʠ-ʥʦʩʽʷ, ʪʘʢ  ̔ ʮʽʥʠ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚʽʜ ʮʽʥʠ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʘʻ ʚʘʨʪʽʩʪʴ 

ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʭʦʜʷʪʴ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ. 

 ɯʥʰʦʶ ʚʘʛʦʤʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʢʦʩʤʽʯʥʦʛʦ ʨʠʥʢʫ ʻ 

ʤʽʥʽʘʪʶʨʠʟʘʮʽʷ ʝʣʝʢʪʨʦʥʽʢʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʩʝʨʝʜʥʷ ʤʘʩʘ ʩʫʧʫʪʥʠʢʘ ʩʢʣʘʜʘʣʘ 

ʜʝʢʽʣʴʢʘ ʪʦʥʥ, ʪʦ ʟʘʨʘʟ ʚʩʝ ʙʽʣʴʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʩʫʧʫʪʥʠʢʽʚ, ʚʘʛʘ ʷʢʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 200 ʢʛ, ʘ ʽʥʦʜʽ ʥʘʚʽʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʢʛ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʢʝʪʠ-ʥʦʩʽʾ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʚʠʚʝʜʝʥʥʷ 

ʥʘ ʦʨʙʽʪʫ ʢʦʨʠʩʥʦʛʦ ʚʘʥʪʘʞʫ ʚ ʜʝʢʽʣʴʢʘ ʪʦʥʥ, ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʝ ʨʘʮʽʦʥʘʣʴʥʦ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʘʢʽ ʩʫʧʫʪʥʠʢʠ ʚʠʚʦʜʷʪʴ ʥʘ ʦʨʙʽʪʫ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʚʘʥʪʘʞ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʩʫʧʫʪʥʠʢʘ. ʇʨʦʪʝ ʪʘʢʝ ʨʽʰʝʥʥʷ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʭ ʚʠʤʦʛ ʨʠʥʢʫ, 

ʪʘʢ ʷʢ ʧʨʠ ʮʴʦʤʫ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʝ ʚʠʚʝʜʝʥʥʷ ʩʫʧʫʪʥʠʢʽʚ ʥʘ 

ʥʝʦʙʭʽʜʥʫ ʦʨʙʽʪʫ, ʘ ʪʘʢʦʞ ʮʝ ʨʽʰʝʥʥʷ ʥʘʢʣʘʜʘʻ ʨʷʜ ʣʦʛʽʩʪʠʯʥʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ 

ʨʦʙʠʪʴ ʨʠʥʦʢ ʽʥʝʨʪʥʠʤ. ʎʽ ʧʨʠʯʠʥʠ ʦʙˇʨʫʥʪʫʚʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʷʚʠ ʥʘ ʨʠʥʢʫ 

ʧʫʩʢʦʚʠʭ ʧʦʩʣʫʛ ʨʘʢʝʪʠ-ʥʦʩʽʷ ʥʘʜʣʝʛʢʦʛʦ ʢʣʘʩʫ, ʷʢʘ ʙ ʤʦʛʣʘ ʜʦʩʪʘʚʣʷʪʠ ʥʘ 

ʦʨʙʽʪʫ ʢʦʨʠʩʥʠʡ ʚʘʥʪʘʞ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 50 ʜʦ 400 ʢʛ. ʋ ʩʚʽʪʽ ʚʞʝ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ 
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ʧʨʠʚʘʪʥʠʭ ʢʦʤʧʘʥʽʡ, ʪʘʢʠʭ ʷʢ Rocket Labs, FireFly ʪʘ Skyrora, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʨʦʟʨʦʙʢʦʶ ʪʘʢʦʾ ʨʘʢʝʪʠ-ʥʦʩʽʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʣʽʜʝʨʦʤ ʩʝʨʝʜ ʨʘʢʝʪ-ʥʦʩʽʾʚ 

ʥʘʜʣʝʛʢʦʛʦ ʢʣʘʩʫ ʻ ʥʦʚʦʟʝʣʘʥʜʩʴʢʘ ʢʦʤʧʘʥʽʷ Rocket Labs. ɺʽʜʦʤʦ, ʱʦ ʨʘʢʝʪʘ-

ʥʦʩʽʡ ʥʘʜʣʝʛʢʦʛʦ ʢʣʘʩʫ çɽʣʝʢʪʨʦʥè, ʨʦʟʨʦʙʣʝʥʘ ʮʽʻʶ ʢʦʤʧʘʥʽʻʶ, ʫʩʧʽʰʥʦ 

ʚʠʚʝʣʘ ʥʘ ʦʨʙʽʪʫ 6 ʩʫʧʫʪʥʠʢʽʚ ʜʝʩʷʪʦʛʦ ʣʠʩʪʦʧʘʜʘ 2018 ʨʦʢʫ.   

ɺʽʜʦʤʦ, ʱʦ ʥʘʡʜʦʨʦʞʯʠʤ ʘʛʨʝʛʘʪʦʤ ʫ ʨʘʢʝʪʽ-ʥʦʩʽʾ ʻ ʜʚʠʛʫʥʥʘ ʫʩʪʘʥʦʚʢʘ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʣʘʚʥʦʟʚʽʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʨʘʢʝʪʠ çɿʝʥʽʪè ʚʘʨʪʽʩʪʴ ʜʚʠʛʫʥʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʘʣʘ ʦʜʥʫ ʯʝʪʚʝʨʪʫ ʚʽʜ ʚʘʨʪʦʩʪʽ ʚʩʽʻʾ ʨʘʢʝʪʠ-

ʥʦʩʽʷ. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʫʩʢʦʚʦʾ ʤʽʩʽʾ ʥʝʦʙʭʽʜʥʦ 

ʟʤʝʥʰʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ. ʎʽ ʦʙʩʪʘʚʠʥʠ ʟʤʫʰʫʶʪʴ ʧʽʜʽʡʪʠ 

ʥʘʡʙʽʣʴʰ ʫʚʘʞʥʦ ʜʦ ʙʘʟʦʚʠʭ ʧʠʪʘʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ 

ʩʘʤʝ ï ʚʠʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʩʭʝʤʠ ʜʚʠʛʫʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʪʠʧʫ ʩʠʩʪʝʤʠ 

ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ ɼʋ, ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʘ ʟʘʧʫʩʢʫ ɼʋ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ. ɺʦʥʘ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʂʦʥʮʝʧʮʽʾ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʩʤʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʋʢʨʘʾʥʠ, 

ʷʢʘ ʥʘʮʽʣʶʻ ʚʯʝʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʩʘʤʝ ʥʘ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 

ʟʨʘʟʢʽʚ ʈʂʊ. ɼʠʩʝʨʪʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʘʤ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʢʦ-

ʪʝʭʥʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆʣʝʩʷ 

ɻʦʥʯʘʨʘ. ʅʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉ 0116U002265 çɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʌʊʌ-48-16è. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽè. 
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  ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ̒  ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʮʝʩʽʚ ʚ 

ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʚ ʩʠʩʪʝʤʘʭ ʟʘʧʫʩʢʫ ʪʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨʽ ʢʦʤʧʦʥʝʥʪʽʚ: ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ 

ʜʚʠʛʫʥʘ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʨʷʜ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ: 

- ʫʪʦʯʥʝʥʥʷ ʚʽʜʦʤʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ ʜʚʠʛʫʥʘ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʥʘʜʣʠʰʢʫ 

ʦʢʠʩʣʶʚʘʯʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʝʞʠʤ 

ʨʦʙʦʪʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʥʘʜʣʠʰʢʫ ʦʢʠʩʣʶʚʘʯʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʦʛʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ 

ʚʠʢʣʶʯʘʻ ʦʙôʻʤʥʫ ʢʦʥʜʝʥʩʘʮʽʶ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʽʜ ʯʘʩ ʥʘʜʜʫʚʘʥʥʷ 

ʙʘʢʘ ʦʢʠʩʣʶʚʘʯʘ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ;  

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʶ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʽ ʧʨʦʮʝʩʠ ʪʘ ʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʟʘʧʫʩʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

6. ʂʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʠʧʽʚ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 
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7. ʄʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʛʘʟʦʚʦʾ ʜʠʥʘʤʽʢʠ, 

ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘʜʘʯ ʂʦʰʽ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ ʈʈɼ. 

8. ʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʟʤʽʥʥʦʾ ʤʘʩʠ ʪʘ 

ʨʽʚʥʷʥʴ ʪʝʧʣʦʦʙʤʽʥʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ.  

9. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʫʟʣʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ.  

10. ʄʝʪʘʣʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ 3D-ʧʨʠʥʪʝʨʽ, 

ʜʣʷ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʆʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ ʟʜʦʙʫʪʦ ʪʘʢʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʪʨʘʢʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʚʠʟʥʘʯʝʥʽ ʜʦʧʫʩʪʠʤʽ 

ʚʝʣʠʯʠʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ (ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ) 

ʪʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʨʽʜʠʥʠ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ.  

2. ɺʧʝʨhʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʾ ʩʭʝʤʠ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʫʤʽʩʥʦʾ ʨʦʙʠʪʠ ʜʚʦʭ 

ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ (ʜʨʦʩʝʣʽʚ), ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ 

ʪʘ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʦʢʠʩʣʶʚʘʯʝʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʠʚ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʠʩʢʫ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ (Ñ20%) ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʟʘʜʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʪʨʘʪʘʤʠ ʧʘʣʠʚʘ ʪʘ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʜʽʘʧʘʟʦʥ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ 

ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʘʭ. 

3. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (RT) ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ ʯʘʩʦʤ ʚ ʫʤʦʚʘʭ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʢʘʪʘʣʽʟʘʪʦʨʽ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ 
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ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʥʝʦʙʭʽʜʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʭʦʜʫ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʣʘʧʘʥʦʤ-

ʩʧʦʚʽʣʴʥʶʚʘʯʝʤ, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʧʦ ʟʚʦʨʦʪʥʦʤʫ ʩʠʛʥʘʣʫ ʚʽʜ ʜʘʪʯʠʢʘ 

ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʟʘʧʫʩʢʫ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʠʪʠ ʟʘʧʫʩʢ ʷʢ ʦʜʥʦʛʦ ʜʚʠʛʫʥʘ, ʪʘʢ ʽ ʜʝʢʽʣʴʢʦʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 

ʟʚôʷʟʮʽ. ɺʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʧʫʩʢ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ, ʘ ʩʘʤʝ ï ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʧʘʣʴʥʦʛʦ, ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʨʦʪʦʨʘ 

ʊʅɸ, ʚʝʣʠʯʠʥʘ ʟʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ. 

4. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʽ ʥʝʦʙʭʽʜʥʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʽ ʪʝʧʣʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʚʠʢʣʶʯʘʶʪʴ ʢʦʥʜʝʥʩʘʮʽʶ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʫ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ ʟ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʜʫʢʪʠ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʥʘʜʜʫʚʘʥʥʷ.  

ʋ ʜʠʩʝʨʪʘʮʽʾ ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

5. ʌʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʜʦ ʪʝʧʣʦʥʦʩʽʷ 

(ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ) ʜʣʷ ʢʘʤʝʨ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ 

ʢʦʥʩʪʨʫʢʮʽʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  

6. ʄʝʪʦʜʠʢʘ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʷʢʠʡ 

ʧʨʘʮʶʻ ʟʘ ʟʘʢʨʠʪʦʶ ʩʭʝʤʦʶ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʬʦʨʤʫʣʫ, ʷʢʘ ʧʦʚôʷʟʫʻ ʚʝʣʠʯʠʥʠ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ 

ʥʘ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʘʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʦʩʪʽʡʥʦʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʦʚʽ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

1.  ʉʪʚʦʨʝʥʠʡ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʧʫʩʢʫ ʪʘ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ. 
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2. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʝʪʘʣʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʽʥʢʠ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ ʧʽʩʣʷ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʫ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʘʜʠʪʠʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʝʭʘʥʽʯʥʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʛʥʝʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ʤʘʪʝʨʽʘʣʫ. 

3. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʚ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʦʛʥʝʚʠʭ ʚʫʟʣʽʚ ɼʋ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʢʠʩʣʶʚʘʯʘ. 

4. ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʘʥʽ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

5. ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʟʘʧʫʩʢʫ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʽʚ, ʪʘʢ ʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʟʚôʷʟʮʽ ʟ ʜʝʢʽʣʴʢʦʭ ʜʚʠʛʫʥʽʚ. 

 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ, ʷʢʠʡ ʦʙôʻʜʥʫʻ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʟʤʽʥʥʦʾ 

ʤʘʩʠ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʈʈɼ, ʪʘ ʚʠʟʥʘʯʝʥʥʽ 

ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʪʘ ʤʝʪʘʣʦʛʨʘʬʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ. 

ʏʘʩʪʠʥʘ ʨʦʟʜʽʣʽʚ ʧʽʜʢʨʽʧʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ:  

1) ʫ ʧʨʦʚʝʜʝʥʥʽ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ;  

2) ʫ ʩʪʚʦʨʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʾ 

ʩʭʝʤʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ;  

3) ʚ ʨʦʟʨʦʙʮʽ ʢʦʤʧʣʝʢʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʈʅ;  

4) ʫ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ 

ʤʦʜʝʣʽ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʨʘʢʝʪʥʦʤʫ 

ʜʚʠʛʫʥʽ ʟʘʢʨʠʪʦʾ ʩʭʝʤʠ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ.  
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5) ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʯʘʩʪʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ, ʷʢʠʡ ʙʫʚ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ;  

6) ʚ ʘʥʘʣʽʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʦʛʥʝʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ;  

7) ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʟʘʧʫʩʢʫ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʾ ʩʭʝʤʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʈʦʙʦʪʘ V ʦʧʫʙʣʽʢʦʚʘʥʘ ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ. ʋ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: ʫ ʨʦʙʦʪʽ 

[I] ï ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʧʨʦʛʨʘʤ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ 

ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʽ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʚʽʜʦʤʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ.  ɺ ʨʦʙʦʪʘʭ [II; III] ï ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ, 

ʩʪʚʦʨʝʥʥʷ 3ɼ ʤʦʜʝʣʽ ʪʘ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʫʯʘʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʜʘʥʠʤʠ. ɺ ʨʦʙʦʪʽ [IV] 

ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʛʫʣʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ 

ʜʽʘʧʘʟʦʥʫ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʾ ʩʭʝʤʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. ʋ 

ʧʘʪʝʥʪʽ [VI] ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʘ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʥʜʝʥʩʘʮʽʾ ʧʽʜ 

ʯʘʩ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʘ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ. ʋ ʧʘʪʝʥʪʘʭ [XI; 

XII; XIII] ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ 

ʧʨʦʮʝʩʽʚ. 
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 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ ʾʾ ʨʦʟʜʽʣʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʪʨʠʤʘʣʠ 

ʧʦʟʠʪʠʚʥʽ ʚʽʜʛʫʢʠ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟʦʢʨʝʤʘ ʥʘ 

ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ Space Technologies: Present and Future ʫ 2013 ʨ.; 

ʄʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʃʶʜʠʥʘ ʪʘ ʢʦʩʤʦʩè ʫ 2014ï2015 ʨʦʢʘʭ; ʥʘ 

ʄʽʞʥʘʨʦʜʥʦʤʫ III ʬʦʨʫʤʽ ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʫ ʤ. ɼʥʽʧʨʦ ʫ 2015 ʨ. 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʩʚʽʪʣʝʥʦ ʫ  ʧʫʙʣʽʢʘʮʽʷʭ: ʫ 7 ʩʪʘʪʪʷʭ 

(ʫ ʪʦʤʫ ʯʠʩʣʽ ï 1 ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ ʪʘ 1, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʚʦ ʾʙʘʟʠ Web of 

Science. ɿʘʟʥʘʯʝʥʽ 7 ʩʪʘʪʝʡ ʚʠʡʰʣʠ ʜʨʫʢʦʤ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʽ ʄʆʅ ʋʢʨʘʾʥʠ [I; II ; III ; IV; V; VI ; VII]. ʈʦʙʦʪʘ [VII] ʚʠʡʰʣʘ 

ʜʨʫʢʦʤ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʟʙʽʨʥʠʢʫ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʙʘʟʠ ʜʘʥʠʭ Web of 

Science. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ 4 ʧʘʪʝʥʪʠ [VI; XI ; XII ; XIII].  

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ. ʇʦʚʥʠʡ 

ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 190 ʩʪʦʨʽʥʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ: ʦʙʩʷʛ ʧʦʚʥʦʛʦ ʪʝʢʩʪʫ 160 ʩʪʦʨʽʥʦʢ, 

65 ʨʠʩʫʥʢʠ ʽ 5 ʪʘʙʣʠʮʴ, 8 ʩʪʦʨʽʥʦʢ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ 82 

ʥʘʡʤʝʥʫʚʘʥ.ɹ ʆʙʩʷʛ ʜʦʜʘʪʢʽʚ ï 7 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʉɺɯʊʆɺʆɻʆ ɼʆʉɺɯɼʋ ʈʆɿʈʆɹʂʀ ɼɺʀɻʋʅɯɺ,                  

ʑʆ ʇʈɸʎʖʖʊʔ ʅɸ ʂʆʄʇʆʅɽʅʊɸʍ ʇɸʃʀɺɸ: ʇɽʈɽʂʀʉ 

ɺʆɼʅʖ ï ʂɽʈʆʉʀʅ 

 

 

 ɺ ʦʛʣʷʜʦʚʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʨʦʟʛʣʷʥʫʪʦ ʜʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʨʘʢʝʪʥʽʡ ʪʝʭʥʽʮʽ. ʋʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ 

ʩʢʣʘʜʥʦʱʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʢ ʦʩʥʦʚʥʦʛʦ ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʘʭ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ.  

 ʋ ʧʽʜʨʦʟʜʽʣʽ 1.1 ʢʨʠʪʠʯʥʦ ʨʦʟʛʣʷʥʫʪʦ ʥʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʢʨʽʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 1.2 ʢʨʠʪʠʯʥʦ ʨʦʟʛʣʷʥʫʪʦ ʪʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʤʝʥʪʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ, ʧʝʨʩʧʝʢʪʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 1.3 ʨʦʟʛʣʷʥʫʪʦ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʪʨʘʢʪʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ɿʨʦʙʣʝʥʦ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ, ʚʠʷʚʣʝʥʦ ʥʝʜʦʣʽʢʠ ʜʘʥʠʭ ʧʨʦ ʪʝʧʣʦ-

ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ, ʱʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 1.4 ʢʨʠʪʠʯʥʦ ʨʦʟʛʣʷʥʫʪʦ ʽʩʥʫʶʯʽ ʩʭʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʝʤʠ ʟ 

ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦ  ʁʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʫ ʜʚʠʛʫʥʽ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨʽ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʋ ʨʦʟʜʽʣʽ 1.5 ʢʨʠʪʠʯʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʧʫʩʢʫ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟ 

ʜʦʧʘʣʶʚʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨʽ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ. 
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1.1. ɯʩʪʦʨʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

 

ɺʧʝʨʰʝ ʚ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʟʥʘʡʰʦʚ ʩʚʦʻ ʪʝʭʥʽʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʘʥʪʠʩʝʧʪʠʢʘ ʪʘ ʚʽʜʙʽʣʶʚʘʯʘ. ɺʽʜʢʨʠʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ 

ʯʠʩʪʦʪʠ ʧʨʦʜʫʢʪʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʫʚʘʪʠ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʙʽʣʴʰʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʉʘʤʝ ʮʝʡ ʧʝʨʝʭʽʜ ʽ ʩʧʨʠʷʚ ʰʠʨʦʢʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ [1]. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʨʦʙʠʪʠ 

ʧʝʨʰʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʟ ʮʠʤ ʩʚʦʻʨʽʜʥʠʤ ʧʨʦʜʫʢʪʦʤ.  

 

1.1.1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʮʽʣʝʡ 

 

ɿʘ ʯʘʩʽʚ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʨʦʟʨʦʙʢʠ ʧʽʜʚʦʜʥʠʭ ʯʦʚʥʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ. ʊʠʧʦʚʘ 

ʜʚʠʛʫʥʥʘ ʫʩʪʘʥʦʚʢʘ ʧʽʜʚʦʜʥʦʛʦ ʯʦʚʥʘ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.1. 

ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʧʦʜʘʚʩʷ ʚ ʢʘʤʝʨʫ, ʟʘʧʦʚʥʝʥʫ ʢʘʪʘʣʽʟʘʪʦʨʦʤ, ʜʝ ʚʽʥ ʨʦʟʢʣʘʜʘʚʩʷ. 

ʂʘʪʘʣʽʟʘʪʦʨ ʩʢʣʘʜʘʚʩʷ ʟ ʛʨʘʥʫʣ, ʱʦ ʤʽʩʪʠʣʠ ʧʝʨʤʘʥʛʘʥʘʪ ʥʘʪʨʽʶ. ɼʣʷ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʙʦʯʠʭ ʛʘʟʽʚ ʜʦ ~ 820ʂ (ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʚʭʦʜʽ ʚ ʪʫʨʙʽʥʫ) ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʧʦʜʘʚʘʣʘʩʴ ʚʦʜʘ. 

 

ʈʠʩ. 1.1. ʉʭʝʤʘ ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʽʤʝʮʴʢʦʛʦ ʧʽʜʚʦʜʥʦʛʦ ʯʦʚʥʘ ʪʠʧʫ 26 [3]: 

 1 ï ʥʘʩʦʩ; 2 ï ʧʨʠʚʽʜʥʠʡ ʚʘʣ; 3 ï ʢʘʤʝʨʘ ʟʛʦʨʷʥʥʷ; 4 ï ʚʦʜʷʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ;  

5 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟ ʮʠʨʢʫʣʶʶʯʦʶ ʚʦʜʦʶ; 6 ï ʛʚʠʥʪ; 7 ï ʧʘʨʦʚʘ ʪʫʨʙʽʥʘ; 

 8 ï ʢʦʥʜʝʥʩʘʪʦʨ  
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ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʻ 

ʚʠʥʠʱʫʚʘʯ ʄʝ163, ʙʦʤʙʘʨʜʫʚʘʣʴʥʠʢʠ çʍʝʡʥʢʝʣʴè ʽ çʖʥʢʝʨʩ 88è 

(ʧʨʠʩʢʦʨʶʚʘʯʠ), ʨʦʟʨʦʙʣʝʥ ̔ʚ ʅʽʤʝʯʯʠʥʽ ʟʘ ʯʘʩʽʚ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ [4].  

ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʨʦʛʘʟʫ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʚʦʜʫ ʪʫʨʙʽʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ 80 % ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʢʣʘʜʘʻ 720 õ770ʂ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʘʪʘʣʽʟʘʪʦʨʘ.  

ʅʘʡʚʽʜʦʤʽʰʠʤ ʚʠʧʘʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʣʷ ʧʨʠʚʦʜʫ 

ʪʫʨʙʽʥʠ ʻ ʙʘʣʽʩʪʠʯʥʘ ʨʘʢʝʪʘ ʯʘʩʽʚ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ɸ-4. ʊʫʨʙʦʥʘʩʦʩʥʠʡ 

ʘʛʨʝʛʘʪ (ʊʅɸ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʪʘ ʪʫʨʙʽʥʠ. ʊʫʨʙʽʥʘ 

ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʱʦ ʨʦʟʢʣʘʜʘʚʩʷ 

ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ (ʇɻɻ) ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʘ ï ʨʽʜʢʦʛʦ 

ʧʝʨʤʘʥʛʘʥʘʪʫ ʥʘʪʨʽʶ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʨʠʚʦʜʫ ʪʫʨʙʽʥʠ 

ʤʘʻ ʷʢ ʨʷʜ ʧʝʨʝʚʘʛ, ʪʘʢ ʽ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʫʩʢʣʘʜʥʝʥʥʷ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʾ ʩʭʝʤʠ ʨʘʢʝʪʠ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʜʦʜʘʪʢʦʚʦʤʫ ʙʘʢʫ, ʩʠʩʪʝʤʽ ʡʦʛʦ ʟʘʧʨʘʚʢʠ ʪʘ ʥʘʜʜʫʚʘʥʥʷ. ʁʦʛʦ 

ʧʝʨʝʚʘʛʠ - ʧʨʦʩʪʦʪʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʚʽʜʧʨʘʮʶʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ.  

 

1.1.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʦʢʠʩʣʶʚʘʯʘ ʚ ʨʘʢʝʪʥʽʡ ʪʝʭʥʽʮʽ 

 

ʅʘʩʪʫʧʥʦʶ ʩʭʦʜʠʥʢʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ 

ʙʨʠʪʘʥʮʷʤʠ ʧʨʠʩʢʦʨʶʚʘʯʘ ʜʣʷ ʣʽʪʘʢʽʚ çʉʫʧʝʨ-ʉʧʨʘʡʪè, ʚ ʷʢʦʤʫ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠʥʮʠʧ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʪʚʝʨʜʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ 

ʪʘ ʾʾ ʜʦʧʘʣʶʚʘʥʥʷ ʰʣʷʭʦʤ ʚʧʨʠʩʢʫʚʘʥʥʷ ʢʝʨʦʩʠʥʫ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʣʘ 

ʧʽʜʥʷʪʠ ʧʠʪʦʤʠʡ ʽʤʧʫʣʴʩ ʧʨʠʩʢʦʨʶʚʘʯʘ ʜʦ 160 ʩ. ʉʘʤʝ ʫ ʧʨʠʩʢʦʨʶʚʘʯʽ 

çʉʫʧʝʨ-ʉʧʨʘʡʪè ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʩʪʘʚ ʦʩʥʦʚʦʶ ʙʨʠʪʘʥʩʴʢʦʛʦ 

ʨʘʢʝʪʦʙʫʜʫʚʘʥʥʷ. ʉʝʢʨʝʪʦʤ ʫʩʧʽʭʫ ʙʨʠʪʘʥʮʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ 

ʢʘʪʘʣʽʟʘʪʦʨʘ, ʘ ʩʘʤʝ ï ʥʽʢʝʣʝʚʦʾ ʩʽʪʢʠ, ʚʢʨʠʪʦʾ ʩʨʽʙʣʦʤ. ʇʝʨʝʢʠʩ ʚʦʜʥʶ 

ʧʨʦʭʦʜʠʚ ʯʝʨʝʟ ʢʘʪʘʣʽʟʘʪʦʨ, ʨʦʟʢʣʘʜʘʶʯʠʩʴ ʥʘ ʧʘʨʫ ʪʘ ʢʠʩʝʥʴ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 
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770ʂ, ʧʽʩʣʷ ʯʦʛʦ ʢʝʨʦʩʠʥ ʚʧʨʠʩʢʫʚʘʚʩʷ ʫ ʧʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʚ ʢʘʤʝʨʫ, ʜʝ ʚʽʜʙʫʚʘʣʦʩʷ ʤʠʪʪʻʚʝ ʩʘʤʦʟʘʡʤʘʥʥʷ ʢʝʨʦʩʠʥʫ. ʇʨʦʩʪʦʪʘ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʮʽʻʾ ʩʭʝʤʠ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʥʝ ʧʦʪʨʝʙʫʚʘʣʘ ʜʦʜʘʪʢʦʚʦʾ 

ʩʠʩʪʝʤʠ ʟʘʧʘʣʶʚʘʥʥʷ ʪʘ ʩʧʨʦʱʫʚʘʣʘ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʨʷʜʢʫ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ.  

ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʜʚʠʛʫʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʦʢʠʩʣʶʚʘʯʘ ʥʘʟʠʚʘʚʩʷ çʉʪʝʥʪʦʨè ʽ ʤʽʛ ʨʦʟʚʠʚʘʪʠ ʪʷʛʫ ʜʦ 106 

ʢʅ. ʎʝʡ ʜʚʠʛʫʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʥʘ ʙʦʡʦʚʽʡ ʨʘʢʝʪʽ çBlue Steelè. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʙʨʠʪʘʥʩʴʢʽ ʽʥʞʝʥʝʨʠ ʨʦʟʨʦʙʠʣʠ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʡ ʜʚʠʛʫʥ, ʥʘʩʪʫʧʥʽ 

ʧʦʢʦʣʽʥʥʷ ʾʭʥʽʭ ʨʘʢʝʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʚôʷʟʢʫ ʜʚʠʛʫʥʽʚ ʤʝʥʰʦʾ ʪʷʛʠ, ʱʦ 

ʩʢʣʘʜʘʣʘ ʧʨʠʙʣʠʟʥʦ 25 ʢʅ ʢʦʞʥʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʜʦʟʚʦʣʷʚ ʩʫʪʪʻʚʦ ʩʧʨʦʩʪʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʤʝʨ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ, 

ʟʤʝʥʰʠʪʠ ʾʭ ʤʘʩʫ, ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚ ʮʽʣʦʤʫ ʪʘ 

ʧʨʦʚʝʩʪʠ ʫʥʽʬʽʢʘʮʽʶ ʤʽʞ ʜʚʠʛʫʥʘʤʠ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʽʚ ʈʅ. ʅʘ ʨʠʩ. 

1.2 ʟʦʙʨʘʞʝʥʦ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʪʘʢʦʛʦ ʜʚʠʛʫʥʘ. 

 

ʈʠʩ. 1.2. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ çGammaè [9] 
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1.2. ʂʣʘʩʠʯʥʽ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʽʚ 

 

1.2.1. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʘʤʝʨ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʘʤʝʨʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ (ʨʠʩ. 1.3) ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʽ ʯʘʩʪʠʥʠ: ʢʦʨʧʫʩ ʢʘʤʝʨʠ ʪʘ ʬʦʨʩʫʥʢʦʚʫ ʛʦʣʦʚʢʫ. ʂʦʨʧʫʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ 3 ʽ ʩʦʧʣʘ 4. 

 

ʈʠʩ. 1.3. ʂʘʤʝʨʘ ʈʈɼ [6]: 1 ï ʢʦʨʧʫʩ; 2 ï ʩʫʤʽʰʝʚʘ ʛʦʣʦʚʢʘ; 3 ï ʮʠʣʽʥʜʨʠʯʥʘ 

ʯʘʩʪʠʥʘ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ; 4 ï ʩʦʧʣʦ; ʘ ï ʙʣʦʢ ʧʦʷʩʫ ʟʘʚʽʩʠ; ʙ ï ʢʦʣʝʢʪʦʨ ʧʽʜʚʦʜʫ 

ʢʦʤʧʦʥʝʥʪʘ; ʚ ï ʚʫʟʦʣ ʢʨʽʧʣʝʥʥʷ ʢʘʤʝʨʠ  

 

ɹʽʣʴʰʽʩʪʴ ʢʘʤʝʨ ʈʈɼ ʤʘʻ ʟʦʚʥʽʰʥʻ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʦʢ ʦʭʦʣʦʜʞʫʚʘʯʘ ʧʦ ʪʨʘʢʪʫ, ʫʪʚʦʨʝʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʶ ʪʘ 

ʟʦʚʥʽʰʥʴʦʶ ʦʙʦʣʦʥʢʘʤʠ ʘʙʦ ʩʪʽʥʢʘʤʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʝʧʣʦʟʘʭʠʩʪʫ ʩʪʽʥʦʢ ʢʘʤʝʨʠ ʧʦʪʨʽʙʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʪʦʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʦʭʦʣʦʜʞʫʚʘʯʘ, ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʪʝʧʣʦʚʽʜʜʘʶʯʦʾ ʧʦʚʝʨʭʥʽ 
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ʩʪʽʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʦʨʝʙʨʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʦʭʦʣʦʜʞʝʥʥʽ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʥʫʪʨʽʰʥʷ ʩʪʽʥʢʘ ʙʫʣʘ ʜʦʩʠʪʴ ʪʦʥʢʦʶ ʽ 

ʚʠʛʦʪʦʚʣʝʥʦʶ ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ [6]. 

ʆʜʥʘʢ ʟʘ ʚʠʩʦʢʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ (ʜʝʩʷʪʢʠ ʄʇʘ) ʚ ʢʘʤʝʨʽ ʽ ʪʨʘʢʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʞʝ ʩʢʣʘʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ 

ʪʦʥʢʽʡ ʩʪʽʥʮʽ ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʣʦʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʢʘʤʝʨʠ ʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ 

ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʷʢʠʡ ʤʘʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʬʦʨʤ 

ʽ ʩʠʣʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʪʨʘʢʪʫ 

ʟʘʣʝʞʠʪʴ ʚʠʛʣʷʜ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʢʘʤʝʨʠ, ʾʾ ʤʽʮʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ 

ʽ ʤʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʽʾ 

ʢʘʤʝʨʠ ʻ ʢʦʥʩʪʨʫʢʮʽʷ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʪʨʘʢʪʫ.  

ʂʨʦʢʦʤ ʚʧʝʨʝʜ ʙʫʣʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʪʨʘʢʪʠ ʟ ʪʘʢ ʟʚʘʥʠʤʠ ʟʚ'ʷʟʘʥʠʤʠ 

ʦʙʦʣʦʥʢʘʤʠ. ɺʧʝʨʰʝ ʾʭ ʨʦʟʨʦʙʠʚ ʚʽʜʦʤʠʡ ʨʘʜʷʥʩʴʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ A. M. ɯʩʘʻʚ 

ʫ 1946 ʨ. (ʜʚʠʛʫʥʠ ʋ-400 ʽ ʋ-1250).  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʻ ʙʘʛʘʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʟʽ 

ʟʚ'ʷʟʘʥʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʅʘʡʩʫʯʘʩʥʽʰʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʨʘʢʪ ʟ ʨʝʙʨʘʤʠ (ʨʠʩ.1.4ʘ) 

ʘʙʦ ʟ ʛʦʬʨʦʚʘʥʠʤʠ ʧʨʦʩʪʘʚʢʘʤʠ (ʨʠʩ. 1.4 ʙ).   

ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʫ ʞʦʨʩʪʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʢʘʤʝʨʠ. ʄʽʥʽʤʘʣʴʥʠʡ ʢʨʦʢ ʤʽʞ 

ʟʚ'ʷʟʢʘʤʠ tmin ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʠʡ tmax ï 

ʤʽʮʥʽʩʪʶ. ɿʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ŭʦʭʦʣ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʝ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʦʭʦʣʦʜʞʫʚʘʯʘ. ʆʜʥʘʢ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʽʨʢʫʚʘʥʴ ʟʨʦʙʠʪʠ ʚʠʩʦʪʫ ʪʨʘʢʪʫ ŭʦʭʦʣ ʤʝʥʰʝ 1,5 ... 1,8 ʤʤ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, 

ʪʘʢ ʷʢ ʧʽʜ ʯʘʩ ʧʘʡʢʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʧʝʨʝʢʨʠʪʪʷ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʘʥʘʣʫ 

ʧʨʠʧʦʻʤ. ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʦʭʦʣʦʜʞʫʚʘʯʘ, ʱʦʙ ʥʝ 

ʟʤʝʥʰʫʚʘʪʠ ʚʠʩʦʪʫ ʢʘʥʘʣʫ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʽʨʘʣʴʥʽ ʨʝʙʨʘ (ʨʠʩ. 1.5). 
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ʈʠʩ. 1.4. ʂʦʥʩʪʨʫʢʮʽʷ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦ ʫʪʚʦʨʝʥʽ ʬʨʝʟʝʨʦʚʘʥʠʤʠ 

ʨʝʙʨʘʤʠ ʪʘ ʛʦʬʨʦʚʘʥʠʤʠ ʧʨʦʩʪʘʚʢʘʤʠ [6] 

 

ʆʙʠʜʚʽ ʚʠʱʝʦʧʠʩʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʢʣʘʜʘʶʪʴ ʨʷʜ ʦʙʤʝʞʝʥʴ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʶ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦ 

ʫʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʬʨʦʚʘʥʠʭ ʧʨʦʩʪʘʚʦʢ, ʤʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʢʘʥʘʣʫ 

ʩʢʣʘʜʘʻ 3,5 ʤʤ, ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʻʶ ʰʪʘʤʧʫʚʘʥʥʷ ʛʦʬʨʦʚʘʥʦ ʾ

ʧʨʦʩʪʘʚʢʠ. ʄʘʢʩʠʤʘʣʴʥʫ ʰʠʨʠʥʫ ʢʘʥʘʣʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ 

ʙʽʣʴʰʝ ʟʘ 7 ʤʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʘʷʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʤʽʞ ʛʦʬʨʘʤʠ ʪʘ ʩʪʽʥʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʩʦʪʘ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʦʙʤʝʞʫʻʪʴʩʷ 2 ʤʤ, ʱʦ ʪʘʢʦʞ ʦʙʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ ʧʨʦʮʝʩʫ ʧʘʡʢʠ. 
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ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ, ʤʘʻ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʶ 

ʫʪʚʦʨʝʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʬʨʦʚʘʥʠʤʠ ʧʨʦʩʪʘʚʢʘʤʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʝʙʨʘʤʠ 1 ʤʤ, ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʜʽʘʤʝʪʨʦʤ 

ʽʩʥʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʢʣʘʜʘʪʠ ʚ 

ʢʦʥʩʪʨʫʢʮʽʶ ʰʠʨʠʥʫ ʢʘʥʘʣʫ ʤʝʥʰʝ ʥʽʞ 1,5 ʤʤ, ʪʦʤʫ ʱʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʨʝʟʠ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ ʥʽʞ 1,5 ʤʤ, ʜʫʞʝ ʩʢʣʘʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʞʦʨʩʪʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʙʫʜʝ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʙʨʘʢʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ 

ʢʘʥʘʣʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 7 ʤʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʤʽʮʥʽʩʪʶ ʧʘʷʥʦʛʦ ʰʚʘ. ʄʽʥʽʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ ʨʝʙʨʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʝ 1 ʤʤ, ʱʦ ʪʘʢʦʞ ʟʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʦʥʢʠʭ ʨʝʙʝʨ [7]. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʜʫʞʝ ʩʢʣʘʜʥʦ ʚʠʢʦʥʘʪʠ 

ʪʦʚʱʠʥʫ ʚʦʛʥʝʚʦʾ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʤʝʥʰʝ 1 ʤʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʜʝʪʘʣʽ. ʊʦʤʫ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʤʽʮʥʦʩʪʽ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʢʘʤʝʨʠ ʯʘʩʪʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʽʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʡʙʽʣʴʰ ʪʝʧʣʦʥʘʧʨʫʞʝʥʫ ʜʽʣʷʥʢʫ ʜʦʟʚʫʢʦʚʦʾ ʪʘ ʢʨʠʪʠʯʥʦʾ 

ʯʘʩʪʠʥʠ ʩʦʧʣʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ, ʘ ʟʦʚʥʽʰʥʶ ʩʪʽʥʢʫ ʪʘ 

ʥʘʜʟʚʫʢʦʚʫ ʯʘʩʪʠʥʫ ʩʦʧʣʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʽ ʩʪʘʣ ̔[8]. 

ɺʘʨʪʦ ʪʘʢʦʞ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʜʚʠʛʫʥʽʚ 

ʰʣʷʭʦʤ ʧʘʡʢʠ ʧʨʦʬʽʣʴʦʚʘʥʠʭ ʪʨʫʙʦʢ. ʎʝʡ ʩʧʦʩʽʙ ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ, ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʪʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ɿʘ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʢʘʤʝʨʠ ʜʚʠʛʫʥʽʚ  F-1 ʪʘ 

J-2, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʷʭ ʨʘʢʝʪʠ-ʥʦʩʽʷ 

çʉʘʪʫʨʥ 5è ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʦʞ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʙʨʠʪʘʥʩʴʢʠʭ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ çGammaè, ʱʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʥʘ ʨʘʢʝʪʽ-ʥʦʩʽʾ çBlack Arrowè. ʅʘ ʨʠʩ. 1.5 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ 

ʪʘʢʦʛʦ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ. 
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ʈʠʩ. 1.5. ʊʨʫʙʯʘʪʽ ʪʨʘʢʪʠ ʦʭʦʣʦʜʞʝʥʥʷ [6]:  ʘ ï ʧʨʷʤʦʢʫʪʥʽ ʪʨʫʙʢʠ; ʙ ï ʦʨʝʙʨʝʥʽ ʪʨʫʙʢʠ; 

ʚ ï ʢʨʫʛʣʽ ʪʨʫʙʢʠ; ʛ ï ʜʚʦʨʷʜʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʨʫʙʦʢ; ʜ ï ʩʧʽʨʘʣʴʥʽ ʪʨʫʙʢʠ  

 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʭ ʢʘʤʝʨ ʻ ʩʘʤʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ 

ʪʨʫʙʢʠ. ɿʘʟʚʠʯʘʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʧʦʪʨʝʙʫʶʪʴʩʷ 

ʩʦʪʥʽ, ʘ ʪʦ ʽ ʪʠʩʷʯʽ ʪʘʢʠʭ ʪʨʫʙʦʢ ʢʨʫʛʣʦʛʦ ʘʙʦ ʢʦʥʽʯʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʷʢʠʭ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 0,25 ʜʦ 1 ʤʤ [9]. ʅʘ ʩʢʽʣʴʢʠ ʥʘʤ ʚʽʜʦʤʦ, 

ʩʴʦʛʦʜʥʽ ʪʨʫʙʯʘʩʪʽ ʢʘʤʝʨʠ ʥʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʩʠʣʫ ʜʦʨʦʞʥʝʯʽ. 

 

 

1.2.2. ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ ʢʘʤʝʨ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʜʦʧʦʤʽʞʥʦʾ ʦʩʥʘʩʪʢʠ.  

ʄʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʜʝʪʘʣʝʡ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ 

1. ʌʨʝʟʝʨʫʚʘʥʥʷ ʨʝʙʝʨ (ʨʠʩ. 1.6) ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʦʶ ʬʨʝʟ; ʤʦʞʝ 

ʙʫʪʠ ʦʜʥʘ, ʜʚʽ ʘʙʦ ʯʦʪʠʨʠ ʧʘʨʠ, ʪʦʙʪʦ ʬʨʝʟʝʨʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʦʜʥʦ, ʜʚʘ ʘʙʦ 
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ʯʦʪʠʨʠ ʨʝʙʨʘ, ʪʦʤʫ ʧʨʠ ʧʨʦʢ̒ʪʫʚʘʥʥʽ ʙʘʞʘʥʦ ʟʘʜʘʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʙʝʨ, ʢʨʘʪʥʫ 

ʯʦʪʠʨʴʦʤ. ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʦʚʱʠʥʘ ʨʝʙʨʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʤʽʥʥʦʶ ʧʦ ʜʦʚʞʠʥʽ, ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʨʦʢʫ ʤʽʞ ʨʝʙʨʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʰʠʨʠʥʘ ʢʘʥʘʚʢʠ ʤʽʞ ʨʝʙʨʘʤʠ. ʄʽʥʽʤʘʣʴʥʠʡ ʢʨʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʚʱʠʥʦʶ 

ʬʨʝʟʠ ʽ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ. ʊʦʚʱʠʥʘ ʨʝʙʨʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 1 ʤʤ, ʪʘʢ 

ʷʢ ʧʦʜʘʣʴʰʝ ʪʨʘʚʣʝʥʥʷ ʤʦʞʝ ʾʾ ʟʤʝʥʰʠʪʠ ʽ ʧʘʷʥʠʡ ʰʦʚ ʩʪʘʥʝ ʥʝʥʘʜʽʡʥʠʤ [10]. 

 

ʈʠʩ. 1.6. ʉʭʝʤʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʨʝʙʝʨ ʧʘʨʥʦʶ ʬʨʝʟʦʶ [10]: 

1 ï ʬʨʝʟʠ; 2 ï ʚʥʫʪʨʽʰʥʷ ʦʙʦʣʦʥʢʘ ʟ ʨʝʙʨʘʤʠ; ʘ ï ʪʦʚʱʠʥʘ ʨʝʙʨʘ, ʪʦʙʪʦ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʬʨʝʟʘʤʠ; b ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʝʙʨʘʤʠ 

ʄʦʞʣʠʚʽ ʡ ʽʥʰʽ ʩʧʦʩʦʙʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʨʝʙʝʨ ï ʟ ʧʦʩʪʽʡʥʦʶ ʰʠʨʠʥʦʶ 

ʢʘʥʘʚʢʠ ʽ ʟʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʨʝʙʨʘ (ʬʨʝʟʝʨʫʚʘʥʥʷ ʦʜʥʽʻʾ ʬʨʝʟʦʶ), ʟ ʜʦʚʽʣʴʥʦʶ 

ʟʤʽʥʦʶ ʯʠʩʣʘ ʨʝʙʝʨ [11]. ɺ ʦʙʦʭ ʮʠʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʟʤʽʥʽ ʯʠʩʣʘ ʨʝʙʝʨ ʚʠʥʠʢʘʶʪʴ 

ʜʽʣʷʥʢʠ ʤʽʞ ʩʝʢʮʽʷʤʠ, ʥʘ ʷʢʠʭ ʩʪʽʥʢʘ ʙʫʜʝ ʙʝʟ ʨʝʙʝʨ, ʚ ʟʦʥʽ ʚʠʭʦʜʫ ʽʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʷʚʘ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʘʙʦ ʧʨʦʤʽʞʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟʥʠʞʫʻ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ 

ʯʝʨʝʟ ʧʝʨʝʨʠʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʦʙʦʣʦʥʦʢ. ʊʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʨʝʙʝʨ ʥʘ ʦʙʦʣʦʥʢʘʭ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʪʘʢʠʭ 

"ʥʝʦʨʝʙʨʝʥʥʠʭ" ʜʽʣʷʥʦʢ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʩʝʢʮʽʷʤʠ. ɹʽʣʴʰ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʧʘʡʢʠ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʜʝʬʝʢʪ: ʧʦʨʠ, ʨʘʢʦʚʠʥʠ, ʰʣʘʢʦʚʽ ʽ ʬʣʶʩʥʽ ʚʢʣʶʯʝʥʥʷ, 

ʪʨʽʱʠʥʠ. ʇʦʷʚʘ ʮʠʭ ʜʝʬʝʢʪʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʪʦʯʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʘ 

ʷʢʽʩʪʶ ʩʢʣʘʜʘʥʥʷ [12]. 

ʇʘʡʢʘ ʙʣʦʢʽʚ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʝʪʘʧʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʧʘʡʢʘ 

ʬʨʝʟʝʨʦʚʘʥʦʾ ʩʪʽʥʢʠ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʩʪʽʥʢʦʶ. ʎʝʡ ʝʪʘʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ 

ʦʧʝʨʘʮʽʡ: 
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¶ ʉʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʪʨʘʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʙʨʫʜʫ ʽ ʦʢʠʩʣʽʚ. ɺʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ ʧʦʢʨʠʚʘʶʪʴ 

ʢʨʝʡʜʦʶ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʢʦʥʪʨʦʣʶ ʱʽʣʴʥʦʩʪʽ ʧʨʠʣʷʛʘʥʥʷ ʨʝʙʝʨ. ʋ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʽ ʧʽʜʛʘʥʷʶʪʴʩʷ. ʇʨʦʤʽʞʦʢ ʤʽʞ ʜʝʪʘʣʷʤʠ, ʱʦ ʧʘʷʶʪʴʩʷ, ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,1 ʤʤ [13]. 

¶  ʇʨʠʧʽʡ ʫ ʚʠʛʣʷʜʽ ʬʦʣʴʛʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʟʦʚʥʽʰʥʴʦʾ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʦʙʦʣʦʥʦʢ. ɼʣʷ ʜʠʬʫʟʽʡʥʦʾ ʧʘʡʢʠ ʤʽʞ 

ʩʪʘʣʝʚʦʶ ʟʦʚʥʽʰʥʴʦʶ ʽ ʙʨʦʥʟʦʚʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʦʙʦʣʦʥʦʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʦʥʴ ʦʙʦʣʦʥʦʢ. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʢʨʠʚʘʻʪʴʩʷ ʥʽʢʝʣʝʤ (ʪʦʚʱʠʥʘ ʰʘʨʫ ʧʨʠʙʣʠʟʥʦ 5 ʤʢʤ), ʘ ʨʝʙʨʘ ʚʥʫʪʨʽʰʥʴʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʢʨʠʚʘʶʪʴʩʷ ʤʽʜʜʶ ʪʘ ʩʨʽʙʣʦʤ (ʪʦʚʱʠʥʘ ʧʦʢʨʠʪʪʷ ʙʣʠʟʴʢʦ 5 ʤʢʤ) 

ʛʘʣʴʚʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

¶ ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʙʣʦʢʫ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʯʘʩʪʠʥʘ ʚʥʫʪʨʽʰʥʴʦʾ 

ʦʙʦʣʦʥʢʠ, ʱʦ ʤʘʻ ʮʠʣʽʥʜʨʠʯʥʫ ʬʦʨʤʫ ʷʢ ʟʘʛʦʪʽʚʢʘ, ʟ ʜʽʘʤʝʪʨʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʢʨʠʪʠʯʥʦʤʫ ʜʽʘʤʝʪʨʫ ʩʦʧʣʘ, ʨʦʟʚʘʣʴʮʴʦʚʫʻʪʴʩʷ ʜʦ ʟʽʪʢʥʝʥʥʷ ʨʝʙʝʨ ʟ 

ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ. ʈʦʟʚʘʣʴʮʴʦʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʘ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʧʨʝʩʽ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʣʘʜʢʠʤ ʢʦʥʽʯʥʠʤ ʧʫʘʥʩʦʥʦʤ, ʷʢʠʡ 

ʤʘʻ ʜʝʷʢʝ ʦʩʴʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʘʙʦ ʯʝʨʝʟ ʨʦʟʪʠʩʢʥʫ ʮʘʥʛʫ, ʷʢʘ ʥʝ ʨʫʭʘʻʪʴʩʷ. 

ʆʧʝʨʘʮʽʶ ʚʠʢʦʥʫʶʪʴ ʫ ʜʝʢʽʣʴʢʘ ʧʝʨʝʭʦʜʽʚ. ʇʨʠ ʢʦʞʥʦʤʫ ʧʝʨʝʭʦʜʽ ʮʘʥʛʘ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʥʘ ʯʘʩʪʠʥʫ ʢʨʦʢʫ ʩʚʦʾʭ ʧʝʣʶʩʪʦʢ, ʟ ʪʠʤ, ʱʦʙ ʥʝ 

ʟʘʣʠʰʘʣʦʩʷ ʛʣʠʙʦʢʠʭ ʩʣʽʜʽʚ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʢʘʤʝʨʠ, ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʦʩʪʘʥʥʽʡ ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʝʨʝʭʽʜ ʧʨʦʚʦʜʠʪʴʩʷ ʛʣʘʜʢʠʤ ʧʫʘʥʩʦʥʦʤ ʟ ʧʨʦʬʽʣʝʤ, 

ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʩʦʧʣʘ. 

¶ ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʚʘʨʶʚʘʥʥʷ ʦʙʦʣʦʥʦʢ 

ʚʟʜʦʚʞ ʧʨʠʧʫʩʢʫ ʥʘ ʪʦʨʮʷʭ ʙʣʦʢʘ, ʧʦʪʽʤ ʛʘʟʦʧʦʜʽʙʥʠʤ ʘʟʦʪʦʤ ʚʠʪʽʩʥʷʻʪʴʩʷ 

ʧʦʚʽʪʨʷ ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚʘʢʫʫʤʫʚʘʥʥʷ 

ʧʦʨʦʞʥʠʥʠ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʪʨʘʢʪʫ (ʜʣʷ ʮʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʜʙʘʯʝʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʰʪʫʮʝʨʠ ʥʘ ʪʦʨʮʷʭ ʙʣʦʢʘ). ɺʘʢʫʫʤʦʚʘʥʠʡ ʙʣʦʢ ʩʪʘʚʠʪʴʩʷ ʫ ʧʽʯ, 

ʢʫʜʠ ʧʦʜʘʻʪʴʩʷ ʛʘʟʦʧʦʜʽʙʥʠʡ ʘʟʦʪ ʧʽʜ ʪʠʩʢʦʤ ʜʦ 5Ŀ105 ʇʘ. ʗʢʱʦ ʢʦʥʩʪʨʫʢʮʽʷ 

ʧʝʯʽ ʥʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʫʚʘʪʠ ʚ ʥʽʡ ʪʠʩʢ, ʪʦ ʚʫʟʦʣ (ʙʣʦʢ) ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ 
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ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʡʥʝʨʽ, ʚ ʷʢʦʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʩʢ. ʊʝʨʤʦʧʘʨʠ ʧʦʧʝʨʝʜʥʴʦ 

ʤʦʥʪʫʶʪʴʩʷ ʽ ʚʠʚʦʜʷʪʴʩʷ ʥʘʟʦʚʥʽ ʯʝʨʝʟ ʢʨʠʰʢʠ ʢʦʥʪʝʡʥʝʨʘ ʽ ʧʝʯʽ. ɹʣʦʢ (ʨʘʟʦʤ 

ʟ ʢʦʥʪʝʡʥʝʨʦʤ) ʥʘʛʨʽʚʘʻʪʴʩʷ ʚ ʧʝʯʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʧʨʠʧʦʶ, 

ʚʠʪʨʠʤʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʚʦʨʦʪʦʤ ʥʘʚʢʦʣʦ ʦʩʽ 

ʢʨʽʟʴ ʢʨʠʰʢʫ ʧʝʯʽ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ ʟ ʨʝʜʫʢʪʦʨʦʤ. ʇʽʩʣʷ ʧʘʡʢʠ ʽ ʧʝʨʝʚʽʨʢʠ ʾʾ 

ʷʢʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʨʽʟʘʥʥʷ ʜʽʣʷʥʦʢ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʦʙʦʣʦʥʦʢ 

ʥʘ ʪʦʨʮʷʭ ʽ ʾʭ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʟ'ʻʜʥʘʥʥʷ ʘʙʦ ʟ ʽʥʰʠʤʠ ʙʣʦʢʘʤʠ ʢʘʤʝʨʠ, ʘʙʦ ʟ 

ʬʦʨʩʫʥʦʯʥʦʶ ʛʦʣʦʚʢʦʶ [14].  

 

1.3. ʉʧʦʩʦʙʠ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʜʠʥʥʠʭ ʜʚʠʛʫʥʽʚ 

 

 ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʢʘʤʝʨʽ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ, ʻ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ: 

¶ ʈʝʛʝʥʝʨʘʪʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ʁʦʛʦ ʧʨʠʥʮʠʧ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʪʝʧʣʦ ʟʥʽʤʘʻʪʴʩʷ ʟ ʚʦʛʥʝʚʦʾ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʰʣʷʭʦʤ 

ʧʨʦʪʽʢʘʥʥʷ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʯʝʨʝʟ ʧʦʜʚʽʡʥʫ ʩʪʽʥʢʫ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ. ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ, ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʙʠʜʚʘ ʢʦʤʧʦʥʝʥʪʘ. ɿʘʟʚʠʯʘʡ ʮʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʘʨʽ ɸʊ + ʅɼʄɻ [15].   

¶ ɿʘʛʦʨʦʜʞʫʚʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠʥʮʠʧ ʟʘʛʦʨʦʜʞʫʚʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʧʦ 

ʧʝʨʝʨʽʟʫ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʪʚʦʨʠʚʩʷ ʟʘʭʠʩʥʠʡ ʰʘʨ ʛʘʟʽʚ 

ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʣʷ ʚʦʛʥʝʚʦʾ ʩʪʽʥʢʠ.  

¶ ɿʘʚʽʩʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠʥʮʠʧ ʟʘʚʽʩʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʦʢʠʩʣʶʚʘʯ ʘʙʦ ʧʘʣʴʥʝ ʚʧʨʠʩʢʫʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʯʝʨʝʟ 

ʪʘʥʛʝʥʮʽʘʣʴʥʦ ʫʪʚʦʨʝʥʽ ʦʪʚʦʨʠ (ʨʠʩ. 1.7). ʂʦʤʧʦʥʝʥʪ, ʱʦ ʚʧʨʠʩʢʫʻʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʩʪʚʦʨʶʻ ʟʘʭʠʩʥʫ ʧʣʽʚʢʫ ʥʘ ʚʦʛʥʝʚʽʡ ʩʪʽʥʮʽ ʢʘʤʝʨʠ, ʟʘʭʠʱʘʶʯʠ ʾʾ ʚʽʜ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʷʜʨʽ ʧʦʪʦʢʫ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʦʭʦʣʦʜʞʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ, ʧʨʦʪʝ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ: ʩʫʪʪʻʚʝ ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 
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ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʪʘ ʚʪʨʘʪʘ ʧʠʪʦʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʯʝʨʝʟ ʥʝʧʦʚʥʦʪʫ 

ʟʛʦʨʷʥʥʷ ʢʦʤʧʦʥʝʥʪʘ [16]. 

 

ʈʠʩ. 1.7. ʇʦʷʩ ʟʘʚʽʩʠ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʘ [6] 

¶ ʈʘʜʽʘʮʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠʥʮʠʧ ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʚʪʨʘʪʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʪʽʣʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʗʢ ʚʽʜʦʤʦ, 

ʚʝʣʠʯʠʥʘ ʚʠʧʨʦʤʽʥʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʉʪʝʬʘʥʘ ï 

ɹʦʣʴʮʤʘʥʘ ὗ ὧ  [17]. 

¶ ʆʙʣʷʮʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠʥʮʠʧ ʦʙʣʷʮʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʚʥʫʪʨʽʰʥʶ ʩʪʽʥʢʫ ʢʘʤʝʨʠ ʥʘʥʦʩʠʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ 

ʧʦʢʨʠʪʪʷ, ʷʢʝ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʟʘʙʠʨʘʶʯʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ [18]. 

ʊʨʘʥʩʧʽʨʘʮʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʨʘʥʩʧʽʨʘʮʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ 

ʜʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʧʫ ʪʘ ʤʘʻ ʙʘʛʘʪʦ ʩʧʽʣʴʥʦʛʦ ʽʟ ʟʘʚʽʩʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ. ʁʦʛʦ ʩʫʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʜʠʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʪʽʢʘʻ 

ʢʨʽʟʴ ʚʦʛʥʝʚʫ ʩʪʽʥʢʫ, ʷʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʟʘʭʠʱʘʻ ʾʾ ʚʽʜ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ [19]. 
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1.3.1. ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʽʚ 

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʈʈɼ ʻ ʟʘʜʘʯʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʘ ʈʈɼ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʽʥʰʠʭ ʪʝʧʣʦʚʠʭ ʤʘʰʠʥ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ 

ʟʛʦʨʷʥʥʷ ʈʈɼ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʮʝʩʫ ʟʛʦʨʷʥʥʷ ʽ ʪʝʯʽʾ 

ʛʘʟʫ ʚ ʢʘʤʝʨʽ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ ʈʈɼ ʷʢ ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

ʇʨʦʮʝʩ ʟʛʦʨʷʥʥʷ ʚ ɾʈɼ ʧʨʦʪʽʢʘʻ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʚʠʩʦʢʦʤʫ ʪʠʩʢʫ. 

ʆʙʠʜʚʘ ʮʽ ʬʘʢʪʦʨʠ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʜʦ ʩʪʽʥʦʢ ʢʘʤʝʨʠ. 

ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʘʜʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʨʘʢʝʪʥʠʭ 

ʜʚʠʛʫʥʽʚ ʚʥʝʩʣʠ ʚʯʝʥʽ ɸ.ʇ. ɺʘʥʠʯʝʚ, ɺ.ʄ. ʀʻʚʣʝʚ, ʃ.ɺ. ʌʨʦʣʦʚ, ɺ.ɸ. ʄʘʭʽʥ.  

ʅʘʛʨʽʪʽ ʛʘʟʠ ʨʫʭʘʶʪʴʩʷ ʚʟʜʦʚʞ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʘ ʟ ʜʫʞʝ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʚʝʢʪʠʚʥʦʾ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʛʘʨʷʯʠʭ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʜʦ ʩʪʽʥʦʢ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ‌̄ ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʥʚʝʢʪʠʚʥʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʜʦ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʫ ʟʚʠʯʘʡʥʠʭ ʪʝʧʣʦʚʠʭ ʤʘʰʠʥʘʭ.  

ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʈʈɼ ʚʠʟʥʘʯʘʶʪʴ ʽ ʜʨʫʛʫ 

ʦʩʦʙʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʈʈɼ ï ʚʝʣʠʢʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʗʢ ʚʽʜʦʤʦ, ʚʠʧʨʦʤʽʥʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʛʘʟʽʚ ʧʨʦʧʦʨʮʽʡʥʘ  

ʩʪʫʧʝʥʶ 3,5, ʪʦʤʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʧʦʨʷʜʢʫ 3000K õ 3800K, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʽ ʈʈɼ, ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʚʽʜ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʧʘʣʠʚ ʜʦʩʷʛʘʶʪʴ 20ï30 % ʟʘʛʘʣʴʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʜʦ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ʇʦ ʤʽʨʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʛʘʟʫ ʚ ʩʦʧʣʽ ʚʽʜʥʦʩʥʘ ʯʘʩʪʢʘ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʥʠʞʫʻʪʴʩʷ. 

ʉʫʤʘʨʥʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʜʦ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʫ ʢʨʠʪʠʯʥʦʤʫ ʧʝʨʝʪʠʥʽ 

ʜʦʩʠʪʴ ʟʥʘʯʥʠʭ ʚʝʣʠʯʠʥ (qmax ʜʦ 23Ŀ106ɼʞ/ʤ2). ɿʥʽʤʘʥʥʷ ʪʘʢʠʭ ʧʦʪʫʞʥʠʭ 

ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʢʽ ʪʨʫʜʥʦʱʽ.  

ʊʨʝʪʷ ʦʩʦʙʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʈʈɼ ʚʠʧʣʠʚʘʻ ʟ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʈʅ 
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ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʨʽʜʠʥʫ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʚ ʘʚʪʦʤʦʙʽʣʽ, ʥʝʨʘʮʽʦʥʘʣʴʥʦ. ɿʘʟʚʠʯʘʡ 

ʈʈɼ ʦʭʦʣʦʜʞʫʶʪʴ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʘʣʠʚʘ, ʧʨʦʧʫʩʢʘʶʯʠ ʾʭ ʯʝʨʝʟ ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ (ʪʘʢ ʟʚʘʥʘ ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ). ʎʝ ʩʪʚʦʨʶʻ 

ʥʦʚʽ ʪʨʫʜʥʦʱʽ ʽ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʽ ʜʦ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʪʘʢ ʷʢ ʢʽʣʴʢʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ 

ʯʝʨʝʟ ʪʨʘʢʪ, ʦʙʤʝʞʝʥʘ.  

ʏʝʪʚʝʨʪʘ ʦʩʦʙʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʈʈɼ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʜʦ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ ʩʪʽʥʦʢ ʩʪʘʻ ʜʫʞʝ ʚʠʩʦʢʦʶ. ʎʝ 

ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʘʨʦʤʽʮʥʠʭ ʤʝʪʘʣʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. ʇʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʭʦʣʦʜʞʝʥʥʷ ʈʈɼ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘ ʟʘʜʘʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ (ʪʠʩʢ ʫ ʢʘʤʝʨʽ ὴ, ʤʘʩʦʚʘ 

ʚʠʪʨʘʪʘ Ὃ̏  ̖ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ˟) ʟʘʜʦʚʦʣʴʥʠʪʠ ʪʘʢʽ ʫʤʦʚʠ 

[20]: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ ʩʪʽʥʢʠ ˟̄Ȣ̒ Ȣ̓ ʤʘʻ ʪʘʢʫ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʦʙʭʽʜʥʫ ʤʽʮʥʽʩʪʴ ʩʪʽʥʦʢ. ɿʤʝʥʰʝʥʥʷ ˟̄Ȣ̒ Ȣ̓ ʟʙʽʣʴʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ, ʘʣʝ ʟʥʽʞʫʻ ʡʦʛʦ ʝʥʝʨʛʝʪʠʢʫ. 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʨʽʜʠʥʠ ˟̑ ʥʘ ʚʠʭʦʜʽ ʽʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ ʘʙʦ ʨʦʟʢʣʘʜʘʥʥʷ. ʎʷ ʫʤʦʚʘ ʙʫʜʝ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʟʽ ʚʩʽʻʾ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ ʢʘʤʝʨʠ ὗ  ʙʫʜʝ ʤʝʥʰʠʤ ʟʘ ʪʝʧʣʦʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ: 

ὗ Ὃ̏ ̖ὧ Ὕ Ὕ̃ ȟ̖ 

ʜʝ Ὃ̏  ̖ï ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ; 

 ὧ ï ʪʝʧʣʦʻʤʥʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ; 

 Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟʘ ʪʠʩʢʫ ʫ ʪʨʘʢʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ; 

 Ὕ̃  ̖ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ʚʭʦʜʽ ʫ ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ. 
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ɿʘʣʝʞʥʽʩʪʴ ˟̄Ȣ̒ Ȣ̓ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʨʽʜʠʥʠ ‌̑, ʧʨʠʯʦʤʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʮʽʻʾ 

ʰʚʠʜʢʦʩʪʽ ‌̑ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ɿʘ ʦʜʥʽʻʾ ʚʝʣʠʯʠʥʠ ʧʠʪʦʤʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ή ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʜʠʥʠ 

˟̑ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʨʽʜʠʥʠ ʚʠʟʥʘʯʠʪʴʩʷ ʟʛʽʜʥʦ ʟ ʚʠʨʘʟʦʤ: 

˟̑Ȣ̒̓ ˟̑
ή

‌̑
Ȣ 

ʊʦʙʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ‌̑ ʪʝʤʧʝʨʘʪʫʨʘ ˟̑Ȣ̒  ̓ʟʤʝʥʰʫʻʪʴʩʷ [21]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʢʨʽʟʴ ʩʪʽʥʢʫ ʢʘʤʝʨʠ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʽʟ ʟʘʢʦʥʫ ʌʫʨʴʻ: 

ή
‗

‏̒ ̓
˟̄Ȣ̒̓ ˟̑Ȣ̒ Ȣ̓ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʪʦʚʱʠʥʘ 

ʩʪʽʥʢʠ ̒‏  ̓ʽ ʦʜʥʘʢʦʚʠʡ ʧʠʪʦʤʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ή, ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ ʩʪʽʥʢʠ 

˟̄Ȣ̒  ̓ ʪʠʤ ʤʝʥʰʘ, ʯʠʤ ʤʝʥʰʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʨʽʜʠʥʠ ˟̑Ȣ̒ .̓  

ʆʜʥʘʢ ʧʨʠ ʟʥʠʞʝʥʥʽ ˟̑Ȣ̒  ̓  ʩʫʤʘʨʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʜʦ ʩʪʽʥʢʢʠ ʢʘʤʝʨʠ 

ʜʚʠʛʫʥʘ ʜʝʱʦ ʟʨʦʩʪʝ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ˟̄Ȣ̒ ,̓ ʱʦ ʧʨʠʟʚʝʜʝ ʟʥʦʚʫ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ˟̄Ȣ̒ ,̓ ˟ Ȣ̑̒  ̓ ̔  ʪ. ʜ. 

ɿʨʝʰʪʦʶ ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʠ ʤʝʥʰʠʭ ˟̄Ȣ̒  ̓ʽ ̑˟Ȣ̒ ,̓ ʥʽʞ ʮʝ ʤʘʣʦ 

ʤʽʩʮʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ (ʨʠʩ. 1.8). ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ 

ʩʪʽʥʢʠ ˟̄Ȣ̒  ̓ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ: ʯʠʤ 

ʚʦʥʘ ʙʽʣʴʰʝ, ʪʠʤ ʤʝʥʰʝ ˟̄Ȣ̒ .̓ ʆʪʞʝ, ʚʠʪʨʠʤʘʪʠ ˟̄Ȣ̒  ̓ ʤʦʞʥʘ ʧʽʜʚʠʱʫʶʯʠ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 

ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ.  
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ʈʠʩ. 1.8. ɺʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ˟̄Ȣ̒  ̓[20] 

 

1.3.2. ʆʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ  

 

ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʠʪʴ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ çʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥè, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʯʘ ʻ ʥʘʡʙʽʣʴʰ ʣʦʛʽʯʥʠʤ. ɼʚʠʛʫʥʠ AR-1, AR-2, ʩʝʨʽʾ 

çGammaè ʪʘ ʨʘʜʷʥʩʴʢʽ ʜʚʠʛʫʥʠ ʈɼ-502 ʪʘ ʈɼ-510 ʦʭʦʣʦʜʞʫʚʘʣʠʩʴ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ [22; 23]. 

ʅʘ ʨʠʩ. 1.9 ʟʦʙʨʘʞʝʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʜʚʠʛʫʥʘ ʘʤʝʨʠʢʘʥʩʴʢʦʾ 

ʨʦʟʨʦʙʢʠ AR2-3, ʷʢʠʡ ʧʨʘʮʶʚʘʚ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 82% ï ʢʝʨʦʩʠʥ. ɿʽ ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʦ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ ʰʣʷʭʦʤ.  

ɼʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ 

ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʧʣʽʚʢʦʚʦʛʦ ʢʠʧʽʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʤʫ ʪʨʘʢʪʽ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʶ ʧʨʦʙʣʝʤʫ 

ʚʽʜʯʫʣʠ ʙʨʠʪʘʥʩʴʢʽ ʽʥʞʝʥʝʨʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ çBettaè [24]. 
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ʈʠʩ. 1.9. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ AR2-3 [24] 

 

1.4. ʉʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʜʠʥʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

 

ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʈʈɼ, ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ 

ʟʘʧʫʩʢʫ, ʚʠʩʦʢʦʯʘʩʪʦʪʥʦ ʾʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʟʨʦʙʠʣʠ ʚʽʜʦʤʽ ʚʯʝʥʽ 

ʅʘʪʘʥʟʦʥ ʄ.ʉ., ʇʠʣʠʧʝʥʢʦ ɺ.ɺ., ʇʨʠʩʥʷʢʦʚ ɺ.ʌ., ʆ.ɺ. ʇʠʣʠʧʝʥʢʦ ʪʘ ʽʥʰʽ.   

ʄʘʨʰʦʚʽ ʨʝʞʠʤʠ ʟʘʡʤʘʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʯʘʩʫ ʨʦʙʦʪʠ ʈʈɼ. ʇʽʜ ʯʘʩ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʈʈɼ ʥʘ ʮʠʭ ʨʝʞʠʤʘʭ ʚʠʨ̔h ʫʻʪɹ ʩʷ ʟʘʜʘʯʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʚ ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʚʩʽʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʧʨʠ ʛʣʠʙʦʢʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦ ʪʷʟʽ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ [25].  

ɻʣʠʙʦʢʝ ʨʝʛʫʣʶʚʘʥʥʷ ʈʈɼ ʚʠʤʘʛʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʥʘʯʥʠʭ ʥʦʤʽʥʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʽʚ ʥʘ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʘʭ. ʎʷ ʚʠʤʦʛʘ ʬʦʨʤʫʻʪʴʩʷ ʥʝ 
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ʪʽʣʴʢʠ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʚʽʜ ʾʭ 

ʥʦʤʽʥʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʘʣʝ ʽ ʨʦʟʢʠʜʦʤ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ: 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʥʘ ʚʭʦʜʽ ʫ ʜʚʠʛʫʥ; 

¶ ʧʘʨʘʤʝʪʨʠ ʛʘʟʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʝʛʘʪʘʤʠ 

ʜʚʠʛʫʥʘ ʽ ʧʨʦʜʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥ ʜʚʠʛʫʥʘ. 

           ʊʘʢʦʞ ʥʘ ʥʝʦʙʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʧʣʠʚʘʶʪʴ ʚʥʫʪʨʽʰʥʽ 

ʯʠʥʥʠʢʠ: ʂʂɼ ʥʘʩʦʩʽʚ, ʪʫʨʙʽʥ, ʥʘʧʽʨ ʥʘʩʦʩʽʚ,  ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ ʤʘʛʽʩʪʨʘʣʝʡ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ, ʧʣʦʱʽ ʩʦʧʣʦʚʠʭ 

ʘʧʘʨʘʪʽʚ ʪʫʨʙʽʥ, ʛʘʟʦʚʠʭ ʬʦʨʩʫʥʦʢ, ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. 

ɿʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʩʽʭ ʘʛʨʝʛʘʪʽʚ ʜʚʠʛʫʥʘ ʚʠʨʽʰʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʭʝʤʠ ʈʈɼ ʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʚ'ʷʟʢʠ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ.  

ʅʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ (ʉɸʈ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʉɸʈ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʧʽʜʪʨʠʤʢʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʈʈɼ ʧʦ ʪʷʟʽ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʂɿ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɰʭ ʨʽʰʝʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ 

ʤʽʞ ʩʪʘʪʠʯʥʠʤʠ ʽ ʰʚʠʜʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʽ ʾʭ 

ʧʨʠʚʦʜʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʩʪʘʣʦʾ ʯʘʩʫ ʜʚʠʛʫʥʘ ʷʢ ʦʙ'ʻʢʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ï ʟ 

ʽʥʰʦʛʦ. ɿ ʮʠʭ ʧʠʪʘʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʨʦʙʽʪ [26]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʈʈɼ ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ 

ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʚʠʭʽʜʥʠʤʠ ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘʣʝ ʽ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʧʫʩʪʠʤʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʜʦʧʫʩʪʠʤʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʦʩʴʦʚʠʭ ʩʠʣ ʫ ʊʅɸ ʽ ʙʫʩʪʝʨʥʠʭ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʘʭ (ɹʅɸ) ʘʙʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʧʝʨʝʤʽʱʝʥʴ ʾʭ ʨʦʪʦʨʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʨʽʚʥʝʤ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʊʅɸ ʽ ɹʅɸ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʾʭ ʚʽʙʨʦʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ ʙʫʜʴ-ʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʋ ʷʢʦʩʪʽ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʈʈɼ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʝʜʫʢʪʦʨʠ, ʜʨʦʩʝʣʽ ʪʘ ʨʝʛʫʣʷʪʦʨʠ ʚʠʪʨʘʪʠ, ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʷʢʠʭ, ʧʨʠ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʠ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʻ ʥʝʣʽʥʽʡʥʽʩʪʴ. ʎʽ 
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ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʨʝʛʫʣʴʦʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʫ ʟʘʜʘʥʠʭ ʤʝʞʘʭ.  

ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʈʈɼ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʦʨʪʦʚʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʷʢʽ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʦʨʽʚʥʶʶʪʴ ʧʦʪʦʯʥʫ ʽ ʥʝʦʙʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʘʙʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʽ ʚʠʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʘʥʜʠ ʥʘ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʚʠʢʦʥʘʚʯʠʡ ʨʝʛʫʣʶʶʯʠʡ ʦʨʛʘʥ. ɺ ʘʣʛʦʨʠʪʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʩʪʘʚʣʷʶʪʴʩʷ 

ʧʨʽʦʨʠʪʝʪʠ ʢʦʤʘʥʜ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʷʛʥʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʦʙʤʝʞʝʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʤʘʥʜʘ ʥʘ ʬʦʨʩʫʚʘʥʥʷ ʈʈɼ ʤʦʞʝ ʙʫʪʠ ʩʢʘʩʦʚʘʥʘ ʚ ʨʘʟʽ 

ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ 

ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʟʘʧʘʩʠ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʙʘʢʘʭ ʨʘʢʝʪ ʽ ʚʦʜʥʦʯʘʩ 

ʥʝ ʜʦʧʫʩʪʠʪʠ ʨʦʙʦʪʫ ɾʈɼ ʥʘ ʢʨʠʪʠʯʥʠʭ ʨʝʞʠʤʘʭ. 

 

1.4.1. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ 

 

ʆʩʥʦʚʥʘ ʚʠʤʦʛʘ ʜʦ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʚʠʧʣʠʚʘʻ ʟ 

ʧʨʠʟʥʘʯʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ï ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ 

ʟʘʜʘʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʪʦʙʪʦ ʧʽʜʪʨʠʤʢʠ ʪʷʛʠ ʘʙʦ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. ʇʦʪʨʽʙʥʘ 

ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʟʘʣʝʞʠʪʴ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʚʠʤʦʛʠ ʟ 

ʙʦʢʫ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʨʘʢʝʪʦʶ, ʪʘʢ ʷʢ ʟ ʤʽʨʢʫʚʘʥʴ ʥʘʜʽʡʥʦʩʪʽ ʩʘʤʦʛʦ ʜʚʠʛʫʥʘ 

ʜʦʧʫʩʪʠʤʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʟʘʟʚʠʯʘʡ ʙʫʚʘʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʤ. 

ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʨʘʢʝʪʠ ʚʠʤʘʛʘʻ [27; 28] ʪʦʯʥʦʩʪʽ ʙʣʠʟʴʢʦ 

2ï3 %. ɺʠʤʦʛʠ ʧʦ ʪʦʯʥʦʩʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʫ 

ʜʚʠʛʫʥʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʫ ʩʢʣʘʜʽ ʨʘʢʝʪʠ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʦʜʥʦʯʘʩʥʠʤ ʦʧʦʨʦʞʥʝʥʥʷʤ ʙʘʢʽʚ (ʉʆɹ). ʗʢʱʦ ʻ ʩʠʩʪʝʤʘ ʉʆɹ, ʪʦ ʧʦʪʨʽʙʥʘ 

ʪʦʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 3ï4 %. ʗʢʱʦ ʮʷ ʩʠʩʪʝʤʘ 

ʚʽʜʩʫʪʥʷ, ʪʦʜʽ ʪʦʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ 

ʜʚʠʛʫʥʘ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ, 1,5ï2%. 
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ɺʚʝʜʝʥʥʷ ʫ ʩʭʝʤʫ ʜʚʠʛʫʥʘ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʨʦʜʞʫʻ ʥʦʚʝ ʧʠʪʘʥʥʷ 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʾ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʨʘʟʦʤ ʟ ʨʝʛʫʣʷʪʦʨʘʤʠ. ʗʢ ʨʦʟʨʘʭʫʥʦʢ, 

ʪʘʢ ʽ ʜʦʩʚʽʜ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʩʠʩʪʝʤʽ çʜʚʠʛʫʥ ï 

ʨʝʛʫʣʷʪʦʨè ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʠʚʘʥʴ. 

ɺʽʜʭʠʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʢʠʜʫ ʥʝ 

ʪʽʣʴʢʠ ʦʩʥʦʚʥʠʭ ʩʪʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ, ʘ ʡ ʜʦ ʨʦʟʢʠʜʫ ʡʦʛʦ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ çʜʚʠʛʫʥ ï 

ʨʝʛʫʣʷʪʦʨè. ɿ ʪʠʭ ʩʘʤʠʭ ʧʨʠʯʠʥ ʤʘʶʪʴ ʨʦʟʢʠʜ ʩʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʪʦʨʘ.  

ɺʥʘʩʣʽʜʦʢ ʨʦʟʢʠʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʽʭ ʘʛʨʝʛʘʪʽʚ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʧʦʚʪʦʨʥʽʩʪʴ ʢʦʣʠʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʆʜʥʽ 

ʝʢʟʝʤʧʣʷʨʠ ʜʚʠʛʫʥʘ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʢʦʣʠʚʘʥʴ, ʘ ʚ ʽʥʰʠʭ ʝʢʟʝʤʧʣʷʨʘʭ 

ʜʚʠʛʫʥʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʦʜʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʢʦʣʠʚʘʥʥʷ 

ʚ ʩʠʩʪʝʤʽ. 

ɺʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʩʪʘʣʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚʠʙʦʨʦʤ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʟ ʧʝʚʥʠʤ ʟʘʧʘʩʦʤ ʩʪʽʡʢʦʩʪʽ, ʱʦʙ ʚʠʧʘʜʢʦʚʽ ʚʽʜʭʠʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 

çʜʚʠʛʫʥ ï ʨʝʛʫʣʷʪʦʨè. ʅʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ ʟʘʧʘʩ ʧʦ ʩʪʽʡʢʦʩʪʽ ï ʦʜʥʘ ʟ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ. 

ʉʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʜʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ, 

ʪʦʙʪʦ ʪʘʢʠʡ ʜʽʘʧʘʟʦʥ ʟʘ ʨʝʛʫʣʴʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚ ʷʢʦʤʫ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʘʪʥʘ ʟʤʽʥʶʚʘʪʠ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʇʝʚʥʠʡ ʜʽʘʧʘʟʦʥ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ, ʧʦ-ʧʝʨʰʝ, ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʘʢʝʪʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʚʠʛʫʥʘ ʷʢ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ, ʧʦ-ʜʨʫʛʝ, ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʩʠʩʪʝʤʦʶ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ, ʱʦ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ̔ ʚʧʣʠʚʦʤ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ɼʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʠʪʴ 

ʰʠʨʦʢʠʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʦʙʦʭ ʟʘʚʜʘʥʴ ʟʘ ʙʫʜʴ-ʷʢʠʭ 

ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʻʜʥʘʥ ɹ ʚʽʜʭʠʣʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʨʘʢʝʪʠ, ʜʚʠʛʫʥʘ ʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ɼʚʠʛʫʥ, ʷʢ ʚʠʢʦʥʘʚʯʠʡ ʦʨʛʘʥ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʘʢʝʪʦʶ, ʧʦʚʠʥʝʥ 

ʚʦʣʦʜʽʪʠ ʜʦʩʪʘʪʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʪʦʙʪʦ ʤʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʨʝʘʢʮʽʾ ʥʘ ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʩʠʩʪʝʤʠ. ɺʝʣʠʯʠʥʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʚʠʛʫʥʘ ʷʢ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ, ʚʠʙʠʨʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʾʾ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʥʷ 

ʜʚʠʛʫʥʘ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʜʦ ʚʝʣʠʯʠʥʠ ʢʝʨʫʶʯʦʛʦ ʚʧʣʠʚʫ. 

 

1.4.2. ʉʠʩʪʝʤʘ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 

 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʻ ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʪʠʩʢʫ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩʠ. ʊʦʯʥʽʩʪʴ 

ʚʝʣʠʯʠʥʠ ʚʭʽʜʥʦʛʦ ʪʠʩʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ 

ʙʘʢʽʚ, ʟʘʜʘʯʘ ʷʢʦʾ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʫ ʜʚʠʛʫʥ. 

ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʫʢʦʚʘ ʰʢʦʣʘ ʉʅ ʻ ʧʨʦʚʽʜʥʦʶ ʚ ʩʚʽʪʽ. ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ 

ʚʠʚʯʝʥʥʷ ʚʥʫʪʨʽʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʠʭ ʉʅ ʚʥʝʩʣʠ ʪʘʢʽ ʚʯʝʥʽ 

ʷʢ ɹʻʣʷʻʚ ʄ.ʄ., ʂʦʥʜʨʘʪʝʥʢʦ ʌ.ɯ., ʂʫʜʝʨʩʢʠʡ ɺ.ʄ., ʄʦʩʝʡʢʦ ɺ.ɸ., ʄʪ̔ʽʢʦʚ 

ʖ.ʆ., ʃʦʛʚʠʥʝʥʢʦ ɸ.ɯ.  

ʉʠʩʪʝʤʠ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ ʽ ʧʦʣʴʦʪʥʦʛʦ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ 

ʨʽʜʠʥʥʠʭ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʧʦʜʘʯʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. ɺʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʠʩʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʥʘ ʚʭʦʜʘʭ ʫ ʟʘʙʽʨʥʦʤʫ 

ʧʨʠʩʪʨʦʾ ʪʘ ʜʚʠʛʫʥʽ (ʜʣʷ ʾʭ ʙʝʟʩʨʠʚʥʦʾ ʨʦʙʦʪʠ), ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʦʪʨʽʙʥʦʛʦ ʪʠʩʢʫ ʛʘʟʫ ʚ ʧʘʣʠʚʥʠʭ ʙʘʢʘʭ ʜʣʷ ʾʭ ʩʪʽʡʢʦʩʪʽ. 

ʉʠʩʪʝʤʠ ʥʘʜʜʫʚʘʥʥʷ (ʉʅ) ʻ ʩʢʣʘʜʥʠʤʠ ʽ ʥʘʫʢʦʻʤʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ 

ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʩʭʝʤʘ ʚʞʝ ʧʝʨʰʦ ʾʙʘʣʽʩʪʠʯʥʦʾ ʨʘʢʝʪʠ ʌʘʫ-2 ʤʽʩʪʠʪʴ 

ʙʽʣʴʰʝ ʧ'ʷʪʜʝʩʷʪʠ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʧʦ 

ʢʦʤʘʥʜʘʭ ʚʽʜ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʯʘʩ ʧʝʨʝʜʩʪʘʨʪʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʦʣʴʦʪʫ. 

          ɺ ʩʠʣʫ ʩʚʦʻʾ ʩʧʝʮʠʬʽʢʠ (ʟʚ'ʷʟʢʫ ʟʽ ʩʪʘʨʪʦʚʦʶ ʧʦʟʠʮʽʻʶ) ʩʠʩʪʝʤʘ 

ʥʘʜʜʫʚʘʥʥʷ ʟʘʡʤʘ ̒ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʽʥʰʠʭ ʩʠʩʪʝʤ ʨʘʢʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
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ɰʾ ʟʥʘʯʠʤʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʪʠʤ, ʱʦ ʤʘʩʘ ʉʅ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 7 % 

ʢʽʥʮʝʚʦʾ ʤʘʩʠ ʩʪʫʧʝʥʷ, ʘʣʝ ʽ ʪʠʤ, ʱʦ ʩʠʩʪʝʤʘ ʥʘʜʜʫʚʘʥʥʷ ʻ ʥʘʡʜʦʨʦʞʯʦʶ 

ʩʠʩʪʝʤʦʶ ʚ ʈʅ, ʧʦʩʪʫʧʘʶʯʠʩ ɹʪʽʣʴʢʠ ʜʚʠʛʫʥʫ [31]. ʊʠʧ ʉʅ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʬʦʨʤʫʻ ʷʢ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʢʣʘʜʥʽʩʪʴ ʨʘʢʝʪʠ (ʘ ʟʥʘʯʠʪʴ, ʽ ʾʾ ʥʘʜʽʡʥʽʩʪʴ), ʪʘʢ ʽ 

ʩʪʨʫʢʪʫʨʫ ʩʪʘʨʪʦʚʦʾ ʧʦʟʠʮʽʾ, ʩʪʝʥʜʦʚʦʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʙʘʟʠ, ʚʠʨʦʙʥʠʯʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ [II]. 

ʋ ʜʘʥʠʡ ʯʘʩ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʈʈɼ ʨʘʢʝʪ-ʥʦʩʽʾʚ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʜʢʠʡ ʢʠʩʝʥʴ ʽ ʚʫʛʣʝʚʦʜʥʝʚʝ ʧʘʣʴʥʝ ʪʠʧʫ ʢʝʨʦʩʠʥ (ʈɻ-1,   

ʊ-1, ʩʠʥʪʠʥ, ʤʝʪʘʥ). ɼʦʩʠʪʴ ʥʘʚʝʩʪʠ ʷʢ ʧʨʠʢʣʘʜ ʈʈɼ ʈʅ çɿʝʥʽʪè, çʄʘʷʢè 

(ʋʢʨʘʾʥʘ), çAntaresè (ʉʐɸ ʽ ʋʢʨʘʾʥʘ), ʯʠʩʣʝʥʥʦʛʦ ʩʽʤʝʡʩʪʚʘ ʈʅ çʉʦʶʟ-2è, 

çʈʫʩʴ-ʄè, çɸʥʛʘʨʘè (ʈʌ), çAtlas-Vè, çFalcon 9è (ʉʐɸ), ʂSLV-1 (ʇʽʚʜʝʥʥʘ 

ʂʦʨʝʷ, ʈʌ) [I].  

ɼʣʷ ʥʘʜʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʩʫʯʘʩʥʠʭ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʘʣʠʚʘ, ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʥʘʡʰʦʚ ʛʝʣʽʡ. ɰʤ ʟʽ ʩʪʘʨʪʦʚʦʾ ʧʦʟʠʮʽʾ ʟʜʽʡʩʥʶʶʪʴ 

ʧʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʜʫʚʘʥʥʷ, ʡʦʛʦ ʞ (ʘʣʝ ʚʞʝ ʟ ʢʨʽʦʛʝʥʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʪʘʨʪʦʤ ʥʦʩʽʷ ʟʘʧʨʘʚʣʷʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽ ʙʘʣʦʥʠ, ʷʢʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʨʦʟʤʽʱʫʶʪʴ ʫ ʙʘʢʘʭ ʟ ʨʽʜʢʠʤ ʢʠʩʥʝʤ. ɻʘʟʦʙʘʣʦʥʥʽ ʩʠʩʪʝʤʠ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʜʦʩʠʪʴ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ ʽ ʤʘʩʫ, 

ʤʘʶʪʴ ʽ ʧʦʟʠʪʠʚʥʽ ʩʪʦʨʦʥʠ. ɺʦʥʠ ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʽ, ʥʝ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʨʦʝʢʪʘʥʪʽʚ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʈʈɼ, ʱʦ ʪʘʢʦʞ ʻ ʚʘʛʦʤʠʤ 

ʘʨʛʫʤʝʥʪʦʤ ʾʭ ʧʦʧʫʣʷʨʥʦʩʪʽ . 

ɻʝʣʽʻʚʽ ʛʘʟʦʙʘʣʦʥʥʽ ʉʅ ʤʘʶʪʴ ʧʝʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ 

ʙʘʣʦʥʽʚ ʚ ʨʽʜʢʦʤʫ ʢʠʩʥʽ. ʊʦʤʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʜʚʠʛʫʥʘʭ ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʛʝʣʽʻʚʠʭ ʉʅ ʽʩʪʦʪʥʦ ʧʘʜʘʻ. ʅʘ ʦʩʪʘʥʥʽʭ 

ʧʦʢʦʣʽʥʥʷʭ ʄɹʈ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʛʝʥʝʨʘʪʦʨʥʽ ʉʅ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʽ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʣʝ ʩʢʣʘʜʥʽ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʚʽʜʧʨʘʮʶʚʘʥʥ.̔ ɸʧʨʦʙʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦ ʜʦ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ ʟ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ ʥʝʤʘʻ. ʊʦʤʫ ʮʝ ʧʠʪʘʥʥʷ ʪʨʝʙʘ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ. 
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1.5. ʆʨʛʘʥʽʟʘʮʽʷ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ 

ɿʘʧʫʩʢ ʈʈɼ ï ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʽ ʩʢʣʘʜʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʮʝʡ ʧʝʨʽʦʜ ʙʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʧʨʘʮʶʻ ʥʘ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʨʝʞʠʤʘʭ: ʚʤʠʢʘʶʪʴʩʷ ʪʘ ʚʠʤʠʢʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʢʣʘʧʘʥʠ, 

ʚʠʥʠʢʘʶʪʴ ʛʽʜʨʘʚʣʽʯʥʽ ʫʜʘʨʠ ʽ ʚʽʙʨʘʮʽʾ; ʧʨʠ ʟʘʧʫʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʨʫʪʢʘ 

ʊʅɸ ʽ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʧʦʜʘʯʽ; ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʢʘʤʝʨʫ ʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʽ ʾʭ ʛʦʨʽʥʥʷ/ʨʦʟʢʣʘʜʘʥʥʷ.  

ʇʦʯʘʪʦʢ ʛʦʨʽʥʥʷ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʝʢʝʨʦʚʘʥʦʾ ʟʤʽʥʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʷʢ ʧʦ ʧʝʨʝʨʽʟʫ ʟʤʽʰʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʪʘʢ 

ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʘʤʝʨʽ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʠʚʘʥʴ ʪʠʩʢʫ, 

ʭʣʦʧʢʘʤ ʪʘ ʩʠʣʴʥʽʡ ʚʽʙʨʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ  ʤʦʞʝ ʙʫʪʠ ʪʘʢ ʟʚʘʥʠʡ 

ʟʘʢʠʜ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʜʦ ʟʥʘʯʝʥʴ, ʚʠʱʠʭ ʟʘ ʡʦʛʦ ʥʦʤʽʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ 

ʚʠʥʠʢʘʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

ɺʩʽ ʮʽ ʷʚʠʱʘ ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʾʭ ʧʦʻʜʥʘʥʥʷʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʜʚʠʛʫʥʘ. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʙʘʛʘʪʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽ ʘʚʘʨʽʡ ʚʠʥʠʢʘʻ 

ʥʘ ʨʝʞʠʤʽ ʟʘʧʫʩʢʫ, ʪʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʘʧʫʩʢʫ ï ʚʝʣʠʢʘ ʽ ʩʢʣʘʜʥʘ ʯʘʩʪʠʥʘ 

ʨʦʙʦʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʜʚʠʛʫʥʘ [32]. 

 

1.5.1. ʊʠʧʦʚʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʟʘʧʫʩʢʫ ʈʈɼ 

ɿʘʧʫʩʢʦʤ ʈʈɼ ʥʘʟʠʚʘʶʪʴ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʚʽʜ ʧʝʨʰʦʾ ʢʦʤʘʥʜʠ ʥʘ 

ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ ʜʦ ʡʦʛʦ ʚʠʭʦʜʫ ʥʘ ʦʩʥʦʚʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ 

ʜʚʠʛʫʥʘ ʚ ʡʦʛʦ ʢʘʤʝʨʽ ʪʘ ʽʥʰʠʭ ʘʛʨʝʛʘʪʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ  

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʜʚʠʛʫʥʘ. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʻ ʧʣʘʚʥʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʜʚʠʛʫʥʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʴ, ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʘʧʫʩʢ, ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʪʽʡʢʦʛʦ 

ʛʦʨʽʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʟʘʧʫʩʢʫ. ʉʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʟʘʣʝʞʠʪʴ  

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜ ʢʽʥʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʽ ʢʽʣʴʢʦʩʪʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʚ ʤʦʤʝʥʪ ʩʧʘʣʘʭʫ. 



50 
 

ʊʠʧʦʚʫ ʢʘʨʪʠʥʫ ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʟʘ ʯʘʩʦʤ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ 

ʧʦʜʘʯʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ ʂɿ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.10. ʊʦʯʢʘ 1 ʚʽʜʧʦʚʽʜʘʻ 

ʤʦʤʝʥʪʫ ʥʘʜʭʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ɺ ʪʦʯʮʽ 2 ʪʠʩʢ 

ʫ ʢʘʤʝʨʽ ʧʦʯʠʥʘʻ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ ʧʘʨʦʛʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʝʢʟʦʪʝʨʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʽʜʠʥʥʽʡ ʽ ʧʘʨʦʚʽʡ ʬʘʟʘʭ. ʎʽ 

ʧʨʦʜʫʢʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽ ʟʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʘʥʮʶʛʦʚʠʡ ʩʧʘʣʘʭ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʮʽ 

3 ʥʘ ʨʠʩ. 1.10.  

 
ʈʠʩ. 1.10. ɿʤʽʥʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ [33]: 

 ʘ ï ʟʘʧʫʩʢ ʫ ʜʚʘ ʩʪʫʧʝʥʽ 

  

ʐʚʠʜʢʽʩʪʴ ʬʨʦʥʪʫ ʧʦʣʫʤôʷ ʚ ʧʽʜʛʦʪʦʚʣʝʥʽʡ ʜʦ ʟʛʦʨʷʥʥʷ ʘʢʪʠʚʥʽʡ ʩʫʤʽʰʽ 

ʜʦʩʠʪʴ ʟʥʘʯʥʘ, ʪʦʤʫ ʪʠʩʢ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʽʥʪʝʥʩʠʚʥʦ ʟʨʦʩʪʘʻ ʜʦ ʪʠʭ ʧʽʨ, ʜʦʢʠ 

ʤʘʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʥʝ ʟʨʽʚʥʷʻʪʴʩʷ ʽʟ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʯʝʨʝʟ ʢʨʠʪʠʯʥʠʡ ʧʝʨʝʨʽʟ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʯʮʽ 4. ɺʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚ ʪʦʯʮʽ 4 ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʫ ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ 

ὴ̋ ̎̏ ̍ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʽ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ ʧʦʜʘʯʽ 
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ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. ʏʝʨʝʟ ʮʝ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ ʢʘʤʝʨʠ 

ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʨʷʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʪʘʢʦʞ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʩʪʘʻ ʤʝʥʰʦʶ ʟʘ ʤʘʩʦʚʫ ʚʠʪʨʘʪʫ ʯʝʨʝʟ ʢʨʠʪʠʯʥʠʡ ʧʝʨʝʨʽʟ 

ʢʘʤʝʨʠ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ. ʎʝʡ ʝʬʝʢʪ 

ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʮʽ 5. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʮʝʩ ʟʤʽʥʠ ʪʠʩʢʫ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʝʞʠʤʫ [33].  

ʇʽʢ ʪʠʩʢʫ ὴ̋ ʻ ʥʝʙʘʞʘʥʠʤ, ʘ ʽʥʦʜʽ ʥʘʚʽʪʴ ʥʝʙʝʟʧʝʯʥʠʤ, ʪʘʢ ʷʢ ʚʽʥ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʥʦʤʽʥʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʚ 1,5õ3 ʨʘʟʠ. ʈʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʤʘʩʦʚʦʾ 

ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʚʠʩʦʢʠʭ ʟʘʢʠʜʽʚ 

ʪʠʩʢʫ ὴ̋ , ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʪʫʭʘʥʥʷ ʧʦʣʫʤôʷ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ 

ʥʘʩʪʫʧʥʠʭ ʥʘʜʭʦʜʞʝʥʴ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʚʠʙʫʭ.  

ʈʦʟʨʘʭʫʥʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ὴ̋  ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ ʫ 

ʩʠʣʫ ʨʷʜʫ ʬʘʢʪʦʨʽʚ: ʥʝʚʽʜʦʤʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʪʨʠʤʢʠ ʟʘʡʤʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ † ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʪʘ ʚʽʜ ʨʝʞʠʤʫ ʡʦʛʦ 

ʟʘʧʫʩʢʫ; ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʥʘʢʦʧʠʯʝʥʦʛʦ ʧʘʣʠʚʘ ʟʘ ʯʘʩ †; 

ʥʝʚʽʜʦʤʠʡ ʟʘʢʦʥ ʚʠʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʧʽʜ ʯʘʩ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ. 

ɿʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ὴ̋  ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

ὴ̋
†̐ά̋ Ὑ̋Ὕ̋

ὠ̋Ȣ̈Ȣ
ȟ 

 ʜʝ †̐ ï ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ; 

       ά̋  ï ʩʝʢʫʥʜʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ 

ʨʝʞʠʤʽ;  

        ὠ̋Ȣ̈Ȣ ï ʦʙôʻʤ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. 

ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟʘ ʧʝʨʽʦʜ ʯʘʩʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʟʘʪʨʠʤʮʽ 

ʩʧʘʣʘʭʫʚʘʥʥʷ †̈, ʚ ʢʘʤʝʨʫ ʜʚʠʛʫʥʘ ʙʫʜʝ ʧʦʜʘʥʦ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ά̐ ̔̒†̋̈, ʜʝ  

ά̐ ̔̒̋ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʫʩʢʦʚʦʾ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ. ʇʨʠʧʫʩʢʘʶʯʠ, 

ʱʦ ʮʷ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʟʛʦʨʷʻ ʤʦʤʝʥʪʘʣʴʥʦ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚʠʨʘʟ: 
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ὴ̋ 
†̈ά̐ ̔̒Ὑ̋̋Ὕ̋

ὠ̋Ȣ̈Ȣ
Ȣ 

ɿ ʚʠʨʘʟʫ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʫʩʢʫ, ʜʝ ὴ̋ = ὴ̋, ʤʥʦʞʥʠʢ 

†̈ά̐ ̔̒̋ ʧʦʚʠʥʝʥ ʜʦʨʽʚʥʶʚʘʪʠ ʤʥʦʞʥʠʢʫ †̐ά̋ . 

 

1.5.2. ʊʝʭʥʽʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʧʫʩʢ ʈʈɼ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ. 

1.ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʟʘʧʫʩʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: 

¶ ʇʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ. 

¶ ɿʘʧʦʚʥʝʥʥʷ ʨʽʜʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʦ ʥʘʩʦʩʽʚ ʽ 

ʧʦʨʦʞʥʠʥ ʩʘʤʠʭ ʥʘʩʦʩʽʚ. ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ ʧʝʨʝʜ ʮʽʻʶ ʦʧʝʨʘʮʽʻʶ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʭʦʣʦʜʞʫʚʘʥʥʷ ʪʨʘʢʪʽʚ. 

¶ ɺʢʣʶʯʝʥʥʷ ʧʨʦʜʫʚʢʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʧʦʨʦʞʥʠʥ ʢʘʤʝʨʠ ʪʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʟʘ ʛʦʣʦʚʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʦʢʠʩʣʶʚʘʯʘ ʽ ʧʘʣʴʥʦʛʦ ʽʥʝʨʪʥʠʤ 

ʛʘʟʦʤ ï ʘʟʦʪʦʤ ʘʙʦ ʛʝʣʽʻʤ. 

2.ɺʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʩʪʘʯʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ï ʊʅɸ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

¶ ʈʦʟʢʨʫʪʢʘ ʨʦʪʦʨʘ ʊʅɸ. 

¶ ɺʢʣʶʯʝʥʥʷ ʚ ʨʦʙʦʪʫ ʨʽʜʠʥʥʦʛʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʈɻɻ. 

¶ ɺʽʜʢʨʠʪʪʷ ʛʦʣʦʚʥʠʭ ʢʣʘʧʘʥʽʚ ʧʦ ʣʽʥʽʷʭ ʞʠʚʣʝʥʥʷ ʦʢʠʩʣʶʚʘʯʝʤ ʽ 

ʧʘʣʴʥʠʤ. ɺʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʽʚ ʜʦ ʈɻɻ ʪʘ ʢʘʤʝʨʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝ 

ʦʜʥʦʯʘʩʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ 

ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʧʘʣʴʥʦʛʦ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʪʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ, ʱʦ ʥʘʟʠʚʘʶʪʴ 

ʚʠʧʝʨʝʜʞʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ.  

3.ɺʢʣʶʯʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ï ʟʘʧʫʩʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

¶ ɿʘʧʦʚʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʧʦʨʦʞʥʠʥ ʢʘʤʝʨʠ 

ʜʚʠʛʫʥʘ ʟʘ ʚʽʜʩʽʯʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ ʩʫʤʽʰʝʚʦʾ 
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ʛʦʣʦʚʢʠ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʟ ʧʝʚʥʠʤ ʚʠʧʝʨʝʜʞʝʥʥʷʤ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʯʘʩʪʽʰʝ ʦʢʠʩʣʶʚʘʯʘ). 

¶ ɺʤʠʢʘʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʡʤʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ; ʧʨʠ ʮʴʦʤʫ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ ʪʠʩʢ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʦʤʽʞʥʠʡ ʪʘ ʦʩʥʦʚʥʠʡ ʨʝʞʠʤʠ. 

ʈʦʟʛʣʷʥʫʪʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʟʤʽʩʪ ʝʪʘʧʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽʡ 

ʩʭʝʤʽ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʥʝʩʘʤʦʟʘʡʤʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ. 

ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʝʪʘʧʠ ʟʘʧʫʩʢʫ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ, 

ʜʝʷʢʽ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʦ ʽ ʚ ʽʥʰʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʆʩʥʦʚʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʝʪʘʧʽʚ ʟʘʧʫʩʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʠʤʠ. ʇʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʜʫʚʘʥʥʷ 

ʙʘʢʽʚ, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʚ ʥʠʭ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ, ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʃɸ ʜʦ ʩʪʘʨʪʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʷ ʦʧʝʨʘʮʽʷ ʟ 

ʝʪʘʧʽʚ ʟʘʧʫʩʢʫ ʚʠʢʣʶʯʘʻʪʴʩʷ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʘʤʦʟʘʡʤʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʤʘʻ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʟʘʧʘʣʶʚʘʥʥʷ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʦʧʝʨʘʮʽʾ ʟ ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ. 

ɯʥʦʜʽ ʚʠʢʣʶʯʘʶʪʴ ʽ ʧʦʧʝʨʝʜʥʶ ʧʨʦʜʫʚʢʫ ʧʦʨʦʞʥʠʥ ʟʘ ʛʦʣʦʚʥʠʤʠ ʢʣʘʧʘʥʘʤʠ.  

ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʽʚ ʟ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʶ ʪʷʛʦʶ (ʈ <50 ... 60 ʢʅ) 

ʦʧʝʨʘʮʽʾ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ ʊʅɸ ʽ ʡʦʛʦ ʨʦʟʢʨʫʪʢʘ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ, 

ʪʦʙʪʦ ʚʽʜʙʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ. ʎʝ ʩʭʝʤʘ ʪʘʢ ʟʚʘʥʦʛʦ çʛʘʨʤʘʪʥʦʛʦ ʟʘʧʫʩʢʫè.  

ʇʨʠ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʽʚ ʟ ʚʝʣʠʢʦʶ ʪʷʛʦʶ (ʈ> 1000 ʢʅ) ʽ ʦʩʦʙʣʠʚʦ ʪʘʢ 

ʟʚʘʥʠʭ ʧʦʪʫʞʥʠʭ ʜʚʠʛʫʥʽʚ (ʈ > 2000 ... 2500 ʢʅ) ʚʝʣʠʢʠʭ ʈʅ ʚʠʚʝʜʝʥʥʷ ʢʘʤʝʨʠ 

ʥʘ ʨʝʞʠʤ ʧʦʚʥʦʾ ʥʦʤʽʥʘʣʴʥʦʾ ʪʷʛʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʧʨʦʤʽʞʥʠʭ 

ʩʪʫʧʝʥʽʚ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʦ, ʘʣʝ ʧʣʘʚʥʦ ʟ ʨʦʟʪʷʞʢʦʶ ʟʘ ʯʘʩʦʤ ʜʦ 4 ... 5 ʩ. 

ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʘʧʫʩʢʠ ʜʚʠʛʫʥʘ ʟʘ ʩʭʝʤʘʤʠ 

ʙʝʟ ʜʦʧʘʣʶʚʘʥʥʷ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ ʪʘ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ. 

ʇʦʨʷʜʦʢ ʟʘʧʫʩʢʫ ʢʦʞʥʦʛʦ ʜʚʠʛʫʥʘ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʩʭʝʤʘ ʡʦʛʦ ʟʘʧʫʩʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʘ (ʩʧʨʦʝʢʪʦʚʘʥʘ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʪʽʣʴʢʠ ʜʣʷ 

ʜʘʥʦʛʦ ʜʚʠʛʫʥʘ). ʇʨʦʪʝ ʚʩʽ ʪʨʠ ʟʘʟʥʘʯʝʥʠʭ ʝʪʘʧʠ ʟʘʧʫʩʢʫ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽ. 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʘʧʫʩʢʫ ʈʈɼ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʩʘʤʦʟʘʡʤʠʩʪʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ. ʅʘ ʨʠʩ. 1.11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʠʧʦʚʫ ʩʭʝʤʫ ʜʚʠʛʫʥʘ ʟ 

ʜʦʧʘʣʶʚʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ ʪʘ ʡʦʛʦ ʮʠʢʣʦʛʨʘʤʫ.  

 

 

ʈʠʩ. 1.11. ʎʠʢʣʦʛʨʘʤʘ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ [33]: 

ɽʇʂ ï ʝʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥ; ʇʇ ï ʧʽʨʦʧʘʪʨʦʥ; ʄ ï ʤʝʤʙʨʘʥʥʠʡ ʢʣʘʧʘʥ; ɿɺ ï ʟʚʦʨʦʪʥʠʡ 

ʢʣʘʧʘʥ; ʈʊ ï ʨʝʣʝ ʪʠʩʢʫ; ɽɾ ï ʝʞʝʢʪʦʨ; ʅʇ ï ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ; ʅʆ ï ʥʘʩʦʩ ʦʢʠʩʣʶʚʘʯʘ; 

ʊ ï ʪʫʨʙʽʥʘ; ʂ ï ʢʘʤʝʨʘ; ʈ ï ʨʝʛʫʣʷʪʦʨ; ʉʆɹ ï ʩʠʩʪʝʤʘ ʦʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ;  

ʈʋʐ ï ʨʝʛʫʣʷʪʦʨ ʫʷʚʥʦʾ ʰʚʠʜʢʦʩʪʽ 

 

ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʚʢʣʶʯʘʶʪʴʩʷ: ɽʇʂ-1 ï ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʘ ʥʘ ʧʨʦʜʫʚʢʫ 

ʢʘʤʝʨʠ ʽ ʈɻɻ ʘʟʦʪʦʤ; ɽʇʂ-2 ï ʧʨʦʨʠʚ ʤʝʤʙʨʘʥ (Ml, M2 ï ʚʭʽʜʥʽ ʢʣʘʧʘʥʠ) ʽ 

ʧʦʯʘʪʦʢ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ ʥʘʩʦʩʽʚ ʢʦʤʧʦʥʝʥʪʘʤʠ; ɽʇʂ-3 ï ʚʽʜʢʨʠʪʪʷ 

ʢʣʘʧʘʥʘ ʧʦʚʽʪʨʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʘ ʧʥʝʚʤʘʪʠʯʥʫ ʨʦʟʢʨʫʪʢʫ ʊʅɸ; ʇʇ-1, ʇʇ-2 
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ï ʚʽʜʢʨʠʪʪʷ ʧʽʨʦʢʣʘʧʘʥʽʚ ʧʦʜʘʯʽ ʦʢʠʩʣʶʚʘʯʘ ʽ ʧʘʣʴʥʦʛʦ ʚ ʈɻɻ, ʧʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʝʷʢʝ ʚʠʧʝʨʝʜʞʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʦʢʠʩʣʶʚʘʯʘ; ʄɿ, ʄ4 ï 

ʧʨʦʨʠʚ ʤʝʤʙʨʘʥ ʧʦʜʘʯʽ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʝʞʝʢʪʦʨʠ, ʱʦ ʩʪʦʷʪʴ ʥʘ 

ʚʭʦʜʽ ʚ ʥʘʩʦʩʠ; ʇʇ-5 ï ʟʘʢʨʠʪʪʷ ʧʽʨʦʢʣʘʧʘʥʘ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʥʘ ʨʦʟʢʨʫʪʢʫ ʊʅɸ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʨʦʙʦʪʫ ʨʝʛʫʣʷʪʦʨʠ ʪʷʛʠ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʜʭʦʜʷʪʴ ʫ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʨʘʢʝʪʥʽʡ ʪʝʭʥʽʮʽ ʚʩʝ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʅ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ, 

ʪʘʢʠʭ ʷʢ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʩʫʪʪʻʚʠʤ ʩʧʨʦʱʝʥʥʷʤ ʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʘʨʪʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʟʘ ʜʘʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʧʣʘʥʫʻʪʴʩʷ 

ʟʘʙʦʨʦʥʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ, ʪʘʢʠʭ ʷʢ ʅɼʄɻ ̔  ɸʊ, ʡ ʟʘʤʽʥʠʪʠ ʾʭ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʢʦʤʧʦʥʝʥʪʠ 

[34]. ʎʽ ʦʙʩʪʘʚʠʥʠ ʨʦʙʣʷʪʴ ʜʦʩʣʽʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʜʚʠʛʫʥʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥʽ, ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʠʪʴ ʙʘʛʘʪʫ ʽ ʜʦʚʛʫ ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ, ʷʢ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʽ ʫ ʚʽʡʩʴʢʦʚʽʡ ʩʬʝʨʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ ʟ ʮʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʽ. ɹʽʣʴʰʝ 

ʪʦʛʦ, ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʙʫʚʩʷ ʧʝʚʥʠʡ ʧʨʦʨʠʚ 

ʫ ʧʠʪʘʥʥʷʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ [35]. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʩʽ ʥʝ ʽʩʥʫʻ ʯʽʪʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʱʝ ʟʘ 85%. ɼʦʩʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʤʽʬʽʚ ʟ ʧʨʠʚʦʜʫ ʥʝʩʪʽʡʢʦʩʪʽ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʜʝʪʦʥʘʮʽʾ ʽ ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ, 

ʪʦʞ ʮʝʡ ʩʝʛʤʝʥʪ ʟʥʘʥʴ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ.  

ʉʧʦʩʦʙʠ, ʷʢʽ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʤʝʨ ʈʈɼ, 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʦʩʥʘʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, 
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ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʘʡʞʝ ʥʝʜʦʧʫʩʪʠʤʦ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʨʠʥʢʫ. ʇʦʰʫʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʈʈɼ ʻ ʟʘʧʦʨʫʢʦʶ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʈʅ, ʪʦʤʫ ʮʝʡ 

ʥʘʧʨʷʤʦʢ ʧʦʪʨʝʙʫʻ ʩʫʯʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʠʡ ʜʦʩʚʽʜ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʽ ʜʦʩʽ ʥʝ ʩʬʦʨʤʦʚʘʥʦ ʯʽʪʢʠʭ ʢʨʠʪʝʨʽʾʚ ʟ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʈʈɼ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ. ɺ 

ʪʝʭʥʽʯʥʦʾ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ ʢʨʠʪʝʨʽʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʘʚʘʣʠ ʙ ʛʘʨʘʥʪʽʶ 

ʫʥʠʢʥʝʥʥʷ ʝʬʝʢʪʫ ʧʣʽʚʢʦʚʦʛʦ ʢʠʧʽʥʥʷ ʪʘ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʚ ʽʩʪʦʨʽʾ ʨʘʢʝʪʥʦʾ ʪʝʭʥʽʢʠ ʽʩʥʫʻ ʣʠʰʝ ʜʝʢʽʣʴʢʘ 

ʧʨʦʪʦʪʠʧʽʚ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʧʘʨʦʛʘʟʫ, ʽʩʥʫʻ ʚʝʣʠʢʘ ʥʘʫʢʦʚʘ 

ʧʨʦʛʘʣʠʥʘ ʚ ʧʠʪʘʥʥʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʈʈɼ ʪʘʢʦʛʦ ʪʠʧʫ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʈʈɼ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʧʘʨʦʛʘʟʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʷʛʠ ʜʚʠʛʫʥʘ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʇʨʠ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʘʭ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘʢʦʛʦ ʜʚʠʛʫʥʘ, ʚʽʥ ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʦʾ ʚʝʣʠʯʠʥʠ 

ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʨʝʛʫʣʶʶʯʦʤʫ ʦʨʛʘʥʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʽʚ. ɼʨʫʛʦʶ ʧʨʦʙʣʝʤʦʶ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʚʠʱʫʻ  ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʈʅ. 

ɯʩʥʫʻ ʪʘʢʦʞ ʧʨʦʛʘʣʠʥʘ ʚ ʦʙʣʘʩʪʽ ʟʥʘʥʴ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʧʫʩʢʫ ʈʈɼ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʘʥʥʷ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʥʘ ʢʘʪʘʣʽʟʘʪʦʨʽ. ʊʦʞ 

ʮʷ ʦʙʣʘʩʪʴ ʟʥʘʥʴ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʨʦʙʢʫ ʩʫʯʘʩʥʦʛʦ ʈʈɼ ʥʘ 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ ʢʝʨʦʩʠʥʽ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʨʦʟʜʽʣʽ 1, 

ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ:  

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ 

ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ; 
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- ʫʪʦʯʥʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʢʘʤʝʨ 

ʟʛʦʨʷʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʘʜʠʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ;  

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʧʨʦʮʝʩʠ 

ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʜʷʥʦʛʦ ʧʘʨʫ ʧʽʜ ʯʘʩ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʘ ʧʨʦʜʫʢʪʘʤʠ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʙʘʢʽʚ ʦʢʠʩʣʶʚʘʯʘ. 

    

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [I; II ; 

III ; IV; V; VI ; VII ].  
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ʈʆɿɼɯʃ 2   

ɺʀʂʆʈʀʉʊɸʅʅʗ ɸɼʀʊʀɺʅʆɻʆ ʉʇʆʉʆɹʋ ɼʃʗ 

ɺʀʈʆɹʅʀʎʊɺɸ ɼɽʊɸʃɽʁ ʈɸʂɽʊʅʆɻʆ ɼɺʀɻʋʅɸ 

 

 

 ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʝʡ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʪʘʢʠʭ ʷʢ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, ʪʫʨʙʽʥʠ, ʢʦʣʝʩʘ ʚʽʜʮʝʥʪʨʦʚʠʭ 

ʥʘʩʦʩʽʚ ʪʘ ʢʦʨʧʫʩʽʚ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʦʪʨʠʤʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 2.1 ʥʘʚʝʜʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʥʘʚʝʜʝʥʦ ʥʝʜʦʣʽʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʫʯʘʩʥʦʩʪʽ 

ʪʘ ʧʦʢʘʟʘʥʦ ʧʝʨʝʚʘʛʠ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʋ ʧʽʜʨʦʟʜʽʣʽ 2.2 ʥʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʠʢʣʘʜʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʋ ʧʽʜʨʦʟʜʽʣʽ 2.3 ʦʧʠʩʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʝʡ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʘʜʠʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʢʘʟʘʥʦ 

ʧʝʨʝʚʘʛʠ ʘʜʠʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʪʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʝʡ ʢʣʘʩʠʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ ʘʜʠʪʠʚʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

 

2.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

 

ʗʢ ʚʽʜʦʤʦ, ʥʘʡʜʦʨʦʞʯʦʶ ʯʘʩʪʠʥʦʶ ʨʘʢʝʪʠ-ʥʦʩʽʷ (ʈʅ) ʻ ʾʾ ʜʚʠʛʫʥʠ. ɰʭ 

ʮʽʥʘ ʜʦʩʷʛʘʻ 40 % ʚʘʨʪʦʩʪʽ ʈʅ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʻ ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʢʘʤʝʨʘ 

ʟʛʦʨʷʥʥʷ (ʂɿ). ʉʢʣʘʜʥʽʩʪʴ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʢʦʥʘʥʥʷ ʪʦʥʢʦʩʪʽʥʥʠʭ ʦʙʦʣʦʥʦʢ ʽʟ ʩʧʽʨʘʣʴʥʠʤʠ ʨʝʙʨʘʤʠ ʽ ʥʘʩʪʫʧʥʠʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ [36]. 
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  ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʟʜʽʣʽ 1, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʂɿ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥ ʉʅɼ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʂɿ ʟ ʬʨʝʟʝʨʦʚʘʥʠʤʠ ʢʘʥʘʣʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʽ 

ʧʘʷʥʦʶ ʟʦʚʥʽʰʥʴʦ ʁʩʪʽʥʢʦʶ [37]. ɼʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʪʘʢʠʡ ʣʘʥʮʶʞʦʢ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʪʘʮʽʡʥʦʾ ʚʠʪʷʞʢʠ ʘʙʦ ʤʝʪʦʜʦʤ 

ʰʪʘʤʧʫʚʘʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʛʝʦʤʝʪʨʽʷ ʩʝʛʤʝʥʪʽʚ ʢʘʤʝʨʠ ʟ ʧʨʠʧʫʩʢʘʤʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɼʘʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʩʧʽʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʽ ʧʦʜʘʣʴʰʘ ʧʘʡʢʘ ʽʟ ʟʦʚʥʽʰʥʴʦ ʁʛʣʘʜʢʦʩʪʽʥʥʦʶ ʦʙʦʣʦʥʢʦʶ 

[38]. ʇʽʩʣʷ ʯʦʛʦ ʚʩʽ ʩʝʛʤʝʥʪʠ ʢʘʤʝʨʠ ʧʦʝʪʘʧʥʦʶ ʟʙʠʨʘʶʪʴʩʷ ʽ ʟʚʘʨʶʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʽʥʝʨʪʥʠʭ ʛʘʟʽʚ ʫ ʻʜʠʥʠʡ ʚʫʟʦʣ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ 

ʪʨʫʙʯʘʩʪʽ ʂɿ (F1, J2), ʜʝ ʢʘʥʘʣʠ ʂɿ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʧʘʷʥʠʭ ʨʘʟʦʤ 

ʪʨʫʙʦʢ ʽʟ ʟʤʽʥʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʽ ʢʘʤʝʨʠ ʟ̔ ʟʦʚʥʽʰʥʴʦʶ ʩʪʽʥʢʦʶ, ʚʠʢʦʥʘʥʦ ʁ

ʛʘʣʴʚʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ [39]. 

ɺʩʽ ʚʢʘʟʘʥʽ ʚʠɦʝ ʤʝʪʦʜʠ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʪʨʝʙʘ 

ʟʘʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ 

ʦʩʥʘʱʝʥʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʙʨʘʢʫ, 

ʦʙʫʤʦʚʣʝʥʘ ʚʝʣʠʯʝʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʜʦʨʦʞʯʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

 ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʘʨʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʽ ʢʝʨʦʩʠʥ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʠʤ ʯʘʩʦʤ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʢʘʤʝʨʽ 

ʜʚʠʛʫʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʘʣʠʚʘ, ʪʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥ ̫ [40]. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ, ʜʦʜʘʻʪʴʩʷ ʱʝ ʢʘʤʝʨʘ ʨʦʟʢʣʘʜʘʥʥʷ ʜʝ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʢʘʪʘʣʽʟʘʪʦʨ. ʎʽ ʜʚʘ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʪʷʞʥʦʩʪʽ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ʉʘʤʝ ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʢʘʤʝʨ ʜʚʠʛʫʥʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ.  
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2.2. ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʝʪʦʜʦʤ ʩʝʣʝʢʪʠʚʥʦʾ ʣʘʟʝʨʥʦʾ ʧʣʘʚʢʠ 

ʤʝʪʘʣʫ (SLM) 

 

SLM ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʥʠʭ ʚʠʨʦʙʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʛʦ ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ ʧʦ 3ɼ ʤʦʜʝʣʽ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚ CAD ʩʠʩʪʝʤʘʭ. ʈʦʙʦʪʘ ʮʴʦʛʦ 3ɼ ʧʨʠʥʪʝʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʰʘʨʦʚʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ ʤʝʪʘʣʫ ʩʬʦʢʫʩʦʚʘʥʠʤ ʧʫʯʢʦʤ ʩʚʽʪʣʘ. ʊʦʚʱʠʥʘ ʰʘʨʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 15 ʜʦ 150 ʤʢʤ [41]. 

ʅʘ ʨʠʩ. 2.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʨʦʙʦʪʠ 3ɼ ʧʨʠʥʪʝʨʘ. 

ʄʘʰʠʥʘ ʤʽʩʪʠʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʩʠʩʪʝʤʠ: 

- ʽʪʝʨʙʽʻʚʠʡ ʣʘʟʝʨ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʶʪʴ 

ʤʘʰʠʥʠ ʟ ʣʘʟʝʨʘʤʠ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 200 ɺʪ ʜʦ 1 ʢɺʪ; 

- ʩʠʩʪʝʤʘ ʜʟʝʨʢʘʣ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʷ ʣʘʟʝʨʘ ʚ ʥʝʦʙʭʽʜʥʫ ʪʦʯʢʫ ʟ ʥʝʦʙʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ; 

- ʨʦʙʦʯʘ ʟʦʥʘ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʢʘ ʤʝʪʘʣʫ; 

- ʩʠʩʪʝʤʘ ʧʦʜʘʯʽ ʧʦʨʦʰʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʫʥʢʝʨʘ ʜʣʷ ʧʦʨʦʰʢʫ 

ʪʘ ʨʝʢʦʫʪʝʨʘ, ̫ ʢʠʡ ʬʦʨʤʫʻ ʰʘʨ ʧʦʨʦʰʢʫ ʥʝʦʙʭʽʜʥʦʾ ʪʦʚʱʠʥʠ; 

- ʩʠʩʪʝʤʠ ʚʽʜʙʦʨʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʧʦʨʦʰʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ 

ʨʽʚʥʦʤʽʨʥʠʡ ʰʘʨ ʧʦʨʦʰʢʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ [42].  

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 3ɼ ʧʨʠʥʪʝʨʘ ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ. ʇʣʘʪʬʦʨʤʘ, ʥʘ ʷʢʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʘ 

ʧʣʘʪʬʦʨʤʘ ʙʫʥʢʝʨʘ ʧʦʜʘʯʽ ʧʦʨʦʰʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʢʨʘʡʥʴʦʤʫ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ. ʋ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʧʣʘʪʬʦʨʤʘ ʙʫʥʢʝʨʘ ʧʦʜʘʯʽ ʧʦʨʦʰʢʫ 

ʧʽʜʥʽʤʘʻʪʴʩʷ, ʧʦʜʘʶʯʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʰʢʫ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʨʝʢʦʫʪʝʨʫ 

ʩʬʦʨʤʫʚʘʪʠ ʰʘʨ ʥʝʦʙʭʽʜʥʦʾ ʪʦʚʱʠʥʠ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ. ʅʘʜʣʠʰʦʢ ʧʦʨʦʰʢʫ 

ʩʢʠʜʘʻʪʴʩʷ ʫ ʚʽʜʩʪʽʡʥʠʢ. ɼʘʣʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʨʫʭʦʤʠʭ ʜʟʝʨʢʘʣ, ʣʘʟʝʨ 

ʦʧʣʘʚʣʷʻ ʥʝʦʙʭʽʜʥʠʡ ʢʦʥʪʫʨ ʜʝʪʘʣʽ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ.  ʊʘʢʠʤ 

ʯʠʥʦʤ, ʰʘʨ ʟʘ ʰʘʨʦʤ ʬʦʨʤʫʻʪʴʩʷ ʜʝʪʘʣʴ ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ ʪʘ ʛʘʙʘʨʠʪʽʚ [43;  

44]. 
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 ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ SLM ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦ ʾʛʝʦʤʝʪʨʽʾ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. ʗʢ 

ʚʠʜʥʦ ʟ ʪʘʙʣ. 2.1, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʘʟʢʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

3ɼ ʜʨʫʢʫ, ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʨʘʟʢʘʤ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʣʠʪʪʷʤ. ɹʽʣʴʰ ʪʦʛʦ, ʚ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʽʪʴ ʧʝʨʝʚʝʨʰʫʶʪʴ [45; 46]. 

 

ʊʘʙʣʠʮʷ 2.1 

 ʄʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʘ̔ʣʫ  

ʄʘʪʝʨʽʘʣ Ti64 AlSi10Mg Inconel 718 Inconel 625 

ʊʝʭʥʦʣʦʛʽ̫ SLM ʃʠʪ SLM ʃʠʪ SLM ʃʠʪ. SLM ʃʠʪ 

„͍ [ʄʇʘ] 1040 

- 

1080 

895 

- 

1000 

315 

- 

355 

260 

- 

340 

1300 

- 

1500 

 

1551 

940 

- 

1400 

827 

- 

1034 

„  [ʄʇʘ] 980 

- 

1020 

828 

- 

910 

215 

- 

235 

220 

- 

280 

1050 

- 

1250 

 

1393 

620 

- 

820 

620 

- 

820 

‐ [%] 15 10 

8 

9 

- 

13 

2 

- 

6 

12 

- 

18 

 

16 

30 

- 

40 

30 

- 

55 
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ʈʠʩ. 2.1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ 3ɼ ʧʨʠʥʪʝʨʘ ʢʦʤʧʘʥʽʾ çConcept Laserè [46] 

 

2.2.1. ʄʦʞʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ SLM ʪʘ ʙʘʟʦʚʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʝʪʘʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

 

ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʦʙʨʦʙʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʫ ʟ̔ 

ʟʘʛʦʪʦʚʢʠ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴ ʥʝʦʙʭʽʜʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʊʘʢʠʡ ʩʧʦʩʽʙ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʙʪʨʘʢʪʠʚʥʠʤ. ʊʝʭʥʦʣʦʛʽʷ ʧʦʰʘʨʦʚʦʛʦ 

ʥʘʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʜʝʪʘʣʽ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ 

ʰʣʷʭʦʤ çʜʦʜʘʚʘʥʥʷè ʤʘʪʝʨʽʘʣʫ, ʱʦ ʬʦʨʤʫʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʦʯʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ʊʘʢʦʞ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʢʣʘʜʘʻ 

ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʬʦʨʤʫ ʜʝʪʘʣʝʡ ʪʘ ʤʘʻ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ. 
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ɿʘʟʚʠʯʘʡ ʜʣʷ ʪʝʭʥʦʣʦʛʽʾ DMLS ʪʠʧʦʚʠʤʠ ʜʦʧʫʩʢʘʤʠ ʻ Ñ0,05õ0,07 ʤʤ ʥʘ 

ʩʤ [47]. ʆʯʽʢʫʚʘʥʽ ʜʦʧʫʩʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʋ 

ʘʣʶʤʽʥʽʶ ʪʘ ʩʪʘʣʽ ʚʦʥʠ ʙʫʜʫʪʴ ʨʽʟʥʠʤʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʊʘʢʦʞ ʥʘ ʪʦʯʥʽʩʪʴ ʜʝʪʘʣʽ 

ʚʧʣʠʚʘʶʪʴ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʻ ʚʽʜ 3,8 ʜʦ 10 ʤʢʤ ʟʘʣʝʞʥʦ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʜʝʪʘʣʽ, 

ʧʽʜʪʨʠʤʥʦʾ ʛʝʦʤʝʪʨʽʾ (support structure) ʪʘ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʆʪʞʝ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʧʦʚʝʨʭʥʽ ʚʩʝ ʦʜʥʦ ʧʦʪʨʝʙʫʶʪʴ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ [48]. 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʟ 

ʤʝʪʘʣʽʚ ʪʘ ʞʘʨʦʤʽʮʥʠʭ ʩʧʣʘʚʽʚ ʽ ʟʘʟʚʠʯʘʡ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʫ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ: 

¶ ʅʝʦʙʭʽʜʥʦ ʰʚʠʜʢʦ ʚʠʛʦʪʦʚʠʪʠ ʧʨʦʪʦʪʠʧ ʙʝʟ ʟʘʪʨʘʪʠ ʢʦh ʪʽʚ ʥʘ 

ʜʦʨʦʛʝ ʦʩʥʘʱʝʥʥʷ [49]. 

¶ ʂʦʣʠ ʜʝʪʘʣʴ ʤʘʻ ʜʫʞʝ ʩʢʣʘʜʥʫ ʬʦʨʤʫ, ʷʢʫ ʥʝʤʦʞʣʠʚʦ ʘʙʦ ʜʫʞʝ 

ʚʘʞʢʦ ʦʪʨʠʤʘʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʩʧʝʮʽʘʣʴʥʽ 

ʤʝʜʠʯʥʽ ʚʠʨʦʙʠ, ʣʝʛʢʽ ʘʙʦ ʧʦʨʦʞʥʠʩʪʽ ʜʝʪʘʣʽ [50]. 

¶ ʂʦʣʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʰʚʠʜʢʦ ʘʙʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ 

ʚʫʟʣʘ ï ʪʝʭʥʦʣʦʛʽʷ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, ʪʘʢ ʷʢ 

ʚʽʜʩʫʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʣʘʩʠʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ [51]. 

ʂʣʶʯʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʤʝʪʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘ ʨʠʩ. 2.2 ʪʘ 

2.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʠʧʦʚʽ ʚʠʨʦʙʠ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ SLM ʪʝʭʥʦʣʦʛʽʾ 

[52]. 
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ʈʠʩ. 2.2. ʊʠʧʦʚʽ ʚʠʨʦʙʠ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ SLM [52] 

 

 

ʈʠʩ. 2.3 ʊʠʧʦʚʽ ʚʠʨʦʙʠ ʘʝʨʦʢʦʩʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ SLM [52] 
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2.2.2. ʆʙʤʝʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ SLM ʪʘ ʾʾ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ɿʚʽʩʥʦ, ʪʝʭʥʦʣʦʛʽʷ ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʷʢʽʩʥʠʡ ʨʝʟʫʣʴʪʘʪ. ɺʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʘʜʠʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ, ʚʠʧʣʠʚʘʶʪʴ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʗʢ ʙʫʣʦ 

ʦʧʠʩʘʥʦ ʚʠʱʝ, ʧʦʙʫʜʦʚʘ ʜʝʪʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʘʨʦʚʠʤ ʥʘʧʣʘʚʣʝʥʥʷʤ ʤʝʪʘʣʫ, 

ʦʪʞʝ, ʢʦʞʝʥ ʧʦʧʝʨʝʜʥʽʡ ʰʘʨ ʻ ʙʘʟʦʶ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʰʘʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʦʯʝʚʠʜʥʦ, ʱʦ ʧʦʙʫʜʦʚʘ ʩʪʽʥʦʢ, ʢʫʪ ʥʘʭʠʣʫ ʷʢʠʭ ʜʦ ʧʣʘʪʬʦʨʤʠ ʤʝʥʰʠʡ ʟʘ 40 

ʛʨʘʜʫʩʽʚ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ [53].   

ʅʘ ʨʠʩ. 2.4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʪʘʣʽ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʜʦʧʦʤʽʞʥʽʡ ʩʪʨʫʢʪʫʨʽ. 

ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʮʝʩʫ ʘʜʠʪʠʚʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʥʘʜʘʻ ʙʽʣʴʰʝ ʩʚʦʙʦʜʠ ʫ ʩʪʚʦʨʝʥʥʽ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ 

ʛʝʦʤʝʪʨʽʾ. ɹʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ 

ʤʘʣʠ ʙ ʪʘʢʦʛʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʝʡ [54]. 

ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ, ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʽ, ʪʘʢʦʞ 

ʚʦʥʘ ʟʘʧʦʙʽʛʘʻ ʜʝʬʦʨʤʘʮʽʾ ʜʝʪʘʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʞʦʨʩʪʢʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʧʣʘʪʬʦʨʤʦʶ, ʩʪʚʦʨʶ ̒ʟʚôʷʟʦʢ ʝʣʝʤʝʥʪʽʚ 

ʜʝʪʘʣʝʡ ʟ ʦʩʥʦʚʥʠʤ ʢʦʨʧʫʩʦʤ ʜʝʪʘʣʽ.  

ɼʝʪʘʣʽ ʟʽ ʩʢʣʘʜʥʦʶ ʛʝʦʤʝʪʨʽʻʶ, ʪʘʢʽ ʷʢ ʥʘʚʽʩʠ, ʦʪʚʦʨʠ ʪʘ ʤʦʩʪʠ, ʻ 

ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʢʽʣʴʢʠ ʮʽ ʝʣʝʤʝʥʪʠ, 

ʡʤʦʚʽʨʥʦ, ʙʫʜʫʪʴ ʟʨʫʡʥʦʚʘʥʽ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ, ʪʦ ʜʦʧʦʤʽʞʥʘ 

ʩʪʨʫʢʪʫʨʘ ʟʘʧʦʙʽʛʘʻ ʾʭ ʨʫʡʥʫʚʘʥʥʶ [55]. 

ʊʨʝʪʷ ʚʘʞʣʠʚʘ ʟʘʜʘʯʘ ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ ï ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦ ʚ ʧʨʦʮʝʩʽ 

ʧʣʘʚʢʠ ʧʦʨʦʰʢʫ. ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʚ ʘʜʠʪʠʚʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʧʦʤʘʛʘʻ 

ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦ ʫ ʧʣʘʪʬʦʨʤʫ, ʟʥʠʞʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʣʠʰʢʦʚʫ ʥʘʧʨʫʛʫ ʚ 

ʤʝʪʘʣʽ. 
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ʈʠʩ. 2.4. ɯʣʶʩʪʨʘʮʽʷ ʜʝʪʘʣʝʡ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʜʦʧʦʤʽʞʥʽʡ ʩʪʨʫʢʪʫʨʽ [55] 

 

ɿ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʜʦʧʦʤʽʞʥʦʾ 

ʩʪʨʫʢʪʫʨʠ:  

1. ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʞʦʨʩʪʢʽʩʪʴ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʽ. 
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2. ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʜʦʩʠʪʴ ʣʝʛʢʦ ʚʠʜʘʣʷʪʠʩʷ, ʱʦʙ ʥʝ 

ʧʩʫʚʘʪʠ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. 

3. ɼʦʧʦʤʽʞʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʜʦʙʨʝ ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦ ʚʽʜ ʜʝʪʘʣʽ, 

ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʾʾ ʦʧʣʘʚʣʝʥʥʶ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʝʷʢʽ ʟ ʮʠʭ ʚʠʤʦʛ ʚʟʘʻʤʦʚʠʢʣʶʯʘʶʪʴ ʦʜʥʘ ʦʜʥʫ, ʚʠʙʽʨ 

ʬʦʨʤʠ ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ ʽ ʯʘʩʪʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ ʜʦ ʜʝʪʘʣʽ. 

 

2.3. ʆʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʘʤʝʨ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʘʜʠʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

 

ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʤʦʛʠ ʪʝʭʥʦʣʦʛʽʾ ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ.  

ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʦʙʣʝʥʦ ʾ ʽ 

ʚʠʛʦʪʦʚʣʝʥʦ ʾ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ. ʂʘʤʝʨʘ ʜʚʠʛʫʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʣʥɹʫ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʨʝʙʨʘʤʠ, ʷʢʽ 

ʤʘʶʪʴ ʢʫʪ ʥʘʭʠʣʫ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ 74ʦ. ɺ  ʷʢʦʩʪʽ  ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʙʫʣʦ ʦʙʨʘʥʦ ʞʘʨʦʤʽʮʥʫ ʩʪʘʣʴ Inconel 718 (ʘʥʘʣʦʛ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʍʅ60ʄɺʊʖ). ʅʘ ʨʠʩ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥʦ 3ɼ ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʢʘʤʝʨʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2.5, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʤʘʡʞʝ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʪʠʧʦʚʦʾ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʇʨʦʪʝ, ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʘʜʘʧʪʦʚʘʥ̔ ʧʽʜ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʭʽʜʥʠʭ ʜʝʪʘʣʝʡ 

ʘʜʠʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ 

ʜʝʪʘʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ.  
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ʈʠʩ. 2.5. 3ɼ ʤʦʜʝʣʴ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ-ʧʨʦʪʦʪʠʧʘ 
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ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʜʝʪʘʣʽ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʙʨʝ ʦʧʪʠʤʽʟʦʚʘʥʽ 

ʜʣʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʦʜʦʤ 3ɼ ʜʨʫʢʫ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʢʦʞʥʦʛʦ ʚʫʟʣʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʾʾ ʧʦʙʫʜʦʚʘ ʥʘ 3ɼ ʧʨʠʥʪʝʨʽ ʙʫʣʘ ʤʦʞʣʠʚʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʦʧʦʤʽʞʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʊʘʢʘ ʚʠʤʦʛʘ ʦʙʫʤʦʚʣʝʥʘ ʟʤʝʥʰʝʥʥʷʤ ʮʽʥʠ ʪʘ ʯʘʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ, ʧʦʢʨʘʱʝʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘ 

ʧʦʣʝʛʰʝʥʥʷʤ ʩʢʣʘʜʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʚʫʟʣʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʮʶ ʚʠʤʦʛʫ ʥʘ ʧʨʠʢʣʘʜʽ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ ʟ ʢʘʤʝʨʦʶ 

ʨʦʟʢʣʘʜʘʥʥʷ ʚʣʘʩʥʦʾ ʢʦʥʩʪʨʫʢʮʽ,ʾ ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʨʠʩ. 2.6 ʟʦʙʨʘʞʝʥʦ ʨʦʟʨʦʙʣʝʥʫ ʘʚʪʦʨʦʤ ʜʝʪʘʣʴ, ʷʢʘ 

ʚʠʛʦʪʦʚʣʝʥʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM ʥʘ 3ɼ ʧʨʠʥʪʝʨʽ EOS290. ɿʘʛʦʪʦʚʢʘ ʜʝʪʘʣʽ, ʱʦ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.6 ʚʽʜʧʦʚʽʜʘʻ ʜʝʪʘʣʽ ʧʽʜ ʥʦʤʝʨʦʤ 3 ʥʘ ʨʠʩ. 2.11.  

 

ʈʠʩ. 2.6. ɿʘʛʦʪʦʚʢʘ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ ʚʣʘʩʥʦʾ ʨʦʟʨʦʙʢʠ, ʦɦ 

ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
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ɿ ʬʦʪʦʛʨʘʬʽʾ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2.6, ʚʠʜʥʦ, ʱʦ ʩʝʨʝʜʥʻ ʜʥʠʱʝ 

ʚʠʛʦʪʦʚʣʝʥʦ ʛʽʧʝʨʙʦʣʽʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ (ʜʠʚ. ʨʠʩ. 2.7.), ʱʦ çʚʠʨʦʩʪʘʶʪʴè ʟ 

ʬʦʨʩʫʥʦʢ ʦʢʠʩʣʶʚʘʯʘ. ʊʘʢʠʡ ʚʘʨʽʘʥʪ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʣʠʢʘʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʘ ʜʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ 

ʷʢʦʩʪʽ ʦʢʠʩʣʶʚʘʯʘ, ʘ ʩʘʤʝ ʧʽʜʚʠʱʫʻ ʾʾ ʤʽʮʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʪʨʠʤʘʪʠ 

ʟʥʘʯʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ ʢʘʪʘʣʽʟʘʪʦʨʽ. ʊʘʢʦʞ ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʘʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʧʝʨʝʚʘʛ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʠʪʠ ʚʫʟʦʣ ʦʜʥʽʻʶ 

ʜʝʪʘʣʣʶ. ɿʘʟʚʠʯʘʡ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘʢʦʛʦ ʚʠʨʦʙʫ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʥ ʙʠ ʩʢʣʘʜʘʚʩʷ ʱʦʥʘʡʤʝʥʰʝ ʟ ʧôʷʪʠ ʨʽʟʥʠʭ ʜʝʪʘʣʝʡ, ʧʦʪʨʝʙʫʚʘʚ 

ʙʠ ʱʦʥʘʡʤʝʥʰʝ ʪʨʴʦʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ: ʪʦʢʘʨʥʘ ʦʙʨʦʙʢʘ, ʬʨʝʟʝʨʥʘ ʦʙʨʦʙʢʘ 

ʪʘ ʚʘʢʫʫʤʥʘ ʧʘʡʢʘ. ʇʦ-ʜʨʫʛʝ, ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʠʪʠ ʮʶ ʜʝʪʘʣʴ 

ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʦʙʫʜʦʚʠ, ʱʦ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʦʜʘʣʴʰʫ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʮʽʻʾ ʜʝʪʘʣʽ. 

 

 

ʈʠʩ. 2.7. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ:  

ʯʝʨʚʦʥʠʤ ʢʦʣʦʤ ʧʦʢʘʟʘʥʦ ʛʽʧʝʨʙʦʣʽʯʥʫ ʧʦʚʝʨʭʥʶ, ʱʦ ʫʪʚʦʨʶʻ ʩʝʨʝʜʥʻ ʜʥʠʱʝ   

 

ɸʥʘʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ ʚʠʥʠʢʘʶʪʴ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʢʫʪʦʤ ʥʘʭʠʣʫ ʜʦ ʪʚʽʨʥʦʾ ʤʝʥʰʝ ʥʽʞ 45 ʛʨʘʜʫʩʽʚ. 
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ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʜʚʠʛʫʥʽʚ ʥʝʚʝʣʠʢʦʾ ʪʷʛʠ ʢʫʪ ʥʘʭʠʣʫ ʨʝʙʝʨ ʪʨʘʢʪʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʜʝʪʘʣʽ ʩʢʣʘʜʘʻ ʚʽʜ 60 ʜʦ 75 ʛʨʘʜʫʩʽʚ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʧʦʙʫʜʫʚʘʪʠ ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʙʝʟ 

ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘʡʧʨʦʩʪʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʦʢʨʫʛʣʝʥʴ, ʱʦʙ ʫʪʚʦʨʠʚʩʷ ʟʚôʷʟʦʢ ʤʽʞ ʨʝʙʨʦʤ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʟʦʚʥʽʰʥʴʦʶ ʪʘ ʚʥʫʪʨʽʰʥʴʦʶ ʩʪʽʥʢʘʤʠ ʢʘʤʝʨʘʤʠ. ʅʘ ʨʠʩ. 2.8 ʧʨʝʜʩʪʘʚʣʝʥʦ 3ɼ 

ʤʦʜʝʣʴ ʢʘʤʝʨʠ, ̫ ʢʘ ʦʧʪʠʤʽʟʦʚʘʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM. 

 

ʈʠʩ. 2.8. 3ɼ ʤʦʜʝʣʴ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ LEO 
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ɼʣʷ ʥʘʜʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʩʘʤʦʧʽʜʪʨʠʤʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʧʦʢʨʘʱʠʪʠ ʟʚôʷʟʦʢ ʨʝʙʝʨ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟ 

ʦʩʥʦʚʥʠʤʠ ʩʪʽʥʢʘʤʠ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʦʢʨʫʛʣʝʥʴ ʟʤʽʥʥʦʛʦ ʨʘʜʽʫʩʫ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʚʠʢʣʶʯʠʪʠ ʥʘʚʽʩʥʫ ʛʝʦʤʝʪʨʽʶ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ SLM. ʅʘ ʨʠʩ. 2.9 ʧʦʢʘʟʘʥʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ 

ʜʚʠʛʫʥʘ LEO, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʝ ʚʠʱʝʟʛʘʜʘʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ. 

ʅʘ ʚʠʥʦʩʥʦʤʫ ʝʣʝʤʝʥʪʽ ʨʠʩ. 2.9 ʚʠʜʥʦ, ʱʦ ʥʠʞʥʷ ʩʪʽʥʢʘ ʨʝʙʨʘ ʢʦʞʥʦʛʦ 

ʢʘʥʘʣʫ ʦʭʦʣʦʜʞʝʥʥʷ ʫʪʚʦʨʝʥʘ ʜʚʦʤʘ ʨʘʜʽʫʩʘʤʠ. ʊʘʢʘ ʘʨʢʦʧʦʜʽʙʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʧʦʙʫʜʫʚʘʪʠ ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ, ʘʣʝ ʽ 

ʜʦʩʷʛʪʠ ʜʦʩʠʪʴ ʧʨʠʡʥʷʪʥʦʾ ʚʝʣʠʯʠʥʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʢʘʥʘʣʫ.  

 

ʈʠʩ. 2.9. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ LEO 
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ʅʘ ʨʠʩ. 2.10 ʧʦʢʘʟʘʥʦ ʜʝʪʘʣʴ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʧʽʩʣʷ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ 

3D ʧʨʠʥʪʝʨʽ EOS M290. ʅʘ ʨʠʩʫʥʢʫ ʚʠʜʥʦ ʷʢ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦʧʦʤʽʞʥʽ 

ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʽ ʪʘ ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʧʽʜʪʨʠʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘ                

ʨʠʩ. 2.10 ʚʠʜʥʦ, ʱʦ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ 

ʧʦʟʠʮʽʶʚʘʥʥʷ (ʧʦʩʘʜʦʯʥʽ ʤʽʩʮʷ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʚʦʜʽʚ ʘʙʦ 

ʢʨʦʥʰʪʝʡʥʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʽʚ), ʚʠʢʦʥʘʥ̔ ʥʘ ʜʦʧʦʤʽʞʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʱʦ 

ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʚʽʜʚʦʜʫ ʪʝʧʣʘ ʚʽʜ ʜʝʪʘʣʽ, ʱʦ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʤʝʥʰʫʻ ʟʘʣʠʰʢʦʚʝ ʚʥʫʪʨʽʰʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʦʞ ʥʘ ʨʠʩ. 2.10 

ʚʠʜʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʧʦʨʫʯ ʟ ʦʩʥʦʚʥʦʶ ʜʝʪʘʣʣʶ ʮʠʣʽʥʜʨ ʘʥʘʣʦʛʽʯʥʦʾ ʚʠʩʦʪʠ. 

ʎʝʡ ʮʠʣʽʥʜʨ ï ʮʝ ʟʨʘʟʦʢ-ʩʚʽʜʦʢ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʝʧʨʷʤʦʛʦ ʘʥʘʣʽʟʫ 

ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʦʾ ʜʝʪʘʣʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ. 
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ʈʠʩ. 2.10. ʂʘʤʝʨʘ ʜʚʠʛʫʥʘ LEO ʥʘ ʧʣʘʪʬʦʨʤʽ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

SLM  
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2.3.1. ʉʢʣʘʜʘʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʢʪʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ LEO. ʆʩʥʦʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʩʢʣʘʜʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ LEO  ̒ ʘʨʛʦʥʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ. ʅʘ ʨʠʩ. 2.11 ʧʦʢʘʟʘʥʦ ʩʢʣʘʜʘʥʥʷ ʜʚʠʛʫʥʘ, ʷʢʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ɿʚʘʨʶʶʪʴʩʷ ʜʝʪʘʣʽ 5 ʽ 6. 

2. ʇʽʩʣʷ ʟʘʢʣʘʜʢʠ ʢʘʪʘʣʽʟʘʪʦʨʘ, ʚʠʢʦʥʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʡ ʟʚʘʨʥʠʡ ʰʦʚ ʤʽʞ 

ʧʨʦʤʽʞʥʦʶ ʟʙʽʨʢʦʶ ʟ ʜʝʪʘʣʝʡ 5ï6 ʽ ʜʝʪʘʣʣʶ 3. 

3. ʊʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʟʟʦʚʥʽ ʟʘʢʨʠʚʘʻʪʴʩʷ ʧʽʚʢʽʣʴʮʷʤʠ 4, ʧʽʩʣʷ ʯʦʛʦ  

ʚʠʢʦʥʫʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʟʚʘʨʶʚʘʣʴʥʽ ʰʚʠ. 

4. ɺʠʢʦʥʫʻʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʡ h ʦʚ ʤʽʞ ʟʽʙʨʘʥʦʶ ʬʦʨʩʫʥʦʯʥʦʶ ʛʦʣʦʚʢʦʶ 

ʽ ʢʘʤʝʨʦ  ʁʟʛʦʨʷʥʥʷ. 

5. ɸʥʘʣʦʛʽʯʥʦ ʧʫʥʢʪʫ 3 ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʟʟʦʚʥʽ ʟʘʢʨʠʚʘʻʪʴʩʷ 

ʧʽʚʢʽʣʴʮʷʤʠ 2 ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʥʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ʟʚʘʨʥʠʭ ʰʚʽʚ. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʭʥʦʣʦʛʽʾ SLM ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ 

ʩʢʣʘʜʘʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ 3ɼ ʜʨʫʢʫ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʬʦʨʤʫʚʘʥʥʷ 

ʩʘʤʦʛʦ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤʥʦʾ ʧʘʡʢʠ. ʎʝ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ 

ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʪʘ ʟʤʝʥʰʫʻ ʮʠʢʣ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʘʮʝʟʜʘʪʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʷʢʘ 

ʧʨʦʡʰʣʘ ʨʷʜ ʫʩʧʽʰʥʠʭ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʪʠʩʢʫ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʪʘ ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ 

ʤʝʥʰʝ ʥʽʞ ʟʘ 4 ʤʽʩʷʮʽ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʦ ʛʦʪʦʚʦʛʦ ʧʨʦʪʦʪʠʧʫ.  

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʝʬʝʢʪʘʮʽ ʁʚʫʟʣʘ ʽ ʚʠʢʦʥʘʥʦ ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʨʠʩ. 2.12 

ʧʦʢʘʟʘʥʦ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʨʽʟ ʢʘʤʝʨʠ, ʱʦ ʧʨʦʡʰʣʘ ʚʦʛʥʝʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʅʫʤʝʨʘʮʽʷ ʜʝʪʘʣʝʡ ʚʽʜʧʦʚʽʜʘʻ ʥʫʤʝʨʘʮʽʾ ʥʘ ʨʠʩ. 2.11. 
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ʊʘʢʦʞ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʧʨʦʢʘʪʦʤ, ʪʘ ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ, ɦ ʦ ʙʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ ʤʝʪʦʜʦʤ 3ɼ 

ʜʨʫʢʫ. ʅʘ ʨʠʩ. 2.13 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʝʪʘʣʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢ̔ ʚ. 

 

ʈʠʩ. 2.11. ʉʭʝʤʘ ʩʢʣʘʜʘʥʥʷ ʢʘʤʝʨʠ: 

 1 ï ʢʘʤʝʨʘ ʟʛʦʨʥ̫ʥʷ; 2, 4 ï ʟ'ʻʜʥʫʚʘʣʴʥʽ ʧʽʚʢʽʣʴʮʷ; 3 ï ʛʦʣʦʚʢʘ ʬʦʨʩʫʥʢʠ ʟ 

ʢʘʤʝʨʦʶ ʨʦʟʢʣʘʜʘʥʥʷ; 5 ï ʨʦʟʧʦʜʽʣʴʥʘ ʨʝʰʽʪʢʘ; 6 ï ʢʨʠʰʢʘ 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2.13, ʫ ʟʨʘʟʢʫ, ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʟʘ ʤʝʪʦʜʦʤ 3ɼ ʜʨʫʢʫ, 

ʧʨʠʩʫʪʥʽ ʤʽʢʨʦʧʦʨʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘ ʟʘʣʝʞʥʩ̔ʪʁ: 

˽ ρ
”

”
ρππϷȟ 

ʜʝ ”ï ʬʘʢʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫʽ; 

  ” ï ʜʦʚʽʜʢʦʚʘ ʱʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. 

 

ʈʠʩ. 2.12. ʈʦʟʨʽʟ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

 

ɺʝʣʠʯʠʥʘ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʣʘ ʚʽʜ 1 ʜʦ 3 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ, 

ʥʘʚʝʜʝʥʠʤ ʫ ʣʽʪʝʨʘʪʫʨʽ [56]. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʘ ʩʪʫʧʽʥʴ ʧʦʨʠʩʪʦʩʪʽ 

ʥʝ ʤʘʣʘ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ʊʘʢ ʩʘʤʦ, ʟʛʽʜʥʦ 

ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʧʣʠʚ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʪʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʝ ʧʨʠʟʚʽʚ 

ʜʦ ʚʽʜʢʨʠʪʪʷ ʧʦʨ. 
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ʈʠʩ.2.13. ʄʝʪʘʣʦʛʨʘʬʽʷ ʟʨʘʟʢʽʚ: 

ɸ ï ʟʨʘʟʦʢ ʤʘʪʝʨʽʘʣʫ Inconel 718, ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ ʧʨʦʢʘʪʫ; 

 ɹ ï ʬʨʘʛʤʝʥʪ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʧʽʩʣʷ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 
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2.3.2. ɺʦʛʥʝʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʪʷʛʦʶ 2500 ʅ, ʱʦ ʙʫʣʘ 

ʚʠʛʦʪʦʚʣʝʥʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM 

 

ɿʘʛʘʣʦʤ ʚʦʛʥʝʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʡʰʣʠ ʪʨʠ ʢʘʤʝʨʠ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʉʫʤʘʨʥʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 44 ʫʩʧʽʰʥʠʭ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥ̫ ʟ̔ ʩʫʤʘʨʥʠʤ 

ʯʘʩʦʤ ʨʦʙʦʪʠ ʧʨʠʙʣʠʟʥʦ 20 ʭʚʠʣʠʥ. ɿ ʥʠʭ 24 ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ 

ʩʫʤʘʨʥʠʤ ʯʘʩʦʤ ʨʦʙʦʪʠ 600 ʩʝʢʫʥʜ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʽʜʨʷʜ ʥʘ ʦʜʥʽʡ ʢʘʤʝʨʽ, ʱʦ 

ʢʚʘʣʽʬʽʢʫʚʘʣʦ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ, ʷʢ ʘʛʨʝʛʘʪ ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʫ ʰʪʘʪʥʦʤʫ ʨʝʞʠʤʽ 150 ʩʝʢʫʥʜ ʪʘ 

ʧôʷʪʠʢʨʘʪʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʢʦʥʩʪʨʫʢʮʽʷ ʢʘʤʝʨʠ ʟʘ ʨʽʚʥʝʤ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ TRL 7 [57]. 

ʅʘ ʨʠʩ. 2.14 ʧʦʢʘʟʘʥʦ ʜʚʘ ʟ ʙʘʛʘʪʴʦʭ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥ ɹ ʢʘʤʝʨ 

ʜʚʠʛʫʥʘ LEO ʥʘ ʜʚʦʭ ʨʽʟʥʠʭ ʝʢʟʝʤʧʣʷʨʘʭ ʢʘʤʝʨʠ. ʅʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʠʩ. 2.14 

ʧʦʢʘʟʘʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ LEO ʥʘ ʧʝʨʝʢʠʩʽ ʚʦʜʥʶ 90 % ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʢʝʨʦʩʠʥʽ Jet A-1. ʅʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʠʩ. 2.14 ʧʦʢʘʟʘʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ 

ʜʚʠʛʫʥʘ ʥʘ ʧʝʨʝʢʠʩʽ ʚʦʜʥʶ 90 % ʪʘ ʩʠʥʪʝʪʠʯʥʦʤʫ ʢʝʨʦʩʠʥʽ çEcoseneè, ʱʦ ʙʫʚ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʰʣʷʭʦʤ ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʠʢʘ. 
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ʈʠʩ. 2.14. ɺʦʛʥʝʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ LEO, ʢʦʤʧʘʥʽʾ Skyrora, ʱʦ 

ʧʨʦʭʦʜʠʣʠ ʚ ɽʜʠʥʙʫʨʟʽ ʫ ʩʽʯʥʽ 2020  
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2.3.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ SLM ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ 

ʟʛʦʨʷʥʥʷ ʚʝʣʠʢʠʭ ʛʘʙʘʨʠʪʽʚ 

 

ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʠʧʘʜʦʢ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʜʣʷ ʜʚʠʛʫʥʽʚ ʥʝʚʝʣʠʢʦʾ ʪʷʛʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʚʝʣʠʢʠʭ 

ʛʘʙʘʨʠʪʽʚ, ʜʝ ʜʽʘʤʝʪʨ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʤ. ɿʚʠʯʘʡʥʦ, 

ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʯʠ ʧʨʠʡʥʷʪʥʘ ʪʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ?  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ 3ɼ ʧʨʠʥʪʝʨʽʚ ʚʝʣʠʢʠʭ ʛʘʙʘʨʠʪʽʚ. 

ʅʘʡʙʽʣʴʰʠʤ ʜʽʶʯʠʤ 3ɼ ʧʨʠʥʪʝʨʦʤ ʻ XL2000R ʚʽʜ ʢʦʤʧʘʥʽʾ Concept Laser, 

ʷʢʠʡ ʤʘʻ ʦʙʣʘʩʪʴ ʜʨʫʢʫ 800 ʤʤ ʧʦ ʦʩ ̔ʍ, 400 ʤʤ ʧʦ ʦʩʽ Y ʪʘ 500 ʤʤ ʧʦ ʦʩ ̔Z. 

ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʥʘʭʦʜʠʪʴʩ ̫3ɼ ʧʨʠʥʪʝʨ M400 ʚʽʜ ʢʦʤʧʘʥʽʾ EOS ʟ ʛʘʙʘʨʠʪʘʤʠ 

ʨʦʙʦʯʦʾ ʟʦʥʠ 400 ʤʤ ʧʦ ʦʩʽ ʍ, 400 ʤʤ ʧʦ ʦʩʽ Y ʽ 400 ʤʤ ʧʦ ʦʩʽ Z. 

ʅʘ ʨʠʩ. 2.15 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ 

ʩʫʙʦʨʙʽʪʘʣʴʥʦʾ ʨʘʢʝʪʠ-ʥʦʩʽʷ ʪʷʛʦʶ 30 ʢʅ ʪʘ ʡʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʂʦʥʮʝʧʮʽʷ 

ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ ʘʥʘʣʦʛʽʯʥʘ ʢʦʥʮʝʧʮʽʾ ʜʚʠʛʫʥʘ LEO, ʚʽʥ ʪʘʢʦʞ 

ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʝʨʝʢʠʩ ʚʦʜʥʶ 90 % ʢʦʥʮʝʥʪʨʘʮʽʾ ï ʢʝʨʦʩʠʥ, 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʘʪʘʣʽʟʘʪʦʨ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʦʢʠʩʣʶʚʘʯʝʤ. ʂʘʤʝʨʘ ʜʚʠʛʫʥʘ ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʤʘʪʝʨʽʘʣʫ 

Inconel 718 ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ SLM. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʦ 3 ʝʢʟʝʤʧʣʷʨʠ ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ ʨʘʢʝʪʠ-ʥʦʩʽʷ SkyLark L. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ï 8 ʚʦʛʥʝʚʠʭ ʧʫʩʢʽʚ ʟ̔ ʩʫʤʘʨʥʠʤ 

ʯʘʩʦʤ ʨʦʙʦʪʠ 360 ʩʝʢʫʥʜ. ʈʽʚʝʥʴ ʛʦʪʦʚʥʦʩʪʽ ʜʚʠʛʫʥʘ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʩʢʣʘʜʘʻ TRL-8. 
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ʈʠʩ. 2.15. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ 

ʨʘʢʝʪʠ-ʥʦʩʽʷ çSkyLark Lè ʪʷʛʦʶ 30 ʢʅ 



83 
 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʘʤʝʨʘ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ ʘʥʘʣʦʛʽʯʥʘ ʢʘʤʝʨʽ LEO ʪʘ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ. ʉʦʧʣʦʚʘ ʯʘʩʪʠʥʘ 

ʢʘʤʝʨʠ ʤʘʻ ʧʨʷʤʠʡ ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʚʠʩʦʪʦʶ ʢʘʥʘʣʫ 5 ʤʤ, ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥ ̫ʮʠʣʽʥʜʨʠʯʥʦʾ ʪʘ ʢʨʠʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʤʘʻ ʢʫʪ ʥʘʭʠʣʫ 55 

ʛʨʘʜʫʩʽʚ ʜʦ ʪʚʽʨʥʦʾ ʦʩʽ ʢʘʤʝʨʠ ʟ ʚʠʩʦʪʦʶ 5 ʤʤ. ʅʘ ʨʠʩ. 2.16 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʽ 

ʜʝʪʘʣʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʚʠʛʫʥʘ. 

 

 

ʈʠʩ. 2.16. ʂʘʤʝʨʘ ʟʛʦʨʷʥʥʷ ʪʘ ʩʦʧʣʦ ʢʘʤʝʨʠ ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ ʩʫʙʦʨʙʽʪʘʣʴʥʦʾ 

ʨʘʢʝʪʠ-ʥʦʩʽʷ çSkyLark L è 

 

ɿôʻʜʥʘʥʥʷ ʜʝʪʘʣʝʡ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʘʨʛʦʥʦʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟôʻʜʥʫʚʘʣʴʥʦʛʦ 

ʢʽʣʴʮʷ. ʅʘ ʨʠʩ 2.17 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʬʽʣʴ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʟʚʘʨʶʚʘʥʥʷ. 
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ʈʠʩ. 2.17. ʇʨʦʬʽʣʴ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʪʷʛʦ ʁ30 ʢʅ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ  
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ʌʦʨʩʫʥʢʠ ʨʦʟʤʽʱʝʥʽ ʫ ʩʪʽʣʴʥʠʢʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʜʝ ʦʜʥʘ ʬʦʨʩʫʥʢʘ 

ʧʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʘ ʚ ʮʝʥʪʨʽ ʽ ʰʽʩʪʴ ʬʦʨʩʫʥʦʢ ʦʢʠʩʣʶʚʘʯʘ ʨʦʟʤʽʱʝʥʽ ʥʘʚʢʦʣʦ 

ʥʝʾ.  ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʝʨʝʜʥʻ ʜʥʠʱʝ, ʘʥʘʣʦʛʽʯʥʦ ʢʘʤʝʨʽ ʜʚʠʛʫʥʘ LEO, 

ʚʠʛʦʪʦʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʘʤʦʧʽʜʪʨʠʤʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʩʥʦʚʥʦʾ ʜʝʪʘʣʽ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.18, ʥʘ ʨʠʩ. 2.19 ʧʦʢʘʟʘʥʦ ʛʽʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʬʦʨʩʫʥʦʢ ʧʘʣʴʥʦʛʦ. 

 

 

ʈʠʩ. 2.18. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘ ʛʽʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ 
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ʈʠʩ. 2.19. ɻ̔ ʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʬʦʨʩʫʥʦʯʥʦʾ ʛʦʣʦʚʢʠ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ 

 

ɿ ʥʘʚʝʜʝʥʦʾ ʚʠʱʝ ʽʥʬʦʨʤʘʮʽʾ ʚʠʜʥʦ, ʱʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ SLM ʚʝʣʠʢʠʭ ʛʘʙʘʨʠʪʽʚ 

ʦʙʤʝʞʫʪ̒ʴʩʷ ʣʠʰʝ ʛʘʙʘʨʠʪʘʤʠ ʽʩʥʫʶʯʠʭ 3ɼ ʧʨʠʥʪʝʨʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ. 

 

2.4. ʇʦʨʽʚʥʷʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ 

 

ʋ ʪʘʙʣ. 2.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʫʜʦʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʙʣʠʟʴʢʠʭ ʟʘ 

ʩʚʦʾʤʠ ʛʘʙʘʨʠʪʘʤʠ ʂʉ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʽ ʤʝʪʦʜʦʤ 3ɼ ʜʨʫʢʫ ʥʘ ʧʨʠʢʣʘʜʽ 

ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʈɼ-843 ʨʦʟʨʦʙʢʠ ʂɹ çʇʽʚʜʝʥʥʝè ʪʘ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ 

ʚʣʘʩʥʦʾ ʨʦʟʨʦʙʢʠ. ʎʽ ʢʘʤʝʨ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʪʷʛʠ ʚ 2500 ʅ, ʪʦʤʫ ʪʘʢʝ 

ʧʦʨʽʚʥʷʥʥʷ ʥʘʡʙʽʣʴʰ ʢʦʨʝʢʪʥʝ. 
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ʊʘʙʣʠʮʷ 2.2. 

ʊʘʙʣʠʮʷ ʧʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨ ʟʛʦʨʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ ʂʣʘʩʠʯʥʠʡ ʤʝʪʦʜ ʄʝʪʦʜ 3ɼ ʜʨʫʢʫ 

ɿʘʜʽʷʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʦʜ) 23 5 

ʂʽʣʴʢʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ 38 6 

ʏʘʩ ʧʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ 

(ʪʠʞʥʽ) 

22ï24 3ï4 

ʂʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ (ʦʜ.) 

13 4 

ʂʽʣʴʢʽʩʪʴ ʩʢʣʘʜʘʣʴʥʠʭ ʚʫʟʣʽʚ (ʦʜ.) 49 6 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʫ ($) 35000 3000 

 

ɺʠʩʥʦʚʢʠ ʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʚʠʩʚʽʪʣʝʥʠʭ ʫ ʨʦʟʜʽʣ ̔2, ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʧʨʘʮʝʟʜʘʪʥ ̔ʢʦʥʩʪʨʫʢʮʽ ʾʢʘʤʝʨ ʜʚʠʛʫʥʽʚ ʪʷʛʦʶ 2500 ʅ ʪʘ 30 ʢʅ. ʆʙʠʜʚʽ ʢʘʤʝʨʠ 

ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʤʘʪʝʨʽʘʣʫ Inconel 718 ʤʝʪʦʜʦʤ ʩʝʣʝʢʪʠʚʥʦʾ ʣʘʟʝʨʥʦʾ ʧʣʘʚʢʠ 

ʤʝʪʘʣʫ. ɼʘʥ ̔ ʢʘʤʝʨʠ ʫʩʧʽʰʥʦ ʚʠʪʨʠʤʘʣʠ ʨʷʜ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

¶ ɸʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʂɿ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʤʝʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʛʘʙʘʨʠʪʘʤʠ 

ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ ʽʩʥʫʶʯʠʭ 3ɼ ʧʨʠʥʪʝʨʽʚ. 

¶ ɸʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʮʠʢʣ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

¶ ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʂɿ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝʦʙʭʽʜʥʘ ʟʥʘʯʥʦ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʥʘʩʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʽʣʴʰʠʪʠ ʾʾ ʛʥʫʯʢʽʩʪʴ ʽ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʽʚ ʫ 

ʮʽʣʦʤʫ. 

¶ ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚ ʭʦʜʽ ʨʦʟʨʦʙʢʠ, ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. 
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¶ ɿ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʢʦʥʘʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ. 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ SLM ʜʦʟʚʦʣʷʻ ʤʘʩʰʪʘʙʫʚʘʪʠ ʚʞʝ 

ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʤʝʨʠ-ʧʨʦʪʦʪʠʧʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

¶ ʄʦʞʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ SLM ʦʙʤʝʞʝʥʽ ʣʠʰʝ ʛʘʙʘʨʠʪʘʤʠ ʽʩʥʫʶʯʠʭ 

3ɼ ʧʨʠʥʪʝʨʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [II ]. 
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ʈʆɿɼɯʃ 3 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ ʆʍʆʃʆɼɾɽʅʅʗ ʂɸʄɽʈ ɿɻʆʈʗʅʅʗ 

ʈɸʂɽʊʅʀʍ ɼɺʀɻʋʅɯɺ ʇɽʈɽʂʀʉʆʄ ɺʆɼʅʖ 

 

 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ 

ʟʛʦʨʷʥʥʷ ʽ ʩʦʧʣʘ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨ:̔ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʷʢ ʪʝʧʣʦʥʦʩʽʷ, 

ʚʠʜʽʣʝʥʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʽ ʤʦʤʝʥʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʪʨʘʢʪʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘʢʠʭ 

ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 3.2 ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 3.3 ʧʨʠʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 3.4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʷʢʦʩʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ, ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʷʢʦʾ ʙʘʟʫʚʘʣʦʩʷ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʢʘʤʝʨʠ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ.  

 

3.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

 

ʆʜʥʽʻʶ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʨʽʜʠʥʥʦʛʦ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʻ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ.  ʇʨʦ̒ʢʪʫʚʘʥʥʷ 

ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʩʢʣʘʜʥʦʶ ʽ ʢʦʤʧʣʝʢʩʥʦʶ ʟʘʜʘʯʝʶ, ʨʽʰʝʥʥʷ ʷʢʦʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʭʦʣʦʜʞʫʚʘʯʘ (ʛʫʩʪʠʥʘ, ʚôʷʟʢʽʩʪʴ, ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʢʣʘʜʘʥʥʷ), ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʘ 

ʢʘʤʝʨʘ, ʪʠʩʢ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ [58]. 
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ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʘʨʠ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ ʻ ʚʠʩʦʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʗʢʱʦ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʘʨ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʪʘʢʠʭ ʷʢ ʨʽʜʢʠʡ ʢʠʩʝʥʴ ï ʢʝʨʦʩʠʥ ʢʦʝʬʽʮʽʻʥʪ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʨʽʚʥʶʻ 3,4, ʪʦ ʜʣʷ ʧʘʨʠ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ, ʢʦʝʬʽʮʽʻʥʪ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʨʽʚʥʶʻ 8. ʊʘʢʠʡ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʚ 

ʪʘʢʠʭ ʜʚʠʛʫʥʘʭ ʦʢʠʩʣʶʚʘʯʘ ʫ ʚʽʩʽʤ ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʧʘʣʴʥʦʛʦ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ 

ʩʫʤʥʽʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʦʩʠʥʫ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ 

ʜʣʷ ʜʚʠʛʫʥʽʚ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦ ʾʪʷʛʠ [59]. 

ʎʷ ʦʙʩʪʘʚʠʥʘ ʟʤʫʰʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʢʠʩʣʶʚʘʯ ʚ ʷʢʦʩʪʽ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʷʢ ʪʝʧʣʦʥʦʩʽʡ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ:  

¶ ɺʠʩʦʢʘ ʚʝʣʠʯʠʥʘ ʛʫʩʪʠʥʠ, ʱʦ ʩʢʣʘʜʘʻ 1392 ʢʛ/ʤ3, ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘ ̒ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ʨʘʢʝʪʠ-ʥʦʩʽʷ ʚ ʮʽʣʦʤʫ, ʥʘ ʜʽʘʤʝʪʨʠ 

ʚʠʪʨʘʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʪʘ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘ ʚʝʣʠʯʠʥʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ 

ʪʘ ʷʢʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʫ.     

¶ ɺʠʩʦʢʘ ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ, ʱʦ ʩʢʣʘʜʘ ̒2780 
ˑ̇

̠̋̄
, ʥʘ 

40 % ʚʠʱʝ, ʥʽʞ ʫ ʢʝʨʦʩʠʥʫ ʟʘ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚ.  

¶ ʇʦʨʽʚʥʷʥʦ ʚʠʩʦʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ 5 ʨʘʟʽʚ ʚʠʱʝ, 

ʥʽʞ ʫ ʢʝʨʦʩʠʥʫ, ʱʦ ʧʦʢʨʘʱʫʻ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜ ʩʪʽʥʢʠ ʂɿ.  

¶ ʅʝʟʥʘʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʨʦʙʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʙʽʣʴʰ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤ. ʅʘ ʨʠʩ. 3.1 ʥʘʚʝʜʝʥʦ 

ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ ʽ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 
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ʈʠʩ. 3.1. ɿʘʣʝʞʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʅ2ʆ2 ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ [60]:  

  ɟ ï ʛʫʩʪʠʥʘ; ʉp ï ʪʝʧʣʦʻʤʥʽʩʪʴ 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʽ ʧʝʨʝʚʘʛʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ 

ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʷʜʦʤ ʪʨʫʜʥʦʱʽʚ [61]: 

¶ ʅʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʤʘʪʝʨʽʘʣ, ʚʢʣʶʯʘʶʯʠ ʪʠʧʠ 

ʟʚʘʨʶʚʘʥʥʷ ʽ ʤʘʨʢʠ ʧʨʠʧʦʶ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʫʥʠʢʥʫʪʠ ʙʫʜʴ-ʷʢʦ ʾʤʦʞʣʠʚʦʩʪʽ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ.  

¶ ɿʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʦʥʝʥʪʘ 

ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʣʦʢʘʣʴʥʦʛʦ 

ʧʝʨʝʛʨʽʚʫ ʽ ʟʘʢʠʧʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ 
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ʧʨʠʟʚʝʩʪʠ ʜʦ ʾʾ ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʫ ʢʘʤʝʨʽ ʜʚʠʛʫʥʘ.  

ʍʦʯʘ ʚ ʽʩʪʦʨʽʾ ʽʩʥʫʻ ʨʷʜ ʜʚʠʛʫʥʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʦʭʦʣʦʜʞʫʚʘʣʠʩʷ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ (Gamma 2, AR-2) [62], ʥʝ ʽʩʥʫʻ ʯʪ̔ʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʦ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ 

ʚ ʫʤʦʚʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʝʪʘʣʽ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʰʦʨʩʪʢʽʩʪʶ ʪʘ ʥʘʷʚʥʽʩʪʶ ʧʦʨʦʞʥʽʤ ʚ ʤʘʪʝʨʽʘʣʽ [62], ʪʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʬʦʨʤʫʣ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʚʠʪʴʩʷ ʧʽʜ ʩʫʤʥʽʚ ʪʘ ʧʦʪʨʝʙʫʻ 

ʫʪʦʯʥʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ. ʄ. ʀʝʚʣʝʚʘ ʜʝ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʅʫʩʩʝʣʴʪʘ-ʂʨʘʫʩʩʦʣʴʜʘ ʜʝ ʢʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ὔό πȢπςρὙὩȢὖὶȢ ‍ ʪʘ ʧʨʦʚʝʜʝʥʦ ʚʦʛʥʝʚʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʜʦʚʞ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ.  ʇ̔ ʜ ʯʘʩ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʧʽʜʽʛʨʽʚʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʚ ʪʨʘʢʪʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʚʝʣʠʯʠʥʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʪʦʯʥʫ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ  ʢʨʠʪʝʨʽʷ ʅʫʩʩʝʣʴʪʘ  ὔό

πȢπσρυὙὩȢὖὶȢ ‍ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʚʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʨʘʢʝʪʥʠʤ ʜʚʠʛʫʥʽʚ ʟ ʪʷʛʦʶ 30ʢʅ. 

 

3.2. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

 

ʇʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʂɿ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʧʨʦʜʫʢʪʘʤʠ ʟʛʦʨʷʥʥʷ ʽ ʩʪʽʥʢʦʶ ʢʘʤʝʨʠ, 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʽʞ ʩʪʽʥʢʦʶ ʟ ʙʦʢʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʢʦʥʚʝʢʪʠʚʥʦʾ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ. 
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ʈʦʟʨʘʭʫʥʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʧʝʨʰʦʛʦ ʧʨʦʪʦʪʠʧʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ï ʰʣʷʭʦʤ ʾʾ ʨʦʟʙʠʪʪʷ ʥʘ ʜʽʣʷʥʢʠ ʟ ʧʝʚʥʠʤ 

ʢʨʦʢʦʤ. ʂʨʦʢ ʚʠʙʠʨʘʚʩʷ ʟ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ. 

ʅʘʡʙʽʣʴʰ ʚʝʣʠʢʝ ʨʦʟʙʠʪʪʷ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ 

ʽ ʙʽʣʴʰ ʜʨʽʙʥʝ ï ʜʣʷ ʢʦʥʬʫʟʦʨʘ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʘʤʝʨʠ. ʊʘʢ ʩʘʤʦ 

ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʟʤʽʥʘ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʄʽʭʻʻʚʘ [20]: 

 

̑ ̆

̑
πȟπςρὙὩȟὖὶȢ ‍Ȣ    (2.1) 

ʜʝ Ŭʨ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʨʽʜʠʥʠ; 

     dʝ ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʜʽʘʤʝʪʨ; 

     ɚʨ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ; 

     Re ï ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ; 

     Pr ï ʯʠʩʣʦ ʇʨʘʥʜʪʣʷ; 

     ɓ ï ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʝʣ ʇʨʘʥʜʪʣʷ ʪʝʧʣʦʥʦʩʽʷ, ʚʟʷʪʠʭ ʟʘ  

ʩʝʨʝʜʥʴʦʤʘʩʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʨ̔ʜʠʥʠ ʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ. 

ɺʝʣʠʯʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʛʘʟʫ ʚ ʩʪʽʥʢʫ ʢʘʤʝʨʠ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʩʫʤʘ 

ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʽ ʢʦʥʚʝʢʪʠʚʥʦʛʦ. ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʚʦʜʠʚʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ ɻʫʭʤʘʥʘ ï ɯʣʶʭʽʥʘ [20]: 

0,35
0,82 00ʛ ʢ

ʛ ʛ.ʩʪ
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0,0162Pe ·

T
,

å õa
= æ ö

l ç ÷
    (2.2) 

ʜʝ ï ‌̄ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʛʘʟʫ ʜʦ ʩʪʽʥʢʠ ʢʘʤʝʨʠ; 

   ʢd  ï ʜʽʘʤʝʪʨ ʢʘʤʝʨʠ; 

   ʛl  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʛʘʟʫ; 

  Pe  ï ʯʠʩʣʦ ʇʝʢʣʽ; 
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  00T  ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʘʣʴʤʦʚʘʥʦʛʦ ʧʦʪʦʢʫ; 

  ʛ.ʩʪT  ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ ʩʪʽʥʢʠ. 

 

3.2.1. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ʉʧʨʦ̒ʢʪʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ 

ʢʘʤʝʨʫ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʞʘʨʦʤʽʮʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʧʨ̔ʘʣʴʥʠʤʠ ʨʝʙʨʘʤʠ. ʅʘ 

ʨʠʩ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʩʢʽʟ ʦʨʝʙʨʝʥʥʷ ʢʘʤʝʨʠ. 

 

ʈʠʩ. 3.2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ: 

a ï ʰʠʨʠʥʘ ʢʘʥʘʣʫ, h ï ʚʠʩʦʪʘ ʢʘʥʘʣʽʚ 

 

ʌʦʨʩʫʥʦʯʥʘ ʛʦʣʦʚʢʘ ʚʠʢʦʥʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʧʦ ʟʨʽʟʫ ʢʘʤʝʨʠ ʙʫʣʦ ʦʜʥʘʢʦʚʠʤ. ɿʘʚʽʩʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʦʚʦʾ ʩʪʽʥʢʠ ʂɿ, ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ. 
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3.3. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʧʦʨʽʚʥʷʥʥʷ 

ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ 

 

ʆʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʚʚʘʞʘʻʪʴʩʷ ʥʘʜʽʡʥʠʤ, ʢʦʣʠ ʚʠʢʦʥʘʥʦ ʪʘʢʽ ʫʤʦʚʠ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ ʩʪʽʥʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ, 

ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʤʽʮʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʚʘʯʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ 

ʭʽʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ (ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ). 

3. ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʦʭʦʣʦʜʞʫʚʘʯʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʨʽʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʢʩʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ [65]. 

ɺʠʢʦʥʘʥʦ ʨʷʜ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ ʢʨʠʪʝʨʽʷʤ. ɼʘʣʽ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʂɿ, ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ 

ʪʨʘʢʪʫ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʆʜʥʘʢ ʧʽʜ 

ʯʘʩ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥ ɹʮʽʻʾ ʂɿ ʚʠʥʠʢʣʘ ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʥʝʩʪʽʡʢʽʩʪʴ ʛʦʨʽʥʥʷ, 

ʷʢʘ ʧʨʦʷʚʣʷʣʘʩʷ ʫ ʚʠʛʣʷʜʽ ʧʫʣʴʩʘʮʽʡ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʪʠʩʢʫ ʛʘʟʽʚ 

ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʠʚʘʥʴ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, 

ʚʠʢʣʠʢʘʥʦ ʚʠʥʠʢʥʝʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʢʠʧʽʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʚ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʤʫ ʪʨʘʢʪʽ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʚ 

ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʤʝʨʠ ʙʫʣʦ ʚʥʝʩʝʥʦ ʪʘʢʽ ʟʤʽʥʠ: 

1. ʊʦʚʱʠʥʫ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʙʫʣʦ ʟʙʽʣʴʰʝʥʦ ʥʘ 35 %, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʪʝʧʣʦʥʦʩʽʷ. 

2. ɹʫʣʦ ʟʙʽʣʴʰʝʥʦ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʢʠʩʫ ʥʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʯʘʩʪʠʥʽ ʂɿ ʥʘ  

50 %, ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʂɿ, ʱʦ ʙʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʤʽʥ ʛʝʦʤʝʪʨʽʾ, ʧʨʦʡʰʣʘ ʩʝʨʽʶ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʟʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʦʚʘ ʂɿ ʮʽʣʢʦʤ 

ʧʨʘʮʝʟʜʘʪʥʘ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʚ ʚʦʛʥʝʚʦʤʫ ʧʨʦʩʪʦʨʽ ʜʦʩʠʪʴ ʩʪʽʡʢʠʡ. 
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ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ (km) ʧʨʠ ʨʽʟʥʠʭ ʪʠʩʢʘʭ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʜʽʡʥʽʩʪʴ ʂɿ ʜʚʠʛʫʥʘ ʽ ʩʪʽʡʢʽʩʪʴ ʾʾ ʨʦʙʦʪʠ ʙʫʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʋ ʪʘʙʣ. 3.1 ʥʘʚʝʜʝʥʦ ʨʝʞʠʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

ʊʘʙʣʠʮʷ 3.1. 

 ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 

ˉ  

ʚʠʧʨʦʙʫʚʘʥʴ 
km pk [ʢʛʩ/ʩʤ2] 

1 5,4 12,7 

2 9,4 12,2 

3 7,2 12,8 

4 5,7 13,3 

5 5,6 14,1 

 

ʇʦʨʽʚʥʷʣʴʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʽʚ ʂɿ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.3. 

ʇʦʨʽʚʥʷʣʴʥʽ ʛʨʘʬʽʢʠ ʪʝʤʧʝʨʘʪʫʨ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʛʘʟʫ, ʨʽʜʠʥʠ ʪʘ 

ʩʝʨʝʜʥʴʦʤʘʩʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.4. ʅʘ ʛʨʘʬʽʢʫ 

ʧʦʢʘʟʘʥʠʦ ʧʨʦʬʽʣʴ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ (ʧʨʦʬ. ʂɿ). 

 

ʈʠʩ. 3.3. ʐʚʠʜʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ: 

W1 ï ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ; 

W2 ï ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ 
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ʈʠʩ. 3.4. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʜʦʚʞʠʥʽ ʢʘʤʝʨʠ:  

ʊʚʥ.ʩʪ.1, ʊʞ.ʩʪ.1, dʊʞ.1 ï ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʛʘʟʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʙʦʢʫ 

ʨʽʜʠʥʠ ʽ ʩʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ; 

 ʊʚʥ.ʩʪ.2, ʊʞ.ʩʪ.2, dʊʞ.2 ï ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʛʘʟʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʙʦʢʫ 

ʨʽʜʠʥʠ ʽ ʩʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʫ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ 

 

ʅʘ ʨʠʩ. 3.5 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʟʘʤʽʨʷʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʭʦʜʽ ʫ ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘ ʚʠʭʦʜ ̔ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʪʠʩʢʫ ʛʘʟʽʚ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ.  
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ʈʠʩ. 3.5. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ:  

ʊʚʭ. ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʽʜʠʥʠ ʥʘ ʚʭʦʜʽ ʫ ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ; ʊʚʠʭ. ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʽʜʠʥʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʪʨʘʪʫ ʦʭʦʣʦʜʞʝʥʥʷ; pk ï ʪʠʩʢ ʛʘʟʽʚ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ; ʊʨʦʟ ï ʨʦʟʨʘʭʫʥʢʦʚʘ 

ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ɺʽʩʴ ʘʙʩʮʠʩ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ ʜʦ 

ʧʦʚʥʦʛʦ ʯʘʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɿʘ ʥʫʣʴ  ʧʨʠʡʥʷʪʦ ʤʦʤʝʥʪ ʧʦʜʘʯʽ ʢʦʤʘʥʜʠ ʥʘ 

ʚʽʜʢʨʠʪʪʷ ʛʦʣʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ. 

ɿʘʤʽʨʠ ʪʝʤʧʝʨʘʪʫʨ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʭʦʜʽ ʽ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʜʘʪʯʠʢʘʤʠ ʊʇ-100 ʟ ʧʦʭʠʙʢʦʶ Ñ 0,1 % ʚʽʜ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ. 
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ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʩʪʘʮʽʦʥʘʨʥʠʡ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʥʘʩʪʘʚ ʯʝʨʝʟ ʯʘʩ              

t= 0,3, ʧʽʩʣʷ ʯʦʛʦ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʩʪʘʣʘ ʧʦʩʪʽʡʥʦʶ. ɿʛʽʜʥʦ ʟ 

ʧʨʦʚʝʜʝʥʠʤʠ ʚʠʤʽʨʘʤʠ, ʧʨʦʮʝʩ ʫ ʂɿ ʙʫʚ ʩʪʘʙʽʣʴʥʠʤ ʽ ʩʪʽʡʢʠʤ. ɺ̔ ʜʭʠʣʝʥʥʷ 

ʚʠʤʽʨʷʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʥʘ ~ ρπ̏. ʆʪʞʝ ʚʝʣʠʯʠʥʘ ʧʦʭʠʙʢʠ 

ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʣʘ 27%. ʅʘʤʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʝʧʣʦʦʙʤʽʥ ʟʽ ʚ 

ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ, ʷʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʘʜʠʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʘʻ 

ʩʫʪʪʻʚʦ ʚʠʱʽʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʙʫʣʦ ʫʪʦʯʥʝʥʦ ʬʦʨʤʫʣʫ 2.1. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʩʪʘʣʘ ʤʘʪʠ ʚʠʛʣʷʜ: 

 

̑ ̆

̑
πȟπσρυὙὩȟὖὶȢ ‍       (2.3) 

 

ʜʝ Ŭʨ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʨʽʜʠʥʠ; 

     dʝ ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʜʽʘʤʝʪʨ; 

     ɚʨ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ; 

     Re ï ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ; 

     Pr ï ʯʠʩʣʦ ʇʨʘʥʜʪʣʷ; 

     ɓ ï ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʝʣ ʇʨʘʥʜʪʣʷ ʪʝʧʣʦʥʦʩʽʷ, ʚʟʷʪʠʭ ʟʘ  

ʩʝʨʝʜʥʴʦʤʘʩʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʜʠʥʠ ʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ. 

ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʚʩʷ ʝʢʩʧʝʨʠʤʝʥʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.9. 

 

3.4. ɸʥʘʣʽʟ ʚʦʛʥʝʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

ʪʷʛʦʶ 30 ʢʅ 

 

ʅʘ ʙʘʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʩʧʨʦʢ̒ʪʦʚʘʥʦ ʢʘʤʝʨʫ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 

30 ʢʅ. ɿʛʽʜʥʦ ʟ ʚʠʩʥʦʚʢʘʤʠ, ʟʨʦʙʣʝʥʠʤʠ ʟ ʘʥʘʣʽʟʫ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʰʚʠʜʢʽʩʪʴ 

ʦʭʦʣʦʜʞʫʚʘʯʘ ʫ ʢʨʠʪʠʯʥʽʡ ʽ ʮʠʣʽʥʜʨʠʯʥʽʡ ʯʘʩʪʠʥʘʭ ʢʘʤʝʨʠ ʧʝʨʝʚʠʱʫʚʘʣʘ           
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5 ʤ/ʩ, ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʙʫʣʠ ʟʙʽʣʴʰʝʥʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟʽ ʟ 

ʙʦʢʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʚʠʩʥʦʚʢʽʚ, ʟʨʦʙʣʝʥʠʭ ʧʽʩʣʷ ʚʦʛʥʝʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ. ʊʘʢʦʞ ʥʘ ʙʘʟʽ ʦʪʨʠʤʘʥʠʭ ʝʤʧʽʨʠʯʥʠʭ 

ʜʘʥʠʭ ʙʫʣʦ ʚʥʝʩʝʥʦ ʧʦʧʨʘʚʢʫ ʜʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʚʽʜ 

ʛʘʟʫ ʜʦ ʩʪʽʥʢʠ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.6 

ʪʘ 3.7, ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʘʜ̔ ʡʥʫ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ. 

 

 

 

ʈʠʩ. 3.6. ʈʦʟʧʦʜʽʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʯʘ ʚʟʜʦʚʞ ʦʩʽ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ: 

 W ï ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ; ʇʨʦʬ. ʂɿ ï ʩʭʝʤʘʪʠʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʬʽʣʶ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ 
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ʅʘ ʨʠʩ. 3.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʦʚʦʾ 

ʩʪʽʥʢʠ ʊʛ. ʩʪ., ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʊʨ. ʩʪ. ʪʘ 

ʧʽʜʽʛʨʽʚ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʝʚôʷʪʴ ʚʦʛʥʝʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʪʨʴʦʭ ʝʢʟʝʤʧʣʷʨʘʭ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ, 

ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʩʪʽʡʢʫ ʨʦʙʦʪʫ. ʈʦʙʦʪʘ 

ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʧʽʜ ʯʘʩ ʫʩʽʭ ʚʦʛʥʝʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʘ ʩʪʽʡʢʦʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʢʠʧʽʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ.  

 

ʈʠʩ. 3.7. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʜʦʚʞʠʥʽ ʢʘʤʝʨʠ: 

 ʊʛ.ʩʪ, ʊʞ.ʩʪ, dʊʞ. ï ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʛʘʟʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʨʽʜʠʥʠ ʽ 

ʩʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ  
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ʅʘ ʨʠʩ. 3.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʢʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʭʦʜʽ ʫ ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ ʪʘ ʪʠʩʢ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ. 

 

ʈʠʩ. 3.8. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʨʝʪʴʦʛʦ ʝʢʟʝʤʧʣʷʨʘ 

ʜʚʠʛʫʥʘ: ʊʚʠʭ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ; ʊʚʭ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʭʦʜʽ ʫ ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ; pk ï ʪʠʩʢ ʫ ʢʘʤʝʨ ̔ʟʛʦʨʷʥʥʷ; 

ʊʨʦʟ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ  
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ʈʠʩ. 3.9. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 
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ɿ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʚʠʢʦʥʘʥʥʷ ʦʩʝʨʝʜʥʝʥʥʷ ʟʥʘʯʝʥʴ 

ʚʠʜʥʦ, ʱʦ ʜʚʠʛʫʥ ʚʠʡʰʦʚ ʥʘ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʥʘ ʜʝʩʷʪʽʡ ʩʝʢʫʥʜʽ ʧʽʩʣʷ ʧʦʜʘʯʽ 

ʢʦʤʘʥʜʠ çʇʫʩʢè. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʠʭʦʜʽ ʟ 

ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʩʢʣʘʜʘʣʦ 51,6ʦ ʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʽ ʚ ʪʨʘʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ ʩʢʣʘʜʘʣʘ   12,6ʦ ʉ. ʆʪʞʝ, ʧʽʜʽʛʨʽʚ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʪʨʘʢʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʩʢʣʘʚ 39 ʦ ʉ. ɿ ʛʨʘʬʽʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘ ʨʠʩ. 3,7, ʚʠʜʥʦ, ʱʦ 

ʟʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʘʢʪʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʣʘ ʩʢʣʘʩʪʠ 50 ʦ ʉ. ʆʪʞʝ, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʢʠ ʜʦ 

ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʪʦʯʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʫ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʣʘʩʷ. ʗʢʱʦ ʥʘ ʤʦʤʝʥʪ ʚʦʛʥʝʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʪʷʛʦ ʁ 2500 ʅ ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʩʢʣʘʜʘʣʘ 4ʦ ʉ, ʪʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʢʠ  

ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʩʢʣʘʜʘʣʘ 1,6 ʦ 

ʉ. ʆʪʞʝ, ʚʝʣʠʯʠʥʘ ʧʦʭʠʙʢʠ ʩʢʣʘʣʘ 4% ʚʽʜ ʨʦʟʨʘʭʫʥʢʫ, ʦʪʞʝ ʪʦʯʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʨʘʱʠʣʘʩʷ ʫ 6,5 ʨʘʟʽʚ.   

 

ɺʠʩʥʦʚʢʠ ʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ 

ʦʪʨʠʤʘʥʦ ʜʦʩʣʽʜʥʠʡ ʝʢʟʝʤʧʣʷʨ ʧʨʘʮʝʟʜʘʪʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʂɿ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʪʷʛʦʶ 2500 ʅ ʽ ʪʠʩʢʦʤ 12 õ 14 ʢʛʩ/ʩʤ2. ɺʩʪʘʥʦʚʣʝʥʦ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʢ̒ʪʫʚʘʥʥʽ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʢʘʤʝʨ: 

1. ɼʣʷ ʂɿ ʜʚʠʛʫʥʽʚ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʪʷʛ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʻ ʜʦʮʽʣʴʥʠʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ 

ʚʝʣʠʯʠʥʫ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʘ ʜʦ ʦʭʦʣʦʜʞʫʚʘʥʦʾ ʧʣʦʱʽ. 

2. ʋ ʜʚʠʛʫʥʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ, ʂɿ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʟ ʤʘʪʝʨʽʘʣʽʚ ʟ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ: ʥʝʨʞʘʚʽʶʯʦʾ ʘʙʦ ʞʘʨʦʤʽʮʥʦʾ ʩʪʘʣʽ. 
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3. ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ, ʤʦʞʥʘ ʦʙʽʡʪʠʩʷ 

ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʚʩ̔ʥʦʛʦ ʽ ʥʘʚʽʪʴ ʟʘʛʦʨʦʜʞʫʚʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʦ 

ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʂɿ ʜʚʠʛʫʥʽʚ. 

4. ʋ ʜʚʠʛʫʥʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ, ʤʦʞʥʘ ʦʙʽʡʪʠʩʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʣʘʜʠʰʽʚ ʟ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʧʽʜʚʠʱʝʥʦ ʁʪʝʧʣʦʧʨʦʚʽʜʥʩ̔ʪʁ ʚ ʦʙʣʘʩʪʽ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʪʘʢ ʩʘʤʦ 

ʩʧʨʦʱʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʤʝʨʠ. 

5. ʅʝʜʦʩʪʘʪʥʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ, ʱʦ, ʚʪʽʤ, ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʪʦʥʘʮʽʾ. 

6. ʊʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʩʣʽʜ ʧʨʦʢ̒ʪʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʥʢʠ ʟ ʙʦʢʫ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʪʝʤʧʝʨʘʪʫʨʫ ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʨʠ 

ʧʦʪʦʯʥʦʤʫ ʪʠʩʢʫ ʫ ʪʨʘʢʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. 

7. ʈʦʙʦʪʘ ʂɿ ʙʫʜʝ ʩʪʽʡʢʦʶ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʥʘ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʯʘʩʪʠʥʽ, ʚʠʱʝ 5 ʤ/ʩ. 

ʊʘʢʦʞ ʙʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ 

ʫʪʦʯʥʝʥʦ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʚʜʦʩʢʦʥʘʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ 

ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʙʫʣʦ ʩʧʨʦʢ̒ʪʦʚʘʥʦ ʨʘʢʝʪʥʠʡ ʜʚʠʛʫʥ ʪʷʛʦʶ 30 ʢʅ. ɺʦʛʥʝʚʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 30 ʢʅ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

8. ɺʜʦʩʢʦʥʘʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʜʘʻ ʩʫʪʪʻʚʦ ʪʦʯʥʽʰʽ 

ʨʝʟʫʣʴʪʘʪʠ. ʈʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʩʢʣʘʜʘʻ ʚʝʣʠʯʠʥʫ ʧʦʭʠʙʢʠ ʜʘʪʯʠʢʽʚ ʟʘʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ. ʆʪʞʝ, 

ʧʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʥʝ ʤʘʻ ʩʝʥʩʫ. 

9. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʽʡʥʦ 

ʧʨʦ̒ʢʪʫʚʘʪʠ ʢʘʤʝʨʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʨʽ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï

ʢʝʨʦʩʠʥ, ʙʫʜʴ-ʷʢʠʭ ʛʘʙʘʨʠʪʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [III ]. 
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ʈʆɿɼɯʃ 4 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ ʈɽɻʋʃʖɺɸʅʅʗ ʈɸʂɽʊʅʆɻʆ 

ɼɺʀɻʋʅɸ ɿɸʄʂʅɽʅʆɻʆ ʎʀʂʃʋ, ʑʆ ɺʀʂʆʈʀʉʊʆɺʋɭ ʇɽʈɽʂʀʉ 

ɺʆɼʅʖ ɺ ʗʂʆʉʊɯ ʆʉʅʆɺʅʆɻʆ ʆʂʀʉʃʖɺɸʏɸ 

 

 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʚʦʭ ʩʭʝʤ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ: ʟ ʧʦʚʥʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʟʘ  ʜʚʦʤʘ ʩʭʝʤʘʤʠ 

ʪʘ ʚʠʢʦʥʘʥʦ ʾʭ ʧʦʨʽʚʥʷʥʥʷ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 4.1 ʦʧʠʩʘʥʦ ʟʘʛʘʣʴʥʫ ʤʝʪʦʜʠʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ 

ʢʣʘʩʠʯʥʦʾ ʩʭʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ 

ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʯʘʩʪʢʦʚʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʘ 

ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʢʣʘʩʠʯʥʦʾ ʪʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʩʭʝʤ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ.  

  

4.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ 

ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ 

 

ʈʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʜʚʠʛʫʥʘ ʤʘʻ ʨʷʜ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʢʣʘʩʠʯʥʠʭ 

ʜʚʠʛʫʥʽʚ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʨʽʜʢʠʡ ʢʠʩʝʥʴ ï 

ʢʝʨʦʩʠʥ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʚʠʛʫʥʘ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʣʠʚʘ, ʱʦ  ̒ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʧʨʦ̒ʢʪʫʚʘʥʥʷ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ [66].  
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ʇʝʨʰʦʶ ʟʥʘʯʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʮʽʻʾ ʩʭʝʤʠ ʻ ʯʘʩʪʢʦʚʘ ʚʠʪʨʘʪʘ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ʋ ʢʣʘʩʠʯʥʠʭ ʜʚʠʛʫʥʘʭ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʠʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʥʽʩʪʶ ʛʘʟʠʬʽʢʫʻʪʴʩʷ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ ʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʪʫʨʙʽʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʛʘʟ ʧʦʜʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ 

ʟʛʦʨʷʥʥʷ, ʜʝ ʜʦʧʘʣʶʻʪʴʩʷ ʜʦ ʧʦʚʥʦʛʦ ʦʢʠʩʣʝʥʥʷ [67]. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ 

ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʩʪʝʭʽʦʤʝʪʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ ʜʣʷ ʧʘʨʠ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ ʜʦʨʽʚʥʶʻ 8, ʪʦʤʫ ʧʨʠ ʧʦʚʥʽʡ ʚʠʪʨʘʪʽ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʪʫʨʙʽʥʫ ʾ ʾ ʜʽʘʤʝʪʨ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ 

ʪʫʨʙʽʥʽ ʙʫʜʝ ʩʫʪʪʻʚʦ ʟʥʠʞʫʚʘʪʠʩʷ [68]. ʎʝ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʟ ʬʦʨʤʫʣʠ (4.1) [69]: 

 

ά̓ ̓ ̅̓

̄̄

̈̓

̅̓

̈̓

̅̓
ȟ      (4.1) 

ʜʝ    Ὂ̓ ï ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʫʨʙʽʥʠ; 

 ‘ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ; 

 ὴ̅  ̄ï ʪʠʩʢ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ; 

 ὴ̈  ̓ï ʪʠʩʢ ʟʘ ʪʫʨʙʽʥʦʶ; 

 ὙὝ̄̄ ï ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʛʘʟʫ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ; 

 Ὧ ï ʧʦʢʘʟʥʠʢ ʧʨʦʮʝʩʫ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ. 

ɿ ʬʦʨʤʫʣʠ (4.1) ʚʠʥʝʩʝʤʦ ʧʣʦʱʫ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʫʨʙʽʥʠ [70]: 

 Ὂ̓ ̓ ̄̄

̅̓
̈̓

̅̓

̈̓

̅̓

 Ȣ     (4.2) 

ɿ ʬʦʨʤʫʣʠ 4.2 ʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ̔ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʫʨʙʽʥʠ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʛʘʟʫ ʥʘ ʪʫʨʙʽʥʫ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʣʦʧʘʪʦʢ ʪʫʨʙʽʥʠ. ʊʘʢʦʞ ʟ̔ ʬʦʨʤʫʣʠ 

ʚʠʜʥʦ, ʱʦ ʥʘ ʧʣʦʱʫ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʧʣʠʚʘʻ ʚʽʜʥʦʰʝʥʥʷ ̈̓

̅̄
. ʎʝ 

ʚʽʜʥʦʰʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, 

ʟʛʽʜʥʦ ʟ ̫ʢʠʤ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʽʚ ʜʦʨʽʚʥʶʻ ʧʦʪʫʞʥʦʩʪʽ ʪʫʨʙʽʥʠ. 
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ὔ̎Ȣ̐Ȣ ὔ̎Ȣ̏ ὔȟ     (4.3) 

 

ʜʝ ὔ̎Ȣ̐Ȣ ʪʘ ὔ̎Ȣ̏ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʽʚ ʧʘʣʴʥʦʛʦ ʪʘ ʦʢʠʩʣʶʚʘʯʘ ʚʽʜʧʦʚʽʜʥʦ. ɺ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [69]: 

ὔ ̃̉Ȣ̖ ̃Ȣ̖

̎
ȟ     (4.4) 

ʜʝ ὴ̃ ̉ ̖ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ; 

      ὴ̃  ̖ï ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩ;  

      ά ï ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʢʦʤʧʦʥʝʥʪʘ ʯʝʨʝʟ ʥʘʩʦʩ; 

      –̎ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʥʘʩʦʩʘ; 

      ” ï ʱʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʥʘʩʦʩ; 

      ὔ ï ʧʦʪʫʞʥʽʩʪʴ ʪʫʨʙʽʥʠ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʪʫʞʥʽʩʪʴ ʪʫʨʙʽʥʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ [69]:  

ὔ – ά̓ ὙὝρ ̈̓

̅̓
Ȣ   (4.5) 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʨʽʚʥʷʥʥʷ, ʢʽʥʮʝʚʘ ʬʦʨʤʫʣʘ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʽ 

ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʟʘʧʠʰʝʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 

 

̃̉ ̖̎Ȣ̐Ȣ ̃Ȣ̖̎Ȣ̐Ȣ ̐

Ȣ̎̐Ȣ ̐

̃̉ ̖̎Ȣ̏Ȣ ̃Ȣ̖̎ȢȢ ̏

Ȣ̎̏Ȣ ̏
 – ά̓ ὙὝρ ̈̓

̅̓
Ȣ  (4.6) 

 

ʋ ʨʘʢʝʪʥʦʤʫ ʜʚʠʛʫʥʽ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 4.2, ʪʠʩʢ ʥʘ 

ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʩʫʤʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʪʘ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʫ ʤʘʛʽʩʪʨʘʣʽ ʧʘʣʴʥʦʛʦ:  

ὴ̃ ̉ ̖̎Ȣ̐Ȣ ὴ̋ ῳὴ̍Ȣ̐Ȣ     (4.7) 

ʊʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʠʩʢʫ ʧʨʦʜʫʢʪʽʚ 

ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʛʘʟʦʚʦʛʦ ʪʨʘʢʪʫ, ʧʝʨʝʧʘʜʫ 

ʪʠʩʢʫ ʥʘ ʪʫʨʙʽʥʽ ̈̓

̅̓
 ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʧʦ ʤʘʛʽʩʪʨʘʣʽ ʦʢʠʩʣʶʚʘʯʘ. ʆʪʞʝ, 

ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
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ὴ̃ ̉ ̖̎Ȣ̏Ȣ ὴ̋ ῳὴ̄Ȣ̍Ȣ
̈̓

̅̓
ῳὴ̍Ȣ̏Ȣ   (4.8) 

 ʈʦʟʚôʷʟʫʶʯʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʚʥʷʥʴ 4.2,  4.6, 4.7 ̔ 4.8 

ʪʘ ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʥʝʚʽʜʦʤʽ ὴ̃ ̉ ̖̎Ȣ̏Ȣ;  ὴ̃ ̉ ̖̎Ȣ̐Ȣ; 
̈̓

̅̓
 ʪʘ Ὂ̓, ʧʦʙʫʜʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ 

Ὂ̓ ʪʘ  ̈̓

̅̓
 ʚʽʜ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʪʫʨʙʽʥʫ ά̓, ʥʘʷʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʪʫʨʙʽʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. 

 

ʈʠʩ. 4.1. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ╕◄ ̨̃̅ ʪʘ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʪʫʨʙʽʥʽ 

Ⱬ◄ ̨̃̅ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʪʫʨʙʽʥʫ □◄ ̨̃̅: Ὂ ̃ ̨̅ ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ 

ʚʝʣʠʯʠʥʠ ʧʣʦʱʽ ʪʫʨʙʽʥʠ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʧʣʦʱʽ ʪʫʨʙʽʥʠ, “ ̃ ̨̅

̅̓

̈̓

̅̓

̈̓

, ʜʝ 
̅̓

̈̓
 ï ʧʦʪʦʯʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʪʠʩʢʽʚ ʜʦ ʪʫʨʙʽʥʠ ʪʘ ʧʽʩʣʷ ʪʫʨʙʽʥʠ, ʘ 
̅̓

̈̓
ï ʥʦʤʽʥʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʠʩʢʽʚ ʜʦ 

ʪʫʨʙʽʥʠ ʪʘ ʧʽʩʣʷ ʪʫʨʙʽʥʠ, ά  ̃ ̨̅
 ̨̃̅

 ̨̃̅
,  ʜʝ ά  ̃ ̨ ̅ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ 

ʪʫʨʙʽʥʫ, ά  ̃ ̨  ̅ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʥʘ ʪʫʨʙʽʥʫ   
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ɿ ʨʠʩ. 4.1 ʚʠʜʥʦ, ʱʦ ʟʘ ʫʤʦʚʠ, ʱʦ ʥʘʷʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʣʠʘhʻʪʴʩʷ 

ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʪʫʨʙʽʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ “ 
̅̓

̈̓
 ʥʘ ʪʫʨʙʽʥʽ ʪʘ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʪʫʨʙʽʥʠ.  

 

4.1.1. ʆʧʠʩ ʩʭʝʤʠ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʚʩʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʨʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʠʯʥʦʾ ʩʭʝʤʠ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʜʣʷ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ.  

ʅʘ ʨʠʩ. 4.2 ʟʦʙʨʘʞʝʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ,  ʜʝ ʚʝʩʴ 

ʦʢʠʩʣʶʚʘʯ ʧʦʜʘʻʪʴʩʷ ʜʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʪʘ ʥʘ ʪʫʨʙʽʥʫ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʧʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʦʜʘʶʪʴʩʷ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʜʦʧʘʣʶʚʘʥʥʷ ʰʣʷʭʦʤ ʽʥʞʝʢʮʽʾ ʢʝʨʦʩʠʥʫ.   

ɿ ʨʠʩ. 4.2 ʚʠʜʥʦ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘ 

ʨʝʞʠʤʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʣʠʰʝ ʰʣʷʭʦʤ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ 

ʪʽʣʘ ʥʘ ʪʫʨʙʽʥʫ, ʪʦʙʪʦ ʟʙʽʣʴʰʫʶʯʠ ʘʙʦ ʟʤʝʥʰʫʶʯʠ ʚʝʣʠʯʠʥʫ ʥʘʷʚʥʦʾ ʨʦʙʦʪʠ 

ʥʘ ʪʫʨʙʽʥʽ. 
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ʈʠʩ. 4.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʧʦʚʥʦʶ 

ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ [41] 

 

4.1.2. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʧʨʠʚʽʜ 

ʪʫʨʙʽʥʠ 

 

ɼʣʷ ʜʚʠʛʫʥʘ, ʩʭʝʤʘ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4.2, ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ [70; 71; 

72], ʱʦ ʦʧʠʩʫʻ ʤʦʜʝʣʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ 

ʪʘʢʦʛʦ:  

1. ʈʽʚʥʷʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ [73]: 

ὴ
̄
ά ά̄ ȟ      (4.9) 

ʜʝ ὴ  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ; 

ὴ  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ; 
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 ά  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ;  

ά̄  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

 ά  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

 ά̄  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ. 

2. ʈʽʚʥʷʥʥʷ ʥʘʩʦʩʫ ʦʢʠʩʣʶʚʘʯʘ [73]: 

ὴ̃ ̉ ̖̎̏ ὴ̃  ̖̎ ̏ ˍ̎ ̏ὲ ”̏ ὄ̎ ̏ὲ ά̏ ˞̎ ̏
̏

̏
ȟ  (4.10) 

ʜʝ ὴ̃ ̉ ̖̎  ̏ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

 ὴ̃  ̖̎  ̏ï ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩ ʦʢʠʩʣʶʚʘʯʘ; 

 ̱ ̎  ̏ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʩʦʩʘ, ʱʦ ʟʚôʷʟʫʻ ʥʘʧʽʨ ʥʘʩʦʩʘ ʪʘ ʡʦʛʦ ʛʝʦʤʝʪʨʠʯʥʽ 

ʨʦʟʤʽʨʠ. ˍ̎ ̏ Ὠ̈ ̏̃ Ὠ̃ ̎̔ȟ̓  

 ʜʝ Ὠ̈ ̏̃ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ, Ὠ̃ ̎̔̓ ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 

ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ; 

 ὲ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ; 

 ”̏ ï ʱʽʣʴʥʽʩʪʴ ʦʢʠʩʣʶʚʘʯʘ; 

 ὄ̎  ̏ï ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʥʘ ʥʘʧʽʨ ʥʘʩʦʩʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʡʦʛʦ 

ʧʨʦʪʦʯʥʠʭ ʯʘʩʪʠʥ; 

 ˞ ̎  ̏ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʥʘʧʽʨ ʥʘʩʦʩʘ. 

˞̎ ̏
̖̃̉ ̖̃

,  

ʜʝ Ὂ̃̉ ̖ï ʧʣʦʱʘ ʚʠʭʦʜʫ ʟ ʥʘʩʦʩʫ;  

Ὂ̃  ̖ï ʧʣʦʱʘ ʚʭʦʜʫ ʚ ʥʘʩʦʩ.  

3. ʈʽʚʥʷʥʥʷ ʛʘʟʦʚʦʾ ʤʘʛʽʩʪʨʘʣʽ [73]: 

ὴ̈ ̓ ὴ ςὥὙὝ̈ ά̓ ȟ     (4.11) 

ʜʝ ὴ̈  ̓ï ʪʠʩʢ ʛʘʟʫ ʟʘ ʪʫʨʙʽʥʦʶ; 

 Ὑ ï ʛʘʟʦʚʘ ʧʦʩʪʽʡʥʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ; 

 Ὕ̈  ̓ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʟʘ ʪʫʨʙʽʥʦʶ; 

 ὥ ï ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ: 
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ὥ ̈ ̓̎Ȣ  ̎Ȣ

̈̓ ̎

ȟ     (4.12) 

ʜʝ ὴ̈  ̓̎Ȣ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʛʘʟʽʚ ʟʘ ʪʫʨʙʽʥʦʶ.   

4. ʈʽʚʥʷʥʥʷ, ʱʦ ʟʚôʷʟʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ, ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ 

ʪʫʨʙʽʥʦʶ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʫʨʙʽʥʠ [73]: 

Ὕ̈̓ Ὕ̅̓ ρ ρ ̈̓

̅̓
–ȟ    (4.13) 

ɼʝ Ὕ̈  ̓ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʪʫʨʙʽʥʦʶ; 

 Ὕ̅  ̓ ï ʪʝʤʧʝʨʘʪʫʨʘ ʜʦ ʪʫʨʙʽʥʠ, ʱʦ ʬʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ ʪʝʤʧʝʨʘʪʫʨʽ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ. 

5. ʈʽʚʥʷʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʚ ʜʦʟʚʫʢʦʚʦʤʫ ʧʦʪʦʮʽ, ʱʦ ʟʚôʷʟʫʻ ʧʣʦʱʫ 

ʪʫʨʙʽʥʠ, ʤʘʩʦʚʫ ʚʠʪʨʘʪʫ ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʪʠʩʢʠ ʟʘ ʪʫʨʙʽʥʦʶ ʪʘ ʧʽʩʣʷ ʪʫʨʙʽʥʠ 

[74]: 

ά ̓ ̅̓

̄̓

̈̓

̅̓

̈̓

̅̓
ȟ   (4.14) 

ʜʝ    Ὂ̓ ï ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʫʨʙʽʥʠ; 

 ‘ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ; 

 ὴ̅  ̓ï ʪʠʩʢ ʜʦ ʪʫʨʙʽʥʠ; 

 ὴ̈  ̓ï ʪʠʩʢ ʟʘ ʪʫʨʙʽʥʦʶ; 

 ὙὝ̄̓ ï ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʛʘʟʫ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ; 

 Ὧ ï ʧʦʢʘʟʥʠʢ ʧʨʦʮʝʩʫ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ. 

6. ʈʽʚʥʷʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʦʢʠʩʣʶʚʘʯʘ: 

ὴ̃ ̉Ȣ̖̏ ὴ̅ ̓
̈Ȣ̅̎̏  ̅ ̓̎

̏̎
ά̏ Ȣ̅̃ Ȣ̎

̏̎
ά̏ Ȣ̅̐ Ȣ̑

̏̎
ά̏

̃̉ ̖̎ ̏̎   ̅ Ȣ̅̎̏

̏̎
ά̏ ȟ (4.15) 

ʜʝ ὴ̐ ̅̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʦʢʠʩʣʶʚʘʯʘ ʟʘ ʜʨʦʩʝʣʝʤ;  

  ὴ̅ ̓̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʜʦ ʪʫʨʙʽʥʠ; 

 ά̏  ̎ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

 ῳὴ̅Ȣ̃ Ȣ̎ ï ʚʝʣʠʯʠʥʘ ʚʥʫʪʨʽʰʥʽʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʜʨʦʩʝʣʷ; 

 ῳὴ̅Ȣ̐ Ȣ̑ ï ʚʝʣʠʯʠʥʘ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ; 
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 ὴ̃ ̉ ̖̎ ̏̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

  ὴ̅ Ȣ̅̎̏  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʜʦ ʜʨʦʩʝʣʷ ʦʢʠʩʣʶʚʘʯʘ. 

7. ʈʽʚʥʷʥʥʷ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ: 

ὴ̃ ̉ ̖̎̐ ὴ̃  ̖̎ ̐ ˍ̎ ̐ὲ ”̐ ὄ̎ ̐ὲ ά̐ ˞̎ ̐
̐

̐
ȟ  (4.16) 

ʜʝ ὴ̃ ̉ ̖̎  ̐ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ; 

 ὴ̃  ̖̎  ̐ï ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ; 

 ”̐ ï ʱʽʣʴʥʽʩʪʴ ʧʘʣʴʥʦʛʦ; 

 ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʯʝʨʝʟ ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ. 

8. ʈʽʚʥʷʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʧʘʣʴʥʦʛʦ: 

ὴ̃ ̉Ȣ̖̐ ὴ
̈ ̅̐̎ ̎

̐̎
ά̐ ̅Ȣ̐̃ Ȣ̎

̐̎
ά̐

Ȣ̐̐ Ȣ̑

̐̎
ά̐

̃̉ ̖̎ ̐̎ ̅ ̅̐̎

̐̎
ά̐ ȟ (4.17)

 ʜʝ ὴ̈  ̅̐̎
 ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʟʘ ʜʨʦʩʝʣʝʤ ʧʘʣʴʥʦʛʦ;  

 ά̐  ̎ï  ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʯʝʨʝʟ ʥʘʩʦʩ; 

 ῳὴ̅̐Ȣ̃ Ȣ̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʦʨʫ ʜʨʦʩʝʣʷ ʧʘʣʴʥʦʛʦ; 

 ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʯʝʨʝʟ ʥʘʩʦʩ; 

 ῳὴ̐Ȣ̐ Ȣ̑ ï ʧʨʠʚʝʜʝʥʘ ʚʝʣʠʯʠʥʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ ʧʘʣʴʥʦʛʦ; 

 ὴ̃ ̉ ̖̎ ̐̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʫ ʧʘʣʴʥʦʛʦ; 

 ὴ̅  ̅̎̐  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʜʦ ʜʨʦʩʝʣʷ ʧʘʣʴʥʦʛʦ. 

9. ʈʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ [69]: 

–̓ά̏ ὒ́ ̅ ὥ̎ ὲ̏” ὦ̎ ὲ̏ά ὥ̎ ὲ̐”̐ ὦ̎ ὲ̐ά̐ ȟ   (4.18) 

ʜʝ –̓ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʫʨʙʽʥʠ; 

 ὒ́  ̅ï ʘʜʽʘʙʘʪʠʯʥʘ ʨʦʙʦʪʘ ʪʫʨʙʽʥʠ; 

 ὥ̎ ;̏ ὦ̎ ;̏ ὥ̎ ;̐ ὦ̎  ̐ ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʽʚ 

ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʧʘʣʴʥʦʛʦ ʟ ʚʝʣʠʯʠʥʦʶ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ ʪʘ ʤʘʩʦʚʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʯʝʨʝʟ ʥʠʭ.  

10.  ʈʽʚʥʷʥʥʷ, ʱʦ ʟʚôʷʟʫʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʘ ʚʽʜʥʦʰʝʥʥʷ 

ʦʢʨʫʞʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦ ʘʜʽʘʙʘʪʠʯʥʦʾ [69]: 

–̓ ˍ
́̅

ˏ
́̅
ȟ       (4.19) 
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ʜʝ ό ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʢʨʫʞʥʦ ʾ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ ό
̒̑

; 

 ὅ́  ̅ï ʘʜʽʘʙʘʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

                      ὅ́ ̅ ὙὝ̄̄ ρ
̈̓

̅̓
;    (4.20)   

  ʋ ʮʽʡ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ ʥʝʚʽʜʦʤʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʻ ʪʘʢʽ: 

¶  ὴ̃ ̉Ȣ̖̏  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

¶  ὴ̃ ̉Ȣ̖̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʫ ʧʘʣʴʥʦʛʦ; 

¶ ά  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

¶ ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

¶ ὲ ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʫ; 

¶ ὴ  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ; 

¶ ὴ̈  ̓ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʟʘ ʪʫʨʙʽʥʦʶ; 

¶ ὴ̅  ̓ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʜʦ ʪʫʨʙʽʥʠ; 

¶ –̓  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʫʨʙʽʥʠ; 

¶  Ὕ̈  ̓ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʽʚ ʟʘ ʪʫʨʙʽʥʦʶ. 

ʆʪʞʝ, ʤʠ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʟ ʜʝʩʷʪʠ ʦʩʥʦʚʥʠʭ ʨʽʚʥʷʥʴ ʽ ʜʝʩʷʪʠ ʥʝʚʽʜʦʤʠʭ.  

ɺʠʢʦʥʘʻʤʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ 

ʟʘ ʩʭʝʤʦʶ, ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩ. 4.2. ɺʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ, ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2 ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ. ʅʘ ʨʠʩ. 4.3 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ 

ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ 

ʜʦ ʾʭ ʥʦʤʽʥʘʣʴʥʠʭ ʚʝʣʠʯʠʥ.  

ɿ ʘʥʘʣʽʟʫ ʛʨʘʬʽʢʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 4.3, ʚʠʜʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʤʝʞʘʭ Ñ 20 %, ʚʝʣʠʯʠʥʘ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘ-ʚʣʽʯʥʠʭ 
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ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ 100 ʙʘʨ. ʇʨʠ ʮʴʦʤʫ  ʧʽʜ ʯʘʩ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʚʠʛʫʥʘ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ 

ʜʽʘʧʘʟʦʥʽ Ñ 22 %. ʎʝʡ ʬʘʢʪ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦʛʦ 

ʩʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ ʪʘ ʟʙʽʣʴʰʫʻ ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʧʘʟʦʥ ʥʘʷʚʥʠʭ ʧʨʠʚʝʜʝʥʠʭ ʚʪʨʘʪ 

ʥʘ ʜʨʦʩʝʣʽ 1.      

 

 

ʈʠʩ. 4.3. ɿʘʣʝʞʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʚʽʜ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2:  ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ;  ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ;  ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ 

ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ     

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʚʧʣʠʚ ʜʨʦʩʝʣʷ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʧʦʨʦʞʥʝʥʥʷ 

ʙʘʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʟʤʦʜʝʣʶʻʤʦ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʨʝʞʠʤʘʭ              

Ñ20 % ʧʦ ʪʷʟʽ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʷʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʥʝʩʝʥʦ ʜʦ ʪʘʙʣ. 4.1. 
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ʊʘʙʣʠʮʷ 4.1. 

 ɸʥʘʣʽʟ ʢʨʘʡʥʽʭ ʪʦʯʦʢ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ 

pki/pkn  kmi/kmn  ȹp 1 ȹp 2 

1,2 0,85 0 0 

0,8 0,85 81,5 127 

1,2 1,2 56 22 

0,8 1,2 229 155 

 

ɿ ʪʘʙʣ. 4.1 ʚʠʜʥʦ, ʱʦ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ 2 ʫ ʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ 1. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

Ñ15 %, ʚʝʣʠʯʠʥʘ ʥʘʷʚʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 1 ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ 

229 ʙʘʨ. ʇʨʠ ʮʴʦʤʫ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʷʛʠ ʜʚʠʛʫʥʘ ʚ ʜʽʘʧʘʟʦʥʽ         

Ñ 20 % ʥʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʚʝʣʠʯʠʥʘ ʥʘʷʚʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʜʦ 155 ʙʘʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 100 ʙʘʨʘʤʠ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ km. ʊʘʢʝ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʥʝʦʙʭʽʜʥʠʭ ʥʘʷʚʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʷʭ 1 ʠ 2 ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʦʨʫ ʥʘʩʦʩʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʘʤʠ. ʎʽ ʬʘʢʪʦʨʠ ʨʦʙʣʷʪʴ ʪʘʢʫ ʩʭʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ 

ʥʝʝʬʝʢʪʠʚʥʦʶ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʰʫʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ. 

 

4.2. ʆʧʠʩ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʩʭʝʤʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ 

ʜʦʧʘʣʶʚʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ  

 

ɿ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʘʨʘʛʨʘʬʘ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʦʚʥʽʡ ʤʘʩʦʚʽʡ ʚʠʪʨʘʪʽ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʜʚʠʛʫʥ ʙʫʜʝ ʤʘʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ: 

-  ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ ʪʘ ʤʘʩʘ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʪʘ ʩʦʧʣʦʚʦʛʦ ʘʧʘʨʘʪʘ ʪʫʨʙʽʥʠ; 

-  ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ ʪʘ ʤʘʩʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ; 

- ʫʩʢʣʘʜʥʝʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʩʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ; 
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-  ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʥʘʷʚʥʠʭ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʥʘ ʜʨʦʩʝʣʽ; 

- ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʜʨʦʩʝʣʷ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʩʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ ʥʘ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɺʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ ʨʦʟʛʣʷʥʫʪʦʾ ʩʭʝʤʠ ʤʦʞʥʘ ʥʽʚʝʣʶʚʘʪʠ ʰʣʷʭʦʤ 

ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʪʫʨʙʽʥʫ. ʎʝʡ ʬʘʢʪ ʥʘʰʪʦʚʭʫʻ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʩʭʝʤʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ ʤʘʩʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʪʫʨʙʽʥʫ. ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʩʭʝʤʫ ʜʚʠʛʫʥʘ, ʷʢʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4.2, ʙʫʣʦ ʘʚʪʦʨʦʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʜʚʠʛʫʥʘ ʟ 

ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ʅʘ ʨʠʩ. 4.4 ʟʦʙʨʘʞʝʥʦ 

ʨʦʟʨʦʙʣʝʥʫ ʘʚʪʦʨʦʤ ʩʭʝʤʫ ʜʚʠʛʫʥʘ, ʜʝ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʦʜʘʻʪʴʩʷ ʥʘ ʪʫʨʙʽʥʫ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ʧʨʷʤʦ ʧʦʜʘʻʪʴʩʷ ʜʦ 

ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʪʨʴʦʤʘ ʜʨʦʩʝʣʷʤʠ. ɼʨʦʩʝʣʴ 1 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʜʨʦʩʝʣʴ 2 ʪʘ ʜʨʦʩʝʣʴ 3 ï ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

 

ʈʠʩ. 4.4. ʉʭʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ 
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ɿʽ ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʥʘ ʜʨʦʩʝʣʽ 2, 

ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʪʫʨʙʽʥʫ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʴ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʷʛʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, ̔  ʥʘʚʧʘʢʠ, ʟʤʝʥʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ 

ʥʘ ʜʨʦʩʝʣʽ 2 ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʱʦ 

ʩʧʨʠʯʠʥʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʪʷʛʠ ʜʚʠʛʫʥʘ. ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥ ̫ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʦʧʦʨʫ ʥʘ ʜʨʦʩʝʣʽ 3 ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʷʛʠ ʜʚʠʛʫʥʘ, ʘ ʟʤʝʥʰʝʥʥʷ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʥʘ ʜʨʦʩʝʣʽ 3 ï ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʷʛʠ ʜʚʠʛʫʥʘ.   

 

4.2.1. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ 

 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫ ʩʭʝʤʽ ʟôʷʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ ʛʽʜʨʘʚʣʽʯʥʘ ʤʘʛʽʩʪʨʘʣʴ, 

ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ, ʱʦ ʙʫʣʘ ʦʧʠʩʘʥʘ ʚ ʧʘʨʘʛʨʘʬʽ 4.1.2, ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʪʘ ʨʽʚʥʷʥʥʷʤ ʨʝʛʫʣʶʶʯʦʛʦ 

ʝʣʝʤʝʥʪʘ. ʊʦʜʽ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʜʦʧʦʚʥʝʥʘ ʨʽʚʥʷʥʥʷʤ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʟʚôʷʟʫʻ ʚʠʭʽʜ ʥʘʩʦʩʘ 

ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʤʘʪʠʤʝ 

ʪʘʢʠʡ ʚʠʛʣʷʜ : 

     

1. ὴ
̐
ά  ̄̄ ά  ̋ ̈ ά̐  

2. ὴ̃ ̉ ̖̎̏ ὴ̃  ̖̎ ̏ ˍ̎ ̏ὲ ”̏ ὄ̎ ̏ὲ ά̏ ˞̎ ̏
̏

̏
 

3. ὴ̈ ̓ ὴ ςὥὙὝ̈ ά̓  ̄̄ 

4. Ὕ̈̓ Ὕ̅̓ ρ ρ ̈̓

̅̓
–  
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5. ά  ̄̄
̓ ̅̓

̄̓

̈̓

̅̓

̈̓

̅̓
 

6. ὴ̃ ̉Ȣ̖̏ ὴ̅ ̓
̈Ȣ̅̎̏  ̅ ̓̎

 ̏̄ ̄̎
ά̏  ̄ ̄

Ȣ̅̃ Ȣ̎

 ̏̄ ̄̎
ά̏  ̄̄

Ȣ̅̐ Ȣ̑

 ̏̄ ̄̎

ά̏  ̄̄
̃̉ ̖̎ ̏̎   ̅ Ȣ̅̎̏

 ̏̄ ̄̎
ά̏  ̄ ̄ 

7. ὴ̃ ̉ ̖̎̐ ὴ̃  ̖̎ ̐ ˍ̎ ̐ὲ ”̐ ὄ̎ ̐ὲ ά̐ ˞̎ ̐
̐

̐
 

8. ὴ̃ ̉Ȣ̖̏ ὴ
̈ ̅̋ ̈̎ ̎

 ̋ ̈̎
ά  ̋ ̈

̅Ȣ̐̃ Ȣ̎

 ̋ ̈̎
ά  ̋ ̈

Ȣ̐̐ Ȣ̑

 ̋ ̈̎

ά  ̋̈  
̃̉ ̖̎ ̐̎ ̅ ̅̎̐

 ̋ ̈̎
ά  ̋̈   

9. ὴ̃ ̉Ȣ̖̐ ὴ
̈ ̅̎̐ ̎

̐̎

̅Ȣ̐̃ Ȣ̎

̐̎
ά̐

Ȣ̐̐ Ȣ̑

̐̎
ά̐

 
̃̉ ̖̎ ̐̎ ̅ ̅̎̐

̐̎
ά̐  

10. –̓ά̏ ὒ́ ̅ ὥ̎ ὲ̏” ὦ̎ ὲ̏ά ὥ̎ ὲ̐”̐ ὦ̎ ὲ̐ά̐  

11. –̓ ˍ
́̅

ˏ
́̅
 ȟ 

ʜʝ ά  ̋  ̈ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ (ʯʘʩʪʠʥʘ ʦʢʠʩʣʶʚʘʯʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʂɿ, ʦʤʠʥʘʁ ʯʠ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ); 

ά  ̋ ̈̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ;  

ά  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʫʤʘʨʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

ά̏  ̄  ̄ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ; 

ά̏  ̄ ̄̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ.  
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4.2.2. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ 

 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʽʣʴʢʠ ʜʨʦʩʝʣʝʤ 2, ʚʩʪʘʥʦʚʣʝʥʠʤ ʫ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ. ʆʯʝʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʥʴʦʤʫ ʧʨʠʟʚʝʜʝ ʜʦ 

ʜʨʦʩʝʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ, ʘ ʟʤʝʥʰʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʪʨʘʪ ï ʜʦ ʬʦʨʩʫʚʘʥʥʷ. 

ɺʠʢʦʥʘʻʤʦ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʚ ʜʝʢʽʣʴʢʦʭ ʪʦʯʢʘʭ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2.   

 

ʈʠʩ. 4.5. ɿʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2:  

pki/pkn ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; 

ni/nʥʦʤ ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ ʨʦʪʦʨʫ ʊʅɸ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; 

kmi/kmn ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ 
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ɿ ʨʠʩ. 4.5 ʚʠʜʥʦ, ʱʦ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -

25 ʜʦ +25 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ, ʜʽʘʧʘʟʦʥ ʧʨʠʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 

2 ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ 70 ʙʘʨ. ʇʦ ʤʽʨ̔ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 

2 ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜʭʠʣʝʥʥʷ km ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦʩʷʛʘʻ 10 %. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʜʨʦʩʝʣʝʤ 3. 

 

ʈʠʩ. 4.6. ɿʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ  ʟʘʣʝʞʥʦ ʚʽʜ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 3: 

 pki/pkn ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; 

ni/nʥʦʤ ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; 

kmi/kmn ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ 

 

ɿ ʨʠʩ. 4.6 ʚʠʜʥʦ, ʱʦ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʜʨʦʩʝʣʷ 3 ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ - 30 ʜʦ +12 % ʥʘʚʝʜʝʥʽ ʚʪʨʘʪʠ ʥʘ 

ʥʴʦʤʫ ʧʦʚʠʥʥʽ ʣʝʞʘʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2 ʜʦ 85 ʙʘʨ. ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʩʪʦʨʦʥʫ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ. 
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ʈʠʩ. 4.7. ɿʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 3 ʚʽʜ 

ʥʘʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2:  pki/pkn ï ʚʜ̔ʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ  

ʚ ʢʘʤʝʨʽ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; ni/nʥʦʤ ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ 

ʨʦʪʦʨʘ ʊʅɸ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; kmi/kmn ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ; ȹp3 ï ʧʨʠʚʝʜʝʥʽ ʛʽʜʨʘʚʣʽʯʥʽ 

ʚʪʨʘʪʠ ʥʘ ʜʨʦʩʝʣʽ 3; ȹp2 n ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2  

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʧʽʜ 

ʯʘʩ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʩʧʨʠʯʠʥʷʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 

ʩʧʦʩʦʙʫ ʨʝʛʫʣʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ ʟʘʣʠʰʘʚʩʷ ʙ ʥʝʟʤʽʥʥʠʤ. 
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ʆʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʷʭ 2 ʽ 3 ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʜʦ 

ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʚ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʪʦ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʨʠ ʟʤʽʥʽ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʟʘʣʠʰʘʣʦʩʷ ʥʝʟʤʽʥʥʠʤ. 

ʅʘ ʨʠʩ. 4.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʚʠʛʫʥʘ ʜʨʦʩʝʣʷʤʠ 2 ʽ 3, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʥʦʤʽʥʘʣʴʥʫ ʚʝʣʠʯʠʥʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʟʚʝʜʝʥʠʤʠ ʚʪʨʘʪʘʤʠ ʥʘ ʜʨʦʩʝʣʽ ʦʢʠʩʣʶʚʘʯʘ ʢʘʤʝʨʠ ʚʽʜ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ 

ʜʨʦʩʝʣʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʧʦʣʽʥʦʤʦʤ ʟʘʛʘʣʴʥʠʤ ʚʠʨʘʟʦʤ: 

ῳὴ̅ ̋̈ ́ῳὴ̅ ̄̄ ὦῳὴ̅ ̄̄ ὧῳὴ̅ ̄ ̄ ὨȢ    (4.21) 

ʜʝ ῳὴ̅ ̋  ̈ï ʟʚʝʜʝʥʽ ʚʪʨʘʪʠ ʥʘ ʜʨʦʩʝʣʽ ʢʘʤʝʨʠ; 

ῳὴ̅ ̄  ̄ï ʟʚʝʜʝʥʽ ʚʪʨʘʪʠ ʥʘ ʜʨʦʩʝʣʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ. 

ɼʣʷ ʜʚʠʛʫʥʘ ʪʷʛʦʶ 70ʢʅ, ʬʦʨʤʫʣʘ ʧʨʠʡʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

ῳὴ̅ ̋ ̈ πȟπππσψῳὴ̅ ̄ ̄ πȟπτψχῳὴ̅ ̄ ̄ ςȟυτπρῳὴ̅ ̄ ̄ ψςȟππωȢ  

ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʚʠʛʫʥʘ, ʱʦ 

ʧʨʘʮʶʻ ʟʘ ʨʦʟʛʣʷʥʫʪʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 4.3) ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ ʜʣʷ ʩʧʨʦʱʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʽʘʧʘʟʦʥʫ ʟʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʷʭ ʢʘʤʝʨʠ 

ʪʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ.  

ɿ ʨʠʩ. 4.6 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʟʤʽʥʽ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʥʘ 

ʜʨʦʩʝʣʷʭ 2 ʪʘ 3 ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʜʽʘʧʘʟʦʥʽ  ʚʽʜ +25 

% ʜʦ ï 20 % ʨʝʞʠʤʫ. ʇʨʠ ʮʴʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʜʚʠʛʫʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ. ɹʽʣʴʰ ʪʦʛʦ, ʟ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʥʘʷʚʥʠʭ 

ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 2 ʩʢʣʘʜʘʻ 48 ʙʘʨ, ʘ ʥʘ ʜʨʦʩʝʣʽ 3 ï 72 

ʙʘʨʘ, ʱʦ ʩʫʪʪʻʚʦ ʥʠʞʯʝ ʟʘ ʚʘʨʽʘʥʪ ʩʭʝʤʠ ʜʚʠʛʫʥʘ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ 

ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ.  

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʚʧʣʠʚ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ 1 ʥʘ ʨʦʙʦʪʫ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʥʘʻʤʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ ʨʽʟʥʠʭ 

ʨʝʞʠʤʘʭ ʫ ʢʨʘʡʥʴʦʤʫ ʣʽʚʦʤʫ ʪʘ ʢʨʘʡʥʴʦʤʫ ʧʨʘʚʦʤʫ ʧʦʣʦʞʝʥʥʷʭ ʜʨʦʩʝʣʷ 1. ʎʝ 
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ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʞʠʤʫ ʬʦʨʩʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʥʝ ʤʝʥʰʝ + 20 %, ʽ ʨʝʞʠʤʫ 

ʜʨʦʩʝʣʶʚʘʥʥʷ ʥʝ ʥʠʞʯʝ ï 20 %. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʠʭ 

ʩʘʤʠʭ ʫʤʦʚ, ʱʦ ʽ ʜʣʷ ʜʚʠʛʫʥʘ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʘ ʩʘʤʝ: ʚʠʪʨʠʤʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʠʞʯʝ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘ 15 % ʪʘ ʚʠʱʝ ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘ 20 %. 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 4.2, ʜʝ  

ῳὴ ï ʚʝʣʠʯʠʥʘ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 1, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʧʘʣʴʥʠʤ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ; ῳὴ ʪʘ ῳὴ ï ʚʝʣʠʯʠʥʠ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ 

ʜʨʦʩʝʣʷʭ 2 ʪʘ 3, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦ ʣʽʥʽʷʭ ʞʠʚʣʝʥʥʷ ʦʢʠʩʣʁ ʚʘʯʝʤ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʪʘ ʢʘʤʝʨʠ ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ 

ʜʚʠʛʫʥʘ.  

ɿ ʪʘʙʣ. 4.2 ʚʠʜʥʦ, ʱʦ ʩʭʝʤʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʥʝʟʘʣʝʞʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʪʘ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ.  ʎʝʡ ʬʘʢʪ 

ʦʟʥʘʯʘʻ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʦʤʫ ʨʝʞʠʤʽ ʪʷʛʠ ʧʨʘʮʶʻ ʨʘʢʝʪʥʠʡ 

ʜʚʠʛʫʥ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʪʽʣʴʢʠ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʽ 1. ʆʪʞʝ, ʤʦʞʥʘ 

ʚʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʜʨʦʩʝʣʷ 1 ʪʘ ʧʝʚʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʫ ʜʚʠʛʫʥʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʣʦʞʝʥʴ ʜʨʦʩʝʣʽʚ 2 ʽ 3. 

ɹʽʣʴʰ ʪʦʛʦ, ʩʭʝʤʘ ʜʚʠʛʫʥʘ ʟ ʯʘʩʪʢʦʚʦʶ ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ 

ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ ʦʜʥʦʯʘʩʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʧʦʨʦʞʥʝʥʥʷ ʙʘʢʽʚ ʥʘ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ɿ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 4.5, ʪʘ ʜʘʥʠʭ ʪʘʙʣ. 4.2 ʚʠʜʥʦ, ʱʦ ʦʜʥʘʢʦʚʽ ʧʦʣʦʞʝʥʥʷ 

ʜʨʦʩʝʣʽʚ 2 ʽ 3 ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʡ ʨʝʞʠʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʜʨʦʩʝʣ ̫1. ʊʘʢ, ʜʣʷ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ   ῳὴ

ς ʙʘʨʘ ʪʘ ῳὴ χχȟχτ ʙʘʨʘ ʜʣʷ ʜʨʦʩʝʣʽʚ 2 ʽ 3 ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʜʨʦʩʝʣʷ 1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 29 ʙʘʨʘʤ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 1,3 ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʛʦ (ʜʚʠʛʫʥ ʬʦʨʩʦʚʘʥʦ ʥʘ 30 %). ʇʨʠ ʪʠʭ ʩʘʤʠʭ ʚʝʣʠʯʠʥʘʭ 
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ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʷʭ 2 ʽ 3, ʘʣʝ ʧʨʠ ʚʝʣʠʯʠʥʽ ʧʨʠʚʝʜʝʥʠʭ 

ʚʪʨʘʪ ῳὴ ς ʙʘʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ 0,85 

ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 1,26 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ 

ʚʝʣʠʯʠʥʠ. ʆʪʞʝ,  ʫ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʚʝʣʠʯʠʥʽ km ʨʝʞʠʤ 

ʜʚʠʛʫʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 3 % ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ. 

 

           ʊʘʙʣʠʮʷ 4.2. 

 ɺʧʣʠʚ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ 1 ʥʘ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ. 

◕▬ ◕▬ ◕▬ 

▓□░
▓□▪

 
▬▓░
▬▓▪

 
▪░
▪▪

 

2 2 77,74 0,85 1,26 1,18 

2,1 9 62,51 0,85 1,15 1,1 

2,1 14 54,85 0,85 1,08 1,05 

2,2 19 48,8 0,85 1,01 1 

2,2 24 44 0,85 0,96 0,96 

2,2 29 40,05 0,85 0,91 0,92 

2,2 34 36,75 0,85 0,86 0,88 

2,25 39 34 0,85 0,82 0,85 

2,25 44 31,65 0,85 0,79 0,82 

2,3 49 29,6 0,85 0,75 0,8 

70,5 2 77,74 1,2 1,34 1,28 

70,5 9 62,51 1,2 1,23 1,19 

70,5 14 54,85 1,2 1,16 1,14 

70,4 19 48,8 1,2 1,1 1,09 

70,4 24 44 1,2 1,04 1,04 

70,35 29 40,05 1,2 0,99 1 

70,35 34 36,75 1,2 0,94 0,97 

70,3 39 34 1,2 0,9 0,93 

70,3 44 31,65 1,2 0,86 0,9 

70,3 49 29,6 1,2 0,83 0,88 

70 54 27,55 1,2 0,79 0,85 

 

ɼʣʷ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ῳὴ υτ ʙʘʨʘ ʪʘ            

ῳὴ ςωȟφ ʙʘʨʘ, ʪʘ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʨʦʩʝʣʷ 1, ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 0,79 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ (ʜʚʠʛʫʥ ʜʨʦʩʝʣʴʦʚʘʥʦ ʥʘ 21 %). ʇʨʠ 

ʮʴʦʤʫ ʧʨʠ ʪʠʭ ʩʘʤʠʭ ʟʥʘʯʝʥʥʷʭ ʧʨʠʚʝʜʝʥʠʭ ʚʪʨʘʪ ʥʘ ʜʨʦʩʝʣʷʭ 2 ʽ 3, ʘʣʝ ʧʨʠ 
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ʚʝʣʠʯʠʥʽ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ῳὴ ςȟσ ʙʘʨʘ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 

0,75 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ.  

ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʽ ʜʣʷ ʚʝʨʭʥʴʦʾ ʤʝʞʽ km. ʇʨʠ ʟʥʘʯʝʥʥʷʭ ῳὴ χπȟυ 

ʙʘʨʘ, ῳὴ ς ʙʘʨʘ ʪʘ ῳὴ χχȟχτ ʨʝʞʠʤ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 1,34 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ 

ʚʝʣʠʯʠʥʠ, ʘ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ῳὴ χπȟυ ʙʘʨʘ, ῳὴ υτ ʙʘʨʘ ʪʘ ῳὴ ςωȟφ ʙʘʨʘ, 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 0,83 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ.  

 

4.3. ʉʠʩʪʝʤʘ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʘ ʦʢʠʩʣʶʚʘʯʘ ʫ ʜʚʠʛʫʥʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï 

ʢʝʨʦʩʠʥ 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʛʘʟʦʙʘʣʦʥʥʽ ʩʠʩʪʝʤʠ ʥʘʜʜʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʛʝʣʽʻʚʽ ʛʘʟʦʙʘʣʦʥʥʽ ʩʠʩʪʝʤʠ ʥʘʜʜʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ ɼʋ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ: ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. ʇʨʦʪʝ ʚʦʥʠ ʙʝʟ ʟʘʭʦʣʦʜʞʫʚʘʥʥʷ ʙʘʣʦʥʽʚ ʚ ʨʽʜʢʦʤʫ ʢʠʩʥʽ 

ʤʘʶʪʴ ʟʥʘʯʥʫ ʤʘʩʫ ʪʘ ʽʩʪʦʪʥʦ  ʫʩʢʣʘʜʥʶʶʪʴ ʷʢ ʙʦʨʪʦʚʫ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʫ 

ʩʠʩʪʝʤʫ, ʪʘʢ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʘʨʪʦʚʦʾ ʧʦʟʠʮʽʾ. ʊʦʤʫ, ʜʣʷ ʧʝʨʰʠʭ ʩʪʫʧʝʥʽʚ ʈʅ 

ʟ ʥʘʩʦʩʥʦʶ ʩʠʩʪʝʤʦʶ ʧʦʩʪʘʯʘʥʥʷ ʚʦʥʠ ʥʘʚʨʷʜ ʯʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ. ɿʘʟʚʠʯʘʡ 

ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʦʚʽ ʘʙʦ ʛʝʥʝʨʘʪʦʨʥʽ ʉʅ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʪʠʩʢʫ ʚ ʙʘʢʘʭ ʪʘʢʠʭ ɼʋ ʧʨʠʚʘʙʣʠʚʦ ʙʫʣʦ ʙ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ̫ʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 

ʥʘʜʜʫʚʘʥʥʷ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: 

¶ ʟʙʽʣʴʰʫʻ ʘʚʪʦʥʦʤʥʽʩʪʴ  ʈʅ ʚʽʜ ʩʪʘʨʪʦʚʦʾ ʧʦʟʠʮʽʾ; 

¶ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ɼʋ; 

¶ ʟʤʝʥʰʫʻ ʩʫʭʫ ʤʘʩʫ ɼʋ. 

ʇʨʦʪʝ ʪʘʢʝ ʨʽʰʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʥʠʟʢʦʶ ʪʨʫʜʥʦʱʽʚ ʧʽʜ ʯʘʩ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʪʘ ʤʘʻ ʨʷʜ ʥʘʫʢʦʤʽʩʪʢʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʧʠʪʘʥʴ  ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʧʨʦʮʝʩʠ ʦʙô̒ʤʥʦʾ ʪʘ ʧʦʚʝʨʭʥʝʚʦʾ 

ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʽʚ ʥʘ çʭʦʣʦʜʥʠʭè ʛʨʘʥʠʮʷʭ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 
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ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʉʪʚʦʨʶʻʪʴʩʷ ʩʠʩʪʝʤʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʫʤʦʚʘʤʠ 

ʦʜʥʦʟʥʘʯʥʦʩʪʽ [83]. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʚʠʨʽʰʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʥʘʙʣʠʞʝʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ɽʡʣʝʨʘ ʘʙʦ ʈʫʥʛʝ-ʂʫʪʪʘ. ʂʨʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ 0,1ʩ. 

ɺ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʣʝʞʠʪʴ ʨʽʚʥʷʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʪʽʣ 

ʟʤʽʥʥʦʾ ʤʘʩʠ [84]: 

ὗ В Ὅά Ὅʫάʫ ὴὠ ȟ  (4.22) 

ʜʝ  ï ʧʦʭʽʜʥʘ ʪʠʩʢʫ ʚ ʧʦʜʫʰʮʽ ʙʘʢʘ ʟʘ ʯʘʩʦʤ;    

ά  ï  ʩʝʢʫʥʜʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʽ-ʛʦ ʛʘʟʫ ʥʘ ʥʘʜʜʫʚʘʥʥʷ; 

 ά̔  ï  ʩʝʢʫʥʜʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʛʘʟʫ ʚʠʪʽʢʘʥʥʷ ʛʘʟʫ ʟ ʙʘʢʘ; 

 Ὅ  ï  ʝʥʪʘʣʴʧʽʷ ʦʜʥʦʛʦ ʢʽʣʦʛʨʘʤʘ ʛʘʟʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʥʘʜʜʫʚʘʥʥʷ; 

 Ὅ̔  ï  ʝʥʪʘʣʴʧʽʷ ʛʘʟʫ, ʱʦ ʚʠʪʽʢʘʻ ʟ ʙʘʢ ʯʝʨʝʟ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ; 

 ὠ  ï ʧʦʪʦʯʥʠʡ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʛʘʟʫ ʚ ʙʘʢʫ; 

ὠ ï ʧʦʭʽʜʥʘ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʛʘʟʫ ʟʘ ʯʘʩʦʤ; 

ὴ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʛʘʟʫ ʚ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʛʘʟʫ ʙʘʢʘ; 

k ï ʧʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ ʛʘʟʫ ʚ ʙʘʢʫ; 

Ὧ ï ʧʦʭʽʜʥʘ ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ ʟʘ ʯʘʩʦʤ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʛʘʟʫ ʻ ʚ 

ʥʘʷʚʥʦʩʪʽ ʛʘʟʦʚʘ ʩʫʤʽʰ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʽʚ ʧʘʣʠʚʘ, ʛʘʟʫ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ 

ʥʘʜʜʫʚʘʥʥʷ, ʛʘʟʽʚ ʧʦʣʴʦʪʥʦʛʦ ʥʘʜʜʫʚʘʥʥʷ.  ʊʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʤʘʶʪʴʩʷ 

ʩʝʨʝʜʥʴʦʤʘʩʦʚʽ ʚʝʣʠʯʠʥʠ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ, ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ ʩʫʤʽʰʽ ʛʘʟʽʚ. 

ʇʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ ʩʫʤʽʰʽ ʛʘʟʽʚ ʚ ʙʘʢʫ ʚʠʟʥʘʯʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [84]: 

Ὧ ȟ    (4.23) 

ɺʝʣʠʯʠʥʘ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ ʩʫʤʽʰʽ ʛʘʟʽʚ ʫ ʙʘʢʫ [84]: 
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Ὑ ȟ     (4.24) 

ɺʝʣʠʯʠʥʘ ʧʦʭʽʜʥʦʾ ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ [84]: 

Ὧ ȟ    (4.25) 

ʜʝ Ὑ;  Ὑ ; Ὑ ï ʛʘʟʦʚʘ ʩʪʘʣʘ ʛʘʟʫ ʚ ʙʘʢʫ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʥʪʝʛʨʫʚʘʥʥʷ, 

ʛʘʟʫ ʥʘ ʥʘʜʜʫʚʘʥʥʷ ʽ ʧʘʨʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ;   

Ὧ;  Ὧ;  Ὧ ï ʧʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ ʛʘʟʫ ʚ ʙʘʢʫ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʛʘʟʫ ʥʘ ʥʘʜʜʫʚʘʥʥʷ ʽ ʧʘʨʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ;   

ά   ï  ʤʘʩʘ ʛʘʟʫ ʚ ʙʘʢʫ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʥʪʝʛʨʫʚʘʥʥʷ; 

ά ; ά  ï  ʩʝʢʫʥʜʥʠʡ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʛʘʟʫ ʥʘ ʥʘʜʜʫʚʘʥʥʷ, ʽ ʢʽʣʴʢʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʟ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʝʢʫʥʜʫ. 

ʉʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʚ ʙʘʢʫ ʚʠʟʥʘʯʠʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ ʩʪʘʥʫ 

ʂʣʘʧʝʡʨʦʥʘ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ [84]: 

ʊʛʘʟʫ ȟ      (4.26) 

 ʜʝ: ὖ ὖ ὖ   ï ʪʠʩʢ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ; 

 ὠ ὠ ὠ     ï  ʚ̔ ʣʴʥʠʡ ʦʙôʻʤ ʛʘʟʫ ʚ ʙʘʢʫ;  

 ά ά ά  ï  ʤʘʩʘ ʛʘʟʫ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ. 

ʊʝʧʣʦʦʙʤʽʥ ʤʽʞ ʛʘʟʦʚʦʶ ʧʦʜʫʰʢʦʶ ʪʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʙʘʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ:  

1. ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʽʥʢʠ ʙʘʢʘ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ [83]: 

Ὕ

ʛʘʟʫ

ʩ ᴕ

,    (4.27) 

     ʜʝ   Ὓ ï  ʧʣʦʱʘ ʩʪʽʥʢʠ ʙʘʢʘ;                   

ὨὛ ï  ʧʨʠʨʽʩʪ ʧʣʦʱʽ (ʟʘ ʨʘʭʫʥʦʢ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ);   

ὥ  ï   ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʽʜ ʩʪʽʥʢʠ ʙʘʢʘ ʜʦ ʛʘʟʫ; 

ᴕ  ï    ɦ ʽʣʴʥʽʩʪʴ ʩʪʽʥʢʠ ʙʘʢʘ; 
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ὦ  ï     ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʙʘʢʘ; 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʫʤʦʚ ʧʨʦʮʝʩʽʚ ʢʦʥʜʝʥʩʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʙʘʢʫ ʨʦʟʛʣʷʥʝʤʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʠʨʦʜʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʥʜʝʥʩʘʮʽʷ ʚʠʥʠʢʘʻ 

ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ ʊʛʘʟʫʽ ʥʠʞʯʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʩʠʯʝʥʦ ʾʧʘʨʠ ʊS. ʆʪʞʝ, ʫ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʙʘʢʘ ʤʦʞʝ ʤʽʩʪʠʪʠʩʷ ʪʘʢʘ ʤʘʩʘ 

ʚʦʜʷʥʦ ʾʧʘʨʠ, ʷʢʘ ʩʪʚʦʨʶʻ ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʈʅ2ʆ(ʊʛʘʟʫʽ), ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʩʝʨʝʜʦʚʠʱʘ ʛʘʟʫ ʚ ʙʘʢʫ ʈS(ʊʛʘʟʫʽ): 

ʈʅ2ʆ(ʊʛʘʟʫʽ) Ò ʈS(ʊʛʘʟʫʽ) 

 ɯʥʰʦʶ ʤʦʚʦʶ, ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʩʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʚ ʙʘʢʫ ʙʫʜʝ ʙʽʣʴʰʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʽʯʝʥʠʭ 

ʧʘʨʽʚ, ʪʦ ʧʨʦʮʝʩ ʦʙôʻʤʥʦʾ ʢʦʥʜʝʥʩʘʮʽʾ ʥʝ ʧʦʚʠʥʝʥ ʚʠʥʠʢʘʪʠ.  

ʅʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ ʧʨʦʚʦʜʠʤʦ ʥʘʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ. ʗʢʱʦ ʻ 

ʧʝʨʝʚʠʱʝʥʥʷ, ʪʦ ʯʘʩʪʠʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʡʜʝ ʥʘ ʢʦʥʜʝʥʩʘʮʽʶ 

ʧʘʨʠ. ʂʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʚ ʙʘʢʫ. 

ɿʘʚʜʘʥʥʷ ʚʠʢʣʶʯʝʥʥʷ ʢʦʥʜʝʥʩʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʝʨʝʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʛʘʟʫ ʚ ʙʘʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ ʚʦʜʷʥʦʾ ʧʘʨʠ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ ʧʽʜʥʽʤʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʫ ʚ ʙʘʢʫ ʚ ʨʦʟʫʤʥʠʭ ʤʝʞʘʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʡ ʚʠʧʘʜʦʢ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʫ ɼʋ, ʱʦ ʧʨʘʮʶʻ 

ʧʦ ʚʠʪʠʩʢʥʦʾ ʩʭʝʤʽ ʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. 4.3. 

 

              ʊʘʙʣʠʮʷ 4.3. 

 ɺʧʣʠʚ ʨʦʙʦʪʠ ʜʨʦʩʝʣʷ 1 ʥʘ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ. 

ʊʠʩʢ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ ʥʘʜʜʫʚʘʥʥʷ 45 ʙʘʨ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ ʥʘʜʜʫʚʘʥʥʷ 310 ʂ 

ʄʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʘʨʦʛʘʟʫ ʥʘ ʥʘʜʜʫʚʘʥʥʷ 0,22 ʢʛ/ʩ 

ʇʦʯʘʪʢʦʚʠʡ ʚʽʣʴʥʠʡ ʦʙ'ʻʤ ʛʘʟʫ ʚ ʙʘʢʫ 80 ʣ 

ɼʽʘʤʝʪʨ ʙʘʢʫ 750 ʤʤ 

ʆʙ'ʻʤʥʘ ʚʠʪʨʘʪʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽʟ ʙʘʢʫ 8,36 ʣ/ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 293 ʂ 
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ʈʠʩ. 4.8. ɿʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʚ̔ʣʴʥʦʤʫ ʦʙô̒ ʤʽ ʙʘʢʘ   

 

 

ʈʠʩ. 4.9. ɺʪʨʘʪʠ ʛʘʟʽʚ ʥʘ ʢʦʥʜʝʥʩʘʮʽʶ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʘʨʽʚ ʫ ʚʽʣʴʥʦʤʫ 

ʦʙôʻʤʽ ʙʘʢʘ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʥʦʛʦ ʥʘʜʜʫʚʘʥʥʷ 
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ɺ ʜʘʥʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʜʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʡʧʨʦʩʪʽʰʠʤ ʩʧʦʩʦʙʦʤ ï ʘʟʦʪʦʤ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 4.8 ʽ ʨʠʩ. 4.9, ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʦʮʝʩʠ ʢʦʥʜʝʥʩʘʮʽʾ 

ʟʥʘʯʥʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪ ʨʦʙʦʯʦʛʦ ʪʽʣʘ, ʧʨʦʚʘʣʫ ʪʠʩʢʫ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ ʨʦʙʦʪʠ ɼʋ. 

ɻʘʨʷʯʝ ʧʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʜʫʚʘʥʥʷ  ʧʨʠʥʮʠʧʦʚʦ ʢʘʨʪʠʥʫ ʥʝ ʟʤʽʥʶʻ. 

ʇʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʛʽʙʨʠʜʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʜʜʫʚʘʥʥʷ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ ʥʘʜʜʫʚʘʥʥʷ 

(ʪʘʙ. 4.3), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʚʝʨʜʦʧʘʣʠʚʥʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʠ ʥʘ ʦʩʥʦʚʽ ʘʟʠʜʫ 

ʥʘʪʨʽʶ (98% ʯʠʩʪʦʛʦ ʘʟʦʪʫ) ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʠʩʢʫ ʚ ʙʘʢʫ ʚ ʧʝʨʰʽ 30 ʩʝʢʫʥʜ 

ʨʦʙʦʪʠ ɼʋ. ʎʝ ʨʽʰʝʥʥʷ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ, ʦʪʨʠʤʘʥʦʛʦ ʥʘʤʠ 

[VI]. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 4.10 ʪʘ 4.11, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʤʘʩʦʚʦ ʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʙʘʢʘ ʥʘʜ ʪʝʤʧʝʨʘʪʫʨʦ  ʁʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ ʚʦʜʷʥʦʾ ʧʘʨʠ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʧʨʦʮʝʩʠ ʦʙ'ʻʤʥʦʾ ʢʦʥʜʝʥʩʘʮʽʾ 

ʚʦʜʷʥʦʾ ʧʘʨʠ. ʎʝ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʨʦʚʦʾ ʉʅ. 

 

ʈʠʩ. 4.10. ɿʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʚʣ̔ʴʥʦʤʫ ʦʙô̒ ʤʽ ʙʘʢʘ 
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ʈʠʩ. 4.11. ɺʪʨʘʪʠ ʛʘʟʽʚ ʥʘ ʢʦʥʜʝʥʩʘʮʽʶ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʘʨʽʚ ʫ ʚʽʣʴʥʦʤʫ 

ʦʙôʻʤʽ ʙʘʢʘ ʚ ʛʽʙʨʠʜʥʦʾ ʉʅ 

 

ɺʠʩʥʦʚʢʠ ʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ʋ ʨʦʟʜʽʣʽ 4 ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ, 

ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ 

ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʜʚʦʭ ʩʭʝʤ: ʜʚʠʛʫʥʘ ʟ ʧʦʚʥʦʶ ʤʘʩʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ 

ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ: 

1. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʦʜʥʠʤ ʜʨʦʩʝʣʝʤ ʪʘʢʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ 

ʽʩʪʦʪʥʦ ʟʚʫʟʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʧʘʟʦʥ ʧʨʠʚʝʜʝʥʠʭ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ ʜʨʦʩʝʣʷʭ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ. 

2. ʉʧʽʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʜʨʦʩʝʣʷʤʠ 2 ʽ 3 ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʱʦ ʟʘʜʘʻʪʴʩʷ 

ʧʦʣʦʞʝʥʥʷʤ ʜʨʦʩʝʣʷ ʢʝʨʫʚʘʥʥʷ ʚʠʪʨʘʪʦʶ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ. 
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3. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ 

ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ.  

4. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʜʚʠʛʫʥʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʠʪʠ ʛʘʙʘʨʠʪʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ. 

5. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʛʘʙʘʨʠʪʠ ʪʘ ʤʘʩʫ ʪʫʨʙʽʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʜʦʚʞʠʥʠ ʣʦʧʘʪʦʢ ʪʫʨʙʽʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʭʝʤʦʶ ʟ ʧʦʚʥʦʶ 

ʤʘʩʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ. 

6. ɺʠʚʝʜʝʥʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ 

ʚʠʢʣʶʯʘʻ ʦʙ'ʻʤʥʫ ʢʦʥʜʝʥʩʘʮʽʶ ʧʘʨʽʚ ʚʦʜʠ ʚ ʙʘʢʫ. ɰʤ ʜʦʧʦʚʥʝʥʘ ʤʝʪʦʜʠʢʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʙʘʢʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʥʘʡʜʝʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ 

ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʥʘ ʦʩʥʦʚʽ ʘʟʠʜʫ ʥʘʪʨʽʶ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʧʦʜʫʰʢʘʭ ʙʝʟʧʝʢʠ ʘʚʪʦʤʦʙʽʣʽʚ). 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [IV; 

VI ]. 
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ʈʆɿɼɯʃ 5  

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ ɿɸʇʋʉʂʋ ʈɸʂɽʊʅʆɻʆ ɼɺʀɻʋʅɸ 

ɿɸʄʂʅɽʅʆɻʆ ʎʀʂʃʋ, ʑʆ ɺʀʂʆʈʀʉʊʆɺʋɭ ʇɽʈɽʂʀʉ ɺʆɼʅʖ ɺ 

ʗʂʆʉʊɯ ʆʉʅʆɺʅʆɻʆ ʆʂʀʉʃʖɺɸʏɸ 

 

 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ, 

ʚʠʢʦʥʘʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ, ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘʧʫʩʢʫ, 

ʧʨʠʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʝʞʠʤʽʚ 

ʟʘʧʫʩʢʫ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 5.1 ʦʧʠʩʘʥʦ ʟʘʛʘʣʴʥʫ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯ ̔ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʋ ʧʽʜʨʦʟʜʽʣʽ 5.2 ʥʘʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʧʫʩʢʫ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʟʘʧʫʩʢʫ.  

 

5.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʩʭʝʤʠ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

 

ʅʘʡʩʢʣʘʜʥʽʰʦʶ ʟʘʜʘʯʝʶ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʻ ʨʦʟʨʦʙʢʘ 

ʩʭʝʤʠ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ɼʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʻ ʥʘʡʩʢʣʘʜʥʽʰʠʤʠ ʪʘ 

ʥʘʡʙʽʣʴʰ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʨʽʜʠʥʥʠʭ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʘʭ. 90 % 

ʘʚʘʨʽʡ ʚ ʈʈɼ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ [75]. 

ɿʘʟʚʠʯʘʡ ʢʦʞʥʘ ʩʭʝʤʘ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʤʘʻ ʩʚʦʾ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʪʦʤʫ ʢʦʞʥʘ ʟ ʥʠʭ ʧʦʪʨʝʙʫʻ ʩʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʫʩʢʫ. ʅʘʧʨʠʢʣʘʜ, 

ʜʚʠʛʫʥʠ, ʱʦ ʚʠʢʦʥʘʥʽ ʟʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʦ  ʁ (ʚʽʜʢʨʠʪʦ )ʁ ʩʭʝʤʦ ,ʁ ʟʘʟʚʠʯʘʡ 

ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʝʣʝʤʝʥʪ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʟʢʨʫʪʢʠ ʪʫʨʙʽʥʠ. ɼʣʷ ʜʚʠʛʫʥʽʚ, 

ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʯʘʩʽʚ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
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ʙʘʣʽʩʪʠʯʥʠʭ ʨʘʢʝʪ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʦʜʘʪʢʦʚʠʡ ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʱʦ ʨʦʟʢʨʫʯʫʚʘʚ ʨʦʪʦʨ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ. ʉʫʯʘʩʥ ̔

ʜʚʠʛʫʥʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʠʩʦʢʦʢʠʧʣʷʯʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʪʘ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʨʘʢʝʪ-ʥʦʩʽʾʚ, ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʣʽʡ ʜʣʷ ʨʦʟʢʨʫʪʢʠ ʨʦʪʦʨʘ 

ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ [76]. 

ɯʥʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʚʽʜʢʨʠʪʦʾ ʩʭʝʤʠ  ̒ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, 

ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʜʫʞʝ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ km ʫ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ. 

ɿʘʧʫʩʢ ʫ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʩʭʝʤʦ  ʁʟ ʜʦʧʘʣʶʚʘʥʥʷʤ 

ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʩʘʤʦʧʣʠʥʦʤ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʚʠʛʫʥ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʟʢʨʫʪʢʠ 

ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʧʫʩʢʫ 

ʟʘʟʚʠʯʘʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʜʚʠʛʫʥʘ. ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʨʦʪʦʨʽʚ 

ʪʫʨʙʦʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʧʦʨʽʚʥʷʥʦ 

ʥʝʚʝʣʠʢʦʾ ʪʷʛʠ, ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʨʦʪʦʨʘ ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʜʠʥʘʤʽʢʫ 

ʜʚʠʛʫʥʘ. ʊʦʤʫ ʟʘʧʫʩʢ ʩʘʤʦʧʣʠʥʦʤ ʫʩʢʣʘʜʥʶʪ̒ʴʩʷ ʜʣʷ ʪʘʢʠʭ ʜʚʠʛʫʥʽʚ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʧʦʧʝʨʝʜʥʶ ʨʦʟʢʨʫʪʢʫ ʨʦʪʦʨʘ ʊʅɸ. ʅʘʧʨʠʢʣʘʜ, 

ʨʘʢʝʪʥʠʡ ʜʚʠʛʫʥ 11ɼ33, ʱʦ ʙʫʚ ʨʦʟʨʦʙʣʝʥʽʡ ʫ ʢʦʣʠʰʥʴʦʤʫ ʈʘʜʷʥʩʴʢʦʤʫ 

ʉʦʶʟʽ, ʙʫʚ ʦʩʥʘʱʝʥʠʡ ʜʦʜʘʪʢʦʚʦʶ ʧʫʩʢʦʚʦʶ ʪʫʨʙʽʥʦʶ, ʷʢʘ ʨʦʟʢʨʫʯʫʚʘʣʘʩʷ ʚʽʜ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ [77]. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʽʢʠ, ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʧʫʩʢʫ ʩʘʤʦʧʣʠʥʦʤ ʻ ʥʘʡʙʽʣʴʰ 

ʜʦʩʢʦʥʘʣʠʤ ʚʘʨʽʘʥʪʦʤ, ʘʜʞʝ ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʫʤ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʡʦʛʦ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɿʘʟʥʘʯʝʥʘ ʩʭʝʤʘ ʟʘʧʫʩʢʫ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʜʚʠʛʫʥʘʭ ʈɼ180 ʪʘ 

ʈɼ123, ʱʦ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʷʭ ʨʘʢʝʪʠ-ʥʦʩʽʷ 

çɿʝʥʽʪè ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩ. 5.1. ʇʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʘ ʩʭʝʤʘ ʜʚʠʛʫʥʘ 11ɼ33 [77]: 

1 ï ʢʘʤʝʨʘ ʜʚʠʛʫʥʘ; 2 ï ʧʽʨʦʧʘʪʨʦʥ ʜʣʷ ʟʘʧʘʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ;                         

3, 4, 5 ï ʜʘʪʯʠʢʠ ʪʠʩʢʫ; 6 ï ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 8 ï ʧʫʩʢʦʚʘ ʪʫʨʙʽʥʘ;                     

9 ï ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 10 ï ʦʩʥʦʚʥʘ ʪʫʨʙʽʥʘ; 11 ï ʥʘʩʦʩ ʦʢʠʩʣʶʚʘʯʘ;                     

12 ï ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ; 13 ï ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʦʢʠʩʣʶʚʘʯʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ; 15 ï ʚʽʜʩʽʯʥʠʡ 

ʢʣʘʧʘʥ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ; 17 ï ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʦʢʠʩʣʶʚʘʯʘ;                         

18 ï ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʧʘʣʴʥʦʛʦ; 19 ï ʢʣʘʧʘʥ ʧʘʣʴʥʦʛʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ; 20 ï ʜʨʦʩʝʣʴ 

ʧʘʣʴʥʦʛʦ; 21 ï ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʚʽʜ; 23 ï ʜʨʦʩʝʣʴ ʧʘʣʴʥʦʛʦ ʧʦ ʣʽʥʽʾ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ;                          

32 ï ʢʣʘʧʘʥ ʧʨʦʜʫʚʢʠ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ; 33 ï ʟʚʦʨʦʪʥʽʡ ʢʣʘʧʘʥ; 38 ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 39 ï ʟʘʧʘʣʴʥʠʢ; 43 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 45 ï ʨʫʣʴʦʚʽ ʩʦʧʣʘ ʢʨʝʥʫ 

 

ʇʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʘ ʩʭʝʤʘ ʜʚʠʛʫʥʘ ʈɼ-170 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.2. ʅʘ 

ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʈɼ-170 ʧʨʠʚʦʜʠ 20 ʽ 33 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʯʘʪʢʦʚʫ ʫʩʪʘʥʦʚʢʫ ʨʝʛʫʣʷʪʦʨʘ 

ʪʷʛʠ 32 ʽ ʜʨʦʩʝʣʷ 19. ʇʦʪʽʤ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʽʜʙʘʢʦʚʽ ʢʣʘʧʘʥʠ ʨʘʢʝʪʠ ʽ ʧʽʜ 
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ʪʠʩʢʦʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ ʽ ʪʠʩʢʫ ʛʘʟʽʚ ʫ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʙʘʢʽʚ 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʧʦʨʦʞʥʠʥʠ ʥʘʩʦʩʽʚ ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʧʘʣʴʥʦʛʦ ʜʦ ʧʫʩʢʦʚʽʜʩʽʯʥʠʭ 

ʢʣʘʧʘʥʽʚ 12 ʽ 25 ʽ ʟʚʦʨʦʪʥʦʛʦ ʢʣʘʧʘʥʘ 34 ʨʝʛʫʣʷʪʦʨʘ ʪʷʛʠ 34 ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ ʜʚʠʛʫʥʘ ʧʘʣʴʥʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ ʧʫʩʢʦʚʠʭ ʘʤʧʫʣ  36 ʪʘ 

56 ʯʝʨʝʟ ʢʣʘʧʘʥ ʟʘʧʨʘʚʢʠ 51, ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʽ 53 ʪʘ 55. ʇʫʩʢʦʚʠʡ ʙʘʯʦʢ 47 

ʪʘʢʦʞ ʟʘʧʦʚʥʶʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʧʘʣʴʥʠʤ. ʊʘʢʠʡ ʩʪʘʥ ʚʚʘʞʘʪ̒ʴʩʷ ʧʦʯʘʪʢʦʚʠʤ 

ʜʣʷ ʟʘʧʫʩʢʫ [78]. 

ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʜʜʫʚʘʥʥʷ ʙʘʯʢʘ 47 ʽ ʚʠʪʠʩʢʘʥʥʷ ʟ ʥʴʦʛʦ 

ʧʘʣʴʥʦʛʦ, ʪʠʩʢ ʷʢʦʛʦ ʧʨʦʨʠʚʘʻ ʤʝʤʙʨʘʥʠ ʧʫʩʢʦʚʠʭ ʘʤʧʫʣ 36 ʪʘ 56. ʆʜʥʦʯʘʩʥʦ 

ʟ ʮʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷ ʧʫʩʢʦʚʽʜʩʽʯʥʠʭ ʢʣʘʧʘʥʽʚ 12, 37 ʪʘ 25 ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʫʩʢʦʚʝ ʧʘʣʴʥʝ ʟ ʘʤʧʫʣ 36 ʪʘ 56 ʧʽʜ ʪʠʩʢʦʤ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʧʫʩʢʦʚʠʤ ʙʘʯʢʦʤ, ʥʘʜʭʦʜʠʪʴ ʫ ʛʘʟʦʛʝʥʝʨʘʪʦʨʠ (ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʢʣʘʧʘʥʠ 37) ʪʘ 

ʢʘʤʝʨʠ (ʯʝʨʝʟ ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʠ 57). ʇʫʩʢʦʚʝ ʧʘʣʴʥʝ, ʱʦ ʥʘʜʽʡʰʣʦ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʠ, ʟʘʡʤʘʻʪʴʩʷ ʟ ʢʠʩʥʝʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʜʧʫʩʢʦʚʦʛʦ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ ʨʘʢʝʪʠ ʽ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ ʚ 

ʥʠʭ. ʇʘʣʴʥʝ, ʧʨʦʭʦʜʷʯʠ ʧʦ ʪʨʘʢʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ, ʯʝʨʝʟ 

ʬʽʢʩʦʚʘʥʠʡ ʯʘʩ ʧʦʩʪʫʧʘʻ ʚ ʢʘʤʝʨʫ ʚ ʩʫʤʽʰʝʚʫ ʛʦʣʦʚʢʫ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ 1. 

ɺʧʨʦʜʦʚʞ ʮʴʦʛʦ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘʭ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ 

ʽ ʛʝʥʝʨʘʪʦʨʥʠʡ ʛʘʟ ʨʦʟʢʨʫʯʫʻ ʨʦʪʦʨ ʪʫʨʙʽʥʠ 3 ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ 2. ʇʽʩʣʷ 

ʪʫʨʙʽʥʠ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʛʘʟ ʧʦʩʪʫʧʘʻ ʜʦ ʛʘʟʦʛʦʥʫ 41 ʜʦ ʩʫʤʽʰʝʚʦʾ ʛʦʣʦʚʢʠ 29, 

ʜʝ ʟʘʡʤʘʻʪʴʩʷ ʟ ʧʫʩʢʦʚʠʤ ʧʘʣʴʥʠʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʬʦʨʩʫʥʦʢ ʟʘʧʘʣʶʚʘʥʥʷ 59 

,̔ ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦʧʘʣʶʻʪʴʩ̫ ʟ ʧʘʣʴʥʠʤ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥ.̫ ʏʘʩ ʥʘʜʭʦʜʞʝʥʥʷ 

ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ ʧʽʜʽʙʨʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 

ʪʫʨʙʦʥʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ ʚʠʭʦʜʠʪʴ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ ʜʦ ʪʦʛʦ ʷʢ ʫ ʢʘʤʝʨʘʭ 1 

ʚʩʪʘʥʦʚʠʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʪʠʩʢ. 

ʇʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʟʘ ʥʘʩʦʩʦʤ ʧʘʣʴʥʦʛʦ 17 ʧʫʩʢʦʚʠʡ ʙʘʯʦʢ 47 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʭʦʜʠʪʴ ʟ ʨʦʙʦʪʠ ʰʣʷʭʦʤ ʟʘʢʨʠʪʪʷ ʟʚʦʨʦʪʥʠʭ ʢʣʘʧʘʥʽʚ 53 ʪʘ 55, 

ʘ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʽʚ ʧʘʣʴʥʠʤ ʧʝʨʝʢʣʶʯʘʻʪʴʩʷ ʥʘ ʥʘʩʦʩ 17 ʰʣʷʭʦʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʚʽʜʢʨʠʪʪʷ ʜʨʦʩʝʣʷ ʨʝʛʫʣʷʪʦʨʘ ʪʷʛʠ 32. 
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ʏʘʩʪʠʥʘ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʛʘʟʫ ʟ ʚʠʭʦʜʫ ʪʫʨʙʽʥʠ ʚʽʜʙʠʨʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ 

ʜʚʦʩʪʫʧʝʥʝʚʦʾ ʛʘʟʦʚʦʾ ʪʫʨʙʽʥʠ 10 ʙʫʩʪʝʨʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ 9. ʎʝʡ ʛʘʟ, 

ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 44, ʥʘʛʨʽʚʘʻ ʛʘʟ, ʱʦ ʡʜʝ ʥʘ ʥʘʜʜʫʚʘʥʥʷ ʙʘʢʽʚ 

ʨʘʢʝʪʠ-ʥʦʩʽʷ.  ʇʽʩʣʷ ʪʫʨʙʽʥʠ 10 ʛʘʟ ʩʢʠʜʘʻʪʴʩʷ ʫ ʚʠʭʽʜʥʠʡ ʢʦʣʝʢʪʦʨ 11, ʜʝ ʚʽʥ 

ʟʤʽʰʫʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ ʧʦʪʦʢʦʤ ʦʢʠʩʣʶʚʘʯʘ ʽ ʢʦʥʜʝʥʩʫʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʛʘʟʫ, ʱʦ ʚʽʜʙʠʨʘʻʪʴʩʷ ʟ ʚʠʭʦʜʫ ʪʫʨʙʽʥʠ ʊʅɸ, ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʨʠʚʦʜʫ 

ʪʫʨʙʽʥʠ ʙʫʩʪʝʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ,̔ ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʟʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʪʫʨʙʽʥʠ ʊʅɸ. 

ʏʘʩʪʠʥʘ ʧʘʣʴʥʦʛʦ ʟ ʚʠʭʦʜʫ ʥʘʩʦʩʘ 4 ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʨʠʚʽʜ ʦʜʥʦʩʪʫʧʝʥʝʚʦʾ 

ʛʽʜʨʘʚʣʽʯʥʦʾ  ʪʫʨʙʽʥʠ 8 ʙʫʩʪʝʨʥʦʛʦ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ 7. 

ʅʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʨʽʜʢʦʛʦ ʢʠʩʥʶ ʚʽʜʙʠʨʘʻʪʴʩʷ ʟ ʢʦʣʝʢʪʦʨʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʽʚ ʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʨʧʫʩʘ ʪʫʨʙʽʥʠ ʪʘ ʛʘʟʦʛʦʥʽʚ. 

ʅʘ ʚʩʴʦʤʫ ʝʪʘʧʽ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ 

ʚʽʜʢʨʠʪʪʷʤ ʜʨʦʩʝʣʷ-ʨʝʛʫʣʷʪʦʨʘ ʪʷʛʠ 32 ʽ ʜʨʦʩʝʣʷ ʧʘʣʴʥʦʛʦ 19 ʟ ʧʦʣʦʞʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʚʦʜʽʚ 33 ʽ 20. 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʫʩʢʦʚʦʛʦ ʙʘʯʢʘ 47 ʟ 

ʨʦʟʜʽʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ 48, ʧʘʪʨʫʙʢʘ 49 ʧʽʜʚʝʜʝʥʥʷ ʛʘʟʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʽ 

ʚʠʭʽʜʥʦʛʦ ʧʘʪʨʫʙʢʘ 50. ɺʠʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 50 ʧʫʩʢʦʚʦʛʦ ʙʘʯʢʘ 47 ʯʝʨʝʟ 

ʟʘʧʨʘʚʥʠʡ ʢʣʘʧʘʥ 51 ʟôʻʜʥʘʥʠʡ ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 15 ʧʽʜʚʝʜʝʥʥʷ ʧʘʣʴʥʦʛʦ ʚʽʜ 

ʙʫʩʪʝʨʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ 7. ʂʨʽʤ ʪʦʛʦ, ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 50 ʟ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʽʜ 52, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ 53, 

ʟôʻʜʥʘʥʠʡ ʟ ʜʨʫʛʠʤ ʚʭʦʜʦʤ 54 ʨʝʛʫʣʷʪʦʨʘ ʪʷʛʠ 32, ʯʝʨʝʟ ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘʧʫʩʢ ʜʚʠʛʫʥʘ, ʘ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ï ʯʝʨʝʟ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ 56 ʟʘʧʦʚʥʶʻʪʴʩʷ 

ʧʫʩʢʦʚʠʤ ʧʘʣʴʥʠʤ, ʚʠʭʽʜ ʷʢʦʛʦ ʯʝʨʝʟ ʢʣʘʧʘʥ 57 ʟôʻʜʥʘʥʠʡ ʟ ʤʘʛʽʩʪʨʘʣʣʶ 58 

ʧʽʜʚʝʜʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʧʘʣʴʥʦʛʦ ʟ ʬʦʨʩʫʥʢʘʤʠ ʟʘʧʘʣʶʚʘʥʥʷ 59 ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ. ɺ ʤʘʛʽʩʪʨʘʣʽ 58 ʚʩʪʘʥʦʚʣʝʥʦ ʞʠʢʣʝʨ 60, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʟʦʚʘʥʫ 

ʧʦʜʘʯʫ ʧʫʩʢʦʚʦʛʦ ʧʘʣʴʥʦʛʦ ʜʦ ʬʦʨʩʫʥʦʢ ʟʘʧʘʣʶʚʘʥʥʷ. 
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ʈʠʩ 5.2. ʇʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʘ ʩʭʝʤʘ ʜʚʠʛʫʥʘ ʈɼ 170 [78] 

 

ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ: ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ, 

ʤʦʞʥʘ ʩʧʨʦʢ̒ʪʫʚʘʪʠ ʜʚʠʛʫʥ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʧʘʨʦʛʘʟʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʡʦʛʦ 

ʟʘʧʫʩʢ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʩʘʤʦʟʘʧʫʩʢʦʤ. ʊʦʞ ʟʘʜʘʯʘ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʧʫʩʢ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ, 

ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʘ ʨʦʟʨʦʙʠʪʠ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʫ ʪʘ ʧʨʦʩʪʫ ʩʭʝʤʫ ʡʦʛʦ 

ʟʘʧʫʩʢʫ.     
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5.2. ʆʧʠʩ ʩʭʝʤʠ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ 

 

ʅʘ ʨʠʩ. 5.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʣʝʥʫ ʘʚʪʦʨʦʤ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ 

ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ. ʅʘ ʨʠʩ. 5.3 ʧʦʢʘʟʘʥʦ ʣʠʰʝ ʪʽ ʘʛʨʝʛʘʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʟʘʧʫʩʢʫ, ʘ ʩʘʤʝ: ʂ1 ï ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʧʘʣʴʥʦʛʦ, ʂ2 ï 

ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʦʢʠʩʣʶʚʘʯʝʤ ʽ ʂ3 ï 

ʛʦʣʦʚʥʠʡ ʢʣʘʧʘʥ ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ ʦʢʠʩʣʶʚʘʯʝʤ. ʈʦʟʛʣʷʥʝʤʦ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ. 

ɺʨʘʭʫʻʤʦ, ʱʦ ʫ ʜʚʠʛʫʥʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʦʢʠʩʣʶʚʘʯʘ 

ʧʝʨʝʢʠʩ ʚʦʜʥʶ, ʦʢʠʩʣʶʚʘʯ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʚ ʢʘʤʝʨʫ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʢʘʪʘʣʽʟʘʪʦʨʽ, ʘ ʟʘʡʤʘʥʥʷ ʧʘʣʴʥʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʡʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤ ʧʘʨʦʛʘʟʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʣʴʥʠʡ ʢʠʩʝʥʴ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʦʩʦʙʣʠʚʽʩʪʴ, ʜʦʮʽʣʴʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʦʚʝʩʪʠ ʚʽʜʢʨʠʪʪʷ 

ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ, ʷʢʠʡ ʞʠʚʠʪʴ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʂ2. 

ɼʘʣʽ, ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜʢʨʠʪʠ ʢʣʘʧʘʥ ʧʦ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ 

ʢʘʤʝʨʠ ʦʢʠʩʣʶʚʘʯʝʤ ʂ3. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʘ ʟʘʪʨʠʤʢʠ ʚʽʜʢʨʠʪʪʷ ʂ3 

ʧʽʩʣʷ ʂ2 ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʦʙôʻʤʽʚ, ʱʦ ʟʘʧʦʚʥʶʶʪʴʩʷ. ʅʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʦʶ ʯʘʩʪʠʥʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘʢʦʾ ʩʭʝʤʠ ʻ ï

ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʘ ʧʘʣʴʥʦʛʦ ʂ1. 
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ʈʠʩ. 5.3. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ ʟ 

ʯʘʩʪʢʦʚʦʶ ʚʠʪʨʘʪʦʶ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ 

 

5.3. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʤʢʥʝʥʦʛʦ 

ʮʠʢʣʫ, ʱʦ ʧʨʘʮʶʻ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʦʢʠʩʣʶʚʘʯʘ 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʫʥʘ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʽ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ. ʉʢʣʘʜʥʽʩʪʴ ʮʽʻʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟʤʽʥʶʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʚʠʛʫʥʘ, ʪʘʢʽ ʷʢ ʦʙʝʨʪʠ ʨʦʪʦʨʘ ʊʅɸ, ʤʘʩʦʚʽ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʪʘ ʧʘʣʴʥʦʛʦ, 

ʘʣʝ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʜʝʷʢʠʭ ʘʛʨʝʛʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʦʟʚʫʢʦʚʠʡ ʧʦʪʽʢ ʧʨʦʜʫʢʪʽʚ 

ʟʛʦʨʷʥʥʷ ʯʝʨʝʟ ʢʨʠʪʠʯʥʠʡ ʧʝʨʝʨʽʟ ʧʝʨʝʭʦʜʠʪʴ ʟ ʜʦʟʚʫʢʦʚʦʛʦ ʨʝʞʠʤʫ ʫ 

ʥʘʜʟʚʫʢʦʚʠʡ ʽ ʥʘʚʧʘʢʠ, ʥʘʜʟʚʫʢʦʚʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ ʪʫʨʙʽʥʽ ʥʘ ʧʦʯʘʪʢʫ 
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ʨʦʙʦʪʠ ʧʝʨʝʭʦʜʠʪʴ ʫ ʜʦʟʚʫʢʦʚʠʡ ʧʝʨʝʧʘʜ ʥʘ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ. ɹʽʣʴʰʝ ʪʦʛʦ, 

ʜʝʷʢʽ ʚʝʣʠʯʠʥʠ, ʪʘʢʽ ʷʢ ʟʘʪʨʠʤʢʘ ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ 

ʢʘʪʘʣʽʟʘʪʦʨʽ ʘʙʦ ʟʘʪʨʠʤʢʘ ʧʨʦʮʝʩʫ ʩʧʘʣʘʭʫʚʘʥʥʷ ʚ ʢʘʤʝʨʽ ʜʚʠʛʫʥʘ, ʚʟʘʛʘʣʽ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʫ [79; 80; 81]. 

ʋʩʽ ʮʽ ʦʙʩʪʘʚʠʥʠ ʟʤʫʰʫʶʪʴ ʚʚʦʜʠʪʠ ʨʷʜ ʧʨʠʧʫʱʝʥʴ, ʷʢʽ ʨʦʙʣʷʪʴ 

ʤʦʞʣʠʚʠʤ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤʠ ʻ ʪʘʢʽ: 

¶ ɺʚʘʞʘʻʤʦ, ʱʦ ʢʦʤʧʦʥʝʥʪ ʧʦʪʨʘʧʠʚ ʚ ʘʛʨʝʛʘʪ ʷʢ ʪʽʣʴʢʠ ʚʝʣʠʯʠʥʘ 

ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʩʪʘʣʘ ʜʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʤʫ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʧʦʪʨʘʧʠʚ ʫ ʜʚʠʛʫʥ 

[80]: 

ὠ̍̃ ᷿ ὠ̋
̈ Ὠ†ȟ      (5.1) 

ʜʝ ὠ̍  ̃ï ʚʽʣʴʥʠʡ ʦʙôʻʤ ʤʘʛʽʩʪʨʘʣʽ; 

 ὠ̋ ï ʩʝʢʫʥʜʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʢʦʤʧʦʥʝʥʪʘ ʧʘʣʠʚʘ; 

 † ï ʯʘʩ. 

¶ ʇʨʦʮʝʩʠ ʚ ʢʘʤʝʨʽ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʥʘʜʭʦʜʞʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʘ ʫ ʚʦʛʥʝʚʠʡ ʘʛʨʝʛʘʪ. ʏʘʩ ʟʘʪʨʠʤʢʠ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ 

ʢʘʪʘʣʽʟʘʪʦʨʽ ʪʘ ʯʘʩ ʟʘʪʨʠʤʢʠ ʩʧʘʣʘʭʫʚʘʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ. ʎʝ ʜʦʧʫʱʝʥʥʷ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʧʨʘʚʝʜʣʠʚʠʤ, ʷʢʱʦ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ 

ʥʘʷʚʥʘ ʦʧʝʨʘʮʽʷ ʧʨʦʛʨʽʚʫ ʢʘʪʘʣʽʟʘʪʦʨʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʪʨʠʤʢʘ ʧʨʦʮʝʩʫ 

ʨʦʟʢʣʘʜʘʥʥʷ  ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʩʢʣʘʜʘʪʠʤʝ ʤʝʥʰʝ 0,01 ʩʝʢʫʥʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʧʨʠʧʫʱʝʥʥʷ ʩʢʣʘʜʝʤʦ ʩʠʩʪʝʤʫ ʘʣʛʝʙʨʘʾʯʥʠʭ ʪʘ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ʎʷ ʩʠʩʪʝʤʘ 

ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ: 

1. ʈʽʚʥʷʥʥʷ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʱʦ ʧʦʚôʷʟʫʻ ʧʦʪʫʞʥʦʩʪʽ 

ʥʘʩʦʩʽʚ ʪʘ ʪʫʨʙʽʥʠ ʟ ʧʦʭʽʜʥʦ  ʁʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ ʟʘ ʯʘʩʦʤ [82]: 

̓ ̎̏ ̎̐

˟˚ˍ
ȟ         (5.2) 

ʜʝ  ï ʧʦʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ; 

ὔ̓ ï ʥʘʷʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʫʨʙʽʥʠ; 
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 ὔ̎  ̏ï ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

 ὔ̎  ̐ï ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ; 

 ὲ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ; 

 ὃ˟ ˚ ̱ ï ʧʦʩʪʽʡʥʘ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʽʥʝʨʮʽʡʥʽʩʪʴ ʨʦʪʦʨʘ. 

 

2. ʈʽʚʥʷʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʫ ʜʠʬʝʨʝʥʮʽʡʥʽʡ 

ʬʦʨʤʽ [82]: 

ὴ̃ ̉Ȣ̖̏ ὴ̅ ̓ ὥ̄ ̄ά̏  ̄̄ ὦ̄̄
 ̏̄ ̄ȟ    (5.3) 

ʜʝ ὴ̃ ̉Ȣ̖̏  ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

 ὴ̅  ̓ï ʪʠʩʢ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ; 

 ὥ̄  ̄ ï ʛʽʜʨʘʚʣʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʛʽʩʪʨʘʣʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ὥ̄ ̄
̃̉Ȣ̖̎̏ ̅̓̎

 ̏̄ ̄̎
ȟ ʜʝ ὴ̃ ̉Ȣ̖̎̏  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ 

ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ;  ὴ̅ ̓̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʧʝʨʝʜ 

ʪʫʨʙʽʥʦʶ; ά̏  ̄ ̄̎ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ 

ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 

 ά̏  ̄  ̄ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 

 ὦ̄  ̄ï ʢʦʝʬʽʮʽʻʥʪ ʽʥʝʨʮʽʡʥʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ  

ὦ̄̄  , ʜʝ l ï ʜʦʚʞʠʥʘ ʤʘʛʽʩʪʨʘʣʽ; F ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʤʘʛʽʩʪʨʘʣʽ; 

  ̏̄ ̄ ï ʧʦʭʽʜʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʟʘ ʯʘʩʦʤ. 

 

3. ʈʽʚʥʷʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʚʠʛʫʥʘ ʚ 

ʜʠʬʝʨʝʥʮʽʡʥʽʡ ʬʦʨʤʽ [82]: 

ὴ̃ ̉Ȣ̖̏ ὴ ὥ̋ ̈ά̏  ̋̈ ὦ̋ ̈
 ̏̋ ̈ȟ    (5.4) 

ʜʝ ὴ  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ; 

 ὥ̋  ̈ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ὥ̋ ̈
̃̉Ȣ̖̎̏ ̎

 ̏̋ ̈̎
,  ʜʝ ὴ  ̎ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ 
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ʟʛʦʨʷʥʥʷ; ά̏  ̋ ̈̎ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ 

ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʥ̫ʥʷ; 

 ὦ̋  ̈ï ʘʥʘʣʦʛʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʽʥʝʨʮʽʡʥʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ; 

 ά̏  ̋  ̈ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ; 

  ̏̋ ̈ ï ʧʦʭʽʜʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. 

 

4. ʈʽʚʥʷʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʧʘʣʴʥʦʛʦ ʚ ʜʠʬʝʨʝʥʮʽʡʥʽʡ ʬʦʨʤʽ 

[82]: 

ὴ̃ ̉ ̖̎̐ ὴ ὥ̐ ά̐ ὦ̐ ̐ȟ    (5.5) 

ʜʝ ὴ̃ ̉ ̖̎  ̐ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ; 

 ὥ̐ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʧʘʣʴʥʦʛʦ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ὥ̐
̃̉ ̖̎ ̐̎ ̎

̐̎
, ʜʝ ὴ̃ ̉ ̖̎ ̐̎ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ 

ʧʘʣʴʥʦʛʦ; ά̐  ̎ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

 ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

 ὦ̐ ï ʢʦʝʬʽʮʽʻʥʪ ʽʥʝʨʮʽʡʥʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʧʘʣʴʥʦʛʦ; 

 ̐ ï ʧʦʭʽʜʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʟʘ ʯʘʩʦʤ. 

 

5. ʈʽʚʥʷʥʥʷ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ [82]: 

ὴ̃ ̉ ̖̎̏ ὴ̃  ̖̎ ̏ ˍ̎ ̏ὲ ”̏ ὄ̎ ̏ὲ ά̏ ˞̎ ̏
̏

̏
ȟ   (5.6) 

ʜʝ ὴ̃ ̉ ̖̎  ̏ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ; 

 ὴ̃  ̖̎  ̏ï ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩ ʦʢʠʩʣʶʚʘʯʘ; 

 ̱ ̎  ̏ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʩʦʩʘ, ʱʦ ʟʚôʷʟʫʻ ʥʘʧʽʨ ʥʘʩʦʩʘ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ 

ʥʘʩʦʩʘ. ˍ̎ ̏ Ὠ̈ ̏̃ Ὠ̃ ̎̔ȟ̓  ʜʝ Ὠ̈ ̏̃ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʦʙʦʯʦʛʦ 

ʢʦʣʝʩʘ; Ὠ̃ ̎̔̓ ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ; 

 ὲ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ; 
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 ”̏ ï ʱʽʣʴʥʽʩʪʴ ʦʢʠʩʣʶʚʘʯʘ; 

 ὄ̎  ̏ ï ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʥʘ ʥʘʧʽʨ ʥʘʩʦʩʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʧʨʦʪʦʯʥʠʭ ʯʘʩʪʠʥ ʥʘʩʦʩʘ; 

 ˞ ̎  ̏ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʥʘʧʽʨ ʥʘʩʦʩʘ. 

˞̎ ̏
̖̃̉ ̖̃

, ʜʝ Ὂ̖̃̉ ï ʧʣʦʱʘ ʚʠʭʦʜʫ ʟ ʥʘʩʦʩʘ, Ὂ̃  ̖ï ʧʣʦʱʘ ʚʭʦʜʫ ʚ 

ʥʘʩʦʩ.  

6. ʈʽʚʥʷʥʥʷ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ [82]: 

ὴ̃ ̉ ̖̎̐ ὴ̃  ̖̎ ̐ ˍ̎ ̐ὲ ”̐ ὄ̎ ̐ὲ ά̐ ˞̎ ̐
̐

̐
ȟ   (5.7) 

ʜʝ ὴ̃  ̖̎  ̐ï ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʚ ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ; 

 ”̐ ï ʱʽʣʴʥʽʩʪʴ ʧʘʣʴʥʦʛʦ. 

 

7. ʈʽʚʥʷʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʜʣʷ ʜʦʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʫ. ɿ ʮʴʦʛʦ 

ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʩʢ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ [70]: 

ά  ̄̄
̓ ̅̓

̄̓

̈̓

̅̓

̈̓

̅̓
ȟ     (5.8) 

ʜʝ ά  ̄  ̄ï ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 

 Ὂ̓ ï ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʫʨʙʽʥʠ; 

 ̈̓
̅̓

 ï ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʟʘ ʪʫʨʙʽʥʦʶ ʜʦ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʧʽʩʣʷ 

ʪʫʨʙʽʥʠ. 

 

8. ʈʽʚʥʷʥʥʷ ʛʘʟʦʚʦʾ ʤʘʛʽʩʪʨʘʣʽ [82]: 

ὴ̈ ̓ ὴ ςὥὙὝ̈ ά̓ ȟ      (5.9) 

ʜʝ ὴ̈  ̓ï ʪʠʩʢ ʛʘʟʫ ʟʘ ʪʫʨʙʽʥʦʶ; 

 Ὑ ï ʛʘʟʦʚʘ ʧʦʩʪʽʡʥʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʽ; 

 Ὕ̈  ̓ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʟʘ ʪʫʨʙʽʥʦʶ; 
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 ὥ ï ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ ὥ ̈ ̓̎Ȣ  ̎Ȣ

̈̓ ̎

,  ʜʝ ὴ̈  ̓̎Ȣ ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ 

ʪʠʩʢʫ ʛʘʟʽʚ ʟʘ ʪʫʨʙʽʥʦʶ. 

 

9. ʈʽʚʥʷʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ [82]: 

ὴ
̄
ά ά̐ ȟ     (5.10) 

ʜʝ ὴ  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ; 

ὴ  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʂɿ; 

 ά  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

  ά̄  ï ʥʦʤʽʥʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

 ά  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ; 

 ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ. 

 

10. ʈʽʚʥʷʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʫʨʙʽʥʠ [82]: 

ὔ̓ ά  ̄ ̄–̓ ὙὝ̄̄ ρ
̈̓

̅̓
ȟ   (5.11) 

̅̆  –̓ ɀ ̋ ̨̨̗̤̏̆̎̓̕ ̩̋̏̑̉̒̎̏ ̨̩̅ ̨̓̔̑̂̎̉. 

 

11. ʈʽʚʥʷʥʥʷ, ʱʦ ʟʚôʷʟʫʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʘ ʚʽʜʥʦʰʝʥʥʷ 

ʦʢʨʫʞʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦ ʘʜʽʘʙʘʪʠʯʥʦʾ [69]: 

–̓ ˍ
́̅

ˏ
́̅
ȟ      (5.12) 

ʜʝ ό ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʢʨʫʞʥʦʾ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ ό
̒̑

; 

ὅ́  ̅ï ʘʜʽʘʙʘʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ 

 ὅ́ ̅ ὙὝ̄̄ ρ
̈̓

̅̓
ȟ       (5.13) 
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12. ʈʽʚʥʷʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ: 

ὔ̎ ̏ ὥ̎ ὲ̏” ὦ̎ ὲ̏ά ȟ     (5.14) 

ʜʝ ὥ̎  ̏ ʪʘ ὦ̎  ̏ ï ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴ ʡʦʛʦ 

ʧʦʪʫʞʥʽʩʪʴ ʟ ʚʝʣʠʯʠʥʦʶ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʘ ʤʘʩʦʚʦʶ 

ʚʠʪʨʘʪʦʶ ʯʝʨʝʟ ʥʘʩʦʩ. 

 

13. ʈʽʚʥʷʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ [69]: 

ὔ̎ ̐ ὥ̎ ὲ̐”̐ ὦ̎ ὲ̐ά̐ ȟ     (5.15)  

ʆʪʞʝ, ʜʠʥʘʤʽʢʘ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤʠ ʟ 4-ʭ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʜʝʚôʷʪʠ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ. 

ɺʠʨʽʰʠʪʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʙʫʜʴ-ʷʢʠʤ ʯʠʩʝʣʴʥʠʤ ʤʝʪʦʜʦʤ.  

ɯʩʥʫʶ̒  ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʩʥʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʧʦʭʠʙʢʘ ʫ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʨʽʚʥʷʥʴ ʙʫʜʝ ʤʝʪʦʜ ɽʡʣʝʨʘ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʽʚʥʷʥ ɹʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʠʭ ʚʝʣʠʯʠʥ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, 

ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ, ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʘ 

ʢʘʤʝʨʫ ʙʫʜʫʪʴ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

14. ʈʽʚʥʷʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʫ: 

ὲ ὲ ̓ ̎̏ ̎̐

˟˚ˍ
ῳ†ȟ     (5.16) 

 ʜʝ ὲ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ; 

 ὲ  ï ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʽʥʪʝʛʨʫʚʘʥʥʷ; 

 ῳ† ï ʢʨʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ.  

15.  ʈʽʚʥʷʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ: 

ά̏  ̄ ̄ ά̏  ̄̄
̃̉Ȣ̖̏ ̅̓ ̄̄  ̏̄̄

̄̄
ῳ†ȟ    (5.17) 



149 
 

ʜʝ  ά̏  ̄  ̄ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʥʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ; 

 ά̏  ̄̄  ï ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ 

ʽʥʪʝʛʨʫʚʘʥʥʷ. 

16. ʈʽʚʥʷʥʥʷ ʧʦʪʦʯʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ 

ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ: 

ά̏  ̋ ̈ ά̏  ̋̈
̃̉Ȣ̖̏ ̄̄  ̏̄̄

̄̄
ῳ†ȟ    (5.18) 

ʜʝ ά̏  ̋  ̈ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ 

ʟʛʦʨʷʥʥʷ; 

 ά̏  ̋̈  ï ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ ʽʥʪʝʛʨʫʚʘʥʥʷ. 

17. ʈʽʚʥʷʥʥʷ ʧʦʪʦʯʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ: 

ά̐ ά̐
̃̉ ̖̎̐ ̐ ̐

̐
ῳ†ȟ     (5.19) 

ʜʝ ά̐  ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ; 

 ά̐  ï ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ 

ʽʥʪʝʛʨʫʚʘʥʥʷ.  

ʇʦʯʘʪʢʦʚʠʤ ʫʤʦʚʘʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʤʦʤʝʥʪ ʢʦʣʠ ʚʩʽ 

ʧʫʩʢʦʚʽ ʢʣʘʧʘʥʠ ʟʘʢʨʠʪʽ, ʦʪʞʝ, ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 

ά̐ π; ά̏  ̋̈ π; ά̏  ̄̄ π; ὲ π. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ ʟʥʘʤʝʥʥʠʢʫ 

ʜʠʬʝʨʝʥʮʽʘʣʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʥʘʩʦʩʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʬʽʛʫʨʫʻ ʧʦʪʦʯʥʝ 

ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ, ʨʦʟʨʘʭʫʥʦʢ ʪʨʝʙʘ ʧʦʯʠʥʘʪʠ ʟ ὲ ρ. 

ʋ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ ʬʽʛʫʨʫʻ ʚʝʣʠʯʠʥʘ RT, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʝʣʠʯʠʥʫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʘʟʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ,  ʟʘʟʚʠʯʘʡ 

ʨʦʙʠʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʝʣʠʯʠʥʘ  RT ʻ ʚʝʣʠʯʠʥʦʶ ʧʦʩʪʽʡʥʦʶ [76].  ɼʣʷ 

ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʨʽʜʢʠʡ ʢʠʩʝʥʴ ï ʢʝʨʦʩʠʥ ʘʙʦ 

ɸʊ ï ʅɼʄɻ, ʪʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʜʦʩʠʪʴ ʩʧʨʘʚʝʜʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʟʤʽʥʶʻʪʴʩʷ ʤʝʥʰʝ ʥʽʞ ʟʘ 0,1 ʩʝʢʫʥʜʠ. 
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ʆʩʦʙʣʠʚʽʩʪʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʻ ʪʝ, ʱʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ 

ʢʘʪʘʣʽʟʘʪʦʨʽ ʻ ʽʥʝʨʪʥʠʤ ʧʨʦʮʝʩʦʤ, ʪʦʤʫ ʥʘʧʝʚʥʝ ʙʫʜʝ ʽʩʥʫʚʘʪʠ ʜʝʷʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʢʦʣʠ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʝ ʻ ʨʽʚʥʦʚʘʞʥʠʤ  

ʧʨʦʮʝʩʦʤ.  ʆʪʞʝ ʚʝʣʠʯʠʥʘ RT ʙʫʜʝ ʟʤʽʥʥʦʶ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ ʧʨʦʮʝʩ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ RT ʟʘ ʯʘʩʦʤ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʧʫʩʢʫ 

ʧʨʦʪʦʪʠʧʫ ʜʚʠʛʫʥʘ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ ʩʭʝʤʦʶ, ʚʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 5.3 ʪʘ ʧʦʨʽʚʥʷʥʦ 

ʨʝʟʫʣʴʪʘʪ ʟ ʨʦʟʨʘʭʫʥʢʦʤ, ʷʢʠʡ ʙʽʣʦ ʧʨʦʚʝʜʝʥʦ ʟ ʜʦʧʫʱʝʥʥʷʤ, ʱʦ ʚʝʣʠʯʠʥʘ RT 

ʻ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦ. ʅʘ ʨʠʩ. 5.4 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ. 

 

ʈʠʩ. 5.4. ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟʘ ʫʤʦʚʠ RT=const ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤ 

 

ɿ ʨʠʩ. 5.4. ʚʠʜʥʦ, ʱʦ ʚʠʭʽʜ ʜʚʠʛʫʥʘ ʥʘ ʨʝʞʠʤ ʟʛʽʜʥʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʫʤʦʚʠ 

RT=const ʟʘʡʤʘʻ ʣʠʰʝ 0,25 ʩʝʢʫʥʜʠ ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʯʘʩ ʚʠʭʦʜʫ ʜʚʠʛʫʥʘ ʥʘ ʨʝʞʠʤ ʩʢʣʘʜʘʻ 1 ʩʝʢʫʥʜʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʰʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ 1,2 ʩʝʢʫʥʜʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. 
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ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʙʝʟ ʫʪʦʯʥʝʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ 

ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʤʝʥʪ ʚʠʭʦʜʫ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ 

ʟʘʜʘʥʠʡ ʨʝʞʠʤ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʥʝʤʦʞʣʠʚʦ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʯʘʩ ʜʣʷ ʚʽʜʢʨʠʪʪʷ 

ʢʣʘʧʘʥʘ ʧʘʣʴʥʦʛʦ.  

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʽ ʦʪʨʠʤʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ RT = f(Ű), ʥʘʤʠ 

ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ   RT ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ 

ʯʘʩʦʤ. ɿʘʣʝʞʥʽʩʪʴ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5.5, ʨʝʟʫʣʴʪʘʪ ʫʪʦʯʥʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.6. 

 

ʈʠʩ. 5.5. ɻʨʘʬʽʢ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ RT ʟʘ ʯʘʩʦʤ 
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ɿ ʨʠʩ. 5.6 ʚʠʜʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ ʯʘʩʦʤ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʘʣʠʚʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ. 

ʅʘ ʨʠʩ. 5.5 ʟʘʣʝʞʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʧʨʷʤʠʭ. ʇʨʦʪʝ ʜʣʷ 

ʦʮʽʥʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʦʧʫʱʝʥʥʷ, ʱʦ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʦʩʠʪʴ ʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʪʘ ʤʘʻ ʚʠʛʣʷʜ: 

 ὙὝ̐̏ ̓
̨̑ ̃

ȟ
†ȟ      (5.20) 

ʜʝ ὙὝ̐̏ ̓ ï ʧʦʪʦʯʥʘ ʚʝʣʠʯʠʥʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ, 

ὙὝ̨̑ ̃ ï ʨʽʚʥʦʚʘʞʥʘ ʚʝʣʠʯʠʥʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, 

† ï ʯʘʩ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʘʥʥʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʫ ʜʽʘʧʘʟʦʥʽ † ʚʽʜ 0 ʜʦ 1,1 ʩʝʢʫʥʜʽ ʽ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʨʽʙʥʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʘ. ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʪʠʧʽʚ 

ʢʘʪʘʣʽʟʘʪʦʨʘ, ʟʘʣʝʞʥʽʩʪʴ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʫʪʦʯʥʝʥʥʷ.  

ʅʘ ʨʠʩ. 5.7. ʟʦʙʨʘʞʝʥʦ ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ ʥʘ ʷʢʽʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪ, ʷʢʘ ʬʘʢʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʚʠʛʫʥ ʙʝʟ, ʘʣʝ ʙʝʟ ʥʘʩʦʩʘ 

ʧʘʣʴʥʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʞʠʢʣʝʨ-ʽʤʽʪʘʪʦʨ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʪʫʨʙʽʥʽ.  ʋ ʪʘʙʣʠʮʽ 5.1 ʧʦʢʘʟʘʥʦ 

ʪʠʧʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ. 
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ʈʠʩ. 5.6. ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ 

ʚʝʣʠʯʠʥʠ RT ʟʘ ʟʘʣʝʞʥʽʩʪʶ, ʚʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 5.5 

 

 

ʈʠʩ. 5.7. ʉʭʝʤʘ ʨʦʟʨʦʙʣʝʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ: 

PS ï ʜʘʪʯʠʢ ʪʠʩʢʫ; TS ï ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ; RPM ï ʜʘʪʯʠʢ ʦʙʝʨʪʽʚ; 

FM ï ʚʠʪʨʘʪʦʤʽʨ; ɾ - ʞʠʢʣʝʨʠ 
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           ʊʘʙʣʠʮʷ 5.1. 

ɿʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ, 

[ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ  ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʫ] 

ɼʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʏʘʩʪʦʪʘ 

ʨʝʻʩʪʨʘʮʽʾ, 

[ɻʮ] 

ʊʠʩʢ ʥʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʫ 

ʦʢʠʩʣʶʚʘʯʘ [bar] 1é160 Ñ0,5% 100 

ʊʠʩʢ ʥʘ ʚʭʦʜʽ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʪʫʨʙʽʥʠ [bar] 1é160 Ñ0,5% 100 

ʊʠʩʢ ʥʘ ʚʭʦʜʽ ʚ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʢʘʤʝʨʠ [bar] 1é160 Ñ0,5% 100 

ʊʠʩʢ ʟʘ ʪʫʨʙʽʥʦʶ [bar] 1é100 Ñ0,5% 100 

ʊʠʩʢ ʧʝʨʝʜ ʞʠʢʣʝʨʦʤ-

ʽʤʽʪʘʪʦʨʦʤ ʢʘʤʝʨʠ [bar] 1é100 Ñ0,5% 100 

ʆʙʝʨʪʠ ʊʅɸ [ʦʙ/ʭʚ] 0é45000 Ñ1% 1200 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʠʩʣʶʚʘʯʘ 

ʥʘ ʚʭʦʜʳ ʚ ʥʘʩʦʩ [C] -196é300 Ñ0,1% 100 

ʄʘʩʦʚʘ ʚʠʪʨʘʪʘ 

ʦʢʠʩʣʶʚʘʯʘ [ʢʛ/ʩ] 0é40 Ñ0,5% 100 

    

 

 

5.4. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʧʫʩʢʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʤʢʥʝʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʦʢʠʩʣʶʚʘʯʘ 

 

ɼʦʧʦʚʥʶʶʯʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ 

ʨʽʚʥʷʥʥʷʤ 5.20 ʚʠʟʥʘʯʠʤʦ ʭʘʨʘʢʪʝʨ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʪʘ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ. ɼʣʷ ʮʴʦʛʦ ʙʫʜʝʤʦ ʧʦʩʣʽʜʦʚʥʦ ʤʦʜʝʣʶʚʘʪʠ ʢʦʞʝʥ ʢʨʦʢ 

ʮʠʢʣʦʛʨʘʤʠ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʮʠʢʣʦʛʨʘʤʠ ʜʚʠʛʫʥʘ ʙʫʜʝ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʘ 

ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʽ ʦʜʥʦʯʘʩʥʝ ʘʙʦ ʟ ʥʝʟʥʘʯʥʦʶ ʟʘʪʨʠʤʢʦʶ 

ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʧʫʩʢ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʪʘʢʽ ʝʪʘʧʠ: 

1. ɿʘʧʦʚʥʝʥʥʷ ʤʘʛʽʩʪʨʘʣʽ ʛʘʟʦʛʝʥʝʨʘʪʦʨʫ. ʎʝʡ ʝʪʘʧ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʤʦʤʝʥʪʫ ʚʽʜʢʨʠʪʪʷ ʛʦʣʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ, ʱʦ ʞʠʚʠʪʴ ʛʘʟʦʛʝʥʝʨʘʪʦʨ, 

ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʪʫʨʙʽʥʠ. 
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2. ɿʘʧʦʚʥʝʥʥʷ ʤʘʛʽʩʪʨʘʣʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ʎʝʡ ʝʪʘʧ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʤʦʤʝʥʪʫ ʚʽʜʢʨʠʪʪʷ ʛʦʣʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ, ʱʦ ʞʠʚʠʪʴ ʢʘʤʝʨʫ 

ʟʛʦʨʷʥʥʷ, ʪʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʦʢʠʩʣʶʚʘʯʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. 

3. ɽʪʘʧ ʨʦʟʢʨʫʪʢʠ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʙʫʜʫʪʴ 

ʥʘʚʦʜʠʪʠʩʷ ʫ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ï ʮʝ 

ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʚʠʟʥʘʯʝʥʦʛʦ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚʠʨʘʞʝʥʝ ʫ ʚʽʜʩʦʪʢʘʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʩʥʘ ʤʘʩʦʚʘ 

ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ ʙʫʜʝ ʚʠʨʘʞʝʥʘ ʪʘʢ: 

 

 

ά̏  ̃ ̨̅
 ̏

 ̏̎
 ρππȟ      (5.21) 

 

ʜʝ ά̏  ̃ ̨̅
 ï ʚʽʜʥʦʩʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ;  

  ά̏   ï ʧʦʪʦʯʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ; 

  ά̏  ̎ ï ʥʦʤʽʥʘʣʴʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ. 

ɺʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʚʠʟʥʘʯʠʪʴʩʷ ʪʘʢ: 

 

ά̐
̨̃̅

̐

̐̎
 ρππȟ      (5.22) 

 

ʜʝ ά̐
̨̃̅

 ï ʚʽʜʥʦʩʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʴʥʦʛʦ;  

 ά̐  ï ʧʦʪʦʯʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʴʥʦʛʦ; 

 ά̐  ̎ï ʥʦʤʽʥʘʣʴʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʴʥʦʛʦ. 

ɺʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʠʟʥʘʯʠʪʴʩʷ 

ʪʘʢ: 
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ὲ̃ ̨̅
̎
 ρππȟ      (5.23) 

 

ʜʝ ὲ ̨̃̅ ï ʚʽʜʥʦʩʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ;  

  ὲ ï  ʧʦʪʦʯʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ; 

  ὲ̎ ï ʥʦʤʽʥʘʣʴʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ.  

ɺʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʚʠʟʥʘʯʠʪʴʩʷ ʪʘʢ: 

 

ὴ ̨̃̅
 

 ̎
ρππȟ     (5.24) 

 

ʜʝ ὴ ̨̃̅ ï ʚʽʜʥʦʩʥʠʡ ʪʠʩʢ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʢʘʤʝʨʽ; 

 ὴ  ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʢʘʤʝʨʽ; 

ὴ ̎ ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʢʘʤʝʨʽ. 

  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʨʦʟʨʘʭʫʥʢʠ 

ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʝʪʘʧʥʦ.  ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝ ʚʘʨʽʘʥʪ 

ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ, ʢʦʣʠ ʚʽʥ ʧʨʘʮʶʻ ʥʘ ʦʜʥʦʤʫ ʦʢʠʩʣʶʚʘʯʽ. ʎʠʢʣʦʛʨʘʤʘ ʟʘʧʫʩʢʫ 

ʜʚʠʛʫʥʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʠʤʝ ʪʘʢʠʡ ʚʠʛʣʷʜ: ʧʝʨʰʘ ʢʦʤʘʥʜʘ ï ʚʽʜʢʨʠʪʪʷ 

ʛʦʣʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʢʠʩʣʁ ʚʘʯʘ ʥʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʜʨʫʛʘ ʢʦʤʘʥʜʘ ï ʚʽʜʢʨʠʪʪʷ 

ʛʦʣʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʢʠʩʣʶʚʘʯʘ ʞʠʚʣʝʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 5.8. 
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ʈʠʩ. 5.8. ɼʠʥʘʤʽʢʘ ʨʦʙʦʪʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʚ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʨʝʞʠʤʽ:  

ά̏  ̃ ̨̅
 ï ʚʽʜʥʦʩʥʘ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʦʢʠʩʣʶʚʘʯʘ; ὲ ̃ ̨̅ ï ʚʽʜʥʦʩʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʊʅɸ; 

ὴ ̃ ̨̅ ï ʚʽʜʥʦʩʥʠʡ ʪʠʩʢ ʛʘʟʽʚ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʚ ʢʘʤʝʨʽ 

 

 

ɿ ʨʠʩ. 5.8 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʟʘ ʪʘʢʦʾ ʮʠʢʣʦʛʨʘʤʠ ʚʝʣʠʯʠʥʘ 

ʚʽʜʥʦʩʥʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʦʢʠʩʣʶʚʘʯʘ ʩʢʣʘʜʘʻ 225 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ 

ʚʝʣʠʯʠʥʠ, ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʨʦʪʦʨʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʩʢʣʘʜʘʻ 190 % ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ, ʱʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʥʦʤʽʥʘʣʴʥʫ ʚʝʣʠʯʠʥʫ. ʗʢ 

ʧʨʘʚʠʣʦ, ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʚʝʣʠʯʠʥʠ ʦʙʝʨʪʽʚ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ.  
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ɿ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 5.8, ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, 

ʱʦ ʜʚʠʛʫʥ ʪʘʢʦʾ ʩʭʝʤʠ ʥʝ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʥʘ ʦʜʥʦʤʫ ʦʢʠʩʣʶʚʘʯʽ, 

ʦʩʢʽʣʴʢʠ ʚʝʣʠʯʠʥʘ ʦʙʝʨʪʽʚ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʦʩʷʛʘʻ ʥʝʧʨʠʧʫʩʪʠʤʦ 

ʚʠʩʦʢʦʾ ʚʝʣʠʯʠʥʠ. ʉʧʨʦʙʫʻʤʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ 

ʩʪʨʠʤʫʻ ʚʠʙʽʛʘʥʥʷ ʦʙʝʨʪʽʚ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ.  

ʆʜʥʽʻʶ ʟ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ ʚʽʜʩʫʪʥʽʡ ʦʜʠʥ ʽʟ ʩʧʦʞʠʚʘʯʽʚ 

ʧʦʪʫʞʥʦʩʪʽ ï ʥʘʩʦʩ ʧʘʣʴʥʦʛʦ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʘʩʦʩ ʦʢʠʩʣʶʚʘʯʘ 

ʩʧʦʞʠʚʘʻ ʚʩʶ ʥʘʷʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʪʫʨʙʽʥʽ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʦʙʝʨʪʽʚ 

ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ 

ʦʢʠʩʣʶʚʘʯʘ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʣʷ ʧʘʨʠ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ï ʢʝʨʦʩʠʥ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʨʽʚʥʶʻ 8, ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ ʧʘʣʴʥʦʛʦ 

ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ ʦʢʠʩʣʶʚʘʯʘ ʽ ʩʢʣʘʜʘʻ ʣʠʰʝ 25 % ʚʽʜ 

ʩʫʤʘʨʥʦʾ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʦʨʛʘʥʽʟʘʮʽʷ ʙʘʡʧʘʩʘ ʧʘʣʴʥʦʛʦ ʥʝ ʧʨʠʟʚʝʜʝ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʦʙʝʨʪʽʚ 

ʨʦʪʦʨʘ ʊʅɸ.  

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʬʘʢʪʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʙʽʛʘʥʥʷ ʦʙʝʨʪʽʚ 

ʨʦʪʦʨʘ ʊʅɸ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʶ ʚʝʣʠʯʠʥʦʶ ʢʦʤʧʣʝʢʩʫ  ὙὝ  

ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʣʠʯʠʥʦʶ ʢʦʤʧʣʝʢʩʫ ὙὝ 

ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʥʘ ʪʫʨʙʽʥʽ. 

ʇʽʜʚʠʱʝʥʠʡ ʧʝʨʝʧʘʜ ʥʘ ʪʫʨʙʽʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʟʥʘʯʥʦʛʦ ʥʘʜʣʠʰʢʫ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʘʣʫ ʊʅɸ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʙʝʨʪʠ ʨʦʪʦʨʘ ʟʨʦʩʪʘʶʪʴ ʟʥʘʯʥʦ ʚʠʱʝ 

ʥʦʤʽʥʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʇʨʦʚʝʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ, ʢʦʣʠ ʢʣʘʧʘʥ 

ʧʘʣʴʥʦʛʦ ʂ1 ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʩʧʽʣʴʥʦ ʟ ʢʣʘʧʘʥʦʤ ʞʠʚʣʝʥʥʷ ʦʢʠʩʣʶʚʘʯʘ ʚ ʢʘʤʝʨʫ 

ʜʚʠʛʫʥʘ ʂ3. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʫʥʦʢ ʧʦʚʠʥʝʥ ʟʽʡʪʠʩʷ ʜʦ ʥʦʤʽʥʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ. 

  ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.9,  ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʧʨʠʧʫʱʝʥʥʷ, ɦ ʦ ʜʚʠʛʫʥ ʚʠʭʦʜʠʪʴ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ ʪʽʣʴʢʠ ʢʦʣʠ ʚʝʣʠʯʠʥʘ 

ʢʦʤʧʣʝʢʩʫ ὙὝ  ʢʘʤʝʨʥʦʛʦ ʛʘʟʫ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʽʥʘʣʴʥʽʡ ʚʝʣʠʯʠʥ.̔ ʎʝ 
















































