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ɺʚʝʜʝʥʠʝ 

           ʇʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʪʨʫʜʥʦʚʦʟʦʙʥʦʚʠʤʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝʤ. ʆʥʠ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʙʠʦʩʬʝʨʳ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʨʝʜʦʡ 

ʦʙʠʪʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ.  

           ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʙʘʟʠʩʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʦʙʱʝʩʪʚʘ, ʥʘʮʠʦʥʘʣʴʥʳʤ ʜʦʩʪʦʷʥʠʝʤ ʈʦʩʩʠʠ. ʉʦʩʪʦʷʥʠʝ ʧʦʯʚ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ɹʝʟ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʦʭʨʘʥʳ 

ʧʦʯʚ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʙʠʦʩʬʝʨʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ 

ʥʘʩʝʣʝʥʠʷ.  

           ɻʦʨʦʜʩʢʠʝ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʦʡ 

ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

           ʊʘʢ ʢʘʢ ʧʦʥʷʪʠʝ çʟʝʤʣʷè ʚʤʝʱʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʦ ʵʪʦ ʙʦʣʝʝ 

ʦʙʱʠʡ ʪʝʨʤʠʥ, ʯʝʤ çʧʦʯʚʳè ʠ çʛʦʨʦʜʩʢʠʝ ʧʦʯʚʳè, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ 

ʤʥʦʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴ[37].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʨʠʨʦʜʥʳʝ ʪʠʧʳ ʧʦʯʚ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ  

ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʤʝʩʴʶ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ, ʨʝʣʠʢʪʘʤʠ ʠʩʭʦʜʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʠʧʦʚ ʧʦʯʚ. ɼʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʤʝʥʫʶʪʩʷ 

ʧʦʯʚʦ-ʛʨʫʥʪʘʤʠ, ʠʣʠ ʫʨʙʦʣʠʪʘʤʠ, ʛʦʨʦʜʩʢʠʤʠ ʧʦʯʚʘʤʠ ʠʣʠ ʫʨʙʘʥʦʟʸʤʘʤʠ  

ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʉʦʩʪʦʷʥʠʝ ʧʦʯʚ ʠʤʝʝʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʪʨʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʢʘʢ ʠʩʭʦʜʥʦʝ ʟʚʝʥʦ ʧʠʱʝʚʦʡ ʮʝʧʠ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʠ ʚʦʜ ʠ ʢʘʢ ʝʜʠʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʠ ʧʨʷʤʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʪʦʥʢʦʡ 
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ʦʙʦʣʦʯʢʦʡ ɿʝʤʣʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ - ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʛʦʨʦʜ ʈʦʩʩʠʠ ʩ ʤʥʦʛʦʚʝʢʦʚʦʡ ʠʩʪʦʨʠʝʡ 

ʨʘʟʚʠʪʠʷ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʮʝʥʪʨʦʚ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʥʷʪʠʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʦʯʝʥʴ ʰʠʨʦʢʦ ʠ ʚʢʣʶʯʘʝʪ ʢʘʢ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ  

ʥʘ ʬʫʥʢʮʠʠ ʧʦʯʚʳ ʢʘʢ ʵʣʝʤʝʥʪʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʸ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʚʧʨʷʤʫʶ,  

ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʦʯʚʫ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʩʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚʘ ʘʢʢʫʤʫʣʠʨʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʵʢʦʪʦʢʩʠʢʘʥʪʳ, ʪʝʤ ʩʘʤʳʤ ʩʪʘʥʦʚʷʩʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʙʘʨʴʝʨʦʚ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʦʢʩʠʢʘʥʪʦʚ ʥʘ ʧʫʪʠ ʠʭ ʤʠʛʨʘʮʠʠ  

ʠʟ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ ʚ ʛʨʫʥʪʦʚʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʦʜʥʘ  

ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ. ʊʘʢ ʢʘʢ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʚ ʛʦʨʦʜʘʭ ʤʳ ʠʤʝʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦʯʚ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʘ ʧʦʣʥʦʩʪʴʶ 

ʫʪʨʘʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʯʪʦ ʚʝʜʝʪ  

ʢ ʥʘʨʫʰʝʥʠʶ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ɻʦʨʦʜʩʢʠʝ ʧʦʯʚʳ, ʷʚʣʷʷʩʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʯʚʳ 

ʷʚʣʷʶʪʩʷ ʧʦʛʣʦʪʠʪʝʣʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʩʨʝʜʦʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ʇʨʠ ʩʠʣʴʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ ʩʪʘʥʦʚʷʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ 

ʛʠʙʝʣʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ). ʇʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠʩʧʳʪʳʚʘʶʪ 



 

5 

 

ʢʦʣʦʩʩʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʭ ʜʦʣʶ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʦʩʦʙʦʝ ʦʩʪʨʦ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʤʝʛʘʧʦʣʠʩʘʭ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʧʨʠʚʦʟʥʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪ 

ʥʘʨʫʰʝʥʥʳʝ ʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʩʨʝʜʩʪʚʦʤ ʦʟʝʣʝʥʝʥʠʷ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʦʛʦ ʤʝʛʘʧʦʣʠʩʘ. ɺ 

ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʭʠʤʠʯʝʩʢʠʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʜʝʢʣʘʨʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, pH, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʫʛʣʝʨʦʜ ʠ ʪ.ʜ.); 

2. ɺʳʷʚʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʪʠʧʳ ʚʚʦʟʠʤʳʭ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ; 

3. ɼʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʜʦʙʨʦʚʦʣʴʥʦʡ ʠ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ. 

 

ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

 

1.1 ʇʦʯʚʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

 

ʇʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

 

ɺ ʛʦʨʦʜʘʭ ʩʧʝʢʪʨ ʧʦʯʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʤʝʛʘʧʦʣʠʩʦʚ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ: ʩʣʘʙʦ-, ʩʨʝʜʥʝ- ʠ ʧʦʣʥʦʨʘʟʚʠʪʳʝ [3]. ʅʦ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ, ʫʨʙʦʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʫʨʙʘʥʦʟʝʤʳ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʤʝʛʘʧʦʣʠʩʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʩʚʝʥʥʦʤ ʠ ʧʨʷʤʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʦʯʚʳ 

ʠ ʧʦʯʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʂʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʬʘʢʪʦʨʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠʩʧʘʨʝʥʠʷ). ʇʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʫʩʣʦʚʠʷʤ ʤʝʛʘʧʦʣʠʩʘ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʧʠʩʘʥʠʝʤ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʠʤʘʪʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʣʝʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ (ɹ. ʌ. ɸʧʘʨʠʥ, ɽ. ʖ. ʉʫʭʘʯʝʚʘ, 2013), 

ʦʪʨʘʞʘʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥĨʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʳ. 

ʂ ʧʦʣʷʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʛʝʦʬʠʟʠʯʝʩʢʠʝ (ʧʦʣʷ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʤʘʛʥʠʪʥʳʝ), ʛʝʦʭʠʤʠʯʝʩʢʠʝ (ʢʠʩʣʦʪʥʦʩʪʴ ʦʩʘʜʢʦʚ, ʬʦʨʤʘ ʠ ʩʦʩʪʘʚ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ), ʬʠʪʦʛʝʥʥʳʝ 

ʠ ʙʠʦʛʝʥʥʳʝ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʡ ʤʝʛʘʧʦʣʠʩʦʚ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʤʦʟʘʠʯʥʦʩʪʴ ʧʦʣʝʡ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ [3].  

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʣʠ ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ, ʧʦʜʦʙʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ, ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɸʥʪʨʦʧʦʛʝʥʥʳʡ 

ʬʘʢʪʦʨ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʤʦʞʝʪ ʩʘʤ ʩʦʟʜʘʪʴ ʧʦʯʚʫ 

ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ (ʥʘʫʯʥʦʤ) ʝʝ ʧʦʥʠʤʘʥʠʠ. ɺ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʯʝʣʦʚʝʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʠʟʤʝʥʷʝʪ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʘ ʠ ʨʝʞʠʤ ʧʦʯʚʳ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚʘʞʥʝʡʰʫʶ ʬʫʥʢʮʠʶ ð ʧʣʦʜʦʨʦʜʠʝ. ʇʨʠ 

ʵʪʦʤ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʦʯʚʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʨʘʟʨʫʰʝʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʦʡ ʞʝ ʮʝʣʠ ʯʝʣʦʚʝʢ ʚʳʥʫʞʜʝʥ ʩʦʟʜʘʚʘʪʴ ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʣʦʜʦʨʦʜʥʳʤ 

ʢʦʨʥʝʦʙʠʪʘʝʤʳʤ ʩʣʦʝʤ, ʧʨʠʚʥʦʩʷ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʧʦʯʚʝʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ð ʧʨʦʜʫʢʪ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʯʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʥʝ ʜʦʩʪʠʛʰʠʭ 300-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʦʙʣʘʜʘʶʪ ʩʠʩʪʝʤʥʳʤʠ (ʪʠʧʦʤʦʨʬʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʦʯʚ) ʩʚʦʡʩʪʚʘʤʠ. ʆ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʦʷʤʠ. 

ɻʦʨʠʟʦʥʪʦʦʙʨʘʟʫʶʱʠʝ ʧʦʯʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʬʠʣʝ ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ, ʘ ʩʠʩʪʝʤʘ 

ʤʠʥʝʨʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʘ.  

ʇʨʠ ʦʮʝʥʢʝ ʚʦʟʨʘʩʪʘ ʧʦʯʚ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ɺʦʟʨʘʩʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʠʚʥʝʩʝʥʥʳʭ ʛʫʤʫʩʦʚʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʦʤʥʳʤ, ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʜʩʪʠʣʘʶʱʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʤʠʥʝʨʘʣʴʥʘʷ ʪʦʣʱʘ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʘ 

ʥʝʜʘʚʥʦ. 
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ʈʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʪʨʦʝʥʠʠ, ʩʚʦʡʩʪʚʘʭ ʠ ʨʝʞʠʤʘʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʰʠʨʦʢʦʝ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚ ʤʝʛʘʧʦʣʠʩʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 

ʧʦʯʚʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ʚʥʦʩʠʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʤʝʛʘʧʦʣʠʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʘʢ ʧʦ ʩʦʩʪʘʚʫ, ʪʘʢ ʠ ʧʦ ʩʪʨʦʝʥʠʶ. ʀʭ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ. ʊʘʢ ʞʝ ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʢʣʶʯʝʥʠʡ ð ʘʨʪʝʬʘʢʪʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʟʤʝʨʘ ʠ ʦʙʲʝʤʘ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʣʠʯʠʝʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʨʝʟʢʠʭ ʛʨʘʜʠʝʥʪʦʚ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʘ 

ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʩʨʝʜʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʤʳʪʳʝ ʥʘʥʦʩʳ. ʆʙʳʯʥʦ, ʦʥʠ ʩʣʦʠʩʪʳʝ ʠ ʥʘʧʦʤʠʥʘʶʪ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ.  

ɻʣʘʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʦʯʚ ʫʨʙʦʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʘʜʩʦʨʙʮʠʷ ʧʨʦʜʫʢʪʦʚ 

ʤʝʪʘʙʦʣʠʟʤʘ ʛʦʨʦʜʘ (ʪʚʝʨʜʳʭ, ʞʠʜʢʠʭ, ʛʘʟʦʦʙʨʘʟʥʳʭ), ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʝʨʝʥʦʩ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘ ʧʨʝʜʝʣʳ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɻʦʨʦʜʩʢʘʷ ʧʦʯʚʘ ʧʨʝʦʙʨʘʟʫʝʪ 

ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʥʝʝ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʠ ʠʟʤʝʥʷʝʪ ʠʭ ʤʠʛʨʘʮʠʦʥʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ, ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ, ʨʘʩʪʚʦʨʝʥʠʷ, ʦʢʠʩʣʝʥʠʷ-

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʬʨʘʢʮʠʦʥʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʛʫʤʫʩʘ; ʢʠʩʣʦʪʥʦʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ; 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢʞʝ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ð 

ʩʘʥʠʪʘʨʥʘʷ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʨʘʟʨʫʰʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʇʦʯʚʘ ʩʧʦʩʦʙʥʘ ʧʦʜʘʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʄʠʢʨʦʙʦʮʝʥʦʟ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʦʡ ʬʫʥʢʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʫʧʧ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʯʚʘ ʘʜʩʦʨʙʠʨʫʝʪ ʧʘʪʦʛʝʥʳ, 

ʦʯʠʱʘʷ ʦʪ ʥʠʭ ʩʬʝʨʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ʄʝʞʜʫ ʧʦʯʚʦʡ ʠ ʧʨʠʟʝʤʥʳʤ ʩʣʦʝʤ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʳʡ ʛʘʟʦʦʙʤʝʥ. 

ʕʤʠʩʩʠʷ ʛʘʟʦʚ ʧʦʯʚʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʳ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʢʨʦʬʣʦʨʳ, ʚʦʜʥʦ- 

ʠ ʚʦʟʜʫʰʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ.  
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ɺ ʛʦʨʦʜʝ, çʟʘʧʝʯʘʪʘʥʥʦʤè ʚ ʘʩʬʘʣʴʪ, ʧʦʯʚʳ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ 

ʧʦʯʚʳ ʩ ʘʪʤʦʩʬʝʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʪʝʧʣʦ- ʠ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʯʚ. 

ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠʛʨʘʶʪ 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ [3]. 

ʀʩʭʦʜʷ ʠʟ ʟʥʘʯʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʫʥʢʮʠʡ ʛʦʨʦʜʩʢʠʤʠ ʧʦʯʚʘʤʠ, 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʤʝʛʘʧʦʣʠʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʦʢʦ ʦʮʝʥʠʪʴ ʤʦʱʥʦʩʪʴ 

ʛʫʤʫʩʦʚʦʛʦ ʠʣʠ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥʦ ʚʳʧʦʣʥʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʫʥʢʮʠʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʯʚʳ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʣʦʷʤʠ, ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʬʠʣʝʦʙʨʘʟʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʦʯʚ 

ʵʪʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ.  

ʆʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʤʝʛʘʧʦʣʠʩʦʚ, ʢʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ, ʩʦʩʪʘʚʣʷʝʪ 

ʤʦʨʬʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʬʠʣʷ: ʩʪʨʦʝʥʠʷ, ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ. ɼʣʷ ʫʩʣʦʚʠʡ 

ʉʘʥʢʪʇʝʪʝʨʙʫʨʛʘ ʫʯʠʪʳʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʧʨʦʬʠʣʷ ʜʦ 100 ʩʤ, ʪ.ʝ. ʜʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚʘʭ ʨʝʛʠʦʥʘ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʧʨʦʬʠʣʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ [4].  

ʎʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʚʩʝʭ ʧʦʯʚ 

ʤʝʛʘʧʦʣʠʩʘ ʥʘ ʛʨʫʧʧʳ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʦʨʠʟʦʥʪʦʚ ʠ ʧʨʠʟʥʘʢʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ. ʆʙʲʝʢʪʘʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʝ ʧʦʯʚʳ, ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ; ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʨʦʩʩʠʡʩʢʦʤ ʠ ʤʠʨʦʚʦʤ ʧʦʯʚʦʚʝʜʝʥʠʠ ʥʝʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ ʩʠʩʪʝʤʘʪʠʢʝ ʧʦʯʚ ʛʦʨʦʜʦʚ. ɺ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʦʡ ʚ ʈʦʩʩʠʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1977 ʛ. [23] ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʧʦʯʚʳ ʛʦʨʦʜʦʚ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʆʜʥʘʢʦ ʚ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʈʦʩʩʠʠ 2004 ʛ. 

[24] ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʦʯʚʘʤ ʫʜʝʣʝʥʦ ʟʘʤʝʪʥʦʝ ʚʥʠʤʘʥʠʝ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʧʦʜʭʦʜʳ ʠ ʩʭʝʤʳ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʩʠʩʪʝʤʘʪʠʢʠ ʧʦʯʚ ʛʦʨʦʜʦʚ. ʆʧʳʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚʳʷʚʠʣ ʦʩʪʨʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʩʪʨʘʠʚʘʥʠʠ 

ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʚ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʈʦʩʩʠʠ.  
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ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʦʙʳʯʥʦ ʥʘ ʦʢʨʘʠʥʘʭ ʙʦʣʴʰʠʭ 

ʛʦʨʦʜʦʚ, ʚ ʣʝʩʦʧʘʨʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʚʳ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ (ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʦʯʚʳ). 

ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢʠʭ ʢʘʢ ʩʚʝʜʝʥʠʝ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʨʘʙʦʪʘ ʩʧʝʮʪʝʭʥʠʢʠ, ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʘ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʊʘʢʠʝ ʧʦʯʚʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʪʫʨʙʠʨʦʚʘʥʥʳʝ ʥʘ ʫʨʦʚʥʝ 

ʧʦʜʪʠʧʘ ʚ ʪʠʧʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ.  

ʏʘʩʪʦ ʛʦʨʦʜ ʨʘʩʰʠʨʷʝʪ ʩʚʦʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʦʩʚʦʝʥʥʳʝ 

ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʟʝʤʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʘʛʨʦʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʠ ʘʛʨʦʟʝʤʳ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʛʨʦʛʝʥʥʳʡ ʛʦʨʠʟʦʥʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʝʟʘʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʙʨʘʟʫʶʪʩʷ 

ʘʙʨʘʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ (ʧʦʜʪʠʧʳ ʚ ʪʠʧʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ). ʇʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ 

ʩʨʝʟʘʥʠʠ, ʢʦʛʜʘ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʭʦʜʠʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʚʰʠʡʩʷ 

ʩʨʝʜʠʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʦʯʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʜʝʣʫ ʘʙʨʘʟʝʤʦʚ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʨʝʜʢʦ 

ʧʦʯʚʘ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪʩʷ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʨʦʜʘ. ɻʦʨʥʘʷ ʧʦʨʦʜʘ 

ʠ ʘʙʨʘʟʝʤʳ ʷʚʣʷʶʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ 

ʩʥʘʯʘʣʘ ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ, ʟʘʪʝʤ ʚ ʦʨʛʘʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ. 

ɻʨʫʧʧʳ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ 

 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʣʝʩʥʳʝ ʧʦʯʚʳ, ʯʴʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʩʣʘʙʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ.  

ʉʦʩʪʘʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʤʠ (ʛʣʝʝʚʘʪʳʤʠ) 

ʧʦʯʚʘʤʠ ʠ ʛʠʜʨʦʤʦʨʬʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. ʇʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʪ ʘʚʪʦʤʦʨʬʥʳʝ ʧʦʯʚʳ, ʯʪʦ ʩʚʷʟʘʥʥʦ ʩʦ ʩʣʘʙʦʡ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ.  

ʇʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʳ ʛʣʫʙʦʢʠʝ ʛʣʝʝʚʘʪʳʝ 

ʩʫʧʝʩʯʘʥʳʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʘʭ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʣʝʩʥʳʤ 

ʫʛʦʜʴʷʤ ʚ ʚʠʜʝ ʦʜʥʦʨʦʜʥʳʭ ʘʨʝʘʣʦʚ ʠ ʩʦʯʝʪʘʥʠʡ ʩ ʛʣʝʝʚʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ ɸʧʘʨʠʥʘ ʠ ʈʫʩʘʢʦʚʘ (2003) ʦʩʥʦʚʥʳʤʠ ʬʦʥʦʚʳʤʠ ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʦʜʟʦʣʳ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʳ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ. ɼʣʷ ʛʣʝʝʚʳʭ ʧʦʯʚ, ʥʘ 
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ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʣʫʙʠʥʝ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʛʣʝʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʨʞʘʚʦ-ʩʠʟʳʭ ʠʣʠ 

ʩʠʟʳʭ ʪʦʥʦʚ. 

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʳ (ʚʢʣʶʯʘʷ ʠʣʣʶʚʠʘʣʴʥʦ-ʛʫʤʫʩʦʚʳʝ) ʛʣʫʙʦʢʠʝ ʩʫʧʝʩʯʘʥʳʝ ʛʣʝʝʚʳʝ 

ʥʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʘʭ ʠ ʜʚʫʯʣʝʥʥʳʭ ʥʘʥʦʩʘʭ, ʘ ʪʘʢʞʝ ʧʦʜʟʦʣʳ ʤʝʣʢʠʝ 

ʠʣʣʶʚʠʘʣʴʥʦ-ʛʫʤʫʩʦʚʳʝ ʩʫʧʝʩʯʘʥʳʝ ʛʣʝʝʚʳʝ ʨʘʟʚʠʪʳ ʚ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʫ ʧ.ʗʥʠʥʦ ʠ ʢ 

ʶʛʫ ʦʪ ʪʨʘʩʩʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʄʫʨʤʘʥʩʢ. ɼʝʨʥʦʚʦ-ʥʝʛʣʫʙʦʢʦ- ʠ ʛʣʫʙʦʢʦʧʦʜʟʦʣʠʩʪʳʝ 

ʛʣʝʝʚʳʝ ʩʫʛʣʠʥʠʩʪʳʝ (ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ ʩʫʛʣʠʥʢʠ) ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʩʫʛʣʠʥʠʩʪʳʭ 

ʦʜʥʦʨʦʜʥʳʭ ʠ ʜʚʫʯʣʝʥʥʳʭ ʧʦʨʦʜʘʭ. ɸʨʝʘʣʳ ʜʘʥʥʳʭ ʧʦʯʚ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʨʝʜʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ.  

ʊʦʨʬʷʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʦʨʬʷʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ (ʜʦ 30 ʩʤ) ʚʤʝʩʪʦ ʛʫʤʫʩʦʚʦʛʦ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʡʦʥʝ ʪʨʘʩʩʳ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ ï ʂʦʣʪʫʰʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʛʣʝʝʚʳʤʠ ʧʦʯʚʘʤʠ [2]. 

ʂ ʶʛʫ ʦʪ ʨ. ʆʢʢʝʨʚʠʣʴ, ʚ ʚʠʜʝ ʦʜʠʥʦʯʥʦʛʦ ʘʨʝʘʣʘ, ʦʪʤʝʯʝʥʳ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʥʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʛʣʠʥʘʭ.  

ɹʦʣʦʪʥʳʝ ʠʣʦʚʘʪʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʫʶ ʜʝʧʨʝʩʩʠʶ ʢ ʶʛʫ ʦʪ ʪʨʘʩʩʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʄʫʨʤʘʥʩʢ. ɺ ʜʘʥʥʳʭ ʧʦʯʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʤʠʥʝʨʘʣʴʥʳʡ ʛʣʝʝʚʳʡ, ʟʘʯʘʩʪʫʶ ʧʨʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ, ʛʦʨʠʟʦʥʪ. ʏʘʩʪʦ ʚʳʢʣʠʥʠʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

ɹʦʣʦʪʥʳʝ ʥʠʟʠʥʥʳʝ ʪʦʨʬʷʥʳʝ ʤʘʣʦʤʦʱʥʳʝ (ʤʦʱʥʦʩʪʴ ʪʦʨʬʘ 52 ʩʤ) ʧʦʯʚʳ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʝ ʚ ʨʘʡʦʥʝ ʇʘʨʥʘʩʘ ʠ ʧ. ʊʦʨʬʷʥʦʝ. ʄʦʱʥʳʝ (ʙʦʣʝʝ 2 ʤ) ʥʠʟʠʥʥʳʝ 

ʪʦʨʬʷʥʠʢʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʠʟʠʥʥʦʤʫ ʙʦʣʦʪʫ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʝ, ʚ ʨʘʡʦʥʝ ʂʫʧʯʠʥʦ ʠ 

ʐʫʰʘʨ, ʛʜʝ ʚʝʣʠʩʴ ʪʦʨʬʷʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. 

ɸʛʨʦʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ. ɼʘʥʥʳʝ ʧʦʯʚʳ ʦʙʲʝʜʠʥʷʶʪ ʧʘʭʦʪʥʳʝ ʘʥʘʣʦʛʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ, ʩ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʝʥʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ʆʪʣʠʯʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʘʛʨʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ [2]. 

ɸʛʨʦʟʝʤʳ. ʂ ʘʛʨʦʟʝʤʘʤ ʦʪʥʦʩʷʪ ʧʦʯʚʳ, ʧʨʦʬʠʣʴ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ 

ʘʛʨʦʛʝʥʥʦʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʛʦʤʦʛʝʥʥʦʛʦ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 25 

ʩʤ, ʢʦʪʦʨʳʡ ʨʝʟʢʦ (ʠʥʦʛʜʘ ʧʦʩʪʝʧʝʥʥʦ) ʩʤʝʥʷʝʪʩʷ ʣʶʙʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʨʝʜʠʥʥʳʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ. ɼʘʥʥʳʡ 

ʘʛʨʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʥʦʝ ʦʜʥʦʛʦ ʠʣʠ 
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ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʦʛʝʥʥʳʭ ʠʣʠ 

ʵʣʶʚʠʘʣʴʥʳʭ). 

ɸʚʪʦʤʦʨʬʥʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʛʨʦʟʝʤʘʤʠ ʩʫʧʝʩʯʘʥʳʤʠ ʥʘ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʠ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʘʭ. ɸʨʝʘʣʳ ʜʘʥʥʳʭ ʧʦʯʚ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʧʦʚʳʰʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʝʟʦʨʝʣʴʝʬʘ ʚ ʧʨʝʜʝʣʘʭ ʖʢʢʦʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʜʦʣʠʥʥʳʤ ʜʨʝʥʠʨʦʚʘʥʥʳʤ ʫʯʘʩʪʢʘʤ ʧʨʘʚʦʙʝʨʝʞʴʷ ɹʦʣʴʰʦʡ ʆʭʪʳ. 

ɻʣʫʙʦʢʦʦʛʣʝʝʥʳʝ ʘʛʨʦʟʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʛʨʦʟʝʤʘʤʠ ʩʫʧʝʩʯʘʥʳʤʠ (ʧʨʝʦʙʣʘʜʘʶʪ) 

ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʷʭ ʠ 

ʩʫʛʣʠʥʢʘʭ. ɸʨʝʘʣʳ ʜʘʥʥʳʭ ʧʦʯʚ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʄʫʨʠʥʦ, ʈʳʙʘʮʢʦʛʦ, ʘ ʪʘʢʞʝ 

ʥʝʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʚ ʨʘʡʦʥʝ ʋʪʢʠʥʦʡ ɿʘʚʦʜʠ. 

ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʨ. ʆʢʢʝʨʚʠʣʴ ʚ ʨʘʡʦʥʝ ʧ. ʂʫʜʨʦʚʦ ʥʘʭʦʜʷʪʩʷ ʛʣʝʝʚʘʪʳʝ ʘʛʨʦʟʝʤʳ 

ʦʩʫʰʝʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʥʘ ʦʟʝʨʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʛʣʠʥʘʭ. 

ɻʣʝʝʚʳʝ ʘʛʨʦʟʝʤʳ ʠʤʝʶʪ ʩʫʧʝʩʯʘʥʳʡ ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʢʘʢ ʥʘ ʦʜʥʦʨʦʜʥʳʭ (ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʩʫʧʝʩʠ, ʧʝʩʢʠ ʠ ʤʦʨʝʥʘ), 

ʪʘʢ ʠ ʥʘ ʜʚʫʯʣʝʥʥʳʭ ʧʦʨʦʜʘʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʧʘʰʥʷʭ ʚ ʨʘʡʦʥʝ 

ʇʘʨʥʘʩʘ, ɹʫʛʨʦʚ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʧ.ʗʥʠʥʦ. ʂ ʩʝʚʝʨʫ ʦʪ ʨ. ʆʢʢʝʨʚʠʣʴ ʠ ʚ ʨʘʡʦʥʝ ʐʫʰʘʨ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʘʛʨʦʟʝʤʳ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʦʧʦʜʦʙʥʳʤʠ 

ʪʝʣʘʤʠ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 

ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʠ/ʠʣʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʂ ʪʘʢʠʤ ʪʝʭʥʦʛʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ 

ʦʪʥʦʩʷʪʩʷ ʫʨʙʠʢʚʘʟʠʟʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʚʥʝʰʥʝ ʩʭʦʜʥʳʝ 

ʩ ʧʦʯʚʘʤʠ, ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ 

ʛʫʤʫʩʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʣʦʜʦʨʦʜʥʦʛʦ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʜʩʪʠʣʘʪʴʩʷ ʩʤʝʩʴʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʦʩʪʘʪʢʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʪ.ʧ. [2] 

 

 



 

12 

 

1.2 ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʤʝʛʘʧʦʣʠʩʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʯʚʳ. ʊʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʘʢʢʫʤʫʣʠʨʫʶʪ ʪʝʭʥʦʛʝʥʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 

ɻʦʨʦʜʩʢʠʝ ʧʦʯʚʳ, ʷʚʣʷʷʩʴ ʘʢʢʫʤʫʣʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, 

ʥʘʢʘʧʣʠʚʘʶʪ ʤʥʦʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢ ʠʭ ʯʠʩʣʫ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

ʂ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ (ʊʄ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʦʪʥʦʩʷʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʘʪʦʤʥʦʡ ʤʘʩʩʦʡ ʚʳʰʝ 50 ʘʪʦʤʥʳʭ 

ʝʜʠʥʠʮ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʣʦʪʥʦʩʪʠ) ʠʣʠ ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɺ ʛʝʦʭʠʤʠʠ 

ʠ ʙʠʦʛʝʦʭʠʤʠʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʣʷ ʚʩʝʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʊʄ ʷʚʣʷʶʪʩʷ Cu, Zn, Ni, Co, Fe, Mn, Pb, Cr, Cd ʠ ʜʨ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʙʠʦʬʠʣʴʥʳʤʠ, ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʩʪʘʥʦʚʷʪʩʷ ʪʦʢʩʠʯʥʳʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ: 1) ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, 2) ʥʘʩʳʧʥʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ, 

3) ʘʪʤʦʩʬʝʨʥʳʤʠ ʚʳʧʘʜʝʥʠʷʤʠ ʠ ʜʨ. ʇʝʨʝʥʦʩ ʠ ʚʳʧʘʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʝʡ 

ʠ ʧʳʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚʳʩʦʪʦʡ ʠ ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʨʦʡʢʠ, 

ʧʨʦʜʫʚʘʝʤʦʩʪʴʶ ʢʚʘʨʪʘʣʦʚ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʥʥʦʡ ʠ ʦʟʝʣʝʥʝʥʥʦʡ ʧʣʦʱʘʜʝʡ 

[22]. ʇʦ ʜʘʥʥʳʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, 

ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʥʘ ʜʚʫʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ (ɸʉʄ) ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ -  ˉ6 (ʀʥʞʝʥʝʨʥʘʷ ʫʣ., ʜ. 6) ʠ ˉ 10 (ʧʣ. ɸʣʝʢʩʘʥʜʨʘ ʅʝʚʩʢʦʛʦ), 

ʚ 2010 ʛ. ʦʪʤʝʯʘʣʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʧʳʣʴʶ ʥʘ ʦʙʦʠʭ ʪʦʯʢʘʭ; 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ/ʦʢʩʠʜʘ ʘʟʦʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ɸʉʄ ̄ 10; 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʧʦ ʛʦʨʦʜʫ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʝʥʟʧʠʨʝʥʘ ð ʥʘ ɸʉʄ  ̄6; 

ʚʳʩʦʢʦ ʟʜʝʩʴ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʘʤʤʠʘʢʦʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʪʦ 

ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʟʘ ʛʦʜ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʥʘ ɸʉʄ  ̄10 ʚ ʠʶʣʝ 2010 ʛ. ʀʥʜʝʢʩ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ (ʀɿɸ) ʥʘ ɸʉʄ  ̄6 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʯʝʥʴ ʚʳʩʦʢʠʡ (ʀɿɸ ð 
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16,4), ʥʘ ɸʉʄ  ̄10 ð ʢʘʢ ʚʳʩʦʢʠʡ (ʀɿɸ ð 9,7). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ 

ʜʚʝ ʩʪʘʥʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ: ˉ 7 

(ʐʧʘʣʝʨʥʘʷ ʫʣ., ʜ. 56) ʠ  ̄12 (ʫʣ. ʇʝʩʪʝʣʷ, ʜ. 1), ʛʜʝ ʚʝʜʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʩʠʜʦʚ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ ʠ ʨʘʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʨʝʚʳʰʝʥʠʷ ʧʦ 

ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʤʝʯʝʥʳ ʥʘ ʦʙʝʠʭ ʩʪʘʥʮʠʷʭ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʰʝʥʥʳʭ 

ʯʘʩʪʠʮ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ð ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʜʘʥʥʳʭ ʩʪʘʥʮʠʷʭ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ. 

ʅʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ ʥʘʜ ʮʝʥʪʨʘʣʴʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ ʨʘʡʦʥʘ ð ʅʝʚʩʢʠʤ, 

ʃʠʛʦʚʩʢʠʤ ʠ ʃʠʪʝʡʥʳʤ ʧʨʦʩʧʝʢʪʘʤʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʝʞʝʜʥʝʚʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʛʦ ʠ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚʥʦʩʷʪ ʠ ʠʤʝʶʱʠʝʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ [33,34]. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʫʨʙʘʥʦʟʝʤʦʚ ʚʳʷʚʠʣ ʠʭ ʙʦʣʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʪʘʙʣ. 1). 

ʅʘʠʙʦʣʴʰʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʨʙʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʝʪʝʨʧʝʚʘʝʪ Mn, ʚʦʟʛʣʘʚʣʷʶʱʠʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʚ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤʘʭ; ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ (V) ʩʦʩʪʘʚʣʷʝʪ 88,6%. ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʪʤʝʯʝʥ ʠ ʜʣʷ 

ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ Cu (V = 60,52%) ʠ Zn (V = 55,32 %), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʢʘʢ ʠ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ Pb (V = 61,36%), ʣʦʢʘʣʴʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ [45]. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʠ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʧʦʯʚ. 

ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʫʨʙʦʛʝʦʩʠʩʪʝʤ, ʠʩʧʳʪʘʚʰʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩ, ʧʨʦʚʝʜʝʥʘ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ. ʊʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʂʢ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʧʦʯʚʝʥʥʦʤ ʦʙʨʘʟʮʝ ʢ ʣʦʢʘʣʴʥʦʤʫ ʬʦʥʦʚʦʤʫ ʟʥʘʯʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʪʨʝʤ ʫʨʦʚʥʷʤ (ʩʨʝʜʥʝʝ, ʤʠʥʠʤʫʤ, 

ʤʘʢʩʠʤʫʤ) ʠʭ ʩʦʜʝʨʞʘʥʠʡ, ʠ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ (Zc) ʜʣʷ ʚʩʝʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʦʢ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʧʣʦʱʘʜʦʢ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʕ. ʀ. ʉʣʝʧʷʥʘ [41]. 

ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ (Zc) ʨʘʩʩʯʠʪʘʥ ʩ ʫʯʝʪʦʤ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ (1-ʡ ʢʣʘʩʩ ð Zn, Pb, Cd; 2-ʡ ð Cr, Ni, Cu, ʉʦ; 3-ʡ ð Fe, Mn, Sr, Ba), ʢʦʪʦʨʳʤ 
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ʧʨʠʜʘʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʝʩʘ 1,5, 1,0 ʠ 0,5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [8]. ʆʩʥʦʚʥʳʤʠ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʫʨʙʘʥʦʟʝʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʂʢ ʷʚʣʷʶʪʩʷ Zn, Pb, Cd, 

Cu. ʇʦ ʮʠʥʢʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʢ ʦʪʤʝʯʝʥ ʚʦ ʜʚʦʨʝ ʌʀʅʕʂʘ (ɹʘʥʢʦʚʩʢʠʡ ʧʝʨ., ʜ. 6), 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʅʝʚʩʢʦʤ ʧʨ. (ʧʦ ʜʘʥʥʳʤ ʕ. ʀ. ʉʣʝʧʷʥʘ, 1999); ʧʦ ʩʚʠʥʮʫ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʂʢ ʦʪʤʝʯʝʥʳ ʚ ʩʢʚʝʨʝ ɻʘʣʠʥʳ ʉʪʘʨʦʚʦʡʪʦʚʦʡ (ʉʫʚʦʨʦʚʩʢʠʡ 

ʧʨ., 35), ʥʘ ʇʨʝʦʙʨʘʞʝʥʩʢʦʡ ʧʣ., ʥʘ ʍʘʨʴʢʦʚʩʢʦʡ ʫʣ. ʠ ʚ ʉʘʥʛʘʣʴʩʢʦʤ ʩʘʜʫ; ʧʦ ʜʘʥʥʳʤ ʕ. 

ʀ. ʉʣʝʧʷʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [41] ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʚʠʥʮʦʤ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʅʝʚʩʢʦʛʦ ʧʨ. ʠ ʄʘʣʦʡ ʂʦʥʶʰʝʥʥʦʡ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʂʢ ʧʦ ʢʘʜʤʠʶ ʚʳʷʚʣʝʥʳ 

ʥʘ ʍʘʨʴʢʦʚʩʢʦʡ ʫʣ. ʠ ʚ ʩʢʚʝʨʝ ɻʘʣʠʥʳ ʉʪʘʨʦʚʦʡʪʦʚʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʪʘʢ ʠ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʧʦ 

ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚ ʛʦʨʦʜʘ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ɸ. ɺ. ɻʦʨʴʢʦʛʦ, ɽ. ɸ. ʇʝʪʨʦʚʦʡ [11]. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʫʨʙʘʥʦʟʝʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 36,52 ʩ ʜʠʘʧʘʟʦʥʦʤ 9,97 ð 77,06. ʕʪʠ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʧʦʯʚʳ ʨʘʡʦʥʘ ʢ ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʪʘʙʣ. 1). ʂ 1-ʤʫ ʢʣʘʩʩʫ 

ʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʭʨʦʤ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʴ. ʂʢ ʭʨʦʤʘ ʚ ʧʦʯʚʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ð 2,34 (ʧʨʝʜʝʣʳ 0,07ï12,56). 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, ʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ. ʇʦ ʜʘʥʥʳʤ ʋʬʠʤʮʝʚʦʡ ʠ ʊʝʨʝʭʠʥʦʡ (2014) ʦʩʦʙʝʥʥʦ 

ʠʥʪʝʥʩʠʚʥʘʷ ʧʝʜʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʛʣʫ ʅʝʚʩʢʦʛʦ ʧʨ. ʠ ʄʘʣʦʡ 

ʂʦʥʶʰʝʥʥʦʡ (ʚʳʩʦʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʥʘʛʨʫʟʢʘ) ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʩ ʚʦʩʪʦʢʘ 

ʠ ʟʘʧʘʜʘ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʫʟʣʫ ð ʄʦʩʢʦʚʩʢʦʤʫ ʚʦʢʟʘʣʫ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ Zc ʚ ʟʦʥʝ ʵʪʦʡ ʘʥʦʤʘʣʠʠ ʦʪʤʝʯʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣʳ, 

ʚʳʭʦʜʷʱʝʡ ʥʘ ʍʘʨʴʢʦʚʩʢʫʶ ʫʣ. (75,18), ʚ ʩʢʚʝʨʝ ɻʘʣʠʥʳ ʉʪʘʨʦʚʦʡʪʦʚʦʡ ʥʘ 

ʉʫʚʦʨʦʚʩʢʦʤ ʧʨ. (69,96), ʩʥʠʞʘʷʩʴ ʥʘ ʦʩʪʘʣʴʥʦʡ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʜʦ 50,7ï51,9. ɺʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ Zc ʨʘʩʩʝʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʜʚʦʨ 

ʌʀʅʕʂʘ ʥʘ ɹʘʥʢʦʚʩʢʦʤ ʧʝʨ. ð 64,19; ʇʨʝʦʙʨʘʞʝʥʩʢʘʷ ʧʣ., 56,4) [45]. ɼʣʷ 

ʐʝʨʝʤʝʪʴʝʚʩʢʦʛʦ ʩʘʜʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, Zc ʩʦʩʪʘʚʣʷʝʪ 

20ï88 [27], ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ, ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ. 
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ʊʘʙʣʠʮʘ 1. ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʮʝʥʦʯʥʘʷ ʰʢʘʣʘ ʦʧʘʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʦ 

ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʛʨʷʟʥʝʥʠʷ Zc [28] 

ʂʘʪʝʛʦʨʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 

ɿʥʘʯʝʥʠʝ Zc ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ 

ʦʯʘʛʘʭ ʟʘʛʨʷʟʥʝʥʠʷ 

ɼʦʧʫʩʪʠʤʘʷ ʄʝʥʝʝ 16 ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ ʜʝʪʝʡ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ 

ʋʤʝʨʝʥʥʦ 

ʦʧʘʩʥʘʷ 

16-32 ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʆʧʘʩʥʘʷ 32-128 ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʯʠʩʣʘ 

ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ, ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ 

ʏʨʝʟʚʳʯʘʡʥʦ 

ʦʧʘʩʥʘʷ 

ɹʦʣʝʝ 128 ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʞʝʥʱʠʥ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ (ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ 

ʨʦʜʦʚ ʠ ʜʨ.) 

 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ 48% ʧʨʦʙ, ʢ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʡ ð 37% ʠ ʢ ʜʦʧʫʩʪʠʤʦʡ ð 15%. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʧʘʩʥʘʷ 

ʧʦ ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ. [45] 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʠ ʢʘʯʝʩʪʚʘ ʧʦʯʚ. 

 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʟʝʤʝʣʴ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʫʞʥʦ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʦ ʩʠʩʪʝʤʝ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʫʭʫʜʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʩʥʦʚʥʳʤ ʟʘʢʦʥʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʪʥʦʰʝʥʠʷ ʚ ʩʬʝʨʝ 

ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʧʦʯʚ, ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 52-ʌɿ 
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çʆ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷè ʦʪ 30.03.1999 ʛ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʦʚʣʠʷʪʴ ʥʘ 

ʟʜʦʨʦʚʴʝ ʠ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʵʧʠʜʝʤʠʯʝʩʢʦʤ ʠ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ. 

ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʦʯʚʘʤ ʫʢʘʟʘʥʳ ʚ ʩʪʘʪʴʝ 21 

ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ:  

1. ʉʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʫʨʦʚʥʠ), 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. 

2. ʉʦʜʝʨʞʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʩʘʥʠʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ [46]. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʧʦʯʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɼʘʥʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ 

ʧʨʦʚʦʜʠʪʩʷ  

ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʦʩʥʦʚʝ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 184-ʌɿ  

çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè ʦʪ 27.12.2002 ʛ. ʊʘʢʞʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʨʘʥʝʝ ʥʦʨʤʘʪʠʚʘʤ (ɻʆʉʊ, ʉʘʥʇʠʅ, ɻʅ) 

[47]. 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʚʦʧʨʦʩʫ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚ 

ʛʦʨʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʛ. ʄʦʩʢʚʘ ʧʨʠʥʷʪ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɿʘʢʦʥ ʛ. ʄʦʩʢʚʳ ˉ 

31 çʆ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚʘʭè ʦʪ 04.06.2007 ʛ. ɼʘʥʥʳʡ ʟʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʷʜ ʤʝʨ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʦʭʨʘʥʳ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʧʨʠʥʷʪʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʦʯʚ. ɺ ʩʪʘʪʴʝ 3 ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʭʨʘʥʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ: 

1)  ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʠ ʠʭ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ;  

2)  ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʨʨʠʪʦʨʠʷʤʠ ʩ ʥʝʟʘʧʝʯʘʪʘʥʥʳʤʠ ʧʦʯʚʘʤʠ ʠ ʩʦʙʣʶʜʝʥʠʝ ʠʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ     ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ;       

3) ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʫʨʦʚʥʝʤ ʜʝʛʨʘʜʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʨ ʧʦ 
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ʩʥʠʞʝʥʠʶ    ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʦʨʦʜʩʢʠʝ ʧʦʯʚʳ;  

4)  ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ ʛʦʨʦʜʘ ʠ 

ʤʝʨʘʭ, ʧʨʠʥʠʤʘʝʤʳʭ ʜʣʷ ʠʭ ʫʣʫʯʰʝʥʠʷ;  

5) ʦʙʷʟʘʪʝʣʴʥʦʝ ʚʦʟʤʝʱʝʥʠʝ ʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʛʦʨʦʜʩʢʠʤ ʧʦʯʚʘʤ;  

6) ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ. 

ʊʘʢʞʝ ʜʘʥʥʳʡ ʟʘʢʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʪʥʦʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ ʧʦʯʚ ʧʨʠ 

ʟʘʧʝʯʘʪʳʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʪʘʢʠʭ ʧʦʥʷʪʠʡ ʢʘʢ 

ʨʝʝʩʪʨ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ, ʧʘʩʧʦʨʪ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ  

ʠ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ. ʕʪʠʤ ʞʝ ɿʘʢʦʥʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʨʳ  

ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʮʝʣʠ, ʧʨʠʥʮʠʧʳ ʠ ʦʙʱʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʢʦʪʦʨʦʛʦ, ʦʧʨʝʜʝʣʝʥʳ ʚ ɿʘʢʦʥʝ ʛ. ʄʦʩʢʚʳ ˉ 65 çʆʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝè ʦʪ 20.10.2004 ʛ. [17].   

 ɿʘʢʦʥ ʛ. ʄʦʩʢʚʳ ˉ 17 çʆ ʟʘʱʠʪʝ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡè, ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʩʧʠʩʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʢʦʩʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʭʨʘʥʫ ʧʦʯʚ. ɼʘʥʥʳʡ ʟʘʢʦʥ 

ʦʧʨʝʜʝʣʷʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʢʘʢ ʯʘʩʪʠ ʟʝʣʸʥʦʛʦ ʤʘʩʩʠʚʘ [18]. 

ʇʦʩʣʝʜʦʚʘʚ ʧʨʠʤʝʨʫ ʄʦʩʢʚʳ, ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʉʦʙʨʘʥʠʝʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʙʳʣ 

ʧʨʠʥʷʪ ɿʘʢʦʥ ˉ 155-21 çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè ʦʪ 17.04.2006 ʛ. ʠ ɿʘʢʦʥ ˉ 396-88 çʆ ʟʝʣʸʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝè ʦʪ 28.06.2010 ʛ.  ɸ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʦ - 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʜʟʦʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʘʚʠʣʘ ʧʦ ʚʝʜʝʥʠʶ ʨʝʝʩʪʨʘ ʠ ʦʭʨʘʥʳ 

ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ - ʇʨʘʚʠʣʘ ʦʭʨʘʥʳ ʧʦʯʚ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, 2006 ʛ. [19.20]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʧʦʣʦʞʝʥʠʷʤʠ ʠ 

ʧʨʦʯʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ 

ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ (ɻʆʉʊ), ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ: 

1. ɻʆʉʊ 27593-88. ʇʦʯʚʳ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

2. ɻʆʉʊ 17.5.3.04-83. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɿʝʤʣʠ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʝʤʝʣʴ. 

3. ɻʆʉʊ 17.5.1.01-83 ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ. 

http://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_17.5.1.01-83
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4. ɻʆʉʊ 17.4.2.02-83. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠʛʦʜʥʦʩʪʠ ʥʘʨʫʰʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚ ʜʣʷ ʟʝʤʣʝʚʘʥʠʷ. 

5. ɻʆʉʊ 17.4.2.03-86. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʇʘʩʧʦʨʪ ʧʦʯʚ. 

6. ɻʆʉʊ 17.4.1.02-83. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ. 

7. ɻʆʉʊ 17.4.2.01-81. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

8. ɻʆʉʊ 17.4.3.01-83. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙ. 

9. ɻʆʉʊ 17.4.3.03-85. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

10. ɻʆʉʊ 17.4.3.04-85. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʦʣʶ  

ʠ ʦʭʨʘʥʝ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. 

11. ɻʆʉʊ 17.4.3.06-86. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʦʯʚ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʥʠʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

12. ɻʆʉʊ 17.4.4.02-84. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ  

ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

13. ɻʆʉʊ ʈ ʀʉʆ 14507-2011 ʂʘʯʝʩʪʚʦ ʧʦʯʚʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

14. ʉʘʥʇʠʅ 2.1.7.1287-03. ʇʦʯʚʘ, ʦʯʠʩʪʢʘ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ, ʙʳʪʦʚʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʪʭʦʜʳ, ʩʘʥʠʪʘʨʥʘʷ ʦʭʨʘʥʘ ʧʦʯʚʳ. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ  

ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ. 

15. ʉʘʥʇʠʅ 42-128-4433-87. ʆʙʱʝʩʦʶʟʥʳʝ (ʦʙʱʝʬʝʜʝʨʘʣʴʥʳʝ) ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. 

16. ʉʘʥʇʠʅ 2.1.7.1322-03. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʤʝʱʝʥʠʶ  

ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʄʦʩʢʚʘ. 2003. 

17. ʉʇ 2.1.7.1386-03. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʪʦʢʩʠʯʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʄʦʩʢʚʘ. 2003. 

18. ʉʚʦʜ ʧʨʘʚʠʣ ʧʦ ʠʥʞʝʥʝʨʥʳʤ ʠʟʳʩʢʘʥʠʷʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʇ 11-102-97 

çʀʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 

19. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʯʚʳ (ʥʦʨʤʘʪʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ). ʄʦʩʢʚʘ, 1993. 
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20. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ. ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ)  

ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʆɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. 

ɻʅ 2.1.7.2041-06, ɻʅ 2.1.7.2042-06. ʄʦʩʢʚʘ 2006. 

21. ʄʋ 2.1.7.730-99. ʇʦʯʚʘ, ʦʯʠʩʪʢʘ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ, ʙʳʪʦʚʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʪʭʦʜʳ. ʉʘʥʠʪʘʨʥʘʷ ʦʭʨʘʥʘ ʧʦʯʚʳ. ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ 

ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ. ʄʠʥʟʜʨʘʚ ʈʦʩʩʠʠ, ʄʦʩʢʚʘ 1999. 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʥʘ ʩʪʘʜʠʠ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʟʝʤʣʝʦʪʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʣʶʙʦʛʦ ʚʠʜʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʱʝ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ 

ʩʦʩʪʦʷʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʘʥʘʮʠʠ (ʨʝʘʙʠʣʠʪʘʮʠʠ) ʪʝʨʨʠʪʦʨʠʡ [38]. 

ʂʘʯʝʩʪʚʦ ʧʦʯʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʁ ʧʦʯʚ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʟʣʠʯʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, 

ʨʝʘʢʮʠʷ ʧʦʯʚ, ʠ ʪ.ʜ.) ʠ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ 

ʟʜʦʨʦʚʴʝ (ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ).  

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʫʯʘʩʪʢʦʚ ʦʟʝʣʝʥʝʥʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʟʦʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ 

ʛʦʨʦʜʘ, ʚʢʣʶʯʘʷ ʟʘʧʝʯʘʪʘʥʥʳʝ ʧʦʯʚʳ ʠ ʥʝ ʩʢʘʣʴʥʳʝ ʪʠʧʳ ʛʨʫʥʪʦʚ. 

ʅʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʣʠʰʴ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʙʫʬʝʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʥʠ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ çʉʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ ʉʘʥʇʠʅ 2.1.7.1287-03è ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʨʘʟʣʠʯʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʦʧʨʝʜʝʣʷʶʪ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʤr, 

ʪʘʢ ʠ ʢ ʛʦʨʦʜʩʢʠʤ ʧʦʯʚʘʤ); ʥʝ ʠʤʝʶʪ ʤʝʭʘʥʠʟʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʠʚʰʠʡʩʷ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ; ʥʝ ʫʯʠʪʳʚʘʶʪ ʙʫʬʝʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ 

[38]. 
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ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ ʠʟʣʦʞʝʥʳ ʚ ʉʘʥʇʠʅ 

2.1.7.1287-03. ʅʘʩʪʦʷʱʠʝ ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʧʨʝʜʲʷʚʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʞʠʣʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ, ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʠ ʢʫʨʦʨʪʥʳʤ ʟʦʥʘʤ, ʟʦʥʘʤ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʝʤʦʚ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʦʝʤʦʚ, ʪʝʨʨʠʪʦʨʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʨʫʛʠʤ, ʛʜʝ 

ʚʦʟʤʦʞʥʦ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ [36]. 

ɺ ʧʦʯʚʘʭ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʘʭ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʫʨʦʚʥʠ), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʩʧʝʮʠʬʠʢʠ, 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʬʦʥʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʟʦʥ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʠʩʢʘ): ʜʝʪʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʧʦʨʪʠʚʥʳʭ, ʠʛʨʦʚʳʭ, ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ 

ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʧʣʦʱʘʜʦʢ ʦʪʜʳʭʘ, ʟʦʥ ʨʝʢʨʝʘʮʠʠ, ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʝʤʦʚ, 

ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ. 

ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.1.7.1287-03 ʚ ʧʦʯʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ: 

- ʧʦ ʩʘʥʠʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ) ʠʣʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʆɼʂ) 

ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ; 

- ʧʦ ʩʘʥʠʪʘʨʥʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʘʢʠʭ-ʣʠʙʦ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʵʥʪʝʨʦʚʠʨʫʩʦʚ. ʀʥʜʝʢʩ ʩʘʥʠʪʘʨʥʦ-

ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʚʳʰʝ 10 ʢʣʝʪʦʢ/ʛ ʧʦʯʚʳ; 
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- ʧʦ ʩʘʥʠʪʘʨʥʦ-ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʛʝʦʛʝʣʴʤʠʥʪʦʟʳ, ʣʷʤʙʣʠʦʟ, ʘʤʝʙʠʘʟ ʠ ʜʨ.), ʷʠʮ ʛʝʦʛʝʣʴʤʠʥʪʦʚ, 

ʮʠʩʪ (ʦʦʮʠʩʪʳ), ʢʠʰʝʯʥʳʭ, ʧʘʪʦʛʝʥʥʳʭ, ʧʨʦʩʪʝʡʰʠʭ; 

- ʧʦ ʩʘʥʠʪʘʨʥʦ-ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʥʘʣʠʯʠʝ ʧʨʝʠʤʘʛʠʥʘʣʴʥʳʭ ʬʦʨʤ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʤʫʭ; 

- ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʩʘʥʠʪʘʨʥʦʝ ʯʠʩʣʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʥʠʞʝ 

0,98 (ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ). 

ʇʦʯʚʳ, ʦʪʚʝʯʘʶʱʠʝ ʚʩʝʤ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ 

ʢʘʪʝʛʦʨʠʠ "ʯʠʩʪʘʷ". 

ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ ʠ ʩʪʝʧʝʥʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ [40]. 

 

1.3 ɺʠʜʳ (ʨʘʟʥʦʦʙʨʘʟʠʝ) ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʠʚʦʟʥʳʭ ʩʫʙʩʪʨʘʪʦʚ (ʧʦʯʚʦʧʦʜʦʙʥʳʭ ʪʝʣ) 

 

ʋʯʝʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʯʚʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʪʝʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ, ʠʟʤʝʥʝʥʥʫʶ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʫʶ ʯʝʣʦʚʝʢʦʤ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʫʶ ʞʠʚʫʶ ʤʘʪʝʨʠʶ ʠ ʩʧʦʩʦʙʥʫʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʞʠʟʥʴ ʨʘʩʪʝʥʠʡ 

[57].  

ʇʦʯʚʳ ʚ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʝʩʪʘ ʘʢʪʠʚʥʦʩʪʠ ʣʶʜʝʡ [51]. 

ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ''ʝʩʪʝʩʪʚʝʥʥʦʡ'' ʠʣʠ ʥʝʥʘʨʫʰʝʥʥʦʡ (ʠʣʠ ʤʠʥʠʤʘʣʴʥʦ 

ʥʘʨʫʰʝʥʥʦʡ) ʧʦʯʚʳ ʠʟʤʝʥʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ ʫʨʙʘʥʠʟʘʮʠʠ. ɼʣʷ 

ʚʳʩʦʢʦ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤʠ 

ʧʦʯʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ [54]. 

ʉʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʚ ʧʦʯʚ. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ ʧʦʯʚʦʚʝʜʦʚ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʡ ʮʝʥʪʨ ʧʦ ʧʦʯʚʘʤ, ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʝʢʪ çɺʩʝʤʠʨʥʦʡ 



 

22 

 

ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʳ ʧʦ ʧʦʯʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤè (World Reference Base for Soil Resources) 

[53,58]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʫʚʩʪʚʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʮʝʣʦʩʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʪʦʩʬʝʨʫ ʠ ʧʝʜʦʩʬʝʨʫ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʝʡʩʪʚʫʝʪ ɻʆʉʊ 25100-95, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʦʙʱʠʤ ʪʝʨʤʠʥʦʤ çʪʝʭʥʦʛʝʥʥʳʝ ʛʨʫʥʪʳè, ʪ. 

ʝ. ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʫʥʪʳ (ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʧʦʯʚʳ), ʠʟʤʝʥʝʥʥʳʝ ʠʣʠ ʧʝʨʝʤʝʱʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ [31]. 

ʊʘʢʞʝ, ʚʳʜʝʣʷʶʪ ʧʨʠʨʦʜʥʳʝ ʧʝʨʝʤʝʱʝʥʥʳʝ (ʪʝʭʥʦʛʝʥʥʦ-ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ) 

ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʨʠʨʦʜʥʳʝ ʛʨʫʥʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʤʝʱʝʥʳ ʩ ʤʝʩʪ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʟʘʣʝʛʘʥʠʷ, ʯʘʩʪʠʯʥʦ ʧʦʜʚʝʨʛʥʫʪʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

ɼʣʷ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʥʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʩʦʟʜʘʥʦ ʥʠ ʦʜʥʦʡ ʦʙʲʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʘʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʙʳ ʫʯʠʪʳʚʘʣʘ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ çʘʥʪʨʦʧʦʛʝʥʥʳʭè ʠ çʪʝʭʥʦʛʝʥʥʳʭè ʧʦʯʚ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʚʳʜʝʣʷʶʪ ʪʠʧʳ ʠ ʢʣʘʩʩʳ (ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ): ʢʣʘʩʩ çʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʦʯʚè ʩ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ï ʪʝʭʥʦʟʝʤʳ ʠ ʣʠʪʦʟʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ 

ʧʦʯʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʧʦ ʤʦʱʥʦʩʪʠ [16]. ʊʘʢʞʝ, ʚʳʜʝʣʷʶʪʩʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʠ 

ʜʝʩʪʨʫʢʮʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ (ʟʘʩʦʣʝʥʥʳʝ, ʧʦʜʢʠʩʣʝʥʥʳʝ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠ ʪ. ʜ.) ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʛʨʘʜʘʮʠʠ [5]. 

ɺʳʜʝʣʷʶʪ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʤʝʥʷʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʚʧʣʦʪʴ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʊʘʢʠʝ 

ʧʦʯʚʳ ʠʣʠ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʤʠ 

(ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ) [10]. 

ɸʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ ï ʪɻʦ ʧʦʯʚʳ, ʧʨʦʬʠʣʴ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ 

ʘʛʨʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʛʦʤʦʛʝʥʥʦʛʦ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʨʝʟʢʦ ʩʤʝʥʷʶʱʝʛʦʩʷ 

ʣʶʙʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʯʚʝʥʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
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ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ [24,10]. ʊʦ ʝʩʪʴ ʵʪʦ ʪʘʢʠʝ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ ʪʝʭʥʦʛʝʥʥʳʝ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʚʝʩʴ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʶʪ ʝʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ ʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ ʠ ʥʝ ʚʩʝʛʜʘ 

ʥʝʩʫʪ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [21]. 

ʇʨʠ ʧʦʛʨʝʙʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʣʦʝʤ ʧʨʠʨʦʜʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʣʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ, ʠʣʠ ʥʘʥʦʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʜʦ 40 ʩʤ ʦʙʨʘʟʫʶʪʩʷ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ 

ʛʫʤʫʩʦʚʦ-, ʘʨʪʠ-, ʫʨʙʠ-, ʪʦʢʩʠ- ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ (ʧʦʜʪʠʧʳ ʚ ʪʠʧʘʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ). 

ʇʦʯʚʝʥʥʳʝ ʪʝʣʘ, ʩʦʭʨʘʥʠʚʰʠʝ ʩʚʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʘʩʬʘʣʴʪʦʤ ʠʣʠ ʤʦʱʥʳʤ ʩʣʦʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʣʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʫʪʨʘʯʠʚʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʚʷʟʝʡ. ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʧʦʯʚʳ ʥʝ 

ʤʦʛʫʪ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʤʝʛʘʧʦʣʠʩʘ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʧʦʣʣʶʪʘʥʪʳ, ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʘʥʠʪʘʨʥʫʶ, ʚʦʜʦ-, ʠ ʛʘʟʦ- 

ʠ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʠ.  

ʅʘʥʝʩʝʥʥʳʡ ʥʘ ʧʦʯʚʫ ʤʦʱʥʳʡ ʩʣʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʧʦʨʦʜʳ ʥʝ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʩʭʝʤʫ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ ð 

ʥʝʪ ʛʫʤʫʩʦʚʦʛʦ ʠʣʠ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʥʝʪ ʩʠʩʪʝʤʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʩʪʘʝʪʩʷ ʦʜʠʥ ʚʘʨʠʘʥʪ ʩʪʨʦʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ð ʧʨʠʚʥʝʩʝʥʥʳʡ 

(ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ) ʛʫʤʫʩʦʚʳʡ ʠʣʠ ʪʦʨʬʷʥʳʡ ʛʦʨʠʟʦʥʪ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚ ʩ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʦʢʨʳʚʘʶʱʠʡ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʥʝʨʘʣʴʥʫʶ ʧʦʨʦʜʫ, ʣʠʙʦ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʫʶ ʪʦʣʱʫ. ʊʘʢʠʝ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʚʦʡʩʪʚ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠʤʝʶʪ 

ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ [2] ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ ð ʭʝʤʦʟʝʤ, ʢʫʣʴʪʫʨʦʟʝʤ, 

ʫʨʙʘʥʦʟʝʤ (ʤʦʱʥʦʩʪʴ ʧʨʠʚʥʝʩʝʥʥʦʡ ʪʦʣʱʠ ʙʦʣʝʝ 40 ʩʤ), ʫʨʙʦʧʦʯʚʘ, ʪʝʭʥʦʧʦʯʚʘ, 

ʨʝʢʨʝʘʟʝʤ, ʢʦʥʩʪʨʫʢʪʦʟʝʤ, ʨʝʧʣʘʥʪʦʟʝʤ, ʫʨʙʘʥʦʟʝʤ (ʤʦʱʥʦʩʪʴ ʧʨʠʚʥʝʩʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʤʝʥʝʝ 40 ʩʤ). 

ʅʘʥʝʩʷ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʫʶ ʧʦʨʦʜʫ ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ, ʯʝʣʦʚʝʢ ʟʘʧʫʩʢʘʝʪ ʵʣʝʤʝʥʪʳ 

ʧʨʦʮʝʩʩʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʬʠʣʝʦʙʨʘʟʫʶʱʠʡ ʧʨʦʮʝʩʩ ʚ ʫʨʙʦʵʢʦʩʠʩʪʝʤʘʭ 



 

24 

 

ʤʝʛʘʧʦʣʠʩʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʛʦʨʦʜʝ ʝʛʦ 

ʩʢʦʨʦʩʪʴ ʚʳʰʝ. ʅʘʣʠʯʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʛʫʤʫʩʦʚʳʤ ʠ ʧʦʜʩʪʠʣʘʶʱʠʤ ʝʛʦ 

ʤʠʥʝʨʘʣʴʥʳʤ ʩʣʦʝʤ. ʅʘ ʛʨʫʥʪʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʨʦʮʝʩʩ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʛʦʨʥʳʭ ʧʦʨʦʜ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʧʦʯʚ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʝʛʦ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ. ʅʦʚʳʡ ʮʠʢʣ ʧʨʦʬʠʣʝʦʙʨʘʟʫʶʱʝʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʳʤ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʢ 

ʠʩʧʦʣʴʟʫʝʪ ʫʞʝ ʩʦʟʜʘʥʥʳʡ ʧʨʠʨʦʜʦʡ ʢʘʧʠʪʘʣ ð ʛʫʤʫʩʦʚʳʡ ʤʘʪʝʨʠʘʣ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚ çʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʯʚ ʈʦʩʩʠʠè ʚ ʩʪʚʦʣʝ ʩʠʥʣʠʪʦʛʝʥʥʳʭ ʧʦʯʚ ʥʘʨʘʚʥʝ ʩʦ 

ʩʪʨʘʪʦʟʝʤʘʤʠ, ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ, ʩʣʘʙʦʨʘʟʚʠʪʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ ʚʚʝʩʪʠ ʝʱʝ 

ʦʜʠʥ ʦʪʜʝʣ ð ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ. ʆʪʜʝʣ ʙʫʜʝʪ ʦʙʲʝʜʠʥʷʪʴ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ ʠʣʠ ʪʦʨʬʷʥʳʡ ʛʦʨʠʟʦʥʪ (RY, RU ʠʣʠ RT) 

ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 40 ʩʤ ʟʘʣʝʛʘʝʪ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ D, ʦʙʨʘʟʦʚʘʥʥʦʤ in situ ʠʣʠ 

ʧʨʠʚʥʝʩʝʥʥʦʤ ʠʟʚʥʝ.  

ɺ ʦʪʜʝʣʝ çʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝè ʚʳʜʝʣʝʥʦ 6 ʪʠʧʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʨʛʘʥʦʛʝʥʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʠ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ. 

¶ ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʩʝʨʦʛʫʤʫʩʦʚʳʝ RY-D. ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ 

ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʩʝʨʦʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʤʦʱʥʦʩʪʴʶ 5ï40 ʩʤ, ʠʤʝʶʱʠʤ 

ʨʝʟʢʫʶ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʥʠʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ. 

ɺʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʧʦʜʪʠʧʦʚ ʧʦ ʥʘʣʠʯʠʶ ʚ ʧʦʜʩʪʠʣʘʶʱʝʤ ʩʫʙʩʪʨʘʪʝ ʧʨʠʟʥʘʢʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʤʝʭʘʥʠʟʤʘʭ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʡ ʧʦʯʚʘʤʠ. 

¶ ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʪʝʤʥʦʛʫʤʫʩʦʚʳʝ RU-D. ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ 

ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʪʝʤʥʦʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʨʝʟʢʦ ʧʝʨʝʭʦʜʷʱʠʤ 

ʚ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʫʙʩʪʨʘʪ. ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʧʝʣʦʟʝʤʳ RW-D. 

ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʤʘʣʦʤʦʱʥʳʤ (ʜʦ 5 ʩʤ) ʩʝʨʦʛʫʤʫʩʦʚʳʤ 

ʛʦʨʠʟʦʥʪʦʤ, ʠʤʝʶʱʠʤ ʨʝʟʢʫʶ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʥʠʤ 

ʩʫʛʣʠʥʠʩʪʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ.  
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¶ ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʧʩʘʤʤʦʟʝʤʳ RW-D. ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ 

ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʤʘʣʦʤʦʱʥʳʤ (ʜʦ 5 ʩʤ) ʩʝʨʦʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ, 

ʠʤʝʶʱʠʤ ʨʝʟʢʫʶ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʥʠʤ ʤʠʥʝʨʘʣʴʥʳʤ 

ʩʫʙʩʪʨʘʪʦʤ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

¶  ʀʥʪʦʨʜʫʮʠʨʦʚʘʥʥʳʝ ʩʣʦʠʩʪʳʝ RW-Dr. ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ 

ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʤʘʣʦʤʦʱʥʳʤ (ʜʦ 5 ʩʤ) ʩʝʨʦʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ, 

ʠʤʝʶʱʠʤ ʨʝʟʢʫʶ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʥʠʤ ʩʣʦʠʩʪʳʤ 

ʤʠʥʝʨʘʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ.  

¶ ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʪʦʨʬʷʥʳʝ RT-D. ʆʙʲʝʜʠʥʷʝʪ ʧʦʯʚʳ 

ʩ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤ ʪʦʨʬʷʥʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʨʝʟʢʦ ʧʝʨʝʭʦʜʷʱʠʤ ʚ ʤʠʥʝʨʘʣʴʥʳʡ 

ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʫʙʩʪʨʘʪ.  

ɻʣʘʚʘ 2. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ - ʩʘʤʳʡ ʩʝʚʝʨʥʳʡ ʠʟ ʛʦʨʦʜʦʚ ʤʠʨʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ 

ʯʝʣʦʚʝʢ. ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ, ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʥʝʚʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʥʘ ʧʨʠʣʝʛʘʶʱʝʤ ʢ ʫʩʪʴʶ ʨʝʢʠ ʅʝʚʳ ʧʦʙʝʨʝʞʴʝ ʅʝʚʩʢʦʡ ʛʫʙʳ ʌʠʥʩʢʦʛʦ 

ʟʘʣʠʚʘ ʠ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʩʪʨʦʚʘʭ ʅʝʚʩʢʦʡ ʜʝʣʴʪʳ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ð 

1439 ʢʤĮ [35]. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (ʙʝʟ ʫʯʸʪʘ ʧʨʠʛʦʨʦʜʦʚ) ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ 60Á 5ô (ʇʨʦʤʟʦʥʘ 

ʇʘʨʥʘʩ) ʠ 59Á 48ô ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ (ɸʚʠʘʛʦʨʦʜʦʢ). ʂʦʦʨʜʠʥʘʪʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ð 

59Á57ǋ ʩ. ʰ. 30Á19ǋ ʚ. ʜ. ɿʘʥʠʤʘʷ ʧʨʠʣʝʛʘʶʱʝʝ ʢ ʫʩʪʴʶ ʨʝʢʠ ʅʝʚʳ ʧʦʙʝʨʝʞʴʝ ʅʝʚʩʢʦʡ 

ɻʫʙʳ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʨʦʚʘ ʅʝʚʩʢʦʡ ʜʝʣʴʪʳ, ʛʦʨʦʜ ʧʨʦʪʷʥʫʣʩʷ ʩ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʥʘ 90 ʢʤ. ɺʳʩʦʪʘ ʛʦʨʦʜʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦ ʨʘʡʦʥʘʤ: 

ʮʝʥʪʨ ð 1ð5 ʤ, ʩʝʚʝʨ ð 5ð30 ʤ, ʶʛ ʠ ʶʛʦ-ʟʘʧʘʜ ð 5ð22 ʤ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʤʝʩʪʦ ʚ 

ʯʝʨʪʝ ʛʦʨʦʜʘ ð ɼʫʜʝʨʛʦʬʩʢʠʝ ʚʳʩʦʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ (ɺʦʨʦʥʴʷ ʛʦʨʘ) 176 ʤ.  

ʊʝʨʨʠʪʦʨʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɹʘʣʪʠʡʩʢʦʛʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ ʠ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʜʨʝʚʥʠʤʠ ʦʩʘʜʦʯʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʠ ʟʘʣʝʛʘʝʪ ʥʘ 

ʛʣʫʙʠʥʘʭ ʦʪ 140 ʤ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʂʫʨʦʨʪʥʦʡ ʟʦʥʳ, ʜʦ 300 ʤ ʫ ʶʞʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠʤʝʶʪʩʷ ʨʘʜʠʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʫʨʘʥʦʚʳʤʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷʤʠ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ 



 

26 

 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ [15].  

ʂʣʠʤʘʪ ʇʝʪʝʨʙʫʨʛʘ ʫʤʝʨʝʥʥʳʡ, ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʢ ʫʤʝʨʝʥʥʦ-ʤʦʨʩʢʦʤʫ. ʊʘʢʦʡ ʪʠʧ ʢʣʠʤʘʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʠ 

ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ. ʕʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚ ʘʪʤʦʩʬʝʨʫ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ. 

ɼʣʷ ʛʦʨʦʜʘ ʭʘʨʘʢʪʝʨʥʘ ʯʘʩʪʘʷ ʩʤʝʥʘ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʃʝʪʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ 

ʚʝʪʨʳ, ʟʠʤʦʡ ʟʘʧʘʜʥʳʝ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʝ [14]. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʬʦʨʤʠʨʫʝʪʩʷ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦʜ 

ʚʣʠʷʥʠʝʤ, ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ. 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠʟ ɸʪʣʘʥʪʠʢʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʠ 

ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʳʯʥʦ ʚʝʪʨʝʥʦʡ ʧʘʩʤʫʨʥʦʡ ʧʦʛʦʜʦʡ, ʘ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʙʦʣʴʰʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ï ʚ ʫʩʣʦʚʠʷʭ 

ʷʩʥʦʡ ʙʝʟʚʝʪʨʝʥʥʦʡ ʧʦʛʦʜʳ. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʣʷʝʪ 5,6Áʉ. ʅʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ ï ʜʝʢʘʙʨʴ ʠ ʬʝʚʨʘʣʴ ʩʦ ʩʨʝʜʥʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ï7,9...ï10,4Áʉ. ʅʘʠʙʦʣʝʝ ʪʸʧʣʳʡ ʤʝʩʷʮ ï ʠʶʣʴ, ʩʦ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 19,5Áʉ. 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʨʝʥʜ, ʢʦʪʦʨʳʡ 

ʦʙʫʩʣʦʚʣʝʥ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ çʛʦʨʦʜʩʢʦʛʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘè -  ʣʦʢʘʣʴʥʦʛʦ çʚʦʟʤʫʱʝʥʠʷè 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ. ʎʝʥʪʨ çʛʦʨʦʜʩʢʦʛʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘè 

ʦʙʳʯʥʦ ʩʜʚʠʥʫʪ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʚ ʩʪʦʨʦʥʫ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ. ʊʘʢ, ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʷʜʨʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʥʘʭʦʜʠʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ɸʜʤʠʨʘʣʪʝʡʩʢʦʤ 

ʨʘʡʦʥʘʭ. 

ɺ ʩʨʝʜʥʝʤ, ʟʘ ʛʦʜ ʚ ʇʝʪʝʨʙʫʨʛʝ ʙʳʚʘʝʪ 177 ʧʘʩʤʫʨʥʳʭ ʜʥʝʡ ʧʦ ʦʙʱʝʡ ʦʙʣʘʯʥʦʩʪʠ. 

ɺ ʩʦʣʥʝʯʥʳʝ ʜʥʠ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʷʥʠʷ ʩʦʣʥʮʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 2 ʯʘʩʦʚ ʚ 

ʜʝʢʘʙʨʝ ʜʦ 10,1 ʯʘʩʘ ʚ ʠʶʥʝ.  
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ɼʣʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘï ʦʢʦʣʦ 80% (ʣʝʪʦʤ ï 

60-70%, ʘ ʟʠʤʦʡ ï 83-88%).  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 653 ʤʤ. ɺʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.   

ʆʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ: ʥʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ 67% 

(ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʣʝ ï ʘʚʛʫʩʪʝ) ʠ ʪʦʣʴʢʦ 33% ï ʥʘ ʭʦʣʦʜʥʳʡ (ʤʠʥʠʤʫʤ ʚ ʬʝʚʨʘʣʝ ï 

ʤʘʨʪʝ). ʊʚʝʨʜʳʝ ʦʩʘʜʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩ ʜʝʢʘʙʨʷ ʧʦ ʬʝʚʨʘʣʴ, ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ ï ʞʠʜʢʠʝ, ʘ 

ʩʤʝʰʘʥʥʳʝ (ʤʦʢʨʳʡ ʩʥʝʛ ʠʣʠ ʩʥʝʛ ʩ ʜʦʞʜʸʤ) ʥʝ ʙʳʚʘʶʪ ʪʦʣʴʢʦ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ. ɻʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, 

ʧʨʠʤʝʨʥʦ ʥʘ 11% [49]. 

ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʚʩʝʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʜʦʩʪʠʛʘʝʪ 

282 ʢʤ, ʘ ʠʭ ʚʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7 % ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ʈʝʢʘ ʅʝʚʘ, ʚʧʘʜʘʶʱʘʷ ʚ ʅʝʚʩʢʫʶ ʛʫʙʫ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ (ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ), 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʦʜʥʦʡ ʤʘʛʠʩʪʨʘʣʴʶ ʛʦʨʦʜʘ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳ ʨʫʢʘʚʘ ʜʝʣʴʪʳ: 

ɹʦʣʴʰʘʷ ʠ ʄʘʣʘʷ ʅʝʚʘ, ʉʨʝʜʥʷʷ ʠ ʄʘʣʘʷ ʅʝʚʢʠ, ʌʦʥʪʘʥʢʘ, ʄʦʡʢʘ, ɽʢʘʪʝʨʠʥʛʦʬʢʘ, 

ʂʨʝʩʪʦʚʢʘ, ʂʘʨʧʦʚʢʘ, ɾʜʘʥʦʚʢʘ, ʉʤʦʣʝʥʢʘ, ʇʨʷʞʢʘ, ʂʨʦʥʚʝʨʢʩʢʠʡ ʧʨʦʣʠʚ; ʢʘʥʘʣʳ ï 

ʄʦʨʩʢʦʡ, ʆʙʚʦʜʥʳʡ, ʂʘʥʘʣ ɻʨʠʙʦʝʜʦʚʘ, ʂʨʶʢʦʚ ʢʘʥʘʣ. ʆʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ʅʝʚʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ: ʀʞʦʨʘ, ʉʣʘʚʷʥʢʘ, ʄʫʨʟʠʥʢʘ, ʆʭʪʘ, ʏʝʨʥʘʷ ʨʝʯʢʘ.  

ɺ ʜʝʣʴʪʝ ʅʝʚʳ ʨʘʩʧʦʣʦʞʝʥʳ ʦʩʪʨʦʚʘ, ʢʨʫʧʥʝʡʰʠʝ ʠʟ ʥʠʭ: ɺʘʩʠʣʴʝʚʩʢʠʡ, 

ʇʝʪʨʦʛʨʘʜʩʢʠʡ, ʂʨʝʩʪʦʚʩʢʠʡ, ɼʝʢʘʙʨʠʩʪʦʚ. ʆʩʪʨʦʚ ʂʦʪʣʠʥ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ 

ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ [26]. 

ɿʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʧʨʠʛʦʨʦʜʦʚ ʚʤʝʩʪʝ ʩ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʨʥʦ 40 % ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʦ ʜʘʥʥʳʤ ʥʘ 2002 ʛʦʜ). 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʚʳʰʘʝʪ 31 ʪʳʩʷʯʫ ʛʘ, ʚ ʠʭ ʯʠʩʣʝ 68 ʧʘʨʢʦʚ, 

166 ʩʘʜʦʚ, 730 ʩʢʚʝʨʦʚ, 232 ʙʫʣʴʚʘʨʘ, 750 ʦʟʝʣʝʥʸʥʥʳʭ ʫʣʠʮ. 

ɿʝʣʝʥʳʝ ʟʦʥʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʫʩʣʦʚʠʷʭ: ʥʘ ʪʝʨʨʘʩʘʭ ʧʦʙʝʨʝʞʴʷ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ (ʧʘʨʢʠ ʉʪʨʝʣʴʥʳ, ʇʝʪʝʨʛʦʬʘ ʠ 

ʃʦʤʦʥʦʩʦʚʘ), ʤʦʨʝʥʥʦʡ ʨʘʚʥʠʥʝ (ʧʘʨʢʠ ʛ.ʇʫʰʢʠʥ), ʢʘʤʦʚʳʭ ʭʦʣʤʘʭ (ʆʩʠʥʦʚʘʷ ʨʦʱʘ, 
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ʐʫʚʘʣʦʚʩʢʠʡ ʇʘʨʢ). ʅʝʢʦʪʦʨʳʝ ʧʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʜʦ ʩʠʭ ʧʦʨ 

ʩʦʭʨʘʥʠʚʰʠʝ ʩʚʦʡ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ (ʉʦʩʥʦʚʢʘ, ʋʜʝʣʴʥʳʡ ʧʘʨʢ) [39]. 

ʅʘ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʩʦʭʨʘʥʠʚʰʠʝ ʦʙʣʠʢ ʧʦʜʟʦʥʳ 

ʶʞʥʦʡ ʪʘʡʛʠ: ʈʞʝʚʩʢʠʡ ʣʝʩʦʧʘʨʢ, ʖʥʪʦʣʦʚʩʢʠʡ ʟʘʢʘʟʥʠʢ, ʣʝʩʥʳʝ ʦʩʪʨʦʚʢʠ ʚʜʦʣʴ ʨʝʢʠ 

ʆʭʪʳ, ʊʘʣʣʠʥʩʢʦʛʦ ʰʦʩʩʝ, ʤʝʞʜʫ ʨʝʢʦʡ ʅʝʚʦʡ ʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ ʥʘ ʄʦʩʢʚʫ [14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦʯʚ ʠ ʩʣʦʞʥʦʛʦ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɻʣʘʚʘ 3. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʨʫʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʟʝʣʝʥʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʠ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ɸʜʤʠʨʘʣʪʝʡʩʢʦʛʦ, ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʦʛʦ, 

ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ, ʇʨʠʤʦʨʩʢʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʊʘʢ ʞʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʢʫʧʣʝʥʳ ʛʨʫʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ 

ʛʦʨʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ʈʠʩʫʥʦʢ 1 
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ɸʜʤʠʨʘʣʪʝʡʩʢʠʡ ʨʘʡʦʥ. 

ɸʜʤʠʨʘʣʪʝʡʩʢʠʡ ʨʘʡʦʥ ð ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʅʝʚʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ 

ʩʫʱʝʩʪʚʫʶʪ ʩ 11 ʤʘʨʪʘ 1994 ʛʦʜʘ (ʧʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʃʝʥʠʥʩʢʦʛʦ ʠ ʆʢʪʷʙʨʴʩʢʦʛʦ 

ʨʘʡʦʥʦʚ). ʇʣʦʱʘʜʴ ʨʘʡʦʥʘ - 13,82 ʢʤĮ. ʅʘʩʝʣʝʥʠʝ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 162 887 ʯʝʣ. (ʥʘ 

1.01.2016) [44]. 

ʊʝʨʨʠʪʦʨʠʶ ʨʘʡʦʥʘ ʧʝʨʝʩʝʢʘʶʪ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʨʝʢʘ ʄʦʡʢʘ, ʢʘʥʘʣ ɻʨʠʙʦʝʜʦʚʘ, 

ʨʝʢʘ ʌʦʥʪʘʥʢʘ, ʆʙʚʦʜʥʳʡ ʢʘʥʘʣ, ʘ ʪʘʢʞʝ ʉʘʜʦʚʘʷ ʫʣʠʮʘ, ʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ð ʜʚʝ ʣʫʯʝʚʳʭ 

ʤʘʛʠʩʪʨʘʣʠ, ʧʨʦʪʷʥʫʚʰʠʝʩʷ ʦʪ ɸʜʤʠʨʘʣʪʝʡʩʪʚʘ ð ɻʦʨʦʭʦʚʘʷ ʫʣʠʮʘ ʠ ɺʦʟʥʝʩʝʥʩʢʠʡ 

ʧʨʦʩʧʝʢʪ, ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʝ ʀʟʤʘʡʣʦʚʩʢʠʡ ʧʨʦʩʧʝʢʪ, ʘ ʪʘʢʞʝ ʄʦʩʢʦʚʩʢʠʡ, ʃʝʨʤʦʥʪʦʚʩʢʠʡ 

ʠ ʉʪʘʨʦ-ʇʝʪʝʨʛʦʬʩʢʠʡ ʧʨʦʩʧʝʢʪʳ. 

ɺ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʢʘʢ, ʩʘʜ ʆʣʠʤʧʠʷ (ʤʝʞʜʫ ʂʣʠʥʩʢʠʤ ʠ 

ʄʘʣʦʜʝʪʩʢʦʩʝʣʴʩʢʠʤ ʧʨʦʩʧʝʢʪʘʤʠ), ʀʟʤʘʡʣʦʚʩʢʠʡ ʩʘʜ (ʥʘ ʀʟʤʘʡʣʦʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ), 

ʇʘʨʢ çɽʢʘʪʝʨʠʥʛʦʬè, ʖʩʫʧʦʚʩʢʠʡ ʩʘʜ, ʅʠʢʦʣʴʩʢʠʡ ʩʘʜ, ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʩʘʜ ʠ 

ʥʝʩʢʦʣʴʢʦ ʩʢʚʝʨʦʚ. 

ʈʘʡʦʥ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ ʚʳʙʨʦʩʫ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (35,4 % ʦʪ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʚʳʙʨʦʩʦʚ). 22,5 % ʦʪ ɻʪʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

ʚʳʙʨʘʩʳʚʘʝʪ ɸʆʆʊ "ʂʨʘʩʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ". ʊʘʢʞʝ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ ʧʦʯʚʳ ʨʘʡʦʥʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ I ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ð ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ, ʘ ʵʪʦʤ ʨʘʡʦʥʝ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦ ʛʦʨʦʜʫ. ʊʘʢʞʝ ʚ ʧʦʯʚʘʭ ʨʘʡʦʥʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʨʪʫʪʠ [32]. 

ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʠʡ ʨʘʡʦʥ. 

ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʠʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʝʪʳʨʸʭ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ. ɺʘʩʠʣʴʝʚcʢʠʡ ʦʩʪʨʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʚ ʜʝʣʴʪʝ ʅʝʚ.r ɿʘʧʘʜʥʘʷ 

ʩʪʦʨʦʥʘ ʦcʪʨʦʚʘ ʚ̫ʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ çʤʦʨcʢʦʛʦ ʬʘʩʘʜʘè ʇʝʪʝʨʙʫʨʛʘ, ʘ 

ʚʦʩʪʦʯʥʘʷð ʉʪʨʝʣʢʘ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʆʩʪʨʦʚʘð ʚʭʦʜʠʪ ʚ ʧʘʥʦʨʘʤʫ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ 

ʮʝʥʪʨʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʡʦʥʘ -  21,47 ʢʤĮ. ʅʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 208 734 ʯʝʣ. (ʥʘ 

1.01.2016) [44]. 

ʊʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʚʢʣʶʯʘʝʪ ʚ cʝʙʷ ʜʚʘ ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʘ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʨʝʢʦʡ 

ʉʤʦʣʝʥʢʦʡ: ɺʘʩʠʣʴʝʚʩʢʠʡ ʠ ɼʝʢʘʙʨʠʩʪʦʚ (ɻʦʣʦʜʘʡ), ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʡ ʉʝʨʥʳʡ ʦcʪʨʦʚ. 
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ʇʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘcʘʞʜʝʥʠʡ ʦʩʪʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 118 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 51 ʛʘ - ʢʣʘʜʙʠʱʘ. 

ʆcʪʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʈʫʤʷʥʮʝʚcʢʠʡ, ʆʧʦʯʠʥʩʢʠʡ ʠ 

ʐʢʠʧʝʨʩʢʠʡ ʩʘʜʳ, ʜʚʘ ʥʝʙʦʣʴʰʠʭ ʧʘʨʢʘ ʠ ʤʝʣʢʠʝ ʜʚʦʨʦʚʳʝ ʩʢʚʝʨʳ [32]. 

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 350 

ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, 48 ʠʟ ʥʠʭ ï ʧʨʦʤʳʰʣʝʥʥʳʭ. ʇʨʝʜʧʨʠʷʪʠʷ ʯʝʨʥʦʡ 

ʤʝʪʘʣʣʫʨʛʠʠ (ʆɸʆ çʉʪʘʣʝʧʨʦʢʘʪʥʳʡ ʟʘʚʦʜè), ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʆɸʆ çʉʝʚʢʘʙʝʣʴè, ʆɸʆ 

çʕʣʝʢʪʨʦʘʧʧʘʨʘʪè, ʆɸʆ çʇʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʛʠʜʨʦʘʧʧʘʨʘʪʫʨʳè, ɿɸʆ çʕʃʕʉè, 

ɿɸʆ çʈɽɼʕʉ ʃʊɼè), ʩʫʜʦʩʪʨʦʝʥʠʷ (ʆɸʆ çɹʘʣʪʠʡʩʢʠʡ ʟʘʚʦʜè, ʆɸʆ çʄʦʨʩʢʦʡ ʟʘʚʦʜ 

çɸʣʤʘʟè), ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ (ʆɸʆ çʄʦʨʠʦʥè, ɿɸʆ çɿʘʚʦʜ ʠʤ. ʂʦʟʠʮʢʦʛʦè), ʧʦʣʠʛʨʘʬʠʠ 

(ʆɸʆ çʇʦʣʠʛʨʘʬʦʬʦʨʤʣʝʥʠʝè, ɻʋʇ çʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘ ɺʉɽɻɽʀè, ʉʇʙ 

ʊʠʧʦʛʨʘʬʠʷ ˉ1 ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʅʘʫʢʘè), ʢʦʞʝʚʝʥʥʦʡ (ʆɸʆ çʂʦʞʘè), 

ʤʝʭʦʚʦʡ (ʆɸʆ çʈʦʪ-ʌʨʦʥʪè), ʧʠʱʝʚʦʡ (ʆɸʆ çʇʝʪʨʦè, ʆɸʆ çʍʣʝʙʦʟʘʚʦʜ 

ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʦʛʦ ʟʘʚʦʜʘè, ʆɸʆ çʅʝʚʩʢʠʝ ʙʝʨʝʛʘè), ʰʚʝʡʥʦʡ (ɿɸʆ çʅʝʚʩʢʠʡ ʩʪʠʣʴè) ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʦʙʲʸʤʘʤ ʦʙʨʘʱʝʥʠʷ ʇʆʍʠɹɺ ʚʩʝʭ ʢʣʘʩʩʦʚ 

ʦʧʘʩʥʦʩʪʠ ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʠʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ  

ʚ ʛʦʨʦʜʝ [42]. 

ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʠʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʨʝʦʣʦʚ ʦʧʘʩʥʦʡ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʡʦʥʘ)  

ʜʦ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʡ (ʶʞʥʘʷ ʯʘʩʪʴ ʠ ʩʪʨʝʣʢʘ ɺ.ʆ) ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ [11].  

ʇʦʯʚʳ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʦʛʝʥʥʳʤʠ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ (ʫʨʙʠʢʚʘʟʠʟʸʤʳ), 

ʦʢʫʣʴʪʫʨʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ (ʨʝʧʣʘʥʪʦʟʸʤʳ), ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʜ ʢʫʣʴʪʫʨʥʳʤ 

ʩʣʦʝʤ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʦʯʚʘʤʠ (ʫʨʙʘʥʦʟʸʤʳ, ʢʫʣʴʪʫʨʦʟʸʤʳ). ʊʘʢʞʝ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʤʠ ʧʦʯʚʘʤʠ. ʅʘ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʙʝʨʝʞʴʷ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ 

ʠʤʝʶʪ ʤʝʩʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʢʦʥʩʪʨʫʢʪʦʟʸʤʳ). 

ʇʝʪʨʦʛʨʘʜʩʢʠʡ ʨʘʡʦʥ. 

ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʤʠ ʦʩʪʨʦʚʘʭ ʚ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ 

ʨʝʢʠ ʅʝʚʳ - ɿʘʷʯʠʡ, ʇʝʪʨʦʛʨʘʜʩʢʠʡ, ɸʧʪʝʢʘʨʩʢʠʡ, ʇʝʪʨʦʚʩʢʠʡ, ʂʨʝʩʪʦʚʩʢʠʡ, ʂʘʤʝʥʥʳʡ 

ʠ ɽʣʘʛʠʥ. ɻʨʘʥʠʯʠʪ ʩ ʇʨʠʤʦʨʩʢʠʤ, ɺʳʙʦʨʛʩʢʠʤ, ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʠʤ ʠ ʎʝʥʪʨʘʣʴʥʳʤ 

ʨʘʡʦʥʘʤʠ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ 24 ʢʤĮ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʦʢʦʣʦ 4,95 ʢʤĮ [32]. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ - 136 613 ʯʝʣ. [44]. 



 

31 

 

ʇʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʇʝʪʨʦʛʨʘʜʩʢʠʡ ʨʘʡʦʥ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 

çʣʠʜʝʨʦʚè. ʆʩʥʦʚʥʳʤʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʡʦʥʘ 

ʷʚʣʷʶʪʩʷ ɸʆʆʊ çɿʥʘʤʷ ʪʨʫʜʘ ʠʤ. ʀ. ʀ. ʃʝʧʩʝè, ɻʋɼʇ ʟʘʚʦʜ çɸʟʠʤʫʪʵʣʝʢʪʨʦʧʨʠʙʦʨè, 

ʌɻʋʇ çɿʘʚʦʜ ʠʤ. ʂʫʣʘʢʦʚʘè ʠ ʝʱʝ ʧʦʨʷʜʢʘ ʧʷʪʠʜʝʩʷʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʚʘʨʪʘʣʴʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ.  

ʉʪʘʙʠʣʴʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦ 

ʜʠʦʢʩʠʜʫ ʘʟʦʪʘ, ʧʳʣʠ, ʦʢʩʠʜʫ ʫʛʣʝʨʦʜʘ, ʬʝʥʦʣʫ, ʬʦʨʤʘʣʴʜʝʛʠʜʫ ʠ ʵʪʠʣʙʝʥʟʦʣʫ. ɺ ʮʝʣʦʤ 

ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʨʝʜʠ 

ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 9 ʫʯʘʩʪʢʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ (3 % ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ). ɻʣʘʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʜʝʣʴʪʝ ʨʝʢʠ ʂʘʨʧʦʚʢʠ ʠ ʚʜʦʣʴ 

ʇʝʪʨʦʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʯʚʳ ʟʘʛʨʷʟʥʝʥʳ ʥʘ ʫʯʘʩʪʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʶʞʥʝʝ ʧʝʨʝʩʝʯʝʥʠʷ ʂʨʝʩʪʦʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ ʠ ʉʧʦʨʪʠʚʥʦʡ ʫʣʠʮʳ; ʤʝʞʜʫ 

ʫʣʠʮʘʤʠ ɹʦʣʴʰʦʡ ɿʝʣʝʥʠʥʘ, ɹʘʨʦʯʥʦʡ, ʇʨʦʬʝʩʩʦʨʘ ʇʦʧʦʚʘ, ɺʷʟʝʤʩʢʠʤ ʧʝʨʝʫʣʢʦʤ ʠ 

ʏʢʘʣʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ; ʤʝʞʜʫ ʫʣʠʮʘʤʠ ʏʘʧʳʛʠʥʘ, ɸʢʘʜʝʤʠʢʘ ʇʘʚʣʦʚʘ ʠ ʧʨʦʩʧʝʢʪʦʤ 

ʄʝʜʠʢʦʚ; ʤʝʞʜʫ ʫʣʠʮʘʤʠ ʂʫʡʙʳʰʝʚʘ, ʄʠʯʫʨʠʥʩʢʦʡ ʠ ʄʘʣʦʡ ʇʦʩʘʜʩʢʦʡ. ɺ ʮʝʣʦʤ ʧʦʯʚʳ 

ʨʘʡʦʥʘ ʟʘʛʨʷʟʥʝʥʳ ʚ ʦʧʘʩʥʦʡ ʩʪʝʧʝʥʠ, ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʂʨʝʩʪʦʚʩʢʦʛʦ ʠ ʂʘʤʝʥʥʦʛʦ 

ʦʩʪʨʦʚʦʚ ʠʤʝʝʪ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʫʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʦ 119 ʫʯʘʩʪʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɿʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʨʘʜʠʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʚʦʜʘ çɺʠʙʨʘʪʦʨè 

ʠ ʈʅʎ çʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷè. 19 ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʡʦʥʘ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʟʦʥʘ 

ʫʤʝʨʝʥʥʦʡ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ɹʦʣʴʰʦʡ ʅʝʚʢʠ ʤʝʞʜʫ 

ʫʣʠʮʝʡ ɸʢʘʜʝʤʠʢʘ ʇʘʚʣʦʚʘ, ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ, ʇʝʚʯʝʩʢʠʤ ʠ ʇʠʥʩʢʠʤ 

ʧʝʨʝʫʣʢʘʤʠ.  

ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ.  

ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʨʘʡʦʥʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ɽʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 109,87 ʢʤĮ. [32].  ʈʘʡʦʥ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʛʦʨʦʜʝ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 549 774 ʯʝʣ. ʕʪʦ 

ʪʘʢʞʝ ʣʠʜʠʨʫʶʱʠʡ ʨʘʡʦʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʦʚʳʭ ʟʘʩʪʨʦʝʢ ʠ ʨʦʞʜʘʝʤʦʩʪʠ, 20 % 
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ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʦʚʦʛʦ ʞʠʣʴʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ, ʘ ʨʦʞʜʘʝʤʦʩʪʴ ʟʘ 

ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʚʳʨʦʩʣʘ ʥʘ 9,3 %[44]. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʙʫʬʝʨʥʦʡ ʟʦʥʦʡ 

ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʘ ʠ ʢʫʨʦʨʪʥʦʡ ʟʦʥʦʡ. ʈʘʡʦʥ 

ʠʟʦʙʠʣʫʝʪ ʧʘʨʢʘʤʠ ʠ ʟʝʣʸʥʳʤʠ ʟʦʥʘʤʠ ʪʘʢʠʤʠ ʢʘʢ: ʋʜʝʣʴʥʳʡ ʧʘʨʢ, ʖʥʪʦʣʦʚʩʢʠʡ 

ʟʘʢʘʟʥʠʢ, ʇʘʨʢ 300-ʣʝʪʠʷʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʅʦʚʦʦʨʣʦʚʩʢʠʡ ʠ ʉʝʚʝʨʦ-ʇʨʠʤʦʨʩʢʠʡ 

ʣʝʩʦʧʘʨʢʠ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ı ʯʘʩʪʴ ʨʘʡʦʥʘ [32]. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʫʶ ʧʨʠʨʦʜʥʫʶ ʪʝʨʨʠʪʦʨʠʶ 

çʖʥʪʦʣʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘè, ʥʝʜʦʩʪʫʧʥʫʶ ʜʣʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ 230 ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 25 ï ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʟʫʶʪ 5 ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ: ʏʝʨʥʦʨʝʯʝʥʩʢʘʷ, 

ʂʦʣʦʤʷʞʩʢʘʷ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʘʷ, ʂʦʥʥʘʷ ʃʘʭʪʘ, ɻʦʨʩʢʘʷ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 1500 ʛʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʷʚʣʷʝʪʩʷ ʏʝʨʥʦʨʝʯʝʥʩʢʘʷ ʧʨʦʤʟʦʥʘ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ɿʘʚʦʜ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʨʘʩʦʢ, ʃʘʢʦʢʨʘʩʦʯʥʳʡ ʟʘʚʦʜ çʂʨʦʥʦʩè, ʂʦʩʤʝʪʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘ 

çʀʈʀɼɸ-ʅɽɺɸè, ʟʘʚʦʜ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ, ʘʙʨʘʟʠʚʥʳʡ ʟʘʚʦʜ çʀʣʴʠʯè, ʅʇʂ 

çɸʙʨʘʟʠʚʳ ʠ ʰʣʠʬʦʚʘʥʠʝè. ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʏʝʨʥʦʡ ʨʝʯʢʠ ʠʤʝʝʪ 

ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʦʪ çʦʧʘʩʥʦʡè ʜʦ çʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʡè. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʇʨʠʤʦʨʩʢʦʤ ʨʘʡʦʥʝ ʚʚʝʜʝʥʳ ʚ ʩʪʨʦʡ ʢʨʫʧʥʝʡʰʘʷ ʚ ʈʦʩʩʠʠ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʘʷ ʊʕʎ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʝʡʰʝʝ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʈʦʩʩʠʠ ʦʯʠʩʪʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ï 

ʉʝʚʝʨʥʘʷ ʩʪʘʥʮʠʷ ʘʵʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʉʝʚʝʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ɻʋʇ 

çɺʦʜʦʢʘʥʘʣè. ɿʜʝʩʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʜʥʘ ʠʟ ʧʣʦʱʘʜʦʢ ʆʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ (ʆʕɿ) ï 

çʅʦʚʦʦʨʣʦʚʩʢʘʷè, ʧʣʦʱʘʜʴʶ 110,4 ʛʘ,  

ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ 20 ʢʦʤʧʘʥʠʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ.  

ʇʦ ʦʙʲʝʤʘʤ ʦʙʨʘʱʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ (ʇʆʍʠɹɺ) ʚʩʝʭ ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʯʝʪʚʸʨʪʦʝ ʤʝʩʪʦ 

ʚ ʛʦʨʦʜʝ [42].   

ʇʦʯʚʳ ʇʨʠʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʥʝʥʘʨʫʰʝʥʥʳʤʠ  

ʠ ʩʣʘʙʦʥʘʨʫʰʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʡʦʥʝ ʖʥʪʦʣʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ 

(ʘʣʣʶʚʠʘʣʴʥʳʝ, ʪʦʨʬʷʥʳʝ ʵʫʪʨʦʬʥʳʝ, ʧʦʜʟʦʣʠʩʪʳʝ ʠ ʜʨ.), ʛʦʨʦʜʩʢʠʤʠ ʧʦʯʚʘʤʠ ʩʘʜʦʚ, 

ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʨʘʡʦʥʘ, (ʫʨʙʘʥʦʟʸʤʳ, ʨʝʧʣʘʥʪʦʟʸʤʳ) ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ 
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(ʫʨʙʠʢʚʘʟʠʟʸʤʳ), ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʤʠ ʧʦʯʚʘʤʠ ʛʘʟʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʘʨʢʘ 

300-ʣʝʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʡʦʥʘ (ʢʦʥʩʪʨʫʢʪʦʟʸʤʳ).  

ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ. 

ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʉ ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ 

ʛʨʘʥʠʮʝʡ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʅʝʚʘ, ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʧʦ ʆʙʚʦʜʥʦʤʫ ʢʘʥʘʣʫ. 

ɿʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʦʪ ɼʚʦʨʮʦʚʦʛʦ ʤʦʩʪʘ, ʚʢʣʶʯʘʷ ɼʚʦʨʮʦʚʫʶ ʧʣʦʱʘʜʴ, ʯʝʨʝʟ 

ʚʩʶ ɻʦʨʦʭʦʚʫʶ ʫʣʠʮʫ, ʫʯʘʩʪʦʢ ɿʘʛʦʨʦʜʥʦʛʦ ʧʨʦʩʧʝʢʪʘ ʠ ɿʚʝʥʠʛʦʨʦʜʩʢʦʡ ʫʣʠʮʳ, ʧʦ ʫʣʠʮʝ 

ʂʦʥʩʪʘʥʪʠʥʘ ɿʘʩʣʦʥʦʚʘ ʚʳʭʦʜʠʪ ʥʘ ʅʘʙʝʨʝʞʥʫʶ ʆʙʚʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʇʣʦʱʘʜʴ ʨʘʡʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 17,12 ʢʤĮ [32].   

ʇʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʛʦʨʦʜʝ. 

ʅʘʩʝʣʝʥʠʝ ʨʘʡʦʥʘ ʥʘ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ - 221 441 ʯʝʣ. [44]. 

ɺʦʟʜʫʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʟʘʛʨʷʟʥʝʥ ʜʠʦʢʩʠʜʦʤ ʘʟʦʪʘ, ʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ, ʧʳʣʴʶ 

ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ. ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ï ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʢʦʪʝʣʴʥʳʝ 

ʠ ʜʚʘ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷ ï ɼʆɿ çʗʩʝʥʴè ʠ ɸʆʆʊ çʌʘʥʧʣʘʩʪè. ʆʜʥʘʢʦ ʚ 

ʮʝʣʦʤ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʨʘʡʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ.  

ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʦʥ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ. ʋʯʘʩʪʦʢ ʚʜʦʣʴ ʅʝʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ ʜʣʠʥʦʡ 3500 ʤʝʪʨʦʚ ʠ ʰʠʨʠʥʦʡ ʜʦ 600 ʤʝʪʨʦʚ. 

ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʢʪʦʨʝ ʤʝʞʜʫ 8-ʡ ʉʦʚʝʪʩʢʦʡ ʫʣʠʮʝʡ, ʇʝʨʝʢʫʧʥʳʤ ʧʝʨʝʫʣʢʦʤ, 

ɻʦʥʯʘʨʥʦʡ ʫʣʠʮʝʡ, ʃʠʛʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ, ʂʫʟʥʝʯʥʳʤ ʧʝʨʝʫʣʢʦʤ, ʫʣʠʮʝʡ ʃʦʤʦʥʦʩʦʚʘ, 

ʥʘʙʝʨʝʞʥʦʡ ʨʝʢʠ ʌʦʥʪʘʥʢʠ, ɻʦʨʦʭʦʚʦʡ ʫʣʠʮʝʡ, ʥʘʙʝʨʝʞʥʦʡ ʢʘʥʘʣʘ ɻʨʠʙʦʝʜʦʚʘ, 

ʂʘʟʘʥʩʢʘʷ ʫʣʠʮʝʡ, ʫʯʘʩʪʢʦʤ ʢ ʟʘʧʘʜʫ ʦʪ ʂʘʟʘʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʂʠʨʧʠʯʥʳʤ ʧʝʨʝʫʣʢʦʤ, 

ɹʦʣʴʰʦʡ ʄʦʨʩʢʦʡ ʫʣʠʮʝʡ, ʅʝʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ, ʄʠʭʘʡʣʦʚʩʢʦʡ ʫʣʠʮʝʡ, ʧʣʦʱʘʜʴʶ 

ʀʩʢʫʩʩʪʚ, ʀʥʞʝʥʝʨʥʦʡ ʫʣʠʮʝʡ, ʥʘʙʝʨʝʞʥʦʡ ʨʝʢʠ ʌʦʥʪʘʥʢʠ, ʅʝʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ, 

ʧʣʦʱʘʜʴʶ ɺʦʩʩʪʘʥʠʷ, ɻʨʝʯʝʩʢʠʤ ʠ ʉʫʚʦʨʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʘʤʠ. ɼʨʫʛʠʝ ʢʨʫʧʥʳʝ ʫʯʘʩʪʢʠ ʩ 

ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʘʧʘʜʥʝʝ ʂʨʝʤʝʥʯʫʛʩʢʦʡ ʫʣʠʮʳ ʠ ʚ 

ʨʘʡʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʫʣʠʮ ï ʍʝʨʩʦʥʩʢʦʡ ʠ ʀʩʧʦʣʢʦʤʦʚʩʢʦʡ, ʄʦʠʩʝʝʥʢʦ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ - ʟʘʚʦʜ 

çʀʟʤʝʨʦʥè, ʪʨʘʤʧʘʨʢ, çɺʦʜʦʢʘʥʘʣè, ʩʪʘʥʮʠʷ çʄʦʩʢʦʚʩʢʘʷ-ʪʦʚʘʨʥʘʷè. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʦ-ʛʨʫʥʪʘʭ ʧʨʝʚʳʰʘʝʪ ʚ 1,5 ï 3,0 ʨʘʟʘ 

ʩʨʝʜʥʝʛʦʨʦʜʩʢʠʝ.  
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ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʧʘʨʢʦʚ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ɺʩʝʛʦ ʚ ʨʘʡʦʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 7 ʫʯʘʩʪʢʦʚ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 15 % ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʮʝʣʦʤ ʞʝ ʧʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʧʦʯʚ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʚ ʛʦʨʦʜʝ.  

ɺ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ 27 ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʆʥʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ï ʤʝʞʜʫ 

ʥʘʙʝʨʝʞʥʦʡ ʅʝʚʳ, ʅʝʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ ʠ ʫʣʠʮʝʡ ʄʘʷʢʦʚʩʢʦʛʦ ʠ ʤʝʞʜʫ ʫʣʠʮʘʤʠ 

ʇʘʨʘʜʥʦʡ, ʂʠʨʦʯʥʦʡ ʠ ʉʫʚʦʨʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ, ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʡ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ 25 ʫʯʘʩʪʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʦʥʠ ʜʝʟʘʢʪʠʚʠʨʦʚʘʥʳ. ʆʜʥʘʢʦ ʧʦ ʩʪʝʧʝʥʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʨʘʡʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚ ʛʦʨʦʜʝ.  

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʉʘʤʳʤʠ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ï ɺʳʙʦʨʛʩʢʠʡ, ʂʠʨʦʚʩʢʠʡ, ʇʨʠʤʦʨʩʢʠʡ ʠ 

ʅʝʚʩʢʠʡ. ɺʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚʦ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʪʠʭ ʨʘʡʦʥʦʚ 

ʩʦʩʪʘʚʣʷʶʪ 61% ʦʪ ʚʳʙʨʦʩʦʚ ʚʩʝʛʦ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ. ʅʘʠʤʝʥʴʰʠʝ ʚʳʙʨʦʩʳ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʘʭ: ʃʦʤʦʥʦʩʦʚ, 

ʂʨʦʥʰʪʘʜʪʩʢʠʡ, ʇʝʪʨʦʜʚʦʨʮʦʚʳʡ, ɸʜʤʠʨʘʣʪʝʡʩʢʠʡ ʠ ʌʨʫʥʟʝʥʩʢʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ 

2014 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 441,7 ʪʳʩ. ʪ, ʚ ʪʦʤ ʯʠʩʣʝ: ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ï 0,8 ʪʳʩ. ʪ, ʜʠʦʢʩʠʜʘ 

ʩʝʨʳ (SO2) ï 2,1 ʪʳʩ. ʪ, ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (CO) ï 356,1 ʪʳʩ. ʪ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ (NOx) ï 37,2 

ʪʳʩ. ʪ, ʤʝʪʘʥʘ (CH4) ï 1,9 ʪʳʩ. ʪ, ʘʤʤʠʘʢʘ (NH3) ï 0,8 ʪʳʩ. ʪ, ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʃʆʉ) ï 42,8 ʪʳʩ. ʪ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʨʦʜʥʦʡ (ʧʦʜʩʪʠʣʘʶʱʠʝ 

ʧʦʨʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ) ʠ ʪʝʭʥʦʛʝʥʥʦʡ (ʪʨʘʥʩʛʨʘʥʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ, ʥʘʣʠʯʠʝ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ 

ʦʙʲʝʢʪʦʚ) ʩʦʩʪʘʚʣʷʶʱʠʭ.  

ʍʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘ 
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ʩʯʝʪ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʘ [9]. ɺʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 

(Zc) ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 16 ʜʦ 64 (ʚʝʣʠʯʠʥʘ ʩʚʳʰʝ 32 ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʦʡ) [7]. 

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʥʘʢʦʧʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ), ʚ ʮʝʣʦʤ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ (ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ, ʫʢʘʟʘʥʥʳʭ ʮʠʬʨʘʤʠ): Hg13 - Zn9 - (Sb, Sn) 8 - Pb7 - (W, Cd) 6 - (Cr, Cu) 5. 

ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʦʝ ʚ ʩʨʝʜʥʝʤ ʚ 13 ʨʘʟ, ʮʠʥʢʘ - ʚ 9 

ʨʘʟ. ɿʘʛʨʷʟʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʜʨʫʛʠʭ ʟʦʥ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ 

ʟʘʛʨʷʟʥʝʥʳ ʚʦʩʪʦʯʥʳʝ ʠ ʶʞʥʳʝ ʩʝʢʪʦʨʘ ʛʦʨʦʜʘ ʠ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ - ʟʘʧʘʜʥʳʝ (ʶʛʦ-

ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ). ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʵʣʝʤʝʥʪʘʤʠ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʩ ʦʙʠʣʠʝʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ (ʚʦʩʪʦʯʥʳʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨʘ). 

ɿʘʛʨʷʟʥʝʥʠʷ ʥʦʩʷʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦ ʪʠʧʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʣʦʱʘʜʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ - Hg, Pb, Zn, Cd, Cu; ʚʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʣʦʢʘʣʴʥʳʭ ʦʨʝʦʣʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʷʚʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ - As, Mo, 

Sb, Ni, Co, Bi ʠ ʜʨ. 

ɻʣʘʚʘ 4. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

           ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʥʪʘʤʠ, ʧʨʠʚʝʟʝʥʥʳʤʠ 

ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʨʫʥʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʦʟʝʣʝʥʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ 

ʚ 2015 ʛʦʜʫ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʟʝʣʝʥʳʭ ʟʦʥʘʭ ʛʦʨʦʜʘ, ʩ ʛʘʟʦʥʦʚ ʠ ʢʣʫʤʙ. ʊʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʢʣʫʤʙ ʠ ʚʘʟʦʥʦʚ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ.  

ʉ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʦʜʥʘ ʦʙʱʘʷ ʧʨʦʙʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʋ 2.1.7.730-

99 ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʤʝʪʦʜʦʤ 

ʢʦʥʚʝʨʪʘ ʩ ʛʣʫʙʠʥʳ 0-20 ʩʤ [13]. ʉʨʝʜʥʠʡ ʚʝʩ ʦʜʥʦʡ ʧʨʦʙʳ ʩʦʩʪʘʚʠʣ 2 ʢʛ. ɺʩʝʛʦ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 16 ʧʨʦʙ. 

ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʬʦʪʦʬʠʢʩʘʮʠʷ (ʨʠʩ.2,3,4,5,6,7). ʂʘʞʜʘʷ 

ʦʪʦʙʨʘʥʥʘʷ ʧʨʦʙʘ ʫʧʘʢʦʚʳʚʘʣʘʩʴ ʚ ʜʚʦʡʥʫʶ ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʫʧʘʢʦʚʢʫ ʩ 
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ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʨʘʡʦʥʘ ʛʦʨʦʜʘ.  

             ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʘʞʜʘʷ ʧʨʦʙʘ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʨʦʩʫʰʠʚʘʣʘʩʴ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʧʦʯʚʳ ʜʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʚʣʘʞʥʦʩʪʠ. ʊʘʢʞʝ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʘʨʪʝʬʘʢʪʦʚ. 

          

        ʈʠʩ.2 ʉʘʜ ɺʘʩʠʣʝʦʩʪʨʦʚʝʮ                                     ʈʠʩ. 3 ʎʇʂʠʆ ʠʤ. ʂʠʨʦʚʘ 

           

          ʈʠʩ. 4 ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʩʘʜ                                        ʈʠʩ. 5 ʇʣ. ʉʦʙʯʘʢʘ 
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          ʈʠʩ.6 ʇʘʨʢ 300-ʣʝʪʠʷ                                                   ʈʠʩ.7 ʖʩʫʧʦʚʩʢʠʡ ʩʘʜ 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʄʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʢʘʢ ʩʣʦʞʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦʯʚʳ, ʠʟ 

ʯʝʛʦ ʦʥʠ ʩʦʩʪʦʷʪ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʛʝʥʝʟʠʩ, ʠ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺ 

ʥʝʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʠ ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ: ʯʝʤ ʚʳʰʝ ʧʦʨʷʜʢʦʚʦʩʪʴ 

ʘʛʨʝʛʘʪʦʚ, ʪʝʤ ʮʝʥʥʝʝ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ. ɺʩʝ ʘʛʨʝʛʘʪʳ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ: ʤʠʢʨʦʘʛʨʝʛʘʪʳ 

<0,25 ʤʤ; ʤʝʟʦʘʛʨʝʛʘʪʳ 0,25 - 7 ʤʤ; ʤʘʢʨʦʘʛʨʝʛʘʪʳ >7 ʤʤ. 

ʄʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠʟʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʣʫʧʳ 

Webbers F2CN Deep Viewer. ʉ ʝʸ ʧʦʤʦʱʴʶ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʥʘ ʤʝʟʦ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ. 

2. ʉʠʪʦʚʦʡ ʘʥʘʣʠʟ (ʤʝʪʦʜ ʩʫʭʦʛʦ ʧʨʦʩʝʠʚʘʥʠʷ) ʧʦ ɻʆʉʊ 12536-79. ɻʨʫʥʪʳ. ʄʝʪʦʜʳ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ (ʟʝʨʥʦʚʦʛʦ) ʠ ʤʠʢʨʦʘʛʨʝʛʘʪʥʦʛʦ 

ʩʦʩʪʘʚʘ 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʣʫʯʘʝʪʩʷ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʣʘʛʦʜʘʨʷ ʨʘʩʩʝʚʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

ʩʠʪʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ. ʗ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʠʪʘ ʩ ʜʠʘʤʝʪʨʘʤʠ ʦʪʚʝʨʩʪʠʡ 7, 

1, 0.5 ʠ 0.25 ʤʤ, ʩʦʝʜʠʥʷʷ ʠʭ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʥʘʙʦʨ ï ʦʪ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʢ 

ʤʝʥʴʰʝʤʫ. 
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ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʘʥʘʣʠʟʫ ʠʟ ʢʘʞʜʦʡ ʧʨʦʙʳ ʙʝʨʝʪʩʷ ʥʘʚʝʩʢʘ 100ʛ. ʥʝ ʧʨʦʪʝʨʪʦʡ 

ʧʦʯʚʳ. ʅʘ ʚʝʨʭʥʝʝ ʩʠʪʦ ʚʳʩʳʧʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʳʡ ʩʨʝʜʥʠʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ, 

ʩʠʪʘ ʚʩʪʨʷʭʠʚʘʶʪ, ʠ ʘʛʨʝʛʘʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʠʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʨʘʟʤʝʨʘʤ. ʇʦʯʚʘ, 

ʦʩʪʘʚʰʘʷʩʷ ʚ ʢʘʞʜʦʤ ʩʠʪʝ, ʚʟʚʝʰʠʚʘʝʪʩʷ ʥʘ ʚʝʩʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʣʝʛʢʦ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʦʡ ʬʨʘʢʮʠʠ ʢ ʚʟʷʪʦʡ ʥʘʚʝʩʢʝ. ʉʘʤʳʝ ʢʨʫʧʥʳʝ 

ʘʛʨʝʛʘʪʳ ï ʛʣʳʙʳ, ʠ ʩʘʤʳʝ ʤʝʣʢʠʝ ï ʧʳʣʝʚʘʪʘʷ ʯʘʩʪʴ ʧʦʯʚʳ, ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʘʛʨʦʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

3. ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦ ɻʆʉʊ 26423-85. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʨʅ ʠ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʚʦʜʥʦʡ 

ʚʳʪʷʞʢʠ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʦʜʥʦʛʦ ʨʅ ʙʝʨʝʪʩʷ ʥʘʚʝʩʢʘ ʨʘʩʪʝʨʪʦʡ ʚ ʩʪʫʧʢʝ ʧʦʯʚʳ ʚʝʩʦʤ 8 ʛ., ʢ 

ʥʝʡ ʜʦʙʘʚʣʷʝʪʩʷ 20ʛ. ʜʠʩʪʠʣʣʷʪʘ. ɺʦʜʘ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʧʦʯʚʦʡ, ʜʘʣʝʝ ʧʦʣʫʯʝʥʥʳʡ 

ʨʘʩʪʚʦʨ ʠʟʤʝʨʷʝʪʩʷ pH-ʤʝʪʨʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ pH-ʤʝʪʨʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ pʅ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠ 

ʙʦʣʝʝ ʪʦʯʥʦ (ʜʦ 0,01 ʝʜʠʥʠʮʳ pH), ʯʝʤ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʦʚ. ʀʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ pH ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʨʝʥʠʠ ʤʠʣʣʠʚʦʣʴʪʤʝʪʨʦʤ-ʠʦʥʦʤʝʪʨʦʤ ʕɼʉ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʮʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʝʢʣʷʥʥʳʡ ʵʣʝʢʪʨʦʜ, ʧʦʪʝʥʮʠʘʣ 

ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ H+ ʚ ʦʢʨʫʞʘʶʱʝʤ ʨʘʩʪʚʦʨʝ. ʉʧʦʩʦʙ ʦʪʣʠʯʘʝʪʩʷ 

ʫʜʦʙʩʪʚʦʤ ʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ 

ʠʟʙʨʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʨʅ, ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ pH ʥʝʧʨʦʟʨʘʯʥʳʭ ʠ ʮʚʝʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ 

ʧʦʪʦʤʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʧʦ ʊʶʨʠʥʫ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚ. ʈʘʩʪʚʦʨʦʚʘ, 1995. 

ʉʇʙɻʋ 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦ ɻʆʉʊ 5180-84. ɻʨʫʥʪʳ. ʄʝʪʦʜʳ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʶʪ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʛʨʫʥʪʝ 

ʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

6. ɹʘʟʘʣʴʥʦʝ ʜʳʭʘʥʠʝ [1,50]. 

7. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦ ʅ.ɸ.ʂʘʯʠʥʩʢʦʤʫ. ʇʠʧʝʪ-ʤʝʪʦʜ. [48]. 

8. ʇʠʨʦʬʦʩʬʘʪʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʧʦ 

ʤʝʪʦʜʫ ʄ. ʄ. ʂʦʥʦʥʦʚʦʡ ʠ ʅ. ʇ. ɹʝʣʴʯʠʢʦʚʦʡ [1961]. 
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ɻʣʘʚʘ 5. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

1. ʄʦʨʬʦʣʦʛʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚ.  

 

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ 

ʬʦʪʦʬʠʢʩʘʮʠʷ ʛʨʫʥʪʦʚ.  

ɺ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʛʨʫʥʪʳ ʠʤʝʶʪ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ ʠ ʦʪʣʠʯʠʷ. ɺʩʝ ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ. ʈʘʟʣʠʯʘʶʪʩʷ ʛʨʫʥʪʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʥʦʩʪʠ ʧʦʯʚʳ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. 

ɻʨʫʥʪʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʘ ʪʘʢʞʝ 

ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʚ ʉʘʜʫ ɺʘʩʠʣʝʦʩʪʨʦʚʝʮ.  ɻʨʫʥʪ, ʦʪʦʙʨʘʥʥʳʡ ʚʦʟʣʝ ʜʦʨʦʛʠ ʫ ʃʝʥʕʢʩʧʦ, 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʘʟʦʥʝ, ʧʦʜ ʢʨʦʥʘʤʠ ʝʣʝʡ. ʀʤʝʝʪ ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʠ ʥʝ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʫʥʪʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʚʘʟʦʥʘ ʚ ʉʘʜʫ 

ɺʘʩʠʣʝʦʩʪʨʦʚʝʮ ʠ ʩ ʢʣʫʤʙʳ, ʟʘʩʘʞʝʥʥʦʡ ʮʚʝʪʘʤʠ, ʥʘ ʧʣ. ʉʦʙʯʘʢʘ ʨʳʭʣʳʝ, ʠ ʠʤʝʶʪ 

ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.  

ɺ ʇʝʪʨʦʛʨʘʜʩʢʦʤ ʨʘʡʦʥʝ ʛʨʫʥʪʳ ʦʪʦʙʨʘʥʳ ʦʢʦʣʦ ʜʦʨʦʛ ʠ ʚ ʧʘʨʢʝ. ʅʘ ɸʚʩʪʨʠʡʩʢʦʡ 

ʧʣʦʱʘʜʠ ʛʨʫʥʪ ʦʪʦʙʨʘʥ ʠʟ ʚʘʟʦʥʘ, ʟʘʩʘʞʝʥʥʦʛʦ ʮʚʝʪʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʜʦʨʦʛʠ. ɸ ʥʘ ʊʨʦʠʮʢʦʡ ʧʣʦʱʘʜʠ ʦʪʦʙʨʘʥ ʥʘ ʛʘʟʦʥʝ, ʟʘʩʘʞʝʥʥʦʤ 

ʦʜʥʦʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʦʢʦʣʦ ʜʦʨʦʛʠ. ʈʷʜʦʤ ʧʨʦʠʟʨʘʩʪʘʶʪ ʣʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ ʠ 

ʢʫʩʪʘʨʥʠʢʠ. ɻʨʫʥʪʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʠ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʳ. ʅʦ ʛʨʫʥʪ ʩ 

ɸʚʩʪʨʠʡʩʢʦʡ ʧʣʦʱʘʜʠ ʠʤʝʝʪ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʘ ʊʨʦʠʮʢʦʡ ʧʣʦʱʘʜʠ - ʧʳʣʝʚʘʪʦ-ʩʫʛʣʠʥʠʩʪʳʡ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ ʛʨʫʥʪ, ʦʪʦʙʨʘʥʥʳʡ 

ʚ ʎʇʂʠʆ ʠʤ. ʂʠʨʦʚʘ ʚ ʮʚʝʪʥʠʢʝ ʫ ʜʦʨʦʞʢʠ. ʂʣʫʤʙʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʢʨʦʥʘʤʠ ʭʚʦʡʥʳʭ 

ʜʝʨʝʚʴʝʚ. ɻʨʫʥʪ ʪʘʢʞʝ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʝʪ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ. 

ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʛʨʫʥʪʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʩʢʚʝʨʘʭ ʠ ʩʘʜʫ. ɺʦ ʚʩʝʭ ʤʝʩʪʘʭ ʛʨʫʥʪʳ 

ʦʪʙʠʨʘʣʠʩʴ ʩ ʢʣʫʤʙ, ʟʘʩʘʞʝʥʥʳʭ ʮʚʝʪʘʤʠ. ɺ ɽʢʘʪʝʨʠʥʠʥʩʢʦʤ ʩʢʚʝʨʝ ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʤ 

ʩʘʜʫ ʚʦʢʨʫʛ ʢʣʫʤʙʳ ʧʨʦʠʟʨʘʩʪʘʶʪ ʣʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ. ɺ ʀʥʞʝʥʝʨʥʦʤ ʩʢʚʝʨʝ ʧʦ ʢʨʘʷʤ 

ʢʣʫʤʙʳ ʦʪʤʝʯʝʥʦ ʟʘʨʘʩʪʘʥʠʝ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɻʨʫʥʪʳ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʳ, ʘ ʚ 

ʀʥʞʝʥʝʨʥʦʤ ʩʢʚʝʨʝ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʳ ʠ ʠʤʝʶʪ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ɺ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ ï ʩʫʛʣʠʥʠʩʪʳʡ. ʎʚʝʪ ʛʨʫʥʪʦʚ ʤʝʥʷʝʪʩʷ ʦʪ 

ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʚ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʤ ʩʘʜʫ, ʩʝʨʦʛʦ ʚ ʀʥʞʝʥʝʨʥʦʤ ʩʢʚʝʨʝ, ʜʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʚ 

ɽʢʘʪʝʨʠʥʠʥʩʢʦʤ ʩʢʚʝʨʝ.  ɺʦ ʚʩʝʭ ʛʨʫʥʪʘʭ ʨʘʡʦʥʘ ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ. 

ɺ ɸʜʤʠʨʘʣʪʝʡʩʢʦʤ ʨʘʡʦʥʝ ʛʨʫʥʪʳ ʦʪʦʙʨʘʥʳ ʚ ʩʘʜʘʭ. ɺ ʖʩʫʧʦʚʩʢʦʤ ʩʘʜʫ ʛʨʫʥʪ 

ʦʪʦʙʨʘʥ ʚ ʮʚʝʪʥʠʢʝ ʚ ʛʣʫʙʠʥʝ ʩʘʜʘ. ʂʣʫʤʙʘ ʟʘʩʘʞʝʥʘ ʮʚʝʪʘʤʠ, ʘ ʚʦʢʨʫʛ ʥʝʝ ʧʦʩʘʞʝʥʳ 

ʢʫʩʪʘʨʥʠʢʠ. ɻʨʫʥʪ, ʠʟ ʅʠʢʦʣʴʩʢʦʛʦ ʩʘʜʘ, ʦʪʦʙʨʘʥ ʩ ʢʣʫʤʙʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦ ʩʨʝʜʠ ʛʘʟʦʥʘ. 

ʂʣʫʤʙʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʩʘʜʘ ʧʦʜ ʣʠʩʪʚʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʟʘʩʘʞʝʥʘ ʮʚʝʪʘʤʠ. ʆʙʘ 

ʛʨʫʥʪʘ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʩʪʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺ 

ʖʩʫʧʦʚʩʢʦʤ ʩʘʜʫ ʛʨʫʥʪ ʨʳʭʣʳʡ, ʠʤʝʝʪ ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ɽʛʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʩʦʣʦʤʦʡ. ɻʨʫʥʪ ʞʝ ʅʠʢʦʣʴʩʢʦʛʦ ʩʘʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʩʯʘʥʦ-

ʩʫʛʣʠʥʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. 

ɺ ʇʨʠʤʦʨʩʢʦʤ ʨʘʡʦʥʝ ʛʨʫʥʪʳ ʦʪʦʙʨʘʥʳ ʥʘ ʉʪʘʨʦʜʝʨʝʚʝʥʩʢʦʡ ʫʣʠʮʝ ʩ ʢʣʫʤʙʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʢʦʣʦ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʇʘʨʢʝ 300-ʣʝʪʠʷ ʩ ʢʣʫʤʙʳ ʥʘ ʛʘʟʦʥʝ ʚ 

ʛʣʫʙʠʥʝ ʧʘʨʢʘ. ʂʣʫʤʙʘ ʚ ʇʘʨʢʝ 300-ʣʝʪʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʢʨʦʥ ʭʚʦʡʥʳʭ 

ʜʝʨʝʚʴʝʚ ʠ ʟʘʩʘʞʝʥʘ ʮʚʝʪʘʤʠ. ɻʨʫʥʪʳ ʧʦʣʥʦʩʪʴʶ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ɻʨʫʥʪ, ʦʪʦʙʨʘʥʥʳʡ ʥʘ ʉʪʘʨʦʜʝʨʝʚʝʥʩʢʦʡ ʫʣʠʮʝ, ʢʘʤʝʥʠʩʪʳʡ, ʩʝʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʝʪ 

ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʫʥʪ ʠʟ 

ʇʘʨʢʘ 300-ʣʝʪʠʷ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʝʪ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠ ʥʝ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥ. 

ɺ ʮʝʣʦʤ, ʛʨʫʥʪʳ ʠʤʝʶʪ ʩʫʛʣʠʥʠʩʪʳʡ ʠ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʦʚ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʫʥʪ 

ʯʝʨʥʦʛʦ ʮʚʝʪʘ. 

2. ʄʝʟʦʤʦʨʬʦʣʦʛʠʷ. 

 

ʄʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʩʪʘʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʛʨʫʥʪʦʚ. 

ɻʨʫʥʪ 1 (ʨʠʩ.8), ʛʨʫʥʪ 2 (ʨʠʩ.9), ʛʨʫʥʪ 3 (ʨʠʩ.10), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʨʬʷʥʦ-

ʤʠʥʝʨʘʣʴʥʫʶ ʩʤʝʩʴ. ʉʦʩʪʦʷʪ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ, 

ʠʤʝʶʪ ʦʢʨʫʛʣʦ-ʢʫʙʦʚʠʜʥʫʶ ʫʤʝʨʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɻʫʤʫʩ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʤʠʥʝʨʘʣʴʥʦʡ 

ʤʘʩʩʦʡ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʥʝʨʘʟʣʦʞʝʥʥʳʝ, ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʨʘʟʣʦʞʠʚʰʠʝʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ 
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ʦʩʪʘʪʢʠ. ʍʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʛʨʘʥʫʣ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʆʙʠʣʴʥʦ ʧʝʨʝʧʣʝʪʝʥʳ 

ʢʦʨʥʷʤʠ. ʇʦʯʚʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩʣʘʙʦ ʘʛʨʝʛʠʨʦʚʘʥʳ.  

   

ʈʠʩ.8                                                                                                    

 

 

 

 

 

ʈʠʩ.9 

 

 

 

 

 

 

ʈʠʩ.10 

 

 

 

 

 

ɻʨʫʥʪ, ʦʪʦʙʨʘʥʥʳʡ ʦʢʦʣʦ ʃʝʥʕʢʩʧʦ ʩʦʩʪʦʠʪ ʠʟ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʠʤʠʥʝʨʘʣʴʥʦʡ ʩʣʘʙʦ 

ʦʩʪʨʫʢʪʫʨʝʥʥʦʡ ʩʤʝʩʠ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʟʝʨʝʥ ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ ʩ ʧʨʠʤʝʩʴʶ 

ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʨʠʩ.11). ɸ ʪʘʢʞʝ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ 
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ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʠ ʧʨʠʤʝʩʴʶ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʉʣʘʙʘʷ ʩʪʝʧʝʥʴ ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ (ʨʠʩ.12).  

 

ʈʠʩ.11 

 

 

 

 

 

ʈʠʩ.12 

 

 

 

 

 

ɺ ʩʘʜʫ ɺʘʩʠʣʝʦʩʪʨʦʚʝʮ ʛʨʫʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʤʠʥʝʨʘʣʴʥʫʶ ʩʤʝʩʴ ʠʟ ʟʝʨʝʥ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʘʙʦ ʨʘʟʣʦʞʠʚʰʠʭʩʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʨʠʩ.13). ɸ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʫʧʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʟʝʨʥʘʤʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʠ ʧʨʠʤʝʩʴʶ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʇʦʯʚʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩʣʘʙʦ ʘʛʨʝʛʠʨʦʚʘʥʳ (ʨʠʩ.14). 
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ʈʠʩ.13 

 

 

 

 

 

 

ʈʠʩ.14 

 

 

 

 

 

ɻʨʫʥʪ, ʦʪʦʙʨʘʥʥʳʡ ʥʘ ʧʣ. ʉʦʙʯʘʢʘ, ʩʦʩʪʦʠʪ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʟʝʨʝʥ 

ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʩ ʧʨʠʤʝʩʴʶ ʭʦʨʦʰʦ ʠ ʩʨʝʜʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

(ʨʠʩ.15). ɸ ʪʘʢʞʝ ʠʟ ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ. ʅʘʙʣʶʜʘʶʪʩʷ ʘʛʨʝʛʘʪʳ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʤʝʣʢʦʟʝʤʦʤ. (ʨʠʩ.16). 

 

ʈʠʩ.15 

 

  

 

 

 














































