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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʂʘʥʛʘʣʘʩʩʢʦʝ ʙʫʨʦʫʛʦʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʙʘʟ ʗʢʫʪʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ 

ʨʝʩʧʫʙʣʠʢʠ ʪʚʝʨʜʳʤ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʤ ʪʦʧʣʠʚʦʤ. ɼʦʙʳʚʘʝʤʳʝ ʫʛʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʩʘʤʦʚʦʟʛʦʨʘʥʠʶ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦ 

ʚʨʝʤʷ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʦʙʨʘʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʫʛʣʝʡ ʤʝʣʢʦʛʦ ʢʣʘʩʩʘ, ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʩʞʠʛʘʥʠʠ ʠ ʪ.ʜ.). ʆʜʥʠʤ ʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʨʘʥʝʥʠʶ ʪʘʢʠʭ ʫʛʣʝʡ 

ʷʚʣʷʝʪʩʷ ʠʭ ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ. ʆʜʥʘʢʦ, ʜʘʥʥʳʝ ʙʫʨʳʝ ʫʛʣʠ ʧʦ ʩʚʦʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʫʜʥʦ ʙʨʠʢʝʪʠʨʫʝʤʳʤ, ʠ ʤʦʛʫʪ 

ʙʨʠʢʝʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʢʫʩʢʦʚʳʚʘʥʠʷ ʫʛʣʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʪʦʧʣʠʚʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʪʦʨʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʦʙʘʚʢʘ ʙʠʦʤʘʩʩʳ ʢ ʫʛʣʶ, ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʠʣʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʚʷʟʫʶʱʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʠʟʤʝʣʴʯʝʥʥʫʶ ʜʨʝʚʝʩʠʥʫ. 

ɼʝʨʝʚʦʦʙʨʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʗʢʫʪʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʭʦʜʠʪ ʚ 

ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ, ʘ 

ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʫʛʣʷ ʩ ʜʨʝʚʝʩʥʳʤ 
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ʥʘʧʦʣʥʠʪʝʣʝʤ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʦʢʫʩʢʦʚʘʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. 

ʀʜʝʷ ʨʘʙʦʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʛʝʟʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʥʠʮʝ 

ʢʦʥʪʘʢʪʘ ʫʛʦʣʴʥʳʭ ʠ ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʳʭ ʙʨʠʢʝʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨʘ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʙʫʨʳʭ ʫʛʣʝʡ ʧʣʘʩʪʦʚ çɺʝʨʭʥʠʡè ʠ 

çʅʠʞʥʠʡè ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 

2. ʆʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ 

ʪʘʢʠʝ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ; 

3. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʪʘʢʠʝ, ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ, ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ, ʠ ʠʭ ʠʟʤʝʥʷʝʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʙʨʠʢʝʪʦʚ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ.  

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʚʳʚʦʜʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ: ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʡ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʠʢ; ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ; ʭʦʨʦʰʝʡ ʩʭʦʜʠʤʦʩʪʴʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʵʣʝʤʝʥʪʥʦʛʦ ʠ 
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ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʚ ʫʛʣʷʭ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʘ, ʤʳʰʴʷʢʘ, 

ʩʝʣʝʥʘ ʠ ʨʪʫʪʠ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʪʘʣʴʥʳʭ ʤʘʢʨʦ- ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʫʛʣʷ ʚʳʷʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-

ʵʤʠʩʩʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ICP-AES). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʞʠʛʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʙʨʠʢʝʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʧʨʠʙʦʨʝ DMA 

242C (Netzsch). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʨʝʚʝʩʠʥʳ ʜʦ ʠ 

ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEOL JSM-7800F. ʇʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʫʪʝʤ ʩʞʘʪʠʷ ʠ 

ʩʙʨʘʩʳʚʘʥʠʷ. ʊʝʧʣʦʪʚʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʙʨʠʢʝʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʪʦʜʦʤ ʩʞʠʛʘʥʠʷ 

ʥʘ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʝ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʫʨʳʝ ʫʛʣʠ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ, ʯʝʤ ʫʛʣʠ çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʙʫʨʳʝ ʫʛʣʠ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʚ ʩʚʦʝʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʠʥʝʨʪʠʥʠʪʘ ʥʘ ʬʦʥʝ 

ʤʝʥʴʰʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʪʠʥʠʪʘ; 

2.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʜʦ 80-100Üʉ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʫʤʝʥʴʰʝʥʠʶ ʫʧʨʫʛʠʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʙʨʠʢʝʪʘ;  

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ, ʦʧʨʝʜʝʣʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ. ʆʩʥʦʚʥʘʷ ʩʪʘʜʠʷ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʙʨʠʢʝʪʦʚ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʨʳʤ ʫʛʣʝʤ 

ʠ ʩʤʝʩʴʶ ʫʛʣʷ ʠ ʜʨʝʚʝʩʠʥʳ.  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʟʨʘʙʦʪʘʥ r ʨʝʮʝʧʪʫʨʘ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʚʪʦʨʠʯʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ï ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ ˉ2645218 çʉʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚè.  

ʈʘʟʨʘʙʦʪʘʥ ʠ ʫʪʚʝʨʞʜʝʥ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ çʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɹʨʠʢʝʪʳ ʠʟ ʫʛʣʝʡ ʙʫʨʳʭ ʂʘʥʛʘʣʘʩʩʢʠʭ. ʊʋ 19.30.12-001-03534081980004-2019è. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʪʜʝʣʴʥʳʝ ʝʝ ʧʦʣʦʞʝʥʠʷ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 13-ʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʧʣʦʬʠʟʠʢʠ ʠ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘè, ʗʢʫʪʩʢ, 2017 ʛ.; ʂʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ çʃʘʚʨʝʥʪʴʝʚʩʢʠʝ ʯʪʝʥʠʷè, ʗʢʫʪʩʢ, 2017 

ʠ 2018 ʛʛ.; ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʛ. 

ʎʟʠʥʘʥʴ (ʂʅʈ), 2017 ʛ.; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çFar East Conè, 

ɺʣʘʜʠʚʦʩʪʦʢ, 2018 ʛ.; VIII ɽʚʨʘʟʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʧʨʦʙʣʝʤʘʤ ʧʨʦʯʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʘʰʠʥ ʜʣʷ ʨʝʛʠʦʥʦʚ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ: Eurastrencold-2018, ʗʢʫʪʩʢ; 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʝʦʥʘʫʢʠ: 

ʧʨʦʙʣʝʤʳ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè, ʗʢʫʪʩʢ, 2018 ʛ.; XX ʖʙʠʣʝʡʥʘʷ 

ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ ʚ ʛ. ʅʝʨʶʥʛʨʠ, ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, 2019 ʛ.; ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ: ʊʝʧʣʦʬʠʟʠʢʘ ʠ 

ʵʥʝʨʛʝʪʠʢʘ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʗʢʫʪʩʢ, 2019 ʛ.; II 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘè, ʗʢʫʪʩʢ, 2019 

ʛ.; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʎʝʣʦʩʪʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭè ʎʈʕʋ-2019, ʗʢʫʪʩʢ; VI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɻʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ 
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ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠè, ʗʢʫʪʩʢ, 2021 ʛ.; X ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʨʦʩʩʠʡʩʢʦ-

ʢʘʟʘʭʩʪʘʥʩʢʠʡ ʩʠʤʧʦʟʠʫʤ çʋʛʣʝʭʠʤʠʷ ʠ ʵʢʦʣʦʛʠʷ ʂʫʟʙʘʩʩʘè, ʂʝʤʝʨʦʚʦ, 2021 ʛ.; 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʇʦʣʠʤʝʨʥʳʝ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘè, ʗʢʫʪʩʢ, 2021 ʛ. 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ 3 ï ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, 1 

ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ, ʠʥʜʝʢʩʠʨʫʝʤʦʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Web of Science, 5 ʩʪʘʪʝʡ ʚ 

ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Scopus, 1 ʧʘʪʝʥʪ ʈʌ, 1 ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 127 ʠʩʪʦʯʥʠʢʦʚ, 

2 ʧʨʠʣʦʞʝʥʠʡ, ʠʟʣʦʞʝʥʘ ʥʘ 137 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 30 ʨʠʩʫʥʢʦʚ ʠ 18 ʪʘʙʣʠʮ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘ ʥʘʫʯʥʦʝ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʠʩʩʝʨʪʘʮʠʠ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʫ, ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʥʘʫʯʥʦ-ʫʯʝʙʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʌʠʟʠʢʦ-ʭʠʤʠʠ ʫʛʣʝʡè ʅʀʊʋ 

ʄʀʉʠʉ ʕʧʰʪʝʡʥ ʉ.ɸ., ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʣʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʠ ʧʦʣʠʤʝʨʦʚ ɹʘʡʢʘʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʆ 

ʈɸʅ ʢ.ʪ.ʥ. ɸʶʨʦʚʦʡ ʆ.ɾ, ʛ.ʥ.ʩ, ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʄʦʛʥʦʥʦʚʫ ɼ.ʄ., ʘ ʪʘʢʞʝ 

ʚʝʜʫʱʝʤʫ ʠʥʞʝʥʝʨʫ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ 

ɽʤʝʣʴʷʥʦʚʦʡ ʅ.ʅ., ʟʘ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʩʦʚʝʪʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʢʨʠʪʠʢʫ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʠ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ɿʘʨʦʚʥʷʝʚʫ ɹ.ʅ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʫ 

ʇʦʧʦʚʫ ʉ.ʅ.. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʫʯʥʦ-ʫʯʝʙʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ çʌʠʟʠʢʦ-ʭʠʤʠʠ ʫʛʣʝʡè ʅʀʊʋ ʄʀʉʠʉ ʟʘ ʧʦʤʦʱʴ ʠ ʩʦʜʝʡʩʪʚʠʝ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʣʝʛ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ ʟʘ 

ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ.  
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ɻʃɸɺɸ 1 ʆʉʆɹɽʅʅʆʉʊʀ ʋɻʆʃʔʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

ʈɽʉʇʋɹʃʀʂʀ ʉɸʍɸ (ʗʂʋʊʀʗ) ʀ ʈɸɿɺʀʊʀʗ ɹʈʀʂɽʊʀʈʆɺɸʅʀʗ 

ʊɺɽʈɼʓʍ ɻʆʈʖʏʀʍ ʀʉʂʆʇɸɽʄʓʍ 

 

1.1 ʉʦʩʪʦʷʥʠʝ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʗʢʫʪʠʷ, ʷʚʣʷʷʩʴ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʩʫʙʲʝʢʪʦʤ (3,1 ʤʣʥ ʢʤ2) ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʤ ʠ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʤ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʘʟʥʦʦʙʨʘʟʥʳʡ 

ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʨʦʩʩʠʡʩʢʦʝ, ʥʦ ʠ 

ʤʠʨʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥʘʭ: ʘʨʢʪʠʯʝʩʢʠʝ ʧʫʩʪʳʥʠ, ʪʫʥʜʨʘ, ʣʝʩʦʪʫʥʜʨʘ ʠ ʪʘʡʛʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʗʢʫʪʠʠ ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʳʝ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʛʦʨʴʷ ʠ ʧʣʦʩʢʦʛʦʨʴʷ. ʈʝʩʧʫʙʣʠʢʘ 

ʪʘʢʞʝ ʙʦʛʘʪʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʯʠʩʣʦ ʢʨʫʧʥʳʭ ʨʝʢ ʚʭʦʜʷʪ: ʃʝʥʘ, ɺʠʣʶʡ, 

ɸʣʜʘʥ, ʂʦʣʳʤʘ, ʀʥʜʠʛʠʨʢʘ ʠ ʆʣʝʢʤʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʩ ʩʫʨʦʚʳʤ, ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, 

ʘ ʩʚʳʰʝ 40% ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʝʚʝʨʥʦʛʦ ʧʦʣʷʨʥʦʛʦ 

ʢʨʫʛʘ [1]. 

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʩʧʫʙʣʠʢʠ, ʵʥʝʨʛʦ- ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʗʢʫʪʠʠ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ [1; 2]: 

Åʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʙʦʣʝʝ 3 ʤʣʥ. ʢʤ2; 

Åʵʢʩʪʨʝʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩ ʙʦʣʴʰʦʡ ʩʝʟʦʥʥʦʡ ʨʘʟʥʠʮʝʡ 

ʪʝʤʧʝʨʘʪʫʨ (ʦʪ + 35Áʉ ʣʝʪʦʤ ʠ ʤʠʥʫʩ 50Áʉ ʟʠʤʦʡ); 

Åʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï ʚ ʩʨʝʜʥʝʤ 1 ʯʝʣʦʚʝʢ ʥʘ 3 ʢʤ2; 

Åʦʯʘʛʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 
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Åʦʪʩʫʪʩʪʚʠʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʜʦʨʦʛ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʝʟʦʥʥʦʩʪʠ ʟʘʚʦʟʘ ʪʦʧʣʠʚʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʪʨʘʪ ʠ ʪ.ʜ. 

ʊʨʘʜʠʮʠʦʥʥʦ, ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʚʳʩʪʫʧʘʶʪ 

ʫʛʦʣʴ ʠ ʛʘʟ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʩʦʩʪʘʚʣʷʝʪ 37,6 %, ʚ ʪʦʤ ʯʠʩʣʝ ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ 

ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ï 43,9 %, ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ï 32,7 %. ɺ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʩʦʛʣʘʩʥʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʮʠʘʣʴʥʦʡ 

ʛʘʟʠʬʠʢʘʮʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʥʘ 2021-2030 ʛʦʜʳ, 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 38,6% [3]. ʆʜʥʘʢʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʗʢʫʪʠʠ ʚʭʦʜʠʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶè ʩʠʩʪʝʤʫ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʠ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦ- ʠ ʪʝʧʣʦʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʨʘʙʦʪʳ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʷʚʣʷʝʪʩʷ ʫʛʦʣʴ [4; 5]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʛʦʣʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ: ʚʩʝʛʦ 

ʧʦ ʢʘʪʝʛʦʨʠʷʤ ɸ+ɺ+ʉ1 ʟʘʧʘʩʦʚ ʫʛʣʷ ʠʤʝʝʪʩʷ 9,8 ʤʣʨʜ. ʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 48,3% ʦʪ 

ʦʙʱʝʛʦ ʟʘʧʘʩ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʪʘʙʣʠʮʘ 1) [1]. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʧʘʩʳ ʫʛʣʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʤʣʨʜ. ʪ 

ʈʝʛʠʦʥ, ʩʫʙʲʝʢʪ 

ʈʌ 

ʂʘʪʝʛʦʨʠʷ ʟʘʧʘʩʦʚ 

ɸ+ɺ+ʉ1 ʉ2 ɸ+ɺ+ʉ1+ʉ2 

ɼʌʆ, ʚʩʝʛʦ 20,3 96,3 116,6 

ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ 

(ʗʢʫʪʠʷ) 
9,8 4,6 14,4 

% ʦʪ ʟʘʧʘʩʦʚ ʧʦ 

ɼʌʆ 
48,3 4,8 12,4 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʠ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ 

ʫʛʣʝʥʦʩʥʳʭ ʙʘʩʩʝʡʥʘ: ʖʞʥʦ-ʗʢʫʪʩʢʠʡ, ʃʝʥʩʢʠʡ, ɿʳʨʷʥʩʢʠʡ ʠ ʊʫʥʛʫʩʩʢʠʡ 

(ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʶʪʩʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʡ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʢʘʢʠʝ-ʣʠʙʦ ʢʨʫʧʥʳʝ ʙʘʩʩʝʡʥʳ (ʨʠʩʫʥʦʢ 1). 

ʆʪ ʩʫʤʤʘʨʥʦʛʦ ʟʘʧʘʩʘ ʫʛʣʷ 45,6% ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʳʤʠ ʫʛʣʘʤʠ, ʘ 54,4 % ï 
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ʢʘʤʝʥʥʳʤʠ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ (77,5%) 

ʷʚʣʷʝʪʩʷ ʢʦʢʩʫʶʱʠʤʠʩʷ (ʪʘʙʣʠʮʘ 2) [1]. 

 

ʈʠʩʫʥʦʢ 1 ï ʋʛʦʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʊʘʙʣʠʮʘ 2 ï ɿʘʧʘʩʳ ʫʛʣʷ ʗʢʫʪʠʠ ʧʦ ʚʠʜʘʤ, ʤʣʥ ʪ 

ʇʦʢʘʟʘʪʝʣʴ, ʫʛʦʣʴ 
ʂʘʪʝʛʦʨʠʷ ʟʘʧʘʩʦʚ 

ɸ+ɺ+ʉ1 ʉ2 ɸ+ɺ+ʉ1+ʉ2 

ɿʘʧʘʩʳ, ʚʩʝʛʦ 9759,8 4626,2 14 386,0 

ʚ ʪʦʤ ʯʠʩʣʝ:    

ɹʫʨʳʡ 4453,2 1551,6 6005,2 

ʂʘʤʝʥʥʳʡ, ʚʩʝʛʦ 5306,7 3074,6 8381,3 

ʀʟ ʥʝʛʦ 

ʢʦʢʩʫʶʱʠʡʩʷ 
4112,6 2614,0 6726,6 

ʀʟ ʥʝʛʦ ʦʩʦʙʦ 

ʮʝʥʥʳʝ ʤʘʨʢʠ 
4088,8 2607,4 6696,2 
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ɺ ʖʞʥʦ-ʗʢʫʪʩʢʦʤ ʠ ɿʳʨʷʥʩʢʦʤ ʙʘʩʩʝʡʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʣʴʢʦ 

ʢʘʤʝʥʥʳʝ ʫʛʣʠ. ɺ ʃʝʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʩʦʜʝʨʞʠʪ ʧʣʘʩʪʳ ʙʫʨʳʭ ʫʛʣʝʡ (ʂʘʥʛʘʣʘʩʩʢʦʝ, ʂʠʨʦʚʩʢʦʝ, ʂʝʤʧʝʥʜʷʡʩʢʦʝ), ʠ 

ʪʦʣʴʢʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʇʨʠʚʝʨʭʦʷʥʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ, 

ʩʦʜʝʨʞʘʪ ʢʘʤʝʥʥʳʝ ʫʛʣʠ (ʉʘʥʛʘʨʩʢʦʝ, ɼʞʝʙʘʨʠʢʠ-ʍʘʷ, ʍʘʨʙʘʣʘʭʩʢʦʝ). ʅʘʠʤʝʥʝʝ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʫʛʣʠ (ʤʘʨʢʠ ɹ1) ʚʩʪʨʝʯʝʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʛʝʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʦʪ ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʦʚ (ʂʫʣʘʨʩʢʦʝ, ʋʷʥʜʠʥʩʢʦʝ) [1]. 

ʉʚʦʜʥʳʤ ʦʪʯʝʪʥʳʤ ʙʘʣʘʥʩʦʤ ʟʘʧʘʩʦʚ ʫʛʣʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2016 ʛ. ʫʯʠʪʳʚʘʝʪʩʷ 48 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʷ, ʠʟ ʢʦʪʦʨʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 11 [6]. ʋʛʣʝʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʤ ʨʳʥʢʘʤ ʩʙʳʪʘ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ [7]. 

ʈʘʙʦʪʘ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʶʛʘ ʨʝʩʧʫʙʣʠʢʠ ʚ ʦʩʥʦʚʥʦʤ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʩʪʘʚʢʫ ʫʛʣʷ ʟʘ ʧʨʝʜʝʣʳ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʵʢʩʧʦʨʪ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʶʞʥʦʡ ʛʨʫʧʧʳ, ʛʨʫʧʧʘ ʩʝʚʝʨʥʳʭ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʙʦʪʘʝʪ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ. ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʫʛʣʷ ʩʝʚʝʨʥʦʡ 

ʛʨʫʧʧʳ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʝʨʠʦʜ 2015-2019 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 3 [8]. 

ɺ ʪʘʙʣʠʮʝ 3 ʚʳʜʝʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʜʦʙʳʯʠ ʫʛʣʝʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ɸʆ ʍʂ ʗʢʫʪʫʛʦʣʴè çʋʛʦʣʴʥʳʡ ʨʘʟʨʝʟ çɼʞʝʙʘʨʠʢʠ-ʍʘʷè, ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʫʛʣʷ 

ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫʨʦʚʥʠ ʜʦʙʳʯʠ ʦʩʪʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩʥʘʙʞʘʝʪ ʪʚʝʨʜʳʤ ʪʦʧʣʠʚʦʤ ʧʦʤʠʤʦ 

ʙʣʠʟʣʝʞʘʱʠʭ ʨʘʡʦʥʦʚ, ʪʘʢʞʝ ɸʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʗʢʫʪʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʦʙʲʝʤʦʚ 

ʜʦʙʳʚʘʝʤʳʭ ʫʛʣʝʡ ʠʟ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʠʟ ʙʫʨʦʫʛʦʣʴʥʳʭ, 

ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʤ ʪʦʧʣʠʚʦʤ.  

ʅʠʟʢʠʡ ʩʧʨʦʩ ʥʘ ʙʫʨʳʝ ʫʛʣʠ ʦʙʫʩʣʦʚʣʝʥ ʠʭ ʢʘʯʝʩʪʚʦʤ. ɹʫʨʳʝ ʫʛʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʠ ʭʨʘʥʝʥʠʠ, 

ʩʢʣʦʥʥʳ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʶ. 
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ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʫʛʣʷ ʩʝʚʝʨʥʳʤʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ 2015-2019 ʛʛ 

ʇʨʝʜʧʨʠʷʪʠʝ ɺʠʜ ʫʛʣʷ 2015 2016 2017 2018 2019 

ʌʠʣʠʘʣ ɸʆ ʍʂ çʗʢʫʪʫʛʦʣʴè 

çʈʘʟʨʝʟ çʂʘʥʛʘʣʘʩʩʢʠʡè 

(ʂʘʥʛʘʣʘʩʩʢʦʝ ʤ/ʨ) 

ɹ 145,0 170,3 159,8 167,1 176,6 

ʌʠʣʠʘʣ ɸʆ ʍʂ çʗʢʫʪʫʛʦʣʴè 

ʋʛʦʣʴʥʳʡ ʨʘʟʨʝʟ çɼʞʝʙʘʨʠʢʠ-

ʍʘʷè (ɼʞʝʙʘʨʠʢʠ-ʍʘʡʩʢʦʝ ʤ/ʨ) 

ʂ 542,0 398,0 157,0 420,0 321,4 

ɸʆ çɿʳʨʷʥʩʢʠʡ ʫʛʦʣʴʥʳʡ 

ʨʘʟʨʝʟè (ʅʘʜʝʞʜʠʥʩʢʦʝ ʤ/ʨ) 
ʂ 124,0 151,0 148,0 282,0 27,8 

ʆɸʆ çʊʝʣʝʥè  

(ʍʘʨʙʘʣʘʭʩʢʦʝ ʤ/ʨ) 
ʂ 129,0 134,0 162,0 192,0 33,9 

ɸʆ çʂʠʨʦʚʩʢʠʡ ʫʛʦʣʴʥʳʡ 

ʨʘʟʨʝʟè (ʂʠʨʦʚʩʢʦʝ ʤ/ʨ) 
ɹ 23,0 25,1 23,2 25,0 225,7 

ʆʆʆ çʉʫʥʪʘʨʮʝʦʣʠʪè 

(ʂʝʤʧʝʥʜʷʡʩʢʦʝ ʤ/ʨ) 
ɹ 25,0 26,0 25,0 44,0 196,5 

ʆʆʆ çʉʘʥʛʘʨʩʢʠʡ ʫʛʦʣʴʥʳʡ 

ʨʘʟʨʝʟè (ɹʝʣʦʛʦʨʩʢʦʝ ʤ/ʨ) 
ɹ - - - 24,0 59,3 

ɼʦʙʳʪʦ ʫʛʣʷ, ʚʩʝʛʦ, ʪʳʩ. ʪʦʥʥ  988,0 904,4 675,0 1 154,0 1 041,2 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʢʘʤʝʥʥʳʡ 795,0 683,0 467,0 894,0 383,1 

ʙʫʨʳʡ 193,0 221,4 208,0 260,1 658,1 

 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʚ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʗʢʫʪʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʠʭ ʣʝʪ ʦʩʪʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʪʝʨʴ ʚʦ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ ʫʛʣʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ [9; 10]. ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 

ʧʨʦʙʣʝʤʫ ʜʦʩʪʘʚʢʠ ʫʛʣʷ ʚ ɸʨʢʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʗʢʫʪʠʠ.  

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʫʛʦʣʴ ʚ ɸʨʢʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʜʦʩʪʘʚʣʷʝʪʩʷ ʠʟ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʞʝʙʘʨʠʢʠ-ʍʘʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ ʥʘ ʙʝʨʝʛʫ ʨ. ɸʣʜʘʥ, ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʘʜʝʞʜʠʥʩʢʦʝ (ɸʆ 

çɿʳʨʷʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè), ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʨʫʩʣʘ ʨʝʢʠ, ʘ ʠʤʝʥʥʦ ʦʪ ʨ. ʂʦʣʳʤʘ (ʨʠʩʫʥʦʢ 2). ɽʩʣʠ ʞʝ ɸʆ 

çɿʳʨʷʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʦʢʦʣʦ 

ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʂʦʣʳʤʘ ʠ ʀʥʜʠʛʠʨʢʘ, ʪʦ çʋʛʦʣʴʥʳʡ ʨʘʟʨʝʟ çɼʞʝʙʘʨʠʢʠ-ʍʘʷè 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʛʣʝʤ ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʟʦʚʴʷʭ ʨ. ʃʝʥʘ ʠ ʙʘʩʩʝʡʥʘ 

ʨ. ʗʥʘ. ʇʨʠ ʵʪʦʤ ʩʨʦʢʠ ʧʦʩʪʘʚʦʢ ʫʛʣʷ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʞʝʙʘʨʠʢʠ-ʍʘʷ, ʥʘʯʠʥʘʷ 

ʦʪ ʝʛʦ ʜʦʙʳʯʠ ʜʦ ʜʦʩʪʘʚʢʠ ʪʦʧʣʠʚʘ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʫʥʢʪʘ, ʩʦʩʪʘʚʣʷʶʪ ʦʪ 6 ʜʦ 30 

ʤʝʩʷʮʝʚ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʫʛʦʣʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʚʘʣʦʯʥʳʭ 
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ʧʫʥʢʪʦʚ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʢʣʘʜʦʚ [9]. ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ 

ʝʱʝ ʪʝʤ, ʯʪʦ ʫʛʦʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʷʜʦʚʦʤ ʚʠʜʝ, ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʦʨʪʠʨʦʚʢʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʣʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʜʦʨʦʞʘʥʠʝ ʢʦʥʝʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʟʘʢʫʧʘʝʤʦʛʦ ʫʛʣʷ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 2 ï ʄʘʨʰʨʫʪʳ ʜʦʩʪʘʚʢʠ ʜʞʝʙʘʨʠʢʠ-ʭʘʡʩʢʦʛʦ ʠ ʟʳʨʷʥʩʢʦʛʦ ʫʛʣʝʡ 

ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ [9] 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʦ ʚʩʝʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʢʦʪʣʘʭ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʝʚʦʡ ʚʠʜ ʩʞʠʛʘʥʠʷ 

ʪʦʧʣʠʚʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʞʠʛʘʥʠʷ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚʣʘʞʥʦʩʪʠ ʠ ʟʦʣʴʥʦʩʪʠ ʪʦʧʣʠʚʘ, ʥʦ ʠ ʦʪ ʝʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʩʞʠʛʘʥʠʠ ʨʷʜʦʚʦʛʦ ʫʛʣʷ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ, ʂʇɼ ʢʦʪʣʦʚ ʧʘʜʘʝʪ ʜʦ 30-40%, ʪʘʢ 

ʢʘʢ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʳʡ ʫʛʦʣʴ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʢʦʣʦʩʥʠʢʦʚʫʶ ʨʝʰʝʪʢʫ ʚ 

ʟʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ [11]. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʷʜʦʚʦʛʦ ʫʛʣʷ ʧʨʠ ʩʣʦʝʚʦʤ ʩʞʠʛʘʥʠʠ, ʠʟ-ʟʘ ʝʛʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʢʦʪʣʳ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʝʡ ʩʳʨʴʷ, ʠ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʫʯʥʦʡ ʨʘʙʦʪʳ. 

ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚʚʦʜʦʤ ʵʪʘʧʘ ʩʦʨʪʠʨʦʚʢʠ ʫʛʣʷ ʧʦ ʢʨʫʧʥʦʩʪʠ ʥʘ 

ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʘ ʦʩʪʘʚʰʠʡʩʷ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʳʡ ʫʛʦʣʴ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʝ ʪʦʧʣʠʚʦ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʗʢʫʪʠʠ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʠʟʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʯʪʦ ʚ 

ʠʪʦʛʝ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʢʦʥʝʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʙʳʪʘ, ʠʤʝʶʱʝʛʦ ʦʛʨʘʥʠʯʝʥʥʳʡ ʟʘ ʩʯʝʪ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʧʨʦʩ, ʙʫʨʦʛʦ ʫʛʣʷ.  

 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʘʥʛʘʣʘʩʩʢʦʝ ʙʫʨʦʫʛʦʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʃʝʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ 

ʩʚʦʠʤ ʨʘʟʚʝʜʘʥʥʳʤ ʟʘʧʘʩʘʤ, ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʫʛʣʝʡ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ 

ʫʜʦʙʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʚʙʣʠʟʠ ʛ. ʗʢʫʪʩʢʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) [12]. ʉʫʤʤʘʨʥʳʝ ʟʘʧʘʩʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ɸ+ɺ+ʉ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʙʦʣʝʝ 17 ʤʣʥ. ʪ. 

ʂʘʥʛʘʣʘʩʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1736 ʛ. ʥʝʤʝʮʢʠʤ 

ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʤ, ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʤ ʀʦʛʘʥʥʦʤ ɻʤʝʣʠʥʳʤ. ʇʝʨʚʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʘʯʘʣʠʩʴ ʚ 1898 ʛ [13].  

ʉʦʛʣʘʩʥʦ [12; 14] ʙʫʨʳʝ ʫʛʣʠ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ 25543-2013 ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʨʢʝ 3ɹ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʳʣʝʚʠʜʥʦʛʦ ʠ ʩʣʦʝʚʦʛʦ ʩʞʠʛʘʥʠʷ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʞʠʜʢʦʛʦ 

ʪʦʧʣʠʚʘ, ʜʣʷ ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʛʣʝʡ ʤʝʪʦʜʦʤ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ 
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ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʳʭʦʜ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʜʘʥʥʳʭ ʫʛʣʝʡ: 

ʚʳʭʦʜ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʠʣʦ 78,7-87,5%, ʛʘʟʦʚ ï 6,7-13,8% [15].  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʫʨʳʝ ʫʛʣʠ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʳʨʴʸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʫʛʣʝʨʦʜʥʳʭ 

ʩʦʨʙʝʥʪʦʚ [16ï18]. ɺʳʭʦʜ ʩʚʦʙʦʜʥʳʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ ʜʘʥʥʳʭ ʫʛʣʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 17,9-27,4%. ʆʜʥʘʢʦ, ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʉʝʚʝʨʘ ʉʆ ʈɸʅ, ʠʭ ʚʳʭʦʜ 

ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚ 2-3 ʨʘʟʘ [19; 20].  

ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʙʫʨʳʭ ʫʛʣʷʭ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚ ʦʪʭʦʜʘʭ ʠʭ ʩʞʠʛʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʘʛʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 1980-

ʭ ʠ 1990-ʭ ʛʦʜʘʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʦʚʘʨʥʳʝ ʫʛʣʠ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʫʜʦʥʦʩʥʳ ʧʦ ʪʘʢʠʤ ʵʣʝʤʝʥʪʘʤ, ʢʘʢ ʩʪʨʦʥʮʠʡ, ʥʠʦʙʠʡ, ʨʝʥʠʡ ʠ 

ʚʠʩʤʫʪ [21].  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʘ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʡ, ʮʝʥʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʜʚʘ ʧʣʘʩʪʘ (çɺʝʨʭʥʠʡè ʠ çʅʠʞʥʠʡè). ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ çʅʠʞʥʠʡè 

ʩʦʩʪʘʚʣʷʝʪ 5,2 ʤ, ʘ ʧʣʘʩʪʘ çɺʝʨʭʥʠʡè ï 11,1 ʤ. ʂʨʦʚʣʷ ʠ ʧʦʯʚʘ ʧʣʘʩʪʦʚ ʩʦʩʪʦʷʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʟ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʄʦʱʥʦʩʪʴ ʧʦʨʦʜʥʳʭ ʧʨʦʩʣʦʝʢ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ (0,1-0,2 ʤ). ɼʦʙʳʚʘʝʤʳʡ ʫʛʦʣʴ ʠʩʧʦʣʴʟʫʝʪʩ ̫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʗʢʫʪʠʠ. 
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ɼʦʙʳʚʘʝʤʳʝ ʫʛʣʠ ʥʝ ʫʩʪʦʡʯʠʚʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʩʢʣʦʥʥʳ ʢ ʩʘʤʦʚʦʟʛʦʨʘʥʠʶ [22; 

23].  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʨʘʥʝʥʠʶ 

ʪʘʢʠʭ ʫʛʣʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʦʙʦʛʘʱʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ 

ʉʝʚʝʨʘ ʉʆ ʈɸʅ, ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ ʠ ʅʝʨʶʥʛʨʠʥʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ʗʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [24; 25]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʙʫʨʳʝ ʫʛʣʠ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʛʫʪ ʙʨʠʢʝʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʧʨʝʜʣʘʛʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʩʴ ʥʝʬʪʝʙʠʪʫʤʦʚ (70%) ʠ 

ʩʫʣʴʬʠʜʥʦ-ʜʨʦʞʞʝʚʦʡ ʙʨʘʞʢʠ (30%), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʟʘʚʦʟʠʪʴʩʷ ʠʟʜʘʣʝʢʘ. 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʬʪʝʙʠʪʫʤʦʚ ʠ ʙʦʣʴʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ 

ʜʦʩʪʘʚʢʫ ʩʚʷʟʫʶʱʝʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [26ï28]. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ 

ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʳʛʣʷʜʷʪ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ 

ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʦʢ, ʧʦʚʳʰʘʶʱʠʭ 

ʧʨʦʯʥʦʩʪʴ ʙʨʠʢʝʪʘ, ʪʘʢʠʤʠ ʢʘʢ ʪʦʨʬ ʠ ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ.  

 

1.3 ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ 

ʋʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï ʦʜʥʘ ʠʟ ʦʪʨʘʩʣʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ. ɿʘ ʚʩʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʥʘ ʧʨʦʭʦʜʠʣʘ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ. ʀʟʤʝʥʷʣʠʩʴ ʫʩʣʦʚʠʷ 

ʪʨʫʜʘ, ʩʪʨʫʢʪʫʨʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʷ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʧʝʨʝʚʦʨʦʪ ʢʦʥʮʘ XVIII ï ʥʘʯʘʣʘ XIX ʚ. ʧʦʩʣʫʞʠʣ ʩʪʠʤʫʣʦʤ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʜʦʙʳʯʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʢʘʢ ʦʩʥʦʚʳ ʵʥʝʨʛʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʈʘʩʰʠʨʠʣʘʩʴ ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʷ. ʋʛʦʣʴ 

ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʚʦʜʥʦʛʦ ʠ 
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ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʚ 1880 ʛ. ʫʛʦʣʴ ʙʳʣ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʷ ʜʦʩʪʠʛʘʣ 

ʧʦʨʷʜʢʘ 2 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʚ ʛʦʜ. ʉ ʨʘʟʚʠʪʠʝʤ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʘʣʠ 

ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ ʜʦʙʳʚʘʝʤʦʛʦ ʫʛʣʷ, ʧʦʷʚʠʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʦʧʝʨʘʮʠʠ ʦʙʦʛʘʱʝʥʠʷ: ʜʨʦʙʣʝʥʠʝ, ʩʦʨʪʠʨʦʚʢʘ, ʠʟʤʝʣʴʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʩʪʘʣʠ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʙʦʣʴʰʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʩʝʷʥʥʳʭ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʳʭ ʫʛʣʝʡ. 

ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʫʛʦʣʴʥʳʭ ʦʪʩʝʚʦʚ. ɺ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʛʜʝ ʮʝʥʳ ʥʘ ʫʛʦʣʴ ʩʪʘʣʠ ʨʝʟʢʦ ʧʦʚʳʰʘʪʴʩʷ, ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ 

ʦʢʫʩʢʦʚʘʥʠʷ ʫʛʦʣʴʥʦʡ ʤʝʣʦʯʠ.  

ʆʢʫʩʢʦʚʘʥʠʝ ð ʵʪʦ ʧʨʝʚʨʘʱʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʟʘ 

ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ (ʠʣʠ) ʪʝʨʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʦʙʘʚʦʢ ʠʣʠ ʙʝʟ ʥʠʭ ʚ ʢʫʩʢʦʚʦʡ ʧʨʦʜʫʢʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʦʤ [29]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʘʟʣʠʯʘʶʪ 3 ʚʠʜʘ ʦʢʫʩʢʦʚʘʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ, ʧʝʣʣʝʪʠʨʦʚʘʥʠʝ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ. ʇʝʣʣʝʪʳ ʠ ʪʦʧʣʠʚʥʳʝ 

ʛʨʘʥʫʣʳ ʠʤʝʶʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʠ ʦʢʨʫʛʣʫʶ ʬʦʨʤʳ ʠ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ: ʠʭ 

ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 5-30 ʤʤ, ʘ ʜʠʘʤʝʪʨ 6-8 ʤʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʨʠʢʝʪʳ ʙʦʣʴʰʝ ʧʦ 

ʨʘʟʤʝʨʫ, ʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʜʣʠʥʦʡ 

150-350 ʤʤ [30].  

ʈʘʟʥʠʮʘ ʚ ʛʘʙʘʨʠʪʘʭ ʪʦʧʣʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʙʦʨ 

ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʩʞʠʛʘʥʠʷ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʧʣʠʚʥʳʭ ʧʝʣʣʝʪʦʚ ʠ 

ʛʨʘʥʫʣ ʦʙʳʯʥʳʝ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʝ ʢʦʪʣʳ ʥʝ ʧʦʜʭʦʜʷʪ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʭ ʩʞʠʛʘʥʠʷ 

ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʣʣʝʪʥʳʝ ʢʦʪʣʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ ʛʦʨʝʣʢʘʤʠ 

ʬʘʢʝʣʴʥʦʛʦ ʠʣʠ ʨʝʪʦʨʪʥʦʛʦ ʪʠʧʦʚ [31; 32]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʨʠʢʝʪʳ ʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʙʳʯʥʳʭ ʢʦʪʣʘʭ ʠ ʙʳʪʦʚʳʭ ʧʝʯʢʘʭ 

ʙʝʟ ʠʭ ʟʘʤʝʥʳ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ.  

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʥʘʯʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ɽʚʨʦʧʝ ʚ 

ʥʘʯʘʣʝ 19 ʚʝʢʘ. ɺ ɹʝʣʴʛʠʠ, ʌʨʘʥʮʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʫʶ ʤʝʣʦʯʴ 

ʙʨʠʢʝʪʠʨʦʚʘʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ɻʝʨʤʘʥʠʠ 
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ʙʨʠʢʝʪʠʨʦʚʘʣʠ ʪʦʨʬ, ʙʫʨʳʡ ʫʛʦʣʴ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʩʚʷʟʫʶʱʠʭ. ɺ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ ʥʘʯʘʣʦʩʴ ʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺʠʰʥʷʢʦʚʘ ɸ.ʇ. ʚ 1830-ʭ ʛʦʜʘʭ, 

ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʠʟ ʦʪʭʦʜʦʚ ʜʨʝʚʝʩʥʦʛʦ ʠ ʢʘʤʝʥʥʦʛʦ 

ʫʛʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʥʦʩʠʣ ʥʘʟʚʘʥʠʝ 

çʢʘʨʙʦʣʝʠʥè [33]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʨʥʦ ʚ ʦʜʠʥʘʢʦʚʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʟʘʨʦʜʠʣʠʩʴ ʜʚʝ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʦʣʴʥʦʡ ʤʝʣʦʯʠ: 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʫʶʱʠʭ. 

 

1.4 ɹʨʠʢʝʪʠʨʦʚʘʥʠʝ ʫʛʣʝʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

1.4.1 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ 

ʙʝʟ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ 

ʫʛʣʝʡ ʚʥʝʩʣʠ ʨʘʙʦʪʳ ʂʨʦʭʠʥʘ ɺ.ʅ. [34; 35], ʍʦʪʫʥʮʝʚʘ ʃ.ʃ. [36], ʃʫʨʴʝ ʃ.ɸ. [37], 

ʅʘʫʤʦʚʠʯʘ ɺ.ʄ. [38], ɽʣʠʰʝʚʠʯʘ ɸ.ʊ. [29], ʈʝʤʝʩʥʠʢʦʚʘ ʀ.ɼ. [33], ʉʚʷʪʝʮ ɹ.ʄ. 

[39]. ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʌʨʘʥʢʘ [40], ʂʝʛʝʣʷ [41], 

ʈʘʤʧʬʘ [42], ɺʦʣʴʬʛʘʥʘ ʇʠʪʩʯʘ [43].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ ʦ ʤʝʭʘʥʠʟʤʝ ʫʧʨʦʯʥʝʥʠʷ 

ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ: ʙʠʪʫʤʥʘʷ, ʛʫʤʠʥʦʚʦ-ʢʠʩʣʦʪʥʘʷ, ʢʘʧʠʣʣʷʨʥʘʷ, ʢʦʣʣʦʠʜʥʘʷ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ. 

ɹʠʪʫʤʥʘʷ ʪʝʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʙʠʪʫʤʥʳʭ ʚʝʱʝʩʪʚ. 

ɹʠʪʫʤʳ ð ʵʪʦ ʪʚʝʨʜʳʝ ʠʣʠ ʚʷʟʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʧʦʩʦʙʥʳ ʨʘʟʤʷʛʯʘʪʴʩʷ ʠ ʧʨʦʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʠ, ʘ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʦʙʨʘʪʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ [44]. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ 

ʩʚʦʡʩʪʚʫ ʙʠʪʫʤʳ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʧʦʢʘʟʘʣ ʨʷʜ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʆʧʨʦʚʝʨʞʝʥʠʝ ʙʠʪʫʤʥʦʡ ʪʝʦʨʠʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʪʝʤ, ʯʪʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʙʠʪʫʤʦʚ 

ʠʟ ʫʛʣʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʥʠʞʘʣʦ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʨʠʢʝʪʘ, ʥʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʜʘʞʝ ʠʭ ʧʦʚʳʰʘʣʦ [45]. ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʦʙʲʷʩʥʠʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 
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ʙʨʠʢʝʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʚʣʝʯʝʥʠʷ ʙʠʪʫʤʦʚ ʠʟ ʫʛʣʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʝ ʨʦʩʪʘ 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʫʛʣʷ. ɼʨʫʛʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ [38], 

ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ ʙʝʟ ʥʘʛʨʝʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʩʤʝʩʠ 

ʧʦʚʳʰʘʝʪʩʷ ʣʠʰʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ, ʥʝ ʜʦʩʪʠʛʘʷ ʜʦ ʥʫʞʥʦʡ ʜʣʷ ʨʘʟʤʷʛʯʝʥʠʷ 

ʙʠʪʫʤʦʚ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʦʮʝʩʩ ʧʣʘʚʣʝʥʠʷ ʙʠʪʫʤʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʣʠʰʴ ʪʦʣʴʢʦ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʨʠʢʝʪʘ, ʢʦʪʦʨʘʷ ʪʨʝʪʩʷ ʦʙ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʪʝʥʢʫ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʣʝʩʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʙʨʠʢʝʪʝ. ɹʝʟʫʩʣʦʚʥʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʫʛʣʷʭ ʙʠʪʫʤʥʳʭ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ, 

ʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ, ʦʧʠʨʘʷʩʴ ʣʠʰʴ ʥʘ ʩʚʷʟʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʙʠʪʫʤʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʛʣʝ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ɻʫʤʠʥʦʚʦ-ʢʠʩʣʦʪʥʘʷ ʪʝʦʨʠʷ ʧʦʜʦʙʥʦ ʙʠʪʫʤʥʦʡ ʪʝʦʨʠʠ ʦʙʲʷʩʥʷʝʪ 

ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ ʫʛʣʝʡ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʩʚʦʙʦʜʥʳʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʧʦʩʣʫʞʠʣʘ ʥʘʙʣʶʜʘʝʤʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʦʪ ʪʦʨʬʘ ʠ ʙʫʨʦʛʦ ʫʛʣʷ ʢ ʘʥʪʨʘʮʠʪʫ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʛʣʝʡ ʙʨʠʢʝʪʠʨʦʚʘʪʴʩʷ ʙʝʟ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʩʥʠʞʘʣʘʩʴ. ɸ 

ʩʚʦʙʦʜʥʳʝ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʪʩʷ ʚ ʪʦʨʬʝ ʠ 

ʚ ʙʫʨʦʤ ʫʛʣʝ, ʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʫʛʣʝʬʠʢʘʮʠʠ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ [46]. 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï ʩʣʦʞʥʘʷ ʩʤʝʩʴ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ. ʂʨʦʤʝ ʪʦʛʦ, ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ 

ʦʙʦʛʘʱʝʥʳ ʩʪʘʙʠʣʴʥʳʤʠ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʥʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʩʚʷʟʠ [19]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʪʝʦʨʠʷ ʦʙʲʷʩʥʷʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʚʷʟʳʚʘʥʠʷ ʫʛʦʣʴʥʳʭ 

ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʚʦʙʦʜʥʳʭ 

ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ.  
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ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʙʠʪʫʤʥʦʡ ʪʝʦʨʠʝʡ, ʨʷʜ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʦʨʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʪʦʨʬʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʛʫʤʠʥʦʚʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʚʣʠʷʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʨʠʢʝʪʦʚ: ʝʛʦ ʫʜʘʣʝʥʠʝ ʠʟ ʩʳʨʴʷ, ʥʘʦʙʦʨʦʪ 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʳʨʴʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʧʨʦʯʥʝʥʠʝ ʙʨʠʢʝʪʦʚ, ʘ ʚ ʜʨʫʛʠʭ ï ʥʘʦʙʦʨʦʪ ʧʨʦʯʥʦʩʪʴ ʧʘʜʘʣʘ 

[33].  

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʙʠʪʫʤʥʦʡ ʠ ʛʫʤʠʥʦʚʦ-ʢʠʩʣʦʪʥʦʡ 

ʪʝʦʨʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʦʣʴ ʚʦʜʳ ʚ ʥʠʭ ʦʪʚʦʜʠʪʩʷ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. ɺʣʠʷʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʫʛʣʷʭ ʥʘ ʧʨʦʮʝʩʩ ʠʭ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʪʝʦʨʠʷʭ ʥʝ 

ʨʘʩʢʨʳʪʘ. ʍʦʪʷ ʚʩʝʛʜʘ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʯʥʳʭ ʙʨʠʢʝʪʦʚ 

ʠʟ ʫʛʣʝʡ ʙʳʣʦ ʥʘʣʠʯʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʧʨʝʩʩʫʝʤʦʤ ʩʳʨʴʝ. 

ɼʦʚʝʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʜʦ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʷʚʣʷʣʩʷ ʚʘʞʥʝʡʰʠʤ 

ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʧʨʦʯʥʦʛʦ ʦʢʫʩʢʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ [38]. 

ʈʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʥʘ ʧʨʦʮʝʩʩ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʨʘʩʢʨʳʚʘʝʪ 

ʢʘʧʠʣʣʷʨʥʘʷ ʪʝʦʨʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʩʚʷʟʳʚʘʥʠʝ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʚ ʧʦʨʘʭ 

ʩʘʤʦʛʦ ʫʛʣʷ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʠʯʥʳʭ ʧʦʨʘʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʧʣʦʪʥʝʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ. ʕʪʦ ʪʝʦʨʠʷ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʚʝʜʝʥʠʷ ʚʣʘʛʠ ʚ ʫʛʣʷʭ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɺ 

ʧʝʨʝʩʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʦʜʳ ʚ ʫʛʣʷʭ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʦʣʥʠʪʴ ʚʩʝ ʢʘʧʠʣʣʷʨʳ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ. 

ʀ ʥʘʦʙʦʨʦʪ, ʧʨʠ ʠʟʙʳʪʢʝ ʚʦʜʳ ʠʟʣʠʰʥʷʷ ʚʣʘʛʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ 

ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ [38].  

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʚʣʘʛʘ ʚ ʫʛʣʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʩʪʦʷʥʠʷʭ. ʈʘʟʣʠʯʘʶʪ ʚʣʘʛʫ ʘʜʩʦʨʙʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʫʶ, ʢʘʧʠʣʣʷʨʥʫʶ ʠ 

ʛʠʜʨʘʪʥʫʶ [47]. ɸʜʩʦʨʙʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʘʷ ʚʦʜʘ ʦʙʨʘʟʫʝʪ ʪʦʥʢʫʶ ʧʣʝʥʢʫ ʥʘ 
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ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʫʛʣʷ. ʅʘʠʙʦʣʝʝ ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʦʙʨʘʟʫʝʪ 

ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ ʚʦʜʳ, ʩʠʣʘ ʢʦʪʦʨʦʛʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʱʠʥʳ ʩʣʦʷ 

ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʝʚʘʝʪ. ɸʜʩʦʨʙʮʠʦʥʥʳʡ ʩʣʦʡ ʚʦʜʳ ʚ ʫʛʣʷʭ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʠʣ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠ ʧʦʵʪʦʤʫ ʝʝ ʩʚʦʡʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ 

ʦʙʳʯʥʦʡ ʚʦʜʳ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ çʢʚʘʟʠʪʚʝʨʜʦʤè ʩʦʩʪʦʷʥʠʠ, ʠ ʝʡ ʭʘʨʘʢʪʝʨʥʳ 

ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʧʦʥʠʞʝʥʥʘʷ ʫʧʨʫʛʦʩʪʴ ʧʘʨʘ, ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʥʠʟʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʚʦʨʷʪʴ ʵʣʝʢʪʨʦʣʠʪʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ ʩʠʣʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʣʘʙʝʚʘʝʪ, ʠ ʪʘʢʘʷ ʚʦʜʘ 

ʩʯʠʪʘʝʪʩʷ ʫʞʝ ʩʚʦʙʦʜʥʦʡ ʠʣʠ ʢʘʧʠʣʣʷʨʥʦʡ. ɸ ʯʪʦ ʢʘʩʘʝʪʩʷ ʛʠʜʨʘʪʥʦʡ ʚʦʜʳ, ʪʦ ʦʥʘ 

ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʫʛʣʷ, ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ 

ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ. ʆʥʘ ʦʙʳʯʥʳʤ ʚʳʩʫʰʠʚʘʥʠʝʤ ʥʝ ʫʜʘʣʷʝʪʩʷ, ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʜʝʣʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʇʦ ʵʪʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, 

ʜʘʥʥʳʡ ʚʠʜ ʚʣʘʛʠ ʥʝ ʚʢʣʶʯʘʶʪ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʘʞʥʦʩʪʠ ʫʛʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʚ ʫʛʣʷʭ ʚʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʩʪʦʷʥʠʷʭ, ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʫʪʚʝʨʞʜʘʪʴ ʪʦ, ʯʪʦ ʢʘʧʠʣʣʷʨʥʘʷ ʚʦʜʘ ʠʛʨʘʝʪ 

ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʯʥʦʛʦ ʙʨʠʢʝʪʘ. ʊʘʢ ʢʘʢ ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʚʦʜʘ 

ʥʘʭʦʜʠʪʩʷ ʚ çʢʚʘʟʠʪʚʝʨʜʦʤè ʩʦʩʪʦʷʥʠʠ, ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʪʝʩʥʝʥʘ ʧʨʠ 

ʦʙʳʯʥʦʤ ʫʧʣʦʪʥʝʥʠʠ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥʘ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ 

ʟʘʧʦʣʥʝʥʠʠ ʚʪʦʨʠʯʥʳʭ ʢʘʧʠʣʣʷʨʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʛʨʘʥʠʮ 

ʤʝʞʜʫ ʘʜʩʦʨʙʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʦʡ, ʢʘʧʠʣʣʷʨʥʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʪʦʯʥʦʤʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. ɼʘʥʥʳʡ ʬʘʢʪ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩʚʷʟʳʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ.  

ʂʦʣʣʦʠʜʥʘʷ ʪʝʦʨʠʷ ʜʦʧʦʣʥʷʝʪ ʛʫʤʠʥʦʚʦ-ʢʠʩʣʦʪʥʫʶ ʠ ʢʘʧʠʣʣʷʨʥʫʶ ʪʝʦʨʠʠ, 

ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʫʛʦʣʴʥʳʝ ʯʘʩʪʠʮʳ ʚ ʚʠʜʝ ʢʦʣʣʦʠʜʥʳʭ ʛʝʣʝʡ. ʕʪʘ ʪʝʦʨʠʷ 

ʦʙʲʷʩʥʷʝʪ ʧʨʦʮʝʩʩ ʫʧʨʦʯʥʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ 

ʧʨʦʷʚʣʝʥʠʝʤ ʚ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʘ ʩʠʣ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ 

ʜʠʧʦʣʴʥʳʭ ʮʝʥʪʨʦʚ. ʇʦʥʷʪʠʝ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʣʘʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ 
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ʚ ʧʨʠʨʦʜʝ ʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʦʚ (ʩʪʨʦʠʪʝʣʴʥʳʭ, 

ʢʝʨʘʤʠʯʝʩʢʠʭ, ʧʦʣʠʤʝʨʥʳʭ, ʢʦʤʧʦʟʠʪʥʳʭ ʠ ʜʨ.).  

ʄʝʞʤʦʣʝʢʫʣʷʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʥʝʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ, ʘ ʚʦʟʥʠʢʘʝʪ ʤʝʞʜʫ 

ʤʦʣʝʢʫʣʘʤʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʣʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʧʦʣʠʤʝʨʦʚ ʟʘ 

ʩʯʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ (ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʦʝ, 

ʠʥʜʫʢʮʠʦʥʥʦʝ, ʜʠʩʧʝʨʩʠʦʥʥʦʝ) ʠʣʠ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʘʙʳʭ ʚʦʜʦʨʦʜʥʳʭ 

ʩʚʷʟʝʡ [38; 48]. ɼʣʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʝʚ ʩʫʤʤʘʨʥʳʡ ʵʬʬʝʢʪ ʵʥʝʨʛʠʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤ, ʧʨʝʚʳʰʘʶʱʠʤ ʵʥʝʨʛʠʶ ʦʪʜʝʣʴʥʳʭ 

ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦ ʧʨʠʜʘʝʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʉʠʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʣʠʯʠʥʘ ʘʜʜʠʪʠʚʥʘʷ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʚʩʝʭ ʚʦʟʥʠʢʘʶʱʠʭ ʚʠʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʕʪʫ ʚʝʣʠʯʠʥʫ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

ʵʥʝʨʛʠʝʡ ʢʦʛʝʟʠʠ ʠʣʠ ʵʥʝʨʛʠʝʡ ʘʜʛʝʟʠʠ. ʄʳ ʛʦʚʦʨʠʤ ʦ ʢʦʛʝʟʠʦʥʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʟʥʠʢʘʝʪ ʚ ʦʙʲʝʤʝ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʤʝʞʜʫ ʝʛʦ ʤʦʣʝʢʫʣʘʤʠ, ʘ ʦ ʘʜʛʝʟʠʦʥʥʦʤ ï ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʣʠʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʠʭ ʬʘʟ.  

ʆʜʥʘʢʦ, ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʛʦʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʥʝʦʙʭʦʜʠʤ 

ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʠ ʙʦʣʴʰʘʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʢʦʣʣʦʠʜʥʦʡ ʪʝʦʨʠʠ, ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʜʠʩʧʝʨʩʥʦʩʪʴ ʫʛʣʷ 

ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʙʨʠʢʝʪʘ [49]. 

ɺ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʚʦʜʝ ʪʘʢʞʝ ʦʪʚʦʜʠʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʘʷ ʬʫʥʢʮʠʷ. 

ɸʜʩʦʨʙʮʠʦʥʥʘʷ ʧʣʝʥʢʘ ʚʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʤʘʟʢʠ ʤʝʞʜʫ 

ʫʛʦʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʫʤʝʥʴʰʘʷ ʪʨʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʚʦ ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ, ʚʦʜʘ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ 
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ʙʨʠʢʝʪʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʙʣʠʞʝʥʠʶ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʣ ʩʮʝʧʣʝʥʠʷ, ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʨʠʢʝʪʘ ʚʦʟʤʦʞʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʨʠ 

ʫʯʘʩʪʠʠ ʢʘʧʠʣʣʷʨʥʦʡ ʚʣʘʛʠ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʢʘʢ ʠ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʦʨʠʡ, 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʚʘʶʪ ʚʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʫʛʣʝʡ ʪʘʢʠʭ, ʢʘʢ ʪʚʝʨʜʦʩʪʴ, ʭʨʫʧʢʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʪ.ʜ. 

ɹʨʠʢʝʪʠʨʦʚʘʥʠʝ ʫʛʣʷ ï ʵʪʦ ʩʣʦʞʥʳʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʠ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʩʚʷʟʳʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʷ ʠʣʠ ʥʘ ʩʠʣʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʫʶ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʦʡ ʚʦʜʳ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ.  

 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʢʫʩʢʦʚʳʚʘʥʠʷ 

ʩʳʧʫʯʠʭ ʚʝʱʝʩʪʚ [43] 

ɹʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʲʷʩʥʝʥʠʠ ʧʨʦʮʝʩʩʘ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ ʧʦʢʘʟʘʥ ʚ ʨʘʙʦʪʝ ʈʝʤʝʩʥʠʢʦʚʘ ɼ.ʀ. [33]. ɸʚʪʦʨ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ ʠʩʭʦʜʷ ʠʟ ʦʮʝʥʢʠ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʠ ʫʧʨʫʛʠʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ (ʨʠʩʫʥʦʢ 3). ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3 ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ 
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ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʦʢʫʩʢʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʘʢʠʭ, ʢʘʢ ʢʦʨʤʦʚʳʝ ʛʨʘʥʫʣʳ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʪʘʙʣʝʪʢʠ, ʪʦʧʣʠʚʥʳʝ ʙʨʠʢʝʪʳ ʠ ʧʝʣʣʝʪʳ ʠ ʪ.ʜ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʩʭʝʤʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʙʨʠʢʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʥʝʦʙʨʘʪʠʤʳʭ ʠ ʦʙʨʘʪʠʤʳʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, 

ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʠ ʫʧʨʫʛʦʝ ʨʘʩʰʠʨʝʥʠʝ. ʍʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʚʦʟʥʠʢʘʝʪ 

ʚʦ ʚʨʝʤʷ ʨʘʟʜʘʚʣʠʚʘʥʠʷ ʠ ʠʩʪʠʨʘʥʠʷ ʫʛʣʷ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʠʭ ʧʝʨʝʤʝʱʝʥʠʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʝʩʥʦʤʫ ʢʦʥʪʘʢʪʫ ʠ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʝ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘʯʠʥʘʶʪ ʧʨʦʪʝʢʘʪʴ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʫʛʦʣʴʥʳʝ ʯʘʩʪʠʮʳ ʝʱʝ ʩʠʣʴʥʦ ʫʧʣʦʪʥʷʶʪʩʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʝʞʜʫ ʥʠʤʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʣʘʙʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʨʠʢʝʪʘ ʚʳʟʳʚʘʝʪ ʫʧʨʫʛʦʝ ʨʘʩʰʠʨʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʨʦʪʝʢʘʝʪ ʧʦʩʣʝ ʩʥʷʪʠʷ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ. ɺ ʠʪʦʛʝ, ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʙʨʘʪʠʤʳʭ ʠ ʥʝʦʙʨʘʪʠʤʳʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ ʬʦʨʤʠʨʫʝʪ ʢʦʥʝʯʥʫʶ ʧʨʦʯʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʙʨʠʢʝʪʘ [33]. 

ʊʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʤʝʭʘʥʠʟʤʘ ʦʢʫʩʢʦʚʳʚʘʥʠʷ ʫʛʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ ʫʛʣʷ ʧʦ ʪʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʝʛʦ ʧʣʘʩʪʠʯʝʩʢʠʝ ʠ 

ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʛʫʪ ʚʳʩʪʫʧʠʪʴ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ ʩʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʟʤʘ. ʉʪʘʜʠʷ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ 

ʫʛʣʷ, ʪʘʢ ʢʘʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʦʣʴʢʦ ʤʦʣʦʜʳʝ 

ʟʝʤʣʠʩʪʳʝ ʫʛʣʠ, ʫʛʣʠ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʣʝʛʢʦ ʙʨʠʢʝʪʠʨʫʝʤʳ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʫʛʣʝʬʠʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʛʣʷ, 

ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʚʝʨʜʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʭʨʫʧʢʦʩʪʠ ʠ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʫʛʣʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʙʝʟ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʝʪ ɻʆʉʊ 28663-90 çʋʛʣʠ ʙʫʨʳʝ (ʫʛʣʠ ʥʠʟʢʦʛʦ 

ʨʘʥʛʘ). ʂʦʜʠʬʠʢʘʮʠʷè ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʢʦʜʦʚʫʶ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, 

ʦʪʨʘʞʘʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʙʫʨʳʭ ʫʛʣʝʡ. ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʫʛʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 40%, ʩʫʤʤʦʡ ʛʝʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʘʮʝʨʘʣʦʚ ʥʝ ʙʦʣʝʝ 59%, ʩʫʤʤʦʡ ʠʥʝʨʪʠʥʠʪʦʚʳʭ ʤʘʮʝʨʘʣʦʚ ʥʝ ʙʦʣʝʝ 19% ʠ 

ʟʦʣʴʥʦʩʪʴʶ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʙʦʣʝʝ 19,9%, ʤʦʛʫʪ ʙʨʠʢʝʪʠʨʦʚʘʪʴʩʷ ʙʝʟ 

ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʝʡ ʙʝʟ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ 

ʫʛʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʪʘʢʠʭ, ʢʘʢ ʩʪʘʜʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ, 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

 

1.4.2 ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʙʝʟ 

ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ɺ ʈʦʩʩʠʠ, ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʙʨʠʢʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʛʣʠ ʧʦ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʫʩʣʦʚʥʦ ʜʝʣʠʣʠ ʥʘ 4 ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 4) [50; 51]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʙʳʣʠ ʚʥʝʩʝʥʳ ʙʫʨʳʝ ʫʛʣʠ 

ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʖʨʢʦʚʩʢʦʛʦ, ɹʘʡʜʘʢʦʚʩʢʦʛʦ, ʉʝʤʝʥʦʚʩʢʦʛʦ, 

ɸʭʘʣʠʢʩʢʦʛʦ, ʏʠʭʝʟʩʢʦʛʦ, ʅʳʣʛʠʥʩʢʦʛʦ, ʅʦʚʦ-ɼʤʠʪʨʦʚʩʢʦʛʦ, ɹʘʙʘʝʚʩʢʦʛʦ, 

ʊʶʣʴʛʘʥʩʢʦʛʦ, ɺʦʨʦʰʠʣʦʚʩʢʦʛʦ, ʄʘʩʣʦʚʩʢʦʛʦ, ʄʘʪʚʝʝʚʩʢʦʛʦ ʠ ʜʨ. ʋʛʣʠ 

ʫʢʘʟʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʤʷʛʢʠʤ ʟʝʤʣʠʩʪʳʤ ʙʫʨʳʤ ʫʛʣʷʤ. ʊʘʢʞʝ, 

ʦʪʤʝʯʝʥʦ [51], ʯʪʦ ʜʘʥʥʳʝ ʫʛʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʩʝʤʠʚʠʪʨʠʥʠʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʙʨʠʢʝʪʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ 

ʧʨʦʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʝʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ.  

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪ ʫʛʣʠ ʤʘʨʢʠ 2ɹ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʥʝʙʦʣʴʰʠʝ ʚʢʣʶʯʝʥʠʷ ʬʶʟʠʥʠʪʘ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʫʛʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʘʡʯʠʭʠʥʩʢʦʝ, ʐʫʨʘʙʩʢʦʝ, ʀʨʰʘ-

ɹʦʨʦʜʠʥʩʢʦʝ, ʅʘʟʘʨʦʚʩʢʦʝ, ʀʪʘʪʩʢʦʝ, ʍʘʨʘʥʦʨʩʢʦʝ, ʅʝʣʠʜʦʚʩʢʦʝ ʠ ʪ.ʜ. ɼʣʷ 
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ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʫʛʣʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩ ʢʨʫʧʥʦʩʪʠ 0-3 ʤʤ, ʠ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʘʚʣʝʥʠʷ 

ʧʨʝʩʩʦʚʘʥʠʷ (1200-1500 ʢʛ/ʩʤ2). ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʙʨʠʢʝʪʳ ʧʦʣʫʯʘʶʪʩʷ ʩ ʤʝʥʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ ʠʩʪʠʨʘʥʠʠ, ʯʝʤ ʙʨʠʢʝʪʳ ʠʟ 

ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ.  

 

ʊʘʙʣʠʮʘ 4 ï ʆʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʙʝʟ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʘʝʤʳʭ 

ʙʨʠʢʝʪʦʚ 

ɻʨʫʧʧʳ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 4 ʛʨʫʧʧʘ 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ 
ʍʦʨʦʰʘʷ ʉʨʝʜʥʷʷ ʊʨʫʜʥʘʷ ʆʯʝʥʴ ʪʨʫʜʥʘʷ 

ʄʘʨʢʘ ʫʛʣʷ 1ɹ 2ɹ 2ɹ, 3ɹ 3ɹ, ɼ 

ʊ
ʝ
ʭ
ʥ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 

ʫ
ʩ
ʣ
ʦ
ʚ
ʠ
ʷ
 

ʙ
ʨ
ʠ
ʢ
ʝ
ʪ
ʠ
ʨ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ

 ʂʨʫʧʥʦʩʪʴ, ʤʤ 0-6 0-3  0-1,5  0-0,5  

ɺʣʘʞʥʦʩʪʴ 

ʫʛʣʷ, % 
10-18 10-18 7-15 2-8 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ, Áʉ 
60-100 60-100 60-100 Ó120 

ɼʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ, 

ʢʛ/ʩʤ2 

1000 1200-1500 1500-2000 2400 

ʍ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
ʢ
ʠ
 

ʙ
ʨ
ʠ
ʢ
ʝ
ʪ
ʦ
ʚ

 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʞʘʪʠʠ, ʢʛ/ʩʤ2 100-300 80-160 100-200 80-130 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʠʩʪʠʨʘʥʠʠ, % 
92-96 80-90 70-90 78-86 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʙʨʘʩʳʚʘʥʠʠ, 

ʯʠʩʣʦ ʧʘʜʝʥʠʡ 

8-10 4-10 2-10 2-5 

ɺʦʜʦʩʪʦʡʢʦʩʪʴ ʋʩʪʦʡʯʠʚʳ 
ʅʝ 

ʫʩʪʦʡʯʠʚʳ 

ʅʝ 

ʫʩʪʦʡʯʠʚʳ 
ʅʝ ʫʩʪʦʡʯʠʚʳ 

 

ʂ ʫʛʣʷʤ ʪʨʫʜʥʦʙʨʠʢʝʪʠʨʫʝʤʳʤ ʦʪʥʦʩʷʪ ʩʪʘʨʳʝ ʙʫʨʳʝ ʫʛʣʠ ʠʣʠ ʫʛʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʶʟʠʥʠʪʘ. ʊʫʜʘ ʚʭʦʜʷʪ ʫʛʣʠ 

ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ɸʟʝʡʩʢʦʝ, ʂʘʥʛʘʣʘʩʩʢʦʝ, ʕʛʠʥʩʘʡʩʢʦʝ, 

ʂʫʰʤʫʨʫʥʩʢʦʝ, ʃʝʥʛʝʨʩʢʦʝ ʠ ʪ.ʜ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʨʠʢʝʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠʟ ʫʛʣʝʡ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʥʝʦʙʭʦʜʠʤʳ ʝʱʝ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʢʨʫʧʥʦʩʪʠ (0-1,5 ʤʤ), ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ (7-15%) ʠ ʜʘʚʣʝʥʠʶ ʧʨʝʩʩʦʚʘʥʠʷ 

(1500-2000 ʢʛ/ʩʤ2).  
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ɺ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʘʶʪ ʤʝʥʝʝ ʧʣʘʩʪʠʯʥʳʝ ʩʪʘʨʳʝ ʙʫʨʳʝ ʫʛʣʠ 

ʧʝʨʝʭʦʜʥʳʝ ʢ ʢʘʤʝʥʥʳʤ ʠ ʢʘʤʝʥʥʳʝ ʫʛʣʠ. ʀʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʠ 

ʵʥʝʨʛʦʝʤʢʠʡ. ʊʨʝʙʫʝʪ ʦʯʝʥʴ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ (0-0,5 ʤʤ), ʩʫʰʢʠ ʜʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ 2-8%, ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʝʚʘ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ (ʜʦ 2400 ʢʛ/ʩʤ2). ʅʦ ʜʘʞʝ ʪʘʢʠʝ ʞʝʩʪʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʙʨʠʢʝʪʘ ʩ ʭʦʨʦʰʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɹʨʠʢʝʪʳ ʧʦʣʫʯʘʶʪʩʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʩʪʠʨʘʥʠʠ ʠ ʧʨʠ ʩʙʨʘʩʳʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʫʛʣʠ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ 

ʛʨʫʧʧʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʙʨʠʢʝʪʠʨʦʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ.  

 

ʈʠʩʫʥʦʢ 4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʨʦʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ [52] 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʥʳʭ 

ʙʨʠʢʝʪʦʚ ʠʟ ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ. ʇʦʜʛʦʪʦʚʢʘ ʙʫʨʦʛʦ ʫʛʣʷ ʢ ʝʛʦ ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ 
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ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ʜʨʦʙʣʝʥʠʷ ʜʦ ʬʨʘʢʮʠʠ 0-6 ʤʤ ʠ ʩʫʰʢʠ ʜʦ ʚʣʘʞʥʦʩʪʠ ʫʛʣʷ 10-

18%. ʇʨʠ ʩʫʰʢʝ ʫʛʣʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʧʘʨʦʚʳʝ ʠʣʠ ʛʘʟʦʚʳʝ ʪʨʫʙʯʘʪʳʝ 

ʩʫʰʠʣʢʠ. ʆʩʥʦʚʥʦʝ ʠʭ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʘʨʦʚʳʭ ʩʫʰʠʣʢʘʭ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʛʨʝʪʳʡ ʧʘʨ, ʘ ʚ ʛʘʟʦʚʳʭ ï ʪʦʧʦʯʥʳʝ ʛʘʟʳ [53]. 

ɼʘʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʫʛʦʣʴ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʙʨʠʢʝʪʠʨʫʝʪʩʷ ʥʘ ʰʪʝʤʧʝʣʴʥʳʭ ʧʨʝʩʩʘʭ. ʆʙʨʘʟʦʚʘʥʠʝ ʙʨʠʢʝʪʘ ʥʘ ʰʪʝʤʧʝʣʴʥʳʭ 

ʧʨʝʩʩʘʭ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʰʪʝʤʧʝʣʷ. ʋʛʦʣʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʰʪʝʤʧʝʣʷ ʫʧʣʦʪʥʷʝʪʩʷ ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʧʦ 

ʬʦʨʤʦʚʦʯʥʦʤʫ ʢʘʥʘʣʫ. ʐʪʝʤʧʝʣʴʥʳʝ ʧʨʝʩʩʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴ ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 1000-1400 ʢʛ/ʩʤ2.  

ʇʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʝʡ ʤʘʨʦʢ 2ɹ ʠ 3ɹ ʠʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʨʠʢʝʪʦʚ 

ʜʣʷ ʢʦʢʩʦʚʘʥʠʷ ʠ ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʢʦʣʴʮʝʚʳʝ ʧʨʝʩʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʜʦ 2000 ʢʛ/ʩʤ2 [52; 53]. ʇʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ 

ʥʘ ʢʦʣʴʮʝʚʳʭ ʧʨʝʩʩʘʭ ʧʨʦʪʝʢʘʝʪ ʧʫʪʝʤ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʢʘʪʢʠ ʫʛʣʷ ʤʝʞʜʫ 

ʢʘʥʘʣʦʤ ʧʨʝʩʩʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʨʝʩʩʫʶʱʠʤ ʜʠʩʢʦʤ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʢʦʣʴʮʘ ʩʳʨʴʝ 

ʧʨʦʜʚʠʛʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʚʪʷʛʠʚʘʝʪʩʷ ʧʦʜ ʜʠʩʢ, ʛʜʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʩʩʦʚʘʥʠʝ 

ʫʛʣʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʦʢʫʩʢʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ 

ʪʨʫʜʥʦʙʨʠʢʝʪʠʨʫʝʤʳʭ ʫʛʣʝʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʷʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʤʦʣʠʩʪʳʭ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʠʨʦʣʠʟʝ ʫʛʣʷ. ʇʦʵʪʦʤʫ ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʤʦʛʫʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʧʝʢʘʶʱʠʝʩʷ ʫʛʣʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʨʠʢʝʪʳ ʧʦʣʫʯʘʶʪʩʷ ʪʝʨʤʦ- ʠ ʚʣʘʛʦʩʪʦʡʢʠʤʠ, 

ʤʘʣʦʜʳʤʥʳʤʠ ʠʣʠ ʜʘʞʝ ʙʝʟʜʳʤʥʳʤʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʝʚʘ ʫʛʣʝʡ, ʫʟʢʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʩʣʘʙʦʩʧʝʢʘʶʱʠʭʩʷ ʠ ʥʝʩʧʝʢʘʶʱʠʭʩʷ ʫʛʣʝʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 
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ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʙʨʠʢʝʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʳʜʝʣʷʶʱʠʭʩʷ ʣʝʪʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʥʘʛʨʝʚʝ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚʦ ʚʨʝʤʷ 

ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʧʨʝʩʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚʳʝʤʢʫ ʙʨʠʢʝʪʦʚ ʠʟ ʧʨʝʩʩ-

ʬʦʨʤʳ ʧʦʩʣʝ ʠʭ ʧʦʣʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ [54], ʜʣʷ ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʧʣʦʪʥʳʭ ʙʫʨʳʭ ʫʛʣʝʡ 

ɸʣʤʘʣʳʢʩʢʦʛʦ ʠ ʂʳʟʳʣ-ʂʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʠʨʛʠʟʠʠ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʷʚʣʷʶʪʩʷ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 60-80 ʄʇʘ; ʢʨʫʧʥʦʩʪʴ ʯʘʩʪʠʮ 0-1,5 ʤʤ; 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʛʨʝʚ ʚ ʠʥʪʝʨʚʘʣʝ 360-380 Áʉ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʂʠʨʛʠʟʠʠ ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ 

ʙʨʠʢʝʪʦʚ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʫʛʣʷʭ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʚʠʪʨʠʥʠʪʘ ʠ ʚʳʭʦʜʘ ʩʤʦʣʳ 

ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʨʦʯʥʳʝ ʙʨʠʢʝʪʳ ʧʦʣʫʯʝʥʳ ʠʟ ʫʛʣʝʡ ɸʣʤʘʣʳʢʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʭʦʜʦʤ ʩʤʦʣʳ ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ 10,6%, 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʚʠʪʨʠʥʠʪʘ 73%. ɸ ʠʟ ʫʛʣʝʡ ʉʫʣʶʢʪʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʭʦʜʦʤ ʩʤʦʣʳ ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ 5,4%, 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʚʠʪʨʠʥʠʪʘ 31%, ʙʨʠʢʝʪʳ ʥʝ ʧʦʣʫʯʠʣʠʩʴ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ 

ɹʝʨʝʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘʥʩʢʦ-ɸʯʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʪʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʪʝʨʤʦʙʨʠʢʝʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʛʣʷ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʝʡ 

ʪʝʨʤʦʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʤʘʪʦʚʳʝ ʠ ʧʦʣʫʤʘʪʦʚʳʝ ʤʘʢʨʦʣʠʪʦʪʠʧʳ ʙʫʨʳʭ 

ʫʛʣʝʡ ɹʝʨʝʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʠʟ ʙʣʝʩʪʷʱʠʭ ʠ ʬʶʟʝʥʦʚʳʭ ʫʛʣʝʡ ʙʨʠʢʝʪʳ 

ʧʦʣʫʯʘʶʪʩʷ ʩ ʥʠʟʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ [55]. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʝʥʳ ʩʧʦʩʦʙʳ 

ʧʦʚʳʰʝʥʠʷ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʠ ʙʫʨʳʭ ʫʛʣʝʡ. ɺ ʨʘʙʦʪʘʭ [56; 57] ʙʫʨʳʝ ʫʛʣʠ ʂʘʥʩʢʦ-

ɸʯʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʙʠʦʧʝʨʝʨʘʙʦʪʢʝ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʠʪʦʛʝ ʠʟ 

ʙʠʦʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʙʫʨʳʭ ʫʛʣʝʡ ʧʦʣʫʯʠʣʠʩʴ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʙʨʠʢʝʪʳ, ʯʝʤ ʠʟ 

ʠʩʭʦʜʥʳʭ ʙʫʨʳʭ ʫʛʣʝʡ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 
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ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʫ ʙʠʦʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʙʫʨʳʭ ʫʛʣʝʡ ʧʨʦʠʟʦʰʣʦ ʠʟ-

ʟʘ ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ ʫʛʣʷ, ʫʚʝʣʠʯʝʥʠʷ 

ʯʠʩʣʘ ʧʦʣʷʨʥʳʭ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʛʨʫʧʧ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʙʨʠʢʝʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʦʪʥʳʭ ʟʨʝʣʳʭ 

ʙʫʨʳʭ ʫʛʣʝʡ ʧʫʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [19]. ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʙʫʨʳʡ ʫʛʦʣʴ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʛʫʤʘʪʳ. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʫʤʘʪʳ ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪ ʢʘʪʦʜʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ ʘʪʦʤʘʨʥʳʤ ʚʦʜʦʨʦʜʦʤ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʙʫʨʦʛʦ ʫʛʣʷ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ 

ʙʫʨʳʭ ʫʛʣʝʡ ʛʫʤʘʪʦʚ. ʆʜʥʘʢʦ, ʚʚʠʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʛʫʤʘʪʦʚ ʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ ʙʫʨʦʛʦ ʫʛʣʷ, ʜʘʥʥʳʡ ʤʝʪʦʜ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ ʧʣʦʪʥʳʭ ʟʨʝʣʳʭ ʙʫʨʳʭ ʫʛʣʝʡ. 

 

1.5 ɹʨʠʢʝʪʠʨʦʚʘʥʠʝ ʫʛʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʊʝʭʥʦʣʦʛʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʢʫʩʢʦʚʳʚʘʥʠʷ ʧʣʦʪʥʳʭ ʟʨʝʣʳʭ 

ʙʫʨʳʭ ʫʛʣʝʡ, ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ ʠ ʘʥʪʨʘʮʠʪʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʨʠʢʝʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʢʣʝʷʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʉʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʂ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 

ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʦʪʥʦʩʷʪ [29]:  

1. ɺʳʩʦʢʘʷ ʘʜʛʝʟʠʷ ʢ ʫʛʦʣʴʥʳʤ ʯʘʩʪʠʮʘʤ; 

2. ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʛʦʣʴʥʦʤʫ ʙʨʠʢʝʪʫ ʭʦʨʦʰʫʶ ʚʦʜʦʩʪʦʡʢʦʩʪʴ; 

3. ɹʳʪʴ ʪʝʨʤʦʩʪʦʡʢʠʤ; 

4. ʀʤʝʪʴ ʥʠʟʢʫʶ ʟʦʣʴʥʦʩʪʴ; 

5. ʀʤʝʪʴ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ; 

6. ʅʝ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʩʚʷʟʫʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʧʝʢ, ʙʠʪʫʤ, ʛʫʜʨʦʥ, ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ, ʢʨʘʭʤʘʣ ʠ ʪ.ʜ, 

ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʪ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʋʛʦʣʴʥʳʝ 

ʙʨʠʢʝʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʥʝʬʪʷʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʭʦʨʦʰʝʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʩʚʷʟʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʨʠʢʝʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʧʨʝʩʩʦʚʘʥʠʷ (ʜʦ 50 ʄʇʘ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʪʨʫʜʝʨʥʳʭ ʠʣʠ 

ʚʘʣʴʮʦʚʳʭ ʧʨʝʩʩʦʚ.  

ɺ ʜʘʥʥʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ 

ʩʚʷʟʳʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

 

1.5.1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʤʝʭʘʥʠʟʤʝ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʩʳʛʨʘʣʠ ʨʘʙʦʪʳ ʍʦʪʫʥʮʝʚʘ ʃ.ʃ. [36], ɽʣʠʰʝʚʠʯʘ ɸ.ʊ. [29], ɼʝʨʷʛʠʥʘ ɹ.ɺ. 

[58], ʈʝʙʠʥʜʝʨʘ ʇ.ɸ. [59] ʠ ʪ.ʜ. 

ɺ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ ʩʦ ʩʚʷʟʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʣʝʞʠʪ ʷʚʣʝʥʠʝ ʩʤʘʯʠʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʝ ʩʤʘʯʠʚʘʥʠʝ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ 

ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʣʴʥʦʛʦ 

ʘʜʛʝʟʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʫʛʦʣʴ-ʩʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʤʘʯʠʚʘʥʠʷ ʤʦʞʥʦ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʦʮʝʥʢʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʠ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ.  
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ʈʠʩʫʥʦʢ 5 ï ʋʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ ʞʠʜʢʦʩʪʴ (1) ï ʛʘʟ (2) ï ʪʚʝʨʜʦʝ (3) 

ʧʨʠ ʩʤʘʯʠʚʘʥʠʠ [29] 

ʉʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ, ʨʘʩʪʝʢʘʷʩʴ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʦʙʨʘʟʫʝʪ ʩ 

ʥʝʡ ʢʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ɗ (ʈʠʩʫʥʦʢ 5). ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ 

ʨʘʚʥʦʚʝʩʥʘʷ ʩʠʩʪʝʤʘ ʛʘʟ-ʞʠʜʢʦʩʪʴ-ʪʚʝʨʜʦʝ ʪʝʣʦ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʨʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʟʜʝʣʘ. ʅʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʵʪʠʭ ʬʘʟ ʚʦʟʥʠʢʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʥʘʪʷʞʝʥʠʷ (ů12, 

ů31, ů32). ʂʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ɗ, ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʥʘʪʷʞʝʥʠʷ ů12, ů31, ů32 

ʩʚʷʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 
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ʛʜʝ, f ï ʢʦʵʬʬʠʮʠʝʥʪ, ʚʚʝʜʝʥʥʳʡ ʘʢʘʜʝʤʠʢʦʤ ʇ.ɸ. ʈʝʙʠʥʜʝʨʦʤ, ʜʣʷ ʫʯʝʪʘ 

ʩʠʣʳ ʪʨʝʥʠʷ ʦ ʰʝʨʦʭʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʝʣʘ.  

ʋʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʫʛʦʣ ɗ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʨʠʨʦʜʳ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ 

ʢʘʧʣʠ ʘʜʛʝʟʠʚʘ. 

ɽʩʣʠ ɗ=0Á, ʪʦ ʩʤʘʯʠʚʘʥʠʝ ʧʦʣʥʦʝ, ʝʩʣʠ ɗ>90Á, ʪʦ ʩʤʘʯʠʚʘʥʠʝ ʦʯʝʥʴ ʪʨʫʜʥʦʝ, 

ʧʨʠ ɗ=180Á ʩʤʘʯʠʚʘʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘʧʨʠʤʝʨ, ʢʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ 

ʥʝʬʪʝʩʚʷʟʫʶʱʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʷʟʢʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʫʛʣʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 

ʜʦ 45Á [29]. ɺʷʟʢʦʩʪʴ ʩʚʷʟʫʶʱʝʛʦ ʣʝʛʢʦ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʫʪʝʤ ʨʘʟʦʛʨʝʚʘ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʫʛʣʷ, ʪʘʢ ʢʘʢ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ ʚʝʣʠʯʠʥʘ ʩʤʘʯʠʚʘʥʠʷ ʥʝʬʪʝʩʚʷʟʫʶʱʝʛʦ ʩʥʠʞʘʝʪʩʷ.  
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ʉʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʘʜʛʝʟʠʚ-ʪʚʝʨʜʦʝ ʪʝʣʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʥʠʢʘʶʱʠʤʠ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʷʟʷʤʠ. ʕʪʠ ʩʚʷʟʠ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʛʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨ ʠ ʚʝʣʠʯʠʥʘ ʘʜʛʝʟʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʦʪ ʠʭ ʧʨʠʨʦʜʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʐʝʨʦʭʦʚʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʨ ʠ ʪʨʝʱʠʥ 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʘʜʛʝʟʠʶ ʩʚʷʟʫʶʱʝʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʷʟʫʶʱʝʝ, ʟʘʧʦʣʥʷʷ ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ, ʤʦʞʝʪ 

ʟʘʢʣʠʥʠʚʘʪʴ ʚ ʥʠʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʛʦʚʦʨʷʪ ʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʭʠʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʪʦ ʩʦʝʜʠʥʝʥʠʷ, ʙʣʠʟʢʠʝ ʧʦ ʩʚʦʝʡ ʧʦʣʷʨʥʦʩʪʠ, 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʭʠʤʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ.  

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ 

ʪʘʢʠʝ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ ʠ ʢʨʫʧʥʦʩʪʴ ʫʛʣʷ. ʂʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʷʟʢʦʩʪʴ 

ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʚʣʘʞʥʦʩʪʴ ʫʛʣʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʤʘʯʠʚʘʥʠʷ ʫʛʦʣʴʥʳʭ 

ʯʘʩʪʠʮ ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ. ɼʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʣʦʪʥʝʥʠʶ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʤʝʞʜʫ ʫʛʦʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʆʙʳʯʥʦ, ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʚʷʟʫʶʱʠʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ (25-30 ʄʇʘ). ʆʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘʚʠʩʠʪ ʨʘʩʭʦʜ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ. ʏʝʤ 

ʤʝʣʴʯʝ ʫʛʦʣʴ, ʪʝʤ ʙʦʣʴʰʝ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ, ʪʘʢ ʢʘʢ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʨʫʧʥʦʩʪʠ ʯʘʩʪʠʮ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. 

 

1.5.2 ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʉʚʷʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦ ʠʭ ʧʨʠʨʦʜʝ ʨʘʟʜʝʣʷʶʪ ʥʘ 3 ʛʨʫʧʧʳ: ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʫʶʱʠʝ [60].  
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ʊʘʙʣʠʮʘ 5 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ 

ɺʠʜ ʩʚʷʟʫʶʱʝʛʦ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʀʟʚʝʩʪʥʷʢ, ʛʣʠʥʘ, 

ʙʝʥʪʦʥʠʪ, ʮʝʤʝʥʪ, 

ʱʝʣʦʯʥʳʝ ʩʠʣʠʢʘʪʳ, ʛʠʧʩ 

ʪ.ʜ. 

ʍʦʨʦʰʘʷ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ; 

ɼʦʩʪʫʧʥʦʩʪʴ, ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ;  

ʅʝ ʪʦʢʩʠʯʥʦʩʪʴ; 

ʉʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴ 

ʩʝʨʫ.  

ɺʳʩʦʢʘʷ ʟʦʣʴʥʦʩʪʴ; 

ʅʠʟʢʘʷ ʪʝʧʣʦʪʚʦʨʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ; 

ʅʠʟʢʘʷ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ; 

 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʚʷʟʫʶʱʠʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ 

ʜʝʰʝʚʠʟʥʦʡ. ʅʘʧʨʠʤʝʨ [60], ʠʟʚʝʩʪʥʷʢ ʠ ʛʠʧʩ ʠʟʚʝʩʪʥʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʚʷʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʳʪʦʚʦʛʦ ʦʢʫʩʢʦʚʘʥʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠʟ ʫʛʣʝʡ. ʊʝʭʥʦʣʦʛʠʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʙʳʣʘ ʧʨʠʤʠʪʠʚʥʦʡ, ʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʩʤʝʰʝʥʠʠ ʚʣʘʞʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʠʣʠ ʛʠʧʩʘ (25-30%) ʩ ʫʛʣʝʤ, ʧʦʣʫʯʝʥʥʘʷ ʩʤʝʩʴ 

ʟʘʪʚʝʨʜʝʚʘʣʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʦʙʨʘʟʫʷ ʢʫʩʢʦʚʦʝ 

ʪʦʧʣʠʚʦ. ʉʨʝʜʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʣʝʷʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʙʝʥʪʦʥʠʪ, ʧʦʵʪʦʤʫ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ (6-8%) [60ï62]. 

ʆʜʥʘʢʦ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʚʷʟʫʶʱʠʝ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʠʷ ʟʦʣʴʥʦʩʪʠ ʫʛʣʷ ʠ ʩʥʠʞʝʥʠʷ ʝʛʦ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɼʘʥʥʳʝ 

ʚʠʜʳ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʨʫʜʥʦʛʦ 

ʩʳʨʴʷ [29].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʚʠʜʝ ʘʢʪʠʚʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ [63], ʯʪʦ ʦʢʩʠʜʳ ʤʝʪʘʣʣʦʚ 

(CaO, Fe2O3, MgO, ZnO ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʠʭ ʩʦʣʠ (NaNO3, K2CO3, NaCl, Ca(OH)2, 

BaCO3 ʠ ʪ.ʜ.) ʚʦ ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʫʛʣʷ, ʦʢʘʟʳʚʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ, 

ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʠ ʪʝʤ ʩʘʤʳʤ, ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ 
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ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʫʛʣʷ [64ï67]. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʢʩʠʜʳ ʤʝʪʘʣʣʦʚ, 

ʚʩʪʫʧʘʷ ʚ ʨʝʘʢʮʠʶ ʩ SO2, NOx, CO, CO2, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [68ï70]. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʝʘʢʮʠʡ: 

 500

3 4 2 42 2CFe O SO FeSO FeO¢ ¯+ ½½½­ +  (1.2) 

 500

4 2 3 2 32 CFeSO Fe O SO SO² ¯½½½­ + +  (1.3) 

 200 600

2 2 41 2 CMgO SO O MgSO- ¯+ + ½½½½­  (1.4) 

 700 900

4 2 21 2CC MgSO MgO SO CO- ¯+ ½½½½­ + +  (1.5) 

 700 900

3 2

CCaCO CaO CO- ¯½½½½­ +  (1.6) 

 900

2 2 41 2 CCaO SO O CaSO² ¯+ + ½½½­  (1.7) 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʤʝʪʘʣʣʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʦʙʨʘʪʥʳʝ ʨʝʘʢʮʠʠ, ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ʩʫʣʴʬʘʪʦʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 900Áʉ ʩʫʣʴʬʘʪʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʠ ʦʢʩʠʜʘ ʩʝʨʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ.  

ʇʦʵʪʦʤʫ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʛʘʰʝʥʘʷ ʠʣʠ ʥʝʛʘʰʝʥʘʷ 

ʠʟʚʝʩʪʴ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʚʠʜʝ ʘʢʪʠʚʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʝʡ, ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʩʝʨʥʠʩʪʳʭ ʫʛʣʝʡ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʦʚ ʩʝʨʳ.  

 

ʊʘʙʣʠʮʘ 6 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʚʷʟʫʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ɺʠʜ ʩʚʷʟʫʶʱʝʛʦ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʧʝʢ, 

ʙʠʪʫʤʳ, ʛʫʜʨʦʥ, ʩʤʦʣʳ 

ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ, 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ, 

ʤʝʣʘʩʩʘ, ʢʨʘʭʤʘʣ ʠ ʪ.ʜ.  

ʆʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, 

ʚʳʩʦʢʫʶ ʪʝʧʣʦʪʫ 

ʩʛʦʨʘʥʠʷ ʠ ʭʦʨʦʰʫʶ 

ʚʦʜʦʩʪʦʡʢʦʩʪʴ;  

ʅʠʟʢʘʷ ʟʦʣʴʥʦʩʪʴ;  

ʅʠʟʢʘʷ ʪʝʨʤʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ; ɺʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ; ɺʳʩʦʢʠʡ 

ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ. 
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ʆʨʛʘʥʠʯʝʩʢʠʝ ʩʚʷʟʫʶʱʠʝ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʩʤʘʯʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʫʛʣʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʩʢʣʝʠʚʘʥʠʝ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʧʝʨʝʯʠʩʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 6. ʋʛʦʣʴʥʳʝ ʙʨʠʢʝʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʚʷʟʫʶʱʠʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʦʨʦʰʝʡ 

ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʥʠʟʢʫʶ 

ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʥʝ ʩʧʝʯʸʥʥʳʭ ʙʨʠʢʝʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʫʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʝʡ ʷʚʣʷʝʪʩʷ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʧʝʢ [29]. ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʧʝʢ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʛʦʥʢʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʤʦʣʳ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʤʝʩʴ ʚʳʩʦʢʦʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɽʛʦ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ. ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʧʝʢ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʧʝʢʘʝʤʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʙʨʠʢʝʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɼʨʫʛʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʚʷʟʫʶʱʠʤ ʩʯʠʪʘʝʪʩʷ ʙʠʪʫʤ. ʅʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʩʣʘʥʮʝʚʳʝ, ʪʘʢ ʠ ʥʝʬʪʷʥʳʝ ʙʠʪʫʤʳ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʙʠʪʫʤʘ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7-10%. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ 

ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʤʷʛʯʝʥʠʝ ʙʠʪʫʤʘ ʠ ʝʛʦ ʧʝʨʝʭʦʜ ʚ ʪʝʢʫʯʝʝ ʩʦʩʪʦʷʥʠʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝʥʠʷ 

ʙʠʪʫʤʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʤʦʣ ʠ 

ʘʩʬʘʣʴʪʝʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʤʷʛʯʝʥʠʷ, ʘ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʝʣ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʝʪ ʵʪʫ ʪʝʤʧʝʨʘʪʫʨʫ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʫʛʦʣʴʥʳʭ 

ʙʨʠʢʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʪʫʤʘ, ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʥʠʟʢʫʶ 

ʪʝʨʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟ-ʟʘ ʧʣʦʭʦʡ ʩʧʝʢʘʶʱʝʡʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʙʠʪʫʤʦʚ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʙʠʪʫʤʘ. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʙʠʪʫʤʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʩʦʩʪʘʚʳ ʚ ʚʠʜʝ ʧʘʩʪ, ʚ ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʣʠʩʴ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʥʘʧʦʣʥʠʪʝʣʠ 
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(ʠʟʚʝʩʪʥʷʢ, ʛʣʠʥʘ), ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʙʠʪʫʤʥʳʝ ʵʤʫʣʴʩʠʠ [36; 54]. ɺ ʢʘʯʝʩʪʚʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʙʠʪʫʤʘʤ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʫʜʨʦʥ, ʥʝʬʪʷʥʳʝ 

ʣhʘʤʳ, ʩʤʦʣʳ ʧʦʣʫʢʦʢʩʦʚʘʥʠʷ ʠ ʪ.ʜ. [71]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʜʝʰʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʪʭʦʜʳ ʙʫʤʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ. ʃʠʛʥʦʩʫʣʴʬʦʥʘʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʘʭʘʨʘ, ʧʨʦʠʟʚʦʜʥʳʭ ʣʠʛʥʠʥʘ, 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʩʦʣʝʡ ʣʠʛʥʦʩʫʣʴʬʦʥʦʚʳʭ ʢʠʩʣʦʪ. ʉʚʷʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ. ʃʠʛʥʦʩʫʣʴʬʦʥʘʪʳ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʨʠʢʝʪʘʤ ʭʦʨʦʰʝʡ ʚʦʜʦʩʪʦʡʢʦʩʪʠ. ɼʨʫʛʠʤ ʟʥʘʯʠʤʳʤ ʠʭ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ. ʏʘʩʪʠʯʥʦ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʤʦʞʥʦ ʨʝʰʠʪʴ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʙʨʠʢʝʪʥʫʶ ʩʤʝʩʴ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʫʩʪʠʯʝʩʢʦʛʦ ʤʘʛʥʝʟʠʪʘ, ʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ, ʛʠʜʨʘʪʘ ʛʣʠʥʦʟʝʤʘ ʠ ʛʣʠʥʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʢʨʘʭʤʘʣʘ ʜʣʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ. 

ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʢʨʘʭʤʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʦʵʪʦʤʫ ʚ ʨʘʙʦʪʘʭ [72ï75] ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʨʘʟʣʠʯʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʫʙʠ ʢʫʢʫʨʫʟʥʳʝ, ʧʰʝʥʠʯʥʳʝ, ʨʠʩʦʚʳʝ ʠ 

ʪ.ʜ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʣʝʷʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʚ ʩʤʝʩʴ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʱʝʣʦʯʴ. 

ɼʨʫʛʠʤ ʠʟʚʝʩʪʥʳʤ ʩʚʷʟʫʶʱʠʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʝʣʘʩʩʘ ï ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ 

ʞʠʜʢʦʩʪʴ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ. ɽʸ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʩʚʷʟʫʶʱʫʶ ʠ ʧʠʱʝʚʫʶ 

ʜʦʙʘʚʢʫ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚʳʭ ʛʨʘʥʫʣ [76; 77]. ʆʜʥʘʢʦ, ʚ ʨʘʙʦʪʘʭ [78ï82] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʣʘʩʩʫ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʫʛʣʝʡ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [83ï87] ʚ ʦʙʣʘʩʪʠ 

ʫʪʠʣʠʟʘʮʠʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʚ ʚʠʜʝ ʩʚʷʟʫʶʱʠʭ ʜʦʙʘʚʦʢ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʙʨʠʢʝʪʳ ʧʦʣʫʯʘʶʪʩʷ ʚʦʜʦʩʪʦʡʢʠʤʠ, 

ʩ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʠ ʪʝʧʣʦʪʚʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
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ʦʩʥʦʚʥʳʤ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʥʘʩʢʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦ ʠʭ ʩʞʠʛʘʪʴ, 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʶʱʠʭʩʷ ʦʧʘʩʥʳʭ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ, ʘʚʪʦʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʪʚʝʨʞʜʘʶʪ [88; 89], ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʩʞʠʛʘʥʠʠ ʙʠʦʤʘʩʩʳ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ (ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʤʝʨʥʦʛʦ ʦʪʭʦʜʘ ʜʦ 10%) ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʘʩʥʳʭ ʚʳʭʦʜʷʱʠʭ ʛʘʟʦʚ ʪʘʢʠʭ, ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ ʙʝʥʟʦʬʫʨʘʥʦʚ, ʙʠʬʝʥʠʣʦʚ, 

ʜʠʦʢʩʠʥʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʛʨʦʟʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʦʢʫʩʢʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʛʜʝ ʩʳʨʴʝʤ ʚʳʩʪʫʧʘʶʪ ʩʤʝʩʝʚʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʫʛʣʷ, ʪʦʨʬʘ ʠʣʠ ʙʠʦʤʘʩʩʳ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʢʫʩʢʦʚʘʥʠʠ ʪʨʫʜʥʦʙʨʠʢʝʪʠʨʫʝʤʳʭ ʫʛʣʝʡ ʩʦʚʤʝʩʪʥʦ ʩ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʪʦʨʬ ʠʣʠ ʙʠʦʤʘʩʩʘ, ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ [28; 82; 90]. ʄʝʭʘʥʠʟʤ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʜʦʙʝʥ ʤʝʭʘʥʠʟʤʫ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ, ʛʜʝ ʫʧʨʦʯʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʙʨʠʢʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʥʝʦʙʨʘʪʠʤʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ɼʦʙʘʚʢʠ ʚ ʚʠʜʝ ʪʦʨʬʘ ʠʣʠ ʙʠʦʤʘʩʩʳ ʜʘʶʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʧʨʦʯʥʦʩʪʴ ʙʨʠʢʝʪʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʩʦʙʝʥʥʦ ʜʨʝʚʝʩʥʳʭ 

ʦʪʭʦʜʦʚ, ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʨʘʟʦʙʱʝʥʥʳʭ ʯʘʩʪʠʮ ʠʛʨʘʶʪ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʪʘʢʠʝ ʢʘʢ ʣʠʛʥʠʥ [91; 92]. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʚʳʛʣʷʜʷʪ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ 

ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʩʧʝʢʪʠʚʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʠʤʝʶʱʝʡ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ 

ʦʪʭʦʜʦʚ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʫʪʠʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʜʦʙʘʚʢʠ, 

ʧʦʚʳʰʘʶʱʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚ ʙʫʨʳʭ ʫʛʣʝʡ çɺʝʨʭʥʝʛʦè ʠ çʅʠʞʥʝʛʦè 

ʧʣʘʩʪʦʚ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʠʥʝʨʪʥʦʡ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ. 

2. ɼʣʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʝʚʝʩʥʳʤ ʩʳʨʴʝʤ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ. 

3. ʋʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʟʮʦʚ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ.  

5. ʀʩʩʣʝʜʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ, ʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ 

ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ. 

 

ɺʳʚʦʜʳ: 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʗʢʫʪʠʠ 

ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʢʘʯʝʩʪʚʦ ʠ ʢʦʥʝʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʩʙʳʪʘ, ʠʤʝʶʱʝʛʦ ʦʛʨʘʥʠʯʝʥʥʳʡ ʟʘ ʩʯʝʪ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʧʨʦʩ, 

ʙʫʨʦʛʦ ʫʛʣʷ.  
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2. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʘ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʡ, ʮʝʥʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ. 

3. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ, ʧʦʢʘʟʘʚʰʠʝ, 

ʯʪʦ ʠʭ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘʠʙʦʣʝʝ ʣʝʛʢʦ ʙʨʠʢʝʪʠʨʫʝʤʳ ʤʦʣʦʜʳʝ ʙʫʨʳʝ ʫʛʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʚʝʨʛʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ 

ʧʣʘʩʪʠʯʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʚʦ ʚʨʝʤʷ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, 

ʪʨʫʜʥʦʙʨʠʢʝʪʠʨʫʝʤʳʝ ʙʫʨʳʝ, ʢʘʤʝʥʥʳʝ ʫʛʣʠ ʠ ʘʥʪʨʘʮʠʪʳ ʙʨʠʢʝʪʠʨʫʶʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʯʘʱʝ ï ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

4. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʚʳʛʣʷʜʷʪ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʝ ʪʦʣʴʢʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʪʚʝʨʜʦʝ 

ʪʦʧʣʠʚʦ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʫʩʣʦʚʠʷʭ 

ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʠʤʝʶʱʝʡ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʦʪʭʦʜʦʚ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ 

ʜʨʝʚʝʩʠʥʳ, ʫʪʠʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ.  
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ɻʃɸɺɸ 2 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄɽʊʆɼʆɺ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

2.1 ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ  

ʆʪʙʦʨ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʧʨʦʙ ʙʫʨʦʛʦ ʫʛʣʷ ʅʠʞʥʝʛʦ ʠ ɺʝʨʭʥʝʛʦ ʧʣʘʩʪʦʚ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 59248-2020 çʋʛʣʠ 

ʙʫʨʳʝ, ʢʘʤʝʥʥʳʝ, ʘʥʪʨʘʮʠʪ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ ʠ ʫʛʦʣʴʥʳʝ ʙʨʠʢʝʪʳ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡè ʠʟ ʟʘʛʨʫʞʝʥʥʳʭ ʫʛʣʝʤ 

ʘʚʪʦʤʘʰʠʥ. ɺʟʷʪʳʝ ʧʨʦʙʳ ʠʟʤʝʣʴʯʘʣʠʩʴ ʜʦ ʢʨʫʧʥʦʩʪʠ ʤʝʥʝʝ 2,5 ʤʤ, ʠ ʜʣʷ 

ʫʩʨʝʜʥʝʥʠʷ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠʩʴ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʙʠʨʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ 

ʧʨʦʙʳ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʜʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʦʙʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ: ʯʘʩʪʴ ʫʛʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʚʣʘʛʠ, ʜʨʫʛʘʷ ʯʘʩʪʴ ï ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ (ʢʨʫʧʥʦʩʪʴ ʫʛʣʷ ʤʝʥʝʝ 200 ʤʢʤ). ʆʩʪʘʚʰʠʡʩʷ ʫʛʦʣʴ ʙʳʣ 

ʛʝʨʤʝʪʠʯʥʦ ʫʧʘʢʦʚʘʥ ʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ.  

ɼʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ ʩʦʩʥʳ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʥʘ ʢʨʫʧʥʝʡʰʝʤ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʆʆʆ ʃʇʂ çɸʣʤʘʩè. 

ʂʦʤʧʘʥʠʷ çɸʣʤʘʩè ʟʘʥʠʤʘʝʪʩʷ ʟʘʛʦʪʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠʟ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ (ʣʠʩʪʚʝʥʥʠʮʘ, ʩʦʩʥʘ). ɽʸ ʣʝʩʦʩʳʨʴʝʚʘʷ ʙʘʟʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʃʝʥʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʢʦʤʧʘʥʠʠ ʜʝʡʩʪʚʫʶʪ ʜʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʗʢʫʪʩʢʠʡ ʣʝʩʦʧʠʣʴʥʳʡ 

ʟʘʚʦʜ ʠ ɺʠʪʠʤʩʢʠʡ ʣʝʩʧʨʦʤʭʦʟ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 2 ʤʤ [93]. ʇʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʢʫʩʢʦʚ ʙʦʣʴʰʝʛʦ 

ʨʘʟʤʝʨʘ ʙʨʠʢʝʪʳ ʧʦʣʫʯʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤʠ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʙʫʨʦʛʦ ʫʛʣʷ, ʧʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʧʦʣʥʝʥʠʷ ʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ ʚ ʦʙʲʝʤʝ ʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ 
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ʙʫʜʫʪ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʘʩʪʠʮ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. 

ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ ʙʳʣʠ ʧʨʦʩʝʷʥʳ ʯʝʨʝʟ ʩʠʪʘ ʩ ʨʘʟʤʝʨʦʤ 

ʷʯʝʝʢ 1,25 ʤʤ. 

ʀʟ ʧʨʦʩʝʷʥʥʦʡ ʤʘʩʩʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʚʣʘʛʠ. ɺʝʩʴ ʦʩʪʘʚʰʠʡʩʷ ʦʙʲʝʤ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʙʳʣ ʛʝʨʤʝʪʠʯʥʦ ʟʘʧʘʢʦʚʘʥ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʧʘʢʝʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʩʭʦʜʥʦʡ ʚʣʘʛʠ ʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥ.  

 

2.2 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʙʫʨʳʭ ʫʛʣʝʡ  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ  

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ (Wt, %) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʤʝʪʦʜʫ ʥʘ 

ʚʣʘʛʦʤʝʨʝ Sartorius MA150 ʩʦʛʣʘʩʥʦ ɻʆʉʊ 8.649-2015 çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʋʛʣʠ ʙʫʨʳʝ, ʢʘʤʝʥʥʳʝ ʠ ʘʥʪʨʘʮʠʪ. 

ʀʥʬʨʘʢʨʘʩʥʳʡ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʚʣʘʛʠè. ʈʘʩʯʸʪ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʥʘ ʜʘʥʥʦʤ ʧʨʠʙʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʫʙʳʣʠ 

ʤʘʩʩʳ ʥʘʚʝʩʢʠ ʫʛʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʙʳʩʪʨʦʛʦ ʥʘʛʨʝʚʘ ʚ ʢʶʚʝʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

130Áʉ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ  

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ (Wa, %) ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʚʦʜʦʨʦʜʘ. ʀʟ-ʟʘ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʙʫʨʦʛʦ ʫʛʣʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ 

ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʜʨʫʛʠʭ 

ʘʥʘʣʠʟʦʚ ʫʛʣʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ çʊʦʧʣʠʚʦ 

ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝè.  

ʉʥʘʯʘʣʘ, ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʜʦʚʦʜʷʪ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʦʙʫ ʨʘʩʢʣʘʜʳʚʘʶʪ ʪʦʥʢʠʤ ʩʣʦʝʤ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʚʦʟʜʫʭʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʚʣʘʞʥʦʩʪʴʶ ʧʨʦʙʳ ʠ ʚʣʘʞʥʦʩʪʴʶ 

ʦʢʨʫʞʘʶʱʝʡ ʘʪʤʦʩʬʝʨʳ. ɼʘʣʝʝ ʠʟ ʜʦʚʝʜʝʥʥʦʛʦ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʦʪʙʠʨʘʶʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʳʡ ʙʶʢʩ ʩ ʢʨʳʰʢʦʡ 

ʥʘʚʝʩʢʫ ʫʛʣʷ ʤʘʩʩʦʡ 1,0Ñ0,1 ʛ ʠ ʚʟʚʝʰʠʚʘʶʪ. ɺʟʚʝʰʝʥʥʳʡ ʙʶʢʩ ʧʦʤʝʱʘʶʪ ʚ 

ʥʘʛʨʝʪʳʡ ʜʦ 105-110Áʉ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ 60 ʤʠʥ. ɺʦ ʚʨʝʤʷ 

ʚʳʩʫʰʠʚʘʥʠʷ ʙʶʢʩ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʦʪʢʨʳʪʳʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʫʰʢʠ ʙʶʢʩ 

ʟʘʢʨʳʚʘʶʪ ʢʨʳʰʢʦʡ ʚʥʫʪʨʠ ʩʫʰʠʣʴʥʦʛʦ ʰʢʘʬʘ, ʚʳʥʠʤʘʶʪ ʠ ʦʭʣʘʞʜʘʶʪ 3-5 ʤʠʥ 

ʥʘ ʚʦʟʜʫʭʝ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʚ ʵʢʩʠʢʘʪʦʨʝ ʜʦ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʩʣʝ ʯʝʛʦ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʦʚʦʜʷʪ ʢʦʥʪʨʦʣʴʥʳʝ 

ʚʳʩʫʰʠʚʘʥʠʷ ʧʨʦʙʳ. ʂʦʥʪʨʦʣʴʥʳʝ ʩʫʰʢʠ ʧʦʚʪʦʨʷʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʦʪʝʨʷ 

ʤʘʩʩʳ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 0,001 ʛ. 

ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʚʣʘʛʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 1 100a m
W

m
= ³  (2.1) 

ʛʜʝ, m1 ï ʧʦʪʝʨʷ ʤʘʩʩʳ ʥʘʚʝʩʢʠ ʫʛʣʷ ʧʨʠ ʩʫʰʢʝ, ʛ; 

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʫʛʣʷ, ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ  

ɿʦʣʴʥʦʩʪʴ ï ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʫʛʣʷ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʴʥʦʡ ʤʘʩʩʳ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ ʝʛʦ ʩʞʠʛʘʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʙʫʨʳʭ ʫʛʣʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ ʈ 55661-2013 çʊʦʧʣʠʚʦ 

ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠè. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʟ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪʙʠʨʘʶʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʟʚʝʰʝʥʥʳʡ ʪʠʛʝʣʴ ʥʘʚʝʩʢʫ ʫʛʣʷ ʤʘʩʩʦʡ 1,0Ñ0,1 ʛ, ʠ ʧʦʤʝʱʘʶʪ ʝʛʦ ʚ ʭʦʣʦʜʥʫʶ 

ʤʫʬʝʣʴʥʫʶ ʧʝʯʴ. ʊʝʤʧʝʨʘʪʫʨʫ ʚ ʧʝʯʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʥʠʤʘʶʪ ʜʦ 815Ñ10Áʉ, ʠ 

ʧʨʦʢʘʣʠʚʘʶʪ ʧʨʦʙʫ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ʇʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʪʠʛʝʣʴ ʚʳʥʠʤʘʶʪ ʠʟ 

ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ, ʦʭʣʘʞʜʘʶʪ ʩʥʘʯʘʣʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʥʘ ʚʦʟʜʫʭʝ, ʘ ʟʘʪʝʤ ʚ 

ʵʢʩʠʢʘʪʦʨʝ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʷʪ 

ʢʦʥʪʨʦʣʴʥʦʝ ʧʨʦʢʘʣʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʢʝ, ʥʘʛʨʝʪʦʡ ʜʦ 

815Ñ10Áʉ. ʂʦʥʪʨʦʣʴʥʦʝ ʧʨʦʢʘʣʠʚʘʥʠʝ ʧʦʚʪʦʨʷʶʪ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʤʘʩʩʳ ʟʦʣʳ. ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ ʫʛʣʷ (Aa, %) ʠ ʝʛʦ ʧʝʨʝʩʯʝʪ 

ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ (Ad, %) ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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ʛʜʝ, ʛʜʝ, m1 ï ʤʘʩʩʘ ʟʦʣʴʥʦʛʦ ʦʩʪʘʪʢʘ ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʥʘʚʝʩʢʠ ʫʛʣʷ, ʛ; 

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʫʛʣʷ, ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ 

ɺʳʭʦʜʦʤ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʥʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ 

ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʷ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʘʚ ʠ ʭʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʫʛʣʷ ʠ ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʦʚʝʜʝʥʦ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 55660-

2013 çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚè. ɼʣʷ 

ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦʙʘ ʫʛʣʷ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʅʘʚʝʩʢʫ ʫʛʣʷ ʤʘʩʩʦʡ 1,00Ñ0,01 ʛ ʦʪʙʠʨʘʶʪ ʚ ʪʠʛʝʣʴ ʩ ʠʟʚʝʩʪʥʦʡ ʤʘʩʩʦʡ ʠ 

ʚʟʚʝʰʠʚʘʶʪ. ɼʘʣʝʝ ʟʘʢʨʳʪʳʡ ʪʠʛʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʦʜʩʪʘʚʢʫ ʠ ʧʦʤʝʱʘʶʪ ʚ 

ʤʫʬʝʣʴʥʫʶ ʧʝʯʴ, ʥʘʛʨʝʪʫʶ ʜʦ 900Ñ5Áʉ, ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʪʘʤ 7 ʤʠʥ. ʇʦʩʣʝ 

ʧʨʦʢʘʣʠʚʘʥʠʷ ʪʠʛʝʣʴ, ʥʝ ʩʥʠʤʘʷ ʢʨʳʰʢʫ, ʦʭʣʘʞʜʘʶʪ 5 ʤʠʥ ʩʥʘʯʘʣʘ ʥʘ ʚʦʟʜʫʭʝ, ʘ 

ʟʘʪʝʤ ʚ ʵʢʩʠʢʘʪʦʨʝ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʭʣʘʞʜʝʥʥʳʡ ʪʠʛʝʣʴ ʩ ʥʝʣʝʪʫʯʠʤ 

ʦʩʪʘʪʢʦʤ ʚʟʚʝʰʠʚʘʶʪ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʠʟ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʧʨʦʙʳ ʫʛʣʷ (Va, %) ʧʦ ʬʦʨʤʫʣʝ (2.4). ɽʛʦ ʧʝʨʝʩʯʝʪ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

(Vdaf, %) ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ (2.5). 

 1 100a am
V W
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= ³ -  (2.4) 
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ʛʜʝ, m1 ï ʧʦʪʝʨʷ ʤʘʩʩʳ ʥʘʚʝʩʢʠ ʫʛʣʷ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʛ; 

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʫʛʣʷ, ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ  

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ï ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʫʛʣʝʡ ʢʘʢ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʝ ʧʨʠ 

ʧʦʣʥʦʤ ʩʛʦʨʘʥʠʠ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʫʛʣʷ. ʊʝʧʣʦʪʫ ʩʛʦʨʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 147-2013 çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷ ʠ ʨʘʩʯʝʪ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷè. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪ ʩʞʠʛʘʥʠʝʤ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʛʣʷ ʚ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʝʤʝ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʛʣʝʨʦʜ ʩʛʦʨʘʝʪ ʜʦ ʉʆ2, ʚʦʜʦʨʦʜ ï ʜʦ 

ʅ2ʆ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʘʨ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚ ʞʠʜʢʦʩʪʴ. 

ʉʝʨʘ ʠ ʘʟʦʪ ʦʢʠʩʣʷʶʪʩʷ ʜʦ SO3 ʠ NO2 ʠ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ, ʦʙʨʘʟʫʷ ʩʝʨʥʫʶ ʠ 

ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʳ. ʊʘʢ ʢʘʢ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʘʟʦʪʘ ʠ ʦʢʩʠʜʘ ʩʝʨʳ, ʠʭ 

ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʢʦʥʜʝʥʩʘʮʠʷ ʧʘʨʘ ʷʚʣʷʶʪʩʷ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʫʛʣʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʚʝʣʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʝ. 

ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʘʶʪ ʪʝʧʣʦʪʫ ʩʛʦʨʘʥʠʷ ʧʦ ʙʦʤʙʝ, ʚʳʩʰʫʶ ʠ ʥʠʟʰʫʶ. ʊʝʧʣʦʪʘ 

ʩʛʦʨʘʥʠʷ ʧʦ ʙʦʤʙʝ ( ,

a

s VQ , ʢʢʘʣ/ʢʛ) ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʚ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʝ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ. ɺ ʚʝʣʠʯʠʥʫ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ (,

a

s VQ , ʢʢʘʣ/ʢʛ) 

ʚʭʦʜʠʪ ʪʝʧʣʦʪʘ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʠʟ ʚʣʘʛʠ ʪʦʧʣʠʚʘ ʠ ʟʘ ʩʯʝʪ 

ʚʦʜʦʨʦʜʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʥʦ ʥʝ ʚʭʦʜʠʪ ʪʝʧʣʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʪʚʦʨʝʥʠʷ 

ʩʝʨʥʦʡ ʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪ. ɽʸ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ (2.6). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ (,

a

i VQ , ʢʢʘʣ/ʢʛ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʝʥʠʝ ʚʳʩʰʝʡ 

ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʟʘ ʚʳʯʝʪʦʤ ʪʝʧʣʦʪʳ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʘ. ʈʘʩʯʝʪ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ (2.7). 

 , ( )a ʘ a ʘ

s V ʙ t ʙQ Q S Qb a= - Ö + Ö (2.6) , , 24,42( 8,94 )a a a a

i V s VQ Q W H= - +  (2.7) 

ʛʜʝ, ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʧʣʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʟ 

SO2 ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʝʝ ʚ ʚʦʜʝ. ɓ=22,5 ʢʢʘʣ/ʢʛ ʥʘ 1% ʩʝʨʳ, ʧʝʨʝʰʝʜʰʝʡ ʧʨʠ 

ʩʛʦʨʘʥʠʠ ʚ ʙʦʤʙʝ ʚ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ; 

Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʧʣʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʚʦʜʝ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. ɼʣʷ ʙʫʨʳʭ ʫʛʣʝʡ Ŭ =0,0015; 

a

tS  ï ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ; 

ʅʘ ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʦʨʦʜʘ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ. 

24,42 ï ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 25ʉ ʚ ʨʘʩʯʝʪʝ ʥʘ 1% ʚʦʜʳ, 

ʚʳʜʝʣʠʚʰʠʡʩʷ ʧʨʠ ʛʦʨʝʥʠʠ ʫʛʣʷ, ʢɼʞ/ʢʛ; 
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8,94 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʦʜʦʨʦʜʘ ʥʘ ʚʦʜʫ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʰʝʡ ʠ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʘʢʞʝ 

ʧʝʨʝʚʦʜʷʪ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ (S) 

ʉʝʨʘ ʚ ʫʛʣʷʭ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʦʥʘ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ 

ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ. ʉʝʨʘ ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʫʛʣʷ. ʇʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʢʩʠʜʘ ʩʝʨʳ, 

ʟʘʛʨʷʟʥʷʷ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʫʤʝʥʴʰʘʝʪ ʪʝʧʣʦʪʫ ʩʛʦʨʘʥʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʧʨʠ ʢʦʢʩʦʚʘʥʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʦʙʱʝʡ ʩʝʨʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ ʧʨʦʚʦʜʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ SC-144DR (LECO) ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 32465-2013 çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʨʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʠʠè. ʉʫʪʴ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ (1350-1450Áʉ) ʩʞʠʛʘʥʠʠ ʥʘʚʝʩʢʠ ʫʛʣʷ ʚ ʪʦʢʝ ʢʠʩʣʦʨʦʜʘ. 

ʇʨʠ ʵʪʦʤ ʚʩʷ ʩʝʨʘ ʧʝʨʝʭʦʜʠʪ ʚ SO2, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʜʝʪʝʢʪʦʨʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʩʯʠʪʳʚʘʶʪ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ ʫʛʣʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʫʛʣʝʨʦʜʘ (C) ʠ ʚʦʜʦʨʦʜʘ (H) 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʷʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʚ ʧʨʦʙʘʭ 

ʫʛʣʷ ʧʨʦʚʦʜʠʣʠ ʥʘ CHN-ʘʥʘʣʠʟʘʪʦʨʝ TruSpec (LECO) ʧʦ ɻʆʉʊ 32979-2014 

çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʨʦʜʘ, 

ʚʦʜʦʨʦʜʘ ʠ ʘʟʦʪʘè. ʋʛʣʝʨʦʜ ʠ ʚʦʜʦʨʦʜ ʚ ʫʛʣʷʭ ʦʧʨʝʜʝʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʦʜʥʦʡ 

ʥʘʚʝʩʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʛʣʷ ʧʫʪʝʤ ʝʛʦ ʧʦʣʥʦʛʦ ʩʞʠʛʘʥʠʷ ʚ ʪʦʢʝ ʢʠʩʣʦʨʦʜʘ. 

ʇʨʦʜʫʢʪʳ ʩʞʠʛʘʥʠʷ ʉʆ2 ʠ ʅ2ʆ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʝʨʝʩʯʠʪʳʚʘʶʪ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ ʫʛʣʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʘ (F) 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʬʪʦʨʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 59014-

2020 çʋʛʣʠ ʙʫʨʳʝ ʢʘʤʝʥʥʳʝ ʠ ʘʥʪʨʘʮʠʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʘè. ʉʫʪʴ 

ʠʩʧʳʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʞʠʛʘʥʠʠ ʥʘʚʝʩʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʛʣʷ ʚ 

ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʝ ʚ ʩʨʝʜʝ ʩʞʘʪʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʪʚʦʨʘ 
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ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʧʘʨʦʚ ʩʦʝʜʠʥʝʥʠʡ ʬʪʦʨʘ. 

ʇʦʩʣʝ ʩʞʠʛʘʥʠʷ ʧʨʦʙʳ ʫʛʣʷ ʝʤʢʦʩʪʴ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʙʦʤʙʳ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ. ɺʝʩʴ ʨʘʩʪʚʦʨ ʩʦʙʠʨʘʶʪ ʚ ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥ. ɺ ʧʦʣʫʯʝʥʥʦʤ 

ʨʘʩʪʚʦʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʮʠʪʨʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟʤʝʨʷʶʪ ʧʦʪʝʥʮʠʘʣ 

ʬʪʦʨʠʜ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʠʜ-ʠʦʥʦʚ 

ʧʨʦʚʦʜʷʪ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʤʫ ʛʨʘʜʫʠʨʦʚʦʯʥʦʤʫ ʛʨʘʬʠʢʫ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʤʳʰʴʷʢʘ (As) ʠ ʩʝʣʝʥʘ (Se) 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʫʛʣʷʭ ʤʳʰʴʷʢʘ ʠ ʩʝʣʝʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ ʈ 54242-

2020 çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʤʳʰʴʷʢʘ 

ʠ ʩʝʣʝʥʘè. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʚ ʩʧʝʢʘʥʠʠ ʥʘʚʝʩʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʛʣʷ ʩʦ 

ʩʤʝʩʴʶ ʕʰʢʘ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 800Áʉ ʜʦ ʧʦʣʥʦʛʦ 

ʫʜʘʣʝʥʠʷ ʩʛʦʨʘʝʤʳʭ ʚʝʱʝʩʪʚ. ɼʘʣʝʝ ʩʦʝʜʠʥʝʥʠʷ ʤʳʰʴʷʢʘ ʠ ʩʝʣʝʥʘ ʠʟʚʣʝʢʘʶʪ ʠʟ 

ʦʩʪʘʪʢʘ ʧʦʩʣʝ ʩʧʝʢʘʥʠʷ ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʳʰʴʷʢʘ ʠ ʩʝʣʝʥʘ ʚ ʧʦʣʫʯʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ 

ʘʪʦʤʠʟʘʮʠʝʡ ʥʘ ʧʨʠʙʦʨʝ ʄɻɸ-1000. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ (Hg) 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ ʫʛʣʷ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʨʪʫʪʠ ʈɸ-915ʄ, 

ʦʩʥʘʱʝʥʥʦʤ ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʧʨʠʩʪʘʚʢʦʡ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 59176-2020 çʊʦʧʣʠʚʦ 

ʪʚʝʨʜʦʝ ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʷʤʦʛʦ 

ʩʞʠʛʘʥʠʷè. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʧʨʦʙʳ ʫʛʣʷ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʘʪʦʤʠʟʘʮʠʷ ʨʪʫʪʠ. ʀʟʤʝʨʝʥʠʝ ʘʪʦʤʥʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ ʨʪʫʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʝʟʦʥʘʥʩʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 253,7 ʥʤ ʩ 

ʢʦʨʨʝʢʮʠʝʡ ʥʝʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʘ ɿʝʝʤʘʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: B, Be, Ca, Co, 

Cd, Cr, Fe, Mg, Mn, Mo, Ni, P, Pb, Sr, V ʠ Zn ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʛʣʷʭ ʧʨʦʚʦʜʠʣʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʘʚʝʩʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʛʣʷ 
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ʤʝʜʣʝʥʥʦ ʦʟʦʣʷʝʪʩʷ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500Áʉ. ʇʦʣʫʯʝʥʥʘʷ ʟʦʣʘ ʩ 

ʧʦʤʦʱʴʶ ʩʤʝʩʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʧʝʨʝʚʦʜʠʣʩʷ ʚ ʨʘʩʪʚʦʨ, ʠ ʘʥʘʣʠʟʠʨʫʝʪcʷ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʘʢʨʦ- ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ICP-AES). 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʧʣʘʩʪʦʚ çɺʝʨʭʥʠʡè ʠ 

çʅʠʞʥʠʡè ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʥʰʣʠʬ-ʙʨʠʢʝʪʘʭ, 

ʟʘʛʦʪʦʚʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 

55663-2013 çʄʝʪʦʜʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʛʣʝʡ. ʏʘʩʪʴ 2. ʄʝʪʦʜʳ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʫʛʣʝʡè. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʘʥʰʣʠʬ-ʙʨʠʢʝʪʦʚ ʠʟ ʧʨʦʙ ʙʫʨʦʛʦ ʫʛʣʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʰʝʣʣʘʢ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʚʝʣʠʯʠʥʳ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʨʘʞʝʥʠʷ ʚʠʪʨʠʥʠʪʘ ʙʫʨʳʭ ʫʛʣʝʡ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʴʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ BX51 OLYMPUS ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

ʈ 55662-2013 çʄʝʪʦʜʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʛʣʝʡ. ʏʘʩʪʴ 3. ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʮʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘè ʠ ɻʆʉʊ ʈ 55659-2013 çʄʝʪʦʜʳ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʛʣʝʡ. ʏʘʩʪʴ 5. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʦʪʨʘʞʝʥʠʷ ʚʠʪʨʠʥʠʪʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘè. 

 

2.3 ʊʝʨʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʨʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʞʠʛʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘ ʧʨʠʙʦʨʝ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ STA 449C Jupiter (Netzsch) 

ʚ ʠʥʝʨʪʥʦʡ (ʘʨʛʦʥ) ʠ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ (ʚʦʟʜʫʭ) ʩʨʝʜʘʭ. ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 30 ʜʦ 900 Üʉ ʚ ʢʦʨʫʥʜʦʚʳʭ ʪʠʛʣʷʭ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 20Üʉ/ʤʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ (ʊɻ-ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ 

ʦʙʨʘʟʮʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʢʨʠʚʳʝ ɼʊɻ) ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Proteus (Netzsch).  
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ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʫʨʳʭ ʫʛʣʝʡ ʦʙʦʠʭ ʧʣʘʩʪʦʚ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʘʭ [94; 95]. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ 

ʧʦʣʦʞʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʣʦʞʥʳʡ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʨʘʟʣʦʞʝʥʠʷ ʫʛʣʝʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʭ ʩʪʘʜʠʡ (i), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʠʤʝʨ, ʫʜʘʣʝʥʠʝ 

ʚʣʘʛʠ, ʥʘʙʦʨ ʤʘʩʩʳ (ʩʦʨʙʮʠ)̫ ʠ ʛʦʨʝʥʠʝ. ɼʘʥʥʳʝ ʩʪʘʜʠʠ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʊɻ ʢʨʠʚʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʩʪʘʜʠʠ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ. ɸ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʵʪʠʭ ʩʪʘʜʠʷʭ, ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʨʝʘʢʮʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩ ʢʠʥʝʪʠʢʦʡ ʧʦʪʝʨʠ ʤʘʩʩʳ Mi ʚ ʚʠʜʝ 

ʫʨʘʚʥʝʥʠʷ: 

 ( )i
i i

dM
k M t

dt
=-  (2.8) 

 
iE

RT
i ik Ae

-

=  (2.9) 0(1 )T T at= +  (2.10) 

ʛʜʝ Mi ï ʤʘʩʩʘ i-ʦʡ ʬʨʘʢʮʠʠ ʫʛʣʷ, Ei ï ʵʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ, Ai ï 

ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʤʥʦʞʠʪʝʣʴ, R ï ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, ki ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ 

ʨʘʟʣʦʞʝʥʠʷ i-ʦʡ ʬʨʘʢʮʠʠ, ʊ0 ï ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʫʨʘʚʥʝʥʠʝ (2.10) 

ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ a.  

ʉʢʦʨʦʩʪʴ ʪʝʨʤʦʨʘʟʣʦʞʝʥʠʷ i-ʦʡ ʬʨʘʢʮʠʠ ʫʛʣʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ:  

 0 (1 )
( )

iE

RT ati
i i i

dM
W Ae M t

dt

-
+

=- =  (2.11) 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ i-ʦʡ ʬʨʘʢʮʠʠ ʫʛʣʷ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ 0idW

dT
=  ʧʨʠ ʊ=ʊim, ʛʜʝ ʊim ï ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ i-ʦʡ ʬʨʘʢʮʠʠ ʫʛʣʷ. ʉ ʫʯʝʪʦʤ 

ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʘʚʪʦʨʳ ʤʝʪʦʜʠʢʠ ʫʩʪʘʥʦʚʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʘʢʪʠʚʘʮʠʠ ʠ 

ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʤʥʦʞʠʪʝʣʝʤ ʩ ʚʝʣʠʯʠʥʘʤʠ Mim, Tim ʠ Wim, ʢʦʪʦʨʳʝ 
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ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʊɻ-ʢʨʠʚʳʭ, ʠ ʚʳʚʝʣʠ ʩʣʝʜʫʶʱʠʝ ʨʘʚʝʥʩʪʚʘ 

ʜʣʷ Mi(T) ʠ Wi(T): 

 

0

0 0

0 0 0

( ) exp exp exp

1, 1,

i i i
i i i

i i i i

A E ET
M T M A

a T RT RT

E E E E

RT RT RT RT

è å å õå õ
= - - - -é æ æ öæ öæ ç ÷é ç ÷çê

øõå õå õ
- - + - ùöæ öæ ö öç ÷ ùç ÷÷ú

Ei Ei

 (2.12) 

 

0

0 0

0 0

( ) exp exp exp

1, 1,

i i i i i
i i i

i i i i

E A E A ET
W T M A

RT a T RT a RT

A E E E

a RT RT RT

è å õå õ
=- - - + -é æ öæ ö

ç ÷ ç ÷ê

øõå å õå õ
+ - - - ùöæ æ öæ öæ öç ÷ ùç ÷ç ÷ú

Ei Ei

 (2.13) 

ʛʜʝ Ei(n,x) ï ʠʥʪʝʛʨʘʣʴʥʘʷ ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ [96]:  
1

exp( )
( , )

n

xt
n x dt

t

¤
-

=ñEi  (2.14) 

ʀʩʧʦʣʴʟʫʷ ʫʢʘʟʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʣʷ ʦʩʥʦʚʥʳʭ ʩʪʘʜʠʡ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʫʛʣʝʡ ʠʭ ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ, ʟʥʘʯʝʥʠʷ 

ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʤʥʦʞʠʪʝʣʷ ʠ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ. 

ʊʝʨʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʠʭ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʧʨʠʙʦʨʝ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

STA 449C Jupiter (Netzsch) ʚ ʠʥʝʨʪʥʦʡ (ʘʨʛʦʥ) ʩʨʝʜʝ. ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 30 ʜʦ 900 Üʉ ʚ ʧʣʘʪʠʥʦ-ʨʦʜʠʝʚʳʭ ʪʠʛʣʷʭ 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 10Üʉ/ʤʠʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʊɻ-

ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʢʨʠʚʳʝ. 

ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʠ ʤʥʦʛʦʩʪʘʜʠʡʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʨʘʩʯʝʪ ʠʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ. 
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2.4 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʦʢʫʩʢʦʚʘʥʥʦʛʦ 

ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʠʟ ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ, ʛʜʝ ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʦʚʳʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ 

ʩʤʝʩʠ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʥʘʧʦʣʥʝʥʠʷ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʛʦʨʷʯʝʤ ʧʨʝʩʩʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʟʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦʪʚʝʯʘʶʪ ʝʛʦ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʪʘʢʠʝ ʢʘʢ 

ʣʠʛʥʠʥ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʘ. ʆʜʥʦʡ ʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʶ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʢʣʦʚʘʥʠʷ 

ʧʦʣʠʤʝʨʘ, ʧʨʦʠʩʭʦʜʠʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʚ ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʵʣʘʩʪʠʯʥʦʛʦ ʠ 

ʚʷʟʢʦʪʝʢʫʯʝʛʦ ʩʦʩʪʦʷʥʠʡ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʘʜʛʝʟʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʣʠʤʝʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ [97]. ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʨʝʩʩʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʤʝʪʦʜʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʘ DMA 242C (Netzsch, ɻʝʨʤʘʥʠʷ).  

 

 

ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʨʝʚʝʩʥʦʡ ʧʣʘʩʪʠʥʳ ʠʟ 

ʩʦʩʥʳ ʚ ʨʝʞʠʤʝ ʪʨʝʭʪʦʯʝʯʥʦʛʦ ʠʟʛʠʙʘ 
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ʇʨʠʥʮʠʧ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʙʨʘʟʝʮ ʦʩʮʠʣʣʠʨʫʶʱʝʡ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʨʘʪʥʦʛʦ ʦʪʢʣʠʢʘ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ ʥʘʢʦʧʣʝʥʠʷ E¡ (ʫʧʨʫʛʠʡ 

ʤʦʜʫʣʴ), ʤʦʜʫʣʝ ʧʦʪʝʨʴ E¡¡ (ʚʷʟʢʠʡ ʤʦʜʫʣʴ), ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ 

tand (ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʤʦʜʫʣʷ ʚʷʟʢʦʩʪʠ ʢ ʤʦʜʫʣʶ ʫʧʨʫʛʦʩʪʠ): 

cosE
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d
e

¯
¡=
¯

 (2.15) sinE
s

d
e

¯
¡¡=

¯
 (2.16) tan

E

E
d

¡¡
=
¡
 (2.17) 

ʛʜʝ s̄  ʠ ē  ï ʘʤʧʣʠʪʫʜʳ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, ŭ ï ʬʘʟʘ ʩʜʚʠʛʘ ʤʝʞʜʫ 

ʥʠʤʠ. ʄʦʜʫʣʴ ʥʘʢʦʧʣʝʥʠʷE¡ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʧʨʫʛʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 

ʵʥʝʨʛʠʶ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʮʠʢʣʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʤʦʜʫʣʴ ʧʦʪʝʨʴ E¡¡ 

ʧʦʢʘʟʳʚʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʨʘʩʩʝʠʚʘʪʴ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ 

ʪʝʧʣʘ. ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʪʝʨʷʥʥʦʡ ʵʥʝʨʛʠʠ [98]. 

ʀʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʝʞʠʤʝ ʪʨʝʭʪʦʯʝʯʥʦʛʦ ʠʟʛʠʙʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʯʘʩʪʦʪʝ 1 ɻʮ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 25Áʉ ʜʦ 300Áʉ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ (ʘʨʛʦʥ) 

(ʈʠʩʫʥʦʢ 6). ʆʙʨʘʟʮʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʨʝʚʝʩʥʳʝ ʧʣʘʩʪʠʥʢʠ ʠʟ 

ʩʦʩʥʳ (20ʭ10ʭ3ʤʤ) ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʜʘ ʠʛʨʘʝʪ ʨʦʣʴ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʜʨʝʚʝʩʠʥʝ 

[99], ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʠʩʧʳʪʘʥʠʶ 

çʫʚʣʘʞʥʝʥʥʳʝè ʠ çʩʫʭʠʝè ʦʙʨʘʟʮʳ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʴ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʧʦʤʝʱʝʥʘ ʚ 

ʵʢʩʠʢʘʪʦʨʳ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠ ʚʳʜʝʨʞʘʥʘ ʪʘʤ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ. ʆʙʱʠʡ 

ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣ 10-15%. ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʚʳʩʫʰʝʥʘ ʜʦ 

ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʧʨʫʛʦʛʦ ʠ ʚʷʟʢʦʛʦ ʤʦʜʫʣʷ 

çʫʚʣʘʞʥʝʥʥʳʭè ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ.  

ʉʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ 

ʩʦʩʥʳ ʚʦ ʚʨʝʤʷ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʠ, ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ JEOL JSM-7800F ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʧʨʝʩʩʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 
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ʧʨʝʩʩʦʚʘʥʠʷ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʢʨʫʧʥʦʩʪʴ 

ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ï ʤʝʥʝʝ 1,25ʤʤ; ʚʣʘʞʥʦʩʪʴ ʩʳʨʴʷ ï 10%; ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 

ï 50 ʄʇʘ; ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ ï 25Üʉ ʠ 100Üʉ. ʇʦʩʣʝ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ 

ʦʙʨʘʟʮʳ ʦʭʣʘʞʜʘʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʭʨʘʥʠʣʠʩʴ (ʥʝ ʤʝʥʝʝ 1 ʩʫʪʦʢ) 

ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʨʠʢʝʪʘ.  

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʢʘʢ ʚʥʝʰʥʷʷ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʝʮ ʙʳʣ ʨʘʟʨʝʟʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʠʣʦʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʧʦʣʘʤ. ʉʥʠʤʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʷʭ 150 ʠ 500 ʨʘʟ. 

 

2.5 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʙʫʨʳʡ 

ʫʛʦʣʴ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʢʨʫʧʥʦʩʪʴʶ ʯʘʩʪʠʮ 

ʤʝʥʝʝ 2,5 ʤʤ ʠ ʜʨʝʚʝʩʠʥʘ ʩʦʩʥʳ ʢʨʫʧʥʦʩʪʴʶ ʤʝʥʝʝ 1,25 ʤʤ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʙʨʠʢʝʪʦʚ ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

ɺʘʨʴʠʨʦʚʘʣʠʩʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, 

ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʨʝʩʩ-ʬʦʨʤʘʭ ʜʠʘʤʝʪʨʦʤ 2,5 ʩʤ. 

ɻʦʪʦʚʳʝ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʨʘʟʤʝʨʳ 25ʭ25 ʤʤ, ʘ ʪʘʢʞʝ ʚʝʩ 15Ñ0,5 ʛ (ʨʠʩʫʥʦʢ 7).  

 

ʈʠʩʫʥʦʢ 7 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʧʳʪʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

ʈʠʩʫʥʦʢ 8 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ (ůʩʞ, ʄʇʘ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

21289-2018 çɹʨʠʢʝʪʳ ʫʛʦʣʴʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠè. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʝʥ 

ʚʳʜʝʨʞʘʪʴ ʙʨʠʢʝʪ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ. ɽʛʦ ʦʧʨʝʜʝʣʷʶʪ ʧʦʩʪʝʧʝʥʥʳʤ 

ʩʜʘʚʣʠʚʘʥʠʝʤ ʙʨʠʢʝʪʘ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ ʠʣʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ UTS-20. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ 

ʫʩʨʝʜʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʥʝ ʤʝʥʝʝ 7 ʦʙʨʘʟʮʦʚ.  

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʩʙʨʘʩʳʚʘʥʠʠ ʙʨʠʢʝʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʝ, 

ʦʧʠʩʘʥʥʦʡ ʚ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ [100], ʢʘʢ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʩ ʤʘʣʳʤ ʚʝʩʦʤ. ʊʘʢ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʤʝʪʦʜʦʤ ʩʙʨʘʩʳʚʘʥʠʷ ʧʦ 

ʜʝʡʩʪʚʫʶʱʝʤʫ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ 21289-2018 çɹʨʠʢʝʪʳ 
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ʫʛʦʣʴʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠè ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʤʝʥʝʝ 4 

ʢʛ ʙʨʠʢʝʪʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦ- ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʦʙʨʘʟʮʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ 

ʧʨʦʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʦʢʫʩʢʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ.  

ʉʫʪʴ ʠʩʧʳʪʘʥʠʷ ʙʨʠʢʝʪʦʚ ʤʝʪʦʜʦʤ ʩʙʨʘʩʳʚʘʥʠʷ ʧʦ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʨʘʩʳʚʘʥʠʠ ʙʨʠʢʝʪʘ ʩ ʚʳʩʦʪʳ 1,85 ʤ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʫ. 

ʉʙʨʘʩʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʷʪ 4 ʨʘʟʘ. ʇʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʩʙʨʘʩʳʚʘʥʠʷ ʩʦʙʠʨʘʶʪ ʚʩʝ 

ʢʫʩʢʠ ʙʨʠʢʝʪʘ ʠ ʧʨʦʩʝʠʚʘʶʪ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 2,5 ʤʤ. ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʙʨʘʩʳʚʘʥʠʠ (ʇʄʉ), ʚ ʧʨʦʮʝʥʪʘʭ, ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 100ʄʉ

m
ʇ

M
= Ö  (2.18) 

ʛʜʝ m ï ʤʘʩʩʘ ʥʘʜʨʝʰʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʙʦʣʝʝ 2,5 ʤʤ ʧʦʩʣʝ 

ʠʩʧʳʪʘʥʠʷ; 

M ï ʤʘʩʩʘ ʙʨʠʢʝʪʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʠʩʧʳʪʘʥʠʶ. 

ʈʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜʦʙʥʦ ʤʝʭʘʥʠʟʤʫ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ. ʂʦʥʝʯʥʘʷ ʧʨʦʯʥʦʩʪʴ 

ʙʨʠʢʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʙʨʘʪʠʤʳʭ (ʫʧʨʫʛʦʝ ʨʘʩʰʠʨʝʥʠʝ) ʠ 

ʥʝʦʙʨʘʪʠʤʳʭ (ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ) ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ. 

ʅʘ ʚʝʣʠʯʠʥʫ ʦʙʨʘʪʠʤʳʭ ʠ ʥʝʦʙʨʘʪʠʤʳʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ ʧʦʤʠʤʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣ 

ʦʮʝʥʝʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʧʨʫʛʠʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ (ʂ1) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʨʫʛʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (ʂ2)) ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʤʦʥʦʛʨʘʬʠʠ 

ʈʝʰʝʪʥʠʢʦʚʘ ʀ.ɼ. [33]. ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 9.  

 

ʈʠʩʫʥʦʢ 9 ï ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜ ʧʨʝʩʩʦʚʘʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ɺ ʥʘʯʘʣʝ ʧʨʝʩʩʦʚʘʥʠʷ ʙʨʠʢʝʪʥʘʷ ʩʤʝʩʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʡ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʅ1, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ. ɺ 

ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʩʴ ʫʧʣʦʪʥʷʝʪʩʷ ʜʦ ʚʳʩʦʪʳ ʅ2, ʘ ʧʦʩʣʝ ʩʥʷʪʠʷ 

ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ ʩʚʦʝʡ ʢʦʥʝʯʥʦʡ ʚʳʩʦʪʳ ʅӾ2. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʳ ʫʧʣʦʪʥʝʥʠʷ (h1), ʫʧʨʫʛʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (h2), ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ (ʂ1) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʨʫʛʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (ʂ2): 

 1 1 2h H H= -  (2.19) 2 2 2h H H¡= -  (2.20) 

 1
1

2

ʅ
ʂ

ʅ
=  (2.21) 2

2

2

ʅ
ʂ

ʅ

¡
=  (2.22) 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʚʝʣʠʯʠʥʫ ʫʧʣʦʪʥʝʥʠʷ, ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ 

ʫʧʨʫʛʠʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʠ. 
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ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ (ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ï 5 ʤʘʩ. %, 10 ʤʘʩ. % ʠ 15 

ʤʘʩ. %), ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ 200 ʄʇʘ, ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ 10%, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ 

100Üʉ) ʙʳʣʘ ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʀʇʅɻ ʉʆ ʈɸʅ (ʛ. 

ʗʢʫʪʩʢ). ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʟʘʱʠʱʝʥʘ ʦʪ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʠ ʨʘʟʤʝʱʘʣʘʩʴ ʧʦʜ ʥʘʚʝʩʦʤ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʨʘʟʤʝʱʘʣʘʩʴ ʥʘ ʦʪʢʨʳʪʦʡ 

ʧʣʦʱʘʜʢʝ (ʨʠʩʫʥʦʢ 10). ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʠʤʠʪʠʨʦʚʘʣʠ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ 

ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ.  

 

ʈʠʩʫʥʦʢ 10 ï ʆʙʨʘʟʮʳ ʙʨʠʢʝʪʦʚ, ʚʳʩʪʘʚʣʝʥʥʳʝ ʥʘ ʭʨʘʥʝʥʠʝ ʧʦʜ ʦʪʢʨʳʪʳʤ 

ʥʝʙʦʤ 

ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʥʘʯʘʪʦ ʚ ʠʶʣʝ 2017 ʛ. ʩʨʦʢʦʤ ʥʘ 12 ʤʝʩʷʮʝʚ. 

ɺʦ ʚʨʝʤʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ, ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʨʠʢʝʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʛʨʘʬʠʢʫ: 

ʩʧʫʩʪʷ 1 ʤʝʩʷʮ, 2 ʤʝʩʷʮʘ, 3 ʤʝʩʷʮʘ, 6 ʤʝʩʷʮʝʚ ʠ 12 ʤʝʩʷʮʝʚ.  

ʊʘʢ ʢʘʢ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʩʨʦʢʘ ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʥʘʭʦʜʠʣʠʩʴ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʩʣʝ ʠʭ ʧʦʣʥʦʛʦ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʜ ʚʟʚʝʰʠʚʘʥʠʝʤ ʦʙʨʘʟʮʳ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʧʨʠ 



59 
 
 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, ʘ ʠʩʧʳʪʘʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʩʥʷʪʠʷ ʦʙʨʘʟʮʦʚ ʩ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ. ɺʦ 

ʚʨʝʤʷ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʚʟʚʝʰʠʚʘʥʠʷ ʠ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʪʦʡ ʞʝ ʩʭʝʤʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʧʣʦʪʚʦʨʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 147-2013 çʊʦʧʣʠʚʦ ʪʚʝʨʜʦʝ 

ʤʠʥʝʨʘʣʴʥʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʠ ʨʘʩʯʝʪ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷè. 
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ɻʃɸɺɸ 3. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʒɽʂʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1 ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʙʫʨʭr ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʫʨʳʝ ʫʛʣʠ ʧʣʘʩʪʦʚ 

çɺʝʨʭʥʠʡè ʠ çʅʠʞʥʠʡè ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʚʦʝʤʫ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʙʣʠʟʢʠ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʜʘʥʥʳʝ ʫʛʣʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʣʫʤʘʪʦʚʳʝ ʠ ʤʘʪʦʚʳʝ, ʧʣʦʪʥʳʝ ʩ ʣʠʥʟʦʚʠʜʥʦ-ʧʦʣʦʩʯʘʪʦʡ, ʰʪʨʠʭʦʚʘʪʦʡ ʠ 

ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɼʣʷ ʥʠʭ ʩʚʦʡʩʪʚʝʥʝʥ ʫʛʣʦʚʘʪʳʡ, ʩʪʫʧʝʥʯʘʪʳʡ ʠʟʣʦʤ, 

ʧʣʠʪʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ. ʇʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʢ ʛʝʣʠʪʦʣʠʪʦʚʳʤ 

ʛʫʤʫʩʦʚʳʤ ʫʛʣʷʤ. ɺ ʫʛʣʷʭ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʦʩʪʘʪʢʠ ʜʨʝʚʝʩʠʥʳ, 

ʧʘʨʝʥʭʠʤʥʳʭ ʠ ʢʦʨʦʚʳʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ [12]. 

 

ʊʘʙʣʠʮʘ 7 ï ʈʝʟʫʣʴʪʘʪʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

ʇʣʘʩʪ 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

Ro,r, % 

Vt Sv I L MM 

ɺʝʨʭʥʠʡ 91,5 - 2,5 6,0 - 0,36 

ʅʠʞʥʠʡ 89,0 - 6,0 4,5 0,5 0,37 

ʇʨʠʤʝʯʘʥʠʝ: Vt ï ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʚʠʪʨʠʥʠʪʘ, Sv ï ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʩʝʤʠʚʠʪʨʠʥʠʪʘ, I ï ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ 

ʠʥʝʨʪʠʥʠʪʘ, L ï ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʣʠʧʪʠʥʠʪʘ, MM ï ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ, Ro,r, - ʧʨʦʠʟʚʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʝʥʠʷ ʚʠʪʨʠʥʠʪʘ. 

 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 7. ɺ ʤʘʮʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʪʨʠʥʠʪ. ɺ 
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ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʮʝʨʘʣʳ ʛʨʫʧʧʳ 

ʠʥʝʨʪʠʥʠʪʘ ʠ ʣʠʧʪʠʥʠʪʘ. ʇʨʠ ʵʪʦʤ ʙʫʨʳʝ ʫʛʣʠ çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʪʠʥʠʪʘ, ʯʝʤ ʫʛʣʠ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ. ɺ ʫʛʣʷʭ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʩʪʘʜʠʠ ʫʛʣʝʬʠʢʘʮʠʠ ʣʠʧʪʠʥʠʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʠʪʨʠʥʠʪʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʦʜʘ, ʚʳʭʦʜʦʤ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʠ ʩʤʦʣ, ʘ ʪʘʢʞʝ 

ʩʦʜʝʨʞʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [101]. ɺ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [12] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʙʫʨʳʭ ʫʛʣʷʭ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʠʧʪʠʥʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʝʟʠʥʠʪʦʤ. ʈʝʟʠʥʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʤʦʣ ʠ ʞʠʨʦʚ. ɺ 

ʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʟʠʥʠʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʪʝʨʧʝʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʁʪ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣ rʉ15ʅ24 (ʩʝʩʢʚʠʪʝʨʧʝʥ), ʉ33ʅ48 (ʪʨʠʪʝʨʧʝʥ). ʇʨʠʩʫʪʩʪʚʠʝ ʚ 

ʙʫʨʳʭ ʫʛʣʷʭ ʨʝʟʠʥʠʪʘ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, 

ʪʘʢ ʢʘʢ ʣʠʧʦʠʜʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʩʚʷʟʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʪʘʢ ʠ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʩʤʘʟʢʠ, ʫʤʝʥʴʰʘʷ ʪʨʝʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʩʩʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 8.  

ʊʘʙʣʠʮʘ 8 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʣʘʩʪ Wt, % Wa, % Ad, %  Vdaf, %  
Qs

daf, 

ʢʢʘʣ/ʢʛ 
ʉd, % Hd, % St

d, % 

ɺʝʨʭʥʠʡ 29,0 8,7 14,8 49,0 6807 65,0 4,67 0,24 

ʅʠʞʥʠʡ 32,7 10,6 12,8 46,1 6729 64,8 4,53 0,33 

ʇʨʠʤʝʯʘʥʠʝ: Wt, % - ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, Wa, % - ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʚʣʘʛʘ, Ad, % 

- ʟʦʣʴʥʦʩʪʴ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ ʪʦʧʣʠʚʘ, Vdaf, % - ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ (ʥʘ 

ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʦʧʣʠʚʘ), Qs
daf, ʢʢʘʣ/ʢʛ ï ʚʳʩʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ 

ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, Sd, % - ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʦʧʣʠʚʘ, ʉd, % - ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ, ʅd, % - ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ ʥʘ ʩʫʭʦʝ ʩʦʩʪʦʷʥʠʝ 
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ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʫʛʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʚʣʘʛʠ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʟʦʣʴʥʦʩʪʴʶ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʩʝʨʳ, ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʋʛʦʣʴ ʧʣʘʩʪʘ çɺʝʨʭʥʠʡè 

ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʚʣʘʛʠ, ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʠ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ ʚ ʫʛʣʷʭ ʨʘʟʥʳʭ ʧʣʘʩʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʙʫʨʳʭ ʫʛʣʷʭ 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʙʫʨʳʭ ʫʛʣʷʭ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʤʘʢʨʦ- ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣʠʮʘ 9 ï ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʙʘʭ ʙʫʨʦʛʦ ʫʛʣʷ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʛ/ʪ) [102] 

ʕʣʝʤʝʥʪ 
ɺʝʨʭʥʠʡ 

ʧʣʘʩʪ 

ʅʠʞʥʠʡ 

ʧʣʘʩʪ 

ʂʣʘʨʢ ʜʣʷ ʙʫʨʳʭ 

ʫʛʣʝʡ [103] 

F 50 45 90Ñ7 

Hg 0,030 0,027 0,10Ñ0,01 

As ʥ.ʧ.ʦ.ʘ ʥ.ʧ.ʦ. 7,6Ñ1,3 

B 187,7 211,0 56Ñ3 

Ba 163,5 278,6 150Ñ20 

Be 0,30 0,49 1,2Ñ0,1 

Ca 8366,9 13606,7 - 

Cd ʥ.ʧ.ʦ. ʥ.ʧ.ʦ. 0,24Ñ0,04 

Co 3,8 8,3 4,2Ñ0,3 

Cr 14,1 11,4 15Ñ1 

Fe 5026,4 6237,8 - 

Mg 4415,0 1402,0 - 

Mn 92,3 136,7 100Ñ6 

Ni 6,2 8,0 9,0Ñ0,9 

P 11,1 7,1 200Ñ30 

Pb ʥ.ʧ.ʦ. ʥ.ʧ.ʦ. 6,6Ñ0,4 

Se ʥ.ʧ.ʦ. ʥ.ʧ.ʦ. 1,0Ñ0,15 

Sr 306,2 361,4 120Ñ10 

V 16,8 14,2 22Ñ2 

Zn 8,0 6,4 18Ñ1 

ʘ ï ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʣʘʨʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ [103]. ʆʪʤʝʯʝʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʫʛʣʷʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʪʦʨ, ʨʪʫʪʴ, ʙʝʨʠʣʣʠʡ, ʘ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʤʳʰʴʷʢ, 

ʢʘʜʤʠʡ, ʩʚʠʥʝʮ ʠ ʩʝʣʝʥ ʚ ʫʛʣʷʭ ʦʙʦʠʭ ʧʣʘʩʪʦʚ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ. ʉʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ï ʬʦʩʬʦʨʘ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʝʛʦ ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʢʣʘʨʢʦʚʦʝ ʟʥʘʯʝʥʠʝ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʤʘʛʥʠʷ ʠ ʙʦʨʘ. 

ɺʳʙʨʦʩʳ ʙʦʨʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʫʛʣʝʩʞʠʛʘʥʠʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʠʟ 

ʟʦʣʦʦʪʚʘʣʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʘʢʦ, 

ʠʟʚʝʩʪʥʦ [104], ʯʪʦ ʚ ʙʦʛʘʪʳʭ ʢʘʣʴʮʠʝʤ ʟʦʣʘʭ ʙʫʨʳʭ ʫʛʣʝʡ ʙʦʨ ʩʪʘʥʦʚʠʪʩʷ 

ʤʘʣʦʧʦʜʚʠʞʥʳʤ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʚ ʧʨʦʙʘʭ ʙʫʨʦʛʦ ʫʛʣʷ ʧʣʘʩʪʦʚ çɺʝʨʭʥʠʡè ʠ çʅʠʞʥʠʡè 

ʩʦʩʪʘʚʠʣʦ 306,2 ʛ/ʪ ʠ 361,4 ʛ/ʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʪʨʦʝ ʧʨʝʚʳʰʘʝʪ 

ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʢʣʘʨʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʥʝʤʥʦʞʢʦ ʥʠʞʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʳʭ ʫʛʣʝʡ ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʫʜʥʦʛʦ ʩʳʨʴʷ 

[105; 21].  

ʉʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʙʘʨʠʡ, ʢʦʙʘʣʴʪ, ʭʨʦʤ, ʤʘʨʛʘʥʝʮ, ʚʘʥʘʜʠʡ, 

ʥʠʢʝʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʣʘʨʢʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʫʛʣʷʭ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʝʝ ʟʘʛʨʷʟʥʝʥʠʶ [104]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʛʣʝʡ ʚ ʠʥʝʨʪʥʦʡ ʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 11. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʫʨʳʭ ʫʛʣʝʡ ʜʚʫʭ ʧʣʘʩʪʦʚ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʫ ʥʠʭ 2 ʩʪʘʜʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

(ʬʨʘʢʮʠʷ 0 ï ʩʪʘʜʠʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʪʝʨʤʠʯʝʩʢʠʤ ʨʘʟʣʦʞʝʥʠʝʤ, 

ʠ ʬʨʘʢʮʠʷ 2 ï ʩʪʘʜʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ). 
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ʈʠʩʫʥʦʢ 11 ï ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʪʝʨʠ ʤʘʩʩʳ (ʘ, ʚ), ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ 

(ʙ, ʛ) ʦʙʨʘʟʮʦʚ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʛʨʝʚʘ ʚ ʠʥʝʨʪʥʦʡ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʘʭ [102] 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʊɻ-ʢʨʠʚʳʭ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ, ʥʘ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʘʜʩʦʨʙʮʠʠ ʠ ʭʝʤʦʩʦʨʙʮʠʠ ʢʠʩʣʦʨʦʜʘ ʫʛʣʝʤ 

(ʬʨʘʢʮʠʷ 1) [95]. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʙʫʨʦʛʦ ʫʛʣʷ, 

ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʳ ʢʠʩʣʦʨʦʜʘ, ʙʳʩʪʨʦ ʚʩʪʫʧʘʷ ʚ ʨʝʘʢʮʠʶ, ʜʝʣʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʳʤ ʧʨʠʨʘʱʝʥʠʝ ʤʘʩʩʳ ʟʘ ʩʯʝʪ ʘʜʩʦʨʙʘʪʘ. ʕʪʘ ʩʪʘʜʠʷ ʙʦʣʴʰʝ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ ʠ ʘʥʪʨʘʮʠʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ [95; 106]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʙʫʨʳʭ 

ʫʛʣʝʡ ʨʘʟʥʳʭ ʧʣʘʩʪʦʚ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʦʤ ʙʣʠʟʦʢ, ʦʩʦʙʝʥʥʦ ʚ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʆʜʥʘʢʦ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫʛʦʣʴ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʧʨʦʷʚʣʷʝʪ 

ʙʦʣʴʰʫʶ ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʤʝʱʝʥʠʠ 
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ʠʥʪʝʨʚʘʣʘ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʚʝʱʝʩʪʚʘ (ʄ2) ʚ ʠʥʪʝʨʚʘʣʝ ʠʥʪʝʥʩʠʚʥʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʜʣʷ ʫʛʣʷ çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʥʘ 10% ʥʠʞʝ, ʯʝʤ ʜʣʷ ʫʛʣʷ çɺʝʨʭʥʝʛʦè 

ʧʣʘʩʪʘ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʠʝʡ ʘʢʪʠʚʘʮʠʠ (ʪʘʙʣʠʮʘ 10). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪʩʷ 

ʩ ʟʥʘʯʝʥʠʷʤʠ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ - ʫʛʣʠ ʧʣʘʩʪʘ çʅʠʞʥʠʡè ʠʤʝʶʪ ʙʦʣʝʝ 

ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʫʛʣʠ ʧʣʘʩʪʘ çɺʝʨʭʥʠʡè. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʨʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʛʣʷ: ʯʝʤ ʚʳʰʝ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, 

ʪʝʤ ʥʠʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʛʣʷ ʢ ʥʘʛʨʝʚʘʥʠʶ.  

 

ʊʘʙʣʠʮʘ 10 ï ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʩʪʨʫʢʮʠʠ ʫʛʣʝʡ ʚ ʠʥʝʨʪʥʝʡ ʩʨʝʜʝ  

ʇʣʘʩʪ 
ʊ ʠʥʪʝʨʚʘʣ, 

Üʉ 
M i, % ki, 1/ʤʠʥ A i, 1/ʤʠʥ 

Ei, ʢɼʞ/ 

ʤʦʣʴ 

ʌʨʘʢʮʠʷ 0 

ɺʝʨʭʥʠʡ 30-225 8,41 13,3 245,0 33,84 

ʅʠʞʥʠʡ 30-255 10,52 12,1 78,0 30,68 

ʌʨʘʢʮʠʷ 2 

ɺʝʨʭʥʠʡ 225-656 35,06 16,5 2,7 41,98 

ʅʠʞʥʠʡ 255-630 25,53 23,5 81,2 59,59 

ʇʨʠʤʝʯʘʥʠʝ: Mi - ʤʘʩʩʘ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʚʝʱʝʩʪʚʘ, ki ï ʢʦʥʩʪʘʥʪʘ 

ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, Ai - ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʤʥʦʞʠʪʝʣʴ, Ei ï ʵʥʝʨʛʠʷ 

ʘʢʪʠʚʘʮʠʠ, i - ʥʦʤʝʨ ʬʨʘʢʮʠʠ. 

ʈʘʟʥʘʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʫʛʣʝʡ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʚʦʟʤʦʞʥʦ ʦʙʫʩʣʦʚʣʝʥʘ 

ʨʘʟʣʠʯʠʝʤ ʚ ʠʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ. ɺ ʫʛʣʷʭ ʧʣʘʩʪʘ çʅʠʞʥʠʡè ʦʪʤʝʯʝʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʠʥʝʨʪʠʥʠʪʘ ʥʘ ʬʦʥʝ ʤʝʥʴʰʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʪʠʥʠʪʘ. ʄʘʮʝʨʘʣʳ ʛʨʫʧʧ ʚʠʪʨʠʥʠʪʘ, ʠʥʝʨʪʠʥʠʪʘ ʠ ʣʠʧʪʠʥʠʪʘ ʧʦ 

ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʠ ʩʚʦʡʩʪʚʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʊʘʢ, ʤʘʮʝʨʘʣʳ ʛʨʫʧʧʳ 

ʠʥʝʨʪʠʥʠʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʦʜʦʨʦʜʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʘʮʝʨʘʣʳ ʛʨʫʧʧʳ ʣʠʧʪʠʥʠʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʦʜʘ. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʠʟ ʣʠʧʪʠʥʠʪʘ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʣʝʪʫʯʠʭ ʧʨʦʜʫʢʪʦʚ, ʯʝʤ 

ʠʟ ʚʠʪʨʠʥʠʪʘ ʠ, ʦʩʦʙʝʥʥʦ, ʠʥʝʨʪʠʥʠʪʘ [101]. 
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ʊʘʙʣʠʮʘ 11 ï ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʫʛʣʝʡ  

ʇʣʘʩʪ 
ʊ ʠʥʪʝʨʚʘʣ, 

Üʉ 
M i, % ki, 1/ʤʠʥ A i, 1/ʤʠʥ 

Ei, ʢɼʞ/ 

ʤʦʣʴ 

ʌʨʘʢʮʠʷ 0 

ɺʝʨʭʥʠʡ 30-212 10,47 10,8 38,0 27,39 

ʅʠʞʥʠʡ 30-220 8,98 13,2 230,0 34,02 

ʌʨʘʢʮʠʷ 2 

ɺʝʨʭʥʠʡ 212-640 75,48 15,1 2,3 38,29 

ʅʠʞʥʠʡ 220-670 77,77 15,1 1,7 38,92 

 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʫʛʣʝʡ ʚ ʨʘʟʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʚ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʌʨʘʢʮʠʠ 0 (30-212Üʉ), ʜʣʷ ʫʛʣʝʡ ʧʣʘʩʪʘ 

çɺʝʨʭʥʠʡè ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ 

ʤʝʥʴʰʝʤ ʟʥʘʯʝʥʠʠ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʠʥʝʨʪʥʝʡ ʩʨʝʜʝ (ʪʘʙʣʠʮʘ 11). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 30-212Üʉ ʧʦʤʠʤʦ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ. ɺ ʠʥʪʝʨʚʘʣʝ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʬʨʘʢʮʠʷ 2) ʧʦʚʝʜʝʥʠʝ ʫʛʣʝʡ ʨʘʟʥʳʭ ʧʣʘʩʪʦʚ ʢʘʯʝʩʪʚʝʥʥʦ ʥʝ 

ʨʘʟʣʠʯʘʝʪʩʷ ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 

11.  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʙʫʨʳʭ ʫʛʣʝʡ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [95], ʪʦ ʚʠʜʥʦ, ʯʪʦ 

ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʛʣʫʙʠʥʝ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʠ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʫʛʣʠ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʣʠʟʢʠ ʢ 

ʙʫʨʳʤ ʫʛʣʷʤ ʂʘʥʩʢʦ-ɸʯʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

 

3.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 

ʉʦʩʪʘʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʫ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷ ï ʮʝʣʣʶʣʦʟʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʘ ʠ ʣʠʛʥʠʥ, ʢʦʪʦʨʳʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʝʸ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʎʝʣʣʶʣʦʟʘ ïʧʦʣʠʩʘʭʘʨʠʜ 
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ʣʠʥʝʡʥʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʠʟ ʤʦʥʦʤʝʨʥʳʭ ʟʚʝʥʴʝʚ 

ʦʩʪʘʪʢʦʚ ɓ-D-ʛʣʶʢʦʟʳ:  
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ʎʝʣʣʶʣʦʟʘ 

ʅʘ ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʫ ʮʝʣʣʶʣʦʟʳ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʚʥʫʪʨʠ- ʠ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʫʶʪʩʷ ʟʘ 

ʩʯʝʪ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. ɹʣʘʛʦʜʘʨʷ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʚʦʜʦʨʦʜʥʳʤ ʩʚʷʟʷʤ 

ʮʝʣʣʶʣʦʟʘ ʦʪʥʦʩʠʪʩʷ ʢ ʞʝʩʪʢʦʮʝʧʥʳʤ ʧʦʣʠʤʝʨʘʤ c ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚ ʬʦʨʤʝ ʤʠʢʨʦʬʠʙʨʠʣʣ [107]. 

ɻʝʤʠʮʝʣʣʶʣʦʟʘ ï ʪʦʞʝ ʧʦʣʠʩʘʭʘʨʠʜ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʮʝʣʣʶʣʦʟʳ, ʠʤʝʝʪ 

ʨʘʟʚʝʪʚʣʝʥʥʦʝ ʥʝʨʝʛʫʣʷʨʥʦʝ ʩʪʨʦʝʥʠʝ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʚʝʥʴʷ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʥʳ 

ʠʟ ʧʝʥʪʦʟʘʥʦʚ (D-ʂʩʠʣʦʟʘ ʠ L-ɸʨʘʙʠʥʦʟʘ) ʠ ʛʝʢʩʦʟʘʥʦʚ (D-ʄʘʥʥʦʟʘ, D-ɻʘʣʘʢʪʦʟʘ, 

D-ɻʣʶʢʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ) [48]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʛʝʤʠʮʝʣʣʶʣʦʟʘ ʚ 

ʜʨʝʚʝʩʠʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʩʤʝʰʘʥʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. 
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D-ʂʩʠʣʦʟʘ L-ɸʨʘʙʠʥʦʟʘ D-ʄʘʥʥʦʟʘ D-ɻʘʣʘʢʪʦʟʘ D-ɻʣʶʢʫʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

ʃʠʛʥʠʥ ï ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʠʤʝʶʱʠʡ ʪʨʝʭʤʝʨʥʫʶ ʩʝʪʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʦʙʨʘʟʦʚʘʥʥʫ ʁʠʟ ʬʝʥʠʣʧʨʦʧʘʥʦʚʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ: 
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C

C

C

OH  
ɻʚʘʷʮʠʣʧʨʦʧʘʥʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ 

ʉʠʨʠʥʛʠʣʧʨʦʧʘʥʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ 

n-ʛʠʜʨʦʢʩʠʬʝʥʠʣʧʨʦʧʘʥʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ 

 

ʊʘʙʣʠʮʘ 12 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʟʥʳʭ ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ, % [93] 

ʇʦʨʦʜʘ ʎʝʣʣʶʣʦʟʘ ʃʠʛʥʠʥ 

ɻʝʤʠʮʝʣʣʶʣʦʟʘ ʕʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ʇʝʥʪʦʟʘʥʳ ɻʝʢʩʦʟʘʥʳ 
ʈʘʩʪʚʦʨʠʤʳʝ  

ʚ ʚʦʜʝ 

ʈʘʩʪʚʦʨʠʤʳʝ  

ʚ ʵʬʠʨʝ 

ʉʦʩʥʘ 51.9 28.2 11.2 9.3 0.6 1.6 

ɽʣʴ 58.3 29.0 10.1 9.8 1.8 1.1 

ʃʠʩʪʚʝʥʥʠʮʘ 45.8 29.5 9.3 - 5.1 1.8 

ʇʠʭʪʘ 48,0 29,9 5,3 17,8 1,4 0,9 

ʂʝʜʨ 50,0 30,1 8,6 11,8 1,5 2,4 

ɼʫʙ 38,9 23,8 28,8 - 1,8 0,6 

ɹʫʢ 42,2 20,8 29,3 7,6 0,6 0,5 

ɹʝʨʝʟʘ 46.8 21.2 32.9 - 1.5 3.0 

ʂʣʝʥ 41,5 23,1 25,6 7,7 0,5 0,3 

ʆʩʠʥʘ 52.4 20.3 22.6 0.5 2.2 1.6 

 

ʃʠʛʥʠʥ ʰʠʨʦʢʦ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʜʨʝʚʝʩʠʥʝ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʷʭ: ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʣʠʛʥʠʥ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚʪʦʨʠʯʥʦʡ 

ʦʙʦʣʦʯʢʠ, çʩʚʦʙʦʜʥʳʡè ʣʠʛʥʠʥ ʚ ʚʠʜʝ ʛʣʦʙʫʣ, ʟʘʧʦʣʥʷʶʱʠʭ ʧʫʩʪʦʪʳ ʤʝʞʜʫ 

ʬʠʙʨʠʣʣʘʤʠ ʮʝʣʣʶʣʦʟʳ. ʃʠʛʥʠʥ ʩʧʦʩʦʙʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩ ʛʝʤʠʮʝʣʣʶʣʦʟʦʡ 

ʪʨʫʜʥʦʨʘʟʜʝʣʠʤʳʝ ʩʤʝʩʠ ï ʣʠʛʥʦʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʨʝʚʝʩʠʥʳ (ʮʝʣʣʶʣʦʟʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʘ, ʣʠʛʥʠʥ) ʥʘ ʛʨʘʥʠʮʝ ʠʭ ʨʘʟʜʝʣʘ [108]. 

ʉʯʠʪʘʝʪʩʷ [109], ʯʪʦ ʠʟ-ʟʘ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʤʷʛʯʘʪʴʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʥʥʦ ʣʠʛʥʠʥ ʚʳʧʦʣʥʷʝʪ ʩʚʷʟʫʶʱʫʶ ʬʫʥʢʮʠʶ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʜʨʝʚʝʩʥʳʭ ʦʢʫʩʢʦʚʘʥʥʳʭ ʪʦʧʣʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʣʠʛʥʠʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20% ʜʦ 30% 

(ʊʘʙʣʠʮʘ 12). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʛʥʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

ʜʨʝʚʝʩʠʥʳ. ɺ ʜʨʝʚʝʩʠʥʝ ʩʦʩʥʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, 

ʩʦʜʝʨʞʘʥʠʝ ʣʠʛʥʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ 28%. 

ʅʘ ʧʨʦʮʝʩʩ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ 

ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʪʘʢʠʝ, ʢʘʢ ʩʤʦʣʳ, ʤʘʩʣʘ, ʞʠʨʳ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʤʘʣʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʫʤʝʥʴʰʘʷ ʪʨʝʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʚʦ 

ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʤʘʟʢʠ, ʘ ʥʝ 

ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ [109].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʨʝʚʝʩʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʥʴʰʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʯʝʤ ʙʫʨʳʡ 

ʫʛʦʣʴ. ʀʥʪʝʥʩʠʚʥʘʷ ʩʪʘʜʠʷ ʝʸ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʪʝʢʘʝʪ ʚ ʫʟʢʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ (180-400Üʉ) ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ 

ʚʝʱʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʝʚʘ ʜʨʝʚʝʩʠʥʳ ʜʦ 1000Üʉ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ ʙʦʣʝʝ ʯʝʤ ʥʘ 80%, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 2 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫʙʳʣʴ ʤʘʩʩʳ ʫ ʙʫʨʦʛʦ ʫʛʣʷ (ʨʠʩʫʥʦʢ 12). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ 

ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 25-180Üʉ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʊɻ-

ʢʨʠʚʳʭ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʨʤʦʭʠʤʠʯʝʩʢʘʷ ʜʝʩʪʨʫʢʮʠʷ ʜʨʝʚʝʩʠʥʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʝʸ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ (ʨʠʩʫʥʦʢ 13).  
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ʈʠʩʫʥʦʢ 12 ï ɻʨʘʬʠʢʠ ʊɻ ʠ ɼʊɻ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ 

ɽʩʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ, ʪʦ ʥʘ ʨʠʩʫʥʢʝ 

12ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 25Áʉ ʜʦ 80Üʉ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ 

ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʷ Eǋ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 200Áʉ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʛʨʘʬʠʢʝ 

ʠʟʤʝʥʝʥʠʷ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ (ʨʠʩʫʥʦʢ 13ʙ) ʚ ʠʥʪʝʨʚʘʣʝ 25-180Áʉ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʤʦʣʝʢʫʣ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʝʛʤʝʥʪʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʮʝʧʠ ʧʦʣʠʤʝʨʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʩʥʠʞʝʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ [86ï89]. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʧʦʜʦʙʥʳʭ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʠʛʥʠʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʜʨʝʚʝʩʠʥʳ, 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 140Üʉ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʧʨʫʛʦʛʦ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʣʘʚʣʝʥʠʷ 

ʣʠʛʥʠʥʘ ï ʣʠʛʥʠʥ ʩʠʣʴʥʦ ʨʘʟʤʷʛʯʘʣʩʷ, ʩʪʘʥʦʚʠʣʩʷ ʚʷʟʢʠʤ ʠ ʣʠʧʢʠʤ [110].  

ʆʜʥʘʢʦ ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʜʫʣʷ Eǋ 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ ʚ ʜʠʘʧʘʟʦʥʝ 140-200Áʉ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʉʢʦʨʝʝ 

ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʣʠʛʥʠʥ ʚ ʜʨʝʚʝʩʠʥʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥ ʩ ʛʝʤʠʮʝʣʣʶʣʦʟʦʡ 

ʠ ʮʝʣʣʶʣʦʟʦʡ, ʦʙʨʘʟʦʚʳʚʘʷ ʣʠʛʥʦʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʵʪʦʤʫ ʧʨʠ 
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ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʨʝʚʝʩʠʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʦʪʜʝʣʴʥʦ ʣʠʛʥʠʥʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. 

 

ʈʠʩʫʥʦʢ 13 ï ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʷ (ʘ) ʠ ʤʦʜʫʣʷ 

ʧʦʪʝʨʴ (ʙ) ʜʣʷ çʫʚʣʘʞʥʝʥʥʳʭè ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ [114] 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çʫʚʣʘʞʥʝʥʥʳʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 

ʚ ʜʨʝʚʝʩʠʥʝ (ʨʠʩʫʥʦʢ 13). ʋ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʦʜʦʡ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʜʦ 

100Üʉ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʙʨʘʟʝʮ. ʅʦ, 

ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʙʝʟ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʧʦʩʣʝ 100Üʉ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʝ Eǋ ʠ ʩʥʠʞʝʥʠʝ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʨʝʚʝʩʥʘʷ ʧʣʘʩʪʠʥʘ ʩʪʘʣʘ ʙʦʣʝʝ ʞʝʩʪʢʦʡ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʘʩʴ 

ʜʦʣʷ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [99; 115; 116]. ɺ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʜʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʥʘ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʜʨʝʚʝʩʠʥʳ ʭʚʦʡʥʦʡ ʧʦʨʦʜʳ Cunninghamia ʤʝʪʦʜʦʤ ɼʄɸ, ʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʘʜʩʦʨʙʮʠʠ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʝ Eǋ ʠ ʧʦʚʳʰʝʥʠʝ 

ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʘʜʩʦʨʙʮʠʠ 
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ʜʨʝʚʝʩʠʥʦʡ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʥʘʙʫʭʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʩʦ ʩʦʢʨʘʱʝʥʠʝʤ 

ʚʥʫʪʨʠ- ʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʣʠʤʝʨʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʨʝʚʝʩʠʥʳ. 

ʇʦʣʥʦʝ ʧʘʜʝʥʠʝ ʤʦʜʫʣʝʡ ʥʘʢʦʧʣʝʥʠʷ (Eǋ) ʠ ʧʦʪʝʨʴ (Eǋǋ) ʧʦʩʣʝ 210Áʉ ʠ 240Áʉ 

ʢʘʢ çʫʚʣʘʞʥʝʥʥʳʭè, ʪʘʢ ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʩʚʷʟʘʥʦ ʩ ʥʘʯʘʣʦʤ 

ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʦ ʯʝʤ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

ʩʦʩʥʳ. ʀʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʪʝʤʧʝʨʘʪʫʨ 180-400Üʉ (ʨʠʩʫʥʦʢ 12).  

ʅʘ ʨʠʩʫʥʢʝ 14 ʧʨʠʚʝʜʝʥʳ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ (tanŭ) ʜʣʷ çʫʚʣʘʞʥʝʥʥʳʭè ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

ʈʠʩʫʥʦʢ 14 ï ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ (tanŭ) ʜʣʷ çʫʚʣʘʞʥʝʥʥʳʭè ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʷ (Eǋ) ʠ 

ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʫʧʨʫʛʦʛʦ ʠʣʠ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʢ 
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ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 13 ʫ çʫʚʣʘʞʥʝʥʥʳʭè ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʳʡ ʧʠʢ ʚ 

ʨʘʡʦʥʝ 85Áʉ. ɼʘʥʥʳʡ ʧʠʢ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʷʟʢʦʛʦ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʦʪʤʝʯʝʥ ʥʘ ʛʨʘʬʠʢʝ ʠʟʤʝʥʝʥʠʷ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ çʫʚʣʘʞʥʝʥʥʳʭè ʦʙʨʘʟʮʦʚ 

(ʨʠʩʫʥʦʢ 13ʙ). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ 

çʫʚʣʘʞʥʝʥʥʳʝè ʦʙʨʘʟʮʳ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʨʠʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ çʫʚʣʘʞʥʝʥʥʳʭè ʠ çʩʫʭʠʭè ʦʙʨʘʟʮʦʚ, ʪʦ 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʚʣʘʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʷʟʢʦʫʧʨʫʛʦʝ ʧʦʚʝʜʝʥʠʝ 

ʜʨʝʚʝʩʠʥʳ, ʦʥʘ ʨʘʟʤʷʛʯʘʝʪ ʜʨʝʚʝʩʠʥʫ ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 14). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ 80Üʉ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʜʨʝʚʝʩʠʥʳ. ɺʣʘʛʘ, ʦʢʘʟʳʚʘʷ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʚʣʠʷʝʪ ʥʘ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʣʠʛʥʠʥʘ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ, ʨʘʟʤʷʛʯʝʥʠʝ ʣʠʛʥʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

ʅʘ ʨʠʩʫʥʢʝ 15 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʩʩʦʚʘʥʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʝʩʩʦʚʘʥʠʷ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʥʠʤʢʦʚ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʘ ʜʨʝʚʝʩʥʳʭ ʙʨʠʢʝʪʦʚ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʦʡ. ʇʨʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʧʦʨʠʩʪʦʛʦ ʨʘʟʤʷʛʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʠ ʚʟʘʠʤʥʦʝ ʧʨʦʥʠʢʘʥʠʝ ʯʘʩʪʝʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʦʙʱʝʥʥʳʭ ʯʘʩʪʠʮ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ, ʧʦʚʳʰʘʶʱʠʭ 

ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʩʳʨʴʷ. 
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ʈʠʩʫʥʦʢ 15 ï ʀʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʩʩʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʦʙʨʘʟʮʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʘ, ʚ) ʠ ʧʨʠ 100Áʉ (ʙ, ʛ) ʧʨʠ ʩʪʝʧʝʥʠ 

ʫʚʝʣʠʯʝʥʠʠ ʭ150 ʠ ʭ500 

ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ. ɺʦ ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 100Áʉ ʥʘʙʣʶʜʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʫʚʝʣʠʯʝʥʠʷ ʘʜʛʝʟʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ (ʈʠʩʫʥʢʠ 15ʙ ʠ 15ʛ): 

ʚʠʜʥʳ ʩʣʝʜʳ ʧʣʘʚʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʛʨʘʥʠʮʘʭ ʠʭ 

ʢʦʥʪʘʢʪʘ. ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʨʘʙʦʪʘʭ [109; 110], ʛʜʝ 

ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʣʠ ʧʨʦʠʩʭʦʜʷʱʝʝ ʩ ʧʦʚʝʜʝʥʠʝʤ ʣʠʛʥʠʥʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ 

ʪʝʨʤʦʧʣʘʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
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ɺʳʚʦʜʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʛʦʣʴ ʧʣʘʩʪʘ çɺʝʨʭʥʠʡè ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʚʣʘʛʠ, ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ 

ʠ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɹʫʨʳʝ ʫʛʣʠ ʦʙʦʠʭ 

ʧʣʘʩʪʦʚ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʤʘʮʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʘʜʠʶ ʤʝʪʘʤʦʨʬʠʟʤʘ. ɺ 

ʤʘʮʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʪʨʠʥʠʪ, ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʮʝʨʘʣʳ ʛʨʫʧʧʳ ʠʥʝʨʪʠʥʠʪʘ ʠ ʣʠʧʪʠʥʠʪʘ. ʇʨʠ ʵʪʦʤ 

ʙʫʨrʝ ʫʛʣʠ çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʪʠʥʠʪʘ; 

2. ʉʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʫʛʣʷʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʠʭ 

ʢʣʘʨʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ ʙʫʨʳʭ ʫʛʣʷʭ ʤʠʨʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʚ 

ʫʛʣʷʭ ʚʪʨʦʝ ʧʨʝʚʳʰʘʝʪ ʠʭ ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʢʣʘʨʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʆʜʥʘʢʦ, ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʫʛʣʠ ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʨʫʜʥʦʛʦ ʩʳʨʴʷ; 

3. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫʛʣʠ ʦʙʦʠʭ ʧʣʘʩʪʦʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ ʚ ʠʥʝʨʪʥʦʡ, 

ʪʘʢ ʠ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚʝʜʫʪ ʩʝʙʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ. ʆʜʥʘʢʦ ʫʛʣʠ 

çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʫʛʣʷ ʚ 

ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ; 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʤʝʪʦʜʦʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 80-

100Áʉ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, 

ʧʨʠ ʵʪʦʤ ʥʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʬʫʥʢʮʠʶ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ; 

5. ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʫʩʢʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʮʦʚ, ʧʨʝʩʩʦʚʘʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100Áʉ, 

ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʦʡ ʠ ʮʝʣʴʥʦʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʷʚʣʝʥʠʝ 

ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʘʜʛʝʟʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ 



76 
 
 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʛʨʘʥʠʮʝ ʠʭ ʢʦʥʪʘʢʪʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ.  
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ɻʃɸɺɸ 4 ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʀ ʇʆʃʋʏɽʅʀʗ ʂʆʄʇʆɿʀʊʅʓʍ 

ʊʆʇʃʀɺʅʓʍ ɹʈʀʂɽʊʆɺ ʅɸ ʆʉʅʆɺɽ ɹʋʈʓʍ ʋɻʃɽʁ 

ʂɸʅɻɸʃɸʉʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

 

ɹʨʠʢʝʪʠʨʦʚʘʥʠʝ ʫʛʣʷ ï ʩʣʦʞʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʂʘʞʜʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʨʝʩʩʫʝʤʦʛʦ ʩʳʨʴʷ, ʠ ʪʝʤ ʩʘʤʳʤ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʙʨʠʢʝʪʦʚ. ʊʘʢ ʢʘʢ 

ʙʨʠʢʝʪ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʧʨʝʩʩʦʚʘʥʠʷ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʦʛʦ ʫʛʣʷ, ʚʘʞʥʝʡʰʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʯʥʦʩʪʴ. ʇʦɻ ʪʦʤʫ 

ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʥʠʡ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ.  

ʃʠʪʝʨʘʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ 1 ʛʣʘʚʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʩʳʨʴʷ, ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ, ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʪʘʢʞʝ ʙʫʜʝʪ ʠʤʝʪʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, ʪʘʢ ʢʘʢ ʦʥʦ 

ʚʚʦʜʠʪʩʷ ʚ ʙʨʠʢʝʪʥʫʶ ʩʤʝʩʴ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʢʨʫʧʥʦʩʪʴ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʛʣʷ [41]. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʫʤʤʘʨʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʣʦʪʥʫʶ 

ʫʧʘʢʦʚʢʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʘʜʛʝʟʠʦʥʥʳʭ ʩʠʣ. ʊʘʢʞʝ, ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʫʛʣʷ, ʧʦʚʳʰʘʝʪʩʷ ʝʛʦ ʧʣʘʩʪʠʯʥʦʩʪʴ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʤʝʣʢʠʡ ʩʠʪʦʚʦʡ 

ʩʦʩʪʘʚ. 
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ʆʧʪʠʤʘʣʴʥʘʷ ʢʨʫʧʥʦʩʪʴ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʭ ʙʨʠʢʝʪʠʨʦʚʘʥʠʶ 

ʩʦʩʪʘʚʠʣʦ 0-2,5 ʤʤ [117]. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʫʨʳʭ ʫʛʣʝʡ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ 

ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʧʨʝʩʩʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʩʳʨʴʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʣʘʚʝ 3, 

ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʘ ʫʛʣʝʡ ʧʣʘʩʪʦʚ çɺʝʨʭʥʠʡè ʠ çʅʠʞʥʠʡè 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʯʝʥʴ ʙʣʠʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʠʤʝʥʠʤʘ ʢ ʫʛʣʷʤ ʦʙʦʠʭ ʧʣʘʩʪʦʚ ʙʝʟ ʚʥʝʩʝʥʠʷ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʛʣʠ ʧʣʘʩʪʘ çʅʠʞʥʠʡè ʢʨʫʧʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 2,5 ʤʤ. 

ʄʝʣʢʦʬʨʘʢʮʠʦʥʥʘʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ (0-1,25 ʤʤ) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʧʦʣʥʠʪʝʣʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʦʫʛʦʣʴʥʳʭ 

ʙʨʠʢʝʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʪʦʛʠ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ rʚ ʥʘʩʪʦʷʱʝʡ 

ʛʣʘʚʝ. 

 

4.1 ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ 

ʙʨʠʢʝʪʦʚ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʦʪ 3 ʤʘʩ.% ʜʦ 10 ʤʘʩ.%. ʅʘ ʨʠʩʫʥʢʝ 

16 ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 
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ʫʩʣʦʚʠʷʭ: ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 200 ʄʇʘ, ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ 10%, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʝʩʩʦʚʘʥʠʷ 100Áʉ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʙʫʨʦʫʛʦʣʴʥʳʭ 

ʙʨʠʢʝʪʦʚ ʙʝʟ ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʠʣ 7,2 ʄʇʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʣʦʭʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʧʣʦʪʥʳʭ ʟʨʝʣʳʭ ʙʫʨʳʭ ʫʛʣʝʡ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ 

ʠʥʝʨʪʠʥʠʪʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʚ ʫʛʣʷʭ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ ʣʠʧʪʠʥʠʪʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʠʥʠʪʦʤ [12]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʟʠʥʠʪ ʦʙʨʘʟʦʚʘʥ 

ʠʟ ʩʤʦʣʷʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʙʨʠʢʝʪʠʨʫʝʤʦʩʪʴ ʙʫʨʦʛʦ ʫʛʣʷ, ʧʨʦʷʚʣʷʷ ʘʜʛʝʟʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ.  

 

ʈʠʩʫʥʦʢ 16 ï ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ 

ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ [118] 

ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ 3 ʤʘʩ.% ʜʨʝʚʝʩʠʥʳ ʧʨʦʯʥʦʩʪʴ 

ʦʙʨʘʟʮʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ 
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ʠʩʭʦʜʥʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ, ʠ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 7 ʄʇʘ. ɺʦʟʤʦʞʥʦ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʝʛʦ ʫʧʨʦʯʥʝʥʠʶ ʠ ʫʧʣʦʪʥʝʥʠʶ, ʥʝ ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʥʠʟʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʚ ʦʙʲʝʤʝ ʙʨʠʢʝʪʥʳʭ ʦʙʨʘʟʮʦʚ.  

ʕʬʬʝʢʪ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʙʫʨʦʫʛʦʣʴʥʳʡ ʙʨʠʢʝʪ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʥʘʯʠʥʘʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʧʨʠ 5% ʥʘʧʦʣʥʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʚ 1,7 ʨʘʟ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʜʦ 10 ʤʘʩ.% ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʙʨʠʢʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,2 ʨʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʠʩʭʦʜʥʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʫ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚʦ 

ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʘʩʩʯʠʪʘʥʥʳʝ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13.  

 

ʊʘʙʣʠʮʘ 13 ï ɿʥʘʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʨʠʢʝʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʨʠ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʝʩʩʦʚʘʥʠʷ [119] 

ʆʙʨʘʟʝʮ ʊ, Üʉ h1, ʤʤ h2, ʤʤ K1 K2 

ɹʫʨʦʫʛʦʣʴʥʳʡ 

ʙʨʠʢʝʪ 

25 20,1 4,8 1,93 1,22 

100 20,2 2,9 1,94 1,14 

ʂʦʤʧʦʟʠʪʥʳʡ 

ʙʨʠʢʝʪ* 

25 33,6 5,1 2,55 1,24 

100 33,2 3,3 2,58 1,16 

ʇʨʠʤʝʯʘʥʠʝ: ʉʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ ï 10 ʤʘʩ. % 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 13 ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʙʨʠʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʠ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 200 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ 

100Áʉ, ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ 10 %.  

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦ 10 ʤʘʩ. % ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʝʧʝʥʴ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ (h1 ʠ ʂ1), ʘ 
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ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʝʣʠʯʠʥʫ ʫʧʨʫʛʦʛʦ ʨʘʩʰʠʨʝʥʠʷ (h2 ʠ ʂ2), ʦʩʪʘʶʪʩ̫ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫ 

ʥʘʧʦʣʥʝʥʥʳʭ ʜʨʝʚʝʩʥʳʤ ʩʳʨʴʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʚ ʢʦʤʧʦʟʠʪʝ 10 ʤʘʩ. % ʜʨʝʚʝʩʠʥʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʥʘʯʠʥʘʶʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʨʠʢʝʪʥʳʭ 

ʦʙʨʘʟʮʦʚ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʙʨʘʟʮʦʚ ʩʦʜʝʨʞʘʥʠʝ 

ʜʨʝʚʝʩʠʥʳ ʚ ʢʦʤʧʦʟʠʪʘʭ ʦʩʪʘʚʘʣʦʩʴ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 10 ʤʘʩ.%.  

 

4.2 ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ 

ʙʨʠʢʝʪʦʚ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʡ, 

ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʭ ʙʫʨʳʭ ʫʛʣʝʡ, ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ ʧʨʝʩʩʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ 

ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʚʝʣʠʯʠʥʫ ʧʨʦʪʝʢʘʥʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʫʧʨʫʛʠʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʥʘʛʨʫʟʢʠ. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʤʦʣʝʢʫʣ ʠ ʩʥʠʞʝʥʠʷ ʩʠʣ ʩʮʝʧʣʝʥʠʷ ʜʦʣʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʚʳʰʘʝʪʩʷ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʙʨʠʢʝʪʘ.  

ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ [119], ʯʪʦ ʦʙʨʘʟʮʳ ʠʩʭʦʜʥʳʭ ʙʫʨʦʫʛʦʣʴʥʳʭ 

ʙʨʠʢʝʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ ʠ ʜʘʚʣʝʥʠʠ ʧʨʝʩʩʦʚʘʥʠʷ 200 ʄʇʘ, 

ʭʦʪʴ ʠ ʩʦʭʨʘʥʷʣʠ ʩʚʦʶ ʬʦʨʤʫ, ʦʜʥʘʢʦ ʩʠʣʴʥʦ ʢʨʦʰʠʣʠʩʴ ʠ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʘʣʠʩʴ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʥʘ ʥʠʭ ʥʝʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʧʨʝʩʩʦʚʘʥʠʷ ʜʦ 100Áʉ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʮʳ ʩ 

ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ ʩʞʘʪʠʠ 7,2 ʄʇʘ [118]. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʧʣʦʪʥʝʥʠʷ (K1) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 1,94, ʘ ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʨʫʛʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 1,22 ʜʦ 1,14, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʜʦʣʠ ʦʙʨʘʪʠʤʳʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ ʚ ʥʝʦʙʨʘʪʠʤʳʝ. 



82 
 
 

ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʪʦ, ʯʪʦ ʧʨʠ ʛʦʨʷʯʝʤ ʧʨʝʩʩʦʚʘʥʠʠ, ʚʦʟʤʦʞʥʦ, 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʪʴʩʷ ʘʜʛʝʟʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʣʠʧʦʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʙʫʨʦʛʦ ʫʛʣʷ ʪʘʢʠʭ, ʢʘʢ ʨʝʟʠʥʠʪ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʠʭ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʙʫʨʳʭ 

ʫʛʣʷʭ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʯʥʦʩʪʴ ʙʨʠʢʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʣʫʯʘʝʪʩʷ ʚʩʸ ʨʘʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ.  

 
ʈʠʩʫʥʦʢ 17 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ (ʢʨʘʩʥʘʷ ʣʠʥʠʷ) ʠ 

ʧʣʦʪʥʦʩʪʠ (ʯʝʨʥʘʷ ʣʠʥʠʷ) ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨ rʧʨʝʩʩʦʚʘʥʠʷ 

[114] 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɻʣʘʚʝ 3, ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʝʸ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ.  

ʅʘ ʨʠʩʫʥʢʝ 17 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʧʨʠ ʩʞʘʪʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ: ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 100 ʄʇʘ, ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ 10 

ʤʘʩ. %, ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 10 ʤʘʩ. %. ʊʝʤʧʝʨʘʪʫʨʫ ʧʨʝʩʩʦʚʘʥʠʷ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 25Üʉ ʜʦ 100Üʉ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʦʪ 25Üʉ ʜʦ 80-100Áʉ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʩ 0,4 ʄʇʘ ʜʦ 7,1 ʠ 

13,1 ʄʇʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 17). ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʝʩʩʦʚʘʥʠʷ ʦʪ 80Üʉ ʜʦ 100Üʉ ʧʨʠʚʦʜʠʪ ʢ ʜʚʫʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ.  

 

ʈʠʩʫʥʦʢ 18 ï ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ ʢ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʧʨʫʛʦʛʦ ʨʘʩʰʠʨʝʥʠʷ (ʂ1/ʂ2) ʫ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʙʳʣ ʦʮʝʥʝʥ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 17 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ (K1) ʢ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʧʨʫʛʦʛʦ ʨʘʩʰʠʨʝʥʠʷ (K2) ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 17, ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ (ʨʠʩʫʥʦʢ 17) ʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ (ɻʣʘʚʘ 3) ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʩʩʦʚʘʥʠʷ. 
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ʀʤʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 80-100Üʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʤʦʜʫʣʷ ʥʘʢʦʧʣʝʥʠʷ Eǋ ʠ ʧʦʚʳʰʝʥʠʝ ʤʦʜʫʣʷ ʧʦʪʝʨʴ Eǋǋ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʨʘʟʤʷʛʯʝʥʠʠ ʜʨʝʚʝʩʠʥʳ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100Üʉ ʚʦʟʤʦʞʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʘʢʪʠʚʠʟʘʮʠʷ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʣʠʧʦʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʫʨʦʛʦ ʫʛʣʷ, ʘ ʪʘʢʞʝ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʦʩʦʙʝʥʥʦ ʣʠʛʥʠʥʘ, ʯʪʦ ʚ ʠʪʦʛʝ ʜʘʝʪ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʮʝʩʩʳ ʫʧʣʦʪʥʝʥʠʷ, ʫʧʨʦʯʥʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ.  

 

4.3 ɺʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʙʨʠʢʝʪʦʚ 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʧʨʦʮʝʩʩʘ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʫʛʣʷ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ ɻʣʘʚʝ 1 ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʧʠʣʣʷʨʥʦʡ ʪʝʦʨʠʠ. ɺʦʜʘ, 

ʟʘʧʦʣʥʷʷ ʧʦʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʙʨʠʢʝʪʝ, ʩʦʟʜʘʝʪ ʚ ʥʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʫʜʝʨʞʠʚʘʝʪ ʠ ʩʚʷʟʳʚʘʝʪ ʫʛʦʣʴʥʳʝ ʯʘʩʪʠʮʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʆʜʥʘʢʦ, ʪʦʣʴʢʦ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ ʜʝʡʩʪʚʠʷ ʩʠʣ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʨʫʧʥʦʩʪʠ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʦʪ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʪ ʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʙʨʠʢʝʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ (ɻʣʘʚʘ 3), ʚʣʘʛʘ ʦʢʘʟʳʚʘʝʪ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʨʝʚʝʩʠʥʳ, ʠ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʩʤʝʩʠ 

ʠʤʝʝʪ ʜʚʦʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ: ʚʦ-ʧʝʨʚʳʭ, ʦʥʘ ʩʦʟʜʘʝʪ ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʧʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʙʨʠʢʝʪʘ, ʚʦ-ʚʪʦʨʳʭ, ʦʥʘ, ʨʘʟʤʷʛʯʘʷ ʜʨʝʚʝʩʠʥʫ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚʦ ʚʨʝʤʷ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ. 
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ʆʧʪʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʣʷ, ʪʘʢʠʭ ʢʘʢ ʪʚʝʨʜʦʩʪʴ, ʭʨʫʧʢʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ 

ʠ ʪ.ʜ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʘʷ 

ʫʧʘʢʦʚʢʘ ʫʛʦʣʴʥʳʭ ʯʘʩʪʠʮ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʪʝʢʘʶʪ ʛʣʫʙʦʢʠʝ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʫʧʨʦʯʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʨʠʢʝʪʘ. ʆʜʥʘʢʦ, ʧʨʠ ʦʯʝʥʴ 

ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚʥʫʪʨʠ ʙʨʠʢʝʪʘ ʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʤʦʞʝʪ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʚ ʚʠʜʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʦʩʣʘʙʣʷʷ ʩʪʨʫʢʪʫʨʫ ʙʨʠʢʝʪʘ. ʇʦʵʪʦʤʫ ʯʨʝʟʤʝʨʥʘʷ ʟʘʧʨʝʩʩʦʚʢʘ ʫʛʣʷ ʪʦʞʝ 

ʥʝʞʝʣʘʪʝʣʴʥʘ. 

ʂʘʢ ʚʠʜʥʦ, ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ. ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʨʝʰʝʥʠʷ ʪʘʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʥʘʧʨʠʤʝʨ, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ. ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʝʨʝʤʝʥʥʳʭ, ʠ ʪʝʤ 

ʩʘʤʳʤ ʧʦʤʦʛʘʝʪ ʥʘʭʦʜʠʪʴ ʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ [120; 121]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʪʨʠ ʧʘʨʘʤʝʪʨʘ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ, ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, 

ʪ.ʝ. ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ k=3. ɺ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ 

ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 10 ʤʘʩ. %. ɻʨʘʥʠʮʳ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʚʳʙʨʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʘ) 

ʥʘʟʳʚʘʶʪʩʷ ʫʨʦʚʥʝʤ ʬʘʢʪʦʨʘ (n). ɼʣʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ 3-ʭ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ N=23=8 ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʜʝʣʴʥʳʝ ʛʨʘʥʠʮʳ ʬʘʢʪʦʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ (60 Üʉ; 100 Üʉ); ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 

(100 ʄʇʘ; 200 ʄʇʘ); ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ (5%; 10%) ʠ (10%; 20%). 

ʈʘʟʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ ʥʘ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʚʣʘʛʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʥʦʩʠʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʦʪ 5 ʤʘʩ. % ʜʦ 10 ʤʘʩ. % ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ 
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ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʩʤʝʩʠ ʧʨʦʯʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʧʦʣʫʯʠʣʠʩʴ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, 

ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʠʡ ʦʙʱʠʡ ʚʠʜ: 

 1 2 3 0 1 1 2 2 3 3 12 1 2 13 1 3 23 2 3 123 1 2 3( , , )y x x x b b x b x b x b x x b x x b x x b x x x= + + + + + + + (4.1) 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ b0, b1, b2, é, b123 ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 

ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

 
1
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j ji i
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N =

= ä  (4.2) 
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i i

i

x x x y

b
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==
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 (4.3) 

ʊʘʙʣʠʮʘ 14 ï ʆʙʱʠʡ ʚʠʜ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮ r ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ 

ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 23 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
x0 x1 x2 x3 x12 x13 x23 x123 y 

1 +1 -1 -1 -1 +1 +1 +1 -1 y1 

2 +1 +1 -1 -1 -1 -1 +1 +1 y2 

3 +1 -1 +1 -1 -1 +1 -1 +1 y3 

4 +1 +1 +1 -1 +1 -1 -1 -1 y4 

5 +1 -1 -1 +1 +1 -1 -1 +1 y5 

6 +1 +1 -1 +1 -1 +1 -1 -1 y6 

7 +1 -1 +1 +1 -1 -1 +1 -1 y7 

8 +1 +1 +1 +1 +1 +1 +1 +1 y8 

 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʤʝʶʱʝʛʦ 

ʩʣʝʜʫʶʱʠʝ ʛʨʘʥʠʮʳ: ʪʝʤʧʝʨʘʪʫʨʘ (60 Üʉ; 100 Üʉ); ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ (100 ʄʇʘ; 

200 ʄʇʘ); ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ (5%; 10%), ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 15. 
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ʊʘʙʣʠʮʘ 15 ï ʇʦʣʥʳʡ ʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ʩ ʬʠʢʪʠʚʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 

ʌʘʢʪʦʨʳ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 
ʌʘʢʪʦʨʳ ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ 
ʇʨʦʯʥʦʩʪʴ 

ʧʨʠ 

ʩʞʘʪʠʠ, 

ʄʇʘ 
ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ɺʣʘʞʥʦʩʪʴ 

ʩʤʝʩʠ, % 

ɼʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ, 

ʄʇʘ 
x1 x2 x3 

1 60 5 100 -1 -1 -1 3,2 

2 100 5 100 +1 -1 -1 8,1 

3 60 10 100 -1 +1 -1 3,4 

4 100 10 100 +1 +1 -1 13,5 

5 60 5 200 -1 -1 +1 5,3 

6 100 5 200 +1 -1 +1 14,0 

7 60 10 200 -1 +1 +1 13,1 

8 100 10 200 +1 +1 +1 15,8 

 

 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʧʨʠʥʷʣʦ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

1

1 2 3 1 2 3 1 2 1 3 2 3 1 2 3( , , ) 9,54 3,29 1,88 2,50 0,09 0,44 0,50 1,41ʩʞx x x x x x x x x x x x x x xs = + + + - - + -  (4.4) 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʤʝʶʱʝʛʦ 

ʛʨʘʥʠʮʳ: ʪʝʤʧʝʨʘʪʫʨʘ (60 Üʉ; 100 Üʉ); ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ (100 ʄʇʘ; 200 ʄʇʘ); 

ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ (10%; 20%), ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 16. 

 

ʊʘʙʣʠʮʘ 16 ï ʇʦʣʥʳʡ ʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ʩ ʬʠʢʪʠʚʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 

ʌʘʢʪʦʨʳ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 
ʌʘʢʪʦʨʳ ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ 
ʇʨʦʯʥʦʩʪʴ 

ʧʨʠ 

ʩʞʘʪʠʠ, 

ʄʇʘ 
ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ɺʣʘʞʥʦʩʪʴ 

ʩʤʝʩʠ, % 

ɼʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ, 

ʄʇʘ 
x1 x2 x3 

1 60 10 100 -1 -1 -1 3,4 

2 100 10 100 +1 -1 -1 13,5 

3 60 20 100 -1 +1 -1 7,1 

4 100 20 100 +1 +1 -1 11,8 

5 60 10 200 -1 -1 +1 13,1 

6 100 10 200 +1 -1 +1 15,8 

7 60 20 200 -1 +1 +1 3,7 

8 100 20 200 +1 +1 +1 9,4 
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ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

2

1 2 3 1 2 3 1 2 1 3 2 3 1 2 3( , , ) 9,71 2,90 1,70 0,78 0,30 0,80 2,22 1,05ʩʞx x x x x x x x x x x x x x xs = + - + - - - +  (4.5) 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (4.4) ʠ (4.5) ʠʟ ʙʝʟʨʘʟʤʝʨʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʚ ʨʘʟʤʝʨʥʫ  ʁ ʩʠʩʪʝʤʫ (W, P, T) ʩ ʧʦʩʪʦʷʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʧʘʨʘʤʝʪʨʘ T=100°  ˿ʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʨʠʥʷʣʠ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 1 ( , ) 2,43 0,13 0,01 13,00ʩʞW P W P W Ps = * + * - * * - (4.6) 

 2 ( , ) 0,35 0,07 0,01 7,18ʩʞW P W P W Ps = * + * - * * + (4.7) 

ʉ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ (4.6) ʠ (4.7) ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʩʤʝʩʠ ʠ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ (ʨʠʩʫʥʦʢ 18). 

 
ʈʠʩʫʥʦʢ 19 ï ɺʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ 

ʩʳʨʴʷ ï 10%) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 19 ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 8 ï 12 ʤʘʩ.%. ʇʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ 

ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʙʫʜʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ (ʩʚʳʰʝ 100 ʄʇʘ ʠ ʜʦ 200 ʄʇʘ), 
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ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʠʣʴʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʙʨʠʢʝʪʥʦʡ ʤʘʩʩʳ, ʚʳʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʧʨʝʩʩʦʚʘʥʠʷ (100 ʄʇʘ) ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʚʣʘʛʠ ʜʦ 10 ʤʘʩ. % ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʞʝ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ 

ʠʟʙʳʪʦʯʥʦʡ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʨʠʢʝʪʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ 

ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʧʨʝʩʩʦʚʘʥʠʷ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ, ʥʘʦʙʦʨʦʪ, ʧʘʜʘʝʪ. ʇʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʚʦ ʚʨʝʤʷ 

ʧʨʝʩʩʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʚ ʦʙʲʝʤʝ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ. ʀʟʙʳʪʦʯʥʘʷ ʚʣʘʛʘ ʙʫʜʝʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʡʩʪʚʠʷ ʩʠʣ ʜʘʚʣʝʥʠʷ, ʯʪʦ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ: ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʪʘʥʦʚʠʣʦʩʴ ʩʠʣʴʥʦ ʩʤʦʯʝʥʥʦʡ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʢʦʥʝʯʥʫʶ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ. 

 

ʈʠʩʫʥʦʢ 20 ï ʇʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ 
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ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ 

ʢʦʤʧʦʟʠʪʥʳʝ ʦʙʨʘʟʮʳ ʧʨʠ ʜʘʚʣʝʥʠʠ ʧʨʝʩʩʦʚʘʥʠʷ 100 ʄʇʘ ʧʦʣʫʯʘʣʠʩʴ ʤʝʥʝʝ 

ʧʣʦʪʥʳʤʠ, ʯʝʤ ʧʨʠ ʜʘʚʣʝʥʠʠ ʧʨʝʩʩʦʚʘʥʠʷ 150 ʄʇʘ, ʥʦ, ʦʜʥʘʢʦ, ʠʤʝʣʠ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʣʠʷʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʙʳʣ ʦʮʝʥʝʥ ʜʨʫʛʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ï ʧʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʙʨʘʩʳʚʘʥʠʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ: ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 10 ʤʘʩ.%, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʝʩʩʦʚʘʥʠʷ 100Üʉ, ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ 10 ʤʘʩ. %, ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 50 ʄʇʘ ʜʦ 200 ʄʇʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 20. 

 

ʈʠʩʫʥʦʢ 21 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʠʭ ʩʙʨʘʩʳʚʘʥʠʝʤ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʩ 

50 ʄʇʘ ʜʦ 100 ʄʇʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

(ʈʠʩʫʥʦʢ 20). ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣ ̫ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʙʨʘʩʳʚʘʥʠʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʫʜʘʨʥʫʶ ʧʨʦʯʥʦʩʪʴ 

ʙʨʠʢʝʪʘ, ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʣʠʰʴ ʧʨʠ ʜʘʚʣʝʥʠʷʭ 

ʧʨʝʩʩʦʚʘʥʠʷ, ʨʘʚʥʳʭ 150 ʄʇʘ ʠ 200 ʄʇʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ 

ʠʩʧʳʪʘʥʠʡ ʠʭ ʩʙʨʘʩʳʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 21. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʝʩʩʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦ-ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʧʨʠ 

ʩʙʨʘʩʳʚʘʥʠʠ, ʙʳʣʦ ʚʳʙʨʘʥʦ 150 ʄʇʘ. 

 

4.4 ʊʝʭʥʦʣʦʛʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʥʝ 

ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʜʦʙʳʚʘʝʤʦʛʦ ʫʛʣʷ, ʫʛʦʣʴ ʧʦʩʪʘʚʣʷʝʪʩʷ 

ʙʝʟ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʢʨʫʧʥʦʩʪʠ ʚ ʨʷʜʦʚʦʤ ʚʠʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦ ʚʨʝʤʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʫʛʣʷ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʧʦʩʣʝ ʜʦʙʳʯʠ ʫʛʣʷ ʵʪʘʧ ʜʨʦʙʣʝʥʠʷ ʠ ʩʦʨʪʠʨʦʚʢʠ ʧʦ 

ʢʨʫʧʥʦʩʪʠ. ʋʛʦʣʴ ʢʨʫʧʥʦʩʪʴʶ 50-200 ʤʤ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ, ʢʘʢ 

ʩʦʨʪʦʚʦʝ ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ. ʆʩʪʘʚʰʠʡʩʷ ʫʛʦʣʴ ʜʘʣʴʰʝ ʠʟʤʝʣʴʯʘʝʪʩʷ ʜʦ ʬʨʘʢʮʠʠ 0-

2,5 ʤʤ ʠ ʙʨʠʢʝʪʠʨʫʝʪʩʷ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʈʠʩʫʥʦʢ 22).  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʦʝ ʜʨʝʚʝʩʥʦʝ 

ʩʳʨʴʝ ʢʨʫʧʥʦʩʪʴʶ 0-1,25 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ (ʱʝʧʘ, ʦʧʠʣʢʠ) ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ ʦʪ 

ʣʝʩʦʟʘʛʦʪʘʚʣʠʚʘʶʱʠʭ ʠ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʘʥʥʳʝ ʧʦʨʦʜʳ 

ʜʨʝʚʝʩʠʥʳ ʪʘʢʠʝ, ʢʘʢ ʩʦʩʥʘ ʠ ʣʠʩʪʚʝʥʥʠʮʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ. ʇʦʩʪʫʧʠʚʰʝʝ ʩʳʨʴʝ ʧʨʦʩʝʠʚʘʝʪʩʷ, 

ʢʨʫʧʥʳʝ ʢʫʩʢʠ ʠʟʤʝʣʴʯʘʶʪʩʷ ʜʦ ʬʨʘʢʮʠʠ 0-1,25 ʤʤ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʫʨʳʡ ʫʛʦʣʴ ʬʨʘʢʮʠʠ 0-2,5 ʤʤ ʠ ʜʨʝʚʝʩʥʦʝ ʩʳʨʴʝ 

ʬʨʘʢʮʠʠ 0-1,25 ʤʤ ʩʤʝʰʠʚʘʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ ʩʣʝʜʫʶʱʝʛʦ 

ʩʦʩʪʘʚʘ: 85-90 % ʙʫʨʳʡ ʫʛʦʣʴ ï 15-10 % ʜʨʝʚʝʩʥʦʝ ʩʳʨʴʝ. ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʩʫʰʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-105Áʉ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ 8-12 %. ʅʘ 
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ʜʘʥʥʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʦʛʨʝʚ ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ ʧʝʨʝʜ ʝʛʦ 

ʧʨʝʩʩʦʚʘʥʠʝʤ. ɼʣʷ ʩʫʰʢʠ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢʘʢ 

ʧʘʨʦʚʳʝ, ʪʘʢ ʠ ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʥʳʝ ʩʫʰʠʣʢʠ.  

 

ʈʠʩʫʥʦʢ 22. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɹʨʠʢʝʪʥʘʷ ʩʤʝʩʴ ʧʦʩʣʝ ʩʫʰʢʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʙʝʟ 

ʦʭʣʘʞʜʝʥʠʷ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʵʪʘʧ ʧʨʝʩʩʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ, ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 150-200 ʄʇʘ. ʊʘʢʦʝ ʫʩʠʣʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʟʜʘʥʦ ʥʘ ʰʪʝʤʧʝʣʴʥʳʭ, ʢʦʣʴʮʝʚʳʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʣʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʦʣʫʯʠʣʠ ʰʪʝʤʧʝʣʴʥʳʝ ʧʨʝʩʩʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʦʩʣʝ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʙʨʠʢʝʪʳ ʦʭʣʘʞʜʘʶʪʩʷ ʠ ʩʢʣʘʜʠʨʫʶʪʩʷ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ 

ʠ ʫʪʚʝʨʞʜʝʥ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ çʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɹʨʠʢʝʪʳ ʠʟ ʫʛʣʝʡ 

ʙʫʨʳʭ ʂʘʥʛʘʣʘʩʩʢʠʭ. ʊʋ 19.30.12-001-03534081980004-2019è [122]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʦʛʦ ʙʫʨʦʛʦ 

ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʨʫʧʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 2,5 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʘʢʪʠʚʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʦʚʳʰʘʶʱʠʡ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʧʣʠʚʥʦʛʦ 

ʙʨʠʢʝʪʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʬʨʘʢʮʠʠ 

ʥʝ ʙʦʣʝʝ 1,25 ʤʤ. ʂʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʪʚʝʨʜʦʝ 

ʪʦʧʣʠʚʦ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ ˉ2645218 çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚè [123]. 

 

ɺʳʚʦʜʳ:  

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ 

ʙʨʠʢʝʪʥʦʡ ʩʤʝʩʠ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʚʳʰʝʥʠʶ ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʩʞʘʪʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʦʙʨʘʟʮʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʙʫʨʦʫʛʦʣʴʥʳʭ ʜʦ 2 ʨʘʟ, 

ʩʦʩʪʘʚʣʷʝʪ 10 ʤʘʩ%. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʙʨʠʢʝʪʠʨʫʝʤʦʡ ʩʤʝʩʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʦʙʨʘʟʮʦʚ. ʇʨʠ ʵʪʦʤ, ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʝʚʝʩʥʳʤ ʩʳʨʴʝʤ ʷʚʣʷʝʪʩʷ 100Üʉ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʜʦ 2 ʨʘʟ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʝʩʩʦʚʘʥʠʷ 

80Üʉ.  

3. ʋʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʥʦʡ ʤʘʩʩʳ ʥʘ 

ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 
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ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ. ʆʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 8-12 ʤʘʩ. %, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʥʦ-ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʧʨʠ 

ʩʙʨʘʩʳʚʘʥʠʠ ʦʙʨʘʟʮʦʚ, ʩʦʩʪʘʚʣʷʶʱʝʝ 150-200 ʄʇʘ.  

5. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ 

ʩʣʝʜʫʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʥʝ ʤʝʥʝʝ 150 ʄʇʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʛʨʝʚʘ ʩʤʝʩʠ 100 Üʉ, ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ ï 8-12%, ʩʦʜʝʨʞʘʥʠʝ 

ʠʟʤʝʣʴʯʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʥʝ ʤʝʥʝʝ 10 ʤʘʩʩ.%; 

6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ çʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɹʨʠʢʝʪʳ ʠʟ ʫʛʣʝʡ ʙʫʨʳʭ 

ʂʘʥʛʘʣʘʩʩʢʠʭ. ʊʋ 19.30.12-001-03534081980004-2019è. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʜʦʢʫʤʝʥʪ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʝʤʳʭ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ. 
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ɻʃɸɺɸ 5 ʀʉʉʃɽɼʆɺɸʅʀʗ ʉɺʆʁʉʊɺ ʂʆʄʇʆɿʀʊʅʓʍ 

ɹʈʀʂɽʊʆɺ 

 

5.1 ʊʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʇʨʦʮʝʩʩ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʟ ʫʛʣʝʡ 

ʤʝʣʢʦʛʦ ʢʣʘʩʩʘ, ʠʟ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʩʳʨʴʷ ʪʘʢʠʭ, ʢʘʢ ʪʦʨʬ, ʜʨʝʚʝʩʠʥʘ, ʢʫʩʢʦʚʦʝ 

ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʫʣʫʯʰʝʥʥʳʤʠ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʊʦʧʣʠʚʥʳʡ ʙʨʠʢʝʪ ʧʦʤʠʤʦ ʚʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʠʟʢʦʡ ʟʦʣʴʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʭʦʨʦʰʝʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʢ ʭʨʘʥʝʥʠʶ, 

ʥʝ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʠ 

ʚʳʜʝʣʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʷ ʝʛʦ ʛʦʨʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʙʫʨʳʭ ʫʛʣʷʭ ʂʘʥʛʘʣʘʩʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʣʘʚʝ 3 

ʜʠʩʩʝʨʪʘʮʠʠ, ʥʝ ʚʳʷʚʠʣʠ ʚ ʥʠʭ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ɸ ʜʨʝʚʝʩʥʦʝ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘʧʦʣʥʠʪʝʣʴ ʧʨʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʠ 

ʙʫʨʦʛʦ ʫʛʣʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ 

ʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ɺ ʪʘʙʣʠʮʝ 17 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʙʫʨʦʛʦ ʫʛʣʷ 

çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ 

ʩʦʩʪʘʚʠʣʦ 10 ʤʘʩ. %. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʡʩʪʚ (ʪʘʙʣʠʮʘ 17) ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʮʳ ʢʦʤʧʦʟʠʪʥʳʭ 

ʙʨʠʢʝʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʨʘʟʮʦʚ ʙʫʨʦʛʦ ʫʛʣʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ, 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷ, ʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʟʦʣʴʥʦʩʪʠ, 
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ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʩʞʠʛʘʥʠʷ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʢʦʤʧʦʟʠʪ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʷ ʠʩʭʦʜʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ.  

 

ʊʘʙʣʠʮʘ 17 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ 

ʉʦʩʪʘʚ Wt, % Ad, % Vdaf, % 
Qs

daf, 

ʢʢʘʣ/ʢʛ 

Qi
r, 

ʢʢʘʣ/ʢʛ 

ɹʫʨʳʡ ʫʛʦʣʴ 29,0 14,8 49,0 6807 3240 

ʂʦʤʧʦʟʠʪʥʳʡ ʙʨʠʢʝʪ 7,5 14,7 56,9 6620 4971 

ʇʨʠʤʝʯʘʥʠʝ: Wt, % - ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, Ad, % - ʟʦʣʴʥʦʩʪʴ ʥʘ ʩʫʭʦʝ 

ʩʦʩʪʦʷʥʠʝ ʪʦʧʣʠʚʘ, Vdaf, % - ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ (ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʪʦʧʣʠʚʘ), Qs
daf, ʢʢʘʣ/ʢʛ ï ʚʳʩʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʥʘ ʩʫʭʦʝ 

ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, Qi
r, ʢʢʘʣ/ʢʛ ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʥʘ ʨʘʙʦʯʝʝ 

ʩʦʩʪʦʷʥʠʝ. 

ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 

ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ɻʣʘʚʝ 4, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ 8-12 ʤʘʩ. %.  

ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ. ɺ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʜʨʝʚʝʩʠʥʳ ʩʦʜʝʨʞʠʪʩʷ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʠ ʙʦʣʴʰʝʝ ï ʢʠʩʣʦʨʦʜʘ, ʯʝʤ ʚ ʩʦʩʪʘʚʝ ʙʫʨʦʛʦ ʫʛʣʷ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʝʛʦ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʧʦʣʥʦ, ʩ ʙʦʣʴʰʠʤ 

ʚʳʜʝʣʝʥʠʝʤ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʠ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʛʣʝʤ.  

ɹʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ ʠʤʝʝʪ ʥʠʟʰʘʷ 

ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʨʝʘʣʴʥʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ, ʫʯʠʪʳʚʘʝʪ ʪʝʧʣʦʪʫ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʚʣʘʛʠ 

ʪʦʧʣʠʚʘ ʠ ʚʦʜʦʨʦʜʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʧʨʝʚʨʘʱʘʶʱʝʛʦʩʷ ʧʨʠ ʛʦʨʝʥʠʠ ʚ ʚʦʜʫ 
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[47]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʢʘʣʦʨʠʡʥʦʩʪʴ ʪʦʧʣʠʚʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʚʣʘʛʠ. ʕʪʠ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ (ʪʘʙʣʠʮʘ 17), 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʚʣʘʛʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʩʭʦʜʥʳʤ ʙʫʨrʤ ʫʛʣʝʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʪʦʧʣʠʚʥʳʝ 

ʙʨʠʢʝʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʪʦʚʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʢʦʤʤʫʥʘʣʴʥʦ-

ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

 

5.2 ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʢ ʭʨʘʥʝʥʠʶ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʩʨʦʢʦʚ ʠʭ ʭʨʘʥʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʤ ʧʦʣʠʛʦʥʝ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. 

ʗʢʫʪʩʢ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 5 ʤʘʩ. %, 10 ʤʘʩ. %, 15 ʤʘʩ. % ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ 100Áʉ, ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 200 ʄʇʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 10 ʤʘʩ.%, ʢʦʪʦʨʳʝ ʙʳʣʠ ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ 

ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ ʩ ʟʘʱʠʪʦʡ ʦʪ ʦʩʘʜʢʦʚ (ʥʘʚʝʩ) ʠ ʧʨʠ ʦʪʢʨʳʪʦʤ ʭʨʘʥʝʥʠʠ 

(ʙʝʟ ʥʘʚʝʩʘ). ʉʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʛʨʘʬʠʢʫ, ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ. ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʥʘʯʘʪʦ ʚ ʠʶʣʝ 2017 ʛʦʜʘ. 

ʊʘʢ ʢʘʢ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʦʜ ʥʘʚʝʩʦʤ ʙʨʠʢʝʪʳ ʟʘʱʠʱʝʥʳ ʦʪ ʧʨʷʤʦʛʦ 

ʧʦʧʘʜʘʥʠʷ ʦʩʘʜʢʦʚ, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤʠ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʩʠʣʘ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʜʘʥʥʳʝ 

ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʜʥʝʤ ʠ ʥʦʯʴʶ ʚ ʛ. 

ʗʢʫʪʩʢʝ ʥʘ ʧʝʨʠʦʜ ʩ 1 ʠʶʣʷ 2017 ʛ ʧʦ 30 ʠʶʥʷ 2018 ʛ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 23. 
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ʈʠʩʫʥʦʢ 23 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ (ʘ), ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ (ʙ) ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʜʥʝʤ ʠ ʥʦʯʴʶ (ʚ) ʚ ʛ. ʗʢʫʪʩʢʝ ʥʘ ʧʝʨʠʦʜ ʩ 1 

ʠʶʣʷ 2017ʛ ʧʦ 30 ʠʶʥʷ 2018 ʛ 

ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʙʝʟ ʟʘʱʠʪʳ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ ʥʝ ʚʦʜʦʩʪʦʡʢʠ, ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʘʜʢʦʚ ʦʙʨʘʟʮʳ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʢʦʤʧʦʟʠʪʥʳʡ ʙʨʠʢʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ ʛʠʜʨʦʬʠʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ï 

ʜʨʝʚʝʩʠʥʫ, ʢʦʪʦʨʘʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ ʚʧʠʪʳʚʘʝʪ ʝʝ, ʨʘʟʙʫʭʘʝʪ ʠ ʨʘʟʨʫʰʘʝʪ 

ʢʦʤʧʦʟʠʪʥʳʡ ʙʨʠʢʝʪ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʮʝʨʘʣʦʚ ʛʨʫʧʧʳ 

ʚʠʪʨʠʥʠʪʘ ʚ ʙʫʨʳʭ ʫʛʣʷʭ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʘʢʞʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠʭ 

ʥʠʟʢʫʶ ʚʦʜʦʩʪʦʡʢʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 24 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ (ʘ) ʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ (ʙ) ʦʙʨʘʟʮʦʚ ʚʦ 

ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʧʦʜ ʥʘʚʝʩʦʤ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

(ʨʠʩʫʥʦʢ 24), ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʧʦʜ ʥʘʚʝʩʦʤ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ. 

ʇʨʦʯʥʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʘʚʛʫʩʪʝ 2017 ʛʦʜʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 

ʤʘʩ.%, 10 ʤʘʩ.% ʠ 15 ʤʘʩ. % ʩʥʠʟʠʣʘʩʴ ʥʘ 31%, 36%, ʠ 33% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʘʣʴʥʝʡʰʝʝ ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ, ʠ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 8 ʄʇʘ ʜʣʷ ʦʙʨʘʟʮʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 5 ʤʘʩ.%, ʠ 14 ʄʇʘ ï ʜʣʷ ʦʙʨʘʟʮʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦʛʦ 

ʩʳʨʴʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʤʘʩ.% ʠ 15 ʤʘʩ. %. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʪʘ ʚʣʠʷʝʪ ʥʘ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ. ʉʧʫʩʪʷ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʤʘʩʩʘ ʦʙʨʘʟʮʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ 5 ʤʘʩ.%, 10 ʤʘʩ.% ʠ 15 ʤʘʩ.% ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 
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2,6%, 3,1% ʠ 4,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 24ʘ), ʯʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʚ ʛ. ʗʢʫʪʩʢʝ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ. ɺ ʟʠʤʥʠʡ ʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ (ʨʠʩʫʥʦʢ 23). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ, ʠʤʝʶʱʠʝ ʛʠʜʨʦʬʠʣʴʥʫ  ʁʧʦʚʝʨʭʥʦʩʪʴ, 

ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʜʥʘʢʦ, ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʙʨʠʢʝʪʦʚ ʵʪʦ ʚʣʠʷʥʠʝ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 24).  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʢʘʣʦʨʠʡʥʦʩʪʴ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʧʣʦʪʚʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʨʘʟʮʦʚ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʜʦ ʠ ʧʦʩʣʝ 12 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʦʜ ʥʘʚʝʩʦʤ. 

ʉʨʘʚʥʝʥʠʝ ʪʝʧʣʦʪʚʦʨʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʥʠʟʰʝʡ 

ʪʝʧʣʦʪʝ ʩʛʦʨʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 25. 

 

ʈʠʩʫʥʦʢ 25 ï ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʜʦ ʭʨʘʥʝʥʠʷ 

ʠ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ 12 ʤʝʩʷʮʝʚ ʧʦʜ ʥʘʚʝʩʦʤ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʟʘ ʚʨʝʤʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɿʥʘʯʝʥʠʷ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 12 

ʤʝʩʷʮʝʚ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ, ʦʩʪʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʠʩʭʦʜʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʪʦʧʣʠʚʥʳʝ 

ʙʨʠʢʝʪʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

 

5.3 ʉʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ, 

ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʚʦʜʦʩʪʦʡʢʦʩʪ.ɹ ʉʘʤʳʤ ʧʨʦʩʪʳʤ 

ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʧʦ ʟʘʱʠʪʝ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʦʪ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ ʚʦ ʚʨʝʤʷ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʠ ʭʨʘʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦʩʪʘʚʣʷʪʴ ʢʦʤʧʦʟʠʪʥʳʝ ʙʨʠʢʝʪʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʘʱʠʪʥʳʭ ʫʧʘʢʦʚʢʘʭ, ʠ ʭʨʘʥʠʪʴ ʚ ʩʢʣʘʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʧʦʜ ʥʘʚʝʩʦʤ ʜʣʷ ʠʭ 

ʟʘʱʠʪʳ ʦʪ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʠʷ ʧʦʛʦʜʥʳʭ ʦʩʘʜʢʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ ʟʘ ʩʯʝʪ ʝʛʦ 

ʛʠʜʨʦʬʦʙʠʟʘʮʠʷ.  

ʉʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʛʠʜʨʦʬʦʙʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʳ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʬʦʙʥʳʭ 

ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʪʫʤʳ, ʤʘʟʫʪʳ, ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, 

ʨʘʟʣʠʯʥʳʝ ʩʤʦʣʳ ʠ ʵʤʫʣʴʩʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ [36]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʛʠʙʨʦʬʦʙʥʦʛʦ ʘʛʝʥʪʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʬʪʷʥʦʡ 

ʰʣʘʤ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʪʠʧʘ ʠʟ ʥʝʬʪʝʭʨʘʥʠʣʠʱ ɸʆ ʅʂ "ʊʫʡʤʘʘʜʘ-ʥʝʬʪʴ" ï ʦʜʥʦʛʦ 

ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʗʢʫʪʠʠ ʥʘ ʨʳʥʢʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʨʝʘʣʠʟʘʮʠʝʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʣʷ ʥʫʞʜ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʤʝʩʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚʦʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ɸʥʘʣʠʟ 

ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʪʘʙʣʠʮʘ18) ʥʝʬʪʝʰʣʘʤʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʝʣ ʠ ʩʤʦʣ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ. 
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ʊʘʙʣʠʮʘ 18 ï ɻʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ɸʆ ʅʂ çʊʫʡʤʘʘʜʘ-ʥʝʬʪʴè [124; 

125] 

ʂʦʤʧʦʥʝʥʪ 
ʄʘʩʣʘ 

(ʋɺ) 

ʉʤʦʣʳ 

ɸʩʬʘʣʴʪʝʥʳ ɺʦʜʘ 
ɹʝʥʟʦʣʴʥʳʝ 

ʉʧʠʨʪʦ-

ʙʝʥʟʦʣʴʥʳʝ 

ʉʦʜʝʨʞʘʥʠʝ, % 52,59 13,78 23,30 2,33 8,00 

 

ʀʟʚʝʩʪʥʦ [27], ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʝʢʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʩʦʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʨʠʢʝʪʦʚ 

ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʘʩʬʘʣʴʪʝʥʦʚ. ʅʝʬʪʝʰʣʘʤʳ ɸʆ ʅʂ "ʊʫʡʤʘʘʜʘ-ʥʝʬʪʴ" 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩʬʘʣʴʪʝʥʦʚ (2,3 %), ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʪʚʝʨʞʜʝʥʠʷ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʨʠʢʝʪʘ ʚʦ ʚʨʝʤʷ ʝʛʦ 

ʩʧʝʢʘʥʠʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʦʢʫʩʢʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ [27]. ʇʦʵʪʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʙʫʜʝʪ ʜʦʣʞʥʦ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʘ ʥʝ ʚ ʭʦʜʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʧʝʢʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʙʨʠʢʝʪʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʠ, ʢʨʦʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʧʦʛʣʦʰʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 21290-2018 çɹʨʠʢʝʪʳ ʫʛʦʣʴʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷè. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʤ ʙʨʠʢʝʪʘʤ, 

ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʬʪʷʥʦʛʦ 

ʰʣʘʤʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʥʝʬʪʷʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʦʩʪʘʚ ʙʨʠʢʝʪʘ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʪʨʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʣʘʩʪʠʯʥʦʩʪʠ [60]. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʝʜʝʣʴʥʦ ʧʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ʯʘʩʪʠʮ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʙʦʣʝʝ 
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ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʧʨʝʩʩʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʜʘʚʣʝʥʠʠ 120 ʄʇʘ.  

ʅʘ ʨʠʩʫʥʢʝ 26 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʰʣʘʤʘ ʥʘ ʧʦʢʘʟʘʪʝʣʴ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ 

ʦʙʨʘʟʮʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʰʣʘʤʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʩʦʩʪʘʚʝ. 

ʆʜʥʘʢʦ, ʧʨʦʯʥʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʚ 

ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʝʛʦ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ. 

ɺʝʨʦʷʪʥʦ, ʯʪʦ ʚʷʟʢʠʡ ʢʦʤʧʦʥʝʥʪ ï ʥʝʬʪʷʥʦʡ ʰʣʘʤ, ʦʙʚʦʣʘʢʠʚʘʷ ʫʛʦʣʴʥʳʝ ʠ 

ʜʨʝʚʝʩʥʳʝ ʯʘʩʪʠʮʳ, ʫʤʝʥʴʰʘʝʪ ʩʠʣʫ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʟʘ ʩʯʝʪ ʯʝʛʦ ʞʝʩʪʢʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢ ʩʞʘʪʠʶ ʦʙʨʘʟʮʦʚ ʙʨʠʢʝʪʦʚ ʩʥʠʞʘʶʪʩʷ. 

ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʫ ʥʘʧʦʣʥʝʥʥʳʭ ʥʝʬʪʷʥʳʤ ʰʣʘʤʦʤ 

ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ (ʨʠʩʫʥʦʢ 

27ʙ). 

 

ʈʠʩʫʥʦʢ 26 ï ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʰʣʘʤʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ (W) ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʙʨʘʟʮʘ [124] 
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ʋʩʪʘʥʦʚʣʝʥʦ (ʨʠʩʫʥʦʢ 27ʘ), ʯʪʦ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʚʳʰʝ 45 ʤʘʩ %. 

ʆʜʥʘʢʦ, ʚʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʦʣʥʠʪʝʣʷ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʦʙʨʘʟʮʦʚ (ʨʠʩʫʥʦʢ 27ʙ). ʊʘʢ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʦʙʲʝʤ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ 

ʥʝ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʘʝʪʩʷ ʛʠʜʨʦʬʦʙʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ, ʠʤʝʶʪ ʦʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ 20 

ʤʘʩ. % ʥʝʬʪʷʥʳʭ ʰʣʘʤʦʚ ʠ 45 ʤʘʩ.% ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. 

 

 

ʈʠʩʫʥʦʢ 27 ï ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʧʨʠ ʩʞʘʪʠʠ (ʘ) ʠ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ (ʙ) ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 

ʥʝʬʪʝʰʣʘʤʘ 15 ʠ 20 ʤʘʩ. % [124; 125] 
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5.4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ. ɼʣʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʳ 

ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʙʫʨʦʛʦ ʫʛʣʷ ʧʣʘʩʪʘ çʅʠʞʥʠʡè, ʘ ʪʘʢʞʝ ʩʤʝʩʝʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠ 

ʙʨʠʢʝʪʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʉʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʥʠʭ ʩʦʩʪʘʚʣʷʣʦ 10 

ʤʘʩ. %. 

 

ʈʠʩʫʥʦʢ 28 ï ʊɻ-ʢʨʠʚʳʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʠʥʝʨʪʥʦʡ 

ʩʨʝʜʝ 

ʅʘ ʨʠʩʫʥʢʝ 28 ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʦʢʘʟʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʪʝʨʤʦʛʨʘʤʤʳ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʩʝʭ ʪʠʧʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺʠʜʥʦ, ʯʪʦ ʠʟ 

ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʘ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʝʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʝ yʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʭʦʜʠʪ ʙʦʣʝʝ ʧʦʣʥʦ ʠ ʧʨʠ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʝʤ ʙʫʨʦʛʦ ʫʛʣ̫ (ʨʠʩʫʥʢʠ 28 ʠ 29). ʇʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ 

ʜʨʝʚʝʩʠʥʳ ʭʦʨʦʰʦ ʠʟʫʯʝʥ [113]. ʀʟʚʝʩʪʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʠʘʧʘʟʦʥʳ 

ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʦʩʥʦʚʥʳʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʍʘʨʘʢʪʝʨ ʠʭ ʧʠʨʦʣʠʟʘ ʤʝʞʜʫ ʩʦʙʦʡ 

ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʊʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ 
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ʛʝʤʠʮʝʣʣʶʣʦʟʳ ʧʨʦʪʝʢʘʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 220-315Áʉ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (315-400Áʉ) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʣʘʛʘʝʪʩʷ ʮʝʣʣʶʣʦʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʦʛʦ ʦʩʪʘʪʢʘ ʧʦʩʣʝ ʧʠʨʦʣʠʟʘ ʮʝʣʣʶʣʦʟʳ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 

å6,5%. ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʣʠʛʥʠʥʘ. ʆʥʘ 

ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ ʦʪ 70-80Áʉ ʜʦ 900Áʉ, ʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʚʝʨʜʦʛʦ 

ʦʩʪʘʪʢʘ (å45,7%) [113].  

 

ʈʠʩʫʥʦʢ 29 ï ʊɻ ʠ ɼʊɻ ʢʨʠʚʳʝ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʙʫʨʦʛʦ ʫʛʣʷ (ʘ) 

ʠ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ (ʙ) 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʥʘʣʠʟ ʩʤʝʩʝʚʳʭ ʩʦʩʪʘʚʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʩʪʘʜʠʷ ʠʭ ʨʘʟʣʦʞʝʥʠʷ ʩʤʝʱʘʝʪʩʷ ʥʘ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʝʤ ʫ 

ʠʩʭʦʜʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʨʝʚʝʩʠʥʘ ʚʳʩʪʫʧʘʝʪ 

ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ ʧʠʨʦʣʠʟʘ ʙʫʨʦʛʦ ʫʛʣʷ. ʍʘʨʘʢʪʝʨ 

ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʩʤʝʩʝʚʦʛʦ ʦʙʨʘʟʮʘ ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ ʠʤʝʝʪ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʚʠʜ, ʠ ʧʨʦʪʝʢʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʠʜʝʥʪʠʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʠʥʪʝʨʚʘʣʝ (ʨʠʩʫʥʦʢ 30)  
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ʈʠʩʫʥʦʢ 30 ï ʊɻ ʠ ɼʊɻ ʢʨʠʚʳʝ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʩʤʝʩʝʚʦʛʦ 

ʦʙʨʘʟʮʘ (ʘ) ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ (ʙ) 

ʊʝʨʤʦʭʠʤʠʯʝʩʢʫʶ ʜʝʩʪʨʫʢʮʠʶ ʩʤʝʩʝʚʦʛʦ ʦʙʨʘʟʮʘ ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ 

ʧʦ ʩʢʦʨʦʩʪʠ ʠʭ ʨʘʟʣʦʞʝʥʠʷ ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʪʝʨʠ ʠʭ ʤʘʩʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 

ʵʪʘʧʘ. ɼʦ 127,5Üʉ ʫ ʩʤʝʩʝʚʦʛʦ ʦʙʨʘʟʮʘ, ʠ ʜʦ 134,4Üʉ ʫ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʥʘ 3,4% ʠ 4,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʘʨʝʥʠʝʤ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʣʘʛʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʫ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ (134,4-394,4Üʉ) ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʝʨʷ ʤʘʩʩʳ ʥʘ 20,0%, ʯʪʦ ʯʫʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʤʝʩʝʚʦʛʦ ʦʙʨʘʟʮʘ (127,5Ü-397,5Üʉ), 

ʫ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʥʘ 18,2%.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʥʘʦʙʦʨʦʪ, ʙʦʣʴʰʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʤʝʩʝʚʦʛʦ 

ʦʙʨʘʟʮʘ: ʫ ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʪʝʨʷ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʦ 16,1%, ʘ ʫ ʩʤʝʩʝʚʦʛʦ 

ʦʙʨʘʟʮʘ ï 21,4%. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʵʪʘʧ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʙʨʠʢʝʪʘ ʩʤʝʱʝʥ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɿʘʤʝʪʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ ʥʘ ʧʨʦʮʝʩʩʳ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ 

ʙʫʨʦʛʦ ʫʛʣʷ ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʙʨʠʢʝʪʝ.  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʠʨʦʣʠʟʘ ʩʤʝʩʝʚʦʛʦ ʦʙʨʘʟʮʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩʳ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʜʨʝʚʝʩʠʥʳ ʠ ʙʫʨʦʛʦ ʫʛʣʷ 

ʧʨʦʪʝʢʘʶʪ ʙʦʣʝʝ ʦʙʦʩʦʙʣʝʥʥʦ, ʯʝʤ ʫ ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʙʨʘʟʮʘ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʠʝ ʚ ʠʭ ʧʦʚʝʜʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʦʩʦʙʝʥʥʦ ʣʠʛʥʠʥʘ, ʚʦ ʚʨʝʤʷ 

ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʜʝʩʪʨʫʢʮʠʠ ʩʪʨʫʢʪʫʨʳ ʣʠʛʥʠʥʘ ʥʘʯʠʥʘʶʪʩʷ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʆʢʦʥʯʘʥʠʝ ʦʩʥʦʚʥʦʡ ʩʪʘʜʠʠ ʠʭ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

614 Üʉ (ʢʦʤʧʦʟʠʪʥʳʡ ʙʨʠʢʝʪ) ʠ 617 Üʉ (ʩʤʝʩʴ ʫʛʣʷ ʩ ʜʨʝʚʝʩʠʥʦʡ), ʯʪʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʘʜʫʩʦʚ ʥʠʞʝ, ʯʝʤ ʫ ʙʫʨʦʛʦ ʫʛʣʷ. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʣʠʯʠʷ ʫ ʩʤʝʩʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [70; 126; 127]. ɺ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʪʘʢʞʝ ʙʳʣ 

ʦʪʤʝʯʝʥ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʧʠʨʦʣʠʟʘ ʫʛʣʝʡ ʩ ʙʠʦʤʘʩʩʦʡ. 

ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʤʘʨʢʠ ʊ: ʝʩʣʠ ʧʨʦʮʝʩʩ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʫʛʣʷ ʤʘʨʢʠ ʊ ʟʘʢʘʥʯʠʚʘʣʩʷ ʧʨʠ ʊ=1020Áʉ, ʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʜʨʝʚʝʩʠʥʳ ʜʦ 

25% ʧʨʦʮʝʩʩ ʠʭ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʟʘʚʝʨʰʘʣʩʷ ʫʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʤʝʥʝʝ 700Áʉ [70]. 

 

ɺʳʚʦʜʳ: 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʜʨʝʚʝʩʥʦ-ʫʛʦʣʴʥʳʝ 

ʙʨʠʢʝʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʚʣʘʛʠ, ʥʠʟʢʘʷ ʟʦʣʴʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʪʦʚʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ 

ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

2. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʧʦʟʠʪʥʳʝ 

ʙʨʠʢʝʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ, ʩʦʭʨʘʥʷʶʪ 
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ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ 

ʫʩʣʦʚʠʠ ʭʨʘʥʝʥʠʷ ʧʦʜ ʥʘʚʝʩʦʤ; 

3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʬʪʷʥʳʝ 

ʰʣʘʤʳ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʪʠʧʘ. ʆʧʪʠʤʘʣʴʥʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʩʦʩʪʘʚʠʣʦ 

20%. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʜʦ 45 ʤʘʩ. %; 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʙʨʠʢʝʪʦʚ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʧʨʦʪʝʢʘʝʪ ʩʪʫʧʝʥʯʘʪʦ. ʇʨʠ ʵʪʦʤ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʷ ʠʭ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʝʤ ʫ ʙʫʨʦʛʦ ʫʛʣʷ ʠ 

ʩʤʝʩʝʚʦʛʦ ʫʛʦʣʴʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʢʦʤʧʦʟʠʪʥʦʤ 

ʙʨʠʢʝʪʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʤʝʰʝʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʩ ʜʨʝʚʝʩʥʳʤ ʩʳʨʴʸʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʠʣʴʥʦ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʥʘʫʯʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, 

ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʝʥʘ ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʩʳʨʴʷ ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʣʠʯʥʦ 

ʘʚʪʦʨʦʤ: 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʛʦʣʴ ʧʣʘʩʪʘ çɺʝʨʭʥʠʡè ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʚʣʘʛʠ, ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ 

ʠ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʥʘ ʩʫʭʦʝ ʙʝʟʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɹʫʨʳʝ ʫʛʣʠ ʦʙʦʠʭ 

ʧʣʘʩʪʦʚ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʤʘʮʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʘʜʠʶ ʤʝʪʘʤʦʨʬʠʟʤʘ. ɺ 

ʤʘʮʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʪʨʠʥʠʪ, ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʮʝʨʘʣʳ ʛʨʫʧʧʳ ʠʥʝʨʪʠʥʠʪʘ ʠ ʣʠʧʪʠʥʠʪʘ. ʇʨʠ ʵʪʦʤ 

ʙʫʨʳʝ ʫʛʣʠ çɺʝʨʭʥʝʛʦè ʧʣʘʩʪʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʪʠʥʠʪʘ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʫʛʣʷʭ 

ʥʝ ʧʨʝʚʳʰʘʝʪ ʠʭ ʢʣʘʨʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ ʙʫʨʳʭ ʫʛʣʷʭ ʤʠʨʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʚ ʫʛʣʷʭ ʚʪʨʦʝ ʧʨʝʚʳʰʘʝʪ ʠʭ ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʢʣʘʨʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ. ʆʜʥʘʢʦ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʜʘʥʥʳʝ ʫʛʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʨʫʜʥʦʛʦ ʩʳʨʴʷ. 

3. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʛʣʝʡ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫʛʣʠ ʦʙʦʠʭ ʧʣʘʩʪʦʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ ʚ ʠʥʝʨʪʥʦʡ, 

ʪʘʢ ʠ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚʝʜʫʪ ʩʝʙʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ. ʆʜʥʘʢʦ ʫʛʣʠ 

çʅʠʞʥʝʛʦè ʧʣʘʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʫʛʣʷ ʚ 

ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ. 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʤʝʪʦʜʦʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 80-

100Áʉ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, 
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ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ 

ʜʣʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ. 

5. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʳʭ 

ʙʨʠʢʝʪʦʚ ʦʪ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ, ʚʣʘʞʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʪʦʧʣʠʚʘ: ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ ʥʝ ʤʝʥʝʝ 150 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʛʨʝʚʘ ʩʤʝʩʠ 

80-100 Üʉ, ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ ï 8-12%, ʩʦʜʝʨʞʘʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʥʝ 

ʤʝʥʝʝ 10 ʤʘʩʩ.%. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʧʘʪʝʥʪʦʤ ʈʌ ˉ 2645218. 

6. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʩʦʭʨʘʥʷʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 

ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʫʩʣʦʚʠʠ ʭʨʘʥʝʥʠʷ ʧʦʜ ʥʘʚʝʩʦʤ. 

7. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʙʨʠʢʝʪʦʚ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʧʨʦʪʝʢʘʝʪ ʩʪʫʧʝʥʯʘʪʦ. ʇʨʠ ʵʪʦʤ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʷ ʠʭ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʝʤ ʫ ʙʫʨʦʛʦ ʫʛʣʷ ʠ 

ʩʤʝʩʝʚʦʛʦ ʫʛʦʣʴʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʪʦʧʣʠʚʘ. 

8. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ çʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɹʨʠʢʝʪʳ ʠʟ ʫʛʣʝʡ ʙʫʨʳʭ 

ʂʘʥʛʘʣʘʩʩʢʠʭ. ʊʋ 19.30.12-001-03534081980004-2019è. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʜʦʢʫʤʝʥʪ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ 

ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʝʤʳʭ 

ʢʦʤʧʦʟʠʪʥʳʭ ʙʨʠʢʝʪʦʚ. 
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