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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

 ʊʝʭʥʦʣʦʛʽ ʾ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ 
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ʇʨʠʟʥʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʽ ʚʠʛʣʷʜʽ ʢʦʥʩʧʝʢʪʫ ʣʝʢʮʽʡ ï ʟʘʢʨʽʧʠʪʠ ʪʘ 

ʧʦʛʣʠʙʠʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʜʠʩʮʠʧʣʽʥʠ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʪʘ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʦʥʩʧʝʢʪ 

ʣʝʢʮʽʡ ʤʽʩʪʠʪʴ ʦʧʠʩʠ 10 ʪʝʤ. ɿʦʢʨʝʤʘ, ʨʦʟʛʣʷʥʫʪʦ ʘʩʧʝʢʪʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ  ʦʜʝʨʞʘʥʥʷ  ʚʦʣʦʢʥʠʩʪʦʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʫ. ɺʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʘʩʧʝʢʪʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʧʦʣʽʤʝʨʽʚ ʪʘ ʦʧʠʩʘʥʦ 

ʝʬʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʟʜʽʡʩʥʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ.  

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʽʚ ʽ  ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʧʦʢʩʠʜʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ, ʦʜʝʨʞʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ. ʈʦʟʛʣʷʥʫʪʦ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʨʝʛʽʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠʢʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ, ʘ ʪʘʢʦʞ  ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ  ʦʜʝʨʞʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʣʴʪʨʘʟʚʫʢʫ, ʟʦʢʨʝʤʘ, ʩʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʾ ʪʘʨʠ.  

ʅʘʧʨʠʢʽʥʮʽ ʧʦʜʘʻʪʴʩʷ ʩʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʷʢʦʤʫ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ 

ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʪʝʤʘʪʠʢʠ. ɼʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʩʪʫʜʝʥʪʽʚ ʥʘʧʨʠʢʽʥʮʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʜʦ ʫʩʽʭ ʪʝʤ.  
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ɺʉʊʋʇ 
 

ɼʠʩʮʠʧʣʽʥʘ çʊʝʭʥʦʣʦʛʽʾ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè ʦʭʦʧʣʶʻ ʚʠʚʯʝʥʥʷ 

ʟʥʘʯʥʦʛʦ ʟʘ ʦʙʩʷʛʦʤ  ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʪʘ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʇʂʄ).  

ʄʝʪʦʶ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ 

ʟʜʘʪʥʦʩʪʝʡ: 
ï ʧʨʠʟʥʘʯʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ; 

ï  ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʨʘʤʢʘʭ ʩʚʦʾʭ ʟʘʜʘʯ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. 

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ, ʩʪʫʜʝʥʪʠ ʧʽʩʣʷ 

ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʤʘʶʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʘʢʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ: 

 ʟʥʘʥʥʷ: ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʙʦʨʫ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

 ʫʤʽʥʥʷ: ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ ʱʦʜʦ ʘʥʘʣʽʟʫ ʽ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ  ʘʨʤʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʘʪʨʠʮʴ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ  ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʟ 

ʢʦʤʧʦʟʠʪʽʚ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʜʦʚʽʜʢʦʚʠʤʠ ʪʘ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

 ʜʦʩʚʽʜ: ʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʘʥʥʷ ʜʘʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʜʝʢʮʽʡ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʊʝʭʥʦʣʦʛʽʾ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè  ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʋ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʩʫʯʘʩʥʽ ʢʦʤʧʦʟʠʪʠ ʚʩʝ 

ʚʧʝʚʥʝʥʽʰʝ ʚʠʪʽʩʥʷʶʪʴ "ʢʣʘʩʠʯʥʽ" ʤʘʪʝʨʽʘʣʠ. ʅʦʚʽ ʚʦʣʦʢʥʘ, ʪʢʘʥʠʥʠ ʽ 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʩʦʯʝʥʽ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ (ʪ. ʟʚ. ʧʨʝʧʨʝʛʠ) ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʣʠ  ʧʦʰʠʨʝʥʥʷ ʚ ʘʚʽʘʮʽʡʥʽʡ, ʢʦʩʤʽʯʥʽʡ, ʘʪʦʤʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ 

ʪʨʫʙʦʧʨʦʚʽʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʪʦʱʦ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʽʩʥʫʚʘʥʥʷ  ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʇʂʄ, 

ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʥʝ ʪʽʣʴʢʠ ʩʢʣʘʜʘʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʡ 

ʪʝʭʥʦʣʦʛʽʻʶ ʦʜʝʨʞʘʥʥʷ, ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʟʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ, 

ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʇʂʄ ʟ ʧʝʚʥʠʤ, ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʟʜʽʡʩʥʝʥʥʷ ʥʘʧʨʘʚʣʝʥʦʾ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʇʂʄ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʘʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ  [1 ï 10]. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʟ ʇʂʄ ï ʧʦʨʽʚʥʷʥʦ ʩʢʣʘʜʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʇʂʄ ʟʤʽʥʶʶʪʴʩʷ ʡʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʊʦʤʫ ʚʠʙʽʨ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ  ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ,  ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ.  
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ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ  ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʧʝʨʝʨʦʙʢʠ ʇʂʄ ʥʘʙʫʚʘʻ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʇʂʄ. ʎʝ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʚʞʝ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʤʦʜʠʬʽʢʘʮʽʾ ʩʢʣʘʜʘʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʇʂʄ, ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʦʜʝʨʞʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʫʶʯʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [11 ï 17] ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ  ʟʥʠʞʝʥʥʽ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʘ ʜʦʩʷʛʥʝʥʥʽ ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʟʘʦʱʘʜʞʝʥʥʷ ʧʨʠ ʾʭ ʦʜʝʨʞʘʥʥʽ 

[18 ï 20].  

ɹʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʽʜ ʤʦʜʠʬʽʢʘʮʽʻʶ ʇʂʄ,  ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʚ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ [1 ï 2, 7], ʥʘʧʨʘʚʣʝʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʭʽʤʽʯʥʠʤʠ, ʪʘʢ ʽ ʬʽʟʠʯʥʠʤʠ ʘʙʦ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʂʨiʤ ʯʠʩʪʦ ʭiʤiʯʥʠʭ ʤʝʪʦʜiʚ ʤʦʜʠʬiʢʘʮiʾ (ʪʘʢʠʭ, ʷʢ ʩʦʧʦʣiʤʝʨiʟʘʮiʷ,  

ʧʨʠʚʠʚʢʘ,  ʟʰʠʚʢʘ  ʪʦʱʦ), ʪʝʭʥʦʣʦʛiʷ ʧʝʨʝʨʦʙʢʠ ʧʦʣiʤʝʨiʚ ʦʧʝʨʫʻ ʪʘʢʠʤʠ 

ʬiʟʠʢʦ-ʭiʤiʯʥʠʤʠ ʪʘ ʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ,  ʷʢ ʧʣʘʩʪʠʬiʢʘʮiʷ, ʥʘʧʦʚʥʝʥʥʷ, 

ʟʧʣʘʚʣʝʥʥʷ ʜʚʦʭ ʘʙʦ ʙiʣʴʰʝ ʧʦʣiʤʝʨiʚ, ʦʙʨʦʙʢʘ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʤ (ʋɿ), ʣʘʟʝʨʥʠʤ  ʪʘ  ʨʘʜiʘʮiʡʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ [21 ï 27].  

ʎʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ ʟʤiʥʶʚʘʪʠ ʭiʤiʯʥʫ ʙʫʜʦʚʫ ʧʦʣiʤʝʨʫ,  ʡʦʛʦ ʬiʟʠʯʥʫ 

(ʥʘʜʤʦʣʝʢʫʣʷʨʥʫ) ʩʪʨʫʢʪʫʨʫ,  ʩʢʣʘʜ ʪʘ ʬʘʟʦʚʫ ʩʪʨʫʢʪʫʨʫ ʷʢ  ʦʢʨʝʤʦʛʦ 

ʦʣʽʛʦʤʝʨʘ,  ʪʘʢ ʽ ʧʦʣiʤʝʨʥʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ï ʚʩʝ ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʥʘʧʨʘʚʣʝʥʦʾ ʟʤiʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʦʛʦ ʇʂʄ.          

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʇʂʄ ʟ ʥʝʦʙʭʽʜʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ,  ʟ 

ʨʷʜʫ ʧʨʠʯʠʥ ʻ ʚʠʢʣʶʯʥʦ ʩʢʣʘʜʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ.  

ʇʦ-ʧʝʨʰʝ, ʜʦʩʽ ʚʽʜʩʫʪʥʽ ʜʦʩʠʪʴ ʯʽʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʫʷʚʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʥʘʧʨʘʚʣʝʥʦ ʦʜʝʨʞʫʚʘʪʠ ʥʦʚʽ ʇʂʄ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʜʣʷ ʧʨʦʮʝʩʽʚ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʽʜʢʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʧʨʦʩʦʯʫʚʘʥʥʷ, ʜʦʟʦʚʘʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ  ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [9].  

ʗʢʱʦ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʽʩʪʦʨʽʶ ʩʪʚʦʨʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʩʠʩʪʝʤ, ʪʦ ʤʦʞʥʘ 

ʧʝʨʝʩʚʽʜʯʠʪʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʝʦʨʝʪʠʯʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʤʝʨʽʚ (ʟʦʢʨʝʤʘ,  ʧʨʦ ʾʭ ʘʜʛʝʟʽʶ) ʟ'ʷʚʣʷʣʠʩʷ ʚʞʝ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʠʭ (ʢʦʥʢʨʝʪʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ [9]. ʎʽ ʪʝʦʨʽʾ ʽ ʢʦʥʮʝʧʮʽʾ, ʙʘʛʘʪʦ ʷʢʽ ʟ ʷʢʠʭ 

ʨʦʟʛʣʷʜʘʶʪʴ ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, ʙʝʟʫʤʦʚʥʦ ʻ ʮʽʢʘʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʦʟʰʠʨʶʶʪʴ 

ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʘʶʯʠʭ ʧʨʦʮʝʩʽʚ.  

ɺʦʥʠ ʪʘʢʦʞ ʻ ʢʦʨʠʩʥʠʤʠ ʧʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʽʩʥʫʶʯʠʭ ʪʘ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʢ ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʨʤʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ [1 ï 44]. ʇʨʦʪʝ ʞʦʜʥʘ ʟ ʽʩʥʫʶʯʠʭ ʪʝʦʨʽʡ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ. ʊʦʤʫ 

ʫʷʚʣʷʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʫʷʚʣʝʥʴ, ʷʢʘ ʦʭʦʧʣʶʻ ʰʠʨʦʢʝ ʢʦʣʦ ʧʠʪʘʥʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʇʂʄ [1].  
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ʇʦ-ʜʨʫʛʝ, ʦʩʢʽʣʴʢʠ ʧʦʣʽʤʝʨ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʢʦʤʧʦʟʠʮʽʾ  (ʪʦʙʪʦ ʾʾ 

ʤʘʪʨʠʮʶ), ʪʦ ʚʠʙʽʨ ʩʘʤʝ ʧʦʣʽʤʝʨʫ ʻ ʧʝʨʰʠʤ ʽ ʚʠʨʽʰʘʣʴʥʠʤ ʢʨʦʢʦʤ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʇʂʄ.  

ʇʦ-ʪʨʝʪʻ, ʜʦ ʩʢʣʘʜʫ ʇʂʄ, ʢʨʽʤ ʧʦʣʽʤʝʨʫ, ʚʭʦʜʷʪʴ ʥʘʧʦʚʥʶʚʘʯʽ, ʟʦʢʨʝʤʘ, 

ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽ (ʜʘʣʽ ï ɺʅ), ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʟʛʫʱʫʚʘʯʽ, 

ʪʠʢʩʦʪʨʦʧʥʽ ʜʦʙʘʚʢʠ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ. ʇʨʠʯʦʤʫ ʢʦʞʥʘ ʟ ʮʠʭ ʜʦʙʘʚʦʢ 

ʚʠʢʦʥʫʻ ʧʝʚʥʽ ʬʫʥʢʮʽʾ.  

ʊʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʢʦʛʦ  ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʇʂʄ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ 

ʫʷʚʣʷʪʠ, ʷʢ ʮʽ ʩʢʣʘʜʦʚʽ (ʪʦʙʪʦ ʭʽʤʽʯʥʝ ʤʦʜʠʬʽʢʫʚʘʥʥʷ) ʙʫʜʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʇʂʄ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʇʂʄ ʽʟ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠʜʽʣʷʶʪʴ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ.  

ʊʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʇʂʄ ʚʘʞʣʠʚʦ ʚʠʙʠʨʘʪʠ 

ʝʬʝʢʪʠʚʥʽ (ʦʧʪʠʤʘʣʴʥʽ) ʨʝʞʠʤʠ ʬʦʨʤʫʚʘʥʥʷ (ʽ, ʟʦʢʨʝʤʘ, ʪʚʝʨʜʽʥʥʷ) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ (ʘʙʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ) ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʥʘʡʤʝʥʰʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʫ ʪʦʡ ʞʝ 

ʯʘʩ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʬʦʨʤʦʚʘʥʠʭ ʇʂʄ.  

ɼʦ ʧʦʜʽʙʥʠʭ ʥʘʧʨʷʤʽʚ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʥʦʩʠʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʪʚʝʨʜʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʫʣʴʪʨʘʟʚʫʢʫ (ʋɿ), ʦʙʨʦʙʢʘ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʡ ʽʥ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʋɿ-ʜʽʘʧʘʟʦʥʫ, ʘʙʦ 

ʋɿ-ʢʦʣʠʚʘʥʴ (ʋɿʂ), ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʨʽʜʢʽ ʯʠ ʪʚʝʨʜʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʽʤʽʯʥʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʷʜʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ, 

ʬʦʨʤʫʚʘʥʥʷ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʽʷ ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ ʟʚʫʢʦʚʦʛʦ ʽ ʋɿ-ʜʽʘʧʘʟʦʥʽʚ 

ʯʘʩʪʦʪ ʥʘ ʨʽʜʠʥʠ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʢʦʣʠʚʘʥʥʷ ʜʣʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʜʠʩʧʝʨʛʫʚʘʥʥʷ, ʝʤʫʣʴʛʫʚʘʥʥʷ ʽ ʦʜʝʨʞʘʥʥʷ 

ʩʫʩʧʝʥʟʽʡ, ʧʨʦʮʝʩʽʚ ʤʘʩʦʦʙʤʽʥʫ, ʟʤʽʰʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʜʝʝʤʫʣʴʛʫʚʘʥʥʷ, ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʢʨʫʩʪʫʚʘʥʥʶ ʧʦʚʝʨʭʦʥʴ ʘʧʘʨʘʪʽʚ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʦʩʘʜʘʤʠ ʽ ʥʘʢʠʧʦʤ, ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʽ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʜʣʷ 

ʧʨʝʧʘʨʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʽʟ ʢʨʠʩʪʘʣʽʯʥʠʭ, ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ, ʚʦʣʦʢʥʠʩʪʠʭ ʡ ʽʥʰʠʭ 

ʨʝʯʦʚʠʥ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ  

ʢʦʤʧʦʟʠʮʽʡʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʷʜʽ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ [18, 45 ï 51]. 

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʻ ʘʢʪʫʘʣʴʥʠʤ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘ ʾʭ ʙʘʟʽ 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʘʣʽʟʫʙʯʠʭ ʾʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʘʚʽʪʘʮʽʡʥʦʾ 

ʦʙʨʦʙʢʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ  ʋɿʂ, 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʮʠʭ ʨʝʞʠʤʽʚ 

ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʘʣʽʟʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ  ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʷʢ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʽ 

ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʘ ʩʘʤʝ ʷʢ ʟʚ'ʷʟʫʶʯʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʦʢʨʝʤʘ,  ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʇʂʄ, ʷʚʣʷʶʪʴ 

ʥʝʜʦʨʦʛi,  ʚʠʩʦʢʦʤiʮʥi,  ʟʚʠʯʘʡʥʦ ʞʦʨʩʪʢi  ʚ ʟʘʪʚʝʨʜʽʣʦʤʫ  ʩʪʘʥʽ  
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ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʽ, ʘ ʩʘʤʝ ʝʧʦʢʩʠʜʥʽ ʧʦʣiʤʝʨʠ (ɽʇ), ʱʦ ʦʜʝʨʞʫʶʪʴ ʥʘ ʦʩʥʦʚʽ 

ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ (ɽʂ), ʟʦʢʨʝʤʘ, ʝʧʦʢʩʠʜʥʠʭ ʦʣʽʛʦʤʝʨʽʚ (ɽʆ).   

ʐʠʨʦʢi ʤʦʞʣʠʚʦʩʪi ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥi ʝʧʦʢʩʠʜʥʠʭ ʤʘʪʨʠʮʴ ʧʦ  

ʚiʜʥʦʰʝʥʥʶ ʜʦ iʥʰʠʭ ʧʦʣʽʤʝʨʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʇʂʄ ʥʘ ʦʩʥʦʚʽ ʘʨʤʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, 

ʚiʜʢʨʠʚʘʶʪʴʩʷ ʟʘʚʜʷʢʠ ʾʭʥiʤ ʚʣʘʩʪʠʚʦʩʪʷʤ,  ʘ ʩʘʤʝ:  

 ʥʠʟʴʢʽʡ ʣiʥiʡʥʽʡ ʫʩʘʜʮʽ;  

 ʚiʜʩʫʪʥʦʩʪʽ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ  ʨʝʯʦʚʠʥ ʪʚʝʨʜʥ̔ʥʷ;   

 ʚʠʩʦʢʽʡ ʘʜʛʝʟiʡʥʽʡ  ʤiʮʥʦʩʪʽ;  

 ʤʦʞʣʠʚʦʩʪʽ ʦʜʝʨʞʘʥʥʷ ʮʠʭ ʝʧʦʢʩʠʜʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ (ɽɿ) ʫ ʨiʟʥʦʤʫ 

ʬiʟʠʯʥʦʤʫ  ʩʪʘʥi  ï ʚiʜ ʪʚʝʨʜʠʭ  ʜʦ ʥʠʟʴʢʦʚ'ʷʟʢʠʭ,  ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨiʟʥi ʪʝʭʥʦʣʦʛiʯʥi ʧʨʠʡʦʤʠ;   

 ʚʠʩʦʢʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚ ʰʠʨʦʢʦʤʫ ʜiʘʧʘʟʦʥi 

ʪʝʤʧʝʨʘʪʫʨ;  

 ʚʦʜʦ-ʪʘ ʭiʤiʯʥʽʡ ʩʪiʡʢʦʩʪʽ.           

ɺʘʞʣʠʚʦ ʽ ʪʝ, ʱʦ ɽʆ ʣʝʛʢʦ ʭʽʤʽʯʥʦ  ʤʦʜʠʬʽʢʫʚʘʪʠ ʨʽʟʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʠʭ ʢʦʤʧʦʟʠʮʽʡ. ɺʠʩʦʢʘ ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

ɽʆ ʜʦʟʚʦʣʷʻ ʟʘʪʚʝʨʜʞʫʚʘʪʠ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʚʝʨʜʥʠʢʘʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ  ʚ 

ʧʦʩʽʙʥʠʢʫ ʦʧʠʩʫʶʪʴʩʷ ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʟʠʮʽʾ ʽ ʟʚ'ʷʟʫʶʯʽ, ʱʦ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʘʨʤʦʚʘʥʠʭ (ʪʢʘʥʠʭ ʽ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ) ʥʘʧʦʚʥʶʚʘʯʽʚ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʪʘʥʦʚʠʣʠ ʩʘʤʝ ʝʧʦʢʩʠʜʥʽ ʤʘʪʨʠʮʽ.  

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʇʂʄ ʥʘ 

ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʨʫʣʦʥʥʠʭ ɺʅ ʻ ʧʦʩʠʣʝʥʥʷ ʧʦʣʽʤʝʨʥʦʾ, ʟʦʢʨʝʤʘ, 

ʝʧʦʢʩʠʜʥʦʾ ʤʘʪʨʠʮʽ. ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʫ ʫʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ɽʆ ʷʢ 

ʩʫʧʝʨʧʦʟʠʮʽʾ ʜʚʦʭ ʧʨʦʩʪʦʨʦʚʦ-ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʽʪʦʢ ï ʪʝʨʤʦʬʣʶʢʪʫʘʮʽʡʥʦʾ ʩʽʪʢʠ 

ʬʽʟʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʚʽʜʥʦʩʥʦ ʪʝʨʤʦʩʪʘʙʽʣʴʥʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʽʪʢʠ, ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʧʨʠʥʮʠʧ ʧʦʩʠʣʝʥʥʷ ɽʇ  ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʙʫʜʦʚʠ ʾʭ ʩʪʨʫʢʪʫʨʠ.  

ʆʩʪʘʥʥʻ ʧʨʠʚʦʜʠʪʴ ʫ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦ ʟʨʦʩʪʘʥʥʷ ʾʾ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʮʥʝʥʥʷ ʫ ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. ɼʦʩʷʛʥʫʪʠ 

ʮʴʦʛʦ ʤʦʞʥʘ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʾ ʋɿ-ʜʽʾ.   

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʨʤʦʚʘʥʠʭ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽ ɺʅ ʦʜʥʠʤʠ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʙʘʟʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʩʝʨʝʜ ʷʢʠʭ ï ʧʨʦʮʝʩ 

ʧʨʦʩʦʯʫʚʘʥʥʷ (ʜʘʣʽ ï ʧʨʦʩʦʯʫʚʘʥʥʷ), ʩʫʰʽʥʥʷ (ʷʢ ʧʦʧʝʨʝʜʥʴʦʛʦ, ʪʘʢ ʽ 

ʦʩʪʘʪʦʯʥʦʛʦ), ʘ ʪʘʢʦʞ ʧʨʦʮʝʩ ʜʦʟʦʚʘʥʦʛʦ ʥʘʥʝʩʝʥʥʷ.  

ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʟʜʽʡʩʥʶʻ ʚʧʣʠʚ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ ʽʟ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ, ʻ ʩʘʤʝ ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ɺʅ ʪʘ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ 

(ʘʜʛʝʟʽʡʥʘ ʤʽʮʥʽʩʪʴ).  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ 

ʟʯʝʧʣʝʥʥʷ ʻ ʜʦʙʨʝ ʟʤʦʯʫʚʘʥʥʷ ʽ ʷʢʽʩʥʝ ʧʨʦʩʦʯʫʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ɽɿ, ʘ ʪʘʢʦʞ 

ʥʘʩʪʫʧʥʝ ʡʦʛʦ ʩʫʰʽʥʥʷ (ʷʢ ʧʦʧʝʨʝʜʥʻ, ʪʘʢ ʽ ʦʩʪʘʪʦʯʥʝ). ɺʽʜ ʷʢʦʩʪʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʽ ʩʫʰʽʥʥʷ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʤʦʥʦʣʽʪʥʽʩʪʴ ʽ ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʇʂʄ, ʘ ʪʘʢʦʞ 

ʡʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʨʫʣʦʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ (ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʜʞʛʫʪʠ, ʪʢʘʥʠʥʠ ʪʦʱʦ) ɽɿ ʰʠʨʦʢʦ 
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ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʭʽʤʽʯʥʽʡ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ, 

ʪʝʢʩʪʠʣʴʥʽʡ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [11 ï 17].  

ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ, ʷʢ ʦʨʪʦʧʝʜʠʯʥʽ ʽʤʧʣʘʥʪʘʥʪʠ ʪʘ ʝʥʜʦʧʨʦʪʝʟʠ, ʜʝʢʦʨʘʪʠʚʥʽ 

ʰʘʨʫʚʘʪʽ ʧʣʘʩʪʠʢʠ, ʩʠʥʪʝʪʠʯʥʘ ʬʘʥʝʨʘ, ʛʝʪʽʥʘʢʩ, ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʪʝʢʩʪʦʣʽʪ, ʽʟʦʣʷʮʽʡʥʽ ʩʪʨʽʯʢʠ ʽ ʽʥʰ.), ʰʪʫʯʥʠʡ ʰʧʦʥ,  ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 

ʜʣʷ ʨʘʢʝʪʦ,- ʘʚʪʦʤʦʙʽʣʝ- ʽ ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʤʝʜʠʮʠʥʠ, ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʡ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʦʜʝʨʞʫʶʪʴ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʨʫʣʦʥʥʠʭ 

(ʦʨʽʻʥʪʦʚʘʥʠʭ) ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦ ʱʦ ʤʦʚʘ ʙʫʜʝ ʡʪʠ ʜʘʣʽ.  

ʆʢʨʝʤʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʠʡ ʚʠʜ ʇʂʄ, ʷʢ ʧʨʝʧʨʝʛʠ ï ʮʝ ʢʦʤʧʦʟʠʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ-ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʪʦʙʪʦ ʧʨʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʘʜʘʥʫ 

ʢʽʣʴʢʽʩʪʴ ɺʅ ʽ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ, ʘʙʦ ʧʦʣʽʤʝʨʥʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ  (ʜʘʣʽ ï ʇɿ) 

[12]. ɰʭ ʦʜʝʨʞʫʶʪʴ ʰʣʷʭʦʤ ʧʨʦʩʦʯʝʥʥʷ ʘʨʤʫʶʯʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʦʩʥʦʚʠ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ (ʷʢ ʧʨʘʚʠʣʦ, ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʤʠ) 

ʟʚ'ʷʟʫʶʯʠʤʠ.  

ʇʨʦʩʦʯʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʨʤʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʘʥʽ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʢʦʥʩʪʘʥʪʠ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʬʽʢʫʶʯʽ 

ʤʝʪʦʜʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ ʚʦʣʦʢʥʘ ʜʦʟʚʦʣʷʶʪʴ ʧʦʣʽʧʰʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʡʞʝ ʜʦ 30%. 

ʅʘ ʦʩʥʦʚʽ ʧʨʝʧʨʝʛʽʚ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʨʝʨʦʙʢʠ ʦʜʝʨʞʫʶʪʴ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʽ ʇʂʄ ʽ ʚʠʨʦʙʠ ʩʘʤʦʾ ʨʽʟʥʦʾ ʬʦʨʤʠ. ʅʦʚʽ ʚʦʣʦʢʥʘ, ʪʢʘʥʠʥʠ ʽ 

ʧʨʝʧʨʝʛʠ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʘʚʽʘʮʽʡʥʽʡ, ʢʦʩʤʽʯʥʽʡ, ʘʪʦʤʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ ʪʨʫʙʦʧʨʦʚʽʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ [12].  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʝʧʨʝʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʨʧʫʩʽʚ 

ʣʽʪʘʢʽʚ ʽ ʚʝʨʪʦʣʴʦʪʽʚ, ʢʨʠʣ, ʦʙʪʽʯʥʠʢʽʚ, ʛʚʠʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʘʛʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʦʚʽʪʨʷʥʠʭ 

ʩʫʜʝʥ, ʟʙʽʣʴʰʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʽ ʪʝʨʤʽʥ ʾʭ ʩʣʫʞʙʠ.  

ɿʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʠʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘ ʤʘʣʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ ʚʠʩʦʢʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʷʢʘ ʧʝʨʝʚʝʨʰʫʻ ʚ 2 3 ʨʘʟʠ ʚʠʪʨʠʚʘʣʽʩʪʴ 

ʤʝʪʘʣʝʚʠʭ ʩʧʣʘʚʽʚ, ʇʂʄ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʣʘʥʝʨʘʭ ʣʽʪʘʢʽʚ      

(ɯʣ-96, ʊʫ-204, ʊʫ-214, ɹʝ-200, ɸʥ-124, ɸʥ-70 ʡ ʽʥ.), ʜʝ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʷʢ ʦʙʰʠʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʢʨʠʣ ʽ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʠʣʦʚʦʛʦ ʥʘʙʦʨʫ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʝʧʨʝʛʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʫʯʘʩʥʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʷʜʦʤ ʫʥʽʢʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʝ ʤʝʥʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʠʥʢʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʨʝʛʽʚ ʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʮʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʣʦʧʘʪʝʡ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ.  

ʋ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʮʽ ʧʨʝʧʨʝʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʚ'ʷʟʢʫ ʣʘʤʽʥʦʚʘʥʠʭ 

ʰʘʨʽʚ ʽ ʫʪʚʦʨʝʥʥʷ ʞʦʨʩʪʢʦʾ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʧʣʘʪʠ, ʪʦʙʪʦ ʪʝʢʩʪʦʣʽʪʽʚ ʽ 

ʩʢʣʦʪʝʢʩʪʦʣʽʪʽʚ. ʋ ʛʥʫʯʢʦ-ʞʦʨʩʪʢʠʭ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪʘʭ ʧʨʝʧʨʝʛʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʩʧʦʣʫʯʥʦʛʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʞʦʨʩʪʢʦʾ ʯʘʩʪʠʥʠ. ʂʨʽʤ 

ʪʦʛʦ, ʧʨʝʧʨʝʛʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʘʚʪʦʤʦʙʽʣʝ-ʽ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ ʢʦʨʧʫʩʽʚ, ʥʝʩʫʯʠʭ ʽ ʥʝʥʝʩʫʯʠʭ ʜʝʪʘʣʝʡ ʘʚʪʦʢʫʟʦʚʽʚ; ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʋ ʤʝʜʠʮʠʥʽ ʧʨʝʧʨʝʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʨʪʝʟʽʚ (ʟʘʩʦʙʽʚ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʬʦʨʤ ʽ ʬʫʥʢʮʽʡ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢ-ʪʦ: 

ʢʦʨʩʝʪʽʚ, ʙʘʥʜʘʞʽʚ, ʘʧʘʨʘʪʽʚ, ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʟʫʪʪʷ, ʫʩʪʽʣʦʢ ʪʦʱʦ). ʇʨʠ ʮʴʦʤʫ 

ʚʜʘʻʪʴʩʷ ʦʙʽʡʪʠʩʷ ʙʝʟ ʤʝʪʘʣʝʚʠʭ ʰʠʥ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʚʘʛʫ ʢʦʥʩʪʨʫʢʮʽʾ.  

ʂʦʤʙʽʥʫʚʘʥʥʷʤ ʪʠʧʽʚ ɺʅ ʟ ʨʽʟʥʠʤʠ ʪʦʚʱʠʥʘʤʠ ʥʠʪʦʢ, ʘ ʪʘʢʦʞ 

ʚʘʨʽʶʚʘʥʥʷʤ ʢʽʣʴʢʽʩʪʶ ʰʘʨʽʚ ʧʨʝʧʨʝʛʽʚ ʽ ʦʙ'ʻʤʥʦʶ ʬʦʨʤʦʶ ʩʠʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠ ʾʭ ʚʠʢʣʘʜʝʥʥʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʤʽʮʥʽʩʥʽ ʽ 

ʧʨʫʞʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʘʭ ʽ ʜʽʣʷʥʢʘʭ ʢʘʨʢʘʩʽʚ ʦʨʪʝʟʘ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʚʠʨʦʙʽʚ ʪʦʚʘʨʽʚ ʥʘʨʦʜʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʨʝʧʨʝʛʽʚ, ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʘ: ʘʚʪʦʙʘʤʧʝʨʠ 

ʦʩʦʙʣʠʚʦʾ ʤʽʮʥʦʩʪʽ, ʰʦʣʦʤʠ ʪʘ ʽʥʰʝ ʟʘʭʠʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, 

ʧʨʦʭʽʜʥʠʢʽʚ, ʩʧʦʨʪʩʤʝʥʽʚ, ʪʦʚʘʨʠ ʜʣʷ ʪʫʨʠʟʤʫ ʽ ʚʽʜʧʦʯʠʥʢʫ (ʨʠʙʘʣʴʩʴʢʽ ʚʫʜʢʠ), 

ʘ ʪʘʢʦʞ ʩʧʦʨʪʠʚʥʠʡ ʽʥʚʝʥʪʘʨ (ʢʣʶʯʢʠ ʜʣʷ ʛʦʣʴʬʫ, ʦʩʥʘʩʪʢʘ ʚʝʣʦʩʠʧʝʜʽʚ, 

ʨʦʣʠʢʦʚʠʭ ʢʦʚʟʘʥʽʚ). 

ʇʨʠ ʮʴʦʤʫ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ-ʧʨʝʧʨʝʛʠ ʥʘ ʦʩʥʦʚʽ ʇɿ, ʘ 

ʩʘʤʝ ɽɿ ʪʘ ʦʨʽʻʥʪʦʚʘʥʠʭ ɺʅ, ʟʘʡʤʘʶʪʴ ʯʽʣʴʥʝ ʤʽʩʮʝ ʟʘ ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘ 

ʩʬʝʨʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʝʜ ʫʩʽʭ ʇʂʄ.  

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ 

ʢʘʚʽʪʘʮʽʡʥʦʾ ʋɿ-ʦʙʨʦʙʢʠ  ʩʧʨʠʷʻ ʩʫʪʪʻʚʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʝʧʨʝʛʽʚ ʪʘ ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ ʇʂʄ. ʊʦʤʫ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʦʩʥʦʚ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ʜʣʷ ʙʘʟʦʚʠʭ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʫʚʘʥʠʭ ʇʂʄ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʟ 

ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨ ʤʦʞʣʠʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʶʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʋɿ-ʜʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʩʫʰʽʥʥʷ (ʫ ʪ.ʯ. ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ), ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʜʦʟʦʚʘʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ɽɿ ʫ ʥʘʧʦʚʥʶʚʘʯʽ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʬʽʟʠʯʥʦʛʦ (ʘ ʩʘʤʝ ʋɿ) 

ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʽʮʥʝʥʥʽ ʝʧʦʢʩʠʜʥʦʾ ʤʘʪʨʠʮʽ, ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɸʜʞʝ ʮʝ ʜʦʟʚʦʣʷʻ ʥʘʤʽʪʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʰʣʷʭʠ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʘʨʤʦʚʘʥʠʭ ʝʧʦʢʩʠʜʥʠʭ 

ʧʦʣʽʤʝʨʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʚʠʱʝʦʟʥʘʯʝʥʠʭ  ʧʠʪʘʥʴ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʫ 

ʨʦʙʦʪʘʭ [1 ï 336], ʪʘ ʾʭ ʚʧʨʦʚʘʞʜʝʥʥʷ ʥʘ ʙʘʟʽ ʧʽʜʧʨʠʻʤʩʪʚ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʠʪʴ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʨʽʰʠʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ ï

ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʷʚʣʝʥʴ ʧʨʦ ʟʜʽʡʩʥʝʥʥʷ 

ʥʘʧʨʘʚʣʝʥʦʾ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ, ɽʂ ʽ ʝʧʦʢʩʠʜʥʠʭ ʢʣʝʡʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ (ɽʂʂ) 

ʥʘ ʙʘʟʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʚʦʣʦʢʥʠʩʪʠʭ ɽʇ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ 

ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ (ʇɽʊʇ) ʘʙʦ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙ (ʇɽʊ). 

ʈʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʙʫʜʝ ʩʧʨʠʷʪʠ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʇʂʄ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ, ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʽʧʰʠʪʴ 
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ʝʢʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʪʘ ʫʤʦʚʠ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʇʂʄ ʫ ʚʠʛʣʷʜʽ 

ʘʨʤʦʚʘʥʠʭ ɽʇ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʩʧʨʠʷʪʠ ʝʢʦʥʦʤʽʯʥʦʤʫ ʽ 

ʩʦʮʽʘʣʴʥʦʤʫ ʧʨʦʛʨʝʩʫ ʚ ʋʢʨʘʾʥʽ. 

ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʩʷʪʠ ʪʝʤ (ʨʦʟʜʽʣʽʚ), ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʋ ʪʝʤʽ 1 ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʇʂʄ. 

ʊʝʤʘ 2 ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʽʚ. 

ʋ ʪʝʤʽ 3 ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʚʦʣʦʢʥʠʩʪʦʥʘʧʦʚʥʝʥʠʭ ʚʠʨʦʙʽʚ ʟ ʢʦʤʧʦʟʠʮʽʡ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ. 

ʋ ʪʝʤʽ 4 ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʝʷʢʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʘʩʧʝʢʪʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʧʦʣʽʤʝʨʽʚ. 

ʋ ʪʝʤʽ 5 ʦʧʠʩʘʥʦ ʝʬʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʟʜʽʡʩʥʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ʋ ʪʝʤʽ 6 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʽʚ ʽ  ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʦʜʝʨʞʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ. 

ʊʝʤʘ 7 ʧʨʠʩʚʷʯʝʥʘ ʦʧʠʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʜʦʩʷʛʥʝʥʥʷ 

ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʚʠʨʦʙʽʚ ʟ ʢʦʤʧʦʟʠʮʽʡ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ  ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʫ. 

ʋ ʪʝʤʽ 8 ʥʘʚʝʜʝʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʥʝʥʘʧʦʚʥʝʥʠʭ ʪʘ 

ʥʘʧʦʚʥʝʥʠʭ ʚʠʨʦʙʽʚ ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ.  

ʋ ʪʝʤʽ 9 ʘʥʘʣʽʟʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʨʝʛʽʚ. 

ʋ ʪʝʤʽ 10  ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʦʜʝʨʞʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʚʠʨʦʙʽʚ 

ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʇʂʄ, ʘ ʩʘʤʝ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʩʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʾ ʪʘʨʠ  ʜʣʷ  ʧʘʢʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ  ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  

ʙʦʻʧʨʠʧʘʩʽʚ. 

ʎʝʡ ʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʧ̔ ʜʛʦʪʦʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ  ʧʨʠ 

ʚʠʢʦʥʘʥʥ ̔ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʽʚ ʣʝʢʮʽʡ, ʷʢʠʡ ʘʚʪʦʨ 

ʯʠʪʘʻ, ʧʦʯʠʥʘʶʯʠ ʟ 2011 ʨʦʢʫ, ʩʪʫʜʝʥʪʘʤ ʢʘʬʝʜʨʠ ʭʽʤʽʯʥʦʛʦ, ʧʦʣʽʤʝʨʥʦʛʦ ʽ 

ʩʠʣʽʢʘʪʥʦʛʦ ʤʘʰʠʙʫʜʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ 

ʉ̔ ʢʦʨʩʴʢʦʛʦè, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ   131 ï çʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘè,  

ʩʧʝʮʽʘʣʽʟʘʮʽʷ   ï  çɯʥʞʠʥʽʨʠʥʛ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʧʘʢʫʚʘʥʥʷè; ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 133 ï çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ   ï çɯʥʞʠʥʽʨʠʥʛ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʧʦʣʽʤʝʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚè. 
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ʊɽʄɸ 1. ʅɸʇʈʗʄʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ  
ʋʃʔʊʈɸɿɺʋʂʆɺʆɰ ʄʆɼʀʌɯʂɸʎɯɰ ʇʆʃɯʄɽʈʅʀʍ ʂʆʄʇʆɿʀʎɯʁʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ   
 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ  ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  

ʦʜʝʨʞʘʥʥʷ ʇʂʄ ʥʘ ʦʩʥʦʚʽ ɽʂ ʽ ɽʇ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ.  

ɼʦʩʣʽʜʞʫʚʘʥʽ ɽʂ, ʟʦʢʨʝʤʘ ʨʝʤʦʥʪʥʽ ɽʂʂ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʠ ʽʟ ʇʂʄ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʥʘ ʦʩʥʦʚʽ ɽʇ,  ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʚ 

ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ (ʚ  ʪʝʭʥʦʣʦʛʽʷʭ ʟ'ʻʜʥʘʥʥʷ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ), ʝʥʝʨʛʝʪʠʮʽ, ʟʚ'ʷʟʢʫ, ʚ ʛʘʟʦʚʽʡ, 

ʘʚʽʘʮʽʡʥʽʡ, ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʽʡ, ʭʽʤʽʯʥʽʡ, ʩʫʜʥʦʙʫʜʽʚʥʽʡ, ʘʚʪʦʤʦʙʽʣʴʥʽʡ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʪʘ ʨʷʜʽ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

 

1.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʧʦʢʩʠʜʥʽ ʧʦʣʽʤʝʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʶ 
ʦʜʝʨʞʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ  

 

1.1.1.  ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʧʦʢʩʠʜʥʽ ʧʦʣʽʤʝʨʠ 
 

ɽʇ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʜʦ ʩʢʣʘʜʫ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʣʘʥʮʶʛʘ ʷʢʠʭ ʚʭʦʜʷʪʴ ʘʪʦʤʠ ʚʫʛʣʝʮʶ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʘʪʦʤʠ ʚʦʜʥʶ, 

ʢʠʩʥʶ, ʘʟʦʪʫ, ʩʽʨʢʠ, ʛʘʣʦʛʝʥʽʚ. ɽʇ ʻ ʪʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʩʽʪʯʘʩʪʠʭ ʘʙʦ 

ʧʨʦʩʪʦʨʦʚʦ ʟʰʠʪʠʭ ʧʦʣʽʤʝʨʽʚ, ʪʦʙʪʦ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʦʚʛʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʮʶʛʽʚ, ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʧʝʨʝʯʥʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ [5]. 

ʇʨʠ ʦʜʝʨʞʘʥʥʽ ʧʦʣʽʤʝʨʽʚ ʩʽʪʯʘʩʪʦʾ ʙʫʜʦʚʠ ʧʨʦʪʽʢʘʻ ʨʝʘʢʮʽʷ ʟʰʠʚʘʥʥʷ 

(ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʘʙʦ ʪʚʝʨʜʽʥʥʷ) ɽʆ ʟ ʪʚʝʨʜʥʠʢʦʤ, ʪʦʙʪʦ ʨʝʘʢʮʽʷ ʫʪʚʦʨʝʥʥʷ 

ʧʦʧʝʨʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ. ʇʽʩʣʷ ʪʚʝʨʜʽʥʥʷ ɽʇ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʘ ʩʽʪʢʘ, ʱʦ ʥʘʢʣʘʜʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʤʽʞ ʩʦʙʦʶ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʨʠ ʥʘʛʨʽʚʘʥʥʥʽ ɽʇ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʝʨʤʦʧʣʘʩʪʽʚ, ʥʝ ʨʦʟʤ'ʷʢʰʫʶʪʴʩʷ, ʪʦʙʪʦ ʜʣʷ ʥʠʭ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʦʜʫ ʟ 

ʪʚʝʨʜʦʛʦ ʫ ʧʣʘʩʪʠʯʥʠʡ ʩʪʘʥ.  

ʇʝʨʝʭʽʜ ʧʦʣʽʤʝʨʽʚ ʟ ʚ'ʷʟʢʦʪʝʢʫʯʦʛʦ ʘʙʦ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ ʫ 

ʩʢʣʦʧʦʜʽʙʥʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʩʢʣʫʚʘʥʥʷʤ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʩʢʣʫʚʘʥʥʷ ʧʦʣʽʤʝʨʫ ʊʩ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʽʡ ʤʝʞʽ 

ʾʭ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ.  

ɽʆ ï  ʮʝ ʦʣʽʛʦʤʝʨʠ ʘʙʦ ʤʦʥʦʤʝʨʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʤʦʣʝʢʫʣʽ ʥʝ ʤʝʥʰʝ ʜʚʦʭ 

ʝʧʦʢʩʠʜʥʠʭ ʘʙʦ ʛʣʽʮʠʜʠʣʦʚʠʭ ʛʨʫʧ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʢʽʥʮʷʭ ʘʙʦ ʫʟʜʦʚʞ 

ʦʩʥʦʚʥʦʛʦ ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣʠ, ʯʠ ʚ ʢʽʣʴʮʽ ʘʣʽʮʠʢʣʫ: 
   

   

ˈʉʅˈʉʅ ̍

           ʆ               

ˈʉʅ2ˈʉʅˈʉʅ2ˈ 

                       ʆ 
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ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʨʝʘʢʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʝʧʦʢʩʠʜʥʽ ʛʨʫʧʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʙʘʛʘʪʴʤʘ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʣʽʤʝʨʽʚ 

ʧʨʦʩʪʦʨʦʚʦʾ (ʩʽʪʯʘʩʪʦʾ) ʙʫʜʦʚʠ. 

ʋ ʥʘʫʢʦʚʽʡ ʽ ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʥʷʪʪʷ çʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠè ʘʙʦ çɽʆè 

ʚʢʣʶʯʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟ'ʻʜʥʘʥʥʷ, ʦʣʽʛʦʤʝʨʠ ʽ ʜʝʷʢʽ ʣʽʥʽʡʥʽ ʧʦʣʽʤʝʨʠ [21ï25]. 
 

1.1.2. ʂʦʨʦʪʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʽ ʪʠʧʦʚʽ ʩʢʣʘʜʠ ʝʧʦʢʩʠʜʥʠʭ 
ʟ'ʻʜʥʘʥʴ 

 

ʋ ʜʘʥʠʡ ʯʘʩ ʚʠʧʫʩʢʘʻʪʴʩʷ ʙʽʣʴʰʝ 30 ʤʘʨʦʢ ʣʠʪʪʻʚʠʭ ʽ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ 

ɽʆ. ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʜʦʙʫʣʠ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʽ ʦʣʽʛʦʤʝʨʠ, 

ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʚʠʧʫʩʢ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 90%. 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʦʙʣʝʥʦ ʙʽʣʴʰʝ ʩʪʘ ʤʘʨʦʢ ʪʚʝʨʜʥʠʢʽʚ ʜʣʷ ʝʧʦʢʩʠʜʥʠʭ ʦʣʽʛʦʤʝʨʽʚ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ɽʇ ʽ ʾʭ ʪʚʝʨʜʥʠʢʽʚ 

[10, 21ï25]. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ɽʆ [25]. ɺʠʭʦʜʷʯʠ ʟ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ, ʟʘ ʪʠʧʦʤ 

ʝʧʦʢʩʠʜʥʠʭ ʛʨʫʧ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ɽʆ: 

1) I ï ʝʧʦʢʩʠʜʥʘ ʛʨʫʧʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʣʽʬʘʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ; 

2) II  ï ʝʧʦʢʩʠʜʥʘ ʛʨʫʧʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʘʣʽʬʘʪʠʯʥʠʤ ʧôʷʪʠ- ʘʙʦ 

ʰʝʩʪʠʯʣʝʥʥʠʤ ʮʠʢʣʦʤ.  

ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ III ʛʨʫʧʫ ʝʧʦʢʩʠʜʥʠʭ ʟ'ʻʜʥʘʥʴ, ʱʦ ʚʢʣʶʯʘʻ 

ʝʧʦʢʩʠʜʥʽ ʛʨʫʧʠ ʨʽʟʥʦʾ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ (ʽʟ ʟʤʽʰʘʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ). 

ʊʘʢʦʞ ʝʧʦʢʩʠʜʥʽ ʟ'ʻʜʥʘʥʥʷ ʢʣʘʩʠʬʽʢʫʶʪʴ: 

ï ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʄn: ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ (ʄn < 900), 

ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʽ (ʄn = 900 ï 2000), ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ (ʄn = 2000 ï4300); 

ï  ʟʘ ʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ: ʨʽʜʢʽ (ɽʆ  ʟ ʄn < 800), ʪʚʝʨʜʽ (ɽʆ ʟ  ʄn > 800); 

ï  ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ: ʙʽ- ʪʘ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ. 

ɽʆ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʪʝʭʥʽʢʠ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ  ʇʂʄ. ʂʦʤʧʦʟʠʪʠ ʥʘ ʦʩʥʦʚʽ ɽʆ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʟʘʭʠʩʥʦ-

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ, ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʭ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʦʙʣʘʰʪʫʚʘʥʥʽ 

ʧʽʜʣʦʛ ʽ ʰʪʫʢʘʪʫʨʥʠʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʨʝʤʦʥʪʽ 

ʧʦʢʨʠʪʪʽʚ ʜʦʨʽʛ ʡ ʽʥ.  

ɺʽʜʤʽʯʝʥʘ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʨʝʤʦʥʪʽ ʙʫʜʽʚʝʣʴ, ʚʽʜʥʦʚʣʝʥʥʽ ʽ ʧʦʩʠʣʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʦʙʣʘʰʪʫʚʘʥʥʽ ʩʪʠʢʽʚ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠ ʟʘʭʠʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʜʽʾ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪ.ʜ. [10]. 

ɿʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʶ ʢʦʤʧʣʝʢʩʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʘʢʠʭ, ʷʢ ʚʠʩʦʢʽ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʛʘʨʥʘ ʘʜʛʝʟʽʷ ʜʦ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʡ ʽʥ., ʝʧʦʢʩʠʜʥʽ ʇʂʄ 

ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʩʢʣʘʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ, ʘ 

ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʽʥʰʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ (ʧʦʣʽʝʬʽʨʥʠʭ, ʬʫʨʘʥʦʚʠʭ, 

ʢʘʨʙʘʤʽʜʥʠʭ ʽ ʽʥ.). ʊʘʢ, ʤʽʮʥʽʩʪʴ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 150 ʄʇʘ, ʧʨʠ ʩʪʠʩʥʝʥʥʽ ï 400 ʄʇʘ, ʧʨʠ ʚʠʛʠʥʽ ï 220 ʄʇʘ, ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ï 5000 ʄʇʘ. 
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ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʧʦʢʩʠʜʥʽ ʨʦʟʯʠʥʠ ʧʽʜʜʘʶʪʴ ʢʦʤʧʣʝʢʩʫ ʟʦʚʥʽʰʥʽʭ 

ʜʽʡ ï ʥʘʚʘʥʪʘʞʝʥʥʶ, ʪʝʤʧʝʨʘʪʫʨʽ, ʜʽʾ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪ.ʜ., ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʦ ʥʘʚʽʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʽ 

ʚʠʟʥʘʯʝʥʥʽ ʜʦʧʫʩʪʠʤʦʾ ʩʬʝʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʜʦʚʛʦʚʽʯʥʦʩʪʽ)  ʫ  ʚʠʨʦʙʘʭ ʽ ʢʦʥʩʪʨʫʢʮʽʷʭ. 

ɽʆ ʥʘʙʫʚʘʶʪʴ ʪʝʭʥʽʯʥʦ ʚʘʞʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʘ ʩʽʪʯʘʩʪʠʡ ʧʦʣʽʤʝʨ (ʟʘʚʜʷʢʠ ʨʝʘʢʮʽ ʾʪʚʝʨʜʽʥʥʷ). ʊʚʝʨʜʥʠʢʘʤʠ ɽʆ ʩʣʫʛʫʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟ'ʻʜʥʘʥʥʷ ʘʙʦ ʾʭ ʩʫʤʽʰʽ, ʦʣʽʛʦʤʝʨʠ, ʘ ʪʘʢʦʞ ʩʫʤʽʰʽ ʨʝʯʦʚʠʥ ʨʽʟʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʩ ʟ ʨʽʟʥʠʤʠ ʨʝʘʢʮʽʡʥʠʤʠ ʛʨʫʧʘʤʠ.  

ʍʽʤʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʪʚʝʨʜʥʠʢʽʚ ʟ ɽʆ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʷʢ ʧʦ ʝʧʦʢʩʠʜʥʠʭ, 

ʪʘʢ ʽ ʧʦ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧʘʭ. ʊʚʝʨʜʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʝ ʨʝʯʦʚʠʥʘʤʠ 

ʣʫʞʥʦʛʦ (ʘʤʽʥʠ, ʘʤʽʜʠ, ʦʩʥʦʚʠ ʃʴʶʽʩʘ) ʘʙʦ ʢʠʩʣʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʘʥʛʽʜʨʠʜʠ 

ʢʠʩʣʦʪ, ʬʝʥʦʣʠ, ʢʠʩʣʦʪʠ ʃʴʶʽʩʘ). ɹʘʛʘʪʦ ʟʰʠʚʘʶʯʠʭ ʘʛʝʥʪʽʚ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ 

ʥʘʜʘʶʪʴ ʢʘʪʘʣʽʪʠʯʥʫ ʜʽʶ (ʽʤʽʜʘʟʦʣʠ, ʦʩʥʦʚʠ ʄʘʥʽʭʘ, ʪʨʝʪʠʥʥʽ ʘʤʽʥʠ). 

ʇʦ ʤʝʭʘʥʽʟʤʫ ʧʨʦʮʝʩʫ ʪʚʝʨʜʽʥʥʷ ʪʚʝʨʜʥʠʢʠ ɽʆ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ [10].  

ʇʝʨʰʘ ʛʨʫʧʘ ï ʪʚʝʨʜʥʠʢʠ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʡʥʦʾ ʜʽʾ (ʟʰʠʚʘʶʯʽ ʘʛʝʥʪʠ, ʷʢʽ 

ʚʩʪʫʧʘʶʪʴ ʚ ʨʝʘʢʮʽʶ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʾ ʟ ɽʆ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ 

ʧʨʦʩʪʠʭ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʟ'ʻʜʥʘʥʴ (ʚʦʜʠ, ʭʣʦʨʠʩʪʦʛʦ ʚʦʜʥʶ, ʘʤʽʘʢʫ ʡ ʽʥ.).  

ɼʨʫʛʘ ʛʨʫʧʘ ï ʪʚʝʨʜʥʠʢʠ ʜʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ (ʢʘʪʘʣʽʪʠʯʥʦʛʦ) (ʢʘʪʘʣʽʟʘʪʦʨʠ, 

ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʝʧʦʢʩʠʜʥʠʭ ʛʨʫʧ, ʷʢʘ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷʤ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʷʢʘ ʧʨʦʪʽʢʘʻ ʙʝʟ ʟʤʽʥʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʩʢʣʘʜʫ). 

ʊʚʝʨʜʽʥʥʷ ʜʽʘʥʦʚʠʭ ɽʆ  ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʜʦ 1000 ʥʘʡʯʘʩʪʽʰʝ ʧʨʦ-

ʚʦʜʷʪʴ ʧʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥʦʤ ʘʙʦ ʛʝʢʩʘʤʝʪʠʣʝʥʜʽʘʤʠʥʦʤ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʢʦʤʧʦʟʠʮʽʡ ʟ ʪʘʢʠʤʠ ʪʚʝʨʜʥʠʢʘʤʠ ʧʨʠ 15ï25 Áʉ ʩʢʣʘʜʘʻ 1ï3 ʛʦʜ, ʪʨʠʚʘʣʽʩʪʴ 

ʪʚʝʨʜʽʥʥʷ ï ʙʣʠʟʴʢʦ 24 ʛʦʜ. ʈʝʘʢʮʽʷ ɽʆ ʟ ʘʣʽʬʘʪʠʯʥʠʤʠ ʧʦʣʽʘʤʽʥʘʤʠ 

ʝʢʟʦʪʝʨʤʽʯʥʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʨʦʟʽʛʨʽʚʫ ʪʚʝʨʜʥʫʯʠʭ ʢʦʤʧʦʟʠʮʽʡ ʤʦʞʝ 

ʧʝʨʝʚʠʱʠʪʠ 200 Áʉ.  

ʅʝʜʦʣʽʢʦʤ ɽʇ, ʟʘʪʚʝʨʜʽʣʠʭ ʘʣʽʬʘʪʠʯʥʠʤʠ ʧʦʣʽʘʤʽʥʘʤʠ, ʻ ʚʠʩʦʢʘ 

ʢʨʠʭʢʽʩʪʴ ʽ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ ʫ ʧʦʣʽʤʝʨʽ ʧʽʩʣʷ ʪʚʝʨʜʽʥʥʷ. 

ɼʣʷ ʭʦʣʦʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ɽʆ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʣʽʛʦʘʤʽʥʦʘʤʽʜʠ ï 

ʧʨʦʜʫʢʪʠ ʢʦʥʜʝʥʩʘʮʽʾ ʧʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥʽʚ ʟ ʧʦʣʽʤʝʨʠʟʦʚʘʥʠʤʠ ʢʠʩʣʦʪʘʤʠ 

ʨʦʩʣʠʥʥʠʭ ʦʣʠʚ. ɽʇ, ʟʘʪʚʝʨʜʽʣ̔ ʦʣʽʛʦʘʤʽʥʦʘʤʽʜʘʤʠ, ʻ ʝʣʘʩʪʠʯʥʽʰʠʤʠ. 

ɼʣʷ ʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷ (ʟ ʧʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʘ) ɽʆ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 

ʜʦ 1000 ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʨʦʤʘʪʠʯʥʽ ʜʽ- ʽ ʧʦʣʽʘʤʽʥʠ (ʤ-ʬʝʥʽʣʝʥʜʽʘʤʽʥ ʽ ʽʥ.), ʘ ʪʘʢʦʞ 

ʘʥʛʽʜʨʠʜʠ ʜʽʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (ʬʪʘʣʝʚʠʡ, ʤʘʣʝʾʥʦʚʠʡ ʘʥʛʽʜʨʠʜ ʽ ʽʥ.). ʊʚʝʨʜʽʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 100 ï 180Áʉ ʧʨʦʪʷʛʦʤ 8 ï 24 ʛʦʜ. ʇʨʦʜʫʢʪʠ 

ʪʚʝʨʜʽʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ, ʭʦʨʦʰʠʤʠ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʝʧʣʦ- ʽ ʭʽʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ. ʊʘʢʽ ʪʚʝʨʜʥʠʢʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʢʣʘʜʽ ʟʚ'ʷʟʫʶʯʠʭ ʜʣʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʣʘʩʪʠʢʽʚ. 

ɼʣʷ ʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷ ɽʆ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʙʽʣʴʰʝ 1000 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʥʪʝʪʠʯʥʽ ʩʤʦʣʠ ï ʬʝʥʦʣʦ-ʬʦʨʤʘʣʴʜʝʛʽʜʥʽ (ʨʝʟʦʣʴʥʽ ʽ 
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ʥʦʚʦʣʘʯʥʽ), ʤʦʯʝʚʠʥʦ- ʽ ʤʝʣʘʤʽʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʽ. ʊʚʝʨʜʥʠʢʠ ʮʴʦʛʦ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʢʣʘʜʽ ʣʘʢʦʬʘʨʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʣʝʾʚ ʽ ʟʚ'ʷʟʫʶʯʠʭ. 

ɼʣʷ ʪʚʝʨʜʽʥʥʷ ɽʆ ʧʦ ʤʝʭʘʥʽʟʤʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʨʠʝʪʘʥʦʣʘʤʽʥ, ʪʨʠʝʪʘʥʦʣʘʤʽʥʦʪʠʪʘʥʘʪ, ʢʠʩʣʦʪʠ ʃʴʶʽʩʘ ʪʘ ʽʥ. ɽʧʦʢʩʠʜʥʽ 

ʢʦʤʧʦʟʠʮʽʾ ʟ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʠʤʠ ʪʚʝʨʜʥʠʢʘʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʘʜʛʝʟʽʻʶ ʜʦ ʤʝʪʘʣʽʚ ʽ ʩʢʣʘ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʢʣʝʾ ʽ ʟʚ'ʷʟʫʯʽ ʜʣʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʣʘʩʪʠʢʽʚ. 

ʊʘʢʦʞ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ɽʇ, ʢʨʽʤ ʚʣʘʩʥʝ ʧʦʣʽʤʝʨʫ, ʚʭʦʜʷʪʴ 

ʥʘʧʦʚʥʶʚʘʯʽ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʟʛʫʱʫʚʘʯʽ, ʪʠʢʩʦʪʨʦʧʥʽ ʜʦʙʘʚʢʠ ʪʘ 

ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ.  

ɺʠʙʽʨ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʦʣʦʢʥʠʩʪʠʭ ɽʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʥʘʜʽʡʥʽʩʪʶ ʮʠʭ ʢʦʤʧʦʟʠʪʽʚ, 

ʩʫʤʽʩʥʽʩʪʶ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ ʧʝʨʝʨʦʙʢʠ, ʜʦʩʪʫʧʥʽʩʪʶ ʽ ʚʘʨʪʽʩʪʶ. 

ɸʨʤʫʶʯʽ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ (ɸɺʇ) ʻ ʧʨʦʤʽʞʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʱʦ ʤʽʩʪʷʪʴ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. 

ɸɺʇ ʻ ʟʨʫʯʥʦʶ ʚʠʧʫʩʢʥʦʶ ʬʦʨʤʦʶ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʧʝʨʝʨʦʙʢʠ ʦʜʝʨʞʫʶʪʴ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ ʩʘʤʦʾ ʨʽʟʥʦʾ 

ʬʦʨʤʠ, ʱʦ ʽ ʟʫʤʦʚʠʣʦ ʾʭ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ.  

ʆʩʥʦʚʥʽ ʚʠʜʠ ɸɺʇ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ɸɺʅ: ʧʨʝʤʽʢʩʠ ʽ 

ʚʦʣʦʢʥʽʪʠ, ʧʨʝʧʨʝʛʠ, ʷʢʽ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʜʦʜʘʥʠʤʠ ʬʘʨʙʥʠʢʘʤʠ ʘʙʦ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʜʦ ʾʭ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʚ ʢʦʤʧʦʟʠʪʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʡ ʯʘʩ.  

ɸɺʇ ʟ ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʣʽʛʦʤʝʨʽʚ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʩʤʦʣ, ʥʝ ʧʦʚʥʽʩʪʶ ʟʘʪʚʝʨʜʽʣʠʭ ʽ ʪʦʤʫ ʪʝʢʫʯʠʭ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ 

(ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ, ʧʦʣʽʝʬʽʨʥʠʭ, ʝʧʦʢʩʠʜʥʠʭ ʡ ʽʥ.) ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʬʘʨʙʥʠʢʽʚ, ʟʤʘʱʫʶʯʠʭ ʨʝʯʦʚʠʥ (ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʧʨʠʣʠʧʘʥʥʷ ʜʦ ʧʨʝʩ-ʬʦʨʤ).  
 

1.1.3. ʊʠʧʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʦʜʝʨʞʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ 
ʚʦʣʦʢʥʠʩʪʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  

 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʝʧʦʢʩʠʜʥʦʾ (ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʘʙʦ ʟʘʣʠʚʦʯʥʦʾ) ʢʦʤʧʦʟʠʮʽʾ 

(ɽɿ) ʚʣʘʩʥʝ ʚʢʣʶʯʘʻ  ʟʤʽʰʫʚʘʥʥʷ ɽʆ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʙʘʚʢʘʤʠ 

ʜʣʷ ʜʦʜʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ ʘʙʦ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʧʦʻʜʥʘʥʥʷ ɽʆ ʟ ʪʚʝʨʜʥʫʯʦʶ ʩʠʩʪʝʤʦʶ ʽ ʛʦʤʦʛʝʥʽʟʘʮʽʶ ʦʜʝʨʞʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, 

ʷʢʘ ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʟ ʘʨʤʫʶʯʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ. 

 ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʛʦʪʦʚʢʘ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ 

ʨʽʟʥʽ ʚʠʜʠ ʝʥʝʨʛʝʪʠʯʥʦʾ (ʥʘʧʨʠʢʣʘʜ,  ʩʫʰʢʫ) ʽ ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʡʦʛʦ ʧʦʚʝʨʭʥʽ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʦʻʜʥʘʥʥʷ ʟʽ ʟʚ'ʷʟʫʶʯʠʤ. ʉʪʨʫʢʪʫʨʘ ʽ ʬʦʨʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ 

ʤʝʪʦʜʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʽʚʢʠ ʚʠʨʦʙʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʽʟ  ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʘʪʝʨʽʘʣ ʽ ʚʠʨʽʙ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʜʥʦʯʘʩʥʦ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʽʚ ʟ 

ʥʝʦʙʭʽʜʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʙʨʘʥʽ ʤʝʪʦʜʠ ʽ ʨʝʞʠʤʠ 
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ʧʝʨʝʨʦʙʢʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʤʦʥʦʣʽʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, 

ʥʝʦʙʭʽʜʥʠʡ ʚʤʽʩʪ, ʦʨʽʻʥʪʘʮʽʶ ʽ ʨʽʚʥʦʥʘʧʨʫʞʝʥʽʩʪʴ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ï ʮʝ 

ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʯʘʩ. ʊʠʩʢ ʟʘʙʝʟʧʝʯʫʻ ʫʱʽʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʩʪʚʦʨʝʥʥʷ 

ʚʠʨʦʙʽʚ ʟʘʜʘʥʦʾ ʬʦʨʤʠ. ʊʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʽ ʨʝʞʠʤʠ ʦʜʝʨʞʘʥʥʷ ʜʝʪʘʣʝʡ ʽ 

ʚʠʨʦʙʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʪʽʢʘʥʥʷʤ ʚ ʢʦʤʧʦʟʠʪʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʬʽʟʠʯʥʠʭ 

(ʨʝʣʘʢʩʘʮʽʷ) ʽ ʭʽʤʽʯʥʠʭ (ʪʚʝʨʜʽʥʥʷ ʽ ʟʰʠʚʘʥʥʷ) ʧʨʦʮʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʨʠʚʘʣʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʨʦʛʨʽʚʘʥʥʷ ʘʙʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ 

ʡʦʛʦ ʪʦʚʱʠʥʽ.  

ʆʜʝʨʞʘʥʥʷ ʟʘʛʦʪʽʚʢʠ ʚʠʨʦʙʫ ʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʨʤʦʚʘʥʠʭ 

ʙʝʟʧʝʨʝʨʚʥʠʤʠ ɺʅ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʠʪʢʘʤʠ, ʜʞʛʫʪʘʤʠ, ʨʦʚʽʥʛʘʤʠ, ʩʪʨʽʯʢʘʤʠ, 

ʪʢʘʥʠʥʘʤʠ, ʪʨʠʢʦʪʘʞʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ), ʟʜʽʡʩʥʶʶʪʴ ʤʝʪʦʜʘʤʠ ʧʦʰʘʨʦʚʦʛʦ 

ʚʠʢʣʘʜʝʥʥʷ, ʥʘʤʦʪʫʚʘʥʥʷ, ʤʝʪʦʜʦʤ ʧʣʝʪʽʥʥʷ ʘʙʦ ʪʢʘʮʪʚʘ, ʘ ʪʘʢʦʞ ʢʦʤʙʽʥʦʚʘʥʠʤ 

ʤʝʪʦʜʦʤ. 

 

1.1.4. ʆʩʦʙʣʠʚʦʩʪʽ  ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ  
 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʝʧʨʝʛʘ ʥʘ ʦʩʥʦʚʽ ʪʢʘʥʠʥ ʘʙʦ ʩʢʣʦʪʢʘʥʠʥʠ, ʩʽʪʦʢ ʽ ʪ.ʧ., 

ʤʘʪʝʨʽʘʣ ʥʘʜʭʦʜʠʪʴ ʟ ʨʦʟʤʦʪʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʨʦʟʛʣʘʜʞʫʻʪʴʩʷ, 

ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʯʝʨʝʟ ʚʘʥʥʠ ʟ ʇɿ, ʨʝʪʝʣʴʥʦ ʚʽʜʞʠʤʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʚʘʣʽʚ, ʚʠʩʫʰʫʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʩʫʰʘʨʢʘʭ, ʘ ʧʦʪʽʤ 

ʟʤʦʪʫʻʪʴʩʷ ʚ ʨʫʣʦʥ ʘʙʦ ʨʦʟʨʽʟʘʻʪʴʩʷ ʥʘ ʣʠʩʪʠ ʟʘʜʘʥʦʛʦ ʨʦʟʤʽʨʫ. 

ʇʨʦʤʽʞʥʦʶ ʩʪʘʜʽʻʶ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ  ̒ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ  ʘʙʦ ʪʢʘʥʠʭ ɺʅ ʨʦʟʯʠʥʘʤʠ ʇɿ (ʜʠʚ. ʨʠʩ. 1.1). 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʝʧʨʝʛʽʚ, ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʥ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʝʧʦʢʩʠʜʥʠʤʠ ʘʙʦ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʽʜʥʠʤʠ 

ʟʚ'ʷʟʫʶʯʠʤʠ, ʨʦʟʙʘʚʣʝʥʠʤʠ ʘʮʝʪʦʥʦʤ, ʩʧʠʨʪʦʤ ʪʘ ʽʥ. ʨʦʟʯʠʥʥʠʢʘʤʠ. 

 

ʈʠʩ. 1.1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʪʘ ʪʢʘʥʠʭ  ʥʘʧʦʚʥʶʚʘʯʽʚ ʇɿ 
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ʇʨʦʩʦʯʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʤʘʰʠʥʘʭ ʧʝʨʽʦʜʠʯʥʦʾ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. 

ɺʅ (ʪʢʘʥʠʥʘ, ʨʦʚʽʥʛ, ʜʞʛʫʪ) 5 ʟ ʨʫʣʦʥʫ ʚʝʜʫʯʠʤ ʚʘʣʦʤ 3 ʧʦʜʘʻʪʴʩʷ ʽʟ ʟʘʜʘʥʦʶ 

ʰʚʠʜʢʽʩʪʶ ʚ ʧʨʦʩʦʯʫʚʘʣʴʥʫ ʚʘʥʥʫ 6, ʢʫʜʠ ʙʝʟʧʝʨʝʨʚʥʦ ʘʙʦ ʧʝʨʽʦʜʠʯʥʦ 

ʧʦʩʪʫʧʘʻ ʇɿ, ʱʦ ʤʽʩʪʠʪʴ ʨʦʟʯʠʥʥʠʢ (ʩʧʠʨʪ, ʘʮʝʪʦʥ ʡ ʽʥ.) ʜʣʷ ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ 

ʇɿ.  

ɺʠʭʦʜʷʯʠ ʟ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʚʘʥʥʠ 6,  ʘʨʤʫʶʯʠʡ ɺʅ 5 ʽʟ ʟʘʜʘʥʠʤ 

(ʜʦʟʦʚʘʥʠʤ) ʰʘʨʦʤ ʇɿ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ ʚ ʩʫʰʠʣʴʥʫ ʯʘʩʪʠʥʫ 2 

ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ ʤʘʰʠʥʠ.  

ʆʙʽʛʥʫʚʰʠ ʚʝʨʭʥʽʡ ʧʝʨʝʚʘʣʦʯʥʠʡ ʚʘʣ 1,  ʘʨʤʫʶʯʠʡ ɺʅ 5  ʟʥʦʚ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʩʫʰʠʣʴʥʫ ʯʘʩʪʠʥʫ 2 ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ ʤʘʰʠʥʠ, ʽ ʧʦʪʽʤ 

ʯʝʨʝʟ ʚʝʜʫʯʠʡ ʚʘʣ 3 ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʨʠʡʤʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ (ʙʦʙʽʥʫ) 4. ʊʫʪ 

ʛʦʪʦʚʠʡ ʥʘʧʦʚʥʶʚʘʯ ʟʛʦʨʪʘʻʪʴʩʷ ʚ ʱʽʣʴʥʠʡ ʨʫʣʦʥ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʦʟʫʚʘʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ  (ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʦʾ) ʚʝʣʠʯʠʥʠ ʚʤʽʩʪʫ ʇɿ ʫ ʧʨʦʩʦʯʝʥʦʤʫ ɺʅ. ʇʨʦʪʽʢʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ  ɺʅ, ʪʘʢ ʽ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʜʦʟʫʚʘʥʥʷ. 

ʆʩʪʘʥʥʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʠʡ 

ʨʦʟʯʠʥ ʽ ʩʧʦʥʫʢʘʶʪʴ ʡʦʛʦ ʜʦ ʨʫʭʫ ʚʩʝʨʝʜʠʥʫ ʥʘʧʦʚʥʶʚʘʯʘ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʝʚʥʦʛʦ ʚʤʽʩʪʫ ʇɿ ʚ ʥʘʧʦʚʥʶʚʘʯʽ, ʱʦ ʧʨʦʩʦʯʠʚʩʷ, ʻ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʠʤ, ʥʽʞ ʨʽʚʥʦʤʽʨʥʠʡ ʡʦʛʦ ʨʦʟʧʦʜʽʣ ʧʦ ʧʝʨʝʪʠʥʫ ʽ ʜʦʚʞʠʥʽ 

ʥʘʧʦʚʥʶʚʘʯʘ. ɺʦʥʦ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʪʦʯʥʠʤ ʚʽʜʞʠʤʦʤ ʥʘʩʠʯʝʥʦʛʦ 

ʧʨʦʩʦʯʫʚʘʣʴʥʠʤ ʨʦʟʯʠʥʦʤ ʥʘʧʦʚʥʶʚʘʯʘ. ʆʜʥʘʢ ʜʦʩʷʞʥʠʡ ʝʬʝʢʪ ʚʽʜʞʠʤʫ 

ʦʙʤʝʞʝʥʠʡ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʽʜʞʠʤʥʦʛʦ ʚʫʟʣʘ, ʘ ʟ ʽʥʰʦʶ  ï 

ʥʘʩʠʯʝʥʽʩʪʶ ɺʅ.  

ʅʝʦʙʭʽʜʥʠʡ ʚʤʽʩʪ ʇɿ ʫ ʥʘʧʦʚʥʶʚʘʯʽ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʦʞ ʪʦʯʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʚ'ʷʟʢʦʩʪʽ (ʚʘʨʽʶʚʘʥʥʷʤ ʚʤʽʩʪʫ ʨʦʟʯʠʥʥʠʢʘ) ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʯʝʨʝʟ 

ʧʨʦʩʦʯʫʚʘʣʥɹʠʡ ʧʨʠʩʪʨʽʡ (ʰʚʠʜʢʽʩʪʶ ʧʨʦʪʷʛʫʚʘʥʥʷ).  

ʋ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʨʦʩʦʯʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʧʦʣʦʪʥʘ ʩʫʚʦʨʦ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʥʘʥʦʩʠʤʦʛʦ ʇɿ, ʩʠʣʘ ʥʘʪʷʛʥʝʥʥʷ ʧʦʣʦʪʥʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʩʫʰʽʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʣʝʪʶʯʠʭ ʨʝʯʦʚʠʥ ʡ ʽʥ. ʧʘʨʘʤʝʪʨʠ 

[2].  

ʊʦʯʥʝ ʜʦʪʨʠʤʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʦʩʦʯʝʥʦʛʦ ɺʅ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʫʰʠʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ ʤʘʰʠʥʠ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʝʨʞʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʝʧʨʝʛʽʚ ʟ ʚʠʟʥʘʯʝʥʠʤ, ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʠʙʨʘʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʣʝʪʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ ʨʦʟʯʠʥʥʦʶ 

ʯʘʩʪʠʥʦʶ ʇɿ. 

ʆʜʝʨʞʘʥʽ ʧʨʝʧʨʝʛʠ ʥʘʜʘʣʽ ʧʽʜʜʘʶʪʴ ʧʣʦʱʠʥʥʦʤʫ ʘʙʦ ʬʘʩʦʥʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥʶ. ʆʜʥʘʢ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʫʩʘʜʢʘ, ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʦʙ'ʻʤʫ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʪʚʝʨʜʽʥʥʽ ʨʝʘʢʪʦʧʣʘʩʪʽʚ. ʅʝʧʦʚʥʦʪʘ ʮʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʧʦʜʘʣʴʰʠʭ ʫʩʘʜʢʦʚʠʭ ʷʚʠʱ ʽ ʚʠʢʨʠʚʣʝʥʥʷ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʟ ʇʂʄ.  

 

 

 



 

 16 

 

1.2. ʄʝʪʦʜʠ  ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 
 

ʆʩʥʦʚʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʇʂʄ ʚ ʜʘʥʠʡ ʯʘʩ ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ 

ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʧʦʣʽʤʝʨʽʚ, ʩʢʽʣʴʢʠ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʦʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ [10]. ʄʦʜʠʬʽʢʘʮʽʷ ʧʦʣʷʛʘʻ ʚ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʶ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʣʽʤʝʨʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʽ ʟʥʘʡʰʣʦ 

ʚʽʜʜʟʝʨʢʘʣʝʥʥʷ ʚ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ.  

ʄʝʪʦʶ ʤʦʜʠʬʽʢʘʮʽʾ ʻ ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʽʜʚʠʱʝʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʝʧʣʦ-, ʙʽʦ- ʽ ʭʽʤʽʯʥʽʡ ʩʪʽʡʢʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʜʽʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʥʠʞʝʥʥʷ ʛʦʨʶʯʦʩʪʽ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪʠ ɽʆ, ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʘʨʪʦʩʪʽ, ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ). 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʭʽʤʽʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ ʬʽʟʠʯʥʽ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʢʦʤʙʽʥʘʮʽʷ ʮʠʭ ʤʝʪʦʜʽʚ, 

ʷʢʽ ʦʢʨʝʤʦ ʦʧʠʩʫʶʪʴʩʷ ʥʠʞʯʝ. 
 

 

1.2.1. ʍʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ  
 

ʍʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ 

ʦʣʽʛʦʤʝʨʘ, ʚʘʨʽʶʚʘʥʥʷʤ ʪʠʧʘ ʪʚʝʨʜʥʠʢʘ, ʚʚʝʜʝʥʥʷʤ ʚ ʩʠʩʪʝʤʫ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ 

ʜʦʙʘʚʦʢ, ʚʩʪʫʧʘʶʯʠʭ ʫ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʩʽʪʢʦʶ.  

ʄʝʪʦʜʠ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ [10]: 

1) ʤʦʜʠʬʽʢʘʮʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʭʽʤʽʯʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʚʞʝ ʩʠʥʪʝʟʦʚʘʥʠʭ 
ʤʘʢʨʦʤʦʣʝʢʫʣ; 

2) ʤʦʜʠʬʽʢʘʮʽʷ ʥʘ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ ʧʦʣʽʤʝʨʫ. 

ʍʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʧʦʣʽʤʝʨʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʥʝʚʝʣʠʢʠʭ ʬʨʘʛʤʝʥʪʽʚ ʽʥʰʦʾ ʧʨʠʨʦʜʠ. ɿʤʽʥʘ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ 

ʦʣʽʛʦʤʝʨʽʚ ʽ ʪʚʝʨʜʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʫʚʘʪʠ ʜʦʚʞʠʥʫ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʣʘʥʮʶʛʘ 

ʦʣʽʛʦʤʝʨʘ ʽ ʪʚʝʨʜʥʠʢʘ, ʚʘʨʽʶʚʘʪʠ ʙʫʜʦʚʫ ʤʽʞʚʫʟʣʦʚʠʭ ʜʽʣʷʥʦʢ ʟʘʪʚʝʨʜʽʣʦʾ 

ʩʠʩʪʝʤʠ, ʤʦʜʠʬʽʢʫʚʘʪʠ ʢʽʥʮʝʚʽ ʛʨʫʧʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʦʣʽʛʦʤʝʨʘ, ʟʤʽʥʶʶʯʠ ʪʠʤ 

ʩʘʤʠʤ ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʇ.  

ʋʚʝʜʝʥʥʷ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʜʦʙʘʚʦʢ, ʟʜʘʪʥʠʭ ʚʩʪʫʧʘʪʠ ʚ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ 

ʟ ʧʦʣʽʤʝʨʦʤ, ʜʦʟʚʦʣʷʻ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʝʛʫʣʶʚʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ɽʇ, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʘʨʽʥʥʷ ʡ ʽʥ. 

 

1.2.2. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ 
 

ʅʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʨʫʢʪʫʨʠ 

ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʽʚ 

(ʚʚʝʜʝʥʥʷʤ ʪʚʝʨʜʠʭ ʥʝʨʦʟʯʠʥʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʽʥʝʨʪʥʠʭ ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ, 

ʨʦʟʯʠʥʥʠʢʽʚ, ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ, ʣʝʛʫʶʯʠʭ ʜʦʙʘʚʦʢ, ʇɸʈ ʡ ʽʥʰʠʭ ʤʦʜʠʬʽʢʘʪʦʨʽʚ), 
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ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʦʞʣʠʚʝ ʦʜʝʨʞʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [10]. 

ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʥʘʧʦʚʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʞʠʚʘʥʠʤ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʥʘʧʨʘʚʣʝʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʇ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʦʧʪʠʤʫʤʽ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʤʝʭʘʥʽʯʥʦʾ 

ʤʽʮʥʦʩʪʽ ʽ ʞʦʨʩʪʢʦʩʪʽ, ʭʽʤʽʯʥʽʡ ʩʪʽʡʢʦʩʪʽ, ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ, ʜʽʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪ.ʜ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜ ʥʘʧʦʚʥʝʥʥʷʤ ʧʦʣʽʤʝʨʽʚ ʨʦʟʫʤʽʶʪʴ ʧʦʻʜʥʘʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʟ ʪʚʝʨʜʠʤʠ ʽ/ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚ ʦʙ'ʻʤʽ ʢʦʤʧʦʟʠʮʽʾ ʽ ʤʘʶʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʤʝʞʫ ʨʦʟʜʽʣʫ ʟ 

ʙʝʟʧʝʨʝʨʚʥʦʶ ʧʦʣʽʤʝʨʥʦʶ ʬʘʟʦʶ (ʤʘʪʨʠʮʝʶ). 

ʇʦ ʩʚʦʾʡ ʜʽʾ ʥʘʧʦʚʥʶʚʘʯʽ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʘʢʪʠʚʥʽ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʤʽʮʥʽ 

ʥʝʛʽʜʨʦʣʽʟʫʻʤʽ ʭʽʤʽʯʥʽ ʟʚ'ʷʟʢʠ ʟ ɽʇ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʽ ʥʝʘʢʪʠʚʥʽ (ʽʥʝʨʪʥʽ), ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʟʚ'ʷʟʫʶʯʦʛʦ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʚʝʨʜʽ ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʟ ʯʘʩʪʢʘʤʠ ʩʬʝʨʠʯʥʦʾ (ʩʢʣʷʥʽ 

ʤʽʢʨʦʩʬʝʨʠ, ʟʦʣʠ-ʫʥʦʩʫ), ʟʝʨʥʠʩʪʦʾ (ʩʘʞʘ, ʢʨʝʤʥʝʟʝʤ, ʜʝʨʝʚʥʘ ʤʫʢʘ, ʢʨʝʡʜʘ, 

ʢʘʦʣʽʥ), ʧʣʘʩʪʠʥʯʘʩʪʦʾ (ʪʘʣʴʢ, ʛʨʘʬʪ̔, ʩʣʶʜʘ), ʛʦʣʯʘʩʪʦʾ ʬʦʨʤʠ (ʦʢʩʠʜʠ, ʩʦʣʽ, 

ʩʠʣʽʢʘʪʠ), ʘ ʪʘʢʦʞ ɺʅ (ʙʘʚʦʚʥʘ, ʩʢʣʦ,- ʦʨʛʘʥʦ,- ʚʫʛʣʝʮʝʚʦʣʦʢʥʦ, ʘʟʙʝʩʪ, 

ʮʝʣʶʣʦʟʘ). 

ʄʘʣʦʥʘʧʦʚʥʝʥʽ (ʩʪʫʧʽʥʴ ʥʘʧʦʚʥʝʥʥʷ ɡ = 0 ï 0,3) ʢʦʤʧʦʟʠʪʠ ʚʦʣʦʜʽʶʪʴ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʽ ʫʜʘʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ, ʘʣʝ ʥʠʟʴʢʦʶ 

ʩʪʘʪʠʯʥʦʶ ʤʽʮʥʽʩʪʶ, ʪʦʜʽ ʷʢ ʚʠʩʦʢʦʥʘʧʦʚʥʝʥʽ (ɡ = 0,3 ï 0,7) ʢʦʥʩʪʨʫʢʮʽʡʥʽ 

ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʥʘʧʦʚʥʝʥʦʛʦ ʧʦʣʽʤʝʨʫ.  

ʇʨʦʪʝ ʪʘʢʽ ʢʦʤʧʦʟʠʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʢʨʠʭʢʽʩʪʶ ʽ ʤʘʣʦʶ 

ʛʨʘʥʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʨʫʡʥʫʚʘʥʥʷ [10]. 
 

1.2.3. ʌʽʟʠʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ 
 

ʈʘʟʦʤ ʟ ʚʠʱʝʦʧʠʩʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʽʟʠʯʥʽ 

ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ɽʇ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʤʦʜʠʬʽʢʘʮʽʷ 

ʧʨʦʤʝʥʝʚʠʤʠ ʤʝʪʦʜʘʤʠ, ʤʦʜʠʬʽʢʘʮʽʷ ʚʘʢʫʫʤʥʦ-ʢʦʤʧʨʝʩʦʨʥʦʶ ʦʙʨʦʙʢʦʶ, 

ʧʝʨʽʦʜʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, ʦʙʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ 

[28].  

ʌʽʟʠʯʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʦʜʝʨʞʘʥʥʷ, 

ʧʝʨʝʨʦʙʢʠ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ: ʧʨʠ ʩʠʥʪʝʟʽ, ʥʘ ʩʪʘʜʽʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʫ ʫ 

ʚʠʨʽʙ, ʧʨʠ ʦʙʨʦʙʮʽ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʘʙʦ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ. ʏʘʩʪʦ ʬʽʟʠʯʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʽʣʴʥʦ ʟ ʭʽʤʽʯʥʠʤʠ 

ʘʙʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʤʝʨʽʚ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʧʦʢʩʠʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʪʝʨʤʦʦʙʨʦʙʢʘ. ʊʝʨʤʦʦʙʨʦʙʢʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʫ ʨʫʭʣʠʚʽʩʪʴ, ʩʪʨʫʢʪʫʨʥʫ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʽ ʛʣʠʙʠʥʫ 
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ʪʚʝʨʜʽʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʧʦʢʩʠʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʪʚʝʨʜʽʥʥʷ ɽʂ. ʆʩʥʦʚʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʮʴʦʤʫ ʻ  ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʪʚʝʨʜʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʽ ʦʭʦʣʦʜʞʫʚʘʥʥʷ. ɺʠʙʽʨ ʪʝʤʧʝʨʘʪʫʨʠ ʪʚʝʨʜʽʥʥʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ɽʆ ʽ ʚʞʠʚʘʥʦʛʦ ʪʚʝʨʜʥʠʢʘ. ɽʧʦʢʩʠʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʪʚʝʨʜʽʣʽ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ, 

ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ɽʆ [10, 25]. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʚʝʨʜʽʥʥʷ ʟʜʽʡʩʥʶʻ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʜ ʽ ʨʦʟʤʽʨ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʧʦʣʽʤʝʨʽ. ʊʘʢ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʫʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʚʦʛʦ ʨʫʭʫ ʤʦʣʝʢʫʣ ʟʤʝʥʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ 

ʘʩʦʮʽʘʪʽʚ ʽ ʯʘʩ ʾʭ ʞʠʪʪʷ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʤʝʥʰʝʥʥʽ ʨʦʟʤʽʨʫ ʛʣʦʙʫʣ ɽʇ.       

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜ ʨʦʟʤʽʨʫ ʛʣʦʙʫʣ ʟʘʣʝʞʠʪʴ ʛʫʩʪʠʥʘ ʩʽʪʢʠ, ʘ, ʦʪʞʝ, ʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʽʚ.  

ʇʦʣʽʤʝʨʠ ʟ ʜʨʽʙʥʦʛʣʦʙʫʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰʦʶ 

ʤʽʮʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʛʣʦʙʫʣ ʧʽʜʚʠʱʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʽ 

ʬʽʟʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʦʣʝʢʫʣ ʟʘ ʨʘʭʫʥʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʧʦʚʝʨʭʥʽ [25]. ɿʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʪʚʝʨʜʽʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʩʫʚʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʠʣʫʚʘʥʥʷ  ʧʦʣʽʤʝʨʽʚ ʚ ʜʽʣʷʥʢʫ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʮʴʦʤʫ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʻʪʴʩʷ ʯʘʩ ʪʚʝʨʜʽʥʥʷ, ʱʦ ʤʦʞʝ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʦʜʝʨʞʘʥʥʷ ʝʧʦʢʩʠʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  

ʊʘʢʦʞ ʤʦʞʣʠʚʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʦʙʨʦʙʢʘ ʚʞʝ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ɽʆ ʽ ʪʚʝʨʜʥʠʢʘ, ʱʦ 

ʥʝ ʧʨʦʨʝʘʛʫʚʘʣʠ, ʫʥʘʩʣʽʜʦʢ ʜʦʟʘʪʚʝʨʜʽʥʥʷ ʧʦʣʽʤʝʨʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʣʠʙʠʥʘ 

ʪʚʝʨʜʽʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʧʦʢʩʠʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [4, 12]. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʧʦʢʩʠʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʜʽʡʩʥʶʻ ʾʭ ʤʦʜʠʬʽʢʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ. ɼʦ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʋɿ- ʽ ʚʽʙʨʘʮʽʡʥʘ ʦʙʨʦʙʢʘ. ʋɿ-ʜʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ 

ʟ ʰʣʷʭʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʜʽʾ 

ʧʦʻʜʥʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʟʠʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. ʇʽʜ ʜʽʻʶ ʋɿ 

ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʩʫʤʽʰʽ, ʾʾ ʚ'ʷʟʢʽʩʪʴ, ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ ʽ ʢʽʥʝʪʠʢʘ 

ʪʚʝʨʜʽʥʥʷ ɽʂ.  

ɽʬʝʢʪʠʚʥʘ ʋɿ-ʦʙʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʽ ʽ 

ʘʜʛʝʟʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʪʚʝʨʜʽʣʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʟʘʣʠʰʢʦʚʠʭ 

ʥʘʧʨʫʞʝʥʴ, ʟʙʽʣʴʰʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʜʦ ʪʦʛʦ ʞ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʪʚʝʨʜʽʥʥʷ 

[10]. ʎʠʤʠ ʯʠʥʥʠʢʘʤʠ ʽ ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʙʽʨ ʋɿ ʷʢ ʜʦʤʽʥʫʶʯʦʛʦ ʤʝʪʦʜʫ ʬʽʟʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʚʦʣʦʢʥʠʩʪʠʭ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʷʭ ʾʭ 

ʦʜʝʨʞʘʥʥʷ. 

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʻ ʪʘʢʦʞ ʚʽʙʨʦʦʙʨʦʙʢʘ, ʪʦʙʪʦ ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʦʙʨʦʙʢʘ. 

ʇʽʜ ʜʽʻʶ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʢʦʤʧʦʟʠʮʽʡ, 

ʧʦʣʽʧʰʫʶʪʴʩʷ ʫʤʦʚʠ ʾʭ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʽ ʧʝʨʝʨʦʙʢʠ. ɺʽʙʨʘʮʽʡʥʘ ʜʽʷ ʥʘ ʦʣʽʛʦʤʝʨ 

ʧʝʨʝʜ ʡʦʛʦ ʪʚʝʨʜʽʥʥʷʤ ʧʨʠʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʤʝʥʰ ʜʝʬʝʢʪʥʦʾ ʽ ʙʽʣʴʰ 

ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʤʽʮʥʦʩʪʽ ʧʦʣʽʤʝʨʽʚ. 



 

 19 

 

ɼʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ [30]. ʇʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʥʠʞʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʧʦʣʽʤʝʨʥʦʾ ʩʫʤʽʰʽ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʾ ʦʜʥʦʨʽʜʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʚʧʦʨʷʜʢʦʚʘʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʟʘʪʚʝʨʜʽʣʠʭ ʢʦʤʧʦʟʠʮʽʡ ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʭ ʤʽʮʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʷʜ ʽʥʰʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʻ ʨʘʜʽʘʮʽʡʥʝ ʪʚʝʨʜʽʥʥʷ ɽʇ [31]. ʋʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʽ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ ʽ ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʪʦʱʦ [31]. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʥʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʘʤ ʨʷʜʫ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʦʜʥʦʯʘʩʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʠʬʽʢʘʮʽʾ. 

 

1.3. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 
ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ  

 

ʗʢ ʚʽʜʦʤʦ, ʩʫʯʘʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʪʝʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʢʽʣʴʢʦʤʘ 

ʥʝʦʜʥʦʨʽʜʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʚ ʩʠʩʪʝʤʘʭ çʨʽʜʠʥʘ ï ʨʽʜʠʥʘè ʽ çʨʽʜʠʥʘ ï ʪʚʝʨʜʝ 

ʪʽʣʦè [302], ʷʢʽ, ʩʪʦʩʦʚʥʦ ʜʦ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ çʨʽʜʢʘ ʧʦʣʽʤʝʨʥʘ ʤʘʪʨʠʮʷ ï ʪʚʝʨʜʠʡ ʚʦʣʦʢʥʠʩʪʠʡ 

ʥʘʧʦʚʥʶʚʘʯ (ɺʅ)è.  

ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʋɿ-ʜʽʘʧʘʟʦʥʫ, ʘʙʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (ʋɿʂ), ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʜʢʽ ʘʙʦ ʪʚʝʨʜʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʭʽʤʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʷʜʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ                 

[10, 46, 282].  

ɺʧʣʠʚ ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ ʟʚʫʢʦʚʦʛʦ ʪʘ ʋɿ-ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʪʦʪ ʥʘ ʨʽʜʠʥʠ 

ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʢʦʣʠʚʘʥʥʷ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʘʢʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢ ʜʠʩʧʝʨʛʫʚʘʥʥʷ, ʝʤʫʣʴʛʫʚʘʥʥʷ ʪʘ ʦʜʝʨʞʘʥʥʷ ʩʫʩʧʝʥʟʽʡ, ʤʘʩʦʦʙʤʥ̔, 

ʟʤʽʰʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʜʝʝʤʫʣʴʛʫʚʘʥʥ,̫ ʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʧʦʣʽʤʝʨʠʟʘʮʽʷ  ̔

ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ, ʜʣʷ ʧʨʝʧʘʨʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟ ʢʨʠʩʪʘʣʽʯʥʠʭ, ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ, 

ʚʦʣʦʢʥʠʩʪʠʭ ʡ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚ ʨʷʜʽ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [46, 282].  

ʇʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʛʝʪʝʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʜʫʞʝ ʤʘʣʘ ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʚʝʨʭʥʽ 

ʜʦʪʠʢʫ ʨʝʘʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʜʠʚ. ʨʠʩ. 1.2 [303]). 
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ʈʠʩ. 1.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ  

ʚ ʛʝʪʝʨʦʛʝʥʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

 

ʋɿ-ʢʦʣʠʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʥʘʜʪʦʥʢʝ ʜʠʩʧʝʨʛʫʚʘʥʥʷ (ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʨʝʘʣʽʟʦʚʘʥʝ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ), ʟʙʽʣʴʰʫʶʯʠ ʤʽʞʬʘʟʥʫ ʧʦʚʝʨʭʥ  ʁ ʨʝʘʛʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ [18]. ʊʘʢʠʤ ʻ ʦʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ 

ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɺʠʥʠʢʘʶʯʘ ʧʽʜ ʜʽʻʶ ʋɿʂ ʫ ʨʽʜʠʥʽ ʢʘʚʽʪʘʮʽʷ ʽ 

ʩʫʧʨʦʚʦʜʞʫʶʯʽ ʾʾ ʥʘʡʧʦʪʫʞʥʽʰʽ ʤʽʢʨʦʧʦʪʦʢʠ, ʟʚʫʢʦʚʠʡ ʪʠʩʢ  ̔ʟʚʫʢʦʚʠʡ ʚʽʪʝʨ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʢʦʨʜʦʥʥʠʡ ʰʘʨ ʽ çʟʤʠʚʘʶʪʴè ʡʦʛʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʫʚʘʻʪʴʩʷ 

ʦʧʽʨ ʧʝʨʝʥʦʩʫ ʨʝʘʛʫʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥʪʝʥʩʠʬʽʢʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

[18, 46].  

ʅʘʡʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʟ ʛʝʪʝʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʧʨʦʮʝʩʠ ʋɿ-ʝʤʫʣʴʛʫʚʘʥʥʷ 

(ʘʙʦ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʨʽʜʠʥ ʫ ʨʽʜʠʥʘʭ) ʽ ʜʠʩʧʝʨʛʫʚʘʥʥʷ (ʦʜʝʨʞʘʥʥʷ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʩʫʩʧʝʥʟʽʡ). ʎ ̔ ʧʨʦʮʝʩʠ ʧʦʚ'ʷʟʘʥʽ ʟ ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʚʝʨʭʥʽ 

 

ʄʝʭʘʥʽʟʤ ʜʽʾ 

ɼʠʩʧʝʨʛʫʚʘʥʥʷ 

ɽʤʫʣʴʛʫʚʘʥʥʷ 

ɿʙʽʣʴʰʝʥʥʷ ʤʽʞʬʘʟʥʦʾ  
ʧʦʚʝʨʭʥʽ ʚʟʘʻʤʦʜʽʾ 

ɼʽʷ ʥʘ ʧʦʚʝʨʭʥʶ ʨʦʟʧʦʜʽʣʫ 
ʨʽʜʠʥ ʘʙʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ          

ʽ ʨʽʜʠʥ 

ʈʫʡʥʫʚʘʥʥʷ (ʟʤʠʚʘʥʥʷ) 
ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʰʘʨʫ 
ʢʘʚʽʪʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ 

ɼʽʷ ʥʘ ʧʨʠʢʦʨʜʦʥʥʠʡ ʰʘʨ ʥʘ 
ʢʦʨʜʦʥʽ ʧʦʜʽʣʫ ʨʽʜʠʥʘ-ʨʽʜʠʥʘ, 

ʨʽʜʠʥʘ ïʪʚʝʨʜʝ ʪʽʣʦ 
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ʚʟʘʻʤʦʜʽʾ ʽ ʪʦʤʫ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʙʝʟʣʽʯʽ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɺʽʜʦʤʦ, ʱʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʋɿ-ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢ 

ʧʨʘʚʠʣʦ, ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ [18, 46]:  

1) ʋʤʦʚʠ ʚʚʝʜʝʥʥʷ ʋɿʂ ʟ ʢʦʣʠʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʣʝʚʠʭ 

ʨʦʙʦʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʭʚʠʣʝʚʦʜʽʚ ʘʙʦ ʧʣʘʩʪʠʥ) ʫ ʨʽʜʢʽ ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʚʝʜʝʥʥʷʤ ʋɿʂ ʚ ʽʥʰʽ, ʥʘʧʨʠʢʣʘʜ, ʚ ʛʘʟʦʚʽ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ɦ ʦ ʧʠʪʦʤʠʡ ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ 

ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ (ʜʣʷ ʚʦʜʠ ī ʚ 3500 ʨʘʟʽʚ), ʥʽʞ ʫ ʛʘʟʽʚ, ʽ ʪʦʤʫ ʧʨʠ ʦʜʥʘʢʦʚʠʭ 

ʘʤʧʣʽʪʫʜʘʭ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʽʜʠʥʫ 

ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ [304ī305].  

2) ʋ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚʠʥʠʢʘʻ ʽ ʧʨʦʪʽʢʘʻ ʩʧʝʮʠʬʽʯʥʠʡ ʬʽʟʠʯʥʠʡ 

ʧʨʦʮʝʩ ī ʋɿ-ʢʘʚʽʪʘʮʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʧʣʠʚʠ ʷʢ ʥʘ 

ʩʘʤʽ ʨʽʜʠʥʠ, ʪʘʢ ʽ ʥʘ ʪʚʝʨʜʽ ʪʽʣʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʜʠʥʘʭ [46, 302]. 

ɸʥʘʣʦʛʽʯʥʦʛʦ ʧʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ʬʽʟʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʤʘʻ ʥʽ ʚ ʪʚʝʨʜʠʭ 

ʪʽʣʘʭ, ʥʽ ʚ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʥʠʢʘʶʯʘ ʋɿ-ʢʘʚʽʪʘʮʽʷ 

ʧʦʨʦʜʞʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʬʝʢʪʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʪʢ̔ʘʯʁʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʎʽ ʦʙʩʪʘʚʠʥʠ ʧʨʠʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʋɿ-ʚʧʣʠʚ ʦʪʨʠʤʘʚ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʽʜʢʠʤ ʩʪʘʥʦʤ 

ʨʝʘʛʝʥʪʽʚ. ʅʠʞʯʝ ʨʦʟʛʣʷʥʫʪʽ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʋɿʂ ʫ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

 

1.3.1. ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʢʘʚʽʪʘʮʽʷ ʷʢ ʯʠʥʥʠʢ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 
ʫ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ  

 
ʗʢ ʚʽʜʦʤʦ, ʋɿ-ʢʘʚʽʪʘʮʽʷ ʻ ʦʩʥʦʚʥʠʤ ʽʥʽʮʽʘʪʦʨʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʽʜʠʥʽ ʧʽʜ ʜʽʻʶ ʋɿ [306]. ɺʦʥʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʝʥʝʨʛʽʾ ʋɿ ʫ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ ʧʦʙʣʠʟʫ ʽ 

ʚʩʝʨʝʜʠʥʽ ʧʘʨʦʛʘʟʦʚʦ ʾʙʫʣʴʙʘʰʢʠ [18, 46].  

ɺʣʘʩʥʝ ʢʘʚʽʪʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʚ ʨʽʜʠʥʽ ʧʫʣʴʩʫʶʯʠʭ ʙʫʣʴʙʘʰʦʢ 

(ʢʘʚʝʨʥ, ʧʦʨʦʞʥʠʥ), ʟʘʧʦʚʥʝʥʠʭ ʧʘʨʦʤ, ʛʘʟʦʤ ʘʙʦ ʾʭ ʩʫʤʽʰʰʶ. ɺ ʋɿ-ʭʚʠʣʽ ʧʽʜ 

ʯʘʩ ʥʘʧʚ̔ʧʝʨʽʦʜʽʚ ʨʦʟʨʽʜʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʢʘʚ̔ʪʘʮ̔ʡʥ ̔ ʙʫʣʴʙʘʰʢʠ, ʷʢʽ ʨʽʟʢʦ 

ʟʘʢʨʠʚʘʶʪʴʩʷ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʚ ʦʙʣʘʩʪʴ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ, ʧʦʨʦʜʞʫʶʯʠ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʠʣʴʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʪʝʯʽʾ ʚ ʨʽʜʠʥʽ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʢʫʩʪʠʯʥʠʭ ʭʚʠʣʴ. ʇʨʠ ʮʴʦʤʫ ʚ ʨʽʜʠʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʚʝʨʜʠʭ ʪʽʣ, ɦ ʦ ʤʝʞʫʶʪʴ ʟ ʢʘʚʽʪʫʶʯʦ  ʁʨʽʜʠʥʦʶ.  

ʇʨʠ ʚʧʣʠʚʽ ʥʘ ʨʽʜʠʥʫ ʋɿʂ ʤʘʣʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿ-ʭʚʠʣʷ, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ 

ʨʽʜʠʥʫ, ʩʪʚʦʨʶʻ ʟʦʥʠ ʩʪʠʩʥʝʥʥʷ ʽ ʟʦʥʠ ʨʦʟʨʷʜʞʝʥʥʷ, ʤʽʥʣʠʚʽ ʤʽʩʮʷʤʠ ʚ ʢʦʞʝʥ 

ʥʘʧʽʚʧʝʨʽʦʜ ʭʚʠʣʽ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʠ ʩʝʨʝʜʦʚʠʱʘ ʢʦʣʠʚʘʶʪʴʩʷ ʟ ʤʘʣʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ ɸ (ʯʘʩʪʢʠ ʤʽʢʨʦʤʝʪʨʘ) ʽ ʚʝʣʠʢʠʤʠ ʧʨʠʩʢʦʨʝʥʥʷʤʠ (ʧʦʨʷʜʢʫ 105Ŀg). 

ɿʥʘʢʦʟʤʽʥʥʠʡ ʪʠʩʢ ʈ, ʦɦ ʚʠʥʠʢʘʻ ʧʨʠ ʮʴʦʤʫ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʘʢ [18, 304 ï 305]: 

 
3106,4 -ÖÖÖÖr= IcP , 
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ʜʝ ʩ ī ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʋɿ ʚ ʩʝʨʝʜʦʚʠʱʽ [ʤ/ʩ],  

I ī ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿ [ɺʪ/ʩʤ2],  

ʈ ī ʪʠʩʢ [ʇʘ],  

ɟ ï ʛʫʩʪʠʥʘ (ʯʠ ɦ̔ ʣʴʥʽʩʪʴ) ʦʟʚʫʯʫʚʘʥʦʾ ʨʽʜʠʥʠ (ʘʙʦ ʩʝʨʝʜʦʚʠʱʘ) [ʢʛ/ʤ3]. 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ I ʜʦ 1 ɺʪ/ʩʤ2 ʧʦʯʠʥʘʻ ʟ'ʷʚʣʷʪʠʩʷ ʧʦʨʫʰʝʥʥʷ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʽʜʠʥʠ. ʋ ʬʘʟʽ ʨʦʟʨʷʜʞʝʥʥʷ (ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ) ʚ ʥʘʡʙʽʣʴʰ 

ʩʣʘʙʢʠʭ ʤʽʩʮʷʭ ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ, ʷʢ 

ʧʨʘʚʠʣʦ, ʦʜʥ̔̒ ʾ ʜʦʣʛʦʞʠʚʫʯʦʾ ʙʫʣʴʙʘʰʢʠ, ʷʢʘ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʤʦʥʦhʘʨʦʤ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʥʽʡʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʱʦʜʦ ʩʚʦʛʦ ʨʽʚʥʦʚʘʞʥʦʛʦ ʨʘʜʽʫʩʘ ʟ 

ʯʘʩʪʦʪʦʶ ʋɿ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ɸ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ 

ʨʝʟʦʥʘʥʩʥʠʭ ʜʣʷ ʜʘʥʦʾ ʯʘʩʪʦʪʠ f  ʙʫʣʴʙʘʰʦʢ.  

ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦ 1,5 ɺʪ/ʩʤ2 ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʣʽʥʽʡʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʩʪʽʥʦʢ ʙʫʣʴʙʘʰʦʢ. ʇʦʯʠʥʘʻʪʴʩʷ ʩʪʘʜʽʷ 

ʩʪʘʙʽʣʴʥʦʾ ʢʘʚʽʪʘʮʽʾ  ̔ʧʫʭʠʨʝʮʴ ʩʘʤ ʩʪʘʻ ʜʞʝʨʝʣʦʤ ʋɿʂ: ʛʘʨʤʦʥʽʢ ʟ ʯʘʩʪʦʪʦʶ nfʦ, 

ʜʝ fʦ ī ʦʩʥʦʚʥʘ (ʨʝʟʦʥʘʥʩʥʘ) ʯʘʩʪʦʪʘ, n = 1,2,3 ..., ̔  ʩʫʙʛʘʨʤʦʥʽʢ ʟ ʯʘʩʪʦʪʘʤʠ nfʦ/2, 

nfʦ/3, nfʦ/4,é, ʘ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʚʠʥʠʢʘʶʪʴ ʭʚʠʣʽ, ʤʽʢʨʦʩʪʨʫʤʠ ʪʘ ʝʣʝʢʪʨʠʯʥʽ 

ʨʦʟʨʷʜʠ [18, 303,  305]. 

ʏʝʪʚʝʨʪʘ ʩʪʘʜʽʷ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ    

I > 2,5 ɺʪ/ʩʤ2, ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʘʜʽʻʶ ʥʝʩʪʘʙʽʣʴʥʦʾ ʢʘʚʽʪʘʮʽʾ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʭ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ, ʷʢʽ ʚ ʬʘʟʫ ʩʪʠʩʥʝʥʥʷ 

ʤʠʪʪʻʚʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚ ʦʙ ʻʤʽ ʪʘ ʣʦʧʘʶʪʴʩʷ, ʪʦʙʪʦ ʥʘʩʪʘʻ ʪ. ʟʚ. çʢʦʣʘʧʩè.  

ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʨʽʟʥʠʭ ʨʽʜʠʥ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈ, ʧʨʠ ʷʢʦʤʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʢʘʚʽʪʘʮʽʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,1 ʄʇʘ ʜʦ 0,39 ʄʇʘ [18, 304 ī 

305]. ɺʠʱʝʚʢʘʟʘʥʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʟʦʢʨʝʤʘ, ʰʣʷʭʦʤ ʚʘʨʽʘʮʽʾ ʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʽʚ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʟʚʫʯʫʚʘʥʥʽ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ.  

ʂʘʚʽʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʙʫʣʴʙʘʰʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʽʛʨʽʚ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʦʂ. ʇʨʠʯʦʤʫ ʢʦʣʠʚʘʥʥʷ 

ʙʫʣʴʙʘʰʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʨʘʜʽʘʣʴʥʦʾ ʰʚʠʜʢʽʩʪʶ ʩʪʽʥʦʢ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ (340 ʤ/ʩ), ʪʘ ʩʪʚʦʨʶʪ̒ʴʩʷ ʚʝʣʠʢʠʡ ʪʠʩʢ, ʱʦ 

ʧʝʨʝʚʠʱʫʻɹ ʢʽʣʴʢʘ ʩʦʪʝʥʴ (103) ʄʇʘ. ɼʦ ʪʦʛʦ ʞ ʪʝʦʨʝʪʠʯʥʦ ʮ ̔ʮʠʬʨʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʝʨʝʚʠʱʝʥʽ, ʽ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʥʘʯʝʥ,ɹ ʧʨʠ ʷʢʠʭ ʥʘʩʪʘʥʫʪʴ 

ʪʝʨʤʦʷʜʝʨʥʽ ʨʝʘʢʮʽʾ [46]. 

ʂʦʣʠ ʛʘʟʦʚʘ ʙʫʣʴʙʘʰʢʘ ʣʦʧʘʻʪʴʩ,̫ ʥʘ ʤʽʩʮʽ ʟʥʠʢʣʦ ʾ ʙʫʣʴʙʘʰʢʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʫʜʘʨʥʘ ʭʚʠʣʷ. ɯ ʷʢʱʦ ʙʫʣʴʙʘʰʢʘ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʤʘʣʘ ʣʠʥʟʦʧʦʜʽʙʥʫ 

ʬʦʨʤʫ, ʪʦ ʤʽʞ ʩʪʽʥʢʘʤʠ, ʱʦ ʟʙʣʠʞʫʶʪʴʩʷ, ʚʠʥʠʢʘʻ ʤʽʢʨʦʪʦʯʝʯʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʨʦʟʨʷʜ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ (ʧʦʨʷʜʢʫ ʜʝʩʷʪʢʽʚ ʤʽʣʴʡʦʥʽʚ ʚʦʣʴʪ). ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʚʠʪʢʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʩʽʭ ʩʪʘʜʽʡ ʢʘʚ̔ʪʘʮ̔ʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʘ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʢʘʨʪʠʥʘ, ɦ ʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʽʜʠʥʠ, ̔  ̫ʢʘ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, 

ʱʦ ʦʩʮʠʣʁ ʶʯ̔ ʙʫʣʴʙʘʰʢʠ ʫʪʚʦʨʶʶʪ ɹʭʚʠʣʽ ʪʠʩʢʫ P ʚ ʩʝʨʝʜʦʚʠʱʽ.  

ʃʦʧʘʶʯʽ ʦʙʣʘʩʪʽ ʫʪʚʦʨʶʶʪʴ ʫʜʘʨʥʽ ʭʚʠʣʽ  ̔ʚʠʥʠʢʘ ̒ʟʘʛʘʣʴʥʠʡ ʘʢʫʩʪʠʯʥʠʡ 

ʪʠʩʢ ʋɿ-ʭʚʠʣʽ [46, 303]. ʅʘʢʣʘʜʘʶʯʠʩʴ ʦʜʠʥ ʥʘ ʦʜʥʠʡ, ʥʘ ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ  ̔

ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʮʽ ʬʘʢʪʦʨʠ ʚ ʦʙʻʤ̔ ʫʪʚʦʨʶʶʪʴ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʪʠʩʢʽʚ ʈ, ʱʦ 

ʧʦʨʦʜʞʫ ̒ʰʚʠʜʢʽ ʤʽʢʨʦʧʦʪʦʢʠ ʽ ʟʘʛʘʣʴʥʽ ʪʝʯʽʾ.  



 

 23 

 

ʋʟʘʛʘʣʴʥʝʥʦ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʝʬʝʢʪʠ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʧʫʣʴʩʘʮʽʷʭ 

ʢʦʞʥʦʛʦ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʜʫ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.3 

[303]. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʬʝʢʪʽʚ, ʧʦʢʘʟʘʥʠʭ ʥʘ     

ʨʠʩ. 1.3, ʚʥʦʩʷʪʴ ʩʘʤʝ ʣʦʧʘʶʯʽ ʢʘʚ̔ʪʘʮ̔ʡʥ ̔ʙʫʣʴʙʘʰʢʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1.3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ,  

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʫʣʴʩʘʮʽʷʭ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʧʽʜ ʯʘʩ  

ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ [303] 

 

 

 

ʆʪʞʝ, ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʽʥʪʝʥʩʽʬʽʢʫʶʪʴ ʋɿʂ, 

ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʩʘʤʝ ʣʦʧʘʶʯʠʭ ʢʘʚʽʪʘʮʽʡʥʠʭ 

ʙʫʣʴʙʘʰʦʢ [18, 46, 282]. ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʻ ʧʦʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʣʦʧʘʥʥʷ 

ʢʘʚʽʪʘʮʽʡʥʦ ʾ ʙʫʣʴʙʘʰʢʠ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʽ ʡ ̔ʥʰʽ ʧʘʨʘʤʝʪʨʠ ʋɿʂ, ʷʢ-ʪʦ 

ʘʤʧʣʽʪʫʜʘ ɸ ʡ ʽʥʪʝʥʩʠʚʥʽʩʪʴ I, ʟʘ ʷʢʠʭ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʚ ʦʟʚʫʯʫʚʘʥʽʡ ʨʽʜʠʥ ̔

ʨʽʚʥʷ ʨʦʟʚʠʥʝʥʦ ʾʋɿ-ʢʘʚʽʪʘʮʽʾ (ʨʠʩ. 1.4, ʘ). 

 

 

 
ʂʦʣʠʚʥʽ   ʧʫʭʠʨʮʽ 

 
ʐʚʠʜʢʽ ʤʽʢʨʦʧʦʪʦʢʠ ʽ ʟʘʛʘʣʴʥʽ ʪʝʯʽʾ 

ɿʤʽʥʘ ʛʫʩʪʠʥʠ  
 

ʩʝʨʝʜʦʚʠʱʘ 

ʇʫʭʠʨʮʽ,  
 

ʱʦ ʣʦʧʘʶʪʴʩʷ 

ʇʝʨʝʧʘʜʠ ʘʢʫʩʪʠʯʥʦʛʦ  
 

ʪʠʩʢʫ ʚ ʩʝʨʝʜʦʚʠʱʽ 

 
ʍʚʠʣʽ   ʪʠʩʢʫ 

 
ʋʜʘʨʥʽ        ʭʚʠʣʽ  

ʄʝʭʘʥʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ: 
 
 

1. ʃʶʤʽʥʽʩʮʝʥʮʽʷ 
2. ɽʨʦʟʽʷ 
3. ɸʢʪʠʚʥʽ ʨʘʜʠʢʘʣʠ 
4. ɼʠʩʦʮʽʶʚʘʥʥʷ 
    ʤʦʣʝʢʫʣ 

ɿʚʫʢʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ: 
 
 

1. ʈʝʘʢʮʽʾ ʚ ʧʘʨʦʛʘʟʦ- 
    ʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 
    ʧʫʭʠʨʮʷ 
2. ɼʠʬʫʟʽʷ ʚ ʨʽʜʠʥʫ 
3. ʈʝʘʢʮʽʷ ʚ ʨʽʜʠʥʽ 

ɺʠʥʝʢʥʝʥʥʷ ʥʦʚʠʭ 
ʨʝʯʦʚʠʥʽʾ: 

 
1. ʅʘʜʧʝʨʝʢʠʩʠ 
2. ɯʦʥʠ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ 
3. (ʅ2ʆĀʆ2) (ʆʅĀʆ2) 
4. ɺʽʣʴʥʽ ʝʣʝʢʪʨʦʥʠ 

ʈʝʘʢʮʽʾ ʟ ʨʦʟʨʠʚʦʤ 
ʭʽʤʽʯʥʠʭ ʟʚʷʟʢʽʚ: 

 
1. ɿʤʽʥʘ ʦʨʽʻʥʪʘʮʽʾ 
ʤʦʣʝʢʫʣ 

2. ɿʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʤʦʣʝʢʫʣ 

3. ʈʦʟʨʠʚ ʤʦʣʝʢʫʣ 
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ʈʠʩ. 1.4. ʇʨʦʮʝʩ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʋɿ-ʝʥʝʨʛʽʾ ʚ ʨʽʜʠʥʫ  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʋɿʂ  

(ʬʦʪʦʛʨʘʬʽʾ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ ʚʽʜʝʦʟʡʦʤʢʠ): 

ʘ ˈ ̔ ʥʪʝʥʩʠʚʥʽʩʪʴ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ɯ = 18 ɺʪ/ʩʤ2; 

ʙ ˈ ̔ ʥʪʝʥʩʠʚʥʽʩʪʴ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ɯ =  28 ɺʪ/ʩʤ2 

 

 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʘʣʘ ʘʤʧʣʽʪʫʜʘ ɸ ʋɿʂ ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ʋɿ-

ʧʨʠʚʦʜʽʚ, ʤʘʣʝ ʯʠʩʣʦ ʧʝʨʽʦʜʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ, ,̔ 

ʚʽʜʧʦʚʽʜʥʦ, ʾʭ ʤʘʣʽ ʨʦʟʤʽʨʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽ ʤʽʢʨʦʪʝʯʽʾ ʫ 

ʚʩʴʦʤʫ ʦʙʻʤ̔ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʻʤʥʦʩʪʽ (ʚʘʥʥʠ) ʜʣʷ ʦʟʚʫʯʫʚʘʥʥʷ.  

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʣʴ ʤʽʢʨʦʪʝʯʽʡ ʧʨʠ ʦʟʚʫʯʫʚʘʥʥʽ ʨʽʜʠʥʠ ʥʝʟʥʘʯʥʘ. 

ʊʦʤʫ ʮʝʡ ʚʘʨʽʘʥʪ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ 

(ʛʦʤʦʛʝʥʽʟʘʮʽʾ) ʨʽʜʠʥ ʫ ʚʠʛʣʷʜʽ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʘ ʪʘʢʦʞ, ʷʢ 

ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʽ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [282], ʫ ʚʠʛʣʷʜʽ ʢʦʥʪʘʢʪʥʦʾ ʋɿ-

ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʱʝ ʥʝʧʨʦʩʦʯʝʥʦʛʦ ɺʅ (ʟ ʥʘʥʝʩʝʥʠʤ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʶ ʰʘʨʦʤ 

ʟʚ ʷʟʫʶʯʦʛʦ)  ʧʝʨʝʜ ʡʦʛʦ ʧʨʦʩʦʯʝʥʥʷʤ ʽ ʋɿ-ʜʦʟʫʚʘʥʥʷ ʚʤʽʩʪʫ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʦʛʦ 

ʟʚ̫ʟʫʶʯʦʛʦ ʚ ʧʨʦʩʷʢʥʫʪʦʤʫ ɺʅ.  

ʇʨʠ ʽʥʰʦʤʫ ʚʘʨʽʘʥʪʽ ʦʟʚʫʯʫʚʘʥʥʷ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʋɿʂ) ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʷ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ɸ ʋɿʂ (ʜʦ 50 ʤʢʤ) 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ I (ʜʦ 100 ɺʪ/ʩʤ2). ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʦ ʚʚʝʩʪʠ ʚ ʨʽʜʠʥʫ ʋɿ-ʭʚʠʣʶ 

ʪʘʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ [18, 303 ī 304], ʭʦʯʘ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿʂ ʜʦ 

20 ɺʪ/ʩʤ2 ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʋɿ-ʝʥʝʨʛʽʾ ʚ ʥʠʟɹʢʦʚ̫ʟʢʫ ʨʽʜʠʥʫ (ʚʦʜʫ) ʱʝ 

ʜʦʩʠʪʴ ʚʝʣʠʢʘ (ʨʠʩ. 1.4, ʘ).  

ʇʨʠ ʧʦʰʠʨʝʥʥʽ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʋɿ-ʭʚʠʣʽ ʚʝʣʠʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʢʘʚ̔ʪʘʮ̔ʡʥʦʛʦ ʧʦʣʷ ʢʘʚʝʨʥ ʫ ʤʽʩʮʷʭ ʨʦʟʨʷʜʞʝʥʥʷ (ʥʝʛʘʪʠʚʥʠʡ 

ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ) ʚʠʥʠʢʘʻ ʨʦʟʨʠʚ ʩʫʮʽʣʴʥʦʩʪʽ ʨʽʜʢʦʛʦ ʧʦʣʽʤʝʨʥʦʾ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʦʨʦʞʥʠʥ, ʟʘʧʦʚʥʶʚʘʥʠʭ ʧʘʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʣʽʤʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʆʜʥʘʢ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿʂ (ʙʽʣʴʰʝ 20 ɺʪ/ʩʤ2) 

ʥʘ ʚʠʧʨʦʤʽʥʶʶʯʽʡ ʧʦʚʝʨʭʥʽ ʋɿ-ʧʨʠʚʦʜʫ ʫʪʚʦʨʶʻʪʴʩʷ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʡ 

ʜʚʦʬʘʟʥʠʡ ʧʘʨʦʛʘʟʦʚʠʡ ʰʘʨ (ʨʠʩ. 1.4, ʙ), ʷʢʠʡ ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʣʠʥʘʥʥʷ ʽ 

ʨʦʟʩʽʶʚʘʥʥʷ ʋɿ-ʝʥʝʨʛʽʾ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʚʦʻʨʽʜʥʦʛʦ ʝʢʨʘʥʘ. 

ʎʝʡ ʝʢʨʘʥ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʭʦʜʞʝʥʥʶ ʚ ʨʽʜʠʥʫ ʋɿʂ. ʈʽʟʢʦ ʟʤʝʥʰʝʥʠʡ 

ʦʧʽʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʫʟʛʦʜʞʝʥʦʩʪ̔ ʩʠʩʪʝʤʠ çʨʝʟʦʥʘʥʩʥʠʡ ʋɿ-

ʧʨʠʚʽʜ ī ʪʝʭʥʦʣʦʛʽʯʥʝ ʨʽʜʢʝ ʩʝʨʝʜʦʚʠʱʝè ʽ ʜʦ ʧʘʜʽʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʚʝʜʝʥʥʷ ʚ 

ʨʽʜʠʥʫ ʋɿʂ.  

ʇʽʜʚʠʱʝʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ ʦʟʚʫʯʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ 

ʋɿʂ ʟʘ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ ʦʟʚʫʯʫʚʘʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʈʘ  ̔ʧʝʨʝʪʚʦʨʝʥʥ ̫ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʧʫʣʴʩʫʶʯʽ. ʆʩʪʘʥʥʽ 

ʚʩʪʠʛʘʶʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʜʦ ʚʠʜʠʤʠʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʢʘʚ̔ʪʘʮ̔ʡʥ ̔ʪʷʞʽ, ʷʢʽ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ʋɿ-

ʧʨʠʚʦʜʫ ʚ ʦʙ'ʻʤ ʨʽʜʠʥʠ (ʨʠʩ. 1.4, ʘ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʚʠʰʝʥʘʚʝʜʝʥʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʨʽʜʠʥʽ ʚʠʥʠʢʘʶʪʴ ʪʘʢʽ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʷʚʠʱʘ, ʷʢ ʘʢʫʩʪʠʯʥʘ ʢʘʚʽʪʘʮʽʷ, ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, 

ʟʤʽʥʥʠʡ ʨʫʭ ʯʘʩʪʠʥʦʢ, ̔ ʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʧʣʦ- ʽ ʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʉʫʧʫʪʥʽʤʠ ʯʠʥʥʠʢʘʤʠ ʪʫʪ ʻ ʝʬʝʢʪʠ ʜʠʩʧʝʨʛʫʚʘʥʥ̫ ʚ ʩʠʩʪʝʤʽ çʪʚʝʨʜʝ ʪʽʣʦ 

ī ʨʽʜʠʥʘè, çʨʽʜʠʥʘ ī ʨʽʜʠʥʘè (ʦʜʝʨʞʘʥʥʷ ʩʫʩʧʝʥʟʽʡ, ʝʤʫʣʴʩʽʡ, ʩʝʣʝʢʪʠʚʥʝ 

ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʩʫʩʧʝʥʟʽʷʭ), ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʩʥʽʡ 

ʤʘʩʽ  ̔ʨʦʟʤʽʨʫ ʟʚʘʞʝʥʠʭ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʢʦʘʛʫʣʷʮʽʷ.  

ɺʧʣʠʚ ʋɿ ʟ ʯʘʩʪʦʪʦʶ 20ī100 ʢɻʮ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʜʽʣʦʤ ʤʦʣʝʢʫʣ ʪʘ 

ʽʦʥʽʚ ʟ ʨʽʟʥʦʶ ʤʘʩʦʶ, ʩʧʦʪʚʦʨʝʥʥʷʤ ʬʦʨʤʠ ʭʚʠʣʽ, ʧʦʷʚʦʶ ʟʤʽʥʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʢʘʧʽʣʷʨʥʦ-ʘʢʫʩʪʠʯʥʠʭ ʽ ʪʝʧʣʦʚʠʭ ʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʘʮʽʻʶ ʜʠʬʫʟʽʾ. ʊʫʪ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʫʧʫʪʥʽ ʝʬʝʢʪʠ, ʟʦʢʨʝʤʘ, ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʦʜʝʨʞʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʽʥʛʘʣʷʮʽʡʥʠʭ ʘʝʨʦʟʦʣʽʚ [305]. 

 

1.3.2. ʇʨʦʪʽʢʘʥʥʷ ʟʚʫʢʦʭʽʤʽʯʥʠʭ ʪʘ ʤʝʭʘʥʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʽʜ 
ʜʽʻʶ ʫʣʴʪʨʘʟʚʫʢʫ  

 

ʇʽʜ ʜʽʻʶ ʋɿ-ʢʘʚʽʪʘʮʽʾ ʪʘʢʦʞ ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʨʝʘʢʮʽʾ ʤʝʭʘʥʦʭʽʤʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ɦ ʦ ʤʘʣʠ ʤʽʩʮʝ ʚ ʦʟʚʫʯʫʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʋɿ.  

ʆʜʥʦʯʘʩʥʦ ʽʥʽʮʽʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʟʚʫʢʦʭʽʤʽʯʥ̔ ʨʝʘʢʮʽʾ, ʷʢʽ ʙʝʟ ʋɿ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʜʽʡʩʥʝʥʽ, ʽ ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʤʝʭʘʥʽʟʤ ʨʦʟʨʠʚʫ ʭʽʤʽʯʥʠʭ 

ʟʚ'ʷʟʢʽʚ [306].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʯʘʪʢʫ ʭʽʤʽʯʥʦʾ 

ʨʝʘʢʮʽʾ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʦʤʽʪʥʦ ʫ ʚʦʜʽ ʪʘ ʽʥʰʠʭ ʧʦʣʷʨʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ. 

ɿʚʫʢʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʧʨʦʮʝʩʽ ʢʘʚʽʪʘʮʽʾ ʚ ʨʽʜʠʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʫ 

ʦʨʽʻʥʪʘʮʽʶ, ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʝʢʫʣ, ʜʝʬʦʨʤʫʚʘʪʠ ʽ ʨʚʘʪʠ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ 

ʣʘʥʮʶʞʢʠ ʥʘ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ.  

ʋ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʟʚʫʢʦʭʽʤʽʯʥʽ ʷʚʠʱʘ ʻ ʦʜʥʠʤ ʟ ʚʠʜʽʚ ʤʝʭʘʥʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. ʋ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʫʪʴ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʣʶʤ̔ʥʠʩʮʝʥʮʽ̫, ʝʨʦʟʽʷ, ʧʦʷʚʘ ʘʢʪʠʚʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʜʠʩʦʮʽʘʮʽʷ 

ʤʦʣʝʢʫʣ. ɼʫʞʝ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʷʚʘ ʥʘʜʧʝʨʠʢʠʩʝʡ, ʧʝʨʠʢʠʩʝʡ ʚʦʜʥʶ, 
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ʽʦʥʽʚ ʘʟʦʪʥʦʾ ʽ ʘʟʦʪʠʩʪʦʾ ʢʠʩʣʦʪ, ʢʦʤʧʣʝʢʩʽʚ ʪʠʧʫ (ʅ2ʆĀʆ2) (ʆʅĀʆ2), 

ʛ̔ʜʨʦʪʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʽʚ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʫʪʚʦʨʶʚʘʥ ̔ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʜʘʪʠ ʧʦʯʘʪʦʢ ʟʚʫʢʦʭʽʤʽʯʥʠʤ 

ʨʝʘʢʮʽʷʤ ʫ ʧʘʨʦʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʘʚ̔ʪʘʮ̔ʥʦʾ ʦʙʣʘʩʪʽ ʘʙʦ ʥʘʚʽʪʴ ʫ ʨʽʜʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʊʦʜʽ ʫʪʚʦʨʶʚʘʥ ̔ʧʨʦʜʫʢʪʠ ʜʠʬʫʥʜʫʶʪʴ ʫ ʨʽʜʠʥʫ, ʜʝ ʽ ʚʩʪʫʧʘʶʪʴ ʚ 

ʨʝʘʢʮʽʾ.  

ʇʽʜ ʜʽʻʶ ʋɿ ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʨʝʘʢʮʽʾ ʤʝʭʘʥʦʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ 

ʤʘʣʠ ʤʽʩʮʝ ʚ ʥʝʦʟʚʫʯʝʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʜʥʦʯʘʩʥʦ ʽʥʽʮʽʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ 

ʨʝʘʢʮʽʾ, ʷʢʽ ʙʝʟ ʋɿ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʜʽʡʩʥʝʥʽ, ʽ ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʤʝʭʘʥʽʟʤ 

ʨʦʟʨʠʚʫ ʭʽʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ [305, 306]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʯʘʪʢʫ ʭʽʤʽʯʥʦʾ 

ʨʝʘʢʮʽʾ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʦʜʽ ʽ ʚ ʧʦʣʷʨʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ. ʆʩʥʦʚʥʠʤ 

ʪʠʧʦʤ ʧʨʦʪʽʢʘʶʯʠʭ ʪʫʪ ʨʝʘʢʮʽʡ ʻ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʽ ʨʝʘʢʮʽʾ [306]. ʋ ʬʘʟʽ 

ʣʦʧʚʘʥʥʷ ʙʫʣʴʙʘʰʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʡ ʧʨʦʙʽʡ.  

ɺʩʽ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʝʚʥʦʛʦ ʧʦʨʦʛʫ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʦʯʘʪʢʦʤ ʢʘʚʽʪʘʮʽʾ. ʉʧʦʯʘʪʢʫ ʚʠʭʽʜ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʠʪʦʤʽʡ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ, ʘ ʧʽʩʣʷ ʧʝʨʝʚʠʱʝʥʥʷ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʰʚʠʜʢʽʩʪ ɹ ʟʚʫʢʦʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʩʦʢʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʷʭ ʋɿ ʟʨʦʩʪʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʦʟʤʽʨ ʙʫʣʴʙʘʰʦʢ ʽ ʚʦʥʠ ʥʝ ʚʩʪʠʛʘʶʪʴ ʣʦʧʘʪʠʩɹ ʟʘ ʥʘʧʽʚʧʝʨʽʦʜ ʭʚʠʣʽ [46, 306].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʟʚʫʢʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʫʣʦ ʚʜ̔ʢʨʠʪʦ 

ʙʽʣʴʰʝ 70 ʨʦʢʽʚ ʪʦʤʫ. ʇʨʦʪʝ ʜʦ ʮʠʭ ʧʽʨ ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʱʦʜʦ ʧʨʠʨʦʜʠ 

ʧʝʨʚʠʥʥʦʛʦ ʘʢʪʫ ʟʚʫʢʦʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʪʘʢʠʭ 

ʨʝʘʢʮʽʡ, ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʠʪʴ ʪʦʯʥʦ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʘʤʧʝʨʝʜ 

ʪʘʢʽ [303, 306]: 

ï ʥ̔ʪʝʥʩʠʚʥʽʩʪʴ ʋɿ-ʝʥʝʨʛʽʾ, ʱʦ ʧʨʠʭʦʜʠʪʴ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ 

ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʚ ʦʟʚʫʯʫʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ;  

ï ʫʩʽ ʨʝʘʢʮʽʾ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʝʚʥʦʛʦ ʧʦʨʦʛʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿʂ, ʽ ʮʝʡ 

ʧʦʨʽʛ ʟʘʚʞʜʠ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʯʘʪʢʦʤ ʢʘʚʽʪʘʮʽʾ, ʘ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʧʝʚʥʦʛʦ 

ʧʦʨʦʛʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʡ ʨʽʟʢʦ ʫʙʫʚʘʻ;  

ï ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ: ʥʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ ʢʘʚʽʪʘʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ 

ʤʝʥʰʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʷʭ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʨʝʘʢʮʽʾ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʤʝʥʰʠʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʷʭ;  

ï ʚhʠʜʢʽʩʪʴ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪ ʁ ʫʪʚʦʨʝʥʥʷ ʽ 

ʚʠʪʨʘʯʘʥʥʷ ʨʘʜʠʢʘʣʽʚ (ʟ ʧʨʘʢʪʠʢʠ ʚʽʜʦʤʦ, ʱʦ ʣʦʧʘʥʥʷ ʦʜʥʦʛʦ ʢʘʚʽʪʘʮʽʡʥʦʛʦ 

ʧʫʭʠʨʮʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜ 10000 ʜʦ 100000 ʧʘʨ ʨʘʜʠʢʘʣʽʚ [306], ʱʦ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʾʭ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʽʦʥʽʟʫʶʯʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥ ̔ʘʙʦ ʧʨʠ 

ʬʦʪʦʣʽʟʽ);  

ï ʚʧʣʠʚ ʋɿʂ ʨʽʟʥʠʭ ʯʘʩʪʦʪ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʡ (ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ). 
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1.3.3. ʇʨʦʮʝʩʠ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʦʣʽʤʝʨʽʚ ʧʽʜ 
ʜʽʻʶ ʫʣʴʪʨʘʟʚʫʢʫ  

 

ɼʽʷ ʋɿ-ʭʚʠʣʴ ʥʘ ʧʦʣʽʤʝʨʠ ʪʘ ʽʥʽʮʽʶʚʘʥʥʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʦʥʦʤʝʨʽʚ ʙʫʣʦ 

ʚʽʜʢʨʠʪʦ ʱʝ ʚ ʪʨʠʜʮʷʪʠʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʨʠ ʜʽʾ ʋɿ ʟʤʝʥʰʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʨʦʟʯʠʥʽʚ ʙʘʛʘʪʴʦʭ ʤʘʢʨʦʤʦʣʝʢʫʣ: ʢʨʦʭʤʘʣʶ, 

ʞʝʣʘʪʠʥʠ, ʢʘʫʯʫʢʫ, ʘʛʘʨ-ʘʛʘʨʫ, ʛʫʤ̔ʘʨʘʙʢ̔ʫ. ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʚʽʜʥʦʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʘʨʘʬʦʨʤ-ʘʣʴʜʝʛʽʜʫ ʜʦ ʘʤʽʘʢʘʪʫ ʩʨʽʙʣʘ ʚʥʘʩʣʽʜʦʢ 

ʫʪʚʦʨʝʥʥʷ ʘʣʴʜʝʛʽʜʫ [306].  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʨʦʟʧʣʘʚʘʭ ʧʦʣʽʤʝʨʽʚ ʧʽʜ ʜʽʻʶ ʋɿ-ʭʚʠʣʴ 

[306] ʚʠʥʠʢʘʻ ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽʷ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʩʧʝʨʛʫʚʘʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʧʦʣʽʤʝʨʥʽʡ ʢʦʤʧʦʟʠʮʽʾ ʽ ʧʦʣʽʧʰʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʡʦʛʦ 

ʨʦʟʧʦʜʽʣʫ [282].  

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʫ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʚʠʥʠʢʥʝʥʥʷʤ ʧʽʜ ʜʽʻʶ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʘʚʽʪʘʮʽʾ ʫ ʚ'ʷʟʢʦʤʫ ʨʦʟʧʣʘʚʽ 

ʧʦʣʽʤʝʨʫ. 

ʆʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʽ ʨʝʘʢʮʽʾ. ɼʦʩʣʽʜʞʝʥʽ 

ʧʦʣʽʤʝʨʠ ʚʦʣʦʜʽʣʠ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʝʣʽʚ ʽ ʭʦʣʦʜʮʽʚ; ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʦ ʚʠʥʠʢʥʝʥʥʷ ʪʠʢʩʦʪʨʦʧʥʦʛʦ ʟʨʽʜʞʝʥʥʷ ʧʽʜ ʜʽʻʶ ʋɿ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʨʠ 

ʟʚʠʯʘʡʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ.  

ʆʜʥʘʢ ʧʦʤʽʪʥʫ ʨʦʣʴ ʫ ʪʠʢʩʦʪʨʦʧʥʦʤʫ ʟʨʽʜʞʝʥʥ ̔ ʤʦʞʫʪʴ ʛʨʘʪʠ ʽ 

ʢʘʚ̔ʪʘʮ̔ʡʥ ̔ʧʨʦʮʝʩʠ, ʪʘʢ ʷʢ ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʪʠʩʢʫ ʘʙʦ ʫ ʚʘʢʫʫʤʽ ʧʽʜ ʜʽʻʶ ʋɿ, 

ʢʦʣʠ ʫʪʨʫʜʥʶʻʪʴʩʷ ʧʫʣʴʩʘʮʽʷ ʽ ʨʦʟʱʝʧʣʝʥʥʷ ʙʫʣʴʙʘʰʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ 

ʥʝʚʝʣʠʢʝ ʫʪʚʦʨʝʥʥʷ ʨʽʜʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ.  

ʇʨʠ ʋɿ-ʦʧʨʦʤʽʥʝʥʥʽ ʨʦʟʯʠʥʽʚ ʞʝʣʘʪʠʥʠ, ʢʘʫʯʫʢʫ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʧʦʣʽʤʝʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ, ʷʢʘ ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʋɿ ʟʥʦʚʫ 

ʯʘʩʪʢʦʚʦ ʧʽʜʚʠʱʫʚʘʣʘʩʷ. ʂʨʽʤ ʧʦʜʦʣʘʥʥʷ ʝʥʝʨʛʽʾ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʠʭ ʚʟʘʻʤʦʜʽʡ 

ʧʨʠ ʟʤʽʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ, ʚʧʣʠʚ ʋɿ-ʭʚʠʣʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʨʠʚʫ 

ʤʘʢʨʦʤʦʣʝʢʫʣ [306].  

ʇʨʠ ʨʽʟʥʠʭ ʚʠʭʽʜʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʩʘʭ ʧʦʣʽʩʪʠʨʦʣʫ (850; 350; 195)Ŀ103  

ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʋɿ ʧʦʩʪʫʧʦʚʦ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʜʝʷʢʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 30Ŀ103, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʨʫʡʥʫʚʘʥʥʷʤ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʟ ʥʘʡʙʽʣʴʰ ʜʦʚʛʠʤʠ ʣʘʥʮʶʛʘʤʠ.  

ɽʬʝʢʪ ʨʦʟʱʝʧʣʝʥʥʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʘʢʫʩʪʠʯʥʦʤʫ ʧʦʣʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʞʥʦʛʦ ʘʢʪʫ ʷʢʦʛʦ ʚ ʨʦʟʯʠʥʽ ʚʠʥʠʢʘʶʪʴ ʜʚʘ ʨʘʜʠʢʘʣʘ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʧʦʣʫʢ ʟ ʧʦʜʚʽʡʥʠʤ ʟʚ'ʷʟʢʦʤ (ʘʙʦ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, 

ʟʜʘʪʥʠʭ ʨʝʘʛʫʚʘʪʠ ʟ ʨʘʜʠʢʘʣʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʘʢʨʦʨʘʜʠʢʘʣʽʚ ʟʨʦʩʪʘʶʯʦʾ 

ʜʦʚʞʠʥʠ) [303, 306]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʽʥʽʮʽʶʚʘʥʥʷ ʣʘʥʮʶʛʘ 

ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽ ʾ ʤʘʢʨʦʤʦʣʝʢʫʣ ʋɿ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʱʝʧʣʝʥʠʭ ʽ ʙʣʦʢ-

ʩʦʧʦʣʽʤʝʨʽʚ. ʊʘʢʦʞ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʤʝʭʘʥʦʭʽʤʽʯʥʘ ʩʦʧʦʣʤ̔ʝʨʠʟʘʮʽ̫ ʚ ʨʦʟʯʠʥʘʭ, 

ʱʦ ʤʽʩʪʷʪʴ ʩʫʤʽʰ ʧʦʣʽʩʪʠʨʦʣʫ ʪʘ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ, ʧʦʣʽʙʫʪʘʜʽʻʥʫ  ̔ʩʪʠʨʦʣʫ, 

ʧʦʣʽʙʫʪʘʜʽʻʥʫ  ̔ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ ʪʘ ʩʪʠʨʦʣʫ [306].  

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʋɿ-ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʽʚ ʽ ʩʦʧʦʣʤ̔ʝʨʠʟʘʮʽʾ 

ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʪʝ, 
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ʱʦ ʧʨʠ ʋɿ-ʦʙʨʦʙʮʽ ʨʦʟʯʠʥʫ, ʱʦ ʤʽʩʪʠʪʴ ʩʪʠʨʦʣ ʽ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʜʦʩʪʘʪʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʛʽʙʽʪʦʨʘ (n-ʙʝʥʟʦʭʠʥʦʥʘ) ʩʦʧʦʣʤ̔ʝʨʠʟʘʮʽ̫ ʧʦʚʥʽʩʪʶ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʦʣ̔ʤʝʨʽʚ ʧʨʠ ʋɿ-ʚʧʣʠʚʽ, ʪʦ ʧʝʨʰ ʟʘ 

ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʦʜʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʟʚʫʯʫʚʘʥʠʭ ʨʽʜʢʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʻ ʚʷʟʢʦʪʝʢʫʯʠʤʠ, ʪʘʢ ʟʚʘʥʠʤʠ ʥʝʥʴʶʪʦʥʦʚʩʢʠʤʠ (ʘ ʩʘʤʝ 

ʧʩʝʚʜʦʧʣʘʩʪʠʯʥʠʤʠ) ʨʽʜʠʥʘʤʠ [1, 10, 12]. ɰʭ ʚ'ʷʟʢʽʩʪʴ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʧʨʠʨʦʜʠ ʨʝʯʦʚʠʥʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ʚ ʥʴʶʪʦʥʦʚʩʢʠʭ ʨʽʜʠʥʘʭ, ʘʣʝ ʽ ʚʽʜ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʪʦʚʱʠʥʠ ʰʘʨʫ.  

ɼʝʷʢʽ ʨʝʦʣʦʛʽʯʥʽ ʢʨʠʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚ'ʷʟʢʦʩʪʽ ɖ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1.5. 
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ʈʠʩ. 1.5. ʈʝʦʣʦʛʽʯʥʽ ʢʨʠʚʽ ʨʽʜʠʥ: 

1 ī ʜʣʷ ʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ; 

2 ī ʜʣʷ ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʜʽʣʘʪʘʥʪʥʦʡ ʨʽʜʠʥʠ; 

3 ī ʜʣʷ ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʧʩʝʚʜʦʧʣʘʩʪʽʯʥʦʡ ʨʽʜʠʥʠ 

 

 

ɯʥʰʠʤ ʧʨʦʷʚʦʤ ʥʝʟʚʠʯʘʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʩʝʚʜʦʧʣʘʩʪʠʯʥʠʭ ʨʽʜʠʥ ʻ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʚ'ʷʟʢʦʩʪʽ ɖ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚhʠʜʢʦʩʪʽ ʟʩʫʚʫ. ʎʝʡ ʝʬʝʢʪ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʨʦʟʯʠʥʽʚ ʙʽʣʴʰʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʘʩʠʤʝʪʨʠʯʥʽ ʯʘʩʪʢʠ ʧʦʩʪʫʧʦʚʦ ʦʨʽʻʥʪʫʶʪʴʩʷ.        

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ'ʷʟʢʽʩʪʴ ʨʽʜʠʥʠ ʫʙʫʚʘʻ ʜʦʪʠ, ʧʦʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʩʝ 

ʙʽʣʴʰ ʧʦʚʥʦʾ ʦʨʽʻʥʪʘʮʽʾ.  

ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʚʯʘʣʦ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʩʪʠʨʦʣʫ ʪʘ ʽʥʰʠʭ ʤʦʥʦʤʝʨʽʚ ʚ 

ʋɿ-ʧʦʣ̔ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ ʨʽʟʥʠʭ ʽʥʽʮʽʘʪʦʨʽʚ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ [306], ʱʦ 

ʰʚʠʜʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʣʽʩʪʠʨʦʣʫ ʧʽʜ ʜʽʻʶ ʋɿʂ ʟ ʯʘʩʪʦʪʦʶ 15 ʢɻʮ ʽ 500 ʢɻʮ 

ʟʨʦʩʪʘʻ ʚ 2 ʨʘʟʠ.  

ɿʘʤʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʋɿ ʚʠʷʚʠʣʦʩʷ ʤʦʞʣʠʚʠʤ 

ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʧʣʠʚʘʪʠ ʋɿ-ʭʚʠʣʷʤʠ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʜʽʣʷʥʮʽ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ, 

ʚʽʜʧʦʚʽʜʥʽʡ ʽʥʜʫʢʮʽʡʥʦʤʫ ʧʝʨʽʦʜʫ.  
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ʇʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʤʫʣʴʛʫʚʘʥʥʽ ʩʪʠʨʦʣʫ ʫ ʚʦʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿ (18 ʢɻʮ, 

1000 ɺʪ/ʩʤ2) ʧʨʦʪʷʛʦʤ 0,5 ī 1,0 ʭʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʥʘ 

ʧʦʯʘʪʢʦʚʽʡ ʜʽʣʷʥʮʽ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ, ʘ ʚʠʭʽʜ ʧʦʣʽʤʝʨʫ ʟʨʦʩʪʘʻ ʚʽʜ 65% ʜʦ 80%.  

ʇʨʠ ʮʴʦʤʫ ʧʨʠʨʦʜʥʦ ʧʦʷʩʥʠʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʨʝʘʢʮʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʚʝʣʠʢʠʭ ʧʦʣʽʤʝʨʤʦʥʦʤʝʨʥʠʭ ʩʬʝʨʠʯʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʟʨʘʟʢʘʭ, ʦʙʨʦʙʣʝʥʠʭ ʋɿ, 

ʪʨʠʚʽʘʣʴʥʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʚʠʩʦʢʦʶ ʜʠʩʧʝʨʩʥʽʩʪʶ ʚʠʭʽʜʥʦʾ ʝʤʫʣʴʩʽʾ ʽ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽʥʽʮʽʘʪʦʨʘ ʪʘ ʝʤʫʣʴʛʘʪʦʨʘ [306]. 

ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʽ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʘ ʣʠʰʝ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʨʝʞʠʤʽʚ ʟʚʫʢʦʚʦ ʾ  ̔ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʋɿ-ʦʙʨʦʙʢʠ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʽ ʋɿ-ʦʙʨʦʙʢʠ ʥʠʤʠ ɺʅ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [282] ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʮʽʣʴʥʠʤ ʻ ʢʦʤʧʣʝʢʩʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʥʝʦʜʥʦʨʽʜʥʠʭ 

ʩʠʩʪʝʤ ʫ ʩʢʣʘʜʽ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʽ ɺʅ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʾʭ 

ʪʚʝʨʜʽʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʤʽʩʪʫ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʫ 

ʧʨʦʩʷʢʥʫʪʦʤʫ ɺʅ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʫʚʘʥʠʭ 

ʟʘʪʚʝʨʜʽʣʠʭ ʇʂʄ.  

ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ, ʟʦʢʨʝʤʘ, ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʘʨʽʘʮʽʾ ʯʘʩʪʦʪʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʦʟʚʫʯʫʚʘʥʥʷ ʽ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʨʝʘʢʪʦʧʣʘʩʪʽʯʥʠʭ ʇʂʄ. 

ʂʨʽʤ ʪʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʚ'ʷʟʢʦʩʪʽ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʽʥʰʠʭ ʛʘʟʽʚ ʟ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʾ 

ʩʪʨʫʢʪʫʨʠ ɺʅ ʡʜʝ ʧʦʚʽʣʴʥʦ, ʘ ʥʘʷʚʥʠʡ ʛʘʟ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʜʘʣʷʻʪʴʩʷ. ʎʴʦʤʫ 

ʪʘʢʦʞ ʩʧʨʠʷʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʨʽʜʢʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʩʪʝʤʠ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʟʥʠʞʫʶʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʥʮʝʚʠʭ 

ʇʂʄ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʘʭ ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ ʟ ʇʂʄ ʘʢʪʫʘʣʴʥʠʡ ʚʠʙʽʨ 

ʽʥʪʝʥʩʠʬʽʢʫ ʯʁʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ (ʥʘʧʨʠʢʣʘʜ, ʋɿ), ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʜʽʾ ʧʦʻʜʥʘʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʪʫ  ̔ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ.  

ʊʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʝʬʝʢʪʠʚʥʦ ʾ ʋɿ-ʜʽʾ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʫʤʽʰʽ, ʾʾ ʚ'ʷʟʢʽʩʪʴ, ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ ʽ ʢʽʥʝʪʠʢʘ ʪʚʝʨʜʽʥʥʷ ʨʽʜʢʠʭ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. ʊʦʤʫ ʝʬʝʢʪʠʚʥʘ ʋɿ-ʦʙʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ 

ʧʽʜʚʠʱʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʽ  ̔ ʘʜʛʝʟʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʝʨʞʫʚʘʥʠʭ 

ʇʂʄ, ʟʥʠʟʠʪʠ ʚ ʥʠʭ ʨʽʚʝʥʴ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʟʙʽʣʴʰʠʪʠ ʾʭ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

[282].  

ʇʽʜʭʦʜʠ ʜʦ ʧʘʪʝʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʚ ʪ.ʯ. ʋɿ-ʦʙʨʦʙʢʠ 

ʇʂʄ, ʦʧʠʩʘʥʽ ʚ [307].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘ ʾʭ ʙʘʟʽ 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʘʚʽʪʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ, ʷʢʽ 

ʛʝʥʝʨʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʮʝʩʽʚ ʋɿʂ.  

ʊʦʤʫ ʥʘʜʘʣʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʩʘʤʝ ʮʝʡ ʤʝʪʦʜ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʘʨʤʦʚʘʥʠʭ ʚʦʣʦʢʥʘʤʠ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʨʝʘʣʽʟʫʶʯʦʛʦ ʡʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 
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1.4. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ 
ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ (ʦʧʪʠʤʘʣʴʥʦʛʦ) ʨʝʞʠʤʫ ʋɿ-ʦʙʨʦʙʢʠ ʨʽʜʠʥʠ 

ʥʝʦʙʭʽʜʥʦ ʥʘʩʘʤʧʝʨʝʜ ʦʙʠʨʘʪʠ ʝʬʝʢʪʠʚʥʽ (ʦʧʪʠʤʘʣʴʥʽ) ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯ 

ʽ ʯʘʩʪʦʪʠ f ʋɿʂ. ʊʘʢ ʷʢ ʙʽʣʴʰʽʩʪʴ ʋɿ-ʨʽʜʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʋɿ-ʢʘʚʽʪʘʮʽʻʶ ʽ ʟʚʫʢʦʢʘʧʽʣʷʨʥʠʤ ʝʬʝʢʪʦʤ [18ï20, 52], ʪʦ ʟʤʽʥʶʶʯʠ ʫʤʦʚʠ 

ʧʨʦʪʽʢʘʥʥʷ ʢʘʚʽʪʘʮʽʾ, ʤʦʞʥʘ ʧʽʜʩʠʣʶʚʘʪʠ ʘʙʦ ʧʦʩʣʘʙʣʶʚʘʪʠ ʨʽʟʥʽ ʢʘʚʽʪʘʮʽʡʥʽ 

ʝʬʝʢʪʠ.  

ʋʩʧʽʰʥʝ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʋɿ ʜʣʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʦʚ'ʷʟʘʥʝ ʥʘʩʘʤʧʝʨʝʜ ʟ ʨʽʜʢʠʤ ʩʪʘʥʦʤ ʨʝʘʛʝʥʪʽʚ [20]. ʇʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ ʟʚʫʢʦʚʦʛʦ ʡ ʋɿ-ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʪʦʪ ʧʦʚ'ʷʟʘʥʝ ʥʘʩʘʤʧʝʨʝʜ ʟ  

ʬʽʟʠʯʥʠʤʠ  ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʽʜʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʷʢʦʤʫ ʚʦʥʠ ʧʦʰʠʨʶʶʪʴʩʷ, ʽ 

ʪʠʤʠ ʷʚʠʱʘʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʮʠʭ ʢʦʣʠʚʘʥʴ [51, 52].  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʜʽʷ ʧʨʫʞʥʠʭ ʋɿʂ ʚ ʨʽʜʠʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʧʦʣʷʭ ʩʝʨʝʜʥʴʦʾ ʽ ʚʝʣʠʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿ, ʢʦʣʠ ʽʩʪʦʪʥʠʤʠ ʩʪʘʶʪʴ ʪʘʢʽ ʝʬʝʢʪʠ, 

ʷʢ ʋɿ-ʢʘʚʽʪʘʮʽʷ, ʨʘʜʽʘʮʽʡʥʠʡ ʪʠʩʢ ʽ ʟʚʫʢʦʚʠʡ ʚʽʪʝʨ. ʇʨʠ ʮʴʦʤʫ ʤʘʡʞʝ ʚʩʽ 

ʬʽʟʠʢʦ-ʭ̔ ʤʽʯʥʽ ʷʚʠʱʘ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʽʜʠʥʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʥʝʾ 

ʧʦʪʫʞʥʠʭ ʧʨʫʞʥʠʭ ʋɿʂ, ʚ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʤʽʨʽ ʧʦʚ'ʷʟʘʥʽ ʩʘʤʝ ʟ ʷʚʠʱʝʤ ʢʘʚʽʪʘʮʽʾ.  

ʆʩʪʘʥʥʻ ʦʙʫʤʦʚʣʝʥʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ ʪʠʤ, ʱʦ  ʨʽʜʠʥʠ, ʣʝʛʢʦ 

òʧʝʨʝʥʦʩʷʯʠò ʜʫʞʝ ʚʝʣʠʢʽ ʚʩʝʙʽʯʥʽ ʩʪʠʩʢʠ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʨʦʟʪʷʞʥʠʭ ʟʫʩʠʣʴ. ʊʦʤʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʬʘʟʠ ʭʚʠʣʽ, ʷʢʘ ʩʪʚʦʨʶʻ ʨʦʟʨʽʜʞʝʥʥʷ 

ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʫʪʚʦʨʶʻʪʴʩʷ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ ʫ ʚʠʛʣʷʜʽ 

ʜʨʽʙʥʠʭ ʧʫʭʠʨʮʽʚ, ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʚ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ ʤʽʮʥʽʩʪʴ ʨʽʜʠʥʠ 

ʧʦʩʣʘʙʣʝʥʘ.  

ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʤʠ ʤʽʩʮʷʤʠ ʻ ʤʘʣʝʥʴʢʽ ʧʫʭʠʨʮʽ ʛʘʟʫ, ʯʘʩʪʢʠ ʩʪʦʨʦʥʥʽʭ 

ʜʦʤʽʰʦʢ ʡ ʽʥ. ʎʽ ʤʘʣʝʥʴʢʽ ʧʦʨʦʞʥʠʥʠ (ʢʘʚʽʪʘʮʽʡʥʽ ʧʫʭʠʨʮʽ), ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʧʫʣʴʩʫʶʯʽ ʢʦʣʠʚʘʥʥʷ,  ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʥʘʚʢʦʣʦ ʮʠʭ ʧʦʨʦʞʥʠʥ ʩʠʣʴʥʠʭ 

ʤʽʢʨʦʪʝʯʽʡ ʽ ʣʦʢʘʣʴʥʦʾ ʪʫʨʙʫʣʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʽʩʣʷ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʢʘʚʽʪʘʮʽʡʥʽ ʧʫʭʠʨʮʽ ʣʦʧʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʬʘʟʠ ʩʪʠʩʥʝʥʥʷ ʫ ʭʚʠʣʽ, ʨʦʟʚʠʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʽ ʣʦʢʘʣʴʥʽ ʤʠʪʪʻʚʽ ʪʠʩʢʠ, 

ʱʦ ʜʦʩʷʛʘʶʪʴ ʩʦʪʝʥʴ ʘʪʤʦʩʬʝʨ [20, 52].  

ɺʠʥʠʢʘʶʯʽ ʧʨʠ ʣʦʧʘʥʥʽ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʫʭʠʨʮʽʚ ʫʜʘʨʥʽ ʭʚʠʣʽ  ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʨʫʡʥʫʚʘʥʴ  ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʱʦ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʝʡ.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʣʦʧʘʥʥʽ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʫʭʠʨʮʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʚʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʘʢʪʠʚʘʮʽʾ ʨʽʜʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʚ ʥʽʡ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ, ʙʘʛʘʪʠʭ ʥʘ 

ʝʥʝʨʛʽʶ ʜʠʩʦʮʽʡʦʚʘʥʠʭ ʪʘ ʽʦʥʽʟʦʚʘʥʠʭ ʤʦʣʝʢʫʣ, ʘ ʪʘʢʦʞ ʘʪʦʤʽʚ ʽ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ [18].  

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ ʋɿ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ f ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʟʚʫʯʫʚʘʥʦʾ ʨʽʜʠʥʠ. ʊʦʤʫ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʦʪʫʞʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʋɿ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯ  ʪʘʢʠʤ 
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ʯʠʥʦʤ, ʱʦʙʠ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʦʟʚʫʯʫʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʠʭ ʥʝʙʘʞʘʥʠʭ ʟʤʽʥ, 

ʷʢ ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽʷ, ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʽ ʪ.ʧ.  

ʂʨʽʤ ʪʦʛʦ, ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯ ʡ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ f ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʽ ʚʠʤʦʛʘʤ  ʢʦʥʢʨʝʪʥʦʾ ʪʝʭʥʦʣʦʛʽʾ [51].  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʣʘʩʥʝ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʋɿ-ʦʙʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ, ʪʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʘ ʦʪʨʠʤʘʣʘ ʨʦʟʚʠʪʦʢ 

ʪʽʣʴʢʠ  ʥʘʧʨʠʢʽʥʮʽ 20 ʩʪʦʨʽʯʯʷ.   

ɼʽʷ  ʚʽʙʨʘʮʽʾ ʽ  ʋɿʂ [31], ʧʦʨʷʜ ʟ ʜʽʻʶ  ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʥʘ 

ʧʦʣʽʤʝʨʠ [28ˈ30], ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʦʜʠʥ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʬʽʟʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʤʝʨʽʚ, ʷʢʱʦ ʮʷ ʜʽʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ.   

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʚ ʋɿ-ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʤʥʦʾ 

ʦʙʨʦʙʢʠ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ (ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʚʠʧʘʜʢʫ ɽʆ ʽ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ 

ʦʩʥʦʚʽ) ʦʪʨʠʤʘʣʠ ʜʚʘ ʚʘʨʽʘʥʪʠ ʦʟʚʫʯʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 1.5, ʘ, ʙ) ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ 

ʻʤʥʦʩʪʽ (ʧʨʦʩʦʯʫʚʘʣʴʥʽʡ ʚʘʥʥʽ) [18, 19].  
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ʈʠʩ. 1.5. ɺʘʨʽʘʥʪʠ ʦʟʚʫʯʫʚʘʥʥʷ  ʨʽʜʢʠʭ ʢʦʤʧʦʟʠʮʽʡ: 

ʘ ï ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ;  ʙ ï  ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ 

 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ (ʜʠʚ. ʨʠʩ. 1.5, ʘ), ʜʦ ʜʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ 

ʚʘʥʥʠ ʯʝʨʝʟ ʨʫʭʣʠʚʫ ʤʝʤʙʨʘʥʫ ʢʨʽʧʠʪʴʩʷ ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ï

ʇʄʉ (ʘʙʦ ʧʘʢʝʪ ʧ'ʻʟʦʢʝʨʘʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ) 3. ɯʟ ʚʤʠʢʘʥʥʷʤ ʋɿ-

ʛʝʥʝʨʘʪʦʨʘ (ʋɿɻ)  1 ʧʨʦʚʦʜʠʪʴʩʷ ʦʙôʻʤʥʝ ʦʟʚʫʯʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 4. 

ʏʘʩʪʦʪʫ ʋɿʂ ʢʦʥʪʨʦʣʶʶʪʴ ʯʘʩʪʦʪʦʤʽʨʦʤ 2, ʘ  ʷʢ ʪʝʧʣʦʥʦʩʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʦʜʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʫ (ʜʠʚ. ʨʠʩ. 1.5, ʙ), ʦʙôʻʤʥʝ ʦʟʚʫʯʫʚʘʥʥʷ 

ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 3 ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 2 ʧʦʟʜʦʚʞʥʽʭ 

ʋɿʂ, ʱʦ ʩʧʦʣʫʯʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʤʘʛʥʽʪʦʩʪʨʠʢʪʦʨʦʤ (ʘʙʦ ʧ'ʻʟʦʢʝʨʘʤʽʯʥʠʤ 



 

 32 

 

ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ), ʷʢʠʡ ʞʠʚʠʪʴ ʛʝʥʝʨʘʪʦʨ 2. ʏʘʩʪʦʪʫ ʋɿʂ ʢʦʥʪʨʦʣʶʶʪʴ 

ʯʘʩʪʦʪʦʤʽʨʦʤ 5, ʘ ʘʤʧʣʽʪʫʜʫ ï ʚʽʟʫʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʫ  4. ʗʢ 

ʪʝʧʣʦʥʦʩʽʡ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ (ʥʘ ʨʠʩ. 1.5, ʙ ʥʝ ʧʦʢʘʟʘʥʦ). 

ʆʙʠʜʚʘ ʚʘʨʽʘʥʪʠ ʦʟʚʫʯʫʚʘʥʥʷ ʤʘʶʪʴ ʷʢ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ. ʊʘʢ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʫ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ ʦʟʚʫʯʫʚʘʥʥʷ ʟʙʽʣʴʰʠʪʠ ʘʤʧʣʽʪʫʜʫ ʋɿʂ ɸ (ʘ, ʦʪʞʝ, ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʪʦʙʪʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʋɿ-

ʤʦʜʠʬʽʢʫʚʘʥʥʷ.  

ʇʨʦʪʝ ʧʨʠ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʦʟʚʫʯʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʡ ʦʙôʻʤ ʧʦʣʽʤʝʨʥʦʾ 

ʨʽʜʠʥʠ, ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ, ʚ ʩʠʣʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʽ 

ʭʘʨʘʢʪʝʨʫ ʧʨʦʮʝʩʫ ʦʟʚʫʯʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʤʘʣʽʩʪʴ 

ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ʋɿ-ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʽ ʟʥʘʯʥʦʾ ʚôʷʟʢʦʩʪʽ ʨʽʜʢʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʦʟʚʫʯʫʶʪʴʩʷ).  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ ʦʟʚʫʯʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʤʘʩʫ 

ʥʘʚʘʞʢʠ ʧʦʣʽʤʝʨʥʦʾ ʨʽʜʠʥʠ (ɽʆ), ʱʦ ʚʘʞʣʠʚʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʦʙôʻʤʥʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʮʝʡ ʚʘʨʽʘʥʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʝʥʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ (ʟʦʢʨʝʤʘ, 

ʘʤʧʣʽʪʫʜʠ ɸ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ.  

ʎʝ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʥʝ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʚʝʩʴ ʧʦʪʝʥʮʽʘʣ 

ʟʤʽʮʥʝʥʥʷ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʷʢʠʡ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʠ 

ʦʙʨʦʙʮʽ ʟʘ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ ʦʟʚʫʯʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʧʪʠʤʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ 

ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʜʣʷ ʢʦʞʥʦʛʦ  ʚʘʨʽʘʥʪʫ ʦʟʚʫʯʫʚʘʥʥʷ ʽ ʤʘʨʢʠ ɽʆ (ʘʙʦ 

ʟʚ'ʷʟʫʶʯʦʛʦ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ) ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʤ 

ʰʣʷʭʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʤʥʦʛʦ ʋɿ-

ʚʧʣʠʚʫ, ʧʦʨʷʜ ʽʟ ʭʽʤʽʯʥʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʂ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʧʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ [28]. ʆʜʥʘʢ ʮʝʡ ʩʧʦʩʽʙ  

ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʨʫʢʪʫʨʥʦʾ  

ʦʜʥʦʨʽʜʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂ. 

ɿʥʘʯʥʘ  ʝʬʝʢʪʠʚʥiʩʪʴ  ʋɿ-ʦʙʨʦʙʢʠ ʨʽʜʢʠʭ ʝʧʦʢʩʠʜʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ, ʷʢʘ  

ʟʤiʥʶʻ ʥʝ ʪiʣʴʢʠ ʪʝʭʥʦʣʦʛiʯʥi ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚ'ʷʟʫʶʯʠʭ,  ʘʣʝ ʡ   ʬiʟʠʯʥi  

ʚʣʘʩʪʠʚʦʩʪi  ʦʜʝʨʞʫʚʘʥʠʭ ʧiʩʣʷ ʾʭ ʟʘʪʚʝʨʜʽʥʥʷ ʩiʪʯʘʩʪʠʭ ʧʦʣiʤʝʨiʚ,  

ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪi ʨʷʜʫ ʜʦʩʣiʜʞʝʥʴ [28, 32]. ʊʘʢ, ʟʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʙʨʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʨʦʟʧʣʘʚʽʚ ʧʦʣʽʤʝʨʽʚ [33].  

ɺʠʢʦʨʠʩʪʘʥʥʷ  ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʚiʙʨʘʮiʾ (6 ï 100 ɻʮ)  ʜʦʟʚʦʣʷʻ  ʟʥʠʟʠʪʠ  

ʚ'ʷʟʢiʩʪʴ  ʧʦʣiʤʝʨʥʠʭ  ʩʠʩʪʝʤ ʫ ʜʝʩʷʪʢʠ ʨʘʟiʚ, ʘʣʝ ʧiʩʣʷ ʟʥʷʪʪʷ ʚiʙʨʘʮiʾ ʚ'ʷʟʢiʩʪʴ 

ʦʣiʛʦʤʝʨʫ ʟʨʦʩʪʘʻ ʜʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʧʝʨʝʚʝʨʰʫʻ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ [34].  

ʏʝʨʝʜʫʚʘʥʥʷ ʚʽʙʨʦʜʽʾ ʽ "ʚʽʜʧʦʯʠʥʢʫ"  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʫʧʽʥʯʘʩʪʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ɽʆ ʥʘ 30 ï 40%.  ʇʨʦʪʝ ʚʽʙʨʦʘʢʫʩʪʠʯʥʘ ʜʽʷ ʚ ʜʽʘʧʘʟʦʥʽ 

ʯʘʩʪʦʪ ʚʽʜ 3 ʢɻʮ ʜʦ 10 ʢɻʮ ʧʨʦʪʷʛʦʤ 60 ʭʚʠʣʠʥ ʥʘ ɽʆ ʤʘʨʦʢ ɽɼ-20 ʽ ɽɼ-8 ʪʘʢʦʞ 

ʟʥʠʞʫʻ ʾʭ ʚ'ʷʟʢʽʩʪʴ [35]. ɽʢʩʪʨʝʤʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚ'ʷʟʢʦʩʪʽ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʽʙʨʦʦʙʨʦʙʢʠ Ű ʥʘ ʩʝʨʝʜʥʽʭ ʋɿ-ʯʘʩʪʦʪʘʭ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 

ʨʦʙʦʪʽ   [36], ʘ ʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʋɿ-ʜʽʾ ʩʪʘʥʦʚʠʚ 30 ʭʚ.  
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ɼʽʶ ʋɿ ʥʘ ɽʆ ʫ ʩʫʤʽʰʽ ʟ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘʤʠ ʽ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʙʫʣʦ 

ʧʦʧʝʨʝʜʥʴʦ ʜʦʩʣʽʜʞʝʥʦ ʚ ʨʦʙʦʪʽ [37].  ʇʨʠ ʮʴʦʤʫ ʟʘʣʝʞʥʦʩʪʽ ʚ'ʷʟʢʦʩʪʽ ɖ, 

ʢʨʘʡʦʚʦʛʦ ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ ɗ ʪʚʝʨʜʠʭ ʧʽʜʣʦʞʦʢ  ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʙʨʦʦʙʨʦʙʢʠ ɯ 

ʷʢ ʥʘ ʥʠʟʴʢʠʭ (100 ɻʮ), ʩʝʨʝʜʥʽʭ (1 ʢɻʮ), ʪʘʢ ʽ ʥʘ ʚʠʩʦʢʠʭ  (18 ʢɻʮ) ʯʘʩʪʦʪʘʭ 

ʚʢʘʟʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʦʧʠʩʫʚʘʣʠʩʴ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ [35 ï 41].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʋɿ-ʜiʾ ʥʘ ʤiʢʨʦʯʘʩʪʠʥʢʠ-ʥʘʧʦʚʥʶʚʘʯi ʚ ʧʨʦʮʝʩi 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʛʦ  ʘʨʤʫʚʘʥʥʷ  ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʜʦʟʚʦʣʷʻ  ʟʥʘʯʥʦ 

iʥʪʝʥʩʠʬiʢʫʚʘʪʠ ʧʨʦʮʝʩ ʘʨʤʫʚʘʥʥʷ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʨʠ  ʝʬʝʢʪʠʚʥʦʤʫ  ʟʥʘʯʝʥʥi  

ʘʤʧʣʽʪʫʜʠ  ʢʦʣʠʚʘʥʴ 10 ï 15 ʤʢʤ ʪʘ ʟʤiʮʥʶʚʘʪʠ ʟʘʪʚʝʨʜʽʣʝ ʟʚ'ʷʟʫʶʯʝ [42].  

ʈʦʟʢʠʜ ʟʥʘʯʝʥʴ (ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ) ʤiʮʥʦʩʪi ʦʙʨʦʙʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʋɿ ʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʥʘ 40%, ʫʜʘʨʥʦʾ 

ʚ'ʷʟʢʦʩʪʽ ï ʥʘ 80%, ʪʚʝʨʜʦʩʪʽ ï ʥʘ 20%, ʘ ʜʣʷ ʦʧʦʨʫ ʟʩʫʚʫ ï ʚ 1,5 ï 2 ʨʘʟʠ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʦʙʨʦʙʢʠ [43].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʋɿ ʜʣʷ ʦʙʨʦʙʢʠ ɽʂ ʩʢʦʨʦʯʫʻ ʪʘʢʦʞ  ʯʘʩ ʾʭ ʪʚʝʨʜʽʥʥʷ  ʫ 2ï4 

ʨʘʟʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʥʘʧʨʘʚʣʝʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʽʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʽ ʚ ʢiʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪi ʜʦʟʚʦʣʷʻ  ʧiʜʚʠʱʠʪʠ  

ʧʨʦʜʫʢʪʠʚʥiʩʪʴ  ʧʨʘʮi  ʪʘ  ʦʪʨʠʤʘʪʠ ʩʫʪʪʻʚʫ  ʝʢʦʥʦʤiʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ.  

ɸʥʘʣʽʟ ʨʦʙʽʪ [35, 36] ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʚʽʙʨʘʮʽʡʥʽʡ ʦʙʨʦʙʮʽ ʥʘ ʯʘʩʪʦʪʽ     

100 ɻʮ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʤʽʪʥʠʡ ʝʬʝʢʪ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʫ ʜʦʩʠʪʴ ʚʫʟʴʢʦʤʫ 

ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ. ʎʝ ʻ ʥʝʙʘʞʘʥʠʤ, ʪʘʢ ʷʢ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʴ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ï ʧʦʣʽʤʝʨʫ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʥʘ ʯʘʩʪʦʪʽ 1 ʢɻʮ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ  

ʩʪʨʫʢʪʫʨʥʘ ʧʝʨʝʙʫʜʦʚʘ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʯʘʩʪʦʪ ʋɿ-ʦʙʨʦʙʢʠ ʰʫʢʘʥʠʡ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʤʦʞʝ ʜʦʩʷʛʪʠ ʧʨʠʡʥʷʪʥʠʭ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ  ʟʥʘʯʝʥʴ. ʇʨʦʪʝ ʮʝʡ ʯʘʩʪʦʪʥʠʡ ʽʥʪʝʨʚʘʣ ʥʝʦʙʭʽʜʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ.  

ɺʽʜʦʤʠʡ ʪʘʢʦʞ ʩʧʦʩʽʙ ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʰʣʷʭʦʤ ʾʭ ʋɿ-ʦʙʨʦʙʢʠ (ʘʢʫʩʪʠʯʥʦʾ 

ʢʘʚʽʪʘʮʽʾ)  [31]. ʋɿ-ʦʙʨʦʙʢʘ ʨʽʟʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʟʘ ʮʠʤ ʩʧʦʩʦʙʦʤ  ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ 

ʥʝʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʦʙʨʦʙʢʠ: ʬʽʢʩʦʚʘʥʠʭ ʯʘʩʪʦʪʘʭ (20 ʢɻʮ; 21 ʢɻʮ; 

29 ʢɻʮ), ʘʤʧʣʽʪʫʜʽ (8 ʤʢʤ), ʽʥʪʝʥʩʠʚʥʦʩʪʽ (0 ï 3 ɺʪ/ʩʤ2; 2 ï 7 ɺʪ/ʩʤ2), ʯʘʩʽ          

(0 ï 40 ʭʚ.; 60 ï 120 ʭʚ.), ʪʝʤʧʝʨʘʪʫʨʽ (100 ʦʉ ʽ 120 ʦʉ).  

ɼʦʩʷʛʥʫʪʝ ʟʤʽʮʥʝʥʥʷ ʱʦʜʦ ʨʦʟʪʷʛʘʥʥʷ ʛʨʘʥʠʯʥʦ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʟʘ ʮʠʤ ʩʧʦʩʦʙʦʤ  ʩʢʣʘʣʦ 11 ï 20%. ʆʜʥʘʢ ʮʝʡ ʩʧʦʩʽʙ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʽʛʦʤʝʨʽʚ, ʪʘʢ ʽ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. ɼʦ 

ʥʝʜʦʣʽʢʽʚ ʮʴʦʛʦ ʩʧʦʩʦʙʫ  ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʷʢ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʯʘʩ ʦʙʨʦʙʢʠ     

(60ï120 ʭʚ), ʪʘʢ ʽ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʦʣʽʛʦʤʝʨʽʚ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʦʙʨʦʙʢʠ. 

ʑʝ ʦʜʠʥ ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʟʚ'ʷʟʫʶʯʦʛʦ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʰʫʚʘʥʥʷ ʝʧʦʢʩʠʜʥʦʾ ʦʩʥʦʚʠ ɽɼ-20 ʽʟ ʪʚʝʨʜʥʠʢʦʤ 

ʜʽʝʪʠʣʝʥʪʨʠʘʤʽʥʦʤ ï ɼɽʊɸ ʟ ʥʘʩʪʫʧʥʦʶ ʋɿ-ʜʽʻʶ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ (ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ʦʟʚʫʯʫʚʘʥʥʷ)  ʧʨʠ 

ʯʘʩʪʦʪʽ 17 ï 44 ʢɻʮ, ʘʤʧʣʽʪʫʜʽ 50 ï 120 ʤʢʤ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 15 ï 30 ɺʪ/ʩʤ2 ʽ 

ʪʝʤʧʝʨʘʪʫʨʽ 70 ï 90ʦʉ ʧʨʦʪʷʛʦʤ 30 ï 45 ʭʚ. [44].  

ɸʣʝ ʮʝʡ ʩʧʦʩʽʙ ʥʝ ʤʽʩʪʠʪʴ ʤʝʭʘʥʽʟʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʘʚʣʝʥʦʛʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʟʚʫʯʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʬʽʟʠʯʥʦʾ (ʘ ʩʘʤʝ ʋɿ) ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ 

ʩʝʨʝʜʦʚʠʱ [46], ʟʦʢʨʝʤʘ, ʨʽʜʢʠʭ ɽʂ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʇʂʄ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʷʢ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ, ʪʘʢ ʽ ʫ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-

ʜʽʘʧʘʟʦʥʘʭ [224 ï 269].  

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʋɿ-ʦʙʨʦʙʢʠ 

ʨʽʜʢʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʝʨʝʜʦʚʠʱ  ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʽ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʋɿ-ʦʙʨʦʙʢʠ. ʊʘʢ, ʘʥʘʣʽʟ ʤʦʥʦʛʨʘʬʽʾ [20] ʧʦʢʘʟʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʋɿ-ʦʙʨʦʙʢʠ ʨʽʜʢʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʟʦʢʨʝʤʘ, ʚʦʜʠ. ɸʜʞʝ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʚʦʜʥʦʯʘʩ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ.  

ʊʦʤʫ ʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʜʦʮʽʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʷʢ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʛʦ ʪʠʩʢʽʚ. 

ʋ ʨʦʙʦʪʽ [47] ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʋɿ ʥʘ ʧʨʦʮʝʩ ʪʚʝʨʜʽʥʥʷ, ʩʪʨʫʢʪʫʨʫ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʤʝʨʢʦʤʧʦʟʠʪʥʠʭ ʧʦʢʨʠʪʪʽʚ ɽʆ ʫ ʚʠʛʣʷʜʽ ɽɼ-20 ʽ ɽɼ-16. 

ʄʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʋɿ-ʦʙʨʦʙʢʘ ʮʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʚʥʦʪʠ ʧʨʦʮʝʩʫ ʟʰʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʾʭ ʪʝʨʤʦʦʙʨʦʙʢʠ ʥʘ 20 ï 30% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ.  

ʇʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʪʚʝʨʜʽʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʘʚʪʦʨʘʤʠ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʤ ʟʤʽʰʫʚʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʪʚʝʨʜʥʠʢʘ ʚ 

ʦʙ'ʻʤʽ ʤʘʪʝʨʽʘʣʫ. 

ɸʥʘʣʽʟ ʜʝʷʢʠʭ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ (ʧʨʦʩʦʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ) ʥʘ ʙʘʟʽ ɽʂ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʩʢʣʘʜʫ ɽʂ  ʽ ʇʂʄ ʥʘ ʾʭ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ.    

ʇʨʦʪʝ ʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 

ʨʝʞʠʤʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʨʽʟʥʦʯʘʩʪʦʪʥʠʭ (ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʽ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ) ʜʽʘʧʘʟʦʥʘʭ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɽʆ,  ʟʚ'ʷʟʫʶʯʠʭ  ʪʘ  ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʠʤʫʚʘʥʠʭ ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ.  

ɸʥʘʣʽʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʨʦʙʽʪ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ  ʪʘʢʘ ʜʽʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʂ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʠʭ ʇʂʄ ʥʘ ʾʭ ʦʩʥʦʚʽ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ (ʝʬʝʢʪʠʚʥʠʭ) ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ ʙʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʥʘʧʨʘʚʣʝʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʚʠʨʦʙʽʚ ʽʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʇʂʄ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʾʭ ʬʦʨʤʫʚʘʥʥʷ. ʋʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʣʫʛʫʚʘʣʠ ʙʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙôʻʤʥʦʾ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ɽʆ ʽ ɽʂ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ ʙʘʟʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 
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1.5. ʈʝʤʦʥʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʝʧʦʢʩʠʜʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 
ʪʨʫʙʦʧʨʦʚʦʜʽʚ 
 

ɺʽʜʦʤʦ, ʱʦ ʯʝʨʝʟ  ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʙʽʣʴʰʝ ʟʘ 90 % ʟʘʛʘʣʴʥʠʭ ʦʙ'ʻʤʽʚ 

ʛʘʟʫ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʚʝʣʠʢʠʭ ʛʘʟʦʚʠʭ ʤʘʛʽʩʪʨʘʣʷʭ, ʘ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ 

ʛʘʟʦʚʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʧʝʨʝʚʠʱʫʻ 33 ʪʠʩ. ʢʤ [65].  

ʇʨʠ ʮʴʦʤʫ ʧʦʨʷʜ ʟ ʤʝʪʘʣʝʚʠʤʠ ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʚʩʝ ʙʽʣʴʰʝ ʧʦʯʠʥʘʶʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʧʦʣʽʤʝʨʥʽ, ʘ ʩʘʤʝ ʧʦʣʽʝʪʠʣʝʥʦʚʽ (ʇɽ) ʛʘʟʦʧʨʦʚʦʜʠ  ʥʝʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʫ (ʜʦ 220 ʤʤ). ɸʜʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ ʚʠʨʽʰʫʻ ʚʘʞʣʠʚʫ ʟʘʜʘʯʫ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ 50 ʨʦʢʽʚ) ʽ 

ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʷʢ ʤʘʛʽʩʪʨʘʣʴʥʠʭ, ʪʘʢ  ʽ ʨʦʟʧʦʜʽʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ (ʊʇ).  

  ʆʜʥʝ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʊʇ ï ʚʽʜʥʦʚʣʝʥʥʷ 

ʫʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ [66].  ɼʣʷ ʮʽʻʾ ʤʝʪʠ, ʧʦʨʷʜ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ï 

ʟʚʘʨʶʚʘʥʥʷʤ ï ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʤʫʬʪʦ-

ʢʣʝʡʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʘʨʶʚʘʥʥʷʤ.  

ʗʢʱʦ ʫ ʚʠʧʘʜʢʫ ʤʝʪʘʣʝʚʠʭ ʊʇ ʾʭ ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ, ʪʦ ʜʣʷ 

ʧʦʣʽʤʝʨʥʠʭ, ʦʩʦʙʣʠʚʦ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʊʇ, ʮʝ ï ʩʢʣʘʜʥʘ ʪʝʭʥʽʯʥʘ ʟʘʜʘʯʘ [66].  

ʊʘʢ, ʚ ʈʦʩʽʾ ʽ ʚ  ʨʷʜʽ ʽʥʰʠʭ ʢʨʘʾʥ ʫʩʧʽʰʥʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʨʷʜ ʊʇ, ʤʦʥʪʘʞ 

ʷʢʠʭ ʟʜʽʡʩʥʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʥʠʭ ʢʣʝʾʚ [67 ï 69]. ʊʦʤʫ ʥʝ ʜʠʚʥʦ, ʱʦ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʩʝ ʰʠʨʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ (ʇɽʊʇ), 

ʱʦ ʤʘʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʤʝʪʘʣʝʚʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʊʇ, ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ  ̔ ʜʽʘʤʝʪʨʫ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʦʡ ʯʠ ʽʥʰʠʡ ʟ ʚʽʜʦʤʠʭ ʪʠʧʽʚ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ʜʠʚ. ʨʠʩ. 1.6): 

ʟ'ʻʜʥʘʥʥʷ ʥʘ ʨʫʭʦʤʠʡ ʤʫʬʪʽ (ʘ); ʪʝʣʝʩʢʦʧʽʯʥʝ (ʙ); ʨʦʟʪʨʫʙʥʝ (ʚ); ʢʦʥʫʩʥʝ (ʛ); 

ʟ'ʻʜʥʘʥʥʷ ʽʟ ʩʪʫʧʽʥʯʘʩʪʠʤ ʰʚʦʤ (ʜ).  

ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʪʠʧʽʚ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʨʦʟʨʦʙʣʝʥʠʡ ʨʷʜ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʪʝʭʥʽʮʽ ʩʢʣʝʶʚʘʥʥʷ ʊʇ (ʜʠʚ. ʨʠʩ. 1.7), ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʟʘ ʥʘʜʽʡʥʩ̔ʪʁ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʻ  ʁ ʪʘ 

ʩʢʣʘʜʥʦʱʘʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ  ̔ʚʘʨʪʩ̔ʪʁ. 

ʆʜʥʠʤ ʟ ʚʠʜʽʚ ʟ'ʻʜʥʘʥʴ, ʚʞʠʚʘʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ, ʻ ʢʣʝʡʦʚʝ ʟ'ʻʜʥʘʥʥʷ 

ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʙʘʥʜʘʞʥʦʛʦ ʪʠʧʫ (ʨʠʩ. 1.7, ʞ). ʁʦʛʦ ʦʜʝʨʞʫʶʪʴ ʤʝʪʦʜʦʤ 

ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʥʘʤʦʪʢʠ ʥʘ ʢʽʥʮʽ ʪʨʫʙ, ʱʦ ʩʪʠʢʫʶʪʴʩʷ, ʩʤʫʛ ʽʟ ʩʢʣʦʪʢʘʥʠʥʠ, 

ʧʨʦʩʦʯʝʥʠʭ ʢʣʝʡʦʚʠʤ ʩʢʣʘʜʦʤ (ʟʚʷ'ʟʫʶʯʠʤ). ʇʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʢʣʝʶ ʥʘ ʤʽʩʮʽ 

ʩʪʠʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤʦʥʦʣʽʪʥʠʡ ʩʢʣʦʧʣʘʩʪʠʢʦʚʠʡ ʙʘʥʜʘʞ. 

ʇʨʠ ʪʘʢʽʡ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʜʦʧʫʩʪʠʤʠʭ 

ʚʽʜʭʠʣʝʥʴ ʽ ʨʦʟʤʽʨʽʚ ʪʨʫʙ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʰʘʨʫ ʚ ʪʘʢʠʭ ʟ'ʻʜʥʘʥʥʷʭ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ ʧʨʠ ʾʾ ʥʘʤʦʪʫʚʘʥʥʽ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʧʨʦʙʫʚʘʥʘ ʧʨʠ ʤʦʥʪʘʞʽ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʩʠʩʪʝʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʦʮʠʥʢʦʚʘʥʠʭ ʧʦʚʽʪʨʦʚʦʜʽʚ. 

 

 

 

 



 

 36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1.6. ʊʠʧʠ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʪʨʫʙʦʧʨʦʚʦʜʽʚ: 

1  ̔2 ï ʢʽʥʮʽ  ʪʨʫʙ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 3 ï ʢʣʝʡʦʚʠʡ ʰʘʨ; 4 ï ʤʫʬʪʘ 
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ʈʠʩ. 1.7. ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʽʰʝʥʥʷ ʚ ʪʝʭʥʽʮʽ ʩʢʣʝʶʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ:  

1,2 ï ʢʽʥʮʽ  ʪʨʫʙ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 3 ï ʢʣʝʡʦʚʠʡ ʰʘʨ; 4 ï ʤʫʬʪʘ;  

5 ï ʛʫʤʦʚʝ ʢʽʣʴʮʝ; 6 ï ʰʪʘʤʧ; 7 ï ʢʘʤʝʨʘ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʢʣʝʶ;  

8 ï ʫʱʽʣʴʥʝʥʥʷ 
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ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʢʣʝʡʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʪʨʫʙ, ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʬʽʟʠʯʥʽ ʝʬʝʢʪʠ: ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ ʢʣʝʶ ʥʘ 

ʩʢʣʝʶʚʘʥʽ ʧʦʚʝʨʭʥʽ; ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ ʤʫʬʪ ʘʙʦ ʢʽʥʮʽʚ ʪʨʫʙ 

ʧʝʨʝʜ ʟʘʪʚʝʨʜʽʥʥʷʤ ʢʣʝʶ; ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟ'ʻʜʥʘʥʥʷ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʜʠʚ. ʨʠʩ. 1.7). 

ɻʽʜʨʦʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ ʢʣʝʶ ʥʘ ʩʢʣʝʶʚʘʥʽ ʧʦʚʝʨʭʥʽ ʤʦʞʝ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʠʡ ʢʦʥʫʩʦʧʦʜʽʙʥʦ ʁʬʦʨʤʦʶ ʟ'ʻʜʥʫʚʘʥʠʭ ʢʽʥʮʽʚ ʪʨʫʙ (ʨʠʩ. 1.7, ʘ) ʘʙʦ 

ʧʨʠʤʫʩʦʚʠʤ ʥʘʛʥʽʪʘʥʥʷʤ ʢʣʝʶ ʚ ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ ʤʽʞ ʤʫʬʪʦʶ ʽ ʢʽʥʮʷʤʠ ʪʨʫʙ 

(ʨʠʩ. 1.7, ʜ). 

ɯʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʩʪʘʣʝʚʠʭ, 

ʘʣʶʤʽʥʽʻʚʠʭ ʽ ʤʽʜʥʠʭ Tʇ (ʨʠʩ. 1.7, ʙ), ʩʪʚʦʨʝʥʠʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʬʽʨʤʦʶ 

çAmlech Coè (ʉʐɸ). 

ʄʦʥʪʘʞ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʩʫʚʥʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʦʩʥʘʱʝʥʦʾ ʛʽʜʨʘʚʣʽʯʥʠʤ ʧʨʝʩʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʘ ʦʜʥʦʤʫ 

ʢʽʥʮʽ ʪʨʫʙʠ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʢʘʥʘʚʢʘ, ʘ ʥʘ ʽʥʰʦʤʫ ʢʽʥʮʽ ʬʦʨʤʫʻʪʴʩʷ ʨʦʟʪʨʫʙ.  

ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʦʟʪʨʫʙʘ ʤʘʻ ʜʝʱʦ ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ, ʥʽʞ ʛʣʘʜʢʠʡ 

ʢʽʥʝʮʴ ʪʨʫʙʠ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʛʦ ʞ ʛʽʜʨʦʧʨʝʩʘ, ʟ ʥʘʥʝʩʝʥʠʤ ʥʘ 

ʥʴʦʤʫ ʢʣʝʻʤ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʷ ʢʘʥʘʚʢʠ ʽ ʱʽʣʴʥʝ 

ʧʨʠʣʷʛʘʥʥʷ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʩʢʣʝʶʶʪʴʩʷ.  ɿʘ ʜʘʥʠʤʠ ʬʽʨʤʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ 

ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʩʪʠʢ ʟʘ ʭʚʠʣʠʥʫ ʜʣʷ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 200 ʤʤ. 

ʇʨʠ ʤʦʥʪʘʞʽ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ ʪʠʩʢʦʤ ʚʦʜʠ ʜʦ 0,5 ʄʇʘ ʚ ʅʽʤʝʯʯʠʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʶ ʟ'ʻʜʥʘʥʥʷ (ʨʠʩ. 1.7, ʚ) ʟ ʧʨʫʞʠʥʥʠʤ ʨʦʟʨʽʟʥʠʤ 

ʢʽʣʴʮʝʤ, ʷʢʝ ʟʘʢʣʠʥʶʻʪʴʩʷ ʚ ʤʫʬʪʽ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ.  

ɯʥʰʠʡ ʩʧʦʩʽʙ (ʨʠʩ. 1.7, ʛ) ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʝʚʦʾ 

ʤʫʬʪʠ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʪʘʤʧʘʤʠ ʚ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ 

ʟʘʪʚʝʨʜʽʥʥʷ ʢʣʝʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʟʘʟʦʨʫ ʤʽʞ ʩʢʣʝʶʚʘʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟ'ʻʜʥʘʥʥʷ. 

ʇʨʠ ʩʧʦʩʦʙʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ (ʨʠc. 1.7, )̒, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʽʣʴʰ ʧʦʚʥʝ ʟʤʦʯʫʚʘʥʥʷ ʢʣʝʻʤ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ, ʱʦ 

ʩʢʣʝʶʶʪʴʩʷ. ʇʨʦʪʝ ʚʦʜʥʦʯʘʩ ʟʙʽʣʴʰʫʶʪʴʩʷ ʪʨʫʜʦʚʠʪʨʘʪʠ ʥʘ ʦʙʨʦʙʢʫ ʢʽʥʮʽʚ 

ʪʨʫʙ ʽ ʤʫʬʪʠ, ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʛʨʽʚʫ ʢʣʝʶ, ʥʘʛʨʽʚʫ ʽ 

ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟ'ʻʜʥʘʥʥʷ. 

ɼʣʷ ʤʦʥʪʘʞʫ ʩʠʩʪʝʤ ʢʘʥʘʣʽʟʘʮʽʾ ʬʽʨʤʦʶ çʉʝʢʽʩʫʡ ʂʝʤʽʢʘʣ ʢʦʤʧʘʥʽè 

(ʗʧʦʥʽʷ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʢʣʝʶʚʘʥʥʷ ʪʨʫʙ ʧʦ çʤʝʪʦʜʫ TSè (ʨʠʩ. 1.7, ʟ). ʎʝʡ 

ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʟʘʟʦʨʥʝ ʟ'ʻʜʥʘʥʥʷ ʪʨʫʙ ʟ ʬʘʩʦʥʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʦʟʪʨʫʙʽʚ.  

ʂʦʥʫʩʥʩ̔ʪʴ ʧʦʚʝʨʭʦʥʴ ʪʘʢʘ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʜʦʧʫʩʢʫ ʥʘ ʪʨʫʙʫ 

ʽ ʥʘ ʬʘʩʦʥʥʫ ʯʘʩʪʠʥʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʩʪʘʪʥʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʤʽʮʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʜʦʚʞʠʥʘ ʥʘʭʣʴʦʩʪʢʠ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ɽʂʂ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʝʤʦʥʪʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ 

ʟ'ʻʜʥʘʥʥʷ ʇɽʊʇ, ʪʦ ʘʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʦʤʠʭ ʢʣʝʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ  ʤʝʪʘʣʽʚ, ʧʦʢʘʟʫʻ, ʱʦ ʧʦ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ɽʂʂ [21, 23, 68ï75]. ɸʜʞʝ ɽʂʂ 

ʤʘʶʪʴ ʭʦʨʦʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʚ 

ʨʽʜʢʦʤʫ, ʪʘʢ ʽ ʚ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ (ʧʦʨʦʰʢʠ, ʧʨʫʪʢʠ, ʧʣʽʚʢʠ).  



 

 39 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʥʪʘʞʥʠʭ ʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʦʩʦʙʣʠʚʦ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ, ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ɽʂʂ ʟ ʧʦʤʽʨʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʪʚʝʨʜʽʥʥʷ (40ï80 Áʉ), ʘ ʪʘʢʦʞ ʢʣʝʾ  çʭʦʣʦʜʥʦʛʦè ʪʚʝʨʜʽʥʥʷ (ʙʝʟ ʧʽʜʚʝʜʝʥʥʷ 

ʪʝʧʣʘ). ʗʢ ʦʩʥʦʚʘ ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘʢʠʭ ʢʣʝʾʚ ʟʥʘʡʰʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʽ ʦʣʽʛʦʤʝʨʠ  ʤʘʨʦʢ ɽɼ-16, 

ɽɼ-20 ʽ ɽɼ-22 [22, 76].  

ɼʣʷ ʾʭ ʪʚʝʨʜʽʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʚʝʨʜʥʠʢʠ, ʷʢ 

ʜʽʝʪʠʣʝʥʪʨʠʘʤʽʥ (ɼɽʊɸ), ʪʨʠʝʪʠʣʝʥʪʝʪʨʘʘʤʽʥ (ʊɽʊɸ), ʧʦʣʽʝʪʠʣʝʥʧʦʣʠʘʤʽʥ 

(ʇɽʇɸ), ʘ ʪʘʢʦʞ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʦʣʽʘʤʽʥʦʘʤʽʜʥʽ ʦʣʽʛʦʤʝʨʠ [22, 25, 77]. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʝʧʦʢʩʠʜʥʦ-ʘʤʽʥʥʠʭ ʢʣʝʾʚ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʫʩʽʤ ʚʽʜʥʝʩʪʠ ʾʭ 

ʢʨʠʭʢʽʩʪʴ [25, 77]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʰʣʷʭʘʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʝʧʦʢʩʠʜʥʦʘʤʽʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽ ʢʣʝʾʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʻ  

ʭʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ  [27, 66, 80]. 

ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ 

ʚʦʣʦʛʦʧʨʦʥʠʢʥʝʥʦʩʪʽ ʚʦʣʦʛʠ ʜʦ ɽʂʂ ʚʚʦʜʷʪʴ ʨʽʟʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ï   ʧʦʨʦʰʢʦʚʽ ʽ 

ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ: ʢʚʘʨʮʦʚʫ ʤʫʢʫ, ʘʣʶʤʽʥʽʻʚʫ ʧʫʜʨʫ, ʩʢʣʦʚʦʣʦʢʥʦ, ʢʘʧʨʦʥ, 

ʛʨʘʬʽʪ, ʜʚʦʦʢʠʩ ʪʠʪʘʥʘ ʡ ʽʥ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʥʘʧʦʚʥʶʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʫʟʣʘ, ʱʦ ʩʢʣʝʶʻʪʴʩʷ [21ï23, 26ï27, 71ï74, 77ï80].    

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʣʝʡʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʇɽʊʇ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ:  

 ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ ʇɽʊʇ  ̒ʢʣʝʾ, ʱʦ ʤʽʩʪʷʪʴ ɽʆ; 

 ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ  ̒ʝʧʦʢʩʠʜʥʦ-ʘʤʽʥʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ 

ʪʚʝʨʜʥʫʪʴ ʙʝʟ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʘʙʦ ʧʨʠ ʧʦʤʽʨʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 

 ʝʧʦʢʩʠʜʥʦ-ʘʤʽʥʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʦʶ ʢʨʠʭʢʽʩʪʶ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʷʢ ʭʽʤʽʯʥʦʾ, ʪʘʢ ʽ ʬʽʟʠʯʥʦʾ  ʤʦʜʠʬʽʢʘʮʽʾ; 

 ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʩʧʦʣʫʯʥʠʭ ʤʫʬʪ. 

ɯʥʰʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʨʘʤʢʘʭ ʧʨʦʙʣʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʫʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʊʇ  ̒ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʭʽʤʽʯʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʡ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ 

ʥʘ ʾʭ ʦʩʥʦʚʽ (ʤʫʬʪ), ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘ ʮʽʡ ʙʘʟʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ'ʻʜʥʘʥʥʷ ʊʇ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɽʂʂ [83ï

85, 169].  

ʇʝʨʝʜʫʤʦʚʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʙʯʘʩʪʠʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ  ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ 

ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟôʻʜʥʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʇɽʊʇ, ʧʦʣʷʛʘʶʪʴ ʚ 

ʥʘʩʪʫʧʥʦʤʫ [66].  

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʧʦʣʽʤʝʨʫ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʥʝʨʽʚʥʦʚʘʞʥʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʧʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʨʝʣʘʢʩʫ ̒ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʝʨʚʠʥʥʦʾ ʬʦʨʤʠ ʚʠʨʦʙʫ (ʟʨʘʟʢʘ ʧʦʣʽʤʝʨʫ). ʎʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʥʦʩʠʪʴ ʥʘʟʚʫ ʝʬʝʢʪʫ ʪʝʨʤʦʫʩʘʜʞʝʥʥʷ. ɺʽʥ ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ 

ʥʘ ʧʨʠʢʣʘʜʽ ʧʣʽʚʦʢ ʽ ʚʦʣʦʢʦʥ, ʚʠʛʦʪʦʚʣʝʥʠʭ  ʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ 

[174], ʽ ʯʘʩʪʢʦʚʦ ʥʘ ʧʨʠʢʣʘʜʽ ɽʇ [175].  

ʊʝʨʤʽʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʽ ʫʩʘʜʞʝʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʟʤʽʥʽ 

ʦʙ'ʻʤʫ ʧʦʣʽʤʝʨʫ ʟ ʥʝʟʤʽʥʥʦʶ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʤʘʻ 
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ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɸʜʞʝ ʚʦʥʦ ʚʠʟʥʘʯʘʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʚʠʨʦʙʽʚ ʽ 

ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʦʣʽʤʝʨʫ.  

ʇʨʠ  ʥʘʛʨʽʚʘʥʥʽ ʩʽʪʯʘʩʪʠʭ ʧʦʣʽʤʝʨʽʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ, ʾʭ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ [175]. ʊʦʤʫ ʚ 

ʮʠʭ ʫʤʦʚʘʭ ʧʦʣʽʤʝʨʠ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʦʤʫ ʪʠʩʢʫ              

(1ï5 ʄʇʘ). ʎʝ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʚʠʨʦʙʠ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʤʝʪʦʜʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʽʪʯʘʩʪʠʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ.   

ɼʣʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʘʥʛʽʜʨʠʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʦʛʦ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʛʨʘʥʠʯʥʠʡ ʩʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ ʚ 

ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ ʩʢʣʘʜʘʻ ʫʩʴʦʛʦ Ůʩ= 0,5ï1 %, ʘ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ 

Ů .ʝ.ʚ Ò10%.  

ʅʠʟʴʢʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʟ ʪʘʢʠʭ ʧʦʣʽʤʝʨʽʚ ʪʨʫʙʯʘʩʪʽ  

ʚʠʨʦʙʠ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ɼʣʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʚʽʜʦʤʠʭ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʚʠʨʦʙʽʚ ʽʟ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ.  

ʊʘʢ, ʚʽʜʦʤʠʡ ʤʝʪʦʜ ʦʜʝʨʞʘʥʥʷ  ʟʨʘʟʢʽʚ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʰʣʷʭʦʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʽʟ ʞʦʨʩʪʢʠʭ 

ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʠʭ ʦʣʽʛʦʤʝʨʽʚ ʤʘʨʦʢ ɽɼ-8, ɽɼ-16, ɽɼ-20 (ɻʆʉʊ 1.0584-84) 

[175]. ʆʩʪʘʥʥʽ ʟʘʪʚʝʨʜʞʫʚʘʣʠ ʧʨʠ 120 ʦʉ ʽʟʦ-ʤʝʪʠʣʪʝʪʨʘʛʽʜʨʦʬʪʘʣʝʚʠʤ 

ʘʥʛʽʜʨʠʜʦʤ  ʽʟʦ-ʄʊɻʌɸ (ʊʋ 6-09-3321-73), ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʝʬʝʢʪʫ 

ʧʘʤ'ʷʪʽ ʬʦʨʤʠ ʢʽʥʮʝʚʠʭ ʚʠʨʦʙʽʚ.  

ʄʝʪʦʜ [175] ʦʜʝʨʞʘʥʥʷ ʟʨʘʟʢʽʚ ʟ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʦʧʝʨʘʮʽʾ:  

1) ʦʜʝʨʞʘʥʥʷ ʨʦʟʯʠʥʥʠʭ ɽʂ ʥʘ ʦʩʥʦʚʽ ʦʣʽʛʦʤʝʨʘ ʡ ʪʚʝʨʜʥʠʢʘ;  

2) ʧʽʜʛʦʪʦʚʢʫ ʚʠʭʽʜʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʰʣʷʭʦʤ ʟʘʣʠʚʘʥʥʷ 

ʨʦʟʯʠʥʥʠʭ ɽʂ ʫ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʠ ʟ ʥʘʩʪʫʧʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʩʽʪʯʘʩʪʦʾ 

ʩʪʨʫʢʪʫʨʠ ʧʦʣʽʤʝʨʫ ʜʦ 95ï97 %-ʚʤʽʩʪʫ ʟʦʣʴ-ʬʨʘʢʮʽʾ;  

3) ʥʘʛʨʽʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʜʦ ʧʝʨʝʭʦʜʫ ʥʘʛʨʽʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 

ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʠʡ ʩʪʘʥ;  

4) ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ ʚ ʞʦʨʩʪʢʠʭ ʧʨʝʩ-

ʬʦʨʤʘʭ ʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʫʧʝʥʷʭ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ Ůʨʦʟʜ;  

5) ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʦʪʨʠʤʘʥʦʛʦ ʥʘʧʨʫʞʝʥʦʛʦ 

ʩʪʘʥʫ. 

ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʪʦʜ [175] ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʪʨʫʙʯʘʩʪʠʭ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʥʘ ʦʩʥʦʚʽ ʦʜʥʦʛʦ ʞʦʨʩʪʢʦʛʦ 

ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʦʛʦ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʥʝ ʚʜʘʻʪʴʩʷ.  

ʆʜʝʨʞʘʥʽ  ʪʨʫʙʯʘʩʪʽ ʟʘʛʦʪʦʚʢʠ ʨʫʡʥʫʚʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʫ 

ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 150ï170 ʦʉ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʝʟʥʘʯʥʠʡ ʟʘʧʘʩ ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ɽʇ. 

ɺʽʜʦʤʠʡ ʪʘʢʦʞ  ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ  ʚʠʨʦʙʽʚ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʧʽʜʛʦʪʦʚʢʫ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʰʣʷʭʦʤ ʟʘʣʠʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʠ 

ʨʦʟʯʠʥʥʦʛʦ ɽʇ ʘʥʛʽʜʨʠʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷ, ʥʘʛʨʽʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʜʦ ʾʾ ʧʝʨʝʭʦʜʫ ʫ 
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ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʠʡ ʩʪʘʥ ʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ ʟ ʥʘʩʪʫʧʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ [89].  

ʇʨʠʯʦʤʫ  ʷʢ ɽʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɽʂ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ  ʩʢʣʫʚʘʥʥʷ        

ʊʩ=50 ï 80 ʦʉ,  ʛʨʘʥʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʚ ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ Ůʩ= 4 ï 6 %, ʘ ʫ 

ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ Ů .ʝ.ʚ = 65ï80 %.  

ʂʨʽʤ ʪʦʛʦ, ʧʦʣʽʤʝʨʥʘ ʢʦʤʧʦʟʠʮʽʷ ʚʢʣʶʯʘʻ ʞʦʨʩʪʢʫ ʡ ʝʣʘʩʪʠʯʥʫ 

ʢʦʤʧʦʥʝʥʪʠ. ʇʨʠ ʮʴʦʤʫ  ʷʢ ʞʦʨʩʪʢʫ ʢʦʤʧʦʥʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʨʦʤʘʪʠʯʥʠʡ 

ʩʢʣʘʜʥʠʡ ʜʠʛʣʽʮʠʜʠʣʦʚʠʡ ʝʬʽʨ,  ʘ ʷʢ ʝʣʘʩʪʠʯʥʫ ʢʦʤʧʦʥʝʥʪʫ ï ʙʣʦʢʦʣʽʛʦʤʝʨ ʟ 

ʘʣʽʬʘʪʠʯʥʦʛʦ ɽʆ ʽ ʢʠʩʣʦʛʦ ʦʣʽʛʦʝʬʽʨʫ ʧʨʠ ʾʭʥʴʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:2 ï 4:2 

ʚʽʜʧʦʚʽʜʥʦ. ɼʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʜʽʡʩʥʶʚʘʣʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ  ʾʾ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ (ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʜʘʯʽ Ůʨʦʟʜ) ʥʘ 2 ï 20 %.   

ʇʨʦʪʝ ʽ ʮʝʡ ʩʧʦʩʽʙ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 

ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ ʽʟ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  ʯʝʨʝʟ ʥʝʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʨʝʘʣʽʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʤʽʮʥʦʩʪʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʆ ï ʦʩʥʦʚʥʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ ʫ 

ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. ʊʦʤʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ  ʮʴʦʛʦ ʩʧʦʩʦʙʫ  ʚʥʘʩʣʽʜʦʢ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʤʽʮʥʦʩʪʽ ʽ ʪʨʠʱʽʥʦʩʪʽʡʢʦʩʪʽ ʩʬʦʨʤʦʚʘʥʦʾ ʤʫʬʪʠ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʘ 

ʜʦʜʘʪʢʦʚʘ ʦʧʝʨʘʮʽʷ ʙʘʥʜʘʞʫʚʘʥʥʷ (ʧʽʜʤʦʪʫʚʘʥʥʷ) ʩʢʣʦʩʪʨʽʯʢʦʶ ʦʜʝʨʞʫʚʘʥʦʛʦ 

ʤʫʬʪʦ-ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʊʇ. 

ʗʢ ʚʢʘʟʫʚʘʣʦʩʴ ʚʠʱʝ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʂ ʜʦ ʾʭ ʩʢʣʘʜʫ ʚʚʦʜʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʜʠʩʧʝʨʩʥʦʾ ʽ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʜʽʡʩʥʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʭʽʤʽʯʥʫ ʤʦʜʠʬʽʢʘʮʽʶ [93]. 

ʇʦʩʠʣʶʶʯʘ ʜʽʷ ʥʘʧʦʚʥʶʚʘʯʽʚ ʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ (ʩʢʣʷʥʦʛʦ ʚʦʣʦʢʥʘ) ʻ 

ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʜʠʩʧʝʨʩʥʠʭ (ʪʘʢʠʭ, ʷʢ ʪʘʣʴʢ, ʛʨʘʬʽʪ, ʜʠʩʫʣʴʬʘʪ ʤʦʣʽʙʜʘʪʘ, 

ʘʣʶʤʽʥʽʻʚʘ ʧʫʜʨʘ, ʜʚʦʦʢʠʩ ʪʠʪʘʥʘ ʡ ʽʥ.).  

ʇʨʦʪʝ ʚʚʝʜʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ɺʅ (ʥʘʧʨʠʢʣʘʜ, ʩʢʣʦʚʦʣʦʢʥʘ) 

ʧʝʨʝʰʢʦʜʞʘʻ ʪʝʨʤʦʫʩʘʜʞʝʥʥʶ ʤʫʬʪ. ʊʦʤʫ ʜʣʷ ʦʩʪʘʥʥʽʭ ʻ ʜʦʮʽʣʴʥʠʤ ʚʚʝʜʝʥʥʷ 

ʩʘʤʝ ʜʠʩʧʝʨʩʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ (ʷʢ ʚʦʣʦʢʥʠʩʪʠʭ, ʪʘʢ ʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʥʰʠʭ 

ʬʦʨʤ) [22, 92]. 

ʄʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ ʧʨʠ ʪʝʨʤʦʫʩʘʜʮʽ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ   

ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪ̔  [176]. ɸʥʘʣʽʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʨʦʙʽʪ [89, 92ï93, 174ï176] 

ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ  ʪʨʫʙʯʘʩʪʠʭ ʚʠʨʦʙʽʚ ʽʟ ɽʇ ʟ ʝʬʝʢʪʦʤ ʧʘʤ'ʷʪʽ ʬʦʨʤʠ  

ʝʬʝʢʪʠʚʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʦʨʽʻʥʪʘʮʽʾ ʤʽʞʚʫʟʣʦʚʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʚ ɽʇ.  

ʎʽ ɽʇ ʧʦʚʠʥʥʽ  ʤʘʪʠ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʫ ʱʽʣʴʥʽʩʪʴ ʟʰʠʚʘʥʥʷ ʽ 

ʷʚʣʷʪʠ ʩʦʙʦʶ ʩʫʤʽʰ ʛʫʩʪʦʩʽʪʯʘʩʪʦʾ ʪʘ ʨʽʜʢʦʩʽʪʯʘʩʪʦʾ ʩʢʣʘʜʦʚʠʭ ʟ ʞʦʨʩʪʢʠʤʠ 

ʧʝʨʠʬʝʨʽʡʥʠʤʠ ʽ ʛʥʫʯʢʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʤʽʞʚʫʟʣʦʚʠʤʠ ʣʘʥʮʶʛʘʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʬʦʨʤʦʟʤʽʥʠ  ʮʠʭ ɽʇ ʧʨʠ ʾʭ ʜʝʬʦʨʤʫʚʘʥʥʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʥʝʦʜʥʘʢʦʚʦʶ ʛʫʩʪʠʥʦʶ ʾʭ ʩʽʪʦʢ ʽ ʨʫʭʣʠʚʽʩʪʶ ʤʽʞʚʫʟʣʦʚʠʭ ʣʘʥʮʶʛʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʧʨʠ ʦʜʝʨʞʘʥʥʽ  

ʪʨʫʙʯʘʩʪʠʭ ʚʠʨʦʙʽʚ ʽʟ ɽʇ ʟ ʝʬʝʢʪʦʤ ʧʘʤ'ʷʪʽ ʬʦʨʤʠ:  
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 ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ɽʇ ʚʠʭʽʜʥʦʾ ɽʂ, ʱʦ ʤʘʻ  ʚ ʟʘʪʚʝʨʜʽʣʦʤʫ 

ʩʪʘʥʽ ʪʝʤʧʝʨʘʪʫʨʫ  ʩʢʣʫʚʘʥʥʷ ʊʩ = 50 ï 80 ʦʉ,  ʛʨʘʥʠʯʥʫ ʜʝʬʦʨʤʘʮʽʻʶ ʚ 

ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ Ůʩ = 3 ï 6 %, ʘ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ Ů .ʝ.ʚ  = 65 ï 80 %;  

 ʬʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʨʽʜʠʥʥʦʾ ɽʂ (ʜʦ ʟʘʣʠʚʘʥʥʷ ʾʾ ʚ 

ʮʠʣʽʥʜʨʠʯʥʽ ʟʘʛʦʪʦʚʢʠ), ʟʦʢʨʝʤʘ,  ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʠʩʧʝʨʩʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ;  

 ʥʘʛʨʽʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʜʦ ʧʝʨʝʭʦʜʫ ʥʘʛʨʽʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 
ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʠʡ ʩʪʘʥ;  

 ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ ʚ ʞʦʨʩʪʢʠʭ ʧʨʝʩ-

ʬʦʨʤʘʭ ʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʫʧʝʥʷʭ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ Ůʇ; 

 ʧʦʜʘʣʴʰʝ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʦʪʨʠʤʘʥʦʛʦ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʟʛʣʷʥʫʪʠʭ ʘʩʧʝʢʪʽʚ ʟ'ʻʜʥʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʫ ʨʘʤʢʘʭ ʽʩʥʫʶʯʠʭ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʨʝʤʦʥʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʬʪ, ʱʦ  ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  ʽʟ ɽʇ [83ï85, 90ï

92, 169], ʧʦʪʨʽʙʥʦ ʦʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ 

ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ, ʘ ʪʘʢʦʞ ʙʘʥʜʘʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʤʦʥʪʫ ʇɽʊʇ ʷʢ ʪʘʢʠʭ, ʜʣʷ 

ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʶ.  
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ʊɽʄɸ 2. ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʇʀʊɸʅʅʗ ɼʆʉʃɯɼɾɽʅʅʗ 
ʋʃʔʊʈɸɿɺʋʂʆɺʆɰ ʄʆɼʀʌɯʂɸʎɯɰ ɽʇʆʂʉʀɼʅʀʍ ʂʆʄʇʆɿʀʊɯɺ   

 

2.1. ʆʙ'ʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 
 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʩʚʽʪʣʝʥʠʭ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, 

ʦʩʥʦʚʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʦʤʠʩʣʦʚʽ ɽʆ ʽ ɽʂ  ʾʭ ʦʩʥʦʚʽ,  

ʤʦʜʠʬʽʢʘʪʦʨʠ ʪʘ ʪʚʝʨʜʥʠʢʠ.  

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʽʚ 

ʟ'ʻʜʥʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʇɽʊʇ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʋɿ- ʪʘ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ɽʇ, ʪʦʙʪʦ ʷʢ ʥʝʥʘʧʦʚʥʝʥʠʭ ɺʅ, ʪʘʢ ʽ 

ʥʘʧʦʚʥʝʥʠʭ ʥʠʤʠ. 

 

2.1.1. ɽʧʦʢʩʠʜʥʽ  ʢʦʤʧʦʟʠʮʽʾ 
 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʨʝʮʝʧʪʫʨ ɽʂ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʽʣʴʢʠ ʪʝʭʥʽʯʥʽ ʧʨʦʜʫʢʪʠ 

(ʽʥʛʨʝʜʽʻʥʪʠ), ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. 

 

2.1.1.1. ɽʧʦʢʩʠʜʥʽ ʦʣʽʛʦʤʝʨʠ 
 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ɽʂ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ɽʆ: ʞʦʨʩʪʢʽ ʝʧʦʢʩʠʜʥʦ-

ʜʽʘʥʦʚʽ ʦʣʽʛʦʤʝʨʠ ɽɼ-16,  ɽɼ-20, ɽɼ-20ʋ [78], ʘʣʽʬʘʪʠʯʥʠʡ ʦʣʽʛʦʤʝʨ ɼɽɻ-1  

[22], ʝʧʦʢʩʠʜʥʠʡ ʭʣʦʨʚʤʽʱʫʶʯʠʡ ʦʣʽʛʦʤʝʨ ʋʇ-631 [22, 144]. 

ɽʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʽ ʦʣʽʛʦʤʝʨʠ ɽɼ-16,  ɽɼ-20, ɽɼ-20ʋ (ɼʉʊʋ 2093-92, ʘʙʦ 

ɻʆʉʊ 10587-93).  

ɺ'ʷʟʢʽ, ʧʨʦʟʦʨʽ ʨʽʜʠʥʠ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ ʥʘ ʦʩʥʦʚʽ ʜʠʬʝʥʽʣʧʨʦʧʘʥʫ. 

ɺʤʽʩʪ ʝʧʦʢʩʠʜʥʠʭ ʛʨʫʧ ʩʢʣʘʜʘʻ 16,0ï18,0 (ɽɼ-16) ʽ 19,9ï22,0 (ɽɼ-20 ʘʙʦ ɽɼ-

20ʋ ï ʧʦʣʽʧʰʝʥʘ). ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ï 380ï450. ɼʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ 25 ʦʉ  

ʩʢʣʘʜʘʻ 13ï28 ʇʘĿʩ. ʏʘʩ ʞʝʣʘʪʠʥʽʟʘʮʽʾ ʽʟ ʪʚʝʨʜʥʠʢʦʤ ʧʨʠ 100 ʦʉ  ʩʢʣʘʜʘʻ ʥʝ 

ʤʝʥʰ 4ï5 ʭʚ. 

ʋ ʟʘʪʚʝʨʜʽʣʦʤʫ ʩʪʘʥʽ ʮʽ ʦʣʽʛʦʤʝʨʠ ʤʘʶʪʴ ʧʦʥʠʞʝʥʫ ʢʨʠʭʢʽʩʪʴ. 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʩ-ʤʘʪʝʨʽʘʣʽʚ, ʧʦʨʦʰʢʽʚ ʜʣʷ ʥʘʧʠʣʝʥʥʷ, 

ʣʘʢʦʚʠʭ ʧʦʢʨʠʪʴ, ʟʚ'ʷʟʫʶʯʠʭ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʤʦʜʠʬʽʢʘʮʽʾ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ɽʆ. 

ɻʘʣʦʛʝʥʚʤʽʱʫʶʯʠʡ ʦʣʽʛʦʤʝʨ ʤʘʨʢʠ ʋʇ-631 (ʊʋ 6-05-1689-79).  

ʗʚʣʷʻ ʩʦʙʦʶ ʧʨʦʜʫʢʪ ʚʟʘʻʤʦʜʽʾ ʝʧʽʭʣʦʨʛʽʜʨʠʥʫ ʽ ʭʣʦʨʚʤʽʱʫʶʯʦʛʦ 

ʘʨʦʤʘʪʠʯʥʦʛʦ ʧʦʣʽʘʤʽʜʫ, ʷʢʠʡ ʜʝʛʽʜʨʦʭʣʦʨʦʚʘʥʠʡ ʾʜʢʠʤ ʥʘʪʨʦʤ. ɽʆ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʟʘʣʠʚʦʯʥʠʭ ʢʦʤʧʘʫʥʜʽʚ, ʛʝʨʤʝʪʠʢʽʚ, ʢʣʝʾʚ ʽ 

ʟʚ'ʷʟʫʶʯʠʭ ʜʣʷ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ɼʣʷ ʪʚʝʨʜʽʥʥʷ ɽʆ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʚʝʨʜʥʠʢʠ ʘʤʽʥʥʦʛʦ ʪʠʧʫ. ʄʘʪʝʨʽʘʣʠ, 

ʱʦ ʦʜʝʨʞʘʥʽ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ɽʆ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʠʞʝʥʦʶ ʛʦʨʶʯʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʚʦʜʦ-ʪʘ ʭʽʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ.  
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ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʛʦ ʘʨʦʤʘʪʠʯʥʠʤ ʘʤʽʥʦʤ ʤ-ʬʝʥʽʣʝʥʜʽʘʤʽʥʦʤ 

(ʄʌɼɸ ʟʘ ɻʆʉʊ 5826-78) ɽʆ ʤʘʨʢʠ ʋʇ-631 ʧʨʠ ʨʝʞʠʤʽ ʪʚʝʨʜʽʥʥʷ                 

100 ʦʉ/2 ʛʦʜ + 140 ʦʉ/16 ʛʦʜ ʪʘʢʽ: 

ʥʘʧʨʫʞʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ,                                            ʄʇʘ: 

ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ                                                ï        60,0; 

ʧʨʠ ʩʪʠʩʥʝʥʥʽ                                                     ï        167; 

ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʟʛʠʥʘʥʥʽ                                   ï         35; 

ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʟʘ ʄʘʨʪʝʥʩʦʤ, ʦʉ                       ï        140. 

ʋʇ-631 ʜʣʷ ʥʘʜʘʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʭʽʤʽʯʥʦ 

ʤʦʜʠʬʽʢʫʶʪʴ ʢʘʨʙʦʢʩʽʣʚʤʽʱʫʶʯʠʤ ʢʘʫʯʫʢʦʤ ʉʂʅ-30 (ʘʙʦ ʉʂʅ-10), ʱʦ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ɽʆ.  

ʇʨʦʩʦʯʫʚʘʣʴʥʫ ʢʦʤʧʦʟʠʮʽʶ ʛʦʪʫʚʘʣʠ ʚ ʪʘʢʦʤʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ: ʋʇ-631 (100 ʚ.ʯ.) + ʉʂʅ-30 (10 ʚ.ʯ.) + ʽʟʦʄʊɻʌɸ (100 ʚ.ʯ.).  

ʊʚʝʨʜʽʥʥʷ ʦʜʝʨʞʘʥʦʾ ɽʂ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʨʠʩʪʫʧʝʥʝʚʠʤ ʨʝʞʠʤʦʤ:  

80 ʦʉ/3ʛʦʜ + 130 ʦʉ/4 ʛʦʜ + 160 ʦʉ/5 ʛʦʜ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʤʦʥʪʫ ʧʦʚʝʨʭʥʽ ʧʦʚʝʨʭʥʽ ʇɽʊ ʟʘʩʪʦʩʦʚʫʚʘʣʠ  ʤʝʥʰ 

ʚ'ʷʟʢʠʡ  ʘʣʽʬʘʪʠʯʥʠʡ ʭʣʦʨʚʤʽʱʫʶʯʠʡ  ɽʆ ʤʘʨʢʠ "ʆʢʩʠʣʽʥ-6ɹ"                        

(ʊʋ 6-02-2-917-87).  

ʗʢ ʟʚ'ʷʟʫʶʯʝ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʦʞ ʙʘʢʝʣʽʪʦʚʠʡ ʣʘʢ ʃɹʉ-4       

(ɻʆʉʊ 901-78) ʥʘ ʦʩʥʦʚʽ ʬʝʥʦʣʫ, ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʪʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʟ 

ʚʠʭʽʜʥʠʤ 5%-ʚʠʤ ʚʤʽʩʪʦʤ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

 

2.1.1.2. ʇʣʘʩʪʠʬʽʢʘʪʦʨʠ 
  

ʉʝʨʝʜ ʨʦʟʨʽʜʞʫʚʘʯʽʚ-ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʣʠ 

ʤʦʥʦ- ʽ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʧʦʢʩʠʜʥʽ ʟ'ʻʜʥʘʥʥʷ: ʤʦʥʦ- ʽ ʜʛ̔ʣʽʮʠʜʠʣʦʚʽ ʝʬʽʨʠ 

ʩʧʠʨʪʽʚ ʽ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʣʽʬʘʪʠʯʥʽ 

ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʣʽʮʠʜʠʣʦʚʽ ʧʦʭʽʜʥʽ, ʥʘʧʨʠʢʣʘʜ, ɼɽɻ-1 ʽ/ʘʙʦ ɽ-181. ɰʭʥʷ 

ʭʽʤʽʯʥʘ ʙʫʜʦʚʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʭʽʜʥʦʾ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʦʛʦ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 

ʥʘʷʚʥʽʩʪʶ ʛʥʫʯʢʠʭ ʘʣʽʬʘʪʠʯʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʷʢʽ ʚ ʩʽʪʯʘʩʪʽʡ ʩʪʨʫʢʪʫʨʽ ɽʇ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʝʣʘʩʪʠʯʥʠʭ ʨʝʣʘʢʩʘʪʦʨʽʚ.  

ɸʣʽʬʘʪʠʯʥʠʡ ʝʧʦʢʩʠʜʥʠʡ ʦʣʽʛʦʤʝʨ ɼɽɻ-1 (ʊʋ 2225-527-00203521-98).  

ɼɽɻ-1 ï ʮʝ ʤʘʣʦʚ'ʷʟʢʘ, ʟʣʝʛʢʘ ʟʘʙʘʨʚʣʝʥʘ ʨʽʜʠʥʘ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʝʧʦʢʩʠʜʥʠʭ ʛʨʫʧ ʪʘ ʭʣʦʨʫ. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 

ʥʝʟʘʪʚʝʨʜʽʣʦʛʦ ɽʆ ʩʪʘʥʦʚʠʪʴ 240ï360, ʫʤʽʩʪ ʝʧʦʢʩʠʜʥʠʭ ʛʨʫʧ ï ʙʽʣʴʰʝ 24 %, 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ï ʙʽʣʴʰʝ 2,5 %.  ɼʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ 40 ʦʉ  ʩʢʣʘʜʘʻ 

0,015ï0,03 ʇʘĿʩ. ɿ ɽʆ ʤʘʨʢʠ ɽɼ-20 (ɽɼ-20ʋ) ʟʤʽʰʫʚʘʣʘʩʴ ʚ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. 

ɽʆ ɼɽɻ-1 ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʟʘʪʚʝʨʜʞʝʥʥʽ ʘʤʽʥʥʠʤʠ ʪʚʝʨʜʥʠʢʘʤʠ. ʃʝʛʢʦ ʩʫʤʽʱʘʻʪʴʩʷ ʟ ʫʩʽʤʘ ɽʆ. ɺʥʘʩʣʽʜʦʢ 

ʥʠʟʴʢʦʾ ʚ'ʷʟʢʦʩʪʽ ɼɽɻ-1 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʷʢ ʨʦʟʨʽʜʞʫʚʘʯ ɽʆ. ʂʨʽʤ ʪʦʛʦ,  ɼɽɻ-1 

ʥʘʜʘʻ ɽʂ ʫ ʟʘʪʚʝʨʜʽʣʦʤʫ ʩʪʘʥʽ ʧʽʜʚʠʱʝʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʪʦʤʫ ʾʾ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʣʝʢʩʠʙʽʣʽʟʘʪʦʨ (ʧʣʘʩʪʠʬʽʢʘʪʦʨ). 



 

 45 

 

ʗʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʜ̔ʙʫʪ̔ʣʬʪʘʣʘʪ ï ɼɹʌ 

(ɻʆʉʊ 8728-88), ʜ̔ʮʠʢʣʦʢʘʨʙʦʥʘʪ (ɼʎʂ) ʥʘ ʦʩʥʦʚʽ ɽʆ ʤʘʨʢʠ ɼɽɻ-1 (ʋʇ-401) 

ʪʘ  ɼʎʂ  ɽ-181 (ʋʇ-402) [79]. 

 

2.1.1.3. ɿʘʪʚʝʨʜʞʫʶʯʽ ʩʠʩʪʝʤʠ (ʪʚʝʨʜʥʠʢʠ) 
 

ɽʂ, ʽ ʟʦʢʨʝʤʘ, ʝʧʦʢʩʠʜʥʽ ʟʚ'ʷʟʫʶʯʽ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʙʫʚʘʶʪʴ 

ʪʝʭʥʽʯʥʦ ʚʘʞʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʠʰʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʚʝʨʜʽʥʥʷ. ɼʣʷ ʪʚʝʨʜʽʥʥʷ 

ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʦʣʽʛʦʤʝʨʽʚ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʪʚʝʨʜʥʠʢʠ ʘʙʦ ʽʥʽʮʽʘʪʦʨʠ 

ʪʚʝʨʜʽʥʥʷ ʷʢ ʭʦʣʦʜʥʦʛʦ, ʪʘʢ ʽ ʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷ: ʘʤʽʥʥʽ ʪʚʝʨʜʥʠʢʠ ɼɽʊɸ, 

ʊɽʊɸ, ʇɽʇɸ, ʘʥʛʽʜʨʠʜʥʽ ʽʟʦ-ʄʊɻʌɸ, ʪʠʪʘʥʘʪʠ ʊɽɸʊ-1.  

ɼʝ̔ʪʠʣʝʥʪʨʠʘʤʽʥ - ɼɽʊɸ (ʊʋ 6-02-914).  

ʃʝʪʶʯʘ, ʨʫʭʣʠʚʘ, ʟʣʝʛʢʘ ʟʘʙʘʨʚʣʝʥʘ  ʨʽʜʠʥʘ. ɺ'ʷʟʢʽʩʪʴ ʧʨʠ 20 ʦʉ ʩʪʘʥʦʚʠʪʴ 

0,2 ʇʘĿʩ,   ʛʫʩʪʠʥʘ ï 980 ʢʛ/ʤ3, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ 100 ʦʉ. ɼʣʷ ʪʚʝʨʜʽʥʥʷ ɽʆ ʤʘʨʢʠ 

ɽɼ-20 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ʊʚʝʨʜʥʠʢ 

"ʭʦʣʦʜʥʦʛʦ" ʪʚʝʨʜʽʥʥʷ. 

ʊʨʠʝʪʠʣʝʥʘʤʽʥ ï ʊɽʊɸ (ʊʋ 6-09-11-2119-93).  

ʃʝʪʶʯʘ, ʨʫʭʣʠʚʘ, ʟʣʝʛʢʘ ʟʘʙʘʨʚʣʝʥʘ  ʨʽʜʠʥʘ. ʄʘʻ ʧʦʜʽʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʽ 

ɼɽʊɸ. ʊʝʧʣʦʩʪʽʡʢʽʩʪʴ ʩʢʣʘʜʘʻ 113 ʦʉ. ʗʢ ʽ ʪʚʝʨʜʥʠʢ ɼɽʊɸ, ʚʦʣʦʜʽʻ ʥʝʚʠʩʦʢʦʶ 

ʨʦʟʙʘʚʣʶʁ ʯʦʶ ʟʜʘʪʥʽʩʪʶ ʽ ʧʦʤʽʨʢʦʚʘʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʊʚʝʨʜʥʠʢ "ʭʦʣʦʜʥʦʛʦ" 

ʪʚʝʨʜʽʥʥʷ. 

ʇʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥ ï ʇɽʇɸ (ʊʋ 2413-357-00203447-99).  

ɻʣʠʮʝʨʠʥʦʧʦʜʽʙʥʘ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʘ ʨʽʜʠʥʘ. ɺ'ʷʟʢʽʩʪʴ ʧʨʠ 20 ʦʉ ʩʪʘʥʦʚʠʪʴ 

0,9 ʇʘĿʩ, ʛʫʩʪʠʥʘ 1000 ʢʛ/ʤ3. ɿʤʽʰʫʚʘʚʩʷ ʟ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ʊʚʝʨʜʥʠʢ "ʭʦʣʦʜʥʦʛʦ" ʪʚʝʨʜʽʥʥʷ. 

ʊʨʠʝʪʘʥʦʣʘʤʽʥʦʪʠʪʘʥʘʪ ï ʊɽɸʊ-1 (ʊʋ 6-09-11-2119-93).   

ɺ'ʷʟʢʘ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʘ ʨʽʜʠʥʘ. ɺ'ʷʟʢʽʩʪʴ ʧʨʠ 25 ʦʉ ʩʪʘʥʦʚʠʪʴ 0,05 ʇʘĿʩ. ɭ 

ʟʰʠʚʘʶʯʠʤ ʘʛʝʥʪʦʤ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʪʚʝʨʜʽʥʥʷ. ɿʤʽʰʫʚʘʚʩʷ ʟ ɽɼ-20 

(ɽɼ-16) ʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 100 ʤʘʩ.ʯ.: 16 ʤʘʩ. ʯ. ʊʚʝʨʜʥʠʢ 

ʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷ. ɿʚ'ʷʟʫʶʯʝ ʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷ ɽɼʊ-10 ʛʦʪʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʊɽɸʊ-1 ʟʘ ɻʆʉʊ 10597-93, ʘʙʦ ʟʘ ɼʉʊʋ 20-93-92. 

ɸʤʽʥʦʬʝʥʦʣʴʥʠʡ ʜʠʝʪʽʣʝʥʪʨʠʘʤʽʥʫ ʤʝʪʽʣʬʝʥʦʣ ʋʇ-583ɼ (ʊʋ ʋ 24,1-

04681296,032-2003). 

 ɭ ʙʽʣʴʰ ʨʝʘʢʮʡ̔ʥʦʟʜʘʪʥʠʤ, ʥʽʞ ʪʚʝʨʜʥʠʢ ʇɽʇɸ. ɿʘʪʚʝʨʜʞʫʻ ʢʦʤʧʦʟʠʮʽʾ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ 0 Áʉ, ʘ ʪʘʢʦʞ ʥʘ ʚʦʣʦʛʠʭ ʧʦʚʝʨʭʥʷʭ ʽ ʧʽʜ ʚʦʜʦʶ. 

ɯʟʦ-ʤʝʪʽʣʪʝʪʨʘʛʽʜʨʦʬʪʘʣʝʚʠʡ ʘʥʛʽʜʨʠʜ ï ʽʟʦ-ʄʊɻʌɸ (ʊʋ 2494-635-

11131395-2007).  

ɿʣʝʛʢʘ ʟʘʙʘʨʚʣʝʥʘ  ʨʽʜʠʥʘ. ɺ'ʷʟʢʽʩʪʴ ʧʨʠ 20 ʦʉ ʩʪʘʥʦʚʠʪʴ 0,2 ʇʘĿʩ,   

ʛʫʩʪʠʥʘ ï 980 ʢʛ/ʤ3, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ 100 ʦʉ. ɼʣʷ ʪʚʝʨʜʽʥʥʷ ɽʆ ʤʘʨʢʠ ɽɼ-20 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ʊʚʝʨʜʥʠʢ 

"ʛʘʨʷʯʦʛʦ" ʪʚʝʨʜʽʥʥʷ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʤʦʥʪʫ ʧʦʚʝʨʭʥʽ ʧʦʚʝʨʭʥʽ ʇɽʊ ʟʘʩʪʦʩʦʚʫʚʘʣʠ   

ʪʚʝʨʜʥʠʢʠ ʋʇ-583ɼ (ʊʋ ʋ 24.1-04681296.032-2003) ʽ ʘʛʽʜʦʣ ɸʌ-2 (ʊʋ 2494-

511-00203521-94).  
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2.1.1.4. ʇʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ  
 

ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʚʝʨʜʽʥʥʷ ɽʂ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʽʟʦ-ʄʊɻʌɸ  ʟ 

ʧʨʠʩʢʦʨʶʚʘʯʝʤ ʋʇ-606/2 (ʊʋ ʋ 6-0020.9817-035-96).  

 

2.1.1.5. ʌʣʝʢʩʠʙʽʣʽʟʘʪʦʨʠ 
 

ɺʽʜʦʤʦ, ʱʦ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ (ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ) ɽʆ ʜʦʩʷʛʘʶʪʴʩʷ  

ʧʦʢʘʟʥʠʢʠ ʛʨʘʥʠʮʽ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʣʽʤʝʨʫ ʧʨʠ ʟʩʫʚʽ  (sʘ.ʟ.)  ʥʘ ʨʽʚʥʽ         

16ï20 ʄʇʘ. ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʭ ʽ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʭ 

ʤʝʪʦʜʽʚ ʝʣʘʩʪʠʬʽʢʘʮʽʾ ɽʇ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʢʘʫʯʫʢʽʚ.  

ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ  ʧʨʦʚʦʜʷʪʴ ʭʽʤʽʯʥʫ 

ʤʦʜʠʬʽʢʘʮʽʶ ɽʉ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʙʫʪʘʜʽʝʥʘʢʨʠʣʦʥʽʪʨʠʣʴʥʠʤʠ 

ʢʘʫʯʫʢʘʤʠ ʤʘʨʦʢ  ʉʂʅ-10ʢʪʨ ʽ/ʘʙʦ ʉʂʅ-30ʢʪʨɸ (ʊʋ  2294-102-00151963-2006), 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʬʣʝʢʩʠʙʽʣʽʟʘʪʦʨʘ.  

ʗʢ ʝʣʘʩʪʠʯʥʫ ʢʦʤʧʦʥʝʥʪʫ ɽʂ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʫʬʪ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʣʦʢʦʣʽʛʦʤʝʨ ʟ ʘʣʽʬʘʪʠʯʥʦʛʦ ɽʆ ʽ ʢʠʩʣʦʛʦ 

ʦʣʽʛʦʝʬʽʨʫ ʫ ʚʠʛʣʷʜʽ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɽʆ ʤʘʨʢʠ ʋʇ-599 (ʊʋ 2225-336-

09201208-94). 

 

2.1.1.6. ʈʦʟʯʠʥʥʠʢʠ 
 

ʗʢ ʨʦʟʯʠʥʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: ʜʣʷ ɽʂ ï ʘʮʝʪʦʥ ʪʝʭʥʽʯʥʠʡ ʤʘʨʦʢ "ʏ",  

"ʍ.ʏ." ʘʙʦ "ʏ.ɼ.ɸ. (ɻʆʉʊ 2768ï84), ʜʣʷ ʙʘʢʝʣʽʪʦʚʦʛʦ ʣʘʢʫ ʃɹʉ-4 ï ʩʧʠʨʪ 

ʝʪʠʣʦʚʠʡ. 
 

2.1.1.7. ʈʦʟʙʘʚʣʶʚʘʯʽ 
 

ɼʣʷ  ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ 

ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚ ʋʢʨʅɼɯʧʣʘʩʪʤʘʩ (ʤ.ɼʦʥʝʮʴʢ) ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʨʷʜ 

ʘʢʪʠʚʥʠʭ ʨʦʟʙʘʚʣʶʚʘʯʽʚ, ʫ.ʪ.ʯ. ʋʇ-695 (ʊʋ 6-10-89), ʱʦ ʻ ʝʧʦʢʩʠʜʥʠʤ 

ʦʣʽʛʦʤʝʨʦʤ ʽ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʨʘʟʦʤ ʟ ʝʧʦʢʩʠʜʥʠʤ  ʘʣʽʬʘʪʠʯʥʠʤ 

ʭʣʦʨʚʤʽʱʫʶʯʠʤ ʦʣʽʛʦʤʝʨʦʤ  ʤʘʨʢʠ "ʆʢʩʠʣʽʥ-6ɹ  ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ɽʂ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʷ ʨʝʤʦʥʪʫ ʧʦʚʝʨʭʥʽ ʧʦʚʝʨʭʥʽ ʇɽʊ.   
 

2.1.1.8. ʉʢʣʘʜʠ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʜʣʷ ʨʝʤʦʥʪʫ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

 

ɼʣʷ ʨʝʤʦʥʪʫ ʇɽʊʇ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʽ 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʘʤʠ: 

 

1. ʈʝʤʦʥʪʥʘ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʘ ʧʣʘʩʪʠʬʽʢʘʪʦʨʦʤ  ɼɽɻ-1. 

ɽʆ ʤʘʨʢʠ ɽɼ-20 (ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 400ï450) ï 100,0 ʤʘʩ. ʯ.; 

ʘʣʽʬʘʪʠʯʥʠʡ ɽʆ ʤʘʨʢʠ ɼɽɻ-1 (ʧʣʘʩʪʠʬʽʢʘʪʦʨ) ï 18,0ï23,0 ʤʘʩ. ʯ.; ʪʚʝʨʜʥʠʢ 
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ɼɽʊɸ ï 24,0ï28,0 ʤʘʩ. ʯ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʘ ʨʝʞʠʤʠ ʪʚʝʨʜʽʥʥʷ: 

çʩʪʘʥʜʘʨʪʥʠʡè ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ ˉ1 (22 Ñ 2 ̄ʉ/7ʜʽʙ) ʽ çʧʨʠʩʢʦʨʝʥʠʡè ʨʝʞʠʤ 

ʪʚʝʨʜʽʥʥʷ ˉ2  (22 Ñ 2 ʉ̄ /24 ʛʦʜ. + 100 ʉ̄/10 ʛʦʜ).  

2. ʈʝʤʦʥʪʥʘ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʘ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʝʤʦʥʪʥʦʾ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ɽʂʂ,  ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʧʦʣʷʛʘʣʦ ʚʣʘʩʥʝ ʫ ʧʨʠʛʦʪʫʚʘʥʥʽ ʽ 

ʧʦʜʘʣʴʰʦʤʫ ʟʤʽʰʫʚʘʥʥʽ ʢʦʤʧʦʥʝʥʪ I ʽ II   ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʾʭ ʩʢʣʘʜʽ ʽ ʽʥʪʝʨʚʘʣʘʭ 

ʚʘʨʽʶʚʘʥʥʽ ʟʥʘʯʝʥʴ: 

 

ʂʆʄʇʆʅɽʅʊ   ɯ:  (ʤʘʩ.ʯ.) 

ɽʧʦʢʩʠʜʥʠʡ ʦʣʽʛʦʤʝʨ ɽɼ-20 (ʥʝ ʚʘʨʽʶʚʘʣʠ)  100;  

ʇʣʘʩʪʠʬʽʢʘʪʦʨ - ʢʘʫʯʫʢ  ʉʂʅ-10 ʢʪʨ (ʘʙʦ ʉʂʅ-30 ʢʪʨ ɸ)  10ï30; 

ʈʦʟʨʽʜʞʫʚʘʯ - ʋʇ-616 (ʘʙʦ ʌɻɽ)  2ï10; 

ʉʪʘʙʽʣʽʟʘʪʦʨ - ʇʦʣʽʝʪʠʣʩʠʣʦʢʩʘʥ ɽʊʉ-32  0,1ï0,5; 

ʂʆʄʇʆʅɽʅʊ   ɯɯ:   

ʊʚʝʨʜʥʠʢ ʋʇ-583ɼ  20ï30; 

ʊʚʝʨʜʥʠʢ ɼɽʊɸ (ʘʙʦ ʊɽʊɸ)  2ï10. 

 

3. ɽʂʂ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ  ʜʣʷ ʨʝʤʦʥʪʫ ʇɽʊ. 

ʉʢʣʘʜ ɽʂʂ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ  ʜʣʷ ʨʝʤʦʥʪʫ ʇɽʊ, ʧʦʧʝʨʝʜʥʴʦ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʜʚʦʭ   ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʩʪʘʙʽʣʴʥʦ ʟʙʝʨʽʛʘʶʪʴʩʷ (ʢʦʤʧʦʥʝʥʪ çɸè ʽ 

ʢʦʤʧʦʥʝʥʪ çɹè).  

ʂʦʤʧʦʥʝʥʪ çɸè ʛʦʪʫʶʪʴ ʟʤʽʰʫʚʘʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25ï50 Áʉ ɽʆ 

ʤʘʨʦʢ ɽɼ-20 ʽ "ʆʢʩʠʣʽʥ-6ɹ" (ʘʙʦ ʋʇ-695), ʫʟʷʪʠʭ ʫ ʤʘʩʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

80:20 ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʟʠʤʦʚʠʭ ʫʤʦʚ ʜʦʨʝʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʣʽʛʦʤʝʨ        

ʋʇ-695. 

ʂʦʤʧʦʥʝʥʪ çɹè  ʛʦʪʫʶʪʴ ʧʦʩʣʽʜʦʚʥʠʤ ʟʤʽʰʫʚʘʥʥʷʤ ʪʚʝʨʜʥʠʢʘ ɸʛʽʜʦʣ 

ɸʌ-2 (ʘʙʦ ʋʇ-583ɼ), ʜʠʝʪʽʣʝʥʪʨʠʘʤʽʥʫ ʡ ʘʮʝʪʦʥʫ, ʫʟʷʪʠʭ ʫ ʤʘʩʦʚʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 16:4:5, ʚʽʜʧʦʚʽʜʥʦ. 

 

2.1.3. ʇʦʣʽʝʪʠʣʝʥʦʚʽ ʪʨʫʙʠ  
 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ 

ʜʦʩʣʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʋɿ-ʘʢʪʠʚʘʮʽʾ ʇɽʊ ʚʠʢʦʥʫʚʘʣʘʩʷ ʜʣʷ ʛʘʟʦʚʠʭ ʪʨʫʙ ʽʟ 

ʧʦʣʽʝʪʠʣʝʥʫ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ï ʇɽʅʑ (ʊʋ 6-19-352-87) ʟ̔ ʟʦʚʥʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ 63 ʤʤ (ʚʩʪʘʚʢʠ). 

ʇʨʦʪʨʘʚʣʶʚʘʥʥʷ  ʧʦʚʝʨʭʥʽ  ʇɽʊ ʭʨʦʤʦʚʦʶ ʩʫʤʽʰʰʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʚʠʟʥʘʯʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ  ʧʝʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʚʠʟʥʘʯʝʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʭʨʦʤʦʚʦʾ ʩʫʤʽʰʽ: ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʩʽʨʯʘʥʘ 

ʢʠʩʣʦʪʘ (93%, ɔ = 1,84 ʛ/ʩʤ3),  ʙʽʭʨʦʤʘʪ ʢʘʣʽʶ  ʪʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ.  

ʆʙʨʦʙʢʫ ʧʦʚʝʨʭʥʽ ʪʨʫʙ, ʱʦ ʟ'ʻʜʥʫʚʘʣʠʩʴ, ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ  

ʟʥʝʞʠʨʶʚʘʥʥʷ ʰʫʢʘʥʦʾ ʧʦʚʝʨʭʥʽ ʘʮʝʪʦʥʦʤ, ʧʨʦʪʨʘʚʣʶʚʘʥʥʷʤ ʾʾ ʭʨʦʤʦʚʦʶ 

ʩʫʤʽʰʰʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 60ï80 ʉ̄  ʧʨʦʪʷʛʦʤ  10ï15 ʭʚ. ʧʨʠ ʪʘʢʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʫ ʤʘʩ.ʯ.:  
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ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ ï100,0;   

ʙʽʭʨʦʤʘʪ ʢʘʣʽʶ ï  3,5ï4,5;  

ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ 6,0ï7,0,   

ʽʟ ʥʘʩʪʫʧʥʠʤ ʧʨʦʤʠʚʘʥʥʷʤ ʚʦʜʦʶ ʡ ʘʮʝʪʦʥʦʤ.  

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʠʭ ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ ʟôʻʜʥʘʥʴ ʫ ʟʘʪʠʩʢʘʭ 

ʨʦʟʨʠʚʥʦʾ ʤʘʰʠʥʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʟʘʧʦʙʽʛʘʣʠ 

ʚʠʩʣʠʟʘʥʥʶ ʪʨʫʙ ʽ ʜʦʟʚʦʣʷʣʠ ʚʠʪʨʠʤʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʙʝʟ ʨʫʡʥʘʮʽʾ ʪʨʫʙ ʫ ʤʽʩʮʽ ʾʭʥʴʦʛʦ ʢʨʽʧʣʝʥʥʷ ʫ ʟʘʪʠʩʢʘʭ.  

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʥʝ 
ʦʙʣʘʜʥʘʥʥʷ 

 

ʈʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʧʦʚ'ʷʟʘʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʆ, 

ʟʚ'ʷʟʫʶʯʠʭ, ʱʦ  ʧʽʜʜʘʶʪʴ ʋɿ-ʦʙʨʦʙʮʽ ʡ ʭʽʤʽʯʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ, ʪʘ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ 

ʥʘ ʾʭ ʦʩʥʦʚʽ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʷʜʫ ʬʽʟʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʠʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ɽʆ, ɽʂ, ɽɿ ʽ ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʊʘʢ, ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʞʠʤʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ 

ʧʨʦʩʣʽʜʠʪʠ ʟʘ ʭʽʤʽʯʥʠʤʠ ʽ ʬʽʟʠʯʥʠʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, 

ʱʦ ʚʠʚʯʘʣʠʩʴ,  ʘʞ ʜʦ ʦʮʽʥʢʠ ʾʭ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ:  

 ʢʦʛʝʟʽʡʥʦʾ ʽ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʽʡʢʦʩʪʽ;  

 ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʪʝʭʥʽʯʥʽ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ;  

 ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ  ʽʥʪʝʥʩʠʚʥʠʭ  ʨʝʞʠʤʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ. 

 

2.2.1. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ 
ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ  ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ  

 

2.2.1.1. ʆʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ, ʧʨʠʣʘʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ  

 

ʗʢ ʜʞʝʨʝʣʦ ʋɿʂ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʋɿɻ ʤʘʨʢʠ ʋɿɻ 3-4, ʱʦ ʞʠʚʠʪ,ɹ 

ʟʦʢʨʝʤʘ, ʧʝʨʝʪʚʦʨʶʚʘʯ ʇʄʉ 15ɸ-18, ʷʢʠʡ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʜʥʽ ʋɿ-ʚʘʥʥʠ (ʜʠʚ. 

ʨʠʩ. 1.5, ʘ), ʋɿɻ ʤʘʨʢʠ ʋɻɿ 1-1, ʜʠʩʧʝʨʛʘʪʦʨʠ  ʋɿɼʅʊ-0,25 (ʧ'ʻʟʦʢʝʨʘʤʽʯʥʠʡ) ʽ 

ʋɿɺɼ-6, ʘ ʪʘʢʦʞ ʋɿ-ʚʘʥʥʫ ʋɿɺ5-0,63. ʊʠʧʦʚʘ ʋɿ-ʚʘʥʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ɽʆ ʽ 

ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʦʢʘʟʘʥʘ ʥʘ  ʨʠʩ. 2.1. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʚʫʟʦʣ ʜʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.2. ʗʢ ʨʦʙʦʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʥʪʫʨʥʽ ʭʚʠʣʝʚʦʜʠ-ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ 

ʢʦʥʽʯʥʦʛʦ, ʥʦʞʦʚʦʛʦ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ (ʜʠʚ. ʨʠʩ. 2.3).  
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ʈʠʩ. 2.1.  ʋɿ-ʚʘʥʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ʦʣʽʛʦʤʝʨʽʚ ʽ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʚʫʟʦʣ ʜʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ 
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ʈʠʩ. 2.3.  ʂʦʥʮʝʥʪʨʘʪʦʨʠ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ 

 

 

 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʶ ʨʽʜʢʠʭ ɽʂ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʋɿ-ʦʙʨʦʙʢʠ 

(ʜʠʚ. ʨʠʩ.1.1) ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ (ʢʽʣʦʛʝʨʮʦʚʦʤʫ) ʪʘ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ  

(ʤʝʛʘʛʝʨʮʦʚʦʤʫ) ʋɿ-ʜʽʘʧʘʟʦʥʽ  ʷʢ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʥʘ ʙʘʟʽ ɽʇ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  ʘ ʩʘʤʝ ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʥʘ ɽʂ ʋɿʂ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ,  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʋɿ-ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʜʝʷʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʦʛʦ ʦʧʠʩʫʶʪʴʩʷ ʥʠʞʯʝ. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʚʠʙʽʨ ʘʢʫʩʪʠʯʥʦʾ (ʋɿ) ʘʧʘʨʘʪʫʨʠ 

ʜʣʷ ʨʦʙʦʪʠ ʚ ʨʽʜʠʥʘʭ, ʧʦʪʨʽʙʥʦ ʚʚʘʞʘʪʠ ʪʘʢʽ:  

1) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʯʘʩʪʦʪʫ ʢʦʣʠʚʘʥʴ;  

2) ʯʘʩ ʦʟʚʫʯʫʚʘʥʥʷ;  

3) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʫ ʘʙʦ ʧʨʠʩʪʨʦʶ;  

4) ʪʝʤʧʝʨʘʪʫʨʫ, ʪʠʩʢ ʪʘ ʽʥʰʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʚ ʋɿ-ʧʦʣʽ.  

ʇʝʨʰʽ ʜʚʘ ʯʠʥʥʠʢʠ ʻ ʪʘʢʠʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʪʠʧʫ ʘʧʘʨʘʪʫ. ɯʥʰʽ 

ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʘʧʘʨʘʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʣʽʥʽʶ, 

ʘʙʦ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ, ʤʽʮʥʽʩʪʴ, 

ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʡ ʽʥ. 

ʇʨʠ  ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʠʩʧʝʨʛʘʪʦʨ ʋɿɺɼ-6 (ʜʠʚ. 

ʨʠʩ. 2.4), ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʦʶ ʧʦ ʘʢʫʩʪʠʯʥʦʤʫ ʧʦʣʶ ʫʩʪʘʥʦʚʢʦʶ [52].   
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ʈʠʩ. 2.4. ʋɿ-ʜʠʩʧʝʨʛʘʪʦʨ ʪʠʧʫ ʋɿɺɼ-6, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʋɿ-ʦʙʨʦʙʢʠ 

ʨʽʜʢʠʭ ɽʆ ʽ ɽʂ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ʇʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ 

 

 

 

 

ɼʠʩʧʝʨʛʘʪʦʨ ʙʫʚ ʟʽʙʨʘʥʠʡ ʥʘ ʇʄʉ 18 ʪʠʧʫ ʇʄʉ-15ɸ-18 ʧʦʪʫʞʥʽʩʪʶ       

4 ʢɺʪ, ʯʘʩʪʦʪʦʶ 18Ñ4 ʢɻʮ. ɾʠʚʣʝʥʥʷ ʜʠʩʧʝʨʛʘʪʦʨʘ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚʽʜ 

ʛʝʥʝʨʘʪʦʨʘ ʋɿɻ 3-4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʩʪʨʦʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʟ 

ʘʢʫʩʪʠʯʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʟʚʫʯʫʚʘʥʥʷ.  

ɺʘʥʥʠ ʜʣʷ ʜʠʩʧʝʨʛʫʚʘʥʥʷ 10 (ʜʠʚ. ʨʠʩ. 2.4) ʦʙ'ʻʤʽʚ 700 ʽ 1100 ʤʣ ʙʫʣʠ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʝʽʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʽ ʟʘʙʝʟʧʝʯʝʥʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤ ʢʦʨʧʫʩʦʤ 12.  

ʂʦʨʧʫʩ ʚʘʥʥʠ ʤʘʚ ʩʦʨʦʯʢʫ ʚʦʜʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 13, ʩʧʦʣʫʯʝʥʫ ʧʦ ʚʦʜʽ 

ʧʦʩʣʽʜʦʚʥʦ ʟ ʙʘʯʢʦʤ ʦʭʦʣʦʜʞʝʥʥʷ 19 ʧʘʢʝʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 18.  
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ɼʦ ʚʠʭʽʜʥʦʛʦ ʪʦʨʮʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 17 ʙʫʚ ʧʨʠʻʜʥʘʥʠʡ ʜʝʢʦʥʮʝʥʪʨʘʪʦʨ 

16, ʨʦʙʦʯʠʡ ʪʦʨʝʮʴ ʷʢʦʛʦ ʩʣʫʛʫʚʘʚ ʜʥʦʤ ʚʘʥʥʠ 10. ʂʨʽʧʣʝʥʥʷ ʽ ʛʝʨʤʝʪʠʟʘʮʽʷ 

ʜʝʢʦʥʮʝʥʪʨʘʪʦʨʘ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʱʽʣʴʥʶʶʯʠʭ ʢʽʣʝʮʴ 7ï9.  

ɺʘʥʥʘ 10 ʤʘʣʘ ʛʝʨʤʝʪʠʯʥʫ ʢʨʠʰʢʫ 11,  ʘ ʪʘʢʦʞ ʝʣʝʤʝʥʪʠ ʢʨʽʧʣʝʥʥʷ 14 ʽ 15 

ʜʦ ʩʦʨʦʯʢʠ 13. ɼʣʷ ʧʦʩʠʣʝʥʥʷ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʠʩʧʝʨʛʘʪʦʨʘ ʋɿɺɼ-6 ʙʫʚ ʧʝʨʝʜʙʘʯʝʥʠʡ 

ʧʽʜʚʠʱʝʥʠʡ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ (ʜʦ 1 ʄʇʘ).  

ɼʠʩʧʝʨʛʘʪʦʨ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʩʠʩʪʝʤʦʶ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʦʙ'ʻʤʦʤ ʚʘʥʥʠ 10, ʽ ʙʘʣʦʥʦʤ 1 ʟʽ ʩʪʠʩʣʠʤ ʧʦʚʽʪʨʷʤ (ʘʙʦ ʘʟʦʪʦʤ). 

ʉʠʩʪʝʤʘ ʤʘʣʘ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ 3, ʤʘʥʦʤʝʪʨ 5 ʽ  ʢʨʘʥʠ 2, 6. ʋʩʪʘʥʦʚʢʘ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʽʥʥʷ (ʥʘ ʨʠʩ. 2.4 ʥʝ ʧʦʢʘʟʘʥʦ). 

ɼʣʷ ʛʝʥʝʨʘʮʽʾ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʫ ʤʝʛʘʛʝʨʮʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚ 

ʫʩʪʘʥʦʚʮʽ (ʜʠʚ. ʨʠʩ. 2.4) ʨʘʟʦʤ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ 18 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʬʦʢʫʩʫʶʯʽ ʧ'ʻʟʦʢʝʨʘʤʽʯʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʷʢʽ ʟʘʢʨʽʧʣʶʚʘʣʠ ʥʘ ʙʽʯʥʠʭ ʩʪʽʥʢʘʭ 

ʚʘʥʥʠ 10  (ʥʘ ʨʠʩ. 2.4 ʥʝ ʧʦʢʘʟʘʥʦ).  

ʉʫʤʽʰ ʞʦʨʩʪʢʠʭ ʽ ʝʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪ ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ɽʂ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʚ ʪʝʨʤʦʢʘʤʝʨʽ (ʚʘʥʥʽ) 10, ʱʦ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʚʘʣʘʩʷ, ʽ 

ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ʦʙ'ʻʤʥʠʭ ʋɿʂ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ  ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ.  

 

2.2.1.2. ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 
ʪʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷ 

 

ʗʢ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʋɿ-ʜʽʘʧʘʟʦʥʫ 

(16ï24 ʢɻʮ) ʚʠʙʠʨʘʣʠ ʯʘʩʪʦʪʫ f, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ ʽ ʘʤʧʣʽʪʫʜʫ ɸ  ʧʨʫʞʥʠʭ 

ʢʦʣʠʚʘʥʴ, ʛʝʥʝʨʫʻʤʠʭ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʣʘʩʪʠʥʠ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ʏʘʩʪʦʪʫ ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ f ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʦʤʽʨʘ ʏɿ-

49. ɸʤʧʣʽʪʫʜʫ ʦʟʚʫʯʫʚʘʥʥʷ ɸ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʙʨʦʤʝʪʨʘ, ʘʙʦ ʤʽʢʨʦʩʢʦʧʫ.  

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʰʫʢʘʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ɸ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʽʜʚʦʜʠʣʘʩʷ ʜʦ ʇʄʉ, ʦʪʨʠʤʫʚʘʣʠ ʜʽʣʝʥʥʷʤ ʥʘ 2 ʚʠʤʽʨʷʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʘʭʫ ʢʦʣʠʚʘʥʴ ʪʦʨʮʷ ʋɿ-ʢʦʥʮʝʥʪʨʘʪʦʨʘ (ʘʙʦ 

ʨʦʙʦʯʦʾ ʧʣʘʩʪʠʥʠ ʇʄʉ). 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʘʢʫʩʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ 

ʚʚʦʜʠʪʴʩʷ ʚ ʨʽʜʢʝ ʩʝʨʝʜʦʚʠʱʝ) ʟʘʩʪʦʩʦʚʫʚʘʣʠ  ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʫ 

ʪʝʤʧʝʨʘʪʫʨ. ɼʣʷ ʮʴʦʛʦ ʚ ʩʫʜʠʥʫ ɼʴʶʘʨʘ ʟʘʣʠʚʘʣʠ 200 ʩʤ3 ʦʣʽʛʦʤʝʨʘ (ʘʙʦ 

ʟʚôʷʟʫʶʯʦʛʦ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 ʦʉ. ʇʦʪʽʤ ʫ ʩʫʜʠʥʫ ʚʚʦʜʠʣʠ ʪʝʨʤʦʧʘʨʫ ʽ 

ʢʦʥʮʝʥʪʨʘʪʦʨ.  

ʉʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿ ʧʦʢʘʟʘʥʦ ʥʘ  ʨʠʩ. 2.5. 
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ʈʠʩ. 2.5.  ɹʣʦʢ-ʩʭʝʤʘ ʩʪʝʥʜʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʋɿʂ: 

1 ï ʋɿɻ; 2 ï ʯʘʩʪʦʪʦʤʽʨ; 3 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ; 4 ï ʪʝʨʤʦʩʪʘʪ; 

5 ï ʩʫʜʠʥʘ ɼʴʶʘʨʘ; 6 ï ʨʽʜʠʥʘ, ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ; 7 ï ʪʝʨʤʦʧʘʨʘ; 

8 ï ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ; 9 ï ʧʦʛʣʠʥʘʯ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

10 ï ʢʦʥʮʝʥʪʨʘʪʦʨ; 11 ï ʮʠʬʨʦʚʠʡ ʽʥʜʠʢʘʪʦʨ; 

12 ï ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ; 13 ï ʢʨʠʰʢʘ 

 

 

 

 

ʏʘʩ ʦʟʚʫʯʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʚ ʚʽʜ 5 ʭʚ. ʜʦ 10 ʭʚ. ʅʘ ʜʥʽ ʩʫʜʠʥʠ 

ʨʦʟʤʽʱʫʚʘʣʠ ʧʦʛʣʠʥʘʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʱʦʙʠ ʚʠʢʣʶʯʠʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʋɿ ʚʽʜ ʜʥʘ 

ʩʫʜʠʥʠ.  ʇʦʯʘʪʢʦʚʫ ʡ ʢʽʥʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʫʩʝʨʝʜʠʥʽ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ 

ʧʦʩʫʜʠʥʠ ʟʘʤʽʨʷʣʠ ʪʝʨʤʦʤʝʪʨʦʤ.  

ʐʫʢʘʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʦ ʬʦʨʤʫʣʽ (2.1): 
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=  [ɺʪ/ʤ2]                                          (2.1) 

 

ʜʝ Vm ï ʦʙ'ʻʤ ʩʝʨʝʜʦʚʠʱʘ (ʚ ʩʫʜʠʥʽ ɼʴʶʘʨʘ), ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ, ʤ3; 

ʉʨ ï ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, ɼʞ/ʢʛĿʦʂ; 

Ű ï ʯʘʩ ʦʟʚʫʯʫʚʘʥʥʷ, ʩ; 

Sʢ ï ʧʣʦʱʘ ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʋɿ, ʤ2; 

T1
ʦ ʽ ʊ2

ʦ ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʯʘʪʢʦʚʘ ʽ ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʦʟʚʫʯʫʻʪʴʩʷ, ʦC  [20, 52]. 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʷ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʦʮʽʥʶʚʘʣʠ ʧʦ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʪʦʥʢʦʾ ʘʣʶʤʽʥʽʻʚʦʾ ʬʦʣʴʛʠ, ʫʩʪʘʥʦʚʣʝʥʦʾ ʧʘʨʘʣʝʣʴʥʦ 

ʚʠʧʨʦʤʽʥʶʶʯʽʡ ʧʦʚʝʨʭʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 
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2.2.2. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʝʧʦʢʩʠʜʥʠʭ ʦʣʽʛʦʤʝʨʽʚ  ̔ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

  

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʆ ʪʘ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʦʩʥʦʚʽ 10 ʟʘʤʽʨʽʚ ʥʘ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʱʦ 

ʚʘʨʽʶʚʘʚʩʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʨʘʡʦʚʦʛʦ ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ.  

ʂʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ Ū  ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʠ 

20 ʦʉ) ʷʢ ʢʫʪ ʤʽʞ ʜʦʪʠʯʥʦʶ ʜʦ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ çʨʽʜʠʥʘ (ʟʚ'ʷʟʫʶʯʝ) ï 

ʧʦʚʽʪʨʷè ʽ ʧʦʚʝʨʭʥʝʶ ʧʽʜʢʣʘʜʢʠ ʽʟ ʤʘʪʝʨʽʘʣʫ ʥʘʧʦʚʥʶʚʘʯʘ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï 

ʩʢʣʘ ʜʣʷ ʩʢʣʦʚʦʣʦʢʥʘ), ʱʦ ʧʨʦʚʦʜʠʣʘʩʴ ʽʟ ʪʦʯʢʠ ʢʦʨʜʦʥʫ ʨʦʟʧʦʜʽʣʫ çʟʚ'ʷʟʫʶʯʝ 

ï ʧʦʚʽʪʨʷ ï ʧʽʜʢʣʘʜʢʘè. 

ɺʠʟʥʘʯʝʥʥʷ ʟʤʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ.  

ɿʤʦʯʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʚ'ʷʟʫʶʯʦʛʦ ʚʠʟʥʘʯʘʣʠ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʪʝʯʽʻʶ 

ʨʽʜʠʥʠ ʚ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ  [94] ʧʦ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʠʩʦʪʽ 

ʧʽʜʡʦʤʫ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʦ ʢʘʧʽʣʷʨʫ ʧʽʜ ʜʽʻʶ ʩʠʣ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2) [95]: 

 

2

gRH
o

g
s ¤=Qcos , [ʅ/ʤ]   

(2.2)                       

 

ʜʝ ʅÐ  ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʦ ʢʘʧʽʣʷʨʫ, ʤ; 

Ro ï ʨʘʜʽʫʩ ʢʘʧʽʣʷʨʫ, ʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʟʚ'ʷʟʫʶʯʦʛʦ. 

ɺ'ʷʟʢʽʩʪʴ ʟʚ'ʷʟʫʶʯʦʛʦ  ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʦʚʽʩʢʦʟʠʤʝʪʨʘ ʍʝʧʣʝʨʘ 

(ʈʉ 3915-73). ʄʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʧʨʦʭʦʜʞʝʥʥʽ ʩʢʣʷʥʦʶ ʢʫʣʴʢʦʶ ʧʝʚʥʦʾ ʚʽʜʩʪʘʥʽ. 

ʂʫʣʴʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʘʙʦ ʢʦʚʟʘʻ ʫ ʩʢʣʷʥʽʡ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʨʫʙʮʽ, ʱʦ ʟʘʧʦʚʥʝʥʘ 

ʟʚ'ʷʟʫʶʯʠʤ, ʷʢʝ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ɼʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʟʚ'ʷʟʫʶʯʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.3) [95]: 

 
310-Ö= ooʢ tʈkh  ,  [ʇʘĿʩ]      (2.3) 

 

ʜʝ to  ï ʯʘʩ ʧʘʜʽʥʥʷ ʢʫʣʴʢʠ, ʩ; 

ʈʦ  ï ʪʠʩʢ ʚʘʥʪʘʞʫ, ʛ/ʩʤ
2; 

kʢ  ï ʧʦʩʪʽʡʥʘ ʢʫʣʴʢʠ. 

 

 

2.2.3. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʟʘʪʚʝʨʜʽʣʠʭ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ (ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʨʠʚʽ, ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, ʜʝʬʦʨʤʘʮʽʷ 

ʨʦʟʜʘʯʽ Ůʨʦʟʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ɽʇ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ).  
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ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʩʢʣʦʧʦʜʽʙʥʦʤʫ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ = 20Ñ2 ʦʉ) ʽ 

ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ (ʊ = 100 ʉ̄) ʩʪʘʥʘʭ ʚʠʚʯʘʣʠ ʧʨʠ ʽʩʧʠʪʘʭ ʥʘ ʨʦʟʨʠʚ 

ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ ʥʝʥʘʧʦʚʥʝʥʠʭ ʽ ʥʘʧʦʚʥʝʥʠʭ ɽʂ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ʊʩ ʚʠʟʥʘʯʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ.  ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʣʠʯʠʥʘ ʊʩ, ʷʢ ʧʨʘʚʠʣʦ,  ʢʦʨʝʣʶʻ ʽʟ ʜʝʬʦʨʤʘʮʽʻʶ 

ʨʦʟʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ Ůʨʦʟʜ.  

ʊʘʢ, ʟʦʢʨʝʤʘ, ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ ʊʩ  ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʙʽʣʴʰʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʦʣʽʤʝʨʥʦʾ ʩʽʪʢʠ ʽ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʜʘʯʽ  Ůʨʦʟʜ, ʽ ʥʘʚʧʘʢʠ.  

 ɼʝʬʦʨʤʘʮʽʶ ʨʦʟʜʘʯʽ  ʧʦʣʽʤʝʨʥʦʾ ʟʘʛʦʪʦʚʢʠ Ůʨʦʟʜ ʚʠʟʥʘʯʘʣʠ ʪʘʢ:   

 

Ůʨʦʟʜ = ȹ d/dʽ
ʦ,  

ʜʝ  

 

ȹ d = dʦ ï dʽʦ,  
 

 ʘ dʦ ʽ  dʽ
ʦ
  ï ʚʽʜʧʦʚʽʜʥʦ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʦʣʽʤʝʨʥʦʾ ʟʘʛʦʪʦʚʢʠ ʜʦ ʽ 

ʧʽʩʣʷ ʾʾ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ  

ʤʫʬʪ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʚʠʢʦʥʫʚʘʣʘʩʴ ʰʣʷʭʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʫʬʪʦ-

ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʢʽʥʮʽʚ ʛʘʟʦʚʠʭ ʪʨʫʙ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

(ʇɽʅʑ), ʱʦ ʤʘʣʠ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 19,8 ʤʤ (ʊʋ 6-19-352-87).  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ ɽʇ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʘʰʠʥʽ ʪʠʧʫ          

ZP-10190 (10 ʪ) ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʘʭʚʘʪʽʚ 10 ʤʤ/ʭʚ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ  

ʨʫʡʥʫʚʘʥʥʷ  ʫ ʟʘʭʚʘʪʘʭ ʤʘʰʠʥʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʥʘʢʣʘʜʢʠ, ʘ ʜʣʷ  

ʫʩʫʥʝʥʥʷ ʧʨʦʢʦʚʟʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ  ʽ ʧʦʢʨʘʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʚʢʣʘʜʠʰʘʤʠ ʟʘʭʚʘʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ  

ʰʣʽʬʫʚʘʣʴʥʠʡ ʧʘʧʽʨ.  

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʥʘ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, 

ʱʦ ʚʘʨʽʶʚʘʚʩʷ, ʩʪʘʥʦʚʠʣʦ 10. 

ʇʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ: 

ɸʜʛʝʟʽʡʥʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʚʽʜʨʠʚʽ ɽʇ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ  ɻʆʉʊ 14760-69. 

ʄʽʮʥʽʩʪʴ ʧʨʠ ʟʩʫʚʽ ɽʇ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ  ɻʆʉʊ 14759-69. 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʱʦʜʦ ʨʦʟʪʷʛʘʥʥʷ ɽʇ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ  ɻʆʉʊ 11262-80. 

ʄʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ɽʇ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 4651-82. 

ɺʠʟʥʘʯʝʥʥʷ  ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʧʨʠ ʟʛʠʥʘʥʥʽ  ɽʇ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 

4648-71. 

 

2.2.4. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ  ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʭʽʜʥʠʭ ʽ ʦʙʨʦʙʣʝʥʠʭ ʋɿ 

(ʦʟʚʫʯʝʥʠʭ) ʦʣʽʛʦʤʝʨʽʚ, ʘ ʪʘʢʦʞ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ: ʩʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ, 

ʱʽʣʴʥʽʩʪʴ, ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ. 



 

 56 

 

ɯʟʦʪʝʨʤʠ ʩʦʨʙʮʽʾ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʥʦ-

ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʙʝʥʪʽʚ, ʘ ʟ ʽʥʰʦʾ ï ʧʨʦ ʩʪʘʥ ʩʦʨʙʘʪʫ ʫ ʤʘʪʨʠʮʽ 

ʧʦʣʽʤʝʨʫ ʽ ʤʝʭʘʥʽʟʤ ʾʭ ʚʟʘʻʤʦʜʽʾ. ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʢʣʘʜʝʥʘ ʚ 

ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʥʽ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʧʦʣʽʤʝʨʫ ʊʩ ï ʡʦʛʦ ʚʘʞʣʠʚʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʛʨʘʥʠʮʽ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʇʂʄ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ.  

ʉʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ Sʇ ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ ɽʇ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʘʨʠ 

ʚʦʜʠ, ʱʦ ʩʦʨʙʫʚʘʣʘʩʴ ʧʦʣʽʤʝʨʦʤ. ʂʽʥʝʪʠʢʘ ʧʦʛʣʠʥʘʥʥʷ ʧʘʨʠ ʚʦʜʠ ʚʠʟʥʘʯʘʣʘʩʴ 

ʧʦ ʟʤʽʥʽ ʤʘʩʠ ʧʦʣʽʤʝʨʫ, ʱʦ ʧʽʜʚʽʰʫʚʘʚʩʷ ʫ ʚʘʢʫʫʤʽ ʥʘ ʧʨʫʞʠʥʥʠʭ ʚʘʛʘʭ  

ʢʦʥʩʪʨʫʢʮʽʾ ʄʘʢ-ɹʝʥʘ. ʏʫʪʣʠʚʽʩʪʴ ʚʘʛ ʩʢʣʘʜʘʣʘ 0,15 ʤʛ/ʤʤ. ɿʘ ʧʦʜʦʚʞʝʥʥʷʤ 

ʟʨʘʟʢʽʚ  ʩʣʽʜʢʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʝʪʦʤʝʪʨʫ ʂʄ-6. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ.  

ʊʝʨʤʦʤʝʭʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʊʩ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʱʦ ʧʨʘʮʶʚʘʣʘ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʨʘʟʦʢ (ʟʫʩʠʣʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ          

0,83 ʄʇʘ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ 0,03 ʛʨʘʜ/ʩ). 

ɿʨʘʟʢʠ ʛʦʪʫʚʘʣʠʩʴ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʝʪʦʢ ʜʽʘʤʝʪʨʦʤ 7Ŀ10-3 ʤ ʽ ʚʠʩʦʪʦʶ 10-3 ʤ. 

ʊʝʨʤʦʤʝʭʘʥʽʯʥʘ ʢʨʠʚʘ ʟʘʧʠʩʫʚʘʣʘʩʴ ʥʘ ʜʚʦʢʦʦʨʜʠʥʘʪʥʦʤʫ ʩʘʤʦʧʠʰʫʯʦʤʫ 

ʧʨʠʩʪʨʦʾ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʜʝʬʦʨʤʘʮʽʷ ï ʪʝʤʧʝʨʘʪʫʨʘè.  

ʊʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʊʩ ʚʠʟʥʘʯʘʣʠ ʟ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʢʨʠʚʦʾ 

ʦʟʚʫʯʝʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ ʧʦʣʽʤʝʨʫ ʧʨʠ ʡʦʛʦ ʥʘʛʨʽʚʽ  ʪʘ ʧʝʨʝʭʦʜʽ ʟʽ ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʜʦ 

ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ. 

ɺʠʟʥʘʯʝʥʥʷ  ʛʫʩʪʠʥʠ ʟʚ'ʷʟʫʶʯʦʛʦ (ɻʆʉʊ 18329-73).  

ɻʫʩʪʠʥʫ ɽʆ (ʘʙʦ ʟʚ'ʷʟʫʶʯʦʛʦ) ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 

ʟʚʘʞʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ. ɻʫʩʪʠʥʫ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

20 ʦʉ ɟ20 ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

a

ʧ

o

V

mm
1

20
rr +

-
= , [ʛ/ʤ3]  

 

ʜʝ m1  ï ʫʷʚʥʘ ʤʘʩʘ ʧʽʢʥʦʤʝʪʨʫ, ʱʦ ʥʘʧʦʚʥʝʥʠʡ ʟʚ'ʷʟʫʶʯʠʤ, ʛ; 

mo  ï ʫʷʚʥʘ ʤʘʩʘ ʧʫʩʪʦʛʦ ʧʽʢʥʦʤʝʪʨʫ, ʛ; 

Vʧ  ï ʦʙ'ʻʤ ʧʽʢʥʦʤʝʪʨʫ, ʩʤ
3; 

ɟʘ ï ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ, ʱʦ ʜʦʨʽʚʥʶʻ 0,0012 ʛ/ʩʤ
3. 

ʆʙ'ʻʤ ʧʽʢʥʦʤʝʪʨʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

aʚ

o2
mm

V
rr-

-
= , [ʩʤ3]  

 

ʜʝ m2  ï ʫʷʚʥʘ ʤʘʩʘ ʧʽʢʥʦʤʝʪʨʫ, ʱʦ ʥʘʧʦʚʥʝʥʠʡ ʚʦʜʦʶ, ʛ; 

ɟʚ ï ʛʫʩʪʠʥʘ ʚʦʜʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 Ñ 0,1 ʦʉ, ʢʛ/ʤ3. 
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ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ ʝʧʦʢʩʠʜʥʠʭ ʦʣʽʛʦʤʝʨʽʚ. 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ (ʤ̔ʨʘ ʧʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ) ï ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʪʠʯʥʦ 

ʧʨʦʟʦʨʠʭ ʦʙ'ʻʢʪʽʚ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ɽʇ. ʂʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʝʩʷʪʠʯʥʠʡ ʣʦʛʘʨʠʬʤ ʚʝʣʠʯʠʥʠ, ʦʙʝʨʥʝʥʦʾ ʜʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ.  

ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ Dʦ ʦʧʪʠʯʥʦ ʧʨʦʟʦʨʦʛʦ ɽʆ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʩʚʽʪʣʦʨʦʟʩʽʶʚʘʥʥʷ. ʇʽʩʣʷ ʚʘʢʫʫʤʫʚʘʥʥʷ ʦʣʽʛʦʤʝʨʘ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ 

ʜʦ 20 ʦʉ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-26 ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ  ɚʦ = 540 ʥʤ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ. 

 

2.2.5. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʝʧʦʢʩʠʜʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ  

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʜʦʟʦʚʘʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʦʯʝʥʠʭ ʽ ʚʠʩʫʰʝʥʠʭ (ʷʢ ʧʦʧʝʨʝʜʥʴʦ, 

ʪʘʢ ʽ ʦʩʪʘʪʦʯʥʦ) ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʬʦʨ-

ʤʦʚʘʥʠʭ ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʇɽ-ʪʨʫʙ,  ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʷʢ ʩʪʘʥʜʘʨʪʥʽ, ʪʘʢ 

ʽ ʥʝʩʪʘʥʜʘʨʪʥʽ  ʤʝʪʦʜʠʢʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʤʽʥʽ 

ʦʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʭʦʛʦ ʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʚʠʧʘʜʢʫ ð 

ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʘ) ʧʨʠ ʟʘʥʫʨʝʥʥʽ   ʡʦʛʦ ʚ ʧʦʣʽʤʝʨʥʝ ʟʚ'ʷʟʫʶʯʝ [11].  

ɿʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ  ʧʦʢʘʟʘʣʦ, ʱʦ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʪʦʥʢʦʛʦ ʧʨʦʟʦʨʦʛʦ ʧʦʨʠʩʪʦʛʦ ʦʙ'ʻʢʪʘ 

(ʩʢʣʦʪʢʘʥʠʥʠ) ʫ ʧʨʦʮʝʩʽ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʢʽʥʝʪʠʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʡ ʧʨʦʮʝʩ. 

 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ  
 

ɺʠʢʨʽʡʢʫ ʟʨʘʟʢʽʚ ʪʢʘʥʦʛʦ ɺʅ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʯʦʪʠʨʠʩʪʦʨʦʥʥʴʦʛʦ ʥʘʪʷʛʥʝʥʥʷ 

ʪʢʘʥʠʥʠ  ʚ ʢʦʤʧʣʝʢʪʽ ʟ ʜʝʨʝʚ'ʷʥʠʤʠ ʬʽʛʫʨʥʠʤʠ ʰʘʙʣʦʥʘʤʠ ʜʣʷ ʨʦʟʢʨʦʶ ɺʅ ʥʘ 

ʧʨʷʤʦʢʫʪʥʽ ʟʨʘʟʢʠ, ʩʪʨʫʙʮʠʥʘʤʠ, ʨʽʟʴʙʷʨʝʤ ʪʢʘʥʠʥʠ ʡ ʟʘʪʠʩʢʘʤʠ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʦʙʨʦʙʣʝʥʠʭ ʢʽʥʮʽʚ ʟʨʘʟʢʽʚ (ʨʠʩ. 2.6).  

ɺʠʛʦʪʦʚʣʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʨʽʚʥʶʚʘʪʠ ʧʦ ʦʩʥʦʚʽ ʡ ʚʫʪʢʫ 

ʜʽʣʴʥʠʮʽ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʨʽʟʘʶʪʴʩʷ, ʟ ʨʦʟʤʽʨʘʤʠ (280 ʭ 280) ʤʤ. ʊʢʘʥʠʥʘ 

ʬʽʢʩʫʚʘʣʘʩʷ ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʪʠʩʢʥʠʭ ʧʣʘʥʦʢ 1 ʽ ʜʝʨʝʚ'ʷʥʠʭ 

ʧʨʦʢʣʘʜʦʢ 2, ʩʧʦʣʫʯʝʥʠʭ ʨʘʟʦʤ ʫ ʧʘʢʝʪʠ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʪʢʘʥʠʥʘ 

3, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ.  

ʅʘʪʷʛʥʝʥʥʷ ʪʢʘʥʠʥʠ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʷʛʠ 4. ʅʝʩʫʯʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʘʩʪʠʥʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʞʦʨʩʪʢʦ ʩʧʦʣʫʯʝʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 5, ʚʝʨʪʠʢʘʣʴʥʠʭ 6 ʧʣʘʥʦʢ ʪʘ ʩʪʽʡʦʢ 7. ʊʷʛʠ 4 ʯʝʨʝʟ ʧʝʪʣʽ 8 ʽ ʧʘʣʴʮʽ 

9 ʩʧʦʣʫʯʝʥʽ ʟ ʧʨʠʪʠʩʢʥʠʤʠ ʧʣʘʥʢʘʤʠ 1.  
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ʈʠʩ. 2.6.   ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʦʟʢʨʦʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ: 

1  ï ʧʨʠʪʠʩʢʥʽ ʧʣʘʥʢʠ; 2 ï ʜʝʨʝʚ'ʷʥʽ ʧʨʦʢʣʘʜʢʠ; 3 ï ʪʢʘʥʠʥʘ; 4 ï ʪʷʛʠ;  

5 ï ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʣʘʥʢʠ; 6 ï ʚʝʨʪʠʢʘʣʴʥʽ  ʧʣʘʥʢʠ; 7 ï ʩʪʽʡʢʠ; 8 ï ʧʝʪʣʽ;  

9 ï ʧʘʣʴʮʽ; 10 ï ʧʨʫʞʠʥʘ 

 

 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʟʦʚʘʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʩʣʫʞʘʪʴ ʧʨʫʞʠʥʠ 10, ʷʢʽ 

ʥʘʜʽʪʠ ʥʘ ʪʷʛʫ 4. ʅʘʪʷʛ  ʪʢʘʥʠʥʠ  3 ʧʦ ʦʩʥʦʚʽ  ʽ ʚʫʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʯʝʨʛʦʚʠʤ 

ʩʪʠʩʥʝʥʥʷʤ ʧʨʫʞʠʥ 10.  

ʈʦʟʤʽʨʠ ʟʨʘʟʢʽʚ ʪʢʘʥʠʥʠ ʰʠʨʠʥʦʶ 40 ʤʤ, ʱʦ ʚʠʨʽʟʘʶʪʴʩʷ, ʣʽʤʽʪʫʚʘʣʠʩʷ 

ʢʦʥʪʫʨʘʤʠ ʧʘʨʠ ʰʘʙʣʦʥʽʚ, ʷʢʽ ʩʠʤʝʪʨʠʯʥʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʥʘ 

ʨʦʟʧʨʷʤʣʝʥʫ ʜʽʣʴʥʠʮʶ ʪʢʘʥʠʥʠ, ʽ ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʣʘʥʦʢ 1 

ʩʪʨʫʙʮʠʥʘʤʠ (ʥʘ ʨʠʩ. 2.6 ʥʝ ʧʦʢʘʟʘʥʽ).  

ʐʫʢʘʥʽ ʟʨʘʟʢʠ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚʠʨʽʟʘʣʠʩʷ ʟ ʪʢʘʥʠʥʠ ʣʝʟʦʤ ʨʽʟʴʙʷʨʘ 

ʧʦ ʢʦʥʪʫʨʘʭ ʰʘʙʣʦʥʽʚ ʽ  ʧʨʦʢʣʝʶʚʘʣʠʩʴ ʟ ʜʚʦʭ ʢʦʨʦʪʢʠʭ ʩʪʦʨʽʥ ʧʘʧʝʨʦʚʦʶ 

ʥʘʢʣʘʜʢʦʶ ʚ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʽʟ ʟʘʪʠʩʢʘʤʠ ʥʠʞʯʝ ʦʧʠʩʘʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʠʩʪʨʦʶ.  

7 5 4 8 3 10 2 1 9 6 
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ʈʦʟʨʦʙʣʝʥʝ   ʧʨʠʩʪʦʩʫʚʘʥʥʷ    ʜʦʟʚʦʣʷʻ    ʦʜʝʨʞʫʚʘʪʠ  ʟʘ   ʦʜʠʥ   ʨʦʟʢʨʽʡ 

5-7 ʟʨʘʟʢʽʚ ʩʤʫʞʦʢ ʪʢʘʥʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʬʽʢʩʦʚʘʥʠʡ ʧʝʨʝʢʽʩ ʚʽʜʥʦʩʥʦ ʦʩʥʦʚʠ ʧʨʠ 

ʥʘʪʷʛʥʝʥʥʽ ʪʢʘʥʠʥʠ, ʷʢʠʡ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ  ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʪʷʞʥʠʭ ʚʘʣʢʽʚ ʽ 

ʧʨʦʚʠʩʘʥʥʷ ʪʢʘʥʠʥʠ. 

 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ  ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

 ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 2.7 (ʘ ï ʚ), ʜʝ: 

ʥʘ ʨʠʩ. 2.7, ʘ ʟʦʙʨʘʞʝʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ, ʚʠʛʣʷʜ ʟʙʦʢʫ;  

ʥʘ ʨʠʩ. 2.7, ʙ ï ʪʝ ʞ, ʚʠʛʣʷʜ ʟʚʝʨʭʫ;  

ʥʘ ʨʠʩ. 2.7, ʚ ï ʧʝʨʝʪʠʥ ɸïɸ ʜʘʪʯʠʢʘ ʥʘʪʷʛʥʝʥʥʷ ʥʘ ʨʠʩ. 2.7, ʙ. 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʣʦʩʢʠʭ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ 1 ʽ 2 ʫ ʚʠʛʣʷʜʽ ʪʨʘʚʝʨʩ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʤʽʞ ʥʠʤʠ 

ʟʨʘʟʢʘ ʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 3.  

ʇʨʠʯʦʤʫ ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ 2 ʩʧʦʣʫʯʝʥʠʡ ʪʷʛʦʶ 4 ʟ ʧʨʫʞʠʥʥʠʤ ʜʘʪʯʠʢʦʤ 

ʥʘʪʷʛʥʝʥʥʷ ʟʽ ʰʢʘʣʦʶ 5 ʽ ʩʪʨʽʣʢʦʶ 6 ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ.  

ʏʝʨʝʟ ʧʣʦʩʢʽ ʝʣʝʤʝʥʪʠ 1 ʽ 2 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʠʭ ʧʨʦʭʦʜʷʪʴ ʜʚʽ 

ʧʘʨʘʣʝʣʴʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʽʟʴʙʦʚʽ ʥʘʧʨʘʚʣʷʶʯʽ 7 ʽ 8, ʧʣʘʚʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 

ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ ʩʪʠʩʥʝʥʥʷ 9, ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʙʦʢʫ 

ʩʫʩʽʜʥʴʦʾ ʜʦ ʜʘʪʯʠʢʘ ʥʘʪʷʛʥʝʥʥʷ ʩʪʽʡʢʠ 10.  

ʅʘʧʨʘʚʣʷʶʯʽ 7 ʽ 8 ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʩʪʽʡʢʠ 10 ʽ ʥʝʩʫʪʴ ʜʚʽ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ 

ʥʘ ʥʠʭ ʦʧʦʨʠ 11 ʽ 12 ʫ ʚʠʛʣʷʜʽ ʪʨʘʚʝʨʩ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʤʽʱʝʥʠʡ ʘʢʩʽʘʣʴʥʦ ʟ 

ʪʷʛʦʶ 4 ʜʘʪʯʠʢ ʥʘʪʷʛʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʚʠʥʪʘ 13, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʥʝʨʫʭʦʤʽ 

ʦʧʦʨʠ 11 ʽ 12. ʅʘ ʛʚʠʥʪʽ 13 ʨʦʟʤʽʱʝʥʘ ʧʨʫʞʠʥʘ ʩʪʠʩʥʝʥʥʷ 14, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 

ʦʧʦʨʦʶ 11, ʨʦʟʪʘʰʦʚʘʥʦʶ ʟ ʙʦʢʫ ʨʫʭʦʤʦʛʦ ʟʘʪʠʩʢʫ-ʪʨʘʚʝʨʩʠ 2, ʽ ʧʝʨʝʩʫʚʥʦʶ 

ʥʘʧʨʘʚʣʷʶʯʦʶ ʚʪʫʣʢʦʶ 15.  

ɺʪʫʣʢʘ 15 ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʟʜʦʚʞ ʛʚʠʥʪʘ 

13 ʽ ʩʧʦʣʫʯʝʥʘ ʯʝʨʝʟ ʧʽʜʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ 16 ʟ ʛʘʡʢʦʶ 17, ʨʦʟʤʽʱʝʥʦʶ ʟ ʙʦʢʫ 

ʜʨʫʛʦʾ ʩʫʩʽʜʥʴʦʾ ʜʦ ʩʪʽʡʢʠ 10 ʦʧʦʨʠ 12.  
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ʈʠʩ. 2.7, ʘʨʢʫʰ 2.  ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ 
ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ: ʘ ï ʚʠʛʣʷʜ ʟʙʦʢʫ; ʙ ï ʚʠʛʣʷʜ ʟʚʝʨʭʫ; 

ʚ ï ʧʝʨʝʪʠʥ ɸˈɸ ʜʘʪʯʠʢʘ ʥʘʪʷʛʥʝʥʥʷ ʥʘ ʨʠʩ. ʙ; 
1, 2 ï ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ; 3 ï ʟʨʘʟʦʢ ʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 4 ï ʪʷʛʘ; 

5 ï   ʜʘʪʯʠʢ ʥʘʪʷʛʥʝʥʥʷ ʟʽ ʰʢʘʣʦʶ ʽ ʩʪʨʽʣʢʦʶ 6; 7, 8 ï ʥʘʧʨʘʚʣʷʶʯʽ; 
9, 14 ï ʧʨʫʞʠʥʠ ʩʪʠʩʥʝʥʥʷ; 10 ï ʩʪʽʡʢʠ; 11, 12 ï ʦʧʦʨʠ; 13 ï ʛʚʠʥʪ; 
15  ï ʥʘʧʨʘʚʣʷʶʯʘ ʚʪʫʣʢʘ; 16 ï ʧʽʜʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ; 17 ï ʛʘʡʢʘ; 

18 ï ʰʧʦʥʢʘ; 19ï21, 41 ï ʛʚʠʥʪʠ; 22, 23 ï ʛʘʡʢʠ; 24 ï ʩʪʘʥʠʥʘ; 
25 ï ʤʽʩʪʢʽʩʪʴ ʟʽ ʟʚ'ʷʟʫʶʯʠʤ; 26 ï ʮʠʣʽʥʜʨʠʯʥʠʡ ʦʪʚʽʨ;  

27 ï ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ; 28   ï ʧʫʯʦʢ  ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 
29 ï ʪʝʧʣʦʽʟʦʣʶʶʯʘ ʧʨʦʢʣʘʜʢʘ; 30 ï ʧʨʠʡʤʘʯ ʩʚʽʪʣʘ; 

31, 32 ï ʬʦʪʦʝʣʝʢʪʨʠʯʥ ̔ʧʨʠʡʤʘʯʽ; 
33 ï ʨʝʻʩʪʨʘʪʦʨ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ  ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ; 

34 ï ʟʘʩ̔ʙ  ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 35 ï ʰʪʫʮʝʨ; 
36 ï ʢʘʥʘʣ  ʜʣʷ ʧʦʜʘʯʽ ʟʚ'ʷʟʫʶʯʦʛʦ 37; 38  ï ʜʦʟʘʪʦʨ  ʟʚ'ʷʟʫʶʯʦʛʦ; 

39 ï ʚʧʦʨʩʢʫʶʯʠʡ  ʝʣʝʤʝʥʪ; 40 ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʨʦʨʽʟ; 
42 ï ʛʦʣʦʚʢʘ ʛʚʠʥʪʘ 41 

 

 

ʅʘ ʧʦʚʝʨʭʥʽ ʛʚʠʥʪʘ 13 ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʥʘʧʨʘʚʣʷʶʯʦʾ ʚʪʫʣʢʠ 15 

ʚʠʢʦʥʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʜʦʚʞʥʽ ʰʧʦʥʢʦʚʽ ʧʘʟʠ (ʥʘ ʨʠʩ.2.7, ʚ ʥʝ ʧʦʢʘʟʘʥʽ) ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚ ʥʠʭ ʰʧʦʥʢʠ 18.  

ʐʢʘʣʘ 5 ʜʘʪʯʠʢʘ ʥʘʪʷʛʥʝʥʥʷ ʨʦʟʤʽʱʝʥʘ ʤʽʞ ʦʧʦʨʘʤʠ 11 ʽ 12 ʽ ʢʨʽʧʠʪʴʩʷ 

(ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʬʽʢʩʦʚʘʥʘ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʟ ʦʧʦʨ 11 ʘʙʦ 12) ʜʦ ʥʠʭ ʛʚʠʥʪʘʤʠ 19 ʽ 

20, ʘ ʩʪʨʽʣʢʘ 6 ʢʨʽʧʠʪʴʩʷ ʥʘ ʥʘʧʨʘʚʣʷʶʯʽʡ ʚʪʫʣʮʽ 15 ʛʚʠʥʪʦʤ 21. ʅʝʨʫʭʦʤʠʡ 

ʧʣʦʩʢʠʡ ʟʘʪʠʩʢ 1 ʬʽʢʩʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʘʧʨʘʚʣʷʶʯʠʭ 7 ʽ 8 ʛʘʡʢʘʤʠ 22, ʘ 

ʨʫʭʦʤʠʡ ʟʘʪʠʩʢ 2 ï ʛʘʡʢʘʤʠ 23. ʉʪʽʡʢʠ 10 ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʩʪʘʥʠʥʽ 24, ʥʘ ʷʢʽʡ 

ʨʦʟʤʽʱʝʥʘ ʤʽʩʪʢʽʩʪʴ ʟʽ ʟʚ'ʷʟʫʶʯʠʤ 25, ʱʦ ʦʙʽʛʨʽʚʘʻʪʴʩʷ.  

ʄʽʩʪʢʽʩʪʴ 25 ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʜʶʨʘʣʝʚʦʛʦ ʦʩʝʨʝʜʢʫ ʟ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʮʠʣʽʥʜʨʠʯʥʠʤ ʦʪʚʦʨʦʤ 26 ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ 

ʚʽʜ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘʜ ʟʨʘʟʢʦʤ 3 ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ 27 (ʷʢ ʤʦʜʫʣʴʦʚʘʥʦʛʦ, ʪʘʢ ʽ 

ʜʝʤʦʜʫʣʴʦʚʘʥʦʛʦ) ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʚʽʜ 400 ʥʤ ʜʦ 700 ʥʤ, ʽ ʪʘʢʦʞ ʩʣʫʛʫʻ ʜʣʷ 
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ 

ʧʨʦʩʦʯʝʥʦʛʦ ʟʨʘʟʢʘ. 

ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ 26  ʚʠʢʨʘʰʝʥʘ ʚ ʯʦʨʥʠʡ ʢʦʣʽʨ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʬʝʢʪʫ ʨʝʬʣʝʢʩʫ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɼʞʝʨʝʣʦ ʩʚʽʪʣʘ 27 ʚʠʢʦʥʘʥʦ ʟ ʤʦʞʣʠʚʽʩʪʶ ʛʝʥʝʨʘʮʽʾ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʧʫʯʢʘ  

28 ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ʟʤʽʥʥʦʛʦ ʜʽʘʤʝʪʨʫ (ʥʘ ʨʠʩ. 2.7, ʘ ʛʨʘʥʠʯʥʽ 

ʫʪʚʦʨʶʶʯʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʧʨʦʤʝʥʷ ʧʦʢʘʟʘʥʽ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ). 

 ʄʽʞ ʤʽʩʪʢʽʩʪʶ 25, ʱʦ ʦʙʽʛʨʽʚʘʻʪʴʩʷ, ʽ ʩʪʘʥʠʥʦʶ 24 ʨʦʟʪʘʰʦʚʘʥʘ ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʥʘʛʨʽʚʫ ʩʪʘʥʠʥʠ ʪʝʧʣʦʽʟʦʣʶʶʯʘ ʧʨʦʢʣʘʜʢʘ 29. ɼʞʝʨʝʣʦ ʩʚʽʪʣʘ 27 

ʪʘʢʦʞ ʚʠʢʦʥʘʥʦ ʟ ʤʦʞʣʠʚʽʩʪʶ  ʧʝʨʝʤʽʱʝʥʥʷ (ʷʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʢʫʪʦʚʦʛʦ) 

ʚʽʜʥʦʩʥʦ  ʧʨʠʡʤʘʯʘ ʩʚʽʪʣʘ 30.  

ʉʚʽʪʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʡʰʣʦ ʯʝʨʝʟ ʟʨʘʟʦʢ 3, ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʧʨʠʡʤʘʯʝʤ 30, ʷʢʠʡ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʡʤʘʯʽʚ  ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʩʚʽʪʣʘ 31, ʱʦ ʧʨʦʡʰʣʦ, ʪʘʢ  ʽ ʚʽʜʦʙʨʘʞʝʥʦʛʦ 32 ʩʚʽʪʣʘ (ʥʘ ʨʠʩ. 

2.7, ʙ  ʾ ʭ ʜʚʽ ʰʪ.).   

ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʯ ʩʚʽʪʣʘ 30 ʧʦʩʣʽʜʦʚʥʦ ʩʧʦʣʫʯʝʥʠʡ ʽʟ ʟʘʩʦʙʦʤ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʧʨʘʚʣʝʥʦʛʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ 33, ʫ ʷʢʦʩʪʽ 

ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʘʤʦʧʠʩʝʮʴ ʪʠʧʫ ʂʉʇ-4 (ɻʆʉʊ 7164ï66). 

ɿʘʩʽʙ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʧʨʘʚʣʝʥʦʛʦ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ 33  ʧʦʩʣʽʜʦʚʥʦ ʩʧʦʣʫʯʝʥʠʡ ʽʟ ʟʘʩʦʙʦʤ 34 ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʧʨʘʚʣʝʥʦʛʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ, 

ʩʚʽʪʣʦʚʽʜʙʠʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʠ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʽ ɽɿ 37, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ.     

ʋ ʤʽʩʪʢʦʩʪʽ 25 (ʫ ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʾʾ ʧʦʣʦʚʠʥʘʭ) ʻ ʰʪʫʮʝʨʘ 35 ʜʣʷ ʧʦʜʘʯʽ ʽ 

ʟʣʠʚʫ ʪʝʧʣʦʥʦʩʽʷ. ɺʽʩʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ ʤʽʩʪʢʦʩʪʽ 25, ʱʦ 

ʦʙʽʛʨʽʚʘʻʪʴʩʷ,  ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʢʘʥʘʣʫ 36 ʜʣʷ ʧʦʜʘʯʽ ʟʚ'ʷʟʫʶʯʦʛʦ, 

ʫ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ ʚʟʜʦʚʞ ʢʘʥʘʣʫ 36 ʤʽʩʪʢʽʩʪʴ ʟʽ 

ʟʚ'ʷʟʫʶʯʠʤ 37. ʇʦʟʜʦʚʞʥʷ ʚʽʩʴ ʢʘʥʘʣʫ 36 ʜʣʷ ʧʦʜʘʯʽ ʟʚ'ʷʟʫʶʯʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ  

ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʜʦ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ 3 ʟ ʤʝʪʦʶ ʣʦʢʘʣʽʟʘʮʽʾ ʤʽʩʮʷ ʥʘʥʝʩʝʥʥʷ 

ʟʚ'ʷʟʫʶʯʦʛʦ 37 ʥʘ ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʘ 3, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ, ʫ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ. 

ʄʽʩʪʢʽʩʪʴ ʟʽ ʟʚ'ʷʟʫʶʯʠʤ ʚʠʢʦʥʘʥʘ  ʫ ʚʠʛʣʷʜʽ ʜʦʟʘʪʦʨʘ 38 ʟʚ'ʷʟʫʶʯʦʛʦ 37, 

ʥʘ ʢʽʥʮʽ ʷʢʦʛʦ ʟ ʙʦʢʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ 26  ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʚʧʦʨʩʢʫʶʯʠʡ  ʝʣʝʤʝʥʪ 39.  

ʇʨʠ ʮʴʦʤʫ ʷʢ ʜʦʟʘʪʦʨ ʟʚ'ʷʟʫʶʯʦʛʦ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʣʽʙʨʦʚʘʥʠʡ ʰʧʨʠʮ, 

ʘ ʷʢ ʚʧʦʨʩʢʫʶʯʠʡ ʝʣʝʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʤʽʥʥʽ ʛʦʣʢʠ ʟʽ ʟʤʽʥʥʠʤ ʚʥʫʪʨʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʥʘʪʠʩʢʫ (ʤʘʩʠ) ʦʜʥʦʨʘʟʦʚʦʾ ʜʦʟʠ 

ʟʚ'ʷʟʫʶʯʦʛʦ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ. 

ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ ʤʽʩʪʢʦʩʪʽ 25  ʨʦʟʨʦʙʣʝʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʚʠʢʦʥʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʨʦʨʽʟ 40 ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʟʨʘʟʢʘ ɺʅ 3, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ.  ɿʨʘʟʦʢ 3 ʬʽʢʩʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʣʦʩʢʠʭ ʝʣʝʤʝʥʪʽʚ 1 ʽ 2 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʪʠʩʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫʩʝʨʝʜʠʥʽ ʧʣʦʩʢʠʭ ʝʣʝʤʝʥʪʽʚ (ʥʘ ʨʠʩ. 2.7, ʘ  

ʽ ʨʠʩ. 2.7, ʙ ʥʝ ʧʦʢʘʟʘʥʽ).  

ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʟʨʘʟʢʘ 3 ʧʨʠ ʬʽʢʩʦʚʘʥʦʤʫ ʥʘʪʷʛʥʝʥʥʽ ʩʣʫʞʠʪʴ ʛʚʠʥʪ 41 ʟ 

ʛʦʣʦʚʢʦʶ 42. ʗʢ ʜʞʝʨʝʣʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 27 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʘʤʧʫ 

ʛʘʣʦʛʝʥʥʫ ʂɻʄ9-70, ʚ ʷʢʦʩʪʽ ʬʦʪʦʜʽʦʜʽʚ 31 ʽ 32 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʦʪʦʜʽʦʜʠ 

ʌɼʂ-142-01 ʽ ʌɼʂ-9ɽ-111ɽ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
 

 ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʦʩʽʙ,  ʱʦ ʧʦʣʷʛʘʻ ʚ ʜʝʬʦʨʤʫʚʘʥʥʽ  

ʟʨʘʟʢʘ ʤʘʪʝʨʽʘʣʫ, ʧʦʜʘʯʽ ʥʘ ʥʴʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ ʡ ʨʝʻʩʪʨʘʮʽʾ ʤʽʨʠ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʟʨʘʟʢʘ ʚ ʯʘʩʽ (ʜʠʚ. ʨʠʩ. 2.7). ʇʨʠ ʮʴʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʨʘʟʢʘ ʟʜʽʡʩʥʶʶʪʴ 

ʰʣʷʭʦʤ ʡʦʛʦ ʨʦʟʪʷʛʥʝʥʥʷ, ʟʚ'ʷʟʫʶʯʝ ʧʦʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʘ ʟʚʝʨʭʫ, ʘ ʤʽʨʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʮʽʥʶʶʪʴ ʧʦ ʟʥʘʯʝʥʥʶ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʪʢʘʥʦʛʦ ʟʨʘʟʢʘ,  ʱʦ 

ʧʨʦʩʦʯʫʻʪʴʩʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʧʨʘʚʣʝʥʦʛʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ kt ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ ʌʧʨ ï ʩʠʛʥʘʣ ʥʘ ʚʠʭʦʜʽ ʧʨʠʡʤʘʯʘ (30) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʡʰʣʦ; 

  ʌʧʦʜ ï ʩʠʛʥʘʣ ʥʘ ʚʠʭʦʜʽ ʧʨʠʡʤʘʯʘ (ʜʞʝʨʝʣʘ 27) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ. 

ɺʝʣʠʯʠʥʘ ʩʪʫʧʝʥʶ ʧʨʦʩʦʯʫʚʘʥʥʷ  ɺʧʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ ȹU ʻ ʨʽʟʥʠʮʷ ʥʘʧʨʫʛ, ʷʢʽ ʧʨʦʧʦʨʮʽʡʥʽ ʪʦʢʘʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 

ʬʦʪʦʝʣʝʤʝʥʪʽʚ 31 ʽ 32, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʽʥʰʦʤʫ ʙʦʮʽ ʚʽʜ ʜʞʝʨʝʣʘ ʩʚʽʪʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʝ ʚʦʥʠ ʬʽʢʩʫʚʘʣʠ.   

ʇʨʠ ʮʴʦʤʫ ȹU = ȹUmax,  ʢʦʣʠ ʩʢʣʷʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʱʝ ʥʝ ʪʦʨʢʘʻʪʴʩʷ 

ʧʦʚʝʨʭʥʽ ʟʚ'ʷʟʫʶʯʦʛʦ, ʘ ɺʧʨ = 0%. ɺ ʽʥʰʦʤʫ ʢʨʘʡʥʴʦʤʫ ʚʠʧʘʜʢʫ ɺʧʨ = 100%, 

ʷʢʱʦ ʧʦʚʥʽʩʪʶ ʧʨʦʩʦʯʝʥʽ ʽ ʟʤʦʯʝʥʽ ʩʢʣʦʚʦʣʦʢʥʘ ʥʝ ʚʠʟʠʚʘʶʪʴ ʟʤʝʥʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ. ɸʣʝ ʚʥʘʩʣʽʜʦʢ ʽʩʥʫʶʯʦʾ ʥʝʚʝʣʠʢʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ 

ʟʘʣʦʤʣʝʥʥʷ ʦʣʽʛʦʤʝʨʠ ʽ ʩʢʣʘ ʮʝ ʪʝʦʨʝʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ.  

 

ʇʦʙʫʜʦʚʘ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  
 

ʂʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʦʣʽʤʝʨʥʠʤʠ 

ʟʚ'ʷʟʫʶʯʠʤʠ ʙʫʜʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʫʩʝʨʝʜʥʝʥʥʷ ʧ'ʷʪʠ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʬʽʢʩʦʚʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʧʨʦʮʝʩʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ, ʱʦ ʚʘʨʽʶʚʘʚʩʷ.  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʦʪʨʠʤʘʥʠʭ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʚʠʤʽʨʽʚ ʤʘʣʘ ʥʘʜʽʡʥʽʩʪʴ ʚ ʤʝʞʘʭ  ʈ = 95%. 
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2.2.6. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ 
ʧʨʝʧʨʝʛʽʚ ʥʘ ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʘ 
ʝʧʦʢʩʠʜʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ɽɿ ʫ ʧʨʦʩʦʯʝʥʦʤʫ ʥʘʧʦʚʥʶʚʘʯʽ.  

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ɽɿ ʚ ʥʘʧʦʚʥʶʚʘʯʽ  ʟʜʽʡʩʥʶʚʘʣʠ  ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʥʘʥʝʩʝʥʥʷ ɽɿ ʚ ʧʨʦʩʦʯʝʥʦʤʫ ʪʢʘʥʦʤʫ ʥʘʧʦʚʥʶʚʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʚʘʛʦʚʦʛʦ 

ʤʝʪʦʜʘ ʧʦ ʨʽʟʥʠʮʽ ʤʘʩ ʧʨʦʩʦʯʝʥʦʾ ʟʚ'ʷʟʫʶʯʠʤ ʽ ʥʝʧʨʦʩʦʯʝʥʦʾ (ʚʠʭʽʜʥʦʾ) 

ʩʢʣʦʪʢʘʥʠʥʠ, ʚʽʜʥʝʩʝʥʦʾ ʜʦ ʤʘʩʠ ʟʨʘʟʢʘ ʧʨʦʩʦʯʝʥʦʾ ʩʢʣʦʪʢʘʥʠʥʠ.  

ʐʫʢʘʥʫ ʚʝʣʠʯʠʥʫ ʉ, %, ʚʠʟʥʘʯʘʣʠ  ʧʦ ʦʜʥʽʡ ʽʟ ʥʠʱʝʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣ: 
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ʜʝ ɸ1 ï ʤʘʩʘ ʥʝʧʨʦʩʦʯʝʥʦʛʦ ʟʨʘʟʢʘ ʥʘʧʦʚʥʶʚʘʯʘ, ʛ; 

ɸ2  ï ʤʘʩʘ ʧʨʦʩʦʯʝʥʦʛʦ ʟʨʘʟʢʘ ʥʘʧʦʚʥʶʚʘʯʘ,  ʛ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʧʝʨʰʽʡ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣ. 

 

 

2.2.7. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥ ɹʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ  

 

ʗʢʽʩʪʴ ʘʢʪʠʚʘʮʽʾ (ʤʦʜʠʬʽʢʘʮʽʾ) ʧʦʚʝʨʭʥʽ ʇɽʊ ʦʮʽʥʶʚʘʣʦʩʷ ʧʦ ʤʽʮʥʦʩʪʽ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʙʘʥʜʘʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ (ʧʨʠ  ʟ'ʻʜʥʘʥʥʽ ʪʽʣʴʢʠ ʜʚʦʭ ʇɽʊ, ʙʝʟ 

ʚʩʪʘʚʢʠ)  ʧʨʠ ʡʦʛʦ ʨʦʟʨʠʚʽ.  

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʠʭ ʙʘʥʜʘʞʥʠʭ ʟ'ʻʜʥʘʥʴ ʫ ʟʘʭʚʘʪʘʭ ʨʦʟʨʠʚʥʦʾ 

ʤʘʰʠʥʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʟʘʧʦʙʽʛʘʣʠ ʚʠʩʣʠʟʘʥʥʶ 

ʢʽʥʮʽʚ ʇɽʊ ʽ ʜʦʟʚʦʣʷʣʠ ʚʠʪʨʠʤʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ 

ʨʫʡʥʘʮʽʾ ʢʽʥʮʽʚ ʇɽʊ ʫ ʤʽʩʮʽ ʾʭʥʴʦʛʦ ʢʨʽʧʣʝʥʥʷ [66].  

ʆʜʥʽ ʤʝʭʘʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʨʠʚ sP  ʥʝ ʜʘʶʪʴ ʧʦʚʥʦʛʦ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʙʘʥʜʘʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʪʦʤʫ ʱʦ ʟʘ ʾʭʥʴʦʶ 

ʜʦʧʦʤʦʛʦʶ ʥʝ ʤʦʞʥʘ  ʧʨʦʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʦʤʫ 

ʧʨʦʚʦʜʠʣʠ ʪʘʢʦʞ ʛʽʜʨʘʚʣʽʯʥʽ ʽʩʧʠʪʠ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʬʽʢʩʫʚʘʚʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʈɻ, ʱʦ ʚʠʪʨʠʤʫʚʘʣʦ 

ʤʫʬʪʦ-ʢʣʝʡʦʚʝ ʟôʻʜʥʘʥʥʷ ʙʝʟ ʚʪʨʘʪʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ (ʨʫʡʥʘʮʽʾ), ʘʙʦ ʪʠʩʢ, ʷʢʠʡ ʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʷʞʥʠʤ ʟʘ ʜʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ. ʇʨʠ ʮʴʦʤʫ ʟ ʚʠʤʦʛ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʥʝ ʧʽʜʥʽʤʘʣʠ ʚʠʱʝ ʟʘ ʈ
maxɻ = 3 ʄʇʘ. 

 

2.3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 
ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʘʣʠ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ x  ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ   x  ʟʘ ʬʦʨʤʫʣʦʶ: 
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ä
=

=
N

i

iâ
x

N
x

1

1
,  

 

ʜʝ Nʚ ï ʯʠʩʣʦ ʚʠʧʨʦʙʫʚʘʥʴ; 

xʽ  ï ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʨʠ -̔ʤʫ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ. 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ  )(xSs  ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ 

ʭ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʩʽʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

1
)( 1

2

-

-

=

ä
=

â

N

i

ii

N

Nxx

xSs . 
 

 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 
V

k  ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʧʦ ʬʦʨʤʫʣʽ: 

 

x

xS
k

V

)(
s= Ŀ 100,  [%]  

 

ʊʦʯʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ  e~  ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ: 

 

f

N

x

â

~

~=e , 
 

 

ʜʝ f
~

 ï ʢʨʠʪʝʨʽʡ ʪʦʯʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʚʠʤʽʨʽʚ Nʦ ʽ ʦʙʨʘʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʚʝʣʠʯʠʥ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʛʦ 

ʚʩʝʨʝʜʠʥʽ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ (x  ïe~ ,  x  + e~). 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ  ʚʠʙʦʨʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʦʾ ʽ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ, ʪʦ 

ʟʛʽʜʥʦ  [96ï97], ʧʨʠ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʽ ʣʦʢʘʣʴʥʦʾ ʦʙʣʘʩʪʽ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 

(ʪʦʙʪʦ ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʫʪʚʦʨʶʶʪʴ ʚʞʝ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ), ʜʦ ʮʴʦʛʦ ʚʞʝ ʧʨʠʙʣʠʟʥʦ ʚʠʚʯʝʥʦʾ, ʩʣʽʜ ʦʙʠʨʘʪʠ ʩʘʤʝ D-ʦʧʪʠʤʘʣʴʥʠʡ 

ʧʣʘʥ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʆʩʪʘʥʥʽʡ, ʷʢ ʧʨʘʚʠʣʦ, ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ, 

ʪʘʢ ʷʢ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʧʣʘʥ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʪʦʯʦʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʚʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢʠʡ ʚʠʙʽʨ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻ ʩʠʨʦʚʠʥʥʽ, ʯʘʩʦʚʽ ʡ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ                         

D-ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ. 

ʊʦʤʫ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʮʠʤ, ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʜʣʷ ʙʽʣʴʰ-ʤʝʥʰ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʽʣʴʢʽʩʪʶ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ, ʟʚʠʯʘʡʥʦ, ʻ ʙʽʣʴʰʦʶ ʟʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʽ  ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʨʝʛʨʝʩʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʡʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʰʫʢʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ. 

ʉʠʥʪʝʟ D-ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ  

STAT-SENS [98].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ  ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ [97], ʧʨʦʚʦʜʠʣʠ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʫ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ ʪʘ ʦʮʽʥʢʫ 

ʟʥʘʯʠʤʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʇʂʄ.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

(ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʾ) ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʩʧʽʚʩʪʘʚʠʪʠ ʜʦʩʷʛʥʫʪʫ 

ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʽ ʟ ʚʝʣʠʯʠʥʦʶ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʦʯʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʗʢʱʦ 

ʧʦʭʠʙʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʽ, ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʭʠʙʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʚʽʜʭʠʣʷʻʪʴʩʷ [97,  99]. 

ʊʘʢ ʷʢ ʧʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʦʮʝʩʽʚ ʬʽʟʠʯʥʦʾ ʽ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ F, ʪʦ ʚʚʘʞʘʣʠ, ʱʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʘʜʝʢʚʘʪʥʦ 

ʦʧʠʩʫʻ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ  ɽʂ, ʷʢʱʦ ʦʩʪʘʪʦʯʥʘ ʜʠʩʧʝʨʩʽʷ 

(ʜʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ) 
2

ʦʩʪ
s  ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ )(XY p

i
 = Yʨʦʟʨ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʦ 

ʨʽʚʥʷʥʥʶ ʨʝʛʨʝʩʽʾ ʚʽʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ Yi, ʥʝ ʧʝʨʝʙʽʣʴʰʫʻ ʚ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʩʝʥʩʽ ʧʦʭʠʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [100]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʫʢʘʥʦʾ ʧʦʭʠʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Yʨʦʟʨ, ʚʠʤʽʨʷʥʦʾ 

ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʘʨʘʣʝʣʴʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʠ. ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʶʪʴ, ʱʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʘʜʝʢʚʘʪʥʦ 

ʦʧʠʩʫʻ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢʘ ʥʝʨʽʚʥʽʩʪʴ:  

 

ʊ

2

ʦ

2

ʦʩʪʨ
FssF <= / ,  

 

ʜʝ 
2

ʦ
s  ï ʜʠʩʧʝʨʩʽʷ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ

-

Y ; 
2

ʦʩʪ
s  ï ʦʩʪʘʪʦʯʥʘ ʜʠʩʧʝʨʩʽʷ; 

Fʊ ʽ Fʨ ï ʚʽʜʧʦʚʽʜʥʦ ʪʝʦʨʝʪʠʯʥʝ (ʪʘʙʣʠʯʥʝ) ʽ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ. 

ɼʠʩʧʝʨʩʽʷ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ 
2

ʦ
s  ʜʦʨʽʚʥʶʻ: 

 

( )

1N

YY

s
ʇ

2N

1
i

2

ʦ
-

-

=
ä

, 
 

 

ʜʝ Nʇ  ï ʯʠʩʣʦ ʧʘʨʘʣʝʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʦʢʘʟʥʠʢʘ. 

ʆʩʪʘʪʦʯʥʘ ʜʠʩʧʝʨʩʽʷ 
2

ʦʩʪ
s   ʜʦʨʽʚʥʶʻ: 
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( )

nm

YY

s

2m

1
iʨʦʟʨ

2

ʦʩʪ
-

-

=
ä

, 

 

 

ʜʝ ʨʽʟʥʠʮʷ m ï n = ű1 ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ, ʱʦ ʻ ʨʽʟʥʠʮʝʶ ʤʽʞ ʯʠʩʣʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ (m) ʽ ʯʠʩʣʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʨʽʚʥʷʥʥʽ, ʚʢʣʶʯʘʶʯʠ 

ʚʽʣʴʥʠʡ ʯʣʝʥ (n);  

ɸʣʝ ʷʢʱʦ ʧʘʨʘʣʝʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʝ ʧʨʦʚʦʜʷʪʴ (ʫ ʟʚôʷʟʢʫ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʪʨʘʯʘʪʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʘʛʘʪʦ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʩʠʨʦʚʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ), ʪʦ ʨʦʟʨʘʭʫʚʘʪʠ ʜʠʩʧʝʨʩʽʶ  (ʧʦʭʠʙʢʫ) ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʤʦʞʣʠʚʦ. ʊʦʜʽ ʟʘʤʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʢʣʘʜʝʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

ʚʠʢʦʥʫʚʘʣʠ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʦʩʣʽʜʥʠʭ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ) ʪʦʯʦʢ 

ʧʨʠʡʥʷʪʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ.  

ʊʘʢʫ ʧʝʨʝʚʽʨʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʨʽʚʥʷʥʥʷʤ ʦʩʪʘʪʦʯʥʦʾ ʜʠʩʧʝʨʩʽʾ 
2

ʦʩʪ
s  ʪʘ 

ʜʠʩʧʝʨʩʽʾ 
2

ʦ
s  ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ 

-

yʧʦ ʚʩʽʤ ʜʦʩʣʽʜʘʤ. ʇʨʠ ʮʴʦʤʫ ʚʠʤʦʛʘ, ʟʘ ʷʢʦʾ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʩʝʥʩ, ʚʠʨʘʞʘʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʶ 
ʊʨ

FF > . 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʽʥʰʦʛʦ ʘʩʧʝʢʪʫ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʬʽʟʠʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʪʦ ʚʽʜʦʤʦ [97], ʦʜʥʠʤ ʽʟ ʥʘʡʚʜʘʣʽʰʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʙʫʜʴ-ʷʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʽʜʛʫʢʽʚ (Yi) ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ ʍʘʨʽʥʛʪʦʥʘ ʽ 

ʪʘʢ ʟʚʘʥʦʾ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ D, ʥʘ ʙʘʟʽ ʷʢʠʭ ʽ ʧʦʙʫʜʦʚʘʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʘʧʘʨʘʪ STAT-SENS [98].  

ʇʨʠ ʾʾ ʧʦʙʫʜʦʚʽ ʚʠʤʽʨʶʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʛʫʢʽʚ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ 

ʙʝʟʨʦʟʤʽʨʥʫ ʰʢʘʣʫ ʙʘʞʘʥʦʩʪʽ d ʟ ʽʥʪʝʨʚʘʣʘʤʠ ʾʾ ʟʤʽʥʠ ʚʽʜ 0 ʜʦ 1. ʇʨʠ ʮʴʦʤʫ 

ʟʥʘʯʝʥʥʷ d(D) = 0 ʚʽʜʧʦʚʽʜʘʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʥʶ ʚʽʜʛʫʢʫ, ʘ 

d(D) = 1 ï ʥʘʡʙʘʞʘʥʽʰʦʤʫ ʟʥʘʯʝʥʥʶ ʚʽʜʛʫʢʫ. ʊʦʤʫ ʧʨʠ ʟʥʘʭʦʜʞʝʥʥʽ  

ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʚʦʜʠʣʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ ʍʘʨʽʥʛʪʦʥʘ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʰʫʢʫ ʢʦʤʧʨʦʤʽʩʥʦʾ ʪʦʯʢʠ, ʪʦʙʪʦ ʪʦʯʢʠ, ʷʢʘ ʙ 

ʟʘʜʦʚʦʣʴʥʷʣʘ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʂʄ, ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʨʦʟʽʛʨʫʚʘʣʠ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ. 

ʇʨʠ ʮʴʦʤʫ ʥʘʡʢʨʘʱʽ ʪʘ ʥʘʡʛʽʨʰʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Y ʙʫʣʠ ʚʠʙʨʘʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʇʂʄ ʪʘ ʧʨʦ ʙʘʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʽ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʘʥʠʭ ʫʤʦʚ.  

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʘʣʠ ʪʘʢʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ  SSE, SSR,
yx

r
,
 ʪʘ R2 , ʜʝ: 

SSE ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʧʦʤʠʣʦʢ, ʱʦ ʜʦʨʽʚʥʶʻ:   
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ʜʝ 
iy  ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ;  

iy
Ø

 ï ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʨʦʢʩʠʤʫʶʯʦʛʦ ʧʦʣʽʥʦʤʫ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ;  

SSR ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ, ʱʦ ʧʦʷʩʥʶʻ  ʨʝʛʨʝʩʽʶ, ʽ ʷʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ 

ʢʚʘʜʨʘʪ ʨʽʟʥʠʮʽ ʤʽʞ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ 
-

y  ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤiy
Ø

:  

ä
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-Ø

-=
n

i

i
yySSR
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ʜʝ 
yx

r
,
  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʱʦ  ʜʦʨʽʚʥʶʻ:  
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ʇʨʠ ʮʴʦʤʫ ʯʠʩʝʣʴʥʠʢ ʚʠʨʘʟʫ ʜʣʷ 
yx

r
,
 ʦʙʯʠʩʣʶʻʪʴʩʷ ʪʘʢ: 
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yx,cov ,  

 

ʜʝ ix , iy  ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʥʝʟʘʣʝʞʥʦʾ ʪʘ ʟʘʣʝʞʥʦʾ 

ʟʤʽʥʥʦʾ;  
-

x , 
-

y  ï ʩʝʨʝʜʥʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʥʝʟʘʣʝʞʥʦʾ ʪʘ 

ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʥʦʞʥʠʢʠ ʟʥʘʤʝʥʥʠʢʘ ʚʠʨʘʟʫ ʜʣʷ 
yx

r
,
 ʦʙʯʠʩʣʶʶʪʴʩʷ ʪʘʢ: 
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ʘ R2 ï  ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʱʦ ʻ ʢʚʘʜʨʘʪʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ 
yx

r
,
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ʊɽʄɸ 3. ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʂɯʅɽʊʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʇʈʆʎɽʉʋ 
ʇʈʆʉʆʏɽʅʅʗ ʇʈʀ ʆɼɽʈɾɸʅʅɯ ɺʆʃʆʂʅʀʉʊʆʅɸʇʆɺʅɽʅʀʍ 

ɺʀʈʆɹɯɺ ɿ ʂʆʄʇʆɿʀʎɯʁ ɽʇʆʂʉʀɼʅʀʍ ʇʆʃɯʄɽʈɯɺ 
 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ  ʦʧʠʩʫʶʪʴʩʷ ʦʪʨʠʤʘʥʝ ʫʪʦʯʥʝʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʢʽʥʝʪʠʯʥʝ 

ʨʽʚʥʷʥʥʷ  ʧʨʦʮʝʩʫ  ʧʨʦʩʦʯʫʚʘʥʥʷ ɺʅ ɽɿ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ 

ʬʽʣʴʪʨʘʮʽʾ  ʜʣʷ ʣʘʤʽʥʘʨʥʦʾ ʪʝʯʽʾ ʚ'ʷʟʢʦʾ ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ, ʱʦ ʥʝ 

ʩʪʠʩʢʫʻʪʴʩʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʅ ʷʢ ʢʘʧʽʣʷʨʥʦ-

ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ, ʘ ʩʘʤʝ: ʧʦʨʠʩʪʦʩʪʽ, ʧʠʪʦʤʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ, ʝʬʝʢʪʠʚʥʦʛʦ 

(ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ) ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ.  

ɸʥʘʣʽʟʫʶʪʴʩʷ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʟʜʦʙʫʚʘʯʝʤ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʽʻʥʪʦʚʘʥʠʭ ɺʅ (ʆɺʅ) ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʽ ʽ  ʩʪʚʦʨʝʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ɺʅ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʾʭ ʘʜʝʢʚʘʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ.  

 

3.1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʫ 
ʧʨʦʩʦʯʫʚʘʥʥʷ  ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 
ʝʧʦʢʩʠʜʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ  

 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  

ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ɺʅ ɽɿ ʙʘʟʫʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʘʥʘʣʽʟʽ ʩʪʨʫʢʪʫʨʠ ɺʅ. 

 

3.1.1. ɹʫʜʦʚʘ ʽ ʢʘʧʽʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʘ ʪʢʘʥʠʭ 
ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ  

 

ʂʘʧʽʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ ɺʅ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʧʦʚʥʦʪʫ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ. ɸʜʞʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚ ʮʽ ʤʘʪʝʨʽʘʣʠ ʻ ʧʨʦʮʝʩʦʤ, ʷʢʠʤ ʚ ʦʩʥʦʚʥʦʤʫ 

ʫʧʨʘʚʣʷʶʪʴ ʟʘʢʦʥʠ ʢʘʧʽʣʷʨʥʦʩʪʽ ʽ ʚ'ʷʟʢʦʩʪʽ [101 ï 107, 109]. 

ɼʦʩʠʪʴ ʦʯʝʚʠʜʥʦ, ʱʦ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʘʧʽʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʙʫʜʴ-

ʷʢʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʨʝʯʦʚʠʥʠ ʚʦʣʦʢʥʘ, 

ʟ ʷʢʦʛʦ ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʽʟ ʤʘʢʨʦʩʪʨʫʢʪʫʨʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠʯʦʤʫ ʜʽʘʤʝʪʨ ʢʘʧʽʣʷʨʽʚ ʦʙʦʭ ʩʪʨʫʢʪʫʨ ʻ ʟʦʚʩʽʤ ʨʽʟʥʦʛʦ  ʧʦʨʷʜʢʫ. ʊʦʤʫ 

ʜʦʨʝʯʥʦ ʨʦʟʛʣʷʥʫʪʠ ʦʙʠʜʚʽ ʢʘʧʽʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ ʦʢʨʝʤʦ. 

 

ʂʘʧʽʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʚʦʣʦʢʦʥ 
 

ʅʘ ʨʠʩ. 3.1 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʙʫʜʦʚʠ ʨʦʩʣʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʷʢʘ ʙʫʣʘ  

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʌʨʝʡ-ɺʽʩʣʽʥʛʦʤ [105]. ʎʷ ʩʭʝʤʘ ʚʨʘʭʦʚʫʻ  ʜʝʷʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʣʦʢʦʥ, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʴ ʬʽʙʨʠʣ ʟ ʜʽʘʤʝʪʨʦʤ ʙʽʣʷ 0,4 ʤʢʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʦʢʨʝʤʣʶʚʘʥʽʡ ʟʜʘʪʥʦʩʪʽ ʤʽʢʨʦʩʢʦʧʫ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʜʨʽʙʥʠʭ 

ʤʽʢʨʦʬʽʙʨʠʣ.  
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ʆʢʨʝʤʽ ʧʨʠʨʦʜʥʽ ʪʝʢʩʪʠʣʴʥʽ ʚʦʣʦʢʥʘ ʻ ʧʫʯʢʦʤ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʬʽʙʨʠʣ, 

ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʢʘʧʽʣʷʨʥʽ ʧʨʦʩʪʦʨʠ (ʜʠʚ. ʨʠʩ. 3.1).           

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʬʽʙʨʠʣʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʫʯʢʽʚ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʬʽʙʨʠʣ, ʤʽʞ ʷʢʠʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʛʨʫʙʽ ʱʽʣʠʥʠ ʽ ʧʫʩʪʦʪʠ ʟ ʧʦʧʝʨʝʯʥʠʢʦʤ             

(50 ï 130)ɸ#, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟ ʪʦʥʢʠʤʠ ʢʘʧʽʣʷʨʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʧʝʨʝʯʥʠʢ ʥʝ 

ʙʽʣʴʰ 10ɸ#. ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʽ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʢʘʧʽʣʷʨʥʽ ʧʨʦʩʪʦʨʠ ʦʙʫʤʦʚʣʶʶʪʴ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʨʽʜʠʥ ʩʫʭʠʤʠ ʚʦʣʦʢʥʘʤʠ ʧʨʠ ʥʘʙʫʭʘʥʥʽ. 

ʉʪʨʫʢʪʫʨʘ ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʘ, ʭʦʯʘ ʮʽ ʚʦʣʦʢʥʘ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʪʘʢʦʞ ʽʟ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʨʠʩʪʘʣʽʪʽʚ. 

ɺʽʜʧʘʜʘʶʪʴ ʜʝʷʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʣʦʢʥʘ: ʽʩʥʫʚʘʥʥʷ ʬʽʙʨʠʣ, 

ʥʘʷʚʥʽʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʪʦʱʦ. 

ʈʦʟʛʣʷʥʫʚʰʠ ʙʫʜʦʚʫ ʚʦʣʦʢʥʘ ʟʘʛʘʣʦʤ,  ʟʫʧʠʥʠʤʦʩʷ ʪʨʦʭʠ ʜʝʪʘʣʴʥʽʰʝ ʥʘ 

ʘʥʘʣʽʟʽ ʜʽʘʤʝʪʨʫ ʧʦʨ ʡʦʛʦ ʢʘʧʽʣʷʨʽʚ. ʇʦʨʠʩʪʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ 

ʚʦʣʦʢʥʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʯʝʨʝʟ ʡʦʛʦ ʬʦʨʤʫ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.  3.1.  ʉʭʝʤʘ ʙʫʜʦʚʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʚʦʣʦʢʥʘ  

ʧʦ ʌʨʝʡ-ɺʽʩʣʽʥʛʫ [105]: 

ʝ ī  ʦʢʨʝʤʝ ʚʦʣʦʢʥʦ; 

f  ī ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʬʽʙʨʠʣʠ; 

k ī  ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʢʘʧʽʣʷʨʥʽ ʧʨʦʩʪʦʨʠ; 

sf ī ʩʫʙʤʽʢʨʦʩʢʦʧʠʯʽʥʽ ʬʽʙʨʠʣʠ; 

sfc ī ʩʫʙʤʽʢʨʦʩʢʦʧʠʯʥʽ ʢʘʧʽʣʷʨʥʽ ʧʨʦʩʪʦʨʠ; 

g ī  ʢʨʠʩʪʘʣʽʯʥʽ ʧʨʦʩʪʦʨʦʚʽ ʛʨʘʪʠ; 

s ī ɦʽʣʠʥʠ ʤʽʞ ʢʨʠʩʪʘʣʽʪʘʤʠ 

 

 

ʊʦʤʫ ʨʦʙʦʪʠ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʧʦʨʠʩʪʦʩʪʽ ʮʠʭ ʚʦʣʦʢʦʥ, ʟʦʢʨʝʤʘ ʮʝʣʶʣʦʟʠ, 

ʧʨʦʚʦʜʠʣʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʽʟ ʮʝʣʦʬʘʥʦʚʠʤʠ ʧʣʽʚʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ 

ʨʝʛʝʥʝʨʦʚʘʥʦʾ ʮʝʣʶʣʦʟʠ.   

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʬʘʨʙʫʚʘʥʥʽ ʧʣʽʚʢʠ ʟ ʨʝʛʝʥʝʨʦʚʘʥʦʾ ʮʝʣʶʣʦʟʠ 

ʦʩʪʘʥʥʷ ʧʦʚʦʜʠʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʨʦʩʣʠʥʥʘ ʙʘʚʦʚʥʘ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚ ʦʙʦʭ 
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ʚʠʧʘʜʢʘʭ ʻ ʧʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ. ɿʘʛʘʣʴʥʠʡ ʚʠʩʥʦʚʦʢ ʽʟ ʮʠʭ ʨʦʙʽʪ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʪʦʛʦ, ʱʦ ʜʽʘʤʝʪʨ ʢʘʧʽʣʷʨʽʚ ʫ ʮʝʣʦʬʘʥʽ ʩʢʣʘʜʘʻ ʥʝ ʙʽʣʴʰʝ ʟʘ (40 ï 60)ɸ#. 

ʇʦʨʠʩʪʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ, ʪʘʢʠʭ ʷʢ ʧʦʣʽʘʤʽʜʥʝ (ʢʘʧʨʦʥ, ʥʝʡʣʦʥ) 

ʘʙʦ ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʥʝ (ʣʘʚʩʘʥ, ʪʝʨʽʣʝʥ, ʪʨʝʚʽʨʘ), ʡʤʦʚʽʨʥʦ,  ʜʫʞʝ ʤʘʣʘ ʚ 

ʟʚ'ʷʟʢʫ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʾʭ ʦʪʨʠʤʘʥʥʷ ʡ ʢʦʤʧʘʢʪʥʽʩʪʶ ʫʢʣʘʜʘʥʥʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ʫ 

ʮʠʭ ʚʦʣʦʢʥʘʭ.  

ʅʘ ʨʠʩ. 3.2 ʟʦʙʨʘʞʝʥʽ ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʧʨʦʩʦʯʫʚʘʪʠʩʷ ʣʘʪʝʢʩʦʤ ˉ16 ʽʟ ʚʤʽʩʪʦʤ ʩʫʭʦʛʦ 

ʟʘʣʠʰʢʫ 400 ʛ/ʣ ʟʘ ʜʘʥʠʤʠ [105].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.  3.2.  ʂʽʥʝʪʠʢʘ ʧʨʦʩʦʯʫʚʘʥʥʷ ʣʘʪʝʢʩʦʤ ʧʘʨʪʽʾ ˉ16 ʨʽʟʥʠʭ 

ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʚʽʜ ʯʘʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  Ű  ʟʘ ʜʘʥʠʤʠ [105]: 

1 ï  ʣʘʚʩʘʥʦʚʝ;  2 ï   ʭʣʦʨʠʥʦʚʝ;  3 ï  ʥʽʪʨʦʥʦʚʝ; 4 ï  ʢʘʧʨʦʥʦʚʝ 

 

 

 

ɿ ʨʠʩ. 3.2 ʚʠʜʥʦ, ʱʦ ʢʘʧʨʦʥʦʚʝ, ʥʽʪʨʦʥʦʚʝ ʽ ʭʣʦʨʠʥʦʚʝ ʚʦʣʦʢʥʘ 

ʧʨʦʩʦʯʫʶʪʴʩʷ ʣʘʪʝʢʩʦʤ ˉ16 ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦ. ʇʦ ʟʜʘʪʥʦʩʪʽ ʧʨʦʩʦʯʫʚʘʪʠʩʷ 

ʣʘʪʝʢʩʦʤ ʚʦʥʠ ʙʣʠʟʴʢʽ ʜʦ ʚʽʜʚʘʨʝʥʦʛʦ ʙʘʚʦʚʥʷʥʦʛʦ ʚʦʣʦʢʥʘ.  

ʃʘʚʩʘʥʦʚʝ ʚʦʣʦʢʥʦ ʧʨʦʩʦʯʫʻʪʴʩʷ ʣʘʪʝʢʩʦʤ ˉ16 ʟʥʘʯʥʦ ʛʽʨʰʝ, ʱʦ, ʦʯʝʚʠʜʥʦ, 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʤʦʣʝʢʫʣʘʭ ʮʴʦʛʦ ʚʦʣʦʢʥʘ ʧʦʨʽʚʥʷʥʦ ʩʣʘʙʢʦʧʦʣʷʨʥʠʭ 

ʝʬʽʨʥʠʭ ʛʨʫʧ ʽ ʱʽʣʴʥʦʶ ʫʧʘʢʦʚʢʦʶ ʤʘʢʨʦʤʦʣʝʢʫʣ. 

ʎʝ ʩʧʨʠʷʻ ʚʟʘʻʤʦʜʽʾ ʮʠʭ ʛʨʫʧ ʦʜʥʘ ʟ ʦʜʥʦʶ. ʇʦ ʟʜʘʪʥʦʩʪʽ ʧʨʦʩʦʯʫʚʘʪʠʩʷ 

ʣʘʪʝʢʩʦʤ ʣʘʚʩʘʥʦʚʝ ʚʦʣʦʢʥʦ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʥʝʚʽʜʚʘʨʝʥʦʛʦ ʙʘʚʦʚʥʷʥʦʛʦ ʚʦʣʦʢʥʘ. 

ʅʘ ʨʠʩ. 3.3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʽ ʞ ʜʘʥʽ ʜʣʷ ʣʘʪʝʢʩʫ ʧʘʨʪʽʾ ˉ16 ʫ ʚʠʛʣʷʜʽ 

ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʧʨʦʩʦʯʫʚʘʥʥʷ h ʚʽʜt ʟʘ ʜʘʥʠʤʠ [105]. ʗʢ ʚʠʜʥʦ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʫʜʦʚʦ ʫʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʷʤʽ. 
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Ű 1/2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.3. ʂʽʥʝʪʠʢʘ ʧʨʦʩʦʯʫʚʘʥʥʷ ʣʘʪʝʢʩʦʤ ʧʘʨʪʽʾ ˉ16 ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʚʦʣʦʢʦʥ ʚʽʜ ʯʘʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  Ű  ʟʘ ʜʘʥʠʤʠ [105]: 

1 ï  ʣʘʚʩʘʥʦʚʝ;  2 ï   ʭʣʦʨʠʥʦʚʝ;  3 ï  ʥʽʪʨʦʥʦʚʝ; 4 ï  ʢʘʧʨʦʥʦʚʝ 

 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʨʠʩ. 3.2 ï 3.3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʭʘʨʘʢʪʝʨʥʽ ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʽʤʝʨʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ.  

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʧʦʪʨʽʙʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʦʜʥʦʛʦ ʪʽʣʴʢʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʨʠʩʪʽʩʪʴ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʨʽʟʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʨʦʥʠʢʥʝʥʥʷ ʨʽʜʠʥ ʫ ʚʦʣʦʢʥʦ. ʅʘ ʧʨʦʥʠʢʥʝʥʥʷ ʨʽʜʠʥʠ ʫ ʚʦʣʦʢʥʦ ʚʝʣʴʤʠ ʩʠʣʴʥʦ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʚʟʘʻʤʦʜʽʷ ʨʽʜʠʥʠ ʟ ʨʝʯʦʚʠʥʦʶ ʧʦʚʝʨʭʥʽ ʩʪʽʥʦʢ (ʘʜʩʦʨʙʮʽʷ), 

ʩʠʣʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʪʷʞʽʥʥʷ ʘʙʦ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ  ʪʦʱʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʥʠʢʥʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚ ʛʣʠʙʠʥʫ ʢʘʧʽʣʷʨʽʚ, 

ʱʦ ʻ ʚ ʦʢʨʝʤʠʭ ʚʦʣʦʢʥʘʭ, ʦʩʦʙʣʠʚʦ ʟʘ ʪʽ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ, ʧʨʦʪʷʛʦʤ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ.  

ʅʝʟʤʽʨʥʦ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʘʢʪʠʢʠ ʤʘʻ ʧʨʦʥʠʢʥʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʚ ʧʨʦʩʪʦʨʠ ʤʽʞ ʚʦʣʦʢʥʘʤʠ (ʤʽʞʚʦʣʦʢʦʥʥʠʡ ʧʨʦʩʪʽʨ ʯʠ ʧʝʥʝʪʨʘʮʽʷ) ʘʙʦ 

ʥʠʪʢʘʤʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦ ʱʦ ʡʜʝʪʴʩʷ ʜʘʣʽ. 

 

ɹʫʜʦʚʘ ʽ ʢʘʧʽʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠʥ 
 

ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ  ʢʦʨʦʪʢʦ ʦʩʚʽʪʣʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ  ʚ 

ʨʦʙʦʪʘʭ [11, 105]  ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʙʫʜʦʚʽ ʽ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʱʽʣʴʥʠʭ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʪʢʘʥʠʥ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʩʦʯʫʚʘʥʥʶ ʟ 

ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʩʪʽʡʢʦʩʪʽ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʦʛʦ ʦʧʦʨʫ ʩʪʠʨʘʥʥʶ 

ʡ ʭʦʨʦʰʽʡ ʟʜʘʪʥʦʩʪʽ ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʧʦʢʨʠʪʪʷʤ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʫʤʦʚʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ, 
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ʰʢʽʨʦʟʘʤʽʥʥʠʢʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʇʂʄ, ʫ ʪ.ʯ. ʘʨʤʦʚʘʥʠʭ ɽʇ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚʠʜʘʤʠ ʧʝʨʝʧʣʝʪʝʥʴ  ʪʢʘʥʠʥ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʰʘʨʫʚʘʪʠʭ ʧʣʘʩʪʠʢʽʚ, 

ʻ  ʧʦʣʦʪʥʷʥʝ, ʩʘʨʞʝʚʝ, ʩʘʪʠʥʦʚʝ ʡ ʘʪʣʘʩʥʝ. ʎʽ ʚʠʜʠ ʧʝʨʝʧʣʝʪʝʥʴ ʟʜʽʡʩʥʶʶʪʴ 

ʚʧʣʠʚ ʥʘ ʢʘʧʽʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ ʪʢʘʥʠʥ. 

ʂʘʧʽʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʚʦʣʦʢʥʠʩʪʽ ʧʦʣʦʪʥʘ ʽ ʢʦʨʜ, ʥʝ ʻ 

ʧʦʩʪʽʡʥʦʶ, ʘ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʮʽ ʩʠʩʪʝʤʠ, ʽ 

ʟʦʢʨʝʤʘ, ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʷʢʠʭ ʚʦʥʠ ʟʘʟʥʘʶʪʴ ʚ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ (ʩʪʠʩʥʝʥʥʷ ʤʽʞ ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʽ ʚʽʜʞʠʤʥʠʤʠ ʨʦʣʠʢʘʤʠ, ʨʦʟʪʷʛʥʝʥʥʷ 

ʚ ʧʨʦʩʦʯʫʚʘʣʴʥʦʤʫ ʘʛʨʝʛʘʪʽ ʪʦʱʦ). ʊʦʤʫ ʥʠʞʯʝ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʘ ʢʘʧʽʣʷʨʥʘ 

ʩʪʨʫʢʪʫʨʘ ʪʽʣʴʢʠ ʪʢʘʥʠʥ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦʮʝʩʦʤ ʧʨʷʜʽʥʥʷ ʽ 

ʪʢʘʮʪʚʘ, ʽ ʱʦ ʻ ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ ʧʦʩʪʽʡʥʦʶ.  

ɿʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʛʦ ʽ ʫʷʚʥʦʛʦ ʦʙ'ʻʤʽʚ ʧʦʨ ʪʢʘʥʠʥʠ, ʱʦ ʥʝʧʨʦʩʦʯʠʣʘʩʷ, ʜʘʻ 

ʪʝʭʥʦʣʦʛʫ ʚʢʘʟʽʚʢʫ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨ ʪʢʘʥʠʥʠ, ʷʢʦʛʦ ʤʦʞʥʘ 

ʯʝʢʘʪʠ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ, ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʨʠ 

ʧʨʦʩʦʯʫʚʘʥʥʷ çʢʦʝʬʽʮʽʻʥʪ ʧʨʦʩʦʯʫʚʘʥʥʷè, ʧʽʜ ʷʢʠʤ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʚʽʜʥʦʰʝʥʥʷ 

ʦʙ'ʻʤʫ ʧʦʨ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʜʠʥʦʶ, ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʧʦʨ ʪʢʘʥʠʥʠ.  

ʂʨʽʤ ʪʦʛʦ, ʧʦʨʽʚʥʷʥʥʷ ʽʩʪʠʥʥʦʾ ʡ ʫʷʚʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʜʦ ʽ ʧʽʩʣʷ 

ʤ̔ʧʨʝʛʥʫʚʘʥʥʷ (ʧʨʦʩʦʯʫʚʘʥʥʷ)  ʤʦʞʝ ʜʘʪʠ ʽʩʪʦʪʥʽ ʚʢʘʟʽʚʢʠ ʽ ʥʘ ʟʤʽʥʫ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʢʘʥʠʥʠ. ʋʩʪʘʥʦʚʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʫ ʧʦʨ 

ʤʘʻ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ, ʷʢ ʤʠ ʧʦʙʘʯʠʤʦ ʥʠʞʯʝ, ʩʘʤʝ ʧʦ ʮʠʭ 

ʧʦʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʣʽʤʝʨʥʦʾ ʨʽʜʠʥʠ ʚ ʪʢʘʥʠʥʫ.  

ʅʘʨʝʰʪʽ, ʜʫʞʝ ʚʘʞʣʠʚʘ ʜʣʷ ʪʝʭʥʦʣʦʛʘ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʢʨʠʚʘ 

ʨʦʟʧʦʜʽʣʫ ʧʦʨ ʧʦ ʜʽʘʤʝʪʨʫ, ʦʩʢʽʣʴʢʠ ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʚʝʣʴʤʠ ʥʝʷʩʥʝ ʜʦ 

ʮʴʦʛʦ ʯʘʩʫ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʤʦʞʣʠʚʽ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʪʢʘʥʠʥʠ 

ʷʚʠʱʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʪʠ ʯʘʩʪʢʠ ʜʠʩʧʝʨʩʽʡ ʨʦʟʯʠʥʽʚ ʧʦʣʽʤʝʨʥʠʭ 

ʟʚ'ʷʟʫʶʯʠʭ, ʽ ʷʢʠʤ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʽʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ 

ʯʘʩʪʢʠ ʜʠʩʧʝʨʩʽʡ ʨʦʟʯʠʥʽʚ ʧʦʣʽʤʝʨʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ. 

 

3.1.1.1. ʌʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʘ 
ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ ʡ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ ʽ 

ʩʫʰʠʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʨʝʘʣʽʟʫʶʯʦʛʦ ʾʭ  ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ  ʧʨʠ 

ʦʪʨʠʤʘʥʥʽ ʥʘʤʦʪʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʨʠʮʴ ʽ ʆɺʅ  ʫ ʚʠʛʣʷʜʽ ʨʦʚʽʥʛʽʚ, ʜʞʛʫʪʽʚ, ʪʢʘʥʠʥ ʪʦʱʦ, ʧʝʨʚʠʥʥʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʚʠʚʯʝʥʥʷ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ çʝʣʝʤʝʥʪʘʨʥʠʭè ʷʚʠʱ ʧʝʨʝʥʝʩʝʥʥʷ ʨʽʜʠʥʠ ʽ 

ʚʦʣʦʛʠ, ʩʢʣʘʜʘʶʯʠʭ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʦʩʦʯʝʥʥʷ ʽ ʩʫʰʽʥʥʷ 

ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʩʝʨʝʜʦʚʠʱ (ʪʽʣ) [275]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʾ ʽ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʆɺʅ: 

ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʠʡ ʪʘ ʩʪʨʫʢʪʫʨʥʠʡ [320].  

ʇʝʨʰʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʦʟʛʣʷʜʽ ʢʦʤʧʦʟʠʪʫ ʷʢ ʤʦʥʦʣʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʜʝʷʢʠʤ ʪʝʥʟʦʨʦʤ ʧʨʠʚʝʜʝʥʠʭ ʧʨʫʞʥʠʭ (ʚʷʟʢʦʧʨʫʞʥʠʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʜʨʫʛʠʡ 
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ð ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʥʪ̔ʥʫʫʤʘ 

ʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʜʦʚʽʣʴʥʦʛʦ ʧʝʨʝʪʠʥʫ.   

ʆʩʪʘʥʥʽʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʥʘʜʘʣʽ ʚʠʙʨʘʥʠʡ ʷʢ ʙʘʟʦʚʠʡ, ʜʦʟʚʦʣʷʻ ʢʦʨʝʢʪʥʽʰʝ 

ʤʦʜʝʣʶʚʘʪʠ  ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʨʦʚʦʜʠʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ  ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʪʽʚ. 

ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʘʥʘʣʽʟ ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ 

ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ, ʥʘ ʙʘʟʽ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʘʜʝʢʚʘʪʥʦʾ ʬʽʟʠʯʥʦʾ 

ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʽʚ   ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ ʟ ʢʦʤʧʦʟʠʮʽʡ ʝʧʦʢʩʠʧʦʣʽʤʝʨʽʚ, 

ʟʦʢʨʝʤʘ, ʚ ʧʨʦʮʝʩʘʭ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʩʫʰʽʥʥʷ. 

 

ɸʥʘʣʽʟ ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ  
 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ ʥʘ ʢʦʨʧʫʩʢʫʣʷʨʥ ̔

ʽ ʢʘʧʽʣʷʨʥ.̔ ʋ ʪʽʣʘʭ ʢʦʨʧʫʩʢʫʣʷʨʥʦʾ ʙʫʜʦʚʠ ʧʦʨʠ ʫʪʚʦʨʝʥʽ ʧʦʨʦʞʥʝʯʘʤʠ ʤʽʞ 

ʯʘʩʪʢʘʤʠ, ʩʢʣʘʜʦʚʠʤʠ ʩʢʝʣʝʪ ʪʽʣʘ. ʈʦʟʤʽʨ ʽ ʬʦʨʤʘ ʧʦʨ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʤʽʨʦʤ ʽ 

ʬʦʨʤʦʶ ʯʘʩʪʦʢ, ʱʦ ʾʭ ʩʪʘʥʦʚʣʷʪʴ, ʘ ʪʘʢʦʞ ʾʭ ʚʟʘʻʤʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. ʋ ʪʽʣʘʭ 

ʢʘʧʽʣʷʨʥʦʾ ʙʫʜʦʚʠ ʧʦʨʠ ʻ ʢʘʥʘʣʘʤʠ ʽ ʧʦʨʦʞʥʠʥʘʤʠ. 

ɹʘʛʘʪʦ ʤʘʪʝʨʽʘʣʽʚ ʤʘʶʪʴ ʟʤʽʰʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʻ ʢʦʤʙʽʥʘʮʽʻʶ ʢʘʧʽʣʷʨʥʦʾ 

ʽ ʢʦʨʧʫʩʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨ. ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʙʜ̔ʠʩʧʝʨʩʥʠʭ ʩʪʨʫʢʪʫʨ.  

ʆʢʨʽʤ ʥʘʟʚʘʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʜʽʣʷʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʽ, ʪʘʢʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʧʣʘʩʪʠʥʦʢ, ʽ ʚʦʣʦʢʥʠʩʪʽ, ʪʘʢʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʦʣʦʢʦʥ ʽ ʥʠʪʦʢ. ʇʝʨʝʚʘʞʥʦ 

ʨʦʟʛʣʷʜʫ ʦʩʪʘʥʥʽʭ ʧʨʠʩʚʷʯʝʥʘ ʜʘʥʘ ʩʪʘʪʪʷ. 

ʉʪʨʫʢʪʫʨʘ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʇʨʦʪʝ 

ʟʘʛʘʣʴʥʠʤ ʜʣʷ ʥʠʭ ʻ ʥʘʷʚʥʽʩʪʴ ʪʚʝʨʜʦʾ ʬʘʟʠ ʽ ʩʠʩʪʝʤʠ ʧʦʨʦʞʥʝʯ  ʫ ʚʠʛʣʷʜʽ 

ʢʘʥʘʣʽʚ ʽ ʧʦʨʦʞʥʠʥ. ʊʚʝʨʜʫ ʬʘʟʫ ʥʘʟʠʚʘʶʪʴ ʩʢʝʣʝʪʦʤ ʘʙʦ ʢʘʨʢʘʩʦʤ ʪʽʣʘ, ʘ 

ʩʠʩʪʝʤʫ ʧʦʨʦʞʥʝʯ ð ʧʨʦʩʪʦʨʦʤ ʧʦʨ.  

ʆʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʧʦʨʦʞʥʝʯ ï ʮʝ ʧʦʨʠʩʪʽʩʪʴ Ů, ʧʦʚʝʨʭʥʷ ʧʦʨʦʞʥʝʯ ð 

ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ, ʘ ʾʾ ʚʝʣʠʯʠʥʘ, ʚʽʜʥʝʩʝʥʘ ʜʦ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʪʽʣʘ, ð ʧʠʪʦʤʘ 

ʧʦʚʝʨʭʥʷ Sʫʜ.  

ʇʦʨʠʩʪʽ ʪʽʣʘ ʢʦʨʧʫʩʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʟʚʠʯʘʡ ʫʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʜʝʷʢʦʛʦ ʫʢʣʘʜʘʥʥʷ ʩʬʝʨ. ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʢʦʨʧʫʩʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʣʫʛʫʻ ʢʦʦʨʜʠʥʘʮʽʡʥʝ ʯʠʩʣʦ ʫʧʘʢʦʚʢʠ Ny ð ʯʠʩʣʦ ʢʦʥʪʘʢʪʽʚ ʩʬʝʨ ʟ̔ ʩʫʩʽʜʥʽʤʠ 

ʩʬʝʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʫʧʘʢʦʚʢʫ ʯʘʩʪʦʢ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʘ ʫʧʘʢʦʚʢʘ ʩʬʝʨ, ʮʝʥʪʨʠ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʚʝʨʰʠʥʘʭ 

ʢʫʙʘ, ʧʦʢʘʟʘʥʘ ʥʘ  ʨʠʩ. 3.4. ɼʣʷ ʢʫʙʽʯʥʦʾ ʫʧʘʢʦʚʢʠ Ny = 6, ʘ ʦʙ'ʻʤʥʘ ʯʘʩʪʢʘ 

ʧʦʨʦʞʥʝʯ ʩʪʘʥʦʚʠʪʴ e = 0,4764. 
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ʈʠʩ. 3.4. ʂʫʙ̔ʯʥʘ ʫʧʘʢʦʚʢʘ ʩʬʝʨ 

 

ʋ ʨʝʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʯʘʩʪʢʠ ʫʧʘʢʦʚʘʥʽ ʭʘʦʪʠʯʥʦ, ʘ ʨʦʟʧʦʜʽʣ Ny 

ʧʽʜʢʦʨʷʻʪʴʩʷ ʨʦʟʧʦʜʽʣʫ ɻʘʫʩʘ (3.1): 
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ʜʝ   YN ð ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ; 

 ůN ð ʜʠʩʧʝʨʩʽʷ ʨʦʟʧʦʜʽʣʫ. 

ɿʦʢʨʝʤʘ, ʜʣʷ ʚʠʧʘʜʢʦʚʦʾ ʫʧʘʢʦʚʢʠ ʟ e  = 0,41 (ʱʦ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʣʷ ʩʠʧʢʠʭ ʟʝʨʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ) ʟʥʘʯʝʥʥʷYN = 7,87, ʘ  ůN = 1,47. 

ʂʘʧʽʣʷʨʥʽ ʤʦʜʝʣʽ ʻ ʧʨʦʩʪʦʨʦʤ ʧʦʨ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʢʘʥʘʣʽʚ ʟ ʧʝʚʥʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘ ʨʠʩ. 3.5 ʧʦʢʘʟʘʥʽ ʜʝʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʨʝʞʝʚʽ ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʠʭ ʪʽʣ ʫ ʚʠʛʣʷʜʽ 

ʦʜʥʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ [321]. 

ʋ ʤʦʜʝʣʽ ʦʜʥʘʢʦʚʠʭ ʧʨʷʤʠʭ ʢʘʥʘʣʽʚ (ʨʠʩ. 3.5, ʘ) ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ð 

ʦʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʢʘʥʘʣʽʚ ʽ ʾʭ ʜʽʘʤʝʪʨ. ʋ ʤʦʜʝʣʽ ʦʜʥʘʢʦʚʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʟʚʠʚʠʩʪʠʭ 

ʢʘʥʘʣʽʚ (ʜʠʚ. ʨʠʩ. 3.5, ʙ) ʚʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʧʘʨʘʤʝʪʨ ð ʢʦʝʬʽʮʽʻʥʪ 

ʟʚʠʚʠʩʪʦʩʪʽ ɓʦ.  

ɼʣʷ ʫʨʘʭʫʚʘʥʥʷ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʚ ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʘʭ ʽ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʜʠʩʧʝʨʩʽʶ ʜʦʤʽʰʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʴ ʢʘʥʘʣʫ ʟ ʪʫʧʠʢʦʚʠʤʠ ʧʦʨʘʤʠ          

(ʨʠʩ. 3.5, ʚ). ʊʫʪ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʪʫʧʠʢʦʚʠʭ ʧʦʨ ʚʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʘ 

ʚʝʣʠʯʠʥʘ ð ʦʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʪʫʧʠʢʦʚʠʭ ʧʦʨ. 
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ʈʠʩ. 3.5. ʇʨʦʩʪʽ ʢʘʧʽʣʷʨʥʽ ʤʦʜʝʣʽ: 

ʘ ī  ʧʨʷʤʠʡ ʢʘʥʘʣ; ʙ ī ʟʚʠʚʠʩʪʠʡ ʢʘʥʘʣ; 

ʚ ī ʢʘʥʘʣ ʟ ʪʫʧʠʢʦʚʠʤʠ ʧʦʨʘʤʠ, ʱʦ ʚʽʜʭʦʜʷʪʴ; 

ʛ ī ʩʠʩʪʝʤʘ ʧʘʨʘʣʝʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟ ʽʜʝʘʣʴʥʠʤ ʟʚ'ʷʟʢʦʤ; 

ʜ ī ʩʝʨʽʡʥʘ ʤʦʜʝʣʴ; ʝ ī ʧʝʨʽʦʜʠʯʥʠʡ ʛʦʬʨʦʚʘʥʠʡ ʢʘʥʘʣ 

 

 

 

ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʠʬʫʟʽʷ ʘʙʦ ʬʽʣʴʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʤʦʜʝʣʶʻʪʴʩʷ 

ʥʝʦʜʥʦʚʠʤʽʨʥʦ  ʁʟʘʜʘʯʝʶ ʽ ʚʠʥʠʢʘʻ ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥʠ ʫʧʦʧʝʨʝʢ 

ʢʘʥʘʣʽʚ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʴ ʢʘʥʘʣʽʚ, ʟʚ'ʷʟʘʥʠʭ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʚʠʥʝʥʦʶ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʧʦʨ. ʊʘʢʘ ʽʜʝʘʣʽʟʘʮʽʷ ʥʘʙʫʣʘ ʥʘʟʚʫ ʤʦʜʝʣʽ 

ʧʘʨʘʣʝʣʴʥʠʭ ʢʘʧʽʣʷʨʽʚ ʟ ʽʜʝʘʣʴʥʠʤ ʟʚ'ʷʟʢʦʤ. 

ʋ ʩʝʨʽʡʥʠʭ ʤʦʜʝʣʷʭ (ʨʠʩ. 3.5ˈʜ) ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʥʥʽʩʪʴ ʧʝʨʝʪʠʥʫ ʧʦʨ, 

ʥʘʷʚʥʽʩʪʴ ʟʚʫʞʝʥʴ ʽ ʨʦʟʰʠʨʝʥʴ. ɼʽʘʤʝʪʨ ʢʘʧʽʣʷʨʘ ʚ ʩʝʨʽʡʥʠʭ ʤʦʜʝʣʷʭ 

ʟʤʽʥʁ̒ʪʴʩʷ ʩʢʘʯʢʦʧʦʜʽʙʥʦ. ɻʦʬʨʦʚʘʥʽ ʢʘʧʽʣʷʨʠ (ʨʠʩ. 3.5̍ ʝ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʝʨʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʤʘʶʪʴ ʜʽʘʤʝʪʨ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʻʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʤʽʥʶʶʯʠ ʧʨʦʩʪʽʨ ʧʦʨ ʩʠʩʪʝʤʦʶ ʦʜʥʦʚʠʤʽʨʥʠʭ ʢʘʥʘʣʽʚ, 

ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʟʚʠʚʠʩʪʽʩʪʴ, ʛʦʬʨʫʚʘʥʥʷ ʧʦʨ, ʾʭ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʫ, 

ʥʘʷʚʥʽʩʪʴ ʟʘʩʪʽʡʥʠʭ ʟʦʥ.  

ʇʨʦʪʝ ʪʘʢʽ ʚʘʞʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʠʩʪʠʭ ʪʽʣ, ʷʢ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʦʢʨʝʤʠʭ 

ʢʘʧʽʣʷʨʽʚ ʽ ʧʝʨʝʭʨʝʱʝʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʧʦʨ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. ɿ ʮʽʻʾ 

ʧʨʠʯʠʥʠ ʩʠʩʪʝʤʘ ʦʜʥʦʚʠʤʽʨʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʫ ʢʘʧʽʣʷʨʥʠʭ ʷʚʠʱ ʣʠʰʝ ʜʣʷ ʜʝʷʢʠʭ ʚʠʧʘʜʢʽʚ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʨʝʰʽʪʯʘʩʪʽ ʤʦʜʝʣʽ ʷʢʥʘʡʧʦʚʥʽʰʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʩʪʦʨʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʩʢʣʘʜʦʚʠʭ ʾʭ ʝʣʝʤʝʥʪʽʚ.  

ʅʘ ʨʠʩ. 3.6 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʷʢʽ ʤʦʜʝʣʽ ʨʝʛʫʣʷʨʥʠʭ ʨʝʰʽʪʦʢ. ʄʦʜʝʣʴ 

ʢʚʘʜʨʘʪʥʠʭ ʨʝʰʽʪʦʢ, ʫ ʚʫʟʣʘʭ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʯʘʩʪʢʠ ʨʽʟʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 3.6, ʘ), 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʝʥʥʷ, ʬʽʣʴʪʨʘʮʽʾ ʽ 

ʜʠʬʫʟʽʾ ʫ ʧʦʨʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʫʪʚʦʨʝʥʦʤʫ ʯʘʩʪʢʘʤʠ.  

ɼʣʷ ʦʧʠʩʫ ʧʦʜʽʙʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʦʨʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʯʘʩʪʦʢ, ʷʢʽ ʤʘʶʪʴ ʚʠʱʝʦʧʠʩʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʜ̔ʠʩʧʝʨʩʥ ̔ʤʦʜʝʣʽ 

ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 3.6, ʙ).  
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ʈʠʩ. 3.6. ʈʝʰʽʪʯʘʩʪʽ ʨʝʛʫʣʷʨʥʽ ʤʦʜʝʣʽ: 

ʘ ī ʩʠʩʪʝʤʘ ʯʘʩʪʦʢ ʫ ʚʫʟʣʘʭ ʨʝʰʽʪʦʢ; 

ʙ  ī ʙ̔ʜʠʩʧʝʨʩʥʘ ʤʦʜʝʣʴ 

 

 

ɼʦ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʦʧʠʩ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʟʝʨʥʘʭ ʢʘʪʘʣʽʟʘʪʦʨʘ, ʷʢʽ ʻ ʤʽʢʨʦʧʦʨʠʩʪʠʤʠ ʪʽʣʘʤʠ ʚ ʟʝʨʥʠʩʪʦʤʫ 

ʰʘʨʽ, ʘʙʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʨʝʛʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ 

ʤʽʢʨʦ- ʽ ʤʘʢʨʦʧʦʨ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʽʚ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʆɺʅ, 

ʪʦ, ʥʘʧʨʠʢʣʘʜ,  ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʢʣʦʪʝʢʩʪʦʣʽʪʽʚ ʷʢ ʩʢʣʦʚʦʣʦʢʥʠʩʪʠʡ 

ʥʘʧʦʚʥʶʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʩʢʣʦʪʢʘʥʠʥ ʩʘʪʠʥʦʚʦʛʦ, ʩʘʨʞʝʚʦʛʦ ʽ 

ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʥʷ (ʜʠʚ. ʨʠʩ. 3.7).  

 

 

 

 

 

 

              ʘ 

 

        ʙ 

 

 ʚ 

 

 ʛ 

ʈʠʩ. 3.7.  ʈʽʟʥʽ ʚʠʜʠ  ʧʝʨʝʧʣʝʪʝʥʥʷ  ʪʢʘʥʠʥ: 

ʘ ð ʧʦʣʦʪʥʷʥʝ;  ʙ ð ʩʘʪʠʥʦʚʝ;  ʚ ʽ ʛ ð ʩʘʨʞʝʚʝ (ʪʢʘʥʠʥʠ ʪʠʧʫ 1/2 ʽ 3/1) 
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ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʦʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ (ʜʠʚ. ʨʠʩ. 3.8), ʽ, 

ʟʦʢʨʝʤʘ ʩʢʣʦʪʢʘʥʠʥ, ʦʙʫʤʦʚʣʝʥʦ ʧʝʨʰ ʟʘ ʚʩʝ ʮʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʘʤʝ 

ʩʢʣʷʥʦʛʦ ʚʦʣʦʢʥʘ: ʡʦʛʦ ʚʠʩʦʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ ʽ ʪʝʧʣʦʩʪʽʡʢʽʩʪʶ.  

 

 

 
 

 

ʈʠʩ.  3.8. ɼʝʷʢʽ ʚʠʜʠ ʘʨʤʫʶʯʠʭ ʧʦʣʦʪʝʥ ʥʘ ʦʩʥʦʚʽ ʩʢʣʦʚʦʣʦʢʥʘ: 

ʟʣʽʚʘ ʥʘʧʨʘʚʦ: 

 ʩʢʣʦʤʘʪ; ʪʢʘʥʠʥʘ ʟ ʨʦʚ̔ʥʛʫ; ʪʢʘʥʠʥʘ ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʥʷ 

 

ʄʘʙʫʪʴ, ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʧʣʝʪʝʥʥʷ ʪʘʢʠʭ ʪʢʘʥʠʥ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ 

ʣʽʥʽʡʥʦʶ ʤʦʜʝʣʣʶ (ʚ ʨʘʟʽ ʧʨʦʩʦʯʝʥʥʷ ʦʜʥʦʛʦ ʰʘʨʫ ʪʢʘʥʠʥʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʧʨʘʚʜʽ), ʪʘʢ ʽ ʨʝʛʫʣʷʨʥʦʶ ʨʝʰʽʪʯʘʩʪʦʶ ʤʦʜʝʣʣʶ (ʫ ʨʘʟʽ 

ʦʜʥʦʯʘʩʥʦʛʦ ʧʨʦʩʦʯʝʥʥʷ  ʜʝʢʽʣʴʢʦʭ ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʠʥ ʥʘʜ ʽʥʰʠʤ ʰʘʨʽʚ 

ʪʢʘʥʠʥʠ ʘʙʦ ʩʢʣʦʤʘʪʫ). 

ʇʨʦʪʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʝ ʩʝʨʝʜʦʚʠʱʝ 

ʥʘʙʘʛʘʪʦ ʰʠʨʰʝ ʦʧʠʩʘʥʠʭ ʚʠʱʝ. ʇʨʠʯʦʤʫ ʯʠʤ ʩʢʣʘʜʥʽʰʝ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ 

ʪʘʢʠʭ ʪʽʣ, ʪʠʤ ʩʢʣʘʜʥʽʰʝ  ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʥʠʭ.  

ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʧʨʘʛʥʫʪʠ ʜʦ ʷʢʦʛʦʩʴ ʢʦʤʧʨʦʤʽʩʫ ʧʨʠ ʚʠʙʦʨʽ ʘʜʝʢʚʘʪʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ (ʬʽʟʠʯʥʦʾ) ʤʦʜʝʣʽ [113] ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢ ʩʪʨʫʢʪʫʨʠ ʨʝʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ, ʪʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʦʯʫʶʯʦʾ 

ʨʽʜʠʥʠ. 

 

ɺʠʩʥʦʚʢʠ 

 

ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ, ʥʘ ʙʘʟʽ 

ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʚʠʙʽʨ ʘʜʝʢʚʘʪʥʦʾ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʪʽʣ. 

ʎʷ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʝʪʝʨʤʽʥʘʮʽʾ ʫʪʦʯʥʝʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ  ʧʨʦʮʝʩʫ  ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 
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ʝʧʦʢʩʠʜʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʢʦʤʧʦʟʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʬʽʣʴʪʨʘʮʽʾ  ʜʣʷ 

ʣʘʤʽʥʘʨʥʦʾ ʪʝʯʽʾ ʚ'ʷʟʢʦʾ ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ, ʱʦ ʥʝ ʩʪʠʩʢʫʻʪʴʩʷ.  

 

3.1.1.2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʦ-
ʧʦʨʠʩʪʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 
ʥʘʧʦʚʥʶʚʘʯʽʚ 

 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ ʡ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ ʽ 

ʩʫʠhʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʨʝʘʣʽʟʫʶʯʦʛʦ ʾʭ  ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ  ʧʨʠ 

ʦʪʨʠʤʘʥʥʽ ʥʘʤʦʪʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʨʠʮʴ ʽ ʆɺʅ  ʫ ʚʠʛʣʷʜʽ ʨʦʚʽʥʛʽʚ, ʜʞʛʫʪʽʚ, ʪʢʘʥʠʥ ʪʦʱʦ, ʧʝʨʚʠʥʥʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʚʠʚʯʝʥʥʷ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ çʝʣʝʤʝʥʪʘʨʥʠʭè ʷʚʠʱ ʧʝʨʝʥʝʩʝʥʥʷ ʨʽʜʠʥʠ ʽ 

ʚʦʣʦʛʠ, ʩʢʣʘʜʘʶʯʠʭ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʦʩʦʯʝʥʥʷ ʽ ʩʫʰʽʥʥʷ 

ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʩʝʨʝʜʦʚʠʱ (ʪʽʣ) [275]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʘ ʩʘʤʝ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʩʦʯʝʥʥʷ, ʪʦ ʦʢʨʽʤ ʧʨʷʤʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʜʣʷ 

ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʽ ʚʦʣʦʛʠ ʚ ʮʠʭ ʪʝʭʥʦʣʦʛʽʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʦʚʽ ʤʦʜʝʣʴʥʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʽ 

ʧʨʦʮʝʜʫʨʥʦ-ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʽ ʧʽʜʭʦʜʠ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʟʠʯʥʠʭ (ʩʪʨʫʢʪʫʨʥʠʭ) ʤʦʜʝʣʝʡ [321].  

ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ:  

1) ʩʪʨʫʢʪʫʨʥʦ-ʤʝʨʝʞʝʚʽ ʤʦʜʝʣʽ ʧʦʨʠʩʪʦʛʦ ʽ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ  ï  çPore  Network Modelsè  (ʚʠʧʘʜʢʦʚʽ,  ʨʝʛʫʣʷʨʥʽ  ʡ  ʽʥ.  

ʨʝʰʽʪʢʠ  ʽ ʫʧʘʢʦʚʢʠ);   

2) ʤʝʪʦʜʦʣʦʛʽʷ  ʽ  ʤʘʪʝʤʘʪʠʯʥʠʡ  ʘʧʘʨʘʪ  ʪʝʦʨʽʾ  ʧʝʨʢʦʣʷʮʽʾ (percolation ï 

ʧʨʦʩʦʯʫʚʘʥʥʷ);  ʜʣʷ ʥʘʰʠʭ ʟʘʚʜʘʥʴ ï ʮʝ ʨʦʟʛʣʷʜ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ ï ʧʝʨʝʥʝʩʝʥʥʷ 

ʨʽʜʠʥʠ ʘʙʦ ʛʘʟʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʰʽʪʦʢ, ʱʦ 

ʤʦʜʝʣʶʶʪʴ ʜʠʩʧʝʨʩʥʝ ʘʙʦ ʧʦʨʠʩʪʝ  ʩʝʨʝʜʦʚʠʱʝ  (ʧʝʨʢʦʣʷʮʽʷ ʧʦ ʟʚ'ʷʟʢʘʭ, 

ʧʝʨʢʦʣʷʮʽʷ ʧʦ ʚʫʟʣʘʭ);  

3) ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ (cluster ï ʧʫʯʦʢ, ʟʚ'ʷʟʢʘ) ï ʩʪʘʪʠʩʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʦʩʦʙʣʝʥʠʭ    ʩʪʨʫʢʪʫʨ;  ʫ  ʟʘʜʘʯʘʭ  ʧʝʨʝʥʝʩʝʥʥʷ  ʚʠʚʯʘʶʪʴʩʷ  ʦʙòʻʜʥʘʥʥʷ ï

ʢʣʘʩʪʝʨʠ ʧʨʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʯʘʩʪʦʢ, ʤʦʣʝʢʫʣ ʡ ʽʥ., ʾʭ ʨʦʟʤʽʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ 

ʟʚ'ʷʟʦʢ ʟ ʧʝʨʝʥʦʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʝʨʝʜʦʚʠʱʘ; ʨʽʟʥʦʚʠʜʠ ʢʣʘʩʪʝʨʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʘʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ  ʚ  ʟʘʚʜʘʥʥʷʭ  ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʛʦ  ʘʥʘʣʽʟʫ; 

ʟʘʨʘʟ ʪʝʨʤʽʥ  çʢʣʘʩʪʝʨè ʩʪʘʚ ʤʦʜʥʠʤ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʘʤʠʭ  ʨʽʟʥʠʭ  ʛʘʣʫʟʷʭ  ï  

ʚʽʜ  ʤʦʣʝʢʫʣʷʨʥʠʭ  ʧʨʦʮʝʩʽʚ  ʜʦ  ʝʢʦʥʦʤʽʢʠ  ʽ  ʧʦʣʽʪʠʢʠ;  

4) ʬʨʘʢʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ï çFractal Theoryè  (fractus ï ʜʨʦʙʣʝʥʠʡ) ï 

ʤʦʜʝʣʶʚʘʥʥʷ  ʽ  ʚʠʚʯʝʥʥʷ  ʚʣʘʩʪʠʚʦʩʪʝʡ  ʛʝʦʤʝʪʨʠʯʥʠʭ  ʝʣʝʤʝʥʪʽʚ  (ʣʽʥʽʡ,  

ʧʦʚʝʨʭʦʥʴ, ʦʙ'ʻʤʥʠʭ  ʫʪʚʦʨʝʥʴ),  ʱʦ ʚʨʘʭʦʚʫʻ  ʟʤʽʥʫ  ʜʦʚʞʠʥʠ,  ʧʣʦʱʽ,  ʦʙ'ʻʤʫ  

ʧʨʠ ʟʤʽʥʽ ʤʘʩʰʪʘʙʫ ʚʠʤʽʨʫ. 

ʇʨʠʯʦʤʫ ʚʩʽ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ 4 ʧʽʜʭʦʜʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʽʣʴʥʦ, 

ʘʙʦ ʫ ʜʦʚʽʣʴʥʽʡ ʢʦʤʙʽʥʘʮʽʾ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʽʚ ʜʝʪʝʨʤʽʘʮʽʾ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ 

ʪʽʣ ʥʘ ʦʩʥʦʚʽ ʆɺʅ, ʪʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ  ʚʦʣʦʢʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʪʘʢʠʭ ʪʽʣ ʚ 
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ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʩʪʫ ʩʫʤʫ ʣʽʥʽʡʥʠʭ ʢʘʧʽʣʷʨʽʚ ʟ 

ʦʜʥʘʢʦʚʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʪʠʥʦʤ, ʦʩʢʽʣʴʢʠ ʢʘʧʽʣʷʨʠ ʫ ʚʦʣʦʢʥʠʩʪʠʭ ʩʠʩʪʝʤʘʭ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʨʫʙʦʢ. ɼʦ ʪʦʛʦ ʞ, ʷʢ ʧʨʘʚʠʣʦ, ʢʘʧʽʣʷʨ 

ʥʝ ʙʫʜʝ ʢʨʫʛʣʠʤ, ʘ ʡʦʛʦ ʩʪʽʥʢʠ ʛʣʘʜʢʠʤʠ.  

ʌʦʨʤʘ   ʽ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʽʚ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʫ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʧʦ ʡʦʛʦ ʜʦʚʞʠʥʽ ʜʣʷ ʨʝʘʣʴʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʢʘʧʽʣʷʨʠ ʤʦʞʫʪʴ ʨʦʟʛʘʣʫʞʫʚʘʪʠʩʷ, ʟʤʠʢʘʪʠʩʷ, ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʪʫʧʠʢʘʤʠ (ʧʨʠ 

ʧʨʦʩʦʯʫʚʘʥʥʽ ʪʘʢʠʭ ʢʘʧʽʣʷʨʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ  "ʧʣʷʰʢʦʚʠʡ ʝʬʝʢʪ"), ʘʙʦ 

ʧʦʨʘʤʠ ʚʝʣʠʢʦʛʦ ʦʙ'ʻʤʫ.  

ʂʨʽʤ ʮʴʦʛʦ, ʰʦʨʩʪʢʫʚʘʪʽʩʪʴ ʩʪʽʥʦʢ ʢʘʧʽʣʷʨʽʚ  ʚʠʢʣʠʢʘʻ ʪʘʢ ʟʚʘʥʠʡ  

"ʢʘʧʽʣʷʨʥʠʡ ʛʽʩʪʝʨʝʟʠʩ". ʆʩʪʘʥʥʽʡ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʥʶ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʽʚ ʟʚ'ʷʟʫʶʯʠʭ, ʱʦ ʜʦʙʨʝ ʟʤʦʯʫʶʪʴ, ʽ ʥʘʚʧʘʢʠ, ʩʧʦʚʽʣʴʥʝʥʥʶ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʽʚ, ʱʦ  ʧʦʛʘʥʦ ʟʤʦʯʫʶʪʴ. ɼʦ ʪʦʛʦ ʞ 

ʙʽʣʴʰʽʩʪʴ ʢʘʧʽʣʷʨʽʚ ʫ ʚʦʣʦʢʥʠʩʪʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʟʘʢʨʠʪʽ ʟ ʙʦʢʽʚ ʽ ʤʘʶʪʴ 

ʚʽʜʛʘʣʫʞʝʥʥʷ.  

ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʝʪʝʨʤʽʥʘʮʽʾ ʫʪʦʯʥʝʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ  ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʦʣʽʤʝʨʥʠʤʠ ʨʽʜʠʥʘʤʠ, ʘ ʩʘʤʝ ɽɿ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ 

ʪʝʦʨʽʾ ʬʽʣʴʪʨʘʮʽʾ  ʜʣʷ ʣʘʤʽʥʘʨʥʦʾ ʪʝʯʽʾ ʚ'ʷʟʢʦʾ ʥʝʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ, ʱʦ ʥʝ 

ʩʪʠʩʢʫʻʪʴʩʷ.  

ʊʦʤʫ  ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ɽɿ, 

ʥʘʥʝʩʝʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ,   ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘʧʦʚʥʝʥʥʷ 

ʚʝʣʠʢʠʭ ʧʦʨ ʽ ʢʘʧʽʣʷʨʽʚ ɽɿ (ʪʘʢ ʟʚʘʥʘ  "ʧʝʥʝʪʨʘʮʽʷ"), ʘʣʝ ʡ ʧʨʦʥʠʢʥʝʥʥʷ ʡʦʛʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʣʦʢʥʘ. ʇʝʨʰʝ ʷʚʠʱʝ ʤʦʞʥʘ ʫʤʦʚʥʦ ʥʘʟʚʘʪʠ  "ʧʦʧʝʨʝʯʥʠʤ" 

ʧʨʦʩʦʯʫʚʘʥʥʷʤ (ʪʦʙʪʦ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʪʢʘʥʠʥʠ), 

ʜʨʫʛʝ ˈ  "ʧʦʟʜʦʚʞʥʽʤ" ʧʨʦʩʦʯʫʚʘʥʥʷʤ (ʪʦʙʪʦ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʫʟʜʦʚʞ ʢʘʧʽʣʷʨʽʚ 

ʚʦʣʦʢʦʥ).  

ʗʢ ʚʽʜʤʽʯʝʥʦ ʚ  ʨʦʙʦʪʘʭ [12-13, 16], ʚʣʘʩʥʝ ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ: ʥʘʥʝʩʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘ ʧʦʚʝʨʭʥʶ 

ʆɺʅ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʦʪʥʘ (ʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ), ʧʨʦʥʠʢʥʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ ʚ ʧʦʨʠ ʧʦʣʦʪʥʘ, ʜʠʬʫʟʽʶ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʜʦ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, 

ʜʠʬʫʟʽʶ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʩʝʨʝʜʠʥʫ ʚʦʣʦʢʦʥ.  

ʇʨʠʯʦʤʫ ʚ ʧʨʦʮʝʩʘʭ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʢʘʟʘʥʽ ʩʪʘʜʽʾ ʥʝ 

ʤʘʶʪʴ ʯʽʪʢʠʭ ʢʦʨʜʦʥʽʚ, ʦʩʢʽʣʴʢʠ ʨʝʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʦʣʦʜʽʶʪʴ ʥʝʦʜʥʦʨʽʜʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʥʘ ʨʽʟʥʠʭ ʜʽʣʴʥʠʮʷʭ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ ʯʦʪʠʨʠ ʩʪʘʜʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʧʨʦʪʽʢʘʶʪʴ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ.  ʎʽ ʯʠʥʥʠʢʠ ʥʝʨʽʜʢʦ ʚʝʜʫʪʴ ʜʦ  ʧʦʻʜʥʘʥʥʷ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʩʪʘʜʽʡ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ  ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʽ ʧʘʨʘʤʝʪʨʽʚ ʘʜʝʢʚʘʪʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ 

(ʬʽʟʠʯʥʦʾ) ʤʦʜʝʣʽ ʆɺʅ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʙʦʨʫ ʘʜʝʢʚʘʪʥʦʾ 

ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʽʚ   ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ ʟ ʢʦʤʧʦʟʠʮʽʡ ʝʧʦʢʩʠʧʦʣʽʤʝʨʽʚ, 

ʟʦʢʨʝʤʘ, ʚ ʧʨʦʮʝʩʘʭ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʩʫʰʽʥʥʷ. 
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ɼʝʷʢʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʜʝʢʚʘʪʥʦʾ 
ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʆɺʅ  

 

ɹʘʟʦʚʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠ ʜʝʪʝʨʤʽʥʫʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʢʽʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ [12̍ 13] ʻ ʢʦʨʝʢʪʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʆɺʅ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʦʪʨʠʤʘʥʝ ʮʝ ʨʽʚʥʷʥʥʷ, ʘ 

ʩʘʤʝ ʧʦʨʠʩʪʦʩʪʽ Ů, ʧʠʪʦʤʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ Sʫʜ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

(ʛʽʜʨʘʚʣʽʯʥʦʛʦ) ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʫ rʝʬ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʆɺʅ.  

ʇʨʠ ʧʦʙʫʜʦʚʽ ʩʪʨʫʢʪʫʨʥʦʾ  (ʬʽʟʠʯʥʦʾ) ʤʦʜʝʣʽ ʆɺʅ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʯʦʪʠʨʠ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ, ʝʬʝʢʪʠʚʥʦʛʦ 

(ʛʽʜʨʘʚʣʽʯʥʦʛʦ) ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʫ rʝʬ.  

ʇʝʨʰʠʡ ʟ ʥʠʭ ˈ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʨʝʪʠʥʫ 

ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʆɺʅ.  

ɼʨʫʛʠʡ ˈ ʚʠʟʥʘʯʝʥʥʷ rʝʬ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʣʷ ʭʘʨʘʢʪʝʨʥʦʾ ʢʽʥʝʪʠʯʥʦʾ 

ʢʨʠʚʦʾ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ʊʨʝʪʽʡ ˈ ʚʠʟʥʘʯʝʥʥʷ rʝʬ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʜʣʷ  ʛʨʘʥʠʯʥʦ 

ʫʱʽʣʴʥʝʥʦʛʦ ʆɺʅ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ (ʜʣʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ 

ʚʦʣʦʢʦʥ).  

ʏʝʪʚʝʨʪʠʡ ˈ ʚʠʟʥʘʯʝʥʥʷ rʝʬ ʆɺʅ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʫʩʠʣʣʷ ʡʦʛʦ 

ʥʘʪʷʛʥʝʥʥʷ N  ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ.  

ʆʙʨ̌ʫʥʪʫʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʽʜʭʦʜʽʚ ʦʧʠʩʫʶʪʴʩʷ ʥʠʞʯʝ.  

ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʻ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʷʢ ʜʣʷ ʦʧʪʠʯʥʦ ʧʨʦʟʦʨʠʭ, ʪʘʢ ʽ ʦʧʪʠʯʥʦ ʥʝʧʨʦʟʦʨʠʭ (ʥʘʧʨʠʢʣʘʜ, 

ʤʝʪʘʣʦʚʦʣʦʢʥʠʩʪʠʭ) ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʩʝʨʝʜʦʚʠʱ, ʽ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʾʭ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʡ ʧʦʙʫʜʦʚʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ. 

ɿʘ ʮʠʤ ʧʽʜʭʦʜʦʤ ʘʜʝʢʚʘʪʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʆɺʅ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʚʠʥʥʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʢʦʥ ʚ ʩʪʨʫʢʪʫʨʽ ʢʦʤʧʦʟʠʪʫ  

ʥʘ ʦʩʥʦʚʽ ʆɺʅ [108, 321].  

ʇʦ ʟʥʘʡʜʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʽ ʚʠʜʫ ʫʧʘʢʦʚʢʠ ʚʦʣʦʢʦʥ ʫ 

ʧʝʨʝʪʠʥʽ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʆɺʅ ʚ ʦʧʪʠʤʫʤʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʭʝʤʠ ʘʨʤʫʚʘʥʥʷ ʽ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʚ̔ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ ʆɺʅ ʧʦʣʽʤʝʨʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ  [102], ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʜʽʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [110].  

ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʦʟʧʦʜʽʣ ʚʦʣʦʢʦʥ ʚ ʧʝʨʝʪʠʥʽ ʢʦʤʧʦʟʠʪʫ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ 

ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʧʘʨʘʤʝʪʨʠ ʦʜʝʨʞʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ (ʟʫʩʠʣʣʷ 

ʥʘʪʷʛʥʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠ ʧʨʦʩʦʯʝʥʥʽ ʽ ʥʘʤʦʪʫʚʘʥʥʽ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʦʙʦʣʦʥʢʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʰʘʛ ʨʦʟʢʣʘʜʢʠ, ʰʚʠʜʢʽʩʪʴ ʥʘʤʦʪʫʚʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʠʡ ʨʝʞʠʤ ʪʚʝʨʜʥ̔ʥ̫  ʽ ʧʨʝʩʫʚʘʥʥ̫ ), ʧʨʦʮʝʥʪʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʘʶʯʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʽʥ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ ʟʥʘʯʝʥʴ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʫʧʘʢʦʚʢʠ ʚʦʣʦʢʦʥ ʫ ʧʝʨʝʪʠʥʽ ʢʦʤʧʦʟʠʪʫ, ʚʠʟʥʘʯʫʚʘʥʘ ʩʪʨʫʢʪʫʨʥʠʤ ʘʥʘʣʽʟʦʤ 
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ʰʣʽʬʫ ʥʘʪʫʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʦʤʫ ʩʪʘʪʠʩʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʽ ʜʝʪʝʨʤʽʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʘʜʝʢʚʘʪʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 

ʅʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤ ʫʷʚʣʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʆɺʅ ʻ ʩʪʨʫʢʪʫʨʘ ʢʘʧʽʣʷʨʥʦ-

ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ ʧʘʨʘʣʝʣʴʥʦ-ʟʚʠʚʠʩʪʠʭ ʢʘʧʽʣʷʨʽʚ 

ʨʽʟʥʠʭ ʨʘʜʽʫʩʽʚ, ʷʢʫ ʤʦʞʥʘ ʜʝʪʝʨʤʽʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʧʦʨ 

ʨʘʜʽʫʩʦʤ ɟ ʧʦ ʨʦʟʤʽʨʘʭ ű(ɟ).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʧʨʦʩʦʯʝʥʦʛʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʘ ʚʠʟʥʘʯʝʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ 

ʆɺʅ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ N ʨʦʙʣʷʪʴ ʤʽʢʨʦʰʣʽʬ ʡʦʛʦ ʧʝʨʝʪʠʥʫ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʜʦ 

ʚʦʣʦʢʦʥ ʥʘʧʨʷʤʽ.  

ɼʘʣʽ ʫ ʧʝʨʝʪʠʥʽ ʤʽʢʨʦʰʣʽʬʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʨʦʟʧʦʜʽʣ 

ʜʦʚʞʠʥ ʝʢʩʪʭʦʨʜ ʚʦʣʦʢʦʥ, ʘʙʦ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ű(ɟ)= G(ǎ) ʧʦʨ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ǎ. ʇʨʠ ʮʴʦʤʫ ʝʢʩʪʭʦʨʜʠ ʩʠʤʚʦʣʽʟʫʶʪʴ ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʚ ʧʝʨʝʨʽʟʽ 

ʢʦʤʧʦʟʠʪʫ, ʘʙʦ, ʷʢ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʝʢʚʽʚʘʣʝʥʪʥʠʡ (ʝʬʝʢʪʠʚʥʠʡ) ʜʽʘʤʝʪʨ (ʯʠ 

ʧʦʜʚʽʡʥʠʡ ʨʘʜʽʫʩ rʝʬ) ʧʦʨ, ʘ ʜʦʚʞʠʥʠ  ʝʢʩʪʭʦʨʜ ʥʦʩʷʪʴ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. 

ɿʘ ʫʤʦʚʠ ʥʘʡʢʨʘʱʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʚʦʜʷʪʴ ʜʝʪʝʨʤʽʥʽʟʘʮʽʶ ʪʝʦʨʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ 

ű(ɟ)= G(ǎ). ʇʽʩʣʷ ʮʴʦʛʦ ʦʙʯʠʩʣʶʶʪʴ ʧʦʨʠʩʪʽʩʪʴ Ů, ʧʠʪʦʤʫ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ 

Sʫʜ ʪʘ ʝʬʝʢʪʠʚʥʠʡ (ʘʙʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ) ʢʘʧʽʣʷʨʥʠʡ ʨʘʜʽʫʩ rʝʬ ʰʫʢʘʥʦʛʦ ʆɺʅ ʷʢ 

ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʜʦʚʞʠʥ ʝʢʩʪʭʦʨʜ 

ű(ɟ) = G(ǎ). 

ʇʦʨʠʩʪʽʩʪʴ Ů ʫ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʤʫ ʪʽʣʽ ʟʛʽʜʥʦ [103] ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 
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ʜʝ  Nʦ  ̍  ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ ʧʦʤʽʞ ʚʦʣʦʢʥʘʤʠ ʫ ʧʣʦʱʠʥʽ ʰʣʽʬʫ ʢʦʤʧʦʟʠʪʫ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʠʪʦʤʫ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ Sʫʜ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ:  
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ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦ ʽ ɓʦ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʧʦʧʨʘʚʦʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʩʪʨʫʢʪʫʨʠ ʆɺʅ ʷʢ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʚʽʜʧʦʚʽʜʥʦ ʰʦʨʩʪʢʫʚʘʪʽʩʪʴ ʧʦʚʝʨʭʥʽ ʽ ʟʚʠʚʠʩʪʽʩʪʴ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʘʧʽʣʷʨʘ). 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʷʢ ʽ ʚ ʨʦʙʦʪʘʭ [102ˈ103], ʷʢ ʝʬʝʢʪʠʚʥʠʡ (ʘʙʦ 

ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʢʘʧʽʣʷʨʥʠʡ ʨʘʜʽʫʩ) rʝʬ ʰʫʢʘʥʦʛʦ ʆɺʅ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʘʜʽʫʩ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʢʘʧʽʣʷʨʦʤ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʦʜʚʦʻʥʦʛʦ 

ʦʙ'ʻʤʫ ʧʦʨ ʜʦ ʾʭ ʧʦʚʝʨʭʥʽ, ʪʦ ʙʫʜʝʤʦ ʤʘʪʠ: 
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ɼʣʷ ʛʨʘʥʠʯʥʦ ʘʨʤʦʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʝʣʠʢʦʶ ʦʙòʻʤʥʦʶ 

ʯʘʩʪʢʦʶ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʢʣʶʯʝʥʴ (ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʯʘʪʢʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ, ʚ ʩʝʨʝʜʽ) ʧʨʠʤʝʥʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʥʘ 

ʤʦʜʝʣʴ ʩʝʨʝʜʠ ɺʘʥʽʥʘ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʢʨʫʛʦʚʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʦʣʦʢʦʥ, ʦʩʽ 

ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʽ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʫʟʣʘʭ ʜʚʦʷʢʦʧʝʨʽʦʜʠʯʥʦʾ ʨʝʰʽʪʢʠ 

ʧʘʨʘʣʝʣʦʛʨʘʤʽʚ, ʘ ʧʨʦʩʪʽʨ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʟʘʧʦʚʥʝʥʠʡ ʟʚ'ʷʟʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

[108, 110].  

ʇʝʨʝʪʠʥʠ ʚʦʣʦʢʦʥ ʥʝ ʧʦʚʠʥʥʽ ʧʨʠ ʮʴʦʤʫ ʥʘʢʣʘʜʘʪʠʩʷ ʦʜʠʥ ʥʘ ʽʥʰʠʡ. 

ʄʽʢʨʦʰʣʽʬ ʥʘʪʫʨʥʦʾ ʦʙʦʣʦʥʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʆɺʅ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩ.3.9̍ ʘ, ʘ ʝʣʝʤʝʥʪʘʨʥʠʡ ʦʩʝʨʝʜʦʢ  ʪʘʢʦʾ ʤʦʜʝʣʽ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.3.9̍ ʙ.  

ʇʣʦʱʠʥʘ ʰʣʽʬʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʤʦʜʝʣʶʻʪʴʩʷ ʜʚʦʷʢʦʧʝʨʽʦʜʠʯʥʠʤ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʩʝʨʝʜʢʫ. 

ʗʢ ʧʘʨʘʤʝʪʨʠ ʫʧʘʢʦʚʢʠ ʚʦʣʦʢʦʥ ʚʠʙʨʘʥʽ ʜʦʚʞʠʥʠ ʡʦʛʦ ʩʪʦʨʽʥ  ɤ1 ʽ ɤ2 ʪʘ 

ʢʫʪ ʤʽʞ ʥʠʤʠ Ŭ. ʆʜʠʥʠʮʝʶ ʚʠʤʽʨʫ ʚʽʜʩʪʘʥʝʡ ʫ ʤʦʜʝʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʣʷ 

ʟʨʫʯʥʦʩʪʽ ʧʨʠʡʥʷʪʘ ʙʘʟʦʚʘ ʜʦʚʞʠʥʘ ʩʪʦʨʦʥʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʩʝʨʝʜʢʫ ɤ1.  

ʂʨʠʪʝʨʽʻʤ ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʩʣʫʞʠʪʴ ʟʙʽʛ ʟ ʧʝʚʥʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ, ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʩʪʘʥʦʚʠʪʴ (90ˈ95)%, 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʡʤʦʚʽʨʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʽʚ ʜʦʚʞʠʥ ʭʦʨʜ ʢʽʣ ʽ 

ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʚʦʣʦʢʥʘʤʠ (ʝʢʩʪʭʦʨʜ), ʘ ʪʘʢʦʞ ʚʝʣʠʯʠʥʠ çʧʦʨʠʩʪʦʩʪʽè 

Ů ʽ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʟʚ'ʷʟʫʶʯʦʛʦ ʚ ʤʦʜʝʣʽ ʽ ʥʘʪʫʨʥʦʤʫ ʢʦʤʧʦʟʠʪʽ ʚʽʜʧʦʚʽʜʥʦ.  

 

 

 

 

 

ʘ ʙ 

 

ʈʠʩ.  3.9.  ɼʦ  ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʆɺʅ: 

ʘ ˈ ʤ̔ʢʨʦʰʣʽʬ ʥʘʪʫʨʥʦʾ ʦʙʦʣʦʥʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʆɺʅ, 

ʟʙʽʣʴʰʝʥʥʷ ʭ1250; 

ʙ  ˈ ʘʜʝʢʚʘʪʥʘ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʆɺʅ ʟ ʨʽʚʥʦʚʝʣʠʢʠʤʠ ʚʫʟʣʦʚʠʤʠ 

ʢʦʣʘʤʠ 
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ɺʢʘʟʘʥʽ ʚʝʣʠʯʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʽʚ, ʧʨʦʚʦʜʠʤʠʭ ʫʟʜʦʚʞ 

ʚʠʧʘʜʢʦʚʦʾ ʩʽʯʥʦʾ ʧʨʷʤʦʾ, ʱʦ çʢʠʜʘʻʪʴʩʷè ʫ ʤʦʜʝʣʴʥʽʡ ʧʣʦʩʢʦʩʪʽ     (ʨʠʩ. 3.10) ʽ 

ʚ ʧʣʦʩʢʦʩʪʽ ʤʽʢʨʦʰʣʽʬʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʥʘʪʫʨʥʦʾ ʦʙʦʣʦʥʢʦʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 3.9 ˈ ʘ) [108]. 

 

 

 

           

ʈʠʩ. 3.10. ʉʭʝʤʘ ʚʠʤʽʨʽʚ ʜʦʚʞʠʥ ʭʦʨʜ ʢʽʣ ʽ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʢʦʣʘʤʠ 

ʧʨʠ çʢʠʜʘʥʥʽè ʚʠʧʘʜʢʦʚʦʾ ʩʽʯʥʦʾ ʚ ʤʦʜʝʣʴʥʽʡ ʨʝʰʽʪʯʘʩʪʽʡ ʧʣʦʱʠʥʽ, ʦʪʨʠʤʘʥʦʾ 

ʜʚʦʷʢʦʧʝʨʽʦʜʠʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʩʝʨʝʜʢʫ 

 

 

ɼʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʫʚʘʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʠ ʩʽʯʥʦʾ ʧʨʷʤʦʾ ʋd = ʢʍ+D, ʪʦʙʪʦ ʢʫʪ ʥʘʭʠʣʫ ɓ ʽ ʚʽʣʴʥʠʡ ʯʣʝʥ 

D, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʤʦʜʝʣʴʥʦʾ 

ʧʣʦʱʠʥʠ, ʻ ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʚ ʽʥʪʝʨʚʘʣʽ (0, 

1), ʪʦʙʪʦ ɓ, D = var. 

ʄʝʪʦʜʠʢʘ ʦʪʨʠʤʘʥʥʷ ʤʦʜʝʣʴʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʽʚ 

ʟʛʽʜʥʦ ʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʽʜʭʦʜʫ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ [108]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʽʚ ʚʝʣʴʤʠ ʪʨʫʜʦʤʽʩʪʢʠʡ ʧʨʦʮʝʩ, 

ʦʩʢʽʣʴʢʠ ʧʘʨʘʤʝʪʨʠ ʚʠʧʘʜʢʦʚʦʾ ʩʽʯʥʦʾ ʜʣʷ ʚʠʧʘʜʢʫ ɓ, D = var ʚʠʙʠʨʘʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʢʮ̔ʦʥʫʚʘʥʥ̫  ʘʣʛʦʨʠʪʤʫ ʛʝʥʝʨʫʚʘʥʥʷ  ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ 

ʯʠʩʝʣ ʧʦ ʤʝʪʦʜʫ ʄʦʥʪʝ-ʂʘʨʣʦ ʚ ʥ̔ʪʝʨʚʘʣ ̔(0, 1). 

ʄʦʜʝʣʴʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʽʚ ʜʦʚʞʠʥ ʭʦʨʜ ʚʦʣʦʢʦʥ (ʢʽʣ) 

ʽ ʝʢʩʪʭʦʨʜ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʪʨʠʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ɺʘʥʽʥʘ P(z), ʱʦ ʤʘʻ ŭ-ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʟʥʘʯʝʥʥʷʭ ʚʠʧʘʜʢʦʚʦʾ ʟʤʽʥʥʦʾ z [110]: 
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ʜʝ )(xSs  ð ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ;  

ʘ ʽ b   ð ʙʝʟʨʦʟʤʽʨʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʷʢ ʽ)(xSs , ʥʘ 

ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ;  

F(1 + b /2) ð ʛʘʤʤʘ-ʬʫʥʢʮʽʷ ɽʡʣʝʨʘ;  

F[(1 ð b ) / 2 ,  3/2, -ʘ2/2] ð ʚʠʨʦʜʞʝʥʘ ʛʽʧʝʨʛʝʦʤʝʪʨʠʯʥʘ ʬʫʥʢʮʽʷ 

ʂʫʤʤʝʨʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʠʧʫʱʝʥʴ ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʜʝʢʚʘʪʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʆɺʅ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʱʦ ʩʭʝʤʘʪʠʯʥʦ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 3.11 (ʘˈʜ), ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ.  

ɺʽʜ ʩʪʨʫʢʪʫʨʠ ʆɺʅ, ʷʢʘ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ 

ʧʘʨʘʣʝʣʴʥʦ-ʟʚʠʚʠʩʪʠʭ ʢʘʧʽʣʷʨʽʚ ʨʽʟʥʠʭ ʨʘʜʽʫʩʽʚ (ʨʠʩ. 3.11̍ ʘ), ʷʢʫ ʤʦʞʥʘ 

ʜʝʪʝʨʤʽʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʧʦʨ ʨʘʜʽʫʩʦʤ ɟ ʧʦ ʨʦʟʤʽʨʘʭ ű(ɟ), 

ʧʝʨʝʭʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (1ˈ4) ʜʦ ʦʩʝʨʝʜʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʆɺʅ 

ʷʢ ʨʝʛʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʥʽʡʥʠʭ ʢʘʧʽʣʷʨʽʚ ʟ ʦʜʥʘʢʦʚʠʤ ʧʦʟʜʦʚʞʥʽʤ ʧʝʨʝʪʠʥʦʤ 

(ʨʠʩ. 3.11̍ ʙ), ʩʭʝʤʘ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʶ ʨʽʜʠʥʦʶ ʷʢʠʭ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 3.11̍ ʚ ʽ ʨʠʩ. 3.11̍ ʛ (ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ʆɺʅ).  

ʊʦʙʪʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʩʭʝʤʠ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʦʜʠʥʦʯʥʦʛʦ ʢʘʧʽʣʷʨʫ  ʜʦʚʞʠʥʦʶ ǎ (ʨʠʩ. 3.11̍ ʜ), ʜʽʘʤʝʪʨ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 2rʝʬ. 
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ʈʠʩ. 3.11.  ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʠʧʫʱʝʥʴ (ʘˈʜ) ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʜʝʢʚʘʪʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʆɺʅ ʚ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ): 

dʚ ˈ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʚʦʣʦʢʥʘ; 

ɗ ˈ ʢʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ 

 

 

 

 

3.1.2. ʉʭʝʤʘ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
 

ʇʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ɽɿ, ʷʢ 

ʧʨʘʚʠʣʦ,  ʧʨʦʚʦʜʷʪʴ ʧʦ ʥʘʩʪʫʧʥʽʡ ʩʭʝʤʽ (ʨʠʩ. 3.12).  
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ʈʠʩ.  3.12. ʉʭʝʤʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ: 

ʘ ï ʧʦʟʜʦʚʞʥʻ ʧʨʦʩʦʯʫʚʘʥʥʷ; ʙ ï ʧʦʧʝʨʝʯʥʝ ʧʨʦʩʦʯʫʚʘʥʥʷ; 

ʚ ï  ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ ʧʨʦʩʦʯʫʚʘʥʥʷ; 

1 ï  ʧʨʦʩʦʯʫʚʘʥʠʡ ʚʦʣʦʢʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ; 2 ï  ʨʦʣʠʢ;  

3 ï  ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʚʘʥʥʘ ʟ ʨʽʜʠʥʥʠʤ ʟʚ'ʷʟʫʶʯʠʤ 

 

 

ɺʅ (ʩʪʨʽʯʢʘ ʘʙʦ ʜʞʛʫʪ) 1  ʟʤʦʪʫʻʪʴʩʷ ʟ ʙʦʙʽʥʠ, ʽ ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʨʦʣʠʢʽʚ 2 ʫ ʧʨʦʩʦʯʫʚʘʣʴʥʽʡ ʚʘʥʥʽ 3 ʟ ʨʽʜʠʥʥʠʤ ɽɿ, ʧʨʦʩʦʯʫʻʪʴʩʷ ʥʠʤ. ʏʘʩ 

ʧʨʦʩʦʯʫʚʘʥʥʷ t ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ ʫ 

ʚʘʥʥʽ (ʜʠʚ. ʨʠʩ. 3.12, a), ʜʦʨʽʚʥʶʻ t = t1, ʜʝ t1  ï ʯʘʩ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ʇʨʠ  ʧʦʧʝʨʝʯʥʦʤʫ (ʨʘʜʽʘʣʴʥʦʤʫ) ʧʨʦʩʦʯʫʚʘʥʥʽ (ʜʠʚ. ʨʠʩ. 3.12, ʙ) t = t2,  ʜʝ 

t2 ï  ʯʘʩ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ (ʜʠʚ. ʨʠʩ. 3.12, ʚ)         

t  = t1 + t2,  ʪʦʤʫ ʫʷʚʣʷʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʨʦʟʛʣʷʥʫʪʠ ʟʘʛʘʣʴʥʠʡ ʚʘʨʽʘʥʪ "ʚʽʣʴʥʦʛʦ" 

ʧʨʦʩʦʯʫʚʘʥʥʷ (ʫ ʩʪʘʮʽʦʥʘʨʥʽʡ ʧʦʩʪʘʥʦʚʮʽ), ʪʦʙʪʦ ʟʘ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʥʘʧʦʚʥʶʚʘʯʘ ʩʢʨʽʟʴ ʧʨʦʩʦʯʫʚʘʣʴʥʫ ʚʘʥʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ 

(ʢʽʥʝʪʠʢʦʶ) ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ [11, 12]. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʧʨʦʩʦʯʫʚʘʣʴʥʦʤʫ 

ʨʦʟʯʠʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʣʦʪʥʘ ʡ ʨʦʟʤʽʨʘʤʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ 

ʚʘʥʥʠ. ʆʜʥʘʢ ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʚʩʪʘʥʦʚʠʪʠ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʷʢʽʩʪʶ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʶ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʨʦʟʯʠʥʽ ʝʧʦʢʩʠʜʥʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ. 

 

3.1.3. ʋʪʦʯʥʝʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʢʽʥʝʪʠʯʥʝ ʨʽʚʥʷʥʥʷ  ʧʨʦʮʝʩʫ 
ʧʨʦʩʦʯʫʚʘʥʥʷ  ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 
ʝʧʦʢʩʠʜʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ   

 

ʋʪʦʯʥʝʥʽ ʢʽʥʝʪʠʯʥʽ ʨʽʚʥʷʥʥʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʘʙʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʷʢ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ  ɽɿ 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʾ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʬʦʨʤʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ɺʅ (ʩʪʨʽʯʢʦʚʽ ʤʘʪʝʨʽʘʣʠ: ʩʢʣʦʪʢʘʥʠʥʠ, ʩʢʣʦʤʘʪʠ, ʜʞʛʫʪʠ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʘ ʩʘʤʝ: ʟʫʩʠʣʣʷ 

ʥʘʪʷʛʥʝʥʥʷ ɺʅ, ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʢʦʛʦ ɽɿ ʽ ʪʠʩʢʫ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ.  

ʆʪʨʠʤʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʨʫʭ 

ʟʚ'ʷʟʫʶʯʦʛʦ ʚ ʩʠʩʪʝʤʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʨ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ,  ʟʜʽʡʩʥʝʥʦ ʟ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʣʘʤʽʥʘʨʥʦʾ (ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ 

ʚ'ʷʟʢʦʩʪʽ) ʪʝʯʽʾ ʚ'ʷʟʢʦʾ ʨʽʜʠʥʠ, ʱʦ ʥʝ ʩʪʠʩʢʫʻʪʴʩʷ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ  ʫʩʝʨʝʜʥʝʥʥʷ ʪʘʢʠʭ ʨʽʚʥʷʥʴ ʧʦ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʬʽʟʠʯʥʦʤʫ 

ʦʙ'ʻʤʫ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʝʤʦ ʤʘʪʠ ʚʽʜʦʤʠʡ ʟʘʢʦʥ ɼʘʨʩʽ, ʟ ʷʢʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʻ ʧʦʩʪʽʡʥʦʶ ʚʟʜʦʚʞ ʥʦʨʤʘʣʽ ʜʦ ʛʨʘʥʠʮʽ 

ʧʦʚʝʨʭʥʽ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʩʢʣʦʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʢʘʥʦʛʦ ʪʠʧʫ ʥʘ ʙʘʟʽ ʚʠʱʝʨʦʟʛʣʷʥʫʪʦʾ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ 

ʩʪʨʫʢʪʫʨʠ ɺʅ (ʨʠʩ. 3.9 ʽ ʨʠʩ. 3.11). ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʦʨʠ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʽ 

ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʛʫʣʷʨʥʦ (ʪʢʘʥʽ ʩʪʨʫʢʪʫʨʠ), ʽ ʜʦʚʞʠʥʠ ʪʘ 

ʜʽʘʤʝʪʨʠ ʾʭ ʩʧʽʚʨʦʟʤʽʨʥʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʟʘʛʘʣʴʥʘ ʚʠʩʦʪʘ ʨʽʚʥʷ  ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʧʽʜʽʡʤʘʻʪʴʩʷ ʧʽʜ 

ʜʽʻʶ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ. 

ʇʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʘʨʤʘʪʫʨʠ ʤʘʻ ʤʽʩʮʝ 

ʚʠʨʘʞʝʥʘ ʘʥʽʟʦʪʨʦʧʽʷ ʰʚʠʜʢʦʩʪʽ ʢʘʧʽʣʷʨʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʨʦʟʯʠʥʫ: 

ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʜʦʚʞ ʢʘʧʽʣʷʨʥʠʭ ʢʘʥʘʣʽʚ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʤʽʥʽʤʘʣʴʥʘ ï  ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ [12].  

ʎ̫  ʤʦʜʝʣʴ ʚʞʝ ʨʦʟʛʣʷʜʘʣʘʩʴ ʚ ʣʽʪʝʨʘʪʫʨʽ. ʊʘʢ, ʫ ʨʦʙʦʪʘʭ [11, 12, 95,     102 

ï 107, 109] ʪʘ ʽʥʰʠʭ ʜʘʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʚʥʷʥʥʷ ɼʘʨʩʽ. ɸʣʝ 

ʚʩʝ ʞ ʨʦʟʛʣʷʥʝʤʦ ʮʶ ʟʘʜʘʯʫ ʜʝʱʦ ʽʥʰʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʽʥʘʢʰʝ ʨʦʟʢʨʠʚʘʻ 

ʩʫʪʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ.  

ɺʠʙʝʨʝʤʦ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʜʣʷ ʪʢʘʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ (ʘʙʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʜʣʷ ʜʞʛʫʪʘ) ʟʘʛʘʣʴʥʫ ʚʠʩʦʪʫ 

ʨʽʚʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʐʚʠʜʢʽʩʪʴ ʧʝʥʝʪʨʘʮʽʾ (ʘʙʦ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʫ ʜʞʛʫʪʘ) ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟ ʨʽʚʥʷʥʥʷ  (3.6) ʨʽʚʥʦʚʘʛʠ 

ʩʠʣ, ʱʦ ʜʽʶʪʴ ʫ ʢʘʧʽʣʷʨʽ: 

 

ȹʈ = ȹʈʟʦʚʥ + ȹʈʛʽʜʨ + ȹʈʚʷʟʢ  = 0,     (3.6) 

 

ʜʝ ȹʈʟʦʚʥ  ï ʟʦʚʥʽʰʥʽ ʩʠʣʠ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ;  

ȹʈʛʽʜʨ  ï ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ;  

ȹʈʚʷʟʢ  ï ʩʠʣʠ ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ.  

ɿʦʚʥʽʰʥʽ ʩʠʣʠ ʜʦʨʽʚʥʶʶʪʴ:  

 

ȹʈʟʦʚʥ = ȹʈʢʘʧ = ȹɸʟʤʦʯ /ȹh,  

 

ʜʝ ȹɸʟʤʦʯ  ï  ʨʦʙʦʪʘ ʩʠʣ ʟʤʦʯʫʚʘʥʥʷ ʧʨʠ ʧʽʜʡʦʤʽ ʨʽʜʠʥʠ ʥʘ ʚʠʩʦʪʫ ȹh,  

ʚʽʜʥʝʩʝʥʘ ʜʦ ʦʜʠʥʠʮʽ ʧʣʦʱʽ  ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʘ: 

 

ȹɸʟʤʦʯ  =  Syʜ ȹh(ůʪʞ ï ůʪʛ) = Syʜ ȹh ůʞʛcosŪ.  

 

ʊʫʪ Syʜ  ï ʧʦʚʝʨʭʥʷ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ; 



 

 88 

 

ůʪʛ, ůʪʞ, ůʞʛ   ï ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʥʘ ʢʦʨʜʦʥʽ ʨʦʟʜʽʣʫ "ʪʚʝʨʜʝ ʪʽʣʦ ï ʛʘʟ", 

"ʪʚʝʨʜʝ ʪʽʣʦ ï ʨʽʜʠʥʘ", "ʨʽʜʠʥʘ ï  ʛʘʟ" ʚʽʜʧʦʚʽʜʥʦ;  

Ū ï ʢʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ.  

ʊʦʜʽ 

ȹʈʟʦʚʥ = Syʜ ůʞʛcosŪ.  

 

ɼʨʫʛʠʡ ʯʣʝʥ ʨʽʚʥʷʥʥʷ (3.1) ʜʦʨʽʚʥʶʻ:  

 

ȹʈʛʽʜʨ = ï ȹɸʛʽʜʨ /ȹh,  

 

ʜʝ ȹɸʛʽʜʨ ï ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʥʷʪʪʷ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʚʠʩʦʪʦʶ h ʥʘ 

ʚʠʩʦʪʫ ȹh,  ʚʽʜʥʝʩʝʥʘ ʜʦ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ:  

 

ȹɸʛʽʜʨ =  Ů ɔ g h ȹh ,  

 

ʜʝ Ů  ï  ʧʦʨʠʩʪʽʩʪʴ;  

ɿʚʽʜʩʠ  

 

ȹʈʛʽʜʨ = ï ȹɸʛʽʜʨ /ȹh =  ï Ů ɔ g h.  

 

ʊʨʝʪʽʡ ʯʣʝʥ ʨʽʚʥʷʥʥʷ (3.6) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ  

 

ȹʈʚʷʟʢ = 
dt

dh
h

r

S

ʝʬ

ʪʨh- , 
 

 

ʜʝ ɖ  ï   ʚ'ʷʟʢʽʩʪʴ ʨʽʜʠʥʠ;  

rʝʬ ï   ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʧʦʨ;  

Sʪʨ   ï ʧʦʚʝʨʭʥʷ ʪʝʨʪʷ ʪʝʯʽʾ ʨʽʜʠʥʠ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʪʽʣʘ.  

ɼʣʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʽ ʪʢʘʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ 

Sʪʨ å Sʫʜ. ʊʦʜʽ ʨʽʚʥʷʥʥʷ (3.6) ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

ȹʈ = Syʜ ůʞʛcosŪ ï Ů ɔ g h 
dt

dh
h

r

S

ʝʬ

ʪʨh-  = 0,     
(3.7) 

 

ʨʽʰʝʥʥʷ ʡʦʛʦ ʤʘʻ ʚʠʛʣʷʜ: 

 

ù
ù
ú

ø

é
é
ê

è
-

-
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qs

eg

qsegge

qsh

coscos/1

1
ln

cos
22

2
ʫʜʫʜ

ʝʬ

ʫʜʪʨ

S

gh

Sghrg

SS
t .  

(3.8) 

 

ʇʨʠ t Ÿ Ð ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʨʽʜʠʥʠ (ʛʨʘʥʠʯʥʘ ʚʠʩʦʪʘ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ) hÐ ʜʦʨʽʚʥʶʻ: 
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qs
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S
h

ʫʜ
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=
¤

. 
 

ʇʦʟʥʘʯʠʤʦ 

ʪʨ

ʦ
S

rg
a

ʝʬ

h

er
= ;   

s
f =  Sʪʨ/Sʫʜ, 

 

 

ʜʝ 
s
fð   ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ.  

ʊʦʜʽ ʬʦʨʤʫʣʘ (3.8) ʧʨʠʡʤʝ ʚʠʛʣʷʜ 
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(3.9) 

ʌʦʨʤʫʣʘ (3.9) ʜʣʷ ʤʘʣʠʭ ʯʘʩʽʚ (ʨʝʛʫʣʷʨʥʽ ʪʢʘʥʽ ʧʦʨʠʩʪʽ ʩʪʨʫʢʪʫʨʠ) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʢʣʘʜʘʥʥʷ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʬʫʥʢʮʽʾ ʚ ʩʪʫʧʝʥʝʚʠʡ ʨʷʜ ʽ ʚʽʜʢʠʜʘʥʥʷ 

ʯʣʝʥʽʚ ʨʷʜʫ ʙʽʣʴʰ, ʥʽʞ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʤʘʣʦʩʪʽ, ʟʘʧʠʰʝʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

ʝʬʫʜ

ʪʨ

ʝʬ

s

rS

hS

r

h
t

qs

h

qs

hf

cos2cos2

22

== . 
(3.10) 

        

ʌʦʨʤʫʣʘ (3.10) ʧʨʠ 
s
f= 1 (Sʪʨ å Sʫʜ) ʩʧʽʚʧʘʜʘʻ ʟ ʢʽʥʝʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ 

ʄ.ɸ.ɸʣʴʪʰʫʣʝʨʘ [104]. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤʫʣ ʫ ʨʦʙʦʪʘʭ 

[11, 12, 95, 102 ï 107, 109], ʬʦʨʤʫʣʘ (3.10) ʤʽʩʪʠʪʴ ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʧʦʨ rʝʬ ʪʘ 

ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 
s
f =  Sʪʨ/Sʫʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʶ: 

    

ʪʨs

ʝʬ

ʧʨʦʥ
S

r
ʂ

f

e2

= . 
 

(3.11) 

    

ɿ ʨʽʚʥʷʥʥʷ (3.10) ʚʠʧʣʠʚʘʻ, ʱʦ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ɽɿ ʥʘ ʚʠʩʦʪʫ h, ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ h2 ʽ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʠʡ ʝʢʚʽʚʘʣʝʥʪʥʦʤʫ (ʝʬʝʢʪʠʚʥʦʤʫ) ʢʘʧʽʣʷʨʥʦʤʫ ʨʘʜʽʫʩʫ rʝʬ.  

ʈʽʚʥʷʥʥʷ (3.10) ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʯʘʩ ʽ ʰʚʠʜʢʽʩʪʴ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʚʠʩʦʪʫ ʧʽʜʡʦʤʫ 

ʟʚ'ʷʟʫʶʯʦʛʦ), ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ  ʧʨʦʩʦʯʫʚʘʥʥʷ 

(ʛʘʙʘʨʠʪʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʚʘʥʥʠ). 

         ʅʘʧʨʷʤʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (3.10), 

ʥʘʩʪʫʧʥʽ:  

Syʜŷ; ůʞʛcos Ūŷ; ŪŹ; ɖŹ; ŮŹ. 
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3.2. ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʘʜʽʫʩʘ ʧʦʨ  
 

ɿʥʘʭʦʜʞʝʥʥʷ rʝʬ ʟ ʭʘʨʘʢʪʝʨʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ  ʧʨʦʩʦʯʫʚʘʥʥʷ 
 

ʆʩʥʦʚʥʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠ ʜʝʪʝʨʤʽʥʫʚʘʥʥʽ ʢʽʥʝʪʠʯʥʠʭ ʨʽʚʥʷʥʴ ʧʨʦʮʝʩʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʨʽʚʥʷʥʥʷ (3.10), ʻ ʢʦʨʝʢʪʥʝ ʟʥʘʭʦʜʞʝʥʥʷ rʝʬ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʪʠʧʫ ʥʘʧʦʚʥʶʚʘʯʘ, ʘʙʦ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʽ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ  rʝʬ (ʥʘ ʙʘʟʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ  [248 ï 249 ] ʪʦʱʦ). 

ɼʣʷ ʚʠʧʘʜʢʫ ʪʢʘʥʦʛʦ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʪʦʙʪʦ ʥʘʧʦʚʥʶʚʘʯʘ ʟ 

ʨʝʛʫʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʧʽʜʽʡʪʠ ʽʥʰʠʤ 

ʩʧʦʩʦʙʦʤ.  

ɿ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʥʷ  (3.10) ʟʘ ʫʤʦʚʠ Sʪʨ å  Sʫʜ  (ʜʣʷ  ʨʝʛʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ) ʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʘʜʽʫʩʫ ʧʦʨ rʝʬ: 

 

t2

h
r

2

ʝʬ
qs

h

cos
= , 

(3.12) 

     

ʪʦʙʪʦ, ʟʥʘʶʯʠ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽɿ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʢʽʥʝʪʠʯʥʫ 

ʢʨʠʚʫ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ rʝʬ. 

ʇʨʠʯʦʤʫ ʮʝ ʟʥʘʯʝʥʥʷ  ʥʝ ʧʦʚʠʥʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ, 

ʪʦʙʪʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʙʦʨʫ ʪ. ʆ (tʦ, hʦ) ʥʘ ʚʽʜʨʽʟʢʫ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ              

(ʨʠʩ. 3.13).  
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ʈʠʩ. 3.13. ɼʦ ʚʠʟʥʘʯʝʥʥʷ  rʝʬ  ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʭʘʨʘʢʪʝʨʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
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ɿ ʨʽʚʥʷʥʥʷ (3.10)  ʤʦʞʥʘ ʪʘʢʦʞ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʘʜʽʫʩʘ ʧʦʨ 

rʝʬ: 
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h
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h
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coscos

cos h4
tg

h4

dt
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r

h4

r

dt

dh
ʝʬ

==Ý= ,   
(3.13) 

 

ʜʝ tgŬ ï  ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʜʦʪʠʯʥʦʾ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʽʥʝʪʠʯʥʦʾ 

ʢʨʠʚʦʾ ʫ ʬʽʢʩʦʚʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ.   

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʢʦʨʝʢʪʥʽʡ ʧʦʙʫʜʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʽʥʝʪʠʯʥʠʭ 

ʢʨʠʚʠʭ ʟʥʘʯʝʥʥʷ rʝʬ, ʦʪʨʠʤʘʥʽ ʟʘ ʮʠʤʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʥʝ ʧʦʚʠʥʥʽ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʪʠʩʴ. ɿ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʴ (3.12) ʽ (3.13) ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʙʨʦʙʢʘ 

ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ 

ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʨʘʜʽʫʩʘ 

ʧʦʨ ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ N. 

 

ɿʥʘʭʦʜʞʝʥʥʷ  rʝʬ  ʜʣʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ ʚʦʣʦʢʦʥ 
 

ʉʧʨʦʙʫʡʤʦ ʪʝʧʝʨ ʟʥʘʡʪʠ rʝʬ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ. ʊʝʦʨʝʪʠʯʥʦ rʝʬ 

ʛʨʘʥʠʯʥʦ ʫʱʽʣʴʥʝʥʦʛʦ ʘʨʤʫʶʯʦʛʦ ɺʅ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

ʇ

S2
r
ʝʬ
= ,   

(3.14) 

 

ʜʝ S ï ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʘ; 

ʇ ï ʧʝʨʠʤʝʪʨ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʘ. 

ɺ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʦʣʦʢʦʥ  

ʦʜʥʦʛʦ ʜʽʘʤʝʪʨʫ (ʩʢʣʷʥʠʭ ʚʦʣʦʢʦʥ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ) ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦʶ ʻ 

ʛʝʢʩʘʛʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʨʠʩ. 3.14). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ɽɿ ʪʝʯʝ ʧʦ ʢʘʥʘʣʘʭ, ʱʦ ʤʘʶʪʴ ʬʦʨʤʫ ʟʘʯʦʨʥʝʥʦʾ ʬʽʛʫʨʠ ʥʘ ʨʠʩ. 

3.14.  

ʊʦʜʽ, ʨʦʟʨʘʭʫʚʘʚʰʠ ʟʥʘʯʝʥʥʷ ʇ ʽ S, ʱʦ ʚʭʦʜʷʪʴ ʚ (3.14), ʜʣʷ ʮʴʦʛʦ 

ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʚʠʧʘʜʢʫ, ʙʫʜʝʤʦ ʤʘʪʠ: 

p

p

b 2
3

d
ʇ

S2
r

ʚʝʬ

-

== ,  

 

 

ʜʝ dʚ ï ʜʽʘʤʝʪʨ ʚʦʣʦʢʥʘ ʥʘʧʦʚʥʶʚʘʯʘ; 

ɓ ï ʢʦʝʬʽʮʽʻʥʪ ʟʚʠʚʠʩʪʦʩʪʽ, ʷʢʠʡ ʤʦʞʥʘ ʥʘʙʣʠʞʝʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

?

h
=b , 

 

ʜʝ h ï ʚʠʩʦʪʘ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʨʫ ʥʘʧʦʚʥʶʚʘʯʘ; 
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ʈʠʩ. 3.14.  ɼʦ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ rʝʬ  ʟʘ 

ʧʨʠʧʫʱʝʥʥʷ  ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ ʩʢʣʷʥʠʭ ʚʦʣʦʢʦʥ ʫ ʩʪʨʫʢʪʫʨʽ  

ʛʨʘʥʠʯʥʦ ʫʱʽʣʴʥʝʥʦʛʦ ʘʨʤʫʶʯʦʛʦ ɺʅ 

 

 

?  ï ʜʦʚʞʠʥʘ ʢʘʥʘʣʫ, ʱʦ ʦʛʠʥʘʻ ʚʦʣʦʢʥʘ ʧʦ ʚʠʩʦʪʽ h, ʷʢʘ ʫ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ: 

ö
ö

÷

õ

æ
æ

ç

å
+=

2

3
1dh ʚ . 

 

ɹʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ ʢʘʥʘʣʫ ʧʦ ʡʦʛʦ ʧʝʨʝʪʠʥʫ, ʙʫʜʝʤʦ 

ʤʘʪʠ: 

? = 0,833 ˊ dʚ.  

 

ʊʦʜʽ  

ɓ =0,713,    
âʚʝʬ

0,036d  2
3

d
ʇ

S2
r =

-

==
p

p

b . 

 

 

ɺʅ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ ʜʞʛʫʪʦʚʽ ʽ ʪʢʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʩʢʣʷʥʠʭ ʚʦʣʦʢʦʥ,  ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʥʠʪʦʢ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʚʦʣʦʢʦʥ ʙʽʣʷ (9 ï 11) ʤʢʤ. ʊʦʜʽ rʝʬ = 0,036 dʚ = 0,036Ŀ10 = 0,36 ʤʢʤ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʪʷʛʥʝʥʥʷ ɺʅ rʝʬ  ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʴ, 

ʘ ʩʘʤʝ ʟʤʝʥʰʫʚʘʪʠʩʴ. ʇʨʠ ʮʴʦʤʫ  ʰʚʠʜʢʽʩʪʴ ʧʨʦʩʦʯʫʚʘʥʥʷ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʴ 

ʷʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɺʅ 

ʟʛʽʜʥʦ  (3.14). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʽ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ rʝʬ ʩʢʣʦʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ  ʟʘ ʬʦʨʤʫʣʘʤʠ (3.13) ʘʙʦ (3.14), ʪʦʙʪʦ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʝʘʣʴʥʦʛʦ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ. 
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3.3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ  ʧʨʦʮʝʩʫ  
ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 
ʝʧʦʢʩʠʜʥʠʤʠ ʟʚ'ʷʟʫʶʯʠʤʠ  

 

ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʣʷ ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽ ʪʢʘʥʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʘ ɽɿ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʘ ʩʘʤʝ ʤʝʪʦʜʫ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʽʜʭʦʜʫ, ʫ ʢʦʤʧʣʝʢʪ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʟʨʘʟʦʢ 

ʚʠʤʽʨʶʚʘʯʘ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʪʠʧʫ òʀʇʉ-8204ò.  

 

3.3.1. ʇʝʨʝʜʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 
ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  
ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ  

ʩʫʢʫʧʥʦʩʪʽ ʯʠʥʥʠʢʽʚ ʧʨʦʮʝʩʫ (ʚ'ʷʟʢʦʩʪʽ ɽɿ, ʩʪʨʫʢʪʫʨʠ ʥʘʧʦʚʥʶʚʘʯʘ, ʟʫʩʠʣʣʷ 

ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ ʡ ʽʥ.) ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʯʘʩ ʽ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʷʛʫʚʘʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʘ ʯʝʨʝʟ  ʚʘʥʥʫ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 3.5), ʘ ʪʘʢʦʞ ʚʠʙʨʘʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ [117]. 

ʇʝʨʝʜʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʘʩʥʦʚʫʶʪʴʩʷ, ʟʦʢʨʝʤʘ,  ʥʘ ʪʦʤʫ, 

ʱʦ ʻ ʚʽʜʦʤʠʤ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʜʥʽʻʾ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʯʦʚʠʥʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʾʾ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ  [118 ï 119], ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʦʜʫʣʷʮʽʾ-ʜʝʤʦʜʫʣʷʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ [120], ʘ ʪʘʢʦʞ  ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʣʦʤʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ 

ʧʨʠ ʟʘʤʽʥʽ ʢʦʨʜʦʥʽʚ ʨʦʟʜʽʣʫ ʚʽʜ ʪʠʧʫ ʢʦʥʪʘʢʪʫʶʯʠʭ ʩʝʨʝʜʦʚʠʱ [11 ï 12, 117].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʧʦʨʠʩʪʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʦʙʨʘʞʝʥʦ, ʟʦʢʨʝʤʘ,  ʫ ʨʦʙʦʪʘʭ [116 ï 117, 121 ï 125]. ʄʝʪʦʜ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʤʽʥʽ ʦʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʭʦʛʦ ʪʢʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʘ) ʧʨʠ ʟʘʥʫʨʝʥʥʽ   ʡʦʛʦ ʚ 

ʧʦʣʽʤʝʨʥʝ ʟʚ'ʷʟʫʶʯʝ [11].  

ɿʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ  ʧʦʢʘʟʘʣʦ, ʱʦ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʪʦʥʢʦʛʦ ʧʨʦʟʦʨʦʛʦ ʧʦʨʠʩʪʦʛʦ ʦʙ'ʻʢʪʘ 

(ʧʨʦʩʦʯʝʥʦʾ ʩʢʣʦʪʢʘʥʠʥʠ) ʫ ʧʨʦʮʝʩʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʚʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʡ ʧʨʦʮʝʩ [116]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʟ ʟʘʛʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʫʯʢʘ 

ʧʘʨʘʣʝʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ ʧʦʛʣʠʥʘʻʪʴʩʷ ʪʠʤ ʤʝʥʰʘ ʾʭ ʯʘʩʪʢʘ, ʯʠʤ ʛʣʠʙʰʝ 

ʚʽʜʙʫʣʦʩʷ ʧʨʦʩʦʯʫʚʘʥʥʷ. ʎʝʡ ʬʘʢʪ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʨʠ ʧʨʦʥʠʢʥʝʥʥʽ 

ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʟ ʦʜʥʽʻʾ ʩʝʨʝʜʠ ʚ ʽʥʰʫ ʚʽʥ ʟʘʣʦʤʣʶʻʪʴʩʷ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʤ 

ʟʘʣʦʤʣʝʥʥʷ ʉʥʝʣʽʫʩʘ, ʦʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʩʝʨʝʜʦʚʠʱʘ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʘʣʦʤʣʝʥʥʷ.  



 

 94 

 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʟʘʤʽʥʠ ʧʦʚʽʪʨʷ ʚ ʧʦʨʘʭ ʽ 

ʢʘʧʽʣʷʨʘʭ ɺʅ ʥʘ ʧʦʣʽʤʝʨʥʝ ʟʚ'ʷʟʫʶʯʝ. ʊʦʤʫ ʧʨʠ ʚʠʪʽʩʥʝʥʥʽ ʧʦʚʽʪʨʷ ʟ ʧʦʨʠʩʪʦʛʦ 

ʪʽʣʘ ʨʦʟʯʠʥʦʤ ʧʦʣʽʤʝʨʫ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʧʨʦʭʦʜʞʝʥʥʷ ʽ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ. 

ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʧʦʚʽʪʨʷ (nʧ = 1,003)  ʟʥʘʯʥʦ ʥʠʞʯʝ, ʥʽʞ ʧʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ʩʣʶʜʠ (1,5620) ʘʙʦ ʩʢʣʘ (nʩ = 1,5 ï 1,7). ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ʨʦʟʯʠʥʽʚ ʧʦʣʽʤʝʨʽʚ ʩʪʘʥʦʚʠʪʴ nʨ.ʧ. = 1,4 ï 1,5.  

ʇʘʜʘʶʯʠʡ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ ʧʨʠ ʟʫʩʪʨʽʯʽ ʟʽ ʩʢʣʷʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ 

ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟʘʚʞʜʠ ʙʫʜʝ ʧʦʩʪʫʧʘʪʠ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʶ ʧʽʜ 

ʢʫʪʦʤ ʽ ʨʦʟʩʽʶʚʘʪʠʩʷ ʫ ʚʩʽʭ ʥʘʧʨʷʤʘʭ. ʊʦʤʫ ʯʝʨʝʟ ʚʦʣʦʢʥʦ ʧʨʦʭʦʜʠʪʴ ʣʠʰʝ 

ʯʘʩʪʠʥʘ ʧʝʨʚʠʥʥʦʛʦ ʧʨʦʤʝʥʷ, ʽ ʚʦʥʦ ʧʦʨʽʚʥʷʥʦ ʩʚʽʪʣʦʧʨʦʥʠʢʥʝ.  

ʗʢʱʦ ʞ ʚʦʣʦʢʥʘ ʦʪʦʯʝʥʽ ʟʚ'ʷʟʫʶʯʠʤ, ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʷʢʦʛʦ 

ʙʣʠʟʴʢʠʡ ʜʦ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʘ, ʪʦ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ 

ʟʘʣʦʤʣʶʻʪʴʩʷ ʪʨʦʭʠ, ʽ ʢʦʤʧʦʟʠʮʽʷ ʻ ʙʽʣʴʰ ʩʚʽʪʣʦʧʨʦʥʠʢʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʯʠʩʪʠʤ (ʥʝʧʨʦʩʦʯʝʥʠʤ) ɺʅ. ʊʦʤʫ  ʧʨʠ ʟʘʤʽʥʽ ʧʦʚʽʪʨʷ ʧʦʣʽʤʝʨʦʤ ʩʚʽʪʣʦ 

ʨʦʟʩʽʶʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʪʦʙʪʦ ʩʚʽʪʣʦʨʦʟʩʽʶʚʘʥʥʷ ʤʝʥʰʘʻ, ʘ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʟʨʦʩʪʘʻ. 

ʗʢ ʚʞʝ ʚʢʘʟʫʚʘʣʦʩʴ ʚ ʨʦʟʜʽʣʽ 1, ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʨʽʜʠʥʥʠʤ 

ʧʦʣʽʤʝʨʥʠʤ ʟʚ'ʷʟʫʶʯʠʤ ʩʢʣʦʪʢʘʥʠʥʠ ʚʣʘʩʥʝ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʧʨʦʮʝʩʠ: 

ʟʤʦʯʫʚʘʥʥʷ ʽ ʧʨʦʩʦʯʫʚʘʥʥʷ. ʇʽʜ ʟʤʦʯʫʚʘʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʟʘʤʽʥʘ ʛʨʘʥʠʯʥʦʾ 

ʧʦʚʝʨʭʥʽ "ʩʢʣʦ ï ʧʦʚʽʪʨʷ" ʥʘ ʧʦʚʝʨʭʥʶ "ʩʢʣʦ ï ʟʚ'ʷʟʫʶʯʝ".  

ʇʨʦʮʝʩ ʟʤʦʯʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʤ ʥʘʪʷʛʦʤ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟʽ ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʝʤ, ʘ ʪʘʢʦʞ 

ʛʝʦʤʝʪʨʠʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʢʣʷʥʠʭ ʚʦʣʦʢʦʥ ʫ ʩʪʨʫʢʪʫʨʽ ʥʘʧʦʚʥʶʚʘʯʘ. ʋ ʪʦʡ 

ʞʝ ʯʘʩ ʧʽʜ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ  ʧʨʦʥʠʢʥʝʥʥʷ ʟʚ'ʷʟʫʶʯʦʛʦ ʧʽʜ ʜʽʻʶ 

ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʤʽʞ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ. 

ɼʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ  ʥʘ ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʷʢ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʯʠʥʥʠʢʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʟʤʦʯʫʚʘʥʽʩʪʴ [11, 126]. 

ʆʩʪʘʥʥʷ, ʷʢ ʮʝ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ,  ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʨʘʡʦʚʠʤ ʢʫʪʦʤ ʟʤʦʯʫʚʘʥʥʷ Ū,   ʘʙʦ ʟʤʦʯʫʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ůcos Ū,   ʜʝ ů ï 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ (ʘʙʦ ʧʠʪʦʤʘ ʚʽʣʴʥʘ ʧʦʚʝʨʭʥʝʚʘ ʝʥʝʨʛʽʷ).  

ɺ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʟʤʦʯʫʚʘʥʥʷʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʟʘʚʞʜʠ ʽ ʥʝ ʧʦʚʥʽʩʪʶ, ʪʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʣʘʩʠʯʥʽ ʟʘʢʦʥʠ ʦʜʠʥʠʯʥʦʛʦ ʢʘʧʽʣʷʨʘ ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ (ʪʦʙʪʦ ʙʝʟ ʚʠʢʨʠʚʣʝʥʴ 

ʧʦ ʡʦʛʦ ʜʦʚʞʠʥʽ), ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ   ʧʦʣʽʤʝʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʤʦʞʥʘ ʪʽʣʴʢʠ 

ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʧʨʠʧʫʱʝʥʥʷʭ [126]. 

ʊʘʢ, ɺʅ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʚʦʣʦʢʦʥ,  ʧʝʨʝʧʣʝʪʝʥʠʭ ʽ ʩʬʦʨʤʦʚʘʥʠʭ ʫ ʥʠʪʽ, ʨʽʚʥʠʮʽ, ʩʪʨʽʯʢʠ, ʜʞʛʫʪʠ ʟ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʶ ʢʘʧʽʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ [105, 127]. ʊʨʘʢʪʫʚʘʥʥʷ ʢʘʧʽʣʷʨʥʦ-

ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʷʢ ʧʫʯʢʘ ʢʘʧʽʣʷʨʽʚ ʦʜʥʘʢʦʚʦʛʦ ʨʘʜʽʫʩʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʨʷʜʽ 

ʨʦʙʽʪ [104, 107]. ʇʨʠʯʦʤʫ ʜʦʩʠʪʴ ʭʦʨʦʰʠʡ ʟʙʽʛ ʜʦʩʣʽʜʫ ʟ ʪʝʦʨʽʻʶ ʙʫʚ 

ʦʪʨʠʤʘʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʮʝʧʮʽʾ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ. 

ʇʨʦʪʝ ʚʦʣʦʢʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʧʨʦʩʪʫ ʩʫʤʫ ʣʽʥʽʡʥʠʭ ʢʘʧʽʣʷʨʽʚ ʟ ʦʜʥʘʢʦʚʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʪʠʥʦʤ, 

ʦʩʢʽʣʴʢʠ ʢʘʧʽʣʷʨʠ ʫ ʚʦʣʦʢʥʠʩʪʠʭ ʩʠʩʪʝʤʘʭ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 
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ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʨʫʙʦʢ [12, 128]. ɼʦ ʪʦʛʦ ʞ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʘʧʽʣʷʨ ʥʝ ʙʫʜʝ 

ʢʨʫʛʣʠʤ, ʘ ʡʦʛʦ ʩʪʽʥʢʠ ʛʣʘʜʢʠʤʠ.  

ʌʦʨʤʘ   ʽ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʽʚ ʤʦʞʫʪʴ ʤʽʥʷʪʠʩʷ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʧʦ ʡʦʛʦ ʜʦʚʞʠʥʽ ʜʣʷ ʨʝʘʣʴʥʠʭ ɺʅ. ʂʨʽʤ ʪʦʛʦ, ʢʘʧʽʣʷʨʠ ʤʦʞʫʪʴ 

ʨʦʟʛʘʣʫʞʫʚʘʪʠʩʷ, ʟʤʠʢʘʪʠʩʷ, ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʪʫʧʠʢʘʤʠ (ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʪʘʢʠʭ 

ʢʘʧʽʣʷʨʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ  "ʧʣʷʰʢʦʚʠʡ ʝʬʝʢʪ"), ʘʙʦ ʧʦʨʘʤʠ ʚʝʣʠʢʦʛʦ 

ʦʙ'ʻʤʫ.  

ɼʦ ʪʦʛʦ ʞ ʰʦʨʩʪʢʽʩʪʴ ʩʪʽʥʦʢ ʢʘʧʽʣʷʨʽʚ  ʚʠʢʣʠʢʘʻ ʪʘʢ ʟʚʘʥʠʡ  "ʢʘʧʽʣʷʨʥʠʡ 

ʛʽʩʪʝʨʝʟʠʩ" [104, 107], ʷʢʠʡ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʥʶ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʽʚ ʟʚ'ʷʟʫʶʯʠʭ, ʱʦ ʜʦʙʨʝ ʟʤʦʯʫʶʪʴ, ʽ ʥʘʚʧʘʢʠ, ʩʧʦʚʽʣʴʥʝʥʥʶ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʽʚ, ʱʦ  ʧʦʛʘʥʦ ʟʤʦʯʫʶʪʴ [129]. ɹʽʣʴʰʽʩʪʴ 

ʢʘʧʽʣʷʨʽʚ ʫ ʚʦʣʦʢʥʠʩʪʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʟʘʢʨʠʪʽ ʟ ʙʦʢʽʚ ʽ ʤʘʶʪʴ ʚʽʜʛʘʣʫʞʝʥʥʷ [12].  

ʗʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʪʢʘʥʠʭ ɺʅ ɽɿ, ʥʘʥʝʩʝʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʶ 

ʥʘʧʦʚʥʶʚʘʯʘ,   ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘʧʦʚʥʝʥʥʷ ʚʝʣʠʢʠʭ ʧʦʨ ʽ ʢʘʧʽʣʷʨʽʚ 

ʟʚ'ʷʟʫʶʯʠʤ (ʪʘʢ ʟʚʘʥʘ  "ʧʝʥʝʪʨʘʮʽʷ"), ʘʣʝ ʡ ʧʨʦʥʠʢʥʝʥʥʷ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʚʦʣʦʢʥʘ. ʇʝʨʰʝ ʷʚʠʱʝ ʤʦʞʥʘ ʫʤʦʚʥʦ ʥʘʟʚʘʪʠ  "ʧʦʧʝʨʝʯʥʠʤ" ʧʨʦʩʦʯʫʚʘʥʥʷʤ 

(ʪʦʙʪʦ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʪʢʘʥʠʥʠ), ʜʨʫʛʝ ï  

"ʧʦʟʜʦʚʞʥʽʤ" ʧʨʦʩʦʯʫʚʘʥʥʷʤ (ʪʦʙʪʦ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʫʟʜʦʚʞ ʢʘʧʽʣʷʨʽʚ ʚʦʣʦʢʦʥ).  

ʗʢ ʚʽʜʤʽʯʝʥʦ ʚ  ʨʦʙʦʪʘʭ [12, 17, 116], ʚʣʘʩʥʝ ʧʨʦʮʝʩ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ: ʥʘʥʝʩʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘ 

ʧʦʚʝʨʭʥʶ ʧʦʣʦʪʥʘ (ʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ), ʧʨʦʥʠʢʥʝʥʥʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚ 

ʧʦʨʠ ʧʦʣʦʪʥʘ, ʜʠʬʫʟʽʶ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʜʦ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, ʜʠʬʫʟʽʶ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʩʝʨʝʜʠʥʫ ʚʦʣʦʢʦʥ. 

ʇʨʠʯʦʤʫ ʚ ʧʨʦʮʝʩʘʭ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʢʘʟʘʥʽ ʩʪʘʜʽʾ ʥʝ 

ʤʘʶʪʴ ʯʽʪʢʠʭ ʢʦʨʜʦʥʽʚ, ʦʩʢʽʣʴʢʠ ʨʝʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʦʣʦʜʽʶʪʴ ʥʝʦʜʥʦʨʽʜʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ ʯʦʪʠʨʠ ʩʪʘʜʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʧʨʦʪʽʢʘʶʪʴ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ.  ʎʽ ʯʠʥʥʠʢʠ ʥʝʨʽʜʢʦ ʚʝʜʫʪʴ ʜʦ  ʧʦʻʜʥʘʥʥʷ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʩʪʘʜʽʡ. 

ʋ ʩʚʽʪʣʽ ʚʠʱʝʩʢʘʟʘʥʦʛʦ  ʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ (ʘ ʩʘʤʝ ʤʝʪʦʜʫ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ)  ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʩʫʪʥʦʩʪʽ ʯʽʪʢʠʭ ʢʦʨʜʦʥʽʚ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʩʪʘʜʽʡ ʧʨʦʩʦʯʫʚʘʥʥʷ. ɸʜʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʟʫʤʦʚʣʝʥʝ ʡʦʛʦ ʚʽʜʥʦʩʥʦʶ ʧʨʦʩʪʦʪʦʶ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʶ. 

ʆʧʠʩʘʥʽ ʚ ʨʦʙʦʪʘʭ [117, 124 ï 125, 130]  ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʠʩʪʨʦʾ ʽ ʤʝʪʦʜʠʢʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʘ ʩʘʤʝ ʤʝʪʦʜʫ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ,  ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, 

ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ :̒  

ï ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʦʜʥʦʢʨʘʪʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʦʜʥʦʛʦ ʟʨʘʟʢʘ, ʥʝʣʦʢʘʣʽʟʦʚʘʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʚ ʤʽʩʮʽ ʚʠʤʽʨʶʚʘʥʴ;  

ï ʧʦʨʫʰʝʥʥʷ ʧʣʦʱʠʥʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʚʽʜʥʦʩʥʦ ʦʧʪʠʯʥʦʛʦ ʜʞʝʨʝʣʘ 

ʽ ʧʨʠʡʤʘʯʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʚʠʤʽʨʘʭ;  

ï ʥʝʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʩʪʨʫʢʪʫʨʠ ʟʨʘʟʢʘ ʽ ʢʽʣʴʢʦʩʪʽ ʟʚ'ʷʟʫʶʯʦʛʦ, 

ʱʦ ʥʘʥʦʩʠʪʴʩʷ.   
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ʅʘ ʨʠʩ. 3.15  ʟʦʙʨʘʞʝʥʘ ʪʝʧʣʦʦʙʤʽʥʥʘ ʢʦʤʽʨʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ɺʅ  ɽɿ   [117], ʷʢʠʡ ʩʣʫʛʫʚʘʣʘ ʙʘʟʦʶ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.15. ʊʝʧʣʦʦʙʤʽʥʥʘ ʢʦʤʽʨʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʆɺʅ  ɽɿ   [117] 

 

 

ʊʦʤʫ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʫʩʫʥʝʥʥʷ ʚʠʱʝʟʛʘʜʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʚʽʜʦʤʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʤʝʪʦʜʠʢ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʣʠʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ  

ʩʫʰʽʥʥʷ, ʱʦ ʤʦʜʝʣʶʶʪʴʩʷ, ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ. 

 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʘ ʥʘʩʪʫʧʥʦʶ:  

ï ʨʦʟʨʦʙʣʝʥʥʷ  ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʢʨʦʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʦʛʦ ɺʅ ʽʟ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʟ ʨʦʟʤʽʨʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʦʢʘʣʽʟʘʮʽʶ 

ʢʨʘʡʦʚʠʭ ʝʬʝʢʪʽʚ ʧʨʠ ʥʘʪʷʛʥʝʥʥʽ ʡ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʢʦʩʫ;  

ï ʨʦʟʨʦʙʣʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ   ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ 

ʟʨʘʟʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʥʘ ʙʘʟʽ ʦʜʥʦʛʦ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ;  

ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ ʷʢ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ        

[131 ï 136], ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʠʩʝʨʪʘʥʪʦʤ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ [138 ï 144]. 

ʊʘʢʠʤʠ ʻ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ɺʅ ɽɿ ʽ ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ ʧʨʦʮʝʩʫ 

ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ. 
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3.3.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʯʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʫ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ 
ʥʘʧʦʚʥʶʚʘʯʽʚ  

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ɺʅ ʚʠʢʦʨʠʩʪʘʣʠ 

ʤʝʪʦʜ ʢʘʧʽʣʷʨʥʦʛʦ ʧʽʜʥʷʪʪʷ ɽɿ ʧʦ ʚʦʣʦʢʥʫ, ʱʦ ʤʦʜʝʣʶʻ ʨʝʘʣʴʥʽ ʫʤʦʚʠ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʘʨʤʫʶʯʠʭ ɺʅ ɽɿ ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʇʂʄ [11, 12].  

ʗʢ ʥʘʧʦʚʥʶʚʘʯ 1 (ʨʠʩ. 3.16) ʚʠʢʦʨʠʩʪʘʣʠ ʜʞʛʫʪ  ʟ ʩʢʣʦʨʦʚʽʥʛʫ ʤʘʨʢʠ 

ɺʄʇʉ 10-40ʭ1-78, ʷʢʠʡ ʟʘʥʫʨʶʚʘʣʠ ʦʜʥʠʤ ʢʽʥʮʝʤ ʚ ɽɿ 2 ʤʘʨʢʠ ɽɼʊ-10 ʚ 

ʩʢʣʷʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 3.  

ʊʦʚʱʠʥʘ ʜʞʛʫʪʘ ʩʪʘʥʦʚʠʣʘ 2 ʤʤ, ʰʠʨʠʥʘ 10 ʤʤ, ʜʦʚʞʠʥʘ 100 ʤʤ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʜʦ ʢʽʥʮʷ ʜʞʛʫʪʘ ʧʽʜʚʽʰʫʚʘʣʠ ʚʘʥʪʘʞ 

4 (ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʩʪʘʥʦʚʠʣʦ 30 ʅ/ʤ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.16. ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ  ʧʨʦʮʝʩʫ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ: 

1 ï ʚʦʣʦʢʥʠʩʪʠʡ ʥʘʧʦʚʥʶʚʘʯ;  2 ï ʟʚ'ʷʟʫʶʯʝ;  3 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 

4  ï ʚʘʥʪʘʞ; 5 ï ʢʘʪʝʪʦʤʝʪʨ; 6 ï ʜʞʝʨʝʣʦ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ; 

7 ï ʫʱʽʣʴʥʶʚʘʯ 

 

 

ʊʝʤʧʝʨʘʪʫʨʫ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʧʽʜʪʨʠʤʫʚʘʣʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 Áʉ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʩʪʘʪʫ U-10 (ʥʘ ʨʠʩ. 3.16 ʥʝ ʧʦʢʘʟʘʥʠʡ). ʗʢ ʪʝʧʣʦʥʦʩʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʚʽʜ 50 Áʉ ʜʦ 70 Áʉ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ.  
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ʇʝʨʝʤʽʱʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ɽɿ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʢʘʪʝʪʦʤʝʪʨʦʤ 5 ʪʠʧʫ 

ʂʄ-6, ʥʘʚʧʨʦʪʠ ʦʙ'ʻʢʪʠʚʫ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʶʚʘʣʦʩʴ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʞʝʨʝʣʦ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ 6, ʪʦʙʪʦ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʧʨʦʩʦʯʫʚʘʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ɺʅ. 

ɿʤʦʯʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ɽɿ ʚʠʟʥʘʯʘʣʠ ʧʦ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʠʩʦʪʽ ʡʦʛʦ 

ʟʘʪʽʢʘʥʥʷ ʧʦ ʩʢʣʷʥʦʤʫ ʢʘʧʽʣʷʨʫ ʧʽʜ ʜʽʻʶ ʩʠʣ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʥʝʥʥʷ. 

ɿʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ ůcos Ū  ʜʦʨʽʚʥʶʻ 2Ŀ10-2 ʅ/ʤ. ɼʠʥʘʤʽʯʥʫ ʚ'ʷʟʢʽʩʪʴ ɽɿ ɖ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʦʚʽʩʢʦʟʠʤʝʪʨʘ ʍʝʧʣʝʨʘ. ɰʾ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ        

0,5 ʇʘĿʩ.  

ʇʽʩʣʷ ʧʨʦʧʫʩʢʘʥʥʷ ʜʞʛʫʪʘ ɺʅ ʯʝʨʝʟ ɽɿ ʦʩʪʘʥʥʻ ʧʦʯʠʥʘʣʦ ʧʽʜʽʡʤʘʪʠʩʷ ʧʦ 

ʢʘʧʽʣʷʨʥʠʭ ʢʘʥʘʣʘʭ ʥʠʪʦʢ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ.  

ʐʚʠʜʢʽʩʪʴ ʽ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ɽɿ ʧʦ ʧʝʨʝʪʠʥʫ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ 

ʚʽʜʣʽʯʫʚʘʣʘʩʴ ʚʽʜ ʨʽʚʥʷ ʮʴʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ, ʙʫʣʘ ʙʽʣʴʰʦʶ ʚ 

ʤʽʩʮʷʭ ʤʝʥʰʦʛʦ ʤʽʞʚʦʣʦʢʦʥʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ, ʪʦʙʪʦ ʙʫʣʘ 

ʥʝʨʽʚʥʦʤʽʨʥʦʶ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ  [11, 12].  

ʇʨʠ ʮʴʦʤʫ ʢʘʧʽʣʷʨʥʽ ʩʠʣʠ ʚ ʟʦʥʽ ʤʝʥʽʩʢʫ ʩʪʷʛʫʚʘʣʠ ʚʦʣʦʢʥʘ, ʘ ʚ ʥʠʞʥʽʭ 

ʧʝʨʝʪʠʥʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʦʟʧʣʠʚʘʥʥʷ ʚʦʣʦʢʦʥ ʽ ʥʘʙʫʭʘʥʥʷ, ʚʝʨʪʠʢʘʣʴʥʫ 

ʛʨʘʥʠʮʶ ʷʢʦʛʦ ʧʨʠʡʤʘʣʠ ʟʘ ʚʠʩʦʪʫ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ʅʘ ʨʠʩ. 3.17 ʟʦʙʨʘʞʝʥʽ ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʜʣʷ 

ʩʢʣʦʨʦʚʽʥʛʫ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 50 Áʉ (ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʘ ʩʪʘʥʦʚʠʣʦ N = 30 ʅ/ʤ),  ʘ ʪʘʢʦʞ ʢʽʥʝʪʠʯʥʘ ʢʨʠʚʘ, ʱʦ ʦʪʨʠʤʘʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʟʘ ʨʽʚʥʷʥʥʷʤ (3.10).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.17.  ʂʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʮʝʩʫ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʩʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʜʞʛʫʪʦʚʦʛʦ ʪʠʧʫ: 

 1 ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʢʨʠʚʘ; 2 ï ʢʨʠʚʘ, ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʨʽʚʥʷʥʥʷʤ (3.10); 
ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ Nʚ = 7: )(

2
xSs =0,11 ʤʤ; e~= 0,25 ʤʤ;   

V
k = 8,9% 
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ɿ ʨʠʩ. 3.17 ʚʠʜʥʦ, ʱʦ ʨʽʚʥʷʥʥʷ (3.10) ʜʦʩʠʪʴ ʜʦʙʨʝ ʦʧʠʩʫʻ ʢʽʥʝʪʠʢʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. ʆʙʯʠʩʣʝʥʠʡ ʟʘ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʦʤ ʟʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɹʦʢʽʥʘ-ʎʠʧʣʘʢʦʚʘ [102]  ʯʘʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ t1 = 0,6 ʭʚ.  

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ rʝʬ = f (N) (ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʘ rʝʬ 

ʚʽʜ  ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ N ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 50 ʦʉ, 

ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ  ʨʠʩ. 3.18) ʪʘʢʦʞ ʟʘʧʘʪʝʥʪʦʚʘʥʘ [254] .  

 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.18. ɿʘʣʝʞʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ rʝʬ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʢʣʦʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ N ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 50 ʦʉ 
ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (Nʚ=7) rʝʬĀ106:  )(

2
xSs  = 0,001ʤ; e~  = 0,005ʤ; 

V
k  = 7,1%. 

 

ɿʥʘʡʜʝʥʝ  ʟʥʘʯʝʥʥʷ rʝʬ ʨʘʜʽʫʩʘ ʜʣʷ ʩʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʜʞʛʫʪʦʚʦʛʦ ʪʠʧʫ ʟʘ ʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʠ N = 0  rʝʬ = 0,33 ʤʢʤ. 

ʋ ʨʦʙʦʪʽ  [281]   ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʤʦʜʝʣʴʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ ʪʢʘʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ rʝʬ ʚʽʜ ʟʫʩʠʣʣʷ ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ N  ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ (ʨʠʩ. 3.18). 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʊ ʪʨʝʙʘ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ rʝʬ = f (N), 

ʪʦʙʪʦ ʙʫʜʫʚʘʪʠ ʩʽʤʝʡʩʪʚʦ ʮʠʭ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʝʙʘ ʟʥʘʭʦʜʠʪʠ  ʢʦʝʬʽʮʽʻʥʪʠ  ʘʧʨʦʢʩʠʤʫʶʯʦʛʦ ʨʽʚʥʷʥʥʷ  ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ N, ʪʦʙʪʦ ʟʥʘʭʦʜʠʪʠ ʟʥʘʯʝʥʥʷ rʝʬ,  ʷʢʝ ʚʭʦʜʠʪʴ ʚ ʨʽʚʥʷʥʥʷ 

(3.10), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ʆʪʨʠʤʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3.10) ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ 

ʯʘʩʫ, ʰʚʠʜʢʦʩʪʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʡ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ ɽɿ ʫ ʜʞʛʫʪʽ, 

 



 

 100 

 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʫʣʦʥʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʤʝʪʦʜʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʰʠʥʢʦʶ 

ʢʘʧʽʣʷʨʥʦʛʦ ʥʘʩʠʯʝʥʥʷ, ʤʝʪʦʜʫ ʧʫʣʴʚʝʨʠʟʘʮʽʾ ʪʦʱʦ. ʏʘʩ "ʚʽʣʴʥʦʛʦ" 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʻ, ʦʯʝʚʠʜʥʦ, ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʤ ʯʘʩʦʤ ʟʥʘʭʦʜʞʝʥʥʷ ɺʅ ʫ 

ʚʘʥʥʽ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ɿʤʽʥʘ ʚʝʣʠʯʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʫ  ʨʽʚʥʷʥʥʷ (3.10), ʘ ʩʘʤʝ ʟʙʽʣʴʰʝʥʥʷ  ʟʥʘʯʝʥʴ 

ůcosŪ, ɖ, Syʜ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ Ū, ɔ ʽ Ů, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʾ ʋɿ-

ʜʽʾ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ ɽɿ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʯʘʩ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ, ʱʦ ʥʘʜʘʣʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ.  

ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʞʠʤʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘʙʦ ʚʘʢʫʫʤʫʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ 

ʟ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʡʦʛʦ ɽɿ ʧʽʜ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʩʦʯʫʚʘʥʥʷ. 

 

3.3.3. ʈʦʟʨʦʙʣʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  

 

ʇʝʨʰ ʥʽʞ ʧʝʨʝʡʪʠ ʜʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ  ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʫʤʦʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʘ 

ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʻ ʯʘʩʪʠʥʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ. 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʘ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 
 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ 

ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 2.7, ʽ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʦʧʠʩʘʥʽʡ ʚ 

ʧ.  2.2.5. ɺʝʣʠʯʠʥʫ ʜʦʟʠ ɽɿ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʪʢʘʥʦʛʦ ʟʨʘʟʢʘ, ʷʢʠʡ 

ʧʨʦʩʦʯʫʻʪʴʩʷ,  ʚʠʙʠʨʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʘ ʪʘ 

ʫʤʦʚ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ɼʦ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ, ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʪʦʚʱʠʥʫ, ʧʦʨʠʩʪʽʩʪʴ,  ʘ ʪʘʢʦʞ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ 

ʥʘʷʚʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʶʯʠʭ ʡʦʛʦ ʚʦʣʦʢʦʥ (ʥʘʷʚʥʽʩʪʴ ʥʘ 

ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʟʘʤʘʩʣʶʚʘʯʽʚ, ʘʧʨʝʪʽʚ ʽ ʽʥʰ.). 

ɯʩʥʫʻ ʧʝʚʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ (ʟʦʢʨʝʤʘ,  ʡʦʛʦ ʪʦʚʱʠʥʦʶ, ʢʘʧʽʣʷʨʥʦ-

ʧʦʨʠʩʪʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʡʦʛʦ ʚʦʣʦʢʦʥ),  ʚʝʣʠʯʠʥʦʶ ʜʦʟʠ ʟʚ'ʷʟʫʶʯʦʛʦ, ʱʦ 

ʥʘʥʦʩʠʪʴʩʷ, ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɽɿ,  ʟʫʩʠʣʣʷʤ ʥʘʪʷʛʥʝʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʘʤʠ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʜʽʘʤʝʪʨʦʤ 

ʩʚʽʪʣʦʚʦʾ ʧʣʷʤʠ, ʱʦ ʧʦʢʨʠʚʘʻ ʥʘʧʦʚʥʶʚʘʯ, ʧʦʣʷʨʥʽʩʪʶ ʡ ʤʦʜʫʣʴʦʚʘʥʽʩʪʶ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ 

ʪʦʚʩʪʽʰʠʤ ʻ ʪʢʘʥʠʡ ʚʦʣʦʢʥʠʩʪʠʡ ʥʘʧʦʚʥʶʚʘʯ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ,  ʽ ʯʠʤ ʤʝʥʰʠʤ 

ʻ ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ, ʪʠʤ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʫ ʜʦʟʫ ɽɿ ʥʝʦʙʭʽʜʥʦ ʥʘʥʦʩʠʪʠ, ʽ ʥʘʚʧʘʢʠ.    
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ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʜʦʩʠʪʴ ʤʘʣʦʾ ʜʦʟʠ ɽɿ ʧʨʠ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽʡ ʪʦʚʱʠʥʽ 

ʥʘʧʦʚʥʶʚʘʯʘ,  ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ, ʽ ʤʘʣʦʤʫ ʟʫʩʠʣʣʽ ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ ʧʨʦʮʝʩ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʦʨ ʧʦʣʦʪʥʘ  (ʧʝʥʝʪʨʘʮʽʷ) ʙʫʜʝ ʜʦʤʽʥʫʚʘʪʠ ʥʘʜ 

ʧʨʦʮʝʩʦʤ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʽʣʴʢʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 

(ʱʦ ʫʤʦʚʥʦ ʣʽʤʽʪʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ ʧʣʷʤʠ ɽɿ, ʷʢʘ ʨʦʟʪʽʢʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʫʤʦʚʥʠʤ ʮʝʥʪʨʦʤ ʫ ʤʽʩʮʽ ʥʘʥʝʩʝʥʥʷ ʢʨʘʧʣʽ ɽɿ ʥʘ 

ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ). 

ʊʦʙʪʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʦʮʝʩ ʧʨʦʥʠʢʥʝʥʥʷ ɽɿ ʫ ʚʽʜʥʦʩʥʦ 

ʚʝʣʠʢʽ ʧʦʨʠ ʧʦʣʦʪʥʘ ʙʫʜʝ ʜʦʤʽʥʫʚʘʪʠ ʥʘʜ ʧʨʦʮʝʩʦʤ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ 

(ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ) ʚʥʘʩʣʽʜʦʢ ʚʽʜʤʽʥʥʦʩʪʽ ʢʘʧʽʣʷʨʥʠʭ ʨʘʜʽʫʩʽʚ ʧʦʨ ʚʦʣʦʢʦʥ ʫ ʮʠʭ 

ʥʘʧʨʷʤʘʭ. ʋ ʪʦʡ ʞʝ ʯʘʩ  ʙʣʠʞʯʝ ʜʦ ʢʨʘʶ ʫʤʦʚʥʦʾ ʟʦʥʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʜʠʬʫʟʽʷ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʜʦ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʽ ʜʠʬʫʟʽʷ ʩʢʣʘʜʫ ʚʩʝʨʝʜʠʥʫ ʚʦʣʦʢʦʥ 

ʟʛʦʜʦʤ ʙʫʜʫʪʴ ʜʦʤʽʥʫʚʘʪʠ ʥʘʜ ʧʝʥʝʪʨʘʮʽʻʶ. ʆʜʥʦʯʘʩʥʦ ʽʟ ʮʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʨʦʟʪʽʢʘʥʥʷ ɽɿ ʧʦ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʥʘ.  

ʐʚʠʜʢʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʧʦʚʝʨʭʥʝʚʦʾ 

ʦʙʨʦʙʢʠ ʚʦʣʦʢʦʥ. ʊʘʢ, ʦʙʨʦʙʢʘ ʟʘʤʘʩʣʶʚʘʯʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʢʦʥ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʦʜʥʦʯʘʩʥʦ ʛʽʨʰʘʻ  ʘʜʛʝʟʽʷ ʟʘʤʘʩʣʝʥʠʭ 

ʚʦʣʦʢʦʥ ʜʦ ɽɿ, ʪʦʙʪʦ ʟʤʦʯʫʚʘʥʽʩʪʴ. ʊʦʤʫ ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ ʧʝʨʝʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʷʢ ʧʨʘʚʠʣʦ, ʘʢʪʠʚʫʶʪʴ (ʧʨʦʢʘʣʶʶʪʴ, ʩʫʰʘʪʴ), ʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʥʘʛʨʽʚʘʶʪʴ. ʆʙʨʦʙʢʘ  ʚʦʣʦʢʦʥ ʘʧʨʝʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʦʨʛʘʥʽʯʥʽ ʧʦʭʽʜʥʽ ʢʨʝʤʥʽʶ ʽ ʬʪʦʨʫ, ʩʣʫʞʠʪʴ  ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʤʦʯʫʚʘʥʦʩʪʽ.   

ʂʨʽʤ ʪʦʛʦ, ʚʣʘʩʪʠʚʦʩʪʽ ɽɿ (ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʛʫʩʪʠʥʘ, ʚ'ʷʟʢʽʩʪʴ ʽ ʽʥʰʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ), ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʩʦʯʫʚʘʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʠʱʝ ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ɽɿ ʧʦ ʪʦʚʱʠʥʽ ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʩʽʡ ʟʦʥʽ 

ʧʨʦʩʦʯʫʚʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ ʷʚʠʱʘ,  ʙʫʜʫʪʴ ʜʘʚʘʪʠ ʧʝʚʥʫ ʧʦʭʠʙʢʫ.  

ɺ ʽʥʰʦʤʫ ʢʨʘʡʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘ ʪʦʥʢʠʡ ʥʘʧʦʚʥʶʚʘʯ ʥʘʥʦʩʷʪʴ 

ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ɽɿ,  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʪʦʚʽʨʥʘ  

ʢʘʨʪʠʥʘ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʚʽʜʤʽʥʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʣʦʤʣʝʥʥʷ 

ɽɿ ʪʘ ʩʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʘ ʪʘʢʦʞ ʽʩʪʦʪʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʾʭ 

ʚʽʜʥʦʩʥʦʛʦ ʤʘʩʦʚʦʛʦ ʚʤʽʩʪʫ ʥʘ ʜʽʣʷʥʮʽ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ, ʜʦʤʽʥʫʶʯʠʤ ʫ 

ʧʦʢʘʟʥʠʢʘʭ ʟʘʣʦʤʣʝʥʥʷ ʙʫʜʝ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ɽɿ.  

ʂʨʽʤ ʮʴʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʚʽʜʥʦʩʥʦ  "ʟʥʘʯʥʦʛʦ" ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ɽɿ ʥʘ 

ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ (ʷʢʫ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʠʟʥʘʯʠʪʠ ʫʩʝʨʝʜʥʝʥʦʶ ʚʠʩʦʪʦʶ  

ʩʪʦʚʧʘ ɽɿ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʥʘʧʦʚʥʶʚʘʯʘ) ʙʫʜʝ ʚʠʷʚʣʷʪʠʩʷ  "ʧʣʷʰʢʦʚʠʡ ʝʬʝʢʪ", 

ʚʠʢʣʠʢʘʥʠʡ ʧʦʯʘʪʢʦʚʦʶ ʥʘʷʚʥʽʩʪʶ  ʧʦʚʽʪʨʷ ʚ ʧʦʨʘʭ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, 

ʦʩʦʙʣʠʚʦ ʟʘ ʥʦʨʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʝʬʝʢʪʠʚʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʪʦʚʱʠʥʦʶ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ,  ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷʤ  ʽ ʚʝʣʠʯʠʥʦʶ 

ʜʦʟʠ ɽɿ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ,  ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʩʦʯʫʚʘʥʥʷ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʫʤʦʚ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʢʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ɽɿ, ʱʦ 

ʥʘʥʦʩʠʪʴʩʷ, ʧʦʚʠʥʥʽ, ʷʢ ʧʨʘʚʠʣʦ,  ʩʧʽʚʧʘʜʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʪʦʜʠʮʽ, ʱʦ 
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ʧʨʦʧʦʥʫʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʧʝʨʝʜʥʽʡ ʥʘʛʨʽʚ ɽɿ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ, ʽ ʪʢʘʥʦʛʦ 

ʟʨʘʟʢʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ ʚ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʩʦʯʫʚʘʥʥʷ, 

ʧʽʩʣʷ ʯʦʛʦ ʽ ʨʦʙʣʷʪʴ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʑʝ ʦʜʥʽʻʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ̒ ʣʦʢʘʣʽʟʘʮʽʷ ʩʚʽʪʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʦʙʪʦ ʷʢ ʩʚʽʪʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʧʫʯʦʢ ʩʚʽʪʣʘ.  

ʎʠʣʽʥʜʨʠʯʥʘ ʬʦʨʤʘ ʧʫʯʢʘ ʩʚʽʪʣʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʤʽʨʶʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʝʻʩʪʨʘʮʽʶ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦ: ʷʢ  ʧʦ ʪʦʚʱʠʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʪʘʢ ʽ ʧʦ ʡʦʛʦ 

ʧʦʚʝʨʭʥʽ ʚ ʫʤʦʚʥʽʡ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʦ ʚʩʴʦʤʫ ʬʨʦʥʪʫ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚ 

ʟʦʥʽ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ.    

ʂʨʽʤ ʪʦʛʦ,  ʷʢ ʚʢʘʟʫʚʘʣʦʩʷ ʚʠʱʝ, ʧʨʦʮʝʩʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚ ʮʝʥʪʨʽ ʽ ʥʘ 

ʧʝʨʠʬʝʨʽʾ ʟʦʥʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʦʪʽʢʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ. ɼʦ ʪʦʛʦ ʞ  ʧʣʷʤʘ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʦʟʪʽʢʘʥʥʽ ʥʘʥʝʩʝʥʦʛʦ  ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ ɽɿ, ʪʘʢʦʞ  

ʤʘʻ, ʷʢ ʧʨʘʚʠʣʦ,  ʢʨʫʛʦʚʫ ʬʦʨʤʫ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʩʚʽʪʣʘ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʤʦʜʫʣʴʦʚʘʥʦʛʦ 

ʩʚʽʪʣʘ.  

ɺʘʨʽʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʜʦ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ, ʱʦ 

ʧʨʦʩʦʯʫʻʪʴʩʷ, ʜʦʟʚʦʣʷʻ ʣʦʢʘʣʽʟʫʚʘʪʠ ʫʤʦʚʥʠʡ ʜʽʘʤʝʪʨ ʟʦʥʠ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʦʚʥʶʚʘʯʘ, ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ, ʚʽʜ 

ʤʘʩʠ ʜʦʟʠ ʽ ʬʽʟʠʢʦ-ʭ̔ ʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽɿ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ,  ʘ ʪʘʢʦʞ ʚʽʜ ʫʤʦʚ 

ʧʨʦʩʦʯʫʚʘʥʥʷ.   

ʇʨʠ ʮʴʦʤʫ ʯʠʤ ʤʝʥʰʦʶ ʻ ʜʦʟʘ ɽɿ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ, ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ 

ʪʘʢʦʞ  ʯʠʤ ʤʝʥʰʠʤ ʻ ʜʽʘʤʝʪʨ ʧʦʨ ʧʦʣʦʪʥʘ, ʪʠʤ ʙʣʠʞʯʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʨʦʟʪʘʰʦʚʘʥʦ ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ ʜʦ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ,  ʽ 

ʥʘʚʧʘʢʠ. 

 

ʄʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ  

 

ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.7,  ʽ ʷʢʠʡ 

ʦʧʠʩʫʻʪʴʩʷ ʚ ʧ. 2.2.5.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʚʠʱʝʚʢʘʟʘʥʽ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʦʞ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʟʘʭʠʱʝʥʽ ʜʚʦʤʘ 

ʧʘʪʝʥʪʘʤʠ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʦʜʠ [139ï140]. 

ʈʝʻʩʪʨʘʮʽʷ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʫ ʚʢʘʟʘʥʠʭ ʤʝʪʦʜʠʢʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʙʘʟʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ  "ɺʠʤʽʨʶʚʘʯ  ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʀʇʉ-8204" 

(ʨʦʟʨʦʙʥʠʢ ï  ʉʂɹ ʥʘʫʢʦʚʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ɯʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʢʠ ʧʦʣʽʤʝʨʽʚ 

ʃʘʪʚʽʡʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʤ. ʈʠʛʘ).  

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʯʘ òʀʇʉ-8204ò: 

ï ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ï ʚʽʜ 10-5 ʜʦ 0,96; 

ï ʤʝʞʽ ʦʩʥʦʚʥʦʾ ʧʦʛʨʽʰʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʫʩʢʘʥʥʷ, ʱʦ 
ʜʦʧʫʩʢʘʻʪʴʩʷ, ʩʢʣʘʜʘʻ Ñ 5%; 



 

 103 

 

ï ʟʙʽʞʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ (ʧʦ ɻʆʉʊ 16263-70)  ʩʢʣʘʜʘʻ 3%; 

ï ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʽʚ ʧʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʧʫʩʢʘʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ 
ʭʚʠʣʴ ʚʽʜ 400 ʥʤ ʜʦ 700 ʥʤ, ʥʝ ʛʽʨʰʝ 0,001; 

ï ʚʠʩʦʢʘ ʰʚʠʜʢʦʜʽʷ (400 ʚʠʤʽʨʶʚʘʥʴ/ʩ); 

ï ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʚʚʝʜʝʥʠʤʠ ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʚ ʩʪʘʪʠʯʥʦʤʫ ʽ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʘʭ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʮʝʩʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ  

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ  ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʝʦʧʠʩʘʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʜʠʚ. ʨʠʩ. 2.7) ʪʘʢʠʤ ʯʠʥʦʤ. 

ɿʨʘʟʦʢ ʪʢʘʥʠʥʠ 3, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʽʞ ʧʣʦʩʢʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ 1 ʽ 2 ʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʨʦʨʽʟʽ 40 ʤʽʩʪʢʦʩʪʽ 25,  ʧʽʩʣʷ ʯʦʛʦ ʟʨʘʟʦʢ 

3 ʬʽʢʩʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʣʦʩʢʠʭ ʟʘʪʠʩʢʽʚ 1 ʽ 2. ʐʠʨʠʥʘ ʟʨʘʟʢʘ 3 ʧʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʽʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ 26 ʚ 

ʤʽʩʪʢʦʩʪʽ 25. ɻʘʡʢʠ 23 ʧʝʨʝʤʽʱʫʶʪʴ ʧʦ ʥʘʧʨʘʚʣʷʶʯʠʤ 7 ʽ 8 ʣʽʚʦʨʫʯ ʜʦ ʚʽʣʴʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʦʛʦ ʟʘʪʠʩʢʫ 2 ʚʟʜʦʚʞ ʥʘʧʨʘʚʣʷʶʯʠʭ 7 ʽ 8.  

ʇʝʨʝʤʽʱʝʥʥʷʤ ʣʽʚʦʨʫʯ (ʨʠʩ. 2.7, ʙ) ʛʘʡʢʠ 17 ʧʦ ʛʚʠʥʪʫ 13 ʩʪʠʩʢʫʻʪʴʩʷ 

ʧʨʫʞʠʥʘ 13, ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʘʚʦʨʫʯ ʯʝʨʝʟ ʪʷʛʫ 4 ʨʫʭʦʤʦʛʦ 

ʧʣʦʩʢʦʛʦ ʝʣʝʤʝʥʪʫ 2, ʽ, ʦʪʞʝ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʷʛʥʝʥʥʷ ʟʨʘʟʢʘ. ʈʫʭʦʤʘ ʚʪʫʣʢʘ 15 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʛʚʠʥʪʘ 13, ʘ ʩʪʨʽʣʢʘ 6 ʬʽʢʩʫʻ ʥʘ ʰʢʘʣʽ 5 ʧʦʣʦʞʝʥʥʷ 

ʨʫʭʦʤʦʛʦ ʟʘʪʠʩʢʫ 2 ʚʽʜʥʦʩʥʦ ʥʘʧʨʘʚʣʷʶʯʠʭ 7 ʽ 8, ʪʦʙʪʦ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ 

ʟʨʘʟʢʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ.  ʇʝʨʝʤʽʱʝʥʥʷʤ ʧʨʘʚʦʨʫʯ ʛʘʡʦʢ 23 ʬʽʢʩʫʻʪʴʩʷ 

ʥʘʪʷʛʥʝʥʥʷ ʟʨʘʟʢʘ 3, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʯʝʨʝʟ ʚʧʦʨʩʢʫʶʯʠʡ ʝʣʝʤʝʥʪ 39 ʜʦʟʘʪʦʨʘ 38, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ 

ʢʘʥʘʣʽ 36,  ʧʦʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʘ, ʥʘʛʨʽʪʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ,   ʚʽʜʧʦʚʽʜʥʫ ʜʦʟʫ ɽɿ 37, ʟʘʟʜʘʣʝʛʽʜʴ 

ʩʪʚʦʨʠʚʰʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ, ʤʘʩʣʘ), ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʰʪʫʮʝʨʘ 35, ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʤʽʩʪʢʦʩʪʽ 25 ʥʝʦʙʭʽʜʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʘʙʦ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ).  

ʇʨʠ ʦʩʚʽʪʣʝʥʥʽ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʮʠʣʽʥʜʨʠʯʥʠʤ ʧʫʯʢʦʤ  ʩʚʽʪʣʘ ʜʽʘʤʝʪʨ 

ʩʚʽʪʣʦʚʦʾ ʧʣʷʤʠ  ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ 3, ʱʦ ʧʨʦʩʦʯʫʻʪʴʩʷ,  ʫ ʟʦʥʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 

(ʱʦ ʦʙʤʝʞʝʥʘ ʢʦʨʜʦʥʦʤ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʧʨʦʤʝʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ 3) ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʽʘʤʝʪʨʫ ʧʣʷʤʠ ʥʘʥʝʩʝʥʦʛʦ ɽɿ 37. 

ɼʘʣʽ ʚʢʣʶʯʘʻʪʴʩʷ ʜʞʝʨʝʣʦ  ʩʚʽʪʣʘ 27 ʟ ʛʝʥʝʨʘʮʽʻʶ ʥʘ ʚʠʭʦʜʽ ʷʢ 

ʤʦʜʫʣʴʦʚʘʥʦʛʦ, ʪʘʢ ʽ ʜʝʤʦʜʫʣʴʦʚʘʥʦʛʦ ʩʚʽʪʣʘ. ʉʚʽʪʣʦ, ʱʦ ʧʨʦʡʰʣʦ ʯʝʨʝʟ ʟʨʘʟʦʢ 

3, ʷʢʠʡ ʧʨʦʩʦʯʫʻʪʴʩʷ (ʩʫʰʠʪʴʩʷ), ʨʝʻʩʪʨʫʻʪʴʩʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʧʨʠʡʤʘʯʘʤʠ  

31 ʽ 32 ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʩʚʽʪʣʘ, ʱʦ ʧʨʦʡʰʣʦ (31), ʪʘʢ ʽ  ʩʚʽʪʣʘ, ʱʦ ʙʫʣʦ 

ʚʽʜʦʙʨʘʞʝʥʝ, ʘʙʦ ʷʢʝ ʚʽʜʙʠʣʦʩʷ (32).  

ɿʘ ʜʦʧʦʤʦʛʦʶ  ʟʘʩʦʙʫ 33 ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ  ʨʝʻʩʪʨʫʶʪʴ ʪʘʢʦʞ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʚʽʪʣʦʚʽʜʙʠʚʘʥʥʷ, ʪʦʙʪʦ ʜʦʩʣʽʜʞʫʶʪʴ ʢʽʥʝʪʠʢʫ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 
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(ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ) ʟʨʘʟʢʘ ʧʦ ʘʙʩʦʣʶʪʥʽʡ ʟʤʽʥʽ ʚʝʣʠʯʠʥʠ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʫ ʯʘʩʽ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʝʻʩʪʨʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʧʦʧʝʨʝʜʥʴʦʛʦ  

ʩʫʰʽʥʥʷ) ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ 27 ʽ ʧʨʠʡʤʘʯ 30 ʚʠʤʠʢʘʶʪʴ, ʧʣʦʩʢʽ ʟʘʪʠʩʢʠ 1 ʽ 2 ʨʘʟʦʤ 

ʽʟ  ʟʨʘʟʢʦʤ 3 ʧʝʨʝʤʽʱʫʶʪʴ ʧʨʘʚʦʨʫʯ (ʦʙʝʨʪʘʶʯʠ ʛʚʠʥʪ 41 ʟʘ ʛʦʣʦʚʢʫ 42) ʜʦ 

ʤʦʤʝʥʪʫ ʨʦʟʤʽʱʝʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʨʦʝʢʮʽʡʥʽʡ ʧʣʦʱʠʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ 26 ʜʽʣʷʥʮʽ ʟʨʘʟʢʘ 3, ʱʦ ʥʝʧʨʦʩʦʯʝʥʠʡ, ʽ ʟʥʦʚʫ ʧʨʦʚʦʜʷʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʱʝʟʛʘʜʘʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

ʅʘʷʚʥʽʩʪʴ ʧʨʫʞʠʥ 9 ʩʧʨʠʷʻ ʧʣʘʚʥʦʤʫ ʜʦʟʦʚʘʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʟʨʘʟʢʘ 3 

ʚʽʜʥʦʩʥʦ ʦʧʪʠʯʥʦʛʦ ʦʪʚʦʨʫ  26.  

ɼʘʣʽ  ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ  ʝʬʝʢʪʠʚʥʽ ʨʝʞʠʤʠ 

ʧʨʦʩʦʯʫʚʘʥʥʷ, ʪʦʙʪʦ ʥʘ ʪʘʢʽ ʨʝʞʠʤʠ, ʧʨʠ ʷʢʠʭ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ, ʚʠʤʽʨʷʥʽ ʧʨʠ ʪʦʪʦʞʥʠʭ ʫʤʦʚʘʭ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʜʣʷ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝʽʩʪʦʪʥʦ (ʩʚʦʻʨʽʜʥʽ  "ʝʪʘʣʦʥʠ" 

ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ).  

ɼʣʷ ʮʴʦʛʦ  ʧʨʦʚʦʜʷʪʴ ʚʘʨʽʘʮʽʶ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʞʝʨʝʣʦʤ ʩʚʽʪʣʘ 27 ʽ 

ʧʨʠʡʤʘʯʝʤ ʩʚʽʪʣʘ 30, ʚʠʟʥʘʯʘʶʯʠ ʜʣʷ ʜʘʥʦʛʦ ʜʽʘʤʝʪʨʫ ʩʚʽʪʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʥʘʪʷʛʥʝʥʥʷ, ʜʦʟʠ ɽɿ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ,  

ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʠ  "ʝʪʘʣʦʥʥʠʭ" ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʥʦʪʠʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʽʥʰʦʾ ʧʘʨʪʽʾ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʙʘʛʘʪʦʨʘʟʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʧʦʧʝʨʝʜʥʴʦʛʦ  

ʩʫʰʽʥʥʷ) ʜʦ ʤʦʤʝʥʪʫ ʟʽʪʢʥʝʥʥʷ ʥʝʨʫʭʦʤʦʛʦ ʧʣʦʩʢʦʛʦ ʟʘʪʠʩʢʫ 1 ʟ  ʙʽʯʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʤʽʩʪʢʦʩʪʽ 25. ʂʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ ʥʘ ʟʨʘʟʢʫ 3 ʣʽʤʽʪʫʻʪʴʩʷ ʪʽʣʴʢʠ ʡʦʛʦ 

ʜʦʚʞʠʥʦʶ, ʜʽʘʤʝʪʨʦʤ ʢʨʘʧʣʽ ɽɿ ʡ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʥʝʨʫʭʦʤʦʛʦ ʟʘʪʠʩʢʫ 1 ʜʦ ʙʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʤʽʩʪʢʦʩʪʽ 25.  

ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʚʠʙʽʨʢʠ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʜʣʷ ʦʜʥʦʛʦ ʟʨʘʟʢʘ ʪʘ ʯʘʩʪʢʦʚʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʤʽʨʶʚʘʥʴ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʦʞʣʠʚʦ ʥʘʙʫʚʘʪʠ ʥʘʩʪʫʧʥʠʭ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ:  

ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʩʦʯʫʚʘʥʥʷ ï ʚʽʜ 20 ʦʉ ʜʦ 130 ʦʉ;  

ï ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ  ï  ʚʽʜ 0 ʅ ʜʦ 20 ʅ (ʘʙʦ ʚʠʱʝ) ʥʘ ʰʠʨʠʥʫ ʟʨʘʟʢʘ;  

ï ʭʽʜ (ʧʝʨʝʤʽʱʝʥʥʷ) ʟʨʘʟʢʘ ʚʽʜʥʦʩʥʦ ʚʽʢʥʘ 26  ï ʚʽʜ 0 ʤʤ ʜʦ 90 ʤʤ;  

ï ʜʝʬʦʨʤʘʮʽʷ ʟʨʘʟʢʘ ï ʚʽʜ 0% ʜʦ 100% ʽ ʙʽʣʴʰʝ (ʪʨʠʢʦʪʘʞʥʽ ʪʢʘʥʠʥʠ);   

ï ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʦʜʥʦʛʦ ʟʨʘʟʢʘ ï ʥʝ ʤʝʥʰʝ ʟʘ 5;  

ï ʜʦʟʦʚʘʥʝ ʥʘʥʝʩʝʥʥʷ ɽɿ ï ʚʽʜ 0,1 ʤʣ ʜʦ 1 ʤʣ;  

ï ʚʘʨʽʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʩʚʽʪʣʦʚʦʾ ʧʣʷʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ï ʚʽʜ 0 ʜʦ 20 ʤʤ;  

ï ʰʚʠʜʢʦʜʽʷ ï 12 ʚʠʤʽʨʶʚʘʥʴ/ʩ.         
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ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 
ʧʨʦʩʦʯʫʚʘʥʥʷ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʝʞʠʤʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʷʢ ʚʦʣʦʢʥʠʩʪʠʡ 

ʥʘʧʦʚʥʶʚʘʯ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʤʦʪʘʥʠʡ ʚ ʜʝʢʽʣʴʢʘ ʰʘʨʽʚ ʩʢʣʦʨʦʚʽʥʛ ɺʄʇʉ 

10-40ʭ1-78 ʟ ʪʦʚʱʠʥʦʶ ʧʨʠ ʥʫʣʴʦʚʦʤʫ ʥʘʪʷʛʥʝʥʥʽ     0,33Ŀ10-3ʤ, ʘ ʪʘʢʦʞ ʪʘʢʽ  

ʩʢʣʦʚʦʣʦʢʥʠʩʪʽ ʪʢʘʥʠʥʠ: ʢʦʥʩʪʨʫʢʮʽʡʥʫ  ʊ-10-80; ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʫ ɽ3-200  ʟ 

ʪʦʚʱʠʥʦʶ 0,22Ŀ10-3ʤ; ʢʨʝʤʥʝʟʝʤʥʫ  ʂʊ-11-ʊʆɸ ʟ ʪʦʚʱʠʥʦʶ 0,23Ŀ10-3ʤ.  

ɼʦʚʞʠʥʘ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʣʘ 0,2 ʤ, ʰʠʨʠʥʘ (ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʢʨʘʡʦʚʠʭ 

ʝʬʝʢʪʽʚ, ʚʠʥʠʢʘʶʯʠʭ ʧʨʠ ʨʦʟʪʷʛʥʝʥʥʽ ʟʨʘʟʢʘ) ï 0,04 ʤ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʘʨʽʶʚʘʣʘʩʴ ʚʽʜ 20 ʦʉ ʜʦ 50 ʦʉ,  ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʪʢʘʥʠʭ 

ʟʨʘʟʢʽʚ ï ʚʽʜ 0 ʅ ʜʦ 30 ʅ. ɼʽʘʤʝʪʨ ʩʚʽʪʣʦʚʦʾ ʧʣʷʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʪʢʘʥʦʛʦ ʟʨʘʟʢʘ 

ʩʪʘʥʦʚʠʚ     10 ʤʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ɽɿ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ï 0,5 ʤʣ.  

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɽɿ:  ʭʦʣʦʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʫ ʩʢʣʘʜʽ 100 ʤʘʩ.ʯ.               

ɽɼ-20+10 ʤʘʩ.ʯ. ʪʚʝʨʜʥʠʢʘ ʧʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥʫ-ʇɽʇɸ, "ʛʘʨʷʯʦʛʦ" ʪʚʝʨʜʽʥʥʷ ʟ 

ʚʠʭʽʜʥʠʤ 5%-ʚʠʤ ʚʤʽʩʪʦʤ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ  ʩʫʰʽʥʥʷ) ʫ ʚʠʛʣʷʜʽ ɽɼʊ-10 ʥʘ ʙʘʟʽ ʩʤʦʣʠ ɽɼ-20, ʘ 

ʪʘʢʦʞ  ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʘʢʝʣʽʪʦʚʠʡ ʣʘʢ ʃɹʉ-4.  

ʅʘ ʨʠʩ. 3.19 ʽ 3.20 ʧʦʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʥʽ ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʩʢʣʦʨʦʚʽʥʛʫ (ʨʠʩ. 3.192) ʽ ʩʢʣʦʪʢʘʥʠʥʠ ʊ-10-80 (ʨʠʩ. 3.20) ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘʪʷʛʥʝʥʥʷ) N.  

ʂ̔ ʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʩʝʨʝʜʥʝʥʥʷ 

ʩʝʤʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʦʜʥʫ ʢʨʠʚʫ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʚʠʤʽʨʶʚʘʥʴ ʤʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʫ ʥʘʜʽʡʥʽʩʪʴ ʚ ʤʝʞʘʭ ʈ = 95%.  

ɼʣʷ ʽʥʰʠʭ ʤʘʨʦʢ ʜʦʩʣʽʜʞʝʥʠʭ ʩʢʣʦʪʢʘʥʠʥ ʫʩʽ ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʻ 

ʧʦʜʽʙʥʠʤʠ ʜʦ ʢʨʠʚʠʭ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 3.19 ï 3.20.  

ʅʘ ʨʠʩ. 3.19 ï 3.20 ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ:   

ʈ ï ʧʨʠʢʣʘʜʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʅ);  

ʮʠʬʨʠ ʚ ʜʫʞʢʘʭ ï ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʥʘ ʦʜʥʫ ʥʠʪʢʫ ʩʢʣʦʨʦʚʽʥʛʫ (ʅ/ʤ);  

N ï ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ (ʅ/ʤ);  

t2 ï ʯʘʩ ʧʦʧʝʨʝʯʥʦʛʦ (ʧʦʧʝʨʝʢ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ) ʧʨʦʩʦʯʫʚʘʥʥʷ (ʩ).  

ʅʘ ʨʠʩ. 3.19 ï 3.20 ʪʘʢʦʞ ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʨʠʚʽ (- - -), ʧʦʙʫʜʦʚʘʥʽ 

ʟʘ ʨʽʚʥʷʥʥʷʤ (3.10) ʧʨʠ N = 200 ʅ/ʤ ʜʣʷ ʩʤʫʞʢʠ ʩʢʣʦʪʢʘʥʠʥʠ  ʽ ʧʨʠ                   

N = 0,05 ʅ/ʤ ʥʘ ʦʜʥʫ ʥʠʪʢʫ ʜʣʷ ʩʢʣʦʨʦʚʽʥʛʫ. 
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ʈʠʩ. 3.19. ʂʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʩʢʣʦʨʦʚʽʥʛʫ            

ɺʄʇʉ 10-40ʭ1-78  ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ N (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ): 
ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (Nʚ = 7): )(

2
xSs  =  0,80 ʤɺ;     e~  = 0,67 ʤɺ; 

V
k = 6,6%   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.20. ʂʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʟʨʘʟʢʽʚ  ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ 

ʩʢʣʦʪʢʘʥʠʥʠ ʊ-10-80 ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ N (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ): 
ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ N ʚ= 7: )(

2
xSs = 1,14 ʤɺ; e~  = 0,79 ʤɺ; 

V
k = 9,7 %   

 

ʈ=120 ʅ 
(0,35) 

N=800 

hĀ103, ʤ 

hĀ103, ʤ 



 

 107 

 

ʍʘʨʘʢʪʝʨʥʫ ʢʽʥʝʪʠʯʥʫ ʢʨʠʚʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʜʽʣʷʥʮʽ (ʥʘ ʨʠʩ. 3.19  ʽ  ʨʠʩ. 3.20  ʢʦʨʜʦʥʠ ʜʽʣʷʥʦʢ ʥʝ 

ʧʦʢʘʟʘʥʦ).  

ʅʘ ʜʽʣʷʥʮʽ ɯ  ʢʽʥʝʪʠʯʥʘ ʢʨʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦʶ 

(ʣʽʥʽʡʥʦʶ) ʟʘʣʝʞʥʽʩʪʶ, ʱʦ  ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ ʥʘʥʝʩʝʥʥʷ ʢʨʘʧʣʽ ɽɿ ʥʘ 

ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ. ʎʝʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʤ 

ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʽ ʨʽʚʥʦʤʽʨʥʠʤ ʟʤʦʯʫʚʘʥʥʷʤ. 

ɼʽʣʷʥʢʘ ɯɯ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʢʽʥʝʪʠʯʥʘ ʢʨʠʚʘ ʧʦʯʠʥʘʻ 

ʚʽʜʭʠʣʷʪʠʩʴ ʚʽʜ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʽ ʥʘʙʫʚʘʪʠ ʢʨʫʪʠʟʥʠ. ʎʝʡ ʚʽʜʨʽʟʦʢ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʪʦʜʽ,  ʢʦʣʠ ɽɿ ʧʦʚʥʽʩʪʶ ʧʨʦʡʜʝ ʩʢʨʽʟʴ ʪʦʚʱʫ ʥʘʧʦʚʥʶʚʘʯʘ.  

ɿʨʦʩʪʘʥʥʷ ʭʦʜʫ ʢʨʠʚʦʾ ʦʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ, ʟ ʷʢʦʶ ʟʤʽʥʶʻʪʴʩʷ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ, ʘ ʜʦʚʞʠʥʘ ʢʨʠʚʦʾ ï  ʟʤʽʥʫ ʩʚʽʪʣʦʧʨʦʥʠʢʥʝʥʦʩʪʽ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʥʘʧʦʚʥʶʚʘʯʘ, ʥʘʷʚʥʦʩʪʽ ʟʘʤʘʩʣʶʚʘʯʘ ʽ ʚ'ʷʟʢʦʩʪʽ ɽɿ. 

ʇʨʠ ʮʴʦʤʫ ʟʘ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʟʤʦʯʫʚʘʥʥʷ ʽ ʧʨʦʩʦʯʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʘ 

ʢʨʠʚʘ ʙʫʜʝ ʤʘʪʠ ʙʽʣʴʰʫ ʢʨʫʪʠʟʥʫ, ʽ ʥʘʚʧʘʢʠ. 

ʅʘ ʜʽʣʷʥʮʽ ʥʘʩʠʯʝʥʥʷ ɯɯɯ ʢʽʥʝʪʠʯʥʘ ʢʨʠʚʘ ʩʪʘʻ ʙʽʣʴʰ ʧʦʣʦʛʦʶ, ʧʦʩʪʫʧʦʚʦ 

ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʘʩʠʤʧʪʦʪʠ (ʚʠʭʦʜʠʪʴ ʥʘ ʧʣʘʪʦ). ʊʫʪ 

ʟʤʦʯʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʘʣʠʰʢʦʚʠʤ ʧʨʦʩʦʯʫʚʘʥʥʷʤ, ʪʦʙʪʦ 

ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʚ ʦʢʨʝʤʽ ʚʦʣʦʢʥʘ (ʧʦʟʜʦʚʞʥʽʤ ʧʨʦʩʦʯʫʚʘʥʥʷʤ). ʎʷ ʜʽʣʷʥʢʘ  

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ  ʟʤʝʥʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʨʦʩʦʯʫʚʘʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.19 ï 3.20 ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ, ʤʦʞʥʘ 

ʧʦʤʽʪʠʪʠ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ N ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ ʽ ʰʚʠʜʢʽʩʪʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʤʝʥʰʘʻ ʚʥʘʩʣʽʜʦʢ ʛʨʘʥʠʯʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʚʦʣʦʢʦʥ, 

ʘ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʇʨʠ ʟʫʩʠʣʣʽ ʥʘʪʷʛʥʝʥʥʷ N Ó 800 ʅ/ʤ ʜʣʷ ʩʢʣʦʪʢʘʥʠʥʠ ʊ-10-80  ʽ                

N Ó 0,35 ʅ/ʤ ʥʘ ʦʜʥʫ ʥʠʪʢʫ ʜʣʷ ʩʢʣʦʨʦʚʽʥʛʫ ʰʚʠʜʢʽʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʽʥʷʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʪʷʛʥʝʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ  ʦʧʪʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ Nopt.  

ʎʷ ʚʽʜʤʽʥʥʽʩʪʴ ʚ ʥʘʪʷʛʥʝʥʥʽ ʧʦʚ'ʷʟʘʥʘ, ʤʘʙʫʪʴ, ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ 

ʟʤʦʯʫʚʘʥʥʷ ɽɿ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʽ ʧʝʨʝʪʠʥʫ, ʘ ʪʘʢʦʞ ʪʝʢʩʪʠʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʦʚʥʶʚʘʯʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʠʭ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ N ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

ʇʦ ʤʝʪʦʜʠʮʽ, ʚʠʢʣʘʜʝʥʽʡ ʚ [117], ʟʥʘʡʰʣʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʰʣʷʭʦʤ ʧʦ ʢʨʠʚʠʡ ʩʚʪ̔ʣʦʧʨʦʧʫʩʢʘʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ 

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʠʷʚʠʣʠʩʷ ʪʘʢʠʤʠ:  

ʯʘʩ ʧʨʦʩʦʯʫʚʘʥʥʷ:  18 ʩ,  

ʰʚʠʜʢʽʩʪʴ ʧʨʦʩʦʯʫʚʘʥʥʷ:  2Ŀ10-4 ʤ/ʩ,  

ʦʧʪʠʤʘʣʴʥʝ ʥʘʪʷʛʥʝʥʥʷ ʩʤʫʞʢʠ ʪʢʘʥʠʥʠ:  (2,5 ï 3) ʅ/ʤ.   

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ  ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ 

ʧʨʦʩʦʯʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 3.13) ʟʥʘʡʜʝʥʽ ʟʥʘʯʝʥʥʷ rʝʬ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʢʣʦʪʢʘʥʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʨʠ ʥʫʣʴʦʚʦʤʫ ʟʫʩʠʣʣʽ ʥʘʪʷʛʥʝʥʥʷ ʚʠʷʚʠʣʠʩʴ ʪʘʢʠʤʠ (ʜʠʚ. 

ʪʘʙʣ.3.1): 
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ʊʘʙʣʠʮʷ 3.1. ɿʥʘʯʝʥʥʷ rʝʬ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʩʢʣʦʪʢʘʥʠʥ 

 

ʄʘʨʢʘ 

ʪʢʘʥʠʥʠ: 

ʟʥʘʯʝʥʥʷ  rʝʬ: ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

Nʚ )(
2

xSs  e~  V
k , % 

ʊ-10-80 0,39Ŀ10-6, ʤ; 7 9Ŀ10-11, ʤ; 7Ŀ10-9, ʤ; 2,5 

ʊ-11-80 0,29Ŀ10-6, ʤ; 7 32Ŀ10-11, ʤ; 13Ŀ10-8, ʤ; 6,2 

ʊ-13 0,45Ŀ10-6, ʤ; 7 19Ŀ10-11, ʤ; 10Ŀ10-8, ʤ; 3,0 

ʂʊ-11-ʊʆɸ 0,36Ŀ10-6, ʤ 7 25Ŀ10-11, ʤ; 11Ŀ10-8, ʤ; 4,3 

 

 

 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ ʢʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʧôʷʪʠ ʦʜʥʦʪʠʧʥʠʭ ʟʨʘʟʢʽʚ (ʩʽʤ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʟʨʘʟʦʢ) ʚ ʧʨʠʩʪʨʦʾ ʧʨʦʪʦʪʠʧʫ  

[122] ʽ ʧôʷʪʠ ʟʨʘʟʢʽʚ (ʜʣʷ ʢʦʞʥʦʛʦ ʧʦ ʩʽʤ ʚʠʤʽʨʶʚʘʥʴ) ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ʇʨʠ ʮʴʦʤʫ ʧʦʤʠʣʢʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʩʪʨʦʶ ʧʨʦʪʦʪʠʧʫ [122]  

ʩʪʘʥʦʚʠʣʘ (25 ï 30)%,   ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ï  (8 ï 10)%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʽʜʭʦʜʦʤ ʧʨʦʛʥʦʟʦʚʘʥʽ ʢʽʥʝʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ  ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʧʦ 

ʟʤʽʥʽ ʢʽʥʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʫ ʯʘʩʽ. 
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ʊɽʄɸ 4. ʌɯɿʀʂʆ-ʍɯʄɯʏʅɯ ɸʉʇɽʂʊʀ ʄʆɼʀʌɯʂɸʎɯɰ ʇʈʀ ʆɼɽʈɾɸʅʅɯ 
ʈɽɸʂʊʆʇʃɸʉʊʀʏʅʀʍ ɺʆʃʆʂʅʀʉʊʀʍ ʇʆʃɯʄɽʈɯɺ 

 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ  ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʘʩʧʝʢʪʠ ʤʦʜʠʬʽʢʘʮʽʾ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʘ ʪʘʢʦʞ ʦʧʠʩʫʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ) ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ  (ʦʨʽʻʥʪʦʚʘʥʠʭ) ʽ ʪʢʘʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʘ ʝʧʦʢʩʠʜʥʠʭ 

ʟʚ'ʷʟʫʶʯʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

 

4.1. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʘʩʧʝʢʪʠ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, 
ʘʨʤʦʚʘʥʠʭ ʜʠʩʧʝʨʩʥʠʤʠ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʚʦʣʦʢʥʠʩʪʠʤʠ 
ʥʘʧʦʚʥʶʚʘʯʘʤʠ  

 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʘʨʤʦʚʘʥʠʭ ʜʠʩʧʝʨʩʥʠʤʠ ʽ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʚʦʣʦʢʥʠʩʪʠʤʠ 

ʥʘʧʦʚʥʶʚʘʯʘʤʠ, ʥʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʚ ʧʦʣʽʤʝʨʥʦʤʫ ʢʦʤʧʦʟʠʪʽ, ʧʦʚʝʨʭʥʝʚʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ɽʆ, ʤʝʭʘʥʽʟʤʦʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ɽʇ ʽ 

ʥʘʧʦʚʥʶʚʘʯʝʤ, ʘ ʪʘʢʦʞ ʘʜʛʝʟʽʻʶ ʤʽʞ ʥʠʤʠ. ʏʘʩʪʢʦʚʦ ʮʽ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʚ ʨʦʙʦʪʽ [270]. 

ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʋɿ ʜʣʷ 

ʧ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʮʠʭ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ɽʇ.  

 

4.1.1. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʚ ʧʦʣʽʤʝʨʥʦʤʫ 
ʢʦʤʧʦʟʠʪʽ 

 

ʇʽʜ ʢʣʘʩʪʝʨʦʤ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʫʤʽʻʪʴʩʷ ʛʨʫʧʘ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ, 

ʨʦʟʜʽʣʝʥʠʭ ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʧʦʣʽʤʝʨʫ, ʱʦ ʧʦʚʥʽʩʪʶ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʣʽʚʢʦʚʽʡ ʬʘʟʽ [10].  

ʂʣʘʩʪʝʨʥʽ ʩʪʨʫʢʪʫʨʠ ʟ ʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʦʢ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ (ʜʠʬʫʟʽʡʥʠʭ, ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʽ ʪ.ʧ.), ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʤʠʤʦʚʽʣʴʥʠʤ ʚʽʜʥʦʩʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ, ʘ ʪʘʢʦʞ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʚʠʤʫʰʝʥʦʛʦ ʨʫʭʫ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ (ʛʦʤʦʛʝʥʽʟʘʮʽʾ) ʧʦʣʽʤʝʨʥʦʾ 

ʤʘʪʨʠʮʽ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʜʽʻʶ ʋɿ).  

ʇʨʦʮʝʩ ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʦʢʨʝʤʠʭ ʯʘʩʪʦʢ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʛʨʘʥʠʯʥʦʛʦ ʰʘʨʫ ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʘʛʥʝʥʥʷ ʮʠʭ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ ʟʥʠʟʠʪʠ ʩʚʦʶ ʧʦʚʝʨʭʥʝʚʫ ʝʥʝʨʛʽʶ, ʪʦ 

ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʽʰʝ, ʢʦʣʠ ʛʨʘʥʠʯʥʽ (ʬʝʡʟʦʥʥʽ) ʰʘʨʠ ʦʢʨʝʤʠʭ ʯʘʩʪʦʢ 

ʧʦʯʠʥʘʶʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʤʽʞ ʩʦʙʦʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʯʘʩʪʦʢ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʢʦʤʧʝʥʩʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʜʣʠʰʢʫ [10].  

ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʠ ʥʘʧʦʚʥʶʚʘʯʘ ʧʦʯʠʥʘʶʪʴ ʩʪʨʫʢʪʫʨʫʚʘʪʠʩʷ ʪʘʢ, ʱʦʙʠ 
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ʧʦʣʽʤʝʨ ʫ ʧʨʦʩʪʦʨʽ ʤʽʞ ʥʠʤʠ ʧʦʚʥʽʩʪʶ ʧʝʨʝʭʦʜʠʚ ʚ ʦʨʽʻʥʪʘʮʽʡʥʦ-

ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʩʪʘʥ ʟ ʫʪʚʦʨʝʥʥʷʤ ʣʽʥʽʡʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʪʦʙʪʦ ʢʣʘʩʪʝʨʽʚ, ʯʘʩʪʢʠ ʚ 

ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʟʜʦʚʞ ʢʨʠʚʦʾ ʘʙʦ ʫʤʦʚʥʦʾ ʣʽʥʽʾ (ʜʠʚ. ʨʠʩ. 4.1). 
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ʈʠʩ.4.1. ʉʭʝʤʘ ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʚ ʧʦʣʽʤʝʨʥʦʤʫ ʢʦʤʧʦʟʠʪʽ [10]: 

ʘ ï ʫʪʚʦʨʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʢʣʘʩʪʝʨʘ; 

ʙ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʩʪʽʡʢʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʣʘʩʪʝʨʘ; 

1 ï ʝʣʝʤʝʥʪʘʨʥʠʡ ʜʚʦʭʯʘʩʪʢʦʚʠʡ ʣʽʥʽʡʥʠʡ ʢʣʘʩʪʝʨ; 

2 ï ʢʽʣʴʮʝʧʦʜʽʙʥʠʡ ʢʣʘʩʪʝʨ 

 

 

 

 

ɿʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʣʽʥʽʡʥʠʭ ʢʣʘʩʪʝʨʽʚ 1 ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʧʝʚʥʠʭ 

ʨʦʟʤʽʨʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʩʪʘʁʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦ ʥʝʩʪʽʡʢʠʤʠ ʽ ʨʦʟʧʘʜʘʪʁʴʩʷ ʥʘ 

ʜʝʢʽʣʴʢʘ ʤʘʣʠʭ ʣʽʥʽʡʥʠʭ ʢʣʘʩʪʝʨʽʚ ʘʙʦ ʫʪʚʦʨʶʪ ɹʢʽʣʴʮʝʧʦʜʽʙʥʠʡ ʢʣʘʩʪʝʨ 2 (ʜʠʚ. 

ʨʠʩ. 4.1, ʙ).  

ʆʩʪʘʥʥʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʛʨʫʧʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʠʭ 

ʢʦʤʽʨʯʘʩʪʠʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʻ ʥʝʧʨʘʚʠʣʴʥʠʤʠ (ʩʧʦʪʚʦʨʝʥʠʤʠ) ʩʬʝʨʘʤʠ. 

ʇʝʨʠʬʝʨʽʡʥʠʡ ʰʘʨ ʦʩʪʘʥʥʽʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ 

ʟ ʧʣʽʚʢʦʚʦʶ ʬʘʟʦʶ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. ʇʨʠ ʮʴʦʤʫ ʚʥʫʪʨʽʰʥʷ ʦʙʣʘʩʪʴ ʩʬʝʨʠ ʻ 

ʚʽʣʴʥʦʶ ʚʽʜ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʧʦʣʽʤʝʨʥʫ ʤʘʪʨʠʮʶ ʚ 

ʦʙ'ʻʤʥʦʤʫ ʩʪʘʥʽ.  

ʗʢʱʦ ʥʘʧʦʚʥʶʚʘʯ ʧʦʣʽʜʠʩʧʝʨʩʥʠʡ (ʪʦʙʪʦ ʥʝʦʜʥʘʢʦʚʠʡ ʟʘ ʨʦʟʤʽʨʘʤʠ),  ʪʦ 

ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʨʽʜʢʠʤ ʧʦʣʽʤʝʨʦʤ ʜʨʽʙʥʽ ʯʘʩʪʢʠ ʥʘʧʦʚʥʶʚʘʯʘ 

çʟʘʭʦʧʣʶʶʪʴʩʷè ʧʦʚʝʨʭʥʝʶ ʢʨʫʧʥʠʭ ʯʘʩʪʦʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʘʶʪʴ ʱʽʣʴʥʽ 

ʢʣʫʙʢʦʚʽ ʢʣʘʩʪʝʨʠ. 

ʂʣʘʩʪʝʨʠ, ʱʦ ʚʽʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʦʙ'ʻʤʽ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʥʝ 

ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʥʝ ʟʜʽʡʩʥʶʶʪʴ ʢʫʤʫʣʷʪʠʚʥʦʾ ʟʤʽʮʥʶʶʯʦʾ ʜʽʾ. ʇʨʠ 

ʨʫʡʥʫʚʘʥʥʽ ʚʦʥʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʪʽʣʴʢʠ ʩʪʦʧʦʨʦʤ ʜʣʷ ʪʨʽʱʠʥ, ʟʥʠʞʫʶʯʠ 

ʰʚʠʜʢʽʩʪʴ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ 

ʢʦʤʧʦʟʠʪʽʚ.  

ɿʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘʧʦʚʥʝʥʦʛʦ ʯʘʩʪʢʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ ʟʘʪʚʝʨʜʽʣʦʛʦ 
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ʢʦʤʧʦʟʠʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʦʙ'ʻʤʽ ʮʴʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʠʡ ʢʘʨʢʘʩ ʟ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʧʣʽʚʢʦʚʦʾ ʬʘʟʠ 

ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ, ʱʦ ʧʨʦʥʠʟʫʻ ʫʚʝʩʴ ʢʘʨʢʘʩ ʦʙ'ʻʤʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. 

ʇʝʨʝʭʽʜ ʚʽʜ ʦʢʨʝʤʠʭ ʢʣʘʩʪʝʨʽʚ ʜʦ ʢʘʨʢʘʩʘ ʦʙ'ʻʤʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʦʙ'ʻʜʥʘʥʥʷ ʽ ʫʢʨʫʧʥʝʥʥʷ ʤʘʣʠʭ ʢʣʘʩʪʝʨʽʚ. ʅʘ ʧʝʚʥʦʤʫ 

ʝʪʘʧʽ ʥʘʧʦʚʥʝʥʥʷ ʚʝʩʴ ʦʙ'ʻʤ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʝʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʨʦʥʠʟʫʻʪʴʩʷ 

ʦʜʥʠʤ ʥʝʩʢʽʥʯʝʥʥʠʤ ʢʣʘʩʪʝʨʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʘʨʢʘʩʘ (ʪʫʪ ʋɿ-ʜʽʷ 

ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʘʨʢʘʩʦʫʪʚʦʨʝʥʥʷ), 

ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʦʤʧʦʟʠʪʫ.  

ʆʢʨʽʤ ʮʴʦʛʦ, ʥʘ ʤʽʮʥʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ 

ʪʘʢʦʞ ʜʠʩʧʝʨʩʥʽʩʪʴ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ. ʆʩʥʦʚʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʨʠ ʮʴʦʤʫ ʻ 

ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ ʡʦʛʦ ʯʘʩʪʢʫ.  

ʊʘʢ, ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠʚʦʜʠʪʴ ʜʦ  ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʧʦʚʝʨʭʥʽ, ʪʦʙʪʦ ʜʦ  ʟʥʠʞʝʥʥʷ ʾʭ   ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ, ʽ, ʦʪʞʝ, ʝʥʝʨʛʽʾ ʢʦʛʝʟʽʾ. 

ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʦʤʧʦʟʠʪʫ.  

ɯ ʥʘʚʧʘʢʠ: ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʧʝʨʩʥʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʤʽʮʥʽʩʪʴ ʢʦʤʧʦʟʠʪʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. 

 

4.1.2. ɸʥʘʣʽʟ ʧʦʚʝʨʭʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʜʠʩʧʝʨʩʥʠʭ ʽ ʙʝʟʧʝʨʝʨʚʥʠʭ 
ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʦʣʽʛʦʤʝʨʘʤʠ 

 

ʅʠʞʯʝ ʘʥʘʣʽʟʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘʧʦʚʥʶʚʘʯʽʚ (ʷʢ 

ʥʝʦʨʛʘʥʽʯʥʠʭ, ʪʘʢ ʽ ʦʨʛʘʥʽʯʥʠʭ)  ʟ ɽʆ. 

 

4.1.2.1. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʥʝʦʨʛʘʥʽʯʥʠʭ 
ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʦʣʽʛʦʤʝʨʘʤʠ 

 

  ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʘʛʥʫʪʠ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʤʽʮʥʦʛʦ ʡ ʪʝʨʤʽʯʥʦ ʪʘ ʛʽʜʨʦʣʽʪʠʯʥʦ ʩʪʽʡʢʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʧʦʚʝʨʭʥʝʶ 

ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʙʨʦʾ ʘʜʛʝʟʽʾ ʤʽʞ ɽʇ ʽ ʥʝʦʨʛʘʥʽʯʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ ʥʝʦʙʭʽʜʥʝ 

ʫʪʚʦʨʝʥʥʷ ʤʽʮʥʦʛʦ ʥʝʛʽʜʨʦʣʽʟʫʻʤʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ. ʊʦʙʪʦ ʥʘ ʧʦʚʝʨʭʥʽ ɺʅ 

ʤʘʶʪʴ ʙʫʪʠ ʛʨʫʧʠ, ʟʜʘʪʥʽ ʜʦ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɽɿ. 

   ʗʢ ʧʨʘʚʠʣʦ, ʷʢ ʥʝʦʨʛʘʥʽʯʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʚ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ɽʇ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʦʢʩʠʜʠ, ʩʠʣʽʢʘʪʠ ʽ ʜʝʷʢʽ ʽʥʰʽ ʟ'ʻʜʥʘʥʥʷ. ʇʦʨʽʚʥʷʥʦ ʜʦʢʣʘʜʥʽ 

ʜʘʥʽ ʧʨʦ ʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʽ ʻ ʪʽʣʴʢʠ ʜʣʷ ʦʢʩʠʜʽʚ ʽ ʩʠʣʽʢʘʪʽʚ,  ʪʦʤʫ ʤʠ 

ʦʙʤʝʞʠʤʦʩʷ ʨʦʟʛʣʷʜʦʤ ʪʽʣʴʢʠ ʮʠʭ ʢʣʘʩʽʚ ʤʘʪʝʨʽʘʣʽʚ.  

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʚʩʽʭ ʮʠʭ ʧʦʚʝʨʭʦʥʴ ʻ ʥʘʷʚʥʽʩʪʴ ʧʦʢʨʠʚʫ ʟ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ, ʷʢʽ ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʨʦʟʨʽʟʥʷʪʠʩʷ ʧʦ ʩʚʦʾʡ ʧʦʚʝʜʽʥʮʽ ʽ 

ʭʽʤʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʘ  ʾʭ ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʦʚʦʣʽ ʟʥʘʯʥʦʶ [10, 25].  

ʋ ʩʢʣʘʜʥʠʭ ʩʠʣʽʢʘʪʘʭ ʧʦʚʝʨʭʥʝʚʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ 

ʘʪʦʤʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʝ ʙʽʣʴʰʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʭ. ʂʨʽʤ 

ʪʦʛʦ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʪʝʢʣʘʭ, 

ʩʢʣʘʜ ʧʦʚʝʨʭʥʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʢʣʘʜʫ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ [25]. ɺʤʽʩʪ ʘʢʪʠʚʥʠʭ 

ʛʨʫʧ ʤʦʞʝ ʟʤʽʥʁʚʘʪʠʩʷ ʥʘ ʧʦʨʷʜʦʢ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʽʩʪʦʨʽʾ ʥʘʧʦʚʥʶʚʘʯʘ. 
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ʉʘʤʝ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ ʚʽʜʽʛʨʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʨʦʣʴ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ɽʆ. ʇʨʦʪʝ, ʦʢʨʽʤ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ, ʥʘ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʬʽʣʴʥʠʭ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʦʢʩʠʜʽʚ ʽ ʩʠʣʽʢʘʪʽʚ ʘʜʩʦʨʙʫʶʪʴʩʷ ʤʦʣʝʢʫʣʠ ʚʦʜʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɸʜʩʦʨʙʦʚʘʥʘ ʚʦʜʘ ʟʜʽʡʩʥʶʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʘʜʛʝʟʽʶ ɽʆ, 

ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ʤʽʮʥʠʭ ʭʽʤʽʯʥʠʭ ʽ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʦʚʝʨʭʥʝʶ 

ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʧʦʣʽʤʝʨʦʤ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ ʪʚʝʨʜʽʥʥʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ʂʦʦʨʜʽʥʘʮʽʡʥʦ-ʥʝʥʘʩʠʯʝʥʽ ʮʝʥʪʨʠ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʧʦʚʥʽʩʪʶ ʙʣʦʢʦʚʘʥʠʤʠ ʘʜʩʦʨʙʦʚʘʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ [25].  

ɸʜʩʦʨʙʦʚʘʥʽ ʤʦʣʝʢʫʣʠ ʽ ʘʪʦʤʠ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʧʦʚʝʨʭʥʝʚʽ ʩʪʘʥʠ ʘʙʦ 

ʟʤʽʥʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʽʩʥʫʶʯʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʘʥʽʚ [25]. ʇʨʠ 

ʮʴʦʤʫ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʧʝʢʪʨ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ 

ʭʘʨʘʢʪʝʨ ʬʽʟʠʯʥʦʾ ʽ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ çʧʦʣʽʤʝʨ ï ʥʘʧʦʚʥʶʚʘʯè.  

ʊʘʢʦʞ ʩʣʽʜ ʩʢʘʟʘʪʠ ʽ ʧʨʦ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ ʚ ɽɿ, ʷʢʽ ʯʘʩʪʦ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʠʡ ʟôʻʜʥʫʶʪʴ ʟ ɽɿ. ʗʢ ʜʦʤʽʰʢʠ ʚ 

ɽʆ ʟʘʟʚʠʯʘʡ ʧʨʠʩʫʪʥʽ ʧʦʣʷʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʷʢʽ ʘʢʪʠʚʥʦ ʘʜʩʦʨʙʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝʶ 

ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʶʪʴ ʟ ʤʦʣʝʢʫʣʘʤʠ ʝʧʦʢʩʠʜʽʚ ʽ ʪʚʝʨʜʥʠʢʽʚ, 

ʚʠʪʽʩʥʷʶʯʠ ʾʭ ʟ ʧʦʚʝʨʭʥʽ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 

ʘʜʛʝʟʽʾ. 

 ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʘ ʩʦʨʙʮʽʷ ʚʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦ 

ʩʢʣʘʜʫ ʥʘʧʦʚʥʶʚʘʯʘ (ʭʦʯʘ ʙʠ ʚ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ) ʚʭʦʜʷʪʴ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ 

ʟ'ʻʜʥʘʥʥʷ, ʱʦ  ʣʝʛʢʦ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ  (ʥʘʧʨʠʢʣʘʜ, ʦʢʩʠʜʠ ʣʫʞʥʠʭ ʯʠ 

ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʤʝʪʘʣʽʚ).  

ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʩʠʣʴʥʦ ʟʨʦʩʪʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʝʥʥʷ 

ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ ʰʘʨʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ. ɺʥʘʩʣʽʜʦʢ ʮʦɹʛʦ ʚʝʣʠʯʠʥʠ 

ʩʦʨʙʮʽʾ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʴ, ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʩʷʪʢʘʤ ʽ ʩʦʪʥʷʤ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʰʘʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʝʨʭʥʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʘʜʩʦʨʙʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [10, 25].  ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʘ ʥʠʭ 

(ʷʢʱʦ ʧʦʚʝʨʭʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʦʯʠʱʝʥʥʶ) ʻ ʰʘʨʠ ʚʦʜʠ ʽ ʨʽʟʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʘʜʩʦʨʙʦʚʘʥʽ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʩʠʣʴʥʦ ʧʦʛʽʨʰʫʶʪʴ ʘʜʛʝʟʽʶ ɽʆ ʜʦ ʧʦʚʝʨʭʥʽ 

ʥʘʧʦʚʥʶʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʩʢʣʘʜ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 

ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʘ, ʷʢ ʙʫʣʦ 

ʩʢʘʟʘʥʦ ʚʠʱʝ, ʟʘʟʚʠʯʘʡ ʧʦʢʨʠʪʘ ʘʜʩʦʨʙʦʚʘʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ ʡ ʽʥʰʠʭ 

ʟ'ʻʜʥʘʥʴ, ʫʪʨʫʜʥʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʦʯʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʶ ʧʦʣʽʤʝʨʫ ʟ 

ʥʘʧʦʚʥʶʚʘʯʝʤ.  

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʡʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʯʠ ʜʦʧʨʦʩʦʯʝʥʥʷʤ   ɽɿ, 

ʥʘʧʨʠʢʣʘʜ, ʫʣʴʪʨʘʟʚʫʢʦʤ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ  ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ ʽ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʘʜʩʦʨʙʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʧʦʚʥʶʚʘʯʘ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪ.̔ 
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 4.1.2.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʯʥʠʭ 
ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʦʣʽʛʦʤʝʨʘʤʠ 

 
   ʄʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʘʭ çʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ï ʦʣʽʛʦʤʝʨʥʝ  

ʝʧʦʢʩʠʜʥʝ ʟʚ'ʷʟʫʶʯʝè ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʚʟʘʻʤʦʜʽʾ 

ʦʣʽʛʦʤʝʨʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʥʘʩʪʫʧʥʠʤʠ ʯʠʥʥʠʢʘʤʠ: 

ï ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʽ ʪʝʨʤʽʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʦʟʰʠʨʝʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʤʘʪʨʠʮʽ ʙʣʠʟʴʢʽ; 

ï ʢʦʤʧʦʥʝʥʪʠ ʧʦʣʽʤʝʨʥʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ʦʙ'ʻʤ 

ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʻ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʪʚʝʨʜʥʠʢʠ (ʘʤʽʥʠ ʽ ʘʥʛʽʜʨʠʜʠ); 

ï ʤʦʞʣʠʚʝ ʯʘʩʪʢʦʚʝ ʨʦʟʯʠʥʝʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʧʦʣʽʤʝʨʽ;  

ï ʚʟʘʻʤʦʜʽʷ çʧʦʣʽʤʝʨʥʝ ʚʦʣʦʢʥʦ ï ʦʣʽʛʦʤʝʨʥʝ ʟʚ'ʷʟʫʶʯʝè ʥʝ ʦʙʤʝʞʝʥʦ 

ʧʦʚʝʨʭʥʝʶ, ʘ ʤʦʞʝ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʷ ʥʘ ʟʥʘʯʥʫ ʛʣʠʙʠʥʫ ʫ ʧʦʣʽʤʝʨʥʝ 

ʚʦʣʦʢʥʦ; 

ï ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʤʦʞʝ ʨʦʟʯʠʥʷʪʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʜʦʤʽʰʢʠ 
ʫ ʧʦʣʽʤʝʨʥʦʤʫ ʟʚ'ʷʟʫʶʯʦʤʫ ʽ ʧʨʦʜʫʢʪʠ ʢʦʥʜʝʥʩʘʮʽʾ, ʱʦ ʟʤʝʥʰʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʧʦʨ. 

ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʯʠʥʥʠʢʠ ʟʘʛʘʣʦʤ  ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʤʦʥʦʣʽʪʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ.  

ʅʘ ʧʦʚʝʨʭʥʽ ʽ ʚ ʦʙ'ʻʤʽ ʚʦʣʦʢʦʥ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽ ʨʽʟʥʽ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʻ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʬʨʘʢʮʽʷʤʠ ʚʦʣʦʢʥʦʫʪʚʦʨʶʶʯʦʛʦ ʧʦʣʽʤʝʨʫ, ʪʝʢʩʪʠʣʴʥʽ 

ʟʘʤʘʩʣʶʚʘʯʽ, ʟʘʣʠʰʢʠ ʨʦʟʯʠʥʥʠʢʘ ʡ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʤʽʰʢʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʚʦʣʦʢʥʦʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ 

ʽ ʧʝʨʝʨʦʙʢʠ [25]. ʅʘʧʨʠʢʣʘʜ, ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʧʦʣʽʤʝʨʥʽ ʚʦʣʦʢʥʘ 

ʤʦʞʫʪʴ ʧʦʛʣʠʥʘʪʠ ʜʦ 10ï12 % ʚʦʜʠ [25].  

ʇʨʠʩʫʪʥʽʩʪʴ ʪʘʢʠʭ ʜʦʤʽʰʦʢ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʠʥʫʯʦ  ʁʽ ʧʦʟʙʘʚʠʪʠʩʷ ʚʽʜ ʥʠʭ 

ʙʝʟ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʥʘ ʜʫʞʝ ʚʘʞʢʦ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʣʘʩʪʠʢʽʚ ʮʽ 

ʟ'ʻʜʥʘʥʥʷ ʯʘʩʪʢʦʚʦ ʧʝʨʝʭʦʜʷʪʴ ʚ ɽɿ ʽ ʟʤʽʥʶʶʪʴ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʚʠʙʽʨ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʦʨʛʘʥʽʯʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʚʽʜ 

ʥʝʙʘʞʘʥʠʭ ʜʦʤʽʰʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ  ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʯʠ ʜʦʧʨʦʩʦʯʝʥʥʷʤ 

ɽɿ, ʥʘʧʨʠʢʣʘʜ, ʫʣʴʪʨʘʟʚʫʢʦʤ, ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʦʜʽʷ ʦʣʽʛʦʤʝʨʥʦʛʦ  ʟʚ'ʷʟʫʶʯʦʛʦ ʟ ʦʨʛʘʥʽʯʥʠʤʠ 

ʥʘʧʦʚʥʶʚʘʯʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʢʘʧʨʦʥʦʤ, ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ, ʽ 

ʚ ʜʘʥʠʡ ʯʘʩ ʚʦʥʘ ʱʝ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʘ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʮʽʻʾ ʚʟʘʻʤʦʜʽʾ, ʚ ʪ.ʯ. ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. 

 
4.1.3. ʄʝʭʘʥʽʟʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʝʧʦʢʩʠʜʥʠʤʠ 

ʧʦʣʽʤʝʨʘʤʠ ʽ ʥʘʧʦʚʥʶʚʘʯʘʤʠ 
 

ʄʦʣʝʢʫʣʷʨʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʧʦʣʽʤʝʨʦʤ ʽ ʥʘʧʦʚʥʶʚʘʯʝʤ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ 

ʧʦ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʘʭ [25]. ʊʘʢ, ʤʽʞ ʘʢʪʠʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɽʆ ʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʽʤʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʽʮʥʠʭ ʭʽʤʽʯʥʠʭ 

ʟʚ'ʷʟʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʩʥʫʚʘʥʥʷ ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ ʬʽʟʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ï
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ʚʽʜ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʠʭ ʜʦ ʚʦʜʥʝʚʠʭ, ʦʙʫʤʦʚʣʶʶʯʠʭ ʷʚʠʱʘ ʟʤʦʯʫʚʘʥʥʷ, ʘʜʛʝʟʽʾ ʽ 

ʫʪʚʦʨʝʥʥʷ ʤʽʞʬʘʟʥʠʭ ʰʘʨʽʚ [10, 25].   

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ  ʧʨʦʮʝʩʽʚ ʤʽʞʬʘʟʥʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ 

ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʭ, ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ʮʠʭ ʧʨʦʮʝʩʽʚ ʱʝ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʦ, ʽ ʚ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ, ʯʘʩʦʤ ʧʨʦʪʠʣʝʞʥʽ ʜʫʤʢʠ [1ï3, 10, 25].   

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʽʤʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ɽʆ ʟ ʧʦʚʝʨʭʥʝʶ ʧʽʜʢʣʘʜʢʠ ʟ ʤʘʪʝʨʽʘʣʫ 

ʥʘʧʦʚʥʶʚʘʯʘ ʘʙʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʧʦ ʜʝʢʽʣʴʢʦʭ 

ʤʝʭʘʥʽʟʤʘʭ [10, 25]:  

1) ʨʝʘʢʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʆʅ-ʛʨʫʧ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʛʨʫʧʘʤʠ: 

2) ʨʝʘʢʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʆʅ-ʛʨʫʧ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʪʚʝʨʜʥʠʢʦʤ (ʟʦʢʨʝʤʘ, ʟ 

ʘʥʛʽʜʨʠʜʥʠʤ): 

3) ʨʝʘʢʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʆʅ-ʛʨʫʧ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʆʅ- ʘʙʦ ʝʬʽʨʥʠʤʠ 

ʛʨʫʧʘʤʠ ɽʇ; 

4) ʚʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʮʝʥʪʨʽʚ ʟ ɽʇ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʡ ʤʽʞ ɽʆ ʽ ʧʦʣʽʤʝʨʦʤ ʚʠʥʠʢʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʮʥʽ 

ʭʽʤʽʯʥʽ ʟʚ'ʷʟʢʠ ʪʠʧʘ ʉ-ʆ, ʷʢʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʘʜʛʝʟʽʶ ɽʇ. 

ʇʨʦʪʝ ʪʘʢʽ ʟʚ'ʷʟʢʠ ʣʝʛʢʦ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ, ʱʦ ʽ ʻ ʧʨʠʯʠʥʦʶ ʤʘʣʦʾ ʚʦʜʦʩʪʽʡʢʦʩʪʽ 

ʥʘʧʦʚʥʝʥʠʭ ʝʧʦʢʩʠʜʥʠʭ  ʤʘʪʝʨʽʘʣʽʚ.  

ʇʨʠ ʭʽʤʽʯʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʚʝʨʭʥʽ ɺʅ ʝʧʦʢʩʠʜʥʘ ʤʘʪʨʠʮʷ ʤʦʞʝ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʠʱʝʧʣʝʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʽ  ɺʅ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʥʝʛʽʜʨʦʣʽʟʫʻʤʠʭ ʟʚ'ʷʟʢʽʚ S-̔ʆ-Sʽ  ʽ ʉ-ʉ [25], ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ɽʇ.  

ʇʨʠ ʚʟʘʻʤʦʜʽʾ ɽʆ ʟ ʽʥʰʠʤʠ ʘʢʪʠʚʥʠʤʠ ʧʦʚʝʨʭʥʝʚʠʤʠ ʮʝʥʪʨʘʤʠ, ʱʦ ʥʝ 

ʤʽʩʪʷʪʴ ʆʅ-ʛʨʫʧ, ʦʯʝʚʠʜʥʦ, ʤʦʞʫʪʴ ʧʨʦʪʽʢʘʪʠ ʡ ʽʥʰʽ ʨʝʘʢʮʽʾ, ʘʣʝ ʚʦʥʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʦʩʣʽʜʞʝʥʽ [10]. 

  ɻʽʜʨʦʢʩʠʣʴʥʽ ʆʅ-ʛʨʫʧʠ ʚʽʜʽʛʨʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʨʦʣʴ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ɺʅ ʟ 

ɽʆ. ʇʨʦʪʝ, ʦʢʨʽʤ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʆʅ-ʛʨʫʧ, ʥʘ ʧʦʚʝʨʭʥʽ ɺʅ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ 

ʘʜʩʦʨʙʦʚʘʥʽ ʟ ʧʦʚʽʪʨʷ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʽ ʽʥʰʠʭ ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʫʪʨʫʜʥʶʶʪʴ 

ʟʤʦʯʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʶ ʧʦʣʽʤʝʨʫ ʟ ʥʘʧʦʚʥʶʚʘʯʝʤ [25].  

ʈʦʟʛʣʷʜ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʣʝʞʠʪʴ ʚ ʨʘʤʢʘʭ ʨʦʟʛʣʷʜʫ ʧʠʪʘʥʴ 

ʘʜʛʝʟʽʾ ʤʽʞ ɽʇ ʽ ɺʅ, ʜʦ ʦʧʠʩʫʶʪʴʩʷ ʥʠʞʯʝ. 

 

4.1.4. ɸʜʛʝʟʽʷ ʤʽʞ ʝʧʦʢʩʠʜʥʠʤ ʧʦʣʽʤʝʨʦʤ ʽ ʥʘʧʦʚʥʶʚʘʯʝʤ 
 

ɿʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʝʧʦʢʩʠʜʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʫʧʝʥʷ ʢʦʥʪʘʢʪʫ ʯʘʩʪʦʢ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʦʨʦʰʦʾ ʘʜʛʝʟʽʾ ʤʽʞ ɽʇ ʽ ʥʘʧʦʚʥʶʚʘʯʝʤ ʥʝʦʙʭʽʜʥʝ ʫʪʚʦʨʝʥʥʷ 

ʤʽʮʥʦʛʦ ʥʝʛʽʜʨʦʣʽʟʫʻʤʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ, ʪʦʙʪʦ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ 

ʤʘʶʪʴ ʙʫʪʠ ʛʨʫʧʠ, ʟʜʘʪʥʽ ʜʦ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɽɿ.  

ʄʝʭʘʥʽʟʤ ʤʽʞʬʘʟʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʘʭ çʧʦʣʽʤʝʨ ï ʥʘʧʦʚʥʶʚʘʯè 

ʚʝʣʴʤʠ ʩʢʣʘʜʥʠʡ ʽ ʱʝ ʧʦʚʥʽʩʪʶ ʥʝ ʟ'ʷʩʦʚʘʥʠʡ, ʭʦʯʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʶ 

ʧʨʦʙʣʝʤʫ ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʥʘ ʧʨʠʢʣʘʜʽ ʣʽʥʽʡʥʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʽ ʚ 

ʤʝʥʰʽʡ ʤʽʨʽ ʘʤʦʨʬʥʠʭ ʧʦʣʽʤʝʨʽʚ [10, 25].   

ʋ ʚʠʧʘʜʢʫ ɽʇ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ çʧʦʣʽʤʝʨ ï ʥʘʧʦʚʥʶʚʘʯè 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ:  
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ʧʦ-ʧʝʨʰʝ, ʧʦʜʽʙʥʽ ʤʘʪʝʨʽʘʣʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʚʝʨʜʽʥʥʷ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʦʣʽʛʦʤʝʨʽʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʪʦʙʪʦ ʥʘʧʦʚʥʶʚʘʯ 

ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘ ʥʘʜʤʦʣʝʢʫʣʷʨʥʫ, ʘʣʝ ʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ 

ʧʦʣʽʤʝʨʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʦʮʝʩ ʪʚʝʨʜʽʥʥʷ ʦʣʽʛʦʤʝʨʥʦʛʦ ʟʚ'ʷʟʫʶʯʦʛʦ, ʚʩʪʫʧʘʶʯʠ ʚ 

ʭʤ̔ʽʯʥʽ ʨʝʘʢʮʽʾ ʟ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʤʠ ʛʨʫʧʘʤʠ ɽʆ ʽ ʪʚʝʨʜʥʠʢʽʚ;  

ʧʦ-ʜʨʫʛʝ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ɽʇ ʟ ʦʣʽʛʦʤʝʨʘ ʽ ʪʚʝʨʜʥʠʢʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ,  ʚʘʞʢʦ ʨʦʟʜʽʣʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʽ ʧʦʚʝʨʭʥʝʚʽ ʝʬʝʢʪʠ; ʢʨʽʤ ʪʦʛʦ, ʩʠʣʴʥʦʟʰʠʪʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʪʚʝʨʜʽʥʥʽ, ʻ ʥʝʧʣʘʚʢʠʤʠ ʽ ʥʝʨʦʟʯʠʥʥʠʤʠ, ʱʦ ʪʘʢʦʞ ʩʠʣʴʥʦ 

ʫʪʨʫʜʥʶʻ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ; 

  ʧʦ-ʪʨʝʪʻ,  ʦʢʨʽʤ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʫ ʽ ʡʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʫ ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʚ ʝʧʦʢʩʠʜʥʠʭ ʧʣʘʩʪʠʢʘʭ ʟʘʟʚʠʯʘʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʢʨʦʜʝʬʝʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʧʦʨ ʽ 

ʪʨʽʱʠʥ, ʱʦ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʘʜʛʝʟʽʡʥʫ ʤʽʮʥʽʩʪʴ [10, 25].   

ʇʦʷʚʘ ʚʠʱʝʟʛʘʜʘʥʠʭ ʜʝʬʝʢʪʽʚ ʦʙʫʤʦʚʣʝʥʘ ʥʝʧʦʚʥʦʪʦʶ ʟʤʦʯʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʥʘʧʦʚʥʶʚʘʯʘ ʧʦʣʽʤʝʨʦʤ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʽ 

ʣʝʛʰʠʤ ʟʘʨʦʜʞʝʥʥʷʤ ʛʘʟʦʚʠʭ ʧʫʭʠʨʮʽʚ ʥʘ ʤʝʞʽ ʨʦʟʧʦʜʽʣʫ. ʇʨʠ ʮʴʦʤʫ 

ʛʨʘʥʠʯʥʠʡ ʰʘʨ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʭʠʣʴʥʠʡ ʜʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ.  

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ 

ʥʘʧʦʚʥʶʚʘʯʘ ʾʾ ʧʽʜʜʘʶʪʴ ʦʙʨʦʙʮʽ, ʥʘʧʨʠʢʣʘʜ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ (ʇɸʈ) [25].  ʇʦ ʘʥʘʣʦʛʽʾ ʟ ʦʙʨʦʙʢʦʶ ʇɸʈ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʋɿ-

ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʥʘʥʝʩʝʥʠʤ ʥʘ ʥʴʦʛʦ ʨʽʜʢʠʤ ɽʆ 

(ɽɿ) ʪʘʢʦʞ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ʨʦʟʜʽʣʫ çʚʦʣʦʢʥʦ ï ʝʧʦʢʩʠʜʥʘ ʤʘʪʨʠʮʷè.  

ʆʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʘʥʘʣʽʟ ʝʣʝʢʪʨʦʥʥʦï

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʴ ʨʫʡʥʫʚʘʥʥʷ  ʟʘʪʚʝʨʜʽʣʦʛʦ ɽʇ, ʦʜʝʨʞʘʥʦʛʦ 

ʙʝʟ ʽ ʟ ʋɿ-ʦʙʨʦʙʢʦʶ (ʜʠʚ. ʨʠʩ. 4.2).  
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ʈʠʩ. 4.2.  ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʨʫʡʥʫʚʘʥʥʷ ʟʘʪʚʝʨʜʽʣʦʛʦ ɽʇ ʥʘ ʦʩʥʦʚʽ    

ɽʍɼ-ʄʂ-ʉɺʄ (ʟʙʽʣʴʰʝʥʥʷ Ĭ1000): 

ʘ ï ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ; ʙ ï ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ 

10 ʤʢʤ 10 ʤʢʤ 
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ʊʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʯʠʩʣʦ ʧʦʚʽʪʨʷʥʠʭ ʧʦʨ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ɽɿ ʧʦ 

ʧʝʨʝʪʠʥʫ ʧʨʦʩʦʯʝʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ɺʅ ʫ ʚʠʛʣʷʜʽ ʦʨʛʘʥʦʚʦʣʦʢʥʘ ʤʘʨʢʠ ʉɺʄ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʤʧʦʟʠʪʦʤ, ʥʝʦʙʨʦʙʣʝʥʠʤ ʋɿ.  

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ (ʨʠʩ. 4.2, ʘ) ʚʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʙʣʘʩʪʽ, ʱʦ 

ʤʽʩʪʷʪʴ  ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ɽɿ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ɽɿ ʧʦ 

ʧʝʨʝʪʠʥʫ ʢʦʤʧʦʟʠʪʫ.  

ʋ ʜʨʫʛʦʤʫ  ʚʠʧʘʜʢʫ (ʨʠʩ. 4.2, ʙ) ʢʦʞʥʝ ʚʦʣʦʢʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ 

ʧʨʦʩʦʯʝʥʠʤ ɽɿ, ʘ ʢʦʤʧʦʟʠʪ ʫʪʚʦʨʶʻ ʤʦʥʦʣʽʪʥʝ ʟ'ʻʜʥʘʥʥʷ. 

ɿʥʠʞʝʥʥʷ ʜʝʬʝʢʪʥʦʩʪʽ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ (ʨʠʩ. 

4.2, ʙ) ʚʽʜʙʫʚʘʻʪʴʩʷ, ʤʘʙʫʪʴ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʩʫʢʫʧʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ 

ʯʠʥʥʠʢʽʚ:  

 ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ (ʛʦʤʦʛʝʥʽʟʘʮʽʾ ɽɿ);   

 ʧʦʣʽʧʰʝʥʥ ̫ ʨʦʟʧʦʜʽʣʫ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʽʥʰʦʤʫ (ʛʦʤʦʛʝʥʽʟʘʮʽʷ 

ʢʦʤʧʦʟʠʪʥʦʾ ʩʠʩʪʝʤʠ);  

 ʧʦʣʽʧʰʝʥʥʷ  ʚʟʘʻʤʦʜʽʾ ʥʘ ʤʝʞʽ ʨʦʟʧʦʜʽʣʫ çɽɿ ï ɺʅè ʟʘʚʜʷʢʠ ʢʨʘʱʦʤʫ 

ʟʤʦʯʫʚʘʥʥʶ, ʟʙʽʣʴʰʝʥʥʶ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ;  

 ʟʥʠʞʝʥʥʶ ʯʠʩʣʘ ʛʨʘʥʠʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʊʦʤʫ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ɺʅ, 

ʥʘʧʨʠʢʣʘʜ, ʋɿ-ʘʢʪʠʚʘʮʽʻʶ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 
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ʊɽʄɸ 5. ɽʌɽʂʊʀɺʅɯ ʅɸʇʈʗʄʀ ɿɼɯʁʉʅɽʅʅʗ ʋʃʔʊʈɸɿɺʋʂʆɺʆɰ 
ʄʆɼʀʌɯʂɸʎɯɰ ʈɯɼʂʀʍ ɽʇʆʂʉʀɼʅʀʍ ʂʆʄʇʆɿʀʎɯʁ 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʫʻʪʴʩʷ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɽʆ (ɽɿ)  ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʇ ʥʘ 

ʾʭ ʦʩʥʦʚʽ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʙʘʟʦʶ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʘʨʤʦʚʘʥʠʭ ɽʇ, ʟʦʢʨʝʤʘ, ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ ɺʅ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʨʝʤʦʥʪʥʠʭ ʚʠʨʦʙʽʚ ʪʠʧʫ ʤʫʬʪ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʥʘ ʦʩʥʦʚʽ ɽʇ, ʘ ʪʘʢʦʞ  

ʧʨʠ ʨʝʤʦʥʪʽ  ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʇɽʊʇ. 

 

5.1. ʈʝʞʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ 
ʦʣʽʛʦʤʝʨʽʚ ʽ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʂ, 

ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ  ʪʢʘʥʠʭ ʽ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʽ ɽɿ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ.  

ɼʝʷʢʽ ʚʘʨʽʘʥʪʠ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʙʦʪʘʭ 

[147ï149], ɦ ʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʠʞʯʝ.   

ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʰʫʢʘʥʠʭ ʨʝʞʠʤʽʚ ʟʘ ʦʩʥʦʚʫ ʙʨʘʣʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ (ʘʥʘʣʦʛʘ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ) ʋɿ-

ʦʙʨʦʙʢʠ ɽʂ [44], ʱʦ  ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʰʫʚʘʥʥʷ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʽʟ ʪʚʝʨʜʥʠʢʦʤ 

ɼɽʊɸ ʟ ʥʘʩʪʫʧʥʦʶ ʋɿ-ʜʽʻʶ ʦʜʝʨʞʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. ʋɿ-ʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ  (ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ʋɿ-ʦʙʨʦʙʢʠ, ʜʠʚ. 

ʨʠʩ. 1.1, ʙ)  ʧʨʠ ʯʘʩʪʦʪʽ 17ï44 ʢɻʮ, ʘʤʧʣʽʪʫʜʽ 50ï120 ʤʢʤ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ          

15ï30 ɺʪ/ʩʤ2 ʽ ʪʝʤʧʝʨʘʪʫʨʽ 70ï90 ʦʉ ʧʨʦʪʷʛʦʤ 30ï45 ʭʚ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ  [44] ʦʜʝʨʞʘʥʥʷ ɽɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ʽ ʡʦʛʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʽ 

ʨʦʟʨʦʙʣʶʚʘʥʠʤʠ ʨʝʞʠʤʘʤʠ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1) ʆʙʨʦʙʢʘ ɽʆ ʚ ʩʫʤʽʰʽ ʽʟ ʪʚʝʨʜʥʠʢʦʤ ʷʢ ʭʦʣʦʜʥʦʛʦ, ʪʘʢ ʽ ʛʘʨʷʯʦʛʦ 

ʪʚʝʨʜʽʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʝʞʠʤʽʚ  ʻ ʮʽʣʢʦʤ 

ʥʝʧʨʠʡʥʷʪʥʦʶ.  ɸʜʞʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʨʝʞʠʤʽʚ, ʧʦʣʽʤʝʨʥʘ ʢʦʤʧʦʟʠʮʽʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʧʨʦʪʷʛʦʤ ʱʦʥʘʡʤʝʥʰʝ ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ ʡ ʪʘʢʦʶ, 

ʱʦ ʪʚʝʨʜʽʻ ʧʦʝʪʘʧʥʦ.  

ʇʝʨʰʠʡ ʝʪʘʧ ʪʚʝʨʜʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 ʦʉ ʧʨʦʪʷʛʦʤ     

24 ʛʦʜ. ɸʣʝ ʧʨʠ ʨʦʟʽʛʨʽʚʽ ʩʫʤʽʰʽ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʩʫʤʽʰ 

ʰʚʠʜʢʦ ʧʨʦʛʨʽʚʘʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ 100 ʦʉ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʦʟʚʫʯʫʚʘʥʘ ʩʫʤʽʰ ʧʦʯʠʥʘʻ ʰʚʠʜʢʦ ʡ ʥʝʦʜʥʦʨʽʜʥʦ ʪʚʝʨʜʽʪʠ ʧʦ ʚʩʴʦʤʫ ʦʙ'ʻʤʫ. 

2) ɯʩʥʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʘʨʘʤʝʪʨʘʭ ʜʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʦʢʨʝʤʦʛʦ ʦʣʽʛʦʤʝʨʘ 

ɽɼ-20 ʫ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʝʞʠʤʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ 

ɽʆ ʤʘʨʢʠ ɽɼ-20 ʟ ʪʚʝʨʜʥʠʢʦʤ ɼɽʊɸ  ʫ ʚʽʜʦʤʦʤʫ ʩʧʦʩʦʙʽ [44]. 

3) ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ɽʂ, ʟʦʢʨʝʤʘ,  ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ (ʦʧʪʠʤʘʣʴʥʦʛʦ) 
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ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʜʦ   ʤʘʩʠ ʥʘʚʘʞʢʠ ɽʆ, 

ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ, ʥʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʝʬʝʢʪʠʚʥʝ ʦʙ'ʻʤʥʝ ʦʟʚʫʯʫʚʘʥʥʷ ɽʆ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʢʽʥʮʝʚʽʡ ɽʂ (ʷʢ 

ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʫʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʤʦʥʪʥʠʭ 

ʤʫʬʪ ʟ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʻʪʴʩʷ).  

ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʣʫʛʫʚʘʣʠ ʦʨʽʻʥʪʠʨʦʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʽ ʨʦʟʨʦʙʣʝʥʥʽ 

ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʷʢ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪʘʢ ʽ ʟʘ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ  ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ  ʢʦʤʧʦʟʠʮʽʾ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʦʣʽʛʦʤʝʨʽʚ 

ʋʇ-631, ɽɼ-20 ʽ ʪʚʝʨʜʥʠʢʘ ɼɽʊɸ. ʇʽʩʣʷ ʋɿ-ʦʙʨʦʙʢʠ 100 ʚ.ʯ. ɽʆ ʤʘʨʢʠ ɽɼ-20  

ʟʤʽʰʫʚʘʣʠ  ʟ 10 ʚ.ʯ. ʪʚʝʨʜʥʠʢʘ ɼɽʊɸ. ʆʜʝʨʞʫʚʘʥʫ ʩʫʤʽʰ ʟʘʪʚʝʨʜʞʫʚʘʣʠ ʟʘ 

ʨʝʞʠʤʦʤ 20 ʦʉ/24 ʛʦʜ +130 ʦʉ/6 ʛʦʜ.   

ʆʣʽʛʦʤʝʨ ʋʇ-631 ʜʣʷ ʥʘʜʘʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʤʦʜʠʬʽʢʫʚʘʣʠ ʨʦʟʯʠʥʥʠʤ ʫ ʥʴʦʤʫ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʱʠʤ ʢʘʫʯʫʢʦʤ ʉʂʅ-30, 

ʧʽʩʣʷ ʯʦʛʦ ʟʘʪʚʝʨʜʞʫʚʘʣʠ ʽʟʦʤʝʪʠʣʪʝʪʨʘʛʽʜʨʦʬʪʘʣʝʚʠʤ ʘʥʛʽʜʨʠʜʦʤ 

(ʽʟʦʄʊɻʌɸ) ʫ ʥʘʩʪʫʧʥʦʤʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ: 

100 ʤʘʩ. ʯ. ï ʋʇ-631 + 10 ʤʘʩ. ʯ. ï ʉʂʅ-30  + 100 ʤʘʩ. ʯ. ʽʟʦ-ʄʊɻʌɸ.  

ɺʠʟʥʘʯʘʣʠ ʚʧʣʠʚ ʋɿ-ʦʙʨʦʙʢʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ, 

ʢʦʥʪʨʦʣʶʶʯʠ ʟʤʽʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ (ʜʠʥʘʤʽʯʥʫ ʚ'ʷʟʢʽʩʪʴ ɖ,  ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʽʚʥʦʚʘʞʥʠʡ ʢʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ ɽʆ ʧʦ ʩʢʣʷʥʽʡ ʧʽʜʣʦʞʮʽ Ūmin ʧʨʠ 20 ʦʉ, 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʩʦʪʫ ʧʽʜʡʦʤʫ ɽʆ ʧʦ ʩʢʣʦʚʦʣʦʢʥʫ hmax ʧʨʠ 50 ʦʉ) ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ (ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ʊʩ ɽʇ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʨʘʟʢʠ ɽʆ ʽ ɽɿ ʦʟʚʫʯʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿ-ʚʘʥʥʠ ʪʠʧʫ ʋɿɺ-0,63 (ʜʠʚ. 

ʨʠʩ. 2.1), ʘ ʪʘʢʦʞ ʋɿɻ ʪʠʧʫ ʋɿɻ-3-4 ʽ ʋɿɼʅ-2ʊ  ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ, 

ʟʦʙʨʘʞʝʥʠʤʠ ʥʘ ʨʠʩ. 2.3. ʆʟʚʫʯʫʚʘʥʥʷ ɽʂ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-

ʜʽʘʧʘʟʦʥʽ ʥʘ ʬʽʢʩʦʚʘʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʯʘʩʪʦʪʘʭ 16ï24 ʢɻʮ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʋ3ʂ  0,5ï5 ɺʪ/ʩʤ2 ʽ ʘʤʧʣʽʪʫʜʘʭ 10ï50 ʤʢʤ ʧʨʦʪʷʛʦʤ 10ï60 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

50ï80Áʉ, ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʨʤʦʩʪʘʪ ʪʠʧʫ U-10. 

ʇʝʨʝʜ ʦʟʚʫʯʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʽ ɽʆ ʧʽʜʽʛʨʽʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 50ï60 Áʉ 

ʜʣʷ ʥʘʡʰʚʠʜʰʦʛʦ ʚʠʭʦʜʫ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʦʟʚʫʯʫʚʘʥʥʷ, 

ʘ ʚ ʭʦʜʽ ʦʟʚʫʯʫʚʘʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʨʦʟʽʛʨʽʚʘʥʥʷʤ ɽʆ ʾʭ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

5.2. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ 
ʪʝʭʥʦʣʦʛʽʯʥʽ,  ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʦʣʽʛʦʤʝʨʽʚ ʽ ʧʦʣʽʤʝʨʽʚ 

 

ʋ ʨʦʟʜʽʣʽ 1 ʚʽʜʟʥʘʯʘʣʦʩʴ, ʱʦ ʚ ʣʽʪʝʨʘʪʫʨʽ ʱʝ ʥʝ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʥʘ 

ʨʽʜʠʥʥʽ ɽʂ ʋɿ-ʭʚʠʣʴ, ʷʢʽ ʜʽʶʪʴ ʦʜʥʦʯʘʩʥʦ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʡ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ  ʋɿ-ʜʽʘʧʘʟʦʥʽ  ʷʢ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪʘʢ ʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ.  

ʄʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ  ʪʘʢʘ ʜʽʷ ʥʘ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-ʦʙʨʦʙʢʠ ɽʂ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʠʭ ɽʇ ʥʘ ʾʭ 
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ʦʩʥʦʚʽ. ʊʦʤʫ ʡ ʜʦʩʣʽʜʞʫʚʘʣʠ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʶ ɽʆ ʽ ɽʂ ʷʢ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪʘʢ ʽ 

ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ʇʨʠ ʮʴʦʤʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʶ ɽʆ ʽ ɽʂ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʷʢ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ, ʪʘʢ ʽ  ʚ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-

ʜʽʘʧʘʟʦʥʽ.   

ʆʢʨʝʤʦ ʜʦʩʣʽʜʞʫʚʘʣʦʩʴ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ. 

 

5.2.1. ɿʜʽʡʩʥʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʦʢʨʝʤʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɽʆ  ʪʘ   ɽɿ, ʘ ʪʘʢʦʞ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ  ʥʘ ʾʭ ʦʩʥʦʚʽ, ʧʦʧʝʨʝʜʥʴʦ ʟʜʽʡʩʥʠʚʰʠ ʦʧʪʠʤʽʟʘʮʽʶ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʋɿ-ʦʙʣʘʜʥʘʥʥʷ. 

 

5.2.1.1. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʷ 
ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

 

ʗʢ ʧʘʨʘʤʝʪʨ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ Q ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ɽʆ ʽ ɽʂ, ʙʫʣʦ ʧʨʠʡʥʷʪʝ 

ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ Sʚ ʢʦʥʮʝʥʪʨʘʪʦʨʘ (ʘʙʦ ʧʣʘʩʪʠʥʠ 

ʤʘʛʥʽʪʦʩʪʨʠʢʪʦʨʘ) ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʤʘʩʠ ʥʘʚʘʞʢʠ mʩ 

ʝʧʦʢʩʠʜʥʦʾ ʦʩʥʦʚʠ (ɽɼ-20), ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ, ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ (Sʚ/mʩ)Ŀ10
3, ʤ2/ʢʛ.  

ʎʝ ʚʽʜʥʦʰʝʥʥʷ Sʚ/mʩ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʽʩʥʫʶʯʦʛʦ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʚʠʟʥʘʯʘʻ 

ʥʝʦʙʭʽʜʥʫ ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʦʙôʻʤʫ 

(ʘʙʦ ʧʣʦʱʽ ï ʫ ʚʠʧʘʜʢʫ ʦʙʨʦʙʢʠ ʩʢʣʦʪʢʘʥʠʥ) ʦʟʚʫʯʫʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [150]. 

ʇʦʯʘʪʢʦʚʘ ʤʘʩʘ ʥʘʚʘʞʢʠ ʦʣʽʛʦʤʝʨʘ ɽɼ-20, ʱʦ ʦʟʚʫʯʫʚʘʣʘʩʴ, ʩʢʣʘʜʘʣʘ     

mʩ = 80 ʛ ʜʣʷ ʋɿ-ʜʠʩʧʝʨʛʘʪʦʨʘ ʋɿɼʅ-2ʊ ʟ ʧʣʦʱʝʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʋɿʂ  Sʚ = 3,3Ŀ10-4 ʤ2, ʘ ʜʣʷ ʇʄʉ ʪʠʧʫ ʇʄʉ-15ɸ-18 ʤʘʩʘ 

ʥʘʚʘʞʢʠ ʩʢʣʘʜʘʣʘ mʩ = 350 ʛ ʜʣʷ Sʚ = 15Ŀ10
-4 ʤ2.  

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʤʘʩʠ ʥʘʚʘʞʢʠ mʩ,  ʱʦ ʦʟʚʫʯʫʚʘʣʘʩʴ, 

ʫ 1,5 ʨʘʟʠ ʜʣʷ ʦʙʦʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʋɿ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʤʽʮʥʝʥʥʷ. ʊʘʢ,  ʜʣʷ ʘʜʛʝʟʽʡʥʦʛʦ ʟʤʽʮʥʝʥʥʷ s ʘ.ʟ. ʟʘʪʚʝʨʜʽʣʦʾ 

ʢʦʤʧʦʟʠʮʽʾ ɽɼ-20+ɼɽʊɸ ʜʦ ʩʪʘʣʽ ʉʪ45 ʮʝ ʟʥʠʞʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʫ 1,2ï1,4 ʨʘʟʠ, 

ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʤʘʩʠ ʥʘʚʘʞʢʠ ʫ 2 ʨʘʟʠ ʟʤʽʮʥʝʥʥʷ ʩʪʘʥʦʚʠʣʦ ʥʝ ʙʽʣʴʰʝ 10% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʦʟʚʫʯʝʥʠʤ ɽʆ. ʊʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʡ  ʜʣʷ ʽʥʰʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ (ʜʠʚ. ʪʘʙʣ. 5.1). 

ɯ ʭʦʯʘ ʧʨʠ ʤʝʥʰʠʭ ʟʥʘʯʝʥʥʷʭ Sʚ/mʩ, ʪʦʙʪʦ ʟʘ ʤʝʥʰʦʾ ʤʘʩʠ ʥʘʚʘʞʢʠ, 

ʜʦʩʷʛʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ, ʥʝ ʛʽʨʰʽ ʟʘ ʦʧʪʠʤʘʣʴʥʽ, ʧʨʦʪʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ɽʂ ʙʘʞʘʥʦ ʚʠʙʠʨʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʥʘʚʘʞʢʠ ɽʆ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ, ʱʦ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ 

ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʆ. 
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ʊʘʙʣʠʮʷ 5.1. ɺʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ 

ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ Sʚ  ʜʦ ʤʘʩʠ ʥʘʚʘʞʢʠ mʩ ʝʧʦʢʩʠʜʥʦʾ ʦʩʥʦʚʠ ɽɼ-20, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ,  ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ʢʦʤʧʦʟʠʮʽʾ ɽɼ-20+ɼɽʊɸ 
 

 

Sʚ/mʩ Ŀ103,  

ʤ2/ʢʛ  

 ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ 

s ʘ.ʚ., ʄʇʘ s ʘ.ʟ., ʄʇʘ s ʨ, ʄʇɸ 

ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ 28 8,0 48 

ʟ ʋɿ-ʦʙʨʦʙʢʦʶ: 

0,3 39 10,8 68 

0,4 40 11,0 69 

0,5 39 10,8 68 

0,6 34 9,6 60 

0,7 32 9,3 54 

0,8 30 8,7 51 

 

 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʴʦʾ [26, 28] ʪʘ ʦʪʨʠʤʘʥʦʾ (ʜʠʚ. ʪʘʙʣ. 5.1) 

ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʚʽʜ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʆ ʥʦʩʠʪʴ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ (ʜʠʚ. 

ʨʠʩ. 5.1).  

ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘʷʚʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʙʫʣʠ ʘʧʨʦʢʩʠʤʦʚʘʥʽ ʧʦʣʽʥʦʤʘʤʠ 2ï7 ʧʦʨʷʜʢʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 

ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʨʽʚʥʷʥʥʽ 4-ʛʦ ʧʦʨʷʜʢʫ, ʷʢʝ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ (ʨʦʟʨʘʭʦʚʘʥʽ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʦʡ ʞʝ ʧʦʨʷʜʦʢ, ʱʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʪʦʙʪʦ ʟʙʽʛʘʶʪʴʩʷ ʚ 

ʧʝʨʰʽʡ ʟʥʘʯʫʱʽʡ ʮʠʬʨʽ), ʧʨʠʡʥʷʪʥʦʶ ʜʣʷ ʪʨʘʢʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʷʢʝ ʦʧʠʩʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʘ ʩʘʤʝ: 
 

() ʍbʍbʍbʍbʍbʍbbʍ
Z

6

6

5

5

4

4

3

3

2

2

1

10
Ö+Ö+Ö+Ö+Ö+Ö+=s , (5.1) 

 

ʜʝ    ůz (ʍ) ſ Y (ʍ) ï ʚʽʜʛʫʢ;  

ʍ ï ʟʤʽʥʥʘ, ʱʦ ʻ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʋɿ-ʦʙʨʦʙʢʠ (ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʮʝ ʚʽʜʥʦʰʝʥʥʷ Sʚ/mʩ);   

z ï ʥʠʞʥʽʡ ʽʥʜʝʢʩ, ʱʦ ʻ ʫʤʦʚʥʠʤ ʧʦʟʥʘʯʝʥʥʷʤ  ʧʦʪʦʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʽʮʥʦʩʪʽ ů, ʷʢʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ;  

bʦ , b1,  b2 ,é, b6  ï ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (5.1), ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʟʥʘʯʝʥʥʶ. 
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ʈʠʩ. 5.1. ɺʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʤʘʩʠ ɽʉ ʫ ʚʠʛʣʷʜʽ ɽɼ-20, ʱʦ ʦʟʚʫʯʫʻʪʴʩʷ  

ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ 

ʢʦʤʧʦʟʠʮʽʾ ʫ ʩʢʣʘʜʽ ɽɼ-20+ɼɽʊɸ: 

1 ï sʘ.ʚ. Ā 0,1, (ʄʇʘ); 2 ï ůʨ Ā 0,1, (ʄʇʘ); 3 ï sʘ.ʟ. Ā 0,1, (ʄʇʘ) 

 

 

 

ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [98] ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜʥʦʰʝʥʥʷ (Sʚ/mʩ) ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂ, ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

() ;11938,211123,1913107,5767804,3859931,27 234

..
ʍʍʍʍʍ

ʚʘ
Ö+Ö+Ö-Ö+=s  (5.2) 

 

() ;7426,99083,208138,9214327,669977,7 234

..
ʍʍʍʍʍ

ʟʘ
Ö+Ö+Ö-Ö+=s  (5.3) 

 

() .767,2601216,403414,113040504,37380058,48 234 ʍʍʍʍʍ
ʨ

Ö+Ö+Ö-Ö+=s  (5.4) 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (5.2ï5.4) ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʠʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ  5.2.  
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0
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ʊʘʙʣʠʮʷ  5.2. ɿʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ 

ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ (Sʚ/mʩ) 

 

(Sʚ/mʩ)Ŀ10
3, ʤ2/ʢʛ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʈʦʟʨʘʭʦʚʘʥʽ  ʟʥʘʯʝʥʥʷ 

s ʘ.ʚ., 

ʄʇʘ 

s ʘ.ʟ., 

ʄʇʘ 

sʨ,  
ʄʇɸ 

sʘ.ʚ., 

ʄʇʘ 

sʘ.ʟ., 

ʄʇʘ 

sʨ,  
ʄʇɸ 

ɹʝʟ ʋɿ-ʦʙʨʦʙʢʠ 28 8,0 48 27,99 7,99 48,00 

ʟ ʋɿ-ʦʙʨʦʙʢʦ  ʁ

0,3 39 10,8 68 39,09 10,83 67,76 

0,4 40 11,0 69 40,01 10,99 69,75 

0,5 39 10,8 68 38,40 10,62 66,99 

0,6 34 9,6 60 34,97 9,89 60,67 

0,7 32 9,3 54 31,37 9,10 53,77 

0,8 30 8,7 51 30,14 8,74 51,02 

 

 

 

ɻʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.2 (ʘïʚ). 

ʅʘʡʢʨʘʱʽ ʪʘ ʥʘʡʛʽʨʰʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Y(ʍ) ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʽʜʥʦʰʝʥʥʷ (Sʚ/mʩ), ʦʪʨʠʤʘʥʽ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʚ ʧʨʦʮʝʩʽ  ʧʦʰʫʢʫ ʢʦʤʧʨʦʤʽʩʥʦʾ ʪʦʯʢʠ, ʩʪʘʥʦʚʣʷʪʴ: 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʽʮʥʦʩʪʽ ɽʇ: sʘ.ʚ., ʄʇʘ sʘ.ʟ., ʄʇʘ sʨ, ʄʇɸ 
ʥʘʡʢʨʘʱʽ ʟʥʘʯʝʥʥʷ: 50 30 80 

ʥʘʡʛʽʨʰʽ ʟʥʘʯʝʥʥʷ: 25 7 45. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ɽʇ, ʦʪʨʠʤʘʥʽ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ  

ʚʽʜʥʦʰʝʥʥʷ (Sʚ/mʩ), ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʮʠʭ ʽʥʪʝʨʚʘʣʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʦʾ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ 

(Sʚ/mʩ) ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 5.3.   

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ, ʘ ʪʘʢʦʞ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ (Sʚ/mʩ) (ʜʠʚ. ʨʠʩ. 5.3), ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʠʤʦʟʽ  ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫʩʽʭ ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʢʘ ˉ3, ʫ ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) = 0,5047, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ (Sʚ/mʩ) = 0,4Ŀ10
-3 ʤ2/ʢʛ.   

ʊʦʜʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʟʚʫʯʫʚʘʥʥʷ ʚ ʋɿ-ʚʘʥʥʽ ʪʠʧʫ ʋɿɺ-1  ʥʘʚʘʞʢʠ ɽɼ-20  

ʤʘʩʦʶ 10 ʢʛ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʩʫʤʘʨʥʘ 

ʧʣʦʱʘ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ Sʚ  ʋɿʂ, ʫʩʪʘʥʦʚʣʝʥʠʭ ʷʢ ʥʘ ʜʥʽ, ʪʘʢ  ʽ ʥʘ  ʙʦʢʦʚʠʭ 

ʩʪʽʥʢʘʭ ʚʘʥʥʠ ʚ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ, ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ: 

Sʚ = 0,4Ŀ10
-3 Ŀmʩ  (ʢʛĿʤ

2/ʢʛ) = 0,4Ŀ10-3 Ŀ10 ʤ2 = 0,4Ŀ10-2 ʤ2.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʆ ʽ ɽɿ, ʘ ʪʘʢʦʞ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ ʥʘ 

ʾʭ ʦʩʥʦʚʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ ɽʆ ʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʜʦ ʤʘʩʠ ʥʘʚʘʞʢʠ ɽʆ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʧʦʚʠʥʥʦ ʩʪʘʥʦʚʠʪʠ  (4ï5)Ŀ10-3 ʤ2/ʢʛ ʧʨʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ 

ʧʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ ʦʟʚʫʯʫʚʘʥʥʷ.  
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0 0,3 0,4 0,5 0,6 0,7 0,8

(Sʚ/mʩ)
.103, ʤ2/ʢʛ
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ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʚʽʜʨʠʚʽ   s ʘ.ʚ.

 ɋʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ   ʟʥʘʯʝʥʥʷ  s ʘ.Ɉ.,  ʄʇʘ

 ɖʦʟʨʘʭʦʚʘʥʽ   ʟʥʘʯʝʥʥʷ  s ʘ.Ɉ., ʄʇʘ

ʄʇʘ

ʘ

   

 
           

0 0,3 0,4 0,5 0,6 0,7 0,8

(Sʚ/mʩ)
.103, ʤ 2/ʢʛ

7,0

7,5

8,0

8,5

9,0

9,5

10,0

10,5

11,0

11,5

12,0

 ȰȵȼȺȰȻȳȷȰȸȽȫȶɇȸɐ ȲȸȫɂȰȸȸɊ    sʘ.ɍ., ʄʇʘ

 ȻȹȲȻȫɀȹȭȫȸɐ ȲȸȫɂȰȸȸɊ    sʘ.ɍ., ʄʇʘ

ɘɑɒɌ ɘɱɢəɚɝɞɱ Ɍɐɏɑɓɱɕəɚɏɚ ɓɎ"ɫɓɖɟ  sɌ.ɓ. , ȸȻɌʄʇʘ

ʙ

            
ʈʠʩ. 5.2, ʘʨʢʫʰ 1 
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0 0,3 0,4 0,5 0,6 0,7 0,8

(Sʚ/mʩ)
.103, ʤ 2/ʢʛ
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ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʨʠʚʽ  sʨ, ʄʇʘ

 ɑɖɝɛɑɜɔɘɑəɞɌɗɨəɱ ɓəɌɣɑəəɫ  sʨ,  ȸȻɌ

 ɜɚɓɜɌɡɚɎɌəɱ ɓəɌɣɑəəɫ  sʨ, ȸȻɌ

ʚ

 
 

ʈʠʩ. 5.2, ʘʨʢʫʰ 2. ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ   

ʟʘʪʚʝʨʜʽʣʦʾ ɽʂ ʫ ʩʢʣʘʜʽ ɽɼ-20+ɼɽʊɸ  

 ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ  (Sʚ/mʩ)Ŀ10
3 (ʤ2/ʢʛ)  ʧʨʠ   ʦʟʚʫʯʫʚʘʥʥʽ ɽɼ-20: 

ʘ ï sʘ.ʚ.;  ʙ ï sʘ.ʟ.;  ʚ ï sʨ; 
Ǐ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ; 

ƴ ï ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʨʽʚʥʷʥʥʷʤʠ (5.2 ï 5.4) 

 

 

 ʬʫʥʢʮʽʷ ʙʘʞʘʥʦʩʪʽ   d(D)   ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ   ( Sʚ / mc)  . 10 3

0 0.3 0.4 0.5 0.6 0.7 0.8

ʤʘʩʘ ʥʘʚʘʞʢʠ  m c  , ʢʛ

0,22
0,24
0,26

0,30
0,32
0,34
0,36

0,40
0,42

0,46
0,48
0,50
0,52

d
(D

)

 
 

ʈʠʩ. 5.3. ɿʘʣʝʞʥʽʩʪʴ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D)  ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ   

 (Sʚ/mʩ)Ŀ10
3, (ʤ2/ʢʛ)  ʧʨʠ   ʦʟʚʫʯʫʚʘʥʥʽ ɽʆ ʤʘʨʢʠ ɽɼ-20 
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5.2.1.2. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʧʦʢʩʠʜʥʠʭ 
ʦʣʽʛʦʤʝʨʽʚ ʽ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 

ʋ ʪʘʙʣʠʮʽ 5.3 ʥʘʚʝʜʝʥʽ ʟʚʝʜʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʜʝʷʢʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ   ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʭʽʜʥʠʭ  ɽʆ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʂ ʥʘ ʦʩʥʦʚʽ ɽɼ-20+ɼɽʊɸ, ʘ ʪʘʢʦʞ ʢʦʤʧʦʟʠʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʩʧʦʩʦʙʦʤ ʘʥʘʣʦʛʘ [31],  ʩʧʦʩʦʙʦʤ  ʧʨʦʪʦʪʠʧʫ [44] ʽ   ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ  

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʝʞʠʤʘʤʠ [150]. 

 

 

ʊʘʙʣʠʮʷ 5.3. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ɽʆ ʪʘ ɽʂ ʫ ʩʢʣʘʜʽ ɽɼ-20 +  ɼɽʊɸ 
 

ʇʘʨʘʤʝʪʨʠ  ʋɿ-ʦʙʨʦʙʢʠ ɺʣʘʩʪʠʚʦʩʪʽ ɽʆ 

f,  ʢɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2 T, ʦʉ Ű,  ʭʚ ɖ, ʇʘĿʩ Ūmin, ʦ hmax, ʤʤ ʊʩ, ʦʉ 

ɺʠʭʽʜʥʠʡ ʦʣʽʛʦʤʝʨ ɽɼ-20 
ˈ ˈ ˈ ˈ ˈ 0,78 30 0,90 104 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʟʘ ʩʧʦʩʦʙʦʤ  [31] 

29 8 3 100 40 0,86 21 1,40 114 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʟʘ ʚʽʜʦʤʠʤ ʩʧʦʩʦʙʦʤ  [44] 

17-44 50-120 15-30 70-90 30-45 0,840 19-20 2,00 118 

ʋɿ-ʦʙʨʦʙʢʘ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 
16 10 4 50 25 0,83 18,6 2,40 118,5 

16 30 10 80 35 0,83 18,8 2,50 119,0 

18 10 4 50 25 0,83 18,5 2,40 118,5 

18 30 10 80 35 0,83 18,9 2,48 118,5 

20 20 7 65 30 0,83 18,4 2,35 120,0 

20 30 10 80 35 0,82 19,0 2,35 118,5 

22 10 4 50 25 0,83 18,5 2,25 118,8 

22 30 10 70 35 0,83 18,8 2,10 118,0 

24 20 7 60 30 0,83 18,5 2,10 119,0 

24 30 10 80 35 0,83 19,0 2,15 118,0 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ  ʦʣʽʛʦʤʝʨʘ ɽɼ-20 

ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 
8 3 2 40 10 0,83 24,0 1,40 110 

8 10 5 100 60 0,84 23,0 1,45 112 

10 50 20 100 15 0,86 22,0 1,50 113 

10 30 15 120 20 0,85 21,5 1,60 114 

13 20 2 40 20 0,85 23,5 1,75 112 

30 20 4 100 40 0,89 23,0 1,80 114 

44 40 15 120 40 0,91 23,5  1,80 113 
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ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʢʘʨʪʠʥʠ ʱʦʜʦ ʝʬʝʢʪʽʚ ʟʤʽʮʥʝʥʥʷ ʪʘ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʪʚʦʨʶʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ 

ʩʭʝʤʦʶ  ʫʩʽʭ ʩʧʦʩʦʙʽʚ  ʥʘ ɽʆ ʤʘʨʢʠ ɽɼ-20, ʚʟʷʪʦʾ ʟ ʦʜʥʽʻʾ  ʧʘʨʪʽʾ. ʇʘʨʘʤʝʪʨʠ 

ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ  ʫʢʘʟʘʥʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʘʙʣ. 5.3.  

ɿ ʪʘʙʣʠʮʽ 5.3 ʚʠʜʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ  ʚʽʜ ʦʧʠʩʘʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ 

ʋɿ-ʦʙʨʦʙʢʠ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʂ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʘʡʦʚʦʛʦ ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ Ū ʽ 

ʟʤʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ůcosŪ ʜʣʷ ʥʠʟʴʢʠʭ ʋɿ-ʯʘʩʪʦʪ f, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʽ 

ʪʝʤʧʝʨʘʪʫʨ ʨʦʟʽʛʨʽʚʘʥʥʷ (ʦʙʨʦʙʢʠ) ʥʦʩʠʪʴ ʪʘʢʦʞ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ (ʜʠʚ. 

ʨʠʩ. 5.4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5.4. ɿʤʽʥʘ ʢʨʘʡʦʚʦʛʦ ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ  Ū ʧʦ ʩʢʣʷʥʽʡ ʧʽʜʢʣʘʜʮʽ ʽ 

ʟʤʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ůcosɗ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʧʨʠ 20ʦʉ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʦʟʚʫʯʫʚʘʥʥʷ Ű ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ: 

ʯʘʩʪʦʪʘ f = 17 ʢɻʮ  ʜʣʷ  Ū  (r) ʽ  ʜʣʷ  ůcosɗ (   ); 

ʯʘʩʪʦʪʘ f = 22 ʢɻʮ  ʜʣʷ  Ū  (ö) ʽ  ʜʣʷ  ůcosɗ (ǅ); 
h  ï ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʧʦ ʩʢʣʷʥʦʤʫ ʢʘʧʽʣʷʨʫ 

 

 

 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ  ʘʤʧʣʽʪʫʜʠ   ʢʦʣʠʚʘʥʴ ɸ (ʘ ʦʪʞʝ, ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯ) 

ʢʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ ɽʆ ʧʦ ʩʢʣʦʚʦʣʦʢʥʫ Ū ʜʝʱʦ ʤʝʥʰʘʻ, ʘ ʚʝʣʠʯʠʥʘ 

ʟʤʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ůcosŪ ʟʙʽʣʴʰʫʻʪʴʩʷ. 
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ʋɿ-ʦʙʨʦʙʢʘ ʝʧʦʢʩʠʜʥʦʛʦ ʦʣʽʛʦʤʝʨʫ ɽɼ-20

 

12  6,92 
 

11  6,34 
 
 

10   6,18 
 
 

9   5,19 
 

8   4,61 
 
 

7   4,00 
 

6   3,64 

ůcosŪȚ102,ʅ/ʤ 

hȚ103,ʤ 
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ʆʩʦʙʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ  ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʻ ʡ ʪʝ, 

ʱʦ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ɽʆ (ʪʦʙʪʦ ʙʝʟ 

ʪʚʝʨʜʥʠʢʘ) ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ  ʩʫʤʽʰ ɽʂ ʦʙʨʦʙʣʷʶʪʴ ʧʨʠ ʪʠʭ ʞʝ 

ʟʥʘʯʝʥʥʷʭ ʯʘʩʪʦʪʠ, ʘʤʧʣʽʪʫʜʠ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʽ  ʚʽʜʥʦʰʝʥʥʽ ʧʣʦʱʽ 

ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʜʦ ʤʘʩʠ ʥʘʚʘʞʢʠ ʝʧʦʢʩʠʜʥʦʾ ʦʩʥʦʚʠ, ʘʣʝ  ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ  20ï25 ʦʉ  ʽ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ (10ï15 ʩ), ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʧʦʣʽʤʝʨʽʟʘʮʽʾ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʱʦ ʦʙʨʦʙʣʷʪʠ ʋɿ ʩʫʤʽʰ 

ʦʣʽʛʦʤʝʨʘ ɽɼ-20 (ʷʢ ʦʟʚʫʯʝʥʦʾ, ʪʘʢ ʽ ʥʝʦʟʚʫʯʝʥʦʾ) ʽ ʪʚʝʨʜʥʠʢʘ ɼɽʊɸ  ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ 25 ʦʉ, ʘ ʪʘʢʦʞ ʚʧʨʦʜʦʚʞ  ʯʘʩʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ 15 ʩ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʪʚʝʨʜʽʥʥʷ ʩʫʤʽʰʽ ʽʟ ʨʽʟʢʠʤ 

ʧʦʛʽʨʰʝʥʥʷʤ ʢʽʥʮʝʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʫ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ ʬʦʨʤʫʣʽ ʚʠʥʘʭʦʜʫ ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ [44]  

ʧʘʨʘʤʝʪʨʠ ʋɿ-ʦʙʨʦʙʢʠ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʶ, ʘ ʪʘʢʦʞ 

ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʫʤʽʰʽ ʚ ʽʥʰʦʤʫ.    

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂ ʥʘ 

ʡʦʛʦ ʦʩʥʦʚʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʟ 

ʩʠʥʪʝʟʦʚʘʥʠʤ D-ʦʧʪʠʤʘʣʴʥʠʤ ʧʣʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʢʦʞʥʦʾ ʟʘʣʝʞʥʦʾ 

ʟʤʽʥʥʦʾ  [97].  

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʘ 

ʚʠʙʨʘʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ 1-ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʤʘʻ ʪʘʢʠʡ 

ʚʠʛʣʷʜ:  

 

,)(
5544332211 XcXcXcXcXccʦʍY Ö+Ö+Ö+Ö+Ö+=  (5.5) 

       

ʜʝ Xi  ï ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʬʘʢʪʦʨʠ), ʱʦ ʦʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ:  

fʋɿ ï ʯʘʩʪʦʪʘ ʋɿʂ, ʢɻʮ (X1);   

ɸ  ï ʘʤʧʣʽʪʫʜʘ ʋɿʂ, ʤʢʤ (X2);  

ɯ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿʂ,  ɺʪ/ʩʤ2 (X3) ;  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʋɿ-ʦʙʨʦʙʢʠ, ʦʉ (X4);  

Ű  ï ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ, ʭʚ (X5);  

Yi ï ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʫʦʩʦʙʣʶʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ:  

h ï ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ, ʇʘĿʩ (Y1);  

Ūmin ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʘʡʦʚʦʛʦ ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ ɽʆ (ʘʙʦ ɽʂ)  

ʤʘʪʝʨʽʘʣʫ ʥʘʧʦʚʥʶʚʘʯʘ (ʩʢʣʷʥʦʾ ʧʽʜʣʦʞʢʠ), ʦ (Y2);  

hmax ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ɽʆ (ʘʙʦ ɽʂ) ʧʦ ʩʢʣʦʚʦʣʦʢʥʠʩʪʦʤʫ 

ʥʘʧʦʚʥʶʚʘʯʫ,  ʤʤ (Y3);  

ʊʩ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʟʘʪʚʝʨʜʽʣʦʛʦ ɽʇ, ʦʉ (Y4);  

cʦ , c1,  c2 ,é, c5  ï ʢʦʥʩʪʘʥʪʠ ʨʽʚʥʷʥʥʷ (5.5), ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʟʥʘʯʝʥʥʶ. 

ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚʠʙʠʨʘʣʠ ʟʛʽʜʥʦ 

ʽʟ ʚʠʤʽʨʶʚʘʣʴʥʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʋɿ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ.  
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ʋ ʪʘʙʣʠʮʽ 5.4 ʧʦʢʘʟʘʥʦ D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʫ ʨʝʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. 

ʊʘʙʣʠʮʷ 5.4. D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʪʘ ʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʪʘ ɽʂ ʥʘ ʾʭ ʦʩʥʦʚʽ,  

ʚ  ʨʝʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

 

f,  ʢɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2  T, ʦʉ Ű,  ʭʚ. ɖ, ʇʘĿʩ Ūmin, 0 hmax, ʤʤ ʊʩ, ʦʉ 

X1 X2 X3 X4 X5 Y1 Y2 Y3 Y4 

16 10 4 50 25 0,835 18,6 2,40 118,5 

16 30 10 80 35 0,832 18,8 2,50 119,0 

18 10 4 50 25 0,83 18,5 2,40 118,5 

18 30 10 80 35 0,832 18,9 2,48 118,5 

20 20 7 65 30 0,83 18,4 2,35 120,0 

20 30 10 80 35 0,828 19 2,35 118,5 

22 10 4 50 25 0,832 18,5 2,25 118,8 

22 30 10 70 35 0,833 18,8 2,10 118,0 

24 20 7 60 30 0,834 18,5 2,10 119,0 

24 30 10 80 35 0,831 19 2,15 118,0 

 

 

 

 

 

ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ  ɽʆ ʽ ɽʂ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ:   

 

;553614,0000359,0388366,1140158,0000163322,0835116,8)(
543211

XXXXXʍY Ö+Ö-Ö-Ö+Ö--=  (5.6) 

       
;78039,001399,04462,104375,0001,062683,3)(

543212
XXXXXʍY Ö+Ö+Ö-Ö+Ö-=

 
(5.7) 

  

;57288,001713,04262,111818,00384,05833,7)(
543213

XXXXXʍY Ö+Ö+Ö-Ö+Ö--=      (5.8) 

 

 

.11015,204167,08848,15634,00035,0284,77)(
543214

XXXXXʍY Ö+Ö+Ö-Ö-Ö-=          (5.9) 

 

      

 

ʋ ʪʘʙʣ.  5.5 ʧʨʝʜʩʪʘʚʣʝʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʠʭ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʪʘ ɽʂ ʥʘ ʾʭ ʦʩʥʦʚʽ.  
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ʊʘʙʣʠʮʷ 5.5.  ɿʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ 

ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʪʘ ɽʂ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

ɖ, ʇʘĿʩ Ūmin, 
ʦ hmax, ʤʤ ʊʩ, 

ʦʉ ɖ, ʇʘĿʩ Ūmin, 
ʦ hmax, ʤʤ ʊʩ, 

ʦʉ 

X1 X2 X3 X4 X1 X2 X3 X4 

0,835 18,6 2,40 118,5 0,832 18,47 2,45 118,5 

0,832 18,8 2,50 119,0 0,831 18,89 2,50 119 

0,83 18,5 2,40 118,5 0,832 18,47 2,38 118,5 

0,832 18,9 2,48 118,5 0,830 18,89 2,43 118,5 

0,83 18,4 2,35 120,0 0,831 18,67 2,32 120 

0,828 19 2,35 118,5 0,830 18,88 2,35 118,5 

0,832 18,5 2,25 118,8 0,831 18,46 2,22 118,8 

0,833 18,8 2,10 118,0 0,833 18,74 2,10 118 

0,834 18,5 2,10 119,0 0,832 18,60 2,08 119 

0,831 19 2,15 118,0 0,829 18,88 2,19 118 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ FT 10,025 8,0214 5,889 9,8501 

ɸʜʝʢʚʘʪʥʽʩʪʴ (ʪʘʢ/ʥʽ) ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 

 

ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʬʫʥʢʮʽʡ (ʚʽʜʛʫʢʽʚ) ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʰʫʢʫ 

ʢʦʤʧʨʦʤʽʩʥʦʾ ʪʦʯʢʠ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʆ ʪʘ ɽʂ ʥʘ ʾʭ ʦʩʥʦʚʽ  

ʩʪʘʥʦʚʣʷʪʴ: 

ɺʽʜʛʫʢ  ʅʘʡʢʨʘʱʝ ʟʥʘʯʝʥʥʷ ʅʘʡʛʽʨʰʝ ʟʥʘʯʝʥʥʷ 

Y1 0,84 0,82 

Y2 19 18 

Y3 2,7 2 

Y4 122 177. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ ʥʝ 

ʟʘʚʞʜʠ ʚʭʦʜʠʪʴ ʚ ʪʦʡ ʢʨʫʛ, ʱʦ ʙʫʚ ʦʢʨʝʩʣʝʥʠʡ ʥʘ ʧʦʯʘʪʢʫ ʦʧʪʠʤʽʟʘʮʽʾ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʬʫʥʢʮʽʻʶ, ʱʦ ʦʧʠʩʫʻ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʥʝ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ, ʘ ʟ ʜʝʷʢʦʶ ʧʦʭʠʙʢʦʶ.  

ʊʦʯʢʘ ʦʧʪʠʤʫʤʫ, ʦʪʨʠʤʘʥʘ ʜʣʷ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) = 0,99997 ʧʨʠ 

ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʾʾ ʟʥʘʯʝʥʴ, ʱʦ ʩʪʘʥʦʚʠʪʴ  21120, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʪʘʢʠʭ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ: ʍ1 = 16  (ʢɻʮ); ʍ2 = 10 (ʤʢʤ); ʍ3 = 4 (ɺʪ/ʩʤ
2);              

ʍ4 = 80 (ʦʉ); ʍ5 = 35 (ʭʚ).  

ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʬʫʥʢʮʽʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ (Y1ïY3) ʧʦʢʘʟʥʠʢʽʚ ɽʆ ʽ ɽʂ  ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ (Y4) ʧʦʢʘʟʥʠʢʽʚ  ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ ʫ ʟʥʘʡʜʝʥʽʡ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ 

ʩʪʘʥʦʚʠʪʴ:  Y1 = 0,8427 (ʇʘĿʩ); Y2  = 19,25 (ʦ); Y3  = 3,024 (ʤʤ); Y4  = 121,24 (ʦʉ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʽʟʠʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʝʧʦʢʩʠʜʥʦ-ʘʤʽʥʥʦʾ ʢʦʤʧʦʟʠʮʽʾ         

ɽɼ-20+ɼɽʊɸ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʪʝʭʥʽʯʥʫ ʟʘʜʘʯʫ ʦʜʝʨʞʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ɽʂ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʢʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʪʘʢ  ʽ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ɽʇ, ʱʦ ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʇʦʙʽʯʥʠʤ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʋɿ-ʦʙʨʦʙʢʠ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʦʛʦ 

ʦʣʽʛʦʤʝʨʘ ʻ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʪʚʝʨʜʽʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʫ 2ï3 ʨʘʟʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ  (ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ ʧʨʦʩʦʯʝʥʠʭ ɽʂ ɺʅ ʫ 

ʩʫʰʠʣʴʥʦ-ʧʦʣʽʤʝʨʽʟʘʮʽʡʥʽʡ ʢʘʤʝʨʽ), ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ 

ʧʨʠ ʾʭ ʬʦʨʤʫʚʘʥʥʽ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʧʝʨʝʜʥʷ ʋɿ-ʦʙʨʦʙʢʘ ɽʆ ʟʘ ʝʬʝʢʪʠʚʥʠʭ 

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʣʽʧʰʫʻ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɽʬʝʢʪʠʚʥʠʤʠ 

ʨʝʞʠʤʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʟʚʫʯʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɽʆ ʽ ɽɿ, ʱʦ ʟʘʭʠʱʝʥʽ  

ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʽʜ [148],  ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʥʘʩʪʫʧʥʽ:   ʯʘʩʪʦʪʘ             

f =16ï24 ʢɻʮ;        ʘʤʧʣʽʪʫʜʘ    ɸ = 10ï30 ʤʢʤ;    ʪʝʤʧʝʨʘʪʫʨʘ     ʊ = 0ï80 Áʉ;     ʯʘʩ 

Ű = 25ï35 ʭʚ.   

 

5.2.1.3. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ 
ʩʪʨʫʢʪʫʨʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʧʦʢʩʠʜʥʠʭ ʦʣʽʛʦʤʝʨʽʚ 
ʪʘ ʧʦʣʽʤʝʨʽʚ  

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʩʪʨʫʢʪʫʨʥʽ (ʜʠʥʘʤʽʯʥʫ ʚ'ʷʟʢʽʩʪʴ, ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ,   

ʱʽʣʴʥʽʩʪʴ) ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ (ʩʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ, 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ) ʚʣʘʩʪʠʚʦʩʪʽ ɽʆ ʪʘ ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ʊʩ ʚʠʟʥʘʯʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ Dʦ ʦʟʚʫʯʝʥʦʛʦ ʧʨʠ  ʬʽʢʩʦʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (50 Áʉ, 

70 Áʉ, 100 Áʉ) ɽʆ ʤʘʨʢʠ ɽɼ-20 ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʤʝʪʦʜʫ 

ʩʚʽʪʣʦʨʦʟʩʽʷʥʥʷ. ʇʽʩʣʷ ʚʘʢʫʫʤʫʚʘʥʥʷ ʡ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

(20 Áʉ) ʦʟʚʫʯʝʥʦʛʦ ɽʆ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-26 ʚʠʟʥʘʯʘʣʠ ʰʫʢʘʥʫ ʦʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ɽʆ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ ʜʦʚʞʠʥʽ ʭʚʠʣʽ  ɚʦ  = 540 ʥʤ.  

ɼʠʥʘʤʽʯʥʫ ʚ'ʷʟʢʽʩʪʴ ɽʆ (ɽɿ) ɖ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʦʚʽʩʢʦʟʠʤʝʪʨʘ 

ʍʝʧʣʝʨʘ (ʈʉ 3915ï73).  

ʑʽʣʴʥʽʩʪʴ ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ ɽʂ ɟʧ (ɻʆʉʊ 18329ï73) ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ ʟʘʪʚʝʨʜʽʣʠʭ ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ.  

ʉʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ Sʇ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʘʨʠ ʚʦʜʠ, ʱʦ 

ʩʦʨʙʫʚʘʣʘʩʴ ʧʦʣʽʤʝʨʦʤ. ʂʽʥʝʪʠʢʘ ʧʦʛʣʠʥʘʥʥʷ ʧʘʨʠ ʚʦʜʠ ʚʠʟʥʘʯʘʣʘʩʴ ʧʦ ʟʤʽʥʽ ʤʘʩʠ 

ʧʦʣʽʤʝʨʫ, ʱʦ ʧʽʜʚʽʰʫʚʘʚʩʷ ʫ ʚʘʢʫʫʤʽ ʥʘ ʧʨʫʞʠʥʥʠʭ ʚʘʛʘʭ  ʢʦʥʩʪʨʫʢʮʽʾ ʄʘʢ-ɹʝʥʘ. 

ʏʫʪʣʠʚʽʩʪʴ ʚʘʛ ʩʢʣʘʜʘʣʘ 0,15 ʤʛ/ʤʤ. ɿʘ ʧʦʜʦʚʞʝʥʥʷʤ  ʟʨʘʟʢʽʚ ʩʣʽʜʢʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʪʝʪʦʤʝʪʨʫ ʂʄ-6.  

ɼʣʷ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʧʨʦʚʦʜʠʣʠ ʚʠʙʽʨ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ (ʘʤʧʣʽʪʫʜʠ), ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ ʷʢ ʟʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʪʘʢ ʽ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ɿʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʽʜʭʦʜʦʤ 

ʝʬʝʢʪʠʚʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʟʚʫʯʫʚʘʥʥʷ ʊ ɽʆ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ʦʮʽʥʶʚʘʣʠ, ʟʦʢʨʝʤʘ,  ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʽʥʪʝʨʚʘʣʫ ʟʤʽʥʠ  ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ ɽʆ.   

ʅʘ ʨʠʩ. 5.5  ʧʦʢʘʟʘʥʘ  ʟʤʽʥʘ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ (ʨʠʩ. 5.5, ʘ), ʘ ʪʘʢʦʞ  

ʤʘʢʩʠʤʫʤʽʚ ʾʾ ʟʥʘʯʝʥʴ Dʦmax  (ʨʠʩ. 5.5, ʙ) ʜʣʷ "ʯʠʩʪʦʛʦ" ɽʆ ʤʘʨʢʠ ɽɼ-20 ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ  Ű ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʟʚʫʯʫʚʘʥʥʷ f =15 ʢɻʮ  ʽ 18 ʢɻʮ 

ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ  ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ  ʊ  = 50 Áʉ, 70 Áʉ  ʽ  100 Áʉ. 
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ʈʠʩ. 5.5. ɿʤʽʥʘ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ  (ʘ) ʽ ʤʘʢʩʠʤʫʤʽʚ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ 

Dʦmax (ʙ) ɽʆ ʤʘʨʢʠ ɽɼ-20 ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű ʧʨʠ ʯʘʩʪʦʪʘʭ 

ʦʟʚʫʯʫʚʘʥʥʷ f  = 15 ʢɻʮ  ʽ 18 ʢɻʮ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  ʦʟʚʫʯʫʚʘʥʥʷ  

ʊ = 50 Áʉ, 70 Áʉ ʽ 100 Áʉ  ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 
 

 

 

 

ɿ ʨʠʩ. 5.5, ʘ ʚʠʜʥʦ, ʱʦ ʽʟ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ ʊ ʯʘʩ 

ʦʟʚʫʯʫʚʘʥʥʷ Ű, ʧʨʠ ʷʢʦʤʫ  ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ, ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽ ʥʘʚʧʘʢʠ.         

ɺ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ ʦʟʚʫʯʫʚʘʥʥʷ ʚʽʜ 50 Áʉ ʜʦ 75 Áʉ (ʝʬʝʢʪʠʚʥʠʡ ʽʥʪʝʨʚʘʣ 

ʟʥʘʯʝʥʴ ʊ) ʽ ʧʨʠ ʯʘʩʽ ʦʟʚʫʯʫʚʘʥʥʷ ʚʽʜ 25 ʭʚ ʜʦ 35 ʭʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʟʤʽʥʘ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ (ʜʠʚ. ʨʠʩ. 5.5, ʙ).  

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ ʊ ʟʥʘʯʝʥʥʷ 

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ Dʦ ʤʝʥʰʘʻ. ɸʥʘʣʦʛʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʠʷʚʣʝʥʘ ʽ ʜʣʷ ʩʫʤʽʰʽ 

ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ɽʂ (ʋʇ-640 + ʋʇ-599+ɽɼ-20). 

ʅʘ ʨʠʩ. 5.6 ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ɖ çʯʠʩʪʦʛʦè ɽʆ ʤʘʨʢʠ    

ɽɼ-20 ʚ  ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ  Ű ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʟʚʫʯʫʚʘʥʥʷ                 

f = 15 ʢɻʮ  ʽ 18  ʢɻʮ  ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ  ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ          

ʊ  = 50 Áʉ, 70 Áʉ  ʽ  100 Áʉ.  
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ʈʠʩ. 5.6. 3ʘʣʝʞʥʽʩʪʴ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ɖ  ɽʆ ʤʘʨʢʠ ɽɼ-20 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʋɿ-ʦʙʨʦʙʢʠ  Ű  ʥʘ ʯʘʩʪʦʪʽ f =18 ʢɻʮ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 

 

 

 

ɿʤʽʥʘ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ɖ ʝʧʦʢʩʠʜʥʦʛʦ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʚ  ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ  Ű ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʟʚʫʯʫʚʘʥʥʷ f = 15 ʢɻʮ  ʽ 18 ʢɻʮ ʥʦʩʠʪʴ 

ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʜʦʩʷʛʘʶʯʠ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ ʚ ʽʥʪʝʨʚʘʣʽ 25ï35 ʭʚ.         

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ ʊ ɽʆ ʚʽʜ 50 Áʉ ʜʦ 100 Áʉ ʡʦʛʦ 

ʚ'ʷʟʢʽʩʪʴ ɖ ʟʨʦʩʪʘʻ.  

ɺ'ʷʟʢʽʩʪʴ ɖ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʯʘʩʪʦʪʠ ʦʟʚʫʯʫʚʘʥʥʷ f. ʊʘʢ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʯʘʩʪʦʪʠ ʦʟʚʫʯʫʚʘʥʥʷ f ʧʽʢ ʚ'ʷʟʢʦʩʪʽ ʟʤʽʱʫʻʪʴʩʷ ʚʧʨʘʚʦ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʚ'ʷʟʢʦʩʪʽ ʟʘ ʬʽʢʩʦʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ̔ ʯʘʩʪʦʪʠ f.  

ɺ ʝʢʩʪʨʝʤʫʤʽ ʚʝʣʠʯʠʥʘ ʚ'ʷʟʢʦʩʪʽ ɖ, ʚʠʤʽʨʷʥʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  50 ʦʉ ʽ 70 ʦʉ, 

ʟʨʦʩʪʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10ï15% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ.  

ɿʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ɟʧ ʟʘʪʚʝʨʜʽʣʦʛʦ ʩʽʪʯʘʩʪʦʛʦ ɽʇ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ 

Ű  (ʜʠʚ. ʨʠʩ. 5.7, ʘ) ʪʘʢʦʞ ʥʦʩʠʪʴ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʤʘʢʩʠʤʫʤʦʤ ʚ 

ʦʙʣʘʩʪʽ 25ï35 ʭʚ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʊʩ ʦʟʚʫʯʝʥʠʭ ʽ 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʪʘʢʦʞ ʟʨʦʩʪʘʻ (ʤʘʢʩʠʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʥʘ 15ï17Áʉ), ʜʦʩʷʛʘʶʯʠ 

ʤʘʢʩʠʤʫʤʫ ʚ ʪʦʤʫ ʞ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 5.7, ʙ). 

ɺʽʜʦʤʦ, ʱʦ ʛʣʦʙʫʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ɽʇ ʚʽʜʦʙʨʘʞʘʻ ʬʣʫʢʪʫʘʮʽʾ ʱʽʣʴʥʦʩʪʽ 

ʫʧʘʢʦʚʢʠ ʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʧʨʦʮʝʩʫ ʪʚʝʨʜʽʥʥʷ [25]. ʅʘ ʧʦʯʘʪʢʫ 

ʧʨʦʮʝʩʫ ʪʚʝʨʜʽʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝʤʽ ʧʨʦʩʪʦʨʦʚʦ-ʟʰʠʪʽ ʯʘʩʪʢʠ (ʢʣʘʩʪʝʨʠ), ʷʢʽ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʟʨʦʩʪʘʶʪʴ ʜʦ ʚʟʘʻʤʥʦʛʦ ʟʽʪʢʥʝʥʥʷ. ʋ ʪʦʯʮʽ ʛʝʣʝʫʪʚʦʨʝʥʥʷ 

ʢʣʘʩʪʝʨʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʩʽʪʢʦʶ ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʠʥʠʢʘʶʪʴ ʩʪʝʨʠʯʥʽ ʫʪʨʫʜʥʝʥʥʷ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʽʪʢʠ.  
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ʈʠʩ. 5.7. 3ʘʣʝʞʥʽʩʪʴ  ʱʽʣʴʥʦʩʪʽ  ɟʧ (ʘ) ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ ʊʩ  (ʙ)  

ʟʘʪʚʝʨʜʽʣʦʛʦ ɽʇ  ʫ ʩʢʣʘʜʽ ɽɼ-20+ɼɽʊɸ  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʋɿ-ʦʙʨʦʙʢʠ Ű  

ʥʘ ʯʘʩʪʦʪʽ 18 ʢɻʮ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ 

 

 

ʅʘ ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʪʚʝʨʜʽʥʥʷ ʟʨʦʩʪʘʻ ʯʠʩʣʦ ʭʽʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʷʢ ʫʩʝʨʝʜʠʥʽ 

ʢʣʘʩʪʝʨʽʚ, ʪʘʢ ʽ ʧʦʤʽʞ ʥʠʤʠ [10, 25]. ʎʝʡ ʧʨʦʮʝʩ ʧʽʜʩʠʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʷ ɽʆ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʫʭʣʠʚʦʩʪʽ ʤʦʣʝʢʫʣ 

ʧʦʣʽʤʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʂʨʽʤ 

ʪʦʛʦ, ʧʨʠ ʣʦʧʘʥʥʽ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʫʭʠʨʮʽʚ ʚ ɽʆ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʚʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ.  

ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ɽʆ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʚ ʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʟʘʨʷʜʽʚ, ʙʘʛʘʪʠʭ ʥʘ ʝʥʝʨʛʽʶ ʜʠʩʦʮʽʡʦʚʘʥʠʭ ʪʘ ʽʦʥʽʟʦʚʘʥʠʭ ʤʦʣʝʢʫʣ, ʘ ʪʘʢʦʞ 

ʘʪʦʤʽʚ ʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ [18], ʪʦʙʪʦ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ɽʆ ʟ 

ʧʦʚʝʨʭʥʝʶ ʘʨʤʫʶʯʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠ ʾʭ ʩʫʤʽʱʝʥʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʝʪʚʝʨʪʦʛʦ  

ʤʝʭʘʥʽʟʤʫ ʚʟʘʻʤʦʜʽʾ [10, 25] ï ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 4.1.3.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʪʚʝʨʜʽʥʥʽ ʚ ɽʇ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʦʚʥʽʰʥʽʡ ʋɿ-ʜʽʾ ʥʘ ɽʂ,  

ʚʠʥʠʢʘʶʪʴ ʦʙʣʘʩʪʽ ʟ ʱʽʣʴʥʽʰʦʶ ʫʧʘʢʦʚʢʦʶ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫ 

ʚʠʛʣʷʜʽ ʛʣʦʙʫʣ, ʽ ʦʙʣʘʩʪʽ ʟ ʥʝʨʽʚʥʦʚʘʞʥʦʶ ʫʧʘʢʦʚʢʦʶ ʽ ʥʘʧʨʫʞʝʥʠʤʠ 

ʣʘʥʮʶʛʘʤʠ, ʱʦ ʻ ʤʽʞʛʣʦʙʫʣʷʨʥʠʤ ʧʨʦʩʪʦʨʦʤ. ʅʘʷʚʥʽʩʪʴ ʛʣʦʙʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ɽʇ [25]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʟʚʫʯʫʚʘʥʥʷ ɽʆ ʥʘ 

ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʨʠʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ, ʘʣʝ ʡ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʛʫʱʠʥʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʽʪʢʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʾ 

çʜʝʬʝʢʪʥʦʩʪʽè ʟʘ ʨʘʭʫʥʦʢ çʧʦʣʽʧʰʝʥʥʷè ʩʪʨʫʢʪʫʨʠ ʧʦʯʘʪʢʦʚʦʛʦ ɽʆ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʽʚ. 
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ʇʦʜʽʙʥʘ ʟʤʽʥʘ ʱʽʣʴʥʦʩʪʽ ɟʧ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʨʦʩʪʘʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʧʦʣʽʤʝʨʫ, ʩʫʤʘʨʥʦʾ ʝʥʝʨʛʽʾ 

ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʽ ʪʠʤ ʩʘʤʠʤ ʢʦʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ɽɿ.  

ʊʘʢʠʡ ʞʝ ʭʘʨʘʢʪʝʨ ʤʘʻ ʟʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʘʩʦʮʽʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʯʘʪʢʦʚʠʭ ɽʆ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű [40].  ʎʝ ʜʦʟʚʦʣʷʻ ʩʫʜʠʪʠ 

ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʧʨʠʥʮʠʧʫ ʩʪʨʫʢʪʫʨʥʦʾ ʩʧʘʜʢʦʻʤʥʦʩʪʽ ʧʨʠ ʬʽʟʠʯʥʦʤʫ 

ʤʦʜʠʬʽʢʫʚʘʥʥʽ ɽʆ ʽ ɽʂ.  

ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʘʩʦʮʽʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʷʢ ʬʣʫʢʪʫʘʮʽʡʥʠʭ 

ʫʪʚʦʨʝʥʴ ʟ ʚʝʣʠʢʠʤ ʯʘʩʦʤ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʤʘʻ ʨʝʣʘʢʩʘʮʽʡʥʫ ʧʨʠʨʦʜʫ ʽ 

ʧʽʜʢʦʨʷʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʤʫ ʩʫʧʝʨʧʦʟʠʮʽʡʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʘ ʯʘʩ 

ʩʪʨʫʢʪʫʨʥʦʾ ʨʝʣʘʢʩʘʮʽʾ ʜʦʩʷʛʘʻ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʛʦʜʠʥ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʦʟʠʮʽʾ. 

ɯʟʦʪʝʨʤʠ ʩʦʨʙʮʽʾ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʥʦ-

ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʙʝʥʪʽʚ, ʘ ʟ ʽʥʰʦʾ ï ʧʨʦ ʩʪʘʥ ʩʦʨʙʘʪʘ ʚ ʤʘʪʨʠʮʽ 

ʧʦʣʽʤʝʨʫ ʪʘ ʧʨʦ ʤʝʭʘʥʽʟʤ ʾʭ ʚʟʘʻʤʦʜʽʾ. ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʟʘʢʣʘʜʝʥʘ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʥʽ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ Sʇ ʧʦʣʽʤʝʨʫ. 

ʅʘ ʨʠʩ. 5.8, ʘ ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ Sʇ, ʘ ʥʘ ʨʠʩ. 5.8, ʙ ï

ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʚʦʜʠ Dʚ ʧʦʣʽʤʝʨʥʦʾ ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʦʟʚʫʯʫʚʘʥʥʷ Ű çʯʠʩʪʦʛʦè (ʥʝʥʘʧʦʚʥʝʥʦʛʦ) ʟʘʪʚʝʨʜʽʣʦʛʦ ɽʇ.  
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ʈʠʩ. 5.8.  ɿʤʽʥʘ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ Sʇ (a) ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʚʦʜʠ Dʚ (ʙ) 

ʧʦʣʽʤʝʨʫ ɽɼ-20+ɼɽʊɸ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  

20 ʦʉ, 30 ʦʉ ʽ 40 ʦʉ ʥʘ ʯʘʩʪʦʪʽ 18 ʢɻʮ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 5.8, ʘ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű ʜʦ 30 ʭʚ 

ʚʝʣʠʯʠʥʘ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ Sʇ ʤʝʥʰʘʻ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʦʟʚʫʯʫʚʘʥʥʽ ʟʥʦʚʫ 

ʟʨʦʩʪʘʻ. ʆʜʥʦʯʘʩʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ Sʇ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʚʦʜʠ Dʚ (ʨʠʩ. 5.8,  ʙ). 

ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʫʧʦʨʷʜʢʦʚʘʥʠʭ ʦʙʣʘʩʪʝʡ (ʘʩʦʮʽʘʪʽʚ) ʫ ʧʦʯʘʪʢʦʚʦʤʫ 

ɽʆ  ʚ ʧʨʦʮʝʩʽ ʋɿ ʦʙʨʦʙʢʠ ʬʽʢʩʫʻʪʴʩʷ ʧʨʠ ʭʽʤʽʯʥʽʡ ʟʰʠʚʮʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʤʽʞʛʣʦʙʫʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʧʦʣʽʤʝʨʽ (ʪʦʙʪʦ ʦʙʣʘʩʪʝʡ ʟ 

ʥʝʨʽʚʥʦʚʘʞʥʦʶ ʫʧʘʢʦʚʢʦʶ ʽ ʥʘʧʨʫʞʝʥʠʤʠ ʣʘʥʮʶʛʘʤʠ), ʘ ʪʘʢʦʞ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʯʠʩʣʘ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʚʠʢʣʶʯʝʥʠʭ ʟ ʧʨʦʮʝʩʫ ʩʦʨʙʮʽʾ.  

ʄʽʞʛʣʦʙʫʣʷʨʥʘ ʦʙʣʘʩʪʴ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʷʚʣʷʻʪʴʩʷ ʟʙʽʜʥʽʣʦʶ 

ʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʝʥʰʘʻ ʩʦʨʙʮʽʡʥʘ ʻʤʥ̔ʩʪʴ Sʇ, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʜʠʬʫʟʽʾ Dʚ, ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 20 Áʉ ʜʦ 40 Áʉ ʧʦ ʤʽʨʽ ʨʫʡʥʫʚʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʩʽʪʢʠ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʩʦʨʙʮʽʡʥʘ ʤ̒ʥʽʩʪʴ Sʇ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʨʠʙʣʠʟʥʦ ʫ ʜʚʘ ʨʘʟʠ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ 

Dʚ ʤʝʥʰʘʻ ʧʨʠʙʣʠʟʥʦ ʥʘ 40% (ʜʠʚ. ʨʠʩ. 5.8, ʘ).  

ʎʝʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʟʚʫʯʝʥʽ ʟʘ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɽʇ ʤʘʶʪʴ ʪʘʢʦʞ   ʧʦʣʽʧʰʝʥʫ ʚʦʜʦʩʪʽʡʢʽʩʪʴ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ 

ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɽʂ ʽ ɽʇ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ,  ʟʦʢʨʝʤʘ, ʚʽʜ ʘʤʧʣʽʪʫʜʠ ɸ, ʷʢʠʡ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ɸopt ʟʤʽʥʫ 

ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ɸopt ʚ ɽʂ (ɽɿ) ʨʽʟʢʦ 

ʧʦʩʠʣʶʶʪʴʩʷ ʢʘʚʽʪʘʮʽʡʥʽ ʷʚʠʱʘ [18ï20].   

ʇʨʠ ʧʦʰʠʨʝʥʥʽ ʚ ɽʆ (ɽɿ) ʋɿ ʭʚʠʣʽ ʚʝʣʠʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʷ ʢʘʚʝʨʥ ʫ ʤʽʩʮʷʭ ʨʦʟʨʷʜʞʝʥʥʷ (ʥʝʛʘʪʠʚʥʠʡ ʧʘʨʮʽʘʣʴʥʠʡ 

ʪʠʩʢ) ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʨʦʟʨʠʚ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʦʨʦʞʥʠʥ, ʱʦ ʟʘʧʦʚʥʶʶʪʴʩʷ ʧʘʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʣʽʤʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 ɺʠʥʠʢʘʶʯʠʡ ʚ ʦʙ'ʻʤʽ ʨʦʟʨʷʜʞʝʥʥʷ ʛʘʟʦʚʠʡ ʧʫʭʠʨʝʮʴ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 

ʟʘʢʨʠʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʩʪʫʧʘʶʯʦʛʦ ʧʝʨʽʦʜʫ ʩʪʠʩʥʝʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʫʜʘʨʥʠʭ ʭʚʠʣʴ (ʣʦʢʘʣʴʥʠʡ ʪʠʩʢ ʧʨʠ ʣʦʧʘʥʥʽ ʢʘʚʽʪʘʮʽʡʥʠʭ ʢʘʚʝʨʥ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

ʟʥʘʯʝʥʴ 10ï100 ʄʇʘ), ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʫʭʣʠʚʦʩʪʽ ʤʦʣʝʢʫʣ 

ʩʝʨʝʜʦʚʠʱʘ ʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʣʘ ʚʝʣʠʯʠʥʘ ʘʤʧʣʽʪʫʜʠ ɸ ʋʂɿ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʨʦʛʘ ʢʘʚʽʪʘʮʽʾ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʟʚʫʯʫʚʘʥʥʷ ɽʆ (ɽɿ) 

ʧʨʠʟʚʦʜʠʪʴ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫʜʘʨʫ ʭʚʠʣʴ.  

ʈʝʟʶʤʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ 

ʘʤʧʣʽʪʫʜʠ ʧʦʟʜʦʚʞʥʽʭ ʋɿʂ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʚ ɽɿ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ (ʘʙʦ ʟʙʽʣʴʰʝʥʥʶ) ʯʠʩʣʘ ʧʦʚʽʪʨʷʥʠʭ ʚʢʣʶʯʝʥʴ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʝʬʝʢʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦ 

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ  ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʦʟʚʫʯʫʚʘʥʥʷ ɽʆ ʟʘ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʨʠʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʧʘʢʫʚʘʥʥʷ, ʘʣʝ ʡ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʛʫʱʠʥʠ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʽʪʢʠ.  

 ɸʜʞʝ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʟʰʠʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ 

ʚʫʟʣʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʽʪʢʠ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ ʦʙʤʝʞʝʥʥʷ 

ʚʽʣʴʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʣʘʥʮʶʛʘ.  

ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʤʝʥʰʝʥʥʷʤ çʜʝʬʝʢʪʥʦʩʪʽè 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʽʪʢʠ ʟʘ ʨʘʭʫʥʦʢ çʧʦʣʽʧʰʝʥʥʷè ʩʪʨʫʢʪʫʨʠ ʧʦʯʘʪʢʦʚʦʛʦ ɽʆ, 

ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ [10, 44, 148ï149], ʘ ʪʘʢʦʞ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ ɽʇ. 

 

5.2.2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ 
ʢʦʤʧʦʟʠʮʽʡ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʂ ʟʘ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʇ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ (ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʽ ʜʝʬʦʨʤʘʮʽʷ ʧʨʠ ʨʦʟʨʠʚʽ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʢʣʫʚʘʥʥʷ). ʎʽ ʤʫʬʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʤʦʥʪʫ ʇɽʊʇ. 

ɼʦʩʣʽʜʞʫʚʘʥʫ ʥʝʥʘʧʦʚʥʝʥʫ ɽʂ ʚʠʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʽ ʦʣʽʛʦʤʝʨʽʚ ɽɼ-20 ʽ 

ʋʇ-640, ʝʣʘʩʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʋʇ-599, ʩʫʤʽʰʽ ʽʟʦ-ʄʊɻʌɸ (ʊʋ 38.103149-85) 

ʽʟ ʧʨʠʩʢʦʨʶʚʘʯʝʤ ʋʇ-606/2, ʫʟʷʪʽ ʚ ʧʝʚʥʦʤʫ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

[152ï153]. 

ʆʩʦʙʣʠʚʽʩʪʶ  ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʂ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʻ ʪʝ, ʱʦ ʩʤʦʣʷʥʫ ʯʘʩʪʠʥʫ  ɽʂ ʜʦ ʾʾ ʪʚʝʨʜʽʥʥʷ ʧʽʜʜʘʶʪʴ 

ʦʜʥʦʯʘʩʥʦʤʫ ʦʙ'ʻʤʥʦʤʫ ʚʧʣʠʚʫ  ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʽ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ  60ï80 ʦʉ ʽ ʧʦʩʪʽʡʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʪʠʩʢʫ 0,4ï0,5 ʄʇʘ ʧʨʦʪʷʛʦʤ 

15ï20 ʭʚ.  

ɼʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʧʣʠʚʫ ʨʝʞʠʤʫ ʪʚʝʨʜʽʥʥʷ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʪʘʢʠʭ ɽʂ, ʥʘ ʚʽʜʤʽʥʫ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʝʞʠʤʫ (70 ʉ̄/8 ʛʦʜ. + 100 ʉ̄/4 ʛʦʜ. + 120 ʉ̄/2 ʛʦʜ), ʮʽʣʢʦʤ 

ʧʨʠʡʥʷʪʥʠʤ ʻ ʧʨʠʩʢʦʨʝʥʠʡ ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ, ʷʢ-ʦʪ 120 ʉ̄/4 ʛʦʜ.  

ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʩʧʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ  ʟʤʝʥʰʠʪʠ ʡ ʮʝʡ ʯʘʩ, ʘ ʩʘʤʝ  ʧʨʦʚʦʜʠʪʠ ʪʚʝʨʜʽʥʥʷ 

ɽʂ ʟʘ ʧʨʠʩʢʦʨʝʥʠʤ ʨʝʞʠʤʦʤ: 120 ʉ̄/3,5 ʛʦʜ. 

ʋ ʪʘʙʣʠʮʽ 5.6 ʧʦʢʘʟʘʥʠʡ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ  ɽʇ, 

ʦʜʝʨʞʘʥʠʭ ʟʘ ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʋɿ-ʦʙʨʦʙʢʠ [89]. ɿʥʘʯʝʥʥʷ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ   ʦʪʨʠʤʘʥʦ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ 

ʞʦʨʩʪʢʦʾ ʢʦʤʧʦʥʝʥʪʠ ʜʦ ʝʣʘʩʪʠʯʥʦʾ, ʱʦ ʩʢʣʘʣʦ 3:2 (ʤʘʩ.ʯ.).   
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ʊʘʙʣʠʮʷ 5.6. ɺʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʥʘ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʇ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ [89]*  
 

ˉ  

ʧʨʠʢ

ʣʘʜʫ 

 ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ 

ʚʣʘʩʪʠʚʦʩʪʽ 

 (ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ) 
ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ  

ʋɿ-ʦʙʨʦʙʢʘ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʘ  

ʋɿ-ʦʙʨʦʙʢʘ 

ʩʧʽʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʪʘ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ 

ʋɿ-ʦʙʨʦʙʢʠ 

f,  

ʢɻʮ 
ɸ, 

 ʤʢʤ 

ɯ, 

ɺʪ/ʩʤ2  

f,  

ʄɻʮ 

ɸ, 

 ʄʢʤ 

ɯ, 

ɺʪ/ʩʤ2  

T,  
ʦʉ 

Ű, 

 ʭʚ 

ʈʦ, 

ʄʇʘ 

ůʈ,  

ʄʇʘ 

Ůʈ, 

 % 

ʊʩ, 

ʉ̄ 

 ɺʠʭʽʜʥʘ ɽʂ ʟʘ ʚʽʜʦʤʦʶ ʪʝʭʥʦʣʦʛʽʻʶ [89] 

ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ 55 8 45 

ɹʘʟʦʚʘ ɽʂ ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ 

ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ ˈ 59 11,5 75 

ɹʘʟʦʚʘ ɽʂ ʟʘ  ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦ ʧʨʠʢʣʘʜʘʭ ʋɿ-ʦʙʨʦʙʢʠ  

1 15 5 8 ˈ ˈ ˈ 65 20 ˈ 69 7,7 81 

2 16 4 4 ˈ ˈ ˈ 75 20 ˈ 70 7,8 82 

3 16 3 7 ˈ ˈ ˈ 60 20 ˈ 68 7,8 80 

4 17 5 8 ˈ ˈ ˈ 80 17 ˈ 70 7,9 81 

5 18 3 6 ˈ ˈ ˈ 70 20 ˈ 69 7,8 81 

6 15 3 4 ˈ ˈ ˈ 80 20 0,4 75 7,5 83 

7 18 6 8 ˈ ˈ ˈ 60 15 0,5 76 7,5 83 

8 ˈ ˈ ˈ 1,0 0,1 20 60 15 ˈ 61 8,5 76 

9 ˈ ˈ ˈ 1,2 0,2 30 65 17 ˈ 60 8,7 76 

10 ˈ ˈ ˈ 1,3 0,15 25 75 20 ˈ 61 8,6 76 

11 ˈ ˈ ˈ 1,5 0,1 30 80 18 ˈ 60 8,5 77 

12 ˈ ˈ ˈ 1,0 0,2 25 80 15 0,4 61 8,6 77 

13 ˈ ˈ ˈ 1,3 0,15 30 70 18 0,45 61,5 8,7 77 

14 ˈ ˈ ˈ 1,5 0,1 20 60 20 0,5 62 8,4 78 

15 15 5 6 1,2 0,2 30 70 20 0,5 84 7,0 87 

16 16 6 8 1,3 0,1 20 80 15 0,45 82 7,1 87 

17 17 5 7 1,4 0,1 20 60 17 0,4 82 7,1 88 

18 18 5 6 1,2 0,2 30 70 15 0,5 81 7,2 88 
 

* ʇʨʠʤʽʪʢʘ:  ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ ɽʂ ʧʽʩʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʩʪʘʥʦʚʠʚ 120 ʉ̄/3,5 ʛʦʜ. 

 

 

 

 

 

ʅʘ ʨʠʩ. 5.9 ʧʦʢʘʟʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʚʘʨʽʘʥʪʽʚ ɯïVɯɯ  ʋɿ-ʦʙʨʦʙʢʠ 

ʨʽʜʢʠʭ ɽʂ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʥʘ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʟʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʫ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʽʩʥʠʭ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʘʥʠʯʥʦ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ. 
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ʈʠʩ. 5.9. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʟʘ ʚʘʨʽʘʥʪʘʤʠ (ɯïVII) ʋɿ-ʦʙʨʦʙʢʠ 

 ʨʽʜʢʠʭ ɽʂ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʥʘ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ  

ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʫ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʽʩʥʠʭ  

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ: 

I ï ʚʠʭʽʜʥʘ ɽʂ ʟʘ ʩʧʦʩʦʙʦʤ [89]; 

II  ï ʙʘʟʦʚʘ ɽʂ, ʱʦ ʦʜʝʨʞʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ,  

ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ; 

III  ï ʙʘʟʦʚʘ ɽʂ, ʦʙʨʦʙʣʝʥʘ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤ ʋɿ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ; 

IV ï ʙʘʟʦʚʘ ɽʂ, ʦʙʨʦʙʣʝʥʘ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤ ʋɿ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ; 

V ï ʙʘʟʦʚʘ ɽʂ, ʦʙʨʦʙʣʝʥʘ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʠʤ ʋɿ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ; 

VI ï ʙʘʟʦʚʘ ɽʂ, ʦʙʨʦʙʣʝʥʘ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʠʤ ʋɿ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ; 

VII ï ʙʘʟʦʚʘ ɽʂ, ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʝʥʘ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤ ʽ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʠʤ ʋɿ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʟʤʽʥʘ ʤʽʮʥʦʩʪʽ ɽʇ, ʥʘ ʙʘʟʽ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ  ʤʫʬʪʠ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ 

Ű ʥʦʩʠʪʴ ʝʢʩʪʨʝʤʘʣʴʥʠʡ  ʭʘʨʘʢʪʝʨ ʽʟ ʤʘʢʩʠʤʫʤʦʤ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ʯʘʩʫ 

ʦʟʚʫʯʫʚʘʥʥʷ  Ű = 15 ï 20 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  T  ʚʽʜ 60 ʉ̄ ʜʦ 80 ʉ̄ ʧʨʠ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ 0,4 ï 0,5 ʄʇʘ (ʜʠʚ. ʪʘʙʣ. 5.6).  

ʅʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,   ʜʘʻ ʦʜʥʦʯʘʩʥʝ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʝ ʡ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʝ ʦʟʚʫʯʫʚʘʥʥʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ (ʚʘʨʽʘʥʪ Vɯɯ  ʋɿ-ʦʙʨʦʙʢʠ). ʇʝʨʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʥʘ ʯʘʩʪʦʪʽ f ʚʽʜ 15 ʢɻʮ ʜʦ 

ʩĿ0.1, ʦʉ ʨĿ0.1, ʄʇʘ 

ɽʂ, ʩʢʣʦʧʦʜʽʙʥʠʡ ʩʪʘʥ 
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18 ʢɻʮ ʧʨʠ ʘʤʧʣʽʪʫʜʽ ʦʟʚʫʯʫʚʘʥʥʷ ɸ ʚʽʜ 3  ʤʢʤ ʜʦ 6 ʤʢʤ  ʽ  ʽʥʪʝʥʩʠʚʥʦʩʪʽ  I  ʚʽʜ 

4 ɺʪ/ʩʤ2ʜʦ 8  ɺʪ/ʩʤ2, ʜʨʫʛʝ ï ʧʨʠ ʯʘʩʪʦʪʽ ʚʽʜ 1 ʄɻʮ ʜʦ 1,5 ʄɻʮ, ʘʤʧʣʽʪʫʜʽ ʚʽʜ 

0,1 ʤʢʤ ʜʦ 0,2 ʤʢʤ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ   ʚʽʜ  20  ɺʪ/ʩʤ2ʜʦ 30  ɺʪ/ʩʤ2 . 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ (ʋɿ ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ɽʇ, ʷʢʽ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʘ ʘʥʘʣʦʛʽʻʶ ʽʟ ʋɿ-ʦʙʨʦʙʢʦʶ 

ʤʘʣʦʚ'ʷʟʢʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ.  

ʊʘʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ɽʂ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʟʚʫʯʫʚʘʥʦʾ ʨʽʜʠʥʠ 

(ɽʂ) ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʦʙôʻʤʽ ʨʽʜʠʥʠ, ʷʢ-ʦʪ: ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, 

ʛʫʩʪʠʥʠ ʨʽʜʠʥʠ, ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ f, ʢʦʝʬʽʮʽʻʥʪʫ ʚôʷʟʢʦʩʪʽ, ʧʨʫʛʢʦʩʪʽ ʥʘʩʠʯʝʥʦʾ 

ʧʘʨʠ, ʘʤʧʣʽʪʫʜʠ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʧʘʨʠ ʈʘ, ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ 

[18ï20].  

ɺʽʜʦʤʦ, ʱʦ ʚʝʣʠʯʠʥʦʶ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ 

ʰʣʷʭʦʤ ʜʦʙʦʨʫ ʚʠʟʥʘʯʝʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʟʚʫʢʦʚʠʤ ʈʘ  ʡ ʩʪʘʪʠʯʥʠʤ 

ʪʠʩʢʦʤ ʈʦ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ [18ï19], ʱʦ ʧʽʜ ʜʽʻʶ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʩʫʚ ʫ ʯʘʩʽ ʩʪʘʜʽʾ ʣʦʧʘʥʥʷ 

ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʧʫʭʠʨʮʷ ʚ ʨʽʜʠʥʽ. ʇʨʠ ʮʴʦʤʫ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 

ʣʦʧʘʥʥʷ ʽ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʫʜʘʨʥʦʾ ʭʚʠʣʽ.   

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʨʦʟʰʠʨʝʥʥʷ ʧʫʭʠʨʮʷ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ 

ʥʘʧʽʚʧʝʨʽʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʚʥʘʩʣʽʜʦʢ ʽʥʝʨʮʽʾ ʨʽʜʠʥʠ, ʘ 

ʥʘʨʦʩʪʘʶʯʠʡ ʟʚʫʢʦʚʠʡ ʪʠʩʢ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʮʝʩʫ ʡʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʩʪʠʩʥʝʥʥʷ ʟʘʧʽʟʥʶʻʪʴʩʷ ʽ ʣʦʧʘʥʥʷ ʧʫʭʠʨʮʷ 

ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʯʘʪʦʢ ʪʘʢʦʛʦ ʥʘʧʽʚʧʝʨʽʦʜʫ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʣʘʙʣʝʥʥʷ ʫʜʘʨʥʦʾ ʭʚʠʣʽ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ   ʧʽʜʚʠʱʝʥʥʽ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ, ʢʦʣʠ 

ʈʦ= ʈʘ, ʧʫʭʠʨʝʮʴ ʯʠʥʠʪʴ ʩʢʣʘʜʥʽ ʥʝʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ, ʽ ʢʘʚʽʪʘʮʽʡʥʠʡ ʚʧʣʠʚ 

ʻ ʥʝʟʥʘʯʥʠʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-

ʦʙʨʦʙʢʠ   ʩʫʤʽʰʽ     ʦʣʽʛʦʤʝʨʽʚ,  ʥʘʡʙʽʣʴʰʠʡ ʢʘʚʽʪʘʮʽʡʥʠʡ   ʚʧʣʠʚ   ʤʘʻ   ʤʽʩʮʝ   

ʧʨʠ ʈʦ =  (0,35ï0,5) ʈʘ.  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʢʘʚʽʪʘʮʽʡʥʠʡ ʧʫʭʠʨʝʮʴ ʫ ʩʪʘʜʽʾ ʣʦʧʘʥʥʷ ʜʽʻ ʚ ʦʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʈʦ, ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʽ ʟʚʫʢʦʚʠʡ ʪʠʩʢ ʈʘ, ʙʣʠʟʴʢʠʡ 

ʜʦ ʘʤʧʣʽʪʫʜʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʂʘʚʽʪʘʮʽʡʥʠʡ ʧʫʭʠʨʝʮʴ ʩʪʨʽʤʢʦ ʣʦʧʘʻʪʴʩʷ, ʽ ʨʽʚʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʨʦʩʪʘʻ. ʊʦʤʫ ʧʦʣʽʧʰʫʶʪʴʩʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʠʭ ɽʇ, ʦʜʝʨʞʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʩʫʤʽʰʽ ɽʆ, ʧʽʜʜʘʥʠʭ ʋɿ-ʦʙʨʦʙʮʽ ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʪʠʩʢʫ (ʜʠʚ. ʪʘʙʣ. 

5.6 ʪʘ ʨʠʩ. 5.9). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʦʟʚʫʯʫʚʘʥʥʽ ʥʘ 

ʥʠʟʴʢʠʭ (ʜʽʘʧʘʟʦʥ 15ï18 ʢɻʮ) ʽ ʩʝʨʝʜʥʽʭ (ʜʽʘʧʘʟʦʥ 1ï1,5 ʄɻʮ) ʋɿ-ʯʘʩʪʦʪʘʭ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʙʽʣʴʰ ʥʽʞ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ, ʫ ʨʦʟʯʠʥʥʽʡ ɽʂ (ʾʾ ʩʤʦʣʷʥʽʡ 

ʯʘʩʪʠʥʽ) ʩʪʚʦʨʶʶʪʴʩʷ   ʩʧʨʠʷʪʣʠʚʽ   ʫʤʦʚʠ  ʜʣʷ   ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʋɿ-ʢʘʚʽʪʘʮʽʾ 

ʡ ʽʥʪʝʥʩʠʚʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ.  

ʗʢ ʚʠʷʚʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʫ ʟʦʥʽ ʜʽʾ ʄʉʇ ʥʠʟʴʢʦʾ ʋɿ-ʯʘʩʪʦʪʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʙʣʘʩʪʴ ʨʦʟʚʠʥʝʥʦʾ ʢʘʚʽʪʘʮʽʾ. ʇʨʦʪʝ ʚ ʮʽʡ ʟʦʥʽ ʰʚʠʜʢʽʩʪʴ 
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ʘʢʫʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʫ ʜʘʥʦʤʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ (15 ï 18 ʢɻʮ) 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ.  

ʆʜʥʦʯʘʩʥʦ ʚ ʟʦʥʽ ʩʬʦʢʫʩʦʚʘʥʦʾ ʜʽʾ ʧ'ʻʟʦʢʝʨʘʤʽʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʥʘ ɽʂ 

ʥʘ ʩʝʨʝʜʥʽʭ ʋɿ-ʯʘʩʪʦʪʘʭ ʢʘʚʽʪʘʮʽʡʥʠʡ ʚʧʣʠʚ ʻ ʥʝʟʥʘʯʥʠʤ, ʪʦʤʫ ʱʦ ʨʦʟʚʠʪʦʢ 

ʢʘʚʽʪʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʘʣʠʡ ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ 

ʘʢʫʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʚʠʱʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤ 

ʚʧʣʠʚʦʤ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʠʟʴʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʋɿ-ʯʘʩʪʦʪ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ʇʽʜ ʚʧʣʠʚʦʤ ʘʢʫʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʧʫʣʴʩʫʶʯʽ ʧʫʭʠʨʮʽ 

ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʦʣʽ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʦʪʠ, ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚ ʟʦʥʠ 

ʨʦʟʚʠʥʝʥʦʾ ʢʘʚʽʪʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʦʙôʻʤʽ ʧʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʚʧʣʠʚʽ, ʽ 

ʨʝʟʦʥʘʥʩʥʽ ʨʦʟʤʽʨʠ ʧʫʭʠʨʮʽʚ ʟʙʽʣʴʰʫʶʪʴʩʷ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʧʫʣʴʩʫʶʯʽ ʧʫʭʠʨʮʽ ʦʜʝʨʞʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʚʽʪʫʶʯʠʭ ʧʫʭʠʨʮʽʚ ʟ ʚʠʜʽʣʝʥʥʷʤ ʟʥʘʯʥʦʾ ʝʥʝʨʛʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʩʫʤʘʨʥʘ ʝʥʝʨʛʽʷ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʨʦʟʯʠʥʥʫ ɽʂ, ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ,  ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ 

ʯʘʩ ʦʟʚʫʯʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʫʩʪʘʥʦʚʣʝʥʦ,  ʱʦ ʟʤʽʮʥʝʥʥʷ ʦʜʝʨʞʫʚʘʥʦʾ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʣʴʥʦʛʦ ʨʽʟʥʦʯʘʩʪʦʪʥʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ 

ʧʨʠʥʮʠʧʫ ʩʫʧʝʨʧʦʟʠʮʽʾ (ʚʘʨʽʘʥʪ Vɯɯ  ʋɿ-ʦʙʨʦʙʢʠ). ʊʘʢ, ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʨʦʟʯʠʥʥʫ 

ɽʂ ʪʽʣʴʢʠ ʧʦʣʝʤ ʩʝʨʝʜʥʴʦʾ ʋɿ-ʯʘʩʪʦʪʠ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ,  

ʜʦʩʷʛʘʻʪʴʩʷ ʟʤʽʮʥʝʥʥʷ ɽʇ ʧʨʠ ʨʦʟʨʠʚʽ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 1,0ï1,5% (ʚʘʨʽʘʥʪ V 

ʋɿ-ʦʙʨʦʙʢʠ).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠʚʦʜʠʪʴ ʚ 

ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ ʪʽʣʴʢʠ ʜʦ 1,5ï2%-ʟʤʽʮʥʝʥʥʷ ɽʇ (ʚʘʨʽʘʥʪ Vɯ ʋɿ-ʦʙʨʦʙʢʠ). 

ɿʤʽʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʝʣʘʩʪʠʯʥʦʩʪʽ) ʧʨʠ ʪʘʢʦʤʫ ʚʧʣʠʚʽ ʪʝʞ 

ʥʝʩʫʪʪʻʚʘ (ʜʠʚ. ʪʘʙʣ. 5.6 ʪʘ  ʨʠʩ. 5.9). 

ʇʨʠ ʦʢʨʝʤʽʡ  ʥʠʟʴʢʦʯʘʩʪʦʪʥʽʡ ʋɿ-ʜʽʾ ʙʝʟ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʤʽʮʥʝʥʥʷ ɽʇ ʧʨʠ ʨʦʟʨʠʚʽ ʥʝ ʙʽʣʴʰ, ʥʽʞ ʥʘ 15ï18% (ʚʘʨʽʘʥʪ ɯɯɯ ʋɿ-ʦʙʨʦʙʢʠ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠʚʦʜʠʪʴ ʚ ʦʩʪʘʪʦʯʥʦʤʫ 

ʧʽʜʩʫʤʢʫ ʜʦ ʟʤʽʮʥʝʥʥʷ ɽʇ ʥʘ  20ï23% (ʚʘʨʽʘʥʪ ɯV ʋɿ-ʦʙʨʦʙʢʠ). 

ʉʧʽʣʴʥʘ ʋɿ-ʜʽʷ ʥʘ ʨʦʟʯʠʥʥʫ ɽʂ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʡ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ (ʚʘʨʽʘʥʪ Vɯɯ ʋɿ-

ʦʙʨʦʙʢʠ)  ʧʨʠʚʦʜʠʪʴ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ ʜʦ ʟʤʽʮʥʝʥʥʷ ɽʇ ʥʘ  30ï35% ʧʨʠ 

ʚʽʜʥʦʩʥʦʤʫ ʧʦʜʦʚʞʝʥʥʽ ʚ ʤʝʞʘʭ  ʜʦ 7%, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʨʝʞʠʤʦʤ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ. 

ʇʘʨʘʤʝʪʨʠ ʨʝʞʠʤʽʚ  ʧʨʠʛʦʪʫʚʘʥʥʷ ɽʂ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ɽʂ, ʱʦ ʻ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʟʘʻʤʦʟʘʣʝʞʥʠʤʠ ʤʽʞ ʩʦʙʦʶ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ (ʝʣʘʩʪʠʯʥʦʩʪʽ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ. 

ʊʘʢ, ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʦʟʚʫʯʫʚʘʥʥʽ ʥʘ ʥʠʟʴʢʠʭ (15 ï 18 ʢɻʮ) ʯʘʩʪʦʪʘʭ ʽ 

ʯʘʩʪʦʪʘʭ, ʤʝʥʰʠʭ ʟʘ ʥʠʞʥʶ ʤʝʞʫ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ (800 ʢɻʮ), 

ʤʽʮʥʽʩʪʴ ɽʇ ʟʤʝʥʰʫʻʪʴʩʷ (ʚ ʪʘʙʣ. 5.6 ʪʘ ʥʘ ʨʠʩ. 5.9 ʥʝ ʧʦʢʘʟʘʥʦ). ʎʝ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ, ʦʯʝʚʠʜʥʦ, ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʨʝʟʦʥʘʥʩʥʠʭ ʨʦʟʤʽʨʽʚ 

ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʫʭʠʨʮʽʚ.  

ʇʨʠ ʩʧʽʣʴʥʦʤʫ ʦʟʚʫʯʫʚʘʥʥʽ ʥʘ ʯʘʩʪʦʪʽ, ʙʽʣʴʰʦʾ ʟʘ ʚʝʨʭʥʶ ʤʝʞʫ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 1,5 ʤɻʮ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 2 ʤɻʮ), ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʟʤʽʮʥʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʤʽʮʥʝʥʥʷʤ ɽʇ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʧʨʠ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʦʟʚʫʯʫʚʘʥʥʷ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʧʨʠ 

ʦʟʚʫʯʫʚʘʥʥʽ ʚ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʢʣʘʜʥʽʡ ʟʘʣʝʞʥʦʩʪʽ   

ʚʽʜ ʚʝʣʠʯʠʥʠ ʯʘʩʪʦʪʠ.  

ʊʘʢ, ʜʣʷ ʟʥʘʯʝʥʴ  ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 30  ɺʪ/ʩʤ2, ʽʩʥʫʻ ʚʝʣʠʢʘ 

ʽʤʦʚʽʨʥʽʩʪʴ  ʚʠʥʠʢʥʝʥʥʷ ʤʝʭʘʥʦʜʝʩʪʨʫʢʮʽʾ ʚ ɽʂ. ʋ ʪʦʡ ʞʝ ʯʘʩ  ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʤʝʥʰʝ ʟʘ 20  ɺʪ/ʩʤ2, ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʡʥʦʛʦ 

ʘʢʫʩʪʠʯʥʦʛʦ ʧʦʨʦʛʘ ʥʘ ʮʠʭ ʯʘʩʪʦʪʘʭ. 

ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʤʝʞ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ ʥʘ 

10% ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʧʦʚʽʜʥʝ ʧʦʛʽʨʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʭʠʣʝʥʥʽ ʯʘʩʪʦʪʠ 

ʮʝ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʛʨʝʩʫʚʘʣʦ ʚ ʙʽʣʴʰʦʤʫ ʩʪʫʧʝʥʽ. 

ɼʣʷ ʘʤʧʣʽʪʫʜʠ ɸ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʨʝʟʦʥʘʥʩʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʘʥʠʭ ʯʘʩʪʦʪʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʤʝʥʰʝ ʟʘ 0,1 ʤʢʤ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʮʥʦʩʪʽ ɽʇ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʦʥʘʜ 0,2 ʤʢʤ ʧʦʪʨʝʙʫʻ 

ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ɽʇ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ.  

 

5.2.2.1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʥʝʥʘʧʦʚʥʝʥʠʭ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʦʜʝʨʞʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  
ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʚʘʨʽʘʮʽʾ ʯʘʩʪʦʪ ʽ ʪʠʩʢʫ  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɽʂ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ  ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʇ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʪʦʙʪʦ ɽʇ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʜʠʩʧʝʨʩʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʽʟ 

ʩʠʥʪʝʟʦʚʘʥʠʤ D-ʦʧʪʠʤʘʣʴʥʠʤ ʧʣʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʢʦʞʥʦʾ ʟʘʣʝʞʥʦʾ 

ʟʤʽʥʥʦʾ [151].  

ʉʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʥʝʥʘʧʦʚʥʝʥʦʾ ɽʂ ʦʧʠʩʘʥʦ ʫ ʧʽʜʨʦʟʜʽʣʽ 5.2.2. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-

ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ D-

ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡ ʩʪʨʫʢʪʫʨʫ ʘʧʨʦʢʩʠʤʫʶʯʦʾ 

ʤʦʜʝʣʽ 1-ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ:  

 

XmXmXmXmXmXmmoi
ʍY

665544332211
)( Ö+Ö+Ö+Ö+Ö+Ö+= , (5.10) 

 

ʜʝ ʍ = Xi  ï ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʬʘʢʪʦʨʠ) ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʦʟʥʘʯʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ:  
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f  ï ʯʘʩʪʦʪʫ ʋɿʂ, ʢɻʮ (X1);  

ɸ ï ʘʤʧʣʽʪʫʜʫ ʋɿʂ, ʤʢʤ (X2);  

ɯ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿʂ,  ɺʪ/ʩʤ2  (X3);  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʫ ʋɿ-ʦʙʨʦʙʢʠ,  ʦ ʉ (X4);  

Ű  ï ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ, ʭʚ (X5);  

ʈʦ= ʈʫʟ  ï ʨʦʙʦʯʠʡ ʪʠʩʢ ʋɿ-ʦʙʨʦʙʢʠ, ʄʇʘ (X6);  

Yi (ʍ) = Yi  ï ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ), ʱʦ ʦʟʥʘʯʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ:  

ůʈ ï ʤʝʞʫ ʤʽʮʥʦʩʪʽ ɽʇ ʧʨʠ ʨʦʟʨʠʚʽ, ʄʇʘ (Y1 );  

Ůʈ ï ʜʝʬʦʨʤʘʮʽʶ ɽʇ ʧʨʠ ʨʦʟʨʠʚʽ, % (Y2);   

ʊʩ ï ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ɽʇ, 
ʦʉ (Y3 );  

mʦ , m1,  m2,é, m6  ï ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (5.10), ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʟʥʘʯʝʥʥʶ. 

ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ, ʱʦ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.7, 

ʙʫʣʠ ʚʠʙʨʘʥʽ ʟʛʽʜʥʦ ʟ ʥʘʷʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʩʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ STAT-SENS [98]. 

 

 

ʊʘʙʣʠʮʷ 5.7.  ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ 

 

ʈʽʚʝʥʴ 

ʚʘʨʽʶʚʘʥʥʷ 

ʬʘʢʪʦʨʫ 

ʌʘʢʪʦʨʠ: 

X1 X2 X3 X4 X5 X6 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʷ 

ɺʝʨʭʥʽʡ 18 6 8 80 20 0,5 

ʅʫʣʴʦʚʠʡ 16,5 4,5 6 70 17,5 0,3 

ʅʠʞʥʽʡ 15 3 4 60 15 0,1 

ʩʝʨʝʜʴʥʦʯʘʩʪʦʪʥʘ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʷ 

ɺʝʨʭʥʽʡ 1,5 0,2 30 80 20 0,5 

ʅʫʣʴʦʚʠʡ 1,25 0,15 25 70 17,5 0,3 

ʅʠʞʥʽʡ 1,0  0,1 20 60 15 0,1 

 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ 

ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ  ʟʘʪʚʝʨʜʽʣʠʭ ɽʂ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʛʽʜʥʦ ʟ ʩʠʥʪʝʟʦʚʘʥʠʤ D-ʦʧʪʠʤʘʣʴʥʠʤ ʧʣʘʥʦʤ  

(ʜʠʚ. ʪʘʙʣ. 5.8ï5.9). 
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ʊʘʙʣʠʮʷ 5.8. D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ 

ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʇ  ʫ  ʥʦʨʤʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ 

 
ʥ
ʦ
ʤ
ʝ
ʨ
 

ʝ
ʢ
ʩ
ʧ
ʝ
ʨ
ʠ
ʤ
ʝ
ʥ
ʪ
ʫ

 ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ 

ʩʧʽʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʪʘ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ ʋɿ- 

ʤʦʜʠʬʽʢʘʮʽʾ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ 

f, ʢɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2 T, ʦʉ Ű, ʭʚ ʈʦ , ʄʇʘ 

X1 X2 X3 X4 X5 X6 

1 -0,333 -0,333 -1 0,5 1 -1 

2 1 1 1 -1 -1 1 

3 0,3333 0,3333 1 1 -0,2 -1 

4 1 -1 0 0 1 -1 

5 -0,333 -1 0,5 -1 1 -1 

6 -1 -1 -1 1 1 0,5 

7 -1 0,3333 1 -0,5 1 -1 

8 1 1 -0,5 1 0,2 -0,5 

 

 

ʊʘʙʣʠʮʷ 5.9. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ 

ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʧʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽʡ ʦʙʨʦʙʮʽ ʜʣʷ  

D-ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚ ʥʘʪʫʨʘʣʴʥʠʭ (ʨʝʘʣʴʥʠʭ) ʢʦʦʨʜʠʥʘʪʘʭ 

 

ʥ
ʦ
ʤ
ʝ
ʨ
 
ʝ
ʢ
ʩ
ʧ
ʝ
ʨ
ʠ
ʤ
ʝ
ʥ
ʪ
ʫ

 

ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ 

ʩʧʽʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʽ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ ʋɿ- 

ʤʦʜʠʬʽʢʘʮʽʾ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʝʥʘʧʦʚʥʝʥʠʭ 

ɽʇ 

 (ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ) 

f, ʢɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2 T, ʦʉ Ű, ʭʚ ʈʦ, ʄʇʘ ůʨ, 

ʄʇʘ 
Ůʨ,% 

ʊʩ, 
ʦʉ 

X1 X2 X3 X4 X5 X6 

1 16 4 4 75 20 0,1 70 7,8 82 

2 18 6 8 60 15 0,5 76 7,5 83 

3 17 5 8 80 17 0,1 70 7,9 81 

4 18 3 6 70 20 0,1 69 7,8 81 

5 16 3 7 60 20 0,1 68 7,8 80 

6 15 3 4 80 20 0,4 75 7,5 83 

7 15 5 8 65 20 0,1 69 7,7 81 

8 18 6 5 80 19 0,3 70 7,6 82 
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ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [98] ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʫ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ, ʷʢʠʡ ʦʮʽʥʶʚʘʚʩʷ  ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ  ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

6543211
662,245291,11558,03679,04572,10906,132135,0 ʍʍʍʍʍʍY Ö+Ö+Ö+Ö+Ö+Ö+= ; (5.11) 

 

6543212
004,01684,00147,0074,01141,0156,0411,0 XXXXXXY Ö-Ö+Ö+Ö+Ö+Ö+= ; (5.12) 

 

6543213
183,149797,11315,033342,08201,136982,10994421,0 XXXXXXY Ö+Ö+Ö+Ö+Ö+Ö+= . (5.13) 

 

 

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʝʡ (5.11) ï (5.13) ʟʥʘʡʰʣʠ, ʱʦ ʪʘʙʣʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ Fʊ ʜʣʷ ʨʽʚʥʷ  ʟʥʘʯʠʤʦʩʪʽ q = 0,1 ʽ ʯʠʩʝʣ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ f1 = 5, f2 = 4 ʜʦʨʽʚʥʶʻ Fʊ = 4,0506, ʘ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ Fʨ ʜʣʷ ʜʣʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ (5.11) ï (5.13), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ  ʚʧʣʠʚ 

ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ, 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.10.  

 

 

ʊʘʙʣʠʮʷ 5.10. ʇʦʨʽʚʥʷʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ  

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʋɿ-ʦʙʨʦʙʢʠ 

ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

 

ʥʦʤʝʨ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʥʘʧʦʚʥʝʥʠʭ  ɽʇ 

ůʨ, ʄʇʘ Ůʨ, % ʊʩ,
ʦʉ 

ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. 

1 70 69,48 7,8 7,71 82 81,40 

2 76 75,93 7,5 7,48 83 82,92 

3 70 69,69 7,9 7,85 81 80,64 

4 69 70,16 7,8 7,98 81 82,33 

5 68 66,79 7,8 7,60 80 78,61 

6 75 75,11 7,5 7,51 83 83,12 

7 69 69,76 7,7 7,82 81 81,87 

8 70 70,04 7,6 7,52 82 82,63 
ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ Fp 
ˈ 

 

5,21001 ˈ 

 

6,3252 ˈ 

 

4,7554 

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ  

(ʪʘʢ/ʥʽ) 
ˈ 

 

ʪʘʢ ˈ 

 

ʪʘʢ ˈ 

 

ʪʘʢ 
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ʋ ʪʘʙʣ. 5.11 ʥʘʚʝʜʝʥʠʡ  D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʫ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ (ʤʝʛʘʛʝʨʮʦʚʦʤʫ)  ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʚ  ʥʦʨʤʦʚʘʥʦʤʫ 

ʚʠʛʣʷʜʽ (ʚ ʢʦʜʦʚʘʥʠʭ  ʢʦʦʨʜʠʥʘʪʘʭ) ʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʫ ʪʘʙʣ. 5.12 ï

ʪʝʞ, ʘʣʝ  ʚ ʥʘʪʫʨʘʣʴʥʠʭ (ʨʝʘʣʴʥʠʭ)  ʢʦʦʨʜʠʥʘʪʘʭ. 

 

ʊʘʙʣʠʮʷ 5.11. D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʫ  ʢʦʜʦʚʘʥʠʭ  ʢʦʦʨʜʠʥʘʪʘʭ 

 

ʥ
ʦ
ʤ
ʝ
ʨ
 

ʝ
ʢ
ʩ
ʧ
ʝ
ʨ
ʠ
ʤ
ʝ
ʥ
ʪ
ʫ

 

ʧʘʨʘʤʝʪʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ 

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʩʧʽʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʪʘ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

f, ʄɻʮ ɸ, ʤʢʤ 
ɯ, 

ɺʪ/ʩʤ2 
Tʋɿ, ʦʉ Ű, ʭʚ ʈʦ , ʄʇʘ 

X1 X2 X3 X4 X5 X6 

1 1 -1 -1 -1 1 1 

2 -1 -1 -1 -1 -1 -1 

3 0,2 0 1 0 0,2 0,75 

4 -0,2 1 1 -0,5 -0,2 -1 

5 -1 1 0 1 -1 0,5 

6 0,2 0 0 0,5 1 -1 

7 1 -1 1 1 0,2 -1 

8 1 1 -0,5 1 0,2 -0,5 

 

 

ʊʘʙʣʠʮʷ 5.12. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟʜʽʡʩʥʝʥʥʷ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ  

ʚ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʧʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽʡ ʦʙʨʦʙʮʽ 

ʜʣʷ  D-ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚ ʨʝʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

 

ʥ
ʦ
ʤ
ʝ
ʨ
 

ʝ
ʢ
ʩ
ʧ
ʝ
ʨ
ʠ
ʤ
ʝ
ʥ
ʪ
ʫ

 

ʧʘʨʘʤʝʪʨʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ  

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʩʧʽʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʪʘ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ ʋɿ- 

ʤʦʜʠʬʽʢʘʮʽʾ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʇ 

 (ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ) 

f, ʄɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2 Tʋɿ, 
ʦʉ Ű, ʭʚ ʈʦ, ʄʇʘ ůʨ, 

ʄʇʘ 
Ůʨ,% ʊʩ, 

ʦʉ 

X1 X2 X3 X4 X5 X6 

1 1,5 0,1 20 60 20 0,5 62 8,4 78 

2 1,0 0,1 20 60 15 0,1 61 8,5 76 

3 1,3 0,15 30 70 18 0,45 61,5 8,7 77 

4 1,2 0,2 30 65 17 0,1 60 8,7 76 

5 1,0 0,2 25 80 15 0,4 61 8,6 77 

6 1,3 0,15 25 75 20 0,1 61 8,6 76 

7 1,5 0,1 30 80 18 0,1 60 8,5 77 

8 1,5 0,2 22 80 18 0,3 61,5 8,6 78 
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ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [98] ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ 

ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ, ʷʢʠʡ ʦʮʽʥʶʚʘʚʩʷ  ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ  ɽʇ,  ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

6543211
4845,61073,33239,02673,0803,989,1809941,0 ʍʍʍʍʍʍY Ö+Ö+Ö+Ö+Ö-Ö-= ;  (5.11') 

 

6543212
5356,04181,00413,00639,0262,0744,201241,0 ʍʍʍʍʍʍY Ö+Ö+Ö+Ö+Ö-Ö-= ;  (5.12') 

 

6543213
66732,617953,342281,024896,044143,29712,13255,1 ʍʍʍʍʍʍY Ö+Ö+Ö+Ö+Ö+Ö-= . (5.13') 

 

ɿʥʘʡʰʣʠ, ʱʦ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ Fʊ ʜʣʷ ʨʽʚʥʷ  

ʟʥʘʯʠʤʦʩʪʽ q = 0,1 ʽ ʯʠʩʝʣ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ f1 = 5, f2 = 4 ʜʦʨʽʚʥʶʻ Fʊ = 4,0506, ʘ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ Fʨ ʜʣʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʧʨʠ ʦʙʨʦʙʮʽ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʫ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ (ʤʝʛʘʛʝʨʮʦʚʦʤʫ) ʋɿ-ʜʽʘʧʘʟʦʥʽ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.13.  

 

 

ʊʘʙʣʠʮʷ 5.13. ʇʦʨʽʚʥʷʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ  

ʚʠʛʦʪʦʚʣʝʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʾ 

ʋɿ-ʦʙʨʦʙʢʠ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

 

ʥʦʤʝʨ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʇ 

ůʨ, ʄʇʘ Ůʨ, % ʊʩ,
ʦʉ 

ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥ. 

1 62 60,84 8,4 8,24 78 76,55 

2 61 52,16 8,5 7,31 76 64,98 

3 61,5 63,50 8,7 8,96 77 79,50 

4 60 57,90 8,7 8,41 76 73,39 

5 61 60,94 8,6 8,59 77 76,92 

6 61 67,73 8,6 9,50 76 84,39 

7 60 61,18 8,5 8,65 77 78,47 

8 61,5 62,00 8,6 8,52 78 77,99 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ Fp 

ˈ 

 

6,95001 ˈ 

 

9,54 ˈ 

 

11,458 

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ  

(ʪʘʢ/ʥʽ) 

ˈ 

 

ʪʘʢ ˈ 

 

ʪʘʢ ˈ 

 

ʪʘʢ 

 

 

 

ɿ ʘʥʘʣʽʟʫ ʪʘʙʣ. 5.10 ʽ 5.13 ʚʠʜʥʦ ʜʦʙʨʠʡ ʟʙʽʛ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʠʭ (ʤʦʜʝʣʴʥʠʭ)  ʟʥʘʯʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʪʚʝʨʜʽʣʠʭ 

ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʫ 

ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. 
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ʅʘʡʢʨʘʱʽ ʪʘ ʥʘʡʛʽʨʰʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Y ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ 

ʡ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʧʨʦʮʝʩʽ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ 

ʍʘʨʽʥʛʪʦʥʘ ʩʪʘʥʦʚʣʷʪʴ: 

ɺʽʜʛʫʢ:  ʅʘʡʢʨʘʱʝ ʟʥʘʯʝʥʥʷ: ʅʘʡʛʽʨʰʝ ʟʥʘʯʝʥʥʷ: 

Y1 75 60 

Y2 8 7,5 

Y3 80 85. 

ʊʦʯʢʘ ʦʧʪʠʤʫʤʫ, ʦʪʨʠʤʘʥʘ ʜʣʷ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) = 0,97643 ʧʨʠ 

ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʾʾ ʟʥʘʯʝʥʴ, ʱʦ ʩʪʘʥʦʚʠʪʴ 477303, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʪʘʢʠʭ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ:  

ʍ1 (fʫʟ) =  18   (ʢɻʮ)/1,4 (ʄɻʮ); ʍ2 ( ɸ)  = 6  (ʤʢʤ); ʍ3 (ɯ)  = 8  (ɺʪ/ʩʤ2);  

ʍ4 (Tʩ)  =   80  (ʦʉ); ʍ5 (Ű)  = 20  (ʭʚ);  ʍ6 (ʈʦ) =0,5 (ʄʇʘ). 

 ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʇ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ, ʫ ʟʥʘʡʜʝʥʽʡ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ 

ʩʪʘʥʦʚʣʷʪʴ: Y1 (ůʨ ) =  86,69   (ʄʇʘ); Y2 (Ůʈ) = 8,60 (%); Y3 (ʊʩ) = 85,45 (ʦʉ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʜʦʚʽʣʴʥʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʥʘʷʚʥʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [154], ʟʛʽʜʥʦ ʷʢʠʭ ʟʤʽʥʘ ʤʽʮʥʦʩʪʽ ɽʇ, ʥʘ ʙʘʟʽ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ  ʤʫʬʪʠ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ  

(Ű)   ʥʦʩʷʪʴ ʝʢʩʪʨʝʤʘʣʴʥʠʡ  ʭʘʨʘʢʪʝʨ ʽʟ ʤʘʢʩʠʤʫʤʦʤ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ʯʘʩʫ 

ʦʟʚʫʯʫʚʘʥʥʷ Ű = 15ï20 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  Tʋɿ  ʚʽʜ 60 ʉ̄ ʜʦ 80 ʉ̄ ʧʨʠ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ ʈʦ = 0,4ï0,5 ʄʇʘ.  

ɿʥʘʡʰʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʙʘʟʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ,  ʜʘʻ ʦʜʥʦʯʘʩʥʝ ʦʟʚʫʯʫʚʘʥʥʷ ʚ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʡ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ.  

ʇʝʨʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʥʘ ʯʘʩʪʦʪʽ fʫʟ ʚʽʜ 15 ʢɻʮ ʜʦ 18 ʢɻʮ ʧʨʠ ʘʤʧʣʽʪʫʜʽ 

ʦʟʚʫʯʫʚʘʥʥʷ ɸ ʚʽʜ 3 ʤʢʤ ʜʦ 6 ʤʢʤ  ʽ  ʽʥʪʝʥʩʠʚʥʦʩʪʽ  I  ʚʽʜ  4 ɺʪ/ʩʤ2  ʜʦ 8  ɺʪ/ʩʤ2, 

ʜʨʫʛʝ ï ʧʨʠ ʯʘʩʪʦʪʽ ʚʽʜ 1 ʄɻʮ ʜʦ 1,5 ʄɻʮ, ʘʤʧʣʽʪʫʜʽ ʚʽʜ 0,1 ʤʢʤ ʜʦ 0,2 ʤʢʤ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ I ʚʽʜ  20 ɺʪ/ʩʤ2  ʜʦ 30  ɺʪ/ʩʤ2 .  

ʇʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ɽʇ.  

ʂʨʽʤ ʪʦʛʦ, ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʧʣʠʚʫ ʨʝʞʠʤʫ ʪʚʝʨʜʽʥʥʷ ʥʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ʥʝʥʘʧʦʚʥʝʥʦʾ ɽʂ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʪʘʢʠʭ ɽʂ, ʥʘ ʚʽʜʤʽʥʫ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʝʞʠʤʫ 

 (70 ̄ ʉ/8 ʛʦʜ. +    100 ̄ ʉ/4 ʛʦʜ. + 120 ʉ̄/2 ʛʦʜ),  

ʮʽʣʢʦʤ ʧʨʠʡʥʷʪʥʠʤ ʻ ʧʨʠʩʢʦʨʝʥʠʡ ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ, ʷʢ-ʦʪ 120 ʉ̄/4 ʛʦʜ.  

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʩʧʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ  ʟʤʝʥʰʠʪʠ ʽ ʮʝʡ ʯʘʩ, ʘ ʩʘʤʝ  ʧʨʦʚʦʜʠʪʠ ʪʚʝʨʜʽʥʥʷ ʟʘ 

ʧʨʠʩʢʦʨʝʥʠʤ ʨʝʞʠʤʦʤ 120 ʉ̄/3,5 ʛʦʜ. 

ʇʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ 

ʬʽʟʠʯʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ɽʂ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʤʽʮʥʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ, ʪʘʢ 
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ʽ ʟʙʝʨʝʞʝʥʥʷ  ʝʣʘʩʪʠʯʥʦʩʪʽ (ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʨʦʟʨʠʚʽ) ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɽʇ, ʦʜʝʨʞʘʥʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ [89].  

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʷʢ ʢʦʤʙʽʥʘʮʽʻʶ (ʦʧʪʠʤʽʟʘʮʽʻʶ) ʚʤʽʩʪʫ ʽʥʛʨʝʜʽʻʥʪʽʚ ɽʂ, ʪʘʢ 

ʽ  ʋɿ-ʤʦʜʠʬʽʢʘʮʽʻʶ ʟʘ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʦʢʨʝʤʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʧʨʠ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʫʩʫʚʘʶʪʴʩʷ, ʟʦʢʨʝʤʘ,  ʦʙʤʝʞʝʥʥʷ 

ʱʦʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʽ ʩʝʟʦʥʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʝʧʦʢʩʠʜʥʠʭ 

ʤʫʬʪ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʜʣʷ ʾʭʥʴʦʛʦ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʑʝ ʦʜʥʠʤ ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʩʤʦʣʷʥʦʾ 

ʯʘʩʪʠʥʠ ɽʂ  ʫ ʨʦʟʯʠʥʥʦʤʫ ʩʪʘʥʽ ʻ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʪʚʝʨʜʽʥʥʷ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʛʦ 

ʟʚ'ʷʟʫʶʯʦʛʦ ʫ 2ï3,5 ʨʘʟʠ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ.  

ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʠʭ 

ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ, ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʧʨʦʮʝʩ ʪʚʝʨʜʽʥʥʷ (ʩʫʰʽʥʥʷ) ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ [155ï164], ʟʦʢʨʝʤʘ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʫʬʪʦ-

ʢʣʝʡʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʤʦʥʪʫ ʇɽʊ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʤʥʦʛʦ ʋɿ-ʚʧʣʠʚʫ ʫ 

ʨʽʟʥʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ, ʧʦʨʷʜ ʽʟ 

ʭʽʤʽʯʥʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ  ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ ʽ ʨʝʤʦʥʪʥʠʭ ɽʂʂ, ʘ ʪʘʢʦʞ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ, ʦʪʨʠʤʫʚʘʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ɿʥʘʡʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʤ ʰʣʷʭʦʤ ʦʧʪʠʤʫʤ ʟʥʘʯʝʥʴ 

ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʘ ʪʘʢʦʞ  ʦʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʢʫʧʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [165] ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʝʤʦʥʪʥʠʭ ɽʂʂ ʽ ɽʂ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʪʦʙʪʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ  ʥʘ ʩʝʨʽʡʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʫ ʜʦʩʣʽʜʥʫ ʪʝʭʥʦʣʦʛʽʶ ʬʽʟʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʥʝʥʘʧʦʚʥʝʥʠʭ ʨʝʤʦʥʪʥʠʭ ɽʂʂ ʽ ɽʂ ʷʢ ʥʘʜʽʡʥʠʡ ʟʘʩʽʙ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʽ ʢʽʥʮʝʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʾʭ 

ʦʩʥʦʚʽ. 
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ʊɽʄɸ  6.  ʆʇʊʀʄɯɿɸʎɯʗ ʉʂʃɸɼɯɺ ɯ  ʇʈʆɻʅʆɿʋɺɸʅʅʗ 
ɺʃɸʉʊʀɺʆʉʊɽʁ ɽʇʆʂʉʀɼʅʀʍ ʂʆʄʇʆɿʀʎɯʁ, ʆɼɽʈɾɸʅʀʍ  
ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʋʃʔʊʈɸɿɺʋʂʆɺʆɰ ʄʆɼʀʌɯʂɸʎɯɰ  

 

ʗʢ ʙʫʣʦ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 1, ʢʣʝʡʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠ ʨʝʤʦʥʪʽ ʇɽʊʇ ʟʘʡʤʘʻ 

ʦʜʥʫ ʟ ʜʦʤʽʥʫʶʯʠʭ ʧʦʟʠʮʽʡ [21, 66]. ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʦʾ ʫ ʨʦʟʜʽʣʽ 1 ʽʥʬʦʨʤʘʮʽʾ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ  ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ  

ʢʫʤʫʣʷʪʠʚʥʦʤʫ ʟʜʽʡʩʥʝʥʥ ̔ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ɽʂ ʷʢ ʫ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ, 

ʪʘʢ ʽ ʫ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʋɿ-ʜʽʘʧʘʟʦʥʘʭ.  

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʋɿ-ʦʙʨʦʙʢʠ ʨʽʜʢʠʭ 

ʩʝʨʝʜʦʚʠʱ ʟ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ [20]. ɸʜʞʝ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʟʨʦʩʪʘʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʟʚʫʯʫʚʘʥʥʷ ʽ ʩʢʦʨʦʯʫʚʘʪʠʩʴ ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʙʨʦʙʢʦʶ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ. ʊʦʤʫ ʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʋɿ-ʦʙʨʦʙʢʠ ʰʣʷʭʦʤ ʾʭ 

ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɽʂ ʷʢ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʛʦ ʪʠʩʢʫ.  

ʆʩʥʦʚʥʠʤ ʧʠʪʘʥʥʷʤ ʪʫʪ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ 

(ʦʧʪʠʤʘʣʴʥʠʭ) ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ (ʟʦʢʨʝʤʘ, ʯʘʩʪʦʪʠ, ʘʤʧʣʽʪʫʜʠ, ʪʠʩʢʫ ʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʨʽʙʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ɽʂ ʪʘ  ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʽʮʥʽʩʪʴ, ʜʝʬʦʨʤʘʮʽʷ ʧʨʠ ʨʦʟʨʠʚʽ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ) ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ [154].   

 

6.1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʤʦʥʪʥʦʾ 
ʝʧʦʢʩʠʜʥʦʾ ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1, 
ʦʜʝʨʞʘʥʦʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ  ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 
ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ  

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʣʝʡʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʝʤʦʥʪʫ ʇɽʊʇ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʥʠʭ ʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʜʣʷ ʇɽʊʇ ʥʘ ʾʾ ʦʩʥʦʚʽ ʧʝʨʝʚʘʞʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ɽʂ çʭʦʣʦʜʥʦʛʦè ʪʚʝʨʜʽʥʥʷ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ 

ʟʘʪʚʝʨʜʞʫʶʪʴ ʘʤʽʥʘʤʠ.  

ʋ ʨʦʟʜʽʣʽ 1 ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ  ʘʤʽʥʘʤʠ ɽʂ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ 

ʥʝʜʦʣʽʢ, ʘ ʩʘʤʝ ʢʨʠʭʢʽʩʪʴ. ʊʦʤʫ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʢʨʠʭʢʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʛʦ 

ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ ʦʣʽʛʦʤʝʨ ʜʦʜʘʪʢʦʚʦ ʚʚʦʜʷʪʴ ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ [21,  93], ʘ 

ʪʘʢʦʞ ʘʢʪʠʚʥʽ ʨʦʟʨʽʜʞʫʚʘʯʽ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʘʤʽʥʥʠʤʠ ʪʚʝʨʜʥʠʢʘʤʠ ʧʦ 

ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʛʨʫʧʘʭ [22].  ɸʜʞʝ ʮʝ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʯʘʩʪʦʪʫ ʟʰʠʚʦʢ 

ʧʦʣʽʤʝʨʥʦʾ ʩʽʪʢʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ʧʦʣʽʤʝʨʽʚ ʪʘ ʘʜʛʝʟʠʚʽʚ ʥʘ 

ʾʭ ʦʩʥʦʚʽ.  

ʇʨʠ ʮʴʦʤʫ  ʷʢ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʠʡ ʦʣʽʛʦʤʝʨ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ɽʆ ʤʘʨʢʠ ɽɼ-20 ʽʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 400ï450,  ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʽʬʘʪʠʯʥʠʡ ɽʆ ʤʘʨʢʠ ɼɽɻ-1, ʘ ʷʢ ʘʤʽʥʥʠʡ ʪʚʝʨʜʥʠʢ   ï 

ʜʽʝʪʠʣʝʥʪʨʠʘʤʽʥ (ɼɽʊɸ). ʅʘʜʘʣʽ ʚʠʟʥʘʯʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʋɿ-
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ʤʦʜʠʬʽʢʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ  ʩʢʣʘʜʫ ʚʠʭʽʜʥʦʾ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʦʤ  ɼɽɻ-1.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʙʘʟʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 (ʚ ʨʘʤʢʘʭ ʧʘʩʠʚʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) ʩʫʤʽʰ ɽʆ ʤʘʨʦʢ ɽɼ-20 ʽ ɼɽɻ-1 ʧʝʨʝʜ ʟʤʽʰʫʚʘʥʥʷʤ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ɽʂʂ ʧʽʜʜʘʚʘʣʠ ʦʙ'ʻʤʥʦʤʫ ʚʧʣʠʚʫ  ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʧʨʠ 

ʯʘʩʪʦʪʽ 15ï20 ʢɻʮ, ʘʤʧʣʽʪʫʜʽ 4ï10 ʤʢʤ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ  5ï10 ɺʪ/ʩʤ2, ʪʝʤʧʝʨʘʪʫʨʽ 

50ï70 ʦʉ  ʧʨʦʪʷʛʦʤ   25ï30 ʭʚ.  

ɽʬʝʢʪʠʚʥʘ ʤʘʩʘ ʥʘʚʘʞʢʠ ʩʫʤʽʰʽ ɽʆ ʤʘʨʦʢ ɽɼ-20 ʽ ɼɽɻ-1, ʱʦ 

ʦʙʨʦʙʣʷʣʘʩʴ  ʧʨʠ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-ʜʽʾ, ʩʢʣʘʜʘʣʘ 0,4ï0,5 ʢʛ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ  ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ ʧʽʜʨʦʟʜʽʣʽ 5.2.1 [167]. 

ʋ  ʪʘʙʣʠʮʽ 6.1  ʥʘʚʝʜʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʪʦʩʦʚʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʱʦ ʤʽʩʪʠʪʴ ɽʆ ʤʘʨʢʠ ɽɼ-20, 

ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ɼɽɻ-1, ʽ ʟʘʪʚʝʨʜʽʣʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼɽʊɸ ʟʘ ñʧʨʠʩʢʦʨʝʥʠʤò 

ʨʝʞʠʤʦʤ ʪʚʝʨʜʽʥʥʷ ˉ2 ʧʨʠ ʝʬʝʢʪʠʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʦʜʝʨʞʘʥʦʾ ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ ʽ ʟ ʋɿ-ʦʙʨʦʙʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ.  

 

ʊʘʙʣʠʮʷ 6.1. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ʫ ʩʢʣʘʜʽ ɽɼ-20 + ɼɽɻ-1+ ɼɽʊɸ* 

 
 ʇʘʨʘʤʝʪʨʠ  

ʋɿ-ʦʙʨʦʙʢʠ 

 ʉʢʣʘʜ ɽʂʂ, 

 ʫ % ʜʦ ʢʽʣʴʢʦʩʪʽ   

ɽɼ-20, ʤʘʩ.ʯ.  

ɺʣʘʩʪʠʚʦʩʪʽ  

ʟʘʪʚʝʨʜʽʣʠʭ ɽʂʂ 

ˉ 

ʧʨ.. 

f,  

ʢɻʮ 

ɸ, 

 ʤʢʤ 

ɯ, 

ɺʪ/ʩʤ2  

T,  
ʦʉ 

Ű, 

 ʭʚ 

ɽɼ-20 ɼɽɻ-1 ɼɽʊɸ sʨ,  
ʄʇʘ 

eʨ , 
 % 

ʊʩ, 

 ʦʉ 
tʚ, 
ʄʇʘ 

sʘ.ʚ., 
ʄʧʘ 

ɹʝʟ ʋɿ-ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ ɽʆ 

 

ï 

 

100 18 25 76,5 1,9 44 16,0 28,5 

100 20 24 80,0 2,0 72 18,0 30,0 

100 23 28 78,0 2,8 65 20,0 32,0 

ʋɿ-ʦʙʨʦʙʢʘ ʩʫʤʽʰʽ ɽʆ ʟʘ ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ɯ 15 4 5 50 25 100 18 25 117 1,4 54 23 40 

ɯɯ 17 7 8 70 30 100 18 25 118 1,3 53 24 38 

ɯɯɯ 20 10 10 50 27 100 18 25 115 1,5 55 25 41 

ɯV 15 8 7 60 30 100 18 25 116 1,3 54 22 38 

V 18 9 8 55 25 100 18 25 115 1,4 52 23 39 

VI  19 6 6 65 30 100 18 25 118 1,3 53 24 40 

VII  18 0,5 6,5 55 26 100 20 24 117 1,4 54 25 39 
VIII  16 0,5 7,5 65 28 100 20 24 116 1,4 53 25 40 

 

* ʇʨʠʤʽʪʢʘ: 1) ʪʚʝʨʜʽʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʧʨʦʚʦʜʠʣʦʩʷ  ʟʘ çʧʨʠʩʢʦʨʝʥʠʤè ʨʝʞʠʤʦʤ  ˉ2:  

22 Ñ 2ʉ̄/24 ʛʦʜ. + 100ʉ̄/10 ʛʦʜ.;     

2) ʤʘʩʘ ʥʘʚʘʞʢʠ ʩʫʤʽʰʽ ɽʆ ʤʘʨʦʢ ɽɼ-20 +ɼɽɻ-1, ʱʦ ʦʟʚʫʯʫʚʘʣʘʩʴ, ʩʢʣʘʜʘʣʘ            

0,4ï0,5 ʢʛ. 
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ʅʘ ʨʠʩ. 6.1 ʧʦʢʘʟʘʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʋɿ-ʦʙʨʦʙʢʠ ʢʦʤʧʦʟʠʮʽʾ 

ɽɼ-20 + ɼɽɻ-1+ɼɽʊɸ ʟʘ ʧʨʠʢʣʘʜʘʤʠ ɯïVIII  ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʦʜʝʨʞʘʥʦʾ ʟʘ çʧʨʠʩʢʦʨʝʥʠʤè ʨʝʞʠʤʦʤ ʪʚʝʨʜʽʥʥʷ 

ˉ2 (22 Ñ 2ʉ̄/24 ʛʦʜ. + 100ʉ̄/10 ʛʦʜ.). 

ʈʠʩ. 6.1. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ  ʟʘ ʧʨʠʢʣʘʜʘʤʠ ɯïVIII (ʦʟʥʘʯʝʥʠʤʠ 

ʫ ʪʘʙʣ. 6.1) ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʟʠʮʽʾ 

ɽɼ-20 + ɼɽɻ-1 +ɼɽʊɸ, ʦʜʝʨʞʘʥʦʾ ʟʘ çʧʨʠʩʢʦʨʝʥʠʤè ʨʝʞʠʤʦʤ ʪʚʝʨʜʽʥʥʷ ˉ2: 

1 ï ůʨ Ā 0,1, (ʄʇʘ); 2 ï Ůʨ , (%); 3 ï ʊʩ Ā 0,1, (ʦʉ); 

4 ï Űʚ Ā 0,1, (ʄʇʘ); 5 ï sʘ.ʚ. Ā 0,1, (ʄʇʘ) 

 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʽʡʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʨʝʤʦʥʪʥʦʾ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʚʽʜʨʠʚʽ  s ʘ.ʚ. ʽ  ʟʩʫʚʽ tʚ  (ʧʦʟʥʘʯʝʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʮʠʬʨʘʤʠ 4 ʽ 5 ʥʘ ʨʠʩ. 6.1) ʤʘʻ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ  ʽʟ 

ʤʘʢʩʠʤʫʤʦʤ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű =  25 ï 30 ʭʚ.  

  ʟʘʪʚʝʨʜʽʣʘ ʨʝʤʦʥʪʥʘ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 
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ɿ ʪʘʙʣ.6.1 ʪʘ ʨʠʩ.6.1 ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ʜʘʻ ʦʟʚʫʯʫʚʘʥʥʷ ʟʘ 

ʧʨʠʢʣʘʜʘʤʠ ɯ, ɯɯɯ, VII, ʪʦʙʪʦ ʦʟʚʫʯʫʚʘʥʥʷ ʥʘ ʯʘʩʪʦʪʽ f  ʚʽʜ 15 ʢɻʮ ʜʦ 20 ʢɻʮ, ʧʨʠ 

ʘʤʧʣʽʪʫʜʽ  ɸ ʚʽʜ 4 ʤʢʤ  ʜʦ 10 ʤʢʤ  ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ  ɯ  ʚʽʜ 5 ɺʪ/ʩʤ2 ʜʦ 10  ɺʪ/ʩʤ2 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ T  ʚʽʜ 50 ʦʉ ʜʦ 70 ʦʉ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ  ʚʽʜ ʦʧʠʩʘʥʠʭ 

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ ɽʆ ʫ ʩʢʣʘʜʽ ɽɼ-20+ɼɽɻ-1 ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʦʾ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʤʦʥʪʥʠʭ 

ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʫ ʩʢʣʘʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ɽʂʂ, ʘ ʩʘʤʝ ɽɼ-20 (100 ʚ.ʯ.) + ɼɽɻ-1 (18 ʚ.ʯ.) + ɼɽʊɸ (25 ʚ.ʯ.), ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ  

ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʟ ʩʠʥʪʝʟʦʚʘʥʠʤ D-ʦʧʪʠʤʘʣʴʥʠʤ ʧʣʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ 

ʢʦʞʥʦʾ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ [150].  

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʣʘ 

ʚʠʙʨʘʥʘ ʩʪʨʫʢʪʫʨʘ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʤʦʜʝʣʽ 1-ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʽ D-

ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ:  

 

55443322110
ʍaʍaʍaʍaʍaaʍY Ö+Ö+Ö+Ö+Ö+=)( , (6.1) 

      

ʜʝ Xi  ï ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʬʘʢʪʦʨʠ), ʱʦ ʦʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ:  

f ï ʯʘʩʪʦʪʫ ʋɿʂ, ʢɻʮ (X1);   

ɸ ï ʘʤʧʣʽʪʫʜʫ ʋɿʂ, ʤʢʤ (X2);  

ɯ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿʂ,  ɺʪ/ʩʤ2  (X3),  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʫ ʋɿ-ʦʙʨʦʙʢʠ, ʦʉ (X4);  

Ű ï ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ, ʭʚ (X5);  

Yi  ï ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ 

ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1, ʱʦ ʦʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ:  

sʨ ï ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʨʠʚʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʄʇʘ (Y1);  

Ůʨ  ï ʜʝʬʦʨʤʘʮʽʶ ʧʨʠ ʨʦʟʨʠʚʽ  ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, % (Y2);  

ʊʩ ï ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʦʉ (Y3);  

sʘ.ʟ. ï ʤʝʞʫ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ (ʥʘʧʨʫʞʝʥʥʷ ʨʫʡʥʘʮʽʾ) ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ 

ʧʨʠ ʟʩʫʚʽ, ʄʇʘ (Y4);  

sʘ.ʚ. ï ʤʝʞʫ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ (ʥʘʧʨʫʞʝʥʥʷ ʨʫʡʥʘʮʽʾ) ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ 

ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʚʽʜʨʠʚʽ, ʄʇʘ (Y5). 

ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʚʠʙʠʨʘʣʠ ʟʛʽʜʥʦ ʟ 

ʚʠʤʽʨʶʚʘʣʴʥʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʋɿ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ [154, 189].  

  ʋ ʪʘʙʣʠʮʽ 6.2 ʧʦʢʘʟʘʥʦ D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 

ʚ ʨʝʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. 
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ʊʘʙʣʠʮʷ 6.2. D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʪʘ ʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʚ ʨʝʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

 

ʅʦʤʝʨ 

ʚʘʨʽʘ-

ʥʪʫ 

ʇʘʨʘʤʝʪʨʠ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂʂ 

X1 X2 X3 X4 X5 Y1 Y2 Y3 Y4 Y5 

f,  

ʢɻʮ 

ɸ, 

ʤʢʤ 

ɯ, 

ɺʪ/ʩʤ2 
ʊ,  ʦʉ 

Ű,  

ʭʚ 
sʨ, 
ʄʇʘ 

eʨ ,  
% 

ʊʩ,  
ʦʉ 

sʘ.ʟ., 

ʄʇʘ 

sʘ.ʚ., 

ʄʇʘ 

1 15 4 5 50 25 117 1,4 54 23 40 

2 17 7 8 70 30 118 1,3 53 24 38 

3 20 10 10 50 27 115 1,5 55 25 41 

4 15 8 7 60 30 116 1,3 54 22 38 

5 18 9 8 55 25 115 1,4 52 23 39 

6 19 6 6 65 30 118 1,3 53 24 40 

7 18 0,5 6,5 55 26 117 1,4 54 25 39 

8 16 0,5 7,5 65 28 116 1,4 53 25 40 

 

 

 

 

ʄʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʜʣʷ 

ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1: 

 

543211
ʍ63383ʍ370ʍ371260ʍ5241ʍ57722410ʍY Ö+Ö-Ö+Ö-Ö+= ,,,,,,)( ;  (6.1.1) 

 

 

543212
ʍ04830ʍ010ʍ037960ʍ0320ʍ045022140ʍY Ö+Ö-Ö+Ö-Ö+= ,,,,,,)( ; (6.1.2) 

 

 

543213
ʍ18582ʍ410ʍ770580ʍ9380ʍ02410051ʍY Ö+Ö-Ö+Ö-Ö+= ,,,,,,)( ;  (6.1.3) 

 

 

543214
ʍ56810ʍ090ʍ811120ʍ7980ʍ728003350ʍY Ö+Ö-Ö+Ö-Ö+= ,,,,,,)( ; (6.1.4) 

 

 

543215
ʍ3571ʍ30ʍ129780ʍ6790ʍ3210099210ʍY Ö+Ö-Ö+Ö-Ö+= ,,,,,,)( . (6.1.5) 

 

 

ʋ ʪʘʙʣʠʮʽ  6.3 ʧʨʝʜʩʪʘʚʣʝʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʥʽ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʠʭ ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1.  
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ʊʘʙʣʠʮʷ 6.3. ɿʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʟʤʽʥʥʠʭ ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 

 
ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

sʨ, 
ʄʇʘ 

eʨ , % ʊʩ, ʦʉ 
t ʚ, 
ʄʇʘ 

sʘ.ʚ., 

ʄʇʘ 
sʨ, ʄʇʘ eʨ , % ʊʩ, ʦʉ tʚ, ʄʇʘ 

sʘ.ʚ., 

ʄʇʘ 

Y1 Y2 Y3 Y4 Y5 Y1 Y2 Y3 Y4 Y5 

117 1,4 54 23 40 107,01 1,25 49,48 21,62 36,71 

118 1,3 53 24 38 119,57 1,32 53,71 24,21 38,51 

115 1,5 55 25 41 119,87 1,57 57,20 25,67 42,60 

116 1,3 54 22 38 116,17 1,30 54,07 22,02 38,05 

115 1,4 52 23 39 106,41 1,27 48,11 21,81 36,17 

118 1,3 53 24 40 127,33 1,43 57,21 25,28 43,07 

117 1,4 54 25 39 116,99 1,40 53,97 25,11 41,02 

116 1,4 53 25 40 116,21 1,36 54,00 24,99 40,99 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ Fp 4,9635 10,254 10,0023 7,0252 9,0021 

ɸʜʝʢʚʘʪʥʽʩʪʴ (ʊʘʢ/ʅʽ) ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 

 

ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʬʫʥʢʮʽʡ (ʚʽʜʛʫʢʽʚ) ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʰʫʢʫ 

ʢʦʤʧʨʦʤʽʩʥʦʾ ʪʦʯʢʠ ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʩʪʘʥʦʚʠʣʠ: 

ɺʽʜʛʫʢ:  ʅʘʡʢʨʘʱʝ ʟʥʘʯʝʥʥʷ: ʅʘʡʛʽʨʰʝ ʟʥʘʯʝʥʥʷ: 

Y1 120 110 

Y2 1,6 1,2 

Y3 60 50 

Y4 26 20 

Y5 45 35 

ʊʦʯʢʘ ʦʧʪʠʤʫʤʫ ʜʣʷ  ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1, ʟʥʘʡʜʝʥʘ ʜʣʷ 

ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) = 0,99874 ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ 29415, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʪʘʢʠʭ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ:  ʍ1 = 19 (ʢɻʮ); ʍ2 = 7 (ʤʢʤ); ʍ3 = 8 (ɺʪ/ʩʤ
2);    

ʍ4 = 60 (ʦʉ); ʍ5 = 28 (ʭʚ).  

ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʬʫʥʢʮʽʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  (Y1ïY5) 

ʟʘʪʚʝʨʜʽʣʠʭ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʫ ʟʥʘʡʜʝʥʽʡ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ:   

Y1 = 118 (ʄʇʘ); Y2 = 1,35 (%); Y3 = 82 (ʦʉ); Y4 = 24,6 (ʄʇʘ); Y5 = 44 (ʄʇʘ). 

 

6.2. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʧʦʢʩʠʜʥʦʾ 
ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 
ʢʘʫʯʫʢʘʤʠ, ʦʜʝʨʞʘʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 
ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ  

 

ʇʨʠ  ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʇɽʊʇ, ʧʦʨʷʜ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʽʮʥʦʩʪʽ 

ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ,  ʚʘʞʣʠʚʠʤ  ̒ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʰʚʠʜʢʽʩʪʴ ʥʘʙʦʨʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʝʤʦʥʪʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ (ʪʦʙʪʦ ʯʘʩ ʜʦ ʧʦʯʘʪʢʫ 
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ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʘʙʦ  ʯʘʩ, ʟʘ ʷʢʠʡ 

ʜʦʩʷʛʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʤʽʮʥʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʩʢʣʝʶʻʪʴʩʷ),  ʦʩʦʙʣʠʚʦ ʚ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ [168]. ɼʣʷ ʮʴʦʛʦ ʜʦ ʩʢʣʘʜʫ ɽʂʂ ʚʚʦʜʷʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʽ ʢʘʫʯʫʢʠ. 

ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʘʥʘʣʽʟʫʶʪʴʩʷ ʘʩʧʝʢʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ  

(ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʘʶʯʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ) ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ. 

 

6.2.1. ʆʧʪʠʤʽʟʘʮʽʷ  ʩʢʣʘʜʫ ʚʠʭʽʜʥʦʾ ʨʝʤʦʥʪʥʦʾ ʝʧʦʢʩʠʜʥʦʾ 
ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 
ʢʘʫʯʫʢʘʤʠ 
 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʠʭ ɽʂʂ ʚʢʣʶʯʘʻ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʝ 

ʟʤʽʰʫʚʘʥʥʷ  ʜʚʦʭ ʢʦʤʧʦʥʝʥʪ (ɯ ʽ ɯɯ), ʧʝʨʰʠʡ ʟ ʷʢʠʭ (ɯ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʧʦʢʩʠʜʥʦ-

ʜʽʘʥʦʚʦʛʦ ʦʣʽʛʦʤʝʨʘ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ, ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʽ ʨʦʟʨʽʜʞʫʚʘʯʘ, ʘ ʜʨʫʛʠʡ (ɯɯ) 

ï ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʚʝʨʜʥʠʢʘ.  

ɿʘʜʘʯʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(ʽʥʪʝʨʚʘʣʫ) ʢʦʤʧʦʥʝʥʪ I ʽ II   ʟ'ʻʜʥʘʥʥʷ. ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʚʘʣʘʩʷ 

ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʷʢ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪ, ʪʘʢ  ʽ ʢʦʤʧʦʟʠʮʽʾ ʟʘʛʘʣʦʤ,  ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʘʭʫʥʦʢ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʤʽʨʠ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʤʽʮʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʆ 

ʚ ʢʦʤʧʦʟʠʮʽʾ, ʽ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [66].  

ʇʨʠʡʤʘʶʯʠ ʟʘ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʚʝʣʠʯʠʥʫ ʤʽʮʥʦʩʪʽ ʝʧʦʢʩʠʜʥʠʭ 

ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʧʨʦʚʦʜʠʣʠ 

ʦʧʪʠʤʽʟʘʮʽʶ ʩʢʣʘʜʫ ʢʦʤʧʦʥʝʥʪ  ɯ  ̔  ɯɯ ɽʂʂ [170ï172].  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʚʘʨʽʶʚʘʥʥʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʨʝʤʦʥʪʥʠʭ ɽʂʂ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂʂ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʟʥʘʡʜʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ  ʧʦʧʝʨʝʜʥʴʦʾ [66] ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  ʚʽʜ ʚʘʨʽʶʚʘʥʥʷ 

ʩʢʣʘʜʘʶʯʠʭ ʾʾ ʽʥʛʨʝʜʽʻʥʪʽʚ ʥʦʩʠʪʴ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘʷʚʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʙʫʣʠ ʘʧʨʦʢʩʠʤʦʚʘʥʽ ʥʝʧʦʚʥʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ 

ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʽ ʦʙʨʘʥʦ D-ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ: 
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ʜʝ    )(XY p

i
 ï ʚʽʜʛʫʢ; 

i ï ʧʦʪʦʯʥʠʡ ʽʥʜʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ʨʝʤʦʥʪʥʦʾ 

(ʚʝʨʭʥʽʡ ʽʥʜʝʢʩ çʨè) ɽʂʂ, ʘ ʩʘʤʝ:  

Y1 = )(XY p

1
 = 

ʨ

ʟʘ ..
s  (ʄʇʘ);  

Y2 = )(XY p

2
 = ʨ

ʚʘ ..
s (ʄʇʘ); 

 ʍ ï ʟʤʽʥʥʘ (ʬʘʢʪʦʨ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʤʽʩʪ ʧʦʪʦʯʥʦʛʦ ʽʥʛʨʘʜʽʻʥʪʘ ɽʂʂ  

(ʫ ʚ.ʯ.) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 100 ʚ.ʯ. ɽɼ-20. 

ɺʘʨʽʶʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ  ɯ  ʽ ɯɯ  ʜʣʷ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ: 

X1 ï ʉʂʅ-10ʢʪʨ (ʉʂʅ-30ʢʪʨɸ); X2 ï ʋʇ-616 (ʌɻɽ);  

X3 ï ɽʊʉ-32; X4 ï ʋʇ-583ɼ; X5  ï ɼɽʊɸ (ʊɽʊɸ);  
ʨ

15

ʨ

2

ʨ

1

ʨ

ʦ
aaaa ,...,,,  ï ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (6.2), ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʟʥʘʯʝʥʥʶ. 

ɹʫʣʠ ʘʧʨʽʦʨʽ ʚʠʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ  ɯ  ʽ 

ɯɯ  ʜʣʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ: 

ʂʆʄʇʆʅɽʅʊ   ɯ:   

ɽʧʦʢʩʠʜʥʠʡ ʦʣʽʛʦʤʝʨ ɽɼ-20 (ʥʝ ʚʘʨʽʶʚʘʣʠ)  100 ʤʘʩ.ʯ. 

ʇʣʘʩʪʠʬʽʢʘʪʦʨ - ʢʘʫʯʫʢ  ʉʂʅ-10 ʢʪʨ (ʘʙʦ ʉʂʅ-30 ʢʪʨ ɸ)  10ï30 ʤʘʩ.ʯ. 

ʈʦʟʨʽʜʞʫʚʘʯ - ʋʇ-616 (ʘʙʦ ʌɻɽ)  2ï10 ʤʘʩ.ʯ 

ʉʪʘʙʽʣʽʟʘʪʦʨ ï ʇʦʣʽʝʪʠʣʩʠʣʦʢʩʘʥ ɽʊʉ-32  0,1ï0,5 ʤʘʩ.ʯ. 

ʂʆʄʇʆʅɽʅʊ   ɯɯ:   

ʊʚʝʨʜʥʠʢ ʋʇ-583ɼ  20ï30ʤʘʩ.ʯ. 

ʊʚʝʨʜʥʠʢ ɼɽʊɸ (ʘʙʦ ʊɽʊɸ)  2ï10 ʤʘʩ.ʯ. 

ɼʝʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘʢʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʦʤʠʭ ʨʦʙʽʪ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʦʙʦʯʦʾ ʚ'ʷʟʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʘʢʪʠʚʥʠʭ ʨʦʟʨʽʜʞʫʚʘʯʽʚ ï ʪʘʢʠʭ, ʷʢ 

ʢʨʝʟʠʣʛʣʽʮʠʜʥʠʡ ʝʬʽʨ ʋʇ-616 (ʊʋ 2225-555-00203521-99) ʘʙʦ ʬʝʥʽʣʛʣʠʮʠʜʥʠʡ 

ʝʬʽʨ ʌɻɽ (ʄʈʊʋ 6-05-1192-69), ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ [66, 179]. 

ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [98] ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʽʥʛʨʘʜʽʻʥʪʽʚ ʩʢʣʘʜʦʚʦʾ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 

ʢʘʫʯʫʢʘʤʠ, ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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54534352

42325141

312154

321..

0053,079863,82327,822643,0

6238,04378,43552,008688,0

35398,429507,035465,36698,4

8271,5288416,84161,2795,47

ʍʍʍʍʍʍʍʍ

ʍʍʍʍʍʍʍʍ

ʍʍʍʍʍʍ

ʍʍʍʨ

ʚʘ

ÖÖ+ÖÖ+ÖÖ-ÖÖ+

+ÖÖ-ÖÖ-ÖÖ-ÖÖ+

+ÖÖ+ÖÖ+Ö+Ö+

+Ö+Ö+Ö--=s

 

 

 

(6.2.2) 

 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ Fʈ ʜʣʷ ʤʦʜʝʣʝʡ (6.2.1) ʽ (6.2.2) 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.4. 
 

ʊʘʙʣʠʮʷ 6.4. ʇʦʨʽʚʥʷʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʭ (ʤʦʜʝʣʴʥʠʭ) 

ʟʥʘʯʝʥʴ ʤʽʮʥʦʩʪʽ ʨ

ʟʘ ..
s ʪʘ ʨ

ʚʘ.
s  ʟʘʪʚʝʨʜʽʣʦʾ ʩʢʣʘʜʦʚʦʾ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ 

 
ʅʦʤʝʨ 
ʝʢʩʧʝʨʠ-
ʤʝʥʪʫ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʄʦʜʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

..ʟʘ
s ,  ʄʇʘ sʘ.ʚ, ʄʇʘ 

ʨ

ʟʘ ..
s ,  ʄʇʘ ʨ

ʚʘ.
s , ʄʇʘ 

I 25 31 24,81 30,67 

II  24 30 22,64 29,84 

III  24 33 25,40 32,17 

IV  26 33 26,71 33,77 

V 36 39 36,12 38,89 

VI  25 33 24,65 32,64 

VII  24 35 26,59 36,22 

VIII  22 32 21,10 31,03 

IX  29 36 29,04 36,03 

X 32 38 32,97 38,09 

XI  25 31 25,00 32,45 

XII  25 31 25,19 31,25 

XIII  28 35 28,92 36,08 

XIV  25 30 26,00 31,10 

XV 34 39 32,09 37,88 

XVI  25 31 25,26 31,16 

XVII  22 32 21,91 31,96 

XVIII  31 38 29,41 37,17 

XIX  34 40 32,93 39,63 

XX 25 32 23,89 30,67 

XXI  27 33 27,27 33,19 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ Fʈ 7,0021 11,3021 

ɸʜʝʢʚʘʪʥʽʩʪʴ (ʪʘʢ/ʥʽ) ʊʘʢ ʊʘʢ 

 

ɿʥʘʡʜʝʥʝ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ Fʊ ʜʣʷ ʨʽʚʥʷ  ʟʥʘʯʠʤʦʩʪʽ        

q = 0,1 ʽ ʯʠʩʝʣ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ f1 = 5, f2 = 15 ʜʦʨʽʚʥʶʻ 2,273. ʊʦʯʢʘ ʦʧʪʠʤʫʤʫ, 

ʦʪʨʠʤʘʥʘ ʜʣʷ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ d(D) = 0,99, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʪʘʢʠʭ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 100 (ʤʘʩ.ʯ.) ɽɼ-20:  

ʍ1 (ʉʂʅ-10ʢʪʨ/ʉʂʅ-30ʢʪʨɸ) = 22 (ʤʘʩ.ʯ.);  
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ʍ2  (ʋʇ-616/ʌɻɽ) = 8 (ʤʘʩ.ʯ.); ʍ3 (ɽʊʉ-32) = 0,12 (ʤʘʩ.ʯ.);  

ʍ4 (ʋʇ-583ɼ) = 24 (ʤʘʩ.ʯ.); ʍ5 (ɼɽʊɸ/ʊɽʊɸ) = 6 (ʤʘʩ.ʯ.).  

ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  (Y1, Y2)  ʟʘʪʚʝʨʜʽʣʠʭ 

ʨʝʤʦʥʪʥʠʭ ɽʂʂ ʫ ʟʥʘʡʜʝʥʽʡ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ ʩʪʘʥʦʚʠʪʴ Yʨ1  (
ʨ

ʟʘ ..
s ) = 36,5 (ʄʇʘ); 

Yʨ
2  (

..

ʨ

ʚʘ
s ) = 39,26 (ʄʇʘ), ʱʦ ʟʘʜʦʚʽʣʴʥʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ. 

ɿʥʘʡʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʤ ʰʣʷʭʦʤ ʦʧʪʠʤʫʤ ʟʥʘʯʝʥʴ 

ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʘ ʪʘʢʦʞ  ʦʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ 

ɽʂʂ, ʘ ʪʘʢʦʞ ʩʧʨʷʤʦʚʘʥʦ ʨʝʛʫʣʶʚʘʪʠ ʾʭ ʩʢʣʘʜ ʽ ʢʽʥʮʝʚʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʚʽʜʥʦʩʥʦ ʚʧʣʠʚʫ 

ʚʘʨʽʘʮʽʾ ʚʝʣʠʯʠʥ  ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ (ʽʥʛʨʘʜʽʻʥʪʽʚ) ɯ  ʽ ɯɯ ʥʘ ʤʽʮʥʽʩʪʴ ʢʽʥʮʝʚʦʾ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  ʟʘ 

ʜʝʷʢʠʤʠ ʧʨʠʢʣʘʜʘʤʠ (ˉˉ ɯ̍ ʍʍɯ) ʟʜʽʡʩʥʝʥʥʷ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠʚʝʜʝʥʽ 

ʥʘ ʨʠʩ. 6.2.  

 

 

ʈʠʩ. 6.2. ɿʤʽʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʘʜʦʚʦʾ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʟʘ ʜʝʷʢʠʤʠ 

ʧʨʠʢʣʘʜʘʤʠ (ˉˉ IïXXI) ʨʝʘʣʽʟʘʮʽʾ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ: 

1 ï sʘ.ʟ., ʄʇʘ; 2 ï sʘ.ʚ., ʄʇʘ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʘʫʯʫʢʫ ʚʽʜ 

10 ʤʘʩ.ʯ. ʜʦ 30  ʤʘʩ.ʯ. ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ. ʆʜʥʘʢ ʦʜʥʦʯʘʩʥʦ 

ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʾ (ʪʦʙʪʦ ʚʽʜʙʫʚʘʣʦʩʷ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʘ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ

1

1

1

1

1

1

1
1

11

2

2

2

2

2

2

2

2
2

2

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

I III V VIII XI XIII XV XVIII XIX XXI

ʥʦʤʝʨ ʧʨʠʢʣʘʜʫ ʨʝʘʣʠʟʘʮʽʾ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ  ɽʂʂ 
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ʧʦʛʽʨʰʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʤʧʦʟʠʮʽʾ), ʱʦ ʫʪʨʫʜʥʶʻ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 22 Ñ 2 ʉ̄ [66, 168 ï 169].  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʧʨʦʙʘ ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ  ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʨʦʟʙʘʚʣʶʚʘʯʘ (ʨʦʟʨʽʜʞʫʚʘʯʘ) ʋʇ-616 (ʙʽʣʴʰʝ ʟʘ 10 ʤʘʩ.ʯ.) ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʜʠʚ. ʪʘʙʣ. 6.5).  

 

ʊʘʙʣʠʮʷ 6.5. ɺʧʣʠʚ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ  ʩʢʣʘʜʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪ ɯ  ̔  ɯɯ ʥʘ ʤʽʮʥʽʩʪʴ ʢʽʥʮʝʚʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ* 

 

ʉʢʣʘʜʦʚʽ   

ʢʦʤʧʦʥʝʥʪʠ ɯ, ʤʘʩ.ʯ. 

ʉʢʣʘʜʦʚʽ  

 ʢʦʤʧʦʥʝʥʪʠ ɯɯ, ʤʘʩ.ʯ. 
sʘ.ʟ., 
 ʄʇʘ 

sʘ.ʚ.,  

ʄʇʘ 
ʉʂʅ-

10ʢʪʨ 

(ʉʂʅ-

30ʢʪʨɸ) 

ʉʪʘʙʽʣʽ-

ʟʘʪʦʨ  

ʋʇ-616 

( ʌɻɽ) 

ʈʦʟʨʽʜ-

ʞʫʚʘʯ 

ɽʊʉ-32 

ʋʇ-583ɼ ɼɽʊɸ 

(ʊɽʊɸ) 

5 3 0,05 10 2 25 24 

5 3 0,05 15 4 24 30 

5 3 0,05 24 6 25 31 

5 15 0,5 26 8 23 30 

5 20 0,5 26 8 22 27 

5 25 0,5 26 8 20 25 

35 3 0,05 28 10 25 31 

35 3 0,05 20 2 24 30 

35 3 0,05 22 3 26 31 

35 15 0,5 25 5 26 25 

35 20 0,5 30 5 25 23 

35 25 0,5 25 10 22 20 

 
* ʇʨʠʤʽʪʢʘ: 1). ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʂʂ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʟ ʤʦʤʝʥʪʫ 

ʟʤʽʰʫʚʘʥʥʷ    ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ (ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ 22 Ñ 2ʦʉ/24 ʛʦʜ.);  

2). ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ (ʚ ʤʘʩ.ʯ.) ʚʠʟʥʘʯʘʣʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ 100%-ʚʤʽʩʪʫ ʦʣʽʛʦʤʝʨʘ ɽɼ-20 ʚ ʢʦʤʧʦʟʠʮʽʾ. 

 

ɿ ʪʘʙʣ. 6.5 ʚʠʜʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʨʘʥʠʮʴ  ʮʠʭ ʤʝʞ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ.  

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ 

ʧʨʠʛʦʪʫʚʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʩʪʘʪʠʩʪʠʯʥʦʛʦ  ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʘ ʚʠʙʨʘʥʘ ʥʘʩʪʫʧʥʘ ʙʘʟʦʚʘ ʜʚʦʢʦʤʧʦʥʝʥʪʥʘ 

ʨʝʮʝʧʪʫʨʘ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  

ʤʘʩ.ʯ. (ʜʠʚ. ʪʘʙʣ. 6.6):  
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ʊʘʙʣʠʮʷ 6.6. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪ I ʽ II   ʜʣʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʟʥʘʡʜʝʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʧʪʠʤʽʟʘʮʽʾ ʾʾ ʩʢʣʘʜʫ 

 

ʂʆʄʇʆʅɽʅʊ  ɯ: ʤʘʩ.ʯ. 

ʆʣʽʛʦʤʝʨ  ɽɼ-20  ï 100,0 

ʇʣʘʩʪʠʬʽʢʘʪʦʨ ï ʢʘʫʯʫʢ  ʉʂʅ-10ʢʪʨ (ʉʂʅ-30ʢʪʨɸ) ï 22,0 

ʈʦʟʨʽʜʞʫʚʘʯ  ï ʋʇ-616 (ʌɻɽ)  ï 8,0 

ʉʪʘʙʽʣʽʟʘʪʦʨ ï ʧʦʣʽʝʪʠʣʩʠʣʦʢʩʘʥ ɽʊʉ-32 ï 0,12 

ɯʪʦʛʦ, ʂʆʄʇʆʅɽʅʊ ɯ, ʤʘʩ.ʯ. 130,12 

ʂʆʄʇʆʅɽʅʊ  II:  

ʊʚʝʨʜʥʠʢ  ʋʇ-583ɼ ï  24,0 

ʊʚʝʨʜʥʠʢ  ɼɽʊɸ (ʊɽʊɸ) ï 6,0 

ɯʪʦʛʦ ʂʆʄʇʆʅɽʅʊ ɯɯ, ʤʘʩ.ʯ. 30,0 

 

 

ʇʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪ I:II  ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ, ʚʢʘʟʘʥʠʭ ʚʠʱʝ, ʪʦʙʪʦ ʷʢ ʙʘʟʦʚʫ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʫ ʨʝʤʦʥʪʥʫ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʫ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 

ʢʘʫʯʫʢʘʤʠ, ʤʦʞʥʘ ʚʠʙʠʨʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʦʤʧʦʟʠʮʽʶ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʧʘʨʘʤʝʪʨʽʚ.   

ɺʘʛʦʚʝ ʽ ʦʙ'ʻʤʥʝ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪ I:II  ʚʠʙʨʘʥʦʾ ʙʘʟʦʚʦʾ 

ʨʝʮʝʧʪʫʨʠ ʢʣʝʶ ʩʪʘʥʦʚʠʣʦ ʧʨʠʙʣʠʟʥʦ 4,1:1,0. ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 

3,0:1,0 ʜʦ 4,0:1,0 ʽ ʚʽʜ 4,2:1,0 ʜʦ 5,0:1,0 ʧʨʠʟʚʦʜʠʪʴ  ʜʦ ʜʝʷʢʦʛʦ ʟʥʠʞʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʢʽʥʮʝʚʠʭ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ʚ ʤʝʞʘʭ 15ï20%), ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ [66].  
 

6.2.2. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʤʦʥʪʥʦʾ 
ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʦʜʝʨʞʘʥʦʾ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ 
ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ  

 

ʆʧʪʠʤʽʟʘʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ, ʧʦʨʷʜ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ,  ʧʨʦʚʦʜʠʣʠ ʫ 

ʟʚôʷʟʢʫ ʟ ʦʯʽʢʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ  ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʪʠʩʢʦʤ ʧʦʚʠʥʥʘ ʟʨʦʩʪʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʟʚʫʯʫʚʘʥʥʷ ʽ 

ʩʢʦʨʦʯʫʚʘʪʠʩʴ ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʭʽʜʥʦʾ ɽʂʂ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ 

ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ɽʂʂ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʜʝʷʢʠʤ ʧʦʣʽʧʰʝʥʥʷʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɼʣʷ  ʜʦʩʣʽʜʞʝʥʥʷ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʤʦʥʪʥʦʾ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʷʢ 

ʥʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʙʫʣʘ ʚʠʙʨʘʥʘ  ʙʘʟʦʚʘ ʜʚʦʢʦʤʧʦʥʝʥʪʥʘ 

ʨʝʮʝʧʪʫʨʘ ɽʂʂ, ʤʘʩ.ʯ., ʚʩʪʘʥʦʚʣʝʥʘ ʚʥʘʩʣʽʜʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʭʽʤʽʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ɽʂʂ [168, 190], ʩʢʣʘʜ ʷʢʦʾ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6.6.  
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6.2.2.1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʨʝʤʦʥʪʥʦʾ ʝʧʦʢʩʠʜʥʦʾ 
ʢʣʝʡʚʦʾ ʢʦʤʧʦʟʠʮʽʾ  ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʭ ʢʘʫʯʫʢʽʚ, 
ʦʜʝʨʞʘʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 
ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ   

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʥʘ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ʨʝʤʦʥʪʥʦʾ ɽɽʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽʟ-ʟʘ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʪʘ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʽʣʴʢʠ ʚ ʜʝʷʢʠʭ ʪʦʯʢʘʭ ʧʣʘʥʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ  ʨʷʜʫ ʤʦʜʝʣʝʡ, ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (SSE, SSR, 
yx

r
,

 ʽ R2) ʧʨʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ  ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʪʨʫʢʪʫʨʫ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ  ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ 

[152]:  

 

o5544332211ʨ

i

bʍbʍbʍbʍbʍb
eX

+Ö+Ö+Ö+Ö+Ö
=)(s ,    

(6.3) 

 

ʜʝ ʍ = Xi  ï ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʬʘʢʪʦʨʠ) ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʦʟʥʘʯʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ:  

fʋɿ  ï ʯʘʩʪʦʪʘ ʋɿʂ, ʢɻʮ (X1);   

ɸ ï ʘʤʧʣʽʪʫʜʘ ʋɿʂ, ʤʢʤ (X2);  

ɯ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʋɿʂ,  ɺʪ/ʩʤ2  (X3),  

ʊʋɿ ï ʪʝʤʧʝʨʘʪʫʨʘ ʋɿ-ʦʙʨʦʙʢʠ, ʦʉ (X4);  

Ű  ï ʯʘʩ ʋɿ-ʦʙʨʦʙʢʠ, ʭʚ (X5);  

ʘ i ï ʧʦʪʦʯʥʠʡ ʽʥʜʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʟʘʪʚʝʨʜʽʣʦʾ ʨʝʤʦʥʪʥʦʾ 

(ʚʝʨʭʥʽʡ ʽʥʜʝʢʩ çʨè) ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ:  

)(Xʨ

1
s  = 

ʨ

1
Y  = 

ʨ

ʟʘ ..
s  (ʄʇʘ);  

)(Xʨ

2
s = 

ʨ

2
Y  = ʨ

ʚʘ ..
s (ʄʇʘ);  

bʦ , b1,  b2,é, b6  ï ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (6.3), ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʟʥʘʯʝʥʥʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʜʘʥʽ ʧʘʩʠʚʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ  [190] 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6.7. 
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ʊʘʙʣʠʮʷ 6.7. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ [190] *  
 

ʇʘʨʘʤʝʪʨʠ  ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʄʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʘʪʚʝʨʜʽʣʠʭ ʨʝʤʦʥʪʥʠʭ 

ɽʂʂ 

f, ʢɻʮ ɸ, ʤʢʤ ɯ, ɺʪ/ʩʤ2 Tʫʟ, ʦʉ Ű, ʭʚ 
ʈʦ, 

ʄʇʘ 
ʨ

ʟʘ ..
s , ʄʇʘ 

ʨ

ʚʘ ..
s , ʄʇʘ 

X1 X2 X3 X4 X5 ˈ Y1 Y2 

ɹʝʟ ʋɿ-ʦʙʨʦʙʢʠ ɽʆ 

ˈ ˈ ˈ ˈ ˈ  30,0 40,0 

ʋɿ-ʦʙʨʦʙʢʘ ɽʆ ʟʘ  ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 

14 7 4 50 20 0,1 45,2 44,0 

18 7 4 50 20 0,1 46,1 44,3 

18 9 7 55 20 0,1 46,3 45,6 

14 10 7 55 22 0,1 46,7 45,3 

15 10 7 55 22 0,1 46,2 45,1 

16 14 7 60 22 0,1 47,4 45,9 

18 14 7 60 25 0,1 47,2 45,3 

15 10 7 60 25 0,1 47,8 45,2 

15 8 4 65 25 0,1 48,1 45,8 

16 9 4 50 20 0,1 46,2 44,2 

ʋɿ-ʦʙʨʦʙʢʘ ɽʆ ʟʘ  ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

14 7 4 55 20 0,4 49,5 51,2 

16 10 6 60 23 0,45 50,8 51,8 

16 12 6 60 23 0,45 51,7 52,0 

18 12 6 65 25 0,5 51,9 53,2 

18 14 7 65 25 0,5 53,0 54,0 

 

* ʇʨʠʤʽʪʢʘ:   

ʫʩʝʨʝʜʥʝʥʽ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʟʩʫʚʽ ʽ ʚʽʜʨʠʚʽ ʜʦ ʩʪʘʣʽ ʉʪ3 ʚʠʭʽʜʥʦʾ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʦʙʨʦʙʣʝʥʦʾ ʧʦ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ, ʚʠʟʥʘʯʘʣʠ 

ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʟ ʤʦʤʝʥʪʫ ʟʤʽʰʫʚʘʥʥʷ  ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ  (ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ 22 Ñ 2ʦʉ/24 ʛʦʜ).  

 

ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [98] ʘʜʝʢʚʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʷʢʠʡ ʦʮʽʥʶʚʘʚʩʷ  ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʤʽʮʥʦʩʪʽ ʮʠʭ ʟʘʪʚʝʨʜʽʣʠʭ ɽʂʂ, ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 
609823ʍ0017790ʍ003200920ʍ001137750ʍ0008350ʍ000990630ʨ

ʟʘ

54321e
.,,,,,

..
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(6.3.1) 
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ʋ ʪʘʙʣʠʮʽ 6.8 ʥʘʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ  ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ (ʤʦʜʝʣʴʥʽ)  ʜʘʥʽ  

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 

ʢʘʫʯʫʢʘʤʠ,  ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ. 

 

ʊʘʙʣʠʮʷ 6.8. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ  ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ (ʤʦʜʝʣʴʥʽ)  ʜʘʥʽ  

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 

ʢʘʫʯʫʢʘʤʠ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 

 

ʌʘʢʪʦʨʠ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 
ʨ

ʟʘ ..
s , ʄʇʘ 

ʨ

ʚʘ ..
s , ʄʇʘ 

X1 X2 X3 X4 X5 ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥʽ ʝʢʩʧʝʨʠʤ. ʤʦʜʝʣʴʥʽ 

14 7 4 50 20 45,2 45,51 44 44,13 

18 7 4 50 20 46,1 45,69 44,3 44,21 

18 9 7 55 20 46,3 46,51 45,6 45,65 

14 10 7 55 22 46,7 46,45 45,3 45,08 

15 10 7 55 22 46,2 46,50 45,1 45,10 

16 14 7 60 22 47,4 47,14 45,9 45,93 

18 14 7 60 25 47,2 47,48 45,3 45,28 

15 10 7 60 25 47,8 47,50 45,2 45,33 

15 8 4 65 25 48,1 48,18 45,8 45,74 

 

 

ɿ ʘʥʘʣʽʟʫ ʪʘʙʣ. 6.8 ʚʠʜʥʦ ʤʘʡʞʝ ʧʦʚʥʝ ʩʧʽʚʧʘʜʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʠʭ (ʤʦʜʝʣʴʥʠʭ)  ʟʥʘʯʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʪʚʝʨʜʽʣʠʭ  

ʨʝʤʦʥʪʥʠʭ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʽ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ.  

ʇʨʦ ʮʝ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʟʥʘʯʝʥʥʷ  ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (6.3.1)  ʽ  (6.3.2), ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 6.9. 

 

ʊʘʙʣʠʮʷ 6.9. ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (6.3.1)  

ʽ  (6.3.2), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ  

ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʤʦʥʪʥʠʭ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ 

 

ʚ̔ ʜʛʫʢ cʫʤʘ ʢʚʘʜʨʘʪʽʚ  

ʧʦʤʠʣʦʢ  

(SSE) 

ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ, 

ʱʦ ʧʦʷʩʥʶʻ 

ʨʝʛʨʝʩʽʶ (SSR) 

ʢʦʝʬʽʮʽʻʥʪ 

 ʢʦʨʝʣʷʮʽʾ  

(r  ʭ,ʫ) 

ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ  

(R2) 

Y1 0,0396235 0,001457 0,99914 0,995674 

Y2 0,027221 0,002015 0,99981 0,996612 

 

ʆʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [190], ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʤʦʥʪʥʠʭ 

ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʨʷʤʦʚʘʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʾʭ ʩʢʣʘʜ ʽ ʢʽʥʮʝʚʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  
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6.2.2.2. ɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ   
ʟʘ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʤʦʥʪʥʦʾ ʝʧʦʢʩʠʜʥʦʾ 
ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 
ʢʘʫʯʫʢʘʤʠ  

 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʧʝʮʽʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ [20, 52], ʦʧʠʩʘʥʫ ʫ ʧʽʜʨʦʟʜʽʣʽ 2.2.1. ʗʢ ʜʞʝʨʝʣʦ ʋɿ-

ʢʦʣʠʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʇʄʉ, ʱʦ ʧʨʘʮʶʚʘʚ ʥʘ ʯʘʩʪʦʪʘʭ (10ï24) ʢɻʮ  ̔         

(30ï44) ʢɻʮ. ʇʦʩʪʽʡʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʋɿ-ʢʦʣʠʚʘʥʴ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʩʭʝʤʦʶ 

ʟʚʦʨʦʪʥʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʟʚ'ʷʟʢʫ.  

ʉʫʤʽʰ ɽʆ ʟ ʢʘʫʯʫʢʦʤ  ʧʦʤʽʱʘʣʠ ʜʦ ʪʝʨʤʦʢʘʤʝʨʠ, ʱʦ ʛʝʨʤʝʪʠʯʥʦ 

ʟʘʢʨʠʚʘʻʪʴʩʷ.  ʅʘʜʣʠʰʢʦʚʠʡ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʚ ʤʝʞʘʭ (0,2ï0,8) ʄʇʘ 

ʩʪʚʦʨʶʚʘʚʩʷ ʚ ʢʘʤʝʨʽ ʥʘʜ  ʩʫʤʽʰʰʶ ɽʆ ʟ ʢʘʫʯʫʢʦʤ  ʩʪʠʩʣʠʤ ʛʘʟʦʤ (ʘʟʦʪʦʤ) ʚʽʜ 

ʙʘʣʦʥʽʚ ʘʙʦ ʢʦʤʧʨʝʩʦʨʘ (ʜʠʚ. ʨʠʩ. 2.5).    

ʅʘ ʨʠʩ. 6.3 ʧʦʢʘʟʘʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ ʯʘʩʪʦʪʠ f  ʋɿ-ʦʙʨʦʙʢʠ, ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ (1) ʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ (2) ʪʠʩʢʫ  ʥʘ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ sʘ.ʟ. (ʘ) ʪʘ sʘ.ʚ. (ʙ) ʚʠʭʽʜʥʦʾ 

ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʭ ʢʘʫʯʫʢʽʚ.  

ʎʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 6.3) ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ.  

ɺʽʜʦʤʦ, ʱʦ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʚ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʢʨʦʫʜʘʨʥʠʤ ʚʧʣʠʚʦʤ ʧʨʠ ʟʘʢʨʠʪʪʽ ʢʘʚʽʪʘʮʽʡʥʠʭ 

ʧʫʭʠʨʮʽʚ ʽ ʚʠʥʠʢʘʶʯʠʤʠ ʧʨʠ ʾʭ ʧʫʣʴʩʘʮʽʷʭ ʘʢʫʩʪʠʯʥʠʤʠ ʤʽʢʨʦʧʦʪʦʢʘʤʠ. 

ʂʘʚʽʪʘʮʽʡʥʽ ʧʫʭʠʨʮʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʥʘʡʜʨʽʙʥʽʰʠʭ ʛʘʟʦʚʠʭ ʧʫʭʠʨʮʷʭ ʚ 

ʨʽʜʠʥʽ. ɹʘʛʘʪʦʨʘʟʦʚʽ ʛʽʜʨʘʚʣʽʯʥʽ ʫʜʘʨʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʾʭ ʟʘʢʨʠʪʪʽ, 

ʚʠʢʣʠʢʘʶʪʴ ʣʦʢʘʣʴʥʝ ʨʫʡʥʫʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʚ ʤʦʣʝʢʫʣʘʭ ʨʽʜʠʥʠ [20, 52].  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʚ ʦʙ'ʻʤʽ ʨʽʜʠʥʠ, ʘ ʩʘʤʝ ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʥʝʥʥʷ, ʛʫʩʪʠʥʠ ʨʽʜʠʥʠ, ʯʘʩʪʦʪʠ 

ʋɿ-ʢʦʣʠʚʘʥʴ f, ʢʦʝʬʽʮʽʻʥʪʘ ʚ'ʷʟʢʦʩʪʽ, ʧʨʫʞʥʦʩʪʽ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ, ʘʤʧʣʽʪʫʨʠ 

ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʧʘʨʠ ʈʘ,   ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ.   

ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʦʶ ʋɿ-ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ, ʚ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʧʝʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʟʚʫʢʦʚʠʤ ʈʘ  ̔  ʩʪʘʪʠʯʥʠʤ ʪʠʩʢʦʤ ʈʦ.   

ʇʦʧʝʨʝʜʥʴʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ [191], ʱʦ ʧʽʜ ʜʽʻʶ 

ʥʘʜʤʽʨʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʩʫʚ ʚʧʨʦʜʦʚʞ ʩʪʘʜʽʾ ʟʘʢʨʠʪʪʷ 

ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʧʫʭʠʨʮʷ ʚ ʨʽʜʠʥʽ. ʇʨʠ  ʮʴʦʤʫ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 

ʟʘʢʨʠʪʪʷ ʽ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʫʜʘʨʥʦʾ ʭʚʠʣʽ.  

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʨʦʟʰʠʨʝʥʥʷ ʧʫʭʠʨʮʷ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ 

ʥʘʧʽʚʧʝʨʽʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʚʥʘʩʣʽʜʦʢ ʽʥʝʨʮʽʾ ʨʽʜʠʥʠ, ʘ 

ʥʘʨʦʩʪʘʶʯʠʡ ʟʚʫʢʦʚʠʡ ʪʠʩʢ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʮʝʩʫ ʡʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʩʪʠʩʥʝʥʥʷ ʟʘʧʽʟʥʶʻʪʴʩʷ ʽ ʟʘʢʨʠʪʪʷ ʧʫʭʠʨʮʷ 

ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʯʘʪʦʢ ʥʘʩʪʫʧʥʦʛʦ ʥʘʧʽʚʧʝʨʽʦʜʘ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʣʘʙʣʝʥʥʷ ʫʜʘʨʥʦʾ ʭʚʠʣʽ [20, 52].  
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ʈʠʩ. 6.3.  ɺʧʣʠʚ ʯʘʩʪʦʪʠ f  ʋɿ-ʦʙʨʦʙʢʠ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ (1) ʪʘ 

ʥʘʜʣʠʰʢʦʚʦʛʦ (2) ʪʠʩʢʽʚ  ʥʘ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ sʘ.ʟ.Ā0.1, (ʘ) ʪʘ sʘ.ʚ.Ā0.1, (ʄʇʘ) 
(ʙ) ʚʠʭʽʜʥʦʾ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʭ ʢʘʫʯʫʢʽʚ 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʈʦ,   ʢʦʣʠ 

ʈʦ= ʈʘ, ʧʫʭʠʨʝʮʴ, ʷʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʻ ʩʢʣʘʜʥʽ ʥʝʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ, ʽ 

ʢʘʚʽʪʘʮʽʡʥʠʡ ʚʧʣʠʚ ʻ ʥʝʟʥʘʯʥʠʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ ɽʆ ʟ ʢʘʫʯʫʢʦʤ  ʥʘʡʙʽʣʴʰʠʡ ʢʘʚʽʪʘʮʽʡʥʠʡ 

ʚʧʣʠʚ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʈʦ =  0,4ï0,5 ʈʘ.  

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʢʘʚʽʪʘʮʽʡʥʠʡ ʧʫʭʠʨʝʮʴ ʚ 

ʩʪʘʜʽʾ ʟʘʢʨʠʪʪʷ ʜʽʻ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ ʧʽʜʚʠʱʝʥʠʡ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʈ,  

ʧʦʚʝʨʭʥʝʚʝ ʥʘʪʷʛʥʝʥʥʷ ʽ ʟʚʫʢʦʚʠʡ ʪʠʩʢ ʈʦ, ʙʣʠʟʴʢʠʡ ʜʦ ʘʤʧʣʽʪʫʜʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʈʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʢʘʚʽʪʘʮʽʡʥʠʡ ʧʫʭʠʨʝʮʴ ʩʪʨʽʤʢʦ ʟʘʢʨʠʚʘʻʪʴʩʷ, ʘ ʨʽʚʝʥʴ ʋɿ-

ʢʘʚʽʪʘʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʨʦʩʪʘʻ.  

ʊʦʤʫ ʟʨʦʩʪʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʠʭ ɽʂʂ, 

ʦʜʝʨʞʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʫʤʽʰʽ ɽʆ ʟ ʢʘʫʯʫʢʦʤ ʉʂʅ-10, ʧʽʜʜʘʥʦʾ ʋɿ-ʦʙʨʦʙʮʽ ʧʨʠ 

ʧʽʜʚʠʱʝʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʪʠʩʢʫ (ʜʠʚ. ʨʠʩ. 6.3).  

ɹʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʠ ɯ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʢʽʥʮʝʚʦʾ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʘ ʪʽʣʴʢʠ ʽʩʪʦʪʥʦ ʫʪʨʫʜʥʶʻ ʧʨʦʮʝʩ 

ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ɯ  ʽ  ɯɯ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʥʘʯʥʦʶ ʚ'ʷʟʢʽʩʪʶ ʢʣʝʡʦʚʦʾ ʩʠʩʪʝʤʠ 

(çʢʘʫʯʫʢ + ɽʆè), ʱʦ ʦʜʝʨʞʫʻʪʴʩʷ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ (ʋɿ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʽʥʮʝʚʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ 

ʢʘʫʯʫʢʘʤʠ. ʆʜʥʘʢ ʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʾ ʤʽʮʥʦʩʪʽ ʨʝʤʦʥʪʥʦʾ ɽʂʂ,  ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʷʚʣʷʻʪʴʩʷ ʚʩʝ ʦʜʥʦ 

ʚʠʱʠʤ ʟʘ ʤʽʮʥʽʩʪʴ ʥʝʦʙʨʦʙʣʝʥʦʾ ʙʘʟʦʚʦʾ ʨʝʤʦʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ. 

ʂʨʽʤ ʮʴʦʛʦ, ʚ ʨʦʟʨʦʙʣʝʥʽʡ ʜʦʩʣʽʜʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟ ʤʝʪʦʶ 

ʢʨʘʱʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ ɽʂʂ, ʧʽʩʣʷ ʦʟʚʫʯʫʚʘʥʥʷ ʧʦ 

ʚʠʱʝʟʛʘʜʘʥʦʤʫ ʨʝʞʠʤʫ ʩʫʤʽʰʽ ʝʧʦʢʩʠʜʥʦ-ʜʽʘʥʦʚʦʛʦ ʦʣʽʛʦʤʝʨʘ ʟ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤ ʙʫʪʘʜʽʻʥʘʢʨʠʣʦʥʽʪʨʠʣʴʥʠʤ  ʢʘʫʯʫʢʦʤ ʉʂʅ-10, ʩʫʤʽʰ 

ʢʦʤʧʦʥʝʥʪ  ɯ ʽ ɯɯ ʧʽʜʜʘʚʘʣʠ  ʦʙ'ʻʤʥʦʤʫ ʚʧʣʠʚʫ  ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ.  

ʇʘʨʘʤʝʪʨʠ ʋɿ-ʦʙʨʦʙʢʠ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʠ: ʯʘʩʪʦʪʘ 14ï18 ʢɻʮ, 

ʘʤʧʣʽʪʫʜʘ 7ï14 ʤʢʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ   4ï7  ɺʪ/ʩʤ2,  ʪʝʤʧʝʨʘʪʫʨʘ 20ï25 ʦʉ, ʯʘʩ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ 20ï30 ʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʽʣʴʥʫ ʋɿ-ʦʙʨʦʙʢʫ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ 

ʢʦʤʧʦʟʠʮʽʾ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʠʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʋɿ-ʦʙʨʦʙʢʠ, ʪʦʙʪʦ ʙʝʟ  

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʩʠʩʪʝʤʠ.   

ʊʘʢʘ ʩʧʽʣʴʥʘ ʦʙʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʥʫʪʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʛʦ  

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ ɽʂʂ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ ʩʫʤʽʰʽ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ ʧʦʥʘʜ 30 ʩ  

ʩʧʨʠʷʻ ʧʦʩʪʫʧʦʚʦʤʫ  ʟʨʦʩʪʘʥʥʶ ʚ'ʷʟʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ, ʧʦʯʠʥʘʶʯʠ ʟ  

ʤʦʤʝʥʪʫ ʯʘʩʫ 30 ʩ, ʩʪʘʻ  ʧʨʦʧʦʨʮʽʡʥʦʶ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ.  
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ʊʘʢ,  ʧʨʠ ʯʘʩʽ ʦʟʚʫʯʫʚʘʥʥʷ 60 ʩ ʚ'ʷʟʢʽʩʪʴ ʩʫʤʽʰʽ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʟʨʦʩʪʘʻ ʫ ʜʚʘïʪʨʠ ʨʘʟʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʯʘʪʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ. ʄʘʙʫʪʴ, ʮʝʡ ʬʘʢʪ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʮʽʻʾ ɽʂʂ. ʇʨʦʪʝ ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ 

ʢʦʤʧʦʟʠʮʽʾ ʽʩʪʦʪʥʦ  ʫʪʨʫʜʥʶʻ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 22 Ñ 2 ʉ̄.  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʦʟʚʫʯʫʚʘʥʥʷ ʩʫʤʽʰʽ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʦʟʠʮʽʾ ʤʝʥʰʝ ʟʘ 20 ʩ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪ.  ʊʦʤʫ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ (ʋɿ-ʟʤʽʰʫʚʘʥʥʷ) ʚʽʜ 20 ʩ ʜʦ 30 ʩ ʩʫʤʽʰʽ ʢʦʤʧʦʥʝʥʪ ɯ 

ʽ ɯɯ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ.  

ɸ ʜʦʜʘʪʢʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ʄʦʞʣʠʚʝ ʪʘʢʦʞ ʩʧʽʣʴʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ɯ ʽ ɯɯ ɽʂʂ, 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʆʜʥʘʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʜʦ ʪʦʛʦ ʞ ʚ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʽ ʚ ʨʽʟʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʧʦʪʨʽʙʥʠʡ ʯʘʩ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʧʨʠ ʋɿ-ʟʤʽʰʫʚʘʥʥʽ.  

ʊʦʙʪʦ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʋɿ-ʟʤʽʰʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʽʥʮʝʚʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  ʻ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ.   
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ʊɽʄɸ 7. ʊɽʍʅʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ ɼʆʉʗɻʅɽʅʅʗ ɽʅɽʈɻʆʆʑɸɼʅʆʉʊɯ 

ʇʈʀ ʆɼɽʈɾɸʅʅɯ ɺʀʈʆɹɯɺ ɿ ʂʆʄʇʆɿʀʎɯʁ ɽʇʆʂʉʀɼʅʀʍ 
ʇʆʃɯʄɽʈɯɺ  ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʋʃʔʊʈɸɿɺʋʂʋ 

 

 

ʇʨʠ ʦʜʝʨʞʘʥʥʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʇʂʄ) ʽʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠʜʽʣʷʶʪʴ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʫʩʽʭ 

ʩʪʘʜʽʷʭ ʦʜʝʨʞʘʥʥʷ ʇʂʄ.  

ʊʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʪʘʢʠʭ ʇʂʄ ʚʘʞʣʠʚʦ ʚʠʙʠʨʘʪʠ 

ʝʬʝʢʪʠʚʥʽ (ʦʧʪʠʤʘʣʴʥʽ) ʧʘʨʘʤʝʪʨʠ (ʨʝʞʠʤʠ) ʾʭ ʦʜʝʨʞʘʥʥʷ (ʽ, ʟʦʢʨʝʤʘ, 

ʪʚʝʨʜʽʥʥʷ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠʭ ʤʝʪʦʜʽʚ ʷʢ ʭʽʤʽʯʥʦʾ, ʪʘʢ ʽ ʬʽʟʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʨʝʘʣʽʟʫʶʯʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʥʘʡʤʝʥʰʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʫ ʪʦʡ ʞʝ ʯʘʩ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʠʭ ʟʘʪʚʝʨʜʽʣʠʭ  ʇʂʄ [12, 23].  

ɼʦ ʧʦʜʽʙʥʠʭ ʤʝʪʦʜʽʚ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʥʦʩʷʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʪʚʝʨʜʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʫʣʴʪʨʘʟʚʫʢʫ (ʋɿ) [18], ʦʙʨʦʙʢʫ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʡ ʽʥ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʋɿ-ʜʽʘʧʘʟʦʥʫ, ʘʙʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (ʋɿʂ), ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʜʢʽ ʯʠ ʪʚʝʨʜʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʭʽʤʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʷʜʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ 

ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʦʤʧʦʟʠʮʽʡ ɽʇ ʰʣʷʭʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ ʮʠʭ ʢʦʤʧʦʟʠʮʽʡ ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ 

ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ, ʟʦʢʨʝʤʘ, ʜʣʷ ɽʂ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ɽʂʂ,  ʧʨʠ ʦʜʝʨʞʘʥʥʽ ɽʇ ʟ 

ʝʬʝʢʪʦʤ ʧʘʤòʷʪʽ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘ ʙʘʟʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ.  

 

7.1. ɼʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʋɿ-ʦʙʨʦʙʮ ̔ ʟʘ 
ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʨʦʟʠʮʽʡ, ʱʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʩʦʯʫʚʘʥʥʽ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ  

 

ɼʦʩʣʽʜʞʫʚʘʣʠ  ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ   ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɽʆ ʤʘʨʢʠ ɽɼ-20 ʪʘ ɽʂ, ʘ ʪʘʢʦʞ ʥʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʠ ʩʢʣʘʜʠ ɽʂ: ʦʜʠʥ ʩʢʣʘʜ çʭʦʣʦʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷè ï ɽɼ-20 

+ʇɽʇɸ/ɼɽʊɸ; ʜʚʘ ʩʢʣʘʜʠ çʛʘʨʷʯʦʛʦ ʪʚʝʨʜʽʥʥʷè ï   ɽɼ-20+ɼɽɻ-1+ʊɽɸʊ-1 ʽ 

ʋʇ-631+ʉʂʅ-30+ʽʟʦ-ʄʊɻʌɸ. 

ʅʘ ʨʠʩ. 7.1 ʧʦʢʘʟʘʥʽ ʮʠʢʣʦʛʨʘʤʠ ʪʚʝʨʜʽʥʥʷ ɽɿ çʭʦʣʦʜʥʦʛʦè ʽ çʛʘʨʷʯʦʛʦè 

ʪʚʝʨʜʽʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʨʤʦʚʘʥʠʭ ʧʣʘʩʪʠʢʽʚ, 

ʦʜʝʨʞʘʥʠʭ  ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ ʽ ʟ ʋɿ-ʦʙʨʦʙʢʦʶ.  
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ʈʠʩ. 7.1. ʎʠʢʣʦʛʨʘʤʠ ʪʚʝʨʜʽʥʥʷ ʽ ʟʘʛʘʣʴʥʠʡ ʯʘʩ t ʦʜʝʨʞʘʥʥʷ ɽʂ 

çʭʦʣʦʜʥʦʛʦè (ʘ)  ʽ çʛʘʨʷʯʦʛʦè (ʙ, ʚ) ʪʚʝʨʜʽʥʥʷ,  ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  

ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥ ̔ʘʨʤʦʚʘʥʠʭ ʧʣʘʩʪʠʢʽʚ: 

ʘ  ï  ɽʂ çʭʦʣʦʜʥʦʛʦè ʪʚʝʨʜʽʥʥʷ  ʫ ʩʢʣʘʜʽ ɽɼ-20 + ʇɽʇɸ/ɼɽʊɸ;   

ʙ  ï  ɽʂ  çʛʘʨʷʯʦʛʦè ʪʚʝʨʜʽʥʥʷ  ʫ ʩʢʣʘʜʽ  ɽɼ-20+ɼɽɻ-1+ʊɽɸʊ-1;  

ʚ  ï  ɽʂ  çʛʘʨʷʯʦʛʦè ʪʚʝʨʜʽʥʥʷ  ʫ ʩʢʣʘʜʽ  ʋʇ-631+ʉʂʅ-30+ʽʟʦ-ʄʊɻʌɸ; 

1 ï ʙʘʟʦʚʠʡ ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂ;  

2 ï ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ 

 
 

 

 

 

ɸʥʘʣʽʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʮʠʢʣʦʛʨʘʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʯʘʩʫ ʦʜʝʨʞʘʥʥʷ ʮʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʚ 2,35 

ʨʘʟʠ (ʜʣʷ ɽʂ çʭʦʣʦʜʥʦʛʦ ʪʚʝʨʜʽʥʥʷè) ʽ ʫ 7,5 ʨʘʟʽʚ (ʜʣʷ ɽʂ çʛʘʨʷʯʦʛʦ 

ʪʚʝʨʜʽʥʥʷè). ʊʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʾ ʋɿ-ʜʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ɽʂ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʫʚʘʥʠʭ ʟʘʪʚʝʨʜʽʣʠʭ ɽʇ.  

ʎʝ ʜʘʻ ʙʘʟʫ ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʘʜ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ ʟ ʢʦʤʧʦʟʠʮʽʡ ɽʇ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʻʶ. 
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7.2. ɼʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʋɿ-ʦʙʨʦʙʮ ̔ ʟʘ 
ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʝʧʦʢʩʠʧʦʣʽʤʝʨʽʚ ʟ ʝʬʝʢʪʦʤ 
ʧʘʤ̫ʪʽ ʬʦʨʤʠ  

 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɽʆ ʤʘʨʦʢ 

ɽɼ-20 ʽ ʋʇ-640, ʝʣʘʩʪʠʯʥʫ ʢʦʤʧʦʥʝʥʪʫ ʫ ʚʠʛʣʷʜʽ ɽʆ ʤʘʨʢʠ ʋʇ-599, ʩʫʤʽʰ 

ʪʚʝʨʜʥʠʢʘ ʽʟʦ-ʄʊɻʌɸ  ʽʟ ʧʨʠʩʢʦʨʶʚʘʯʝʤ ʪʚʝʨʜʽʥʥʷ   ʋʇ-606/2. 

ʆʩʦʙʣʠʚʽʩʪʶ  ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʞʠʤʽʚ ʋɿ-ʦʙʨʦʙʢʠ ɽʂ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʻ ʪʝ, ʱʦ ʩʤʦʣʷʥʫ ʯʘʩʪʠʥʫ  ɽʂ ʜʦ ʾʾ ʪʚʝʨʜʽʥʥʷ ʧʽʜʜʘʶʪʴ 

ʦʜʥʦʯʘʩʥʦʤʫ ʦʙ'ʻʤʥʦʤʫ ʚʧʣʠʚʫ  ʨʽʟʥʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ   (60 ï 80) 
ʦʉ ʽ ʧʦʩʪʽʡʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʪʠʩʢʫ (0,4 ï 0,5) ʄʇʘ ʧʨʦʪʷʛʦʤ  (15 ï 20) ʭʚ.  

ɿʥʘʡʰʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʙʘʟʽ ʥʝʥʘʧʦʚʥʝʥʠʭ ɽʂ,  ʜʘʻ ʦʜʥʦʯʘʩʥʝ ʦʟʚʫʯʫʚʘʥʥʷ ʚ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʡ ʩʝʨʝʜʥʴʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. 

ʇʝʨʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʥʘ ʯʘʩʪʦʪʽ  fʫʟ ʚʽʜ 15 ʢɻʮ ʜʦ 18 ʢɻʮ ʧʨʠ ʘʤʧʣʽʪʫʜʽ 

ʦʟʚʫʯʫʚʘʥʥʷ ɸ ʚʽʜ 3  ʤʢʤ ʜʦ 6 ʤʢʤ  ʽ  ʽʥʪʝʥʩʠʚʥʦʩʪʽ  I  = (4 ï 8)  ɺʪ/ʩʤ2, ʜʨʫʛʝ ï 

ʧʨʠ ʯʘʩʪʦʪʽ (1,0 ï1,5) ʄɻʮ, ʘʤʧʣʽʪʫʜʽ ʚʽʜ 0,1 ʤʢʤ ʜʦ   0,2 ʤʢʤ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ I 

ʚʽʜ 20 ɺʪ/ʩʤ2  ʜʦ 30 ɺʪ/ʩʤ2. ʇʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ɽʇ.  

ʂʨʽʤ ʪʦʛʦ, ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʧʣʠʚʫ ʨʝʞʠʤʫ ʪʚʝʨʜʽʥʥʷ ʥʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʣʷ ʋɿ-ʦʙʨʦʙʢʠ ʩʤʦʣʷʥʦʾ ʯʘʩʪʠʥʠ ʥʝʥʘʧʦʚʥʝʥʦʾ ɽʂ 

ʧʦʢʘʟʘʣʠ,     ʱʦ   ʜʣʷ     ʪʘʢʠʭ   ɽʂ,   ʥʘ   ʚʽʜʤʽʥʫ   ʪʨʘʜʠʮʽʡʥʦʛʦ  ʨʝʞʠʤʫ   

ʪʚʝʨʜʽʥʥʷ (70 ̄ ʉ/8 ʛʦʜ. + 100 ʉ̄/4 ʛʦʜ. + 120 ʉ̄/2 ʛʦʜ), ʱʦ ʪʨʠʚʘʻ 14 ʛʦʜ, ʮʽʣʢʦʤ 

ʧʨʠʡʥʷʪʥʠʤ ʻ ʧʨʠʩʢʦʨʝʥʠʡ ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ ʚʧʨʦʜʦʚʞ 6,5 ʛʦʜ (ʨʠʩ. 7.2).  
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ɽʇ (ʊʋʄ): ɽɼ-20+ ʋʇ-640+ ʋʇ-599+ʽʟʦ-ʄʊɻʌɸ+ʋʇ-606/2 
 

1. ɹʘʟʦʚʠʡ: 70̄ʉ/8 ʛʦʜ+100ʉ̄/4 ʛʦʜ+120ʉ̄/2ʛʦʜ = 14 ʛʦʜ.  
2. ʋɿ:   0,5ʛʦʜ (ʋɿ)+70̄ʉ/3ʛʦʜ.+100ʉ̄/2ʛʦʜ.+120ʉ̄/1ʛʦʜ = 6,5 ʛʦʜ.  
3. ʋɿ+ʪʠʩʢ: 0,5ʛʦʜ(ʋɿ)+70̄ʉ/2,5ʛʦʜ+100ʉ̄/2 ʛʦʜ+120ʉ̄/1ʛʦʜ = 6 ʛʦʜ.  
 

    2          

    3          

1- - - 

 
 

 

 

ʈʠʩ. 7.2.  ʎʠʢʣʦʛʨʘʤʘ ʪʚʝʨʜʽʥʥʷ ʽ ʟʘʛʘʣʴʥʠʡ ʯʘʩ t ʦʜʝʨʞʘʥʥʷ ɽʂ ʫ ʩʢʣʘʜʽ 

ɽɼ-20+ʋʇ-640+ʋʇ-599+ʽʟʦ-ʄʊɻʌɸ+ʋʇ-606/2 ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ɽʇ ʟ ʝʬʝʢʪʦʤ 

ʧʘʤôʷʪʽ ʬʦʨʤʠ ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʨʝʞʠʤʘʤʠ: 

1 ï ʙʘʟʦʚʠʡ ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʇ;  

2 ï  ʋɿ-ʦʙʨʦʙʢʘ ɽʂ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ; 

3 ï  ʋɿ-ʦʙʨʦʙʢʘ ɽʂ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 
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ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʩʧʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʋɿ-ʦʙʨʦʙʢʠ ʟʘ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ  ʟʤʝʥʰʠʪʠ ʽ ʮʝʡ ʯʘʩ ʥʘ 0,5 ʛʦʜ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ (ʨʠʩ. 2), ʘ 

ʩʘʤʝ:  

0,5 ʛʦʜ (ʋɿ-ʦʙʨʦʙʢʘ) + 70 ʉ̄/2,5 ʛʦʜ +100 ʉ̄/2 ʛʦʜ +120 ʉ̄/1 ʛʦʜ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ɽʇ ʟ ʝʬʝʢʪʦʤ ʧʘʤôʷʪʽ ʬʦʨʤʠ ʻ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʬʽʟʠʯʥʫ 

ʤʦʜʠʬʽʢʘʮʽʶ ɽʂ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʤʽʮʥʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʟʙʝʨʝʞʝʥʥʷ  ʝʣʘʩʪʠʯʥʦʩʪʽ (ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʨʦʟʨʠʚʽ) ɽʇ, ʱʦ ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ,  

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɽʇ, ʦʜʝʨʞʘʥʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ [8, 18].  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʫʬʪʦ-ʢʣʝʡʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʤʦʥʪʫ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʥʝʨʛʦʦʱʘʜʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʫʩʫʚʘʶʪʴʩʷ  ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʽ ʩʝʟʦʥʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʝʧʦʢʩʠʜʥʠʭ ʤʫʬʪ, ʱʦ 

ʪʝʨʤʦʫʩʘʜʞʫʶʪʴʩʷ, ʜʣʷ ʾʭʥʴʦʛʦ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

 

7.3. ɼʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʋɿ-ʦʙʨʦʙʮ ̔ ʟʘ 
ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʝʧʦʢʩʠʜʥʦʾ ʢʣʝʡʦʚʦʾ 
ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 

 

ʗʢ ʚʠʭʽʜʥʫ ʨʝʤʦʥʪʥʫ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʧʣʘʩʪʠʬʽʢʘʪʦʨʦʤ  ɼɽɻ-1, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɽʆ ʤʘʨʢʠ     ɽɼ-20 ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 400 ï 450,  ʷʢ 

ʧʣʘʩʪʠʬʽʢʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʽʬʘʪʠʯʥʠʡ ɽʆ ʤʘʨʢʠ   ɼɽɻ-1,  ʷʢ ʘʤʽʥʥʠʡ 

ʪʚʝʨʜʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʜʽʝʪʠʣʝʥʪʨʠʘʤʽʥ ï ɼɽʊɸ ʧʨʠ ʪʘʢʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʤʘʩ. ʯ.:  

    ɽɼ-20 ï 100,0; ɼɽɻ-1 ï 18,0 ï 23,0; ʪʚʝʨʜʥʠʢ  ɼɽʊɸ ï 24,0 ï 28,0 [281 ï 282]. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʪʨʠʤʘʥʥʽ 

ʨʝʤʦʥʪʥʦʾ ɽʂʂ ʥʘ ʙʘʟʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʩʫʤʽʰ ɽʆ ʤʘʨʦʢ ɽɼ-20 ʽ ɼɽɻ-1 

ʧʝʨʝʜ ʟʤʽʰʫʚʘʥʥʷʤ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ɽʂʂ ʧʽʜʜʘʚʘʣʠ ʦʙ'ʻʤʥʦʤʫ ʚʧʣʠʚʫ  

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʋɿʂ ʧʨʠ ʯʘʩʪʦʪʽ (15 ï 20) ʢɻʮ, ʘʤʧʣʽʪʫʜʽ (4 ï 10) ʤʢʤ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ  (5 ï 10) ɺʪ/ʩʤ2, ʪʝʤʧʝʨʘʪʫʨʽ (50 ï 70) ʦʉ  ʧʨʦʪʷʛʦʤ   (25 ï 30) ʭʚ. 

ɽʬʝʢʪʠʚʥʘ ʤʘʩʘ ʥʘʚʘʞʢʠ ʩʫʤʽʰʽ ɽʆ ʤʘʨʦʢ ɽɼ-20 ʽ ɼɽɻ-1, ʱʦ ʦʙʨʦʙʣʷʣʘʩʴ ʋɿ, 

ʩʢʣʘʜʘʣʘ (0,4 ï 0,5) ʢʛ  [281ï 282]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʽʡʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʨʝʤʦʥʪʥʦʾ ʟʘʪʚʝʨʜʽʣʦʾ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʚʽʜʨʠʚʽ  s ʘ.ʚ. ʽ  ʟʩʫʚʽ tʚ ʤʘʻ 
ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ  ʽʟ ʤʘʢʩʠʤʫʤʦʤ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ʯʘʩʫ ʦʟʚʫʯʫʚʘʥʥʷ Ű 

= (25 ï 30) ʭʚ. ʅʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ʜʘʻ ʦʟʚʫʯʫʚʘʥʥʷ  ʥʘ ʯʘʩʪʦʪʽ f  ʚʽʜ 15 ʢɻʮ ʜʦ 

20 ʢɻʮ, ʧʨʠ ʘʤʧʣʽʪʫʜʽ  ɸ ʚʽʜ 4 ʤʢʤ  ʜʦ 10 ʤʢʤ  ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ  ɯ  ʚʽʜ 5 ɺʪ/ʩʤ2 ʜʦ 

10  ɺʪ/ʩʤ2 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ T  ʚ̔ ʜ 50 ʦʉ ʜʦ 70 ʦʉ.  

ʅʘ ʨʠʩ. 7.3 ʧʦʢʘʟʘʥʽ ʮʠʢʣʦʛʨʘʤʠ ʪʚʝʨʜʽʥʥʷ ɽʂʂ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ 

ɼɽɻ-1, ʦʜʝʨʞʘʥʦʾ  ʙʝʟ ʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘʪʚʝʨʜʽʣʘ ɽʂʂ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟʘ ñʧʨʠʩʢʦʨʝʥʠʤò ʨʝʞʠʤʦʤ ʪʚʝʨʜʽʥʥʷ ˉ2 (22 ʉ̄ 

Ñ 2 ʉ̄/24 ʛʦʜ + 100 ʉ̄/10 ʛʦʜ).  
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1.ɹʘʟʦʚʠʡ: 20
ʦ
ʉ/24ʛʦʜ Ā 7ʜ̔ʙ  = 1 68 ʛʦʜ. 

2.ʋɿ: 0,5 ʛʦʜ(ʋɿ)+20
ʦ
ʉ/24ʛʦʜ+100

ʦ
ʉ/10ʛʦʜ = 34,5 ʛʦʜ. 

1 - - -  

2            

 
 

 

ʈʠʩ. 7.3. ʎʠʢʣʦʛʨʘʤʠ ʪʚʝʨʜʽʥʥʷ ɽʂʂ ʫ ʩʢʣʘʜʽ  ɽɼ-20+ɼɽɻ-1+ɼɽʊɸ ʟʘ 

ʜʦʩʣʽʜʞʝʥʠʤʠ ʨʝʞʠʤʘʤʠ: 

1 ï ʙʘʟʦʚʠʡ ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂʂ;  

2 ï  ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂʂ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ 

 

 

 

ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʦʜʝʨʞʘʥʥʷ ɽʂʂ  ʙʝʟ ʋɿ-ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʻ t = 168 

ʛʦʜ, ʘ ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ t = 34,5 ʛʦʜ, ʪʦʙʪʦ ʟʘ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʞʠʤʽʚ 

ʋɿ-ʦʙʨʦʙʢʠ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʦʜʝʨʞʘʥʥʷ ɽʂʂ  ʩʢʦʨʦʯʫʻʪʴʩʷ ʫ 168 : 34,5 = 4,8 ʨʘʟʠ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʛʠ  ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʚʠʛʦʪʦʚʣʝʥʥʷ ɽʂʂ 

ʥʘ ʙʘʟʽ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ɼɽɻ-1 ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ.  

 

 

7.4. ɼʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʧʨʠ ʋɿ-ʦʙʨʦʙʮ ̔ ʟʘ ʚʘʨʽʘʮʽʾ 
ʪʠʩʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʝʧʦʢʩʠʜʥʦʾ ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ, 
ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ 

 

ʇʨʠ  ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʧʦʨʷʜ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʽʮʥʦʩʪʽ ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ,  ʚʘʞʣʠʚʠʤ  ̒

ʧʦʢʘʟʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʥʘʙʦʨʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʝʤʦʥʪʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

(ʪʦʙʪʦ ʯʘʩ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʘʙʦ  

ʯʘʩ, ʟʘ ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʤʽʮʥʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʩʢʣʝʶʻʪʴʩʷ),  

ʦʩʦʙʣʠʚʦ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ [281]. ɼʣʷ ʮʴʦʛʦ ʜʦ ʩʢʣʘʜʫ ɽʂʂ ʚʚʦʜʷʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʽ ʢʘʫʯʫʢʠ. 

ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʦʧʪʠʤʽʟʘʮʽʶ ʩʢʣʘʜʫ  ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʋɿ-ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʽʚ [281]:  
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ʂʆʄʇʆʅɽʅʊ  ɯ: ʤʘʩ.ʯ. 

ɽʆ ʤʘʨʢʠ   ɽɼ-20  ï 100,0 

ʇʣʘʩʪʠʬʽʢʘʪʦʨ ï ʢʘʫʯʫʢ  ʉʂʅ-10ʢʪʨ (ʉʂʅ-30ʢʪʨɸ) ï 22,0 

ʈʦʟʨʽʜʞʫʚʘʯ  ï ʋʇ-616 (ʌɻɽ)  ï 8,0 

ʉʪʘʙʽʣʽʟʘʪʦʨ ï ʧʦʣʽʝʪʠʣʩʠʣʦʢʩʘʥ ɽʊʉ-32 ï 0,12 

ɯʪʦʛʦ, ʂʆʄʇʆʅɽʅʊ ɯ, ʤʘʩ.ʯ. 130,12 

ʂʆʄʇʆʅɽʅʊ  II :  

ʊʚʝʨʜʥʠʢ  ʋʇ-583ɼ  ï  24,0 

ʊʚʝʨʜʥʠʢ  ɼɽʊɸ (ʊɽʊɸ)  ï 6,0 

ɯʪʦʛʦ ʂʆʄʇʆʅɽʅʊ ɯɯ, ʤʘʩ.ʯ. 30,0 

 

ɹʫʚ ʟʥʘʡʜʝʥʠʡ ʦʧʪʠʤʫʤ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʘ ʪʘʢʦʞ  ʦʪʨʠʤʘʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ 

ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʝʤʦʥʪʥʠʭ 

ɽʂʂ, ʪʦʙʪʦ ʩʧʨʷʤʦʚʘʥʦ ʨʝʛʫʣʶʚʘʪʠ ʾʭ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ   ʢʽʥʮʝʚʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ [281 ï 282]. 

 ɹʫʣʦ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʟʘʩʘʜʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʋɿ-ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ɽʂʂ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʢʘʨʙʦʢʩʠʣʚʤʽʱʫʶʯʠʤʠ ʢʘʫʯʫʢʘʤʠ,  ʻ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʘ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʽʥʮʝʚʦʾ ʮʽʻʾ ɽʂʂ ï ʥʠʞʯʠʤ ʫ         

24 : 10,5 = 2,3 ʨʘʟʠ (ʜʠʚ. ʨʠʩ. 7.4).  
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ɽʂʂ(ʉʂʅ): ɽɼ-20+ʉʂʅ-30+ʋʇ-616+ɽʊʉ-32+ʋʇ-583ɼ+ɼɽʊɸ 

1.ɹʘʟʦʚʠʡ:20
ʦ
ʉ/24 ʛʦʜ = 24 ʛʦʜ.  

2. ʋɿ:  0,5 ʛʦʜ (ʋɿ) + 20
ʦ
ʉ/10 ʛʦʜ = 10,5 ʛʦʜ.   
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ʈʠʩ. 7.4. ʎʠʢʣʦʛʨʘʤʠ ʪʚʝʨʜʽʥʥʷ ɽʂʂ ʫ ʩʢʣʘʜʽ  ɽɼ-20+ʉʂʅ-30+ʋʇ-616 + 

ɽʊʉ-32+ ʋʇ-583ɼ+ɼɽʊɸ ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʨʝʞʠʤʘʤʠ: 

1 ï ʙʘʟʦʚʠʡ ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂʂ; 

2 ï   ʨʝʞʠʤ ʦʜʝʨʞʘʥʥʷ ɽʂʂ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ-ʦʙʨʦʙʢʠ 

 

 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʦʧʠʩʘʥʽ ʚʠʱʝ,  ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ   ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ ʦʟʚʫʯʫʚʘʥʥʷ ɽʂ  ʥʘ 

ʩʝʨʽʡʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʽ  ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʧʨʦʮʝʩʫ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʝʥʘʧʦʚʥʝʥʠʭ 

ʨʝʤʦʥʪʥʠʭ ɽʂʂ ʽ ɽʂ ʷʢ ʥʘʜʽʡʥʠʡ ʟʘʩʽʙ ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʽ 

ʢʽʥʮʝʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʟʘʪʚʝʨʜʽʣʠʭ ʝʧʦʢʩʠʧʦʣʽʤʝʨʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. 
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ʊɽʄɸ  8. ɺʀʈʆɹʅʀʎʊɺʆ ʊɽʈʄʆʇʃɸʉʊʀʏʅʀʍ ɯ 
ʈɽɸʂʊʆʇʃɸʉʊʀʏʅʀʍ ʅɸʇʆɺʅɽʅʀʍ ɺʀʈʆɹɯɺ ʄɽʊʆɼʆʄ ɽʂʉʊʈʋɿɯɰ 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʢʦʨʦʪʢʦ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʮʽʣʴʥʽʩʪʶ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʪʨʫʟʽʾ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ, ʪʘʢ ʽ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʥʘʧʦʚʥʝʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ, ʜʣʷ 

ʧʨʠʢʣʘʜʫ, ʦʧʠʩʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥ ̔

ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʧʣʘʚʽʚ ʪʝʨʤʦʧʣʘʩʪʽʚ ʚ ʯʝʨʚôʷʯʥʦʤʫ ʝʢʩʪʨʫʜʝʨʽ. 
 

8.1. ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʤʝʨʥʠʭ ʚʠʨʦʙʽʚ ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ  
 

ɺʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʽʤʝʨʥʠʭ ʚʠʨʦʙʽʚ (ʷʢ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ, ʪʘʢ ʽ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ) ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʫ ʽ ʥʘʜʘʥʥʷ ʡʦʤʫ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʬʦʨʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʯʝʨʝʟ ʬʦʨʤʫʶʯʽ ʛʦʣʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʢʘʥʘʣʘʤʠ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʧʦʜʘʣʴʰʠʤʠ ʦʭʦʣʦʜʞʫʚʘʥʥʷʤ, ʢʘʣʽʙʨʫʚʘʥʥʷʤ 

ʪʦʱʦ ʦʜʝʨʞʘʥʦʛʦ ʚʠʨʦʙʫ.  

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʥʝʢʦʚʽ, ʘʙʦ ʯʝʨʚ'ʷʯʥʽ ʝʢʩʪʨʫʜʝʨʠ. ʏʝʨʚôʷʯʥʽ 

ʝʢʩʪʨʫʜʝʨʠ (ʘʙʦ ʯʝʨʚ'ʷʯʥʽ ʧʨʝʩʠ) ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʠʧʽʚ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ.  

ʇʨʠ ʮʴʦʤʫ  ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʾʭ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

[308 ī312]. ɿʘʛʘʣʦʤ ʦʙʣʘʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ 

ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ʝʢʩʪʨʫʜʝʨʽʚ.  

ʆʩʥʦʚʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʝʢʩʪʨʫʜʝʨʽʚ ʻ ʮʠʣʽʥʜʨ ʘʙʦ ʢʦʨʧʫʩ, ʚ 

ʷʢʦʤʫ ʦʙʝʨʪʘʻʪʴʩʷ ʯʝʨʚôʷʢ (ʰʥʝʢ), ʱʦ ʤʘʻ ʛʚʠʥʪʦʚʫ ʥʘʨʽʟʢʫ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ 

ʯʝʨʚôʷʢʘ ʤʘʪʝʨʽʘʣ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʛʚʠʥʪʦʚʦʤʫ ʢʘʥʘʣʫ, ʫʪʚʦʨʝʥʦʤʫ 

ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʮʠʣʽʥʜʨʘ ʽ ʥʘʨʽʟʢʦʶ ʯʝʨʚôʷʢʘ.  

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʪʠʩʢʫ ʫʟʜʦʚʞ ʰʥʝʢʘ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʦʯʘʩʥʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥ ̔ʧʨʦʮʝʩʠ, ʷʢ-ʪʦ:  

ï ʥʘʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʘʶʯʦʾ ʝʥʝʨʛʽʾ ʜʠʩʠʧʘʮʽʾ ʪʘ 

ʝʥʝʨʛʽʾ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʩʠʩʪʝʤʠ ʥʘʛʨʽʚʘʥʥʷ ʮʠʣʽʥʜʨʘ;  

ï ʽʥʽʮʽʡʦʚʘʥʽ ʟʨʦʩʪʘʶʯʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʪʠʩʢʦʤ ʭʽʤʽʯʥʽ, ʬʘʟʦʚʽ ʪʘ ʽʥʰʽ 
ʧʝʨʝʪʚʦʨʝʥʥʷ;  

ï ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʤʦʥʦʣʽʪʠʟʘʮʽʷ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ;  

ï ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ;  

ï ʚʠʣʫʯʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʽʚ ʛʘʟʦʧʦʜʽʙʥʠʭ ʡ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʱʦ.  

ɿʘʚʜʷʢʠ ʮʽʡ  ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʧʨʦʮʝʩʽʚ   ʝʢʩʪʨʫʜʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ 

ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʽʚ ʪʘ ʚʠʨʦʙʽʚ ʟ ʥʠʭ, 

ʟʦʢʨʝʤʘ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ, ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ ʙʽʦʩʠʨʦʚʠʥʠ, ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ (ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ) ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 
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ɺ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʽʚ ʝʢʩʪʨʫʜʝʨʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʽʩʣʷ ʨʝʘʢʪʦʨʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʟʘʣʠʰʢʽʚ 

ʤʦʥʦʤʝʨʽʚ (ʜʝʛʘʟʘʮʽʾ) ʽʟ ʨʦʟʧʣʘʚʫ ʪʘ ʧʦʜʘʯʽ ʡʦʛʦ ʚ ʛʨʘʥʫʣʶʶʯʫ ʛʦʣʦʚʢʫ.  

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʝʢʩʪʨʫʜʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʣʘʚʣʝʥʥʷ ʽ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʨʦʟʧʣʘʚʽʚ ʧʦʣʽʤʝʨʽʚ, ʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʨʦʙʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʧʣʘʚʣʝʥʥʷ, ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʽ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʨʦʟʧʣʘʚʫ ʯʝʨʝʟ 

ʝʢʩʪʨʫʟʽʡʥʫ ʛʦʣʦʚʢʫ, ʷʢʘ ʬʦʨʤʫʻ ʚʠʨʽʙ ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ. ɽʢʩʪʨʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʨʫʙʠ, ʧʣʽʚʢʠ, ʣʠʩʪʠ, ʧʨʦʬʽʣʴʥʽ ʚʠʨʦʙʠ, ʥʘʥʦʩʷʪʴ ʽʟʦʣʷʮʽʶ ʥʘ 

ʢʘʙʝʣʽ ʪʦʱʦ.  

ʇʨʠ ʝʢʩʪʨʫʟʽʡʥʦ-ʚʠʜʫʚʥʦʤʫ ʤʝʪʦʜʽ ʚ ʝʢʩʪʨʫʜʝʨʽ ʬʦʨʤʫʻʪʴʩʷ ʪʨʫʙʯʘʩʪʘ 

ʟʘʛʦʪʦʚʢʘ, ʟ ʷʢʦʾ ʧʦʪʽʤ ʬʦʨʤʫʻʪʴʩʷ ʧʦʨʦʞʥʠʩʪʠʡ ʚʠʨʽʙ, ʘ ʚ ʤʘʰʠʥʘʭ ʜʣʷ ʣʠʪʪʷ 

ʧʽʜ ʪʠʩʢʦʤ (ʪʝʨʤʦʧʣʘʩʪ-ʘʚʪʦʤʘʪʘʭ) ʝʢʩʪʨʫʜʝʨʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ 

ʧʣʘʩʪʠʢʘʪʦʨʘ ʽ ʜʦʟʘʪʦʨʘ, ʱʦ ʛʦʪʫʻ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʫ ʜʦʟʫ 

ʨʦʟʧʣʘʚʫ. 

ɺ ʣʽʥʽʷʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ 

ʽʟ ʥʠʭ ʝʢʩʪʨʫʜʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʨʦʟʧʣʘʚʣʶʚʘʯʽ ʧʦʣʽʤʝʨʫ ʽ ʟʤʽʰʫʚʘʯʽ 

ʡʦʛʦ ʟ ʥʘʧʦʚʥʶʚʘʯʘʤʠ, ʙʘʨʚʥʠʢʘʤʠ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʘʤʠ, ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʛʨʘʥʫʣʷʮʽʾ ʦʜʝʨʞʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʘʙʦ 

ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʨʦʟʧʣʘʚʫ ʯʝʨʝʟ ʝʢʩʪʨʫʟʽʡʥʫ ʛʦʣʦʚʢʫ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ ʟʘʜʘʥʦʾ ʛʝʦʤʝʪʨʽʾ.  

ʐʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʣʠ ʝʢʩʪʨʫʜʝʨʠ ʪʘʢʦʞ ʚ ʛʫʤʦʧʝʨʝʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʧʣʘʩʪʠʢʘʮʽʾ ʢʘʫʯʫʢʫ, ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʛʨʘʥʫʣʷʮʽʾ ʛʫʤʦʚʠʭ 

ʩʫʤʽʰʝʡ, ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʜʝʚʫʣʢʘʥʽʟʘʮʽʾ ʪʘ ʟʥʝʚʦʜʥʝʥʥʷ 

ʨʝʛʝʥʝʨʘʪʫ ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʯʘʩʪʽʰʝ ʝʢʩʪʨʫʜʝʨʠ ʥʝ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʘ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʽʥʽʡ, ʘʛʨʝʛʘʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ, ʷʢʽ 

ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʡ ʽʥʰʽ ʤʘʰʠʥʠ ʪʘ ʘʧʘʨʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫʟʛʦʜʞʝʥʦ. 

 

8.1.1. ɿʘʛʘʣʴʥʘ ʙʫʜʦʚʘ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʯʝʨʚôʷʯʥʦʛʦ ʝʢʩʪʨʫʜʝʨʘ 
 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʯʝʨʚôʷʯʥʦʛʦ ʝʢʩʪʨʫʜʝʨʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 8.1.  

 

ʈʠʩ. 8.1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʯʝʨʚôʷʯʥʦʛʦ ʝʢʩʪʨʫʜʝʨʘ 
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ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʧʦʣʽʤʝʨ ʥʘʜʭʦʜʠʪʴ ʫ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʫ ʚʦʨʦʥʢʫ 2 

ʝʢʩʪʨʫʜʝʨʘ, ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʫʟʜʦʚʞ ʮʠʣʽʥʜʨʘ 4 ʯʝʨʚôʷʢʦʤ 3, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ 

ʚʽʜ ʧʨʠʚʦʜʫ 1. ɿʘʚʜʷʢʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʩʧʨʦʝʢʪʦʚʘʥʽʡ ʛʝʦʤʝʪʨʽʾ ʯʝʨʚôʷʢʘ 

ʧʦʣʽʤʝʨ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʫʟʜʦʚʞ ʮʠʣʽʥʜʨʘ 4 ʩʪʠʩʢʘʻʪʴʩʷ, ʧʣʘʚʠʪʴʩʷ, 

ʛʦʤʦʛʝʥʽʟʫʻʪʴʩʷ ʽ ʧʽʜ ʧʝʚʥʠʤ ʪʠʩʢʦʤ ʧʦʪʨʘʧʣʷʻ ʚ ʝʢʩʪʨʫʟʽʡʥʫ ʛʦʣʦʚʢʫ, ʷʢʘ 

ʢʨʽʧʠʪʴʩʷ ʜʦ ʮʠʣʽʥʜʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ 6.  

ʇʦʚʽʪʨʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʛʨʘʥʫʣʘʤʠ, ʚʠʪʠʩʢʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʫʱʽʣʴʥʝʥʥʶ ʛʨʘʥʫʣ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʫ ʛʦʨʣʦʚʠʥʫ 2. 

ʊʝʧʣʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʣʘʚʣʝʥʥʷ, ʧʽʜʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʧʨʠʚʦʜʫ, 

ʤʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ ʷʢʦʛʦ ʚʥʘʩʣʽʜʦʢ ʜʠʩʠʧʘʮʽʾ ʚ ʦʙôʻʤʽ ʨʦʟʧʣʘʚʫ (ʚôʷʟʢʽʩʥʦʛʦ 

ʪʝʨʪʷ), ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ.  ʏʘʩʪʠʥʘ ʝʥʝʨʛʽʾ 

ʧʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʥʘʛʨʽʚʥʠʢʽʚ 5, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 4.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʪʝʧʣʦʪʘ ʜʠʩʠʧʘʮʽʾ ʧʝʨʝʚʠʱʫʻ ʪʝʧʣʦʪʫ, 

ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʣʘʚʣʝʥʥʷ ʽ ʛʦʤʦʛʝʥʽʟʘʮʽʾ,  ̔ ʪʦʤʫ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʚʝʜʝʥʥʷ ʾʾ ʥʘʜʣʠʰʢʫ. ʎʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʦʭʦʣʦʜʞʝʥʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʝʥʪʠʣʷʪʦʨʽʚ 7. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʡ ʨʽʜʠʥʥʝ ʦʭʦʣʦʜʞʝʥʥʷ 

ʮʠʣʽʥʜʨʘ 4.  

ɿʦʥʘ ʧʦʜʘʯʽ ʝʢʩʪʨʫʜʝʨʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚʦʜʦʶ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʢʘʥʘʣʠ 8 

ʢʦʨʧʫʩʫ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʚʦʨʦʥʢʠ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʝʨʝʜʯʘʩʥʦʛʦ ʧʦʯʘʪʢʫ 

ʧʨʦʮʝʩʫ ʧʣʘʚʣʝʥʥʷ. 

ʅʘʩʠʧʥʘ ʤʘʩʘ ʧʦʣʽʤʝʨʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʛʦʨʣʦʚʠʥʠ, 

ʤʝʥʰʝ ʛʫʩʪʠʥʠ ʨʦʟʧʣʘʚʫ, ʪʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʣʘʚʣʝʥʥʷ ʦʙôʻʤ ʢʘʥʘʣʫ ʯʝʨʚôʷʢʘ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ:  ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʥʘʨʽʟʢʠ, ʽ, 

ʨʽʜʰʝ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʨʦʢʫ ʥʘʨʽʟʢʠ (ʰʠʨʠʥʠ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ).  

ɺʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ ʟʦʥʠ ʧʦʜʘʯʽ ʜʦ ʧʣʦʱʽ 

ʧʝʨʝʨʽʟʫ ʚ ʟʦʥʽ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʥʦʩʠʪʴ  ʥʘʟʚʫ ʩʪʝʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʯʝʨʚôʷʢʘ. ʎʝ 

ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʛʣʠʙʠʥʠ ʥʘʨʽʟʢʠ ʚ ʥʘʟʚʘʥʠʭ 

ʟʦʥʘʭ. 

ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʯʝʨʚôʷʢʘ, ʷʢʘ ʚ ʙʽʣʴʰʦʩʪʽ 

ʝʢʩʪʨʫʜʝʨʽʚ ʧʣʘʚʥʦ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʨʠʚʦʜʫ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʜʚʠʛʫʥʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʧʘʨʘʣʝʣʴʥʠʤ 

ʟʙʫʜʞʝʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷ ̒ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʯʠʩʣʦ ʦʙʝʨʪʽʚ, ʘ ʪʘʢʦʞ 

ʛʽʜʨʦʧʨʠʚʽʜ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʯʝʨʚôʷʢʘ ʚʝʨʭʥʷ ʛʨʘʥʠʮʷ ʯʠʩʣʘ ʦʙʝʨʪʽʚ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

ɿôʻʜʥʘʥʥʷ ʯʝʨʚôʷʢʘ ʟ ʚʠʭʽʜʥʠʤ ʚʘʣʦʤ ʨʝʜʫʢʪʦʨʘ ʽ ʧʝʨʝʜʘʯʘ ʦʙʝʨʪʦʚʦʛʦ 

ʤʦʤʝʥʪʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʣʽʮʝʚʦʛʦ, ʨʽʜʰʝ 

ʰʧʦʥʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘ ʯʝʨʚôʷʢ ʜʽʻ ʟʥʘʯʥʘ ʦʩʴʦʚʘ ʩʠʣʘ, 

ʪʦʤʫ ʦʙʦʚôʷʟʢʦʚʦʶ ʻ ʫʩʪʘʥʦʚʢʘ ʚʫʟʣʘ ʫʧʦʨʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ. ɿʘʚʜʷʢʠ ʰʣʽʮʝʚʦʤʫ 

ʟôʻʜʥʘʥʥʶ ʧʨʠ ʟʥʷʪʽʡ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣʽʚʮʽ ʯʝʨʚôʷʢ ʤʦʞʝ ʙʫʪʠ ʚʠʰʪʦʚʭʥʫʪʠʤ 

ʫʧʝʨʝʜ ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʢʩʪʨʫʜʝʨʽʚ ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʯʝʨʚôʷʢʘ 

D ʽ ʚʽʜʥʦʰʝʥʥʷʤ ʨʦʙʦʯʦʾ ʜʦʚʞʠʥʠ L ʜʦ ʜʽʘʤʝʪʨʘ (L/D). ʄʝʥʰʽ ʟʥʘʯʝʥʥʷ L/D 

ʚʠʙʠʨʘʶʪʴʩʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʪʝʨʤʦʥʝʩʪʘʙʽʣʴʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʥʘʧʨʠʢʣʘʜ ʇɺʍ. ɺ 

ʝʢʩʪʨʫʜʝʨʘʭ ʟ̔ ʟʦʥʦʶ ʜʝʛʘʟʘʮʽʾ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 40. ɽʢʩʪʨʫʜʝʨʠ 
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ʜʣʷ ʨʦʟʧʣʘʚʫ ʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʛʫʤʠ ʤʘʶʪʴ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ L/D.  ʋ ʥʘʡʤʝʥʫʚʘʥʥʽ 

ʪʠʧʦʨʦʟʤ̔ʨʫ ʧʨʝʩʘ ʫʢʘʟʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ D ʽ L/D. ʅʘʧʨʠʢʣʘʜ, ʧʨʝʩ ʏʇ-45ʭ20 

ʦʟʥʘʯʘʻ ʥʘʩʪʫʧʥʝ: ʏʇ ï ʯʝʨʚ'ʷʯʥʠʡ ʧʨʝʩ, D = 45 ʤʤ, L/D = 20. 

ʎʠʣʽʥʜʨ ʝʢʩʪʨʫʜʝʨʘ ʦʙʽʛʨʽʚʘʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʥʘʛʨʽʚʥʠʢʘʤʠ ʦʧʦʨʫ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʽʥʜʫʢʮʽʡʥʠʡ, ʨʽʜʠʥʥʠʡ ʘʙʦ ʧʘʨʦʚʠʡ ʦʙʽʛʨʽʚ. ʆʤʽʯʥʽ 

ʥʘʛʨʽʚʥʠʢʠ ʥʘʡʜʝʰʝʚʰʽ, ʘʣʝ ʤʘʶʪʴ ʚʠʩʦʢʫ ʽʥʝʨʮʽʡʥʽʩʪʴ ʽ ʪʦʤʫ ʧʦʛʘʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ.  

ɯʥʜʫʢʮʽʡʥʽ ʥʘʛʨʽʚʥʠʢʠ ʧʦʟʙʘʚʣʝʥʽ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ 

ʨʦʙʦʪʠ ʩʧʝʮʽʘʣʴʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʽ ʩʠʩʪʝʤʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɯʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʨʽʜʠʥʥʽ ʪʘ ʧʘʨʦʚʽ ʩʠʩʪʝʤʠ ʥʘʛʨʽʚʘʥʥʷ.  

ʗʢ ʧʨʘʚʠʣʦ, ʧʦ ʜʦʚʞʠʥʽ ʮʠʣʽʥʜʨ ʜʽʣʠʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʟʦʥ ʥʘʛʨʽʚʫ, 

ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʨʝʛʫʣʶʻʪʴʩʷ ʘʚʪʦʥʦʤʥʦ. ɼʣʷ ʮʴʦʛʦ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʥʘʛʨʽʚʘʥʥʷ 

ʝʢʩʪʨʫʜʝʨʘ ʚ ʩʪʽʥʮʽ ʮʠʣʽʥʜʨʘ ʚʤʦʥʪʦʚʘʥʘ ʪʝʨʤʦʧʘʨʘ, ʩʠʛʥʘʣ ʷʢʦʾ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʧʨʠʣʘʜʠ ʨʝʛʫʣʶʚʘʥʥʷ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ ʝʢʩʪʨʫʜʝʨʘ ʚʽʜ ʽʥʰʠʭ ʪʝʧʣʦʚʠʭ 

ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ, ʧʦʚôʷʟʘʥʫ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʣʽʤʝʨʽʚ.  

ʊʘʢ, ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʧʣʘʚʫ ʪʘ ʡʦʛʦ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʚʠʩʦʢʦʾ ʚôʷʟʢʦʩʪʽ ʚʚʝʜʝʥʥʷ ʝʥʝʨʛʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʜʠʩʠʧʘʮʽʾ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠʚʦʜʫ. ʇʨʠ ʟʤʽʥʽ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʯʝʨʚôʷʢʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʡ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʩʠʧʘʮʽʾ ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ, ʪʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟʤʽʥʶʻʪʴʩʷ ʫ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʤʝʞʘʭ, ʦʩʢʽʣʴʢʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʩʠʧʘʮʽʾ ʚ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ (ʤʘʩʠ) ʧʦʣʽʤʝʨʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʦʶ. ʊʦʤʫ ʧʦʚʝʨʭʥʷ ʪʝʧʣʦʦʙʤʽʥʫ ʥʝ ʤʘʻ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʘʢʪʦʨʘʭ ʯʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ.  

ʇʨʠ ʜʝʷʢʠʭ ʨʝʞʠʤʘʭ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʚʝʜʝʥʥʷ ʯʘʩʪʠʥʠ ʪʝʧʣʦʪʠ 

ʜʠʩʠʧʘʮʽʾ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʛʨʽʚʫ ʧʦʣʽʤʝʨʥʦʾ ʤʘʩʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ.  

ʉʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʝʢʩʪʨʫʜʝʨʽʚ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʚʽʪʨʷʥʽ, ʚʦʜʷʥʽ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ. ɺʦʜʷʥʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʮʠʣʽʥʜʨʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʙʽʣʴʰ ʞʦʨʩʪʢʠʡ ʨʝʞʠʤ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʛʫʤʠ. ʆʭʦʣʦʜʞʫʶʯʘ ʚʦʜʘ ʚ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʮʠʨʢʫʣʶʻ ʚ ʩʧʽʨʘʣʴʥʦʤʫ ʢʘʥʘʣʽ, ʚʠʢʦʥʘʥʦʤʫ ʥʘ ʮʠʣʽʥʜʨʽ ʧʽʜ 

ʧʦʚʝʨʭʥʝʶ ʥʘʛʨʽʚʥʠʢʽʚ.  

ʇʦʚʽʪʨʷʥʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʮʠʣʽʥʜʨʘ ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʟʜʦʚʞʥʻ ʘʙʦ 

ʧʦʧʝʨʝʯʥʝ ʦʙʪʽʢʘʥʥʷ ʛʣʘʜʢʦʛʦ ʘʙʦ ʨʝʙʨʠʩʪʦʛʦ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷʤ, ʷʢʝ ʧʦʜʘʻʪʴʩʷ 

ʚʽʜ ʚʝʥʪʠʣʷʪʦʨʽʚ. ʇʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ʥʘʛʨʽʚʥʠʢʽʚ, ʘʙʦ ʚ ʢʘʥʘʣʽ, ʚʠʢʦʥʘʥʦʤʫ ʚ ʮʠʣʽʥʜʨʽ ʧʽʜ ʧʦʚʝʨʭʥʝʶ ʥʘʛʨʽʚʥʠʢʽʚ.  

ʏʝʨʚôʷʢʠ ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʪʘʢʦʞ ʩʧʦʨʷʜʞʫʶʪʴ ʩʠʩʪʝʤʦʶ 

ʚʦʜʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʛʨʽʚʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʧʝʨʝʨʦʙʣʶʻʪʴʩʷ. ɺʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʮʠʣʽʥʜʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʩʪʽʥʢʠ, ʷʢʘ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʪʝʨʤʦʧʘʨʘʤʠ. 

ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʝʢʩʪʨʫʜʝʨʘ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʧʣʘʩʪʤʘʩ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 8.2. 

 



 

 178 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 8.2. ɽʢʩʪʨʫʜʝʨ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʤʘʩ: 

1 ï ʩʪʘʥʠʥʘ; 

2 ï ʮʠʣʽʥʜʨ; 

3 ï ʯʝʨʚôʷʢ; 

4 ï ʢʦʨʧʫʩ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʚʦʨʦʥʢʠ; 

5 ï ʚʫʟʦʣ ʫʧʦʨʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ; 

6 ï ʥʘʛʨʽʚʥʠʢ; 

7 ï ʚʝʥʪʠʣʷʪʦʨ; 

8 ï ʢʦʞʫʭ; 

9 ï ʬʣʘʥʝʮʴ; 

10 ï ʨʝʜʫʢʪʦʨ; 

11 ï ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʯʝʨʚôʷʢʘ 
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ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʝʢʩʪʨʫʜʝʨʽʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʙʽʨ ʛʝʦʤʝʪʨʽʾ 

ʯʝʨʚôʷʢʘ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʷʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʘʢ ʽ ʷʢʽʩʪʴ ʧʝʨʝʨʦʙʢʠ 

ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʦʟʧʣʘʚʫ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʨʦʙʢʘ ʢʦʞʥʦʛʦ 

ʧʦʣʽʤʝʨʫ ʘʙʦ ʢʦʤʧʦʟʠʮʽʾ ʧʦʪʨʝʙʫʻ ʩʚʦʻʾ ʛʝʦʤʝʪʨʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʯʝʨʚôʷʢ, ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʽʤʝʨʫ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʽʥʰʦʛʦ ʧʦʣʽʤʝʨʫ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʨʦʢ ʛʚʠʥʪʦʚʦʾ ʥʘʨʽʟʢʠ ʚʠʙʠʨʘʻʪʴʩʷ ʨʽʚʥʠʤ ʜʽʘʤʝʪʨʫ 

ʯʝʨʚôʷʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʫʪʫ ʥʘʭʠʣʫ ʥʘʨʽʟʢʠ 17,70. ʊʦʤʫ ʜʣʷ ʜʘʥʦʛʦ ʜʽʘʤʝʪʨʘ 

ʰʫʢʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ʙʫʜʝ ʛʣʠʙʠʥʘ ʛʚʠʥʪʦʚʦʾ ʥʘʨʽʟʢʠ (ʛʣʠʙʠʥʘ ʢʘʥʘʣʫ) ʚ ʢʦʞʥʽʡ 

ʟʦʥʽ. 

ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʯʝʨʚôʷʢʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.3. 

ʈʠʩ. 8.3. ʏʝʨʚôʷʢ ʟʽ ʟʤʽʰʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ: 

1 ï ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ; 2 ï ʥʘʨʽʟʘʥʘ ʯʘʩʪʠʥʘ; 3 ï ʭʚʦʩʪʦʚʘ ʯʘʩʪʠʥʘ 

 

 

ɺ ʯʝʨʚôʷʢʘʭ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ, ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʥʫʶʪʴ 

ʦʩʴʦʚʠʡ ʢʘʥʘʣ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ ʪʝʨʤʦʩʪʘʪʫʶʯʦʾ ʨʽʜʠʥʠ. 

 

 

8.1.2. ɽʢʩʪʨʫʟʽʷ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ 
 

ʅʘʟʚʘ çʪʨʫʙʘè ʻ ʫʟʘʛʘʣʴʥʶʶʯʦʶ. ʇʽʜ ʪʨʫʙʘʤʠ ʨʦʟʫʤʽʶʪʴ ʚʠʨʦʙʠ 

ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ ʟʘʢʨʠʪʦʛʦ ʧʨʦʬʽʣʶ ʮʠʣʽʥʜʨʠʯʥʽ ʘʙʦ ʛʦʬʨʦʚʘʥʽ ʜʽʘʤʝʪʨʦʤ 

ʚʽʜ 5 ʤʤ ʜʦ 1500 ʤʤ. ʊʦʥʢʦʩʪʽʥʥʽ ʚʠʨʦʙʠ ʮʴʦʛʦ ʪʠʧʫ ʟ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ            

1-1,5 ʤʤ ʧʨʠ ʜʽʘʤʝʪʨʽ ʜʦ 25 ʤʤ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʰʣʘʥʛʘʤʠ. ʊʨʫʙʢʠ ʜʽʘʤʝʪʨʦʤ 

ʤʝʥʰʝ 5 ʤʤ ʽʟ ʩʪʽʥʢʘʤʠ ʟʘʚʪʦʚʰʢʠ ʤʝʥʰʝ 0,5 ʤʤ ʥʘʟʠʚʘʶʪʴ ʢʘʧʽʣʷʨʘʤʠ.  

ʅʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʚʠʜʦʤ ʚʠʨʦʙʽʚ ʪʘʢʦʛʦ ʨʦʜʫ ʻ ʪʨʫʙʠ, ʪʦʤʫ ʱʦ 

ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʧʽʜ ʪʠʩʢʦʤ, ʘ ʪʘʢʦʞ ʧʽʜ ʦʩʴʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʂʨʽʤ ʪʦʛʦ, ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʪʨʫʙ ʧʦʚʠʥʥʽ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʪʠ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʗʢ ʧʨʘʚʠʣʦ, ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʩʦʨʪʽʚ ʧʦʣʽʤʝʨʽʚ. ɼʣʷ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʩʪʦʩʦʚʫʶʪʴ (ʜʦ 70%) ʧʦʣʽʝʪʠʣʝʥ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʧʦʣʽʝʪʠʣʝʥ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʇɽ-80, ʇɽ-100), ʞʦʨʩʪʢʠʡ ʽ ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ  (ʜʦ 30%), ɸɺʉ-ʧʣʘʩʪʠʢ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʫʜʘʨʦʤʽʮʥʠʡ 

ʧʦʣʽʩʪʠʨʦʣ.  

1 2 3
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ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʟ ʧʣʘʩʪʠʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʡ, 

ʚʽʜʥʦʩʥʦ ʥʝʪʨʫʜʦʤʽʩʪʢʠʡ, ʝʥʝʨʛʝʪʠʯʥʦ ʤʘʣʦʚʠʪʨʘʪʥʠʡ ʽ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʰʢʽʜʣʠʚʠʡ, ʘ ʤʽʥʽʤʘʣʴʥʘ ʧʣʦʱʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʜʥʽʻʾ ʢʦʤʧʣʝʢʪʥʦʾ ʣʽʥʽʾ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ, ʩʢʣʘʜʘʻ ʧʦʨʷʜʢʫ 100 ʤ2.  

ʇʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ ʛʣʘʜʢʠʭ, ʧʝʨʬʦʨʦʚʘʥʠʭ, ʘʨʤʦʚʘʥʠʭ, ʛʦʬʨʦʚʘʥʠʭ ʪʨʫʙ, 

ʰʣʘʥʛʽʚ, ʽʟʦʣʷʮʽʾ ʢʘʙʝʣʽʚ ʽ ʧʨʦʬʽʣʽʚ ʤʘʻ ʙʘʛʘʪʦ ʟʘʛʘʣʴʥʠʭ ʩʪʘʜʽʡ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʭʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʡ ʟʘʛʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʭʝʤʠ ʻ:  

ï ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ ʨʦʟʧʣʘʚʫ ʯʝʨʝʟ ʛʦʣʦʚʢʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ;   

ï ʢʘʣʽʙʨʫʚʘʥʥʷ (ʜʣʷ ʚʠʨʦʙʽʚ ʟ ʚʝʣʠʢʦʶ ʨʦʟʤʽʨʥʦʶ ʪʦʯʥʽʩʪʶ);   

ï ʦʜʥʦ- ʽ ʜʚʦʩʪʘʜʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ;   

ï ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʬʽʣʶ ʪʷʛʥʫʯʠʡ ʧʨʠʩʪʨʽʡ.  

ɺʩʽ ʩʪʘʜʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʥʝʨʦʟʨʠʚʥʽ ʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ.  

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʘ ʣʽʥʽʷ ʪʘ ʩʭʝʤʘ ʦʜʝʨʞʘʥʥʷ ʛʣʘʜʢʠʭ ʪʨʫʙ ʩʝʨʝʜʥʴʦʛʦ 

ʜʽʘʤʝʪʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 8.4.  
 

 
 

ʘ 
 

 

ʙ 
 

ʈʠʩ. 8.4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ (ʘ) ʽ ʩʭʝʤʘ (ʙ) ʝʢʩʪʨʫʟʽʡʥʦʾ ʣʽʥʽʾ  

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ ʟ ʪʝʨʤʦʧʣʘʩʪʽʚ:  

1 ï  ʪʷʛʥʫʯʠʡ ʣʘʥʮʶʛʦʚʝ ʧʨʠʩʪʨʽʡ; 2 ï  ʦʭʦʣʦʜʞʫʶʯʘ ʚʘʥʥʘ;  

3 ï  ʪʨʫʙʥʠʡ ʚʠʨʽʙ; 4 ï  ʢʘʣʽʙʨʘʪʦʨ; 5 ï  ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ;  

6 ï  ʝʢʩʪʨʫʟʽʡʥʘ (ʬʦʨʤʫʶʯʘ) ʛʦʣʽʚʢʘ; 7 ï  ʤʘʪʝʨʽʘʣʴʥʠʡ ʮʠʣʽʥʜʨ ʝʢʩʪʨʫʜʝʨʘ;  

8 ï  ʯʝʨʚ'ʷʢ ʽʟ ʟʤʽʥʥʠʤ ʢʨʦʢʦʤ ʛʚʠʥʪʦʚʦʾ ʥʘʨʽʟʢʠ;  

9 ï ʙʫʥʢʝʨ ʟ ʛʨʘʥʫʣʘʤʠ ʪʝʨʤʦʧʣʘʩʪʫ; 10 ï ʨʝʜʫʢʪʦʨ; 11 ï ʩʧʦʣʫʯʥʘ ʤʫʬʪʘ;  

12 ï  ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 13 ï  ʤʝʭʘʥʽʟʤ ʨʽʟʘʥʥʷ; 14 ï  ʰʪʘʙʝʣʝʨ 
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ɻʨʘʥʫʣʠ ʧʦʣʽʤʝʨʫ ʧʥʝʚʤʦʟʘʚʘʥʪʘʞʫʚʘʯʝʤ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʚ ʙʫʥʢʝʨ 9 ʽ ʜʘʣʽ 

ʚ ʝʢʩʪʨʫʜʝʨ 7. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʦʚʦʛʦ ʰʥʝʢʘ (ʯʝʨʚôʷʢʘ 8) ʪʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ 

ʢʦʨʧʫʩʽ ʝʢʩʪʨʫʜʝʨʘ ʥʘʛʨʽʚʥʠʢʽʚ 5 ʛʨʘʥʫʣʷʪ ʨʦʟʧʣʘʚʣʷʻʪʴʩʷ, ʟʤʽʰʫʻʪʴʩʷ ʡ, 

ʧʣʘʩʪʠʢʫʶʯʠʩʴ ʧʽʜ ʪʠʩʢʦʤ, ʥʘʜʭʦʜʠʪʴ ʚ ʝʢʩʪʨʫʟʽʡʥʫ ʛʦʣʦʚʢʫ 6.  

ʇʨʠʟʥʘʯʝʥʥʷ ʛʦʣʦʚʢʠ 6 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʦʫʪʚʦʨʶʶʯʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʦʨʥʘ (ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ) ʽ 

ʤʘʪʨʠʮʽ (ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ) ʥʘ ʚʠʭʦʜʽ ʛʦʣʦʚʢʠ 6 ʦʜʝʨʞʘʪʠ ʧʣʘʩʪʠʬʽʢʦʚʘʥʫ 

ʟʘʛʦʪʦʚʢʫ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʠ.  

ʈʦʟʧʣʘʚ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʚ ʧʨʷʤʦʪʦʯʥʫ ʢʽʣʴʮʝʚʫ ʛʦʣʦʚʢʫ 6, ʜʦ ʷʢʦʾ 

ʧʨʠʤʠʢʘʻ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʘ ʢʽʣʴʮʝʚʘ ʚʪʫʣʢʘ (ʥʘ ʨʠʩ. 8.4 ʥʝ ʧʦʟʥʘʯʝʥʘ). ɼʦ 

ʛʦʣʦʚʢʠ ʯʝʨʝʟ ʚʪʫʣʢʫ ʩʚʽʚʚʽʩʥʦ ʟ ʜʦʨʥʦʤ ʛʦʣʦʚʢʠ ʢʨʽʧʠʪʴʩʷ ʢʘʣʽʙʨʫʶʯʠʡ 

ʧʨʠʩʪʨʽʡ 4, ʜʝ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʬʦʨʤʫʚʘʥʥʷ ʝʢʩʪʨʫʟʽʡʥʦʾ ʟʘʛʦʪʦʚʢʠ ʜʦ 

ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʘʙʦ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʘʙʦ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ.  

ʊʫʪ ʞʝ ʪʨʫʙʘ ʯʘʩʪʢʦʚʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ  ʡ ʥʘʙʫʚʘʻ ʜʦʩʪʘʪʥʶ 

ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ. ʏʘʩʪʢʦʚʦ ʦʭʦʣʦʜʞʝʥʘ ʡ ʢʘʣʽʙʨʦʚʘʥʘ ʪʨʫʙʘ ʜʘʣʽ 

ʥʘʜʭʦʜʠʪʴ ʫ ʚʘʥʥʫ 2, ʜʝ ʦʩʪʘʪʦʯʥʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʦʭʦʜʠʪʴ ʣʽʯʠʣʴʥʦ-ʤʘʨʢʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ.  

ɺʝʩʴ ʨʫʭ ʝʢʩʪʨʫʜʘʪʘ ʡ ʪʨʫʙʠ ʧʽʩʣʷ ʛʦʣʦʚʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʷʛʥʫʯʠʤ 

ʧʨʠʩʪʨʦʻʤ 1, ʟʘʭʦʧʣʶʶʯʽ ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʬʽʣʶ ʛʣʘʜʢʦʾ ʘʙʦ 

ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ.  

ʇʽʩʣʷ ʪʷʛʥʫʯʦʛʦ ʧʨʠʩʪʨʦʶ 1 ʪʨʫʙʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʡ ʪʦʚʩʪʠʭ ʧʨʦʬʽʣʽʚ 

ʨʽʞʫʪʴʩʷ ʮʠʨʢʫʣʷʨʥʦʶ ʧʠʣʦʶ 13 ʘʙʦ ʨʫʙʘʶʪʴʩʷ, ʘ ʪʨʫʙʠ ʜʽʘʤʝʪʨʘ ʤʝʥʰʝ, ʥʽʞ 

50 ʤʤ, ʽ ʰʣʘʥʛʠ ʥʘʤʦʪʫʶʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ.  

ɻʦʪʦʚʽ ʚʠʨʦʙʠ ʩʢʣʘʜʘʶʪʴ ʥʘ ʚʽʟʦʢ 14 ʘʙʦ ʟʘʧʦʚʥʝʥʠʡ ʙʘʨʘʙʘʥ ʽ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʩʢʣʘʜ. 

ʆʧʠʩʘʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʻ ʨʝʥʪʘʙʝʣʴʥʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʨʦʙʽʚ 

ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ Dʥ ʥʝ ʚʠʱʝ 500 ʤʤ ʽ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʥʝ ʙʽʣʴʰʝ 40 ʤʤ. 

ʊʘʢʝ ʦʙʤʝʞʝʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʘʩʦʨʪʠʤʝʥʪʘʤʠ ʝʢʩʪʨʫʜʝʨʽʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴ. ʏʠʤ 

ʙʽʣʴʰʝ ʜʽʘʤʝʪʨ ʰʥʝʢʘ, ʪʠʤ ʙʽʣʴʰʝ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʫʩʢʫ ʪʨʫʙ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ. 

ʊʨʫʙʠ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʤʝʪʦʜʘʤʠ 

ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʣʠʪʪʷ, ʥʘʤʦʪʫʚʘʥʥʷʤ ʩʪʨʽʯʦʢ ʟ ʧʦʣʽʤʝʨʫ ʥʘ ʜʦʨʥ ʽʟ ʥʘʩʪʫʧʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ ʘʙʦ ʩʢʣʝʡʢʦʶ ʰʘʨʽʚ, ʩʧʽʢʘʥʥʷʤ ʧʦʨʦʰʢʫ ʪʘ ʽʥ.  

 

ʆʩʥʦʚʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ  
 

ɼʣʷ ʚʠʨʦʙʽʚ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʩʭʝʤʽ ʢʘʣʽʙʨʫʶʯʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʢʩʪʨʫʟʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʟ ʚʽʜʥʦʰʝʥʥʷʤ L/D = 20 ī 25, 

ʪʦʙʪʦ ʢʦʨʦʪʢʦʰʥʝʢʦʚʽ ʘʛʨʝʛʘʪʠ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʜʝʷʢʘ ʯʘʩʪʢʘ ʧʫʣʴʩʘʮʽʾ 

ʨʦʟʧʣʘʚʫ ʥʝ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʪʦʤʫ ʱʦ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʫʩʫʥʝ ʮʝʡ ʜʝʬʝʢʪ. 

 

ʌʦʨʤʫʶʯʽ ʛʦʣʦʚʢʠ 
  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʨʫʙ, ʰʣʘʥʛʽʚ, ʧʨʦʬʽʣʽʚ ʚʠʢʦʨʠʩʪʘʶʪʴ ʬʦʨʤʫʶʯʽ ʛʦʣʽʚʢʠ 

ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ [313 ī 316]. 
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ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ (ʛʣʘʜʢʠʭ, ʛʦʬʨʦʚʘʥʠʭ, ʧʝʨʬʦʨʦʚʘʥʠʭ) ʽ ʰʣʘʥʛʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʽʣʴʮʝʚʫ ʧʨʷʤʦʪʦʯʥʫ ʛʦʣʦʚʢʫ (ʨʠʩ. 8.5).  

 

 
 

 

 

ʈʠʩ. 8.5. ʇʨʷʤʦʪʦʯʥʘ ʢʽʣʴʮʝʚʘ ʛʦʣʦʚʢʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʫʙ ʽ ʰʣʘʥʛʽʚ:  

1 ï  ʰʪʫʮʝʨ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ; 2 ï  ʢʦʨʧʫʩ; 

3 ï  ʨʝʛʫʣʶʚʘʣʴʥʽ ʛʚʠʥʪʠ; 4 ï  ʢʨʽʧʠʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 

5 ï  ʪʨʦʩ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʦʚʟʥʠʭ ʧʨʦʙʦʢ ʫ ʪʨʫʙʽ; 6 ï  ʪʨʫʙʥʘ ʟʘʛʦʪʦʚʢʘ; 

7 ï  ʢʘʥʘʣ ʜʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʪʨʫʙʫ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ; 

8 ï  ʤʘʪʨʠʮʷ; 9 ï  ʜʦʨʥʦʪʨʠʤʘʯ; 10 ï  ʜʦʨʥ 

 

 

 

ʂʦʨʧʫʩ ʛʦʣʦʚʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ, ʤʽʞ ʷʢʠʤʠ ʟʘʢʨʽʧʣʝʥʘ 

ʨʘʜʽʘʣʴʥʘ ʨʝʰʽʪʢʘ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ. ʋ ʧʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʢʦʨʧʫʩʫ ʚʩʪʘʚʣʷʻʪʴʩʷ 

ʬʦʨʤʫʯʝ ʢʽʣʴʮʝ (ʤʫʥʜʰʪʫʢ), ʷʢʝ ʢʨʽʧʠʪʴʩʷ ʜʦ ʢʦʨʧʫʩʫ ʬʣʘʥʮʝʤ.  

ʅʘ ʚʭʦʜʽ ʚ ʛʦʣʦʚʢʫ ʚʩʪʘʚʣʷʶʪʴʩʷ ʨʝʰʽʪʢʘ ʽ ʧʘʢʝʪ ʬʽʣʴʪʨʫʶʯʠʭ ʩʽʪʦʢ. ʅʘ 

ʨʝʰʽʪʮʽ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ ʟʘʢʨʽʧʣʝʥʽ ʨʦʟʩʽʢʘʯ ʽ ʜʦʨʥ. ʈʝʰʽʪʢʘ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ 

ʤʘʻ ʰʪʫʮʝʨ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʫ ʪʨʫʙʠ.  

ʈʦʟʧʣʘʚ ʧʦʣʽʤʝʨʫ ʟ ʮʠʣʽʥʜʨʘ ʝʢʩʪʨʫʜʝʨʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʘʢʝʪ 

ʬʽʣʴʪʨʫʶʯʠʭ ʩʽʪʦʢ, ʨʝʰʽʪʢʫ, ʘ ʧʦʪʽʤ ʪʝʯʝ ʚ ʢʽʣʴʮʝʚʦʤʫ ʟʘʟʦʨʽ ʤʽʞ ʧʘʪʨʫʙʢʦʤ ʽ 

ʨʦʟʩʽʢʘʯʝʤ ʜʦʨʥʫ. ɼʦʣʽ ʚʽʥ ʚʭʦʜʠʪʴ ʚ ʦʪʚʦʨʠ ʨʝʰʽʪʢʠ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ, ʜʝ 

ʨʝʙʨʘʤʠ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʪʦʢʽʚ.  

ʑʦʙ ʥʝ ʙʫʣʦ ʟʘʩʪʽʡʥʠʭ ʟʦʥ, ʨʝʙʨʘ ʨʝʰʽʪʢʠ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ ʨʦʙʣʷʪʴ 

ʦʙʪʽʯʥʦʾ ʬʦʨʤʠ. ʇʽʩʣʷ ʨʝʰʽʪʢʠ ʜʦʨʥʦʫʪʨʠʤʫʚʘʯʘ ʨʦʟʧʣʘʚ ʟʥʦʚ ʧʦʩʪʫʧʘʻ ʚ 

ʢʽʣʴʮʝʚʠʡ ʢʘʥʘʣ, ʫʪʚʦʨʝʥʠʡ ʜʨʫʛʦʶ ʯʘʩʪʠʥʦʶ ʢʦʨʧʫʩʫ ʽ ʜʦʨʥʦʤ. ʆʩʪʘʪʦʯʥʽ 

ʨʦʟʤʽʨʠ ʨʦʟʧʣʘʚ ʧʨʠʡʤʘʻ ʚ ʬʦʨʤʫʶʯʦʤʫ ʢʘʥʘʣʽ. 
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ʂʦʥʩʪʨʫʢʮʽʾ ʬʦʨʤʫʶʯʠʭ ʛʦʣʦʚʦʢ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ 

ʟʘʛʘʣʴʥʠʤ ʚʠʤʦʛʘʤ:  

1) ʨʽʚʥʦʤʽʨʥʠʡ ʧʝʨʝʙʽʛ ʨʦʟʧʣʘʚʫ ʧʦ ʧʝʨʠʤʝʪʨʫ ʛʦʣʦʚʢʠ; 

2) ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡ ʩʧʘʾʚ;  

3) ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ ʢʘʥʘʣʫ ʜʦ ʽʥʰʦʛʦ;  

4) ʨʽʚʥʦʤʽʨʥʝ ʥʘʛʨʽʚʘʥʥʷ ʨʦʟʧʣʘʚʫ ʧʦ ʧʝʨʠʤʝʪʨʫ;  

5) ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʩʪʽʡʥʠʭ ʟʦʥ;  

6) ʬʦʨʤʘ ʢʘʥʘʣʫ ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʨʫʙ. 

ʊʦʚʱʠʥʫ ʩʪʽʥʢʠ ʝʢʩʪʨʫʟʽʡʥʦʾ ʪʨʫʙʯʘʩʪʦʾ ʟʘʛʦʪʦʚʢʠ ʨʝʛʫʣʶʶʪʴ 

ʦʙʝʨʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʛʚʠʥʪʽʚ 3. ʇʨʷʤʦʪʦʯʥʘ ʯʘʩʪʠʥʘ ʛʦʣʦʚʢʠ 

ʜʦʩʠʪʴ ʧʨʦʪʷʞʥʘ ʡ ʩʢʣʘʜʘʻ 5ī20 ʟʥʘʯʝʥʴ ʪʦʚʱʠʥʠ ʪʨʫʙʠ. ʗʢʱʦ ʢʘʣʽʙʨʫʶʯʫ 

ʥʘʩʘʜʢʫ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʪʦ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 20ī40 ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʝʢʩʪʨʫʜʘʪʘ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʨʦʟʤʽʨʽʚ.  

ʊʠʩʢ ʨʦʟʧʣʘʚʫ ʚ ʛʦʣʦʚʮʽ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 15ī20 ʄʇʘ (ʨʽʜʰʝ 30 ʄʇʘ).  

ɼʦ ʜʦʨʥʘ 10 ʢʨʽʧʠʪʴʩʷ ʪʨʦʩ 5 ʘʙʦ ʣʘʥʮʶʛ, ʱʦ ʚʪʨʠʤʫʻ ʫʱʽʣʴʥʶʚʘʣʴʥʽ 

ʧʨʦʙʢʠ, ʷʢʽ ʢʦʚʟʘʶʪʴ ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ. ʎ ̔ʧʨʦʙʢʠ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ ʚ ʪʨʫʙʥʽʡ ʟʘʛʦʪʦʚʮʽ ʜʣʷ ʾʾ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦ 

ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ. ɸ ʧʨʠ ʢʘʣʽʙʨʫʚʘʥʥʽ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʧʨʦʙʢʠ 

ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ. 

 

8.2. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʧʣʘʚʽʚ 
ʪʝʨʤʦʧʣʘʩʪʽʚ ʚ ʯʝʨʚôʷʯʥʦʤʫ ʝʢʩʪʨʫʜʝʨʽ 
 

ʇʨʦʮʝʩʠ ʟʤʽʰʫʚʘʥʥʷ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʦʤʫ ʱʦ ʷʢʽʩʪʴ ʟʤʽʰʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ 

[317]. ɼʣʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʝʢʩʪʨʫʟʽʡʥʦ-

ʟʤʽʰʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʟʤʽʰʫʚʘʥʥʷ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʡʦʛʦ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʦʥʘʭ.  

ʇʨʠ ʮʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ, ʦʤʠʥʘʶʯʠ ʜʦʨʦʛʽ ʽ ʪʨʠʚʘʣʽ 

ʥʘʪʫʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʽ ʤʘʢʨʦʢʽʥʝʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʨʦʮʝʩʫ, ʱʦ ʽʩʪʦʪʥʦ ʧʦʣʝʛʰʫʻ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʷʢʽʩʪʴ ʟʤʽʰʫʚʘʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʥʘʢʦʧʠʯʝʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ, 

ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʪʘ ʽʥ. [317 ī 320]. ʗʢ ʧʨʘʚʠʣʦ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʟʘʚʞʜʠ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ.  

ʅʝʚʠʨʽʰʝʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʥʷ ʾʾ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ [319].  

ɿʘ ʧʨʷʤʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʧʨʠʡʤʘʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [320]. ʋ ʨʘʟʽ ʚʚʝʜʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʾ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʪʘʢʠʤ ʢʨʠʪʝʨʽʻʤ ʤʦʞʝ ʙʫʪʠ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ.  
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ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ ʯʠʩʝʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʧʨʦʮʝʩʫ 

ʟʤʽʰʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ [321, 322] ʥʘ ʙʘʟʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ [320]. ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ 

ʪʘ ʷʢʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚ ʯʝʨʚôʷʯʥʦʤʫ  ʝʢʩʪʨʫʜʝʨʽ, 

ʦʩʥʘʱʝʥʦʤʫ ʜʠʥʘʤʽʯʥʠʤ ʟʤʽʰʫʚʘʯʝʤ ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ.  

ʇʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʯʝʨʚôʷʯʥʦʤʫ ʢʘʥʘʣʽ ʰʥʝʢʘ ʚ ʟʦʥʽ 

ʜʦʟʫʚʘʥʥʷ ʪʘ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʟʤʽʰʫʚʘʯʽ ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ ʟʘ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ 

ʚʚʝʜʝʥʥʷ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ.   

ɺ  ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʧʨʠʡʥʷʪʦ ʚʝʣʠʯʠʥʫ 

ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ 

ʪʘʢʦʞ ʟʤʽʥʠ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʩʫʤʽʰʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʟʦʥ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚ ʯʝʨʚôʷʯʥʦʤʫ ʢʘʥʘʣʽ ʪʘ ʟʤʽʰʫʚʘʯʽ ʥʘ ʨʽʟʥʠʭ ʧʝʨʝʨʽʟʘʭ ʾʭ ʨʦʙʦʯʠʭ 

ʢʘʥʘʣʽʚ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ, ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ 

ʷʢʦʾ ʻ ʤʘʪʝʨʽʘʣ ʚ ʟʦʥʽ ʟʤʽʰʫʚʘʥʥʷ, ʽ ʾʾ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʄʉɽ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʦʙʦʪʽ [320].  

ʈʫʭ ʩʫʤʽʰʽ ʪʘ ʾʾ ʩrʣʘʜʦʚʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʽʢʠ 

ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤʠ:  

1) ʉʫʤʽʰ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʚʟʘʻʤʥʦ ʧʨʦʥʠʢʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪ, ʱʦ 

ʟʘʧʦʚʥʶʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʦʙôʻʤ. ʂʦʞʥʘ ʢʦʤʧʦʥʝʥʪʘ ʻ ʥʝʧʝʨʝʨʚʥʠʤ ʦʜʥʦʨʽʜʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ (ʢʦʥʪʠʥʫʫʤʦʤ), ʩʪʘʥ ʷʢʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʫ.  

2) ɼʣʷ ʢʦʞʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʩʝʨʝʜʦʚʠʱʘ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʟʘʢʦʥʠ 

ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ, ʽʤʧʫʣʴʩʫ ʪʘ ʝʥʝʨʛʽʾ. ʄʘʩʘ, ʽʤʧʫʣʴʩ ʪʘ ʝʥʝʨʛʽʷ ʩʫʤʽʰʽ ʜʦʨʽʚʥʶʻ 

ʩʫʤʽ ʤʘʩ, ʽʤʧʫʣʴʩʽʚ ʪʘ ʝʥʝʨʛʽʡ ʾʾ ʢʦʤʧʦʥʝʥʪ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʫʤʽʰʽ ʥʝ ʟʤʽʥʶʻ ʟʘʛʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʤʘʩʠ, ʽʤʧʫʣʴʩʫ ʪʘ ʝʥʝʨʛʽʾ ʩʫʤʽʰʽ. 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʟʤʽʰʫʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʨʦʟʚôʷʟʫʻʪʴʩʷ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʟʘʜʘʯʘ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʝʡ ʪʘ ʩʪʘʥʫ ʨʽʜʠʥʠ, ʘ ʧʦʪʽʤ ʥʘ ʾʾ 

ʦʩʥʦʚʽ ï ʟʘʜʘʯʘ ʤʘʩʦʦʙʤʽʥʫ ʰʣʷʭʘʤʠ ʜʠʬʫʟʽʾ ʪʘ ʢʦʥʚʝʢʮʽʾ. 

ʂʽʥʝʤʘʪʠʢʘ ʨʫʭʫ ʙʘʛʘʪʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟ ʧʦʟʠʮʽʾ 

ɽʡʣʝʨʘ, ʪʦʙʪʦ ʚʩʽ ʧʦʜʘʣʴʰʽ ʚʠʩʥʦʚʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʛʣʷʜʽ ʥʝ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ x1, x2, x3. ɻʝʦʤʝʪʨʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʧʨʦʩʪʦʨʫ xʽ ʽ ʯʘʩ t ʥʦʩʷʪʴ ʥʘʟʚʫ 

ʟʤʽʥʥʠʭ ɽʡʣʝʨʘ.  

ʈʫʭ ʚ ʨʦʟʫʤʽʥʥʽ ɽʡʣʝʨʘ ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʦʤʠʤ, ʷʢʱʦ ʚʩʽ ʥʝʚʽʜʦʤʽ ʚʝʣʠʯʠʥʠ 

(ʧʝʨʝʤʽʱʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ, ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʪ. ʜ.) ʚʠʟʥʘʯʝʥʽ ʷʢ ʬʫʥʢʮʽʾ xʽ ʽ t. ʇʨʠ 

ʬʽʢʩʦʚʘʥʠʭ xʽ ʽ ʟʤʽʥʥʦʤʫ t ʮʽ ʬʫʥʢʮʽʾ ʦʧʠʩʫʶʪʴ ʟʤʽʥʫ ʟ ʯʘʩʦʤ ʚ ʜʘʥʽʡ ʪʦʯʮʽ 

ʧʨʦʩʪʦʨʫ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʯʘʩʪʠʥʢʘʤ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ.  

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʢʨʝʤʦʾ ʬʘʟʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʚʠʪʨʘʪʽ ʾʾ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ 

ʯʝʨʝʟ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʢʘʥʘʣʽʚ, ʜʝ ʨʫʭʘʻʪʴʩʷ ʬʘʟʘ.  

ʇʨʝʜʩʪʘʚʠʤʦ ʦʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʄʉʉ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚ ʝʡʣʝʨʝʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʨʦʮʝʩʽʚ: 

- ʨʽʚʥʷʥʥʷ ʨʫʭʫ: 
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vvf
CCCC
ÐÖr=+sÖÐ Ĕ , 

 

- ʨʽʚʥʷʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ: 

 

( ) )(
ĔĔ

VTT QTTvc +VÖÖs+ÐlÖÐ=ÐÖ
CCCC

, 

 

- ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ: 

 

CvC ÐÖ=Ðj
CC2

, 

 

- ʨʽʚʥʷʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ: 

 

( ) 0=rÖÐ v
CC

, 

 

ʜʝ r ï ʤʘʩʘ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ (ʛʫʩʪʠʥʘ) ʤʘʪʝʨʽʘʣʫ;  

v
C

 ï ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʪʦʯʢʠ ʪʽʣʘ;  

f
C

 ï ʚʝʢʪʦʨ ʟʦʚʥʽʥhʴʦʾ ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʦʜʠʥʠʮʶ ʦʙôʻʤʫ ʪʽʣʘ;  

sĔ ï ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ;  

v
CC
Ð  ï ʛʨʘʜʽʻʥʪ ʚʝʢʪʦʨʘ ʰʚʠʜʢʦʩʪʽ;  

)(VQ  ï ʚʽʜʥʝʩʝʥʘ ʜʦ ʦʜʠʥʠʮʽ ʤʘʩʠ ʰʚʠʜʢʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙôʻʤʥʦʛʦ 

ʧʨʠʪʦʢʫ ʪʝʧʣʘ ʨʘʟʦʤ ʟ ʽʥʰʦʶ ʥʝʤʝʭʘʥʽʯʥʦʶ ʝʥʝʨʛʽʻʶ;  
E  ï ʧʠʪʦʤʘ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ (ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʦʜʠʥʠʮʽ ʤʘʩʠ ʪʽʣʘ);  

ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʙʨʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ;  

ű  ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ.  

ɼʦ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʜʦʜʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ 

ʂʦʰʽ: 

 

( )ö
÷

õ
æ
ç

å Ð+Ð=e
T

uu
CCCC

2
1Ĕ

, 

  
( )ö

÷

õ
æ
ç

å Ð+Ð=V
T

vv
CCCC

2
1Ĕ

, 

 

ʷʢʽ ʟʚôʷʟʫʶʪʴ ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʽʡ eĔ ʟ ʚʝʢʪʦʨʦʤ ʧʝʨʝʤʽʱʝʥʴ u
C

 ʪʘ ʪʝʥʟʦʨ 

ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʘʮʽʡ VĔ ʟ ʚʝʢʪʦʨʦʤ ʰʚʠʜʢʦʩʪʝʡ v
C

.  

ɼʣʷ ʟʘʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʜʦ ʥʝʾ ʪʨʝʙʘ ʧʨʠʻʜʥʘʪʠ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ: 

 

( ) ,0,Ĕ,Ĕ,ĔĔ =Vesj T  
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ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʠʩʘʪʠ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʨʝʘʣʴʥʠʭ ʪʽʣ.  

ʈʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʤʽʰʽ ʤʦʜʝʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [319]: 

 

1 2lg lg (100- ) lgcm a m a m= +  

 

ʜʝ cm  ï ʚôʷʟʢʽʩʪʴ ʩʫʤʽʰʽ;  

1m  ï ʚôʷʟʢʽʩʪʴ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

2m  ï ʚôʷʟʢʽʩʪʴ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ;  

a ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ ʜʚʦʭ ʧʦʣʽʤʝʨʽʚ, ʘʙʦ ʧʦʣʽʤʝʨʽʚ ʟ ʽʥʰʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ 

ʚ ʯʝʨʚôʷʯʥʦʤʫ ʢʘʥʘʣʽ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ʾʭ ʚʚʝʜʝʥʥʷ ʟʛʽʜʥʦ ʩʭʝʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 8.6:  

1) ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʙʽʣʷ ʦʩʝʨʜʷ ʰʥʝʢʘ (ʜʠʚ. ʨʠʩ. 8.6, ʘ),  

ʪʘ  

2) ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʙʽʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʮʠʣʽʥʜʨʘ (ʜʠʚ. 
ʨʠʩ. 8.6, ʙ) ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʪʘ ʮʠʣʽʥʜʨʘ ʽ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚôʷʟʢʦʩʪʝʡ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ɿ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʰʫʚʘʯʽʚ 

ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ ʧʨʦʚʦʜʠʣʠ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ 

ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʭʽʜʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ ʟʤʽʰʫʚʘʯʘ 

(ʜʠʚ. ʨʠʩ. 8.6, ʚ). ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʽ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʣʘ ʧʨʠʡʥʷʪʘ 100Á. 

 

 

 

 

 

 
 

 

ʘ ʙ ʚ 
 

 

 

ʈʠʩ. 8.6.  ʉʭʝʤʘ ʚʚʝʜʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ: 

ʘ ï  ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʚ ʛʚʠʥʪʦʚʠʡ ʢʘʥʘʣ ʙʽʣʷ ʦʩʝʨʜʷ 

ʰʥʝʢʘ; 

ʙ ï ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʘ̔ʣ ʚʚʦʜʠʪʴʩʷ ʚ ʛʚʠʥʪʦʚʠʡ ʢʘʥʘʣ ʙʽʣʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ; 

ʚ ï ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʫ ʚʭʽʜʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ 

ʙʘʨôʻʨʥʦʛʦ ʟʤʽʰʫʚʘʯʘ 
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ɺ ʷʢʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʦʥʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʝʢʩʪʨʫʜʝʨʘ 

ʧʨʠʡʥʷʪʦ:  

ʜʽʘʤʝʪʨ ʦʩʝʨʜʷ ʰʥʝʢʘ ï 72 ʤʤ,  

ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ ï 90 ʤʤ,  

ʜʦʚʞʠʥʘ ʟʦʥʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ï 300 ʤʤ,  

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ï 8 ʨʘʜ/ʩ,  

ʰʚʠʜʢʽʩʪʴ ʦʩʴʦʚʦʾ ʧʦʜʘʯʽ ʨʽʜʠʥ 0,1 ʤ/ʩ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʜʠʥʘʤʽʯʥʦʛʦ ʟʤʽʰʫʚʘʯʘ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 8.7. 

 

 

 

 

 

ʈʠʩ. 8.7. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʜʠʥʘʤʽʯʥʦʛʦ ʟʤʽʰʫʚʘʯʘ 

 

ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʚ ʯʝʨʚôʷʯʥʦʤʫ ʢʘʥʘʣʽ 

ʧʨʦʚʝʜʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ Ansys Fluent, ʘ  ʜʠʥʘʤʽʯʥʦʛʦ ʟʤʽʰʫʚʘʯʘ ï ʧʘʢʝʪʫ 

Ansys Polyflow, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ANSYS 

Academic Teaching POLYFLOW [323]. 

ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʚ ʚ ʛʚʠʥʪʦʚʦʤʫ 

ʢʘʥʘʣʽ ʝʢʩʪʨʫʜʝʨʘ ʧʨʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʚʚʝʜʝʥʥʷ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʜʠʚ. ʨʠʩ. 8.6, ʘ, ʙ) ʧʦʢʘʟʘʣʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʦʙʝʨʪʦʚʦʛʦ 

ʨʫʭʫ ʰʥʝʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦ ʤʽʨʽ ʾʭ ʨʫʭʫ ʚʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ 

ʢʘʥʘʣʫ [323].  

ɿʤʽʰʫʚʘʥʥʷ ʟʘ ʫʤʦʚʠ ʨʽʚʥʠʭ ʚ'ʷʟʢʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʪʠʚʥʽʰʝ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʷ ʦʙʝʨʪʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʪʘʢ 

ʷʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʣʠʧʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʦ ʨʫʭʦʤʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦ ʤʽʨʽ ʨʫʭʫ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʢʘʥʘʣʽ ʝʢʩʪʨʫʜʝʨʘ (ʨʠʩ. 8.8). 
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ʈʠʩ. 8.8. ʈʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚ ʧʣʦʱʠʥʘʭ ʦʩʴʦʚʦʛʦ ʧʝʨʝʪʠʥʫ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ: 

ʘ ī  ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʙʽʣʷ ʦʩʝʨʜʷ ʰʥʝʢʘ;  

ʙ ī ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʙʽʣʷ ʮʠʣʽʥʜʨʘ 

 

 

 

ɺ ʨʝʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠʩʷ, ʥʘ ʷʢʽʡ ʛʣʠʙʠʥʥʽ ʚ ʟʦʥʽ 

ʟʤʽʰʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʚʦʜʠʪʠ ʙʽʣʴʰ ʚ'ʷʟʢʠʡ ʧʦʣʽʤʝʨ ʚʽʜʥʦʩʥʦ ʦʩʥʦʚʥʦʛʦ 

ʨʦʟʧʣʘʚʫ.  

ʅʘ ʨʠʩ. 8.9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʟ ʨʽʟʥʦʶ ʚ'ʷʟʢʽʩʪʶ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʪʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʮʠʣʽʥʜʨʘ.  
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ʈʠʩ. 8.9.  ʈʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦ ʜʦʚʞʠʥʽ ʟʦʥʠ ʟʤʽʰʫʚʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʚ'ʷʟʢʦʩʪʝʡ ʜʠʩʧʝʨʛʫʶʯʦʛʦ ʪʘ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ (1:1, 1:100) 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚ ʦʙʝʨʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʮʠʣʽʥʜʨʘ ʪʘ ʰʥʝʢʘ: 

1 ī ʦʙʝʨʪʦʚʠʡ ʮʠʣʽʥʜʨ, ʚ'ʷʟʢʦʩʪʽ 1:100;  

 2 ī ʦʙʝʨʪʦʚʠʡ ʰʥʝʢ, ʚ'ʷʟʢʦʩʪʽ 1:100; 

3 ī  ʦʙʝʨʪʦʚʠʡ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨ, ʚ'ʷʟʢʦʩʪʽ 1:1; 

4 ī  ʦʙʝʨʪʦʚʠʡ ʰʥʝʢ ʚ'ʷʟʢʦʩʪʽ 1:1 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ'ʷʟʢʽʩʪʴ ʜʠʩʧʝʨʛʫʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰʘ ʚ 50-100 ʨʘʟʽʚ ʚʽʜ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʟʤʽʰʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʦʥʽ ʙʽʣʷ ʦʙʝʨʪʦʚʦʛʦ ʰʥʝʢʘ, ʪʘʢ ʷʢ ʥʘ ʙʽʣʴʰ ʚ'ʷʟʢʠʡ 

ʤʘʪʝʨʽʘʣ ʜʽʶʪʴ ʚʝʣʠʢʽ ʩʠʣʠ ʟʩʫʚʫ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʘʱʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʙʽʣʴʰ 

ʚ'ʷʟʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʥʰ ʚ'ʷʟʢʦʤʫ [323]. 

ʇʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚ'ʷʟʢʦʩʪʝʡ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 1:1 ʪʘ ʚʚʝʜʝʥʥʽ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʨʘʜʽʫʩʘ ʰʥʝʢʘ (ʜʠʚ. ʨʠʩ. 8.6, ʙ) ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʝʥʰ 

ʘʢʪʠʚʥʦ, ʯʠʤ ʚ ʚʘʨʽʘʥʪʽ ʚʚʝʜʝʥʥʷ ʟʛʽʜʥʦ ʨʠʩ.8.6, ʘ. 

ɺ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ ʚʚʝʜʝʥʥʷ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʨʦʟʧʦʜʽʣʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʟʥʘ.             

ʋ ʚʠʧʘʜʢʫ ʚʚʝʜʝʥʥʷ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʘʜʽʫʩʘ ʰʥʝʢʘ 

ʰʚʠʜʢʽʩʪʴ ʟʤʽʰʫʚʘʥʥʷ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ.  

ɺʞʝ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʰʠʭ ʚʠʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʟʤʽʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʠʩʧʝʨʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚôʷʟʢʦʩʪʝ ʢʦʤʧʦʥʝʥʪʽʚ 1:100. ʇʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚôʷʟʢʦʩʪʝ 

ʢʦʤʧʦʥʝʥʪʽʚ 1:1 ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʽʰʫʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʥʝʦʙʭʽʜʥʘ ʜʦʚʞʠʥʘ 

ʟʦʥʠ ʟʤʽʰʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨôʻʨʥʦʛʦ ʟʤʽʰʫʚʘʯʘ  

(ʜʠʚ. ʨʠʩ. 8.7) ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 8.10 [323].  
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ʈʠʩ. 8.10. ɿʤʽʥʘ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ ʧʦ ʜʦʚʞʠʥʽ 

ʙʘʨôʻʨʥʦʛʦ ʟʤʽʰʫʚʘʯʘ 

 

 

 

 

 

 

ʅʘ ʚʭʽʜʥʽʡ ʟʦʥʽ ʟʤʽʰʫʚʘʯʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʆʯʝʚʠʜʥʦ, ʮʝ ʟʫʤʦʚʣʝʥʦ ʝʬʝʢʪʦʤ ʚʭʦʜʫ ʧʦʣʽʤʝʨʫ ʚ ʙʘʨôʻʨʥʽ 

ʟʘʟʦʨʠ ʽ ʨʦʟʧʦʜʽʣʴʯʽ ʧʦʚʟʜʦʚʞʥʽ ʢʘʥʘʣʠ, ʚ ʷʢʠʭ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ.  

ʎʝ ʟʫʤʦʚʣʶʻ ʜʠʩʠʧʘʮʽʶ ʝʥʝʨʛʽʾ ʚ ʟʘʟʦʨʘʭ ʤʽʞ ʛʨʝʙʝʥʷʤʠ ʽ ʢʦʨʧʫʩʦʤ, ʚ 

ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʷ 87,5% ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʧʦʯʘʪʢʦʚʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 463 ʂ  ʽ 12,5% ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʭʽʜʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 363 ʂ.  

ʆʯʝʚʠʜʥʦ ʚʩʝ ʮʝ ʟʫʤʦʚʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʚ ʩʫʤʽʰʽ ʟʽ 100Á ʜʦ 118Á.  

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʭʦʜʞʝʥʥʽ ʩʫʤʽʰʽ ʧʦ ʢʘʥʘʣʘʭ ʟʤʽʰʫʚʘʯʘ ʨʽʟʥʠʮʷ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʞʥʦʤʫ ʟ ʡʦʛʦ ʧʦʩʣʽʜʫʶʯʠʭ ʧʝʨʝʨʽʟʽʚ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʄʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʽʤʝʨʥʦʾ ʩʫʤʽʰʽ ʫ ʢʽʥʮʝʚʦʤʫ 

ʚʠʭʽʜʥʦʤʫ ʢʽʣʴʮʝʚʦʤʫ ʧʝʨʝʨʽʟʽ ʟʤʽʰʫʚʘʯʘ ʜʦʩʷʛʘʻ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ      

90 ʦʙ/ʭʚ ʽ ʩʪʘʥʦʚʠʪʴ 15Á.  

ɿʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʤʽʰʫʚʘʯʘ ʟ 90 ʦʙʝʨʪʽʚ ʜʦ 30 ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ ʜʦ 25Á. ʗʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ 

ʩʫʤʽʰʽ ʟʘ ʦʮʽʥʢʦʶ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʧʦʯʘʪʢʦʚʦʾ ʽ ʢʽʥʮʝʚʦʾ  ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ  ʫ ʚʭʽʜʥʦʤʫ ʪʘ ʚʠʭʽʜʥʦʤʫ ʧʝʨʝʨʽʟʘʭ ʟʘ ʟʤʽʥʠ ʯʠʩʝʣ ʦʙʝʨʪʽʚ ʚʽʜ 30 

ʜʦ 90 ʦʙ/ʭʚ ʟʙʽʣʴʰʠʣʘʩʴ ʚʽʜ 4 ʜʦ 6,6 ʨʘʟʽʚ [323]. 
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8.3. ɽʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʟ 
ʜʠʩʧʝʨʩʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʫ ʚʠʛʣʷʜʽ ʧʦʜʨʽʙʥʝʥʦʾ ʜʝʨʝʚʠʥʠ  

 

ɹʘʛʘʪʦ ʚʯʝʥʠʭ [310, 312, 315, 317, 318] ʟʘʟʥʘʯʘʻ,  ʱʦ ʧʨʦʙʣʝʤʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʝʢʩʪʨʫʟʽʾ ʚ ʰʥʝʢʦʚʠʭ (ʯʝʨʚ ʷʯʥʠʭ) ʤʘʰʠʥʘʭ ʚʠʨʽʰʫʻʪʴʩʷ 

(ʫ ʪ.ʯ. ʷʢ ʥʘʪʫʨʥʠʤʠ, ʪʘʢ ʽ ʯʠʩʝʣʴʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ) ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʪʝʨʤʦʧʣʘʩʪʽʚ.  

ʅʘʪʦʤʽʩʪʴ ʜʣʷ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʚʦʥʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʘ, ʱʦ, 

ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʨʠʤʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʚʝʨʜʥʫʯʠʤʠ 

(ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʤʠ) ʧʦʣʽʤʝʨʥʠʤʠ ʤʘʪʨʠʮʷʤʠ.  

ʑʝ ʦʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʘʢʪʦʧʣʘʩʪʽʚ, ʚʽʜʤʽʥʥʦ  ʁʚʽʜ ʪʝʨʤʦʧʣʘʩʪʽʚ,  ʻ 

ʾʭ ʟʜʘʪʥʽʩʪʴ ʩʦʨʙʫʚʘʪʠ ʚʦʣʦʛʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʚʝʨʜʥʠʢʽʚ (ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʽʜʢʠʭ ʡ ʣʝʪʶʯʠʭ), ʱʦ (ʪʦʙʪʦ ʛʽʛʨʦʪʝʨʤʽʯʥ ̔ʚʣʘʩʪʠʚʦʩʪ ̔ʧʦʣʽʤʝʨʥʠʭ 

ʟʚôʷʟʫʶʯʠʭ) ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʫ ʝʢʩʪʨʫʟʽʾ.  

ɸʜʞʝ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʽʟʦʪʝʨʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʝʢʩʪʨʫʟʽʾ 

ʪʚʝʨʜʥʫʯʠʭ ʩʝʨʝʜʦʚʠʱ ʽʟ ʟʤʽʥʥʠʤʠ ʪʝʧʣʦʬʽʟʠʯʥʠʤʠ ʪʘ ʨʝʦʣʦʛʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ.  

ʉʝʨʝʜ ʥʝʙʘʛʘʪʴʦʭ ʨʦʙʽʪ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʣʽʜ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜʟʥʘʯʠʪʠ 

ʨʦʙʦʪʫ [324], ʤʝʪʦʶ ʷʢʦʾ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʽʚ ʝʢʩʪʨʫʟʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ 

ʫ ʚʠʨʦʙʠ ʽʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ, ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʟ 

ʜʝʨʝʚʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ, ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʢʽʥʝʪʽʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʝʢʩʪʨʫʟʽʾ ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʰʥʝʢʦʚʠʭ ʤʘʰʠʥʘʭ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʨʫʡʥʽʚʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ.  

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʝʢʩʪʨʫʟʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ 

ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʨʦʙʦʪʠ ɹʘʩʦʚʘ ʅ.ɯ., ɹʦʩʪʘʥʜʞʽʷʥʘ ʉ.ɸ., ɹʦʷʨʯʝʥʢʘ ɺ.ɯ., 

ɹʝʨʥʭʘʨʜʪʘ ɽ., ɺʘʛʘʥʦʚʘ ɼ.ɸ., ɻʝʨʘʩʠʤʝʥʢʘ ɺ.ɸ., ɻʫʟʷ ʆ.ʄ., ɼʨʫʷʥʦʚʘ ɹ.ɸ., 

ɾʠʨʢʦʚʘ ʇ.ɺ., ɯʚʘʥʦʚʘ ɸ.ɺ., ʃʠʢʦʚʘ ɸ.ɺ., ʄʘʣʢʽʥʘ ɸ.ʗ., ʄʘʢ-ʂʝʣʚʽ ɼ., ʆʙʣʽʚʽʥʘ 

ɸ.ʅ., ʈʫʜʦʙʘʰʪʘ ʉ.ʇ., ʉʣʦʙʦʜʢʽʥʘ ʃ.ʉ., ʉʪʦʣʠʥʘ ʉ.ɸ., ʊʘʜʤʦʨʘ 3., ʊʦʨʥʝʨʘ 

ʅ.ɺ., ʊʷʙʽʥʘ ʅ.ɺ., ʍʘʰʠʥʘ ɽ., ʌʫʜʟʽ ʊ., ʌʽʰʝʨʘ ʈ., ʋʛʦʣʴʻʚʘ ɹ.ʅ., ʏʝʨʝʧʘʥʦʚʘ 

ɻ.ɯ., ʐʫʙʽʥʘ ɻ.ʉ., ʐʚʝʜʦʚʘ ɹ.ɸ., ʗʥʢʦʚʘ ɺ.ɯ. ʪʘ ʽʥ. 

ɽʢʩʪʨʫʜʝʨ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʟʘʢʨʠʪʘ ʧʽʜʩʠʩʪʝʤʘ, ʷʢʘ ʦʙʤʽʥʶʻʪʴʩʷ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʽʣʴʢʠ ʝʥʝʨʛʽʻʶ ʫ ʬʦʨʤʽ ʪʝʧʣʦʪʠ. ɺʠʜʘʣʝʥʥʷ 

ʨʦʟʯʠʥʥʠʢʘ ʟ ʨʝʘʢʪʦʧʣʘʩʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ ʚ ʢʦʥʚʝʢʪʠʚʥʽʡ 

ʩʫʰʘʨʮʽ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʘʧʘʨʘʪʽʚ (ʧʽʜʩʠʩʪʝʤ) ʫʪʚʦʨʶʻ ʻʜʠʥʫ ʩʠʩʪʝʤʫ. ɺʩʽ 

ʝʣʝʤʝʥʪʘʨʥʽ ʩʪʘʜʽʾ (ʞʠʚʣʝʥʥʷ, ʩʪʠʩʥʝʥʥʷ, ʜʦʟʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ, ʪʝʧʣʦʚʘ 

ʦʙʨʦʙʢʘ) ʨʦʟʜʽʣʝʥʽ ʚ ʧʨʦʩʪʦʨʽ ʽ ʯʘʩʽ ʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʝʮʝʧʪʫʨʠ, ʥʘʧʦʚʥʝʥʽ 

ʨʝʘʢʪʦʧʣʘʩʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʪʘʥʘʭ. ʇʨʠ ʦʙ'ʻʤʥʽʡ ʯʘʩʪʮʽ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʦʾ ʩʤʦʣʠ, ʤʝʥʰʦʾ ʧʦʨʠʩʪʦʩʪʽ ʩʢʝʣʝʪʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʠʥʦʢ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʩʫʤʽʰ ʟʜʘʪʥʘ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʩʪʠʩʢʘʶʯʠʭ ʟʫʩʠʣʴ, ʽ ʟʘ 

ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʩʠʧʢʠʤ ʤʘʪʝʨʽʘʣʦʤ.  
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ʋ ʨʘʟʽ, ʢʦʣʠ ʨʦʟʯʠʥ ʩʤʦʣʠ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʶʻ ʧʦʨʦʞʥʠʥʠ ʤʽʞ 

ʯʘʩʪʠʥʢʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ, ʩʫʤʽʰ ʻ ʥʝʩʪʠʩʢʘʻʤʦ  ʁ ʪʘ ʾʾ ʧʦʨʠʩʪʽʩʪʴ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʋ ʪʘʢʦʤʫ ʩʪʘʥʽ ʩʫʤʽʰ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʩʦʢʦʥʘʧʦʚʥʝʥʘ ʩʫʩʧʝʥʟʽʷ ʟ 

ʨʝʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʥʛʘʤʦʚʩʴʢʦʾ ʨʽʜʠʥʠ. 

ʇʝʨʝʭʽʜ ʥʘʧʦʚʥʝʥʦʛʦ ʨʝʘʢʪʦʧʣʘʩʪʫ ʟ ʩʠʧʢʦʛʦ ʩʪʘʥʫ ʚ ʩʪʘʥ ʥʝʩʪʠʩʣʠʚʦʾ 

ʨʽʜʠʥʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʨʜʦʥʽ ʤʽʞ ʟʦʥʘʤʠ ʩʪʠʩʥʝʥʥʷ ʽ ʜʦʟʫʚʘʥʥʷ. 

ʋʤʦʚʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʤʘʢʨʦʢʽʥʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʝʢʩʪʨʫʟʽʡʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ (ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ, ʢʦʥʚʝʨʩʽʾ ï ʤʦʥʦʤʝʨʘ ʚ ʧʦʣʽʤʝʨ) ʽ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʝʘʢʪʦʧʘʣʘʩʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ ʤʽʞ ʩʢʣʘʜʦʤ, 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʜʠʥʘʤʽʢʦʶ ʾʭ ʟʤʽʥʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ.  

ɼʘʥʝ ʧʦʣʦʞʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʢʦʥʮʝʧʮʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʚʠʭʦʜʷʯʠ ʟ ʧʦʯʘʪʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʨʝʮʝʧʪʫʨʠ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʫʤʦʚ ʾʾ ʧʝʨʝʨʦʙʢʠ ʫ ʚʠʨʽʙ. 

ʈʝʘʢʪʦʧʣʘʩʪʠʯʥʘ ʢʦʤʧʦʟʠʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʨʠʬʘʟʥʘ ʩʠʩʪʝʤʘ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʠʥʦʢ ʥʘʧʦʚʥʶʚʘʯʘ, ʨʦʟʯʠʥʫ ʧʦʣʽʤʝʨʫ ʽ ʛʘʟʫ ʚ ʧʦʨʘʭ. 

ʊʝʤʧʝʨʘʪʫʨʥʽ ʟʤʽʥʠ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘʧʦʚʥʶʚʘʯʘ ʻ ʦʙʦʨʦʪʥʠʤʠ. ɼʣʷ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ ʘʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʤʽʥʶʶʪʴʩʷ ʥʝʦʙʦʨʦʪʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʚʝʨʩʽʾ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ [324] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʝʞʠʤʽʚ ʝʢʩʪʨʫʟʽʾ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʜʨʽʙʥʝʥʦʾ ʜʝʨʝʚʠʥʠ ʽ 

ʬʦʩʬʦʛʽʧʩʫ, ʘ ʚ ʷʢʦʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ ʟʚôʷʟʫʶʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʦʜʥʠʡ 

ʨʦʟʯʠʥ ʢʘʨʙʘʤʽʜʥʦʾ ʩʤʦʣʠ. 

ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʥʷʤ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʪʨʫʟʽʾ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʟ ʜʘʥʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʢʦʤʧʦʟʠʮʽʾ ʨʽʟʥʠʭ ʨʝʮʝʧʪʫʨ 

ʥʘ ʦʩʥʦʚʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʢʘʨʙʘʤʽʜʥʦʛʦ ʧʦʣʽʤʝʨʫ, ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ ʽ ʬʦʩʬʦʛʽʧʩʫ. 

ʊʝʩʪʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʝʢʩʪʨʫʜʝʨʽ ʟ ʜʽʘʤʝʪʨʦʤ ʯʝʨʚ'ʷʢʘ 

4Ā10-3 ʤ ʽ ʜʦʚʞʠʥʦʶ ʢʘʥʘʣʫ 0,8 ʤ. ʇʦʨʽʚʥʶʚʘʣʠʩʷ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʽʟʥʠʭ ʧʝʨʝʪʠʥʘʭ ʢʘʥʘʣʫ, ʪʠʩʢʫ, 

ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʪʫ. ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟʘʜʦʚʽʣʴʥʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʦʤ. 

ɹʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʝʢʩʪʨʫʟʽʾ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʫ 

ʰʥʝʢʦʚʠʭ ʤʘʰʠʥʘʭ ʤʦʞʣʠʚʦ, ʷʢʱʦ ʚʽʜʦʤʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ 

ʤʘʢʨʦʢʽʥʝʪʠʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʽ ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ 

ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ.  

ʏʠʩʝʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ [324] ʧʨʦʚʦʜʠʚʩʷ ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʥʝʟʘʣʝʞʥʠʭ 

ʟʤʽʥʥʠʭ ʫ ʪʘʢʠʭ ʤʝʞʘʭ: 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ī ʚʽʜ 0,1 ʩ -1 ʜʦ 2,0 ʩ -1; 

ʢʫʪ ʛʚʠʥʪʦʚʦʾ ʥʘʨʽʟʢʠ ʰʥʝʢʘ ī ʚʽʜ 10 ʦ ʜʦ 25 ʦ; 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ī ʚʽʜ 0 ɺʪ/ʤĀʦʂ  ʜʦ  200 ɺʪ/ʤĀʦʂ; 

ʨʝʮʝʧʪʫʨʘ ʢʦʤʧʦʟʠʮʽʾ: 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʢʘʨʙʘʤʽʜʥʦʾ ʩʤʦʣʠ ī 0,3; 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ ī ʚʽʜ 0,05 ʜʦ 0,1; 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʬʦʩʬʦʛʽʧʩʫ ī  ʚʽʜ 0,6 ʜʦ 0,7. 
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ɿʤʽʥʘ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʰʽ ʧʦ ʜʦʚʞʠʥʽ ʢʘʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʽʟʦʪʝʨʤʽʯʥʦʩʪʽ ʽ ʢʦʥʚʝʨʩʽʾ ʻ ʧʨʠʯʠʥʦʶ ʧʦʷʚʠ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʪʠʩʢʫ. ʅʘ 

ʧʦʯʘʪʢʦʚʽʡ ʜʽʣʷʥʮʽ ʢʘʥʘʣʫ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ 

ʢʦʥʚʝʨʩʽʷ ʥʝʚʝʣʠʢʘ ʯʝʨʝʟ ʤʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ. ʊʦʤʫ ʪʫʪ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʩʠʣʴʥʝ ʧʘʜʽʥʥʷ ʛʨʘʜʽʻʥʪʘ ʪʠʩʢʫ ʽ ʥʝʣʽʥʽʡʥʠʡ ʨʽʩʪ ʪʠʩʢʫ. 

ʋ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʩʫʤʽʰʽ ʜʦ ʚʠʭʦʜʫ ʟ ʢʘʥʘʣʫ ʾʾ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ ʚ 

ʘʜʽʘʙʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘ ʢʦʥʚʝʨʩʽʷ ʟʨʦʩʪʘʻ. ɿʘ ʧʝʚʥʠʭ ʚʠʪʨʘʪ 

ʤʦʞʝ ʥʘʩʪʫʧʠʪʠ ʤʦʤʝʥʪ, ʢʦʣʠ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʢʘʥʘʣʫ ʧʦʯʥʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʘʚʠʥʦʧʦʜʽʙʥʝ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ 

ʢʘʥʘʣʽ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʟʘʢʫʧʦʨʢʠ ʬʦʨʤʫʶʯʦʛʦ ʢʘʥʘʣʫ, ʢʦʣʠ 

ʩʫʤʽʰ ʚʪʨʘʯʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʪʝʢʫʯʦʩʪʽ. 

ʇʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʪʠʩʢʫ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʪʝʧʣʦʦʙʤʽʥʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʝʛʫʣʶʚʘʪʠ ʪʠʩʢ ʧʝʨʝʜ ʬʦʨʤʫʶʯʦʶ 

ʛʦʣʦʚʢʦʶ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʜʦʮʽʣʴʥʦ ʰʣʷʭʦʤ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʜʽʣʷʥʢʠ ʢʘʥʘʣʫ ʽ ʥʘʛʨʽʚʫ ʥʘʩʪʫʧʥʦʛʦ. 

ʊʘʢʘ ʢʦʤʙʽʥʘʮʽʷ "ʦʭʦʣʦʜʞʝʥʥʷ ī ʥʘʛʨʽʚʘʥʥʷ" ʧʦ ʟʦʥʘʭ ʢʘʥʘʣʫ ʝʢʩʪʨʫʜʝʨʘ 

ʫʩʫʚʘʻ ʧʝʨʝʛʨʽʚ ʩʫʤʽʰʽ (ʪʝʧʣʦʚʝ ʟʘʡʤʘʥʥʷ) ʽ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʜʯʘʩʥʦʾ 

ʚʪʨʘʪʠ ʾʾ ʧʣʠʥʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʚʝʨʩʽʾ ʩʤʦʣʠ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʧʨʠ ʤʘʣʠʭ ʚʠʪʨʘʪʘʭ, ʢʦʣʠ ʬʦʨʤʫʶʪʴʩʷ ʚʠʨʦʙʠ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʪʦʥʢʠʤʠ 

ʩʪʽʥʢʘʤʠ. 

ʅʘ ʩʪʘʜʽʾ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚ ʢʦʤʧʦʟʠʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʬʦʨʤʫʶʪʴʩʷ 

ʥʝʦʜʥʦʨʽʜʥʽ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʢʦʥʚʝʨʩʽʾ. ʊʦʤʫ ʣʦʢʘʣʴʥʽ ʽ 

ʤʘʢʨʦʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ʆʩʪʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʩʝʨʝʜʥʝʥʥʷ ʧʝʨʰʠʭ. ʇʨʠ ʮʴʦʤʫ ʚʥʘʩʣʽʜʦʢ ʨʦʟʪʷʛʫʚʘʥʥʷ ʰʘʨʽʚ ʟ ʥʠʟʴʢʦʶ 

ʢʦʥʚʝʨʩʽʻʶ ʤʦʞʣʠʚʦ ʧʦʷʚʘ ʜʝʬʝʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʨʦʟʨʠʚʽʚ ʩʫʮʽʣʴʥʦʩʪʽ ʪʽʣʘ 

ʨʝʘʢʪʦʧʣʘʩʪʫ.  

ʋʤʦʚʠ ʩʫʰʢʠ ʪʘʢʦʞ ʩʧʨʘʚʣʷʶʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ 

ʢʦʤʧʣʝʢʩʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽ ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ ʧʽʜ ʯʘʩ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʬʽʣʴʥʠʭ 

ʚʠʨʦʙʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʤʘʣʦʥʘʚʘʥʪʘʞʝʥʠʭ, ʜʦʧʦʤʽʞʥʠʭ ʽ 

ʪʝʧʣʦʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʝʢʩʪʨʫʟʽʻʶ ʚʠʩʦʢʦʥʘʧʦʚʥʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʦʩʬʦʛʽʧʩʫ, ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʢʘʨʙʘʤʽʜʥʦʾ ʩʤʦʣʠ ʽ ʥʝʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʛʘʰʝʥʦʛʦ ʚʘʧʥʘ. ʆʜʝʨʞʫʚʘʥʽ ʧʨʦʬʽʣʴʥʽ ʚʠʨʦʙʠ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʧʦʚʥʦʮʽʥʥʠʤʠ ʟʘʤʽʥʥʠʢʘʤʠ ʧʨʦʬʽʣʽʚ ʟ ʜʦʨʦʛʠʭ ʪʝʨʤʦʧʣʘʩʪʽʚ, ʘ 

ʧʦ ʚʦʛʥʝ- ʪʘ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʤʘʶʪʴ ʥʝʟʘʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʥʠʤʠ [324]. 

ʆʧʪʠʤʘʣʴʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʩʠʨʦʚʠʥʥʽ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʷʪʴ ʙʣʠʟʴʢʦ 25% 

ʨʦʟʯʠʥʫ ʢʘʨʙʘʤʽʜʥʦʾ ʩʤʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 65 ʤʘʩ. %. ʂʦʤʧʦʟʠʮʽʾ ʟ ʤʝʥʰʠʤ 

ʚʤʽʩʪʦʤ ʩʤʦʣʠ (ʱʦ ʙʘʞʘʥʦ ʚ ʮʽʣʷʭ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʨʦʙʽʚ) ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʞʦʨʩʪʢʽʩʪʴ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʚʠʩʦʢʠʭ ʛʨʘʜʽʻʥʪʘʭ ʪʠʩʢʫ 

ʥʝʤʦʞʣʠʚʦ ʦʜʝʨʞʫʚʘʪʠ ʟ ʥʠʭ ʚʠʨʦʙʠ ʟ ʪʦʥʢʠʤʠ ʩʪʽʥʢʘʤʠ ʡ ʦʜʥʦʨʽʜʥʦʾ 

ʩʪʨʫʢʪʫʨʠ. 



 

 194 

 

ɹʫʣʦ ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ 

ʋɿ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʙʣʠʟʴʢʦ 20 ʢɺʪ/ʤ2 ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʚ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʪʨʫʜʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʣʠʥʥʽʩʪʴ ʩʫʤʽʰʝʡ, ʟʤʝʥʰʠʪʠ ʢʦʥʪʘʢʪʥʝ ʪʝʨʪʷ ʤʽʞ 

ʩʫʤʽʰʰʶ ʽ ʩʪʽʥʢʘʤʠ ʬʦʨʤʫʶʯʦʾ ʛʦʣʦʚʢʠ ʡ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʟʘʪʚʝʨʜʽʥʥʷ 

ʢʘʨʙʘʤʽʜʥʦʾ ʩʤʦʣʠ. ʎʝ ʷʚʠʱʝ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʚʠʨʦʙʽʚ ʟ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʝʢʩʪʨʫʟʽʾ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʫʞʥʠʤ ʋɿ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʝ ʦʟʚʫʯʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʽʤʧʫʣʴʩʥʠʡ  (ʢʦʨʦʪʢʦʯʘʩʥʠʡ) ʚʧʣʠʚ ʋɿ ʥʘ 

ʩʝʨʝʜʦʚʠʱʝ. ʊʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʩʪʘʥʦʚʠʣʘ 2ī5 ʩ. ʎʝ ʟʘʧʦʙʽʛʘʻ ʤʝʭʘʥʽʯʥʽʡ 

ʜʝʩʪʨʫʢʮʽʾ ʩʤʦʣʠ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʽʥʰʠʭ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʋɿ-ʚʧʣʠʚʫ.  

ɿʘ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ [324] ʙʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ ʜʦʩʣʽʜʥʘ ʧʘʨʪʽʷ ʧʨʦʬʽʣʴʥʠʭ 

ʚʠʨʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʤʽʥʠ ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʨʦʙʽʚ ʟ ʘʣʶʤʽʥʽʶ ʽ 

ʪʝʨʤʦʧʣʘʩʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʜʠʩʝʨʪʘʥʪʦʤ [324] ʙʫʣʘ ʟʘʜʝʢʣʘʨʦʚʘʥʘ ʪʘʢʘ ʥʘʫʢʦʚʘ ʥʦʚʠʟʥʘ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1) ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʝʢʩʪʨʫʟʽʾ ʽ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʥʘʧʦʚʥʝʥʠʭ ʨʦʟʯʠʥʽʚ ʨʝʘʢʪʦʧʣʘʩʪʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʫʤʦʚʠ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʤʘʢʨʦʢʽʥʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʤʧʦʟʠʪʫ. ʄʦʜʝʣʽ ʫʥʽʚʝʨʩʘʣʴʥʽ, ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʜʝʨʞʫʚʘʥʠʭ ʧʦ 

ʝʢʩʪʨʫʟʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʫ ʰʥʝʢʦʚʠʭ ʤʘʰʠʥʘʭ. 

2) ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʤʠʢʘʶʯʠʭ ʨʽʚʥʷʥʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʆʪʨʠʤʘʥʦ ʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ ʧʦ ʢʦʤʧʨʝʩʽʡʥʠʤ, ʨʝʦʢʽʥʝʪʠʯʥʠʤ, ʪʝʧʣʦʬʽʟʠʯʥʠʤ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤ, 

ʤʝʭʘʥʽʯʥʠʤ ʽ ʛʽʛʨʦʪʝʨʤʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʧʦʣʽʤʝʨʥʠʭ ʟʚôʷʟʫʶʯʠʭ, ʘ ʪʘʢʦʞ 

ʜʝʨʝʚʥʠʭ ʡ ʽʥʰʠʭ ʜʠʩʧʝʨʩʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʝʩʪʠ 

ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʇɽʆʄ ʝʢʩʪʨʫʟʽʾ ʜʠʩʧʝʨʩʥʦʥʘʧʦʚʥʝʥʠʭ 

ʨʝʘʢʪʦʧʣʘʩʪʽʚ. 

3) ɺʩʪʘʥʦʚʣʝʥʦ ʤʘʢʨʦʢʽʥʝʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʢʩʪʨʫʟʽʾ ʚ ʰʥʝʢʦʚʠʭ 

ʤʘʰʠʥʘʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʟ ʜʝʨʝʚʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʜʠʩʧʝʨʩʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ. 

ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʦʜʽʙʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʽ ʭʽʤʽʯʥʝ ʜʞʝʨʝʣʦ ʪʝʧʣʦʪʠ 

ʦʙʤʝʞʫʶʪʴ ʫʤʦʚʠ ʝʢʩʪʨʫʟʽʾ ʟʘ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʤʧʦʟʠʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʫʤʦʚ ʾʭ 

ʧʝʨʝʨʦʙʢʠ. 

4) ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʛʣʠʙʠʥʠ ʢʦʥʚʝʨʩʽʾ ʨʦʟʯʠʥʽʚ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʚ'ʷʟʘʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʩʦʨʙʦʚʘʥʦʾ ʢʘʨʙʘʤʽʜʥʦʶ ʽ ʬʝʥʦʣʴʥʦʶ 

ʩʤʦʣʦʶ ʚʦʣʦʛʠ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʠʣʦʣʴʥʠʭ ʛʨʫʧ. 

5) ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʝʢʩʪʨʫʟʽʾ ʚʠʩʦʢʦʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʘʭ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽʡ  (ʋɿ) ʚʽʙʨʘʮʽʾ ʩʪʽʥʦʢ 

ʬʦʨʤʫʶʯʦʛʦ ʢʘʥʘʣʫ. 

ʅʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʪʘ ʇɽʆʄ-

ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʪʨʫʟʽʾ 
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ʥʘʧʦʚʥʝʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʰʥʝʢʦʚʠʭ ʤʘʰʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ, ʦʢʨʽʤ ʬʦʨʤʫʚʘʥʥʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʚʠʨʦʙʽʚ ʟ ʪʝʨʤʦʧʣʘʩʪʽʚ,  ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʪʨʫʟʽʾ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʟ ʨʝʘʢʪʦʧʣʘʩʪʽʚ ʻ ʥʘʩʘʤʧʝʨʝʜ ʜʦʮʽʣʴʥʠʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʘʤʝ ʚʠʩʦʢʦʚôʷʟʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʟʚôʷʟʫʶʯʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʜʠʩʧʝʨʩʥʽ 

ʥʘʧʦʚʥʶʚʘʯʽ.   

ʇʨʠ ʮʴʦʤʫ ʻ ʪʘʢʦʞ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʦʾ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʋɿ-ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʛʦʤʦʛʝʥʥʽʩʪʴ ʽ ʧʣʠʥʥʽʩʪʴ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʫʤʽʰʝʡ, ʟʤʝʥʰʠʪʠ ʢʦʥʪʘʢʪʥʝ ʪʝʨʪʷ ʤʽʞ 

ʩʫʤʽʰʰʶ ʽ ʩʪʽʥʢʘʤʠ ʬʦʨʤʫʶʯʦʾ ʛʦʣʦʚʢʠ ʝʢʩʪʨʫʜʝʨʘ ʡ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ 

ʟʘʪʚʝʨʜʽʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʟʚôʷʟʫʶʯʦʛʦ ʫ ʩʢʣʘʜʽ çʩʤʦʣʘ + ʪʚʝʨʜʥʠʢè.  
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ʊɽʄɸ  9. ʇʈʆʉʆʏʋɺɸʃʔʅʆ-ʉʋʐʀʃʔʅɽ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ 
ɺʀɻʆʊʆɺʃɽʅʅʗ ʇʈɽʇʈɽɻɯɺ 

 

 

ʋ ʨʦʟʜʽʣʽ 1 ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ 

ʢʣʶʯʦʚʦʶ ʣʘʥʢʦʶ ʻ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʽ ʣʽʥʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʪʠʧ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-

ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʫ, ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʝʢʦʥʦʤʠʪʠ 

ʚʠʨʦʙʥʠʯʽ ʧʣʦʱʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ [274].  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʜʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʟʘʦʱʘʜʞʝʥʥʷ ʙʘʟʦʚʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ  ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ, ʘ ʩʘʤʝ ʧʨʦʩʦʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʋɿ. ʊʦʤʫ ʧʨʝʜʩʪʘʚʣʷʻ ʙʝʟʧʝʨʝʯʥʠʡ ʽʥʪʝʨʝʩ ʨʦʟʛʣʷʜ 

ʜʝʷʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʦʛʦ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ, ʚ ʪ.ʯ. ʜʣʷ ʧʨʦʩʦʯʝʥʥʷ ʩʢʣʦʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ ʥʘʧʨʷʤʽʚ 

ʜʦʩʷʛʥʝʥʥʷ ʝʥʝʨʛʦʟʘʦʱʘʜʞʝʥʥʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʝʧʨʝʛʽʚ. 

 

9.1. ɺʽʪʯʠʟʥʷʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʢʠ 
ʧʨʝʧʨʝʛʽʚ  

 

ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʩʣʽʜ ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʜʽʣʠʪʠ ɺɸʊ "ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ" ʟ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ [275]. ʎʝ ʛʦʣʦʚʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥ ̫ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʚʠʨʦʙʽʚ 

ʥʘʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚʠʱʝʚʢʘʟʘʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʨʝʛʽʚ, ʨʫʣʦʥʥʠʭ ʽ ʰʘʨʫʚʘʪʠʭ 

ʧʣʘʩʪʠʢʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʚʠʨʦʙʽʚ ʟ ʇʂʄ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʤʝʪʦʜʘʤʠ 

ʥʘʤʦʪʫʚʘʥʥʷ, ʧʦʰʘʨʦʚʦʾ ʚʠʢʣʘʜʢʠ ʽ ʧʨʝʩʫʚʘʥʥʷ.  

ʋ ʢʦʤʧʣʝʢʪ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʨʝʧʨʝʛʽʚ 

ʚʭʦʜʷʪʴ:  

1) ʤʘʰʠʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʪʠʧʫ ʄʇʊ-3ʄ;  

2) ʤʘʰʠʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʪʢʘʥʠʥʠ ʪʠʧʫ ʄʈʊ;  

3) ʚʝʨʩʪʘʪ ʧʝʨʝʤʦʪʫʚʘʣʴʥʦʛʦ ʪʠʧʫ ʉʇʂ;  

4) ʚʝʨʩʪʘʪ ʥʘʤʦʪʫʚʘʣʴʥʠʡ ʪʠʧʫ ʉʇʅ;  

5) ʧʽʯ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʽʛʨʽʚʫ ʪʠʧʫ ɸʈʇ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʪʫ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʦʙʣʘʜʥʘʥʥʷ ʧʦ 

ʥʘʧʦʚʥʶʚʘʯʫ (ʥʘʧʨʠʢʣʘʜ, ʩʢʣʦʪʢʘʥʠʥʽ) ʩʪʘʥʦʚʠʪʴ (200 ï 400) ʤ2/ʛʦʜ (ʟʘʣʝʞʥʦ 

ʚʽʜ ʾʾ ʪʦʚʱʠʥʠ). 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʝʧʨʝʛʘ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ:  

 ʦʙʨʦʙʢʘ ʨʫʣʦʥʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʽʡ ʤʘʰʠʥʽ       

ʄʇʊ-3ʄ (ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ, ʙʨʫʜʫ, ʦʧʝʨʘʮʽʾ ʧʨʦʩʦʯʫʚʘʥʥʷ ʽ ʩʫʰʽʥʥʷ);  

 ʧʦʨʽʟʢʘ ʦʜʝʨʞʘʥʦʛʦ ʧʨʝʧʨʝʛʘ ʥʘ ʩʤʫʛʠ;  

 ʟʚʘʨʶʚʘʥʥʷ ʩʤʫʛ ʧʨʝʧʨʝʛʘ  ʫ ʙʽʣʴʰ ʜʦʚʛʽ ʩʤʫʛʠ;  
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 ʪʦʯʥʝ ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʜʦʚʛʠʭ ʩʤʫʛ ʫ ʙʦʙʽʥʠ;  

 ʫʩʪʘʥʦʚʢʘ ʙʦʙʽʥ ʥʘ ʩʫʧʦʨʪ ʥʘʤʦʪʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ;  

 ʥʘʤʦʪʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʨʦʙʽʚ ʫ ʬʦʨʤʽ ʪʽʣ ʦʙʝʨʪʘʥʥʷ                   

(ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʭʦʜʫ ʧʨʝʧʨʝʛʘ ʚ ʧʣʘʩʪʠʢ ʷʢ ʥʘ ʩʘʤʦʤʫ ʚʝʨʩʪʘʪʽ, ʪʘʢ ʽ ʦʢʨʝʤʦ 

ï ʚ ʧʝʯʽ ɸʈʇ).  

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʪʫ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: 

 ʟʘʡʤʘʥʘ ʧʣʦʱʘ, ʤ2   ï  350; 

 ʚʠʪʨʘʪʘ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ, ʤ3/ʛʦʜ    ï  2; 

 ʚʠʪʨʘʪʘ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ (ʪʠʩʢ 60 ʄʇʘ), ʤ3   ï 5; 

 ʫʩʪʘʥʦʚʯʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʢɺʪ  ï  400; 

 ʤʘʩʘ ʢʦʤʧʣʝʢʪʫ (ʟ ʧʦʚʝʨʭʦʚʠʤ ʧʨʝʩʦʤ), ʪʦʥʥ   ï   280; 

 ʢʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʫ (ʦʧʝʨʘʪʦʨʽʚ), ʯʦʣ./ʟʤʽʥʫ  ï   8. 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ 

ʤʘʰʠʥʠ ʄʇʊ-3ʄ (ʜʠʚ. ʨʠʩ. 9.1), ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʱʝʚʢʘʟʘʥʦʛʦ 

ʢʦʤʧʣʝʢʪʫ ʦʙʣʘʜʥʘʥʥʷ. 
 

 
 

 

ʈʠʩ. 9.1.  ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʤʘʰʠʥʘ ʄʇʊ-3ʄ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 
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ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʤʘʰʠʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʇɿ ʡ 

ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʩʫʰʽʥʥʷ ʨʫʣʦʥʥʠʭ ʪʢʘʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʰʘʨʫʚʘʪʠʭ ʧʣʘʩʪʠʢʽʚ, ʬʦʣʴʛʦʚʘʥʠʭ ʜʽʝʣʝʢʪʨʠʢʽʚ, 

ʝʣʝʢʪʨʦ- ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʫʣʦʥʥʠʭ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʪʠʧʫ ʈʉʊ. 

ɹʣʦʢ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʟʦʚʘʥʦʛʦ ʧʨʦʩʦʯʝʥʥʷ ʤʘʰʠʥʠ ʄʇʊ-3ʄ ʚʽʜʧʦʚʽʜʘʻ 

ʢʨʘʱʠʤ ʩʚʽʪʦʚʠʤ ʘʥʘʣʦʛʘʤ. ɺʽʥ ʤʽʩʪʠʪʴ ʘʚʪʦʥʦʤʥʠʡ ʨʝʛʫʣʴʦʚʘʥʠʡ ʧʨʠʚʽʜ 

ʧʨʝʮʠʟʽʡʥʠʭ ʚʽʜʞʠʤʥʠʭ ʚʘʣʢʽʚ, ʘ ʪʘʢʦʞ ʚʫʟʣʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʟʤʦʯʫʚʘʥʥʷ ʧʦʣʦʪʥʘ, ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦ ʰʠʨʠʥʽ ʧʦʣʦʪʥʘ ʡ ʧʨʦʤʽʞʥʦʛʦ 

ʚʽʜʞʠʤʫ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʝʭʘʥʽʟʤʘʤʠ ʪʦʥʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʦʨʫ ʤʽʞ 

ʚʘʣʢʘʤʠ.  

ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʩʧʦʩʽʙ ʥʘʛʨʽʚʘʥʥʷ ʡ ʮʠʨʢʫʣʷʮʽʾ ʪʝʧʣʦʥʦʩʽʷ ʚ ʩʫʰʠʣʴʥʠʭ 

ʟʦʥʘʭ ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʻ ʤʘʰʠʥʫ ʄʇʊ-3ʄ ʚʽʜ ʟʘʢʦʨʜʦʥʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ 

ʘʥʘʣʦʛʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʡ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ.  

ʉʫʰʠʣʴʥʘ ʢʘʤʝʨʘ ʤʘʰʠʥʠ ʤʽʩʪʠʪʴ ʜʚʘ ʨʦʪʦʨʥʽ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʛʨʽʚʘʥʥʷ ʡ ʘʚʪʦʥʦʤʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʝʧʣʦʥʦʩʽʷ ʚ ʢʦʞʥʽʡ ʽʟ ʟʦʥ ʩʫʰʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʚʽ ʩʫʰʠʣʴʥʽ ʟʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʫʰʽʥʥʷ ʧʨʦʩʦʯʝʥʦʛʦ ʧʦʣʦʪʥʘ, ʘ ʪʨʝʪʷ (ʩʝʨʝʜʥʷ) ʟʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ ʧʦʣʦʪʥʘ ʧʝʨʝʜ ʡʦʛʦ 

ʧʨʦʩʦʯʫʚʘʥʥʷʤ.  

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʽ ʨʝʛʫʣʶʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ  ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʝʧʨʝʛʘ ʡ ʚʠʨʦʙʽʚ ʟ ʥʴʦʛʦ.  

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥʠ ʄʇʊ-3ʄ ʪʘʢʽ: 

 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʩʢʣʦʪʢʘʥʠʥʽ, ʤ/ʛʦʜ ï 0,2ï200; 

ʰʠʨʠʥʘ ʧʦʣʦʪʝʥ, ʱʦ ʧʨʦʩʦʯʫʶʪʴʩʷ, ʤʤ ï 1200; 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʟʚʘʨʶʚʘʥʥʷ ʧʦʣʦʪʝʥ, ʦʉ ï 275; 

ʧʠʪʦʤʠʡ ʪʠʩʢ ʧʨʠ ʪʝʨʤʦʟʚʘʨʶʚʘʥʥʽ, ʄʇʘ ï 5; 

ʢʽʣʴʢʽʩʪʴ ʧʦʣʦʪʝʥ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʦʩʦʯʫʶʪʴʩʷ  ï 1; 

ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʘʭ ʩʫʰʽʥʥʷ, ʦʉ ï 150; 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ʢʨʦʤʦʢ ʧʨʠ ʥʘʤʦʪʫʚʘʥʥʽ 

ʧʨʦʩʦʯʝʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʨʫʣʦʥ, ʤʤ 

ï 1,5ï5; 

ʚʠʪʨʘʪʠ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ (ʈʥ = 0,6 ʄʇʘ), ʤ
3/ʛʦʜ ï 2; 

ʚʠʪʨʘʪʠ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ (ʈʥ = 0,2 ʄʇʘ), ʤ
3/ʛʦʜ ï 3; 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʪʢʘʥʠʥʠ, ʢʛ ï 50; 

ʨʝʛʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʘʚʪʦʤʘʪʠʯʥʝ; 

ʥʦʤ̔ʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 150 ʦʉ, ʢɺʪ 

ï 120; 

ʛʘʙʘʨʠʪʠ, ʤʤ ï 7200 ʭ 4400 ʭ 7400; 

ʤʘʩʘ, ʢʛ ï 9500. 

ʋ ʢʦʤʧʣʝʢʪ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʠʡ ʧʦʚʝʨʭʦʚʠʡ ʧʨʝʩ. ʇʨʠ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ 

ʤʦʞʣʠʚʝ ʦʜʝʨʞʘʥʥʷ ʣʠʩʪʦʚʦʛʦ ʧʣʘʩʪʠʢʫ, ʷʢ ʯʠʩʪʦʛʦ, ʪʘʢ ʽ ʬʦʣʴʛʦʚʘʥʦʛʦ, ʘʙʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ. ɺʠʱʝʚʢʘʟʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʢʨʘʾʥ ʉʅɼ. 
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9.2. ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʽ ʤʘʰʠʥʠ ʨʦʩʽʡʩʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ  

 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʦʩʦʯʝʥʥʷ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ (ʜʘʣʽ ï ʈʌ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ 

(ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʠʭ) ʤʘʰʠʥʘʭ ʟʽ ʰʚʠʜʢʽʩʪʶ (2  3) ʤ/ʭʚ, ʥʠʟʴʢʦʚʷʟʢʠʤʠ 

ʧʨʦʩʦʯʫʚʘʣʴʥʠʤʠ ʩʢʣʘʜʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ 50% (ʤʘʩ.) ʨʦʟʯʠʥʥʠʢʘ [276]. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ɿɸʊ çɽʣʝʢʪʨʦʽʟʦʣʽʪè ʫ ʤ.ʍʦʪʴʢʦʚʦ ʄʦʩʢʦʚʩʴʢʦʾ ʦʙʣ. (ʈʌ) ʻ 

ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʈʌ. ɿɸʊ 

çɽʣʝʢʪʨʦʽʟʦʣʽʪè ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʫ ʩʫʯʘʩʥʫ ʚʠʨʦʙʥʠʯʫ ʙʘʟʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʧʝʨʝʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʙʣʷʪʠ ʚʝʩʴ ʘʩʦʨʪʠʤʝʥʪ 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [276].  

ɼʦ ʩʢʣʘʜʫ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʭʦʜʷʪʴ ʷʢ 

ʚʝʨʪʠʢʘʣʴʥʽ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʩʦʯʫʚʘʣʴʥʽ ʤʘʰʠʥʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʦʤʠʭ ʫ ʢʨʘʾʥʘʭ ʉʅɼ ʻ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʃɽʉʊ-1200, ̫ ʢʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 9.2 (ʘ, ʙ), ʜʝ ʥʘ ʨʠʩ. 9.2, ʘ ʧʦʢʘʟʘʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʘʰʠʥʠ, ʘ ʥʘ ʨʠʩ. 

9.2, ʙ  ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ (ʜʘʣʽ ï ɸʉʋ) ʤʘʰʠʥʠ. 
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ʈʠʩ. 9.2.  ʇʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʃɽʉʊ-1200 ʨʦʩʽʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: 

ʘ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʘʰʠʥʠ; ʙ ï ʩʭʝʤʘ ɸʉʋ ʤʘʰʠʥʠ; 

1 ï ʩʢʣʦʪʢʘʥʠʥʘ, ʥʘʧʨʷʤʦʢ ʨʫʭʫ;  

2 ï ʚʫʟʦʣ ʩʢʣʝʶʚʘʥʥʷ (ʟ'ʻʜʥʘʥʥʷ ʧʝʨʝʟʘʧʨʘʚʥʠʭ ʨʫʣʦʥʽʚ),  

3 ï ʚʘʥʥʘ ʜʣʷ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ;  

4 ï ʚʠʩʭʽʜʥʘ ʰʘʭʪʘ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟ ʯʦʪʠʨʤʘ ʪʝʧʣʦʚʠʤʠ ʟʦʥʘʤʠ; 

 5 ï ʧʝʨʝʚʘʣʦʯʥʽ ʚʘʣʠ, ʱʦ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʚʦʜʦʶ;  

6 ï ʥʠʟʭʽʜʥʘ ʰʘʭʪʘ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟ ʯʦʪʠʨʤʘ ʪʝʧʣʦʚʠʤʠ ʟʦʥʘʤʠ;  

7 ï ʧʨʝʧʨʝʛ 
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ɺʝʨʪʠʢʘʣʴʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʃɽʉʊ-1200 ï ʮʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʩʢʣʘʜʥʘ ʤʘʰʠʥʘ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʚʠʧʫʩʢʘʻʤʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʧʨʝʧʨʝʛʽʚ), ʧʨʠʯʦʤʫ ʦʩʥʦʚʥʝ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʤʽʱʝʥʦ ʫ ʚʠʙʫʭʦʙʝʟʧʝʯʥʽʡ ʟʦʥʽ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʧʨʦʩʦʯʝʥʥʷ ʧʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʚʦʩʴʤʠ ʟʦʥʘʭ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʚ'ʷʟʢʽʩʪʴ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ (ʣʘʢʫ), ʘ ʪʘʢʦʞ ʟʫʩʠʣʣʷ 

ʥʘʪʷʛʥʝʥʥʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʷʛʘʥʥʷ ʧʦʣʦʪʥʘ.  

ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʰʚʠʜʢʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ. ʅʘʛʨʽʚʘʥʥʷ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʪʝʧʣʦʥʦʩʽʷ 

(ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʘʩʣʘ), ʥʘʛʨʽʪʦʛʦ ʜʦ (250 ï 290) ʦʉ, ʚ ʢʘʣʦʨʠʬʝʨʠ. 

ʇʝʨʰʦʶ ʦʧʝʨʘʮʽʻʶ ʧʨʠ ʟʘʧʫʩʢʫ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʻ ʟʘʧʨʘʚʢʘ 

ʧʦʣʦʪʥʘ ʢʨʽʟʴ ʩʪʨʽʯʢʦʧʨʦʪʷʞʥʠʡ ʪʨʘʢʪ. ɼʘʣʽ ʟʘʧʫʩʢʘʶʪʴ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ, 

ʚʠʩʪʘʚʣʷʶʪʴ ʥʝʦʙʭʽʜʥʫ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ ʽ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ.  

ɿʘ ʪʝʧʣʦʚʠʤ ʨʝʞʠʤʦʤ ʩʫʰʠʣʴʥʘ ʢʘʤʝʨʘ ʨʦʟʙʠʪʘ ʥʘ ʜʚʽ ʛʽʣʢʠ (ʚʠʩʭʽʜʥʘ ʽ 

ʩʧʘʜʥʘ). ʋ ʩʚʦʶ ʯʝʨʛʫ, ʢʦʞʥʘ ʛʽʣʢʘ ʨʦʟʙʠʪʘ ʥʘ ʯʦʪʠʨʠ ʩʝʢʮʽʾ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʚʝʨʭʘʤ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ. ʇʦ ʜʦʩʷʛʥʝʥʥʶ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʧʨʦʛʨʽʚʫ 

ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ) ʚʠʩʪʘʚʣʷʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʣʦʪʥʘ.  

ɼʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʚʘʣʦʯʥʠʭ ʚʘʣʢʽʚ ʧʦʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʘ 

ʚʦʜʘ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʘʣʢʘʭ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʠʡ ʦʙʜʫʚ ʧʦʣʦʪʥʘ ʧʦʚʽʪʨʷʤ. ɼʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʚ çʩʦʨʦʯʢʫè ʚʘʥʥʠ ʽ ʚ 

çʩʦʨʦʯʢʫè ʻʤʥʦʩʪʽ ʧʦʜʘʻʪʴʩʷ ʥʘʛʨʽʪʘ ʚʦʜʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ (ʣʘʢʫ) ʚ ʻʤʥʦʩʪʽ ʨʝʛʫʣʶʻʪʴʩʷ ʚʠʪʨʘʪʦʶ ʚʦʜʠ. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʣʦʪʥʘ ʯʝʨʝʟ ʩʫʰʠʣʴʥʫ ʢʘʤʝʨʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʚʘ 

ʧʨʦʮʝʩʠ: ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ (ʣʝʪʶʯʠʭ ʢʦʤʧʘʥʝʥʪʽʚ) ʽ ʯʘʩʪʢʦʚʝ 

ʟʘʪʚʝʨʜʽʥʥʷ ʇɿ. ʇʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʧʦʣʦʪʥʘ ʚ ʩʫʰʠʣʴʥʫ ʢʘʤʝʨʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʨʦʭʠ ʥʠʞʯʝ ʪʦʯʢʠ ʢʠʧʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘ, ʘ ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ɸʞʜʝ ʟʘʥʘʜʪʦ ʰʚʠʜʢʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʩʦʯʝʥʦʾ ʪʢʘʥʠʥʠ ʟʜʫʪʪʷ, ʢʨʘʪʝʨʽʚ ʡ ʽʥ. 

ʜʝʬʝʢʪʽʚ. 

ʂʦʣʠ ʧʦʣʦʪʥʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʜʦʩʷʛʘʻ ʟʦʥʠ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘ, ʦʩʪʘʥʥʽʡ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʠʣʫʯʝʥʠʡ ʟ ʧʣʽʚʢʠ ʟʚ'ʷʟʫʶʯʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʚ'ʷʟʢʽʩʪʴ ʇɿ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʠʪʴ 

ʥʠʟʴʢʦʶ, ʱʦʙ ʥʝ ʟʘʪʨʠʤʫʚʘʚʩʷ ʚʠʭʽʜ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʥʘʧʨʠʢʽʥʮʽ ʩʫʰʽʥʥʷ ʇɿ ʙʫʣʦ ʚ ʩʪʘʜʽʾ çɺè. ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʭʦʜʫ ʇɿ  ʚ ʩʪʘʜʽʶ 

çʉè, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʧʝʨʝʜ ʚʠʭʦʜʦʤ ʧʦʣʦʪʥʘ ʟ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟʥʦʚʫ 

ʟʥʠʞʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʚʘʣʠʢʽʚ, ʦʭʦʣʦʜʞʫʚʘʥʠʭ ʚʦʜʦʶ. 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʢʽʥʮʽʚ ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʨʫʣʦʥʽʚ ʩʢʣʦʪʢʘʥʠʥʠ ʧʝʨʝʜʙʘʯʝʥʠʡ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʫʰʠʣʴʥʽʡ ʰʘʭʪʽ, 

ʰʚʠʜʢʦʩʪʽ ʧʨʦʪʷʛʫʚʘʥʥʷ ʧʦʣʦʪʥʘ, ʪʦʚʱʠʥʠ ʪʢʘʥʠʥʠ ʽ ʢʽʣʴʢʦʩʪʽ ʥʘʥʝʩʝʥʦʛʦ ʣʘʢʫ 

ʚʠʧʘʨʦʚʫʶʪʴ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪ ɹ ʨʦʟʯʠʥʥʠʢʘ. ɺʽʜʩʤʦʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʟ ʢʘʤʝʨʠ 



 

 201 

 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʩʧʝʮʽʘʣʴʥʠʤ ʢʦʨʦʙʘʤ. ʋ ʧʨʦʩʦʯʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʚʩʪʘʥʦʚʣʝʥʽ 

ʜʘʪʯʠʢʠ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ ʜʦʚʠʙʫʭʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʘʨʦʧʦʚʽʪʨʷʥʠʭ ʩʫʤʽʰʝʡ. 

ʅʘ ʮʴʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘʢʦʞ ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʤʘʨʢʠ 

çʀʅʊ-598-000è (ʜʠʚ. ʨʠʩ. 9.4) [277]. 
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ʈʠʩ. 9.4.  ʄʘʰʠʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʨʢʠ çʀʅʊ-598-000è  

ʨʦʩʽʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: 

ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʘʰʠʥʠ; ʙ ï ʩʭʝʤʘ ʦʩʥʦʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʤʘʰʠʥʠ 

 

ʄʘʰʠʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ çʀʅʊ598-000è (ʛʣʠʙʦʢʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʤʘʰʠʥʠ 

ɺɽʂ-2, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɸʉʋ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʤʦʪʫʚʘʥʥʷ ʨʫʣʦʥʽʚ ʟ 

ʟʘʛʦʪʦʚʢʦʶ ʽ ʧʣʽʚʢʦʶ, ʥʘʥʝʩʝʥʥʷ ʣʘʢʫ ʥʘ ʧʣʽʚʢʫ, ʩʫʰʽʥʥʷ ʽ ʩʢʣʝʶʚʘʥʥʷ ʽʟ 

ʟʘʛʦʪʦʚʢʦʶ ʟ ʥʘʥʝʩʝʥʠʤ ʣʘʢʦʤ, ʟ ʧʦʜʘʣʴʰʠʤ ʥʘʤʦʪʫʚʘʥʥʷʤ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʚ ʨʫʣʦʥʠ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʥʘʪʷʛʥʝʥʥʷʤ.  

ʄʘʰʠʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ çʀʅʊ 598-000è ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʦʾ ʩʪʨʽʯʢʠ ʥʘ ʪʢʘʥʠʥʥʽʡ ʦʩʥʦʚʽ, ʪʘʢ ʽ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʢʘʨʪʦʥʫ. 

ʅʘ ɺʽʜʧʫʩʢʥʠʡ ʧʨʠʩʪʨʽʡ (çʀʅʊ598-100è) ʜʣʷ ʨʦʟʤʦʪʫʚʘʥʥʷ ʨʫʣʦʥʫ 

ʟʘʛʦʪʦʚʢʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʫʣʦʥ ʽʟ ʟʘʛʦʪʦʚʢʦʶ. ʇʦʣʦʪʥʦ ʟʘʛʦʪʦʚʢʠ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʣʘʢʫʚʘʣʴʥʠʡ ʚʫʟʦʣ, ʛʨʽʶʯʠʡ ʚʘʣ ʽ ʧʦʪʨʘʧʣʷʻ ʥʘ ʢʘʣʘʥʜʨ, ʱʦ ʟʘʜʘʻ ʣʽʥʽʡʥʫ 

ʰʚʠʜʢʽʩʪʴ ʤʘʰʠʥʠ. 

ʅʘ ɺʽʜʧʫʩʢʥʠʡ ʧʨʠʩʪʨʽʡ (çʀʅʊ598-500è) ʜʣʷ ʨʦʟʤʦʪʫʚʘʥʥʷ ʨʫʣʦʥʫ 

ʧʣʽʚʢʠ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʫʣʦʥ ʟ ʧʣʽʚʢʦʶ. ʇʣʽʚʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʣʘʢʫʚʘʣʴʥʠʡ ʚʫʟʦʣ, ʩʫʰʠʣʴʥʫ ʟʦʥʫ ʽ ʧʦʪʨʘʧʣʷʻ ʥʘ ʢʘʣʘʥʜʨ, ʜʝ ʧʦʻʜʥʫʻʪʴʩʷ ʽ 

ʩʢʣʝʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ ʽ ʪʠʩʢʫ ʟ ʧʦʣʦʪʥʦʤ ʟʘʛʦʪʦʚʢʠ. 

ɻʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ï ʥʘʢʣʝʻʥʘ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʣʽʚʢʘ ï ʚʠʭʦʜʠʪʴ ʽʟ ʢʘʣʘʥʜʨʘ, ʽ 

ʧʨʦʡʰʦʚʰʠ ʟʦʥʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ ʩʫʰʠʣʴʥʦʾ ʟʦʥʦʶ, ʧʦ ʨʦʣʠʢʘʭ ʧʦʪʨʘʧʣʷʻ ʥʘ 
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ʅʘʤʦʪʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (çɯʅʊ598-600è) ʟ  ʪʝʥʟʦʤʝʪʨʠʯʥʦʶ ʩʠʩʪʝʤʦʶ 

ʢʦʥʪʨʦʣʶ ʱʽʣʴʥʦʩʪʽ ʥʘʤʦʪʫʚʘʥʥʷ ʧʦʣʦʪʥʘ ʽ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ 

ʢʨʦʤʢʠ ʧʦʣʦʪʥʘ.  

ʉʫʧʦʨʪʠ ʥʘʤʦʪʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʘʧʨʷʤʥʠʭ, ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʚʦʜʫ (ɸʂʊʋɸʊʆʈɸ) ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʱʫʚʘʪʠʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʽ ʥʘʤʦʪʫʚʘʥʥʷ ʧʦʣʦʪʥʘ ʥʘ ʚʽʜʩʪʘʥʴ Ñ 25 ʤʤ. ʎʝ ʧʦʧʝʨʝʯʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʦʣʦʪʥʘ ʥʘ 

ʥʘʤʦʪʫʶʯʦʤʫ ʙʘʨʘʙʘʥʽ. ʇʦʣʦʞʝʥʥʷ ʧʦʣʦʪʥʘ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʘʪʯʠʢʦʤ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʢʘʣʘʥʜʨʦʤ ʽ ʥʘʤʦʪʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʆʧʝʨʘʪʦʨ ʤʘʻ ʚʠʥʦʩʥʠʡ ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ ʣʽʥʽʻʶ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ 

ʧʘʥʝʣʣʶ, ʥʘ ʷʢʽʡ ʟʘʜʘʻʪʴʩʷ  ̔ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ:  

 ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʣʦʪʥʘ;  

 ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ;  

 ʟʘʜʘʥʠʡ ʜʽʘʤʝʪʨ ʨʫʣʦʥʫ,  

 ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʫʰʠʣʴʥʽʡ ʟʦʥʽ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ.  

ɯʥʬʦʨʤʘʮʽʷ ʟ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʨʦʣʝʨʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʢʦʤʧ'ʶʪʝʨ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʧʝʨʘʪʦʨʩʴʢʽʡ. ʅʘ ʢʦʤʧ'ʶʪʝʨʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʦʪʦʯʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʨʦʙʦʪʠ ʣʽʥʽʾ ʽ ʩʪʚʦʨʶʻʪʴʩʷ ʘʨʭʽʚ ʜʘʥʠʭ. 

ɸʉʋ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʤʘʰʠʥʠ, ʟʦʢʨʝʤʘ:  

 ʥʘʪʷʛʥʝʥʥʷ ʩʣʶʜʷʥʦʛʦ ʧʘʧʝʨʫ ʡ ʧʦʣʦʪʥʘ ʩʢʣʦʪʢʘʥʠʥʠ,  

 ʩʫʤʽʱʝʥʥʷ ʧʦʣʦʪʥʘ ʩʢʣʦʪʢʘʥʠʥʠ ʽ ʧʘʧʝʨʫ,  

 ʦʙʨʠʚ ʧʘʧʝʨʫ,  

 ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʫʰʠʣʴʥʽʡ ʟʦʥʽ ʪʦʱʦ.  

ʂʦʥʪʨʦʣʴ, ʚʚʝʜʝʥʥʷ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ ʧʘʥʝʣʽ ʦʧʝʨʘʪʦʨʘ ʘʙʦ ʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. 

ʋʧʨʘʚʣʽʥʥʷ ʟʘʧʫʩʢʦʤ ʽ ʨʦʙʦʪʦʶ ʣʽʥʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʛʨʘʤʦʚʘʥʠʤ 

ʣʦʛʽʯʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ ʬʽʨʤʠ SIEMENS Simatic S7-300 313ʉ-2DP, 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʚ ʰʘʬʽ. ʊʘʤ ʞʝ ʟʤʦʥʪʦʚʘʥʽ ʘʚʪʦʤʘʪʠ, ʧʫʩʢʘʯʽ ʪʘ ʯʘʩʪʦʪʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʣʷ ʟʘʧʫʩʢʫ ʤʝʭʘʥʽʟʤʽʚ ʣʽʥʽʾ, ʘ ʪʘʢʦʞ ʨʝʣʝ ʫʧʨʘʚʣʽʥʥʷ 

ʢʣʘʧʘʥʘʤʠ. 

ɼʦ ʯʠʩʣʘ ʩʝʨʚʽʩʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʚʭʦʜʷʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʧʦʨʮʽʡʥʦ-ʽʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ (ʇɯɼ) ʧʽʜʪʨʠʤʘʥʥʷ 

ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʝʛʽʩʪʨʘʭ ʽ ʢʦʣʝʢʪʦʨʽ ʧʝʯʽ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ ʇɯɼ, 

ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ ʥʘʤʦʪʫʚʘʥʥʷ ʡ ʨʦʟʤʦʪʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʭʦʪʽʣʦʩʷ ʙ ʚʽʜʟʥʘʯʠʪʠ ʱʝ ʦʜʥʫ ʧʨʦʩʦʯʫʚʘʣʴʥʫ ʤʘʰʠʥʫ ʤʘʨʢʠ 

ʋʇʉʊ-300 ʨʦʩʽʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʜʠʚ. ʨʠʩ. 9.5), ʨʦʟʤʽʱʝʥʫ ʥʘ ʜʽʣʷʥʮʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʧʨʝʛʽʚ ʥʘ ʦʩʥʦʚʽ ʩʢʣʷʥʠʭ, ʚʫʛʣʝʮʝʚʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʚʦʣʦʢʦʥ 

ɺʦʩʢʨʝʩʝʥʩʴʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ɺʩʝʨʦʩʽʡʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʘʚʽʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ɺɯɸʄ) ʧʦ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ                  

(ʤ. ɺʦʩʢʨʝʩʝʥʩʴʢ, ʈʌ) [278]. 

ʇʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʋʇʉʊ-300 ̫ ʚʣʷʻ ʩʦʙʦʶ ʫʩʪʘʥʦʚʢʫ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟ ʪʨʴʦʤʘ ʟʦʥʘʤʠ ʩʫʰʢʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʣʝʪʶʯʦʾ ʯʘʩʪʠʥʠ ʇɿ, ʘ  ʩʘʤʝ ʨʦʟʯʠʥʥʠʢʘ. 
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ʈʠʩ. 9.5. ʇʨʦʩʦʯʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʤʘʨʢʠ ʋʇʉʊ-300 ʨʦʩʽʡʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʅʘ ʧʨʦʩʦʯʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʋʇʉʊ-300 ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʨʝʧʨʝʛʠ ʜʣʷ ʇʂʄ 

ʥʘ ʦʩʥʦʚʽ ʚʫʛʣʝʮʝʚʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʠʧʫ ɽʃʋʈ  ̔ʋʆʃ (ʰʠʨʠʥʦʶ ʜʦ   300 ʤʤ) ʽ 

ʨʦʟʯʠʥʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ. ʆʜʝʨʞʫʚʘʥʠʡ ʚʫʛʣʝʮʝʚʠʡ ʧʨʝʧʨʝʛ ʤʘʻ ʪʘʢʽ ʨʦʟʤʽʨʠ: 

ʜʽʘʤʝʪʨ  ʜʦ 400 ʤʤ, ʜʦʚʞʠʥʘ  300 ʤʤ, ʤʘʩʘ  ʜʦ 15 ʢʛ.  

ʋʩʪʘʥʦʚʢʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʝʧʨʝʛʠ ʟʽ ʩʢʣʦʪʢʘʥʠʥʠ ʪʠʧʫ     

ʊ-10-80, ʚʫʛʣʝʮʝʚʦʾ ʪʢʘʥʠʥʠ ʪʠʧʫ ʋʊ-900 ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʪʢʘʥʠʥʠ ʉɺʄ. 
 

9.3. ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʽ ʤʘʰʠʥʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʜʣʷ 
ʧʨʦʩʦʯʝʥʥʷ ʩʢʣʦʪʢʘʥʠʥ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 
ʉʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʠʭ ʤʘʰʠʥ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʜʣʷ ʧʨʦʩʦʯʝʥʥʷ ʩʢʣʦʪʢʘʥʠʥ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʢʦʤʧʘʥʽʶ 

Mikrosam AD (ʄʘʢʝʜʦʥʽʷ) [279], ʷʢʘ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʤʦʪʫʚʘʣʴʥʠʭ  ̔ʚʠʢʣʘʜʦʯʥʠʭ ʚʝʨʩʪʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʦʩʦʯʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʨʝʛʽʚ ʟ 

ʜʦʚʛʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ï ʪʢʘʥʠʥʥʦʛʦ, ʩʪʨʽʯʢʦʚʦʛʦ  ̔ʜʞʛʫʪʦʚʦʛʦ. 

ʊʘʢ, ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʤʦʜʝʣʽ LI  300 (ʜʠʚ. ʨʠʩ. 9.6, ʘ,ʙ) 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʨʝʛʽʚ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ 

ʘʨʤʫʶʯʠʭ ʪʢʘʥʠʥ ʰʠʨʠʥʦʶ ʜʦ 2000 ʤʤ (ʧʦʚʝʨʭʥʝʚʘ ʱʽʣʴʥʽʩʪʴ ï ʚʽʜ 20 ʛ/ʤ2 ʜʦ 

600 ʛ/ʤ2) ʟʽ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʣʦʪʥʘ ʜʦ 20 ʤ/ʭʚ. 
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ʈʠʩ. 9.6. ʇʨʦʩʦʯʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʤʦʜʝʣʽ LI 300 ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʢʘʥʦʛʦ ʧʨʝʧʨʝʛʘ (ʚʠʨʦʙʥʠʢ ï ʄʘʢʝʜʦʥʽʷ): 

ʘ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ;  

ʙ ï  ʩʭʝʤʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ; 

1 ï ʥʘʢʦʧʠʯʫʚʘʯ ʪʢʘʥʠʥʠ ʧʨʠ ʟʤʽʥʽ ʚʽʜʜʘʶʯʠʭ ʚʘʣʢʽʚ; 

 2 ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʢʽʥʮʽʚ ʪʢʘʥʠʥʠ ʧʨʠ ʟʤʽʥʽ ʚʽʜʜʘʶʯʠʭ ʚʘʣʢʽʚ;  

3 ï ʩʪʘʥʮʽʷ ʨʦʟʤʦʪʫʚʘʥʥʷ ʪʢʘʥʠʥʠ ʟ ʜʚʦʚʘʣʢʦʚʠʤ ʚʽʜʜʘʶʯʠʤ 

 ʧʨʠʩʪʨʦʻʤ ʽ ʧʨʠʛʘʣʴʤʦʚʫʚʘʣʴʥʠʤ ʚʫʟʣʦʤ;  

4 ï ʚʘʣʢʦʚʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ;  

5 ï ʧʦʜʘʶʯʠʡ ʧʨʠʩʪʨʽʡ ʟ ʥʘʪʷʛʫʚʘʯʝʤ;  

6 ï ʩʠʩʪʝʤʘ SCADA ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ;  

7 ï ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ; 8 ï ʚʘʥʥʘ ʟ ʇɿ, ʱʦ ʦʙʽʛʨʽʚʘʻʪʴʩʷ;  

9 ï ʧʥʝʚʤʦ-ʛʽʜʨʘʚʣʽʯʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʨʘʾʚ ʪʢʘʥʠʥʠ;  

10 ï ʜʚʦʚʘʣʢʦʚʠʡ ʥʘʤʦʪʯʠʢ ʛʦʪʦʚʦʛʦ ʧʨʝʧʨʝʛʘ ʟ ʙʣʦʢʦʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʪʷʛʥʝʥʥʷ; 11 ï ʨʦʣʠʢʦʚʠʡ ʥʘʧʨʘʚʣʷʶʯʠʡ ʚʫʟʦʣ ʟ ʚʦʜʷʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʝʧʨʝʛʘ; 12 ï ʧʣʦʩʢʽ ʽʥʬʨʘʯʝʨʚʦʥʽ ʚʠʧʨʦʤʽʥʶʚʘʯʽ ʜʣʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʥʘʛʨʽʚʫ ʧʨʝʧʨʝʛʘ;  13 ï ʚʝʨʪʠʢʘʣʴʥʘ ʩʫʰʠʣʴʥʘ 

ʢʘʤʝʨʘ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʚʝʥʪʠʣʷʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘʛʨʽʚʫ ʧʨʝʧʨʝʛʘ ʛʘʨʷʯʠʤ 

ʧʦʚʽʪʨʷʤ; 14 ï ʨʦʣʠʢʦʚʠʡ ʚʫʟʦʣ ʜʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʨʝʧʨʝʛʘ  

(ʟ ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʠʣʠʧʘʥʥʷ ʧʨʝʧʨʝʛʘ ʜʦ 

ʧʦʚʝʨʭʥʽ ʨʦʣʠʢʽʚ) 
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ɺʠʩʦʢʘ, ʘʣʝ ʨʝʛʫʣʴʦʚʘʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʟʘʪʚʝʨʜʽʥʥʷ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʛʦ ʇɿ ʫ ʧʨʝʧʨʝʟʽ (ʘ ʦʪʞʝ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ) 

ʜʦʩʷʛʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʜʞʝʨʝʣ 

ʪʝʧʣʘ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ (ʪʝʤʧʝʨʘʪʫʨʘ ï ʚʽʜ 80 Áʉ ʜʦ 250 Áʉ), ʘ ʩʘʤʝ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ (ʧʦʪʽʢ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ) ʽ ʨʘʜʽʘʮʽʡʥʦʛʦ. 

ɯʥʰʘ ʫʩʪʘʥʦʚʢʘ ʮʽʻʾ ʢʦʤʧʘʥʽʾ ʤʦʜʝʣʽ PLS-25-2F (ʨʠʩ. 9.7) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʜʥʦʩʪʘʜʽʡʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʢʘʥʠʭ, ʩʪʨʽʯʢʦʚʠʭ ʽ ʜʞʛʫʪʦʚʠʭ ʧʨʝʧʨʝʛʽʚ ʥʘ 

ʦʩʥʦʚʽ ʩʢʣʷʥʠʭ, ʚʫʛʣʝʮʝʚʠʭ ʘʙʦ ʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʽ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʇɿ 

(ʥʘʧʨʠʢʣʘʜ, ʝʧʦʢʩʠʜʥʠʭ), ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ [279]. 

 
  

 

 
 

ʈʠʩ. 9.7. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʫʩʪʘʥʦʚʢʠ ʤʦʜʝʣʽ PLS-25-2F ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʢʘʥʠʭ, ʩʪʨʽʯʢʦʚʠʭ ʽ ʜʞʛʫʪʦʚʠʭ ʧʨʝʧʨʝʛʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʇɿ  

(ʚʠʨʦʙʥʠʢ ï ʄʘʢʝʜʦʥʽʷ) 

 

 

 

ʎʝʡ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʚʘ ʦʩʥʦʚʥʠʭ ʝʪʘʧʠ ï 

ʨʽʚʥʦʤʽʨʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʧʣʘʚʫ ʇɿ ʥʘ ʜʦʧʦʤʽʞʥʫ ʘʥʪʠʘʜʛʝʟʽʡʥʫ ʧʽʜʢʣʘʜʢʫ         

(ʫ ʚʠʛʣʷʜʽ ʩʠʣʽʢʦʥʦʚʦʛʦ ʧʘʧʝʨʫ) ʽ ʧʦʜʘʣʴʰʝ ʡʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʚʦʣʦʢʥʠʩʪʠʡ 

ʥʘʧʦʚʥʶʚʘʯ ʧʽʜ ʪʠʩʢʦʤ ʧʨʠʪʠʩʢʫ ʯʝʨʝʟ ʨʦʟʜʽʣʦʚʫ ʧʣʽʚʢʫ.  

ʄʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʧʨʝʧʨʝʛʘ ʩʪʘʥʦʚʠʪʴ 1500 ʤʤ, ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ï 

ʜʦ 5 ʤ/ʭʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʇɿ (ʪʝʧʣʦʥʦʩʽʡ ï ʩʠʥʪʝʪʠʯʥʝ ʤʘʩʣʦ) ï ʜʦ 250 Áʉ. 
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9.4. ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʣʽʥʽʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʜʣʷ 
ʧʨʦʩʦʯʝʥʥʷ ʩʢʣʦʪʢʘʥʠʥ ʢʠʪʘʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʅʘʡʙʽʣʴʰʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʝʧʨʝʛʽʚ ʟʘʨʘʟ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʢʨʘʾʥʘʭ ʇʽʚʜʝʥʥʦ-

ʉʭʽʜʥʦʾ ɸʟʽʾ, ʫ  ʪ.ʯ. ʚ ʂʠʪʘʾ. ʇʨʦʚʽʜʥʠʤ ʢʠʪʘʡʩʴʢʠʤ ʚʠʨʦʙʥʠʢʦʤ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-

ʩʫʰʠʣʴʥʠʭ ʣʽʥʽʡ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʢʦʤʧʘʥʽʷ Nantong New Century 

Mechanical and Electrical Co., Ltd [280]. 
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ʈʠʩ. 9.8. ʄʘʰʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʜʣʷ ʧʨʦʩʦʯʝʥʥʷ ʩʢʣʦʪʢʘʥʠʥʠ ʤʦʜʝʣʽ 

XSJ1500L ʢʠʪʘʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ:  

ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ ʣʽʥʽʾ;  

ʙ ï ʩʭʝʤʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʦʾ ʣʽʥʽʾ; 

1 ï ʨʦʟʤʦʪʫʚʘʣʴʥʘ ʤʘʰʠʥʘ, 2 ï ʧʽʜʧʨʝʩʫʚʘʣʴʥʠʢ; 3 ï ʧʝʨʰʠʡ ʥʘʢʦʧʠʯʫʚʘʯ;  

4 ï ʧʝʨʰʠʡ ʪʷʛʥʫʯʠʡ ʧʨʠʩʪʨʽʡ, 5 ï ʧʝʨʰʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʩʪʘʥʮʽʷ 

(ʧʨʝʽʤʧʨʝʛʥʘʪʦʨ); 6 ï ʜʨʫʛʘ ʧʨʦʩʦʯʫʚʘʣʴʥʘ ʩʪʘʥʮʽʷ (ʽʤʧʨʝʛʥʘʪʦʨ);  

7 ï ʚʠʩʭʽʜʥʽ ʩʫʰʘʨʢʠ; 8 ï ʧʝʨʰʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ; 

 9 ï ʥʠʟʭʽʜʥʽ ʩʫʰʘʨʢʠ; 10 ï ʜʨʫʛʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ;  

11 ï ʥʘʧʨʘʚʣʷʶʯʠʡ ʧʨʠʩʪʨʽʡ; 12 ï ʜʨʫʛʠʡ ʪʷʛʥʫʯʠʡ ʧʨʠʩʪʨʽʡ;  

13 ï ʧʨʠʩʪʨʽʡ ʦʙʨʽʟʘʥʥʷ ʢʨʘʡʦʢ ʧʦʣʦʪʥʘ; 14 ï ʜʨʫʛʠʡ ʥʘʢʦʧʠʯʫʚʘʯ;  

15 ï ʥʘʤʦʪʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 16 ï ʚʽʜʨʽʟʥʠʡ ʧʨʠʩʪʨʽʡ;  

17 ï ʩʪʨʽʯʢʦʚʠʡ ʢʦʥʚʝʻʨ; 18 ï ʩʪʦʧʦʫʢʣʘʜʯʠʢ 
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ʃʽʥʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʝʧʨʝʛʽʚ ʪʠʧʫ FR-4 ʥʘ ʦʩʥʦʚʽ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʢʣʦʪʢʘʥʠʥ ʪʠʧʽʚ 7628 (ʱʽʣʴʥʽʩʪʴ 203 208 ʛ/ʤ2), 2116 

(ʱʽʣʴʥʽʩʪʴ 100 ʛ/ʤ2) ʟ ʚʠʜʘʯʝʶ ʧʨʝʧʨʝʛʘ ʚ ʨʫʣʦʥʥʦʤʫ ʽ ʣʠʩʪʦʚʦʤʫ ʚʠʜʘʭ.  

ʇʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʣʽʥʽʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʜʣʷ ʧʨʦʩʦʯʝʥʥʷ 

ʩʢʣʦʪʢʘʥʠʥ ʤʽʩʪʠʪʴ ʨʦʟʤʦʪʫʚʘʣʴʥʫ ʤʘʰʠʥʫ (ʧʦʟ.1) ʜʚʦʭʚʘʣʴʥʦʛʦ ʪʠʧʫ ʟ 

ʬʽʢʩʘʮʽʻʶ ʛʽʣʴʟ ʨʫʣʦʥʽʚ ʫ ʨʦʟʤʦʪʫʚʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʚʪʫʣʦʢ ʜʽʘʤʝʪʨʦʤ 76 ʤʤ. ʄʘʰʠʥʘ ʟʘʙʝʟʧʝʯʝʥʘ ʢʨʘʥʦʚʠʤ 

ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʫʣʦʥʽʚ ʩʢʣʦʪʢʘʥʠʥʠ ʤʘʩʦʶ ʜʦ 2000 ʢʛ. 

ʇʣʦʩʢʠʡ ʛʘʨʷʯʠʡ ʧʽʜʧʨʝʩʫʚʘʣʴʥʠʢ (ʧʦʟ. 2) ʚʠʢʦʥʘʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʫ ʧʨʝʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʤʝʞʘʭ (50  300) ʦʉ. 

ʇʝʨʰʠʡ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʧʦʟ. 3) ʤʘʻ ʻʤʥʽʩʪʴ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ        

60 ʧʦʛ.ʤ ʪʢʘʥʠʥʠ ʽ ʟʘʙʝʟʧʝʯʝʥʠʡ ʪʝʥʟʦʜʘʪʯʠʢʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʢʽʣʴʢʦʩʪʽ ʪʢʘʥʠʥʠ ʚ ʥʘʢʦʧʠʯʫʚʘʯʽ. 

  ʇʝʨʰʠʡ ʪʷʛʥʫʯʠʡ ʧʨʠʩʪʨʽʡ (ʧʦʟ. 4) ʚʢʣʶʯʘʻ ʭʨʦʤʦʚʘʥʠʡ ʩʪʘʣʝʚʠʡ ʚʘʣ 

ʜʽʘʤʝʪʨʦʤ 320 ʤʤ, ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʡ ʜʘʪʯʠʢ, ʧʨʠʩʪʨʽʡ ʟʥʷʪʪʷ ʩʪʘʪʠʯʥʦʾ 

ʝʣʝʢʪʨʠʢʠ, ʧʠʣʦʚʠʜʘʣʷʶʯʠʡ ʧʨʠʩʪʨʽʡ, ʜʘʪʯʠʢ ʚʠʤʽʨʶʚʘʥʥʷ ʟʫʩʠʣʣʷ ʥʘʪʷʛʥʝʥʥʷ 

ʧʦʣʦʪʥʘ. ʉʪʘʥʮʽʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʩʦʯʝʥʥʷ (ʧʨʝʽʤʧʨʝʛʥʘʪʦʨ, ʧʦʟ. 5) ʤʽʩʪʠʪʴ 

ʧʨʝʮʠʟʽʡʥʠʡ ʽʤʧʨʝʛʥʫʚʘʣʴʥʠʡ ʚʘʣ ʜʽʘʤʝʪʨʦʤ 200 ʤʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʩʪʦʨʦʥʥʻ 

ʥʘʥʝʩʝʥʥʷ ʇɿ, ʜʚʦʩʪʦʨʦʥʥʻ ʨʦʟʨʽʚʥʶʚʘʥʥʷ, ʧʨʷʤʠʡ ʽ ʟʚʦʨʦʪʥʠʡ ʨʫʭ.  

ʆʩʥʦʚʥʘ ʩʪʘʥʮʽʷ ʧʨʦʩʦʯʝʥʥʷ (ʽʤʧʨʝʛʥʘʪʦʨ, ʧʦʟ. 6) ʚʢʣʶʯʘʻ ʽʤʝʨʩʽʡʥʫ 

ʩʠʩʪʝʤʫ, ʜʦʟʫʶʯʫ ʩʠʩʪʝʤʫ, ʨʘʢʝʣʴʥʫ ʩʠʩʪʝʤʫ, ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʜʣʷ 

ʇɿ, ʥʘʩʦʩ ʽ ʬʽʣʴʪʨ.  

ʇʨʝʮʠʟʽʡʥʠʡ ʜʟʝʨʢʘʣʴʥʠʡ ʜʦʟʫʶʯʠʡ ʚʘʣ ʜʽʘʤʝʪʨʦʤ 290 ʤʤ ʥʘ 

ʧʽʜʰʠʧʥʠʢʘʭ ʚʠʢʦʥʘʥʠʡ ʟ ʪʦʯʥʽʩʪʶ 0,002 ʤʤ. ʉʪʘʥʮʽʷ ʟʘʙʝʟʧʝʯʝʥʘ 

ʩʝʨʚʦʤʦʪʦʨʦʤ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʦʨʫ ʤʽʞ ʜʦʟʫʶʯʠʤʠ ʚʘʣʘʤʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,001 ʤʤ ʽ ʽʥʜʠʢʘʮʽʻʶ ʥʘ ʜʠʩʧʣʝʾ. ɼʚʦʰʘʨʦʚʘ ʧʽʜʡʦʤʥʘ ʚʘʥʥʘ ʜʣʷ ʇɿ, ʱʦ 

ʚʠʢʦʥʘʥʘ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʪʘ ʟ ʧʽʜʽʛʨʽʚʦʤ ʛʘʨʷʯʦʶ ʚʦʜʦʶ, ʦʙʣʘʜʥʘʥʘ 

ʢʦʣʝʩʘʤʠ ʜʣʷ ʚʠʢʦʯʫʚʘʥʥʷ ʚʘʥʥʠ ʧʨʠ ʦʯʠʱʝʥʥʽ. 

 ʉʫʰʠʣʴʥʘ ʩʠʩʪʝʤʘ (ʜʠʚ. ʨʠʩ. 9.8) ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʙʘʰʪʠ 

ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʰʘʨʦʢ ʩʝʢʮʽʡʥʦʛʦ ʪʠʧʫ: ʚʠʩʭʽʜʥʦʾ (ʥʘ ʨʠʩ. 9.8 ï ʧʦʟ. 7) ʽ 

ʥʠʟʭʽʜʥʦʾ (ʥʘ ʨʠʩ. 9.8 ï ʧʦʟ.9), ʢʦʞʥʘ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʩʝʢʮʽʡ ʧʦ 3 ʤʝʪʨʠ 

ʟʘʚʚʠʰʢʠ. ʄʘʪʝʨʽʘʣ ʩʫʰʘʨʦʢ ï ʣʠʩʪʦʚʘ ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ.  

 ʉʫʰʠʣʴʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʣʘʥʮʶʛʦʚʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʧʨʦʪʷʛʫʚʘʥʥʷ ʧʦʣʦʪʥʘ ʯʝʨʝʟ ʩʫʰʘʨʢʫ. ɺʝʨʭʥʷ ʚʘʣʢʦʚʘ ʩʝʢʮʽʷ ʤʘʻ ʪʨʠ ʚʘʣʠ 

ʜʽʘʤʝʪʨʦʤ 320 ʤʤ ʟ ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʽ ʧʨʠʩʪʨʦʻʤ ʢʦʥʪʨʦʣʶ ʟʫʩʠʣʣʷ 

ʥʘʪʷʛʥʝʥʥʷ ʧʦʣʦʪʥʘ.  

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʥʘʛʨʽʚʘʥʥʷ: ʪʝʨʤʦʤʘʩʣʦ, ʽʥʬʨʘʯʝʨʚʦʥʠʡ 

ʥʘʛʨʽʚʘʯ, ʧʦʚʽʪʨʷʥʠʡ ʥʘʛʨʽʚʘʯ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʩʪʘʥʦʚʠʪʴ (150 ï 260) ʦʉ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ï (120 ï 200) ʦʉ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʞʥʽʡ ʩʝʢʮʽʾ 

ʨʝʛʫʣʶʻʪʴʩʷ ʦʢʨʝʤʦ).  

ʂʦʞʥʘ ʩʝʢʮʽʷ ʤʘʻ ʟʘʩʫʚʢʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ. ʉʫʰʠʣʴʥʘ 

ʩʠʩʪʝʤʘ (ʧʦʟ. 9) ʟʘʙʝʟʧʝʯʝʥʘ ʜʝʪʝʢʪʦʨʦʤ ʛʫʩʪʠʥʠ ʧʘʣʴʥʦʛʦ ʛʘʟʫ ʜʣʷ ʧʦʜʘʯʽ 

ʩʠʛʥʘʣʫ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʾ ʤʝʞʽ. 

ʇʝʨʰʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ ʧʦʣʦʪʥʘ (ʧʦʟ. 8) ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʫʰʠʣʴʥʦʾ ʚʝʞʽ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʩʭʽʜʥʦʾ ʛʽʣʢʠ ʩʫʰʠʣʴʥʠʭ ʩʝʢʮʽʡ. 
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ɼʨʫʛʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ (ʧʦʟ. 10) ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʠʭʦʜʽ ʟ ʦʩʪʘʥʥʴʦʾ 

ʩʫʰʠʣʴʥʦʾ ʩʝʢʮʽʾ ʽ ʤʘʻ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʅʘʧʨʘʚʣʷʶʯʠʡ ʧʨʠʩʪʨʽʡ (ʧʦʟ.11) ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʶ 

ʨʝʛʫʣʶʶʯʦʶ ʩʠʩʪʝʤʦʶ (ʚʠʨʦʙʥʠʮʪʚʦ ʊʘʡʚʘʥʴ), ʘ ʚʘʣ ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 

ʤʘʻ ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ.  

ɼʨʫʛʠʡ ʪʷʛʥʫʯʠʡ ʧʨʠʩʪʨʽʡ (ʧʦʟ.12), ʙʫʜʫʯʠ ʛʦʣʦʚʥʠʤ ʪʷʛʥʫʯʠʤ ʧʨʠʩʪʨʦʻʤ 

ʣʽʥʽʾ  ̔ʪʘʢʠʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʣʦʪʥʘ, ʤʘʻ ʦʭʦʣʦʜʞʫʻʤʠʡ ʚʦʜʦʶ 

ʚʘʣ ʜʽʘʤʝʪʨʦʤ 320 ʤʤ, ʩʧʝʮʽʘʣʴʥʠʡ ʜʘʪʯʠʢ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ (ʚʠʨʦʙʥʠʮʪʚʦ 

ʊʘʡʚʘʥʴ) ʽ ʧʨʠʩʪʨʽʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʪʷʛʥʝʥʥʷʤ. 

ʇʨʠʩʪʨʽʡ ʦʙʨʽʟʢʠ ʢʨʘʡʦʢ ʧʦʣʦʪʥʘ (ʧʦʟ.13) ʨʝʛʫʣʶʻʪʴʩʷ ʧʦ ʰʠʨʠʥʽ ʽ 

ʟʘʙʝʟʧʝʯʝʥʠʡ ʩʠʩʪʝʤʦʶ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʢʦʣʝʢʪʦʨʦʤ ʧʠʣʫ ʽ ʪʠʨʩʠ ʚʽʜ 

ʦʙʨʽʟʢʠ ʧʦʣʦʪʥʘ (ʰʚʝʡʮʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ).  

ɼʨʫʛʠʡ ʥʘʢʦʧʠʯʫʚʘʯ (ʧʦʟ.14) ʤʘʻ ʦʙ'ʻʤ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 30 ʧʦʛ.ʤ. 

ʧʦʣʦʪʥʘ, ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʠʡ ʩʠʩʪʝʤʦʶ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʪʷʛʥʝʥʥʷʤ ʧʦʣʦʪʥʘ ʚʽʜ ʧʝʨʝʜʥʴʦʛʦ ʪʷʛʥʫʯʦʛʦ ʧʨʠʩʪʨʦʶ ʜʦ 

ʨʦʟʤʦʪʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʅʘʤʦʪʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʥʘ ʜʚʘ ʨʫʣʦʥʠ (ʧʦʟ. 15) ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʨʫʭ 

ʩʝʨʚʦʜʚʠʛʫʥʦʤ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘʪʷʛʥʝʥʥʷ ʧʦʣʦʪʥʘ ʽ ʟʘʙʝʟʧʝʯʝʥʠʡ 

ʣʽʯʠʣʴʥʠʢʦʤ ʜʦʚʞʠʥʠ ʧʦʣʦʪʥʘ ʚ ʨʫʣʦʥʽ.  

ɺʽʜʨʽʟʥʠʡ ʧʨʠʩʪʨʽʡ (ʧʦʟ. 16) ʨʝʛʫʣʶʻʪʴʩʷ ʧʦ ʜʦʚʞʠʥʽ ʽ ʰʚʠʜʢʦʩʪʽ. ɺʽʥ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʦʙʨʽʟʢʠ Ñ 1,0 ʤʤ, ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʧʽʜʜʦʥ ʟ 

ʥʝʚʝʣʠʢʠʤʠ ʦʪʚʦʨʘʤʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ ʽ ʘʚʪʦʤʘʪʠʯʥʠʡ ʣʽʯʠʣʴʥʠʢ ʣʠʩʪʽʚ. 

ʇʦʜʚʽʡʥʠʡ ʧʨʠʚʦʜʥʠʡ ʩʪʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ (ʧʦʟ. 17) ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʩʪʦʣʘ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʟ ʢʦʣʝʢʪʦʨʦʤ ʧʠʣʫ.  

ʉʪʦʧʦʫʢʣʘʜʯʠʢ (ʧʦʟ. 18) ʤʘʻ ʛʽʜʨʦʮʠʣʽʥʜʨ ʜʣʷ ʧʽʜʡʦʤʫ ʪʘ ʦʧʫʩʢʘʥʥʷ 

ʩʪʦʣʫ ʜʦ ʚʠʩʦʪʠ 1200 ʤʤ (ʚʠʩʦʪʘ ʧʨʠ ʮʴʦʤʫ ʨʝʛʫʣʶʻʪʴʩʷ). ʄʘʢʩʠʤʘʣʴʥʘ ʻʤʥʽʩʪʴ 

ʩʪʦʧʦʫʢʣʘʜʯʠʢʘ ï 2000 ʢʛ. 

ʇʨʦʩʦʯʫʚʘʣʴʥʘ ʣʽʥʽʷ ʤʘʻ ʩʫʯʘʩʥʫ ɸʉʋ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʽ ʪʦʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟ ʚʠʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʜʚʽ ʰʘʬʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʝʥʩʦʨʥʠʡ ʢʦʣʴʦʨʦʚʠʡ 

ʜʠʩʧʣʝʡ.  

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʧʥʝʚʤʘʪʠʯʥʽ ʢʦʤʧʣʝʢʪʫʶʯʽ ʚʠʨʦʙʠ 

(ʜʘʪʯʠʢʠ, ʚʠʤʠʢʘʯʽ, ʨʝʣʝ, ʧʫʩʢʘʯʽ, ʟʘʧʦʙʽʞʥʠʢʠ, ʢʣʘʧʘʥʠ ʪʘ ʽʥ.) ʟʨʦʙʣʝʥʽ ʧʽʜ 

ʚʽʜʦʤʠʤʠ ʙʨʝʥʜʘʤʠ ï Mitsubishi, Airtac, Baelz, Fuji, Honeywell, Omron, 

Schneider, Sony ʪʘ ʽʥ. ʇʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʧʨʦʩʦʯʝʥʥʷ ʽ ʩʪʘʥʫ ʘʛʨʝʛʘʪʽʚ ʣʽʥʽʾ 

ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʩʝʥʩʦʨʥʠʡ ʮʠʬʨʦʚʠʡ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʠʩʧʣʝʡ. 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʣʽʥʽʾ ʟʨʦʙʣʝʥʦ ʫ ʚʠʙʫʭʦʟʘʭʠʱʝʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. ʃʽʥʽʷ 

ʤʘʻ ʩʧʝʮʽʘʣʴʥʫ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʩʫʰʘʨʮʽ ʽ ʘʚʪʦʤʘʪʠʯʥʫ 

ʟʫʧʠʥʢʫ ʣʽʥʽʾ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʦʯʫʚʘʣʴʥʦʾ ʣʽʥʽʾ ʤʦʜʝʣʽ  XSJ1500L 

ʪʘʢʽ: 
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ʤʘʩʘ ʨʫʣʦʥʘ ʪʢʘʥʠʥʠ (ʤʘʢʩ.) ï 1600 ʢʛ; 

ʰʠʨʠʥʘ ʨʫʣʦʥʘ ʪʢʘʥʠʥʠ (ʤʘʢʩ.) ï 1320 ʤʤ; 

ʜʽʘʤʝʪʨ ʨʫʣʦʥʘ ʪʢʘʥʠʥʠ (ʤʘʢʩ.)  ï 1200 ʤʤ; 

ʪʠʧ ʇɿ ï ʝʧʦʢʩʠʜʥʽ; 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʨʦʟʯʠʥʥʠʢʠ ï ʘʮʝʪʦʥ; ʜʠʤʝʪʽʣʬʦʨʤʘʤʽʜ (Dimethyl 

formamide - DMF); ʤʦʥʦʤʝʪʠʣʦʚʠʡ 

ʝʬʽʨ ʧʨʦʧʽʣʝʥʛʣʠʢʦʣʶ (Propylene 

Glycol Monomethyl Ether - PM); 

ʪʝʧʣʦʥʦʩʽʡ ï ʛʘʨʷʯʝ ʤʘʩʣʦ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ ï (120 ï 260) ʦʉ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʫ ʢʦʞʥʽʡ ʟʦʥʽ ʟ 

ʪʦʯʥʽʩʪ ʁÒÑ1%; 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʣʦʪʥʘ:   

ʤʝʭʘʥʽʯʥʘ ï ʜʦ 30 ʤ/ʭʚ.; 

ʨʦʙʦʯʘ ï (4 ï 20) ʤ/ʭʚ.; 

ʪʦʯʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʟʫʩʠʣʣʷʤ 

ʥʘʪʷʛʥʝʥʥʷ ʧʦʣʦʪʥʘ 

 

ï 

 

˻ Ñ4 ʅ; 

ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʇɿ ʚ ʛʦʪʦʚʦʤʫ 

ʧʨʝʧʨʝʟʽ 

 

ï 

 

Ò Ñ1̋; 

ʢʽʣʴʢʽʩʪʴ ʣʝʪʶʯʠʭ (ʧʦ ʤʘʩʽ) ʇɿ  

ʫ ʛʦʪʦʚʦʤʫ ʧʨʝʧʨʝʟʽ 

 

ï 

 

Ò 0,5̋ ; 

ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʘ ï ʧʨʠʙʣ. 700 ʢɺʪ; 

ʝʣʝʢʪʨʠʯʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ï 380/220 ɺ, 50 ɻʮ; 

ʟʘʛʘʣʴʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ  

 

ï 

 

ʧʨʠʙʣ.  85 ʢɺʪ; 

ʚʠʪʨʘʪʘ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ ï 0,8 ʤ3/ʭʚ.; 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ  

ʥʘ ʚʭʦʜʽ 

 

ï 

 

˻10 ʦʉ; 

ʪʠʩʢ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ ï 0,4 ʄʇʘ; 

ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʣʽʥʽʾ ï ʧʨʠʙʣ.  80000 ʢʛ; 

ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʣʽʥʽʾ 

(ʜʦʚʞʠʥʘ Ĭ ʰʠʨʠʥʘ Ĭ ʚʠʩʦʪʘ) 

 

ï 

 

(27290 Ĭ 4400 Ĭ 24940) ʤʤ. 

 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʱʝʚʢʘʟʘʥʘ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʘ ʤʘʰʠʥʘ 

ʢʠʪʘʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʻ ʢʣʦʥʦʤ ʙʘʟʦʚʠʭ ʚʫʟʣʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʷʢ 

ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʨʦʩʽʡʩʴʢʠʭ ʧʨʦʩʦʯʫʚʘʣʴʥʦ-ʩʫʰʠʣʴʥʠʭ ʤʘʰʠʥ. 
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ʊɽʄɸ  10. ɯʅʅʆɺɸʎɯʁʅɸ ʉʂʃʆɹɸɿɸʃʔʊʆʇʃɸʉʊʀʂʆɺɸ ʊɸʈɸ  
ɼʃʗ  ʇɸʂʋɺɸʅʅʗ, ɿɹɽʈɯɻɸʅʅʗ  ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ  

ɹʆɭʇʈʀʇɸʉɯɺ 
 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʽʥʥʦʚʘʮʽʡʥʦ ʾ ʩʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦ ʾ ʪʘʨʠ  ʜʣʷ  

ʧʘʢʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ  ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  ʙʦʻʧʨʠʧʘʩʽʚ.  
 
10.1. ʉʪʘʥ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʽʩʥʫʶʯʦʾ ʪʘʨʠ  ʜʣʷ  ʧʘʢʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ  ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  ʙʦʻʧʨʠʧʘʩʽʚ 
 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ [8, 10 ī 12], ʱʦ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʽ ʇʂʄ, ʜʦ ʷʢʠʭ, ʟʦʢʨʝʤʘ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʩʢʣʦ-, ʙʘʟʘʣʴʪʦ-, ʚʫʛʣʝʧʣʘʩʪʠʢʠ, ʤʘʶʪʴ ʨʷʜ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  

ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʪʦʤʽʩʪʴ ʩʪʘʣʝʡ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʜʦʟʚʦʣʷʻ ʚ ʢʽʣʴʢʘ 

ʨʘʟʽʚ ʟʥʠʟʠʪʠ ʤʘʩʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ 1,5-2 ʨʘʟʠ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʘʤʽʥʠʪʠ ʜʝʬʽʮʠʪʥʽ ʢʦʣʴʦʨʦʚʽ ʩʧʣʘʚʠ, ʥʝʨʞʘʚʽʶʯʽ ʩʧʣʘʚʠ, 

ʧʽʜʚʠʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʨʷʜ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʪʘʢʠʭ ʷʢ ʨʘʜʽʦʧʨʦʟʦʨʽʩʪʴ, ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ,  ʚʘʞʢʦʛʦʨʶʯʽʩʪʴ ʪʘ ʽʥ.  

ʊʦʤʫ ʚʩʝ  ʙʽʣʴʰʠʭ ʦʙʩʷʛʽʚ ʥʘʙʫʚʘʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʞ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʠʜʘʭ ʪʘʨʠ ʽ ʟʘʭʠʩʥʦʾ ʫʧʘʢʦʚʢʠ, ʧʨʠʯʦʤʫ ʷʢ ʪʨʘʜʠʮʽʡʥʦʛʦ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʩʣʽʜ ʧʝʨʝʜʫʩʽʤ ʟʘʟʥʘʯʠʪʠ ʚʽʡʩʴʢʦʚʫ ʪʘʨʫ ʽ ʫʧʘʢʦʚʢʫ ʷʢ ʜʫʞʝ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʚʠʜ ʟʘʭʠʩʥʦʾ ʫʧʘʢʦʚʢʠ, ʜʝ ʚʩʽ ʝʣʝʤʝʥʪʠ ï ʱʦ ʚ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ 

ʩʣʫʞʘʪʴ ʮʽʣʷʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʦʙʽʚ ʪʘ ʾʭ ʢʦʥʪʨʦʣʶ ï ʟʘʜʘʶʪʴʩʷ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ, ʽ 

ʜʦ ʥʘʡʜʨʽʙʥʽʰʠʭ ʜʝʪʘʣʝʡ ʜʦʢʫʤʝʥʪʫʶʪʴʩʷ.  

ʅʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʪʘʥ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ʥʘ 

ʘʨʩʝʥʘʣʘʭ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʨʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʝʩʫʨʩʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʟʘʤʽʩʪʴ ʜʝʨʝʚôʷʥʦʾ ʪʘʨʠ ʪʘ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʘʨʩʝʥʘʣʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ. ɺʘʞʣʠʚʽʩʪʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ  ʧʽʜʪʚʝʨʜʞʝʥʘ ʯʘʩʦʤ, ʦʩʦʙʣʠʚʦ 

ʚʽʜʦʤʠʤʠ ʧʦʜʽʷʤʠ ʚ ʅʦʚʦ-ɹʦʛʜʘʥʽʚʮʽ ʪʘ ʥʘ ʽʥ. ʩʢʣʘʜʘʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʠʭ ʦʮʽʥʦʢ, ʧʦʪʨʝʙʘ ʚ ʪʘʨʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ  3,7 ʤʣʥ. ʦʜʠʥʠʮʴ. ʊʘʨʘ 

ʟ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʢʣʦʙʘʟʘʣʴʪʦʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʦʻʧʨʠʧʘʩʽʚ ʻ 

ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʘʨʩʝʥʘʣʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʾ ʪʘʨʠ ʜʣʷ ʙʦʻʧʨʠʧʘʩʽʚ ʧʽʜʚʠʱʠʪʴ ʙʝʟʘʚʘʨʽʡʥʝ 

ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʧʦʞʝʞʦʙʝʟʧʝʯʥʽʩʪʴ ʽ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʴ ʚʠʪʨʘʪʠ ʥʘ ʩʪʘʜʽʾ 

ʾʾ ʟʙʝʨʽʛʘʥʥʷ  ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʝʬʽʮʠʪʥʦʾ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʱʦ ʟʘʨʘʟ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ (ʜʠʚ. ʨʠʩ. 10.1, ʘ, ʙ).  
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ʈʠʩ. 10.1.  ɯʩʥʫʶʯʝ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ: 

ʘ ï ʟʙʝʨʽʛʘʥʥʷ (ʩʪʝʣʘʞʥʝ ʽ ʨʷʜʥʝ) ʷʱʠʢʽʚ ʟ ʙʦʻʧʨʠʧʘʩʘʤʠ  ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʩʢʣʘʜʩʴʢʦʤʫ ʤʘʡʜʘʥʯʠʢʫ; 

ʙ ï çʪʨʘʜʠʮʽʡʥʘè ʜʝʨʝʚ'ʷʥʥʘ ʪʘʨʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʙʦʻʧʨʠʧʘʩʽʚ 

 

ʋ ʟʚ'ʷʟʢʫ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʦ ʟʘʤʽʥʽ ʜʝʨʝʚʠʥʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʪʘʨʠ ʜʣʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʽʩʥʫʻ ʟʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʪʘʨʽ ʽʟ ʩʢʣʦʙʘʟʘʣʴʪʦʚʦʣʦʢʥʠʩʪʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʂʘʟʘʭʩʪʘʥ,  ʋʟʙʝʢʠʩʪʘʥ, ɹʝʣʘʨʫʩʴ), ʘ 
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ʪʘʢʦʞ ʚ ʢʨʘʾʥʘʭ ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞʷ (ʂʠʪʘʡ, ʇʘʢʠʩʪʘʥ, ɯʨʘʥ, ɯʥʜʽʷ),  ʱʦ 

ʝʢʩʧʦʨʪʫʚʘʣʠ ʙʦʻʧʨʠʧʘʩʠ ʟ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʡʙʣʠʞʯʝ ʩʫʩʽʜʘ ʽ ʦʜʥʦʛʦ ʟ ʙʫʚʰʠʭ ʚʽʡʩʴʢʦʚʽʭ çʛʘʨʘʥʪʽʚè 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʻ ʈʦʩʽʾ, ʪʦ ʚʽʥ, ʷʢ-ʪʦ ʢʘʞʫʪʴ, çʜʠʭʘʻ ʫ 

ʩʧʠʥʫè. ʊʘʢ, ʤʦʩʢʦʚʩʴʢʠʡ ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʘʚʦʜ ʭʦʣʜʠʥʛʫ 

çʍʽʤʢʦʤʧʦʟʠʪè ʨʦʟʨʦʙʠʚ, ʷʢ ʢʦʥʩʪʘʪʫʻʪʴʩʷ, ʚ 2010-2012 ʨʦʢʘʭ ʜʣʷ ʄʽʥʦʙʦʨʦʥʠ 

ʈʌ  ʥʘʜʤʽʮʥʫ ʥʝʩʧʘʣʶʚʘʥʫ ʪʘʨʫ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʙʦʻʧʨʠʧʘʩʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʨʘʢʝʪ ʽ ʩʥʘʨʷʜʽʚ [325].  

ɿʘ ʩʚʽʜʯʝʥʥʷʤʠ ʨʦʩʽʡʩʴʢʠʭ ʬʘʭʽʚʮʽʚ, ʨʦʟʨʦʙʣʝʥʘ ʪʘʨʘ ʫʪʨʠʤʫʻ ʚʩʝʨʝʜʠʥʽ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ ʙʽʣʴʰʝ  170 ʦʉ ʧʨʦʪʷʛʦʤ 15 ʭʚ. ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʣʫʤ'ʷ. 

ʄʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʚʧʫʩʪʠʪʠ ʥʘ ʙʝʪʦʥ ʪʘʢʠʡ ʷʱʠʢ ʟʽ ʩʥʘʨʷʜʘʤʠ ʟ 

ʚʠʩʦʪʠ ʜʚʦʭ ʤʝʪʨʽʚ ʙʝʟ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʤʽʩʪʫ ʦʩʪʘʥʥʴʦʛʦ, ʧʨʠʯʦʤʫ ʤʽʮʥʽʩʪʴ ʽ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʪʘʢʠʭ ʚʠʨʦʙʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʊʘʢʦʞ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʩʧʘʣʘʭʫ ʩʢʣʘʜʫ ʟ ʙʦʻʧʨʠʧʘʩʘʤʠ, 

ʫʧʘʢʦʚʘʥʠʤʠ ʚ ʨʦʟʨʦʙʣʝʥʫ ʢʦʤʧʦʟʠʪʥʫ ʪʘʨʫ, ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʚʦʛʥʶ 

ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʟʫʧʠʥʠʪʠ ʟʘʚʜʷʢʠ ʥʝʛʦʨʶʯʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʽ 

ʾʭ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʩʘʤʦʟʘʛʘʩʘʥʥʷ.  

ʂʨ̔ʤ ʪʦʛʦ, ʪʘʢʘ ʢʦʤʧʦʟʠʮʽʡʥʘ ʪʘʨʘ ʥʝ ʛʥʠʻ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʨʝʚʘ, ʽ 

ʟʙʝʨʽʛʘʻ ʩʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʫ ʪ.ʯ. ʪʝʨʤʽʯʥʽ, ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʥʦʚʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʪʘʨʠ ʫ ʈʌ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟ ʙʦʢʫ ʌɼʋʇ çɼʝʨʞʘʚʥʝ 

ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʉʧʣʘʚè, ʷʢʝ ʚʠʨʦʙʣʷʻ ʦʟʙʨʦʻʥʥʷ ʽ 

ʙʦʻʧʨʠʧʘʩʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʟʘʧʘʩʠ ʙʦʻʧʨʠʧʘʩʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʘʨʩʝʥʘʣʘʭ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ, ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʫ ʜʚʦʭ ʥʘʧʨʷʤʘʭ: 

- ʙʦʻʧʨʠʧʘʩʠ ʷʢ ʘʨʩʝʥʘʣ ʥʝʦʙʭʽʜʥʠʭ ʙʦʡʦʚʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʝʘʣʽʟʘʮʽʶ ʚʽʡʩʴʢʦʚʦʾ ʜʦʢʪʨʠʥʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ; 

- ʙʦʻʧʨʠʧʘʩʠ, ʷʢ ʤʘʪʝʨʽʘʣʴʥʽ ʮʽʥʥʦʩʪʽ, ʱʦ ʤʘʶʪʴ ʧʦʧʠʪ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ ʦʟʙʨʦʻʥʥʷ, ʽ ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʟ ʜʞʝʨʝʣ ʧʨʠʙʫʪʢʽʚ ʚ 

ʝʢʦʥʦʤʽʮʽ, ʦʩʦʙʣʠʚʦ ʟʘ ʢʨʠʟʦʚʠʭ ʷʚʠʱ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ, ʘ ʪʘʢʦʞ ʨʠʥʦʢ ʢʨʘʾʥ ʉʅɼ ï 

ʚʠʨʦʙʥʠʢʽʚ ʪʘʨʠ ʽʟ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʧʘʢʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ï  ʻ ʩʣʘʙʢʦʢʦʥʢʫʨʝʥʪʥʠʤ ʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʩʠʯʝʥʠʤ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʥʘ ʮʝʡ ʯʘʩ ʜʝʨʝʚ'ʷʥʘ ʪʘʨʘ  

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʜʝʬʽʮʠʪʥʦʾ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʛʦʨʶʯʽʩʪʴ ʽ 

ʦʙʤʝʞʝʥʠʡ  ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ (5ï7 ʨʦʢʽʚ) ʥʘ ʚʽʜʢʨʠʪʠʭ ʩʢʣʘʜʩʴʢʠʭ 

ʤʘʡʜʘʥʯʠʢʘʭ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʙʘʟʘʣʴʪʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʤʽʩʴʢʝ ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʡ ʽʥʰʽ ʛʘʣʫʟʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢʽʩʥʠʤʠ, 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ ʽ ʜʦʚʛʦʚʽʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʰʝʚʦʾ ʪʘ ʧʦʰʠʨʝʥʦʾ ʙʘʟʘʣʴʪʦʚʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʠʣʦ ʙʠ 

ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʚ ʪʘʢʽʡ ʧʨʦʜʫʢʮʽʾ.  
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10.2. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 
ʦʬʦʨʤʣʝʥʥʷ ʪʘʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ  

 

ɺʽʜʦʤʽ ʨʽʟʥʽ  ʢʦʥʩʪʨʫʢʮʽʾ  ʩʧʝʮʽʘʣʴʥʦʾ ʪʘʨʠ,  ʧʨʠʟʥʘʯʝʥʦʾ  ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ. ʋ  ʟʘʭʽʜʥʠʭ  ʢʨʘʾʥʘʭ  ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʩʪʘʯʝʶ 

ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʜʝʨʝʚʠʥʠ, ʷʢʘ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʨʠ,  

ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʜʝʨʞʘʣʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʨʠ ʽʟ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ  ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʣʘʩʪʤʘʩ, ʟʦʢʨʝʤʘ, ʩʢʣʦʧʣʘʩʪʠʢʽʚ.  

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʣʽʥʽʡʥʠʭ ʽ ʚʘʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʦʻʧʨʠʧʘʩʽʚ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʠʪʴ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʪʘʨʘ,  ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ  

ʟʙʝʨʽʛʘʥʥʷ  ʦʜʥʦʛʦ  ʢʦʥʢʨʝʪʥʦʛʦ  ʙʦʻʧʨʠʧʘʩʫ.  ʊʘʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʪʘʨʘ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ  ʟ ʧʦʟʜʦʚʞʥʽʤʠ 

ʨʦʟ'ʻʤʘʤʠ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʬʫʪʣʷʨʽʚ ʽʟ  ʢʨʠʰʢʘʤʠ. 

 ʆʜʥʠʤ ʽʟ ʚʽʜʦʤʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʻ ʷʱʠʢ, ʩʬʦʨʤʦʚʘʥʠʡ ʽʟ ʧʣʘʩʪʤʘʩʠ 

ʜʣʷ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ  ʩʥʘʨʷʜʽʚ ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʤʘʻ ʟʦʚʥʽʰʥʽʡ 

ʢʦʞʫʭ, ʷʢʠʡ ʩʬʦʨʤʦʚʘʥʠʡ ʽʟ ʧʦʩʠʣʝʥʦʾ ʧʣʘʩʪʤʘʩʠ [326]. ɺ ʢʦʞʫʩʽ ʫʪʚʦʨʝʥʽ 

ʮʠʣʽʥʜʨʠʯʥʽ ʢʘʤʝʨʠ, ʫ ʢʦʞʥʽʡ ʟ ʷʢʠʭ  ʟʥʘʭʦʜʠʪʴʩʷ  ʚʥʫʪʨʽʰʥʽʡ ʢʦʞʫʭ,  

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʘʨʪʠʣʝʨʽʡʩʴʢʦʛʦ  ʩʥʘʨʷʜʫ ʘʙʦ  ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʧʨʝʜʤʝʪʫ. ɭ ʪʘʢʦʞ ʟʘʪʚʦʨʠ, ʱʦ ʧʨʠʚʦʜʷʪʴʩʷ ʚʨʫʯʥʫ ʜʣʷ ʟʘʢʨʠʪʪʷ ʽ ʚʽʜʢʨʠʚʘʥʥʷ 

ʢʽʥʮʽʚ ʢʦʞʥʦʛʦ ʟ  ʚʥʫʪʨʽʰʥʽʭ  ʢʦʞʫʭʽʚ  ʽ ʨʦʟ'ʻʤʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʤʽʩʮʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʢʦʞʫʭʽʚ. 

ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ  [326] ʻ ʾʾ  ʙʘʛʘʪʦʦʙʦʨʦʪʥʽʩʪʴ ʽ ʧʽʜʚʠʱʝʥʘ 

ʤʽʮʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʞʫʭʽʚ ʧʨʠ 

ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʜ  ʯʘʩ  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘʨʠ. ɺʦʜʥʦʯʘʩ ʜʦ ʚʘʜ  

ʜʘʥʦʾ  ʢʦʥʩʪʨʫʢʮʽʾ  ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʢʣʘʜʥʽʩʪʴ ʩʘʤʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʡ  ʪʝʭʥʦʣʦʛʽʾ ʾʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɺ ʢʨʘʾʥʘʭ ʉʅɼ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ  ʚʩʝ  ʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʫʻ 

ʛʝʨʤʝʪʠʯʥʘ ʤʝʪʘʣʝʚʘ ʪʘʨʘ (ɻʆʉʊ ɺ 20854-77 [327]), ʷʢʘ  ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʟʙʝʨʝʞʝʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʡ 

ʟʙʝʨʽʛʘʥʥʷ. ʇʨʦʪʝ  ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʘʨʠ, ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʭʥʦʣʦʛʽʾ 

ʦʜʝʨʞʘʥʥʷ ʤʝʪʘʣʝʚʦʾ ʪʘʨʠ, ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ  ʫ ʚʠʛʣʷʜʽ ʷʱʠʢʽʚ ʘʙʦ ʨʝʰʽʪʯʘʩʪʠʭ 

ʢʘʨʢʘʩʽʚ ʽʟ ʜʝʨʝʚʘ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ ɺ 1704-80 [328]). ʊʘʢʘ ʪʘʨʘ 

ʥʝʛʝʨʤʝʪʠʯʥʘ, ʛʦʨʶʯʘ, ʥʝʜʦʚʛʦʚʽʯʥʘ, ʘ ʜʣʷ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʪʨʽʙʥʘ ʜʝʬʽʮʠʪʥʘ  

ʚʠʩʦʢʦʷʢʽʩʥʘ ʜʝʨʝʚʠʥʘ. 

ʗʢ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʡ ʘʥʘʣʦʛ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʨʠ ʚʠʙʨʘʥʦ 

ʫʢʫʧʦʨʝʥʥʷ (ʪʘʨʫ)  ʜʣʷ  ʙʦʻʧʨʠʧʘʩʽʚ  [329], ʷʢʝ ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʽ ʚʽʜʬʦʨʤʦʚʘʥʽ ʽʟ 

ʧʦʣʽʩʪʠʨʦʣʫ ʥʘʧʽʚʬʦʨʤʠ, ʫ ʷʢʠʭ ʙʦʡʦʚʠʡ ʥʘʢʦʥʝʯʥʠʢ ʫʧʘʢʦʚʘʥʦʛʦ ʙʦʻʧʨʠʧʘʩʫ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʦʤʫ ʢʦʚʧʘʯʢʫ ʟ ʧʦʚʝʨʭʥʝʶ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ,  

ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ  ʽ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ.  

ɺʥʫʪʨʽʰʥʷ  ʧʦʚʝʨʭʥʷ  ʢʦʚʧʘʯʢʘ ʧʽʜʩʠʣʝʥʘ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ. ʇʝʨʝʜ 

ʫʢʫʧʦʨʝʥʥʷʤ ʙʦʻʧʨʠʧʘʩʠ ʚʘʢʫʫʤʫʶʪʴʩʷ ʚ  ʛʝʨʤʝʪʠʯʥʠʭ ʧʦʣʽʘʤʽʜʥʠʭ ʧʘʢʝʪʘʭ ʽ 

ʧʦʪʽʤ  ʫʢʣʘʜʘʶʪʴʩʷ  ʫ  ʥʘʧʽʚʬʦʨʤʠ. ʆʩʪʘʥʥʽ ʱʽʣʴʥʦ ʚʢʣʘʜʘʶʪʴʩʷ ʫ ʜʝʨʝʚ'ʷʥʽ ʘʙʦ 

ʢʘʨʪʦʥʥʽ ʢʦʨʦʙʢʠ ʽ ʰʪʘʙʝʣʶʶʪʴʩʷ.  

ʋʢʫʧʦʨʝʥʥʷ ʽʟ ʧʦʣʽʩʪʠʨʦʣʫ  ʤʘʻ  ʥʝʚʝʣʠʢʫ  ʚʘʛʫ  ʽ ʟʜʘʪʥʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʣʘʚʫʯʽʩʪʴ ʙʦʻʧʨʠʧʘʩʫ. ʅʝʜʦʣʽʢʦʤ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʨʠ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʦʛʦ 
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ʘʥʘʣʦʛʘ [329] ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʾʾ ʫʥʽʬʽʢʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ ʟʘʚʘʥʪʘʞʫʚʘʥʠʭ 

ʚʠʨʦʙʽʚ (ʙʦʻʧʨʠʧʘʩʽʚ), ʦʩʢʽʣʴʢʠ ʥʘʧʨʷʤʥʽ, ʱʦ ʚʽʜʬʦʨʤʦʚʘʥʽ ʫ ʧʦʣʽʩʪʠʨʦʣʽ, 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʪʠʧʦʨʦʟʤʽʨʠ ʚʠʨʦʙʽʚ. ɸ ʜʣʷ ʟʤʽʥʝʥʥʷ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʚʠʨʦʙʽʚ ʧʦʪʨʽʙʥʝ ʚʽʜʧʦʚʽʜʥʝ ʟʤʽʥʝʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʫʧʦʨʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ  ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʦʚʦʾ ʪʘʨʠ ʜʣʷ ʮʠʭ ʥʦʚʠʭ ʨʦʟʤʽʨʽʚ.  

ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʦʜʥʽʻʾ ʥʘʧʽʚʬʦʨʤʠ ʚʽʜʥʦʩʥʦ ʜʨʫʛʦʾ 

ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʟʦʚʥʽʰʥʴʦʾ ʪʘʨʠ  ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʘʜʘʥʥʷ ʙʦʻʧʨʠʧʘʩʫ 

ʥʘʟʦʚʥʽ. ʇʘʢʫʚʘʥʥʷ ʫ ʧʦʣʽʘʤʽʜʥʽ ʧʘʢʝʪʠ ʪʘ ʧʦʣʽʩʪʠʨʦʣʴʥʽ ʥʘʧʽʚʬʦʨʤʠ,  ʘ ʪʘʢʦʞ 

ʫʧʘʢʫʚʘʥʥʷ ʚ ʜʝʨʝʚôʷʥʫ ʘʙʦ ʢʘʨʪʦʥʥʫ ʪʘʨʫ ʧʽʜʚʠʱʫʻ  ʛʦʨʶʯʽʩʪʴ ʪʘ 

ʥʝʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʨʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʧʽʚʬʦʨʤ ʚʠʤʘʛʘʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ  ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʘʩʪʢʠ, ʘ ʫʧʘʢʦʚʢʘ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʨʝʚ'ʷʥʦʾ  

ʘʙʦ ʢʘʨʪʦʥʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘʨʠ. 

ʅʠʞʯʝ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʣʴʥʦʾ ʚʽʜ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʘʨʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ ʪʘʨʠ ʜʣʷ ʧʘʢʫʚʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʱʦ, ʟʦʢʨʝʤʘ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ. 
 

10.3. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 
ʨʽʰʝʥʥʷ  

 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʠʭ ʚʽʪʯʠʟʥʷʥʠʤʠ ʬʘʭʽʚʮʷʤʠ 

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʨʠ ʜʣʷ 

ʫʧʘʢʦʚʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ  ʟʘʙʝʟʧʝʯʠʪʠ  ʫʧʘʢʦʚʢʫ 

ʙʦʻʧʨʠʧʘʩʽʚ ʦʞʠʚʘʣʴʥʦʾ ʘʙʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ  ʪʘ ʨʽʟʥʠʭ ʣʽʥʽʡʥʠʭ 

ʪʠʧʦʨʦʟʤʽʨʽʚ, ʟʥʠʟʠʪʠ ʚʘʛʫ ʪʘʨʠ, ʟʙʽʣʴʰʠʪʠ ʾʾ ʤʽʮʥʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ, ʧʽʜʚʠʱʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʬʽʢʩʘʮʽʾ ʙʦʻʧʨʠʧʘʩʽʚ, ʪʦʙʪʦ ʜʦʩʷʛʪʠ  ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ  ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʚʠʥʠʢʘʶʯʽ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 

ʫʧʘʢʦʚʘʥʦʛʦ ʙʦʻʧʨʠʧʘʩʫ ʥʘ ʪʘʨʫ  ʧʨʠ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʠʪʠ  

ʧʝʨʝʥʝʩʝʥʥʷ ʽ ʩʢʣʘʜʫʚʘʥʥʷ ʪʘʨʠ. 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʪʘʨʽ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, 

ʷʢʘ  ʤʽʩʪʠʪʴ  ʜʚʽ ʚʽʜʬʦʨʤʦʚʘʥʽ ʥʘʧʽʚʬʦʨʤʠ ʟ ʦʧʦʨʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, 

ʧʦʩʠʣʝʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ,  ʚ ʷʢʠʭ ʙʦʡʦʚʠʡ ʢʽʥʮʝʚʠʢ ʫʧʘʢʦʚʘʥʦʛʦ 

ʙʦʻʧʨʠʧʘʩʫ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʦʤʫ ʢʦʚʧʘʯʢʫ ʟ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ, 

ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʪʘ ʢʦʥʪʘʢʪʫʻ ʟ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ,  ʥʦʚʠʤ ʻ ʪʝ,  ʱʦ,  ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ   ʜʚʦʭ ʥʘʧʽʚʬʦʨʤ ʚʠʢʦʥʘʥʘ ʢʦʨʠʪʦʧʦʜʽʙʥʘ  ʪʦʥʢʦʣʠʩʪʦʚʘ 

ʦʙʦʣʦʥʢʘ.  

ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʭ ʥʘʧʽʚʬʦʨʤ ʥʘ ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʥʷʭ, 

ʧʦʩʠʣʝʥʠʭ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʘ  ʪʦʥʢʦʣʠʩʪʦʚʘ ʦʧʦʨʥʘ ʦʙʦʣʦʥʢʘ  ʽʟ 

ʟʘʛʣʠʙʣʝʥʥʷʤʠ, ʬʦʨʤʘ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʧʦʜʽʙʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ  ʫʧʘʢʦʚʘʥʦʛʦ 

ʙʦʻʧʨʠʧʘʩʫ.  

ɼʦ ʪʦʛʦ ʞ ʥʘʧʽʚʬʦʨʤʠ ʚʠʢʦʥʘʥʽ ʽʟ ʧʨʫʞʥʦʛʦ ʥʝʛʦʨʶʯʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʟ ʙʘʟʘʣʴʪʦʩʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʘʙʦ ʣʝʛʢʠʭ  ʤʝʪʘʣʽʚ ʯʠ ʩʧʣʘʚʽʚ. ɸ ʫʟʜʦʚʞ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʦʧʦʨʥʦʾ ʦʙʦʣʦʥʢʠ 

ʚʠʢʦʥʘʥʦ ʧʫʩʪʦʪʽʣʠʡ ʧʘʟ ʧʨʠʟʤʘʪʠʯʥʦʾ ʬʦʨʤʠ, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʝʨʝʛʦʨʦʜʢʘ  [330]. 
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ʅʘʷʚʥʽʩʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʢʫʧʥʽʩʪʶ ʽʩʪʦʪʥʠʭ ʦʟʥʘʢ  

ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʽ ʪʝʭʥʽʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ, 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ, ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʽʻʾ ʟ ʥʘʧʽʚʬʦʨʤ ʥʘ ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʥʷʭ, ʧʦʩʠʣʝʥʠʭ ʨʝʙʨʘʤʠ 

ʞʦʨʩʪʢʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʘ ʚʘʞʢʦʛʦʨʶʯʘ ʢʦʤʧʦʟʠʮʽʡʥʘ ʪʦʥʢʦʣʠʩʪʦʚʘ ʦʧʦʨʥʘ 

ʦʙʦʣʦʥʢʘ ʟ ʟʘʛʣʠʙʣʝʥʥʷʤʠ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʫʧʘʢʦʚʘʥʦʛʦ 

ʙʦʻʧʨʠʧʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʛʣʠʙʣʝʥʴ ʚ ʦʧʦʨʥʽʡ 

ʦʙʦʣʦʥʮʽ  ʫʧʘʢʦʚʫʚʘʪʠ ʙʦʻʧʨʠʧʘʩʠ ʟ ʨʽʟʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʪʘ ʣʽʥʽʡʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ.  

ʋʟʜʦʚʞ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʦʧʦʨʥʦʾ ʦʙʦʣʦʥʢʠ ʚʠʢʦʥʘʥʦ ʧʫʩʪʦʪʽʣʠʡ ʧʘʟ 

ʧʨʠʟʤʘʪʠʯʥʦʾ ʬʦʨʤʠ, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʘ ʧʝʨʝʛʦʨʦʜʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʪʨʠʤʫʚʘʪʠ ʥʘʧʽʚʬʦʨʤʠ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʫʶʯʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʨʦʙʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʚʦʭ ʥʘʧʽʚʬʦʨʤ. ʎʽ ʥʘʧʽʚʬʦʨʤʠ 

ʚʠʢʦʥʘʥʽ ʽʟ  ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʨʫʞʥʦʛʦ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʜʝʬʦʨʤʫʻʪʴʩʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ  ʧʨʠ  

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʙʦʻʧʨʠʧʘʩʫ. 

ɺʠʢʦʥʘʥʥʷ ʦʙʦʣʦʥʦʢ ʪʘ ʥʘʧʽʚʬʦʨʤ ʪʘʨʠ ʽʟ ʚʘʞʢʦʛʦʨʶʯʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʚʘʞʢʦʛʦʨʶʯʽʩʪʴ, ʟʦʢʨʝʤʘ, 

ʚʠʢʦʥʘʥʥʷ ʦʙʦʣʦʥʦʢ ʽʟ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʙʘʟʘʣʴʪʦʩʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʝʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʣʝʛʢʠʭ ʤʝʪʘʣʽʚ  ʘʙʦ  ʩʧʣʘʚʽʚ  ʜʦʟʚʦʣʷʻ  ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʣʽʧʰʝʥʥʷ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʢʦʨʠʪʦʧʦʜʽʙʥʦʾ 

ʦʙʦʣʦʥʢʠ ʚʠʢʦʥʘʥʽ ʧʣʘʥʢʠ ʜʣʷ ʰʪʘʙʝʣʶʚʘʥʥʷ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʾ ʰʪʘʙʝʣʶʚʘʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʝ ʟʙʝʨʽʛʘʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ,  ʩʪʚʦʨʝʥʘ ʦʩʦʙʣʠʚʦ ʤʽʮʥʘ  ʢʦʥʩʪʨʫʢʮʽʷ ʫʥʽʬʽʢʦʚʘʥʦʾ ʪʘʨʠ 

ʜʣʷ ʚʠʨʦʙʽʚ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʨʽʟʥʠʭ  ʪʠʧʦʨʦʟʤʽʨʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ 

ʥʘʜʽʡʥʫ ʬʽʢʩʘʮʽʶ. 

ʈʦʟʨʦʙʢʘ ʽʣʶʩʪʨʫʻʪʴʩʷ ʨʠʩ. 10.1 ï ʨʠʩ. 10.3, ʜʝ:  

ʥʘ ʨʠʩ. 10.1 ʟʦʙʨʘʞʝʥʘ ʪʘʨʘ  (ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ) ʫ ʨʦʟʨʽʟʽ (ʨʠʩ. 10.1, ʘ);  

ʥʘ ʨʠʩ. 10.1, ʙ ʟʦʙʨʘʞʝʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ɸ-ɸ ʨʠʩ. 10.1, ʘ;  

ʥʘ ʨʠʩ. 10.1, ʚ ï ʧʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ   ɹ-ɹ ʨʠʩ. 10.1, ʘ;  

ʥʘ ʨʠʩ. 10.1, ʛ ï ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ɺ-ɺ ʨʠʩ. 10.1, ʘ;  

ʥʘ ʨʠʩ. 10.2 ï ʪʘʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʽʥ ʢʘʣʠʙʨʫ 120 ʤʤ;   

ʥʘ ʨʠʩ. 10.3 ï ʪʘʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʨʷʜʽʚ 

ʢʘʣʽʙʨʫ 122 ʤʤ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʘʨʘ ʤʽʩʪʠʪʴ ʟʦʚʥʽʰʥʽ ʢʦʨʠʪʦʧʦʜʽʙʥʽ ʦʙʦʣʦʥʢʠ (ʢʨʠʰʢʫ) 1 ʽ 

(ʜʥʠʱʝ) 2 ʟ ʧʣʘʥʢʘʤʠ ʘʨʦʯʥʦʾ ʬʦʨʤʠ 3,  ʷʢʽ ʧʦ ʧʣʦʱʠʥʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ 

ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʦʙʦʣʦʥʦʢ 1 ʽ 2. ʆʙʦʣʦʥʢʠ 1 ʽ 2 ʦʭʦʧʣʶʶʪʴ ʥʘʧʽʚʬʦʨʤʠ ʟ 

ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ 4.  
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ʈʠʩ. 10.1. ʉʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘ ʪʘʨʘ  ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ 
ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ:  
ʘ ˈ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ (ʫ ʨʦʟʨʽʟʽ);  

ʙ ˈ ʧʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ɸ-ɸ ʪʘʨʠ ʥʘ ʨʠʩ. ʘ;  
ʚ ˈ ʧʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ɹ-ɹ ʪʘʨʠ ʥʘ ʨʠʩ. ʘ;  
ʛ ˈ ʧʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ɺ-ɺ ʪʘʨʠ ʥʘ ʨʠʩ. ɸ 
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ʈʠʩ. 10.2. ʉʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘ ʪʘʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʽʥ 

ʢʘʣʠʙʨʫ 120 ʤʤ ʚ ʟʘʢʨʠʪʦʤʫ (ʚʝʨʭʥʽʡ ʨʠʩʫʥʦʢ) ʽ ʨʦʟʢʨʠʪʦʤʫ (ʥʠʞʥʽʡ ʨʠʩʫʥʦʢ) 

ʩʪʘʥʘʭ 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

ʈʠʩ. 10.3. ʉʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘ ʪʘʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  

ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʨʷʜʽʚ ʢʘʣʽʙʨʫ 122 ʤʤ 
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ʋʩʝʨʝʜʠʥʽ ʪʘʨʠ ʚʠʢʦʥʘʥʘ ʦʧʦʨʥʘ ʦʙʦʣʦʥʢʘ (ʣʦʞʝʤʝʥʪ) 5 ʽʟ ʟʘʛʣʠʙʣʝʥʥʷʤʠ 

6, ʢʨʘʾ ʷʢʦʾ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʢʨʘʶ ʢʦʨʠʪʦʧʦʜʽʙʥʠʭ ʦʙʦʣʦʥʦʢ 1 ʽ 2. ʋʟʜʦʚʞ 

ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʦʧʦʨʥʦʾ ʦʙʦʣʦʥʢʠ (ʣʦʞʝʤʝʥʪʫ) 5  ʚʠʢʦʥʘʥʦ ʧʘʟ 7, ʚ ʷʢʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʛʦʨʦʜʢʫ 8.   

ʂʦʨʠʪʦʧʦʜʽʙʥʘ ʦʙʦʣʦʥʢʘ (ʢʨʠʰʢʘ) 1, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʣʦʞʝʤʝʥʪʦʤ 5, 

ʫʪʚʦʨʶʻ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ ʢʦʨʧʫʩʫ 9, ʘ  ʢʦʨʠʪʦʧʦʜʽʙʥʘ ʦʙʦʣʦʥʢʘ (ʜʥʠʱʝ) 2,  

ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʣʦʞʝʤʝʥʪʦʤ 5, ʫʪʚʦʨʶʻ ʥʠʞʥʶ ʥʘʧʽʚʬʦʨʤʫ ʢʦʨʧʫʩʫ 10, ʷʢʽ 

ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʝʣʝʤʝʥʪʘʤʠ ʢʨʽʧʣʝʥʥʷ 11. ɹʦʡʦʚʠʡ ʥʘʢʦʥʝʯʥʠʢ ʫʧʘʢʦʚʘʥʦʛʦ 

ʙʦʻʧʨʠʧʘʩʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʦʤʫ ʢʦʚʧʘʯʢʫ 12 ʟ ʧʦʚʝʨʭʥʝʶ, ʱʦ 

ʜʝʬʦʨʤʫʻʪʴʩʷ. 

ʂʨʠʰʢʘ 1  ʪʘ ʜʥʠʱʝ 2, ʫʪʚʦʨʝʥʽ ʢʦʨʠʪʦʧʦʜʽʙʥʠʤʠ ʦʙʦʣʦʥʢʘʤʠ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʫ ʞʦʨʩʪʢʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ  ʢʦʨʧʫʩʫ ʪʘʨʠ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʧʽʚʬʦʨʤʘʤʠ 4 ʟ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʃʦʞʝʤʝʥʪ 5, ʫʪʚʦʨʝʥʠʡ 

ʧʣʦʱʠʥʥʦʶ ʦʧʦʨʥʦʶ ʦʙʦʣʦʥʢʦʶ ʟ ʟʘʛʣʠʙʣʝʥʥʷʤʠ ʽ  ʫʢʣʘʜʝʥʠʡ ʥʘ ʥʘʧʽʚʬʦʨʤʠ 4 

ʟ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʬʽʢʩʘʮʽʶ ʙʦʻʧʨʠʧʘʩʫ ʪʘ ʧʝʨʝʜʘʯʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʡʦʛʦ ʧʦʛʘʰʝʥʥʷ ʥʘ ʢʦʨʧʫʩ ʪʘʨʠ ʪʘ ʧʦʨʠʩʪʠʡ ʤʘʪʝʨʽʘʣ 

ʥʘʧʽʚʬʦʨʤ 4.  

ɿʦʚʥʽʰʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷ ʣʦʞʝʤʝʥʪʫ 5 ʧʦʚʪʦʨʶʻ ʢʦʥʪʫʨ ʢʨʠʰʢʠ 1 ʪʘ ʜʥʠʱʘ 

2 ʚ ʧʣʘʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ  ʬʽʢʩʫʚʘʪʠ ʡʦʛʦ ʚʽʜ ʟʩʫʚʫ ʚʩʝʨʝʜʠʥʽ ʪʘʨʠ. ʌʦʨʤʘ 

ʧʦʚʝʨʭʥʽ ʟʘʛʣʠʙʣʝʥʴ  6 ʫ ʣʦʞʝʤʝʥʪʽ 5 ʧʦʚʪʦʨʶʻ ʨʦʟʤʽʨʠ  ʽ  ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʦʧʦʨʥʠʭ ʧʣʦʱʘʜʦʢ ʙʦʻʧʨʠʧʘʩʽʚ,  ʟʘ  ʷʢʠʤʠ  ʟʜʽʡʩʥʶʻʪʴʩʷ  ʾʭ ʬʽʢʩʘʮʽʷ. 

ʆʨʽʻʥʪʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥ ʣʦʞʝʤʝʥʪʫ 5 ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʛʦʨʦʜʢʠ 8, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʘʟʫ 

7, ʽ ʷʢʘ ʬʽʢʩʫʻ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ ʢʦʨʧʫʩʫ 9 ʚʽʜʥʦʩʥʦ ʥʠʞʥʴʦʾ 

ʥʘʧʽʚʬʦʨʤʠ 10, ʨʦʟʚʘʥʪʘʞʫʶʯʠ ʝʣʝʤʝʥʪʠ ʢʨʽʧʣʝʥʥʷ 11.  

ɿʘʣʝʞʥʦ ʚʽʜ ʚʘʛʠ ʙʦʻʧʨʠʧʘʩʫ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʡʦʛʦ  ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʦʥʴ, 

ʣʦʞʝʤʝʥʪ  5 ʟʤʽʥʶʶʪʴʩʷ  ʟʘ  ʬʦʨʤʦʶ  ʧʦʩʘʜʦʯʥʠʭ ʛʥʽʟʜ. ɿʛʽʜʥʦ ʟ ʤʘʨʢʫʚʘʥʥʷʤ  

ʙʦʻʧʨʠʧʘʩʽʚ, ʣʦʞʝʤʝʥʪ 5 ʪʘʢʦʞ ʤʘʨʢʫʻʪʴʩʷ. ʄʘʨʢʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ  

ʙʦʻʧʨʠʧʘʩʫ, ʥʘʥʦʩʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʣʦʞʝʤʝʥʪʫ 5.  

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʚʘʥʪʘʞʝʥʦʾ ʪʘʨʠ ʧʦʟʜʦʚʞʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʠʨʦʙʫ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʢʦʨʧʫʩ ʪʘʨʫ ʯʝʨʝʟ ʣʦʞʝʤʝʥʪʠ 5, 

ʟʘʬʽʢʩʦʚʘʥʽ ʤʽʞ ʢʨʘʷʤʠ ʢʨʠʰʢʠ ʪʘ ʜʥʠʱʘ, ʪʘ ʥʘʧʽʚʬʦʨʤʠ ʟ ʧʦʨʠʩʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʜʝ ʚʦʥʠ ʧʦʚʥʽʩʪʶ ʛʘʩʷʪʴʩʷ.  ʅʘ ʢʨʠʰʮʽ 1 ʽ ʜʥʠʱʽ  2 ʚʩʪʘʥʦʚʣʝʥʽ 

ʧʣʘʥʢʠ 3 ʘʨʦʯʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ ʧʦ ʧʣʦʱʠʥʽ  ʥʘ ʢʨʘʷʭ ʽ ʟʘʧʦʙʽʛʘʶʪʴ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʪʘʨʠ ʧʨʠ ʰʪʘʙʝʣʶʚʘʥʥʽ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʽ  

ʧʨʦʚʝʜʝʥʥʽ  ʟ ʥʝʶ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʅʘ ʧʣʘʥʢʘʭ 3 ʟʘʢʨʽʧʣʝʥʽ  

ʝʣʝʤʝʥʪʠ ʧʝʪʝʣʴ ʢʨʠʰʢʠ ʡ ʝʣʝʤʝʥʪʠ ʟʘʤʢʽʚ 11. ɼʥʠʱʝ 2 ʽ ʢʨʠʰʢʘ 1 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʣʘʥʦʢ 3, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʰʪʘʙʝʣʶʚʘʥʥʷ. 

ʋʢʣʘʜʘʥʥʷ ʚ ʪʘʨʫ ʡ ʚʠʪʷʛʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ʟ ʥʝʾ ʟʜʽʡʩʥʶʶʪʴ  ʪʘʢʠʤ 

ʯʠʥʦʤ: 

-  ʚʽʜʢʨʠʚʘʶʪʴ ʟʘʤʢʠ ʽ ʚʽʜʢʠʜʘʶʪʴ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ ʢʦʨʧʫʩʫ ʪʘʨʠ ʟ 

ʢʨʠʰʢʦʶ 1 ʪʘʨʠ ʚ ʙʽʢ; 

-  ʟʛʽʜʥʦ ʟ ʪʠʧʦʤ ʙʦʻʧʨʠʧʘʩʽʚ, ʧʽʜʙʠʨʘʶʪʴ ʣʦʞʝʤʝʥʪ 5 ʜʣʷ ʚʝʨʭʥʴʦʾ 

ʥʘʧʽʚʬʦʨʤʠ 9 ʢʦʨʧʫʩʫ; 
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-  ʟʛʽʜʥʦ ʟ ʪʠʧʦʤ ʙʦʻʧʨʠʧʘʩʽʚ, ʧʽʜʙʠʨʘʶʪʴ ʣʦʞʝʤʝʥʪ 5 ʜʣʷ ʥʠʞʥʴʦʾ 

ʥʘʧʽʚʬʦʨʤʠ 10 ʢʦʨʧʫʩʫ; 

- ʦʧʫʩʢʘʶʪʴ ʡʦʛʦ ʫʟʜʦʚʞ ʦʩʽ ʪʘʨʠ ʪʘʢʠʤ ʯʠʥʦʤ,  ʱʦʙ ʧʦʩʘʜʦʯʥʝ ʛʥʽʟʜʦ  

ʜʣʷ ʙʦʻʧʨʠʧʘʩʫ ʟʥʘʭʦʜʠʣʦʩʷ ʟʚʝʨʭʫ, ʽ ʟʘʢʨʽʧʣʶʶʪʴ ʡʦʛʦ; 

- ʦʧʫʩʢʘʶʪʴ ʙʦʻʧʨʠʧʘʩ ʜʦ ʫʧʦʨʫ ʥʘ ʜʥʦ ʥʠʞʥʴʦʾ ʥʘʧʽʚʬʦʨʤʠ 10 ʢʦʨʧʫʩʫ 

ʪʘʨʠ ʟʛʽʜʥʦ  ʟ ʤʘʨʢʫʚʘʥʥʷʤ, ʥʘʥʝʩʝʥʠʤ ʥʘ ʣʦʞʝʤʝʥʪʽ 5; 

- ʟʘʢʨʠʚʘʶʪʴ ʚʝʨʭʥʶ ʥʘʧʽʚʬʦʨʤʫ 9 ʢʦʨʧʫʩʫ ʪʘʨʠ ʟ ʢʨʠʰʢʦʶ, ʨʦʙʣʷʯʠ 

ʟʘʪʠʩʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʫ ʽʟ ʥʘʪʷʛʦʤ ʫ ʣʦʞʝʤʝʥʪʽ 5, ʧʽʩʣʷ ʯʦʛʦ ʟʘʢʨʠʚʘʶʪʴ ʟʘʤʢʠ. 

 ʇʨʠ ʟʘʢʨʠʪʪʽ ʢʨʠʰʢʠ 1 ʣʦʞʝʤʝʥʪʠ 5 ʟʘʪʠʩʢʘʶʪʴ ʽ  ʬʽʢʩʫʶʪʴ ʙʦʻʧʨʠʧʘʩʠ 

ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚʝʨʭʥʽ ʯʘʩʪʠʥʠ ʧʦʨʫʚʘʪʠʭ ʥʘʧʽʚʬʦʨʤ ʚʠʩʪʫʧʘʶʪʴ ʽʟ ʢʨʠʰʢʠ 

1 ʪʘ ʜʥʠʱʘ 2 ʥʘ 3ï5 ʤʤ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʪʷ ʚ  ʦʧʦʨʥʠʭ  

ʧʦʚʝʨʭʥʷʭ ʙʦʻʧʨʠʧʘʩʫ, ʧʝʨʝʰʢʦʜʞʘʥʥʶ ʡʦʛʦ  ʧʝʨʝʤʽʱʝʥʥʶ  ʚʩʝʨʝʜʠʥʽ  ʪʘʨʠ 

ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʘʙʦ ʧʨʦʚʝʜʝʥʥʽ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʯʠ 

ʧʘʜʽʥʥʽ. 

ɺʠʪʷʛʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʫ ʟ ʪʘʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʟʨʦʙʣʝʥʦʾ ʪʘʨʠ. ɼʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʪʘʨʠ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʪʝʭʥʽʯʥʠʤ ʨʽʰʝʥʥʷʤ ʥʘ ʙʘʟʽ ʌʽʣʽʾ çʅʘʫʢʦʚʠʡ ʮʝʥʪʨ 

çʂʦʥʮʝʨʥ çʊʝʭʚʦʻʥʩʝʨʚʽʩè, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʙʘʟʘʣʴʪʦʚʠʭ ʚʦʣʦʢʦʥ 

ʪʘ  ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɯʥʩʪʠʪʫʪ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤè 

ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ (ʤ. ʂʠʾʚ), ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʘʧʨʦʙʦʚʘʥʽ ʧʨʦʪʷʛʦʤ 

2010-2015 ʨ.ʨ.  ʥʘ ʨʷʜʽ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʫʩʪʘʥʦʚ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ, ʟʦʢʨʝʤʘ,  

ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ.  

ʇʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʦʨʘ ʽ ʥʘʧʨʷʤʥʘ ʟ ʫʧʘʢʦʚʘʥʠʤ 

ʙʦʻʧʨʠʧʘʩʦʤ ʥʘʜʽʡʥʦ ʫʪʨʠʤʫʶʪʴʩʷ ʟʘ  ʨʘʭʫʥʦʢ ʩʠʣ ʪʝʨʪʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ  ʜʦʜʘʪʢʦʚʠʭ  ʢʨʽʧʠʣʴʥʠʭ ʜʝʪʘʣʷʭ ʽ ʧʨʠʩʪʨʦʷʭ ʚʽʜʩʫʪʥʷ. 

ʈʦʟʨʦʙʣʝʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ  ʫʥʽʬʽʢʦʚʘʥʫ ʪʘʨʫ, ʚ 

ʷʢʫ ʤʦʞʥʘ ʫʧʘʢʦʚʫʚʘʪʠ ʚʠʨʦʙʠ ʨʽʟʥʦʾ  ʜʦʚʞʠʥʠ ʽ ʬʦʨʤʠ, ʙʝʟ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʥʦʚʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ ʪʘʨʠ ʡ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʝʪʘʣʝʡ, ʟʜʽʡʩʥʶʶʯʠ 

ʪʽʣʴʢʠ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʨʧʫʩʫ. ɿʤʽʥʘ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʨʫ, 

ʦʢʨʽʤ ʟʙʝʨʽʛʘʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʡ ʫ ʥʘʨʦʜʥʦʤʫ  ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ʅʦʚʘ ʪʘʨʘ ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʜʝʨʝʚôʷʥʦʾ ʪʘʨʠ ʧʽʜʚʠʱʝʥʠʤʠ 

ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʝ ʛʦʨʠʪʴ, ʥʝ ʛʥʠʻ, ʥʝ ʥʘʙʫʭʘʻ ʚʽʜ 

ʚʦʣʦʛʠ ʪʘ ʤʘʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ï ʜʦ 30 ʨʦʢʽʚ. ʎʷ ʪʘʨʘ, ʤʘʶʯʠ 

ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʾʾ ʩʢʣʘʜʘʥʥʷ ʥʘ ʘʨʩʝʥʘʣʘʭ ʽ 

ʙʘʟʘʭ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [330]. 

ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʘʣʴʪʦʚʠʭ ʚʦʣʦʢʦʥ ʷʢ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʘʚʽʘʮʽʡʥʦʾ, 

ʩʫʜʥʦʙʫʜʽʚʥʦʾ, ʟʘʣʽʟʥʠʯʥʦʾ, ʥʘʬʪʦʚʦʾ, ʭʽʤʽʯʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʇʨʠ ʮʴʦʤʫ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘʢʦʞ ʻ ʩʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʫʶʯʠʭ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ.  
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ɿɸʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʂʆʅʊʈʆʃʖ 
 
 

1. ʑʦ ʪʘʢʝ ʝʧʦʢʩʠʜʥʽ ʦʣʽʛʦʤʝʨʠ?  ɯ ʯʦʤʫ ʚʦʥʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʾʭ ʦʩʥʦʚʽ 
ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ? 

2. ʅʘʚʝʜʽʪʴ ʢʦʨʦʪʢʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʽ ʪʠʧʦʚʽ ʩʢʣʘʜʠ ʝʧʦʢʩʠʜʥʠʭ ʟ'ʻʜʥʘʥʴ. 

3. ɿ ʷʢʠʭ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʪʠʧʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ 
ʦʜʝʨʞʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ? 

4. ʑʦ ʪʘʢʝ ʧʨʝʧʨʝʛ? ʇʨʦʘʥʘʣʽʟʫʡʪʝ  ʦʩʦʙʣʠʚʦʩʪʽ  ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ 
ʧʨʝʧʨʝʛʽʚ. 

5. ʗʢʽ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ  ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ? 

6. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʩʫʪʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ.  

7. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʩʫʪʥʽʩʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ.  

8. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʩʫʪʥʽʩʪʴ ʬʽʟʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ.  

9. ʆʙʛʨʫʥʪʫʡʪʝ ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʜʢʠʭ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

10. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʧʝʨʝʜʫʤʦʚʠ ʜʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟʦʚʦʛʦ 
ʧʨʦʮʝʩʫ çʚʽʣʴʥʦʛʦè ʧʨʦʩʦʯʫʚʘʥʥʷ. 

11. ʆʙʛʨʫʥʪʫʡʪʝ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿ ʜʣʷ ʙʘʟʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʟʚôʷʟʫʶʯʦʛʦ, ʧʨʦʩʦʯʫʚʘʥʥʷ ʪʘ ʜʦʟʦʚʘʥʦʛʦ ʥʘʥʝʩʝʥʥʷ. 

12. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʢʘʚʽʪʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ 
ʟ ʚʠʧʨʦʤʽʥʶʶʯʦʶ ʧʣʘʩʪʠʥʦʶ. 

13. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʂɺʄ. 

14. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʫʟʘʛʘʣʴʥʝʥʫ ʩʭʝʤʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʜʝʨʞʘʥʥʷ 

ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʂɺʄ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ. 

15. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʨʦʟʙʠʪʪʷ ʩʭʝʤʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʜʝʨʞʘʥʥʷ ʂɺʄ ʥʘ 

ʦʢʨʝʤʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʙʣʦʢʠ. 

16. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʠʭ ʂɺʄ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋɿ ʷʢ ʦʙ'ʻʢʪ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

17.  ʆʧʠʰʽʪʴ ʛʝʦʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʙʣʦʢʫ çʚʽʣʴʥʦʛʦè ʧʨʦʩʦʯʫʚʘʥʥʷ? 

18.  ʆʧʠʰʽʪʴ ʛʝʦʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʙʣʦʢʫ ʋɿ-ʦʙʨʦʙʢʠ ʝʧʦʢʩʠʜʥʦʾ ʩʤʦʣʠ. 

19.  ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʝ ʛʝʦʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʙʣʦʢʫ ʜʦʟʫʚʘʥʥʷ? 

20. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ 

ʭʚʠʣʝʚʦʜʽʚ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʋɿ? 

21.  ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʩʫʪʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʠʭ 

ʘʢʫʩʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʋɿ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ ʂɺʄ. 

22.  ʆʧʠʰʽʪʴ ʛʝʦʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ 

ʂɺʄ. 
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23. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʧʨʦʮʝʩʫ 

çʚʽʣʴʥʦʛʦè ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʽʜʢʠʤʠ 

ʧʦʣʽʤʝʨʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ? 

24.   ʆʧʠʰʽʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʜʝʢʚʘʪʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ. 

25.  ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʝʪʦʜʠʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʘʟʦʚʦʛʦ  

ʧʨʦʮʝʩʫ çʚʽʣʴʥʦʛʦè ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 

ʨʽʜʢʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ. 

26.  ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʦʙʣʠʚʦʩʪʽ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʟʫʶʯʦʛʦ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʧʨʷʤʦʢʫʪʥʦʶ 

ʚʠʧʨʦʤʽʥʶʶʯʦʶ ʧʣʘʩʪʠʥʦʶ. 

27.  ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʫʜʦʩʢʦʥʘʣʝʥʫ ʤʝʪʦʜʠʢʫ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 
ʘʣʛʦʨʠʪʤʫ ʚʘʨʽʘʥʪʥʦʛʦ  ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ. 

28.  ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʜʦʮʽʣʴʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʦʣʦʛʽʾ. 

29. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ ʦʟʚʫʯʫʚʘʥʥʷ ʨʽʜʢʠʭ ʧʦʣʽʤʝʨʥʠʭ ʟʚôʷʟʫʶʯʠʭ? 

30. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 
ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʽʜʢʠʤʠ 

ʝʧʦʢʩʠʜʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ? 

31.  ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ  ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ 

ʨʽʜʢʠʤʠ ʝʧʦʢʩʠʜʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

32. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʟʫʶʯʦʛʦ  ʧʨʠʩʪʨʦʶ. 

33.  ʇʨʦʚʝʜʽʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʧʨʦʩʦʯʝʥʠʭ ʨʽʜʢʠʤʠ ʝʧʦʢʩʠʜʥʠʤʠ ʟʚôʷʟʫʶʯʠʤʠ ʟʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʾ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʾ ʜʽʾ. 

34. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʪʠʧʦʚʽ ʩʭʝʤʠ ʧʨʦʮʝʩʫ çʚʽʣʴʥʦʛʦè ʧʨʦʩʦʯʫʚʘʥʥʷ. 

35. ʆʧʠʰʽʪʴ ʘʣʛʦʨʠʪʤ ʟʥʘʭʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʧʽʣʷʨʥʦʛʦ ʨʘʜʽʫʩʘ ʜʣʷ 

ʚʠʧʘʜʢʫ ʧʨʦʩʦʯʝʥʥʷ ʪʢʘʥʠʭ ʩʪʨʫʢʪʫʨ. 

36. ʅʘʟʚʽʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʨʝʟʦʥʘʥʩʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʦʟʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

37.  ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʟ 

ʚʠʧʨʦʤʽʥʶʶʯʦʶ ʧʣʘʩʪʠʥʦʶ. 

38. ʇʨʦʘʥʘʣʽʟʫʡʪʝ  ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʠʭ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ 

ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʘ ʜʦʟʦʚʘʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ʝʧʦʢʩʠʜʥʠʭ ʟʚ'ʟ̫ʫʶʯʠʭ  ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ. 
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39. ʆʙʛʨʫʥʪʫʡʪʝ ʧʝʨʝʚʘʛʠ ʨʦʟʨʦʙʣʝʥʠʭ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʜʣʷ ʧʨʦʮʝʩʽʚ  

ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ ʜʦʟʦʚʘʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʝʧʦʢʩʠʜʥʠʭ 

ʟʚ'ʟ̫ʫʶʯʠʭ  ʥʘ ʧʨʦʩʦʯʝʥʽ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽ ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ  

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ. 

40. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ  ʧʨʦʮʝʩʫ ʜʦʟʦʚʘʥʦʛʦ ʥʘʥʝʩʝʥʥʷ 

ʝʧʦʢʩʠʜʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ ʥʘ ʩʢʣʦʪʢʘʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʫ? 

41. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʢʣʦʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʾ ʪʘʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʙʦʻʧʨʠʧʘʩʽʚ.  
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ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ  çɯʥʞʠʥʽʨʠʥʛ ʧʘʢʦʚʘʥʴ ʪʘ ʧʘʢʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷè,    

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 133 ï çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ çɯʥʞʠʥʽʨʠʥʛ ʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʥʠʭ 

 ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚè 

 ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ 

 

 

 
 

 

 

 

ʂʦʤʧôʶʪʝʨʥʘ ʧʨʘʚʢʘ ʪʘ ʚʝʨʩʪʢʘ ï ʘʚʪʦʨʩʴʢʽ 

 

 
 

 

 

 

 


