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ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʤʙʠʢʦʨʤʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ɹʝʣʘʨʫʩʠ 
ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚʳʧʫʩʢʘʝʪ ʢʘʢ ʨʦʩʩʳʧʥʳʝ, ʪʘʢ ʠ ʛʨʘʥʫʣʠ-
ʨʦʚʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ. ʆʙʝ ʬʦʨʤʳ ʢʦʤʙʠʢʦʨʤʦʚ ʠʤʝʶʪ ʩʚʦʠ ʜʦʩʪʦʠʥ-
ʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ [1,3]. ʊʘʢ, ʧʨʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʠ ʥʘ 1ï2% ʧʨʦʠʩʭʦʜʠʪ 
ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʢʦʤʙʠʢʦʨʤʘ, ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ. ɺʪʦ-
ʨʦʡ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʦ-
ʪʝʨʷ ʘʢʪʠʚʥʦʩʪʠ ɹɸɺ ʨʘʮʠʦʥʦʚ, ʢʦʪʦʨʘʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʚʣʘʛʦʪʝʨʤʠʯʝ-
ʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ [8]. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʬʝʨʤʝʥʪʦʚ 
ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʪʘʤʠʥʦʚ. ʊʨʝʪʴʠʤ ʥʝʛʘʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʧ-
ʨʝʜʝʣʝʥʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʧʦʨʘʞʝʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ (ʵʨʦʟʠʠ, ʛʘʩʪʨʠʪʳ, ʷʟʚʳ) ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 
ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʩʦʚʨʝʤʝʥ-
ʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʚʝʰʠʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ɺʝʜʴ ʚ 
ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʬʦʨʤʘʭ ʢʦʤʙʠʢʦʨʤʦʚ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʩʘ-
ʤʦʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʩʝʧʘʨʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ, ʫʣʫʯʰʘʝʪʩʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʡ ʬʦʥ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʩʚʠʥʘʨʥʠʢʦʚ (ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʩ-
ʩʳʧʥʳʤʠ ʤʝʥʴʰʝ ʧʳʣʷʪ).  
ʆʧʨʝʜʝʣʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʛʨʘʥʫʣʠʨʦʚʘʥʠʶ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦ-

ʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʩʚʠʥʦʤʘʪʦʢ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʮʝʧʪʦʚ 
ʉʂ-1. ɺ ʥʝʛʦ, ʚ ʦʩʥʦʚʥʦʤ, ʚʭʦʜʷʪ ʢʦʨʤʦʚʳʝ ʩʨʝʜʩʪʚʘ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠ-
ʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʧʨʦʯʥʦʩʪʴ 
ʛʨʘʥʫʣ (ʷʯʤʝʥʴ, ʦʚʝʩ, ʦʪʨʫʙʠ). ɻʨʘʥʫʣʳ ʢʦʤʙʠʢʦʨʤʘ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʠʟ 
ʪʘʢʦʛʦ ʩʳʨʴʷ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʪʨʠ-
ʮʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʢʨʦʰʘʪʩʷ. ɹʦʣʝʝ ʜʝʬʠʮʠʪʥʦʝ ʠ ʜʦʨʦ-
ʛʦʝ ʟʝʨʥʦ ï ʬʫʨʘʞʥʘʷ ʧʰʝʥʠʮʘ, ʫʢʨʝʧʣʷʶʱʘʷ ʛʨʘʥʫʣʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʡ-
ʩʪʚʘʤ ʢʣʝʡʢʦʚʠʥʳ, ʚ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʥʝ ʚʚʦʜʠʪʩʷ 
ʠʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʥʠʠ ʚʚʦʜʘ ʤʝ-
ʣʘʩʩʳ, ʩʧʦʩʦʙʥʦʡ ʫʣʫʯʰʠʪʴ ʢʨʝʧʦʩʪʴ ʛʨʘʥʫʣ. ɺ ɹʝʣʘʨʫʩʠ ʪʘʢʞʝ ʥʝʜʦʩ-
ʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʣʴʙʫʤʠʥʘ, ʵʬʬʝʢʪʠʚʥʦ ʩʢʣʝʠʚʘʶʱʝʛʦ ʢʦʤʧʦ-
ʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʨʘʥʫʣ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʠʭ ʨʘʟʨʫʰʝʥʠʶ.  



4 

 

ʇʨʠ ʚʳʨʘʙʦʪʢʝ ʢʦʤʙʠʢʦʨʤʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʩʪʘ-
ʙʠʣʴʥʳʤ ʠ ʚʳʩʦʢʠʤ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫ-
ʩʤʦʪʨʝʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʚʩʝʤ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
ʮʝʧʦʯʢʠ ʢʦʨʤʦʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʝʤʠʢ-
ʩʦʚ ï ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʤʙʠʢʦʨʤʦʚ ï ʬʫʨʘʞʥʳʡ ʩʢʣʘʜ 
ʠʣʠ ʭʨʘʥʠʣʠʱʝ ï ʩʚʠʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ). ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦ ʟʥʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʠʟʤʝʥʷʝʪʩʷ ʟʦʦʪʝʭʥʠʯʝ-
ʩʢʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʦʩʩʳʧʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʠ ʧʨʦʮʝʩʩʘʭ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʟʜʘʯʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʤʠ ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʤ ʮʝʭʝ ʆɸʆ çɹʦʨʠʩʦʚʩʢʠʡ ʂʍʇè 
ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 
ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʣʠ ʩʥʠʟʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʬʝʨʤʝʥʪʦʚ. ʇʨʠ 
ʟʘʤʝʨʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʙʠʢʦʨʤʦʚ ʩʨʘʟʫ ʧʦʩʣʝ ʛʨʘʥʫʣʷʪʦʨʘ ʫʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 62 ʜʦ 64

0 
ʉ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚʝʨʭʥʝ-

ʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʝʜʝʣʘ, ʢʦʪʦʨʳʡ ʜʝʢʣʘʨʠʨʫʶʪ ʬʠʨʤʳ, ʧʨʦʠʟʚʦʜʷ-
ʱʠʝ ʢʦʨʤʦʚʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ [8]. ʉʦʛʣʘʩʥʦ ʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 
ʢʨʠʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʪʝʤʧʝʨʘʪʫʨ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 70 ʜʦ 75

0
 ʉ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 
ʛʨʘʥʫʣʠʨʦʚʘʥʠʶ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʚʢʣʶʯʝʥʥʳʤʠ ʵʥʟʠʤʥʳʤʠ ʢʦʤʧʦʟʠ-
ʮʠʷʤʠ. ɹʝʟ ʩʦʤʥʝʥʠʡ, ʥʘ ʦʩʪʘʣʴʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʵʪʠ 
ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ʅʦ ʵʪʦ ʥʝ ʧʨʝʜʣʦʛ ʜʣʷ ʦʪ-
ʢʘʟʘ ʦʪ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ. ɺʝʜʴ ʧʦʤʠʤʦ ʩʫʭʠʭ ʬʦʨʤ ʚ ʢʦʤʙʠʢʦʨʤʘ ʬʝʨ-
ʤʝʥʪʳ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚʦ ʚʣʘʞʥʦʤ ʚʠʜʝ ʠ ʥʘʥʦʩʠʪʴ ʠʭ ʥʘ ʛʨʘʥʫʣʳ ʧʦ-
ʩʣʝ ʦʩʪʳʚʘʥʠʷ. ɾʠʜʢʠʝ ʬʝʨʤʝʥʪʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʭʦʨʦʰʦ ʪʝʢʫʱʠʝ ʨʘʩʪʚʦʨʳ ʠ ʩʫʩʧʝʥʟʠʠ. ʆʥʠ ʥʘ 15ï40% ʩʦʩʪʦʷʪ 
ʠʟ ʚʦʜʳ ʠ ʧʦʵʪʦʤʫ ʜʦʧʫʩʢʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʥʘʧʳʣʝʥʠʝ ʧʨʝʧʘʨʘ-
ʪʦʚ ʥʘ ʤʘʩʩʫ ʢʦʤʙʠʢʦʨʤʘ.  
ʎʝʣʴ ʨʘʙʦʪ rï ʠʟʫʯʠʪʴ ʫʨʦʚʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ 

ʩʚʠʥʦʤʘʪʦʢ (ʨʝʮʝʧʪʳ ʉʂ-1 ʠ ʉʂ-10) ʧʦ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʘʤ, ʬʦʨʤʠ-
ʨʫʶʱʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ, ʧʨʦʪʝʠʥʦʚʫʶ ʠ ʤʠʥʝʨʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ 
ʨʘʮʠʦʥʘ. ɺʝʜʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʦʪ ʟʦʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʚʝʜʫʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʧʦʚʳ-
ʰʘʶʪ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʦʨʦʜʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʥʘʤʠ ʠʟʫʯʘʣʘʩʴ ʥʘ ʪʨʝʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʆɸʆ çɹʦʨʠʩʦʚ-
ʩʢʠʡ ʂʍʇè ʠ ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʩʚʠʥʦʤʘʪʦʢ, ʘʥʘʣʦʛʠʯʥʳʝ 
ʧʦ ʩʦʩʪʘʚʫ ʨʝʮʝʧʪʦʚ: ɿɸʆ çʍʦʪʶʭʦʚʦè, ɿɸʆ çʂʣʝʚʠʮʘè, ʧʣʝʤʭʦʟʷʡʩʪ-
ʚʦ çɹʝʣʘʥʳè (ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʘ 1. ʈʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʩʚʠʥʦʤʘʪʦʢ ʚʳʨʘʙʦʪʢʠ  
ʆɸʆ çɹʦʨʠʩʦʚʩʢʠʡ ʂʍʇè 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʂʦʤʙʠʢʦʨʤ ʜʣʷ ʭʦʣʦʩʪʳʭ 
 ʠ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ 

(ʉʂ-1) 

ʂʦʤʙʠʢʦʨʤ ʜʣʷ ʧʦʜʩʦʩʥʳʭ 
ʩʚʠʥʦʤʘʪʦʢ (ʉʂ-10) 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, % 
ʇʰʝʥʠʮʘ 15,5 13,2 
ʊʨʠʪʠʢʘʣʝ 8,5 16,4 
ʗʯʤʝʥʴ 12,2 11,4 
ʆʚʝʩ 23,3 10,0 
ʈʦʞʴ ï 5,0 
ɿʝʨʥʦʩʤʝʩʴ 12,0 9,7 
ʆʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ 20,6 7,9 
ʐʨʦʪ ʩʦʝʚʳʡ   7,7 
ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 1,8 8,3 
ʄʫʢʘ ʢʦʩʪʥʘʷ ï 2,5 
ʕʢʩʪʨʫʜʘʪ ʨʳʙʥʦʡ ʤʫʢʠ ï 1,0 
ʇʨʝʣʘʢ ï 1,0 
ʇʨʦʚʠʪ 2,7 1,8 
ʄʘʩʣʦ ʨʘʧʩʦʚʦʝ ï 2,3 
ʉʦʣʴ 0,4 0,3 
ʄʝʣ 1,3 0,4 
ʄʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ 0,5 ï 
ʃʠʟʠʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 0,1 ï 
ʄʠʢʦʬʠʢʩ ʧʣʶʩ 0,1 0,1 
ʇʨʝʤʠʢʩ ʂʉ-1 (ʫʩʠʣ.) 1,0 ï 
ʇʨʝʤʠʢʩ ʂʉ-2 (ʫʩʠʣ.)  1,0 
ʀʪʦʛʦ 100 100 

ʇʠʪʘʪʝʣʴʥʦʩʪʴ 1 ʢʛ 
ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ       1,01      1,11 
ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 11,24 12,4 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 130,2 17,5 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 63,3 58,5 
ʂʘʣʴʮʠʡ, ʛ 7,7 8,3 
ʌʦʩʬʦʨ, ʛ 6,2 6,9 
ʃʠʟʠʥ, ʛ 6,5 8,4 
ʄʝʪʠʦʥʠʥ + ʮʠʩʪʠʥ, ʛ 4,3 6,1 

 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʵʪʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʙʫʩʣʦʚʣʝʥ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤʠ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʧʝʨʝʜ 
ʩʢʘʨʤʣʠʚʘʥʠʝʤ. ɺ ɿɸʆ çʍʦʪʶʭʦʚʦè ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʠʩ-
ʧʦʣʴʟʫʶʪ ʩʢʣʘʜ ʥʘʧʦʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʆʪʪʫʜʘ ʦʥʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʨʘʟʚʦʟʷʪʩʷ ʧʦ ʩʚʠʥʘʨʥʠʢʘʤ ʠ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʤʝʪʘʣ-
ʣʠʯʝʩʢʠʭ ʙʫʥʢʝʨʘʭ ʩ ʟʘʜʚʠʞʢʘʤʠ. ɺ ʵʪʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ 
ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʩʷ ʠʟ ʩʢʣʘʜʘ ʧʦʩʣʝ ʪʨʝʭʜʥʝʚʥʦʛʦ ʭʨʘʥʝʥʠʷ. ɺ 
ɿɸʆ çʂʣʝʚʠʮʘè ʧʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʪʨʘʥʩ-
ʧʦʨʪʦʤ ʢʦʤʙʠʢʦʨʤ ʧʦʩʪʫʧʘʣ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʠʝʤʥʳʡ ʩʠʣʦʩ ʠ ʟʘʪʝʤ ʩ 
ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʥʦʨʠʡ) ʧʦʧʘʜʘʣ ʚ ʩʠʣʦʩ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʵʪʦʡ ʤʘʨʢʠ. ʀʟ ʩʠʣʦʩʘ ʢʦʤʙʠʢʦʨʤ 
ʧʦʧʘʜʘʣ ʚ ʙʫʥʢʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʝʢʮʠʠ ʩʚʠʥʘʨʥʠʢʦʚ, ʢʫʜʘ ʟʘʛʨʫ-
ʞʘʝʪ ʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺ ʵʪʦʤ ʭʦʟʷʡʩʪʚʝ ʦʙʨʘʟʮʳ 
ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʘʥʘʣʠʟʦʚ ʙʨʘʣʠ ʠʟ ʩʝʢʮʠʦʥʥʳʭ ʙʫʥʢʝʨʦʚ. ʇʣʝʤʭʦʟʷ-
ʩʪʚʦ çɹʝʣʘʥʳè ʥʘʭʦʜʠʪʩʷ ʦʪ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʮʝʭʘ ʢʦʤʙʠʥʘʪʘ ʥʘ ʨʘʩ-
ʩʪʦʷʥʠʠ 50 ʢʤ, ʠ ʚ ʥʝʛʦ ʚʝʜʝʪ ʨʦʚʥʘʷ ʘʩʬʘʣʴʪʦʚʘʷ ʜʦʨʦʛʘ. ɺ ʵʪʦʤ ʭʦʟʷʡ-
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ʩʪʚʝ ʥʝ ʠʤʝʝʪʩʷ ʩʠʣʦʩʦʚ ʠ ʢʦʤʙʠʢʦʨʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʪʫʧʘʝʪ ʩʦ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʝʢʮʠʦʥʥʳʝ ʙʫʥʢʝʨʘ, ʘ ʦʪʪʫʜʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʨʘʟʜʘʝʪʩʷ ʚ ʢʦʨʤʫʰʢʠ ʞʠʚʦʪ-
ʥʳʤ. ɺ ʵʪʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʠʟ ʢʦʨʤʫʰʝʢ. ɺ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ 8 ʦʙʨʘʟʮʦʚ ʢʘʞ-
ʜʦʛʦ ʨʝʮʝʧʪʘ ʢʦʤʙʠʢʦʨʤʘ (ʉʂ-1 ʠ ʉʂ-10) ʤʘʩʩʦʡ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʫ-
ʪʦʯʥʦʤʫ ʨʘʮʠʦʥʫ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ: ʢʦʤʙʠ-
ʢʦʨʤ ʉʂ-1 ï 2,8 ʢʛ, ʉʂ-10 ï 5,7 ʢʛ. ʀʟ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʢʦʤʙʠʢʦʨʤʦʚ 
ʤʝʪʦʜʦʤ ʢʚʘʨʪʦʚʘʥʠʷ ʚʳʜʝʣʷʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʧʨʦʙʳ, ʠʟ ʢʦʪʦʨʳʭ 
ʙʨʘʣʠ ʥʘʚʝʩʢʠ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʪʘʪʝʣʴ-
ʥʦʩʪʠ (ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʥʘʪʨʠʡ 
ʭʣʦʨ).  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʦ ʚʩʝʭ ʪʨʝʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʦʪʤʝʯʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘ-
ʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɿɸʆ çʍʦʪʶʭʦʚʦè ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʢʦʤʙʠʢʦʨʤʝ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12,0 ʜʦ 13,8 %. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʢʨʘʡʥʠʝ ʚʘʨʠʘʥʪʳ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʠ (ʧ=8) 
ʦʪʢʣʦʥʷʣʠʩʴ ʦʪ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚ ʚʝʨʭʥʶʶ ʩʪʦʨʦʥʫ ʥʘ 6,1%, ʘ ʚ 
ʥʠʞʥʶʶ ï ʥʘ 7,7%. ɼʣʷ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʵʪʦ ʚ 
ʟʦʦʪʝʭʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʧʦʟʚʦʣʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. ɺ ʧʝʨʚʦʤ 
ʩʣʫʯʘʝ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʨʦʛʠʝ ʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʧʦʥʝʥ-
ʪʳ, ʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ï ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʥʝʜʦʧʦʣʫʯʠʪ ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ.  
ɼʘʥʥʳʝ ʧʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʉʂ-1 ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʪʦʯʥʳʭ  

ʨʘʮʠʦʥʘʭ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ 
 

ʇʠʪʘʪʝʣʴʥʦʝ 
ʚʝʱʝʩʪʚʦ, % 

ʉʨʝʜʥʝʝ 
ʩʦʜʝʨʞʘʥʠʝ 

ʃʠʤʠʪʳ ʂʦʵʬʬʠʮʠʝʥʪ 
ʚʘʨʠʘʮʠʠ 

ɺ % ʢ ʨʘʩʯʝʪʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɿɸʆ çʍʦʪʶʭʦʚʦè (ʧ=8) 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ 13,1 Ñ 0,20 12,0 ï 13,8 4,3 100,8 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 8,0 Ñ 0,21 7,1 ï 8,7 7,4 117,6 
ʂʘʣʴʮʠʡ 0,77 Ñ 0,028 0,62 ï 0,87 10,6 106,9 
ʌʦʩʬʦʨ 0,71 Ñ 0,010 0,68 ï 0,76 3,8 118,3 
ʅʘʪʨʠʡ ʭʣʦʨ 0,6 Ñ 0,04 0,38 ï 0,70 21,3 150,0 

ɿɸʆ çʂʣʝʚʠʮʘè (ʧ=8) 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ 13,2 Ñ 0,16 12,4 ï 13,7 9,7 101,5 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 7,6 Ñ 0,15 6,8 ï 8,2 5,8 111,8 
ʂʘʣʴʮʠʡ 0,76 Ñ 0,020 0,66 ï 0,82 7,7 105,6 
ʌʦʩʬʦʨ 0,69 Ñ 0,008 0,65 ï 0,72 3,6 115,0 
ʅʘʪʨʠʡ ʭʣʦʨ 0,54 Ñ 0,047 0,32 ï 0,71 24,2 135,0 

ʇʣʝʤʭʦʟʷʡʩʪʚʦ ɹʝʣʘʥʳ (ʧ=8) 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ 12,7 Ñ 0,22 12,1 ï 13,7 4,9 97,5 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 7,5 Ñ 0,25 6,3 ï 8,4 9,5 118,4 
ʂʘʣʴʮʠʡ 0,75 Ñ 0,031 0,64 ï 0,89 11,9 97,4 
ʌʦʩʬʦʨ 0,69 Ñ 0,016 0,62 ï 0,77 6,8 106,7 
ʅʘʪʨʠʡ ʭʣʦʨ 0,57 Ñ 0,047 0,43 ï 0,72 21,2 142,5 
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ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʦʙ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦ-
ʩʪʠ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʞʠʚʦʪʥʳʭ ʧʦ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʝ. ɺ ɿɸʆ çʍʦʪʶ-
ʭʦʚʦè ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 7,1 ʜʦ 8,7%, ʚ ɿɸʆ çʂʣʝʚʠʮʘè ï
ʦʪ 6,3 ʜʦ 8,2 %, ʚ ʧʣʝʤʭʦʟʷʡʩʪʚʝ çɹʝʣʘʥʳè ï ʦʪ 6,3 ʜʦ 8,4 %.  
ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʧʦ 
ʧʠʪʘʪʝʣʴʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʢʦʨʤ-
ʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʩʥʦʚʘʥʠʝʤ ʢʦʪʦ-
ʨʳʭ ʷʚʣʷʝʪʩʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʮʘ ʨʘʮʠʦʥʘ. ʆʜʥʘʢʦ ʚ ʫʩʣʦ-
ʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʢʪʥʦ. ɺʝʜʴ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ 
ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʧʨʦʪʝʠʥʦ-
ʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ (ʦʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ, ʦʚʝʩ, ʧʨʦ-
ʚʠʪ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ (ʧʰʝʥʠʮʘ, ʪʨʠʪʠʢʘʣʝ). ʆʥʠ ʚ 1,5 ï 2 ʨʘʟʘ 
ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʨʘʩʩʣʘʠʚʘʶʪʩʷ 
[2,4]. ɹʦʣʝʝ ʪʷʞʝʣʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ, ʘ ʣʝʛ-
ʢʠʝ ï ʚ ʚʝʨʭʥʠʭ. ʇʦʤʠʤʦ ʫʭʫʜʰʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʙʠʢʦʨ-
ʤʦʚ ʨʘʩʩʣʘʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʝʜʘʝʤʦʩʪʠ ʨʘʮʠʦ-
ʥʘ ʞʠʚʦʪʥʳʤʠ [5,6,7]. ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠ-
ʪʝʣʴʥʳʝ ʥʘ ʚʢʫʩ ʜʨʦʙʣʝʥʳʝ ʟʝʨʥʦʚʳʝ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʰʝʥʠʮʘ). ʆʜʥʘʢʦ ʚ 
ʥʠʭ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʪʨʠʡ ʭʣʦʨʘ (ʚ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ï ʜʦ 0,72%). ɺ ʚʝʨʭʥʠʭ, ʥʘʦʙʦʨʦʪ, ʩʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʣʠʩʴ ʦʪʨʫʙʠ ʠ ʦʚʝʩ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʠ ʥʠʟʢʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʥʝʨʛʠʠ. 
ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʤʘʩʩʝ ʢʦʤʙʠʢʦʨʤʘ ʤʘʢ-

ʨʦʵʣʝʤʝʥʪʦʚ ï ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. ɽʩʣʠ ʨʘʥʝʝ ʚ ʢʦʤʙʠʢʦʨʤʘ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʢʣʶʯʘʣʠʩʴ ʢʦʨʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
(ʨʳʙʥʘʷ, ʢʨʠʣʝʚʘʷ ʠ ʤʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ, ʦʪʭʦʜʳ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ ʠ ʧʨ.), ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʩʪʘʨʘʶʪʩʷ ʟʘʤʝʥʷʪʴ 
ʧʨʦʜʫʢʪʘʤʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʘʤʠʥʦʢʠʩ-
ʣʦʪʘʤʠ, ʙʝʣʢʦʚʳʤʠ ʢʦʨʤʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɽʩʣʠ ʢʦʨ-
ʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʛʘʪʳʤ ʠ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ, ʪʦ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ ʙʝʜʥʳ ʤʠʥʝʨʘʣʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʣʴʮʠʝʤ ʠ ʬʦʩʬʦʨʦʤ. ɽʩʣʠ 
ʨʘʥʝʝ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʨʝʮʝʧʪʦʚ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʠʭʦʜʠʣʦʩʴ ʚʦʩʧʦʣʥʷʪʴ 
ʥʝ ʙʦʣʝʝ 15ï20% ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʢʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦ-
ʞʜʝʥʠʷ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʮʠʬʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 50ï80%. ʂ 
ʪʦʤʫ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʬʦʩʬʦʨʘ. 
ʊʘʢ, ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʥʦʩʠʪʝʣʝ ʬʦʩʬʦʨʘ ʤʦʥʦʢʘʣʴʮʠʡ-
ʬʦʩʬʘʪʝ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʦʨʘ, ʯʝʤ ʚ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʚʰʝʤ-
ʩ ̫ʪʨʠʢʘʣʴʮʠʡʬʦʩʬʘʪʝ, ʥʘ 25 ï 100%. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʠʡ 
ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʨʘʮʠʦʥʝ ʟʘʥʠʤʘʝʪ ʥʦʩʠʪʝʣʴ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, ʪʦ ʪʝʤ 
ʩʣʦʞʥʝʝ ʜʦʙʠʪʴʩʷ ʝʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. 
ʇʦʩʢʦʣʴʢʫ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʥʪʨʘʩʪʥʳ ʧʦ ʬʠʟʠʯʝʩʢʠʤ 
ʩʚʦʡʩʪʚʘʤ ʩ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʝʠʥʦ-
ʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʪʦ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʱʝ-
ʥʠʷʭ ʦʥʠ ʨʘʩʩʣʘʠʚʘʶʪʩʷ ʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʥʠʞʥʠʭ ʬʨʘʢʮʠʷʭ. ʀʟ ʚʳʰʝ-
ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʦʩʩʳʧʥʳʝ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ 
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ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʫʪʠ ʦʪ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʮʝʭʘ ʜʦ ʢʦʨʤʫʰʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦ-
ʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʩʣʘʠʚʘʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʦʤʦʛʝʥ-
ʥʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ɼʘʥʥʳʝ 
ʧʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʉʂ-10 ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, 
ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. 

 
ʊʘʙʣʠʮʘ 3. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʘʪʨʠʡ ʭʣʦʨʘ  

ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ 
 

ʇʠʪʘʪʝʣʴʥʦʝ 
ʚʝʱʝʩʪʚʦ, % 

ʉʨʝʜʥʝʝ 
ʩʦʜʝʨʞʘʥʠʝ 

ʃʠʤʠʪʳ 
ʂʦʵʬʬʠʮʠʝʥʪ 
ʚʘʨʠʘʮʠʠ 

ɺ % ʢ ʨʘʩʯʝʪʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɿɸʆ çʂʣʝʚʠʮʘè 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ 17,9 Ñ 0,31 17,0 ï 19,4 7,5 102,3 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 6,0 Ñ 0,09 5,6 ï 6,3 4,1 0,98 
ʂʘʣʴʮʠʡ 0,76 Ñ 0,028 0,66 ï 0,86 10,4 0,91 
ʌʦʩʬʦʨ 0,76 Ñ 0,010 0,72 ï 0,80 4,2 110,1 
ʅʘʪʨʠʡ ʭʣʦʨ 0,38 Ñ 0,018 0,28 ï 0,42 12,6 126,6 

ʇʣʝʤʭʦʟʷʡʩʪʚʦ çɹʝʣʘʥʳè 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ 18,2 Ñ 0,21 17,3 ï 18,9 3,3 104,0 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 6,1 Ñ 0,08 5,7 ï 6,3 3,5 110,3 
ʂʘʣʴʮʠʡ 0,74 Ñ 0,028 0,65 ï 0,86 10,6 88,0 
ʌʦʩʬʦʨ 0,80 Ñ 0,015 0,74 ï 0,88 5,2 117,6 
ʅʘʪʨʠʡ ʭʣʦʨ 0,32 Ñ 0,016 0,26 ï 0,40 11,0 105,0 

 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʮʠʦʥʝ ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʚ ɿɸʆ çʂʣʝʚʠʮʘè ʢʦʣʝʙʘʣʦʩʴ ʚ ʛʨʘʥʠ-
ʮʘʭ 97 ï 110,9 % ʦʪ ʨʘʩʯʝʪʥʦʛʦ, ʚ ʧʣʝʤʭʦʟʷʡʩʪʚʝ çɹʝʣʘʥʳè ʵʪʦʪ ʧʦʢʘ-
ʟʘʪʝʣʴ ʠʟʤʝʥʷʣʩʷ ʚ ʤʝʥʴʰʠʭ ʧʨʝʜʝʣʘʭ (ʦʪ 98,8 ʜʦ 108,0%). ʅʝʦʙʭʦʜʠʤʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʩʦʜʝʨʞʘʥʠʝ 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʠʟʤʝʥʯʠʚʦ, ʯʝʤ ʚ ʢʦʤʙʠʢʦʨʤʘʭ 
ʜʣʷ ʩʫʧʦʨʦʩʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʩʪʦʯʥʠʢʦʚ 
ʧʨʦʪʝʠʥʘ. ɺ ʢʦʤʙʠʢʦʨʤʘ ʉʂ-10 ʚʚʦʜʠʣʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 
ʩʦʝʚʳʡ ʰʨʦʪ (7,7%), ʘ ʪʘʢʞʝ ʚ 4,6 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ 
ʰʨʦʪʘ. ɺ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʧʨʦʪʝʠʥʘ, ʯʝʤ ʚ ʟʝʨʥʦʬʫʨʘʞʝ. ʀ ʣʶʙʘʷ ʜʝʛʦʤʦʛʝʥʠʟʘʮʠʷ ʩʤʝʩʠ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. 
ɿʘʢʣʶʯʝʥʠʝ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʨʦʩʩʳʧʥʳʭ ʢʦʤʙʠʢʦʨ-

ʤʦʚ ʜʣʷ ʩʚʠʥʦʤʘʪʦʢ ʧʦ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʩʢʣʘ-
ʜʠʨʦʚʘʥʠʷ ʠ ʩʝʧʘʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʥʠʞʘʶʪ ʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ. 
ɺ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʭʦʣʦʩʪʳʭ ʠ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 12,0 ʜʦ 13,8%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʦʪ 
6,3 ʜʦ 8,4%, ʢʘʣʴʮʠʷ ï ʦʪ 0,62 ʜʦ 0,87%, ʥʘʪʨʠʡ ʭʣʦʨʘ ï ʦʪ 0,38 ʜʦ 
0,72%. ɺ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʳʨʦ-
ʛʦ ʧʨʦʪʝʠʥʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 17,3 ʜʦ 19,4%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʦʪ 5,6 ʜʦ 
6,3%, ʢʘʣʴʮʠʷ ï ʦʪ 0,65 ʜʦ 0,86%, ʥʘʪʨʠʡ ʭʣʦʨʘ ï ʦʪ 0,26 ʜʦ 0,42%.  
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(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.12.2009) 

 
ɺʚʝʜʝʥʠʝ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʨʷʜʫ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ 

ʧʦʨʦʩʷʪʘʤ ʩʢʘʨʤʣʠʚʘʶʪ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʟʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, 
ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʘʨʪʝʨʥʳʝ  ʢʦʤʙʠʢʦʨʤʘ, ʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦ-
ʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 
ʵʥʟʠʤʦʚ ʠ ʩʝʢʨʝʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʦʨʤʘʣʴʥʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ, 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʣʫʯʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ 
[1,4]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʘʪ-
ʨʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʮʝʧʪʳ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʠʪʘʥʠʷ ʧʦʨʦʩʷʪ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ [3]. ɺ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʝʝ 
ʩʦʪʥʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʘ-
ʣʘʥʩʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʦʚ ʧʦ ʥʝʜʦʩʪʘʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ, ʫʣʫʯʰʝ-
ʥʠʷ ʧʦʝʜʘʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ, ʧʦʚʳʰʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʟ-
ʤʝʥʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ. ɺʩʝ 
ʜʦʙʘʚʢʠ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʧʦ- 
ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ. ɺ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 
ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘ ʧʝʨʝʜʦʟʠʨʦʚʢʘ ʵʪʠʭ 
ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʉʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʛʣʫʙʦʢʦʤ ʟʥʘʥʠʠ 
ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪ-
ʥʳʭ [2]. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦ ʥʘʩʪʦʷ-
ʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʧʦʨʦʩʷʪ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ  ʢʦʨʤʦʚʳʭ ʜʦʙʘ-
ʚʦʢ (ʩʝʣʘʮʠʜ, ʬʠʣʘʢʩ, ʢʨʝʟʘʮʠʥ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 
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ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʥʘʫʯʥʦʝ ʠ 
ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ, ʪʨʝʙʫʝʪ ʜʘʣʴ-
ʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʎʝʣɹ ʨʘʙʦʪʳ ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ (ʩʝʣʘʮʠʜ, ʬʠʣʘʢʩ, ʢʨʝʟʘʮʠʥ) ʜʣʷ ʧʦʨʦ-
ʩʷʪ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:     
ï ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ (çʇʨʝʩʪʘʨʪʝʨè, çʉʪʘʨʪʝʨè) ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ; 
ï ʫʩʪʘʥʦʚʠʪʴ ʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠʟʫʯʘʝʤʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-

ʚʦʢ ʚ ʩʦʩʪʘʚʝ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʆʅʆ ʆʇʍ çʗʣ-

ʛʘè ɻʅʋ çʄʦʨʜʦʚʩʢʠʡ ʅʀʀʉʍè ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘ-
ʮʠʠ ʧʠʪʘʥʠʷ ʧʦʨʦʩʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʠ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ (ʩʝʣʘʮʠʜʘ, ʬʠʣʘʢʩʘ ʠ ʢʨʝʟʘʮʠʥʘ) ʙʳʣ ʧʨʦʚʝʜʝʥ  ʥʘ-
ʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʥʘ ʧʦʨʦʩʷʪʘʭ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʩ 6- ʜʦ 
120-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ ʧʷʪʴ ʛʨʫʧʧ ʣʘʢʪʠʨʫʶʱʠʭ ʩʚʠʥʦʤʘʪʦʢ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10 ʛʦʣʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ: ʧʦʨʦʜʘ ï ʢʨʫʧʥʘʷ ʙʝʣʘʷ, 
ʧʨʝʜʳʜʫʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 10 ʧʦʨʦʩʷʪ, ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 
ʦʪʲʝʤʝ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 45 ʜʥʝʡ ï ʥʝ ʤʝʥʝʝ 16 ʢʛ. ʈʘʮʠʦʥʳ ʜʣʷ 
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ 
ʈɸʉʍʅ 2003ʛ.  (ʪʘʙʣ. 1).  

 
ʊʘʙʣʠʮʘ 1. ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʧʦʨʦʩʷʪ 

 
 
 

ʇʦʢʘʟʘʪʝʣʠ 

ʇʦʨʦʩʷʪʘ-ʩʦʩʫʥʳ ʇʦʨʦʩʷʪʘ-ʦʪʲʝʤʳʰʠ 
ʂʦʥ-

ʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʆʧʪr-
ʥʳʝ 
ʛʨʫʧʧʳ 

ʂʦʥ-
ʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʆʧʪr-
ʥʳʝ 
ʛʨʫʧʧʳ 

ʂʦʥ-
ʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʆʧʪr-
ʥʳʝ 
ʛʨʫʧʧʳ 

1ï2 ʤʝʩ 1ï2 ʤʝʩ 2ï3 ʤʝʩ 2ï3 ʤʝʩ 3ï4 ʤʝʩ 3ï4 ʤʝʩ 
1 2 3 4 5 6 7 

ʉʦʩʪʘʚ, ʢʛ 
ʂʦʤʙʠʢʦʨʤ çʇʨʝʩʪʘʨʪʝʨè ï 0,95 ï ï ï ï 
ʂʦʤʙʠʢʦʨʤ çʉʪʘʨʪʝʨè ï ï ï 1,35 ï 1,6 
ʗʯʤʝʥʴ  0,45 ï 0,65 ï 0,8 ï 
ʇʰʝʥʠʮʘ 0,25 ï 0,35 ï 0,45 ï 
ɻʦʨʦʭ  0,09 ï 0,15 ï 0,20 ï 
ʊʨʘʚʷʥʘʷ ʤʫʢʘ 0,06 ï 0,13 ï 0,12 ï 
ʈʳʙʥʘʷ ʤʫʢʘ 0,10 ï 0,12 ï 0,13 ï 
ʆʙʨʘʪ ʩʚʝʞʠʡ 0,70 ï ï ï ï ï 
ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ, ʛ 3,00 ï 5,00 ï 6,00 ï 
ʉʝʨʥʦʢʠʩʣʘʷ ʤʝʜʴ, ʤʛ 28 ï 31 ï 38 ï 
ʉʝʨʥʦʢʠʩʣʳʡ ʮʠʥʢ, ʤʛ 87 ï 34 ï 47 ï 
ʉʝʨʥʦʢʠʩʣʳʡ ʤʘʨʛʘʥʝʮ,ʤʛ 35 ï 59 ï 79 ï 
ʉʝʨʥʦʢʠʩʣʳʡ ʢʦʙʘʣʴʪ, ʤʛ ï ï 3 ï 7 ï 

ɺ ʨʘʮʠʦʥʝ ʩʦʜʝʨʞʠʪʩʷ 
ʂʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 1,18 1,14 1,58 1,55 1,94 1,84 
ʆʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 13,18 11,4 17,63 16,07 21,62 19,04 
ʉʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʛ 0,88 0,81 1,20 1,15 1,46 1,36 
ʉʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 188,20 175,75 241,87 236,25 287,43 280,00 
ʇʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 158,37 150,10 190,48 182,25 237,57 216,00 
ʃʠʟʠʥʘ, ʛ 11,67 9,12 13,36 10,94 15,48 12,96 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ.1 
 

1 2 3 4 5 6 7 
ʄʝʪʠʦʥʠʥʘ+ʮʠʩʪʠʥʘ, ʛ 6,85 5,51 8,30 7,29 9,75 8,64 
ʉʳʨʦʛʦ ʞʠʨʘ, ʛ 47,20 52,25 39,95 72,9 81,00 86,4 
ʉʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʛ 42,41 35,25 70,78 60,75 80,17 72,00 
ʉʦʣʠ ʧʦʚʘʨʝʥʥʦʡ, ʛ 3,00 2,98 5,00 4,86 6,00 5,73 
ʂʘʣʴʮʠʷ, ʛ 9,72 8,55 11,63 10,80 12,63 12,80 
ʌʦʩʬʦʨʘ, ʛ 7,32 6,84 8,83 8,78 10,27 10,40 
ɾʝʣʝʟʘ, ʤʛ  96,76 95,00 147,31 108,00 158,19 128,00 
ʄʝʜʠ, ʤʛ 12,41 14,25 14,00 14,85 17,10 17,60 
ʎʠʥʢʘ, ʤʛ 66,20 71,25 69,10 74,25 82,30 88,00 
ʄʘʨʛʘʥʮʘ, ʤʛ 34,11 38,00 54,10 54,00 65,10 64,00 
ʂʦʙʘʣʴʪʘ, ʤʛ 0,90 0,95 1,40 1,35 1,70 1,60 
ʁʦʜʘ, ʤʛ 0,47 0,29 0,52 0,34 0,59 0,40 
ʂʘʨʦʪʠʥʘ, ʤʛ 12,93 ï 25,90 ï 25,31 ï 
ɺʠʪʘʤʠʥʦʚ: ɸ, ʄɽ ï 4750,0 ï 5400,0 ï 6400,0 
ɼ, ʄɽ 24,50 475,0 15,50 540,0 15,75 640,0 
ɽ, ʤʛ 35,65 34,20 53,27 40,50 64,49 48,00 
ɺ1, ʤʛ 3,71 2,38 5,12 2,70 6,40 3,20 
ɺ2, ʤʛ 3,70 4,75 4,07 4,05 4,36 4,80 
ɺ3, ʤʛ 14,76 19,00 17,53 20,25 20,73 24,00 
ɺ4, ʛ 1,38 1,14 1,84 1,35 2,21 1,60 
ɺ5, ʤʛ 54,00 47,50 76,96 81,00 93,31 96,00 
ɺ6, ʤʛ 5,94 2,85 7,47 4,05 8,76 4,80 
ɺ12, ʤʢʛ 25,49 23,75 31,16 27,00 33,76 32,0 

 
ʇʦʨʦʩʷʪʘ-ʩʦʩʫʥʳ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʭʦʟʷʡʩʪ-

ʚʝʥʥʳʡ ʨʘʮʠʦʥ: ʤʦʣʦʢʦ ʮʝʣʴʥʦʝ, ʦʙʨʘʪ ʩʚʝʞʠʡ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ 
ʷʯʤʝʥʴ, ʢʦʨʤʦʩʤʝʩʴ (ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ, ʛʦʨʦʭ, ʪʨʘʚʷʥʘʷ ʠ ʨʳʙʥʘʷ ʤʫʢʘ, 
ʩʦʣʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ). ʋʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 
ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʘʭ ʨʝʛʫʣʠʨʦʚʘʣʠ ʧʫʪʸʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʙʝʣ-
ʢʦʚʳʭ ʠ ʤʘʢʨʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʢʣʶʯʘʣʠ 1%-ʥʡr ʧʨʝʤʠʢʩ, ʚ ʩʦʩʪʘʚ 
ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ ʩʦʣʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Fe, Zn, Cu, Mr, Co, Se, I,  ʚʠ-
ʪʘʤʠʥʥʳʝ  (ɸ, D, ɽ, ɺ2, ɺ3, ɺ4, ɺ5 ʠ ɺ12) ʧʨʝʧʘʨʘʪʳ, ʘʥʪʠʙʠʦʪʠʢ, ʘʥʪʠ-
ʦʢʩʠʜʘʥʪ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʢʦʤʙʠʢʦʨ-
ʤʘʤʠ çʇʨʝʩʪʘʨʪʝʨè  ʠ çʉʪʘʨʪʝʨè ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ ʧʦ ʩʭʝʤʝ ʧʦʜʢʦʨʤʢʠ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ʉʭʝʤʘ ʧʦʜʢʦʨʤʢʠ ʧʦʨʦʩʷʪ, ʛ/ʛʦʣ. 

 
ɻʨʫʧ- 
ʧʘ 

ʆʩʦʙʝʥʥʦʩʪʠ 
ʢʦʨʤʣʝʥʠʷ 

ɺʦʟʨʘʩʪ, ʜʥ. 
6ï15 16ï30 31ï45 46ï60 61ï65 66ï75 76ï90 91ï105 106ï120 

1 

ʍʦʟʷʡʩʪʚʝʥʥʳʡ 
ʨʘʮʠʦʥ: 
ʤʦʣʦʢʦ ʮʝʣʴʥʦʝ 

 
50 

 
150 

 
300 

      

ʦʙʨʘʪ   200 500 700      
ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ 
ʷʯʤʝʥʴ 30 80        

ʢʦʨʤʦʩʤʝʩʴ 60 150 500 950 1200 1300 1400 1550 1700 
 

2ï5 
ʂʦʤʙʠʢʦʨʤ:          
çʇʨʝʩʪʘʨʪʝʨè 70 300 650 950 500 ï ï ï ï 
çʉʪʘʨʪʝʨè ï ï ï  700 1200 1350 1450 1600 

 
ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʨʦʩʷʪʘʤ ʩʢʘʨʤʣʠʚʘʣʠ ʩʪʘʨʪʝʨʥʳʝ 

ʢʦʤʙʠʢʦʨʤʘ, ʘ ʘʥʘʣʦʛʘʤ 3ï5-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ  
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ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ  ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʬʠʣʘʢʩ, ʩʝʣʘʮʠʜ ʠ ʢʨʝʟʘ-
ʮʠʥ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʪʘʙʣ. 3.   

 
ʊʘʙʣʠʮʘ 3. ʉʭʝʤʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ 
 

ɻʨʫʧ-
ʧʘ 

ʆʩʦʙʝʥʥʦ-
ʩʪʠ ʢʦʨʤʣʝ-
ʥʠʷ 

ɺʦʟʨʘʩʪ, ʜʥ. 

6ï15 16ï30 31ï45 46ï60 61ï65 66ï75 76ï90 91ï105 106ï120 
  1 ʍʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ 
  2 ʉʪʘʨʪʝʨʥʳʝ ʢʦʤʙʠʢʦʨʤʘ 
  3 ʂʦʤʙʠʢʦʨʤ 

+ ʬʠʣʘʢʩ, ʛ 0,35 1,50 3,25 4,75 6,00 6,00 6,75 7,25 8,00 
  4 ʂʦʤʙʠʢʦʨʤ 

+ ʩʝʣʘʮʠʜ, ʛ 0,49 2,10 4,55 6,65 6,00 6,00 6,75 7,25 8,00 
  5 ʂʦʤʙʠʢʦʨʤ 

+ʢʨʝʟʘʮʠʥ,ʛ 0,007 0,030 0,065 0,095 0,127 0,132 0,148 0,159 0,176 

 
ʆʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʧʦʨʦʩʷʪ ʩʫʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʝʞʝʤʝʩʷʯʥʳʭ 

ʚʟʚʝʰʠʚʘʥʠʡ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʘʙʩʦʣʶʪʥʦʡ, ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ. ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʦʚ ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʠʤʝʣʠ 
ʭʦʨʦʰʠʡ ʘʧʧʝʪʠʪ ʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʥʘ ʧʦʨʦʩʷʪʘʭ ʩ 6- ʜʦ 120-ʜʥʝʚʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʝ ʩʦ 
ʩʪʘʨʪʝʨʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳ-
ʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʪʘʙʣ. 4).  

 
ʊʘʙʣʠʮʘ 4. ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ 

 

ɻʨʫʧ-
ʧʘ 

ɺʦʟʨʘʩʪ, 
ʤʝʩ 

ɾʠʚʘʷ 
ʤʘʩʩʘ, ʢʛ 

ʇʨʠʨʦʩʪ 
ɸʙʩʦʣʶʪʥʳʡ, 

ʢʛ 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ, ʛ 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ,% 
(ʧʦ ʉ.ɹʨʦʜʠ) 

1 2 3 4 5 6 

1 

6 ʜʥʝʡ 1,96Ñ0,03 ï ï ï 
1 7,49Ñ0,16 5,53Ñ0,13 230,42Ñ5,38 117,00 
2 15,77Ñ0,30 8,28Ñ0,20 276,00Ñ6,61 71,20 
3 24,94Ñ0,35 9,17Ñ0,12 305,67Ñ4,52 45,10 
4 35,48Ñ0,60 10,54Ñ0,30 351,33Ñ10,1 34,89 

2 

6 ʜʥʝʡ 1,95Ñ0,05 ï ï ï 
1 7,80Ñ0,25 5,85Ñ0,19 243,75Ñ7,10 120,00 
2 17,79Ñ0,34 9,99Ñ0,18 333,00Ñ6,05 78,10 
3 28,68Ñ0,52 10,89Ñ0,24 363,00Ñ7,90 46,87 
4 40,12Ñ0,77 11,44Ñ0,28 381,33Ñ9,22 33,26 

3 

6 ʜʥʝʡ 1,89Ñ0,04 ï ï ï 
1 7,69Ñ0,17 5,8Ñ0,15 241,67Ñ6,25 121,10 
2 17,76Ñ0,28 10,07Ñ0,12 335,67Ñ5,20 79,14 
3 28,69Ñ0,30 10,93Ñ0,10 364,33Ñ1,53 47,10 
4 40,18Ñ0,42 11,49Ñ0,20 383,00Ñ4,76 33,37 

4 

6 ʜʥʝʡ 1,93Ñ0,04 ï ï ï 
1 7,99Ñ0,14 6,06Ñ0,11 252,50Ñ4,79 122,18 
2 18,54Ñ0,31 10,55Ñ0,17 351,67Ñ5,72 79,53 
3 29,51Ñ0,43 10,97Ñ0,12 365,67Ñ4,00 45,66 
4 41,00Ñ0,60 11,49Ñ0,17 383,00Ñ5,70 32,59 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ.4 
 

1 2 3 4 5 6 

5 

6 ʜʥʝʡ 1,92Ñ0,03 ï ï ï 
1 7,90Ñ0,13 5,98Ñ0,10 249,17Ñ4,30 121,79 
2 18,40Ñ0,30 10,5Ñ0,18 350,00Ñ6,00 79,85 
3 29,89Ñ0,42 11,49Ñ0,15 383,00Ñ5,2 47,59 
4 42,00Ñ0,55 12,11Ñ0,17 403,67Ñ5,53 33,69 

1 

ɺ ʩʨʝʜ-
ʥʝʤ ʟʘ 
ʦʧʳʪ 

 33,52 294,04  
2  38,17 334,82  
3  38,29 335,88  
4  39,07 342,72  
5  40,08 351,58  

 
ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚ 6-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʞʠʚʦʪʥʳʝ 

ʠʤʝʣʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʫʶ ʞʠʚʫʶ ʤʘʩʩʫ, ʪʦ ʫʞʝ ʢ ʜʚʫʭʤʝʩʷʯʥʦʤʫ ʚʦʟ-
ʨʘʩʪʫ ʫ ʧʦʨʦʩʷʪ ʧʷʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʥʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ 
ʠʟ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘ 16,7%, ʚʪʦʨʦʡ ï ʥʘ 3,4%, ʪʨʝʪʴʝʡ ï 
ʥʘ 3,6%, ʭʦʪʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʘ 
ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʧʷʪʘʷ ʛʨʫʧʧʘ ʧʨʝʚʦʩʭʦʜʠʣʘ ʩʚʝʨʩʪʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ 18,4%; 4,7%; 4,5% ʠ 2,4%.  ɿʘ ʚʝʩʴ ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ ʘʙʩʦʣʶʪʥʳʡ 
ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʞʠʚʦʪʥʳʭ ʧʷʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 
40,1 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʘ 6,56 ʢʛ, ʠʣʠ 
19,6% (P>0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ï ʥʘ 1,9 ʢʛ, ʠʣʠ ʥʘ 5,0% 
(P>0,05), ʚ ʪʨʝʪʴʝʡ ï ʥʘ 1,8 ʢʛ, ʠʣʠ ʥʘ 4,7% (P>0,01), ʚ ʯʝʪʚʝʨʪʦʡ ï ʥʘ 
1,00 ʢʛ, ʠʣʠ ʥʘ 2,6%.  
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʟʘ ʚʝʩʴ ʦʧʳʪ ʫ ʧʦʨʦʩʷʪ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 334,8 ʛ,  ʪʨʝʪʴʝʡ ï 335,9 ʛ, ʯʝʪʚʝʨʪʦʡ ï 342,7 ʛ, ʧʷʪʦʡ ï 
351,6 ʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ  ʥʘ 13,9%; 14,2%; 16,6%; 19,6%, 
ʯʝʤ ʫ ʠʭ ʘʥʘʣʦʛʦʚ ʠʟ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 
ʧʨʠʨʦʩʪ ʙʳʣ ʨʘʚʝʥ 294 ʛ. ʇʦʨʦʩʷʪʘ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫ-
ʯʘʚʰʠʝ ʩʝʣʘʮʠʜ, ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʘʤ ʩʚʝʨʩʪ-
ʥʠʢʦʚ  ʧʷʪʦʡ  ʦʧʳʪʥʦʡ  ʛʨʫʧʧʳ,  ʧʦʣʫʯʘʚʰʠʭ  ʢʨʝʟʘʮʠʥ  ʚ ʦʜʥʦ- ʠ ʜʚʫʭ-
ʤʝʩʷʯʥʦʤ  ʚʦʟʨʘʩʪʝ,   ʥʘ 1,3%  ʠ 0,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ ʫʞʝ ʚ ʪʨʝʭ-
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ ʧʷʪʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 383 ʛ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʠʟ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʥʘ 4,7%, ʘ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ï ʥʘ 5%.  
ɸʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘ ʧʝʨʚʳʡ ʤʝʩʷʮ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʨʦʩʪʘ ʦʪʤʝʯʝʥʘ ʫ ʞʠʚʦʪ-
ʥʳʭ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 122,2%, ʯʪʦ ʙʦʣʴʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʷʪʦʡ, ʪʨʝʪʴʝʡ, ʚʪʦʨʦʡ ʦʧʳʪʥʳʤʠ ʠ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʘʤʠ ʥʘ 0,4%; 1,1%; 2,2% ʠ 5,2%. ʅʦ ʫʞʝ ʚʦ ʚʪʦʨʦʤ, ʪʨʝʪʴʝʤ ʠ 
ʯʝʪʚʝʨʪʦʤ ʤʝʩʷʮʘʭ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʥʘʙʣʶ-
ʜʘʣʩʷ ʫ ʞʠʚʦʪʥʳʭ ʧʷʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
79,8%; 47,6% ʠ 33,7%, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,3; 1,9 ʠ 1,1%, ʚ ʪʨʝʪʴʝʡ ï ʥʘ 0,7; 0,5 ʠ 0,3 %, ʚʦ 
ʚʪʦʨʦʡ ï ʥʘ 1,7; 0,7 ʠ 0,4%, ʚ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 8,6; 2,5% 
ʠ ʥʘ 1,2% ʥʠʞʝ, ʯʝʤ  ʚ ʧʷʪʦʡ ʛʨʫʧʧʝ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ-ʩʦʩʫʥʘʤ ʠ ʧʦʨʦʩʷʪʘʤ-
ʦʪʲʝʤʳʰʘʤ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚ ʢʦʨ-
ʤʦʚʳʭ ʜʦʙʘʚʦʢ (ʩʝʣʘʮʠʜ, ʢʨʝʟʘʮʠʥ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ 
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ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʘʭ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʡ ʵʬʬʝʢʪ ʧʨʦ̫ ʚʣʷʝʪʩʷ ʚ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʛʨʫʧʧʘʭ, ʚ ʩʪʘʨʪʝʨʥʳʝ 
ʢʦʤʙʠʢʦʨʤʘ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʠ ʩʝʣʘʮʠʜ ʚ ʜʦʟʝ 5ï7 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ ʠ 
ʢʨʝʟʘʮʠʥ ʚ ʜʦʟʝ 0,10ï0,11 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ɺʢʣʶʯʝʥʠʝ ʬʠʣʘʢʩʘ ʚ ʩʦ-
ʩʪʘʚ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʥʝ ʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦ-
ʛʦ ʚʣʠʥ̫ʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠ-

ʥʝʡ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. ʆʜʥʘʢʦ ʫ ʞʠʚʦʪʥʳʭ  ʧʷ-
ʪʦʡ  ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤ-
ʙʠʢʦʨʤʦʚ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʝʣʘʮʠʜʘ ʠ ʢʨʝʟʘʮʠʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʚʦʟʨʘʩʪʘʥʠʝ ʚ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʩʠʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ (ɸʉʊ ʠ ɸʃʊ). 
ɿʘʢʣʶʯʝʥʠʝ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʧʦʨʦʩʷʪ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʯʝʪʳʨʝʭ- 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘ ʩʯʝʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠ-
ʢʦʨʤʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʮʠʦʥʦʚ ʥʘ 13,9% ʠ ʜʦʚʝʩʪʠ ʠʭ ʜʦ 
334,8 ʛ.  ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʩʪʘʨʪʝʨʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʬʠʣʘʢʩʘ, ʩʝʣʘʮʠʜʘ ʠ ʢʨʝʟʘʮʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-
ʰʝʥʠʶ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ ʥʘ 0,3%; 2,4% ʠ 5,0% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ-ʩʦʩʫʥʘʤ ʠ ʧʦʨʦʩʷʪʘʤ-ʦʪʝ̡ʤʳʰʘʤ 
0,130ï0,143 ʛ/ʢʛ ʢʨʝʟʘʮʠʥʘ ʠ 6,5ï9,1 ʛ/ʢʛ ʩʝʣʘʮʠʜʘ ʚ ʩʦʩʪʘʚʝ ʩʪʘʨʪʝʨ-
ʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʧʦ-
ʚʳʝhʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʝʛʦ 
ʬʨʘʢʮʠʡ, ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ. 
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(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.12.2009) 
 

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ, ʫʣʫʯʰʝʥʠʷ ʝʛʦ 
ʢʘʯʝʩʪʚʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʪʨʝʡʰʠʭ ʟʘʜʘʯ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ ʠʥ-
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ʪʝʥʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʞʝʩʪʦʯʘ-
ʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʨʝʰʘʶ-
ʱʠʤ ʟʚʝʥʦʤ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥ-
ʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʦʙʦʛʘʱʝʥʠʷ ʠʭ 
ʢʦʤʧʣʝʢʩʦʤ ʜʦʙʘʚʦʢ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [1,7]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ  ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ. ʀʩʧʳʪʳʚʘʷ ʭʨʦʥʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ ʠʣʠ ʠʟʙʳʪʦʢ 
ʜʘʞʝ ʦʜʥʦʛʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ  ʚ ʨʘʮʠʦʥʝ, ʞʠʚʦʪʥʳʝ ʦʩʪʨʦ ʨʝʘʛʠ-
ʨʫʶʪ ʥʘ ʵʪʦ ʠʟʤʝʥʝʥʠʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɹʠʦʛʝʥʥʘʷ ʨʦʣʴ 
ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʩʝʣʝʥʘ, ʩʯʠʪʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ 
ʥʝʚʳʷʩʥʝʥʥʦʡ, ʘ ʩʝʡʯʘʩ ʧʨʠʟʥʘʥʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʡ, ʫʥʠʢʘʣʴʥʦʡ 
ʠ ʚrʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ. 
ʋʣʴʪʨʘʤʠʢʨʦʵʣʝʤʝʥʪ ʩʝʣʝʥ  ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʨʫʢʪʫʨ-

ʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʯ-
ʥʳʭ ʤʝʤʙʨʘʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʪʝʯʝʥʠʝ  ʦʙʤʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʚ ʞʠʚʦʡ ʢʣʝʪʢʝ, ʫʯʘʩʪʚʫʷ ʚ ʩʣʦʞʥʦʤ ʢʦʤʧʣʝʢʩʝ ʬʝʨʤʝʥʪʥʳʭ 
ʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦ-
ʮʝʩʩʳ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦ-
ʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [2,6,8].  
ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʠʮʠʪʦʤ ʩʝʣʝʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʦʣʥʝʥʠʝ 
ʝʛʦ ʚ ʨʘʮʠʦʥʘʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʢ ʵʣʝʤʝʥʪʘ ʚ ʨʘʮʠʦ-
ʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʦʩʧʦʣʥʷʣʩʷ ʟʘ ʩʯʝʪ ʥʝʦʨʛʘʥʠʯʝʩʢʦ-
ʛʦ ʩʦʝʜʠʥʝʥʠʷ  (ʥʘʪʨʠʡ ʩʝʣʝʥʠʩʪʦʢʠʩʣʳʡ). ɺʚʠʜʫ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ  
ʜʣʷ ʞʠʚʦʪʥʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ  ʩʝʣʝʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʩʠʥʪʝʟʠʨʦʚʘʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, 
ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦ-
ʩʪʴʶ ʚ ʦʨʛʘʥʠʟʤʝ, ʪʘʢʠʭ ʢʘʢ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ-25) ʠ ʉʝʣ-
ʇʣʝʢʩ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʦʢ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ ʠ 
ʉʝʣ-ʇʣʝʢʩʘ)  ʚ ʨʘʮʠʦʥʘʭ ʨʘʩʪʫʱʠʭ ʙʳʯʢʦʚ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘ-
ʯʝʩʪʚʦ ʤʷʩʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟ-

ʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ɼɸʌʉ-25 ʠ ʉʝʣ-
ʇʣʝʢʩ) ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, 
ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʥʘ ʙʳʯʢʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʦʪ ʨʦʞʜʝʥʠʷ  ʜʦ 
18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ɿɸʆ çʊʨʫʩʢʣʷʡʩʢʦʝè ʈʫʟʘʝʚʩʢʦʛʦ 
ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. ʅʘ ʬʦʥʝ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ  
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʯʝʪʳʨʝ ʙʘʣʘʥʩʦʚʳʭ ʦʧʳʪʘ ʥʘ ʙʳʯʢʘʭ 3-, 6-, 12-, 18- 
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʦʪʙʠʨʘʣʠ ʙʳʯʢʦʚ ʧʦ 
ʧʨʠʥʮʠʧʫ  ʧʘʨ-ʘʥʘʣʦʛʦʚ ʚ ʟʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ 5 
ʛʨʫʧʧ (ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ). ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʯʢʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ) 
ʧʦʣʫʯʘʣʘ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ. ʋʨʦʚʝʥʴ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʝ ʩʦʩʪʘʚʣʷʣ  
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0,11 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ (1-ʷ ʦʧʳʪʥʘʷ) ʧʦʣʫ-
ʯʘʣʘ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ( ɼɸʌʉ-25)  
ʩ ʜʦʚʝʜʝʥʠʝʤ ʫʨʦʚʥʷ ʩʝʣʝʥʘ ʦʪ 0,30 ʜʦ 0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘ-
ʮʠʦʥʘ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ (2-ʷ ʦʧʳʪʥʘʷ) ʧʦʣʫʯʘʣʘ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʜʠ-
ʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ ʩ ʜʦʚʝʜʝʥʠʝʤ ʫʨʦʚʥʷ ʩʝʣʝʥʘ ʦʪ 0,49 ʜʦ 0,67 ʤʛ/ʢʛ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ɹʳʯʢʘʤ 3-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʫʨʦʚʝʥʴ ʠʟʫʯʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʜʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ 
ʢʦʤʙʠʢʦʨʤʘ ʉʝʣ-ʇʣʝʢʩʘ. 
ʉʫʪʦʯʥʳʝ ʜʦʟʠʨʦʚʢʠ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ ʨʘʩʪʚʦʨʷʣʠ ʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʤ ʤʘʩʣʝ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʩ 
ʢʦʤʙʠʢʦʨʤʦʤ ʧʝʨʝʜ ʨʘʟʜʘʯʝʡ. ʇʨʝʧʘʨʘʪ ʉʝʣ-ʇʣʝʢʩ ʩʢʘʨʤʣʠʚʘʣʠ ʚ ʩʫ-
ʭʦʤ ʚʠʜʝ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʩʤʝʩʠ ʩ ʢʦʤʙʠʢʦʨʤʦʤ. ʈʘʮʠʦʥʳ   ʜʣʷ  ʧʦʜ-
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʩʦʩʪʘʚʣʷ-
ʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ ʈɸʉʍʅ  
(1994,  2003) ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʭʠʤʠʯʝʩʢʦʛʦ  ʩʦʩʪʘ-
ʚʘ  ʤʝʩʪʥʳʭ  ʢʦʨʤʦʚ [3, 4]. ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚ ʟʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠ-
ʦʜ ʩʦʩʪʦʷʣ ʠʟ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʩʝʥʘ  ʠ ʩʝʥʘʞʘ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ, ʢʦʤ-
ʙʠʢʦʨʤʘ, ʧʘʪʦʢʠ, ʘ ʚ ʣʝʪʥʠʡ ï ʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʡ, ʢʦʤ-
ʙʠʢʦʨʤʘ. ʂʦʤʙʠʢʦʨʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ ʙʳʯʢʦʚ, ʠʤʝʣ ʩʣʝʜʫʶɦ ʠʡ 
ʩʦʩʪʘʚ (%): ʟʝʨʥʦʩʤʝʩʴ ï 34, ʧʰʝʥʠʮʘ ï 20, ʷʯʤʝʥʴ ï 30, ʰʨʦʪ ʧʦʜʩʦʣ-
ʥʝʯʥʠʢʦʚʳʡ ï11, ʤʝʣ ï 2, ʧʦʚʘʨʝʥʥʘʷ ʩʦʣʴ ï 2, ʧʨʝʤʠʢʩ ï 1. ʇʦ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ ʨʘʮʠʦʥʳ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʦʪʚʝʯʘʣʠ ʨʝʢʦʤʝʥʜʫʝʤʳʤ 
ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʨʘʟʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ 
ʩʝʣʝʥʘ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʙʳʯʢʦʚ 
ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 7,62ï8,77, ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ï ʥʘ 7,20ï9,43, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 7,51ï9,06, ʩʳʨʦʛʦ ʞʠʨʘ ï 
ʥʘ 9,28ï10,86 ʠ ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʥʘ 14,68ï18,44%, 
ʘ ʢʣʝʪʯʘʪʢʠ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳʰʘʝʪʩʷ ʥʘ 13,99ï15,41%  (P<0,001). ɼʦʚʝʜʝʥʠʝ 
ʩʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʩʝʣʝʥʘ ʟʘ ʩʯʝʪ  ʉʝʣ-ʇʣʝʢʩʘ ʚ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ ʜʦ 0,30ï
0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ 3- ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʚʩʝʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ. 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʜʝʬʠʮʠʪʥʳʝ ʠ ʠʟʙʳʪʦʯʥʳʝ 
ʧʦ ʩʝʣʝʥʫ ʨʘʮʠʦʥʳ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʟʘ ʩʯʝʪ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʫ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʵʣʝʤʝʥʪʘ ʩ ʢʦʨʤʦʤ,  
ʧʝʨʝʚʘʨʠʤʦʩʪʴ  ʩʫʭʦʛʦ ʚʝʝɦʩʪʚʘ  ʙʳʣʘ ʚʳʰʝ ʥʘ 4,02ï4,78% (P<0,05) ʠ 
0,08ï1,08% (P<0,05), ʦʨʛʘʥʠʯʝʩʢʦʛʦ  ʚʝʱʝʩʪʚʘ  ï ʥʘ 3,44 ï 4,81% ʠ 
0,75ï1,61 %, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 3,07ï4,80% ʠ 0,38ï1,15 %, ʩʳʨʦʛʦ 
ʞʠʨʘ ï ʥʘ 1,32ï2,32% ʠ 0,26ï1,33%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʥʘ 2,26ï3,48% ʠ 
0,62ï1,16% (P<0,01)  ʠ  ɹʕɺ ï ʥʘ 4,13 ï 6,47% ʠ 0,75ï2,17%. ʇʨʠ 
ʚʢʣʶʯʝʥʠʠ ʚ ʩʦʩʪʘʚ  ʨʘʮʠʦʥʦʚ ʙʳʯʢʦʚ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ ʚ ʜʦʟʝ 2,00ï11,84 ʤʛ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʣʝʥʘ 
ʥʘ ʫʨʦʚʥʝ 0,30ï0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠ-
ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʣrʘ ʚʳʰʝ ʥʘ 2,73ï3,88% 
(P<0,01), ʦʨʛʘʥʠʯʝʩʢʦʛʦ  ʚʝʱʝʩʪʚʘ ï ʥʘ 2,35ï3,51% (P<0,001), ʩʳʨʦʛʦ 
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ʧʨʦʪʝʠʥʘ ï ʥʘ 2,21ï3,46% (P<0,01), ʩʳʨʦʛʦ ʞʠʨʘ ï ʥʘ 0,80ï2,32% 
(P<0,01), ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʥʘ 1,90ï2,77% (P<0,01) ʠ ɹʕɺ ï ʥʘ 2,21ï
4,5% (P<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋʚʝʣʠ-
ʯʝʥʠʝ ʜʦʟʠʨʦʚʢʠ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ  ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʘʣʴ-
ʥʝʡʰʝʤʫ ʧʦʚʳʰʝʥʠʶ ʧʝʨʝʚʘʨʠʤʦʩʪʠ, ʘ ʥʘʦʙʦʨʦʪ, ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ 
ʢ ʫʤʝʥɹhʝʥʠʶ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 0,87ï
1,12%; ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 0,62ï1,17%; ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 
0,34ï1,62%,  ʩʳʨʦʛʦ ʞʠʨʘ ï ʥʘ 0,63ï1,17%,  ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʥʘ 0,19ï
1,24%, ɹʕɺ ï ʥʘ  0,73ï1,50%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 
ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ ʚʦ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦ-
ʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʚʩʝʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 
ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ ʞʠʚʦʪʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʠʨʦʚʢʠ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ  ʥʘ 0,48ï1,12%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ  0,62ï
1,61%, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 0,20ï1,62%, ʩʳʨʦʛʦ ʞʠʨʘ ï ʥʘ  0,12ï
1,01%,  ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʥʘ 0,19ï1,24%, ɹʕɺ ï ʥʘ 0,73ï2,17%, ʭʦʪʷ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʘʨʠʤʦʩʪʠ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʜʣʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 
0,82ï4,00%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 0,08ï4,06 %, ʩʳʨʦʛʦ ʧʨʦʪʝʠ-
ʥʘ ï ʥʘ 0,45ï4,09%, ʩʳʨʦʛʦ ʞʠʨʘ ï ʥʘ 0,10ï1,75%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï 
ʥʘ 0,97ï2,77%, ɹʕɺ ï ʥʘ 1,96ï5,72 %. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ 
ʚʳʷʚʣʝʥʘ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʉʝʣ-
ʇʣʝʢʩ  ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʦʡ ʫʨʦʚʥʷ  ʩʝʣʝʥʘ ʚ ʢʦʨʤʘʭ.  
ʄʳ ʠʟʫʯʘʣʠ ʙʘʣʘʥʩ ʘʟʦʪʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʘʨʠʤʦ-

ʩʪʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʞʠʚʦʪʥʳʭ 
ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʣʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʝ ʥʘʭʦʞʜʝʥʠʝ ʚʩʝʭ ʧʦʩʪʫʧʠʚ-
ʰʠʭ ʚ ʦʨʛʘʥʠʟʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʘʣʘʥʩ ʘʟʦʪʘ ʫ ʚʩʝʭ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʝʥʳ ʨʘʟ-
ʣʠʯʠʷ ʚ ʩʪʝʧʝʥʠ ʝʛʦ ʫʩʚʦʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʫʨʦʚʥʷ ʩʝ-
ʣʝʥʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʝʣʝʥʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʨʘʮʠʦʥʝ. ʉ ʚʦʟʨʘʩ-
ʪʦʤ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʘʙʩʦʣʶʪʥʦʝ ʦʪʣʦʞʝʥʠʝ ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʟʤʝ 
ʙʳʯʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʥʘ 22,30ï36,29% (P<0,001). ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʩʥʠʞʘʝʪʩʷ ʥʘ 46,21ï
50,74%. ʉ ʚʦʟʨʘʩʪʦʤ ʫ ʙʳʯʢʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʦʚʳʰʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 
ʘʟʦʪʘ ʩ ʢʘʣʦʤ ʚ 3,42ï3,78 ʨʘʟʘ (P<0,001), ʩ ʤʦʯʦʡ ï ʚ 4,32ï5,36 ʨʘʟʘ 
(P<0,001). ʉʢʘʨʤʣʠʚʘʥʠʝ ʩʝʣʝʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,30ï0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʧʨʠʚʝʣʦ ʢ ʣʫʯʰʝʡ ʢʦʥʚʝʨʩʠʠ ʘʟʦʪʘ ʚ ʪʢʘʥʠ ʪʝʣʘ. ʈʘʩ-
ʪʫʱʠʡ ʤʦʣʦʜʥʷʢ, ʧʦʣʫʯʘʚʰʠʡ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʟʫ ʩʝʣʝʥʘ ʚ ʚʠʜʝ ʩʝʣʝʥʦ-
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ  ʉʝʣ-ʇʣʝʢʩ ʚ ʢʦʣʠʯʝʩʪʚʝ 500ï2960 ʤʛ ʚ ʩʫʪʢʠ 
ʦʪʢʣʘʜʳʚʘʣ ʚ ʩʚʦʝʤ ʪʝʣʝ  ʘʟʦʪʘ ʥʘ 11,70ï21,74% (P<0,001) ʙʦʣʴh ʝ, ʯʝʤ 
ʘʥʘʣʦʛʠ  ʠʟ  ʢʦʥʪʨʦʣʴʥʦʡ  ʛʨʫʧʧʳ,  ʩʦʜʝʨʞʘʱʠʝʩʷ  ʥʘ ʨʘʮʠʦʥʘʭ ʩ ʧʦ-
ʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʚ ʥʠʭ ʩʝʣʝʥʘ, ʠ ʥʘ 0,52ï5,70% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʙʳʯʢʘʤʠ  ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʝ. ʋʩʚʦʝʥʠʝ 
ʘʟʦʪʘ ʢʘʢ ʦʪ ʧʨʠʥʷʪʦʛʦ, ʪʘʢ ʠ ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ ʫ ʙʳʯʢʦʚ  3-ʡ ʠ 4-ʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʪʘʢʞʝ ʚʳh ʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ ʠʤʝʥʥʦ: ʦʪ ʧʨʠʥʷʪʦʛʦ ï ʥʘ 8,12ï4,88% ʚ 
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ʪʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ; ʥʘ 4,55ï4,09% ʚ 6-ʤʝʩʷʯʥʦʤ; ʥʘ 6,37ï5,04% ʚ 
12-ʤʝʩʷʯʥʦʤ; ʥʘ 2,35ï2,26% (P<0,001) ʚ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ; ʦʪ ʧʝ-
ʨʝʚʘʨʝʥʥʦʛʦ ï ʥʘ 7,92ï5,30%; 4,33ï4,16%; 7,13ï5,54% (P<0,001); 1,11ï
1,34% (P>0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʦʣʦʞʠʪʝʣʴʥʳʡ  ʙʘʣʘʥʩ ʘʟʦʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʩʢʘʨʤʣʠʚʘ-

ʥʠʠ ʙʳʯʢʘʤ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʫ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʦʨʛʘ-
ʥʠʟʤʝ  ʦʪʣʦʞʝʥʠʝ ʘʟʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ  ʥʘ 
18,05% (P<0,01); ʚ 6-ʤʝʩʷʯʥʦʤ ï ʥʘ 11,50% (P<0,05); ʚ 12-ʤʝʩʷʯʥʦʤ ï 
ʥʘ 23,70 % (P<0,001); ʚ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï ʥʘ 8,53% (P<0,01) ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,39; 
4,50; 1,48; 5,02% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2-ʡ ʛʨʫʧʧʦʡ. 
ʇʨʦʮʝʥʪ ʫʩʚʦʝʥʠʷ ʘʟʦʪʘ ʠʟ ʨʘʮʠʦʥʦʚ ʪʘʢʞʝ ʚʳʰʝ ʫ ʙʳʯʢʦʚ 1-ʡ 

ʛʨʫʧʧʳ  ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ, ʦʪ ʧʨʠʥʷʪʦʛʦ  ʩ ʢʦʨʤʦʤ ʚ ʪʨʝʭʤʝ-
ʩ̫ ʯʥʦʤ ʚʦʟʨʘʩʪʝ  ʥʘ 6,41%; ʚ 6-ʤʝʩʷʯʥʦʤ ï ʥʘ 3,5%; ʚ 12-ʤʝʩʷʯʥʦʤ ï ʥʘ 
5,17%; ʚ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï ʥʘ 1,72% ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʧʝʨʝʚʘ-
ʨʝʥʥʦʛʦ ï ʥʘ 6,47; 3,52; 6,14; 0,85%. ʇʦʚʳʰʝʥʠʝ ʜʦʟʠʨʦʚʢʠ ʜʠʘʮʝʪʦ-
ʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ ʜʦ 3,70ï23,66 ʤʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʚ ʨʘʮʠʦʥʝ ʦʧʳʪ-
ʥʳʭ ʙʳʯʢʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʦʪʣʦʞʝʥʠʷ ʘʟʦʪʘ ʚ ʪʝ-
ʣʝ, ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʫʩʚʦʝʥʠʷ ʦʪ ʧʨʠʥʷʪʦʛʦ ʩ ʢʦʨʤʦʤ ʠ ʦʪ ʧʝʨʝʚʘʨʝʥ-
ʥʦʛʦ, ʭʦʪʷ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʳ. 
ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʫ ʧʦʜʦʧʳʪ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘʣʠ ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 
ʧʨʠʨʦʩʪʦʚ ʧʫʪʝʤ ʝʞʝʤʝʩʷʯʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʙʳʯ-
ʢʠ, ʧʦʣʫʯʘʚʰʠʝ ʩʝʣʝʥ ʥʘ ʫʨʦʚʥʝ 0,30ï0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘ-
ʮʠʦʥʘ, ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠ-
ʢʘʤʠ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ. ɺ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʙʳʯʢʦʚ 1-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʥʘ 41,35 ʢʛ, ʠʣʠ ʥʘ 9,7%, ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʘʥʘʣʦʛʘʤʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 11,08 ʢʛ, ʠʣʠ ʥʘ 2,44%, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩʦ 2-ʡ  ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ 
ʚrʷʚʣʝʥʘ ʫ ʙʳʯʢʦʚ  3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (441,10 ʢʛ), ʯʪʦ ʥʘ 51,45 ʢʛ, 
ʠʣʠ ʥʘ 11,66%, ʚʳʰʝ (ʈ<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʠ ʥʘ 10,25 ʢʛ, ʠʣʠ ʥʘ 2,38%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ 4-ʡ 
ʦʧʪrʥʦʡ ʛʨʫʧʧʳ (ʈ<0,01). ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʙʳʯʢʠ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ. ʅʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ ʦʪʣʠ-
ʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʧʳʪʘ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʙʳʯʢʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 816,85 ʛ, 
ʯʪʦ ʥʘ  95,28 ʛ, ʠʣʠ ʥʘ 13,2%, ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ, ʠ ʥʘ 18,98 ʛ, ʠʣʠ ʥʘ 2,38%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʦʡ. 
ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʥ-

ʪʨʦʣʴʥʳʡ ʫʙʦʡ ʞʠʚʦʪʥʳʭ (ʧʦ ʧʷʪʴ ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ) [4]. ʉʫʜʷ 
ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠ-
ʨʦʚʢʘ ɼɸʌʉ-25 ʚ ʨʘʮʠʦʥʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ 
ʙʳʯʢʦʚ. 



19 

 

ʋ ʞʠʚʦʪʥʳʭ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʣʝʥ ʚ ʜʦʟʝ 0,39 ʤʛ/ʢʛ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʙʳʣʘ ʥʘ 33,69 ʢʛ, ʠʣʠ ʥʘ 
14,74%, ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʳʯʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʘ ʫʙʦʡ-
ʥʳʡ ʚʳʭʦʜ ʙʳʣ ʚʳʰʝ ʥʘ 2,24 %. ʇʦʜʦʧʳʪʥʳʝ ʙʳʯʢʠ 2-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʩʝʣʝʥ ʥʘ ʫʨʦʚʥʝ 0,66 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʨʘʮʠʦʥʘ, ʠʤʝʣʠ ʫʙʦʡʥʫʶ ʤʘʩʩʫ ʥʠʞʝ ʥʘ 13,02 ʢʛ, ʠʣʠ ʥʘ 4,96%, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʦ  ʥʘ  20,67 ʢʛ, ʠʣʠ ʥʘ 
9,04%, ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʳʷʚʣʝʥ ʧʨʠ ʚʚʦʜʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ  

ʉʝʣ-ʇʣʝʢʩʘ.  ʊʘʢ, ʫ ʞʠʚʦʪʥʳʭ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʙʣrʘ 
ʥʘ 46,67 ʢʛ, ʠʣʠ 20,42%, ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʳʯʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ, ʘ ʫʙʦʡʥʳʡ ʚʳʭʦʜ ï ʥʘ 3,13%. ʇʦʜʦʧʳʪʥʳʝ ʙʳʯʢʠ 4-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʠʤʝʣʠ ʫʙʦʡʥʫʶ ʤʘʩʩʫ ʥʠʞʝ ʥʘ 10,56 ʢʛ, ʠʣʠ 3,84%, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʦ ʥʘ 36,11 ʢʛ, ʠʣʠ ʥʘ 15,80%, 
ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʅʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʜʘʝʪ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʫʰ ʠ ʚʳʭʦʜ ʤʷʢʦʪʠ 
ʥʘ 1 ʢʛ ʢʦʩʪʝʡ. 
ɼʘʥʥʳʝ ʦʙʚʘʣʢʠ ʧʦʣʫʪʫʰʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʝ-

ʧʘʨʘʪʳ ɼɸʌʉ-25 ʠ ʉʝʣ-ʇʣʝʢʩ  ʦʢʘʟʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩ-
ʩʫ ʤʷʢʦʪʠ, ʢʦʩʪʝʡ ʠ ʩʫʭʦʞʠʣʠʡ. ɾʠʚʦʪʥʳʝ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫ-
ʯʘʚʰʠʝ ʩʝʣʝʥ ʥʘ ʫʨʦʚʥʝ 0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʧʦ ʤʘʩʩʝ 
ʤʷʢʦʪʠ ʧʨʝʚʳʰʘʣʠ ʘʥʘʣʦʛʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 12,62 ʢʛ, ʠʣʠ 
ʥʘ 14,84%, ʠ ʥʘ 5,18 ʢʛ, ʠʣʠ ʥʘ 5,6 %, ï 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʉʝʣ-ʇʣʝʢʩʘ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʝ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʝ ʩʝʣʝʥ ʥʘ ʫʨʦʚʥʝ 0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘ-
ʮʠʦʥʘ, ʧʦ ʤʘʩʩʝ ʤʷʢʦʪʠ ʧʨʝʚʳʰʘʣʠ ʘʥʘʣʦʛʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  
ʥʘ 17,46 ʢʛ, ʠʣʠ ʥʘ 20,53%, 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʥʘ 4,14 ʢʛ, ʠʣʠ ʥʘ 
4,21%. 
ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʩʝʣʝʥʘ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʧʨʦʚʦʜʠʣʠ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʷʢʦʪʠ. ɽʛʦ 
ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʤʷʩʝ ʙʳʯʢʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦ-
ʠʩʭʦʜʠʣʦ ʩʥʠʞʝʥʠʝ ʚʣʘʛʠ ʥʘ 0,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠʟ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʳʯʢʠ 1-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʠ ʚ ʤʷʩʝ ʥʘ 0,8% ʙʦʣʴʰʝ ʙʝʣʢʘ, ʯʝʤ ʘʥʘʣʦʛʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʂʘʣʦʨʠʡʥʦʩʪʴ  ʤʷʩʘ  ʙʳʯʢʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʚʳʰʝ ʥʘ 

0,37 ʄɼʞ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ. 
ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥʳ ʉʝʣ-ʇʣʝʢʩʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʝʛʦ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ.  ʊʘʢ,  ʚ ʤʷʩʝ ʞʠʚʦʪ-
ʥʳʭ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʩʦʩʪʘʚʠʣʦ 69,9%, ʯʪʦ ʥʘ 
1,6% ʥʠʞʝ, ʯʝʤ ʫ  ʩʚʝʨʩʪʥʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʚ ʤʷʩʝ ʙʳʯʢʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ 
ʞʠʨʘ.  
ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ 

ʨʘʮʠʦʥʦʚ ɼɸʌʉ-25 ʠ ʉʝʣ-ʇʣʝʢʩʘ ʚ ʜʦʟʝ 0,30ï0,39 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʢʦʨʤʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-



20 

 

ʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʠ ʦʙʤʝʥʘ ʘʟʦʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 10,3ï13,2% ʠ ʢʘʣʦʨʠʡʥʦʩʪʠ ʤʷʩʘ ï ʥʘ 0,37ï0,58 ʄɼʞ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʨʤʦʚʳʤ ʜʦʙʘʚʢʘʤ, ʩʦ-
ʜʝʨʞʘʱʠʤ ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ  ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦ-
ʜʳ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʪʘʣʠ ʧʨʠʜʘʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʦʨʤʣʝʥʠʠ 
ʞʠʚʦʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʠ ʧʨʝʧʘʨʘʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʝ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ.  
ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʥʘʪʨʠʡ ʩʝʣʝʥʠʩʪʦʢʠʩʣʳʡ 
(Na2SeO3), ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ-25) ʠ ʉʝʣ-ʇʣʝʢʩ) ʥʘ ʦʙʤʝʥ 
ʚʝʱʝʩʪʚ, ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʢʦʨʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟ-

ʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʥʘ ʠʭ 
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ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʥʘʤʠ ʧʨʦʚʝʜʝʥ 
ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚ ʫʩʣʦʚʠʷʭ ɿɸʆ çʊʨʫʩʢʣʷʡʩʢʦʝè ʈʫʟʘʝʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. ʅʘ ʬʦʥʝ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʦʧʳʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʯʝʪʳʨʝ ʙʘʣʘʥʩʦʚʳʭ ʦʧʳʪʘ ʥʘ ʢʦʨʦʚʘʭ-
ʧʝʨʚʦʪʝʣʢʘʭ (ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ, ʧʝʨʠʦʜ ʨʘʟʜʦʷ, ʢʦʥʝʮ ʣʘʢʪʘʮʠʠ, ʩʫ-
ʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ). ʕʢʩʧʝʨʠʤʝʥʪ ʥʘʯʠʥʘʣʠ ʧʨʦʚʦʜʠʪʴ ʥʘ ʥʝʪʝʣʷʭ ʠ 
ʧʨʦʜʦʣʞʠʣʠ  ʥʘ ʢʦʨʦʚʘʭ-ʧʝʨʚʦʪʝʣʢʘʭ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ. ʈʘʮʠʦʥʳ ʜʣʷ ʢʦʨʦʚ ʨʘʟʨʘʙʘʪʳ-
ʚʘʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ ʈɸʉʍʅ 
(1994, 2003) ʩ ʫʯʝʪʦʤ ʭʠʤʠʯʝʩʢʦʛʦ  ʩʦʩʪʘʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʳʭ 
ʢʦʨʤʦʚ, ʦʥʠ ʩʦʩʪʦʷʣʠ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ ʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (ʟʣʘʢʦʚʦ-
ʙʦʙʦʚʦʡ ʩʤʝʩʠ) ʠ ʢʦʤʙʠʢʦʨʤʘ, ʘ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʡ ï ʠʟ ʩʝʥʘʞʘ, ʩʝʥʘ ʠ  
ʢʦʤʙʠʢʦʨʤʘ. ʇʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-
ʘʥʘʣʦʛʦʚ  ʠ ʧʦʜʨʘʟʜʝʣʝʥʳ  ʥʘ ʩʝʤʴ ʛʨʫʧʧ ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʦ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ  ʨʘʮʠʦʥʳ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʠ ʦʜʠʥʘ-
ʢʦʚʳʤʠ, ʦʪʚʝʯʘʣʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʦʪʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʫʨʦʚ-
ʥʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʩʝʣʝʥʘ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ  ʧʦʜʦʧʳʪʥʳʭ ʞʠ-
ʚʦʪʥʳʭ  ʧʦʣʫʯʘʣʘ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ ʙʝʟ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʣʝʥʘ ʥʘ ʫʨʦʚʥʝ 0,12 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ.  
ʋʨʦʚʝʥʴ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʨʝʛʫʣʠʨʦʚʘʣʠ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʩʦʣʝʡ ʥʘʪʨʠʷ ʩʝʣʝʥʠʩʪʦʢʠʩʣʦʛʦ 
(Na2SeO3), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʩʝʣʝʥʠʩʪʦʡ ʢʠʩʣʦʪʳ ʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʳʡ ʘʤʦʨʬʥʳʡ ʧʦʨʦʰʦʢ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʡ ʚ 
ʚʦʜʝ. ʉʝʣʝʥʘ ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 45,2% (ʀ.ɺ.ʇʝʪʨʫʭʠʥ, 1989). ɼʝʬʠʮʠʪ ʚ 
ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ 3-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʦʩʧʦʣʥʷʣʠ ʦʨʛʘʥʠʯʝ-
ʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʦʤ. ʉʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʡ  
ʧʨʝʧʘʨʘʪ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ  ʨʘʟʨʘʙʦʪʘʥ ʚ ʅʀʀ ʭʠʤʠʠ ʉʘʨʘʪʦʚ-
ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʇʝʥʟʝʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʩʝʣɹʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʝʡ (1996), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʳʧʫʯʠʡ 
ʧʦʨʦʰʦʢ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦ ʩʣʘʙʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 
ʟʘʧʘʭʦʤ, ʥʝ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. ɾʠʚʦʪʥʳʝ 5-ʡ ʠ 6-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ  
ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʧʦʣʫʯʘʣʠ ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 
ʉʝʣ-ʇʣʝʢʩ, ʢʦʪʦʨʳʡ  ʧʦʣʫʯʝʥ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ï ʚʳʜʝʣʝʥ 
ʠʟ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ. ʇʨʝʧʘʨʘʪ ʩʦʜʝʨʞʠʪ ʩʝʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʩʦʩʪʘʚʝ  ʘʤʠʥʦʢʠʩʣʦʪ ʩʝʣʝʥʦʤʝʪʠʦʥʠʥʘ (50%), ʩʝʣʝʥʦʮʠʩʪʠʥʘ (15%), 
ʩʝʣʝʥʦʮʠʩʪʝʠʥʘ (15%), ʩʝʣʝʥʦʮʠʩʪʘʪʠʦʥʘ (10%), ʤʝʪʠʣʩʝʣʝʥʦʮʠʩʪʝʠʥʘ 
(10%) ʠ ʩʣʝʜʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ. ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ï 1000 
ʤʛ/ʢʛ. ɼʦʟʠʨʦʚʢʠ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ 
ʧʫʪʝʤ: ʜʣʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 
ʨʘʮʠʦʥʝ ʠ ʨʘʩʯʝʪʥʫʶ ʥʦʨʤʫ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʵʪʦʤ ʵʣʝʤʝʥʪʝ.  ɾʠʚʦʪ-
ʥʳʤ  1, 3 ʠ 5-ʡ  ʦʧʳʪʥʳʭ  ʛʨʫʧʧ  ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ ʨʘʟʥʳʝ ʩʝ-
ʣʝʥʩʦʜʝʨʞʘʱʠʝ  ʧʨʝʧʘʨʘʪʳ  ʩ  ʜʦʚʝʜʝʥʠʝʤ  ʢʦʥʮʝʥʪʨʘʮʠʠ  ʩʝʣʝʥʘ ʜʦ 
0,31ï0,36 ʤʛ/ʢʛ  ʩʫʭʦʛʦ  ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ. ɸʥʘʣʦʛʘʤ 2, 4 ʠ 6-ʡ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʚʝʥʴ ʠʟʫʯʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʜʦʚʦʜʠʣʠ ʜʦ 
0,49ï0,60 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ. ʅʘʪʨʠʡ ʩʝʣʝʥʠʩʪʦʢʠʩʣʳʡ, 
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ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ ʠ ʉʝʣ-ʇʣʝʢʩ ʩʢʘʨʤʣʠʚʘʣʠ ʝʞʝʜʥʝʚʥʦ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦ ʢʘʞʜʦʤʫ ʞʠʚʦʪʥʦʤʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʠ ʤʘʩʣʷ-
ʥʠʩʪʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʢʦʤʙʠʢʦʨʤʦʤ. ʉʫʪʦʯʥʳʝ ʜʦʟʠʨʦʚʢʠ ʩʝʣʝʥʩʦʜʝʨʞʘ-
ʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʜʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʢ ʩʢʘʨʤʣʠʚʘ-
ʥʠʶ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ  ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʢʨʦʚʠ  ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 5-ʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ʉʝʣ-ʇʣʝʢʩ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʣʝʥʘ 
0,31ï0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-
ʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ  ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 12,09 ʠ 7,54%; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ  ï ʥʘ 14,65 ʠ 7,16%; ʚ ʢʦʥʮʝ 
ʣʘʢʪʘʮʠʠ ï ʥʘ 16,66 ʠ 8,69%; ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 13,59 ʠ 9,88% 
(P<0,001)  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʜʝʨʞʘ-
ʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʦ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,88 ʠ 0,70%; ʥʘ 
1,84 ʠ 0,85%; ʥʘ 1,71 ʠ 1,14%; ʥʘ 1,11 ʠ 1,65% (P>0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ 
ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʦʙʱʝʛʦ 
ʙʝʣʢʘ, ʝʛʦ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʡ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥʳ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʟʥʳʭ ʜʦʟʠ-
ʨʦʚʢʘʭ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ. ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚrʷʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 
5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 
ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ 10,39%; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ  
9,59%;  ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 8,80%; ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 
12,90% (P<0,001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  ʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʦ ʚʳʰʝ  ʥʘ 2,53%;  1,43%;  1,32%; 1,29% (P>0,05) 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘ-
ʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʛʣʘ-
ʩʦʚʳʚʘʣʘʩʴ ʚ ʮʝʣʦʤ ʩ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʦʡ ʦʙʱʝʛʦ ʙʝʣʢʘ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʟʠʨʦʚʦʢ ʉʝʣ-ʇʣʝʢʩʘ ʥʘ ʢʦʥʮʝʥ-
ʪʨʘʮʠʶ ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ. ɺʦ ʚʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 
ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʣʘ ʚʳʰʝ ʫ ʢʦʨʦʚ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  ʚ  ʤʦʣʦʟʠʚ-
ʥʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 15,22% (P<0,01) ʠ 6,36% (P>0,05); ʚ 
ʧʝʨʠʦʜ ʨʘʟʜʦʷ  ï ʥʘ 18,36% (P<0,001) ʠ 2,82%;  ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 
13,84%  (P<0,001) ʠ 5,02%; ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 17,93 (P<0,001) 
ʠ 2,72% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠ-
ʮʝ.  ʈʦʩʪ ʛʣʦʙʫʣʠʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʬʨʘʢʮʠʡ.  ʀʟ 
ʬʨʘʢʮʠʠ  ʛʣʦʙʫʣʠʥʦʚ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʛʘʤʤʘ-
ʛʣʦʙʫʣʠʥʳ, ʧʨʠʯʝʤ ʤʝʞʛʨʫʧʧʦʚʘʷ ʨʘʟʥʠʮʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 
ɼʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʧʨʝʧʘʨʘʪʘ ʉʝʣ-

ʇʣʝʢʩ ʦʢʘʟʘʣʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ. 
ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ-
ʧʝʨʚʦʪʝʣʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʉʝʣ-ʇʣʝʢʩ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʣʝʥʘ 0,31ï   
0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʚ  ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ, ʙʳʣʦ ʚʳʰʝ 
ʥʘ  15,47 ʠ 7,14%;  ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ 12,11 ʠ 7,96%; ʚ ʢʦʥʮʝ ʣʘʢʪʘ-
ʮʠʠ ï ʥʘ 9,84 ʠ 11,0%; ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 13,10 ʠ 13,59% 
(P<0,01). 
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ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʥʘ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʫʨʦʚʥʷ ʚ ʨʘʮʠʦʥʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʨʦʚ 5-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʝʥʘ ʙʳʣʦ ʚʳʰʝ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ 
ʥʘ 1,10 ʤʢʤʦʣʴ/ʣ; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ  1,11; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 1,09; 
ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 1,09 ʤʢʤʦʣʴ/ʣ (P<0,001)  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘ-
ʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ 6-ʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,03; 0,04; 0,04; 0,02 ʤʢʤʦʣʴ/ʣ. ʅʘʠʙʦʣʴ-
ʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚʳʷʚʣʝʥʦ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫ-
ʯʘʚʰʠʭ ʧʦʚʳʰʝʥʥʳʡ ʝʛʦ ʫʨʦʚʝʥʴ ʩ ʨʘʮʠʦʥʘʤʠ.   
ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ  ʪʘʢʞʝ ʦʢʘʟʘʣʦ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʫ ʢʦʨʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 5,96 (P<0,001) ʠ 
10,62% (P<0,05); ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ 6,00 (P<0,001) ʠ 9,71% (P<0,01); 
ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 5,66 (P<0,001) ʠ 10,95% (P<0,05); ʚ ʩʫʭʦʩʪʦʡʥʳʡ 
ʧʝʨʠʦʜ  ï ʥʘ 6,44 (P<0,001)   ʠ 11,09% (P<0,05)  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦ-
ʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʦʚʳʰʝʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 
ʫʨʦʚʥʷ ʩʝʣʝʥʘ  ʜʦ 0,49ï0,61 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʩʧʦʩʦʙʩʪ-
ʚʦʚʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʦʥʠ 
ʙr ʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠ-
ʪʦʚ  ʩ ʚʦʟʨʘʩʪʦʤ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ, ʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʧʦʚʳʰʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʭ  ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʘ 
ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ  3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ɼɸʌʉ-25 ʩ ʜʦʚʝʜʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʩʝʣʝʥʘ ʜʦ 0,31ï0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝ-
ʥʠʶ ʚ ʠʭ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ  
7,02%; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ 7,65%; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 7,58%; ʚ ʩʫ-
ʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 5,51%  (P<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ ʢʦʨʦʚ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ 
10,47%; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ 12,17%; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 13,18%; ʚ 
ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 13,98% (P<0,01). ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʬʘ- ʠ ʙʝʪʘ-
ʛʣʦʙʫʣʠʥʦʚ  ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ  ʙʳʣʦ ʪʘʢʞʝ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 
ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ 11,75 ʠ 12,10%; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʥʘ 15,30 ʠ 
17,20%; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 26,82 ʠ 17,92%; ʚ  ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 
21,17 ʠ 12,02%  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
ʄʠʥʝʨʘʣʴʥʳʡ ʩʪʘʪʫʩ ʢʨʦʚʠ  ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 3-ʡ 

ʦʧrʪʥʦʡ ʛʨʫʧʧ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʢʦʨʦʚ 
ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʚ 1,09 ʠ 1,04 ʨʘʟʘ; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ï ʚ 1,06 ʠ 1,04 
ʨʘʟʘ; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʚ 1,05 ʠ 1,06 ʨʘʟʘ; ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʚ 
1,09 ʠ 1,07 ʨʘʟʘ (P<0,001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠʟʫʯʘʝʤʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ  ʚ ʢʨʦʚʠ 
ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ɼɸʌʉ-25 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʣʝʥʘ ʥʘ ʫʨʦʚʥʝ 0,31ï
0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚʦʩ-
ʧʦʣʥʷʝʪ ʜʝʬʠʮʠʪ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ  ʝʛʦ ʩʦ-
ʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʣʝʙʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 0,04ï
0,06 ʤʢʤʦʣʴ/ʣ, ʯʪʦ ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʜʝʬʠʮʠʪʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ.  
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʨʘʮʠʦʥʦʤ ʥʘ-

ʪʨʠʡ ʩʝʣʝʥʠʩʪʦʢʠʩʣʳʡ ʚ ʭʦʜʝ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʥʘʭʦʜʠ-
ʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʭʦʪʷ ʥʘʙʣʶʜʘʣʠʩ ɹʥʝʢʦʪʦʨʳʝ 
ʠʟʤʝʥʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʨʘʮʠʦʥʦʤ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʜʦʟʳ. 
ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ  ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʰʝ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ 5,23 ʠ 2,68%; ʚ ʧʝʨʠʦʜ 
ʨʘʟʜʦʷ ï ʥʘ 5,25 ʠ 1,98%; ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʥʘ 3,43 ʠ 3,05%; ʚ ʩʫʭʦ-
ʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 8,44 ʠ 1,58% (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʀʟʙʳʪʦʢ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʣʝʡ-

ʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʚʦ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʧʝʨʠʦʜʳ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʥʘ 
1,35%; ʘ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 6,20% , ʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,66 ʠ 0,66%. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚ 
ʢʨʦʚʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʝʛʦ ʬʨʘʢʮʠʡ ʫ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 
ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʝ ʦʪʤʝʯʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧ-
ʧʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 33,67 ʜʦ 38,87 ʛ/ʣ. ʊʘʢ ʢʘʢ ʛʣʦʙʫʣʠʥʳ 
ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʠʤʤʫʥʥʦʡ ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʨʦʚʠ, 
ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʙʳʪʦʢ ʩʝʣʝʥʘ  ʚ ʨʘʮʠʦʥʝ ʚʳʟʳʚʘʝʪ ʟʘʱʠʪ-
ʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚʦʡ 
ʬʨʘʢʮʠʠ. 
ʉʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ  ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʝʣʝ-

ʥʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠ-
ʥʝʥʠʷʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʙʳʩʪʨʝʝ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʢʨʦʚʴ ʠ ʙʦʣʝʝ 
ʬɻʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝ-

ʥʠʝ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʳ  ʢʦʨʦʚ  ʩ ʧʦʤʦʱʴʶ ʩʝʣʝʥʦʦʨʛʘ-
ʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʉʝʣ-ʇʣʝʢʩ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  
ʟʘ ʧʝʨʚʫʶ ʣʘʢʪʘʮʠʶ ʦʪ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʝ-
ʥʦ 3970,17 ʢʛ ʤʦʣʦʢʘ, ʯʪʦ ʥʘ 14,33% (P<0,01) ʠ 1,59 % ʚʳʰʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧ. ɺ ʮʝʣʦʤ ʟʘ ʣʘʢ-
ʪʘʮʠʶ ʦʪ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 151,26 ʢʛ 
ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ, ʯʪʦ ʥʘ 18,37% (P<0,05) ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘ-
ʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 2,67% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 6-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ. ɽʩʣʠ ʦʪ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ 
ʣʘʢʪʘʮʠʶ ʧʦʣʫʯʝʥʦ 134,99 ʢʛ, ʪʦ ʦʪ ʩʚʝʨʩʪʥʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ʤʝʥʴʰʝ ʥʘ 16,04% (P<0,05) ʠ ʥʘ 2,20%, ʯʝʤ ʦʪ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 
ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʤʦʣʦʢʘ ʥʘʙʣʶʜʘ-
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ʣʠʩʴ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʳʭ ʜʥʝʡ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʦʜʢʦʨʤʦʢ ʞʠʚʦʪʥʳʤ 5-ʡ 
ʦʧʳʪʥʦʡ  ʛʨʫʧʧʳ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 
0,64%, ʉʆʄʆ ï ʥʘ 0,51%, ʟʦʣʳ ï ʥʘ 0,06%, ʤʦʣʦʯʥʦʛʦ ʩʘʭʘʨʘ ï ʥʘ 
0,4%, ʢʘʣʦʨʠʡʥʦʩʪʴ ï ʥʘ 12,93 ɼʞ (P<0,001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʩʦ-
ʜʝʨʞʘʥʠʶ ʚ ʤʦʣʦʢʝ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ ʩʝʣʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʠ-
ʨʦʚʢʠ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɺ ʤʦʣʦʢʝ ʢʦʨʦʚ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʤʦʣʦ-
ʟʠʚʥʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʣʦʩʴ ʙʦʣʴʰʝ ʢʘʣɹʮʠʷ ʥʘ 1,76 ʤʤʦʣʴ/ʣ, ʬʦʩʬʦʨʘ ï 
ʥʘ 3,49 ʤʤʦʣʴ/ʣ ʠ ʩʝʣʝʥʘ ï ʥʘ 0,02 ʤʢʤʦʣʴ/ʣ (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ; ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 
ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,96; 7,44; 0,03, ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ï ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ  ʥʘ 1,91 ʤʤʦʣʴ/ʣ, 3,61ʤʤʦʣʴ/ʣ (P<0,01) ʠ  0,03 ʤʢʤʦʣʴ/ʣ.  
ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʳʷʚʣʝʥ ʪʘʢʞʝ  ʧʨʠ  ʚʢʣʶʯʝʥʠʠ  ʚ  ʨʘ-

ʮʠʦʥʳ   ʢʦʨʦʚ   ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʦʛʦ  ʧʨʝʧʘʨʘʪʘ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝ-
ʥʠʜʘ. ʊʘʢ, ʢʦʨʦʚʳ  3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  ʫʚʝʣʠʯʠʣʠ ʫʜʦʡ ʟʘ ʣʘʢʪʘʮʠʶ 
ʥʘ 448,0 ʢʛ (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʥʘ 29,3 ʢʛ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʫ 
ʥʠʭ  ʚʳʰʝ ʥʘ 15,35% (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 2,65 ʢʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 4-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ.  ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
ʢʘʣɹʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ. ʊʘʢ, ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʚ ʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʣʦʩʴ ʢʘʣʴʮʠʷ ʥʘ 5,25%, 
ʬʦʩʬʦʨʘ ï ʥʘ 8,96% (P<0,05), ʩʝʣʝʥʘ ï ʥʘ 9,09 %, ʯʝʤ ʚ ʤʦʣʦʢʝ   ʫ ʘʥʘ-
ʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʩʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʩʝʣʝʥʘ ʧʦʜʦʧʳʪʥʳʤ ʢʦʨʦʚʘʤ 
1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʦʟʠʨʦʚʢʘʤ ʥʘʪʨʠʝʤ ʩʝʣʝʥʠ-
ʩʪʦʢʠʩʣʳʤ  ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘ 0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪ-
ʚʘ ʨʘʮʠʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʜʦʷ ʥʘ 7,43% ʧʦ ʩʨʘʚʥʝʥʠʁ ʩ 
ʧʦʜʦʧʳʪʥʳʤʠ ʢʦʨʦʚʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 2,61%  (P>0,05) ï   
2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʇʦʜʢʦʨʤʢʘ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʢʦʨʦ-
ʚʘʤ-ʧʝʨʚʦʪʝʣʢʘʤ ʩ ʨʘʮʠʦʥʘʤʠ ʥʝ ʦʢʘʟʘʣʘ  ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʣʦʪ-
ʥʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʠ ʧʦʢʘ-
ʟʘʪʝʣʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ.  
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʝ-

ʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨ-
ʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 
ʙʳʣʦ ʚʳʰʝ ʫ ʢʦʨʦʚ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
3,81 ʠ 3,51%, ʯʪʦ ʥʘ 0,13 ʠ 0,16 % (P<0,01) ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠ-
ʚʦʪʥʤrʠ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
ɺ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ 
ʠ ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʧʦ ʩʠʣʝ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ  ʛʦʤʝʦʩʪʘʟ. ʇʦʩʣʝʤʦʣʦʟʠʚʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʪʝʣʷʪ ʷʚʣʷ-
ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ, ʢʦʛʜʘ ʧʦʣʫʯʝʥʠʝ ʘʥ-
ʪʠʪʝʣ ʩ ʤʦʣʦʟʠʚʦʤ ʨʝʟʢʦ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʘ ʚʳʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʳʭ 
ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-
ʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 
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ʤʦʣʦʟʠʚʘ ʢʦʨʦʚ ʚʣʠʷʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʨʦʚʝʥʴ ʩʝʣʝʥʘ ʚ ʠʭ 
ʦʨʛʘʥʠʟʤʝ [1,6,7].  ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʚʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʩʪʝʣʴʥʳʭ ʢʦ-
ʨʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤ ʩʝʣʝʥʘ   ʧʦʚʣʠʷʣʦ ʥʘ ʢʦʥ-
ʮʝʥʪʨʘʮʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʠʭ ʤʦʣʦʢʝ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ  ʨʘʟ-
ʥʳʭ ʜʦʟʠʨʦʚʦʢ ʥʘʪʨʠʷ ʩʝʣʝʥʠʩʪʦʢʠʩʣʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʨʘʞʘʣʦʩʴ 
ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʤʦʣʦʢʝ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʬʘʢʪ ʦʪʩʫʪʩʪʚʠʷ  ʫ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 
ʜʣʠʪʝʣʴʥʦʤʫ ʜʝʧʦʥʠʨʦʚʘʥʠʶ ʚ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ. ʅʘʧʨʦʪʠʚ, 
ʩʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ  ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʦʢ ʉʝʣ-ʇʣʝʢʩʘ ʧʦʚʣʝʢʣʦ ʟʘ 
ʩʦʙʦʡ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʚ ʤʦʣʦʢʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʥʳʝ ʜʦʟʠʨʦʚʢʠ ʉʝʣ-
ʇʣʝʢʩʘ ʚ ʪʝʯʝʥʠʝ ʣʘʢʪʘʮʠʠ,  ʙʳʣʘ ʚʳʰʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 9,09ï
22,22%. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʩʝ-

ʣʝʥʘ ʫ ʢʦʨʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʡ ʬʫʥʢʮʠʠ: ʟʘʜʝʨʞʢʫ ʚʳʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ, ʵʥʜʦʤʝʪʨʠʪʳ, ʟʘʤʝʜʣʝʥʠʝ 
ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʥʘʨʫʰʝʥʠʝ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʦʚʦʮʠʪʦʚ ʠ ʜʨ.  ɼʝ-
ʬʠʮʠʪ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʫʶ ʬʫʥʢʮʠʶ [6ï8].   
ʉʢʘʨʤʣʠʚʘʥʠʝ ʨʘʟʥʳʭ ʜʦʟ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝʪʝʣʷʤ ʠ  

ʢʦʨʦʚʘʤ-ʧʝʨʚʦʪʝʣʢʘʤ ʩ ʨʘʮʠʦʥʘʤʠ ʦʢʘʟʘʣʦ ʟʘʤʝʪʥʦʝ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ. 
ʇʦʜʢʦʨʤʢʘ  ʧʦʜʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ  ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʉʝʣ-ʇʣʝʢʩ ʠ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʥʠʞʝʥʠʶ ʩʣʫ-
ʯʘʝʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ʵʥʜʦʤʝʪʨʠʪʦʤ ʠ ʟʘʜʝʨʞʘʥʠʶ ʧʦʩʣʝʜʘ. ɺ ʯʘʩʪʥʦ-
ʩʪʠ, ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ ʵʥʜʦʤʝʪʨʠʪʦʤ ʙʳʣʘ 
ʥʠʞʝ ʥʘ 5,3%, ʚʦ 2-ʡ ʛʨʫʧʧʝ  ï ʥʘ 4,3%, 3-ʡ ï ʥʘ 8,8%, 4-ʡ ï ʥʘ 8,3%,   
5-ʡ ï ʥʘ 9,9%, 6-ʡ ï ʥʘ 9,2%  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨ-
ʚʠʩ-ʧʝʨʠʦʜʘ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 4 ʩʫʪ, 2-ʡ  ï ʥʘ  
2 ʩʫʪ, 3-ʡ ï ʥʘ 32 ʩʫʪ,  4-ʡ ï ʥʘ 18 ʩʫʪ, 5-ʡ ï ʥʘ 35 ʩʫʪ, 6-ʡ ï ʥʘ 25 ʩʫʪ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ. 
ʊʘʢ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʦʪ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 5-ʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʨʘʮʠʦʥʘʤʠ ʧʨʝʧʘʨʘʪ ʉʝʣ-ʇʣʝʢʩ ʩ ʢʦʥʮʝʥ-
ʪʨʘʮʠʝʡ ʩʝʣʝʥʘ 0,31ï0,36 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʩʪʘʚʠʣʘ 74,6%, ʯʪʦ 
ʥʘ 31,6% ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʠ ʥʘ 4,2%, ʯʝʤ ʫ 
ʞʠʚʦʪʥʳʭ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʳʷʚʣʝʥʦ ʪʘʢ-
ʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ ʜʠʘʮʝʪʦʬʝʥʦ-
ʥʠʣʩʝʣʝʥʠʜʘ ʥʘ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʦʪ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. ʊʘʢ, ʧʦʜ-
ʦʧʳʪʥʳʝ  ʞʠʚʦʪʥʳʝ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ 68,6% ʦʧʣʦʜʦʪʚʦʨʷʝ-
ʤʦʩʪʠ ʦʪ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʯʪʦ ʥʘ 25,6% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʘʥʘ-
ʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 3,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 4-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  
ʋʩʪʘʥʦʚʣʝʥʦ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʨʘʟʥʳʭ ʜʦʟʠʨʦ-

ʚʦʢ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ 
ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘ ʚ ʫʪʨʦʙʝ ʤʘʪʝʨʠ. ʊʝʣʷʪʘ, ʨʦʞʜʝʥʥʳʝ ʦʪ ʢʦʨʦʚ-
ʧʝʨʚʦʪʝʣʦʢ ʠ ʧʦʣʫʯʘʚʰʠʝ ʩ ʨʘʮʠʦʥʦʤ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʉʝʣ-ʇʣʝʢʩʘ, ʠʤʝ-
ʣʠ  ʞʠʚʫʶ ʤʘʩʩʫ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʳʰʝ ʥʘ 4,0ï4,8 ʢʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʩʚʝʨʩʪʥʠʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
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ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʪʘʢ ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʜʦʝʚ ʢʦʨʦʚ ʩʥʠ-
ʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʠ ʪʨʫʜʘ ʩ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢ-
ʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 
ʈʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʢʘʢ ʧʦ ʫʜʦʶ, ʪʘʢ ʠ ʧʦ ʦʧʣʘʪʝ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ, ʝʛʦ ʩʝʙʝʩʪʦ-
ʠʤʦʩʪʠ ʣʫʯʰʠʤʠ ʦʢʘʟʘʣʠʩʴ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ,  ʧʦʣʫʯʘʚʰʠʝ ʩ ʨʘʮʠʦ-
ʥʘʤʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʠʨʦʚʢʠ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ ʙʳʣʘ ʥʠʞʝ ʥʘ 0,9 ʨʫʙʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ  ʢʦʥʪʨʦʣɹ-
ʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 0,5 ʨʫʙʣʷ ï ʩ ʘʥʘʣʦʛʘʤʠ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɼʦʧʦʣ-
ʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 3-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʠʣʘ 5170,4 ʨʫʙʣʷ, ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʴ ï 57,4%, ʯʪʦ ʥʘ 20,9% ʚrh ʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  ʋ ʞʠʚʦ-
ʪʥʳʭ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʟʠʨʦʚʢʫ ʉʝʣ-
ʇʣʝʢʩʘ, ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣʘ 12362,6 ʨʫʙʣʷ, ʯʪʦ 
ʥʘ 1863,9 ʨʫʙʣʷ ʥʠʞʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʘ 3306,5 
ʨʫʙʣʷ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ 
ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭ-
ʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ.  
ɿʘʢʣʶʯʝʥʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʦʚʘʤ ʩ ʨʘʮʠʦʥʘʤʠ 

ʩʝʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʦʩʦʙʝʥʥʦ ʉʝʣ-ʇʣʝʢʩʘ 
ʥʦʨʤʘʣʠʟʫʝʪ ʩʦʩʪʘʚ ʢʨʦʚʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʠʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ, ʩʫɦ ʝʩʪʚʝʥʥʦ 
ʚʣʠʷʝʪ ʥʘ ʧʦʩʣʝʨʦʜʦʚʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʦʨʛʘʥʠʟʤʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʤʦʣʦʯʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ  ʠʟ ʜʦʩʪʫʧʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 
ʢʦʤʙʠʢʦʨʤʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʦʪʝʠʥʫ ʠ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʧʦ ʢʦʤʧʣʝʢʩʫ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝ-
ʤʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʨʦʜʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʢʦʨʤʦʚ ʠ ʜʦ-
ʙʘʚʦʢ. ʇʪʠʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʤʝʩʪʥʳʝ ʢʦʨʤʘ ʚ ʨʘʮʠʦʥʳ, 
ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʜʝʰʝʚʣʷʪʴ ʠʭ. 
ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʙʘʣʘʥʩʠʨʦʚʘʥʠʠ  ʨʘʮʠʦʥʦʚ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ  ʧʨʝʧʘʨʘʪʦʚ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʫʣʫʯʰʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ  ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʩʠʩʪʝʤ, ʧʦʚʳʰʘʶʱʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʧʪʠʮʳ. ɺ ʠʭ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪʩʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʉʘ, ʈ, 
Nʘ, ʂ, ʉu, Zn, Ju, Co, Se ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ: 
ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʬʣʘʚʦʥʦʠʜʳ, ʢʫʤʘʨʠʥʳ, ʘʣʢʘʣʦʠʜʳ, ʩʘʧʦʥʠʥʳ ʠ 
ʚʠʪʘʤʠʥʳ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʘʥʦ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘ-
ʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ 
ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʵʢʩʪʨʘʢʪ ʩʪʝʙʣʝʣʠʩʪʘ ʤʦʱʥʦʛʦ, ʚʠʪʘʤʠʥʥʦ-
ʪʨʘʚʷʥʘʷ ʤʫʢʘ ʠʟ ʘʤʘʨʘʥʪʘ, ʧʨʦʪʝʠʥʦʚʦ-ʚʠʪʘʤʠʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʠʟ 
ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ, ʤʫʢʘ ʠʟ ʩʝʤʷʥ ʨʘʩʪʦʨʦʧʰʠ, ʢʦʨʤʦʚʦʛʦ ʪʦʧʠ-
ʥʘʤʙʫʨʘ, ʦʤʝʣʳ ʙʝʣʦʡ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʚ ʢʘʯʝʩʪ-
ʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʘ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ [2,3,7]. 
ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʦʜʦʨʦʩʣʠ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʫʭʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʭ 
ʚʳʰʝ, ʯʝʤ ʚ ʩʦʝ, ʘ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʦʪʠʥʦʠʜʦʚ, ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ 
ɺ, ɽ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʪʘʢʠʝ 
ʢʦʨʤʦʚʳʝ ʪʨʘʚʳ, ʢʘʢ ʣʶʮʝʨʥʘ, ʢʣʝʚʝʨ, ʵʩʧʘʨʮʝʪ [8].  
ʄʫʢʘ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʩʦʜʝʨʞʠʪ (%): ʢʘʣʴʮʠʷ ï 0,7ï2,2; ʥʘʪʨʠʷ ï1,4ï

2,9; ʢʘʣʠʷ ï 2,3 ï 8,2; ʬʦʩʬʦʨʘ ï 0,1 ï 0,6 ʠ ʭʣʦʨʘ ï 1,9 ï 2,5; ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʳ (ʤʛ/ʢʛ): ʡʦʜʘ ï 0,1ï 0,5; ʞʝʣʝʟʘ ï 437 ï 4400; ʮʠʥʢʘ ï 59ï200; 
ʤʝʜʠ ï 4,6 ï 48; ʤʘʨʛʘʥʮʘ ï 20 ï 1100 ʠ ʚʠʪʘʤʠʥʳ (ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪ-
ʚʘ): ʪʠʘʤʠʥʘ ï 1,5 ï 2,0; ʨʠʙʦʬʣʘʚʠʥʘ ï 2,4 ï 7,5; ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 
10,8 ï 28,9; ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 100ï230; ʧʨʦʚʠʪʘʤʠʥʘ ɸ ï 0,11 ï 
48,5 ʀɽ/ʛ [1]. 
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ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩʘʧʨʦʧʝʣʴ. ɺ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʘʧʨʦʧʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʟʘʣʝ-
ʛʘʥʠʷ  ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 4,5 ʜʦ 26%, ʟʦʣʳ ï ʦʪ 3 
ʜʦ 42, ʧʨʦʪʝʠʥʘ ï ʦʪ 1 ʜʦ 6, ʢʘʣʴʮʠʷ ï 1,6, ʬʦʩʬʦʨʘ ï 0,2 %. ɺ ʩʦʩʪʘʚʝ 
ʩʘʧʨʦʧʝʣʷ ʠʤʝʶʪʩʷ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 1 ʢʛ ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ (ʤʛ): ʢʦʙʘʣʴʪʘ ï ʜʦ 12,8, ʤʘʨʛʘʥʮʘ ï ʜʦ 910, ʤʝʜʠ ï 
ʜʦ 26, ʤʦʣʠʙʜʝʥʘ ï ʜʦ 47, ʙʦʨʘ ï ʜʦ 37, ʮʠʥʢʘ ï ʜʦ 60, ʡʦʜʘ ï ʜʦ 6,3 ʠ 
ʙʨʦʤʘ ï ʜʦ 58. ɺ ʥʝʤ ʩʦʜʝʨʞʘʪʩʷ ʪʘʢʞʝ ʢʘʨʦʪʠʥ, ʪʠʘʤʠʥ, ʨʠʙʦʬʣʘʚʠʥ, 
ʮʠʘʥʦʢʦʙʘʣʘʤʠʥ ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ [6].   
ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʪʠʮʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʦʣʦʤʠʪʦʚʘʷ ʤʫʢʘ. ɼʦʣʦʤʠʪʦʚʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦ 
40% ʢʘʣʴʮʠʷ, 10% ʤʘʛʥʠʷ, 2% ʥʘʪʨʠʷ, 3% ʢʘʣʠʷ, ʘ ʪʘʢʞʝ  ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʳ ï ʤʝʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʣʴʮʠʝʚʳʭ ʧʦʜ-
ʢʦʨʤʦʢ ʧʪʠʮʝ ʩʢʘʨʤʣʠʚʘʶʪ ʪʘʢʞʝ ʜʠʘʪʦʤʠʪ, ʙʠʰʦʬʠʪ, ʜʝʬʝʢʘʪ ʠ ʜʨʫ-
ʛʠʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʩʪʚʘ [4]. 
ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʧʠʢʫʤʠʥ. ʕʪʦ ʧʦ-
ʙʦʯʥʳʡ ʧʨʦʜʫʢʪ (ʦʪʭʦʜʳ) ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʨʘʤʟʠʪʘ. ʇʠʢʫʤʠʥ ʙʣʠ-
ʟʦʢ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢ ʦʙʳʯʥʦʡ ʛʣʠʥʝ, ʥʦ ʥʝ ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2 ï 4 %. ɺ 1 ʢʛ ʜʦʙʘʚʢʠ 
ʩʦʜʝʨʞʠʪʩʷ: ʢʨʝʤʥʠʷ ï 180,0 ʛ, ʢʘʣʴʮʠʷ ï 13,3 ʛ, ʬʦʩʬʦʨʘ ï 0,11 ʛ, ʤʘʛ-
ʥʠʷ ï 13,85 ʛ, ʥʘʪʨʠʷ ï 4,05 ʛ, ʢʘʣʠʷ ï 7,98 ʛ, ʞʝʣʝʟʘ ï 19,73 ʛ, ʤʝʜʠ ï 
5,5 ʛ, ʮʠʥʢʘ ï 72,7 ʤʛ, ʤʘʨʛʘʥʮʘ ï 215,05 ʤʛ ʠ ʨʷʜ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʚʝʱʝʩʪʚ [5].  
ʈʘʢʫʰʢʘ ʧʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʧʪʠʮʳ ʠ ʬʠʟʠʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʡʮʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥ-
ʩʪʚʦ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ ʥʝ ʧʨʠʩʧʦʩʦʙ-
ʣʝʥʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʢʫʰʝʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʧʝʩʢʘ ʠ 
ʮʝʣʴʥʳʭ ʨʘʢʦʚʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʘʷ ʜʦʙʳʯʘ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ 
ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʝʛʦ ʟʘʧʘʩʦʚ. ʉʦʩʪʘʚ ʨʘʢʫʰʢʠ ʩʣʝʜʫʶʱʠʡ (%): 
ʢʘʣʴʮʠʡ ï 37,0, ʬʪʦʨ ï 0,20, ʤʳʰʴʷʢ ï 0,015, ʩʚʠʥʝʮ ï 0,0080. 
ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʥʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘ-

ʮʠʦʥʦʚ ʧʪʠʮʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʪʨʝʧʝʣʘ, ʚ 
ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ, ʢʘʣʠʷ, 
ʤʘʛʥʠʷ, ʤʝʜʠ ʠ ʮʠʥʢʘ, ʠʤʝʶʪʩʷ ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ ʠ ʬʦʩʬʦʨ. ʊʘʢ, ʚ 1 ʢʛ 
ʪʨʝʧʝʣʘ ʩʦʜʝʨʞʠʪʩʷ ʞʝʣʝʟʘ 4518 ʤʛ, ʤʝʜʠ ï 25,5, ʤʘʨʛʘʥʮʘ ï 58,9 ʤʛ, 
ʢʘʣʠʷ ï 3,03 ʛ, ʥʘʪʨʠʷ ï 0,51, ʢʘʣʴʮʠʷ ï 0,78, ʬʦʩʬʦʨʘ ï 0,09 ʠ ʤʘʛʥʠʷ ï 
1,67 ʛ [4]. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʧʝʣʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʨʘʮʠʦʥʘʤ ʠʟʫʯʝʥʦ ʥʘ  

ʨʘʟʥʳʭ ʚʠʜʘʭ  ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-
ʥʝʩʫʰʝʢ  ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʪʨʝʧʝ-
ʣʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ ʙʫʜʝʪ ʠʤʝʪʴ ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʪʨʝʧʝʣʘ  ʥʘ ʧʨʦ-
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ʜʫʢʪʠʚʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢʫʨ-ʥʝʩʫʰʝʢ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʈʋʇ çʇʪʠʮʝ-

ʬʘʙʨʠʢʘ ɻʦʨʦʜʦʢè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʥʳʝ ʦʧʳʪʳ ʧʦ 
ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʪʨʝʧʝʣʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʝʩʪʝʩʪ-
ʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʪʠʮʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʫʨʘʭ-
ʥʝʩʫʰʢʘʭ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ ʢʦʨʠʯʥʝʚʳʡè, ʠʟ ʢʦʪʦʨʳʭ ʤʝʪʦʜʦʤ ʘʥʘʣʦ-
ʛʦʚ ʚ ʚʦʟʨʘʩʪʝ 250 ʜʥʝʡ ʩʬʦʨʤʠʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ ʧʦ 60 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 
ʂʫʨʳ-ʥʝʩʫʰʢʠ 1-ʡ ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʦʡ) ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, 
ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʭʦʟʷʡʩʪʚʝ, ʚʢʣʶʯʘʶʱʠʡ 5% ʨʘʢʫʰʢʠ,  ʘ ʢʫʨʘʤ  2, 3 ʠ 
4-ʡ ʛʨʫʧʧ (ʦʧʳʪʥʳʭ) ʚʚʦʜʠʣʠ ʚ ʢʦʤʙʠʢʦʨʤ ʚʤʝʩʪʦ ʨʘʢʫʰʢʠ ʤʠʥʝʨʘʣʴ-
ʥʫʶ ʜʦʙʘʚʢʫ ʪʨʝʧʝʣ.  ʂʫʨʳ 2-ʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ  ʜʦʙʘʚʢʫ ʚ ʨʘʟʤʝʨʝ 
2% , 3-ʡ ʛʨʫʧʧʳ ï 3% ʠ 4-ʡ ʛʨʫʧʧʳ ʚ ʨʘʟʤʝʨʝ 4% ʦʪ  ʤʘʩʩʳ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʢʦʨʤʘ.  
ʆʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ  ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ  ʤʝ-
ʪʦʜʠʢʘʤ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. 
ʇʪʠʮʘ ʧʦʣʫʯʘʣʘ ʢʦʤʙʠʢʦʨʤ ʇʂ-1, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ (%):  ʯ̫-
ʤʝʥʴ ï 33,05,  ʧʰʝʥʠʮʘ ï 18,03, ʦʚʝʩ ï 6,0, ʨʦʞʴ ï 3,0,  ʰʨʦʪ ʧʦʜʩʦʣ-
ʥʝʯʥʠʢʦʚʳʡ ï 18,0, ʰʨʦʪ ʩʦʝʚʳʡ ï 5,0, ʤʝʣ ï 1,4, ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ï 
0,11, ʤʷʩʦ-ʢʦʩʪʥʘʷ ʤʫʢʘ ï 4,0,  ʞʠʨ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï 0,5, 
ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ ï 1,4, ʬʦʩʬʘʪʳ ï 1,0, ʧʨʝʤʠʢʩ ï 1,0, ʣʠʟʠʥ ï 1,0, 
ʨʘʢʫʢhʘ ï 5. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʮʠʦʥʦʚ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʥʝʢʦʪʦʨʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ. ɺ ʨʘʮʠʦʥʘʭ 
ʧʪʠʮʳ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʩʳʨʦʛʦ ʞʠʨʘ, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ,  ʞʝʣʝʟʘ ʥʘ-
ʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʢʘʣʴʮʠʷ, ʡʦʜʘ, ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ ʠ ʜʨ. ʅʝʜʦʩʪʘʪʦʢ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 
ʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ. ɺʩʝ ʵʪʦ ʩʥʠʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʧʪʠʮʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʘʩʪʦ ʩʢʘʟʳʚʘ-
ʝʪʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʢʦʨʤʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʧʝʣʘ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ. ʂʫʨʳ, 
ʧʦʣʫʯʘʚʰʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʪʨʝ-
ʧʝʣʘ, ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʥʘ 2,8, 5,9 ʠ 7,2 % (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1.  ʇʦʢʘʟʘʪʝʣʠ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 4 
ʇʦʛʦʣʦʚʴʝ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ, ʛʦʣ. 60 60 60 60 
ʇʦʛʦʣʦʚʴʝ ʥʘ ʢʦʥʝʮ  ʦʧʳʪʘ, ʛʦʣ. 54 56 57 56 
ʉʨʝʜʥʝʝ ʧʦʛʦʣʦʚʴʝ, ʛʦʣ. 57 58 58,5 58 
ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ,  % 90,0 93,3 95,0 93,3 
ʗʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʰʪ. 71,3Ñ0,27 73,3Ñ0,38 75,5Ñ0,32 76,4Ñ0,31 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ, % 78,3 80,5 82,9 83,9 
ʗʠʯʥʘʷ ʤʘʩʩʘ ʥʘ 1 ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ, ʢʛ 4,27 4,54 4,64 4,79 
ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 10 ʷʠʮ,  ʢ.ʝʜ. 1,63 1,61 1,55 1,52 
ɺ  ʧʨʦʮʝʥʪʘʭ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, % 100 98,7 95,1 93,3 
ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʷʠʯʥʦʡ ʤʘʩʩʳ, ʢ.ʝʜ. 2,72 2,56 2,51 2,42 
ɺ  ʧʨʦʮʝʥʪʘʭ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, % 100 94,1 92,3 88,9 

 
ɿʘ ʧʝʨʠʦʜ ʦʧʳʪʘ  ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʡʮʝʥʦʩ-

ʢʦʩʪʠ. ɺ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ ʤʠʥʝʨʘʣʴʥʫʶ ʜʦʙʘʚʢʫ ʪʨʝʧʝʣ, ʦʥʘ ʫʚʝʣʠ-
ʯʠʣʘʩʴ ʥʘ 2,8, 5,9 ʠ 7,2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʋ ʢʫʨ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʝʥ ʚʳʭʦʜ ʷʠʯʥʦʡ ʤʘʩʩʳ ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ      
4,54 ï 4,79 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ  ʥʘ         
6,3 % ʚʦ 2-ʡ, ʥʘ 8,7 % ï ʚ 3-ʡ  ʠ ʥʘ 12,2 % ï ʚ 4-ʡ ʛʨʫʧʧʘʭ. ʂʦʣʠʯʝʩʪʚʦ 
ʷʡʮʝʤʘʩʩʳ ʫ ʢʫʨ ʦʧʳʪʥʳʭ  ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʷʡʮʝ-
ʥʦʩʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʷʠʮ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ 
ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 10 ʷʠʮ. ʂʫʨʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʟʘʪʨʘʯʠʚʘʣʠ 
ʤʝʥʴʰʝ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 1,3 ï 
6,8%.  
ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 3-ʡ 

ʛʨʫʧʧʝ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʦʩʭʦʜʠʣ ʘʥʘʣʦʛʠʯʥʳʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ ʥʘ 5,5 %. ɺʦ 2-ʡ ʠ 4-ʡ ʛʨʫʧʧʘʭ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʙʳʣʘ ʚʳh ʝ ʥʘ 
3,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ. 
ʉʭʦʜʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʷʚʠʣʘʩʴ ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʩʩʳ ʷʠʮ, ʪʦʣ-

ʱʠʥʳ ʩʢʦʨʣʫʧʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ (ʪʘʙʣ. 2). 
  
ʊʘʙʣʠʮʘ 2. ʄʘʩʩʘ ʷʠʮ, ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ 

ʚ ʩʢʦʨʣʫʧʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʧʝʣʘ 
 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʳ 
1 2 3 4 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 
ʄʘʩʩʘ ʷʠʮ, ʛ 60,1Ñ1,86 63,0Ñ1,60 61,7Ñ1,11 61,7Ñ0,73 
ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 43,0Ñ0,57 41,7Ñ1,13 41,6Ñ1,69 41,8Ñ1,45 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ, 
ʤʤʦʣʴ/ʣ 7,91Ñ0,117 7,91Ñ0,112 7,42Ñ0,108* 7,56Ñ0,166 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʄʘʩʩʘ ʷʠʮ, ʛ 59,99Ñ2,499 63,02Ñ1,648 61,57Ñ2,684 61,88Ñ1,057 
ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 43,9Ñ0,61 42,3Ñ1,50 42,1Ñ1,82 42,4Ñ0,91 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ, 
ʤʤʦʣʴ/ʣ 7,18Ñ0,052 7,31Ñ0,101 7,49Ñ0,183 7,41Ñ0,079* 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʄʘʩʩʘ ʷʠʮ, ʛ 60,32Ñ2,132 63,15Ñ1,353 62,07Ñ2,328 62,82Ñ2,206 
ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 42,3Ñ1,32 43,4Ñ0,71 43,7Ñ0,49 44,2Ñ0,90 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ, 
ʤʤʦʣʴ/ʣ 7,42Ñ0,197 7,53Ñ0,103 7,44Ñ0,199 7,62Ñ0,199 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʄʘʩʩʘ ʷʠʮ, ʛ 60,25Ñ2,163 63,29Ñ1,404 62,69Ñ2,165 63,18Ñ1,076 
ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 42,4Ñ1,71 43,8Ñ1,58 42,7Ñ2,30 46,1Ñ1,93 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ, 
ʤʤʦʣʴ/ʣ 6,89Ñ0,239 6,9Ñ0,157 6,87Ñ0,056 6,93Ñ0,159 

 
*ʈ<0,05. 



32 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 2  ʜʘʥʥʳʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʝʛʦ ʧʝʨʠʦʜʳ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʤʘʩʩʫ 
ʷʠʮ ʠʤʝʣʠ ʢʫʨʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʧʝʣʘ ʚ ʢʘʯʝʩʪʚʝ 
ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʴʰʝʤʫ 
ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʷʠʮ  ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʊʘʢ, ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʤʘʩʩʘ ʷʠʮ ʫ ʢʫʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʘʩʴ ʣʠʰʴ ʥʘ 
0,25%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ 2, 3 ʠ 4-ʡ ʛʨʫʧʧʘʭ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,46, 1,6 
ʠ 2,4%  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ  ʤʘʩʩʘ ʷʠʮ ʙʳʣʘ ʚʳʰʝ ʫ ʢʫʨ 2-ʡ 
ʛʨʫʧʧʳ ʥʘ 5%, 3-ʡ ï ʥʘ 4,5 ʠ 4-ʡ ï ʥʘ 4,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʦʡ.  
ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʥʘ  ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʢʦʨʣʫʧʳ ʷʠʮ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʝʝ ʪʦʣʱʠʥʳ. ʊʘʢ, ʝʩʣʠ ʚ 
ʥʘʯʘʣʝ ʦʧʳʪʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʫʨʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩ-
ʭʦʜʠʣʠ  ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʪʦ ʚ 310 ʜʥʝʡ ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʙʳʣʘ 
ʚʳʰʝ  ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʥʘ 2,6%, 3-ʡ ï ʥʘ 3,3, 4-ʡ ï ʥʘ 4,5% ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  ɺ ʚʦʟʨʘʩʪʝ  340 ʜʥʝʡ ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʙʳʣʘ 
ʚʳʝh ʥʘ 3,3 % ʚʦ 2-ʡ ʛʨʫʧʧʝ, ʥʘ 0,7 % ï ʚ 3-ʡ ʠ ʥʘ 8,7 % ï ʚ 4-ʡ ʛʨʫʧʧʝ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʡʮʦʤ ʢʫʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʩʦʜʝʨ-
ʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ ʩʥʠʟʠʣʦʩʴ ʫ ʢʫʨ ʚʩʝʭ ʛʨʫʧʧ, ʥʦ ʚʩʝ ʞʝ  
ʚʦ 2-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ  ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ  ʥʘ 0,1 ʠ  0,6 %  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʚʝʜʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʳ ʢʫʨ-ʥʝʩʫʰʝʢ  ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ  ʧʪʠʮʳ, ʦ ʯʝʤ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ 
ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ (ʪʘʙʣ. 3). ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʙʘʢʪʝʨʠʮʠʜʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʝ ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ ʧʪʠʮʳ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ  47,47Ñ2,499 ï 49,37Ñ2,031%. 
ʂ 310-ʜʥʝʚʥʦʤʫ ʚʦʟʨʘʩʪʫ ʫʩʪʘʥʦʚʣʝʥʦ ʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ. 
ʊʘʢ, ʚʦ 2-ʡ ʛʨʫʧʧʝ ʦʥʘ ʧʨʝʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 7,7 %, ʚ 3-ʡ ï ʥʘ 32,7 
(ʈ<0,05), ʚ 4-ʡ ï ʥʘ 6,7 %. ɺ ʢʦʥʮʝ ʦʧʳʪʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʝʝ ʫʚʝʣʠ-
ʯʝʥʠʝ ʫ ʢʫʨ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ.   ɺ ʵʪʦʪ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʩʫʰʢʠ 2-ʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 
2,7 %, 3-ʡ ï ʥʘ 7,1 %, 4-ʡ ï ʥʘ 15,3 % (ʈ<0,01). 

 
ʊʘʙʣʠʮʘ 3.  ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʠ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 

 

ʇʦʢʘʟʘʪʝʣʠ, % 
ɻʨʫʧʧʳ 

1 2 3 4 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʃʠʟʦʮʠʤʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ 3,41Ñ0,437 3,5Ñ0,366 3,92Ñ0,309 3,28Ñ0,347 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 49,02Ñ2,396 48,5Ñ2,09 47,47Ñ2,499 49,37Ñ2,031 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 

ʃʠʟʦʮʠʤʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ 2,72Ñ0,365 3,08Ñ0,344 2,9Ñ0,16 3,84Ñ0,278* 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 45,46Ñ4,063 45,09Ñ1,381 46,27Ñ4,193 51,06Ñ3,129 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʃʠʟʦʮʠʤʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ 2,96Ñ0,299 3,16Ñ0,565 3,93Ñ0,269* 3,16Ñ0,516 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 42,75Ñ1,838 46,05Ñ1,391 46,69Ñ3,899 50,53Ñ1,973* 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʃʠʟʦʮʠʤʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ 3,2Ñ0,55 3,24Ñ0,456 3,6Ñ0,373 3,92Ñ0,503 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 43,25Ñ1,457 44,42Ñ1,946 46,31Ñ3,106 49,87Ñ1,266** 
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ʇʨʠ ʦʮʝʥʢʝ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʫʨ-
ʥʝʩʫʰʝʢ, ʢʘʢ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʫ ʧʪʠʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʥ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ. ʊʘʢ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 3,28Ñ0,347 ï 3,92Ñ0,309% , ʙʝʟ 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ, ʪʦ ʫʞʝ ʢ  280-ʤʫ ʜʥʶ  ʦʥʘ ʙʳʣʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦ-
ʢʦʤ ʫʨʦʚʥʝ ʫ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʂʫʨʳ 2-ʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥ-
ʪʨʦʣʴ ʥʘ 13,23, 3-ʡ ï ʥʘ 6,6 ʠ 4-ʡ ʛʨʫʧʧʳ ï ʥʘ 41,2 % (ʈ<0,05). ɹʦʣʝʝ 
ʚʳʩʦʢʘʷ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʦʧʳʪʘ. ɺ 340-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩ-
ʪʝ ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʥʘ 1,3, 3-ʡ ï ʥʘ 12,5 ʠ   
4-ʡ ï ʥʘ 22,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 
ʀʟʫʯʝʥʠʝ ʙʝʣʢʘ ʠ ʝʛʦ ʬʨʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. ʈʦʣʴ ʙʝʣʢʦʚ ʢʨʦʚʠ, 
ʠ ʦʩʦʙʝʥʥʦ ʘʣʴʙʫʤʠʥʦʚ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʥʢʦ-
ʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʨʝʛʫʣʠʨʫʶʱʝʝ ʦʙʤʝʥ ʚʦʜʳ ʤʝʞʜʫ ʪʢʘʥʷʤʠ ʠ ʢʨʦ-
ʚʴʶ, ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʷʟʢʦʩʪʴ ʢʨʦʚʠ, ʚʣʠʷʶʱʫʶ ʥʘ ʚʝʣʠʯʠʥʫ 
ʢʨʦʚʥ̫ʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʨʝʛʫʣʠʨʫʶʪ 
ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ   ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʪʨʝʧʝʣʘ ʥʘ ʙʝʣʢʦʚʳʡ ʩʦʩʪʘʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4.  ʇʨʦʪʝʠʥʦʛʨʘʤʤʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʫʨ 
 

ʇʦʢʘʟʘʪʝʣʠ, ʛ/ʣ 
ɻʨʫʧʧʳ 

1 2 3 4 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʆʙʱʠʡ ʙʝʣʦʢ 53,5Ñ2,01 53,9Ñ2,25 51,9Ñ1,15 52,1Ñ2,24 
ɸʣʴʙʫʤʠʥʳ 26,5Ñ1,84 26,4Ñ0,87 26,4Ñ1,05 24,3Ñ1,62 
ɻʣʦʙʫʣʠʥʳ 26,9Ñ1,77 27,5Ñ2,98 25,5Ñ1,57 27,8Ñ2,69 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʆʙʱʠʡ ʙʝʣʦʢ 53,7Ñ3,19 53,0Ñ1,56 56,3Ñ3,29 50,0Ñ1,91 
ɸʣʴʙʫʤʠʥʳ 27,4Ñ1,46 26,3Ñ1,27 26,2Ñ1,51 24,3Ñ1,86 
ɻʣʦʙʫʣʠʥʳ 26,4Ñ2,47 26,7Ñ2,41 30,1Ñ3,14 25,7Ñ2,02 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʆʙʱʠʡ ʙʝʣʦʢ 52,2Ñ0,78 52,7Ñ2,04 56,0Ñ2,98 56,9Ñ2,15 
ɸʣʴʙʫʤʠʥʳ 26,3Ñ0,76 27,7Ñ1,80 25,6Ñ2,02 27,7Ñ0,97 
ɻʣʦʙʫʣʠʥʳ 26,0Ñ0,62 25,0Ñ1,43 30,4Ñ0,92** 29,2Ñ1,47 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʆʙɦʠʡ ʙʝʣʦʢ 53,0Ñ1,91 52,9Ñ0,88 59,1Ñ1,76* 59,2Ñ4,53 
ɸʣʴʙʫʤʠʥʳ 27,2Ñ1,61 26,4Ñ0,99 27,7Ñ1,16 25,9Ñ1,95 
ɻʣʦʙʫʣʠʥʳ 25,9Ñ2,80 26,6Ñ0,78 31,4Ñ2,39 33,3Ñ3,55 

 
ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 4, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝ-

ʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 
ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ï 51,9Ñ1,15 ï 
53,9Ñ2,25 ʛ/ʣ. ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ ʦʪʤʝʯʘʣʦʩʴ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ  ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʢʨʦʚʠ  ʢʫʨ 2-ʡ 
ʛʨʫʧʧʳ ʙʣrʦ ʚʳʰʝ ʥʘ 0,8, 3-ʡ ï ʥʘ 7,3 ʠ 4-ʡ ï ʥʘ 8,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʥɹʦʡ ʛʨʫʧʧʦʡ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ 340- 
ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʙʳʣʦ ʚʳʰʝ ʚ 3-ʡ ʛʨʫʧʧʝ 
ʥʘ 11,5% , ʚ 4-ʡ ï ʥʘ 11,7 % (ʈ<0,05), ʘ ʚʦ 2-ʡ ʛʨʫʧʧʝ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʣʘ 
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2% ʪʨʝʧʝʣʘ ʦʪ ʬʠʟʠʯʝʩʢʦʡ  ʤʘʩʩʳ ʢʦʨʤʘ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦʣʝʤ. ʋʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 3-ʡ  ʠ 
4-ʡ ʛʨʫʧʧʘʭ  ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ  ʟʘ ʩʯʝʪ ʛʣʦʙʫʣʠ-
ʥʦʚ (ʥʘ 13,8 ʠ 28,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʩʦʜʝʨ-
ʞʘʥʠʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʘʣʴʙʫʤʠʥʦʚ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ 
ʧʪʠʮʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ.   
ɿʘʢʣʶʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ 
ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʧʪʠʮʳ, ʧʦʣʫʯʘʚʰʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦ-
ʥʫ ʤʠʥʝʨʘʣʴʥʫʶ ʜʦʙʘʚʢʫ ʪʨʝʧʝʣ ʚ ʜʦʟʝ 4% ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʤʘʩʩʳ ʢʦʨ-
ʤʘ.  
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(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.12.2009) 
 
ɺʚʝʜʝʥʠʝ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʤ ʩʧʝʮʠ-
ʘʣʴʥʳʭ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʠʟʳʩʢʠʚʘʪʴ ʥʦʚʳʝ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ, ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʠʥʝ-
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ʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ. ʀʩʧʦʣʴʟʫʷ ʠʭ ʜʣʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʤʦʨʩʢʦʡ ʨʘ-
ʢʫʰʢʠ, ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʜʝ-
ʰʝʚʣʷʪʴ ʨʘʮʠʦʥʳ ʧʪʠʮʳ ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʚʳʧʫʩʢʘʪʴ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʦʩʦʙʥʫʶ ʧʨʦʜʫʢʮʠʶ. 
ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʘʧʨʦʧʝʣʴ (ʦʟʝʨʥʳʡ ʠʣ). ɺ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʘʧʨʦʧʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʤʝʩʪʘ ʟʘʣʝʛʘʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ 4,5 ʜʦ 26%, 
ʟʦʣʳ ï ʦʪ 3 ʜʦ 42, ʧʨʦʪʝʠʥʘ ï ʦʪ 1 ʜʦ 6, ʢʘʣʴʮʠʷ ï 1,6, ʬʦʩʬʦʨʘ ï 0,2% 
[7]. 
ʀʟʚʝʩʪʥʷʢʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʭ ʚʚʦʜʷʪ ʚ ʢʦʤʙʠʢʦʨʤʘ ʚ ʢʦʣʠʯʝʩʪ-
ʚʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʯʘʩʪʠʯʥʫʶ ʠʣʠ ʧʦʣʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʧʪʠʮʳ ʚ 
ʢʘʣʴʮʠʠ: ʜʣʷ ʤʦʣʦʜʥʷʢʘ ï 1ï3%, ʜʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ ï ʜʦ 7%. ʈʘʟʥʦʚʠʜ-
ʥʦʩʪʴʶ ʠʟʚʝʩʪʥʷʢʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʣʦʤʠʪʦʚʘʷ ʤʫʢʘ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʡ 
ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ. ɼʦʣʦʤʠʪʦʚʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦ 
40% ʢʘʣʴʮʠʷ, 10% ʤʘʛʥʠʷ, 2% ʥʘʪʨʠʷ, 3% ʢʘʣʠʷ,  ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʳ ï ʤʝʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ [1,2, 7]. 
ʊʨʘʚʝʨʪʠʥʳ  ï ʭʦʨʦʰʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝ̫ʪ 

ʩʦʙʦʡ ʦʪʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ʊʨʘʚʝʨʪʠʥʳ ʩʦʜʝʨʞʘʪ 
ʢʘʣʴʮʠʷ 37 ï 40 %, ʤʘʛʥʠʷ ï 0,3, ʘʣʶʤʠʥʠʷ ï 1, ʞʝʣʝʟʘ ï 6 %. ʂʨʦʤʝ 
ʪʦʛʦ, ʚ ʠʭ ʩʦʩʪʘʚʝ ʠʤʝʶʪʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʢʦʙʘʣʴʪ, ʤʘʨʛʘʥʝʮ, ʮʠʥʢ, 
ʤʝʜʴ, ʩʝʨʘ [4,5]. 
ɺ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʣ ʢʘʢ 

ʢʘʣʴʮʠʝʚʘʷ ʧʦʜʢʦʨʤʢʘ. ʆʥ ʩʦʜʝʨʞʠʪ  ʢʘʣʴʮʠʷ 37 %,  ʬʦʩʬʦʨʘ ï 0,18, 
ʢʘʣʠʷ ï 0,5, ʥʘʪʨʠʷ ï 0,3, ʢʨʝʤʥʠʷ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ï ʥʝ ʙʦʣʝʝ 5%.  
ɼʦʙʘʚʢʠ ʤʝʣʘ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʦʛʨʘʥʠʯʠʚʘʶʪ 3%, ʯʪʦ ʥʝ ʤʦʞʝʪ 
ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʠʭ ʚ ʢʘʣʴʮʠʠ [3]. 
ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʧʠʢʫʤʠʥ. ʕʪʦ ʧʦʙʦʯ-
ʥʳʡ ʧʨʦʜʫʢʪ (ʦʪʭʦʜʳ) ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʨʘʤʟʠʪʘ, ʦʙʦʞʞʝʥʥʳʡ ʧʨʠ 
ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʨʦʰʦʢ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʥʝ ʩʣʝʞʠʚʘʶʱʠʡʩʷ 
ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪʝʭʥʦʣʦʛʠʯʥʳʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʩʤʝʩʝʡ ʠ ʢʦʤ-
ʙʠʢʦʨʤʦʚ. ʆʥ ʠʤʝʝʪʩʷ ʥʘ ʚʩʝʭ ʟʘʚʦʜʘʭ ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʛʣʠ-
ʥʳ. ʇʠʢʫʤʠʥ ʙʣʠʟʦʢ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢ ʦʙʳʯʥʦʡ ʛʣʠʥʝ, ʥʦ ʥʝ 
ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2ï4%. 
ɺ 1 ʢʛ ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʠʪʩʷ: ʢʨʝʤʥʠʷ ï 180,0 ʛ, ʢʘʣʴʮʠʷ ï 13,3 ʛ, ʬʦʩʬʦ-
ʨʘ ï 0,11 ʛ, ʤʘʛʥʠʷ ï 13,85 ʛ, ʥʘʪʨʠʷ ï 4,05 ʛ, ʢʘʣʠʷ ï 7,98 ʛ, ʞʝʣʝʟʘ ï 
19,73 ʛ, ʤʝʜʠ ï 5,5 ʛ, ʮʠʥʢʘ ï 72,7 ʤʛ, ʤʘʨʛʘʥʮʘ ï 215,05 ʤʛ ʠ ʨʷʜ ʜʨʫ-
ʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ [6].  
ʈʘʢʫʰʢʘ ʧʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʧʪʠʮʳ ʠ ʬʠʟʠʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʡʮʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥ-
ʩʪʚʦ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ ʥʝ ʧʨʠʩʧʦʩʦʙ-
ʣʝʥʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʢʫʰʝʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʧʝʩʢʘ ʠ 
ʮʝʣʴʥʳʭ ʨʘʢʦʚʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʘʷ ʜʦʙʳʯʘ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ 
ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʝʛʦ ʟʘʧʘʩʦʚ. ʉʦʩʪʘʚ ʨʘʢʫʰʢʠ (%): ʢʘʣʴʮʠʡ ï 
37,0, ʬʪʦʨ ï 0,20, ʤʳʰʴʷʢ ï 0,015, ʩʚʠʥʝʮ ï 0,0080. ʈʘʢʫʰʢʫ ʚʚʦʜʷʪ ʚ 
ʨʘʮʠʦʥʳ ʧʪʠʮʳ ʦʪ 1 ʜʦ 3% ʧʦ ʤʘʩʩʝ ʢʦʤʙʠʢʦʨʤʘ. ɼʣʷ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ 
ʝʝ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ, ʨʘʚʥʳʭ 2ï5 ʤʤ, ʜʣʷ ʤʦʣʦʜʥʢ̫ʘ ï 
0,5 ï 2 ʤʤ [1]. 
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ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʥʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘ-
ʮʠʦʥʦʚ ʧʪʠʮʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʙʘʚʢʠ ʙʝʥʪʦʥʠʪʦ-
ʚʦʡ ʛʣʠʥʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʦʢʦʣʦ 25 ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥ-
ʪʦʚ. ɹʝʥʪʦʥʠʪʳ ʩʦʜʝʨʞʘʪ (%): ʢʘʣʴʮʠʷ ï 2,11, ʥʘʪʨʠʷ ï 0,32, ʤʘʛʥʠʷ ï 
1,8, ʢʘʣʠʷ ï 2,5, ʬʦʩʬʦʨʘ ï 0,32, ʞʝʣʝʟʘ ï 37,  ʘʣʶʤʠʥʠʷ ï 4,13, ʢʨʝʤ-
ʥʠʷ ï 27,1. ʆʥʠ ʦʙʣʘʜʘʶʪ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ, ʩʚʷʟʳʚʘʶʱʠʤʠ ʠ ʤʥʦʛʠʤʠ 
ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [9]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʥʝʤʘʣʦ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘ-

ʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʜʣʷ ʧʪʠʮʳ ʪʨʝʧʝʣʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 
ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ, ʢʘʣʠʷ, ʤʘʛʥʠʷ, ʤʝʜʠ ʠ 
ʮʠʥʢʘ, ʠʤʝʶʪʩʷ ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ ʠ ʬʦʩʬʦʨ. ʊʘʢ, ʚ 1 ʢʛ ʪʨʝʧʝʣʘ ʞʝʣʝʟʘ 
ʩʦʜʝʨʞʠʪʩʷ 4518 ʤʛ, ʤʝʜʠ ï 25,5, ʤʘʨʛʘʥʮʘ ï 58,9 ʤʛ, ʢʘʣʠʷ ï 3,03 ʛ, 
ʥʘʪʨʠʷ ï 0,51, ʢʘʣʴʮʠʷ ï 0,78, ʬʦʩʬʦʨʘ ï 0,09 ʠ ʤʘʛʥʠʷ ï 1,67 ʛ. ʇʦ ʬʠ-
ʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʪʨʝʧʝʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʴʶ ʦʙʤʝʥ-
ʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʦʜʝʨ-
ʞʠʪ ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʫʩʚʦʷʝʤʦʡ ʬʦʨʤʝ ʠ ʦʙ-
ʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ [4, 8]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ  ʧʦʠʩʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ ʜʣʷ ʧʪʠʮʳ ʠ ʧʦʚʳʩʠʪʴ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʠʤʝʝʪ ʥʘʫʯʥʫʶ 
ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ.  
ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʜʦʣʦʤʠʪʘ ʥʘ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ  ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 
ʢʫʨ-ʥʝʩʫʰʝʢ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʈʋʇ çʇʪʠʮʝ-

ʬʘʙʨʠʢʘ ɻʦʨʦʜʦʢè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʥʳʝ ʦʧʳʪʳ ʧʦ 
ʚʳʷʚʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʜʦʣʦʤʠʪʘ ʜʣʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝ-
ʥʠʷ ʨʘʢʫʰʢʠ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʠ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʫʨʘʭ-ʥʝʩʫʰʢʘʭ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ ʢʦ-

ʨʠʯʥʝʚʳʡè, ʠʟ ʢʦʪʦʨʳʭ ʤʝʪʦʜʦʤ ʘʥʘʣʦʛʦʚ ʚ ʚʦʟʨʘʩʪʝ 250 ʜʥʝʡ ʩʬʦʨʤʠ-
ʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ ʧʦ 60 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʂʫʨʳ-ʥʝʩʫʰʢʠ 1-ʡ ʛʨʫʧʧʳ 
(ʢʦʥʪʨʦʣʴʥʦʡ) ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʭʦʟʷʡʩʪʚʝ, 
ʚʢʣʶʯʘʶʱʠʡ 5% ʨʘʢʫʰʢʠ, ʘ ʢʫʨʘʤ 2, 3 ʠ 4-ʡ ʛʨʫʧʧ (ʦʧʳʪʥʳʭ) ʚʤʝʩʪʦ 
ʨʘʢʫʰʢʠ ʚʚʦʜʠʣʠ ʢʦʤʙʠʢʦʨʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʜʦʣʦ-
ʤʠʪʘ. ʂʫʨʳ 2-ʡ ʛʨʫʧʧʳ ʜʦʙʘʚʢʫ ʧʦʣʫʯʘʣʠ ʚ ʨʘʟʤʝʨʝ 2%, 3-ʡ ʛʨʫʧʧʳ ï 
3% ʠ 4-ʡ ʛʨʫʧʧʳ ï ʚ ʨʘʟʤʝʨʝ 5% ʦʪ  ʤʘʩʩʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ.  
ɺʦ ʚʨʝʤʷ ʦʧʳʪʦʚ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤʳ ʠ ʜʦʩʪʘ-
ʪʦʯʥʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ. ɺʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ï 
ʢʦʨʤʣʝʥʠʝ ʠ ʧʦʝʥʠʝ ʧʪʠʮʳ, ʩʙʦʨ ʷʠʮ, ʫʙʦʨʢʘ ʧʦʤʝʪʘ ʠ ʩʦʟʜʘʥʠʝ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ.  
ʆʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ  ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ  ʤʝʪʦ-
ʜʠʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ ʙʳʣ ʚʳʷʚʣʝʥ 
ʥʝʜʦʩʪʘʪʦʢ ʥʝʢʦʪʦʨʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʧʨʠ-
ʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ  ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟ-
ʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʦʤʠʪʘ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-
ʥʝʩʫʰʝʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ. ɹʝʣʢʠ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʚʳʧʦʣʥʷʶʪ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ,  ʧʦʵʪʦʤʫ  ʦʪʢʣʦʥʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʦʪ ʥʦʨʤʘʪʠʚʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʪ.ʜ. (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʇʨʦʪʝʠʥʦʛʨʘʤʤʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ 

 

ʇʦʢʘʟʘʪʝʣʠ, ʛ/ʣ 
ɻʨʫʧʧʳ 

1 2 3 4 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʆʙʱʠʡ ʙʝʣʦʢ 45,1Ñ3,98 46,7Ñ0,78 46,0Ñ2,33 47,4Ñ4,19 
ɸʣʴʙʫʤʠʥʳ 21,1Ñ1,06 22,2Ñ0,57 20,3Ñ0,76 24,8Ñ3,97 
ɻʣʦʙʫʣʠʥʳ 24,0Ñ2,94 24,5Ñ0,89 25,7Ñ2,22 22,7Ñ0,87 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʆʙʱʠʡ ʙʝʣʦʢ 53,3Ñ1,77 57,1Ñ4,47 55,1Ñ2,46 55,8Ñ1,82 
ɸʣʴʙʫʤʠʥʳ 18,5Ñ0,67 18,6Ñ1,07 17,4Ñ0,80 16,9Ñ0,33 
ɻʣʦʙʫʣʠʥʳ 34,8Ñ1,46 38,6Ñ3,86 37,7Ñ1,84 38,9Ñ2,08 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʆʙʱʠʡ ʙʝʣʦʢ 51,8Ñ3,72 52,2Ñ2,61 54,5Ñ0,79 54,8Ñ2,93 
ɸʣʴʙʫʤʠʥʳ 16,7Ñ2,17 16,6Ñ0,90 17,0Ñ0,88 17,9Ñ1,61 
ɻʣʦʙʫʣʠʥʳ 35,1Ñ1,77 35,6Ñ2,09 37,5Ñ0,62 36,9Ñ3,39 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʆʙʱʠʡ ʙʝʣʦʢ 48,5Ñ2,43 53,4Ñ3,55 56,5Ñ1,91* 56,3Ñ1,78* 
ɸʣʴʙʫʤʠʥʳ 16,2Ñ0,95 20,8Ñ1,70* 20,7Ñ0,38** 17,5Ñ0,70 
ɻʣʦʙʫʣʠʥʳ 32,3Ñ2,13 32,6Ñ2,18 35,8Ñ1,57 38,8Ñ1,34* 

 
*ʈ<0,05; **ʈ<0,01. 
 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ɺ ʚʦʟʨʘʩʪʝ 340 ʜʥʝʡ ʚ ʩʳʚʦʨʦʪ-
ʢʝ ʢʨʦʚʠ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 
10%, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ (ʈ<0,05) ï ʥʘ 16,5 ʠ 16,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʋʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚʦ 2-ʡ ʛʨʫʧ-
ʧʝ ʚʦʟʨʦʩ ʟʘ ʩʯʝʪ ʘʣʴʙʫʤʠʥʦʚ ʥʘ 10,1 %, ʚ 3-ʡ ʛʨʫʧʧʝ ï ʟʘ ʩʯʝʪ ʫʚʝʣʠ-
ʯʝʥʠʷ ʘʣʴʙʫʤʠʥʦʚ ʥʘ 28%, ʘ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʛʣʦʙʫ-
ʣʠʥʦʚ (ʥʘ 11,1%), ʚ 4-ʡ ʛʨʫʧʧʝ ï ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʛʣʦʙʫʣʠʥʦʚ (ʥʘ 
20%).  
ʉʦʩʪʦʷʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʫʤʦʨʘʣʴʥʳʤʠ ʠ ʢʣʝʪʦʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʀʟ ʛʫʤʦ-
ʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʣʠʟʦʮʠʤ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʘʥʪʠʪʝʣʘ, ʙʝʣʢʠ 
ʢʨʦʚʠ ʠ ʜʨ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʥʘʠʙʦʣʝʝ 
ʯʘʩʪʦ ʠʩʩʣʝʜʫʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʆʥʘ 
ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦ ʩʫʤʤʘʨʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʦʨʛʘ-
ʥʠʟʤʘ ʧʪʠʮʳ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟ-

ʤʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
(ɹɸʉʂ) ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟ-
ʤʝʥʷʣʘʩʴ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʨʠʩ.1). ɼʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦ-
ʙʘʚʢʠ ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 51,6Ñ3,50 ï 59,2Ñ4,63%. ɺ 310-ʜʥʝʚʥʦʤ 
ʚʦʟʨʘʩʪʝ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʫ ʢʫʨ 
ʚʩʝʭ ʛʨʫʧʧ. ʂ 340-ʤʫ ʜʥʶ ʞʠʟʥʠ ʦʥʘ ʚʦʟʨʦʩʣʘ ʫ ʧʪʠʮʳ ʚʩʝʭ ʛʨʫʧʧ, ʧʨʠ 
ʵʪʦʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ï ʚ ʦʧʳʪʥʳʭ. ʊʘʢ, 2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʚ ʵʪʦʪ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
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ʧʨʝʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʥɹʫʶ ʛʨʫʧʧʫ  ʥʘ 1,3%, 3-ʷ ï ʥʘ 10,2%, 4-ʷ ï ʥʘ 
7,3%. 

 

 
 
 
 
 
 
 
                                                  ɺʦʟʨʘʩʪ, ʜʥʝʡ 
 
                                ʈʠʩ.1. ɹʘʢʪʝʨʠʮʠʜʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, %. 
 
ʅʘʢʦʧʣʝʥʠʝ ʣʠʟʦʮʠʤʘ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʨʠʩ. 2). 

        ʈʠʩ. 2. ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, %. 
 

ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʃɸʉʂ) ʫ ʢʫʨ ʚʩʝʭ ʛʨʫʧʧ 
ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ 
ʩʦʩʪʘʚʣʷʣʘ 3,20,14ï3,5 0,24%. ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʚʝʣʠʯʠʣʘʩʴ, ʧʨʠʯʝʤ ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʥʘ 
23,9%, 3-ʡ ʛʨʫʧʧʳ ï ʥʘ 34,8% ʠ 4-ʡ ʛʨʫʧʧʳ ï ʥʘ 30,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ. ɺ ʚʦʟʨʘʩʪʝ 340 ʜʥʝʡ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʧʦʜʦʧʳʪ-
ʥʳʭ ʢʫʨ ʩʥʠʟʠʣʘʩʴ, ʥʦ ʫ ʢʫʨ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ 5% ʜʦ-
ʙʘʚʢʠ ʦʪ ʤʘʩʩʳ ʢʦʨʤʘ, ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʚʳʰʝ ʥʘ 9,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤʘ ʤʝʩʪʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦ-

ʙʘʚʢʠ (ʜʦʣʦʤʠʪʘ) ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʠ 
ʣʠʟʦʮʠʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʪʠʮʳ, ʘ ʟʥʘʯʠʪ, ʠ ʥʘ ʦʙʱʝʝ 
ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ.     
ɾʠʨʳ ʠ ʫʛʣʝʚʦʜʳ ʩʣʫʞʘʪ ʧʪʠʮʝ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʢʨʦʤʝ ʪʦʛʦ, ʞʠʨʳ ʤʦʛʫʪ ʙʳʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 
ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʬʫʥʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ (ʥʘʧʨʠ-
ʤʝʨ, ʷʡʮʝʥʦʩʢʦʩʪʠ, ʚʳʜʝʣʝʥʠʷ ʩʝʢʨʝʪʦʚ, ʞʠʨʦʚ).  
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 
ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 
 

ʇʦʢʘʟʘʪʝʣʠ, ʤʤʦʣʴ/ʣ 
ɻʨʫʧʧʳ 

1 2 3 4 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʆʙʱʠʝ ʣʠʧʠʜʳ  2,36Ñ0,105 2,38Ñ0,754 2,36Ñ0,123 2,18Ñ0,722 
ʍʦʣʝʩʪʝʨʠʥ 2,62Ñ0,168 2,98Ñ0,169 2,68Ñ0,094 2,91Ñ0,201 
ɻʣʶʢʦʟʘ 7,77Ñ0,451 6,68Ñ0,276 6,24Ñ0,320 7,03Ñ0,322 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʆʙʱʠʝ ʣʠʧʠʜʳ 2,41Ñ0,211 2,36Ñ0,109 2,45Ñ0,092 2,42Ñ0,163 
ʍʦʣʝʩʪʝʨʠʥ 2,74Ñ0,278 3,47Ñ0,138* 3,54Ñ0,134* 3,46Ñ0,127* 
ɻʣʶʢʦʟʘ 6,25Ñ0,190 6,91Ñ0,377 7,33Ñ0,401* 7,19Ñ0,283* 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʆʙʱʠʝ ʣʠʧʠʜʳ 2,39Ñ0,144 2,42Ñ0,104 2,60Ñ0,165 2,43Ñ0,047 
ʍʦʣʝʩʪʝʨʠʥ 2,75Ñ0,183 2,91Ñ0,214 3,32Ñ0,318 3,12Ñ0,168 
ɻʣʶʢʦʟʘ 6,41Ñ0,197 6,49Ñ0,214 7,02Ñ0,213 6,97Ñ0,349 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʆʙʱʠʝ ʣʠʧʠʜʳ 2,22Ñ0,284 2,29Ñ0,122 2,54Ñ0,219 2,36Ñ0,240 
ʍʦʣʝʩʪʝʨʠʥ 2,99Ñ0,379 3,12Ñ0,192 3,46Ñ0,064 3,45Ñ0,279 
ɻʣʶʢʦʟʘ 6,62Ñ0,162 6,76Ñ0,249 7,03Ñ0,311 6,97Ñ0,101 

 
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 2 ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʧʳʪʘ ʫʨʦʚʝʥʴ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʢʫʨ ʧʦʜʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,18Ñ0,722ï2,60Ñ0,165, ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʞʝ ʚ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ ʥʘ-
ʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʢʫʨ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ. ʊʘʢ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʙʳʣʦ ʥʘ 26,6, 3-ʡ ï ʥʘ 
29,2 ʠ 4-ʡ ï 26,3% (ʈ<0,05) ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʦʡ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʦʧʳʪʦʚ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʝʚʦʩ-
ʭʦʜʩʪʚʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ɺ ʚʦʟʨʘʩʪʝ 310 
ʜʥʝʡ ʫ ʢʫʨ 2, 3 ʠ 4-ʡ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʙʳʣʦ ʚʳʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 5,8;  20,7 ʠ 13,5% ʠ ʚ ʚʦʟʨʘʩʪʝ 340 ʜʥʝʡ ï ʥʘ 
4,3; 15,7 ʠ 15,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 
ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 6,24Ñ0,320ï7,77Ñ0,451. ʋʞʝ ʚ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʷʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʫʛʣʝʚʦ-
ʜʦʚ ʚ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʊʘʢ, ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ 
ʚʳʰʝ ʥʘ 10,6%, ʫ ʢʫʨ 3-ʡ ï ʥʘ 17,3, 4-ʡ ï ʥʘ 15,04% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʧʳʪʘ ʢʫʨʳ 2-ʡ ʛʨʫʧʧʳ ʧʦ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʛʣʢʁʦʟʳ ʚ ʢʨʦʚʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 2,1, 3-ʡ ï ʥʘ 6,2 
ʠ 4-ʡ ï ʥʘ 5,3%. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʤʠʢʨʦ- ʠ ʤʘʢʨʦ-

ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʝ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘ-
ʣʦʩʴ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʧʪʠʮʳ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ 
 

ʇʦʢʘʟʘʪʝʣʠ, ʤʤʦʣʴ/ʣ 
ɻʨʫʧʧʘ 

1 2 3 4 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʂʘʣʴʮʠʡ  7,76Ñ0,557 8,18Ñ0,145 8,38Ñ0,504 7,88Ñ0,406 
ʌʦʩʬʦʨ 1,69Ñ0,144 1,45Ñ0,079 1,27Ñ0,157 1,87Ñ0,227 
ɾʝʣʝʟʦ 25,81Ñ1,827 28,63Ñ1,120 26,68Ñ1,748 26,57Ñ1,646 
ʄʘʛʥʠʡ 1,05Ñ0,018 1,11Ñ0,052 1,03Ñ0,053 0,91Ñ0,054 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 
ʂʘʣʴʮʠʡ 6,98Ñ0,199 6,59Ñ1,015 6,83Ñ0,314 6,81Ñ0,144 
ʌʦʩʬʦʨ 1,56Ñ0,164 1,51Ñ0,203 1,69Ñ0,091 1,76Ñ0,148 
ɾʝʣʝʟʦ 27,27Ñ2,497 30,50Ñ3,014 30,89Ñ2,986 33,45Ñ2,266 
ʄʘʛʥʠʡ 0,94Ñ0,076 1,02Ñ0,056 1,03Ñ0,077 1,12Ñ0,079 

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 
ʂʘʣʴʮʠʡ 6,70Ñ0,340 6,76Ñ0,148 6,98Ñ0,148 7,20Ñ0,179 
ʌʦʩʬʦʨ 1,58Ñ0,252 1,68Ñ0,153 1,79Ñ0,120 1,77Ñ0,144 
ɾʝʣʝʟʦ 26,00Ñ2,153 30,50Ñ1,558 32,64Ñ2,679 35,74Ñ1,940** 
ʄʘʛʥʠʡ  0,98Ñ0,070 0,93Ñ0,258 1,09Ñ0,067 1,04Ñ0,034 

ʆʢʦʥʯʘʥʠʝ ʦʧʳʪʘ (340 ʜʥʝʡ) 
ʂʘʣʴʮʠʡ 6,25Ñ0,489 6,65Ñ0,181 6,93Ñ0,349 6,98Ñ0,198 
ʌʦʩʬʦʨ 1,57Ñ0,285 1,66Ñ0,127 1,69Ñ0,192 1,77Ñ0,151 
ɾʝʣʝʟʦ 26,60Ñ0,810 32,15Ñ2,218* 33,93Ñ3,183 34,98Ñ1,304*** 
ʄʘʛʥʠʡ  0,97Ñ0,109 1,09Ñ0,090 1,05Ñ0,098 1,13Ñ0,213 

 
ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ ʢʫʨ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʦ 

7,76 0,557ï8,38 0,504 ʤʤʦʣʴ/ʣ. ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ ʢʫʨʳ-ʥʝʩʫʰʢʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʦʜʝʨʞʘ-
ʥʠʶ ʚ ʢʨʦʚʠ ʢʘʣʴʮʠʷ ʥʝ ʠʤʝʣʠ. ʅʦ ʫʞʝ ʢ 310-ʤʫ ʜʥʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʢʨʦʚʠ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʫ ʧʪʠ-
ʮʳ, ʧʦʣʫʯʘʚʰʝʡ ʤʝʩʪʥʫʶ ʤʠʥʝʨʘʣʴʥʫʶ ʜʦʙʘʚʢʫ. ʇʨʝʚʦʩʭʦʜʩʪʚʦ 2-ʡ 
ʛʨʫʧʧʳ ʥʘʜ ʢʦʥʪʨʦʣʴʥʦʡ ʚ ʵʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʠʣʦ 0,9 %, 3-ʡ ï 4,2%, 4-ʡ ï 
7,5% . ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʢʘʢ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ, ʥʦ ʚ 
ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ 
ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 6,4; 10,9 ʠ 11,7% ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ.  
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ ʪʘʢʞʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʬʦʩʬʦʨʘ. ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʘ ʝʛʦ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʧʪʠʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʊʘʢ,  ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʳʪ-
ʥʳʭ ʢʫʨ ʚʦʟʨʘʩʪʝ 310ï340 ʜʥʝʡ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 5,7ï13,3%. ʅʘ 
ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ  ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʛʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʣʦ 
ʚ ʚʦʟʨʘʩʪʝ 340 ʜʥʝʡ 8,2ï16,4%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʧʨʦʠʟʦʰʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʨʦʚʠ ʞʝʣʝʟʘ. ʂ 280-ʤʫ ʜʥʶ ʞʠʟʥʠ ʫ ʢʫʨ 
2-ʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʢʨʦʚʠ ʙʳʣʦ ʚʳʰʝ ʥʘ 12,8, 3-ʡ ï ʥʘ 
13,3 ʠ 4-ʡ ï ʥʘ 22,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɺ ʚʦʟʨʘʩʪʝ 
310 ʜʥʝʡ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,01) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ (37,5%) 
ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʢʫʨ 4-ʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʫ 
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ʢʫʨ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʢʨʦʚʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 17,3 ʠ 25,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʘʷ ʞʝ ʪʝʥ-
ʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʚ ʢʦʥʮʝ ʦʧʳʪʘ. ɺ 340 ʜʥʝʡ ʫ ʢʫʨ 2-ʡ ʛʨʫʧʧʳ ʩʦ-
ʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʢʨʦʚʠ ʙʳʣʦ ʥʘ 20,9 (ʈ<0,05), 3-ʡ ï ʥʘ 27,6 ʠ 4-ʡ  ï 
ʥʘ 31,5 % (ʈ<0,001) ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ï ʜʦʣʦʤʠʪʘ ʚ 
ʢʦʨʤʣʝʥʠʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʚʦʟʤʦʞʥʦ ʚ ʢʘʯʝʩʪʚʝ  ʟʘʤʝʥʠʪʝʣʷ ʜʦʨʦʛʦʩʪʦʷ-
ʱʝʡ ʠʤʧʦʨʪʥʦʡ ʨʘʢʫʰʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʜʦʣʦʤʠʪʘ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʙʝʣʢʦʚʦʛʦ, ʣʠʧʠʜʥʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʤʠ-
ʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʩʢʘʞʝʪʩʷ  ʥʘ ʫʩʠʣʝʥʠʠ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʦʨ-
ʛʘʥʠʟʤʘ ʢʫʨ-ʥʝʩʫʰʝʢ. 
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ʛ. ɻʨʦʜʥʦ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 230008 

 
(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.01.2010) 

 
ɺʚʝʜʝʥʠʝ. ʊʝʤʧʳ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʦʩʪ ʝʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʧʝʭʘʤʠ ʚ ʩʦʟ-
ʜʘʥʠʠ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘ-
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ʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʂʘʯʝʩʪʚʦ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥ-
ʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ) ʟʘʚʠʩʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʝ ʥʝ ʪʦʣʴʢʦ 
ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝ ʭʦʟʷʡʩʪʚʘ ʟʘʧʘʩʘʤʠ ʪʨʘʚʷʥʠʩʪʳʭ 
ʢʦʨʤʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʧʠʪʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪʚʝʯʘʶʪ ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 
[1,2,3,4]. 
ʉʠʣʦʩʦʚʘʥʠʝ ʫʞʝ ʜʘʚʥʦ ʟʘʥʷʣʦ ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʢʦʨʤʦʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʩʠʣʦʩ ʤʘ-
ʣʦ ʫʩʪʫʧʘʝʪ ʟʝʣʝʥʦʤʫ ʢʦʨʤʫ, ʩʦʭʨʘʥʷʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ. ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ 
ʩʠʣʦʩʦʚʘʥʠʷ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʤʦ-
ʞʝʪ ʙʳʪʴ ʚʳʩʦʢʠʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʨʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 40%. ʇʦʪʝʨʠ ʙʝʣʢʘ 
ʜʘʞʝ ʧʨʠ ʠʜʝʘʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʭʦʜʷʪ ʜʦ 20%. ʊʘʢʦʡ 
ʧʨʦʩʪʦʡ ʧʨʠʝʤ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ, ʢʘʢ ʧʨʦʚʷʣʠʚʘʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 
ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʙʝʣʢʘ ʜʦ 11%. ʇʦʜʢʠʩʣʝʥʠʝ ʪʨʘʚʳ ʧʨʠʚʦʜʠʪ 
ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʜʦ 13ï14 %, ʘ ʩʪʠʤʫʣʷʮʠʷ ʙʨʦʞʝʥʠʷ ï ʜʦ 15 % 
[3]. 
ʉʥʠʞʝʥʠʝ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʚʩʝʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʪʝʠʥʘ, ʩʘʭʘʨʦʚ, ʢʘʨʦʪʠʥʘ ʠ ʚʠʪʘʤʠ-
ʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʨ-
ʤʘʭ, ʫʭʫʜʰʘʶʪʩʷ ʠʭ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʷ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʝʜʠʥʠʮʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʩʥʠʞʘʝʪʩʷ ʜʦ 40%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʨʝʟʢʦ 
ʧʦʚʳʰʘʝʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, 
ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʥʘ ʩʠʥʪʝʟ ʤʦʣʦʢʘ ʠ ʤʷʩʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʩʥʠʞʘʝʪʩʷ, ʘ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 
ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 1,5ï2 ʨʘʟʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ 
ʠ ʤʷʩʘ ʩʪʘʥʦʚʠʪʩʷ ʫʙʳʪʦʯʥʳʤ [5]. 
ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʠʣʦʩʦʚʘʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦʚʳʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʠ ʢʘʯʝʩʪʚʫ ʩʠʣʦʩʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʝʨʚʘʥʪʳ, ʢʦʪʦ-
ʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺʳʩʦ-
ʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʪʨʘʚʷʥʠʩʪʳʭ ʢʦʨʤʦʚ ʧʦʣʫʯʝ-
ʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʩʥʦʚʥʳʤ ʜʝʡ-
ʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ. ʇʨʠ 
ʧʨʘʚʠʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʦʥʠ ʙʳʩʪʨʦ ʧʦʜʢʠʩʣʷʶʪ ʩʠʣʦʩʫʝʤʫʶ ʤʘʩʩʫ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʠʡ ʢʦʥʩʝʨʚʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʧʦʩʦʙ 
ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʚʟʚʝʰʝʥʥʦ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɻʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢ-
ʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ ʧʦʟʚʦ-
ʣʠʪ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʠʣʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ 
[6,7]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʩʠʣʦʩʦ-
ʚʘʥʥʳʭ ʢʦʨʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʛʘʱʘʶʱʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʦʨʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʞʠʚʦʪ-
ʥʳʭ ʥʝʜʦʩʪʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ɹɸɺ. ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
ʨʘʩʧʦʣʘʛʘʝʪ ʦʛʨʦʤʥʳʤʠ ʟʘʧʘʩʘʤʠ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-
ʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʘʥʪʦʚ-ʦʙʦʛʘʪʠʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 
ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʩʘʧʨʦʧʝʣʴ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ 
ʦʢʦʣʦ 4 ʤʣʨʜ. ʤ

3
, ʚ ʪʦʤ ʯʠʩʣʝ 2,5 ʤʣʨʜ. ʤ

3
 ʧʨʠʛʦʜʥʳ ʜʣʷ ʢʦʨʤʦʚʳʭ 

ʮʝʣʝʡ [8]. ʂ ʤʝʩʪʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦ-
ʚʘʪʴ, ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʬʦʩʬʦʛʠʧʩ, ʛʘʣʠʪʦʚʘʷ ʩʦʣʴ ʠ ʜʨ. 
ɺ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʝʡʯʘʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʧʨʦʧʝʣʴ ʠʟ ʦʟʝʨʘ ɹʝ-

ʥʠʥ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʅʦʚʦʛʨʫʜʩʢʦʤ ʨʘʡʦʥʝ. ɼʦʙʳʚʘʶʪ ʝʛʦ ʧʨʠ 
ʧʦʤʦʱʠ ʵʢʩʢʘʚʘʪʦʨʘ, ʠ ʟʘ ʩʫʪʢʠ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʦʢʦʣʦ 40 ʪ ʫʞʝ ʛʦʪʦʚʦʛʦ 
ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚʝʱʝʩʪʚʘ [7,9]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʛʦ ʩʠʣʦʩʘ ʩ ʦʙʦʛʘʱʝʥʠ-
ʝʤ ʝʛʦ ʩʘʧʨʦʧʝʣʝʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ (ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ ʩʳʨʴʷ) ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ ʠ ʦʙʦʛʘ-
ʱʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʢʦʥʩʝʨʚʘʥʪʘ-ʦʙʦʛʘʪʠʪʝʣʷ ʥʘ 

ʢʘʯʝʩʪʚʦ ʩʠʣʦʩʘ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʙʘʣʘʥʩ 
ʘʟʦʪʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥ-

ʩʝʨʚʘʥʪʦʚ-ʦʙʦʛʘʪʠʪʝʣʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʛʦ ʩʠʣʦʩʘ ʙʳʣʠ 
ʟʘʣʦʞʝʥʳ 3 ʦʧʳʪʥʳʝ ʧʘʨʪʠʠ ʩʠʣʦʩʘ: ʦʜʥʘ ï ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ (ʙʝʟ 
ʢʦʥʩʝʨʚʘʥʪʘ), ʚʪʦʨʘʷ ï ʩ ʉʂɼ (ʨʝʮʝʧʪ 1), ʪʨʝʪʴʷ ï ʩ ʉʂɼ (ʨʝʮʝʧʪ 2). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʘʟʦʪʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʟʘʣʦʞʝʥʥʳʭ ʧʘʨʪʠʡ ʩʠʣʦ-
ʩʦʚ ʧʨʦʚʝʜʝʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ 

 
ɻʨʫʧʧʳ ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʛʦʣ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ 
1-ʷ ʢʦʥʪʨʦʣʥɹʘʷ 4 ʆʈ ï ʩʠʣʦʩ ʩʧʦʥʪʘʥʥʦʛʦ ʙʨʦʞʝʥʠʷ 
2-ʷ ʦʧʳʪʥʘʷ  4 ʆʈ ï ʩʠʣʦʩ ʩ ʉʂɼ, ʨʝʮʝʧʪ 1 
3-ʷ ʦʧʳʪʥʘʷ  4 ʆʈ ï ʩʠʣʦʩ ʩ ʉʂɼ, ʨʝʮʝʧʪ 2 

 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʥʘ ʦʪʢʦʨʤʝ. ʈʘʟʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʧʳʪʘ ʩʦʩʪʦʷʣʠ ʚ ʪʦʤ, ʯʪʦ 1-ʷ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʧʦʣʫʯʘʣʘ ʙʦʙʦʚʦ-
ʟʣʘʢʦʚʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʙʝʟ ʢʦʥʩʝʨʚʘʥʪʘ, 2-ʷ (ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) 
ï ʩʠʣʦʩ ʩ ʩʘʧʨʦʧʝʣʝʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʨʝʮʝʧʪʘ 1, 3-ʷ  (ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ) ï ʩʠʣʦʩ ʩ ʩʘʧʨʦʧʝʣʝʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʨʝʮʝʧʪʘ 2. ʇʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 7 ʜʥʝʡ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-
ʛʦ ï 10 ʜʥʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 
ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ: ʢʦʨʤʣʝʥʠʝ ʜʚʫʭʢʨʘʪʥʦʝ, ʧʦʝʥʠʝ ʠʟ ʘʚʪʦʧʦʠʣʦʢ, 
ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʚʷʟʥʦʝ. ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʫʯʠʪʳʚʘʣʠ ʧʫʪʝʤ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ ʟʘʜʘʥʥʳʭ ʢʦʨʤʦʚ ʠ ʠʭ ʦʩʪʘʪʢʦʚ ʧʝʨʝʜ ʫʪʨʝʥʥʝʡ 
ʨʘʟʜʘʯʝʡ. 
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ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ, ʙʘʣʘʥʩ ʘʟʦʪʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ. 
ʋʯʝʪ ʩʲʝʜʝʥʥʳʭ ʢʦʨʤʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʠʡ (ʢʘʣ, ʤʦʯʘ), ʘ ʪʘʢʞʝ 

ʦʪʙʦʨ ʩʨʝʜʥʠʭ ʦʙʨʘʟʮʦʚ (ʢʦʨʤʘ ʠ ʝʛʦ ʦʩʪʘʪʢʦʚ, ʢʘʣʘ ʠ ʤʦʯʠ) ʜʣʷ ʣʘʙʦ-
ʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɾʘ. ʉʨʝʜʥʠʝ ʧʨʦ-
ʙʳ ʵʢʩʢʨʝʤʝʥʪʦʚ ʭʨʘʥʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʦʧʳʪʘ ʚ 
ʙʫʪʳʣʢʘʭ ʩ ʧʨʠʞʘʪʳʤʠ ʧʨʦʙʢʘʤʠ. 
ɿʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ, ʢʘʣʘ, ʤʦʯʠ ʧʨʦʚʦʜʠʣʠ ʚ ʅʀʃ ʋʆ 

çɻɻɸʋè ʠ ʥʘ ʢʘʬʝʜʨʝ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 
ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɺ ʢʦʨʤʘʭ ʦʧʨʝʜʝʣʷʣʠ: ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ, 
ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʫʶ ʠ ʦʙʱʫʶ ʚʣʘʛʫ ï ʧʦ ɻʆʉʊ 13496,3 ï 92; ʩʫʭʦʝ ʠ 
ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ï ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ; ʞʠʨ ï ʧʦ ɻʆʉʊ 13496,15 ï 
97; ʧʨʦʪʝʠʥ ï ʧʦ ɻʆʉʊ 13496,4 ï 93; ʢʣʝʪʯʘʪʢʫ ï ʧʦ ɻʆʉʊ 13496,2 ï 
91; ɹʕɺ ï ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ; ʟʦʣʫ ï ʧʦ ɻʆʉʊ 26226 ï 95; ʢʘʣʴʮʠʡ ï 
ʧʦ ɻʆʉʊ 26570 ï 95; ʬʦʩʬʦʨ ï ʧʦ ɻʆʉʊ 26657 ï 97; ʩʘʭʘʨ ï ʧʦ ʤʝʪʦʜʠʢʝ 
ʎʀʅɸʆ; ʤʠʢʨʦʵʣʝʤʝʥʪʳ ï ʥʘ ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ ɸɸS-3; ʦʙ-
ʱʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʩʠʣʦʩʘ ï ʥʘ ʨʅ-ʤʝʪʨʝ; ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠ-
ʩʣʦʪ ï ʦʪʛʦʥʢʦʡ ʧʦ ʤʝʪʦʜʫ ɺʠʛʥʝʨʘ. 
ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʘʥʪʘ-ʦʙʦʛʘʪʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʧʨʦ-

ʧʝʣʴ, ʛʘʣʠʪʦʚʫʶ ʩʦʣʴ, ʤʦʥʦʥʘʪʨʠʡʬʦʩʬʘʪ, ʩʦʣʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʉʘ-
ʧʨʦʧʝʣʝʚʫʶ ʜʦʙʘʚʢʫ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʠʣʦʩʘ (ʢʦʥʩʝʨʚʘʥʪ-ʦʙʦʛʘʪʠʪʝʣʴ) 
ʛʦʪʦʚʠʣʠ ʥʘ ʙʘʟʝ ʜʦʯʝʨʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʅʦʚʦʛʨʫʜʩʢʘʷ ʨʘʡʩʝʣʴʭʦʟ-
ʪʝʭʥʠʢʘè ɻʨʦʜʥʝʥʩʢʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʆʙʣʩʝʣʴʭʦʟʪʝʭʥʠ-
ʢʘè. ʆʙʨʘʙʦʪʢʫ ʩʠʣʦʩʫʝʤʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʦʡʥʦ, ʪʦʣʱʠʥʘ ʦʙ-
ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʣʘ 15ï16 ʩʤ. ʉʘʧʨʦʧʝʣʝʚʫʶ ʢʦʨʤʦʚʫʶ 
ʜʦʙʘʚʢʫ ʚʥʦʩʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʫʜʦʙʨʝʥʠʡ. ʉʳʨʴʝʤ ʜʣʷ 
ʩʠʣʦʩʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʢʣʝʚʝʨʦʪʠʤʦʬʝʝʯʥʘʷ ʤʘʩʩʘ (50:50). ʅʦʨʤʘ ʚʥʝ-
ʩʝʥʠʷ ʢʦʥʩʝʨʚʘʥʪʘ-ʦʙʦʛʘʪʠʪʝʣʷ ʩʦʩʪʘʚʣʷʣʘ 5 ʢʛ ʥʘ 1 ʪʦʥʥʫ ʩʠʣʦʩʫʝʤʦʡ 
ʤʘʩʩʳ, ʠʣʠ 0,5%. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʩʪ-

ʥʦʛʦ ʩʳʨʴʷ (ʩʘʧʨʦʧʝʣʴ ʦʟʝʨʘ ɹʝʥʠʥ, ʢʘʨʙʦʥʘʪʥʳʡ ʪʠʧ, ʬʦʩʬʦʛʠʧʩ, ʛʘ-
ʣʠʪʦʚʘʷ ʩʦʣʴ) ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʚʘ ʨʝʮʝʧʪʘ ʩʘʧʨʦʧʝʣʝʚʳʭ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʠʣʦʩʘ. ʆʩʥʦʚʫ ʉʂɼ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʠʣʦʩʘ 
ʩʦʩʪʘʚʣʷʝʪ ʩʘʧʨʦʧʝʣʴ ï ʨʝʮʝʧʪ 1 (100 %), ʨʝʮʝʧʪ 2 (50%). ɺ ʩʦʩʪʘʚ ʨʝ-
ʮʝʧʪʘ 2 ʚʢʣʶʯʝʥʳ: ʬʦʩʬʦʛʠʧʩ (10 %) ï ʠʩʪʦʯʥʠʢ ʩʝʨʳ ʠ ʢʘʣʴʮʠʷ, ʛʘʣʠ-
ʪʦʚʘʷ ʩʦʣʴ (20%) ï ʠʩʪʦʯʥʠʢ ʥʘʪʨʠʷ ʠ ʭʣʦʨʘ, ʤʦʥʦʥʘʪʨʠʡ ʬʦʩʬʘʪ (20%) ï 
ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʬʦʩʬʦʨʘ. ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʘʧʨʦʧʝʣʝʚʳʭ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʤʝʜʴ, ʮʠʥʢ, ʢʦʙʘʣʴʪ, ʡʦʜ) ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʩʦʣʠ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʝʨʚʘʥʪʦʚ-ʦʙʦʛʘʪʠʪʝʣʝʡ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʧʳʪʥʳʝ ʧʘʨ-
ʪʠʠ ʩʠʣʦʩʘ ʩ ʉʂɼ, ʨʝʮʝʧʪ 1 ʠ 2. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʣʫʞʠʣ ʩʠʣʦʩ 
ʩʧʦʥʪʘʥʥʦʛʦ ʙʨʦʞʝʥʠʷ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ 
ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠ-
ʣʦʩʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʧʘʨʪʠʠ ʩʠʣʦʩʦʚ ʠʤʝʣʠ ʟʝʣʝʥʦʚʘʪʦ-
ʞʝʣʪʳʡ ʮʚʝʪ, ʧʨʠʷʪʥʳʡ ʬʨʫʢʪʦʚʳʡ ʟʘʧʘʭ, ʩʦʭʨʘʥʠʚʰʫʶʩʷ ʩʪʨʫʢʪʫʨʫ. 
ʂʠʩʣʦʪʥʦʩʪʴ ʩʠʣʦʩʦʚ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 4,2ï4,4. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘ-
ʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʩʦʩʪʘʚʠʣʦ 2,51ï2,54 % (ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ) ʠ 2,99% 
(ʢʦʥʪʨʦʣʴ). ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʣʦʩʦʚ ʧʨʝʦʙʣʘʜʘʣʘ ʤʦ-
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ʣʦʯʥʘʷ ʢʠʩʣʦʪʘ. ʆʜʥʘʢʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ 
ʥʠʞʝ ʥʘ 4,61ï5,37 %, ʯʝʤ ʚ ʩʠʣʦʩʘʭ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʩ ʉʂɼ. ʂʦʣʠʯʝʩʪʚʦ 
ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʦ 69,32ï70,08 %. ʆʪ-
ʩʫʪʩʪʚʠʝ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʩʠʣʦ-
ʩʦʚ. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʦʙʘ ʚʘʨʠʘʥʪʘ ʩʠʣʦʩʘ ʦʪʥʦ-
ʩʷʪʩʷ ʢ ʚʳʩʰʝʤʫ ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʠʣʦʩʘ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉʂɼ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʛʦʤʦ-
ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʙʨʦʞʝʥʠʷ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦ-
ʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʙʦʙʦ-

ʚʦ-ʟʣʘʢʦʚʦʡ ʤʘʩʩʳ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 9,9ï
10,6 %, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 13,7ï14,9 %, ʩʘʭʘʨʘ ï ʥʘ 27,0ï32,4 %, 
ʢʘʨʦʪʠʥʘ ï ʥʘ 20,5ï22,9 %. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʩʠʣʦʩʦʚ, ʧʨʠ-
ʛʦʪʦʚʣʝʥʥʳʭ ʩ ʉʂɼ, ʙʳʣʘ ʚʳʰʝ ʥʘ 0,03 ʢ. ʝʜ., ʠʣʠ ʥʘ 0,32ï0,35 ʄɼʞ 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ.  
ɼʘʥʥʳʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʦʧʳʪʥʳʭ 

ʧʘʨʪʠʡ ʩʠʣʦʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʘ 2. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʩʠʣʦʩʦʚ  
                   (ʚ 1 ʢʛ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʦʨʤʘ) 

 

ʇʦʢʘʟʘʪʝʣʠ ʉʠʣʦʩ ʙʝʟ ʢʦʥʩʝʨʚʘʥʪʘ 
ʉʠʣʦʩ ʩ ʉʂɼ 

ʨʝʮʝʧʪ 1 ʨʝʮʝʧʪ 2 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʛ 239,4 263,2 264,9 
ɺʘʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 3,74 4,30 4,35 
ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 2,13 2,45 2,48 
ʕʂɽ 0,21 0,25 0,25 
ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ 0,20 0,23 0,23 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 32,2 36,6 37,0 
ʉʳʨʦʡ ʞʠʨ, ʛ 9,4 10,1 9,9 
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 71,7 73,9 7,30 
ɹʕɺ, ʛ 105,5 121,6 124,2 
ʉʘʭʘʨ, ʛ 7,4 9,4 9,8 
ɿʦʣʘ, ʛ 20,6 22,8 23,4 
ʂʘʣʴʮʠʡ, ʛ 2,1 3,62 3,03 
ʌʦʩʬʦʨ, ʛ 0,90 0,94 1,14 
ʉʝʨʘ, ʛ 0,74 0,76 0,85 
ʄʝʜʴ, ʤʛ 1,13 1,62 1,58 
ʎʠʥʢ, ʤʛ 16,6 24,3 24,2 
ʂʦʙʘʣʴʪ, ʤʛ 0,04 0,17 0,17 
ʁʦʜ, ʤʛ 0,07 0,23 0,23 
ʂʘʨʦʪʠʥ, ʤʛ 16,6 20,4 20,0 

 
ʂʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʢʣʝʚʝʨʦʪʠʤʦʬʝʝʯʥʦʡ ʤʘʩʩʳ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-

ʦʙʦʛʘʪʠʪʝʣʝʤ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʠʣʦʩʝ ʤʠʥʝʨʘʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ: ʢʘʣʴʮʠʷ ï ʥʘ 0,93ï1,52 ʛ, ʬʦʩʬʦʨʘ ï ʥʘ 0,04ï0,24 ʛ, ʩʝʨʳ ï 
ʥʘ 0,02ï0,11 ʛ, ʤʝʜʠ ï ʥʘ 0,45ï0,49 ʤʛ, ʮʠʥʢʘ ï ʥʘ 7,6ï7,7 ʤʛ, ʢʦʙʘʣʴʪʘ ï
ʥʘ 0,13ʤʛ, ʡʦʜʘ ï ʥʘ 0,16 ʤʛ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʙʳʣʦ ʚʳʰʝ ʚ ʦʧʳʪ-
ʥʳʭ ʧʘʨʪʠʷʭ ʩʠʣʦʩʘ ʥʘ 3,4ï3,8 ʤʛ ʠ ʩʦʩʪʘʚʠʣʦ 20,0ï20,4 ʤʛ ʚ 1 ʢʛ ʢʦʨ-
ʤʘ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶ-

ʯʝʥʠʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʠʣʦʩʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʉʂɼ 
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ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʦʛʘʪʠʪʴ ʢʦʨʤ ʤʠʥʝ-
ʨʘʣʴʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʂʦʨʤ ʩ ʢʦʥʩʝʨʚʘʥ-
ʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠ-
ʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ. ɺʢʣʶʯʝʥʠʝ ʪʘʢʦʛʦ ʢʦʨʤʘ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʩʢʦ-
ʪʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 
ʢʦʨʤʘ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʫʨʦʚʥʝʤ ʧʦ-
ʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ 
ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʮʠʦʥʘ ʠ ʫʨʦʚʥʝʤ ʠʭ ʚʳʜʝʣʝʥʠʷ ʚ ʧʨʦʜʫʢ-
ʪʘʭ ʦʙʤʝʥʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʠʣʦʩʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩ ʉʂɼ, ʥʘ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 

 
ʊʘʙʣʠʮʘ 3. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ  
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ, % (n=4) 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-ʷ ʢʦʥʪʨʦʣʴʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 63,68Ñ0,31 64,80Ñ0,24* 65,54Ñ0,35** 
ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 66,72Ñ0,35 67,98Ñ0,36* 68,67Ñ0,25** 
ʇʨʦʪʝʠʥ 60,25Ñ0,57 61,96Ñ0,71 62,42Ñ0,27* 
ɾʠʨ 45,22Ñ0,93 46,96Ñ0,44 48,78Ñ0,44* 
ʂʣʝʪʯʘʪʢʘ 56,40Ñ0,60 58,32Ñ0,33* 59,94Ñ0,19** 
ɹʕɺ 70,94Ñ0,39 72,78Ñ0,25** 72,90Ñ0,15** 

 
*ʈÓ0,95; **ʈÓ0,99. 
 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥ-
ʥʦʛʦ ʩ ʉʂɼ (ʨʝʮʝʧʪ 1, 2-  ̫ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʧʝʨʝ-
ʚʘʨʠʤʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 1,12%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 
1,26%, ʧʨʦʪʝʠʥʘ ï ʥʘ 1,71%, ʞʠʨʘ ï ʥʘ 1,74 %, ʢʣʝʪʯʘʪʢʠ ï ʥʘ 1,92% ʠ 
ɹʕɺ ï ʥʘ 1,84%. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ʨʘʮʠʦʥʘʭ 
ʙʳʯʢʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʩʠʣʦʩ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-
ʦʙʦʛʘʪʠʪʝʣʝʤ (ʨʝʮʝʧʪ 2). ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʣʫʯʰʝ ʧʝʨʝʚʘʨʠʚʘʣʦʩʴ ʥʘ 
1,86%, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ï ʥʘ 1,95%, ʧʨʦʪʝʠʥ ï ʥʘ 2,17%, ʞʠʨ ï 
ʥʘ 3,56%, ʢʣʝʪʯʘʪʢʘ ï ʥʘ 3,54% ʠ ɹʕɺ ï ʥʘ 1,96%. 
ʇʦʚʳʰʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʮʠʦʥʘ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʚʢʣʶʯʝʥʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʢʦʥʩʝʨʚʘʥ-
ʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 
ʉʂɼ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʆ ʧʦʚʳ-
ʰʝʥʠʠ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʉʂɼ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘ-
ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ʂ. ʇʝʩʪʠʩʘ, ɺ.ɸ. ʈʝʚʷʢʦ, ɺ.ʌ. ʂʦ-
ʚʘʣʝʚʩʢʦʛʦ [10,11]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʙʳʯʢʦʚ 
ʩʠʣʦʩʘ ʩ ʉʂɼ ʧʦʚʳʰʘʝʪ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ (ʙʝʟ ʢʦʥʩʝʨʚʘʥʪʘ). 
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ɸʟʦʪ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʙʝʣʢʘ, ʧʦʵʪʦʤʫ ʧʦ ʦʙʤʝʥʫ ʘʟʦʪʘ 
ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʙʝʣʢʦʚʦʤ ʦʙʤʝʥʝ ʚ ʦʨʛʘʥʠʟʤʝ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘ ʧʨʦʪʝʠʥʘ ï ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴ ʨʫʙʮʦʚʳʤʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ ï ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʢ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʪʘʢ ʠ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʦʨʤʦʚ. ɼʘʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʝʥʠʷ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʯʢʦʚ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ, 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 4. 

 
ʊʘʙʣʠʮʘ 4. ɹʘʣʘʥʩ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-ʷ ʢʦʥʪʨʦʣʴʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 
ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ, ʛ 180,80Ñ1,34 194,40Ñ1,77 195,68Ñ0,88 
ɺʳʜʝʣʝʥʦ, ʛ: 
ʩ ʢʘʣʦʤ 
ʩ ʤʦʯʦʡ 

71,85Ñ0,67 
71,10Ñ0,27 

73,94Ñ1,17 
79,90Ñ2,42 

73,53Ñ0,40 
81,00Ñ0,95 

ʇʝʨʝʚʘʨʝʥʦ, ʛ 108,95Ñ1,74 120,46Ñ2,19 122,15Ñ0,98 
ʆʪʣʦʞʝʥʦ ʚ ʪʝʣʝ, ʛ 37,85Ñ1,85 40,56Ñ0,66 41,15Ñ0,38 
ʀʩʧʦʣʴʟʦʚʘʥʦ, %: 
ʦʪ ʧʨʠʥʷʪʦʛʦ 
ʦʪ ʫʩʚʦʝʥʥʦʛʦ 

20,92Ñ0,90 
34,74Ñ1,17 

20,87Ñ0,43 
33,71Ñ0,89 

20,02Ñ0,18 
33,69Ñ0,35 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 4 ʩʣʝʜʫʝʪ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʩʠʣʦʩʘ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-

ʦʙʦʛʘʪʠʪʝʣʝʤ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʙʳʯʢʘʤʠ ʘʟʦʪʘ ʥʘ 13,6 ʛ 
(2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) ʠ ʥʘ 14,9 ʛ (3-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). ɺʳʜʝʣʷʣʦʩʴ ʘʟʦ-
ʪʘ ʪʘʢʞʝ ʙʦʣʴʰʝ ʩ ʢʘʣʦʤ ʠ ʤʦʯʦʡ ʫ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩʠʣʦʩ ʩ ʉʂɼ: 
ʩ ʢʘʣʦʤ ï ʥʘ 8,8ï8,9 ʛ ʠ ʩ ʤʦʯʦʡ ï ʥʘ 11,5ï13,2 ʛ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʘʟʦʪʘ ʫ ʙʳʯʢʦʚ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʦʜʥʘʢʦ 
ʩʢʘʨʤʣʠʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʩʠʣʦʩʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʦʪ-
ʨʘʟʠʣʦʩʴ ʥʘ ʙʘʣʘʥʩʝ ʘʟʦʪʘ. ʆʪʣʦʞʝʥʠʝ ʝʛʦ ʙʳʣʦ ʚʳʰʝ ʚ ʛʨʫʧʧʘʭ ʙʳʯ-
ʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩʠʣʦʩ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʡ ʉʂɼ: ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ï ʥʘ 
2,71 ʛ ʠ 3-ʡ ʦʧʳʪʥʦʡ ï ʥʘ 3,3 ʛ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʦʪʣʦʞʝʥʠʝ ʘʟʦʪʘ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʘʭ, ʪʘʢ ʢʘʢ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʟʦʪʠʩʪʳʭ ʚʝ-
ʱʝʩʪʚ ʦʨʛʘʥʠʟʤʦʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʦʪ ʧʨʠʥʷʪʳʭ ʩ ʢʦʨʤʦʤ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 
20,92ï20,2% ʦʪ ʫʩʚʦʝʥʥʦʛʦ ʦʨʛʘʥʠʟʤʦʤ ʠ 34,74ï33,69% ʦʪ ʧʝʨʝʚʘʨʝʥ-
ʥʦʛʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʟʦʪʠʩʪʳʝ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ.  
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʩʠ-

ʣʦʩʘ ʩ ʉʂɼ ʚ ʨʘʮʠʦʥ ʙʳʯʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʦʪʣʦʞʝʥʠʶ 
ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ. 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙʤʝʥʘ ʢʘʣʴʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʦʪʨʝʙʣʝʥʠʝ ʝʛʦ ʙʳʣʦ ʚʳʰʝ ʫ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ 
ʩʠʣʦʩ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ, ʥʘ 27,1 ʛ (2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) ʠ 
ʥʘ 17,5 ʛ (3-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). ʇʦʚʳʰʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʢʘʣʴʮʠʷ ʩʚʷ-
ʟʘʥʦ ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʩʠʣʦʩʫʝʤʫʶ ʤʘʩʩʫ ʉʂɼ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ 
ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ (ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5. ɹʘʣʘʥʩ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-ʷ ʢʦʥʪʨʦʣʴʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 
ʂʘʣʴʮʠʡ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ, ʛ 62,40Ñ0,62 89,50Ñ0,39 79,90Ñ0,66 
ɺʳʜʝʣʝʥʦ, ʛ: 

ʩ ʢʘʣʦʤ 32,85Ñ0,56 55,84Ñ0,45 46,82Ñ0,36 
ʩ ʤʦʯʦʡ 0,95Ñ0,04 1,06Ñ0,05 0,99Ñ0,04 

ʇʝʨʝʚʘʨʝʥʦ, ʛ 29,55Ñ0,23 33,66Ñ0,29 33,08Ñ0,32 
ʆʪʣʦʞʝʥʦ ʚ ʪʝʣʝ, ʛ 28,60Ñ0,18 32,60Ñ0,32 32,09Ñ0,28 
ʀʩʧʦʣʴʟʦʚʘʥʦ, %: 

ʦʪ ʧʨʠʥʷʪʦʛʦ 45,83Ñ0,22 36,70Ñ0,37 40,17Ñ0,12 
ʦʪ ʫʩʚʦʝʥʥʦʛʦ 96,79Ñ0,14 96,85Ñ0,16 97,04Ñ0,15 

ʌʦʩʬʦʨ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ, ʛ 38,30Ñ0,21 39,30Ñ0,52 42,80Ñ0,40 
ɺʳʜʝʣʝʥʦ, ʛ: 

ʩ ʢʘʣʦʤ 19,91Ñ0,35 20,02Ñ0,61 22,15Ñ0,36 
ʩ ʤʦʯʦʡ 3,04Ñ0,06 3,18Ñ0,07 3,36Ñ0,08 

ʇʝʨʝʚʘʨʝʥʦ, ʛ 18,39Ñ0,30 19,28Ñ0,31 20,65Ñ0,54 
ʆʪʣʦʞʝʥʦ ʚ ʪʝʣʝ, ʛ 15,35Ñ0,77 16,10Ñ0,27 17,29Ñ0,50 
ʀʩʧʦʣʴʟʦʚʘʥʦ, %: 

ʦʪ ʧʨʠʥʷʪʦʛʦ 40,10Ñ0,77 40,97Ñ0,90 40,39Ñ0,95 
ʦʪ ʫʩʚʦʝʥʥʦʛʦ 83,47Ñ0,33 83,51Ñ0,32 83,73Ñ0,38 
 

ʀʟ ʦʨʛʘʥʠʟʤʘ ʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʪʘʢʞʝ ʚʳʜʝʣʷʣʦʩʴ ʙʦʣʴʰʝ ʢʘʣʴʮʠʷ 
ʥʘ 22,99ï13,97 ʛ ʩ ʢʘʣʦʤ ʠ ʥʘ 0,11 ï 0,04 ʛ ʩ ʤʦʯʦʡ. ɹʘʣʘʥʩ ʢʘʣʴʮʠʷ ʙʳʣ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʝʛʦ ʦʪʣʦʞʝʥʠʝ ʙʳʣʦ ʚʳʰʝ ʫ 
ʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʥʘ 4 ʛ (2-ʷ ʛʨʫʧʧʘ) ʠ ʥʘ 3,49 ʛ (3-ʷ ʛʨʫʧʧʘ). ʆʜʥʘʢʦ 
ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʣʦ ʚʳʰʝ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 
9,13% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʠ ʥʘ 5,66% ï ʩ 3-ʡ ʛʨʫʧ-
ʧʦʡ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʢʦʨʤʘʤʠ ʨʘʮʠʦʥʘ. ʉʨʘʚʥʠʚʘʷ ʠʩ-
ʧʦʣɹʟʦʚʘʥʠʝ ʢʘʣʴʮʠʷ ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʦ 
ʙrʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʠ ʩʦʩʪʘʚʠʣʦ 
96,79ï97,04 %. 
ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʩʬʦʨʘ ʦʪʤʝʯʝʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʥ-

ʜʝʥʮʠʷ. ɹʳʯʢʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʧʦʣʫʯʘʣʠ 
ʩʠʣʦʩ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ (ʨʝʮʝʧʪ 1 ʠ 2), ʧʦʪʨʝʙʣʷʣʠ ʙʦʣʴʰʝ 
ʬʦʩʬʦʨʘ ʥʘ 2,6% (2-  ̫ʛʨʫʧʧʘ) ʠ 11,7% (3-  ̫ʛʨʫʧʧʘ). ɹʦʣʴʰʝʝ ʧʦʪʨʝʙʣʝ-
ʥʠʝ ʬʦʩʬʦʨʘ ʙʳʯʢʘʤʠ 3-ʡ ʛʨʫʧʧʳ ʩʚʷʟʘʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʉʂɼ 
ʤʦʥʦʥʘʪʨʠʡʬʦʩʬʘʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 
ʞʠʚʦʪʥʳʭ ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʢʘʣʦʤ ʠ ʤʦʯʦʡ 
ʬʦʩʬʦʨʘ ʚʳʜʝʣʷʣʦʩʴ ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 11,3% ʠ 10,5% ʫ ʙʳʯ-
ʢʦʚ 3-ʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʩʠʣʦʩ ʩ ʉʂɼ (ʨʝʮʝʧʪ 2). ɹʘʣʘʥʩ ʬʦʩʬʦʨʘ ʫ 
ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚ-
ʣʝʥʥʦʛʦ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ (ʨʝʮʝʧʪ 2) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʘʢ-
ʩʠʤʘʣʴʥʦʤʫ ʦʪʣʦʞʝʥʠʶ ʬʦʩʬʦʨʘ ʚ ʪʝʣʝ. ɽʛʦ ʦʪʣʦʞʝʥʠʝ ʙʳʣʦ ʚʳʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 1,94 ʛ, ʠʣʠ 12,6%, ʘ ʚʦ 
2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 0,75, ʠʣʠ 4,9 %. 
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ʀʟʫʯʝʥʠʝ ʙʘʣʘʥʩʘ ʘʟʦʪʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥ ʙʳʣ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 
ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʣʦʜʥʷʢʦʤ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ, ʥʘ ʢʦʪʦʨʦʝ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʩʠʣʦʩ, ʧʨʠʛʦʪʦʚʣʝʥ-
ʥʳʡ ʩ ʢʦʥʩʝʨʚʘʥʪʦʤ-ʦʙʦʛʘʪʠʪʝʣʝʤ. 
ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʪʨʘʚʷʥʠ-

ʩʪʳʭ ʢʦʨʤʦʚ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʝʨʚʘʥʪʳ-
ʦʙʦʛʘʪʠʪʝʣʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ 
(ʩʘʧʨʦʧʝʣʴ, ʬʦʩʬʦʛʠʧʩ, ʛʘʣʠʪʦʚʘʷ ʩʦʣʴ). ʆʥʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ 
ʠ ʙʦʣʝʝ ʜʝʰʝʚʳʝ. ʂʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʉʂɼ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʳʨʦʛʦ ʧʨʦ-
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ɺʚʝʜʝʥʠʝ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʠ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʴʶ ʫ ʥʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ, ʧʦʩʪʦʷʥʥʦ 
ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ. ʇʦʚʳʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʫʣʫʯ-
ʰʠʪʴ ʦʧʣʘʪʫ ʢʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘ-
ʪʦʚ, ʚʠʪʘʤʠʥʦʚ, ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʦʚ, ʘʥ-
ʪʠʙʠʦʪʠʢʦʚ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ ʪʢʘʥʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʀʭ ʧʨʠʤʝʥʝʥʠʝʤ 
ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ 
ʞʠʚʦʪʥʳʭ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʪʴ ʥʘ ʠʭ 
ʨʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ, ʜʦʣʞʥʦ 
ʩʪʘʪʴ ʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩ 
ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ ʚ ʧʨʦʜʫʢʮʠʶ. 
ɼʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘ-
ʯʝʩʪʚʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʨʤʘ, 
ʘ ʪʘʢʞʝ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥʳ ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
ʚʝʱʝʩʪʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʠ ʦʙʤʝʥʥʳʝ 
ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ çʩʪʠʤʫʣʷʪʦʨʦʚè 
ʤʦʛʫʪ ʙʳʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʦʨʬʘ.  
ʎʝʣʳʤ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʳ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʪʣʦʞʝʥʠʷ ʘʟʦʪʘ ʚ ʪʝʣʝ, ʘʢʪʠʚʠʟʠ-
ʨʫʝʪ ʫʩʚʦʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ [1ï5]. 
ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ-

ʫʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 
ɹʝʣʘʨʫʩʴ, ʩʪʨʘʥ ʉʅɻ, ʨʘʟʣʠʯʥʳʝ ʬʠʨʤʳ ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ 
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ʟʘʨʫʙʝʞʴʷ ʧʨʝʜʣʘʛʘʶʪ ʨʝʮʝʧʪʳ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʢʦʤ-
ʙʠʢʦʨʤʦʚ-ʢʦʥʮʝʥʪʨʘʪʦʚ, ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʭ (ɹɺɼ) ʠ ʙʝʣʢʦʚʦ-
ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʤʠʢʩʦʚ ʠ ʪ.ʜ. ɺ ʢʦʨʤʣʝʥʠʠ ʞʠ-
ʚʦʪʥʳʭ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳ, ʘʥʪʠʙʠʦʪʠʢʠ, ʬʝʨʤʝʥʪʳ, 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʞʠʚʦʪʥʳʭ, ʫʩʚʦʝʥʠʝ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʚ. ʆʥʠ ʫʩʢʦʨʷʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʧʦʚʳ-
ʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʞʠʚʦʪʥʳʭ [6,7,11,12]. 
ʆʜʥʘʢʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ɹʝʣʘʨʫʩʠ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʫʶ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʧʦʚʳʰʘʶʱʠʭ ʠʤʤʫʥʠʪʝʪ, 
ʫʣʫʯʰʘʶʱʠʭ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʆʜʥʠʤ ʠʟ ʤʝʩʪʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦ-
ʜʝʨʞʘʱʠʤ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ 
ʪʦʨʬ, ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. 
ʆʥʠ ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʪ ʦʩʥʦʚʥʳʝ ʟʚʝʥʴʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ: ʩʠʥʪʝʟ ʥʫʢ-
ʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʙʝʣʢʘ, ʫʩʚʦʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ [8ï10]. 
ʆʧʪʠʤʠʟʘʮʠʷ  ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʝʟ ʰʠ-

ʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ, ʪʘʢ ʢʘʢ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
ʞʠʚʦʪʥʳʭ, ʦʙʱʝʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʝʪ  ʪʝʩʥʘʷ ʩʚʷʟʴ. ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʩʦʟʜʘ-
ʥʠʝʤ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʩʣʝʜʫʝʪ ʠʟʳʩʢʠʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʚ ʧʨʘʢʪʠ-
ʢʫ ʥʦʚʳʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʠ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢ-
ʪʠʚʠʟʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʘʶʱʠʝ ʝʩ-
ʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʝʰʠʪʴ ʪʘʢʫʶ 
ʟʘʜʘʯʫ  ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʥʝʪʨʘʜʠʮʠ-
ʦʥʥʳʭ  ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ. 
ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʣʫ-

ʯʝʥʠʶ ʠʟ ʪʦʨʬʘ ʠ ʜʨʫʛʦʛʦ ʩʳʨʴʷ  ʵʢʩʪʨʘʢʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
ʚʝʱʝʩʪʚ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʠʭ ʬʨʘʢʮʠʦʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʯʪʦ ʦʪʢʨʳ-
ʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ 
ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʵʬʬʝʢʪʦʤ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ 
ʠʥʪʝʨʝʩ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʘ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʦʨʬʘ, 
ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʮʠʦʥʘʭ 
ʜʦʡʥʳʭ ʢʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘ-

ʪʘ çɻʫʤʝʪʘʥè, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʪʦʨʬʘ, ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʪʝʭʥʦʣʦ-

ʛʠʡ ɻʅʋ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʵʢʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè ʠ ʋʆ çɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦ-
ʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠʟ ʪʦʨʬʘ. ʀʩʭʦʜʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʜʦʙʘʚʢʠ çɻʫʤʝʪʘʥè ʙʳʣ ʚʳʩʦʢʦʨʘʟʣʦʞʠʚʰʠʡʩʷ ʪʨʦʩʪʥʠʢʦʚʳʡ 
ʪʦʨʬ, ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ 35ï40%, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʚʝ-
ʱʝʩʪʚ 55%.  



52 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʈʋʉʇ 
çʇʣʝʤʟʘʚʦʜ çɿʘʢʦʟʝʣʴʩʢʠʡè ɼʨʦʛʠʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ 
ʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚʘʭ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʪʘʙʣ. 1. 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ 

 

ɻʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ, 
ʛʦʣ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

1-  ̫ʢʦʥʪʨʦʣʥɹʘʷ 10 62 ʆʈ ï ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

2-  ̫ʦʧʳʪʥʘʷ 10 62 
ʆʈ + 0,2 ʤʣ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 

çɻʫʤʝʪʘʥè 

 
ɼʣʷ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 20 ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, 3ï4-ʡ 

ʣʘʢʪʘʮʠʠ, ʥʘ 3ï4-ʤ ʤʝʩʷʮʝ ʧʦʩʣʝ ʦʪʝʣʘ, ʩʦ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 620ï
630 ʢʛ. ʄʝʪʦʜʦʤ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 10 ʛʦ-
ʣʦʚ ʚ ʢʘʞʜʦʡ. ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 
ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʆʥ ʩʦʩʪʦʷʣ ʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʡ ʠʣʠ 
ʢʫʢʫʨʫʟʳ, ʩʝʥʘʞʘ, ʢʦʤʙʠʢʦʨʤʘ ʂ-60, ʞʤʳʭʘ ʨʘʧʩʦʚʦʛʦ, ʧʘʪʦʢʠ ʢʦʨʤʦ-
ʚʦʡ. ʈʘʟʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʢʦʨʦʚʳ 2-ʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ 
ʜʦʙʘʚʢʫ çɻʫʤʝʪʘʥè ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʉʫʪʦʯʥʘʷ ʜʘʯʘ ʜʦ-
ʙʘʚʢʠ ʩʦʩʪʘʚʣʷʣʘ 120ï130 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ɼʦʙʘʚʢʫ ʩʢʘʨʤʣʠʚʘʣʠ 
ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʩʤʝʩʠ. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʙʘʚʢʠ ʛʦʪʦ-
ʚʠʣʠ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ, ʧʨʝʧʘʨʘʪ ʨʘʟʚʦʜʠʣʠ ʚʦʜʦʡ ʚ  ʩʦʦʪʥʦʰʝʥʠʠ 1:1 
(ʢ 1000 ʤʣ ʧʨʝʧʘʨʘʪʘ ʜʦʙʘʚʣʷʣʠ 1000 ʤʣ ʚʦʜʳ). 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 76 ʜʥʝʡ, ʠʟ ʥʠʭ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ï14 ʜʥʝʡ ʠ ʫʯʝʪʥʦʛʦ ï 62 ʜʥʷ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘ-
ʥʠʷ, ʫʭʦʜʘ ʟʘ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʙʳʣʠ ʦʜʠʥʘ-
ʢʦʚrʤʠ: ʢʦʨʤʣʝʥʠʝ ʜʚʫʢʨʘʪʥʦʝ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʤʫ ʨʘʩʧʦʨʷʜʢʫ ʜʥʷ ʥʘ 
ʬʝʨʤʝ, ʧʦʝʥʠʝ ʠʟ ʘʚʪʦʧʦʠʣʦʢ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʩʧʨʠʚʷʟʥʦʝ, ʜʦʝʥʠʝ ʥʘ 
ʜʦʠʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 
ɺ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʫʯʠʪʳʚʘʣʠ: 
ï ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʠ ʠʭ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ï ʧʫʪʝʤ ʦʙʱʝʛʦ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 
ï ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦ-

ʝʢ;  
ï ʤʦʨʬʦʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. ʂʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʨʘʣʠ ʫ ʯʝʪʳʨʝʭ ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ, ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ; 
ï ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɻʫʤʝʪʘʥʘè. 
ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ  ʘʥʘʣʠʟʳ ʢʦʨʤʦʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ, ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠ ʚ 
ʅʀʃ ʠ ʥʘ ʢʘʬʝʜʨʝ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʋʆ 
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çɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʧʦ ʦʙʱʝʧʨʠʥʷ-
ʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʇ.ʊ. ʃʝʙʝʜʝʚ, ɸ.ʊ. ʋʩʦʚʠʯ, 1969;  ɺ.ɸ. ʈʘʟʫʤʦʚ, 1982; 
ɽ.ʄ. ɾʫʨʘʚʣʝʚ, 1963; ɺ.ɸ. ʉʘʧʫʥʦʚ, ʀ.ʀ. ʌʝʜʫʥʷʢ, 1957; ʅ.ɸ. ʃʫʢʘ-
ʰʠʢ, ɺ.ɸ. ʊʘʱʠʣʠʥ, 1965). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʫʤʝʪʘʥè ʨʘʟʨʘʙʦʪʘʥʘ ɻʅʋ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè. ʆʥʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʫʤʘʪʩʦʜʝʨʞʘʱʠʡ ʧʨʝʧʘʨʘʪ, ʧʦʣʫʯʘʝʤʳʡ ʧʫʪʝʤ 
ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ, ʦʙʦʛʘʱʝʥʥʳʡ ʚʝʱʝʩʪʚʘʤʠ ʩ ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. çɻʫʤʝʪʘʥè ʚʢʣʶʯʘʝʪ ʧʨʠʨʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʪʦʨʬʘ: ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʤʝʣʘʥʦʠʜʳ, ʢʘʨʙʦʥʦ-
ʚʳʝ ʢʠʩʣʦʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʦʤʧʣʝʢʩ ʬʝʥʠʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ 
ʪʘʥʠʜʦʚ. 
ʉʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʮʠʦʥʦʚ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ, %: ʟʝʣʝʥʘʷ 

ʤʘʩʩʘ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘʷ ï 33,5; ʩʝʥʘʞ ʨʘʟʥʦʪʨʘʚʥʳʡ ï 33,0; ʢʦʤʙʠʢʦʨʤ 
ʂ-60 ï 26,2; ʞʤʳʭ ʨʘʧʩʦʚʳʡ ï 2,7; ʧʘʪʦʢʘ ʢʦʨʤʦʚʘʷ ï 4,6 (1-ʡ ʤʝʩʷʮ 
ʦʧʳʪʘ), ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʢʫʢʫʨʫʟʳ ï 35,1; ʩʝʥʘʞ ʨʘʟʥʦʪʨʘʚʥʳʡ ï 34,6; 
ʢʦʤʙʠʢʦʨʤ ʂ-60 ï 27,5; ʞʤʳʭ ʨʘʧʩʦʚʳʡ ï 2,8 (2-ʡ ʤʝʩʷʮ ʦʧʳʪʘ). 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʩʪʴ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʠʚ-
ʥʦʝ ʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ, ʷʚʣʷʝʪʩʷ ʤʦʣʦʯʥʘʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ çɻʫʤʝʪʘʥè ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʢʦʨʦʚ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫ʢʦʥʪʨʦʣʴʥʘʷ 2-  ̫ʦʧʳʪʥʘʷ 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 18,7Ñ0,21 19,7Ñ0,21 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 100 105,3 
ɺʘʣʦʚʦʡ ʫʜʦʡ, ʢʛ 1156,3Ñ12,95 1218,4Ñ13,04 
ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 3,90Ñ0,02 3,94Ñ0,02 
ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ, ʢʛ 45,09Ñ0,61 48,0Ñ0,48 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 100 106,4 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 62 ʜʥʝʡ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚʳʷʚʠʣ ʦʧʨʝʜʝʣʝʥ-
ʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʫʜʦʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʫ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ çɻʫʤʝʪʘʥè, ʙʳʣʘ ʚʳʰʝ ʥʘ 1,0 ʢʛ, 
ʠʣʠ 5,3%. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ ʦʢʘʟʘʣʘ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʥ̫ʠʝ 
ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ. ɾʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ʙʳʣʘ ʚʳʰʝ ʥʘ 0,04%. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʙʠʣʴʥʦʤʦʣʦʯʥʦʩʪʠ ʠ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʚʳʭʦʜ 
ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʙʳʣ ʚʳʰʝ ʫ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʥʘ 6,4%. ɿʘ 62 ʜʥʷ ʦʧʳʪʘ 
ʦʪ ʢʘʞʜʦʡ ʢʦʨʦʚʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ 62,1 ʢʛ ʙʦʣʴʰʝ 
ʤʦʣʦʢʘ.  
ɺʢʣʶʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʜʦʡ ʢʦʨʦʚ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ 
ʤʦʣʦʢʘ. ʆʙ ʠʟʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣ. 3. 
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ʊʘʙʣʠʮʘ 3. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫ʢʦʥʪʨʦʣʴʥʘʷ 2-  ̫ʦʧʳʪʥʘʷ 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 12,40Ñ0,14 12,50Ñ0,11 
ɾʠʨ, % 3,90Ñ0,07 3,94Ñ0,08 
ɹʝʣʦʢ, % 2,98Ñ0,09 3,02Ñ0,11 
ʃʘʢʪʦʟʘ, % 4,52Ñ0,12 4,54Ñ0,11 
ɿʦʣʘ, % 0,7Ñ0,02 0,7Ñ0,01 
ʄʦʯʝʚʠʥʘ, ʤʛ % 19,6Ñ0,19 19,7Ñ0,20 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 3 ʚʠʜʥʦ, ʯʪʦ  ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʠ ʩʦʩʪʘʚʣʷʣʦ 3,90ï3,94 %. ɹʝʣʢʠ 
ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʤʦʣʦʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʙʳʣʦ 
ʚʳʰʝ ʚ ʤʦʣʦʢʝ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 0,04%. ʄʦʣʦʢʦ ʢʦʨʦʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʦ ʥʘ 0,1% ʙʦʣʴʰʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʈʘʟʥʠʮʘ 
ʥʝʜʦʩʪʦʚʝʨʥʘ. ʆʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʥʝ ʠʤʝʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ ʩʦʭʨʘʥʷʣʠ ʦʜʠʥʘʢʦʚʫʶ ʪʝʥʜʝʥ-
ʮʠʶ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ.  
ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ 

ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʢʨʦʚʴ ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ, ʯʝ-
ʨʝʟ ʢʦʪʦʨʫʶ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ ʧʦʣʫʯʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝ-
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʘ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʤʦʛʫʪ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʪʴʩʷ, ʥʦ 
ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ 
ʩʨʝʜʳ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʢʘʢ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʠ ʚ ʢʦʥʮʝ. ʆʜ-
ʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ  ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʮʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣ. 4). 

 
ʊʘʙʣʠʮʘ 4. ʄʦʨʬʦʙʠʦʭʠʤʠʯʝʩʢʠʝ  ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫ʢʦʥʪʨʦʣʴʥʘʷ 2-  ̫ʦʧʳʪʥʘʷ 
ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 98,2Ñ0,32 103,4Ñ0,30 
ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 7,02Ñ0,03 7,48Ñ0,03 
ʃʝʡʢʦʮʠʪʳ, 109/ʣ 7,4Ñ0,09 7,6Ñ0,03 
ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 74,4Ñ0,29 79,9Ñ0,35 
ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 33,5Ñ0,39 36,0Ñ0,35 
ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 40,9Ñ0,22 43,3Ñ0,32 
ɺ ʪ.ʯ.: ʘʣʴʬʘ 12,8Ñ0,33 12,3Ñ0,25 
           ʙʝʪʘ 9,8Ñ0,27 10,4Ñ0,22 
           ʛʘʤʤʘ 18,3Ñ0,15 21,2Ñ0,25 
ʑʝʣʦʯʥʦʡ ʨʝʟʝʨʚ, ʤʤʦʣʴ/ʣ 426Ñ2,27 444Ñ2,96 
ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,9Ñ0,15 3,6Ñ0,21 
ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,60Ñ0,02 2,72Ñ0,02 
ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,64Ñ0,03 1,8Ñ0,03 
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ɺ ʢʨʦʚʠ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ  
ɹɸɼ çɻʫʤʝʪʘʥè, ʙʳʣʦ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 5,3%, ʵʨʠʪʨʦ-
ʮʠʪʦʚ ï ʥʘ 6,6%, ʱʝʣʦʯʥʦʛʦ ʨʝʟʝʨʚʘ ï ʥʘ 4,2%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
ʘʢʪʠʚʠʟʘʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. 
ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʧʣʘ-
ʩʪʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚ-
ʰʠʭ ʜʦʙʘʚʢʫ çɻʫʤʝʪʘʥè, ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʨʦʚʠ ʢʦʨʦʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 7,4% (ʪʘʙʣ. 4). ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʨʘʟ-
ʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ, ʘ ʟʥʘʯʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʩʧʳ-
ʪʫʝʤʦʡ ʜʦʙʘʚʢʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ. ʋ 
ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʙʳʣʦ ʚʳʰʝ ʥʘ 7,4%, 
ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ï ʥʘ 15,8%. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʫ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ 
ʛʨʫʧʧʳ. 
ʉʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʚ ʢʨʦʚʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʚ 

ʨʘʮʠʦʥʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 3ï4 ʯ ʧʦʩʣʝ 
ʢʦʨʤʣʝʥʠʷ. ɺʳʩʦʢʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ  ʚ ʧʠʱʝʚʘ-
ʨʠʪʝʣʴʥʦʤ  ʪʨʘʢʪʝ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʘʤ-
ʤʠʘʢʘ ʚ ʨʫʙʮʝ ʠ ʧʦʚʳʰʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʢʟʦʛʝʥʥʦʛʦ ʘʟʦʪʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦ-
ʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʚ ʢʨʦʚʠ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝ-
ʚʠʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʟʦʪʠʩʪʳʭ 
ʚʝʱʝʩʪʚ ʢʦʨʤʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʯʝʚʠʥʳ ʤʝʞʜʫ ʢʦʨʦʚʘ-
ʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ 
ʬʘʢʪ, ʯʪʦ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʚ ʢʨʦʚʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝ-
ʚʠʥʳ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 7,7%. 
ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʦʙʤʝʥʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʘʣʴʮʠʷ 
ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ.  ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʪʠʭ ʵʣʝ-
ʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʜʥʘʢʦ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ-
ʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʙʳʣʦ ʚʳʰʝ ʥʘ 4,6%, ʬʦʩʬʦʨʘ ï ʥʘ 4,8%. ʕʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʢʦʨʦʚʘʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʶʪ ʦ ʣʫʯʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ ʢʦʨʦʚʘ-
ʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʭ ʚ ʧʨʦ-
ʜʫʢʮʠʶ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 
ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-
ʩʷ ʚ ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. 
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ʆʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʦʡ ʜʦʙʘʚʢʠ çɻʫʤʝʪʘʥè ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 
ʚ ʪʘʙʣ. 5. 

 
ʊʘʙʣʠʮʘ 5. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

                      ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫ʢʦʥʪʨʦʣʴʥʘʷ 2-  ̫ʦʧʳʪʥʘʷ 
ʅʘʜʦʝʥʦ ʤʦʣʦʢʘ ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ ʥʘ ʢʦʨʦʚʫ, ʢʛ 1252,7 1333,5 
ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ, ʢ.ʝʜ. 0,94 0,89 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʦʧʳʪ ʦʪ ʢʦʨʦ-
ʚ,r ʪʳʩ. ʨʫʙ. 

795,3 831,3 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ɹɸɼ, ʪʳʩ. ʨʫʙ. 

ï 36,0 

ʉʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ  ʧʨʦʜʫʢʮʠʠ ʦʪ 1 ʛʦʣʦʚʳ,      
ʪʳʩ. ʨʫʙ. 

908,2 966,8 

ʇʦʣʫʯʝʥʦ ʧʨʠʙʳʣʠ ʥʘ ʢʦʨʦʚʫ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ,      
ʪʳʩ. ʨʫʙ. 

112,9 135,5 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʥʘ ʢʦʨʦʚʫ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, 
ʪʳʩ. ʨʫʙ. 

ï 22,6 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ, ʨʫʙ. ï 16,9 
ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʨʘʩʯʝʪʥʘʷ ʧʨʠʙʳʣʴ ʥʘ ʢʦʨʦʚʫ ʟʘ ʛʦʜ, 
ʪʳʩ. ʨʫʙ. 

ï 133,0 

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʟʘ ʛʦʜ ʚ 
ʨʘʩʯʝʪʝ ʥʘ 100 ʢʦʨʦʚ, ʤʣʥ. ʨʫʙ. 

ï 13,3 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 5 ʚʠʜʥʦ, ʯʪʦ ʚʘʣʦʚʦʡ ʥʘʜʦʡ ʥʘ ʢʦʨʦʚʫ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 1333,5 ʢʛ, ʯʪʦ ʚʳʰʝ ʥʘ 80,8 ʢʛ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠ-
ʞʝʥʠʶ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ ʥʘ 0,05 ʢ. ʝʜ. ɺʢʣʶʯʝʥʠʝ ʜʘʥʥʦʡ 
ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʳ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ 
ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʣʦʢʘ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ  ʫʚʝʣʠʯʝʥʠʠ 
ʧʨʠʙʳʣʠ ʦʪ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ ʚ ʨʘʩʯʝʪʝ ʥʘ       
1 ʛʦʣʦʚʫ 135,5 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ. 
ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ 

ʜʦʙʘʚʢʠ çɻʫʤʝʪʘʥè ʥʘ 1 ʛʦʣʦʚʫ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣ 22,6 ʪʳʩ. 
ʨʫʙʣʝʡ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʨʠʙʳʣʴ ʟʘ ʛʦʜ ʚ ʨʘʩʯʝʪʝ ʥʘ 100 ʢʦʨʦʚ ʩʦʩʪʘʚ-
ʣʷʝʪ 13,3 ʤʣʥ. ʨʫʙʣʝʡ. 
ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ çɻʫʤʝʪʘʥè, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʪʦʨʬʘ, ʦʢʘʟʳʚʘʝʪ ʧʦ-
ʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢ-
ʮʠʶ. ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝ-
ʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʥʘ 1,0 ʢʛ, ʠʣʠ 5,3%, ʩʦʜʝʨʞʘʥʠʶ 
ʞʠʨʘ ï ʥʘ 0,05% ʠ ʙʝʣʢʘ ï ʥʘ 0,04%. 
ʄʦʨʬʦʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠ-

ʚʠʟʘʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ɺ ʢʦʥʮʝ ʵʢʩʧʝ-
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ʨʠʤʝʥʪʘ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, 
ʵʨʠʪʨʦʮʠʪʦʚ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʱʝʣʦʯʥʦʛʦ ʨʝʟʝʨʚʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʠʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
ʉʢʘʨʤʣʠʚʘʥʠʝ ɹɸɼ çɻʫʤʝʪʘʥè ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦ-

ʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 1 ʢʛ ʧʨʦʜʫʢʮʠʠ, ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʧʦʚʳʰʝ-
ʥʠʶ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. 
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ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè  

ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè 
 ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 220024 

 
(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.01.2010) 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʝʩʧʫʙʣʠʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 28 ʧʨʝʜʧʨʠʷʪʠʷʭ, 
ʠʟ ʢʦʪʦʨʳʭ ʨʳʙʦʚʦʜʩʪʚʦʤ ʠ ʨʳʙʦʣʦʚʩʪʚʦʤ ʟʘʥʠʤʘʶʪʩʷ 19 ʭʦʟʷʡʩʪʚ, 
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ʨʘʩʧʦʣʘʛʘʶʱʠʭ 20,5 ʪʳʩ. ʛʝʢʪʘʨʦʚ  ʧʨʫʜʦʚʳʭ ʧʣʦʱʘʜʝʡ, 20 ʪʳʩ.ʤ
2
 ʩʘʜ-

ʢʦʚ ʠ ʙʘʩʩʝʡʥʦʚ, 40 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʦʟʝʨ ʠ 2,5 ʪʳʩ. ʢʠʣʦʤʝʪʨʦʚ ʨʝʢ. ʉʫ-
ʱʝʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʧʦ-
ʟʚʦʣʷʶʪ ʚʳʨʘʱʠʚʘʪʴ 17,5 ʪʳʩ. ʪʦʥʥ ʧʨʫʜʦʚʦʡ ʨʳʙʳ  ʚ ʛʦʜ, ʚʦʩʧʨʦʠʟ-
ʚʦʜʠʪʴ ʜʦ 900 ʤʣʥ. ʣʠʯʠʥʦʢ [1]. 
ʇʨʫʜʦʚʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ, ʨʳʙʦʚʦʜʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɺ ʙʫʜʫʱʝʤ ʜʦ-
ʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʦʪʨʘʩʣʠ ʥʝ ʪʦʣʴʢʦ 
ʩʦʭʨʘʥʠʪʩʷ, ʥʦ ʠ ʫʩʠʣʠʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-
ʥʘʷ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʘ ʚʝʜʝʥʠʷ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʫʜʦʚʦʡ ʨʳʙʳ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʢʦʣʦ 40% ʨʳʙʭʦʟʦʚ ʠʤʝʶʪ ʧʦʢʘʟʘ-
ʪʝʣʠ ʧʦ ʦʙʱʝʡ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʫʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʠʭ 
ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʠ ʟʦʥʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʪʴ ʩʫʱʝʩʪ-
ʚʝʥʥʳʝ ʨʝʟʝʨʚʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚ ʨʳʙʭʦʟʘʭ ʩ 
ʥʝʚʳʩʦʢʦʡ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɼʣʷ ʧʝʨʝʜʦʚʳʭ ʭʦʟʷʡʩʪʚ, ʛʜʝ ʪʦʚʘʨ-
ʥʘʷ ʧʨʦʜʫʢʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 15ï20 ʮ/ʛʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʨʳʙʳ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʩʯʝʨʧʘʥʳ. ʇʦʵʪʦʤʫ ʜʘʣʴ-
ʥʝʡʰʠʡ ʨʦʩʪ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʨʳʙʭʦʟʘʭ ʙʝʟ ʧʝʨʝʭʦʜʘ 
ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥ-
ʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʧʦʨʦʜ, ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʦʚ ʢʘʨʧʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʜʣʷ ʝʛʦ ʢʦʨʤʣʝʥʠʷ (ʘʚʪʦʢʦʨʤʫʰʢʠ) ʠ ʘʵʨʘʮʠʠ ʚʦʜʳ ʚ ʧʨʫʜʘʭ; 
ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʨʳʙʳ ʥʘ ʥʘʛʫʣ; ʧʦʣʠʢʫʣʴʪʫʨʫ ʥʘ ʦʩʥʦʚʝ 
ʢʘʨʧʘ, ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ, ʱʫʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ; ʫʧʨʘʚʣʝʥʠʝ ʛʠʜ-
ʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤʠ ʧʨʫʜʦʚ; ʧʨʦʬʠʣʘʢʪʠ-
ʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. 
ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʥʘ ʧʨʫʜʘʭ 

ʙʝʟ ʫʯʝʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʙ ʥʝ ʚʩʝʛʜʘ ʦʧʨʘʚʜʘʥʦ. ɺ 
ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʢʘʨʧʘ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠ-
ʢʦʨʤ ʨʝʮʝʧʪʘ ʂ-111 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 23%. ʆʙʲʝʤ ʧʦʪʨʝʙʣʷʝ-
ʤʳʭ ʨʳʙʦʡ ʟʘ ʩʝʟʦʥ ʢʦʨʤʦʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙ-
ʨʘʟʦʤ: ʤʘʡ ï 3%, ʠʶʥʴ ï 19, ʠʶʣʴ ï 36, ʘʚʛʫʩʪ ï 37, ʩʝʥʪʷʙʨʴ ï 5%. ʇʦ-
ʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ, ʥʘʯʠʥʘʷ ʩ ʤʘʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ 
ʵʥʝʨʛʠʠ ʢʦʨʤʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʨʠʨʦʩʪ, ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʝʪʩʷ.  
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʟʠʤʦʚʢʠ ʫʨʦʚʝʥʴ ʨʝʟʝʨʚʥʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʝʣʝ ʛʦʜʦʚʠʢʘ ʢʘʨʧʘ ʥʠʟʢʠʡ, ʦʨʛʘʥʠʟʤ ʦʩʣʘʙʣʝʥʥʳʡ ʠ 
ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʦʠʩʢʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ, ʢ ʪʦʤʫ ʞʝ ʨʘʟ-
ʚʠʪʠʝ ʝʝ ʝʱʝ ʩʣʘʙʦʝ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʫʩʢʦʨʷʝʪʩʷ 
ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʝʩʪʝʩʪ-
ʚʝʥʥʦʡ ʧʠʱʠ ʢʦʨʤʣʝʥʠʝ ʢʘʨʧʘ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ (ʢʦʥʝʮ ʤʘʷ ï ʩʝʨʝʜʠʥʘ ʠʶʥʷ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 
ʥʘ ʧʨʠʨʦʩʪʝ ʙʠʦʤʘʩʩʳ ʠ ʥʘʢʦʧʣʝʥʠʠ ʨʝʟʝʨʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 
ʘ ʪʘʢʞʝ ʧʦʧʦʣʥʝʥʠʠ ʦʨʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʘʤʠ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝ-
ʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʨʫʜʘʭ ʫʭʫʜʰʘʶʪʩʷ, 
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ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20é25Üʉ, ʢʠʩʣʦʨʦʜʥʳʡ ʨʝ-
ʞʠʤ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʫʭʫʜʰʘʝʪʩʷ ʠ 
ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ1ï5 ʤʛ/ʣ, ʨʘʟʚʠʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʤʦ-
ʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪ ʚʳʩʦʢʦʛʦ ʜʦ ʩʣʘʙʦʛʦ, ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʤʝ-
ʥʘ ʫ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʢʘʨʧʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʫʛʣʝ-
ʚʦʜʥʳʡ ʦʙʤʝʥ, ʢʘʨʧ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʴʶ ʝʩ-
ʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ, ʧʦʪʨʝʙʣʷʝʪ ʠ ʧʝʨʝʚʘʨʠʚʘʝʪ ʫʛʣʝʚʦʜʠʩʪʳʝ ʢʦʨʤʘ ʠ 
ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʛʣʠʢʦʛʝʥ ʠ ʞʠʨ [2]. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʘʨʧʘ ʥʝ 
ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʨʤʠʪʴ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ  ʢʦʨʤʘʤʠ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ 
ʥʘ ʢʦʨʤʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʣʦʢʦʤʧʦ-
ʥʝʥʪʥʳʝ ʢʦʨʤʘ (ʄʂʂ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʟʝʨʥʦ ʟʣʘʢʦʚʳʭ ʢʫʣʴ-
ʪʫʨ, ʤʝʣʘʩʩʘ ʠ ʧʨʝʤʠʢʩ. ɺ ʩʦʩʪʘʚʝ ʧʨʝʤʠʢʩʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʢʟʦʛʝʥʥʳʝ 
ʬʝʨʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʳʙʝ ʧʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʛʣʝʚʦʜʠʩʪʫʶ 
ʯʘʩʪʴ ʢʦʨʤʘ.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʜʠʝʪʝ ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ ʠ ʜʨʫʛʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯ-
ʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ ʘʟʦʪʦʩʙʝʨʝʛʘʶʱʠʡ ʵʬʬʝʢʪ. ʕʪʦʪ 
ʵʬʬʝʢʪ ʫ ʢʘʨʧʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ɽ.ɿ. ʕʨʤʘʥʦʤ [3].  ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥ ʢʘʨʧʘ ʫʛʣʝʚʦʜʠʩʪʦʡ ʧʠʱʠ (13,8% ʢʨʘʭʤʘʣʘ) ʢʦʣʠ-
ʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʛʦ ʨʳʙʘʤʠ ʘʟʦʪʘ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 52ï59%. ʇʨʠ ʵʪʦʤ 
ʘʟʦʪʦʩʙʝʨʝʛʘʶʱʠʡ ʵʬʬʝʢʪ ʫʛʣʝʚʦʜʦʚ ʫ ʢʘʨʧʘ ʧʨʦʷʚʣʷʝʪʩʷ  ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʡ, 
ʪʘʢ ʠ ʞʠʚʦʪʥʦʡ ʧʠʱʠ.  
ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʄ.ɸ. ʑʝʨʙʠʥʦʡ [4]  ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʚʫʭʣʝʪ-
ʥʠʡ ʢʘʨʧ ʤʦʞʝʪ ʨʘʩʪʠ, ʧʠʪʘʷʩʴ ʢʦʨʤʘʤʠ ʩ ʙʦʣʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ ʵʥʝʨ-
ʛʦʧʨʦʪʝʠʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 
ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʝʛʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʧʠʪʘʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʨʤʘ ʥʘ ʄʂʂ ʥʝ 

ʚʣʠʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʨʳʙʦʚʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʪʦʚʘʨʥʦʛʦ ʜʚʫʭ- ʠ ʪʨʝʭʣʝʪʢʘ ʢʘʨʧʘ [5ï9]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʫʪʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʪʦʚʘʨʥʦʛʦ ʢʘʨʧʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ ʨʝʮʝʧʪʘ 
ʂ-111, ʜʚʫʭʣʝʪʦʢ ʠ ʪʨʝʭʣʝʪʦʢ ʢʘʨʧʘ. ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝ-
ʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʘʤʠ. 
ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʨʳʙʭʦʟʘ çʅʦʚʦʩʝʣʢʠè ʚ 2007 ʛʦʜʫ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʚʝʩʝʥʥʝʛʦ ʠ ʚ 

ʥʘʯʘʣʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʫʩʠʣʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ 
ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 
ʧʦʪʨʝʙʣʝʥʠʝ ʠʭ ʧʘʜʘʝʪ. ɿʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʦʡ ʧʝʨʠʦʜ, ʩʦʚʧʘʜʘʶ-
ʱʠʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ. ɺʦ ʚʨʝʤʝʥʠ ʦʥ ʨʘʩʭʦʜʠʪʩʷ ʩ 
ʤʘʢʩʠʤʫʤʦʤ ʚʝʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫ ʢʘʨ-
ʧʘ ʥʘʙʣʶʜʘʪʁʩʷ ʜʚʘ ʚʳʨʘʞʝʥʥʳʭ ʧʝʨʠʦʜʘ ʠʟʤʝʥʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝ-
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ʥʘ. ʇʝʨʚʳʡ  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ ʠʶʥʷ ʜʦ ʥʘʯʘʣʘ ʠʶʣʷ ʠ ʩʚʷ-
ʟʘʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝ-
ʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʪʝʣʝ. ʅʘʢʦʧʣʝʥʠʝ ʞʠʨʘ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʢʦʞʝʡ, ʥʦ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʫ ʢʘʨʧʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ 
ʤʝʥʷʝʪʩʷ. 
ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʳʙʦʡ ʙʝʣʢʘ ʥʘ ʧʨʠ-

ʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʧʦʯʪʠ ʚ ʩʦʩʪʦʷʥʠʠ 
ʘʟʦʪʠʩʪʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʘʚʛʫʩʪʝ ʚʝʩʦʚʦʡ ʨʦʩʪ ʢʘʨʧʘ ʠʜʝʪ 
ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʢʘʨʧ 
ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ, ʧʨʠ 
ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʚʝʩʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴ-
ʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ, ʪ.ʝ. ʚ 
ʧʠʪʘʥʠʠ ʢʘʨʧʘ ʢ ʦʩʝʥʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʘʯʠʥʘʶʪ ʠʛʨʘʪʴ ʙʝʟʘʟʦʪʠʩʪʳʝ 
ʚʝʱʝʩʪʚʘ. ɺ ʧʝʨʠʦʜ ʫʩʠʣʝʥʥʦʛʦ ʞʠʨʦʥʘʢʦʧʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʪʫʭʘ-
ʥʠʝ ʚʝʩʦʚʦʛʦ ʨʦʩʪʘ.  
ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʩʥʦʡ ʧʦʩʣʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʟʠʤ-

ʥʝʛʦ ʛʦʣʦʜʘʥʠʷ ʢʘʨʧ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪ ʧʠʱʫ ʥʘ ʙʝʣʢʦʚʳʡ ʧʨʠ-
ʨʦʩʪ. ʅʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʠʜʫʪ ʞʠʨʳ ʠ ʫʛʣʝʚʦʜʳ. ʂ ʦʩʝʥʠ ʢʘʨʧ 
ʧʝʨʝʭʦʜʠʪ ʥʘ ʧʠʪʘʥʠʝ ʧʠʱʝʡ, ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ 
ʠ ʫʛʣʝʚʦʜʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ 
ʧʠʪʘʥʠʠ ʢʘʨʧʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʘʷ ʣʠʪʦʨʘʣʴʥʘʷ ʬʘʫʥʘ, 
ʢʦʪʦʨʘʷ ʨʝʟʢʦ ʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʨʳʙʳ. ɹʝʣʢʠ, ʧʦʪʨʝʙ-
ʣʷʝʤʳʝ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦ ʤʠʥʠʤʫʤʫ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʝʝ ʫʩʠʣʝʥʥʦʤʫ 
ʦʢʠʩʣʝʥʠʶ. 
ʋʯʠʪʳʚʘʷ ʵʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʨʧʘ, ʙʳʣʘ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʩʭʝʤʘ ʦʧʳʪʦʚ ʧʦ ʢʦʨʤʣʝʥʠʶ ʢʘʨʧʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʅʘʛʫʣʴʥʳʝ ʧʨʫʜʳ ʚ ʨʳʙʭʦʟʝ çʅʦʚʦʩʝʣʢʠè ʟʘʨʳʙʠʣʠ ʢʘʨʧʦʤ ʚ ʢʦʥʮʝ 
ʘʧʨʝʣʷ. ʇʣʦʪʥʦʩʪʴ ʟʘʨʳʙʣʝʥʠʷ ʜʚʫʭʣʝʪʢʘ ʩʦʩʪʘʚʠʣʘ 4,0 ʪʳʩ.ʵʢʟ/ʛʘ, 
ʩʨʝʜʥʝʰʪʫʯʥʘʷ ʥʘʚʝʩʢʘ ï 22ï23ʛ, ʪʨʝʭʣʝʪʢʘ ï 2,0ï2,5 ʪʳʩ.ʵʢʟ/ʛʘ, ʩʨʝʜ-
ʥʝʰʪʫʯʥʘʷ ʥʘʚʝʩʢʘ ï 110ï125ʛ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʟʘʨʳʙʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ 

 

ˉ ʚʘʨʠʘʥʪʘ 
ʅʦʤʝʨ 

ʠ ʢʘʪʝʛʦʨʠʷ 
ʧʨʫʜʘ 

ɺʦʟʨʘʩʪ 
ʨʳʙʳ 

ʇʣʦʱʘʜʴ, 
ʛʘ 

ʇʦʩʘʞʝʥʦ (ʢʘʨʧ) 
ʪʳʩ. 
ʵʢʟ/ʛʘ 

ʩʨʝʜʥʝʰʪʫʯʥʘʷ 
ʤʘʩʩʘ, ʛ 

ʚʩʝʛʦ, 
ʢʛ 

1-ʡ (ʢʦʨʤʣʝʥʠʝ 
 ʄʂʂ  

ʩ 20 ʠʶʥʷ) 

ɺʳʨ.  ï 4 1+ 19 4,0 22 1672 
ɺʳʨ. ï 5 2+ 25 2,5 119 7438 
ʅʘʛ. ï 1 2+ 70 2,5 125 21875 

2-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ ʩ 
20 ʠʶʣʷ) 

ɺʳʨ. ï 6 1+ 20 4,0 22 1760 
ɺʳʨ. ï 7 1+ 20 4,0 23 1840 
ɺʳʨ. ï 10 1+ 50 4,0 22 4400 
ɺʳʨ. ï 11 1+ 25 4,0 22 2200 

ʂʦʥʪʨʦʣʴ 
(ʢʦʨʤʣʝʥʠʝ 
ʪʦʣʴʢʦ ʂ-111) 

ʅʘʛ. ï 2 1+ 70 4,0 22 6160 
ʅʘʛ. ï 7 2+ 70 2,0 115 16100 
ʅʘʛ. ï 8 2+ 70 2,0 110 15400 

 
ʀʩʧʳʪʳʚʘʣʠʩʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʢʦʨʤʣʝʥʠʷ: ʧʝʨʝʭʦʜ ʥʘ ʄʂʂ ʩ 20 ʠʶʥʷ 

(ʚʘʨʠʘʥʪ 1) ʠ ʩ 20 ʠʶʣʷ (ʚʘʨʠʘʥʪ 2). ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʫʜʘʭ ʚʝʩʴ ʩʝʟʦʥ 
ʨʳʙʫ ʢʦʨʤʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ ʂ-111. ɿʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠ-
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ʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʨʫʜʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
ɺʦʣʥʝʥʠʡ ʠ ʦʪʭʦʜʦʚ ʨʳʙʳ ʥʝ ʙʳʣʦ. ʂʦʨʤʣʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʧʦ 3 
ʩʝʥʪʷʙʨʷ. 
ʆʩʝʥʥʠʡ ʦʙʣʦʚ ʦʧʳʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩ 8 

ʧʦ 12 ʦʢʪʷʙʨʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʣʦʚʘ, ʧʦʰʪʫʯʥʳʡ ʚʭrʦʜ ʩ 
ʥʘʛʫʣʘ ʪʨʝʭʣʝʪʢʘ ʩʦʩʪʘʚʠʣ 85%, ʩʨʝʜʥʝʰʪʫʯʥʘʷ ʤʘʩʩʘ ï 840 ʛ, ʜʚʫʭʣʝʪ-
ʢʘ ï 85ï86% ʠ 410 ï 440 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʥʦʨʤʘ-
ʪʠʚʘ (ʪʘʙʣ. 2) [10].  

 
ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʄʂʂ ʥʘ ʨʳʙʦʚʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

 

 ̄
ʚʘʨʠʘʥʪʘ 

ʅʦʤʝʨ  
ʠ ʢʘʪʝʛʦʨʠʷ 
ʧʨʫʜʘ 

ɺʦʟʨʘʩʪ 
ʨʳʙʳ 

ɺʳʣʦʚʣʝʥʦ (ʢʘʨʧ) 

ʪʳʩ. 
ʵʢʟ/ʛʘ 

ɺʳʭʦʜ, 
% 

ʉʨʝʜʥʝ- 
ʰʪʫʯʥʘʷ 
ʤʘʩʩʘ, ʛ 

ɺʩʝʛʦ, 
ʢʛ 

ʇʨʠʨʦʩʪ, 
ʢʛ 

 1-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ  

ʩ 20 ʠʶʥʷ) 

ɺʳʨ. ï  4 1+ 3,375 84,4 405 25970 24298 
ɺʳʨ. ï   5 2+ 2,125 85,2 841 44678 37240 
ʅʘʛ. ï  1 2+ 2,146 85,8 840 126185 104310 

 2-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ 

 ʩ 20 ʠʶʣʷ) 

ɺʳʨ. ï  6 1+ 3,400 85,0 440 29920 28160 
ɺʳʨ. ï  7 1+ 3,400 85,0 410 27880 26040 
ɺʳʨ. ï  10 1+ 3,440 86,0 425 72250 67850 
ɺʳʨ. ï  11 1+ 3,440 86,0 425 36550 34350 

ʂʦʥʪʨʦʣʴ 
(ʢʦʨʤʣʝʥʠʝ 
ʪʦʣʴʢʦ ʂ-111) 

ʅʘʛ. ï  2 1+ 3,214 80,4 405 91117 84957 
ʅʘʛ. ï  7 2+ 1,704 85,2 800 95424 79324 
ʅʘʛ. ï  8 2+ 1,704 85,2 802 95663 80263 

 
ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʧʳʪʥʳʭ ʧʨʫʜʦʚ. ɺ ʧʝʨʚʦʤ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʦʚ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʝʭʣʝʪʢʘ, ʧʦʣʫʯʘʚʰʝʛʦ ʄʂʂ ʩ 
20 ʠʶʥʷ, ʙʳʣʘ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (14,9 ʮ/ʛʘ). ɼʘ-
ʞʝ ʧʨʠʨʦʩʪ ʜʚʫʭʣʝʪʢʘ ʙʳʣ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (12,8 ʠ 12,1 ʮ/ʛʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  
ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ ʧʝʨʝʚʝʣʠ ʥʘ ʄʂʂ ʪʦʣʴʢʦ 

ʩ 20 ʠʶʣʷ, ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʝ, ʥʦ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʥʝ ʤʝʥʴʰʝ (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3. ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ 

 

 ̄
ʚʘʨʠʘʥʪʘ 

ʅʦʤʝʨ 
ʠ ʢʘʪʝʛʦʨʠʷ 
ʧʨʫʜʘ 

ɺʦʟʨʘʩʪ 
ʨʳʙʳ 

ʆʙʱʘʷ 
ʨr ʙʦ- 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 
ʢʛ/ʛʘ 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʢʛ/ʛʘ), 
ʧʦʣʫʯʝʥʥʘʷ ʟʘ ʩʯʝʪ  

ʟʦʦ- 
ʧʣʘʥʢʪʦʥʘ 

ʟʦʦ- 
ʙʝʥʪʦʩʘ 

ʢʦʤʙʠ- 
ʢʦʨʤʦʚ 

1-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ 

ʩ 20 ʠʶʥʷ) 

ɺʳʨ. ï 4 1+ 1280,0 20,6 59,4 1200,0 
ɺʳʨ. ï  5 2+ 1490,0 11,7 59,7 1418,6 
ʅʘʛ. ï 1 2+ 1490,0 32,6 62,4 1399,7 

2-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ ʩ 
20 ʠʶʣʷ) 

ɺʳʨ. ï 6 1+ 1410,0 38,7 51,6 1338,7 
ɺʳʨ. ï 7 1+ 1300,0 19,9 58,4 1228,7 
ɺʳʨ. ï 10 1+ 1360,0 30,0 65,0 1265,0 
ɺʳʨ. ï 11 1+ 1370,0 35,6 59,4 1275,0 

ʂʦʥʪʨʦʣʴ 
(ʢʦʨʤʣʝʥʠʝ 
ʪʦʣʴʢʦ ʂ-111) 

ʅʘʛ. ï 2 1+ 1210,0 32,0 63,0 1115,0 
ʅʘʛ. ï 7 2+ 1133,2* 3,9 58,5 1070,8 
ʅʘʛ. ï 8 2+ 1146,6** 10,0 42,9 1093,7 

 
*ʆʙʱʘʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʘ ʩ ʫʯʝʪʦʤ ʙʝʣʦʛʦ ʘʤʫʨʘ ʠ ʢʘʨʘʩʷ ʩʦʩʪʘʚʠʣʘ 

1420,0 ʢʛ/ʛʘ; ** ʦʙʱʘʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʘ ʩ ʫʯʝʪʦʤ ʙʝʣʦʛʦ ʘʤʫʨʘ ʠ ʢʘʨʘʩʷ ʩʦʩʪʘ-
ʚʠʣʘ 1430,0 ʢʛ/ʛʘ. 
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ʂʦʨʤʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʂʂ ʪʘʢʞʝ ʙʳʣ ʥʝ 
ʚʳʰʝ, ʯʝʤ ʥʘ ʂ-111 (2,55 ï 4,10 ʫ ʜʚʫʭʣʝʪʦʢ ʠ 2,76 ï 4,27 ʫ ʪʨʝʭʣʝʪʦʢ) 
(ʪʘʙʣ. 4).  

 
ʊʘʙʣʠʮʘ 4. ɿʘʪʨʘʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʥʘ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ 

 

 ̄
ʚʘʨʠʘʥʪʘ 

ʅʦʤʝʨ 
ʠ ʢʘʪʝʛʦʨʠʷ 
ʧʨʫʜʘ 

ɺʦʟʨʘʩʪ 
ʨʳʙʳ 

ɿʘʪʨʘʪʳ ʢʦʤʙʠʢʦʨʤʘ, ʪ 
ʂʦʨʤʦʚʦʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʝʛʦ ʂ-111 ʄʂʂ 

1-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ 

ʩ 20 ʠʶʥʷ) 

ɺʳʨ. ï 4 1+ 62 18 44 2,55 
ɺʳʨ. ï  5 2+ 120 20 100 3,22 
ʅʘʛ. ï 1 2+ 444 87,5 356,5 4,27 

2-ʡ (ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ ʩ 
20 ʠʶʣʷ) 

ɺʳʨ. ï 6 1+ 101 59 42 3,60 
ɺʳʨ. ï 7 1+ 57 40 17 2,19 
ɺʳʨ. ï 10 1+ 256 95 161 3,77 
ɺʳʨ. ï 11 1+ 95 54 41 2,76 

ʂʦʥʪʨʦʣʴ 
(ʢʦʨʤʣʝʥʠʝ 
ʪʦʣʴʢʦ ʂ-111) 

ʅʘʛ. ï 2 1+ 349 349 ï 4,10 
ʅʘʛ. ï 7 2+ 255 255 ï 3,26 
ʅʘʛ. ï 8 2+ 222 222 ï 2,76 

 
ʂʦʤʤʝʨʯʝʩʢʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʘ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦ-
ʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡʩʪʚ, ʠʣʠ ʦʙʲʝʤ 
ʧʦʣʫʯʘʝʤʦʡ ʠʤʠ ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ ʥʘ ʨʫʙʣʴ 
ʟʘʪʨʘʪ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʦʢʘʟʳʚʘʶʪ ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʠ ʝʝ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʴ [11]. 
ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʄʂʂ ʥʝ ʚʳʰʝ, ʯʝʤ ʂ-111. ʇʦʩʢʦʣʴʢʫ ʮʝʥʘ ʧʝʨ-

ʚʳʭ ʠʟ ʥʠʭ ʥʠʞʝ, ʪʦ ʠ ʚ ʮʝʣʦʤ ʟʘʪʨʘʪʳ ʢʦʤʙʠʢʦʨʤʘ ʚ ʦʙʦʠʭ ʦʧʳʪʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ. ʇʨʠ ʨʘʩʯʝʪʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʢʘʨʧʘ ʥʘ ʢʦʨʤʘ ʙʨʘʣʠ 60% ʚʩʝʭ ʟʘʪʨʘʪ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʙʳʣʠ ʦʪʧʫʩʢ-
ʥʫʶ ʮʝʥʫ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʘʨʧʘ ʩʯʠʪʘʣʠ 3200 ʨʫʙ/ʢʛ, ʢʨʫʧʥʦʛʦ ï 
3800 ʨʫʙ/ʢʛ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʩʘʤʘʷ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʙrʳ 

ʧʦʣʫʯʠʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ 1, ʛʜʝ ʜʦʣʴʰʝ ʢʦʨʤʠʣʠ ʄʂʂ (2,4 ʪʳʩ. ʨʫʙ/ʢʛ). ɺʦ 
ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 2,6 ʪʳʩ. ʨʫʙ/ʢʛ, ʘ ʚ ʢʦʥʪʨʦʣʝ ï 
3,6 ʪʳʩ. ʨʫʙ/ʢʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʘ 
ʚ 1 ʚʘʨʠʘʥʪʝ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ï ʚ ʢʦʥʪʨʦʣʝ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ 
ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʩʦʩʪʘʚʠʣ 600 ʨʫʙ/ʢʛ ʚʳʨʘʱʝʥʥʦʡ ʨʙrʳ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʛʦʪʦʚʣʝʥʳ ʈʝʢʦʤʝʥʜʘ-

ʮʠʠ ʧʦ ʢʦʨʤʣʝʥʠʶ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʢʘʨʧʘ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʤʠ ʢʦʤ-
ʙʠʢʦʨʤʘʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʪʦʚʘʨʥʦʛʦ ʢʘʨʧʘ-ʪʨʝʭʣʝʪʢʘ 
ʩʣʝʜʫʝʪ ʧʝʨʝʚʦʜʠʪʴ ʥʘ ʄʂʂ ʧʦʩʣʝ 20 ʠʶʥʷ. ɼʦ ʵʪʦʛʦ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ 
ʠʤ ʩʣʝʜʫʝʪ ʜʘʚʘʪʴ ʩʤʝʩʴ ʢʦʤʙʠʢʦʨʤʦʚ ʨʝʮʝʧʪʦʚ ʄʂʂ ʠ ʂ-111. ɼʚʫʭ-
ʣʝʪʢʘ ʢʘʨʧʘ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʥʘ ʪʦʚʘʨ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʝʨʝʚʦʜʠʪʴ ʥʘ 
ʄʂʂ ʥʘ ʤʝʩʷʮ ʧʦʟʞʝ (ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5. ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ 

 

 ̄
ʚʘʨʠʘʥʪʘ 

ʅʦʤʝʨ 
ʠ ʥʘʟʥʘʯʝʥʠʝ 
ʧʨʫʜʘ 

ɿʘʪʨʘʪʳ 
ʥʘ ʢʦʤʙʠʢʦʨʤʘ, ʪʳʩ. ʨʫʙ. 

ʉʝʙʝʩʪʦʠ- 
ʤʦʩʪʴ, 
ʪʳʩ. ʨʫʙ/ 
ʢʛ ʢʘʨʧʘ 

ʇʨʠ- 
ʙʳʣʴ, 
ʪʳʩ. 
ʨʫʙ/ʢʛ 

ʈʝʥʪʘ-
ʙʝʣʴ- 
ʥʦʩʪʴ, 

% 
ʂ-111 ʄʂʂ ʚʩʝʛʦ 

ʥʘ 
1ʢʛ 
ʨʳʙʳ 

1-ʡ 
(ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ 

ʩ 20 ʠʶʥʷ) 

ɺʳʨ. ï 4 10858 16958 27816 1,22 2,1 1,1 52 
ɺʳʨ. ï  5 12064 38545 50609 1,42 2,5 1,3 52 

ʅʘʛ. ï 1 52780 137395 190175 1,94 2,5 1,3 52 

2-ʡ 
(ʢʦʨʤʣʝʥʠʝ 
ʄʂʂ 

ʩ 20 ʠʶʣʷ) 

ɺʳʨ. ï 6 35589 16187 51776 1,93 3,0 0,2 6,7 
ɺʳʨ. ï 7 24128 6552 30680 1,25 2,4 0,8 3,3 
ɺʳʨ. ï 10 57304 62049 119353 1,88 2,7 0,5 18,5 
ɺʳʨ. ï 11 32573 15801 48374 1,52 2,2 1,0 45 

ʂʦʥʪʨʦʣʴ 
(ʚʩʝ ʚʨʝʤʷ 
ʂ-111) 

ʅʘʛ. ï 2 210516 ï 210516 2,69 3,8 0 0 
ʅʘʛ. ï 7 153816 ï 153816 2,05 3,5 0,3 8,6 
ʅʘʛ. ï 8 133910 ï 133910 1,75 3,6 0,2 5,6 

 
ɿʘʢʣʶʯʝʥʠʝ. 1. ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ, 

ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʘʨʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝ-
ʚʦʜʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ ʜʚʫʭ- ʠ ʪʨʝʭʣʝʪʢʘ ʢʘʨʧʘ ʥʘ ʢʦʨʤʣʝʥʠʝ ʙʦ-
ʣʝʝ ʜʝʰʝʚʳʤʠ ʫʛʣʝʚʦʜʠʩʪʳʤʠ ʄʂʂ. 
2. ɺ ʩʠʣʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʢʘʨʧʘ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʧʝʨʝʚʦʜ ʩ ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ ʥʘ ʫʛʣʝʚʦʜʠʩʪʳʝ 
ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ 
ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʨʠʨʦʩʪ ʠ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  
3. ʇʨʠʤʝʥʷʷ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʝ ʢʦʨʤʘ ʚ ʢʦʨʤʣʝʥʠʠ ʪʨʝʭʣʝʪʢʘ ʢʘʨ-

ʧʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʢʦʣʦ 50%, ʜʚʫʭʣʝʪʢʘ  ï ʚ ʩʨʝʜʥʝʤ 
18ï20%. 

 
ʃʀʊɽʈɸʊʋʈɸ 

 
1. ʕʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʪʨʘʩʣʝʡ ɸʇʂ: ʫʯʝʙʥʠʢ/ ʇ.ɺ. ʃʝʱʠʣʦʚʩʢʠʡ [ʠ ʜʨ.]; ʧʦʜ 

ʦʙʱ. ʨʝʜ. ʇ.ɺ. ʃʝʱʠʣʦʚʩʢʦʛʦ, ɺ.ʉ. ʊʦʥʢʦʚʠʯʘ, ɸ.ɺ. ʄʦʟʦʣʷ. 2-ʝ ʠʟʜ. ʄʠʥʩʢ: ɹɻʕʋ,2007. 
574ʩ. 

2. ɾʝʣʪʦʚ, ʖ.ɸ. ʈʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ 
ʚʦʟʨʘʩʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʚʦʜʩʪʚʝ // ʖ.ɸ.ɾʝʣʪʦʚ. ʂʠʝʚ: ʌʠʨʤʘ çʀʅʂʆʉè, 2006. 
154ʩ. 

3. ʕʨʤʘʥ, ɽ.ɿ. ʆʙ ʘʟʦʪʦʩʙʝʨʝʛʘʶʱʝʤ ʵʬʬʝʢʪʝ ʫ ʢʘʨʧʘ / ɽ.ɿ. ʕʨʤʘʥ // ɺʦʧʨʦʩʳ ʠʭ-
ʪʠʦʣʦʛʠʠ. ʄ., 1969. ʊ.9. ɺʳʧ. 4 (57). ʉ.760ï762. 

4. ʑʝʨʙʠʥʘ, ʄ.ɸ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭʣʝʪʥʠʤ ʢʘʨʧʦʤ / ʄ.ɸ. ʑʝʨʙʠʥʘ. ʄ.: ʇʠʱʝʚʘʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1973.132ʩ.  

5. ʉʪʦʣʦʚʠʯ, ɺ.ʅ. ʄʘʣʦʢʦʤʧʦʥʝʥʪʥʳʝ ʢʦʨʤʘ ʜʣʷ ʢʘʨʧʘ /ɺ.ʅ. ʉʪʦʣʦʚʠʯ, ɸ.ɺ. ɸʩ-
ʪʨʝʥʢʦʚ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ: ʤʝʞʜʫʥʘʨ. 
ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., ɻʦʨʢʠ,16ï17 ʠʶʥʷ 2005ʛ.: ʚ 2 ʯ. / ɹɻʉʍɸ; ʨʝʜʢʦʣ.: ʄ.ɺ. ʐʘʣʘʢ         
[ʠ ʜʨ.]. ɻʦʨʢʠ, 2005. ɺʳʧ.8. ʏ.1. ʉ.161, 162. 

6. ʉʪʦʣʦʚʠʯ, ɺ.ʅ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʢʦʤʙʠʢʦʨ-
ʤʘ ʜʣʷ ʜʚʫʭʣʝʪʢʦʚ ʠ ʪʨʝʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚ ʨʳʙʭʦʟʝ çʅʦʚʦʩʝʣʢʠè / ɺ.ʅ. ʉʪʦʣʦʚʠʯ,                 
ɸ.ɺ. ɸʩʪʨʝʥʢʦʚ, ʃ.ʉ. ɼʫʜʘʨʝʥʢʦ: ʩʙ. ʥʘʫʯ. ʪʨ.;  ʈʋʇ çʀʥ-ʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʅɸʅ 
ɹʝʣʘʨʫʩʠè. ʄʠʥʩʢ, 2006.  ɺʳʧ. 22. ɺʦʧʨʦʩʳ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʝʣʘʨʫʩʠ. ʉ. 208ï212. 



64 

 

7. ɸʩʪʨʝʥʢʦʚ, ɸ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʠ 
ʢʦʨʤʣʝʥʠʠ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ / ɸ.ɺ. ɸʩʪʨʝʥʢʦʚ // ʉʙ. ʥʘʫʯ. ʪʨ.; ʈʋʇ çʀʥ-ʪ ʨʳʙʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘè, ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè. ʄʠʥʩʢ, 2007. ɺʳʧ. 23. 
ɺʦʧʨʦʩʳ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʝʣʘʨʫʩʠ. ʉ. 60ï66. 

8. ɸʩʪʨʝʥʢʦʚ, ɸ.ɺ. ʅʠʟʢʦʙʝʣʢʦʚʳʝ ʢʦʨʤʘ ʜʣʷ ʢʘʨʧʘ / ɸ.ɺ. ɸʩʪʨʝʥʢʦʚ,                 
ɺ.ʅ. ʉʪʦʣʦʚʠʯ // ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʧʝʨʩʧʝʢʪʠʚʥʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʈʘʟʚʠʪʠʝ ɸʇʂè: ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-
ʧʨʘʢʪ. ʢʦʥʬ., ʄʦʩʢʚʘ, 17ï19 ʜʝʢʘʙʨʷ 2007ʛ / ɺʅʀʀʈʍ; ʨʝʜʢʦʣ.: ɻ.ɽ. ʉʝʨʚʝʪʥʠʢ [ʠ ʜʨ.]. 
ʄ., 2007.ʉ. 127ï129. 

9. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʧʘ /             
ɸ.ɺ. ɸʩʪʨʝʥʢʦʚ [ʠ ʜʨ.] //ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: 
ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., ʄʠʥʩʢ, 11ï15 ʘʚʛʫʩʪʘ 2008 ʛ.; ʈʋʇ çʀʥ-ʪ ʨʳʙʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘè, ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè; ʨʝʜʢʦʣ.: ʄ.ʄ. ʈʘʜʴʢʦ [ʠ ʜʨ.]. 
ʄʠʥʩʢ, 2008.ʉ. 39ï45. 
10. ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ. 

ʄ.:ɺʅʀʀʇʈʍ,1985. 56ʩ. 
11. ʄʘʥʴʰʠʥʘ, ɸ.ɸ. ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʝʪʨʦʚʳʭ / ɸ.ɸ. ʄʘʥʴʰʠʥʘ // ʃʝʢʮʠ-
ʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʩʝʤʠʥʘʨʘ ʧʦ ʦʩʝʪʨʦʚʦʜʩʪʚʫ. ɸʩʪʨʘʭʘʥʴ, 2007. 
ʉ.11ï14. 

 
ʋɼʂ 639.3.043.2 
 

ʇɽʈɺʓʁ ʆʇʓʊ ʈɸɿʈɸɹʆʊʂʀ ʀ ʇʈʀʄɽʅɽʅʀʗ  
ʂʆʄɹʀʂʆʈʄʆɺ ɼʃʗ ʄɸʃʔʂʆɺ ʂɸʈʇɸ 

 
ʄ.ʄ. ʈɸɼʔʂʆ,  ɼ.ɽ. ʈɸɼʔʂʆ, ɺ.ʅ. ʉʊʆʃʆɺʀʏ, ʅ.ʅ. ɻɸɼʃɽɺʉʂɸʗ 

ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè   
ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè  

ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 220024 
 

(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.01.2010) 
 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʨʝʩʧʫʙʣʠ-
ʢʝ ʢʘʨʧʘ ʙʦʣʝʝ 50% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʨʤʘ. ɺʳʩʦʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ 
ʨʦʟʥʠʯʥʘʷ  ʮʝʥʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʨʳʙʦʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ ʠʩʧʳʪʳ-
ʚʘʶʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ. ʇʨʠʤʝʨʥʦ 
ʧʦʣʦʚʠʥʘ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʦ ʪʨʝʭʣʝʪʥʝʤʫ ʦʙʦʨʦʪʫ. ʆʜ-
ʥʘʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʚʳʨʘʱʠʚʘʪʴ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ ʩʨʝʜ-
ʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ 700 ʛ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʩʘʜʦʯʥʳʡ 
ʤʘʪʝʨʠʘʣ (ʛʦʜʦʚʠʢʘ) ʤʘʩʩʦʡ ʧʦ 40ï50 ʛ, ʘ ʥʝ 20ï25 ʛ. ʏʪʦʙʳ ʚʳʨʘʩʪʠʪʴ 
ʢʨʫʧʥʦʛʦ ʩʝʛʦʣʝʪʢʘ, ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʚʝʩʴ 
ʩʝʟʦʥ ʜʦʩʪʫʧʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʦʨʤʦʤ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʠʩʢʫʩʩʪ-
ʚʝʥʥʳʤ. ʈʘʟʚʠʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʩʪʠʤʫʣʠʨʫʶʪ ʚʥʝʩʝʥʠ-
ʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʂʦʤʙʠʢʦʨʤʦʤ, ʧʨʝʜʥʘ-
ʟʥʘʯʘʝʤʳʤ ʜʣʷ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ, ʥʘʯʠʥʘʶʪ ʢʦʨʤʠʪʴ ʩ ʢʦʥʮʘ ʠʶʥʷ ï 
ʥʘʯʘʣʘ ʠʶʣʷ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʟʘʨʳʙʣʝʥʠʝ ʚʳʨʘʩʪʥʳʭ ʧʨʫʜʦʚ  ʣʠʯʠʥ-
ʢʦʡ ʧʨʦʚʦʜʷʪ ʚʦ II  ï III  ʜʝʢʘʜʝ ʤʘʷ, ʪʦ ʥʘ ʩʨʦʢ ʙʦʣʝʝ ʤʝʩʷʮʘ ʥʠʢʘʢʦʡ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝ ʭʚʘʪʠʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʠʯʠʥʢʘ 
ʢʘʨʧʘ ʦʯʝʥʴ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ (1,0ï1,5 ʤʛ), ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʝʝ ʦʙʥʘʨʫ-
ʞʠʚʘʶʪʩʷ ʤʝʣʢʠʝ ʬʦʨʤʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʫʞʝ ʯʝʨʝʟ 2 ʜʥʷ [1], ʢʦʪʦʨʳʝ ʚ 
ʧʝʨʚʦʝ ʚʨʝʤʷ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʧʦ ʢʠʰʝʯʥʠʢʫ ʥʝʧʝʨʝʚʘʨʝʥʥʤrʠ [2, 3]. 
ʄʦʣʦʜʴ ʢʘʨʧʘ ʚ ʧʨʫʜʘʭ ʧʨʠ ʥʘʣʠʯʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ 
ʬʦʨʤ ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ, ʠ ʧʨʠ ʤʘʩʩʝ 30ï70 ʤʛ ʚ ʨʘʙʦʪʫ ʧʠ-
ʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʧʘʥʢʨʝʘʩ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 
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ʤʦʣʦʜʴ ʥʘʯʠʥʘʝʪ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʦʨʤ ʠ ʙʳʩʪʨʦ ʨʘʩ-
ʪʝʪ. ʅʝʦʙʭʦʜʠʤʦ ʪʦʛʜʘ ʜʘʪʴ ʚʳʩʦʢʦʫʩʚʦʷʝʤʳʡ ʢʦʤʙʠʢʦʨʤ, ʜʦʩʪʫʧʥʳʡ 
ʧʦ ʨʘʟʤʝʨʫ ʠ ʥʝ ʦʯʝʥʴ ʜʦʨʦʛʦʡ. ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʪʘʢʦʡ ʢʦʨʤ ʥʝ 
ʚrʧʫʩʢʘʝʪʩʷ, ʘ, ʢ ʧʨʠʤʝʨʫ, ʢʦʨʤʘ ʬʠʨʤʳ Aller Aqua ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 
ʧʦʣɹʩʢʠʭ ʫʯʝʥʳʭ [4] ʜʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠʭ ʮʝʥʘ ʩʦʚʝʨʰʝʥʥʦ 
ʥʝ ʧʨʠʝʤʣʝʤʘ ʜʣʷ ʥʘʰʠʭ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ (ʦʢʦʣʦ 6 ʤʣʥ. ʨʫʙ/ʪ). 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʤʘʣʴʢʦʚ ʢʘʨ-

ʧʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ     

ʢʦʤʙʠʢʦʨʤʘ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 13496.2ï91; ɻʆʉʊ 
13496.4ï93; ɻʆʉʊ 13496.15ï97;  ɻʆʉʊ 26657ï97; ɻʆʉʊ 26570ï95.  

 ɸʥʘʣʠʟ ʚʦʜʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʆ.ɸ. ɸʣʝ-
ʢʠʥʘ [5]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʧʨʫʜʦʚ ʧʨʦʚʦʜʠʣʠ 
ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʤʝʪʦʜʠʢʘʤ [6,7]. ʇʨʠ ʠʟʫʯʝʥʠʠ 
ʩʧʝʢʪʨʘ ʧʠʪʘʥʠʷ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʠ-
ʰʝʯʥʠʢʦʚ [8]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ  ʨʘʟʨʘʙʦʪʢʝ ʨʝ-

ʮʝʧʪʘ ʤʘʣʴʢʦʚʦʛʦ ʢʦʨʤʘ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʩ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ, ï ʫʩʚʦʷʝʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʥʘʣʠʯʠʝ ʝʛʦ ʥʘ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʘʭ, ʩʪʦʠʤʦʩʪʴ; ʩ ʜʨʫʛʦʡ, ï ʧʦʪʨʝʙʥʦʩʪʴ 
ʤʘʣʴʢʘ ʢʘʨʧʘ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʢʦʨ-
ʤʘ, ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʦʙʲʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʜʘʬ-
ʥʠʷ ʤʘʛʥʘ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 
ʪʝʣʝ ʤʦʣʦʜʠ. ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 10 ʚʘʨʠʘʥʪʦʚ ʨʝʮʝʧʪʦʚ ʢʦʨʤʘ, ʢʦʪʦʨʳʡ 
ʙʳ ʩʦʜʝʨʞʘʣ ʥʝ ʤʝʥʝʝ 30% ʙʝʣʢʘ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦ-
ʞʜʝʥʠʷ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ɺʘʨʠʘʥʪʳ ʨʝʮʝʧʪʦʚ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʤʘʣʴʢʦʚ ʢʘʨʧʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ 
ʅʦʨʤʳ ʚʚʦʜʘ ʧʦ ʚʘʨʠʘʥʪʘʤ, % 

1 2 3 4 5 6 7 8 9 10 
ʇʰʝʥʠʮʘ  15 15 20 20 18 20 18 22 25 20 
ʗʯʤʝʥʴ 7 ï 7,5 ï 10 3 ï 7 ï 7 
ʊʨʠʪʠʢʘʣʝ ï 5 ï 10 ï ï 8 ï 8 ï 
ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ (2-ʡ ʩʦʨʪ) 15 13 10 10 10 15 6,2 8 5 8 
ʄʫʢʘ ʨʳʙʥʘʷ 12 10 10 8 8,5 9 8 7 6 8 
ʄʫʢʘ ʤʷʩʦʢʦʩʪʥʘʷ 5 8 8 10 8 9 8 10 10 11 

ɸʣʴʙʫʤʠʥ ʪʝʭʥʠʯʝʩʢʠʡ 1,5 1,5 2 2 2 1,5 2,5 2 3 2 
ɻʣʶʪʝʥ ʢʫʢʫʨʫʟʥʳʡ ï 4 ï 2,5 5 4 4 ï ï 3 
ʐʨʦʪ ʩʦʝʚʳʡ 12 8 10 5 5 6 12 11 10 4 
ʐʨʦʪ ʨʘʧʩʦʚʳʡ ï 5 6 6 5 5 ï ï ï 6 
ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 19,5 15 13 15 15 14,8 18 19 20 18 
ɼʨʦʞʞʠ ʛʠʜʨʦʣʠʟʥʳʝ 8 10 8 6 8 8 10 9 10 8 
ʄʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ ï 3 ï 3 ï 3 ï 3 ï 3 
ʄʘʩʣʦ ʩʦʝʚʦʝ 3 ï ï ï ï ï 3 ï ï ï 
ʄʘʩʣʦ ʨʘʧʩʦʚʦʝ ï ï 3 ï 3 ï ï ï 3 ï 
ʇʨʝʤʠʢʩ ʇʂ-100 1,0 1,5 1,5 1,5 1,5 1,0 1,5 1,0 1,5 1,5 
ʄʝʣ  1,0 1,0 1,0 1,0 1,0 0,7 0,8 1,0 0,7 0,5 
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ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ, ʚ ʯʝʪʳʨʝʭ ʠʟ ʥʠʭ ʩʦʜʝʨʞʘʥʠʝ 
ʧʨʦʪʝʠʥʘ ʦʢʘʟʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ 30% (ʪʘʙʣ. 2), ʯʪʦ ʤʦʞʥʦ ʣʝʛʢʦ 
ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩʦʩʪʘʚʠʣʦ 
ʦʪ 6,33% (ʚʘʨʠʘʥʪ  1) ʜʦ 7,35% (ʚʘʨʠʘʥʪ 10), ʢʣʝʪʯʘʪʢʠ ï ʦʪ 4,88% (ʚʘ-
ʨʠʘʥʪ 2) ʜʦ 5,85%  (ʚʘʨʠʘʥʪ 10). ʇʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʩʝ ʚʘʨʠʘʥʪʳ 
ʨʝʮʝʧʪʦʚ ʭʦʨʦʰʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 
(ɹɸɺ), ʪʘʢʠʭ ʢʘʢ ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʪʦ ʠʭ ʩʦʜʝʨʞʘ-
ʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʠ. ʇʨʘʚʜʘ,  ʣʠʪʝʨʘʪʫʨʥʳʝ 
ʜʘʥʥʳʝ ʧʦ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʨʦʡ ʦʯʝʥʴ ʨʘʟʥʷʪʩʷ. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʧʨʦʚʦʜʠʣʠ C. Ogino, H. Takeda [9], Lall [10], Wata-
nabe [11]. ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʠʭ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ [12,13], ʤʳ ʧʨʠʚʦʜʠʤ ʧʦʪʨʝʙʥʦʩʪʴ ʤʦʣʦʜʠ 
ʢʘʨʧʘ ʚ ɹɸɺ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ 

                 ʠ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʤʘʣʴʢʦʚ ʢʘʨʧʘ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
çʵʪʘʣʦʥʘè 
ʠ ʚʘʨʠʘʥʪʦʚ 
ʨʝʮʝʧʪʦʚ 
ʢʦʤʙʠʢʦʨʤʘ 

ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʃʠʤʠʪʠʨʫʶʱʠʝ 
ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʄʘʢʨʦʵʣʝ-
ʤʝʥʪʳ 

ɺʦʜʘ ʉr ʨʦʡ 
ʞʠʨ 

ʉr ʨʘʷ 
ʢʣʝʪʯʘʪʢʘ 

ʉr ʨʦʡ 
ʧʨʦʪʝʠʥ 

ʃʠʟʠʥ 
ʄʝʪʠʦʥʠʥ 

+ 
ʮʠʩʪʠʥ 

ʉʘ ʈ 

ʃʠʯʠʥʢʠ 
ʭʠʨʦʥʦʤʠʜ 

86,5 9,4 ï 48 3,4 0,91* 1,20 12,3 

ɼʘʬʥʠʷ ʤʘʛʥʘ 92,5 8,0 ï 44 2,7 1,0* 2,10 14,6 
 ɺʘʨʠʘʥʪʳ 1 11,2 6,33 5,13 30,7 1,73 1,03 1,70 1,03 

           2 11,5 6,95 4,88 31,7 1,68 1,03 2,04 1,16 
           3 11,9 6,86 4,96 29,8 1,7 0,99 2,03 1,15 
           4 12,1 7,21 5,13 28,8 1,48 0,95 2,21 1,18 
           5 12,0 6,89 5,26 30,3 1,53 0,98 1,97 1,12 
           6 11,6 7,07 4,90 30,2 1,53 0,97 2,00 1,16 
           7 11,3 6,82 5,00 32,4 1,72 1,04 1,89 1,14 
           8 11,4 6,98 5,31 29,3 1,59 0,94 1,89 1,14 
           9 11,7 6,93 5,38 29,7 1,62 0,95 2,03 1,21 
         10 11,2 7,35 5,85 30,3 1,55 1,00 2,16 1,29 

ʇʦʪʨʝʙʥʦʩʪʴ   2 1,0 50 2,5 0,9 2,0 1,2 
 
*ʈÓ0,95. 
 

ʇʨʦʚʝʜʷ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ,  ʤʳ ʨʘʟʨʘʙʦ-
ʪʘʣʠ ʧʨʦʝʢʪ ʨʝʮʝʧʪʘ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʤʘʣʴʢʦʚ ʢʘʨʧʘ ʠ ʥʘ ʆɸʆ çʕʢʦ-
ʤʦʣè ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʘʨʪʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 
ʠʩʧʳʪʘʥʠʷ ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʤʘʣʴʢʘʭ ʢʘʨʧʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʭʦʟʨʘʩʯʝʪ-
ʥʦʤ ʫʯʘʩʪʢʝ çɺʠʣʝʡʢʘè. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʨʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘ ʧʣʦʱʘʜʴʶ ʧʦ 0,24 ʛʘ ʢʘʞʜʳʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 
ʚʳʨʘʩʪʥʦʡ ʧʨʫʜ ʧʣʦʱʘʜʴʶ 10 ʛʘ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝ-
ʟʦʥʘ ʚʝʣʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝ-
ʞʠʤʦʤ ʚ ʵʪʠʭ ʧʨʫʜʘʭ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ, ʜʘʞʝ ʚ ʨʘʟ-
ʛʘʨ ʣʝʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʦʩʪʘʚʣʷʣʘ ʣʠʰʴ 18Áʉ. ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦ-
ʨʦʜʘ, ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ, ʨʅ ʠ ʦʢʠʩʣʷʝʤʦʩʪʴ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʨʘʤʢʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʪʝ-
ʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʙʳʣʘ ʪʘʢʦʚʘ, ʯʪʦ ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʭʠʱʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ 
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ʬʘʢʪʠʯʝʩʢʠ ʩʦʩʪʘʚʣʷʣʠ ʢʦʥʢʫʨʝʥʮʠʶ ʣʠʯʠʥʢʝ ʢʘʨʧʘ ʧʦ çʤʠʨʥʦʤʫè 
ʟʦʦʧʣʘʥʢʪʦʥʫ, ʪʦ ʢ ʢʦʥʮʫ ʠʶʥʷ ʠʭ ʜʦʣʷ ʫʤʝʥʴʰʠʣʘʩʴ. ɺ ʠʶʣʝ ʠ ʘʚʛʫ-
ʩʪʝ ʦʩʥʦʚʫ ʙʠʦʤʘʩʩʳ ʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʣʷʣʠ ʥʘʫʧʣʠʘʣʴʥʳʝ ʠ ʢʦʧʝʧʦ-
ʜʠʪʥʳʝ ʩʪʘʜʠʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ, ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ,  ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʝ Bosmina longirostris, Ceriodaphnia, Daphnia longispina, ʪ.ʝ. 
ʤʝʣʢʠʝ ʬʦʨʤʳ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʢʦʪʦʨʳʝ ʚ ʵʪʦ ʚʨʝʤʷ ʥʝ ʠʛʨʘʶʪ ʩʫʱʝʩʪ-
ʚʝʥʥʦʡ ʨʦʣʠ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ. 
ʄʘʣʴʢʠ ʢʘʨʧʘ ʫʞʝ ʢ ʢʦʥʮʫ ʠʶʥʷ ʩʧʦʩʦʙʥʳ ʧʦʪʨʝʙʣʷʪʴ ʤʝʣʢʠʝ ʬʦʨ-

ʤʳ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʈʘʟʚʠʪʠʝ ʠʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʚʳʨʘʩ-
ʪʥʦʤ ʧʨʫʜʘʭ ʪʦʞʝ ʦʯʝʥʴ ʨʘʟʣʠʯʘʣʦʩʴ. ʊʘʢ, ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʥʪʦʩʘ ʚ ʚʳ-
ʨʘʩʪʥʦʤ ʧʨʫʜʫ ˉ6 ʢ ʢʦʥʮʫ ʠʶʥʷ ʩʦʩʪʘʚʣʷʣʘ 4700 ʵʢʟ/ʤ

2
, ʘ ʙʠʦʤʘʩʩʘ ï 

39,5 ʛ/ʤ
2
, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʣʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ 100ï500 ʵʢʟ/ʤ
2
 ʠ 0,2ï1,05 ʛ/ʤ

2
. 

ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʟʦʦʙʝʥʪʦʩʘ ʪʘʢʦʚʘ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ 
ʝʛʦ ʩʥʠʞʘʣʠʩʴ ʢʘʢ ʟʘ ʩʯʝʪ ʚʳʝʜʘʥʠʷ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʚʳʣʝʪʘ ʠʤʘʛʦ. ʊʝʤ ʥʝ 
ʤʝʥʝʝ ʝʛʦ ʜʦʣʷ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ 

ʙʳʣ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʨʫʜʫ ˉ31, ʯʪʦ ʷʚʥʦ ʩʚʷʟʘʥʦ ʩ ʩʘʤʦʡ ʭʦʨʦ-
ʰʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʚ ʥʝʤ ʠ   ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 
ʧʦʩʘʜʢʠ (ʨʠʩ. 1). 

 
ʈʠʩ.1. ʈʦʩʪ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ ʚ ʍʈʋ çɺʠʣʝʡʢʘè, 2008 ʛ. 

 

ɼʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 12,6 ʜʦ 25%, ʧʨʠʯʝʤ ʩʦ-
ʩʪʦʷʣʘ ʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʙʝʥʪʦʩʥʳʭ ʬʦʨʤ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʤʘʣʴʢʘ ʥʘ 
ʢʦʤʙʠʢʦʨʤ ʂ-111 ʠʥʜʝʢʩ ʥʘʧʦʣʥʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʨʝʟʢʦ ʩʥʠʟʠʣʩʷ (74ï
210 ăʦ). ʄʳ ʩʚʷʟʳʚʘʝʤ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩ ʭʫʜʰʠʤ ʩʦʩʪʘʚʦʤ ʢʦʤʙʠʢʦʨʤʘ, 
ʥʦ ʠ ʩ ʨʘʟʤʝʨʦʤ ʛʨʘʥʫʣ. ʄʘʣʴʢʦʚʳʡ ʢʦʨʤ ʟʘʜʘʚʘʣʩʷ ʚʥʘʯʘʣʝ ʚ ʚʠʜʝ 
ʢʨʫʧʢʠ, ʟʘʪʝʤ ʚ ʛʨʘʥʫʣʘʭ ʜʠʘʤʝʪʨʦʤ 2,2 ʤʤ, ʘ ʢʦʤʙʠʢʦʨʤ ʨʝʮʝʧʪʘ       
ʂ-111 ʠʤʝʝʪ ʜʠʘʤʝʪʨ ʛʨʘʥʫʣ 4,7 ʤʤ. ʇʦʢʘ ʤʘʣʝʢ ʢ ʥʝʤʫ ʧʨʠʚʳʢʘʣ, 
ʠʤʝʣʦ ʤʝʩʪʦ ʥʝʜʦʝʜʘʥʠʝ. ʂ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʢʠ-
ʰʝʯʥʠʢʦʚ ʫ ʩʝʛʦʣʝʪʢʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʚʳʨʘʚʥʷʣʘʩʴ ʠ ʚ 

ʈʦʩʪ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ ʚ 

ʍʈʋ"ɺʠʣʝʡʢʘ"(2008ʛ)
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ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 220ăʦ, ʜʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ, ʥʘ 20% 
ʩʦʩʪʦʷɦ ʝʡ ʠʟ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʥʘ 80% ʠʟ ʟʦʦʙʝʥʪʦʩʘ, ʩʦʩʪʘʚʣʷʣʘ 30%, 
ʭʦʪʷ ʘʙʩʦʣʶʪʥʦʝ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ ʠʶʥʷ ʫʤʝʥʴ-
ʰʠʣʦʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ  (55 %  ʧʨʦʪʠʚ 94 %). 
ɸʥʘʣʠʟ ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ  ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ 

ʚ ʧʝʨʠʦʜ ʢʦʨʤʣʝʥʠʷ ʤʘʣʴʢʦʚʳʤ ʢʦʤʙʠʢʦʨʤʦʤ ʠʥʜʝʢʩ ʥʘʧʦʣʥʝʥʠʷ ʢʠ-
ʰʝʯʥʠʢʦʚ ʙʳʣ ʚʳʩʦʢʠʤ (495ï550ăʦ), ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʚ ʚʳʨʘʩʪʥʦʤ 
ʧʨʫʜʫ ˉ6 (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3. ʉʦʩʪʘʚ ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʫ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ ʍʈʋ çɺʠʣʝʡʢʘè 

 
ʅʦʤʝʨ 
ʧʨʫʜʘ 

ɼʘʪʘ ʦʪʙʦʨʘ ʧʨʦʙ 
25 ʠʶʥʷ 21 ʠʶʣʷ 21 ʘʚʛʫʩʪʘ 

ʀʥʜʝʢʩ 
ʥʘʧʦʣ-
ʥʝʥʠʷ, 
ăʦ 

ɽʩʪʝ- 
ʩʪʚʝʥ- 
ʥʘʷ 
ʧʠɦʘ,% 

ʂʦʤ- 
ʙʠ- 
ʢʦʨʤ, 

% 

ʀʥʜʝʢʩ 
ʥʘʧʦʣ-
ʥʝʥʠʷ, 
ăʦ 

ɽʩʪʝ- 
ʩʪʚʝʥ- 
ʥʘʷ 

ʧʠʱʘ, % 

ʂʦʤ- 
ʙʠ- 
ʢʦʨʤ, 

% 

ʀʥʜʝʢʩ 
ʥʘʧʦʣ-
ʥʝʥʠʷ, 
ăʦ 

ɽʩʪʝ- 
ʩʪʚʝʥ- 
ʥʘʷ 

ʧʠʱʘ, % 

ʂʦʤ- 
ʙʠ- 
ʢʦʨʤ, 

% 
30 517,7 25,0 75,0 150,7 35,3 64,7 225,6 34,1 65,9 
31 550,4 16,4 83,6 74,4 34,7 65,3 187,5 28,4 71,6 
32 495,0 12,6 87,4 210,6 55,3 44,7 259,2 28,5 71,5 
ɺ-6 543,3 20,8 79,2 221,3 20,9 79,1 120,3 29,4 70,6 

 
ʅʠʟʢʠʡ ʠʥʜʝʢʩ ʥʘʧʦʣʥʝʥʠʷ ʢʠʰʝʯʥʠʢʦʚ (120,3ăʦ) ʩʝʛʦʣʝʪʢʦʚ ʚ ʚr-

ʨʘʩʪʥʦʤ ʧʨʫʜʫ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ  ʷʚʥʦʛʦ ʥʝʜʦʢʦʨʤʘ ʨʳʙʳ, ʧʦʪʦʤʫ 
ʯʪʦ ʜʨʫʛʠʭ ʦʙʲʝʢʪʠʚʥʳʭ  ʧʨʠʯʠʥ ʜʣʷ ʪɻʦʛʦ ʥʝʪ. ɺ ʢʦʥʮʝ ʩʝʟʦʥʘ ʦʢʘʟʘ-
ʣʦʩʴ, ʯʪʦ ʪʘʤ  ʥʠʟʢʠʝ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ ʠ ʥʝʙʦʣʴʰʘʷ ʩʨʝʜʥʝʰʪʫʯʥʘʷ 
ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʘ. 
ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʜʘʣʦʩʴ ʧʦʜʚʝʩʪʠ ʧʦʩʣʝ ʦʙʣʦʚʘ ʧʨʫʜʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʪʨʘʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʟʘ ʩʝʟʦʥ. 
ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʧʦ ʢʘʨʧʫ ï 6,5 ʮ/ʛʘ) 
ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ ʢʦʨʤʦʚʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ (2,1) ʧʦʣʫʯʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʤ ʚʳʨʘʩʪʥʦʤ ʧʨʫʜʫ ˉ6. ʂʨʦʤʝ ʢʘʨʧʘ ʚ ʥʝʤ ʚʳʨʘʱʝʥ ʩʝʛʦʣʝʪʦʢ 
ʈʗʈ (ʙʝʣʳʡ ʘʤʫʨ ʠ ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ) ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ 15 ʛ 
ʚ ʢʦʣʠʯʝʩʪʚʝ 4,5 ʮ/ʛʘ, ʚʳʭʦʜ ʦʪ ʧʦʩʘʞʝʥʥʦʡ ʣʠʯʠʥʢʠ ʩʦʩʪʘʚʠʣ 33% ʧʨʠ 
ʥʦʨʤʝ 25% (ʪʘʙʣ. 4). 

 
ʊʘʙʣʠʮʘ 4. ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʢʘ ʢʘʨʧʘ  
                      ʥʘ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʍʈʋ çɺʠʣʝʡʢʘè (2008 ʛ.) 

 

ʅʦʤʝʨ 
ʧʨʫʜʘ 

ʇʣʦʪʥʦʩʪʴ 
ʧʦʩʘʜʢʠ 

ʣʠʯʠʥʦʢ, ʪʳʩ. 
ʵʢʟ/ʛʘ 

ɺʳʭʦʜ 
ʩʝʛʦʣʝʪʢʘ, % 

ʉʨʝʜʥʝʰʪʫʯʥʘʷ 
ʤʘʩʩʘ, ʛ 

ʈʳʙʦʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ, ʮ/ʛʘ 

ʂʦʨʤʦʚʦʡ 
ʢʦʵʬʬʠʮʠʝʥʪ 

30 34 46 18 2,4 5,9 
31 34 38,7 30 3,6 4,0 
32 34 52 27 3,6 2,6 

ʉʨʝʜʥʷʷ 34 45,6 25 3,2 4,2 
ɺ-6 50 65 20 6,5 2,1 

 
ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʧʦʣʫʯʝʥʳ ʭʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʠʣʫ 

ʪʦʛʦ, ʯʪʦ ʧʨʫʜʳ ʵʪʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʙʳʣʠ ʟʘʨʳʙʣʝʥʳ ʥʝʧʦʜʨʦʱʝʥʥʦʡ 
ʟʘʚʦʜʩʢʦʡ ʣʠʯʠʥʢʦʡ. ʂʦʨʤʦʚʘʷ ʙʘʟʘ ʚ ʥʠʭ ʙʳʣʘ ʙʝʜʥʝʝ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ 
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ʨʘʟʨʝʞʝʥʥʫʶ ʧʦʩʘʜʢʫ, ʩʨʝʜʥʝʰʪʫʯʥʘʷ ʤʘʩʩʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʝʤ ʧʨʫʜʘʤ 
ʩʦʩʪʘʚʠʣʘ 25 ʛ. ʇʨʘʚʜʘ, ʚʳʭʦʜ ʩʝʛʦʣʝʪʢʘ ʦʪ ʧʦʩʘʞʝʥʥʦʡ ʣʠʯʠʥʢʠ ʙʳʣ 
ʚʳʰʝ ʥʦʨʤʘʪʠʚʘ (32%) ʠ ʩʦʩʪʘʚʠʣ 45 %. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʴʢʦʚʦʛʦ ʢʦʨʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʠ ʥʘ ʥʘʢʦʨʤʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʢʘʨʧʘ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʝʭʥʦʣʦʛʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʴʢʦʚʦʛʦ ʢʦʨʤʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʝʱʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʚʳʩʦʢʫʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-
ʥʦʩʪʴ ʠ ʫʩʚʦʷʝʤʦʩʪʴ, ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʚ ʧʨʫʜ ʣʠʯʠʥʢʘ 
ʝʛʦ ʝʱʝ ʥʝ ʧʦʪʨʝʙʣʷʝʪ. ɺ ʵʪʦ ʚʨʝʤʷ ʝʝ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʞʠʚʳʤ ʢʦʨ-
ʤʦʤ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 
ɼʣʷ ʝʝ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʫʜʦʙʨʠʪʴ ʧʨʫʜʳ ʟʘ 
7ï10 ʜʥʝʡ ʜʦ ʟʘʨʳʙʣʝʥʠʷ. 
ʇʨʠʢʘʨʤʣʠʚʘʪʴ ʤʘʣʴʢʦʚʳʤ ʢʦʨʤʦʤ ʚ ʚʠʜʝ ʤʝʣʢʦʡ ʢʨʫʧʢʠ ʩʣʝʜʫʝʪ 

ʥʘʯʠʥʘʪʴ ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʟʘʨʳʙʣʝʥʠʷ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʠ ʥʘʠʙʦʣʝʝ 
ʧʨʦʛʨʝʚʘʝʤʳʭ ʩʦʣʥʮʝʤ ʤʝʩʪʘʭ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʤʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʣɹ-
ʰʝ, ʯʝʤ ʚ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʳ 
ʦʢʦʣʦ 5ʛ. ɽʩʣʠ ʵʪʠ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʠʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʚʩʝʭ ʢʘʨ-
ʧʦʚʳʭ ʨʳʙ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʳʝ 3 ï 4 ʥʝʜʝʣʠ ʷʚʣʷʶʪʩʷ ʢʦʥʢʫʨʝʥʪʘʤʠ ʧʦ 
ʧʠʪʘʥʠʶ, ʩʦʟʜʘʪʴ 60 ʪʳʩ. ʵʢʟ/ʛʘ, ʪʦ ʧʦʣʫʯʘʪʴ ʩʝʛʦʣʝʪʢʘ ʤʘʩʩʦʡ 40ʛ ʙʫ-
ʜʝʪ ʘʙʩʦʣʶʪʥʦ ʨʝʘʣʴʥʦ. 
ɿʘʢʣʶʯʝʥʠʝ.  ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʮʝʧʪ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʤʘʣʴʢʦʚ ʢʘʨʧʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥ 
ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝ-
ʩʪʚʘʤ. ʈʳʙʘ ʙʦʣʝʝ ʦʭʦʪʥʦ ʧʦʝʜʘʝʪ ʢʦʤʙʠʢʦʨʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʮʝʧʪʘ, 
ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʢʦʤʙʠʢʦʨʤ ʨʝʮʝʧʪʘ ʂ-110 ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʫʯʰʝ 
ʧʨʠʨʘʩʪʘʝʪ. ʈʘʟʨʘʙʦʪʢʘ ʵʪʦʛʦ ʢʦʨʤʘ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠ-
ʢʦʚ ʦʪ ʟʘʙʦʪʳ ʧʦ ʫʜʦʙʨʝʥʠʶ ʚʳʨʘʩʪʥʳʭ ʧʨʫʜʦʚ ʠ ʩʦʟʜʘʥʠʶ ʚ  ʥʠʭ ʭʦ-
ʨʦʰʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʢ ʤʦʤʝʥʪʫ ʚʩʝʣʝʥʠʷ ʣʠʯʠʥʢʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʴʢʦʚʦʛʦ ʢʦʨʤʘ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʥʝʜʝʣʠ ʧʦʩʣʝ 

ʟʘʨʳʙʣʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʤʘʣʴʢʫ ʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʨʦʩ-
ʪʘ ʠ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʱʠʚʘʪʴ ʢʨʫʧʥʦʛʦ 
ʩʝʛʦʣʝʪʢʘ ʢʘʨʧʘ. 
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Introduction.  Feeding strategies for goats can include green chop, agri-
cultural and industrial by-products besides commercial grain rations. This 
will provide variety, increase intake, lower feed costs, and stimulate milk 
production. Lopping of tree leaves, crop residues from the canning industry 
like pea and bean vines, fruit pulp, fresh brewerôs grain, fresh distillerôs 
grain, cotton seed, rice, maize, sugarcane by-products have been successful-
ly used in many countries for goat production improvement [16].  

Many factors can have major or minor effects on the goal of improving 
milk and meat production of goats. Ruminant animals are usually fed sup-
plemental protein to make up for dietary shortfalls. When animals are con-
suming low quality forage, a grain supplement may also improve protein 
status by providing additional energy for protein synthesis by ruminal mi-
crobes [8].  

Increased use of forage legumes provides opportunities to reduce costs 
of milk production enhance the environment and increase efficiency of land 
use [13]. Forage legumes also have an important role in low-cost sustaina-
ble agriculture systems because of their role in N fixation and their high 
nutritional value [7].  

Among the many plant protein sources, feed pea meal is a high energy, 
medium protein ingredient that has been widely and successfully used for 
agricultural feeding in Europe, Canada, Australia, and the USA. These 
round-shaped, low tannin varieties of Pisum sativum, are a major pulse crop 
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marketed in these countries as a source of carbohydrates, mainly starch, and 
protein for livestock feeds [15]. Feed peas are an excellent source of nu-
trients for all species of animals. Peas are rich in protein, lysine and starch 
(23%, 1,8% and 44,9% dry matter, respectively), and are therefore able to 
provide both the amino acids and energy required by high-producing ani-
mals [18].  

Galega sp. has proved interesting as a forage herb suitable for produc-
tion of fresh green feed and winter forage [1,6]. Galega officinalis, com-
monly known as goat's rue, French lilac, Italian fitch or professor-weed, has 
been known since the Middle Ages for relieving the symptoms of diabetes 
mellitus. Upon analysis, it turned out to contain guanidine, a substance that 
decreases blood sugar by decreasing insulin resistance. The plant has been 
extensively cultivated as a forage crop, an ornamental, a bee plant and as 
green manure. Its name derives from gale (milk) and ega (to bring on), as 
Galega has been used as a galactogogue in small domestic animals (hence 
the name çGoat's rueè). A galactogogue is a substance which is used to in-
crease the production of milk in humans and other animals [17].  

A few reports exist of toxicity of galega to mammals [5], though the 
plant is often fed to cows and goats in order to increase their milk yield [2]. 
It is still used in modern herbalism, though mainly for its effect in promot-
ing milk-flow in lactating mothers (it has been shown to increase the flow 
of milk in cows and goats by 35ï50% [2,4] and for its positive effect on the 
digestive system [2]. The plant contains galegine, an alkaloid that strongly 
reduces blood sugar levels which make it useful in the treatment of diabetes 
[3]. The leaves and flowering tops are diaphoretic, diuretic, galactogogue 
and hypoglycaemic[4,9,11]. It has also been used in the treatment of fevers 
[4]. It is taken internally to treat insufficient lactation, late-onset diabetes, 
pancreatitis and digestive problems, especially chronic constipation caused 
by a lack of digestive enzymes [2].  

There are many investigations in including of peas in animal feed ra-
tions, but only few dataôs about chemical composition of galega seeds and 
possibility to use these seeds in animal nutrition. Galega seed yields ranged 
from 254 to 357 kg/ha depending on row spacing and sowing rate [10], ver-
sus peas seeds yield can reach 3000 kg/ha. Chemical content of galega and 
pea seeds is quite similar, differences is only in protein content (Crude pro-
tein of galega seeds 39,4% DM vs. 22,9% of pea seeds) and fiber content 
(NDF of galega seeds 30,0% vs. 17,2% of pea seeds) [12,14]. 

The goal  of our investigation was to evaluate the use of peas and gale-
gae seeds in goat nutrition and impact of these grains on productivity indic-
es of goat milk.  

Material and methods. The feeding trial was carried out in Latvia farm 
ñMezadruvas-1ò, Riga district from April 1 to June 30, 2008, i.e. for 91 
days totally.  

In the preparatory period, which was lasting for two weeks, feeding, 
keeping and rearing conditions were equal for all Zanen goats included in 
the trial. 

http://en.wikipedia.org/wiki/Middle_Ages
http://en.wikipedia.org/wiki/Diabetes_mellitus
http://en.wikipedia.org/wiki/Diabetes_mellitus
http://en.wikipedia.org/wiki/Guanidine
http://en.wikipedia.org/wiki/Blood_sugar
http://en.wikipedia.org/wiki/Insulin_resistance
http://en.wikipedia.org/wiki/Green_manure
http://en.wikipedia.org/wiki/Milk
http://en.wikipedia.org/wiki/Galactogogue
http://en.wikipedia.org/wiki/Milk
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During accounting period, goats of the 1
st
 group (control) were fed basal 

feed (BF) produced in the farm. Goats of the 2
nd

 trial group received BF 
supplemented with Galega seeds (tabl. 1). 

 
Tab le1. Trial scheme  

 

 ̄ Groups 
Number of animals 

per group 
Feed ration 

1 1st group ï 
control  10 

Hay + Barley + Oat meal (BF)+ Pea 
seeds 

2 2nd group ï trial  10 BF + Galega seeds  

 
Nutrient requirement in goats was determined according to animal live 

weight and milk yield following the normative regulations adopted in Latvia 
(tabl. 2, 3). 

 
Tab le  2 . Daily feed ration in the 1 st group of goats  

 

Animal feedstuffs 
Amount, 

kg 
Feed 

units, kg 
Digestible 
protein, g 

Ca, g P,g 
Carotene, 

mg 
Meadow hay 1,5 0,80 91 5,3 2,1 35 
Pasture hay 0,5 0,30 14 5,0 1,2 30 
Barley 0,35 0,40 27 0,5 1,3 0 
Oats 0,35 0,40 33 0,5 1,2 0 
Pea seeds 0,20 0,22 40 0,4 0,8 0 
Total X 2,12 205 11,7 6,6 65 
Requirement X 2,10 200 13,9 9,9 49 
Balance, % (+ or -) X +0,9 +2,5 ï15,8 ï32,4 +32,6 

 
By the amount of feed units, digestible protein, calcium, phosphorus and 

main biologically active substances feed rations for the goats of the 1
st
 and 

2
nd

 groups were practically of equal value. 
  

Tab le  3 . Daily feed ration in the trial 2 nd group of goats  
 

Animal feedstuffs Amount,kg 
Feed 

units, kg 
Digestible 
protein, g 

Ca, g P, g 
Carotene, 

mg 
Meadow hay 1,5 0,80 91 5,3 2,1 35 
Pasture hay 0,5 0,30 14 5,0 1,2 30 
Barley 0,35 0,40 27 0,5 1,3 0 
Oats 0,35 0,40 33 0,5 1,2 0 
Galega seeds 0,20 0,22 42 0,4 0,19 0 
Total X 2,12 207 11,7 6,0 65 
Requirement X 2,10 200 13,9 9,9 49 
Balance, % (+ or -) X +0,9 +3,5 ï15,8 ï39,4 +32,6 

 
Goats from all groups during trial received mineral supplement COD-

IBLOC U.A.B. for organic farming. Composition of the mineral supple-
ment: Ca 14%, P 5%, Mg 3%, J 60 mg/kg, Zn 5000 mg/kg un Se 15 mg/kg. 

During trial, milk yield produced by each goat was measured with a pre-
cision to Ñ0,05 kg. Milk fat, protein, lactose content and somatic cell count 
were determined by a daily average sample once a month using Milko Scan 
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133 in Milk quality laboratory of A/s ĂSiguldas ciltslietu un maksligas 
apseklosanas stacijaò. 

In certified laboratory of Scientific Research Institute of Biotechnology 
and Veterinary Medicine ñSigraò were determined special milk indices like 
trace elements (LVS ENISO 6869-2002); aminoacids (AAT 339); pH 
( OCT 26180ï84), coagulase-positive staphylococci (LVS EN ISO 6888-
1:1999). 

Results and discussion. During trial, milk yield 2584,4 kg was obtained 
from control group, or each goat produced 258,4 kg milk, i.e. 2,84 kg per 
day (tabl. 4). 

 
Tab le 4 . Milk yield in trial, kg  

 

Indices 
Groups 

1st control 2 nd trial 
Milk yield in trial period (91 days) 2584,4 3003,0 
Milk yield per 1 goat in trial period 258,4 300,3 
Milk yield per 1 goat per day before trial  2,70 Ñ 0,08 3,21 Ñ 0,11 
Milk yield per 1 goat per day in trial period 2,84 Ñ 0,10 3,30 Ñ 0,14 
Increasing of milk yield, % 5,3 2,8 

 
The biggest milk yield 3003,0 kg was produced by goats of the 2 nd trial 

group, or 300,3 kg from each goat, i.e. 3.30 kg milk per day, and its mean 
that more by 16,2% compare to milk yield of the 1

st
 control group. Totally 

increasing of milk productivity in trial period was bigger for 1st control 
group (by 5,3%), where goats received pea seeds as feed additives.  

Feedin of goats with pea and galega seeds had influence on milk fat and 
protein content in goat milk (tabl. 5). 

 
Tab le 5 . Chemical composition of goat milk, % 

 

Indices 
Groups 

1st control 2nd trial 
Milk fat content before trial 4,18 Ñ 0,34 3,47 Ñ 0,22 
Milk fat content in trial period 4,29 Ñ 0,30 3,77 Ñ 0,22 
Increasing of milk fat content, % 2,6 8,6 
Milk protein content before trial 2,88 Ñ 0,10 2,50 Ñ 0,09 
Milk proteint content in trial period 2,96 Ñ 0,07 2,74 Ñ 0,09 
Increasing of milk protein content, % 2,8 9,6 

 
In both groups milk fat and protein content increased during trial period, 

and biggest increasing was in 2
nd

 trial group, where goats were fed with 
galega seeds additives.  

In trial period animals of the 2nd trial group used the least amount of 
feed units (by 14,7%) and digestible protein (by 13,2%) for 1 kg milk pro-
duction. 

The use of galega seeds in diet of goats resulted in higher amount of Cu, 
Mn and Fe (respectively by 7,5%, 163,6% and 7,9% to control), smaller 
amount of Zn and Mg (respectively by 22,1% and 1,6% to control) (tabl. 6).  
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Tab le 6 . Trace elements in goat milk, mg/kg 
 

Goups Cu Zn Mn Fe Mg 
1st control 8,57 0,95 1,73 37,60 113,60 
2nd trial 9,21 0,74 4,56 40,58 111,77 
% to control 107,5 77,9 263,6 107,9 98,4 

 
Goat milk protein contains all essential and non essential amino acids 

for optimal health and is tolerated well by most people. There were no sig-
nificant differences between both groups in amino acid content in milk 
(tabl. 7). 

 
Tab le 7 .  Content of aminoacids in milk, mg/100 ml 

 
Aminoacids 1st control 2nd trial % to control 

Aspartic Acid  0,083 0,080 96,4 
Serine  0,065 0,068 104,6 
Glutamic Acid  0,258 0,253 98,1 
Glycine  0,048 0,045 93,8 
Histidine  0,023 0,024 104,6 
Arginine  0,025 0,025 ï 
Threonine  0,050 0,048 96,0 
Alanine  0,055 0,053 96,4 
Proline  0,113 0,110 97,3 
Tryosine  0,035 0,035 ï 
Valine 0,075 0,073 97,3 
Methionine  0,013 0,013 ï 
Lysine  0,083 0,078 93,9 
Isoleucine  0,055 0,053 96,4 
Leucine  0,105 0,120 114,3 
Phenylalanine  0,038 0,038 ï 
NH3 0,170 0,160 94,1 

 
Supplementing feed ration with galega seeds leads that amount of serine, 

histidine and leucine was respectively by 4,6%, 4,6% and 14,3% higher 
than in control group.  
It should be noted that in goat milk we didnôt find coagulase-positive 

staphylococcus, what mean that milk quality in farm ñ Mezadruvas-1ò satis-
fy quality standards.  

Conclusions. 1. Adding of pea seeds and galega seeds in feed ration led 
to optimization of feed ration and better utilization of feed nutrients. For 
producing of 1 kg of milk goats consumed 0,64 ï 0,75 feed units and 62,7 ï 
72,2 g digestible protein. 2. The biggest milk yield (3.30 kg milk per day) 
and more by 16.2% compare to milk yield of the 1

st
 control group was pro-

duced by goats of the 2nd trial group, where in goats diet had included ga-
lega seeds. 3. The highest increasing of milk fat and protein content during 
trial period (respectively by 8,6% un 9,6%) was in 2

nd
 trial group, where 

goats were fed with galega seeds additives. 4. The use of galega seeds in 
diet of goats resulted in higher amount of Cu, Mn and Fe (respectively by 
7,5%, 163,6% and 7,9% to control), smaller amount of Zn and Mg (respec-
tively by 22,1% and 1,6% to control).  
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5. For higher milk yield and nutritive value it is possible to optimize 
goat feed ration not only with pea seeds, but also with galega seeds, if it is 
necessary.  

 
REFERENCES 

 
1. Adamovich, 2000. Productive longevity of eastern galega (Galega orientalis Lam.) / 

grass sward, Proceedings of the 18th General Meeting of the European Grassland Federation, 
vol. 5. Aalborg, Denmark (2000), pp. 100ï103. 

2. Bown,  D. Encyclopaedia of Herbs and their Uses. Dorling Kindersley. London, 1995. 
3. Cheva l l i e r ,  A. The Encyclopedia of Medicinal Plants. Dorling Kindersley. London, 

1996.  ISBN 9-780751-303148. 
4. Ch ie j ,  R . Encyclopaedia of Medicinal Plants. MacDonald.  ISBN 0-356-10541-5. 

1984. 
5. Cooper ,  M. and Johnson. A., 1984. Poisonous Plants in Britain and their Effects on 

Animals and Man. HMSO.  ISBN 0112425291. 
6. Fairey et al., 2000. Cross-Canada comparison of the productivity of fodder galega (Ga-

lega orientalis Lam.) with traditional herbage legumes, Can. J. Plant Sci. 80, pp. 793ï800. 
7. Halling et al., 2000. Production and adaptation of five forages legumes for silages in 

Northern Europe, Proceedings of the 18th General Meeting of the European Grassland Federa-
tion, vol. 5. Aalborg, Denmark (2000), pp. 68ï71. 

8. Har t ,  S .,  2008. Meat Goat Nutrition. Pages 58-83 in Proc. 23rd Ann. Goat Field Day, 
Langston University, Langston, OK. 

9. Lus t,  J .,  1983. The Herb Book. Bantam books.  ISBN 0-553-23827-2. 
10. Mer ipo ld,  H.,  1994. The dependence of fodder galegaôs seed yield on sowing rate 

and row space. Fodder Galega (Galega orientalis Lam.). Research in Estonia. The Estonian 
Research Institute of Agriculture, Saku, pp. 32-33. 

11. Mi l ls .  S .  Y. The Dictionary of Modern Herbalism. 
12. Os i t i s ,  U.,  2000. Lopbarǭbas analǭģu rezultǕtu apkopojums, Jelgava, 62l pp.  
13. Pahlow et al., 2000. LEGSIL: ensiling of established and novel legumes in Germany, 

Sweden and Finland, Proceedings of the 18th General Meeting of the European Grassland 
Federation, vol. 5. Aalborg, Denmark (2000), pp. 56ï58. 

14. Stanek M. et al., 2004.  Chemical composition and nutritive value of seeds of selected 
pea varities. Veterinarija ir zootechnika. T. 28 (50). 2004. 

15. UNIP-ITCF, 1995. In: Carrouee, B. and Gatel, F., Editors, 1995. Peas Utilization in An-
imal Feeding, Union Nationale Interprofessionelle des Plantes Riches en Proteines, Paris, 
France, 99 pp.  

16. http://goatconnection.com/articles/publish/article_72.shtml. 
17.http://en.wikipedia.org/wiki /Galega_officinalishttp://www.saskpulse.com/animals/index.

php?page=57. 
 

ʋɼʂ 636.4.087.7 
 
ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʇʆɼʂʀʉʃʗʖʑʀʍ 
ɼʆɹɸɺʆʂ ʅɸ ʆʉʅʆɺɽ ʆʈɻɸʅʀʏɽʉʂʀʍ ʂʀʉʃʆʊ 

ʀ ʄɽʉʊʅʓʍ ʇʈʀʈʆɼʅʓʍ ʄʀʅɽʈɸʃʆɺ 
 

ɺ.ɸ. ʄɽɼɺɽɼʉʂʀʁ, ɸ.ʌ. ɾɽʃɽɿʂʆ, ʀ.ɺ. ʑɽɹɽʊʆʂ, 
ɺ.ʖ. ʄɸʉʃɸʂ, ɸ.ɺ. ʉʀʅʂʆɺɽʎ 

ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 

 ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 210026 
 

(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.01.2010) 
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ʀʟʤʝʥʝʥʠʝ ʨʘʮʠʦʥʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʢʦʨʤʦʚ, ʩʤʝʥʝ ʠʥʛʨʝʜʠ-
ʝʥʪʦʚ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʠ ʢʦʨʤʦʩʤʝʩʷʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʤʦʚ ʩ ʥʠʟʢʠʤʠ 
ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʧʦʪʨʝʙʣʝ-
ʥʠʷ, ʫʭʫʜʰʝʥʠʶ ʫʩʚʦʷʝʤʦʩʪʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʥʦʛʦ 
ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ, ʘ ʠʥʦʛʜʘ ʠ ʢ 
ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ. ɺʩʝ ʵʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʦʙʝʥʥʦ 
ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʩʪʨʘʜʘʝʪ ʤʦʣʦʜʥʷʢ [1,3,9].  
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʢʫʩʦʚʳʝ ʧʦʜ-

ʢʠʩʣʷʶʱʠʝ ʜʦʙʘʚʢʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʙʘʚʢʠ, ʩʦʜʝʨ-
ʞʘɦʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʚʢʫʩʦʚʳʝ 
ʢʘʯʝʩʪʚʘ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʢʦʥʩʝʨʚʘʥʪʘʤʠ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʙʠʦʢʦʥʚʝʨʩʠʶ ʢʦʨʤʦʚ [4,5].  
ʇʦ-ʧʨʝʞʥʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʤʘʣʦʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʚʠʥʦ-

ʚʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʦʚ, ʚ ʨʘʮʠʦʥʘʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʨʷʜʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘ-
ʥʠʟʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʪʯʘʩʪʠ ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ɹʝ-
ʣʘʨʫʩʴ ʦʪʥʦʩʠʪʩʷ ʢ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʚ ʧʦʯʚʝ ʡʦʜʘ, ʩʝʣʝʥʘ, ʤʝʜʠ, ʢʦʙʘʣʴʪʘ, ʤʘʨʛʘʥʮʘ ʠ ʮʠʥʢʘ. 
ʈʝʰʘʝʪʩʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʨʫʙʝʞʦʤ ʠ ʠʤʝʝʪ 
ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʩʧʫʙʣʠʢʘ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʵʪʦʡ ʮʝʣʴʶ  ʪʦʨʬʘ, ʛʣʠʥʳ, ʪʨʝʧʝʣʘ ʠ 
ʜʨ. ʕʪʦ ʥʝʜʦʨʦʛʦʝ ʧʨʠʨʦʜʥʦʝ ʩʳʨʴʝ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʞʠʚʦʪʥʳʤ ʥʝ 
ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦ, ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ  ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʚʢʫ-
ʩʦʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʠ ʵʪʦʤ ʦʙʦʛʘʱʘʷ ʨʘʮʠʦʥʳ ʚʘʞʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 
ʞʠʚʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [7,8].  
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʩʚʠʥʦʚʦʜʩʪʚʦ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʤʝʩʪʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ.  

 ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʫʶ ʬɻ-
ʬʝʢʪʠʚʥʫʶ ʚʢʫʩʦʚʫʶ ʧʦʜʢʠʩʣʷʶʱʫʶ ʜʦʙʘʚʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʚr-
ʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʣʫʞʠʣʠ ʧʦʨʦʩʷʪʘ ʩ 14 ʜʦ 120-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ, 
ʢʨʦʚʴ, ʚʢʫʩʦʚʳʝ ʧʦʜʢʠʩʣʷʶʱʠʝ ʜʦʙʘʚʢʠ. 
ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʟʫʯʘʝʤʳʭ ʚʢʫʩʦʚʳʭ ʧʦʜʢʠʩʣʷʶʱʠʭ 

ʜʦʙʘʚʦʢ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʷʚʣʷʣʠʩʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʷʥ-
ʪʘʨʥʘʷ ʠ ʷʙʣʦʯʥʘʷ), ʜʦʣʦʤʠʪ ʠ ʢʦʨʤʦʚʦʡ ʤʝʣ.  
ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʦʩʥʦʚʘʥ ʥʘ ʩʥʠʞʝʥʠʠ ʨʅ 

ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʘ, ʩʪʠʤʫʣʷʮʠʠ ʚʳʨʘʙʦʪʢʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʘʢ-
ʪʠʚʠʟʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʱʝʧʣʝʥʠʠ ʙʝʣʢʘ. ʕʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʤʫ ʦʩʚʦʙʦʞʜʝʥʠʶ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ ʠ ʧʦʟʚʦ-
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ʣʷʝʪ ʚʩʘʩʳʚʘʪʴʩʷ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʆʨʛʘʥʠʯʝ-
ʩʢʠʝ ʢʠʩʣʦʪʳ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʠʢʨʦʙʥʫʶ 
ʢʣʝʪʢʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʜʠʩʩʦʮʠʘʮʠʷ ʥʘ ʠʦʥʳ ʅ

+
 ʠ ʘʥʠʦʥʳ (RCOO)

ï
. 

ʀʦʥ ʅ
+
 ʟʘʪʝʤ ʩʣʦʞʥʳʤ ʧʫʪʝʤ ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʦʙʦʣʦʯʢʫ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʝ ʜʝʩʪʨʫʢʮʠʠ, ʘ ʘʥʠʦʥ (RCOO)
ï
 ʪʦʨʤʦʟʠʪ ʩʠʥʪʝʟ ɼʅʂ 

ʙʘʢʪʝʨʠʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʜʦʙʘʚʦʢ ʠ ʦʙʦʛʘʱʝʥʠʷ ʨʘʮʠʦʥʘ ʤʠʥʝʨʘʣʴ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʨʤʦʚʦʡ ʤʝʣ ʠ ʜʦʣʦʤʠʪ. ʆʩʦ-
ʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʣʦʤʠʪ, ʙʦʛʘʪʝʡʰʠʝ ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʥʘʭʦ-
ʜʷʪʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɺʠʪʝʙʩʢʘ. ʕʪʦ ʤʠʥʝʨʘʣ ʦʩʘʜʦʯʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʢʘʨʙʦʥʘʪʦʚ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʠʡ ʧʦʨʦʰʦʢ 
ʩʝʨʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʟʘʧʘʭʘ ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 
ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʢʨʦʚʝʪʚʦ-
ʨʝʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩ-
ʪʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʦʤʠʪʘ ʠʟ ʨʘʟ-
ʣʠʯʥʳʭ ʢʘʨʴʝʨʥʳʭ ʫʨʦʚʥʝʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠ-
ʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʠʤʝʝʪ 
ʜʦʣʦʤʠʪ ʠʟ ʥʠʞʥʝʛʦ ʫʩʪʫʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʠʞʝ ʚʦʜʦʥʦʩʥʦʛʦ ʩʣʦʷ, 
ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʤʦʢʨʘʷ ʩʢʘʣʘè, ʠ ʚ ʦʪʣʠʯʠʠʝ ʦʪ çʩʫʭʦʡ ʩʢʘʣʳè, ʢʦʪʦ-
ʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚʳʰʝ ʚʦʜʦʥʦʩʥʦʛʦ ʩʣʦʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 
ɼʦʣʦʤʠʪ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʦʛʦ ʧʦʨʦʰʢʘ ï ʜʦʣʦʤʠʪʦʚʦʡ ʤʫ-

ʢʠ,  ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʫʭʠʤʠ ʢʦʨʤʘʤʠ, ʧʦʵʪʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʥ ʚ 
ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ɻʆʉʊ 12.1.007ï76 ʜʦʣʦʤʠʪ ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ 
(ʤʘʣʦʪʦʢʩʠʯʥʳʝ ʧʨʝʧʘʨʘʪʳ) [6]. 
ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʩʚʠʥʴʷʤ ʜʦʙʘʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʦʣʦʤʠʪʘ ʠ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʥʘʧʨʠʤʝʨ ʷʙʣʦʯʥʦʡ, ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ 
ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʛʥʠʝʚʳʭ ʠ 
ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ʵʪʦʡ ʢʠʩʣʦʪʳ (ʤʘʣʘʪʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʵʣʝʤʝʥ-
ʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʜʦʣʦʤʠʪ, ʧʝʨʝʭʦʜʷʪ ʚ ʫʩʚʦʷʝʤʫʶ ʬʦʨʤʫ.  

 ʄʝʪʘʙʦʣʠʪʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʦʡ 
ʢʠʩʣʦʪʳ ʠ ʜʦʣʦʤʠʪʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ  ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 
L-ʤʘʣʘʪ (ʩʦʣʴ ʷʙʣʦʯʥʦʡ ʢʠʩʣʦʪʳ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʢ ʯʘʩʪʴ ʮʠʢʣʘ 
ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 
ʜʦʣʦʤʠʪʘ, ʩʪʠʤʫʣʠʨʫʶʪ ʤʠʥʝʨʘʣʴʥʳʡ ʦʙʤʝʥ. ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʭʘʥʠʟʤ 
ʜʝʡʩʪʚʠʷ ʠ ʫ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʨʤʦʚʦʡ  ʤʝʣ ʠ ʷʥʪʘʨʥʫʶ ʢʠʩʣʦʪʫ, 
ʦʜʥʘʢʦ ʤʝʣ ʦʙʣʘʜʘʝʪ ʤʝʥʝʝ ʙʦʛʘʪʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ.  
ʀʟʫʯʘʝʤʳʝ ʚʢʫʩʦʚʳʝ ʜʦʙʘʚʢʠ ʧʦʜʢʠʩʣʷʶʪ ʢʦʨʤʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʭ 

ʧʦʝʜʘʝʤʦʩʪʴ ʠ ʫʩʚʦʷʝʤʦʩʪʴ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʷʩʴ ʥʘ ʫʨʦʚʥʝ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 
ʩʚʠʥʝʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ 
ʢʦʥʩʝʨʚʘʮʠʠ ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʤʳ ʧʨʦʚʝʣʠ ʩʝʨʠʶ ʦʧʳʪʦʚ, ʚ ʢʦʪʦ-

ʨʳʭ  ʧʨʠʤʝʥʠʣʠ ʥʦʚʳʝ ʚʢʫʩʦʚʳʝ ʧʦʜʢʠʩʣʷʶʱʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, 
ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʷʥʪʘʨʥʫʶ ʠ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʳ, ʢʦʨʤʦʚʦʡ 
ʤʝʣ ʠ ʜʦʣʦʤʠʪʦʚʫʶ ʤʫʢʫ.  
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʂʋʉʍʇ çʉʝʚʝʨʥʳʡè ɻʦʨʦʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʣʝ-
ʤʝʥʥʦʡ ʬʝʨʤʳ ʧʣʝʤʟʘʚʦʜʘ ʈʉʇʋʇ çʅʦʩʦʚʠʯʠè ɼʦʙʨʫʰʩʢʦʛʦ ʨʘʡʦʥʘ 
ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʬʝʜʨʳ ʛʠʛʠʝʥʳ ʞʠʚʦʪʥʳʭ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨ-
ʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥʳè, ʅʀʀ ʧʨʠʢʣʘʜʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ɻʋ 
çʎʝʥʪʨʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. 
ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʨʘʮʠʦʥʘʭ ʧʦʨʦʩʷʪ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ ʪʨʝʭ ʚʢʫʩʦʚʳʭ ʧʦʜʢʠʩ-
ʣʷʶʱʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʠʤʝʶʱʠʭ  ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ: 
çʂʠʩʣʠʥʢʘè ï  ̫ ʙʣʦʯʥʘʷ ʢʠʩʣʦʪʘ + ʢʦʨʤʦʚʦʡ ʤʝʣ; 
çʂʠʩʣʠʥʢʘ 1è ï ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ + ʢʦʨʤʦʚʦʡ ʤʝʣ; 
çʂʠʩʣʠʥʢʘ 2è ï ʷʙʣʦʯʥʘʷ ʢʠʩʣʦʪʘ + ʜʦʣʦʤʠʪ.                
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʠʟʫʯʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʱʠʪ-

ʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʧʦʨʦʩʷʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 
ï ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʤʝʪʦʜʦʤ  ʆ.ɺ. ʉʤʠʨ-

ʥʦʚʦʡ ʠ ʊ.ɸ. ʂʫʟʴʤʠʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʢʠh ʝʯʥʦʡ 
ʧʘʣʦʯʢʠ (E.coli), ʰʪʘʤʤʘ ˉ187; 
ï ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʤʝʪʦʜʦʤ ɺ.ɻ. ɼʦʨʦ-

ʬʝʡʯʫʢʘ (ʉ.ʉ. ɸʙʨʘʤʦʚ ʩ ʩʦʘʚʪ., 1989), ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʠʩ-
ʧʦʣʴʟʦʚʘʣʘʩʴ ʩʫʪʦʯʥʘʷ ʘʛʘʨʥʘʷ ʢʫʣʴʪʫʨʘ Miʩrococcus lisodeicticus; 
ï ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ï ʥʘ ʌʕʂ-56 ʄ ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ɺ. ɼʝʨʚʠʩ 

ʠ ɸ.ʀ. ɺʦʨʦʙʴʝʚʦʡ;  
ï ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ï ʨʝʬʨʘʢʪʦʤʝʪʨʦʤ ʀʈʌ-22. 
ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʜʦʣʦʤʠʪʘ ʠʟʫʯʘʣʩʷ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ ɻʋ çʎʝʥʪʨʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʢʦʤʙʠʢʦʨʤʦʚʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. 
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʣʘʩʴ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʠ ʚ ʢʦʥʮʝ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʧʦ-
ʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩʣʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 
ʞʠʚʦʡ ʤʘʩʩʳ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ï ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʝʞʝ-
ʜʥʝʚʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʫʯʝʪʦʤ ʚʩʝʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 
ʧʘʜʝʞʘ. 
ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠ-

ʬʠʢʠ ʦʧʳʪʘ, ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡè, ʫʪʚʝʨʞʜʝʥʥʦʡ ɻʋɺ ʄʉʍ ʠ 
ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 10.05.2000 ʛʦʜʘ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft Excel 
2002 ʠ Statistica 6.0. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ 2 ʵʪʘʧʘ ʠ ʚʢʣʶʯʘʣʠ 2 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʘ, ʢʦʪʦ-
ʨʳʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʩʚʠʥʦʢʦʤʧʣʝʢʩʝ ʂʋʉʍʇ çʉʝʚʝʨʥʳʡè ɻʦʨʦ-
ʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʣʝʤʝʥʥʦʡ ʬʝʨʤʝ  ʧʣʝʤʟʘʚʦʜʘ 
ʈʉʇʋʇ çʅʦʩʦʚʠʯʠè ɼʦʙʨʫʰʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɼʣʷ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʚ ʫʩʣʦʚʠʷʭ ʂʋʉʍʇ çʉʝʚʝʨʥʳʡè ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ (ʧʦ ʚʦʟʨʘʩʪʫ, ʨʘʟʚʠʪʠʶ, ʞʠʚʦʡ ʤʘʩʩʝ, ʠʤʤʫʥʥʦʤʫ ʩʪʘʪʫʩʫ) 
ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 3 ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ 14-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʋʯʝʪʥʦʤʫ ʧʝʨʠʦʜʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ï 10 ʜʥʝʡ.  
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ɺ ʨʘʮʠʦʥ ʧʦʨʦʩʷʪ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʙʳʣʠ ʚʚʝʜʝʥʳ ʜʦʙʘʚʢʠ çʂʠʩʣʠʥʢʘè (ʢʦʨʤʦʚʦʡ ʤʝʣ  + ʷʙʣʦʯʥʘʷ ʢʠʩʣʦ-
ʪʘ) ʠ çʂʠʩʣʠʥʢʘ 1è (ʢʦʨʤʦʚʦʡ ʤʝʣ + ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ). ʇʝʨʚʘʷ ʛʨʫʧʧʘ 
ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʚ ʝʸ ʨʘʮʠʦʥ ʧʦʜʢʠʩʣʠʪʝʣʠ ʥʝ ʚʚʦʜʠʣʠʩʴ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʫʭʦʡ ʪʠʧ ʢʦʨʤʣʝʥʠʷ ʩ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʨʤʘʤ. ʇʦʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ 
ʘʚʪʦʧʦʠʣʦʢ ï ʚʚʦʣʶ. ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʩʦʩʪʘʚʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʤ-
ʙʠʢʦʨʤʘ ʜʣʷ ʧʦʨʦʩʷʪ ʂɼʉ-11 ʠ ʂɼʉ-16 ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʜʢʠʩʣʠʪʝʣʝʡ. 
ʋʯʝʪ ʢʦʨʤʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ. 
ʆʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʬʦʥʝ ʧʨʠʥʷʪʦʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʪʝʭʥʦʣʦʛʠʠ, ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, 
ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʠ ʩ ʫʯʘʩʪʠʝʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙ 
ʂʋʉʍʇ çʉʝʚʝʨʥʳʡè.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ çʂʠʩʣʠʥʢʘè ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʧʦʨʦʩʷʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚr-
ʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 
2,0%. ʕʥʝʨʛʠʷ ʨʦʩʪʘ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʚʳʰʘʣʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 
ʢʦʥʪʨʦʣʝ ʥʘ 3%.  
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʨʦʩʷʪ ʵʥʪʝʨʠʪʘʤʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠ-

ʣʘ 18%, ʘ ʚ ʦʧʳʪʥʦʡ ï 4%. 
ɺʢʫʩʦʚʘʷ ʧʦʜʢʠʩʣʷʶʱʘʷ ʜʦʙʘʚʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʢʦʨʤʦʚʦʡ ʤʝʣ ʠ ʷʙ-

ʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʘʩʴ ʠ ʥʘ ʫʨʦʚʥʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʧʳʪʥʳʭ  ʧʦʨʦʩʷʪ ʚ 

ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʥʘ 5,7% (ʈ<0,05), ʘ ʣʠʟʦʮʠʤʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ 2,4% ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ.  
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʚʢʫʩʦʚʦʡ ʧʦʜʢʠʩʣʷʶʱʝʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ 

ʢʦʨʤʦʚʦʡ ʤʝʣ ʠ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚ ʩʳ-
ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 5,3%. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʧʦʜʢʠʩʣʷʶʱʝʡ ʜʦʙʘʚʢʠ çʂʠʩ-

ʣʠʥʢʘ 1è, ʩʦʜʝʨʞʘʱʝʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʝʣ ʠ ʷʥʪʘʨʥʫʶ ʢʠʩʣʦʪʫ, ʥʘ 
ʦʨʛʘʥʠʟʤ ʧʦʨʦʩʷʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʝʝ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʦʨʦ-
ʩʷʪ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ  ʥʘ 1,0%.  
ʇʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ çʂʠʩʣʠʥʢʘ 1è ʚ ʜʦʟʝ 5 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ (0,5% 

ʢ ʢʦʤʙʠʢʦʨʤʫ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩ-
ʪʦʚ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ ʥʘ 2,4%.  
ʆʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʜʝʡʩʪʚʠʝ ʜʦʙʘʚʢʠ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʛʫʤʦ-

ʨʘʣʴʥʳʭ ʬʘʢʪʦʨʘʭ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʧʦʨʦʩʷʪ. ɺʚʝʜʝʥʠʝ ʝʝ ʚ ʨʘʮʠʦʥ 
ʧʦʨʦʩʷʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʥʘ 3,4% ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʥʘ 
2,8%. 
ɺ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʨʝʜʥʝʤ  ʥʘ 
5,4%  (ʈ<0,05). 
ʀʩʧʳʪʘʥʠʷ ʚʢʫʩʦʚʦʡ ʧʦʜʢʠʩʣʷʶʱʝʡ ʜʦʙʘʚʢʠ çʂʠʩʣʠʥʢʘ 2è, ʩʦʜʝʨ-

ʞʘʱʝʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʠ ʜʦʣʦʤʠʪʦʚʫʶ ʤʫʢʫ, ʧʨʦ-
ʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʤʟʘʚʦʜʘ ʈʉʇʋʇ çʅʦʩʦʚʠʯʠè ɼʦʙʨʫʰʩʢʦʛʦ ʨʘʡ-
ʦʥʘ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʆʧʳʪʥʘʷ ʧʘʨʪʠʷ ʜʦʙʘʚʢʠ çʂʠʩʣʠʥʢʘ 2è ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʥʘ ɺʠʪʝʙʩʢʦʤ ʟʘʚʦʜʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 
ʚʚʝʜʝʥʘ ʚ ʨʝʮʝʧʪʫʨʫ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʧʦʨʦʩʷʪ ʥʘ ʈʝʯʠʮʢʦʤ ʢʦʤʙʠʥʘʪʝ 
ʭʣʝʙʦʧʨʦʜʫʢʪʦʚ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʫʭʦʡ ʪʠʧ ʢʦʨʤʣʝʥʠʷ ʩ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʨʤʘʤ. ʆʧʳʪʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 
60 ʜʥʝʡ (ʩ 60- ʜʦ 120-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʨʦʩʷʪ). ɽʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣ 
ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ï 10 ʜʥʝʡ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʧʨʠ ʦʪʲʝʤʝ ʙʳʣʠ ʧʦʜʦʙ-

ʨʘʥʳ 2 ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ. ʇʦʨʦʩʷʪʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ ʠ 
ʜʦʙʘʚʢʫ ʥʝ ʧʦʣʫʯʘʣʠ. ɺ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʜʦʨʘʱʠʚʘʥʠʷ ʚ ʩʤʝʩʠ ʩ ʢʦʤʙʠʢʦʨʤʦʤ ʩʢʘʨʤʣʠʚʘʣʠ 
ʠʟʫʯʘʝʤʫʶ ʜʦʙʘʚʢʫ ʚ ʜʦʟʝ 5 ʛ ʥʘ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ (0,5%).  
ɺʢʫʩʦʚʘʷ ʧʦʜʢʠʩʣʷʶʱʘʷ ʜʦʙʘʚʢʘ çʂʠʩʣʠʥʢʘ 2è ʦʢʘʟʘʣʘ ʙʣʘʛʦʪʚʦʨ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʥʝʨʛʠʶ ʨʦʩʪʘ ʧʦʨʦʩʷʪ. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 
ʤʘʩʩʳ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʜʦʨʘʱʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʚ 
ʩʨʝʜʥʝʤ 33,76 ʢʛ, ʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ï 31,55 ʢʛ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ 
ʧʦʨʦʩʷʪ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʙʳʣʘ ʚʚʝʜʝʥʘ ʜʦʙʘʚʢʘ çʂʠʩʣʠʥʢʘ 2è, ʧʨʝ-
ʚʳʩʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 7,4%.  
ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʦʜʢʠʩʣʠʪʝʣʷ ʠʟ ʷʙʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʦ-

ʣʦʤʠʪʘ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ. ɹʘʢ-
ʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʧʦʚʳʩʠʣʘʩʴ ʫ 
ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 63,51Ñ5,790% ï 
68,38Ñ2,090%, ʦʜʥʘʢʦ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʥʘ ʙʳʣʘ ʚʳʰʝ,  ʯʝʤ 
ʚ ʢʦʥʪʨʦʣʝ, ʥʘ 5,14%. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʦ ʩʦ-
ʜʝʨʞʘʥʠʶ ʚ ʢʨʦʚʠ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʦ-
ʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʠʟʫʯʘʝʤʫʶ ʜʦʙʘʚʢʫ, ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ 
ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4 ʠ 8%.  
ʋʢʨʝʧʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʨʦʩʷʪ ʥʘ 7% ʠ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʦʭʨʘʥʥʦ-
ʩʪʠ ʥʘ 2%. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʢʫʩʦʚʦʡ 

ʧʦʜʢʠʩʣʷʶʱʝʡ ʜʦʙʘʚʢʦʡ ʜʣʷ ʧʦʨʦʩʷʪ ʠʟ ʠʟʫʯʝʥʥʳʭ ʷʚʣʷʝʪʩʷ çʂʠʩʣʠʥ-
ʢʘ 2è, ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʠ ʜʦʣʦʤʠʪ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʚʥʝʜʨʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʤʟʘʚʦʜʘ çʅʦʩʦʚʠʯʠè ɼʦʙʨʫʰ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 
ʛʦʣʦʚ ʩʚʠʥʝʡ ʩʦʩʪʘʚʠʣʘ 28217000 ʨʫʙʣʝʡ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺʢʫʩʦʚʳʝ ʧʦʜʢʠʩʣʷʶʱʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʩʦʜʝʨ-

ʞʘʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʷʙʣʦʯʥʫʶ ʠ ʷʥʪʘʨʥʫʶ), 
ʢʦʨʤʦʚʦʡ ʤʝʣ ʠ ʜʦʣʦʤʠʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʝʜʘʥʠʷ ʠ 
ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʨʤʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʝʪ ʜʦʙʘʚʢʘ, ʩʦ-
ʜʝʨʞʘʱʘʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʠ ʜʦʣʦʤʠʪ. ɺʚʝʜʝʥʠʝ ʝʝ ʚ 
ʨʘʮʠʦʥ ʧʦʨʦʩʷʪ ʚ ʜʦʟʝ 0,5% ʢ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʘʤ  ʩʧʦʩʦʙʩʪ-
ʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 7,2%, ʫʚʝʣʠ-
ʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘ 2% ʠ ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘ 7%. 
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ɼʦʙʘʚʢʘ çʂʠʩʣʠʥʢʘ 2è ʪʝʭʥʦʣʦʛʠʯʥʘ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʥʝ ʜʘʝʪ ʦʩʣʦʞ-
ʥʝʥʠʡ. ʗʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʝʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ ʩʦʩʪʘʚʣʷʝʪ 4,4 ʨʫʙʣʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʨʦʩʷʪ ʨʝʢʦʤʝʥ-

ʜʫʝʤ ʧʨʠʤʝʥʷʪʴ ʚʢʫʩʦʚʫʶ ʧʦʜʢʠʩʣʷʶʱʫʶ ʜʦʙʘʚʢʫ çʂʠʩʣʠʥʢʘ 2è ʚ 
ʨʘʩʯʝʪʝ 0,5% ʢ ʢʦʤʙʠʢʦʨʤʫ (5 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʢʦʨʤʦʚ ʩ ʥʠʟʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʜʦʟʫ ʜʦʙʘʚ-
ʢʠ ʜʦʧʫʩʢʘʝʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʚ ʜʚʘ ʨʘʟʘ ï ʜʦ 1,0% (10 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ). 
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(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.01.2010) 

 
ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʧʦʠʩʢʠ ʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʜʘʣʴʥʝʡʰʝʡ ʨʘʩʰʠʬʨʦʚʢʝ ʨʦʣʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʫʪʦʯʥʷʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦ-
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ʚʳʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʧʦ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʘʤ 
ʧʠʪʘʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʂ 
ʯʠʩʣʫ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʩʷ ʭʨʦʤ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʦʙʤʝʥʝ ʙʝʣʢʦʚ, 
ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʬʝʨʤʝʥʪʦʚ [1ï16]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʭʨʦʤʘ ʥʘ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʝ ʥʝʪʝʣʝʡ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ɿɸʆ çɸʛʨʦ-ɸʪʷʰʝʚʦè ɸʪʷʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 
ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʥʘ ʥʝʪʝʣʷʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʙʳʣʠ ʧʨʦʚʝ-
ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʫʨʦʚʥʝʡ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ 
ʞʠʚʦʪʥʳʭ  ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʥʝʪʝʣʠ-ʘʥʘʣʦʛʠ 19-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʞʠ-
ʚʦʪʥʳʭ ʧʦ 15 ʛʦʣʦʚ  ʚ ʢʘʞʜʦʡ. ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟ-
ʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘ-
ʣʠ ʨʘʮʠʦʥʳ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ 
ʈɸʉʍʅ (2003). ʈʘʮʠʦʥʳ ʩʦʩʪʘʚʣʷʣʠʩʴ ʩ ʫʯʝʪʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʤʝʩʪʥʳʭ ʢʦʨʤʦʚ ʠ ʨʘʟʣʠʯʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʥʠʭ ʭʨʦʤʘ. 
ɼʦʟʠʨʦʚʢʠ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʘ ʚ 
ʢʦʨʤʘʭ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨ-
ʤʘʤ [4,12] ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦ-
ʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 5,20 ʤʛ ʭʨʦʤʘ ʥʘ 100 ʢʛ ʞʠʚʦʡ 
ʤʘʩʩʳ. 
ɺʟʚʝʰʠʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʧʨʦʤʝʨʦʚ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ɸ.ʀ. ʆʚʩʷʥʥʠʢʦʚʳʤ [15]. 
ɼʝʬʠʮʠʪ ʭʨʦʤʘ ʚʦ ʚʨʝʤʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʚʦʩʧʦʣʥʷ-

ʣʠ ʚʚʝʜʝʥʠʝʤ ʚ ʨʘʮʠʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʠʜʘ ʭʨʦʤʘ, 
ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ ʪʝʤʥʦ-
ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʚʦʜʝ ʠ ʩʧʠʨʪʝ (ɻʆʉʊ 4473ï78). ɼʦʙʘʚ-
ʢʫ ʭʨʦʤʘ ʩʢʘʨʤʣʠʚʘʣʠ ʚ ʩʫʭʦʤ ʚʠʜʝ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʷ ʩ 
ʢʦʥʮʝʥʪʨʘʪʘʤʠ. 
ʇʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʨʘʮʠʦʥʳ ʜʣʷ ʞʠʚʦʪʥʳʭ ʦʪʚʝʯʘʣʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʦʪ-
ʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ ʭʨʦʤʘ ï ʧʦʚʳʰʝʥʥʳʡ, ʧʦʥʠʞʝʥʥʳʡ ʠ ʦʧʪʠ-
ʤʘʣʴʥʳʡ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ 

 

ɺʦʟʨʘʩʪ, ʤʝʩ 

ʋʨʦʚʝʥʴ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ, ʤʛ/ʛʦʣ. ʚ ʩʫʪʢʠ (Ñ,  %) 

ʆʧʪʠʤʘʣʴʥʳʡ 
(1 ʛʨʫʧʧʘ) 

ʇʦʥʠʞʝʥʥʳʡ 
(2 ʛʨʫʧʧʘ) 

ʇʦʚʳʰʝʥʥʳʡ 
(3 ʛʨʫʧʧʘ) 

ʅʝʪʝʣʠ 
19ï21 22,35 6,31 (ï71,8%) 38,39 (+7 1,8%) 
21ï23 24,40 6,50 (ï73,4 %) 42,30 (+73,4 %) 
23ï25 26,43 6,76 (ï74,4 %) 43,10 (+74,4%) 
25ï27 28,41 8,57 (ï73,4 %) 49,25 (+73,4 %) 
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ʆʩʥʦʚʥʳʝ ʨʘʮʠʦʥʳ ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʷʣʠ ʠʟ ʩʝʥʘ ʣʶʮʝʨʥʦʚʦʛʦ, ʩʝ-
ʥʘʞʘ ʣʶʮʝʨʥʦʚʦʛʦ, ʩʠʣʦʩʘ ʢʫʢʫʨʫʟʥʦʛʦ, ʢʦʥʮʝʥʪʨʘʪʦʚ, ʧʘʪʦʢʠ, ʧʦʚʘ-
ʨʝʥʥʦʡ ʩʦʣʠ, ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʮʠʥʢ, ʢʦʙʘʣʴʪ, ʡʦʜ) ʠ ʚʠʪʘʤʠʥ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʝʨʚʦʪʝʣʢʠ ʧʦʣʫʯʘʣʠ ʟʝʣʝʥʫʶ ʤʘʩʩʫ 
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʣʶʮʝʨʥʘ), ʜʝʨʪʴ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, 
ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʡʦʜ). ʇʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚ 
ʚʠʪʘʤʠʥʘʭ ɸ, ɼ, ɽ ʦʙʝʩʧʝʯʠʚʘʣʠ ʟʘ ʩʯʝʪ ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʚʚʝʜʝʥʠʷ 
ʠʭ ʤʘʩʣʷʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ çʊʨʠʚʠʪ-ɸɼ3ɽè ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. ɼʝʬʠʮʠʪ 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʩ ʫʯʝʪʦʤ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʢʦʨʤʘʭ ʚʦʩʧʦʣʥʷʣʠ ʜʘʯʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ 
ʩʦʣʝʡ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʜʘʚʘʣʠ ʚ ʩʤʝʩʠ ʩ ʢʦʥ-
ʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. 
ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʪʨʝʭʨʘʟʦʚʦʝ ʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʨʘʩʧʦ-

ʨʷʜʢʫ ʜʥʷ, ʧʨʠʥʷʪʦʤʫ ʚ ʭʦʟʷʡʩʪʚʝ. ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʦʚ ʚʝʣʩʷ ʢʦʥʪʨʦʣʴ ʟʘ 
ʧʦʝʜʘʝʤʦʩʪʴʶ ʢʦʨʤʦʚ ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ. 
ʈʦʩʪ ʥʝʪʝʣʝʡ ʠʟʫʯʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʞʝʤʝʩʷʯʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʚʟʚʝʰʠʚʘʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʠ 
ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪʳ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦ ʬʦʨ-
ʤʫʣʝ S. Brody. ʕʢʩʪʝʨʴʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚʟʷʪʠʝʤ ʦʩ-
ʥʦʚʥʳʭ ʧʨʦʤʝʨʦʚ ʠ ʚʳʯʠʩʣʝʥʠʝʤ ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘ-

ʢʦʥʦʤ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ ʢʦʨʨʝʣʷʮʠʠ ʚ ʭʦʜʝ ʬʠʣʦʛʝ-
ʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚ ʦʩʥʦʚʥʦʤ ʜʚʫʭ ʬʘʢʪʦ-
ʨʦʚ ï ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʬʦʨʤʠʨʫʶʪʩ ̫
ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʝʤʧʳ ʨʦʩʪʘ. ɺʥʫʪʨʝʥʥʠʡ ï ʵʪʦ ʨʝʩʫʨʩʳ 
ʩʘʤʦʛʦ ʦʨʛʘʥʠʟʤʘ ʩ ʫʯʝʪʦʤ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʝʛʦ 
ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪ.ʝ. ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥ-
ʮʠʘʣ. ʌʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʳʟʳʚʘʶʱʠʤʠ ʩʣʦʞʥʳʝ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠ 
ʨʘʟʚʠʪʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʙʠʦʣʦ-
ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [1ï16].  
ʍʘʨʘʢʪʝʨʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ ʷʚ-

ʣʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʢʦʩʚʝʥʥʫʶ ʧʨʠ-
ʞʠʟʥʝʥʥʫʶ ʦʮʝʥʢʫ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɾʠʚʘʷ ʤʘʩʩʘ ʠ ʝʝ ʠʟʤʝʥʝʥʠʝ ʧʦ-
ʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʦʨʛʘʥʠʟʤʘ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ 
ʵʥʝʨʛʠʠ, ʦ ʭʘʨʘʢʪʝʨʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ 
ʧʨʠʨʦʩʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ [2,3,5]. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ ʥʝʪʝʣʝʡ ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʥʘʤʠ ʙʳʣ ʠʟʫʯʝʥ ʨʷʜ 
ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʞʠʚʘʷ ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʦʪ-
ʥʦʩʠʪʝʣʴʥʳʡ ʠ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪʳ). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʚʝ-
ʣʠʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʥʝʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʧʳʪʘ 
(ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʥʝʪʝʣʝʡ, ʢʛ 
 

ɺʦʟʨʘʩʪ, ʤʝʩ 
ɻʨʫʧʧʘ 

1 2 3 
19 409,8Ñ1,22 408,8Ñ1,48 408,6Ñ1,50 
20 429,8Ñ1,19 428,4Ñ1,47 428,5Ñ1,49 
21 449,6Ñ1,16 447,9Ñ1,46 448,2Ñ1,48 
22 469,3Ñ1,15 467,3Ñ1,44 467,9Ñ1,48 
23 488,9Ñ1,14 486,6Ñ1,42 487,4Ñ1,46 
24 508,4+1,15 505,8Ñ1,41 506,8Ñ1,44 
25 527,5Ñ1,13 524,7Ñ1,39 525,9Ñ1,43 
26 546,4Ñ1,11 543,0Ñ1,35 544,6Ñ1,40 
27 565,2Ñ1,08 561,1Ñ1,31 563,2Ñ1,37 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ  ʟʘ ʦʧʳʪ 155,4Ñ0,49 152,3Ñ0,29 154,6Ñ0,31 

 
ʅʝʪʝʣʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʦʪ 19 ʜʦ 27 ʤʝʩʷʮʝʚ, ʧʦʣʫʯʘʚʰʠʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʭʨʦʤʘ, ʫʚʝʣʠʯʠʣʠ ʩʚʦʶ ʤʘʩʩʫ ʥʘ 155,4 ʢʛ, ʪʦʛʜʘ 
ʢʘʢ ʠʭ ʘʥʘʣʦʛʠ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ï ʪʦʣʴʢʦ ʥʘ 152,3 ʢʛ, ʠʣʠ ʥʘ 2,0% 
ʤʝʥʴʰʝ, ʯʝʤ ʞʠʚʦʪʥʳʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ʋʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʚ 
ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʪʴʝʡ (ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʭʨʦʤʘ) 
ʩʦʩʪʘʚʠʣʦ 0,5%. ʊʘʢ, ʝʩʣʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʞʠʚʦʪʥʳʭ ʥʘ ʦʧʳʪ ʞʠʚʘʷ 
ʤʘʩʩʘ ʫ ʥʝʪʝʣʝʡ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ, ʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘʙʣʶʜʘ-
ʶʪʩʷ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʝ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʧʦ ʞʠʚʦʡ ʤʘʩ-
ʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢ ʢʦʥʮʫ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʪʝʣʝʡ. ɺ 27-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 
ʥʝʪʝʣʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʠ ʞʠʚʫʶ ʤʘʩʩʫ ʥʘ 1 ʢʛ (ʈ<0,05) ʠ 2,0 
ʢʛ, ʯʪʦ ʥʘ 0,8% ʠ 0,4% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ ʠʟ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 
ʛʨʫʧʧ. 
ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʚʠʜʥʳ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʥʝʪʝʣʝʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ, 
ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʘʤ (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʥʝʪʝʣʝʡ, ʛ 

 

ɺʦʟʨʘʩʪ, ʤʝʩ 
ɻʨʫʧʧʘ 

1 2 3 
20 666Ñ3,04 655Ñ2,57 663Ñ2,64 
21 661Ñ3,06 650Ñ1,97 659Ñ2,35 
22 657Ñ3,11 646Ñ1,82 654Ñ1,91 
23 654Ñ2,68 644Ñ1,55  649Ñ1,49 
24 650Ñ2,57 638Ñ1,29 646Ñ1,14 
25 637Ñ1,55 631Ñ1,20 637Ñ0,79 
26 629Ñ1,54 609Ñ0,66 625Ñ1,20 
27 625Ñ1,25 604Ñ0,80 620Ñ0,91 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʦʧʳʪ 648Ñ2,05 634Ñ1,21 644Ñ1,29 

 
ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʠ ʚʳʩʦʢʠʝ ʧʨʠʨʦʩʪʳ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʧʦʣʫʯʝʥʳ 

ʦʪ ʥʝʪʝʣʝʡ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʝʪʝʣʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 648 ʛ, 
ʯʪʦ ʥʘ 14 ʛ (ʈ<0,01), ʠʣʠ ʥʘ 2,2% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ 
ʛʨʫʧʧʳ, ʠ ʥʘ 4 ʛ, ʠʣʠ 0,7%, ʯʝʤ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 
ʫʨʦʚʥʷ ʭʨʦʤʘ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʨʦʩʪ ʥʝʪʝʣʝʡ ʥʝʩʢʦʣʴʢʦ ʫʛʥʝʪʘʣʩʷ, ʦʜ-
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ʥʘʢʦ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʙʳʣʠ ʥʘ 1,6 % ʚʳʰʝ, ʯʝʤ ʧʨʠ ʜʝʬʠ-
ʮʠʪʝ ʵʣʝʤʝʥʪʘ. 
ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ ʚ ʨʘʮʠʦʥʘʭ ʥʝʪʝʣʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʦʚʳʰʝʥʥʳʤ ʠ ʦʩʦʙʝʥʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 21-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï 
ʥʘ 1,4% (ʈ<0,05) ʠ 1,7%; ʚ 23-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï ʥʘ 1,6 % (ʈ<0,05) ʠ 
0,8 %; ʚ 25-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï ʥʘ 1,0 % (ʈ<0,05), ʘ ʢ 27 ʤʝʩʷʮʘʤ ï ʥʘ 
3,4% (ʈ<0,01) ʠ 0,8% (ʈ<0,05). 
ɺ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʭʨʦʤʘ ʚ 

ʨʘʮʠʦʥʘʭ ʥʝʪʝʣʝʡ ʥʘ ʚʝʣʠʯʠʥʫ ʠʭ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʥʝʪʝʣʝʡ, ʢʛ 
 

ɺʦʟʨʘʩʪ, ʤʝʩ 
ɻʨʫʧʧʘ 

1 2 3 
20 20,0 Ñ 0,09 19,7 Ñ 0,07 19,9 Ñ 0,07 
21 19,8 Ñ 0,09 19,5 Ñ 0,05 19,8 Ñ 0,07 
22 19,7 Ñ 0,09 19,4 Ñ 0,05 19,6 Ñ 0,05 
23 19,6 Ñ 0,08 19,3 Ñ 0,04 19,5 Ñ 0,04 
24 19,5 Ñ 0,07 19,1 Ñ 0,03 19,4 Ñ 0,03 
25 19,1 Ñ 0,05 18,9 Ñ 0,03 19,1 Ñ 0,02 
26 18,9 Ñ 0,04 18,3 Ñ 0,02 18,7 Ñ 0,03 
27 18,8 Ñ 0,03 18,1 Ñ 0,01 18,6 Ñ 0,02 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʦʧʳʪ 155,4 152,3 154,6 

 
ɿʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 19- ʜʦ 27-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʠʟʫʯʘʝʤʳʭ ʫʨʦʚʥʷʭ ʭʨʦʤʘ ʧʨʠʨʦʩʪ ʘʙʩʦʣʶʪʥʦʡ ʞʠʚʦʡ ʤʘʩ-
ʩʳ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ. 
ʊʘʢ, ʫ ʥʝʪʝʣʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʚ ʮʝʣʦʤ ʟʘ ʧʝ-

ʨʠʦʜ ʩʦʩʪʘʚʠʣ 155,4 ʢʛ, ʘ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʭ ʦʥ ʙʳʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ 152,3 ʠ 154,6 ʢʛ, ʯʪʦ ʥʘ 2,0% ʠ 0,5% ʤʝʥʴʰʝ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ-
ʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʥʝ ʤʦʞʝʪ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 
ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ [6]. 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʞʠʚʦʪʥʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣ-
ʢʦʚ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʧʨʦʜʫʢʮʠʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʘ 
ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [12]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 
ʨʦʩʪʘ. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ 
ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʥʝʪʝʣʝʡ ʚ ʧʝʨʚʦʡ 
ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 32,14%, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ,  
ʥʘ 0,46% ʠ ʪʨʝʪʴʝʡ ï ʥʘ 0,06%. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʭʨʦʤʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʧʨʦʮʝʩʩʳ ʘʩʩʠʤʠʣʷʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ (ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʝʪʝʣʝʡ, % 
 

ɺʦʟʨʘʩʪ, ʤʝʩ 
ɻʨʫʧʧʘ 

1 2 3 
19ï20 4,76 4,71 4,75 
20ï21 4,50 4,45 4,52 
21ï22 4,29 4,24 4,28 
22ï23 4,09 4,05 4,08 
23ï24 3,91 3,85 3,90 
24ï25 3,69 3,67 3,70 
25ï26 3,52 3,43 3,49 
26ï27 3,38 3,28 3,36 

ɿʘ ʦʧʳʪ  32,14 31,68 32,08 

 
ɿʘʢʣʶʯʝʥʠʝ. ʆʧʪʠʤʠʟʘʮʠʷ ʭʨʦʤʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʝʪʝʣʝʡ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʋɼʂ 636.087.72 
 
ʇʈʀʄɽʅɽʅʀɽ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ʀ ʅɽʆʈɻɸʅʀʏɽʉʂʆɻʆ 
ʉɽʃɽʅɸ ɺ ʂʆʈʄʃɽʅʀʀ ɹʓʂʆɺ-ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 

 
ʀ.ʀ. ɻʆʈʗʏɽɺ, ʄ.ʄ. ʂɸʈʇɽʅʗ, ʅ.ɻ. ʂʆʈɹɸʅ 

ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè  

ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 210026 
 

(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.01.2010) 
 

ɺʚʝʜʝʥʠʝ. ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʤʠʨʦʚʦʡ ʦʧʳʪ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪ-
ʚʘ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ 
ʞʠʚʦʪʥʳʭ ï ʵʪʦ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʮʠʶ. 
ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 
ʧʣʝʤʝʥʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ ʚʳʙʨʘʢʦʚʢʠ 
ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ [3]. ʇʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʤʝʝʪ ʦʩʦʙʝʥ-
ʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ.  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʥʝʝ ʥʝ ʫʯʠʪʳʚʘʶʱʠʭʩʷ, ʥʦ ʦʢʘʟʳʚʘʶʱʠʭ 
ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʦʪʥʦʩʠʪʩʷ ʩʝʣʝʥ ī ʦʜʠʥ 
ʠʟ ʥʝʟʘʤʝʥʠʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʉʝʣʝʥ ʦʙ-
ʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠ-
ʬʠʢʘʮʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʆʥ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩ-
ʚʦʝʥʠʝ ʠ ʨʘʩʭʦʜ ʚʠʪʘʤʠʥʦʚ ɸ, ʉ ʠ ɽ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʘ-
ʥʳ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʦʙʤʝʥʘ. ʄʠʢʨʦʵʣʝʤʝʥʪ ʩʝʣʝʥ ʚʣʠʷʝʪ 
ʥʘ ʧʨʦʮʝʩʩʳ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʨʝʛʫʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʥʫʶ ʨʝʘʢʪʠʚ-
ʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʨʝʛʫʣʠʨʫʝʪ ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ  
ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ. 
ɹʝʣʘʨʫʩʴ ʦʪʥʦʩʠʪʩʷ ʢ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʩ ʥʠʟʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʩʝʣʝʥʘ ʚ ʧʦʯʚʘʭ ʠ ʢʦʨʤʘʭ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʦʟʥʠʢʘʝʪ ʪʦʨʤʦʞʝʥʠʝ 
ʨʦʩʪʘ, ʤʳʰʝʯʥʘʷ ʜʠʩʪʨʦʬʠʷ (ʙʝʣʦʤʳʰʝʯʥʘʷ ʙʦʣʝʟʥʴ), ʥʝʢʨʦʟ ʧʝʯʝʥʠ, ʘ 
ʫ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ. ʇʦ-
ʵʪʦʤʫ ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʭ ʧʦ ʩʝʣʝʥʫ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-
ʜʠʤʳʤ [1,5]. 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʜʦʙʘʚʦʢ ʩʝʣʝʥʘ ʠʩʧʦʣʴʟʘ-

ʚʘʣʠʩʴ ʝʛʦ ʩʦʣʠ ï ʩʝʣʝʥʠʪʳ ʠ ʩʝʣʝʥʘʪʳ, ʪ.ʝ. ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ 
ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ʆʜʥʘʢʦ ʩʝʣʝʥʠʪ ʠ ʩʝʣʝʥʘʪ ʥʘʪʨʠʷ ï ʦʩʥʦʚʥʳʝ ʥʝʦʨʛʘ-
ʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ï ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʪʦʢʩʠʯʥʳʤʠ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ 
ʢʦʣʠʯʝʩʪʚʘʭ. ʉʝʣʝʥʠʪ, ʢʨʦʤʝ ʪʦʛʦ, ʧʣʦʭʦ ʚʩʘʩʳʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʝʛʦ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʥʝ ʵʬʬʝʢʪʠʚʥʦ[7]. 
ɺʟʘʤʝʥ ʩʝʣʝʥʠʪʘ ʥʘʪʨʠʷ ʢʦʤʧʘʥʠʷ çʆʣʪʝʢè (ʀʨʣʘʥʜʠʷ) ʝʱʝ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʧʨʝʜʣʦʞʠʣʘ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ ï ʧʨʝʧʘʨʘʪ ʉʝʣ-ʇʣʝʢʩ, 
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ʩʦʜʝʨʞʘʱʠʡ ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩʝʣʝʥʘ. ʆʥ ʩʦʩʪʦʠʪ ʥʘ 98 % ʠʟ ʩʝʣʝʥʦ-
ʤʝʪʠʦʥʠʥʘ ʠ ʩʝʣʝʥʮʠʩʪʝʠʥʘ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʥʘ-
ʨʫʞʝʥʥʳʭ ʚ ʧʰʝʥʠʮʝ, ʩʦʝ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʘʭ. ɺ 1 ʢʛ ʉʝʣ-ʇʣʝʢʩʘ ʩʦʜʝʨ-
ʞʠʪʩʷ 1 ʛ ʯʠʩʪʦʛʦ ʩʝʣʝʥʘ [6]. ʆʩʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨ-
ʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʝʥʘ (ʉʝʣ-ʇʣʝʢʩʘ) ʧʦʩʣʫʞʠʣʦ ʩʚʦʡʩʪʚʦ ʜʨʦʞʞʝʡ ʫʩʚʘʠʚʘʪʴ 
ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ ʩʝʣʝʥ ʚʤʝʩʪʦ ʩʝʨʳ ʜʣʷ ʩʠʥʪʝʟʘ ʘʤʠʥʦʢʠʩʣʦʪ. ʕʪʦ ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʫʶ ʵʨʫ ʚ ʢʦʨʤʣʝʥʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʟʜʦʨʦʚʴʝ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʦʛʘʱʝʥʥʳʝ ʩʝʣʝʥʦʤ ʤʷʩʦ, 
ʤʦʣʦʢʦ, ʷʡʮʘ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ [4,8]. 
ɺ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩʝʣʝʥʘ (ʉʝʣ-

ʇʣʝʢʩʘ) ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʠʩʧʳʪʘʥʠʷ ʠ 
ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝ-

ʣʝʥʘ (ʉʝʣ-ʇʣʝʢʩʘ) ʚ ʨʘʮʠʦʥʘʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʛʦ 
ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ī ʩʝʣʝʥʠʪʦʤ ʥʘʪʨʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘ-

ʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠ̫ ʪʠʷ 
çɺʠʪʝʙʩʢʦʝ ʧʣʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝè ʥʘ ʙʳʢʘʭ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ ʯʝʨʥʦ-
ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ 
ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩ-
ʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʛʝʥʦʪʠʧʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝ-
ʜʝʥʥʦʡ ʚ ʪʘʙʣ. 1. 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

 

ɻʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ 
ʙʳʢʦʚ ʚ 
ʛʨʫʧʧʝ 

ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ 
ʦʧʳʪʘ, ʜʥʝʡ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 
ʙʳʢʦʚ 

ʋʨʦʚʝʥʴ 
ʩʝʣʝʥʘ ʚ 
ʨʘʮʠʦʥʝ, 
ʤʛ/ʢʛ ʉɺ 

1-ʷ ʢʦʥʪʨʦʣʴ-
ʥʘʷ 8 90 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʩ 
ʧʨʝʤʠʢʩʦʤ, ʚʢʣʶʯʘʶɦ ʠʤ 
ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ 

0,1 

2-ʷ ʦʧʳʪʥʘʷ 8 90 
ʆʈ ʩ ʧʨʝʤʠʢʩʦʤ, ʚʢʣʶ-
ʯʘʶʱʠʤ ʦʨʛʘʥʠʯʝʩʢʠʡ 
ʩʝʣʝʥ (ʉʝʣ-ʇʣʝʢʩ) 

0,1 

 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʟʷʪʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ  ʜʦʟʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʝʥʘ ī 0,1 ʤ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ. 
ɺ ʩʦʩʪʘʚ ʟʠʤʥʝʛʦ ʨʘʮʠʦʥʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʣʠ ʩʝʥʦ 

ʟʣʘʢʦʚʦʝ ī 53 % ʠ ʢʦʤʙʠʢʦʨʤ (ʂ-66 ɹ) ī 47 % ʧʦ ʦʙʱʝʡ ʧʠʪʘʪʝʣʴʥʦ-
ʩʪʠ. ɺ ʨʘʮʠʦʥʳ ʚʚʦʜʠʣʠ ʩʫʭʦʝ ʤʦʣʦʢʦ, ʩʘʭʘʨ, ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ ʠ 
ʩʦʣʴ ʧʦʚʘʨʝʥʥʫʶ. 
ɺ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
ī ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ; 
ī ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ; 
ī ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ; 
ī ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ. 
ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ Excel ʠ Statistica. ʀʟ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ (ʄ), 
ʦʰʠʙʢʫ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (m), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (ʉv) ʩ 
ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ 
ʨʘʙʦʪʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ: *ʈ<0,05; 
**ʈ<0,01; ***ʈ<0,001. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 
90 ʜʥʝʡ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 1-ʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 734 ʢʛ ʜʦ 808 ʢʛ. ɺʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʪʠ ʧʦ-
ʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 733 ʠ 810 ʢʛ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʟʘ 
ʧʝʨʠʦʜ ʦʧʳʪʘ ʚʦ 2-ʡ ʛʨʫʧʧʝ ʨʘʚʥʷʣʩʷ 856 ʛ, ʯʪʦ ʚʳʰʝ ʥʘ 4,1 % ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (822 ʛ). ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʣʝʜ-
ʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʝʣʝʥ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʣʫʯʰʝ ʫʩ-
ʚʘʠʚʘʝʪʩʷ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʝʥʦʤ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʢʘʟʳʚʘʝʪ 
ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʤʝʥ ʚʝɦ ʝʩʪʚ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ  

ʧʨʠʨʦʩʪʦʚ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
 

ɻʨʫʧʧʳ ɾʠʚʘʷ ʤʘʩʩʘ ʚ 
ʥʘʯʘʣʝ ʦʧʳʪʘ, ʢʛ 

ɾʠʚʘʷ ʤʘʩʩʘ 
ʚ ʢʦʥʮʝ 
ʦʧʳʪʘ, ʢʛ 

ɺʘʣʦʚʦʡ 
ʧʨʠʨʦʩʪ, ʢʛ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 
ʧʨʠʨʦʩʪ 

ʛ 
ʚ % 

ʢ ʢʦʥʪʨʦʣʶ 
1-ʷ ʢʦʥʪʨʦʣʥɹʘʷ 734Ñ28,7 807Ñ23,7 74Ñ5,61 822Ñ84,6 100 
2-ʷ ʦʧʳʪʥʘʷ 733Ñ25,1 810Ñ22,4 77Ñ4,39 856Ñ62,5 104,1 

  

ʆʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʧʦʜʦʧʳʪʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʫʜʠʣʠ ʧʦ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʦʤʫ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʨʦʚʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʠʠ ʚ ʢʨʦʚʠ ʙʳʢʦʚ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʦʨʛʘʥʠ-
ʯʝʩʢʠʡ ʩʝʣʝʥ, ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʛʝʤʦʛʣʦʙʠʥ (ʥʘ 2,6 %), ʵʨʠʪʨʦʮʠ-
ʪʳ (ʥʘ 0,7 %), ʪʨʦʤʙʦʮʠʪʳ (ʥʘ 3,5 %), ʛʣʶʢʦʟʘ (ʥʘ 5,8 %) ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʆʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚʳʷʚʣʝʥʘ ʧʦ 
ʩʦʜʝʨʞʘʥʠʠ ʚ ʢʨʦʚʠ ʢʘʨʦʪʠʥʘ ʥʘ 36,3 % (ʈ<0,01), ʚʠʪʘʤʠʥʘ ɸ ī ʥʘ 20,8 % 
(ʈ<0,05) ʠ ʚʠʪʘʤʠʥʘ ɽ ī ʥʘ 20,4 % (ʈ<0,05). ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʩʚʷʟʘʥʘ ʩ 
ʪʝʤ, ʯʪʦ ʩʝʣʝʥ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʦʪʠʥʘ, ʚʠʪʘʤʠʥʘ ɸ ʠ ɽ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝ-
ʣʝʥ ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʪʘʤʠʥʦʤ ɽ ʚ ʩʦʩʪʘʚʝ ʤʝʤʙʨʘʥ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʤʘʢ-
ʨʦʩʦʤ ʚʳʧʦʣʥʷʝʪ ʠ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ [2], ʢʘʢ çʛʝʥʝʨʘʣè ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʦʚ (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3. ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʳ 
ʇʝʨʠʦʜ ʦʧʳʪʘ 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 
ʅʘʯʘʣʦ ʂʦʥʝʮ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 
1 114Ñ2,73 116Ñ3,01 100 
2 112Ñ4,21 119Ñ2,47 102,6 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 
1 6,85Ñ0,31 7,18Ñ0,26 100 
2 6,52Ñ0,28 7,23Ñ0,24 100,7 

ʊʨʦʤʙʦʮʠʪʳ, ʪʳʩ/ʤʤ3 
1 257Ñ8,31 272Ñ7,41 100 
2 253Ñ7,54 289Ñ6,29 106,2 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʤʤʦʣʴ/ʣ 
1 337Ñ8,12 342Ñ7,59 100 
2 335Ñ6,54 354Ñ5,78 103,5 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 
1 2,64Ñ0,19 2,73Ñ0,21 100 
2 2,61Ñ0,17 2,89Ñ0,16 105,8 

ɺʠʪʘʤʠʥ ɸ, ʤʢʤʦʣʴ/ʣ 
1 0,43Ñ0,04 0,48Ñ0,02 100 
2 0,41Ñ0,03 0,58Ñ0,03* 102,8 

ʂʘʨʦʪʠʥ, ʤʢʤʦʣʴ/ʣ 
1 3,46Ñ0,24 3,88Ñ0,21 100 
2 3,38Ñ0,19 5,29Ñ0,25** 136,3 

ɺʠʪʘʤʠʥ ɽ, ʤʢʤʦʣʴ/ʣ 
1 8,6Ñ0,34 9,3Ñ0,41 100 
2 8,7Ñ0,23 11,2Ñ0,52* 120,4 
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ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ 
ʞʠʚʦʪʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɼʦʩʪʦʚʝʨʥʳʤ ʦʢʘʟʘ-
ʣʦʩʴ ʨʘʟʣʠʯʠʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɔ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪ-
ʥʳʭ 2-ʡ ʛʨʫʧʧʳ (ʥʘ 16,6 %, ʈ<0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦ-
ʢʦʤ ʚʣʠʷʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʝʥʘ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʦʨʛʘʥʠʟʤʘ (ʪʘʙʣ. 4).  
ɹʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦ-

ʩʪʘʚʫ ʢʨʦʚʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʦʜ-
ʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʵʪʦʤ ʵʣʝʤʝʥʪʝ. ɽʩʣʠ 
ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʢʨʦʚʠ ʥʠʞʝ 0,8ī1 ʤʢʤʦʣʴ/ʣ, ʪʦ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-
ʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʦʨʛʘʥʠʟʤʘ ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ [2]. 

 
ʊʘʙʣʠʮʘ 4. ɹʝʣʢʦʚʳʡ ʩʦʩʪʘʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

 

ɻʨʫʧʧʳ ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ ɸʣʴʙʫʤʠʥʳ, % 
ɻʣʦʙʫʣʠʥʳ, % 

ɚ ɓ ɔ 
ʅʘʯʘʣʦ ʦʧʳʪʘ 

1 72,8Ñ4,56 39,5Ñ2,74 12,8Ñ1,43 15,5Ñ1,24 32,2Ñ1,37 
2 72,3Ñ3,21 39,2Ñ1,79 12,4Ñ1,16 15,1Ñ0,93 32,7Ñ1,79 

ʂʦʥʝʮ ʦʧʳʪʘ 
1 79,1Ñ3,29 41,3Ñ1,02 13,1Ñ0,81 12,5Ñ1,12 33,1Ñ1,43 
2 80,7Ñ2,04 41,7Ñ0,94 10,4Ñ1,06 9,3Ñ0,86 38,6Ñ1,38* 

 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʢʨʦʚʠ ʙʳʢʦʚ-
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʦʨʛʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʩʦʩʪʘʚʣʷʣʦ 1,21 
ʤʢʤʦʣʴ/ʣ, ʯʪʦ ʚʳʰʝ ʥʘ 13,1% (ʈ<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 
(ʪʘʙʣ. 5). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʣʝʥ ʧʨʦʷʚʠʣ ʩʠʥʝʨʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
ʥʘ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ 
ʧʦʚrʩʠʣʦʩʴ ʧʦ ʮʠʥʢʫ ʥʘ 18,5% (ʈ<0,01), ʤʘʨʛʘʥʮʫ ī ʥʘ 30,8% (ʈ<0,01), 
ʤʝʜʠ ī ʥʘ 17,8% (ʈ<0,001), ʢʦʙʘʣʴʪʫ ī ʥʘ 8,3% (ʈ<0,05). 

 
ʊʘʙʣʠʮʘ 5. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʤʠʥʝʨʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʤʤʦʣʴ/ʣ 

ʇʝʨʠʦʜʳ ʦʧʳʪʘ 
ʅʘʯʘʣʦ ʂʦʥʝʮ 

ɻʨʫʧʧʳ 
1 2 1 2 

ʂʘʣʴʮʠʡ  2,9Ñ0,12 2,8Ñ0,08 3,2Ñ1,10 3,4Ñ0,09 
ʌʦʩʬʦʨ 2,1Ñ0,14 2,0Ñ0,07 2,2Ñ0,15 2,3Ñ0,11 
ʂʘʣʠʡ 13,2Ñ0,28 12,9Ñ0,35 13,6Ñ0,41 14,3Ñ0,29 
ʅʘʪʨʠʡ 124,8Ñ3,62 124,0Ñ4,08 143,5Ñ3,74 145,2Ñ3,86 
ʄʘʛʥʠʡ 1,1Ñ0,08 1,1Ñ0,09 1,3Ñ0,06 1,5Ñ0,05 
ʎʠʥʢ 54,2Ñ2,37 53,02Ñ1,86 58,3Ñ2,17 69,12Ñ1,93 **  
ʄʝʜʴ 16,64Ñ1,36 15,86Ñ1,43 19,94Ñ0,74 23,49Ñ0,42 
ʄʘʨʛʘʥʝʮ 2,09Ñ0,16 2,27Ñ0,21 2,95Ñ0,23 3,86Ñ0,14 **  
ʉʝʣʝʥ 1,01Ñ0,03 1,02Ñ0,04 1,07Ñ0,04 1,21Ñ0,02** 
ʂʦʙʘʣʴʪ 539Ñ11,24 532Ñ10,37 544Ñ9,37 589Ñ12,56 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʚʦ 2-ʡ ʛʨʫʧʧʝ ʧʦʚʳʩʠʣʦʩʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ: 
ʢʘʣʴʮʠʷ ï ʥʘ 6,2 %, ʬʦʩʬʦʨʘ ï ʥʘ 4,5, ʢʘʣʠʷ ï ʥʘ 5,1, ʥʘʪʨʠʷ ï ʥʘ 1,2 ʠ 
ʤʘʛʥʠʷ ï ʥʘ 15,4 %. 



91 

 

ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʝʥʘ ʚ ʨʘʮʠʦʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʢʘ-
ʟʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʠʭ ʦʨʛʘʥʠʟʤʘ (ʪʘʙʣ. 6). 

 
ʊʘʙʣʠʮʘ 6. ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʙʳʢʦʚ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʇʝʨʠʦʜʳ ʦʧʳʪʘ 
ʅʘʯʘʣʦ ʂʦʥʝʮ 

ɻʨʫʧʧʳ 
1 2 1 2 

ʃʝʡʢʦʮʠʪʳ, 10 9/ʣ 11,2Ñ0,39 10,7Ñ0,42 11,0Ñ0,51 10,1Ñ0,47 
ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʉʂ, % 4,4Ñ0,27 4,3Ñ0,31 4,6Ñ0,21 5,5Ñ0,24 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʉʂ,% 57,5Ñ1,87 57,4Ñ2,76 59,5Ñ2,38 68,3Ñ1,94 
ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠ-
ʪʦʚ, % 

32,7Ñ1,46 32,4Ñ1,53 33,2Ñ1,07 37,7Ñ1,13 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʤʠʢʨ.ʪʝʣ 3,35Ñ0,22 3,33Ñ0,21 4,51Ñ0,21 4,72Ñ0,07 
ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, % 10,3Ñ0,80 10,3Ñ0,35 13,6Ñ0,47 12,5Ñ0,25 
ʌʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ, ʪʳʩ.ʤʠʢʨ.ʪʝʣ 37,4Ñ2,27 35,6Ñ1,67 49,6Ñ3,88 46,6Ñ4,34 

 
ʊʘʢ, ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʉʂ) ʞʠʚʦʪʥʳʭ 

ʦʧrʪʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,95% (ʈ<0,05), ʝʝ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢ-
ʪʠʚʥʦʩʪʴ ï ʥʘ 8,8% (ʈ<0,05) ʠ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ ï 
ʥʘ 4,5% (ʈ<0,05). 
ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʚ 

ʢʦʨʤʣʝʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ  ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʉʝʣ-ʇʣʝʢʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʣʫʯʰʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʘʥʘʣʠʟʫ 
ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʧʦʜʦʧʳʪʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʪʘʙʣ. 7).  

 
ʊʘʙʣʠʮʘ 7. ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʧʦʜʦʧʳʪʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ɺ % 
ʢ ʢʦʥʪʨʦʣʶ 

1 2 
M Ñ m Cv M Ñ m Cv 

ʏʠʩʣʦ ʵʷʢʫʣʷʪʦʚ ʚ ʩʨʝʜʥʝʤ ʦʪ ʦʜʥʦʛʦ 
ʙʳʢʘ 36Ñ 3,93 31,3 38 Ñ 3,22 24,3 105,5 
ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ 5,09Ñ0,10 11,3 5,58Ñ0,12 16,1 109,6 
ɸʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʳ, ʙʘʣʣʦʚ 7,76Ñ0,06 2,09 7,95Ñ0,03 1,11 102,4 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ ʚ ʵʷʢʫʣʷʪʝ, 
ʤʣʨʜ/ʤʣ 1,09Ñ0,03 7,98 1,26Ñ0,04 9,54 106,4 
ʂʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʠʝʚ ʚ ʵʷʢʫʣʷʪʝ, 
ʤʣʨʜ. 5,55Ñ0,15 7,83 6,47Ñ0,13 7,83 116,6 

 
ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʚʰʠʭ 

ʉʝʣ-ʇʣʝʢʩ, ʙʳʣʠ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ: ʧʦ ʦʙʲʝʤʫ ʵʷʢʫʣʪ̫ʘ ï 
ʥʘ 9,6% (ʈ<0,05), ʘʢʪʠʚʥʦʩʪʠ ʩʧʝʨʤʠʝʚ ï ʥʘ 2,4%  (ʈ<0,05), ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʩʧʝʨʤʠʝʚ ʚ ʵʷʢʫʣʷʪʝ ï ʥʘ 6,4% (ʈ<0,01) ʠ ʢʦʣʠʯʝʩʪʚʫ ʩʧʝʨʤʠʝʚ ʚ 
ʵʷʢʫʣʷʪʝ ï ʥʘ 16,6% (ʈ<0,01). 
ʆʙʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʚʦ 2-ʡ 

ʛʨʫʧʧʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʉʝʣ-ʇʣʝʢʩ. ɺʦ 2-ʡ ʛʨʫʧʧʝ ʧʦ-
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ʣʫʯʝʥʦ ʙʦʣʴʰʝ ʵʷʢʫʣʷʪʦʚ ʥʘ 12,7%, ʥʘʢʦʧʣʝʥʦ ʙʦʣʴʰʝ ʩʧʝʨʤʦʜʦʟ ʥʘ 
9,3%, ʥʘ 1,0% ʩʥʠʟʠʣʘʩʴ ʚʳʙʨʘʢʦʚʢʘ ʩʧʝʨʤʦʜʦʟ (ʪʘʙʣ. 8). 

 
ʊʘʙʣʠʮʘ 8. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ  ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʳ 

ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ ɺ % ʢ 

ʢʦʥʪʨʦʣʶ 1 2 
ʇʦʣʫʯʝʥʦ ʵʷʢʫʣʷʪʦʚ 1475 1663 112,7 
ɺʳʙʨʘʢʦʚʘʥʦ ʵʷʢʫʣʷʪʦʚ 71 62 87,3 
ʅʘʢʦʧʣʝʥʦ ʩʧʝʨʤʦʜʦʟ 36141 39494 109,3 
ɺʳʙʨʘʢʦʚʘʥʦ ʩʧʝʨʤʦʜʦʟ ʧʦ ʧʝʨʝ-
ʞʠʚʘʝʤʦʩʪʠ 

 
1560 

 
1303 

 
83,5 

ʇʨʦʮʝʥʪ ʙʨʘʢʘ ʵʷʢʫʣʷʪʦʚ 4,8 3,7 ï 1,1 
ʇʨʦʮʝʥʪ ʙʨʘʢʘ ʩʧʝʨʤʦʜʦʟ 4,3 3,3 ï 1 

 
ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʩʝʣʝʥʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʝ (ʉʝʣ-ʇʣʝʢʩ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʝʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ (ʩʝʣʝʥʠʪʦʤ ʥʘʪʨʠʷ) ʚ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ-
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 
4,4%, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʵʷʢʫʣʷʪʘ ʥʘ 9,6  (ʈ<0,05), ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʨʤʠ-
ʝʚ ʚ ʵʷʢʫʣʷʪʝ ï ʥʘ 6,4% (ʈ<0,01), ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʠʝʚ ʚ ʵʢ̫ʫʣʷʪʝ ï ʥʘ 
16,6% (ʈ<0,01) ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʮʝʥʪʘ ʚʳʙʨʘʢʦʚʢʠ ʩʧʝʨʤʦʜʦʟ.  
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ɿɸʑʀʑɽʅʅʓʁ ʇʈʆʊɽʀʅ ɺ ʈɸʎʀʆʅɸʍ 
ʃɸʂʊʀʈʋʖʑʀʍ ʂʆʈʆɺ 

 
ʅ.ɸ. ʗʎʂʆ, ɽ.ɺ. ʃɽʊʋʅʆɺʀʏ, ɸ.ɸ. ʃɽʊʋʅʆɺʀʏ 

ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 

 ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 210026 
 

(ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.01.2010) 
 

ɺʚʝʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚʦʟʨʦʞʜʝʥʠʷ ʠ 
ʨʘʟʚʠʪʠʷ ʩʝʣʘ ʥʘ 2005ï2010 ʛʦʜʳè ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-
ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪ-
ʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ï ʜʦʚʝʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʢʦʨʦʚ ʜʦ 5 ʪʳʩ. ʢʠʣʦʛʨʘʤʤʦʚ ʤʦʣʦʢʘ ʚ ʛʦʜ [1]. ʈʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ 
ʟʘʜʘʯʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʝʟ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʘʥʥʦʛʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ 
[5,7,8].  
ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʧʦʣʥʦʩʪʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ, ʧʦʩʪʦʷʥʥʦ ʠʤʝʝʪʩʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʧʦ 
ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʡʥʳʭ ʢʦʨʦʚ ʧʨʦʪʝʠʥʦʤ, ʯʪʦ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʬʫʥʢʮʠʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʣʦʢʘ. ʇʨʠ-
ʯʠʥʦʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʢʦʨʤʣʝ-
ʥʠʷ ʜʦʡʥʳʭ ʢʦʨʦʚ ʦʪʚʦʜʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʢʘʯʝʩʪʚʫ ʧʨʦʪʝʠ-
ʥʘ ʠ ʝʛʦ ʨʘʩʱʝʧʣʷʝʤʦʩʪʠ ʚ ʨʫʙʮʝ ʞʚʘʯʥʳʭ. ʇʨʦʪʝʠʥ ʢʦʨʤʦʚ ʚ ʨʫʙʮʝ 
ʢʦʨʦʚ ʨʘʩʧʘʜʘʝʪʩʷ ʜʦ ʧʨʦʩʪʳʭ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʘʤʤʠʘʢʘ, ʯʘʩʪʴ 
ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʤʠʢʨʦʙʥʦʛʦ ʙʝʣʢʘ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ 
ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʢʨʦʚʴ ʠ ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʀ ʯʝʤ ʚʳʰʝ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʢʦʨʦʚʳ, ʪʝʤ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʝʝ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʚ ʧʨʦʪʝʠʥʝ ʟʘ ʩʯʝʪ ʤʠʢʨʦʙʥʦʛʦ ʙʝʣʢʘ [3,4,6]. ɽʩʣʠ ʧʦʪʨʝʙʥʦʩʪʴ 
ʦʨʛʘʥʠʟʤʘ ʚ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʟʘ ʩʯʝʪ ʦʢʠʩʣʝʥʠʷ ʙʝʣʢʦʚ, 
ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʪʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚ ʙʝʣʢʝ, ʪʦʯʥʝʝ ʚ ʥʝʟʘʤʝʥʠʤʳʭ 
ʘʤʠʥʦʢʠʩʣʦʪʘʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʠʭ ʠʟ ʧʠʱʝʚʘʨʠ-
ʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. ʇʨʠ ʵʪʦʤ ʚ ʢʠʰʝʯʥʠʢ ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʦʩʪʫʧʘʶʪ ʩ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʤ ʪʨʘʥʟʠʪʥʳʤ ʧʨʦʪʝʠʥʦʤ (ʥʝʨʘʩʧʘʜʘʝʤʳʤ ʚ ʨʫʙʮʝ) ʠ ʤʠʢ-
ʨʦʙʥʳʤ ʙʝʣʢʦʤ, ʩʠʥʪʝʟʠʨʫʝʤʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʫʙʮʘ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʩʠʥʪʝʟ ʤʠʢʨʦʙʥʦʛʦ 

ʙʝʣʢʘ ʚ ʨʫʙʮʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʤ ʣʠʰʴ ʥʘ 45ï
60%, ʘ ʦʩʪʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʧʦʩʪʫʧʘʪʴ ʩ ʢʦʨʤʦʤ, ʟʘʱʠʱʝʥ-
ʥʳʤ ʦʪ ʨʘʩʧʘʜʘ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ 
ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʠ 
ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʚ ʨʫʙʮʝ ʞʚʘʯʥʳʭ ʧʨʦʪʝʠʥʘ [2]. 
ʂʦʨʤʘ, ʩʦʜʝʨʞʘʱʠʝ ʥʠʟʢʦʨʘʩʧʘʜʘʝʤʳʡ ʚ ʨʫʙʮʝ ʠ ʚʳʩʦʢʦʧʝʨʝʚʘʨʠ-

ʤʳʡ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʦʪʝʠʥ ʩ ʭʦʨʦʰʠʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ (ʩʦ-
ʝʚʳʡ ʰʨʦʪ, ʢʫʢʫʨʫʟʥʳʡ ʛʣʶʪʝʥ, ʨʳʙʥʘʷ ʠ ʤʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ), ʜʦʨʦʛʠ, 
ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ. ʇʦ-
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ʵʪʦʤʫ ʟʘʱʠʪʘ ʦʪ ʨʘʩʧʘʜʘ ʧʨʦʪʝʠʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʢʦʨʤʣʝʥʠʷ 
ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɼʣʷ ʟʘʱʠʪʳ ʧʨʦʪʝʠʥʘ ʢʦʨʤʦʚ ʦʪ ʨʘʩʧʘʜʘ ʚ ʨʫʙʮʝ ʞʚʘʯʥʳʭ ʚ ʤʠʨʝ 

ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦ ʤʝʪʦʜʦʚ. ʕʪʦ ʠ ʚʣʘʛʦʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ (ʛʨʘʥʫʣʠ-
ʨʦʚʘʥʠʝ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ), ʠ ʦʙʨʘʙʦʪʢʘ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 
(ʬʦʨʤʘʣʴʜʝʛʠʜʘʤʠ, ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʢʦʥʜʝʥʩʘʪʦʤ ʥʠʟʢʦʤʦ-
ʣʝʢʫʣʷʨʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ), ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ [7]. 
ʆʜʥʦʡ ʠʟ ʥʦʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʟʘʱʠʱʘʶ-

ʱʠʭ ʧʨʦʪʝʠʥ ʢʦʨʤʦʚ ʦʪ ʨʘʩʧʘʜʘ ʚ ʨʫʙʮʝ, ʷʚʣʷʝʪʩʷ çʅʦʚʘʪʘʥ 50è. ɼʝʡ-
ʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʦʩʥʦʚʘʥʦ ʥʘ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ 
ʤʘʩʝʣ (ʵʚʛʝʥʦʣ, ʪʠʤʦʣ) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʤʘʨʛʘʥʝʮ, ʮʠʥʢ), ʢʦʪʦʨʳʝ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʣʢʘ ʚ ʨʫʙʮʝ ʟʘ 
ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʵʥʟʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʨʫʙʮʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʧʨʦʪʝʠʥʦʤ ʢʦʨ-
ʤʘ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪʩʷ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʩʳʯʫʛʘ.  
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʅʦʚʘʪʘʥ 50è 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʡʥʳʭ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʝ-
ʤʦʛʦ ʤʦʣʦʢʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʠʟ ʯʠʩʣʘ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʩʝʢʮʠʠ ʨʘʟʜʦʷ ʙʳʣʠ 
ʧʦʜʦʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦ-
ʨʦʜʳ, ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 550 ʢʛ, ʚʦʟʨʘʩʪ ï ʧʝʨʚʘʷ ʣʘʢʪʘʮʠʷ, ʤʝʩʷʮ 
ʣʘʢʪʘʮʠʠ ï 2ï3-ʡ. ʆʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʦʧʳʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʛʣʘʩʥʦ ʟʦʦʛʠʛʠʝ-
ʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʜʘʥʥʦʡ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʨʤʣʝʥʠʝ 
ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʧʨʠʥʷʪʦʡ ʥʘ ʢʦʤʧʣʝʢʩʝ ʪʝʭʥʦʣʦʛʠʠ.  
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʣʩʷ 15 ʜʥʝʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʜʙʦʨ ʞʠʚʦʪʥʳʭ, ʠʟʫʯʘʣʘʩʴ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ, ʫʯʝʪ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ 

 

ɻʨʫʧʧʳ 
ʞʠʚʦʪʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ 
ʛʦʣʦʚ 
ʚ ʛʨʫʧʧʝ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ, ʜʥʝʡ 
ʆʩʦʙʝʥʥʦʩʪʠ 
ʢʦʨʤʣʝʥʠʷ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 
ʧʝʨʠʦʜ 

ʋʯʝʪʥʳʡ 
ʧʝʨʠʦʜ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 15 60 ʆʈ 
ʆʧʳʪʥʘʷ 10 15 60 ʆʈ+ʜʦʙʘʚʢʘ 

 
ɺ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʚʭʦʜʠʣʠ: ʩʝʥʦ ʠʟ ʟʣʘʢʦʚʳʭ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʪʨʘʚ 1-ʛʦ ʢʣʘʩʩʘ, ʩʝʥʘʞ ʢʣʝʚʝʨʦʪʠʤʦʬʝʝʯʥʳʡ 1-ʛʦ ʢʣʘʩʩʘ, ʩʠʣʦʩ ʠʟ 
ʢʫʢʫʨʫʟʳ, ʩʚʝʢʣʘ ʢʦʨʤʦʚʘʷ ʠ ʢʘʨʪʦʬʝʣʴ, ʢʦʤʙʠʢʦʨʤ ʂʂ-61-ʉ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʘʭʘʨʘ ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʝʥʘ ʧʘʪʦʢʘ 
ʢʦʨʤʦʚʘʷ. 
ʂʦʨʤʣʝʥʠʝ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʥʦʨʤʘʤ ʈɸʉʍʅ 

(2003) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʞʠʚʦʪʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 
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ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʚʦʟʨʘʩʪʦʤ ʠ ʧʝʨʠʦ-
ʜʦʤ ʣʘʢʪʘʮʠʠ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʦʚʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʅʦʚʘʪʘʥ 
50è ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʛ ʥʘ ʞʠʚʦʪʥʦʝ ʚ ʜʝʥʴ. ɺʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʦʩʫʱʝ-
ʩʪʚʣʷʣʦʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢʘʞʜʦʡ ʢʦʨʦʚʝ ʟʘ ʜʚʝ ʜʘʯʠ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ) 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʤʝʩʷʮʝʚ.  
ɺ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʅʦʚʘʪʘʥ 50è ʚʭʦʜʷʪ: ʥʘʪʨʠʡ (Na), ʮʠʥʢ 

(Zn), ʤʘʨʛʘʥʝʮ (Mn), ʵʚʛʝʥʦʣ, ʪʠʤʦʣ; ʢʨʠʩʪʘʣʣʦʜʝʨʞʘʪʝʣʴ: ʛʣʠʥʘ (ʩʝ-
ʧʠʦʣʠʪ), ʠʟʚʝʩʪʥʷʢ (ʉʘʉʆ3).  
ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʚʝʜʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʅʦʚʘ-

ʪʘʥ 50è ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʡʥʳʭ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦ-
ʣʦʢʘ ʚ ʭʦʜʝ ʦʧʳʪʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩʫʪʦʯʥʳʡ ʫʜʦʡ 
ʠ ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ. ʄʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʢʦʨʦʚ ʫʯʠʪʳʚʘʣʠ ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ ʦʜʠʥ ʨʘʟ ʚ 10 ʜʥʝʡ. ʉ 
ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʜʠʥʘʤʠʢʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʫ ʧʦʜʦʧʳʪ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠʩʴ ʩʨʝʜʥʠʝ ʧʨʦʙʳ ʤʦʣʦʢʘ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝ-
ʣʷʣʠ ʧʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ. ʇʨʦʙʳ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʦʪʙʠʨʘʣʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʝʛʦ ʦʢʦʥʯʘʥʠʷ.  
ʆ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʦʧʳʪʘ ʩʫʜʠʣʠ ʧʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʨʦʚʠ. ʇʨʦʙʳ ʢʨʦʚʠ 
ʦʪʙʠʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʫ ʧʷʪʠ ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ ʥʘʯʘ-
ʣʝ ʠ ʢʦʥʮʝ ʦʧʳʪʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʜʣʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʛʝʧʘʨʠʥʘ. ɺ ʢʨʦʚʠ 
ʦʧʨʝʜʝʣʷʣʠ ʛʝʤʦʛʣʦʙʠʥ, ʦʙʱʠʡ ʙʝʣʦʢ, ʤʦʯʝʚʠʥʫ, ʛʣʶʢʦʟʫ, ʱʝʣʦʯʥʦʡ 
ʨʝʟʝʨʚ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ 
ʩʦʜʝʡʩʪʚʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʅʀʀ ʇɺʄʠɹ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʩʨʝʜʥʝʩʫʪʦʯ-

ʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʦʚ ʞʠʚʦʪʥʳʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʨʦʚʳ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ, ʧʦʣʫʯʘʷ ʢʦʨʤʘ ʚ ʚʠʜʝ ʢʦʨʤʦʩʤʝʩʠ, ʩʲʝʜʘʣʠ 
ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʙʳʭ, ʩʦʯʥʳʭ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ 
(ʪʘʙʣ. 2).  

 
ʊʘʙʣʠʮʘ 2. ʈʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ  
(ʧʦ ʬʘʢʪʠʯʝʩʢʠ ʩʲʝʜʝʥʥʳʤ ʢʦʨʤʘʤ) 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʨʤʘ ʂʦʣʠʯʝʩʪʚʦ, ʢʛ ʇʨʦʮʝʥʪ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 

ʉʝʥʦ ʟʣʘʢʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 
ʉʝʥʘʞ ʢʣʝʚʝʨʦʪʠʤʦʬʝʝʯʥʳʡ 
ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 
ʉʚʝʢʣʘ ʢʦʨʤʦʚʘʷ 
ʂʘʨʪʦʬʝʣʴ ʩʳʨʦʡ 
ʂʦʤʙʠʢʦʨʤ ʂʂ-61-ʉ 
ʇʘʪʦʢʘ ʢʦʨʤʦʚʘʷ 

1,5 
10,2 
22,5 

2 
4 

5,4 
1 

4,4 
19,7 
31,4 
1,2 
6,2 
33,1 

4 
 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʮʠʦʥʳ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʠ 
ʬʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʧʦʩʪʫʧʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʫʛ-
ʣʝʚʦʜʦʚ ʠ ʞʠʨʦʚ ʦʢʘʟʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʤ. ʅʝ ʦʪʤʝʯʝʥʦ 
ʨʘʟʣʠʯʠʡ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
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ʥʳʭ ʚʝʱʝʩʪʚ. ʈʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʙʳʣ ʭʦʨʦʰʦ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥ ʧʦ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʦʪʨʝʙ-
ʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʥʝʨʛʠʠ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʨʘ-
ʮʠʦʥʘ ʩʦʩʪʘʚʠʣʘ 1,09 ʕʂɽ ʚ 1 ʢʛ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 16%, ʩʳʨʦʡ ʢʣʝʪ-
ʯʘʪʢʠ ï 17%, ʞʠʨʘ ï 7,8%, ʩʘʭʘʨʘ ʠ ʢʨʘʭʤʘʣʘ ï 20,2%, ʩʦʦʪʥʦʰʝʥʠʝ 
ʢʘʣʴʮʠʷ ʢ ʬʦʩʬʦʨʫ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 1,42, ʩʦʯʥʦʩʪʴ ʨʘʮʠʦʥʘ ʩʦʦʪʚʝʪʩʪ-
ʚʦʚʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ ʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 
ʫʨʦʚʥʝ 59,4% (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3. ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʘʮʠʦʥʝ  

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
 

ʕʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʉʦʜʝʨʞʘʥʠʝ ʕʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʉʦʜʝʨʞʘʥʠʝ  
ʂ. ʝʜ.  
ʕʂɽ 
ʆʕ, ʄɼʞ 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʢʛ 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 
ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʛ 
ʈʇ, ʛ 
ʅʈʇ, ʛ 
ʃʠʟʠʥ, ʛ 
ʄʝʪʠʦʥʠʥ, ʛ 
ʉʳʨʦʡ ʞʠʨ, ʛ  
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 
ʂʨʘʭʤʘʣ, ʛ 
ʉʘʭʘʨ, ʛ 
ʅɼʂ,ʛ 
ʂɼʂ,ʛ 

18,6 
20,6 
204 
19 

3022 
2103 
2089 
933 
66 
40 
591 
3211 
2422 
1400 
5305 
3664 

ʂʘʣʴʮʠʡ, ʛ 
ʌʦʩʬʦʨ, ʛ 
ʄʘʛʥʠʡ, ʛ 
ʂʘʣʠʡ, ʛ 
ʉʝʨʘ, ʛ 
ɾʝʣʝʟʦ, ʤʛ 
ʄʝʜʴ, ʤʛ 
ʎʠʥʢ, ʤʛ 
ʄʘʨʛʘʥʝʮ, ʤʛ 
ʂʦʙʘʣʴʪ, ʤʛ 
ʁʦʜ, ʤʛ 
ʉʝʣʝʥ, ʤʛ 
ʂʘʨʦʪʠʥ, ʤʛ 
ɺʠʪʘʤʠʥ ɼ, ʄɽ 
ɺʠʪʘʤʠʥ ɽ, ʤʛ 

131 
92 
48 
207 
55 

3364 
186 
1232 
1247 
15 
16 
5,4 
800 
18,9 
1097 

 

ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʚ 
ʨʘʮʠʦʥʝ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʅʦʚʘʪʘʥ 50è, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ çʟʘʱʠʪ-
ʥʦʝè ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʪʝʠʥ ʢʦʨʤʘ, ʨʘʮʠʦʥʳ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ (ʪʘʙʣ. 4). 

 
ʊʘʙʣʠʮʘ 4. ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʨʦʪʝʠʥʘ ʨʘʮʠʦʥʦʚ  

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 
ʛ % ʛ % 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 3022 100 3022 100 
ɺ ʪ.ʯ.: ʨʘʩʱʝʧʣʷʝʤʦʛʦ 2089 69 1783 59 
           ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ 933 31 1239 41 
ʈʘʩʱʝʧʣʷʝʤʳʡ ʧʨʦʪʝʠʥ ʥʘ 1ʄɼʞ ʆʕ 10,24 ï 8,7 ï 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʙʘʚʢʠ ʧʦʟʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚ ʨʘʮʠʦʥʝ ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʬʨʘʢʮʠʡ ʧʨʦʪʝʠʥʘ, ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʛʠʜʨʦʣʠʟʫʝʤʦʡ 
ʯʘʩʪʠ ʚ ʨʫʙʮʝ ʩ 69 ʜʦ 59%, ʯʪʦ ʚ ʨʘʩʯʝʪʝ ʥʘ 1ʄɼʞ ʆʕ ʩʦʩʪʘʚʠʣʦ 8,70 ʛ 
ʧʨʦʪʠʚ 10,24 ʛ ʚ ʢʦʥʪʨʦʣʝ. 
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ 

ʢʦʨʦʚ ʥʝ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ ʥʘʭʦʜʠʣʠʩʴ 
ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʙʤʝʥ-
ʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʦʪʝʢʘʣʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-
ʢʦʤ ʫʨʦʚʥʝ (ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 
ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 94,4Ñ0,90 95,2Ñ1,00 
ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 77,4Ñ1,80 81,6Ñ1,30 
ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 4,72Ñ0,35 3,21Ñ0,38 
ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,95Ñ0,06 2,71Ñ0,09 
ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,10Ñ0,12 2,15Ñ0,16 
ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 2,02Ñ0,17 1,91Ñ0,10 

 
ʉʫʜʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʛʣʶʢʦʟʳ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ, ʥʘʨʫʰʝʥʠʡ ʚ ʙʝʣʢʦʚʦʤ, ʫʛʣʝʚʦʜ-
ʥʦʤ ʠ ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 
ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦ-
ʯʝʚʠʥʳ ʚ ʢʨʦʚʠ (ʈ<0,05). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʘʟʦʪʘ ʢʦʨʤʘ ʢʦʨʦʚʘʤʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ-
ʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʯʪʦ ʦʙʫʩʣʦʚ-
ʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʩʫʪʦʯʥʳʭ ʫʜʦʝʚ ʠ ʧʦʚʳʰʝʥʥʳʤ ʨʘʩʭʦʜʦʤ ʩʘʭʘʨʘ ʥʘ 
ʩʠʥʪʝʟ ʣʘʢʪʦʟʳ ʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ.  
ʈʘʟʣʠʯʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʘʣʠʩʴ ʥʘ ʤʦʣʦʯʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ. 6).  

 
ʊʘʙʣʠʮʘ 6. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  

ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 
ɺʘʣʦʚʦʡ ʥʘʜʦʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʢʛ 1102,2Ñ23 1200Ñ22 
ɺʘʣʦʚʦʡ ʥʘʜʦʡ 4%-ʥʦʛʦ ʤʦʣʦʢʘ, ʢʛ 1057,8Ñ18 1173,0Ñ26 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 18,37Ñ0,31 20,00Ñ0,42 
ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 3,84Ñ0,15 3,91Ñ0,13 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 4%-ʥʦʛʦ ʤʦʣʦʢʘ, ʢʛ 17,63Ñ0,42 19,55Ñ0,31 
ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, % 2,95Ñ0,09 3,00Ñ0,10 
ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤį 1028,8Ñ0,42 1029Ñ0,32 

 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʫʜʦʠ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ 20 ʢʛ 

ʧʨʦʪʠʚ 18,37 ʢʛ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʯʪʦ ʥʘ 8,9% (ʈ<0,05) ʙʦʣʴʰʝ. ʆʜʥʦʚʨʝ-
ʤʝʥʥʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʦʢʘʟʘʣʦʩʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʞʠ-
ʨʘ ʚ ʤʦʣʦʢʝ. ɽʩʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 
3,48%, ʪʦ ʚ ʦʧʳʪʥʦʡ  ʦʥ  ʩʦʩʪʘʚʠʣ 3,91% (ʈ<0,05). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳ-
ʰʝʥʠʷ ʩʫʪʦʯʥʳʭ ʫʜʦʝʚ ʠ ʞʠʨʥʦʩʪʠ ʤʦʣʦʢʘ ʚʘʣʦʚʦʡ ʥʘʜʦʡ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 4%-ʥʦʝ ʤʦʣʦʢʦ ʩʦʩʪʘʚʠʣ 1173 ʢʛ, ʯʪʦ ʥʘ 10,7% 
ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʈ<0,05).  
ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ 4%-ʥʦʡ ʞʠʨʥʦʩʪʠ  

ʨʘʩʭʦʜʦʚʘʣʠ  1,06 ʢ. ʝʜ., ʠʣʠ 1,16 ʕʂɽ, ʧʨʦʪʝʠʥʘ 171 ʛ, ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,95, 1,05 ʠ 155 ʛ, ʯʪʦ 
ʥʘ 10; 11 ʠ 9% ʥʠʞʝ. 
ɿʘʢʣʶʯʝʥʠʝ. 1. ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʦʧʳʪʝ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʧʦ ʩʦ-

ʩʪʘʚʫ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʟʠʦʣʦʛʠ-
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ʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ. ɺ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ 
1,09 ʕʂɽ, 16% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 17% ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, 7,8% ʞʠʨʘ, 
20,2% ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ ʫʛʣʝʚʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʥʝ ʩʪʘʙʠʣʠʟʠ-
ʨʦʚʘʥ ʧʦ ʬʨʘʢʮʠʷʤ ʧʨʦʪʝʠʥʘ. 
2. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ ʜʦʙʘʚʢʠ çʅʦʚʘʪʘʥ 50è ʩʥʠʞʘʝʪ ʛʠʜʨʦ-

ʣʠʟ ʧʨʦʪʝʠʥʘ ʚ ʨʫʙʮʝ ʩ 69 ʜʦ 59%, ʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ ʦʙʤʝʥʥʦʡ 
ʵʥʝʨʛʠʠ ï ʩ 10,2 ʜʦ 8,7ʛ ʠ ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʪʥʦʛʦ ʙʝʣʢʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʫʙʮʝ, 
ʧʦʚʳʰʘʝʪʩʷ ʩʠʥʪʝʟ ʤʠʢʨʦʙʥʦʛʦ ʙʝʣʢʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ 
ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʤʠʢʨʦʙʥʳʤ ʙʝʣʢʦʤ ʠ çʟʘʱʠʱʝʥʥʳʤè ʧʨʦʪʝʠʥʦʤ ʚ ʪʦʥ-
ʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ. 
3. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥ ʜʦʙʘʚ-

ʢʠ çʅʦʚʘʪʘʥ 50è ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 4%-ʥʦʝ ʤʦʣʦʢʦ ʧʦʚʳʩʠʣʘʩʴ ʩ 17,63 ʜʦ 
19,55 ʢʛ, ʠʣʠ ʥʘ 10,8% (ʈ<0,05), ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ï ʩ 3,84 ʜʦ 3,91%, 
ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ 4%-ʥʦʛʦ ʤʦʣʦʢʘ ʩʥʠʟʠʣʠʩʴ ʩ 1,06 ʜʦ 
0,95 ʢ. ʝʜ., ʧʨʦʪʝʠʥʘ ï ʩ 171 ʜʦ 155 ʛ, ʠʣʠ ʥʘ 10,0 ʠ 9,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʷʚʣʷ-

ʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʟʝʨʥʘ ʠ ʰʨʦʪʦʚ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʚ ʨʘ-
ʮʠʦʥʘʭ ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʧʨʦʪʝʠʥʘ. 
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ɺ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʠʪʝʣʝʡ ʟʝʨʥʦʚʳʭ ʚ ʨʘʮʠʦʥʘʭ ʧʪʠʮʳ ʠʩʧʦʣʟɹʫʶʪ ʨʘʧʩ, 
ʣʶʧʠʥ, ʪʦʥʢʦʧʣʝʥʯʘʪʦʝ ʧʨʦʩʦ, ʢʦʨʤʦʚʫʶ ʩʚʝʢʣʫ, ʙʦʝʥʩʢʠʝ ʦʪʭʦʜʳ, 
ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʘ ʠ ʜʨʫʛʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʨʤʘ.  
ɺ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʠ ʩʝʤʝʥʘ ʨʘʧ-

ʩʘ, ʪʘʢ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ï ʞʤʳʭ, ʰʨʦʪ ʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩ-
ʣʦ. ʅʘʠʙʦʣʴʰʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʶʪ ʩʝʤʝʥʘ ʨʘʧʩʘ, ʧʦ-
ʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪ 40ï48% ʞʠʨʘ ʠ 21ï33% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʧʨʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʧʝʨʝʚʘʨʠʤʦʩʪʠ (84,4ï93,4%). ʐʨʦʪ 
ʩʦʜʝʨʞʠʪ 1ï5% ʞʠʨʘ ʠ ʜʦ 42% ʧʨʦʪʝʠʥʘ, ʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 
ʝʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʝʥʘʤʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʈʘʧʩʦʚʳʝ ʞʤʳʭ ʠ ʰʨʦʪ ʧʦ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ (11,3 ʠ 10,4 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ) ʥʝ ʫʩ-
ʪʫʧʘʶʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʤ (11,4 ʠ 10,6 ʄɼʞ). ʄʘʩʣʦ ʜʚʫʥʫʣʝʚʦʛʦ 
ʨʘʧʩʘ ʭʦʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ ʧʦ ʩʦʩʪʘʚʫ. ɺ ʥʝʤ ʤʘʣʦ ʥʘʩʳʱʝʥʥʳʭ ʠ 
ʫʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʥʝʟʘʤʝʥʠʤʳʭ ʞʠʨʥʳʭ ʢʠ-
ʩʣʦʪ ʚ ʚʠʜʝ ʣʠʥʦʣʝʚʦʡ ʠ ʣʠʥʦʣʝʥʦʚʦʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ 
ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ɸ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ 
ʦʥʦ ʩʪʦʠʪ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦʩʣʝ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ. ɺ ʨʘʧʩʦʚʦʤ ʞʠʨʝ 
ʩʦʜʝʨʞʠʪʩʷ 55ï63% ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ 19ï20% ʣʠʥʦʣʝʚʦʡ. ʇʦ ʩʦ-
ʜʝʨʞʘʥʠʶ ʞʠʨʘ, ʩʫʤʤʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʨʘʧʩ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝ-
ʚʦʩʭʦʜʠʪ ʩʦʶ, ʥʦ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʝʪ ʧʦʜʩʦʣʥʝʯʥʠʢʫ. ɹʝʣʦʢ ʩʦʩʪʘʚʣʷʝʪ 
35ï43% ʞʤʳʭʘ ʠ ʰʨʦʪʘ. ʇʦ ʫʨʦʚʥʶ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʥʝʟʘʤʝʥʠʤʳʭ, ʩʝʤʝʥʘ ʨʘʧʩʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʩʦʝ. ʉʦʝʚʳʡ ʰʨʦʪ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʧʩʦʚʳʤ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʣʠʟʠʥʘ, ʥʦ ʙʝʜʥʝʝ ʧʦ ʩʫʤʤʝ 
ʤʝʪʠʦʥʠʥʘ ʠ ʮʠʩʪʠʥʘ. ʉʨʝʜʠ ʫʛʣʝʚʦʜʦʚ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʝʪ 
ʩʘʭʘʨʦʟʘ. ɿʨʝʣʳʝ ʩʝʤʝʥʘ ʠʤʝʶʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ. ʆʩʥʦʚ-
ʥʘʷ ʤʘʩʩʘ ʮʝʣʣʶʣʦʟʳ ʥʘʭʦʜʠʪʩʷ ʚ ʠʭ ʦʙʦʣʦʯʢʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʩʝʣʝʢʮʠʦʥʝʨʳ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʞʝʣʪʦʩʝʤʷʥʥʳʭ (ʪʨʝʭʥʫʣʝʚʳʭ) 
ʩʦʨʪʦʚ ʨʘʧʩʘ ʩ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʦʙʦʣʦʯʢʘʤʠ, ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʢʣʝʪʯʘʪʢʠ, ʥʦ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ. ʉʝʤʝʥʘ ʨʘʧʩʘ ʩʦʜʝʨ-
ʞʘʪ ʧʨʠʨʦʜʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ï ʪʦʢʦʬʝʨʦʣ (ʚʠʪʘʤʠʥ ɽ), ʬʝʥʦʣʴʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ ʠ ʪʘʥʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʭ ʝʩʪʴ ʚʝʱʝʩʪʚʘ, ʩʥʠʞʘʶʱʠʝ 
ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ: ʛʣʶʢʦʟʠʥʦʣʘʪʳ, ʵʨʫʢʦʚʘʷ ʠ ʬʠʪʠʥʦʚʘʷ ʢʠʩʣʦ-
ʪʳ, ʪʘʥʠʥʳ ʠ ʩʠʥʘʧʠʥ. ɺ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʝʤʷʥ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ 
ʨʘʧʩʘ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʠʥʦʣʘʪʦʚ ʥʝʚʳʩʦʢ ï 0,3ï1,5%, ʘ ʵʨʫʢʦʚʦʡ ʢʠʩʣʦ-
ʪʳ ï 0ï3%. ɻʣʶʢʦʟʠʥʦʣʘʪʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝʘʢʪʠʚʥʳ, ʥʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʤʠʨʦʟʠʥʘ-
ʟʳ ʛʠʜʨʦʣʠʟʫʶʪʩʷ, ʦʙʨʘʟʫʷ ʪʦʢʩʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ 10% ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʢʫʨ ʚ ʧʠʢ ʷʡʮʝʥʦʩʢʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʤ ʠ ʨʘʧʩʦ-
ʚʳʤ ʞʤʳʭʦʤ ʠʣʠ ʠʭ ʩʤʝʩʴʶ (1:1) ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʙʝʣʢʦʚ, ʛʣʠʮʠʥʘ, 
ʚʘʣʠʥʘ, ʠʟʦʣʝʡʮʠʥʘ, ʣʝʡʮʠʥʘ, ʬʝʥʠʣʘʣʘʥʠʥʘ, ʘʨʛʠʥʠʥʘ ʠ ʧʦʥʠʞʘʝʪ ʩʦ-
ʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʠ ʣʠʧʠʜʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 
ʷʡʮʝʥʦʩʥʦʩʪʠ ʢʫʨ ʥʘ 3,4 ï 7,7 % ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʷʠʮ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ ʧʠʢ ʷʠʯ-

ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʟʘʤʝʥ 10% ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʚ ʩʦʩʪʘʚʝ 
ʢʦʤʙʠʢʦʨʤʘ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʤ ʠ ʨʘʧʩʦʚʳʤ ʞʤʳʭʦʤ ʠʣʠ ʠʭ ʩʤʝʩʴʶ 
ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʢʛ ʷʡʮʝʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ ʥʘ 6,0; 9,0 ʠ 11,0 %, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1000 ʰʪ. 
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ʷʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,6; 6,0 ʠ 7,3 % ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʝʥʴ ʨʝʥʪʘ-
ʙʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,3; 7,4 ʠ 9,0 %. 
ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʜʦʩʪʦʠʥʩʪʚʘ ʨʘʧʩʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʚʝʩʪʠ 

ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʚʢʣʶʯʝʥʠʷ ʝʛʦ ʚ ʚʠʜʝ ʤʫʢʠ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ 
ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʨʘʮʠʦʥʳ ʢʫʨ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʩʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʪʦ ʯʘʩ-
ʪʠʯʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ  ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʚ ʢʦʨʤʣʝʥʠʠ ʢʫʨ.    
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ  ʩʝʤʷʥ 

ʨʘʧʩʘ, ʚʚʦʜʠʤʳʭ ʚ ʨʘʮʠʦʥ, ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʢʫʨ-ʥʝʩʫʰʝʢ,  
ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʥʦʨʤʫ  ʚʚʝʜʝʥʠʷ ʤʦʣʦʪʳʭ  ʩʝʤʷʥ ʨʘʧʩʘ ʦʪʝ-
ʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʨʘʮʠʦʥʳ ʢʫʨ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʟʝʨʥʘ ʠ 
ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʚ ʨʝʩʧʫʙʣʠʢʫ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ  ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʫʩʣʦʚʠʷʭ ʈʋʇ çʇʪʠʮʝʬʘʙʨʠʢʘ ʆʨʰʘʥʩʢʘʷè ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ 
ʧʨʦʚʝʜʝʥʠʷ  ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 1 ʢʦʥ-
ʪʨʦʣʴʥʘʷ ʠ 4 ʦʧʳʪʥʳʭ ʛʨʫʧʧʳ ʧʪʠʮʳ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, ʧʦ 50 ʛʦ-
ʣʦʚ ʚ ʢʘʞʜʦʡ, ʚ ʚʦʟʨʘʩʪʝ  153 ʜʥʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ï 12 ʤʝ-
ʩʷʮʝʚ. ɺ ʧʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʚ ʚʦʟʨʘʩʪʝ 250 ʜʥ.) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ 
ʫʨʦʚʝʥʴ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʨʘʮʠʦʥʝ  ʚʩʝʤ  ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ ʙʳʣ ʫʚʝʣʠʯʝʥ 
ʥʘ 3%. ʇʪʠʮʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ   ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ ʛʦʪʦʚʠʣʠ ʝʞʝʜʝʢʘʜʥʦ, 
ʛʜʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʤʝʱʘʣʠ  ʰʨʦʪ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ (ʧʦʜʩʦʣʥʝʯʥʠ-
ʢʦʚʳʡ ʠ ʩʦʝʚʳʡ)  ʥʘ ʩʝʤʝʥʘ ʨʘʧʩʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʦʡ ʚ ʪʘʙʣ. 1.   

 
ʊʘʙʣʠʮʘ 1.  ʉʭʝʤʘ ʦʧʳʪʘ 

 

ɻʨʫʧʧʳ  
ʂʦʣʠʯʝʩʪʚʦ  
ʛʦʣʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʣʝʥʠʷ 

5-ʷ ʢʦʥʪʨʦʣʥɹʘʷ 50 
ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ  (ʆʈ), ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʧʠʪʘ-
ʪʝʣʴʥʦʩʪʠ 

1-ʷ ʦʧʳʪʥʘʷ 50 
ʆʈ + 5% ʩʝʤʷʥ ʨʘʧʩʘ ʚʟʘʤʝʥ ʰʨʦʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦ-
ʛʦ, ʩʦʝʚʦʛʦ 

2-ʷ ʦʧʳʪʥʘʷ 50 
ʆʈ +  7 % ʩʝʤʷʥ ʨʘʧʩʘ ʚʟʘʤʝʥ ʰʨʦʪʘ  ʧʦʜʩʦʣʥʝʯʥʠʢʦ-
ʚʦʛʦ, ʩʦʝʚʦʛʦ 

3-ʷ ʦʧʳʪʥʘʷ 50 
ʆʈ + 9 % ʩʝʤʷʥ ʨʘʧʩʘ ʚʟʘʤʝʥ ʰʨʦʪʘ  ʧʦʜʩʦʣʥʝʯʥʠʢʦ-
ʚʦʛʦ, ʩʦʝʚʦʛʦ 

4-ʷ ʦʧʳʪʥʘʷ 50 
ʆʈ + 12 % ʩʝʤʷʥ ʨʘʧʩʘ ʚʟʘʤʝʥ ʰʨʦʪʘ  ʧʦʜʩʦʣʥʝʯʥʠʢʦ-
ʚʦʛʦ, ʩʦʝʚʦʛʦ 

 

ʉʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʧʦ ʩʦʩʪʘʚʫ ʟʝʨʥʦʚʦʡ ʛʨʫʧʧʳ ʤʝʥʷ-
ʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʦʧʳʪʘ, ʩʦʭʨʘʥʷʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʘ ʧʦ ʩʳʨʦʤʫ ʧʨʦ-
ʪʝʠʥʫ  ʚ ʩʨʝʜʥʝʤ ʥʘ ʫʨʦʚʥʝ 16,35ʛ/100ʛ. ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘ-
ʮʠʦʥʘ ʟʝʨʥʦʚʘʷ ʛʨʫʧʧʘ ʩʦʩʪʘʚʣʷʣʘ 58,39% ʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚ-
ʥʦʤ  ʧʰʝʥʠʮʝʡ  (25%), ʷʯʤʝʥʝʤ (13,3%), ʢʫʢʫʨʫʟʦʡ  (15%),  ʨʦʞʴʶ   
(5,0%).  ɺ ʩʪʨʫʢʪʫʨʝ ʦʧʳʪʥʳʭ ʩʤʝʩʝʡ ʟʝʨʥʦʚʘʷ ʛʨʫʧʧʘ ʩʦʩʪʘʚʠʣʘ 57,8 ï 
59,8%  ʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʰʝʥʠʮʝʡ (20,0 ï 25,8%),  ʷʯʤʝʥʝʤ (13,8 ï
22,8%), ʢʫʢʫʨʫʟʦʡ (10 ï 15%),  ʨʦʞʴʶ (5,0%). ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʩʝʤ̫ʥ 
ʨʘʧʩʘ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʜʦʣʶ ʰʨʦʪʘ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʥʘ 8ï48%, ʠʣʠ 
ʧʨʦʪʠʚ 25% ʚ ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ ʜʦ 13ï20% ʧʦ ʛʨʫʧʧʘʤ, ʧʦʣʫʯʘʚh ʠʤ 
ʩʝʤʝʥʘ ʨʘʧʩʘ. ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʦʧʳʪʥʳʭ  ʨʘʮʠʦʥʦʚ ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ 
ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʫʨʦʚʥʝ  16,18 ï 16,67ʛ/100ʛ ʢʦʨʤʘ. 
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ɼʦ ʥʘʯʘʣʘ  ʦʧʳʪʘ ʠʩʩʣʝʜʦʚʘʣʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʠʥʦʣʘʪʦʚ, ʚʚʦʜʠʤʳʭ  
ʚ ʨʘʮʠʦʥ ʩʝʤʷʥ  ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʛʘʟʦʚʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ 
ʩʨʝʜʝ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ʉʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʠʥʦʣʘʪʦʚ ʚ ʩʝʤʝʥʘʭ ʨʘʧʩʘ 

 

ʇʨʦʙʘ, ʤʢʤʦʣʴ/ʛ ɻʣʶʢʦʥʘʧʠʥ ʇʨʦʛʦʠʪʨʠʥ 4-ʛʠʜʨʦ-ʢʩʠʙʨʘʩʩʠʮʠʥ 
ɻʣʶʢʦ- 
ʟʠʥʦʣʘʪʳ 

ʉʝʤʝʥʘ ʨʘʧʩʘ 2,54 5,71 4,10 21,5 

 
ɺ ʭʦʜʝ ʦʧʳʪʘ ʠʩʧʳʪʳʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ʷʨʦʚʦʛʦ ʨʘʧʩʘ 

ʩʦʨʪʘ  ɻʝʨʤʝʩ ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʝʧʨʦʜʫʢʮʠʠ. 
 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ  ʧʪʠʮʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʦʧʳʪʘ ʠʟʤʝʥʷʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩ ɹ ʥʝʚʳʩʦʢʠʤ 
ʩʨʝʜʥʠʤ ʧʨʠʨʦʩʪʦʤ ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʧʪʠʮʳ (36 ʛ), ʪʘʢ ʠ ʫ ʦʧʳʪʥʦʡ  
(65ï156 ʛ). ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʧʪʠʮʳ ʚ ʩʨʝʜʥʝʤ ʩʦ-
ʩʪʘʚʠʣʘ 1482ï1555 ʛ, ʯʪʦ ʥʘ 45ï154 ʛ ʧʨʝʚʳʰʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 
ʥʦʨʤʫ ʜʣʷ ʜʘʥʥʦʡ ʧʦʨʦʜʳ. ɺ ʢʦʥʮʝ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʢʘʢ ʢʦʥʪʨʦʣʴ-
ʥʦʡ, ʪʘʢ ʠ ʦʧʳʪʥʦʡ ʧʪʠʮʳ ʦʪʩʪʘʚʘʣʘ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ 
ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 21ï122ʛ. ʆʜʥʘʢʦ ʫ ʢʫʨ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʤʝʥʘ ʨʘʧʩʘ, 
ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʊʘʢ, ʚ ʧʝʨʚʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ ʧʨʠʚʝʩ ʩʦʩʪʘʚʠʣ 128ï156 ʛ, ʯʪʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʦʪʤʝ-
ʯʝʥ ʫ ʧʪʠʮʳ 4-ʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ 12% ʩʝʤʷʥ ʨʘʧʩʘ (156 ʛ), ʯʪʦ ʚ 
4,3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʦ-

ʚʳʰʝʥʥʳʭ ʥʦʨʤ ʩʝʤʷʥ  ʨʘʧʩʘ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 3). 

  
ʊʘʙʣʠʮʘ 3. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʨ-ʥʝʩʫʰʝʢ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʳʝ 
5 1 2 3 4 

ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʧʦ ʛʨʫʧʧʝ, ʰʪ. 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 
ʅʘ ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ, ʰʪ. 
ʅʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ, ʰʪ. 

14595 
100 

297,85 
308,56 

14054 
96,3 

286,85 
295,87 

13450 
92,2 

274,48 
299,55 

14476 
99,2 

295,43 
313,33 

13912 
98,9 

283,92 
294,75 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ̫ʡʮʝʥʦʩʢʦʩʪʠ, 
% 

85,7 82,2 83,2 87,0 81,9 

ʄʘʩʩʘ ʷʠʮ,  ʛ 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 

61,50Ñ0,98 
100 

60,53Ñ1,18 
98,4 

60,61Ñ1,26 
98,6 

60,36Ñ1,13 
98,1 

60,66Ñ1,09 
98,6 

ʗʠʯʥʘʷ ʤʘʩʩʘ, ʢʛ/ʛʦʣ. 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 

18,98 
100 

17,91 
94,4 

18,15 
95,6 

18,91 
99,6 

17,88 
94,2 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ: ʚ ʩʫʪʢʠ, ʛ/ʛʦʣ. 
ʥʘ 10 ʷʠʮ, ʢʛ 
ʥʘ 1  ʢʛ ʷʠʯʥʦʡ ʤʘʩʩʳ, ʢʛ 

122,0 
1,48 
2,41 

117,0 
1,48 
2,44 

116,0 
1,45 
2,35 

114,4 
1,37 
2,27 

114,2 
1,45 
2,39 
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ʉʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʪʠʮʳ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʤʦʣʦʪʳʝ ʩʝʤʝʥʘ ʨʘʧʩʘ, 
ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʧʦʣʫʯʝʥʦ ʦʪ 3-ʡ ʛʨʫʧʧʳ ï 14476 ʰʪʫʢ, ʯʪʦ 
ʥʘ 0,8% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɿʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʷʡʮʝ-
ʥʦʩʢʦʩʪʴ ʦʪʤʝʯʝʥʘ  ʫ ʧʪʠʮʳ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï 99,2% ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʦ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ  ʧʪʠʮʳ (9% ʩʝʤʷʥ ʨʘʧ-
ʩʘ) ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ ï 
87,0%. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʷʠʮ ʥʘ ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ ʦʧʳʪʥʘʷ ʧʪʠʮʘ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʝʡ ʦʪʩʪʘʝʪ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ: ʥʘ 0,008% ʚ 3-ʡ ʛʨʫʧʧʝ ʠ 0,08% 
ʚʦ 2-ʡ ʛʨʫʧʧʝ ʧʨʦʪʠʚ 298 ʷʠʮ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ 
ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʥʘ 1,02% ʙʦʣʴʰʝ, ʘ ʧʦ ʦʩʪʘʣʴ-
ʥʳʤ ʛʨʫʧʧʘʤ ʥʘ 2,9ï4,5%  ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʧʪʠʮʳ. ʉ ʨʦʩ-
ʪʦʤ ʜʦʣʠ ʩʝʤʷʥ  ʨʘʧʩʘ ʷʡʮʝʥʦʩʢʦʩʪʴ  ʧʦ ʛʨʫʧʧʘʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 81,9 ʜʦ 
87,0%. ɸʥʘʣʠʟʠʨʫʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʦ ʤʝʩʷʮʘʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʣʘʪʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʡʮʝʥʦʩʢʦʩʪʠ  ʫ ʧʪʠʮʳ 1, 2 ʠ 5-ʡ ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ  
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ.  
ʄʘʩʩʘ ʷʠʮ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʧʨʠʤʝʨʥʦ  ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ  ï 60,36 ï 60,66 ʛ, ʯʪʦ ʥʘ 1,4ï1,9% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʯʥʦʡ ʤʘʩʩʳ ʥʘ  ʦʜʥʫ ʛʦʣʦʚʫ ʧʦʣʫʯʝʥʦ ʦʪ 
ʧʪʠʮʳ 3-ʡ ʛʨʫʧʧʳ ï 18,91 ʢʛ/ʛʦʣ., ʯʪʦ ʩʦʩʪʘʚʠʣʦ  99,6% ʢ ʢʦʥʪʨʦʣʶ. 
ʉʘʤʦʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʷʠʯʥʦʡ ʤʘʩʩʳ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ 4-ʡ 
ʛʨʫʧʧʳ ï 17,88 ʢʛ/ʛʦʣ., ʠʣʠ ʥʘ 0,9%  ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  
ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘ ʙʳʣʘ ʥʠʞʝ (114,2ï117,0 ʛ/ʛʦʣ.), 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (122,0 ʛ/ʛʦʣ.), ʦʯʝʚʠʜʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʡ ʝʤʢʦʩʪʴʶ ʩʝʤʷʥ. ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʚ ʪʨʝʪʴ-
ʝʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʠʩʴ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʠ ʩʦʩʪʘʚʠʣʠ ʥʘ 10 ʷʠʮ         
1,37 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 7,4 % ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (1,48 ʢʛ ʥʘ 
10 ʷʠʮ). ʇʦ ʦʩʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʧʨʠʤʝʨʥʦ 
ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʧʪʠʮʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʥʝ ʚʳʷʚʠʣʠ 
ʥʠʢʘʢʠʭ ʦʪʢʣʦʥʝʥʠʡ, ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ 
ʫʨʦʚʥʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʥʦʨʤ ʩʝʤʷʥ ʠ ʰʨʦʪʘ ʨʘʧʩʘ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ  ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʧʪʠ-
ʮʳ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘ-

ʜʘ 5ï12%  ʩʝʤʷʥ ʨʘʧʩʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ 
ʨʘʧʩʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʪʠʮʳ. ʆʜʥʘʢʦ ʩʢʘʨʤʣʠʚʘʥʠʝ 9% ʩʝʤʷʥ ʨʘʧʩʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʶʢʦʟʠ-
ʥʦʣʘʪʦʚ ʥʘ ʫʨʦʚʥʝ 21,5 ʤʢʤʦʣʴ/ʛ  ʚʟʘʤʝʥ ʰʨʦʪʦʚ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚ ʪʝ-
ʯʝʥʠʝ ʜʚʝʥʘʜʮʘʪʠ ʤʝʩʷʮʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʪʠʮʳ 
ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ  ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʷʠʮ ï ʥʘ 0,8%,  
ʚʦʟʨʘʩʪʘʥʠʶ ʷʡʮʝʥʦʩʢʦʩʪʠ ʥʘ 1,5%, ʩʥʠʞʝʥʠʶ ʩʫʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 
ʢʦʨʤʘ ʥʘ 6,2%, ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ï ʥʘ 7,4%,  ʠ ʥʘ 1 ʢʛ ʷʠʯʥʦʡ ʤʘʩ-
ʩʳ ï ʥʘ 5,8%.  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʢʣʶʯʝʥʠʷ  ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ  9% ʤʦʣʦʪʳʭ ʩʝʤʷʥ ʨʘʧʩʘ ʦʪʝʯʝʩʪ-
ʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʩ ʫʨʦʚʥʝʤ ʛʣʶʢʦʟʠʥʦʣʘʪʦʚ ʜʦ 21,5 ʤʢʤʦʣʴ/ʛ  ʢʘʢ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ ʢʦʨʤʘ  ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
ʜʦʣʠ  ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʚ ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ ʰʨʦʪʦʚ ʜʨʫʛʠʭ ʢʫʣʪɹʫʨ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʩʠʩʪʝʤʝ ʧʣʝʤʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʨʘʱʠʚʘʥʠʝ ʚʳʩʦʢʦʮʝʥʥʳʭ 
ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʥʝʦʙʭʦ-

ʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. ʈʘʮʠʦʥʳ ʵʪʠʭ ʞʠʚʦʪʥʳʭ 
ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʠʝʡ ʠ ʧʨʦ-
ʪʝʠʥʦʤ ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʤʦʥʪʥʳʭ 
ʙʳʯʢʦʚ ʵʥʝʨʛʠʝʡ ʠ ʧʨʦʪʝʠʥʦʤ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 
ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʘʟʜʳʚʘʥʠʶ ʚʳʨʘʙʦʪʢʠ ʩʝʤʝʥʥʠʢʘʤʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʥʝ-
ʜʦʨʘʟʚʠʪʠʶ ʧʫʟʳʨʴʢʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʫʞʝʥʠʶ ʧʨʦʩʚʝʪʘ ʠʟʚʠʪʳʭ ʢʘ-
ʥʘʣʴʮʝʚ ʩʝʤʝʥʥʠʢʦʚ [1ï10]. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʨʤʣʝʥʠʷ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʪʦ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʦʯʥʝʥʠʶ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʪʝʠʥʝ 
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ʠ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʭʠʤʠʠ ʠ 
ʬʠʟʠʦʣʦʛʠʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ [1,2,8]. 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʠʜʳ ʠ 

ʩʦʨʪʘ ʣʶʧʠʥʘ ʠ ʛʦʨʦʭʘ ʠ ʜʨʫʛʠʭ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʥʠʞʝʥ-
ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʮʠʦʥʘʭ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʘʢʦ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʩ-
ʧʫʙʣʠʢʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʠʤʝʶʪ ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʥʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ  ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  
ï ʠʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ;  
ï ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʨʝʤʦʥʪʥʳʤ ʙʳʯʢʘʤ ʤʝ-

ʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʦʚʦʛʦ ʩʳʨʴʷ; 
ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʮʠʦʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʥʝʨʘʩʱʝʧʣʷʝʤʦ-

ʛʦ ʧʨʦʪʝʠʥʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ 
ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ. 
ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʘʭ ʚ ʫʩ-

ʣʦʚʠʷʭ ʈʋʉʍʇ çʆʨʰʘʥʩʢʦʝ ʧʣʝʤʧʨʝʜʧʨʠʷʪʠʝè ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ 
ʚ ʪʘʙʣ. 1. 

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ 

 

ɻʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ 

 ʚ ʛʨʫʧʧʝ, ʛʦʣ. 

ɾʠʚʘʷ ʤʘʩʩʘ  
ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʧʨʦʪʝʠʥʘ, 
% ʢ ʥʦʨʤʝ 

ʉr ʨʦʡ 
ʧʨʦʪʝʠʥ 

ʅʝʨʘʩʱʝʧʣʷʝʤʳʡ 
ʧʨʦʪʝʠʥ 

1-  ̫ʢʦʥʪʨʦʣʥɹʘʷ 10 365 100 90 
2-  ̫ʦʧʳʪʥʘʷ 10 367 100 100 
3-  ̫ʦʧʳʪʥʘʷ 10 369 100 110 

 
ʂʦʣʠʯʝʩʪʚʦ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʨʝʛʫʣʠʨʦʚʘʣʠ ʟʝʨʥʦʙʦʙʦ-

ʚʳʤʠ (ʛʦʨʦʭ, ʣʶʧʠʥ), ʧʦʜʚʝʨʛʥʫʪʳʤʠ ʵʢʩʪʨʫʟʠʠ, ʘ ʪʘʢʞʝ ʣʴʥʷʥʳʤ 
ʞʤʳʭʦʤ. 
ɼʣʷ ʦʧʳʪʘ ʧʦʜʙʠʨʘʣʠʩʴ ʨʝʤʦʥʪʥʳʝ ʙʳʯʢʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʥʘʯʘʣʴʥʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 365ï369 ʢʛ. 
ʈʘʟʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʧʣʝʤʝʥʥʳʭ ʙʳʯʢʦʚ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʫʨʦʚʝʥʴ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʮʠʦʥʝ ʙʳʣ ʥʠʞʝ ʥʘ 10% ʦʪ ʧʨʠʥʷʪʦʡ ʥʦʨʤʳ [11]. ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣʦ ʧʨʠʥʷʪʦʡ ʥʦʨʤʝ ʟʘ ʩʯʝʪ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʭ ʛʦʨʦʭʘ ʠ ʣʶʧʠʥʘ, ʘ 
ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ, ʫʨʦʚʝʥʴ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʮʠʦʥʝ ʙʳʯʢʦʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 10% ʟʘ ʩʯʝʪ 
ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʚʦʜʘ ʚ ʩʦʩʪʘʚ ʟʝʨʥʦʬʫʨʘʞʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʭ 
ʛʦʨʦʭʘ ʠ ʣʶʧʠʥʘ, ʘ ʪʘʢʞʝ ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʠʟʫʯʘʣʠ ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʠʭ ʘʥʘ-
ʣʠʟʘ. 
ʂʘʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ in siti ʥʘ ʞʠʚʦʪʥʳʭ ʩ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʬʠʩʪʫʣʦʡ. 
ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ: ʩʘʭʘʨ ï ʩʧʦʩʦʙʦʤ ʍʘʛʝʜʦʨʥʘ ʠ ʀʝʥʩʝʥʘ; ʛʝʤʦ-

ʛʣʦʙʠʥ ʠ ʵʨʠʪʨʦʮʠʪʳ ï ʬʦʪʦʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠ ʧʦ ʤʝʪʦʜʫ ɺʦʨʦʙʴʝʚʘ;  
ʣʝʡʢʦʮʠʪʳ ï ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ;  ʱʝʣʦʯʥʦʡ ʨʝʟʝʨʚ ï ʧʦ 
ʅʝʚʦʜʦʚʫ; ʦʙʱʠʡ ʙʝʣʦʢ ï ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ; ʦʙʱʠʡ ʠ 
ʥʝʙʝʣʢʦʚʳʡ ʘʟʦʪ ï ʧʦ ʂʲʝʣʴʜʘʣʶ;  ʙʝʣʢʦʚʳʡ ʘʟʦʪ ï ʧʦ ʨʘʟʥʠʮʝ ʦʙʱʝʛʦ 
ʠ ʥʝʙʝʣʢʦʚʦʛʦ; ʤʦʯʝʚʠʥʫ ï ʩ ʧʦʤʦʱʴʶ ʭʠʤʨʝʘʢʪʠʚʦʚ ʜʠʘʮʝʪʠʣʤʦʥʦʦʢ-
ʩʠʜʥʳʤ ʤʝʪʦʜʦʤ;  ʢʘʣʴʮʠʡ ï ʢʦʤʧʣʝʢʩʦʤʝʪʨʠʯʝʩʢʠʤ ʪʠʪʨʦʚʘʥʠʝʤ;  
ʬʦʩʬʦʨ ï ʧʦ ɹʨʠʛʩʫ; ʢʘʣʠʡ ï ʧʦ ʂʨʘʤʝʨʫ ʠ ʊʠʩʜʘʣʶ; ʤʘʛʥʠʡ, ʥʘʪʨʠʡ, 
ʩʝʨʫ, ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ ï ʘʪʦʤʥʦʘʙʩʦʨʙʮʠʦʥʥʳʤ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ ɸɸS-3;  ʢʘʨʦʪʠʥ ï ʬʦʪʦʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦ-
ʜʦʤ; ʚʠʪʘʤʠʥ ɸ ï ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. 
ʉʧʝʨʤʘ ʫ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ ʦʪʙʠʨʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʯʫʯʝʣʘ ʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʝʝ ʚʟʷʪʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 
ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠʩ ɹʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʥʷʪʦʡ ʥʘ ʵʣʝʚʝʨʝ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʧʨʦʚʦ-

ʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ɻ. ɻʨʠʛʦʨʴʝʚʘ ʠ ʅ.ɻ. ɺʦʣʢʦʚʘ [12]. 
ʋʯʝʪ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 
ʦʧʳʪʦʚ.  
ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʚ ʈʋʇ çʀʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ʅɸʅ ɹʝʣʘʨʫʩʠè ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʘʮʠʦʥʳ ʧʦʜʦʧʳʪ-

ʥʭr ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʷʣʠ ʠʟ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ ʩʝʥʘ, ʩʝʥʘʞʘ ʨʘʟʥʦʪʨʘʚ-
ʥʦʛʦ, ʟʝʨʥʦʬʫʨʘʞʘ, ʧʘʪʦʢʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʮʠʦʥʳ ʙʳʯʢʦʚ ʚʚʦʜʠʣʠ 
ʛʦʨʦʭ, ʣʶʧʠʥ, ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ, ʞʤʳʭ ʣʴʥʷʥʦʡ. ɺ ʩʪʨʫʢʪʫʨʝ 
ʨʘʮʠʦʥʘ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʝʥʦ ʟʘʥʠʤʘʣʦ (% ʧʦ ʧʠʪʘʪʝʣʴ-
ʥʦʩʪʠ) 21, ʩʝʥʘʞ ï 31, ʟʝʨʥʦʬʫʨʘʞ ï 38, ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ ï 6, 
ʧʘʪʦʢʘ ï 4. ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʝʥʦ ʟʘʥʠʤʘ-
ʣʦ, %: 22,5 ʠ 21, ʩʝʥʘʞ ï 31 ʠ 31, ʟʝʨʥʦʬʫʨʘʞ ï 34 ʠ 30, ʛʦʨʦʭ ï 3 ʠ 4,5, 
ʣʶʧʠʥ ï 2,5 ʠ 3,5; ʞʤʳʭ ʣʴʥʷʥʦʡ ï 3 ʠ 6, ʧʘʪʦʢʘ ï 4 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. 
ʉʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʚ ʨʘʮʠʦʥʝ ʙʳʯʢʦʚ 1-ʡ ʛʨʫʧʧʳ ʩʦ-

ʩʪʘʚʠʣʦ 0,86, ʚʦ 2-ʡ ʠ 3-ʡ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,87 ʠ 0,88. ʉʨʝʜʥʝʩʫʪʦʯ-
ʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 9,1ï9,3 ʢʛ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʦʢʘ-
ʟʘʣʘʩʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ï 9,7ï9,9 ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟ-
ʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦ-
ʩʪʘʚʠʣʦ 21,5ï21,9 %. ʇʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʝʜʠʥʠ-
ʮʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʥʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. 
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ʊʘʙʣʠʮʘ 2. ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 
ʉʝʥʦ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʝ, ʢʛ 3,7 4,1 3,8 
ʉʝʥʘʞ ʠʟ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʭ ʩʤʝʩʝʡ, ʢʛ 8,2 8,4 8,4 
ɿʝʨʥʦʬʫʨʘʞ, ʢʛ 2,6 2,4 2,0 
ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ, ʢʛ 0,5 ï ï 
ɻʦʨʦʭ, ʢʛ ï 0,2 0,3 
ʃʶʧʠʥ, ʢʛ ï 0,2 0,3 
ɾʤʳʭ ʣʴʥʷʥʦʡ, ʢʛ ï 0,2 0,4 
ʇʘʪʦʢʘ ʢʦʨʤʦʚʘʷ, ʢʛ 0,4 0,4 0,4 
ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ, ʛ 80 80 80 
ʄʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʛ 90 90 90 
ɺ ʨʘʮʠʦʥʝ ʩʦʜʝʨʞʠʪʩʷ: 
ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 7,92 8,00 8,06 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 88,5 88,9 92,1 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʛ 9,1 9,2 9,3 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 1302 1316 1375 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 835 841 852 
ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 848 774 803 
ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 454 542 572 
ʞʠʨʘ, ʛ 290 292 295 
ʢʣʝʪʯʘʪʢʠ, ʛ 1992 2001 1999 
ʢʨʘʭʤʘʣʘ, ʛ 1010 1090 1095 
ʩʘʭʘʨʘ, ʛ 737 745 743 
ʢʘʣʴʮʠʷ, ʛ 68 69 70 
ʬʦʩʬʦʨʘ, ʛ 39 38 39 
ʤʘʛʥʠʷ, ʛ 25 26 25 
ʢʘʣʠʷ, ʛ 68 69 71 
ʩʝʨʳ, ʛ 24 25 26 
ʞʝʣʝʟʘ, ʤʛ 500 510 505 
ʤʝʜʠ, ʤʛ 71 73 75 
ʮʠʥʢʘ, ʤʛ 391 401 405 
ʤʘʨʛʘʥʮʘ, ʤʛ 445 450 453 
ʢʦʙʘʣʴʪʘ, ʤʛ 6,1 6,3 6,0 
ʡʦʜʘ, ʤʛ 2,9 3,0 3,1 
ʩʝʣʝʥʘ, ʤʛ 4,9 4,9 4,9 
ʢʘʨʦʪʠʥʘ, ʤʛ 215 218 220 
ʚʠʪʘʤʠʥʦʚ: ɸ, ʪʳʩ. ʄɽ 19,5 20,6 20,9 
                   ɼ, ʪʳʩ. ʄɽ 5,7 5,9 5,8 
                   ɽ, ʤʛ 361 364 365 

 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ: ʤʦʯʝʚʠʥʘ, ʩʘʭʘʨ, ʛʝʤʦʛʣʦʙʠʥ, ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡ-
ʢʦʮʠʪʳ, ʱʝʣʦʯʥʦʡ ʨʝʟʝʨʚ, ʦʙʱʠʡ ʙʝʣʦʢ, ʦʙʱʠʡ, ʙʝʣʢʦʚʳʡ ʠ ʥʝʙʝʣʢʦ-
ʚʳʡ ʘʟʦʪ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʩʝʨʘ, ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʝʜʴ, 
ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ, ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥ ɸ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ 
ʠʤʝʣʠ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ 
ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʙʳʯʢʦʚ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 4%, ʦʙʱʝʛʦ ʠ ʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ  ï ʥʘ 4ï5%, ʘ ʫ ʤʦʣʦʜ-
ʥʷʢʘ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʳʩʠʣʠʩʴ ʥʘ 6,5 ʠ 7% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. 
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ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ 
971 ʛ, ʘ ʚ ʦʧʳʪʥʳʭ ʧʦʚʳʩʠʣʠʩʴ ʜʦ 992ï1020 ʛ, ʠʣʠ ʥʘ 2 ʠ 5% (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ  3. ɾʠʚʘʷ ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 
ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ: 
ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 365,0Ñ20,3 367,0Ñ19,9 369,0Ñ21,4 
ʚ ʢʦʥʮʝ ʦʧʳʪʘ 452,4Ñ19,5 456,3Ñ21,2 460,8Ñ20,1 

ʇʨʠʨʦʩʪ, ʢʛ 87,4Ñ3,9 89,3Ñ2,4 91,8Ñ2,7 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 971Ñ19,9 992Ñ12,9 1020Ñ10,7 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ 100 102 105 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣ. 4. 

 
ʊʘʙʣʠʮʘ  4. ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 
ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ 2,8Ñ0,3 3,1Ñ0,5 3,2Ñ0,52 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ ʚ ʵʷʢʫ-
ʣʷʪʝ, ʤʣʨʜ/ʤʣ 

0,75Ñ0,04 0,82Ñ0,06 0,84Ñ0,07 

ɸʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʳ, ʙʘʣʣʦʚ 6,4Ñ0,9 6,5Ñ0,4 6,6Ñ0,3 
ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʦʨʦ-
ʞʝʥʥrʭ ʜʦʟ ʩʧʝʨʤʳ ʟʘ ʦʧʳʪ 

59Ñ7,3 66Ñ9,2 67Ñ9,8 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 4 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʦʙʲʝʤʫ ʵʷʢʫʣʷʪʘ ʙʳʯʢʠ 2-ʡ ʠ 3-ʡ 

ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘʣʦʛʦʚ 1-ʡ ʛʨʫʧʧʳ ʥʘ 11ï14%, ʘ ʧʦ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʩʧʝʨʤʳ ï ʥʘ 9ï12%. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʦʨʦʞʝʥʥʳʭ ʜʦʟ ʩʧʝʨ-
ʤʳ ʩʦʩʪʘʚʠʣʦ 59ï67. 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʚ ʵʥʝʨʛʠʶ ʧʨʠʨʦʩʪʘ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʠʤʝʣʠ ʞʠʚʦʪʥʳʝ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʮʠʦ-
ʥʝ ʛʦʨʦʭ, ʣʶʧʠʥ ʠ ʣʴʥʷʥʦʡ ʞʤʳʭ (ʪʘʙʣ. 5). 

 
ʊʘʙʣʠʮʘ 5.  ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʥʝʨʛʠʠ 

 ʨʘʮʠʦʥʘ ʚ ʵʥʝʨʛʠʶ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ 
 

ɻʨʫʧʧʳ ʕʥʝʨʛʠʷ ʧʨʠʨʦʩʪʘ, ʄɼʞ 
ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʆʕ ʨʘʮʠʦʥʘ 
ʚ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, % 

ɿʘʪʨʘʪʳ ʆʕ ʨʘʮʠʦʥʘ 
 ʥʘ 1 ʄɼʞ ʧʨʠʨʦʩʪʘ 

1 19,10 21,58 4,63 
2 19,89 22,37 4,47 
3 20,81 22,60 4,40 

 

ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʦʪʣʦʞʝʥʥʦʡ ʚ ʧʨʠʨʦʩʪʝ, ʫ ʙʳʯʢʦʚ 2-ʡ ʠ 3-ʡ 
ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʦ 19,89ï20,81, ʠʣʠ ʥʘ 4,1ï9,0% ʙʦʣʴʰʝ, ʯʝʤ ʚ 1-ʡ ʛʨʫʧ-
ʧʝ. 
ɿʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ, ʦʪʣʦʞʝʥʥʳʡ ʚ ʧʨʠʨʦʩʪʝ, ʩʦ-

ʩʪʘʚʠʣʠ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ 4,47 ʠ 4,40, ʯʪʦ ʥʘ 4ï5% ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥ-
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ʪʨʦʣʝ. ʆʜʥʘʢʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʫ ʙʳʯʢʦʚ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʮʠʦʥ ʩ ʫʨʦʚʥʝʤ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ 
ʚʳʰʝ ʥʦʨʤʳ ʥʘ 10%. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʨʝʤʦʥʪʥʳʤ ʙʳʯʢʘʤ ʨʘʮʠʦʥʦʚ ʩ 

ʫʨʦʚʥʝʤ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʨʤʝ (ʛʨʫʧʧʘ 
2),  ʧʦʚʳʰʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʠʶ ʧʨʠʨʦʩʪʘ 
ʞʠʚʦʡ ʤʘʩʩʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ 
ʥʘ 2% ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʥʘ 4%, ʦʪʣʦʞʝʥʥʦʡ ʚ ʧʨʠʨʦʩ-
ʪʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʙʳʯʢʦʚ ʨʘʮʠʦʥʦʚ ʩ ʫʨʦʚʥʝʤ ʥʝʨʘʩʱʝʧ-
ʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 10% ʚʳʰʝ ʥʦʨʤʳ (ʛʨʫʧʧʘ 2) ʧʦʚʳʰʘʝʪ ʪʨʘʥʩ-
ʬʦʨʤʘʮʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʠʶ ʧʨʠʨʦʩʪʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʥʘ 5% ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʢʦʨʤʘ 
ʥʘ 5% ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʵʥʝʨʛʠʠ, ʦʪʣʦʞʝʥʥʦʡ ʚ ʧʨʠʨʦʩʪʝ. 
ɿʘʢʣʶʯʝʥʠʝ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʨʝʤʦʥʪʥʳʤ ʙʳʯʢʘʤ ʞʠʚʦʡ ʤʘʩʩʦʡ 

369ï460,8 ʢʛ ʨʘʮʠʦʥʦʚ ʩ ʫʨʦʚʥʝʤ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 10% 
ʚʳʰʝ ʥʦʨʤʳ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨ-
ʛʠʶ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʩ 19,10 ʄɼʞ ʜʦ 20,81 ʄɼʞ, ʠʣʠ ʥʘ 9%, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʥʘ 5% ʠ ʩʥʠʞʘʝʪ 
ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʥʘ 5% ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʵʥʝʨʛʠʠ, ʦʪʣʦʞʝʥ-
ʥʦʡ ʚ ʧʨʠʨʦʩʪʝ. 
ʇʦ ʦʙʲʝʤʫ ʵʷʢʫʣʷʪʘ ʙʳʯʢʠ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘ-

ʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 14%, ʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʠʝʚ ʚ ʵʷʢʫʣʷ-
ʪʝ ï ʥʘ 12%. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʦʨʦʞʝʥʥʳʭ ʜʦʟ ʩʧʝʨʤʳ ʩʦʩʪʘʚʠʣʦ 
67%. 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʷʚʣʝʥʠʷ 
ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ ʧʠʱʝʚʘʨʝʥʠʷ, ʚʩʘʩʳʚʘʥʠʷ ʠ ʫʩʚʦʝ-
ʥʠʷ ʠʭ ʞʚʘʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʠ 
ʦʩʪʘʝʪʩʷ ʚʦ ʤʥʦʛʦʤ ʝʱʝ ʥʝʨʘʩʢʨʳʪʦʡ [1]. 
ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʦʮʝʥʢʠ ʧʨʦʪʝʠʥʘ ʢʦʨʤʘ ʠ ʝʛʦ 
ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʥʠʭ ʦʪʚʦ-
ʜʠʪʩʷ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ, ʢʦʪʦʨʳʝ ʦʢʘʟʳ-
ʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʙʝʣʢʦʤ ʠ ʘʤʠʥʦ-
ʢʠʩʣʦʪʘʤʠ [1 ï 4]. 
ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʚʳʟʚʘʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 
ʚʨʝʤʝʥʠ ʦʥʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʯʠʪʳʚʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʢʦʨʤʦʚʦʛʦ ʙʝʣ-
ʢʘ, ʥʝʜʦʧʦʣʫʯʝʥʠʶ ʠ ʫʜʦʨʦʞʘʥʠʶ ʧʨʦʜʫʢʮʠʠ [5ï8]. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʦʮʝʥʢʝ ʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʪʝʠʥʦ-

ʚʦʛʦ ʧʠʪʘʥʠʷ ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘ-
ʤʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [7,9]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʪʝʠʥʘ 

ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʦʮʝʩʩʳ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʧʝʨʝʚʘʨʠ-
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ʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʤʦʣʦʜʥʷʢʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʯʝ-
ʤʫ ʠ ʧʦʩʚʷʱʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʮʠʦʥʦʚ ʩ ʨʘʟʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʪʝʠʥʘ ʥʘ ʧʨʦʮʝʩʩʳ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘ-
ʪʝʣɹʥʳʭ ʚʝʱʝʩʪʚ ʙʳʯʢʘʤʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴ-

ʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʩʱʝʧʣʷʝʤʦʤ ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʤ ʧʨʦʪʝʠʥʝ ʚ ʨʘ-
ʮʠʦʥʝ ʧʨʦʚʝʜʝʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʥʘ ʤʦʣʦʜʥʷʢʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʚ ʚʦʟʨʘʩʪʝ 8 ʤʝʩʷʮʝʚ. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ 

ʠ ʢʦʤʙʠʢʦʨʤ ʩʪʘʥʜʘʨʪʥʳʡ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʧʦ-
ʩʦʙʦʤ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʷʯʤʝʥʴ, ʪʨʠʪʠʢʘʣʝ, ʧʰʝ-
ʥʠʮʫ, ʚʚʦʜʠʤʳʝ ʚ ʢʦʤʙʠʢʦʨʤʘ, ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʩʥʠʞʝʥʠʷ 
ʨʘʩʱʝʧʣʷʝʤʦʩʪʠ ʧʨʦʪʝʠʥʘ ʢʦʤʙʠʢʦʨʤʘ ʚ ʨʫʙʮʝ. 
ɾʠʚʦʪʥʳʝ 2, 3 ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠʯʥʳʡ ʨʘʮʠʦʥ 

ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʢʦʤʙʠʢʦʨʤʘ ʩʦʜʝʨʞʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘ-
ʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʩ-
ʱʝʧʣʷʝʤʦʡ ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʡ ʬʨʘʢʮʠʡ. ʈʘʟʣʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩ-
ʱʝʧʣʷʝʤʦʛʦ ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ  ʚ ʢʦʤʙʠʢʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʣʦ 
ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʨʘʮʠʦʥʝ.  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʘʨʤ-
ʣʠʚʘʥʠʷ ʨʘʮʠʦʥʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴʶ ʧʨʦʪʝʠʥʘ ʙʳʣ ʧʨʦʚʝ-
ʜʝʥ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚ ʫʩʣʦʚʠʷʭ ʈʋʇ çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʙʘʟʘ "ɾʦʜʠʥʦ"è ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʡ 
ʮʝʣʠ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 3 ʛʨʫʧʧʳ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 6- 
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣ. 1. ʅʦʨʤʳ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʚ ʧʨʦʪʝʠʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 1000 ʛ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1.  ʉʭʝʤʘ ʦʧʳʪʘ 

 

 

ʈʘʮʠʦʥ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʩʪʦʷʣ ʠʟ ʩʝʥʘʞʘ 
ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ, ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ, ʰʨʦʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ, 
ʢʦʤʙʠʢʦʨʤʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʭʦʟʷʡʩʪʚʝ ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʤ ʮʝʭʝ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧ-

ʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʬʨʘʢʮʠʡ ʧʨʦʪʝʠʥʘ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʚʦʟʨʘʩʪʝ 6ï12 ʤʝʩʷʮʝʚ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʷʯʤʝʥʴ, 
ʪʨʠʪʠʢʘʣʝ, ʧʰʝʥʠʮʘ) ʢʦʤʙʠʢʦʨʤʘ ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʙʦʪʢʝ (ʵʢʩʪʨʫʜʠʨʦ-
ʚʘʥʠʶ), ʘ ʟʘʪʝʤ ʟʘʤʝʥʷʣʠ ʚ ʥʝʤ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʨʘʙʦʪʘʥ-
ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʙʦʪʘʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ, ʩʢʘʨʤʣʠʚʘʷ ʪʘʢʦʡ 
ʢʦʤʙʠʢʦʨʤ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ. 

 
ɻʨʫʧʧʳ 

 

ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ, ʛʦʣ. 

ʇʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʦʧʳʪʘ,  
ʜʥʝʡ 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʱʝʧʣʷʝʤʦʛʦ  
ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ 

 ʚ ʨʘʮʠʦʥʝ 
1-ʷ ʢʦʥʪʨʦʣʥɹʘʷ 4 30 70:30 

2-ʷ ʦʧʳʪʥʘʷ 4 30 
60:40 

3-ʷ ʦʧʳʪʥʘʷ 4 30 50:50 
4-  ̫ʦʧʳʪʥʘʷ 4 30 40:60 
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ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʢʦʨʤʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʟʚʝʰʠʚʘʣʠ ʟʘʜʘʥʥʳʝ ʢʦʨʤʘ ʠ ʠʭ ʦʩʪʘʪʢʠ.  
ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʚ ʈʋʇ 

çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè ʦʧ-
ʨʝʜʝʣʷʣʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʧʪrʝ. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʨʤʘʭ ʦʧʨʝʜʝʣʷʣʠ: ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 

ʧʦ ɻʆʉʊ 13496.3ï92; ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʧʦ ɻʆʉʊ 
13496.4ï93 ʧ.2; ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʩʳʨʦʛʦ ʞʠʨʘ ï ʧʦ ɻʆʉʊ 13496.15ï97; 
ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʩʳʨʦʡ ʟʦʣʳ ï ʧʦ ɻʆʉʊ 26226ï95 ʧ.1; ʤʘʩʩʦʚʫʶ ʜʦʣʶ 
ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʧʦ ɻʆʉʊ 13496.2ï91; ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʢʘʣʴʮʠʷ ï ʧʦ 
ɻʆʉʊ 26570ï95; ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʬʦʩʬʦʨʘ ï ʧʦ ɻʆʉʊ 26657ï97. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʤʘʭ ʨʘʩʱʝʧʣʷʝʤʦ-

ʛʦ ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ in vivo ʥʘ ʙʳʯʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʣʦʥʦ-
ʚʳʭ ʤʝʰʦʯʢʦʚ ʩ ʧʝʨʠʦʜʦʤ ʚʳʜʝʨʞʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʤʦʚ ʚ ʨʫʙʮʝ ʚ 
ʪʝʯʝʥʠʝ 6ï8 ʯʘʩʦʚ.  
ʆ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʦʧʳʪʦʚ ʩʫʜʠʣʠ 

ʧʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʂʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʠʟ 
ʷʨʝʤʥʦʡ ʚʝʥʳ ʫʪʨʦʤ ʩʧʫʩʪʷ 2ï3 ʯʘʩʘ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 
ʦʧʳʪʘ.  
ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡʢʦʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ ʧʨʠʙʦʨʦʤ 

Medonic CA 620, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ï ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥʳ, ʛʣʦʙʫ-
ʣʠʥʳ, ʤʦʯʝʚʠʥʫ, ʛʣʶʢʦʟʫ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʧʨʠʙʦʨʦʤ CORMAV 
LUMEH, ʨʝʟʝʨʚʥʫʶ ʱʝʣʦʯʥʦʩʪʴ ï ʧʦ ʅʝʚʦʜʦʚʫ.  
ɼʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ ʫʯʠʪʳʚʘʣʠ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʟʚʝʰʠʚʘ-

ʥʠʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʦʧʳʪʘ.   
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʨʘʮʠʦʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʚʝʣʠʯʠʥʝ 69%, 2-ʛʦ ʦʧʳʪʥʦʛʦ ï 59, 3-ʛʦ ï 57, 
4-ʛʦ ï 52% (ʪʘʙʣ. 2).  

 
ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ 

 

ɻʨʫʧʧʳ ʨʅ 
ʃɾʂ, 
ʤʤʦʣʴ/ʣ 

ʀʥʬʫʟʦʨʠʠ, 
ʪʳʩ/ʤʣ 

ɸʤʤʠʘʢ, 
ʤʛ% 

ɸʟʦʪ, ʤʛ% 

ʦʙʱʠʡ ʥʝʙʝʣʢʦʚʳʡ ʙʝʣʢʦʚʳʡ 

1 7,1 10,6 415 20,3 182,9 62,7 120,2 
2 6,3 12,0 505 18,0 190,0 64,8 129,0 
3 6,5 11,6 488 18,9 188,6 60,7 127,9 
4 6,6 11,2 423 20,0 183,5 61,1 122,4 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʙʳʯʢʦʚ 2-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʨʘʩʱʝʧʣʷʝʤʦʩʪʠ ʧʨʦʪʝʠʥʘ 59% ʚ ʨʫʙʮʦʚʦʡ ʞʠʜ-
ʢʦʩʪʠ ʩʦʜʝʨʞʘʣʦʩʴ 12,0 ʤʤʦʣʴ/ʣ ʃɾʂ, ʯʪʦ ʥʘ 13% ʧʨʝʚʳʰʘʣʦ ʠʭ ʫʨʦ-
ʚʝʥʴ ʚ ʢʦʥʪʨʦʣʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʝʣʠʯʠʥʳ ʨʅ ʥʘ 11%. ʋʚʝʣʠʯʝʥʠʝ ʢʦ-
ʣʠʯʝʩʪʚʘ ʠʥʬʫʟʦʨʠʡ ʚ ʨʫʙʮʝ ʩ 415 ʜʦ 505 ʪʳʩ/ʤʣ, ʠʣʠ ʥʘ 22%, ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʘʤʤʠʘʢʘ, ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʟʠʣʘʩʴ 
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ʥʘ 11% (ʈ<0,05). ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ 
ʨʫʙʮʦʚʦʡ ʞʠʜʢʦʩʪʠ ʥʘ 4,0%, ʙʝʣʢʦʚʦʛʦ ï ʥʘ 7,3%. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʝ 
ʨʘʟʣʠʯʠʷ ʧʦ ʠʟʫʯʘʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʤʝʯʝʥʳ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ.  
ʂʦʥʮʝʥʪʨʘʮʠʷ ʃɾʂ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 9,4%, ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʥʬʫʟʦʨʠʡ ï ʥʘ 18%, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ï ʥʘ 3,1%, 
ʙʝʣʢʦʚʦʛʦ ï ʥʘ 6,4%, ʢʦʣʠʯʝʩʪʚʦ ʘʤʤʠʘʢʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 7%. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ ʠ ʚʳʜʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʪʘʙʣ. 3).  

 
ʊʘʙʣʠʮʘ 3. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ, % 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫ʢʦʥʪʨʦʣʥɹʘʷ 2-  ̫ʦʧʳʪʥʘʷ 3-  ̫ʦʧʳʪʥʘʷ 4-  ̫ʦʧʳʪʥʘʷ 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 64,2Ñ1,0 65,0Ñ2,5 65,7Ñ1,4 63,8Ñ0,5 
ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 67,6Ñ0,8 68,0Ñ2,4 68,9Ñ1,2 66,9Ñ0,5 
ɾʠʨ 47,1Ñ4,7 57,2Ñ9,0 56,1Ñ2,4 55,2Ñ0,7 
ʇʨʦʪʝʠʥ 59,9Ñ1,6 63,7Ñ4,4 67,3Ñ1,6 59,0Ñ1,6 
ʂʣʝʪʯʘʪʢʘ 51,8Ñ1,3 52,0Ñ3,0 52,6Ñ2,4 50,4Ñ0,8 
ɹʕɺ 73,1Ñ0,8 72,7Ñ1,7 73,2Ñ1,3 72,3Ñ0,6 

 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫ-

ʭʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʴʰʝʡ ʙʳʣʘ  ʫ ʞʠʚʦʪʥʳʭ 2-ʡ ʠ 3-ʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʨʘʩʱʝʧʣʷʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʨʘʮʠʦʥʘ ʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚ-
ʣʷʣʘ 57ï59%. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʠ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʠʪʘ-
ʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʢʨʦʤʝ ɹʕɺ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʨʦʪʝʠ-
ʥʘ ʙʳʯʢʘʤʠ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 3,8 ʠ 8,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 4-ʡ ʛʨʫʧʧ. 
ʆʪʤʝʯʝʥʦ ʜʦʚʦʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʞʠʚʦʪʥʳʤʠ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʳʜʝʣʝ-
ʥʠʷ ʵʥʝʨʛʠʠ ʩ ʢʦʨʤʘʤʠ ʨʘʮʠʦʥʘ ʠ ʧʨʦʜʫʢʪʘʤʠ ʦʙʤʝʥʘ. ʅʝʩʢʦʣʴʢʦ 
ʤʝʥʴʰʠʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩ ʤʝʪʘʥʦʤ ʦʪʤʝʯʝʥʳ ʫ ʞʠʚʦʪʥʳʭ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣʠ 6,9%, ʯʪʦ ʥʘ 0,22%, 0,28 ʠ 0,34% ʥʠʞʝ 1-ʡ ʢʦʥ-
ʪʨʦʣʴʥʦʡ, 2-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʆʜʥʘʢʦ ʦʪʤʝʯʝʥʘ ʠ ʥʝʩʢʦʣʴʢʦ 
ʙʦʣʴʰʘʷ ʧʦʪʝʨʷ ʵʥʝʨʛʠʠ ʩ ʤʦʯʦʡ ʫ ʙʳʯʢʦʚ 3-ʡ ʛʨʫʧʧʳ, ʯʪʦ, ʝʩʪʝʩʪʚʝʥ-
ʥʦ, ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ ʢʦʨʤʘʤʠ. ʕʪʦ 
ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 49,25% 
ʧʨʦʪʠʚ 51,02% ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 
ɼʘʥʥʳʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʟʦʪʘ ʦʨʛʘʥʠʟʤʦʤ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʝʛʦ ʩ  ʢʦʨʤʘʤʠ ʨʘʮʠʦʥʘ 
ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʙʳʯʢʦʚ 3-ʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 4). 

 
ʊʘʙʣʠʮʘ 4 .  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫
ʢʦʥʪʨʦʣʥɹʘʷ 

2-  ̫
ʦʧʪrʥʘʷ 

3-  ̫
ʦʧʳʪʥʘʷ 

4-  ̫
ʦʧʳʪʥʘʷ 

ʇʦʩʪʫʧʠʣʦ ʩ ʢʦʨʤʦʤ, ʛ 82,21 82,10 89,91 82,04 
ɺʳʜʝʣʝʥʦ ʩ ʢʘʣʦʤ, ʛ 33,01 31,46 29,33 33,64 
ʋʩʚʦʝʥʦ, ʛ 49,20 50,64 60,58 48,40 
ɺʳʜʝʣʝʥʦ ʩ ʤʦʯʦʡ, ʛ 8,52 7,31 11,19 6,84 
ʆʪʣʦʞʝʥʦ, ʛ 40,68 43,34 49,39 41,56 
ʆʪʣʦʞʝʥʦ ʦʪ ʧʨʠʥʷʪʦʛʦ, % 49 53 55 51 
ʆʪʣʦʞʝʥʦ ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, ʛ 83 86 82 86 
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ʇʨʦʮʝʥʪ ʦʪʣʦʞʝʥʠʷ ʘʟʦʪʘ ʦʪ ʧʨʠʥʷʪʦʛʦ ʙʦʣʴʰʝ ʙʳʣ ʪʘʢʞʝ ʫ ʵʪʦʡ 
ʛʨʫʧʧʳ. ʇʨʘʚʜʘ, ʧʦʢʘʟʘʪʝʣʴ ʦʪʣʦʞʝʥʠʷ ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ ʥʝʩʢʦʣʴʢʦ 
ʩʥʠʟʠʣʩ ̫ʚʦ 2-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ 
ʠʟ-ʟʘ ʙʦʣʴʰʝʡ ʝʛʦ ʧʦʪʝʨʠ ʩ ʤʦʯʦʡ. 
ʉʢʘʨʤʣʠʚʘʥʠʝ ʨʘʮʠʦʥʦʚ ʩ ʨʘʟʥʳʤ ʢʘʯʝʩʪʚʦʤ ʧʨʦʪʝʠʥʘ ʦʢʘʟʘʣʦ 

ʚʣʠʷʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʣʴʮʠʷ. ʇʦʩʪʫʧʣʝʥʠʝ ʝʛʦ ʩ ʢʦʨʤʘʤʠ ʨʘʮʠʦ-
ʥʘ ʚ ʦʨʛʘʥʠʟʤ ʙʳʯʢʦʚ ʙʳʣʦ ʥʝʦʜʠʥʘʢʦʚʳʤ, ʥʘʠʙʦʣʴʰʝʝ ʝʛʦ ʧʦʪʨʝʙʣʝ-
ʥʠʝ ʦʪʤʝʯʝʥʦ ʚ 1-ʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʩʦʩʪʘʚʠʚʰʝʝ 31,43 ʛ, ʯʪʦ ʥʘ 
6,8%, 17,8 ʠ 9,3% ʚʳʰʝ, ʯʝʤ ʚʦ 2, 3 ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ ʠ 
ʚʳʜʝʣʝʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʢʘʣʦʤ ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʴʰʠʤ, ʯʪʦ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʦʪʣʦʞʝʥʠʝ ʦʪ ʧʨʠʥʷʪʦʛʦ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 
ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʠʮʝʡ. 
ʇʦʩʪʫʧʣʝʥʠʝ ʬʦʩʬʦʨʘ (ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ) ʚ ʦʨʛʘʥʠʟʤ ʫ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʩ 
ʤʠʥʠʤʘʣʴʥʳʤʠ ʤʝʞʛʨʫʧʧʦʚʳʤʠ ʨʘʟʣʠʯʠʷʤʠ. ʅʘʠʤʝʥʴʰʝʝ ʚʳʜʝʣʝʥʠʝ 
ʩ ʢʘʣʦʤ ʦʪʤʝʯʝʥʦ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʚʳʩʦʢʦʛʦ ʚʳ-
ʜʝʣʝʥʠʷ ʝʛʦ ʩ ʤʦʯʦʡ ʧʦʣʫʯʠʣʩʷ ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ ʚ 
ʦʨʛʘʥʠʟʤʝ ʦʪ ʧʨʠʥʷʪʦʛʦ, ʩʦʩʪʘʚʠʚʰʠʡ 55%. 
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣ. 5. 
 

ʊʘʙʣʠʮʘ 5. ʄʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-  ̫
 ʢʦʥʪʨʦʣʥɹʘʷ 

2-  ̫
 ʦʧʳʪʥʘʷ 

3-  ̫ 
ʦʧʪrʥʘʷ 

4-  ̫ 
ʦʧʪrʥʘʷ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 90,3Ñ0,1 91,3Ñ0,3 86,3Ñ0,2 89,7Ñ0,1 
ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 8,14Ñ0,1 8,31Ñ0,3 8,11Ñ0,2 8,5Ñ0,2 
ʃʝʡʢʦʮʠʪʳ, 109/ʣ 7,9Ñ0,9 7,6Ñ1,0 7,4Ñ1,5 7,2Ñ0,8 
ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 71,2Ñ3,0 73,9Ñ0,4 73,0Ñ1,7 70,8Ñ1,9 
ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 7,37Ñ0,1 7,27Ñ0,0 7,17Ñ0,1 7,07Ñ0,1 
ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 2,3Ñ0,1 2,01Ñ0,2 2,08Ñ0,1 2,1Ñ0,1 
ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,50Ñ0,2 2,65Ñ0,0 3,10Ñ0,1 2,60Ñ0,1 
ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 2,22Ñ0,01 2,19Ñ0,0 2,56Ñ0,1 2,36Ñ0,2 
ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 36,47Ñ0,7 35,23Ñ0,5 33,37Ñ0,3 35,33Ñ0,6 
ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 35,43Ñ2,1 36,67Ñ0,7 35,2Ñ1,6 35,4Ñ1,9 
ʂʠʩʣʦʪʥʘʷ ʝʤʢʦʩʪʴ ʧʦ ʅʝʚʦʜʦ-
ʚʫ, ʤʛ% 506Ñ6,7 500Ñ11,5 513Ñ6,6 500Ñ11,5 
ʄʘʛʥʠʡ, ʤʤʦʣʴ/ʣ 1,92Ñ0,04 1,17Ñ0,1 1,36Ñ0,02 1,67Ñ0,02 
ɾʝʣʝʟʦ, ʤʤʦʣʴ/ʣ 27,23Ñ4,5 27,06Ñ1,2 19,86Ñ3,4 17,4Ñ2,0 
ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 1,76Ñ0,1 2,1Ñ0,1 2,03Ñ0,2 2Ñ0,1 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 67,98Ñ9,2 73,64Ñ10,1 76,83Ñ3,9 62,27Ñ5,2 
ɓ-ʣʠʟʠʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 15,61Ñ0,4 15,58Ñ0,2 15,33Ñ0,2 15,80Ñ0,2 
ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 4,16Ñ0,5 4,3Ñ0,2 4,5Ñ0,2 4,6Ñ0,1 

 
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʩʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʦ ʦʪ-
ʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʤʝʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ. 
ʊʘʢ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʦʪʤʝʯʝʥʦ ʚ ʢʨʦ-
ʚʠ ʙʳʯʢʦʚ 3-ʡ ʛʨʫʧʧʳ. ʆʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪ-
ʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦ-
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ʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʦʚʳʩʠʣʦʩʴ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ ʥʘ 2,5ï3,8%, ʘ 
ʤʦʯʝʚʠʥʳ ʩʥʠʟʠʣʦʩʴ ʥʘ 10ï13%. 
ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ ʠʤʝʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ ʚ 3-ʡ ʛʨʫʧʧʝ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴ-
ʥʳʤʠ ʛʨʫʧʧʘʤʠ.  
ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʙʝʣʢʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʘʣʴʙʫʤʠʥʳ ʠ ʛʣʦʙʫʣʠʥʳ) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʛʨʫʧʧʘʤ ʨʘʟʥʠʮʘ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 
ʇʦ ʩʭʝʤʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ. 
ʉʨʝʜʥʠʡ ʨʘʮʠʦʥ ʟʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 7 ʧʦ 12 ʤʝʩʷʮʝʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 6. 
 

ʊʘʙʣʠʮʘ 6. ʈʘʮʠʦʥʳ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ 
1-  ̫

 ʢʦʥʪʨʦʣʥɹʘʷ 
2-  ̫

 ʦʧʳʪʥʘʷ 
3-  ̫

 ʦʧʳʪʥʘʷ 
4-  ̫

 ʦʧʳʪʥʘʷ 
ʢʛ % ʢʛ % ʢʛ % ʢʛ % 

ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 13,6 38 13,8 39 13,9 39 13,7 38 
ʉʝʥʘʞ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʡ 3,3 14 3,4 13 3,4 13 3,4 14 
ʂʦʤʙʠʢʦʨʤ ʂʈ-3 3,0 44 3,0 44 3,0 44 3,0 44 
ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 0,24 4,0 0,5 4,0 0,25 4,0 0,25 4,0 
ɺ ʨʘʮʠʦʥʝ ʩʦʜʝʨʞʠʪʩʷ: 
ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 7,2 7,3 7,3 7,2 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 80,7 81,5 81,7 81,0 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʛ 7,73 7,78 7,80 7,75 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 934 937 939 936 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 650 655 655 651 
ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 644,5 618,0 573,0 524,0 
ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠ-
ʥʘ, ʛ 

289,5 319,0 366,0 412,0 

ʢʘʣʴʮʠʷ, ʛ 40,4 41,3 42,5 41,8 
ʬʦʩʬʦʨʘ, ʛ 28,5 29,5 30,1 30,6 
ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ ʆʕ, ʛ 

8,0 7,6 7,0 6,6 

ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ 
ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ ʆʕ, ʛ 

3,6 3,9 4,5 5,0 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʩʯʝʪʝ ʥʘ 1 ʢ.ʝʜ. 

89 90 90 90 

 
ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʦ ʬʘʢʪʠʯʝʩʢʠ ʩʲʝʜʝʥʥʳʤ ʢʦʨʤʘʤ ʚʩʝʤʠ 

ʛʨʫʧʧʘʤʠ ʩʦʩʪʘʚʠʣʘ 7,2ï7,3 ʢ. ʝʜ.  ɺ ʨʘʮʠʦʥʘʭ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʩʦʜʝʨʞʘʣʦʩʴ 7,73ï7,80 ʢʛ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. ʅʘ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘ-
ʮʠʦʥʘ ʧʨʠʭʦʜʠʣʦʩʴ 119ï120 ʛ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥ-
ʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 
10,4ï10,5ʄɼʞ. 
ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʄɼʞ ʦʙʤʝʥ-

ʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 8,0 ʛ, ʚʦ 2-ʡ ʠ 3-ʡ ʦʧʪr-
ʥʳʭ ï 7,6ï7,0 ʛ, ʚ 4-ʡ ï 6,6 ʛ. ʆʙʨʘʪʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʦ 
ʥʝʨʘʩʱʝʧʣʷʝʤʦʡ ʬʨʘʢʮʠʠ ʧʨʦʪʝʠʥʘ. ʊʘʢ, ʚ 1-ʡ ʛʨʫʧʧʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 
3,6 ʛ, ʚʦ 2-ʡ ï 3,9, 3-ʡ ï 4,5, 4-ʡ ï 5,0 ʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʥʘ 
9%; 13 ʠ 32%. ʅʘ 1 ʢ. ʝʜ. ʧʨʠʭʦʜʠʣʦʩʴ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 
ʨʘʮʠʦʥʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 40,2 ʛ, 2-ʡ ʦʧʳʪʥʦʡ ï 43,7, 3-ʡ ʦʧʳʪʥʦʡ ï 
50,0, 4-ʡ ʦʧʳʪʥʦʡ ï 56,4 ʛ. 
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ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʠ ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘ-
ʚʠʣʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 69:31, ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ï 66:34, ʚ 3-ʡ ʦʧʪr-
ʥʦʡ ï 61:39, 4-ʡ ʦʧʳʪʥʦʡ ï 56:44. 
ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʢʘʨʤʣʠʚʘʝʤʳʭ ʨʘʮʠʦʥʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ (ʪʘʙʣ. 7). 
 

ʊʘʙʣʠʮʘ 7. ɾʠʚʘʷ ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1-ʷ ʢʦʥʪʨʦʣʴ-
ʥʘʷ 

2-  ̫
 ʦʧʪrʥʘʷ 

3-  ̫
 ʦʧʳʪʥʘʷ 

4-  ̫
 ʦʧʳʪʥʘʷ 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, ʢʛ 179,2Ñ2,3 177,4Ñ3,3 176,0Ñ3,1 175,6Ñ4,2 
ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, ʢʛ 358,2Ñ3,4 370,9Ñ6,6 362,5Ñ7,4 356,0Ñ6,9 
ɺʘʣʦʚʳʡ ʧʨʠʨʦʩʪ, ʢʛ 179,0Ñ1,8 193,5Ñ5,7 186,5Ñ6,8 180,4Ñ5,9 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 994Ñ10,0 1075Ñ31,7 1036Ñ38,2 1002Ñ10,9 
ɺ ʧʨʦʮʝʥʪʘʭ ʢ 1-ʡ ʛʨʫʧʧʝ 100 108,1 104,2 101 

 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 
ʫʨʦʚʥʝ 176ï179 ʢʛ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ (180 ʜʥʝʡ) ʩʦʩʪʘ-
ʚʠʣʘ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 179 ʢʛ, 2-ʡ ʦʧʳʪʥʦʡ ï 194, 3-ʡ ï 
187, 4-ʡ ʦʧʳʪʥʦʡ ï 180 ʢʛ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʚ 1-ʡ ʛʨʫʧʧʝ ʥʘ-
ʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ 994 ʛ, ʚʦ 2-ʡ ʠ 3-ʡ ï ʧʦʚʳʩʠʣʩʷ ʥʘ 81 ʠ 42 ʛ, ʠʣʠ ʥʘ 8 
ʠ 4%. ɺ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦʚʳʩʠʣʩʷ ʥʘ 8 ʛ, 
ʠʣʠ ʥʘ 1%. 
ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

7,24 ʢ. ʝʜ., ʘ ʚʦ 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ï 6,79 ʠ 7,04, ʠʣʠ ʩʥʠʟʠʣʠʩʴ ʥʘ 7 ʠ 
4%. ɺ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 
ɿʘʢʣʶʯʝʥʠʝ. 1. ʉʢʘʨʤʣʠʚʘʥʠʝ ʨʘʮʠʦʥʦʚ ʩ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴʶ ʧʨʦ-

ʪʝʠʥʘ 57ï59% (ʛʨʫʧʧʳ 2 ʠ 3) ʚ ʨʫʙʮʝ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʃɾʂ ʥʘ 
9,4ï13,2%, ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʫʟʦʨʠʡ ï ʥʘ 18ï22%, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 
ʘʟʦʪʘ ï ʥʘ 3,1ï4,0%, ʙʝʣʢʦʚʦʛʦ ï ʥʘ 6,4ï7,3%, ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʤ-
ʤʠʘʢʘ ï ʥʘ 7ï11%. ʇʨʠ ʵʪʦʤ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫʭʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,0ï2,0%, ʧʨʦʪʝʠʥʘ ï ʥʘ 3,8ï8,3%,ʞʠʨʘ ï ʥʘ 
9,0ï10,1%. 
2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʮʠʦʥʦʚ ʩ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴʶ ʧʨʦʪʝʠʥʘ ʙʳʯʢʘʤʠ 

57ï59% ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 2,5ï3,8%, ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʤʦʯʝ-
ʚʠʥʳ ʥʘ 10ï13%. 
3. ʈʘʮʠʦʥʳ ʩ ʨʘʩʱʝʧʣʷʝʤʦʩʪʴʶ ʧʨʦʪʝʠʥʘ 61ï66% ʧʦʟʚʦʣʷʶʪ ʧʦʣʫ-

ʯʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ 1036ï1075 ʛ ʧʨʠ ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ ʥʘ     
1 ʢʛ ʧʨʠʨʦʩʪʘ 6,79ï7,04 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ. 

 
ʃʀʊɽʈɸʊʋʈɸ 
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ʉ.ɸ. ʗʈʆʐɽɺʀʏ, ʀ.ɺ. ʗʅʆʏʂʀʅ 

ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè 
ʛ. ɾʦʜʠʥʦ, ʄʠʥʩʢʘʷ ʦʙʣ., ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 222160 
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ɺʚʝʜʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ. ɺ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʢʨʦʚʴ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʷʟʫʶʱʠʭ ʟʚʝʥʴʝʚ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʥʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʪʘʥʠʝ ʠ ʜʳʭʘʥʠʝ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʩʥʘʙʞʘʝʪ ʦʨ-
ʛʘʥʳ ʠ ʪʢʘʥʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʛʦʨʤʦʥʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, 
ʘʥʪʠʪʝʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʛʫʤʦʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟ-
ʤʦʞʥʦ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ [9]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʦʚʴ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʦʨʛʘʥʠʟʤʝ. ʉʚʷʟʴ ʢʨʦʚʠ ʩʦ ʚʩʝʤʠ ʪʢʘʥʷʤʠ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ 
ʤʥʦʛʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʝʛʦ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʢʦʨʤʣʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪʥʳʭ, ʚʦʟʨʘʩ-
ʪʦʤ, ʧʦʨʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [9]. 
ɹʝʣʢʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʤʝʪʘ-

ʙʦʣʠʟʤʝ. ʇʦʯʪʠ ʚʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘ-
ʥʠʟʤʝ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ ʦʙʤʝʥʦʤ ʙʝʣʢʦʚ ʠ ʚʣʠʷʶʪ ʥʘ 
ʩʦʦʪʥʦʰʝʥʠʝ ʠʭ ʬʨʘʢʮʠʡ. ʆʩʥʦʚʥʳʝ ʙʝʣʢʠ ʢʨʦʚʠ ï ʵʪʦ ʘʣʴʙʫʤʠʥʳ ʠ 
ʛʣʦʙʫʣʠʥʳ. ʇʝʨʚʳʝ ʚʳʧʦʣʥʷʶʪ ʧʣʘʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʚʪʦʨʳʝ ʦʪʥʦ-
ʩʷʪʩʷ ʢ ʟʘʱʠʪʥʳʤ ʙʝʣʢʘʤ [2,3]. 
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ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʮʝʥ-
ʥʦʩʪʠ ʨʘʮʠʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨ-
ʞʘʱʠʭʩʷ ʚ ʥʠʭ, ʦʩʦʙʝʥʥʦ ʧʨʦʪʝʠʥʘ [1ï8]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʥʦʚʳʝ ʩʦʨʪʘ ʨʘʧʩʘ, 

ʣʶʧʠʥʘ ʠ ʜʨʫʛʠʭ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ɹʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ (ɹɺʄɼ), ʟʘʢʫʧʘʝʤʳʝ ʚ ʩʪʨʘʥʘʭ 

ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʯʘʩʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʮʠʦʥʦʚ, ʪʘʢ ʢʘʢ 
ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʠʣʠ ʠʤʝʶʪʩʷ ʚ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʤ ʠʣʠ ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʦʠʤʦʩʪʴ 
ʟʘʚʦʟʠʤʳʭ ɹɺʄɼ ʥʝ ʚʩʝʛʜʘ ʘʜʝʢʚʘʪʥʘ ʧʦʣʫʯʘʝʤʳʤ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʨʝʟʫʣʪɹʘʪʘʤ. 
ɺ ʩʚʷʟʠ ʩ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʧʩʘ ʠ ʣʶʧʠʥʘ ʥʘʟʨʝʣʘ 

ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ ʟʘʤʝʥʝ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ɹɺʄɼ ʜʝʬʠʮʠʪʥʳʭ 
ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ ʠ ʩʦʝʚʳʡ ʰʨʦʪ) 
ʙʦʣʝʝ ʜʝʰʝʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʤʝʩʪʥʦʛʦ, ʙʝʣʢʦʚʦʛʦ (ʨʘʧʩʦʚʳʡ ʰʨʦʪ, 
ʨʘʧʩ, ʣʶʧʠʥ) ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ (ʛʘʣʠʪʳ, ʬʦʩʬʦʛʠʧʩ, ʢʦʩʪʥʳʡ ʧʦ-
ʣʫʬʘʙʨʠʢʘʪ, ʜʦʣʦʤʠʪʦʚʘʷ ʤʫʢʘ, ʩʘʧʨʦʧʝʣʴ). 
ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ɹɺʄɼ ʩ ʚʢʣʶʯʝʥʠʝʤ ʤʝʩʪʥʦʛʦ ʙʝʣʢʦ-

ʚʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʠ ʧʝʨʝ-

ʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʨʥʘ ʨʘʧʩʘ 
ʠ ʣʶʧʠʥʘ ʚ ʢʦʨʤʣʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ 6ï12-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʧʨʦʚʝʜʝʥʦ 2 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʘ ʚ ʈʋʇ çʕʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʘʷ ʙʘʟʘ "ɾʦʜʠʥʦ"è ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 
(ʪʘʙʣ. 1).  

 
ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʦʚ 

 

ɻʨʫʧʧʳ ʂʦʣ-ʚʦ 
ʛʦʣʦʚ 

ɺʦʟʨʘʩʪ, 
ʤʝʩ 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

ɿʠʤʥʠʡ ʧʝʨʠʦʜ 
1-  ̫

 ʢʦʥʪʨʦʣʥɹʘʷ 14 6ï12 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ï ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ, 
ʧʘʪʦʢʘ + ʢʦʤʙʠʢʦʨʤ ʂʈ-3 

2-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1 ʚ 
ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ ʤʘʩʩʝ 

3-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1 

ʚ ʢʦʣʠʯʝʩʪʚʝ 25% ʧʦ ʤʘʩʩʝ  

4-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ2 

ʚ ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ ʤʘʩʩʝ 

5-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ2 

ʚ ʢʦʣʠʯʝʩʪʚʝ 25% ʧʦ ʤʘʩʩʝ 
ʃʝʪʥʠʡ ʧʝʨʠʦʜ 

1-  ̫
 ʢʦʥʪʨʦʣʥɹʘʷ 14 6ï12 ʆʈ  ï ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘʷ ʩʤʝʩʴ, ʧʘʪʦʢʘ + 

ʢʦʤʙʠʢʦʨʤ ʂʈ-3 

2-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1 ʚ 
ʢʦʣʠʯʝʩʪʚʝ 15% ʧʦ ʤʘʩʩʝ 

3-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1 

ʚ ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ ʤʘʩʩʝ  

4-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ2 

ʚ ʢʦʣʠʯʝʩʪʚʝ 15% ʧʦ ʤʘʩʩʝ 

5-  ̫ʦʧʳʪʥʘʷ 14 6ï12 ʆʈ +  ʢʦʤʙʠʢʦʨʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ2 

ʚ ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ ʤʘʩʩʝ 
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ɼʣʷ ʧʝʨʚʦʛʦ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʷʪʴ 
ʛʨʫʧʧ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʧʦ 14 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʥʘʯʘʣʴʥʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 
182ï187 ʢʛ. ɺ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʚʭʦʜʠʣʠ: 
ʢʦʤʙʠʢʦʨʤ ʂʈ-3, ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ ʠ ʧʘʪʦʢʘ. ʊʝʣʢʘʤ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʩʷ ʢʦʤʙʠʢʦʨʤ ʂʈ-3 ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʦʜʩʦʣʥʝʯʥʠʢʦ-
ʚʦʛʦ ʰʨʦʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10% ʧʦ ʤʘʩʩʝ, ʞʠʚʦʪʥʳʤ  2-ʡ ʠ  3-ʡ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ  ʚʟʘʤʝʥ ʰʨʦʪʘ ʚʢʣʶʯʘʣʠ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʠ 25% ʧʦ ʤʘʩ-
ʩʝ, ʘ ʘʥʘʣʦʛʘʤ 4-ʡ ʠ 5-ʡ ï  ɹɺʄɼ2 ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʠ 25% ʧʦ ʤʘʩʩʝ. 
ɺ ʩʦʩʪʘʚ ɹɺʄɼ ʚʢʣʶʯʘʣʠ ʣʶʧʠʥ, ʨʘʧʩ ʠ ʚʠʪʘʤʠʜ. ɺ ʩʦʩʪʘʚ ʚʠʪʘ-

ʤʠʜʘ ʚʭʦʜʠʣʠ: ʩʦʣʴ, ʩʘʧʨʦʧʝʣʴ, ʬʦʩʬʦʛʠʧʩ, ʬʦʩʬʘʪ ʠ ʧʨʝʤʠʢʩ. ɺʠʪʘ-
ʤʠʜ ʧʦʣʫʯʘʣʠ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʠʟ ɿɸʆ çʊʆʉɸè ʆʩʠʧʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ. 
ʇʨʝʤʠʢʩ ʛʦʪʦʚʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʣʘ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʄʝʣ ʙʳʣ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ. ɹɺʄɼ1 ʨʘʟʣʠʯʘʣ-
ʩʷ ʦʪ ɹɺʄɼ2 ʨʘʟʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʧʩʘ ʠ ʣʶʧʠʥʘ. 
ɿʝʨʥʦ ʣʶʧʠʥʘ ʠ ʨʘʧʩʘ ʧʦʜʚʝʨʛʘʣʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʶ ʥʘ ʵʢʩʪʨʫʜʝʨʝ 

ʤʘʨʢʠ ʂʄɿ-2ʄ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ ʈʋʇ çʅʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè. ʇʦʩʣʝ ʵʢʩ-
ʪʨʫʜʠʨʦʚʘʥʠʷ ʟʝʨʥʦ ʨʘʟʤʘʣʳʚʘʣʠ ʥʘ ʤʝʣʴʥʠʮʝ ʠ ʜʘʥʥʳʝ ʩʤʝʩʠ ʩʤʝʰʠ-
ʚʘʣʠʩʴ ʩ ʚʠʪʘʤʠʜʦʤ. 
ɼʘʥʥʳʝ ʜʦʙʘʚʢʠ ʜʦʩʪʘʚʣʷʣʠ ʚ ʈʋʇ çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ "ɾʦ-

ʜʠʥʦ"è ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʩʤʝʰʠʚʘʣʠ ʩ ʟʝʨʥʦʬʫʨʘʞʦʤ (ʷʯʤʝʥʴ, 
ʧʰʝʥʠʮʘ, ʪʨʠʪʠʢʘʣʝ) ʚʟʘʤʝʥ ʯʘʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʥʘ ʧʦʣʴ-
ʩʢʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 2 ʪʦʥʥʳ ʚ ʯʘʩ. 
ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

(ʦʧʳʪ 2). ʈʘʟʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ ʧʝʨʠʦʜʦʤ ʩʦ-
ʩʪʦʷʣʠ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʪʝʣʷʪ ʧʦʣʫʯʘʣʠ ʚʤʝʩʪʦ ʢʫʢʫ-
ʨʫʟʥʦʛʦ ʩʠʣʦʩʘ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʫʶ ʩʤʝʩʴ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʦʚ ʚ 
ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ ʧʦ 150 ʜʥʝʡ. 
ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ɹɺʄɼ1 ʠ ɹɺʄɼ2 ʚʢʣʶʯʘʣʠʩʴ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨ-

ʤʘ ʂʈ-3 ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʠ 20% ʧʦ ʤʘʩʩʝ. 
ɺ ʢʦʨʤʘʭ ʦʧʨʝʜʝʣʝʥʳ: ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ ʠ ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ ï 

ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʦ ʬʦʨʤʫʣʘʤ, ʚʣʘʛʘ ï ʧʦ ɻʆʉʊ 13496.3ï92, ʩʳʨʦʡ 
ʧʨʦʪʝʠʥ ï ʧʦ ɻʆʉʊ 13496.4ï93 ʧ. 2, ʩʳʨʦʡ ʞʠʨ ï ʧʦ ɻʆʉʊ 13496.15ï 
97, ʟʦʣʘ ï ʧʦ ɻʆʉʊ 26226ï95 ʧ.1, ʢʘʣʴʮʠʡ ï ʧʦ ɻʆʉʊ 26570ï95 ʧ. 2.1, 
ʬʦʩʬʦʨ ï ʧʦ ɻʆʉʊ 26657ï97 ʧ. 2.2,  ʘʤʠʥʦʢʠʩʣʦʪʳ (ʛʠʩʪʠʜʠʥ, ʘʨʛʠ-
ʥʠʥ, ʪʨʝʦʥʠʥ, ʘʣʘʥʠʥ, ʚʘʣʠʥ, ʤʝʪʠʦʥʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʬʝʥʠʣʘʣʘ-
ʥʠʥ) ï ʤʝʪʦʜʦʤ ʠʦʥʦʦʙʤʝʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʠʦʥʠʪʘʭ (ʘʤʠʥʦʢʠʩ-
ʣʦʪʥʳʡ ʘʥʘʣʠʟ ï ʊ-339). 
ʂʦʨʤʣʝʥʠʝ ʪʝʣʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ 

ʈɸʉʍʅ ɸ.ʇ. ʂʘʣʘʰʥʠʢʦʚʘ (2003). 
ɺ ʦʧʳʪʘʭ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
ï ʦʙʱʠʡ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ ï ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-

ʜʠʢʘʤ; 
ï ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ ʪʝʣʢʘʤʠ ï ʤʝʪʦʜʦʤ ʫʯʝʪʘ ʟʘʜʘʥʥʳʭ 

ʢʦʨʤʦʚ ʠ ʠʭ ʦʩʪʘʪʢʦʚ, ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʤʣʝʥʠʡ ʦʜʠʥ ʨʘʟ ʚ 
ʜʝʢʘʜʫ ʚ ʜʚʘ ʩʤʝʞʥʳʭ ʜʥʷ; 
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ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ: ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡʢʦʮʠʪʳ, ʛʝʤʦ-
ʛʣʦʙʠʥ ï ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ Medonic CA 620; 
ï ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʤʘʛʥʠʡ, ʞʝʣʝʟʦ, ʮʠʥʢ, 

ʤʘʨʛʘʥʝʮ ʠ ʤʝʜʴ ï ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ AAS 
(ʧʨʦʠʟʚʦʜʩʪʚʦ ɻʝʨʤʘʥʠʠ); 
ï ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ: ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠ-

ʥʳ, ʛʣʦʙʫʣʠʥʳ, ʤʦʯʝʚʠʥʘ, ʛʣʶʢʦʟʘ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, ʞʝʣʝʟʦ ï 
ʧʨʠʙʦʨʦʤ CORMAV LUMEH; 
ï ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ï ʧʦ ʅʝʚʦʜʦʚʫ; 
ï ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ï ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʦʧʳʪʘ; 
ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʦʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉ ʫʯʝʪʦʤ ʜʝʬʠʮʠʪʘ 

ʧʨʦʪʝʠʥʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ 
ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʩʦʜʝʨʞʘʥʠʷ ʪʝʣʦʢ ʧʨʠʛʦʪʦʚʣʝʥʳ ʜʚʝ ʦʧʳʪʥʳʝ ɹɺʄɼ 
ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 6ï12 ʤʝʩʷʮʝʚ. ɺ ʩʦʩʪʘʚ ɹɺʄɼ1 ʚʢʣʶʯʝʥʳ (% 
ʧʦ ʤʘʩʩʝ): ʨʘʧʩ ï 50, ʣʶʧʠʥ ï 34 ʠ ʚʠʪʘʤʠʜ ï 16, ʘ ʚ ɹɺʄɼ2 ï ʨʘʧʩ ï 
40, ʣʶʧʠʥ ï 44 ʠ ʚʠʪʘʤʠʜ ï 16. 
ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ɹɺʄɼ ʜʣʷ ʨʝʤʦʥʪ-

ʥʳʭ ʪʝʣʦʢ. 
 

ʊʘʙʣʠʮʘ 2. ʉʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ɹɺʄɼ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ 
 

ʇʦʢʘʟʘʪʝʣʠ ɹɺʄɼ1 ɹɺʄɼ2 

1 2 3 
ʈʘʧʩ, % 50 40 
ʃʶʧʠʥ, % 34 44 
ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ (ʚʠʪʘʤʠʜ), % 16 16 
ɺ 1 ʢʛ ʩʦʜʝʨʞʠʪʩʷ: 
ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 1,15 1,09 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 12,4 11,7 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʛ 0,72 0,71 
ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 232,9 251 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 195,2 211,6 
ʩʳʨʦʛʦ ʞʠʨʘ, ʛ 234,1 195,6 
ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʛ 76,4 82,8 
ʢʨʘʭʤʘʣʘ, ʛ  84,4 80,9 
ʩʘʭʘʨʘ, ʛ 48,7 47,7 
ʢʘʣʴʮʠʷ, ʛ 25,9 25,9 
ʬʦʩʬʦʨʘ, ʛ 13,8 13,7 
ʥʘʪʨʠʷ, ʛ 20,6 20,7 
ʤʘʛʥʠʷ, ʛ 2,2 2,4 
ʩʝʨʳ, ʛ 7,9 7,9 
ʢʘʣʠʷ, ʛ 4,3 5,4 
ʞʝʣʝʟʘ, ʤʛ 17,1 17,2 
ʤʝʜʠ, ʤʛ 24,1 24,1 
ʮʠʥʢʘ, ʤʛ 135,3 135,4 
ʤʘʨʛʘʥʮʘ, ʤʛ  203,8 203,8 
ʢʦʙʘʣʴʪʘ, ʤʛ  3,8 3,9 
ʡʦʜʘ, ʤʛ  0,7 0,7 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 
 

1 2 3 
ʩʝʣʝʥʘ, ʤʛ 0,64 0,64 
ʚʠʪʘʤʠʥʦʚ:  ɸ, ʪʳʩ. ʄɽ 60 60 
                    ɼ, ʪʳʩ. ʄɽ 15,2 15,2 
                    ɽ, ʤʛ 40 40 
ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʛ: 
ʣʠʟʠʥʘ 23,1 23,1 
ʪʨʝʦʥʠʥʘ 21,1 21,1 
ʤʝʪʠʦʥʠʥʘ 7,0 7,0 
ʪʨʠʧʪʦʬʘʥʘ 1,3 1,3 

 
ɺ 1 ʢʛ ɹɺʄɼ1 ʩʦʜʝʨʞʘʣʦʩʴ 1,15 ʢ. ʝʜ., 12,4 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 

0,72 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 232,9 ʛ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 234,1 ʛ ʞʠʨʘ, 48,7 ʛ 
ʩʘʭʘʨʘ, 25,9 ʛ ʢʘʣʴʮʠʷ, 13,8 ʛ ʬʦʩʬʦʨʘ.  ɺ 1 ʢʛ ɹɺʄɼ2 ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 
ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 1,09 ʢ. ʝʜ., ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 11,7 ʄɼʞ, ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ ï 0,71 ʢʛ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 251,0 ʛ, ʞʠʨʘ ï 195,6 ʛ, ʩʘʭʘʨʘ ï 
47,7 ʛ, ʢʘʣʴʮʠʷ ï25,9 ʛ, ʬʦʩʬʦʨʘ ï13,7 ʛ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ɹɺʄɼ ʠ ʟʝʨʥʦʬʫʨʘʞʘ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ 

ʧʘʨʪʠʠ ʢʦʤʙʠʢʦʨʤʦʚ. ɺ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʟʘ ʩʯʝʪ ɹɺʄɼ ʦʩʫʱʝʩʪʚ-
ʣʣ̫ʘʩʴ ʧʦʣʥʘʷ ʟʘʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʢʘʢ ʙʦʣʝʝ ʜʦʨʦʛʦ-
ʩʪʦʷʱʝʛʦ ʠ ʜʝʬʠʮʠʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʂʦʤʙʠʢʦʨʤ ˉ 1 ʩ ʚʢʣʶʯʝʥʠʝʤ 
ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʷʚʣʷʣʩʷ ʢʦʥʪʨʦʣʴʥʳʤ. 
ɺ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʦʚ ˉ 2 ʠ 3 ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1  ʚ ʢʦʣʠʯʝʩʪʚʝ 20 

ʠ 25% ʧʦ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʣʦʩʴ 1,14 ʢ. ʝʜ., 11,5ï11,6 ʄɼʞ 
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 0,84ï85 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 122,5ï129,3 ʛ ʩʳʨʦʛʦ 
ʧʨʦʪʝʠʥʘ, 60,2ï71,8 ʛ ʞʠʨʘ, 6,8ï8,3 ʛ ʢʘʣʴʮʠʷ, 6,9ï7,1 ʛ ʬʦʩʬʦʨʘ. ɺ 
ʢʦʤʙʠʢʦʨʤʘʭ ˉ 4 ʠ 5 ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ2 ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʠ 25% ʧʦ 
ʤʘʩʩʝ ʩʦʜʝʨʞʘʣʦʩʴ 1,13 ʢ. ʝʜ., 11,3ï11,4 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ,        
0,84 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 126,8ï133,8 ʛ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 53,6ï61,5 ʛ 
ʞʠʨʘ, 6,9 ʛ ʢʘʣʴʮʠʷ, 6,7ï6,8 ʛ ʬʦʩʬʦʨʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʤʙʠʢʦʨʤʘ ˉ 2 ʠ 
3 ʩ ʚʢʣʶʯʝʥʠʝʤ ɹɺʄɼ1 ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʤʙʠʢʦʨʤʘ ˉ 4 ʠ 5 ʩ ɹɺʄɼ2 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ, ʥʦ ʫʩʪʫʧʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʪʝʠʥʘ. 
ʉʦʩʪʘʚ ʩʫʪʦʯʥʳʭ ʨʘʮʠʦʥʦʚ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʧʦ ʬʘʢʪʠʯʝʩʢʠ ʩʲʝ-

ʜʝʥʥʳʤ ʢʦʨʤʘʤ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: ʢʦʤʙʠʢʦʨʤ ï 2,5 ʢʛ, ʢʫʢʫʨʫʟʥʳʡ ʩʠ-
ʣʦʩ ï 12,5ï12,6 ʢʛ, ʧʘʪʦʢʘ ï 0,5 ʢʛ. ɺ ʨʘʮʠʦʥʘʭ ʪʝʣʦʢ ʩʦʜʝʨʞʘʣʦʩʴ 5,63ï
5,74 ʢ. ʝʜ., 60,5ï62,1 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 805,57ï815,1 ʛ ʩʳʨʦʛʦ 
ʧʨʦʪʝʠʥʘ, 469,3ï471,6 ʛ ʩʘʭʘʨʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʦʚ ʢʦʤʙʠʢʦʨʤʘ ʩʦ-
ʩʪʘʚʠʣʠ 49ï51%, ʩʠʣʦʩ ï 42ï46, ʧʘʪʦʢʘ ï 5ï7% ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. 
ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫʭʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʦʪʝʠʥʘ ʪʝʣʢʘʤʠ  

3-ʡ ʠ 5-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʚʳʰʝ ʥʘ 3ï4% ʧʨʠ ʚʚʦʜʝ ʚ ʢʦʤʙʠʢʦʨʤʘ 
ɹɺʄɼ1 ʠ ɹɺʄɼ2 ʚ ʢʦʣʠʯʝʩʪʚʝ 25% ʧʦ ʤʘʩʩʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʩʦʩʪʘʚʠʣʠ: 64,3ï66,5%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ï 65,6ï67,8, ʧʨʦʪʝʠʥʘ ï 62,7ï
66,0, ʞʠʨʘ ï 54ï56, ʢʣʝʪʯʘʪʢʠ ï 51,3ï52,0, ɹʕɺ ï 73,8ï75,9%. ʄʝʥʝʝ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʣʫʯʝʥʳ ʧʦ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʫ ʪʝʣʦʢ 2-ʡ ʠ 4-ʡ 
ʛʨʫʧʧ. 
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ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 
ʠ ʩʦʩʪʘʚʠʣʠ: ʦʙʱʠʡ ʙʝʣʦʢ ï 72,3ï74,9 ʛ/ʣ, ʛʝʤʦʛʣʦʙʠʥ ï 9,2ï9,6 ʛ/ʣ, 
ʵʨʠʪʨʦʮʠʪʳ ï 7,5ï7,9Ĭ1012/ʣ, ʣʝʡʢʦʮʠʪʳ ï 8,1ï8,6Ĭ109/ʣ, ʨʝʟʝʨʚʥʘʷ 
ʱʝʣʦʯʥʦʩʪʴ ï 448,4ï473,5 ʤʛ%, ʤʦʯʝʚʠʥʘ ï 2,8ï3,4 ʤʤʦʣʴ/ʣ, ʩʘʭʘʨ ï 
6,4ï6,8 ʤʤʦʣʴ/ʣ, ʢʘʣʴʮʠʡ ï 2,9ï3,2 ʤʤʦʣʴ/ʣ, ʬʦʩʬʦʨ ï 1,1ï1,3 ʤʤʦʣʴ/ʣ, 
ʤʘʛʥʠʡ ï 0,7ï0,9 ʤʤʦʣʴ/ʣ, ʩʝʨʘ ï 22,8ï25,1 ʤʤʦʣʴ/ʣ, ʤʝʜʴ ï 0,7ï               
1,1 ʤʢʤʦʣʴ/ʣ, ʮʠʥʢ ï 3,5ï3,9 ʤʢʤʦʣʴ/ʣ, ʢʘʨʦʪʠʥ ï 0,3ï0,4 ʤʤʦʣʴ/ʣ, ʘʣʴ-
ʙʫʤʠʥʳ ï 36,8ï39,9 ʛ/ʣ, ʛʣʦʙʫʣʠʥʳ ï 32,4ï35,6 ʛ/ʣ. 
ɺ ʪʘʙʣ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ. 
 

ʊʘʙʣʠʮʘ 3 . ʄʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɿʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ 

ɻʨʫʧʧʳ 
1 2 3 4 5 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 72,3Ñ1,4 73,5Ñ1,2 74,4Ñ0,8 73,0Ñ1,7 74,9Ñ1,8 
ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 9,2Ñ0,8 9,3Ñ0,4 9,5Ñ0,5 9,35Ñ0,4 9,6Ñ0,6 
ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 7,5Ñ0,2 7,7Ñ0,4 7,9Ñ0,3 7,6Ñ0,2 7,8Ñ0,3 
ʃʝʡʢʦʮʠʪʳ, 109/ʣ 8,1Ñ0,2 8,3Ñ0,5 8,5Ñ0,3 8,2Ñ0,3 8,6Ñ0,4 
ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯ-
ʥʦʩʪʴ, ʤʛ% 448,4Ñ10,4 454,6Ñ8,9 469,5Ñ11,2 455,9Ñ8,3 473,5Ñ9,5 
ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,4Ñ0,9 3,2Ñ0,5 3,0Ñ0,4 3,1Ñ0,3 2,9Ñ0,3 
ʉʘʭʘʨ, ʤʤʦʣʴ/ʣ 6,4Ñ0,3 6,6Ñ0,4 6,7Ñ0,2 6,5Ñ0,3 6,8Ñ0,4 
ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 3,0Ñ0,3 3,1Ñ0,2 2,9Ñ0,2 3,2Ñ0,3 3,0Ñ0,4 
ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,2Ñ0,2 1,3Ñ0,1 1,1Ñ0,3 1,3Ñ0,2 1,3Ñ0,1 
ʄʘʛʥʠʡ, ʤʤʦʣʴ/ʣ 0,7Ñ0,09 0,8Ñ0,05 0,8Ñ0,02 0,7Ñ0,1 0,9Ñ0,08 
ʉʝʨʘ, ʤʤʦʣʴ/ʣ 22,8Ñ0,7 23,4Ñ0,8 24,9Ñ0,5 23,9Ñ0,5 25,1Ñ0,6 
ʄʝʜʴ, ʤʢʤʦʣʴ/ʣ 0,7Ñ0,02 0,8Ñ0,05 0,9Ñ0,04 1,0Ñ0,06 1,1Ñ0,03 
ʎʠʥʢ, ʤʢʤʦʣʴ/ʣ 3,5Ñ0,1 3,6Ñ0,3 3,8Ñ0,4 3,7Ñ0,2 3,9Ñ0,2 
ʂʘʨʦʪʠʥ, ʤʤʦʣʴ/ʣ 0,3Ñ0,02 0,4Ñ0,04 0,4Ñ0,03 0,4Ñ0,04 0,4Ñ0,03 
ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 36,8Ñ2,1 37,5Ñ2,4 38,9Ñ1,5 39,1Ñ2,0 39,9Ñ1,9 
ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 32,4Ñ2,4 33,6Ñ2,2 34,9Ñ1,9 35,0Ñ2,3 35,6Ñ2,0 

 

ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ɹɺʄɼ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ ʙʝʣʢʦʚʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʵʥʝʨʛʠʶ ʨʦʩʪʘ ʪʝʣʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ 
ʤʘʩʩʝ ʚʟʘʤʝʥ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ (ʛʨʫʧʧʘ 
2) ʧʦʚʳʩʠʣʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʥʘ 5%, ʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 25% ï ʥʘ 
7% (ʛʨʫʧʧʘ 3). ʉʢʘʨʤʣʠʚʘʥʠʝ ɹɺʄɼ2 ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 20 ʠ 25% ʧʦ ʤʘʩʩʝ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠ-
ʨʦʩʪʦʚ ʩ 850 ʛ ʜʦ 900ï927 ʛ, ʠʣʠ ʥʘ 6 ʠ 9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʛʨʫʧʧʳ 4 ʠ 
5). ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʩʥʠʟʠʣʠʩʴ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 5ï8%. 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʥʠ-

ʟʠʣʘʩʴ ʥʘ 6ï14% ʟʘ ʩʯʝʪ ʣʫʯʰʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʠ ʙʦʣʝʝ 
ʜʝʰʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ. 
ʇʨʠʙʳʣʴ ʦʪ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʮ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣʘ 25,2ï

61,8 ʪʳʩ. ʨʫʙʣʝʡ (ʮʝʥʳ 2008 ʛ.). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ  ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʠ-

ʛʦʪʦʚʠʪʴ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ 6ï12-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 
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ʥʝ ʫʩʪʫʧʘʶʱʠʝ ʧʦ ʢʦʨʤʦʚʦʡ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 
ʢʦʤʙʠʢʦʨʤʫ ʂʈ-3, ʥʦ ʧʦ ʩʪʦʠʤʦʩʪʠ ʥʠʞʝ ʥʘ 14%. 
ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢʦʤʙʠʢʦʨʤʘ ʟʘʥʠʤʘʣʠ 49ï

51% ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘʷ ʩʤʝʩʴ ï 42ï26, ʧʘʪʦʢʘ ï 5ï7%. 
ʉʦʩʪʘʚ ʩʫʪʦʯʥʳʭ ʨʘʮʠʦʥʦʚ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʧʦ ʬʘʢʪʠʯʝʩʢʠ ʩʲʝʜʝʥ-
ʥʳʤ ʢʦʨʤʘʤ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: ʢʦʤʙʠʢʦʨʤ ï 2,5 ʢʛ, ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘʷ 
ʩʤʝʩʴ ï 15,0ï15,3 ʢʛ, ʧʘʪʦʢʘ ï 0,2 ʢʛ. ɺ ʨʘʮʠʦʥʝ ʩʦʜʝʨʞʘʣʦʩʴ 5,6ï5,7 ʢ. ʝʜ.  
ʄʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ: ʦʙʱʠʡ ʙʝʣʦʢ ï 74,3ï76,4 ʛ/ʣ, ʛʝʤʦʛʣʦʙʠʥ ï 9,8ï10,2 ʛ/ʣ, 
ʵʨʠʪʨʦʮʠʪʳ ï 7,4ï7,9Ĭ10

12
/ʣ, ʣʝʡʢʦʮʠʪʳ ï 8,2ï8,8Ĭ10

9
/ʣ, ʨʝʟʝʨʚʥʘʷ 

ʱʝʣʦʯʥʦʩʪʴ ï 450,9ï479,8 ʤʛ%, ʤʦʯʝʚʠʥʘ ï 2,7ï3,4 ʤʤʦʣʴ/ʣ, ʩʘʭʘʨ ï 
5,8ï6,7 ʤʤʦʣʴ/ʣ, ʢʘʣʴʮʠʡ ï 2,9ï3,3 ʤʤʦʣʴ/ʣ, ʬʦʩʬʦʨ ï 1,1ï1,3 ʤʤʦʣʴ/ʣ, 
ʤʘʛʥʠʡ ï 0,6ï0,9 ʤʤʦʣʴ/ʣ, ʩʝʨʘ ï 21,8ï24,1 ʤʤʦʣʴ/ʣ, ʤʝʜʴ ï 0,8ï         
1,1 ʤʢʤʦʣʴ/ʣ, ʮʠʥʢ ï 3,4ï3,8 ʤʢʤʦʣʴ/ʣ, ʢʘʨʦʪʠʥ ï 0,3ï0,5 ʤʤʦʣʴ/ʣ, ʘʣʴ-
ʙʫʤʠʥʳ ï 46,8ï49,9 ʛ/ʣ, ʛʣʦʙʫʣʠʥʳ ï 42,4ï45,6 ʛ/ʣ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 15% ʧʦ ʤʘʩʩʝ ʚʟʘʤʝʥ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʪʝʣʢʘʤ ʚ ʚʦʟʨʘʩʪʝ 6ï12 ʤʝ-
ʩʷʮʝʚ ʧʦʚʳʩʠʣʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩ 855 ʛ (ʢʦʥʪʨʦʣʴ) ʜʦ 898 ʛ, 
ʠʣʠ ʥʘ 5%. ʉʢʘʨʤʣʠʚʘʥʠʝ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 20% ʧʦ ʤʘʩʩʝ ʚ ʩʦʩʪʘʚʝ 
ʢʦʤʙʠʢʦʨʤʘ ʪʝʣʢʘʤ ʚ ʚʦʟʨʘʩʪʝ 6ï12 ʤʝʩʷʮʝʚ ʦʙʝʩʧʝʯʠʣʦ ʩʨʝʜʥʝʩʫʪʦʯ-
ʥʳʡ ʧʨʠʨʦʩʪ ʥʘ ʫʨʦʚʥʝ 915 ʛ, ʯʪʦ ʥʘ 7% ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 
ɺʚʝʜʝʥʠʝ ɹɺʄɼ2 ʚ ʢʦʣʠʯʝʩʪʚʘʭ 15 ʠ 20% ʧʦ ʤʘʩʩʝ ʧʦʚʳʩʠʣʦ ʩʨʝʜ-

ʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʪʝʣʦʢ ʩ 855 ʛ (ʢʦʥʪʨʦʣʴ) ʜʦ 906ï923 ʛ, ʠʣʠ ʥʘ 6ï
8%, ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʧʨʦʜʫʢʮʠʶ ʥʘ 8ï10%. 
ʉʪʦʠʤʦʩʪʴ 1 ʮ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩʦʩʪʘʚʠʣʘ 35 ʪʳʩ.ʨʫʙʣʝʡ, 

ʘ ʦʧʳʪʥʳʭ ʩʥʠʟʠʣʘʩʴ ʥʘ 5 ʪʳʩ.ʨʫʙʣʝʡ, ʠʣʠ ʥʘ 14% ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ ʧʦʜ-
ʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ɹɺʄɼ ʥʘ ʦʩʥʦʚʝ ʣʶʧʠʥʘ ʠ ʨʘʧʩʘ. 
ɺʚʠʜʫ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦʪʨʝʙʣʝʥʥʳʭ ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ ʩ 368,9 ʜʦ 

365 ʪʳʩ.ʨʫʙʣʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʢ.ʝʜ. ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 2% (2-  ̫ʛʨʫʧʧʘ). 
ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ 3, 4 ʠ 5-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (ʩʥʠʞʝ-
ʥʠʝ ʥʘ 2ï7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ). ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 15% ʧʦ ʤʘʩʩʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤ-
ʙʠʢʦʨʤʘ ʩʥʠʟʠʣʘʩʴ ʩ 443,4 ʜʦ 416,1 ʪʳʩ.ʨʫʙʣʝʡ, ʠʣʠ ʥʘ 7%. ɺʢʣʶʯʝʥʠʝ 
ɹɺʄɼ1 ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10% ʧʦ ʤʘʩʩʝ ʩʥʠʟʠʣʦ ʩʝʙʝ-
ʩʪʦʠʤʦʩʪʴ ʥʘ 14%. ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʘ ʩ ɹɺʄɼ2 ʚ ʢʦʣʠʯʝʩʪʚʝ 
15 ʠ 20% ʧʦ ʤʘʩʩʝ ʩʥʠʟʠʣʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ ʩ 443,4 ʜʦ 380ï
415 ʪʳʩ.ʨʫʙʣʝʡ, ʠʣʠ ʥʘ 7ï15%. 
ʇʨʠʙʳʣʴ ʦʪ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʮ ʧʨʠʨʦʩʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ɹɺʄɼ1 ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʠ 20% ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʩʦʩʪʘʚʠʣʘ 
27,3 ʠ 57,9 ʪʳʩ.ʨʫʙʣʝʡ, ʘ ɹɺʄɼ2 ʚ ʪʘʢʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ ï 58,4 ʠ             
63,4 ʪʳʩ.ʨʫʙʣʝʡ (ʮʝʥʳ 2008 ʛ.). 
ɿʘʢʣʶʯʝʥʠʝ. 1.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʪʝʣʢʘʤʠ ɹɺʄɼ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʧʩ, 

ʣʶʧʠʥ ʠ ʚʠʪʘʤʠʜ ʥʘ ʦʩʥʦʚʝ ʛʘʣʠʪʦʚ, ʬʦʩʬʦʛʠʧʩʘ, ʬʦʩʬʘʪʘ, ʩʘʧʨʦʧʝʣʷ 
ʠ ʧʨʝʤʠʢʩʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 20ï25% ʧʦ ʤʘʩʩʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʚʟʘ-
ʤʝʥ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ  ʰʨʦʪʘ ʥʘ ʬʦʥʝ ʟʠʤʥʝʛʦ ʨʘʮʠʦʥʘ ʩ ʢʫʢʫʨʫʟ-
ʥʳʤ ʩʠʣʦʩʦʤ (42ï46%0, ʢʦʤʙʠʢʦʨʤʦʤ (49ï51%), ʧʘʪʦʢʦʡ (5ï7%) ʧʦ 
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ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʢ ʥʝʨʘʩʱʝ-
ʧʣʷʝʤʦʤʫ 62:38, ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 
ʢʦʨʤʦʚ, ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʪʥʳʭ 893ï927 ʛ ʧʨʠ ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ ʥʘ 
1 ʮ ʧʨʠʨʦʩʪʘ 6,1ï6,3 ʮ ʢ. ʝʜ. 
2. ʉʢʘʨʤʣʠʚʘʥʠʝ ɹɺʄɼ ʩ ʚʢʣʶʯʝʥʠʝʤ ʤʝʩʪʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʠ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 15ï20% ʧʦ ʤʘʩʩʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ 
ʥʘ ʬʦʥʝ ʣʝʪʥʠʭ  ʨʘʮʠʦʥʦʚ ʩ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʡ ʩʤʝʩʴʶ  ï 42ï46%, ʢʦʤ-
ʙʠʢʦʨʤʦʤ  ï 49ï51% ʠ ʧʘʪʦʢʦʡ ï 5ï7% ʧʨʠ  ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʩʱʝʧʣʷʝ-
ʤʦʛʦ ʧʨʦʪʝʠʥʘ ʢ ʥʝʨʘʩʱʝʧʣʷʝʤʦʤʫ 61:39 ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ 898ï923 ʛ ʧʨʠ ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ 6,0ï6,2 ʮ        
ʢ. ʝʜ. 
3. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʪʝʣʷʪ ɹɺʄɼ ʩ ʤʝʩʪʥʳʤ ʙʝʣʢʦʚʳʤ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʤ ʩʳʨʴʝʤ (ʚʦʟʨʘʩʪ 6ï12 ʤʝʩ) ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʢʦʤʙʠʢʦʨʤʘ ʥʘ 14%, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï
ʥʘ  6ï14%, ʚ ʣʝʪʥʠʡ ï ʥʘ 7ï15%. ʇʨʠʙʳʣʴ ʦʪ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
1 ʮ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 25,2ï55,6 ʠ 27,3ï63,4 ʪʳʩ. ʨʫʙ-
ʣʝʡ ʟʘ ʦʧʳʪ.  
4. ʆʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ ɹɺʄɼ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʟʠʤ-

ʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 25% ʧʦ ʤʘʩʩʝ, ʚ ʣʝʪʥʝ-ʧʘʩʪʙʠʱʥʳʡ ï 
20%. 
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