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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth.) 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ, ʛʜʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ  

ʠʟ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʦʚʘʪʝʣʝʡ.  

ɺ ʂʨʘʩʥʦʷʨʩʢʦ-ʂʘʥʩʢʦ-ɸʯʠʥʩʢʦʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʨʘʡʦʥʝ [57], 

ʟʘʥʠʤʘʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʦʥʘ ʬʦʨʤʠʨʫʝʪ ʯʠʩʪʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʩ 

ʩʦʩʥʦʡ, ʣʠʩʪʚʝʥʥʠʮʝʡ ʠ ʦʩʠʥʦʡ ʜʨʝʚʦʩʪʦʠ. ʈʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʨʘʩʪʘʶʱʠʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʭʦʟʷʡʩʪʚʘ, ʚ ʠʛʨʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʩʳʨʴʝʚʫʶ ʨʦʣʴ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ, 

ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʵʪʦʡ ʧʦʨʦʜʳ, ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʨʷʜʘ ʪʘʢʩʘʮʠʦʥʥʳʭ 

ʥʦʨʤʘʪʠʚʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʩʯʝʪ ʧʦʣʴʟʦʚʘʥʠʷ, ʫʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʨʝʚʴʝʚ. 

ɹʝʟʫʩʣʦʚʥʦ, ʜʨʝʚʦʩʪʦʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʚʳʧʦʣʥʷʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʯʚʦʟʘʱʠʪʥʳʝ, 

ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʝ ʠ ʪ. ʧ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʩʥʠʞʘʝʪ ʠʭ ʮʝʥʥʦʩʪʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ 

ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ, ʘ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʜʘʞʝ ʠʜʫʱʝʡ ʥʘ ʵʢʩʧʦʨʪ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʠʤʝʝʪʩʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʩʪʨʫʢʪʫʨʳ ʠ ʨʦʩʪʘ 

ʙʝʨʝʟʥʷʢʦʚ (ɸ.ɺ. ʊʶʨʠʥ [104, 105], ʃ.ʄ. ʄʦʨʦʟʦʚ [76], ɺ.ʅ. ʀʛʦʰʠʥ [51],                  

ɺ.ɼ. ʍʣʶʩʪʦʚ [117]), ʙʝʨʝʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʷʚʠʚʰʠʝʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʟʠʮʠʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʬʨʘʛʤʝʥʪʘʨʥʦ. ɺ ʨʘʙʦʪʘʭ ɸ.ɸ. ʂʨʶʜʝʥʝʨʘ [62, 63], ɸ.ɺ. ʊʶʨʠʥʘ [106] 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʨʪʠʤʝʥʪʥʦʡ ʠ ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʘʢʩʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʣʝʩʦʩʪʝʧʥʳʤ 

ʙʝʨʝʟʥʷʢʘʤ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʩʪʨʫʢʪʫʨʳ ʢʨʫʧʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʝʨʝʟʳ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʨʝʟʥʷʢʦʚ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʩʪʚʦʣʦʚ, ʦʪʩʫʪʩʪʚʫʝʪ ʨʷʜ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ.  

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʥʘʤʠʢʠ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ, ʧʦʩʪʨʦʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʪʘʢʩʘʮʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʝʝ ʜʦʩʪʠʞʝʥʠʷ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʜʨʝʚʦʩʪʦʷʤʠ 

ʙʝʨʝʟʳ; 

- ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʨʝʟʦʚʳʭ 

ʜʨʝʚʦʩʪʦʝʚ; 

- ʠʟʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʪʘʢʩʘʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ; 

- ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʨʤʳ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʧʦʩʪʨʦʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ ʜʣʷ 

ʪʘʢʩʘʮʠʠ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʜʣʷ ʟʦʥʳ ʦʩʪʨʦʚʥʳʭ ʣʝʩʦʩʪʝʧʝʡ ʉʨʝʜʥʝʡ 

ʉʠʙʠʨʠ: 

- ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʙʝʨʝʟʦʚʳʤʠ 

ʜʨʝʚʦʩʪʦʷʤʠ; 

- ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʨʝʟʥʷʢʦʚ ʪʨʘʚʷʥʦʡ 

ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ; 

- ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʨʤʳ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʫʧʨʦʱʝʥʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʦʙʲʝʤʘ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʭʦʜʘ ʧʠʣʦʧʨʦʜʫʢʮʠʠ ʠʟ 

ʩʪʚʦʣʦʚ ʠ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ. 
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʫʜʘʣʦʩʴ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʝʤʳ 

ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʢʣʘʜʦʤ ʚ ʧʨʘʢʪʠʢʫ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʠʣʠʩʴ ʥʦʨʤʘʪʠʚʳ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʪʘʢʩʘʮʠʠ 

ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʳ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʜʨʝʚʦʩʪʦʝʚ, 

ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ. 

ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʩʙʦʨʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʝʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʢʝʪʘʤʠ ʧʨʦʛʨʘʤʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (Excel; Curve Expert; SPSS).  

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʳ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʣʝʩʦʩʪʝʧʥʳʭ ʙʝʨʝʟʥʷʢʦʚ; 

- ʬʦʨʤʘ ʩʪʚʦʣʦʚ ʣʝʩʦʩʪʝʧʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʪʦʯʥʦʩʪʴ ʠʭ ʪʘʢʩʘʮʠʠ; 

- ʨʝʛʠʦʥʘʣʴʥʳʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʥʦʨʤʘʪʠʚʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʪʘʢʩʘʮʠʠ ʜʨʝʚʦʩʪʦʝʚ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ 

ʚʳʚʦʜʦʚ ʠ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʦʞʝʥʳ ʠ ʧʦʣʫʯʠʣʠ ʦʜʦʙʨʝʥʠʝ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ: 

- XVI ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʷ çʃʝʩʥʦʡ 

ʢʦʤʧʣʝʢʩ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè, ʛ. ɹʨʷʥʩʢ, 01-30 ʥʦʷʙʨʷ 2016 ʛ. 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʃʝʩʥʦʡ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩʳ ï ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷè, ʛ. ʂʨʘʩʥʦʷʨʩʢ, 09 ʜʝʢʘʙʨʷ 2016 ʛ. 
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- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) çʄʦʣʦʜʳʝ ʫʯʝʥʳʝ ʚ ʨʝʰʝʥʠʠ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘʫʢʠè, ʛ. ʂʨʘʩʥʦʷʨʩʢ, 19 ʤʘʷ 2017 ʛ. 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʃʝʩʥʦʡ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩʳ ï ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷè, ʛ. ʂʨʘʩʥʦʷʨʩʢ, 07 ʜʝʢʘʙʨʷ 2017 ʛ. 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠ ̫ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) çʄʦʣʦʜʳʝ ʫʯʝʥʳʝ ʚ ʨʝʰʝʥʠʠ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘʫʢʠè, ʛ. ʂʨʘʩʥʦʷʨʩʢ, 17-18 ʤʘʷ 2018 ʛ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ, 

ʘʥʘʣʠʟʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦʩʪʨʦʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʢʩʪʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɺʳʚʦʜʳ ʧʦ 

ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 171 ʩʪʨʘʥʠʮʝ, 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 7 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ, ʚʢʣʶʯʘʝʪ 

87 ʪʘʙʣʠʮ, 68 ʨʠʩʫʥʢʦʚ, 11 ʧʨʠʣʦʞʝʥʠʡ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʩʦʩʪʦʠʪ ʠʟ 

135 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 6 ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 9 ʩʪʘʪʝʡ, ʚ ʪ. ʯ. 5                         

ʚ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

1 ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ 

 

ɹʝʨʝʟʘ (Betula) ï ʨʦʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ.  

ɺ ʈʦʩʩʠʠ ʚʠʜ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth.) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ [13]. ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ ʦʙʨʘʟʫʝʪ ʯʠʩʪʳʝ ʠ 

ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ ʚ ʣʝʩʥʦʡ, ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʥʘ ʋʨʘʣʝ, ʚ ʉʠʙʠʨʠ ʠ ʂʘʟʘʭʩʪʘʥʝ. ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʛʜʝ ʦʙʨʘʟʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʦʣʢʠ [90]. 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʦʝ ʜʝʨʝʚʦ ʜʦ 25-35 ʤ ʚʳʩʦʪʦʡ ʠ 

0,6-0,9 ʤ ʚ ʜʠʘʤʝʪʨʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʜʦʩʪʠʛʘʝʪ ʜʦ 120-150 ʣʝʪ. ɼʘʥʥʳʡ 

ʚʠʜ ʙʝʨʝʟʳ ʦʯʝʥʴ ʟʠʤʦʩʪʦʝʢ ʠ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪ ʢʘʢ ʧʦʟʜʥʝʚʝʩʝʥʥʠʝ, ʪʘʢ ʠ 

ʨʘʥʥʝʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʩʨʝʜʥʝʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ. 

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʨʝʚʝʩʠʥʘ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʤʝʙʝʣʴʥʦʤ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʧʦʣʫʯʘʶʪ 

ʫʢʩʫʩ, ʜʨʝʚʝʩʥʳʡ ʩʧʠʨʪ ʠ ʫʛʦʣʴ. ɹʝʨʝʟʦʚʳʝ ʜʨʦʚʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʦʯʢʠ ʠ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ 

[13]. 

ʀʟʫʯʝʥʠʶ ʨʘʟʚʠʪʠʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ, ʩʦʨʪʠʤʝʥʪʥʦʡ ʠ ʪʦʚʘʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ʊʘʢ ʧʝʨʚʳʝ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʩʙʝʛʝ ʠ ʦʙʲʝʤʘʭ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʜʣʷ 

ʣʝʩʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʥʘʯʘʣʝ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ 

ʣʝʩʥʠʯʠʤ ɸ.ɸ. ʂʨʶʜʝʥʝʨʦʤ [62].  

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ.ɸ. ʂʨʶʜʝʥʝʨ ʨʘʟʣʠʯʘʣ ʜʣʷ ʙʝʨʝʟʳ ʪʨʠ ʬʦʨʤʳ: I, 

IIʘ ʠ IIʙ. ʇʝʨʚʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʣʠʥʦʶ ʢʨʦʥʳ ʚ ʨʘʟʤʝʨʝ ʦʜʥʦʡ ʪʨʝʪʠ ʜʣʠʥʳ 

ʩʪʚʦʣʘ, ʬʦʨʤʘ IIʘ ï ʢʨʦʥʦʡ ʚ ʨʘʟʤʝʨʝ ʜʦ ʧʦʣʦʚʠʥʳ ʜʣʠʥʳ ʩʪʚʦʣʘ ʠ ʬʦʨʤʘ IIʙ ï 

ʢʨʦʥʦʡ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʪʚʦʣʘ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʩʝʭ ʬʦʨʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ ʨʦʩʪʘ ï 

ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʠʣʦʩʴ ʰʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʝʡ.  

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʦʙʲʝʤʘ ʠ ʩʙʝʛʘ. ʀʪʦʛʠ ʨʘʙʦʪ 

ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʚ ʢʥʠʛʝ çʊʘʙʣʠʮʳ ʤʘʩʩʳ ʩʙʝʛʘ ʠ ʜʨ. ʜʣʷ ʛʣʘʚʥʝʡʰʠʭ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠè [63]. 

ʇʦʩʪʨʦʝʥʠʝ ʵʪʠʭ ʪʘʙʣʠʮ ʙʳʣʦ ʦʩʣʦʞʥʝʥʦ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʜʦʙʨʦʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺʩʝ ʵʪʦ ʜʝʣʘʣʦ ʪʘʙʣʠʮʳ 

ʛʨʦʤʦʟʜʢʠʤʠ ʠ ʥʝʫʜʦʙʥʳʤʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠ ʪʘʢʩʘʮʠʠ ʣʝʩʘ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʩʪʚʦʣʦʚ 

ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʄʘʩʩʦʚʳʭ ʪʘʙʣʠʮ ʉʦʶʟʣʝʩʧʨʦʤʘ [106].  

ɸ.ɺ. ʊʶʨʠʥʳʤ [106] ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʋʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ ʈʉʌʉʈ ʯʝʨʝʟ 

ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ ʧʘʨʪʠʠ ʩʦʙʨʘʣʦ ʚ 1929 ʛ. ʚ ʨʘʟʥʳʭ ʛʫʙʝʨʥʠʷʭ ʠ ʦʙʣʘʩʪʷʭ, ʛʜʝ 

ʧʨʦʠʟʨʘʩʪʘʣʘ ʙʝʨʝʟʘ, ʜʘʥʥʳʝ ʧʦ ʦʙʤʝʨʘʤ ʜʨʝʚʝʩʥʳʭ ʩʪʚʦʣʦʚ.  

ʄʦʜʝʣʠ ʙʝʨʝʟʳ ʧʨʝʜʩʪʘʚʠʣʠ ʥʘʩʘʞʜʝʥʠʷ ʦʪ V ʜʦ IX ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ, ʧʨʠ                

ʚʝʣʠʯʠʥʝ ʢʣʘʩʩʘ ï 10-ʣʝʪ, ʠ ʦʪ Iʘ ʜʦ IV ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ. ʆʥʠ ʙʳʣʠ ʚʟʷʪʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʤʝʰʘʥʥʳʭ ï ʙʝʨʝʟʳ ʩ ʦʩʠʥʦʡ ʠ ʝʣʴʶ, ʙʝʨʝʟʳ ʩ 

ʩʦʩʥʦʡ. ʋʢʘʟʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʦʚʳʭ ʪʠʧʦʚ, 

ʚʦʟʥʠʢʰʠʭ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʢʦʨʝʥʥʳʭ ʪʠʧʦʚ ʝʣʦʚʦʛʦ ʠ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ. 

ʅʘʭʦʞʜʝʥʠʝ ʦʙʲʝʤʦʚ ʩʪʚʦʣʦʚ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʯʝʨʝʟ ʚʠʜʦʚʳʝ ʯʠʩʣʘ. ɼʣʷ 

ʙʝʨʝʟʳ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʨʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʦʨʤʳ q2. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ q2 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʨʝʟʝ ʩʨʝʜʥʝʡ 

ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʠ ʨʘʚʝʥ 0,664; q2 ʜʣʷ ʚʳʩʰʝʡ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʜʨʝʚʝʩʥʦʡ ʬʦʨʤʳ 

ʙʝʨʝʟʳ ʨʘʚʝʥ 0,750 ʠ ʜʣʷ ʥʠʟʰʝʡ, ʥʘʠʙʦʣʝʝ ʩʙʝʞʠʩʪʦʡ ʬʦʨʤʳ ʨʘʚʝʥ 0,570. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ɸ.ɺ. ʊʶʨʠʥʳʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʪʘʙʣʠʮʳ ʩʙʝʛʘ ʠ 

ʦʙʲʝʤʘ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʧʦ ʙʦʥʠʪʝʪʘʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʙʣʠʮ ʧʦ ʙʦʥʠʪʝʪʘʤ 

ʷʚʠʣʦʩʴ ʧʦʩʪʦʷʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʠʘʤʝʪʨʘʤʠ ʠ ʚʳʩʦʪʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʛʦ ʙʦʥʠʪʝʪʘ. ɹʣʠʞʘʡʰʠʡ ʘʥʘʣʠʟ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʛʦ ʙʦʥʠʪʝʪʘ ʫʢʘʟʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʨʠʯʝʤ 
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ʥʘʩʘʞʜʝʥʠʷ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʚʦʟʨʘʩʪʦʚ ʚʳʰʝʩʪʦʷʱʠʭ ʙʦʥʠʪʝʪʦʚ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʠʘʤʝʪʨʘʤʠ ʠ ʚʳʩʦʪʘʤʠ ʩ ʥʘʩʘʞʜʝʥʠʷʤʠ ʙʦʣʝʝ ʩʪʘʨʳʭ 

ʚʦʟʨʘʩʪʦʚ ʥʠʞʝʩʪʦʷʱʠʭ ʙʦʥʠʪʝʪʦʚ. 

ɸ.ʌ. ɻʫʨʦʚ [32] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʂʦʩʪʨʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʴ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ 

ʚ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ q2 ʦʢʘʟʘʣʦʩʴ 

ʨʘʚʥʳʤ 0,667 Ñ 0,048 ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ ï 7,2 %.  

ʊʘʢʞʝ ɸ.ʌ. ɻʫʨʦʚʳʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʦʮʝʥʪʘ 

ʚʳʭʦʜʘ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʛʨʘʬʠʯʝʩʢʠ ʚʳʨʘʞʘʝʪʩʷ ʧʘʨʘʙʦʣʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʄʘʢʩʠʤʫʤ ʚʳʭʦʜʘ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʥʘʩʪʫʧʘʝʪ ʚ 55-60 ʣʝʪ, ʘ ʬʘʥʝʨʥʦʛʦ ʢʨʷʞʘ ï 

ʚ 70-75 ʣʝʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʨʠ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʨʘʩʢʨʷʞʝʚʢʝ ʙʝʨʝʟʦʚʳʭ ʩʪʚʦʣʦʚ ʚʳʭʦʜ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʜʦ 75-79 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʪʘʙʣʠʮʳ ʜʠʥʘʤʠʢʠ ʪʦʚʘʨʥʦʩʪʠ ʙʝʨʝʟʥʷʢʦʚ ʚʳʩʰʠʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʩʝʤʝʥʥʦʛʦ ʠ 

ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʵʩʢʠʟʳ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ                

ʃ.ʄ. ʄʦʨʦʟʦʚʳʤ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʦʙʲʝʤʦʚ ʧʦ ʨʘʟʨʷʜʘʤ ʚʳʩʦʪ [74]. 

ʕ.ʂ. ʉʦʢʦʣʦʚ, ɻ.ʂ. ʉʫʙʦʯʝʚ [93] ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʦʨʪʠʤʝʥʪʥʦ-ʩʦʨʪʥʳʭ, 

ʪʦʚʘʨʥʳʭ ʠ ʦʙʲʝʤʥʳʭ ʪʘʙʣʠʮ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʙʝʨʝʟʥʷʢʘʭ ʉʠʙʠʨʠ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 5 ʨʘʟʨʷʜʦʚ ʚʳʩʦʪ. ɿʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪ ʠ 

ʜʠʘʤʝʪʨʦʚ ʧʦ ʨʘʟʨʷʜʘʤ ʚʳʩʦʪ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʧʘʨʘʙʦʣʳ ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. 

ɺ.ʃ. ʏʝʨʥʳʭ, ɸ.ɻ. ʄʦʰʢʘʣʝʚʳʤ ʠ ʖ.ʀ. ɸʛʘʧʠʪʦʚʳʤ [119] ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʩʦʨʪʠʤʝʥʪʥʳʝ ʠ ʪʦʚʘʨʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʙʝʨʝʟʥʷʢʦʚ ʄʫʨʤʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɺ.ʌ. ʂʦʥʦʚʘʣʦʚʳʤ ʠ ɸ.ʉ. ʄʘʛʘʬʫʨʦʚʳʤ [56] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʦʨʪʠʤʝʥʪʥʳʝ ʠ ʪʦʚʘʨʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʨʘʚʥʠʥʥʳʭ ʣʝʩʦʚ 

ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʭʦʜ ʩʦʨʪʠʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ. ʊʘʢ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʣʠʯʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ 
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ʷʛʦʜʥʠʢʦʚʳʤ ʠ ʢʨʫʧʥʦʪʨʘʚʥʦ-ʧʨʠʨʫʯʴʝʚʦʤ ʪʠʧʘʤʠ ʣʝʩʘ, ʘ ʨʘʟʥʦʪʨʘʚʥʳʡ ʪʠʧ ʣʝʩʘ 

ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɼʣʷ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʇ.ɺ. ɻʦʨʩʢʠʤ ʠ ʜʨ. [103],                              

ʕ.ʅ. ʌʘʣʘʣʝʝʚʳʤ ʠ ʜʨ. [113], ʃ.ʄ. ʄʦʨʦʟʦʚʳʤ [75], ʕ.ʂ. ʉʦʢʦʣʦʚʳʤ ʠ ʜʨ. [92],              

ʘ ʪʘʢʞʝ ɺ.ɽ. ʇʦʧʦʚʳʤ ʠ ɺ.ʀ. ʇʦʣʷʢʦʚʳʤ (ʚ ʩʧʨʘʚʦʯʥʠʢʝ [94]) ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʦʙʲʝʤʥʳʝ, ʩʦʨʪʠʤʝʥʪʥʳʝ ʠ ʪʦʚʘʨʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʪʘʢʩʘʮʠʠ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ. 

ʉ.ɸ. ɼʝʤʠʜʝʥʢʦ [40] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʲʝʤʥʳʝ ʪʘʙʣʠʮʳ ʧʦ ʨʘʟʨʷʜʘʤ 

ʚʳʩʦʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʦʚ ʦʪʜʝʣʴʥʳʭ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʠ ʟʘʧʘʩʦʚ ʚ ʯʠʩʪʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʚʪʦʨ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ 

ʩʤʝʰʘʥʥʳʭ ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʚʦʣʳ ʣʫʯʰʝʡ ʬʦʨʤʳ, 

ʯʝʤ ʚ ʯʠʩʪʳʭ ʙʝʨʝʟʥʷʢʘʭ. ʊʘʢʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʦʨʤʳ q2 ʠ ʩʪʘʨʦʛʦ ʚʠʜʦʚʦʛʦ ʯʠʩʣʘ ʩ ʚʳʩʦʪʦʡ ʩʪʚʦʣʦʚ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʦʨʤʳ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʉ.ʃ. ʐʝʚʝʣʝʚr ʤ ʠ ʉ.ɺ. ʂʫʩʢʘʰʝʚʦʡ 

[124] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʨʝʟʦʚʳʝ ʜʨʝʚʦʩʪʦʠ ʚ ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-

ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʩʪʚʦʣʦʚ. 

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʭʦʜʘ ʨʦʩʪʘ ʙʝʨʝʟʥʷʢʦʚ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʦʜʘ ʨʦʩʪʘ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʉʉʉʈ                    

ɸ.ɺ. ʊʶʨʠʥʳʤ [104, 105] ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʚʩʝʦʙʱʠʝ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

ɼʣʷ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʦʜʥʦʪʠʧʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ɺ.ʀ. ɻʘʣʠʥʦʚʩʢʠʤ [25] ʜʣʷ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ɸ.ʅ. ɹʦʙʢʦ [10] ʜʣʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʌ.ɺ. ʂʠʰʝʥʢʦʚ [53] ʚʧʝʨʚʳʝ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ 

ʢʠʩʣʠʯʥʦʡ ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʦʙʱʠʡ ʪʝʢʫʱʠʡ ʧʨʠʨʦʩʪ 

ʧʨʝʚʳʰʘʝʪ ʚ 1,5-2 ʨʘʟʘ ʪʘʢʦʚʦʡ ʜʣʷ ʯʠʩʪʳʭ ʙʝʨʝʟʦʚʳʭ ʠ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʅ.ʇ. ʏʫʧʨʦʚ [120] ʩʦʩʪʘʚʠʣ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʜʣʷ ʤʦʜʘʣʴʥʳʭ                              

ʝʣʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʪʠʧʘ ʣʝʩʘ ʯʝʨʥʠʯʥʠʢ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʊʘʢʞʝ ʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʦʙʲʝʤʥʳʝ ʪʘʙʣʠʮʳ, 

ʩʦʨʪʠʤʝʥʪʥʦ-ʩʦʨʪʥʳʝ ʪʘʙʣʠʮʳ ʧʦ ʨʘʟʨʷʜʘʤ ʚʳʩʦʪ ʠ ʪʘʙʣʠʮʳ ʜʠʥʘʤʠʢʠ 

ʩʦʨʪʠʤʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ɺ. ʂʦʟʣʦʚʩʢʦʛʦ, ɺ.ʄ. ʇʘʚʣʦʚʘ [55]  

ʧʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʉʨʝʜʥʝʛʦ 

ʋʨʘʣʘ ʩʦʩʪʘʚʣʝʥʥʳʝ ɼ.ɸ. ʄʠʣʦʚʘʥʦʚʠʯʝʤ.  

ɺ.ɼ. ɺʦʣʢʦʚ [21] ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʣ ʪʘʙʣʠʮʳ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʙʝʨʝʟʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʤ
3
 ʥʘ 1 ʛʘ ʚ ʢʦʨʝ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʮʝʥʪʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ. 

ɺ.ʂ. ʇʦʧʦʚ [86] ʧʨʦʚʝʣ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʪʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʣʝʩʦʩʪʝʧʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ.  

ʕ.ʅ. ʌʘʣʘʣʝʝʚʳʤ ʠ ʜʨ. [114] ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʉʠʙʠʨʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʤʦʜʘʣʴʥʳʭ 

ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʘʙʣʠʮ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʦʥʠʪʝʪʥʦʡ 

ʦʩʥʦʚʝ. 

ɺ.ɺ. ʂʫʟʴʤʠʯʝʚ ʩʦʚʤʝʩʪʥʦ ʩ ʃ.ʄ. ʄʦʨʦʟʦʚʳʤ [64] ʧʦʩʪʨʦʠʣʠ ʨʷʜʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʚ ʙʝʨʝʟʥʷʢʘʭ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʜʨʝʚʦʩʪʦʝʚ.  

ʂʨʦʤʝ ʪʦʛʦ ʠʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ 

ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʘ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ 

ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʢ ʧʦ ʨʘʡʦʥʘʤ ʥʝʪ ʠ ʚʦʟʤʦʞʥʦ ʠʭ ʫʩʨʝʜʥʝʥʠʝ. 

ʉʦʘʚʪʦʨʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʜʝʨʝʚʴʝʚ ʧʦ 

ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʧʝʨʝʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʇʠʨʩʦʥʘ I ʪʠʧʘ ʜʣʷ 

ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ ʦʪ 8 ʜʦ 28 ʩʤ ʠ II  ʪʠʧʘ ʜʣʷ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ 30 ʩʤ. 

ʊʘʢʞʝ ʃ.ʄ. ʄʦʨʦʟʦʚʳʤ [76, 73] ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʨʝʟʥʷʢʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʦʜʟʦʥʳ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 
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ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʯʠʩʪʳʭ ʠʣʠ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ                

(ʜʦ 30 %) ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʪʠʧʦʚ ʣʝʩʘ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ 

ʨʫʙʢʝ, ʚʳʩʦʢʦ- ʠ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʭ. ɺʩʝʛʦ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʙʳʣʦ ʩʨʫʙʣʝʥʦ ʠ 

ʦʙʤʝʨʝʥʦ 3 385 ʤʦʜʝʣʴʥʳʭ ʠ ʫʯʝʪʥʳʭ ʜʝʨʝʚʴʝʚ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʫʤʤʦʡ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ 

ʚʠʜʦʚʳʤʠ ʚʳʩʦʪʘʤʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩʨʝʜʥʠʤʠ ʚʳʩʦʪʘʤʠ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʜʨʝʚʦʩʪʦʝʚ ʩ ʜʨʫʛʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʘʙʣʠʮʳ ʎʅʀʀʃʍʘ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʝʩʪʥʳʭ 

ʪʘʙʣʠʮ ʪʠʧʘ çʩʪʘʥʜʘʨʪʥʳʭè, ʥʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ, ʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʝʯʝʪʦʚ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʭʦʜʘ ʩʦʨʪʠʤʝʥʪʦʚ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʪʚʦʣʦʚ ʠ 

ʜʨʝʚʦʩʪʦʝʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʙʝʟʨʘʟʨʷʜʥʳʭ ʩʦʨʪʠʤʝʥʪʥʳʭ ʠ 

ʪʦʚʘʨʥʳʭ ʪʘʙʣʠʮ ʧʦ ʪʨʝʤ ʢʣʘʩʩʘʤ ʢʨʫʧʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ.  

ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʦʟʨʘʩʪʦʚ ʨʫʙʦʢ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʠʧʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʨʝʟʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʊʘʢ ʜʣʷ ʙʝʨʝʟʥʷʢʦʚ ʨʘʟʥʦʪʨʘʚʥʳʭ ʦʧʪʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʨʫʙʢʠ ʨʘʚʝʥ 

71 ʛʦʜʫ, ʜʣʷ ʤʰʠʩʪʦ-ʷʛʦʜʥʠʢʦʚʳʭ ï 81 ʛʦʜʫ, ʘ ʜʣʷ ʤʰʠʩʪʳʭ ï 91 ʛʦʜʫ. 

ɺ.ɸ. ɹʫʛʘʝʚ, ʄ.ʀ. ɹʫʟʦʚʝʨʦʚ [11] ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʩʪʥʳʝ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʠ 

ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʩʦʤʢʥʫʪʳʭ ʠ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʭ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ 

ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʠʧ ʣʝʩʘ ï ʙʝʨʝʟʥʷʢ ʰʠʨʦʢʦʪʨʘʚʥʳʡ, II ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ). 

ʇ.ɺ. ɸʣʝʢʩʝʝʚʳʤ [3] ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʪʠʧʘ ʣʝʩʘ ʥʘ ʭʦʜ ʨʦʩʪʘ 

ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʠʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʨʘʤʝʥʥʳʝ ʙʝʨʝʟʥʷʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʪ ʩʫʙʦʨʝʚʳʝ ʧʦ ʩʨʝʜʥʠʤ ʚʳʩʦʪʘʤ ʠ ʜʠʘʤʝʪʨʘʤ, ʘ ʪʘʢʞʝ ʧʦ ʟʘʧʘʩʫ. 

ʀ.ʉ. ɻʣʫʰʝʥʢʦʚ [28] ʚʳʷʚʠʣ ʫʤʝʨʝʥʥʫʶ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ 

ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ ʙʝʨʝʟʥʷʢʦʚ ʩ ʧʦʣʥʦʪʦʡ (R ï 0,450-0,530). ʊʘʢʞʝ ʠʤ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʧʘʨʘʙʦʣ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʘʷ 
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ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʦʩʪ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, 

ʧʦʣʥʦʪʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ɸ.ɺ. ʇʨʦʢʫʜʠʥʳʤ [87] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʨʝʚʦʩʪʦʠ ʙʝʨʝʟʳ 

ʯʘʱʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʣʦʱʘʜʠ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦ 3-5 ʜʝʨʝʚʴʝʚ.                           

ʀ.ʄ. ɼʘʥʠʣʠʥ [35] ʪʘʢʞʝ ʦʪʤʝʯʘʣ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʨʘʟʤʝʱʝʥʠʝ 

ʩʪʚʦʣʦʚ ʠʤʝʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʛʨʫʧʧʦʚʦʡ ʭʘʨʘʢʪʝʨ, ʘ ʚ ʤʦʣʦʜʥʷʢʘʭ ʜʝʨʝʚʴʷ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʪʘʢʩʘʮʠʦʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ ʀ.ʄ. ɼʘʥʠʣʠʥʳʤ [35] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʧʦʣʥʦʪʳ ʠ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩʨʝʜʥʠʝ 

ʜʠʘʤʝʪʨʳ ʜʨʝʚʦʩʪʦʝʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʉʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʪʘʢʩʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ (98 %), ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ï 84 %.  

ɺ.ʂ. ʍʣʶʩʪʦʚʳʤ [116] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʢʫʱʝʛʦ 

ʧʨʠʨʦʩʪʘ ʙʝʨʝʟʥʷʢʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʟʘʧʘʩʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʮʠʢʣʠʯʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ. 

ɺ.ɼ. ʍʣʶʩʪʦʚ [117] ʠʟʫʯʘʣ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ, 

ʩʪʨʦʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

ɺ.ʅ. ʀʛʦʰʠʥʳʤ, ɺ.ɺ. ʂʫʟʴʤʠʯʝʚr ʤ [48] ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʭʦʜʘ 

ʨʦʩʪʘ ʧʦʨʦʩʣʝʚʳʭ ʢʦʣʦʯʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ɹʘʨʘʙʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʧʦ ʦʩʥʦʚʥʳʤ 

ʪʘʢʩʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʜʠʘʤʝʪʨ, ʚʳʩʦʪʘ, ʟʘʧʘʩ ʠ ʚʦʟʨʘʩʪ), ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʙʤʝʨʦʚ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʘʚʪʦʨʘʤʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ 

ʭʘʨʘʢʪʝʨʘ  ʜʠʥʘʤʠʢʠ ʙʝʨʝʟʥʷʢʦʚ, ʩʚʷʟʘʥʥʦʝ ʩ ʵʚʦʣʶʮʠʝʡ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮ 
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ʭʦʜʘ ʨʦʩʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʥʝ ʧʦʜʭʦʜʠʪ. ʕʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. 

ʂʨʦʤʝ ʪʦʛʦ ɺ.ʅ. ʀʛʦʰʠʥ ʠ ɺ.ɺ. ʂʫʟʴʤʠʯʝʚ [47] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʧʦʨʦʩʣʝʚʳʭ ʙʝʨʝʟʥʷʢʦʚ ʣʝʩʦʩʪʝʧʠ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤ 

ʦʢʘʟʘʣʩʷ ʤʝʪʦʜ ʧʦʜʙʦʨʘ ʜʨʝʚʦʩʪʦʝʚ ʦʜʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʷʜʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʫʯʝʪʝ ʚʨʝʤʝʥʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ɺ.ʅ. ʀʛʦʰʠʥʳʤ ʠ ɸ.ɻ. ʅʝʧʦʚʠʥʥʳʭ [49] ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʦʪ ʜʠʘʤʝʪʨʘ ʫ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʩʦʩʥʦʚʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʢʦʣʦʯʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ɹʘʨʘʙʠʥʩʢʦʡ 

ʣʝʩʦʩʪʝʧʠ.  

ɺ ʠʪʦʛʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʦʛʥʦʟʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʪʨʦʠʪʴ 

ʢʨʠʚʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʦʚ 

ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʜʣʷ ʚʩʝʭ ʩʦʯʝʪʘʥʠʡ ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ ʠ ʚʳʩʦʪ ʚ 

ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ ʧʦʣʥʦʪ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ɺ.ʅ. ʀʛʦʰʠʥʳʤ [51] ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʜʣʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ɹʘʨʘʙʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. 

ɻ.ɺ. ɸʥʜʨʝʝʚʳʤ [4] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʫʩʪʦʡʯʠʚʦ-

ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʵʩʢʠʟ ʪʘʙʣʠʮʳ ʭʦʜʘ 

ʨʦʩʪʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʙʣʠʮ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 136 ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʜʨʝʚʦʩʪʦʷʭ I-VIII  ʢʣʘʩʩʦʚ ʚʦʟʨʘʩʪʘ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʩʨʫʙʣʝʥʦ 1 080 ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ʅʘʩʘʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ, ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʝ, ʩ ʫʯʘʩʪʠʝʤ ʙʝʨʝʟʳ ʚ ʩʦʩʪʘʚʝ ʥʝ ʤʝʥʝʝ                         

8 ʝʜʠʥʠʮ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʨʫʧʧʠʨʦʚʢʘ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʠʧʘʤ ʣʝʩʘ ʩ ʫʚʷʟʢʦʡ ʠʭ ʩ ʦʙʱʝʙʦʥʠʪʠʨʦʚʦʯʥʦʡ ʰʢʘʣʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʙʦʥʠʪʝʪʘ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʣʝʩʘ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠʝ ʣʠʥʠʠ ʨʘʟʚʠʪʠʷ, ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ 
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ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʷʜʫ. ʇʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚʣʝʥʥʦʤ ʵʩʢʠʟʝ ʪʘʙʣʠʮ 

ʭʦʜʘ ʨʦʩʪʘ ʙʦʥʠʪʝʪʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʫʢʘʟʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʪʠʧʦʚ 

ʣʝʩʘ. ʉʦʩʪʘʚʣʝʥʥʳʝ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʤʝʩʪʥʳʝ, ʥʦ ʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʪʘʢʩʘʮʠʠ ʙʝʨʝʟʥʷʢʦʚ ʣʝʩʦʩʪʝʧʠ. 

ɺ.ʂ. ʍʣʶʩʪʦʚʳʤ ʠ ʃ.ʉ. ʄʫʨʘʯʝʚʦʡ [118] ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʰʢʘʣʘ ʭʦʜʘ ʨʦʩʪʘ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 

ʜʣʷ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʣʝʩʦʧʘʨʢʦʚʦʡ ʯʘʩʪʠ ʟʝʣʝʥʳʭ ʟʦʥ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

 ɺ ʦʪʣʠʯʠʝ ʦʪ ʰʢʘʣʳ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʵʪʘ ʰʢʘʣʘ ʦʪʦʙʨʘʞʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʦʩʪʘ ʚ ʨʘʟʨʝʟʝ ʪʠʧʦʚ ʣʝʩʘ ʠ ʪʠʧʦʚ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʇʝʨʝʭʦʜ ʦʪ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʥʷʪʠʷ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢ ʠʭ ʯʠʩʣʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ 

ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ 

ʥʘʨʷʜʫ ʩ ʚʦʟʨʘʩʪʦʤ ʬʠʢʪʠʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ʏʠʩʣʦ ʬʠʢʪʠʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʙʳʣʦ 

ʫʚʷʟʘʥʦ ʩ ʯʠʩʣʦʤ ʪʠʧʦʚ ʣʝʩʘ ʠ ʪʠʧʦʚ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʤʝʱʝʥʥʦʡ 

ʝʜʠʥʠʯʥʦʡ ʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʭ ʛʨʘʬʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʝʜʦʩʪʘʚʠʣʠ ʧʦʣʥʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʩʤʦʪʨʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʣʝʩʦʪʘʢʩʘʮʠʦʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʙʦʥʠʪʝʪʥʦʡ ʦʩʥʦʚʝ, ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʜʨʝʚʦʩʪʦʝʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʅ. ʇʦʣʷʢʦʚʘ [84] ʷʚʠʣʠʩʴ ʙʝʨʝʟʥʷʢʠ ʣʝʩʥʦʡ 

ʦʧʳʪʥʦʡ ʜʘʯʠ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʚ ʠʪʦʛʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʦʢʨʘʱʝʥʥʘʷ 

ʪʘʙʣʠʮʘ ʭʦʜʘ ʨʦʩʪʘ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʊʘʢʞʝ ʠʤ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ              

140 ʣʝʪ.  

ɸ.ɸ. ɺʘʡʩ, ɺ.ʅ. ʀʛʦʰʠʥ, ɺ.ʀ. ʇʯʝʣʠʥʮʝʚ [17] ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʢʦʣʦʯʥʳʭ ʣʝʩʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫʩʣʦʚʠʷ ʨʦʩʪʘ 

ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʚʦʣʦʚ ʩ ʥʠʞʥʝʡ 

ʫʪʦʣʱʝʥʥʦʡ ʬʦʨʤʦʡ. ʂʨʦʤʝ ʪʦʛʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʩʦʘʚʪʦʨʘʤʠ 
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ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʠ 

ʜʠʘʤʝʪʨʦʚ ʥʘ ʚʳʩʦʪʝ ʧʥʷ ʜʣʷ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʀʟʫʯʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʤʝʪʨʦʚ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʦʪ ʜʠʘʤʝʪʨʘ ʧʥʷ ʜʣʷ 

ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ                   

ɸ.ɸ. ɺʘʡʩʘ [14, 15]. ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʖ.ɺ. ʄʘʨʫʭʣʝʥʢʦ, 

ɺ.ʅ. ʄʠʭʘʣʴʯʫʢ [71] ʜʣʷ ʙʝʨʝʟʥʷʢʦʚ ʨʘʟʥʦʪʨʘʚʥʦʡ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʅ.ɺ. ɺʳʚʦʜʮʝʚʘ, ʉ.ɸ. ʊʶʪʨʠʥʘ [22] ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʪʘʙʣʠʮʘ ʭʦʜʘ ʨʦʩʪʘ [23]. 

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉ.ɸ. ʊʶʪʨʠʥʳʤ [110] ʨʘʟʨʘʙʦʪʘʥ  r

ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʤʦʜʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ ʙʝʣʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ 

ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

ʊʘʢʞʝ ʉ.ɸ. ʊʶʪʨʠʥʳʤ ʠ ʅ.ɺ. ɺʳʚʦʜʮʝʚʳʤ [109] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʚʠʜʦʚʦʡ ʚʳʩʦʪʳ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʘ ʩʪʚʦʣʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʧʨʠ ʨʘʩʯʝʪʘʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʦʙʦʙʱʝʥʥʦʝ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʦʚ ʩʪʚʦʣʦʚ ʥʦʨʤʘʣʴʥʳʭ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ɻ.ɺ. ɸʥʜʨʝʝʚʳʤ, ʖ.ʄ. ɸʣʝʩʝʥʢʦʚʳʤ, ʉ.ɺ. ʀʚʘʥʯʠʢʦʚʳʤ [5] ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʦʛʦ 

ʙʝʨʝʟʥʷʢʘ ʪʨʘʚʷʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʠʩʠʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ ʙʝʨʝʟʳ, ʝʣʠ ʠ ʩʦʩʥʳ, ʠʤʝʶʱʠʭ 

ʦʜʠʥʘʢʦʚʳʡ ʚʦʟʨʘʩʪ, ʠʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʨʦʩʪʦʤ ʧʦ ʜʠʘʤʝʪʨʫ 

ʜʦ 40 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʝʨʝʟʘ. ʊʦ ʝʩʪʴ ʦʥʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ 

ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʛʣʘʚʥʳʡ ʢʦʥʢʫʨʝʥʪ ʩʦʩʥʳ. ɺ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 40 ʣʝʪ ʥʘʠʣʫʯʰʠʡ 

ʨʦʩʪ ʧʦ ʜʠʘʤʝʪʨʫ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʩʦʩʥʳ. 
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ɽ.ɸ. ʋʩʩ [111] ʨʘʟʨʘʙʦʪʘʣ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʜʣʷ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ 

ɹʝʣʘʨʫʩʠ Iʙ-V ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʥʘ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. 

ɸ.ʃ. ʇʦʤʦʨʦʚʦʡ ʠ ʖ.ʃ. ʇʦʤʦʨʦʚʦʡ [85] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʠ ʜʠʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʧʘʩʦʚ ʙʝʨʝʟʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʄʠʥʫʩʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ. 

ʅʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʨʳ ʫ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʚ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʤʦʞʥʦ ʧʦʯʝʨʧʥʫʪʴ ʠʟ ʨʘʙʦʪ ɺ.ɽ. ʐʫʣʴʮʘ (ʩʧʨʘʚʦʯʥʠʢ ʪʘʢʩʘʪʦʨʘ 

ʅ.ɺ. ʊʨʝʪʴʷʢʦʚ ʠ ʜʨ. [103]) ʠ ɸ.ɺ. ʊʶʨʠʥʘ [108].  

ɺ.ʄ. ʂʨʠʯʫʥ ʠ ɸ.ʄ. ɼʘʥʯʝʥʢʦ [61] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʦʮʝʥʪ 

ʦʙʲʝʤʘ ʢʦʨʳ ʜʣʷ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 18-21,6 %. 

ʊʘʢʞʝ ʠʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ, ʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʝ ʬʦʨʤʳ ʢʦʨʳ ʫ 

ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ï ʨʦʤʙʦʚʠʜʥʦ-ʪʨʝʱʠʥʦʚʘʪʘʷ, ʛʣʘʜʢʦʢʦʨʘʷ, ʩʝʨʦ-ʪʨʝʱʠʥʦʚʘʪʘʷ ʠ 

ʛʨʫʙʦʢʦʨʘʷ. 

ʉʨʝʜʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʳ ʫ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ                           

ʀ.ɸ. ʅʘʭʘʙʮʝʚʘ [79], ɸ.ɸ. ɺʘʡʩʘ [18, 16]. 

ʃ.ʉ. ɺʝʪʨʦʚʳʤ [20] ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʳ ʚ ʢʨʫʛʣʳʭ 

ʣʝʩʦʤʘʪʝʨʠʘʣʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʩʨʝʜʥʝʡ ʠ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʝʡ ʩʪʚʦʣʘ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʳ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʠ 

ʜʠʘʤʝʪʨʘ ʩʦʨʪʠʤʝʥʪʘ (10-12 % ʦʪ ʝʛʦ ʦʙʲʝʤʘ ʚ ʢʦʨʝ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʩʪʚʦʣʦʚ 

ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʙʳʣ ʧʦʣʫʯʝʥ ʥʦʨʤʘʪʠʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʳ ʚ ʩʦʨʪʠʤʝʥʪʘʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ.  

ɸ.ɸ. ɺʘʡʩʦʤ [18] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʨʤʘʪʠʚ, ʦʪʨʘʞʘʶʱʠʡ ʩʨʝʜʥʶʶ ʜʚʦʡʥʫʶ 

ʪʦʣʱʠʥʫ ʢʦʨʳ ʥʘ ʚʳʩʦʪʝ ʧʥʷ ʠ 1.3 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʦʡʥʦʡ ʪʦʣʱʠʥʳ ʢʦʨʳ ʜʣʷ ʨʷʜʘ ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ.  

ɺʦʧʨʦʩʘʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɻ.ɺ. ɸʥʜʨʝʝʚʘ [6], ɺ.ɸ. ʋʩʦʣʴʮʝʚʘ ʠ ʜʨ. [112].  
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ʊʘʢ ɻ.ɺ. ɸʥʜʨʝʝʚʳʤ [6] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʩʪʦʚ ʚ ʢʦʨʦʪʢʦ-

ʧʨʦʠʟʚʦʜʥʦʤ ʙʝʨʝʟʥʷʢʝ ʢʠʩʣʠʯʥʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʥʘ 15 %, ʧʨʠ ʵʪʦʤ ʚ ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʦʤ ʙʝʨʝʟʦʚʦʤ 

ʜʨʝʚʦʩʪʦʝ ʵʪʦʛʦ ʞʝ ʪʠʧʘ ʣʝʩʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʥʘ 31 %. 

ɺ.ɼ. ʐʫʣʴʛʦʡ ʠ ʜʨ. [129] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʨʝʚʴʝʚ ʦʩʥʦʚʥʳʭ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʜʨʝʚʦʩʪʦʷ ʚ ʮʝʣʦʤ ʧʨʠʤʝʥʷʣʩ ̫ ʢʦʤʧʣʝʢʩʥʳʡ 

ʦʮʝʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣ.ɹ ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʬʠʪʦʤʘʩʩʳ ʜʨʝʚʦʩʪʦʝʚ. 

ʀʤʝʝʪʩʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʥʳʭ ʙʝʨʝʟʦʚʳʤ ʜʨʝʚʦʩʪʦʷʤ ʂʘʥʩʢʦʡ 

ʣʝʩʦʩʪʝʧʠ.  

ʊʘʢ ʅ.ʊ. ʉʧʠʮʳʥʘ [95, 96] ʠʩʩʣʝʜʦʚʘʣʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʥʦʪʨʘʚʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. ɹʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʪʦʤʘʩʩʳ ʢʨʦʥ ʙʝʨʝʟʥʷʢʦʚ, ʧʦʩʪʨʦʝʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʜʨʝʚʦʩʪʦʡ ʠ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʦʩʥʦʚʥʳʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʨʝʟʥʷʢʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

ɸ.ʉ. ʉʤʦʣʴʷʥʦʚ [91] ʧʨʠ ʠʟʫʯʝʥʠʠ ʯʠʩʪʳʭ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʭ ʙʝʨʝʟʥʷʢʦʚ 

ʨʘʟʥʦʪʨʘʚʥʦʡ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʂʘʥʩʢʦʛʦ ʠ ʀʣʘʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʦʧʨʝʜʝʣʷʣ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʦʢʦʚ ʜʨʝʚʝʩʠʥʳ. ɹʳʣʘ 

ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʛʥʠʣʠ ʥʘ ʧʥʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʝʝ ʧʦ ʩʪʚʦʣʫ, 

ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʛʥʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʢʨʠʚʠʟʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ. ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʦʨʪʠʤʝʥʪʥʦ-ʩʦʨʪʥʳʝ ʠ 

ʪʦʚʘʨʥʳʝ ʪʘʙʣʠʮʳ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɸ.ɸ. ɼʝʤʠʜʝʥʢʦ [39] ʠʩʩʣʝʜʦʚʘʣ ʚʣʠʷʥʠʝ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʙʝʨʝʟʦʚʳʭ ʢʦʣʦʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʂʘʥʩʢʦ-ɸʯʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ.  

ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʞʘʨʦʚ 

ʢʦʣʦʯʥʳʝ ʣʝʩʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʨʘʜʠʫʩʝ 

500 ʤ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʚ ʨʘʜʠʫʩʝ 10-15 ʢʤ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɿʘ 

ʧʨʝʜʝʣʘʤʠ ʵʪʠʭ ʛʨʘʥʠʮ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʦʣʦʯʥʳʭ 

ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪʩʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʚʳʩʦʪʘ ʥʘʛʘʨʘ. 

ʃ. ʅ. ʂʦʟʣʦʚʘ [54] ʠʟʫʯʘʣʘ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʠʨʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʥʦʪʨʘʚʥʳʭ 

ʙʝʨʝʟʥʷʢʘʭ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʩʫʤʤʘʨʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ (430-440 ʤʤ) ʥʘ ʜʦʣʶ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 36 ʜʦ 68 %. 

ʋʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʚʠʜʘʤ ʨʦʜʘ ɹʝʨʝʟʘ (Betula) ʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ.  

ʊʘʢ A.F. Howard ʠ D.A. Yaussy [131] ʨʘʟʨʘʙʦʪʘʣʠ ʤʥʦʛʦʤʝʨʥʫʶ 

ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʳʭʦʜʘ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠʟ 

ʧʠʣʦʚʦʯʥʠʢʘ ʙʝʨʝʟʳ ʞʝʣʪʦʡ (Betula alleghaniensis, Britton). ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʐɸ. 

M.R. Emery ʠ ʜʨ. [130], W.K. Moser  ʠ ʜʨ. [132] ʠʩʩʣʝʜʦʚʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʳ ʠ ʬʦʨʤʫ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʙʫʤʘʞʥʦʡ (Betula papyrifera), 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠ ʙʳʣʦ 

ʩʦʩʪʘʚʣʝʥʦ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʦʨʳ 

ʙʝʨʝʟʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʩʦʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʊʘʢʞʝ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʯʝʨʪʝʞʠ ʢʨʠʚʠʟʥʳ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʠʟʦʙʨʘʞʝʥʘ 

ʩʪʝʧʝʥʴ ʢʨʠʚʠʟʥʳ ʠ ʚʳʜʝʣʝʥʦ ʪʨʠ ʬʦʨʤʳ: ʩʪʚʦʣʳ, ʥʝ ʠʤʝʶʱʠʝ ʢʨʠʚʠʟʥʳ, ʩʪʚʦʣʳ 

ʩ ʫʤʝʨʝʥʥʦʡ ʢʨʠʚʠʟʥʦʡ ʠ ʩʪʚʦʣʳ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ. 

ʂʨʘʪʢʠʝ ʦʙʟʦʨʳ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʤ 

ʚʦʧʨʦʩʘʤ, ʚ ʨʘʤʢʘʭ ʪʝʤʘʪʠʢʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʜʝʣʘʭ ʜʠʩʩʝʨʪʘʮʠʠ. 
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2 ʇʈʀʈʆɼʅʓɽ ʋʉʃʆɺʀʗ ʈɸʁʆʅɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʉʝʚʝʨʥʳʝ (ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ) ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ï 

ɸʯʠʥʩʢʘʷ, ʂʨʘʩʥʦʷʨʩʢʘʷ ʠ ʂʘʥʩʢʘʷ ʷʚʣʷʶʪʩʷ ʦʩʪʨʦʚʥʳʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʠʟʦʣʠʨʦʚʘʥʦ ʩʨʝʜʠ ʩʧʣʦʰʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ [8]. 

ɿʦʥʘ ʣʝʩʦʩʪʝʧʝʡ ʚ ʧʨʝʜʝʣʘʭ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʟʘʥʠʤʘʝʪ ʧʨʝʜʛʦʨʥʳʝ 

ʧʨʦʛʠʙʳ ʠ ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ. ʅʘ ʟʘʧʘʜʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ɸʯʠʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ, ʶʞʥʳʝ ʦʪʨʦʛʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʦʪʜʝʣʷʶʪ ʂʨʘʩʥʦʷʨʩʢʫʶ 

ʣʝʩʦʩʪʝʧʴ ʦʪ ʂʘʥʩʢʦʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʣʝʩʦʩʪʝʧʝʡ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʠʤ ʧʦʜʪʘʝʞʥʳʭ ʤʘʩʩʠʚʦʚ 

ʨʘʩʧʦʣʦʞʝʥ ʎʝʥʪʨʘʣʴʥʦ-ʂʨʘʩʥʦʷʨʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ. ʈʘʡʦʥ ʥʘ ʟʘʧʘʜʝ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʨ. ʏʫʣʳʤ, ʥʘ ʚʦʩʪʦʢʝ ʨ. ʂʘʥ, ʘ ʨ. ɽʥʠʩʝʡ ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʶʛʦʤ ʠ 

ʩʝʚʝʨʦʤ ʢʨʘʷ [52]. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʝʚʝʨʥʳʭ ʣʝʩʦʩʪʝʧʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʣʝʩʘʤʠ, ʩʪʝʧʷʤʠ, ʣʫʛʘʤʠ, ʙʦʣʦʪʘʤʠ ʠ ʟʘʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɻʣʘʚʥʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʦʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʚʝʨʥʳʭ ʣʝʩʦʩʪʝʧʝʡ ʷʚʣʷʝʪʩʷ ʙʝʨʝʟʘ. ɿʘʢʦʥʦʤʝʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʝʩʦʩʪʝʧʝʡ 

ʷʚʣʷʶʪʩʷ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʙʝʨʝʟʦʚʳʝ, ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʠ ʦʩʠʥʦʚʳʝ ʣʝʩʘ, 

ʟʘʥʠʤʘʶʱʠʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʤʘʩʩʠʚʘʤʠ ʠʣʠ 

çʢʦʣʢʘʤʠè ʩʨʝʜʠ ʧʦʣʝʡ ʠ ʧʦ ʩʢʣʦʥʘʤ ʩʦʧʦʢ ʠ ʫʚʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʡ. ʏʠʩʪʳʝ ʦʩʠʥʥʠʢʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ʉʦʩʥʦʚʳʭ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʯʠʩʪʳʝ ʦʜʥʦʧʦʨʦʜʥʳʝ 

ʜʨʝʚʦʩʪʦʠ, ʩʦʭʨʘʥʠʣʦʩʴ ʤʘʣʦ. ɹʣʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚʪʦʨʠʯʥʳʝ ʩʤʝʰʘʥʥʳʝ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʠʣʠ ʙʝʨʝʟʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ, 

ʚʦʟʥʠʢʰʠʝ ʥʘ ʤʝʩʪʝ ʠʟʨʝʞʝʥʥʳʭ ʨʫʙʢʘʤʠ ʠʣʠ ʧʦʞʘʨʘʤʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʠ 

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. 

ɺ ʫʟʢʠʭ ʜʦʣʠʥʘʭ ʨʝʢ ʚ ʩʳʨʳʭ ʠ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʙʦʣʦʯʝʥʥʳʝ ʙʝʨʝʟʦʚʳʝ, ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʝ ʠ ʝʣʦʚʳʝ ʜʦʣʠʥʥʳʝ 
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ʣʝʩʘ. ɺʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʯʠʩʣʦʤ ʪʠʧʦʚ ʣʝʩʘ. 

ɺ ʨʘʡʦʥʝ ʣʝʩʦʩʪʝʧʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʝ ʙʦʣʦʪʘ. ɿʘʨʦʩʣʠ 

ʨʘʟʣʠʯʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʨʘʩʪʫʪ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʜʨʫʛʠʝ ʦʙʨʘʟʫʶʪ ʟʘʨʦʩʣʠ, ʷʚʣʷʷʩʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʵʜʠʬʠʢʘʪʦʨʘʤʠ ʘʩʩʦʮʠʘʮʠʡ ʠ ʬʦʨʤʘʮʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʉʨʝʜʠ ʣʝʩʦʩʪʝʧʥʦʡ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʢʠʟʠʣʴʥʠʢ ʯʝʨʥʦʧʣʦʜʥʳʡ, ʩʧʠʨʝʷ ʩʨʝʜʥʷʷ, ʠʚʘ ʢʦʟʴʷ, ʰʠʧʦʚʥʠʢ 

ʠʛʣʠʩʪʳʡ ʠ ʤʘʡʩʢʠʡ, ʤʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʨʷʙʠʥʥʠʢ ʨʷʙʠʥʦʣʠʩʪʥʳʡ, 

ʙʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ, ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ [8]. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʦʨʦʛ ʙʝʨʝʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʠʤʝʶʪ ʩʣʝʜʳ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʦʚ ʚʝʨʭʦʚʳʭ ʧʦʞʘʨʦʚ ʚ ʙʝʨʝʟʥʷʢʘʭ 

ʥʝʪ ï ʛʘʨʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʠʟʦʚʳʝ ʧʦʞʘʨʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʝʚ. 

ɹʝʨʝʟʦʚʳʝ ʜʨʝʚʦʩʪʦʠ ʚ ʦʩʥʦʚʥʦʤ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʙʣʠʟʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʧʦʨʦʩʣʝʚʳʭ ʙʝʨʝʟʥʷʢʦʚ 

ʚʦʟʥʠʢʰʠʭ ʥʘ ʚʳʨʫʙʢʘʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ 

ʤʦʣʦʜʳʭ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚʦʟʥʠʢʰʠʭ ʥʘ ʟʘʙʨʦʰʝʥʥʳʭ ʚ 90-ʳʝ ʛʦʜʳ  

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʛʨʘʥʠʯʘʪ ʩʦ 

ʩʪʝʥʦʡ ʣʝʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʙʝʨʝʟʥʷʢʘʤʠ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʷʪ ʚ ʧʫʩʪʳʨʠ ʟʘʨʦʩʰʠʝ 

ʩʦʨʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢ ʢʘʢ ʂʘʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʩʦʙʨʘʥʳ ʧʦʣʝʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʦʪʥʦʩʠʪʩʷ ʢ ʂʨʘʩʥʦʷʨʩʢʦ-ʂʘʥʩʢʦ-ɸʯʠʥʩʢʦʤʫ 

ʣʝʩʦʩʪʝʧʥʦʤʫ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤʫ ʨʘʡʦʥʫ ʧʦ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ 

ʠʤʝʥʠ ɺ.ʅ. ʉʫʢʘʯʝʚʘ ʉʆ ʈɸʅ [57], ʚʤʝʩʪʝ ʩ ʂʨʘʩʥʦʷʨʩʢʦʡ ʠ ɸʯʠʥʩʢʦʡ 

ʦʩʪʨʦʚʥʳʤʠ ʣʝʩʦʩʪʝʧʷʤʠ, ʪʦ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʭ ʦʯʝʥʴ ʙʣʠʟʢʠ (ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʨʘʟʣʠʯʠʷʤʠ, ʥʝ ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʝʚʦʩʪʦʝʚ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
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ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʘ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʠʞʝ ʜʘʝʪʩʷ 

ʧʨʠʨʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʦʩʪʨʦʚʥʳʭ ʣʝʩʦʩʪʝʧʝʡ.  

 

2.1 ʂʘʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ 

 

ʂʘʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʠʟ ʚʩʝʭ ʣʝʩʦʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ 

ʢʨʘʷ. ʆʥʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʧʦʯʪʠ ʥʘ 200 ʢʤ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʪ 60 

ʜʦ 125 ʢʤ. ʇʣʦʱʘʜʴ ʣʝʩʦʩʪʝʧʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17,0 ʪʳʩ. ʢʚ. ʢʤ. 

ʂʘʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʂʘʥʩʢʦ-ʈʳʙʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. ʂʘʥʩʢʘʷ 

ʣʝʩʦʩʪʝʧʴ ʚʭʦʜʠʪ ʚ ʪʝʨʨʠʪʦʨʠʶ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʚ ʟʦʥʫ ʪʨʘʚʷʥʳʭ ʣʝʩʦʚ ʠ 

ʦʩʪʨʦʚʥʳʭ ʣʝʩʦʩʪʝʧʝʡ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʏʫʥʦ-ɸʥʛʘʨʩʢʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ 

ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʣʝʩʦʚ ʚ ʩʦʩʪʘʚʝ ʂʘʥʩʢʦʛʦ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʢʨʫʛʘ [97].  

 ʅʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʝʝ ʦʢʘʡʤʣʷʶʪ ʧʨʝʜʛʦʨʴʷ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ʥʘ ʟʘʧʘʜʝ 

ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʥʘ ʦʪʜʝʣʝʥʘ ʦʪ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʥʝʚʳʩʦʢʠʤ ɽʥʠʩʝʡʩʢʠʤ 

ʢʨʷʞʝʤ, ʘ ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ï ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʝ 

ʧʣʦʩʢʦʛʦʨʴʝ [52]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʠ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʨʘʟʤʝʱʘʶʪʩʷ                           

12 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʊʘʩʝʝʚʩʢʠʡ, ɼʟʝʨʞʠʥʩʢʠʡ, ɸʙʘʥʩʢʠʡ, 

ʅʠʞʥʝ-ʀʥʛʘʰʩʢʠʡ, ʀʣʘʥʩʢʠʡ, ʂʘʥʩʢʠʡ, ʀʨʙʝʡʩʢʠʡ, ʈʳʙʠʥʩʢʠʡ, ʋʷʨʩʢʠʡ, 

ʉʘʷʥʩʢʠʡ, ʇʘʨʪʠʟʘʥʩʢʠʡ, ʄʘʥʩʢʠʡ. ɺʩʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʚʦʩʪʦʯʥʳʡ (ʂʘʥʩʢʠʡ) 

ʧʦʜʨʘʡʦʥ ʎʝʥʪʨʘʣʴʥʦ-ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ [89]. 

ɺʩʷ ʵʪʘ ʦʙʰʠʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʫʶ ʨʘʚʥʠʥʫ ʩ 

ʚʳʩʦʪʘʤʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 400-480 ʤ, ʘ ʚ ʩʝʚʝʨʥʦʡ ï 300-350 ʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʠ ʧʦʜʟʦʥ.  

 ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ʈʝʟʢʦ 

ʚʳʨʘʞʝʥʘ ʝʛʦ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ. ʉʨʝʜʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʟʘʤʝʪʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʙʫʛʨʠʩʪʦ-ʟʘʧʘʜʠʥʥʳʡ ʨʝʣʴʝʬ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 
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ʤʝʨʟʣʦʪʥʳʤʠ ʠ ʩʫʬʬʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʈʝʢʠ, ʩʪʝʢʘʶʱʠʝ ʩ ʛʦʨ, ʧʨʠ ʚʳʭʦʜʝ 

ʥʘ ʨʘʚʥʠʥʫ ʦʙʨʘʟʫʶʪ ʦʙʰʠʨʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʴʪʳ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʪʝʨʨʘʩʳ [83]. 

 ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʂʘʥʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʩʪʨʦʚʥʳʭ ʣʝʩʦʩʪʝʧʝʡ, ʦʙʫʩʣʦʚʣʝʥ 

ʥʦʚʝʡʰʠʤʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʫʩʢʦʨʝʥʥʘʷ 

ʵʨʦʟʠʷ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʢʢʫʤʫʣʷʮʠʷ ʧʨʦʜʫʢʪʦʚ 

ʨʘʟʨʫʰʝʥʠʷ ʚ ʧʦʥʠʞʝʥʠʷʭ. 

ɺ ʧʨʦʰʣʦʤ, ʚʦ ʚʨʝʤʷ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ, ʢʦʛʜʘ ʟʜʝʩʴ ʙʳʣʠ ʣʘʥʜʰʘʬʪʳ 

çʭʦʣʦʜʥʦʡ ʣʝʩʦʩʪʝʧʠè ʧʨʦʠʩʭʦʜʠʣʠ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʦʙʣʝʩʩʦʚʳʚʘʥʠʷ ʧʦʨʦʜ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ 

[52]. 

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʣʝʩʦʩʪʝʧʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʨʝʢ ʂʘʥʘ ʠ ʋʩʦʣʢʠ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʚʦʜʦʨʘʟʜʝʣʘ ï 350-400 ʤ. 

ʖʞʥʘʷ ʯʘʩʪʴ ʣʝʩʦʩʪʝʧʠ ï ʦʙʰʠʨʥʦʝ ʚʦʜʦʨʘʟʜʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʢ ʂʘʥʘ ʠ 

ɽʩʘʫʣʦʚʢʠ, ʢʦʪʦʨʦʝ ʨʘʟʜʝʣʷʝʪʩʷ ʨ. ʈʳʙʥʦʡ (ʧʨʠʪʦʢ ʂʘʥʘ) ʥʘ ʜʚʘ ʤʝʞʜʫʨʝʯʴʷ. 

ʄʝʞʜʫʨʝʯʴʝ ʨ. ʈʳʙʥʦʡ ʠ ɽʩʘʫʣʦʚʢʠ ï ʧʨʠʧʦʜʥʷʪʘʷ ʯʘʩʪʴ ʣʝʩʦʩʪʝʧʠ. ɺʦʜʦʨʘʟʜʝʣ 

ʝʛʦ ʜʦʩʪʠʛʘʝʪ 589 ʤ.  

ʂʣʠʤʘʪ ʣʝʩʦʩʪʝʧʠ ʙʦʣʝʝ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʣʝʩʦʩʪʝʧʷʤʠ ʠ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʙʦʣʝʝ ʩʫʭʠʝ ʣʝʩʦʩʪʝʧʠ, ʯʝʤ ʂʨʘʩʥʦʷʨʩʢʘʷ ʠ 

ɸʯʠʥʩʢʘʷ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʪʥʳ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ 

[97]. 

ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ -51Áʉ. ʉʨʝʜʥʷʷ 

ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: -0.2Áʉ, -0.6Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ:                     

-19.7Áʉ, ʚ ʠʶʣʝ ï +19.4Á. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ 84 ʜʦ                 

115 ʜʥʝʡ. ʇʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10Áʉ ʜʣʠʪʩʷ ʦʪ 106 ʜʦ 113 ʜʥʝʡ. ʉʫʤʤʘ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʚʳʰʝ 10Áʉ) 1600-1800Áʉ. ɿʘ ʛʦʜ ʚʳʧʘʜʘʝʪ 325 ʤʤ ʦʩʘʜʢʦʚ, 

ʘ ʚ ʧʨʝʜʛʦʨʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ï ʜʦ 452 ʤʤ. ʀʟ ʥʠʭ 2/3 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʧʣʳʡ 

ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ). ʃʝʪʦ ʞʘʨʢʦʝ, ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʷʩʥʳʭ ʜʥʝʡ, ʥʦʯʠ 

ʭʦʣʦʜʥʳʝ. ɼʦʞʜʠ ʣʝʪʦʤ ʣʠʚʥʝʚʳʝ. ɿʠʤʘ ʩʫʨʦʚʘʷ, ʤʘʣʦʩʥʝʞʥʘʷ, ʩ ʪʠʭʦʡ ʠ ʷʩʥʦʡ 

ʧʦʛʦʜʦʡ [52]. 
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ɼʣʷ ʣʝʩʦʩʪʝʧʠ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʪʨʦʚ ʟʘʧʘʜʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʛʦʜʘ, ʜʦʩʪʠʛʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï 3,5 ʤ/ʩ [97]. 

ʇʦ ʪʝʧʣʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʂʘʥʩʢʫʶ ʣʝʩʦʩʪʝʧʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʫʤʝʨʝʥʥʦ-

ʪʝʧʣʦʡ, ʘ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ï ʧʦʣʫʟʘʩʫʰʣʠʚʦʡ. 

ʊʝʨʨʠʪʦʨʠʷ ʣʝʩʦʩʪʝʧʠ ʜʨʝʥʠʨʫʝʪʩʷ ʨʝʢʘʤʠ ʩʠʩʪʝʤʳ ʨ. ʂʘʥʘ ʠ ʋʩʦʣʢʠ. 

ʇʠʪʘʥʠʝ ʨʝʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʥʝʛʦʚʦʝ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʙʳʚʘʶʪ ʩʠʣʴʥʳʝ 

ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ. 

ʆʟʝʨ ʤʘʣʦ. ʅʘ ʩʝʚʝʨʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʚʦʜʦʨʘʟʜʝʣʘʤ, ʘ ʥʘ ʶʛʝ ʪʦʣʴʢʦ ʚ 

ʜʦʣʠʥʘʭ ʨʝʢ ʚ ʚʠʜʝ ʦʟʝʨ-ʩʪʘʨʠʮ.  

ʇʦʯʚʳ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ï ʧʣʦʜʦʨʦʜʥʳʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʠ ʯʝʨʥʦʟʝʤʥʳʝ. 

ʇʦʣʦʛʠʝ ʩʢʣʦʥʳ ʠ ʧʣʦʩʢʠʝ ʚʦʜʦʨʘʟʜʝʣʳ ʧʦʢʨʳʪʳ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ ʩ 

ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ. ʖʞʥʳʝ ʩʢʣʦʥʳ ʠ ʤʝʣʢʦ-ʙʫʛʨʠʩʪʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ ʟʘʥʷʪʳ ʪʠʧʠʯʥʦʡ ʩʪʝʧʴʶ ʩ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ. 

ɼʦʣʠʥʳ ʨʝʢ ʧʦʢʨʳʪʳ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ. 

ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ ʦʪʤʝʯʘʝʪʩʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ 

ʧʦʷʩʥʦʩʪʴ. ʆʢʨʘʠʥʳ ʣʝʩʦʩʪʝʧʠ ʟʘʥʷʪʳ ʧʦʜʪʘʡʛʦʡ ʩ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ, 

ʯʘʩʪʦ ʠʤʝʶʱʠʤʠ ʚʪʦʨʦʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ. ɿʘʪʝʤ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʣʝʩʦʩʪʝʧʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʫʛʦʚʳʝ ʩʪʝʧʠ ʩ ʦʧʦʜʟʦʣʝʥʥʳʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ. 

ʎʝʥʪʨ ʣʝʩʦʩʪʝʧʠ ʚʜʦʣʴ ʨ. ʂʘʥʘ ʟʘʥʷʪ ʥʘʩʪʦʷʱʠʤʠ ʩʪʝʧʷʤʠ. ʆʜʥʘʢʦ ʠ ʚ ʣʫʛʦʚʦʡ, ʠ 

ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʝʧʠ ʠʤʝʶʪʩʷ ʙʝʨʝʟʦʚʳʝ ʢʦʣʢʠ ʠ ʧʝʨʝʣʝʩʢʠ [52]. 

ʇʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʘʢ ʠ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ, ʚ ʜʘʥʥʦʡ ʣʝʩʦʩʪʝʧʠ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʧʦʜʟʦʥʳ ï 

ʩʝʚʝʨʥʘʷ, ʪʠʧʠʯʥʘʷ ʠ ʶʞʥʘʷ ʣʝʩʦʩʪʝʧʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 35,2; 

60,0 ʠ 4,8 % ʧʣʦʱʘʜʠ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ [89]. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʟʘʥʷʪʦ ʙʝʨʝʟʥʷʢʘʤʠ, ʦʢʦʣʦ                            

116 154 ʛʘ [97].  

ɹʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʩ ʧʨʠʤʝʩʴʶ ʣʠʩʪʚʝʥʥʠʮʳ 

ʦʙʳʯʥʦ ʨʘʩʪʫʪ ʥʘ ʚʳʩʦʢʠʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʠ ʧʦ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʘ ʠʥʦʛʜʘ ʦʧʦʜʟʦʣʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ [52]. 
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2.2 ʂʨʘʩʥʦʷʨʩʢʘʷ ʣʝʩʦʩʪʝʧʴ 

 

ʂʨʘʩʥʦʷʨʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦ ʥʘʩʝʣʝʥʥʦʡ ʯʘʩʪʴʶ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʟʘʥʠʤʘʝʪ ʩʨʝʜʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʦʩʪʨʦʚʦʚ ʟʦʥʳ 

ʣʝʩʦʩʪʝʧʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʨʘʷ. ʆʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɽʤʝʣʴʷʥʦʚʩʢʦʛʦ, ʟʘʧʘʜʥʦʡ 

ʧʦʣʦʚʠʥʝ ʉʫʭʦʙʫʟʠʤʩʢʦʛʦ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʝ-ʄʫʨʪʠʥʩʢʦʛʦ                            

ʜʦ ʨ. ɽʥʠʩʝʡ [89]. 

ʂʨʘʩʥʦʷʨʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ ʥʘ ʩʪʳʢʝ 

ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ. ʅʘ ʶʛʝ 

ʂʨʘʩʥʦʷʨʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʦʛʨʘʥʠʯʝʥʘ ʊʦʨʛʘʰʠʥʩʢʠʤ ʭʨʝʙʪʦʤ ʠ ʂʫʡʩʫʤʩʢʠʤʠ 

ʛʦʨʘʤʠ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ï ʂʝʤʯʫʛʩʢʠʤ ʥʘʛʦʨʴʝʤ, ʥʘ ʚʦʩʪʦʢʝ ï ɽʥʠʩʝʡʩʢʠʤ ʢʨʷʞʝʤ. 

ʅʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʥʝʪ, ʟʜʝʩʴ ʂʨʘʩʥʦʷʨʩʢʘʷ 

ʣʝʩʦʩʪʝʧʴ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʝʪʩʷ ʧʦʜʪʘʡʛʦʡ ʠ ʜʘʣʝʝ ʪʘʡʛʦʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ.  

ʉ ʶʛʘ ʥʘ ʩʝʚʝʨ ʣʝʩʦʩʪʝʧʴ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 110-150 ʢʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 80 ʢʤ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʩʪʝʧʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 5,4 ʪʳʩ. ʢʚ. ʢʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʠ ʥʘʠʙʦʣʴʰʠʤʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʧʨʝʜʛʦʨʥʘʷ ʯʘʩʪʴ ï 340-370 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʘ ʪʘʢʞʝ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʫ 

ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʥʠʞʘʶʪʩʷ, ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ ï ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ.  

ʂʨʘʩʥʦʷʨʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʟʘʥʠʤʘʝʪ ʧʨʝʜʛʦʨʥʫʶ, ʘʣʣʶʚʠʘʣʴʥʫʶ ʨʘʚʥʠʥʫ ʠʣʠ 

ʜʨʝʚʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʯʝʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʪʴʶ 

ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɽʥʠʩʝʡ [89]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʜʨʝʚʥʝʡ ʧʨʝʜʝʣʴʥʦʡ ʨʘʚʥʠʥʝ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʝʚʨʘʱʝʥʘ ʚ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʡ 

ʨʝʣʴʝʬ ʩ ʛʨʷʜʘʤʠ-ʤʝʞʜʫʨʝʯʴʷʤʠ. ʅʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʠ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ 

ʩʫʬʬʦʟʠʦʥʥʳʤʠ ʠ ʤʝʨʟʣʦʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʙʳʣ ʩʦʟʜʘʥ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʙʫʛʨʠʩʪʦ-ʟʘʧʘʜʠʥʥʳʡ ʨʝʣʴʝʬ. 
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ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ʦʙʨʘʟʦʚʘʣʩʷ ʥʘ ʩʪʳʢʝ ʜʝʚʦʥʩʢʠʭ ʠ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ 

ʢʫʵʩʪʦʚʳʝ ʬʦʨʤʳ. ʂʨʫʪʳʝ ʣʝʚʳʝ ʩʢʣʦʥʳ ʪʝʨʨʘʩ ʚ ʜʦʣʠʥʘʭ ʠʟʨʝʟʘʥʳ ʩʫʭʠʤʠ 

ʣʦʛʘʤʠ ʠ ʦʚʨʘʛʘʤʠ [52]. 

ɼʣʷ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʭʘʨʘʢʪʝʨʝʥ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, 

ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʢʦʥʪʨʘʩʪʝ ʚʨʝʤʝʥ ʛʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʠʤʳ ʠ ʣʝʪʘ, ʜʥʷ ʠ ʥʦʯʠ.  

ʊʘʢ, ʘʤʧʣʠʪʫʜʘ ʤʘʢʩʠʤʫʤʘ ʠ ʤʠʥʠʤʫʤʘ ʩʦʩʪʘʚʣʷʝʪ 91-100Áʉ [89]. ʉʨʝʜʥʷʷ 

ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ +0.3Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ -16.8Áʉ, ʠʶʣʷ ï 

+18.2Áʉ. ʏʠʩʣʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10Áʉ ʦʢʦʣʦ 110-120, ʘ ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ 1600-1700Áʉ. ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʦʢʦʣʦ 120 ʜʥʝʡ. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï 390 ʤʤ, ʠʟ ʥʠʭ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ) ʚʳʧʘʜʘʝʪ 

329 ʤʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʟʠʤʘ ʤʘʣʦʩʥʝʞʥʘ, ʧʦʵʪʦʤʫ ʧʦʯʚʳ ʧʨʦʤʝʨʟʘʶʪ ʛʣʫʙʞʝ                 

2 ʤ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʨʠʟʦʥʪʘ ʜʣʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ ʤʝʨʟʣʦʪʳ. 

ʉʫʭʘʷ ʤʝʨʟʣʘʷ ʧʦʯʚʘ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ, ʦʪ ʵʪʦʛʦ ʫʭʫʜʰʘʶʪʩʷ ʝʝ ʚʦʜʥʦ-ʪʝʨʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʮʠʢʣ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. 

ʉʠʣʴʥʳʝ ʚʝʪʨʳ ʟʠʤʦʡ ʩʥʦʩʷʪ ʩʫʭʦʡ ʩʥʝʛ ʚ ʧʦʥʠʞʝʥʠʷ. ɺʝʩʥʦʡ ʥʘʯʠʥʘʝʪʩʷ 

ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʧʦʯʚ, ʘ ʣʝʪʦʤ ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ ʩʤʳʚʘʶʪ ʠ ʨʘʟʤʳʚʘʶʪ ʠʭ.  

ʈʝʢʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʣʝʩʦʩʪʝʧʠ, ʥʝ ʚʝʣʠʢʠ (ʂʘʯʘ, ɹʫʟʠʤ ʠ ʜʨ.), ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ɽʥʠʩʝʷ. ʆʥʠ ʨʝʟʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ. ɻʨʫʥʪʦʚʳʝ 

ʚʦʜʳ ʠʤʝʶʪʩʷ ʚ ʨʳʭʣʳʭ ʧʦʨʦʜʘʭ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. ʄʝʞʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʩʚʷʟʘʥʳ ʩ ʶʨʩʢʠʤʠ ʫʛʣʝʥʦʩʥʳʤʠ ʪʦʣʱʘʤʠ. 

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʝʣʴʝʬʦʤ, ʫʚʣʘʞʥʝʥʠʝʤ, ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ. 

ɺ ʥʘʠʙʦʣʝʝ ʦʩʪʝʧʥʝʥʥʳʭ ʤʝʩʪʘʭ, ʧʦ ʩʢʣʦʥʘʤ ʶʞʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʠ ʥʘ 

ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʜʝʚʦʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʩʝʨʦʬʠʣʴʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʣʝʩʦʩʪʝʧʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʦʩʪʝʧʥʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʥʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʭ 

ʢʦʣʢʦʚ, ʙʝʨʝʟʦʚʳʭ ʠ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʧʝʨʝʣʝʩʢʦʚ ʩ ʣʫʛʦʚʦʨʘʟʥʦʪʨʘʚʥʳʤ 
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ʧʦʢʨʦʚʦʤ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ. ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʶʞʥʳʤ 

ʩʢʣʦʥʘʤ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ, ʘ ʣʝʩʦʚ ʧʦ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ï ʥʘ ʶʛ. 

ɺ ʧʦʡʤʘʭ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʫʛʘ. 

ʅʘ ʪʝʨʨʘʩʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʷʪʥʘ ʩʦʣʦʥʮʦʚ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ ï ʢʘʨʙʦʥʘʪʥʳʝ, ʘ ʧʦ 

ʜʥʠʱʘʤ ʣʦʛʦʚ ï ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ [52]. 

ʇʦ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ 

ʚʳʜʝʣʷʝʪʩʷ 3 ʧʦʜʟʦʥʳ: ʶʞʥʘʷ, ʪʠʧʠʯʥʘʷ ʠ ʩʝʚʝʨʥʘʷ [89]. 

ʇʦʡʤʳ ʤʘʣʳʭ ʨʝʢ ʧʦʢʨʳʪʳ ʪʝʤʥʦʭʚʦʡʥʳʤʠ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤʠ ʣʝʩʘʤʠ. 

ɺʜʦʣʴ ʨʫʩʝʣ ʪʷʥʫʪʩʷ ʧʦʣʦʩʳ ʦʩʦʢʦʚʳʭ ʣʫʛʦʚ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʯʝʨʝʜʫʶʪʩʷ ʩ 

ʠʚʥʷʢʘʤʠ ʠʣʠ ʙʝʨʝʟʥʷʢʘʤʠ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʦʢʦʚʳʝ ʙʦʣʦʪʘ. ʅʘ ʥʠʟʢʠʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ ʨʘʟʚʠʪʳ ʦʩʪʝʧʥʝʥʥʳʝ, ʩʦʣʦʥʮʝʚʘʪʳʝ ʠʣʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ 

ʣʫʛʘ. ɹʦʣʦʪʠʩʪʳʝ ʣʫʛʘ ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʨʥʦ 5 % ʪʝʨʨʠʪʦʨʠʠ ʧʦʡʤʳ. ʅʝʙʦʣʴʰʠʝ 

ʦʩʪʨʦʚʘ ʚ ʧʦʡʤʝ ɽʥʠʩʝʷ ʧʦʨʦʩʣʠ ʠʚʥʷʢʦʤ, ʪʦʧʦʣʝʤ ʯʝʨʥʳʤ ʠ ʣʘʚʨʦʣʠʩʪʥʳʤ [31]. 

 

2.3 ɸʯʠʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ 

 

ɸʯʠʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʚʝʨʥʳʤʠ ʣʝʩʦʩʪʝʧʷʤʠ ʠʤʝʝʪ 

ʥʘʠʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ: ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʩʦʩʪʘʚʣʷʝʪ 25-100 ʢʤ, ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ï 120 ʢʤ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʩʪʝʧʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ                  

5,0 ʪʳʩ. ʢʚ. ʢʤ [8]. 

ɸʯʠʥʩʢʘʷ ʣʝʩʦʩʪʝʧʴ ʥʘ ʟʘʧʘʜʝ ʫʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ 

ʶʛʝ ʦʪʜʝʣʝʥʘ ʭʨʝʙʪʦʤ ɸʨʛʘ ʦʪ ʅʘʟʘʨʦʚʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʘ ʥʘ ʚʦʩʪʦʢʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ 

ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʂʝʤʯʫʛʩʢʦʡ ʣʝʩʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʴʶ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ɸʯʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɹʦʛʦʪʦʣʴʩʢʦʛʦ ʠ 

ɸʯʠʥʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʠ ʯʘʩʪʠʯʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʶʛ ɹʦʣʴʰʝ-

ʋʣʫʡʩʢʦʛʦ.  

ʈʝʣʴʝʬ ɸʯʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʩ ʧʦʣʦʩʦʡ ʧʦʜʪʘʡʛʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʝʥʫʜʘʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʫʶ ʨʘʚʥʠʥʫ, ʥʘʢʣʦʥʝʥʥʫʶ ʢ ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ, 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʧʦʜʥʷʪʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ,                

ʩ ʢʦʪʦʨʦʡ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʣʠʚʘʝʪʩʷ ʥʘ ʩʝʚʝʨʝ ʠ ʟʘʧʘʜʝ.  
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ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʦʣʝʙʣʶʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 200-300 ʤ, ʫʤʝʥʴʰʘʷʩʴ ʢ ʩʝʚʝʨʫ ʜʦ 180 ʤ ʠ ʧʦʚʳʰʘʷʩʴ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ 

ʨ. ʏʫʣʳʤʘ ʠ ʨ. ɹʦʣʴʰʦʛʦ ʋʣʫʷ, ʨ. ɹʦʣʴʰʦʛʦ ʋʣʫʷ ʠ ʨ. ʂʝʤʯʫʛʘ ʜʦ 400 ʤ. 

ʇʣʦʩʢʠʝ ʠ ʰʠʨʦʢʠʝ ʤʝʞʜʫʨʝʯʴʷ, ʢʘʢ  ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʥʫʶ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ï ʧʨʘʚʳʝ ʩʢʣʦʥʳ ʢʦʨʦʪʢʠʝ ʠ ʢʨʫʪʳʝ, ʘ ʣʝʚʳʝ ï ʧʦʣʦʛʠʝ ʠ 

ʜʣʠʥʥʳʝ. ɺ ʮʝʣʦʤ ʨʝʣʴʝʬ ʧʦʣʦʛʦ-ʫʚʘʣʠʩʪʳʡ ʠ ʛʨʷʜʦʚʦ-ʫʚʘʣʠʩʪʳʡ [52]. 

ʂʣʠʤʘʪ ɸʯʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʣʝʩʦʩʪʝʧʝʡ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʠʤʝʥʴʰʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ 

ʘʪʤʦʩʬʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʨʝʛʠʦʥʘ [89].  

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ: -0.2Áʉ, -0.6Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʷʥʚʘʨʷ -17.4Áʉ, ʠʶʣʷ ï +18Áʉ. ɸʙʩʦʣʶʪʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʦʩʪʠʛʘʶʪ -60Áʉ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ +37Áʉ. ʏʠʩʣʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 10Áʉ 

ï 104-111 ʜʥʝʡ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 1600-1700Áʉ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ï 465-495 ʤʤ, ʠʟ ʥʠʭ ʦʢʦʣʦ 75 % ʚʳʧʘʜʘʝʪ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-

ʦʢʪʷʙʨʴ), ʘ ʧʦʣʦʚʠʥʘ ï ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ (ʠʶʥʴ-ʘʚʛʫʩʪ).  

ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʢʪʷʙʨʷ, ʘ ʨʘʟʨʫʰʝʥʠʝ ʝʛʦ 

ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʩʭʦʜ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʥʘʯʘʣʝ ʤʘʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʩʪʠʛʘʝʪ 176-192 ʜʥʷ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 74 %, ʘ ʚ ʥʘʠʙʦʣʝʝ ʩʫʭʦʡ ʧʝʨʠʦʜ (ʤʘʡ) ï                 

57 %. 

ɻʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ, ʢʦʪʦʨʳʝ ʚ ʥʘʯʘʣʝ ʟʠʤʳ ʠ 

ʚʝʩʥʦʡ ʜʦʩʪʠʛʘʶʪ ʙʦʣʴʰʦʡ ʩʠʣʳ. ɿʠʤʦʡ ʚʝʪʨʳ ʩʜʫʚʘʶʪ ʩʥʝʛ ʚ ʧʦʥʠʞʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʠ ʚ ʢʦʣʢʠ, ʦʙʥʘʞʘʷ ʥʘʚʝʪʨʝʥʥʳʝ ʩʢʣʦʥʳ, ʘ ʚʝʩʥʦʡ ʩʠʣʴʥʦ 

ʠʩʩʫʰʘʶʪ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ. 

ʇʦʩʣʝʜʥʠʡ ʤʦʨʦʟ ʚʝʩʥʦʡ ʙʳʚʘʝʪ ʚ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ, ʘ ʦʩʝʥʴʶ ï ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʝʥʪʷʙʨʷ. ɿʘʤʝʨʟʘʥʠʝ ʧʦʯʚʳ ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʜʦ ʚʳʧʘʜʝʥʠʷ 

ʩʥʝʛʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ ʛʣʫʙʦʢʦʝ ʧʨʦʤʝʨʟʘʥʠʝ ʝʝ (ʜʦ 3 ʤ). 

ɻʣʫʙʦʢʦʝ ʟʠʤʥʝʝ ʧʨʦʤʝʨʟʘʥʠʝ ʠ ʤʝʜʣʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʨʠʟʦʥʪʘ ʜʣʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ ʤʝʨʟʣʦʪʳ ʧʦʯʚʳ, 
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ʢʦʪʦʨʳʡ ʫʜʝʨʞʠʚʘʝʪʩʷ ʜʦ ʠʶʣʷ-ʘʚʛʫʩʪʘ ʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʯʚ. 

ɼʣʷ ʣʝʩʦʩʪʝʧʠ ʭʘʨʘʢʪʝʨʥʘ ʛʫʩʪʘʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ 

ʩʠʩʪʝʤʝ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤʘ. ʈʝʢʘ ʏʫʣʳʤ ʧʨʦʪʝʢʘʝʪ ʧʦ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʦʢʨʫʛʘ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʜʦ ʛ. ɸʯʠʥʩʢʘ, ʘ ʦʪʩʶʜʘ ʪʝʯʝʪ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ʀʟ ʢʨʫʧʥʳʭ ʣʝʚʳʭ 

ʧʨʠʪʦʢʦʚ ʨ. ʏʫʣʳʤʘ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩʦʩʪʝʧʠ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʨʝʢʠ ʏʝʪʴ, ʂʠʨʶʰʢʫ, 

ʋʣʫʡ, ʘ ʠʟ ʧʨʘʚʳʭ ï ʄʘʟʫʣʴʢʫ ʠ ɹʦʣʴʰʦʡ ʋʣʫʡ [52].  

ʅʘʠʙʦʣʴʰʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨ. ʏʫʣʳʤ. ʇʨʠʪʦʢʠ ʪʝʢʫʪ ʧʦ 

ʨʘʚʥʠʥʝ ʠ ʠʤʝʶʪ ʤʘʣʳʝ ʫʢʣʦʥʳ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʩʪʦʢʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʟʠʤʥʠʝ ʦʩʘʜʢʠ. ɹʳʩʪʨʦʝ ʪʘʷʥʠʝ ʩʥʝʛʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʶʞʥʦʡ ʠ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ï ʚ ʩʝʚʝʨʥʦʡ ʦʙʣʝʩʝʥʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ. ʉʪʝʢʘʶʱʠʝ ʧʦ ʤʝʨʟʣʦʡ 

ʧʦʯʚʝ ʚʦʜʳ ʧʝʨʝʥʦʩʷʪ ʤʘʩʩʫ ʚʟʚʝʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʪʣʘʛʘʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ, ʩʢʦʚʘʥʥʳʭ ʣʴʜʦʤ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʡʤʘʭ. ʇʨʠ ʵʪʦʤ ʟʘʜʝʨʞʠʚʘʝʪʩʷ 

ʧʨʦʛʨʝʚʘʥʠʝ ʠ ʦʪʪʘʠʚʘʥʠʝ ʙʦʣʦʪʥʳʭ ʧʦʯʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʲʝʤʘ ʚʝʩʝʥʥʠʭ 

ʚʦʜ ʚ ʩʨʝʜʥʝʤ 30-35 ʜʥʝʡ. ʃʝʪʥʠʝ ʦʩʘʜʢʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚʳʟʳʚʘʶʪ ʩʠʣʴʥʳʝ 

ʥʘʚʦʜʥʝʥʠʷ. ʅʘʠʤʝʥʴʰʠʡ ʩʪʦʢ ʨʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʟʠʤʦʡ, ʢʦʛʜʘ ʦʥʠ ʧʠʪʘʶʪʩʷ 

ʪʦʣʴʢʦ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʣʝʜʠ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʨʝʢʘʭ ʧʦʢʨʳʚʘʶʪ ʧʣʦʱʘʜʠ ʙʦʣʴʰʠʝ, ʯʝʤ ʧʦʣʳʝ ʚʦʜʳ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ, ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ. 

ʆʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʘʨʳʝ ʨʫʩʣʘ ʨʝʢ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ ï ʦʪ 1 ʜʦ 18 ʤ.  

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʢʘʟʳʚʘʝʪ 

ʚʝʨʭʦʚʦʜʢʘ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʛʦʨʠʟʦʥʪʦʤ ʜʣʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ 

ʤʝʨʟʣʦʪʳ: ʦʙʨʘʟʫʶʱʘʷʩʷ ʥʘʜ ʤʝʨʟʣʳʤ ʛʦʨʠʟʦʥʪʦʤ ʧʦʜʧʝʨʪʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʚʦʜʘ ʚʳʟʳʚʘʝʪ ʚʨʝʤʝʥʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ. ʇʦʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʤʝʨʟʣʳʡ 

ʛʦʨʠʟʦʥʪ, ʧʨʦʠʩʭʦʜʠʪ ʙʦʢʦʚʦʡ ʩʪʦʢ ʚʦʜʳ ʠ ʥʘʢʦʧʣʝʥʠʝ ʝʝ ʧʦ ʤʠʢʨʦ- ʠ 

ʤʝʟʦʧʦʥʠʞʝʥʠʷʤ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʢʦʣʦʢ 

ʠ ʜʦʣʠʥ ʨʝʢ, ʛʜʝ ʦʙʳʯʥʦ ʧʦʯʚʳ ʟʘʙʦʣʦʯʝʥʳ. 
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ɺ ʧʨʝʜʝʣʘʭ ʣʝʩʦʩʪʝʧʠ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧʠʨʦʚʦʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʝʨʝʭʦʜʥʳʤʠ ʦʪ ʧʦʜʪʘʡʛʠ ʢ ʣʝʩʦʩʪʝʧʠ ʷʚʣʷʶʪʩʷ ʙʝʨʝʟʦʚʳʝ ʠ ʦʩʠʥʦʚʳʝ ʣʝʩʘ ʩ 

ʧʷʪʥʘʤʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʩ ʣʫʛʘʤʠ ʠ ʙʦʣʦʪʘʤʠ. ʅʘ ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʥʘ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʦʧʦʜʟʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʙʝʨʝʟʥʷʢʠ-ʜʦʣʛʦʤʦʰʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʤʝʩʪʘʤʠ ʧʝʨʝʭʦʜʷʪ ʚ ʩʬʘʛʥʦʚʳʝ ʙʝʨʝʟʥʷʢʠ. ʅʘ ʭʦʨʦʰʦ ʜʨʝʥʠʨʫʝʤʳʭ 

ʫʯʘʩʪʢʘʭ ʧʦʜ ʙʝʨʝʟʘʤʠ ʠ ʦʩʠʥʘʤʠ ʨʘʩʪʫʪ ʢʫʩʪʘʨʥʠʢʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʝʨʝʟʦʚʳʝ ʠ ʦʩʠʥʦʚʳʝ ʣʝʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʫʛʘʤʠ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ 

ʭʚʦʡʥʳʝ, ʥʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʦʥʠ ʢ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʤ 

ʤʝʩʪʘʤ ʠ ʢ ʜʦʣʠʥʘʤ ʨʝʢ.  

ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, ʘ ʥʘ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʭ 

ʤʝʩʪʘʭ ï ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ ʠ ʦʩʠʥʘ. ʀʟ ʢʫʩʪʘʨʥʠʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʙʠʨʩʢʠʡ ʜʝʨʥ, 

ʩʧʠʨʝʷ, ʩʤʦʨʦʜʠʥʘ, ʘ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ï ʠʚʘ. ɺ ʦʩʚʘʠʚʘʝʤʳʭ ʤʝʩʪʘʭ 

ʣʫʛʦʚʦ-ʣʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʷʝʪʩʷ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ [52]. 

ʉʨʝʜʠ ʦʪʢʨʳʪʳʭ, ʦʩʚʦʝʥʥʳʭ ʧʦʜ ʟʝʤʣʝʜʝʣʠʝ ʤʘʩʩʠʚʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʙʝʨʝʟʦʚʳʝ ʠ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʢʦʣʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ: 

ʨʘʟʥʦʪʨʘʚʥʳʤ, ʦʩʦʢʦʚʳʤ, ʟʣʘʢʦʚʳʤ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʨʘʟʚʠʪ 

ʭʦʨʦʰʦ, ʘ ʢʫʩʪʘʨʥʠʢʠ ʩʦʩʪʦʷʪ ʠʟ ʠʚ, ʩʧʠʨʝʠ, ʰʠʧʦʚʥʠʢʘ. ɹʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʣʝʩʘ 

ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʝʭʦʜʥʫʶ ʧʦʣʦʩʫ ʢ ʣʫʛʦʚʳʤ ʩʪʝʧʷʤ ʠ ʦʩʪʝʧʥʝʥʥʳʤ ʣʫʛʘʤ. 

ɻʨʫʧʧʠʨʦʚʢʘ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʩ ʢʦʣʢʘʤʠ ʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʦʪ ʪʘʡʛʠ ʢ ʣʝʩʦʩʪʝʧʠ. ʕʪʦ ʥʘʠʙʦʣʝʝ 

ʦʙʞʠʪʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ, ʧʨʠʨʦʜʘ ʟʜʝʩʴ ʩʠʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ʇʦ ʪʝʨʨʘʩʘʤ ʏʫʣʳʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʥʦʚʳʝ ʙʦʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʳʜʝʣʷʶʪʩʷ ʙʦʨʳ-ʟʝʣʝʥʦʤʦʰʥʠʢʠ, ʙʦʨʳ-ʯʝʨʥʠʯʥʠʢʠ, ʙʦʨʳ-ʙʨʫʩʥʠʯʥʠʢʠ ʠ ʜʨ. 

ʇʦʡʤʝʥʥʳʝ ʣʫʛʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʦʪʘʤʠ, ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʣʝʩʘʤʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʦʣʠʥʘʭ. ʉʦʩʪʘʚ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʝʥʷʶʪʩʷ. 

ʊʠʧʠʯʥʳʝ ʣʫʛʘ ʧʦʡʤ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʣʫʛʦʚʳʭ ʬʦʨʤʘʮʠʡ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ: 

ʧʦʣʝʚʠʯʥʳʝ, ʪʠʤʦʬʝʝʯʥʳʝ, ʧʳʨʝʡʥʳʝ, ʢʦʩʪʨʦʚʳʝ ʩ ʨʘʟʥʦʪʨʘʚʴʝʤ ʠ ʙʦʙʦʚʳʤʠ. 

ɿʘʙʦʣʦʯʝʥʥʳʝ ʣʫʛʘ ʩʦʩʪʦʷʪ ʠʟ ʢʨʫʧʥʦʟʣʘʢʦʚʳʭ: ʢʘʥʘʨʝʝʯʥʠʢʘ, ʤʘʡʥʠʢʘ, ʚʝʡʥʠʢʘ, 

ʦʩʦʢ ʠ ʤʝʟʦʬʠʣʴʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʧʦʡʤ ʟʘʥʷʪʳ ʢʘʥʘʨʝʝʯʥʠʢʦʚʳʤʠ 
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ʣʫʛʘʤʠ. ʅʘ ʪʦʨʬʷʥʠʩʪʳʭ ʣʫʛʘʭ ʧʦʡʤʳ ʨʘʟʚʠʪʳ ʜʝʨʥʠʩʪʦʦʩʦʯʥʠʢʠ ʠ 

ʦʩʦʪʦʦʩʦʯʥʠʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʟʣʘʢʦʚʦʦʩʦʢʦʚʳʝ ʠ 

ʨʘʟʥʦʪʨʘʚʥʦʦʩʦʢʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ. ɺ ʧʦʡʤʘʭ ʨʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʨʘʚʷʥʳʝ ʠ 

ʛʠʧʥʦʚʦʪʨʘʚʷʥʳʝ ʥʠʟʠʥʥʳʝ ʙʦʣʦʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʥʘʭʦʜʠʪʩʷ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʂʘʢ ʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ, ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʘ 

ʟʦʥʘʣʴʥʦʩʪʴ: ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ 

ʯʝʨʥʦʟʝʤʳ, ʘ ʚ ʩʝʚʝʨʥʦʡ ï ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ. ʕʪʠ ʧʦʯʚʝʥʥʳʝ ʪʠʧʳ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ. ɼʣʷ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʝʥ ʚʪʦʨʦʡ ʛʫʤʫʩʦʚʳʡ 

ʛʦʨʠʟʦʥʪ. ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʧʦʯʚʘʤʠ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʦʢʨʫʛʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ, ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ, ʧʦʡʤʝʥʥʳʝ 

(ʘʣʣʶʚʠʘʣʴʥʳʝ), ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ, ʙʦʣʦʪʥʳʝ ʠ ʣʫʛʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ [52].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʯʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ (14,1 % ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʠ), ʢʦʪʦʨʘʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʩʝʚʝʨʫ. ɿʘʙʦʣʦʯʝʥʥʳʝ ʧʦʯʚʳ ʠ ʙʦʣʦʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʣʦʩʢʠʭ, 

ʩʣʘʙʦ ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʠ ʜʦʣʠʥʘʭ ʨ. ʏʫʣʳʤʘ, ɹʦʣʴʰʦʛʦ ʋʣʫʷ ʠ ʠʭ 

ʧʨʠʪʦʢʦʚ [89]. 
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3 ʄɽʊʆɼʀʂɸ ʉɹʆʈɸ ɼɸʅʅʓʍ ʀ ʆɹʒɽʄ  

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɺ ʦʩʥʦʚʫ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʣʦʞʝʥ ʤʝʪʦʜ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ɿʘʢʣʘʜʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚʝʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʪʨʘʩʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʆʉʊ 56-69-83 çʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 

ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜʳ ʟʘʢʣʘʜʢʠè [2]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

- ʧʦʜʙʦʨ ʫʯʘʩʪʢʘ ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʪʘʢ, ʯʪʦʙʳ 

ʧʨʦʙʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʪʠʧʠʯʥʦʤ ʤʝʩʪʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʚʩʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʣʦʞʝʥʳ ʚ ʙʝʨʝʟʥʷʢʘʭ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

- ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30 ʤ ʦʪ 

ʢʚʘʨʪʘʣʴʥʳʭ ʧʨʦʩʝʢ, ʜʦʨʦʛ, ʚʳʨʫʙʦʢ ʠ ʜʨʫʛʠʭ, ʥʝ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ. 

- ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʦʪʛʨʘʥʠʯʠʚʘʣʠʩʴ ʚʠʟʠʨʘʤʠ; 

- ʧʦ ʫʛʣʘʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʩʪʘʚʠʣʠʩʴ ʩʪʦʣʙʳ ʠʣʠ ʦʥʠ ʟʘʢʨʝʧʣʷʣʠʩʴ 

ʢʦʣʴʷʤʠ. 

ʆʪʚʦʜ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʙʫʩʩʦʣʠ, ʜʘʣʴʥʦʤʝʨʘ 

ʠʣʠ ʤʝʨʥʦʡ ʣʝʥʪʳ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʜʠʘʤʝʪʨʦʚ ʩʪʚʦʣʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʨʥʘʷ ʚʠʣʢʘ, 

ʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʜʠʘʤʝʪʨʦʚ ʤʘʣʦʤʝʨʥʳʭ ʩʪʚʦʣʦʚ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ. ɿʘʤʝʨ ʚʳʩʦʪ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʪʦʤʝʨʘ ʠʣʠ ʤʝʨʥʦʛʦ ʰʝʩʪʘ. 

ɹʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʜʚʫʭ ʪʠʧʦʚ: 

- ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ, ʧʨʠʩʧʝʚʘʶʱʠʭ, ʩʧʝʣʳʭ ʠ 

ʧʝʨʝʩʪʦʡʥʳʭ ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ; 

- ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʚ ʤʦʣʦʜʥʷʢʘʭ ʙʝʨʝʟʳ. 

ʅʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʛʣʘʟʦʤʝʨʥʘʷ ʪʘʢʩʘʮʠʷ, 

ʟʘʪʝʤ ʜʝʣʘʣʩʷ ʩʧʣʦʰʥʦʡ ʧʝʨʝʯʝʪ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ (ʧʨʠʣʦʞʝʥʠʝ ɸ), 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʚʳʩʦʪ ʜʝʨʝʚʴʝʚ, ʦʧʠʩʘʥʠʝ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ, 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʙʦʨ ʠ ʨʫʙʢʘ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ʈʘʟʤʝʪʢʘ ʠ ʦʙʤʝʨ 

ʤʦʜʝʣʝʡ ʚʝʣʠʩʴ ʧʦ ʜʚʫʭʤʝʪʨʦʚʳʭ ʩʝʢʮʠʷʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʙʳʣ 
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ʦʧʦʩʨʝʜʦʚʘʥ ʥʘʣʠʯʠʝʤ 200 ʩʪʚʦʣʦʚ ʛʣʘʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʣʝʩʘ ʧʦ ʧʝʨʝʯʝʪʫ.                    

ɺ ʧʨʠʣʦʞʝʥʠʠ ɹ ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʚʝʜʦʤʦʩʪʠ ʦʙʤʝʨʦʚ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. 

ɺʩʝʛʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 6 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʨʫʙʢʦʡ ʠ ʦʙʤʝʨʦʤ                           

147 ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ɺ ʪʘʙʣʠʮʝ 3.1 ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ. 

 

ʊʘʙʣʠʮʘ 3.1 ï ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʝʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ, ʧʨʠʩʧʝʚʘʶʱʠʭ, ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ 

ʙʝʨʝʟʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ 

ˉ  

ʇʇ 
ʉʦʩʪʘʚ 

ʉʨʝʜʥʠʝ       

ʇʦʣʥʦʪʘ 
ɿʘʧʘʩ, 

ʤ
3
/ʛʘ 

ʂʣʘʩʩ 

ʙʦʥʠʪʝʪʘ 
ʊʠʧ ʣʝʩʘ ʅ,  

ʤ 

D1.3, 

ʩʤ 

ɸ, 

 ʣʝʪ 

1 9ɹ1ʆʩ 23,0 22,0 70 0,90 194 II  ɹʈʊ 

2 9ɹ1ʃʮ 20,0 18,0 55 0,80 182 II  ɹʈʊ 

3 10ɹ 21,4 21,1 60 0,75 176 II  ɹʈʊ 

4 10ɹʝʜ.ʃʮ 15,0 12,1 30 0,80 121 II  ɹʈʊ 

5 9ɹ1ʃʮ 25,0 30,0 90 0,90 243 II  ɹʈʊ 

6 10ɹʝʜ.ʆʩ 21,6 20,4 75 0,74 166 II  ɹʈʊ 

 

ɺʪʦʨʦʡ ʪʠʧ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʟʘʢʣʘʜʳʚʘʣʩʷ ʚ ʤʦʣʦʜʥʷʢʘʭ. ʇʨʦʙʥʳʝ 

ʧʣʦʱʘʜʠ ʠʤʝʣʠ ʨʘʟʤʝʨ 0, 25 ʛʘ (50 ʭ 50 ʤ). ʇʝʨʝʯʝʪ ʚʝʣʩʷ ʧʦ ʦʜʥʦʩʘʥʪʠʤʝʪʨʦʚʳʤ 

ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ (ʧʨʠʣʦʞʝʥʠʝ ɺ), ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʧʦʜʣʝʩʢʘ ʠ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɼʘʣʝʝ ʚʝʣʩʷ ʧʦʜʙʦʨ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʤʝʪʦʜʦʤ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ. ʆʙʤʝʨ ʤʦʜʝʣʝʡ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ɺ.ʂ. ɿʘʭʘʨʦʚʘ 

[46]. ʉʪʚʦʣ ʜʝʣʠʣʩʷ ʥʘ ʯʘʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦ ʜʣʠʥʝ 0.1 ʚʳʩʦʪʳ (0.1ʅ). 

ʉʪʚʦʣʳ ʨʘʩʧʠʣʠʚʘʣʠʩʴ. ʇʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʜʠʘʤʝʪʨʦʚ ʚ ʢʦʨʝ ʠ ʙʝʟ ʢʦʨʳ ʥʘ 

ʢʘʞʜʦʡ ʠʟ ʜʝʩʷʪʦʡ ʜʦʣʝʡ ʜʣʠʥʳ ʤʘʣʦʤʝʨʥʦʛʦ ʩʪʚʦʣʘ, ʘ ʪʘʢʞʝ ʥʘ ʧʥʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 5 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʨʫʙʢʦʡ ʠ ʦʙʤʝʨʦʤ ʥʘ 

ʥʠʭ 125 ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 3.2. ɺ ʧʨʠʣʦʞʝʥʠʠ ɹ ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʚʝʜʦʤʦʩʪʠ ʦʙʤʝʨʦʚ ʤʦʜʝʣʴʥʳʭ 

ʜʝʨʝʚʴʝʚ. 
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ʊʘʙʣʠʮʘ 3.2 ï ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʝʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʤʦʣʦʜʥʷʢʘʭ ʙʝʨʝʟʳ 

ˉ 

ʇʇ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʦʜʥʷʢʦʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʦʩʪʦʷ 

ʩʦʩʪʘʚ 

ʩʨʝʜʥʠʝ ʢʣʘʩʩ 

ʙʦʥʠ-

ʪʝʪʘ 

ʛʫʩʪʦʪʘ, 

ʰʪ./ʛʘ 

ʪʠʧ 

ʣʝʩʘ 
ʩʦʩʪʘʚ 

ʩʨʝʜʥʠʝ 

ʅ, 

ʤ 

D0.25, 

ʩʤ 

ɸ, 

ʣʝʪ 

ʅ,  

ʤ 

D1.3, 

ʩʤ 

ɸ, 

ʣʝʪ 

1 6ɹ4ʆʩ 6 4 13 III  6384 ɹʆʉʈʊ         

2 10ɹ 8 8 16 II  3148 ɹʆʉʈʊ 7ɹ2ʉ1ʃ 19 20 50 

3 7ɹ3ʉ 4 3 8 III  6964 ɹʆʉʈʊ 5ɹ3ɹ2ʉ   23 26 80 

4 8ɹ2ʉ 7 6 14 II  3532 ɹʆʉʈʊ 
    

5 10ɹ 5 4 11 II  3608 ɹʆʉʈʊ 
    

 

 ʈʠʩʫʥʦʢ 3.1 ʠʣʣʶʩʪʨʠʨʫʝʪ ʤʝʩʪʘ ʩʙʦʨʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʄʝʩʪʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ ʂʘʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ 

                                 ï ʛʨʘʥʠʮʳ ʣʝʩʦʩʪʝʧʠ 

                                 ï ʤʝʩʪʘ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 
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ʅʘ ʨʠʩʫʥʢʘʭ 3.2-3.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ 5 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ 4 
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ʈʠʩʫʥʦʢ 3.4 ï ʆʙʨʘʙʦʪʢʘ ʤʘʣʦʤʝʨʥʳʭ ʩʪʚʦʣʦʚ ʥʘ ʇʇ ˉ 1 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ʉʪʚʦʣ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʨʘʟʜʝʣʝʥʥʳʡ ʥʘ 10 ʩʝʢʮʠʡ, ʇʇ ˉ 1 

 

 








































































































































































































































































