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The linguistic approach to modeling of information risk management 
in corporate information system is proposed in this article. The fuzzy 
evaluation of quality of information risk management resources is 
grounded on the hierarchical model according to information security 
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ʉʪʚʦʨʝʥʥʷ ʨʦʟʚʠʥʝʥʦʛʦ ʽ ʟʘʭʠʱʝʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʻ ʥʝʦʜʤʽʥʥʦʶ ʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ, ʚ 
ʦʩʥʦʚʽ ʷʢʠʭ ʤʘʶʪʴ ʙʫʪʠ ʥʘʡʥʦʚʽʰʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ. ɹʽʣʴʰʽʩʪʴ ʙʽʟ-
ʥʝʩ-ʬʫʥʢʮʽʡ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʦʭʦʧʣʶʶʪʴ 
ʢʦʨʧʦʨʘʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ʥʘʜʘʣʽ ʂɯʉ). ɺ ʫʤʦʚʘʭ ʚʝʣʠ-
ʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʢʦʨʧʦʨʘʮʽʡ ʂɯʉ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʩʠʩʪʝ- 
ʤʘʤʠ, ʪʦʤʫ ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʘʩʦʚʠʭ ʧʨʦʮʝʩʽʚ ʰʚʠʜ-
ʢʦʜʽʶʯʠʤʠ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘ-
ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʏʠʤ ʩʢʣʘʜʥʽʰʦʶ ʻ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ, ʪʠʤ ʚʠ- 
ʱʠʤ ʻ ʨʠʟʠʢ ʟʜʽʡʩʥʝʥʥʷ ʩʪʦʩʦʚʥʦ ʥʝʾ ʟʘʛʨʦʟ: ʧʨʦʥʠʢʥʝʥʥʷ ʟʟʦʚʥʽ 
ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʟʩʝʨʝʜʠʥʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʦʢʨʝʤʘ ʟ 
ʤʝʪʦʶ ʥʘʚʤʠʩʥʦʾ ʟʤʽʥʠ ʯʠ ʟʥʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ [1]. ɸ ʢʦʣʠ 
ʟʙʠʪʢʠ ʚʽʜ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʟʘʛʨʦʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ, ʥʝʦʙʭʽʜʥʦ 
ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʽ 
ʙʝʟʧʝʢʠ.  
ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʘʭ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʽʥʥʷ ʨʠ-
ʟʠʢʘʤʠ, ʟʚôʷʟʘʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ-
ʧʨʠʻʤʩʪʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤ ʮʽʣʠʡ ʨʷʜ ʧʨʦʙ- 
ʣʝʤ. ɻʦʣʦʚʥʘ ʟ ʥʠʭ ð ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙ ʩʠʩʪʝʤʥʠʡ 
ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʬʝʨʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʙʫ-
ʣʘ ʙ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʙʽʟʥʝʩ-
ʧʨʦʮʝʩʽʚ, ʟʣʘʛʦʜʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʘʥʘʣʽʟʫ ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ. 
ʋʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʫʟʛʦʜʞʝʥʝ 

ʢʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʨʽʟʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʦ-
ʭʦʜʞʝʥʥʷ ʚ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʜʣʷ ʟʙʝʨʝ-
ʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʂɯʉ. ʉʪʦʩʦʚʥʦ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ 
ʧʨʠʡʥʷʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ ʪʝʨʤʽʥ ð ʨʝʩʫʨʩ ʫʧʨʘʚ-
ʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ [2]. ʈʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʫʩʢʣʘʜʥʝʥʘ 
ʚʟʘʻʤʦʜʽʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʫʟʛʦʜʞʝʥʥʷ ʚ ʤʽʩʮʽ ʪʘ ʯʘʩʽ ʾʭ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʞ- 
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ʣʠʚʦʩʪʝʡ ʪʘʢʩʦʥʦʤʽʾ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʨʽʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙ- 
ʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ [3]. ɺ ʧʨʦʪʠʚʘʛʫ ʫʩʧ̔ -h 
ʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʩʪʚʦʨʝʥʥʷ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤ- 
ʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʘʭʠʩʪʫ ʪʘ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʛʣʠʙ-
ʣʶʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩ- 
ʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʷʢ ʧʽ-
ʜʩʠʩʪʝʤʠ ʂɯʉ.  
ʗʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ, ʷʢʽ ʛʘʨʘʥʪʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʫʧʨʘʚ-

ʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 
ʢʨʠʪʝʨʽʷʤʠ [1]: ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, ʩʧʦʩʪʝʨʝʞʥʽʩʪʴ, ʜʦ-
ʩʪʫʧʥʽʩʪʴ, ʛʘʨʘʥʪʽʾ (ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʟʘʭʠʩʪʫ). ʂʦʞ-
ʥʠʡ ʟ ʧʨʠʚʝʜʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʽʩʪʴ ʨʝʩʫʨʩʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʚʠ-
ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʂɯʉ, ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʽʻʨʘʨʭʽʯʥʦʶ ʩʠʩʪʝʤʦʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʦʢʘʟʥʠʢʽʚ [4].  
ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʤʝʭʘʥʽʟʤʽʚ, ʧʽʜʩʠʩʪʝʤ ʩʠʩʪʝ-

ʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʟʘ-
ʩʪʦʩʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʫ ʥʝʯʽʪʢʫ ʤʦʜʝʣʴ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩ-
ʪʘʥʥʽ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ [5, 6].  
ʆʧʠʰʝʤʦ ʷʢʽʩʪʴ ʨʝʩʫʨʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘ-

ʤʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʪʘʢʦʶ ʥʝʯʽʪʢʦʶ ʤʦ-
ʜʝʣʣʶ:  

 

ASLGQ ,,,= ,  (1) 

 

ʜʝ G  ð ʛʨʘʬ ʜʝʨʝʚʘ ʟ ʚʝʨʰʠʥʘʤʠ ),1( Nigi = , ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʧʦʩ-
ʪʘʚʣʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʥʝ ʟ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʣʽʥʛʚʽʩʪʠʯʥʦʾ 

ʟʤʽʥʥʦʾ Lxi Í , ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʨʝʩʫʨʩʫ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʨʠʪʝʨʽʻʤ; { }njLL j ,1, ==  ð ʥʘʙʽʨ ʣʽʥʛʚʩ̔- 

ʪʠʯʥʠʭ ʟʥʘʯʝʥʴ (ʷʢʽʩʥʠʭ ʦʮʽʥʦʢ) ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ; S  ð ʩʠʩʪʝ-
ʤʘ ʚʽʜʥʦʰʝʥʴ ʧʨʽʦʨʠʪʝʪʽʚ (ʧʝʨʝʚʘʛʠ) ʦʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʜ ʽʥ-
ʰʠʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʧʦʢʘʟʥʠʢʽʚ; A ð ʘʣʛʦʨʠʪʤ ʘʛʨʝ-
ʛʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ 
ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʥʘ ʜʘʥʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʟʥʘʯʝʥʴ 
ʦʮʽʥʦʢ ʷʢʦʩʪʽ ʧʽʜʣʝʛʣʠʭ ʚʝʨʰʠʥ. ʇʨʠʢʣʘʜ ʧʦʜʘʥʥʷ ʛʨʘʬʘ G  ʧʨʠ-
ʚʦʜʠʪʴʩʷ ʥʘ ʨʠʩʫʥʢʫ 1. 
ɺʝʨʰʠʥʘʤ ʛʨʘʬʘ G  ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʝʩʫʨʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨ-
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ʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟʘ-

ʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʂɯʉ [1]: 0Y  ð ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ, 
0

11Y  ð ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, 0
12Y  ð ʮʽʣʽʩʥʽʩʪʴ, 0

13Y  ð ʩʧʦʩʪʝʨʝʞʥʽʩʪʴ, 
0

14Y  ð ʜʦʩʪʫʧʥʽʩʪʴ, 0
15Y  ð ʛʘʨʘʥʪʽʡ (ʦʮʽʥʢʘ ʢʦʨʝʢʪʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʩʣʫʛ ʟʘʭʠʩʪʫ), 11
21Y  ð ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, 11

22Y  ð 

ʜʦʚʽʨʯʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, 11
23Y  ð ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʪʘ ʘʥʘʣʽʟ ʧʨʠʭʦʚʘʥʠʭ ʢʘʥʘʣʽʚ, 11
24Y  ð ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʧʨʠ ʦʙʤʽ-

ʥʽ, 12
25Y ð ʜʦʚʽʨʯʘ ʮʽʣʽʩʥʽʩʪʴ, 12

26Y ð ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʮʽʣʽʩʥʽʩʪʴ,  
13
27Y  ð ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʡ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, 13

28Y  ð ʢʝʨʦ-

ʚʘʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʦʶ ʩʠʩʪʝʤʦʶ, 22
31Y  ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʟʘʭʠʩʪʫ ʦʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ, 22
32Y  ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠʙʽʨ-

ʢʦʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ, 22
33Y  ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʤʝʞʫʚʘʥʥʷ 

ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʜʦ ʟʘʭʠʱʝʥʠʭ ʦʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ. 
 

 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʧʦʜʘʥʥʷ ʛʨʘʬʘ G 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʽʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʩʬʦʨʤʫʻʤʦ 

ʰʢʘʣʫ ʟ ʧôʷʪʠ ʷʢʽʩʥʠʭ ʪʝʨʤʽʚ: VL ð çʜʫʞʝ ʥʠʟʴʢʠʡè ʨʽʚʝʥʴ, L ð 

çʥʠʟʴʢʠʡè, M ð çʩʝʨʝʜʥʽʡè, H ð çʚʠʩʦʢʠʡè, VH ð çʜʫʞʝ ʚʠʩʦ-

ʢʠʡè. ʊʦʜʽ ʢʦʞʥʦʤʫ j -ʤʫ ʟʥʘʯʝʥʥʶ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ,LL j Í , 

ʜʝ L = { VL, L, M, H, VH}, ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʘʧʝ-

ʮʽʻʧʦʜʽʙʥʫ ʬʫʥʢʮʽʶ ʥʘʣʝʞʥʦʩʪʽ )(xjm  [7], ʚʠʟʥʘʯʝʥʫ ʥʘ [ ]1,0  ʟ 

ʥʘʙʦʨʦʤ ʥʝʡʪʨʘʣʴʥʠʭ ʪʦʯʦʢ (ʥʘʧʨʠʢʣʘʜ, ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (0,2; 0,4; 

0,6; 0,8)): 
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ɻʨʘʬʽʢʠ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ )5,1()( =m jxj  
ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2. 
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ʈʠʩ. 2. ʊʨʘʧʝʮʽʻʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ 

ɸʛʨʝʛʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 0Y  ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ. 
ɸʛʨʝʛʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʤʠ ʟ ʧʝʨʝʩʫʚʘʥʥʷʤ ʚʽʜ ʥʠʞʥʽʭ 
ʨʽʚʥʽʚ ʛʨʘʬʘ G  ʜʦ ʚʝʨʭʥʽʭ. ʇʦʧʝʨʝʜʥʴʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʪʥʠʭ 
ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥ-
ʥʠʭ ix  ʜʣʷ ʢʽʥʮʝʚʠʭ ʚʝʨʰʠʥ ʛʨʘʬʘ. ɿʘ ʛʨʘʬʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜʤ-

ʥʦʞʠʥʘ ʚʝʨʰʠʥ (ʧʦʢʘʟʥʠʢʽʚ) lik Gg Í  ( klNi 1,1 -= ) ʨʽʚʥʷ l, ʷʢʽ 

ʟʚôʷʟʘʥʽ ʟ k -ʦʶ ʚʝʨʰʠʥʦʶ ʩʪʘʨʰʦʛʦ ʨʽʚʥʷ 1-l . ɼʣʷ ʢʦʞʥʦʾ ʧʽʜʤ-
ʥʦʞʠʥʠ ʚʝʨʰʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʚʘʞʝʥʘ ʩʫʤʘ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ 
ʥʘʣʝʞʥʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ OWA-
ʦʧʝʨʘʪʦʨ ʗʛʝʨʘ [8]: 

 

() ()ä
-

=
- mw=m

klN

i
lilikl xx

1

1
1 ,  (7) 

 
ʜʝ ()xkl 1-m  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ k-ʛʦ ʧʦʢʘʟʥʠʢʘ (l-1)-ʛʦ (ʩʪʘʨʰʦ-

ʛʦ ʟʘ ʽʻʨʘʨʭʽʻʶ) ʨʽʚʥʷ; ()xlim  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ i-ʛʦ ʧʦʢʘʟʥʠ-

ʢʘ l-ʛʦ (ʥʠʞʥʴʦʛʦ) ʨʽʚʥʷ; liw  ð ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ i-ʛʦ ʧʦʢʘʟʥʠʢʘ 

ö
÷

õ
æ
ç

å
=wä

-

=

klN

i
li

1

1

1  l-ʛʦ ʨʽʚʥʷ; klN 1-  ð ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʥʠʞʥʴʦʛʦ ʨʽʚ-

ʥʷ, ʱʦ ʟʚôʷʟʘʥʽ ʟ k-ʠʤ ʧʦʢʘʟʥʠʢʦʤ (l-1)-ʛʦ ʨʽʚʥʷ. 
ɺ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʌʽʰʙʝʨʥʘ [9]. ʂʦʝʬʽʮʽʻʥʪ ʌʽʰʙʝʨʥʘ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʽ-
ʜʤʥʦʞʠʥʽ ʟʚôʷʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʜʥʦʛʦ ʨʽʚʥʷ. ʅʘ ʦʩʥʦʚʽ ʚʝʨʙʘʣʴ-
ʥʦʾ ʯʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʥʘ ʷʢʽʩʥʦʤʫ ʨʽʚʥʽ ʚʩʪʘʥʦ-
ʚʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ l -ʛʦ ʨʽʚʥʷ. ʊʦʙʪʦ, ʜʣʷ ʢʦʞʥʦʾ 
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ʧʘʨʠ ʧʦʢʘʟʥʠʢʽʚ kl
liY 1-  ʽ kl

liY 1
1
-
+  l -ʛʦ ʨʽʚʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ 

k -ʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʨʰʦʛʦ ʨʽʚʥʷ 1-l , ʤʦʞʥʘ ʚʢʘʟʘʪʠ, ʱʦ ʘʙʦ ʦʜʠʥ 
ʟ ʥʠʭ ʤʘʻ ʙʽʣʴʰʠʡ ʧʨʽʦʨʠʪʝʪ (=) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʦʛʦ, ʘʙʦ 
ʧʘʨʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ (º).  

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʢʦʞʥʘ ʟ ʧʘʨ ʧʦʢʘʟʥʠʢʽʚ kl
liY 1-  ʽ kl

liY 1
1
-
+  l -ʛʦ ʨʽʚ-

ʥʷ ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʨʦʛʦʛʦ ʧʨʽʦʨʠʪʝʪʫ, ʪʦʙʪʦ 
kl

li
kl

li YY 1
1

1 -
+

- = , ʜʣʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʟʥʘʯʝʥʦʛʦ ʨʽʚʥʷ ʙʫʜʫʶʪʴ ʨʷʜ 
kl

lN
kl

l
kl

l kl
YYY 11

2
1

1 1
... ---

-
===  ʚ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ ʟʥʘʯʠʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʌʽʰʙʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [9]: 
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YYY 11
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-
ººº  ʜʣʷ ʚʩʽʭ kl

liY 1- , ʪʦ ʢʦʝʬʽʮʽʻʥʪʠ ʌʽʰ-

ʙʝʨʥʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʋ ʚʠʧʘʜʢʫ ʟʤʽʰʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʚʘʛʠ ʧʦʢʘʟʥʠʢʽʚ ʦʜʥʽʻʾ 

ʧʽʜʤʥʦʞʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ. ɼʣʷ ʧʦʢʘʟʥʠʢʘ 
ʧʨʠ klNi 1-=  ʧʨʠʡʤʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʜʣʷ ʧʨʦʤʽʞʥʠʭ ʦʙʯʠʩʣʝʥʴ 

1
1
=r

-klN . ʇʦʜʘʣʴʰʽ ʚʝʣʠʯʠʥʠ ir ʜʣʷ 1,11 -= -klNi  ʚʠʟʥʘʯʘʪʠʤʝʤʦ 

ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 
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ɸ ʜʘʣʽ ʢʦʝʬʽʮʽʻʥʪʠ ʌʽʰʙʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()xkl 1-m  ʚʠʢʦʨʠʩ-
ʪʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʧʝʨʘʮʽʡ ʟ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʤʠ 
ʬʫʥʢʮʽʷʤʠ ʜʦ ʜʽʡ ʥʘʜ ʘʙʩʮʠʩʘʤʠ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʾ ( )jjjj aaaa 4321 ;;;  
(ʜʠʚ. ʨʠʩ. 2) [10]. ʊʦʙʪʦ ʘʙʩʮʠʩʠ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()xkl 1-m , ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʚʠʨʘʟʫ: 
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 (10) 

 
ʜʝ ( )

4321 1111 ;;; klklklkl aaaa ----  ð ʘʙʩʮʠʩʠ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʾ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʻ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()xkl 1-m  k -ʛʦ ʧʦʢʘʟʥʠʢʘ (l-1)-ʛʦ (ʩʪʘʨʰʦʛʦ 

ʟʘ ʽʻʨʘʨʭʽʻʶ) ʨʽʚʥʷ; ( )
4321

;;; lililili aaaa  ð ʘʙʩʮʠʩʠ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʾ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()xlim  i-ʛʦ ʧʦʢʘʟʥʠʢʘ l-ʛʦ (ʥʠʞ-

ʥʴʦʛʦ) ʨʽʚʥʷ. 
ʆʙʯʠʩʣʝʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()xkl 1-m  ʥʝʦʙʭʽʜʥʦ 

ʧʦʨʽʚʥʷʪʠ ʟ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ 5,1),( =m jxj , ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʦʮʽʥʢʠ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʨʽʚʥʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʢʘʟʥʠʢʘ Y0 ʘʙʦ ʧʦ-

ʢʘʟʥʠʢʘ tl
klY 2

1
-
-  (ʜʝ t ʚʢʘʟʫʻ ʥʘ ʥʦʤʝʨ ʧʦʢʘʟʥʠʢʘ ʱʝ ʚʠʱʦʛʦ ʨʽʚʥʷ ʟʘ 

ʽʻʨʘʨʭʽʻʶ ʚ ʛʨʘʬʽ G). ɼʣʷ ʧʦʢʘʟʥʠʢʘ tl
klY 2

1
-
-  ʚʠʙʠʨʘʻʪʴʩʷ ʣʽʥʛʚʽʩʪʠ-

ʯʥʝ ʟʥʘʯʝʥʥʷ LL j Í , ʜʣʷ ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ )(xjm  ʻ ʥʘʡʙʣʠʞʯʠʤ ʜʦ 

()xkl 1-m . ɹʣʠʟʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟ ʜʦ-

ʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʠʯʥʦʾ ʚʽʜʩʪʘʥʽ ɽʚʢʣʽʜʘ, ʣʽʥʽʡʥʦʾ (ʚʽʜʥʦʩʥʦʾ) ʚʽʜʩ-
ʪʘʥʽ ʍʝʤʤʽʥʛʘ, ʚʽʜʩʪʘʥʽ ʄʘʭʘʣʦʥʦʙʽʩʘ, ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʟʘ 
ʦʟʥʘʢʘʤʠ ʪʦʱʦ [11, 12, 13]. 
ɺʨʘʭʦʚʫʶʯʠ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʽ ʬʦʨʤʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ()xkl 1-m  

ʪʘ )(xjm  ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʟʘ ʦʟʥʘʢʘʤʠ, 

ʙʣʠʟʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ j
kl 1-d  ʧʨʦʧʦʥʫʻʤʦ ʚʠʟʥʘʯʘʪʠ ʥʘ-

ʩʪʫʧʥʠʤ ʯʠʥʦʤ [12]: 
 

{
} ,5,1,,

,,max

4131

21111

43

21

=--

--=d

--

---

jaaaa

aaaa

j

kl

j

kl

j

kl

j

kl

j

kl

 (11) 
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ʜʝ j kl 1-d  ð ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʟʘ ʦʟʥʘʢʘʤʠ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘ-

ʧʝʮʽʻʧʦʜʽʙʥʦʾ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ k-ʛʦ ʧʦʢʘʟʥʠʢʘ (l-1)-ʛʦ ʨʽʚʥʷ ʜʦ 

ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ j-ʛʦ ʪʝʨʤʫ; j
ma  ð ʘʙʩʮʠʩʠ ʪʨʘʧʝ-

ʮʽʻʧʦʜʽʙʥʦʾ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ () 4,1,5,1, ==m mjxj  (2) ð (6); 

mkla 1-
 ð ʚʽʜʧʦʚʽʜʥʽ ʘʙʩʮʠʩʠ ʦʙʯʠʩʣʝʥʦʾ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ 

()xkl 1-m  (10). ɺ ʷʢʦʩʪʽ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ʚʠʙʠʨʘʻʪʴʩʷ ʪʘ ʟ Lj, 

ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʷ )(xjm  ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟ ʫʩʽʭ j
kl 1-d , ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ (11). 

ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʫʧʨʦʚʦʜʞʫ-
ʻʪʴʩʷ ʧʝʨʝʚʽʨʢʦʶ ʫʤʦʚʠ ʥʘ ʜʦʧʫʩʪʠʤʽʩʪʴ ʯʘʩʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 
ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʗʢʱʦ ʟʥʘ-

ʯʝʥʥʷ *kj LL Î , ʜʝ *
kL  ð ʤʥʦʞʠʥʘ ʜʦʟʚʦʣʝʥʠʭ (ʜʦʧʫʩʪʠʤʠʭ) ʜʣʷ k-

ʛʦ ʧʦʢʘʟʥʠʢʘ ʟʥʘʯʝʥʴ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ, ʪʦ ʷʢʽʩʪʴ ʟʘʩʦʙʫ ʚʚʘ-
ʞʘʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʦʶ.  
ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ 

ʨʝʩʫʨʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʂɯʉ ʧʨʝʜʩʪʘʚʣʝʥʽ 
ʚ ʪʘʙʣʠʮʽ 1. ʇʨʠ ʟʘʧʦʚʥʝʥʥʽ ʪʘʙʣʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʛʨʘʬʘ 
G, ʜʘʥʽ ʧʨʦ ʧʝʨʝʚʘʛʠ ʧʘʨʘʤʝʪʨʽʚ, ʟʥʘʯʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥ-
ʥʠʭ ʜʣʷ ʢʽʥʮʝʚʠʭ ʚʝʨʰʠʥ ʛʨʘʬʘ ʪʘ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪ-
ʨʽʚ. ɼʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʝʢ-
ʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 

 
ʊʘʙʣʠʮʷ 1 

ɺʀʍɯɼʅɯ ɼɸʅɯ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ɯʅʊɽɻʈɸʃʔʅʆɻʆ 
ʃɯʅɻɺɯʉʊʀʏʅʆɻʆ ʇʆʂɸɿʅʀʂɸ ʗʂʆʉʊɯ ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʈɽʉʋʈʉʋ 

ʇʦʟʥʘ-
ʯʝʥʥ ̫

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ ʇʝʨʝʚʘʛʘ 
ɼʦʧʫʩʪʠʤʝ 
ʟʥʘʯʝʥʥʷ 
ʧʦʢʘʟʥʠʢʘ 

ɿʥʘʯʝʥʥʷ  
ʣʽʥʛʚʽʩʪʠʯʥʦʾ 
ʟʤʽʥʥʦʾ 

0Y  ɯʥʪʝʛʨʘʣʴʥʠʡ  ɺʠʩʦʢʠʡ ɺʠʟʥʘʯʠʪʠ 

0
11Y  ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 0

12Y=  ɺʠʩʦʢʠʡ ɺʠʟʥʘʯʠʪʠ 

0
12Y  ʎʽʣʽʩʥʽʩʪʴ 0

13Yº  ɺʠʩʦʢʠʡ ɺʠʟʥʘʯʠʪʠ 

0
13Y  ʉʧʦʩʪʝʨʝʞʥʽʩʪʴ 0

14Y=  ɺʠʩʦʢʠʡ ɺʠʟʥʘʯʠʪʠ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1 

ʇʦʟʥʘ-
ʯʝʥʥ ̫

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ ʇʝʨʝʚʘʛʘ 
ɼʦʧʫʩʪʠʤʝ 
ʟʥʘʯʝʥʥʷ 
ʧʦʢʘʟʥʠʢʘ 

ɿʥʘʯʝʥʥʷ  
ʣʽʥʛʚʽʩʪʠʯʥʦʾ 
ʟʤʽʥʥʦʾ 

0
14Y  ɼʦʩʪʫʧʥʽʩʪʴ 0

15Yº   ʉʝʨʝʜʥʽʡ 

0
15Y  ʂʨʠʪʝʨʽʡ ʛʘʨʘʥʪʽʡ   ʉʝʨʝʜʥʽʡ 

11
21Y  

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʢʦʥʬʽʜʝʥ-
ʮʡ̔ʥʽʩʪʴ 

11
22Yº   ɺʠʩʦʢʠʡ 

11
22Y  ɼʦʚʽʨʯʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 11

23Yº  ɺʠʩʦʢʠʡ ɺʠʟʥʘʯʠʪʠ 

11
23Y  

ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢ- 
ʪʽʚ ʪʘ ʘʥʘʣʽʟ ʧʨʠʭʦʚʘʥʠʭ ʢʘ-
ʥʘʣʽʚ 

11
24Yº   ʉʝʨʝʜʥʽʡ 

11
24Y  ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʧʨʠ ʦʙʤʽʥʽ   ɺʠʩʦʢʠʡ 

12
25Y  ɼʦʚʽʨʯʘ ʮʽʣʽʩʥʽʩʪʴ 12

26Yº   
ɼʫʞʝ  
ʚʠʩʦʢʠʡ 

12
26Y  ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʮʽʣʽʩʥʽʩʪʴ   ɺʠʩʦʢʠʡ 

13
27Y  

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʡ ʘʚʪʝʥʪʠʬʽ-
ʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

13
28Yº   ɺʠʩʦʢʠʡ 

13
28Y  ʂʝʨʦʚʘʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʦʶ 

ʩʠʩʪʝʤʦ ʁ
  ɺʠʩʦʢʠʡ 

22
31Y  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘ- 
ʭʠʩʪʫ ʦʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ 

22
32Y=   

ɼʫʞʝ  
ʚʠʩʦʢʠʡ 

22
32Y  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠ- 
ʙʽʨʢʦʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ 

22
33Yº   ɺʠʩʦʢʠʡ 

22
33Y  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟ- 
ʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ 

  ʉʝʨʝʜʥʽʡ 

 
ʇʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ 

ʷʢʦʩʪʽ ʨʝʩʫʨʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʅʘ ʧʝʨʰʦ-
ʤʫ ʢʨʦʮʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʛʨʘʬʘ G  (ʜʠʚ. ʨʠʩ. 1) ʰʣʷʭʦʤ ʫʟʘ-
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ʛʘʣʴʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 22
31Y , 22

32Y  ʪʘ 22
33Y  ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʛʨʘʬʘ G  ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʜʦʚʽʨʯʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 11
22Y , ʱʦ ʤʽʩʪʠʪʴʩʷ 

ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʛʨʘʬʘ. ʆʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ 22
31Y , 22

32Y , 22
33Y  ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʚ ʩʪʘʥʽ ʟʤʽʰʘʥʦʾ ʥʝʯʽʪʢʦʾ ʧʝʨʝʚʘʛʠ, 
ʾʭ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (8), (9): 

 
;2;1;1 313233 =r=r=r  

.25,0
4

1
;25,0

4

1
;5,0

4

2 3
33

3
32

3
31 ==w==w==w  

 

ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 22
31Y , 22

32Y  ʪʘ 
22

33Y , ʚʽʜʧʦʚʽʜʥʦ çʜʫʞʝ ʚʠʩʦʢʠʡè, çʚʠʩʦʢʠʡè ʪʘ çʩʝʨʝʜʥʽʡè ʦʙʠ-

ʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ )(5 xm , )(4 xm  ʽ )(3 xm . ɿʘ 

ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ (4) ð (6) ʦʙʠʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʢʦʦʨʜʠ-

ʥʘʪʠ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʡ ʪʘ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʨʘʟ (10). ɺ ʨʝʟʫʣʴʪʘ-

ʪʽ ʦʪʨʠʤʘʥʦ ʢʦʦʨʜʠʥʘʪʠ ʘʙʩʮʠʩ ʪʨʘʧʝʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʛʨʝʛʦʚʘ-

ʥʽʡ ʬʫʥʢʮʽʾ ()x22m  ʜʣʷ ʧʦʢʘʟʥʠʢʘ 11
22Y : 

 

( ) ( )(

( )( )

( )) ( ).875,0;825,0;7,0;6,065,025,085,025,015,0

;55,025,075,025,015,0;45,025,065,025,085,05,0

;35,025,055,025,075,05,0;;;
4321 22222222

=Ö+Ö+Ö

Ö+Ö+ÖÖ+Ö+Ö

Ö+Ö+Ö=aaaa

 

 
ɺʠʟʥʘʯʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʟʘ ʦʟʥʘʢʘʤʠ (11): 
 

{ } ;175,01875,0,1825,0,85,07,0,75,06,0max5
22 =----=d  

{
} ;075,085,0875,0,75,0825,0

,65,07,0,55,06,0max4
22

=--

--=d
 

{ ,45,07,0,35,06,0max3
22 --=d  

} ;275,065,0875,0,55,0825,0 =--  
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{

} ;475,045,0875,0,35,0825,0

,25,07,0,15,06,0max2
22

=--

--=d
 

{ } .7,025,0875,0,15,0825,0,07,0,06,0max1
22 =----=d  

 

ʆʩʢʽʣʴʢʠ { } 4
2222 075,05,1,min d===d jj , ʪʦ ʚ ʷʢʦʩʪʽ ʘʛʨʝʛʦʚʘʥʦʾ 

ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʦʙʠʨʘʻʤʦ )(4 xm . ʊʦʜʽ ʘʛʨʝʛʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 
11
22Y  ð ʜʦʚʽʨʯʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʽʥʛʚʽʩʪʠʯʥʦʶ 

ʟʤʽʥʥʦʶ çʚʠʩʦʢʠʡè. 
ɿʘ ʧʨʠʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʚʠʟʥʘʯʘʻʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟ-

ʥʠʢʽʚ ʷʢʦʩʪʽ ʨʝʩʫʨʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʈʝ-
ʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʨʦʟʛʣʷʥʫʪʠʤ ʧʨʠʢʣʘʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣʠʮʽ 2. 

 
ʊʘʙʣʠʮʷ 2 

ʈɽɿʋʃʔʊɸʊʀ ʆɹʏʀʉʃɽʅʅʗ ɸɻʈɽɻʆɺɸʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ  
ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʈɽʉʋʈʉʋ 

ʇʦʟʥʘ-
ʯʝʥʥʷ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ 
ɼʦʧʫʩʪʠʤʝ 
ʟʥʘʯʝʥʥʷ 
ʧʦʢʘʟʥʠʢʘ 

ɿʥʘʯʝʥʥʷ 
ʣʽʥʛʚʽʩʪʠʯ-
ʥʦʾ ʟʤʽʥʥʦʾ 

ɸʙʩʮʠʩʠ ʚʝʨʰʠʥ  
ʪʨʘʧʝʮʽʾ ʦʪʨʠʤʘʥʦʾ  
ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ 

0Y  ɯʥʪʝʛʨʘʣʴʥʠʡ ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ )806,0;706,0;606,0;506,0(  

0
11Y  

ʂʦʥʬʽʜʝʥʮʽʡ-
ʥʽʩʪʴ 

ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ )8,0;7,0;6,0;5,0(  

0
12Y  ʎʽʣʽʩʥʽʩʪʴ ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ )925,0;875,0;75,0;65,0(  

0
13Y  ʉʧʦʩʪʝʨʝʞʥʽʩʪʴ ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ )85,0;75,0;65,0;55,0(  

11
22Y  

ɼʦʚʽʨʯʘ ʢʦʥʬ-̔ 
ʜʝʥʮʽʡʥʽʩʪʴ 

ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ )875,0;825,0;7,0;6,0(  

 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʚ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚ- 

ʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ 
ʂɯʉ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ (ʘʛʨʝʛʦʚʘʥʠʡ) ʧʦʢʘʟʥʠʢ, 
ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʧʦʢʘʟʥʠ-
ʢʽʚ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʤʦʜʝʣʷʤʠ ʟʘʧʨʦʧʦʥʦʚʘ-
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ʥʠʡ ʧʽʜʭʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ: ʨʽʰʝʥʥʷ 
ʧʨʦ ʷʢʽʩʪʴ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʨʠʡʤʘ-
ʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘʣʝ ʡ ʟ ʫʨʘʭʫ-
ʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ ʥʘ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 
ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ ʤʦʜʝʣʶʚʘʥʥʷ; ʜʣʷ ʧʽ-
ʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʢʦʦʨʜʠʥʘʪʠ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʭ ʬʫʥ-
ʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ, ʱʦ ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ, ʧʝʨʝʚʽʨʷ-
ʶʪʴʩʷ ʥʘ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʦʜʥʽʻʾ ʟ ʧôʷʪʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʟ 
ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʟʥʘʯʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ. 
ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʧʨʠʚʝʜʝʥʽ ʚ ʩʪʘʪʪʽ, ʪʘ ʚʽʜʧʦʚʽʜ-

ʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʨʝʩʫʨʩʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥ-
ʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʟ ʥʝʟʘʜʦʚʽʣʴʥʦʶ ʷʢʽʩʪʶ, ʽ ʪʠʤ ʩʘʤʠʤ ʧʽ-
ʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 
ʨʠʟʠʢʘʤʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. 
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̠̎̍ ̨̃̉̅̃ ̨̑̏̂̓ȟ ̨̠̋ ̟̝̐̏̓̑̆̂̔̓ ̠̋̏̑̉̄̔̃́̎̎Ȣ ˏ ̨̝̑̆̈̔̌̓́̓ ̈́Ȥ
̐̑̏̐̏̎̏̃́̎̏ ́̌̄̏̑̉̓̍ ̨̗̟̠̏̎̃́̎̎ ̨̍̏̇̌̉̃̏̒̓ ̠̋̏̑̉̄̔̃́̎̎ 
̨̃̉̅̃ ̨̑̏̂̓ ̎́̅ ̃̉̑̏̂̏̍ȟ ̏̚ ̢̤̝̠̑̔̎̓̔̓̒ ̎́ ̨̩̓̆̏̑ ̨̘̖̎̆̓̋̉ ̍̎̏Ȥ
̇̉̎ ̓́ ̠̤̅̏̈̃̏̌ ̙̈̍̆̎̉̓̉ ̈́̓̑́̓̉ ̨̗̐̑́ ̎́ ̠̃̉̋̏̎́̎̎ ̨̍̆̓̏̅̃ 
̨̗̐̑́Ȣ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˙̆̓̏̅ ̨̗̐̑́ȟ ̃̉̅̉ ̨̑̏̂̓ȟ ̨̗̠̅̆̋̏̍̐̏̈̉ȟ ̆̋̒̐̆̑̓Ȥ
̎̆ ̨̗̟̠̏̎̃́̎̎ȟ ̨̘̎̆̓̋̆ ̨̙̠̃̅̎̏̆̎̎ ̐̆̑̆̃́̄̉ȟ ̨̗̠̔̎̋̕ ̎́̌̆̇̎̏̒̓ ̨Ȣ 

 
ˏ ̝̒̓́̓̆ ̜̑́̒̒̍̏̓̑̆̎ ̏̒̏̂̆̎̎̏̒̓̉ ̘̔̆̓́ ̎̆̏̐̑̆̅̆̌̆̎̎̏̒̓̉ ̃ 
̠̖̒̔̇̅̆̎̉ ̞̋̒̐̆̑̓̏̃ ̐̑̉ ̐̏̍̏̉̚ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̘̖̎̆̆̓̋̉ ̏̓Ȥ
̙̎̏̆̎̉̊ ̘̠̐̑̆̅̐̏̓̆̎̉ ̠̅̌ ̗̠̏̆̎̉̃́̎̉ ̃̏̈̍̏̇̎̏̒̓̉ ̋̏̑̑̆̋̓̉Ȥ
̠̑̏̃́̎̉ ̃̉̅̏̃ ̑́̂̏̓ ̐̏ ̟̉̈̅̆̌̉ ̃ ̒̓̑̔̋̓̔̑̆ ̍̆̓̏̅̏̃ ̓̑̔̅́Ȣ ˜̏Ȥ
̋́̈́̎̏ ̏̒̏̂̆̎̎̏̒̓̉ȟ ̗̟̅̆̋̏̍̐̏̈̉̉ȟ ́̌̄̏̑̉̓̍ ̝̠̉̒̐̏̌̈̏̃́̎̉ 
̍̆̓̏̅́ ̜̖̐́̑̎ ̒̑́̃̎̆̎̉̊ ̠̅̌ ̗̠̏̆̎̉̃́̎̉ ̃̏̈̍̏̇̎̏̒̓̉ ̋̏̑̑̆̋Ȥ
̠̓̉̑̏̃́̎̉ ̃̉̅̏̃ ̑́̂̏̓ ̐̏ ̟̉̈̅̆̌̉Ȣ ˜̑̉ ̗̏̆̎̉̃́̎̉̉ ̃̉̅̏̃ ̑́Ȥ
̂̏̓ȟ ̜̋̏̓̏̑̆ ̐̏̅̌̆̇́̓ ̟̋̏̑̑̆̋̓̉̑̏̃́̎̉ ̉̌̉ ̟̘̟̉̒̋̌̆̎̉ ̐̏ 
̜̒̏̑̍̉̑̏̃́̎̎̍̕ ̠̋̑̉̓̆̑̉̍ ̏̓̂̏̑́ȟ ̃ ̖̑́̍̋́ ̐̑̆̅̌̏̇̆̎̎̏̄̏ 
́̌̄̏̑̉̓̍́ ̜̠̟̠̃̐̏̌̎̓̒ ̞̜̓́̐ȟ ̠̜̒̃̈́̎̎̆ ̒ ̖̎́̏̇̅̆̎̉̆̍ ̃̆̋Ȥ
̓̏̑́ ̋̑̉̓̆̑̉̆̃ ̏̓̂̏̑́ȟ ̐̑̏̃̆̅̆̎̉̆̍ ̠̑́̎̇̉̑̏̃́̎̉ ̉ ̜̠̃̃̌̆Ȥ

΄  ˟Ȣ ˜Ȣ ˔́̃̄̏̑̏̅̎ ̠ȟ  
ːȢ ˏȢ ː̟́̃̑̉̌̋ȟ ςπρ3 
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̠̎̉ ̃̉̅̏̃ ̑́̂̏̓ȟ ̜̋̏̓̏̑̆ ̟̓̑̆̂̔̓ ̠̋̏̑̑̆̋̓̉̑̏̃́̎̉Ȣ ˏ ̝̑̆̈̔̌Ȥ
̓́̓̆ ̐̑̆̅̌̏̇̆̎ ́̌̄̏̑̉̓̍ ̗̠̏̆̎̉̃́̎̉ ̃̏̈̍̏̇̎̏̒̓̉ ̋̏̑̑̆̋̓̉̑̏Ȥ
̠̃́̎̉ ̃̉̅̏̃ ̑́̂̏̓ ̐̏ ̟̉̈̅̆̌̉ȟ ̜̋̏̓̏̑̊ ̜̠̏̒̎̏̃̃́̆̓̒ ̎́ ̓̆̏̑̉̉ 
̘̖̎̆̆̓̋̉ ̍̎̏̇̆̒̓̃ ̉ ̠̐̏̈̃̏̌̆̓ ̝̙̝̔̍̆̎̉̓ ̜̈́̓̑́̓ ̓̑̔̅́ ̎́ 
̜̃̐̏̌̎̆̎̉̆ ̍̆̓̏̅̏̃ ̓̑̔̅́Ȣ 
 
˗̟̘̜̌̆̃̆ ̒̌̏̃́Ȣ ˙̆̓̏̅ ̓̑̔̅́ȟ ̜̃̉̅ ̑́̂̏̓ȟ ̗̠̅̆̋̏̍̐̏̈̉̉ȟ 
̞̋̒̐̆̑̓̎̏̆ ̗̏̆̎̉̃́̎̉̆ȟ ̘̎̆̆̓̋̉̆ ̙̠̏̓̎̏̆̎̉ ̘̠̐̑̆̅̐̏̓̆̎̉ȟ 
̗̠̔̎̋̉̕ ̐̑̉̎́̅̌̆̇̎̏̒̓̉Ȣ 

 
The article describes the features of the account of uncertainty in the 
judgments of experts through the use of fuzzy preference relations to 
evaluate the possibility of adjusting the types of work over the 
product in the structure of the methods of labor. There is shown the 
features, decomposition, the algorithm of usage of method of paired 
comparisons to evaluate the possibility of adjusting the types of work 
over the product. In evaluating the types of work to be correcting or 
eliminating on the basis of constructed selection criteria, algorithm 
performs the steps to find a vector selection criteria, execute of 
ranking and identify the types of work that require correction. As a 
ÒÅÓÕÌÔ ÉÔȭÓ ÓÕÇÇÅÓÔÅÄ ÁÎ ÁÌÇÏÒÉÔÈÍ ÏÆ ÅÓÔÉÍÁÔÉÎÇ ÔÈÅ ÐÏÓÓÉÂÉÌÉÔÙ ÏÆ 
adjusting the types of work over the product, which is based on the 
theory of fuzzy sets and gives the possibility to reduce labor costs for 
execution of methods of labor. 
 
Keywords.  Method of labor, types of work, decomposition, expert 
evaluation, fuzzy preference relations, membership function. 

 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʧʨʘʮʽ ʧʦʚʠʥʝʥ ʨʦʟʨʦʙʣʷʪʠʩʴ ʨʘʮʦ̔- 
ʥʘʣʴʥʠʡ ʤʝʪʦʜ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʚʠ- 
ʨʦʙʥʠʯʦʛʦ ʟʘʚʜʘʥʥʷ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʬʽʟʠʯʥʦʾ ʽ ʥʝʨʚʦ-
ʚʦʾ ʝʥʝʨʛʽʾ. ʇʽʜ ʤʝʪʦʜʦʤ ʧʨʘʮʽ ʨʦʟʫʤʽʻʪʴʩʷ ʟʤʽʩʪ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʦʨʤʦʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʝʩʫʨʩʦ-
ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʮʽʣʝʡ [11, ʩ.46]. ɿʨʦ-
ʟʫʤʽʣʦ, ʱʦ ʤʝʪʦʜʠ ʧʨʘʮʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʧʦʩʦʙʘʤʠ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦ-
ʮʝʩʽʚ ʧʨʘʮʽ ʧʨʠ ʧʝʚʥʦʤʫ ʥʘʙʦʨʽ ʪʨʫʜʦʚʠʭ ʧʨʠʡʦʤʽʚ, ʜʽʡ, ʨʫʭʽʚ ʟ 
ʥʠʟʢʦʶ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʝʜʦʩʢʦʥʘʣʽ ʧʨʠʡʦʤʠ ʽ ʤʝʪʦʜʠ ʧʨʘʮʽ, 
ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʟʘʪʨʘʪ ʧʨʘʮʽ. ɼʦʩʣʽ-
ʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʽʟʘ-
ʮʽʶ ʟʘʪʨʘʪ ʞʠʚʦʾ ʽ ʫʨʝʯʝʚʣʝʥʦʾ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʥʘʜ ʚʠ-
ʨʦʙʦʤ. ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʫ ʧʨʘʮʽ ʨʦʟʚôʷʟʫʻʪʴʩʷ 
ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʘʥʘʣʽʟʦʤ, ʦʮʽ-
ʥʶʚʘʥʥʷʤ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʟʘʪʨʘʪ ʧʨʘʮʽ. 
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ʇʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 
ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʮʽʚ, ʘ ʩʘʤʝ: ɺ. ʂ. ɹʝʢʣʻʰʝʚʘ, ɸ. ɼ. ɻʘʣʴ- 
ʮʦʚʘ, ɹ. ʄ. ɻʝʥʢʽʥʘ, ɻ. ɽ. ʉʣʝʟʽʥʛʝʨʘ, ɼ. ʇ. ɹʦʛʠʥʽ, ʆ. ɺ. ɼʷʯʫʥ, 
ɹ. ʄ. ɯʛʫʤʥʦʚʘ, ɺ. ʄ. ʅʠʞʥʠʢʘ. ɸʣʝ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶ-
ʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ 
ʧʨʘʮʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʥʝʯʽʪʢʠʡ ʭʘʨʘʢʪʝʨ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʘʣʴʪʝʨ-
ʥʘʪʠʚ, ʾʭ ʧʘʨʘʤʝʪʨʽʚ, ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 
ʚʠʙʦʨʫ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʫ ʙʘʛʘʪʴʦʭ ʚʠ-
ʧʘʜʢʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʤʦʞʣʠʚʦʶ ʧʦʙʫʜʦʚʘ ʘʜʝʢʚʘʪʥʦʾ ʤʘʪʝʤʘʪʠ-
ʯʥʦʾ ʤʦʜʝʣʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʥʝ-
ʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʷʢʽ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 
ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘ-
ʮʽʻʶ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ɿʘʟʥʘʯʝʥʽ ʫʤʦʚʠ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʦʮʽ-

ʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ 
ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʥʝʯʽʪʢʠʭ ʚʽʜʥʦʰʝʥʴ ʧʝʨʝʚʘʛʠ. ɺ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʝʪʦʜ ʧʘʨ-
ʥʠʭ ʧʦʨʽʚʥʷʥʴ ʥʘʣʝʞʠʪʴ ʜʦ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ [10, 11, 12]. ʎʽ 
ʤʝʪʦʜʠ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ ʽ ʻ ʥʦʚʠʤ 
ʧʽʜʭʦʜʦʤ ʜʦ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 
ʟʘʜʘʯ ʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʥʝʯʽʪʢʦ 
[1, 2, 3, 4, 8, 9, 13, 14, 15]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ-
ʩʪʫʧʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ: 
ʝʢʩʧʝʨʪʘʤʠ (ʦʩʦʙʠ, ʱʦ ʫʭʚʘʣʶʶʪʴ ʨʽʰʝʥʥʷ - ʆʇʈ), ʷʢʠʤ ʥʘʜʘ-

ʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʫʚʘʪʠ ʥʝ ʚʩʽʻʶ ʤʥʦʞʠʥʦʶ ʜʦʧʫʩʪʠʤʠʭ ʚʘ-
ʨʽʘʥʪʽʚ, ʘ ʣʠʰʝ ʧʘʨʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚ, ʱʦ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻ ʟʘʚʜʘʥ-
ʥʷ ʝʢʩʧʝʨʪʽʚ ʪʘ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʝʢʩʧʝʨʪʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ; 
ʥʝʯʽʪʢʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ ʧʝʨʝʚʘʛʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʚʘʛʠ 
ʦʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʜ ʽʥʰʠʤʠ. 
ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [5, 7, 10, 11, 12] ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 

ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʝʪʦʜ ʧʨʘʮʽ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 
ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʽ ʧʨʦʜʦʚʞʫʻ ʢʦʨʠʛʫʚʘʪʠʩʴ ʥʘ ʧʦ-
ʜʘʣʴʰʠʭ ʩʪʘʜʽʷʭ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪ-
ʥʠʭ ʦʮʽʥʦʢ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ ʫ 
ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʟʘ ʢʨʝʩʣʝʥʥʷʤʠ 
ʚʠʨʦʙʽʚ) ʜʣʷ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʪʘʢʦʛʦ ʦʮʽʥʶ-
ʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ: ʧʦ-ʧʝʨʰʝ, ʻ ʚʽʜʦ-
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ʤʦʶ ʩʪʨʫʢʪʫʨʘ ʤʝʪʦʜʫ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ; ʧʦ-
ʜʨʫʛʝ, ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʢʨʝʩ-
ʣʝʥʴ ʘʙʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʫ; ʧʦ-ʪʨʝʪʻ, ʦʩʥʦʚʥʝ 
ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ð ʮʝ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ 
ʧʨʘʮʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʽʚ. 
ʊʘʢ ʷʢ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʪʘʢʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʠʢʘʻʤʦʩʴ ʽʟ ʚʝʣʠ-

ʢʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʦʯʘʪʢʦʚʦʾ ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚ, ʪʦ ʜʦʮʽʣʴʥʦ 
ʟʜʽʡʩʥʠʪʠ ʜʝʢʦʤʧʦʟʠʮʽʶ ʥʘ ʨʷʜ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʧʽʜʟʘʜʘʯ ʟ ʽʩʪʦʪ-
ʥʦ ʤʝʥʰʦʶ ʧʦʪʫʞʥʽʩʪʶ ʤʥʦʞʠʥʠ ʘʥʘʣʽʟʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ. ʇʨʠʢ-
ʣʘʜ ʧʦʙʫʜʦʚʘʥʦʾ ʽʻʨʘʨʭʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥ-
ʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ɼʝʢʦʤʧʦʟʠʮʽʷ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ  
ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ 

ɿʘʜʘʯʘ ʝʢʩʧʝʨʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʜʽʣʝʥʥʽ ʛʨʫʧ ʚʠʜʽʚ ʨʦʙʽʪ ʟʘ ʚʽʜʧʦ-
ʚʽʜʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʫ 
ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʫ ʧʨʘʮʽ. ɿ ʨʠʩ. 1 ʙʘʯʠʤʦ, ʱʦ ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʽʻ-
ʨʘʨʭʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʫʪʦʯʥʶʶʪʴ ʮʽʣʴ (ʚʩʪʘʥʦʚʣʝʥʫ ʥʘ 
ʧʝʨʰʦʤʫ ʨʽʚʥʽ) ʽ, ʦʜʥʦʯʘʩʥʦ, ʚʠʜʠ ʨʦʙʽʪ ʥʘ ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ (ʷʢʽ 
ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʜʨʫʛʦʛʦ ʨʽʚʥʷ). 
ɼʦʪʨʠʤʫʶʯʠʩʴ ʪʘʢʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʨʽʚʥʽʚ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ. 
ɺ ʤʝʪʦʜʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ 

ʧʝʨʝʚʘʛʠ, ʪʘʢ ʷʢ ʜʦʚʦʣʽ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʘʣʴʪʝʨʥʘ-
ʪʠʚʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʪʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ 
ʧʝʨʝʚʘʛʠ ʥʘ ʤʥʦʞʠʥʽ ʘʣʴʪʝʨʥʘʪʠʚ, ʚ ʷʢʽʡ ʢʦʞʥʽʡ ʧʘʨʽ ʘʣʴʪʝʨʥʘʪʠʚ 
(ʭ, ʫ) ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʦ, ʷʢʝ ʦʧʠʩʫʻ ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʘʛʠ. 
ɺ ʨʦʙʦʪʽ [15, ʩ. 119] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʝʯʽʪʢʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʥʝʩʪʨʦ-
ʛʦʾ ʧʝʨʝʚʘʛʠ ʥʘ ʤʥʦʞʠʥʽ ʍ ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʝ ʟʘʜʘʥʝ ʥʘ ʤʥʦ-
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ʞʠʥʽ ʨʝʬʣʝʢʩʠʚʥʝ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ. ʅʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝ-
ʚʘʛʠ R ʥʘ ʤʥʦʞʠʥʽ X ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ Rm : 

­³XX  [0, 1]. ʗʢʱʦ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ ʰʫ-
ʢʘʻʪʴʩʷ ʥʘ ʤʥʦʞʠʥʽ ʘʣʴʪʝʨʥʘʪʠʚ ʍ, ʪʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʧʘʨʠ ʘʣʴʪʝʨ-
ʥʘʪʠʚ Xyx Í,  ʟʥʘʯʝʥʥʷ ),( yxRm  ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʝʚʘʛʠ çʭ ʥʝ ʛʽʨʰʝ ʟʘ ʫè ʘʙʦ x y [15, ʩ. 119]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 
ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 
ʧʝʨʝʚʘʛʠ ʟʤʽʩʪʦʚʥʦ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʩʪʫʧʽʥʴ ʧʝʨʝʚʘʛʠ ʦʜʥʽʻʾ 
ʘʣʴʪʝʨʥʘʪʠʚʠ ʥʘʜ ʽʥʰʦʶ. 
ʗʢʱʦ ʤʥʦʞʠʥʘ ʍ, ʥʘ ʷʢʽʡ ʟʘʜʘʥʝ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ R, ʤʘʻ 

ʧʝʚʥʫ ʤʝʞʫ, ʪʦ ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ Rm  ʜʘʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʧʨʝʜ-

ʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʚʘʜʨʘʪʥʫ ʤʘʪʨʠʮʶ. ʇʦ ʩʝʥʩʫ ʮʷ ʤʘʪʨʠʮʷ ʘʥʘʣʦ- 
ʛʽʯʥʘ ʤʘʪʨʠʮʽ ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʘʣʝ ʝʣʝʤʝʥʪʘʤʠ ʾʾ ʤʦʞʫʪʴ 
ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʯʠʩʣʘ 0 ʘʙʦ 1, ʘʣʝ ʽ ʜʦʚʽʣʴʥʽ ʯʠʩʣʘ ʟ ʽʥʪʝʨʚʘʣʫ 
[0, 1]. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʟʚʫʟʠʪʠ ʤʥʦʞʠʥʫ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ, ʚʢʣʶʯʘʶʯʠ ʚ ʥʝʾ ʣʠʰʝ ʪʽ, ʷʢʽ ʥʝ ʜʦʤʽʥʫ-
ʶʪʴʩʷ ʞʦʜʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʤʥʦʞʠʥʠ ʍ. ɺ ʨʦʙʦʪʘʭ [9, 15] ʟʘ-
ʟʥʘʯʝʥʦ, ʱʦ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ Ryx Í),( , ʪʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʭ ʜʦ-

ʤʽʥʫʻ ʥʘʜ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʫ ( yx= ). ʇʨʠ ʮʴʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʘ 

XxÍ  ʥʝʜʦʤʽʥʫʻʪʴʩʷ ʥʘ ʤʥʦʞʠʥʽ X ʧʨʠ Rxy Î),(  ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʘʣʴʪʝʨʥʘʪʠʚʠ XyÍ  [15, ʩ. 117]. ʎʝ ʦʟʥʘʯʘʻ ʪʝ, ʱʦ ʭ ð ʥʘʡʢʨʘʱʘ 

ʫ ʧʝʚʥʦʤʫ ʩʝʥʩʽ ʪʘ ʥʘ ʤʥʦʞʠʥʽ ʍ ʥʝʤʘʻ ʞʦʜʥʦʾ, ʷʢʘ ʙ ʜʦʤʽʥʫʚʘʣʘ 
ʘʣʴʪʝʨʥʘʪʠʚʫ ʭ. 
ɿʨʦʟʫʤʽʣʦ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ, ʪʠʤ ʚʫʞʯʦʶ ʻ ʤʥʦʞʠʥʘ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʽ ʪʠʤ ʤʝʥʰʦʶ ʻ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʇʨʠ 
ʦʮʽʥʶʚʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʧʦʪʨʽʙʥʦ 
ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʨʦʙʽʪ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ, ʟʘʜʣʷ ʯʦʛʦ 
ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʠʪʠ ʝʢʩʧʝʨʪʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 
ʩʧʨʷʤʫʚʘʥʥʷ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʠʜʽʚ ʨʦʙʽʪ, ʢʨʝʩʣʝʥʴ ʽ ʩʭʝʤ 
ʩʢʣʘʜʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ, ʧʦʪʽʤ ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ 
ʚʠʜʽʚ ʨʦʙʽʪ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʛʫʚʘʪʠ, ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʜʽʚ ʨʦʙʽʪ ʧʨʦ-ʨʘʥʞʦʚʘʥʠʤ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ. ʋ 
ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ 
ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. 
ɸʣʛʦʨʠʪʤ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʥʝʯʽʪʢʠʭ ʚʽʜʥʦʰʝʥʴ ʧʝʨʝʚʘʛʠ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ɸʣʛʦʨʠʪʤ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ  
ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ,  

ʜʝ k1, é, kn ð ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ, n ð ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ; 

Lee ,...,1
 ð ʝʢʩʧʝʨʪʠ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʦʮʽʥʶʚʘʥʥʽ, L ð 

ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ; 
d1, é, dm ð ʚʠʜʠ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ, m ð ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʨʦʙʽʪ; 
ʊ ð ʚʝʢʪʦʨ ʫʟʘʛʘʣʴʥʝʥʥʠʭ ʟʥʘʯʝʥʴ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠ-

ʜʽʚ ʨʦʙʽʪ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʢʦʨʠʛʫʚʘʥʥʷ; 
()ji dm  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠ-

ʚʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ j-ʛʦ ʚʠʜʫ ʨʦʙʽʪ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ -̔ʛʦ ʢʨʠʪʝʨʽʶ 
ʚʽʜʙʦʨʫ. 
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ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʝʪʘʧʽʚ. ʇʝʨ- 
ʰʠʤ ʝʪʘʧʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ. 
ʆʮʽʥʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ ʽ ʩʢʣʘʜʘ-
ʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʜʫʨ: ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʬʫʥʢʮʽʡ 
ʧʝʨʝʚʘʛ ʧʦ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨʪʫ; ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥ ʥʝʜʦʤʽ-
ʥʫʶʯʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨʪʫ; ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧʦʚʦʾ 
ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʧʦ ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʢʦʤʧʝ- 
ʪʝʥʪʥʦʩʪʽ. ʆʮʽʥʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʧʨʠ-
ʡʥʷʪʪʷ ʨʽʰʝʥʴ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʯʽʪʢʠʤ 
ʚʽʜʥʦʰʝʥʥʷʤ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ ʤʽʞ ʥʠʤʠ. 
ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʨʠʮʴ ʬʫʥʢʮʽʡ ʧʝʨʝʚʘʛ ʧʦ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨ- 

ʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ { }n21 ,...,, kkkK= , ʦʪʨʠʤʘ-
ʥʘ ʤʝʪʦʜʘʤʠ ʪʝʢʩʪʦʣʦʛʽʡ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʚʠʪʷʛʫʚʘʥʥʷ ʟʥʘʥʴ, ʽ 
ʤʥʦʞʠʥʘ ʝʢʩʧʝʨʪʽʚ { }LeeeE ,...,, 21= . ɼʣʷ ʢʦʞʥʦʛʦ ʝʢʩʧʝʨʪʘ ʝl, 
l = 1, é, L, ʬʦʨʤʫʻʪʴʩʷ ʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʢʚʘʜʨʘ-
ʪʥʘ ʤʘʪʨʠʮʷ (n Ĭ n). ʂʦʞʝʥ ʝʢʩʧʝʨʪ ʝl ʧʦʚʠʥʝʥ ʧʦ ʢʦʞʥʽʡ ʧʘʨʽ 
(ki, kj) ʧʦʙʫʜʫʚʘʪʠ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ R1 ʥʘ 

ʤʥʦʞʠʥʽ { }...1,),( njikk ji =  ʫ l-ʪʽʡ ʤʘʪʨʠʮʽ 
lRM . ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʮʽʻʾ 

ʤʘʪʨʠʮʽ ʻ ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ),( jiR kk
l
m , ʱʦ ʚʠʨʘʞʘʻ 

ʩʪʫʧʽʥʴ ʧʝʨʝʚʘʛʠ ʢʨʠʪʝʨʽʶ ki ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ kj. ɿʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠ-
ʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʇʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʝʢʩʧʝʨʪʘʤʠ ʤʘʪʨʠʮʴ 

lRM  ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝ-

ʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʥʝʯʽʪʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

ʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ SlR , ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ R1 ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʫʥʢ- 
ʮ̔̒ ʶ ʥʘʣʝʞʥʦʩʪʽ (2): 
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ʊʘʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʴʩʷ ʤʘʪʨʠʮʷ S
Rl

M , ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥ ʢʨʠʪʝʨʽʾʚ ʧʦ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨʪʫ. ɼʣʷ 

ʮʴʦʛʦ ʧʦ ʬʦʨʤʫʣʽ (3) ʙʫʜʫʻʪʴʩʷ ʥʝʯʽʪʢʘ ʧʽʜʤʥʦʞʠʥʘ KK nd
Rl
Ë  

ʢʨʠʪʝʨʽʾʚ, ʱʦ ʻ ʜʦʤʽʥʘʥʪʥʠʤʠ ʽʟ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ )( i
nd
R k

l
m  ( nd 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʽʜʽʙʨʘʥʽ ʢʨʠʪʝʨʽʾ ʻ ʥʘʡʢʨʘʱʠʤʠ ʫ ʧʝʚʥʦʤʫ ʩʝʥʩʽ 
ʽ ʫ ʤʥʦʞʠʥʽ ʂ ʥʝʤʘʻ ʞʦʜʥʦʛʦ, ʷʢʠʡ ʙʠ ʜʦʤʽʥʫʚʘʚ ʥʘʜ ʥʠʤʠ), ʘʩʦ-

ʮʽʡʦʚʘʥʘ ʟ lR , ʷʢʘ ʚʢʣʶʯʘʻ ʪʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʻ ʥʘʡʚʘʛʦʤʽʰʠʤʠ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ: 
 

{ } { } Kkkkkkkk jiij
S
R

j
ij

S
R

j
i

nd
R lll

Ím-=m-=m ,,),(max1),(1min)( .  (3)  

 
ɼʣʷ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ KkiÍ  ʟʥʘʯʝʥʥʷ )( i

nd
R k

l
m  ʧʨʝʜʩʪʘʚʣʷʻ ʩʦ-

ʙʦʶ ʩʪʫʧʽʥʴ, ʟ ʷʢʦʶ ki ʥʝ ʜʦʤʽʥʫʻʪʴʩʷ ʞʦʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʤʥʦ-
ʞʠʥʠ K. 
ʅʘ ʚʝʣʠʯʠʥʫ ʦʪʨʠʤʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʢʦʤʧʝʪʝʥʪ-

ʥʽʩʪʴ ʝʢʩʧʝʨʪʽʚ. ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʜʨʫʛʦʛʦ ʝʢ-
ʩʧʝʨʪʘ ʥʝʚʠʩʦʢʘ, ʪʦ ʚʽʜʽʙʨʘʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʶʪʴʩʷ ʣʠʰʝ ʧʝʨh ʠʤ 
ʝʢʩʧʝʨʪʦʤ ʽ, ʥʘʚʧʘʢʠ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʩʪʫʧʝʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 
ʝʢʩʧʝʨʪʽʚ ʙʫʜʫʻʪʴʩʷ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝʚʘʛʠ N, ʟʘʜʘʥʝ ʥʘ 
ʤʥʦʞʠʥʽ ɽ ʝʢʩʧʝʨʪʽʚ ʽʟ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ Eeeee jijiN Ím ,),,( , 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʦʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʧʝʨʝʚʘʛʠ ʝʢʩʧʝʨʪʘ ʝi ʚ ʧʦʨʽʚ-
ʥʷʥʥʽ ʟ ʝʢʩʧʝʨʪʦʤ ʝj. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ 
ʟʘʜʘʻʪʴʩʷ ʥʝʯʽʪʢʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʌ ʤʽʞ ʤʥʦʞʠʥʘʤʠ ɽ ʽ K ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ: 

 
miLlkk iʌi

nd
l ,...,1,,..,1),,e()( l ==m=m .  (4)  

 
ɼʘʣʽ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʻʜʠʥʦʛʦ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ 

ʚʨʘʭʦʚʫʻ ʟʥʘʥʥʷ ʧʨʦ ʚʽʜʥʦʩʥʫ ʚʘʞʣʠʚʽʩʪʴ ʥʝʯʽʪʢʠʭ ʚʽʜʥʦʰʝʥʴ ʧʝ-
ʨʝʚʘʛʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʝʢʩʧʝʨʪʽʚ, ʙʫʜʫ-
ʻʪʴʩʷ ʟʛʦʨʪʢʘ, ʷʢʫ ʧʦʟʥʘʯʠʤʦ ɻ:  

 

ʦNoʌʌɻ ʊ= , (5) 
 

ʜʝ ʦ ð ʦʧʝʨʘʮʽʷ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʘʢʩʠʤʽʥʥʠʡ 
ʜʦʙʫʪʦʢ ʤʘʪʨʠʮʴ [10, 15]. 
ɿ ʚʽʜʥʦʰʝʥʥʷʤ ɻ ʘʩʦʮʽʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ɻS, ʷʢʝ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ɻ ʬʦʨʤʫʣʠ (2), ʪʦʙʪʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ 
ʜʫʤʢʘ ʝʢʩʧʝʨʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ (4). ɺʨʘʭʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
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ʩʪʦʩʦʚʥʦ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʥʝʯʽʪʢʠʭ ʚʽʜʥʦʰʝʥʴ ʧʝʨʝʚʘʛʠ ʢʨʠ-
ʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʚʽʜʙʫʚʘ-
ʻʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷʤ ʟʥʘʯʝʥʴ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ ʜʦʤʽʥʫʶʯʠʭ ʢʨʠ-
ʪʝʨʽʾʚ nd

ɻK  ʽʟ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ )( i
nd
ɻ km  ʟʘ ʬʦʨʤʫʣʦʶ (3). 

ʄʥʦʞʠʥʘ nd
ɻK  ʥʘʜʘʻʪʴʩʷ ʝʢʩʧʝʨʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʚʠʙʦʨʫ ʢʨʘʱʦʛʦ 

ʨʽʰʝʥʥʷ. ɺ ʜʘʥʽʡ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʦʟʥʘʯʘ-
ʶʪʴ ʩʪʫʧʽʥʴ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ. ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 
ʥʘʡʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʥʝʜʦʤʽʥʫʻʤʦʩʪʽ ʤʘʻ ʥʝ ʦʜʠʥ, ʘ ʜʝʢʽʣʴʢʘ ʢʨʠ-
ʪʝʨʽʾʚ, ʪʦ ʆʇʈ ʩʘʤ ʚʠʙʠʨʘʻ ʦʜʠʥ ʽʟ ʥʠʭ, ʚʠʭʦʜʷʯʠ ʽʟ ʧʝʚʥʠʭ ʤʽʨ-
ʢʫʚʘʥʴ, ʘʙʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʨʦʟʰʠʨʠʪʠ ʢʦʣʦ ʝʢʩʧʝʨʪʽʚ ʧʨʠ ʬʦʨ-
ʤʫʚʘʥʥʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʜʘʯʽ. 
ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠ- 

ʜʽʚ ʨʦʙʽʪ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ, ʷʢʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʝʪʦʜʽ ʧʘʨʥʠʭ ʧʦ- 
ʨʽʚʥʷʥʴ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ. ʇʦʯʘʪʢʦʚʠ- 
ʤʠ ʜʘʥʠʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʻ ʤʥʦʞʠʥʘ ʝʢʩʧʝʨʪʽʚ 
{ }LeeeE ,...,, 21= , ʩʬʦʨʤʦʚʘʥʠʡ ʚʝʢʪʦʨ-ʨʷʜʦʢ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʢʦ-

ʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʨʦʙʫ { }nkkkK ,...,, 21= , 

ʤʥʦʞʠʥʘ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ { }mdddD ,...,, 21= , ʷʢʽ ʙʫʜʫʪʴ 
ʚʢʣʶʯʘʪʠʩʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʬʦʨʤʫʶʪʴʩʷ ʚʠʭʦʜʷʯʠ 
ʽʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʦʚʦʛʦ ʚʠʨʦʙʫ. ɿʤʽʩʪ ʜʘʥʦʛʦ 
ʝʪʘʧʫ ʦʧʠʩʘʥʦ ʫ ʘʣʛʦʨʠʪʤʽ (ʜʠʚ. ʨʠʩ. 2). 
ʉʧʦʯʘʪʢʫ ʝʢʩʧʝʨʪʘʤʠ ʟʘʜʘʶʪʴʩʷ ʢʚʘʜʨʘʪʥʽ ʤʘʪʨʠʮʽ (m ³ m) ʧʦ 

ʢʦʞʥʽʡ ʧʘʨʽ (ji dd , ) ʽʟ ʤʥʦʞʠʥʠ { }mdddD ,...,, 21=  ʧʨʠ ʧʦʧʘʨʥʦʤʫ 

ʧʦʨʽʚʥʷʥʥʽ ʚʠʜʽʚ ʨʦʙʽʪ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʧʝʨʰʦʛʦ 
ʝʪʘʧʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʯʽʪʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ 

lR  ʬʦʨʤʫʻʤʦ ʤʘʪʨʠʮʽ 
lRM  ʷʢ ʽ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʘʣʝ ʧʦ ʚʠʜʘʭ 

ʨʦʙʽʪ ʽʟ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ ),( jiR dd
l
m , ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫ-

ʣʫ (1). ɿʘ ʬʦʨʤʫʣʦʶ (2) ʧʝʨʝʪʚʦʨʶʻʤʦ ʤʘʪʨʠʮʽ 
lRM  ʜʣʷ ʦʪʨʠʤʘʥ-

ʥʷ ʥʝʯʽʪʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ S
lR , ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʽʟ 

lR , ʽ ʨʦʟʨʘʭʦʚʫʻʤʦ ʤʘʪʨʠʮʽ S
Rl

M  ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ ð ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʢʽʣʴʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ. ɼʘʣʽ ʟʘ ʬʦʨʤʫʣʦʶ 

(3) ʙʫʜʫʻʪʴʩʷ ʥʝʯʽʪʢʘ ʧʽʜʤʥʦʞʠʥʘ DD ik

l

nd

R Ë  ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ ʽʟ 

ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ )( j

nd

R dik

l
m , ʷʢʘ ʚʢʣʶʯʘʻ ʪʽ ʚʠʜʠ ʨʦʙʽʪ, ʷʢʽ ʥʝ 

ʜʦʤʽʥʫʶʪʴʩʷ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʨʦʙʽʪ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʢʦʨʠʛʫʚʘʥʥʷ ʟʘ 
ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ n ʚʝʢʪʦʨʽʚ ʽʟ ʢʽʣʴʢʽʩ-
ʪʶ ʝʣʝʤʝʥʪʽʚ m ʫ ʢʦʞʥʦʤʫ ʽʟ ʥʠʭ ʪʘ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ 



˚˒ ˖˝˛-˚˒ˤ˴˟˗˴ ˟˒ˢ˚˛˘˛ː˴˵ ˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˏ ˒˗˛˚˛˙˴ˣ ˴ 2013, Ο 2 

 

 26 

( )( j

nd

R dik

l
m ), ʱʦ ʧʦʢʘʟʫʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫ-

ʚʘʥʥʷ ʚʠʜʫ ʨʦʙʽʪ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʨʠʪʝʨʽʻʤ ʚʽʜʙʦʨʫ ʧʦ ʢʦʞʥʦʤʫ ʽʟ 

ʝʢʩʧʝʨʪʽʚ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʤʥʦʞʠʥʠ iknd
D  ʚʠʜʽʚ ʨʦ-

ʙʽʪ ʧʨʦʚʦʜʠʤʦ ʽʤʧʣʽʢʘʮʽʶ ʟʘ ʬʦʨʤʫʣʦʶ:  

{ })(),...,(),(min)(
21 j

nd
Rj

nd
Rj

nd
Rj

nd
dddd

L

ik mmm=m ,   (6)  
 

ʜʝ )( j
nd
R d

l
m  ð ʩʪʫʧʽʥʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʜʣʷ 

ʚʠʜʽʚ ʨʦʙʽʪ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʧʦ l-ʤʫ ʝʢʩʧʝʨʪʫ; 

ik  ð ʚʢʘʟʫʻ ʥʘ ʪʝ, ʟʘ ʷʢʠʤ ʢʨʠʪʝʨʽʻʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʮʽʥʶʚʘʥʥʷ. 
ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʤʘʪʨʠʮʽ V, ʷʢʘ ʧʨʠʡʤʝ ʫʯʘʩʪʴ ʚ 

ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ, ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʥʦʨʤʘʣʽʟʘʮʽʶ ʝʣʝʤʝʥ- 
ʪʽʚ (ʟʥʘʭʦʜʞʝʥʥʷ ʧʠʪʦʤʦʾ ʯʘʩʪʢʠ ʩʢʣʘʜʦʚʠʭ ʫ ʟʘʛʘʣʴʥʽʡ ʩʫʢʫʧ- 

ʥʦʩʪʽ ʧʦ ʨʷʜʢʫ) ʤʥʦʞʠʥʠ iknd
D . ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʫʪʚʦʨʷʪʴʩʷ 

ʚʝʢʪʦʨʠ Si, i = 1, é, n, ʽʟ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ 
iSm ( jd ) ʚ ʢʦʞʥʦ-

ʤʫ ʽʟ ʥʠʭ. ʉʫʢʫʧʥʽʩʪʴ ʚʝʢʪʦʨʽʚ Si ʧʦ ʢʦʞʥʦʤʫ ʽʟ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ 

ʩʢʣʘʜʝ ʤʘʪʨʠʮʶ V ʽʟ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ )( ijV dm . 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʘʢʩʠʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʢʦʤ-
ʧʦʟʠʮʽʷ ʚʽʜʥʦʰʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʧʨʦʚʦʜʠʪʴʩʷ 
ʚʧʦʨʷʜʢʦʚʫʚʘʥʥʷ ʩʪʫʧʝʥʽʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ. ʇʦʯʘʪʢʦ-
ʚʠʤʠ ʜʘʥʠʤʠ ʻ ʤʥʦʞʠʥʘ nd

ɻK  (ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʰʦʛʦ ʝʪʘ-
ʧʫ) ʪʘ ʤʘʪʨʠʮʷ V (ʨʝʟʫʣʴʪʘʪ ʜʨʫʛʦʛʦ ʝʪʘʧʫ) ʚʠʜʽʚ ʨʦʙʽʪ ʧʦ ʢʦʞʥʦʤʫ 
ʢʨʠʪʝʨʽʶ. ɺʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʠʭ ʦʮʽʥʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʤʘʢʩʠʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ:  

)}()(sup{)(* ijVi
nd
ɻjVK dkd mÖm=m , i = 1, é, n, j = 1,é, m.  (7) 

 
ɼʘʣʽ ʧʨʦʚʦʜʠʤʦ ʥʦʨʤʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ )(* jVK dm , ʱʦʙ 

ʩʫʤʘ ʚʩʽʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʦʨʽʚʥʶʚʘʣʘ ʦʜʠʥʠʮʽ. ɺ ʨʝʟʫʣʴʪʘ- 
ʪʽ ʮʴʦʛʦ ʦʪʨʠʤʘʻʤʦ ʚʝʢʪʦʨ ʊ, ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʷʢʦʛʦ ʻ ʟʥʘʯʝʥʥʷʤ 
ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ()ji dm , ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʜʠ ʨʦʙʽʪ, ʷʢʽ ʙʫʜʫʪʴ ʢʦ-

ʨʠʛʫʚʘʪʠʩʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ. 
ɿʘʩʪʦʩʫʚʘʚʰʠ ʪʘʢʠʡ ʧʽʜʭʽʜ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʠʪʠ 

ʚʠʜʠ ʨʦʙʽʪ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʢʦʨʠʛʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ (ʜʠʚ. ʨʠʩ. 2) ʥʘ ʨʘʥʥʽʭ 
ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ, ʟʦʢʨʝʤʘ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ.  
ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʽʙʨʘʥʦ ʜʚʦʭ ʝʢʩʧʝʨʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʫʩʫʚʥʦʾ ʥʝʚʠ-
ʟʥʘʯʝʥʦʩʪʽ. 
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ʅʝʭʘʡ ʝʢʩʧʝʨʪʘʤʠ ʩʬʦʨʤʦʚʘʥʦ ʤʥʦʞʠʥʫ ʚʠʜʽʚ ʨʦʙʽʪ, ʷʢʽ ʙʫ-
ʜʫʪʴ ʢʦʨʠʛʫʚʘʪʠʩʴ (ʪʘʙʣʠʮʷ 1). ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʪʘʤʠ 
ʚʠʜʽʣʝʥʦ ʧôʷʪʥʘʜʮʷʪʴ ʚʠʜʽʚ ʨʦʙʽʪ (ʚ ʪʘʙʣʠʮʽ ʚʽʜʤʽʯʝʥʽ ʢʫʨʩʠʚʦʤ), 
ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʟʘ ʨʘʭʫʥʦʢ 
ʟʥʘʥʴ ʝʢʩʧʝʨʪʽʚ ʰʣʷʭʦʤ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦ ʚʠʜʘʭ ʨʦʙʽʪ ʪʘ ʟʘ ʨʘʭʫ-
ʥʦʢ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʢʨʝʩʣʝʥʥʷ ʘʙʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʨʦʙʽʪ. 

ʊʘʙʣʠʮʷ 1 
ɺʀɼʀ ʈʆɹɯʊ ɯ ʊʈʋɼʆʄɯʉʊʂɯʉʊʔ ʇʆ ʋʄʆɺʅʆʄʋ ɺʀʈʆɹʋ 

ʉʢʣʘʜ ʨʦʙʽʪ ɺʠʜʠ ʨʦʙʽʪ 
ɿʘʪʨʘʪʠ ʯʘ-
ʩʫ, ʣʶʜʠ-
ʥʦ-ʛʦʜʠʥ 

1. ɼʝʤʦʥʪʘʞ ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʣʝʙiʜʦʢ i ʪʘʢʝʣʘʞʥʦʛʦ ʫʩʪʘʪʢʫ-
ʚʘʥʥʷ ʟ ʤiʩʮʷ ʩʭʦʚʫ ʜʦ ʤiʩʮʷ ʫʩʪʘʥʦʚʢʠ; ʫʩʪʘʥʦʚʢʘ 
ʣʝʙiʜʦʢ i ʪʘʢʝʣʘʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; ʩʧʦʨʫʜʞʝʥʥʷ 
ʪʠʤʯʘʩʦʚʦʛʦ ʨʠʰʪʦʚʘʥʥʷ; ʚiʜôʻʜʥʘʥʥʷ ʝʣʝʢʪʨʦʞʠʚ- 
ʣʝʥʥʷ (ʚʠʢʦʥʫʻ ʝʣʝʢʪʨʦʩʣʫʞʙʘ); ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜ- 
ʥʘʥʴ (ʢʨʽʧʣʝʥʴ)

1
; ʟʥiʤʘʥʥʷ ʟ ʤiʩʮʷ ʫʩʪʘʥʦʚʢʠ i ʪʨʘ-

ʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʤiʩʮʷ ʨʝʤʦʥʪʫ. 

176,54 

2. ʈʝʤʦʥʪ ʆʯʠʩʪʢʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚiʜ ʪʝʭʥʦʣʦʛiʯʥʠʭ ʚiʜʭʦ- 
ʜiʚ

2
; ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ

3
; ʧʨʦʤʠʚʘʥʥʷ

4
; ʟʘʤiʥʘ (ʚiʜ- 

ʥʦʚʣʝʥʥʷ) ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʝʣʝʤʝʥʪiʚ, ʜʝʪʘʣʝʡ ʪʘ 
ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙiʚ, ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚi

5
; ʟʙʠʨʘʥ- 

ʥʷ
6
, ʨʝʛʫʣʶʚʘʥʥʷ ʚʫʟʣiʚ

7
; ʟʘʣʠʚ ʤʘʩʪʠʣʘ

8
; ʥʘʥʝʩʝʥʥʷ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʦʚʥʽʰʥʽ ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ
9
. 

683 

3. ʄʦʥʪʘʞ ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦ ʤiʩʮʷ ʫʩʪʘʥʦʚ-
ʢʠ; ʧiʜʛʦʪʦʚʢʘ ʤiʩʮʷ ʪʘ ʫʩʪʘʥʦʚʢʘ, ʚʠʚiʨʷʥʥʷ ʪʘ ʟʘ-
ʢʨiʧʣʝʥʥʷ ʦʧʦʨʥʦʾ ʧʣʠʪʠ; ʫʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʦʥʠ ʧʦ-
ʚʦʨʦʪʫ, ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ

10
; ʟôʻʜʥʘʥʥʷ ʧʫʰʢʠ 

ʟ ʧʨʠʪʠʩʢʥʠʤ ʧʨʠʩʪʨʦʻʤ
11
; ʧʨʠʻʜʥʘʥʥʷ ʝʣʝʢʪʨʦ-

ʞʠʚʣʝʥʥʷ (ʚʠʢʦʥʫʻ ʝʣʝʢʪʨʦʩʣʫʞʙʘ); ʧʨʠʙʠʨʘʥʥʷ 
ʢʨiʧʠʣʴʥʠʭ ʟôʻʜʥʘʥʴ

12
; ʨʝʛʫʣʶʚʘʥʥʷ

13
, ʧiʜʛʦʪʦʚʢʘ 

ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ
14
; ʨʦʟʙʠʨʘʥʥʷ ʪʠʤ-

ʯʘʩʦʚʦʛʦ ʨʠʰʪʫʚʘʥʥʷ, ʪʘʢʝʣʘʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, 
ʣʝʙiʜʦʢ i ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʤiʩʮʷ ʩʭʦʚʫ. 

407,4 

4. ʅʘʣʘʜʦʯʥʽ 
ʨʦʙʦʪʠ ʧʽʩʣʷ 
ʨʝʤʦʥʪʫ 

ʈʝʛʫʣʶʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡ, 
ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ 
ʟ ʯʘʩʪʢʦʚʠʤ ʨʦʟʙʠʨʘʥʥʷʤ ʚʫʟʣiʚ

15
; ʚʠʷʚʣʝʥʥʷ ʚiʜ- 

ʭʠʣʝʥʴ ʚiʜ ʥʦʨʤʠ ʚ ʨʦʙʦʪi ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʾʭ ʫʩʫ-
ʥʝʥʥʷ; ʟʜʘʯʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮiʾ. 

16,3 

ɺʩʴʦʛʦ  1283,24 
 

1, é, 15
 ð ʽʥʜʝʢʩʘʤʠ ʧʦʟʥʘʯʝʥʽ ʥʦʤʝʨʘ ʪʠʭ ʚʠʜʽʚ ʨʦʙʽʪ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʜʘʥʽ ʢʦʨʠ-

ʛʫʚʘʥʥʶ. 
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ʋ ʪʘʙʣ. 1 ʩʬʦʨʤʦʚʘʥʦ ʟʘʛʘʣʴʥʠʡ ʧʝʨʝʣʽʢ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʟʘʣʝ-
ʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʫ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ. ʆʙʨʘʥʽ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 
ʥʝ ʻ ʨʽʚʥʦʟʥʘʯʥʠʤʠ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʪʫʧʽʥʴ ʚʘʞʣʠ-
ʚʦʩʪʽ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. 
ʇʨʦʧʦʥʫʻʤʦ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ, ʤʥʦʞʠʥʘ ʷʢʠʭ ʧʨʦʪʝ ʥʝ ʻ ʢʦʥʩ-

ʪʘʥʪʦʶ, ʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʨʦʙʫ: 

k1 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ ʟʥʽʤʘʶʪʴʩʷ 
ʧʨʠ ʨʝʤʦʥʪʽ ð ʮʝʡ ʢʨʠʪʝʨʽʡ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ 
ʨʝʤʦʥʪʥʠʭ ʪʘ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. ɺ ʮʽʣʦʤʫ k1 ʧʦʚôʷ- 
ʟʘʥʠʡ ʟ k2, k4, k6 ʪʘ k7. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʪʠʤ 
ʚʘʞʣʠʚʽʰʦʶ ʻ ʚʝʣʠʯʠʥʘ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ ʟʥʽʤʘʶʪʴʩʷ ʧʨʠ ʨʝ- 
ʤʦʥʪʽ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʨʦʙʽʪ. 

k2 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʩʢʣʘʜʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ ð 
ʧʦʪʨʝʙʫʻ ʦʙʦʚôʷʟʢʦʚʦʾ ʥʘʷʚʥʦʩʪʽ ʩʭʝʤʠ ʩʢʣʘʜʘʥʥʷ ʽ ʫʩʢʣʘʜʥʶʻ ʨʦʟ- 
ʙʠʨʘʥʥʷ ʚʠʨʦʙʫ. ɼʘʥʠʡ ʢʨʠʪʝʨʽʡ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʝʤʦʥʪʥʠʤʠ ʨʦʙʦ-
ʪʘʤʠ ʽ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʩʘʤʝ ʾʭ 
ʟʤʽʩʪʫ. ʏʠʤ ʩʢʣʘʜʥʽʰʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʨʦʙʫ, ʪʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 
ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʙʽʪ. ɺ ʮʽʣʦʤʫ k2 ʧʦʚôʷʟʘʥʠʡ ʟ k1, k4, k6 ʪʘ k8. 

k3 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʜʦʟ- 
ʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʾʭ ʟʘʤʽʥʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘ-
ʤʽʥʦʶ (ʚʽʜʥʦʚʣʝʥʥʷʤ) ʜʝʪʘʣʝʡ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʧʦʢʘʟʫʻ ʚʧʣʠʚ ʨʽʚʥʷ 
ʷʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ ʟʘʤʽʥʶʶʪʴʩʷ ʘʙʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʥʘ ʜʦʮʽʣʴ-
ʥʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʨʦʙʽʪ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘ-
ʣʝʡ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʢʦʨʠʛʫʚʘʥʥʷ, ʽ ʥʘʚʧʘʢʠ. 

k4 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʽʣʴʢʦʩʪʴ ʢʨʽʧʣʝʥʴ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ. 
ʎʝʡ ʢʨʠʪʝʨʽʡ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʜʝʤʦʥʪʘʞʥʠʭ ʽ 
ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʪʠʤ ʜʦʤʽʥʘʥʪ-
ʥʽʰʠʤ ʻ ʢʦʨʠʛʫʚʘʥʥʷ ʜʝʤʦʥʪʘʞʥʠʭ ʽ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ɺ ʮʽʣʦʤʫ k4 
ʧʦʚôʷʟʘʥʠʡ ʟ k1, k2, k6 ʪʘ k8. 

k5 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʝ-
ʛʫʣʶʚʘʥʥʶ. ɼʘʥʠʡ ʢʨʠʪʝʨʽʡ ʚʧʣʠʚʘʻ ʥʘ ʟʘʪʨʘʪʠ ʯʘʩʫ ʧʨʠ ʚʠʢʦ-
ʥʘʥʥʽ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʽʩʣʷ ʨʝʤʦʥʪʫ. ʗʢʱʦ ʨʽʚʝʥʴ ʢʨʠ-
ʪʝʨʽʶ ʚʠʩʦʢʠʡ, ʪʦ ʢʦʨʠʛʫʚʘʪʠʩʴ ʤʘʶʪʴ ʩʘʤʝ ʨʦʙʦʪʠ, ʧʦʚôʷʟʘʥʽ ʟ 
ʨʝʛʫʣʶʚʘʥʥʷʤ. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʪʠʤ ʙʽʣʴʰʝ ʨʦʙʽʪ 
ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʢʦʤ. 

k6 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ. ɼʘ-
ʥʠʡ ʢʨʠʪʝʨʽʡ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʩʢʣʘʜʘʣʴʥʦ-
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ʨʦʟʢʣʘʜʘʣʴʥʠʭ ʨʦʙʽʪ. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʚʠʩʦ-
ʢʘ ʘʙʦ ʜʦʩʪʘʪʥʷ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʷʢʱʦ 
ʤʘʣʘ ð ʪʦ ʟʨʦʩʪʘʻ. 

k7 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʚʘʛʠ ʜʝʪʘʣʽ. ʏʠʤ ʚʘʛʦʤʽʰʠʡ ʜʘʥʠʡ 
ʢʨʠʪʝʨʽʡ, ʪʠʤ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ ʚʘʛʘ ʜʝʪʘʣʝʡ ʥʘ ʤʦʞʣʠ-
ʚʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥ-
ʥʷ ʚʘʛʠ ʜʝʪʘʣʝʡ ʻ ʟʘʤʽʥʘ ʩʘʤʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʝʟ ʧʦʜʦʨʦʞʯʘʥʥʷ ʚʘʨ-
ʪʦʩʪʽ ʚʠʨʦʙʫ. 

k8 ð ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ 
ʧʦʢʨʠʪʪʷ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʫ. 
ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʪʠʤ ʚʘʛʦʤʽʰʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦ-
ʨʠʛʫʚʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʢʨʠʪʝʨʽʡ ʧʦʚôʷʟʘʥʠʡ 
ʽʟ ʨʝʤʦʥʪʥʠʤʠ ʨʦʙʦʪʘʤʠ. 
ʅʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʨʦʙʽʪ (ʟʘ ʜʘʥʠʤʠ 

ʪʘʙʣ. 1) ʟʘʡʤʘʶʪʴ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ. ʊʦʤʫ ʙʽʣʴʰʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʚʽʜ-
ʙʦʨʫ, ʩʬʦʨʤʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ, ʧʦʚôʷʟʘʥʘ ʩʘʤʝ ʽʟ ʥʠʤʠ. ɿʘ ʩʬʦʨ-
ʤʦʚʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʧʨʦʚʝʜʝʥʦ ʨʘʥʞʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ. 
ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʦʪʨʠʤʘʥʦ ʥʘ ʦʩʥʦʚʽ ʦʧʨʘʮʶʚʘʥʥʷ ʘʥʢʝʪ ʝʢʩʧʝʨʪʽʚ. 
ɿʘʜʘʤʦ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ R1 ʪʘ R2 ð 

ʦʮʽʥʢʠ ʧʘʨ ʢʨʠʪʝʨʽʾʚ ʜʚʦʤʘ ʝʢʩʧʝʨʪʘʤʠ ð ʽ ʩʬʦʨʤʫʻʤʦ ʤʘʪʨʠʮʽ 

1RM  (8) ʪʘ 
2RM  (9) 8,...,1,,2,1,),( ==m= jilkkʄ jiRR ll

, ʜʝ ),( jiR kk
l
m  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1). ʅʘʧʨʠʢʣʘʜ, ʧʝʨʰʝ ʟʥʘʯʝʥʥʷ 

),( 111
kkRm  ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʦʩʢʽʣʴʢʠ ʢʨʠʪʝʨʽʡ k1 ʧʦʨʽʚʥʶʻʪʴʩʷ ʩʘʤ 

ʽʟ ʩʦʙʦʶ. ɼʨʫʛʝ ʟʥʘʯʝʥʥʷ ),( 211
kkRm  ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ ʧʦʨʽʚʥʥʷ 

ʢʨʠʪʝʨʽʾʚ k1 ʪʘ k2, ʟʛʽʜʥʦ ʷʢʦʛʦ ʢʨʠʪʝʨʽʡ k1 ʻ ʚʘʞʣʠʚʽʰʠʤ ʧʨʠ 
ʟʜʽʡʩʥʝʥʥʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ ʟʘ ʢʨʠʪʝʨʽʡ k2 ʽʟ 
ʤʽʨʦʶ ʥʘʣʝʞʥʦʩʪʽ 0,3. ɸʥʘʣʦʛʽʯʥʦ, ʚ ʭʦʜʽ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 
ʟʘʧʦʚʥʝʥʽ ʚʩʽ ʽʥʰʽ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʴ (8) ʪʘ (9): 
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=

05,06,05,05,06,05,06,0

6,005,07,07,08,07,07,0

8,06,007,07,05,05,07,0

7,03,01,005,03,02,02,0

6,08,08,07,008,05,07,0

6,07,06,06,05,005,04,0

4,05,04,03,05,04,002,0

6,02,03,07,03,05,03,00

1RM
 (8) 
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÷
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ç

å

=

06,05,05,08,08,06,05,0

5,005,03,03,04,05,04,0

3,04,006,04,05,06,04,0

2,03,01,004,07,05,04,0

6,08,08,05,007,018,0

4,06,04,05,05,005,03,0

4,05,04,06,03,04,003,0

4,06,05,05,06,06,05,00

2RM  (9) 

 
ɼʣʷ ʤʘʪʨʠʮʴ (8) ʪʘ (9) ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ 

2,1, =lRS
l , ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ Rl, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2) ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʴ S

Rl

M : 
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÷
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=

0000001,00

1,0004,001,02,05,0

2,01,006,0001,04,0

2,00000000

1,01,01,02,003,004,0

001,03,0001,00

0001,00000

001,05,001,01,00

M S

Rl

 (10) 
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01,02,03,02,04,02,01,0

001,000000

0005,001,02,00

000002,000

05,04,01,002,07,02,0

02,000001,00

0001,00000

02,01,01,003,02,00

MS

R2

 (11) 
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ɼʘʣʽ ʧʦʙʫʜʫʻʤʦ ʤʥʦʞʠʥʠ ʥʝʜʦʤʽʥʫʶʯʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ ʢʦʞ-
ʥʦʤʫ ʽʟ ʝʢʩʧʝʨʪʽʚ. ɯʟ (10) ʪʘ (11) ʟʘ ʬʦʨʤʫʣʦʶ (3) ʦʙʨʘʭʦʚʫʶʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʽʜʤʥʦʞʠʥ 2,1, =lK nd
Rl

. 

ʇʦ ʧʝʨʰʦʤʫ ʝʢʩʧʝʨʪʫ: )( 11
knd

Rm  = 0,5; )( 21
knd

Rm  = 0,8; )( 31
knd

Rm  = 0,7; 

)( 41
knd

Rm  = 1; )( 51
knd

Rm  = 0,4; )( 61
knd

Rm  = 0,9; )( 71
knd

Rm  = 0,9; 

)( 81
knd

Rm  = 0,8. ɼʣʷ ʜʨʫʛʦʛʦ ʝʢʩʧʝʨʪʘ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʣʠʩʴ ʘʥʘ-

ʣʦʛʽʯʥʦ ʽ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: )( 12
knd

Rm  = 0,8; )( 22
knd

Rm  = 0,3; 

)( 32
knd

Rm  = 0,6; )( 42
knd

Rm  = 0,8; )( 52
knd

Rm  = 0,5; )( 62
knd

Rm  = 0,6; 

)( 72
knd

Rm  = 0,5; )( 82
knd

Rm  = 1.  

ʇʦ ʧʝʨʰʦʤʫ ʝʢʩʧʝʨʪʫ ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʫ ʥʝʯʽʪʢʫ ʧʽʜʤʥʦʞʠ-
ʥʫ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ, ʷʢʽ ʥʝ ʜʦʤʽʥʫʶʪʴʩʷ ʥʽʷʢʠʤʠ ʽʥʰʠʤʠ:  

 
nd
RK

1
 = {0,5/k1; 0,8/k2; 0,7/k3; 1/k4 ; 0,4/k5; 0,9/k6; 0,9/k7; 0,8/k8}.  (12)  

 
ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟ ʤʽʨʦʶ ʥʘʣʝʞʥʦʩʪʽ 0,5 k1 (ʢʨʠʪʝʨʽʡ ʚʘʞʣʠʚʦʩʪʽ 

ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ ʟʥʽʤʘʶʪʴʩʷ ʧʨʠ ʨʝʤʦʥʪʽ) ʥʝ ʜʦʤʽʥʫʻʪʴʩʷ ʟ 
ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʢʦʨʠʛʫʚʘʥʥʷ ʜʝʤʦʥʪʘʞʥʠʭ ʪʘ 
ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʅʘʡʙʽʣʴʰʽ ʩʪʫʧʝʥʽ ʥʘʣʝʞʥʦʩʪʽ ʫ ʢʨʠʪʝʨʽʾʚ k2, k3, 
k4, k6, k7 ʪʘ k8. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʠʜʠ ʨʦʙʽʪ, ʷʢʽ ʽʟ ʥʠʤʠ ʧʦ- 
ʚôʷʟʘʥʽ, ʤʘʶʪʴ ʙʫʪʠ ʩʢʦʨʠʛʦʚʘʥʽ. 
ʇʦ ʜʨʫʛʦʤʫ ʝʢʩʧʝʨʪʫ ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʫ ʥʝʯʽʪʢʫ ʧʽʜʤʥʦʞʠ-

ʥʫ ʥʝʜʦʤʽʥʫʶʯʠʭ ʢʨʠʪʝʨʽʾʚ:  
 

nd
RK

2
={0,8/k1; 0,3/k2; 0,6/k3; 0,8/k4 ; 0,5/k5; 0,6/k6; 0,5/k7; 1/k8}.  (13) 

 
ʅʘʡʙʽʣʴʰʽ ʤʽʨʠ ʥʘʣʝʞʥʦʩʪʽ ʫ ʢʨʠʪʝʨʽʾʚ k1, k3, k4, k6, k8. ʎʝ ʚʢʘ-

ʟʫʻ ʥʘ ʪʝ, ʱʦ ʢʦʨʠʛʫʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʨʝʤʦʥʪʥʽ ʪʘ ʜʝʤʦʥʪʘʞʥʽ 
ʚʠʜʠ ʨʦʙʽʪ, ʪʘʢ ʷʢ ʮʽ ʢʨʠʪʝʨʽʾ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʧʝʨʝʚʘʛʫ ʧʦʨʽʚʥʷ-
ʥʦ ʟ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶ-
ʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʨʘʭʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ. 
ʌʦʨʤʫʚʘʥʥʷ ʛʨʫʧʦʚʦʾ ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʧʦ ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʥʝ-
ʯʽʪʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝʚʘʛʠ N, ʟʘʜʘʥʦʛʦ ʥʘ ʤʥʦʞʠʥʽ ɽ, ʽ ʧʦʙʫʜʦ-

ʚʦʶ ʤʘʪʨʠʮʽ ),( jiNN eeM m= . ɼʘʥʘ ʤʘʪʨʠʮʷ ʦʪʨʠʤʘʥʘ ʚ ʭʦʜʽ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʫʩʫʚʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ: 
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öö
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õ
ææ
ç

å
=

02,0

10
NM .   (14) 

 
ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʯʽʪʢʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʌ ʤʽʞ ʤʥʦʞʠʥʘʤʠ ɽ ʽ 

ʂ ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʨʠʮʶ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʠʭ ʧʽʜʤʥʦʞʠʥ ʥʝʜʦʤʽʥʫ-
ʶʯʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨʪʫ (ʧʝʨʰʠʤ ʨʷʜʢʦʤ ʤʘʪʨʠʮʽ 
ʙʫʜʝ ʧʽʜʤʥʦʞʠʥʘ (12), ʜʨʫʛʠʤ ð (13)). ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ:  

 

öö
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õ
ææ
ç

å
=

15,06,05,08,06,03,08,0

8,09,09,04,017,08,05,0
ʌ .  (15)  

 
ʇʦʙʫʜʦʚʫ ʟʛʦʨʪʢʠ ɻ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ (14) ʪʘ (15):  
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÷
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15,06,05,08,06,03,08,0

8,09,09,04,017,08,05,0

02,0

10

18,0

5,09,0

6,09,0

5,04,0

8,01

6,07,0

3,08,0

8,05,0

AAɻ   (16) 

 
ɿ (16) ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣʠ (3) ʦʪʨʠʤʘʻʤʦ ʥʘ-

ʩʪʫʧʥʫ ʤʘʪʨʠʮʶ: 
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8,05,06,05,08,06,03.08,0

9,05,06,05,08,06,03,08,0

9,05,06,05,08,06,03,08,0

4,04,04,04,04,04,03,04,0

15,06,05,08,06,03,08,0

7,05,06,05,07,06,03,07,0

8,05,06,05,08,06,03,08,0

5,05,05,05,05,05,03,05,0

ɻ  (17) 
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ɺʽʜʥʦʰʝʥʥʷ ɻS ʟʥʘʭʦʜʠʤʦ ʽʟ (17), ʟʘʩʪʦʩʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (2). 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʤʘʪʨʠʮʶ:  

 

ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ

ç

å

=

0001,00003,0

4,001,01,03,01,003,0

3,0001,02,0003,0

00000000

2,0001,00003,0

01,0001,0002,0

5,02,03,02,05,0005,0

0001,00000

Sɻ   (18)  

 
ɼʘʣʽ, ʟʘ ʬʦʨʤʫʣʦʶ (3) ʥʘ ʦʩʥʦʚʽ (18) ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ 

)( i
nd
ɻ km : 

 

)( 1knd
ɻm  = 0,5; )( 5knd

ɻm  = 0,8; 

(19) 
)( 2knd

ɻm  = 1; )( 6knd
ɻm  = 0,7; 

)( 3knd
ɻm  = 0,9; )( 7knd

ɻm  = 0,8; 

)( 4knd
ɻm  = 0,5; )( 8knd

ɻm  = 0,5. 

 
ʎʽ ʟʥʘʯʝʥʥʷ ʻ ʦʮʽʥʢʘʤʠ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʦʙʯʠʩʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ, ʽ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʘʛʦ-
ʚʠʤʠ ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ ʻ ʢʨʠʪʝʨʽʾ k2, k3, k5, k6, k7 ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 
ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ, ʘ ʢʨʠʪʝʨʽʾ k1, k4, k8 ʪʘʢʦʞ 
ʤʘʶʪʴ ʚʧʣʠʚ (ʟʘʥʘʯʝʥʥʷ ʾʭ ʜʦʨʽʚʥʶʻ 0,5), ʘʣʝ ʥʝ ʥʘ ʩʪʽʣʴʢʠ ʚʘʛʦ-
ʤʠʡ. 
ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʜʽʚ 

ʨʦʙʽʪ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ, ʷʢʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʝʪʦʜʽ ʧʘʨʥʠʭ ʧʦʨʽʚ-
ʥʷʥʴ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ 
ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʥʘ ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ (ʜʠʚ. ʨʠʩ. 1). ʏʝʨʝʟ ʛʨʦʤʽʟʜʢʽ 
ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʞʝʤʦ ʣʠʰʝ ʷʢ ʦʙʨʘʭʦʚʘʥʦ ʦʮʽʥʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ 
ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʜʣʷ ʧʝʨʰʦʛʦ ʢʨʠʪʝʨʽʶ k1 ʧʦ ʧʝʨʰʦʤʫ ʝʢʩʧʝʨʪʫ. ɿʘ-
ʜʘʤʦ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ R1 ʽ ʩʬʦʨʤʫʻʤʦ ʤʘʪ-
ʨʠʮʶ 

1RM  ʟʘ ʬʦʨʤʫʣʦʶ (1): 
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÷
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ç

å

=

05,03,07,05,05,06,03,04,01,05,05,03,07,03,0

4,005,05,04,04,06,05,05,01,04,07,04,05,05,0

5,09,003,07,09,03,07,03,03,08,04,02,03,04,0

5,04,03,005,05,016,05,01,05,05,01,011,0

4,03,02,03,006,03,095,05,03,06,06,04,05,02,0

2,04,01,02,02,004,03,06,03,04,06,03,07,03,0

5,06,05,01,03,04,005,05,03,05,03,04,06,04,0

2,03,04,03,01,02,03,001,03,02,06,02,01,02,0

3,04,03,02,02,03,01,02,002,03,03,02,05,01,0

4,09,06,07,07,04,05,03,04,008,04,075,06,06,0

5,06,05,04,03,04,03,02,03,01,0013,02,02,0

5,04,03,02,04,03,02,06,04,02,01,004,05,02,0

6,05,095,08,05,08,05,03,04,07,06,05,007,085,0

3,04,03,01,02,03,04,04,05,02,03,03,04,002,0

5,06,08,07,07,06,06,06,08,05,06,05,07,07,00

1
RM

(20) 

 
ʊʘʢʠʤ ʩʘʤʠʤ ʯʠʥʦʤ ʬʦʨʤʫʶʪʴʩʷ ʱʝ ʩʽʤ ʤʘʪʨʠʮʴ ʧʦ ʽʥʰʠʭ ʢʨʠʪʝ- 

ʨʽʷʭ ʚʽʜʙʦʨʫ ʽ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʨʠʮʽ ʜʣʷ ʜʨʫʛʦʛʦ ʝʢʩʧʝʨʪʘ. ɼʘʣʽ ʟʘ ʬʦʨ-

ʤʫʣʦʶ (2) ʟʥʘʭʦʜʠʤʦ ʥʝʯʽʪʢʝ ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʦʛʦʾ ʧʝʨʝʚʘʛʠ 2,1, =lRS
l , 

ʧʦ ʚʩʽʭ ʤʘʪʨʠʮʷʭ. ɼʣʷ ʤʘʪʨʠʮʽ (20) ʜʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʝ: 
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÷
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æ
æ
æ
æ
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ç

å

=

01,002,01,03,01,01,01,000004,00

0000101002,01,0003,001,00

2,04,0005,08,003,0003,01,0000

00002,03,09,03,03,001,03,009,00

000004,0085,03,003,02,003,00

00000001,03,0003,004,00

1,002,000002,04,002,01,002,00

000000000000000

0000001,01,00000000

3,08,03,058,045,01,025,002,007,025,005,045,01,0

02,00000000009,0000

000000001,000002,00

7,01,075,07,01,05,01,01,02,003,01,003,015,0

00000003,0001,00000

2,01,04,06,05,03,02,04,07,004,03,005,00

1

S
RM (21) 

 
ʇʦʙʫʜʦʚʘ ʤʥʦʞʠʥ ʚʠʜʽʚ ʨʦʙʽʪ, ʷʢʽ ʥʝ ʜʦʤʽʥʫʶʪʴʩʷ ʽʥʰʠʤʠ, ʧʦ 

ʢʦʞʥʦʤʫ ʽʟ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʝʢʩʧʝʨʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʬʦʨʤʫʣʦʶ (3) (ʫ ʬʦʨʤʫʣʽ (3) ʚʽʜʙʫʣʘʩʴ ʟʘʤʽʥʘ ʟʤʽʥʥʦʾ k ʥʘ d) ʽ 

ʩʢʣʘʜʝ ʜʣʷ ʤʘʪʨʠʮʽ (21): )( 1
1

1
dknd

Rm  = 0,85; )( 2
1

1
dknd

Rm  = 0,1; )( 3
1

1
dknd

Rm  =  

= 0,95; )( 4
1

1
dknd

Rm  = 0,1; )( 5
1

1
dknd

Rm  = 0,3; )( 6
1

1
dknd

Rm  = 1; )( 7
1

1
dknd

Rm  = 0,3; 
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)( 8
1

1
dknd

Rm  = 0,15; )( 9
1

1
dknd

Rm  = 0,1; )( 10
1

1
dknd

Rm  = 0,2; )( 11
1

1
dknd

Rm  = 0,5; 

)( 12
1

1
dknd

Rm  = 0,3; )( 13
1

1
dknd

Rm  = 0,25; )( 14
1

1
dknd

Rm  = 0,2; )( 15
1

1
dknd

Rm  = 0,7. 

ɸʥʘʣʦʛʽʯʥʦ ʨʦʟʨʘʭʦʚʘʥʦ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʧʦ ʧʝʨʰʦʤʫ ʢʨʠʪʝ-
ʨʽʶ (ʚʘʞʣʠʚʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ ʟʥʽʤʘʶʪʴʩʷ ʧʨʠ ʨʝʤʦʥʪʽ) 
ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʚʠʜʽʚ ʨʦʙʽʪ ʽ ʜʣʷ ʜʨʫʛʦʛʦ ʝʢʩʧʝʨʪʘ ʩʢʣʘʜʘʪʠʤʫʪʴ: 

)( 1
1

2
dknd

Rm  = 0,97; )( 2
1

2
dknd

Rm  = 0,21; )( 3
1

2
dknd

Rm  = 0,99; )( 4
1

2
dknd

Rm  = 0,1; 

)( 5
1

2
dknd

Rm  = 0,4; )( 6
1

2
dknd

Rm  = 0,99; )( 7
1

2
dknd

Rm  = 0,32; )( 8
1

2
dknd

Rm  = 0,13; 

)( 9
1

2
dknd

Rm  = 0,1; )( 10
1

2
dknd

Rm  = 0,2; )( 11
1

2
dknd

Rm  = 0,54; )( 12
1

2
dknd

Rm  = 0,25; 

)( 13
1

2
dknd

Rm  = 0,3; )( 14
1

2
dknd

Rm  = 0,22; )( 15
1

2
dknd

Rm  = 0,75. 

ʉʬʦʨʤʫʻʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʤʥʦʞʠʥʫ iknd
D , i = 1, é, n, ʟʘ ʬʦʨ-

ʤʫʣʦʶ (6) ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʢʨʠʪʝʨʽʾʚ ki, ʬʫʥʢʮʽʾ 
ʥʘʣʝʞʥʦʩʪʽ ʷʢʦʾ ʧʦʜʘʤʦ ʫ ʪʘʙʣ. 2.  

ʊʘʙʣʠʮʷ 2 

ɽʃɽʄɽʅʊʀ ʄʅʆɾʀʅʀ iknd
D  

ɿɸ ɺʀɼɸʄʀ ʈʆɹɯʊ ɼʃʗ ʂʆɾʅʆɻʆ ɯɿ ʂʈʀʊɽʈɯɰɺ ɺɯɼɹʆʈʋ 

ʌʫʥʢʮʽʾ  
ʥʘʣʝʞʥʦʩʪʽ  
ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

k1 k2 k3 k4 k5 k6 k7 k8 

)( 1diknd
m  0,85 0,88 0,98 0,94 0,24 0,66 0,62 0,31 

)( 2diknd
m  0,10 0,07 0,10 0,06 0,06 0,06 0,06 0,04 

)( 3diknd
m  0,95 0,82 0,28 0,32 0,42 1,00 0,86 0,49 

)( 4diknd
m  0,10 0,06 0,08 0,06 0,06 0,06 0,05 0,04 

)( 5diknd
m  0,30 0,30 0,77 0,25 0,18 0,29 0,51 0,16 

)( 6diknd
m  0,99 0,99 0,20 0,30 0,23 0,99 0,99 0,25 

)( 7diknd
m  0,30 0,18 0,24 0,16 0,66 0,16 0,12 0,10 

)( 8diknd
m  0,13 0,08 0,11 0,08 0,08 0,08 0,06 0,06 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2 

ʌʫʥʢʮʽʾ  
ʥʘʣʝʞʥʦʩʪʽ  
ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

k1 k2 k3 k4 k5 k6 k7 k8 

)( 9diknd
m  0,10 0,09 0,24 0,09 0,08 0,09 0,08 0,99 

)( 10diknd
m  0,20 0,13 0,19 0,45 0,13 0,13 0,23 0,08 

)( 11diknd
m  0,50 0,56 0,29 0,54 0,20 0,38 0,51 0,17 

)( 12diknd
m  0,25 0,24 0,35 0,21 0,17 0,24 0,14 0,14 

)( 13diknd
m  0,25 0,19 0,16 0,16 0,65 0,19 0,11 0,10 

)( 14diknd
m  0,20 0,19 0,29 0,18 0,17 0,20 0,15 0,11 

)( 15diknd
m  0,70 0,53 0,81 0,18 0,97 0,38 0,50 0,11 

 

ʉʬʦʨʤʫʻʤʦ ʚʝʢʪʦʨʠ S̔ ʽʟ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ iknd
D . ʋʟʘʛʘʣʴ-

ʥʝʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 
iSm ( jd ) ʟʥʘʭʦʜʠʤʦ ʷʢ ʥʦʨʤʦ-

ʚʘʥʽ ʩʫʤʠ ʨʷʜʢʽʚ ʚʝʢʪʦʨʽʚ S̔ ʧʦ ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʟʘ ʢʦʞʥʠʤ ʚʠ-
ʜʦʤ ʨʦʙʽʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʤʘʪʨʠʮʶ V, ʱʦ ʧʦʜʘʥʘ ʫ 
ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 
ɽʃɽʄɽʅʊʀ ʄɸʊʈʀʎɯ V 

ɺʠʜʠ ʨʦʙʽʪ  
ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

k1 k2 k3 k4 k5 k6 k7 k8 

1. ʈʦʟôʻʜʥʘʥʥʷ 
ʟôʻʜʥʘʥʴ 

0,144 0,166 0,192 0,235 0,055 0,135 0,124 0,097 

2. ʆʯʠʩʪʢʘ ʫʩʪʘ-
ʪʢʫʚʘʥʥʷ ʚiʜ ʪʝʭ- 
ʥʦʣʦʛiʯʥʠʭ ʚiʜ- 
ʭʦʜiʚ 

0,017 0,013 0,020 0,016 0,015 0,013 0,012 0,013 

3. ʇʦʚʥʝ ʨʦʟʙʠ-
ʨʘʥʥʷ 

0,16 0,154 0,055 0,079 0,098 0,204 0,173 0,157 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 3 

ɺʠʜʠ ʨʦʙʽʪ  
ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

k1 k2 k3 k4 k5 k6 k7 k8 

4. ʇʨʦʤʠʚʘʥʥʷ 0,017 0,011 0,016 0,015 0,014 0,011 0,010 0,012 

5. ɿʘʤiʥʘ (ʚiʜʥʦʚ- 
ʣʝʥʥʷ) ʩʧʨʘʮʴʦʚʘ- 
ʥʠʭ ʝʣʝʤʝʥʪiʚ, ʜʝ- 
ʪʘʣʝʡ ʪʘ ʢʦʤʧʣʝʢ- 
ʪʫʶʯʠʭ ʚʠʨʦʙiʚ, 
ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚi 

0,051 0,056 0,149 0,063 0,043 0,060 0,102 0,050 

6. ɿʙʠʨʘʥʥʷ 0,167 0,186 0,038 0,074 0,054 0,203 0,199 0,080 

7. ʈʝʛʫʣʶʚʘʥʥʷ 
ʚʫʟʣiʚ 

0,051 0,033 0,047 0,039 0,154 0,033 0,024 0,032 

8. ɿʘʣʠʚ ʤʘʩʪʠʣʘ 0,022 0,015 0,022 0,021 0,018 0,016 0,013 0,018 

9. ʅʘʥʝʩʝʥʥʷ ʟʘ-
ʭʠʩʥʦʛʦ ʧʦʢʨʠʪ-
ʪʷ ʥʘ ʟʦʚʥʽʰʥʽ 
ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ 

0,017 0,017 0,047 0,022 0,020 0,017 0,016 0,314 

10. ɺʠʚiʨʷʥʥʷ ʪʘ 
ʟʘʢʨiʧʣʝʥʥʷ ʦʧʦʨ- 
ʥʦʾ ʧʣʠʪʠ, ʫʩʪʘ-
ʥʦʚʣʝʥʥʷ ʢʦʣʦʥʠ 
ʧʦʚʦʨʦʪʫ, ʧʦʚʦ-
ʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

0,033 0,025 0,037 0,114 0,030 0,026 0,046 0,026 

11. ɿôʻʜʥʘʥʥʷ 
ʧʫʰʢʠ ʟ ʧʨʠʪʠʩʢ- 
ʥʠʤ ʧʨʠʩʪʨʦʻʤ 

0,084 0,105 0,056 0,136 0,046 0,078 0,101 0,053 

12. ʆʙʠʨʘʥʥʷ ʢʨʽ- 
ʧʠʣʴʥʠʭ ʟôʻʜʥʘʥʴ 

0,042 0,046 0,068 0,053 0,038 0,048 0,028 0,045 

13. ʈʝʛʫʣʶʚʘʥʥʷ 0,042 0,036 0,031 0,041 0,151 0,039 0,022 0,032 

14. ʇʽʜʛʦʪʦʚʢʘ ʪʘ 
ʚʠʧʨʦʙʫʚʘʥʥʷ 
ʫʩʪʘʪʢʫʚʘʥʥʷ 

0,034 0,036 0,057 0,046 0,040 0,041 0,030 0,036 

15. ʈʝʛʫʣʶʚʘʥʥʷ 
ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭ- 
ʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘ- 
ʮiʡ, ʱʦ ʚʠʢʦʥʫ-
ʶʪʴʩʷ ʦʢʨʝʤʠʤʠ 
ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫ-
ʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ 
ʨʦʟʙʠʨʘʥʥʷʤ ʚʫʟ-
ʣʽʚ 

0,118 0,101 0,158 0,046 0,226 0,077 0,100 0,035 
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ʅʘ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʚʢʘʟʫʶʪʴ 
ʟʥʘʯʝʥʥʷ ʫ ʢʦʞʥʦʤʫ ʽʟ ʩʪʦʚʧʮʽʚ ð ʯʠʤ ʚʦʥʠ ʙʽʣʴʰʽ, ʪʠʤ ʜʦʮʽʣʴ-
ʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʱʘ. ɿ ʪʘʙʣ. 3 ʙʘʯʠʤʦ, ʱʦ ʢʦʨʠʛʫ-
ʚʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ k1 (ʚʠʜʽʣʝʥʦ ʞʠʨʥʠʤ ʥʘʯʝʨʪʘʥʥʷʤ) ʧʦʪʨʽʙʥʦ 
ʜʣʷ ʨʦʙʽʪ: ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ, ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ, ʟʙʠʨʘʥʥʷ ʪʘ 
ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡ, ʱʦ ʚʠʢʦʥʫ-
ʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ ʨʦʟʙʠʨʘʥʥʷʤ 
ʚʫʟʣʽʚ. ɿʘ ʢʨʠʪʝʨʽʻʤ k2: ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ, ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ, 
ʟʙʠʨʘʥʥʷ, ʟôʻʜʥʘʥʥʷ ʧʫʰʢʠ ʟ ʧʨʠʪʠʩʢʥʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʨʝʛʫʣʶ-
ʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 
ʦʢʨʝʤʠʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ ʨʦʟʙʠʨʘʥʥʷʤ ʚʫʟʣʽʚ. 
ɿʘ ʢʨʠʪʝʨʽʻʤ k3: ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ ʪʘ ʟʘʤiʥʘ (ʚiʜʥʦʚʣʝʥʥʷ) 
ʩʧʨʘʮʴʦʚʘʥʠʭ ʝʣʝʤʝʥʪiʚ, ʜʝʪʘʣʝʡ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙiʚ, 
ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚi. ɿʘ ʢʨʠʪʝʨʽʻʤ k4: ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ, ʚʠʚi- 
ʨʷʥʥʷ ʪʘ ʟʘʢʨiʧʣʝʥʥʷ ʦʧʦʨʥʦʾ ʧʣʠʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʦʥʠ ʧʦʚʦ-
ʨʦʪʫ, ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʟôʻʜʥʘʥʥʷ ʧʫʰʢʠ ʟ ʧʨʠʪʠʩʢʥʠʤ 
ʧʨʠʩʪʨʦʻʤ. ɿʘ ʢʨʠʪʝʨʽʻʤ k5: ʨʝʛʫʣʶʚʘʥʥʷ ʚʫʟʣiʚ, ʨʝʛʫʣʶʚʘʥʥʷ 
ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝ-
ʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪ-
ʢʫʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ ʨʦʟʙʠʨʘʥʥʷʤ ʚʫʟʣʽʚ. ɿʘ ʢʨʠʪʝʨʽʻʤ k6: 
ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ, ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ, ʟʙʠʨʘʥʥʷ. ɿʘ ʢʨʠʪʝʨʽʻʤ 
k7: ʨʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ, ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ, ʟʘʤiʥʘ (ʚiʜʥʦʚʣʝʥʥʷ) 
ʩʧʨʘʮʴʦʚʘʥʠʭ ʝʣʝʤʝʥʪiʚ, ʜʝʪʘʣʝʡ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙiʚ, 
ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚi, ʟʙʠʨʘʥʥʷ, ʟôʻʜʥʘʥʥʷ ʧʫʰʢʠ ʟ ʧʨʠʪʠʩʢʥʠʤ 
ʧʨʠʩʪʨʦʻʤ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡ, 
ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ ʨʦ-
ʟʙʠʨʘʥʥʷʤ ʚʫʟʣʽʚ. ɿʘ ʢʨʠʪʝʨʽʻʤ k8: ʧʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ ʪʘ ʥʘʥʝʩʝʥ-
ʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʦʚʥʽʰʥʽ ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ. 
ɼʘʣʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ (7), ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢʦʾ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʫ ʤʥʦʞʠʥʫ VKM *  ʽʟ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ 

VK*m ( )jd : VKM *  = {0,1731/d1; 0,0179/d2; 0,1541/d3; 0,0144/d4; 

0,1355/d5; 0,1862/d6; 0,1228/d7; 0,0203/d8; 0,1568/d9; 0,0568/d10; 
0,1050/d11; 0,0615/d12; 0,1206/d13; 0,0514/d14; 0,1804/d15}.  

ʇʨʦʚʽʚʰʠ ʥʦʨʤʘʣʽʟʘʮʽʶ VKM *  ʦʪʨʠʤʘʻʤʦ ʚʝʢʪʦʨ ʊ ʫʟʘʛʘʣʴ-
ʥʝʥʥʠʭ ʟʥʘʯʝʥʴ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʜʽʚ ʨʦʙʽʪ ʢʨʠʪʝʨʽʷʤ ʚʽʜ-
ʙʦʨʫ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʢʦʨʠʛʫʚʘʥʥʷ ʽʟ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ 
( )ji dm . ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʟʚʝʜʝʥʦ ʜʦ ʪʘʙʣ. 4. 



˛̨̗̟̠̎̃́̎̎ ̨̍̏̇̌̉̃̏̒̓ ̠̋̏̑̉̄̔̃́̎̎ ̨̃̉̅̃ȣ  ˟Ȣ ˜Ȣ ˔̠́̃̄̏̑̏̅̎ȟ ːȢ ˏȢ ː̟́̃̑̉̌̋  

 

 39 

ʊʘʙʣʠʮʷ 4 
ʋɿɸɻɸʃʔʅɽʅʅɯ ɿʅɸʏɽʅʅʗ ɺɸɻ  

ʉʊʋʇɽʅʗ ɺɯɼʇʆɺɯɼʅʆʉʊɯ ɺʀɼɯɺ ʈʆɹɯʊ ʂʈʀʊɽʈɯʗʄ ɺɯɼɹʆʈʋ 

ʅʦʤʝʨ 
ʚʠʜʫ  
ʨʦʙʽʪ, j 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʠʜʫ ʨʦʙʽʪ, dj 

ʋʟʘʛʘʣʴʥʝʥʥʽ ʟʥʘʯʝʥʥʷ ʚʘʛ 

ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ  

ʚʠʜʽʚ ʨʦʙʽʪ ʢʨʠʪʝʨʽʷʤ  

ʚʽʜʙʦʨʫ, ( )ji dm  

1 2 3 

1 
ʈʦʟôʻʜʥʘʥʥʷ ʟôʻʜʥʘʥʴ (ʢʨʽʧʣʝʥʴ) (ʜʝʤʦʥ-
ʪʘʞʥʽ ʨʦʙʦʪʠ) 

0,111 

2 
ʆʯʠʩʪʢʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚiʜ ʪʝʭʥʦʣʦʛiʯʥʠʭ 
ʚiʜʭʦʜiʚ 

0,012 

3 ʇʦʚʥʝ ʨʦʟʙʠʨʘʥʥʷ 0,099 

4 ʇʨʦʤʠʚʘʥʥʷ 0,009 

5 
ɿʘʤiʥʘ (ʚiʜʥʦʚʣʝʥʥʷ) ʩʧʨʘʮʴʦʚʘʥʠʭ ʝʣʝ-
ʤʝʥʪiʚ, ʜʝʪʘʣʝʡ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠ-
ʨʦʙiʚ, ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚi 

0,087 

6 ɿʙʠʨʘʥʥʷ 0,120 

7 ʈʝʛʫʣʶʚʘʥʥʷ ʚʫʟʣiʚ 0,079 

8 ɿʘʣʠʚ ʤʘʩʪʠʣʘ 0,013 

9 
ʅʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʦʚ-
ʥʽʰʥʽ ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ 

0,101 

10 
ɺʠʚiʨʷʥʥʷ ʪʘ ʟʘʢʨiʧʣʝʥʥʷ ʦʧʦʨʥʦʾ ʧʣʠ-
ʪʠ, ʋʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʦʥʠ ʧʦʚʦʨʦʪʫ, ʧʦ-
ʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

0,036 

11 
ɿôʻʜʥʘʥʥʷ ʧʫʰʢʠ ʟ ʧʨʠʪʠʩʢʥʠʤ ʧʨʠ-
ʩʪʨʦʻʤ 

0,067 

12 ʇʨʠʙʠʨʘʥʥʷ ʢʨiʧʠʣʴʥʠʭ ʟôʻʜʥʘʥʴ;  0,039 

13 ʈʝʛʫʣʶʚʘʥʥʷ 0,077 

14 
ʇiʜʛʦʪʦʚʢʘ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫʩʪʘʪʢʫ-
ʚʘʥʥʷ 

0,033 

15 

ʈʝʛʫʣʶʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪi ʪʝʭʥʦʣʦʛiʯ- 
ʥʠʭ ʦʧʝʨʘʮiʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʢʨʝʤʠ-
ʤʠ ʚʫʟʣʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ 
ʨʦʟʙʠʨʘʥʥʷʤ ʚʫʟʣʽʚ  

0,116 
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ʈʦʙʦʪʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ ʨʝʡʪʠʥʛ, ʟʦʢʨʝʤʘ çʈʦʟôʻʜʥʘʥʥʷ 
ʟôʻʜʥʘʥʴ (ʢʨʽʧʣʝʥʴ) (ʜʝʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ)è, çɿʙʠʨʘʥʥʷè, çʈʝʛʫʣʶ-
ʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʩʪʽ ʪʝʭʥʦʣʦʛiʯʥʠʭ ʦʧʝʨʘʮiʡè ʪʘ çʅʘʥʝʩʝʥʥʷ ʟʘ-
ʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷè ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʛʣʷʥʫʪʽ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʽ. 
ʊʦʙʪʦ, ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘ ʊ ʽ ʚʠʟʥʘ-
ʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʧʨʠ ʫʩʫʥʝʥʥʽ ʥʝ-
ʩʧʨʘʚʥʦʩʪʝʡ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʨʦʙʫ. 
ɼʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʽʜʙʦʨʫ ʚʠʜʽʚ ʨʦʙʽʪ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʪʨʽʙ-

ʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ. ɿʛʽʜʥʦ ʽʟ ʘʣʛʦʨʠʪʤʦʤ (ʜʠʚ. 
ʨʠʩ. 2) ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ 0,067 
(1/15 = 0,067). ʅʘʦʯʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ (ʜʠʚ. 
ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ɺʠʜʽʣʝʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʢʦʨʠʛʫʚʘʥʥʶ 

ɿ ʜʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʨʦʙʽʪ ʫʩʫʥʫʪʦ çʅʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢ-
ʨʠʪʪʷè (ʦʮʽʥʢʘ 0,101) ð ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʫ ʥʝ ʚʽʜ-
ʙʫʚʘʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʨʦʙʫ, ʪʦ ʥʘ ʦʩʥʦʚʽ 
ʜʦʩʚʽʜʫ ʝʢʩʧʝʨʪʽʚ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʣʶʯʠʪʠ ʜʘʥʠʡ ʚʠʜ ʨʦʙʽʪ 
ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʧʝʨʝʣʽʢʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 
ʨʦʙʽʪ ʥʘ 24 ʣʶʜ-ʛʦʜ. ɿʘʟʥʘʣʠ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʠ ʨʦʙʽʪ çʈʦʟʙʠʨʘʥ-
ʥʷè ʪʘ çʉʢʣʘʜʘʥʥʷè ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʦʜʥʽʻʾ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠ- 
ʥʠʮʽ. ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 52 ʣʶʜ-ʛʦʜ. 
ɿʘʛʘʣʴʥʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʤʝʥʰʠʪʴʩʷ ʥʘ 5,92 % 
(ʘʙʦ ʥʘ 76 ʣʶʜ-ʛʦʜ). 
ʆʪʞʝ, ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʚʠʜʽʚ ʨʦʙʽʪ, ʷʢʽ ʧʽʜʣʷʛʘ-

ʶʪʴ ʢʦʨʠʛʫʚʘʥʥʶ ʘʙʦ ʚʠʢʣʶʯʝʥʥʶ ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ, ʥʝ-
ʦʙʭʽʜʥʠʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠ- 
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ʚʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʚʠʜʽʣʝʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʫ ʩʪʨʫʢ- 
ʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʦʮʝʩʫ ʧʨʘʮʽ. 

 
ˏ̉̒̎̏̃̏̋ 
 
ʆʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ 

ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʻ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʚʨʘʭʫʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʩʫʜʞʝʥʥʷʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʥʘʷʚʥʽʩʪʶ 
ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽ ʩʣʘʙʦʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʘʜʽʾ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶ-
ʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʫʥʠʢʥʫʪʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʷʢʘ ʧʨʠʩʫʪʥʷ ʫ 
ʩʫʜʞʝʥʥʷʭ ʝʢʩʧʝʨʪʽʚ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ 
ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝ-

ʢʦʤʧʦʟʠʮʽʶ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʦʮʽʥʶ-
ʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʥʘʜ ʚʠʨʦʙʦʤ, ʱʦ ʜʦʟ- 
ʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʽ ʚʠʜʠ ʨʦʙʽʪ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʢʦʨʠʛʫʚʘʥʥʶ ʘʙʦ 
ʚʠʢʣʶʯʝʥʥʶ ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʽʚ ʧʨʘʮʽ. ʆʩʢʽʣʴʢʠ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞ- 
ʣʠʚʦʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ ʻ ʜʦʚʦʣʽ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ, ʪʦ ʚ 
ʨʦʟʨʦʙʣʝʥʦʤʫ ʘʣʛʦʨʠʪʤʽ ʟʘʩʪʦʩʦʚʘʥʦ ʜʝʢʦʤʧʦʟʠʮʽʡʥʽ ʧʨʦʮʝʜʫʨʠ, 
ʜʝ ʥʘ ʥʘʡʥʠʞʯʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʜʠ ʨʦʙʽʪ ʥʘʜ ʚʠ-
ʨʦʙʦʤ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʫ ʩʧʨʷ- 
ʤʦʚʘʥʦʩʪʽ ʪʘ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʚʠʜʽʚ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʢʨʠʪʝ-
ʨʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʪʨʘʪ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝ-
ʩʽʚ ʧʨʘʮʽ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʦʣʦʚʥʦʾ ʮʽʣʽ ð ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ 
ʧʨʘʮʽ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟ- 
ʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʦʜʥʦʯʘʩʥʦ ʟʥʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʩʝʨʚʽʩʥʦʾ, ʨʝʤʦʥʪʥʦʾ ʩʣʫʞʙ ʪʘ ʢʦʥʩ-
ʪʨʫʢʪʦʨʩʴʢʦʛʦ ʙʶʨʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʝ ʥʘ ʧʝʨʝʜʚʠʨʦʙʥʠʯʠʭ ʩʪʘ- 
ʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ 
ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʶʜʞʝʪʽʚ 
ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʨʫʜʦʚʠʭ ʟʘʪʨʘʪ 
ʧʦ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ. 
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The article is devoted to the improvement of insurance expertise at 
insurance of accidents in manufacturing using a mathematical 
modeling and information technologies in order to optimize the size 
of insurance rates, forecasting of number of victims of accidents and 
usage of preventive measures. There are developed the set of 
models, which are the basis for the insurance expertise and 
forecasting of number of accidents in manufacturing. The proposed 
set of models of insurance expertise allowed to make more accurate 
and informed decisions of insurance expert concerning accidents in 
manufacturing . 

 
Keywords.  Accident, fuzzy logic, agent-based simulation model, 
system-dynamic simulation model, decision making, insurance expertise, 
insurance rates, preventive policy. 

 

 

˜̏̒̓́̎̏̃̋́ ̐̑̏̂̌̆̍̉ 

 

ʏʝʨʝʟ ʛʦʥʠʪʚʫ ʟʘ ʥʘʜʧʨʠʙʫʪʢʘʤʠ, ʽʛʥʦʨʫʚʘʥʥʷ ʚʠʤʦʛ ʟ ʦʭʦʨʦʥʠ 
ʧʨʘʮʽ, ʛʨʫʙʦʛʦ ʾʭ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʚʤ, ʢʘʣʽʮʪʚ 
ʪʘ ʩʤʝʨʪʝʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʥʘ 
ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʱʝ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ. ʍʦ-
ʯʘ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ 2007 ʪʘ 2012 ʨʦʢʠ, ʪʦ ʤʘʻʤʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 
ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ (ʨʠʩ.1), 
ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʽʜʦʚʥʫ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʫ ʨʦʙʦʪʫ ʟ ʙʦʢʫ ʜʝʨ-
ʞʘʚʠ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ.  
ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ɼʦ-

ʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʄʘʡʞʝ ʢʦ-
ʞʝʥ ʪʨʝʪʽʡ ʪʨʘʚʤʦʚʘʥʠʡ ʚ ʋʢʨʘʾʥʽ ð ʤʝʰʢʘʥʝʮʴ ɼʦʥʝʯʯʠ- 
ʥʠ, ʢʦʞʝʥ ʩʴʦʤʠʡ ʧʦʪʝʨʧʽʣʠʡ ʧʨʦʞʠʚʘʻ ʥʘ ʃʫʛʘʥʱʠʥʽ, ʢʦʞʝʥ 
11-ʡ ð ʤʝʰʢʘʥʝʮʴ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ. ʊʦʤʫ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠ- 
ʥʘ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʩʪʨʘʭʦʚʠʭ ʚʠʧʣʘʪ ʧʦ ʋʢʨʘʾʥʽ ʧʨʠʧʘʜʘʻ ʥʘ ʮʽ 
ʨʝʛ̔ʦʥʠ [1].  
ʉʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʚ ʋʢʨʘʾʥʽ ʚ ʽʥ- 

ʜʠʚʽʜʫʘʣʴʥʽʡ ʪʘ ʢʦʣʝʢʪʠʚʥʽʡ ʬʦʨʤʘʭ, ʱʦ ʥʘʢʣʘʜʘʻ ʜʦʜʘʪʢʦʚʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙ-
ʥʠʮʪʚʽ.  
ɼʠʥʘʤʽʢʘ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʝʟʫʤʦʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʮʴʦʛʦ 
ʚʠʜʫ ʩʪʨʘʭʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʊʘʢ, ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʚʽʜʰʢʦʜʫʚʘʥʴ ʫ 
2012 ʨʦʮʽ ʩʪʘʥʦʚʠʪʴ 3411 ʤʣʥ. ʛʨʥ., ʧʨʠ ʮʴʦʤʫ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ 
ʋʢʨʘʾʥʠ ʚʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʪʨʘʚʤʫʻʪʴʩʷ 200 ʧʨʘ-
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ʮʽʚʥʠʢʽʚ ʥʘ ʜʝʥʴ [1]. ɸʜʞʝ ʩʪʨʘʭʦʚʘ ʝʢʩʧʝʨʪʠʟʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 
ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʚʠʧʘʜʢʫ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ 
ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʋʢʨʘʾʥʠ  
ʟʘ 2007ð2012 ʨʨ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʪʨʘʭʦʚʠʡ ʝʢʩʧʝʨʪ ʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʫ 
ʽʥʬʦʨʤʘʮʽʶ, ʩʧʠʨʘʶʯʠʩʴ ʪʽʣʴʢʠ ʥʘ ʩʚʽʡ ʜʦʩʚʽʜ ʪʘ ʽʩʥʫʶʯʽ ʤʝʪʦ-
ʜʠʢʠ, ʙʝʟ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ. ɺʽʜ-
ʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʚ ʧʦʜʘʣʴʰʦʤʫ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʡʥʷʪʪʷ ʥʝʚʠʚʘʞʝʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʧʨʝʚʝʥʪʠʚ-
ʥʦʾ ʪʘ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʩʪʨʘʭʦʚʠʢʘ. 
ʎʝ ʩʧʦʥʫʢʘʻ ʜʦ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʝʢʦ-

ʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʪʘ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭ-
ʥʦʣʦʛʽʷʭ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 
ʧʨʦʚʝʜʝʥʥʷ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠ-
ʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ 
ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʠʭ ʚʠʧʘʜʢʽʚ. ɺʩʝ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʪʠʤʝ ʧʽ-
ʜʚʠʱʝʥʥʶ ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʬʽ-
ʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ.  
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ˍ̨̎́̌̈ ̨̖̏̒̓́̎̎ ̨̝̅̏̒̌̅̇̆̎  
̓́ ̟̠̏̑̍̔̌̃́̎̎̕ ̍̆̓̉ ̨̅̏̒̌̅ ̠̇̆̎̎ 
 
ʇʨʦʙʣʝʤʘʤ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʧʨʠʩʚʷʯʝʥʽ 

ʨʦʙʦʪʠ ʪʘʢʠʭ ʚʯʝʥʠʭ: ʆ. ɺ. ɹʦʥʜʘʨʘ [2], ʅ. ʄ. ɺʥʫʢʦʚʦʾ [3], 
ʆ. ʄ. ɿʘʣʻʪʦʚʘ [4], ɺ. ʅ. ɹʫʨʢʦʚʘ [4], ɸ. ʖ. ɿʘʣʦʞʥʻʚʘ [4], 
ɸ. ʉ. ʄʽʣʣʝʨʤʘʥʘ [5] ʪʘ ʽʥ. ʈʦʟʚʠʥʝʥʥʶ ʘʧʘʨʘʪʫ ʤʦʜʝʣʶʚʘʥʥʷ 
ʧʨʦʮʝʩʽʚ ʩʪʨʘʭʫʚʘʥʥʷ ʩʧʨʠʷʣʠ ʨʦʙʦʪʠ ʚʯʝʥʠʭ: ɺ.ɺ. ʐʘʭʦʚʘ [5], 
ɸ. ɺ. ɹʦʨʱʝʚʘ [6], ʖ. ɻ. ʂʘʨʧʦʚʘ [7], ɸ. ɺ. ʄʘʪʚʽʡʯʫʢʘ [8], 
ʊ. ʄʘʢʘ [9] ʪʘ ʽʥ.  
ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʘʚʪʦʨʠ ʧʨʠ-

ʜʽʣʷʶʪʴ ʫʚʘʛʫ ʣʠʰʝ ʢʦʨʠʛʫʚʘʥʥʶ ʪʘʨʠʬʥʦʾ, ʚʠʧʣʘʪʥʦʾ ʪʘ ʨʝʟʝʨʚ-
ʥʦʾ ʧʦʣʽʪʠʢʠ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʘ ʧʨʦʛʨʘʤ ʩʪʨʘʭʫʚʘʥʥʷ. ɸʣʝ ʩʧʝʮʠ-
ʬʽʢʘ ʩʘʤʝ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 
ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʫ ʧʨʝʚʝʥʪʠʚʥʫ ʧʦʣʽʪʠʢʫ, ʦʩʥʦʚʫ ʷʢʦʾ ʩʢʣʘʜʘʶʪʴ 
ʤʝʭʘʥʽʟʤʠ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʩʠʩʪʝʤʠ ʟʥʠʞʦʢ-ʥʘʜʙʘʚʦʢ ʪʘ 
ʬʨʘʥʰʠʟ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʚʥʦʶ ʤʽʨʦʶ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 
ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ.  
ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩ-

ʧʝʨʪʠʟʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚ- 
ʜʘʥʥʷʤ. 
ɺʽʜʧʦʚʽʜʥʦ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝ-

ʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪ- 
ʚʽ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʨʘʭʦʚʠʤ ʝʢʩ-
ʧʝʨʪʦʤ.  

˙̨́̓̆̑́̌̉ ̓́ ̝̑̆̈̔̌̓́̓̉ ̨̠̅̏̒̌̅̇̆̎̎ 

ʇʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ ʟʛʽʜʥʦ ʽʩʥʫ-
ʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [10] ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ:  

1. ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ;  
2. ʘʥʘʣʽʟ ʧʨʠʯʠʥ, ʚʠʜʽʚ ʧʦʜʽʡ, ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʚʠʧʘʜʢʫ; 
3. ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ ʱʦʜʦ ʢʦʨʠʛʫʚʘʥʥʷ 

ʪʘʨʠʬʽʚ ʪʘ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ.  
ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʤʦʜʝʣʶʚʘʥʥʷ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʚʩʝʙʽʯʥʦ ʚʽʜʦʙʨʘʞʘʻ 
ʨʦʙʦʪʫ ʩʪʨʘʭʦʚʠʭ ʝʢʩʧʝʨʪʽʚ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ, ʱʦ ʬʦʨʤʘ-
ʣʽʟʫʶʪʴ ʧʨʦʮʝʩ ʩʪʨʘʭʦʚʦʡ ʝʢʩʧʝʨʪʠʟʠ. ʂʦʥʮʝʧʮʽʷ ʤʦʜʝʣʶʚʘʥʥʷ 
ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʜʚʦʭ ʧʽʜʩʠʩʪʝʤ (ʜʠʚ. 
ʨʠʩ. 2).  
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ʈʠʩ. 2. ʂʦʥʮʝʧʮʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 
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ʇʝʨʰʘ ʧʽʜʩʠʩʪʝʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʤʦʥʽʪʦʨʠʥʛ ʧʽʜʧʨʠʻʤʩʪʚ-
ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ. ɼʨʫʛʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ 
ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʪʘʨʠʬʽʚ 
ʜʣʷ ʩʪʨʘʭʫʚʘʣʴʥʠʢʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʠ çɹʦʥʫʩ-ʄʘʣʫʩè.  
ʊʦʙʪʦ, ʧʝʨʰʘ ʧʽʜʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ: 
ð ʤʦʜʝʣʴ ʝʢʩʧʝʨʪʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʯʠʥʥʠʢʽʚ ʟʛʽʜʥʦ ʜʝʨʞʘʚʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʙʝʟʧʝʢʫ ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ 
ʧʨʠʯʠʥʠ, ʚʠʜʠ ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ɺ ʭʦʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ 
ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʠ 
ʨʝʛʽʦʥʫ, ʷʢʽ ʩʪʨʘʭʦʚʠʡ ʝʢʩʧʝʨʪ ʙʝʨʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʦʩʦʙʠʩʪʠʡ 
ʢʦʥʪʨʦʣʴ; 
ð ʤʝʪʦʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʱʦ ʬʦʨʤʫʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʽ ʟʘʧʠʪʠ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮ-
ʪʚʽ ʟʘʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʝʢʩʧʝʨʪʦʤ. ʉʪʨʘʭʦʚʠʤ 
ʝʢʩʧʝʨʪʦʤ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʠʭ ʟʚʽʪʽʚ 
ʟʛʽʜʥʦ ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʯʦ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 
ʩʪʨʘʭʫʚʘʣʴʥʠʢʘ;  
ð ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʜʦʟʚʦʣʷʻ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʝʛʽʦʥʫ ʪʘ ʯʠʥʥʠʢʽʚ, ʱʦ ʤʦ-
ʞʫʪɹ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʷʢʽ ʥʝ 
ʚʨʘʭʦʚʘʥʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʤʦʜʝʣʽ. ɺ ʤʦʜʝʣʽ ʚʨʘʭʦʚʘʥʽ ʩʪʘʥʠ, ʚ ʷʢʠʭ 
ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʩʪʨʘʭʫʚʘʣʴʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ ʥʘ-
ʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʾ ʧʦʜʽʾ.  
ð ɺ ʜʨʫʛʽʡ ʧʽʜʩʠʩʪʝʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʬʽʥʘʩʦʚʠʡ ʘʥʘʣʽʟ ʩʪʨʘʭʦ-

ʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡʭ: 
ð ʤʦʜʝʣʴ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʩʪʨʘʭʦʚʠʢʽʚ, ʚʨʘʭʦʚʫʶ-
ʯʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘ-
ʥʽʟʘʮʽʡ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʠ çɹʦʥʫʩ-ʄʘʣʫʩè. ʎʷ ʩʠʩʪʝʤʘ 
ʩʧʦʥʫʢʘʻ ʩʪʨʘʭʫʚʘʣʴʥʠʢʘ ʜʦ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ, ʟʤʝʥʰʝʥʥʷ ʢʽ-
ʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʪʘʨʠʬʫ ʩʪʨʘʭʫʚʘʥʥʷ. 
ɼʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʧʝ-
ʨʝʩʪʨʘʭʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʧʦʜʽʣʠʪʠ ʨʠʟʠʢ ʽ ʚʠʧʣʘʪʠ ʤʽʞ 
ʩʪʨʘʭʦʚʠʢʘʤʠ ʫ ʨʘʟʽ ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʚʠʧʘʜʢʫ. 
ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ 
ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʝʚʝʥʪʠʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟ 
ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʨʘʭʦʚʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 
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ʇʨʦʮʝʜʫʨʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʷʢ ʦʩʥʦʚʠ ʩʠʩ-
ʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ ʧʨʠ 
ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʩʢʣʘʜʘʻʪʴʩʷ, 
ʧʝʨʰ ʟʘ ʚʩʝ, ʽʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʝʯʽʪʢʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʧʦʰʫʢʫ ʚ ʙʘʟʽ ʜʘʥʠʭ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ, ʧʦ-ʜʨʫʛʝ, ʽʟ ʤʘ-
ʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʘʥʘʣʽʪʠʯʥʦʾ ʨʦʙʦʪʠ ʩʪʨʘʭʦʚʦʛʦ ʝʢʩʧʝʨʪʘ, ʱʦ 
ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʮʝʩʠ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʨʘʭʦʚʠʤ ʝʢʩ-
ʧʝʨʪʦʤ. ʂʨʽʤ ʪʦʛʦ, ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ 
ʜʦʧʦʚʥʶʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘ-
ʭʦʚʠʢʘ ʚ ʩʠʩʪʝʤʽ ɹʦʥʫʩ-ʄʘʣʫʩ. 
ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʻ ʷʩʢʨʘʚʦ ʚʠʟʥʘʯʝʥʫ ʥʝʯʽʪʢʫ ʩʫʪʥʽʩʪʴ, 
ʪʦʤʫ ʮʽʣʢʦʤ ʣʦʛʽʯʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ 
ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽ-
ʢʠ. ʆʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʩʪʨʘʭʦʚʦʛʦ ʝʢʩʧʝʨʪʘ ʬʘʢʪʠʯʥʦ ʩʢʣʘʜʘʻʪʴʩʷ  
ʟ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʥʝʱʘʩʥʠʭ ʚʠ-
ʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʬʦʨʤʘʣʽʟʫʻʤʦ ʤʝʪʦʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦ-
ʰʫʢʫ, ʷʢ ʦʩʥʦʚʫ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʝʨʪʥʦʾ ʨʦʙʦʪʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝ-
ʨʝʭʦʜʫ ʚʽʜ ʟʘʜʘʯʽ ʯʽʪʢʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʥʝʱʘʩʥʠʤ ʚʠ- 
ʧʘʜʢʘʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦ ʥʝʯʽʪʢʦʾ ʟʘʜʘʯʽ ʧʦʰʫʢʫ [11].  
ʄʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʤʝʪʦʜʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʟ ʥʝʯʽʪ-

ʢʦʶ ʣʦʛʽʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʙʣʦʮʽ ʽʥʬʦʨʤʘ-
ʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Accident, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʫʯʘʩʪʽ ʘʚʪʦʨʘ ʜʣʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʃʫʛʘʥʩʴʢʦʾ 
ɼʠʨʝʢʮʽʾ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ 
ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʪʘ 
ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʪʨʘʭʦʚʠʭ ʝʢʩʧʝʨʪʽʚ ʟʘ ʾʭ ʬʫʥʢʮʽʷʤʠ, ʚʠ-
ʟʥʘʯʝʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
[10]. ʈʝʘʣʴʥʫ ʜʦʧʦʤʦʛʫ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʨʠʯʠʥ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥ-
ʥʽ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘʜʘʻ ʘʥʘʣʽʪʠʯʥʠʡ ʙʣʦʢ ʮʽʻʾ ʽʥ-
ʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʘʚʪʦʨʩʴʢʠʭ ʤʦ-
ʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ. 
ʄʝʪʦʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘ-

ʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜʦʚʽ ʧʦʰʫʢʫ, ʪʘ 
ʬʦʨʤʘʣʽʟʘʮʽʾ ʛʨʘʬʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʝʭʘ-
ʥʽʟʤ ʧʦʰʫʢʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʘʟʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. 
ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ X  ð ʤʥʦʞʠʥʘ ʟʘʧʠʪʽʚ; Y  ð ʤʥʦʞʠʥʘ ʟʘ-

ʧʠʩʽʚ (ʦʙôʻʢʪʽʚ ʧʦʰʫʢʫ); YX³=r  ð ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʦʰʫʢʫ 

ʥʘ YX³ . ʊʦʜʽ ʪʨʽʡʢʫ r= ,,VXI , ʜʝ V ð ʜʝʷʢʘ ʩʢʽʥʯʝʥʥʘ ʧʽʜʤ-
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ʥʦʞʠʥʘ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ ʧʦʰʫʢʫ Y, ʥʘʟʠʚʘʪʠʤʝʤʦ ʟʘʜʘʯʝʶ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ (ɿɯʇ) ʪʠʧʫ r= ,,YXS . ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʮʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʚʚʝʜʝʤʦ ʧʦʥʷʪʪʷ ʟʘʜʘʯʽ ʥʝʯʽʪʢʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʧʦʰʫʢʫ. ʅʝʭʘʡ ʟʘʜʘʥʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ]1,0[:),( ­³h YXyx , ʷʢʝ ʥʘ-

ʟʠʚʘʪʠʤʝʤʦ ʚʽʜʥʦʰʝʥʥʷʤ ʥʝʯʽʪʢʦʛʦ ʧʦʰʫʢʫ. ʊʨʽʡʢʫ h= ,,YXS  ʥʘ-

ʟʠʚʘʪʠʤʝʤʦ ʪʠʧʦʤ ʥʝʯʽʪʢʦʛʦ ʧʦʰʫʢʫ; ʪʨʽʡʢʫ h= ,,VXI  ʥʘʟʠʚʘʪʠ-

ʤʝʤʦ ʟʘʜʘʯʝʶ ʥʝʯʽʪʢʦʛʦ ʧʦʰʫʢʫ (ɿʅʇ) ʪʠʧʫ S ʽ ʚʚʘʞʘʪʠʤʝʤʦ, ʱʦ 

ɿʅʇ h= ,,VXI  ʟʤʽʩʪʦʚʥʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ 

ʯʠʩʣʘ ]1,0[Íc  ʽ ʜʦʚʽʣʴʥʦʛʦ ʟʘʧʠʪʫ XxÍ  ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʪʽ ʟʘʧʠʩʠ 

VyÍ , ʜʣʷ ʷʢʠʭ cyx ²h ),( . 

ɺʠʟʥʘʯʠʤʦ ʧʦʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʘʬʘ (ɯɻ) ʥʘ ʤʥʦʞʠʥʽ X. 
ɺ ʩʢʽʥʯʝʥʥʽʡ ʙʘʛʘʪʦʧʦʣʶʩʥʽʡ ʦʨʽʻʥʪʦʚʘʥʽʡ ʤʝʨʝʞʽ ʜʝʷʢʠʡ ʧʦʣʶʩ 
ʧʦʯʘʪʢʫ ʧʦʰʫʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʝʥʝʤ. ʈʝʰʪʽ ʧʦʣʶʩʽʚ ʧʨʠʧʠʩʫ-
ʶʪʴʩʷ ʟʘʧʠʩʠ ʟ Y, ʧʨʠʯʦʤʫ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʽ ʟʘʧʠʩʠ. ʊʘ-
ʢʠʤ ʯʠʥʦʤ ʥʘʚʘʥʪʘʞʝʥʫ ʙʘʛʘʪʦʧʦʣʶʩʥʫ ʦʨʽʻʥʪʦʚʘʥʫ ʤʝʨʝʞʫ ʥʘ-
ʟʠʚʘʻʤʦ ɯɻ. 
ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯɻ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ʗʢʱʦ ʧʨʝʜʠ-

ʢʘʪ, ʧʨʠʧʠʩʘʥʠʡ ʨʝʙʨʫ ʣʘʥʮʶʞʢʘ, ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ 1 ʥʘ ʟʘʧʠʪ x, 
ʪʦʜʽ ʦʨʽʻʥʪʦʚʘʥʠʡ ʣʘʥʮʶʞʦʢ ʨʝʙʝʨ ʧʨʦʚʦʜʠʪʴ ʟʘʧʠʪ XxÍ . ɿʘʧʠʪ 

XxÍ  ʧʨʦʭʦʜʠʪʴ ʫ ʚʝʨʰʠʥʫ ɯɻ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʩʥʫʻ ʦʨʽʥ̒-
ʪʦʚʘʥʠʡ ʣʘʥʮʶʞʦʢ. ɿʘʧʠʩ y, ʧʨʠʧʠʩʘʥʠʡ ʚʝʨʰʠʥʽ a, ʧʦʪʨʘʧʣʷʻ  
ʫ ʚʽʜʧʦʚʽʜʴ ɯɻ ʥʘ ʟʘʧʠʪ XxÍ , ʷʢʱʦ ʟʘʧʠʪ x ʧʨʦʭʦʜʠʪʴ ʫ ʚʝʨ-
ʰʠʥʫ a.  
ɺʽʜʧʦʚʽʜʴ U  ɯɻ ʥʘ ʟʘʧʠʪ x ʚʚʘʞʘʪʠʤʝʤʦ ʨʝʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ɯɻ. 
ʄʥʦʞʠʥʫ ʚʽʜʧʦʚʽʜʝʡ U , ʜʦʧʫʩʪʠʤʠʭ ʜʣʷ ɿɯʇ I  ʥʘʜ ʙʘʟʦʚʦʶ 

ʤʥʦʞʠʥʦʶ F, ʱʦ ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʾ, ʷʢʽ ʧʨʠʧʠʩʫʶʪʴʩʷ ʨʝʙʨʘʤ, ʧʦʟ-
ʥʘʯʠʤʦ ),( FIu . 

ɸʥʘʣʦʛʽʯʥʦ ʚʚʝʜʝʤʦ ʧʦʥʷʪʪʷ ʥʝʯʽʪʢʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʘʬʘ. 
ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʥʝʯʽʪʢʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʘʬʘ (ʅɯɻ) ʥʘʜ ʙʘ-

ʟʦʚʦʶ ʤʥʦʞʠʥʦʶ F ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ. ɺ ʙʘʛʘʪʦ-
ʧʦʣʶʩʥʽʡ ʦʨʽʻʥʪʦʚʘʥʽʡ ʤʝʨʝʞʽ ʚʠʙʠʨʘʻʪʴʩʷ ʜʝʷʢʠʡ ʧʦʣʶʩ, ʷʢʠʡ 
ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʝʥʝʤ. ʈʝʰʪʽ ʧʦʣʶʩʽʚ ʧʨʠʧʠʩʫʶʪʴʩʷ ʟʘʧʠʩʠ ʟ Y, 
ʧʨʠʯʦʤʫ ʨʽʟʥʠʤ ʧʦʣʶʩʘʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʧʠʩʘʥʽ ʦʜʥʘʢʦʚʽ ʟʘʧʠ-
ʩʠ. ʈʝʙʨʘʤ ʧʨʠʧʠʩʫʶʪʴʩʷ ʬʫʥʢʮʽʾ ʟ ʤʥʦʞʠʥʠ ],1,0[:|{ ­= XffF aa  

}AaÍ , ʱʦ ʻ ʙʘʟʦʚʦʶ ʤʥʦʞʠʥʦʶ ʬʫʥʢʮʽʡ ʥʘ X, ʘ A ð ʜʝʷʢʘ ʤʥʦ-
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ʞʠʥʘ ʽʥʜʝʢʩʽʚ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʝʨʰʠʥʠ ʅɯɻ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʘ-
ʨʽʘʥʪʘʤ ʧʦʰʫʢʫ. ʇʦʜʽʙʥʫ ʙʘʛʘʪʦʧʦʣʶʩʥʫ ʦʨʽʻʥʪʦʚʘʥʫ ʤʝʨʝʞʫ ʥʘ-
ʟʠʚʘʻʤʦ ʅɯɻ ʥʘʜ ʙʘʟʦʚʦʶ ʤʥʦʞʠʥʦʶ F. 
ʇʨʦʚʽʜʥʽʩʪʴ ʨʝʙʨʘ ʅɯɻ ʜʦʨʽʚʥʶʻ ʬʫʥʢʮʽʾ fa, ʧʨʠʧʠʩʘʥʽʡ ʮʴʦʤʫ 

ʨʝʙʨʫ. ʇʨʦʚʽʜʥʽʩʪʶ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʣʘʥʮʶʞʢʘ ʨʝʙʝʨ ʅɯɻ ʥʘʟʚʝʤʦ 
ʬʫʥʢʮʽʶ, ʨʽʚʥʫ ʤʽʥʽʤʫʤʫ ʧʨʦʚʽʜʥʦʩʪʽ ʨʝʙʝʨ ʣʘʥʮʶʞʢʘ. ʌʫʥʢʮʽʻʶ 
ʬʽʣʴʪʨʘ ʚʝʨʰʠʥʠ b ʅɯɻ )(xbj  ʥʘʟʚʝʤʦ ʬʫʥʢʮʽʶ, ʨʽʚʥʫ ʤʘʢʩʠʤʫʤʫ 

ʬʫʥʢʮʽʡ ʧʨʦʚʽʜʥʦʩʪʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʣʘʥʮʶʞʢʽʚ, ʱʦ ʚʝʜʫʪʴ ʟ ʢʦʨʝʥʷ 
ʅɯɻ ʫ ʚʝʨʰʠʥʫ b. 
ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅɯɻ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ʉʢʘʞʽʤʦ, ʱʦ 

ʟʘʧʠʩ, ʧʨʠʧʠʩʘʥʠʡ ʚʝʨʰʠʥʽ a, ʧʦʪʨʘʧʣʷʻ ʫ ʚʽʜʧʦʚʽʜʴ ʅɯɻ ʥʘ ʟʘʧʠʪ 
XxÍ  ʜʣʷ ʯʠʩʣʘ ]1,0[Íc , ʷʢʱʦ cxa ²j )( . ɺʽʜʧʦʚʽʜʴ ʅɯɻ U ʥʘ ʟʘ-

ʧʠʪ x ʜʣʷ ʯʠʩʣʘ ]1,0[Íc  ʧʦʟʥʘʯʠʤʦ ),( cxJU  ʪʘ ʚʚʘʞʘʪʠʤʝʤʦ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅɯɻ. 

ɺʠʟʥʘʯʠʤʦ, ʱʦ ʅɯɻ U ʜʦʧʫʩʪʠʤʠʡ ʜʣʷ ɿʅʇ h= ,,VXI , ʷʢʱʦ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʧʠʪʫ XxÍ  ʽ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ ]1,0[Íc  ʚʠʢʦʥʫ-

ʻʪʴʩʷ }),(:{),( cyxVycxJU ²hÍ= . 

ʄʥʦʞʠʥʫ ʅɯɻ ʥʘʜ ʙʘʟʦʚʦʶ ʤʥʦʞʠʥʦʶ F, ʜʦʧʫʩʪʠʤʠʭ ʜʣʷ 
ɿʅʇ I, ʧʦʟʥʘʯʠʤʦ ),( FIu . 

ʏʝʨʝʟ )(yLU  ʧʦʟʥʘʯʠʤʦ ʤʥʦʞʠʥʫ ʚʝʨʰʠʥ ʅɯɻ U, ʷʢʠʤ ʚʽʜʧʦ-

ʚʽʜʘʻ ʟʘʧʠʩ y. 
ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʯʠʩʣʘ c = 1 ʟʘʜʘʯʘ ʥʝʯʽʪʢʦʛʦ ʧʦʰʫʢʫ ʩʧʽʚ-

ʧʘʜʘʻ ʟ ʧʦʯʘʪʢʦʚʦʶ ʟʘʜʘʯʝʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ. 
ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʚ 

ʘʥʘʣʽʪʠʯʥʦʤʫ ʙʣʦʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʌʦʥʜʫ ʩʪʨʘʭʫʚʘʥʥʷ 
ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʷʭ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʟ ʧʦʙʫʜʦʚʠ ʜʝʨʝʚʘ ʧʦʰʫʢʫ ʚ ʙʘʟʽ ʜʘʥʠʭ 
MS SQL Server ʪʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʥʝʯʽʪʢʠʭ ʟʘʧʠʪʽʚ ʥʘ 
ʤʦʚʽ T-SQL. ʈʝʟʫʣʴʪʘʪʦʤ ʮʠʭ ʧʦʰʫʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʻ ʘʥʘʣʽʪʠʯʥʽ 
ʟʚʽʪʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʦʣʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʨʘ-
ʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ. 
ɿʘʜʘʯʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʜʦʧʦʚʥʶʻ ʟʘʜʘʯʘ ʝʢʩʧʝʨʪʥʦʾ 

ʨʦʙʦʪʠ, ʱʦ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʥʝʯʽʪʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝ-
ʣʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʧʝʨʪʥʦʾ ʨʦ-
ʙʦʪʠ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚʨʘ-
ʭʦʚʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʪʦʨ, ʱʦ ʚʢʣʶʯʘʻ ʫʩʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ(ʜʠʚ. ʨʠʩ. 3).  
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ʈʠʩ. 3. ʂʣʘʩʠʬʽʢʘʪʦʨ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ɿʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʮʠʭ ʯʠʥʥʠʢʽʚ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 
122 [12]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʥʥʠʢʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 
ʤʦʜʝʣʴ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʷʚʫ ʧʨʠʯʠʥ, ʧʦʜʽʡ ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ. 
ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʦʜʥʫ ʟ ʬʫʥʢ-

ʮʽʡ ʝʢʩʧʝʨʪʘ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪ- 
ʚʽ. ʄʦʜʝʣʴ ʧʦʙʫʜʦʚʘʥʘ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩ-
ʪʨʘʞʜʘʣʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʷʚʫ ʧʨʠʯʠʥ, ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ.  
ɼʝʨʝʚʦ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʯʠʥ-

ʥʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. ʊʦʙʪʦ 
ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʽʚ ʧʦʜʽʡ, ʱʦ ʜʦ ʥʴʦ-
ʛʦ ʧʨʠʟʚʝʣʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʪʘʢʦʞ 
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ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. ʉʪʨʫʢʪʫʨʥʦ ʤʦʜʝʣʴ ʥʝʯʽʪʢʦ-
ʛʦ ʚʠʚʝʜʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘ-
ʣʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʷʚʫ ʧʨʠʯʠʥ, ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʦʜʘʥʦ 
ʥʘ ʨʠʩ. 4.  

 

 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ  

ɿʤ̔ʥʥʽ ʤʦʜʝʣʽ ʛʨʫʧʫʶʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʦʟʥʘʢʘʤʠ: 
1. ʚʠʜʠ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ; 
2. ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ 4 ʧʽʜʛʨʫʧʠ ʟʤʽʥʥʠʭ): 
2.1. ʪʝʭʥʽʯʥʽ ʧʨʠʯʠʥʠ; 
2.2. ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʠʯʠʥʠ; 
2.3. ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʠʯʠʥʠ; 
2.4. ʽʥʰʽ ʧʨʠʯʠʥʠ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ; 

3. ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʪʨʘʥʩʧʦʨʪʥʽ 
ʟʘʩʦʙʠ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʷʢʠʭ ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. 
ʅʘ ʜʝʨʝʚʽ ʚʠʚʝʜʝʥʥʷ ʧʦʢʘʟʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ:  
 

( )321 ,, yyyfR R= , (1) 

( )27111 ,...,xxfy = , (2) 

( )432122 ,,, zzzzfy = , (3) 

( )1226733 ,...,xxfy = , (4) 

( )382841 x,...,xfz = , (5) 
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( )593952 ,...,xxfz = , (6) 

( )656063 ,...,xxfz = , (7) 

( )6674 xfz = , (8) 

 
ʜʝ R ð ʚʠʭʽʜʥʘ ʟʤʽʥʥʘ, y1, y2, y3 ð ʢʣʘʩʠ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, zj ð 

ʧʽʜʢʣʘʩʠ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ xi, 66,28=i , 4,1=j . 

ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʚʩʽ ʟʤʽʥʥʽ, ʷʢʽ ʩʪʦʷʪʴ ʫ ʚʝʨʰʠʥʘʭ ʜʝʨʝʚʘ, ʻ 
ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʪʝʨʤʠ: 

{ }rRRR ,...,, 21  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ R; 

{ }ayyy 11211 ,...,,  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ y1; 

{ }byyy 22221 ,...,,  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ y2; 

{ }ʩyyy 33231 ,...,,  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ y3; 

{ }
iiaii xxx ,...,, 21  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ xi, 

122,1=i ; 

{ }
jjbjj zzz ,...,2,1  ʤʥʦʞʠʥʘ ʪʝʨʤʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʤʽʥʥʦʾ zj, 4,1=j . 

ʇʽʜʪʨʠʤʢʫ ʫ ʬʦʨʤʘʣʽʟʘʮʽʾ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʣʦʢʫ ʩʠʩʪʝʤʠ Accident. ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʪʠʯ- 
ʥʠʡ ʙʣʦʢ ʩʠʩʪʝʤʠ Accident ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʪʘʢʠʡ ʘʥʘʣʽʟ ʷʢ ʫ ʨʦʟ- 
ʨʽʟʽ ʨʝʛʽʦʥʽʚ, ʪʘʢ ʽ ʧʦ ʦʢʨʝʤʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʘʤ. 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʤʽʨʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʦ- 

ʩʪʨʘʞʜʘʣʠʭ. ʊʦʙʪʦ ʛʨʘʥʠʯʥʠʡ ʩʪʫʧʽʥʴ ð ʮʝ ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʦ- 
ʩʪʨʘʞʜʘʣʠʭ ʻ ʥʘʡʙʽʣʴʰʦʶ, ʽ ʥʘʚʧʘʢʠ, ʥʝʟʥʘʯʥʠʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚ 
ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʽ ð ʮʝ ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʤʦʞʝ ʙʫʪʠ 
ʚʽʜʩʫʪʥʷ ʚʟʘʛʘʣʽ. 
ɼʣʷ ʧʨʠʡʥʷʪʪʷ ʪʦʯʥʽʰʦʛʦ ʨʽʰʝʥʥʷ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨʪʦʤ ʚʩʽ 

ʟʤʽʥʥʽ ʤʦʜʝʣʽ ʦʮʽʥʶʶʪʴʩʷ ʧôʷʪʴʤʘ ʥʝʯʽʪʢʠʤʠ ʪʝʨʤʘʤʠ: ɻʈ ð 
ʛʨʘʥʠʯʥʠʡ, ɺ ð ʚʠʩʦʢʠʡ, ʉʈ ð ʩʝʨʝʜʥʽʡ, ʅ ð ʥʠʟʴʢʠʡ, ʥɿ ð 
ʥʝʟʥʘʯʥʠʡ. ɼʽʘʧʘʟʦʥʠ ʟʤʽʥʠ ʮʠʭ ʟʤʽʥʥʠʭ ʥʘ ʻʜʠʥʽʡ ʫʥʽʚʝʨʩʘʣʴʥʽʡ 
ʤʥʦʞʠʥʽ U = [0, 4] ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʟʦʙʨʘʞʝʥʦ 
ʥʘ ʨʠʩ. 5. 
ɼʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʦʙʨʘʥʦ ʢʫʩʢʦʚʦ-ʣ-̔ 

ʥʽʡʥʫ ʘʧʨʦʢʩʠʤʘʮʽʶ ʩʪʘʥʜʘʨʪʥʠʭ ʛʣʘʜʢʠʭ ʬʫʥʢʮʽʡ [13, 14]. ʇʦʟ-
ʥʘʯʠʤʦ ʯʝʨʝʟ ()uxm  ʬʫʥʢʮʽʶ ʥʘʣʝʞʥʦʩʪʽ ʟʤʽʥʥʦʾ u (u Í U = [0, 4]) 

ʜʦ ʥʝʯʽʪʢʦʛʦ ʪʝʨʤʫ x = {ɻʈ, ɺ, ʉʈ, ʅ, ʥɿ}.  
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ʈʠʩ. 5. ʂʫʩʢʦʚʦ-ʣʽʥʽʡʥʽ ʬʫʥʮʽʾʾ ʥʘʣʝʞʥʦʩʪʽ ʧôʷʪʠ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ 

ɿʘʜʘʤʦ ʝʢʩʧʝʨʪʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʜʣʷ ʟʘʣʝʞʥʦʩʪʽ (1), ʩʢʦʨʠʩ-
ʪʘʚʰʠʩʴ ʧʦʟʥʘʯʝʥʥʷʤʠ ʚʩʽʭ ʪʝʨʤʽʚ: 
ʗʂʑʆ ʚʠʜʠ ʧʦʜʽʡ (y1) = (ɻʈ) 
ɯ ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (y2) = (ɻʈ) 
ɯ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ (y3) = (ɻʈ),  
ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ (R) = (ɻʈ) ʘʙʦ 
ʗʂʑʆ ʚʠʜʠ ʧʦʜʽʡ (y1) = (ɺ) 
ɯ ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (y2) = (ɺ) 
ɯ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ (y3) = (ʉʈ),  
ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ (R) = (ɺ) ʘʙʦ 
ʗʂʑʆ ʚʠʜʠ ʧʦʜʽʡ (ʉʈ) 
ɯ ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (y2 )= (ʉʈ) 
ɯ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ (y3) = (ʉʈ),  
ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ (R) = (ʉʈ) ʘʙʦ 
ʗʂʑʆ ʚʠʜʠ ʧʦʜʽʡ (y1 )= (ʅ) 
ɯ ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (y2) = (ʅ) 
ɯ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ (y3) = (ʉʈ),  
ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ (R) = (ʅ) ʘʙʦ 
ʗʂʑʆ ʚʠʜʠ ʧʦʜʽʡ (y1) = (ʥɿ) 
ɯ ʧʨʠʯʠʥʠ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ (y2) = (ʥɿ) 
ɯ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ (y3) = (ʥɿ),  
ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ (R) = (ʥɿ). 
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ɿʚʝʜʝʤʦ ʚ ʪʘʙʣ. 1 ʦʧʠʩʘʥʽ ʧʨʘʚʠʣʘ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜ-

ʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥ öö
÷

õ
ææ
ç

å
321 ,, yʫy . 

ʉʠʩʪʝʤʘ ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ R, ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩ-
ʥʦʚʽ ʪʘʙʣ. 1, ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 
)),y(),y(),y(min()( 321 ɻʈɻʈɻʈɻʈR mmm=m  

)),y(),y(),y(min()( 321 ʉʈɺɺɺ R mmm=m  

)),y(),y(),y(min()( 321 ʉʈʉʈʉʈʉʈR mmm=m  

)),y(),y(),y(min()( 321 ʉʈɺɺɺ R mmm=m  

)),y(),y(),y(min()( 321 ʉʈʅʅʅ R mmm=m  

)).y(),y(),y(min()( 321 ʥɿʥɿʥɿʥɿR mmm=m  

 
ʊʘʙʣʠʮʷ 1 

ʄɸʊʈʀʎʗ ɿʅɸʅʔ  
ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ʈʀɿʀʂʋ ʅɸʉʊɸʅʅʗ ʅɽʑɸʉʅʆɻʆ ɺʀʇɸɼʂʋ 

ʗʂʑʆ ʊʆɼɯ 

ɺʠʜ ʧʦʜʽʾ, 
ʱʦ ʧʨʠʟʚʝʣʘ  
ʜʦ ʥʝʱʘʩʥʦʛʦ  
ʚʠʧʘʜʢʫ y1 

ʇʨʠʯʠʥʠ  
ʥʝʱʘʩʥʦʛʦ  
ʚʠʧʘʜʢʫ y2 

ʆʙʣʘʜʥʘʥʥʷ,  
ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘ-
ʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ,  
ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, 
ʝʢʩʧʣʫʘʪʘʮʽʷ ʷʢʠʭ 
ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩ-
ʥʦʛʦ ʚʠʧʘʜʢʫ y3 

ʈʠʟʠʢ ʥʘʩʪʘʥʥʷ  
ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ R 

ɻʈ ɻʈ ɻʈ ɻʈ 

ɺ ɺ ʉʈ ɺ 

ʉʈ ʉʈ ʉʈ ʉʈ 

ʅ ʅ ʉʈ ʅ 

ʥɿ ʥɿ ʥɿ ʥɿ 

 
ɼʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʣʝʞʥʦʩʪʝʡ (2) ð (8) ʽʩʥʫʶʪʴ ʩʚʦʾ ʧʨʘʚʠʣʘ ʚʠ-

ʚʝʜʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʙʫʜʫʶʪʴʩʷ ʤʘʪʨʠʮʽ ʟʥʘʥʴ 
ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʤʽʥʥʠʭ 4321321 z,z,z,z,y,y,y , ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢ-
ʮʽʾ (2) ð (8). 
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ɼʘʣʽ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʠ-
ʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʧʨʦʚʦʜʠʪʴʩʷ ʦʧʝʨʘʮʽʷ ʜʝʬʘʟʟʠʬʽʢʘʮʽʾ, ʱʦʙ ʢʽʣʴʢʽʩ-
ʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʝʢʩʧʝʨʪʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʟʚʦʣʠʣʦ ʫʜʦʩʢʦʥʘʣʠʪʠ ʨʦʙʦ-
ʪʫ ʝʢʩʧʝʨʪʘ ʽ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘ-
ʧʨʷʤʢʫ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʘʭ, 
ʱʦ ʟʤʝʥʰʠʣʦ ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 
ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʘ-

ʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʪʨʘʭʦ-
ʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴ-
ʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʇʨʠ 
ʮʴʦʤʫ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʣʦ ʚ ʪʦʤʫ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʩʪʘʥ ʩʧʨʘʚ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʽ ʚ ʮʽʣʦʤʫ ʪʘ ʧʦ ʜʽʷʭ ʦʢʨʝʤʠʭ ʡʦʛʦ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ 
ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʘʛʝʥʪ-
ʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʜʝ ʘʛʝʥʪʠ-ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 
ʘʛʝʥʪʦʤ-ʧʜ̔ʧʨʠʻʤʩʪʚʦʤ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʻ ʯʘʩʪʠʥʦʶ ʘʛʝʥʪʘ-ʧʽʜʧʨʠ- 
ʻʤʩʪʚʘ, ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤ ʚʪʽʣʝʥʥʷʤ ʨʝʘʣʴʥʦʾ ʽʩ-
ʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʚʽʜʦʙʨʘʞʘʻ 
ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʚʠʧʘʜʢʫ. 
ʆʩʥʦʚʥʽ ʦʙôʻʢʪʠ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʩʪʨʫʢ-

ʮʽʾ UML, ʚʙʫʜʦʚʘʥʦʾ ʚ AnyLogicTM [6, 7]. 
ʆʙôʻʢʪ - Person, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʚʥʽ ʩʪʘʥʠ ʟʘʩʪʨʘʭʦʚʘʥʦʛʦ 

ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʘʮʽʚʥʠʢʘ.  
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʥʩʪʨʫʢʮʽʾ UML, ʟʙʫʜʦʚʘʥʽ ʦʩʥʦʚʥʽ ʩʪʝʡʪ-

ʯʘʨʪʠ ʤʦʜʝʣʽ. ʊʘʢ, ʥʘ ʨʠʩ. 6 ʥʘʚʝʜʝʥʦ ʩʪʝʡʪʯʘʨʪ Person ʘʛʝʥʪʥʦʾ 
ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. 
ɺ ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʨʦʙʽʪʥʠʢ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʽʡ ʧʨʦʬʝ-

ʩʽʡʥʠʡ ʨʽʚʝʥʴ, ʧʨʘʮʶʚʘʪʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʡʦʛʦ 
ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ. ɺ ʧʝʨʝʭʽʜʥʦʤʫ ʩʪʘʥʽ 
ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʘ ʟ ʩʢʣʘʜʦʚʠʭ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʱʦ ʩʧʦʥʫʢʘʻ 
ʧʨʘʮʽʚʥʠʢʘ ʰʫʢʘʪʠ ʧʦʣʽʧʰʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺ ʝʢʩʪʨʝ-
ʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʨʦʙʽʪʥʠʢ ʧʦʯʠʥʘʻ ʚʪʨʘʯʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ, 
ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝ-
ʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 
ʆʙôʻʢʪ - Enterprise ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʨʘʪʝʛʽʶ ʧʦʚʝʜʽʥʢʠ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ. ɺʽʥ ʚʽʜʦʙʨʘʞʘʻ ʝʢʦʥʦʤʽʯʥʫ ʜʠʥʘʤʽʢʫ ʽʩʥʫʚʘʥʥʷ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʘ, ʱʦ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 
ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. ʉʪʝʡʪʯʘʨʪ Enterprise ʘʛʝʥʪʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ 
ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 7. 
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ʈʠʩ. 6. ʉʪʝʡʪʯʘʨʪ Person ʘʛʝʥʪʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

 

 

ʈʠʩ. 7. ʉʪʝʡʪʯʘʨʪ Enterprise ʘʛʝʥʪʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. 

Enterprise - ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʨʘʪʝʛʽʶ ʧʦʚʝʜʽʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ɿʥʘʭʦʜʷʯʠʩʴ ʫ ʮʴʦʤʫ ʩʪʘʥʽ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ ʚʢʣʘʜʘʪʠ ʢʦʰʪʠ ʚ 
ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʫ ʟʘʩʦʙʠ ʙʝʟ-
ʧʝʢʠ ʧʨʘʮʽ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʭʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ-
ʩʪʨʘʭʫʚʘʣʴʥʠʢʘ ʜʦ ʩʪʘʥʫ ʟʨʦʩʪʘʥʥʷ. ʗʢʱʦ ʞ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝ ʨʦ-
ʟʚʠʚʘʻʪʴʩʷ, ʪʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʤʝʥʰʫʶʪʴʩʷ, ʱʦ ʙʝʟʫʤʦʚʥʦ ʧʦʟʥʘ-
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ʯʘʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʩʪʘʥʽ ʪʘʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʥʘʩʪʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʚʠʧʘʜʢʫ. ɸʛʝʥʪʥʘ ʽʤʽʪʘ-
ʮʽʡʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʤʘʻ ʥʘʩʪʫʧ-
ʥʽ ʧʘʨʘʤʝʪʨʠ: ʨʝʛʽʦʥ; ʨʘʡʦʥʠ; ʘʚʪʦʜʦʨʦʛʠ; ʤʽʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ; ʟʘ-
ʩʪʨʘʭʦʚʘʥʽ ʦʩʦʙʠ; ʧʽʜʧʨʠʻʤʩʪʚʘ; ʝʢʦʣʦʛʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. 
ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚ AnyLogicTM ʩʠʩʪʝʤʥʦ-

ʜʠʥʘʤʽʯʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ɼʝʨʞʘʚʥʦʛʦ 
ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙ-
ʥʠʮʪʚʽ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʢʦʤʝʨʮʽʡʥʦʾ ʩʪʨʘʭʦʚʦʾ ʢʦʤ-
ʧʘʥʽʾ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, 
ʧʨʘʮʶʶʯʠʭ ʚ ʩʠʩʪʝʤʽ çɹʦʥʫʩ-ʄʘʣʫʩè. ɺ ʦʩʥʦʚʫ ʩʭʝʤʠ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʙʫʚ ʧʦʢʣʘʜʝʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʬʦʥʜʫ 
ʩʪʨʘʭʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʧʣʘʪʝʞʽʚ ʟʽ ʩʪʨʘʭʫ-
ʚʘʥʥʷ ʪʘ ʧʝʨʝʩʪʨʘʭʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʧʣʘʪ ʩʪʨʘʭʦʚʠʭ ʚʽʜʰʢʦʜʫ-
ʚʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝ-
ʟʝʨʚʥʦʛʦ ʬʦʥʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çɹʦʥʫʩ-ʄʘʣʫʩè ʪʘ ʢʽʣʴʢʽʩ- 
ʥʽ ʧʦʢʘʟʥʠʢʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʠʙʽʨ ʨʝʟʝʨʚʥʦʛʦ ʬʦʥʜʫ ʚ ʷʢʦʩʪʽ 
ʛʦʣʦʚʥʦʛʦ ʽʥʜʠʢʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʽʯʥʦʾ ʽʤʽʪʘ-
ʮʽʡʥʦʾ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʩʠʩʪʝ-
ʤʽ çɹʦʥʫʩ-ʄʘʣʫʩè ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʘʤʝ ʨʝʟʝʨʚʥʠʡ ʬʦʥʜ ʻ 
ʛʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʣʽʢʚʽʜʥʦʩʪʽ ʪʘ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʨʘ-
ʭʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙ- 
ʥʠʮʪʚʽ [15]. ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʧʝʨʝʩʪʨʘʭʫʚʘʣʴʥʦʛʦ ʪʘ 
ʧʨʝʤʽʘʣʴʥʦ-ʚʠʧʣʘʪʥʦʛʦ ʬʘʢʪʦʨʽʚ.  
ʇʦʙʫʜʦʚʘʥʘ ʽʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʚ ʩʠʩʪʝʤʽ çɹʦʥʫʩ-ʄʘʣʫʩè ʦʧʠʩʫʻ ʜʠʥʘʤʽʢʫ 
ʩʢʣʘʜʘʥʥʷ-ʨʦʟʽʨʚʘʥʥʷ ʜʦʛʦʚʦʨʽʚ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ ʚʧʣʠʚ ʥʘ ʮʝʡ 
ʧʨʦʮʝʩ ʙʦʥʫʩʥʠʭ ʪʘ ʤʘʣʫʩʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽ-
ʟʫʚʘʪʠ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çɹʦʥʫʩ-ʄʘʣʫʩè, ʚʠ-
ʟʥʘʯʝʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦ ʷʢ ʦʩʥʦʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʧʣʠ- 
ʚʫ ʥʘ ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʂʨʽʤ ʪʦʛʦ, ʤʦʜʝʣʴ ʥʘʜʘʻ ʤʦʞ- 
ʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʘ 
ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʚ ʜʠʥʘʤʽʮʽ: ʮʝ ʩʪʦʩʫʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʚʧʣʠʚʫ ʪʘ-
ʨʠʬʽʚ ʥʘ ʨʝʟʝʨʚʠ, ʚʧʣʠʚʫ ʙʦʥʫʩʽʚ ʥʘ ʨʝʟʝʨʚʠ ʪʘ ʪʘʨʠʬʠ, ʚʧʣʠʚʫ 
ʢʽʣʴʢʦʩʪʽ ʫʢʣʘʜʝʥʠʭ ʜʦʛʦʚʦʨʽʚ ʥʘ ʪʘʨʠʬʠ ʪʘ ʨʝʟʝʨʚʠ, ʟʘʣʝʞʥʦʩʪʽ 
ʨʦʟʤʽʨʫ ʨʝʟʝʨʚʽʚ ʚʽʜ ʫʤʦʚ ʪʘ ʦʙʩʷʛʽʚ ʧʝʨʝʩʪʨʘʭʫʚʘʥʥʷ (ʜʣʷ ʢʦʤʝʨ-
ʮʽʡʥʦʾ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ). 
ɽʢʩʧʝʨʪʠʟʫ ʨʠʟʠʢʽʚ ʩʪʨʘʭʦʚʦʤʫ ʝʢʩʧʝʨʪʫ ʜʦʧʦʤʘʛʘʻ ʨʦʙʠʪʠ 

ʘʥʘʣʽʪʠʯʥʠʡ ʙʣʦʢ ʩʠʩʪʝʤʠ Accident. ɺ ʧʨʦʮʝʩʽ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ 
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ʦʩʦʙʽ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ð ʩʪʨʘʭʦʚʦʤʫ ʝʢʩʧʝʨʪʫ, ʜʦʚʦʜʠʪʴʩʷ 
ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʢʨʠʪʝʨʽʾʚ, ʯʠʥʥʠʢʽʚ. 
ʋʭʚʘʣʝʥʥʷʤ ʨʽʰʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʚʠʙʽʨ ʽʟ ʩʧʠʩʢʫ ʤʦʞʣʠʚʠʭ 
ʘʣʴʪʝʨʥʘʪʠʚ. ʇʨʠʡʥʷʪʠ çʧʨʘʚʠʣʴʥʝè ʨʽʰʝʥʥʷ ʦʟʥʘʯʘʻ ʦʙʨʘʪʠ ʪʘʢʫ 
ʘʣʴʪʝʨʥʘʪʠʚʫ ʟ ʯʠʩʣʘ ʤʦʞʣʠʚʠʭ, ʚ ʷʢʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʢʨʠʪʝ-
ʨʽʾʚ, ʯʠʥʥʠʢʽʚ ʽ ʚʠʤʦʛ ʙʫʜʝ ʦʧʪʠʤʽʟʦʚʘʥʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ, ʪʦʙ-
ʪʦ ʚʦʥʦ ʚ ʤʘʢʩʠʤʘʣʴʥʽʡ ʤʽʨʽ ʩʧʨʠʷʪʠʤʝ ʜʦʩʷʛʥʝʥʥʶ ʤʝʪʠ ʨʦʙʦʪʠ 
ʩʪʨʘʭʦʚʦʛʦ ʝʢʩʧʝʨʪʘ.  
ʉʧʝʮʠʬʽʢʘ ʩʪʨʘʭʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʜʣʷ ʩʫʯʘʩʥʦʾ ʩʪʨʘʭʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʝʤʦʞʣʠʚʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʩʪʨʘ-
ʭʦʚʠʢʘ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ (Accidʝnt), ʷʢʘ ʜʦʟ- 
ʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʟ ʧʠʪʘʥʴ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨ- 
ʪʠʟʠ. 
ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʻ ʾʾ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʧʽʜʪʨʠʤʢʘ ʟʘ ʨʘʭʫʥʦʢ ʜʘʥʠʭ ʧʨʦ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʟ ʾʭ ʢʽʣʴʢʽʩʥʠʤʠ 
ʪʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʥʘʡʙʽʣʴʰʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ɺʠʢʦʨʠʩ-
ʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Accident ʜʦʧʦʤʘʛʘʻ ʨʦʙʦʪʽ ʝʢʩʧʝʨʪʘ 
ʧʨʠ ʨʦʟʩʣʽʜʫʚʘʥʥʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʧʨʦʛ- 
ʥʦʟʽ ʾʭ ʤʦʞʣʠʚʦʛʦ ʥʘʩʪʘʥʥʷ. ʉʪʚʦʨʝʥʘ ʥʝʯʽʪʢʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦ-
ʜʝʣʴ ʝʢʩʧʝʨʪʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʧʨʠ ʩʪʨʘʭʫ-
ʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʟʥʘʡʰʣʘ ʩʚʦʻ ʟʘʩʪʦ-
ʩʫʚʘʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʙʣʦʮʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 
ʊʨʝʙʘ ʚʠʷʚʠʪʠ ʚʧʣʠʚ ʧʨʠʯʠʥʠ, ʚʠʜʽʚ ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʚ ʤ. ʃʫʛʘʥʩʴʢʫ, ʩʧʠ-
ʨʘʶʯʠʩʴ ʥʘ ʥʘʷʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦ-
ʚʘʥʦ ʥʝʯʽʪʢʽ ʨʝʛʨʝʩʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴ-
ʢʦʩʪʽ ʧʦʪʝʨʧʽʣʠʭ ʚʽʜ ʧʨʠʯʠʥ, ʚʠʜʽʚ ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʧʨʠʟ- 
ʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʧʨʠʯʠʥ, 

ʧʦʜʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ: 
 

12212222110
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ɼʘʣʽ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝ- 

ʬʽʮʽʻʥʪʽʚiʘ
~ . 

ɿʛʽʜʥʦ ʜʝʨʞʘʚʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʫ ʦʢʨʝʤʦ ʧʦ ʚʠʜʘʭ ʧʦʜʽʡ, ʧʦ 
ʧʨʠʯʠʥʘʭ ʪʘ ʧʦ ʦʙʣʘʜʥʘʥʥʶ ʚʠʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʘ ʥʝ-
ʙʝʟʧʝʯʥʽ ʧʦ ʤ. ʃʫʛʘʥʩʴʢʫ ʨʽʟʥʦʚʠʜʠ ʬʘʢʪʦʨʽʚ ʟʘ 3 ʨʦʢʠ ʩʧʦʩʪʝʨʝ-
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ʞʝʥʴ (2010ð2012 ʨʨ.). ɿʨʦʙʠʚʰʠ ʚʠʙʽʨʢʫ ʟʘ ʪʨʠ ʨʦʢʠ, ʜʣʷ ʤ. ʃʫ-
ʛʘʥʩʴʢʘ ʚʠʷʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 13 ʚʠʜʽʚ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʦ- 
ʜʷʪʴ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ: ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʧʨʠʛʦʜʘ (ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʥʘʾʟʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ); ʧʘʜʽʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ (ʫ 
ʪʦʤʫ ʯʠʩʣʽ: ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ, ʟ ʚʠʩʦʪʠ; ʚ ʢʦʣʦʜʷʟʴ, ʻʤʥʽʩʪʴ, 
ʷʤʫ ʪʦʱʦ); ʧʘʜʽʥʥʷ, ʦʙʨʫʰʝʥʥʷ, ʦʙʚʘʣʝʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʤʘʪʝʨʽʘʣʽʚ, 
ʧʦʨʦʜʠ, ˇʨʫʥʪʫ ʪʦʱʦ; ʜʽʷ ʧʨʝʜʤʝʪʽʚ ʪʘ ʜʝʪʘʣʝʡ, ʱʦ ʨʫʭʘʶʪʴʩʷ, ʨʦ-
ʟʣʽʪʘʶʪʴʩʷ,ʦʙʝʨʪʘʶʪʴʩʷ; ʜʽʷ ʨʫʭʦʤʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, 
ʜʝʪʘʣʝʡ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ; ʜʽʷ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝ-
ʨʘʪʫʨ (ʢʨʽʤ ʧʦʞʝʞ); ʥʘʚʤʠʩʥʝ ʚʙʠʚʩʪʚʦ ʘʙʦ ʪʨʘʚʤʘ, ʟʘʧʦʜʽʷʥʘ 
ʽʥʰʦʶ ʦʩʦʙʦʶ; ʽʥʰʽ ʚʠʜʠ. 
ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʨʦʙʣʝʥʦ ʚʠʙʽʨʢʫ ʧʦ ʧʨʠʯʠʥʘʭ ʜʣʷ ʪʨʴʦʭ ʨʦ-

ʢʽʚ ʧʦ ʤʽʩʪʫ ʃʫʛʘʥʩʴʢʫ ʪʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 20 ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʧʨʠ-
ʯʠʥ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʤ. ʃʫʛʘʥʩʴʢʘ: ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ, ʥʝʜʦʩ- 
ʢʦʥʘʣʽʩʪʴ, ʥʝʜʦʩʪʘʪʥʷ ʥʘʜʽʡʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; ʥʝʟʘʜʦʚʣ̔-ɹ 
ʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʙʫʜʠʥʢʽʚ, ʩʧʦʨʫʜ, ʪʝʨʠ-
ʪʦʨʽʾ; ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; ʥʝʟʘʜʦ-
ʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʥʝʟʘʜʦʚʽʣʴʥʝ ʬʫʥʢ- 
ʮʽʦʥʫʚʘʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʢʪʘ-
ʞʫ; ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʯʝʨʝʟ ʥʝʟʘ-
ʙʝʟʧʝʯʝʥʽʩʪʴ ʥʠʤʠ; ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; ʧʦʨʫ-
ʰʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫ- 
ʚʘʥʥʷ, ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʪʦʱʦ; ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʽʜ 
ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞ- 
ʥʴʦʛʦ ʨʫʭʫ;ʥʝʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʟʘ ʾʭ 
ʥʘʷʚʥʦʩʪʽ); ʧʦʨʫʰʝʥʥʷ ʪʨʫʜʦʚʦʾ ʽ ʚʠʨʦʙʥʠʯʦʾ ʜʠʩʮʠʧʣʽʥʠ (ʫ ʪʦʤʫ 
ʯʠʩʣʽ ʥʝʚʠʢʦʥʘʥʥʷ ʧʦʩʘʜʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ, ʥʝʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʽʥ-
ʩʪʨʫʢʮʽʡ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ); ʥʝʟʘʜʦʚʽʣʴʥʽ ʬʽʟʠʯʥʽ ʜʘʥʽ ʘʙʦ ʩʪʘʥ 
ʟʜʦʨʦʚôʷ; ʪʨʘʚʤʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʠʧʨʘʚʥʠʭ ʜʽʡ ʽʥʰʠʭ ʦʩʽʙ; 
ʽʥʰʽ ʧʨʠʯʠʥʠ. 
ɿʨʦʙʣʝʥʦ ʚʠʙʽʨʢʫ ʧʦ ʚʠʜʘʭ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤ. ʃʫʛʘʥʩʴʢ ʟʘ 

2010ð2012 ʨʨ. ʪʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 7 ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ, 
ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʝʢʩʧʣʫʘ-
ʪʘʮʽʷ ʷʢʠʭ ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ, ʩʝʨʝʜ ʷʢʠʭ: ʦʙʣʘʜ-
ʥʘʥʥʷ ʚʽʜʩʫʪʥʻ; ʫʩʪʘʪʢʫʚʘʥʥʷ ʛʽʨʥʠʯʦʰʘʭʪʥʝ; ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʽʜʡ̔- 
ʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʝ (ʢʦʥʚʝʻʨʠ); ʚʝʨʩʪʘʪʠ ʤʝʪʘʣʦʨʽʟʘʣʴʥʽ; ʫʩʪʘʪ-
ʢʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʝ ʜʣʷ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʘʚʪʦʤʦʙʽʣʽ; 
ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʠʚʰʠ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ (ʚʠʜʽʚ 
ʧʦʜʽʡ, ʧʨʠʯʠʥ, ʦʙʣʘʜʥʘʥʥʷ) ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧ- 
ʥʽ ʥʝʯʽʪʢʽ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʤ. ʃʫʛʘʥʩʴʢʘ ʟʘ ʤʝʪʦʜʦʤ 
ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ: 

1. ɼʣʷ ʚʠʜʽʚ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠ-
ʨʦʙʥʠʮʪʚʽ: 
 

262214111097

6543211

62,029,13,06,08,09,09,1

3,25,05,18,09,06,11,0

xxxxxxx

xxxxxxy

+++++++

+++++++=
, (9) 

 
ʜʝ 262214111097654321 ,,,,,,,,,,,, xxxxxxxxxxxxx  ð ʥʘʡʧʦʰʠʨʝʥʽʰʽ 

ʚʠʜʠ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʫ 

ʤ. ʃʫʛʘʥʩʴʢʫ. ɸ ʩʘʤʝ: 
x1 ð ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʧʨʠʛʦʜʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ: x2 ð ʥʘʾʟʜ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 
x3 ð ʧʘʜʽʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ: x4 ð ʧʽʜ ʯʘʩ ʧʝʨʝʩʫ-

ʚʘʥʥʷ; x5 ð ʟ ʚʠʩʦʪʠ; x6 ð ʚ ʢʦʣʦʜʷʟʴ, ʻʤʥʽʩʪʴ, ʷʤʫ ʪʦʱʦ; 
x7 ð ʧʘʜʽʥʥʷ, ʦʙʨʫʰʝʥʥʷ, ʦʙʚʘʣʝʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʤʘʪʝʨʽʘ-

ʣʽʚ,ʧʦʨʦʜʠ, ˇʨʫʥʪʫ ʪʦʱʦ; 
x9 ð ʦʙʚʘʣʝʥʥʷ ʪʘ ʦʙʨʫʰʝʥʥʷ ʧʦʨʦʜʠ, ˇʨʫʥʪʫ ʪʦʱʦ; 
x10 ð ʜʽʷ ʧʨʝʜʤʝʪʽʚ ʪʘ ʜʝʪʘʣʝʡ, ʱʦ ʨʫʭʘʶʪʴʩʷ, ʨʦʟʣʽʪʘʶʪʴ-

ʩʷ,ʦʙʝʨʪʘʶʪʴʩʷ; 
x11 ð ʜʽʷ ʨʫʭʦʤʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʜʝʪʘʣʝʡ ʦʙʣʘʜʥʘʥ-

ʥʷ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ; 
x14 ð ʜʽʷ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʢʨʽʤ ʧʦʞʝʞ); 
x22 ð ʥʘʚʤʠʩʥʝ ʚʙʠʚʩʪʚʦ ʘʙʦ ʪʨʘʚʤʘ, ʟʘʧʦʜʽʷʥʘ ʽʥʰʦʶ ʦʩʦʙʦʶ; 
x26 ð ʽʥʰʽ ʚʠʜʠ. 
2. ɼʣʷ ʧʨʠʯʠʥ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ:  

 

656462
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5251504740
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, (10) 

 
ʜʝ ,,,,,,,,,,,,,,,,, 6259585756545352515047,40393836353428 xxxxxxxxxxxxxxxxxx

6564,xx ð ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʧʨʠʯʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʩʪʘʥʥʷ 

ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʫ ʤ. ʃʫʛʘʥʩʴʢʫ, ʩʘʤʝ: 
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x28 ð ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ, ʥʝʜʦʩʪʘʪʥʷ ʥʘ-
ʜʽʡʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; 

x34 ð ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʙʫ-
ʜʠʥʢʽʚ, ʩʧʦʨʫʜ, ʪʝʨʠʪʦʨʽʾ; 

x35 ð ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; 
x36 ð ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 
x38 ð ʽʥʰʽ; 
x39 ð ʥʝʟʘʜʦʚʽʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʘʙʦ ʚʽʜʩʫ-

ʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ; 
x40 ð ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʢʪʘʞʫ; 
x47 ð ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʯʝʨʝʟ 

ʥʝʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʥʠʤʠ; 
x50 ð ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; 
x51 ð ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜ-

ʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʪʦʱʦ; 
x52 ð ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪ- 

ʥʠʭ ʟʘʩʦʙʽʚ; 
x53 ð ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ; 
x54 ð ʥʝʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʟʘ ʾʭ 

ʥʘʷʚʥʦʩʪʽ); 
x56 ð ʧʦʨʫʰʝʥʥʷ ʪʨʫʜʦʚʦʾ ʽ ʚʠʨʦʙʥʠʯʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ: x57 ð ʥʝʚʠʢʦʥʘʥʥʷ ʧʦʩʘʜʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ; x58 ð ʥʝʚʠʢʦ-
ʥʘʥʥʷ ʚʠʤʦʛ ʽʥʩʪʨʫʢʮʽʡ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; x62 ð ʽʥʰʽ; 

x64 ð ʥʝʟʘʜʦʚʽʣʴʥʽ ʬʽʟʠʯʥʽ ʜʘʥʽ ʘʙʦ ʩʪʘʥ ʟʜʦʨʦʚôʷ; 
x65 ð ʪʨʘʚʤʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʠʧʨʘʚʥʠʭ ʜʽʡ ʽʥʰʠʭ ʦʩʽʙ. 
3. ʆʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʪʨʘʥʩʧʦʨʪ- 

ʥʽ ʟʘʩʦʙʠ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʷʢʠʭ ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ: 
 

12210299

967270673

73,31,05,1

9,013,04,053,25,4

xxx

xxxxy

+++

++-++=
, (11) 

 
ʜʝ 1221029996727067 ,,,,,, xxxxxxx  ð ʥʘʡʧʦʰʠʨʝʥʽʰʝ ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪ- 
ʢʫʚʘʥʥʷ, ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʝʢʩʧʣʫʘʪʘʮʽʷ 
ʷʢʠʭ ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʫ ʤ. ʃʫʛʘʥʩʢɹʫ, ʘ ʩʘʤʝ: 

x67 ð ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʩʫʪʥʻ;  
x70 ð ʫʩʪʘʪʢʫʚʘʥʥʷ ʛʽʨʥʠʯʦʰʘʭʪʥʝ; 
x72 ð ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʽʜʽʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʝ (ʢʦʥʚʝʻʨʠ); 
x96 ð ʚʝʨʩʪʘʪʠ ʤʝʪʘʣʦʨʽʟʘʣʴʥʽ; 
x99 ð ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʝ ʜʣʷ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 
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x102 ð ʘʚʪʦʤʦʙʽʣʽ; 
x122 ð ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ. 
ɼʘʣʽ ʦʪʨʠʤʘʥʦ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʪʘ 

ʧʦʨʽʚʥʷʥʦ ʾʭ ʽʟ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʨʝʚʽʨʝʥʦ 
ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʙʦʪʠ ʥʝʯʽʪʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʧʝʨʪʥʦʾ ʨʦ-
ʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ 
ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʇʦʙʫʜʦʚʘʥʽ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʬʘʢ-
ʪʠʯʥʦ ʻ ʧʨʦʜʫʢʮʽʡʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʘ ʪʦʤʫ 
ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʪʦʯʥʝʥʥʷ (çʩʘʤʦʥʘʚʯʘʥʥʷè) 
ʧʨʦʜʫʢʮʽʡʥʦʾ ʤʦʜʝʣʽ ʝʢʩʧʝʨʪʥʦʾ ʨʦʙʦʪʠ. 
ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʧʦ ʧʨʠʯʠʥʘʭ ʥʘʩʪʘʥ-

ʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʤʘʻ ʚʠʛʣʷʜ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 8. 
 

 

ʈʠʩ. 8. ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʽ ʜʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ  
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥ ʥʘʩʪʘʥʥʷ 

ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪ-
ʨʘʞʜʘʣʠʭ ʧʦ ʚʠʜʘʭ ʧʦʜʽʡ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʜʠʚ. ʨʠʩ. 9). 
 

 

ʈʠʩ. 9. ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʽ ʜʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ  
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ ʧʦʜʽʡ 
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ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʽ ʜʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 10. 
 

 

ʈʠʩ. 10. ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʽ ʜʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ  
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʢʠ ʧʦ ʢʦʞʥʽʡ ʟʘʣʝʞʥʦʩʪʽ (9)ð(11) ʩʚʽʜʯʘʪʴ 
ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʥʝʯʽʪʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩ-
ʧʝʨʪʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ 
ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʘʚʝʜʝʥʽ ʛʨʘʬʽʢʠ ʧʦʢʘʟʫʶʪʴ 
ʥʝʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʽʜ ʟʤʦʜʝʣʴʦʚʘʥʠʭ. 
ʅʘʩʣʽʜʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨ- 

ʪʠʟʠ ʫ ʃʫʛʘʥʩʴʢʽʡ ʜʠʨʝʢʮʽʾ ʌʦʥʜʫ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠ-
ʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʻ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘ ʧʝʨʽʦʜ ʟ 
2010 ʧʦ 2012 ʨʦʢʠ. 
ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʨʠʟʠʢ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ 
ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʥʘʣʘʰʪʦʚʫʶʯʠʩʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʝʨʽʦʜ ʯʘʩʫ, ʛʘ-
ʣʫʟʴ, ʘʣʝ ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦ-
ʛʦ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʧʝʮʠʬʽʢʠ.  
ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʣʦʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

Accident ʜʦʟʚʦʣʷʻ ʝʢʩʧʝʨʪʫ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʩʪʦʩʦʚʥʦ ʥʝʱʘʩ-
ʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚ- 
ʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, 
ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʽʥʬʦʨ- 
ʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʙʣʦʢʫ, ʟʛʽʜ-
ʥʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʩʣʫʞʙʫ ʩʪʨʘʭʦʚʠʭ ʝʢʩʧʝʨʪʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, 
ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ [10], ʻ ʤʦʞʣʠʚʽʩʪʴ: 
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ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʨʦʟʨʽʟʽ ʚʽʜʜʽʣʝʥʴ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦ-
ʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝ-
ʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʋʢʨʘʾʥʠ; 
ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʨʦʟʨʽʟʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʫʚʘʣ-ɹ 

ʥʠʢʽʚ; 
ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʘʤ; 
ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʦ ʚʠʜʘʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ; 
ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʨʦʟʨʽʟʽ ʧʨʠʯʠʥ ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ; 
ð ʘʥʘʣʽʟʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʦ ʚʠʜʘʭ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʷʢʦʛʦ ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ; 
ð ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʘʚʘʨʽʡʥʦʩʪʽ (ʚ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʚʽʜʧʦʚʽʜ-

ʥʠʤ ʧʝʨʽʦʜʦʤ ʤʠʥʫʣʦʛʦ ʨʦʢʫ); 
ð ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʧʦ ʟʘʪʚʝʨʜʞʝʥʽʡ ʬʦʨʤʽ; 
ð ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʩʪʘʥ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ; 
ð ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ ʧʦ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʫ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʫ.  
ɼʝʪʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʣʦʢʫ ʩʠʩʪʝʤʠ Acci- 

dent ʙʫʣʦ ʦʧʠʩʘʥʦ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ, ʷʢʘ, 
ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʯʘʩʪʠʥʦʶ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠ-
ʟʠ. ɿʘʚʜʷʢʠ ʥʝʯʽʪʢʽʡ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʟʚʽʪʽʚ ʚ ʩʠʩʪʝ-
ʤʽ, ʘ ʜʘʣʽ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʝʢʩʧʝʨʪʦʤ. 
ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʧʦʜʽʾ, ʷʢʘ ʪʨʘʧʠʣʘʩʴ ʥʘ ʦʢʨʝ-

ʤʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʦʙʠʨʘʻʪʴʩʷ: 
ð ʧʝʨʽʦʜ ʯʘʩʫ, ʚ ʷʢʦʤʫ ʩʪʘʣʘʩʷ ʘʙʦ ʤʦʞʝ ʩʪʘʪʠʩʷ ʧʦʜʽʷ;  
ð ʧʦʜʽʾ, ʷʢʽ ʚʞʝ ʨʦʟʩʣʽʜʫʚʘʥʥʽ, ʘʙʦ ʪʽ, ʷʢʽ ʱʝ ʨʦʟʩʣʽʜʫʶʪʴʩʷ 

(ʘʙʦ ʚʩʽ ʧʦʜʽʾ ʨʘʟʦʤ);  
ð ʪʠʧ ʘʢʪʫ, ʱʦ ʙʫʚ ʩʢʣʘʜʝʥʠʡ (ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʟʥʘʥʥʷ ʩʪʨʘʭʦ-

ʚʦʛʦ ʚʠʧʘʜʢʫ);  
ð ʚʽʜʜʽʣʝʥʥʷ ʘʙʦ ʦʢʨʝʤʠʡ ʧʽʜʨʦʟʜʽʣ;  
ð ʦʜʥʘ ʧʨʠʯʠʥʘ ʘʙʦ ʚʩʽ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ;  
ð ʬʘʢʪʦʨʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʚʨʘʭʦʚʫʻ ʫʩʽ ʧʘʨʘʤʝʪʨʠ ʥʘ-

ʩʪʘʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʱʝ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ 
ʙʘʛʘʪʦ ʢʦʤʙʽʥʘʮʽʡ ʚʠʙʦʨʫ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʙʽʣʴʰʝ 100. 
ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ ʟʚʽʪʥʦʩʪʽ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʃʫʛʘʥʩʴʢʘ, 

ʝʢʩʧʝʨʪ ʤʦʞʝ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʝʢʩʧʝʨʪ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʚʜʦʩʢʦ-
ʥʘʣʝʥʥʷ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʚʘ-
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ʣʽʬʽʢʘʮʽʡʥʦʾ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘ- 
ʮʶʶʯʠʭ.  
ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʪʝ, ʱʦ ʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ, 

ʪʦʤʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʪʘʨʠʬʽʚ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠ-
ʚʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʩʪʨʘʭʦʚʠʭ ʝʢʩʧʝʨʪʽʚ. 
ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʧʝʨʪ- 

ʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ-ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝ-
ʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʚʠʜʽʚ ʧʦʜʽʡ, ʧʨʠʯʠʥ ʪʘ ʦʙ-
ʣʘʜʥʘʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ 
ʙʣʦʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Accident.  
ʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʫ ʧʦ ʧʨʠʯʠʥʘʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʧʦ ʤ. ʃʫ-

ʛʘʥʩʴʢ ʚ ʦʙʨʘʥʦʤʫ ʧʝʨʽʦʜʽ (2010-2012 ʨʨ.) ʜʘʻ ʟʤʦʛʫ ʜʦʩʣʽʜʠʪʠ, 
ʷʢʽ ʩʘʤʝ ʧʨʠʯʠʥʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʫ ʤʽʩʪʽ. ɿʽ ʟʚʽʪʫ ʚʠʷʚʣʝʥʦ, 
ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʩʪʘʻʪʴʩʷ ʧʦ ʦʨʛʘʥʽʟʘʮʽʡ-
ʥʠʤ ʧʨʠʯʠʥʘʤ, ʜʘʣʽ ʡʜʫʪʴ ʪʝʭʥʽʯʥʽ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ. ɿʛʽʜʥʦ 
ʟʚʽʪʫ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘ ʚʠʜʘʤʠ 
ʩʪʨʘʭʦʚʠʭ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ, ʜʣʷ ʤʽʩʪʘ 
ʃʫʛʘʥʩʴʢʘ ʻ ʥʘʩʪʫʧʥʽ:  
ð ʧʘʜʽʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ;  
ð ʧʘʜʽʥʥʷ, ʦʙʚʘʣ, ʟʘʚʘʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʤʘʪʝʨʽʘʣʽʚ, ʧʦʨʦʜʠ, 

ˇʨʫʥʪʫ ʪʦʱʦ;  
ð ʜʽʷ ʨʫʭʣʠʚʠʭ ʽ ʦʙʝʨʪʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʰʠʥ ʽ 

ʤʝʭʘʥʽʟʤʽʚ; 
ð ʧʘʜʽʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʟ ʚʠʩʦʪʠ.  
ɿʘʛʘʣʴʥʠʡ ʟʚʽʪ ʱʦʜʦ ʦʙʣʘʜʥʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʃʫʛʘʥʩʴʢʘ ʻ ʫʩʪʘʪʢʫʚʘʥʥʷ ʛʽʨʥʠ-
ʯʦʰʘʭʪʥʝ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʽʜʽʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʝ (ʢʦʥʚʝʻʨʠ), 
ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ ʤʽʩʪʘ. 
ʇʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʣʦʢʫ ʩʠʩ-

ʪʝʤʠ Accident ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʝʢʩʧʝʨʪʫ ʚʠʟʥʘʯʠʪʠ, ʷʢʝ ʧʽʜʧʨʠʻʤ-
ʩʪʚʦ ʚ ʨʝʛʽʦʥʽ ʻ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʷʢʽ 
ʯʠʥʥʠʢʠ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 
ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʋ ʝʢʩʧʝʨʪʘ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʘʚʠʪʠ ʫ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʤ ʯʠʥʥʠʢʘʤ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʨʦʥʦʨʤʫʚʘ-
ʪʠ ʾʭ, ʘ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʮʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟ-
ʧʝʯʥʽ ʪʘ ʧʨʦʚʝʩʪʠ ʛʥʫʯʢʫ ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʽ ʪʘʨʠʬʥʫ ʧʦʣʽʪʠʢʫ. 
ʉʘʤʝ ʘʥʘʣʽʪʠʯʥʠʡ ʙʣʦʢ ʜʦʟʚʦʣʷʻ ʝʢʩʧʝʨʪʫ ʚ ʤʽʨʫ ʩʚʦʻʾ ʦʙʽʟʥʘ-

ʥʦʩʪʽ ʟʨʦʙʠʪʠ ʜʽʻʚʫ ʦʮʽʥʢʫ ʧʨʦ ʩʪʘʥ ʩʧʨʘʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ-ʩʪʨʘ- 
ʭʫʚʘʣʴʥʠʢʫ. ʗʢʱʦ ʮʴʦʛʦ ʙʫʜʝ ʟʘʤʘʣʦ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʽʥʰʽ 
ʩʢʣʘʜʦʚʽ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ. 
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ʉʪʨʘʭʦʚʘ ʝʢʩʧʝʨʪʠʟʘ ʟʘʣʝʞʠʪʴ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜ ʝʬʝʢʪʠʚʥʦʾ 
ʨʦʙʦʪʠ ʩʪʨʘʭʦʚʦʛʦ ʝʢʩʧʝʨʪʘ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ 
ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʢʦʤʝʨʮʽʡʥʠʭ 
ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ʆʩʥʦʚʫ ʮʽʻʾ ʨʦʙʦʪʠ ʩʢʣʘʜʘʶʪʴ: 
ð ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʟʽ ʩʪʨʘʭʫʚʘʣʴʥʠʢʘʤʠ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘ 

ʨʘʭʫʥʦʢ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʾʭ ʩʪʨʘʭʦʚʦʾ ʥʝʙʝʟʧʝʢʠ; 
ð ʘʥʘʣʽʟ ʩʪʨʘʭʦʚʦʛʦ ʧʦʣʷ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠ-

ʧʘʜʢʽʚ ʷʢ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 
ʇʨʦʚʝʜʝʥʥʷʤ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʝʢʩʧʝʨʪʠ ʟ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʧʦʢʣʠʢʘʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʟʥʘʯʥʫ 
ʯʘʩʪʠʥʫ ʟʘʚʜʘʥʴ ʟ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʚ ʪʦ-
ʤʫ ʯʠʩʣʽ ʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʦʨʘʜʯʽ ʬʫʥʢʮʽʾ. ʋ ʚʠʢʦʥʘʚʯʽʡ ʜʠʨʝʢ-
ʮʽʾ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ 
ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʋʢʨʘʾʥʠ ʥʘ ʩʴʦʛʦʜ- 
ʥʽʰʥʽʡ ʜʝʥʴ ʧʨʘʮʶʶʪʴ ʩʪʨʘʭʦʚʽ ʝʢʩʧʝʨʪʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʷʢʽ 
ʧʨʦʚʦʜʷʪʴ ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʌʦʥʜʽ ʧʽʜʧʨʠʻʤʩʪ-
ʚʘʭ, ʫʩʪʘʥʦʚʘʭ, ʦʨʛʘʥʽʟʘʮʽʷʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʪʘ 
ʚʠʜʫ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ɺʥʘʩʣʽʜʦʢ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ ʧʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽ. ʇʦʪʽʤ ʩʢʣʘʜʘʶʪʴʩʷ ʧʨʦʪʦʢʦʣʠ ʧʨʦ 
ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʢʘʨʛʠ ʪʘ ʟʘʷʚʠ 
ʟʘʩʪʨʘʭʦʚʘʥʠʭ, ʚʥʦʩʷʪʴʩʷ ʧʦʜʘʥʥʷ ʨʦʙʦʪʦʜʘʚʮʶ. ɿʛʽʜʥʦ ʨʽʰʝʥʥʷ 
ʝʢʩʧʝʨʪʘ ʥʘʩʣʽʜʢʦʤ ʤʦʞʝ ʙʫʪʠ ʟʘʙʦʨʦʥʘ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʜʽʣʴʥʠʮʴ, ʮʝʭʽʚ. 
ʅʘʩʣʽʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨ- 

ʪʠʟʠ ʫ ʃʫʛʘʥʩʴʢʽʡ ɼʠʨʝʢʮʽʾ ʌʦʥʜʫ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠ-
ʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʣʘ ʧʦʟʠʪʠʚ-
ʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʩʦʪʢʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʽʩʣʷ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝʣʝʡ ʪʘ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ. 

 
ˏ̉̒̎̏̃̋̉ 
 
ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʪʨʘʭʦʚʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʤʦʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʪʘ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʘ ʩʧʨʷʤʦʚʘ-
ʥʘ ʥʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʢʦʨʝ-
ʛʫʚʘʥʥʷ ʪʘʨʠʬʫ ʩʪʨʘʭʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʜʘʣʦ 
ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʩʪʘʥʫ ʚʠʨʦʙʥʠʯʦʾ ʥʝʙʝʟʧʝʢʠ ʧʽʜʧ-
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ʨʠʻʤʩʪʚʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʥʘ ʧʽʜʧʨʠʻʤ- 
ʩʪʚʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʯʦ ʬʘʢʪʦʨʽʚ ʪʘ ʽʥʰʠʭ 
ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 
ʈʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʩʪʨʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚʠʢʦʨʠʩ- 

ʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʟʚʘʞʝʥʦʛʦ ʨʽʰʝʥʥʷ ʩʪʨʘʭʦʚʠʤ ʝʢʩʧʝʨ-
ʪʦʤ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʧʨʝʚʝʥʪʠʚʥʦʾ ʪʘ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ 
ʩʪʨʘʭʦʚʠʢʘ.  
ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʝ ʟʘʩʚʽʜʯʠʣʦ ʾʭ ʘʜʝʢ- 
ʚʘʪʥʽʩʪʴ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʚʽʜʦʙʨʘʟʠʣʦʩʴ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʟʤʝʥʰʝʥʥʽ 
ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʟʤʝʥ-
ʰʝʥʥʽ ʩʫʤʠ ʚʠʧʣʘʪ ʚʽʜʰʢʦʜʫʚʘʥʴ ʧʦ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʘʭ, ʱʦ 
ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʪʨʘʭʦʚʠʢʘ. ɿʛʽʜʥʦ 
ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʨʛʘ-
ʥʽʟʘʮʽʾ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʩʪʨʘʭʦʚʠʭ ʝʢʩʧʝʨʪʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʤʦʞʝ ʙʫʪʠ ʚʠ-

ʢʦʨʠʩʪʘʥʠʡ ʫ ʨʦʙʦʪʽ ʥʝ ʪʽʣʴʢʠ ʩʪʨʘʭʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʘʣʝ ʡ ʩʧʨʷ-
ʤʦʚʘʥʠʡ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ (ʟʦʢʨʝ-
ʤʘ, ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʌʦʥʜʽ ʩʦʮʽʘʣʴʥʦʛʦ 
ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡ-
ʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʋʢʨʘʾʥʠ). 
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ˠ ̨̒̓́̓̓ ̑̏̈̑̏̂̌̆̎̏ ̗̝̋̏̎̆̐̓̔́̌̎̉̊ ̨̨̖̐̅̅ ̅̏ ̟̠̍̏̅̆̌̃́̎̎ ̨̕Ȥ
̩̎́̎̒̏̃̏ ̨̨̒̓̊̋̏̒̓ ̨̤̐̅̐̑̉̍̒̓̃ȟ ̏̚ ̠̤̐̏̌̄́ ̃ ̨̨̗̟̏̎̃́̎̎ ̒̓́̎̔ 
̨̩̋̏̍̐́̎ ̙̠̖̌̏̍ ̨̠̅́̄̎̏̒̓̔̃́̎̎ ̨̍̏̇̌̉̃̏̒̓ ̩̩ ̂́̎̋̑̔̓̒̓̃́ ̈́ 
̖̑́̔̎̏̋ ̙̐̏̔̋̔ ̨́̎́̌̏̄̊ ̨̍̇ ̐̏̋́̈̎̉̋́̍̉ ̨̨̠̝̅̌̎̏̒̓ ̨̗̤̩ ̋̏̍Ȥ
̨̩̐́̎ ̓́ ̨̤̐̅̐̑̉̍̒̓̃ȟ ̏̚ ̃̇̆ ̈̂́̎̋̑̔̓̔̃́̌̉ȟ ́ ̓́̋̏̇ ̨̎́̎̒̏̃̏̕ 
̨̝̖̒̓́̂̌̎̉ ̨̋̏̍̐́̎̊Ȣ ˑ̠̌ ̐̏̂̔̅̏̃̉ ̨̆̋̏̎̏̍̋̏-̘̖̍́̓̆̍́̓̉̎̉ 
̍̏̅̆̌̆̊ ̘̠̐̆̑̆̅̂́̆̎̎ ̂́̎̋̑̔̓̒̓̃́ ̂̔̌̏ ̈́̒̓̏̒̏̃́̎̏ ̍̆̓̏̅̉ ̓̆̏- 
̨̑̊ ̨̘̩̎̆̓̋̏ ̨̌̏̄̋̉ȟ ̖̎̆̊̑̏̎̎̉ ̍̆̑̆̇ ̓́ ̨̅̉̒̋̑̉̍̎́̎̓̎̏̄̏ ́̎́Ȥ
̨̌̈̔Ȣ ˍ̨̎́̌̈ ̖̐̑̏̃̆̅̆̎̉ ̨̆̋̒̐̆̑̉̍̆̎̓̃ ̅̏̈̃̏̌̉̃ ̠̃̉̃̉̓̉ ̘̈̎́̎̔ 
̨̨̨̝̎̆̃̅̐̏̃̅̎̒̓ ̨̖̃̅̏̍̉ ̨̙̑́̎̆ ̨̖̅̉̒̋̑̉̍̎́̎̓̎̉ ̍̏̅̆̌̆̊ ̔̍̏Ȥ
̃́̍ ̨̗̩̓̑́̎̒̏̑̍́̊̎̏̕ ̨̆̋̏̎̏̍̋̉ȟ ́ ̓́̋̏̇ ̐̏̋́̈́̃ ̝̅̏̒̉̓ ̃̉̒̏̋̔ 
̨̘̝̓̏̎̒̓ ̘̠̐̆̑̆̅̂́̆̎̎ ̂́̎̋̑̔̓̒̓̃ ̨̤̐̅̐̑̉̍̒̓̃ ̨̈ ̃̉̋̏̑̉̒̓́̎Ȥ
̠̎̍ ̖̑̏̈̑̏̂̌̆̎̉ ́̃̓̏̑̏̍ ̨̆̋̏̎̏̍̋̏-̘̖̍́̓̆̍́̓̉̎̉ ̍̏̅̆̌̆̊Ȣ ˏ̨̒ 
̨̍̏̅̆̌ ̐̏̂̔̅̏̃́̎̏ ̎́ ̖̏̅̎̉ ̨ ̖̓̉ ̖̒́̍̉ ̖̍̎̏̇̉̎́ ̠̟̟̘̖̐̏̒̎̉ 
̨̖̈̍̎̎̉ ̓́ ̨̏̐̓̉̍̈̏̃́̎̏ ̎́ ̖̏̅̎́̋̏̃̉ ̘̖̒̓́̓̉̒̓̉̎̉ ̖̅́̎̉ ̏̅̏̚ 
̨̨̠̝̅̌̎̏̒̓ ̩̝̖̔̋̑́̎̒̋̉ ̨̤̐̅̐̑̉̍̒̓̃Ȣ ˟̠̆̒̓̔̃́̎̎ ̍̏̅̆̌̆̊ ̓́̋̏̇ 
̨̟̝̈̅̊̒̎̃́̌̏̒ ̎́ ̨̏̅̎̊ ̨̘̒̓́̓̉̒̓̉̎̊ ̨̨̗̃̉̂̑ȟ ̏̚ ̅́̌̏ ̍̏̇̌̉Ȥ
̨̝̃̒̓ ̈̑̏̂̉̓̉ ̨̠̝̐̏̑̃̎̌̎̉̊ ̨́̎́̌̈ ̓́ ̏̓̑̉̍́̓̉ ̨̨̨̃̅̐̏̃̅̎ ̃̉̒- 
̎̏̃̋̉ ̏̅̏̚ ̨̆̆̋̓̉̃̎̏̒̓̕ ̨̨̑̈̎̏̍́̎̓̎̏̄̏ ̘̍́̓̆̍́̓̉̎̏̄̏ ̨̎Ȥ
̨̟̒̓̑̔̍̆̎̓́̑ ̐̑̉ ̨̨̙̃̉̑̆̎̎ ̨̘̈́̅́ ̨̨̗̩̋̌́̒̉̋́̕ ̏̂ǫ̤̃̄̋̓̃ ̨̅̏̒̌Ȥ
̠̅̇̆̎̎Ȣ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́. ˡ̨̎́̎̒̏̃́ ̨̨̝̒̓̊̋̒̓ ̨̤̐̅̐̑̉̍̒̓̃́ȟ ̨̅́̄̎̏̒̓̉̋́ 
̂́̎̋̑̔̓̒̓̃́ȟ ̨̘̎̆̓̋́ ̨̌̏̄̋́ȟ ̎̆̊̑̏̎̎́ ̍̆̑̆̇́ȟ ̐̆̑̒̆̐̓̑̏̎ȟ ̋́̑Ȥ
̓́ ̨̨̗̩̒́̍̏̏̑̄́̎̈́ȟ ̎̆̊̑̏̎̎́ ̍̆̑̆̇́ ̨̘̈̔̒̓̑̎̏̄̏ ̟̑̏̈̐̏̃̒̅̇̆̎Ȥ
̠̎ȟ ̨̅̉̒̋̑̉̍̎́̎̓̎̉̊ ̨́̎́̌̈Ȣ 

 
 ˏ̝̒̓́̓̆ ̑́̈̑́̂̏̓́̎ ̗̝̜̋̏̎̆̐̓̔́̌̎̊ ̖̐̏̅̏̅ ̋ ̟̍̏̅̆̌̉̑̏̃́̎̉ 
̉̎́̎̒̏̃̏̊̕ ̘̔̒̓̏̊̉̃̏̒̓̉ ̠̐̑̆̅̐̑̉̓̉̊ȟ ̜̋̏̓̏̑̊ ̟̘̠̈́̋̌́̆̓̒ ̃ 
̗̏̆̎̋̆ ̠̠̒̏̒̓̏̎̉ ̋̏̍̐́̎̉̉ ̐̔̓̆̍ ̠̅̉́̄̎̏̒̓̉̑̏̃́̎̉ ̃̏̈̍̏̇̎̏̒- 

                 
1
 ʉʪʘʪʪʶ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʘ ʢʦʰʪʠ ʛʨʘʥʪʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾ-

ʥʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʥʘ 2012 ʨʽʢ ʫ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ 
ˉ GP/F44/027 "ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥʩʴʢʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ" 
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̓̉ ̆̆ ̂́̎̋̑̏̓̒̓̃́ ̈́ ̘̒̆̓ ̐̏̉̒̋́ ́̎́̌̏̄̉̊ ̍̆̇̅̔ ̠̐̏̋́̈́̓̆̌̍̉ 
̠̝̅̆̓̆̌̎̏̒̓̉ ̞̓̏̊ ̋̏̍̐́̎̉̉ ̉ ̠̐̑̆̅̐̑̉̓̉̊ȟ ̔̇̆ ̏̂́̎̋̑̏̓̉̃Ȥ
̙̖̠̉̒ȟ ́ ̓́̋̇̆ ̉̎́̎̒̏̃̏̕ ̝̜̖̒̓́̂̉̌̎ ̋̏̍̐́̎̉̊Ȣ ˑ̠̌ ̐̏̒̓̑̏̆Ȥ
̠̎̉ ̞̋̏̎̏̍̉̋̏-̘̖̍́̓̆̍́̓̉̆̒̋̉ ̍̏̅̆̌̆̊ ̠̐̑̏̄̎̏̈̉̑̏̃́̎̉ 
̂́̎̋̑̏̓̒̓̃́ ̜̂̌̉ ̜̐̑̉̍̆̎̆̎ ̜̍̆̓̏̅ ̓̆̏̑̉̊ ̘̎̆̆̓̋̏̊ ̌̏̄̉̋̉ȟ 
̜̖̎̆̊̑̏̎̎ ̒̆̓̆̊ ̉ ̅̉̒̋̑̉̍̉̎́̎̓̎̏̄̏ ́̎́̌̉̈́Ȣ ˍ̎́̌̉̈ ̐̑̏̃̆Ȥ
̜̖̅̆̎̎ ̞̋̒̐̆̑̉̍̆̎̓̏̃ ̐̏̈̃̏̌̉̌ ̜̠̝̃̃̉̓ ̘̝̈̎́̉̓̆̌̎̏̆ ̎̆̒̏̏̓Ȥ
̃̆̓̒̓̃̉̆ ̜̖̉̈̃̆̒̓̎ ̑́̎̆̆ ̜̖̅̉̒̋̑̉̍̉̎́̎̓̎ ̍̏̅̆̌̆̊ ̠̔̒̌̏̃̉̍ 
̗̓̑́̎̒̏̑̍́̉̏̎̎̏̊̕ ̞̋̏̎̏̍̉̋̉ȟ ́ ̓́̋̇̆ ̐̏̋́̈́̌ ̘̅̏̒̓́̓̏̎̏ ̜̃Ȥ
̟̒̏̋̔ ̘̝̓̏̎̏̒̓ ̠̐̑̆̅̒̋́̈́̎̉ ̂́̎̋̑̏̓̒̓̃ ̠̐̑̆̅̐̑̉̓̉̊ ̒ ̝̉̒̐̏̌Ȥ
̈̏̃́̎̉̆̍ ̜̖̑́̈̑́̂̏̓́̎̎ ́̃̓̏̑̏̍ ̞̋̏̎̏̍̉̋̏-̘̖̍́̓̆̍́̓̉̆̒̋̉ 
̍̏̅̆̌̆̊Ȣ ˏ̒̆ ̍̏̅̆̌̉ ̜̐̏̒̓̑̏̆̎ ̎́ ̖̏̅̎̉ ̉ ̖̓̆ ̇̆ ̖̍̎̏̇̆̒̓̃́ 
̛̠̠̟̖̏̂̒̎̉̚ ̜̖̐̆̑̆̍̆̎̎ ̉ ̜̏̐̓̉̍̉̈̉̑̏̃́̎ ̎́ ̜̖̏̅̉̎́̋̏̃ 
̘̖̒̓́̓̉̒̓̉̆̒̋̉ ̜̖̅́̎̎ ̠̝̅̆̓̆̌̎̏̒̓̉ ̖̔̋̑́̉̎̒̋̉ ̠̐̑̆̅̐̑̉̓̉̊Ȣ 
˟̆̒̓̉̑̏̃́̎̉̆ ̍̏̅̆̌̆̊ ̓́̋̇̆ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̎́ ̏̅̎̏̊ ̒̓́̓̉̒- 
̘̓̉̆̒̋̏̊ ̜̃̂̏̑̋̆ȟ ̘̓̏ ̐̏̈̃̏̌̉̌̏ ̐̑̏̃̆̒̓̉ ̝̜̒̑́̃̎̉̓̆̌̎̊ ́̎́Ȥ
̌̉̈ ̉ ̘̝̐̏̌̔̉̓ ̟̒̏̏̓̃̆̓̒̓̃̔̉̆̚ ̜̜̃̃̏̅ ̝̏̓̎̏̒̉̓̆̌̎̏ ̞̆̋̕̕Ȥ
̓̉̃̎̏̒̓̉ ̑́̈̎̏̏̂̑́̈̎̏̄̏ ̘̍́̓̆̍́̓̉̆̒̋̏̄̏ ̠̉̎̒̓̑̔̍̆̎̓́̑̉ ̐̑̉ 
̙̑̆̆̎̉̉ ̘̈́̅́̉ ̗̋̌́̒̒̉̉̋́̉̉̕ ̛̏̂̆̋̓̏̃ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ 

 
˗̟̘̜̌̆̃̆ ̒̌̏̃́. ˡ̉̎ ̠́̎̒̏̃́ ̘̝̔̒̓̏̊̉̃̏̒̓ ̠̠̐̑̆̅̐̑̉̓̉ȟ ̅̉́̄Ȥ
̎̏̒̓̉̋́ ̂́̎̋̑̏̓̒̓̃́ȟ ̘̠̎̆̆̓̋́ ̌̏̄̉̋́ȟ ̠̎̆̊̑̏̎̎́ ̝̒̆̓ȟ ̐̆̑̒̆̐Ȥ
̓̑̏̎ȟ ̋́̑̓́ ̗̒́̍̏̏̑̄́̎̉̈́̉̉ȟ ̠̎̆̊̑̏̎̎́ ̝̒̆̓ ̘̃̒̓̑̆̎̏̄̏ ̑́̒- 
̐̑ ̠̏̒̓̑́̎̆̎̉ȟ ̜̅̉̒̋̑̉̍̉̎́̎̓̎̊ ́̎́̌̉̈Ȣ 

 
It is developed in the article the conceptual approach to modeling of 
financial stability of enterprises which permit to assess the state of the 
company through diagnosis of its bankruptcy possibility by finding 
similarities between the performance indicators of this company and 
enterprises have gone bankrupt and financially stable companies. The 
methods of theories of fuzzy logic, neural networks and discriminant 
analysis have been applied for the construction of economic and 
mathematical models of bankruptcy prediction. The analysis of car- 
ried out experiments revealed essential misfit of previously known 
discriminant models to conditions of transformational economy, and 
ÁÌÓÏ ÓÈÏ×Î ÒÅÌÁÔÉÖÅÌÙ ÈÉÇÈ ÃÏÒÒÅÃÔÎÅÓÓ ÉÎ ÐÒÅÄÉÃÔÉÎÇ ÏÆ ÅÎÔÅÒÐÒÉÓÅÓȭ 
bankruptcy with usage of developed by the author economic and 
mathematical models. All models are built on the same sets of 
explanatory variables and optimized on the same statistical data of 
Ukrainian enterprises. The testing of models also was carried out on 
one statistical sample, which allowed make a comparative analysis 
and obtain appropriate conclusions about the effectiveness of various 
mathematical tools to solve the problem of classification of objects of 
research. 
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fuzzy logic, neural network, perceptron, self-organizing map, counter- 
propagation neural network, discriminant analysis. 
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ˏ̒̓̔̐Ȣ ˜̏̒̓́̎̏̃̋́ ̨̘̈́̅́ 
 
ʉʪʘʙʽʣʴʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʥʘʜʭʦʜʞʝʥʴ ʢʦʰʪʽʚ ʜʦ ʙʶʜʞʝʪʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, 
ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʙʫʪʢʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʦʩʪʽʡ-
ʥʦʛʦ ʧʨʠʪʦʢʫ ʽʥʚʝʩʪʠʮʽʡ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 
ʥʘʙʫʚʘʻ ʟʘʜʘʯʘ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠ-
ʻʤʩʪʚ ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʾʭ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʙʣʝʤ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʟʘʚʯʘʩʥʦ ʚʞʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ. ɺʘʞʣʠʚʦʶ ʻ ʮʷ ʟʘʜʘ-
ʯʘ ʽ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ ʽʥʚʝʩʪʦʨʽʚ ʪʘ ʙʘʥʢʽʚ-ʢʨʝʜʠʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ 
ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʟʘʡʚʦʛʦ ʨʠʟʠʢʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠ-
ʱʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 
ʇʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫ-

ʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʡʦʛʦ ʙʦʨʛʽʚ, ʚʠʢʣʠʢʘʻ ʨʠʟʠʢ ʟʨʠʚʫ ʧʣʘʪʝʞʽʚ ʧʦ 
ʟʦʙʦʚôʷʟʘʥʥʷʭ, ʧʨʠʧʠʥʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʚʠʧʣʘʪ ʽ ʟʛʦʨʪʘʥʥʷ ʡʦʛʦ  
ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ, ʚʠʥʠʢʘʻ ʨʠʟʠʢ ʙʘʥʢʨʫʪʩʪʚʘ. ɼʽʘʛʥʦʩʪʠʢʘ ʙʘʥʢ-
ʨʫʪʩʪʚ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʞʝʨʝʣʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʦʮʽ-
ʥʦʢ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪ-
ʚʘ ð ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢ ʬʽʥʘʥʩʦʚʠʡ 
ʩʪʘʥ, ʪʘʢ ʽ ʷʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʽ ʤʘʻ ʫ ʨʝʟʫʣʴʪʘʪʽ 
ʩʚʦʻ ʚʠʨʘʞʝʥʥʷ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ, ʭʦʯʘ ʽ ʥʝ ʚʠʯʝʨʧʫʻʪʴ-
ʩʷ ʦʜʥʠʤʠ ʣʠʰʝ ʬʽʥʘʥʩʦʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʊʘʢ, ʙʝʟʣʘʜʥʝ ʧʦʟʠ-
ʯʘʥʥʷ ʢʦʰʪʽʚ ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʦʙʩʷʛ ʧʦʟʠʢʦʚʠʭ 
ʟʘʩʦʙʽʚ ʧʝʨʝʚʠʱʠʪʴ ʨʝʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʦʟʨʘʭʦʚʫ-
ʚʘʪʠʩʴ ʽʟ ʢʨʝʜʠʪʦʨʘʤʠ. ʎʝ ʦʟʥʘʯʘʪʠʤʝ ʚʪʨʘʪʫ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩ-
ʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʦ ʟʘ ʙʘʣʘʥʩʦʤ ʢʦʤʧʘʥʽʾ. 
ʋ ʥʘʧʨʷʤʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʪʘ ʜʽʘʛʥʦʩ-

ʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʜʣʷ ʨʽʟʥʠʭ ʢʨʘʾʥ ʨʦʟʨʦʙʣʝʥʦ 
ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʤʦʜʝʣʝʡ, ʥʘ-
ʧʨʠʢʣʘʜ, ɸʣʴʪʤʘʥʘ ʜʣʷ ʉʐɸ [1], ʊʘʬʬʣʝʨʘ ʽ ʊʽʰʦʫ ʜʣʷ ɺʝʣʠʢʦʙ-
ʨʠʪʘʥʽʾ [2], ɹʝʻʨʤʘʥʘ ʜʣʷ ʅʽʤʝʯʯʠʥʠ [3], ɼʘʚʠʜʦʚʦʾ ʽ ɹʻʣʽʢʦʚʘ ʜʣʷ 
ʈʦʩʽʾ [4], ʊʝʨʝʱʝʥʢʘ [5] ʪʘ ʏʝʨʥʷʢʘ [6] ʜʣʷ ʋʢʨʘʾʥʠ ʪʘ ʙʘʛʘʪʦ ʽʥ-
ʰʠʭ. ɺ ʦʩʥʦʚʽ ʮʠʭ ʤʦʜʝʣʝʡ ʣʝʞʠʪʴ ʟʘʜʘʯʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠ-
ʻʤʩʪʚ ʟʘ ʨʽʚʥʷʤʠ ʧʦʪʝʥʮʽʡʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ ʧʽʜˇ-
ʨʫʥʪʽ ʟʥʘʯʝʥʴ ʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ (ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ). 
ʆʜʥʘʢ ʧʨʦʚʝʜʝʥʝ ʘʚʪʦʨʦʤ ʜʦʩʣʽʜʞʝʥʥʷ [7] ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫ-

ʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʠʟ- 
ʢʠ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʤʦʜʝʣʝʡ ʚʠʷʚʠʣʦ ʟʘʥʘʜʪʦ ʥʠʟʴʢʫ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ 
ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʪʘ ʧʝʨʝʜ-
ʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʚ ʫʤʦʚʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ. ʆʢʨʽʤ ʪʦʛʦ, 
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ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʟ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ [5, 8] ʧʦʢʘʟʫʶʪʴ, ʱʦ 
ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʜʽʙʥʠʭ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ-
ʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ ʪʘ ʚʽʜ ʢʨʘʾʥʠ. ʊʦʙʪʦ, ʦʩʦʙʣʠʚʦʩʪʽ ʫʢʨʘʾʥ-
ʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʤʝʭʘʥʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦ-
ʜʝʣʴ ɸʣʴʪʤʘʥʘ ʘʙʦ ʽʥʰʽ ʟʘʟʥʘʯʝʥʽ ʤʦʜʝʣʽ. 
ʊʘʢ, ʷʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʜʝʢʣʘʨʫʻ ʥʘʜʪʦ ʥʠʟʴʢʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʩʚʦʻʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʘʙʦ ʥʘʚʽʪʴ ʟʙʠʪʢʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʠʩʦʢʠʭ ʧʦʜʘʪʢʦʚʠʭ 
ʚʽʜʨʘʭʫʚʘʥʴ. ɺʦʜʥʦʯʘʩ ʙʘʥʢʽʚʩʴʢʠʡ ʩʝʢʪʦʨ ʚʠʜʘʻ ʢʨʝʜʠʪʠ ʪʘʢʠʤ 
ʢʦʤʧʘʥʽʷʤ, ʜʦʙʨʝ ʨʦʟʫʤʽʶʯʠ ʩʧʝʮʠʬʽʢʫ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʥʘ ʧʦʩʪ-
ʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʨʦʟʚʠʥʫʪʠʭ ʝʢʦʥʦʤʽʢʘʭ 
ʢʦʤʧʘʥʽʾ ʯʘʩʪʦ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʙʽʣʴʰ ʜʝʰʝʚʠʤ ʧʦʟʠʢʦʚʠʤ ʟʘ-
ʩʦʙʘʤ, ʨʦʟʤʽʱʫʶʯʠ ʩʚʦʾ ʘʢʮʽʾ ʥʘ ʬʦʥʜʦʚʦʤʫ ʨʠʥʢʫ. ɸ ʟʘʜʣʷ ʧʽʜ-
ʚʠʱʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʩʚʦʾʭ ʘʢʪʠʚʽʚ ʽʥʦʜʽ ʥʘʚʽʪʴ ʽʜʫʪʴ ʥʘ ʟʘʚʠ-
ʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʙʫʪʢʫ ʫ ʬʽʥʘʥʩʦʚʽʡ ʟʚʽʪʥʦʩʪʽ. ʊʦʙʪʦ, ʨʦʟ- 
ʨʦʙʣʝʥʘ ʜʣʷ ʨʦʟʚʠʥʫʪʦʾ ʝʢʦʥʦʤʽʢʠ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪ-
ʩʪʚʘ, ʚ ʷʢʽʡ ʩʝʨʝʜ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʧʦʢʘʟʥʠʢ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, 
ʚʞʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʨʘʥʩ-
ʬʦʨʤʘʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ. 
ʅʘʚʽʪʴ ʪʘʢʠʡ ʧʨʦʩʪʠʡ ʧʨʠʢʣʘʜ ʜʝʤʦʥʩʪʨʫʻ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʨʦʟʨʦʙʣʝʥʠʭ 
ʜʣʷ ʽʥʰʠʭ ʢʨʘʾʥ. ʄʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʫʢʨʘʾʥʩʴʢʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʚʠʥʥʽ ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʽʥʰʦʤʫ ʥʘʙʦʨʽ ʧʦʢʘʟʥʠʢʽʚ, 
ʪʦʙʪʦ, ʟʘʜʘʯʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʪʽʣʴʢʠ ʟʤʽʥʦʶ ʯʠʩʣʦʚʠʭ 
ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ. ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟ-
ʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʪʘ ʜʽʘʛʥʦʩʪʫ-
ʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ ʙʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 
ʝʢʦʥʦʤʽʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ. 

 
ˑ̨̉̒̋̑̉̍̎́̎̓̎́ ̝̍̏̅̆̌ ̨̅́̄̎̏̒̓̉̋̉  
̂́̎̋̑̔̓̒̓̃́ ̨̤̐̅̐̑̉ ̍̒̓̃́ 
 
ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʬʽʥʘʥʩʦʚʽ 

ʫʩʪʘʥʦʚʠ ʝʢʦʥʦʤʽʯʥʦ-ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝ-
ʭʥʦʣʦʛʽʾ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ ʽ 
ʩʫʙôʻʢʪʽʚ. ʇʝʨʝʜʫʤʦʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠ-
ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 
ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʩʧʦ-
ʩʪʝʨʽʛʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘʣʝ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦ ʢʽʣʴʢʦʭ ʧʝʨ-
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ʚʠʥʥʠʭ ʦʟʥʘʢʘʭ ð ʬʘʢʪʦʨʘʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. ʊʘʢ, ʥʘʧʨʠʢ- 
ʣʘʜ, ʪʘʢʠʡ ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢ ʨʠʟʠʢ ʙʘʥʢʨʫʪʩʪʚʘ ʤʦʞʥʘ 
ʦʮʽʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: ʦʙʦʨʦʪʥʠʡ ʢʘʧʽʪʘʣ, ʩʫʤʘ ʘʢʪʠ-
ʚʽʚ, ʟʦʙʦʚôʷʟʘʥʴ, ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʪʦʱʦ. ɯ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 
ʦʮʽʥʢʠ ʩʭʠʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʧʦ-
ʜʽʣ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʜʚʘ ʢʣʘʩʠ ð ʙʘʥʢʨʫʪʠ ʪʘ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦ-
ʥʫʶʯʽ ʢʦʤʧʘʥʽʾ ð ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʚʣʘʩʪʠʚʠʭ ʜʘʥʠʤ ʢʣʘʩʘʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʟʥʘʯʝʥʴ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ɿʘʚʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ð ʧʦʜʽʣʫ ʜʝʷʢʦʾ ʩʫʢʫʧʥʦʩʪʽ ʘʥʘʣʽʟʦʚʘ-

ʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʢʣʘʩʠ ð ʚʠʨʽʰʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝ-
ʪʦʜʽʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʻ ʨʦʟʜʽʣʦʤ ʢʣʘʩʠʯʥʦʛʦ ʬʘʢ-
ʪʦʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [9] ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʙʽʣʴʰʽʩʪʶ ʩʪʘ- 
ʪʠʩʪʠʯʥʠʭ ʧʘʢʝʪʽʚ. ɺʧʝʨʰʝ ʟʘʜʘʯʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʙʫ-
ʣʘ ʚʠʨʽʰʝʥʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʫʯʝʥʠʤ ɽ. ɸʣʴʪʤʘʥʦʤ, ʷʢʠʡ ʥʘ ʦʩʥʦ-
ʚʽ ʘʥʘʣʽʟʫ 33 ʧʘʨ ʧʽʜʧʨʠʻʤʩʪʚ (ʙʘʥʢʨʫʪʽʚ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ) 
ʦʪʨʠʤʘʚ ʨʽʚʥʷʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʦʧʠʩʫʻ ʧʦ-
ʣʦʞʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʝʞʽ ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʜʚʦʤʘ ʢʣʘʩʘʤʠ ʧʽ-
ʜʧʨʠʻʤʩʪʚ, ʨʦʟʜʽʣʝʥʠʤʠ ʟʘ ʨʽʚʥʝʤ ʾʭ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ [1]. 
ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪ-

ʚʘ ʥʝʦʙʭʽʜʥʦ ʚʽʜʽʙʨʘʪʠ ʟ ʤʥʦʞʠʥʠ ʥʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʽ, ʷʢʽ ʥʘ-
ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʧʦ-
ʪʝʥʮʽʡʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦʙʪʦ ʟʘʙʝʟʧʝ- 
ʯʘʪʴ ʥʘʡʚʠʱʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʧʽʜʙʠʨʘ-
ʻʪʴʩʷ ʜʝʷʢʘ ʢʦʤʙʽʥʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʨʦʟʨʘʭʦ-
ʚʫʻʪʴʩʷ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽʡ ʬʫʥʢʮʽʾ. ɺʝʣʠʯʠʥʘ 
ʦʢʨʝʤʠʭ ʚʘʛ ʚʠʟʥʘʯʘʻ ʚʧʣʠʚ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʟʥʘʯʝʥʥʷ ʧʦʷʩ-
ʥʶʚʘʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʽ-
ʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ɼʝʪʘʣʴʥʦ ʤʝʪʦʜʠʢʫ ʽ ʧʨʦʮʝʩ ʚʽʜʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʜʠʩʢʨʠʤʽ-

ʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʚʠʢʣʘʜʝʥʦ ʚ ʘʚʪʦʨʩʴʢʠʭ ʨʦʙʦʪʘʭ [7, 10]. ɿʘʟʥʘʯʠ-
ʤʦ, ʱʦ ʨʷʜ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʥʪʘʙʝʣ-ɹ 
ʥʦʩʪʽ ʪʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʥʝ ʫʚʽʡʰʣʠ ʜʦ ʧʝʨʚʠʥʥʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʷʩ-
ʥʶʶʯʠʭ ʟʤʽʥʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟ-
ʥʠʢʘ çʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢè, ʷʢʠʡ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʘʥʘʣʽʟʦ-
ʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ, ʪʘʢ ʽ ʬʽʥʘʥʩʦʚʦ 
ʩʪʽʡʢʠʭ) ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʗʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʚʠʱʝ, ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ 
ʯʘʩʪʦ ʟʫʤʦʚʣʝʥʘ ʧʨʠʭʦʚʫʚʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʨʠʙʫʪʢʫ ʟ ʤʝ-
ʪʦʶ ʫʭʠʣʷʥʥʷ ʚʽʜ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʫ 
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ʘʙʩʦʣʶʪʥʦʾ ʣʽʢʚʽʜʥʦʩʪʽ, ʪʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʞ ʻ ʦʙʤʝʞʝ- 
ʥʠʤ ʯʝʨʝʟ ʜʝʢʣʘʨʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʚ ʾʭʥʽʡ ʬʽʥʘʥʩʦʚʽʡ ʟʚʽʪ-
ʥʦʩʪʽ ʥʫʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɻʨʦʰʦʚʽ ʢʦʰʪʠ ʪʘ ʾʭ ʝʢʚʽ-
ʚʘʣʝʥʪʠè. ʏʝʨʝʟ ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ çɿʘʣʫʯʝʥʠʭ ʢʦʰʪʽʚè ʜʣʷ ʙʽʣʴʰʦ-
ʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝ ʤʦʛʣʠ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʘʢʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢ: 
ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩʥʠʤ ʢʘʧʽʪʘʣʦʤ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʫʯʝʥʠʭ ʢʦʰ-
ʪʽʚ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʣʫʯʝʥʠʭ ʪʘ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ. 
ʌʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ, ʥʘ ʦʩʥʦ-

ʚʽ ʷʢʠʭ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ, ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʰʣʷʭʦʤ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʤʫʣ-ɹ 
ʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʢʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ, 
ʟʛʽʜʥʦ ʷʢʠʭ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ʚʩʴʦʛʦ ʤʘʩʠʚʫ 
ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ (ɢ2), ʢʦʞʥʦʾ ʧʦʷʩʥʶʶʯʦʾ ʟʤʽʥʥʦʾ ʟ ʨʝʰʪʦʶ 
ʟʤʽʥʥʠʭ (F-ʢʨʠʪʝʨʽʡ), ʢʦʞʥʦʾ ʧʘʨʠ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ (t-
ʢʨʠʪʝʨʽʡ). 
ɯʥʰʠʡ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ, ʥʘ ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʧʨʠ 

ʩʝʣʝʢʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ, ʧʦʚôʷʟʘʥʠʡ ʟʽ 
ʩʪʫʧʝʥʝʤ ʢʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʟʘ ʾʭ ʤʽʞʛʨʫʧʦ-
ʚʦʛʦ ʧʦʨʽʚʥʶʚʘʥʥʷ. ɼʣʷ ʮʽʣʝʡ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʦʙʠʨʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ, ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 
ʷʢʠʭ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʛʨʫʧ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʘ ʚʥʫʪʨʽʰ-
ʥʴʦʛʨʫʧʦʚʘ ʜʠʩʧʝʨʩʽʷ ð ʤʽʥʽʤʘʣʴʥʦʶ. ɿʘʙʝʟʧʝʯʠʪʠ ʪʘʢʠʡ ʚʽʜʙʽʨ 
ʜʦʟʚʦʣʷʻ ʟʘʛʘʣʴʥʠʡ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʢʨʠʪʝʨʽʡ ʣʷʤʙʜʘ ɺʽʣʢʩʘ, ʽʟ 
ʟʤʝʥʰʝʥʥʷʤ ʷʢʦʛʦ ʚʜʘʻʪʴʩʷ ʙʽʣʴʰ ʯʽʪʢʦ ʨʦʟʤʝʞʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 
ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʧʦʢʘʟʥʠʢʘ Z ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʛʨʫʧ ʧʽʜʧʨʠ-
ʻʤʩʪʚ. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʤʦʜʝʣʽ ʙʫʣʦ ʚʽʜʽʙ-

ʨʘʥʦ ʤʥʦʞʠʥʫ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʛʨʫ-
ʧʠ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, 
ʤʘʶʪʴ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʪʘ ʧʦʟʙʘʚ-
ʣʝʥʽ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʫ ʪʘ ʥʘ-
ʜʽʡʥʫ ʨʦʙʦʪʫ ʨʦʟʨʦʙʣʝʥʦʾ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
ʦʪʨʠʤʘʥʦ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʘʢʩʽʦʣʦʛʽʯʥʦʾ (ʩʫʙôʻʢʪʠʚʥʦʾ) ʡʤʦʚʽʨʥʦʩʪʽ 
ʙʘʥʢʨʫʪʩʪʚʘ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʚʠʛʣʷʜʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ 
ʬʫʥʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʥʘʙʦʨʫ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ: 

 
Z = 0.033ĀX1 + 0.268ĀX2 + 0.045ĀX3 ï 0.018ĀX4 ï  
0.004ĀX5 ï 0.015ĀX6 + 0.702ĀX7, 

 
ʜʝ ʧʦʷʩʥʶʶʯʽ ʟʤʽʥʥʽ ʍ̔, 7,1=i  ʪʘ ʧʨʘʚʠʣʘ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʽ 
ʫ ʪʘʙʣ. 1. 

(1) 
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ʊʘʙʣʠʮʷ 1 
ʅɽɿɸʃɽɾʅɯ ʇʆʂɸɿʅʀʂʀ ʆʎɯʅʂʀ  

ʌɯʅɸʅʉʆɺʆɻʆ ʉʊɸʅʋ ʇɯɼʇʈʀɭʄʉʊɺɸ 

ʇʦʟʥʘʯʢʘ ʂʦʝʬʽʮʽʻʥʪ ʈʦʟʨʘʭʫʥʦʢ 

ʍ1 ʤʦʙʽʣʴʥʦʩʪʽ ʘʢʪʠʚʽʚ ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ / ʅʝʦʙʦʨʦʪʥʽ ʘʢʪʠʚʠ 

ʍ2 
ʦʙʦʨʦʪʥʦʩʪʽ ʢʨʝʜʠ-
ʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘ-
ʥʦʩʪʽ 

ʏʠʩʪʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ / ʇʦʪʦʯʥʽ ʟʦʙʦ- 
ʚôʷʟʘʥʥʷ 

ʍ3 
ʦʙʦʨʦʪʥʦʩʪʽ ʚʣʘʩʥʦ-
ʛʦ ʢʘʧʽʪʘʣʫ 

ʏʠʩʪʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ / ɺʣʘʩʥʠʡ ʢʘ-
ʧʽʪʘʣ 

ʍ4 ʦʢʫʧʥʦʩʪʽ ʘʢʪʠʚʽʚ ɹʘʣʘʥʩ / ʏʠʩʪʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʍ5 
ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʣʘʩ- 
ʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ ʟʘ- 
ʩʦʙʘʤʠ 

(ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ ð ʇʦʪʦʯʥʽ ʟʦʙʦʚôʷʟʘʥ- 
ʥʷ) / ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ 

ʍ6 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʫʯʝ- 
ʥʦʛʦ ʢʘʧʽʪʘʣʫ 

(ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʟʦʙʦʚôʷʟʘʥʥʷ + ʇʦʪʦʯʥʽ 
ʟʦʙʦʚôʷʟʘʥʥʷ) / ɹʘʣʘʥʩ 

ʍ7 
ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩ- 
ʥʠʤ ʢʘʧʽʪʘʣʦʤ 

ɺʣʘʩʥʠʡ ʢʘʧʽʪʘʣ / (ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʪʫʧ-
ʥʠʭ ʚʠʪʨʘʪ ʽ ʧʣʘʪʝʞʽʚ + ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʟʦʙʦ- 
ʚôʷʟʘʥʥʷ + ʇʦʪʦʯʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ) 

 
ʗʢʱʦ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʣʽ (1) ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ Z ʙʽʣʴʰʝ ʟʘ 1,104, ʪʦ 
ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʜʦʚʽʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʠʟ-ɹ 
ʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʘʥʢʨʫʪʩʪʚʘ. ɯ ʯʠʤ ʚʠʱʝ ʟʥʘʯʝʥʥʷ Z, ʪʠʤ ʩʪʽʡʢʽʰʝ 
ʩʪʘʥʦʚʠʱʝ ʢʦʤʧʘʥʽʾ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ Z ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʷʚʠʪʴ-
ʩʷ ʤʝʥʰʠʤ ʟʘ 1,104, ʪʦ ʚʠʥʠʢʘʻ ʟʘʛʨʦʟʘ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ. ɯʟ ʟʤʝʥ- 
ʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ Z ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʙʘʥʢʨʫʪʩʪʚʘ ʘʥʘʣʽ-
ʟʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ɿ ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʚʘʞʣʠʚʦ 
ʧʝʨʝʚʽʨʠʪʠ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʨʽʚʥʝʤ ʾʭ ʬʽʥʘʥ-
ʩʦʚʦʛʦ ʩʪʘʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʽʻʾ ʤʦʜʝʣʽ ʪʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʽʥʰʠ-
ʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʤʦʜʝʣʷʤʠ ʥʘ ʥʝʟʘʣʝʞʥʽʡ ʪʝʩ- 
ʪʦʚʽʡ ʚʠʙʽʨʮʽ (ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʽʟ ʟʚʽʪʽʚ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴ-
ʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʢʦʤʧʘʥʽʡ, ʥʘ ʷʢʠʭ ʥʝ ʧʨʦʚʦʜʠ-
ʣʦʩʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ). ʇʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴ-
ʥʠʡ ʘʥʘʣʽʟ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ 
ʩʪʦʩʦʚʥʦ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʾ ʚʠʱʝ ʤʦʜʝʣʽ. 
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˒̝̋̒̐̆̑̉̍̆̎̓́̌̎̉̊ ̨́̎́̌̈ ̨̆̆̋̓̉̃̎̏̒̓̕  
̘̐̆̑̆̅̂́ ̠̆̎̎ ̂́̎̋̑̔̓̒̓̃́ ̨̈ ̈ ̠́̒̓̏̒̔̃́̎̎̍  
̨̅̉̒̋̑̉̍̎́̎̓̎ ̖̉ ̍̏̅̆̌̆̊ 
 
ɼʣʷ ʘʥʘʣʽʟʫ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʪʠ ʙʘʥʢʨʫʪʩʪʚʦ ʘʚʪʦʨʩʴʢʠʤʠ 

ʪʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʘʥʽʰʝ ʤʦʜʝʣʷʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʙʘʟʫ ʜʘʥʠʭ 
ʽʟ 35 ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʽʚ (ʬʦʨʤʘ 1 ʪʘ ʬʦʨʤʘ 2) ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦ-
ʥʫʶʯʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʪʘ 35 ʟʚʽʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥ-
ʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ, ʚʟʷʪʠʭ ʟʘ ʜʝʷʢʠʡ ʯʘʩ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʙʘʥ- 
ʢʨʫʪʩʪʚʘ ʪʘ ʾʭ ʬʘʢʪʠʯʥʦʾ ʣʽʢʚʽʜʘʮʽʾ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢ-
ʪʠʚʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪʚʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽ-
ʢʘʮʽʾ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʽʟ ʨʝʘʣʴʥʠʤ ʩʪʘʥʦʤ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠ-
ʻʤʩʪʚ. ʋ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʪʦʯʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʦʙʨʘʥʦ 
ʚʽʜʩʦʪʦʢ ʚʠʧʘʜʢʽʚ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
ʢʦʤʧʘʥʽʡ ʥʘ ʦʩʥʦʚʽ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʬʽʥʘʥʩʦʚʦ-
ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʜʠʩ-

ʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ (1) ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʥʘ ʷʢʦʤʫ 
ʤʦʜʝʣʴ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ, ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʙʘʥ-
ʢʨʫʪʽʚ ʩʢʣʘʣʘ 92,0 %, ʧʨʦʪʝ ʚʠʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤ-
ʧʘʥʽʡ ʙʫʣʘ ʜʝʱʦ ʥʠʞʯʦʶ ð ʥʘ ʨʽʚʥʽ 72,4 %, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 
ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʢʣʘʣʦ 82,5 % ʪʦʯʥʦʩʪʽ 
ʢʣʘʩʠʬʽʢʘʮʽʾ. 
ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥ-

ʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ, ʷʢʠʡ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʥʘ ʥʝʟʘʣʝʞʥʽʡ 
ʪʝʩʪʦʚʽʡ ʛʨʫʧʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: ʪʦʯ- 
ʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʢʦʤʧʘ-
ʥʽʡ ʩʢʣʘʣʘ 89,2 %, ʧʨʘʚʠʣʴʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʨʽʚʥʶʻ 71,2 %, ʱʦ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʙʝʟʧʝʯʠʣʦ 80,1 % ʪʦʯʥʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʬʽʥʘʥ-
ʩʦʚʦʛʦ ʩʪʘʥʫ. ʇʦʜʽʙʥʽʩʪʴ ʤʽʞ ʩʦʙʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦ-
ʜʝʣʽ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʢʘʭ ʚʢʘʟʫʻ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʘʛʘ-
ʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʜʘʥʠʭ ʟ ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʥʦʩʪʝʡ ʫʢʨʘ- 
ʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʪʘʢʫ ʞ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʫ 
ʧʦʜʘʣʴʰʦʤʫ. 
ʊʦʯʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙ-

ʣʝʥʦʾ ʘʚʪʦʨʦʤ ʤʦʜʝʣʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʧʨʦʜʝʤʦ-
ʥʩʪʨʫʚʘʣʠ ʽʥʰʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʥʘ ʥʘʷʚʥʽʡ 
ʩʪʘʪʠʩʪʠʮʽ. ʊʘʢ, ʤʦʜʝʣʴ ɸʣʴʪʤʘʥʘ [1] ʧʨʘʚʠʣʴʥʦ ʜʽʘʛʥʦʩʪʫʚʘʣʘ 
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ʤʦʞʣʠʚʝ ʙʘʥʢʨʫʪʩʪʚʦ ʫ 54,1 % ʚʠʧʘʜʢʽʚ ʧʨʠ 54,5 % ʪʦʯʥʦʩʪʽ ʢʣʘ-
ʩʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚ ʮʽʣʦʤʫ ʟʘ ʚʩʽʻʶ 
ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʘʥʽʡ ʩʢʣʘʣʦ 54,3 % ʧʨʘʚʠʣʴʥʦʾ ʢʣʘʩʠ-
ʬʽʢʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ 11,7 % ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʤʦʞʣʠ-
ʚʦ ʙʫʣʦ ʯʽʪʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. ʄʦʜʝʣʴ ɸʣʴʪʤʘʥʘ [11], ʨʦʟʨʦʙʣʝʥʘ 
ʜʣʷ ʢʦʤʧʘʥʽʡ, ʘʢʮʽʾ ʷʢʠʭ ʥʝ ʢʦʪʠʨʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ, ʧʦʢʘʟʘʣʘ 
56,8 % ʧʨʘʚʠʣʴʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʪʘ 51,5 % ʪʦʯʥʦʾ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʋ ʮʽʣʦʤʫ ʟʘ ʚʩʽʻʶ 
ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʮʷ ʤʦʜʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 
ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʨʽʚʥʽ 54,3 % ʧʨʠ 7,1 % ʢʦʤʧʘʥʽʡ ʽʟ ʥʝ-
ʨʦʟʧʽʟʥʘʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʩʪʘʥʦʤ. 
ʄʦʜʝʣʴ ɼʘʚʠʜʦʚʦʾ-ɹʻʣʽʢʦʚʘ [4], ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʨʦ-

ʩʽʡʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʬʽʥʘʥ-
ʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ð 90,9 %, ʧʨʦʪʝ ʥʝʧʨʠʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ 
ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ð 21,6 %. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʚʽʜʧʦʚʜ̔- 
ʥʽʩʪʴ ʣʽʥʽʾ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ (ʩʪʘʙʽʣʴʥʦ 
ʬʫʥʢʮʽʦʥʫʶʯʠʤʠ ʪʘ ʢʦʤʧʘʥʽʷʤʠ ð ʧʦʪʝʥʮʽʡʥʠʤʠ ʙʘʥʢʨʫʪʘʤʠ) 
ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʫ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ. ɺʽʜʩʦʪʦʢ ʟʘʛʘʣʴʥʦʾ ʪʦʯ-
ʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʫʩʽʤʘ ʘʥʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʦʨʽʚ-
ʥʶʻ 54,5 % ʧʨʠ 2,9 % ʢʦʤʧʘʥʽʡ ʽʟ ʥʝʨʦʟʧʽʟʥʘʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʩʪʘ-
ʥʦʤ. 
ʄʦʜʝʣʴ ʊʝʨʝʱʝʥʢʘ [5], ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, 

ʥʝ ʟʤʦʛʣʘ ʯʽʪʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʫ 51,4 % ʘʥʘʣʽ-
ʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʭʦʯʘ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙ- 
ʣʝʥʽ ʟʛʽʜʥʦ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. ɼʣʷ ʪʠʭ ʧʽʜʧʨʠ-
ʻʤʩʪʚ, ʱʦ ʙʫʣʠ ʧʝʚʥʠʤ ʯʠʥʦʤ ʨʦʟʧʽʟʥʘʥʽ, ʧʦʤʠʣʦʢ ʚ ʽʜʝʥʪʠʬʽʢʘ-
ʮʽʾ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ʥʝ ʙʫʣʦ. ʇʨʦʪʝ ʜʣʷ ʽʜʝʥʪʠʬʽʢʦʚʘ-
ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʠʤ ʟʘʛʨʦʞʫʻ ʙʘʥʢʨʫʪʩʪʚʦ, ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽ- 
ʢʘʮʽʾ ʩʢʣʘʣʘ 15,4 %. ʗʢʱʦ ʞ ʚʨʘʭʫʚʘʪʠ ʱʝ ʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʥʝ-
ʨʦʟʧʽʟʥʘʥʠʤ ʩʪʘʥʦʤ, ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢ-
ʨʫʪʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 7,4 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʢʣʘ-
ʩʠʬʽʢʘʮʽʾ ʩʝʨʝʜ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʨʽʚʥʶʻ 67,6 %, ʘ 
ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʫʩʶ ʤʥʦʞʠʥʫ ʘʥʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʘʥʽʡ, ʪʦ ʩʫʢʫʧ-
ʥʘ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 32,9 %. 
ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʜʝʣʽ ʊʝʨʝʱʝʥʢʘ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʦʥʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʻ ʜʫʞʝ ʰʠʨʦʢʦʶ. 
ʆʢʨʽʤ ʪʦʛʦ, ʷʢ ʽ ʚ ʤʦʜʝʣʽ ɼʘʚʠʜʦʚʦʾ-ɹʻʣʽʢʦʚʘ, ʟʥʘʯʥʦ ʟʤʽʱʝʥʘ ʣʽ-
ʥʽʷ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʛʨʫʧʘʤʠ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 
ʢʦʤʧʘʥʽʡ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ. ɯ ʱʦ ʥʘʙʘʛʘʪʦ ʛʽʨʰʝ, ʦʩʥʦʚʥʘ 
ʧʦʤʠʣʢʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ ʜʘʥʠʭ ʤʦʜʝʣʷʭ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦ-
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ʪʝʥʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ ʷʢ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ 
(ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʘʣʴʬʘ-ʧʦʤʠʣʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ). 
ʇʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʠʩʢʨʠʤʽʥʘʥʪ-

ʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʥʘʯʥʦ ʚʠʱʫ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫ-
ʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʧʽʜˇʨʫʥʪʽ ʧʦʙʫʜʦ-
ʚʘʥʦʾ ʘʚʪʦʨʦʤ ʤʦʜʝʣʽ, ʥʽʞ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʨʘʥʽʰʝ 
ʤʦʜʝʣʝʡ. ʆʜʥʘʢ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʜʽʣʝʥʥʷ ʣʠʰʝ ʜʚʦʭ ʢʣʘʩʽʚ ʩʪʘʥʫ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʥʝ ʟʘʚʞʜʠ 
ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʮʽʥʢʠ ʨʝʘʣʴʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʩʠʪʫʘʮʽʾ. ɸʜʞʝ ʜʦ ʛʨʫ-
ʧʠ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʷʢ ʢʦʤʧʘʥʽʾ 
ʽʟ ʩʪʘʙʽʣʴʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʩʪʘʥʦʤ, ʪʘʢ ʽ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ ʥʘ ʧʦʨʦʟʽ ʢʨʠʟʠ. ʊʘʢ ʩʘʤʦ, ʜʦ ʛʨʫʧʠ ʥʝʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʫʪʴ ʫʚʽʡʪʠ ʢʦʤʧʘʥʽʾ ʟ ʣʝʛʢʦʶ ʬʽʥʘʥʩʦʚʦʶ ʢʨʠ-
ʟʦʶ ʽ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʧʦʚʥʽ ʙʘʥʢʨʫʪʠ. ʎʝ ʜʝʱʦ ʚʠʢʨʠʚʣʶʻ ʨʝʘʣʴʥʫ 
ʦʮʽʥʢʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʜʘʻ ʤʦʞ-
ʣʠʚʦʩʪʽ ʧʨʠʡʤʘʪʠ ʘʜʝʢʚʘʪʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥ-
ʪʝʢʩʪʽ ʚʘʞʣʠʚʠʤ ʻ ʟʘʚʜʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘ-
ʥʫ ʢʦʤʧʘʥʽʾ ʟ ʧʦʟʠʮʽʡ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦ ʾʾ 
ʡʤʦʚʽʨʥʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ. 

 

˛̢̠̂̑̔̎̓̔̃́̎̎ ̨̨̗̝̅̏̌̎̏̒̓ ̖̠̃̑́̔̃́̎̎  
̔ ̨̎́̎̒̏̃̏̍̔̕ ̨̨́̎́̌̈ ̆̋̒̐̆̑̓̎̏- 
̨̘̩́̎́̌̓̉̎̏ ̨̎̏̑̕ ̨̗̩̍́ 
 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʢʨʽʤ ʽʛʥʦʨʫʚʘʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʬʽ-

ʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧʘʥʽʾ ʨʷʜʫ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʠʩʢʨʠʤʽ-
ʥʘʥʪʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʽ ʽʥʰʽ ʥʝʜʦʣʽʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʜʦ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʤʫ ʘʥʘʣʽʟʽ, ʥʝ ʤʘ-
ʶʪʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʘʨʽʘʮʽʡ ʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘ-
ʶʪʴ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʪʘ ʥʝʟʤʽʥʥʽʩʪʴ 
ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʇʨʦʪʝ ʨʝʘʣʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʦʢ-
ʨʝʤʘ, ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ, ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʮʠʤ ʚʠ-
ʤʦʛʘʤ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ 
ʙʘʥʢʨʫʪʩʪʚ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. 
ʅʘ ʢʦʨʠʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʜʠʩ-

ʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʨʦʩʽʡʩʴʢʦ-
ʛʦ ʥʘʫʢʦʚʮʷ ʆ. ʆ. ʅʝʜʦʩʻʢʽʥʘ ʧʨʠ ʘʨʛʫʤʝʥʪʘʮʽʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʣʘ-
ʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: çɺ ʮʴʦʤʫ ʚʦʥʦ ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 
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ʥʝʧʨʠʜʘʪʥʠʭ ʩʧʨʦʙ ʧʝʨʝʥʝʩʪʠ ʥʘ ʨʦʩʽʡʩʴʢʠʡ ˇʨʫʥʪ ʟʘʨʫʙʽʞʥʽ ʧʨʘʢ- 
ʪʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ (ʟʦʢʨʝʤʘ, ʦʮʽʥʢʫ ʨʠʟʠʢʫ 
ʙʘʥʢʨʫʪʩʪʚʘ ʟʘ ɸʣʴʪʤʘʥʦʤ). ɯ ʩʧʨʘʚʘ ʪʫʪ ʥʘʚʽʪʴ ʥʝ ʚ ʪʦʤʫ, ʱʦ ʨʦ-
ʩʽʡʩʴʢʽ ʬʽʥʘʥʩʠ ʥʘʤʘʛʘʶʪʴʩʷ ʘʥʘʣʽʟʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ, ʨʦʟʨʦʙʣʝ-
ʥʦʶ ʜʣʷ ʫʤʦʚ ʉʐɸ ʟʨʘʟʢʘ 1968 ʨʦʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, 
ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʫ ʬʦʨʤʫʣʽ ɸʣʴʪʤʘʥʘ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴʩʷ ʟ ʨʦʢʫ ʚ 
ʨʽʢ ʽ ʚʽʜ ʢʨʘʾʥʠ ʜʦ ʢʨʘʾʥʠ. ɯ ʷʢʱʦ ʥʘʚʽʪʴ ʙʫʜʝ ʟʨʦʙʣʝʥʘ ʙʦʞʝʚʽʣʴʥʘ 
ʩʧʨʦʙʘ ʧʨʦʧʫʩʪʠʪʠ ʨʦʩʽʡʩʴʢʫ ʝʢʦʥʦʤʽʢʫ ʯʝʨʝʟ ʧʨʦʮʝʜʫʨʫ ʜʠʩ-
ʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ɸʣʴʪʤʘʥʦʤ (ʷʢ ʮʝ ʩʚʦʛʦ ʯʘʩʫ ʟʨʦʙʠʣʠ 
ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʦʨʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʨʢʫʪʩʴʢʽ ʚʯʝʥʽ ɼʘʚʠʜʦʚʘ 
ʪʘ ɹʻʣʽʢʦʚ), ʮʷ ʬʦʨʤʫʣʘ ʟʘʩʪʘʨʽʻ ʚʞʝ ʯʝʨʝʟ ʨʽʢ ʽ ʚʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʜʦʚʝʜʝʪʴʩʷ ʧʦʯʠʥʘʪʠ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʭʽʜ 
ɸʣʴʪʤʘʥʘ ʜʦ ʘʥʘʣʽʟʫ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ð ʥʘʩʤʽʣʶʻʤʦʩʷ 
ʮʝ ʩʪʚʝʨʜʞʫʚʘʪʠ ʥʘ ʧʦʚʥʠʡ ʛʦʣʦʩ ð ʻ ʛʝʥʝʪʠʯʥʦ ʥʝʥʘʜʽʡʥʠʤ ʽ ʘʙ-
ʩʦʣʶʪʥʦ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʠʤè [12]. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʦʩʥʦʚʽ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ ʧʦʚôʷʟʘʥʦ ʽʟ ʨʷʜʦʤ ʽʥʰʠʭ ʟʘʛʨʦʟ ʥʝʚʽʨ-
ʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʯʘʩʪʠʥʘ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʻ ʚ ʜʠʩ-
ʢʨʠʤʽʥʘʥʪʥʽʡ ʤʦʜʝʣʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʪʦ ʥʠʟʴʢʠʤʠ ʜʣʷ ʧʝʚʥʦʛʦ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʚʦʾʤʠ çʥʦʨʤʘʣʴʥʠʤʠè ʟʥʘʯʝʥʥʷʤʠ, 
ʘ ʽʥʰʽ, ʥʘʚʧʘʢʠ, ʟʘʚʠʩʦʢʠʤʠ, ʱʦ ʪʘʢʦʞ ʥʝʧʨʠʡʥʷʪʥʦ. ʇʨʦʪʝ ʾʭʥʷ 
ʢʦʤʙʽʥʘʮʽʷ ʤʦʞʝ ʟʘʩʚʽʜʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʢʦʤʧʘ-
ʥʽʾ, ʦʩʢʽʣʴʢʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʥʘ 
ʦʩʥʦʚʽ ʚʩʽʭ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʦʜʥʦʯʘʩʥʦ. 
ʊʘʢʦʞ ʢʦʤʧʘʥʽʾ, ʱʦ ʤʘʶʪʴ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ, ʥʘʚʽʪʴ ʫ ʨʦʟ-

ʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʫʩʽʣʷʢʦ ʟʘʪʨʠʤʫʶʪʴ ʧʫʙʣʽʢʘʮʽʶ ʩʚʦʾʭ ʟʚʽʪʽʚ, ʽ, 
ʪʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʴʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʨʦʢʘʤʠ ʟʘʣʠʰʘʪʠʩʴ ʥʝʜʦʩʪʫʧ-
ʥʠʤʠ. ɸ ʷʢʱʦ ʜʘʥʽ ʡ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 
çʪʚʦʨʯʦè ʦʙʨʦʙʣʝʥʠʤʠ. ɼʣʷ ʢʦʤʧʘʥʽʡ ʫ ʧʦʜʽʙʥʠʭ ʦʙʩʪʘʚʠʥʘʭ ʭʘ-
ʨʘʢʪʝʨʥʦ ʥʘʤʘʛʘʥʥʷ ʧʨʠʢʨʘʩʠʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʯʘʩʪʦ ʧʨʠʟ- 
ʚʦʜʠʪʴ ʜʦ ʬʘʣʴʩʠʬʽʢʘʮʽʾ. ʊʨʫʜʥʦʱʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘ-
ʶʪʴ ʪʘʢʦʞ ʫ ʪʦʤʫ, ʱʦ ʜʝʷʢʽ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʤʦ-
ʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ð ʜʘ-
ʚʘʪʠ ʧʽʜʩʪʘʚʠ ʜʣʷ ʚʠʩʥʦʚʢʫ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʙʦ ʥʘʚʽʪʴ ʜʝʷʢʝ 
ʧʦʢʨʘʱʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʘʞʢʦ ʨʦʙʠʪʠ ʚʠʩ- 
ʥʦʚʢʠ ʱʦʜʦ ʨʝʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ. 
ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʙʽʣʴʰ ʣʦʛʽʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʘʟʦʤ ʟ ʝʢʦʥʦʤʯ̔- 

ʥʠʤʠ ʽ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʝ ʥʠʟʢʫ ʜʦʧʦ-
ʤʽʞʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʧʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ ʥʘʤʽʨʠ ʡʦ-
ʛʦ ʢʝʨʽʚʥʠʮʪʚʘ. ɸʜʞʝ ʢʦʨʽʥʴ ʧʨʦʙʣʝʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʫ 
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ʬʽʥʘʥʩʘʭ, ʩʢʽʣʴʢʠ ʚ ʥʝʘʜʝʢʚʘʪʥʠʭ ʩʧʦʩʦʙʘʭ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ. ʌʽ-
ʥʘʥʩʠ ʣʠʰʝ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʧʨʦʙʣʝʤʫ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ 
ʯʘʩʪʦ ʥʘʚʽʪʴ ʥʝ ʬʽʥʘʥʩʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ [8]. ɺʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʧʨʦ-
ʚʝʜʝʥʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʨʷʜ ʟ ʢʽʣʴ- 
ʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʱʝ ʡ ʷʢʽʩʥʫ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʫ ʽʥʬʦʨ-
ʤʘʮʽʶ. 
ʆʜʥʠʤ ʽʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠ-

ʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʙʦʪʽ ʟ ʷʢʽʩ-
ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʻ ʤʝʪʦʜ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ɸʨʛʝʥʪʽ [13]. ʎʝʡ ʧʽʜ-
ʭʽʜ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ɸ-ʨʘʭʫʥʢʫ) ʥʘ 
ʦʩʥʦʚʽ ʷʢʽʩʥʠʭ ʬʘʢʪʦʨʽʚ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʜʘ-
ʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʘʥʠʤʠ ʧʦ ʟʙʘʥ- 
ʢʨʫʪʽʣʠʭ ʢʦʤʧʘʥʽʷʭ ʪʘ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ ʙʘʣʽʚ ʟʘ ʫʩʽ-
ʤʘ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ. ɭ ʡ ʽʥʰʽ ʘʥʘʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, 
ʘʣʝ ʫʩʽʤ ʾʤ ʧʨʠʪʘʤʘʥʥʽ ʚʣʘʩʥʽ ʥʝʜʦʣʽʢʠ, ʱʦ ʧʦʣʷʛʘʶʪʴ, ʟʦʢʨʝʤʘ, ʫ 
ʟʥʘʯʥʦʤʫ ʩʫʙôʻʢʪʠʚʽʟʤʽ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʞ-
ʣʠʚʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʙ- 
ʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪ-
ʚʘ ʦʙʫʤʦʚʣʝʥʽ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʚʠʤʽʨʥʠʢʽʚ ʪʦʛʦ ʯʠ 
ʽʥʰʦʛʦ ʷʢʽʩʥʦʛʦ ʬʘʢʪʦʨʘ ʽ ʮʽ ʚʠʤʽʨʥʠʢʠ ʥʝ ʧʨʦʡʰʣʠ ʢʣʘʩʠʬʽʢʘ-
ʮʽʶ ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʚʽʜ ʜʝʷʢʠʭ 
ʧʨʠʧʫʩʪʠʤʠʭ ʥʦʨʤʘʪʠʚʽʚ. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʩʥʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʽʘʛʥʦʩʪʫ-

ʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ, ʱʦ ʟʜʘʪʥʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʦʻʜʥʫʚʘʪʠ ʢʽʣʴ-
ʢʽʩʥʽ ʜʘʥʽ ʟ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽ-
ʟʫ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʦʢʨʝʤʘ, ʅʝʜʦʩʻʢʽʥʠʤ ʙʫʚ 
ʨʦʟʨʦʙʣʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ, 
ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʣʝʤʝʥʪʘʭ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ [8]. ʆʜʥʘʢ, 
ʜʘʥʠʡ ʧʽʜʭʽʜ, ʧʦ ʩʫʪʽ, ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʨʚʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʢʦʣʠ 
ʤʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʥʽʩʪʶ ʨʦʟʙʠʚʘ-
ʶʪʴʩʷ ʥʘ ʯʽʪʢʽ ʽʥʪʝʨʚʘʣʠ ʽ ʦʮʽʥʢʘ ʙʘʥʢʨʫʪʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʥʘ 
ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ ʥʘ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 
ʯʘʩʫ. 
ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʯʠʩʣʦʚʫ ʬʦʨʤʫ. ʊʘʢʠʡ ʧʽ-
ʜʭʽʜ ʥʝ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʥʘ ʨʝʘʣʥɹʠʭ 
ʧʨʠʢʣʘʜʘʭ ʙʘʥʢʨʫʪʩʪʚ ʧʽʜʧʨʠʻʤʩʪʚ. ʋʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʢʦʤ-
ʧʘʥʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʬʘʢ- 
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ʪʦʨʽʚ ʚʧʣʠʚʫ ʟ ʾʭ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʟʥʘʯʠʤʽʩʪʴ ʷʢʠʭ ʚʠ-
ʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʦʤ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʩʫʙôʻʢʪʠʚʥʠʭ ʩʫʜʞʝʥʴ. 
ʋʥʠʢʥʫʪʠ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʧʘʩʪʦʢ ʫ ʧʨʦʮʝʩʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧ-

ʨʠʻʤʩʪʚ ʟʘ ʨʽʚʥʝʤ ʾʭ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʠʪʴ ʽʥʩʪʨʫʤʝʥʪʘ-
ʨʽʡ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʨʝ-
ʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʱʦ 
ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʥʷʭ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɺʦʜʥʦʯʘʩ 
ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪ- 
ʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦ-
ʥʫʶʯʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢ-

ʨʫʪʩʪʚʘ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠʚʽʚ 
ʘʚʪʦʨʘ ʜʦ ʚʠʩʥʦʚʢʫ ʩʪʦʩʦʚʥʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ 
ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʥʘʥʩʦ-
ʚʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʝʦ-
ʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʦʩʥʦʚʠ ʷʢʦʾ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʃʦʪʬʽ ɿʘʜʝ [14]. 
ʊʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʙʫʣʦ ʦʙʨʘʥʦ ʫ ʷʢʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʽʜˇ-
ʨʫʥʪʷ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʤʦʜʝʣʴ ʟ ʫʨʘʭʫ-
ʚʘʥʥʷʤ ʫʢʨʘʾʥʩʴʢʦʾ ʩʧʝʮʠʬʽʢʠ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠ-
ʩʪʦʚʫʚʘʪʠ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʥʝ ʥʘʢʣʘʜʘʻ 
ʦʙʤʝʞʝʥʴ ʥʘ ʭʘʨʘʢʪʝʨ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʦʜʥʦʯʘʩ 
ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟ-
ʥʠʢʘʭ ʜʽʷʣʴʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ ð
ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ. 

 
˗̗̝̏̎̆̐̓̔́̌̎̉̊ ̨̨̖̐̅̅  
̅̏ ̋̏̍̐̌̆̋̒̎̏̄̏ ̨̎́̎̒̏̃̏̄̏̕ ̨́̎́̌̈ ̔ ̨̤̐̅̐̑̉̍̒̓̃́  
̎́ ̨̏̒̎̏̃ ̨̩̓̆̏̑ ̨̘̩̎̆̓̋̏ ̨̌̏̄̋̉ 
 
ʆʪʞʝ, ʥʘʚʝʜʝʤʦ ʘʚʪʦʨʩʴʢʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦ-

ʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʧʽʜˇʨʫʥʪʽ ʽʥʩʪʨʫʤʝʥʪʘ-
ʨʽʶ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. ʇʦʝʪʘʧʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʛʽʜʥʦ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʣʘʜʝʤʦ ʥʘ ʧʨʠʢʣʘ-
ʜʽ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ ʙʘʟʽ 
ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. 
ɽʪʘʧ 1 (ʇʦʢʘʟʥʠʢʠ). ʇʝʨʰʦʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʤʦʜʝʣʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢ, ʜʣʷ ʬʦʨʤʫ-
ʚʘʥʥʷ ʥʘʙʦʨʫ ʧʦʷʩʥʶʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʤʦʜʝʣʽ 
ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ ʧʽʜˇʨʫʥʪʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʝʯʽʪʢʦʾ 
ʣʦʛʽʢʠ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʧʝʨʝʣʽʢʦʤ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʍ̔, Ni ,1= , 
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ʷʢʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ (1) 
ʰʣʷʭʦʤ ʾʭ ʧʝʨʝʚʽʨʢʠ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ. 
ɽʪʘʧ 2 (ʃʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ). ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʥʘ ʧʽʜˇʨʫʥʪʽ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʩʢʦʨʠʩʪʘʻʤʦʩʴ 
ʪʨʴʦʤʘ ʪʝʨʤʘʤʠ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ. ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʍ̔, Ni ,1= , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ 
ʧʽʜʧʨʠʻʤʩʪʚʘ, ʬʦʨʤʫʻʪʴʩʷ ʻʜʠʥʘ ʰʢʘʣʘ ʟ ʪʨʴʦʭ ʷʢʽʩʥʠʭ ʪʝʨʤʽʚ: 
ʅ ð ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʍ̔, ʉ ð ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 
ʍ̔, ɺ ð ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʍ̔. 
ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʾ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ 

G, ʱʦ ʦʭʦʧʣʶʻ ʧʦʚʥʫ ʤʥʦʞʠʥʫ ʩʪʫʧʝʥʽʚ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜ-
ʧʨʠʻʤʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʡʦʛʦ ʧʦʪʦʯʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ, 
ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʠ: ʅ ð ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʙʘʥʢ- 
ʨʫʪʩʪʚʘ, ʉ ð ʨʠʟʠʢ ʙʘʥʢʨʫʪʩʪʚʘ ʩʝʨʝʜʥʽʡ, ɺ ð ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ. 
ɽʪʘʧ 3 (ʇʦʙʫʜʦʚʘ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ). ʅʝʯʽʪʢʽ ʦʧʠʩʠ ʚ ʩʪʨʫʢ-

ʪʫʨʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯ- 
ʥʦʛʦ ʘʥʘʣʽʟʫ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʧʝʚʥʽʩʪʶ ʝʢʩʧʝʨʪʘ, ʱʦ ʚʠ-
ʥʠʢʘʻ ʚ ʭʦʜʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʢʣʘʩʠʬʽʢʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʝʢʩʧʝʨʪ 
ʥʝ ʤʦʞʝ ʯʽʪʢʦ ʨʦʟʤʝʞʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚ-
ʥʷ ʜʝʷʢʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʬʫʥʢ-
ʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ ʷʢ ʚʭʽʜʥʠʭ, ʪʘʢ ʽ ʨʝʟʫʣʴʪʫʶʯʦʾ 
ʟʤʽʥʥʠʭ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʢʣʘ-
ʩʠʬʽʢʘʮʽʶ ʨʽʚʥʽʚ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ. 
ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʻʤʦ ʤʦʞʣʠʚʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʚʭʽʜʥʠʭ ʬʘʢ-

ʪʦʨʽʚ Xi, Ni ,1= , ʽ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʢʘʟʥʠʢʘ G ʪʘ ʟʘʜʘʻʤʦ ʚʠʛʣʷʜ 
ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ ʚʩʽʭ ʟʤʽʥʥʠʭ. ʅʘ ʨʠʩ. 1 ʧʦʜʘ- 
ʥʦ ʩʭʝʤʘʪʠʯʥʦ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʨʴʦʭ ʥʝ-

ʯʽʪʢʠʭ ʪʝʨʤʽʚ {ʅ, ʉ, ɺ} ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Xi, Ni ,1= , ʥʘ ʤʥʦʞʠʥʽ X. 
ʋʩʽ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ ʷʢ 

ʚʭʽʜʥʠʭ Xi, Ni ,1= , ʪʘʢ ʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G, ʟʦʙʨʘʞʝʥʠʭ ʥʘ 
ʨʠʩ. 1, ʤʦʞʥʘ ʘʥʘʣʽʪʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʬʫʥʢʮʽʻʶ [15] 
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ʜʝ ʩ ð ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ-ʨʦʟʪʷʛʫʚʘʥʥʷ ʬʫʥʢʮʽʾ; 
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b ð ʢʦʦʨʜʠʥʘʪʘ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ (() 1=mb ); 
T ð ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʪʝʨʤ ʽʟ ʤʥʦʞʠʥʠ {ʅ, ʉ, ɺ}.  ɿʥʘʯʝʥʥʷ ʬʫʥ-

ʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʙʽʯʥʠʭ ʪʝʨʤʽʚ ʅ ʪʘ ɺ ʫʩʽʭ ʟʤʽʥʥʠʭ ʟʘ ʤʝʞʘʤʠ 
ʩʚʦʾ ʭ ʤʘʢʩʠʤʫʤʽʚ b ʧʨʠʨʽʚʥʶʶʪʴʩʷ, ʷʢ ʽ ʚ ʪʦʯʢʘʭ ʤʘʢʩʠʤʫʤʫ, ʜʦ 
ʦʜʠʥʠʮʽ. 

 

 

ʈʠʩ. 1. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʘʙʦ ʫ ʚʠʧʘʜ- 
ʢʫ, ʷʢʱʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʝ ʙʫʜʝ 
ʚʟʘʛʘʣʽ, ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʦʨʽʻʥʪʦʚʥʽ ʤʝʞʽ ʟʤʽʥ ʚʩʽʭ ʪʝʨʤʽʚ ʢʦʞʥʦ-
ʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ Xi, Ni ,1= , ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘ-
ʯʝʥʴ ʪʘ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘʤʠ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ 
ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʩʚʦʾʤ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʪʝʨ-
ʤʘʤ, ʱʦʙ ʚʦʥʠ ʜʦʩʠʪʴ ʪʦʯʥʦ ʫʟʛʦʜʞʫʚʘʣʠʩʴ ʽʟ ʟʘʜʘʥʠʤʠ ʧʨʘʚʠʣʘ-
ʤʠ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ. 
ʊʘʢ, ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʦʙʽʣʴʥʦʩʪʽ ʘʢʪʠʚʽʚ ʍ1 ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʪʝʨʤʘʤʠ ʅ ʪʘ ʉ ʧʦʩʪʘʚʠʪʠ ʥʘ ʨʽʚʥʽ 0,3, ʘ ʤʽʞ 
ʪʝʨʤʘʤʠ ʉ ʪʘ ɺ ð ʥʘ ʨʽʚʥʽ 1,0. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʦʙʦʨʦʪʥʦʩʪʽ 
ʢʨʝʜʠʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʍ2 ʛʨʘʥʠʮʷ ʤʽʞ ʪʝʨʤʘʤʠ ʅ ʪʘ ʉ 
ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʽʚʥʽ 0,5, ʘ ʤʽʞ ʪʝʨʤʘʤʠ ʉ ʪʘ ɺ ð ʥʘ ʨʽʚʥʽ 
1,5. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʙʦʨʦʪʥʦʩʪʽ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ ʍ3 ʪʘ ʦʢʫʧ-
ʥʦʩʪʽ ʘʢʪʠʚʽʚ ʍ4 ʜʘʥʽ ʛʨʘʥʠʮʽ ʚʠʟʥʘʯʝʥʽ ʥʘ ʨʽʚʥʽ 0,4 ʪʘ 1,2, ʚʽʜ- 
ʧʦʚʽʜʥʦ. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʣʘʩʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ 
ʟʘʩʦʙʘʤʠ ʍ5 ð ʥʘ ʨʽʚʥʽ -1,0 ʪʘ 0. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʫ-
ʯʝʥʦʛʦ ʢʘʧʽʪʘʣʫ ʍ6 ʫ ʷʢʦʩʪʽ ʜʘʥʠʭ ʛʨʘʥʠʮʴ ʤʘʻ ʟʥʘʯʝʥʥʷ 0,6 ʪʘ 
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1,2, ʘ ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩʥʠʤ ʢʘʧʽʪʘʣʦʤ ʍ7 ð 0,4  
ʪʘ 1,4. 
ɺʣʘʩʥʝ, ʜʣʷ ʢʦʞʥʦʛʦ ʪʝʨʤʫ T Í {ʅ, ʉ, ɺ} ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ bT ʽ cT ʬʫʥʢʮʽʾ (2), ʷʢʽ ʜʦʟʚʦʣʷ-
ʶʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠ-
ʱʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʪʝʨʤʘʤʠ. ʊʘʢ ʩʘʤʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʛʨʘʥʠ-
ʮʽ ʧʝʨʝʪʠʥʫ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ. 
ɿʦʢʨʝʤʘ, ʪʝʨʤ ɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ 

ʙʘʥʢʨʫʪʩʪʚʘ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʧʨʠʩʚʦʶʚʘʪʠ ʪʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, 
ʷʢʽ ʩʪʘʣʠ ʙʘʥʢʨʫʪʘʤʠ ʧʨʦʪʷʛʦʤ ʤʝʥʰ ʥʽʞ 24 ʤʽʩʷʮʽʚ ʚʽʜ ʟʘʷʚʣʝ-
ʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪ- 
ʩʪʚʘ ʉ ʧʨʠʩʚʦʶʚʘʚʩʷ ʪʠʤ ʢʦʤʧʘʥʽʷʤ, ʷʢʽ ʩʪʘʣʠ ʙʘʥʢʨʫʪʘʤʠ ʙʽ-
ʣɹ ʰʝ ʥʽʞ ʯʝʨʝʟ 24 ʤʽʩʷʮʽ ʧʽʩʣʷ ʜʝʢʣʘʨʘʮʽʾ ʜʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦ-
ʢʘʟʥʠʢʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʤʧʘʥʽʷʤ, ʷʢʽ ʩʪʘʙʽʣʴʥʦ 
ʧʨʘʮʶʚʘʣʠ ʙʽʣʴʰʝ ʧôʷʪʠ ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʜʘʥʥʷ ʩʚʦʾʭ ʬʽʥʘʥʩʦʚʠʭ 
ʟʚʽʪʥʦʩʪʝʡ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ, ʩʪʘʚʠʚʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
ʪʝʨʤ ʅ. 
ɺʘʨʪʦ ʚʢʘʟʘʪʠ, ʱʦ ʚʠʭʦʜʦʤ ʤʦʜʝʣʽ ʻ ʯʘʩ, ʱʦ ʟʘʣʠʰʘʚʩʷ ʢʦʤ-

ʧʘʥʽʷʤ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ, ʘ ʥʝ ʟʚʠʯʘʡʥʠʡ ʧʦʜʽʣ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʢʣʘ-
ʩʠ ʟʘ ʦʟʥʘʢʦʶ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢ-
ʨʫʪʽʚ ʯʠ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʦʤʧʘʥʽʡ. ɺʽʜʧʦʚʽʜʥʦ, ʤʦʜʝʣʴ 
ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʥʝ ʣʠʰʝ ʟʥʘʭʦʜʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʽʟ 
ʤʥʦʞʠʥʠ ʪʨʴʦʭ ʟʘʜʘʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ {ʅ, ʉ, ɺ}, ʘ ʡ ʟʜʽʡ- 
ʩʥʶʚʘʪʠ ʦʮʽʥʢʫ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʢʦʤʧʘʥʽʾ ʤʦʞʝ ʟʘʛʨʦʞʫʚʘʪʠ 
ʙʘʥʢʨʫʪʩʪʚʦ. ʊʦʙʪʦ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʜʝʬʘʟʟʠʬʽʢʘʮʽʾ 
(ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʯʽʪʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʚ ʯʽʪʢʝ ʯʠʩʣʦ) 
ʤʦʜʝʣʴ ʙʫʜʝ ʟʜʘʪʥʘ ʚʢʘʟʘʪʠ ʯʘʩ ʫ ʤʽʩʷʮʷʭ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦ 
ʡʤʦʚʽʨʥʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤʧʘʥʽʾ. 
ɽʪʘʧ 4 (ʌʦʨʤʫʚʘʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ). ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʥʘ ʙʘ-

ʟʽ ʥʝʯʽʪʢʠʭ ʟʥʘʥʴ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʤʝʭʘʥʽʟʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 
ʷʢʠʡ ʙʠ ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ 
ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʚʠʭʽʜʥʦʾ ʽʥ-
ʬʦʨʤʘʮʽʾ, ʦʜʝʨʞʫʚʘʥʦʾ ʚʽʜ ʘʥʘʣʽʪʠʢʘ. ɺ ʦʩʥʦʚʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʥʝʦʙ-
ʭʽʜʥʦ ʧʦʢʣʘʩʪʠ ʟʥʘʥʥʷ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʬʽʥʘʥʩʦʚʦʾ ʩʪʦʨʦʥʠ ʙʘʥ- 
ʢʨʫʪʩʪʚʘ. ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧ-
ʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʩʠʩʪʝʤʫ ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʧʨʘ-
ʚʠʣ. ɺ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʥʘʙʽʨ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ ʱʦʜʦ ʦʮʽʥʶ-
ʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʙʘʟʽ ʥʝʟʘʣʝʞʥʠʭ 
ʟʤʽʥʥʠʭ. 
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ʊʘʙʣʠʮʷ 2 
ɹɸɿɸ ɿʅɸʅʔ ʑʆɼʆ ʆʎɯʅʖɺɸʅʅʗ  

ɸʂʉɯʆʃʆɻɯʏʅʆɰ ʁʄʆɺɯʈʅʆʉʊɯ ɹɸʅʂʈʋʊʉʊɺɸ  
ʇɯɼʇʈʀɭʄʉʊɺɸ ʅɸ ʆʉʅʆɺɯ ʄʅʆɾʀʅʀ ʅɽɿɸʃɽɾʅʀʍ ɿʄɯʅʅʀʍ 

ʃʽʥʛʚʽʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʘʛʘ 
ɺʠʭʽʜʥʘ 
ʟʤʽʥʥʘ 

X1 X2 X3 X4 X5 X6 X7 w G 

ʅ ʅ ïɺ ïʅ ʅ ïʅ ʉ ɺw1  
ɺ 

ïɺ ïɺ ʅ ɺ ïɺ ɺ ʅ ɺw2  

Ĭ ïɺ Ĭ ïʅ ʉ ʉ ʉ ʉw1  

ʉ 
ʅ ɺ Ĭ ʅ ʉ ïʅ ʉ ʉw2  

Ĭ ʅ ʉ ʉ ʅ ɺ ʅ ʉw3  

ɺ ɺ ʉ ïʅ ɺ ʅ ʅ ʉw
4  

Ĭ ɺ ɺ ïɺ ïʅ ʅ Ĭ ʅw1  

ʅ 
ïʅ Ĭ ʉ ʅ ɺ ïɺ ɺ ʅw2  

 
ʇʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ 

ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʷʢʽ ʟʘʧʠʩʘʥʽ ʚ ʦʩʪʘʥʥʽʭ ʜʚʦʭ 
ʨʷʜʢʘʭ ʪʘʙʣ. 2, ʫ ʪʝʨʤʽʥʘʭ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʦʟʥʘʯʘʪʠʤʫʪʴ  
ʣʽʥʛʚʽʩʪʠʯʥʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ: çʗʂʑʆ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ X2 ʜʣʷ 
ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʚʠʩʦʢʝ ʊɸ ʧʦʢʘʟʥʠʢ X3 ʚʠʩʦʢʠʡ, ʊɸ X4 ʥʝ 
ʚʠʩʦʢʠʡ, ʊɸ X5 ʥʝ ʥʠʟʴʢʠʡ, ʊɸ X6 ʥʠʟʴʢʠʡ ɸɹʆ ʗʂʑʆ X1 ʥʝ  
ʥʠʟʴʢʠʡ ʊɸ X3 ʩʝʨʝʜʥʽʡ, ʊɸ X4 ʥʠʟʴʢʠʡ, ʊɸ X5 ʚʠʩʦʢʠʡ, ʊɸ X6 ʥʝ 
ʚʠʩʦʢʠʡ, ʊɸ X7 ʚʠʩʦʢʠʡ, ʊʆɼɯ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ G ʻ 
ʥʠʟʴʢʠʤè. ʇʨʝʜʩʪʘʚʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʚʘ-
ʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʥʘʣʽʪʠʯʥʫ ʬʦʨʤʫ ʟʘʧʠʩʫ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʨʽ- 
ʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʚʠʟʥʘʯʝʥʥʷ ʥʠʟʴʢʦʾ ʘʢʩʽʦʣʦʛʽʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 
ʙʘʥʢʨʫʪʩʪʚʘ ʅ ʢʦʤʧʘʥʽʾ (ʩʪʘʙʽʣʴʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ): 

 

( ) ( ) ( ) ( ) ( ) ( )[ ]

( ) ( ) ( ) ( ) ( ) ( )[ ],

,...,

7654312

65432
ʅ
171

XXXXXXw

XXXXXwXX

ɺɺɺʅʉʅʅ

ʅʅɺɺɺʅ

mÖmÖmÖmÖmÖmÙ

ÙmÖmÖmÖmÖm=m

--

--

 (3) 

 

ʜʝ ( )N

d
XXj ,...,1m  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʚʝʢʪʦʨʘ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 

Xi, Ni ,1= , ʟʥʘʯʝʥʥʶ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ dj ʟ ʤʥʦʞʠʥʠ {ʅ, ʉ, ɺ};  
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N ð ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ (ʫ ʜʘʥʽʡ ʟʘʜʘʯʽ N = 7); 

( )i
a

X
jp
im  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Xi ʣʽʥʛʚʽʩʪʠʯ-

ʥʦʤʫ ʪʝʨʤʫ jp
ia , mj ,1= , Ni ,1= , jkp ,1=  ( ( ) ( )i

a
i

a XX m-=m- 1 ); 

m ð ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G (ʚ ʥʘʰʽʡ ʟʘʜʘʯʽ 
m = 3); 

kj ð ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣ ʫ ʙʘʟʽ ʟʥʘʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ j-ʤʫ ʪʝʨʤʫ 
ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G (ʫ ʥʘʩ k1 = k3 = 2, k2 = 4); 

jd

pw  ð ʚʘʛʘ p-ʛʦ ʧʨʘʚʠʣʘ ʩʝʨʝʜ ʪʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʨʤʫ dj 

ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ. ɺʘʛʘ ʷʚʣʷʻ ʩʦʙʦʶ ʯʠʩʣʦ ʟ ʽʥʪʝʨʚʘʣʫ [0, 1], ʷʢʝ 
ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʧʝʚʥʝʥʽʩʪʴ ʝʢʩʧʝʨʪʘ ʚ ʢʦʞʥʦʤʫ ʚʠʙʨʘʥʦʤʫ ʥʠʤ ʜʣʷ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʘʚʠʣʽ (ʟʘʟʚʠʯʘʡ ʚʩʽ ʚʘʛʠ ʧʨʘ-
ʚʠʣ ʩʧʦʯʘʪʢʫ ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʜʦ ʦʜʠʥʠʮʽ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥ-
ʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʟʤʝʥʰʫʚʘʪʠʩʴ, 
ʷʢʱʦ ʧʨʘʚʠʣʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ). 
ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʫʪʚʦʨʶʶʪʴʩʷ ʚʩʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, 

ʷʢʽ ʚʪʽʣʶʶʪʴ ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʬʦʨʤʽ ʟʘʧʠʩʫ ʧʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ, ʟʚʝʜʝʥʽ ʜʦ ʙʘʟʠ ʟʥʘʥʴ ʫ ʪʘʙʣ. 2. ʆʩʢʽʣʴʢʠ ʜʣʷ ʦʧʠʩʫ ʢʦʞ-
ʥʦʛʦ ʪʝʨʤʫ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ 
ʧʨʘʚʠʣ, ʪʦ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ 
ʰʣʷʭʦʤ ʧʦʰʫʢʫ ʧʨʘʚʠʣʘ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʦʟʨʘʭʦʚʘʥʠʤ ʟʥʘʯʝʥ-
ʥʷʤ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ (ʥʝ ʟʘʤʽʥʶʶʯʠ ʥʘ ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ 
ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʘ ʧʨʘʚʠʣʘ-
ʤʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ G). ɸ ʜʣʷ ʪʦʛʦ, 
ʱʦʙ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʧʦ ʢʦ-
ʞʥʦʤʫ ʧʨʘʚʠʣʫ ʚʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʚʽʜ-
ʧʦʚʽʜʥʦ, ʦʧʝʨʘʮʽʶ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʚʭʽʜʥʠʭ 
ʟʤʽʥʥʠʭ ʟʘʤʽʥʠʤʦ ʥʘ ʾʭ ʜʦʙʫʪʦʢ. 
ɺʽʜ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʜʽʡʩ-

ʥʝʥʥʷ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʭʦʯʘ, ʚʩʝ-ʪʘʢʠ, ʟʘ 
ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʘʞʘʥʦ ʧʨʦʚʝʩʪʠ ʦʧʪʠʤʽʟʘʮʽʶ ʾʾ 
ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʽ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚ ʮʽʡ ʨʦʙʦʪʽ. 
ɽʪʘʧ 5 (ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ). ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ 

ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ ʥʘʣʘʰʪʫ-
ʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʜʘʥʠʭ ʟʙʘʥʢʨʫʪʽʣʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʬʽʥʘʥ-
ʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʟ ʘʣʛʦʨʠʪʤʽʚ ʦʧ- 
ʪʠʤʽʟʘʮʽʾ ʥʝʡʨʦ-ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤʫ ʟʚʦʨʦʪ-
ʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʤʠʣʢʠ [16]. ɺ ʧʨʠʥʮʠʧʽ, ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʥʝ ʻ 
ʦʙʦʚôʷʟʢʦʚʠʤ, ʦʩʢʽʣʴʢʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʙʘʟʦʚʠʭ ʧʨʘʚʠʣ ʚʦʥʘ ʚʞʝ ʤʦʞʝ 
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ʚʠʜʘʚʘʪʠ ʨʽʰʝʥʥʷ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʴ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ. ʇʨʦ- 
ʪʝ, ʷʢʱʦ ʧʨʦʚʝʩʪʠ ʦʧʪʠʤʽʟʘʮʽʶ ʤʦʜʝʣʽ ʥʘ ʽʩʥʫʶʯʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ 
ʤʘʪʝʨʽʘʣʽ, ʪʦ ʷʢʽʩʪʴ ʾʾ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ. 
ʋ ʷʢʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʷʢ 

ʬʽʨʤ, ʱʦ ʚʞʝ ʟʙʘʥʢʨʫʪʫʚʘʣʠ, ʪʘʢ ʽ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ. ʑʦ ʩʪʦ-
ʩʫʻʪʴʩʷ ʚʞʝ ʨʦʟʦʨʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʦ ʘʥʘʣʽʟ ʾʭʥʽʭ ʧʦʢʘʟʥʠʢʽʚ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, ʱʦ ʟʘʣʠʰʘʣʠʩʷ ʜʦ ʙʘʥʢʨʫʪʩ-
ʪʚʘ. ɸʜʞʝ ʬʽʨʤʠ ʧʦʢʘʟʫʶʪʴ ʦʟʥʘʢʠ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ 
ʟʘʜʦʚʛʦ ʜʦ ʨʝʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʙʣʝʤ. ɯ ʯʠʤ ʨʘʥʽʰʝ ʤʠ ʟʤʦ-
ʞʝʤʦ ʧʝʨʝʜʙʘʯʠʪʠ ʥʝʙʝʟʧʝʢʫ ʽ ʚʞʠʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ, ʪʠʤ  
ʙʽʣʴʰʝ ʙʫʜʝ ʰʘʥʩʽʚ ʫ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʧʦʜʘʣʴʰʠʡ ʫʩʧʽʭ. 
ɸ ʨʦʟʧʽʟʥʘʪʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 
ʤʦʞʥʘ ʩʘʤʝ ʟʘ ʘʥʘʣʦʛʽʻʶ ʽʟ ʽʥʰʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʦʧʪʠʤʽʟʘʮʽʷ ʚʩʽʭ ʚʘʛ ʧʨʘʚʠʣ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ 
ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ (ʧʨʘʚʜʘ, ʽʟ ʜʝʷʢʠʤʠ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʦʙʤʝʞʝʥʥʷ-
ʤʠ). ʇʨʦʪʝ ʜʣʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 
ʚʩʽʭ ʪʝʨʤʽʚ ʟʘʣʠʰʠʤʦ ʥʝʟʤʽʥʥʠʤʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʯʽʪʢʫ ʽʜʝʥʪʠ-
ʬʽʢʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʠʤ ʟʘ ʜʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʘʣʠ-
ʰʘʣʦʩʴ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʤʝʥʰʝ ʜʚʦʭ ʨʦʢʽʚ ð ʘʜʞʝ ʪʦʯʥʽʩʪʴ ʧʝʨʝʜ-
ʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʟʘ ʜʚʘ ʨʦʢʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 
ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʨʽʢ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʫ ʨʦʙʦʪʽ [17]. 
ɽʪʘʧ 6 (ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ). ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʪʘ ʧʨʦʚʝ-

ʜʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʤʦʜʝʣʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-
ʪʠ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ G 

ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ Xi, Ni ,1= , ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʪʘ ʝʢʩʧʝʨʪ-
ʥʠʭ ʩʫʜʞʝʥʴ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʧʝʨʽʦʜʽʚ, ʱʦʙ ʤʘʪʠ ʟʤʦʛʫ ʧʨʦ-
ʩʣʽʜʢʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʩʭʠʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʙʘʥʢʨʫʪʩʪ-
ʚʘ. ʆʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʤʦʜʝʣʽ ʱʦʜʦ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 
ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ G ʦʙʠʨʘʻʪʴʩʷ ʪʘʢʝ, ʜʣʷ ʷʢʦʛʦ ʬʫʥʢʮʽʷ ʥʘʣʝʞ-
ʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G ʙʫʜʝ ʥʘʡʙʽʣʴʰʦʶ ʜʣʷ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ *
iX , Ni ,1= : 

 

( )[ ]**
1

,1

,...,maxarg N

d

mj
XXG jm=

=
, (4) 

ʜʝ dj = {ʅ, ʉ, ɺ}.  
ʆʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʧʦ 

ʢʦʞʥʦʤʫ ʧʨʘʚʠʣʫ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩ-
ʪʽ ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʫ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 
ʧʦʢʘʟʥʠʢʘ G ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʠʭʦʜʫ ʩʝʨʝʜ 
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ʫʩʽʭ ʧʨʘʚʠʣ, ʪʦ ʚʠʭʽʜʥʫ ʟʤʽʥʥʫ ʤʦʜʝʣʽ ʙʫʜʝʤʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʚ ʟʘ-
ʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘ ʬʫʥʢʮʽʻʶ 

 

( )
ý
ü
û

í
ì
ë

m= Ô
===

N

i
i

ad

p
mjkp

Xw
jp
ij

j 1

*

,1,,1

maxargG . (5) 

 
ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʦʾ ʤʦʜʝʣʽ ʻ ʣʽʥʛʚʽʩʪʠʯʥʠʡ 

ʦʧʠʩ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʯʘʩʫ, ʱʦ ʟʘ-
ʣʠʰʘʻʪʴʩʷ ʜʦ ʤʦʞʣʠʚʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʮʽʥʠʪʠ ʯʘʩ 
ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʤʦʞʥʘ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʜʝʬʘʟʟʠʬʽʢʘ-
ʮʽʾ ð ʢʽʣʴʢʽʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʟʛʽʜʥʦ (5) ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ. 
ʗʢʱʦ ʟʘʜʘʯʝʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥ- 
ʢʨʫʪʩʪʚʘ, ʘ ʥʝ ʧʝʨʝʜʙʘʯʝʥʥʷ ʯʘʩʫ ʜʦ ʡʦʛʦ ʥʘʩʪʘʥʥʷ, ʪʦ ʦʧʝʨʘʮʽʶ 
ʜʝʬʘʟʟʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʽ ʥʝ ʧʨʦʚʦʜʠʪʠ. 
ʆʪʞʝ, ʚ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʤʧ- 

ʣʝʢʩʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʧʽʜˇʨʫʥʪʽ ʪʝʦʨʽʾ 
ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʝʥ-
ʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤʧʘʥʽʾ, ʚʭʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʢʦʾ ʻ ʥʝʟʘʣʝʞʥʽ 
ʟʤʽʥʥʽ, ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ ʰʣʷʭʦʤ ʧʝʨʝʚʽʨʢʠ 
ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʤʫʣʴ-
ʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ. 
ʇʨʦʪʝ, ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ʜʦ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ ʫ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʷʭ ʚʪʨʘʯʘʻʪʴʩʷ 
ʩʝʥʩ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ. ʆʪʞʝ, ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦ-
ʚʠ ʤʦʜʝʣʽ ʥʘ ʪʦʤʫ ʥʘʙʦʨʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʬʽʥʘʥ-
ʩʦʚʠʡ ʘʥʘʣʽʪʠʢ ʚʚʘʞʘʻ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʙʝʟ ʧʨʦʚʝ-
ʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠ- 
ʢʘʤʠ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ. ʇʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥ-
ʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ 
ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʪʦʯʢʠ ʟʦ-
ʨʫ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 
˜̏̂̔̅̏̃́ ̨̘̩̎̆̓̋̏ ̨̍̏̅̆̌ ̨̅́̄̎̏̒̓̉̋̉ ̂́̎̋̑̔̓̒̓̃́ 
̨̤̐̅̐̑̉̍̒̓̃́ ̎́ ̨̏̒̎̏̃ ̨̝̙̎́̊̂̌ ̨̖̎̏̑̍́̓̉̃̎̉̕ 
̨̐̏̋́̈̎̉̋̃ 
 
ʊʘʢ ʷʢ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʚ ʥʝʯʽʪʢʽʡ ʤʦʜʝʣʽ ʟʜʽʡ-

ʩʥʶʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʫ  
ʣʽʥʛʚʽʩʪʠʯʥʽ ʪʝʨʤʠ, ʪʦ ʧʦʥʷʪʪʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 
ʚ ʢʣʘʩʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʪʘʻ ʜʝʱʦ ʨʦʟʧʣʠʚʯʘʩʪʠʤ, ʦʩʢʽʣʴʢʠ ʮʷ 
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ʟʘʣʝʞʥʽʩʪʴ ʚʞʝ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ 
ʟʥʘʯʝʥʥʷʤʠ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠʯʦʤʫ, ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ 
ʟʤʽʥʥʠʭ ʥʝ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 
ʤʽʞ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʪʝʨʤʽʚ ʫ ʤʥʦʞʠʥʘʭ ʾʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 
ʟʥʘʯʝʥʴ. 
ʎʝ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ, ʧʦ-ʧʝʨʰʝ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʚʩʽ ʪʝʨʤʠ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʯʠʩʣʦʚʽ ʽʥʪʝʨʚʘʣʠ ʧʝʨʚʽʩʥʠʭ ʬʽʥʘʥʩʦ-
ʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʧʦ-ʜʨʫʛʝ, ʮʽ ʽʥʪʝʨʚʘʣʠ ʻ ʨʦʟʧʣʠʚʯʘʩʪʠʤʠ ʽ ʤʦ-
ʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦ-
ʜʝʣʽ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʆʪʞʝ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟôʷʚ- 
ʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢ-
ʨʫʪʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʪʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʥʘ ʧʦʛʣʷʜ ʘʥʘʣʽʪʠʢʘ ʻ ʥʘʡ-
ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜ- 
ʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʝʣʷ-
ʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ [18-20]. 
ʂʨʽʤ ʪʦʛʦ, ʜʦ ʥʘʙʦʨʫ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ ʤʦʞʫʪʴ ʪʘʢʦʞ ʙʫʪʠ 

ʟʘʣʫʯʝʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʤʠ ʚʽʜʢʠʥʫʣʠ ʟ ʘʥʘʣʽʟʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʜʣʷ 
ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚʦʥʠ ʤʘʶʪʴ ʥʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ. 
ɯ ʭʦʯʘ ʜʣʷ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʾʭ ʜʦʮʽʣʴʥʦ ʚʠʢʣʶʯʠʪʠ ʟ ʧʝ-
ʨʚʠʥʥʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ, ʱʦ ʙʫʣʦ ʦʙ-
ˇʨʫʥʪʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ [7, 10], ʥʝʯʽʪʢʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʝʟ ʧʨʦʙʣʝʤ 
ʦʧʝʨʫʚʘʪʠ ʧʦʜʽʙʥʠʤʠ ʟʤʽʥʥʠʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʦʜʥʦʤʫ ʧʨʘʚʠ-
ʣʽ ʤʦʞʥʘ ʧʨʦʧʠʩʘʪʠ, ʱʦ ʫ ʨʘʟʽ, ʷʢʱʦ ʧʦʜʽʙʥʘ ʟʤʽʥʥʘ ʻ ʥʠʞʯʦʶ ʚʽʜ 
ʥʫʣʷ, ʪʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
ʧʜ̔ʧʨʠʻʤʩʪʚʘ. ʇʨʦʪʝ, ʚ ʽʥʰʽ ʧʨʘʚʠʣʘ ʮʶ ʟʤʽʥʥʫ ʤʦʞʥʘ ʥʝ ʚʢʣʶ-
ʯʘʪʠ, ʪʦʙʪʦ ʚʩʽ ʽʥʰʽ ʾʾ ʟʥʘʯʝʥʥʷ ʥʝ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʧʨʠ ʧʨʦ-
ʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ. 
ɯʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʧʦʙʫʜʫʻʤʦ ʥʝʯʽʪʢʫ ʤʦʜʝʣʴ ʜʽʘʛ- 

ʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰ 
ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ. ɺʩʽ ʙʘʟʦʚʽ ʧʘʨʘ-
ʤʝʪʨʠ ʮʽʻʾ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʙʫʜʫʪʴ ʩʧʽʚʧʘʜʘʪʠ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 
ʤʦʜʝʣʽ, ʨʦʟʨʦʙʣʝʥʦʾ ʚʠʱʝ ʥʘ ʦʩʥʦʚʽ ʥʝʟʘʣʝʞʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʢʘʟ- 
ʥʠʢʽʚ. ʑʦ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʴ, ʪʦ ʮʝ ʥʘʙʽʨ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ ʪʘ, 
ʚ̔ ʜʧʦʚʽʜʥʦ, ʙʘʟʘ ʧʨʘʚʠʣ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʆʪʞʝ, ʱʦʙ ʥʝ ʨʦʙʠʪʠ ʧʦʚʪʦʨʝʥʴ ʧʨʠ ʧʦʙʫʜʦʚʽ ʪʘ ʧʦʷʩʥʝʥʥʽ ʩʫʪ-
ʥʦʩʪʽ ʮʽʻʾ ʤʦʜʝʣʽ, ʚʠʢʣʘʜʝʤʦ ʣʠʰʝ ʪʽ ʾʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʻ ʚʽʜʤʽʥ-
ʥʠʤʠ ʚʽʜ ʤʦʜʝʣʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʚʠʱʝ. ʇʨʠ ʮʴʦʤʫ ʟʘʣʠʰʠʤʦ ʧʦʧʝ-
ʨʝʜʥʶ ʥʫʤʝʨʘʮʽʶ ʝʪʘʧʽʚ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ. 
ɽʪʘʧ 1 (ʇʦʢʘʟʥʠʢʠ). ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢ-

ʨʫʪʩʪʚʘ ʩʬʦʨʤʫʻʤʦ ʥʘʙʽʨ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʥʘ ʥʘʰ ʧʦʛʣʷʜ ʧʦ-
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ʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʚʝʜʝʤʦ ʾʭ ʨʘ-
ʟʦʤ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʾʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦ ʪʘʙʣ. 3. 

 
ʊʘʙʣʠʮʷ 3 

ʅɸʁɯʅʌʆʈʄɸʊʀɺʅɯʐɯ ʇʆʂɸɿʅʀʂʀ ʆʎɯʅʂʀ  
ʌɯʅɸʅʉʆɺʆɻʆ ʉʊɸʅʋ ʇɯɼʇʈʀɭʄʉʊɺɸ 

ʇʦʟʥʘʯʢʘ ʂʦʝʬʽʮʽʻʥʪ ʈʦʟʨʘʭʫʥʦʢ 

ʍ1 
ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʢʘʧʽ-
ʪʘʣʫ 

(ʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ð- ɿʙʠʪʦʢ) / ɹʘʣʘʥʩ 

ʍ2 ʦʙʦʨʦʪʥʦʩʪʽ ʘʢʪʠʚʽʚ ʏʠʩʪʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ / ɹʘʣʘʥʩ 

ʍ3 
ʰʚʠʜʢʦʾ ʧʣʘʪʦʩʧʨʦ-
ʤʦʞʥʦʩʪʽ 

(ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ ð ɿʘʧʘʩʠ) / ʇʦʪʦʯʥʽ 
ʟʦʙʦʚôʷʟʘʥʥʷ 

ʍ4 ʬʽʥʘʥʩʦʚʦʾ ʘʚʪʦʥʦʤʽʾ ɺʣʘʩʥʠʡ ʢʘʧʽʪʘʣ / ɹʘʣʘʥʩ 

ʍ5 
ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʣʘʩ-
ʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ ʟʘ-
ʩʦʙʘʤʠ 

(ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ ð ʇʦʪʦʯʥʽ ʟʦʙʦʚôʷ- 
ʟʘʥʥʷ) / ʆʙʦʨʦʪʥʽ ʘʢʪʠʚʠ 

ʍ6 
ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩ-
ʥʠʤ ʢʘʧʽʪʘʣʦʤ 

ɺʣʘʩʥʠʡ ʢʘʧʽʪʘʣ / (ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘ-
ʩʪʫʧʥʠʭ ʚʠʪʨʘʪ ʽ ʧʣʘʪʝʞʽʚ + ɼʦʚʛʦ-
ʩʪʨʦʢʦʚʽ ʟʦʙʦʚôʷʟʘʥʥʷ + ʇʦʪʦʯʥʽ ʟʦʙʦ- 
ʚôʷʟʘʥʥʷ) 

 
ʇʦʜʽʙʥʠʡ ʥʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ ʻ ʦʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʽ 

ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʷ ʝʢʩʧʝʨʪʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝ-
ʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʩʧʝʮʠʬʽʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩ-
ʪʝʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʚʠʧʘʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʣʘʰʪʫ-
ʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫ- 
ʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʚʠʙʽʨʢʫ ʽʟ ʟʥʘʯʝʥʴ ʮʠʭ ʞʝ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ 
ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʢʦʤʧʘʥʽʡ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥ-
ʢʨʫʪʽʚ. 
ɽʪʘʧ 2 (ʃʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ) ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʠʢʣʘʜʝʥʠʤ ʧʨʠ ʧʦ-

ʙʫʜʦʚʽ ʧʝʨʰʦʾ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ. ʊʦʙʪʦ, ʤʥʦʞʠʥʘ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ Xi, Ni ,1= , ʪʘ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G ʪʘʢʦʞ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʤʽʚ {ʅ, ʉ, ɺ}.  
ʋ ʝʪʘʧʽ 3 (ʇʦʙʫʜʦʚʘ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥ- 

ʩʪʨʫʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʪʝʨʤʽʚ ʷʢ ʚʭʽʜʥʠʭ, ʪʘʢ ʽ ʚʠ-
ʭʽʜʥʦʾ ʟʤʽʥʥʠʭ. ʗʢ ʽ ʚ ʧʦʙʫʜʦʚʘʥʽʡ ʚʠʱʝ ʤʦʜʝʣʽ, ʮʽ ʬʫʥʢʮʽʾ ʥʘ- 
ʣʝʞʥʦʩʪʽ ʙʫʜʫʪʴ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʠʤʠ ð ʾʭ ʚʠʛʣʷʜ ʟʦʙʨʘʞʝʥʠʡ 
ʥʘ ʨʠʩ. 1, ʘ ʘʥʘʣʽʪʠʯʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʧʦʜʘʥʘ ʬʫʥʢʮʽʻʶ (2). 
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ʈʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʪʝʨʤʘʤʠ {ʅ, ʉ, ɺ} ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ Xi, 

Ni ,1= , ʚʩʪʘʥʦʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʪʘ 
ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʤʠ. ʊʘʢ, ʧʦʨʽʚʥʶʶʯʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʠ Xi, Ni ,1= , 
ʽʟ ʜʘʥʠʤʠ ʧʦ ʟʙʘʥʢʨʫʪʽʣʠʭ ʢʦʤʧʘʥʽʷʭ (ʫ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʜʦ 
ʙʘʥʢʨʫʪʩʪʚʘ) ʪʘ ʩʪʘʙʽʣʴʥʦ-ʬʫʥʢʮʽʦʥʫʶʯʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʙʫ-
ʣʦ ʚʠʨʽʰʝʥʦ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʢʘʧʽʪʘʣʫ ʍ1 ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ 
ʪʝʨʤʘʤʠ ʅ ʪʘ ʉ ʧʦʩʪʘʚʠʪʠ ʥʘ ʨʽʚʥʽ -0,2, ʘ ʤʽʞ ʪʝʨʤʘʤʠ ʉ ʪʘ ɺ ð 
ʥʘ ʨʽʚʥʽ 0. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʦʙʦʨʦʪʥʦʩʪʽ ʘʢʪʠʚʽʚ ʍ2 ʛʨʘʥʠʮʷ ʤʽʞ 
ʪʝʨʤʘʤʠ ʅ ʪʘ ʉ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʥʘ ʨʽʚʥʽ 0,8, ʘ ʤʽʞ ʪʝʨʤʘʤʠ ʉ ʪʘ 
ɺ ð ʥʘ ʨʽʚʥʽ 1,7. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʰʚʠʜʢʦʾ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʍ3 
ʜʘʥʽ ʛʨʘʥʠʮʽ ʚʠʟʥʘʯʝʥʽ ʥʘ ʨʽʚʥʽ 0,05 ʪʘ 0,35, ʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʘʚ-
ʪʦʥʦʤʽʾ ʍ4 ð ʥʘ ʨʽʚʥʽ 0,18 ʪʘ 0,42. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʙʝʟʧʝʯʝʥʦʩ-
ʪʽ ʚʣʘʩʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʍ5 ð ʥʘ ʨʽʚʥʽ -1,0 ʪʘ 0, ʘ ʜʣʷ 
ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩʥʠʤ ʢʘʧʽʪʘʣʦʤ ʍ6 ð 0,4 ʪʘ 1,4. 
ɼʣʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G ʟʘʣʠʰʠʤʦ ʪʘʢʽ ʞ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ 
ʪʝʨʤʽʚ {ʅ, ʉ, ɺ}, ʷʢ ʽ ʚ ʧʝʨʰʽʡ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪ-
ʚʘ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ. 
ɽʪʘʧ 4 (ʌʦʨʤʫʚʘʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ). ʇʨʠʚʝʜʝʤʦ ʚ ʪʘʙʣ. 4 ʥʘ-

ʙʽʨ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ ʱʦʜʦ ʦʮʽʥʢʠ ʩʭʠʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ 
ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʚ ʪʘʙʣ. 3 ʤʥʦʞʠʥʠ ʥʘʡʙʽʣʴʰ 
ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʊʘʙʣʠʮʷ 4 
ɹɸɿɸ ɿʅɸʅʔ ʑʆɼʆ ʆʎɯʅʖɺɸʅʅʗ  

ɸʂʉɯʆʃʆɻɯʏʅʆɰ ʁʄʆɺɯʈʅʆʉʊɯ ɹɸʅʂʈʋʊʉʊɺɸ  
ʇɯɼʇʈʀɭʄʉʊɺɸ ʅɸ ʆʉʅʆɺɯ ʄʅʆɾʀʅʀ ʅɸʁɹɯʃʔʐ ɯ 

ʅʌʆʈʄɸʊʀɺʅʀʍ ʌɸʂʊʆʈɯɺ 

ʃʽʥʛʚʽʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʘʛʘ 
ɺʠʭʽʜʥʘ 
ʟʤʽʥʥʘ 

X1 X2 X3 X4 X5 X6 w G 

ïɺ ʅ ʉ Ĭ Ĭ ïɺ ɺw1  
ɺ 

ʅ ïɺ ʅ Ĭ ʅ ʅ ɺw2  

ʅ ʉ ïɺ ïɺ Ĭ ʉ ʉw1  ʉ 

ɺ ɺ Ĭ ɺ ïʅ ɺ ʅw1  
ʅ 

ʉ ïʅ ïʅ ïʅ Ĭ ïʅ ʅw2  

 
ɽʪʘʧ 5 (ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ) ʪʘ ʝʪʘʧ 6 (ʇʨʠʡʥʷʪ-

ʪʷ ʨʽʰʝʥʥʷ) ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʧʽʜʭʦʜʫ, ʦʧʠʩʘʥʦʤʫ 
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ʚʠʱʝ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʝʨʰʦʾ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ. ʊʦʙʪʦ, ʟʘʢʣʶʯʥʝ ʨʽ-
ʰʝʥʥʷ ʤʦʜʝʣʽ ʦʙʠʨʘʻʪʴʩʷ ʪʘʢʝ, ʜʣʷ ʷʢʦʛʦ ʬʫʥʢʮʽʷ (5) ʥʘʣʝʞʥʦʩʪʽ 
ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ G ʙʫʜʝ ʥʘʡʙʽʣʴʰʦʶ ʜʣʷ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟ-

ʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ *
iX , Ni ,1= . 

ʆʪʞʝ, ʘʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʜʽʡʩ-
ʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦ- 
ʚʽ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦ- 
ʚʽ ʤʥʦʞʠʥ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʬʘʢ-
ʪʦʨʽʚ. 
ɿ ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦ-
ʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʨʦʟʨʦʙʣʝʥʠʤʠ ʫ 
ʮʽʡ ʩʪʘʪʪʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
ʫʩʽ ʘʚʪʦʨʩʴʢʽ ʤʦʜʝʣʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʠʭ ʤʥʦʞʠʥʘʭ ʧʦʷʩ-
ʥʶʶʯʠʭ ʟʤʽʥʥʠʭ ʪʘ ʥʘʣʘʰʪʦʚʘʥʽ ʥʘ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʩʪʘʪʠʩʪʠʯ-
ʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʧʝʨʝʜ-
ʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʟʚʦʣʷʪʴ ʨʦʙʠʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ 
ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʟʜʘʪʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥ-
ʩʪʨʫʤʝʥʪʘʨʽʶ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʜʦʩʣʽ-
ʜʞʝʥʥʷ. 

 
˜̠̑̏̃̆̅̆̎̎ ̨̆̋̒̐̆̑̉̍̆̎̓̃ ̈ ̨̘̎̆̓̋̉̍̉ ̠̍̏̅̆̌̍̉ 
̨̅́̄̎̏̒̓ ̉̋̉ ̂́̎̋̑̔̓̒̓̃́ 
 
ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ ʜʽʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽ-

ʜʧʨʠʻʤʩʪʚʘ, ʚʭʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʢʠʭ ʻ ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ ʪʘ ʥʘʡ-
ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ, ʘʚʪʦ-
ʨʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ 
ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ. ʂʨʽʤ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʜʝ-
ʣʝʡ, ʤʝʪʦʶ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʥʘʣʘʰ-
ʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʙʘʟ ʣʦʛʽʯʥʠʭ ʧʨʘ- 
ʚʠʣ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʘʢʩʽʦʣʦʛʽʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤ-
ʧʘʥʽʾ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʜʝʣʽ ʤʦʛʣʠ ʥʝ ʣʠʰʝ ʨʦʙʠʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʧʽ-

ʜʧʨʠʻʤʩʪʚ ʟʘ ʜʚʦʤʘ ʛʨʫʧʘʤʠ (ʙʘʥʢʨʫʪʠ ʪʘ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʽ ʢʦʤ-
ʧʘʥʽʾ), ʘ ʡ ʧʝʨʝʜʙʘʯʘʪʠ ʯʘʩ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ, ʥʝ-
ʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʾʭʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʠʤ 
ʯʠʥʦʤ, ʱʦʙ ʚʠʭʦʜʦʤ ʤʦʜʝʣʝʡ ʙʫʚ ʩʘʤʝ ʧʝʨʽʦʜ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ 
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ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʚʘʣʠ ʙʘʥʢʨʫʪʘʤʠ ʧʽʩʣʷ ʦʧʨʠʣʶʜʥʝʥʥʷ ʩʚʦ-
ʾʭ ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʥʦʩʪʝʡ. ʇʨʠʯʦʤʫ, ʧʝʨʽʦʜ ʯʘʩʫ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘ-
ʚʘʪʠ ʷʢ ʜʣʷ ʙʘʥʢʨʫʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʪʘʙʽʣʴʥʦ ʧʨʘʮʶʶʯʠʭ ʢʦʤʧʘʥʽʡ. 
ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʚʩʽʭ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 

ʚʠʭʽʜ ʤʦʜʝʣʽ ʧʨʠ ʥʘʚʯʘʥʥʽ ʧʦʜʘʚʘʚʩʷ ʨʝʘʣʴʥʠʡ ʯʘʩ ʫ ʤʽʩʷʮʷʭ, ʧʦ 
ʟʘʢʽʥʯʝʥʥʽ ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʚʘʣʠ ʙʘʥʢʨʫʪʘʤʠ. ɼʣʷ ʬʽʥʘʥʩʦ-
ʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʚʠʭʽʜ ʤʦʜʝʣʽ ʧʦʜʘʚʘʚʩʷ ʪʝʨʤʽʥ ʫ 60 ʤʽʩʷ-
ʮʽʚ. ʎʝ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ, ʢʦʣʠ ʤʦʞʥʘ ʚʚʘʞʘ-
ʪʠ, ʱʦ ʢʦʤʧʘʥʽʷ ʧʨʘʮʶʻ ʜʽʡʩʥʦ ʩʪʘʙʽʣʴʥʦ. ɼʦ ʪʦʛʦ ʞ, ʥʘʩʤʽʣʠʤʦ- 
ʩʷ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘ ʪʘʢʠʡ ʪʨʠʚʘʣʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʧʝʨʝʜʙʘ- 
ʯʠʪʠ ʙʘʥʢʨʫʪʩʪʚʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʟʘ 
ʧôʷʪʴ ʨʦʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʘʛʘʪʦ ʯʦʛʦ, ʘʙʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʡʰʣʦ 
ʟ ʢʨʠʟʠ. ɸ ʤʦʞʥʘ ʽ ʥʘʚʧʘʢʠ, ʧʨʠ ʚʠʩʦʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ 
ʜʦʚʝʩʪʠ ʢʦʤʧʘʥʽʶ ʜʦ ʨʦʟʦʨʝʥʥʷ. 
ɿʘ ʪʘʢʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʧʝ-

ʨʝʜʙʘʯʝʥʥʷ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ, ʧʦʙʫ-
ʜʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʥʘʙʦʨʫ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. ʇʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥ- 
ʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ð
 ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʪʘ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ʚʦʥʘ ʚʠ-
ʷʚʠʣʘ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ, 
ʱʦ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ɺʽʜʪʚʦʨʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ  
ʧʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2, ʤʦʜʝʣʴ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʻ ʚʩʽ ʪʝʥʜʝʥʮʽʾ, ʱʦ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʜʘʣʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʾʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʫ-
ʚʘʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ. ʗʢʱʦ ʧʝʨʝʡʪʠ ʜʦ ʜʽʘʧʘʟʦʥʫ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 



˚˒ ˖˝˛-˚˒ˤ˴˟˗˴ ˟˒ˢ˚˛˘˛ː˴˵ ˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˏ ˒˗˛˚˛˙˴ˣ ˴ 2013, Ο 2 

 

 96 

ʪʝʨʤʽʚ {ʅ, ʉ, ɺ} (ʜʝ ʽʥʪʝʨʚʘʣ ʜʦ 24 ʤʽʩʷʮʽʚ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʪʝʨ-
ʤʦʤ ɺ, ʧʽʩʣʷ 50 ð ʪʝʨʤʦʤ ʅ, ʘ ʧʨʦʤʽʞʦʢ ʤʽʞ 24 ʪʘ 50 ʤʽʩʷʮʷ- 
ʤʠ ʧʦʟʥʘʯʘʻʪʴʩʷ ʪʝʨʤʦʤ ʉ), ʪʦ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ 
ʤʦʜʝʣʴ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʣʘ ʚʩʽ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʽ ʢʦʤʧʘʥʽʾ ʅ 
ʪʘ ʢʦʤʧʘʥʽʾ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʙʘʥʢʨʫʪʩʪʚʘ ɺ. ɼʣʷ ʢʦʤʧʘ- 
ʥʽʡ, ʱʦ ʧʦʧʘʣʠ ʚ ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ ʉ, ʦʜʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʙʫʣʦ 
ʧʦʤʠʣʢʦʚʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʙʘʥʢʨʫʪʽʚ, ʘ ʦʜʥʝ ð ʜʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤ-
ʧʘʥʽʡ. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʥʘ ʥʝʟʘʣʝʞʥʽʡ ʛʨʫʧʽ ʧʽʜʧ-

ʨʠʻʤʩʪʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʝ ʥʘʣʘʰʪʦʚʘʥʦʾ ʤʦʜʝʣʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ 
ʦʩʥʦʚʽ ʥʘʙʦʨʫ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘ-
ʪʠ. ʊʦʯʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʩʝʨʝʜ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦ-
ʤʦʞʥʠʭ ʢʦʤʧʘʥʽʡ ʩʢʣʘʣʘ 87,9 %, ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ 
ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʨʽʚʥʶʻ 94,7 %, ʱʦ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽ-
ʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʣʦ 91,2 %. ʇʦʤʠʣʢʘ ʢʣʘ-
ʩʠʬʽʢʘʮʽʾ ʟʤʝʥʰʠʣʘʩʴ ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ (ʟ 19,9 % ʜʦ 8,8 %) ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʶ ʤʦʜʝʣʣʶ, ʧʦʙʫʜʦʚʘʥʦʶ ʥʘ ʪʦʤʫ ʞ 
ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ ʪʠʭ ʞʝ ʧʦʢʘʟʥʠʢʘʭ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʜʝ-

ʣʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʥʘʙʦʨʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟ-
ʥʠʢʽʚ, ʚʠʷʚʠʣʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʦʯʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪ- 
ʩʪʚ ʩʝʨʝʜ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʢʦʤʧʘʥʽʡ ʩʢʣʘʣʘ 100,0 %, ʪʦʯ- 
ʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʨʽʚʥʶʻ 85,7 %, 
ʱʦ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘ- 
ʣʦ 92,7 %. 
ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʜʚʦʭ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ, ʪʦ 

ʤʦʜʝʣʴ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠ-
ʢʽʚ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʙʽʣʴʰ ʪʦʯʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʟʘ ʚʩʽʻʶ 
ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʽʞ ʤʦʜʝʣʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 
ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. ʇʨʦʪʝ, ʱʦ ʥʘʙʘʛʘʪʦ ʚʘʞʣʠʚʽʰʝ, ʟʥʘʯʥʦ ʟʥʠ-
ʟʠʣʘʩʴ ʩʘʤʝ ʘʣʴʬʘ-ʧʦʤʠʣʢʘ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʯʘʩʪʢʘ ʬʽʥʘʥʩʦʚʦ ʥʝ-
ʩʧʨʦʤʦʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʷʢ ʩʪʽʡʢʽ), ʘ ʷʢʱʦ 
ʪʦʯʥʽʰʝ ð ʚʟʘʛʘʣʽ ʟʥʠʢʣʘ, ʭʦʯʘ ʪʨʦʭʠ ʟʙʽʣʴʰʠʣʘʩʴ ʙʝʪʘ-ʧʦʤʠʣʢʘ 
(ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʪʘʙʽʣʴʥʦʾ ʢʦʤʧʘʥʽʾ ʷʢ ʙʘʥʢʨʫʪʘ). 
ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʦʧʪʠʤʽʟʦʚʘʥʦ 

ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʪʘ ʫʪʦʯʥʝʥʦ ʙʘʟʫ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ, ʘ ʪʘ-
ʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦ-
ʚʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚ ʯʠʩʣʦʚʦʤʫ ʚʠʛʣʷʜʽ ʤʘʶʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʠʡ 
ʟʚôʷʟʦʢ ʤʽʞ ʩʦʙʦʶ. 
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˜̘̠̆̑̆̅̂́̆̎̎ ̂́̎̋̑̔̓̒̓̃ ̨̤̐̅̐̑̉̍̒̓̃  
̎́ ̨̢̨̐̅̑̔̎̓ ̨̎̒ ̨̟̓̑̔̍̆̎̓́̑ ̖̎̆̊̑̏̎̎̉ ̍̆̑̆̇ 
 
ɿ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʾ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯ- 

ʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟʜʽʡʩʥʠʤʦ 
ʨʝʘʣʽʟʘʮʽʶ ʤʦʜʝʣʽ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʧʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʣ-ɹ 
ʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʽʟ ʾʭ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷʤ ʪʘ ʽʟ ʨʦʟʨʦʙʣʝʥʠʤʠ ʚʠʱʝ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʶ ʪʘ ʥʝʯʽʪʢʠʤʠ 
ʤʦʜʝʣʷʤʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 
ʥʠʟʢʫ ʥʝʡʨʦʤʝʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʇʝʨʰʘ ʯʘʩʪʠʥʘ ʤʦ-
ʜʝʣʝʡ ˇʨʫʥʪʫʚʘʣʘʩʴ ʥʘ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ 
ʪʠʧʫ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ, ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʈʦʟʝʥʙʣʘʪ-
ʪʦʤ [21]. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʧʝʨʩʝʧʪʨʦʥʫ, ʱʦ ʤʽʩʪʠʪʴ 
ʪʨʠ ʰʘʨʠ. 

 
 

 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʪʠʧʫ ʧʝʨʩʝʧʪʨʦʥ 

ʇʝʨʩʝʧʪʨʦʥ ʟʜʽʡʩʥʶʻ ʨʦʟʨʘʭʫʥʦʢ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʣʷʭʦʤ 
ʧʦʩʣʽʜʦʚʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʥʝʡʨʦʥʘʭ ʟ ʧʝʨʰʦʛʦ ʧʦ 
ʦʩʪʘʥʥʽʡ ʰʘʨʠ ʩʠʛʥʘʣʽʚ, ʧʦʜʘʥʠʭ ʥʘ ʚʭʦʜʠ ʮʠʭ ʥʝʡʨʦʥʽʚ ʟʟʦʚʥʽ 
ʘʙʦ ʟ ʥʝʡʨʦʥʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʘʨʫ, ʱʦ ʟʚʘʞʝʥʽ ʥʘ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽ-
ʻʥʪʠ ʤʽʞʥʝʡʨʦʥʥʠʭ ʟʚôʷʟʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʠʰʘʨʦʚʘ ʥʝʡʨʦʥʥʘ 
ʤʝʨʝʞʘ ʪʠʧʫ ʧʝʨʩʝʧʪʨʦʥ ʟʽ ʩʪʨʫʢʪʫʨʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʥʘ ʨʠʩ. 3, 
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ʟʜʽʡʩʥʶʚʘʪʠʤʝ ʨʦʟʨʘʭʫʥʦʢ ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
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i , ()k
ib   ð ʬʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨ ʟʤʽʱʝʥʥʷ ʩʫʤʘ-

ʪʦʨʘ i-ʛʦ ʥʝʡʨʦʥʘ k-ʛʦ ʰʘʨʫ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ; 
()k
ilw  ð ʚʘʛʘ ʤʽʞʥʝʡʨʦʥʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ i-ʠʤ ʥʝʡʨʦʥʦʤ (k-1)-ʛʦ 

ʰʘʨʫ ʪʘ l-ʠʤ ʥʝʡʨʦʥʦʤ k-ʛʦ ʰʘʨʫ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʪʠʧʫ ʧʝʨʩʝʧʪʨʦʥ ʤʦʞʝ ʝʬʝʢ- 

ʪʠʚʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ ʟʤʽʥ- 
ʥʠʤʠ ʥʘʚʽʪʴ ʟʘ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʠʤʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟ- 
ʢʽʚ ʤʽʞ ʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʟʜʘʪʥʘ ʚʠʷʚʠʪʠ ʥʝ ʣʠʰʝ ʣʽʥʽʡʥʽ ʟʘʢʦʥʦ-
ʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ (ʷʢ ʮʝ ʨʦʙʣʷʪʴ ʢʣʘʩʠʯʥʽ ʝʢʦʥʦʤʝʪʨʠʯʥʽ ʤʦʜʝ-
ʣʽ), ʘʣʝ ʡ ʩʢʣʘʜʥʽ ʥʝʣʽʥʽʡʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ. ʊʘʢʘ ʟʜʘ-
ʪʥʽʩʪʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʥʝʡʨʦʥʘʭ ʥʝʣʽʥʽʡʥʦʛʦ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʜʝʷʢʦʶ ʬʫʥʢ- 
ʮʽʻʶ ʘʢʪʠʚʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʧʦʨʦʛʦʚʦʶ, ʩʠʛʤʦʾʜʥʦʶ, ʛʘʫʩʦʚʦʶ 
ʪʦʱʦ). ʏʝʨʝʟ ʪʘʢʫ ʾʭ ʦʩʦʙʣʠʚʽʩʪʴ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʦʪʨʠʤʫʶʪʴ 
ʙʽʣʴʰʫ ʘʧʨʦʢʩʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʬʫʥʢ- 
ʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴ-
ʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʽʞ ʾʭ ʝʢʦʥʦʤʝʪʨʠʯʥʽ 
ʘʥʘʣʦʛʠ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝ-
ʞʘʭ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʜʚʽ ʦʢʨʝʤʽ 
ʤʥʦʞʠʥʠ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1 ʪʘ 3. ʅʠʟʢʫ 
ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʤʠ ʥʘʣʘʰʪʦʚʫʚʘʣʠ, ʷʢ ʽ ʤʦʜʝʣʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦ-
ʛʽʮʽ, ʥʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʽʩʣʷ ʜʝʢ- 
ʣʘʨʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʪʝ ʨʦʟʧʦʜʽʣ ʧʽʜʧʨʠʻʤʩʪʚ 
ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʣʠʰʝ ʟʘ ʜʚʦʤʘ ʢʣʘʩʘʤʠ: ʬʽ-
ʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʙʘʥʢʨʫʪʠ. ɼʝʷʢʽ ʥʝʡʨʦʤʝʨʝʞʝʚʽ 
ʤʦʜʝʣʽ ʪʠʧʫ ʧʝʨʩʝʧʪʨʦʥ ʤʠ ʥʘʣʘʰʪʦʚʫʚʘʣʠ ʩʫʪʦ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʶ 
ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʮʠʤʠ ʜʚʦʤʘ ʢʣʘʩʘʤʠ ʙʝʟ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ ʜʦ ʥʘ-
ʩʪʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ. 
ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ, ʚʠʭʦʜʦʤ ʷʢʠʭ 

ʙʫʚ ʯʘʩ, ʱʦ ʚʽʜʜʽʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʽʜ ʙʘʥʢʨʫʪʩʪʚʘ, ʧʦ ʘʥʘʣʦʛʽʾ ʟ 
ʤʦʜʝʣʶʚʘʥʥʷʤ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʜʣʷ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʧʽʜʧ-
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ʨʠʻʤʩʪʚ ʤʠ ʰʪʫʯʥʦ ʚʩʪʘʥʦʚʠʣʠ ʯʘʩ ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ 
ʨʽʚʥʽ 60 ʤʽʩʷʮʽʚ.  
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʧʽʜʦʟʨʽʣʽʩʪʴ ʢʦʞʥʦʾ ʥʝʡ-

ʨʦʥʥʦʾ ʤʝʨʝʞʽ ʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ. ɸʣʝ, ʽʟ ʟʤʝʥʰʝʥ-
ʥʷʤ ʘʣʴʬʘ-ʧʦʤʠʣʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʧʦ- 
ʪʝʥʮʽʡʥʦʛʦ ʙʘʥʢʨʫʪʘ ʷʢ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʦʾ ʢʦʤʧʘʥʽʾ) ʦʜʥʦʯʘʩʥʦ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʝʪʘ-ʧʦʤʠʣʢʘ (ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʢʦʤʧʘʥʽʾ 
ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʙʘʥʢʨʫʪʘ). ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʠ ʥʘ-
ʣʘʰʪʦʚʫʚʘʣʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʟʤʽʥʶ-
ʶʯʠ ʧʽʜʦʟʨʽʣʽʩʪʴ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪ-
ʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʽ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ ʽʟ ʽʜʝʥʪʠʯʥʠʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ ʦʪʨʠʤʫʚʘʣʠ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʘʰʪʫʚʘʥ-
ʥʷ ʪʘ ʚʠʷʚʣʷʣʠʩʴ ʟʜʘʪʥʠʤʠ ʧʦ ʨʽʟʥʦʤʫ ʟʜʽʡʩʥʶʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ 
ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽʟ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷʤ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʚʠʷʚʠʣʠ ʥʘʡʙʽʣʴʰʫ ʘʜʝʢʚʘʪ-
ʥʽʩʪʴ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ (ʟʘ 
ʫʤʦʚʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʘʣʴʬʘ ʽ ʙʝʪʘ ʧʦʤʠʣʦʢ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʢʦʨʝʢʪ- 
ʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʣʽʥʽʾ ʧʦʜʽʣʫ ʤʽʞ ʜʚʦʤʘ ʢʣʘʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ). 
ʋʩʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ ʙʫ-

ʜʫʚʘʣʠʩʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʝʬʝʢʪʫ ʧʝʨʝʥʘʚʯʘʥʥʷ (ʪʦʙ-
ʪʦ, ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʟʘ ʦʙʩʷʛ ʥʘ-
ʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ). ʉʧʦʯʘʪʢʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʥʘ ʥʝʡʨʦʥ- 
ʥʠʭ ʤʝʨʝʞʘʭ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ: ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ ʽʟ ʦʜ-
ʥʠʤ ʚʥʫʪʨʽʰʥʽʤ ʰʘʨʦʤ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ 3 ʥʝʡʨʦʥʽʚ, ʚʭʽʜʥʠʡ ʰʘʨ 
ʩʢʣʘʜʘʚʩʷ ʟ 7 ʥʝʡʨʦʥʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ (ʚʽʜʽʙ-
ʨʘʥʠʭ ʜʦ ʘʚʪʦʨʩʴʢʦʾ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʧʝʨʝʚʽʨʢʠ 
ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʙʦʨʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨ-
ʥʽʩʪʴ), ʘ ʚʠʭʽʜʥʠʡ ð ʟ ʦʜʥʦʛʦ ʥʝʡʨʦʥʫ, ʥʘ ʷʢʦʤʫ ʦʪʨʠʤʫʚʘʣʘʩʴ 
ʨʦʟʨʘʭʦʚʘʥʘ ʦʮʽʥʢʘ ʯʘʩʫ ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʇʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʣʠʰʝ ʥʘ ʥʝʡʨʦʥʘʭ 
ʜʨʫʛʦʛʦ ʰʘʨʫ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʛʤʦʾʜʥʫ ʬʫʥʢʮʽʶ 
ʘʢʪʠʚʘʮʽʾ. ɺʠʭʽʜ ʥʝʡʨʦʥʫ ʪʨʝʪʴʦʛʦ ʰʘʨʫ ʚʠʟʥʘʯʘʚʩʷ ʣʠʰʝ ʨʦʟʨʘ-
ʭʫʥʢʦʤ ʥʘ ʩʫʤʘʪʦʨʽ, ʪʦʙʪʦ, ʡʦʛʦ ʬʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ ʙʫʣʘ ʣʽʥʽʡʥʦʶ. 
ʂʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʚʘʛ ʤʽʞ-
ʥʝʡʨʦʥʥʠʭ ʟʚôʷʟʢʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʱʝʥʥʷ ʚ ʩʫʤʘʪʦʨʘʭ ʥʝʡʨʦ-
ʥʽʚ) ʜʣʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʦʨʽʚʥʶʚʘʣʘ 28, ʱʦ ʽʩʪʦʪʥʦ ʤʝʥʰʝ ʟʘ ʦʙʩʷʛ 
ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ. 
ʂʦʣʠ ʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʚʦʤʘ ʢʣʘ-

ʩʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʤʦʜʝʣʽ, ʚʠʭʦʜʦʤ ʷʢʦʾ ʻ ʯʘʩ ʫ 
ʤʽʩʷʮʷʭ ʜʦ ʥʘʩʪʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ, ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝ-
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ʣʶʚʘʥʥʷ ʥʘ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ ʦʙʩʷʛʦʤ 70 ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʷʚʠʣʠʩʴ 
ʪʘʢʠʤʠ. ʊʦʯʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʧʽʜʧʨʠ-
ʻʤʩʪʚ ʩʢʣʘʣʘ 78,8 %, ʬʽʥʘʥʩʦʚʦ ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ð 94,6 %, ʱʦ ʚ 
ʮʽʣʦʤʫ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʪʘʥʦʚʠʣʦ 
87,1 % ʪʦʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʨʦʪʝ, ʢʨʽʤ ʟʜʘʪʥʦʩʪʽ ʽʟ ʜʦʩʠʪʴ ʚʠʩʦ-
ʢʦʶ ʪʦʯʥʽʩʪʶ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʧʦʜʽʣ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʜʚʘ ʢʣʘʩʠ, 
ʤʦʜʝʣʴ ʚʠʷʚʠʣʘʩʴ ʧʦʚʥʽʩʪʶ ʥʝʟʜʘʪʥʦʶ ʧʝʨʝʜʙʘʯʘʪʠ ʯʘʩ ʜʦ ʥʘ-
ʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʚʽʪʴ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʣ̔-ɹ 
ʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ (ʥʝʡʨʦʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʘʨʫ) ʥʝ ʩʫʪʪʻ-
ʚʦ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝ-
ʨʝʞʽ, ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʚʝʜʝʥʽ ʫ ʚʽʜʥʦʩ-
ʥʫ ʬʦʨʤʫ ʘʙʦ ʥʦʨʤʘʣʽʟʦʚʘʥʽ, ʱʦʙ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʧʨʠʙʣʠʟʥʦ 
ʦʜʥʦʶ ʨʦʟʤʽʨʥʽʩʪʶ. ʇʨʠʯʦʤʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ 
ʟʤ̔ʥʥʠʭ, ʪʘʢ ʽ ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɯ ʪʫʪ ʥʘʚʽʪʴ ʥʝ ʚʘʞʣʠʚʦ, ʱʦ 
ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʘʙʩʦʣʶʪʥʠʭ ʜʦ ʚʽʜʥʦʩʥʠʭ ʟʥʘʯʝʥʴ ʤʦʞʝ ʙʫʪʠ 
ʚʪʨʘʯʝʥʘ ʟʥʘʯʠʤʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʜ̔- 
ʥʦʶ ʟʤʽʥʥʠʤʠ (ʱʦ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʝʢʦʥʦʤʽʯʥʠʭ ʯʘʩʦ-
ʚʠʭ ʨʷʜʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʪʨʠʚʘʣʠʭ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʘʭ). ʋ ʪʘʢʦʤʫ 
ʚʠʧʘʜʢʫ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʜʝʙʽʣʴʰʦʛʦ 
ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ 
ʜʘʥʠʭ ʨʦʟʤʽʨʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʥʝ ʙʫʜʫʪʴ ʤʘʪʠ ʩʫʪʪʻʚʠʭ 
ʧʝʨʝʢʦʩʽʚ ʫ ʯʠʩʣʦʚʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ (ʽ ʮʝ ʟʘʙʝʟʧʝʯʠʪʴ ʫʥʠʢʥʝʥʥʷ 
ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ). 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʪʦʯʥʝ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘ-
ʥʦ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ ʟʘʟʥʘʯʝʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʜʣʷ ʷʢʦʾ ʦʙʣʘʩʪʴ 
ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʘʢʪʠʚʘʮʽʾ ʚʠʭʽʜʥʦʛʦ ʥʝʡʨʦʥʘ ʦʙʤʝʞʫʻʪʴʩʷ ʥʫʣʝʤ 
ʪʘ ʦʜʠʥʠʮʝʶ (ʚʠʜ ʬʫʥʢʮʽʾ ʘʢʪʠʚʘʮʽʾ ʥʝ ʤʘʚ ʧʨʠʥʮʠʧʦʚʦʛʦ ʟʥʘʯʝʥ-
ʥ ̫ð ʣʽʥʽʡʥʘ ʟ ʦʙʤʝʞʝʥʥʷʤʠ, ʩʠʛʤʦʾʜʥʘ ʪʦʱʦ). ʈʝʟʫʣʴʪʘʪ ʧʨʦ-
ʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ ʽʟ ʚʠʭʽʜʥʠʤ 
ʥʝʡʨʦʥʦʤ, ʱʦ ʤʘʻ ʩʠʛʤʦʾʜʥʫ ʬʫʥʢʮʽʶ ʘʢʪʠʚʘʮʽʾ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 
ʨʠʩ. 4. 
ʈʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʪʝʩʪʦʚʦʾ 

ʚʠʙʽʨʢʠ ʥʘ ʧʽʜˇʨʫʥʪʽ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦ-
ʜʝʣʽ ʚʠʷʚʠʣʠʩʴ ʪʘʢʠʤʠ: ʪʦʯʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠ-
ʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʩʢʣʘʣʘ 100% (ʘʣʴʬʘ-ʧʦʤʠʣʢʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ), ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʬʽʥʘʥ-
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ʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ 97,0%, ʱʦ ʩʢʣʘʣʦ 98,6% ʧʨʘʚʠʣʴʥʦʾ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʜʣʷ ʚʩʽʻʾ ʪʝʩʪʦʚʦʾ ʚʠʙʽʨʢʠ. ɯ ʭʦʯʘ ʧʦʢʘ-
ʟʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʚʠʷʚʠʣʠʩʴ ʙʽʣʴʰ ʪʦʯ-
ʥʠʤʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʤʠ ʥʝʡʨʦʤʝʨʝʞʝʚʠʤʠ ʤʦʜʝʣʷʤʠ, ʘʣʝ 
ʚʩʝ-ʪʘʢʠ ʥʝʜʦʩʪʘʪʥʽʤʠ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʚʚʘʞʘʪʠ ʤʦʜʝʣʴ ʟʜʘʪʥʦʶ 
ʘʜʝʢʚʘʪʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʯʘʩ ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤ- 
ʩʪʚʘ. ʇʦʷʩʥʠʪʠ ʥʝʜʦʩʪʘʪʥʶ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʧʝ-
ʨʝʜʙʘʯʘʪʠ ʯʘʩ ʜʦ ʤʦʞʣʠʚʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ ʤʦʞʥʘ ʪʠʤ, ʱʦ ʨʝʘʣʴʥʝ 
ʬʽʥʘʥʩʦʚʝ ʩʪʘʥʦʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʧʦʢʘʟ-
ʥʠʢʘʤʠ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ð ʙʘʛʘʪʦ ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʤʝ-
ʥʝʜʞʤʝʥʪʫ ʢʦʤʧʘʥʽʾ, ʢʨʽʤ ʪʦʛʦ, ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʽʜʜʘʪʠ ʩʫʤʥʽʚʫ 
ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘʜʝʢʣʘʨʦʚʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

 

ʈʠʩ. 4. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ  
ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ  

ʪʠʧʫ ʧʝʨʩʝʧʪʨʦʥ 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʪʦʯʥʽʩʪʴ ʧʨʦʛ- 
ʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʡ-
ʨʦʥʥʠʭ ʤʝʨʝʞ ʟ ʽʥʰʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʦʯʥʽʩʪʴ 
ʧʨʦʛʥʦʟʫ ʟʘʟʚʠʯʘʡ ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʝʡʨʦʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʰʘʨʫ. ʇʨʦʪʝ, ʪʫʪ ʚʘʞʣʠʚʦ ʚʽʜʩʪʝʞʫʚʘʪʠ, ʱʦʙ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ 
ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʥʝ ʧʨʦʷʚʠʚʩʷ ʝʬʝʢʪ ʧʝ-
ʨʝʥʘʚʯʘʥʥʷ (ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ 
ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ). ɹʫʣʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʝʥʘ ʟʘʣʝʞʥʽʩʪʴ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʤʝʨʝʞʝʚʦʾ ʤʦʜʝʣʽ ʚʽʜ ʚʠʜʫ ʬʫʥʢʮʽʡ ʘʢʪʠʚʘʮʽʾ 
ʥʝʡʨʦʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʘʨʫ ʪʘ ʦʢʨʝʤʦ ʥʝʡʨʦʥʫ ʚʠʭʽʜʥʦʛʦ ʰʘʨʫ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥ- 
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ʜʘʮʽʡ ʱʦʜʦ ʧʨʠʥʮʠʧʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʟ ʷʢʠʤʠ 
ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʴ, ʟʦʢʨʝʤʘ, ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʦʙʦʪʽ [22]. 
ʊʘʢʦʞ ʤʠ ʧʨʦʚʝʣʠ ʥʠʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʫ 

ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʢʦʥʦʤʽ-
ʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ, ʱʦ ʙʫʣʠ ʧʦʙʫ-
ʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ (ʜʠʚ. ʪʘʙʣ. 3). ɯ ʭʦʯʘ ʝʢʦʥʦ-
ʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ, ʷʢʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 
ʥʘ ʮʴʦʤʫ ʥʘʙʦʨʽ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʷʚʠʣʘʩʴ ʙʽʣʴʰ ʪʦʯʥʦʶ ʟʘ ʥʝʯʽʪʢʫ 
ʤʦʜʝʣʴ, ʱʦ ˇʨʫʥʪʫʚʘʣʘʩʴ ʥʘ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, ʥʝʡʨʦʥʥʽ ʤʝʨʝ-
ʞʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʠʞʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ ʪʦʯʥʠʡ ʦʪʨʠ- 
ʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʥʘ ʧʽʜˇʨʫʥʪʽ ʧʦʜʽʙʥʠʭ 
ʤʦʜʝʣʝʡ ʥʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ ʚʠʷʚʠʚʩʷ ʪʘʢʠʤ: 88,6% ʧʨʘʚʠʣʴ-
ʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʩʽʻʾ ʤʥʦʞʠʥʠ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʪʝʩʪʦʚʦʾ ʚʠʙʽʨʢʠ, 
87,9 % ʢʦʨʝʢʪʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ, 
89,2 % ʧʨʘʚʠʣʴʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʢʦʤʧʘʥʽʡ. 
ʅʠʞʯʘ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙʫʤʦʚʣʝʥʘ ʥʝʤʦʞʣʠʚʽʩʪʶ ʟʜʽʡʩ- 

ʥʠʪʠ ʷʢʽʩʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ 
ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʦʛʦ ʥʘʙʦʨʫ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ, ʦʩʢʣ̔-ɹ 
ʢʠ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʦʙʦʭ ʢʣʘʩʽʚ ʜʝʷʢʽ ʟ 
ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʥʫʣʴʦʚʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʢʘʧʽʪʘʣʫ, 
ʧʦʢʨʠʪʪʷ ʙʦʨʛʽʚ ʚʣʘʩʥʠʤ ʢʘʧʽʪʘʣʦʤ). ɯ ʷʢʱʦ ʚ ʤʦʜʝʣʷʭ ʥʘ ʥʝʯʽʪʢʽʡ 
ʣʦʛʽʮʽ ʮʷ ʧʨʦʙʣʝʤʘ ʣʝʛʢʦ ʚʠʨʽʰʫʚʘʣʘʩʴ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʢ- 
ʨʝʤʠʭ ʧʨʘʚʠʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʢʦʞ-
ʥʦʾ ʧʦʷʩʥʶʶʯʦʾ ʟʤʽʥʥʦʾ, ʪʦ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʷʚʠʣʠʩʴ ʥʝʜʦʩʪʘʪ-
ʥʴʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʟʘʢʦ-
ʥʦʤʽʨʥʦʩʪʝʡ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʷʢʦʩʪʽ ʚʠʩʥʦʚʢʫ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʠʧʫ ʧʝʨ- 
ʩʝʧʪʨʦʥ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʚʽʜʙʦʨʫ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ. ɸʜʞʝ, ʷʢ ʚʠʷʚʠʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʤʦʜʝʣʶʚʘʥʥʷ, ʥʝ ʤʦʞʥʘ ʚʽʜʙʠʨʘʪʠ ʜʣʷ ʥʝʡʨʦʤʝʨʝʞ ʙʫʜʴ-ʷʢʽ ʧʦ-
ʢʘʟʥʠʢʠ, ʢʦʪʨʽ ʘʥʘʣʽʪʠʢ ʚʚʘʞʘʻ ʟʘ ʧʦʪʨʽʙʥʝ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʥʦ ʜʣʷ 
ʤʦʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʩʝʧʪʨʦʥʠ ʚʠʷʚʠʣʠ ʜʦ-
ʩʠʪʴ ʥʠʟʴʢʫ ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ, ʷʢʝ ʚʽʜʜʽʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʦ 
ʚʽʜ ʙʘʥʢʨʫʪʩʪʚʘ. ʇʨʦʪʝ, ʚʦʥʠ ʚʠʷʚʠʣʠʩʴ ʜʽʡʩʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 
ʨʦʟʧʦʜʽʣʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʚʦʤʘ ʢʣʘʩʘʤʠ (ʧʦʪʝʥʮʽʡʥʽ ʙʘʥʢʨʫʪʠ ʪʘ 
ʬ̔ ʥʘʥʩʦʚʦ ʩʪʽʡʢʽ ʢʦʤʧʘʥʽʾ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʧʽʜʭʦ-
ʜʘʤʠ, ʷʢʱʦ ʤʥʦʞʠʥʘ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ ʩʬʦʨʤʦʚʘʥʘ ʢʦʨʝʢʪʥʦ. 
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˛̨̗̎̋́ ̑̉̈̉̋̔ ̂́̎̋̑̔̓̒̓̃́ ̨̤̐̅̐̑̉̍̒̓̃  
̨̈ ̈́̒̓̏̒̔̃ ̠́̎̎̍ ̋́̑̓ ̨̨̗̩̒́̍̏̏̑̄́̎̈́  
̓́ ̖̎̆̊̑̏̎̎̉ ̍̆̑̆̇ ̨̘̈̔̒̓̑̎̏̄̏ ̑̏̈̐̏̃ ̟̠̒̅̇̆̎̎ 
 

ɿʘʜʘʯʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʨʽʤ ʧʝʨʩʝʧʪʨʦʥʽʚ ʟʜʘʪʥʽ ʚʠʨʽʰʫʚʘʪʠ ʡ 
ʽʥʰʽ ʨʽʟʥʦʚʠʜʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɿʦʢʨʝʤʘ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʚ ʧʨʦ- 
ʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʚʦʤʘ ʢʣʘ-
ʩʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʢʨʝʤʦ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʂʦʭʦʥʝʥʘ [23], 
ʘ ʪʘʢʦʞ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ [24], ʷʢʽ 
ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʽʟ ʚʠʭʽʜʥʦʶ ʟʽʨʢʦʶ 
ɻʨʦʩʩʙʝʨʛʘ [25]. ʋ ʪʘʢʽʡ ʤʝʨʝʞʽ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʚʝʢʪʦʨʘ ʚʭʽʜʥʠʭ 
ʜʘʥʠʭ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʩʽʤʘ ʥʝʡʨʦʥʘʤʠ ʰʘʨʫ ʂʦʭʦʥʝʥʘ, ʷʢ ʧʦʢʘʟʘʥʦ 
ʥʘ ʨʠʩ. 5. 

 
ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʂʦʭʦʥʝʥʘ 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʩʽ ʥʝʡʨʦʥʠ ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʤʘʶʪʴ ʟʚôʷʟ- 
ʢʠ ʽʟ ʫʩʽʤʘ ʥʝʡʨʦʥʘʤʠ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ. ɻʨʘʬʽʯʥʦ ʩʪʨʫʢʪʫʨʘ ʥʝʡ-
ʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʩʧʨʦʱʝʥʦʤʫ ʚʠ-
ʛʣʷʜʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6. 
ʂʘʨʪʘ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʙʝʟ ʟʚʦ-

ʨʦʪʥʠʭ ʟʚôʷʟʢʽʚ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʥʘʚʯʘʥʥʷ ʙʝʟ ʚʯʠʪʝʣʷ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥ-
ʥʷ ʥʝʚʽʜʦʤʠʭ ʦʙʨʘʟʽʚ ʪʘ ʩʪʨʫʢʪʫʨ ʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʜʦʩʣʽ-
ʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ. ʂʦʞʝʥ ʥʝʡʨʦʥ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʘʻ ʢʽʣʴ-
ʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʥʝʡʨʦʥʽʚ ʚʭʽʜʥʦʛʦ ʰʘʨʫ 
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(ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʘ ʜʘʥʠʭ). ɺ ʟʘʜʘʯʽ ʜʽʘʛʥʦʩʪʫ-
ʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʣʝʤʝʥʪʘʤʠ ʚʭʽʜʥʦ-
ʛʦ ʚʝʢʪʦʨʘ ʻ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ. ʎʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 
ʷʢ ʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʪʘ ʥʝʡʨʦʤʝʨʝʞ ʧʝʨ-
ʩʝʧʪʨʦʥʥʦʛʦ ʪʠʧʫ, ʙʫʣʠ ʤʥʦʞʠʥʠ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ, ʥʘʚʝʜʝʥʽ 
ʫ ʪʘʙʣ. 1 ʪʘ 3. ɺʽʜʧʦʚʽʜʥʦ, ʚʭʽʜʥʠʡ ʰʘʨ ʦʜʥʦʾ ʯʘʩʪʠʥʠ ʩʢʦʥʩʪʨʫ-
ʡʦʚʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʩʢʣʘʜʘʚʩʷ ʽʟ ʩʝʤʠ ʥʝʡ- 
ʨʦʥʽʚ (ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʝʟʘʣʝʞʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʜʦ ʜʠʩ-
ʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ), ʘ ʜʨʫʛʦʾ ʯʘʩʪʠʥʠ ð ʟ ʰʝʩʪʠ ʥʝʡʨʦʥʽʚ (ʟʘ 
ʢʽʣʴʢʽʩʪʶ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʬʽ-
ʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ). 

 
ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʨʫʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʢʘʨʪʠ, ʟʛʽʜʥʦ ʷʢʦʾ ʚʩʽʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝʡʨʦʥʽʚ ʧʨʠʚʣʘʩ- 
ʥʶʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʚʠʧʘʜʢʦʚʽ ʯʠʩʣʘ. ʂʦʣʠ ʥʘ ʚʭʦʜʠ ʤʝʨʝʞʽ ʧʦʜʘ-
ʻʪʴʩʷ ʥʘʚʯʘʣʴʥʠʡ ʧʨʠʢʣʘʜ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʢʨʝʤʝ ʧʽʜʧʨʠʻʤ- 
ʩʪʚʦ ʟʘ ʚʽʜʽʙʨʘʥʠʤʠ ʚʠʱʝ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ 
ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʞʥʦʛʦ ʥʝʡʨʦʥʫ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽ-
ʟʘʮʽʾ ʟʘ ɽʚʢʣʽʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ. 
ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʡʨʦʥʘ-ʧʝʨʝʤʦʞʮʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜ-

ʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʟʛʽʜʥʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ, ʘ 
ʪʘʢʦʞ ʥʠʟʢʠ ʥʝʡʨʦʥʽʚ ʫ ʜʝʷʢʦʤʫ ʡʦʛʦ ʦʢʦʣʽ ʚ ʥʘʧʨʷʤʢʫ ʧʦʜʘʥʦʛʦ 
ʥʘ ʚʭʦʜʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʢʣʘʜʫ. ʊʘʢ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʚʥʘ ʪʦʧʦʣʦ-



˚̨̨̘̆̓̋ȟ ̨̎̆̊̑̏̍̆̑̆̇̆̃ ̓́ ̨̨̅̉̒̋̑̉̍̎́̎̓̎ ̨̍̏̅̆̌ȣ  ˍȢ ˏȢ ˙̨̘́̓̃̊̔̋ 

 

 105 

ʛʽʯʥʘ ʦʙʣʘʩʪʴ ʚ ʦʢʦʣʠʮʽ ʥʝʡʨʦʥʘ-ʧʝʨʝʤʦʞʮʷ, ʥʝʡʨʦʥʠ ʷʢʦʾ ʦʪʨʠ-
ʤʫʶʪʴ ʙʽʣʴʰ-ʤʝʥʰ ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʜʽʙʥʘ 
ʦʧʝʨʘʮʽʷ ʧʦʚʪʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʧʦʜʘʥʥʷ ʥʘ ʚʭʦʜʠ 
ʥʝʡʨʦʤʝʨʝʞʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʩʪʘʙʽʣʴ-
ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʘʢ ʽ ʢʦʤʧʘʥʽʡ ʙʘʥʢʨʫʪʽʚ. ʊʘʢʠʡ ʘʣʛʦʨʠʪʤ ʥʘ-
ʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʘʙʝʟʧʝʯʫʻ ʜʚʦʚʠʤʽʨʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʚʭʽʜʥʠʭ ʚʝʢʪʦʨʽʚ, ʟʜʽʡʩʥʶʶʯʠ ʾʭ ʢʣʘʩʪʝʨʠʟʘʮʽʶ.  
ʆʩʢʽʣʴʢʠ ʢʦʞʥʦʤʫ ʚʭʽʜʥʦʤʫ ʦʙʨʘʟʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʡ ʥʝʡʨʦʥ-

ʧʝʨʝʤʦʞʝʮʴ, ʪʦ ʥʘ ʢʘʨʪʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝʡʨʦʥʠ, ʷʢʽ ʚʽʜʧʦʚʽ-
ʜʘʶʪʴ ʢʦʤʧʘʥʽʷʤ ð ʧʦʪʝʥʮʽʡʥʠʤ ʙʘʥʢʨʫʪʘʤ, ʪʘ ʥʝʡʨʦʥʠ, ʱʦ ʩʚʜ̔- 
ʯʘʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʽʜʧʦʚʽʜʥʦ, 
ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞ- 
ʣʠʚʽʩʪʴ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪ- 
ʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʥʝʟʘʣʝʞʥʦʾ ʚʠʙʽʨʢʠ (ʥʘ ʜʘʥʠʭ ʱʦʜʦ ʢʦʤʧʘʥʽʡ, 
ʥʘ ʷʢʠʭ ʤʦʜʝʣʴ ʥʝ ʥʘʚʯʘʣʘʩʴ). ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʭʦʜʠ ʥʝʡʨʦʤʝʨʝʞʽ 
ʧʦʜʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʩʬʦʨʤʦʚʘʥʠʡ ʚʭʽʜʥʠʡ ʚʝʢʪʦʨ ʽʟ ʬʽʥʘʥʩʦʚʠ-
ʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʮʴʦ-
ʛʦ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʚʝʢʪʦʨʫ ʜʦ ʦʜʥʦʛʦ ʥʝʡʨʦʥʫ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ. 
ɼʣʷ ʮʴʦʛʦ ʚʝʢʪʦʨʘ ʛʘʨʘʥʪʦʚʘʥʦ ʙʫʜʝ ʚʠʟʥʘʯʝʥʠʡ ʥʝʡʨʦʥ-ʧʝʨʝ- 

ʤʦʞʝʮʴ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤʧʘʥʽʾ 
ʟʘ ʘʥʘʣʦʛʽʷʤʠ ʟ ʜʘʥʠʤʠ ʱʦʜʦ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ. 
ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʧʪʠʤʽʟʦʚʘʥʫ ʤʝʨʝʞʫ ʧʦʜʘʻʪʴʩʷ ʚʭʽʜʥʠʡ ʚʝʢʪʦʨ, 
ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʤʧʘ-
ʥʽʾ. ʗʢʱʦ ʮʝʡ ʚʝʢʪʦʨ ʧʦʪʨʘʧʠʚ ʜʦ ʢʣʘʩʪʝʨʫ, ʷʢʠʡ ʧʨʠ ʥʘʚʯʘʥʥʽ 
ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ ʪʽʣʴʢʠ ʽʟ ʢʦʤʧʘʥʽʡ ʙʘʥʢ-
ʨʫʪʽʚ, ʪʦ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʘʥʝ ʧʽʜʧʨʠʻʤʩʪ-
ʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʙʘʥʢʨʫʪʩʪʚʘ, ʦʩʢʽʣʴʢʠ 
ʩʪʨʫʢʪʫʨʘ ʡʦʛʦ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʻ ʧʦʜʽʙʥʦʶ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 
ʚʞʝ ʟʙʘʥʢʨʫʪʫʚʘʣʠ. ʗʢ ʥʘʩʣʽʜʦʢ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 
ʧʨʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʚʢʣʘʜʘʥʥʷ ʢʦʰʪʽʚ ʘʙʦ ʥʘʜʘʥʥʷ ʢʨʝʜʠʪʫ ʪʘʢʽʡ 
ʢʦʤʧʘʥʽʾ. 
ʑʦʙ ʥʝ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʷʢʦʤʫ ʢʣʘʩʫ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʧʦʚʽʜʘʻ ʥʝʡʨʦʥ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʜʦ ʢʦʪʨʦʛʦ 
ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʘʥʘʣʽʟʦʚʘʥʠʡ ʚʝʢʪʦʨ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʮʝʡ ʧʨʦʮʝʩ 
ʤʦʞʥʘ ʧʝʨʝʜʦʨʫʯʠʪʠ ʢʦʤʧôʶʪʝʨʫ, ʜʦʜʘʚʰʠ ʜʦ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 
ʧʽʩʣʷ ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʱʝ ʰʘʨ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ʊʘʢʘ ʬʫʥʢʮʽʷ ʚʠʢʦ-
ʥʫʚʘʪʠʤʝʪʴʩʷ ʰʘʨʦʤ ɻʨʦʩʩʙʝʨʛʘ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʚʠʭʦʜʫ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʦʙʨʘʟʠ. ɺʽʥ ʧʦʢʘʟʫʻ, ʟ 
ʷʢʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ ʥʝʡʨʦʥ-ʧʝʨʝʤʦʞʝʮʴ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʚʽ-
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ʜʧʦʚʽʜʘʻ ʢʦʞʥʦʤʫ ʟ ʤʦʞʣʠʚʠʭ ʚʠʭʦʜʽʚ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ. ʊʘʢʠʤʠ 
ʟʥʘʯʝʥʥʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʽ ʢʣʘʩʠ ʦʙôʻʢʪʽʚ ʜʦʩ-
ʣʽʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʦʜʠ 
ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜ- 
ʧʨʠʻʤʩʪʚʘ ʪʦʱʦ. ʋ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʧʦʜʽʙʥʽ ʥʝʡʨʦʥʥʽ ʩʪʨʫʢ-
ʪʫʨʠ ʟ ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ, ʜʝ ʚʠ-
ʭʦʜʦʤ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ ʻ ʚʩʽ ʣʽʪʝʨʠ ʘʙʝʪʢʠ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʟʫʩʪʨʽʯʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʧʨʠʭʦʚʘʥʠʭ ʟʘ-
ʣʝʞʥʦʩʪʝʡ ʚ ʩʪʨʫʢʪʫʨʽ ʜʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʘʥʽʡ 
ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝ-
ʜʫʨʠ ʥʘʚʯʘʥʥʷ çʙʝʟ ʚʯʠʪʝʣʷè. ɸ ʜʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 
ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʾ ʰʣʷʭʦʤ ʧʦʚôʷʟʫʚʘʥʥʷ ʢʣʘʩʪʝʨʫ, ʜʦ 
ʷʢʦʛʦ ʾʾ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ, ʟ ʦʜʥʠʤ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʣʘʩʽʚ (ʙʘʥʢʨʫ-
ʪʽʚ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ), ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʘʨʦʤ ɻʨʦʩʩʙʝʨʛʘ, 
ʷʢʠʡ ʥʘʚʯʘʻʪʴʩʷ çʽʟ ʚʯʠʪʝʣʝʤè (ʥʘ ʧʨʠʢʣʘʜʘʭ ʙʘʥʢʨʫʪʩʪʚ ʦʜʥʠʭ 
ʢʦʤʧʘʥʽʡ ʪʘ ʪʨʠʚʘʣʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʠʭ ʧʽʩʣʷ ʦʧʨʠʣʶʜ-
ʥʝʥʥʷ ʾʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ). 
ɼʝʪʘʣʴʥʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʘʣʛʦʨʠʪ- 

ʤʫ ʟʘʩʪʦʩʦʚʥʦ ʜʦ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʫ ʨʦʙʦʪʘʭ [26, 27]. 
 
˜̠̑̏̃̆̅̆̎̎ ̝̖̍̏̅̆̌̎̉ ̨̆̋̒̐̆̑̉̍̆̎̓̃  
̈ ̨̅́̄̎̏̒̓̔̃ ̠́̎̎ ̂́̎̋̑̔̓̒̓̃́ ̨̤̐̅̐̑̉̍̒̓̃  
̨̈ ̠̈́̒̓̏̒̔̃́̎̎̍ ̋́̑̓ ̨̗̒́̍̏̏̑̄́̎̈́ ̨̩ ˗̖̏̏̎̆̎́ 
 
ʉʧʦʯʘʪʢʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʢʘʨʪʠ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʟ ʧʝʨʰʠʤ ʥʘʙʦʨʦʤ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ 
ʪʘʙʣ. 1, ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʾʭ ʧʝʨʝ-
ʚʽʨʢʠ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʥʴ 
ʱʦʜʦ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʽʙʥʦʾ ʥʝʡʨʦʤʝʨʝʞʽ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʣʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʥʠʟʢʫ ʢʘʨʪ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ 
ʥʝʡʨʦʥʽʚ ʰʘʨʫ ʂʦʭʦʥʝʥʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 
ʟ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʨʽʚʥʝʤ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʥʘ ʦʩʥʦʚʽ 
ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʝʷʢʽ ʚʠʩʥʦʚʢʠ, ʷʢʽ ʚʠʢʣʘʜʝ-
ʤʦ ʥʠʞʯʝ ʫ ʬʦʨʤʽ ʨʝʢʦʤʝʥʜʘʮʽʡ. 
ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʘʨʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʟʦʚʩʽʤ ʤʘʣʦʾ ʢʽʣʴ-

ʢʦʩʪʽ ʥʝʡʨʦʥʽʚ (ʥʘʧʨʠʢʣʘʜ, ʽʟ 6 ʥʝʡʨʦʥʽʚ ʨʦʟʤʽʨʥʽʩʪʶ 2 Ĭ 3), ʟʜʽʡʩ- 
ʥʶʶʪʴ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʥʘʜʪʦ ʫʢʨʫʧʥʝʥʦ ʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 
ʪʦʯʥʦ ʚʠʦʢʨʝʤʠʪʠ ʢʣʘʩʪʝʨʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ (ʟʘ ʦʟʥʘʢʦʶ ʥʘʣʝʞ- 
ʥʦʩʪʽ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʧʽʜʧʨʠʻʤʩʪʚ). ɿʘ ʪʘʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʨʦʙʠ-
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ʪʠ ʜʦʩʪʦʚʽʨʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʜʦʩʠʪʴ 
ʩʢʣʘʜʥʦ. 
ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʩʪʘʚʘʪʠ ʙʘʥʢʨʫʪʘʤʠ ʟ ʨʽʟʥʠʭ ʧʨʠ-

ʯʠʥ, ʚʽʜʧʦʚʽʜʥʦ, ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʫʪʴ ʭʘʨʘʢ-
ʪʝʨʠʟʫʚʘʪʠʩʷ ʚʣʘʩʥʠʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ɯ ʧʦʰʫʢ 
ʩʧʽʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʩʪʨʫʢʪʫʨʽ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʢʦʤʧʘ-
ʥʽʡ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʤʦʞʝ ʨʦʟʧʦʜʽʣʷʪʠ ʾʭ ʟʘ ʨʽʟʥʠʤʠ 
ʢʣʘʩʪʝʨʘʤʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʧʦʚʽʜ- 
ʥʦ, ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘ-
ʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘ-
ʪʠʤʫʪʴ ʢʦʤʧʘʥʽʷʤ ð ʧʦʪʝʥʮʽʡʥʠʤ ʙʘʥʢʨʫʪʘʤ, ʪʘ ʙʘʛʘʪʴʦʭ ʢʣʘʩ-
ʪʝʨʽʚ, ʫ ʷʢʽ ʧʦʪʨʘʧʣʷʪʠʤʫʪʴ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʽ ʢʦʤʧʘʥʽʾ. 
ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʢʘʨʪʠ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʙʦʤ ʪʠʧʘʤ 
ʢʦʤʧʘʥʽʡ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘʚʯʘʣʴʥʽ 
ʧʨʠʢʣʘʜʠ ʟʘ ʢʣʘʩʪʝʨʘʤʠ ʙʘʥʢʨʫʪʽʚ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ. ʇʨʦʪʝ 
ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʽʟ ʯʠʩʣʦʤ ʥʝʡʨʦʥʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴ-
ʢʽʩʪʴ ʚʭʽʜʥʠʭ ʧʨʠʢʣʘʜʽʚ, ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʩʚʦʶ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦ 
ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʊʘʢ, ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʥʥʦʾ ʤʝ-
ʨʝʞʽ ʽʟ 70 ʥʝʡʨʦʥʘʤʠ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚ ʢʘʨʪʫ ʨʦʟʤʽʨʥʽʩʪʶ 7 Ĭ 10, 
ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʩʪʘ-
ʥʦʚʠʪʴ 54,2 %, ʘ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ð 40 %. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ  
ʟʘ ʫʤʦʚ ʥʘʷʚʥʦʩʪʽ ʙʽʣʴʰ-ʤʝʥʰ ʦʜʥʦʨʽʜʥʦʾ ʤʥʦʞʠʥʠ ʥʘʚʯʘʣʴʥʠʭ 
ʧʨʠʢʣʘʜʽʚ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʥʝʡʨʦʥʽʚ ʢʘʨʪʠ ʙʫ-
ʣʘ ʜʝʱʦ ʤʝʥʰʦʶ ʟʘ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ, ʷʢ ʽ ʟʘʟʥʘʯʘʚ ʩʘʤ 
ʊʝʡʚʦ ʂʦʭʦʥʝʥ [28]. 
ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʡʚʠʱʫ ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʬʽ-

ʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʩʝʨʝʜ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʩʬʦʨʤʦ-
ʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʩʽʤʦʭ ʥʝʟʘʣʝʞʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʦʜʝ-
ʤʦʥʩʪʨʫʚʘʣʘ ʢʘʨʪʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 30 ʥʝʡʨʦʥʽʚ ʪʘ ʤʘʻ ʨʦʟʤʽʨ-
ʥʽʩʪʴ 6 Ĭ 5. ʊʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘ ʙʘʟʽ 
ʮʽʻʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 73,5 %, ʟ ʥʠʭ ʨʽʚʝʥʴ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ð 91,9 %, ʘ ʩʪʘʙʽʣʴʥʠʭ 
ʢʦʤʧʘʥʽʡ ð 47 %. ʅʘʚʝʜʝʤʦ ʥʘ ʨʠʩ. 7 ʟʦʙʨʘʞʝʥʥʷ ʮʽʻʾ ʢʘʨʪʠ. 
ɯ ʭʦʯʘ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʫʥʠʢ-

ʥʫʪʠ ʙʽʣʴʰʦʩʪʽ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʯʽʪʢʦʛʦ ʨʦʟ-
ʤʝʞʫʚʘʥʥʷ ʢʣʘʩʽʚ, ʷʢʽ ʤʘʶʪʴ ʢʘʨʪʠ ʤʘʣʦʾ ʨʦʟʤʽʨʥʦʩʪʽ, ʚʦʥʠ ʚʩʝ-
ʪʘʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ. ɿʦʢʨʝʤʘ, ʥʘ 
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ʢʘʨʪʘʭ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʨʦʥʽʚ ʧʽʩʣʷ ʥʘʚʯʘʥ-
ʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʘʢʪʠʚʥʦʶ. ɸ ʧʨʠ ʧʦʜʘʥʥʽ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʥʘ ʨʦ-
ʟʨʦʙʣʝʥʽ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʧʝʨʝʤʦʞʮʝʤ ʯʘʩ-
ʪʦ ʩʪʘʚʘʚ ʥʝʡʨʦʥ, ʷʢʠʡ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʞʦʜʥʦʤʫ ʽʟ 
ʧʨʠʢʣʘʜʽʚ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʢʦʨʝʢʪʥʠʡ ʚʠʩʥʦ-
ʚʦʢ ʩʪʦʩʦʚʥʦ ʘʥʘʣʽʟʦʚʘʥʦʾ ʢʦʤʧʘʥʽʾ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʨʦʟʤʽʨʫ ʢʘʨʪʠ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʧʦʪʨʘʧʣʷʥʥʷ ʪʝʩʪʦʚʠʭ ʚʝʢ-
ʪʦʨʽʚ ʜʘʥʠʭ ʜʦ çʧʫʩʪʠʭè ʥʝʡʨʦʥʽʚ, ʱʦ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʪʦʯʥʽʩʪʴ 
ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ. ʊʘʢʽ ʚʠʧʘʜʢʠ ʧʦʷʩʥʶʶʪʴʩʷ ʪʠʤ, ʱʦ 
ʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʜʽʙʥʽ 
ʢʦʤʧʘʥʽʾ, ʤʘʶʪʴ ʟʥʘʯʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʥʘʚʯʘʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ. 

 

 

ʈʠʩ. 7. ʂʘʨʪʘ ʂʦʭʦʥʝʥʘ, ʩʢʦʥʩʪʨʫʡʦʚʘʥʘ  
ʥʘ ʤʥʦʞʠʥʽ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ 

ʋʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʪʨʘʧʣʷʥʥʷʤ 
ʪʝʩʪʦʚʠʭ ʚʝʢʪʦʨʽʚ ʜʘʥʠʭ ʫ çʧʫʩʪʽè ʥʝʡʨʦʥʠ, ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʚʝ-
ʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚ, ʷʢʽ ʙʫʜʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʫʯʘʩʪʴ ʥʝʘʢʪʠʚʦ-
ʚʘʥʠʭ ʥʝʡʨʦʥʽʚ ʫ ʨʦʙʦʪʽ ʤʝʨʝʞʽ ʧʽʩʣʷ ʾʾ ʥʘʚʯʘʥʥʷ. ʊʘʢ, ʟʘ ʫʤʦʚʠ 
ʚʠʣʫʯʝʥʥʷ ʥʝʘʢʪʠʚʦʚʘʥʠʭ ʥʝʡʨʦʥʽʚ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʧʨʠ ʪʝʩʪʫ-
ʚʘʥʥʽ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʤʝʨʝʞʽ ʽʟ 30 ʥʝʡʨʦʥʘʤʠ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫ-
ʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʩʪʘʥʦʤ ʟʨʦʩʪʘʻ 
ʜʦ 97,3 %. ʌʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʡʨʦʤʝʨʝʞʘ ʚʠ-
ʟʥʘʯʘʻ ʟ ʪʦʯʥʽʩʪʶ 56 %. ʉʪʦʩʦʚʥʦ 4 % ʢʦʤʧʘʥʽʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ 
ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʥʝ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʦʜʥʦʟʥʘʯʥʦ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 
ʮʷ ʤʦʜʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʘʡʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʩʝʨʝʜ ʫʩʽʭ ʧʦʙʫʜʦʚʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 
ɸʥʘʣʦʛʽʯʥʦ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʥʠʟʢʫ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚ-
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ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʜʨʫʛʦʾ ʛʨʫʧʠ. ʊʝʩʪʫʚʘʥʥʷ ʪʘʢʦʾ 
ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʽʟ 30 ʥʝʡʨʦʥʽʚ ʪʘ ʨʦʟʤʽʨʥʽʩʪʶ 6 Ĭ 5 ʧʦʢʘʟʘʣʦ 
ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʘʥʽʡ ʥʘ 
ʨʽʚʥʽ 52 %, ʟ ʷʢʠʭ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ð
ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʩʪʘʥʦʚʠʪʴ 83,3 %, ʘ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘ-
ʥʽʡ ð 28 %. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʦʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʣʷ ʷʢʠʭ ʥʝ ʤʦʞʥʘ 
ʟʨʦʙʠʪʠ ʦʜʥʦʟʥʘʯʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ, ʩʪʘʥʦ-
ʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 20 %. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʘʢʘ ʤʦʜʝʣʴ ʚʠʷʚʠʣʘʩʷ ʟʥʘ-
ʯʥʦ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ ʟʘ ʢʘʨʪʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʙʫʜʦʚʘʥʫ ʥʘ 
ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. 
ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʫ ʟ ʫʩʽʭ ʧʦʙʫʜʦʚʘʥʠʭ 

ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʪʦ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʠʟʴʢʝ ʟʥʘʯʝʥʥʷ ʘʣʴʬʘ-ʧʦʤʠʣʢʠ ʢʣʘ-
ʩʠʬʽʢʘʮʽʾ (ʯʘʩʪʢʠ ʬʽʥʘʥʩʦʚʦ ʥʝʩʧʨʦʤʦʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʢʣʘ-
ʩʠʬʽʢʦʚʘʥʦ ʷʢ ʩʪʽʡʢʽ), ʭʦʯʘ ʙʝʪʘ-ʧʦʤʠʣʢʘ (ʯʘʩʪʢʘ ʬʽʥʘʥʩʦʚʦ ʩʪʽʡ- 
ʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʙʘʥʢʨʫʪʠ) ʻ 
ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʧʨʠ- 
ʙʫʪʢʫ ʚʽʜ ʜʝʷʢʠʭ ʧʦʤʠʣʢʦʚʦ ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘ-
ʥʽʡ, ʘʣʝ ʫ ʢʨʝʜʠʪʦʨʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʪʘʢʠʡ ʞʝ ʧʨʠʙʫʪʦʢ 
ʚʽʜ ʽʥʰʠʭ ʚʢʣʘʜʽʚ (ʥʘʚʽʪʴ ʚʽʜ ʢʨʝʜʠʪʫʚʘʥʥʷ ʽʥʰʠʭ ʢʦʨʝʢʪʥʦ ʚʠ-
ʟʥʘʯʝʥʠʭ ʩʪʽʡʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ). ʇʨʦʪʝ ʚʽʥ ʥʝ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʙʠʪ- 
ʢʽʚ ʚʽʜ ʥʘʜʘʥʥʷ ʢʨʝʜʠʪʫ ʧʦʪʝʥʮʽʡʥʠʤ ʙʘʥʢʨʫʪʘʤ. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʦʥʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʪʘʢʽʡ ʤʦʜʝʣʽ ʻ ʜʦʩʠʪʴ 

ʤʘʣʦʶ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʾʾ ʽʟ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʤʦʜʝʣʷ-
ʤʠ, ʚ ʜʝʷʢʠʭ ʟ ʷʢʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥ- 
ʪʽʚ ʥʘ ʮʽʡ ʞʝ ʩʪʘʪʠʩʪʠʯʥʽʡ ʚʠʙʽʨʮʽ ʟʦʥʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʷʛʘʣʘ 
51,4 %. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʘ ʢʘʨʪʘ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ 
ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʫʪʪʻʚʦ ʚʠʱʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʽʚʥʷʥʦ 
ʟ ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʘʥʽʰʝ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ 
ʤʦʜʝʣʷʤʠ. ʆʜʥʘʢ ʘʚʪʦʨʩʴʢʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʤʦʜʝʣʴ, ʧʦʙʫʜʦʚʘʥʘ 
ʥʘ ʮʽʡ ʩʘʤʽʡ ʩʪʘʪʠʩʪʠʮʽ, ʚʠʷʚʠʣʘʩʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʟʘ ʨʦʟʨʦʙ-
ʣʝʥʫ ʢʘʨʪʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ (ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʻʶ ʛʨʫ-
ʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ 
ʤʦʜʝʣʽ ʩʢʣʘʣʘ 82,5 % ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ). ɸ ʨʦʟ- 
ʨʦʙʣʝʥʽ ʥʝʡʨʦʤʝʨʝʞʽ ʧʝʨʩʝʧʪʨʦʥʥʦʛʦ ʪʠʧʫ ʪʘ ʤʦʜʝʣʽ ʥʘ ʥʝʯʽʪʢʽʡ 
ʣʦʛʽʮʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʱʝ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 
ɺʽʜʧʦʚʽʜʥʦ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʘʨʪ ʩʘʤʦ- 
ʦʨʛʘʥʽʟʘʮʽʾ ʂʦʭʦʥʝʥʘ ʧʦʢʘʟʘʣʠ ʜʦʩʠʪʴ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 
ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 



˚˒ ˖˝˛-˚˒ˤ˴˟˗˴ ˟˒ˢ˚˛˘˛ː˴˵ ˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˏ ˒˗˛˚˛˙˴ˣ ˴ 2013, Ο 2 

 

 110 

ʮʴʦʛʦ ʻ ʥʝʜʦʩʪʘʪʥʷ ʪʦʯʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠ-
ʟʘʮʽʾ. ʊʦʙʪʦ, ʷʢʱʦ ʚʭʽʜʥʠʡ ʚʝʢʪʦʨ ʽʟ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʪʨʘʧʠʚ ʜʦ ʢʣʘʩʪʝʨʘ, ʷʢʠʡ ʧʨʠ ʥʘʚʯʘʥʥʽ ʥʝʡʨʦʥʥʦʾ 
ʤʝʨʝʞʽ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʪʽʣʴʢʠ ʽʟ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ 
ʙʘʥʢʨʫʪʽʚ ʘʙʦ ʟ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʘʥʽʡ, ʪʦ ʫ ʪʘʢʦʤʫ ʚʠ-
ʧʘʜʢʫ ʧʨʦʙʣʝʤ ʽʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʘʥʘʣʽʟʦʚʘʥʦʛʦ 
ʧʜ̔ʧʨʠʻʤʩʪʚʘ ʥʝ ʚʠʥʠʢʥʝ. ʆʜʥʘʢ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʚʠʧʘʜʢʠ, ʢʦ-
ʣʠ ʚʘʞʢʦ ʦʜʥʦʟʥʘʯʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʜʦ ʷʢʦʛʦ ʢʣʘʩʫ ʤʦʞʝ ʙʫ-
ʪʠ ʚʽʜʥʝʩʝʥʦ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʘʢʪʠʚʫʚʘʥʥʽ ʥʝʡʨʦʥʘ, 
ʷʢʠʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʞʦʜʥʦʤʫ ʟ ʧʨʠʢʣʘʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʘʙʦ 
ʥʝʩʝ ʚ ʩʦʙʽ ʚʽʜʦʤʦʩʪʽ ʨʽʚʥʦʶ ʤʽʨʦʶ ʷʢ ʧʨʦ ʙʘʥʢʨʫʪʽʚ, ʪʘʢ ʽ ʧʨʦ 
ʩʪʘʙʽʣʴʥʽ ʢʦʤʧʘʥʽʾ. 
ʑʦʙʠ ʥʝ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʷʢʦʤʫ ʢʣʘʩʫ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʧʦʚʽʜʘʻ ʥʝʡʨʦʥ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʜʦ ʢʦʪʨʦʛʦ 
ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʘʥʘʣʽʟʦʚʘʥʠʡ ʚʝʢʪʦʨ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʮʝʡ ʧʨʦʮʝʩ 
ʤʦʞʥʘ ʧʝʨʝʜʦʨʫʯʠʪʠ ʢʦʤʧôʶʪʝʨʫ, ʜʦʜʘʚʰʠ ʜʦ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 
ʧʽʩʣʷ ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʱʝ ʰʘʨ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ʊʘʢʘ ʬʫʥʢʮʽʷ ʚʠʢʦ-
ʥʫʚʘʪʠʤʝʪʴʩʷ ʰʘʨʦʤ ɻʨʦʩʩʙʝʨʛʘ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʚʠʭʦʜʫ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʦʙʨʘʟʠ. ɺʽʥ ʧʦʢʘʟʫʻ, ʟ 
ʷʢʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ ʥʝʡʨʦʥ-ʧʝʨʝʤʦʞʝʮʴ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʚʽ-
ʜʧʦʚʽʜʘʻ ʢʦʞʥʦʤʫ ʟ ʤʦʞʣʠʚʠʭ ʚʠʭʦʜʽʚ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ. ʊʘʢʠʤʠ 
ʚʠʭʦʜʘʤʠ ʻ ʟʘʟʜʘʣʝʛʽʜʴ ʚʩʪʘʥʦʚʣʝʥʽ ʨʽʚʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧ-
ʨʠʻʤʩʪʚʘ (ʧʦʪʝʥʮʽʡʥʠʡ ʙʘʥʢʨʫʪ ʯʠ ʩʪʘʙʽʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ), ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʦʜʠ ʢʘʨʪʠ ʩʘʤʦʦʨ-
ʛʘʥʽʟʘʮʽʾ. 

 
˛̨̗̎̋́ ̑̉̈̉̋̔ ̂́̎̋̑̔̓̒̓̃́ ̨̤̐̅̐̑̉̍̒̓̃  
̨̈ ̠̈́̒̓̏̒̔̃́̎̎̍ ̖̎̆̊̑̏̎̎̉ ̍̆̑̆̇ 
̨̘̈̔̒̓̑̎̏̄̏ ̟̠̑̏̈̐̏̃̒̅̇̆̎̎ 
 
ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʦʶ ʥʝʡʨʦʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʻ ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ, ʷʢʘ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 
ʙʝʟ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʪʦ ʜʦ-
ʜʘʥʥʷ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʥʝ ʥʘ ʧʨʦʮʝʩ ʩʘ-
ʤʦʦʨʛʘʥʽʟʘʮʽʾ ʢʘʨʪʠ. ɺʽʜʧʦʚʽʜʥʦ, ʤʠ ʤʦʞʝʤʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʘʨʪʘ-
ʤʠ ʂʦʭʦʥʝʥʘ, ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤʠ ʚʠʱʝ, ʪʘ ʜʦʣʫʯʠʪʠ ʜʦ ʥʠʭ ʰʘʨ 
ɻʨʦʩʩʙʝʨʛʘ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝ-
ʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 
ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 

ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 
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ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʘʨʪʠ 
ʂʦʭʦʥʝʥʘ, ʩʢʦʥʩʪʨʫʡʦʚʘʥʽ ʥʘ ʙʘʟʽ ʧʝʨʰʦʛʦ ʥʘʙʦʨʫ ʬʽʥʘʥʩʦʚʠʭ 
ʧʦʢʘʟʥʠʢʽʚ (ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʾʭ 
ʧʝʨʝʚʽʨʢʠ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ). 
ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ (ʥʘ-

ʧʨʠʢʣʘʜ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 6 ʥʝʡʨʦʥʽʚ) ʟʜʽʡʩʥʶʶʪʴ ʢʣʘʩʪʝʨʠʟʘ-
ʮʽʶ ʥʘʜʪʦ ʫʢʨʫʧʥʝʥʦ. ʎʝ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ ʦʜ-
ʥʦʟʥʘʯʥʦ ʚʽʜʥʝʩʪʠ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʢʣʘʩʽʚ ʩʬʦʨʤʦʚʘʥʽ ʰʘʨʦʤ ʂʦ- 
ʭʦʥʝʥʘ ʢʣʘʩʪʝʨʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʥʝʡʨʦʥ 
ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʽ ʙʘʥʢʨʫʪʘʤ, ʽ ʩʪʘʙʽʣʴʥʠʤ 
ʢʦʤʧʘʥʽʷʤ ʦʜʥʦʯʘʩʥʦ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘ-
ʪʠʟʦʚʘʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ ʥʝʡʨʦʥʥʽʡ 
ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʝ ʜʘʻ ʟʤʦʛʠ ʧʽʜʚʠʱʠʪʠ ʪʦʯ- 
ʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚ ʣʠʰʝ 
ʥʘ ʙʘʟʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ, ʷʢʱʦ ʚʦʥʘ ʻ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ. 
ʆʜʥʘʢ ʧʦʻʜʥʘʥʥʷ ʚʝʣʠʢʠʭ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʽʟ ʰʘʨʦʤ ɻʨʦʩ-

ʩʙʝʨʛʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ. 
ɯ ʭʦʯʘ ʩʘʤʽ ʣʠʰʝ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʟ ʯʠʩʣʦʤ ʥʝʡʨʦʥʽʚ, ʙʽʣʴʰʠʤ ʟʘ 
ʢʽʣʴʢʽʩʪʴ ʧʨʠʢʣʘʜʽʚ ʽʟ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ, ʚʠʷʚʠʣʠ ʩʚʦʶ ʥʝʝʬʝʢ-
ʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʥʝʡʨʦʤʝʨʝʞʽ ʟʫʩʪʨʯ̔- 
ʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 
ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʘʢ, ʥʝʡʨʦʥʥʘ ʤʝ-
ʨʝʞʘ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʟ 80 ʥʝʡʨʦʥʘʤʠ ʰʘʨʫ ʂʦʭʦ-
ʥʝʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦ-
ʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʥʘ ʨʽʚʥʽ 91,9 %, ʘ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʢʦʤ- 
ʧʘʥʽʡ ð 60,6 %. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʠʭ ʢʣʘʩʽʚ 
ʩʪʘʥʦʚʠʚ 77,1 %. 
ʅʘʡʙʽʣʴʰʫ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ 

ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ 
ʩʽʤʦʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʜʠʚ. ʪʘʙʣ. 1), ʜʦ ʩʢʣʘʜʫ 
ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʷʢʦʾ ʚʭʦʜʠʪʴ 30 ʥʝʡʨʦʥʽʚ (ʢʘʨʪʫ ʟʦʙʨʘʞʝʥʦ ʥʘ 
ʨʠʩ. 7). ʊʘʢ, ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘ ʙʘ-
ʟʽ ʮʽʻʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 81,6 %, ʟ ʥʠʭ ʨʽʚʝʥʴ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝ-
ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ð 91,9 %, ʘ ʩʪʘʙʽʣʴ-
ʥʠʭ ʢʦʤʧʘʥʽʡ ð 72,7 %. 
ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʟ ʢʘʨʪʦʶ ʂʦʭʦʥʝʥʘ, ʷʢʫ 

ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʮʽʻʾ ʤʦʜʝʣʽ, ʪʦ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʟʫʩʪʨʯ̔- 
ʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʷʚʠʣʘʩʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘ-
ʨʽʻʤ (ʥʘʛʘʜʘʻʤʦ, ʱʦ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽ-
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ʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ 
ʩʢʣʘʣʘ 73,5 % ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʦʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ). 
ɺʽʜʧʦʚʽʜʥʦ, ʜʦʜʘʥʥʷ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ ʜʦ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘ-

ʮʽʾ ʰʣʷʭʦʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻʜʠʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘ-
ʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʧʽʚʘ-
ʚʪʦʤʘʪʠʯʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘ-
ʟʜʘʣʝʛʽʜʴ ʫʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣʘʭ. ʊʦʙʪʦ, ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʧʨʦʮʝʜʫʨʠ ʥʘʚʯʘʥʥʷ çʽʟ 
ʫʯʠʪʝʣʝʤè ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʟʘʛʘʣʴ-
ʥʝʥʥʷ ʪʘ ʚʠʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. 
ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯ-

ʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʰʘʨʽʚ ʂʦʭʦʥʝʥʘ ʪʘ 
ɻʨʦʩʩʙʝʨʛʘ, ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʩʠʪʫʘʮʽʡ, ʟʘ ʷʢʠʭ ʥʝ-
ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʦʜʥʦʟʥʘʯʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʷʢʽ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ 
ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʰʘʨ ʥʝʡʨʦʥʽʚ ɻʨʦʩʩʙʝʨʛʘ ʚʠʢʣʶʯʘʻ 
ʧʨʦʙʣʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʪʨʘʧʣʷʥʥʷʤ ʚʝʢʪʦʨʘ ʚʭʽʜ-
ʥʠʭ ʜʘʥʠʭ ʫ çʧʫʩʪʽè ʥʝʡʨʦʥʠ. ʊʦʙʪʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʨʪ ʂʦʭʦʥʝ-
ʥʘ, ʥʝʡʨʦʥʥʽʡ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʜʘʻʪʴʩʷ ʫʥʠʢ- 
ʥʫʪʠ ʟʦʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʥʝʡʨʦʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʤʦʜʝʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 
ʥʘ ʦʩʥʦʚʽ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ 
ʜʨʫʛʦʾ ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 3). ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦ- 
ʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʪʘʢʦʞ ʽʟ 30 ʥʝʡ- 
ʨʦʥʽʚ ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʪʘ ʰʘʨʫ ɻʨʦʩʩʙʝʨʛʘ. ʊʝʩʪʫʚʘʥʥʷ ʮʽʻʾ ʥʝʡ-
ʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʘʩʚʽʜʯʠʣʦ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ 
ʘʥʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʨʽʚʥʽ 74,3 %, ʟ ʷʢʠʭ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫ-
ʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ð ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ð 78,4 %, ʘ ʩʪʘ- 
ʙ̔ʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ð 69,7 %. 
ʇʦʙʫʜʦʚʘʥʽ ʥʝʡʨʦʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʷʢ ʽ 

ʩʘʤʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʦ ʚʠʱʫ ʪʦʯʥʽʩʪʴ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʘʥʽʰʝ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠ-
ʢʘʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʤʦʜʝʣʷʤʠ. ʇʨʦʪʝ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʟ ʘʚ-
ʪʦʨʩʴʢʦʶ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʶ ʤʦʜʝʣʣʶ, ʷʢʫ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʥʘ 
ʮʽʡ ʞʝ ʩʪʘʪʠʩʪʠʮʽ, ʪʦ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶ-
ʜʞʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ (ʪʦʯʥʽʩʪʴ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦ-



˚̨̨̘̆̓̋ȟ ̨̎̆̊̑̏̍̆̑̆̇̆̃ ̓́ ̨̨̅̉̒̋̑̉̍̎́̎̓̎ ̨̍̏̅̆̌ȣ  ˍȢ ˏȢ ˙̨̘́̓̃̊̔̋ 

 

 113 

ʩʫʚʘʥʥʷʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʩʢʣʘʣʘ 82,5 %). ɿʚʽʩʥʦ, ʤʦʞʥʘ 
ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʰʫʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ 
ʩʪʨʫʢʪʫʨʠ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʧʝʨʝʣʽʢʫ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʾʭ 
ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, ʘʣʝ ʮʝ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʪʘ ʪʨʫʜʦʤʽʩʪʢʠʤ 
ʧʨʦʮʝʩʦʤ. ɯ ʥʘ ʬʦʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʭ ʙʽʣʴʰ ʧʨʦʩ-
ʪʠʤʠ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʤʦʜʝʣʷʤʠ, 
ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʟʚʘʞʠʪʠ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦ-
ʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ 
ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 
ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ. 
ɺʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʧʦʙʫʜʦʚʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʙʤʝʞʝʥʴ ʽ ʧʝʨʝ-
ʜʫʤʦʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʠʩʢʨʠʤʽʥʘʥʪʦʛʦ ʘʥʘʣʽ-
ʟʫ, ʟʦʢʨʝʤʘ, ʱʦʜʦ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʝ-
ʟʤʽʥʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʪʦʱʦ. ʇʨʦʪʝ ʨʝʘʣʽʾ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 
ʝʢʦʥʦʤʽʢʠ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʮʠʤ ʚʠʤʦʛʘʤ, ʧʨʦ ʱʦ ʟʘʟʥʘʯʘʣʦʩʷ 
ʚʠʱʝ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 
ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ ʻ ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʤ. 
ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʽʥʩʪʨʫ-

ʤʝʥʪʘʨʽʡ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʥʝʤʘʻ ʧʦʪʨʝʙ ʫ ʜʦʪʨʠʤʘʥʥʽ ʟʘʟʥʘ-
ʯʝʥʠʭ ʧʝʨʝʜʫʤʦʚ. ʆʜʥʘʢ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠ-
ʤʦʛ ʪʘʢʦʞ ʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ 
ʣʦʛʽʮʽ. ʉʫʪʥʽʩʪʴ ʨʦʙʦʪʠ ʮʠʭ ʤʦʜʝʣʝʡ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʦʶ 
ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʚʦʥʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʦ ʚʠ-
ʱʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ð 92,7 % ʟʘ ʚʩʽʻʶ ʛʨʫʧʦʶ ʜʦʩʣʽʜʞʫʚʘ-
ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

 
ˏ̉̒̎̏̃̋̉ 
 
ɿʘʜʘʯʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʙʫʜʦʚʘ ʘʜʝʢʚʘʪʥʠʭ 

ʤʦʜʝʣʝʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʫʤʦʚʘʭ ʫʢʨʘʾʥ- 
ʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʝʡ-
ʨʦʥʥʠʭ ʤʝʨʝʞ ʽʟ ʤʝʪʦʜʘʤʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ 
ʘʥʘʣʽʟʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ 
ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ ʤʦ-
ʜʝʣʝʡ ʥʘ ʧʽʜˇʨʫʥʪʽ ʚʢʘʟʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʽ-
ʻʾ ʡ ʪʽʻʾ ʞ ʩʪʘʪʠʩʪʠʯʥʦʾ ʙʘʟʠ ʱʦʜʦ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ. 
ʉʧʦʯʘʪʢʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʫ ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʫ-

ʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, ʚʽʜʽʙʨʘ-
ʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʚʽʨʢʠ ʚʭʽʜʥʠʭ 
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ʬʘʢʪʦʨʽʚ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘʡʙʽʣʴʰ ʯʽʪ-
ʢʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʨʽʚʥʝʤ ʾʭ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
(ʩʪʽʡʢʠʭ ʢʦʤʧʘʥʽʡ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ). ɯʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʧʦʙʫʜʦʚʘʥʦʾ ʘʚʪʦʨʦʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ 
ʙʘʥʢʨʫʪʩʪʚʘ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʝʡ ɸʣʴʪʤʘʥʘ, ɼʘʚʠʜʦʚʦʾ-ɹʻʣʽʢʦʚʘ ʪʘ 
ʊʝʨʝʱʝʥʢʦ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʤʦʜʝʣʝʡ ʧʨʠ ʧʝʨʝʜʙʘʯʝʥʥʽ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥ-
ʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 
ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʟʥʘʯʥʫ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʨʘʥʽʰʝ 
ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ ʫʤʦʚʘʤ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʦ-
ʜʝʤʦʥʩʪʨʫʚʘʚ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ 
ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʘʚʪʦʨʦʤ ʜʠʩʢʨʠʤʽʥʘʥʪ- 
ʥʦʾ ʤʦʜʝʣʽ. 
ʇʨʠ ʮʴʦʤʫ ʨʦʟʢʨʠʪʦ ʧʝʨʝʜʫʤʦʚʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʧʦʜʽʙʥʠʭ ʜʠʩ-

ʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ, ʱʦʜʦ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 
ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʪʘ ʥʝʟʤʽʥʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʷʢʠʤ ʥʝ ʟʘ-
ʜʦʚʦʣʴʥʷʶʪʴ ʨʝʘʣʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʦʢʨʝʤʘ, ʪʨʘʥʩ- 
ʬʦʨʤʘʮʽʡʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʩʪʘʪʪʽ ʜʦʚʦʜʠʪʴʩʷ ʥʝʦʙ-
ʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʜʦʪʨʠʤʘʥʥʷ ʚʢʘʟʘʥʠʭ ʛʧ̔ʦʪʝʟ. 
ʆʪʞʝ, ʚ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ, ʱʦ ʟʜʘʪʥʽ 

ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʙʝʟ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ð ʣʠʰʝ 
ʙʘʟʫʶʯʠʩʴ ʥʘ ʟʘʢʣʘʜʝʥʠʭ ʚ ʥʠʭ ʥʘʙʦʨʘʭ ʣʦʛʽʯʥʠʭ ʧʨʘʚʠʣ ʪʘ ʚʩʪʘ-
ʥʦʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ. ʎʽ ʤʦʜʝʣʽ ʻ ʱʝ ʙʽʣʴʰ 
ʚʽʜʢʨʠʪʠʤʠ ʽ ʟʨʦʟʫʤʽʣʠʤʠ, ʥʽʞ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ 
ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʨʘʟʘʭ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʈʘʟʦʤ ʟ 
ʪʠʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ, ʚʦʥʠ ʟʜʘʪʥʽ ʧʦʻʜʥʫʚʘʪʠ ʤʦʞ-
ʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʚʦʾʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʽʟ ʫʨʘ-
ʭʫʚʘʥʥʷʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʷʢ ʢʽʣʴʢʽʩʥʠʭ, ʪʘʢ ʽ ʷʢʽʩʥʠʭ ʧʦ-
ʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣ ʧʨʠʡ- 
ʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʤʦʜʝʣʷʭ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦ-
ʚʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙ-
ʣʘʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʤʠʥʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʟʘʜʘʯʽ ʧʘʩʪʢʠ ʥʝʢʦ- 
ʨʝʢʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. 
ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʝ-

ʨʝʜʙʘʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʙʫʜʦʚʘ-
ʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘ-
ʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ 
ʚʜʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʦʮʽʥʶʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʘʥʢʨʫʪʩʪʚʘ ʢʦʤʧʘʥʽʾ, ʘ 
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ʱʝ ʡ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʙʘʥʢʨʫʪ-
ʩʪʚʦ ʤʦʞʝ ʚʽʜʙʫʪʠʩʴ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʘ ʧʽʜʪʚʝʨ- 
ʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠ-
ʢʽʚ, ʷʢʽ ʫ ʯʠʩʣʦʚʦʤʫ ʚʠʛʣʷʜʽ ʤʘʶʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʠʡ ʟʚôʷʟʦʢ 
ʤʽʞ ʩʦʙʦʶ. 
ʊʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʨʦʟʨʦʙʮʽ ʽʥʰʠʭ ʥʝʣʽʥʽʡ-

ʥʠʭ ʤʦʜʝʣʝʡ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ 
ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʟʦʢʨʝʤʘ, ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʧʝʨʩʝʧʪʨʦʥʽʚ ʪʘ ʥʝʡ-
ʨʦʥʥʠʭ ʤʝʨʝʞ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 
ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʩʝʧʪʨʦʥʠ ʚʠʷʚʠʣʠʩʴ ʟʥʘʯʥʦ ʝʬʝʢ-
ʪʠʚʥʽʰʠʤʠ ʟʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʧʽʜʧʨʠʻʤʩʪʚ 
ʟʘ ʜʚʦʤʘ ʢʣʘʩʘʤʠ (ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʙʘʥʢʨʫʪʠ). 
ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʥʝʣʽʥʽʡʥʦʶ ʧʨʠʨʦʜʦʶ (ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʶ ʜʦ 
ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʜʦʩʣʽ-
ʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʘʭ). ʆʜʥʘʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʷʚʠʣʠʩʴ ʜʝʱʦ 
ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘ ʥʝʯʽʪʢʽ ʤʦʜʝʣʽ ʫ ʩʝʥʩʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʯʘʩʫ 
ʜʦ ʥʘʩʪʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 
ʱʦ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʣʠʰʝ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ, 
ʢʦʪʨʽ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʧʨʠʨʦʜʫ. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʷʤʠ ʥʘ ʥʝʡʨʦʥ-

ʥʠʭ ʤʝʨʝʞʘʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʠʟʢʫ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʾʭ ʬʫʥʢʮʽʦʥʫ-
ʚʘʥʥʷ ʪʘ ʥʘʜʘʥʦ ʧʨʦʧʦʟʠʮʽʾ ʩʪʦʩʦʚʥʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʟʘ ʨʘʭʫʥʦʢ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʚʠʙʦʨʫ ʚʠʜʫ ʬʫʥʢʮʽʡ ʘʢ-
ʪʠʚʘʮʽʾ ʥʝʡʨʦʥʽʚ ʪʦʱʦ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘ-
ʣʠ, ʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʝ-
ʮʽʘʣʴʥʠʡ ʚʽʜʙʽʨ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥʥʠʭ, ʘ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ 
ʧʦʢʘʟʥʠʢʠ, ʢʦʪʨʽ ʘʥʘʣʽʪʠʢ ʚʚʘʞʘʻ ʟʘ ʧʦʪʨʽʙʥʝ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʥʦ 
ʜʣʷ ʤʦʜʝʣʝʡ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ. ʎʝ ʜʝʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʜʫʨʫ 
ʧʦʙʫʜʦʚʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʜʦʩʪʘʪ-
ʥʴʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʚʠʙʽʨʢʦʶ (ʟʘʫʚʘʞʠʤʦ, ʱʦ 
ʤʦʜʝʣʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʟʜʘʪʥʽ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʨʘʭʫ-
ʥʦʢ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʽ ʙʝʟ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ). 
ʊʘʢʦʞ ʫ ʩʪʘʪʪʽ ʧʦʙʫʜʦʚʘʥʦ ʥʠʟʢʫ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦ-

ʜʝʣʝʡ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʩʥʦʚʽ ʢʘʨʪ ʩʘʤʦʦ-
ʨʛʘʥʽʟʘʮʽʾ ʂʦʭʦʥʝʥʘ, ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʷʢʠʤʠ ʚʠʷʚʠʣʠ 
ʟʥʘʯʥʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʾʭ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 
ʜʦʩʠʪʴ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʧʝʨʝʜʙʘ-
ʯʝʥʥʷ ʙʘʥʢʨʫʪʩʪʚ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʮʴʦʛʦ ʙʫʣʦ ʚʠʟʥʘʯʝ-
ʥʦ ʥʝʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 
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ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʬʦʨʤʦʚʘʥʠʭ 
ʢʣʘʩʪʝʨʽʚ ʜʦ ʰʘʨʫ ʂʦʭʦʥʝʥʘ ʙʫʣʦ ʜʦʜʘʥʦ ʰʘʨ ɻʨʦʩʩʙʝʨʛʘ ʰʣʷʭʦʤ 
ʫʪʚʦʨʝʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɿʘʣʫ-
ʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʧʨʦʮʝ-
ʜʫʨʠ ʥʘʚʯʘʥʥʷ çʽʟ ʫʯʠʪʝʣʝʤè ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢ-
ʪʠʚʥʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʚʠʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, 
ʱʦ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʣʦ ʪʦʯʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 
ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʨʪ ʂʦʭʦʥʝʥʘ, ʥʝʡʨʦʥ-
ʥʽʡ ʤʝʨʝʞʽ ʟʫʩʪʨʽʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʜʘʻʪʴʩʷ ʪʘʢʦʞ ʫʥʠʢʥʫ-
ʪʠ ʟʦʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ. 
ʆʪʞʝ, ʚʠʢʣʘʜʝʥʽ ʫ ʮʽʡ ʩʪʘʪʪʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʽʭ ʟʘʧʨʦʧʦ-
ʥʦʚʘʥʠʭ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʦʩʦʙʣʠʚʦ ʷʢʽ ˇʨʫʥʪʫ-
ʶʪʴʩʷ ʥʘ ʥʝʣʽʥʽʡʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ. ʇʨʠʯʦʤʫ ʢʦʞʝʥ ʽʟ ʟʘʧʨʦ- 
ʧʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʤʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʦʾ 
ʯʠ ʽʥʰʦʾ ʟʘʜʘʯʽ, ʚʨʘʭʦʚʫʶʯʠ ʾʾ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʋ ʨʦʙʦʪʽ 
ʧʦʢʘʟʘʥʦ ʤʝʞʽ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʚʠʢʣʘ-
ʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʤʘ-
ʥʽʪʥʠʭ ʟʘʜʘʯ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ. 
ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘ-
ʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ (ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʧʝ-
ʨʩʝʧʪʨʦʥʽʚ, ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʟʫʩʪʨʽʯʥʦʛʦ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʤʝʪʦʜʽʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ), ʥʘʡʙʽʣʴʰ 
ʘʜʝʢʚʘʪʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 
ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʤʦʞʥʘ ʚʠʟʥʘʪʠ ʪʝʦʨʽʶ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. ɺ 
ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ 
ʢʦʤʧʘʥʽʡ ʜʦʨʝʯʥʠʤ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʨʽʟʥʦʚʠʜʽʚ 
ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 
ʈʦʟʨʦʙʣʝʥʽ ʚ ʩʪʘʪʪʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʬʥ̔ʘʥ- 

ʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʙʘʥʢ-
ʨʫʪʩʪʚʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟ ʘʥʘʣʽʪʠʯʥʦʶ ʤʝʪʦʶ, ʪʘʢ ʽ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʪʴ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʤʧʘʥʽʡ ʚʠʷʚʣʷʪʠ ʾʭ 
ʚʥʫʪʨʽʰʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʚʯʘʩʥʦ ʚʞʠʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ, ʘ  
ʪʘʢʦʞ ʥʘʜʘʩʪʴ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʦʪʝʥʮʽʡʥʦʤʫ ʽʥʚʝʩʪʦʨʫ 
ʟʜʽʡʩʥʶʚʘʪʠ ʬʽʥʘʥʩʦʚʠʡ ʘʥʘʣʽʟ ʦʙôʻʢʪʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ ʯʠ ʢʨʝʜʠʪʫ-
ʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʟʘʡʚʦʛʦ ʨʠʟʠʢʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜ-
ʚʠʱʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʚ ʮʣ̔ʦʤʫ. 
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̨̃̊ ̨̒̐̑́̃ȟ ̘̃̏̅̎̏́̒ ̨̟̘̃̏̌̏̅̉ ̨̟̈̅́̓̎̒̓ ̅̏ ̙̠̎́̌́̓̔̃́̎̎ ̃̌́̒Ȥ
̖̎̉ ̨̐́̑́̍̆̓̑̃ ̎́ ̝̖̑̆́̌̎̉ ̖̅́̎̉Ȣ ˔́̐̑̏̐̏̎̏̃́̎̏ ́̌̄̏̑̉̓̍ ̎́Ȥ
̙̠̌́̓̔̃́̎̎ ̨̍̏̅̆̌ ̎́ ̨̂́̈ ̍̆̓̏̅̔ ̈̃̏̑̏̓̎̏̄̏ ̙̠̐̏̉̑̆̎̎ ̐̏- 
̍̉̌̋̉ȟ ́̅́̐̓̏̃́̎̏̄̏ ̠̅̌ ̍̏̅̆̌̆̊ ̎́ ̨̨̘̎̆̓̋̊ ̨̨̗̌̏̄Ȣ ˠ ̑ ̨̝̆̈̔̌̓́̓ 
̠̐̑̏̃̆̅̆̎̎ ̎́̒̓̑̏̊̋̉ ̎́ ̨̟̘̒̎̔̏̍̔ ̘̒̓́̓̉̒̓̉̎̏̍̔ ̨̨̍́̓̆̑́̌ 
̤̝̠̃̅́̓̒ ̨̏̐̓̉̍̈̔̃́̓̉ ̐́̑́̍̆̓̑̉ ̨̍̏̅̆̌ȟ ̨̠̋ ̠̟̝̅̏̈̃̏̌̓ ̔̎̋̕Ȥ
̨̗̏̎́ ̝̌̎̏ ̐̏̃ȭ̠̈́̓̉ ̨̨̖̃̅̎ ̨̨̈̍̎̎ ɉ̐̏̋́̈̎̉̋̉ ̨̨̠̝̅̌̎̏̒̓ ̖̒̓̑́̏Ȥ
̩̃̏ ̨̩̋̏̍̐́̎Ɋ ̨̈ ̘̠̈̎́̆̎̎̍ ̝̟̘̩̑̆̈̔̌̓̔̏ ̨̩̈̍̎̎̏ ɉ̏̅̎̉̍ ̨̈ ̨̋̌́̒̃ȡ 
̨̎́̎̒̏̃̏̕ ̨̝̖̒̓́̂̌̎̉ ̨̖̒̓̑́̏̃̉̋̃ ̘̉ ̨̗̖̐̏̓̆̎̊̎̉ ̂́̎̋ ̨̑̔̓̃ɊȢ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˞̖̓̑́̏̃́ ̨̠̋̏̍̐́̎ȟ ̨̎́̎̒̏̃̉̊̕ ̒̓́̎ȟ ̟̍̏̅̆̌Ȥ
̠̃́̎̎ȟ ̨̘̎̆̓̋́ ̨̌̏̄̋́ȟ ̨̅́̄̎̏̒̓̉̋́ ̂́̎̋̑̔̓̒̓̃́ȟ ̨̗̠̔̎̋̕ ̎́̌̆̇Ȥ
̨̎̏̒̓ȟ ̨̨̗̠́̈̈̉̋́̕̕ȟ ̨̘̎̆̓̋́ ̂́̈́ ̝̈̎́̎Ȣ 
 
˜̑̆̅̌̏̇̆̎́ ̒̉̒̓̆̍́ ̐̏̋́̈́̓̆̌̆̊ ̠̝̅̆̓̆̌̎̏̒̓̉ ̖̜̖̒̓̑́̏̃ ̋̏̍Ȥ
̐́̎̉̊ȟ ̠̋̏̓̏̑́ ̠̂́̈̉̑̔̆̓̒ ̎́ ̗̖̐̑̉̎̉̐́ ̘̐̑̏̈̑́̎̏̒̓̉ȟ ̜̐̏̌̎̏̓ȟ 
̅̏̒̓̔̐̎̏̒̓̉ȟ ̘̠̎́̌̉̉ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̜̂́̈ȟ ̉ ̠̐̏̈̃̏̌̆̓ ̅̉́̄̎̏̒Ȥ
̝̓̉̑̏̃́̓ ̖̒̓̑́̏̃̉̋̏̃̚ȟ ̜̋̏̓̏̑̆ ̟̑́̂̏̓́̓ ̝̒̓́̂̉̌̎̏ȟ ̉ ̘̝̆ ̉̕Ȥ
̎́̎̒̏̃̏̆ ̠̒̏̒̓̏̎̉̆ ̠̐̑̉̂̌̉̇́̆̓̒ ̋ ̘̋̑̉̓̉̆̒̋̏̍̔Ȣ ˛̂̏̒̎̏̃́̎́ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̟̐̏̒̌̆̅̔̆̄̏̚ ̙̠̔̒̏̃̆̑̆̎̒̓̃̏̃́̎̉ ̍̆̓̏̅̏̌̏̄̉Ȥ
̘̖̆̒̋̉ ̉ ̝̜̖̉̎̒̓̑̔̍̆̎̓́̌̎ ̏̒̎̏̃ ̠̍̏̅̆̌̉̑̏̃́̎̉ ̉̎́̎̒̏̃̏̄̏̕ 
̠̠̒̏̒̓̏̎̉ ̖̜̖̒̓̑́̏̃ ̋̏̍̐́̎̉̊ȟ ̋̏̓̏̑̏̆ ̠̒̃̏̅̉̓̒ ̋ ̑́̈̑́̂̏̓̋̆ 
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̜̒̉̒̓̆̍ ̠̑̆́̄̉̑̏̃́̎̉ȟ ̠̋̏̓̏̑́ ̃ ̝̙̎́̉̂̏̌̆̊ ̒̓̆̐̆̎̉ ̘̏̓̃̆́̌́ 
̜̂ ̠̓̑̆̂̏̃́̎̉̍ ̋̏̎̋̑̆̓̎̏̊ ̗̒̉̓̔́̉̉ȟ ̘̆̍ ̉ ́̑̄̔̍̆̎̓̉̑̏̃́̎ 
̜̃̂̏̑ ̠̉̎̒̓̑̔̍̆̎̓́̑̉ ̘̎̆̆̓̋̏̊ ̌̏̄̉̋̉ ̋́̋ ̘̍́̓̆̍́̓̉̆̒̋̏̊ 
̜̏̒̎̏̃ ̠̅̌ ̠̐̏̒̓̑̏̆̎̉ ̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ ̍̏̅̆̌̆̊Ȣ ˜̏̒̓̑̏̆̎̏ 
̞̋̏̎̏̍̉̋̏-̘̟̍́̓̆̍́̓̉̆̒̋̔ ̝̍̏̅̆̌ ̅̉́̄̎̏̒̓̉̋̉ ̂́̎̋̑̏̓̒̓̃́ȟ 
̠̋̏̓̏̑́ ̅́̆̓ ̝̃̏̈̍̏̇̎̏̒̓ ̗̝̋̌́̒̒̉̉̉̑̏̃́̓̕ ̖̜̒̓̑́̏̃̆ ̋̏̍̐́Ȥ
̎̉̉ ̎́ ̝̒̓́̂̉̌̎̏ ̗̟̖̔̎̋̉̏̎̉̑̔̉̕̚ ̉ ̖̒̓̑́̏̃̉̋̏̃̚-̂́̎̋̑̏̓̏̃ 
̒ ̘̔̆̓̏̍ ̞̜̖̋̒̐̆̑̓̎ ̈̎́̎̉̊ ̐̏ ̖̒̓̑́̏̃̏̍̔ ̅̆̌̔ȟ ̐̑̉ ̞̓̏̍ ̏̂̌́Ȥ
̠̅́ ̝̟̒̐̏̒̏̂̎̏̒̓ ̋ ̎́̒̓̑̏̊̋̆ ̜̖̒̏̂̒̓̃̆̎̎ ̐́̑́̍̆̓̑̏̃ ̎́ ̑̆́Ȥ
̝̜̖̌̎ ̜̖̅́̎̎Ȣ ˜̑̆̅̌̏̇̆̎ ́̌̄̏̑̉̓̍ ̎́̒̓̑̏̊̋̉ ̍̏̅̆̌̉ ̎́ ̂́̈̆ 
̍̆̓̏̅́ ̏̂̑́̓̎̏̄̏ ̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̙̏̉̂̋̉ȟ ́̅́̐̓̉̑̏̃́̎̎̏̄̏ 
̠̅̌ ̍̏̅̆̌̆̊ ̎́ ̘̎̆̆̓̋̏̊ ̌̏̄̉̋̆Ȣ ˏ ̝̑̆̈̔̌̓́̓̆ ̠̐̑̏̃̆̅̆̎̉ ̎́Ȥ
̒̓̑̏̊̋̉ ̎́ ̟̒̔̆̒̓̃̔̆̍̚̚ ̘̒̓́̓̉̒̓̉̆̒̋̏̍ ̍́̓̆̑̉́̌̆ ̠̔̅́̆̓̒ 
̝̏̐̓̉̍̉̈̉̑̏̃́̓ ̜̐́̑́̍̆̓̑ ̍̏̅̆̌̉ȟ ̜̋̏̓̏̑̆ ̠̟̐̏̈̃̏̌̓ ̔̎̋̕Ȥ
̗̝̉̏̎́̌̎̏ ̠̝̒̃̈́̓ ̖̜̃̏̅̎̆ ̜̐̆̑̆̍̆̎̎̆ ɉ̐̏̋́̈́̓̆̌̉ ̠̝̅̆̓̆̌̎̏̒- 
̓̉ ̖̒̓̑́̏̃̏̊ ̋̏̍̐́̎̉̉Ɋ ̒̏ ̘̈̎́̆̎̉̆̍ ̝̟̑̆̈̔̌̓̉̑̔̆̊̚ ̐̆̑̆Ȥ
̍̆̎̎̏̊ ɉ̏̅̎̉̍ ̉̈ ̋̌́̒̒̏̃ȡ ̉̎́̎̒̏̃̏̕ ̝̜̖̒̓́̂̉̌̎ ̖̒̓̑́̏̃̉̋̏̃̚ 
̉̌̉ ̗̝̜̖̐̏̓̆̎̉́̌̎ ̂́̎̋̑̏̓̏̃ɊȢ 
 
˗̟̘̜̌̆̃̆ ̒̌̏̃́Ȣ ˞̖̠̓̑́̏̃́ ̠̋̏̍̐́̎̉ȟ ̉̎́̎̒̏̃̏̆̕ ̠̒̏̒̓̏̎̉̆ȟ 
̍̏̅̆̌̉̑̏̃́̎̉̆ȟ ̘̠̎̆̆̓̋́ ̌̏̄̉̋́ȟ ̅̉́̄̎̏̒̓̉̋́ ̂́̎̋̑̏̓̒̓̃́ȟ ̔̎̕ -̋ 
̗̠̉ ̐̑̉̎́̅̌̆̇̎̏̒̓̉ȟ ̗̠́̈̈̉̉̋́̉̕̕ȟ ̘̠̎̆̆̓̋́ ̂́̈́ ̈̎́̎̉̊Ȣ 
 
)ÔȭÓ ÐÒÏÐÏÓÅÄ ÉÎ ÔÈÅ ÁÒÔÉÃÌÅ ÔÈÅ ÓÙÓÔÅÍ of indices of activity of insur-
ance companies, which is based on the principles of transparency, 
comprehensiveness, accessibility, availability of statistical data-
bases, and allows to diagnose insurers, which are stable, and whose 
financial condition is clÏÓÅ ÔÏ ÃÒÉÔÉÃÁÌȢ )ÔȭÓ ÇÒÏÕÎÄÅÄ ÔÈÅ ÎÅÃÅÓÓÉÔÙ ÏÆ 
further improvement of methodological and instrumental bases of 
modeling the financial condition of insurance companies, which 
consist in developing of response system that best meets the re-
quirements of a particular situation. It is the reason of choice of 
fuzzy logic tools as mathematical basis for the construction of ap-
propriate models. Built economic and mathematical model of bank-
ruptcy diagnosis allows to classify the insurance companies into 
stable and potential bankrupts taking into account expert 
knowledge on insurance business, and provides the possibility to 
ÏÐÔÉÍÉÚÅ ÔÈÅÉÒ Ï×Î ÐÁÒÁÍÅÔÅÒÓ ÏÎ ÒÅÁÌ ÄÁÔÁȢ )ÔȭÓ ÐÒÏÐÏÓÅÄ ÔÈÅ ÁÌÇo-
rithm for tuning the models, based on error-back-propagation 
method adapted for fuzzy logic models. As a result of tuning on sta-
ÔÉÓÔÉÃÁÌ ÄÁÔÁ ÉÔȭÓ ÐÏÓÓÉÂÌÅ ÔÏ ÏÐÔÉÍÉÚÅ ÔÈÅ ÐÁÒÁÍÅÔÅÒÓ ÏÆ ÔÈÅ ÍÏÄÅÌȟ 
which allow functionally link the input variables (indicators of the 
insurance company) with the value of the result variable (the classes 
of financially stable insurers or potential bankrupts). 
 
Keywords. Insurance company, financial state, modeling, fuzzy logic, 
diagnosis of bankruptcy, membership function, fuzzification, fuzzy 
knowledge base. 
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˜̏̒̓́̎̏̃̋́ ̐̑̏̂̌̆̍̉ 
 
ɺʝʜʝʥʥʷ ʩʪʨʘʭʦʚʦʾ ʩʧʨʘʚʠ ʤʘʻ ʩʚʦʾ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ 

ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʩʧʝʮʠʬʽʯʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʬʦʨʤʫʚʘʥʥʷ, 
ʨʦʟʧʦʜʽʣʫ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʩʪʨʘʭʦʚʠʢʘ. ɼ̔ʷʣʴ- 
ʥʽʩʪʴ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ʟʘʚʞʜʠ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʨʠʟʠʢʦʚʦʶ, 
ʪʦʤʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ 
ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʬʽ-
ʥʘʥʩʦʚʦʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʽʚ. ɿʘʚʯʘʩʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞ-
ʣʠʚʦʩʪʽ ʙʘʥʢʨʫʪʩʪʚʘ ʥʝʦʙʭʽʜʥʝ ʟʘʜʣʷ ʟʘʚʯʘʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠ-
ʟʦʚʠʤ ʩʠʪʫʘʮʽʷʤ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʥʜʝʥʮʽʾ ʧʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʦ- 
ʛʦ ʩʪʘʥʫ ʤʦʞʣʠʚʝ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʽʥʰʠʤʠ ʩʪʨʘʭʦʚʠʤʠ ʢʦʤʧʘʥʽ̫ ʤʠ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʨʦʣʴ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʾʭ ʩʧʨʷʤʦʚʘ-

ʥʦʩʪʽ ʥʘ ʨʦʟʨʦʙʢʫ ʤʝʭʘʥʽʟʤʫ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʨʘʭʦʚʠʤʠ 
ʢʦʤʧʘʥʽʷʤʠ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ, ʧʦʰʫʢʫ ʤʦʞʣʠ-
ʚʠʭ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʥʘʥʩʦ-
ʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʚʠʭʦʜʫ ʥʘ ʪʨʘʻʢʪʦʨʽʶ ʩʪʘʙʽʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʎʝ 
ʦʙˇʨʫʥʪʦʚʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ-
ʨʽʶ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ʟ ʤʝʪʦʶ ʫʧʨʘʚ-
ʣʽʥʥʷ ʾʭ ʬʽʥʘʥʩʦʚʦʶ ʩʪʽʡʢʽʩʪʶ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ.  
ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ 

ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʥʮʝʧʮʽʾ, ʤʝʪʦʜʠ ʽ ʤʦʜʝʣʽ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 
ʟʘʨʫʙʽʞʥʠʭ ʝʢʦʥʦʤʽʩʪʽʚ, ʩʪʨʘʭʦʚʠʭ ʘʥʘʣʽʪʠʢʽʚ, ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʤʘ-
ʪʝʨʽʘʣʠ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʽʚ ʽ ʢʦʥʬʝʨʝʥʮʽʡ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʘ-
ʤʠ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ 
ʢʦʤʧʘʥʽʾ [1ð11].  
ʆʜʥʘʢ ʧʨʦʙʣʝʤʘ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʭ ʢʦʤ- 

ʧʘʥʽʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʫ ʚʽʪ- 
ʯʠʟʥʷʥʽʡ ʝʢʦʥʦʤʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʨʘʟʽ ʚʠʩʚʽʪʣʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ. 
ʋʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʪʨʘʭʦʚʦʛʦ ʙʽʟʥʝʩʫ ʚ ʧʦʩʪʢʨʠʟʦ-
ʚʦʤʫ ʧʨʦʩʪʦʨʽ ʚʠʩʫʚʘʶʪʴ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽ-
ʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ. ʊʦʤʫ ʧʨʽʦʨʠ-
ʪʝʪʥʠʤ ʩʪʘʻ ʥʝ ʪʽʣʴʢʠ ʦʙʣʽʢ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ ʢʦʤʧʘʥʽʾ, ʘʣʝ ʡ 
ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʬʽ-
ʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʫ ʮʽʡ ʧʨʝʜʤʝʪ-
ʥʽʡ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʚʠʤʘʛʘʻ ʨʦʟʛʣʷ-
ʜʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘ- 
ʶʪʴ ʥʘ ʨʽʚʝʥʴ ʾʾ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ. 
ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ 

ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʘ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʜʦʮʽʣʴʥʠʤ ʻ 



˚˒ ˖˝˛-˚˒ˤ˴˟˗˴ ˟˒ˢ˚˛˘˛ː˴˵ ˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˏ ˒˗˛˚˛˙˴ˣ ˴ 2013, Ο 2 

 

 122 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʬʘʢʪʦ-
ʨʠ, ʬʘʭʦʚʽ ʟʥʘʥʥʷ ʫ ʩʪʨʘʭʦʚʽʡ ʩʧʨʘʚʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠ-
ʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʝʡ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. ʊʘ-
ʢʠʤ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ (fuzzy 
logic), ʱʦ ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷ-
ʤʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʘʥʘʣʽʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʤʦ-
ʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ. 
ʄʝʪʘ ʩʪʘʪʪʽ ð ʨʦʟʨʦʙʢʘ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ ʬʽʥʘʥ-

ʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩ-
ʥʠʪʠ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ ʪʘ ʨʦʟʧʦʜʽʣʠʪʠ ʩʪʨʘʭʦʚʽ ʢʦʤʧʘʥʽʾ 
ʟʘ ʢʣʘʩʘʤʠ: ʧʦʪʝʥʮʽʡʥʽ ʙʘʥʢʨʫʪʠ ʪʘ ʩʪʘʙʽʣʴʥʦ-ʬʫʥʢʮʽʦʥʫʶʯʽ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʡʜʝʥʠʡ ʫʢʨʘʾʥʩʴʢʠʤ 

ʽ ʩʚʽʪʦʚʠʤ ʩʪʨʘʭʦʚʠʤ ʨʠʥʢʦʤ ʢʨʠʟʦʚʠʡ ʧʝʨʽʦʜ 2009 ʨʦʢʫ ʧʦʩʪʘʚʠʚ 
ʧʝʨʝʜ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʽ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʱʦ 
ʨʝʛʫʣʶʶʪʴ ʩʪʨʘʭʦʚʫ ʛʘʣʫʟʴ, ʯʠʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ, ʩʝʨʝʜ ʷʢʠʭ 
ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʥʘʥ-
ʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʽ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩ-
ʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤ-
ʧʘʥʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʨʠʥʢʫ ʻ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʘ ʜʽʷ-
ʣʴʥʽʩʪʴ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʾʭ ʬʽʥʘʥʩʦʚʘ ʩʪʽʡʢʽʩʪʴ, ʷʢʘ ʚ ʫʤʦʚʘʭ ʞʦʨ-
ʩʪʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʻ ʥʝʦʜʤʽʥʥʦʶ ʫʤʦʚʦʶ ʟʤʽʮʥʝʥʥʷ ʜʦʚʽʨʠ ʥʘʩʝ-
ʣʝʥʥʷ ʪʘ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʦ ʜʘʥʦʛʦ ʮʠʚʽʣʽʟʦʚʘʥʦʛʦ 
ʤʝʭʘʥʽʟʤʫ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʟʙʠʪʢʫ. ʊʘʢ, ʦʮʽʥʶʚʘʥʥʷ 
ʧʦʪʦʯʥʦʛʦ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʾ, ʫ ʪʦʤʫ 
ʯʠʩʣʽ ʨʠʟʠʢ ʾʾ ʥʝʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʙʦ ʙʘʥʢʨʫʪʩʪʚʘ, ʚʽʜʙʫʚʘʻʪʴ-
ʩʷ ʟʘ ʫʤʦʚʠ ʥʘʢʦʧʠʯʝʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨ-
ʤʘʮʽʾ ʬʽʥʘʥʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʽʜʧʦʚʽʜʥʦ, ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʙʘ-
ʥʢʨʫʪʩʪʚʘ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ 
ˇʨʫʥʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʾʾ ʬʽʥʘʥʩʦʚʦ-ʩʪʨʘʭʦʚʦʾ ʜʽ-
ʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ: ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʣʽʢʚʽʜʥʦʩʪʽ, ʬʽʥʘʥʩʦʚʦʾ 
ʩʪʽʡʢʦʩʪʽ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ (ʜʦʭʽʜʥʦʩʪʽ), ʩʪʨʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʜʽ-
ʣʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɼʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ 
ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʻ ʬʽʥʘʥʩʦʚʘ ʟʚʽʪʥʽʩʪʴ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʚ ʫʩʪʘʥʦʚ-
ʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʟʘʩʥʦʚʥʠʢʘʤ ʽ ʢʦʥʪʨʦʣʴʥʠʤ ʦʨʛʘʥʘʤ. 
ɿ ʤʝʪʦʶ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʜʽʷʣʴʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʨʘ-

ʭʦʚʠʢʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʤʽʩʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ 
ʚʠʢʦʨʠʩʪʘʥʦ ʘʧʘʨʘʪ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫ-
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ʚʘʪʠ ʤʦʜʝʣʽ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʙʝʟ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʨʝ-
ʘʣʴʥʠʭ ʜʘʥʠʭ ð ʣʠʰʝ ʙʘʟʫʶʯʠʩʴ ʥʘ ʟʘʢʣʘʜʝʥʠʭ ʚ ʥʠʭ ʥʘʙʦʨʘʭ 
ʣʦʛʽʯʥʠʭ ʧʨʘʚʠʣ ʪʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩ-
ʪʽ. ʎʽ ʤʦʜʝʣʽ ʻ ʚʽʜʢʨʠʪʠʤʠ ʽ ʟʨʦʟʫʤʽʣʠʤʠ, ʦʩʢʽʣʴʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 
ʚʠʨʘʟʘʭ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʚʩʽʤ ʥʘʙʦ-
ʨʦʤ ʧʝʨʝʚʘʛ, ʚʣʘʩʪʠʚʠʭ ʥʝʡʨʦʥʥʠʤ ʤʝʨʝʞʘʤ, ʪʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 
ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʟʜʘʪʥʽ ʧʦʻʜʥʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʚʦʾʭ 
ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʘʥʘʣʽʟʫ ʷʢ ʢʽʣʴʢʽʩʥʠʭ, ʪʘʢ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦ-
ʚʠʭ ʢʦʤʧʘʥʽʡ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʤʦʜʝ-
ʣʷʭ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥ-
ʥʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. 
ʇʨʦʮʝʩ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 
ð ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʽʥʘʥʩʦʚʦ-ʩʪʨʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʢʨʘ- 

ʾʥʩʴʢʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ; 
ð ʚʽʜʙʽʨ ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦ-

ʛʽʮʽ; 
ð ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ; 
ð ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʫʪʦʯʥʝʥʥʷ ʧʘʨʘ-

ʤʝʪʨʽʚ ʤʦʜʝʣʽ; 
ð ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ. 
ɺʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʪʦʩʫʥʢʽʚ, ʚ ʷʢʽ ʩʪʨʘʭʦʚʘ ʢʦʤʧʘʥʽʷ ʚʩʪʫʧʘʻ 

ʟ ʩʫʙôʻʢʪʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʽʥʘʥʩʦʚʽʡ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʶ ʩʪʨʘʭʦʚʫ ʢʦʤʧʘʥʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʤʦʞ- 
ʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʾʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫ ʚʟʘʻ-
ʤʠʥʘʭ ʟ ʥʝʶ. ʌʽʥʘʥʩʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʥʘʙʦʨʦʤ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ: 
ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ, ʟʦʙʦʚôʷʟʘʥʴ ʽ ʬʽʥʘʥʩʦʚʠʭ ʜʞʝʨʝʣ ʢʦʤʧʘʥʽʾ, ʨʚ̔- 
ʥʷ ʜʦʭʦʜʽʚ ʪʘ ʚʠʪʨʘʪ (ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʨʠʟʠʢʽʚ), ʦʙʩʷʛʫ ʽ ʷʢʦʩʪʽ 
ʧʦʪʦʢʽʚ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ. 
ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ˇʨʫʥʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʣʽʪʝʨʘ-

ʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʪʘ ʚʠʢʦʥʘʥʦʛʦ ʜʦʩʣʽ-
ʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʝʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟ-
ʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʩʪʨʘʭʦ- 
ʚʠʢʽʚ, ʱʦ ʩʪʘʣʠ ʙʘʥʢʨʫʪʘʤʠ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʧʽʩʣʷ ʦʧʨʠʣʶʜʥʝʥ-
ʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ʩʬʦʨʤʦʚʘʥʦ ʪʘʢʫ ʤʥʦʞʠʥʫ ʧʦʷʩʥʶʶʯʠʭ ʟʤʽʥ- 
ʥʠʭ [12ð14]: 
ð ʧʦʢʘʟʥʠʢ ʜʝʙʽʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ (1x ); 

ð ʧʦʢʘʟʥʠʢ ʣʽʢʚʽʜʥʦʩʪʽ ʘʢʪʠʚʽʚ (2x ); 
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ð ʧʦʢʘʟʥʠʢ ʜʦʭʦʜʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ (3x ); 

ð ʧʦʢʘʟʥʠʢ ʬʽʥʘʥʩʦʚʦʾ ʘʚʪʦʥʦʤʽʾ (4x ); 
ð ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʠʭ ʩʪʨʘʭʦʚʠʭ ʨʝʟʝʨʚʽʚ ʜʦ ʢʘʧʽʪʘ-

ʣʫ (5x ).  

ʂʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 51, ,ixi = , ʧʝʨʝʚʦʜʷʪʴʩʷ ʫ 
ʟʥʘʯʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʷʢʽʩʥʽ 
ʪʝʨʤʠ: ʅ ð ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ix , ʉ ð ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ix , ɺ ð ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ix ) ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ (ʧʨʦʮʝʩ ʬʘʟʟʠʬʽʢʘʮʽʾ ð ʚʚʝʜʝʥʥʷ ʥʝʯʽʪʢʦʩʪʽ).  
ʄʝʪʦʶ ʝʪʘʧʫ ʬʘʟʟʠʬʽʢʘʮʽʾ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʢʦʥʢʨʝʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʦʢʨʝʤʦʾ ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʩʠʩʪʝʤʠ ʥʝʯʽʪʢʦʛʦ 
ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽ ʟʥʘʯʝʥʥʷʤ ʾʾ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʦʞʥʦʾ ʥʝʯʪ̔- 
ʢʦʾ ʤʥʦʞʠʥʠ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʪʝʨʤʦʤ. 
ʆʪʞʝ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʣʷ ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ 
ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʧʦ ʢʦʞʥʦʤʫ ʟ ʣʽʥʛʚʽʩʪʠ-
ʯʥʠʭ ʪʝʨʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʘʚʠʣʘʭ ʙʘʟʠ ʟʥʘʥʴ ʩʠʩʪʝ-
ʤʠ ʥʝʯʽʪʢʦʛʦ ʚʠʚʦʜʫ. 
ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʦʾ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ Z ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʨʤʠ: ʇɹ ð ʧʦʪʝʥʮʽʡʥʠʡ ʙʘʥʢʨʫʪ ʪʘ ʉ ð ʩʪʘ-
ʙʽʣɹʥʠʡ ʩʪʘʥ, ʜʣʷ ʷʢʠʭ ʙʫʜʫʶʪʴʩʷ ʚʣʘʩʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ. 
ɼʣʷ ʦʧʠʩʫ ʚʩʽʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ ʷʢ ʚʭʽʜʥʠʭ, ʪʘʢ ʽ ʨʝʟʫʣʴ-

ʪʫʶʯʦʾ ʟʤʽʥʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ 
ʥʘʣʝʞʥʦʩʪʽ, ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʛʣʷʜ ʷʢʠʭ ʟʘʜʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
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ʜʝ ()yɛT  ð ʥʘʣʝʞʥʽʩʪʴ ʟʤʽʥʥʦʾ y (ʚ ʤʦʜʝʣʽ ʮʝ ʘʙʦ ʚʭʽʜʥʘ ʟʤʽʥʥʘ 

5,1, =ixi , ʘʙʦ ʨʝʟʫʣʴʪʫʶʯʘ ʟʤʽʥʥʘ Z) ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʾʡ ʣʽʥʛʚʽʩ-
ʪʠʯʥʦʛʦ ʪʝʨʤʫ T; 

T ð ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʪʝʨʤ ʽʟ ʤʥʦʞʠʥʠ {ʅ, ʉ, ɺ} ʤʦʞʣʠʚʠʭ ʪʝʨ-

ʤʽʚ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 5,1, =ixi , ʪʘ ʟ ʤʥʦʞʠʥʠ {ʇɹ, ʉ} ʜʣʷ ʨʝʟʫʣʴ-
ʪʫʶʯʦʾ ʟʤʽʥʥʦʾ Z; 
ʩT ð ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ-ʨʦʟʪʷʛʫʚʘʥʥʷ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙ-

ʥʦʾ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ; 
bT ð ʢʦʦʨʜʠʥʘʪʘ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ (()1=Tbɛ ). 
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ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ 

ʚʩʽʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 5,1, =ixi , ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1ð5.  

 

 

ʈʠʩ. 1. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʟʤʽʥʥʦʾ 1x   

 

ʈʠʩ. 2. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʟʤʽʥʥʦʾ 2x  

 

ʈʠʩ. 3. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʟʤʽʥʥʦʾ 3x
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ʈʠʩ. 4. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʟʤʽʥʥʦʾ 4x  

 

ʈʠʩ. 5. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʟʤʽʥʥʦʾ 5x
 

ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ 
{ʇɹ, ʉ}  ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Z ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘ 
ʨʠʩ. 6. 

 

 

ʈʠʩ. 6. ʂʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Z 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʦʙʫʜʦʚʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 
ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʝʯʽʪʢʦʾ ʙʘʟʠ ʟʥʘʥʴ, ʷʢʘ ʻ ʩʫʢʫʧʥʽʩʪʶ ʝʢʩʧʝʨʪʥʦ-
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ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʧʨʘʚʠʣ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʮʽʡ ʙʘʟʽ ʟʥʘʥʴ ʤʦʜʝʣʴ ʜʦ-
ʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʝʯʽʪʢʠʡ ʣʦʛʽʯʥʠʡ ʚʠʩʥʦʚʦʢ ʩʪʦʩʦʚʥʦ ʨʽʚʥʷ ʬʽ-
ʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ ʚʽʜʧʦʚʽʜʥʦʾ ʚʭʽʜʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʝ ʥʝʯʽʪʢʠʡ ʣʦʛʽʯʥʠʡ ʚʠʩʥʦʚʦʢ ʟʘʡʤʘʻ ʮʝʥʪʨʘʣʴʥʝ 
ʤʽʩʮʝ ʚ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʪʘ ʩʠʩʪʝʤʘʭ ʥʝʯʽʪʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʦʮʝʩ 
ʥʝʯʽʪʢʦʛʦ ʚʠʚʦʜʫ ʻ ʜʝʷʢʦʶ ʧʨʦʮʝʜʫʨʦʶ ʘʙʦ ʘʣʛʦʨʠʪʤʦʤ ʦʪʨʠ-
ʤʘʥʥʷ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʠʭ ʫʤʦʚ. ʎʝʡ ʧʨʦʮʝʩ ʧʦ-
ʻʜʥʫʻ ʚ ʩʦʙʽ ʫʩʽ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦ-
ʛʽʢʠ: ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ, ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ, ʥʝʯʽʪʢʽ ʣʦʛʽʯʥʽ ʦʧʝ- 
ʨʘʮʽʾ, ʤʝʪʦʜʠ ʥʝʯʽʪʢʦʾ ʽʤʧʣʽʢʘʮʽʾ ʪʘ ʥʝʯʽʪʢʦʾ ʢʦʤʧʦʟʠʮʽʾ. ʉʠʩʪʝʤʠ 
ʥʝʯʽʪʢʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ 
ʽʥʬʦʨʤʘʮʽʾ ʽ ʩʣʫʛʫʶʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤ ʙʘʟʠʩʦʤ ʫʩʽʻʾ ʩʫʯʘʩʥʦʾ ʥʝ-
ʯʽʪʢʦʾ ʣʦʛʽʢʠ. ʄʝʭʘʥʽʟʤ ʘʙʦ ʘʣʛʦʨʠʪʤ ʚʠʩʥʦʚʢʫ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩ-
ʪʠʥʦʶ ʙʘʟʦʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ. 
ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʘʣʛʦʨʠʪʤʫ ʄʘʤʜʘʥʽ [15]: 

1. ɺʠʟʥʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʶʚʘʥʥʷ ʚʭʽʜʥʠʭ ʧʘʨʘ-

ʤʝʪʨʽʚ )5(,1,* == nnixi , ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʾʭ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘ-

ʯʝʥʴ ʪʘ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʜʘʥʠʤʠ ʟʙʘʥʢʨʫʪʽ-
ʣʠʭ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ. ʉʢʣʘʜʘʻʪʴʩʷ ʥʝʯʽʪʢʘ ʙʘʟʘ 
ʟʥʘʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ 
ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ ʪʠʧʫ çʗʂʑʆ ð ʊʆɼɯè, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʭʦʜʘʤʠ )5(,1,* == nnixi , ʪʘ ʚʠʭʦʜʦʤ Z ʤʦʜʝʣʽ ʪʘ 
ʚʠʚʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘ ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʨʽʚʥʷʥʴ ʪʠʧʫ ʄʘʤʜʘʥʽ ʜʣʷ 
ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ {ʇɹ, ʉ}.  

2. ɿʘʜʘʻʪʴʩʷ ʚʠʛʣʷʜ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ ʜʣʷ 

ʚʩʽʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ )5(,1,* == nnixi  ʪʘ ʨʝʟʫʣʴʪʫʶʯʦʾ 
ʟʤʽʥʥʦʾ Z. 

3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʦʛʽʯʥʽ ʨʽʚʥʷʥʥʷ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ( )**
2

*
1 ,...,, n

d
xxxjm  ʚʝʢʪʦʨʘ *X  ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ 

mjd j ,1, = , ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Z. ʇʨʠ ʮʴʦʤʫ ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ 

Ù (ɸɹʆ) ʡ Ø (ʊɸ) ʥʘʜ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʰʣʷ-
ʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʤʘʢʩʠʤʽʟʘʮʽʾ ʪʘ ʜʦʙʫʪʢʫ: 
 

ɛ(a) Ù ɛ(b) = max[ɛ(a), ɛ(b)], (2) 

ɛ(a) Ø ɛ(b) = ɛ(a)Ĭɛ(b). (3) 
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ʉʧʦʯʘʪʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʜʦʙʫʪʢʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚ ʢʦʞʥʦʤʫ 
ʧʨʘʚʠʣʽ, ʘ ʧʦʪʽʤ ʧʦʤʽʞ ʥʠʭ ʦʙʠʨʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʫʩʽʭ ʧʨʘ-

ʚʠʣ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ mjd j ,1, = , ʷʢʝ ʽ ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʚʠʭʽʜʥʽʡ ʟʤʽʥʥʽʡ Z. 

4. ɺʠʭʽʜʥʘ ʟʤʽʥʥʘ Z ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʪʦʛʦ ʪʝʨʤʫ *
jd , ʬʫʥʢʮʽʷ 

ʥʘʣʝʞʥʦʩʪʽ ʷʢʦʛʦ ʤʘʢʩʠʤʘʣʴʥʘ: 
 

{ }
( ),,...,,maxarg

**
2

*
1

,1
,...,1

ùú
ø

éê
èm=

=
n

jd

mj
mdd

xxxZ  (4) 

 

ʜʝ { }ʉʇɹd j ,= . 

ɼʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʜʝʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʽʥʛʚʽʩʪʠʯ-
ʥʦʛʦ ʪʝʨʤʫ ʟʘ ʤʘʢʩʠʤʫʤʦʤ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʫʟʘʛʘʣʴʥʶʻ ʮʝʡ 
ʧʽʜʭʽʜ ʥʘ ʚʩʶ ʤʘʪʨʠʮʶ ʟʥʘʥʴ. ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʯʘʩʪʠʥʘ ʜʘʥʦʛʦ ʘʣ-
ʛʦʨʠʪʤʫ ʣʝʛʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʩʪʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝ-
ʨʘʮʽʡ ʤʘʢʩʠʤʽʟʘʮʽʾ ʪʘ ʤʥʦʞʝʥʥʷ, ʟʜʽʡʩʥʶʻ ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʢʨʝʪʥʦ-

ʛʦ ʟʥʘʯʝʥʥʷ mjd j ,1, = , ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Z ʧʦ ʟʘʜʘʥʦʤʫ ʚʝʢʪʦʨʫ 

ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ **
2

*
1

* ,...,, nxxxX =  ʽ ʤʘʪʨʠʮʽ 

ʟʥʘʥʴ, ʪʘ ʜʦʟʚʦʣʷʻ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʦʙôʻʢʪ ),...,,( 21 nxxxfZ=  ʽʟ ʜʠʩ-
ʢʨʝʪʥʠʤ ʚʠʭʦʜʦʤ. 
ʅʘʙʽʨ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʷ 1 

ɹɸɿɸ ʇʈɸɺʀʃ ɼʃʗ ʆʎɯʅʂʀ ʌɯʅɸʅʉʆɺʆɻʆ ʉʊɸʅʋ ʉʊʈɸʍʆɺʆɰ ʂʆʄʇɸʅɯɰ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ ɺʘʛʘ 
ʈʝʟʫʣʴʪʫʶʯʘ 
ʟʤʽʥʥʘ 

1x  2x  3x  4x  5x  w Z  

ʅ ʅ ʅ ʅ ʅ ʇɹ
1w  

ʇɹ 
ï ɺ ʉ ʅ ʉ ʅ ʇɹ

2w  

ɺ ɺ ɺ ɺ ï ʅ ʉ
1w  

ʉ 
ï ʅ ï ʅ ʉ ʉ ʉ ʉ

2w  
  
ʇʨʠʤʽʪʢʠ: ç-è - ʦʧʝʨʘʮʽʷ ʟʘʧʝʨʝʯʝʥʥʷ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʪʝʨʤ çï ɺè - ʥʝ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ, ʪʝʨʤ çï ʅè - ʥʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ). 
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ʇʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 
ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ çʧʦʪʝʥʮʽʡʥʠʡ ʙʘʥʢʨʫʪè ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʬʦʨʤʽ 
ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜ: 

 

[ ]ÙmÖmÖmÖmÖmw=m )()()()()(),...,( 54321151 xxxxxxx HHHHHʇɹʇɹ  

[ ],)()()()()( 543212 xxxxx HCHCBʇɹ mÖmÖmÖmÖmwÙ -   
 

ʜʝ ),...,( 51 xxjd
m  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʚʝʢʪʦʨʘ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ 

51,...,xx  ʣʽʥʛʚʽʩʪʠʯʥʦʤʫ ʪʝʨʤʫ mjd j ,1, = , ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ;  

);(1)( i
a

i
a xx m-=m-  

jd  ð ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ Z ʟ ʪʝʨʤ-ʤʥʦʞʠʥʠ { }ʉʇɹ, ; 
jd

pw  ð ʚʘʛʠ ʧʨʘʚʠʣ (ʯʠʩʣʘ ʟ ʽʥʪʝʨʚʘʣʫ [ ]1,0 , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫ- 

ʶʪʴ ʩʪʫʧʽʥʴ ʫʧʝʚʥʝʥʦʩʪʽ ʝʢʩʧʝʨʪʘ ʚ ʽʩʪʠʥʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʘ-

ʚʠʣʘ), jkpmj ,1,,1 == ; 

m ð ʢʽʣɹʢʽʩʪʴ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ Z; 

jk  ð ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣ ʫ ʙʘʟʽ ʟʥʘʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʥʘʢʦʚʦ- 

ʤʫ ʣʽʥʛʚʽʩʪʠʯʥʦʤʫ ʟʥʘʯʝʥʥʶ m,jd j 1, = , ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ Z. 

ɸʥʘʣʽʪʠʯʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥ-
ʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʉ ʤʘʻ ʚʠʛʣʷʜ: 

 

[ ]ÙmÖmÖmÖmÖmw=m - )()()()()(),...,( 54321151 xxxxxxx HBBBBCC

[ ].)()()()()( 543212 xxxxx CCCHHC mÖmÖmÖmÖmwÙ --   
 
ʉʠʩʪʝʤʘ ʣʦʛʽʯʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʥʝʯʽʪʢʦʾ ʙʘʟʠ ʟʥʘʥʴ ʱʦʜʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʣʽʥʛʚʽʩʪʠʯ-
ʥʦ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜ: 
ʗʂʑʆ ʜʝʙʽʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʥʠʟʴʢʘ ʊɸ ʣʽʢʚʽʜʥʽʩʪʴ ʘʢ-

ʪʠʚʽʚ ʥʠʟʴʢʘ ʊɸ ʜʦʭʦʜʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʥʠʟʴʢʘ ʊɸ ʬʽʥʘʥʩʦʚʘ ʘʚ-
ʪʦʥʦʤʽʷ ʥʠʟʴʢʘ ʊɸ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʠʭ ʩʪʨʘʭʦʚʠʭ ʨʝʟʝʨʚʽʚ ʜʦ ʢʘ-
ʧʽʪʘʣʫ ʥʠʟʴʢʝ 
ɸɹʆ ʜʝʙʽʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʥʝ ʚʠʩʦʢʘ ʊɸ ʣʽʢʚʽʜʥʽʩʪʴ ʘʢ-

ʪʠʚʽʚ ʩʝʨʝʜʥʷ ʊɸ ʜʦʭʦʜʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʥʠʟʴʢʘ ʊɸ ʬʽʥʘʥʩʦʚʘ ʘʚ-
ʪʦʥʦʤʽʷ ʩʝʨʝʜʥʷ ʊɸ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʠʭ ʩʪʨʘʭʦʚʠʭ ʨʝʟʝʨʚʽʚ ʜʦ 
ʢʘʧʽʪʘʣʫ ʥʠʟʴʢʝ, 
ʊʆɼɯ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ð ʧʦʪʝʥʮʽʡʥʠʡ ʙʘʥ- 

ʢʨʫʪ, ɯʅɸʂʐɽ 

(5) 

(6) 
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ʗʂʑʆ ʜʝʙʽʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʚʠʩʦʢʘ ʊɸ ʣʽʢʚʽʜʥʽʩʪʴ ʘʢ-
ʪʠʚʽʚ ʚʠʩʦʢʘ ʊɸ ʜʦʭʦʜʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʚʠʩʦʢʘ ʊɸ ʬʽʥʘʥʩʦʚʘ ʘʚ-
ʪʦʥʦʤʽʷ ʚʠʩʦʢʘ ʊɸ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʠʭ ʩʪʨʘʭʦʚʠʭ ʨʝʟʝʨʚʽʚ ʜʦ ʢʘ-
ʧʽʪʘʣʫ ʥʝ ʥʠʟʴʢʝ 
ɸɹʆ ʜʝʙʽʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʥʝ ʥʠʟʴʢʘ ʊɸ ʣʽʢʚʽʜʥʽʩʪʴ ʘʢ-

ʪʠʚʽʚ ʥʝ ʥʠʟʴʢʘ ʊɸ ʜʦʭʦʜʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʩʝʨʝʜʥʷ ʊɸ ʬʽʥʘʥʩʦʚʘ 
ʘʚʪʦʥʦʤʽʷ ʩʝʨʝʜʥʷ ʊɸ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʠʭ ʩʪʨʘʭʦʚʠʭ ʨʝʟʝʨʚʽʚ ʜʦ 
ʢʘʧʽʪʘʣʫ ʩʝʨʝʜʥʻ, 
ʊʆɼɯ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʩʪʘʙʽʣʴʥʠʡ.  
ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʨʝʜ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚ-

ʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʠʢʘ ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʠʢʽʚ-ʙʘʥʢʨʫʪʽʚ 
ʪʘ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ. ʅʘʣʘʰʪʫʚʘʥ-
ʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷ-
ʛʘʻ ʚ ʧʽʜʙʦʨʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʪʝʨʤʽʚ 
ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ, ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʤʦʜʝʣʴʥʦʶ 
ʪʘ ʨʝʘʣʴʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʦʙôʻʢʪʫ. 
ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘ-

ʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ (7): 
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ʜʝ tZĔ ʪʘ tZ  ð ʨʦʟʨʘʭʦʚʘʥʝ ʤʦʜʝʣʣʶ ʪʘ ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ 
ʟʤʽʥʥʦʾ ʥʘ t-ʤʫ ʢʨʦʮʽ ʥʘʚʯʘʥʥʷ. 
ʆʧʪʠʤʽʟʘʮʽʷ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʦʾ 

ʢʦʤʧʘʥʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʨʘʜʽʻʥʪʥʦʛʦ ʧʽʜʭʦʜʫ. ɿʥʘ-
ʭʦʜʞʝʥʥʷ ʦʧʪʠʤʫʤʫ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ʧʦʰʫʢʫ ʤʘʢ-
ʩʠʤʘʣʴʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ (7) ʟʘ ʚʩʽʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʥʦʾ ʤʦ-
ʜʝʣʽ. ʉʫʪʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʽʜʙʦʨʽ ʪʘʢʠʭ ʚʘʛ ʧʨʘʚʠʣ ɤ ʪʘ 
ʧʘʨʘʤʝʪʨʽʚ b ʽ c ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʢʦʞʥʦʛʦ ʪʝʨʤʫ ʚʩʽʭ ʚʭʽʜʥʠʭ 
ʟʤʽʥʥʠʭ ʪʘ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʥʝʯʽʪʢʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʘ ʨʝʘʣʴʥʠʤ ʧʦʚʦʜʞʝʥʥʷʤ ʦʙôʻʢʪʫ 
ʜʦʩʣʽʜʞʝʥʥʷ ð ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩ-
ʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ [16], ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ ʢʨʠʪʝʨʽʡ (7): 
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ʥʘʣʝʞʥʦʩʪʽ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʥʘ t-ʤʫ ʢʨʦʮʽ ʥʘʚʯʘʥʥʷ; 
h ð ʧʘʨʘʤʝʪʨ ʥʘʚʯʘʥʥʷ. 
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ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ [16ð18]: 
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ʇʽʩʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʚʜʘʻʪʴʩʷ ʩʫʪʪʻʚʦ ʧʽʜʚʠ-

ʱʠʪʠ ʷʢʽʩʪʴ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ.  
ʇʦʙʫʜʦʚʘʥʫ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʩʬʦʨʤʦʚʘʥʫ ʙʘʟʫ 

ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʤʝʭʘʥʽʟʤ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ 
ʪʘ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʜʦ ʧʨʦʛ- 
ʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʥʘ 
ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʩʪʨʘʭʦʚʠʢʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʫʪʽʚ ʪʘ ʬʽʥʘʥʩʦʚʦ 
ʩʪʘʙʽʣʴʥʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ. ɼʣʷ ʘʥʘʣʽʟʫ ʟʙʘʥʢʨʫʪʽʣʠʭ ʩʪʨʘ-
ʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʪʝʥ-
ʮʽʡʥʠʭ ʩʪʨʘʭʦʚʠʢʽʚ-ʙʘʥʢʨʫʪʽʚ ʟʘ 1,5ð2 ʨʦʢʠ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ, ʪʘʢ 
ʷʢ ʦʟʥʘʢʠ ʤʦʞʣʠʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 
ʟʘʜʦʚʛʦ ʜʦ ʨʝʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʙʣʝʤ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʤʦʜʝʣʽ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʬʽʥʘʥʩʦʚʦ ʩʪʘʙʽʣʴʥʠʭ ʩʪʨʘʭʦʚʠʭ 
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ʢʦʤʧʘʥʽʡ ʪʘ ʩʪʨʘʭʦʚʠʢʽʚ-ʙʘʥʢʨʫʪʽʚ, ʚʜʘʣʦʩʷ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʾ ʧʘ-
ʨʘʤʝʪʨʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚôʷʟʘʪʠ ʚʭʽʜʥʽ ʟʤʽʥʥʽ 
(ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ) ʽʟ ʟʥʘʯʝʥʥʷʤ ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ 
(ʢʣʘʩʦʤ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʩʪʨʘʭʦʚʠʢ). 
ʅʘ ʨʠʩ. 7 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦ-

ʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʠʢʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘ 
ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ. ʃʽʥʽʻʶ 1 ʥʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ 
ʩʪʨʘʭʦʚʠʢʘ, ʣʽʥʽʻʶ 2 ð ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʤʦʜʝʣʽ, ʣʽʥʽʻʶ 3 ð ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʤʦʜʝʣʽ. ʅʫʣʴʦʚʠʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʬʽʥʘʥʩʦʚʦʛʦ 
ʩʪʘʥʫ ʥʘ ʨʠʩ. 7 ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ ʩʪʨʘʭʦʚʠʢʽʚ-ʙʘʥʢʨʫʪʽʚ. ɿʥʘʯʝʥʥʷ 
ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʨʽʚʥʽ ç1è ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʙʽʣʴʥʠʤ ʩʪʨʘʭʦʚʠʤ 
ʢʦʤʧʘʥʽʷʤ. ʃʽʥʽʷ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʮʠʤʠ ʢʣʘʩʘʤʠ ʧʨʦʭʦʜʠʪʴ ʥʘ ʨʽʚ-
ʥ ̔0,5. ʉʪʨʘʭʦʚʽ ʢʦʤʧʘʥʽʾ, ʨʝʟʫʣʴʪʘʪ ʜʝʬʘʟʟʠʬʽʢʘʮʽʾ ʚʠʭʽʜʥʦʾ ʟʤʽʥ-
ʥʦʾ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 0,5, ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʩʪʘʙʽʣʴʥʽ. ʗʢʱʦ ʥʠʞ-
ʯʝ 0,5 ð ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʧʦʪʝʥʮʽʡʥʠʭ ʙʘʥʢʨʦʪʽʚ. 

 

 
ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ  

ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 7, ʤʦʜʝʣʴ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʻ ʚʩʽ ʪʝʥʜʝʥʮʽʾ, ʱʦ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʜʘʣʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʾʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʫ-
ʚʘʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ. ʊʘʢ, ʽʟ 22 ʘʥʘʣʽʟʦʚʘʥʠʭ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ 
ʧʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʥʝʧʨʘʚʠʣʴʥʦ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ 
ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʩʪʨʘʭʦʚʠʢʘ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʩʪʘʙʽʣʴʥʦ-ʬʫʥʢʮʽʦʥʫʶ- 
ʯʠʭ ʩʢʣʘʣʘ 90,9 %, ʩʪʨʘʭʦʚʠʢʽʚ-ʙʘʥʢʨʫʪʽʚ ð 100 %. 
ɿʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʢʣʘʚ 95,5 %, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʠʩʦʢʫ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʫ ʨʦʙʦʪʽ ʤʦʜʝʣʽ, ʚ ʦʩʥʦʚʫ 
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ʷʢʦʾ ʟʘʢʣʘʜʝʥʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. ʂʨʽʤ ʪʦʛʦ, ʟ ʨʠʩ. 7 
ʚʠʜʥʦ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʩʫʪ-
ʪʻʚʦ ʧʽʜʚʠʱʠʣʘ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘ, ʚʽ-
ʜʧʦʚʽʜʥʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʍʦʯʘ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʽ 
ʜʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʴ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʜʝʤʦʥʩʪʨʫʚʘʣʘ ʜʦʩʠʪʴ 
ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ ð 63,6 % (ʱʦ 
ʟʫʤʦʚʣʝʥʦ ʬʘʢʪʦʤ ʚʨʘʭʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ ʫ ʜʘʥʽʡ ʧʨʝʜʤʝ-
ʪʥʽʡ ʦʙʣʘʩʪʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʚʽʜʽʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮ̔-
ʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʠʢʘ). 

 
ˏ̉̒̎̏̃̋̉ 
ʇʦʙʫʜʦʚʘʥʦ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʙʘʥʢʨʫʪʩʪʚʘ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʪʨʘʭʦʚʽ ʢʦʤʧʘʥʽʾ 
ʥʘ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʽ ʪʘ ʩʪʨʘʭʦʚʠʢʠ-ʙʘʥʢʨʫʪʠ ʟ ʫʨʘʭʫʚʘʥ-
ʥʷʤ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ ʫ ʩʪʨʘʭʦʚʽʡ ʩʧʨʘʚʽ, ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʠʚʰʠ 
ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ. ʈʦʟʨʦʙʣʝʥʘ 
ʥʝʯʽʪʢʘ ʤʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʥʫʯʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʜʦʩʪʫʧʥʦ-
ʩʪʽ ʩʧʨʠʡʥʷʪʪʷ, ʣʦʛʽʯʥʦʩʪʽ, ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ; 
ʚʪʽʣʶʻ ʚ ʩʦʙʽ ʙʘʟʫ ʟʥʘʥʴ ʧʨʦ ʦʙôʻʢʪ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʦʙʫʜʦʚʘʥʫ ʝʢ-
ʩʧʝʨʪʥʠʤ ʰʣʷʭʦʤ, ʽ ʤʝʭʘʥʽʟʤ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ. 
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ˠ ̨̒̓́̓̓ ̢̏̂̑̔̎̓̏̃́̎̏ ̨̘̍̆̓̏̅̏̌̏̄̎̉̊ ̨̨̖̐̅̅ ̨ ̐̏̂̔̅̏̃́̎̏ ̍́̓̆Ȥ
̘̍́̓̉̎̔ ̝̍̏̅̆̌ ̨̗̏̎̋̉ ̠̒̓̔̐̆̎ ̨̐̑̏̂̌̆̍̎̏̒̓ ̋̑̆̅̉̓̔ ̎́ ̨̏̒̎̏̃ 
̎̆̊̑̏-̨̘̖̎̆̓̋̉ ̨̖̓̆̎̏̌̏̄̊Ȣ ˝̏̈̑̏̂̌̆̎́ ̎̆̊̑̏-̨̘̎̆̓̋́ ̝̍̏̅̆̌ ̈́- 
̘̤̂̆̈̐̆̔ ̃̉̒̏̋̔ ̨̝́̅̆̋̃́̓̎̒̓ ̎́ ̨̃̅̎̏̒̎̏ ̖̍́̌̉ ̨̖̃̉̂̑̋́ȟ ̨̠̋ ̂́Ȥ
̟̝̠̈̔̓̒ ̎́ ̖̆̋̒̐̆̑̓̎̉ ̨̨̘̖̌̎̄̃̒̓̉̎̉ ̟̠̖̃̉̒̌̏̃̌̃́̎̎ ́̂̏ ̃ ̠̖̋̉ 
̨̨̖̃̅̎ ̨̅́̎ ̤ ̘̎̆̓̏̎̉̍̉ȟ ̎̆̐̏̃̎̉̍̉ ́̂̏ ̘̎̆̃̉̈̎́̆̎̉̍̉Ȣ˙̝̏̅̆̌ 
̠̤̅̏̈̃̏̌ ̎́ ̨̏̒̎̏̃ ̎̆̊̑̏-̨̘̎̆̓̋̏̄̏ ̨̖̐̅̏̅̔ ̟̒̓̃̏̑̃́̓̉ ̨̐̅̒̉̒Ȥ
̓̆̍̉ ̨̐̅̓̑̉̍̋̉ ̠̠̐̑̉̊̎̓̓ ̨̙̝̑̆̎ ̏̅̏̚ ̨̠̔̐̑́̃̌̎̎ ̐̑̏̂̌̆̍Ȥ
̎̉̍ ̋̑̆̅̉̓̏̍ ̈ ̟̍̆̓̏ ̠̈̎̉̇̆̎̎ ̨̠̏̂̒̄̃ ̩̐̑̏̂̌̆̍̎̏ ̈́̂̏̑̄̏̃́Ȥ
̨̎̏̒̓ ̔ ̋̑̆̅̉̓̎̏̍̔ ̨̐̏̑̓̆̌̕ ̂́̎̋̔Ȣ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˎ́̎̋ȟ ̋̑̆̅̉̓̎̉̊ ̑̉̈̉̋ȟ ̐̑̏̂̌̆̍̎̉̊ ̋̑̆̅̉̓ȟ ̎̆̊Ȥ
̑-̨̘̏̎̆̓̋́ ̝̍̏̅̆̌Ȣ 

 
ˏ ̝̒̓́̓̆ ̏̂̏̒̎̏̃́̎ ̘̍̆̓̏̅̏̌̏̄̉̆̒̋̉̊ ̖̐̏̅̏̅ ̉ ̐̏̒̓̑̏̆̎́ ̍́̓̆Ȥ
̘̠̍́̓̉̆̒̋́ ̝̍̏̅̆̌ ̗̏̆̎̋̉ ̒̓̆̐̆̎̉ ̐̑̏̂̌̆̍̎̏̒̓̉ ̋̑̆̅̉̓́ ̎́ 
̏̒̎̏̃̆ ̎̆̊̑̏-̘̖̎̆̆̓̋̉ ̖̓̆̎̏̌̏̄̉̊Ȣ ˝̠́̈̑́̂̏̓́̎̎́ ̎̆̊̑̏-̘̎̆̆̓- 
̠̋́ ̝̍̏̅̆̌ ̘̏̂̆̒̐̆̉̃́̆̓ ̜̟̃̒̏̋̔ ̝́̅̆̋̃́̓̎̏̒̓ ̎́ ̝̏̓̎̏̒̉̓̆̌Ȥ
̎̏ ̜̖̍́̌ ̜̖̃̂̏̑̋́ȟ ̜̋̏̓̏̑̆ ̟̠̂́̈̉̑̔̓̒ ̎́ ̞̜̖̋̒̐̆̑̓̎ ̌̉̎̄̃̉Ȥ
̘̖̒̓̉̆̒̋̉ ̜̜̠̖̃̒̋́̈̃́̎̉ ̉̌̉ ̃ ̜̖̋̏̓̏̑ ̖̜̃̏̅̎̆ ̜̅́̎̎̆ ̠̠̃̌Ȥ
̟̠̓̒ ̘̜̎̆̓̏̎̍̉ȟ ̜̎̆̐̏̌̎̍̉ ̉̌̉ ̜̎̆̏̐̑̆̅̆̌̆̎̎̍̉Ȣ ˙̝̏̅̆̌ 
̠̐̏̈̃̏̌̆̓ ̎́ ̏̒̎̏̃̆ ̎̆̊̑̏-̘̎̆̆̓̋̏̄̏ ̖̐̏̅̏̅́ ̝̒̏̈̅́̃́̓ ̐̏̅̒̉̒Ȥ
̜̓̆̍ ̐̏̅̅̆̑̇̋̉ ̠̠̐̑̉̎̓̉ ̙̑̆̆̎̉̊ ̐̏ ̟̔̐̑́̃̌̆̎̉ ̐̑̏̂̌̆̍Ȥ
̜̎̍ ̋̑̆̅̉̓̏̍ ̒ ̗̝̟̆̌ ̠̒̎̉̇̆̎̉ ̛̏̂̆̍̏̃ ̐̑̏̂̌̆̍̎̏̊ ̈́̅̏̌Ȥ
̇̆̎̎̏̒̓̉ ̃ ̋̑̆̅̉̓̎̏̍ ̐̏̑̓̆̌̆̕ ̂́̎̋́Ȣ  
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The authors have substantiated themethodological approach andhave 
built a mathematicalmodel based on neuro-fuzzy technology for eval-
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uation of problem loan.The proposed neuro- fuzzy model provides 
high adequacy for the relatively small sampling based on expert lin-
guistic assessments or which have inaccurate, incomplete or uncer-
tain input data. The model based on neuro-fuzzy approach allows to 
create a decision support subsystem for managing problem credits to 
reduce the volume of bad debts in the loan portfolio. 
 
Keywords.  Bank, credit risk, problemloan, neuro-fuzzy model. 

 

 
ɹʘʥʢʽʚʩʴʢʠʡ ʙʽʟʥʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʱʦʶ ʨʠʟʠʢʦʚʘʥʽʩʪʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʧʝ-
ʮʠʬʽʢʦʶ ʚʠʢʦʥʫʚʘʥʠʭ ʙʘʥʢʘʤʠ ʬʫʥʢʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʦʶ 
ʪʨʘʜʠʮʽʡʥʦ ʻ ʢʨʝʜʠʪʫʚʘʥʥʷ. ʗʢ ʚʽʜʟʥʘʯʘʻ ʇ. ʈʦʫʟ, ʜʝʷʢʽ ʢʨʝʜʠʪʠ 
ʥʝʤʠʥʫʯʝ ʧʝʨʝʭʦʜʷʪʴ ʚ ʨʦʟʨʷʜ ʧʨʦʙʣʝʤʥʠʭ [1]. ɼʞ.ʉʠʥʢʠ ʪʘʢʦʞ 
ʢʦʥʩʪʘʪʫʻ, ʱʦ çʚʤʠʨʘʶʯʽè ʽ çʤʝʨʪʚʽè ʢʨʝʜʠʪʠ (çʨʦʟʣʠʪʝ ʤʦʣʦʢʦè) 
ʧʨʠʥʦʩʷʪʴ ʥʝʤʘʣʦ ʢʣʦʧʦʪʫ ʷʢ ʧʦʟʠʯʘʣʴʥʠʢʘʤ, ʪʘʢ ʽ ʢʨʝʜʠʪʦ-
ʨʘʤ [2]. ʉʘʤʝ ʧʨʦʙʣʝʤʥʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʩʪʚʦʨʶʻ ʧʝʨʝʰ-
ʢʦʜʠ ʥʘ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ʧʦʜʘʣʴʰʦʛʦ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʩʧʨʠʯʠʥʷʻ 
ʟʥʘʯʥʽ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʫʪʨʠʤʘʥʥʷ ʥʝʧʨʘʮʶʶʯʠʭ ʘʢʪʠʚʽʚ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʝʨʚʽʚ ʧʽʜ ʢʨʝʜʠʪʥʽ ʨʠʟʠʢʠ. 
ɿʘ ʤʝʪʦʜʠʢʦʶ ɹʘʟʝʣʴʩʴʢʦʛʦ ʢʦʤʽʪʝʪʫ ʟ ʙʘʥʢʽʚʩʴʢʦʛʦ ʥʘʛʣʷʜʫ 

ʨʠʟʠʢ ʧʨʦʙʣʝʤʥʠʭ ʢʨʝʜʠʪʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 350% ʚʽʜ ʩʫʤʠ ʢʨʝʜʠ-
ʪʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʪʨʘʪʠ ʱʦʜʦ ʩʪʷʛʥʝʥʥʷ ʮʽʻʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ [3]. 
ɼʣʷ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʽ ʥʝʧʨʘʮʶʶ-
ʯʠʤʠ ʘʢʪʠʚʘʤʠ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʘʢʪʠʯʥʫ 
ʚʽʜʩʫʪʥʽʩʪʴ ʨʠʥʢʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʠʟʠʢʽʚ. ʇʨʦ- 
ʪʷʛʦʤ 2011 ʨʦʢʫ ʚʽʪʯʠʟʥʷʥʘ ʙʘʥʢʽʚʩʴʢʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʚʘʣʘ ʽʟ 
ʚʽʜôʻʤʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʝ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫ-
ʛʦʚʫʚʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʢʨʝʜʠʪʽʚ. ʅʘʚʽʪʴ ʽ ʪʦʜʽ, ʢʦʣʠ ʫ 2012 ʨʦʮʽ 
ʟʘʛʘʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʙʘʥʢʽʚ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ, ʦʢʨʝʤʽ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʡ ʩʠʩʪʝʤʥʽ ʙʘʥʢʠ, ʥʝ ʚ ʟʤʦʟʽ ʧʦʜʦʣʘʪʠ ʥʘʢʦʧʠʯʝʥʠʭ 
ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʝʷʢʽʩʥʠʤʠ ʢʨʝʜʠʪʘʤʠ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯ-

ʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʠʤʠ ʢʨʝ-
ʜʠʪʘʤʠ ʻ ʚʘʞʣʠʚʦʶ ʥʘʫʢʦʚʦʶ ʽ ʧʨʘʢʪʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ. 
ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚʠʟʥʘʯʘʻ ʙʘʥ-

ʢʽʚʩʴʢʫ ʩʧʨʘʚʫ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ ʨʠʟʠʢʫ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʪʘ 
ʧʨʠʡʥʷʪʪʷ ʨʠʟʠʢʫ, ʪʦʤʫ ʙʘʥʢ ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ ʚʠʤʽʨʶʚʘʪʠ, ʚʽʜʩ-
ʣʽʜʢʦʚʫʚʘʪʠ ʪʘ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʝʜʠʪʥʠʡ ʨʠʟʠʢ [2]. 
ɹ̔ ʣʴʰʽʩʪʴ ʬʘʭʽʚʮʽʚ ʟ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʚʚʘʞʘʶʪʴ ʚʨʘʭʫʚʘʥʥʷ ʨʠ-
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ʟʠʢʫ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ, ʘ ʧʦʷʚʫ ʧʨʦʙʣʝʤʠ ʟ ʧʦ- 
ʚʝʨʥʝʥʥʷʤ ʢʨʝʜʠʪʽʚ ð ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʢʨʝʜʠʪʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʊʦ-
ʤʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʙʣʝʤʥʦʛʦ ʢʨʝʜʠʪʫ 
ʧʦʚʠʥʥʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʪʘ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ 
ʷʢ ʝʢʦʥʦʤʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ. 
ʉʪʨʫʢʪʫʨʥʠʡ ʢʦʤʧʣʝʢʩ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʝʢʦʥʦ-

ʤʽʯʥʦʛʦ ʨʠʟʠʢʫ ʜʦʮʽʣʴʥʦ ʧʦʜʘʪʠ ʟʘ ʪʘʢʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ [4]: 
ð ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ; 
ð ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʨʠʟʠʢʫ; 
ð ʩʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ; 
ð ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʫ; 
ð ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʪʘ ʡʦʛʦ 

ʚʨʘʭʫʚʘʥʥʷ. 
ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʠʟʠʢʦʣʦʛʽʾ ʻ ʩʠʩʪʝʤʘ ʢʽʣʴʢʽʩ-

ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʫʧʝʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ. ʂʽʣʴʢʽʩʥʦ ʦʮʽʥʶ-
ʶʪɹ ʩʪʫʧʝʥʴ ʨʠʟʠʢʫ ʷʢ ʫ ʘʙʩʦʣʶʪʥʦʤʫ, ʪʘʢ ʽ ʫ ʚʽʜʥʦʩʥʦʤʫ ʚʠʨʘ-
ʞʝʥʥʽ [5].  
ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʟʠʯʘʣʴʥʠ-

ʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʫ ʡʦʛʦ ʢʨʝʜʠʪʥʦʾ ʟʘʷʚʢʠ, ʫ ʭʦʜʽ 
ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʘ ʪʘʢʦʞ ʫ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʫ ʥʝʦʙʭʽʜ-
ʥʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʠ ʫʤʦʚ ʢʨʝʜʠʪʫʚʘʥʥʷ. ɿʤʽʩʪ ʢʽʣʴʢʽʩʥʦʾ 
ʦʮʽʥʢʠ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦʟʠʯʘʣʴʥʠʢʘ ʧʦʣʷʛʘʻ 
ʫ ʚʠʟʥʘʯʝʥʥʽ ʡʦʛʦ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʇʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʢʨʝ-
ʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʧʦʟʠʯʘ-
ʣʴʥʠʢʘ ʪʘ ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʩʪʽ ʥʝʚʠʢʦʥʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʫʤʦʚ 
ʢʨʝʜʠʪʥʦʾ ʫʛʦʜʠ, ʘ ʪʘʢʦʞ ʤʘʩʰʪʘʙʫ ʚʪʨʘʪ ʙʘʥʢʫ ʫ ʚʠʧʘʜʢʫ ʨʝʘʣʽ-
ʟʘʮʽʾ ʨʠʟʠʢʫ.  
ʋ ʨʦʙʦʪʽ [6] ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʢʨʝʜʠʪʦ-

ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʽʚ. ʇʦʜʽʙʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʠʚʦʜʷʪʴ ʡ 
ʽʥʰʽ ʘʚʪʦʨʠ [7, 8, 9]. ʗʢ ʧʨʘʚʠʣʦ, ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʢʣʘʩʠ ʤʦʜʝʣʝʡ: 
ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʽ ʤʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ.  
ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʙʠʪʠ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʥʘ 

ʛʨʫʧʠ (ʢʣʘʩʠ) ʪʘ ʻ ʜʦʧʦʤʽʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚ-
ʥʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ ʧʦʟʠʯʘʣʴʥʠʢʘ. ɼʦʩʠʪʴ ʜʦʙʨʝ ʚʠʩʚʽʪʣʝʥʽ ʚ 
ʣʽʪʝʨʘʪʫʨʽ ʜʚʘ ʚʠʜʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ: ʙʘʣʴʥʦʾ (ʨʝʡʪʠʥʛʦʚʦʾ) ʦʮʽʥʢʠ 
ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʘʥʢʨʫʪʩʪʚ. ʈʝʡʪʠʥʛʦʚʘ ʦʮʽʥʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ-
ʧʦʟʠʯʘʣʴʥʠʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʬʽ-
ʥʘʥʩʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʙʘʣʘʭ. ɹʘʣʠ ʦʙʯʠʩʣʶʶʪɹ-
ʩʷ ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʡʦʛʦ ʚʘʛʫ 
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ʚ ʽʥʪʝʛʨʘʣʴʥʦʤʫ ʧʦʢʘʟʥʠʢʫ (ʨʝʡʪʠʥʛʫ). ʄʦʜʠʬʽʢʘʮʽʻʶ ʨʝʡʪʠʥʛʦ-
ʚʦʾ ʦʮʽʥʢʠ ʻ ʢʨʝʜʠʪʥʠʡ ʩʢʦʨʠʥʛ (credit scoring) ð ʪʝʭʥʽʯʥʠʡ ʧʨʠ-
ʡʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʝʢʦʥʦʤʽʩʪʦʤ ɼ. ɼʶʨʘʥʦʤ 
ʥʘ ʧʦʯʘʪʢʫ 40-ʭ ʨʦʢʽʚ ʜʣʷ ʜʦʙʦʨʫ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʧʨʠ ʩʧʦʞʠʚʯʦʤʫ 
ʢʨʝʜʠʪʫʚʘʥʥʽ [1]. ʇʝʨʝʚʘʛʦʶ ʨʝʡʪʠʥʛʦʚʠʭ ʤʦʜʝʣʝʡ ʻ ʾʭ ʧʨʦʩʪʦʪʘ. 
ʇʨʦʛʥʦʟʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʪʝʥ-

ʮʽʡʥʠʭ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʘʭ, ʥʘʡ-
ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʟ ʷʢʠʭ ʻ ʤʥʦʞʠʥʥʠʡ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ 
ʘʥʘʣʽʟ (ʄɼɸ). ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʤʦʜʝʣʣʶ ʄɼɸ ʻ ʤʦʜʝʣʴ Z-
ʨʘʭʫʥʢʫ ɸʣʴʪʤʘʥʘ [10]. ʎʝʡ ʧʽʜʭʽʜ ʙʫʚ ʧʦʪʽʤ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦ-
ʨʠʩʪʘʥʠʡ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʷʢ ʩʘʤʠʤ ɸʣʴʪʤʘʥʦʤ [11], ʪʘʢ ʽ ʡʦʛʦ 
ʧʦʩʣʽʜʦʚʥʠʢʘʤʠ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ɼʦ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʤʦʜʝʣʝʡ 
ʄɼɸ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʙʘʥʢʨʦʪʩʪʚʘ ʚʽʜʥʦʩʷʪʴʩʷ ʤʦʜʝʣʽ ʃʠ-
ʩʘ, ʉʧʨʠʥʛʝʡʪʘ, ʏʝʩʩʝʨʘ [2]. ʅʘʟʚʘʥʽ ʤʦʜʝʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʙʦ-
ʨʦʤ ʥʝʟʘʣʝʞʥʠʭ ʬʘʢʪʦʨʽʚ, ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʧʦ-
ʢʘʟʥʠʢ Z. ɺʽʪʯʠʟʥʷʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʘʥ-
ʢʨʫʪʩʪʚ ʪʘ ʾʭ ʘʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ [5, 12, 13, 14] ʪʘ ʽʥ.  
ʇʦʨʷʜ ʽʟ ʤʥʦʞʠʥʥʠʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤ ʪʘ ʨʝʛʨʝʩʽʡʥʠʤ ʘʥʘʣʽ-

ʟʦʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʛʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʦʟʠʯʘʣʴʥʠʢʘ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʩʧʨʦʱʝʥʽ ʤʦʜʝʣʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʠʩ-
ʪʝʤʽ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʩʠʩʪʝʤʘ 
ʧʦʢʘʟʥʠʢʽʚ ɹʽʚʝʨʘ [2]. ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʨʝʜʠʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʪʘʢʦʞ ʤʦʜʝʣʴ CART (Classification and regression trees) - çʢʣʘʩʠ-
ʬʽʢʘʮʽʡʥʽ ʽ ʨʝʛʨʝʩʽʡʥʽ ʜʝʨʝʚʘè. ʎʝ ʥʝʧʘʨʘʤʝʪʨʠʯʥʘ ʤʦʜʝʣʴ, ʦʩʥʦʚ- 
ʥʠʤʠ ʜʦʩʪʦʾʥʩʪʚʘʤʠ ʷʢʦʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 
ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʣʝʛʢʽʩʪʴ ʦʙʯʠʩʣʝʥʴ, ʭʦʯʘ ʧʨʠ ʧʦʙʫ-
ʜʦʚʽ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʢʣʘʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦ-
ʜʠ [2].  
ʅʝʜʦʣʽʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʩʘʤ-

ʧʝʨʝʜ ʻ ʾʭ ʢʽʣʴʢʽʩʥʘ ʩʫʙʨʝʣʝʚʘʥʪʥʽʩʪʴ, ʪʦʙʪʦ ʧʝʨʝʦʮʽʥʢʘ ʨʦʣʽ ʢʽʣʴ-
ʢʽʩʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦʚʽʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʙʘʟʦʚʠʭ ʢʽʣʴʢʽʩʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ, ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʝʪʦʯʥʦʩʪʽ ʪʘ ʥʝʜʦʩʪʦʚʽʨʥʦʩʪʽ 
ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʦʩʦʙʣʠʚʦ, ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ 
ʩʘʤʝ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-ʧʦʟʠʯʘʣʴʥʠʢʽʚ). 
ʄʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʘʛʨʝʛʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ 

ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ. ɼʦʙʨʝ ʚʽʜʦʤʽ ʪʘʢʽ ʤʦʜʝʣʽ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ: ʧʨʘʚʠʣʦ çʰʝʩʪʠ ʉè, CAMPARI, PARTS, 
ʦʮʽʥʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ [6]. ʂʦʤʧʣʝʢʩʥʽ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʢʨʝʜʠʪʦ-
ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʙʘʥʢʘʤʠ 
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ʷʢ ʫ ʨʦʩʽʡʩʴʢʽʡ [7, 8], ʪʘʢ ʽ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʘʢʪʠʢʘʭ ʙʘʥʢʽʚʩʴʢʦʾ 
ʜʽʷʣʴʥʦʩʪʽ [12, 15]. ɼʦ ʾʭ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʾʭ ʝʤʧʽʨʠʯʥʠʡ 
ʭʘʨʘʢʪʝʨ. ʇʨʦʙʣʝʤʘ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʘʜʘʯʘ 
ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʠʧʫ 
ʪʘʢ ʟʚʘʥʠʭ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʦʙʣʝʤ. ʆʩʥʦʚʥʠʤʠ ʨʠʩʘʤʠ 
ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʦʙʣʝʤ ʻ ʦʙôʻʢʪʠʚʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʾʭ ʩʢʣʘʜʽ 
ʷʢ ʷʢʽʩʥʠʭ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʜʦʤʽ ʧʨʠʢʣʘʜʠ ʨʽʰʝʥʥʷ 
ʪʘʢʠʭ ʟʘʜʘʯ ʰʣʷʭʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʜʦ ʢʽʣʴʢʽʩʥʠʭ 
ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʉʘʘʪʽ [16]. ɯ ʧʨʦʪʠʣʝʞʥʠʤ ʰʣʷ-
ʭʦʤ ð ʧʝʨʝʭʦʜʫ ʚʽʜ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʷʢʽʩʥʠʭ, ʫ ʪʘʢʠʡ 
ʩʧʦʩʽʙ ʟʚʝʜʝʥʥʷ ʟʘʜʘʯʽ ʜʦ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʪʘ ʨʽʰʝʥʥʷ ʾʾ ʥʘ ʦʩʥʦ-
ʚʽ ʤʝʪʦʜʦʣʦʛʽʾ ʚʝʨʙʘʣɹʥʦʛʦ ʘʥʘʣʽʟʫ [17]. 
ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʚ ʨʦʟʚʠʪʢʫ ʧʽʜʭʽʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘ-

ʪʠ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʬʘʢʪʦʨʠ ʙʝʟ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ð ʮʝ ʧʽʜʭʽʜ, 
ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʽ ʥʝʡʨʦʥ- 
ʥʠʭ ʤʝʨʝʞ [18]. ʉʧʦʣʫʯʝʥʥʷ ʮʠʭ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʷʚʣʷʻ ʩʦʙʦʶ 
ʦʙôʻʜʥʘʥʥʷ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʟ ʥʘʦʯʥʽʩʪʶ 
ʽ ʣʝʛʢʠʤ ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷʤ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ çʗʂʑʆ-ʊʆè. ʎʽ 
ʧʨʘʚʠʣʘ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʯʽʪʢʦʾ 
ʣʦʛʽʢʠ ʝʢʩʧʝʨʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʚʠʷʚʣʝʥʽ ʫ ʚʽʜ-
ʥʦʩʥʦ ʤʘʣʠʭ ʚʠʙʽʨʢʘʭ ʥʘʷʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.  
ʉʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ð ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʪʘʢ ʽ ʨʽʚʝʥʴ 
ʡʦʛʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʦʥʘʥʥʷ ʚʟʷʪʠʭ ʟʦʙʦʚôʷʟʘʥʴ. 
ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʦʮʽʥʶʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʚʽʜ-
ʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʦʜʥʦʟʥʘʯʥʦ ʥʦʨʤʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. 
ʂʨʽʤ ʪʦʛʦ, ʥʝʷʚʥʽ ʩʠʛʥʘʣʠ ʥʝʙʣʘʛʦʧʦʣʫʯʯʷ ʟʘʟʚʠʯʘʡ ʧʨʠʩʫʪʥʽ ʫ 
ʬʽʥʘʥʩʦʚʽʡ ʟʚʽʪʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʟʘʜʦʚʛʦ ʜʦ ʧʦʨʫʰʝʥʥʷ ʥʠʤ 
ʫʤʦʚ ʢʨʝʜʠʪʥʦʛʦ ʜʦʛʦʚʦʨʫ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʘʥʘʣʽʟʫ 
ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʮʽʥʶʚʘʥʥʽ 
ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʟʘ ʜʝʷʢʠʡ ʯʘʩ ʜʦ ʚʠʜʘʯʽ ʢʨʝ-
ʜʠʪʫ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʪʷʛʦʤ 
ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʜʽʾ ʢʨʝʜʠʪʥʦʾ ʫʛʦʜʠ. 
ʋ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʫ-

ʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʡʨʦʥʝʯʽʪʢʠʭ ʪʝʭ-
ʥʦʣʦʛʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʝ ʣʠʰʝ ʩʪʘ-
ʪʠʩʪʠʯʥʦʾ, ʘʣʝ ʡ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʧʨʠʨʦʜʠ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ 
ʥʝʯʽʪʢʘ ʣʦʛʽʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʘʧʨʦʢʩʠʤʘʪʦʨʘʤʠ ʩʢʣʘʜʥʠʭ (ʥʝ-
ʣʽʥʽʡʥʠʭ) ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʙʘʛʘʪʴʦʭ ʽʥʪʝʣʝʢʪʫʘʣʴ-
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ʥʠʭ ʟʘʜʘʯʘʭ: ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ, ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙʨʘʟʽʚ, 
 ʜʽʘʛʥʦʩʪʠʮʽ ʪʦʱʦ. 
ɺ ʦʩʥʦʚʽ ʥʝʡʨʦʥʝʯʽʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʝʞʠʪʴ ʩʧʦʣʫʯʝʥʥʷ ʜʚʦʭ 

ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 
ʽ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. ʐʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʙʣʠʟ-ɹ 
ʢʽ ʣʶʜʩʴʢʦʤʫ ʤʦʟʢʫ ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʦʜʝʣʽ, ʱʦ ʟʜʘʪʥʽ ʥʘʚʯʘʪʠʩʷ 
ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʥʝʚʽʜʦʤʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʐʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝ-
ʨʝʞʽ ʙʫʜʫʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʾʭ 
ʙʽʦʣʦʛʽʯʥʠʭ ʘʥʘʣʦʛʽʚ (ʤʝʨʝʞ ʟ ʥʝʡʨʦʥʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʣʶʜʠ-
ʥʠ) [19]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʚʽʡʰʣʠ ʚ ʧʨʘʢʪʠʢʫ 
ʩʢʨʽʟʴ, ʜʝ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʨʦʛʥʦʟʫ-
ʚʘʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ. 
ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʫ ʷʢʠʭ ʧʦ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤ 

ʯʠʩʣʦʚʠʤ ʜʘʥʠʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʰʣʷʭʦʤ ʥʘʚ- 
ʯʘʥʥʷ ʽ ʪʨʝʥʫʚʘʥʥʷ, ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ (fuzzy-ʩʠʩʪʝʤʠ) ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʝʢʩʧʝʨʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʚʠʷʚʣʝʥʽ ʫ 
ʥʘʷʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʫ ʚʠʛʣʷʜʽ ʧʨʠʨʦʜʥʦ-ʤʦʚʥʠʭ 
ʧʨʘʚʠʣ çʗʂʑʆ-ʊʆè [20]. ʎʽ ʧʨʘʚʠʣʘ, ʷʢʽ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦ-
ʧʦʤʦʛʦʶ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽ-
ʢʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫ ʧʨʠ ʚʽʜʥʦʩʥʦ ʤʘʣʠʭ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʡʨʦʥʥʠʤʠ 
ʤʝʨʝʞʘʤʠ) ʚʠʙʽʨʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 
ʉʧʦʣʫʯʝʥʥʷ ʜʚʦʭ ʦʧʠʩʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʚʣʷʻ ʩʦʙʦʶ ʦʙôʻʜʥʘʥ- 

ʥʷ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʟ ʥʘʦʯʥʽʩʪʶ ʽ ʟʨʦʟʫ-
ʤʽʣʠʤ ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷʤ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ çʗʂʑʆ-ʊʆè. 
ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ 

ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ [21]. 
ɿʘʜʘʯʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (ʚʽʜʥʦʚʣʝʥʥʷ) ʩʢʣʘʜʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩ-
ʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʟʘ ʝʢʩʧʝʨʪʥʦ-ʝʢʩʧʝ- 
ʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ <ʚʭʦʜʠ> ð <ʚʠʭʽʜ> ʽ 
ʚʠʨʽʰʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʜʚʘ ʝʪʘʧʠ: 

1) ʩʪʨʫʢʪʫʨʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ: ʬʦʨʤʫʚʘʥʥʷ ʥʝʯʽʪʢʦʾ ʙʘʟʠ ʟʥʘʥʴ, ʱʦ 
ʛʨʫʙʦ ʚʽʜʪʚʦʨʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʠʭʦʜʫ (ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ 
ʢʨʝʜʠʪʫ) ʚʽʜ ʚʭʦʜʽʚ (ʬʘʢʪʦʨʽʚ-ʦʟʥʘʢ ʡʦʛʦ ʧʨʦʙʣʝʤʥʦʩʪʽ) ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʧʨʘʚʠʣ çʗʂʑʆ-ʊʆè, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʟ ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʘʚʝʨʰʝʥʽ ʧʨʦʙʣʝʤʥʽ ʢʨʝʜʠʪʥʽ ʫʛʦʜʠ; 

2) ʧʘʨʘʤʝʪʨʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ: ʧʦʰʫʢ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʯʽ-
ʪʢʦʾ ʙʘʟʠ ʟʥʘʥʴ, ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʪʘ ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʈʦʟʛʣʷʥʝʤʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʠʭʦʜʫ ʫ ʚʽʜ ʚʭʦʜʽʚ 

nxxx ,...,, 21  ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ: 
 

).,...,,( 21 nxxxfy=  (1) 
 
ɿʤʽʥʥʽ nxxx ,...,, 21  ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ (1) ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʾʾ 
ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʟʤʽʥʥʽ ʷʢ ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ. ɼʣʷ ʦʮʽʥʢʠ ʣʽʥʛʚʽ-
ʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ nxxx ,...,, 21  ʪʘ y ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʷʢʽʩʥʠʤʠ ʪʝʨʤʘʤʠ 
ʟ ʪʘʢʠʭ ʪʝʨʤ-ʤʥʦʞʠʥ: 

 

{ }il

iiii tttT ,...,, 21=  ð ʪʝʨʤ-ʤʥʦʞʠʥʘ ʟʤʽʥʥʦʾ ix , i = 1, 2,é, n, 

{ }mdddD ,...,, 21=  ð ʪʝʨʤ-ʤʥʦʞʠʥʘ ʟʤʽʥʥʦʾ y, 

 
ʜʝ sit  ð- s-ʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʪʝʨʤ ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ix , i = 1,é, n, 
s = 1,é, l i, 

jd  ð j-ʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʪʝʨʤ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ y,  

m ð ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ (ʨʽʟʥʠʭ ʨʽʰʝʥʴ) ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ. 

ʂʦʞʥʠʡ ʟ ʥʝʯʽʪʢʠʭ ʪʝʨʤʽʚ i
s
i Tt Í  ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʧʦʚʽʜʥʫ ʥʝʯʽ-

ʪʢʫ ʧʽʜʤʥʦʞʠʥʫ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ xi. ɸ ʢʦʞʥʫ ʥʝʯʽʪʢʫ ʤʥʦʞʠ-

ʥʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʜʘʤʦ ʾʾ ʬʫʥʢʮʽʻʶ ʥʘʣʝʞʥʦʩʪʽ )( i

t
x

s
im , ʷʢʫ 

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ:  
 

() ,

1

1
2

ö
ö
÷

õ
æ
æ
ç

å -
+

=m

is

isi

i

t

c

bx
x

s
i  (2) 

 

ʜʝ )( i

t
x

s
im  ð ʯʠʩʣʦ ʫ ʜʽʘʧʘʟʦʥʽ [0,1], ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʙôʻʢʪʠʚʥʫ 

ʤʽʨʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʯʝʥʥʷ xi ʥʝʯʽʪʢʦʤʫ ʪʝʨʤʫ 
s
it ; bis ʪʘ cis ð ʧʘ-

ʨʘʤʝʪʨʠ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʦʙʠʨʘʶʪʴʩʷ ʝʢʩʧʝʨʪʦʤ, ʘ ʧʦʪʽʤ ʥʘʚʯʘʶʪʴʩʷ 
ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ: bis ð ʢʦʦʨʜʠʥʘʪʘ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢ-

ʮʽʾ )( i

t
x

s
im , ʧʨʠʯʦʤʫ 1)( =m is

t
b

s
i , cis ð ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ-

ʨʦʟʪʷʛʥʝʥʥʷ ʬʫʥʢʮʽʾ )( i

t
x

s
im . 
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ʊʠʧʦʚʘ ʩʪʨʫʢʪʫʨʘ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚ-
ʥʠʭ ʙʣʦʢʽʚ [21]: 
ð ʥʝʯʽʪʢʘ ʙʘʟʘ ʟʥʘʥʴ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ  

),...,,( 21 nxxxfy=  ʫ ʚʠʛʣʷʜʽ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʧʨʘʚʠʣ ʪʠʧʫ çʗʂʑʆ-ʊʆè; 
ð ʤʘʰʠʥʘ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ 

ʧʨʘʚʠʣ ʙʘʟʠ ʟʥʘʥʴ ʚʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʫ ʚʠʛʣʷʜʽ 
ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʯʽʪʢʠʤ ʟʥʘʯʝʥʥʷʤ ʚʭʽʜʥʠʭ 
ʟʤʽʥʥʠʭ. 
ɺʽʜʦʤʽ ʥʝʯʽʪʢʽ ʤʦʜʝʣʽ ʪʠʧʫ ʄʘʤʜʘʥʽ ʽ ʪʠʧʫ ʉʫʛʝʥʦ. ʎʽ ʤʦʜʝʣʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʘʪʦʤ ʙʘʟʠ ʟʥʘʥʴ ʪʘ ʧʨʦʮʝʜʫʨʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 
ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʴ ʪʠʧʫ ʄʘʤʜʘʥʽ ʟʘʣʠʰʘʻʪʴʩʷ 
ʧʨʦʟʦʨʦʶ, ʪʦʙʪʦ ʾʾ ʧʘʨʘʤʝʪʨʠ ð ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ð ʣʝʛʢʦ ʽʥ-
ʪʝʨʧʨʝʪʫʶʪʴʩʷ ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʪʝʨʤʘʤʠ, ʘ ʜʣʷ ʤʦʜʝʣʽ ʪʠʧʫ ʉʫʛʝ-
ʥʦ ʪʠʧʦʚʠʤ ʷʚʠʱʝʤ ʻ ʩʢʣʘʜʥʽʩʪʴ ʟʤʽʩʪʦʚʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʾʾ ʧʘʨʘ-
ʤʝʪʨʽʚ. ɸʣʝ ʧʨʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʚʠʙʽʨʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
ʜʘʥʠʭ ʘʧʨʦʢʩʠʤʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʪʠʧʫ ʉʫʛʝʥʦ ʟʘʙʝʟʧʝ-
ʯʫʻ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ [22]. ʊʦʤʫ ʜʣʷ ʟʘʜʘʯ, ʜʝ ʙʽʣʴʰ 
ʚʘʞʣʠʚʠʤ ʻ ʧʦʷʩʥʝʥʥʷ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ, ʧʝʨʝʚʘʛʫ ʤʘʶʪʴ ʥʝ-
ʯʽʪʢʽ ʤʦʜʝʣʽ ʪʠʧʫ ʄʘʤʜʘʥʽ [23]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 
ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʯʽʪʢʫ ʤʦʜʝʣʴ ʪʠ-
ʧʫ ʄʘʤʜʘʥʽ. 
ʋ ʤʦʜʝʣʽ ʪʠʧʫ ʄʘʤʜʘʥʽ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʭʦʜʘʤʠ ʍ = (ʭ1, ʭ2, 

..., ʭn) ʽ ʚʠʭʦʜʦʤ ʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʯʽʪʢʦʶ ʙʘʟʦʶ ʟʥʘʥʴ ʥʘʩʪʫʧʥʦʛʦ 
ʬʦʨʤʘʪʫ: 

 
ʗʂʑʆ  (ʭ1 = 1

1
ja )  ɯ  (ʭ2 = 1

2
ja )  ɯ   é   ɯ  (xn = 1j

na )  

ɸɹʆ (ʭ1 = 2
1
ja )  ɯ  (ʭ2 = 2

2
ja )  ɯ   é   ɯ  (xn = 2j

na )  

é 

ɸɹʆ (ʭ1 = jjk
a1 )  ɯ  (ʭ2 = jjk

a2 )  ɯ   é   ɯ  (xn = jjk

na )  

ʊʆ   y = dj,           j = 1,é, m, 

(3) 

 
ʜʝ jpia  ð ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʪʝʨʤ, ʷʢʠʤ ʦʮʽʥʶʻʪʴʩʷ ʟʤʽʥʥʘ ʭi ʚ ʨʷʜʢʫ ʟ 
ʥʦʤʝʨʦʤ jp (p = 1,é, kj), kj ð ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ-ʢʦʥôʶʥʢʮʽʡ, ʫ ʷʢʠʭ 
ʚʠʭʽʜ y ʦʮʽʥʶʻʪʴʩʷ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʪʝʨʤʦʤ dj. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʡ Æ (ɯ) ʪʘ Ç (ɸɹʆ) ʥʝʯʽʪʢʫ ʙʘʟʫ ʟʥʘʥʴ 

ʧʝʨʝʧʠʰʝʤʦ ʚ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʦʤʫ ʚʠʜʽ: 
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ʋʩʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʪʝʨʤʠ ʚ ʙʘʟʽ ʟʥʘʥʴ (4) ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʝʯʽʪʢʽ 
ʤʥʦʞʠʥʠ, ʱʦ ʟʘʜʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ. 
ʉʪʫʧʽʥʴ ʥʘʣʝʞʥʦʩʪʽ ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʘ ʍ* = (ʭ1

*, ʭ2
*, ..., ʭn

*) ʥʝ- 
ʯʽʪʢʠʤ ʪʝʨʤʘʤ dj ʟ ʙʘʟʠ ʟʥʘʥʴ (4) ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʬʫʥʢʮʽʦ-
ʥʘʣʴʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ:  

 

( ) ()[ ] ,,...,1,*

,...,1,...,1

* mjxX i

a

nikp

d jp
i

j

j =m=m ØÙ
==

 (5) 

 
ʜʝ Ù (Ø) - ʦʧʝʨʘʮʽʷ ʟ s-ʥʦʨʤʠ (t-ʥʦʨʤʠ), ʪʦʙʪʦ ʽʟ ʤʥʦʞʠʥʠ ʨʝʘʣʽʟʘ-
ʮʽʾ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ɸɹʆ (ɯ).  
ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʫ ʜʦ ʪʝʨ- 

ʤʘ-ʨʽʰʝʥʥʷ dj ʟʘʤʽʥʠʤʦ ʦʧʝʨʘʮʽʶ ʥʝʯʽʪʢʦʛʦ çɯè (Ø) ʜʦʙʫʪʢʦʤ, ʘ 
ʦʧʝʨʘʮʽʶ ʥʝʯʽʪʢʦʛʦ çɸɹʆè (Ù) ʩʫʤʦʶ ʟ ʫʨʽʟʘʥʥʷʤ ʟʥʘʯʝʥʥʷ ʜʦ 
ʦʜʠʥʠʮʽ, ʪʦʙʪʦ  

 

),()()()( xxxx baba mÖm=mØm  

))()(,1min()()( xxxx baba m+m=mÙm . 
(6) 

 
ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ ʛʥʫʯʢʦʩʪʽ ʤʦʜʝʣʽ ʧʦʩʪʘʚʠ-

ʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʞʥʦʤʫ ʧʨʘʚʠʣʫ ʥʝʯʽʪʢʦʾ ʙʘʟʠ ʟʥʘʥʴ (4) ʯʠʩʣʦ 
]1,0[Íjpw , ʷʢʝ ʙ ʦʟʥʘʯʘʣʦ ʩʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ jp-ʛʦ ʧʨʘʚʠʣʘ. ʊʦ-

ʜʽ, ʚʨʘʭʦʚʫʶʯʠ (6), ʚʠʭʽʜ ʧʨʘʚʠʣʘ ʙʫʜʝʤʦ ʦʙʯʠʩʣʶʚʘʪʠ ʟʘ ʬʦʨʤʫ-
ʣʦʶ  
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ʘ ʚʠʭʽʜ ʢʣʘʩʫ ʧʨʘʚʠʣ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʋ ʷʢʦʩʪʽ ʨʽʰʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʢʪʦʨʫ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʍ* = (ʭ1
*, ʭ2

*, ..., ʭn
*) ʦʙʠʨʘʻʪʴʩʷ jd  ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʧʦʙʫʜʫʚʘʣʠ ʥʝ-
ʯʽʪʢʫ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ (1).  
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ʆʧʠʰʝʤʦ ʝʪʘʧ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 
(7)ð(8) ʚʠʟʥʘʯʘʶʪʴ ʫʟʘʛʘʣʴʥʝʥʫ ʤʦʜʝʣʴ (1), ʩʪʨʫʢʪʫʨʘ ʷʢʦʾ ʚʽʜ-
ʧʦʚʽʜʘʻ ʥʝʯʽʪʢʽʡ ʙʘʟʽ ʟʥʘʥʴ (4). ɿʘʧʠʰʝʤʦ ʮʶ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ  

 
),,,( WCBXFy=  (9) 

 
ʜʝ X ð ʚʭʽʜʥʠʡ ʚʝʢʪʦʨ; { }jpwW=  ð ʥʘʙʽʨ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʧʨʘʚʠʣ;  
{} {}isis cCbB == ,  ð ʥʘʙʦʨʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘʩʪʨʦʡʢʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞ-

ʥʦʩʪʽ (2), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʙʘʟʠ ʟʥʘʥʴ; F ð ʦʧʝʨʘʪʦʨ ʟʚôʷʟʢʫ ʚʭʽʜ-
ʚʠʭʽʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʥʘʚʝʜʝʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. 
ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʝʢʪʦʨʫ ʥʝʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ (B,C,W), ʱʦ 

ʤʽʥʽʤʽʟʫʶʪʴ ʨʦʟʭʦʜʞʝʥʥʷ ʤʦʜʝʣʴʥʠʭ (9) ʪʘ ʥʘʷʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʜʘʥʠʭ ʧʨʦ ʚʠʭʽʜ ʦʙôʻʢʪʘ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʻ ʘʥʘʣʦ-
ʛʦʤ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʊʦʜʽ ʟʘʜʘʯʘ ʥʘʚʯʘʥʥʷ 
ʥʝʡʨʦʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠ-
ʥʦʤ: ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʪʘʢʠʡ ʚʝʢʪʦʨ (B,C,W), ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

 

.)),,,(( min
,,1 1

2

WCB

m

j

k

p
jpjp

j

WCBXFy ­-ää
= =

 (10) 

 
ɼʣʷ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ (10) ʤʦʞʥʘ ʩʢʦʨʠʩʪʘ-

ʪʠʩʷ ʛʨʘʜʽʻʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɸʣʝ ʥʘ ʟʘʚʘʜʽ ʮʴʦʤʫ ʤʦʞʝ ʩʪʘʪʠ ʪʘ 
ʦʙʩʪʘʚʠʥʘ, ʱʦ ʧʨʠ ʟʘʤʽʥʽ ʦʧʝʨʘʮʽʾ ʤʘʢʩʠʤʫʤʫ ʥʘ ʜʦʜʘʚʘʥʥʷ ʤʠ 
çʦʙʨʽʟʘʻʤʦè ʾʾ ʜʣʷ ʟʥʘʯʝʥʴ, ʙʽʣʴʰʠʭ ʟʘ ʦʜʠʥʠʮʶ (6). ʊʦʤʫ ʚ ʮʠʭ 
ʪʦʯʢʘʭ ʬʫʥʢʮʽʷ ʻ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʥʦʶ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙ- 
ʣʝʤʠ ʫ ʟʙʽʞʥʦʩʪʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʛʨʘʜʽʻʥʪʥʠʭ ʤʝʪʦʜʽʚ. ʊʦʤʫ ʜʣʷ 
ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ r-ʘʣʛʦʨʠʪʤ ʅ. ɿ. ʐʦʨʘ [24], 
ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʥʘʭʦʜʠʪʠ ʣʦʢʘʣʴʥʠʡ ʤʽʥʽʤʫʤ ʜʣʷ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚ- 
ʥʠʭ ʬʫʥʢʮʽʡ. 
ɺʠʭʽʜ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʩʘʤʝ ʙʘʟʠ 

ʟʥʘʥʴ ʽ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ, ʨʝʘʣʽʟʘʮʽʾ ʣʦʛʽʯʥʠʭ ʦʧʝ-
ʨʘʮʽʡ. ɿʥʘʭʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʧʘʨʘʤʝʪʨʽʚ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ (10) ʽ ʻ ʟʘʜʘʯʝʶ ʽʜʝʥ- 
ʪʠʬʽʢʘʮʽʾ. 
ʇʝʨʝʡʜʝʤʦ ʜʦ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 

ʧʨʦʙʣʝʤʥʦʩʪʽ ʙʘʥʢʽʚʩʴʢʦʛʦ ʢʨʝʜʠʪʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʠʩʘʥʦʛʦ 
ʥʝʡʨʦ-ʥʝʯʽʪʢʦʛʦ ʧʽʜʭʦʜʫ (ʥʝʡʨʦ-ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 
ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ). 
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ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʯʠʥʥʠʢʽʚ ʧʦʷʚʠ ʧʨʦʙʣʝʤʥʦʾ ʟʘ-
ʙʦʨʛʦʚʘʥʦʩʪʽ ʪʘ ʚʠʷʚʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʧʨʦʙʣʝʤʥʦʛʦ ʢʨʝʜʠʪʫ, 
ʷʢʝ ʧʨʦʚʝʜʝʥʦ ʘʚʪʦʨʘʤʠ ʫ ʨʦʙʦʪʽ [25], ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 
ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ, ʦʙʨʘʥʦ 
ʪʘʢʽ, ʷʢʽ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 
ʌɸʂʊʆʈʀ, ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ʉʊʋʇɯʅʔ ʇʈʆɹʃɽʄʅʆʉʊɯ ʂʈɽɼʀʊʋ 

ʅʘʟʚʘ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ ʅʘʟʚʘ ʬʘʢʪʦʨʫ ʇʦʟʥʘʯʝʥʥ ̫

ɿʦʚʥʽʰʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʭ1 

ʶʨʠʜʠʯʥʠʡ ʭ2 

ʨʠʥʢʦʚʠʡ x3 

ʌʽʥʘʥʩʦʚʽ 

ʢʨʝʜʠʪʥʠʡ (ʚʠʢʦʥʘʥʥʷ ʜʦʛʦʚʽ-
ʨʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ) 

ʭ4 

ʟʘʩʪʘʚʘ ʭ5 

ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʭ6 

ʚʘʣʶʪʥʠʡ ʨʠʟʠʢ ʭ7 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢ ʤʝʥʝʜʞʤʝʥʪʫ/ʚʣʘʩʥʠʢʽʚ ʭ8 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʭ9 

ʧʦʣʽʪʠʯʥʠʡ ʚʧʣʠʚ ʚʣʘʩʥʠʢʽʚ ʭ10 
 
ʎʽ ʧʦʢʘʟʥʠʢʠ ʦʧʠʩʘʥʽ ʣʽʥʛʚʽʩʪʠʯʥʦ ʝʢʩʧʝʨʪʘʤʠ-ʝʢʦʥʦʤʽʩʪʘʤʠ, 

ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʢʨʝʜʠʪʫʚʘʥʥʷʤ (ʜʠʚ. ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʷ 2 

ɿʄɯʉʊ ʊɸ ʇʆɿʅɸʏɽʅʅʗ ʌɸʂʊʆʈɯɺ,  
ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ʉʊʋʇɯʅʔ ʇʈʆɹʃɽʄʅʆʉʊɯ ʂʈɽɼʀʊʋ 

ʇʦʟʥʘʯʢʘ ʌʘʢʪʦʨ ɿʥʘʯʝʥʥʷ ɿʤʽʩʪ ʧʦʢʘʟʥʠʢʘ 

ʭ1 

ʽ
ʥ
ʬ
ʦ

ʨ
ʤ
ʘʮ
ʽ
ʡ
ʥ
ʠ
ʡ

 ʥʠʟɹʢʠʡ (ʅ) 

ʅʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦ- 
ʜʦ ʧʦʟʠʯʘʣʴʥʠʢʘ ʫ ʟʦʚʥʽʰʥʽʭ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣʘʭ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 
ʘʙʦ ʚʦʥʘ ʧʦʦʜʠʥʦʢʘ 

ʩʝʨʝʜʥʽʡ (ʉ) 
ʅʝʛʘʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʦʟʠʯʘʣʴ- 
ʥʠʢʘ ʽʟ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʧʨʦʪʷʛʦʤ 
ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʚʠʩʦʢʠʡ (ɺ) 
ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ 
ʙʘʥʢʨʫʪʩʪʚʘ/ʣʽʢʚʽʜʘʮʽʾ ʧʦʟʠʯʘʣʴʥʠʢʘ/ 
ʟʘʩʪʘʚʦʜʘʚʮʷ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2 

ʇʦʟʥʘʯʢʘ ʌʘʢʪʦʨ ɿʥʘʯʝʥʥʷ ɿʤʽʩʪ ʧʦʢʘʟʥʠʢʘ 

ʭ2 

ʶ
ʨ
ʠ
ʜ
ʠ

ʯ
ʥ
ʠ
ʡ 

ʥʠʟɹʢʠʡ (ʅ) 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʫʜʦʚʠʭ ʧʦʟʦʚʽʚ ʟ ʙʦʢʫ 
ʢʨʝʜʠʪʦʨʽʚ, ʥʘʷʚʥʽʩʪʴ ʽʥʰʠʭ ʩʫʜʦʚʠʭ 
ʧʨʦʮʝʩʽʚ, ʧʦʟʦʚʽʚ, ʢʨʠʤʽʥʘʣʴʥʠʭ ʩʧʨʘʚ 
ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʦʟʠʯʘʣʴʥʠʢʘ (ʧʦʩʘʜʦ-
ʚʠʭ ʦʩʽʙ ʧʦʟʠʯʘʣʴʥʠʢʘ)/ʧʦʨʫʯʠʪʝʣʽʚ 
ʪʘ ʤʘʡʥʦʚʠʭ ʧʦʨʫʯʠʪʝʣʽʚ, ʘ ʪʘʢʦʞ 
ʚʣʘʩʥʠʢʽʚ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʷʢʽ ʤʦʞʫʪʴ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ 
ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʩʚʦʾʭ ʟʦʙʦʚôʷʟʘʥʴ ʟʘ 
ʜʦʛʦʚʦʨʦʤ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʨʝʜʠʪʥʦʾ 
ʦʧʝʨʘʮʽʾ 

ʩʝʨʝʜʥʽʡ (ʉ) 

ʈʠʟʠʢʦʚʘʥʘ ʶʨʠʜʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʢʨʝ- 
ʜʠʪʥʦʾ ʦʧʝʨʘʮʽʾ, ʚʠʟʥʘʥʥʷ ʘʙʦ ʨʠʟʠʢ 
ʚʠʟʥʘʥʥʷ ʥʝʜʽʡʩʥʠʤʠ ʜʦʛʦʚʦʨʽʚ ʟʘ 
ʢʨʝʜʠʪʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ 

ʚʠʩʦʢʠʡ (ɺ) 
ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʯʘʪʢʫ 
ʧʨʦʮʝʜʫʨʠ ʙʘʥʢʨʫʪʩʪʚʘ/ʣʽʢʚʽʜʘʮʽʾ ʟʘ 
ʨʽʰʝʥʥʷʤ ʚʣʘʩʥʠʢʘ* 

ʭ3 

ʨ
ʠ
ʥ
ʢ
ʦ
ʚ
ʠ
ʡ 

ʥʠʟʴʢʠʡ (ʅ) 
ɿʨʦʩʪʘʶʯʠʡ, ʩʪʘʙʽʣʴʥʠʡ ʘʙʦ ʥʝʜʦʚ-
ʛʦʪʨʠʚʘʣʠʡ ʥʝʛʘʪʠʚʥʠʡ ʪʨʝʥʜ ʥʘ ʨʠ-
ʥʢʫ ʜʽʣ̫ʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ 

ʩʝʨʝʜʥʽʡ (ʉ) 

ʏʘʩʪʽ ʟʤʽʥʠ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ/ʧʦʢʫʧ- 
ʮʽʚ, ʧʠʪʦʤʘ ʚʘʛʘ ʷʢʠʭ ʫ ʟʘʛʘʣʴʥʦʤʫ 
ʦʙôʻʤʽ ʧʦʩʪʘʚʦʢ/ʧʨʦʜʘʞ ʩʢʣʘʜʘʻ ʙʣ̔-ɹ 
ʰʝ 25 %, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʠʧʘʜʢʽʚ 
ʢʦʣʠ ʪʘʢʽ ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʧʦʩʪʘʯʘ-
ʣʴʥʠʢʽʚ / ʧʦʢʫʧʮʽʚ ʻ ʟʚʠʯʘʡʥʠʤʠ ʜʣʷ 
ʪʠʧʫ ʙʽʟʥʝʩ-ʜʽʷʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠ-
ʢʘ. ɻʘʣʫʟʝʚʘ ʢʨʠʟʘ, ʨʝʛʽʦʥʘʣʴʥʘ ʢʨʠ-
ʟʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʤʽʥʠ ʚ ʟʘʢʦʥʦʜʘʚʩʪ-
ʚʽ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 
ʜʽʷʣʴʥʽʩʪʴ ʧʦʟʠʯʘʣʴʥʠʢʘ 

ʚʠʩʦʢʠʡ (ɺ) 
ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʟʙʫʪʫ ʧʨʦʜʫʢ- 
ʮʽʾ ʧʦʟʠʯʘʣʴʥʠʢʘ 

ʭ4 

ʢ
ʨ
ʝ
ʜ
ʠ

ʪʥ
ʠ
ʡ
 

 
(
ʚ
ʠ
ʢ

ʦ
ʥ
ʘ
ʥ
ʥ
ʷ
 

 
ʜ
ʦ
ʛ
ʦ
ʚ
ʽ
ʨ
ʥ
ʠ
ʭ
 

ʟ
ʦ
ʙ
ʦ
ʚ

ʟ̫
ʘ
ʥ
ʴ
)

 

ʥʠʟʴʢʠʡ (ʅ) 

ʉʪʘʙʽʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʦʜʥʦʨʘʟʦʚʝ 
ʥʝʚʠʢʦʥʘʥʥʷ ʫʤʦʚ/ʟʦʙʦʚôʷʟʘʥʴ ʟʘ ʢʨʝ- 
ʜʠʪʥʠʤ ʜʦʛʦʚʦʨʦʤ/ʟʘʩʪʘʚʠ ʟ ʦʙôʻʢ- 
ʪʠʚʥʠʭ ʧʨʠʯʠʥ. ʖʨʠʜʠʯʥʝ ʦʬʦʨʤ-
ʣʝʥʥʷ ʜʦʛʦʚʦʨʽʚ ʪʘ ʩʪʨʫʢʪʫʨʠ ʢʨʝʜʠ-
ʪʫ/ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʨʠʟʠʢʦʚʘʥʝ 
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ʭ4 

ʢ
ʨ
ʝ
ʜ
ʠ

ʪʥ
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ʡ
 

 
(
ʚ
ʠ
ʢ

ʦ
ʥ
ʘ
ʥ
ʥ
ʷ
 

 
ʜ
ʦʛ
ʦ
ʚ
ʽ
ʨ
ʥ
ʠ
ʭ
 
ʟ
ʦ
ʙ
ʦ
ʚ

ʟ̫
ʘ
ʥ
ʴ
)

 

ʩʝʨʝʜʥʽʡ (ʉ) 

ʉʠʩʪʝʤʘʪʠʯʥʝ ʥʝʚʠʢʦʥʘʥʥʷ ʧʦʟʠʯʘʣʴ- 
ʥʠʢʦʤ/ʣʽʤʽʪʥʦʶ ʛʨʫʧʦʶ ʜʦʛʦʚʽʨʥʠʭ 
ʫʤʦʚ/ʟʦʙʦʚôʷʟʘʥʴ ʧʦ ʦʬʦʨʤʣʝʥʥʶ ʟʘ- 
ʙʝʟʧʝʯʝʥʥʷ  

ʚʠʩʦʢʠʡ (ɺ) 

ʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʦʾ ʟʘʙʦʨʛʦʚʘ-
ʥʦʩʪʽ ʧʦ ʧʦʛʘʰʝʥʥʶ ʢʨʝʜʠʪʫ ʪʘ/ʘʙʦ 
ʥʘʨʘʭʦʚʘʥʠʤ ʚʽʜʩʦʪʢʘʤ ʪʘ ʢʦʤʽʩʽʷʤ 
ʟʘ ʜʦʛʦʚʦʨʦʤ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʨʝʜʠʪ-
ʥʦʾ ʦʧʝʨʘʮʽʾ ʟ ʙʘʥʢʦʤ ʘʙʦ ʽʥʰʠʤʠ 
ʙʘʥʢʘʤʠ, ʩʪʨʦʢʦʤ 30 ʢʘʣʝʥʜʘʨʥʠʭ 
ʜʥʽʚ ʪʘ ʙʽʣʴʰʝ 

ʭ5 

ʟ
ʘ
ʩ
ʪ
ʘ
ʚ
ʘ

 

ʥʠʟʴʢʠʡ (ʅ) 

ʅʘʷʚʥʽʩʪʴ ʧʦʨʫʢʠ ʢʽʥʮʝʚʠʭ ʚʣʘʩʥʠ-
ʢʽʚ ʙʽʟʥʝʩʫ, ʣʽʢʚʽʜʥʦʾ ʟʘʩʪʘʚʠ (ʜʝʧʦ-
ʟʠʪ, ʣʽʢʚʽʜʥʘ ʥʝʨʫʭʦʤʽʩʪʴ ʘʙʦ ʘʢʪʠ-
ʚʠ, ʱʦ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
ʜʣʷ ʙʽʟʥʝʩʫ ʧʦʟʠʯʘʣʴʥʠʢʘ/ʚʣʘʩʥʠʢʽʚ), 
ʟʘʩʪʘʚʠ ʘʢʮʽʡ/ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʘʚ ʧʦ- 
ʟʠʯʘʣʥɹʠʢʘ 

ʩʝʨʝʜʥʽʡ (ʉ) 

ʈʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠ ʚʧʘʣʘ ʚ ʨʝ-
ʟʫʣʴʪʘʪʽ ʟʤʽʥ ʥʘ ʨʠʥʢʫ ʥʘ 30 % ʪʘ  
ʙʽʣʴʰʝ, ʢʦʝʬʽʮʽʻʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢ-
ʚʽʜʥʦʶ ʟʘʩʪʘʚʦʶ ʤʝʥʰʝ 1.0 

ʚʠʩʦʢʠʡ (ɺ) 

ɺʽʜʩʫʪʥʽʩʪʴ ʣʽʢʚʽʜʥʦʾ ʟʘʩʪʘʚʠ. ʥʘʚʽʪʴ 
ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʨʫʢʠ ʚʣʘʩʥʠʢʽʚ. ɺʽʜ- 
ʩʫʪʥʽʩʪʴ ʧʦʨʫʢʠ ʢʽʥʮʝʚʠʭ ʚʣʘʩʥʠʢʽʚ 
ʙʽʟʥʝʩʫ, ʢʦʝʬʽʮʽʻʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʢ̔- 
ʚʽʜʥʦʶ ʟʘʩʪʘʚʦʶ ʤʝʥʰʝ 0.5. ʇʦʛʽʨ-
ʰʝʥʥʷ ʩʪʘʥʫ ʟʘʩʪʘʚʥʦʛʦ ʤʘʡʥʘ ʘʙʦ 
ʡʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ (ʟʥʠʢʥʝʥʥʷ), ʧʨʠ 
ʮʴʦʤʫ, ʨʽʚʥʦʮʽʥʥʘ ʟʘʤʽʥʘ ʟʘʩʪʘʚʥʦʛʦ 
ʤʘʡʥʘ ʚʽʜʩʫʪʥʷ  

ʭ6 

ʬ
ʽ
ʥ
ʘ
ʥ
ʩ
ʦ
ʚ
ʠ
ʡ
 

ʩ
ʪ
ʘ
ʥ

 

ʥʠʟʴʢʠʡ (ʅ) 

ʉʪʘʙʽʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʦʟʠ- 
ʯʘʣʴʥʠʢʘ, ʱʦʜʦ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢ- 
ʪʽʚ ʤʦʞʣʠʚʽ ʪʨʫʜʥʦʱʽ ʟ ʚʠʢʦʥʘʥʥʷʤ 
ʙʽʟʥʝʩ-ʧʣʘʥʫ (ʊɽʆ), ʟʤʽʱʝʥʥʷ ʪʝʨ-
ʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ ʽʥʚʝʩʪʠʮʡ̔-
ʥʦʛʦ ʧʨʦʝʢʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ 
ʜʦ ʟʘʪʨʠʤʦʢ ʫ ʧʦʛʘʰʝʥʥʽ ʢʨʝʜʠʪʫ 
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ʽ
ʥ
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ʩʝʨʝʜʥʽʡ (ʉ) 

ɿʘʪʨʠʤʢʘ ʚʠʧʣʘʪʠ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ 3 
ʪʘ ʙʽʣʴʰʝ ʤʽʩʷʮʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟ- 
ʥʠʢʽʚ ʦʙʽʛʦʚʦʩʪʽ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʽʪʘʣʫ 
(ʟʘʧʘʩʽʚ ʪʘ ʜʝʙʽʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘ-
ʥʦʩʪʽ ʟʘ ʪʦʚʘʨʠ/ʨʦʙʦʪʠ/ʧʦʩʣʫʛʠ ʙʽʣʴʰ 
ʥʽʞ ʥʘ 30 % ʚʽʜʥʦʩʥʦ ʘʥʘʣʦʛʽʯʥʦʛʦ 
ʧʝʨʽʦʜʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ), ʥʘʜʘʥʥʷ 
ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʟ ʟʘʪʨʠʤʢʦʶ ʙʣ̔-ɹ 
ʰʝ 2 ʤʽʩʷʮʽʚ, ʥʝʛʘʪʠʚʥʽ ʘʫʜʠʪʦʨʩʴʢʽ 
ʚʠʩʥʦʚʢʠ 

ʚʠʩʦʢʠʡ (ɺ) 

ʉʫʪʪʻʚʝ ʧʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘ- 
ʥʫ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʥʝʥʘʜʘʥʥʷ ʧʨʦʪʷ-
ʛʦʤ 3ʭ ʤʽʩʷʮʽʚ ʘʙʦ ʥʘʜʘʥʥʷ ʥʝʜʦʩʪʦ-
ʚʽʨʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ, ʥʝʚʠʢʦ-
ʥʘʥʥʷ ʊɽʆ ʘʙʦ ʧʣʘʥʫ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 
ʧʨʦʝʢʪʫ* 

ʭ7 

ʚ
ʘ
ʣʪʁ
ʥ
ʠ
ʡ 

ʥʠʟʴʢʠʡ (ʅ) 

ɺʘʣʶʪʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʶ ʧʦʟʠ-
ʯʘʣʴʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʘʣʶʪʽ ʢʨʝʜʠʪʫ-
ʚʘʥʥʷ (ʤʝʥʰʝ 30% ʚʽʜʩʦʪʢʽʚ ʢʨʝʜʠʪ-
ʥʦʛʦ ʧʦʨʪʬʝʣʶ ʩʬʦʨʤʦʚʘʥʦ ʚ ʽʥʦ- 
ʟʝʤʥʽʡ ʚʘʣʶʪʽ) 

ʩʝʨʝʜʥʽʡ (ʉ) 

30-60% ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʶ ʧʦʟʠ-
ʯʘʣʴʥʠʢʘ ʩʬʦʨʤʦʚʘʥʦ ʚ ʚʘʣʶʪʽ ʥʘʜ-
ʭʦʜʞʝʥʥʷ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ, ʜʝʚʘʣʴ-
ʚʘʮʽʷ ʚʘʣʶʪʠ ʜʦ 20 % 

ʚʠʩʦʢʠʡ (ɺ) 

ɹʽʣʴʰʝ 60 % ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʶ 
ʧʦʟʠʯʘʣʴʥʠʢʘ/ʛʨʫʧʠ ʩʬʦʨʤʦʚʘʥʦ ʚ 
ʽʥʦʟʝʤʥʽʡ ʚʘʣʶʪʽ, ʜʝʚʘʣʴʚʘʮʽʷ ʥʘʮʽʦ-
ʥʘʣʴʥʦʾ ʚʘʣʪʁʠ ʥʘ 20 % ʪʘ ʙʽʣʴʰʝ  

ʭ8 

ʨ
ʠ
ʟ
ʠ
ʢ
 
ʤ
ʝ
ʥ
ʝ
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ʞ
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ʝ
ʥ
ʪ
ʫ
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ʚ
ʣ
ʘ
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ʠ
ʢ
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ʚ

 

ʥʠʟʴʢʠʡ (ʅ) 

ɺʠʩʦʢʘ çʧʣʠʥʥʽʩʪʴè ʢʝʨʽʚʥʦʛʦ ʩʢʣʘ-
ʜʫ ʪʘ ʢʣʶʯʦʚʠʭ ʦʩʽʙ ʧʦʟʠʯʘʣʴʥʠʢʘ, 
ʘʣʝ ʧʨʠ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʘʭ 
ʟʙʝʨʽʛʘʻʪʴʩʷ ʣʦʷʣʴʥʽʩʪʴ ʚʣʘʩʥʠʢʽʚ ʜʦ 
ʙʘʥʢʫ ʪʘ ʥʘʤʽʨʠ ʱʦʜʦ ʧʦʛʘʰʝʥʥʷ 
ʢʨʝʜʠʪʫ 

ʩʝʨʝʜʥʽʡ (ʉ) 
ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʪʘ/ʘʙʦ ʯʘʩʪʽ ʟʤʽʥʠ 
ʢʽʥʮʝʚʠʭ ʚʣʘʩʥʠʢʽʚ 

ʚʠʩʦʢʠʡ (ɺ) 

ʂʦʥʬʣʽʢʪ ʚʣʘʩʥʠʢʽʚ. ʅʝʙʘʞʘʥʥʷ ʤʝ-
ʥʝʜʞʤʝʥʪʫ/ʚʣʘʩʥʠʢʽʚ ʚʝʩʪʠ ʧʝʨʝʛʦ-
ʚʦʨʠ ʟ ʙʘʥʢʦʤ. ʉʠʩʪʝʤʥʘ ʧʨʦʪʠʜʽʷ 
ʶʨʠʜʠʯʥʠʤ ʜʽʷʤ ʙʘʥʢʫ 
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ʭ9 
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ʥʠʟʴʢʠʡ (ʅ) 

ʉʪʨʫʢʪʫʨʘ ʙʽʟʥʝʩʫ ʩʪʘʙʽʣʴʥʘ ʘʙʦ ʟʤʽ-
ʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚ-
ʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʨʝʜʠʪʦʨʘ, ʦʪʨʠ-
ʤʘʥʦʾ ʚʽʜ ʧʦʟʠʯʘʣʥɹʠʢʘ 

ʩʝʨʝʜʥʽʡ (ʉ) 

ʈʦʟʧʦʯʘʚʩʷ/ʪʨʠʚʘʻ ʧʨʦʮʝʩ ʟʣʠʪʪʷ, 
ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʫ 
ʧʦʟʠʯʘʣʴʥʠʢʘ/ʛʨʫʧʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʝ-
ʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʦ-
ʟʠʯʘʣʴʥʠʢʦʤ ʩʚʦʾʭ ʟʦʙʦʚôʷʟʘʥʴ ʟʘ 
ʜʦʛʦʚʦʨʦʤ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʨʝʜʠʪʥʦʾ 
ʦʧʝʨʘʮʽʾ. ʅʝʧʨʦʟʦʨʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ 
ʩʪʨʫʢʪʫʨʘ ʛʨʫʧʠ, ʥʝʧʨʦʟʦʨʽ ʬʽʥʘʥʩʦ-
ʚʽ ʧʦʪʦʢʠ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʨʫʧʠ  

ʚʠʩʦʢʠʡ (ɺ) 

ʇʝʨʝʚʝʜʝʥʥʷ ʘʢʪʠʚʽʚ ʧʦʟʠʯʘʣʴʥʠʢʘ 
ʪʘ/ʘʙʦ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʤʽʪʥʦʾ 
ʛʨʫʧʠ ʪʘ/ʘʙʦ ʘʢʪʠʚʽʚ ʚʣʘʩʥʠʢʽʚ ʧʦʟʠ-
ʯʘʣʴʥʠʢʘ/ʣʽʤʽʪʥʦʾ ʛʨʫʧʠ ʥʘ ʙʘʣʘʥʩ 
ʪʨʝʪʽʭ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ ʘʙʦ ʥʘ ʢʦ-
ʨʠʩʪʴ ʬʽʟʠʯʥʠʭ ʦʩʽʙ 

ʭ10 

ʧ
ʦ
ʣ
ʽ
ʪ
ʠ

ʯ
ʥ
ʠ
ʡ
 
ʚ
ʧ
ʣ
ʠ
ʚ
 
ʚ
ʣ
ʘ
ʩ
ʥ
ʠ
ʢ
ʽ
ʚ

 

ʥʠʟʴʢʠʡ (ʅ) 
ɺʣʘʩʥʠʢʠ ʛʨʫʧʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʥʝ ʻ 
ʯʣʝʥʘʤʠ ʧʘʨʪʽʡ, ʜʝʧʫʪʘʪʘʤʠ ʤʽʩʮʝ-
ʚʠʭ ʨʘʜ ʯʠ ɺʈ, ʧʦʣʽʪʠʯʥʠʤʠ ʜʽʷʯʘʤʠ 

ʩʝʨʝʜʥʽʡ (ʉ) 

ɺʣʘʩʥʠʢʠ ʛʨʫʧʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʻ ʯʣʝ-
ʥʘʤʠ ʤʽʩʮʝʚʠʭ ʧʦʣʽʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ 
ʘʙʦ ʤʘʶʪʴ ʟʚôʷʟʢʠ/ʚʧʣʠʚ ʥʘ ʧʦʣʽʪʠʯ-
ʥʠʭ ʛʨʘʚʮʽʚ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʚʠʩʦʢʠʡ (ɺ) 

ɺʣʘʩʥʠʢʠ ʛʨʫʧʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʻ ʯʣʝ-
ʥʘʤʠ ɺʈ, ʜʝʨʞʘʚʥʠʤʠ ʩʣʫʞʙʦʚʮʷʤʠ 
ʘʙʦ ʾʭ ʧʦʤʽʯʥʠʢʘʤʠ, ʧʦʣʽʪʠʯʥʽ ʛʨʘʚʮʽ 
ʥʘʮʽʦʥʘʣʥɹʦʛʦ ʨʽʚʥʷ 

 
* ʅʘ ʧʨʘʢʪʠʮʽ, ʧʨʦʮʝʜʫʨʘ ʙʘʥʢʨʫʪʩʪʚʘ ʻ ʶʨʠʜʠʯʥʦʶ ʩʭʝʤʦʶ ʟʘʭʠʩʪʫ ʚʽʜ ʚʠʤʦʛ ʢʨʝ-

ʜʠʪʦʨʘ (ʤʦʨʘʪʦʨʽʡ), ʷʢʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʛʦʚʦʨʽʚ ʟ ʢʨʝʜʠ-
ʪʦʨʦʤ ʧʨʦ ʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʙʦʨʛʫ. ʊʦʤʫ ʢʦʤʙʽʥʘʮʽʷ ʚʠʩʦʢʦʛʦ ʶʨʠ-
ʜʠʯʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʥʠʟʴʢʦʛʦ ʚʽʜʥʦʩʥʦ ʚʣʘʩʥʠʢʘ (ʪʦʙʪʦ, ʚʣʘʩʥʠʢ ʙʽʟʥʝʩʫ ʚʝʜʝ ʧʝʨʝʛʦʚʦʨʠ) 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʭʦʜʫ ʫ ʧʨʦʮʝʜʫʨʫ ʩʘʥʘʮʽʾ, ʘ ʧʦʪʽʤ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʪʘ ʧʦʛʘʰʝʥ-
ʥʷ ʙʦʨʛʫ. ʉʘʤʝ ʮʝ ʧʽʜʢʨʝʩʣʶʻ ʙʽʣʴʰ ʩʫʪʪʻʚʫ ʟʥʘʯʠʤʽʩʪʴ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʽʞ ʬʽ-
ʥʘʥʩʦʚʠʭ (ʢʽʣʴʢʽʩʥʠʭ) ʜʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ. 
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ɺ ʷʢʦʩʪʽ ʟʥʘʯʝʥʴ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ 
ʢʨʝʜʠʪʫ (ʫ) ʦʙʝʨʝʤʦ ʪʘʢʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ: 
ð ʥʠʟʴʢʠʡ (ʅ), ʷʢʱʦ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʫʤʦʚʠ ʢʨʝʜʠʪʥʦʛʦ ʜʦʛʦ-

ʚʦʨʫ ʤʽʞ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʽ ʙʘʥʢʦʤ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, 
ð ʩʝʨʝʜʥʽʡ (ʉ), ʷʢʱʦ ʫʤʦʚʠ ʢʨʝʜʠʪʥʦʛʦ ʜʦʛʦʚʦʨʫ ʙʫʣʠ ʚʠʢʦ-

ʥʘʥʽ ʙʽʣʴʰ ʥʽʞ ʥʘ 50% ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʫʤʦʚ; 
ð ʚʠʩʦʢʠʡ (ɺ), ʷʢʱʦ ʫʤʦʚʠ ʢʨʝʜʠʪʥʦʛʦ ʜʦʛʦʚʦʨʫ ʙʫʣʠ ʚʠʢʦ-

ʥʘʥʽ ʤʝʥʰ ʥʽʞ ʥʘ 50% ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʫʤʦʚ; 
ð ʜʝʬʦʣʪʥʠʡ (ɼʬ), ʷʢʱʦ ʫʤʦʚʠ ʢʨʝʜʠʪʥʦʛʦ ʜʦʛʦʚʦʨʫ ʚʠʢʦ-

ʥʘʥʽ ʥʝ ʙʫʣʠ, ʪʦʙʪʦ ʢʨʝʜʠʪ ʙʫʚ ʩʧʠʩʘʥʠʡ.  
ʅʝʡʨʦʥʝʯʽʪʢʫ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠ-

ʪʫ ʚʽʜ ʬʘʢʪʦʨʽʚ-ʧʦʢʘʟʥʠʢʽʚ ʧʦʟʠʯʘʣʴʥʠʢʘ x1, x2, é, ʭ10 ʧʨʝʜʩʪʘ-
ʚʠʤʦ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʜʽ: 

 

( )10,9,8,7,6,5,4,3,2,1 xxxxxxxxxxfy= .  (11) 

 
ʇʦʙʫʜʦʚʫ ʤʦʜʝʣʽ (11) ʫ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʯʥʝʤʦ ʟ ʬʦʨʤʫʚʘʥʥʷ 

ʥʝʯʽʪʢʦʾ ʧʨʦʜʫʢʮʽʡʥʦʾ ʙʘʟʠ ʟʥʘʥʴ [26], ʷʢʘ ʻ ʩʫʢʫʧʥʽʩʪʶ ʥʝʯʽʪʢʠʭ 
ʝʢʩʧʝʨʪʥʦ-ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʧʨʘʚʠʣ ʪʠʧʫ çʗʂʑʆ-ʊʆè, ʱʦ ʟʚôʷʟʫ- 
ʶʪʴ ʤʽʞ ʩʦʙʦʶ ʣʽʥʛʚʽʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ (ʭ1, ʭ2,é, 
ʭ10) ʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʫ.  
ɼʣʷ ʟʙʦʨʫ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦ ʦʧʠʩʘʥʦʤʫ ʚʠʱʝ ʥʘʙʦʨʫ 

ʬʘʢʪʦʨʽʚ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 21 ʢʨʝʜʠʪʥʠʡ ʜʦʛʦʚʽʨ. ʇʦ ʢʦʞʥʦʤʫ ʢʨʝ-
ʜʠʪʥʦʤʫ ʜʦʛʦʚʦʨʫ ʟʘʬʽʢʩʦʚʘʥʽ ʫʤʦʚʠ (ʜʘʪʘ ʚʠʜʘʯʽ, ʧʣʘʥʦʚʘʥʘ ʽ 
ʬʘʢʪʠʯʥʘ ʜʘʪʠ ʧʦʛʘʰʝʥʥʷ, ʦʙʩʷʛ ʧʦʟʠʯʢʠ, ʚʽʜʩʦʪʦʢ, ʪʠʧ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ, 
ʧʘʨʘʤʝʪʨʠ ʬʘʢʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʦʛʦʚʦʨʫ (ʩʧʣʘʯʝʥʽ ʽ ʩʧʠʩʘʥʽ 
ʚʽʜʩʦʪʢʠ ʽ ʰʪʨʘʬʠ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʽ ʩʝʨʝʜʥʽʡ ʟʘ ʧʝʨʽʦʜ ʜʽʾ ʦʙʩʷʛ 
ʧʦʟʠʯʢʠ). ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʙʨʘʥʠʭ ʢʨʝʜʠʪʥʠʭ ʜʦʛʦʚʦʨʽʚ ʟʘ ʦʧʠ-
ʩʘʥʠʤʠ ʚʠʱʝ ʬʘʢʪʦʨʘʤʠ ʭ1-ʭ10 ʟ ʪʘʙʣ. 1 ʪʘ 2. 
ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʘʚʠʣʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʟʘ ʧʝʨʰʠʤ ʢʨʝʜʠʪʥʠʤ ʜʦʛʦ-
ʚʦʨʦʤ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤ 
ʪʠʧʫ: ʗʂʑʆ <x1 ʥʠʟʴʢʠʡ> ɯ <ʭ2 ʩʝʨʝʜʥʽʡ> ɯ <ʭ3 ʚʠʩʦʢʠʡ> ɯ <ʭ4 
ʚʠʩʦʢʠʡ> ɯ <ʭ5 ʚʠʩʦʢʠʡ> ɯ <ʭ6 ʚʠʩʦʢʠʡ> ɯ <ʭ7 ʩʝʨʝʜʥʽʡ> ɯ <ʭ8 ʩʝ-
ʨʝʜʥʽʡ> ɯ <ʭ9 ʩʝʨʝʜʥʽʡ> ɯ <ʭ10 ʩʝʨʝʜʥʽʡ> ʊʆ <ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦ-
ʩʪʽ ʢʨʝʜʠʪʫ ʫ ʚʠʩʦʢʠʡ>. ʎʝ ʧʨʘʚʠʣʦ ʥʘʚʝʜʝʥʦ ʫ ʨʷʜʢʫ ʂɼ1 ʚ 
ʪʘʙʣ. 3. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʩɹʷ ʚʩʷ ʥʝʯʽʪʢʘ ʙʘʟʘ ʟʥʘʥʴ.  
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ʊʘʙʣʠʮʷ 3 

ɺʍɯɼʅɯ ɼɸʅɯ ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ ʉʊʋʇɽʅʗ ʇʈʆɹʃɽʄʅʆʉʊɯ ʂʈɽɼʀʊʋ 

ˉ ʢʨʝʜʠʪʥʦʛʦ 
ʜʦʛʦʚʦʨʫ (ʂɼ) 

ʭ1 ʭ2 ʭ3 ʭ4 ʭ5 ʭ6 ʭ7 ʭ8 ʭ9 ʭ10 y 

ʂɼ1 ʅ ʉ ɺ ɺ ɺ ɺ ʉ ʉ ʉ ʉ ɺ 

ʂɼ2 ʅ ʅ ʉ ʅ ʉ ɺ ʅ ʉ ʅ ʉ ɺ 

ʂɼ3 ʉ ʅ ɺ ɺ ɺ ɺ ʉ ʉ ʅ ɺ ʉ 

ʂɼ4 ʅ ʅ ɺ ʅ ʉ ɺ ɺ ʅ ʅ ɺ ɺ 

ʂɼ5 ʉ ɺ ʅ ɺ ʉ ɺ ɺ ʅ ʉ ʉ ɺ 

ʂɼ6 ʅ ʅ ɺ ʅ ʅ ɺ ʅ ʅ ʅ ʅ ʅ 

ʂɼ7 ɺ ɺ ʅ ɺ ɺ ʉ ʅ ʅ ʅ ʅ ʅ 

ʂɼ8 ʅ ʅ ɺ ʅ ɺ ɺ ɺ ʅ ʅ ʅ ʅ 

ʂɼ9 ʅ ʅ ʅ ʅ ɺ ɺ ʅ ɺ ʉ ɺ ʉ 

ʂɼ10 ʅ ʅ ɺ ɺ ʅ ɺ ɺ ɺ ɺ ʉ ɼʬ 

ʂɼ11 ʅ ʅ ɺ ʅ ʅ ɺ ɺ ʅ ɺ ʅ ʅ 

ʂɼ12 ʅ ʅ ʅ ʅ ʉ ɺ ɺ ʅ ʅ ʉ ʅ 

ʂɼ13 ʅ ʅ ʅ ʅ ʉ ʉ ɺ ʅ ʅ ʅ ʅ 

ʂɼ14 ʅ ɺ ʉ ɺ ʉ ɺ ɺ ɺ ɺ ʉ ɼʬ 

ʂɼ15 ʉ ɺ ʅ ɺ ɺ ɺ ɺ ʉ ʅ ʅ ʅ 

ʂɼ16 ʅ ʅ ʉ ʅ ɺ ʉ ɺ ʅ ʅ ʅ ʅ 

ʂɼ17 ʅ ʅ ɺ ʅ ʉ ɺ ʅ ʅ ʅ ʉ ʅ 

ʂɼ18 ʅ ʅ ʅ ɺ ʉ ɺ ɺ ɺ ɺ ʅ ɼʬ 

ʂɼ19 ʉ ʅ ʅ ɺ ɺ ɺ ɺ ɺ ɺ ʅ ʉ 

ʂɼ20 ʅ ʅ ɺ ɺ ʉ ɺ ɺ ʅ ʉ ɺ ʉ 

ʂɼ21 ʅ ʅ ɺ ɺ ʉ ɺ ɺ ʉ ʅ ɺ ʉ 
 
ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ (5) ʩʬʦʨʤʦʚʘʥʦ ʥʝʯʽʪʢʫ ʙʘ-

ʟʫ ʟʥʘʥʴ ʷʢ ʩʠʩʪʝʤʫ ʥʝʯʽʪʢʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʪʠʧʫ 
çʗʂʑʆ-ʊʆè, ʷʢʽ ʟʚôʷʟʫʶʪʴ ʣʽʥʛʚʽʩʪʠʯʥʽ ʦʮʽʥʢʠ (ʥʠʟʴʢʠʡ, ʩʝʨʝʜ-
ʥʽʡ, ʚʠʩʦʢʠʡ) ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʟ ʚʠʭʽʜʥʦʶ ʟʤʽʥʥʦʶ ʫ. ɺʠʭʽʜʥʘ 
ʟʤʽʥʥʘ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʨʠʡʤʘʻ ʯʦʪʠʨʠ ʟʥʘʯʝʥʥʷ. ʂʣʘʩʠ 
ʪʘ ʾʭ ʮʝʥʪʨʠ ʜʣʷ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ y ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 4. 
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ʊʘʙʣʠʮʷ 4  

ʂʣʘʩ ɿʥʘʯʝʥʥʷ ʎʝʥʪʨ ʢʣʘʩʫ ɿʥʘʯʝʥʥʷ ʮʝʥʪʨʫ 

K1 ʅ z1 1 

K2 ʉ z2 2 

K3 ɺ z3 3 

K4 ɼʬ z4 4 

 
ʇʨʝʜʩʪʘʚʠʤʦ ʚ ʪʘʙʣ. 5 ʙʘʟʫ ʟʥʘʥʴ ʟ ʪʘʙʣ. 3 ʫ ʚʠʛʣʷʜʽ, ʙʽʣʴʰ 

ʟʨʫʯʥʦʤʫ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 
 

ʊʘʙʣʠʮʷ 5 
ʂʆʄʇɸʂʊʅʀʁ ɺʀɻʃʗɼ ɹɸɿʀ ɿʅɸʅʔ 

j p ʭ1 ʭ2 ʭ3 ʭ4 ʭ5 ʭ6 ʭ7 x8 x9 x10 

1 

1 ʅ ʅ ɺ ʅ ʅ ɺ ʅ ʅ ʅ ʅ 

2 ɺ ɺ ʅ ɺ ɺ ʉ ʅ ʅ ʅ ʅ 

3 ʅ ʅ ɺ ʅ ɺ ɺ ɺ ʅ ʅ ʅ 

4 ʅ ʅ ɺ ʅ ʅ ɺ ɺ ʅ ɺ ʅ 

5 ʅ ʅ ʅ ʅ ʉ ɺ ɺ ʅ ʅ ʉ 

6 ʅ ʅ ʅ ʅ ʉ ʉ ɺ ʅ ʅ ʅ 

7 ʉ ɺ ʅ ɺ ɺ ɺ ɺ ʉ ʅ ʅ 

8 ʅ ʅ ʉ ʅ ɺ ʉ ɺ ʅ ʅ ʅ 

9 ʅ ʅ ɺ ʅ ʉ ɺ ʅ ʅ ʅ ʉ 

2 

1 ʉ ʅ ɺ ɺ ɺ ɺ ʉ ʉ ʅ ɺ 

2 ʅ ʅ ʅ ʅ ɺ ɺ ʅ ɺ ʉ ɺ 

3 ʉ ʅ ʅ ɺ ɺ ɺ ɺ ɺ ɺ ʅ 

4 ʅ ʅ ɺ ɺ ʉ ɺ ɺ ʅ ʉ ɺ 

5 ʅ ʅ ɺ ɺ ʉ ɺ ɺ ʉ ʅ ɺ 

3 

1 ʅ ʉ ɺ ɺ ɺ ɺ ʉ ʉ ʉ ʉ 

2 ʅ ʅ ʉ ʅ ʉ ɺ ʅ ʉ ʅ ʉ 

3 ʅ ʅ ɺ ʅ ʉ ɺ ɺ ʅ ʅ ɺ 

4 ʉ ɺ ʅ ɺ ʉ ɺ ɺ ʅ ʉ ʉ 

4 

1 ʅ ʅ ɺ ɺ ʅ ɺ ɺ ɺ ɺ ʉ 

2 ʅ ɺ ʉ ɺ ʉ ɺ ɺ ɺ ɺ ʉ 

3 ʅ ʅ ʅ ɺ ʉ ɺ ɺ ɺ ɺ ʅ 
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ʌʫʥʢʮʽʾ )(yjd
m , j = 1,é, 4, ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ-ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʚʠʜ ʷʢʠʭ ʚʠʟʥʘʯʘ-
ʻʪʴʩʷ ʟʛʦʨʪʢʦʶ ʟʘ ʬʫʥʢʮʽʷʤʠ (6) ʥʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦʾ ʙʘʟʠ 
ʟʥʘʥʴ (ʪʘʙʣ. 5). ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʬʫʥʢʮʽʾ ʥʘ-
ʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ y ʜʣʷ ʢʣʘʩʫ K4 ʚʽʜ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 
ʚʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ: 
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xxxxxw

xxxxx

xxxxxw

xxxxx

xxxxxw

y

ʅɺɺɺɺ

ʉɺʅʅʅ

ʉɺɺɺɺ

ʉɺʉɺʅ

ʉɺɺɺɺ

ʅɺɺʅʅ

d  (12) 

 
ʜʝ wjp ð ʚʘʛʘ jp-ʛʦ ʧʨʘʚʠʣʘ ð ʯʠʩʣʦ ʚ ʜʽʘʧʘʟʦʥʽ [0,1], ʷʢʝ ʭʘʨʘʢ-
ʪʝʨʠʟʫʻ ʩʫʙôʻʢʪʠʚʥʫ ʤʽʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʝʢʩʧʝʨʪʘ ʚʽʜʥʦʩʥʦ ʚʠʩʣʦʚ-
ʣʶʚʘʥʥʷ ʟ ʥʦʤʝʨʦʤ jp, j = 1,é, 4, p = 1,é, kj, (ʜʣʷ j = 4, kj = 3) ʟ 
ʙʘʟʠ ʟʥʘʥʴ.  
ʇʦʜʽʙʥʦ ʜʦ (12) ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʜʦ ʽʥʰʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʪʦʯ-
ʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʬʫʥʢʮʽʡ ʥʘ- 
ʣʝʞʥʦʩʪʽ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʷ ʦʙôʻʢʪʫ (1) ʫ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ: 
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ʜʝ dj ð ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʫ (ʅ, ʉ, ɺ ʘʙʦ ɼʬ). ʋ ʷʢʦʩʪʽ 
ʮʝʥʪʨʽʚ ʢʣʘʩʽʚ ʦʙʨʘʥʦ ʟʥʘʯʝʥʥʷ z1 = 1, z2 = 2, z3 = 3 ʪʘ z4 = 4 ʟʛʽʜʥʦ 
ʪʘʙʣ. 4. 
ɼʣʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ Visual C++. 
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ɼʘʣʽ ʥʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʶ ʤʦ-
ʜʝʣʣʶ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ. 
ʗʢʽʩʪʴ ʤʦʜʝʣʽ ʦʮʽʥʶʻʤʦ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʘʙʩʦʣʶʪʥʦʛʦ ʽ ʚʽʜʥʦʩ-

ʥʦʛʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘ-
ʭʫʥʢʫ ʤʦʜʝʣʽ ʪʘ ʜʘʥʠʤʠ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠ (ʜʠʚ. ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ  

ʥʘ ʙʘʟʽ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ 

ʋ ʪʘʙʣ. 6 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ w ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʘʚʠ-
ʣʘ ʟ ʙʘʟʠ ʟʥʘʥʴ ʜʦ ʽ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ 
ʚʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʭ1 ʪʘʢʦʞ ʜʦ ʪʘ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ (ʜʠʚ. ʨʠʩ. 2). 

 
ʊʘʙʣʠʮʷ 6 

ɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ W ɼʆ ɯ ʇɯʉʃʗ ʅɸɺʏɸʅʅʗ 

ˉ ʧʨʘʚʠʣʘ 
w ʜʦ  
ʥʘʚʯʘʥʥ ̫

w ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ˉ ʧʨʘʚʠʣʘ 
w ʜʦ  
ʥʘʚʯʘʥʥʷ 

w ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ 

11 1 0.997707 23 1 0.00129623 

12 1 1.0000 24 1 0.991411 

13 1 0.806101 25 1 0.982676 

14 1 0.994244 31 1 1.0000 

15 1 0.912973 32 1 0.151294 

16 1 0.99418 33 1 0.770405 

17 1 0.939074 34 1 0.997798 

18 1 0.975686 41 1 0.979853 

19 1 0.535094 42 1 0.925271 

21 1 0.997336 43 1 0.948666 

22 1 0.999332    
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ʘ) ʜʦ ʥʘʚʯʘʥʥʷ ʙ) ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ 

ʈʠʩ. 2. ʌʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʭ1  
ʚʽʜʧʦʚʽʜʥʦʤʫ ʥʝʯʽʪʢʦʤʫ ʪʝʨʤʫ (ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ)  

ʜʦ ʪʘ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ 

ɿ ʪʘʙʣ. 6 ʚʠʧʣʠʚʘʻ, ʱʦ ʚʘʛʘ ʧʨʘʚʠʣ 19, 23 ʪʘ 32 ʩʪʘʣʘ ʥʝʟʥʘʯ-
ʥʦʶ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʜʝʷʢʫ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝ-
ʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʶ ʤʦʜʝʣʣʶ ʟʘʣʝʞʥʦʩʪʽ 
(13) ʜʦ ʽ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʫ (ʨʠʩ. 3ʙ), ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʟʘ-

ʣʝʞʥʦʩʪʽ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʚʽʜ ʬʘʢʪʦʨʽʚ-ʧʦʢʘʟʥʠʢʽʚ 
ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʻ ʟ ʛʨʘʬʽʢʦʤ, 
ʧʦʙʫʜʦʚʘʥʠʤ ʟʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠ (ʪʘʙʣ. 3). 
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ʈʠʩ. 3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʤʦʜʝʣʣʶ ʟʥʘʯʝʥʥʷ  
ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʜʦ ʽ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ 

ʇʦʙʫʜʦʚʘʥʘ ʥʝʡʨʦ-ʥʝʯʽʪʢʘ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʻ ʥʝʣʽʥʽʡʥʫ ʘʥʘ-
ʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʧʣʠʚʫ ʟʤʽʥ ʨʦʟʛʣʷʥʫʪʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦ-
ʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʥʘ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʡʦʛʦ ʢʨʝʜʠʪʫ. ʅʘ ʚʠ-
ʭʦʜʽ ʫ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʠʡ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ (ʟʘʣʝʞʥʘ 
ʟʤʽʥʥʘ ʫ) ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʫ ʜʽʘʧʘʟʦʥʽ [1, 4].  
ʏʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʬʽʥʘʥʩʦʚʠʡ 

ʩʪʘʥ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʾʾ ʥʝʯʽʪʢʽʩʪʴ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ, ʥʝ-
ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʦʜʥʫ ʩʫʢʫʧʥʽʩʪʴ ʧʘʨʘʤʝʪ-
ʨʽʚ, ʥʘ ʷʢʠʭ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʜʦʩʷʛʘʻ ʤʽʥʽʤʘʣʴʥʦʛʦ 
ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʥʘʜʘʻ ʤʦʞʣʠ-
ʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʡ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʥʦʩʥʦ ʜʽʘʧʘʟʦʥʽʚ ʟʤʽʥ ʚʭʽ-
ʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠ ʷʢʠʭ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʥʝʭʘʡ ʽ ʥʝ ʜʦʩʷʛʘʻ 
ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ (ʘʙʦ ʥʘʡʙʽʣʴʰʦʛʦ), ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʽʡʢʦ 
ʙʣʠʟʴʢʠʤ ʜʦ ʮʴʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ (ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʟʥʘʯʝʥʥʷ. 
ʊʘʢʠʡ ʤʦʜʝʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʟʤʽʥʠ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦ-
ʚʠʱʘ ʯʠ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʥʘ ʩʪʫʧʽʥʴ 
ʧʨʦʙʣʝʤʥʦʩʪʽ ʡʦʛʦ ʢʨʝʜʠʪʫ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 4, 5. 
ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʥʫ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʧʨʠ ʦʜʥʦ-

ʯʘʩʥʽʡ ʟʤʽʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʶʨʠʜʠʯʥʦʛʦ ʬʘʢʪʦʨʽʚ (ʜʣʷ ʫʩʽʭ 
ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚ-
ʥʽ). ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4, ʧʨʠ ʟʤʽʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʫʩʴʦ-
ʤʫ ʜʽʘʧʘʟʦʥʽ ʪʘ ʟʤʽʥʽ ʶʨʠʜʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʩʝʨʝʜ-
ʥʴʦʛʦ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ 
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ʨʽʚʥʽ, ʘ ʧʨʠ ʟʤʽʥʽ ʶʨʠʜʠʯʥʦʛʦ ʬʘʢʪʦʨʫ ʜʦ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʨʽ-
ʚʝʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʚʠʩʦʢʦʛʦ ʩʪʫ-
ʧʝʥʷ. 

 

 

ʈʠʩ. 4. ɺʧʣʠʚ ʟʤʽʥʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʶʨʠʜʠʯʥʦʛʦ ʬʘʢʪʦʨʽʚ  
ʥʘ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ 

 

ʈʠʩ. 5. ɺʧʣʠʚ ʟʤʽʥʠ ʶʨʠʜʠʯʥʦʛʦ ʪʘ ʨʠʥʢʦʚʦʛʦ ʬʘʢʪʦʨʽʚ  
ʥʘ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ  

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʥʫ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʧʨʠ ʦʜʥʦ-
ʯʘʩʥʽʡ ʟʤʽʥʽ ʶʨʠʜʠʯʥʦʛʦ ʪʘ ʨʠʥʢʦʚʦʛʦ ʬʘʢʪʦʨʽʚ (ʜʣʷ ʫʩʽʭ ʽʥʰʠʭ 
ʬʘʢʪʦʨʽʚ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ). ʗʢ 
ʚʠʜʥʦ ʟ ʨʠʩ. 6, ʧʨʠ ʟʤʽʥʽ ʶʨʠʜʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʚʠ-
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ʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʨʽʚʝʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʝ- 
ʨʝʜʥʴʦʛʦ ʜʦ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ, ʘ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʟʤʽʥʽ ʨʠʥʢʦʚʦʛʦ 
ʬʘʢʪʦʨʫ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʨʽʚʝʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ 
ʢʨʝʜʠʪʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʜʝʬʦʣʪʥʦʛʦ ʩʪʫʧʝʥʷ. 
ɺʽʜʟʥʘʯʠʤʦ ʱʝ ʦʜʥʫ ʚʘʞʣʠʚʫ ʚʣʘʩʪʠʚʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʾ ʥʝʡʨʦ-

ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ, ʘ ʩʘʤʝ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ ʾʾ ʬʘʢʪʦʨʘʤʠ-
ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ (ʮʝ 
ʥʝ ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʚ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʾ 
ʤʦʜʝʣʽ).  

 
ˏ̉̒̎̏̃̋̉ 
ɺ ʦʩʥʦʚʫ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʙʘʥ-

ʢʽʚʩʴʢʦʛʦ ʢʨʝʜʠʪʫ ʧʦʢʣʘʜʝʥʽ ʥʝʡʨʦ-ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦ-
ʣʷʶʪʴ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʽʚ, 
ʧʨʦʮʝʩʽʚ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʚʽʜ- 
ʩʫʪʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ, ʥʝʧʦʚʥʦʾ ʽ ʥʝʯʽʪʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʢʣʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʭʦʜʽʚ 
ʚʽʜ ʚʭʦʜʽʚ ʩʠʩʪʝʤʠ. ʇʦʙʫʜʦʚʘʥʘ ʥʝʡʨʦ-ʥʝʯʽʪʢʘ ʤʦʜʝʣʴ ʨʝʘʣʽʟʫʻ 
ʥʝʣʽʥʽʡʥʫ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ 
ʚʽʜ ʚʧʣʠʚʫ ʟʤʽʥ ʬʘʢʪʦʨʽʚ ʟʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʜʽ-
ʷʣʴʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʪʘ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʈʦʟʨʦʙ-
ʣʝʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ: 
ð ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ 

ʢʨʝʜʠʪʫ; 
ð ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʽʚ ʟʤʽʥʠ ʢʦʞʥʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦ-

ʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʟʘ ʷʢʠʭ 
ʩʪʫʧʽʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʢʨʝʜʠʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʠʤ. 
ʄʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʽ-

ʜˇʨʫʥʪʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ 
ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʠʤ ʢʨʝʜʠʪʦʤ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ 
ʧʨʦʙʣʝʤʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʫ ʢʨʝʜʠʪʥʦʤʫ ʧʦʨʪʬʝʣʽ ʙʘʥʢʫ.  
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̑̏̈̃ȭ̠̠̈́̎̎ ̘̖̎̆̏̋̌́̒̉̎̉ ̨̘̖́̎̓́̄̏̎̒̓̉̎̉ ̨̄̏̑ȟ ̏̚ ̨̈́̒̎̏̃́̎ ̎́ 
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˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˟̨̠̆̏̑ ̨̄̏̑Ƞ ̨̘̎̆̓̋́ ̍́̓̆̍́̓̉̋́Ƞ ̨̘̎̆̓̋́ ̍̎̏Ȥ
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̎́ ̨̘́̎̓́̄̏̎̒̓̉̎́ ̄̑́Ƞ ̨̘̆̋̏̎̏̍̎̉̊ ̑̉̈̉̋Ƞ ̨̨̗̠̋̌́̒̉̋́̕ ̨̎̏̑̕Ȥ
̨̗̖̍́̊̎̉ ̨̗̒̉̓̔́̊Ȣ 

 
ˑ̠́̎̎́ ̑́̂̏̓́ ̠̐̏̒̃̆̎́̚ ̃̏̐̑̏̒́̍ ̒̏̃̍̆̒̓̎̏̄̏ ̠̐̑̉̍̆̎̆̎̉ ̃ 
̞̋̏̎̏̍̉̋̆ ̓̆̏̑̉̉ ̉̄̑ ̉ ̧̘̎̆̓̋̏̊ ̍́̓̆̍́̓̉̋̉Ȣ ˏ ̝̒̓́̓̆ ̐̑̆̅̌̏Ȥ
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̍̎̏̇̆̒̓̃̏Ƞ ̗̜̒̆̎́̑̎̊ ̖̐̏̅̏̅Ƞ ̘̠̋̌́̒̒̉̆̒̋́ ̘̠́̎̓́̄̏̎̉̒̓̉̆̒̋́ 
̉̄̑́Ƞ ̘̠̎̆̏̋̌́̒̒̉̆̒̋́ ̘̠́̎̓́̄̏̎̉̒̓̉̆̒̋́ ̉̄̑́Ƞ ̞̘̋̏̎̏̍̉̆̒̋̉̊ 
̑̉̒̋Ƞ ̗̠̋̌́̒̒̉̉̋́̉̕ ̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̗̒̉̓̔́̉̊Ȣ 

 
This work is devoted to the questions of a joint application in econom-
ics game theory and fuzzy mathematics. In the paper the process of 
constructing the fuzzy sets of the most reliable objects (projects) is 
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proposed. To estimate the values of membership ÆÕÎÃÔÉÏÎÓ ÉÔȭÓ ÕÓÅÄ 
the scenario approach and the solution of the corresponding classical 
or neoclassical antagonistic game that simulates the situation of deci-
sion-making under uncertainty, conflict and economic risk. The article 
describes the methods of solution of neoclassical antagonistic games, 
based on the classification of information situation. Solutions of spe-
cific problems are found. 

 
Keywords. Game theory; fuzzy mathematics; fuzzy set; scenario ap- 
proach; classical antagonistic game; neoclassical antagonistic game; 
economic risk; classification of information situations. 

 
ˏ̃̆̅̆̎̉̆ 
 
ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ð ʨʘʟʨʘʙʦʪʢʘ ʘʩʧʝʢʪʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ 
ʤʘʪʝʤʘʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʥʝʦʧʨʝʜʝ-
ʣʸʥʥʦʩʪʴ, ʥʝʧʦʣʥʦʪʫ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʴ, ʤʥʦʛʦʢʨʠʪʝ-
ʨʠʘʣʴʥʦʩʪʴ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ ʠ ʧʦʨʦʞʜʸʥʥʳʡ ʠʤʠ ʵʢʦʥʦʤʠʯʝʩ-
ʢʠʡ ʨʠʩʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 
ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪ-
ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘ-
ʪʝʤʘʪʠʢʠ) ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʨʝ-
ʰʝʥʠʷ ʤʘʪʨʠʯʥʳʭ ʠʛʨ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 
ʆʩʥʦʚʥʳʤʠ ʯʝʨʪʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʦʪ 

ʧʦʜʭʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʜʣʷ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦ- 
ʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥ- 
ʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʝ ʤʦʜʝʣʠ ʥʘ-
ʮʝʣʝʥʳ ʥʘ ʧʨʠʥʷʪʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝ-
ʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ɺʦ-ʚʪʦʨʳʭ, 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴʶ ʩʠʪʫʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ 
ʚʣʝʯʸʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʝʜʠʪʴ ʟʘ ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ 
ʠʛʨ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ 
ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ. 
ʇʫʩʪʴ ʩʠʪʫʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʥʪʘʛʦʥʠʩ- 

ʪʠʯʝʩʢʦʡ ʠʛʨʦʡ. ɼʘʣʝʝ ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟ-
ʥʳʭ ʢʣʘʩʩʘ ʤʘʪʨʠʯʥʳʭ ʠʛʨ. ʇʝʨʚʳʡ ð ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʥʪʘʛʦʥʠʩ-
ʪʠʯʝʩʢʠʝ ʠʛʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʘʪʨʠʯʥʳʝ ʠʛʨʳ ʩ ʧʦʣʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ [1]. ɺʪʦʨʦʡ ð ʥʝʦʢʣʘʩʩʠʯʝʩʢʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ 
ʠʛʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʘʪʨʠʯʥʳʝ ʠʛʨʳ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨ- 
ʤʘʮʠʝʡ [2, 3]. 
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˛̜̒̎̏̃̎̆ ̘̠̏̂̏̈̎́̆̎̉ ̉ ̜̓̆̑̍̉̎ 

ʂʣʘʩʩʠʯʝʩʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ (ʂɸʀ) ʙʫʜʝʤ ʥʘʟʳ-
ʚʘʪʴ ʤʘʪʨʠʯʥʫʶ ʠʛʨʫ ʩ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʜʣʷ ʢʦʪʦʨʦʡ 

1. ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ { }kiI ;...;;...;1=  ʚʩʝʭ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ 
ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ; 

2. ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ { }njJ ;...;;...;1=  ʚʩʝʭ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ 
ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ; 

3. ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʘ ʧʣʘʪʸʞʥʘʷ ʤʘʪʨʠʮʘ ( )jink r== ³RR  ʠʛʨʳ. 

ɿʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ jir  ð ʵʪʦ ʚʳʠʛʨʳʰʠ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥ ʧʨʠʤʝʥʠʣ ʚ ʧʘʨʪʠʠ ʠʛʨʳ ʩʚʦʶ i -ʶ ʯʠʩʪʫʶ ʩʪʨʘ-
ʪʝʛʠʶ, ʘ ʚʪʦʨʦʡ ð ʩʚʦʶ j -ʶ ʯʠʩʪʫʶ ʩʪʨʘʪʝʛʠʶ. ɺ ʢʘʞʜʦʡ ʧʘʨ-
ʪʠʠ ʠʛʨʳ ʟʥʘʯʝʥʠʝ ʧʨʦʠʛʨʳʰʘ ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘ-
ʯʝʥʠʝʤ ʚʳʠʛʨʳʰʘ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ. 
ʀʛʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʤʦʜʝʣʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʫʶ ʠʛʨʫ) [4], ʚ ʢʦʪʦʨʦʡ ʧʝʨʚʳʡ ʠʛʨʦʢ ʷʚʣʷʝʪʩʷ ʣʠʮʦʤ, ʧʨʠʥʠ-
ʤʘʶʱʠʤ ʨʝʰʝʥʠʷ (ʃʇʈ), ʘʢʪʠʚʥʦ ʠ ʦʩʤʳʩʣʝʥʥʦ ʚʳʙʠʨʘʶʱʠʤ 
ʩʚʦʠ ʩʪʨʘʪʝʛʠʠ, ʘ ʚʪʦʨʦʡ ð çʧʨʠʨʦʜʦʡè, ʪ.ʝ. ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝ-
ʜʦʡ. çʇʨʠʨʦʜʘè ʧʘʩʩʠʚʥʦ ʚʳʙʠʨʘʝʪ ʩʚʦʠ ʯʠʩʪʳʝ ʩʪʨʘʪʝʛʠʠ, ʪ. ʝ. 
ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ (ʥʝʦʩʦʟʥʘʥʥʦ) ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ 
ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ JjÍ . 
ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʱʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʣʘʪʸʞʥʘʷ ʤʘʪ- 

ʨʠʮʘ ()jink r== ³RR  ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʦʙʣʘʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ: +=RR , ʢʦʛʜʘ ʃʇʈ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦ-
ʚʘʪʴ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ jir  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʨʝʰʝʥʠʡ. ʊʘʢʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ ʤʦʞʥʦ ʨʝʰʘʪʴ ʢʘʢ 
ʚ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʷʭ ʠʛʨʦʢʦʚ, ʪʘʢ ʠ ʚ ʠʭ ʩʤʝʰʘʥʥʳʭ ʩʪʨʘʪʝʛʠʷʭ. 
ɼʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʤʝʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʃʇʈ ʤʦʞʥʦ ʨʝ-
ʰʘʪʴ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ, ʧʣʘʪʸʞʥʘʷ ʤʘʪʨʠʮʘ ʢʦʪʦʨʦʡ ʩʦʚ-
ʧʘʜʘʝʪ ʩ ʤʘʪʨʠʮʝʡ ( )jink r== ³RR  ʟʘʜʘʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ. 

ɼʘʣʝʝ ʙʫʜʝʤ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʠʩʭʦʜʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 
ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʩ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ, ʟʘ-
ʜʘʥʥʦʡ ʪʦʡ ʞʝ ʩʘʤʦʡ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʝʡ. ʊʘʢʦʝ ʦʪʦʞʜʝʩʪʚʣʝ-
ʥʠʝ ʜʘʸʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. 
ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʦʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 
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ʵʪʦʡ ʪʝʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦ-
ʛʠʭ ʩʪʘʜʠʡ (ʘ ʥʝ ʠʟ ʦʜʥʦʡ ʩʪʘʜʠʠ, ʢʦʛʜʘ ʬʠʢʩʠʨʫʝʪʩʷ ʯʠʩʣʦ ʥʘ-
ʙʣʶʜʝʥʠʡ), ʠ ʠʟʫʯʘʶʪʩʷ ʦʙʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚ ʢʦ-
ʪʦʨʳʭ ʃʇʈ ʜʦʣʞʥʦ ʧʨʠʥʷʪʴ ʦʜʥʦ ʠʟ ʤʥʦʛʠʭ ʨʝʰʝʥʠʡ. ʆʪʦʞ- 
ʜʝʩʪʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩ-
ʪʠʯʝʩʢʦʡ ʠʛʨʦʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 
ʠʣʠ ʫʧʦʨʷʜʦʯʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʯʠʩʪʳʝ ʩʪʨʘʪʝʛʠʠ ʃʇʈ. ɹʦʣʝʝ 
ʪʦʛʦ, ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 
ʩʤʝʰʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʃʇʈ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʩʪʨʘ- 
ʪʝʛʠʡ ʚʦʟʤʦʞʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʅʘʢʦʥʝʮ, ʦʪʦʞ-
ʜʝʩʪʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩ-
ʪʠʯʝʩʢʦʡ ʠʛʨʦʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʰʘʛʦʚʳʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʳ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʃʇʈ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ. 
ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝ-

ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ çʧʨʠʨʦʜʳè. ʆʙʱʝʧʨʠʥʷʪʘʷ ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʷ ʚʳʜʝʣʷʝʪ ʣʠʰʴ ʪʨʠ ʩʣʫʯʘʷ. ʇʝʨʚʳʡ ʩʣʫʯʘʡ ð ʵʪʦ ʧʨʠʥʷʪʠʝ 
ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʠʟʚʝʩʪʥʳ ʪʦʯ- 
ʥʦ. ɺʪʦʨʦʡ ʩʣʫʯʘʡ ð ʵʪʦ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ, 
ʢʦʛʜʘ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʤʦʜʝʣʷʤʠ. 
ʊʨʝʪʠʡ ʩʣʫʯʘʡ ð ʵʪʦ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝ-
ʣʸʥʥʦʩʪʠ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʪʨʫʜʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦ-
ʚʘʪʴ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʟʥʘʯʠʤʦʩʪʠ. 
ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʈ. ʀ. ʊʨʫʭʘʝʚʳʤ [5, ʉ. 13], 

ʚʳʜʝʣʷʝʪʩʷ ʩʝʤʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʊʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʷ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʝʝ ʚʳʙʨʘʪʴ ʢʨʠʪʝʨʠʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʣʫʯ-
ʰʝ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʩʠʪʫʘʮʠʠ, ʢʘʯʝʩʪʚʝʥʥʝʝ 
ʫʯʝʩʪʴ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʠʩʢ. 
ʇʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʧʣʘ- 

ʪʸʞʥʦʡ ʤʘʪʨʠʮʳ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥ-
ʥʳʭ ʠ ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦ-
ʥʦʤʠʢʠ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʵʣʝʤʝʥʪʳ 

ijr  ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ ð ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺ ʧʨʦʮʝʩʩʝ 
ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʨʠʮʳ ( )jink r== ³RR  ʠ ʦʮʝʥʢʠ ʪʦʯʥʳʭ ʠʩʪʠʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʝʸ ʵʣʝʤʝʥʪʦʚ jir  ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʪʠʧʠʯʥʳʝ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩ-
ʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʂ ʪʘʢʠʤ ʧʨʦʙʣʝʤʘʤ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ, ʚʦʧʨʦʩʳ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚʦʧʨʦʩʳ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʠʥ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚʘʨʠʘʥʪ, ʚʦʧʨʦʩʳ ʚʝʨʠʬʠʢʘʮʠʠ 
ʜʘʥʥʳʭ ʠ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʩʠʪʫʘʮʠʠ. 
ɺʦ-ʚʪʦʨʳʭ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʥʠʝʤ ʠ ʘʥʘ-

ʣʠʟʦʤ ʤʥʦʞʝʩʪʚʘ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ (ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ) ʃʇʈ. 
ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʩʘʤʦ ʤʥʦʞʝʩʪʚʦ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ ʃʇʈ ʤʦʞʝʪ 
ʦʙʣʘʜʘʪʴ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʸʪ ʫʧʨʦ- 
ʱʸʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʨʠ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ 
ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʪʫʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʊʘʢʦʝ ʫʧʨʦʱʝʥʠʝ 
ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʩʪʨʦʝʥʥʦʡ ʠʛʨʦʚʦʡ 
ʤʦʜʝʣʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʠ. 
ɺ-ʪʨʝʪʴʠʭ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʥʠʝʤ ʠ ʘʥʘ-

ʣʠʟʦʤ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ 
(ʤʥʦʞʝʩʪʚʘ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ). ʀ ʵʪʦ ʤʥʦʞʝʩʪʚʦ 
ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʘ ʫʧʨʦʱʸʥʥʦʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʞʝʣʘʪʝʣʴ-
ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʧʦʩʪʨʦʝʥʥʳʭ 
ʤʥʦʞʝʩʪʚ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ ʠʛʨʦʢʦʚ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʙʝʩʢʦʥʝʯʥʳʤ, 
ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ, ʥʝʧʨʝʨʳʚʥʳʤ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ 
ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʪʨʦʝʥ-
ʥʳʭ ʤʥʦʞʝʩʪʚ ʩ ʨʝʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʩʪʠʥʥʳʭ ʤʥʦʞʝʩʪʚ. 
ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʯʝʥʴ ʯʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʧʦʣʥʦʪʘ ʠʤʝʶʱʝʡʩʷ 

ʫ ʃʇʈ ʠʥʬʦʨʤʘʮʠʠ. ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝ ʜʣʷ ʚʩʝʭ 
ʵʣʝʤʝʥʪʦʚ jir  ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ ()jink r== ³RR  ʠʛʨʳ ʠʟʚʝʩʪʥʳ 

ʠʭ ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʦʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥ-
ʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ, ʦ ʢʦʪʦʨʳʭ ʨʝʯʴ ʧʦʡʜʸʪ ʥʠʞʝ, ʧʦʟʚʦʣʷʝʪ ʣʫ-
ʯʰʝ ʫʯʝʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʪ.ʝ. ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, 
ʢʦʥʬʣʠʢʪʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʠʩʢ, ʘ ʪʘʢ ʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 
ʫʨʦʚʝʥʴ ʨʠʩʢʘ. 
ʅʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ (ʅɸʀ) ʙʫʜʝʤ ʥʘ-

ʟʳʚʘʪʴ ʤʘʪʨʠʯʥʫʶ ʠʛʨʫ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʜʣʷ ʢʦʪʦʨʦʡ 
1. ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ { }kiI ;...;;...;1=  ʚʩʝʭ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ 

ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ; 
2. ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ { }njJ ;...;;...;1=  ʚʩʝʭ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ 

ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ; 
3. ʯʘʩʪʠʯʥʦ ʠʟʚʝʩʪʥʘ ʧʣʘʪʸʞʥʘʷ ʤʘʪʨʠʮʘ ()jink r== ³RR  ʠʛʨʳ. 

ʊʦ, ʯʪʦ ʧʣʘʪʸʞʥʘʷ ʤʘʪʨʠʮʘ ʠʟʚʝʩʪʥʘ ʯʘʩʪʠʯʥʦ, ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ jir  ʤʘʪʨʠʮʳ ()jink r== ³RR  ʠʤʝʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ 
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ʵʣʝʤʝʥʪ, ʪʦʯʥʦʝ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʠʟʚʝʩʪʥʦ. ʆʯʝʚʠʜ- 

ʥʦ, ʅɸʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʝʝ ʦʙʦʙʱʝʥʠʝ ʂɸʀ. 
ʕʣʝʤʝʥʪʳ jir  ð ʵʪʦ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʚʳʠʛʨʳʰʠ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ 

ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʧʘʨʪʠʠ ʠʛʨʳ ʦʥ ʧʨʠʤʝʥʠʣ ʩʚʦʶ i -ʶ ʯʠʩʪʫʶ 
ʩʪʨʘʪʝʛʠʶ, ʘ ʚʪʦʨʦʡ ð ʩʚʦʶ j -ʶ ʯʠʩʪʫʶ ʩʪʨʘʪʝʛʠʶ, ʧʨʠ ʵʪʦʤ ʚ 
ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʠʛʨʳ ʟʥʘʯʝʥʠʝ ʧʨʦʠʛʨʳʰʘ ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ ʩʦʚʧʘ-
ʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʚʳʠʛʨʳʰʘ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ. 

 

˜̏̒̓́̎̏̃̋́ ̜̐̑̏̂̌̆̍ 

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʅɸʀ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ 
ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʥʝʧʦʣʥʦ-
ʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ʇʦʵʪʦ-
ʤʫ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ ʘʩ-
ʧʝʢʪʦʚ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʚ ʮʝʣʦʤ, ʠ 
ʨʘʟʨʘʙʦʪʢʫ ʘʩʧʝʢʪʦʚ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦ-
ʤʠʢʠ ʩ ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʧʦʨʦʞʜʸʥʥʦ-
ʛʦ ʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦ-
ʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʩʥʦ- 
ʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʠ ʘʜʝʢʚʘʪʥʳʝ ʠʤʝʁ - 
ʱʝʡ ʤʝʩʪʦ ʩʠʪʫʘʮʠʠ. 
ʈʝʰʠʚ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʩʠʪʫʘʮʠʶ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʞʥʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʛʨʦʢʦʚ, 

ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʮʝʥʳ ʠʛʨʳ *
RV . ʇʫʩʪʴ ʚʝʢʪʦʨʳ ( )****= ki ppp ;...;;...;1p , 

( )****= nj qqq ;...;;...;1q  ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʛʨʦ-

ʢʦʚ. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʪʫʘʮʠʠ ʨʘʚʥʦʚʝʩʠʷ [6] ʢʦʤʧʦʥʝʥʪʳ 
ʚʝʢʪʦʨʦʚ ( )ki ppp ;...;;...;1=p , ( )nj qqq ;...;;...;1=q , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʛʨʦʢʦʚ, ʠ ʚʝʢʪʦʨʦʚ ( )****= ki ppp ;...;;...;1p , 

( )****= nj qqq ;...;;...;1q , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʦʪʥʦh ʝʥʠʷʤ 
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ʛʜʝ *RV  ð ʮʝʥʘ ʠʛʨʳ. 

ʇʨʠ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʧʪʠʤʘʣʴ-
ʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʛʨʦʢʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʩʦʦʪʥʦʰʝʥʠʷʤ (1)-(4). 
ɿʘʤʝʪʠʤ ʪʘʢ ʞʝ, ʯʪʦ ʠʤʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʝʜʣʦ-
ʚʫʶ ʪʦʯʢʫ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ (ʝʸ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ). 
ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʠʛʨ ʚ ʵʢʦʥʦ-

ʤʠʢʝ ʥʘʡʜʝʥʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ 
ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʚ ʦʙʰʠʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤʫ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʢʠ ʜʦ ʩʠʭ ʧʦʨ ʵʪʦʤʫ ʚʘʞʥʝʡʰʝʤʫ ʚʦʧʨʦʩʫ 
ʫʜʝʣʷʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. ʂ ʨʝʰʸʥʥʳʤ ʥʝʧʦʣʥʦʩʪʴʶ 
ʯʘʩʪʷʤ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ 
ʠʛʨ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʠʛʨ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩ-
ʣʝʜʦʚʘʥʠʷʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʚʦʧʨʦʩʳ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʅɸʀ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ; 
2. ʚʦʧʨʦʩʳ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 
3. ʚʦʧʨʦʩʳ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩ-

ʢʠʭ ʠʛʨ ʩ ʜʨʫʛʠʤʠ ʨʘʟʜʝʣʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʥʝʯʸʪ-
ʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ; 

4. ʚʦʧʨʦʩʳ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ, ʦʩ-
ʥʦʚʘʥʥʦʛʦ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠ-
ʩʪʠʯʝʩʢʦʡ ʠʛʨʳ. 

˜̙̑̏̒̓̆̊̉̆ ̜̍̆̓̏̅ ̙̠̑̆̆̎̉  
̘̖̎̆̏̋̌́̒̒̉̆̒̋̉ ́̎̓ ̘̖́̄̏̎̉̒̓̉̆̒̋̉ ̉̄̑ 

ʍʦʪʷ ʠʛʨʳ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʫʯʘʶʪʩʷ ʩ ʩʝʨʝʜʠʥʳ 
X X ʚʝʢʘ, ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʠʩʢ ʦʧ-
ʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʅɸʀ ʦʩʣʦʞʥʸʥ ʪʝʤ, ʯʪʦ ʠʛʨʦʢʠ ʚʳʥʫʞʜʝʥʳ 
ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʩ ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ 
ʠ ʧʦʨʦʞʜʸʥʥʦʛʦ ʠʤʠ ʨʠʩʢʘ. ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ 
ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʧʦʨʦʞʜʸʥʥʦʛʦ ʠʤʠ 
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ʨʠʩʢʘ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝ-
ʰʝʥʠʷ ʅɸʀ. ʅʠʞʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʪʦ-
ʜʦʚ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʅɸʀ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʨʨʝʢʪ- 
ʥʦʤ ʧʨʠʚʝʜʝʥʠʠ ʝʸ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʂɸʀ. 
ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʸʞʥʦʡ ʤʘʪ-

ʨʠʮʳ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ, ʵʢʩʪ-
ʨʘʧʦʣʠʨʦʚʘʥʠʷ, ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʂɸʀ 
ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʠʩʭʦʜʥʦʡ 
ʅɸʀ. ɺʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ, 
ʪ. ʝ. ʤʝʪʦʜʳ ʧʨʠʚʝʜʝʥʠʷ ʅɸʀ ʢ ʂɸʀ, ʟʘʚʠʩʷʪ ʦʪ ʠʤʝʶʱʝʡ ʤʝʩʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʩ-
ʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʝʡ (ʀʉ) lI  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʛʨʘʜʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ 
ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ijr , ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠ-

ʟʚʝʩʪʥʳ. 
ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʀʉ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʘʢʦʤ ʚʠʜʝ: 
1. ʅʫʣʝʚʘʷ ʀʉ 0I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ 

ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʠʟʤʝʨʝʥʳ ʩ ʩʫʱʝʩʪʚʝʥ-
ʥʳʤʠ ʦʰʠʙʢʘʤʠ. 

2. ʇʝʨʚʘʷ ʀʉ 1I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ 

ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʤʠ 
ʟʥʘʯʝʥʠʷʤʠ (ʨʝʘʣʠʟʘʮʠʷʤʠ) ʟʘʜʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʉɺ). 

3. ɺʪʦʨʘʷ ʀʉ 2I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ ʠʩ-

ʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʟʥʘ-
ʯʝʥʠʷʤʠ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. 

4. ʊʨʝʪʴʷ ʀʉ 3I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ ʠʩ-

ʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʜʘʥʥʳʤ 
ʦʛʨʘʥʠʯʝʥʠʷʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠʥʘʜʣʝʞʘʪ ʟʘʜʘʥʥʳʤ ʤʥʦʞʝʩʪʚʘʤ). 

5. ʏʝʪʚʸʨʪʘʷ ʀʉ 4I , ʢʦʛʜʘ ʦ ʟʥʘʯʝʥʠʷʭ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯ- 

ʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʥʝʪ ʥʠʢʘʢʦʡ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

6. ʇʷʪʘʷ ʀʉ 5I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ ʠʩ-

ʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʧʨʠʥʠʤʘʶʪ ʥʘʠʭʫʜʰʠʝ 
ʜʣʷ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ (ʃʇʈ) ʟʥʘʯʝʥʠʷ. ʇʷʪʫʶ ʀʉ ʩʣʝʜʫʝʪ ʧʨʠʤʝ-
ʥʷʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʃʇʈ ʩʯʠ-
ʪʘʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʠʩʢʦʚʘʪʴ. ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʞʸʩʪ-
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ʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʢʨʠʟʠʩʥʦʡ 
ʩʠʪʫʘʮʠʠ ʠʣʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ʃʇʈ ʢ ʨʠʩʢʫ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʥʝʩʢʣʦʥʥʦʩʪʴʶ ʢ ʨʠʩʢʫ. 

7. ʐʝʩʪʘʷ ʀʉ 6I , ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ 

ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʧʨʠʥʘʜʣʝʞʘʪ ʟʘʜʘʥʥʳʤ 
ʥʝʯʸʪʢʠʤ ʤʥʦʞʝʩʪʚʘʤ [7]. 

8. ʉʝʜʴʤʘʷ ʀʉ 7I  ð ʩʤʝʰʘʥʥʘʷ ʀʉ, ʢʦʛʜʘ ʠʤʝʶʪʩʷ ʭʦʪʷ ʙʳ 

ʜʚʘ ʵʣʝʤʝʥʪʘ jir , ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, 

ʧʨʠ ʵʪʦʤ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʭʦʪʷ ʙʳ ʥʘ 
ʜʚʝ ʛʨʫʧʧʳ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʝʩʪʦ ʩʚʦʷ ʩʦʙʩʪʚʝʥ-
ʥʘʷ ʀʉ, ʠʣʠ ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ jir , ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ, ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷ-
ʤʠ ʟʘʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʚʦʡʥʦʡ ʧʨʠʨʦʜʳ. ʂ ʦʙʲʝʢʪʘʤ ʜʚʦʡʥʦʡ 
ʧʨʠʨʦʜʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʣʫʯʘʡʥʳʝ ʬʫʥʢʮʠʠ (ʚ ʪ. ʯ. 
ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ), ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-
ʙʦʡ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʉɺ, ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 
ʥʝʩʣʫʯʘʡʥʳʭ (ʦʙʳʯʥʳʭ) ʬʫʥʢʮʠʡ. 
ʇʨʠʚʝʜʸʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʀʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠ-

ʨʝʥʥʫʶ (ʟʘ ʩʯʸʪ ʚʚʝʜʝʥʠʷ ʥʫʣʝʚʦʡ ʀʉ) ʠ ʫʪʦʯʥʸʥʥʫʶ (ʜʣʷ ʬʦʨ-
ʤʫʣʠʨʦʚʢʠ ʧʦʥʷʪʠʷ ʩʝʜʴʤʦʡ ʀʉ) ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʚʧʝʨʚʳʝ ʧʨʝʜ-
ʣʦʞʝʥʥʫʶ ʚ ʨʘʙʦʪʝ [8]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʀʉ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 
ʨʘʙʦʪʝ [8], ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʚʪʦʨʷʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʀʉ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝ-
ʜʳ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʈ. ʀ. ʊʨʫʭʘʝʚʳʤ [5, ʉ. 13]. 
ʇʨʠ ʨʝʰʝʥʠʠ ʅɸʀ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʠʭ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳ-
ʤʠ (ʠ/ʠʣʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ) ʟʥʘʯʝʥʠʷʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ 
ʨʝʰʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʂɸʀ, ʟʘʜʘʥʥʫʶ ʧʦʣʫʯʝʥʥʦʡ ʧʦʣʥʦʩ-
ʪʴʶ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʝʡ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʂɸʀ). 
ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʧʦʣʥʦʪʳ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʦʣʝ ʢʘʞʜʦʡ ʀʉ. 

1. ɺ ʧʦʣʝ ʥʫʣʝʚʦʡ ʀʉ 0I  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʮʝʥʦʢ 
ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

2. ɺ ʧʦʣʝ ʧʝʨʚʦʡ ʀʉ 1I  ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʟʘ-

ʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷʤʠ ʦʧʨʝʜʝʣʸʥʥʳʭ (ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ) ʯʠʩʣʦʚʳʭ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʉɺ (ʥʘʧʨʠʤʝʨ, ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠ-
ʤʠ ʦʞʠʜʘʥʠʷʤʠ). 
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3. ɺ ʧʦʣʝ ʚʪʦʨʦʡ ʀʉ 2I  ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʟʘ-

ʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʠ-
ʧʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʭ ʘʨʛʫʤʝʥʪʦʚ. 

4. ɺ ʧʦʣʝ ʪʨʝʪʴʝʡ ʀʉ 3I  ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʟʘ-

ʤʝʥʠʪʴ ʠʭ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʟʥʘʯʝʥʠʷʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʟʘʜʘʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ. 

5. ɺ ʧʦʣʝ ʯʝʪʚʸʨʪʦʡ ʀʉ 4I  ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʠʭ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʟʥʘʯʝʥʠʷʤʠ. 

6. ɺ ʧʦʣʝ ʧʷʪʦʡ ʀʉ 5I  ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʟʘʤʝ-

ʥʠʪʴ ʟʥʘʯʝʥʠʷʤʠ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʤʠ ʟʥʘʯʝʥʠʝ ʧʣʘʪʸʞʥʦʡ ʬʫʥʢ-

ʮʠʠ ( )ää
= =

ÖÖ=
k

i

n

j
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1 1
R  ʠʛʨʳ, ʝʩʣʠ ʵʪʘ ʬʫʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʘ ʥʘ ʦʙ-

ʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʸʞʥʦʡ 
ʤʘʪʨʠʮʳ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʩʦʦʪʥʦʰʝʥʠʡ (1)ð(4). 

7. ɺ ʧʦʣʝ ʰʝʩʪʦʡ ʀʉ 6I  ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʤʝʪʦʜ 

ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ, ʪ. ʝ. ʤʝʪʦʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪ-
ʚʘ ʚ ʯʸʪʢʦʝ ʯʠʩʣʦ. ʅʘʧʨʠʤʝʨ, ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ 
ʟʘʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʚʝʣʠ-
ʯʠʥ. ɺ ʫʩʣʦʚʠʷʭ ʵʪʦʡ ʀʉ ʥʝʠʟʙʝʞʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘ- 
ʪʠʢʠ. 

8. ɺ ʧʦʣʝ ʩʝʜʴʤʦʡ ʀʉ 7I  ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝʠʟ-

ʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩʚʦʡ ʧʦʜʭʦʜ, ʭʘʨʘʢʪʝʨʥʳʡ 
ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʀʉ. ɽʩʣʠ ʞʝ ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ 
ʬʫʥʢʮʠʡ, ʪʦ ʟʘʤʝʥʘ ʚʩʝʭ ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʡ ʠʭ ʢʦʥʢʨʝʪʥʳʤʠ 
ʩʝʯʝʥʠʷʤʠ ʧʝʨʝʚʦʜʠʪ ʩʠʪʫʘʮʠʶ ʠʟ ʧʦʣʷ ʀʉ 7I  ʚ ʧʦʣʝ ʧʝʨʚʦʡ ʀʉ 

1I , ʘ ʟʘʤʝʥʘ ʚʩʝʭ ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʡ ʠʭ ʢʦʥʢʨʝʪʥʳʤʠ ʨʝʘʣʠʟʘ-

ʮʠʷʤʠ ð ʚ ʧʦʣʝ ʚʪʦʨʦʡ ʀʉ 2I . 

ʆʯʝʚʠʜʥʦ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 
ʅɸʀ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʨʝʰʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʂɸʀ. ɼʣʷ ʦʢʦʥʯʘʪʝ-
ʣʴʥʦʛʦ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʩʭʦʜʥʦʡ ʅɸʀ ʤʦʞʝʪ ʧʦ-
ʪʨʝʙʦʚʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ, ʨʘʩʧʦ-
ʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʪʝʦʨʠʠ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʠʥ-
ʬʦʨʤʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʦʛʦ ʥʝʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-
ʪʝʨʘ. 
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˗̝̏̑̑̆̋̓̎̏̒̓ ̠̐̑̉̍̆̎̆̎̉  
̓̆̏̑̆̓̉̋̏-̉̄̑̏̃̏̄̏ ̐̏̅ ̖̏̅́ ̠̅̌ ̠̠̐̑̉̎̓̉ ̙̑̆̆̎̉̊ 
 
ʇʦ ʤʥʝʥʠʶ ɸ. ɺʘʣʴʜʘ ʦʩʥʦʚʥʦʡ ʤʦʜʝʣʴʶ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʛʨʘ. ʆʩʥʦʚʥʳʝ ʧʨʠ- 
ʥʮʠʧʳ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʥʝʢʦʪʦʨʳʝ ʝʸ ʨʝ-
ʟʫʣʴʪʘʪʳ ʦʧʠʩʘʥʳ ɸ. ɺʘʣʴʜʦʤ ʚ [4]. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ 
ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩ-
ʢʫʶ ʠʛʨʫ ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠ-
ʯʝʩʢʦʡ ʠʛʨʦʡ. ʊʘʢʦʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʪʨʝʙʫʝʪ ʦʪ ʃʇʈ ʦʧʨʝʜʝʣʸʥ-
ʥʦʡ ʦʩʪʦʨʦʞʥʦʩʪʠ. ʂʦʨʨʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ 
ʠʛʨ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ 
ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ. ʂ ʧʨʝʜʧʦʩʳʣʢʘʤ ʢʦʨ- 
ʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʵʢʦʥʦʤʠʢʝ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ [9, ʉ. 20ð21]: 

1. ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʨʦʥ (ʠʛʨʦʢʦʚ), ʧʨʠ ʵʪʦʤ ʭʦʪʷ ʙʳ 
ʦʜʠʥ ʫʯʘʩʪʥʠʢ, ʘ ʠʤʝʥʥʦ ʃʇʈ, ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʘʢʪʠʚʥʦ ʠ ʦʩ-
ʤʳʩʣʝʥʥʦ ʚʳʙʠʨʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʨʝʰʝʥʠʷ; 

2. ʃʇʈ ʜʦʣʞʥʦ ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 
ʜʝʡʩʪʚʠʡ (ʩʪʨʘʪʝʛʠʡ, ʘʣʴʪʝʨʥʘʪʠʚ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ), ʠʟ 
ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴ-
ʥʦʝ ʨʝʰʝʥʠʝ; 

3. ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-
ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʝʜʝʥʠʡ ʦʙ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʩʠʪʫʘʮʠʠ; 

4. ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠ-
ʜʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʫʶ ʤʦʜʝʣʴ (ʥʘʧʨʠ-
ʤʝʨ, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠʥʬʦʨ- 
ʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪ-
ʨʠʮʳ); 

5. ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʛʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʤʧʦʥʝʥʪ ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ 
ʠʛʨʦʢʦʚ, ʮʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʠ ʠʭ 
ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ; 

6. ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʠʛʨʳ ʚ ʚʠʜʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 
ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʠʛʨ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦ-
ʤʠʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠʤʝ-
ʥʝʥʠʝ ʪʝʦʨʠʠ ʠʛʨ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥ-
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ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʧʨʠʚʝʜʸʪ ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ, 
ʧʨʠʥʷʪʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

 
˜̏̒̓́̎̏̃̋́ ̘̈́̅́̉ 
 
ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩ-

ʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʶʱʝʡ 
ʩʠʪʫʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʃʇʈ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʨʝʜʠ 
ʠʤʝʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʝ. ʅʘʠʙʦʣʝʝ 
ʥʘʜʸʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʧʨʦʝʢʪʘʤʠ) ʩʯʠʪʘʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ 
ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʚʦʟ- 
ʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ ʦʞʠʜʘʝʤʦʡ ʧʨʠʙʳʣʠ). ʄʥʦʞʝʩʪʚʦ 
ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʠ ʟʘʜʘʸʪ ʤʥʦʞʝʩʪʚʦ 
{ }kiI ;...;;...;1=  ʚʩʝʭ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʡ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ, ʪ.ʝ. ʤʥʦ-

ʞʝʩʪʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʃʇʈ. 
ʄʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʙʫʜʝʤ ʠʥ- 

ʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ( ) ( ) ( ){ }kiI ki mmm= ;...;;...;1
~

1 . 

ʇʨʠ ʵʪʦʤ ʤʥʦʞʝʩʪʚʦ { }kiI ;...;;...;1=  ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʵʪʦʛʦ ʥʝ- 

ʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʘ ʟʥʘʯʝʥʠʝ im ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ i -ʛʦ 

ʵʣʝʤʝʥʪʘ ʟʘʜʘʸʪ ʦʮʝʥʢʫ ʥʘʜʸʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ 
(ʧʨʦʝʢʪʘ). 
ʅʠʞʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʦʠʩʢʘ ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʥʘʜʞy- 

ʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦ-
ʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʧʦʜʭʦʜʝ, ʘ ʠʤʝʥʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴ-
ʥʦʛʦ ʨʝʰʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʩʠʪʫʘ-
ʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉʥʘʯʘʣʘ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠ- 
ʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ 
ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʜʣʷ ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʦ ʫʨʦʚʥʶ ʠʭ ʥʘʜʸʞʥʦʩʪʠ (ʪʦʯʥʝʝ ʧʦ ʫʨʦʚ-
ʥʶ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ). ɿʘʪʝʤ ð ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʜʣʷ ʫʧʦʨʷʜʦʯʝʥʠʷ ʨʘʩʩ-
ʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʫʨʦʚʥʶ ʠʭ ʥʘʜʸʞʥʦʩʪʠ. 

 
˜̠̑̉̎̓̉̆ ̜̖̋̑̆̅̉̓̎ ̙̑̆̆̎̉̊ 
 
ɹʘʥʢʦʚʩʢʘʷ ʠ, ʦʩʦʙʝʥʥʦ, ʢʨʝʜʠʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʢʦʥʬʣʠʢʪʥʦʩʪʴʶ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴʶ ʠ ʩ ʧʦ-
ʨʦʞʜʸʥʥʳʤ ʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʠʩʢʦʤ. ɺ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʨʦʩʪʦʤ 
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ʦʙʲʸʤʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠ-
ʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʢʨʝʜʠʪʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʣʦʚʠʷ ʢʨʝ-
ʜʠʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ ʠʟʤʝʥʠʣʠʩʴ, ʢʘʢ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʪʘʢ 
ʠ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʠʣʩʷ ʠ ʫʨʦʚʝʥʴ ʢʨʝʜʠʪʥʦʛʦ 
ʨʠʩʢʘ, ʙʝʟ ʢʦʪʦʨʦʛʦ, ʧʨʘʚʜʘ, ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʙʘʥʢʘʤʠ ʧʨʠ- 
ʙʳʣʠ. 
ʂʨʝʜʠʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʠʥʪʝʥ- 

ʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥ ʉʅɻ 
ʠ ʫʨʦʚʥʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 
ʧʨʠʦʙʨʝʣʠ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷ-
ʪʦʛʦ ʙʘʥʢʘ ʠ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʆʩʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʛʦ 
ʨʘʟʚʠʪʠʷ ʙʘʥʢʘ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟʳ 
ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʢʨʝʜʠʪ-
ʥʦʛʦ ʨʠʩʢʘ. ɺ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ʤʝʪʦʜʦʚ 
ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʘʯʠ ʢʨʝʜʠʪʘ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ, ʙʘʥʢ ʠʣʠ ʬʠʥʘʥʩʦʚʦʝ ʫʯʨʝʞʜʝʥʠʝ ʠʟ- 
ʫʯʘʝʪ ʨʘʟʣʠʯʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩʫʙʲʝʢʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʪʝʥʜʫʶʱʝʛʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʘ. ʉʨʝʜʠ ʵʪʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʤʝʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʸʪʥʦʩʪʴ 
ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʠʟʥʝʩ-ʧʣʘʥ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦ-
ʝʢʪʘ, ʝʩʣʠ ʢʨʝʜʠʪ ʙʝʨʸʪʩʷ ʧʦʜ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʝʢ-
ʪʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʸʤʱʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʷʚʣʷ- 
ʝʪʩʷ ʝʛʦ ʢʨʝʜʠʪʥʘʷ ʠʩʪʦʨʠʷ. ɺ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 
ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʙʶʨʦ ʢʨʝʜʠʪʥʳʭ ʠʩʪʦʨʠʡ (ɹʂʀ), ʚ ʢʦʪʦʨʳʝ 
ʦʙʨʘʱʘʶʪʩʷ ʙʘʥʢʠ ʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʟʘʸʤʱʠʢʝ: ʢʦʛʜʘ ʠ ʢʘʢʠʝ ʢʨʝʜʠʪʳ 
ʝʤʫ ʚʳʜʘʚʘʣʠʩʴ, ʠʤʝʣʠʩʴ ʣʠ ʜʝʬʦʣʪʳ, ʧʨʦʩʨʦʯʝʥʥʳʝ ʠʣʠ ʟʘʤʦ-
ʨʦʞʝʥʥʳʝ ʢʨʝʜʠʪʳ. ʉ ʨʘʟʚʠʪʠʝʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʙʘʥʢʠ ʠ 
ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʩʪʨʘʥ ʉʅɻ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʚʳ-
ʜʘʯʝ ʢʨʝʜʠʪʘ ʚʩʸ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪ ʠʟʫʯʝʥʠʶ ʢʨʝʜʠʪʥʳʭ 
ʠʩʪʦʨʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ. 
ʂʨʝʜʠʪʥʘʷ ʠʩʪʦʨʠʷ ð ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢʠʝ ʢʨʝʜʠʪʳ ʚ 

ʙʘʥʢʘʭ ʙʨʘʣ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʸʤʱʠʢ, ʥʘʩʢʦʣʴʢʦ ʜʠʩʮʠʧʣʠʥʠʨʦ-
ʚʘʥʥʦ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚʦʟʚʨʘʪʳ ʢʨʝʜʠʪʦʚ ʠ ʚʳʧʣʘʪʳ ʧʨʦʮʝʥ-
ʪʦʚ. ʅʘ ʜʝʣʝ ʢʨʝʜʠʪʥʘʷ ʠʩʪʦʨʠʷ ð ʵʪʦ ʦʙʳʯʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ 
ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʟʘʸʤʱʠʢʝ ʠ 
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ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʤ ʢʨʝʜʠʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 
ɺʝʜʸʪ ʝʛʦ ɹʂʀ ð ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʝ ʜʣʷ 
ʵʪʠʭ ʮʝʣʝʡ. ʌʦʨʤʠʨʫʝʪʩʷ ʢʨʝʜʠʪʥʘʷ ʠʩʪʦʨʠʷ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ 
ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʙʘʥʢʘʤʠ-ʢʨʝʜʠʪʦʨʘʤʠ, ʥʦ ʠ ʠʟ ʩʚʝʜʝ-
ʥʠʡ, ʜʦʙʳʪʳʭ ʙʶʨʦ ʠʟ ʧʫʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʝʝʩʪʨʦʚ ʠ ʙʘʟ 
ʜʘʥʥʳʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʘʟ, ʩʦʜʝʨʞʘʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʪʘʡ-
ʥʫ. ʅʘʣʠʯʠʝ ʫ ʟʘʸʤʱʠʢʘ ʧʨʦʩʨʦʯʝʥʥʳʭ ʚʳʧʣʘʪ ʧʦ ʢʨʝʜʠʪʘʤ, ʩʫ-
ʜʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʘʢʪʦʚ ʜʦʩʨʦʯʥʦʛʦ ʧʦʛʘʰʝʥʠʷ ʪʘʢʞʝ ʥʘʡʜʸʪ 
ʦʪʨʘʞʝʥʠʝ ʚ ʝʛʦ ʢʨʝʜʠʪʥʦʤ ʜʦʩʴʝ. 
ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʜʘʣʝʝ ʚʝʟʜʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʙʘʥʢ ʥʝ 

ʚʳʜʘʸʪ ʢʨʝʜʠʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʸʤʱʠʢʘʤ, ʠʤʝʶʱʠʤ ʧʨʦʙʣʝʤ-
ʥʳʝ ʠ/ʠʣʠ ʥʝʧʦʛʘʰʝʥʥʳʝ ʢʨʝʜʠʪʳ. ʉʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
ʪʘʢʠʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: 

1. ʠʟʚʝʩʪʥʦʝ ʤʥʦʞʝʩʪʚʦ { }kiI ;...;;...;1=  ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʟʘʸʤʱʠʢʦʚ, ʧʨʝʪʝʥʜʫʶʱʠʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚ ʜʘʥʥʦʤ ʙʘʥʢʝ ʦʜʥʦʪʠ-
ʧʥʳʭ ʢʨʝʜʠʪʦʚ, ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʧʝʨʚʳʤʠ ʥʘʪʫʨʘʣʴʥʳʤʠ ʯʠʩ-
ʣʘʤʠ; 

2. ʠʟʚʝʩʪʥʦʝ ʤʥʦʞʝʩʪʚʦ { }nj SSSS ;...;;...;1=  ʚʝʣʠʯʠʥ ʚʩʝʭ ʢʨʝ-

ʜʠʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦ-
ʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʠ ʫʧʦʨʷʜʦʯʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʧʦ ʚʦʟʨʘʩ-
ʪʘʥʠʶ ʠʭ ʟʥʘʯʝʥʠʡ; 

3. ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʮʘ ()jink r== ³RR , 

ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ jir  ʢʦʪʦʨʦʡ ʨʘʚʥʳ ʢʦʣʠʯʝʩʪʚʫ ʢʨʝʜʠʪʦʚ ʚʝ-

ʣʠʯʠʥʦʡ jS , ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ i -ʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʸʤʱʠʢʦʤ. 

ɹʫʜʝʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʟʘʤy- 
ʱʠʢʦʚ ʢʘʢ ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʘ ( ) ( ) ( ){ }kiI ki mmm= ;...;;...;1

~
1 . 

ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ i  ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʫʨʦ-
ʚʝʥʴ ʥʘʜʸʞʥʦʩʪʠ, ʪ.ʝ. ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ im, ʛʜʝ 

[ ]1;0Ími , ki ,1= . ɽʩʣʠ ʜʣʷ i -ʛʦ ʟʘʸʤʱʠʢʘ ʦʢʘʞʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦ 

ʨʘʚʝʥʩʪʚʦ 0=mi , ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 
ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʸʤʱʠʢʘʤʠ ʝʛʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʝʥʘʜʸʞʥʳʤ. 
ɸ ʝʩʣʠ ʜʣʷ i -ʛʦ ʟʘʸʤʱʠʢʘ ʦʢʘʞʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 1=mi , 
ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 
ʟʘʸʤʱʠʢʘʤʠ ʝʛʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤ. ʆʪʤʝʪʠʤ, 
ʯʪʦ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ im ʬʫʥʢ-
ʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʝʧʫʪʘʮʠʠ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ: ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 
(ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʘʥʩʘʤʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʝʪʝʥʜʝʥʪʦʚ) ʩʪʝʧʝʥʴ 
ʫʙʝʞʜʸʥʥʦʩʪʠ ʃʇʈ, ʪ.ʝ. ʙʘʥʢʘ, ʚ ʪʦʤ, ʯʪʦ ʟʘʸʤʱʠʢʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 
ʧʦʛʘʩʷʪ ʢʨʝʜʠʪʳ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ im, ki ,1= , ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘ-
ʜʣʝʞʥʦʩʪʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ, ʟʘʜʘʥʥʫʶ 
ʤʘʪʨʠʮʝʡ ()jink r== ³RR . ʉʭʝʤʫ ʧʨʠʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ 
ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

1. ʦʮʝʥʢʘ (ʩʦʛʣʘʩʥʦ ʩʢʦʨʠʥʛʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ) ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʟʘʸʤʱʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʩʦʚʦʢʫʧʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʙʘʣʣʘ; 

2. ʩ ʫʯʸʪʦʤ ʥʘʡʜʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʙʘʣ- 
ʣʘ i -ʛʦ ʟʘʸʤʱʠʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʝʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʝʡʪʠʥ-
ʛʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʟʘʜʘʸʪʩʷ ʜʠʘʧʘʟʦʥ [ ]ii ba ; , ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʦ 
ʧʨʠʥʘʜʣʝʞʘʪʴ ʟʥʘʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʜʣʷ 
ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʸʤʱʠʢʘ; 

3. ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʀʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʧʨʝʜʝ-
ʣʸʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ; 

4. ʝʩʣʠ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʅɸʀ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʀʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʧʨʝ-
ʜʝʣʸʥʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ, ʪʦʯʥʳʝ ʠʩ-
ʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ; 

5. ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ (ʜʣʷ 
ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ 
ʠʛʨʘ ʥʝ ʩʦʜʝʨʞʠʪ ʩʝʜʣʦʚʦʡ ʪʦʯʢʠ ʠ ʠʤʝʝʪ ʨʝʰʝʥʠʝ ʚ ʩʤʝʰʘʥʥʳʭ 
ʩʪʨʘʪʝʛʠʷʭ ʠʛʨʦʢʦʚ); 

6. ʚʳʯʠʩʣʝʥʠʝ ʦʮʝʥʦʢ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦ 
ʬʦʨʤʫʣʝ ** Ö=m ii pC , ʛʜʝ *

ip  ð ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʧʦʥʝʥʪʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʤʝʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ ;...;( 1
**= pp  

);...; **
ki pp , ʘ ʤʥʦʞʠʪʝʣʴ 

*
=

i
i

p
C

max

1
 (ʩ ʪʝʤ, ʯʪʦʙʳ 1max =m*i

i
); 

7. ʧʦʩʪʨʦʝʥʠʝ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ( ) ( ) ( ){ }kiI ki
*** mmm= ;...;;...;1

~
1  

ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ; 
8. ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ic  ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚ-

ʢʠ i -ʛʦ ʟʘʸʤʱʠʢʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 
 

( ) ( ) iiiiiiiii baabbc Öm-+Öm=-Öm-= *** 1 , ki ,1= . (6) 
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ʕʪʘ ʩʭʝʤʘ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠ-
ʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʟʘʸʤʱʠʢʦʚ. ʅʦ, ʠʤʝʥʥʦ ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʨʝʧʫʪʘʮʠʡ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ 
ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʘ ʠʣʠ ʜʣʷ ʦʪʢʘʟʘ ʚ ʝʛʦ ʚʳ-
ʜʘʯʝ, ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ 
ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʚ ʩʣʫʯʘʝ ʚʳʜʘʯʠ ʢʨʝʜʠʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘ-
ʸʤʱʠʢʫ. 
ɽʩʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʠʛʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʠʪʫʘʮʠʶ ʧʨʠ- 

ʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʜʝʨʞʠʪ ʩʝʜʣʦʚʫʶ ʪʦʯʢʫ ʠ ʠʤʝʝʪ ʨʝ- 
ʰʝʥʠʝ ʚ ʯʠʩʪʳʭ ʩʪʨʘʪʝʛʠʷʭ, ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ 
*
ip  ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ʯʠʩ- 
ʪʳʭ ʩʪʨʘʪʝʛʠʡ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ. 
ʍʦʪʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʘʤ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥ-

ʢʠ ʙʘʥʢʦʚʩʢʠʭ, ʚ ʪ.ʯ. ʠ ʢʨʝʜʠʪʥʳʭ, ʨʠʩʢʦʚ ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ 
ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʚʦʧʨʦʩʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʢʨʝʜʠʪʥʳʭ ʠʩʪʦʨʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʜʦ ʩʠʭ ʧʦʨ ʚʥʠ-
ʤʘʥʠʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʥʝ ʫʜʝʣʷʣʦʩʴ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʤʝʥʝ- 
ʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝ-
ʥʠʠ ʢʨʝʜʠʪʥʳʭ ʠʩʪʦʨʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʦʟʚʦʣʷʝʪ 
ʫʤʝʥʴʰʠʪʴ ʢʘʢ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʥʝʚʦʟʚʨʘʪʘ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʠ 
ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ ʧʦ ʚʳ-
ʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ, ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʜʘʥʥʦʛʦ ʙʘʥʢʘ ʚ ʮʝʣʦʤ. ɼʘʥʥʦʝ ʟʘʤʝʯʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ 
ʤʝʪʦʜʫ ʧʨʠʥʷʪʠʷ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʩʦʚʤʝʩʪ-
ʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘ-
ʪʝʤʘʪʠʢʠ. 

 
˜̠̑̉̎̓̉̆ ̜̖̋̑̆̅̉̓̎ ̙̑̆̆̎̉̊  
̃ ̠̖̔̒̌̏̃̉ ̐̏̌̎̏̊ ̏̐̑̆̅̆̌ ̧̎̎̏̒̓̉ 
 
ʇʫʩʪʴ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʠʤʝʶ- 

ʱʠʭʩʷ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ ʦʜʥʦʪʠʧʥʳʭ ʠ ʙʣʠʟʢʠʭ ʧʦ ʚʝʣʠʯʠʥʝ ʢʨʝʜʠʪʦʚ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪ ʪʘʢʠʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: 

1. ʤʥʦʞʝʩʪʚʦ { }3;2;1=I  ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ; 

2. ʤʥʦʞʝʩʪʚʦ { }654321 ;;;;; SSSSSSS=  ʚʝʣʠʯʠʥ ʚʩʝʭ ʢʨʝʜʠʪʦʚ, 
ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʪʝʥʮʠʘ-
ʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ; 
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3. ʤʘʪʨʠʮʘ ( )
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=== ³

020100

101001

011020

63 jirRR , ʛʜʝ ʵʣʝʤʝʥʪ 

jir  ð ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʦʚ ʚʝʣʠʯʠʥʦʡ jS , ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ 

i -ʤ ʟʘʸʤʱʠʢʦʤ. 
ʉʥʘʯʘʣʘ ʥʘʡʜʸʤ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʟʘʸʤʱʠʢʦʚ ʠ ʩʘʤʦ ʵʪʦ 
ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ. 
ɺ ʟʘʜʘʥʥʦʡ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʝ ʩʝʜʣʦʚʦʡ ʵʣʝʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ, 

ʪ. ʢ. 

{ } 00;0;0maxminmaxmax ===a=a ij
ji

i
i

r , 

{ } 11;1;1;1;2;1minmaxminmin ===b=b ij
ij

j
j

r , 

ɓmaxmin10minmax ==<==a ji
ij

ji
ji

rr . 

ʋʧʨʦʩʪʠʪʴ ʟʘʜʘʥʥʫʶ ʤʘʪʨʠʮʫ ()jir== ³63RR  ʪʘʢ, ʯʪʦʙʳ ʭʦʪʷ 

ʙʳ ʫ ʦʜʥʦʛʦ ʠʛʨʦʢʘ ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʜʚʝ ʝʛʦ ʯʠʩʪʳʝ ʩʪʨʘʪʝʛʠʠ, 
ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʂɸʀ, ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝʡ 

()jir== ³63RR , ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʤʤʝʪʨʠ-

ʯʥʫʶ ʧʘʨʫ ʚʟʘʠʤʥʦ-ʜʚʦʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠ-
ʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʂɸʀ, ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝʡ ()jir== ³63RR , ʠʤʝʝʪ 

ʚʠʜ: ( )4,0;4,0;2,0=*p , ( )0;0;0;4,0;2,0;4,0=*q , 4,0=*RV , ʜʣʷ ʢʦʪʦ-
ʨʳʭ ʩʧʨʘʚʝʜʣʠʚʳ ʚʩʝ ʩʦʦʪʥʦʰʝʥʠʷ (1)-(5). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

5,2
4,0

1

max

1
===

*

i
ip

C , 5,01 =m
* , 12 =m

* , 13=m
* , ʦʪʢʫʜʘ ʠʩʢʦʤʦʝ ʥʝ-

ʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʨʠʤʝʪ ʩʣʝʜʫ-
ʶʱʠʡ ʚʠʜ: 

 
( )( )( ){ } ( )( )( ){ }31;21;15,03;2;1

~
321 =mmm= ***I . 

 
ʇʨʦʢʦʤʤʝʥʪʠʨʫʝʤ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʵʪʦʤ ʵʪʘʧʝ, ʨʝʟʫʣʴʪʘʪ. ʅʘʠ-

ʤʝʥʝʝ ʥʘʜʸʞʥʳʤ ʦʢʘʟʘʣʩʷ ʧʝʨʚʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʸʤʱʠʢ. ʅʘʠʙʦ-
ʣʝʝ ʥʘʜʸʞʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʸʤʱʠ-
ʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʚʧʘʣʠ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘ- 
ʮʠʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʝʨʚʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʸʤʱʠʢ, ʦʢʘ-
ʟʘʚʰʠʡʩʷ ʥʘʠʤʝʥʝʝ ʥʘʜʸʞʥʳʤ, ʧʦʣʫʯʠʣ ʨʘʥʝʝ ʙʦʣʴʰʝ ʚʩʝʭ ʢʨʝʜʠ-
ʪʦʚ: 4 ʢʨʝʜʠʪʘ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʧʦʣʫʯʠʣʠ ʨʘʥʝʝ ʪʦʣʢɹʦ ʧʦ 3. 
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ʇʫʩʪʴ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʜʘʥʥʦʛʦ ʙʘʥʢʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʝʤʫ 
ʚʳʜʘʪʴ ʢʨʝʜʠʪʳ ʚʩʝʤ ʪʨʸʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʸʤʱʠʢʘʤ, ʥʦ ʵʪʠʭ 
ʨʝʩʫʨʩʦʚ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʣʶʙʳʭ ʜʚʫʭ ʧʦʪʝʥʮʠʘʣʴ-
ʥʳʭ ʟʘʸʤʱʠʢʦʚ ʠʟ ʪʨʸʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ. ʊʦʛʜʘ ʩʦʛʣʘʩʥʦ ʥʘʡ-
ʜʝʥʥʳʤ ʦʮʝʥʢʘʤ ʫʨʦʚʥʝʡ ʥʘʜʸʞʥʦʩʪʠ ʠʟ ʪʨʸʭ ʠʤʝʶʱʠʭʩʷ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʳʜʘʪʴ ʢʨʝʜʠʪʳ 
ʪʦʣʴʢʦ ʚʪʦʨʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʸʤʱʠʢʘʤ. 
ʇʫʩʪʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʫʯʸʪʦʤ ʥʘʡʜʝʥʥʳʭ ʦʮʝʥʦʢ ʠʭ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʝʡ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʵʪʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʨʝʜʩʪʘ-
ʚʣʷʶʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʦʪʨʝʟʢʠ: [ ][ ]1,14;12; 11 =ba , [ ][ ]15;13; 22 =ba , 

[ ][ ]5,15;14; 33 =ba . 

ʅʘʡʜʸʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ic  ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʢʘʞ-
ʜʦʛʦ ʠʟ ʪʨʸʭ ʠʤʝʶʱʠʭʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ. 
ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ (6), ʥʘʭʦʜʠʤ 
 

( ) ( ) %05,131,145,01125,01 11111 =Ö-+Ö=Öm-+Öm= ** bac , 

( ) ( ) %1315111311 22222 =Ö-+Ö=Öm-+Öm= ** bac , 

( ) ( ) %145,15111411 33333 =Ö-+Ö=Öm-+Öm= ** bac . 
 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʥʘʡʜʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʂɸʀ, ʟʘʜʘʥ-

ʥʦʡ ʤʘʪʨʠʮʝʡ ()ijr== ³63RR , ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʟʘʸʤʱʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʝʡ, 

ʠʤʝʝʪ ʚʠʜ ( )( )( ){ }31;21;15,0
~
=I . ʇʝʨʚʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʸʤʱʠʢ 

ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫ- 
ʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʜʚʫʤʷ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʝʧʫʪʘ- 
ʮʠʠ ʢʦʪʦʨʳʭ ʩʦʚʧʘʣʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ 
ʩʨʝʜʩʪʚ ʙʘʥʢ ʤʦʞʝʪ ʦʪʢʘʟʘʪʴ ʚ ʢʨʝʜʠʪʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʨʚʦʤʫ 
ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ (ʭʦʪʷ ʦʥ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤ ʢʨʝʜʠ-
ʪʥʳʤ ʨʝʡʪʠʥʛʦʤ, ʯʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʜʠʘʧʘ-
ʟʦʥʦʚ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ). ʉ ʫʯʸʪʦʤ 
ʢʨʝʜʠʪʥʳʭ ʨʝʡʪʠʥʛʦʚ ʜʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʚ ʩʣʫ-
ʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ ʢʘʞʜʦʤʫ ʠʟ ʪʨʸʭ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʙʘʥʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʠʪʴ ʠʤ 
ʩʣʝʜʫʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʢʨʝʜʠ-
ʪʦʚʘʥʠʷ: 05,131=c  %, 132=c  %, 143=c  %. 
ʇʨʠʥʷʪʠʝ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʝʜʣʘʛʘʝʤʦʤ 

ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʧʦʜʭʦʜʝ, ʦʩʣʦʞʥʝʥʦ ʨʷʜʦʤ ʥʝʨʝʰʸʥʥʳʭ ʟʘ-
ʜʘʯ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʩʝʪʴ ɹʂʀ ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʥʘ ʥʘ-
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ʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʣʝʯʸʪ ʧʦʚʳʰʝʥʥʳʡ 
ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ʇʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʢʦ-
ʥʦʜʘʪʝʣʴʩʪʚʦ ʩʪʨʘʥ ʉʅɻ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʡ ʢʦʨʨʝʢʮʠʠ, ʧʨʘ-
ʚʦʧʨʠʤʝʥʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʠʥʬʦʨ-
ʤʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ɹʂʀ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʘʭ, ʥʝ- 
ʧʦʣʥʘ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʡʜʝʥʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝ-
ʪʘʮʠʠ. ɺ-ʪʨʝʪʴʠʭ, ʩʘʤ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞ- 
ʥʸʥ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʅɸʀ ʟʘʚʠʩʠʪ ʦʪ ʠʤʝʶʱʝʡ ʤʝʩ- 
ʪʦ ʀʉ, ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʂɸʀ.  
ɺ-ʯʝʪʚʸʨʪʳʭ, ʧʨʠʥʷʪʠʝ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʝʜ-
ʣʘʛʘʝʤʦʤ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʧʦʜʭʦʜʝ, ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʣʠʟʘʮʠʠ 
ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʦʪʢʘʟʝ ʚʳ-
ʜʘʯʠ ʢʨʝʜʠʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ, ʨʘʥʝʝ ʘʢʪʠʚʥʦ ʠ ʤʥʦʛʦ 
ʙʨʘʚʰʝʛʦ ʢʨʝʜʠʪʳ.  
˜̠̑̉̎̓̉̆ ̜̖̋̑̆̅̉̓̎ ̙̑̆̆̎̉̊  
̃ ̠̖̔̒̌̏̃̉ ̎̆̐̏̌̎̏̊ ̏̐̑̆̅ ̧̆̌̎̎̏̒̓̉ 
 
ʇʫʩʪʴ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ 

ʠʤʝʶʱʠʭʩʷ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝ-
ʨʠʦʜ ʚʨʝʤʝʥʠ ʦʜʥʦʪʠʧʥʳʭ ʠ ʙʣʠʟʢʠʭ ʧʦ ʚʝʣʠʯʠʥʝ ʢʨʝʜʠʪʦʚ ʭʘ- 
ʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: 

1. ʤʥʦʞʝʩʪʚʦ { }3;2;1=I  ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ; 

2. ʤʥʦʞʝʩʪʚʦ { }654321 ;;;;; SSSSSSS=  ʚʝʣʠʯʠʥ ʚʩʝʭ ʢʨʝʜʠʪʦʚ, 
ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʪʝʥʮʠ- 
ʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ; 

3. ʤʘʪʨʠʮʘ ( )
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r jiRR , ʛʜʝ ʵʣʝ-

ʤʝʥʪ jir  ð ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʦʚ ʚʝʣʠʯʠʥʦʡ jS , ʨʘʥʝʝ ʧʦʣʫ-

ʯʝʥʥʳʭ i -ʤ ʟʘʸʤʱʠʢʦʤ, 21r  ð ʵʪʦ ʵʣʝʤʝʥʪ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ 

( )( )( ){ }41,0;35,0;26,0
~

21 =R , ʦʙʦʟʥʘʯʘʶʱʝʛʦ ʥʝʯʝʪʢʫʶ ʦʮʝʥʢʫ ʧʦ 

ʧʝʨʚʦʤʫ ʟʘʸʤʱʠʢʫ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʨʘʥʝʝ (ʠ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʧʦ-
ʛʘʩʠʣ) ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʯʝʪʳʨʴʤʷ ʢʨʝʜʠʪʘʤʠ ʚʝ-
ʣʠʯʠʥʦʡ 2S  (ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʘʢʦʡ ʦʮʝʥʢʝ), 33r  ð 
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ʵʣʝʤʝʥʪ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ( )( )( )( ){ }44,0;39,0;22,0;11,0
~

33 =R , 

ʘ 35r  ð ʵʣʝʤʝʥʪ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ( )( )( ){ }57,0;49,0;33,0
~

35=R . 

ʀʤʝʝʪ ʤʝʩʪʦ ʰʝʩʪʘʷ ʀʉ 6I . ʇʦʣʥʳʡ ʧʝʨʝʙʦʨ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ 21r , 33r , 53r  ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ. ʉ 

ʫʯʸʪʦʤ ʟʘʜʘʥʥʳʭ ʥʝʯʸʪʢʠʭ ʤʥʦʞʝʩʪʚ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 
3 Ö 4 Ö 3 = 36 ʂɸʀ. ʇʨʠʚʝʜʸʤ ʜʘʥʥʫʶ ʅɸʀ ʢ ʂɸʀ. ɼʣʷ ʵʪʦʛʦ ʵʣʝ-
ʤʝʥʪʘʤ ʤʘʪʨʠʮʳ ()jir== ³63RR , ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠ-

ʟʚʝʩʪʥʳ, ʧʨʠʜʘʜʠʤ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤ ʚʝʣʠʯʠʥʘʤ: 8,221 =r , 333 =r , 

2,453 =r . 

ɺ ʧʦʣʫʯʝʥʥʦʡ ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʝ ʩʝʜʣʦʚʦʡ ʵʣʝ-
ʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ: 

 
b==<==a ji

ij
ji

ji
rr maxmin10minmax . 

 
ʋʧʨʦʩʪʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʫʶ ʤʘʪʨʠʮʫ =R  

( )jir== ³63R  ʪʘʢ, ʯʪʦʙʳ ʭʦʪʷ ʙʳ ʫ ʦʜʥʦʛʦ ʠʛʨʦʢʘ ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ 

ʜʚʝ ʝʛʦ ʯʠʩʪʳʝ ʩʪʨʘʪʝʛʠʠ, ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʂɸʀ, 
ʟʘʜʘʥʥʦʡ ʧʦʣʫʯʝʥʥʦʡ ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʝʡ == ³63RR  

( )jir= , ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʠʤʤʝʪʨʠʯʥʫʶ ʧʘʨʫ ʚʟʘʠʤʥʦ-ʜʚʦʡ- 

ʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʂɸʀ, ʟʘ-
ʜʘʥʥʦʡ ʧʦʣʫʯʝʥʥʦʡ ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʝʡ ()jir== ³63RR , 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: ö
÷

õ
æ
ç

å
=*

71

14
;

71

42
;

71

15
p , ö

÷

õ
æ
ç

å
=* 0;0;0;

71

14
;

71

15
;

71

42
q , 

71

42
=*RV . 

ʉʦʛʣʘʩʥʦ ʥʘʡʜʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʠʩʭʦʜʥʦʡ ʅɸʀ ʠʤʝʝʤ 

42

71

7142

1
==C , 

14

5

42

71
11 =Ö=m ** p , 1

42

71
22 =Ö=m ** p , 

3

1

42

71
33 =Ö=m ** p , 

ʦʪʢʫʜʘ ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʟʘʸʤʱʠʢʦʚ ʠʤʝʝʪ 

ʚʠʜ ( )
ý
ü
û

í
ì
ë

ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å
= 3

3

1
;2/1;1

14

5~
I . ɺʪʦʨʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʸʤʱʠʢʘ 

ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤ. ʊʨʝʪʴʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʟʘʸʤʱʠʢʘ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʘʠʤʝʥʝʝ ʥʘʜʸʞʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʜʨʫʛʠʤʠ ʜʚʫʤʷ (ʭʦʪʷ ʫʨʦʚʝʥʴ ʝʛʦ ʥʘʜʸʞʥʦʩʪʠ ʧʦʯʪʠ ʩʦʚʧʘʜʘʝʪ ʩ 
ʫʨʦʚʥʝʤ ʥʘʜʸʞʥʦʩʪʠ ʧʝʨʚʦʛʦ ʟʘʸʤʱʠʢʘ). ʇʦʵʪʦʤʫ ʧʨʠ ʦʛʨʘʥʠ-
ʯʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʙʘʥʢʫ ʩʣʝʜʫʝʪ ʦʪʢʘʟʘʪʴ ʚ ʢʨʝʜʠʪʝ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʪʴʝʤʫ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ. 
ʇʫʩʪʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʵʪʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʸʤʱʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʦʪʨʝʟʢʠ: [ ][ ]1,14;12; 11 =ba , [ ][ ]15;13; 22 =ba , 

[ ][ ]5,15;14; 33 =ba . 

ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ (6), ʥʘʭʦʜʠʤ 
 

( ) 35,131,14
14

5
112

14

5
1 11111 =Öö

÷

õ
æ
ç

å
-+Ö=Öm-+Öm= ** bac , 

( ) ( ) 1315111311 22222 =Ö-+Ö=Öm-+Öm= ** bac , 

( ) 155,15
3

1
114

3

1
1 33333 =Öö

÷

õ
æ
ç

å
-+Ö=Öm-+Öm= ** bac . 

 
ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʥʘʡʜʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʅɸʀ, ʟʘʜʘʥʥʦʡ ʯʘʩʪʠʯ-

ʥʦ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʝʡ ()jir== ³63RR , ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʟʘʸʤ-

ʱʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʝʡ, ʠʤʝ- 

ʝʪ ʚʠʜ ( )
ý
ü
û

í
ì
ë

ö
÷

õ
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ç
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I . ɺʪʦʨʦʡ ʟʘʸʤʱʠʢ ʦʙʣʘʜʘʝʪ ʥʘʠ-

ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ ʧʦ ʩʨʘʚ- 
ʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ, ʘ ʪʨʝʪʠʡ ʟʘʸʤʱʠʢ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʠʤ 
ʟʥʘʯʝʥʠʝʤ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩ-
ʪʘʣʴʥʳʤʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ  
ʙʘʥʢʫ ʩʣʝʜʫʝʪ ʦʪʢʘʟʘʪʴ ʚ ʢʨʝʜʠʪʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʪʴʝʤʫ ʧʦ-
ʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ. ɺ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ 
ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ ʜʘʥʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʸʤʱʠʢʘʤ ʙʘʥʢʫ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦ-
ʮʝʥʪʥʳʭ ʩʪʘʚʦʢ: 35,131=c  %, 132=c  %, 153=c  %. 

 
˜̠̑̉̎̓̉̆ ̗̜̖̉̎̃̆̒̓̉̉̏̎̎ ̙̑̆̆̎̉̊ 
 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʦʨʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʮʝʥʦʢ. ʉʠʩʪʝʤʘ ʦʮʝʥʦʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʨʘʩʯʸ-
ʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʧʦʟʠʮʠʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʬʠʥʘʥʩʦʚʳʭ 
ʧʦʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ 
ʠʥʬʣʷʮʠʶ, ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʢʦʥʬʣʠʢʪʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʠʩʢ. 
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ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʚ ʧʦʩʪʩʦʚʝʪ-
ʩʢʠʭ ʩʪʨʘʥʘʭ ʪʨʝʙʫʝʪ ʫʯʸʪʘ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩ-
ʪʝʡ. ʋʯʸʪ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦʩʪʩʦʚʝʪ-
ʩʢʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʫʯʸʪ ʧʦʩʣʝʜʩʪʚʠʡ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠʯʠʥ ʤʠ- 
ʨʦʚʦʛʦ ʢʨʠʟʠʩʘ, ʥʘʯʘʚʰʝʛʦʩʷ ʚ 2008 ʛʦʜʫ, ʪʨʝʙʫʶʪ ʧʨʠʚʣʝʯʝ- 
ʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʝ ʧʨʦʝʢʪʳ, ʧʦʜʣʝ-
ʞʘʱʠʝ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʦʨʦʤ. ʉʘʤʦ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸ-
ʞʥʳʭ ʧʨʦʝʢʪʦʚ ʙʫʜʝʤ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʥʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʘ 

( ) ( ) ( ){ }kiI ki mmm= ;...;;...;1
~

1 , ʛʜʝ im ð ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

i -ʛʦ ʧʨʦʝʢʪʘ ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ I
~

, ki ,1= . ʄʥʦʞʝʩʪʚʦ I
~

 ð 

ʵʪʦ ʥʝʯʸʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 
{ }kiI ;...;;...;1=  ʚʩʝʭ ʧʨʦʝʢʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʚʝʩʪʦʨʦʤ ʚ ʥʘ-

ʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦ-
ʞʝʩʪʚʦ I  ð ʵʪʦ ʦʙʳʯʥʦʝ (ʥʝ ʥʝʯʸʪʢʦʝ) ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʘ 
ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʠʥʚʝʩʪʦʨʘ ð ʵʪʦ ʢʦʨʨʝʢʪʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ 
ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʪ.ʝ. ʟʥʘʯʝʥʠʡ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ im, 

ki ,1= , ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ I
~

. 

ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦ- 
ʥʦʤʠʢʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʯʠʩʪʳʡ ʜʠ-
ʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ NPV, ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ IRR, 
ʠʥʜʝʢʩ ʜʦʭʦʜʥʦʩʪʠ PI, ʩʨʦʢ (ʧʝʨʠʦʜ) ʦʢʫʧʘʝʤʦʩʪʠ ʙʝʟ ʫʯʸʪʘ ʜʠʩ-
ʢʦʥʪʠʨʦʚʘʥʠʷ PP ʠ ʩʨʦʢ (ʧʝʨʠʦʜ) ʦʢʫʧʘʝʤʦʩʪʠ ʩ ʫʯʸʪʦʤ ʜʠʩʢʦʥ-
ʪʠʨʦʚʘʥʠʷ DPP. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪ. ʝ. 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ, ʥʝ ʦʜʠʥʘʢʦ-
ʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 
ʥʝʚʦʟʤʦʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʣʫʯʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʦʯʥʳʝ 
ʜʘʥʥʳʝ ʦʙ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʧʝʨʸʜ 
ʥʝʠʟʚʝʩʪʥʳ ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ, ʥʘ-
ʧʨʠʤʝʨ, ʧʨʝʜʩʪʦʷʱʠʝ ʪʝʤʧʳ ʠʥʬʣʷʮʠʠ, ʙʫʜʫʱʠʝ ʮʝʥʳ ʠ ʙʫʜʫ-
ʱʠʡ ʩʧʨʦʩ. ɼʣʷ ʫʯʸʪʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʧʦʨʦ-
ʞʜʸʥʥʦʛʦ ʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙ- 
ʨʘʟʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʮʝʥʘʨʥʳʤ ʧʦʜʭʦʜʦʤ. ʇʨʠʤʝʥʷʷ ʨʘʟʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʤʝ-
ʪʦʜʳ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʚʳʜʚʠʛʘʷ ʨʘʟʥʳʝ ʩʮʝʥʘ-
ʨʠʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ 
ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʥʘʡʪʠ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ  
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ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʝʢʪʳ 
ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 
ɺ ʨʘʟʚʸʨʥʫʪʦʡ ʬʦʨʤʝ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʡ ʤʦ-
ʜʝʣʴʶ m,, JI , ʛʜʝ { }kiI ;...;;...;1=  ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʝʢʪʦʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʚʝʩʪʦʨʦʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, 
{ }njJ ;...;;...;1=  ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʩʮʝʥʘʨʠʝʚ (ʩʦʩʪʦʷʥʠʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʨʝʜʳ), ( )jink m=m=m ³  ð ʧʣʘʪʸʞʥʘʷ ʤʘʪʨʠʮʘ ʠʛʨʳ, 

jim  ð ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ i -ʛʦ ʧʨʦʝʢʪʘ ʥʝʯʸʪʢʦʤʫ 

ʤʥʦʞʝʩʪʚʫ I
~

 ʚ ʫʩʣʦʚʠʷʭ j -ʛʦ ʩʮʝʥʘʨʠʷ, ki ,1= , nj ,1= . ɺʦʦʙʱʝ 
ʛʦʚʦʨʷ, ʜʘʥʥʘʷ ʠʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʛʨʫ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ 
ʫʨʦʚʥʶ ʠʭ ʥʘʜʸʞʥʦʩʪʠ ʵʪʫ ʠʛʨʫ ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ ʩʦʦʪʚʝʪʩ-
ʪʚʫʶʱʝʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʦʡ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʫʧʦʨʷ-
ʜʦʯʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦ-
ʨʠʠ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʩʦʩʪʦʠʪ ʠʟ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶ- 
ʱʠʭ ʵʪʘʧʦʚ. 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʦʨʦʤ ʤʥʦʞʝʩʪʚʘ I  ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘ-
ʝʤʳʭ ʧʨʦʝʢʪʦʚ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʦʨʦʤ ʤʥʦʞʝʩʪʚʘ J  ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 
ʩʮʝʥʘʨʠʝʚ. 

3. ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʚ 
ʫʩʣʦʚʠʷʭ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʣʘʩ-
ʩʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

4. ʆʮʝʥʢʘ ʟʥʘʯʝʥʠʡ jim  ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ i -ʛʦ ʧʨʦʝʢʪʘ 

ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ I
~

 ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 
j -ʛʦ ʩʮʝʥʘʨʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʮʝʥʢʘ ʟʥʘʯʝʥʠʡ jim  ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʦʮʝʥʢʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʚʳʯʠʩʣʝʥ-
ʥʳʭ ʜʣʷ ʫʩʣʦʚʠʡ ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ. 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʀʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʧʨʝʜʝ-
ʣʸʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

6. ɽʩʣʠ ʩʠʪʫʘʮʠʶ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪ ʅɸʀ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʀʉ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ, ʪʦʯ-
ʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ. 

7. ʈʝʰʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ, ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝʡ 
( )jink m=m=m ³ . 
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8. ɺʳʯʠʩʣʝʥʠʝ ʯʠʩʣʘ 
*

=
i

i
p

C
max

1
, ʛʜʝ *

ip  ð ʢʦʤʧʦʥʝʥʪʘ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ, ki ,1= , ʠ ʦʮʝʥʦʢ ʟʥʘʯʝʥʠʡ 

ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ I
~

 ʧʦ 
ʬʦʨʤʫʣʝ 

 
** Ö=m ii pC , ki ,1= . (7) 

 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʫʨʦʚʥʶ ʠʭ 

ʥʘʜʸʞʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʝʩʣʠ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʘʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʠʛʨʘ ʥʝ ʩʦʜʝʨʞʠʪ ʩʝʜʣʦʚʫʶ ʪʦʯ-
ʢʫ, ʪ. ʝ. ʟʥʘʯʝʥʠʷ ʯʠʩʪʳʭ ʮʝʥ ʥʝ ʩʦʚʧʘʜʘʶʪ b=b<a=a j

j
i

i
minmax , 

ʛʜʝ ji
j

i m=a min , ki ,1= , ji
i

j m=b max , nj ,1= , ʪʦ ʚ ʬʦʨʤʫʣʝ (7) ʚ 

ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ *
ip  ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʤʝh ʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ. 
ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʠʛʨʘ  

ʩʦʜʝʨʞʠʪ ʩʝʜʣʦʚʫʶ ʪʦʯʢʫ, ʪ. ʝ. ʯʠʩʪʳʝ ʮʝʥʳ ʠʛʨʳ ʩʦʚʧʘʜʘʶʪ 

b=b=a=a j
j

i
i

minmax , ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ *
ip  

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ʯʠʩ-
ʪʳʭ ʩʪʨʘʪʝʛʠʡ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʫ ʧʝʨʚʦʛʦ ʠʛʨʦʢʘ 
ʥʝʪ ʯʠʩʪʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʪʨʦʛʦ ʜʦʤʠʥʠʨʫʶʱʝʡ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʝʛʦ 
ʯʠʩʪʳʝ ʩʪʨʘʪʝʛʠʠ, ʘ ʝʛʦ ʯʠʩʪʘʷ ʩʪʨʘʪʝʛʠʷ l  ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʘʢʩʠ-

ʤʠʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʪ. ʝ. b=a=al . ʊʦʛʜʘ 1=*lp , ʧʨʠ ʵʪʦʤ ʟʥʘʯʝ-

ʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ( )****= ki ppp ;...;;...;1p  ʩʣʝʜʫ-
ʝʪ ʦʮʝʥʠʪʴ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠʛʨʳ, ʟʘʜʘʥʥʦʡ 
ʤʘʪʨʠʮʝʡ ( )nk ³-m¡=m¡ 1 , ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʤʘʪʨʠʮʳ m ʚʳʯʸʨʢʠʚʘʥʠʝʤ 

ʩʪʨʦʢʠ l . 
ɺ-ʪʨʝʪʴʠʭ, ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʠʥʚʝʩʪʦʨʫ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʤʠʥʠ- 
ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʥʘʜʸʞʥʦʩʪʠ *C  (ʥʘʧʨʠʤʝʨ, 25,0=*C  

ʠʣʠ 75,0=*C ), ʧʨʠ ʵʪʦʤ ʠʥʚʝʩʪʦʨʫ ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ i -ʡ 
ʧʨʦʝʢʪ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʫʨʦʚʥʷ ʥʘʜʸʞ-

ʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ **²m Ci . 

ɺ-ʯʝʪʚʸʨʪʳʭ, ʝʩʣʠ ʜʣʷ ʧʣʘʪʸʞʥʦʡ ʤʘʪʨʠʮʳ m ʠʟʚʝʩʪʥʳ ʪʦʯ-

ʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʝʸ ʵʣʝʤʝʥʪʦʚ ijm, ʪʦ ʠʤʝʝʤ ʂɸʀ, ʘ 



˛ ̒̏̃̑̆̍̆̎̎̏̍ ̐̑̉̍̆̎̆̎̉̉ ̃ ̞̋̏̎̏̍̉̋̆ ̓̆̏̑̉̉ ̉̄̑ȣ  ˍȢ ˏ Ȣ ˞ ̉̄́̌ 

 

 185 

ʝʩʣʠ ʪʦʯʥʳʝ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʚʝʩʪʥʳ ʥʝ ʜʣʷ ʚʩʝʭ ʝʸ ʵʣʝʤʝʥ-
ʪʦʚ ijm, ʪʦ ʠʤʝʝʤ ʅɸʀ. 

ɺ-ʧʷʪʳʭ, ʧʨʝʜʣʘʛʘʝʤʫʶ ʤʦʜʝʣʴ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ 
ʫʨʦʚʥʶ ʠʭ ʥʘʜʸʞʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙ- 
ʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʤ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ. 
ɺ-ʰʝʩʪʳʭ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ 

ʫʨʦʚʥʶ ʠʭ ʥʘʜʸʞʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʢʘʢ ʨʷʜʦʤ ʜʦʩʪʦʠʥʩʪʚ (ʥʘʧʨʠ-
ʤʝʨ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʯʝʪʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʜʣʷ ʢʘʞʜʦʛʦ, ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ, ʧʨʦʝʢʪʘ ʩ ʧʦʨʪʬʝʣʴʥʳʤ ʧʦʜ- 
ʭʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʩʫʱʝʩʪʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʝʢ-
ʪʦʚ ʧʦ ʚʩʝʡ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ), ʪʘʢ ʠ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ (ʥʘʧʨʠ-
ʤʝʨ, ʯʨʝʟʤʝʨʥʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ). ɼʘʥʥʫʶ ʤʦʜʝʣʴ ʫʧʦʨʷʜʦʯʠʚʘ-
ʥʠʷ (ʨʘʥʞʠʨʦʚʘʥʠʷ) ʧʨʦʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠ- 
ʤʝʥʝʥʠʠ ʪʝʦʨʠʠ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ-
ʤʝʥʷʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʥʚʝʩʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʝʤʫ ʥʝʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦ ʨʠʩʢʦʚʘʪʴ. 

 
ˏ̜̜̃̏̅ 
 
1. ɺ ʩʣʫʯʘʝ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʜʣʷ 

ʫʯʸʪʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩ- 
ʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʝʦʢʣʘʩʩʠʯʝʩʢʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ 
ʠʛʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʘʪʨʠʯʥʳʝ ʠʛʨʳ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨ- 
ʤʘʮʠʝʡ. 

2. ɼʣʷ ʧʦʠʩʢʘ ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʫʨʦʚʥʝʡ ʥʘʜʸʞʥʦʩʪʠ ʨʘʩʩʤʘʪ-
ʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦ-
ʜʝʣʴ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ (ʨʘʥʞʠʨʦʚʘʥʠʷ), ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʦʚʤʝʩʪ-
ʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝ- 
ʤʘʪʠʢʠ. 

3. ʇʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦ ʢʨʝʜʠʪʦʚʘʥʠʠ ʠʣʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ, 
ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʩʣʝ-
ʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʪʘʢ ʠ ʧʦʨʪʬʝʣʴʥʳʡ 
(ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ)). 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ (ʧʦ ʤʥʦʛʠʤ 
ʧʨʠʟʥʘʢʘʤ) ʠ ʦʩʥʦʚʘʥ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠ-
ʟʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

4. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʝ ʠʩʢʣʶʯʝʥʥʳʭ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʲʝʢʪʦʚ 
(ʧʨʦʝʢʪʦʚ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʨʪʬʝʣʴʥʦ, ʪ. ʝ. ʩʣʝʜʫʝʪ 
ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ) ʧʦ ʠʭ 
ʩʦʚʦʢʫʧʥʦʩʪʠ. 
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5. ʆʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʟʘʸʤʱʠʢʦʚ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ, 
ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ ʢʨʝʜʠʪʥʳʭ ʠʩʪʦʨʠʡ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʠ ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ 
ʧʨʠʥʷʪʠʠ ʢʨʝʜʠʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʘʢ ʫʨʦʚʝʥʴ 
ʨʠʩʢʘ ʥʝʚʦʟʚʨʘʪʘ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦ-
ʟʥʠʢʥʦʚʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ ʧʦ ʚʳʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ, ʪʘʢ ʠ ʫʨʦ-
ʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʙʘʥʢʘ ʚ ʮʝʣʦʤ. 

6. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʠʛʨ ʩ 
ʥʝʯʸʪʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ ʧʨʠ ʧʨʠʥʷʪʠʠ ʢʨʝʜʠʪʥʳʭ ʠ ʠʥʚʝʩʪʠʮʠʦʥ-
ʥʳʭ ʨʝʰʝʥʠʡ ʦʙʣʘʜʘʝʪ ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ ʘʥʘʣʠʟʘ ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʝʢʪʦʚ), ʯʠʩʣʝʥʥʳʤ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝʤ ʫʨʦʚʥʝʡ 
ʠʭ ʥʘʜʸʞʥʦʩʪʠ), ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ (ʥʘʧʨʠʤʝʨ, ʯʨʝʟʤʝʨʥʦʡ ʦʩʪʦ-
ʨʦʞʥʦʩʪʴʶ). 
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˜̗̑̏̆̒̉ ̠̒̓̃̏̑̆̎̎ȟ ̠̃̉̃̆̅̆̎̎ ̎́ ̑̉̎̏̋ ̓́ ̨̗̩̆̋̒̐̌̔́̓́ ̨̂̑̆̎̅̃ 
̖̟̝̠́̑́̋̓̆̑̉̈̔̓̒ ̨̘̟̎̆̃̉̈̎́̆̎̒̓ ̨̩̑̈̎̏ ̐̑̉̑̏̅̉ȟ ̏̚ ̏̂̔̍̏̃̌̆Ȥ
̎̏ ̓̑̔̅̎̏́̍̉̚ ̠̐̑̏̄̎̏̈̔̃́̎̎ ̨̗̩̑̆́̋ ̩̃̆̌̉̋̏ ̄̑̔̐̉ ̟̌̅̆̊Ȣ ˛̅Ȥ
̎̉̍ ̨̈ ̨̝̙̎́̊̂̌ ̖̆̆̋̓̉̃̎̉̕ ̨̨̎̒̓̑̔̍̆̎̓̃ ̟̠̍̏̅̆̌̃́̎̎ ̨̄̔̍́̎̒Ȥ
̘̖̓̉̎̉ ̒̉̒̓̆̍ ̃ ̖̔̍̏̃́ ̨̘̎̆̃̉̈̎́̆̎̏̒̓ ̤ ̨̨̘̎̆̓̋ ̨̖̩̓̆̎̏̌̏̄Ȣ ˏ̒̓́- 
̎̏̃̌̆̎̏ȟ ̏̚ ̃ ̨̂̑̆̎̅̉̎̈ ̨̘̙̎́̊́̒̓̆ ̟̝̈́̒̓̏̒̏̃̔̓ ̨̨̘̎̆̓̋ ̖̓̆̎̏Ȥ
̨̩̌̏̄ȟ ̨̠̋ ̢̟̝̠̑̔̎̓̔̓̒ ̎́ ̨̘̎̆̓̋̏̍̔ ̨̃̉̃̆̅̆̎̎ȟ ̨̐̑̆̅̒̓́̃̌̆̎̎ ̎̆Ȥ
̘̖̃̉̈̎́̆̎̉ ̖̅́̎̉ ̨̘̎̆̓̋̉̍̉ ̍̎̏̇̉̎́̍̉ ̓́ ̨̘̖̎̆̓̋̉ ̖̐́̑̎̉ ̐̏Ȥ
̨̠̠̖̑̃̎̎̎ ̝́̌̓̆̑̎́̓̉̃Ȣ ˜̏̅̆̋̔̅̉ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̗̐̑̉̎̉̐ ˎ̆̌̌- 
̍́̎́ ɂ ˔́̅̆ȟ ̨̘̎̆̓̋̔ ̨̗̟̋̌́̒̓̆̑̉̈́ ̓́ ̨̨̘̎̆̓̋ ̈́̐̉̓̉ ̅̏ ̂́̈ ̅́Ȥ
̖̎̉Ȣ ˏ ̨̒̓́̓̓ ̨̈̅̊̒̎̆̎̏ ̠̏̄̌̅ ̠̃̉̋̏̑̉̒̓́̎̎ ̘̖̈́̈̎́̆̎̉ ̨̘̖̎̆̓̋̉ 
̨̖̓̆̎̏̌̏̄̊ ̠̅̌ ̨̙̠̃̉̑̆̎̎ ̘̖̐̑́̋̓̉̎̉ ̘̈́̅́ ̨̗̟̠̏̎̃́̎̎ȟ ̍̏̅̆Ȥ
̟̠̌̃́̎̎ȟ ̨̗̩̋̌́̒̓̆̑̉̈́ ̓́ ̨̨̗̩̏̐̓̉̍̈́ȟ ̨̠̋ ̟̝̃̉̎̉̋́̓ ̎́ ̨̖̑̈̎̉ 
̖̆̓́̐́ ̤̇̉̓̓̃̏̄̏ ̗̉̋̌̔ ̂̑̆̎̅̔Ȣ ˚̟̘̆̈̃́̇́̉ ̎́ ̐̆̑̆̃́̄̉ ̈́̒̓̏Ȥ
̠̒̔̃́̎̎ ̨̘̖̎̆̓̋̉ ̨̖̓̆̎̏̌̏̄̊ ̈́ ̔̍̏̃ ̨̘̎̆̃̉̈̎́̆̎̏̒̓ ̘̩̐̏́̓̋̏̃̏ 
̨̨̗̩̎̏̑̍́̕ȟ ̃ ̨̗̐̑́̋̓̉ ̂̑̆̎̅̉̎̄̔ ̃̏̎̉ ̟̝̠̃̉̋̏̑̉̒̓̏̃̔̓̒ ̃ ̐̏̏Ȥ
̖̅̉̎̏̋̉ ̖̃̉̐́̅̋́Ȣ ˏ̨̨̅̐̏̃̅̎̏ȟ ̗̟ ̟̒̓́̓̓ ̠̘̐̑̉̒̃̆̎̏ ̠̃̉̃̌̆̎̎ ̟ 
̖̐̆̑̒̐̆̋̓̉̃̎̉ ̨̠̎́̐̑̍̃ ̠̃̐̑̏̃́̅̇̆̎̎ ̨̘̖̎̆̓̋̉ ̨̖̓̆̎̏̌̏̄̊ ̃ 
̂̑̆̎̅-̍̆̎̆̅̇̍̆̎̓ ̓́ ̨̟̅̏̒̌̅̇̆̎̎ ̨̨̟̎̒̓̑̔̍̆̎̓́̑ ̨̘̎̆̓̋̏̄̏ 
̟̠̍̏̅̆̌̃́̎̎ȟ ̏̚ ̍̏̇̆ ̂̔̓̉ ̈́̒̓̏̒̏̃́̎̉̊ ̠̅̌ ̑̏̈̃ȭ̠̠̈́̎̎ ̏̋̑̆Ȥ
̖̍̉ ̖̐̑̉̋̌́̅̎̉ ̘̈́̅́ ̨̈ ̟̠̏̑̍̔̌̃́̎̎̍̕ ̨̗̑̆̋̏̍̆̎̅́̊ ̅̏ ̋̏̎- 
̟̠̒̓̑̔̃́̎̎ ̍̏̅̆̌̆̊ ̓́ ̨̨̖̃̅̐̏̃̅̎̉ ̒̉̒̓̆̍ ̨̐̅̓̑̉̍̋̉ ̠̐̑̉̊̎̓Ȥ
̠̓ ̨̙̝̑̆̎Ȣ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˎ̑̆̎̅ȟ ̂̑̆̎̅̉̎̄ȟ ̨̨̘̎̆̓̋ ̨̖̩̓̆̎̏̌̏̄ȟ ̨̨̘̎̆̓̋ ̍̎̏Ȥ
̇̉̎̉ȟ ̟̠̍̏̅̆̌̃́̎̎ȟ ̠̠̐̑̉̊̎̓̓ ̨̙̝̑̆̎ȟ ̨̗̠̋̌́̒̓̆̑̉̈́ȟ ̨̏̐̓̉̍Ȥ
̨̗̠̈́Ȣ 
 
˜̗̜̑̏̆̒̒ ̠̒̏̈̅́̎̉ȟ ̠̐̑̏̅̃̉̇̆̎̉ ̎́ ̜̑̎̏̋ ̉ ̞̗̋̒̐̌̔́̓́̉̉ 
̂̑̆̎̅̏̃ ̖̟̠́̑́̋̓̆̑̉̈̔̓̒ ̝̟̎̆̏̐̑̆̅̆̌̆̎̎̏̒̓ ̘̑́̈̌̉̎̏̊ ̐̑̉Ȥ
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̜̑̏̅ȟ ̘̓̏ ̏̂̔̒̌̏̃̌̆̎̏ ̝̟̓̑̔̅̎̏̒̓ ̠̐̑̏̄̎̏̈̉̑̏̃́̎̉ ̗̑̆́̋̉̉ 
̝̙̂̏̌̏̊ ̜̄̑̔̐̐ ̟̌̅̆̊Ȣ ˛̅̎̉̍ ̉̈ ̎́̉̂̏̌̆̆ ̞̜̖̆̋̓̉̃̎̕̕ ̉̎Ȥ
̒̓̑̔̍̆̎̓̏̃ ̠̍̏̅̆̌̉̑̏̃́̎̉ ̘̖̄̔̍́̎̉̒̓̉̆̒̋̉ ̒̉̒̓̆̍ ̃ ̠̖̔̒̌̏̃̉ 
̎̆̏̐̑̆̅̆̌̆̎̎̏̒̓̉ ̠̠̟̠̃̌̓̒ ̘̎̆̆̓̋̉̆ ̖̓̆̎̏̌̏̄̉̉Ȣ ˏ̜̠̃̌̆̎̏ȟ 
̘̓̏ ̃ ̂̑̆̎̅̉̎̄̆ ̘́̆̚ ̃̒̆̄̏ ̠̟̐̑̉̍̆̎̓ ̘̎̆̆̓̋̉̆ ̖̓̆̎̏̌̏̄̉̉ȟ 
̜̏̒̎̏̃́̎̎̆ ̎́ ̘̎̆̆̓̋̏̍ ̜̃̃̏̅̆ȟ ̐̑̆̅̒̓́̃̌̆̎̉̉ ̎̆̏̐̑̆̅̆̌̆̎Ȥ
̜̖̎ ̜̖̅́̎̎ ̘̎̆̆̓̋̉̍̉ ̍̎̏̇̆̒̓̃́̍̉ ̉ ̘̖̎̆̆̓̋̉ ̜̖̐́̑̎ ̒̑́̃̎̆Ȥ
̠̖̎̉ ̝́̌̓̆̑̎́̓̉̃Ȣ ˕̈̑̆̅̋́ ̝̟̉̒̐̏̌̈̔̓ ̗̐̑̉̎̉̐ ˎ̆̌̌̍́̎́ ɂ 
˔́̅̆ȟ ̘̟̎̆̆̓̋̔ ̗̟̋̌́̒̓̆̑̉̈́̉ ̉ ̘̎̆̆̓̋̉̆ ̜̈́̐̑̏̒ ̋ ̂́̈́̍ ̅́̎Ȥ
̜̖̎Ȣ ˏ ̝̒̓́̓̆ ̒̅̆̌́̎ ̏̂̈̏̑ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̜̖̔̋́̈́̎̎ ̘̖̎̆̆̓̋̉ 
̖̓̆̎̏̌̏̄̉̊ ̠̅̌ ̙̠̑̆̆̎̉ ̘̖̐̑́̋̓̉̆̒̋̉ ̘̈́̅́ ̗̠̏̆̎̉̃́̎̉ȟ ̍̏̅̆Ȥ
̠̌̉̑̏̃́̎̉ȟ ̗̋̌́̒̓̆̑̉̈́̉̉ ̉ ̗̏̐̓̉̍̉̈́̉̉ȟ ̟̖̃̏̈̎̉̋́̉̚ ̎́ ̑́̈Ȥ
̜̖̎ ̞̖̓́̐́ ̇̉̈̎̆̎̎̏̄̏ ̗̉̋̌́ ̂̑̆̎̅́Ȣ ˚̠̆̒̍̏̓̑ ̎́ ̐̑̆̉̍̔̆̚Ȥ
̒̓̃́ ̠̐̑̉̍̆̎̆̎̉ ̘̖̎̆̆̓̋̉ ̖̓̆̎̏̌̏̄̉̊ ̃ ̠̖̔̒̌̏̃̉ ̎̆̏̐̑̆̅̆̌̆̎- 
̎̏̒̓̉ ̖̉̒̏̅̎̏̊ ̗̉̎̏̑̍́̉̉̕ȟ ̃ ̐̑́̋̓̉̋̆ ̂̑̆̎̅̉̎̄́ ̏̎̉ ̝̉̒̐̏̌Ȥ
̟̠̈̔̓̒ ̃ ̘̜̖̆̅̉̎̉̎ ̘̠̖̒̌̔́Ȣ ˞̏̏̓̃̆̓̒̓̃̆̎̎̏ȟ ̝̠̒̓́̓ ̠̐̏̒̃̆̎́̚ 
̜̠̟̃̃̌̆̎̉ ̜̖̐̆̑̒̐̆̋̓̉̃̎ ̎́̐̑́̃̌̆̎̉̊ ̠̃̎̆̅̑̆̎̉ ̘̖̎̆̆̓̋̉ 
̖̓̆̎̏̌̏̄̉̊ ̃ ̂̑̆̎̅-̍̆̎̆̅̇̍̆̎̓ ̉ ̟̉̒̒̌̆̅̏̃́̎̉ ̉̎̒̓̑̔̍̆̎̓́Ȥ
̠̑̉ ̘̎̆̆̓̋̏̄̏ ̠̍̏̅̆̌̉̑̏̃́̎̉ȟ ̜̋̏̓̏̑̊ ̍̏̇̆̓ ̜̝̂̓ ̐̑̉̍̆̎̆̎ 
̠̅̌ ̙̠̑̆̆̎̉ ̜̖̎̆̋̏̓̏̑ ̜̖̐̑̉̋̌́̅̎ ̘̈́̅́ ̒ ̏̑̍̔̌̉̑̏̃́̎̉̆̍̕ 
̗̑̆̋̏̍̆̎̅́̉̊ ̋ ̟̋̏̎̒̓̑̔̉̑̏̃́̎̉ ̍̏̅̆̌̆̊ ̉ ̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ 
̒̉̒̓̆̍ ̐̏̅̅̆̑̇̋̉ ̠̠̐̑̉̎̓̉ ̙̑̆̆̎̉̊Ȣ 
 
˗̟̘̜̌̆̃̆ ̒̌̏̃́Ȣ ˎ̑̆̎̅ȟ ̂̑̆̎̅̉̎̄ȟ ̘̎̆̆̓̋̉̆ ̖̓̆̎̏̌̏̄̉̉ȟ ̘̎̆̆̓Ȥ
̋̉̆ ̍̎̏̇̆̒̓̃́ȟ ̍̏̅̆̌̉̑̏̃́̎̉̆ȟ ̠̐̑̉̎̓̉̆ ̙̑̆̆̎̉̊ȟ ̋̌́̒̓̆̑̉̈́Ȥ
̗̠̉ȟ ̗̠̏̐̓̉̍̉̈́̉Ȣ 
 
The process of creation, promotion to market and exploitation of 
brands are tied with uncertainty of various natures that is caused by 
difficulty of predicting the reaction of a large people group. One of the 
most effective tools for modeling of humanistic systems under uncer-
tainty is fuzzy techniques. It is established that most popular fuzzy 
techniques in branding are based on fuzzy inference, usage of fuzzy 
sets for uncertain information presenting, and fuzzy pairwise compar-
isons of alternatives. Bellman ɂ Zadeh principle, fuzzy clustering and 
fuzzy queries to databases are rarely used in branding. The paper re-
views the use of the mentioned fuzzy techniques for solving the prac-
tical problems of assessment, modeling, clustering and optimization, 
which aroused at different stages of the brand life cycle. Despite the 
advantages of fuzzy techniques for conditions of uncertainty of source 
information, in the practice of branding they are used in rare cases. 
Accordingly, the article focuses on the identification of perspective di-
rections of implementation of fuzzy techniques into the brand man-
agement, and research of fuzzy modeling tools that can be applied to 
solve some applied problems with the formulation of recommenda-
tions for the design of models and related decision support systems. 
 
Keywords. Brand, branding, fuzzy techniques, fuzzy sets, modeling, 
decision making, clustering, optimization. 
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ˏ̒̓̔̐ 

ɹʨʝʥʜʠʥʛ ð ʮʝ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ 
ʥʘ ʨʠʥʦʢ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʨʝʥʜʘ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ 
ʣʦʷʣʴʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʥʠʤ ʪʦʚʘʨʽʚ ʯʠ ʧʦʩʣʫʛ. 
ʂʣʶʯʦʚʠʤ ʫ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʻ ʪʝʨʤʽʥ çʙʨʝʥʜè, ʧʽʜ ʷʢʠʤ ʨʦʟʫ-
ʤʽʻʪʴʩʷ ʮʽʣʽʩʥʘ ʩʫʢʫʧʥʽʩʪʴ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤ 
ʩʪʽʡʢʠʭ ʟʥʘʥʴ, ʦʙʨʘʟʽʚ ʽ ʘʩʦʮʽʘʮʽʡ ʫ ʩʧʦʞʠʚʘʯʽʚ ʟ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦ-
ʨʽʾ, ʷʢʘ ʟʙʽʣʴʰʫʻ ʦʙʩʷʛʠ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʜʫʢʮʽʾ ʯʠ ʧʦʩ-
ʣʫʛ. ʇʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʨʝʥʜʫ ʭʘʨʘʢ- 
ʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʪʨʫʜʥʦ-
ʱʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʢʮʽʾ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʣʶʜʝʡ. ʆʜʥʠʤ ʽʟ ʥʘʡ-
ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʩʠʩ-
ʪʝʤ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʪʘ 
ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ [1, 2]. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʩʪʫʧʥʽ 
ʝʢʩʧʝʨʪʥʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʥʘʥʥʷ ʱʦʜʦ ʦʧʠʩʫ ʚʭʽʜʥʦʾ ʩʠʪʫʘʮʽʾ, ʦʙôʻʢ- 
ʪʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʜʽʡ, ʟ ʾʭ ʧʦʜʘʣʴʰʦʶ ʤʘʪʝʤʘʪʠʯ- 
ʥʦʶ ʬʦʨʤʘʣʽʟʘʮʽʻʶ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. ɺ ʩʪʘʪ- 
ʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʠʭ 
ʤʥʦʞʠʥ ʪʘ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʚ ʙʨʝʥʜʠʥʟʽ. ʆʛʣʷʜ ʥʘʧʠʩʘʥʦ ʟʘ ʩʪʘʪ-
ʪʷʤʠ [3 ð20]. 

 
˝̨̏̈̐̏̅̌̉ ̨̨̗̐̔̂̌̋́̊ ̓́ ̨̨̅̏̒̌̅̎̉̋̃ 

ʇʝʨʰʘ ʩʪʘʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʚ ʙʨʝʥʜʠʥʟʽ 
ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ 2004 ʨ. ʚ ʋʢʨʘʾʥʽ [8]. ʈʦʟʧʦʜʽʣ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʾʭ ʘʚ-
ʪʦʨʽʚ ʧʦ ʢʨʘʾʥʘʤ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. ʈʦʟʧʦʜʽʣ ʩʪʘʪʝʡ ʟʘ ʪʝʭʥʦʣʦ-
ʛʽʷʤʠ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦ ʨʽʟʥʠʤ ʝʪʘʧʘʤ ʙʨʝʥʜʠʥʛʫ ʟʚʝʜʝ-
ʥʦ ʚ ʪʘʙʣ. 1. 

 

ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʨʝʣʝʚʘʥʪʥʠʭ ʩʪʘʪʝʡ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘ ʢʨʘʾʥʘʤʠ 
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ʊʘʙʣʠʮʷ 1 
ʇʋɹʃɯʂɸʎɯɰ ɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɽʏɯʊʂʀʍ ʊɽʍʅʆʃʆɻɯʁ  

ʅɸ ʈɯɿʅʀʍ ɽʊɸʇɸʍ ɹʈɽʅɼʀʅɻʋ 

ʅʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ 
ɽʪʘʧʠ ʙʨʝʥʜʠʥʛʫ 

ʩʪʚʦʨʝʥʥ ̫ ʚʠʚʝʜʝʥʥ ̫ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʅʝʯʽʪʢʝ ʚʠʚʝʜʝʥʥʷ  [15] [12, 20] [3, 7, 8, 9, 17, 18, 19] 

ʅʝʯʽʪʢʽ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴ- 
ʪʝʨʥʘʪʠʚ 

ð [5, 6, 14] [13] 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʧʨʠʥ-
ʮʠʧʦʤ ɹʝʣʤʘʥʥʘ ð ɿʘʜʝ 

ð [5, 6] ð 

ʅʝʯ̔ʪʢʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ð ð [16] 

ʅʝʯʽʪʢʽ ʟʘʧʠʪʠ ʜʦ ʙʘʟ ʜʘʥʠʭ [10, 11] ð ð 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʚʠʟʥʘʯʝ-
ʥʠʭ ʜʘʥʠʭ ʥʝʯʽʪʢʠʤʠ ʤʥʦ-
ʞʠʥʘʤʠ 

ð ð [4, 8, 9, 17, 18, 19] 

 
˔̠́̒̓̏̒̔̃́̎̎ ̨̘̎̆̓̋̏̄̏ ̠̃̉̃̆̅̆̎̎ ̃ ̨̂̑̆̎̅̉̎̈ 

ʅʝʯʽʪʢʠʤ ʚʠʚʝʜʝʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʘʧʨʦʢʩʠʤʘʮʽʷ ʟʘʣʝʞʥʦʩʪʽ 
çʚʭʦʜʠ ð ʚʠʭʽʜè ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ <ʗʢʱʦ ð ʪʦʜʽ> 
ʪʘ ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ [21]. ʉʫʢʫʧʥʽʩʪʴ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ 
ʫʪʚʦʨʶʻ ʥʝʯʽʪʢʫ ʙʘʟʫ ʟʥʘʥʴ. ʉʴʦʛʦʜʥʽ ʥʘʡʫʞʠʚʘʥʽʰʠʤʠ ʻ ʥʝʯʽʪʢʽ 
ʩʠʥʛʣʪʦʥʥʘ ʙʘʟʘ ʟʥʘʥʴ, ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʙʘʟʘ ʟʥʘʥʴ, ʙʘʟʘ ʟʥʘʥʴ 
ʄʘʤʜʘʥʽ ʪʘ ʙʘʟʘ ʟʥʘʥʴ ʉʫʛʝʥʦ [21]. ʄʝʥʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʜʦʙʫʣʠ 
ʥʝʯʽʪʢʘ ʙʘʟʘ ʟʥʘʥʴ ʃʘʨʩʝʥʘ ʪʘ ʥʝʯʽʪʢʘ ʙʘʟʘ ʟʥʘʥʴ ʎʫʢʘʤʦʪʦ [22]. ɺ 
ʙʨʝʥʜʠʥʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʯʽʪʢʽ ʙʘʟʠ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʪʘ ʉʫʛʝʥʦ.  
ɹʘʟʫ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʩʢʣʘʜʘʶʪʴ ʧʨʘʚʠʣʘ, ʚ ʷʢʠʭ ʥʝʯʽʪʢʠʤʠ 

ʤʥʦʞʠʥʘʤʠ ʟʘʜʘʶʪʴʩʷ ʽ ʘʥʪʝʮʝʜʝʥʪʠ ð if -ʯʘʩʪʠʥʠ, ʽ ʢʦʥʩʝʢʚʝʥ-
ʪʠ ð then-ʯʘʩʪʠʥʠ. ɰʾ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʨʦʟʙʠʪʪʷ ʬʘʢʪʦʨʥʦʛʦ 
ʧʨʦʩʪʦʨʫ ʥʘ ʟʦʥʠ ʟ ʥʝʯʽʪʢʠʤʠ ʤʝʞʘʤʠ, ʚ ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʬʫʥʢʮʽʷ 
ʚʽʜʢʣʠʢʫ ʧʨʠʡʤʘʻ ʥʝʯʽʪʢʝ ʟʥʘʯʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʥʝʯʽʪʢʠʭ ʟʦʥ ʜʦʨʚ̔- 
ʥʶʻ ʯʠʩʣʫ ʧʨʘʚʠʣ. ʅʝʯʽʪʢʫ ʙʘʟʫ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ 
ʤʽʞ ʚʭʦʜʘʤʠ )...,,,( 21 nxxx  ʪʘ ʚʠʭʦʜʦʤ y  ʟʘʧʠʰʝʤʦ ʪʘʢʠʤ ʯʠʥʦʤ: 

( ) ,
~

,~...~~
2211 jnjnjj dythenaxandandaxandaxIf ====

 
mj ,1=

, 
ʜʝ ija~  ð ʥʝʯʽʪʢʠʡ ʪʝʨʤ (ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ ʪʦʱʦ), ʷʢʠʤ 

ʦʮʽʥʝʥʦ ʬʘʢʪʦʨ ix  ʚ j-ʤʫ ʧʨʘʚʠʣʽ ni ,1= , mj ,1= ; 

m  ð ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣ; 
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jd  ð ʢʦʥʩʝʢʚʝʥʪ j-ʛʦ ʧʨʘʚʠʣʘ, ʷʢʠʡ ʟʘʜʘʥʦ ʥʝʯʽʪʢʠʤ ʪʝʨʤʦʤ; 

ɺ ʙʘʟʽ ʟʥʘʥʴ ʉʫʛʝʥʦ ʘʥʪʝʮʝʜʝʥʪʠ ʧʨʘʚʠʣ ʟʘʜʘʥʦ ʥʝʯʽʪʢʠʤʠ ʤʥʦ- 
ʞʠʥʘʤʠ, ʘ ʢʦʥʩʝʢʚʝʥʪʠ ð ʣʽʥʽʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʽʜ ʚʭʦʜʽʚ. ɰʾ 
ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʦʟʙʠʪʪʷ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʥʝʯʽʪʢʽ 
ʟʦʥʠ, ʚ ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʜʽʻ ʩʚʽʡ ʟʘʢʦʥ çʚʭʦʜʠ ð ʚʠʭʽʜè. ɻʨʘʥʠʮʽ 
ʟʦʥ ʨʦʟʤʠʪʽ, ʪʦʤʫ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʞʫʪʴ 
ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʟʘʢʦʥʽʚ çʚʭʦʜʠ ð ʚʠʭʽʜè, ʘʣʝ ʟ ʨʽʟʥʠʤʠ 
ʩʪʫʧʝʥʷʤʠ. ʅʝʯʽʪʢʫ ʙʘʟʫ ʟʥʘʥʴ ʉʫʛʝʥʦ ʟʘʧʠʰʝʤʦ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

( )

mjxbxbxbbythen

axandandaxandaxIf

njnjjj

n jnjj

,1,...

,~...~~

22110

2211

=++++=

===

, 

 

ʜʝ jnjj bbb ...,,, 10  ð ʜʽʡʩʥʽ ʯʠʩʣʘ. 

ʅʝʯʽʪʢʝ ʚʠʚʝʜʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ 
ʙʨʝʥʜʠʥʛʫ: 

(a) ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦʚʦʛʦ ʪʦʚʘʨʫ 
[8, 9, 17 ð 19]; 

(b) ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʙʨʝʥʜʦ-
ʚʦʛʦ ʪʦʚʘʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ [7, 17 ð 19]; 

(c) ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚʯʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜ-
ʧʨʠʻʤʩʪʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʙʨʝʥʜʫ [3]; 

(d) ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʙʨʝʥʜʘ [20]; 
(e) ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥʠ ʥʦʚʦʛʦ ʙʨʝʥʜʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [12]; 
(f) ʚʠʟʥʘʯʝʥʥʷ ʩʭʦʞʦʩʪʽ ʜʚʦʭ ʩʣʦʚʝʩʥʠʭ ʪʦʚʘʨʥʠʭ ʟʥʘʢʽʚ [15]. 
ɿʘʜʘʯʘ (a) ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʶʚʘʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʨʦʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦʚʦʛʦ ʪʦʚʘʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʮʽʥʠ, ʷʢʦʩ-
ʪʽ, ʽʤʽʜʞʫ ʪʘ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺ ʧʨʘʮʷʭ [8, 9, 17 ð 19] 
ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜ ʮʠʭ 4-ʭ 
ʫʢʨʫʧʥʝʥʠʭ ʬʘʢʪʦʨʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʥʝʯʽʪʢʦʶ ʙʘʟʦʶ ʟʥʘʥʴ ʉʫ-
ʛʝʥʦ ʟ 3-ʭ ʧʨʘʚʠʣ. ʇʨʘʚʠʣʘ ʦʧʠʩʫʶʪʴ 3 ʪʠʧʠ ʟʙʫʪʫ, ʢʦʣʠ ʜʣʷ ʩʧʦ-
ʞʠʚʘʯʘ ʧʦʢʘʟʥʠʢʠ ʽ ʮʽʥʠ, ʽ ʷʢʦʩʪʽ, ʽ ʽʤʽʜʞʫ, ʽ ʩʝʨʚʽʩʫ ʻ ʫʩʽ: 1) ʧʦ- 
ʛʘʥʠʤʠ, 2) ʩʝʨʝʜʥʽʤʠ ʪʘ 3) ʜʦʙʨʠʤʠ. ʇʦʪʦʯʥʽ ʨʽʚʥʽ ʷʢʦʩʪʽ, ʽʤʽʜʞʫ ʽ 
ʩʝʨʚʽʩʫ ʙʨʝʥʜʦʚʦʛʦ ʪʦʚʘʨʫ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 3-ʭ ʥʝʯʽʪʢʠʭ 
ʙʘʟ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 9 ʯʘʩʪʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ. 
ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʷʢʽʩʪʴ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ, 
ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘ ʨʽʚʝʥʴ ʢʘʜʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʚʠʨʦʙʥʠʢʘ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʤʽʜʞʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʘʥʛ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘ, ʨʽʚʝʥʴ ʨʝʢʣʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʨʽʚʝʥʴ ʨʝʢʣʘʤʘʮʽʡ. ɼʣʷ 
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ʦʮʽʥʶʚʘʥʥʷ ʩʝʨʚʽʩʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʩʝʨʚʽʩ ʧʽʜ ʯʘʩ ʧʦʢʫʧʢʠ, ʩʝʨʚʽʩ 
ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʙʦʥʫʩʠ. 
ɿʘʜʘʯʘ (b) ʧʦʣʷʛʘʻ ʫ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧ-

ʨʦʤʦʞʥʽʩʪʶ ʙʨʝʥʜʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʛʣʷʥʫʪʦʾ ʚʠʱʝ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ 
(a). ʎʷ ʟʘʛʘʣʴʥʘ ʟʘʜʘʯʘ ʚ ʨʦʙʦʪʘʭ [7, 17 ð 19] ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʦʶ 
ʤʥʦʞʠʥʦʶ ʧʨʠʢʣʘʜʥʠʭ ʤʝʥʝʜʞʝʨʩʴʢʠʭ ʟʘʚʜʘʥʴ: 
¶ ʷʢ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʘʨʦʯʥʦʛʦ 

ʪʦʚʘʨʫ ʚʥʘʩʣʽʜʦʢ ʟʘʭʦʜʽʚ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʙʨʝʥʜʫ; 
¶ ʷʢ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʥʽʞ ʫ ʢʦʥʢʫʨʝʥʪʽʚ ʜʦʣʶ ʨʠʥʢʫ; 
¶ ʷʢ ʜʦʩʷʛʪʠ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ; 
¶ ʷʢ ʦʧʪʠʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʦʙʤʝʞʝʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦʚʦʛʦ 
ʪʦʚʘʨʫ; 
¶ ʷʢ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʟʙʫʪʫ ʙʨʝʥʜʦʚʦʛʦ ʪʦʚʘʨʫ ʥʘ 

ʨʠʥʢʫ; 
¶ ʷʢ ʨʦʟʧʦʜʽʣʠʪʠ ʨʝʩʫʨʩʠ ʤʽʞ ʧʦʢʨʘʱʝʥʥʷʤ ʽʤʽʜʞʫ ʙʨʝʥʜʘ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʙʨʝʥʜʦʚʠʭ ʪʦʚʘ-
ʨʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-
ʥʦʩʪʽ ʚʩʴʦʛʦ ʙʨʝʥʜʫ; 
¶ ʷʢ ʜʦʩʷʛʪʠ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʙʨʝʥʜʘ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ. 
ʅʘʚʝʜʝʥʽ ʤʝʥʝʜʞʝʨʩʴʢʽ ʟʘʚʜʘʥʥʷ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʟʘʜʘʯʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚ ʷʢʠʭ ʮʽʣʴʦʚʽ ʬʫʥʢʮʽʾ 
ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʟʘʧʠʩʘʥʽ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ ʢʦʥʢʫʨʝʥʪʦʩʧ-
ʨʦʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦʚʦʛʦ ʪʦʚʘʨʫ. ʇʨʠʢʣʘʜ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʚʝ-
ʜʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʟʘʜʘʥʠʡ ʨʽʚʝʥʴ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ 
ʚʠʪʨʘʪ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. ʂʝʨʦʚʘʥʠʤʠ ʟʤʽʥʥʠʤʠ ʚ ʮʽʡ ʟʘʜʘʯʽ ʻ 
ʟʤʽʥʠ ʮʽʥʠ ʪʦʚʘʨʫ ʪʘ ʨʽʚʥʷ ʨʝʢʣʘʤʫʚʘʥʥʷ. 
ɿʘʜʘʯʘ (ʩ) ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚ-

ʯʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ 4-ʭ ʬʘʢʪʦʨʽʚ: ʨʽʚʝʥʴ ʨʦʟʚʠʪ- 
ʢʫ ʟʚôʷʟʢʽʚ ʟ ʢʣʽʻʥʪʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʨʽʚʝʥʴ ʽʤʽʜʞʫ ʧʽʜʧʨʠʻʤʩʪ-
ʚʘ; ʨʽʚʝʥʴ ʙʨʝʥʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʨʽʚʝʥʴ ʟʚôʷʟʢʽʚ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘ-
ʤʠ ʪʘ ʤʽʩʮʝʚʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ. ʋ ʧʨʘʮʽ [3] ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʟʘ ʥʝʯʽʪʢʦʶ ʙʘʟʦʶ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʽʟ 28 ʧʨʘʚʠʣ. 
ɿʘʜʘʯʘ (d) ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʙʨʝʥ-

ʜʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 6-ʪʠ ʬʘʢʪʦʨʽʚ. ʋ ʩʪʘʪʪʽ [20] ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʟʘ ʥʝʯʽʪʢʦʶ ʙʘʟʦʶ ʟʥʘʥʴ ʄʘʤʜʘʥʽ ʽʟ 10 ʧʨʘʚʠʣ. 
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ʈʠʩ. 2. ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ (Q)  
ʜʦ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ (ʉ) [7] 

ɿʘʜʘʯʘ (e) ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʮʽʥʠ ʥʦʚʦʛʦ ʙʨʝʥʜʦʚʦʛʦ 
ʧʨʦʜʫʢʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʥʘ 
ʨʠʥʦʢ ʢʦʥʢʫʨʝʥʪʽʚ, ʩʠʣʘ ʙʨʝʥʜʫ, ʚʨʘʞʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ 
ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʚʽʜʦʤʽʩʪʴ ʙʨʝʥʜʘ, ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʜʦ 
ʨʠʥʢʫ ʪʘ ʨʠʟʠʢʠ ʩʧʦʞʠʚʘʯʽʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ  
ʥʝʯʽʪʢʦʶ ʙʘʟʦʶ ʟʥʘʥʴ ʄʘʤʜʘʥʽ, ʱʦ ʫ ʨʦʙʦʪʽ [12] ʧʨʝʜʩʪʘʚʣʝʥʘ 
14 ʧʨʘʚʠʣʘʤʠ. 
ɿʘʜʘʯʘ (f) ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʭʦʞʦʩʪʽ ʜʚʦʭ ʩʣʦʚʝʩʥʠʭ ʪʦʚʘ-

ʨʥʠʭ ʟʥʘʢʽʚ. ʋ [15] ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʙʘʟʦʶ ʧʨʘ-
ʚʠʣ, ʱʦ ʤʽʩʪʠʪʴ 17 ʥʝʯʽʪʢʠʭ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 
ʩʭʦʞʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʧʘʜʘʥʥʷ ʣʽʪʝʨ ʚ ʨʽʟʥʠʭ ʬʨʘ-
ʛʤʝʥʪʘʭ ʥʘʟʚ ʪʦʚʘʨʥʠʭ ʟʥʘʢʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʦʚʘʨʽʚ (ʧʦʩʣʫʛ), 
ʱʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʪʦʚʘʨʥʠʤʠ ʟʥʘʢʘʤʠ. 

 
˔̠́̒̓̏̒̔̃́̎̎ ̨̘̩̎̆̓̋̏ ̨̗̩̋̌́̒̓̆̑̉̈́ ̃ ̨̂̑̆̎̅̉̎̈ 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ð ʮʝ ʨʦʟʙʠʪʪʷ ʦʙôʻʢʪʽʚ ʥʘ ʛʨʫʧʠ (ʢʣʘʩʪʝʨʠ) ʪʘ-
ʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʢʦʞʥʫ ʛʨʫʧʠ ʫʪʚʦʨʶʚʘʣʠ ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ 
ʦʙôʻʢʪʠ, ʘ ʦʙôʻʢʪʠ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʙʫʣʠ ʥʝʩʭʦʞʠʤʠ. ʅʝʯʽʪʢʘ ʢʣʘʩʪʝ-
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ʨʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʜʦʚʽʣʴʥʦʤʫ ʦʙôʻʢʪʫ ʦʜʥʦʯʘʩʥʦ ʚʭʦʜʠʪʠ ʜʦ ʨʽʟ-
ʥʠʭ ʛʨʫʧ ʟ ʜʝʷʢʠʤ ʩʪʫʧʝʥʝʤ ʥʘʣʝʞʥʦʩʪʽ. ʅʝʯʽʪʢʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʘʢʠʭ ʟʘʜʘʯ ʙʨʝʥʜʠʥʛʫ [16]: 
¶ ʛʨʫʧʫʚʘʥʥʷ ʦʜʥʦʪʠʧʥʠʭ ʙʨʝʥʜʦʚʠʭ ʪʦʚʘʨʽʚ ʟ ʦʜʥʦʛʦ ʨʠʥʢʫ, 

ʩʭʦʞʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ çʚʽʜʦʤʽʩʪʴ ʙʨʝʥʜʘ ð ʨʽʚʝʥʴ ʣʦʷʣʴʥʦʩʪʽ 
ʩʧʦʞʠʚʘʯʽʚè; 
¶ ʛʨʫʧʫʚʘʥʥʷ ʨʠʥʢʽʚ ʨʽʟʥʠʭ ʙʨʝʥʜʦʚʠʭ ʪʦʚʘʨʽʚ, ʜʣʷ ʷʢʠʭ ʟʘ- 

ʣʝʞʥʦʩʪʽ çʚʽʜʦʤʽʩʪʴ ʙʨʝʥʜʘ ð ʨʽʚʝʥʴ ʣʦʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚè ʻ 
ʩʭʦʞʠʤʠ. 
ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʨʠʥʢʽʚ ʜʦʟʚʦʣʷʻ ʙʨʝʥʜ-ʤʝʥʝʜʞʝʨʫ ʧʝʨʝʥʝʩʪʠ 

ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʜʦʩʚʽʜ ʫʧʨʘʚʣʽʥʥʷ ʟ ʦʜʥʦʛʦ ʨʠʥʢʫ ʥʘ ʽʥʰʠʡ. ʅʘ 
ʨʠʩ. 3 ʧʨʦʚʝʜʝʥʘ ʪʘʢʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ, ʱʦ ʧʦʢʘʟʫʻ ʤʘʡʞʝ ʽʜʝʥʪʠʯ-
ʥʽʩʪʴ ʨʠʥʢʽʚ 1, 2, 4, 5 ʽ 8 ʪʘ 6 ʽ 7. ʈʠʥʦʢ 3 ʙʽʣʴʰ ʩʭʦʞʠʡ ʥʘ ʧʝʨʰʫ 
ʛʨʫʧʫ, ʥʽʞ ʥʘ ʜʨʫʛʫ. ʈʦʟʙʠʪʪʷ ʨʠʥʢʽʚ ʥʘ ʛʨʫʧʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘ-
ʢʠʤ ʯʠʥʦʤ. ʉʧʦʯʘʪʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʨʠʥʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 
ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ çʚʽʜʦʤʽʩʪʴ ʙʨʝʥʜʘ ð ʣʦʷʣʴʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚè ʘʧ-
ʨʦʢʩʠʤʫʶʪʴʩʷ ʩʠʛʤʦʾʜʥʦʶ ʬʫʥʢʮʽʻʶ ʟ ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ. ɼʘʣʽ, 
ʜʣʷ ʢʦʞʥʦʛʦ ʨʠʥʢʫ ʬʦʨʤʫʻʪʴʩʷ ʚʝʢʪʦʨ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʦʟʥʘʢ ʟ 
ʧʘʨʘʤʝʪʨʽʚ ʘʧʨʦʢʩʠʤʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ 
ʥʝʚôʷʟʢʠ, ʽ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʟʘ ʤʝʪʦ-
ʜʦʤ ʥʝʯʽʪʢʠʭ c-ʩʝʨʝʜʥʽʭ [21, 23]. 

 

 

ʈʠʩ. 3. ʅʝʯʽʪʢʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʨʠʥʢʽʚ ʙʨʝʥʜʦʚʠʭ ʪʦʚʘʨʽʚ [16] 
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˜̠̑̆̅̒̓́̃̌̆̎̎ ̘̖̎̆̃̉̈̎́̆̎̉ ̖̅́̎̉  
̨̘̎̆̓̋̉̍̉ ̍̎̏̇̉̎́̍  ̉

ɹʨʝʥʜ-ʤʝʥʝʜʞʝʨʘʤ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ 
ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦʯʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ 
ʥʝʚʠʟʥʘʯʝʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʯʽʪʢʽ 
ʤʥʦʞʠʥʠ. ʌʘʢʪʠʯʥʦ ʦʩʦʙʘ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʦʙʠʨʘʻ ʬʫʥʢʮʽʶ 
ʥʘʣʝʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ. ʊʘʢʽ ʜʽʾ ʤʦʞʥʘ ʩʧʽʚʩ-
ʪʘʚʠʪʠ ʟ ʧʨʷʤʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪ-
ʢʠʭ ʤʥʦʞʠʥ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʦʪʨʠʤʘʥʽ ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴʩʷ ʷʢ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 
ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʥʝʯʽʪʢʠʤʠ 
ʤʥʦʞʠʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʛʣʷʥʫʪʽʡ ʚʠʱʝ ʟʘʜʘʯʽ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦʚʠʭ ʪʦʚʘʨʽʚ [8, 9, 17, 18, 
19] ʪʘ ʚ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʘʢʪʠʚʽʚ ʤʘʰʠ-
ʥʦʙʫʜʽʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ [4] ʟ ʫʨʘʭʫʚʘʥʥʷʤ 5-ʪʠ ʬʘʢʪʦʨʽʚ: ʨʽ-
ʚʝʥʴ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ, ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫ- 
ʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʙʨʝʥʜʫ ʪʘ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʽʥ-
ʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʭ ʥʝʧʨʷʤʠʭ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʬʫʥʢ- 

ʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ ʘʣʴʪʝʨʥʘʪʠʚ ð 
ʝʣʝʤʝʥʪʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʥʦʞʠʥʠ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫ-
ʚʘʥʥʽ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʷʢʦʾ ʦʮʽʥʶʻ ʧʝ-
ʨʝʚʘʛʫ ʦʜʥʽʻʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʥʘʜ ʽʥʰʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʣʘʩʪʠ-
ʚʦʩʪʝʡ ʘʥʘʣʽʟʦʚʘʥʦʾ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ [21]: 
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ʜʝ ija  ð ʨʽʚʝʥʴ ʧʝʨʝʚʘʛʠ ʘʣʴʪʝʨʥʘʪʠʚʠ iP  ʥʘʜ jP  ( kji ,1, = ), ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʥʦ ʟʘ ʜʝʚôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʉʘʘʪʽ [24]: 
1 ð ʷʢʱʦ ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ iP  ʥʘʜ jP ; 

3 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ iP  ʥʘʜ jP  ʻ ʩʣʘʙʢʦʶ; 

5 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ iP  ʥʘʜ jP  ʻ ʧʦʤʽʨʥʦʶ; 
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7 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ iP  ʥʘʜ jP  ʻ ʩʠʣʴʥʦʶ; 

9 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ iP  ʥʘʜ jP  ʻ ʘʙʩʦʣʶʪʥʦʶ, 

2, 4, 6, 8 ð ʧʨʦʤʽʞʥʽ ʦʮʽʥʢʠ: 2 ð ʣʝʜʴ ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ; 4 ð 
ʙʽʣʴʰ ʥʽʞ ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ; 6 ð ʤʘʡʞʝ ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ; 8 ð 
ʤʘʡʞʝ ʘʙʩʦʣʶʪʥʘ ʧʝʨʝʚʘʛʘ. 
ʄʘʪʨʠʮʷ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ A ʻ ʜʽʘʛʦʥʘʣʴʥʦʶ (1=iia ) ʪʘ ʟʚʦ-

ʨʦʪʥʦ ʩʠʤʝʪʨʠʯʥʦʶ jiij aa /1= , kji ,1, = . 

ʉʪʫʧʝʥʽ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʦʨʜʠʥʘ-
ʪʘʤʠ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ ( )kwwwW ,...,, 21=  ʤʘʪʨʠʮʽ A, ʷʢʠʡ ʟʥʘʭʦ-
ʜʷʪʴ ʟ ʪʘʢʦʛʦ ʨʽʚʥʷʥʥʷ: 

 
WW Öl=Ö maxA , 

 
ʜʝ maxl  ð ʥʘʡʙʽʣʴʰʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ A. 
ɺ ʙʨʝʥʜʠʥʟʽ ʤʝʪʦʜ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ:  
¶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʯʽʪʢʠʭ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʨʘʥʞʫʚʘʥʥʷ ʧʨʦʝʢʪʽʚ ʚʠʚʝʜʝʥʥʷ ʙʨʝʥʜʫ [5, 6]; 
¶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʘʧʽʪʘʣʫ ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʨʝʥʜʫ ʨʝʩ-

ʪʦʨʘʥʥʠʭ ʟʘʢʣʘʜʽʚ [13]; 
¶ ʚʠʙʦʨʫ ʧʘʨʪʥʝʨʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦ-

ʛʦ ʘʣʴʷʥʩʫ [14]. 
ɺ ʩʪʘʪʪʷʭ [5, 6] ʟʘ ʤʝʪʦʜʦʤ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʥʘʭʦʜʷʪʴ ʩʪʫʧʝ-

ʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʝʢʪʽʚ ʚʠʚʝʜʝʥʥʷ ʙʨʝʥʜʫ ʪʘʢʠʤ ʢʨʠʪʝʨʽʷʤ: 
ʩʪʫʧʽʥʴ ʧʨʦʨʦʙʢʠ ʧʨʦʝʢʪʫ; ʦʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ; ʨʠʟʠʢʠ; ʰʚʠʜʢʽʩʪʴ 
ʚʠʚʝʜʝʥʥʷ ʙʨʝʥʜʫ; ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʙʨʝʥʜʫ; ʚʘʨʪʽʩʪʴ ʧʨʦʝʢ-
ʪʫ. ʊʘʢʦʞ ʟʘ ʤʝʪʦʜʦʤ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʥʘʭʦʜʷʪʴ ʚʘʞʣʠʚʦʩʪʽ 
ʮʠʭ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʂʨʘʱʠʡ ʧʨʦʝʢʪ ʦʙʠʨʘʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ 
ɹʝʣʣʤʘʥʘ ð ɿʘʜʝ. ɼʣʷ ʮʴʦʛʦ ʟʥʘʭʦʜʷʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʷʢʘ ʦʜʥʦ-
ʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ. ɺ [5, 6] 
ʜʦʜʘʪʢʦʚʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʘʚʠʣʘ çʱʦ ð ʷʢʱʦè ʘʥʘʣʽʟʫ, ʷʢʽ ʜʦʟʚʦ-
ʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʚ ʘʣʴʪʝʨʥʘʪʠʚʽ, ʱʦʙ 
ʚʦʥʘ ʩʪʘʣʘ ʥʘʡʢʨʘʱʦʶ. 
ɺ ʩʪʘʪʪʽ [13] ʢʘʧʽʪʘʣ ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʨʝʥʜʘ ʦʮʽʥʶʻʪʴʩʷ 

ʟʘ 8 ʯʘʩʪʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʦʙôʻʜʥʘʥʽ ʫ 3 ʫʢʨʫʧʥʝʥʽ. ʇʝʨʰʠʡ 
ʫʢʨʫʧʥʝʥʠʡ ʬʘʢʪʦʨ ð ʚʽʜʦʤʽʩʪʴ ʙʨʝʥʜʘ ð ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩ-
ʥʦʚʽ ʨʽʚʥʷ ʡʦʛʦ ʥʝʟʘʙʫʪʥʦʩʪʽ ʪʘ ʫʥʽʢʘʣʴʥʦʩʪʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ. 
ɼʨʫʛʠʡ ʫʢʨʫʧʥʝʥʠʡ ʬʘʢʪʦʨ ð ʙʨʝʥʜʦʚʽ ʘʩʦʮʽʘʮʽʾ ð ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʟʛʦʨʪʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʝʤʧʽʨʠʯʥʠʭ ʪʘ ʩʠʤʚʦʣʽʯʥʠʭ ʧʝʨʝʚʘʛ. 
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ʊʨʝʪʽʡ ʫʢʨʫʧʥʝʥʠʡ ʬʘʢʪʦʨ ð ʘʪʤʦʩʬʝʨʘ ʟʘʢʣʘʜʫ ð ʚʠʟʥʘʯʘʻʪʴ-
ʩʷ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʧʝʨʩʦʥʘʣʫ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ 
ʽʥʪʝʨôʻʨʦʤ ʧʨʠʤʽʱʝʥʥʷ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʫʢʨʫʧʥʝʥʠʭ ʪʘ 
ʯʘʩʪʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʟʥʘʭʦʜʷʪʴ ʟʘ ʩʧʨʦʱʝʥʠʤ ʤʝʪʦʜʦʤ ʥʝʯʽʪʢʠʭ 
ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ [25, 26]. ɿʘ ʮʠʤ ʤʝʪʦʜʦʤ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ 
ʤʘʪʨʠʮʷ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʻ ʪʨʘʥʟʠʪʠʚʥʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʚʥʠ-
ʪʠ ʾʾ, ʟʥʘʶʯʠ ʣʠʰʝ ʦʜʠʥ ʨʷʜʦʢ. ʂʽʣʴʢʽʩʪʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴ ʝʢʩʧʝʨʪʠ, ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʶʪʴ 
ʚʠʤʦʛʠ ʜʦ ʾʭ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ʂʨʽʤ ʦʮʽʥʶʚʘʥʥʷ ʢʘʧʽʪʘʣʫ ʙʨʝʥʜʘ, 
ʥʝʯʽʪʢʽ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ [13] ʜʣʷ ʧʨʦʛʥʦʟʫ-
ʚʘʥʥʷ ʚʧʣʠʚʫ ʤʝʥʝʜʞʝʨʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ ʥʘ ʯʘʩʪʠʥʥʽ ʬʘʢʪʦʨʠ, ʥʘ 
ʦʩʥʦʚʽ ʷʢʦʛʦ ʦʙʠʨʘʶʪʴ ʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʙʨʝʥʜʠʥʛʫ. 
ɺ ʩʪʘʪʪʽ [14] ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʚʠʙʦʨʫ ʧʘʨʪʥʝʨʫ ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʣʴʷʥʩʫ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 
ʙʽʟʥʝʩ-ʚʽʜʥʦʩʠʥ ʚ ʩʬʝʨʽ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. ɼʣʷ ʨʘʥʞʫʚʘʥʥʷ ʢʘʥ-
ʜʠʜʘʪʽʚ ʚʨʘʭʦʚʫʶʪʴ 7 ʫʢʨʫʧʥʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ: ʧʨʠ-
ʭʠʣʴʥʽʩʪʴ ʜʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ; ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ; ʩʝʨʚʽʩ 
ʧʽʜ ʯʘʩ ʧʨʦʜʘʞʫ; ʧʦʪʝʥʮʽʘʣ ʨʠʥʢʫ; ʚʠʨʦʙʥʠʯʽ ʤʦʞʣʠʚʦʩʪʽ; ʽʤʽʜʞ 
ʙʨʝʥʜʫ; ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʦʞʣʠʚʦʩʪʽ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʫʢʨʫ-
ʧʥʝʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 18 ʚʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʘʛʦʚʽ 
ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʪʘ ʫʢʨʫʧʥʝʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠ-
ʟʥʘʯʘʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʥʝʯʽʪʢʠʭ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ [27]. ʆʩʦʙʣʠʚʽʩ-
ʪʶ ʤʝʪʦʜʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ A ʥʝ ʟ ʯʽʪʢʠʭ 
ʯʠʩʝʣ ʟ ʜʝʚôʷʪʠʙʘʣʴʥʦʾ ʰʢʘʣʠ ʉʘʘʪʽ [24], ʘ ʟ ʥʝʯʽʪʢʠʭ ʯʠʩʝʣ. ʎʽ 
ʥʝʯʽʪʢʽ ʯʠʩʣʘ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʥʝʚʧʝʚʥʝʥʽʩʪʴ ʝʢʩʧʝʨʪʘ ʚ ʦʮʽʥʢʘʭ 
ʧʝʨʝʚʘʛ ʘʣʴʪʝʨʥʘʪʠʚ. 

 
˚̨̨̘̆̓̋ ̈́̐̉̓̉ ̅̏ ̂́̈ ̖̅́̎̉ ̖̓̏̃́̑̎̉ ̨̈̎́̋̃ 

ɺ ʩʪʘʪʪʷʭ [10, 11] ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʦʰʫʢʫ ʧʦ ʙʘʟʽ ʪʦʚʘʨʥʠʭ 
ʟʥʘʢʽʚ ʟʘ ʥʝʯʽʪʢʠʤʠ ʟʘʧʠʪʘʤʠ, ʪʦʙʪʦ ʟʘ ʥʝʯʽʪʢʠʤ ʦʧʠʩʦʤ ʤʝʪʠ 
ʧʦʰʫʢʫ. ɿʘʧʠʪʠ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʥʘʟʚʠ ʪʦʚʘʨ-
ʥʦʛʦ ʟʥʘʢʫ: ʢʽʣʴʢʽʩʪʴ ʩʣʽʚ, ʜʦʚʞʠʥʘ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ), ʢʣ̔-ɹ 
ʢʽʩʪʴ ʣʽʪʝʨ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ. ʂʦʞʝʥ ʘʪʨʠʙʫʪ ʤʦ-
ʞʝ ʧʨʠʡʤʘʪʠ ʦʜʥʝ ʽʟ ʪʨʴʦʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʷʢʽ ʬʦʨʤʘʣʽʟʦ-
ʚʘʥʦ ʥʝʯʽʪʢʠʤʠ ʤʥʦʞʠʥʘʤʠ. ɿʘʧʠʪʠ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʟʘʜʘʶʪʴʩʷ ʫ 
ʬʦʨʤʽ ʥʝʯʽʪʢʦʛʦ ʦʙʨʘʟʫ, ʥʘʧʨʠʢʣʘʜ, ʟʥʘʡʪʠ ʪʦʚʘʨʥʽ ʟʥʘʢʠ, ʜʣʷ 
ʷʢʠʭ ʢʽʣʴʢʽʩʪʴ_ʩʣʽʚ = ʤʘʣʘ, ʪʘ ʜʦʚʞʠʥʘ = ʩʝʨʝʜʥʷ, ʪʘ ʢʽʣʴ-
ʢʽʩʪʴ_ʣʽʪʝʨ = ʤʘʣʘ, ʪʘ ʢʽʣʴʢʽʩʪʴ_ʩʧʝʮʽʘʣʴʥʠʭ_ʩʠʤʚʦʣʽʚ = ʚʝʣʠʢʘ. 
ɿʘ ʯʘʩʪʦʪʦʶ ʧʦʷʚʠ ʪʘʢʠʭ ʥʝʯʽʪʢʠʭ ʦʙʨʘʟʽʚ ʚ ʙʘʟʽ ʜʘʥʠʭ ʩʪʚʦʨʶ-
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ʻʪʴʩʷ ʩʚʦʻʨʽʜʥʘ ʥʝʯʽʪʢʘ ʩʪʘʪʠʩʪʠʢʘ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʪʦʚʘʨʥʠʭ ʟʥʘʢʽʚ, ʷʢʘ ʻ ʦʜʥʽʻʶ ʽʟ ʩʢʣʘʜʦʚʠʭ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʪʦʚʘʨ-
ʥʠʭ ʟʥʘʢʽʚ ʥʘ ʩʧʦʞʠʚʘʯʽʚ. 

 
˜̘̑́̋̓̉̎̆ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̘̖̎̆̓̋̉ ̨̖̓̆̎̏̌̏̄̊  
̃ ̨̂̑̆̎̅̉̈ 

ʇʨʠʢʣʘʜʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʙʨʝʥʜʠʥʛʫ, ʷʢʽ ʚʠʨʽʰʫʚʘʣʠʩʴ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʥʝʯʽʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘ ʥʘʰʽ ʦʮʽʥʢʠ 
ʛʦʪʦʚʥʦʩʪʽ ʨʦʟʨʦʙʦʢ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 2 

ʇʈʀʂʃɸɼʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɽʏɯʊʂʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ɹʈɽʅɼʀʅɿɯ 

ɿʤʽʩʪʦʚʥʘ ʟʘʜʘʯʘ ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥ ̫
ɻʦʪʦʚʥʽʩʪʴ ʜʦ 
ʚʧʨʦʚʘʜʞʝʥʥ ̫

ʇʫʙʣʽʢʘʮʽʾ 

ʄʦʜʝʣʶʚʘʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦ-
ʤʦʞʥʦʩʪʽ ʙʨʝʥʜʦ- 
ʚʦʛʦ ʪʦʚʘʨʫ 

ʈʝʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ʦʮʽʥʶʚʘʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʜʣʷ 
ʜʚʦʭ ʪʦʚʘʨʽʚ ʙʨʝʥʜʽʚ çʉʦʪʢʘè 
ʪʘ çNemiroffè. ɿʜʽʡʩʥʝʥʦ ʧʦ-
ʨʽʚʥʷʥʥʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
ʤʽʞ ʨʠʥʢʦʚʠʤʠ ʜʦʣʷʤʠ. ʉʬʦʨ- 
ʤʫʣʴʦʚʘʥʦ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ 
ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʤʦʜʝʣʽ ʟʘ ʜʘʥʠʤʠ ʽʟ ʩʝʛʤʝʥʪʘ-
ʮʽʾ ʨʠʥʢʫ 

ɺʠʩʦʢʘ [8, 9, 
17ð19] 

ʆʧʪʠʤʘʣʴʥʝ 
ʫʧʨʘʚʣʽʥʥʷ ʢʦʥ-
ʢʫʨʝʥʪʦʩʧʨʦʤʦʞ- 
ʥʽʩʪʶ ʙʨʝʥʜʦʚʦ-
ʛʦ ʪʦʚʘʨʫ ʟ ʫʨʘ-
ʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ 

4 ʨʝʘʣʴʥʽ ʧʨʠʢʣʘʜʠ ʟ ʫʧʨʘʚ-
ʣʽʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦ-
ʩʪʽ ʛʦʨʽʣʢʠ çʇʦʜʽʣʣʷè ʙʨʝʥʜʫ 
çʉʦʪʢʘè: 
1) ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ; 
2) ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ; 
3) ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦ-
ʤʦʞʥʦʩʪʽ; 4) ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢ- 
ʩʠʤʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ- 
ʥʦʩʪʽ ʟʘ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ.  
ʂʝʨʦʚʘʥʽ ʟʤʽʥʥʽ ð ʮʽʥʘ ʙʨʝʥ-
ʜʦʚʦʛʦ ʪʦʚʘʨʫ ʪʘ ʨʽʚʝʥʴ ʨʝʢ-
ʣʘʤʠ 

ɺʠʩʦʢʘ [7,  
17ð19] 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2 

ɿʤʽʩʪʦʚʥʘ ʟʘʜʘʯʘ ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥ ̫
ɻʦʪʦʚʥʽʩʪʴ ʜʦ 
ʚʧʨʦʚʘʜʞʝʥʥ ̫

ʇʫʙʣʽʢʘʮʽʾ 

ɹʘʛʘʪʦʢʨʠʪʝʨʽʘʣɹ-
ʥʠʡ ʚʠʙʽʨ ʧʨʦʝʢ-
ʪʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ 
ʙʨʝʥʜʘ ʥʘ ʨʠʥʦʢ 

ɯʣʶʩʪʨʘʪʠʚʥʠʡ ʧʨʠʢʣʘʜ ʽʟ ʨʘ-
ʥʞʫʚʘʥʥʷ 4-ʭ ʧʨʦʝʢʪʽʚ ʟ ʨʦʟ-
ʨʦʙʢʦʶ ʩʪʨʘʪʝʛʽʾ ʚʠʚʝʜʝʥʥʷ ʚ 
ʣʽʜʝʨʠ ʟʘʜʘʥʦʛʦ ʚʘʨʽʘʥʪʘ. 

ɺʠʩʦʢʘ [5, 6] 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ 
ʨʠʥʢʽʚ ʙʨʝʥʜʦ-
ʚʠʭ ʪʦʚʘʨʽʚ ʨʽʟ-
ʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʈʝʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ʟ ʢʣʘʩʪʝʨʠ-
ʟʘʮʽʾ 8 ʨʠʥʢʽʚ. 

ɺʠʩʦʢʘ [16] 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ 
ʦʜʥʦʪʠʧʥʠʭ ʙʨʝʥ- 
ʜʦʚʠʭ ʪʦʚʘʨʽʚ ʟ 
ʦʜʥʦʛʦ ʨʠʥʢʫ 

8 ʨʝʘʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ ʟ ʢʣʘʩ-
ʪʝʨʠʟʘʮʽʾ ʙʨʝʥʜʽʚ ʭʘʨʯʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ. 

ɺʠʩʦʢʘ [16] 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚ-
ʥʷ ʥʝʤʘʪʝʨʽʘʣʴ-
ʥʠʭ ʘʢʪʠʚʽʚ ʤʘ-
ʰʠʥʦʙʫʜʽʚʥʦʛʦ 
ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʇʨʠʢʣʘʜ ʨʘʥʞʫʚʘʥʥʷ 3-ʭ ʜʨʦ-
ʛʦʙʠʮʴʢʠʭ ʧʽʜʧʨʠ̒ ʤʩʪʚ.  

ʅʠʟʴʢʘ [4] 

ɺʠʟʥʘʯʝʥʥʷ ʨʚ̔-
ʥʷ ʩʬʦʨʤʦʚʘʥʦʩ-
ʪʽ ʩʧʦʞʠʚʯʦʛʦ 
ʢʘʧʽʪʘʣʫ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ 

ɯʣʶʩʪʨʘʪʠʚʥʠʡ ʧʨʠʢʣʘʜ ʉʝʨʝʜʥʷ [3] 

ʄʦʜʝʣʶʚʘʥʥʷ 
ʢʘʧ̔ʪʘʣʫ ʩʝʨʚʽʩ-
ʦʨʽʻʥʪʦʚʘʥʦʛʦ 
ʙʨʝʥʜʘ 

ʈʝʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ʟ ʦʮʽʥʶ-
ʚʘʥʥʷ ʙʨʝʥʜʫ ʩʪʝʡʢʦʚʦʛʦ ʨʝʩ-
ʪʦʨʘʥʫ ʪʘ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʡ 
ʧʦʢʨʘʱʝʥʥʷ ʙʨʝʥʜʘ. 

ɺʠʩʦʢʘ [13] 

ɺʠʙʽʨ ʙʽʟʥʝʩ-ʧʘʨʪ- 
ʥʝʨʫ ʜʣʷ ʩʪʨʘʪʝ-
ʛʽʯʥʦʛʦ ʤʘʨʢʝʪʠʥ- 
ʛʦʚʦʛʦ ʘʣʴʷʥʩʫ 

ʈʝʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ʟ ʦʮʽʥʶ-
ʚʘʥʥʷ ʧʦʧʫʣʷʨʥʦʾ ʤʝʨʝʞʽ ʨʦʟ-
ʜʨʽʙʥʠʭ ʤʘʛʘʟʠʥʽʚ ʚ ʊʘʡʚʘʥʽ 

ɺʠʩʦʢʘ [14] 

ɺʠʟʥʘʯʝʥʥʷ ʩʭʦ-
ʞʦʩʪʽ ʜʚʦʭ ʩʣʦ-
ʚʝʩʥʠʭ ʪʦʚʘʨʥʠʭ 
ʟʥʘʢʽʚ 

ʇʝʨʝʚʽʨʢʘ ʟʜʽʡʩʥʝʥʘ ʥʘ ʚʠʙʽʨ-
ʮʽ ʟ 149 ʪʦʚʘʨʥʠʭ ʟʥʘʢʽʚ, ʱʦ 
ʟʘʨʝʻʩʪʨʦʚʘʥʽ OHIM ð ʦʬ̔-
ʩʦʤ ʟ ʛʘʨʤʦʥʽʟʘʮʽʾ ʥʘ ʚʥʫʪʨʽh- 
ʥʴʦʤʫ ʨʠʥʢʫ ɭʉ. 

ɺʠʩʦʢʘ [15] 

ʅʝʯʽʪʢʽ ʟʘʧʠʪʠ 
ʜʦ ʙʘʟʠ ʪʦʚʘʨʥʠʭ 
ʟʥʘʢʽʚ 

ʇʝʨʝʚʽʨʢʘ ʟʜʽʡʩʥʝʥʘ ʥʘ ʙʘʟʽ 
ʜʘʥʠʭ INPI ð ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
ʽʥʩʪʠʪʫʪʫ ʧʨʦʤʠʩʣʦʚʦʾ ʚʣʘʩ-
ʥʦʩʪʽ (ʌʨʘʥʮʽʷ), ʱʦ ʤʽʩʪʠʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 2 ʤʣʥ. ʪʦʚʘʨ-
ʥʠʭ ʟʥʘʢʽʚ. 

ɺʠʩʦʢʘ [10, 11] 
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ʇʨʦʮʝʩʠ ʙʨʝʥʜʠʥʛʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʨʽʟʥʦʾ 
ʧʨʠʨʦʜʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʨʫʜʥʦʱʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʢʮʽʾ ʚʝ-
ʣʠʢʦʾ ʛʨʫʧʠ ʣʶʜʝʡ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 
ʤʦʜʝʣʶʚʘʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʻ 
ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ. ɺ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʦʛʣʷʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦ-
ʤʘʥʽʪʥʠʭ ʥʝʯʽʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ 
ʦʮʽʥʶʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʽ ʚʠ-
ʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʨʝʥʜʽʚ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʤʝʥʝʜʞʝʨʩʴʢʠʭ ʟʘʜʘʯ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦʯʘʪ-
ʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚ ʧʨʘʢʪʠʮʽ ʙʨʝʥʜʠʥʛʫ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 
ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʠʡ ʩʪʘʥ ʨʝʯʝʡ ʧʦʷʩʥʶ-
ʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʫ ʙʨʝʥʜ-ʤʝʥʝʜʞʝʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʥʴ ʧʨʦ ʤʦ-
ʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧ-
ʪʠʤʽʟʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɸʚʪʦʨʠ 
ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʮʷ ʩʪʘʪʪʷ ʚʠʩʪʫʧʠʪʴ ʩʚʦʻʨʽʜʥʠʤ ʢʘʪʘʣʽʟʘʪʦʨʦʤ 
ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʯʽʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʙʨʝʥʜ-ʤʝʥʝʜʞʤʝʥʪ. 
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ʐʘʥʦʚʥʽ ʢʦʣʝʛʠ! 

 

ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦ-
ʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘè ʟʘʧʨʦʰʫʻ ɺʘʩ ʜʦ ʧʫʙʣʽ-

ʢʘʮʽʡ ʫ ʥʘʫʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʤʫ ʞʫʨʥʘʣʽ çʅʝʡʨʦ-ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽè. ɾʫʨʥʘʣ ʚʠʭʦʜʠʪʴ ʜʚʽʯʽ ʥʘ ʨʽʢ. 
 

ʋʤʦʚʠ ʧʦʜʘʥʥʷ ʩʪʘʪʪʽ ʜʦ ʞʫʨʥʘʣʫ. 

ɼʣʷ ʧʫʙʣʽʢʘʮʽʾ ʩʪʘʪʪʽ ʜʦ ʨʝʜʘʢʮʽʾ ʞʫʨʥʘʣʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ: 

1. ɽʣʝʢʪʨʦʥʥʠʡ ʚʘʨʽʘʥʪ ʩʪʘʪʪʽ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝ-

ʥʠʭ ʥʠʞʯʝ ʚʠʤʦʛ. 

ʉʪʘʪʪʽ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʚʘʛʦʤʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʦʩʠ-

ʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʠʡ (ʟʜʽʡʩʥʶʚʘʪʠ ʚʥʝʩʦʢ ʚ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʯʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ), ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ (ʤʽʩʪʠ-

ʪʠ ʨʦʟʚôʷʟʦʢ ʢʦʥʢʨʝʪʥʦʾ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʟ ʧʦʙʫʜʦʚʦʶ ʝʢʦʥʦʤʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʾʭ ʧʨʦʛʨʘʤʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ). ʈʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʦʮʽʥʶʚʘʪʠʩʷ ʟʘ 

ʨʽʚʥʝʤ ʾʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

2. ɿʘʷʚʢʫ ʤʦʚʦʶ ʩʪʘʪʪʽ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ, ʦʬʦʨʤʣʝʥʫ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʦʶ: 

çʅʝʡʨʦ-ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽè 

ʅʘʟʚʘ ʩʪʘʪʪʽ   

ʇ.ɯ.ɹ. ʘʚʪʦʨʘ   

ʅʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ   

ʄʽʩʮʝ ʨʦʙʦʪʠ   

ʇʦʩʘʜʘ   

ʂʦʥʪʘʢʪʥʠʡ ʪʝʣʝʬʦʥ   

E-mail   

ʇʦʰʪʦʚʘ ʘʜʨʝʩʘ   
ʇʨʠʤ. ʋʩʷ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʥʘ ʢʦʞʥʦʛʦ ʘʚʪʦʨʘ (ʢʨʽʤ ʥʘʟʚʠ ʩʪʘʪ-

ʪʽ ʪʘ ʧʦʰʪʦʚʦʾ ʘʜʨʝʩʠ, ʷʢʽ ʜʘʶʪʴʩʷ ʦʜʠʥ ʨʘʟ ʥʘ ʚʝʩʴ ʘʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ). 

 

ʉʪʘʪʪʽ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʘʙʦ ʘʥʛʣʽʡʩʴ-

ʢʦʶ ʤʦʚʦʶ ʨʘʟʦʤ ʽʟ ʟʘʷʚʢʦʶ ʥʘʜʩʠʣʘʶʪʴʩʷ ʥʘ ʘʜʨʝʩʫ editor@nfmte.com. 

ʌʘʡʣʠ ʥʘʟʠʚʘʪʠ ʧʨʽʟʚʠʱʝʤ ʧʝʨʰʦʛʦ ʘʚʪʦʨʘ ʣʘʪʠʥʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ, Savina_zayav.doc, Savina.doc). 
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ɺʠʤʦʛʠ ʜʦ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ, 
ʱʦ ʧʦʜʘʶʪʴʩʷ ʜʦ ʥʘʫʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʞʫʨʥʘʣʫ 

çʅʝʡʨʦ-ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽè. 
 

ɺʠʤʦʛʠ ʜʦ ʩʪʫʢʪʫʨʠ ʩʪʘʪʪʽ 
1. ɯʥʜʝʢʩ ʋɼʂ ʜʦ ʩʪʘʪʪʽ. 
ʅʘ ʧʝʨʰʽʡ ʩʪʦʨʽʥʮʽ ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ, ʧʨʦʧʠʩʥʠʤʠ ʣʽʪʝʨʘ-

ʤʠ, ʰʨʠʬʪ ð ʞʠʨʥʠʡ. 
2. ʅʘʟʚʘ ʩʪʘʪʪʽ. 
ʏʝʨʝʟ ʨʷʜʦʢ ʧʦ ʮʝʥʪʨʫ, ʧʨʦʧʠʩʥʠʤʠ ʣʽʪʝʨʘʤʠ, ʰʨʠʬʪ ð ʞʠʨʥʠʡ. 

ʇʦʜʘʻʪʴʩʷ ʥʘʟʚʘ ʩʪʘʪʪʽ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ 
(ʧʝʨʝʢʣʘʜ). 
3. ɸʚʪʦʨ ʩʪʘʪʪʽ. 
ʏʝʨʝʟ ʨʷʜʦʢ ʧʦ ʮʝʥʪʨʫ ʚʢʘʟʫʻʪʴʩʷ ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ ʘʚʪʦʨʘ ʧʨʦ-

ʧʠʩʥʠʤʠ ʣʽʪʝʨʘʤʠ, ʰʨʠʬʪ ð ʞʠʨʥʠʡ. ɯʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʫʢʨʘʾʥʩʴ-
ʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ (ʪʨʘʥʩʣʽʪʝʨʘʮʽʷ). ʊʨʘʥʩʣʽʪʝʨʫ-
ʚʘʪʠ ʚʣʘʩʥʽ ʥʘʟʚʠ, ʧʨʽʟʚʠʱʘ ʪʘ ʽʤʝʥʘ ʥʝʦʙʭʽʜʥʦ ʟʛʽʜʥʦ ʧʦʩʪʘʥʦʚʠ 
ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 27.01.2010 ˉ55 çʇʨʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ 
ʪʨʘʥʩʣʽʪʝʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ ʣʘʪʠʥʠʮʝʶè. 
4. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʚʪʦʨʽʚ. 
ɿ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʢʘ ʧʦ ʮʝʥʪʨʫ ʚʢʘʟʘʪʠ ʙʝʟ ʩʢʦʨʦʯʝʥʴ ʥʘʫʢʦʚʠʡ ʩʪʫ-

ʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ ʘʚʪʦʨʘ. ɿ ʥʦʚʦʛʦ ʨʷʜʢʘ ð ʧʦʩʘʜʫ ʽ ʤʽʩʮʝ ʨʦʙʦʪʠ ʘʚ-
ʪʦʨʘ (ʧʦʚʥʽʩʪʶ ʙʝʟ ʩʢʦʨʦʯʝʥʴ ʽ ʘʙʨʝʚʽʘʪʫʨ). ɿ ʥʦʚʦʛʦ ʨʷʜʢʘ ð ʧʦʚʥʫ ʨʦ-
ʙʦʯʫ ʘʜʨʝʩʫ ʟ ʧʦʰʪʦʚʠʤ ʽʥʜʝʢʩʦʤ ʽ ʥʘʟʚʦʶ ʢʨʘʾʥʠ. ɺʩʽ ʚʽʜʦʤʦʩʪʽ 
ʚʢʘʟʘʪʠ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ (ʚʠʢʦʨʠʩʪʦʚʫ-
ʚʘʪʠ ʧʦʚʥʠʡ ʦʬʽʮʽʡʥʠʡ ʧʝʨʝʢʣʘʜ ʥʘʟʚʠ ʦʨʛʘʥʽʟʘʮʽʡ). ɿ ʥʦʚʦʛʦ ʨʷʜʢʘ ð 
ʘʜʨʝʩʫ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. 
ʗʢʱʦ ʫ ʩʪʘʪʪʽ ʢʽʣʴʢʘ ʘʚʪʦʨʽʚ, ʪʦ ʧʦ ʢʦʞʥʦʤʫ ʘʚʪʦʨʫ ʥʘʚʦʜʠʪʴʩʷ ʧʦʚ- 

ʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʛʽʜʥʦ ʧʧ. 3, 4 ʟ ʧʨʦʧʫʱʝʥʠʤ ʨʷʜʢʦʤ ʤʽʞ ʘʚʪʦʨʘʤʠ. ɹʣ̔-ɹ 
ʰʝ ʯʦʪʠʨʴʦʭ ʘʚʪʦʨʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 
5. ɸʥʦʪʘʮʽʷ. 
ʏʝʨʝʟ ʨʷʜʦʢ. ɸʥʦʪʘʮʽʷ ʤʘʻ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ, ʣʘʢʦʥʽʯʥʦʶ, ʽʥʬʦʨ- 

ʤʘʪʠʚʥʦʶ ʪʘ ʤʽʩʪʠʪʠ ʪʘʢʽ ʘʩʧʝʢʪʠ: ʧʨʝʜʤʝʪ, ʤʝʪʫ, ʤʝʪʦʜ ʯʠ ʤʝʪʦʜʦʣʦ-
ʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴ-
ʪʘʪʽʚ, ʩʪʫʧʽʥʴ ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ, ʚʠʩʥʦʚʢʠ. ʆʙʩʷʛ ʘʥʦʪʘʮʽʾ ð ʚʽʜ 100 ʜʦ 
250 ʩʣʽʚ. ɸʥʦʪʘʮʽʷ ʤʘʻ ʙʫʪʠ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ 
ʤʦʚʘʤʠ. 
6. ʂʣʶʯʦʚʽ ʩʣʦʚʘ. 
ʅʝ ʤʝʥʰʝ ʧôʷʪʠ ʪʘ ʥʝ ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʩʣʽʚ ʘʙʦ ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʢʫʨʩʠ-

ʚʦʤ, ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ. 
7. ʊʝʢʩʪ ʩʪʘʪʪʽ. 
ʏʝʨʝʟ ʨʷʜʦʢ. ʋ ʩʪʫʢʪʫʨʽ ʩʪʘʪʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ:  
ð ʚʩʪʫʧ (ʫ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʩʚʽʪʣʠʪʠ: ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ 

ʟʚôʷʟʦʢ ʽʟ ʚʘʞʣʠʚʠʤʠ ʥʘʫʢʦʚʠʤʠ ʯʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ; ʘʥʘʣʽʟ 
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ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʚʠʢʦ-
ʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ; ʥʝʚʠʨʽʰʝʥʽ ʨʘʥʽʰʝ ʯʘʩʪʠʥʠ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪ-
ʨʠʤ ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʩʪʘʪʪʷ);  
ð ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ; 
ð ʚʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 
ð ʚʠʩʥʦʚʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ; 
ð ʜʚʘ ʧʝʨʝʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. 
ʇʝʨʰʠʡ ʧʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʜʘʻʪʴʩʷ ʧʽʜ 

ʟʘʛʦʣʦʚʢʦʤ çʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠè ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ ʽ ʤʘʻ ʤʽʩʪʠʪʠ ʥʝ 
ʤʝʥʰʝ 8 ʜʞʝʨʝʣ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʦʬʦʨʤʣʶ-
ʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ɼʉʊʋ ɻʆʉʊ 7.1:2006 çʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʽʚ ʟ ʽʥʬʦʨʤʘʮʽʾ, 
ʙʽʙʣʽʦʪʝʯʥʦʾ ʪʘ ʚʠʜʘʚʥʠʯʦʾ ʩʧʨʘʚʠ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʟʘʧʠʩ. ɹʽʙʣʽʦʛʨʘʬʯ̔- 
ʥʠʡ ʦʧʠʩ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʪʘ ʧʨʘʚʠʣʘ ʩʢʣʘʜʘʥʥʷè. ʇʨʠʢʣʘʜʠ ʦʬʦʨʤʣʝʥ-
ʥʷ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʛʦ ʦʧʠʩʫ ʥʘʚʝʜʝʥʦ ʚ çɹʶʣʝʪʥʽ ɺɸʂ ʋʢʨʘʾʥʠ. ð 2009. ð 

 ̄5. ð ʉ. 26-30.). ɼʨʫʛʠʡ ʧʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 
ʧʦʜʘʻʪʴʩʷ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ çReferencesè, ʱʦ ʤʽʩʪʠʪʴ ʪʽ ʩʘʤʽ ʣʽʪʝʨʘʪʫʨʥʽ 
ʜʞʝʨʝʣʘ, ʘʣʝ ʫ ʣʘʪʠʥʩʴʢʦʤʫ ʘʣʬʘʚʽʪʽ: ʷʢʱʦ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘʧʠʩʘʥʘ ʤʦ-
ʚʦʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʠʨʠʣʠʮʶ, ʪʦ ʾʾ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʥʝʦʙʭʽʜʥʦ 
ʪʨʘʥʩʣʽʪʝʨʫʚʘʪʠ ʣʘʪʠʥʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ (ʧʽʩʣʷ ʪʨʘʥʩʣʽʪʝʨʘʮʽʾ ʥʘʟʚʠ ʩʪʘʪ-
ʪʽ ʚ ʢʽʥʮʽ ʢʦʞʥʦʾ ʧʦʟʠʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ ʤʦʚʫ ʦʨʠʛʽʥʘʣʫ: [in 
Ukrainian], [in Russian] ʪʦʱʦ). ɹʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝ-
ʨʝʣ çReferencesè ʦʬʦʨʤʣʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ Har-
vard - British Standard (ʇʨʠʢʣʘʜ: AUTHOR, A.A., AUTHOR, B.B. and 
AUTHOR, C.C., 2005. Title of article. Title of Journal, 10 (2), pp. 49-53.). 

 
ʋ ʢʽʥʮʽ ʩʪʘʪʪʽ ʤʘʻ ʙʫʪʠ ʧʨʠʤʽʪʢʘ, ʱʦ ʩʪʘʪʪʷ ʧʦʜʘʥʘ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ 

ʣʠʰʝ ʜʦ ʞʫʨʥʘʣʫ çʅʝʡʨʦ-ʥʝʯʽʪʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽè. 
 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʩʪʘʪʪʽ 
 

1. ɺʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʫ: 
ð ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ MS Word 2003 (ʪʝʢʩʪʦʚʽ 

ʬʘʡʣʠ ʧʦʜʘʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ MS Word ʟ ʨʦʟʰʠʨʝʥʥʷʤ doc); 
ð ʬʦʨʤʘʪ ʧʘʧʝʨʫ ð A4; 
ð ʛʘʨʥʽʪʫʨʘ ð Times New Roman Cyr; 
ð ʢʝʛʣʴ ð 14; 
ð ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ð 1,5; 
ð ʥʫʤʝʨʘʮʽʷ ʩʪʦʨʽʥʦʢ ð ʟ ʧʨʘʚʦʛʦ ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʩʪʦʨʽʥʢʠ; 
ð ʫʩʽ ʧʦʣʷ ʩʪʦʨʽʥʢʠ ʧʦ 2 ʩʤ; ʚʽʜ ʢʨʘʶ ʘʨʢʫʰʘ ʜʦ ʢʦʣʦʥʪʠʪʫʣʘ ð 

1,25 ʩʤ; 
ð ʘʙʟʘʮ ð 1,25 ʩʤ; 
ð ʥʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʥʦʩ ʯʘʩʪʠʥ ʩʣʽʚ; 
ð ʚʩʪʘʥʦʚʠʪʠ ʟʘʙʦʨʦʥʫ ʚʠʩʷʯʠʭ ʨʷʜʢʽʚ ʚ ʘʙʟʘʮʽ; 
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ð ʦʙʩʷʛ ʩʪʘʪʪʽ 0,5 ð 2 ʜʨʫʢ. ʘʨʢ. (12ð48 ʩʪʦʨ.);  
ð ʥʘʟʚʠ ʨʦʟʜʽʣʽʚ ʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ð ʧʦ ʮʝʥʪʨʫ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ, 

ʥʘʟʚʠ ʧʽʜʨʦʟʜʽʣʽʚ ð ʧʦ ʮʝʥʪʨʫ ʢʫʨʩʠʚʦʤ; 
ð ʥʫʤʝʨʘʮʽʷ ʩʪʦʨʽʥʦʢ, ʧʫʥʢʪʽʚ, ʨʠʩʫʥʢʽʚ, ʪʘʙʣʠʮʴ, ʬʦʨʤʫʣ ʧʦʜʘ-

ʶʪʴʩʷ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʙʝʟ ʩʠʤʚʦʣʫ ˉ; 
ð ʧʨʠ ʥʘʙʦʨʽ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ ʜʦʜʘʪʢʦʚʽ 

ʧʨʦʙʽʣʠ; 
ð ʥʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʜʩʪʫʧ (ʘʙʟʘʮ) ʧʝʨʰʦʛʦ ʨʷʜʢʘ ʪʘʙʫʣʷʮʽʻʶ ʘʙʦ 

ʧʨʦʙʽʣʘʤʠ (ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʣʠʰʝ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʘʙʟʘʮʫ); 
ð ʣʘʧʢʠ ʥʝʦʙʭʽʜʥʦ ʥʘʙʠʨʘʪʠ ʦʜʥʘʢʦʚʽ ʧʦ ʚʩʽʡ ʩʪʘʪʪʽ; 
ð ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʬʽʩ ʟʘʤʽʩʪʴ ʪʠʨʝ. 
2. ɺʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʽʣʶʩʪʨʘʮʽʡ: 
ð ʷʢʽʩʪʴ ʽʣʶʩʪʨʘʮʽʾ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʯʽʪʢʝ ʚʽʜʪʚʦʨʝʥʥʷ; 
ð ʨʠʩʫʥʢʠ ʪʘ ʛʨʘʬʽʢʠ ʫ ʩʪʘʪʪʶ ʚʩʪʘʚʣʷʶʪʴ ʘʙʦ ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢ- 

ʪʦʨʽ MS Word, ʘʙʦ ʚ ʦʜʥʦʤʫ ʟ ʬʦʨʤʘʪʽʚ jpeg, bmp ʯʠ tif ʟ ʨʦʟʜʽʣʴʥʦʶ 
ʟʜʘʪʥʽʩʪʶ ʥʝ ʤʝʥʰʝ ʥʽʞ 300 dpi (ʧʦʜʘʚʘʪʠ ʷʢʽʩʥʽ ʦʨʠʛʽʥʘʣʠ); 
ð ʚʩ̔ ʦʙôʻʢʪʠ ʚ ʨʠʩʫʥʢʘʭ, ʟʨʦʙʣʝʥʠʭ ʫ MS Word, ʤʘʶʪʴ ʙʫʪʠ ʦʙʦ- 

ʚôʷʟʢʦʚʦ ʟʛʨʫʧʦʚʘʥʽ. ʊʝʢʩʪ ʩʪʘʪʪʽ ʥʝ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʨʠʩʫʥʢʽʚ ʽ/ʘʙʦ ʪʝʢ- 
ʩʪʫ ʚ ʨʘʤʢʘʭ ʨʠʩʫʥʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʚʝʨʭ/ʟʘ ʪʝʢʩʪʦʤ ʪʦʱʦ. ʉʢʣʘʜʥʽ, 
ʙʘʛʘʪʦʦʙôʻʢʪʥʽ ʨʠʩʫʥʢʠ ʟ ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʛʦʪʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʯ̔- 
ʥʠʭ ʨʝʜʘʢʪʦʨʽʚ; 
ð ʨʠʩʫʥʢʠ ʧʽʜʧʠʩʫʶʪʴ ʽ ʥʫʤʝʨʫʶʪʴ (ʷʢʱʦ ʾʭ ʙʽʣʴʰʝ ʥʽʞ ʦʜʠʥ); 
ð ʧʽʜʧʠʩ ʤʘʻ ʙʫʪʠ ʧʽʜ ʽʣʶʩʪʨʘʮʽʻʶ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤ 

ʩʣʦʚʦʤ çʈʠʩ.è; 
ð ʩʭʝʤʠ ʽ ʙʣʦʢ-ʩʭʝʤʠ ʩʣʽʜ ʨʦʟʤʽʱʫʚʘʪʠ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʥʠʭ ʧʦ ʪʝʢʩʪʫ; 
ð ʽʣʶʩʪʨʘʮʽʾ ʥʝ ʧʦʚʠʥʥʽ ʚʠʭʦʜʠʪʠ ʥʘ ʧʦʣʷ; 
ð ʦʩʢʽʣʴʢʠ ʜʨʫʢ ʯʦʨʥʦ-ʙʽʣʠʡ, ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʦʥ ʽ ʢʦʣʽʨ ʫ ʛʨʘ-

ʬʽʢʘʭ, ʜʽʘʛʨʘʤʘʭ ʪʦʱʦ. 
3. ɺʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʪʘʙʣʠʮʴ: 
ð ʧʝʨʝʜ ʢʦʞʥʦʶ ʪʘʙʣʠʮʝʶ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʩʣʦʚʦ çʊʘʙʣʠʮʷè ʟ ʾʾ 

ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʫ ʩʪʘʪʪʽ ʟ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʧʦ ʧʨʘʚʦʤʫ ʙʦʢʫ; 
ð ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʷʜʢʫ ʥʘʚʦʜʠʪʴʩʷ ʥʘʟʚʘ ʪʘʙʣʠʮʽ ʢʫʨʩʠʚʦʤ ʟ ʚʠʨʽʚ-

ʥʶʚʘʥʥʷʤ ʧʦʩʝʨʝʜʠʥʽ ʧʦʣʷ, ʟʘ ʷʢʦʶ ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʘʤʘ ʪʘʙʣʠʮʷ; 
ð ʪʝʢʩʪ ʪʘʙʣʠʮʽ ʤʦʞʝ ʙʫʪʠ ʥʘ ʢʝʛʣʴ ʤʝʥʰʠʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. 
4. ɺʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʬʦʨʤʫʣ: 
ð ʬʦʨʤʫʣʠ ʥʘʙʠʨʘʶʪʴʩʷ ʜʦʧʦʤʽʞʥʦʶ ʧʨʦʛʨʘʤʦʶ MS Equation 3.0 

(ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ ʚ MS Word 2003); 
ð ʬʦʨʤʫʣʠ ʚʠʨʽʚʥʶʶʪʴ ʧʦ ʮʝʥʪʨʫ; 
ð ʬʦʨʤʫʣʠ ʥʫʤʝʨʫʶʪʴ ʚ ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ ʧʨʘʚʦʨʫʯ ʩʪʦʨʽʥʢʠ ʥʘ-

ʩʢʨʽʟʥʦʶ ʥʫʤʝʨʘʮʽʻʶ.  
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5. ʇʦʩʠʣʘʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ: 
ð ʧʨʠ ʧʦʩʠʣʘʥʥʽ ʚ ʪʝʢʩʪʽ ʥʘ ʣʽʪʝʨʘʪʫʨʥʝ ʜʞʝʨʝʣʦ ʩʣʽʜ ʥʘʚʝʩʪʠ ʧʦ-

ʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʥʘ ʧʨʘʮʷ ʤʘʻ ʫ ʩʧʠ-
ʩʢʫ ʣʽʪʝʨʘʪʫʨʠ; 
ð ʩʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ ʥʘʚʦʜʷʪʴ ʫ ʢʽʥʮʽ ʩʪʘʪʪʽ ʘʙʦ ʫ ʧʦʨʷʜʢʫ ʟʛʘʜʫ-

ʚʘʥʠʭ ʜʞʝʨʝʣ, ʘʙʦ ʫ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ; 
ð ʥʘ ʚʩʽ ʥʘʚʝʜʝʥʽ ʚ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ ʜʞʝʨʝʣʘ ʤʘʶʪʴ ʙʫʪʠ ʧʦʩʠ-

ʣʘʥʥʷ ʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ; 
ð ʫʩʽ ʮʠʪʫʚʘʥʥʷ ʫ ʪʝʢʩʪʽ ʘʙʦ ʟʛʘʜʫʚʘʥʥʷ ʧʨʦ ʦʪʨʠʤʘʥʽ ʽʥʰʠʤʠ ʘʚ-

ʪʦʨʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʩʠʣʘʥʥʷʤ. 
6. ʇʨʠʤʽʪʢʠ: 
ð ʧʨʠʤʽʪʢʠ ʜʦ ʪʝʢʩʪʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʥʠʟʫ ʩʪʦʨʽʥʢʠ ʟ ʪʝʢʩʪʦʤ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʧʦʷʩʥʝʥʴ; 
ð ʧʨʠʤʽʪʢʠ ʜʦ ʪʝʢʩʪʫ ʨʦʙʣʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʽ ʥʫʤʝʨʫʶʪʴʩʷ ʧʦʩ-

ʣʽʜʦʚʥʦ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ; 
ð ʧʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣʠʮʴ ʪʘ ʨʠʩʫʥʢʽʚ, ʚ ʷʢʠʭ ʥʘʚʦʜʷʪʴʩʷ ʜʦʚʽʜʢʦʚʽ ʽ 

ʧʦʷʩʥʶʚʘʣʴʥʽ ʜʘʥʽ, ʤʦʞʫʪʴ ʥʫʤʝʨʫʚʘʪʠʩʴ ʧʦʩʣʽʜʦʚʥʦ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ 
ʩʪʦʨʽʥʢʠ; 
ð ʷʢʱʦ ʧʨʠʤʽʪʦʢ ʜʦ ʪʘʙʣʠʮʴ ʯʠ ʨʠʩʫʥʢʽʚ ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ ʢʽʣʴʢʘ, 

ʪʦ ʧʽʩʣʷ ʩʣʦʚʘ çʇʨʠʤʽʪʢʠè ʩʪʘʚʣʷʪʴ ʜʚʦʢʨʘʧʢʫ, ʥʘʧʨʠʢʣʘʜ: 
ʇʨʠʤʽʪʢʠ: 
1. é 
2. é 
ʗʢʱʦ ʻ ʦʜʥʘ ʧʨʠʤʽʪʢʘ, ʪʦ ʾʾ ʥʝ ʥʫʤʝʨʫʶʪʴ ʽ ʧʽʩʣʷ ʩʣʦʚʘ çʇʨʠʤʽʪʢʘè 

ʩʪʘʚʣʷʪʴ ʢʨʘʧʢʫ. 
 
ɼʦʜʘʪʢʦʚʦ: 
ð ʫʩʽ ʩʪʘʪʪʽ ʧʨʦʭʦʜʷʪʴ ʦʙʦʚôʷʟʢʦʚʝ ʨʝʮʝʥʟʫʚʘʥʥʷ; 
ð ʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʥʝʩʝʥʽ ʨʝʜʘʢʮʽʡʥʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʽʜ 

ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʜʘʢʪʦʨʦʤ ʪʘ ʚʠʯʠʪʢʠ ʢʦʨʝʢʪʦʨʦʤ; 
ð ʘʚʪʦʨʠ ʩʪʘʪʪʽ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 

ʥʘʚʝʜʝʥʠʭ ʫ ʩʪʘʪʪʽ ʪʝʨʤʽʥʽʚ, ʜʘʥʠʭ, ʬʘʢʪʽʚ, ʮʠʪʘʪ, ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʘʪʝʨʽ-
ʘʣʽʚ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʟʘ ʥʘʚʝʜʝʥʥʷ ʚ ʩʪʘʪʪʽ ʜʘʥʠʭ, ʱʦ ʥʝ ʻ ʧʨʝʜʤʝʪʦʤ ʚʽʜʢ-
ʨʠʪʦʾ ʧʫʙʣʽʢʘʮʽʾ; 
ð ʚ ʦʜʥʦʤʫ ʥʦʤʝʨʽ ʤʦʞʝ ʙʫʪʠ ʦʧʫʙʣʽʢʦʚʘʥʘ ʪʽʣʴʢʠ ʦʜʥʘ ʩʪʘʪʪʷ 

ʘʚʪʦʨʘ. 
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