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ɻʈɸɹɽʃʔʅʀʂʆɺ ɺ.ɸ., ʢ.ʶ.ʥ., ʜʦʮ.; ʐɽɺʏɽʅʂʆ ʆ.ɺ., ʩʪ. ʚʠʢʣ., 

ɼʦʥʝʮʴʢʘ ʘʢʘʜʝʤʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʆʈɻɸʅɯɿɸʎɯʗ ʈɽɻʋʃʖɺɸʅʅʗ ʉʀʉʊɽʄʆʖ ʄɯʉʔʂʆɻʆ 

ɻʈʆʄɸɼʉʔʂʆɻʆ ʇɸʉɸɾʀʈʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

ʋ ʩʪʘʪʪʽ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘ-

ʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʈʦʟʢʨʠʪʦ ʩʫʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴ-

ʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʧʘʩʘʞʠʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɺʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ ʧʘʩʘʞʠʨʩʴʢʠʡ, ʧʽʜʭʜ̔ ʩʠʩʪʝʤʥʠʡ, ʩʠʩʪʝʤʘ ʪʨʘʥʩ-

ʧʦʨʪʥʘ, ʫʧʨʘʚʣʽʥʥʷ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ  

ʉʫʯʘʩʥʝ ʤʽʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʻ ʤʽʩʴʢʠʡ ʛʨʦʤʘʜʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩ-

ʧʦʨʪ (ʄɻʇʊ), ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ, ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʥʘʜʽʣʝʥʘ ʨʽʟʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʨʝʘʣʽ-

ʟʘʮʽʷ ʷʢʠʭ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʦʜʥʽʡ ʤʝʪʽ ï ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ.  

ʄʽʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʻ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʦʛʘʣʫʟʝʚʦʛʦ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʚʢʣʶʯʘʻ 

[2, ʩ. 173]: 

ï ʤʝʨʝʞʽ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ (ʜʦʨʦʛʠ, ʨʝʡʢʦʚʽ ʰʣʷʭʠ, ʪʫʥʝʣʽ, ʝʩʪʘʢʘʜʠ, ʰʣʷʭʦʧʨʦʚʦʜʠ, ʩʪʘʥ-

ʮʽʾ, ʩʪʦʷʥʢʠ, ʧʨʠʩʪʘʥʽ); 

ï ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʨʫʭʦʤʠʡ ʩʢʣʘʜ); 

ï ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ (ʪʷʛʦʚʽ ʧʽʜʩʪʘʥʮʽʾ, ʢʘʙʝʣʴʥʽ ʢʦʥʪʘʢʪʥʽ ʤʝʨʝʞʽ, ʟʘʧʨʘʚʥʽ 

ʩʪʘʥʮʽʾ); ʨʝʤʦʥʪʥʽ ʤʘʡʩʪʝʨʥʽ, ʟʘʚʦʜʠ; 

ï ʜʝʧʦ, ʛʘʨʘʞʽ, ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

ï ʣʽʥʽʡʥʽ ʧʨʠʩʪʨʦʾ ʟʚôʷʟʢʫ, ʩʠʛʥʘʣʽʟʘʮʽʾ, ʙʣʦʢʫʚʘʥʥʷ, ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ. 

ɹʽʣʴʰʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʫ ʤʽʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʤʽʩʴʢʠʡ ʛʨʦʤʘʜʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩ-

ʧʦʨʪ, ʷʢʠʡ ʻ ʩʫʢʫʧʥʽʩʪʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʙôʻʜʥʘʥʠʭ ʫ ʩʠʩʪʝʤʫ [3]. 

ʄʝʪʦʶ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʷʢʽʩʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʨʝʚʝ-

ʟʝʥʥʷʭ. ʆʜʥʘʢ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʨʦʟʢʨʠʚʘʻ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [4, ʩ. 11]. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʘʚʪʦʨʽʚ [5, ʩ. 61] ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʨʝʛʽʦʥʽ ʻ ç...ʜʦʩʪʘʚʢʘ ʧʘʩʩʘʞʠʨʦʚ ʩʦʛʣʘʩʥʦ ʪʨʫʜʦʚʳʤ ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʤ ʢʦʨʨʝ-

ʩʧʦʥʜʝʥʮʠʷʤ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʜʚʠʞʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʴʶè. 

ʋ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʋʢʨʘʾʥʽ, ʨʦʟʰʠʨʝʥʥʷ ʤʽʩʪ, ʧʽʜʚʠʱʝʥʥʷ ʨʽ-

ʚʥʷ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ, ʟʤʽʥʠ ʪʨʫʜʦʚʠʭ, ʧʦʙʫʪʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʤʽʩʴʢʠʡ ʧʘʩʘʞʠʨ-

ʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʚʪʨʘʪʠʚ ʩʚʦʻʾ ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʈʫʭʦʤʠʡ ʩʢʣʘʜ ʄɻʇʊ ʤʘʻ ʟʥʘʯʥʽ ʧʨʦʚʽʟ-

ʥʽ ʟʜʽʙʥʦʩʪʽ, ʥʠʞʯʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽ ʤʘʻ ʢʦʨʠʩ-

ʥʠʡ ʝʬʝʢʪ ʚʽʜ ʟʥʠʞʝʥʥʷ ʩʢʦʨʦʯʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʣʦʱʽ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ, ʟʘ 

ʫʤʦʚʠ ʦʜʥʦʯʘʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʽ ʧʦʪʝʥʮʽʡʥʠʭ ʧʘʩʘʞʠʨʽʚ. 

ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥ-

ʩʧʦʨʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʜʦʩʣʽʜʥʠʢʠ, ʄɻʇʊ ʻ ʩʦʮʽʘʣʴʥʦ 

ʟʥʘʯʫʱʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʷʢ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʞʠʪ-

ʪʷ ʛʦʨʦʜʷʥ, ʪʘʢ ʽ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ [10]. 



ʆʨʛʘʥʽʟʘʮʽʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

    
5 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʄʝʪʘ ʩʪʘʪʪʽ 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩ-

ʪʽ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  

ɼʦ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʣʝʞʠʪʴ ʪʨʘʤʚʘʡ, ʪʨʦʣʝʡʙʫʩ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʬʫʥʽʢʫ-

ʣʝʨ, ʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪ, ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʨʫʭʦʤʽ ʪʨʦʪʫʘʨʠ [6, ʩ. 44]. 

ʊʨʘʤʚʘʡ ʥʘʣʝʞʠʪʴ ʜʦ ʚʫʣʠʯʥʦʛʦ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʻ ʦʜʥʠʤ ʟ̔ ʥʘʡʜʘʚʥʽʰʠʭ ʟʘʩʦʙʽʚ ʤ̔ -

ʩʴʢʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɼʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʥʘʧʨʠʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ ʧʝ-

ʨʝʩʫʚʘʥʥʷ ʪʨʘʤʚʘʡʥʠʭ ʚʘʛʦʥʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʢʽʥʴʤʠ (çʢʦʧʢʘè), ʘ ʟʛʦʜʦʤ ï ʩʠʣʦʶ ʧʘʨʦʚʦʛʦ ʜʚʠ-

ʛʫʥʘ. ʃʽʥʽʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʨʘʤʚʘʶ ʚʧʝʨʰʝ ʙʫʣʦ ʩʧʦʨʫʜʞʝʥʦ ʚ 1881 ʨʦʮʽ ʚ ɹʝʨʣʽʥʽ. ʆʜʠʥʘʜʮʷʪʴ 

ʨʦʢʽʚ ʧʦ ʪʦʤʫ ʚ ʂʠʻʚʽ ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʨʠʪʪʷ ʧʝʨʰʦʾ ʚ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ ʪʨʘʤʚʘʡʥʦʾ ʣʽʥʽʾ ʥʘ ʝʣʝʢ-

ʪʨʠʯʥʽʡ ʪʷʟʽ. ʇʽʦʥʝʨʥʠʡ ʤʘʨʰʨʫʪ ʟôʻʜʥʘʚ ʇʦʜʽʣ ʟ ʍʨʝʱʘʪʠʢʦʤ. ʅʘʩʪʫʧʥʠʤʠ çʪʨʘʤʚʘʡʥʠʤʠ ʤʽʩ-

ʪʘʤʠè ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʩʪʘʣʠ ʍʘʨʢʽʚ (1892 ʨʽʢ), ʃʴʚʽʚ (1895 ʨʽʢ) ʪʘ ʏʝʨʥʽʚʮʽ 

(1897 ʨʽʢ) [7, ʩ. 218]. 

ʋ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪʦʣʽʪʪʷ ʝʣʝʢʪʨʠʯʥʠʡ ʪʨʘʤʚʘʡ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʯʠʩʣʝʥʥʠʤ ʧʝʨʝʚʘʛʘʤ, 

ʟʘʚʦʡʫʚʘʚ ʚʩʝ ʙʽʣʴʰʝ ʢʨʫʧʥʠʭ ʤʽʩʪ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʠ ʷʢʽʩʥʦʛʦ ʪʘ ʜʝʰʝʚʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʩʧʦ-

ʣʫʯʝʥʥʷ. ʋ ʧʽʩʣʷʚʦʻʥʥʽ ʨʦʢʠ ʪʨʘʤʚʘʡʥʝ ʩʧʦʣʫʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʣʦ ʚʪʨʘʯʘʪʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ï 

ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʣʠʰʝ ʜʚʽ ʩʠʩʪʝʤʠ ʫ ʤʘʣʠʭ ʤʽʩʪʘʭ: ʂʦʥʦʪʦʧʽ ʪʘ ɸʚʜʽʾʚʮʽ. 

ɺ ʋʢʨʘʾʥʽ 24 ʤʽʩʪʘ ʤʘʶʪʴ ʪʨʘʤʚʘʡʥʽ ʜʝʧʦ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʷʢʠʭ ʩʪʚʦʨʝʥʽ ʚ 1930-ʽ ʨʦʢʠ. ɿʘ ʨʽʢ 

ʪʨʘʤʚʘʷʤʠ ʚ ʢʨʘʾʥʽ ʧʝʨʝʚʦʟʠʪʴʩʷ ʙʽʣʴʰʝ 1 ʤʣʨʜ. ʧʘʩʘʞʠʨʽʚ [2, ʩ. 175]. 

ʊʨʦʣʝʡʙʫʩ ï ʮʝ ʙʝʟʨʝʡʢʦʚʠʡ ʚʠʜ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʛʦ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʁʦʛʦ ʚʠʥʘʭʽʜʥʠʢʦʤ ʻ ɺʝʨʥʝʨ ʬʦʥ ʉʽʤʝʥʩ, ʷʢʠʡ ʫ 1882 ʨʦʮʽ ʚʧʝʨʰʝ ʨʝʘʣʽʟʫʚʘʚ ʽʜʝʶ ʚʣʘʰʪʫʚʘʥʥʷ 

ʙʝʟʨʝʡʢʦʚʦʛʦ ʪʨʘʤʚʘʶ, ʟʙʫʜʫʚʘʚʰʠ ʪʨʦʣʝʡʙʫʩʥʫ ʣʽʥʽʶ ʚ ʧʨʠʛʦʨʦʜʽ ɹʝʨʣʽʥʘ-ʐʧʘʥʜʘʫ. ʇʝʨʰʽ 

çʝʣʝʢʪʨʠʯʥʽ ʦʤʥʽʙʫʩʠè ʉʽʤʝʥʩʘ ʱʝ ʥʝ ʙʫʣʠ ʪʨʦʣʝʡʙʫʩʘʤʠ ʚ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʤʫ ʨʦʟʫʤʽʥʥʽ: ʭʦ-

ʯʘ ʾʭ ʽ ʧʨʠʚʦʜʠʣʘ ʚ ʨʫʭ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʦʪʨʠʤʫʚʘʥʘ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ, ʩʪʨʫʤʦʟʥʽʤʘʥʥʷ ʥʘ 

ʮʠʭ ʤʘʰʠʥʘʭ ʟʜʽʡʩʥʶʚʘʣʠ ʥʝ ʞʦʨʩʪʢʽ ʰʣʘʥʛʠ, ʘ ʚʽʟʦʢ, ʱʦ ʢʦʪʠʚʩʷ ʧʦ ʜʨʦʪʘʭ ʽ ʟôʻʜʥʫʚʘʚʩʷ ʟ ʨʫ-

ʭʦʤʠʤ ʩʢʣʘʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʥʫʯʢʦʛʦ ʢʘʙʝʣʶ. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʤʽʩʪ ʚ ʉʈʉʈ, ʜʝ ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʨʠʪʪʷ ʪʨʦʣʝʡʙʫʩʥʦʛʦ ʨʫʭʫ, ʩʪʘʚ ʂʠʾʚ ï ʫ 

1935 ʨʦʮʽ ʥʘ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʠʭ ʚʫʣʠʮʷʭ ʧʦʯʘʣʘʩʴ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʝʤʠ ʤʘʰʠʥ. ʋ ʧʝʨʽʦʜ ʜʦ ɼʨʫʛʦʾ 

ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʪʨʦʣʝʡʙʫʩ ʟôʷʚʠʚʩʷ ʪʘʢʦʞ ʫ ʍʘʨʢʦʚʽ ʪʘ ʏʝʨʥʽʚʮʷʭ [7, ʩ. 225]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʦʣʝʡʙʫʩ ʻ ʝʢʦʥʦʤʽʯʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ. ɺʽʥ 

ʙʽʣʴʰ ʤʘʥʝʚʨʝʥʠʡ, ʥʽʞ ʪʨʘʤʚʘʡ ʘʙʦ ʤʝʪʨʦ, ʽ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʡ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʡ, ʥʽʞ ʘʚ-

ʪʦʙʫʩ. ʊʨʦʣʝʡʙʫʩʠ ʟʘ ʨʽʢ ʧʝʨʝʚʦʟʷʪʴ ʙʣʠʟʴʢʦ 1,8 ʤʣʨʜ. ʧʘʩʘʞʠʨʽʚ ʚ 47 ʤʽʩʪʘʭ ʢʨʘʾʥʠ [2, ʩ. 176]. 

ʂʦʨʽʥʥʷ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʘʚʪʦʙʫʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʣʽʜ ʰʫʢʘʪʠ ʫ 1662 ʨʦʮʽ, ʢʦʣʠ ʫ ʇʘʨʠʞʽ 

ʜʣʷ ʤʘʩʦʚʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʽʥʥʠʡ ʝʢʽʧʘʞ, ʚʣʫʯʥʦ ʥʘʟʚʘʥʠʡ ʦʤʥʽ-

ʙʫʩʦʤ (ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ çomnibusè ï çʜʣʷ ʚʩʽʭè). 

ʅʘʧʨʠʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ ʥʘ ʦʤʥʽʙʫʩʘʭ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʚʠʛʫʥʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʢʽʥʥʽʡ ʪʷʟʽ. ʇʨʠʙʣʠʟʥʦ ʟ 1905 ʨʦʢʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʘʩʘʞʠʨʩʴʢʠʭ ʝʢʽʧʘʞʽʚ ʢʦʤʧʣʝʢʪʫʚʘʣʘ-

ʩʷ ʙʝʥʟʠʥʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ. ʋ 1931 ʨʦʮʽ ʫ ɹʨʠʪʘʥʽʾ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʘʚʪʦʙʫʩ ʟ ʜʠʟʝʣʴʥʠʤ ʜʚʠ-

ʛʫʥʦʤ [7, ʩ. 227]. 

ʉʴʦʛʦʜʥʽ ʘʚʪʦʙʫʩʥʝ ʩʧʦʣʫʯʝʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʝ ʚ 1936 ʤʽʩʪʘʭ ʽ ʩʝʣʠʱʘʭ ʋʢʨʘʾʥʠ. ʇʨʦʪʷʞʥʽʩʪʴ 

ʣʽʥʽʡ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʤʽʩʴʢʠʭ) ʧʝʨʝʚʠʱʫʻ 650 ʪʠʩ. ʢʤ. ɸʚʪʦʙʫʩʥʝ ʩʧʦʣʫʯʝʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘ-

ʯʥʠʭ ʧʝʨʚʽʩʥʠʭ ʚʠʪʨʘʪ, ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʜʦʨʦʛʘʭ ʟ ʥʠʞʯʠʤʠ ʪʠʧʘʤʠ ʧʦʢʨʠʪʪʽʚ. ɸʚʪʦʙʫʩ 

ʤʘʻ ʚʠʩʦʢʫ ʤʘʥʝʚʨʝʥʽʩʪʴ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʥʘ ʚʫʣʠʮʷʭ ʷʢʠʭ-ʥʝʙʫʜʴ ʧʦʩʪʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʋ 

ʤʽʩʪʘʭ ʟ ʥʘʩʝʣʝʥʥʷʤ ʜʦ 100 ʪʠʩ. ʞʠʪʝʣʽʚ ʘʚʪʦʙʫʩ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʈʦʣʴ ʘʚʪʦʙʫʩʽʚ ʚ ʦʩʚʦʻʥʥʽ ʤʽʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʙʝʟʫʧʠʥʥʦ ʟʨʦʩʪʘʻ [2, ʩ. 176]. 
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ʃʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʪʘʢʩʽ, ʷʢ ʚʠʜ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʘʶʪʴ ʚʝʣʠʢʝ ʨʦʟʧʦ-

ʚʩʁʜʞʝʥʥʷ ʚ ʫʩʽʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʚʽʜʦʤʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥ-

ʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ [2, ʩ. 176]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʪʦ ʚʽʥ ʟôʷʚʠʚʩʷ ʚ ʋʢʨʘʾʥʽ ʚ 1960 ʨʦʮʽ ʽ ʥʠʥʽ ʜʽʻ ʚ ʂʠʻʚʽ, ʍʘʨʢʦʚʽ 

ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ. ɺʠʤʦʛʠ ʙʝʟʧʝʢʠ ʨʫʭʫ ʥʘ ʤʝʪʨʦʧʦʣʽʪʝʥʽ ʚʠʱʽ, ʥʽʞ ʥʘ ʥʘʟʝʤʥʠʭ ʚʠʜʘʭ ʪʨʘʥʩ-

ʧʦʨʪʫ. ʄʝʪʨʦʧʦʣʽʪʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ ʤʽʩ-

ʪʘʭ ʟ ʥʝ ʤʝʥʰ ʷʢ 500 ʪʠʩ. ʞʠʪʝʣʽʚ ʟʽ ʩʪʽʡʢʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʥʝ ʤʝʥʰʝ 30 ʪʠʩ. ʧʘʩ/ʛʦʜ. [6, ʩ. 49]. 

ʉʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʨʷʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ ʟʨʦʩʪʘʻ 

ʾʭ ʜʘʣʴʥʽʩʪʴ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩ ʜʦʩʪʘʚʢʠ ʧʘʩʘʞʠʨʽʚ, ʪʦʤʫ ʧʦʪʨʽʙʥʽ ʚʠʩʦʢʦʰʚʠʜ-

ʢʽʩʥʽ ʣʽʥʽʾ ʪʨʘʥʩʧʦʨʪʫ [8, ʩ. 298]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʟʘ ʤʘʨʰʨʫʪʥʠʤ ʧʨʠʥ-

ʮʠʧʦʤ, ʪʦʤʫ ʱʦ ʙʝʟ ʮʴʦʛʦ ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʩʪʽʡʥʽ ʤʘʩʦʚʽ ʧʝʨʝʚʝʟʝʥʥʷ. ʄʘʨʰʨʫʪʥʠʡ 

ʧʨʠʥʮʠʧ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘ-

ʩʘʞʠʨʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʪʘ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦ-

ʙʽʚ [9, ʩ. 17]. 

ɸʥʘʣʽʟʫʶʯʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʄɻʇʊ, ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʪʽʣʴʢʠ ʷʢ ʦʙôʻʢʪ ʨʝʛʫʣʶʚʘʥʥʷ ʄɻʇʊ ʚʠʩʪʫʧʘʻ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʜʝʨʞʘʚʥʦʶ ʽ ʤʫʥʽʮʠʧʘʣʴʥʦʶ ʚʣʘ-

ʜʦʶ. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʘ ʄɻʇʊ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʦʙôʻʢʪʦʤ, ʽ ʩʫʙôʻʢʪʦʤ ʨʝʛʫʣʶʚʘʥʥʷ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʛʘʣʫʟʽ ʜʝʨʞʘʚʥʦʛʦ ʡ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɻʇʊ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʭʽʜ, ʚʠ-

ʢʣʘʜʝʥʠʡ ʚ [11], ʾʾ ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ, ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʪʨʴʦʭ ʧʽʜʩʠʩʪʝʤ: 

ï ʪʨʘʥʩʧʦʨʪʫ (ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʛʘʣʫʟʽ ʤʽʩʪʘ, ʱʦ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʟ ʧʝʨʝʚʝʟʝʥʥʷ); 

ï ʥʘʩʝʣʝʥʥʷ (ʧʦʪʝʥʮʽʡʥʠʭ ʥʦʩʽʾʚ ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʤʽʱʝʥʥʽ); 

ï ʤʽʩʴʢʠʭ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʦʙʦʚôʷʟʢʦʚʘ ʩʪʨʘʪʝʛʽʯʥʘ ʦʜʠʥʠʮʷ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ). 

ʗʢ ʧʽʜʢʨʝʩʣʶʶʪʴ ʬʘʭʽʚʮʽ [11, 12], ʄɻʇʊ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʢʘʪʝʛʦʨʽʾ ʩʢʣʘʜʥʠʭ ʩʦʮʽ-

ʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʮʴʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʠʩʪʝʤʘ ʄɻʇʊ 

ʩʭʠʣʴʥʘ ʜʦ ʜʽʾ ʝʢʟʦʛʝʥʥʠʭ (ʢʝʨʦʚʘʥʠʭ) ʽ ʝʥʜʦʛʝʥʥʠʭ (ʥʝʢʝʨʦʚʘʥʠʭ) ʯʠʥʥʠʢʽʚ. 

ʄɻʇʊ, ʷʢ ʽ ʙʫʜʴ-ʷʢʫ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʽʜʣʝʛʣʦʩʪʽ (ʷʢ ʧʽʜʩʠʩʪʝʤʫ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʽʩʪʘ). ʂʨʽʤ ʪʦʛʦ, 

ʩʠʩʪʝʤʘ ʄɻʇʊ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ: ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ, ʽʻʨʘʨʭʽʯʥʦʩʪʽ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʥʘʜʽʡ-

ʥʦʩʪʽ, ʙʝʟʧʝʢʠ, ʩʪʽʡʢʦʩʪʽ [13]. 

ʈʦʟʛʣʷʜʘʶʯʠ ʩʫʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʡʜʝʪʴʩʷ ʧʨʦ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʠʥʮʠʧʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʽ ʪʘʢʪʠʯʥʽ ʧʨʠʡʦʤʠ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘ-

ʚʣʝʥʠʭ ʮʽʣʝʡ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʄɻʇʊ. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ ʚ ʷʩʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽʡ 

ʮʽʣʽʩʥʦʩʪʽ. ʊʘʢʘ ʢʦʥʮʝʧʮʽʷ ʧʨʠʧʫʩʢʘʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʣʝʡ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝ-

ʥʪʽʚ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʞ ʥʠʤʠ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʚôʷʟʢʽʚ. ʋʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʜʦ-

ʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ, ʘ ʩʪʨʫʢʪʫʨʘ, ʷʢ ʪʝʭʥʦʣʦʛʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ, ʚʠ-

ʟʥʘʯʘʻ ʾʾ ʚʥʫʪʨʽʰʥʽʡ ʟʤʽʩʪ ʽ ʜʦʟʚʦʣʷʻ ʚʠʨʘʟʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʄɻʇʊ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʽʩʴʢʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʩʪʨʫʢʪʫʨʥʽ ʟʚôʷʟʢʠ 

ʬʦʨʤʫʶʪʴʩʷ ʷʢ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʽ ʧʽʜʩʠʩʪʝʤ ʄɻʇʊ, ʪʘʢ ʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ ʄɻʇʊ. ɼʦʮʽʣʴʥʝ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʟʤʽʩʪʫ ʩʠʩʪʝʤʥʠʭ ʚʽʜʥʦʩʠʥʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʭʘʨʘʢʪʝʨʫ ʷʢ ʪʘʢʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʄɻʇʊ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠ-

ʤʠ ʪʨʝʙʘ ʚʚʘʞʘʪʠ ʚʽʜʥʦʩʠʥʠ ʟʽ ʩʧʦʞʠʚʘʯʝʤ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ, ʽ ʚʽʜʥʦʩʠʥʠ ʟ ʦʨʛʘʥʘʤʠ 

ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʃʶʜʩʴʢʘ ʧʦʪʨʝʙʘ ʻ ʚʠʭʽʜʥʦʶ ʪʦʯʢʦʶ ʨʦʟʚʠʪʢʫ ʽ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝ-

ʩʫ ʚ ʮʽʣʦʤʫ. ʉʫʩʧʽʣʴʩʪʚʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʙʘʛʘʪʦʛʘʣʫʟʝʚʠʡ ʤʝʭʘʥʽʟʤ, ʽ 



ʆʨʛʘʥʽʟʘʮʽʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

    
7 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʬʦʨʤʫʶʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʯʝʨʝʟ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩ-

ʪʽ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʟ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ï ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʠʥʠ. ʊʨʘʥʩʧʦʨʪ, ʽ ʟʦʢ-

ʨʝʤʘ, ʧʘʩʘʞʠʨʩʴʢʠʡ, ʻ ʽʥʪʝʛʨʫʶʯʦʶ ʣʘʥʢʦʶ ʚ ʩʠʩʪʝʤʽ ʨʦʟʧʦʜʽʣʫ ʛʨʦʤʘʜʩʴʢʠʭ ʙʣʘʛ, ʱʦ ʦʧʦʩʝʨʝʜ-

ʢʦʚʫʻ ʩʘʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʠ ʽʥʜʠʚʽʜʘ, ʡʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʨʽʚʥʷ [14, ʩ. 9]. 

ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʦʙôʻʢʪʽʚ ʮʽʣʴʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ. 

ʉʧʝʮʠʬʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʻ: ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʚʝ-

ʟʝʥʴ; ʦʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʽʟʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʭʦʜʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ; ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ; ʧʽʜʙʽʨ, ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʩʪʘʥʦʚʢʘ ʢʘʜʨʽʚ; ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʮʽ ʪʘ ʟʘ-

ʨʦʙʽʪʥʦʾ ʧʣʘʪʠ; ʦʨʛʘʥʽʟʘʮʽʷ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥ. [15, ʩ. 28]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʦʚʠʥʥʘ ʚʽʜʙʠʚʘʪʠ ʷʢ ʩʦʮʽʘʣʴʥʽ, ʪʘʢ ʽ ʝʢʦʥʦʤʽʯʥʽ 

ʘʩʧʝʢʪʠ. ʋ ʨʝʘʣʽʷʭ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʫʣʴʪʫʨʠ ʩʫʩʧʽʣʴʩʪʚʘ ʮʽ ʜʚʘ ʥʘʧʨʷʤʠ ʚʟʘʻʤʦʦʙʫʤʦʚ-

ʣʝʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʤʘʶʪʴ ʦʜʥʦʯʘʩʥʦ ʝʢʦʥʦʤʽʯʥʝ ʽ ʩʦʮʽʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʨʘʞʘʻʪʴʩʷ ʚ 

ʧʨʠʩʢʦʨʝʥʥʽ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʧʘʩʘʞʠʨʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʨʝʟʝʨʚʽʚ ʯʘʩʫ, ʦʙʫʤʦʚʣʶʻ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ 

ʨʝʟʝʨʚʽʚ. ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʻ ʽ ʪʘʢʠʡ ʩʦʮʽʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʷʢ ʧʦʚʥʝ ʽ ʷʢʽʩʥʝ ʟʘʜʦʚʦ-

ʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢ ʟʚʘʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʯʠʥʥʠʢʘ. ʅʘ ʜʫʤʢʫ ʘʢʘʜʝʤʽʢʘ ʃ.ɯ. ɸʙʘʣʢʽʥʘ çʥʝʡʪʨʘʣʴʥʳʭ ʚ ʩʦʮʠʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝ ʙʳʚʘʝʪè [16, ʩ. 218]. 

ʆʮʽʥʶʶʯʠ ʄɻʇʊ ʷʢ ʦʙôʻʢʪ ʨʝʛʫʣʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʛʦʩʪʨʽʰʝ ʩʪʦʾʪʴ ʧʨʦ-

ʙʣʝʤʘ ʫʟʛʦʜʞʝʥʥʷ ʩʘʤʝ ʝʢʦʥʦʤʽʯʥʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪ ʨʝʟʫʣʴʪʘʪʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʚ ʩʠʣʫ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʦʩʪʽ ʯʠʥʥʠʢʽʚ. ʊʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʟ ʝʢʦ-

ʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʜʘʣʝʢʦ ʥʝ ʪʘʢ ʨʘʮʽʦʥʘʣʴʥʽ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʧʦʟʠʮʽʡ, ʽ ʥʘʚʧʘʢʠ. ʇʘʩʘʞʠʨʩʴʢʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʣʘʩʥʽ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ (ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʡ ʩʝʢ-

ʪʦʨ), ʘʙʦ ʚʠʢʦʥʫʶʪʴ ʬʦʨʤʘʣʴʥʦ ʜʝʨʞʘʚʥʝ ʟʘʤʦʚʣʝʥʥʷ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʽ ʜʝʨʞʘ-

ʚʥʦʾ ʩʠʩʪʝʤʠ (ʤʫʥʽʮʠʧʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ). çʌʦʨʤʘʣʴʥʽʩʪʴè ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʙʦʚôʷʟʢʫ ʚʠʢʦʥʘʥʥʷ 

ʟʘʤʦʚʣʝʥʥʷ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʦʙʤʝʞʝʥʥʽ ʟʘʩʦʙʽʚ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʙʩʷʛʫ ʨʦʙʽʪ. ɿʚʽʜʩʠ ʚʠʥʠʢʘʻ ʪʝʥ-

ʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʪʦʙʪʦ ʩʦʮʽʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʄɻʇʊ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʻʶ ʛʘʣʫʟʟʶ ʝʢʦʥʦʤʽʢʠ, ʚ ʷʢʽʡ ʤʘʢʩʠʤʘʣʴʥʦʶ ʤʽʨʦʶ ʚʠʨʘʞʘʶʪʴʩʷ ʩʦ-

ʮʽʘʣʴʥʽ ʽʥʪʝʨʝʩʠ. ʈʦʟʚʠʪʦʢ ʄɻʇʊ ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʣʽ-

ʪʠʢʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʤʽʩʪʘ. ʇʨʦʪʷʛʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʧʝʨʽʦʜʫ 

ʯʘʩʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʪʝʥʜʝʥʮʽʾ ʥʘ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʚʠʟʥʘʯʘʣʠʩʷ ʧʝ-

ʨʝʚʠʱʝʥʥʷʤ ʧʠʪʦʤʦʾ ʚʘʛʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʥʘʜʘʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʯʘʩʪʢʠ ʘʚʪʦʤʦʙʽ-

ʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢ, ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʝʨʝʚʦʟʠʪʴʩʷ 89,9% ʧʘʩʘʞʠʨʽʚ, ʘ ʡʦʛʦ ʧʘ-

ʩʘʞʠʨʦʦʙʽʛ ʩʢʣʘʜʘʻ. 48,6% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ [7, ʩ. 18]. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʥʠʥʽ ʚ ʮʽʣʦʤʫ 

ʧʦ ʋʢʨʘʾʥʽ. ʋ ʩʪʨʫʢʪʫʨʽ ʧʝʨʝʩʫʚʘʥʴ ʜʦʤʽʥʫʶʪʴ ʪʨʫʜʦʚʽ ʧʦʾʟʜʢʠ, ʘʣʝ ʥʝ ʚʪʨʘʪʠʣʠ ʩʚʦʛʦ ʘʢʪʫʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʽ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʞʥʘ ʢʦʥ-

ʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʪʘʤ, ʜʝ ʬʫʥʢʮʽʦʥʫʻ ʤʽʩʴʢʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʯʘʩʪʢʘ 

ʤʘʩʦʚʠʭ ʧʝʨʝʚʝʟʝʥʴ (ʫ ʨʷʜʽ ʤʽʩʪ ʜʦ 80%), ʟʜʽʡʩʥʶʚʘʥʠʭ ʥʠʤ ʥʘ ʦʩʥʦʚʽ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ. ʊʘ-

ʢʘ ʩʠʪʫʘʮʽʷ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʧʦ-ʧʝʨʰʝ, ʛʥʫʯʢʽʰʠʤʠ ʤʦʞʣʠʚʦʩ-

ʪʷʤʠ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ʚ ʧʣʘʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʤʽʥʣʠʚʠʭ ʟʘʧʠʪʽʚ ʩʧʦʞʠʚʘʯʘ, ʽ ʦʪʞʝ, ʜʦ ʩʘʤʦ-

ʩʪʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ; ʧʦ-ʜʨʫʛʝ, ʥʘʷʚʥʽʩʪʶ ʜʦʩʪʘʪʥʴʦʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʜʣʷ ʧʝʨʝʭʦʜʫ ʘʚʪʦ-

ʙʫʩʥʦʛʦ ʧʘʨʢʫ ʥʘ ʢʦʤʝʨʮʽʡʥʫ ʬʦʨʤʫ ʧʨʦʚʝʜʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ; ʧʦ-ʪʨʝʪʻ, ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ ʤʘʻ ʷʩ-

ʢʨʘʚʦ ʚʠʨʘʞʝʥʫ ʧʝʨʝʚʘʛʫ ʩʦʮʽʘʣʴʥʦʛʦ ʧʣʘʥʫ ï ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷ-

ʣʴʥʦʩʪʽ ʄɻʇʊ ʧʨʠʧʫʩʢʘʻ ʚʠʜʽʣʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: 
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ï ʩʪʨʫʢʪʫʨʥʠʡ ʦʧʠʩ ʦʙôʻʢʪʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʦʢʨʝʤʣʝʥʥʷʤ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ 

ʤʽʞ ʦʢʨʝʤʠʤʠ ʣʘʥʢʘʤʠ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʮʽʣʝʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ; 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. 

ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʩʪʘʥʜʘʨʪʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʻ 

ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ. ʉʧʦʣʫʯʝʥʥʷ ʚʠʦʢʨʝʤʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʦʙʫʤʦʚ-

ʣʝʥʽʡ ʩʪʨʫʢʪʫʨʦʶ ʽ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʛʘʣʫʟʽ, ʧʨʠʚʦʜʠʪʴ ʾʾ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. 

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ 

ʜʚʦʭ ʧʽʜʩʠʩʪʝʤ: ʨʝʛʫʣʶʶʯʦʾ ʽ ʨʝʛʫʣʴʦʚʘʥʦʾ. 

ʈʝʛʫʣʶʶʯʘ ʧʽʜʩʠʩʪʝʤʘ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʨʝʢʮʽʶ ʜʽʷʣʴʥʦʩʪ̔ ʚʠʢʦʥʘʚʮʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʥʘʧʨʷʤʽ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʤʽʩʽʾ, ʮʽʣʝʡ ʽ ʟʘʜʘʯ. 

ɼʘʥʘ ʧʽʜʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʦʟʠʮʽʻʶ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ (ʨʽʚʥʽʚ). ɼʦ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʽʜ-

ʥʦʩʷʪʴʩʷ ʦʨʛʘʥʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽ ʬʫʥʢʮʽʾ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʄɻʇʊ (ʜʝʧʘʨʪʘ-

ʤʝʥʪ ɾʂɻ ʽ ʪʨʘʥʩʧʦʨʪʫ, ʤʫʥʽʮʠʧʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʤʽʩʽʾ ʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʩʪʚʦʨʝʥʽ ʧʨʠ ʤʫʥʽʮʠʧʘʣʽʪʝʪʘʭ ʤʽʩʪʘ). ɼʨʫʛʠʤ ʨʽʚʥʝʤ ʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʨʛʘʥʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʩʠʩʪʝʤʦʶ ʄɻʇʊ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʘ (ʈʊɯ, ɼɸɯ, ʧʦʜʘʪʢʦʚʽ ʦʨʛʘ-

ʥʠ, ʝʢʦʥʦʤʽʯʥʠʡ ʥʘʛʣʷʜ ʽ ʪ. ʜ.). 

ɼʦ ʨʝʛʫʣʴʦʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚʭʦʜʷʪʴ ʫʩʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩ-

ʪʝʤʠ ʄɻʇʊ, ʪʦʙʪʦ ʟʘʡʥʷʪʽ ʪʨʘʥʩʧʦʨʪʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʘʚʪʦʙʫʩʥʽ, ʪʘʢʩʦʤʦʪʦʨʠ) ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ; ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ; ʜʝʨʞʘʚʥʽ ʽ ʤʫʥʽʮʠʧʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʤʽʩʴʢʦʛʦ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʫ (ʥʘʟʝʤʥʦʛʦ ʽ ʧʽʜʟʝʤʥʦʛʦ); ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦ-

ʛʦʩʧʦʜʘʨʩʪʚʘ; ʘʚʪʦʜʦʨʦʞʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʽʥ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ ʤʦʤʝʥʪʫ ʩʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤʘ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘ-

ʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʠʩʪʫʧʘʣʘ ʚ ʨʦʣʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʛʘʨʘʥʪʽʡ ʜʣʷ ʥʘʩʝ-

ʣʝʥʥʷ ʤʽʩʪ, ʱʦ ʚʠʟʥʘʯʠʣʦ ʧʨʽʦʨʠʪʝʪʠ ʽ ʥʘʧʨʷʤ ʾʾ ʨʦʟʚʠʪʢʫ. 

ɺʠʩʥʦʚʦʢ 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴ-

ʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʮʝ ʧʨʦʪʠʨʽʯʯʷ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʢʦʨʠʩʪʴ ʧʨʽʦʨʠʪʝʪʫ ʩʦʮʽʘʣʴʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʥʘʜ ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʰʠʡ ʚʠʩʥʦʚʦʢ ʷʢʠʡ ʪʨʝʙʘ ʟʨʦʙʠʪʠ ʟ 

ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʮʝ ʩʠʩʪʝʤʘ ʙʽʣʴʰʦʶ ʤʽ-

ʨʦʶ ʩʦʮʽʘʣʴʥʘ. ʇʨʠʨʦʜʥʦ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘʜ ʾʾ ʝʢʦʥʦ-

ʤʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʥʝ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʅʘʚʧʘʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʩʠʩʪʝʤʠ 

ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʘʛʥʫʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʝʢʦʥʦ-

ʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʩʦʮʽʘʣʴʥʠʡ ʯʠʥʥʠʢ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʩʚʦʻʨʽʜʥʠʭ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫ-

ʪʠ ʟʤʽʥʝʥʽ ʥʘ ʢʦʨʠʩʪʴ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 
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ʂʈɸʉʅʆʐʊɸʅ ʆ.ʄ., ʢ.ʪ.ʥ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʂʠʾʚ) 

ɭʌʈɽʄɽʅʂʆ ʆ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ɼʦʥʝʮʴʢʘ ʘʢʘʜʝʤʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɻʈʆʄɸɼʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ʇɯɼ ʏɸʉ 

ʆʈɻɸʅɯɿɸʎɯɰ ʄɯɾʅɸʈʆɼʅɯʍ ʄɸʉʆɺʀʍ ɿɸʍʆɼɯɺ  

ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʧʨʦ-

ʚʝʜʝʥʥʷ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦ-

ʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ 

ʫʯʘʩʥʠʢʽʚ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ ʟ ʽʥʰʦʛʦ. ʅʘ ʧʨʠʢ-

ʣʘʜʽ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʯʽʚ ʊʫʨʥʽʨʫ ʋɭʌɸ ɭɺʈʆ 2012Ê , ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠʡʤʘʶʯʦʛʦ ʤʽʩʪʘ ʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʙʝʟʧʝʢʫ ʤʘʩʦʚʦ-

ʛʦ ʟʘʭʦʜʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʘʨh-

ʨʫʪ, ʦʧʝʨʘʮʽʡʥʠʡ ʧʣʘʥ, ʤʘʩʦʚʠʡ ʟʘʭʽʜ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʇʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ ʚʠʩʫʚʘʻ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʧʠʪʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ ʪʘ ʛʦʩʪʝʡ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ ʻ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʯʽʪʢʫ ʽ ʩʪʘʣʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʧʝʨʝʚʝʟʝʥʴ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʘʥʘ 

ʪʝʥʜʝʥʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ: 

ǒ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ; 

ǒ ʝʢʦʣʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ; 

ǒ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ; 

ǒ ʣʝʛʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ; 

ǒ ʫʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʧʘʨʢʫʚʘʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʛʣʷʜʥʦ ʧʦʷʩʥʶʶʪʴʩʷ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʇʝʨʝʚʝʟʝʥʥʷ 50 ʧʘʩʘʞʠʨʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʣʽʚʦʨʫʯ)  

ʪʘ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʧʨʘʚʦʨʫʯ) 



ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʽʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ 

    
11 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ɿ ʤʝʪʦʶ ʥʘʣʝʞʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʪʘ ʛʦʩʪʝʡ ʤʘʩʦʚʦʛʦ 

ʟʘʭʦʜʫ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʽʜʭʦ-

ʜʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ: 

1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʦʚʝʜʝʥʥʷʤ 

ʟʘʭʦʜʫ; 

2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟ ʦʛʣʷʜʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ; 

3. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʪʘ ʾʾ ʘʜʘʧʪʘʮʽʷ ʜʦ ʧʦʪʨʝʙ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ; 

4. ʉʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʩʧʦʣʫʯʝʥʥʷ ʫ ʤʽʞʤʽʩʴʢʦʤʫ ʪʘ ʧʨʠʤʽʩʴʢʦʤʫ ʩʧʦʣʫʯʝʥʥʽ; 

5. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʨʦʤʘʜ-

ʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

6. ʄʽʥʽʤʽʟʘʮʽʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʧʨʠʡʤʘʶʯʦʛʦ ʤʽʩʪʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ 

ɺʘʛʦʤʠʡ ʚʢʣʘʜ ʫ ʥʘʧʨʷʤʢʫ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʤʘʩʦʚʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʊʫʨʥʽʨʫ ʋɭʌɸ ɭɺʈʆ 2012Ê ʟʜʽʡʩʥʠʣʠ ʚʠʜʘʪʥʽ ʚʯʝʥʽ ɸ.ʄ. ʅʦʚʽʢʦʚʘ, ɯ.ɸ. ɺʽ-

ʢʦʚʠʯ, ɸ.ʄ. ʈʝʜʟʶʢ, ʄ.ʖ. ɻʨʠʛʦʨʘʢ, ʄ.ʄ. ɾʫʢ, ʈ.ʄ. ɿʫʙʘʯʠʢ, ʆ.ɻ. ɺʽʣʶʨʘ, ʄ.ʄ. ʉʘʣʦ [1-5].  

ʇʠʪʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʭʦʯʘ 

ʡ ʙʫʣʦ ʧʦʨʫʰʝʥʝ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰʝ ʪʦʛʦ, ʥʘ ʜʘ-

ʥʠʡ ʤʦʤʝʥʪ ʤʠ ʤʘʻʤʦ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʟʜʦʙʫʪʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʯʽʚ 

ʊʫʨʥʽʨʫ ʋɭʌɸ ɭɺʈʆ 2012Ê ʪʘ ʟʨʦʙʠʪʠ ʘʜʝʢʚʘʪʥʽ ʧʨʘʢʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʡ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ɺ ʮʽʣʦʤʫ ʩʠʩʪʝʤʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʙʽʣʴʥʽʩʪʴ ʚ ʧʨʠʡʤʘʶʯʦʤʫ ʤʽʩʪʽ ʪʘ 

ʥʘʚʢʦʣʦ ʥʴʦʛʦ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʭʦʜʫ ʪʘ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ. ʊʘʢʦʞ ʜʘʥʘ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʩʧʝʮʽʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʣʫʯʝʥʥʷ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ ʟ ʮʝʥʪʨʦʤ ʤʽʩʪʘ, ʘʝʨʦ-

ʧʦʨʪʦʤ, ʟʘʣʽʟʥʠʯʥʠʤ ʚʦʢʟʘʣʦʤ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʩʠʩʪʝʤʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʪʨʝ-

ʙʫʻ ʜʝʷʢʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʪʨʝʙʘʤ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ, 

ʟʦʢʨʝʤʘ, ʚ ʯʘʩʪʠʥʘʭ: 

ï ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ;  

ï ʢʦʥʮʝʧʮʽʾ ʤʝʨʝʞʽ (ʩʧʦʣʫʯʝʥʴ);  

ï ʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʯʘʩʪʦʪʘ ʢʫʨʩʫʚʘʥʥʷ);  

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ;  

ï ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ (ʟʤʽʥʘ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ);  

ï ʧ̔ ʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʫ;  

ï ʥ̔ʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ (ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʚʽʜ-

ʧʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ). 

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʣʝʞʘʪʴ: 

ǒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʡʥʷʪʪʷ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʠʤʠ ʮʽʣʴʦʚʠʤʠ ʛʨʫʧʘʤʠ ʚ ʷʢʦʩʪʽ ʥʘʡʙʽʣʴʰ ʟʨʫʯ-

ʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ; 

ǒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʨʚʽʩʫ ʜʣʷ ʩʪʨʝʩʦʩʪʽʡʢʦʾ ʤʽʩʴʢʦʾ ʤʦʙʽ-

ʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʩʪʘʜʽʦʥʫ. 

ɯʩʥʫʶʯʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʨʠʡʤʘʶʯʦʛʦ ʤʽʩʪʘ ʻ ʷʜʨʦʤ ʩʠʩʪʝʤʠ ʪʨʘ-

ʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ. ʂʨʽʤ ʪʦʛʦ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʫ ʨʘʤʢʘʭ ʧʽʜ-

ʛʦʪʦʚʢʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʫ ʧʨʠʡʤʘʶʯʠʭ ʤʽʩʪʘʭ ʧʣʘʥʫʶʪʴʩʷ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ 
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ʦʢʨʝʤʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʝʢʪʠ, ʤʝʪʦʶ ʷʢʠʭ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʢʦʤʬʦʨʪʥʦʩʪʽ ʪʘ ʥʘ-

ʜʽʡʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ɼʦ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʚʠʤʦʛʠ: 

1) ʜʘʥʽ ʧʨʦʝʢʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ 

ʪʘ ʥʝ ʧʦʚʠʥʥʽ ʧʣʘʥʫʚʘʪʠʩʴ ʣʠʰʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʦʜʠʥʠʯʥʦʛʦ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ; 

2) ʜʘʥʽ ʧʨʦʝʢʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʚʝʨʰʝʥʽ ʥʝ ʤʝʥʰʝ ʥʽʞ ʟʘ 6 ʤʽʩʷʮʽʚ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ; 

3) ʚ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʦʛʦ ʟʘʭʦʜʫ ʥʝ ʧʦʚʠʥʥʽ ʚʝʩʪʠʩʴ ʞʦʜʥʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʽ ʨʦ-

ʙʦʪʠ. 

ʂʦʥʮʝʧʮʽʷ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʘ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʚʠʤʦʛ 

ʦʨʛʘʥʽʟʘʪʦʨʘ ʟʘʭʦʜʫ ʪʘ ʦʮʽʥʦʢ ʧʦʪʨʝʙ. 

ʄʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ, ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ (ʘʝʨʦʧʦʨʪʠ, ʟʘʣʽʟʥʠʯʥʽ ʚʦʢʟʘʣʠ ʪʘ 

ʘʚʪʦʚʦʢʟʘʣʠ), ʮʝʥʪʨ ʤʽʩʪʘ ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

ï ʤʽʩʴʢʠʭ ʝʣʝʢʪʨʦʧʦʾʟʜʽʚ; 

ï ʤʝʪʨʦʧʦʣʽʪʝʥʫ;  

ï ʪʨʘʤʚʘʶ; 

ï ʘʚʪʦʙʫʩʘ / ʪʨʦʣʝʡʙʫʩʘ; 

ï ʪʘʢʩʽ. 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʽʜʧʦʚʽʜʥʦ ʾʩʭʝʤʠ ʜʣʷ ʚʠʧʘʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʊʫʨʥʽʨʫ ʋɭʌɸ  

ɭɺʈʆ 2012Ê. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʩʧʦʣʫʯʝʥʴ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʧʨʠʡʤʘʶʯʦʤʫ ʤʽʩʪʽ  

ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʚʝʜʝʥʥʷ ʊʫʨʥʽʨʫ ʋɭʌɸ ɭɺʈʆ 2012Ê 

ʊʠʧʦʚʽ ʚʠʤʦʛʠ ʜʦ ʦʩʥʦʚʥʠʭ ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʧʨʠʡʤʘʶʯʦʤʫ ʤʽʩʪʽ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʤʘʨʰʨʫʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʦʚʝʜʝʥʥʷʤ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ, ʷʢʠʡ ʚʪʨʘʯʘʪʠʤʫʪʴ ʫʯʘʩʥʠʢʠ ʪʘ ʛʦʩʪʽ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʤʽʱʝʥʴ, 

ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʮʴʦʛʦ ʯʘʩʫ ʚʽʜ ʜʦʨʦʞʥʴʦʾ ʦʙʩʪʘʥʦʚʢʠ. ʗʢ ʧʨʘʚʠʣʦ, ʚ ʪʘʢʠʭ ʚʠʧʘʜ-

ʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʘʚʪʦʙʫʩʥʽ ʝʢʩʧʨʝʩ-ʤʘʨʰʨʫʪʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ ʩʤʫʛʠ (ʨʠʩ. 3). 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʫʢʨʘʾʥʩʴ-

ʢʠʤ, ʘ ʫ ʚʠʧʘʜʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʭʦʜʫ ï ʱʝ ʡ ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ ʱʦʜʦ ʧʨʠʜʘʪ-

ʥʦʩʪʽ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʶʜʝʡ ʽʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʩʽʭ ʥʦʟʦʣʦʛʽʡ. 



ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʽʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ 

    
13 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʊʘʙʣʠʮʷ 1 

ʊʠʧʦʚʽ ʚʠʤʦʛʠ ʜʦ ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʉʧʦʣʫʯʝʥʥʷ 
ɺʠʤʦʛʠ ʚ ʜʥʽ ʧʨʦʚʝʜʝʥʥʷ  

ʟʘʭʦʜʽʚ 

ɺʠʤʦʛʠ ʚ ʜʥʽ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ 

ʘʙʦ ʩʣʽʜʫʶʪʴ ʧʽʩʣʷ ʜʥʽʚ  

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ 

ɸʝʨʦʧʦʨʪ ï ʎʝʥʪʨ ʤʽʩʪʘ 

ʄʘʢʩʠʤʫʤ ʦʜʥʘ ʧʝʨʝʩʘʜʢʘ. 

ʅʘʷʚʥʽʩʪʴ ʧʣʘʥʫ ʜʽʡ ʥʘ ʚʠʧʘʜʦʢ  

ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ 

ʄʘʢʩʠʤʫʤ ʦʜʥʘ ʧʝʨʝʩʘʜʢʘ 

ɸʝʨʦʧʦʨʪ ï ʤʽʩʮʝ  

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ 

ʄʘʢʩʠʤʫʤ ʦʜʥʘ ʧʝʨʝʩʘʜʢʘ. 

ʅʘʷʚʥʽʩʪʴ ʧʣʘʥʫ ʜʽʡ ʥʘ ʚʠʧʘʜʦʢ  

ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ 

ɺʽʜʩʫʪʥʽ 

ʎʝʥʪʨ ʤʽʩʪʘ ï ʤʽʩʮʝ  

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ 

ʇʨʷʤʝ ʩʧʦʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ  

ʪʨʘʥʩʧʦʨʪʦʤ. 

ʄʽʥʽʤʫʤ ʜʚʘ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʘʙʦ  

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʨʰʨʫʪʠ. 

ʅʘʷʚʥʽʩʪʴ ʧʣʘʥʫ ʜʽʡ ʥʘ ʚʠʧʘʜʦʢ  

ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ 

ɺʽʜʩʫʪʥʽ 

ʇʝʨʝʭʦʧʣʶʶʯʠʡ ʧʘʨʢʽʥʛ ï  

ʘʨʝʥʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ 

ʇʨʷʤʝ ʩʧʦʣʫʯʝʥʥʷ ʘʚʪʦʙʫʩʘʤʠ ï  

ʰʘʪʪʣʘʤʠ 
ɺʽʜʩʫʪʥʽ 

 

 

ʈʠʩ. 3. ʇʨʠʢʣʘʜ ʦʢʨʝʤʦʾ ʩʤʫʛʠ ʜʣʷ ʨʫʭʫ ʤʘʨʰʨʫʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝ-

ʜʝʥʥʷ ʬʽʥʘʣʴʥʦʛʦ ʤʘʪʯʫ ʃʽʛʠ ɭʚʨʦʧʠ ʋɭʌɸ ʚ ʤʽʩʪʽ ɼʫʙʣʽʥ (ɯʨʣʘʥʜʽʷ ), 2011 ʨʽʢ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʦʧʝʨʘʮʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʛʘʨʘʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʤʦʙʽ-

ʣʴʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʽʢʦʚʠʭ ʧʦʪʨʝʙ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʪʨʴʦʭ 

ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ: 

ï ʥʝʧʝʨʝʨʚʥʝ, ʘ ʫ ʚʠʧʘʜʢʫ ʦʙôʻʢʪʠʚʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʮʽʣʦʜʦʙʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʩʧʦʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʤʽʞ ʚʩʽʤʘ ʦʙôʻʢʪʘʤʠ, ʟʘʜʽʷʥʠʤʠ ʫ ʧʨʦʚʝʜʝʥʥʽ ʟʘʭʦ-

ʜʫ (ʘʝʨʦʧʦʨʪ, ʟʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣ, ʛʦʪʝʣʽ, ʮʝʥʪʨ ʤʽʩʪʘ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ ʪʦʱʦ); 

ï ʩʧʝʮʽʘʣʴʥʝ ʪʨʘʥʩʧʦʨʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ ʧʽʜ ʯʘʩ ʧʽʢʦʚʠʭ ʥʘʚʘʥ-

ʪʘʞʝʥʴ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʪʘ, ʦʩʦʙʣʠʚʦ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʭʦʜʫ. 

ï ʛʥʫʯʢʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʘʧʪʦʚʽ ʟʤʽʥʠ ʩʠʪʫʘʮʽʾ ʪʘ ʧʦʪʨʝʙ (ʚ ʟʘʣʝʞʥʦ-

ʩʪʽ ʚʽʜ ʛʨʘʬʽʢʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ, ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ, ʤʝʪʝʦʫʤʦʚ ʪʦʱʦ). 
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ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠʩ ̫ʚ̔ -

ʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ, ʧʦʛʦʜʞʝʥʦʛʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ɿʦʢʨʝʤʘ ʚ ʜʦʢʫʤʝʥʪʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ: 

ʈʫʭʦʤʠʡ ʩʢʣʘʜ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʾʢʽʣʴʢʽʩʪ ʾʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʨʠʩ. 4), ʦʙʩʣʫʛʦʚʫʚʘʥ-

ʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ; 

ɿʫʧʠʥʢʠ: ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʫʧʠʥʦʢ ʤʦʞʝ ʙʫʪʠ ʪʠʤʯʘʩʦʚʦ ʟʤʽʥʝʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʭʝʤ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʝ-

ʨʠʤʝʪʨʘ ʪʘ ʚʠʤʦʛ ʙʝʟʧʝʢʠ; 

ʇʝʨʩʦʥʘʣ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʽʾʚ, ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʪʘ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ 

ʩʢʣʘʜʫ, ʧʦʩʘʜʦʯʥʠʭ ʙʨʠʛʘʜ, ʚʦʣʦʥʪʝʨʽʚ ʪʦʱʦ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʨʝʥʽʥʛʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʩʠʛʥʘʣʴʥʽ ʞʠʣʝʪʠ ʪʦʱʦ); 

ʂʦʤʫʥʽʢʘʮʽʷ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʝʢʨʘʥʠ, ʦʛʦʣʦʰʝʥʥʷ, ʙʨʦʰʫʨʠ, ʩʧʣʘʥʦʚʘʥʽ ʪʘ ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘ-

ʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʤʧʘʥʽʾ. 

 

 
ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ 

ʆʧʝʨʘʮʽʡʥʠʡ ʇʣʘʥ ɻʨʦʤʘʜʩʴʢʦʛʦ ʊʨʘʥʩʧʦʨʪʫ (ʆʇɻʊ) ï (ʜʦʢʫʤʝʥʪ), ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʩʽ 

ʘʩʧʝʢʪʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʉʠʩʪʝʤʠ ɻʨʦʤʘʜʩʴʢʦʛʦ ʊʨʘʥʩʧʦʨʪʫ ʧʨʠʡʤʘʶʯʦʛʦ 

ʄʽʩʪʘ ʧʽʜ ʯʘʩ ʊʫʨʥʽʨʫ ʚ ʯʘʩʪʠʥʽ: 

ǒ ʄʘʨʰʨʫʪʽʚ; 

       ƺ ʈʝʛʫʣʷʨʥʠʭ ʤʘʨʰʨʫʪʽʚ / ʾʭ ʧʦʩʠʣʝʥʥʷ; 

       ƺ ʄʘʨʰʨʫʪʽʚ ʘhʪʣʽʚ; 

ǒ ʇʦʪʨʝʙʘ ʫ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ / ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ǒ ʉʠʩʪʝʤʘ ʧʝʨʝʭʦʧʣʶʶʯʠʭ ʧʘʨʢʽʥʛʽʚ; 

ǒ ʆʧʝʨʘʮʽʡʥʠʡ ʨʦʟʢʣʘʜ; 

ǒ ʆʧʝʨʘʮʽʡʥʠʡ ʙʶʜʞʝʪ; 

ǒ ɿʘʜʽʷʥʽ ʩʪʦʨʦʥʠ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; 

ǒ ʋʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ; 

ǒ ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ (ʚʽʭʠ) ʧʽʜʛʦʪʦʚʢʠ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 5. ɺ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʢʦʞʝʥ ʝʪʘʧ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ. 



ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʽʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ 

    
15 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 
ʈʠʩ. 5. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʆʇɻʊ 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʆʇɻʊ 

ʆʩʥʦʚʥʽ ʚʽʭʠ ɺʽʜʧʦʚʽʜʘʣʴʥʽ 

ʉʪʨʫʢʪʫʨʘ ʆʇɻʊ  ʆʨʛʘʥʽʟʘʪʦʨ ʟʘʭʦʜʫ 

ʈʦʟʨʦʙʢʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ   
ʊʨʘʥʩʧʦʨʪʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨ ʧʨʠʡʤʘʶ-

ʯʦʛʦ ʤʽʩʪʘ / ʆʨʛʘʥʽʟʘʪʦʨ ʟʘʭʦʜʫ / ɼɸɯ  

ɿʘʪʚʝʨʜʞʝʥʥʷ ʆʇɻʊ ʚʩʽʤʘ ʟʘʜʽʷʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ï ʜʣʷ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʶʨʠʜʠʯʥʦʾ ʩʠʣʠ, ʆʇɻʊ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʪʚʝʨʜʞʝʥʠʡ ʚʩʽʤʘ 

ʩʪʦʨʦʥʘʤʠ. 

ʆʇɻʊ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʪʚʝʨʜʞʝʥʠʡ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʤʽʩʴʢʦʛʦ 

ʛʦʣʦʚʠ 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨ ʧʨʠʡʤʘʶ-

ʯʦʛʦ ʤʽʩʪʘ/ ʆʨʛʘʥʽʟʘʪʦʨ ʟʘʭʦʜʫ / ʅɸ / 

ɼɸɯ  

ɿʘʪʚʝʨʜʞʝʥʥʷ ʬʽʥʘʣʴʥʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʙʶʜʞʝʪʫ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ï ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʙʶʜʞʝʪʫ 
ʇʨʠʡʤʘʶʯʝ ʤʽʩʪʦ 

ʈʝʘʣʽʟʘʮʽʷ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ  ɺʩʽ ʟʘʜʽʷʥʽ ʩʪʦʨʦʥʠ 

ʇʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ 
ʆʨʛʘʥʽʟʘʪʦʨ ʟʘʭʦʜʫ / ʧʨʠʡʤʘʶʯʝ ʤʽʩʪʦ / 

ɼɸɯ  

 

ʉʪʨʫʢʪʫʨʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣ̫ʜ̔  ʩʢʣʘʜʘʻʪʴʩʷ 

ʽʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

ǒ ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ: 

      ʈʝʛʫʣʷʨʥʽ ʤʘʨʰʨʫʪʠ / ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʤʘʨʰʨʫʪʽʚ; 

      ʄʘʨʰʨʫʪʠ ʰʘʪʣʽʚ; 

      ʎʽʣʦʜʦʙʦʚʽ ʤʘʨʰʨʫʪʠ; 

      ʇʦʪʨʝʙʘ ʚ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ / ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ǒ ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ, ʧʽʩʣʷ ɼʥʷ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʭʦʜʫ: 

      ʈʝʛʫʣʷʨʥʽ ʤʘʨʰʨʫʪʠ / ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʤʘʨʰʨʫʪʽʚ; 

      ʄʘʨʰʨʫʪʠ ʘhʪʣʽʚ; 

      ʎʽʣʦʜʦʙʦʚʽ ʤʘʨʰʨʫʪʠ; 

      ʇʦʪʨʝʙʘ ʚ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ/ʟʘʙʝʟʧʝʯʝʥʥʷ; 
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ǒ ɿʤʽʥʘ ʨʝʛʫʣʷʨʥʠʭ ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʘʭʦʜʦʤ / ʤʘʨʰʨʫʪʠ 

ʟʘʤʽʱʝʥʥʷ; 

ǒ ʇʝʨʝʭʦʧʣʶʶʯʽ ʧʘʨʢʽʥʛʠ P+R: 

      ʈʦʟʤʽʱʝʥʥʷ ʪʘ ʤʽʩʪʢʽʩʪʴ; 

      ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

      ʉʧʦʣʫʯʝʥʥʷ ʧʝʨʝʭʦʧʣʶʶʯʠʭ ʧʘʨʢʽʥʛʽʚ ʽʟ ʎʝʥʪʨʦʤ ʤʽʩʪʘ / ʤʽʩʮʝʤ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ; 

ǒ ʉʧʦʣʫʯʝʥʥʷ ʟ ʦʙôʻʢʪʘʤʠ ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʚʙʦʣʽʚʘʣʴʥʠʢʽʚ; 

ǒ ɯʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: WEB / ɿʄɯ / ʚ ʪʨʘʥʩʧʦʨʪʽ / ʥʘ ʟʫʧʠʥʢʘʭ: 

      ɼʣʷ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ; 

      ɼʣʷ ʛʦʩʪʝʡ ʟʘʭʦʜʫ; 

ǒ ʉʧʦʣʫʯʝʥʥʷ ʽʟ ʚʽʜʜʘʣʝʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ: 

      ɼʣʷ ʮʽʣʴʦʚʠʭ ʛʨʫʧ; 

      ɼʣʷ ʛʦʩʪʝʡ ʟʘʭʦʜʫ; 

ǒ ɺʧʨʦʚʘʜʞʝʥʥʷ çɯʥʽʮʽʘʪʠʚʠ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè; 

ǒ ɿʘʜʽʷʥʽ ʩʪʦʨʦʥʠ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; 

ǒ ʋʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʦʧʝʨʘʮʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

ǒ ʆʧʝʨʘʮʽʡʥʠʡ ʙʶʜʞʝʪ; 

ǒ ʇʽʜʩʫʤʢʠ. 

 

ʅʘ ʦʩʥʦʚʽ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʝʨʠʤʝʪʨʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫ-

ʚʘʪʠ ʢʦʨʦʪʢʠʡ ʧʦʩʽʙʥʠʢ ï ʧʘʤôʷʪʢʫ ʟ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʠʩʥʦʚʦʢ 

ʅʘʣʝʞʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʨʦʙʦʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʯʽʚ ʊʫʨʥʽʨʫ 

ʋɭʌɸ ɭɺʈʆ 2012 ʚ ʧʨʠʡʤʘʶʯʠʭ ʤʽʩʪʘʭ ʜʘʣʘ ʜʫʞʝ ʜʦʙʨʠʡ ʨʝʟʫʣʴʪʘʪ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʨʘʥʩʧʦʨ-

ʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʘʢ ʽ ʟ ʧʦʟʠʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽ ʧʨʘʚʦʧʦʨʷʜʢʫ. ɿʦʢʨʝʤʘ, ʚ ʤʽʩʪʽ ʍʘ-

ʨʢʦʚʽ ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʘʢʪʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʦʣʝʡʙʫʩʽʚ ï ʰʘʪʣʽʚ, ʱʦ ʜʘʣʦ ʧʦʟʠʪʠʚ-

ʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ. ʇʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʪʘ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʨʦʨʘʭʫʥʢʽʚ ʜʘʻ 

ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʫʩʧʽʰʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽ 

ʧʨʘʚʦʧʦʨʷʜʢʫ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʽʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ 

    
17 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʂʨʘʩʥʦʰʪʘʥ ɸ.ʄ., ɽʬʨʝʤʝʥʢʦ ɸ.ʅ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʦ 

ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʦ 

ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ 

ʫʯʘʩʪʥʠʢʦʚ ʠ ʛʦʩʪʝʡ ʤʘʩʩʦʚʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʦʜʥʦʡ  ʩʪʦʨʦʥʳ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʩ ʜʨʫʛʦʡ. 

ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʯʝʡ ʊʫʨʥʠʨʘ ʋɽʌɸ ɽɺʈʆ 2012Ê, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʥʠʤʘʶʱʝʛʦ ʛʦʨʦʜʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ ʦʙʱʝʩʪʚʝʥʥʳʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʘʷ, ʤʘʨʰʨʫʪ, 

ʧʣʘʥ ʦʧʝʨʘʮʠʦʥʥʳʡ, ʤʝʨʦʧʨʠʷʪʠʝ ʤʘʩʩʦʚʦʝ. 

Krasnoshtan O.M., Yefremenko O.M. Operation of public transport during the organization 

of international events 

Abstract. The features of the functioning of public transport during the events are determined. The 

analysis of the functioning of public transport in terms of transportation needs of participants and 

guests of the mass action on the one hand and locals on other. On the example of the matches of the 

Tournament UEFA EURO 2012 Ê to analyze the impact of public transport services on the function-

ing of the transport system of the host city and to provide transport and safety of mass events. 

Keywords: public transport, transport infrastructure, route, operation plan, mass event. 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 26.11.2013 ʨ. 
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ʋɼʂ 656.136:669.015 

ɾʀʃʀʅʂʆɺ ɸ.ɸ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɻɺʋɿ çʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʆɼɽʃʔ ɼʆʈʆɾʅʓʍ ʋʉʃʆɺʀʁ ʇʈʀ ʕʂʉʇʃʋɸʊɸʎʀʀ 

ɹʆʃʔʐɽɻʈʋɿʅʓʍ ɸɺʊʆʇʆɽɿɼʆɺ ʅɸ ʇɽʈɽɺʆɿʂɸʍ 

ʄɽʊɸʃʃʆʇʈʆɼʋʂʎʀʀ 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʜʦʨʦʞʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʢʦʨʦʩʪʥʳʤ ʨʝʞʠʤʘʤ ʜʚʠʞʝ-

ʥʠʷ ʤʘʰʠʥ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʝʛʨʫʟʥʳʡ ʘʚʪʦʧʦʝʟʜ, ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ, ʥʝʩʫʱʘʷ ʩʠʩ-

ʪʝʤʘ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʤʝʪʦʜ ʦʮʝʥʢʠ, ʤʦʜʝʣʴ ʦʮʝʥʢʠ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʛʠʦʥʘʭ ʋʢʨʘʠʥʳ, ʪʷʛʦʪʝʶʱʠʭ ʢ ʤʦʨʩʢʠʤ ʧʦʨʪʘʤ, ʩʣʦʞʠʣʘʩʴ ʩʠʩʪʝʤʘ 

ʧʝʨʝʚʦʟʦʢ ʵʢʩʧʦʨʪʥʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʝʨʝʚʦʟʢʘ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ (ʩʣʷʙʦʚ, ʩʪʘ-

ʣʴʥrʭ ʨʫʣʦʥʦʚ, ʣʠʩʪʘ ʚ ʧʘʯʢʘʭ ʠ ʜʨ.) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʴʰʝʛʨʫʟʥʳʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʧʦʝʟ-

ʜʘʤʠ (ɹɸʇ) ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 25-30 ʪ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʭʦʩʥʳʭ ʩʝʜʝʣʴʥʳʭ ʪʷʛʘʯʝʡ ʠ ʜʚʫʭ- 

ʣʠʙʦ ʪʨʝʭʦʩʥʳʭ ʧʦʣʫʧʨʠʮʝʧʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʮʝʣʦʤ ʨʷʜʝ ʩʣʫʯʘʝʚ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʝʨʝ-

ʚʦʟʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦ ʜʦʨʦʛʘʤ ʛʦʨʦʜʩʢʦʡ ʩʝʪʠ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʚʦʟʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭ-

ʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝ-

ʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤʠ, 

ʯʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦʨʦʞʥʳʤ 

ʫʩʣʦʚʠʷʤ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʥʝʩʫʱʠʭ ʩʠʩʪʝʤʘʭ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ 

(ʯʝʨʝʟ 1-2 ʛʦʜʘ) ʠʟʥʦʩʫ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʳ (ʨʘʤʳ) ʘʚʪʦʧʦʝʟʜʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ. ɹʝʟ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʚʪʦʤʦʙʠ-

ʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʵʢʩʧʦʨʪʥʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʙʫʜʫʪ ʫʪʨʘʯʝʥʳ [1]. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʮʝʥʢʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʚʷʱʝʥʳ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ ɺ.ʌ. ɹʘʙʢʦʚʘ, ɸ.ʇ. ɺʘʩʠʣʴʝʚʘ, 

ɻ.ɹ. ɹʝʟʙʦʨʦʜʦʚʦʡ, ʀ.ʀ. ʃʝʦʥʦʚʠʯʘ, ɺ.ɺ. ʉʠʣʴʷʥʦʚʘ, ʠ ʜʨ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʦʮʝ-

ʥʢʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʪʨʘʞʘʶʱʠʭ ʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʨʦʛ ʠ ʚʣʠʷ-

ʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪ ʩʢʦʨʦʩʪʴ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʜʚʠʞʝʥʠʷ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʟʘʛʨʫʟ-

ʢʠ ʜʚʠʞʝʥʠʝʤ; ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʧʫʩʢʘʪʴ ʘʚʪʦʤʦʙʠʣʠ ʠ ʘʚʪʦʧʦʝʟʜʘ ʩ ʨʘʟʨʝʰʝʥʥʳʤʠ ʜʣʷ ʜʚʠʞʝ-

ʥʠʷ ʦʩʝʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʦʙʱʝʡ ʤʘʩʩʦʡ ʠ ʛʘʙʘʨʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 



ʄʦʜʝʣʴ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʚʦʟʢʘʭ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ 

    
19 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ɺʦʧʨʦʩʳ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ 

ɹɸʇ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʚʦʟʢʘʭ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʚ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʝ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʩʚʝʱʝʥʳ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. 

ʎʝʣʴ ʩʪʘʪʴʠ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧ-

ʣʫʘʪʘʮʠʠ ɹɸʇ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʨʝʚʦʟʢʠ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʜʦʨʦʞʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʧʦʚʳʰʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ɿʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠ-

ʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 [1]. 

ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ɹɸʇ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ 

ˉ  

ʧ/ʧ 
ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʷ 

1 ʄʘʩʩʘ ʝʜʠʥʠʮʳ ʛʨʫʟʘ, ʪ 7-30 

2 ʉʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ, ʪ ʜʦ 240 

3 ʉʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʟʜʦʢ, ʝʟʜ. ʜʦ 8 

4 ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʦʙʝʛ ʘʚʪʦʧʦʝʟʜʘ, ʢʤ 350 

5 ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ, ʪʨʝʙʫʶʱʠʭ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ 17 

6 ʂʦʣʠʯʝʩʪʚʦ ʟʘʢʨʫʛʣʝʥʠʡ 29 

7 ɼʣʠʥʘ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʢʠ, ʢʤ 21-25 

8 ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʨʫʞʝʥʦʛʦ ʨʝʡʩʘ, ʤʠʥ. 35-40 

9 ʂʦʣʠʯʝʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʨʠʚʳʭ ʥʘ ʤʘʨʰʨʫʪʝ, ʝʜ. 58 

10 ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʝʜ.:  

 ï ʪʦʨʤʦʞʝʥʠʡ ʠ ʨʘʟʛʦʥʦʚ 77 

 ï ʦʩʪʘʥʦʚʦʢ 22 

 ï ʧʝʨʝʢʣʶʯʝʥʠʡ ʧʝʨʝʜʘʯ 180 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʤʝʪʘʣʣʦʧ-

ʨʦʜʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹɸʇ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʳ ʩ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝ-

ʥʴʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʧʦʝʟʜʦʚ ʢ ʫʩʣʦʚʠʷʤ ʧʝʨʝʚʦʟʦʢ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ [2]. 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʝʛʨʫʟ-

ʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʚ ʩʠʩʪʝʤʝ ʚʥʝʰʥʠʭ ʧʝʨʝʚʦʟʦʢ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ, ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ, 

ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʘ ʥʘ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩ-

ʪʘʚʘ, ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʧʘʨʘʤʝʪʨʳ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʟʘ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ (g-ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʊa -ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʘʨʢʘ) ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʥʘʛʨʫʟʦʯʥʳʡ ʨʝʞʠʤ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʳ ʘʚʪʦʧʦʝʟʜʦʚ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝ-

ʪʩʷ ʜʦʨʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩ-

ʪʘʚʘ (ʨʠʩ. 1). 

ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʣʦʞʥʳʭ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ (D) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʞʠʤʘʤ ʜʚʠʞʝʥʠʷ 

ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʢʦʨʦʩʪʠ (V) ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫ-
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ʟʦʢ (ʜʠʥʈ ) ʠ ʥʘʧʨʷʞʝʥʠʡ (ʜs ) ʚ ʥʝʩʫʱʠʭ ʩʠʩʪʝʤʘʭ ɹɸʇ, ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝ-

ʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʫʩʪʘʣʦʩʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟ-

ʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʳ ɹɸʇ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʚ ʩʣʦʞ-

ʥʳʭ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩ-

ʢʠʭ ʥʘʛʨʫʟʦʢ ʦʪ ʧʘʨʘʤʝʪʨʦʚ  ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ 

ʜʚʠʞʝʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʚʳʙʨʘʥ ʵʣʝʢʪʨʦʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʀʀʉ). ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʤʝʨʦʚ ɹɸʇ ʜʚʠʛʘʣʩʷ ʚ ʛʨʫʞʝʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ (26 ʪ) ʧʦ ʦʜʥʦʤʫ ʠʟ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʚʦʟʦʢ ʚ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ [3]. 

ʌʘʢʪʦʨr , ʦʧʨʝʜʝʣ̫ʶɦ ʠʝ 

ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʫʁ ʛʦʪʦʚʥʦʩʪɹ

ɼʦʨʦʞʥrʝ 

ʫʩʣʦʚʠ̫

ʈʝʞʠʤr  

ʜʚʠʞʝʥʠ̫

ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ

ʅʘʧʨ̫ʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦ̫ʥʠʝ (ʅɼʉ)

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘ̫ ʛʦʪʦʚʥʦʩʪɹ 

ʘʚʪʦʧʦʝʟʜʦʚ

ʋʩʣʦʚʠ̫ ɻʢʩʧʣʫʘʪʘʮʠʠ

ʅʘʛʨʫʟʦʯʥrʡ ʨʝʞʠʤ VD

ůʜʠʥ

ʈʜʠʥ

ɔ Ŭʊ

ʇʦʢʘʟʘʪʝʣʠ        ʨʘʙʦʪr    ʤʘh ʠʥ

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ  

ʛʦʪʦʚʥʦʩʪʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ 

ɺʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʠʥʘʤʠ-

ʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

ʩʪs

sµ
µ=K ,                                                                        (1) 

ʛʜʝ µs  - ʚʝʣʠʯʠʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʄʇʘ; 

ʩʪs  - ʚʝʣʠʯʠʥʘ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʄʇʘ. 



ʄʦʜʝʣʴ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʚʦʟʢʘʭ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ 

    
21 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [4], ʟʥʘʯʝʥʠʝ µʂ  ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,0õ3,0. 

ʇʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ µʂ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʜʦʧʫʩʪʠʤʦʤʫ ʫʨʦʚʥʶ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʥʝʩʫʱʝʡ 

ʩʠʩʪʝʤʝ. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʣʠʥʝʡʥʳʝ ʛʨʘʬʠʢʠ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʥʘʤʠʯʥʦ-

ʩʪʠ µʂ  ʥʘ ʫʯʘʩʪʢʘʭ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʢʠ. 

ɸʥʘʣʠʟʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ.1), ʯʪʦ ʥʘʠ-

ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʢʘʟʳʚʘʶʪ ʧʣʘʥ ʪʨʘʩʩʳ (ʧʘʨʘʤʝʪʨʳ ʢʨʠ-

ʚʳʭ) ʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʪʝʧʝʥʴ ʠʟʥʦʰʝʥʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ 

(ʨʦʚʥʦʩʪʴ ʠ ʜʝʬʝʢʪʥʦʩʪʴ ʧʦʢʨʳʪʠʷ). 

 

 
ʈʠʩ. 2. ʃʠʥʝʡʥʳʡ ʛʨʘʬʠʢ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʥʘʤʠʯʥʦʩʪʠ  

ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ 

ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʜʣʷ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʵʣʝʤʝʥʪʳ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʳ ɹɸʇ, ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ: 

ï ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʢʨʠʚʳʭ - ʨʘʜʠʫʩ ʢʨʠʚʦʡ R, ʤ; 

ï ʧʦ ʨʦʚʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ï ʚʝʣʠʯʠʥʘ (ʚʳʩʦʪʘ) ʥʝʨʦʚʥʦʩʪʠ S, ʤ; 

ï ʧʦ ʜʝʬʝʢʪʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ï ʚʝʣʠʯʠʥʘ (ʚʳʩʦʪʘ) ʜʝʬʝʢʪʘ d, ʤ; 

ï ʧʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ï ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʜʂ ; 

ï ʧʦ ʨʝʞʠʤʫ ʜʚʠʞʝʥʠʷ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ V , ʢʤ/ʯ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʝʣʠʯʠʥ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦ ʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʥʳʭ 

ʨʝʞʠʤʘʭ. 

ɺ ʦʩʥʦʚʫ ʘʥʘʣʠʟʘ ʧʦʣʦʞʝʥʳ ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʢʨʠʪʝʨʠʷʤ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ),,( dSRfKʜ=  ʠʤʝʶʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʚʠʜʘ: 
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baxy += ,                                                                             (2) 

ʛʜʝ ba,  ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʚ 

ʩʢʦʨʦʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 5 - 40 ʢʤ/ʯ. 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹɸʇ ʥʘ ʧʝʨʝʚʦʟ-

ʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʧʦʣʦʞʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ 

ʤʘʨʰʨʫʪʘ ʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘ ʢʘʞʜʦʤ ʤʘʨʰʨʫʪʝ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴ-

ʥʳʡ ʤʘʨʰʨʫʪ ʧʝʨʝʚʦʟʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʤʝʥʝʝ ʩʣʦʞʥʳʤʠ ʜʦʨʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦ ʨʘʜʠʫ-

ʩʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʨʠʚʦʡ, ʚʝʣʠʯʠʥʘʤ ʥʝʨʦʚʥʦʩʪʝʡ ʠ ʜʝʬʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-

ʟʠʪʴ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʥʝʩʫʱʠʭ ʩʠʩʪʝʤʘʭ ɹɸʇ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ m  ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʚʦʟʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʥʦʩʪʠ 

ʦʜʥʦʛʦ ʠʟ ʤʘʨʰʨʫʪʦʚ: 

)...,min()min( 21 m
ʜʜʜ

j
ʜ

ʢ
ʜ KKKKʂ == ,                                                   (3) 

ʛʜʝ 
j
ʜK  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʥʘ j -ʤ ʤʘʨʰʨʫʪʝ ʧʝʨʝʚʦʟʦʢ. 

j
ʜK  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʥʘʤʠʯʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʩʪ-

ʢʘ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʦʢ: 

ä=
n

ij
ʜ

j
ʜ ʂ
ʧ

K
1

1
,                                                                          (4) 

ʛʜʝ 
ij
ʜK  - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʥʦʩʪʠ i -ʛʦ ʫʯʘʩʪʢʘ j -ʛʦ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʦʢ; 

n  - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ j -ʛʦ ʤʘʨʰʨʫʪʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʵʬʬʠʮʠʝʥʪ 
ij
ʜK  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʢʦʵ-

ʬʬʠʮʠʝʥʪʦʚ ʜʠʥʘʤʠʯʥʦʩʪʠ i -ʛʦ ʫʯʘʩʪʢʘ ʧʦ ʢʨʠʪʝʨʠʷʤ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ: 

( )ij
dʜ

ij
Sʜ

ij
Rʜ

ij
ʜ KKKK

)()()(
,,max= ,                                                       (5) 

ʛʜʝ 
ij

dʜ
ij

Sʜ
ij

Rʜ
KKK

)()()(
,,  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʠʥʘʤʠʯʥʦʩʪʠ i -ʛʦ ʫʯʘʩʪʢʘ j -ʛʦ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦ-

ʟʦʢ ʧʦ ʨʘʜʠʫʩʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʨʠʚʦʡ, ʚʝʣʠʯʠʥʘʤ ʥʝʨʦʚʥʦʩʪʝʡ ʠʣʠ ʜʝʬʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ. 

ʉ ʫʯʸʪʦʤ ʫʨʘʚʥʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

);;max( i
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i
S

i
Ri
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R

ij
ʜ bdabSabRaK +Ö+Ö+Ö= ,                                          (6) 

ʛʜʝ i
d

i
d

i
S

i
S

i
R

i
R bababa ,,,,,  - ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ i -ʤʫ ʫʯʘʩʪʢʫ ʧʦ 

ʨʘʜʠʫʩʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʨʠʚʦʡ iR , ʚʝʣʠʯʠʥʘʤ ʥʝʨʦʚʥʦʩʪʝʡ iS  ʠʣʠ ʜʝʬʝʢʪʦʚ id  ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 



ʄʦʜʝʣʴ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʚʦʟʢʘʭ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ 

    
23 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʇʦʜʩʪʘʚʣʷʷ (6) ʚ (4), ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ: 

ù
ú

ø
é
ê

è
+Ö+Ö+Ö= ä

n
i
di

i
d

i
Si

i
S

i
Ri

i
R

j
d bdabSabRa
ʧ

ʂ
1

);;max(
1

.                                       (7) 

ɺʳʨʘʞʝʥʠʷ (3) ʠ (7) ʧʦʟʚʦʣʷʶʪ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ 

ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹɸʇ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʧʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʝ ɹɸʇ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʚʦʟʢʘʭ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
ʢ
ʜʂ  

ˉ  

ʧ/ʧ 

ʂʨʠʪʝʨʠʡ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʡ 

ʉʢʦʨʦʩʪʴ, 

ʢʤ/ʯ 

ʄʘʨʰʨʫʪ ʧʝʨʝʚʦʟʢʠ 

ˉ1 ˉ2 

ʢʨʠʪʝʨʠʡ ʜʂ  ʢʨʠʪʝʨʠʡ ʜʂ  

1. 

ʨʘʜʠʫʩ, ʤ 

20 

50 2,93 80 2,64 

ʚʝʣʠʯʠʥʘ ʥʝʨʦʚʥʦʩʪʠ, ʤ 0,04 0,83 0,135 1,73 

ʚʝʣʠʯʠʥʘ ʜʝʬʝʢʪʘ, ʤ 0,095 2,01 0,08 1,78 

ij
ʜK   2,93  2,64 

2. 

ʨʘʜʠʫʩ, ʤ 

25 

15 3,37 35 3,19 

ʚʝʣʠʯʠʥʘ ʥʝʨʦʚʥʦʩʪʠ, ʤ 0,195 2,68 0,205 2,79 

ʚʝʣʠʯʠʥʘ ʜʝʬʝʢʪʘ, ʤ 0,1 2,55 0,08 2,19 

ij
ʜK   3,37  3,19 

3. 

ʨʘʜʠʫʩ, ʤ 

30 

110 2,67 75 3,1 

ʚʝʣʠʯʠʥʘ ʥʝʨʦʚʥʦʩʪʠ, ʤ 0,3 4,25 0,25 3,65 

ʚʝʣʠʯʠʥʘ ʜʝʬʝʢʪʘ, ʤ 0,07 2,49 0,13 3,87 

ij
ʜK   4,25  3,87 

j
ʜK  3,52 3,23 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣ. 2, ʩʨʝʜʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʠʥʘʤʠʯʥʦʩʪʠ ʜʣʷ ʜʚʫʭ ʤʘʨʰʨʫʪʦʚ 

ʩʦʩʪʘʚʣʷʶʪ 1
ʜK  = 3,52 ʠ 2

ʜK  = 3,23. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ 

ʵʪʦʤ ʩʦʩʪʘʚʠʪ 
ʢ
ʜʂ  = 3,23, ʧʦʵʪʦʤʫ ʤʘʨʰʨʫʪ ˉ2 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʥʝʝ ʩʣʦʞʥʳʤʠ ʜʦʨʦʞʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʧʝʨʝʚʦʟʢʠ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ɺʳʚʦʜʳ 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ 

ʜʚʠʞʝʥʠʷ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʚʦʟʢʘʭ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʷʪ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʜʠʫʩʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʢʨʠʚʦʡ, ʨʦʚʥʦʩʪʴʶ ʠ ʜʝʬʝʢʪʥʦʩʪʴʶ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. 
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2. ʋʨʘʚʥʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʢʨʠʪʝʨʠʝʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʦʨʦʞ-

ʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʟʘʜʘʥʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ, ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥ rʠʥʞʝʥʝʨʥʳʡ ʤʝʪʦʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʪʨʘʥʩʧʦ-

ʨʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ɹɸʇ, ʠʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʘʨʫʥʘʢʷʥ ɺ.ʕ. ʆʮʝʥʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʠʡʥʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʚʥʝʰʥʠʭ ʧʝʨʝʚʦʟʢʘʭ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ / ɺ.ʕ. ʇʘʨʫʥʘʢʷʥ, ɸ.ɸ. ɾʠʣʠʥʢʦʚ // ʄʝʞʚʫʟʦʚʩʢʠʡ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 
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ʂ ʚʦʧʨʦʩʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʘʚʘʨʠʡʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ 

    
25 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʋɼʂ 656.1 

ʂɸʇʉʂʀʁ ɼ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʅʊʋ)  

ʆʉʀʇʆɺ ɺ.ɸ., ʤʘʛʠʩʪʨ, 

ɻɺʋɿ çʃʫʛʘʥʩʢʠʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʣʣʝʜʞè 

ʂ ɺʆʇʈʆʉʋ ɸʅɸʃʀʊʀʏɽʉʂʆɻʆ ʉʈɸɺʅɽʅʀʗ ɼɸʅʅʓʍ 

ɸɺɸʈʀʁʅʆʉʊʀ ɺʆ ɺʈɽʄɽʅʀ 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝ-

ʩʪʚʠʡ ʧʦ ʚʠʜʘʤ ʠ ʚʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ɼʘʥʦ ʦʙʲʷʩʥʝʥʠʝ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʘʨʠʡʥʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ, ʘʥʘʣʠʟ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ɺʦʟʨʘʩʪʘʶʱʝʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʧʦʩʪʩʦʚʝʪʩ-

ʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟʫʯʘʪʴ ʠʤʝʶʱʠʝʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ. ʉʨʝʜʠ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ) ʠ ʠʭ ʪʷʞʝʩʪʴ, ʫʞʝ ʜʦʢʘʟʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʟʘʚʠʩʠʤʦʩʪʠ 

ʠʭ ʦʪ ʚʨʝʤʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɹʦʣʝʝ ʨʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1] ʚʳʷʚʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩ-

ʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚʠʜʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩʦ ʚʨʝʤʝ-

ʥʝʤ ʩʫʪʦʢ ʠ ʛʦʜʘ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚʠʜʠʤʦʩʪʠ [1]:  

ʘ ï ʚ ʧʣʘʥʝ; ʙ ï ʚ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʪʘʪʴʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ɼʊʇ ʚ ʋʢʨʘʠʥʝ ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʦʧʠʨʘʣʘʩʴ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʪʨʫʜʳ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʘʢ ɹʘʙʢʦʚ ɺ.ʌ., ɺʦʣʦʰʠʥ 

ɻ.ʗ., ɺʨʫʙʝʣʴ ʖ.ɸ., ɹʫʛʘ ʇ.ɻ., ʂʨʘʚʯʝʥʢʦ ɸ.ʇ., ɺʘʫʣʠʥ ʕ.ʄ., ʖʨʦʚ ɸ.ʇ. 

ʎʝʣʴ ʩʪʘʪʴʠ 

ʉʦʧʦʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠ ʚʦʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʦʜʥʦʨʦʜʥʫʶ ʙʘʟʦʚʫʶ ʦʙʫʯʘʶʱʫʶ ʰʢʦʣʫ.  

ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (ɹʝʣʘʨʫʩʠ) ʠ 

ʋʢʨʘʠʥʳ ʠʤʝʶʪ ʦʙʱʫʶ ʧʨʘʚʦʚʫʶ ʧʣʘʪʬʦʨʤʫ ï ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʉʉʉʈ, ɻʆʉʊʳ ʠ 
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ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʚʩʝʤ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʳʛʣʷʜʠʪ ʝʩ-

ʪʝʩʪʚʝʥʥʳʤ, ʯʪʦ ʠ ʥʦʨʤʘʪʠʚʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝ-

ʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʪʦʞʝ ʠʤʝʶʪ ʦʙʱʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʢʦʨʝʥʴ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘʚʘʨʠʡʥʦʩʪʠ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ, ʥʝ 

ʜʦʧʫʩʪʠʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʨʛʘʥʘʭ ɻʦʩʘʚʪʦʠʥʩʧʝʢʮʠʠ ʋʢʨʘʠʥʳ ʠ ɹʝʣʘʨʫʩʠ. ʉʧʝʢʪʨ ʠʥʪʝʨʝʩʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʳʣ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʥʘ ʠʟʫʯʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ: ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ 

ʘʚʘʨʠʡʥʦʩʪʠ ʧʨʠ ʚʣʠʷʥʠʠ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ?  

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʚʪʦʨʳ ʧʦʩʯʠʪʘʣʠ ʥʫʞʥʳʤ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʚʠʜʦʚ ɼʊʇ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʜʚʫʭ ʩʪʨʘʥ. ʊʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝ-

ʨʠʝʚ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʛʦʚʦʨʠʪʴ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʠʭ ʩʨʘʚʥʝʥʠʡ. ʍʦʯʝʪʩʷ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʠʤʝʶʱʘʩ̫ʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝʦʜʥʦʨʦʜʥʘ; ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟ-

ʥʳʤ ʚʨʝʤʝʥʝʤ ʝʝ ʩʙʦʨʘ, ʨʘʟʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʠ, ʠ ʩʧʝʮʠʬʠʢʦʡ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʄʠʥʩʢ ï ʃʫʛʘʥʩʢ, ɹʝʣʘʨʫʩʴ ï ʋʢʨʘʠʥʘ ʠ ʪ.ʜ.), 

ʪʘʙʣ. 1, ʨʠʩ. 2. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʛ. ʄʠʥʩʢʝ ʚ 1991 ʛ. [2, 3] 

ɺʠʜʳ ʘʚʘʨʠʡ 
ɺʩʝʛʦ  ʉ ʧʦʩʪʨʘʜʘʚʰʠʤʠ 

ʂʦʣ-ʚʦ % ʂʦʣ-ʚʦ % nʘ ʧʦʩʪʨʘʜ/nʘ ʚʩʝʛʦ, % 

ʉʪʦʣʢʥʦʚʝʥʠʷ 4065 76,2 180 21,6 4,4 

 ʚ ʪ.ʯ. ʧʦʧʫʪʥʳʝ 1745 42,9 41 22,8 2,3 

 ʚʩʪʨʝʯʥʳʝ 293 7,2 39 21,7 13,3 

 ʙʦʢʦʚʳʝ, ʧʦʚʦʨʦʪʥʳʝ 729 17,9 61 33,8 8,4 

 ʤʘʥʝʚʨʦʚʳʝ 1298 32,0 39 21,7 3,0 

ʅʘʝʟʜ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ 271 5,1 33 4,0 12,2 

ʆʧʨʦʢʠʜʳʚʘʥʠʝ 36 0,7 12 1,4 33,3 

ʅʘʝʟʜ ʥʘ ʧʝʰʝʭʦʜʘ 659 12,4 597 71,7 90,6 

ʇʨʦʯʠʝ ʚʠʜʳ  301 5,6 11 1,3 3,7 

ʀʪʦʛʦ 5332 100 833 100 15,6 

 

ɺ ʧʝʨʚʠʯʥʦʤ ʩʨʘʚʥʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʘʚʘʨʠʡ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʚ 

ʜʚʫʭ ʩʪʨʘʥʘʭ ʦʜʠʥʘʢʦʚʳ ï ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʪʦʣʢʥʦʚʝʥʠʝ (76,2% ʚ ɹʝʣʘʨʫʩʠ ʠ 50,8% ʚ ʋʢʨʘʠʥʝ); 

ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʥʘʝʟʜ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ (5,1% ʚ ɹʝʣʘʨʫʩʠ ʠ 13,8% ʚ ʋʢʨʘʠʥʝ); ʥʘʝʟʜ ʥʘ ʧʝʰʝʭʦʜʘ ʚ 

ɹʝʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʝʪ 12,4%, ʚ ʋʢʨʘʠʥʝ 15,4%. ʉʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʨʘʟʥʷʪʩʷ: ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʚ ɹʝ-

ʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʝʪ 0,7% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʘʚʘʨʠʡ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ, ʩʪʘʪʠʩʪʠʢʘ ʋʢʨʘʠʥʳ ʫʢʘʟʳʚʘʝʪ 

ʥʘ 12,6% ʪʘʢʦʛʦ ʚʠʜʘ ɼʊʇ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ ʫʯʝʪʦʤ ʚ ʋʢʨʘʠʥʝ ʘʚʘʨʠʡ ʩ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ɹʝʣʘʨʫʩʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʘʚʘʨʠʡ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ 

ʫʱʝʨʙʦʤ ʚʝʜʝʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʦʩʘʚʪʦʠʥʩʧʝʢʮʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʠʥʠʮʠʘʪʠʚʥʦʡ ʦʩʥʦʚʝ. 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝ-

ʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ɼʊʇ ʦʪ ʚʨʝʤʝʥʠ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚ ɹʝʣʘʨʫʩʠ, ʢʦʪʦʨʘʷ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, 

ʚʠʜʠʤʦʩʪʴ (ʩʚʝʪʣʦʝ ʠʣʠ ʪʝʤʥʦʝ ʚʨʝʤʷ), ʥʘʣʠʯʠʝ ʧʝʰʝʭʦʜʦʚ, ʩʪʝʧʝʥʴ ʫʩʪʘʣʦʩʪʠ ʠ ʪ.ʜ. ʉʪʘʥʦʚʠʪ-

ʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʘʚʘʨʠʡʥʦʩʪʴ (ʣʠʥʠʷ ɸ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ (ʣʠʥʠʷ ʀɼ). ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʚ ɹʝʣʘʨʫʩʠ. 

ɺʠʜʥʦ, ʯʪʦ ʧʠʢ ʘʚʘʨʠʡʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʨʝʜʝʣʠʣʠ ʥʘ ʘʚʛʫʩʪ ï ʦʢʪʷʙʨʴ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ 

ʪʷʞʝʣʳʝ ʘʚʘʨʠʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʢʪʷʙʨʴ ï ʥʦʷʙʨʴ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʝʱʝ ʧʨʦʜʦʣʞʘʶʪ ʝʟʜʠʪʴ çʧʦ-

ʣʝʪʥʝʤʫè, ʭʦʪʷ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʫʞʝ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ.  



ʂ ʚʦʧʨʦʩʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʘʚʘʨʠʡʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ 

    
27 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʚ ʋʢʨʘʠʥʝ ʧʦ ʚʠʜʘʤ [4]: 

1ï ʩʪʦʣʢʥʦʚʝʥʠʝ; 2 ï ʦʧʨʦʢʠʜʳʚʘʥʠʝ; 3 ï ʥʘʝʟʜ ʥʘ ʩʪʦʷʱʝʝ ʊʉ; 4 ï ʥʘʝʟʜ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ;  

5 ï ʥʘʝʟʜ ʥʘ ʧʝʰʝʭʦʜʘ; 6 ï ʥʘʝʟʜ ʥʘ ʚʝʣʦʩʠʧʝʜʠʩʪʘ; 7 ï ʥʘʝʟʜ ʥʘ ʛʫʞʝʚʦʡ ʪʨʘʥʩʧʦʨʪ;  

8 ï ʥʘʝʟʜ ʥʘ ʞʠʚʦʪʥʳʭ; 9 ï ʧʘʜʝʥʠʝ ʧʘʩʩʘʞʠʨʘ; 10 ï ʧʘʜʝʥʠʝ ʛʨʫʟʘ 

0 2 4 6 8 10 12 14 16 18 20 22 24
t, ʯ

D D  
ʘ
, , %

14

12

10

8

6

4

2

A

ʀɼ

ʚʨʝʤʷ ʩʫʪʦʢ
ʩʚʝʪʣʦʝ

ʊ ʇ ʇ ʊ  

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ [1]: 

Dʘ ï ʜʦʣʷ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ; Dj ï ʜʦʣʷ ʀɼ ʦʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ;  

ʊ ï ʪʝʤʥʦʝ ʚʨʝʤʷ; ʇ ï ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ 
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ [5]: 

1 ï ʜʦʣʷ ʘʚʘʨʠʡʥʦʩʪʠ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ; 2 ï ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʥʘ 100 ʘʚʘʨʠʡ 

ɺ ɹʝʣʘʨʫʩʠ ʥʘ ʩʝʛʦʜʥʷ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʚʘʨʠʠ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʜʘʥʥʳʤ 

ʩʪʨʘʭʦʚʳʭ ʩʣʫʯʘʝʚ [6, 7] (ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦʙ ʋʢʨʘʠʥʝ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦ-

ʛʠʭ ʣʝʪ ʥʘʠʙʦʣʝʝ ʘʚʘʨʠʡʥʳʤ ʤʝʩʷʮʝʤ ʷʚʣʷʝʪʩʷ ʦʢʪʷʙʨʴ, ʘ ʥʘʠʤʝʥʝʝ ï ʬʝʚʨʘʣʴ. ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘ-

ʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ.  
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡ ʧʦ ʤʝʩʷʮʘʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚ 2012 ʛʦʜʫ [8] 

ɺ ʋʢʨʘʠʥʝ ʩʘʤʳʤ  ʘʚʘʨʠʡʥʳʤ ʤʝʩʷʮʝʤ ʛʦʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʜʝʢʘʙʨʴ ï 13,5%; ʥʘʠʤʝʥʝʝ ʦʧʘʩʥʳʤ ï ʪʘʢʞʝ ʬʝʚʨʘʣʴ (3,3%), ʨʠʩ. 6.  

 

 
ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ ʚ ʋʢʨʘʠʥʝ 

ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʭʦʪʷ ʠ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʩʪʘʪʠʩʪʠʢʝ, ʥʦ ʠ ʠʭ ʧʨʠ 

ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ: ʋʢʨʘʠʥʘ ï ʩʪʨʘʥʘ, ʛʜʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʢʫʨʦʨʪʦʚ. ɹʝʣʘʨʫʩʴ ʞʝ 

ʪʦʣʴʢʦ ʜʝʣʘʝʪ ʧʝʨʚʳʝ ʰʘʛʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʋʢʨʘʠʥʘ ʥʘʭʦʜʠ-

ʪʩʷ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʧʦʝʟʜʦʢ (ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ) ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɺ ɹʝʣʘʨʫʩʠ 

ʞʝ ʠʶʥʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʯʠʪʘʝʪʩʷ ʝʱʝ çʥʝ ʞʘʨʢʠʤè ʤʝʩʷʮʝʤ. ʆʜʥʘʢʦ ʥʝʩʦʤʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪ: ʥʘʠʚʳʩʰʠʡ ʧʠʢ ʘʚʘʨʠʡʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʝʤʥʳʝè ʤʝʩʷʮʳ, ʢʦʛʜʘ ʩʚʝ-

ʪʦʚʦʡ ʜʝʥʴ ʠ ʚ ʋʢʨʘʠʥʝ, ʠ ʚ ɹʝʣʘʨʫʩʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʀʤʝʥʥʦ ʚ ʵʪʠ ʤʝʩʷʮʳ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʝʥʘ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʩ çʣʝʪʥʠʭè (ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʳʭ ʠ ʢʦʤʬʦʨʪʥʳʭ) ʥʘ çʟʠʤʥʠʝè (ʦʧʘʩ-

ʥʳʝ, ʪʷʞʝʣʳʝ). ʉʢʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʠʪʝʣʝʡ ʠ ʧʝʰʝʭʦʜʦʚ, 

ʢʦʪʦʨʦʝ ʧʦ ʦʙʱʠʤ ʫʪʚʝʨʞʜʝʥʠʷʤ ʧʩʠʭʦʣʦʛʦʚ, ʤʦʞʝʪ ʠʤʝʪʴ ʟʘʚʠʩʠʤʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʩʪʝ-

ʧʝʥʠ ʠ ʚʠʜʘ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʣʠʯʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪ-

ʢʘʭ, ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʜʚʠʞʝʥʠʷ ʧʨʠ ʚʳʙʦʨʝ ʩʢʦʨʦʩʪʠ ʠ ʪ.ʜ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ɼʊʇ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʝʚʨʘʣʴ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ 

ʤʦʞʥʦ ʦʙʲ̫ʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʬʝʚʨʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʚʦʜʠʪʝʣʝʡ ʢ ʩʣʦʞʥʳʤ 

ʟʠʤʥʠʤ ʫʩʣʦʚʠʷʤ, ʩʚʝʪʦʚʦʡ ʜʝʥʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ ʥʘ ʩʥʠʞʝʥʠʝ 

ʘʚʘʨʠʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʤʝʯʝʥʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ 

ʠʤʝʥʥʦ ʚ ʬʝʚʨʘʣʝ; ʢ ʪʦʤʫ ʞʝ ʵʪʦʪ ʤʝʩʷʮ ʥʘ 2 ï 3 ʜʥʷ ʢʦʨʦʯʝ ʜʨʫʛʠʭ, ʯʪʦ ʪʦʞʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ɼʊʇ. 



ʂ ʚʦʧʨʦʩʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʘʚʘʨʠʡʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ 

    
29 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʅʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʘʚʘʨʠʡ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ɹʝʣʘʨʫʩʠ ʚʦ ʚʪʦʨʥʠʢ (12%), ʘ 

ʚʩʧʣʝʩʢ ʘʚʘʨʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʷʪʥʠʮʫ ʠ ʚʳʭʦʜʥʳʝ (ʨʠʩ. 7, ʪʘʙʣ. 2). ɺ ʋʢʨʘʠʥʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩ-

ʥʳʡ ʜʝʥʴ ï ʧʷʪʥʠʮʘ (17%), ʥʘʠʤʝʥʝʝ ï ʩʫʙʙʦʪʘ (11,9%), ʨʠʩ. 8. 

 

  
ʈʠʩ. 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ ʚ ɹʝʣʘʨʫʩʠ ʚ 2012 ʛ, % [8] 

 
ʈʠʩ. 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ ʚ ʋʢʨʘʠʥʝ 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ  

ʚ ɹʝʣʘʨʫʩʠ ʟʘ 2011 ʠ 2012 ʛʛ. [8] 

ɼʝʥʴ ʥʝʜʝʣʠ 
ɸʚʘʨʠʠ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ ʏʠʩʣʦ ʨʘʥʝʥʳʭ 

2011 2012 2011 2012 2011 2012 

ʇʦʥʝʜʝʣʴʥʠʢ 794 706 145 131 869 769 

ɺʪʦʨʥʠʢ 771 640 164 112 795 675 

ʉʨʝʜʘ 791 692 164 124 802 727 

ʏʝʪʚʝʨʛ 751 659 118 138 797 677 

ʇʷʪʥʠʮʘ 931 826 189 158 1004 861 

ʉʫʙʙʦʪʘ 945 827 195 203 1070 898 

ɺʦʩʢʨʝʩʝʥʴʝ 914 837 225 173 997 962 

ɺʩʝʛʦ 5897 5187 1200 1039 6334 5569 

 

ʈʦʩʪ ʘʚʘʨʠʡʥʦʩʪʠ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʧʷʪʥʠʮʳ ʧʦ ʚʦʩʢʨʝʩʝʥʴʝ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʚ ʵʪʦ ʚʨʝʤʷ (ʧʦʝʟʜʢʠ ʟʘ ʛʦʨʦʜ ʚ çʜʘʯʥʳʡè 

ʧʝʨʠʦʜ), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʠ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʁʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʦʩʦʙʝʥʥʦ ʥʘ 

ʟʘʛʦʨʦʜʥʳʭ ʜʦʨʦʛʘʭ) ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʯʪʦ ʩʚʷʟʘʥʥʦ, ʦʧʷʪʴ-ʪʘʢʠ, ʩ çʜʘʯʥʳʤʠè ʧʦʝʟʜʢʘʤʠ.  

ɺ ʋʢʨʘʠʥʝ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʳʡ çʧʨʦʚʘʣè ʘʚʘʨʠʡʥʦʩʪʠ ʧʦʩʣʝ ʧʷʪʥʠʯʥʦʛʦ ʧʠʢʘ, ʭʦʪʷ ʟʘʪʝʤ ʚ 

ʚʦʩʢʨʝʩʝʥʴʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʘʚʘʨʠʡʥʦʩʪʠ. ʕʪʦʪ ʩʧʘʜ ʚʧʦʣʥʝ ʣʦʛʠʯʝʥ ï ʚ ʧʷʪʥʠʮʫ ʠ ʚʦ-
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ʩʢʨʝʩʝʥʴʝ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʩʚʷʟʠ ʩ ʧʦʝʟʜʢʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢ ʤʝʩʪʫ ʦʪʜʳʭʘ ʠ ʦʙʨʘʪʥʦ ʚ ʛʦʨʦʜ. ɸ ʚ ɹʝʣʘʨʫʩʠ çʧʷʪʥʠʯʥʳʝè ʧʦʝʟʜʢʠ ʟʘʪʨʘʛʠʚʘʶʪ ʝʱʝ ʠ ʩʫʙ-

ʙʦʪʫ, ʧʦʵʪʦʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʭʦʜʥʳʤ ʜʥʷʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʟʥʘʷ, ʯʪʦ ʚ ʧʷʪʥʠʮʫ çʚʳʣʝʪʥʳʝè ʤʘʛʠʩʪʨʘʣʠ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʟʘ-

ʛʨʫʞʝʥʳ, ʯʘʩʪʴ ʚʦʜʠʪʝʣʝʡ ʚʳʝʟʞʘʶʪ ʢ ʤʝʩʪʫ ʦʪʜʳʭʘ  ʫʪʨʦʤ ʚ ʩʫʙʙʦʪʫ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʜʝʥʴ ʠʜʝʪ ʥʘ 

ʫʙʳʣʴ ʠ ʤʥʦʛʠʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʜʥʷ ʥʝ ʝʭʘʪʴ ʥʘ ʦʪʜʳʭ çʚʩʝ ʨʘʚʥʦ ʪʝʤʥʦ 

ʠ ʥʠʯʝʛʦ ʥʝ ʩʜʝʣʘʝʰʴè, ʘ ʚʳʝʭʘʪʴ ʚ ʩʫʙʙʦʪʫ ʧʦʨʘʥʴʰʝ.  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 9 ʠ 10, ʠʤʝʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʚʩʧʣʝʩʢ ʘʚʘʨʠʡʥʦʩʪʠ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ 

ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ ʨʘʙʦʯʠʡ ʜʝʥʴ ʫʩʪʘʣʦʩʪʴʶ ʫʯʘʩʪʥʠʢʦʚ 

ʜʚʠʞʝʥʠʷ, ʩʧʝʰʢʦʡ, ʚʳʟʚʘʥʥʦʡ ʞʝʣʘʥʠʝʤ ʧʦʩʢʦʨʝʡ ʦʢʘʟʘʪʴʩʷ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝʤ ʧʦʛʦʜ-

ʥʳʭ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʫʤʝʨʝʢ ʠ ʪ.ʜ.). 

ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʫʪʨʝʥʥʠʡ ʧʠʢ ʘʚʘʨʠʡʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʦʩʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʰʝʭʦʜʥʦʡ ʥʘʛʨʫ-

ʟʢʠ ʚ ʩʚʷʟʠ ʩ ʧʦʝʟʜʢʘʤʠ ʢ ʤʝʩʪʘʤ ʧʨʠʣʦʞʝʥʠʷ ʪʨʫʜʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ 

ʯʠʩʣʘ ʘʚʘʨʠʡ ʧʨʠ ʨʦʩʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

 

 
ʈʠʩ. 9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʧʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚ ʋʢʨʘʠʥʝ 

 
ʈʠʩ. 10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɼʊʇ ʧʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚ ɹʝʣʘʨʫʩʠ [8] 

ɺʳʚʦʜʳ 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʜʚʫʭ 

ʩʦʩʝʜʥʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. ɺʳʷʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʘʣʠ ʧʦʣʥʫʶ ʪʦʞʜʝʩʪʚʝʥ-



ʂ ʚʦʧʨʦʩʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʘʚʘʨʠʡʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ 

    
31 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʥʦʩʪʴ, ʚ ʜʨʫʛʠʭ ï ʥʘʦʙʦʨʦʪ, ʥʝʢʦʪʦʨʦʝ ʨʘʩʭʦʞʜʝʥʠʝ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʦʷʩʥʝʥʠʷ ʨʘʟʣʠʯʠʡ ʠ 

ʩʭʦʜʩʪʚ ʦʩʥʦʚʘʥʳ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʮʝʩʩʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʩʪʨʘʥʘʭ, ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʠ-

ʪʝʣʝʡ, ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʪ.ʜ. ʀʟʫʯʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʧʦ ʥʦʚʦʤʫ 

ʚʟʛʣʷʥʫʪʴ ʥʘ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʥʘʜʟʦʨ ʟʘ ʜʚʠʞʝʥʠʝʤ 

ʠ ʧʨʠʥʷʪʴ ʨʷʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞ-

ʜʝʥʠʶ ʠ ʥʝʜʦʧʫʱʝʥʠʶ. ʅʝʢʦʪʦʨʳʝ ʢʦʣʝʙʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʛʣʘʜʠʪʴ, ʝʩʣʠ ʙʳ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʅʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʚʘʨʠʡʥʦʩʪʠ ʚ 

ʜʚʫʭ ʩʪʨʘʥʘʭ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ. ʉʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʢ ʘʚʘʨʠʡ ʩ 

ʧʦʩʪʨʘʜʘʚʰʠʤʠ, ʪʘʢ ʠ ʘʚʘʨʠʡ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 95% 

ʜʣʷ ɹʝʣʘʨʫʩʠ.   
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ʃʗʄɿʀʅ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; ʍɸʈɸ ʄ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ɻɺʋɿ çʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʆʎɽʅʂɸ ʇʆʊɽʅʎʀɸʃɸ ʉʀʉʊɽʄʓ çʊʈɸʅɿʀʊè 

ʇʈʆʄʓʐʃɽʅʅʓʍ ʉʀʊʀ - ʈɸʁʆʅʆɺ 

ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦ-

ʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ, ʘ ʠʤʝʥʥʦ: ʩʦʩʪʦʷ-

ʥʠʝ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʛʦʨʦʜ-

ʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʠ ʠʭ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ 

ʝʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʠʪʠ-ʨʘʡʦʥ, ʪʨʘʥʟʠʪ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʜʦ-

ʩʪʫʧʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ, ʩʚʷʟʘʥʥʦʩʪʴ ʩʝʪʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʪʝʦʨʠʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠ-

ʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʨʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʇʨʠʘʟʦʚʴʷ ʚ ʮʝʣʦʤ ʠ 

ʛ. ʄʘʨʠʫʧʦʣʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʚʘʞʥʝʡʰʠʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʇʦʜ ʪʨʘʥʟʠʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʠʤʘʝʪʩʷ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʟʠʪʥʳʭ ʧʦʪʦʢʦʚ ʛʨʫʟʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʩʦʦʙʱʝʥʠʠ [1]. ʈʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ: ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʮʝʥʪʨʦʚ; ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ï ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ; ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ï ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʠ ʧʫʥʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟ ʧʝʨʝ-

ʛʨʫʟʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ.  

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ ʧʨʦ-

ʜʠʢʪʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʦʙʲʝʤʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʧʦʚʳʰʝʥʠʠ ʥʘʜʝʞ-

ʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʨʷʜ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʧʨʦʙʣʝʤ: ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ); ʪʦʢʩʠʯʥʳʝ ʚʳʙʨʦ-

ʩʳ, ʰʫʤ; ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ; ʟʘʪʦʨʳ ʚ ʯʘʩʳ çʧʠʢè; ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʜʣʷ ʫʯʘʩʪ-

ʥʠʢʦʚ ʜʚʠʞʝʥʠʷ; ʧʝʨʝʧʨʦʙʝʛʠ, ʚʳʩʦʢʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ; ʫʚʝʣʠʯʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʠ ʜʨ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦ-

ʷʚʣʷʶʪʩʷ ʚ ʤʝʩʪʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʘʥʟʠʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʩʝʪʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʩʠʪʠ ʨʘʡʦʥʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʨʝʞʠʤʘʭ, ʙʣʠʟʢʠʭ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʋʯʠ-

ʪʳʚʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʪʨʘʥʟʠʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʜʠʥʘʤʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʨʝʤʝʥʠ, ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 

ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ɺʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʆ.ɺ. ɹʝʣʦʛʦ, ʃ.ɹ. ʄʠʨʦʪʠʥʘ, ʂ.ʀ. ʇʣʫʞʥʠʢʦʚʘ, ɽ.ɻ. ɽʬʠʤʦʚʦʡ, ʉ.ʄ. ʈʝʟʝʨʘ, ʈ.ʅ. ʇʘʨʰʠʥʦʡ ʠ 

ʜʨ. ʊʝʨʤʠʥ çʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤè ʧʨʠʰʝʣ ʚ ʥʘʫʢʫ ʠʟ ʧʨʘʢʪʠʢʠ ʠ ʧʨʠ-



ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʊʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ - ʨʘʡʦʥʦʚ 

    
33 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʚʣʝʢ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʟʠʪʘ ï ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʨʝʟ ʪʝʨʨʠ-

ʪʦʨʠʶ ʩʪʨʘʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʪʘʤʦʞʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʝʝ ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʳ ʛʨʫʟʦʚ ʪʨʝʪʴʠʭ 

ʩʪʨʘʥ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʙʝʟ ʚʟʠʤʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ, ʥʘʣʦʛʦʚ ʠ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʢ ʪʦʚʘʨʘʤ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ 

çʪʨʘʥʟʠʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ ʨʘʡʦ-

ʥʦʚ, ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʠʪʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ ʚ ʢʨʫʧʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʦʨʦʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ çʢʦʥʬʣʠʢʪʝè ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʷ çʪʨʘʥʟʠʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚè. ʈʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠʨʘʡʦʥʦʚ. 

ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʠʪʠ-ʨʘʡʦʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʣʦʞʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. 

ɺ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʛʦʨʦʜʘʭ ʩʠʪʠ-ʨʘʡʦʥʳ ʩ ʨʘʟʤʝʱʘʝʤʳʤʠ ʚ ʥʠʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷʤʠ, ʟʘʥʠʤʘʶʪ ʜʦ 50ï60% ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʛʨʘʜʦʦʙʨʘʟʫʶ-

ʱʠʤ ʷʜʨʦʤ [1]. ʕʪʠ ʨʘʡʦʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʳ ʛʦʨʦʜʦʚ, ʠʭ ʦʙʱʫʶ 

ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʙʳʪʘ ʥʘʩʝʣʝʥʠʷ; ʜʣʷ ʛʦʨʦʜʦʚ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨ-

ʤʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚʣʠʷʷ ʥʘ ʘʨʭʠʪʝʢʪʦʥʠʢʫ ʛʦʨʦʜʘ. 

ʊʨʘʥʩʧʦʨʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʪʠ-ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʶʪ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦ-

ʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʠ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʩʝʣʠʪʝʙʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚʦ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʛʦ-

ʨʦʜʘʭ ʇʨʠʘʟʦʚʴʷ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ (ʫʣʠʮ). ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʨʘʞʘʝʪʩʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-

ʨʘʡʦʥʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʩʝʣʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʝʪʴ ʫʣʠʮ ʠ ʧʨʦʝʟʜʦʚ ʷʚʣʷʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-

ʥʠ ʝʜʠʥʦʡ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʠʪʴʙʳ.  

ʅʘ ʨʠʩʫʥʢʝ 1, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʨʘʩʩʤʦʪʨʝʥʘ ʩʭʝʤʘ ʩʠʪʠ-ʨʘʡʦʥʘ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʩʝʣʠʪʝʙ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʛ. ʄʘʨʠʫʧʦʣʷ.  

ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʦʪʝʥʮʠʘʣ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʩʠʪʠ-ʨʘʡʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ çpolycentric cityè [2]. ɹʘʟʠʩ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʩʥʦʚʘʥ ʥʘ ʟʦʥʠʨʦʚʘʥʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʦʨʦʜʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʝʛʦ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʄʦʜʝʣʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʚʢʣʶʯʘʝʪ ʢʦʤʤʝʨʯʝʩʢʠʡ ɸ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʘʡʦʥ ɽ. 

B ʠ F ʵʪʦ ʟʦʥʳ ʩ ʜʠʩʪʨʠʙʫʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʛʨʫʟʦʧʦʪʦʢʠ 

ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ. C, G ʠ D ï ʵʪʦ ʞʠʣʳʝ ʨʘʡʦʥʳ c ʪʦʯʢʘʤʠ ʟʘʨʦʞʜʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʧʘʩʩʘʞʠ-

ʨʦʧʦʪʦʢʦʚ. çʆʪʥʦʰʝʥʠʷè ʠʩʩʣʝʜʫʝʤʳʭ ʟʦʥ ʠ ʨʘʡʦʥʦʚ ʠʤʝʶʪ ʩʚʦʶ ʜʠʩʧʝʨʩʠʶ ʠ ʠʝʨʘʨʭʠʶ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʵʣʝʤʝʥʪʦʤ ʵʪʠʭ çʦʪʥʦʰʝʥʠʡè ʢʘʢ ʚ ʋʢʨʘʠʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚ ʧʨʦʤʳ-

ʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʘʭ ʷʚʣʷʶʪʩʷ ʪʨʘʥʟʠʪʥʳʝ ʧʦʪʦʢʠ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʪʠ-ʨʘʡʦʥʘ ʠ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ  

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʜ ʪʨʘʥʟʠʪʦʤ (ʦʪ 

ʣʘʪ. Transitus ï ʧʨʦʭʦʞʜʝʥʠʝ, ʧʝʨʝʭʦʜ) ʧʦʥʠʤʘʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʨʫ-

ʟʦʚʘʷ ʝʜʠʥʠʮʘ ʠʣʠ ʧʘʩʩʘʞʠʨ ʩʣʝʜʫʝʪ ʦʪ ʤʝʩʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʙʝʟ ʧʝʨʝʛʨʫʟʦʢ 

ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʘʭ [3].  

ʇʦʥʷʪʠʝ çʪʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʭʚʘʪʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʘʩʧʝʢʪ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʣʦʢʘʣʴʥʳʭ, 

ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʤʘʨʰʨʫʪʘ, ʧʦʩʢʦʣʴʢʫ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ çʪʨʘʥʟʠʪè ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʩʤʝʰʘʥʥʦʡ ʧʝʨʝʚʦʟʢʠ. 

ʉʠʩʪʝʤʘ çʪʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ (ʉʊʇʉ) ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʮʝʣʳʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʉʊʇʉ ʦʙʩʣʫʞʠʚʘʶʪ ʛʨʫʟʦ- ʠ ʧʘʩ-

ʩʘʞʠʨʦʧʦʪʦʢʠ ʤʝʞʜʫ ʦʙʦʩʦʙʣʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʢʣʘʜʩʢʠʝ ʦʙʲʝʢʪʳ, ʤʦʨʩʢʠʝ ʠ ʨʝʯʥʳʝ ʧʦʨʪʳ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʚʦʢʟʘʣʳ, ʩʪʘʥʮʠʠ ʤʝʪʨʦ), ʪʘʢ ʢʘʢ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʢʘʟʘʥ-

ʥʳʝ ʦʙʲʝʢʪʳ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʩʦʚʤʝʱʝʥʳ. 



ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʊʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ - ʨʘʡʦʥʦʚ 

    
35 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ɸ ï ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʘʡʦʥ; ɽ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʘʡʦʥ; 

B ʠ F ï ʟʦʥʳ ʩ ʜʠʩʪʨʠʙʫʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʢʦʤʤʝʨʯʝʩʢʠʝ  

 ʛʨʫʟʦʧʦʪʦʢʠ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ; 

C, G ʠ D ï ʞʠʣʳʝ ʨʘʡʦʥʳ c ʪʦʯʢʘʤʠ ʟʘʨʦʞʜʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ. 

ʈʠʩ.2. ɻʨʘʬʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʠʟʤʘ çpolycentric cityè 

 

 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ çʄʝʪʨʦè  

(ʩʪʘʥʮʠʷ ʤʝʪʨʦ ï ʧʝʨʝʩʘʜʦʯʥʳʡ ʧʫʥʢʪ ʥʘ ʜʨʫʛʦʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ); 

 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ çɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠè  

(ʩʪʘʥʮʠʷ ʧʨʠʤʳʢʘʥʠʷ ʥʘ ʣʠʥʠʠ  ʨʝʛʠʦʥʘʣʴʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ); 

 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ çɸʚʪʦʙʫʩè  

(ʘʚʪʦʙʫʩʥʘʷ ʦʩʪʘʥʦʚʢʘ ï ʧʫʥʢʪ çʵʢʩʧʨʝʩʩ ʫʩʣʫʛʠè (ʦʩʪʘʥʦʚʢʘ ʧʦ ʪʨʝʙʦʚʘʥʠʶ)); 

 ï ʌʨʘʛʤʝʥʪʳ ʤʘʨʰʨʫʪʦʚ ʨʘʙʦʪʳ çʊʨʘʥʩʬʝʨè; 

  ï  ɻʝʦʛʨʘʬʠʷ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ çʇʘʨʘʪʨʘʥʟʠʪèè; 

 ï ʆʙʣʘʩʪʴ, ʧʦʢʨʳʚʘʝʤʘʷ ʫʩʣʫʛʘʤʠ ʵʣʝʤʝʥʪʘ çʊʘʢʩʠè. 

ʈʠʩ. 3. ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʛʨʘʬ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʘʭ  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʛʨʘʬ ʉʊʇʉ. ʂʘʞʜʘʷ ʝʛʦ ʚʝʨʰʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʛʨʘʥʠʮʘʭ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ. ʊʠʧʦʚʳʝ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʉʊʇʉ [4]: 

çʄʝʪʨʦè. ʇʘʩʩʘʞʠʨʩʢʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʯʘʩʪʦ ʧʦʜ ʟʝʤʣʝʡ ʚ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ (ʯʘʩʪʠ ʥʘʜ ʟʝʤʣʝʡ ʥʘ ʙʦʣʝʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʤʝʩʪʘʭ), ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢ-
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ʪʫʨʦʡ ʤʘʨʰʨʫʪʦʚ, ʫʩʣʫʛ ʠ ʩʪʘʥʮʠʡ. ʎʠʢʣʳ ʛʨʘʬʠʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʠʤʝʶʪ 

ʪʝʥʜʝʥʮʠʶ ʙʳʪʴ ʦʜʥʦʨʦʜʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʯʘʩʳ ʧʠʢ.  

çɸʚʪʦʙʫʩè. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʦʩʪʘʥʦ-

ʚʦʢ. ʋʩʣʫʛʠ ʯʘʩʪʦ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ 

ʵʪʦ çʤʝʪʨʦè ʠ çʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè, ʛʜʝ ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʚ ʢʘʯʝʩʪʚʝ çʧʠʪʘʪʝʣʝʡè. ʕʢʩʧʨʝʩʩ-ʫʩʣʫʛʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʦʢ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʦʙʳʯʥʦ ʚ ʯʘʩʳ ʧʠʢ.  

çɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨ-

ʪʦʤ ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʛʨʫʟʦʧʦʪʦʢʦʚ ʘʜʨʝʩʫʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. ɻʨʘ-

ʬʠʢ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʢʦʤ-

ʧʦʥʝʥʪʘʤ ʉʊʇʉ. 

çʊʨʘʥʩʬʝʨè. ʉʦʩʪʦʠʪ ʠʟ ʯʘʩʪʥʳʭ ʧʘʨʢʦʚ ʘʚʪʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʚʦʡ ʩʦ-

ʩʪʘʚ ʤʘʣʳʝ ʘʚʪʦʙʫʩʳ ʠ ʛʨʫʟʦʚʠʢʠ ʠʣʠ ʤʠʢʨʦʘʚʪʦʙʫʩʳ. ʄʘʨʰʨʫʪʳ ʠ ʯʘʩʪʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷ-

ʶʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʥʦʚʳʤ ʩʠʪʫʘʮʠʷʤ.  

çʇʘʨʘʪʨʘʥʟʠʪè. ʏʘʩʪʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʩʣʫʞʠʚʘʝʪ ʧʝʨʠʬʝʨʠʡʥʳʝ ï ʦʪʜʘʣʝʥʥʳʝ 

ʦʪ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʪʝʨʨʠʪʦʨʠʠ. ʀʭ ʢʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè. ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʵʪʘ ʩʠʩʪʝ-

ʤʘ ʥʦʩʠʪ ʥʝʦʬʠʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

çʊʘʢʩʠè. ʅʘʭʦʜʠʪʩʷ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪ ʤʝʭʘʥʠʟʤ çʩʧʨʦʩ-ʦʪʚʝʪ 

ʧʦ ʚʳʟʦʚʫè. ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʥʝ ʠʤʝʝʪ ʩʪʘʪʠʯʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʦʙʩʣʫʞʠʚʘʝʪ ʦʙʣʘʩʪʴ, ʛʜʝ çʪʘʢ-

ʩʠè ʠʤʝʝʪ ʧʨʘʚʦ (ʨʘʟʨʝʰʝʥʠʝ) ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ çʩʣʫʯʘʡʥʳʭè ʢʣʠʝʥʪʦʚ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʬʫʥʢʮʠʷ ʉʊʇʉ çʩʚʷʟʳʚʘʝʪè ʝʝ ʟʚʝʥʴʷ ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ, ʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ. 

ʇʨʠ ʪʨʘʥʟʠʪʝ ʜʣʷ ʩʪʳʢʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ (ʧʘʩʩʘʞʠʨʳ) ʠ ʶʨʠʜʠʯʝʩʢʠʭ (ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ) ʣʠʮ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʩʫʨʩʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫ çʨʘʟʨʳʚʘʤʠè ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, 

ʷʚʣʷʶʱʝʡʩʷ ʠʩʪʦʯʥʠʢʦʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ.  

ɽʩʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʉʊʇʉ, ʦʩʥʦʚʥʦʡ ʠʟ ʥʠʭ, ʷʚʣʷʝʪʩʷ ʜʝ-

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ, ʧʦʚʣʝʢ-

ʰʝʝ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʘ ʟʥʘʯʠʪ ʠ ʩʥʠʞʝʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ (ʜʦʩʪʫʧʥʦʩʪʠ) ʪʨʘʥʟʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ.  

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʉʊʇʉ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʳ ʪʦʧʦʣʦʛʠʠ ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪ ʃʝʡʙʥʠʮʘ ʠ ʕʡʣʝʨʘ. ɸ 

ʠʤʝʥʥʦ, ʥʘ ʩʚʦʡʩʪʚʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʘʭ) [5]. ʇʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ ʉʊʇʉ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʦʧʦʣʦʛʠʶ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ (ʨʠʩʫʥʦʢ 4): 

(ɸ) çʄʠʥʠʤʘʣʴʥʘʷè ʩʝʪʴ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʩʪʝʡʰʫʶ ʠʟ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʬʠʛʫ-

ʨʘʮʠʡ ʪʨʘʥʟʠʪʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʥʦ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʨʝʜʥʶʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ. 

(ɺ ʠʣʠ ʉ) çʉʨʝʜʥʷʷ ʩʝʪʴè. ʇʨʝʜʩʪʘʚʣʷʝʪ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ, ʩʪʨʝʤʷʱʠʭʩʷ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ 

ʤʝʞʜʫ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʬʠ-

ʥʘʥʩʦʚʳʤʠ ʧʦʪʝʨʷʤʠ ʧʨʠ ʪʨʘʥʟʠʪʝ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ. ʉʦʟʜʘʥʠʝ ʚ ʪʘʢʠʭ ʩʝʪʷʭ çʢʦʥʮʝʥʪʨʘʪʦ-

ʨʘè ʠ ʩʧʠʮ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʫʛʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ. 

(D) çʇʦʣʥʘʷ ʩʝʪʴè. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʠʟʣʠʰʝʢ) ʤʘʨʰʨʫʪʦʚ ʚ ʩʝʪʠ ʩʦ ʩʣʦʞʥʦʡ ʪʦʧʦʣʦ-

ʛʠʝʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʘʤʫʶ ʥʠʟʢʫʶ ʜʣʠʥʫ ʤʘʨʰʨʫʪʘ. 

http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%B1%D0%BD%D0%B8%D1%86,_%D0%93%D0%BE%D1%82%D1%84%D1%80%D0%B8%D0%B4_%D0%92%D0%B8%D0%BB%D1%8C%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC
http://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BB%D0%B5%D1%80,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4


ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʊʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ - ʨʘʡʦʥʦʚ 

    
37 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè  

ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʘʭ 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʟʘʧʠʩʴ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝ-

ʩʪʚʫʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʨʷʜʘ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: 

  ,  ,   |  ,  ,  ,  ,  ,  ,   o optS T Q S A B Y f K Y< >,                                                  (1)  

ʛʜʝ ʩʣʝʚʘ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʠʟʚʝʩʪʥʳʝ, ʘ ʩʧʨʘʚʘ ï ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ 

ʟʘʜʘʯʠ:  

So ï ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè;  

T ï ʚʨʝʤʷ, ʚʳʜʝʣʷʝʤʦʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʮʝʥʢʠ;  

Q ï ʠʤʝʶʱʠʝʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ (ʥʘʣʠʯʠʝ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ: ʩʚʷʟʘʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ 

çʪʨʘʥʟʠʪʥʦʡè ʩʝʪʠ (ɸ), ʩʧʨʷʤʣʝʥʥʦʩʪʴ ʩʝʪʠ ( ʩʧʨʷʤʣʝʥʥʦʩʪʠʉ ), ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ (dʤ));  

S = (S1, é,Sn) ï ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʩʠʪʠ-ʨʘʡʦʥʦʚ, ʫʪʦʯʥʷʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè So;   

A=(A1,é,Ak) ï ʤʥʦʞʝʩʪʚʦ ʮʝʣʝʡ, ʧʨʝʩʣʝʜʫʝʤʳʭ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʠ-

ʩʪʝʤʳ çʪʨʘʥʟʠʪè ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ;  

B=(B1,é,BL) ï ʤʥʦʞʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ;  

Y=(Y1,é,Ym) ï ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ ʪʨʘʥ-

ʟʠʪ;  

f ï ʬʫʥʢʮʠʷ ʧʨʝʜʧʦʯʪʝʥʠʷ ʃʇʈ;  

K ï ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʮʝʥʢʠ;  

Yopt ï ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ (ʢʦʥʝʯʥʘʷ ʦʮʝʥʢʘ). 

ɼʘʜʠʤ ʧʦʜʨʦʙʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʜʘʶʱʠʤ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʧʦʪʝʥʮʠʘʣʘ çʪʨʘʥʟʠʪʥʦʡè ʩʠʩʪʝʤʳ 

1) ʩʚʷʟʘʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ çʪʨʘʥʟʠʪʥʦʡè ʩʝʪʠ [6]. 

ʉʚʷʟʥʦʩʪʴ ï ʢʣʶʯʝʚʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ɹʝʟ ʩʚʷʟʥʦʩʪʠ ʥʝʪ ʩʝʪʠ, ʪʦʣʴʢʦ ʨʘʟ-

ʨʦʟʥʝʥʥʳʡ ʥʘʙʦʨ ʤʘʨʰʨʫʪʦʚ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʵʪʦ ʚʦʧʨʦʩ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʩʝʪʠ: ʯʝʤ 

ʙʦʣʴʰʝ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʰʨʫʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ (ʇʊʉ) ʩʚʦʙʦʜʥʦ 

ʚʳʙʠʨʘʪʴ ʠ ʤʝʥʷʪʴ ʩʚʦʡ ʤʘʨʰʨʫʪ, ʪʝʤ ʩʠʣʴʥʝʝ ʩʝʪʴ. 
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ɼʣʷ ʇʊʉ ʩʚʷʟʥʦʩʪʴ ʩʝʪʠ ï ʦʯʝʥʴ ʚʘʞʥʦʝ ʢʘʯʝʩʪʚʦ: ʵʪʦ ʩʪʝʧʝʥʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʨʘʪʴʩʷ ʜʦ 

ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʤʝʥʷʪʴ ʮʝʣʴ ʤʘʨʰʨʫʪʘ ʠ ʝʛʦ ʪʨʘ-

ʝʢʪʦʨʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʫʪʠ. ʇʦʤʠʤʦ ʚʥʫʪʨʝʥʥʝʡ ʩʚʷʟʥʦʩʪʠ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʝʝ ʫʚʷʟʢʘ ʩ ʜʨʫʛʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʝʪʷʤʠ.  

ɺʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʚʷʟʥʦʩʪʠ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʰʘʛ ʩʝʪʢʠ ʠʣʠ ʨʘʟʤʝʨ ʷʯʝʡʢʠ ʩʝʪʠ. ʏʝʤ 

ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʘʨʰʨʫʪʘʤʠ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʣʦʩʠʧʝʜʠʩʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʙʦʨʘ, 

ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʙʳʩʪʨʳʤ ʤʘʨʰʨʫʪʦʤ ʚʜʦʣʴ ʦʞʠʚʣʝʥʥʦʡ ʪʨʘʩʩʳ ʠ ʤʝʜʣʝʥʥʳʤ, ʥʦ ʩʧʦʢʦʡʥʳʤ, 

ʠʣʠ ʤʝʞʜʫ ʧʨʷʤʳʤ ʧʫʪʝʤ ʚ ʛʦʨʫ ʠ ʙʦʣʝʝ ʜʣʠʥʥʳʤ ʚ ʦʙʲʝʟʜ ʢʨʫʪʳʭ ʭʦʣʤʦʚ. 

ʗʯʝʡʢʘ ʩʝʪʠ ï ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ʵʣʝʤʝʥʪ ʩʝʪʠ, ʬʦʨʤʠʨʫʝʤʳʡ ʙʣʠʞʘʡʰʠʤʠ ʩʦʩʝʜʥʠʤʠ ʧʘ-

ʨʘʣʣʝʣʴʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʰʠʨʠʥʫ. ʏʝʤ ʙʦʣʴʰʝ 

ʨʘʟʤʝʨ ʷʯʝʝʢ, ʪʝʤ ʥʠʞʝ ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ (ʦʙʱʘʷ ʜʣʠʥʘ ʩʚʷʟʠ ʥʘ ʝʜʠʥʠʮʫ ʧʦʚʝʨʭʥʦʩʪʠ) ʠ ʥʠʞʝ 

ʫʨʦʚʝʥʴ ʩʚʷʟʥʦʩʪʠ ʩʝʪʠ.  

ʈʘʟʤʝʨ ʷʯʝʝʢ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʛʜʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʨʠ-

ʪʷʞʝʥʠʷ ʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʆʧʳʪ  ʧʨʘʢʪʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʥʫʪʨʠ ʪʝʨʨʠʪʦʨʠʡ ʧʦʩʝʣʝʥʠʡ ʪʨʘʥʟʠʪʥʘʷ ʩʝʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʨʷʤʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʉʝʪʴ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 

200-250 ʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʟʠʪʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ. 

ʇʨʠʚʝʜʝʤ ʵʣʝʤʝʥʪ ʩʭʝʤʳ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʛ. ʄʘʨʠʫʧʦʣʷ ʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʝʝ 

ʩʚʷʟʘʥʥʦʩʪʠ (ʨʠʩʫʥʦʢ 5).  

 

 

     ï ʪʦʯʢʘ ʟʘʨʦʞʜʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ, ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦ ʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ; 

  ï ʪʦʯʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (d) ʜʦ ʩʦʩʝʜʥʝʡ ʷʯʝʡʢʠ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ. 

ʈʠʩ. 5. ʉʭʝʤʘ ʵʣʝʤʝʥʪʘ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʪʠ-ʨʘʡʦʥʘ 

ʛ. ʄʘʨʠʫʧʦʣʷ ʩ ʧʨʠʤʝʨʦʤ ʩʦʩʪʘʚʣʷʶʱʝʡ ʝʝ ʷʯʝʡʢʠ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʬʘʢʪʦʨʘ ʩʚʷʟʘʥʥʦʩʪʠ çʪʨʘʥʟʠʪʥʦʡè ʩʝʪʠ ʚʦʩʧʦʣʴ-

ʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ [7] 

2ɸ Dkd= ,                                                                      (2) 

ʛʜʝ: 

ɸ ï ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʘ ʩʚʷʟʘʥʥʦʩʪʠ çʪʨʘʥʟʠʪʥʦʡè ʩʝʪʠ; 

D ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʚ ʷʯʝʡʢʝ ʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʩʠʪʠ-ʨʘʡʦʥʘ ʢ ʦʙʱʝʡ ʝʝ ʧʣʦʱʘʜʠ (ʢʤ/ʢʤ
2
) 

d ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʦʩʝʜʥʝʡ ʷʯʝʡʢʠ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 6); 

k ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [8]:  



ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʊʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ - ʨʘʡʦʥʦʚ 

    
39 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

2

a
k

d
= ,                                                                      (3) 

ʛʜʝ: 

a ï ʧʣʦʱʘʜʴ ʷʯʝʡʢʠ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ, ʤ
2
 

ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤ çʪʨʘʥʟʠʪè ʷʚʣʷʝʪʩʷ 

2) ʉʧʨʷʤʣʝʥʥʦʩʪʴ ʩʝʪʠ [9] 

ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʪʠ ʢʘʩʘʝʪʩʷ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɽʚʨʦʧʝʡʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʥʘ ʟʘ-

ʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʥʟʠʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʠ ʧʨʷʤʦʡ 

ʤʘʨʰʨʫʪ, ʯʝʤ ʛʨʫʟʦʚʦʡ (ʧʨʦʤʳʰʣʝʥʥʳʡ) ʪʨʘʥʩʧʦʨʪ. ʂʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝ-

ʜʝʣʝʥʦ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʲʝʟʜʘ. ʏʝʤ ʙʣʠʞʝ ʢ ʧʨʷʤʦʡ ʣʠʥʠʠ ʪʨʘʝʢʪʦʨʠʷ ʦʪ ɸ ʜʦ ɹ, 

ʪʝʤ ʦʥʘ ʢʦʨʦʯʝ ʠ ʣʫʯʰʝ ʜʣʷ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʉʪʝʧʝʥʴ ʩʧʨʷʤʣʝʥʥʦʩʪʠ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʲʝʟʜʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʨʘʪʯʘʡʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʩʝʪʠ minS  ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʧʨʷʤʦʡ  lineS  [10]: 

min
ʩʧʨʷʤʣʝʥʥʦʩʪʠ

line

S
ʉ

S
= ,                                                                (4) 

ʏʝʤ ʤʝʥʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʟʜʘ, ʪʝʤ ʢʦʨʦʯʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʩʝʪʠ ʜʦ ʮʝʣʠ. ɼʣʷ ʛʫʩʪʦʡ ʩʝʪʠ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʟʜʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 1,4. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʙʲʝʟʜʘ ʜʣʷ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʛʨʫʟʦʚʦʛʦ (ʧʨʦʤʳʰʣʝʥʥʦʛʦ).  

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʧʨʷʤʣʝʥʥʦʩʪʠ (ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʟʜʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʜʦ-

ʩʪʫʧ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʧʝʨʝ-

ʩʝʯʝʥʠʡ ʥʘ ʢʠʣʦʤʝʪʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʨʘʥʟʠʪ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʟʜʘ. ɼʣʷ ʦʩ-

ʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʨʘʥʟʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʩʝʪʠ ʵʪʦ ʯʠʩʣʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ ʥʫʣʶ ʠʣʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʥʫʣʶ. ʏʘʩʪʦʪʘ ʦʩʪʘʥʦʚʦʢ ʥʘ ʢʠʣʦʤʝʪʨ 

ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʢʨʘʪʯʘʡʰʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʚʨʝʤʝʥʠ.  

3) ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ.  

ʉʪʝʧʝʥʴ ʜʦʩʪʫʧʥʦʩʪʠ ʤʘʨʰʨʫʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 6, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [11]: 

ij
ʤ

c
d

n

ä
= ,                                                                          (5) 

ʛʜʝ: 

ijc  ï ʩʚʷʟʴ ʤʝʞʜʫ ʫʟʣʦʤ i ʠ ʫʟʣʦʤ j ʚ ʧʨʝʜʝʣʘʭ ʪʨʘʥʟʠʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʩʝʪʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʩʠʪʠ-ʨʘʡʦʥʘ;  

nï ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʝʪʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʫʟʣʘʤʠ ijc  ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ ï 0. 
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ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʘ ʪʨʘʥʟʠʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ  

ʩʠʪʠ-ʨʘʡʦʥʘ ʥʘ ʧʨʠʤʝʨʝ ʄʘʨʠʫʧʦʣʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʘʨʢʘʩ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʩʦʝʜʠʥʝʥʠʡ, 

ʚ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ çʧʦʜʢʣʶʯʝʥʠʷè ʫʟʣʘ (ʧʝʨʝʢʨʝʩʪʢʘ) ʯʝʨʝʟ ʣʠʥʝʡʥʳʡ ʵʣʝ-

ʤʝʥʪ ʢ ʩʦʩʝʜʥʠʤ ʫʟʣʘʤ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʄʘʪʨʠʮʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʘʨʰʨʫʪʦʚ 

ʅʦʤʝʨ ʫʟʣʦʚʳʭ  

ʵʣʝʤʝʥʪʦʚ ʛʨʫʟʦʚʦʛʦ 

ʤʘʨʰʨʫʪʘ (ʋʕ
n
) 

ʄʘʨʰʨʫʪ ˉ1 

ʇʨʦʭʦʜʥʳʝ çɸèˉ1ï  

ʇʨʦʭʦʜʥʳʝ çʄʄʊʇè ˉ2 

ʄʘʨʰʨʫʪ ˉ2 

ʇʨʦʭʦʜʥʳʝ çɸèˉ1ï 

ʇʨʦʭʦʜʥʳʝ çʄʄʊʇè ˉ2 

ʄʘʨʰʨʫʪ ˉ3 

ʇʨʦʭʦʜʥʳʝ çɸèˉ1ï  

ʇʨʦʭʦʜʥʳʝ çʄʄʊʇè ˉ2 

1 1 1 1 

2 0 0 0 

3 1 1 0 

4 1 1 0 

5 0 1 0 

6 0 1 0 

7 0 1 0 

ïïïïïï ïïïïïïïïïïïï ïïïïïïïïïïï ïïïïïïïïïïïïï 

ʊʇʉ 0 0 0 

ʄʄʊʇ 1 1 1 

ɸʐ 0 0 1 

ʉʪʝʧʝʥʴ  

ʜʦʩʪʫʧʥʦʩʪʠ 
0,48 0,41 0,48 
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41 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʥʷʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ ʤʦʙʠʣʴʥʦʩʪʴ ʛʨʫʟʦʚʦʡ ʝʜʠʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʅʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʤʠ ʚ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʄʘʨʠʫʧʦʣʷ ʷʚʣʷʶʪʩʷ ʪʨʘʥʟʠʪʥʳʝ ʤʘʨʰ-

ʨʫʪʳ ʧʝʨʝʚʦʟʢʠ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʇɸʆ çʄʄʂ ʠʤ. ʀʣʴʠʯʘè ʠ ʇɸʆ çɸʟʦʚʩʪʘʣʴè ʚ ʄʘʨʠʫʧʦʣʴ-

ʩʢʠʡ ʤʦʨʩʢʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʣʦʱʘʜʴ ʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ 

(ʪʨʘʩʩʘ, ʜʦʨʦʛʘ, ʫʣʠʮʘ), ʟʘʥʷʪʦʛʦ ʛʨʫʧʧʦʡ ʜʚʠʞʫʱʠʭʩʷ ʠʣʠ ʩʪʦʷʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ, ʣʠʯʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʪ.ʧ.), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʦʜʠʥ ʢ ʜʨʫʛʦʤʫ ʧʦ ʢʨʠʪʝʨʠʶ ʨʘʩʩʪʦʷʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʣʠʮʳ 

ʂʨʘʩʥʦʬʣʦʪʩʢʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʚʦʟʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚ, ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʚ ʄʘʨʠʫʧʦʣʝ, ʪʘʢ ʠ ʜʣʷ ʧʝʨʝʚʘʣʢʠ ʚ ʄʘʨʠʫʧʦʣʴʩʢʦʤ ʤʦʨʩʢʦʤ ʧʦʨʪʫ ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʟʘ ʨʫʙʝʞ (ʨʠʩʫʥʦʢ 7). 

 

 
ʈʠʩ.7. ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʘʨʰʨʫʪʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ  

ʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʫʣ. ʂʨʘʩʥʦʬʣʦʪʩʢʘʷ) 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʨʘʥʟʠʪʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɺ ʝʛʦ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʩʚʷʟʘʥʥʦʩʪʴ çʪʨʘʥʟʠʪʥʦʡè ʩʝʪʠ (ɸ), ʩʧʨʷʤʣʝʥʥʦʩʪʴ ʩʝʪʠ (
ʩʧʨʷʤʣʝʥʥʦʩʪʠC ), 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ (dʤ) ʦʪ ʨʘʩʩʪʦʷʥʠʷ (ʧʨʦʪʷʞʝʥʥʦʩʪʠ) ʫʯʘʩʪʢʘ ʤʘʨʰ-

ʨʫʪʘ (S). ʕʪʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (ʨʠʩʫʥʦʢ 8). 

ʂʨʠʪʝʨʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè (P) ʠʤʝʝʪ ʚʠʜ 

maxiP a= ä ,                                                                    (6) 

ʛʜʝ  Ŭ ï ʚʝʣʠʯʠʥʘ ʫʛʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʨʠʚʳʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ɸi , 

ʩʧʨʷʤʣʝʥʥʦʩʪʠʉ ,S). 
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ʈʠʩ. 8. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè  

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ - ʨʘʡʦʥʦʚ   

ʊ.ʝ. ʯʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʦʮʝʥʢʠ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ çʪʨʘʥ-

ʟʠʪè ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʪʠ ʨʘʡʦʥʘ.   

ɺʳʚʦʜʳ 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ çʪʨʘʥʟʠʪè ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʪʠ-

ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʛʦ-

ʨʦʜʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʪʨʘʥʟʠʪʥʳʝ ʤʘʨʰʨʫʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠ-

ʥʷʪʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʩ ʫʯʝʪʦʤ ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʪʨʫʢʪʫʨʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ. 
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43 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʃʷʤʟʽʥ ɸ.ʆ., ʍʘʨʘ ʄ.ɺ. ʆʮʝʥʢʘ ʧʦʪʝʥʮʽʘʣʫ ʩʠʩʪʝʤʠ çʪʨʘʥʟʽʪè ʧʨʦʤʠʩʣʦʚʠʭ ʩʽʪʽ-

ʨʘʡʦʥʽʚ 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʝʥ-

ʮʽʘʣ ʩʠʩʪʝʤʠ çʪʨʘʥʟʠʪè ʧʨʦʤʠʩʣʦʚʠʭ ʩʽʪʽ - ʨʘʡʦʥʽʚ, ʘ ʩʘʤʝ: ʩʪʘʥ ʽ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨ-

ʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʪʘ ʾʭ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʾʾ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʤʠʩʣʦʚʠʡ ʩʽʪʽ-ʨʘʡʦʥ, ʪʨʘʥʟʠʪ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʤʘʨʰ-

ʨʫʪʽʚ, ʟʚ'ʷʟʘʥʽʩʪʴ ʤʝʨʝʞʽ. 

Lyamzin A.O., Hara M.V. ɽvaluation of building systems "transit" industrial city area 

Summary. In article on the basis of the theoretical analysis of the factors determining potential of 

transit system of industrial cities of areas, namely: state and level of development of transport infra-

structure, configuration of city transport networks and their capacity, the mechanism of its complex 

assessment is offered.  

Keywords: industrial sitʫrayon, transit, functionality, accessibility routes, connectivity network. 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 01.12.2013 ʨ. 
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ʋɼʂ 656.13.02  

ʊʈʋʐɽɺʉʔʂʀʁ ɺ.ɽ.,  

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʉʆɹʃʀɺʆʉʊɯ ɺɺɽɼɽʅʅʗ ɼʆɼɸʊʂʆɺʀʍ ʉʊʆʇ-ʃɯʅɯʁ ʅɸ 

ʈɽɻʋʃʔʆɺɸʅʀʍ ʇɽʈɽʍʈɽʉʊʗʍ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʽʩʥʫʶʯʠʡ ʧʽʜʭʽʜ ʜʦ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝ-

ʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʬʦʨʤʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʠ-

ʚʘʣʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʩʢʣʘʜʥʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʩʚʽ-

ʪʣʦʬʦʨʥʦʤʫ ʮʠʢʣʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ. ɿʘʧʨʦʧʦ-

ʥʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʝʪʦʜʠʢʫ ʱʦʜʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʜʦ-

ʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʟ ʤʽʨʢʫʚʘʥʴ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ 

ʧʨʦʾʟʜʫ ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʟʘ-

ʚʝʨʰʫʶʪʴ ʨʫʭ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦ-

ʨʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʛʨʫʧ ʟʘ ʥʘʧʨʷʤʘʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʩʪʦʧ-ʣʽʥʽʾ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʧʫʩʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʚʽʪʣʦʬʦʨ, ʩʪʦʧ-ʣʽʥʽʷ, ʰʚʠʜʢʽʩʪʴ, ʥʘʧʨʷʤ, ʬʘʟʘ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʇʝʨʝʭʨʝʩʪʷ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʧʝʨʝʪʠʥʘʥʥʽ ʚʫʣʠʮʴ ʙʫʣʴʚʘʨʘʤʠ 

ʪʘ ʧʨʠ ʚʽʜʥʝʩʝʥʥʽ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ, ʢʦʣʠ ʧʽʰʦʭʽʜʥʽ ʧʦʪʦʢʠ ʧʝʨʝʪʠʥʘʶʪʴ ʧʨʦʾʟʥʫ ʯʘʩʪʠʥʫ ʫ 

ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʧʝʨʝʭʨʝʩʪʷ ʘʙʦ ʫ ʚʠʧʘʜʢʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʥʝʩʝʥʠʭ ʧʦʚʦʨʦʪʽʚ ʣʽʚʦʨʫʯ, ʘ ʪʘʢʦʞ ʥʘ 

ʧʝʨʝʭʨʝʩʪʷʭ ʟʽ ʩʢʣʘʜʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦʨʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʨʫʭ ʟʘ ʥʘʧʨʷʤʘʤʠ, ʜʣʷ ʷʢʠʭ ʧʨʦʝʢʪʫʶʪʴʩʷ ʜʦʜʘʪ-

ʢʦʚʽ ʩʪʦʧ-ʣʽʥʽʾ, ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʞʫʚʘʪʠ ʟʽ ʟʤʽʥʦʶ ʩʠʛʥʘʣʽʚ ʥʘ ʽʥʰʠʭ ʥʘʧʨʷʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʮʴʦ-

ʛʦ ʧʝʨʝʭʨʝʩʪʷ[1]; ʧʨʠ ʮʴʦʤʫ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴʩʷ ʩʢʣʘʜʥʽ ʧʝ-

ʨʝʭʽʜʥʽ ʽʥʪʝʨʚʘʣʠ [2]. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʟʦʥ ʧʝʨʝʭʨʝʩʪʷ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʣʠʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʟʘʚʝʨʰʫʶʪʴ ʨʫʭ ʫ 

ʬʘʟʽ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʻʾ ʟʦʥʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʤʘʛʘʻ ʫʪʦʯʥʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝ-

ʭʨʝʩʪʷʭ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʋ ʧʽʜʨʫʯʥʠʢʫ [3] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ ʮʠʢʣʽ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 8ʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʪʨʠʚʘʣʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʪʘʢ-

ʪʫ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ ʨʫʭʫ ʪʘ ʰʚʠʜʢʦʩʪʽ 85-% ʟʘʙʝʟʧʝʯʝʥʥʷ [4], ʦʪʨʠʤʫʻʤʦ ʪʨʠʚʘ-

ʣʽʩʪʴ ʪʘʢʪʫ ʙʽʣʴʰʝ ʟʘ 8ʩ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ. 

ʄʝʪʘ ʩʪʘʪʪ ̔

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʚ ʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʦʢʨʽʤ ʚʝʣʠʢʦʾ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʭʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʥʝ-

ʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʽ ʩʪʦʧ-ʣʽʥʽʾ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ, ʯʠʩʝʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴ-

ʥʽʩʪʴ ʾʭ ʚʚʝʜʝʥʥʷ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦ-

ʨʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʛʨʫʧ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ. 

ʆʩʥʦʚʥʠʡ ʨʦʟʜʽʣ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʠʥʮʠʧʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʝʨʝʭʨʝʩʪʷ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʤʦʞʥʘ ʧʦʜʽʣʠ-

ʪʠ ʥʘ 2 ʛʨʫʧʠ: 



ʆʩʦʙʣʠʚʦʩʪʽ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ 

    
45 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ï ʟ ʩʠʥʭʨʦʥʥʠʤ ʚʽʜʧʨʘʮʶʚʘʥʥʷʤ ʮʠʢʣʦʛʨʘʤʠ ʩʠʛʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚ ʧʝʨʝʨʽʟʘʭ ʨʦʟʥʝʩʝʥʠʭ 

ʩʪʦʧ-ʣʽʥʽʡ; 

ï ʽʟ ʟʘʪʨʠʤʢʦʶ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʚʠʭʽʜʥʠʭ ʩʪʦʧ-ʣʽʥʽʷʭ; 

ï ʟ ʽʥʰʠʤʠ ʩʭʝʤʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘʪʨʠʤʢʘʤʠ ʚ ʦʜʥʦʤʫ ʟ ʥʘʧʨʷʤʽʚ). 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʪʘ ʟʘʧʠʩʫ ʜʦ ʧʨʦʛʨʘʤʠ ʩʭʝʤ ʧʦʬʘʟʦʚʠʭ ʨʦʟôʾʟʜʽʚ 

ʧʝʨʝʭʨʝʩʪʴ ʦʟʥʘʯʝʥʠʭ ʪʠʧʽʚ. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʧʦʬʘʟʦʚʦʛʦ ʨʦʟôʾʟʜʫ ʪʠʧʦʚʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

ʟ ʙʫʣʴʚʘʨʦʤ. ʅʘʧʨʷʤʠ, ʱʦ ʨʦʟʧʦʯʠʥʘʶʪʴ ʨʫʭ ʚʽʜ ʨʦʟʥʝʩʝʥʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʤʘ-

ʶʪʴ ʨʽʟʥʽ ʥʦʤʝʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʠʭ ʮʠʢʣʦʛʨʘʤ ʩʠʛʥʘʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ ʦʜʥʦʛʦ ʥʘʧʨʷʤʫ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʦʟʥʝʩʝʥʠʭ ʩʪʦʧ-ʣʽʥʽʷʭ. ʏʝʨʝʟ ʮʝ ʜʦ ʧʝʨʰʦʾ ʬʘʟʠ 

ʚʢʣʶʯʝʥʦ 4 ʥʘʧʨʷʤʠ, ʷʢʽ ʧʦʧʘʨʥʦ ʩʢʣʘʜʘʶʪʴ ʧʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʽʡ ʥʘʧʨʷʤʦʢ ʜʣʷ ʤʘʛʽʩʪʨʘʣʽ ʟʘʛʘ-

ʣʦʤ. ɼʦ ʜʨʫʛʦʾ ʬʘʟʠ ʚʢʣʶʯʝʥʦ ʥʘʧʨʷʤʠ ʟ ʧʨʦʾʟʥʠʭ ʯʘʩʪʠʥ ʙʫʣʴʚʘʨʫ. ɺʦʜʽʾ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʮʠʤʠ 

ʥʘʧʨʷʤʘʤʠ, ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛʠ ʇʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʟʫʧʠʥʷʶʪʴʩʷ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʷʤʠ 

ʥʘʧʨʷʤʽʚ 5 ʪʘ 6. ʎʷ ʚʠʤʦʛʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʽ ʥʘ ʚʦʜʽʾʚ, ʱʦ ʧʨʷʤʫʶʪʴ ʟʘ ʥʘʧʨʷʤʘʤʠ 1 ʪʘ 2. 

ʗʢʱʦ ʧʝʨʝʭʨʝʩʪʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʰʦʾ ʟ ʦʟʥʘʯʝʥʠʭ ʚʠʱʝ ʛʨʫʧ ʟʘ ʩʭʝʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦ-

ʪʠ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʦʙôʻʢʪʫ, ʪʦ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʥʴʦʤʫ ʜʦ ʧʨʦʛʨʘʤʠ ʪʨʝʙʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʟʚʠʯʘʡʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʪʚʦʨʝʥʥʷ ʢʦʥʬʣʽʢʪʥʦʾ ʤʘʪʨʠʮʽ. ɻʝʦʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦ 

ʜʘʣʴʰʠʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ (ɼʂʊ) ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. ʋ ʚʠʧʘʜʢʫ,  ʷʢʱʦ ʙʫʣʴʚʘʨʥʽ ʧʨʦʾʟʜʠ ʤʘ-

ʪʠʤʫʪʴ ʦʜʥʘʢʦʚʫ ʰʠʨʠʥʫ, ʚʽʜʩʪʘʥʽ ʜʦ ʜʘʣʴʥʽʭ ʪʦʯʦʢ ʜʣʷ ʥʘʧʨʷʤʽʚ 1, 2, 5, 6 ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʽ, ʘʙʦ 

ʧʦʧʘʨʥʦ ʦʜʥʘʢʦʚʽ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʪʘʰʫʚʘʥʥʶ ʨʦʟʥʝʩʝʥʠʭ ʩʪʦʧ-ʣʽʥʽʡ. ʊʦʤʫ ʤʽʥʽʤʘʣʴʥʽ ʧʨʦʤʽʞʢʠ 

ʜʣʷ ʦʟʥʘʯʝʥʠʭ ʥʘʧʨʷʤʽʚ ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʽ, ʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ çʟʝʣʝʥʠʡ ï ʯʝʨʚʦʥʠʡè ʚ 

ʧʝʨʝʭʽʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟ ʧʝʨʰʦʾ ʥʘ ʜʨʫʛʫ ʬʘʟʫ ʪʘʢʦʞ ʦʜʥʘʢʦʚʠʤ.  

 

 
ʈʠʩ. 1. ɻʨʫʧʠ ʥʝʢʦʥʬʣʽʢʪʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʣʽʚʦʨʫʯ ʥʘ ʥʘʧʨʷʤʘʭ 3 ʪʘ 4 ʙʫʜʝ ʚʠʩʦʢʦʶ, ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʦʛʠ [1] ʧʨʦ ʦʙʦʚôʷʟʢʦʚʫ ʣʦʢʘʣʴʥʫ ʢʦʦʨʜʠʥʘʮʽʶ ʩʚʽʪʣʦʬʦʨʽʚ ʥʘ ʣʽʥʽʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʙʫʜʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʣʦʾ ʯʝʨʛʠ ʚ ʧʝʨʝʭʽʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟ ʧʝʨʰʦʾ ʥʘ ʜʨʫʛʫ ʬʘʟʫ ʧʝʨʝʜ 

ʣʽʥʽʷʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʷʤʽʚ 5 ʪʘ 6, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʟʤʽʥʠʪʠ ʩʭʝ-

ʤʫ ʧʦʬʘʟʦʚʦʛʦ ʨʦʟôʾʟʜʫ. 



 

46 

ˉ 4, 2013 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʣʠʰʢʦʚʦʾ ʯʝʨʛʠ ʥʝʦʙʭʽʜʥʦ, ʘʙʠ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʧʝʨʰʦʛʦ 

ʪʘ ʜʨʫʛʦʛʦ ʥʘʧʨʷʤʢʽʚ ʥʝ ʟʫʧʠʥʷʣʠʩʷ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʥʘʧʨʷʤʽʚ 5 ʪʘ 6, ʘ ʟʥʘʯʠʪʴ, ʧʨʦʾʟʜʠʣʠ 

ʧʝʨʝʭʨʝʩʪʷ ʧʦʚʥʽʩʪʶ.  

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʜʦ ʜʘʣʴʥʽʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʚʽʜʜʘʣʝʥʽʰʽ ʢʦʥʬʣʽʢʪʥʽ ʪʦʯʢʠ ʮʠʭ ʥʘʧʨʷʤʽʚ ʟʤʽʥʷʪʴ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʧʦʩʪʘʥʫʪʴ ʥʘ ʤʽʩʮʷʭ ʜʘʣʴʥʽʭ ʢʦʥʬʣʽʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʧôʷʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʥʘʧʨʷʤʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʜʣʷ ʧʝʨʝʭʨʝʩʪʴ ʜʨʫʛʦʛʦ ʚʠʜʫ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʻ 

ʟʤʽʥʘ ʚʽʜʩʪʘʥʝʡ ʜʦ ɼʂʊ ʜʣʷ ʥʘʧʨʷʤʽʚ ʧʝʨʰʠʭ ʩʪʦʧ-ʣʽʥʽʡ. ʅʘ ʧʝʨʝʭʨʝʩʪʷʭ ʟ ʽʥʰʠʤʠ ʩʭʝʤʘʤʠ ʨʝ-

ʛʫʣʶʚʘʥʥʷ ʨʦʟʨʘʭʫʥʦʢ ʚʽʜʩʪʘʥʝʡ ʜʦ ɼʂʊ ʧʨʦʚʘʜʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʩʮʴ ʥʘ 

ʩʢʣʘʜʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ, ʜʝ ʥʝʦʙʭʽʜʥʘ ʟʫʧʠʥʢʘ ʥʘ ʟʘʙʦʨʦʥʥʠʡ ʩʠʛʥʘʣ, ʘʙʦ ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʧʫʱʝʥʥʷ, 

ʦɦ ʚ ʧʝʚʥʠʭ ʥʘʧʨʷʤʘʭ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʦʪʽʢ ʤʫʩʠʪʴ ʧʨʦʭʦʜʠʪʠ ʧʝʨʝʭʨʝʩʪʷ ʙʝʟ ʟʫʧʠʥʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʜʦʟʚʦʣʷʻ ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʯʥʠʡ ʧʨʦʾʟʜ ʪʨʘʥ-

ʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʝʨʝʭʨʝʩʪʷ ʫ ʥʘʧʨʷʤʽ ʨʝʛʫʣʶʚʘʥʥʷ, ʟʘ ʷʢʠʤ ʚʽʜʩʪʘʥʴ ʜʦ ɼʂʊ  ʻ ʚʝʣʠʢʦʶ. 

ʅʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ ʜʦ ʜʘʣʴʥʽʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ʥʘʧʨʷʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʨʘʭʦ-

ʚʫʻʪʴʩʷ ʤʘʪʨʠʮ ̫ʤʽʥʽʤʘʣʴʥʠʭ ʯʘʩʦʚʠʭ ʧʨʦʤʽʞʢʽʚ,ʝʣʝʤʝʥʪʠ ʷʢʦʾ, ʦʢʨʽʤ ʝʣʝʤʝʥʪʽʚ ʛʦʣʦʚʥʦʾ ʜʽʘʛʦ-

ʥʘʣʽ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

[ , ] [ , ]
[ , ]

2

i a
p

i j

V B i j l B j i
t i j t

a V V

¡+
= + + -

¡
                                             (1) 

ʜʝ ʨt  ï ʪʝʨʤʽʥ ʨʝʘʢʮʽʾ ʚʦʜʽʷ, c (0,8é1,2 ʩ),  

Vï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʤ/ʩ 

V¡ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʤ/ʩ 

a  ï ʧʨʠʩʢʦʨʝʥʥʷ ʫʧʦʚʽʣʴʥʝʥʥʷ, ka =2,5é3,0 ʤ/ʩ
2
; 

[ , ]B i j ï ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ ʜʦ ɼʂʊ, ʤ; 

[ , ]B i j¡ ï ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ ʜʦ ɹʂʊ, ʤ; 

al ï ʜʦʚʞʠʥʘ ʟʚʝʜʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʤ (al =5 ʤ). 

ʇʨʠ ʮʴʦʤʫ ʟʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʨʠʡʤʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 85-% ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʨʫʭʘʻʪʴʩʷ ʟ ʤʝʥʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʚʽʥ ʤʦʞʝ ʥʝ ʚʩʪʠʛʥʫʪʠ ʜʦʾʭʘʪʠ ʜʦ ʜʘʣʴʥʴʦʾ 

ʢʦʥʬʣʽʢʪʥʦʾ ʪʦʯʢʠ ʜʦ ʤʦʤʝʥʪʫ ʧʨʠʾʟʜʫ ʪʫʜʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʟ ʢʦʥʬʣʽʢʪʫʶʯʦʛʦ ʥʘʧʨʷʤʢʫ. 

ʅʘʟʚʝʤʦ ʰʚʠʜʢʽʩʪʴ, ʨʫʭʘʶʯʠʩʴ ʟ ʷʢʦʶ, ʘʚʪʦʤʦʙʽʣʴ ʥʝ ʚʩʪʠʛʥʝ ʜʦʩʷʛʪʠ ʢʦʥʬʣʽʢʪʥʦʾ ʪʦʯʢʠ, ʢʨʠ-

ʪʠʯʥʦʶ ʰʚʠʜʢʽʩʪʶ ʢʨV . 



ʆʩʦʙʣʠʚʦʩʪʽ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ 

    
47 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

.

.

[ , ] [ , ][ , ] [ , ]

2 2

ʢʨi a i a
p p

ʢʨi j i j

V B i j l V B i j lB j i B j i
t t

a V V a V V

¡ ¡+ +
+ + - > + + -

¡ ¡
                            (2) 

.

.

[ , ] [ , ]

2 2

ʢʨi a i a

ʢʨi i

V B i j l V B i j l

a V a V

+ +
+ > +                                             (3) 

ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʦʪʨʠʤʫʻʤʦ: 

( )( ) ( )2 2 2 [ , ] 2 [ , ] 0ʽ ʢʨ i a ʢʨ i aVV V a B i j l V aV B i j l- + + + + >                                (4) 

( )
( )2

2 [ , ]
2 [ , ] 0

a

ʢʨ i ʢʨ a

i

a B i j l
V V V a B i j l

V

å õ+
- + + + >æ ö
ç ÷

                                  (5) 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʰʚʠʜʢʦʩʪʽ ʜʦʜʘʪʥʽ ʪʘ ʨʽʚʥʷʥʥʷ ʟʚʝʜʝʥʝ, ʪʦ, ʟʘ ʪʝʦʨʝʤʦʶ ɺʽʻʪʘ: 

( )
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ʆʪʞʝ, 

ʷʢʱʦ ( )2 2 [ , ]i aV a B i j l> + , ʪʦ 
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ʢ̫ʱʦ ( )2 2 [ , ]i aV a B i j l< + , ʪʦ ( )
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ʆʩʢʽʣʴʢʠ ʤʠʪʪʻʚʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘ-

ʢʦʥʦʤ, ʪʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʤʠʪʪʻʚʘ ʰʚʠʜʢʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʥʝ ʙʫʜʝ ʢʨʠʪʠʯʥʦʶ, ʪʦʙʪʦ ʥʝ ʧʦʪʨʘʧʠʪʴ ʜʦ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʽʥʪʝʨʚʘʣʽʚ. 
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ʜʝ aʪʘ b ï ʤʝʞʽ ʽʥʪʝʨʚʘʣʫ; 

V  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ; 

ʌ ï ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ; 

s ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʤ/ʩ. 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 2 2 ( [ , ] )i aV a B i j L> + , ʪʦ 
2 ( [ , ] )

;a
i

i

a B i j L
V

V
a b

+
= =  ʪʘ ʥʘʚʧʘʢʠ: ʷʢʱʦ 

2 2 ( [ , ] )i aV a B i j L< + , ʪʦ 
2 ( [ , ] )

; a
i

i

a B i j L
V

V
a b

+
= = . 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ, ʧʝʨʝʜ ʥʠʤʠ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʜʽʾ ʟʘʙʦʨʦʥʥʦʛʦ ʩʠ-

ʛʥʘʣʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪ, ʱʦ ʚʠʾʭʘʚ ʟ ʜʨʫʛʦʨʷʜʥʠʭ ʥʘʧʨʷʤʽʚ (ʥʘ ʨʠʩ. 2  ʮʝ ʥʘʧʨʷʤʠ 3 ʽ 4) 

ʣʽʚʦʨʫʯ. ʐʠʨʠʥʘ ʙʫʣʴʚʘʨʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʟʘ ʥʘʧʨʷʤʘʤʠ 5 ʽ 6 ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʜʦʚʞʠʥʽ ʯʝʨ-

ʛʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʽʥʘʢʰʝ ʚʢʘʟʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘʙʣʦʢʫʶʪʴ ʧʝʨʝʭʨʝʩʪʷ. ʂʨʽʤ ʪʦʛʦ, ʫ ʚʠ-
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ʧʘʜʢʫ, ʷʢʱʦ ʧʝʨʝʭʨʝʩʪʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘ ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʪʦ ʤʽʞ 

ʚʭʽʜʥʠʤʠ ʪʘ ʜʦʜʘʪʢʦʚʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʙʫʜʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʯʝʨʛʘ ʽʟ ʯʠʩʣʘ ʪʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘ-

ʩʦʙʽʚ, ʱʦ ʚôʾʭʘʣʠ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʚ ʢʽʥʮʽ ʜʦʟʚʦʣʷʶʯʠʭ ʩʠʛʥʘʣʽʚ ʟʘ ʥʘʧʨʷʤʘʤʠ 1 ʪʘ 2. 

ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʚʽʜʥʝʩʝʥʥʷ ʧʝʨʝʭʨʝʩʪʷ ʜʦ ʦʜʥʽʻʾ ʟ ʛʨʫʧ ʟʘ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʥʘʧʨʷʤʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʭʽʜʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟ-

ʤʽʱʝʥʥʷ ʯʝʨʛʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʜ ʜʦʜʘʪʢʦʚʠʤʠ ʩʪʦʧ-ʣʽʥʽʷʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʧʦʚʥʽʩʪʶ ʥʘʩʠʯʝʥʦʾ ʬʘʟʠ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʧʨʦʾʟʜʷʪʴ ʧʝʨʝʨʽʟ ʩʪʦʧ-ʣʽʥʽʾ ʟ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʪʦʢʫ ʥʘʩʠʯʝʥʥʷ ʧʽʜôʾʟʜʫ ʜʦ ʧʝʨʝʭʨʝʩʪʷ. 

ʆʩʢʽʣʴʢʠ ʯʝʨʛʘ ʧʝʨʝʜ ʜʦʜʘʪʢʦʚʦʶ ʩʪʦʧ-ʣʽʥʽʻʶ ʬʦʨʤʫʻʪʴʩʷ ʟ ʯʠʩʣʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʧʨʦʾʭʘʣʠ ʚʭʽʜʥʫ ʥʘ ʜʦʟʚʦʣʷʶʯʠʡ ʩʠʛʥʘʣ ʪʘ ʟʫʧʠʥʠʣʠʩʷ ʧʝʨʝʜ ʜʦʜʘʪʢʦʚʦʶ ʥʘ ʟʘʙʦʨʦʥʥʠʡ, ʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʻ ʯʘʩʪʢʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ [5], ʪʦ ʾʾ ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʪʠʤʝ: 
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ʜʝ Bï ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʭʽʜʥʦʶ ʪʘ ʚʠʭʽʜʥʦʶ ʩʪʦʧ-ʣʽʥʽʷʤʠ, ʤ; 

Vï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 85-% ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʚʭʽʜʥʠʤ ʥʘʧʨʷʤʦʤ, ʤ/ʩ; 

jM  ï ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ j-ʦʾ ʩʤʫʛʠ ʥʘ ʧʽʜôʾʟʜʽ, ʦʜ./ʛʦʜ.; 

pM  ï ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ p-ʦʾ ʩʤʫʛʠ ʥʘ ʚʠôʾʟʜʽ, ʦʜ./ʛʦʜ.; 

n, k ï ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʥʘ ʚʠʾʟʜʽ ʪʘ ʚôʾʟʜʽ ʚʽʜʧʦʚʽʜʥʦ; 

tD  ï ʟʩʫʚ ʤʽʞ ʚʠʤʢʥʝʥʥʷʤ ʜʦʟʚʦʣʷʶʯʠʭ ʩʠʛʥʘʣʽʚ ʩʚʽʪʣʦʬʦʨʽʚ ʟʘ ʚʭʽʜʥʠʤ ʪʘ ʜʦʜʘʪʢʦʚʠʤ 

ʥʘʧʨʷʤʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ, ʩ; 

ia ï ʯʘʩʪʢʘ ʚ ʧʦʪʦʮʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ-ʛʦ ʪʠʧʫ; 

ʧʨik ï ʢʦʝʬʽʮʽʻʥʪ ʟʚʝʜʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʜʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ; 

ail  ï ʛʘʙʘʨʠʪʥʘ ʜʦʚʞʠʥʘ ʘʚʪʦʤʦʙʽʣʷ ʽ-ʛʦ ʪʠʧʫ, ʤ; 

lDï ʤʽʥʽʤʘʣʴʥʘ ʜʠʩʪʘʥʮʽʷ ʤʽʞ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʱʦ ʟʫʧʠʥʠʣʠʩʷ ʦʜʠʥ ʟʘ ʦʜʥʠʤ, ʤ. 

ʌʘʢʪʠʯʥʘ ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʥʘ ʷʢʽʡ ʙʫʜʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʯʝʨʛʘ, ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʯʝʨʛʠ. 

ɺʠʩʥʦʚʢʠ 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʟʘ ʚʠʤʦʛʘʤʠ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʚʩʪʘʥʦʚʠʪʠ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦʨʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʛʨʫʧ ʥʘʧʨʷʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʜʦʜʘ-

ʪʢʦʚʽ ʩʪʦʧ-ʣʽʥʽʾ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʧ-ʣʽʥʽʡ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ 

    
49 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʊʨʫʰʝʚʩʢʠʡ ɺ.ʕ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʦʧ-ʣʠʥʠʡ ʥʘ ʨʝʛʫʣʠʨʫʝ-

ʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ ʢ ʚʚʝʜʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʪʦʧ-ʣʠʥʠʡ ʥʘ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʝʨʝʢʨʝʩʪʢʘʭ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʩʣʦʞʥʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʩʚʝʪʦ-

ʬʦʨʥʦʤ ʮʠʢʣʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʦʧ-ʣʠʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ ʨʘʩʯʝʪ-

ʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʦʧ-ʣʠʥʠʡ ʧʦ ʩʦʦʙ-

ʨʘʞʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʝʟʜʘ ʜʘʣʴʥʠʭ ʢʦʥʬʣʠʢʪʥʳʭ 

ʪʦʯʝʢ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʝʨʰʘʶʪ ʜʚʠʞʝʥʠʝ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ 

ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʦʧ-ʣʠʥʠʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʧʫʩʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʨʘʩʯʝʪʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʪʦʬʦʨ, ʩʪʦʧ-ʣʠʥʠʷ, ʩʢʦʨʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ, ʬʘʟʘ 

Trushevsky V.E. Features of the additional stop-lines introduction on the crossroads with 

traffic lights  

Abstract. The article reviews the current approach to the introduction of additional brake lines at 

intersections controlled. Formal approach is proposed to determine the length and structure of the 

complex transition interval formed in cycle traffic light at the intersection with the introduction of ad-

ditional brake lines. The calculated method of the rationale for the introduction of additional brake 

lines for reasons of road safety to ensure travel the farthest points of conflict in vehicles that complete 

the movement. There is a procedure for calculating the mode of the traffic light signal groups in areas 

that intersect additional brake line to ensure the traffic flow crossing the calculated intensity. 

Keywords: traffic lights, stop-line, speed, direction, phase 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 09.12.2013 ʨ. 

 



 

50 

ˉ 4, 2013 

ʋɼʂ 004 

ʌɽɼʆʈʆɺ ɽ.ɽ., ʜ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ɼʦʥʝʮʢʘʷ ʘʢʘʜʝʤʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʏʀʉʃɽʅʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʅʆʈʅʓʍ ʉʆɻʃɸʉʅʓʍ 

ɿɺʋʂʆɺ ʂʆʄɸʅɼ ɺʆɼʀʊɽʃʗ ʇʆʉʈɽɼʉʊɺʆʄ 

ʅɽʈɸʉʐʀʈʗʖʑʀʍ ʈɸɺʅʆʄɽʈʅʆ ʅɽʇʈɽʈʓɺʅʓʍ 

ʆʊʆɹʈɸɾɽʅʀʁ ʅɸ ʆʉʅʆɺɽ MFCC 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʢʦ-

ʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙ-

ʨʘʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʣ-ʯʘʩʪʦʪʥʳʭ ʢʝʧʩʪʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʝʢʪʦʨʘ ʚʝ-

ʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢ ʚʝʢʪʦʨʫ ʮʝʣʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʨʤʠʨʦʚʘʥʠʷ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʫʤʥʳʝ ʛʣʫʭʠʝ ʩʦʛʣʘʩʥʳʝ ʟʚʫʢʠ, ʢʦʤʘʥʜʳ ʚʦʜʠʪʝʣʷ, ʥʝʨʘʩʰʠ-

ʨʷʶʱʠʝ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ, ʤʝʣ-ʯʘʩʪʦʪʥʳʝ ʢʝʧʩʪʨʘʣʴʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʘ ʧʨʠʟʥʘʢʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʯʝʚʳʭ ʦʙ-

ʨʘʟʦʚ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʝʛʦ ʚʦʜʠʪʝʣʝʤ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʘʨʠʡ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʜʣʷ ʚʝʨʙʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʝʨʙʘʣʴʥʳʭ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʜʦʣʞʥʦ ʧʨʦ-

ʠʟʚʦʜʠʪʴʩʷ ʩ ʚʳʩʦʢʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʝʚʳʭ ʦʙʨʘʟʦʚ ʦʙʳʯʥʦ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʢʨʳʪʳʭ ʤʘʨʢʦʚʩʢʠʭ ʤʦʜʝʣʷʭ (ʉʄʄ), ʘʣʛʦʨʠʪʤʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ DTW, ʠ 

ʥʝʡʨʩʝʪʷʭ ʠ ʦʙʣʘʜʘʶʪ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʥʝʜʦʩʪʘʪʢʦʚ [1-6]: 

ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

ï ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʪʘʣʦʥʦʚ ʟʚʫʢʦʚ ʠʣʠ ʩʣʦʚ, ʘ ʪʘʢʞʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; 

ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ; 

ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʥʝ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʤʥʦʞʝʩʪʚ ʚʝʢʪʦʨʦʚ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʟʚʫʢʘʤ ʨʝʯʠ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʦʙʳʯʥʦ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ, ʭʦʪʷ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʩʚʝʨʭʫ 

ʠ ʩʥʠʟʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʞʝʩʪʚʘ ʚʝʢʪʦʨʦʚ ʧʨʠʟʥʘʢʦʚ ʨʘʟʥʳʭ ʟʚʫʢʦʚ ʷʚʣʷʶʪʩʷ ʥʝʩʯʝʪʥʳʤʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ 

ɼʣʷ ʚʝʨʙʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʚʝʩʪʠ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʨʝʯʝʚʳʭ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝ-

ʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʣ-ʯʘʩʪʦʪʥʳʭ ʢʝʧʩʪʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ (MFCC). 



ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ 

ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ MFCC 

    
51 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʉʪʨʫʢʪʫʨʘ ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ 

ɺ ʨʘʙʦʪʝ [7] ʙʳʣʠ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʳ ʥʝʨʘʩʰʠʨʷʶʱʠʝ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘʞʝ-

ʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʢʦʤʧʘʢʪʥʳʭ ʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʦʙʨʘʟʮʦʚ ʩʠʛʥʘʣʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘ-

ʪʴʝ ʵʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʮʦʚ 

ʟʚʫʢʦʚ ʨʝʯʠ. ʉʪʨʫʢʪʫʨʘ ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʚ 

ʨʘʙʦʪʝ [8] ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʥʝʨʘʩʰʠʨʷʶʱʝʝ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ KN VS f:  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢ-

ʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʘ ʧʨʠʟʥʘʢʦʚ, ʪ.ʝ. ʦʪʦʙʨʘʞʘʝʪ ʚʝʢʪʦʨ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛ-

ʥʘʣʘ ),...,( 1 Nss=s , ʚ ʚʝʢʪʦʨ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ),...,( 1 Kvv=v , ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʢʦʤʧʦʥʝʥʪʘ 

ʚʝʢʪʦʨʘ v  ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ MFCC [8]; 

ï ʥʝʨʘʩʰʠʨʷʶʱʝʝ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ KK XV y:  ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʫʥʢʮʠʠ ʥʦʨʤʠʨʦʚʘʥʠʷ (ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʪʝʢʫʱʝʛʦ ʚʝʢʪʦʨʘ v  ʜʝʣʷʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʵʪʦʛʦ ʚʝʢʪʦʨʘ), ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ ʚʝʢʪʦʨʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪ.ʝ. 

ʦʪʦʙʨʘʞʘʝʪ ʚʝʢʪʦʨ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ),...,( 1 Kvv=v , ʚ ʚʝʢʪʦʨ ʮʝʣʳʭ ʧʨʠʟʥʘʢʦʚ 

),...,( 1 Kxx=x  ʚ ʚʠʜʝ 
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Ía  ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʘ, []  ʦʟʥʘʯʘʝʪ ʦʢʨʫʛʣʝʥʠʝ. 

Xr  ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ (ʙʠʪ) ʜʣʷ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ. 

ï ʥʝʨʘʩʰʠʨʷʶʱʝʝ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ MK YX j:  ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʫʥʢʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʝʢʪʦʨʘ ʮʝʣʳʭ ʧʨʠʟʥʘʢʦʚ, ʪ.ʝ. ʦʪʦʙʨʘʞʘʝʪ ʚʝʢʪʦʨ ʮʝʣʳʭ ʧʨʠʟʥʘʢʦʚ 

),...,( 1 Kxx=x  ʚ ʥʦʤʝʨ ʢʣʘʩʩʘ ʦʙʨʘʟʮʘ ʟʚʫʢʘ ʨʝʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʙʫʣʝʚʳʤ ʚʝʢʪʦʨʦʤ ʩ ʦʜʥʦʡ 

ʥʝʥʫʣʝʚʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ),...,( 1 Myy=y , ʧʨʠʯʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʪ.ʝ. ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʦʙʫʯʘʶ-

ʱʠʤ ʦʙʨʘʟʮʦʤ) ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʠʩʢʨʝʪʥʦʡ ʤʝʪʨʠʢʠ [8]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʝʡ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʆʙʣʘʩʪʠ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʨʝʯʠ ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ KX  ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʘʶʱʝʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʨʘʟʮʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʚʫʢʦʚ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩʦ-

ʥʦʨʥʳʝ ʩʦʛʣʘʩʥʳʝ ʟʚʫʢʠ |ʤ|, |ʥ|, |ʣ|, |ʨ|, |ʡ|, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʝʭʦʜʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʘʨʘʤʝʪʨʳ ʜʣʷ 

ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʘʙʦʪʝ [7] ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 10,4,13 =a== XrK . ʉʪʨʫʢʪʫʨʘ ʥʝʨʘʩʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘ-

ʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʚ ʨʘʙʦʪʝ [8]. 

ɺ ʪʘʙʣ.1 ʠ ʥʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʤ| ʩʣʦʚʘ çʤʝʪʦʜʠʯʝʩʢʠʡè ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʥʦʡ ʤʝʨʳ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʆʙ-

ʣʘʩʪʴ ʟʚʫʢʘ |ʤ| ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

},2,1{},10,8,9{},5,4,3{},10,9,8{},10,9,8,7{},2,1{|{ 654321 ÍÍÍÍÍÍ= xxxxxxAʤ x  

}}8,7,6,5,4{},3,2,1{},6,5,4{},1,0{},7,6,5{},3,2,1,0{},7,6,5,4{ 13121110987 ÍÍÍÍÍÍÍ xxxxxxx  
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ʊʘʙʣʠʮʘ 1 

ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʤ| ʩʣʦʚʘ çʤʝʪʦʜʠʯʝʩʢʠʡè  

 ̄ 1x  2x  3x  4x  5x  6x  7x  8x  9x  10x  11x  12x  13x  

1 1 7 10 4 8 1 5 1 5 0 4 2 4 

2 1 7 10 4 8 1 6 2 6 0 5 2 5 

3 1 7 10 4 10 2 5 1 6 0 4 1 5 

4 1 8 10 3 8 1 7 1 5 0 6 3 6 

5 1 8 10 4 9 2 6 2 6 0 5 3 5 

6 1 9 10 3 10 2 6 0 5 1 5 3 6 

7 1 10 10 3 10 2 7 2 7 0 5 3 8 

8 2 9 10 4 10 2 6 2 6 0 5 3 5 

9 2 9 10 5 10 3 7 3 6 0 5 3 6 

10 2 9 10 5 10 2 7 2 6 0 6 3 7 

11 2 10 8 3 10 2 4 1 6 0 4 2 6 

12 2 10 9 4 10 1 6 3 6 0 5 3 6 

13 2 10 10 5 10 2 7 3 7 0 6 3 6 

 
ʈʠʩ. 1. ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʤ| ʩʣʦʚʘ çʤʝʪʦʜʠʯʝʩʢʠʡè 

ɺ ʪʘʙʣ.2 ʠ ʥʘ ʨʠʩ.2 ʧʨʠʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʥ| ʩʣʦʚʘ çʥʦʞʥʠʮʳè ʧʦʩʣʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʥʦʡ ʤʝʨʳ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʆʙʣʘʩʪʴ 

ʟʚʫʢʘ |ʥ| ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

},3,2,1,0{},10,9,8,7{},6,4,3,2,1{},10{},10,9,8,7,6,4{},2,1,0{|{ 654321 ÍÍÍÍÍÍ= xxxxxxAʥ x  

}}6,5,4{},3,2,1,0{},7,6,5{},2,1,0{},6,5,4{},2,1,0{},8,7,6{ 13121110987 ÍÍÍÍÍÍÍ xxxxxxx  



ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ 

ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ MFCC 

    
53 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʊʘʙʣʠʮʘ 2 

ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʥ| ʩʣʦʚʘ çʥʦʞʥʠʮʳè  

 ̄ 1x  2x  3x  4x  5x  6x  7x  8x  9x  10x  11x  12x  13x  

1 0 4 10 4 8 2 6 1 6 1 5 1 4 

2 1 6 10 6 10 0 6 1 5 1 6 2 5 

3 1 7 10 4 8 1 6 1 4 0 5 1 4 

4 1 8 10 4 9 1 7 2 6 0 6 2 5 

5 1 8 10 4 8 0 6 1 5 1 6 1 4 

6 1 8 10 4 7 0 7 1 5 1 5 1 5 

7 1 9 10 3 9 2 7 1 6 0 6 1 5 

8 1 9 10 3 8 1 7 1 5 1 5 0 4 

9 1 9 10 3 8 2 7 1 4 0 6 2 5 

10 1 9 10 4 10 2 7 1 4 0 7 2 5 

11 1 9 10 4 9 2 7 1 6 0 6 2 5 

12 1 10 10 2 7 1 8 0 6 1 6 2 5 

13 1 10 10 1 8 0 7 1 6 1 6 1 4 

14 1 10 10 3 10 0 7 2 6 1 7 2 5 

15 1 10 10 3 8 0 8 1 6 2 6 2 5 

16 1 10 10 4 9 2 8 1 5 0 6 3 6 

17 2 9 10 4 9 3 8 0 5 1 6 2 6 

18 2 10 10 3 9 2 7 0 6 1 6 1 5 

 
ʈʠʩ. 2. ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʥ| ʩʣʦʚʘ çʥʦʞʥʠʮʳè 

ɺ ʪʘʙʣ.3 ʠ ʥʘ ʨʠʩ.3 ʧʨʠʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʣ| ʩʣʦʚʘ çʚʢʣʶʯʠʪʴè ʧʦʩʣʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʥʦʡ ʤʝʨʳ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʆʙʣʘʩʪʴ 

ʟʚʫʢʘ |ʣ| ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 
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},4,3,2,1,0{},10,9,8{},8,7,6,5,4{},10,9,8,6{},10,8,7{},4,2{|{ 654321 ÍÍÍÍÍÍ= xxxxxxAʣ x  

},5,4,3,2,1,0{},8,7,6,5,4,3{},5,4,3,2{},8,7,6{},1,0{},8,7,6{ 121110987 ÍÍÍÍÍÍ xxxxxx

}}8,7,6,4{13Íx  

ʊʘʙʣʠʮʘ 3 

ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʣ| ʩʣʦʚʘ çʚʢʣʶʯʠʪʴè  

 ̄ 1x  2x  3x  4x  5x  6x  7x  8x  9x  10x  11x  12x  13x  

1 2 7 6 5 10 2 6 1 6 2 4 0 4 

2 2 8 6 7 10 0 7 1 7 3 3 1 6 

3 2 8 6 8 10 0 7 1 6 2 3 1 6 

4 4 10 8 4 8 3 8 0 6 3 6 3 6 

5 4 10 8 6 9 4 8 0 7 5 7 4 7 

6 4 10 9 5 10 1 7 0 7 2 5 2 7 

7 4 10 9 5 8 3 7 0 6 4 6 3 6 

8 4 10 9 6 10 0 7 1 7 3 6 2 8 

9 4 10 9 6 9 4 8 0 7 5 7 5 7 

10 4 10 10 4 9 2 7 0 8 5 8 4 8 

11 4 10 10 7 9 3 8 0 8 5 6 3 7 

 

 
ʈʠʩ. 3. ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʣ| ʩʣʦʚʘ çʚʢʣʶʯʠʪʴè 

ɺ ʪʘʙʣ.4 ʠ ʥʘ ʨʠʩ.4 ʧʨʠʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʨ| ʩʣʦʚʘ çʨʝʟè ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʥʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢʪʦʨ 

ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʥʦʡ ʤʝʨʳ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʆʙʣʘʩʪʴ ʟʚʫʢʘ |ʣ| 

ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

},2,1,0{},8,7,6,5{},2,1,0{},9,8,7,6{},10{},4,3,2{|{ 654321 ÍÍÍÍÍÍ= xxxxxxAʨ x  

}}7,6,5,4{},4,3,2{},8,7,6{},4,3,2{},6,5,4{},2,1,0{},6,5,4,3{ 13121110987 ÍÍÍÍÍÍÍ xxxxxxx  



ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ 

ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ MFCC 

    
55 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʊʘʙʣʠʮʘ 4 

ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʨ| ʩʣʦʚʘ çʨʝʟè  

 ̄ 1x  2x  3x  4x  5x  6x  7x  8x  9x  10x  11x  12x  13x  

1 2 10 7 1 7 0 3 1 5 2 6 2 4 

2 2 10 7 0 6 1 5 1 4 2 6 3 5 

3 2 10 7 0 6 1 5 1 5 2 7 4 6 

4 2 10 7 1 6 0 5 2 5 3 7 3 5 

5 2 10 8 1 7 0 4 1 5 2 6 3 4 

6 2 10 8 1 7 1 5 0 4 2 6 2 4 

7 3 10 6 1 6 0 5 2 6 4 8 4 6 

8 3 10 6 0 6 2 5 2 5 3 6 4 6 

9 3 10 6 0 5 1 4 1 5 2 6 4 5 

10 3 10 7 1 6 0 6 2 5 3 7 4 5 

11 3 10 7 2 8 1 4 0 5 2 7 3 5 

12 3 10 7 0 5 1 5 1 5 4 7 4 6 

13 3 10 9 1 6 2 5 0 4 3 7 3 4 

14 4 10 7 0 5 2 6 2 5 4 7 4 7 

 
ʈʠʩ. 4. ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʨ| ʩʣʦʚʘ çʨʝʟè 

ɺ ʪʘʙʣ.5 ʠ ʥʘ ʨʠʩ.5 ʧʨʠʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʡ| ʩʣʦʚʘ çʷʢʦʚè ʧʦʩʣʝ ʚʳʧʦʣʥʝ-

ʥʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢʪʦʨ 

ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʥʦʡ ʤʝʨʳ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʆʙʣʘʩʪʴ ʟʚʫʢʘ |ʡ| 

ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

},10,9,8,7{},10,9,8,7,6,5,4{},9,8,7,6,4{},10,8,7,6,5,4{},4,3,2,1{|{ 54321 ÍÍÍÍÍ= xxxxxAʡ x  

},3,2,1,0{},7,6,5,4{},5,4,3,2{},7,6,5{},2,1,0{},10,8,7{},1,0{ 1211109876 ÍÍÍÍÍÍÍ xxxxxxx  

}}9,8,7,6{13Íx  
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ʊʘʙʣʠʮʘ 5 

ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʡ| ʩʣʦʚʘ çʷʢʦʚè  

 ̄ 1x  2x  3x  4x  5x  6x  7x  8x  9x  10x  11x  12x  13x  

1 1 4 8 9 8 0 10 1 5 3 5 1 6 

2 1 4 9 7 7 1 10 0 6 3 4 1 6 

3 2 5 8 7 7 1 10 0 7 5 6 2 8 

4 2 6 7 8 8 0 10 1 7 4 6 2 8 

5 2 8 8 7 8 0 10 1 7 4 6 1 8 

6 2 8 9 7 9 0 10 1 6 4 7 2 8 

7 2 10 7 6 9 0 10 1 6 2 5 1 7 

8 2 10 8 5 9 1 7 1 5 2 6 0 6 

9 3 6 8 10 8 1 10 0 7 4 4 3 8 

10 3 6 8 9 9 0 10 2 6 5 6 3 7 

11 3 6 9 10 9 1 10 0 6 4 6 3 8 

12 3 10 6 7 9 0 10 2 6 2 6 3 8 

13 3 10 7 9 10 0 10 1 6 3 6 2 8 

14 3 10 7 6 9 0 8 1 5 2 6 2 8 

15 3 10 9 6 8 0 8 2 6 2 5 2 7 

16 4 7 7 10 9 1 10 0 7 5 4 3 9 

17 4 10 4 4 9 0 7 1 5 2 5 2 7 

 

 
ʈʠʩ. 5. ʆʙʫʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʟʚʫʢʘ |ʡ| ʩʣʦʚʘ çʷʢʦʚè 

ɺʳʚʦʜʳ 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺ ʩʪʘʪʴʝ ʜʣʷ ʚʝʨʙʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʚʝʜʝ-

ʥʦ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʨʝʯʝʚʳʭ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩ-

ʰʠʨʷʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ MFCC. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʦʙʣʘʩʪʠ ʢʘʞʜʦʛʦ ʩʦʥʦʨʥʦʛʦ ʩʦʛʣʘʩʥʦʛʦ ʟʚʫʢʘ ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 



ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʘʩʰʠʨʷʶʱʠʭ 

ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ MFCC 

    
57 ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʉʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʝʯʝʚʳʭ ʢʦʤʘʥʜ ʚʦʜʠʪʝʣʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʦʙʨʘʟʮʦʚ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʩʪʝʤʘʭ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʦʛʦ ʦʙʱʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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Fedorov E.E. Numerical research of resonant consonant sounds of commands of the driver 

through of not expanding uniformly continuous mapping based on MFCC 

Abstract. In the article carried out numerical research of resonant consonant sounds of com-

mands of the driver through not expanding uniformly continuous mapping, based on mel-frequency 

cepstral coefficients (MFCC) for formation of a vector of real features and transformation of a vector 

of real features to a vector of integer features by means of rationing, scaling and a rounding 
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ɼʦʥʝʮʢʘ ̫ʘʢʘʜʝʤʠ ̫ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ʇɸʈʐʀʂʆɺ ʉ.ʀ.,  

ʆɻɸʀ ʄʘʢʝʝʚʩʢʦʛʦ ɻʋ ɻʋʄɺɼ ʋʢʨʘʠʥʳ ʚ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʇʋʅʂʊʆɺ ʇʈɸɺʀʃ ɼʆʈʆɾʅʆɻʆ ɼɺʀɾɽʅʀʗ 

ʋʂʈɸʀʅʓ ɺ ʈɸɿʈɽɿɽ ʇʈʀʏʀʅʅʆ-ʉʃɽɼʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸ 

ɼʆʈʆɾʅʆ-ʊʈɸʅʉʇʆʈʊʅʓʍ ʇʈʆʀʉʐɽʉʊɺʀʁ 

ɺ ʩʪʘʪʴʝ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʤʥʦʛʦʘʩʧʝʢʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʥʦʞʝʩʪʚʘ ʧʫʥʢʪʦʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʋʢʨʘʠʥʳ ʚ ʨʘʟʨʝʟʝ ʠʭ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʝʤ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʆʧʨʝʜʝʣʝʥʦ ʮʝʣʝʚʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʚʘʨʠʡʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ 

ʘʚʘʨʠʡʥʦʩʪʠ, ʤʥʦʛʦʘʩʧʝʢʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʫʥʢʪʳ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠ-

ʞʝʥʠʷ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʉʝʛʦʜʥʷ ʚ ʋʢʨʘʠʥʝ ʯʨʝʟʚʳʯʘʡʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʚʘʨʠʡʥʦʩʪʠ. 

ɼʝʧʘʨʪʘʤʝʥʪ ɻɸʀ ʄɺɼ ʋʢʨʘʠʥʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʠʝ ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʟʘ 2013 ʛʦʜ [1]: 

ʚʩʝʛʦ 191005 ɼʊʇ ʧʦ ʋʢʨʘʠʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ 30677 ɼʊʇ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤʠ, ʚ ʢʦʪʦʨʳʭ 37526 ʯʝ-

ʣʦʚʝʢ ʪʨʘʚʤʠʨʦʚʘʥʦ ʠ 4824 ʯʝʣʦʚʝʢ ʧʦʛʠʙʣʦ (ʨʠʩ. 1). ʄʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʵʪʠʭ ʧʨʦʠʩʰʝʩʪ-

ʚʠʡ ʧʦ ʜʘʥʥʳʤ ʤʦʪʦʨʥʦʛʦ (ʪʨʘʥʩʧʦʨʪʥʦʛʦ) ʩʪʨʘʭʦʚʦʛʦ ʙʶʨʦ ʋʢʨʘʠʥʳ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 5 ʤʣʨʜ. 

ʛʨʥ. [2]. ʇʨʦʙʣʝʤʘ ʝʞʝʜʥʝʚʥʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʝʡ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʫʢʨʘʠʥʩʢʠʭ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʠ ʧʝʨʤʘʥʝʥʪʥʦ ʥʘʨʘʩʪʘʶʱʠʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ. 
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