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ʤʝʪʨʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʦʜʥʦʘʥʢʝʨʥʦʛʦ ʙʦʣʴʚʝʨʢʘ ʠʟ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʰʧʫʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʪʠ-

ʤʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʜʙʠʨʘʷ ʧʘʨʘʤʝʪʨʳ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʫʨʦʚʥʶ 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʠʭ ʫʩʠʣʠʡ. 

 

ʇʨʦʙʣʝʤʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅɼʉ ʧʦʨʪʦʚʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʟʘʥʠʤʘ-

ʣʠʩʴ ʤʥʦʛʠʝ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ [1], [2], [3], [4], [5], ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ [7], [8], 

[9] ʠ ʜʨʫʛʠʝ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʯʘʣʴʥʳʭ ʧʦʨʪʦʚʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʋʢʘʟʘʥʠʷʭ [11] ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝ-

ʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʜʥʦʘʥʢʝʨʥʳʭ ʙʦʣʴʚʝʨʢʦʚ:  

ï ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ ʥʘʟʥʘʯʘʝʪʩʷ ʥʘ (0,4ï0,8)ʅʩʪ; 

ï ʧʦʣʦʞʝʥʠʝ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ (0,15ï0,35)ʅʩʪ; 

ï ʟʘʛʣʫʙʣʝʥʠʝ ʥʠʟʘ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ (0,4ï0,5)ʅʩʪ; 

ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ (1ï2)ʅʩʪ. 

ʆʮʝʥʢʘ ʅɼʉ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʟʥʘʯʝʥʠʷʤ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ 

ʰʧʫʥʪʝ, ʘ ʪʘʢʞʝ ʘʥʢʝʨʥʳʤ ʨʝʘʢʮʠʷʤ ʚ ʪʷʛʝ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʘʧʘʟʦʥ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʨʘʩʰʠʨʝʥ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ.  

ʇʨʦʚʦʜʠʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʅɼʉ ʥʘ ʧʨʠʤʝʨʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦ-

ʦʨʫʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʧʦʨʪʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ: 

ï ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,15ʅʩʪ ʜʦ 

0,75ʅʩʪ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ 1,125 ʤ; 1,5 ʤ; 1,875 ʤ; 2,25 ʤ; 2,625 ʤ; 3,0 ʤ; 3,375 ʤ; 4,125 ʤ; 

4,5 ʤ; 4,875 ʤ; 5,25 ʤ; 5,625 ʤ (ʨʠʩʫʥʦʢ 1ʘ); 

ï ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ 0,4ʅʩʪ ʜʦ 0,8ʅʩʪ, ʘ ʠʤʝʥ-

ʥʦ 3,0 ʤ; 3,75 ʤ; 4,5 ʤ; 5,25 ʤ; 6,0 ʤ (ʨʠʩʫʥʦʢ 1ʙ); 

ï ʟʘʛʣʫʙʣʝʥʠʷ ʚʝʨʭʘ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʜʣʷ ʯʝʪʳʨʝʭ ʧʦʣʦʞʝʥʠʡ: 0,4 ʤ; 1,8 ʤ; 3,2 ʤ; 

4,6 ʤ, ʧʨʠ ʵʪʦʤ ʪʦʯʢʘ ʢʨʝʧʣʝʥʠ ̫ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʧʨʠʥʷʪʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 1,9 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1ʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʣʠʷʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʢ ʰʧʫʥʪʫ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʛʠ-

ʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʰʧʫʥʪʝ ʫʤʝʥʴʰʘʶʪʩʷ (ʨʠʩʫʥʦʢ 2ʘ). ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʣʦʞʝʥʠʷ 

ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ, ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʋʢʘʟʘʥʠʷʤʠ [1], ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʩ 0,15 ʅʩʪ ʜʦ 0,35 ʅʩʪ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠʟʛʠʙʘʶʱʠʭ 

ʤʦʤʝʥʪʦʚ ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ 60%. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʘʥʢʝʨʥʦʡ ʨʝʘʢʮʠʠ ʠʤʝʝʪ ʦʙʨʘʪ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ ʚʦʟʨʘʩʪʘʶʪ ʧʨʠʤʝʨʥʦ ʥʘ 21% (ʨʠʩʫʥʦʢ 2ʙ). ɼʘʣʴʥʝʡʰʝʝ ʧʦʥʠʞʝʥʠʝ 
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ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 

ʚ ʰʧʫʥʪʝ ʠ ʥʘ ʫʨʦʚʥʝ 40ï45% ʚʳʩʦʪʳ ʩʪʝʥʢʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʤʠʥʠʤʘʣʴʥʳ, ʘ ʟʘʪʝʤ ʤʝʥʷʶʪ ʟʥʘʢ, ʩʪʘʥʦʚʷʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳ-

ʤʠ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ (ʨʠʩʫʥʦʢ 2 ʚ). ʇʨʠ ʢʨʝʧʣʝʥʠʠ ʪʷʛʠ ʢ ʰʧʫʥʪʫ ʥʘ 

ʫʨʦʚʥʝ 66% ʚʳʩʦʪʳ ʩʪʝʥʢʠ ʟʥʘʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʴʥʳʭ 

ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʠʜʘ ʰʧʫʥʪʘ (ʩ ʨʝʙʨʦʤ 70 ʩʤ) ʧʦ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʚ ʨʝʙʨʝ (237 

ʢʅʤ), ʘ ʟʘʪʝʤ ʚʦʟʤʦʞʥʦ ʠ ʧʦ ʧʨʦʯʥʦʩʪʠ (415 ʢʅʤ). 

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ. 1. ʉʭʝʤʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ: 

ʘ ï ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ; ʙ ï ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ;  

ʚ ï ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʧʦ ʜʣʠʥʝ ʰʧʫʥʪʘ (ʨʠʩʫʥʦʢ 

3ʘ) ʚʠʜʥʦ, ʯʪʦ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʰʧʫʥʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ ʫʚʝ-



ɸ.ʅ. ʉʠʪʥʦʚ, ʅ.ɺ. ʂʦʯʢʫʨʦʚʘ, ʀ.ɺ. ʃʠʧʘʪʦʚ 
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ʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʜʦ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ. ʉ ʧʦʥʠ-

ʞʝʥʠʝʤ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʦʣʝʪʥʳʝ ʤʦʤʝʥʪʳ, ʚʦʟʨʘʩʪʘʶʪ ʢʦʥ-

ʩʦʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʠʟʢʠʭ ʪʦʯʢʘʭ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʷʞʝʥʠʝ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʰʧʫʥʪʘ. ʍʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʤʝʥʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʢʦʥʩʦʣʴʥʦʡ ʯʘʩʪʠ, 

ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʪʳʣʦʚʫʶ ʛʨʘʥʴ ʰʧʫʥʪʘ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʨʫʞʝʥʠʷ. 

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʫʯʝʪʝ ʠʟʤʝʥʝʥʠʷ  

ʧʦʣʦʞʝʥʠʷ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʠ ʟʘʛʣʫʙʣʝʥʠʷ ʰʧʫʥʪʘ: 

ʘ ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʰʧʫʥʪʝ; ʙ ï ʘʥʢʝʨʥʘʷ ʨʝʘʢʮʠʷ;  

ʚ ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʰʧʫʥʪʝ ʩ ʫʯʝʪʦʤ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʩʪʠ 
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ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʥʩʦʣʴʥʦʛʦ ʠ ʧʨʦʣʝʪʥʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʠʭ ʥʝ-

ʙʦʣʴʰʠʝ ʠ ʦʜʠʥʘʢʦʚʳʝ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʪʷʛʠ ʥʘ ʚʳʩʦʪʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʤʝʨʥʦ 43% ʩʚʦʙʦʜʥʦʡ ʚʳʩʦʪʳ ʩʦʦʨʫʞʝʥʠʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʚʳʰʝ 

ʵʪʦʛʦ ʫʨʦʚʥʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʣʝʪʥʦʛʦ ʤʦʤʝʥʪʘ. ɸ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʪʷʛʠ ʥʠ-

ʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʦʥʩʦʣʴʥʳʝ ʤʦʤʝʥʪʳ. 

ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ ʧʨʠ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ 

ʪʷʛʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ 

ʰʧʫʥʪʝ. ɿʥʘʯʝʥʠʷ ʠʭ ʠʟʤʝʥʷʶʪʩʷ ʥʘ 2ï3% ʧʨʠ ʢʨʘʡʥʠʭ ʧʨʠʥʷʪʳʭ ʟʥʘʯʝʥʠʷʭ ʛʣʫʙʠʥʳ 

ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ. ʀ ʨʘʟʥʠʮʘ ʚ ʟʥʘʯʝʥʠʷʭ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥ ʫʟʝʣ 

ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʢ ʰʧʫʥʪʫ (ʨʠʩʫʥʦʢ 2ʙ). 

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 3. ʀʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʰʧʫʥʪʝ ʦʜʥʦʘʥʢʝʨʥʦʛʦ  

ʙʦʣʴʚʝʨʢʘ ʧʨʠ ʟʘʛʣʫʙʣʝʥʠʠ ʰʧʫʥʪʘ ʊh ʧ=3,0 ʤ:  

ʘ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʦʚ ʧʦ ʜʣʠʥʝ ʰʧʫʥʪʘ;  

ʙ ï ʛʨʘʬʠʢ ʩʚʷʟʠ ʧʨʦʣʝʪʥʳʭ (ʄʧʨ) ʠ ʢʦʥʩʦʣʴʥʳʭ (ʄʢ) ʤʦʤʝʥʪʦʚ  

ɽʱʝ ʦʜʥʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʜʥʦʘʥʢʝʨʥʦʛʦ ʙʦʣʴʚʝʨʢʘ ʷʚʣʷʝʪʩʷ ʘʥʢʝʨ-

ʥʘʷ ʧʣʠʪʘ. ʆʥʘ, ʢʘʢ ʵʣʝʤʝʥʪ ʘʥʢʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʠ ʝʝ ʧʨʦʯʥʦʩʪʴ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʘʥʢʝʨʥʘʷ ʧʣʠʪʘ ʤʦʞʝʪ ʥʘ-

ʟʥʘʯʘʪʴʩʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ ʠ ʫʜʘʣʝʥʠʠ ʦʪ ʰʧʫʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʟʘʛʣʫʙʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʥʘ ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ ʧʦʢʘʟʘʣʦ 

(ʨʠʩʫʥʦʢ 4), ʯʪʦ ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʚ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʠ 
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ʵʪʦʤ ʟʘʛʣʫʙʣʝʥʠʷ ʧʣʠʪʳ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʰʧʫʥʪʝ ʠ ʘʥʢʝʨʥʘʷ ʨʝʘʢʮʠʷ ʫʚʝʣʠʯʠ-

ʚʘʶʪʩʷ ʥʘ 1% ʠ 3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ (ʨʠʩʫʥʦʢ 4). 

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ  

ʟʘʛʣʫʙʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ: ʘ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʢʅʤ;  

ʙ ï ʘʥʢʝʨʥʘʷ ʨʝʘʢʮʠʷ, ʢʅ 

ʂʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʫʯʝʪʝ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 5) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ: 

ï ʟʘʛʣʫʙʣʝʥʠʝ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʠʟʛʠ-

ʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʰʧʫʥʪʝ, ʪʘʢ ʠ ʥʘ ʘʥʢʝʨʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠ ʣʶʙʦʤ ʧʦʣʦʞʝʥʠʠ ʟʘʢʨʝʧ-

ʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ (ʨʠʩʫʥʦʢ 6); 

ï ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʰʧʫʥʪʝ, ʷʚʣʷʝʪʩʷ ʧʦ-

ʣʦʞʝʥʠʝ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ (ʨʠʩʫʥʦʢ 6ʘ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʳ-

ʜʫʱʠʝ ʚʳʚʦʜʳ; 

ï ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʢ ʰʧʫʥʪʫ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ 

ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʥʘ ʫʨʦʚʥʝ 56% ʦʪ ʩʚʦʙʦʜʥʦʡ ʚʳʩʦʪʳ ʩʦʦʨʫʞʝʥʠʷ ʤʝʥʷʶʪ ʟʥʘʢ ʠ ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʫʞʝ ʥʝ ʚ ʧʨʦʣʝʪʥʦʡ, ʘ ʢʦʥʩʦʣʴʥʦʡ ʯʘʩʪʠ ʰʧʫʥʪʘ; 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʈʠʩ. 5. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʫʯʝʪʫ ʚʣʠʷʥʠʷ ʟʘʛʣʫʙʣʝʥʠʷ  

ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʠ ʧʦʣʦʞʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ 

ï ʠʟʤʝʥʝʥʠʝ ʟʘʛʣʫʙʣʝʥʠʷ ʰʧʫʥʪʘ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʘʥʢʝʨʥʫʶ ʨʝʘʢ-

ʮʠʶ (ʨʠʩʫʥʦʢ 6ʙ), ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʟʥʘʯʝʥʠʷʭ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʥʠʟʢʠʭ ʪʦʯʢʘʭ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 5%; 

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʚʣʠʷʥʠʠ  

ʟʘʛʣʫʙʣʝʥʠʷ ʧʣʠʪʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ: 

ʘ ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʰʧʫʥʪʝ; ʙ ï ʘʥʢʝʨʥʘʷ ʨʝʘʢʮʠʷ ʚ ʪʷʛʝ 
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ï ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʘʥʢʝʨʥʫʶ ʨʝʘʢʮʠʶ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʝ-

ʥʠʝ ʫʟʣʘ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ; 

ï ʟʥʘʯʝʥʠʷ ʘʥʢʝʨʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʜʚʫʭ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʢʨʝʧʣʝʥʠʷ ʪʷʛʠ ʢ 

ʰʧʫʥʪʫ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪ 101 ʜʦ 186 ʢʅ (ʥʘ 84%). 

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ (ʧʦʣʦʞʝʥʠʷ ʫʟʣʘ 

ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ, ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ ʠ ʟʘʛʣʫʙʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʧʣʠ-

ʪʳ) ʟʘʛʣʫʙʣʝʥʠʝ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʦʢʘʟʳʚʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʦʩʪʘʚʰʠʭʩʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʪʨʦʝʥʘ ʤʘʪʨʠʮʘ ʢʦʨʨʝ-

ʣʷʮʠʠ, ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʚʫʭ 

ʬʘʢʪʦʨʦʚ: 

ʄ = 90,41+ 9,35
2

1

x

x
 + 75,94 x1 + 65,10 2

1x + 50,18 x2 ï 31,32 2

2x  ï3,48 x1x2 , 

ʛʜʝ  x1 = hʢ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ; 

x2 = tʰʧ ï ʚʝʣʠʯʠʥʘ ʟʘʛʣʫʙʣʝʥʠʷ ʰʧʫʥʪʘ. 

 

ʆʮʝʥʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʭʦʜʝ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʘʤ:  

ï ʢʦʵʬʬʠʮʠʝʥʪʫ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʨʘʚʥʦʤʫ 0,99; 

ï ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʨʘʚʥʦʤʫ 99,81; 

ï ʧʘʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʣʦʞʝʥʠʝʤ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʘʥ-

ʢʝʨʥʦʡ ʪʷʛʠ ʠ ʠʟʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʦʤ ʚ ʰʧʫʥʪʝ 0,994, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʠʣʴʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ. ʊʝʩʥʦʪʘ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʦʤ ʠ ʛʣʫʙʠʥʦʡ ʧʦʛʨʫʞʝʥʠʷ 

ʰʧʫʥʪʘ ʩʣʘʙʘʷ (ʧʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0,073). 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ 

ʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʥʦʡ ʪʷʛʠ ʢ ʰʧʫʥʪʫ, ʠʟʤʝʥʝʥʠʝ 

ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʰʧʫʥʪʘ ʧʨʠ ʥʝʠʟʤʝʥʷʝʤʳʭ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠ ʦʜʥʦʨʦʜʥʳʭ 

ʧʨʦʯʥʳʭ ʛʨʫʥʪʘʭ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ ʦʢʘʟʳʚʘʝʪ. 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʫʯʝʥʘ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʅɼʉ ʩʦʦʨʫʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʚʳʩʦʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʨʫʞʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  
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SPECIFITIES OF THE STRESS-STRAIN STATE  

OF ONE-ANCHOR BULWARKS WHEN  CHANGING  

HIGH -ALTITUDE PARAMETERS  

OF THEIR STRUCTURAL ELEMENTS  

A.N. Sitnov, N.V. Kochkurova, I.V. Lipatov 

Keywords: waterfront structure, one anchor bulwark, two anchor bulwark, anchor, anchor 

pull, anchor plate, bending moment, stress-strain state. 

 

The influence of high-altitude parameters on the parameters of the stress-strain state (SSS) of 

one-anchor bulwark made of reinforced concrete pile was studied. The depth of immersion of 

the tongue, the position of the anchor line attachment point of the tongue and the height of 

the tongue were considered as high-altitude parameters. The results of the research allow to 

optimize the construction by selecting parameters of different parts of the structure accord-

ing to the level of forces arising in them. 
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Shipbuilding, ship repair,  
and ecological safety of the ship  
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ʉ.ɺ. ɺʘʩʴʢʠʥ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʄ.ʉ. ɼʤʠʪʨʠʝʚʘ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆʇʈɽɼɽʃɽʅʀɽ ʀ ɸʅɸʃʀɿ ʋɼɽʃʔʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʉʋɼʆɺʓʍ ʉʀʉʊɽʄ ɼʃʗ ʆʏʀʉʊʂʀ ʉʊʆʏʅʓʍ  

ʀ ʅɽʌʊɽʉʆɼɽʈɾɸʑʀʍ ɺʆɼ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʩʫʜʦʚʘʷ ʦʯʠʩʪʢʘ, ʩʫʜʦʚʳʝ ʦʪʭʦʜʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʜʦʚ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʫʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ 

 

ʇʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʚʥʝ-

ʩʫʜʦʚʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʨʝʜʩʪʚʘʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʚʦʜʦʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʫʜʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ (ʉʂʇʆ). ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦ-

ʚʦʢ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ.  

 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʦʪʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʯ-

ʥʳʝ (ʉɺ) ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʚʦʜʳ (ʅɺ). ʉʦʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʶ IV ʢ ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʂʦʥʚʝʥʮʠʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚ (ʄɸʈʇʆʃ 73/78), ʧʝʨʝʩʤʦʪ-

ʨʝʥʥʦʛʦ ʨʝʟʦʣʶʮʠʝʡ MEPC.102(48) ʧʦʜ ʪʝʨʤʠʥʦʤ çʉʪʦʯʥʳʝ ʚʦʜʳè ʧʦʥʠʤʘʶʪʩʷ ʩʪʦʢʠ 

ʠ ʧʨʦʯʠʝ ʦʪʭʦʜʳ ʠʟ ʚʩʝʭ ʪʠʧʦʚ ʪʫʘʣʝʪʦʚ ʠ ʧʠʩʩʫʘʨʦʚ, ʩʪʦʢʠ ʠʟ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʤʝʱʝ-

ʥʠʡ, ʠʟ ʧʦʤʝʱʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʞʠʚʳʝ ʞʠʚʦʪʥʳʝ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʝ ʩʪʦʯʥʳʝ 

ʚʦʜʳ, ʝʩʣʠ ʦʥʠ ʩʤʝʰʘʥʳ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʩʪʦʢʘʤʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʪʩʷ ʠ ʚ ʇʨʘʚʠʣʘʭ ʈʦʩʩʠʡʩʢʦʛʦ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ ʉʫʜʦʭʦʜʩʪʚʘ (ʈʄʈʉ) ʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʈʈʈ). ʊʝʨʤʠʥ çʅʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʚʦʜʳè ʇʨʘʚʠʣʘʤʠ 

ʈʈʈ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ çʩʤʝʩʴ ʚʦʜʳ ʩ ʣʶʙʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʬʪʠè, ʘ çʅʝʬʪʴè ï ʢʘʢ 

çʥʝʬʪʴ ʚ ʣʶʙʦʤ ʚʠʜʝ, ʚʢʣʶʯʘʷ ʩʳʨʫʶ, ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ, ʥʝʬʪʷʥʳʝ ʦʩʪʘʪʢʠ (ʰʣʘʤ), 

ʥʝʬʪʷʥʳʝ ʦʩʘʜʢʠ ʠ ʦʯʠʱʝʥʥʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳè. ɺ ʇʨʠʣʦʞʝʥʠʠ I ʢ ʂʦʥʚʝʥʮʠʠ 

ʄɸʈʇʆʃ 73/78, ʘ ʪʘʢʞʝ ʇʨʘʚʠʣʘʭ ʈʄʈʉ ʪʝʨʤʠʥ çʅʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʚʦʜʳè ʦʪʩʫʪʩʪ-

ʚʫʝʪ. ɺ ʵʪʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʦʜʝʨʞʠʪʩʷ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯ-

ʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ï çʃʴʷʣʴʥʘʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʘʷ ʚʦʜʘè, ʪ.ʝ. ʚʦʜʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʬʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝ yʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʪʝʯʝʢ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʤʘʰʠʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʃʶʙʘʷ ʞʠʜʢʦʩʪʴ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʣʴʷʣʴʥʫʶ 

ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ ʣʴʷʣʴʥʳʝ ʢʦʣʦʜʮʳ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʣʴʷʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʣʴʷʣʘ, ʪʘʥʢʠ 

ʣʴʷʣʴʥʳʭ ʚʦʜ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʣʴʷʣʴʥʘʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʘʷ ʚʦʜʘ [1]. 

ɺr ʙʦʨ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʙʦʨʪʫ ʩʫʜʥʘ ʠʣʠ ʧʫʪʤy ʩʜʘʯʠ ʠʭ ʥʘ ʚʥʝʩʫʜʦʚʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʩʨʝʜʩʪʚʘ) ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʪʠʧʦʤ ʩʫʜʥʘ ʠ ʨʘʡʦʥʦʤ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʙʨʦʩʫ, ʩʦʜʝʨ-

ʞʘʱʠʭʩʷ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʜʣʷ ʩʫʜʦʚ, ʢʦʪʦʨʳʝ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʌ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙ ʩʜʘʯʠ ʦʪʭʦʜʦʚ ʥʘ ʚʥʝʩʫʜʦʚʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʩʨʝʜʩʪʚʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʙʝʨʝ-

ʛʦʚʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʩʫʜʘ-ʩʙʦʨʱʠʢʠ ʠʣʠ ʩʫʜʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪ-

ʭʦʜʦʚ (ʉʂʇʆ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʪʘʢ ʠ ʞʸʩʪʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʙʨʦʩʫ ʜʘʞʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʉɺ ʠ ʅɺ ʚ ʧʨʠʨʦ-

ʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʭʝʤʘ ʧʨʠʸʤʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʥʘ ʉʂʇʆ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʩʫʜʦʚ ʉɺ ʠ ʅɺ ʥʘʧʨʘʚʣʷʶʪ-

ʩʷ ʚ ʩʙʦʨʥʳʝ ʸʤʢʦʩʪʠ. ɿʘʪʝʤ ʥʘʩʦʩʘʤʠ ʟʘʛʨʷʟʥʸʥʥʘʷ ʚʦʜʘ ʧʦʜʘʸʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ ʚʦʜʦʦʯʠʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʯʠʱʝʥʥʘʷ ʠ ʦʙʝʟʟʘʨʘʞʝʥʥʘʷ ʚʦʜʘ ʩʣʠʚʘʝʪʩʷ ʟʘ ʙʦʨʪ 

ʠʣʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʉʂʇʆ ʚ ʛʨʘʥʠʮʘʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʜʘ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʸʪʩʷ ʥʘ ʙʝʨʝʛʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ. ɺʳʜʝʣʝʥʥʳʝ ʠʟ ʚʦʜʳ ʚ 

ʚʠʜʝ ʦʩʘʜʢʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʚ ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʧʦ-

ʪʦʤ ʚ ʙʣʦʢ ʦʪʜʝʣʸʥʥʳʭ ʦʪʭʦʜʦʚ [2]. 

ʉʫʜʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʥʘʟʥʘʯʝʥʠʝʤ ʦʩ-

ʥʘʱʘʶʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤ. ʂ ʥʠʤ ʦʪ-

ʥʦʩʷʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʠʸʤʘ ʦʪʭʦʜʦʚ ʠ ʠʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʥʘʢʦʧ-

ʣʝʥʠʷ, ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ (ʆʆʉɺ), ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ (ʆʅɺ), ʠʥʩʠʥʝʨʘʪʦʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʙʝʟʚʦʞʠʚʘ-

ʥʠʷ ʰʣʘʤʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʤʝʩʠ ʦʪʭʦʜʦʚ ʢ ʩʞʠʛʘʥʠʶ ʠ ʪ.ʜ. [2, 3].  

ʄʘʩʩʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʸʪʦʤ ʤʘʩʩʳ ʧʦʜʣʝʞʘʱʝʡ 

ʦʯʠʩʪʢʝ ʚʦʜ,r ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʟʘʤʝʪʥʦʡ ʯʘʩʪʴʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʛʨʫʟʢʠ ʤʘʩʩ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʦʚ ʪʘʢʦʛʦ ʪʠʧʘ. ɼʘʥʥʘʷ ʤʘʩʩʘ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʠ 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʦʪ ʤʝʪʦʜʦʚ ʠʭ ʦʯʠʩʪʢʠ (ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ ʙʠʦ-

ʭʠʤʠʯʝʩʢʠʝ), ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʫʩʪʘʥʦʚʢʘʭ ʆʆʉɺ ʠ ʆʅɺ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʥʘʛʨʫʟʢʫ 

ʤʘʩʩ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʫʜʥʘ ʚʣʠʷʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʠʧ ʚʦʜʦʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʝʜʸʪ 

ʢ ʨʦʩʪʫ ʨʘʟʤʝʨʦʚ ʩʫʜʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʨʦʩʪʫ ʤʘʩʩʳ ʝʛʦ ʢʦʨʧʫʩʘ. ʇʨʠʨʦʜʦʦʭʨʘʥ-

ʥʳʝ (ʠ 

ʙʦʣʝʝ ʪʷʞʝʣʳʭ) ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʩʫʜʦʚʳʭ ʪʦʧ-

ʣʠʚʥʳʭ ʮʠʩʪʝʨʥ. ʆʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʝʙʫʝʪ ʨʘʩʯʝʪ ʚʤʝʩʪʠʤʦʩʪʠ ʩʙʦʨʥʳʭ ʮʠʩ-

ʪʝʨʥ ʉʂʇʆ ʜʣʷ ʧʨʠʝʤʘ ʠ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʪʦʯʥʳʭ ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʪʘʢʠʭ ʮʠʩʪʝʨʥ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʠ ʪʘʢʞʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʥʘʛʨʫʟʢʝ 

ʤʘʩʩ ʩʫʜʦʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢ ʤʘʩʩʘ ʛʨʫʟʘ (ʩʪʦʯʥʦ-ʬʘʥʦʚʳʭ ʠ ʥʝʬʪʝ-

ʩʦʜʝʨʞʘʱʠʭ ʚʦʜ) ʚ ʩʙʦʨʥʳʭ ʪʘʥʢʘʭ ʉʂʇʆ ʧʨʦʝʢʪʘ ʈ164ʄ ʩʦʩʪʘʚʣʷʝʪ 184 ʪ ʠʣʠ 

27é33% ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʝʢʪʥʦʡ ʦʩʘʜʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʥʘʛʨʫʟʢʠ ʤʘʩʩ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʟʫʯʝʥʠʝ ʩʚʷʟʠ ʤʘʩʩʦʛʘ-

ʙʘʨʠʪʥʳʭ ʠ ʵʥʝʨʛʦʸʤʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʆʆʉɺ ʠ ʆʅɺ ʩ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʤʝʪʦʜ ʦʯʠʩʪʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʙʦʨʥʳʭ ʮʠʩʪʝʨʥ ʥʝʦʙʭʦʜʠʤʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʥʘ ʉʂʇʆ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʤʝʪʦʜʘʤʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ. 

ɺ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠ ʥʘ ʙʝʨʝʛʦʚʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʠ ʩʪʦʯʥʳʭ 

ʚʦʜ. ʇʨʠ ʵʪʦʤ ʩʫʜʦʚʦʝ ʚʦʜʦʦʯʠʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʩʚʷʟʘʥ-

ʥʳʤʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʘʤ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʦʡ ʥʦʨʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʢʠ ʆʆʉɺ ʠ ʆʅɺ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʫʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪʳ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʉʂʇʆ ʧʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʤ ʦʪʭʦʜʘʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʡ-

ʦʥʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʩʫʜʦʚ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʫʜʦʭʦʜʩʪ-

ʚʘ, ʘ ʪʘʢʞʝ ʪʠʧʦʤ ʠ ʨʘʟʤʝʨʘʤʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʥʸʤ ʩʫʜʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʫʯʝ-

ʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʵʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʚ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘ-

ʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʫʜʘʣʝʥʠʝ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʚʟʚʝʩʝʡ ʚ ʦʯʠʱʘʝʤʦʡ ʚʦʜʝ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʉʥʠʞʝʥʠ ̫ʩʦʜʝʨʞʘʥʠʷ ʚ ʵʪʠʭ ʚʦʜʘʭ ʨʘʩ-

ʪʚʦʨʝʥʥʦʡ ʦʨʛʘʥʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʢ ʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ) ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ), ʜʦʙʠʚʘʶʪʩʷ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ (ʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʤʝʪʦ-

ʜʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʫʢʘʟʘʥʥʳʤ ʤʝʪʦʜʘʤ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩʪʦʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ (ʦʩʘ-

ʞʜʝʥʠʝ, ʬʠʣʴʪʨʘʮʠʷ, ʘʜʩʦʨʙʮʠʷ, ʬʣʦʪʘʮʠʷ) ʠ ʭʠʤʠʯʝʩʢʠʭ (ʥʝʡʪʨʘʣʠʟʘʮʠʷ, ʦʢʠʩʣʝʥʠʝ, 

ʦʟʦʥʠʨʦʚʘʥʠʝ) ʧʨʦʮʝʩʩʦʚ. ʋʩʪʘʥʦʚʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʦʯʠ-

ʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ:  

ï ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʟʘʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʶʯʘʪʴ ʫʩʪʘʥʦʚʢʫ 

ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʩʫʜʥʘ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʩʙʨʦʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝ ʟʘʧʨʝʱʘ-

ʝʪʩʷ;  

ï ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʚʠʜʫ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʭʦʨʦʰʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ; 

ï ʩʣʘʙʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ ʦʪ ʩʦʣʥyʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʦʢʦʚ, 

ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ;  

ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʩʪʦʯʥʳʭ, ʥʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʚʦʜ.  

ʋʢʘʟʘʥʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʧʨʠʩʫʱʠ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

ï ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʦʨʛʘʥʠ-

ʢʦʡ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ɹʇʂ, ʥʠʞʝ, ʯʝʤ ʚ ʫʩʪʘʥʦʚʢʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ; 

ï ʢʦʣʠʯʝʩʪʚʦ ʰʣʘʤʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʪʦʢʦʚ, 

ʜʦʩʪʠʛʘʝʪ 5 ... 10 % ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʘ ʦ ʩʙʦʨʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʠʣʠ ʩʙʨʦʩʝ ʰʣʘʤʘ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ [4, 5].  

ʇʨʠʤʝʨʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩʣʫʞʘʪ ʫʩ-

ʪʘʥʦʚʢʠ çʉʊʆʂè, çʕʆʉè (ʈʦʩʩʠʷ); BIOCON (ɻʨʝʮʠʷ); çʅʝʧʪʫʤʘʪʠʢè (ʐʚʝʮʠʷ) ʠ ʜʨ. 

ɺ ʫʩʪʘʥʦʚʢʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʟʣʘʛʘʶʪʩʷ ʜʦ ʥʝ-

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʘʟʦʪ, ʘʤʤʠʘʢ, ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʚʦʜʘ ʠ ʜʨ.). ʆʩʥʦʚʫ ʜʘʥ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʙʘʢ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʸʥ ʥʘ ʪʨʠ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʝ-

ʥʠʷ: ʘʵʨʘʮʠʦʥʥʦʝ, ʦʪʩʪʦʡʥʦʝ ʠ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʝ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʘʵʨʘʮʠ-

ʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʛʜʝ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʵʨʦʙʥʳʭ  ʙʘʢʪʝʨʠʡ. ʀʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʘʪʤʦʩʬʝʨʥʦʤʫ ʢʠʩʣʦʨʦʜʫ ʧʨʠ ʧʨʦʢʘʯʢʝ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ ʘʵʨʘʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ. ɿʘʪʝʤ ʚʦʜʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʦʪʩʪʦʡʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʚ ʢʦ-

ʪʦʨʦʤ ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʙʘʢʪʝʨʠʡ ʠʣ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ. ʆʯʠʱʝʥ-

ʥʘʷ ʚʦʜʘ ʧʦʧʘʜʘʝʪ ʚ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠ ʭʣʦʨʠʨʫʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʧʦʛʠʙʘʶʪ 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʚʦʜʝ ʙʘʢʪʝʨʠʠ. ʀʣ ʚ ʦʪʩʪʦʡʥʦʤ ʦʪʜʝʣʝʥʠʠ ʚʩʸ ʚʨʝʤʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ. ʈʘʟ 

ʚ 2é3 ʤʝʩʷʮʘ ʠʣ ʫʜʘʣʷʶʪ. ɺ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʥ ʟʘ ʩʯʸʪ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʫʪʸʤ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʘʵʨʘʮʠʦʥʥʳʭ ʪʘʥʢʘʭ ʘʢʪʠʚʥʦʛʦ ʠʣʘ [6].  

ʋʩʪʘʥʦʚʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʠʥʮʠʧʝ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʜʦʩʪʦʠʥʩʪʚʘ: 

ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ɹʇʂ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʯʠʩʪʢʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ;  

ï ʠʤʝʶʪ ʙʣʦʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʤʦʥʪʘʞ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʫʜʥʝ; 

ï ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʢʘʭ, ʧʦ-

ʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʯʘʩʪʦʛʦ ʫʜʘʣʝʥʠʷ ʰʣʘʤʘ ʚʚʠʜʫ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ;  

ï ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ. ʉʦ ʩʪʦʨʦʥʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʠʣʘ. 

ʅʝʜʦʩʪʘʪʢʠ, ʧʨʠʩʫʱʠʝ ʵʪʠʤ ʫʩʪʘʥʦʚʢʘʤ, ʩʣʝʜʫʶʱʠʝ:  

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʫʩʪʘʥʦʚʢʫ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝ-

ʥʠʷ ʧʘʩʧʦʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ, ʇʨʠ ʧʝʨʝʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʚ ʘʢʪʠʚ-
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ʥʦʤ ʠʣʝ ʤʠʢʨʦʬʣʦʨʳ ʙʘʢʪʝʨʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʩʧʫʭʘʥʠʶ ʠʣʘ, ʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʪʦ-

ʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʙʝʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʫʩʪʘ-

ʥʦʚʢʠ; 

ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 24 ʯ, ʪʦ ʦʙʲʤy ʫʩʪʘʥʦʚʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʩʫʪʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʦʯʥʳʭ ʚʦʜ ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʪʘʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʣʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʚʦʜʳ ï ʪʦʣʴʢʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ;  

ï ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʩʧʨʠʠʤʯʠʚ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʦʣʥyʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʦʢʦʚ, 

ʩʦʜʝʨʞʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʚʳʰʝʥʠʝ 

ʩʦʣyʥʦʩʪʠ ʚʦʜʳ (ʩʚʳʰʝ 20 ʛ/ʣ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʡ ʦʯʠʩʪʢʠ. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʦʢʦʚ ʥʘ 10Á ʉ ʟʘʤʝʜʣʷʝʪ (ʧʨʠ ʧʦʥʠʞʝʥʠʠ) 

ʠʣʠ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ (ʧʨʠ ʧʦʚʳʰʝʥʠʠ) ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ 2é3 ʨʘʟʘ. 

ʊʘʢʠʝ ʚʝʱʝʩʪʚʘ ʢʘʢ ʞʠʨ, ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ ʠ ʜʨʫʛʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʇɸɺ, ʷʜʦʚʠ-

ʪʳʝ ʠ ʤʦʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʜʘʞʝ ʢ 

ʛʠʙʝʣʠ ʘʢʪʠʚʥʦʛʦ ʠʣʘ;  

ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʚʚʦʜʘ ʫʩʪʘʥʦʚʢʠ ʚ ʜʝʡʩʪʚʠʝ. ʇʨʠ ʚʳʥʫʞʜʝʥʥʦʤ ʚʳʚʦʜʝ 

ʝ yʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʪʨʝʙʫʝʪʩʷ 7é12 ʩʫʪʦʢ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʘʢʪʠʚʥʦ-

ʛʦ ʠʣʘ ʠ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ [4, 5].  

ʂ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʦʪʥʦʩʷʪʩʷ ʫʩʪʘʥʦʚʢʠ çɹʠʦ-ʂʦʤ-

ʧʘʢʪè, çʂʘʨʝʘè, çʂʣʘʨʠʤʘʨè (ɻʝʨʤʘʥʠʷ); çʉʊʇè, çʖʥʝʢʩ-ɹʠʦè (ʌʠʥʣʷʥʜʠʷ); çSWCMè 

(ʂʠʪʘʡ) ʠ ʜʨ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʘʩʩʳ, ʨʘʟʤʝʨʦʚ ʠ ʤʦʱʥʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʩʫʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʉɺ ʠ ʅɺ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 82 ʫʩʪʘʥʦʚʦʢ ʆʅɺ ʠ 164 ʆʆʉɺ, ʠʤʝʶʱʠʭ ʩʝʨʪʠʬʠʢʘʪʳ ʈʄʈʉ ʠ 

ʈʈʈ. ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʢʘʤʠ ʩʦʜʝʨʞʘʣʠ ʥʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭ ʫʩʪʘʥʦʚʦʢ, ʠʥ-

ʬʦʨʤʘʮʠʷ ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1ï3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʠ ʵʥʝʨʛʦʸʤʢʦʩʪʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ, ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ.  ʀʟ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʧʦʜʯʠʥʷʶʪʩʷ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ: ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ / ʤʦʱʥʦʩʪʠ / ʦʙʲyʤʘ 

ʫʩʪʘʥʦʚʢʠ ʢ ʦʙʲʤyʫ ʦʯʠʱʘʝʤʳʭ ʚ ʩʫʪʢʠ ʉɺ ʠʣʠ ʅɺ ʨʘʩʪʪy.  

ɺʩʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 1ï3, ʙʳʣʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʩʪʝʧʝʥʥʦʡ 

ʬʫʥʢʮʠʝʡ ʚʠʜʘ: 

y = ax
b
,  (1) 

ʛʜʝ ʫ ï ʫʜʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʥʦʚʢʠ,  

x ï ʝʸ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ,  

a ʠ b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ [7]. ʂʦʵʬʬʠʮʠ-

ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,82ï0,95. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʩʥʫʶ ʩʚʷʟʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ [8] ʠ ʪʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (y = ax
b
) ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʩʦʙ-

ʨʘʥʥʳʝ ʜʘʥʥʳʝ. 
 



ʉ.ɺ. ɺʘʩʴʢʠʥ, ʄ.ʉ. ɼʤʠʪʨʠʝʚʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʫʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʠ» 

 26 

 
ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʤʘʩʩʳ (ʘ), ʤʦʱʥʦʩʪʠ (ʙ) ʠ ʦʙʲʸʤʘ  

(ʚ) ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ  

ʦʪ ʠʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

͍ύ 
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ʘ) ʙ) 

 
ʚ) 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʤʘʩʩʳ (ʘ), ʤʦʱʥʦʩʪʠ (ʙ) ʠ ʦʙʲʤyʘ (ʚ)  

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ  

ʦʪ ʠʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʜʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʆʅɺ ʠ ʆʆʉɺ ʠʭ 

ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʫʤʝʥʴʰʘʶʪʩʷ. 

2. ʋʩʪʘʥʦʚʢʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʤʝʶʪ ʣʫʯʰʠʝ ʫʜʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. 

3. ʌʫʥʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʚʷʟʳʚʘʶ-

ʱʠʝ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʘʥʦʚʦʢ ʩ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ (0,82é0,95), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚʳʭ 

ʩʠʩʪʝʤ ʆʆʉɺ ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ï ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʉʂʇʆ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʦʩʥʘʱʘʪʴ ʫʩʪʘʥʦʚ-

ʢʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ʕʪʠ ʫʩʪʘʥʦʚʢʠ ʠʤʝʶʪ ʣʫʯʰʠʝ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʚ 

5é6 ʨʘʟ ʧʦ ʤʘʩʩʝ ʠ ʛʘʙʘʨʠʪʘʤ ʠ ʚ 2é3 ʨʘʟʘ ʧʦ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ ʥʘ 1 ʤ
3
 ʦʙʨʘʙʘʪʳʚʘʝ-

ʤʳʭ ʩʪʦʢʦʚ). ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʫʩʪʘʥʦʚʢʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʙʳʩʪʨʦ 



ʉ.ɺ. ɺʘʩʴʢʠʥ, ʄ.ʉ. ɼʤʠʪʨʠʝʚʘ 
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ʚʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʫ, ʜʦʧʫʩʢʘʶʪ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʚ ʨʘʙʦʪʝ, ʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʪʥʦʩʷʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ [4, 5], ʧʦʚʳʰʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

 

  
ʘ)  ʙ) 

 
ʚ) 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʤʘʩʩʳ (ʘ), ʤʦʱʥʦʩʪʠ (ʙ) ʠ ʦʙʲʤyʘ (ʚ) ʫʩʪʘʥʦʚʦʢ  

ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʠʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ï ʫʩʪʘʥʦʚʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʪʦʢʦʚ, 

ʠʟʤʝʨʷʝʤʳʭ ʜʝʩʷʪʢʘʤʠ ʠ ʩʦʪʥʷʤʠ ʢʫʙʦʤʝʪʨʦʚ ʚ ʩʫʪʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʚʥʦ-

ʤʝʨʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʭ ʥʘ ʉʂʇʆ. ʊʘʢʠʝ ʦʙʲʸʤʳ ʩʪʦʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʫʯʘʩʪʢʦʚ 

ʚʦʜʥʳʭ ʧʫʪʝʡ, ʛʜʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʟʠʪ-

ʥʳʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʬʣʦʪ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩ-

ʣʝʥʠʷ ʧʨʦʪʝʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʯʠʱʘʝʤʦʡ ʚʦʜʳ ʦʢʦʣʦ 

25é30ę ʉ [3, 4], ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ 

ʉʂʇʆ, ʜʠʩʣʦʮʠʨʫʶʱʠʝʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʶʞʥʳʭ ʨʝ-

ʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

 

ʘ

) 
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The process of oil-containing and wastewater treatment can be carried on out-of-ship envi-

ronmental protection facilities. This article discusses the advantages and disadvantages of 

water treatment equipment, located on the ships integrated waste. Recommendations on the 

use of oil-containing and wastewater treatment plants are given. 
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ɸ.ʃ. ɻʫʩʝʚ, ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ˉ4  

çʊʝʭʥʠʢʘ ʦʩʚʦʝʥʠʷ ʦʢʝʘʥʘè ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ ï ʂɸʀè 
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ʆ ʈɸʉʏɪʊɽ ɼʀʅɸʄʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ  

ɼɺʀɾɽʅʀʗ ʉɽʁʉʄʀʏɽʉʂʆʁ ʂʆʉʓ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʢʦʩʘ, ʙʫʢʩʠʨʦʚʢʘ, ʜʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʢʦʩʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 
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ʄʦʨʩʢʘʷ ʧʦʜʚʦʜʥʘʷ ʩʲʸʤʢʘ ʩ ʧʦʤʦʱʴʶ ʧʣʘʚʘʶʱʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʩ ï ʵʪʦ ʦʜʠʥ 

ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʄʠʨʦʚʦʤ 
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ʦʢʝʘʥʝ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʢʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʣʘʥʛ ʩ ʧʣʘʚʫʯʝʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʥʝʡ-

ʪʨʘʣʴʥʦʡ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʠʸʤʥʠʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʇʦ-

ʩʢʦʣʴʢʫ ʦʙʱʘʷ ʜʣʠʥʘ ʢʦʩʳ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 10 é 12 ʢʤ [1, 2, 3], ʪʦ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʝʸ ʧʦʣʦʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ, 

ʨʘʟʤʝʱʸʥʥʳʝ ʧʦ ʚʩʝʡ ʝʸ ʜʣʠʥʝ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʦʙ-

ʥʳʭ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʡ 

ʢʦʩʳ [4], ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʉʦʩʪʘʚʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʢʦʩʳ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ: ʨʘʙʦʪʳ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, ʣʦʢʘʣʴʥʳʭ 

ʪʝʯʝʥʠʡ, ʢʘʯʢʠ ʢʦʨʤʳ ʩʫʜʥʘ ʠ ʪ. ʜ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʢʘʟʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʢʦʩʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʝʸ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘ ʢʦʩʫ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ (ʨʠʩ. 1): 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʦʟʥʘʯʝʥʠʡ ʧʨʠ ʨʘʩʯʸʪʝ ʜʚʠʞʝʥʠʷ ʢʦʩʳ 

1. ʅʦʨʤʘʣʴʥʘʷ ʧʦʛʦʥʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ 

2
2

2
nn

n
yn VC=

Vd
C=q
r

, 

ʛʜʝ Vn ï ʥʦʨʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ ʜʘʥʥʦʡ ʪʦʯʢʠ ʢʦʩʳ; 

Cy = 1,2 é 1,8 ï ʦʧʳʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

2

dɟ
C=C yn . 

2. ʊʘʥʛʝʥʮʠʘʣʴʥʘʷ ʧʦʛʦʥʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʟʘ ʩʯʸʪ ʜʝʡ-

ʩʪʚʠʷ ʩʠʣ ʪʨʝʥʠʷ 

2
2

2
tt

t
xt VC=

Vd
C=q
r

, 

ʛʜʝ Cx ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ; 

2

dɟ
C=C xt . 

3. ʉʠʣʘ ʥʘʪʷʞʝʥʠʷ ʢʦʩʳ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʧʦʛʦʥʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʠ ʦʧʨʝʜʝʣʷʝʤʘʷ ʫʨʘʚʥʝʥʠʝʤ: 

tq=
ds

dN
. 
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4. ʅʦʨʤʘʣʴʥʘʷ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʟʘʚʠʩʷʱʠʝ ʢʘʢ ʦʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ, ʪʘʢ ʠ ʦʪ ʧʨʠʩʦʝʜʠʥʸʥʥʦʡ ʚʦʜʳ 

t

V
m n

n
µ

µ
, 

t

V
m t

t
µ

µ
, 

ʛʜʝ mn, mt ï ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʛʦʥʥʘʷ ʤʘʩʩʘ ʢʦʩʳ ʩ ʫʯʸʪʦʤ ʧʨʠʩʦʝʜʠʥʸʥʥʦʡ ʤʘʩʩʳ ʚʦʜʳ. 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ɼʘʣʘʤʙʝʨʘ ʚʩʝ ʵʪʠ ʩʠʣʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʷʤ ʜʚʠʞʝʥʠʷ ʢʦʩʳ 
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µ
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ʂ ʵʪʠʤ ʫʨʘʚʥʝʥʠʷʤ ʩʣʝʜʫʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴ ʫʩʣʦʚʠʝ ʥʝʨʘʩʪʷʞʠʤʦʩʪʠ ʢʦʩʳ 
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n
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,  (2) 

ʘ ʪʘʢʞʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ɗVɗV=V yxn cossin - , 

ɗVɗV=V yxt sincos - , 

ɗVɗV=V tnx cossin - , 

ɗVɗV=V tny sincos - , 

s

ɗ
V+
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V
=

t

ɗ
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n

µ

µ

µ

µ

µ

µ
, 

xV=
t

x

µ

µ
, yV=

t

y

µ

µ
.  (3) 

ʅʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʩʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʚʠʜ: 

ʧʨʠ t = 0: x(s) = x0(s), y(s) = y0(s), 

Vx(s) = Vx0(s), Vy(s) = Vy0(s); 

ʧʨʠ s = 0 (ʭʦʜʦʚʦʡ ʢʦʥʝʮ): 

x(0) = x0(t), y(0) = y0(t); 

ʧʨʠ s = L (ʢʦʨʥʝʚʦʡ ʢʦʥʝʮ): 

N = NL, Vn = 0. 

ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ. 

ɼʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʜʘʯ ʧʦʣʫʯʝʥʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1), (2) ʠ (3) 

ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʧʨʦʱʝʥʠʝ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʝ ʜʚʠʞʝ-

ʥʠʷ ʥʘ ʙʳʩʪʨʦʝ ʠ ʤʝʜʣʝʥʥʦʝ [5, 6]. ɹʳʩʪʨʦʝ ʜʚʠʞʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦ-

ʤʝʥʪ ʠ ʥʝ ʠʤʝʝʪ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʦʡ ʢʦʩʳ. ʕʪʘ ʬʦʨʤʘ 

ʜʚʠʞʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʜʝʡʩʪʚʠʝʤ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʦʛʦ ʤʝʜ-
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ʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɺ ʠʪʦʛʝ ʦʩʥʦʚʥʳʝ ʨʘʟʨʝʰʘʶʱʠʝ ʫʨʘʚʥʝʥʠʷ 

ʧʨʠʥʠʤʘʶʪ ʚʠʜ 
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ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʪʘʶʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʘ ʥʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʶʪʩʷ ʠ ʧʨʠʥʠʤʘʶʪ ʚʠʜ 

ʧʨʠ t = 0: x(s) = x0(s), y(s) = y0(s), 

ʧʨʠ s = 0 (ʭʦʜʦʚʦʡ ʢʦʥʝʮ): 

x(0) = x0(t), y(0) = y0(t); 

ʧʨʠ s = L (ʢʦʨʥʝʚʦʡ ʢʦʥʝʮ): 

N = NL, Vn = 0. 

ʆʮʝʥʠʤ ʧʦʛʨʝʰʥʦʩʪʴ ʩʜʝʣʘʥʥʳʭ ʜʦʧʫʱʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʢʦʩʫ, ʢʦʪʦʨʘʷ 

ʚ ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʩʢʨʠʚʣʝʥʘ ʩ ʨʘʜʠʫʩʦʤ R ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʇʦ-

ʩʢʦʣʴʢʫ ʧʝʨʚʘʷ ʬʘʟʘ ʜʚʠʞʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʬʦʨʤʘ 

ʢʦʩʳ ʥʝ ʫʩʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴʩʷ. ʇʦʵʪʦʤʫ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʢʦʩʳ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 
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ʆʙʦʟʥʘʯʠʤ 
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ɿʜʝʩʴ V* ï ʧʦ ʩʚʦʝʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʩʤʳʩʣʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʯʘʣʴʥʫʶ ʩʢʦ-

ʨʦʩʪʴ ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʫʧʨʦʱʝʥʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʠʟ-

ʚʝʩʪʥʦʡ ʬʫʥʢʮʠʝʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝ ʩʦʜʝʨʞʠʪ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʝ s 

ʠ ʧʦʵʪʦʤʫ ʨʝʰʘʝʪʩʷ ʪʦʯʥʦ. ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʝʛʦ ʠʥʪʝʛʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝ-

ʥʠʝ 
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t
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VV

n

n- ,  (6) 
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ʇʦʩʪʦʷʥʥʘʷ t0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʨʝʤʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ 

ʙʳʩʪʨʦʛʦ ʜʚʠʞʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ t = Ð, Vn = V*. 

ʅʦ ʝʩʣʠ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ Vn ʦʪʣʠʯʘʣʦʩʴ ʦʪ V* ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, ʪʦ t = 2,4 t0. 

ɼʣʷ ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩ ʚʝʣʠʯʠʥʘ t0 ʠʩʯʠʩʣʷʝʪʩʷ ʩʝʢʫʥʜʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩ-

ʥʦʚʥʘʷ ʵʚʦʣʶʮʠʷ ʢʦʩʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʥʦʛʦ ʤʠʥʫʪ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʩʳ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ ʂʦʰʠ ʧʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʢʦʩʘ ʟʘʤʝʥʷʣʘʩʴ 

ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʴʶ. ʂʦʩʘ ʨʘʟʙʠʚʘʣʘʩʴ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʝʟ-

ʢʦʚ, ʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʧʘʨʳ ʫʯʘʩʪʢʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ ʩʢʦʣʴʟʷʱʘʷ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʷ. ʈʘʩʧʨʝʜʝʣʸʥʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʟʘʤʝʥʷʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠ ʵʢʚʠ-

ʚʘʣʝʥʪʥʳʤʠ ʩʠʣʘʤʠ, ʧʨʠʣʦʞʝʥʥʳʤʠ ʢ ʫʟʣʘʤ. ʇʨʠ ʩʦʚʝʨʰʝʥʠʠ ʚʩʝʭ ʤʘʥʸʚʨʦʚ ʠʩʭʦʜ-

ʥʘʷ ʬʦʨʤʘ ʢʦʩʳ ʧʨʠʥʠʤʘʣʘʩʴ ʚ ʚʠʜʝ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʇʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʚʨʝʤʝʥʠ 

ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʦʩʪʝʡʰʘʷ ʩʭʝʤʘ ʕʡʣʝʨʘ. 

ʐʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʚʳʙʠʨʘʣʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʟʘʚʝʜʦʤʦ ʤʥʦʛʦ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ çʩʘʤʦʛʦ ʙʳʩʪʨʦʛʦè ʵʣʝʤʝʥʪʘ. ɿʘ ʥʝʛʦ ʧʨʠʥʠʤʘʣʩʷ ʫʯʘʩʪʦʢ 

ʢʦʩʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʦʪʨʝʟʢʦʚ ʩ ʟʘʢʨʝʧʣʸʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʢʦʩʘ 

ʠʤʝʝʪ ʧʨʦʛʠʙ ï y. ʂʦʩʘ ʨʘʩʧʨʷʤʣʷʝʪʩʷ ʟʘ ʚʨʝʤʷ (ʪʦʯʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ): 

N/ylC=t n

22 , 

ʛʜʝ l ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ. 

 

ɺʝʣʠʯʠʥʘ y ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʨʘʩʯʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʚʦʜʠʪʩʷ ʚʥʘʯʘʣʝ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʝʸ 

ʬʦʨʤʳ ʯʝʨʝʟ ʨʘʜʠʫʩʳ ʢʨʠʚʠʟʥʳ ʠ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʝʸ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʟʘʪʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʚ ʫʜʦʙʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʠʩ-

ʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ ʟʘʧʠʩʘʥʳ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ). 

ʇʦ ʠʟʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚʳʧʦʣʥʝʥ ʨʷʜ ʨʘʩʯʸʪʦʚ. 

 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʢʦʩʳ ʥʘ ʜʝʡʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ  

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʨʘʟʤʝʱʸʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʢʦʩʳ  

ʜʣʷ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ: 1 ʤʠʥ.; 2 ʤʠʥ.; 3 ʤʠʥ.; 4 ʤʠʥ. 
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ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʢʦʩʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʢʦʩʳ. ɺʠʜʥʦ, ʯʪʦ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴ-

ʰʦʡ ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʦ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʦʨʤʳ ʢʦʩʳ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʪʝʣʴʥʳʤ ï ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʥʫʪʘʤʠ [7, 8]. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘ-

ʥʠʟʤ ʧʝʨʝʢʣʘʜʢʠ ʢʨʳʣʘ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʚʝʩʴʤʘ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ, ʪʘʢ ʢʘʢ ʢʨʳʣʦ 

ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʜʨʫʛʦʝ ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ï ʜʝ-

ʩʷʪʢʠ ʩʝʢʫʥʜ. 

ʅʘ ʨʠʩ. 3ï4 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʢʦʩʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʚʦʨʦʪʘ. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʜʠʫʩʘʭ ʨʘʟʚʦʨʦʪʘ ʧʦʨʷʜʢʘ 2 é 3 ʢʤ ʢʦʩʘ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʪʦʯʥʦ ʦʪʩʣʝʞʠʚʘʝʪ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʙʫʢʩʠʨʦʚʱʠʢʘ, ʥʦ ʧʨʠ ʤʘʣʦʤ ʨʘʜʠʫʩʝ 

ʧʦʨʷʜʢʘ 1 ʢʤ ʝʸ ʜʚʠʞʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʢʦʨʥʝʚʦʛʦ ʠ ʢʦʥʮʝʚʦʛʦ ʢʦʥʮʦʚ ʚʦ ʚʩʪʨʝʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʠ ʚʳ-

ʭʦʜʝ ʠʟ ʨʘʟʚʦʨʦʪʘ ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʨʥʝ-

ʚʦʛʦ ʢʦʥʮʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʙʦʢʦʚʦʝ ʩʢʦʣʴʞʝʥʠʝ. ʊʦ ʠ ʜʨʫʛʦʝ ʷʚʣʝʥʠʝ ʜʦʣʞʥʳ ʧʨʠʚʝʩ-

ʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ. 

 

 

ʈʠʩ. 3. ʌʦʨʤʘ ʢʦʩʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ ʮʠʨʢʫʣʷʮʠʠ ʙʫʢʩʠʨʦʚʱʠʢʘ.  

ʉʢʦʨʦʩʪʴ ʙʫʢʩʠʨʦʚʢʠ 3 ʤ/ʩ, ʜʣʠʥʘ ʢʦʩʳ 3 ʢʤ, ʜʠʘʤʝʪʨ ʢʦʩʳ 0,05 ʤ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʠʩ. 4. ʌʦʨʤʘ ʢʦʩʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʮʠʨʢʫʣʷʮʠʠ ʨʘʜʠʫʩʦʤ 1000 ʤ.  

ʉʢʦʨʦʩʪʴ ʙʫʢʩʠʨʦʚʢʠ 3 ʤ/ʩ 

ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʢʦʩʘ ʧʦʚʪʦʨʷʝʪ ʜʚʠʞʝʥʠʝ ʙʫʢʩʠʨʦʚʱʠʢʘ ʧʨʠ ʨʝʟʢʦʤ ʠʟʤʝ-

ʥʝʥʠʠ ʢʫʨʩʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʯʪʦ-

ʙʳ ʢʦʩʘ ʧʨʠʥʷʣʘ ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʬʦʨʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʫʨʩʫ ʩʫʜʥʘ. 

 

 

ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʦʩʳ ʧʨʠ ʩʤʝʥʝ ʢʫʨʩʘ ʙʫʢʩʠʨʦʚʱʠʢʘ  

ʥʘ 15, 30, 45 ʛʨʘʜʫʩʦʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 8 ʤʠʥ., 16 ʤʠʥ. 

çʉʪʘʪʠʯʝʩʢʦʝè (ʪ. ʝ. ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʝʜʣʝʥʥʦʝ) ʧʝʨʝʤʝʱʝʥʠʝ ʩʫʜʥʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʚʳʰʝ, ʠʩʢʘʞʘʝʪ ʬʦʨʤʫ ʢʦʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʝʸ ʜʣʠʥʝ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʦʮʝʥʠʪʴ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʵʪʦ ʷʚʣʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʢʘʯʢʝ ʩʫʜʥʘ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʥʝ ʤʦ-

ʞʝʪ ʩʯʠʪʘʪʴʩʷ ʩʪʘʪʠʯʝʩʢʠʤ. 



ɸ.ʃ. ɻʫʩʝʚ, ɽ.ɸ. ʇʝʨʰʠʥ 
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ʇʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪʳ ʢʘʯʢʠ ʩʫʜʥʘ ɤ ~ 1 (ʧʝʨʠʦʜ 6 ʩʝʢ) ʠʥʝʨʮʠʦʥ-

ʥʳʝ ʩʠʣʳ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʜʚʠʞʝʥʠʷ ʢʦʩʳ, ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ. ʀʟ ʧʦʩʣʝʜʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʤʧʬʠʨʫʶʱʠʝ ʩʠʣʳ, ʪʘʢ ʢʘʢ 
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ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʩʳ ʚ ʨʘʤʢʘʭ ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʠʤʝʝʪ ʚʠʜ 
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ʛʜʝ 
2

ɟ
dC=a y . 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ ʠ ʥʝ ʠʤʝʝʪ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʦ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʝ ʦʥʦ ʘʥʘʣʦʛʠʯʥʦ ʫʨʘʚʥʝʥʠʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʨʝʰʝʥʠʝ ʚ 

ʬʦʨʤʝ ʙʝʛʫʱʝʡ ʚʦʣʥʳ. ʇʨʠʤʝʤ ʪʘʢʫʶ ʞʝ ʬʦʨʤʫ ʨʝʰʝʥʠʷ 

( )ɤt+kxhe=y kx -- sin .  (9) 

ɿʜʝʩʴ k ï ʧʦʜʣʝʞʘʱʝʝ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ. 

 

ʅʘʢʣʘʜʳʚʘʷ ʪʨʝʙʦʚʘʥʠʝ, ʯʪʦʙʳ ʫʨʘʚʥʝʥʠʝ (2) ʫʜʦʚʣʝʪʚʦʨʷʣʦʩʴ ʚ çʩʨʝʜʥʝʤè ʚ 

ʩʤʳʩʣʝ ʤʝʪʦʜʘ ɻʘʣʝʨʢʠʥʘ, ʦʧʨʝʜʝʣʷʝʤ 

2

2
2 0,13

TV

haɤ
=k . (10) 

ɸʤʧʣʠʪʫʜʘ ʙʝʛʫʱʝʡ ʚʦʣʥʳ ʟʘʪʫʭʘʝʪ ʧʦ ʟʘʢʦʥʫ 

kxhe=y -

max
. 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʟʘʪʫʭʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʣʠʥʝ, ʨʘʚʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʥʳʭ ʟʥʘʯʝʥʠʡ 

ɤ = 1 1/ʩ, h = 0,75 ʤ 

ʧʦʣʫʯʘʝʤ 

k = 0,0186 1/ʤ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʷʪʠʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 90 ʤʝʪʨʦʚ ʦʪ ʩʫʜʥʘ, ʘ ʜʝʩʷʪʠʢʨʘʪʥʦʝ ï ʥʘ ʨʘʩʩʪʦʷʥʠʠ 125 ʤʝʪ-

ʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʤʫʱʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʢʘʯʢʦʡ ʩʫʜʥʘ, ʙʫʜʫʪ ʥʦʩʠʪʴ ʣʦ-

ʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʉ.ɺ. ɼʘʚʳʜʦʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ɻɽʅɽʈɸʎʀʀ ʆʈɼʀʅɸʊ 

ʊɽʆʈɽʊʀʏɽʉʂʆɻʆ ʏɽʈʊɽɾɸ  

ʀʅʊɽʈʇʆʃʗʎʀʆʅʅʓʄ ʄɽʊʆɼʆʄ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ, ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʜʠʘʧʘʟʦʥ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʩʫʭʦʛʨʫʟʥʳʝ ʩʫʜʘ, ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʨʝʞʠʤ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʧʦʣʫʯʝʥʠʶ ʦʨ-

ʜʠʥʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʝ.  

 

ʉʦʟʜʘʥʠʝ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʩʫʜʥʘ. ʇʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʫʜʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʪʁʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳ-

ʤʠ [1, 2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʤʥʦʛʠʝ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ. 

ʅʘʧʨʠʤʝʨ, ʭʦʨʦʰʦ ʧʦʜʜʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʦʩ-

ʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʥʘ ʥʘ ʣʶʙʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝ-

ʪʦʜʘʤʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʩʥʫʣʘʩʴ ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩʛʣʘʞʠʚʘʥʠʷ ʩʫʜʦʚʳʭ 

ʦʙʚʦʜʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ [3, 4, 5]. ʆʜʥʘʢʦ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠ ̫ʩʘʤʠʭ ʦʨʜʠʥʘʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʥʳʤ ʦʩʥʦʚʥʳʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʨʧʫʩʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʘʶʪʩʷ, ʧʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ 

ʪʨʫʜʘʭ ɸʰʠʢʘ ɺ.ɺ, ɺʘʛʘʥʦʚʘ ɸ.ɹ., ɺʘʩʠʣʴʝʚʘ A.B., ʂʦʚʘʣʝʚʘ ɺ.ɸ [6, 7, 8, 9, 10]. ɺʚʠʜʫ 

ʩʣʦʞʥʦʩʪʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢ ʠ ʥʝ ʧʦʷʚʠʣʠʩʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʫʜʦʚʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʀ ʵʪʦ ï ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʢʠ ʩʫʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʩʯʝʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʥʘʚʠʛʘʮʠ-

ʦʥʥʳʭ ʢʘʯʝʩʪʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʩʩʘ ʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ-

ʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  
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ʀʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʦʨʜʠʥʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʫ-

ʜʦʚʳʝ ʦʙʚʦʜʳ, ʚʳʧʦʣʥʷʷ ʠʥʪʝʨʧʦʣʷʮʠʶ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʢʦʨʧʫ-

ʩʘʤʠ ʩʫʜʦʚ ï ʧʨʦʪʦʪʠʧʦʚ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʦʩʥʦʚʥʳʤʠ ʠʩʭʦʜ-

ʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙ-

ʚʦʜʳ ʢʦʨʧʫʩʘ, ʘ ʠʤʝʥʥʦ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʥʦʪʳ ʠ ʙʝʟʨʘʟʤʝʨʥʘʷ ʘʙʩʮʠʩʩʘ ʮʝʥʪʨʘ 

ʚʝʣʠʯʠʥʳ. ɼʦʩʪʦʠʥʩʪʚʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʦʨʜʠʥʘʪʳ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʯʝʨʪʝʞʘ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʨʦ-

ʙʣʝʤʫ ʨʘʟʨʳʚʘ ʥʦʤ ʧʨʦʮʝʩʩʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʢʦʨʧʫʩʦʚ ï ʧʨʦʪʦʪʠʧʦʚ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʩʯʝʪ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʦʨʧʫʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʙʩʮʠʩʩʘ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʪʳʨʝʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ. ʜʥʘʢʦ, ʧʨʠ ʚʳʙʦʨʝ ʢʦʨʧʫʩʘ ʥʘʜʦ ʫʯʠ-

ʪʳʚʘʪʴ ʬʦʨʤʫ ʝʛʦ ʦʢʦʥʝʯʥʦʩʪʝʡ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʦ ʝʩʪʴ ʬʦʨʤʘ ʦʢʦʥʝʯ-

ʥʦʩʪʝʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʫʜʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʦʙʥʘ ʬʦʨʤʝ ʦʢʦʥʝʯʥʦʩʪʝʡ ʩʫʜʦʚ ï ʧʨʦ-

ʪʦʪʠʧʦʚ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʢʦʨʧʫʩʦʚ 

ʩʫʜʦʚ, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʚʘʨʠʘʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʩʫʜʦʚ-ʧʨʦʪʦʪʠʧʦʚ ʧʦ ʩʚʦʠʤ ʦʙʚʦʜʘʤ ʙʣʠʟʢʠʤ ʢ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ ʩʫʜʥʫ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʢʘʬʝʜʨʝ çʇʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚè ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè ʦʩʥʦʚʘʥ ʥʘ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʤ ʤʝʪʦʜʝ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ɼʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 4 ʩʫʜʥʘ-

ʧʨʦʪʦʪʠʧʘ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʨʜʠʥʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨ-

ʪʝʞʘ ʜʣʷ ʛʨʫʟʦʚʦʛʦ ʩʫʜʥʘ ʩ ʨʘʩʯʝʪʥʳʤʠ ʛʣʘʚʥʳʤʠ ʨʘʟʤʝʨʝʥʠʷʤʠ ʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʨʘʩʯʝʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʥʦʪʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʙʩʮʠʩʩʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʇʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʜʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʚʨʫʯʥʫʶ. ɺ 

ʠʪʦʛʝ ʧʦʣʫʯʝʥʥʳʝ ʦʨʜʠʥʘʪʳ ʢʦʨʧʫʩʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʫʜʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɼʠʘʧʘʟʦʥ ʦʛʨʘʥʠʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳ-

ʙʨʘʥʥʳʤʠ ʧʨʦʪʦʪʠʧʘʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ: ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʥʦʪʳ ʦʙʲʝʤʥʦʛʦ ʚʦʜʦʠʟ-

ʤʝʱʝʥʠʷ ʦʪ 0,5ï0.98, ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʙʩʮʠʩʩʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʦʪ ï 0,004 ʜʦ 

0.006. ʇʨʠʤʝʨ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʨʜʠʥʘʪʳ ʰʧʘʥ-

ʛʦʫʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ, ʪʘʢ ʠ ʛʨʘʬʠʯʝʩʢʦʡ. 

ʇʨʠʤʝʨ ʯʠʩʣʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʘʩʯʝʪʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʦʟʜʘʝʪʩʷ ʨʠʩʫʥʦʢ ʩ ʪʦʯʢʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨ-

ʪʝʞʘ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʦʯʢʠ ʩʦʝʜʠʥʷ-

ʶʪʩʷ ʦʪʨʝʟʢʘʤʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʦʩʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʫʜʦʚʳʝ ʦʙʚʦ-

ʜ.r ʊʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʪʦʯʝʢ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʪʦ ʚ ʝʝ ʬʫʥʢʮʠʠ ʥʝ ʚʭʦʜʠʪ ʩʛʣʘʞʠʚʘʥʠʝ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ. ʇʦʵʪʦʤʫ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʠʥʠʤʘʣʴʥʳʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʝʟʫʣʴ-

ʪʘʪʳ ʵʢʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʣʠʙʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʨʘʙʦʪʢʠ ʩʛʣʘʞʝʥʥʦʛʦ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʯʝʨʪʝʞʘ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʨʘʩʯʝʪʥʳʤʠ ʪʦʯʢʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.  
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ʈʠʩ. 1. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

 

ʈʠʩ. 2 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 



ʉ.ɺ. ɼʘʚʳʜʦʚʘ 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʛʝʥʝʨʘʮʠʠ ʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 
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ʈʠʩ. 3. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʨʘʩʯʝʪʥʳʤʠ ʦʨʜʠʥʘʪʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ 

ʅʘ ʨʠʩʫʥʢʝ 4 ʠʟʦʙʨʘʞʝʥʳ ʪʦʯʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʦʪʨʝʟʢʘʤʠ. 

ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʚʦʟʤʦʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʧʦ ʣʶʙʦʡ ʠʟ ʚʘʪʝʨʣʠʥʠʡ. 

 

 

ʈʠʩ. 4. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʨʜʠʥʘʪ  

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ. ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʧʦʛʠʙʠ ʙʠʤʩʘ ʩ ʟʘʧʠʩʴʶ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚè ʌɻɹʆʋ ɺʆ 

çɺɻʋɺʊè. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʚ ʥʝʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʩ 

ʮʝʣʴʶ ʨʘʩʰʠʨʷʪʴ ʩʧʠʩʦʢ ʩʫʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʢʘʬʝʜʨʳ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ʌʦʤʠʥ ɹ. Rhinoceros. NURBS ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ Windows. ʀʟʜ.: Robert McNeel & Associ-

ates 2006 289 ʩ. 

[2] ʌʦʤʠʥ ɹ. ʉʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ Rhinoceros 3D (Manual RUS). ʀʟʜ.: Robert McNeel & 

Associates 2005 289 ʩ. 

[3] Cliff W. Estes (BaseLine Technology), Rhinoceros Advanced Training Series. Marine Design 

(http://www.yugzone.ru/x/rhinoceros-advanced-training-series/) 

[4] Groon D.J. Desinging curved surface with analitical functions. Computer Aided Desinging, 1977, 

v/ 9, p. 3ï8. 

[5] David F. Rogers: An Introduction to NURBS with Historical Perspective, Morgan Kaufmann Pub-

lishers 2001. 

[6] ɸʰʠʢ ɺ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʜʦʚ / ɺ.ɺ. ɸʰʠʢ ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʃ.: ʉʫʜʦʩʪʨʦʝʥʠʝ, 

1985. ï 318 ʩ. 

[7] ɸʰʠʢ ɺ.ɺ. ʀʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ʉʫʜʦʩʪʨʦʝʥʠʝ, 

1962, ˉ 2, ʩ. 9ï11. 

[8] ɺʘʛʘʥʦʚ ɸ.ɹ., ɺʘʩʠʣʴʝʚ A.B., ʂʦʚʘʣʝʚ ɺ.ɸ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ ʨʘʩʯʝʪ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʥʘ ʕɺʄ. ɻʦʨʴʢʠʡ, 1989. 

[9] ʂʘʨʧʦʚ ɸ.ɹ. ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʉʫʜʦʩʪʨʦʝʥʠʝ. 1979, 

ˉ2. 

[10] ʂʦʚʘʣʝʚ ɺ.ɸ. ʅʦʚʳʝ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʃ., ʉʫ-

ʜʦʩʪʨʦʝʥʠʝ, 1982. 

AUTOMATION OF ORDINA TE GENERATION  

IN A THEORETICAL DRA WING  

BY INTERPOLATION MET HOD 

S.V. Davydova 

Keywords: shell surface shapes, interpolation method, range of constraints, dry cargo ves-

sels, interactive mode 
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ʆ.ɸ. ʀʚʘʥʦʚʘ, ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ 2-ʡ ʢʘʪʝʛʦʨʠʠ ɸʆ çʎʂɹè ʂʦʨʘʣʣè 

299028, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʫʣ. ʈʝʧʠʥʘ, 1 

ɸ.ɺ. ʈʦʜʴʢʠʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

çʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

299053, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 33 

ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ʌɸʂʊʆʈʆɺ  

ʅɸ ʂʆʈʈʆɿʀʖ ʂʆʅʉʊʈʋʂʊʀɺʅʓʍ ʕʃɽʄɽʅʊʆɺ 

ʇʃɸɺʋʏʀʍ ʉʆʆʈʋɾɽʅʀʁ ɺ ʄʆʈʉʂʆʁ ɺʆɼɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʩʢʠʝ ʧʣʘʚʫʯʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʨʨʦʟʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʣʝʛʠʨʦʚʘʥʠʝ 

ʭʨʦʤʦʤ. 

 

ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʚʫʯʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʛʠʨʦʚʘʥʠʷ 

ʩʪʘʣʝʡ, ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʣʝʛʠʨʦʚʘʥʠʷ ʩʪʘʣʝʡ ʭʨʦʤʦʤ ʥʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʪʘʣʝʡ. 

 

ʇʨʦʙʣʝʤʘ ʢʦʨʨʦʟʠʠ ʤʦʨʩʢʠʭ ʧʣʘʚʫʯʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʮʝʣʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ, ʥʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʨʘʥʘʭ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʝʝ 

ʨʝʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʦʨʩʢʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʶʪʩʷ 

ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʤʦʨʩʢʦʡ ʚʦʜʝ [1]. ɿʘʱʠʪʘ ʤʦʨʩʢʠʭ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʦʪ ʢʦʨʨʦʟʠʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʪʝʤʧʳ ʢʦʨʨʦʟʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʦʦʨʫ-

ʞʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚ-

ʣʝ̫ʪʩʷ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʧʘʨʘʤʝʪʨʦʚ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ.  

ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ,  

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ  

ʂʦʨʨʦʟʠʷ ʤʦʨʩʢʠʭ ʧʣʘʚʫʯʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʪʘʢ ʠ 

ʧʨʠʚʦʜʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʄʦʨʩʢʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʣʠʪʦʤ ʩ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦ-

ʜʠʤʦʩʪʴʶ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʝʝ ʩʦʩʪʘʚʝ ʩʦʣʝʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʣʦʨʠʜʦʚ 

ʠ ʩʫʣʴʬʘʪʦʚ ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ, ʢʘʣʠʷ ʠ ʤʘʛʥʠʷ) [2]. 

ʂʦʨʨʦʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʚʫʤʷ ʤʝʭʘʥʠʟʤʘʤʠ: ʵʣʝʢʪʨʦʭʠʤʠ-

ʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ. ʂʦʨʨʦʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʵʣʝʢʪʨʦʣʠʪʝ, ʪ.ʝ. ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ 

ʩʨʝʜʝ, ʧʨʦʪʝʢʘʝʪ ʧʦ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʤʝʭʘʥʠʟʤʫ: 

zeMeMe z+­ , (1) 

mzenox ­+  red, (2) 

ʛʜʝ z ï ʚʘʣʝʥʪʥʦʩʪʴ ʤʝʪʘʣʣʘ;  

ox ï ʦʢʠʩʣʠʪʝʣʴ;  

red ï ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʬʦʨʤʘ ʝʛʦ;  

n ʠ m ï ʢʦʵʬʬʠʮʠʝʥʪʳ.  

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʋʨʘʚʥʝʥʠʷ (1) ʠ (2) ʦʧʠʩʳʚʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʘʥʦʜʥʫʶ ʠ ʢʘʪʦʜʥʫʶ ʨʝʘʢʮʠʠ, ʩʦ-

ʧʨʷʞʝʥʥʳʝ ʚ ʦʙʱʝʡ ʮʝʧʠ ʧʨʦʮʝʩʩʘ. ʇʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʳʭʦʜʘ ʚ ʵʣʝʢʪʨʦʣʠʪ ʠʦʥʦʚ ʤʝʪʘʣʣʘ ʥʘ ʘʥʦʜʥʳʭ ʫʯʘʩʪʢʘʭ. 

ɺ ʤʦʨʩʢʦʡ ʚʦʜʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʧʨʦʪʝʢʘʶʪ ʜʚʘ ʵʣʝʢʪʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘ: 

ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʣʣʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʢʠʩʣʠʪʝʣʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʪʚʦʨʝʥ-

ʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ 

ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʝʝ ʧʨʦʪʝʢʘʥʠʷ, ʢʘʢ ʩ ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʘʤ ʦʙʰʠʚʢʠ ʩʫʜʥʘ, 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,025ï0,125 ʤʤ/ʛʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʢɻʩʧʣʫʘʪʠʨʫʝʪʩʷ ʜʘʥʥʦʝ ʩʫʜʥʦ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʨʦʟʠʠ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʣʦʢʘʣʴʥʳʝ ʜʝʬʝʢʪʳ.  

ʆʧʠʩʘʥʠʝ ʩʢʦʨʦʩʪʠ ʦʞʠʜʘʝʤʦʡ ʢʦʨʨʦʟʠʠ ʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʷʜʝ ʫʪʚʝʨʞʜʝʥʠʡ [3]. 

ʌʨʦʥʪ ʢʦʨʨʦʟʠʠ (s) ï ʧʦʚʝʨʭʥʦʩʪʴ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʩʨʝʜʳ ʦʙʲʝʤ ʤʝ-

ʪʘʣʣʘ, ʥʝ ʠʤʝʶʱʝʛʦ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʪ.ʝ. ʣʶʙʳʭ ʜʝʬʝʢʪʦʚ ʩʪʨʫʢʪʫʨʳ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ. 

ɻʣʫʙʠʥʘ ʢʦʨʨʦʟʠʠ (h) ï ʥʦʨʤʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ ʬʨʦʥʪʘ ʢʦʨʨʦʟʠʠ, 

ʦʪʩʯʠʪʳʚʘʝʤʘʷ ʦʪ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ; ʛʣʫʙʠʥʘ ʢʦʨʨʦʟʠʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ s ʠ ʚʨʝʤʝʥʠ t [h = (s, t)]. 

ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ (v) ï ʚʝʣʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚʳʨʘʞʝʥʠʝʤ v =
t

s, th

µ

µ )(
 ʠʣʠ 

ʧʨʠʙʣʠʞʝʥʥʦ v º h(s, t)/t, ʛʜʝ t ï ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʝ. 

ɺʝʣʠʯʠʥʘ v ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ s ʠ ʚʨʝʤʝʥʠ t 

(v = v (s, t)). 

ʂʦʨʨʦʟʠʦʥʥʳʡ ʨʘʩʭʦʜ (K) ï ʚʝʣʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚʳʨʘʞʝʥʠʝʤ K =
t

s, tM

µ

µ )(
ʠʣʠ 

ʧʨʠʙʣʠʞʝʥʥʦ KºM (s, t)/t, ʛʜʝ M (s, t) ï ʤʘʩʩʘ ʤʝʪʘʣʣʘ, ʧʝʨʝʰʝʜʰʝʛʦ ʚ ʩʦʝʜʠʥʝʥʠʷ ʥʘ 

ʝʜʠʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʦʡ. 

ʊʘʢ ʢʘʢ ʚʝʣʠʯʠʥʳ h, v ʠ M ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʟ-

ʚʝʩʪʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ ʦʜʥʫ ʠʟ ʥʠʭ, ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʬʦʨʤʫ ʧʦʚʝʨʭ-

ʥʦʩʪʠ S. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʨʘʩʯʝʪʘʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠ-

ʯʠʥʘ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ n; ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʛʣʫʙʠʥʳ ʢʦʨʨʦʟʠʠ ʜʣʷ ʫʩʣʦʚʠʡ ʧʦʩʪʘʚʣʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʟʘ-

ʜʘʥʥʳʤʠ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʨʘʩʧʦʣʘ-

ʛʘʷ ʫʢʘʟʘʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ [3]. 

ɺʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦʨʨʦʟʠʶ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩʣʦʞʥʳ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʜʥʦ-

ʛʦ ʬʘʢʪʦʨʘ ʥʘʜ ʜʨʫʛʠʤʠ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ 

ʙʦʣʴʰʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ. 

ʉʦʣʝʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʠ ʝʛʦ ʛʣʫʙʠʥʳ. ɺʣʠʷʥʠʝ ʩʦʣʝʥʦʩʪʠ 

ʤʦʨʩʢʦʡ ʚʦʜʳ ʥʘ ʢʦʨʨʦʟʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʙʦʣʝʝ 10 ă. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ. ʅʘ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʦ ʤʝʞʜʫ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ, ʝʩʪʴ ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʤʝ-

ʩʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦ-

ʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʠ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʣʝʥʦʢ; 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʘʵʨʘʮʠʠ. ʅʘ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʣʠʷʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʥʦʩʠʪʩʷ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ, ʧʨʠ ʵʪʦʤ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʵʣʝʤʝʥʪʘ ʠ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.  
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ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ʠ ʮʠʥʢ ʢʦʨʨʦʜʠʨʫʶʪ ʙʳʩʪ-

ʨʝʝ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʪ 0 ʜʦ 1 ʤ/ʩ ʩʢʦ-

ʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʚʜʚʦʝ, ʘ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʮʠʥʢʘ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʝʱʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʦʨʩʢʦʡ ʚʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ï2 ʜʦ 36Áʉ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʰʠʨʦʪʳ. ʉʫʱʝʩʪʚʫʶʪ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙ-

ʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ, ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʕʪʠ ʠʟʤʝ-

ʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʨʨʦʟʠʶ ʩʪʘʣʠ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʟʳ-

ʚʘʝʪ ʨʦʩʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʦʩʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ 

ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ï ʣʠʥʝʡʥʘʷ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 10Áʉ ʩʢʦʨʦʩʪʴ 

ʢʦʨʨʦʟʠʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʜʚʘ ʨʘʟʘ. ʆʜʥʘʢʦ ʵʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʦʣʴ ʩʪʨʦʛʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ. 

ʅʘ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʨʘʩʪʚʦʨʝʥʥʳʝ ʛʘʟʳ, ʦʩʦʙʝʥʥʦ ʢʠʩʣʦʨʦʜ [3, 4].  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫ-

ʨʳ, ʥʘ ʥʝʝ ʚʣʠʷʶʪ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜʳ, ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦ-

ʨʦʛʦ ʵʪʘ ʚʦʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʢʦʥʪʘʢʪʝ ʩ ʘʪʤʦʩʬʝʨʦʡ ʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʘʢʪʠʚʥʦʩʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʦʜʝ. ʌʦʪʦʩʠʥʪʝʟ ʚ ʚʦʜʦʨʦʩʣʷʭ, ʨʘʩ-

ʪʫʱʠʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʙʘʢʪʝʨʠʡ ʤʦʞʝʪ ʩʚʝʩʪʠ 

ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʢ ʥʫʣʶ. ʇʝʨʝʤʝʱʝʥʠʝ ʚʦʜʳ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʥʘʜ 

ʥʝʡ ʠ ʠʩʧʘʨʝʥʠʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʜʚʠʞʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʝʨʝʧʘʜʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʣʦʷʤʠ ʚʦʜʳ ʪʦʣ-

ʱʠʥʦʡ ʧʦʨʷʜʢʘ 0,5 ʤ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ ʩʣʦʷʤʠ ʚʦʟʥʠʢʘʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʧʘʨʘ, ʩʦʟ-

ʜʘʶʱʘʷ ʘʥʦʜʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʙʦʣʝʝ ʪʝʧʣʳʭ ʯʘʩʪʝʡ ʢʦʨʧʫʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʩʣʦʷʤʠ ʤʦ-

ʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʦʚ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ, ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʜʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʜʝʧʦʣʷʨʠʟʘʪʦʨʘ ï ʢʠʩʣʦʨʦʜʘ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ, 

ʩʪʝʧʝʥʴ ʘʥʦʜʥʦʡ ʧʘʩʩʠʚʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʦʨʨʦʟʠʶ ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 4ʩ ʚ ʝʩ-

ʪʝʩʪʚʝʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʝʨʝʤʝʥʥʦʤ ʩʤʘʯʠʚʘʥʠʠ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 20 ʜʦ 80Áʉ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʞʝʣʝʟʘ ʚ ʦʪʢʨʳʪʦʤ 

ʦʙʲʝʤʝ ʚʦʜʳ ʠ ʛʘʟʦʚʦʡ ʬʘʟʝ ʚʦʟʨʘʩʪʘʝʪ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,4 ʛ/ʤ
2
 ʚ ʯʘʩ. ʇʦʤʠʤʦ ʵʪʦ-

ʛʦ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʱʝ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʠ ʠʦʥʦʚ ʩʦʣʝʡ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. 

ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ 4ʩ ʧʨʠ ʧʝ-

ʨʠʦʜʠʯʝʩʢʦʤ ʧʦʛʨʫʞʝʥʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ ʠ ʛʘʟʦʚʦʡ ʬʘʟʝ ʥʘʜ ʥʝʡ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 5, 15, 25, 35, 45Áʉ [5]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ 4ʩ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʨʠ ʧʦʣʥʦʤ ʧʦʛʨʫʞʝʥʠʠ, ʧʝʨʝʤʝʥʥʦʤ 

ʩʤʘʯʠʚʘʥʠʠ ʠ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʪ 5 ʜʦ 45Áʉ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʧʨʠ ʧʦʣʥʦʤ ʧʦʛʨʫʞʝʥʠʠ, ʪʘʢ ʠ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ ʦʪ 0,01ï0,03 ʜʦ 

0,1 ʛ/ʤ
2
ʯ. ɼʦ ʪʝʤʧʝʨʘʪʫʨʳ 35Áʉ ʥʘʠʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʦʙʨʘʟ-

ʮʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘʜ ʚʦʜʦʡ (ʵʣʝʤʝʥʪʳ ʧʣʘʪʬʦʨʤ ʥʘʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʝʡ 

(ʂɺʃ). ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʯʪʠ ʣʠʥʝʡʥʘʷ, ʪʘʢ ʢʘʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʠ ʛʘʟʦʚʘʷ ʬʘʟʘ ʥʘʩʳʱʘʝʪʩʷ ʘʢʪʠʚ-

ʥʳʤʠ ʠʦʥʘʤʠ. ʉʧʣʦʰʥʘʷ ʢʦʨʨʦʟʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ, ʪʦʯʝʯʥʳʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ 4ʩ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ: 

1 ï ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ; 2 ï ʧʨʠ ʧʦʣʥʦʤ ʧʦʛʨʫʞʝʥʠʠ; 3 ï ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʦʛʨʫʞʝʥʠʠ 

ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʦʡ ʩʪʘʣʠ ʚ ʚʦʜʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 35Áʉ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ʋʚʝʣʠʯʝʥʠʝ ʝʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ. ʅʘʯʠʥʘʷ ʩ 15Áʉ ʧʨʦʮʝʩʩ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 45Áʉ ʩʢʦ-

ʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚ ʚʦʜʝ ʠ ʛʘʟʦʚʦʡ ʬʘʟʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ, ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʝʥʴʰʘʝʪʩʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʝʪʘʣʣ ʥʘʭʦʜʠʪʩʷ ʚ ʯʘʩʪʠʯʥʦ ʜʝʘʵʨʠʨʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ. ʇʦʜ ʪʦʥʢʠʤ ʨʳʭʣʳʤ ʩʣʦ-

ʝʤ ʦʢʠʩʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʘʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʢʦʨʨʦʟʠʷ. 

ʄʝʩʪʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʤʘʯʠʚʘʥʠʷ (ʟʦʥʘ ʧʝʨʝʤʝʥʥʦʡ ʚʘʪʝʨʣʠʥʠʠ) ʢʦʨʨʦʜʠʨʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʦʙʣʝʛʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʫʭʫʜʰʝ-

ʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʣʝʥʦʢ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 15 ʜʦ 45Áʉ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 0,1 ʜʦ 0,9 ʛ/ʤ
2
ʯ. ɺ ʟʦʥʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʤʘʯʠʚʘʥʠʷ, ʪ.ʝ. ʚ ʟʦʥʝ ʧʝʨʝʤʝʥʥʦʡ ʚʘʪʝʨʣʠʥʠʠ (ʦʪ 0,4 ʜʦ 1 ʤ ʠ ʙʦʣʝʝ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʩʢʦʡ ʚʦʜʳ), ʠʟ-ʟʘ ʦʙʣʝʛʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʪʘʣʣʘ ʠ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʣʝʥʦʢ 

ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʠ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʠʩʧʘʨʝʥʠʷ ʙʨʳʟʛ ʤʦʨ-

ʩʢʦʡ ʚʦʜʳ ʥʘ ʤʝʪʘʣʣʝ ʢʦʨʧʫʩʘ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʘʯʠʚʘʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʢʨʠʩʪʘʣʣʳ 

ʤʦʨʩʢʦʡ ʩʦʣʠ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʣʝʥʦʢ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʝʚʘ ʤʝʪʘʣʣʘ ʣʫʯʘʤʠ ʩʦʣʥʮʘ ʫʩʢʦʨʷʝʪʩʷ ʢʦʨʨʦʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʫʩʣʦ-

ʚʠʷʭ ʫʩʠʣʝʥʥʦʡ ʘʵʨʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 5Áʉ, ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʝʪʘʣ-

ʣʘ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʩʤʘʯʠʚʘʥʠʠ ʠʤʝʶʪ ʚʠʜ ʷʟʚ (ʚ ʨʘʡʦʥʝ ʚʘʪʝʨʣʠʥʠʠ). ɺʳʰʝ ʵʪʦʛʦ 

ʨʘʡʦʥʘ ʤʝʪʘʣʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʘʪʝʨʣʠʥʠʝʡ ʥʝ ʢʦʨʨʦʜʠʨʫʝʪ. ɼʣʷ ʪʝʤʧʝ-

ʨʘʪʫʨʳ 15Áʉ, ʭʘʨʘʢʪʝʨʥʘ ʩʧʣʦʰʥʘʷ ʢʦʨʨʦʟʠʷ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʷʟʚʝʥʥʳʤʠ ʧʦʨʘ-

ʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʚʘʪʝʨʣʠʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 25ï45Áʉ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʷʟʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʧʝʨʝʤʝʥʥʦʛʦ ʩʤʘʯʠʚʘʥʠʷ ʠ ʚʳʰʝ ʝʛʦ, ʯʝʛʦ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʝʥʴʰʝ 25Áʉ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 25 ʜʦ 45Áʉ ʜʠʘ-

ʤʝʪʨ ʷʟʚ (ʧʠʪʪʠʥʛʦʚ) ʠ ʠʭ ʛʣʫʙʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʤ ʩʤʘʯʠʚʘʥʠʠ ʝʝ, ʠ ʢ ʧʦʷʚʣʝʥʠʶ ʷʟʚʝʥʥʳʭ ʨʘʟʨʫʰʝʥʠʡ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠ ʯʘʩʪʠʯʥʦʤ ʧʦʛʨʫʞʝʥʠʠ 

ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ ʖ3 (ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ) [7] ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʛʨʫʞʝʥʠʠ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦ-

ʟʠʠ ʩʪʘʣʠ ʖ3 ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 70 ʩʫʪʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʫʛʣʝʨʦʜʠʩʪʦʡ 



ʆ.ɸ. ʀʚʘʥʦʚʘ, ɸ.ɺ. ʈʦʜʴʢʠʥʘ 
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ʩʪʘʣʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʖ3 ʟʘʤʝʜʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʯʝʤ ʫ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʠ ʯʝʨʝʟ 150 ʜʥʝʡ ʜʦʩʪʠʛʘʝʪ 0,041 ʤʤ/ʛʦʜ, ʪ.ʝ. ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʦ ʥʘ 12% ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. 

ʊʘʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʙʘʨʴʝʨʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ, ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʖ3 ʚ ʤʦʨ-

ʩʢʦʡ ʚʦʜʝ. ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ, ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʧʦʛʨʫʞʝʥʠʠ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʫʛʣʝʨʦʜʠʩʪʦʡ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 10% (ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʧʦ-

ʢʦʡʥʦʡ ʚʦʜʝ). 

 

 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ (ʢʨʠʚʳʝ 1,2) ʠ  

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ (1/, 2/) ʦʪ ʚʨʝʤʝʥʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ (1, 1/) ʠ  

ʯʘʩʪʠʯʥʦʤ (ʢʨʠʚʳʝ 2, 2/) ʧʦʛʨʫʞʝʥʠʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ 

ɺ ʜʚʠʞʫʱʝʡʩʷ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ ʖ3 ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ (ʪʘʙʣʠʮʘ 1). 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʩʧʳʪʘʥʠʷ, ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ 

ʩʪʘʣʠ ʖ3, ʚ ʜʚʠʞʫʱʝʡʩʷ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʨʝʟʢʦ ʟʘʤʝʜʣʷʝʪʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 100 ʯ 

ʠʩʧʳʪʘʥʠʷ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʜʦʩʪʠʛʘʣʘ 2,9 ʤʤ/ʛʦʜ, ʘ ʧʦʩʣʝ 1000 ʯ ʪʦʣʴʢʦ 1,32 ʤʤ/ʛʦʜ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ ʖ3 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ-

ʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. 3 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 20 ʜʦ 50Áʉ ʩʢʦʨʦʩʪʴ 

ʢʦʨʨʦʟʠʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʢʦʨʝʥʥʦʡ ʜʠʬʬʫʟʠʝʡ ʢʠʩʣʦʨʦʜʘ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ. 

ʊʘʙʣʠʮʘ 1 

ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʖ3 ʚ ʩʧʦʢʦʡʥʦʡ ʜʚʠʞʫʱʝʡʩʷ ʤʦʨʩʢʦʡ ʚʦʜʝ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʩʧʳʪʘʥʠʷ, ʯ 
ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʨʠ 35ʉ̄, ʤʤ/ʛʦʜ 

ʩʧʦʢʦʡʥʦʡ ʜʚʠʞʫʱʝʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩʝʢ 

100 ï 2,90 

500 0,075 ï 

650 ï 2,00 

1000 ï 1,32 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʤʘʣʦʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 70Áʉ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʬʘʢʪʦʨ ʫʤʝʥʴʰʝ-

ʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʠʩʣʦʨʦʜʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʃʝʛʠʨʦʚʘʥʠʝ ʩʪʘʣʠ ʭʨʦʤʦʤ 

ʃʝʛʠʨʦʚʘʥʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʣʴ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, 

ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʶʱʠʝ ʝʝ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʣʝʛʠʨʦʚʘʥʥʳʝ 

ʩʪʘʣʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʜʝʣʷʪʩʷ ʥʘ ʭʨʦʤʠʩʪʳʝ, 

ʭʨʦʤʦʥʠʢʝʣʝʚʳʝ, ʭʨʦʤʦʥʠʢʝʣʴʚʘʥʘʜʠʝʚʳʝ ʠ ʪ.ʜ. ʆʩʥʦʚʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʜʘʶʪ ʩʪʘʣʷʤ ʩʚʦʝ ʥʘʟʚʘʥʠʝ, ʠ ʢʘʞʜʳʡ ʣʝʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʧʨʠʜʘʝʪ ʠʤ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʪʘʣʴ Cr, Al , Si ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʝ ʧʨʦʪʠʚ ʢʦʨʨʦʟʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʕʪʠ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʥʝʧʨʝʨʳʚʥʫʶ ʩʧʣʦʰʥʫʶ ʧʨʦʯʥʫʶ ʦʢ-

ʩʠʜʥʫʶ ʧʣʝʥʢʫ ʠ ʧʦʚʳʰʘʶʪ ʝʝ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ. Al, Si ʧʦʚʳʰʘʶʪ ʭʨʫʧʢʦʩʪʴ 

ʩʪʘʣʠ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʞʝ ʭʨʦʤʘ.  

ʍʨʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ ʩʪʘʣʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʘ-

ʝʪ ʧʨʦʯʥʦʩʪʴ. ʉʪʘʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʙʦʣʝʝ 12 % Cr, ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʦʡ, ʪʘʢ 

ʢʘʢ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʝʝ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʧʣʦʪ-

ʥʘʷ ʟʘʱʠʪʥʘʷ ʧʨʦʯʥʘʷ ʧʣʝʥʢʘ ʦʢʩʠʜʘ ʭʨʦʤʘ Cr2O3. ʊʘʢʘʷ ʩʪʘʣʴ ʫʩʪʦʡʯʠʚʘ ʧʨʦʪʠʚ ʢʦʨ-

ʨʦʟʠʠ ʚ ʘʪʤʦʩʬʝʨʝ, ʤʦʨʩʢʦʡ ʚʦʜʝ, ʨʷʜʝ ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ ʠ ʩʦʣʝʡ. ʂʨʦʤʝ ʭʨʦʤʘ, ʚ ʩʦ-

ʩʪʘʚ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʚʚʦʜʷʪ ʪʘʢʞʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ï ʯʘʱʝ ʥʠʢʝʣʴ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʣʫʯʝʥʠʷ 

ʦʜʥʦʬʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʉ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʨʘʩʪʝʪ.  

ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ ʫʩʪʘʣʦʩʪʴ [8] ʚ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʚʠʜʘʤʠ ʨʘʟʨʫʰʝʥʠʷ ʩʫʜʦʢʦʨʧʫʩʥʳʭ ʩʪʘʣʝʡ ʚ ʤʦʨ-

ʩʢʦʡ ʚʦʜʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʘ ʢʦʥʩʪ-

ʨʫʢʮʠʠ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʠʛʨʘʶʪ ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʠ ʫʩʪʘʣʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʫ ʩʚʦ-

ʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦʪʨʝʱʠʥ, 

ʠʥʠʮʠʠʨʫʶʱʠʭ ʨʘʟʨʫʰʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʤʝʪʘʣʣʘ ʚ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ 

ʠʣʠ ʜʨʫʛʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʜʝʬʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ ʨʘʙʦʪʝ [9] ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʤʝ-

ʪʘʣʣʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʙʝʟ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ, ʪʦ ʝʩʪʴ ʚ ʚʝʨʰʠʥʝ ʣʦʢʘʣʴʥʦʛʦ ʜʝʬʝʢʪʘ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʚʣʝʥʦ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʝ ʷʚʣʝʥʠʝ: ʧʦʪʝʥ-



ʆ.ɸ. ʀʚʘʥʦʚʘ, ɸ.ɺ. ʈʦʜʴʢʠʥʘ 
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ʮʠʘʣ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʢʘʢ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʪʘʢ ʠ ʜʣʷ 

ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʡ ʙʝʟ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʤʝ-

ʪʘʣʣʦʚ ʧʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦ-

ʩʪʘʚʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʣʝʨʦʜʠʩʪʳʝ ʠ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʝ ʩʪʘʣʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-

ʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʍʘʨʘʢ-

ʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʘʩʩʠʚʥʦʡ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʣʠ ʦʪ ʢʦʨʨʦʟʠʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʢʠ [9] ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʣʠ ï ʨʘʟʨʫʰʘʝʪʩʷ ʦʢʩʠʜʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʝʥʢʘ ʠ ʩʪʘʣʴ ʪʝʨʷʝʪ ʩʚʦʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʝ ʢʘʯʝʩʪʚʘ.  

ʊʘʢ ʢʘʢ ʥʘ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʩʪʘʣʝʡ ʚʣʠʷʝʪ ʥʘʣʠʯʠʝ ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ 

ï ʭʨʦʤʘ, ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʩʪʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ (ʦʢ-

ʩʠʜʥʦʡ) ʧʣʝʥʢʦʡ ʠ ʙʝʟ ʥʝʝ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ, ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ ʚ ʩʪʘʣʷʭ 

ʄʘʨʢʘ ʩʪʘʣʠ 09ɻ2 10ʍʉʅɼ 12ʍ18ʅ10ʊ 20ʍ13 40ʍ ʉʪ3 

ʍʨʦʤ, % 0,30 0,75 18,00 13,00 0,95 0,30 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ (ʨʠʩ. 4), ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦ-

ʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʜʣʷ ʚʩʝʭ ʩʪʘʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʭʨʦʤʘ ʦʪ 0,3 ʜʦ 18 % ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ï410 ʤɺ õ ï490 ʤɺ. ʇʨʠʯʝʤ, ʩ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʩʪʘʣʠ ʧʦʪʝʥʮʠʘʣ ʫʤʝʥʴʰʘʝʪʩʷ.  

 

 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʩʪʘʣʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ (1,8%NaCl)  

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ, ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ (ʦʢʩʠʜʥʦʡ) ʧʣʝʥʢʦʡ ʠ ʙʝʟ ʥʝʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʩʪʘʣʠ 

ʚʥʫʪʨʠ ʪʨʝʱʠʥʳ ʧʨʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʫʩʪʘʣʦʩʪʥʳʭ ʨʘʟʨʫʰʝʥʠʷʭ ʩʪʘʣʝʡ 

ʢʘʢ ʚ ʚʦʟʜʫʭʝ, ʪʘʢ ʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʝʥ ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʚʟʛʣʷʜʦʚ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʯʥʳʭ ʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʚ ʘʛʨʝʩʩʠʚ-

ʥʳʭ ʩʨʝʜʘʭ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ, ʘ ʪʘʢʞʝ ʚ ʘʥʘʵʨʦʙ-

ʥʳʭ ʩʨʝʜʘʭ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʩʩʠʚʥʳʭ ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ, ʥʘʧʨʠʤʝʨ 

ʚ ʩʨʝʜʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʏʝʨʥʦʤ 

ʤʦʨʝ. 

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʦʟʨʘʩʪʘʝʪ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ, ʪʘʢ ʢʘʢ 

ʧʨʠ ʵʪʦʤ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʠʩʣʦʨʦʜʘ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ, ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʪʝʨʤʦʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʤʠʢʨʦʢʦʨʨʦʟʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠ ʨʘʩʯʝ-

ʪʘʭ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʠ ʠʭ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʠ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʪʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ 

ʥʘʜ ʜʨʫʛʠʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʳʭ ʠ 

ʵʣʣʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʨʘʢʪʠʢʝ ʨʝʘʣʴʥʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [10]. 

ʅʘʣʠʯʠʝ ʭʨʦʤʘ ʚ ʩʪʘʣʠ ʢʘʢ ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʪʦʣʴʢʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʘʩʩʠʚʥʦʡ ʦʢʩʠʜʥʦʡ 

ʧʣʝʥʢʠ. ʆʜʥʘʢʦ ʧʦʪʝʥʮʠʘʣ ʩʪʘʣʠ ʙʝʟ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʧʦʪʝʥ-

ʮʠʘʣʦʚ ʢʦʨʨʦʟʠʦʥʥʦ-ʥʝʩʪʦʡʢʠʭ ʩʪʘʣʝʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠʟʫʯʘʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʳ ʠ ʩʠʣ, ʚʦʟʜʝʡʩʪʚʫʶ-

ʱʠʭ ʥʘ ʥʠʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʪʳ ʩʪʘʣʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʠʟʜʝʣʠʷʤ 

ʠ ʫʩʣʦʚʠʷʤ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʚ ʙʫʜʫʱʝʤ ʫʧʨʘʚʣʷʪʴ ʢʦʨʨʦʟʠʦʥʥʦ-

ʫʩʪʘʣʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʝʪʘʣʣʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ. ʇʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʤʦʨʩʢʠʭ ʙʫʨʦʚʳʭ ʧʣʘʪ-

ʬʦʨʤ ʦʪ ʢʦʨʨʦʟʠʠ ʩ ʫʯʝʪʦʤ ʨʘʡʦʥʦʚ ʠʭ ʧʦʩʪʘʥʦʚʢʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦ-

ʧʦʣʴ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-48-920017. 
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INFLUENCE OF VARIOUS  FACTORS  

ON CORROSION OF FLOATING STRUCTURES  

STRUCTURAL ELEMENTS IN SEA WATER  

O.A. Ivanova, A.V. Rodkina 

Keywords: marine floating structures, corrosion, temperature, chromium alloying. 

 

The analysis of influence of various factors on the corrosion processes of floating structures 

structural elements on the basis of domestic and foreign materials is given, the characteris-

tics influencing the corrosion rate depending on the sea surface temperature are determined. 

The basic principles of alloying steels are described, the influence of alloying chromium 

steels on the electrochemical properties of steels are studied. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.07.2018 ʛ. 
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ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʀ. ʄʝʨʟʣʷʢʦʚ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢ.ʪ.ʥ., ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʀɿʄɽʈɽʅʀʗ ʈɸʉʉʊʆʗʅʀʁ 

ʄɽɾɼʋ ʆɹʒɽʂʊɸʄʀ ɺ ʉʀʉʊɽʄɸʍ ʐɺɸʈʊʆɺʂʀ ʉʋɼʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩ-

ʩʪʦʷʥʠʷ, ʫʣʴʪʨʘʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

 
ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʰʚʘʨʪʦʚʢʠ ʩʫʜʦʚ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʦʪʣʘʜʦʯʥʳʭ ʧʣʘʪ 

Nanotron swarm bee ER Development Kit Plus Board. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ï ʦʜʥʦ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʩʫʜʦʚʦʜʠʪʝʣʷ ʧʨʦʮʝʩʩ ʰʚʘʨʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʦʪʚʝʪ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ (ʚʩʝʛʜʘ ʝʩʪʴ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠʯʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ, ʧʦʨʯʠ ʛʨʫʟʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ), ʠ ʝʤʫ ʥʝʦʙʭʦʜʠʤʘ ʥʝʧʨʝʨʳʚ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʧʨʠʯʘʣʘ ʦʪ ʥʦʩʘ ʠ ʢʦʨʤʳ ʩʫʜʥʘ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʜʚʠʞʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʝʥʢʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʦʚʦʜʠʪʝʣʝʤ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ, ʜʣʷ ʯʝʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʥʦʩʥʦʡ ʤʦʩʪʠʢ, ʧʦʤʦʱʥʠʢʠ 

ʥʘ ʥʦʩʫ ʠ ʢʦʨʤʝ ʠʣʠ ʚʠʜʝʦʢʘʤʝʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʞʝ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʚ ʥʘʰʠ ʜʥʠ 

ʢʦʥʮʝʧʮʠʠ ʙʝʟ ʵʢʠʧʘʞʥʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ ʠ ʝ-ʅʘʚʠʛʘʮʠʠ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʙʣʠʞʝʥʠʷ ʩʫʜʥʘ ʩ ʧʨʠʯʘʣʦʤ 

ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʤ ʚʠʜʝ. 

ɼʣʷ ʙʝʟʦʧʘʩʥʦʡ ʰʚʘʨʪʦʚʢʠ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʛʥʦʚʝʥʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʝʡ ʩʫʜʥʘ ʜʦ ʧʨʠʯʘʣʘ ʩ ʪʦʯʥʦʩʪʴʶ ʦʢʦ-

ʣʦ 10 ʩʤ, ʦʙ ʫʛʣʝ ʧʦʜʭʦʜʘ ʩ ʪʦʯʥʦʩʪʴʶ 1 ʛʨʘʜʫʩ, ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʩʢʦʨʦʩʪʷʭ ʩ 

ʪʦʯʥʦʩʪʴʶ 0,02 ʫʟʣʘ (0,035 ʢʤ/ʯ) [1].  

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʨʝʘʣʠ-

ʟʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʀʟʚʝʩʪʥʳʝ ʩʠʩʪʝʤʳ GPS/ɻʃʆʅɸʉʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʕʪʠ ʩʠʩʪʝʤʳ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʰʚʘʨʪʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʦʜʭʦʜʝ ʢ 

ʧʨʠʯʘʣʫ [2, 3]. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦ-

ʦʨʜʠʥʘʪ ʤʝʥʝʝ 1 ʩʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʝʨʝʜʘʯʝ ʨʘʜʠʦʩʠʛʥʘʣʘ ʩʦ ʩʧʫʪʥʠʢʘ ʦʥ ʧʦʜʚʝʨ-

ʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʠʩʢʘʞʝʥʠʷʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʠʦʥʦʩʬʝʨ-

ʥʳʝ ʠ ʪʨʦʧʦʩʬʝʨʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʤʝʭʠ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʦʜʚʠʞʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʤʥʦʛʦʣʫʯʝʚʦʩʪʴ. ʊʦ ʝʩʪʴ ʠʟ-ʟʘ ʠʩʢʘʞʝʥʠʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʝʪʨʘʭ ʠʣʠ 

ʜʝʩʷʪʢʘʭ ʤʝʪʨʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʦʪʳ, ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʠʤʳʭ ʩʧʫʪʥʠʢʦʚ ʠ ʜʨʫʛʠʭ 

ʫʩʣʦʚʠʡ). ʀʩʢʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ, ʥʦ ʩʪʦʠʤʦʩʪʴ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʦʙʲʝʢʪʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

ʅʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʰʚʘʨʪʦʚʢʠ ʩʫʜʥʘ ʠ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʩʦʪʦʚʳʭ ʩʝʪʷʭ ʠ ʩʝʪʷʭ Wi-Fi, ʧʦʩʢʦʣʴʢʫ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʩʦʩʪʘʚʣʷʝʪ 

ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʰʚʘʨʪʦʚʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʣʘʟʝʨʥʳʝ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʣʴʥʦʤʝʨʳ. ʕʪʠ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠ ʩʢʦʨʦʩʪʝʡ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʢʦʪʦʨʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʷʨʢʠʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʜʦʞʜʴ, ʩʥʝʛ, ʪʫʤʘʥ). ɼʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʤʝʪʘ, ʧʦʵʪʦʤʫ 

ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʝʪʦʦʪʨʘʞʘʪʝʣʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʩʪʝʤ ʵʪʦ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʧʨʝʧʷʪʩʪʚʠʡ, ʣʦʞʥʳʝ 

ʩʠʛʥʘʣʳ ʠʟ-ʟʘ ʧʝʨʝʦʪʨʘʞʝʥʠʡ ʠ ʧʦʤʝʭʠ ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ. 

ʅʦ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʦʣʦʛʠʠ ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʪ ʢʘʢʦʛʦ ʦʙʲʝʢʪʘ ʦʪʨʘʟʠʣʩʷ ʣʫʯ: ʦʪ ʧʨʠʯʘʣʘ ʠʣʠ ʦʪ ʙʝʨʝʛʘ. 

ʃʘʟʝʨʥʳʝ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠ-

ʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ, ʧʨʠʯʝʤ, ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʪʦʯʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʩʫʜʘʭ ʣʘʟʝʨʥʳʭ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʩʪʝʤ ʩʦʢʨʘʱʘʝʪʩʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣɹ-

ʟʫʶʱʠʭ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʅʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʩʧʦʩʦʙʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʚʭʦʜʥʦʛʦ 



ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ɺ.ʀ. ʄʝʨʟʣʷʢʦʚ 
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ʩʠʛʥʘʣʘ (Receive Signal Strength Indication ʠʣʠ RSSI), ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ 

(Time of Flight ʠʣʠ ToF), ʩʜʚʠʛʘ ʬʘʟ ʨʘʜʠʦʚʦʣʥ (Phase Difference) ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦ-

ʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ (Angular Positioning). ʀʟ-ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʩʜʚʠʛʘ ʬʘʟ ʨʘʜʠʦʚʦʣʥ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʚʳʯʠʩʣʝʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ. 

ʄʝʪʦʜ RSSI ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʥʘʠʤʝʥʝʝ ʪʦʯʥʳʡ ï ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʚ ʨʘʩʩʪʦʷʥʠʝ. ʆʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʫʭʫʜʰʘʶʱʝʡ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʠ ʫʚʝʣʠ-

ʯʝʥʠʝ ʚʨʝʤʝʥʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠ ʧʝʨʝʦʪʨʘʞʝʥʠʷʭ. 

ʄʝʪʦʜ ToF ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʦʪ ʧʝ-

ʨʝʜʘʪʯʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ. ɿʥʘʷ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʠ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʆʜʥʘ ʠʟ ʤʦʜʠʬʠʢʘʮʠʡ ʤʝʪʦʜʘ ToF 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʩʠʤʤʝʪʨʠʯʥʦʝ ʜʚʫʩʪʦʨʦʥʥʝʝ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʝ ʠʟʤʝʨʝʥʠʝ ʨʘʩ-

ʩʪʦʷʥʠʡè (Symmetric Double Sided Two Way Ranging ʠʣʠ SDS-TWR) ʨʠʩ.1. ɼʣʷ ʠʟʤʝ-

ʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʪʦʜʦʤ SDS-TWR ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ɸ ʠ B ʦʙʲʝʢʪ ɸ ʧʦʩʳʣʘʝʪ ʦʙʲ-

ʝʢʪʫ B ʧʘʢʝʪ, ʩʦʜʝʨʞʘʱʠʡ ʟʘʧʨʦʩ ʥʘ ʠʟʤʝʨʝʥʠʝ, ʠ ʬʠʢʩʠʨʫʝʪ ʚʨʝʤʷ ʦʪʧʨʘʚʢʠ tɸʦʪʧʨ. 

ʆʙʲʝʢʪ B, ʧʦʣʫʯʠʚ ʧʘʢʝʪ ʦʪ ɸ, ʦʪʩʳʣʘʝʪ ʦʙʲʝʢʪʫ ɸ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ï ACK-ʧʘʢʝʪ. ʆʙʲ-

ʝʢʪ ɸ, ʧʦʣʫʯʠʚ ACK-ʧʘʢʝʪ, ʬʠʢʩʠʨʫʝʪ ʚʨʝʤʷ ʝʛʦ ʧʦʣʫʯʝʥʠʷ tɸʧʨ. ʄʝʪʦʜ SDS-TWR 

ʠʩʧʦʣʴʟʫʝʪ ʘʧʧʘʨʘʪʥʫʶ ʛʝʥʝʨʘʮʠʶ ACK-ʧʘʢʝʪʘ, ʛʜʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʦʚ ʩʯʠʪʘ-

ʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʦʙʦʠʭ ʦʙʲʝʢʪʦʚ. ʌʠʢʩʘʮʠʷ ʚʨʝʤʝʥʠ ʦʪʧʨʘʚʢʠ ʧʘʢʝʪʘ, ʩʦʜʝʨʞʘ-

ʱʝʛʦ ʟʘʧʨʦʩ ʥʘ ʠʟʤʝʨʝʥʠʝ ʠ ʧʨʠʝʤ ACK-ʧʘʢʝʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʘʧʧʘʨʘʪʥʦ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʦʚ ʠ ʚʳʯʠʩʣʠʪʴ ʚʨʝʤʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʊʈʉ ʧʦ ʬʦʨʤʫʣʝ: 

/2, 

ʛʜʝ ʊʮʠʢʣʘ ɸ ï ʚʨʝʤʷ, ʠʟʤʝʨʝʥʥʦʝ ʦʙʲʝʢʪʦʤ ɸ ʩ ʤʦʤʝʥʪʘ ʦʪʧʨʘʚʢʠ ʧʘʢʝʪʘ ʦʙʲʝʢʪʫ ɹ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ACK-ʧʘʢʝʪʘ ʦʪ ʦʙʲʝʢʪʘ ɹ;  

ʊʦʪʢʣʠʢʘ ɺ ï ʚʨʝʤʷ, ʠʟʤʝʨʝʥʥʦʝ ʦʙʲʝʢʪʦʤ ɹ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʘʢʝʪʘ ʦʪ ʦʙʲʝʢʪʘ ɸ ʜʦ 

ʦʪʧʨʘʚʢʠ ACK-ʧʘʢʝʪʘ.  

ʉʯʠʪʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʩʨʝʜʝ ʠʟʚʝʩʪʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠ-

ʯʠʥʦʡ, ʣʝʛʢʦ ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

 

 

ʈʠʩ. 1. ʀʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʪʦʜʦʤ SDS-TWR  

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ɸ ʠ B 

ʀʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥ Tʮʠʢʣʘ ɸ ʠ Tʦʪʢʣʠʢʘ ɺ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʟʥʳʭ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʦʙʲʝʢʪʘʭ ʥʝʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʯʘʩʘʤʠ. ʆʯʝʚʠʜʥʦ, ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ, ʠʟʤʝʨʝʥʥʳʤʠ ʩ ʨʘʟʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʄʝʪʦʜ 

SDS-TWR ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʵʪʫ ʦʰʠʙʢʫ. ɼʣʷ ʵʪʦʛʦ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʧʨʦʠʟ-

ʚʦʜʷʪ ʦʙʝ ʩʪʦʨʦʥʳ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʢʘʞʜʦʡ ʠʟ ʩʢʦʙʦʢ ʨʘʟʥʦʩʪʴ ʙʝʨʝʪʩʷ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ, ʠʟʤʝʨʝʥʥʳ-

ʤʠ ʦʜʠʥʘʢʦʚʳʤʠ ʯʘʩʘʤʠ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʬʦʨʤʫʣʘ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʘ, ʝʩʣʠ Tʦʪʢʣʠʢʘɸ = 

= Tʦʪʢʣʠʢʘɺ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʢʘʢ ʧʣʘʪʦʡ ɸ, ʪʘʢ ʠ ʧʣʘʪʦʡ ɹ ʠ ʨʝʟʫʣʴʪʘʪʳ ʫʩʨʝʜʥʷʶʪʩʷ. 

ʇʦʩʢʦʣʴʢʫ ʬʠʢʩʘʮʠʷ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʚʨʝʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʴʶ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʪʦ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝ-

ʨʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʨʘʜʠʦʤʝʪʦʜʘʤʠ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʘʧʧʘʨʘʪʫʨʘ ʢʦʤʧʘʥʠʠ Nanotron Technologies. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚʳʩʦʢʦʠʥʪʝʛ-

ʨʠʨʦʚʘʥʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʤʦʜʫʣʴ swarm bee ER ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦ-

ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʦʜʫʣʴ swarm bee ER 

ʠʩʧʦʣʴʟʫʝʪ ʫʣʴʪʨʘʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʪʝʭʥʦʣʦʛʠʶ (UWB). ʕʪʦʪ ʤʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 10 ʩʤ ʥʘ 

ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 0 ʜʦ 20 ʤ. ɺ ʩʠʩʪʝʤʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ swarm bee ER 

ʚʩʝ ʫʟʣʳ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʠʟʤʝʨʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʦʫʟʣʳ ʘʚʪʦʥʦʤʥʳ ʠ ʥʠʢʘʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. 

ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʚ UWB ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʝʨʭʢʦʨʦʪʢʠʤʠ ʠʤʧʫʣʴʩʘʤʠ ʩ ʦʯʝʥʴ 

ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ ï ʤʝʥʝʝ 41 ʜɹʤ/ʄɻʮ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʜʘʞʝ ʥʠʞʝ ʫʨʦʚʥʷ 

ʧʦʤʝʭ. ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʩʠʤʚʦʣ UWB ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʧʘʯʢʦʡ ʪʘʢʠʭ 

ʠʤʧʫʣʴʩʦʚ, ʠ ʵʥʝʨʛʠʷ ʵʪʠʭ ʠʤʧʫʣʴʩʦʚ ʤʦʞʝʪ ʩʫʤʤʠʨʦʚʘʪʴʩʷ ʢʦʛʝʨʝʥʪʥʳʤ ʧʨʠʝʤʥʠ-

ʢʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʜʝʣʝʥʥʦʛʦ ʢʦʛʝʨʝʥʪʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʠʤ-

ʧʫʣʴʩʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʥʦʛʦ ʚʳʰʝ ʫʨʦʚʥʷ ʧʦʤʝʭ. ʇʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʠ ʜʠʘʧʘʟʦʥʘ UWB, 

ʠʩʧʦʣʴʟʫʶʪ ʯʘʩʪʦʪʳ 3,5ï6,5 ɻɻʮ ʠ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʘʤʫʶ ʤʘʣʝʥʴʢʫʶ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ï 10 ʩʤ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʠʛʥʘʣʳ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʧʦʤʝʭʠ 

ʩʨʘʟʫ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʭ ʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʜʠʘʧʘʟʦʥʘ UWB ʨʘʟʨʝ-

ʰʝʥʳ ʦʯʝʥʴ ʤʘʣʳʝ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ï ʜʦ 50 ʤɺʪ[4]. 

ʂʦʤʧʘʥʠʷ Nanotron Technologies ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ ʚ 

ʚʠʜʝ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ Nanotron swarm bee ER Development Kit Plus Board 

(BN01SWBER) [5]. ɺʠʜ ʧʣʘʪʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʤʦʜʫʣʷ swarm bee ER, 

ʠʤʝʝʪ ʨʘʟʲʝʤ USB ʠ ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ, ʘ ʪʘʢ ʞʝ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʉʫʬʬʠʢʩ çERè ʦʟʥʘʯʘʝʪ çʋʣʫʯʰʝʥʥʘʷ ʪʦʯʥʦʩʪʴè.  

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʪʦʚʦʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʠ ʦʪʣʘ-

ʞʝʥʥʦʝ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʧʨʝʜʝʣʷʪʴ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʚʦʠʭ ʩʦʩʝʜʝʡ; 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʜʘʣʝʥ-

ʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʤʦʜʫʣʠ ʥʘ ʦʪʣʘʜʦʯʥʳʭ ʧʣʘʪʘʭ, ʦʪʦʙʨʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʨʫʛʠʭ ʦʪʣʘʜʦʯʥʳʭ ʧʣʘʪ, ʦʪʦʙʨʘʞʘʪʴ ʚʝʣʠʯʠʥʫ ʫʩʢʦʨʝʥʠʷ ʧʦ 3-ʤ ʢʦʦʨ-

ʜʠʥʘʪʘʤ; 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʲʝʤ USB ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʲʝʤ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ; 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ +5 ɺ; 



ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ɺ.ʀ. ʄʝʨʟʣʷʢʦʚ 
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ï ʤʘʣʳʝ ʨʘʟʤʝʨʳ (115 ³ 90 ³ 16 ʤʤ); 

ï ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ; 

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʮʝʥʘ. 

 

 

ʈʠʩ. 2. ɺʠʜ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ Nanotron swarm bee ER Development  

Kit Plus Board (BN01SWBER)[6]  

ʅʘ ʩʫʜʥʝ ʨʘʟʤʝʱʘʝʪʩʷ ʯʝʪʳʨʝ ʩʫʜʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʦʜʫʣʷ ï ʧʦ ʜʚʘ ʩ ʢʘʞʜʦʛʦ 

ʙʦʨʪʘ ʥʘ ʥʦʩʫ ʠ ʢʦʨʤʝ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʤʦʜʫʣʠ ʩ ʪʦʛʦ ʙʦʨʪʘ, ʢʦʪʦʨʳʤ 

ʰʚʘʨʪʫʝʪʩʷ ʩʫʜʥʦ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʦʚʠʪʴ ʘʥʪʝʥʥʳ ʥʘ ʩʫʜʥʝ ʠ ʧʨʠʯʘʣʝ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʡ ʚʳʩʦʪʝ ʠ ʫʤʝʥʴʰʠʪʴ ʦʰʠʙʢʫ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʨʠʯʘʣʘ. 

ʅʘ ʧʨʠʯʘʣʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʘ ʙʝʨʝʛʦʚʳʭ ʤʦʜʫʣʷ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ çʘè 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ .3. ʉʠʩʪʝʤʘ ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʷ çdè ʠ çcè ʥʘ ʥʦʩʫ 

ʠ ʢʦʨʤʝ, ʨʘʩʩʪʦʷʥʠʝ çʘè ʠʟʚʝʩʪʥʦ. ʀʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʠʯʘʣʘ çhè ʥʘʭʦʜʠʪʩʷ ʢʘʢ 

ʚʳʩʦʪʘ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʪʦʨʦʥʘʤʠ çʘè, çbè ʠ çcè. 

 

ʛʜʝ   

 

ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʥʘ ʩʫʜʥʝ ʠ ʧʨʠʯʘʣʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʘ ʪʠʧʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ï ʙʦʨʪʦʚʦʡ ʠ ʧʨʠ-

ʯʘʣʴʥʳʡ. ʉʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʙʣʦʢʦʚ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 4 ʠ 5. 

 

 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʫʜʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ 

 

ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʯʘʣʴʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ 

ʉʫʜʦʚʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʫʜʦʚʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʯʝʨʝʟ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʴ USBïEthernet (ʥʘʧʨʠʤʝʨ, NetUSB-100iX4), ʧʨʠʯʘʣʴʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʙʣʦʢʠ ʨʘʙʦʪʘʶʪ ʘʚʪʦʥʦʤʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʩʫʜʦʚʦʡ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩ-

ʩʪʦʷʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʰʚʘʨʪʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ Nanotron swarm 

bee ER Development Kit  Plus Board (BN01SWBER) ʩ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʥʝʡ ʪʝʭʥʦʣʦʛʠ-

ʝʡ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ (SDS-

TWR) ʠ ʫʣʴʪʨʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ (UWB) ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘ-

ʪʠʪʴ ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʜʦ 10 ʩʤ. ʠ 

ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʤʫ ʘʢʩʝʣʝʨʦʤʝʪʨʫ, ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʠ ʧʦ 3-

ʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʘʛʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʢʦʤʧʴ-

ʶʪʝʨʘ ʧʦʟʚʦʣʠʪ ʩʨʘʟʫ ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʥʘ ʵʢʨʘʥʝ. 
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AUTOMATION OF DISTAN CE MEASUREMENT  

BETWEEN OBJECTS IN SHIP MOORING SYSTEMS 

S.V. Lebedeva, V.I. Merzlyakov 

Keywords: measurement of distances, radio-frequency technology measuring the distance, 

ultra-wideband radio frequency technology. 

 

A comparative analysis of methods for measuring distances between objects to determine the 

possibility of their use in automated mooring systems is carried out. The method of distance 

measurement automation between objects based on Nanotron swarm bee ER Development 

Kit Plus Board debugging boards is proposed. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 27.06.2018 ʛ. 
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ʊ.ɸ. ʄʠʭʝʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʀ.ʅ. ʃʫʯʢʦʚ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɽ.ɻ. ɹʫʨʤʠʩʪʨʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɺʃʀʗʅʀɽ ʂɸʏɽʉʊɺɸ ʇʆɼɻʆʊʆɺʂʀ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ʅɸ ʉʋɼʆʉʊʈʆʀʊɽʃʔʅʆʄ ʇʈɽɼʇʈʀʗʊʀʀ  

ʅɸ ʂɸʏɽʉʊɺʆ ɺʓʇʋʉʂɸɽʄʆʁ ʇʈʆɼʋʂʎʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝ-

ʥʠʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʨʬʠ 

 

ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʚʝʨʬʠ ʠ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚʳʩʪʨʘʠʚʘʥʠʝ ʩ ʫʯʸʪʦʤ 

ʵʪʦʛʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʚʝʨʬʷʤ. 

 

ʉʫʜʦʩʪʨʦʝʥʠʝ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʸʤʢʠʤ ʠ ʥʘʫʢʦʸʤʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɼʣʷ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʝʨʬʠ ʧʨʠʚʣʝʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ, 

ʚʢʣʘʜʳʚʘʷ ʠʭ ʚ ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ. ʆʜʥʘʢʦ 

ʙʝʟ ʛʨʘʤʦʪʥʦʛʦ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʦʧʨʦʩʘʤ ʧʦʜʛʦʪʦʚʢʠ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʵʪʦ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʠʨʦʚʦʤ ʨʳʥ-

ʢʘʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʀ ʟʘʢʘʟʯʠʢ, ʠ ʧʨʦʝʢʪʘʥʪ, ʠ ʟʘʚʦʜ-ʩʪʨʦʠʪʝʣʴ ʜʦʣʞʥʳ ʫʞʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʪʴ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʪʘʧʦʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʩʫʜʥʘ, ʦʙʝʩʧʝʯʝʥʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʞʜʦʛʦ ʨʘʟ-

ʜʝʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʘʢʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʚʝʨʬʠ ʚ ʩʣʫʯʘʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʩʢʦʣʴ-

ʢʠʭ ʟʘʢʘʟʦʚ ʨʘʟʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʸʪʦʤ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʮʝʭʦʚ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ ʩ ʨʷʜʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ, ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʥʘʫʯʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʥʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʟʘʜʘʯ ʧʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʧʣʘʥʦʚʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟ-

ʚʠʪʠʶ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʚʝʨʬʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ, ʢʘʢ ʤʠʥʠʤʫʤ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ï ʦʪʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʜʥʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ; 

ï ʘʥʘʣʠʟ ʧʨʦʝʢʪʘ (ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʵʩʢʠʟʥʦʤʫ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʘʤ); 

ï ʦʪʨʘʙʦʪʢʘ ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʨʦʡʢʠ 

ʩʫʜʥʘ; 

ï ʦʪʨʘʙʦʪʢʘ ʛʨʘʬʠʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʫʯʸʪʦʤ ʚʥʦʚʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ; 

ï ʜʦʢʫʤʝʥʪʘʮʠ ̫ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʛʦʜ; 

ï ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʭʦʚ ʠ ʚʝʨʬʠ ʚ ʮʝʣʦʤ; 

ï ʦʪʨʘʙʦʪʢʘ ʧʣʘʥʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩ-

ʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʛʦʪʦʚʢʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʪʝʭʥʦʣʦʛʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ ʩʫʜʥʫ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʦʩʥʘʩʪʢʠ. 

ʆʪʤʝʯʝʥʥʦʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʩʭʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 1. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʩʭʝʤʳ ʜʦʣʞʝʥ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʠʥ-

ʮʠʧʘʭ ʩʠʩʪʝʤʥʦʩʪʠ ʦʙʱʠʡ ʧʣʘʥ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʚʝʨʬʠ. ɺ ʦʙʱʝʤ ʚʠʜʝ 

ʦʥ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʟʘʢʘʟʫ; 

2) ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʘ; 

3) ʨʘʟʨʘʙʦʪʢʫ ʧʝʨʝʯʥʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʘ. 

ɺʩʝ ʵʪʘʧʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ 

ʵʪʘʧʦʚ ʜʦʣʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʩʣʫʞʙʘʤʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʝʨʬʠ. 

ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʤ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʩʦ ʩʧʝʮʠʬʠʢʘ-

ʮʠʷʤʠ, ʚʝʜʦʤʦʩʪʠ ʟʘʢʘʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʝʜʦʤʦʩʪʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ, ʞʫʨʥʘʣʳ ʧʨʠʝʤʢʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʦʧʝʨʘʮʠʷʤ, ʫʯʸʪʥʳʝ 

ʞʫʨʥʘʣʳ ʠ ʧʣʘʥʦʚʦ-ʫʯʪyʥʳʝ ʢʘʨʪʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʘʪʝʨʠʘʣʴ-

ʥʦ-ʪʨʫʜʦʚʳʝ ʥʦʨʤʘʪʠʚʳ ʥʘ ʢʘʞʜʦʝ ʠʟʜʝʣʠʝ. ʕʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʤʘʪʝʨʠ-

ʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʩʨʦʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʞʸʩʪʢʦ ʦʛʨʘʥʠʯʝʥʳ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ 

ʢʘʢ ʥʘʯʠʥʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʢʘʟʘ ʝʱʸ ʜʦ ʧʦʣʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʥʘ. 

ʉ ʫʯʸʪʦʤ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1] ʠ ʦʧʳʪʘ ʘʚʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʙʦʩʦʙʣʝʥʥʳʝ ʨʘʟʜʝʣʳ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

1. ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦ-

ʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʙʦʯʠʭ ʢʦʥʩʪ-

ʨʫʢʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʨʝʤʦʥʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʟʛʦ-

ʪʦʚʣʝʥʠʠ ʤʦʜʝʣʝʡ, ʤʘʢʝʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʪʝʥʜʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʫʜʥʘ. ʇʨʠʯʸʤ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʫʜʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪ-

ʩʷ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʫ ʧʨʦʝʢʪʘʥʪʘ ʠ ʧʦʜʛʦʪʦʚʢʫ 

ʥʘ ʟʘʚʦʜʝ-ʩʪʨʦʠʪʝʣʝ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʢʘʟʘʥʠʝ ʚʩʝʛʦ ʧʝ-

ʨʝʯʥʷ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʘʟʘ ʠ ʨʘʟʜʝʣʝʥʠʝ ʠʭ ʧʦ ʩʪʘʜʠ-

ʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʞʜʫ ʮʝʭʘʤʠ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ; ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʙʦʪ rʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʠ ʚʥʝʜʨʝʥʠʶ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʜʦʨʘʙʦʪʢʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʩʦʟʜʘʥʠʶ ʠ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ, ʫʩʪʘʥʦʚʣʝ-

ʥʠʶ ʥʦʨʤʘʪʠʚʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʘ, ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʤʝʝʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʙʳʯʥʦʤ ʤʘʰʠʥʦʩʪʨʦʠ-

ʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

3. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ 

ʢʦʣʣʝʢʪʠʚʘ ʦʩʥʦʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʘʟʘ, ʚʢʣʶʯʘʷ ʩʪʘʜʠ ʁʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʩʪʘʜʠʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʠ 

ʟʘʚʝʨʘhʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, 

ʠʩʧʳʪʘʥʠʷʤʠ ʠ ʩʜʘʯʝʡ ʩʫʜʥʘ ʟʘʢʘʟʯʠʢʫ. ʆʩʥʦʚʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤʠ ʥʘ ʟʘʚʦʜʝ-ʩʪʨʦʠʪʝʣʝ, ʷʚʣʷʪʁʩʷ 

ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʢʠ ʧʦ ʩʦʚʤʝʩʪʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʥʝʨʘʣʴʥʘ ̫ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʘʟʦʚ, 

ʩʪʘʧʝʣʴʥʳʝ ʨʘʩʧʠʩʘʥʠʷ. 

4. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʠʟʜʝʣʠʷʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʘʟ-

ʥʭr ʚʝʜʦʤʦʩʪʝʡ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨ,r ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʙʲʝʤʦʚ ʠ ʩʨʦʢʦʚ 

ʧʦʩʪʘʚʦʢ ʧʦ ʢʦʥʪʨʘʢʪʫ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ ʩʨʦʢ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 59 

5. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚ ʨʳʥʦʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. ʆʥʘ ʩʦʩʪʦʠʪ ʚ ʨʘʩʯʸʪʝ ʮʝʥʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʥʘ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʝʸ ʩ 

ʟʘʢʘʟʯʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʨʦʢʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪ, ʩʧʠʩʘʥʠʠ ʠʟ-

ʜʝʨʞʝʢ, ʦʮʝʥʢʝ ʚʘʨʠʘʥʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʘʟʘ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʚʟ̫ʘʥʥʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʘʪʨʘʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

6. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʧʦʩʪʨʦʡʢʠ 

ʟʘʢʘʟʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʸʤ ʝʛʦ ʤʝʭʘʥʠʟʘ-

ʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʷ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʪʨʫʜʦʸʤʢʦʩʪʠ. 

7. ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʩʦʩʪʦʠʪ ʚ ʩʥʘʙʞʝʥʠʠ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʦʚ ʥʫʞ-

ʥʳʤʠ ʨʘʙʦʯʠʤʠ ʢʘʜʨʘʤʠ ʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

8. ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘ ʟʘʚʦʜʝ-ʩʫʜʦʩʪʨʦʠʪʝʣʝ, ʘ ʠʤʝʥʥʦ, ʚ ʝʛʦ ʦʪʜʝʣʘʭ ʠ ʩʣʫʞʙʘʭ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʮʠʘʣʴ-

ʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʦʟʜʘʥʠ ̫ʧʨʦ-

ʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʨʫʜʦʚʳʤʠ ʠ ʤʘ-

ʪʝʨʠʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʢʘ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥ-

ʥʳʝ ʩʨʦʢʠ ʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ. ʆʪ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʝʨʬʠ. ʊʦ ʝʩʪʴ, ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʝʨʝʭʦʜʠʪ ʝʱʸ ʠ ʚ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʣʦʩʢʦʩʪʴ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʯʝ-

ʩʪʚʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʪʝʟʠʩʘ ʥʘʛʣʷʜ-

ʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʜʠʘʛʨʘʤʤʘ, ʧʨʠʚʝʜʸʥʥʘʷ ʥʘ ʨʠʩ. 2. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʜʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʠʜʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʠ ʘʥʘʣʠʟʘ 

ʜʦʩʪʫʧʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʚʦʡʩʪʚ, ʦʪʨʘʞʘʶʱʠʭ ʥʦʚʠʟʥʫ, ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ, ʵʩʪʝʪʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʝʡ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʙʫʩʣʦʚʣʠʚʘʝʤʳʝ ʠʣʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ [2]. ʂʘʞʜʳʡ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʨʘʟʜʝʣʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʢʘʯʝʩʪʚʦ ʟʘʢʘʟʘ. 

ʇʦʵʪʦʤʫ, ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʦ 

ʫʜʝʣʷʪʴʩʷ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʪʩʪʘʚʘʥʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ ʦʪ ʧʨʦʜʫʢʮʠʠ ʷʧʦʥʩʢʠʭ, ʶʞʥʦʢʦʨʝʡʩʢʠʭ ʠ ʜʘʞʝ ʫʞʝ ʠ ʢʠʪʘʡʩʢʠʭ 

ʚʝʨʬʝʡ ʧʨʠʦʙʨʝʪʘʝʪ ʫʛʨʦʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ, ʧʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʦʪʢʨʳʪʦʩʪʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ, ʩʝʨʴʸʟʥʦ ʚʣʠʷʝʪ ʥʘ ʟʘʥʷʪʦʩʪʴ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʁ, ʩʦʮʠʘʣʴʥʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʞʠʟʥʴ ʈʌ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘ ̫ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʝʜʠʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʨʦʜʫʢ-

ʮʠʠ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʜʠʥʳʤʠ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. 



ʊ.ɸ. ʄʠʭʝʝʚʘ, ʀ.ʅ. ʃʫʯʢʦʚ, ɽ.ɻ. ɹʫʨʤʠʩʪʨʦʚ 
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ʈʠʩ. 2. ʋʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ ʧʦʜʛʦʪʦʚʢʠ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʩ ʚʥʝʜʨʝʥʠʝʤ ʝʜʠʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘʭ [3]. ʇʨʠ ʵʪʦʤ, 

ʥʘʫʢʘ ʠʤʝʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʭʦʜ rʠ ʤʝʪʦʜ,r ʢʦʪʦ-

ʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ 

ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʦʪʨʘʞʝʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʩʝʨʠʠ ʀʉʆ 9000, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʯʪʠ ʚ 100 ʩʪʨʘʥʘʭ ʤʠʨʘ. ʌʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘ-

ʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʧʦʣʘʛʘʪʁ [4]: 

ï ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʢʘʯʝʩʪʚʘ; 

ï ʨʘʟʨʘʙʦʪʢʫ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ; 

ï ʩʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ; 

ï ʦʙʦʩʥʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʦ ʫʧʨʘʚʣʝʥʠ ʁʢʘʯʝʩʪʚʦʤ; 

ï ʧʦʣʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠ ʁʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦ-

ʜʳ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ. ɼʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʝʜʠʥʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʘʟʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʩʣʦʞʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ ʩʫʜʥʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

[5]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝ-

ʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʨʘʚʥʦʟʥʘʯʥʳ ʧʦ ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʥʷʪʠʝ ʨʝʝh-

ʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʫʜʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʢʘʯʝʩʪʚʦ ʩʣʦʞʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʠʯʥʳʭ. ʄʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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 61 

ʨʠʟʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʝʜʠʥʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ, ʦʙʲʝʜʠʥʷʷ ʠʭ ʚ 

ʢʦʤʧʣʝʢʩʥʳʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʮʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʤʝʝʪ ʙʦʣʴʰʝʝ (ʠʣʠ 

ʤʝʥʴʰʝʝ) ʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ [6]. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ï ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʛʣʘʚʥʦʛʦ ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʦʪ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʚʟʚʝʰʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʠʭ ʚʟʚʝʰʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʦ ʚʪʦ-

ʨʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʠʩʭʦʜʥʳʭ ʝʜʠʥʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ʈʘʮʠʦʥʘʣʴʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɿʥʘʯʝʥʠʷ 

ʩʨʝʜʥʠʭ ʚʟʚʝʰʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪ ʫʩʨʝʜʥʝʥʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ qi ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʝʩʦʤʦʩʪʠ Mi ʧʦ ʩʣʝʜʫʶʱʠʤ ʟʘʚʠʩʠʤʦ-

ʩʪʷʤ: 

ï ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʟʚʝʰʝʥʥʦʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ: 

;

 
(1) 

ï ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʟʚʝʰʝʥʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ: 

 
(2) 

ʛʜʝ 

 
(3) 

m ï ʯʠʩʣʦ ʝʜʠʥʠʯʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ, ʦʙʲʝʜʠʥʷʝʤʦʝ ʚ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʝʝ 

ʢʘʯʝʩʪʚʘ.  

 

ʉʨʝʜʥʠʝ ʚʟʚʝʰʝʥʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ: 

,
 

(4) 

 
(5) 

ʛʜʝ Pi ï ʟʥʘʯʝʥʠʝ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

 

ʇʨʠʚʝʜʸʥʥʳʝ ʬʦʨʤʫʣʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪ ɹʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʯʝ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʫʜʦʙ-

ʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

m ï ʯʠʩʣʦ ʝʜʠʥʠʯʥʳʭ ʩʚʦʡʩʪʚ ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶ-

ʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʝʸ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʝʪ ʟʘʢʘʟʯʠʢ; 

Pi ï ʫʩʣʦʚʥʦʝ ʟʥʘʯʝʥʠʝ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ 

(ʟʥʘʯʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ (ʪʘʙʣ. 1)); 

ʊʘʙʣʠʮʘ 1 



ʊ.ɸ. ʄʠʭʝʝʚʘ, ʀ.ʅ. ʃʫʯʢʦʚ, ɽ.ɻ. ɹʫʨʤʠʩʪʨʦʚ 
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ʋʩʣʦʚʥʦʝ ʟʥʘʯʝʥʠʝ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ  

ʦʮʝʥʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, P 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ P ʉʨʝʜʥʠʝ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥ-

ʢʠ 

1 ʆʯʝʥʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ <0,3 

2 ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 0,3...10 

3 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ 10...30 

4 ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 30...100 

5 ʆʯʝʥʴ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ >100 

 
Mi ï ʫʜʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʝʩʦʤʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʨʘʟʜʝʣʘ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʜʝʣʘ 

(ʪʘʙʣ. 2). 

 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʪʘʢʞʝ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ [7]: 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʟʘʚʦʝʚʘʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʠʭ ʨʘʩʰʠʨʝʥʠʝ; 

ï ʨʦʩʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʜʦ ʫʨʦʚʥʷ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

ï ʜʦʩʪʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠ ̫ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠ-

ʪʝʣʷ; 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; 

ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʝʬʝʢʪʥʦʩʪʠ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʛʘʨʘʥʪʠʡʥʳʭ ʩʨʦʢʦʚ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʙʣʠʮʘ 2 

ʋʜʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʝʩʦʤʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʨʘʟʜʝʣʘ ʧʦʜʛʦʪʦʚʢʠ  

ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ  

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʨʘʟʜʝʣʘ  

ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ  

ʉʨʝʜʥʠʝ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ 

ʫʜʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ʚʝʩʦʤʦʩʪʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʆʯʝʥʴ ʚʳʩʦʢʦʝ 0,45 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ɺʳʩʦʢʦʝ 0,22 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʉʨʝʜʥʝʝ 0,15 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʅʠʞʝ ʩʨʝʜʥʝʛʦ 0,07 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʅʠʟʢʦʝ 0,05 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʆʯʝʥʴ ʥʠʟʢʦʝ 0,03 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 

ʆʯʝʥʴ ʥʠʟʢʦʝ 0,03 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʵʪʘʧʘʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʧʝʪʣʸʡ ʢʘʯʝʩʪʚʘè, ʢʦʪʦʨʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʀʉʆ ʚʢʣʶʯʘʝʪ 11 ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ (ʨʠʩ. 3). ʉ ʧʦʤʦʱʴʶ ʧʝʪʣʠ ʢʘʯʝʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʠʟʛʦʪʦʚʠʪʝ-

ʣʷ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʩʦ ʚʩʝʡ ʩʠʩʪʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝ-

ʥʠʷ ʦʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʮʠʠ [8]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 3. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ çʇʝʪʣʠ ʢʘʯʝʩʪʚʘè 

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʵʣʝ-

ʤʝʥʪʳ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ. ʆʜʥʘʢʦ, ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦ-

ʜʩʪʚʘ, ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʥʠʢʦʚ ʚʝʨʬʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʦʨʤʘʣʴʥʦʝ. ʇʦʵʪʦʤʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʷʭ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠʣʠ ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʠ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘ-

ʢʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʦʙʱʝʧʨʠʥʷʪʳʭ ʙʘʟʦʚʳʭ ʧʦʣʦʞʝʥʠʷʭ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʦ ʧʦʥʠʤʘʪʴʩʷ ʥʝ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʨʝʘʣʠ-

ʟʫʝʤʘʷ ʢʘʢʠʤ-ʪʦ ʦʜʥʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʚʝʨʬʠ, ʘ ʢʘʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʭʚʘ-

ʪʳʚʘʶʱʠʡ ʚʩʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʝʨʬʠ; 

2. ʅʦʚʦʤʫ ʧʦʥʷʪʠʶ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ; 

3. ɺʦʧʨʦʩʳ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ, ʤʘʨʢʝʪʠʥʛʘ, ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ ʠ ʪ.ʜ.; 

4. ʂʘʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠ-

ʪʝʣʷ, ʘ ʥʝ ʠʟʛʦʪʦʚʠʪʝʣʷ; 

5. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʞʝ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ; 

6. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤ ʫʯʘʩʪʠʠ ʚʩʝʭ 

ʨʘʙʦʪʥʠʢʦʚ ʢʦʣʣʝʢʪʠʚʘ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʚʝʨʬʠ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ï ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʣʶ ʥʘ ʨʳʥʢʝ ʠ ʜʨ. [9]. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʠʩʪʝʤʘ-

ʪʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʷʭ ʚ ʨʘʤʢʘʭ ʩʣʦʞʠʚʰʝʛʦʩʷ 



ʊ.ɸ. ʄʠʭʝʝʚʘ, ʀ.ʅ. ʃʫʯʢʦʚ, ɽ.ɻ. ɹʫʨʤʠʩʪʨʦʚ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʘʯʝʩʪʚʦʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʚ ʚʠʜʝ ʩʭʝʤʳ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4. 

 

 

ʈʠʩ. 4. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ  

ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʷʭ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʈʝʟʶʤʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʤʝʪʠʤ ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʳ ʨʷʜ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ: 

1) ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʚʝʨʬʠ ʠ ʢʘʯʝ-

ʩʪʚʦʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠʤʝʝʪʩʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ; 

2) ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʨʬʠ, ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩʫʜʦʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʨʬʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʨʦʩʪ ʧʨʠʙʳʣʠ ʠ ʪ.ʜ.; 

3) ʧʦʜʛʦʪʦʚʢʘ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʤʥʦʛʦʩʪʫʧʝʥ-

ʯʘʪʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʨʦʢʠ ʠ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ; 

4) ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʜʫʢʮʠʠ ï ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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5) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʷʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʙʳʩʪʨʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʩ ʫʯʸʪʦʤ ʤʝʥʷʶʱʝʡʩʷ ʟʘʛʨʫʟʢʠ ʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦʤʫ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʧʨʝʜʣʦʞʝʥʠʷ ʘʚʪʦʨʦʚ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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IMPACT OF QUALITY OF  PREPARATION  

OF PRODUCTION AT SHI PBUILDING ENTERPRISE   

ON QUALITY OF PRODUC TION  

T.A. Mikheeva, I.N. Luchkov, E.G. Burmistrov 

Keywords: quality of production preparation, quality of shipbuilding products, competitive-

ness of shipyard 

 

The article outlines common approaches to establishing cause and effect relationships be-

tween the quality of production preparation at the shipyard and the quality of shipbuilding 

products. Establishing such a dependence and aligning with this quality management system 

will increase production efficiency and provide competitive advantages to domestic ship-

yards 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.06.2018 ʛ. 
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ɽ.ɸ. ʏʝʨʝʧʢʦʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʅ. ɿʘʭʘʨʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè  

ʅ.ʉ. ʆʪʜʝʣʢʠʥ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʇʨʦʨʝʢʪʦʨ ʧʦ ʢʦʥʚʝʥʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ  

ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿʄɽʑɽʅʀʗ ʉʋɼʆɺʓʍ ɹɸʉʉɽʁʅʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ, ʚʘʥʥʘ, ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʙʘʩʩʝʡʥʘ. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚʳʭ ʙʘʩʩʝʡʥʦʚ. ʇʨʠʚʝ-

ʜʝʥ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʨʘʟʤʝʱʝʥʠʷ ʙʘʩʩʝʡʥʦʚ ʥʘ ʙʦʨʪʫ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ. 

ʇʨʠʚʝʜʝʥʳ ʪʠʧʳ ʨʘʟʤʝʱʝʥʠʷ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 55% ʨʝʯʥʳʭ ʢʨʫʠʟʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ (ʂʇʉ), ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʥʘ ʨʝʢʘʭ ʩʪʨʘʥ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ ʠ ɸʬʨʠʢʠ, ʠʤʝʶʪ ʢʘʢ 

ʤʠʥʠʤʫʤ ʦʜʠʥ ʙʘʩʩʝʡʥ ʥʘ ʙʦʨʪʫ [1ï3]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣ. 1. ʉʫʱʝʩʪʚʫʶʪ ʩʫʜʘ, ʥʘʧʨʠʤʝʨ, çSwiss Pearlè, ʥʘ ʙʦʨʪʫ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʙʘʩʩʝʡʥʘ ʜʣʷ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʝʚʨʦʧʝʡʩʢʠʝ ʢʨʫʠʟʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʫʜʘ ʧʦ ʫʨʦʚʥʶ ʢʦʤʬʦʨʪʘ-

ʙʝʣʴʥʦʩʪʠ ʠʤʝʶʪ 4 çʟʚʝʟʜʳè ʠ ʚʳʰʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʚ 50ï80-ʭ ʛʦʜʦʚ 

ʧʦʩʪʨʦʡʢʠ (2ï3 çʟʚʝʟʜʳè). 

ʊʘʙʣʠʮʘ 1 

ʈʝʯʥʳʝ ʂʇʉ ʩ ʙʘʩʩʝʡʥʘʤʠ  

ʅʘʟʚʘʥʠʝ  

ʩʫʜʥʘ 

ʉʪʨʘʥʘ  

(ʨʝʢʘ) 

ɻʦʜ 

ʧʦ-

ʩʪʨʦʡ-

ʢʠ 

ʈʘʟʤʝʱʝʥʠʝ ʂʦʣ. 

ʧʘ-

ʣʫʙ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʩʩʘʞʠ-

ʨʦʚ, ʯʝʣ. 

ʇʣʦʱʘʜʴ, ʤ2/ 

ʦʙʲʝʤ, ʤ3 

ʙʘʩʩʝʡʥʘ 

çɸʥʪʦʥ ʏʝʭʦʚè ʈʦʩʩʠʷ  

(ɺʦʣʛʘ) 

1978 ʐʣʶʧʦʯʥʘʷ 

ʧʘʣʫʙʘ 

4 238 33/46,2 

çAmerican 

Queenè 

ʉʐɸ 

(ʄʠʩʩʠʩʠʧʠ) 

1995 Promenade 

deck 

5 430 60,0/90,0 

çViking Royal 

Lotusè 

ɽʛʠʧʝʪ (ʅʠʣ) 2005 Sun 5 120 22,0/33,0 

çPrince Abbasè ɽʛʠʧʝʪ (ʅʠʣ) 1998 Upper Sun 6 130 49,0/73,5 

çSwiss Pearlè ʐʚʝʡʮʘʨʠʷ 

(ʈʝʡʥ) 

1993 Emer

ald 

Sun 3 123 23,0/ 

23,0 

6,0/ 

8,0 

çMs Vistaprimaè ʐʚʝʡʮʘʨʠʷ (ʈʝʡʥ) 2010 Sun 3 158 14,0/40,0 

çAmadeus 

Elegantè 

ɻʝʨʤʘʥʠʷ (ʈʝʡʥ) 2010 Sonnen deck 4 130 16,0/40,0 

çAlemanniaè ɻʝʨʤʘʥʠʷ (ʈʝʡʥ) 2010 Sun 4 184 70/105 

çAlessandraè ɽʛʠʧʝʪ (ʅʠʣ) 1996 Sun 4 144 45/67,5 

çIberotel Crown 

Emperorè 

ɽʛʠʧʝʪ (ʅʠʣ) 2003 Upper deck 4 234 70/95 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʟʷʪ ʢʫʨʩ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʂʇʉ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ  ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʣʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʢʘʶʪ, ʩʘʣʦʥʦʚ ʠ ʨʝʩʪʦʨʘʥʦʚ, 

ʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʙʘʩʩʝʡʥʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʪʦʣʴ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʢʦ ʜʚʘ ʯʝʪʳʨʝʭʧʘʣʫʙʥʳʭ ʪʝʧʣʦʭʦʜʘ ʧʨʦʝʢʪʘ Q-056 (çʃʝʚ ʊʦʣʩʪʦʡè, çɸʥʪʦʥ ʏʝʭʦʚè), 

ʥʘ ʙʦʨʪʫ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʳ ʙʘʩʩʝʡʥʳ (ʩʤ. ʪʘʙʣ. 1).  

ʊʘʢʞʝ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʦʩʪʨʦʡʢʝ ʥʦʚʳʭ ʢʨʫʠʟʥʳʭ ʪʝʧ-

ʣʦʭʦʜʦʚ, ʥʘʧʨʠʤʝʨ, ʣʘʡʥʝʨʘ ʧʨʦʝʢʪʘ PV300VD, ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʘʪʴ ʢ 2020 

ʛʦʜʫ [4]. ʅʘ ʚʝʨʭʥʝʡ ʩʦʣʥʝʯʥʦʡ ʧʘʣʫʙʝ ʵʪʦʛʦ ʣʘʡʥʝʨʘ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥ ʙʘʩʩʝʡʥ ʩʦ 

ʩʜʚʠʞʥʳʤ ʪʝʥʪʦʤ ʦʪ ʩʦʣʥʮʘ [5].  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʩʤ. ʪʘʙʣ. 1) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʧʘʩ-

ʩʘʞʠʨʘ ʂʇʉ ʧʨʠʭʦʜʠʪʴʩʷ 0,28 ʤ
2
 ʧʣʦʱʘʜʠ ʠ 0,39 ʤ

3
 ʦʙʲʝʤʘ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʙʦʨʪʫ ʂʇʉ ʦʙʲʝʤ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ. 

ʇʨʠʯʠʥʦʡ ʨʘʟʤʝʱʝʥʠʷ ʙʘʩʩʝʡʥʦʚ ʥʘ ʩʫʜʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʟʘ ʨʫʙʝʞʦʤ, ʷʚ-

ʣʷʝʪʩʷ ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʪʘʢʠʭ ʨʝʢ ʢʘʢ ʉʝʥʘ, ʃʘʫʨʘ, ʅʠʣ, ʈʝʡʥ ʠ ʜʨ. [6]. 

ʈʘʥʝʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʂʇʉ ʙʘʩʩʝʡʥʳ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʜʦ 1990 ʛʦʜʦʚ ʙʳʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ çʟʝʣʝʥʳʭè ʩʪʦʷʥʦʢ, ʛʜʝ ʧʘʩʩʘʞʠʨʳ ʤʦʛʣʠ 

ʦʪʜʦʭʥʫʪʴ ʥʘ ʧʨʠʨʦʜʝ ʩ ʢʫʧʘʥʠʝʤ ʚ çʫʩʣʦʚʥʦè ʯʠʩʪʦʡ ʚʦʜʝ. ʅʦ ʩ ʚʦʟʨʦʩʰʝʡ ʪʝʥʜʝʥʮʠ-

ʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʩʦʢʨʘʪʠʣʠʩʴ ʠ çʫʩʣʦʚʥʦè ʯʠʩʪʳʝ ʧʣʝʩʳ, ʘ ʟʥʘ-

ʯʠʪ, ʠ ʤʝʩʪʘ ʜʣʷ ʢʫʧʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ 

ʙʘʩʩʝʡʥʦʚ ʥʘ ʙʦʨʪʫ ʂʇʉ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤ-

ʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʜʳʭʘ ʥʘ ʩʫʜʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʫʩʪʘʥʦʚʢʠ ʙʘʩʩʝʡʥʘ ʚʳʙʠʨʘʝʤ ʂʇʉ ʧʨʦʝʢʪʘ 588 ʢʘʢ ʩʘʤʦʛʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩ ̫ʚ ʈʦʩʩʠʠ (ʩʤ. ʪʘʙʣ. 2) [7]. 

ʊʘʙʣʠʮʘ 2  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʇʉ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷ 

ˉ 

ʧ/ʧ 

ˉ ʧʨʦʝʢʪʘ ʂʣʘʩʩ ʩʫʜʥʘ ʇʘʩʩʘʞʠʨʦ-

ʚʤʝʩʪʠʤʦʩʪʴ, 

(ʧʨʦʝʢʪʥʘʷ) ʯʝʣ. 

ɻʦʜ ʧʦʩʪʨʦʡʢʠ ʂʦʣʠʯʝʩʪʚʦ 

ʩʫʜʦʚ 

1 92-016 ʆ 400 1976 8 

2 301 ʄ(2,5) 360 1975 20 

3 Q-040 ʄ(2,0) 216 1974 4 

4 302 ʄ (ʣʝʜ) 332 1983 30 (41) 

5 26-37 ʆ 312 1959 11 

6 588 ʆ 265 1959 33 (11, 32) 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʝʢʪʘ 588 ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʤʝʩʪʦʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʰʣʶʧʦʯʥʘʷ 

ʧʘʣʫʙʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ. ʆʙʱʠʝ ʨʘʟʤʝʨʳ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʶʪ: ʜʣʠʥʘ ï 

lʦ = 10,5 ʤ ʠ ʰʠʨʠʥʘ ï bʦ = 7,0 ʤ (ʩʤ. ʨʠʩ. 1).  

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ [8ï12]: 

ï ʜʣʠʥʫ ʰʝʟʣʦʥʛʘ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1,9 ʤ); 

ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʝʟʣʦʥʛʘʤʠ (ʥʝ ʤʝʥʝʝ 450 ʤʤ); 

ï ʧʨʦʭʦʜ ʤʝʞʜʫ ʰʝʟʣʦʥʛʘʤʠ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʠʭ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʷʜʘ (ʥʝ ʤʝʥʝʝ 600 

ʤʤ); 

ï ʧʨʦʭʦʜ ʢ ʪʨʘʧʫ (ʥʝ ʤʝʥʝʝ 800 ʤʤ); 

ï ʰʠʨʠʥʫ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʭʦʜʘ ʯʝʣʦʚʝʢʘ ʠ ʯʝʣʦʚʝʢʘ ʥʘ ʠʥʚʘʣʠʜʥʦʤ ʢʨʝʩʣʝ-

ʢʦʣʷʩʢʝ (ʥʝ ʤʝʥʝʝ 1,5 ʤ). 

                                                           
1 ʉʫʜʥʦ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʢʘʢ ʩʪʦʝʯʥʦʝ ʩʫʜʥʦ-ʧʣʘʚʦʙʱʝʞʠʪʠʝ. 
2 ʉʫʜʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʠ. 

http://www.riverfleet.ru/search/?tags=26-37
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ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʧʨʠʥʠʤʘʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʣʶʧʦʯʥʳʤ ʦʛʨʘʞʜʝʥʠ-

ʝʤ ʠ ʙʦʨʪʦʚʦʡ ʯʘʩʪʴʶ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ 1,5 ʤ, ʘ ʰʠʨʠʥʫ ʧʨʦʛʫʣʦʯʥʳʭ ʜʦʨʦʞʝʢ ʚ ʢʦʨʤʦ-

ʚʦʡ ʠ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ï ʥʝ ʤʝʥʝʝ bʜʦʨ. = 2,5 ʤ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ ʨʘʟ-

ʤʝʨʳ ʩʫʜʦʚʦʡ ʰʘʭʪʳ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʝʞʜʫ (116ï125) ʰʧʘʮʠʷʤʠ. 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʙʘʩʩʝʡʥʘ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ  

ʜʣʷ ʂʇʉ ʧʨʦʝʢʪʘ 588 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ 24 ʤ
2
 (ʰʠʨʠʥʘ 

bʚʘʥ = 4,0 ʤ ʠ ʜʣʠʥʘ lʚʘʥ = 6,0 ʤ (ʩʤ. ʨʠʩ. 1)). 

ʉ ʫʯʝʪʦʤ ʧʨʠʥʷʪʳʭ ʨʘʥʝʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʚ ʚʘʥʥʝ (ʪʘʙʣ. 3). 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʫʧʘʶʱʠʭʩʷ ʚ ʙʘʩʩʝʡʥʝ ʩʦʩʪʘʚʣʷʝʪ 9 ʯʝʣʦʚʝʢ ʩ ʫʯʝʪʦʤ 

ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ çʟʝʨʢʘʣʘè ʚʦʜʳ ʥʘ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 

2,7 ʤ
2
 ʧʦ ɻʆʉʊ ʈ 53491.1 ï 2009 [13]. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪʘ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʢʫʧʘʶʱʠʭʩʷ ʧʘʩʩʘʞʠʨʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʝʢʪʫ 588 ʩʦʩʪʘʚʣʷʝʪ 4,3% 

(ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʈʘʟʤʝʨʳ ʙʘʩʩʝʡʥʦʚ ʥʘ ʩʫʜʘʭ ʧʨʦʝʢʪʘ 588 

ˉ ʅʘʟʚʘʥʠʝ ʩʫʜʦʚ  

ʧʨʦʝʢʪʘ 588  

ʇʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ 

ʩʫʜʥʘ, ʯʝʣ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʚʘʥʥʳ 

ʙʘʩʩʝʡʥʘ, ʤ2 

%* 

1 çɸ.ʀ. ɻʝʨʮʝʥè 253 24,0 9/3,6 

2 çɸ.ʉ. ʇʦʧʦʚè 245 9/3,7 

3 çɸʣʝʢʩʘʥʜʨ ʅʝʚʩʢʠʡè 196 9/4,6 

4 çɸʣʝʢʩʘʥʜʨ ʌʘʜʝʝʚè 238 9/3,8 

5 çɺʘʣʝʨʠʡ ʏʢʘʣʦʚè 272 9/3,3 

6 çɼʤʠʪʨʠʡ ʇʦʞʘʨʩʢʠʡè 245 9/3,7 

7 çʀʣʴʷ ʄʫʨʦʤʝʮè 150 9/6,0 

8 çʂʘʨʣ ʄʘʨʢʩè 153 9/5,9 

*) ʇʨʦʮʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʢʫʧʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, %. ɿʥʘʯʝʥʠʝ ʚ ʯʠʩʣʠʪʝʣʝ ï ʢʦʣʠʯʝʩʪʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʫʧʘʶʱʠʭʩʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʫʧʘʶʱʠʭ-

ʩʷ ʧʘʩʩʘʞʠʨʦʚ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʪʜʳʭʘ ʧʘʩʩʘʞʠʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʘʟʤʝʱʝʥʠʝ 

ʰʝʟʣʦʥʛʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʫʧʘʶʱʠʭʩʷ, ʪʦ ʝʩʪʴ ʥʝ ʤʝʥʝʝ 9 ʰʪʫʢ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʰʣʶʧʦʯʥʦʡ ʧʘʣʫʙʝ ʜʫʰʝʚʳʭ ʢʘʙʠʥ (ʪʨʝʙʦʚʘʥʠʝ ɻʆʉʊ 

ʈ 53491.1 ï 2009 ʠ ʉʘʥʇʠʅ 2.1.2.1188-03 [13,14]).  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʟʤʝʱʝʥʠʷ ʙʘʩʩʝʡʥʦʚ ʚ ʢʦʨʧʫʩʝ ʩʫʜʥʘ ʚʘʥʥ rʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ: 

ʥʝʧʦʛʨʫʞʝʥʥʳʝ, ʯʘʩʪʠʯʥʦ-ʧʦʛʨʫʞʝʥʥʳʝ ʠ ʧʦʛʨʫʞʝʥʥʳʝ (ʨʠʩ. 2). 

 

 

 

 

ʈʠʩ. 2. ʊʠʧʳ ʚʘʥʥ ʙʘʩʩʝʡʥʘ: ʘ ï ʥʝʧʦʛʨʫʞʝʥʥʘʷ;  

ʙ ï ʯʘʩʪʠʯʥʦ-ʧʦʛʨʫʞʝʥʥʘʷ; ʚ ï ʧʦʛʨʫʞʝʥʥʘʷ 



ɽ.ɸ. ʏʝʨʝʧʢʦʚʘ, ɺ.ʅ. ɿʘʭʘʨʦʚ, ʅ.ʉ. ʆʪʜʝʣʢʠʥ 
ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʩʫʜʦʚʳʭ ʙʘʩʩʝʡʥʦʚ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʛʣʫʙʣʝʥʠʷ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʧʘʣʫʙʳ ʥʘ ʂʇʉ. ɺ ʉʘʥʇʠʅ 2.5.2-703-98.2.5.2 

[8] ʫʢʘʟʘʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʧʘʣʫʙʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʜʥʦʷʨʫʩʥʳʭ 

ʢʦʝʢ, ʨʘʚʥʦʝ 2,0 ʤ. ʇʨʠʥʠʤʘʝʤ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʤʝʱʝʥʠʡ ʧʦʜ ʙʘʩʩʝʡʥʦʤ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʮʠʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʙʘʩʩʝʡʥʘ (ʉʆɺɹ). ʊʘʢ ʢʘʢ ʉʆɺɹ ʷʚʣʷʝʪʩʷ ʦʜʥʦ-

ʪʠʧʥʦʡ ʩʪʘʥʮʠʝʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʪʦ ʧʦʩʣʝʜʥʷʷ ʠʤʝʝʪ ʚʳʩʦʪʫ ʥʝ ʙʦ-

ʣʝʝ 2,0 ʤ [15]. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜ 

ʚʘʥʥʦʡ ʉʆɺɹ. ʂ ʪʦʤʫ ʞʝ ʪʘʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʪʘʥʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪ ʜʣʠʥʫ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʤʝʱʝʥʠʡ ʢʘʢ ʢʣʘʜʦʚʳʝ ʧʨʠʥʠʤʘʝʤ ʚʳʩʦʪʫ 

ʧʘʣʫʙʳ (1,8é1,9) ʤ. ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʦʨʤʘʤ ʟʘʛʨʫʟʢʠ ʧʣʦʱʘʜʠ ʢʣʘʜʦʚʳʭ 

(ʩʤ. ʨʠʩ. 2, ʙ). 

ʈʘʩʩʤʦʪʨʠʤ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ (ʩʤ. 

ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4  

ʉʨʘʚʥʝʥʠʝ ʪʠʧʦʚ ʚʘʥʥ ʙʘʩʩʝʡʥʘ 

ˉ ʊʠʧ ʚʘʥʥʳ 

ʙʘʩʩʝʡʥʘ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

1 ʅʝʧʦʛʨʫʞʝʥ-

ʥʘʷ 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʤʝʱʝʥʠʷ ʧʦʜ ʚʘʥʥʦʡ. 

2. ʅʠʟʢʠʡ ʧʨʦʮʝʥʪ ʧʦʧʘʜʘʥʠʷ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʚʘʥʥʫ (ʧʝʩʦʢ, 

ʤʫʩʦʨ, ʠ ʪ.ʜ.). 

3. ɺʘʥʥʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝʤ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʦʪ ʩʣʫʯʘʡʥʦʛʦ 

ʧʦʧʘʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʚ ʚʘʥʥʫ. 

1. ʋʭʫʜʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʦʡʯʠʚʦ-

ʩʪʠ. 

2. ʇʦʨʪʠʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ ʧʘʣʫʙʳ 

ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʫʜʥʘ ʚ ʮʝʣʦʤ. 

3. ʉʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʝʥʠ 

ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ. 

2 ʏʘʩʪʠʯʥʦ-

ʧʦʛʨʫʞʝʥʥʘʷ 

1. ɺʘʥʥʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝʤ, 

ʠʩʢʣʶʯʘʶʱʠʤ ʩʣʫʯʘʡʥʦʝ ʧʦʧʘ-

ʜʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʚ ʚʘʥʥʫ. 

2. ʅʝ ʧʦʨʪʠʪ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʚʠʜ 

ʩʫʜʥʘ. 

3.ɹʦʣʝʝ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʧʦʧʘʜʘ-

ʥʠʷ ʚ ʚʘʥʥʫ. 

1. ʅʠʟʢʠʝ ʧʦʪʦʣʢʠ (2,0é1,8) ʤ ʚ 

ʧʦʤʝʱʝʥʠʠ ʧʦʜ ʚʘʥʥʦʡ. 

2. ɹʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʨʘʟʙʨʳʟʛʠʚʘ-

ʥʠʷ ʚʦʜʳ ʠʟ ʚʘʥʥʳ. 

3. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʧʦʛʨʫʞʝʥʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʥʥʳ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʫʭʫʜʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʦʩ-

ʪʦʡʯʠʚʦʩʪʠ.  

3 ʇʦʛʨʫʞʝʥʥʘʷ 1. ʅʝ ʧʦʨʪʠʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ ʩʫʜʥʘ ʚ ʮʝʣʦʤ. 

2. ʅʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʝʥʠ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠʥʠ-

ʤʘʶʱʠʭ ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ. 

3. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 

ʨʘʟʤʝʱʝʥʠʷʤʠ ʦʙʣʘʜʘʝʪ ʥʘʠ-

ʤʝʥʴʰʠʤ ʫʭʫʜʰʝʥʠʝʤ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʦʩʪʦʡʯʠʚʦʩʪʠ. 

1. ʄʠʥʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʤʝʱʝʥʠʡ ʧʦʜ ʚʘʥʥʦʡ. 

2. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʦʧʘʜʘʥʠʷ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʚʘʥʥʫ (ʧʝʩʦʢ, ʤʫ-

ʩʦʨ, ʠ ʪ.ʜ.). 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʧʦʧʘ-

ʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʚ ʚʘʥʥʫ; 

4. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʨʘʟʙʨʳʟʛʠ-

ʚʘʥʠʷ ʚʦʜʳ ʠʟ ʚʘʥʥʳ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣ. 4, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤ-

ʣʝʤʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʧʦʛʨʫʞʝʥʥʘʷ ʚʘʥʥʘ. ʊʘʢʞʝ ʧʦʣʦʞʝʥʠʝ 

ʙʘʩʩʝʡʥʘ ʧʦ ʚʳʩʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ 

(zg, ʤ) ʠ ʚʣʠʷʥʠʷ ʞʠʜʢʦʛʦ ʛʨʫʟʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ [16, 17, 18], ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʦʪ ʯʠʩʣʘ 

ʦʪʜʳʭʘʶʱʠʭ ʩʦʩʪʘʚʣʷʝʪ (15ï20)%, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʩʩʝʡʥʦʚ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʂʇʉ ʜʝʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʜʝʪʩʢʦʡ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʥʘ ʙʦʨʪʫ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʝʢʦʤʝʥʜʘʮʠʠ ʫʢʘʟʘʥʥʳʝ ʚ ʉʘʥʇʠʅʝ 2.1.2.1188-03 [14]: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ï ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʙʘʩʩʝʡʥʘ (ʜʣʷ ʚʟʨʦʩʣʳʭ 

ï 6,0 ʯʘʩʦʚ, ʜʝʪʩʢʠʭ ï ʥʝ ʙʦʣʝʝ 2 ʯʘʩʦʚ); 

ï ʛʣʫʙʠʥʘ ʚʘʥʥʳ ʜʣʷ ʜʝʪʝʡ ʜʦ 7 ʣʝʪ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 0,6 ʤ; 

ï ʛʣʫʙʠʥʘ ʚʘʥʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ; 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ (ʜʣʷ ʚʟʨʦʩʣʳʭ ï 27 
ʦ
ʉ, ʜʝʪʩʢʠʭ ï 30 

ʦ
ʉ) 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʦʚʤʝʩʪʥʦʝ ʢʫʧʘʥʠʝ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʧʘʩʩʘʞʠʨʦʚ ʥʝ-

ʚʦʟʤʦʞʥʦ ʚ ʦʜʥʦʡ ʚʘʥʥʝ. ʇʦʵʪʦʤʫ ʚʘʥʥʫ ʙʘʩʩʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩ-

ʪʠ:  

ï ʜʝʪʩʢʫʶ (ʩ ʛʣʫʙʠʥʦʡ 0,6 ʤ, ʩ ʚʦʜʦʦʙʤʝʥʦʤ 2 ʯʘʩʘ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ 30 
ʦ
ʉ);  

ï ʚʟʨʦʩʣʫʶ (ʩ ʛʣʫʙʠʥʦʡ 1,4 ʤ, ʚʦʜʦʦʙʤʝʥʦʤ 6 ʯʘʩʦʚ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ 27 
ʦ
ʉ).  

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʜʣʷ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʫʢʘʟʘʥ 

ʥʘ ʨʠʩ. 3.  

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟ-

ʤʝʱʝʥʠʝ ʙʘʩʩʝʡʥʦʚ ʥʘ ʙʦʨʪʫ ʂʇʉ. ʇʘʨʘʤʝʪʨʳ ʙʘʩʩʝʡʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʘʣʠʯʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʧʘʣʫʙʝ ʤʦʜʝʨ-

ʥʠʟʠʨʫʝʤʦʛʦ ʩʫʜʥʘ. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʤʝʩʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʚʘʥʥʳ, ʫʯʠʪʳʚʘʷ ʤʠ-

ʥʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠ ̫ʥʘʠʣʫʯ-

ʰʝʛʦ ʦʪʜʳʭʘ ʧʘʩʩʘʞʠʨʦʚ, ʷʚʣʷʝʪʩʷ ʤʠʜʝʣʝʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʩʦʣʥʝʯʥʦʡ ʠʣʠ ʰʣʶʧʦʯ-

ʥʦʡ ʧʘʣʫʙ. 
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FEATURES OF PLACEMEN T OF SHIP POOLS 

E.A. Cherepkova, V.N. Zakharov, N.S. Otdelkin 

Keywords: swimming pool, bath, pool water treatment system.  

 

Discusses the issues of designing marine basins. Given international experience of accom-

modation of the pools onboard river passenger ships. The types of placement of the pool 

bath. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʀʅɼʀʂɸʊʀɺʅʆɻʆ  

ʄɽʊʆɼɸ ʇʈʀ ʇʃɸʅʀʈʆɺɸʅʀʀ ɼʆʍʆɼʅʆʁ  

ʀ ʈɸʉʍʆɼʅʆʁ ʏɸʉʊɽʁ ɹʖɼɾɽʊɸ  

ʄʋʅʀʎʀʇɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʠʥʜʠʢʘʪʦʨ, ʤʝʪʦʜ, ʠʥʜʠʢʘʪʠʚʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʙʶʜʞʝʪ, ʜʦʭʦʜʳ, ʨʘʩʭʦʜʳ, ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʦʮʝʥʢʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʠʥʜʠʢʘʪʦ-

ʨʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʳ 

ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʥʠʬʠ-

ʢʘʮʠʠ ʩʠʩʪʝʤ ʠʥʜʠʢʘʪʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʮʝʩʩ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʙʶʜʞʝʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʦʩʠʪ ʥʝʩʢʦʣʴʢʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʮʝʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʧʪʠʤʠʩʪʠʯʥʦʛʦ ʠ ʧʝʩ-

ʩʠʤʠʩʪʠʯʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʡ ʚʘʨʠ-

ʘʥʪ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʘʪʴ ʨʷʜ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʜʭʦʜʷʱʠʭ ʧʨʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ɺ ʮʝʣʷʭ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʪʥʝʩʝʥʠʷ ʧʦʣʫʯʘʝ-

ʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʢʘʪʝʛʦʨʠʠ ʨʝʘʣʠʩʪʠʯʥʦʛʦ, ʦʧʪʠʤʠʩʪʠʯʥʦʛʦ ʣʠʙʦ ʧʝʩʩʠʤʠʩʪʠʯʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʤ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ (ʢ 

ʧʨʠʤʝʨʫ, ʦʙʲʝʤ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʟʘ ʛʦʜ), ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʜʮʝʣʠ, 

ʬʦʨʤʠʨʫʶʱʠʤʠ ʢʦʥʝʯʥʫʶ ʮʝʣʴ (ʵʪʦ ʤʦʛʫʪ ʧʦʢʘʟʘʪʝʣʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʥʘʣʦʛʦʚʫʶ ʙʘ-

ʟʫ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʘʜʘ-

ʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʦʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʦʙʲʝʤ ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ, ʨʘʟʤʝʨʳ ʬʦʨʤʠʨʫʝʤʦʡ ʠ ʜʝʢʣʘʨʠʨʫʝʤʦʡ ʧʨʠʙʳʣʠ, ʬʦʥʜ 

ʦʧʣʘʪʳ ʪʨʫʜʘ, ʚʳʩʪʫʧʘʶʱʠʡ ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʧʦ ʥʘʣʦʛʫ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, 

ʩʦʩʪʦʷʱʠʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʠʟ ʧʦʜʮʝʣʝʡ ï ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʠ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʟʘʣʦ-

ʛʦʤ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʘ (ʙʶʜʞʝʪʘ) ʪʝʨʨʠʪʦ-

ʨʠʠ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʘʩʩʤʦʪʨʠʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʬʦʥʜʫ 

ʦʧʣʘʪʳ ʪʨʫʜʘ ʩ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʣʘʥʦʚʳʤʠ ʠ ʬʘʢ-

ʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʘ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʤʝʩʪʥʳʡ 

ʙʶʜʞʝʪ ʥʘ ʧʨʠʤʝʨʝ ʃʳʩʢʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 

ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʪʘʙʣʠʮʘ 1). 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʊʘʙʣʠʮʘ 1 

ʇʝʨʠʦʜ ʌʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ ʇʦʩʪʫʧʣʝʥʠʷ ʅɼʌʃ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ  

ʙʶʜʞʝʪ ʨʘʡʦʥʘ 

ʧʨʦʛʥʦʟ, 

ʤʣʥ. ʨʫʙ. 

ʬʘʢʪ, 

ʤʣʥ. ʨʫʙ. 

% ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʦ-

ʛʥʦʟʥʳʭ 

ʟʥʘʯʝʥʠʡ 

ʧʣʘʥ (ʫʪʚʝʨ-

ʞʜʝʥʥʳʡ 

ʙʶʜʞʝʪ),  

ʤʣʥ. ʨʫʙ. 

ʫʪʦʯʥʝʥʥʳʡ 

ʧʣʘʥ,  

ʤʣʥ. ʨʫʙ. 

ʬʘʢʪ, 

ʤʣʥ. ʨʫʙ. 

% ʚʳʧʦʣ-

ʥʝʥʠʷ ʫʪʦ-

ʯʥʝʥʥʦʛʦ 

ʧʣʘʥʘ 

2013 ʛ. 2131,7 2132,12 100 267,46 279,06 298,64 107 

2014 ʛ. 2398,6 2281,09 95,1 184,97 198,19 214,37 108,2 

2015 ʛ. 2350,9 2320,47 98,7 246,95 247,05 233,06 94,3 

2016 ʛ. 2335 2334,54 100 273,61 275,68 278,94 101,2 

2017 ʛ. 2454 2467,39 100,5 267,47 291,25 301,94 103,7 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʫʶ ʦʛʦ-

ʚʦʨʢʫ: ʨʘʩʯʝʪ ʧʣʘʥʦʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʅɼʌʃ ʚ ʢʦʥʩʦʣʠ-

ʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʨʘʡʦʥʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʞʜʦʤʫ ʬʠ-

ʥʘʥʩʦʚʦʤʫ ʛʦʜʫ ʥʦʨʤʘʪʠʚʘ ʦʪʯʠʩʣʝʥʠʡ ʅɼʌʃ ʚ ʨʘʡʦʥʥʳʡ ʙʶʜʞʝʪ. ʊʘʢ, ʚ 2013 ʛʦʜʫ 

ʚʩʝ 100% ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʥʘʣʦʛʘ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʦʜʣʝ-

ʞʘʣʠ ʧʝʨʝʯʠʩʣʝʥʠʶ ʚ ʨʘʡʦʥʥʳʡ ʙʶʜʞʝʪ. ɺ 2014 ʛʦʜʫ ï ʪʦʣʴʢʦ 64%, ʚ 2015 ʛʦʜʫ ï 

72,4%, ʘ ʚ 2016 ʠ 2017 ʛʦʜʘʭ ï 82,2% ʠ 84% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʘʷ ʥʦʨʤʘ ʦʧʨʝʜʝʣʝʥʘ 

ʩʪʘʪʴʝʡ 58 ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʥʦʤʦ-

ʯʠʷ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʦʨʤʘʪʠʚʦʚ ʦʪʯʠʩʣʝʥʠʡ ʦʪ 

ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ ʚ ʤʝʩʪʥʳʝ ʙʶʜʞʝʪʳ [1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʩʦʙʨʘʥʦ ʥʘʣʦʛʘ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝ-

ʩʢʠʭ ʣʠʮ ʧʦ ʛʦʜʘʤ: 2013 ʛʦʜ ï 298,64 ʤʣʥ. ʨʫʙ., 2014 ʛʦʜ ï 334,95 ʤʣʥ. ʨʫʙ., 2015 ʛʦʜ ï 

321,9 ʤʣʥ. ʨʫʙ., 2016 ʛʦʜ ï 339,34 ʤʣʥ. ʨʫʙ., 2017 ʛʦʜ ï 359,45 ʤʣʥ. ʨʫʙ. 

ʇʦʩʢʦʣʴʢʫ ʥʦʨʤʘʪʠʚ ʦʪʯʠʩʣʝʥʠʡ ʚ ʤʝʩʪʥʳʡ ʙʶʜʞʝʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʘʢʦʥʦʤ ʦ 

ʙʶʜʞʝʪʝ ʩʫʙʲʝʢʪʘ ʈʌ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ, ʤʦʞʝʪ ʝʞʝʛʦʜʥʦ ʠʟʤʝ-

ʥʷʪʴʩʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʧʦ ʬʦʥʜʫ ʦʧʣʘʪʳ 

ʪʨʫʜʘ ʩ ʦ 100 %-ʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʅɼʌʃ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʟʘʯʠʩʣʝʥʥʦʛʦ ʚ ʨʘʡʦʥʥʳʡ ʙʶʜʞʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ ʧʦ ʩʦʙʠʨʘʝʤʦʩʪʠ ʥʘʣʦ-

ʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʩʦʧʦʩʪʘʚʠʪʴ ʝʞʝʛʦʜʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. ʆʧʠʩʳʚʘʝʤʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 2: 

ʊʘʙʣʠʮʘ 2 

ʇʝʨʠ-

ʦʜ 

ʌʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ ʉʙʦʨ ʅɼʌʃ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ 

ʧʨʦʛʥʦʟ, 

ʤʣʥ. 

ʨʫʙ. 

ʬʘʢʪ, 

ʤʣʥ. 

ʨʫʙ. 

% ʚʳʧʦʣ-

ʥʝʥʠʷ  

ʧʨʦʛʥʦʟ-

ʥʳʭ ʟʥʘʯʝ-

ʥʠʡ 

ʪʝʤʧ 

ʨʦʩʪʘ ʢ 

ʧʨʝʜʳ-

ʜʫʱʝʤʫ 

ʛʦʜʫ, % 

ʧʣʘʥ, 

ʤʣʥ. 

ʨʫʙ. 

ʫʪʦʯ-

ʥʝʥʥʳʡ 

ʧʣʘʥ, 

ʤʣʥ. 

ʨʫʙ. 

ʬʘʢʪ, 

ʤʣʥ. 

ʨʫʙ. 

% ʚr-

ʧʦʣʥʝ-

ʥʠʷ ʫʪʦ-

ʯʥʝʥʥʦ-

ʛʦ ʧʣʘʥʘ 

ʪʝʤʧ 

ʨʦʩʪʘ ʢ 

ʧʨʝʜʳ-

ʜʫʱʝʤʫ 

ʛʦʜʫ, % 

2013 ʛ. 2131,7 2132,12 100 111,2 267,46 279,06 298,64 107 114,0 

2014 ʛ. 2398,6 2281,09 95,1 107,0 289,02 309,67 334,95 108,2 112,2 

2015 ʛ. 2350,9 2320,47 98,7 101,7 341,09 341,23 321,91 94,3 96,1 

2016 ʛ. 2335 2334,54 100 100,6 332,86 335,38 339,34 101,2 105,4 

2017 ʛ. 2454 2467,39 100,5 105,7 318,42 346,73 359,45 103,7 105,9 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʜʘʥʥʳʝ ʧʦ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʧʨʦʛʥʦʟʥʳʭ (ʧʣʘʥʦʚʳʭ) ʠ ʬʘʢʪʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 



ɸ.ɺ. ɺʦʨʦʙʴʝʚ, ʅ.ɺ.ʉʠʚʦʚʦʣʦʚ, ɽ.ɺ.ʋʧʘʜʳʰʝʚʘ 
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ʈʠʩ. 1. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʬʦʥʜʘ  

ʦʧʣʘʪʳ ʪʨʫʜʘ ʩ ʧʨʦʛʥʦʟʥʳʤʠ ʧʦ ʛʦʜʘʤ 

 

ʈʠʩ. 2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩʦʙʨʘʥʥʦʛʦ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʅɼʌʃ ʩ ʧʣʘʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʛʦʜʘʤ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʠʩʫʥʢʦʚ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʝʞʝʛʦʜʥʦ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʩʦʙʨʘʥʥʦʛʦ ʅɼʌʃ ʥʘʜ ʧʣʘʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʛʦʜʘ), ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦ ʬʦʥʜʫ ʦʧʣʘʪʳ ʪʨʫʜʘ ï ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʪʦʣʴʢʦ ʚ 2017 ʛʦʜʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʨʝʚʳʩʠʣʦ ʧʨʦʛʥʦʟʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʦʩʪʘʣʴʥʳʝ ʞʝ ʛʦʜʳ ʬʘʢʪ 

ʨʘʚʥʷʣʩʷ ʣʠʙʦ ʜʘʞʝ ʙʳʣ ʥʠʞʝ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

2014 ʛ. ʠ 2015 ʛ.). 

ʈʘʟʥʠʮʘ ʚ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ (ʧʣʘʥʦʚʳʭ) ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʬʦʥʜʫ ʦʧ-

ʣʘʪʳ ʪʨʫʜʘ, ʚʳʩʪʫʧʘʶʱʝʤʫ ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʠ ʥʘʣʦʛʘ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

1) ʥʘʣʠʯʠʝʤ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʘʣʦʛʦʚʳʤ ʧʣʘʪʝʞʘʤ ʚ ʙʶʜʞʝʪ ʩʦ 

ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝ-

ʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʩʙʦʨʫ ʅɼʌʃ ʥʘʜ ʩʪʝʧʝʥʴʶ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʛʥʦʟʘ ʧʦ ʬʦʥʜʫ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʲʷʩʥʷ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

 

 79 

ʝʪʩʷ ʧʦʛʘʰʝʥʠʝʤ ʚ ʪʝʢʫʱʝʤ ʬʠʥʘʥʩʦʚʦʤ ʛʦʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ-ʜʦʣʞʥʠʢʘʤʠ ʜʦʣʛʦʚ ʧʦ 

ʅɼʌʃ, ʥʘʢʦʧʠʚʰʠʭʩʷ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʦʜʳ); 

2) ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʟʘʚʳʰʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʬʦʥ-

ʜʫ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʚʳʟʚʘʥʥʳʤ ʟʘʯʘʩʪʫʶ ʬʦʨʤʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʨʫʢʦʚʦ-

ʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʙʠʟʥʝʩ-ʧʣʘʥʠʨʦʚʘʥʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʳʥʢʘ ʠ ʧʦʠʩʢʘ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʡ ʫʚʷʟʢʦʡ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʨʳʥʦʯʥʦʡ ʢʦʥʲ-

ʶʥʢʪʫʨʦʡ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʜʨʫʛʠʭ ʥʘʣʦʛʦ-

ʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ ʚʦ ʚʟʘʠʤʦʫʚʷʟʢʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ. 

ʆʜʥʘʢʦ ʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʥʦʟʥʳʭ (ʧʣʘʥʦʚʳʭ) ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʥʘʣʦʛʦʚʦʡ ʙʘʟʝ ʠ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʙʦʨʫ ʥʘʣʦʛʘ 

ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠ-

ʯʠʥ. ʊʘʢ, ʝʩʣʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʙʲʝʤʘ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʘ ʚ ʦʯʝʨʝʜʥʦʤ ʬʠʥʘʥʩʦ-

ʚʦʤ ʛʦʜʫ ʠʟʚʝʩʪʥʦ ʦ ʬʘʢʪʘʭ ʥʘʣʠʯʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʣʦʛʫ 

ʧʝʨʝʜ ʙʶʜʞʝʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʧʨʝʜ-

ʧʨʠʷʪʠʝʤ ʛʨʘʬʠʢʦʤ ʧʦʛʘʰʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʥʦ ʠ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʨʝʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʣʦʞʠʚʰʝʡʩʷ 

ʧʨʘʢʪʠʢʦʡ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʶʪ ʦʧʠʩʘʪʴ ʠʥʜʠʢʘʪʦʨ ʧʣʘ-

ʥʠʨʫʝʤʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʥʘʣʦʛʦʚʦʛʦ ʜʦʭʦʜʘ ʚ ʙʶʜʞʝʪ ʩ ʧʦ-

ʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ (1): 

ʅi = ʅɹi ³ ʉʪi ³ ʅʦʪʯ +(-) ʂʬ ,  (1) 

ʛʜʝ ʅi ï ʧʦʩʪʫʧʣʝʥʠʝ ʧʦ i-ʤʫ ʚʠʜʫ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ, 

ʅɹi ï ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʧʦ i-ʤʫ ʚʠʜʫ ʥʘʣʦʛʘ, 

ʉʪi ï ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ ʧʦ i-ʤʫ ʚʠʜʫ ʥʘʣʦʛʘ, 

ʅʦʪʯ ï ʥʦʨʤʘʪʠʚ ʦʪʯʠʩʣʝʥʠʡ ʚ ʙʶʜʞʝʪ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʠʥʘʥʩʦ-

ʚʳʡ ʛʦʜ, 

ʂʬ ï ʢʦʩʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ (ʫʤʝʥʴʰʘʶʱʠʝ) ʩʫʤʤʫ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʘ 

ʚ ʙʶʜʞʝʪ (ʥʘʣʦʛʦʚʳʝ ʚʳʯʝʪʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʥʘʣʦʛʘʤ, ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʥʘʣʠʯʠʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʝʜ ʙʶʜʞʝʪʦʤ, ʨʠʩʢ 

ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ-ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʤʝʥʳ ʥʘʣʦʛʘ, ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ, ʥʘʣʦʛʦʚʳʭ ʢʘʥʠʢʫʣ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ 

ʢʦʥʝʯʥʫʶ ʩʫʤʤʫ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ, ʪʘʢ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʣʦʛʦʚʦʡ 

ʙʘʟʳ ʧʦ i-ʤʫ ʚʠʜʫ ʥʘʣʦʛʘ). 

ɿʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʧʣʘʥʠʨʫʝʤʦʛʦ ʥʘ ʦʯʝʨʝʜʥʦʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ ʩʙʦʨʘ ʥʘʣʦʛʦ-

ʚʳʭ ʜʦʭʦʜʦʚ ʚ ʙʶʜʞʝʪ ʚ ʩʣʫʯʘʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚʥʦʩʷʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʦʨʤʘʪʠʚʘʤ ʦʪ-

ʯʠʩʣʝʥʠʡ ʚ ʤʝʩʪʥʳʝ ʙʶʜʞʝʪʳ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʥʜʠʢʘʪʠʚʥʳʡ ʤʝʪʦʜ ʫʤʝʩʪʝʥ ʧʨʠ ʧʣʘʥʠʨʦ-

ʚʘʥʠʠ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʲʝʤʘ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ, ʥʦ ʚ ʩʣʫʯʘʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ï 

ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫ-

ʣʦʡ (1), ʘ ʪʘʢʞʝ ʩʪʨʦʛʦʡ ʫʚʷʟʢʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ ʥʘ 

ʠʤʝʶʱʠʝʩʷ ʠ ʦʞʠʜʘʝʤʳʝ ʪʝʥʜʝʥʮʠʠ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ. 

ʄʦʪʠʚʘʮʠʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦ ʜʦ-

ʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ, ʢʘʢ ʫʧʦʤʷʥʫʪʦ ʚ ʩʪʘʪʴʝ ɸʛʘʷʥ ʐ.ɸ., 

ʄʫʨʘʜʦʚʦʡ ʉ.ɻ., ʇʠʨʩʢʦʡ ɽ.ɺ. çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚè [4], ʚʢʣʶʯʝʥʠʝʤ ʚ çʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡè. ʀ ʪʘʢʦʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚʢʣʶʯʝʥ ʚ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʥ çɼʦʣʷ ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ 
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ʜʦʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʧʦ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʦʪʯʠʩʣʝʥʠʡ) ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜ-

ʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʙʝʟ ʫʯʝʪʘ ʩʫʙʚʝʥʮʠʡ)è [2], [3]. ʆʜʥʘʢʦ ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ʫʤʝʩʪʥʳʤ ʙʳʣʦ ʙʳ ʜʦʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʤ çɼʦʣʷ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʝʧʝʥʴ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ 

ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʠ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠ-

ʧʣʠʥʳ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ (ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ), 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʙʶʜʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʳʩʪʫʧʘʶʪ ʢʨʫʧʥʳʤʠ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ, ʥʦ ʵʪʦ ʫʞʝ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʨʘʟʛʦʚʦʨʘ ʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. 

ʅʝʩʢʦʣʴʢʦ ʠʥʘʯʝ ʜʝʣʦ ʦʙʩʪʦʠʪ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ. ʇʨʠʥʮʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʪʘʚʰʠʡ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʤʫʥʠʮʠ-

ʧʘʣʠʪʝʪʦʚ, ʥʘʯʠʥʘʷ ʩ 2015 ʛʦʜʘ, ʚʥʝʩ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʢʨʝʪʠʢʫ ʚ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʧʦʟʚʦʣʠʚ ʫʧʦʨʷʜʦʯʠʪʴ ʧʨʦʮʝʩʩ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ ʪʨʠ ʛʦʜʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʚ 

ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʥʝʩʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʨʘʩʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʪʠʢʘʤ ʠ ʢʦʥʢʨʝ-

ʪʠʟʠʨʫʶʪʩʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʩʠʩʪʝʤʳ ʠʥʜʠʢʘʪʦ-

ʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʆʜʥʘʢʦ ʠ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʥʶʘʥʩʳ. 

ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʚ ʩʪʘʪʴʝ ɻʨʠʰʠʥʦʡ ɽ.ʆ. ʠ ʂʫʟʴʤʝʥʢʦ ʆ.ɺ. çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʧʨʠ-

ʤʝʨʝ ʛʦʨʦʜʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘè [6]  ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʥʠʢʘʶʱʠʝ 

ʚ ʭʦʜʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʘ: çʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʠʥʜʠʢʘʪʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤè, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʪʦʨʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ çʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʛʨʘʤʤ ʠʥʜʠʢʘʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ, ʧʦʜʦʙʨʘʥʳ ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʝʡʩʷ ʫ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʩʪʦʪʳ ʨʘʩʯʝʪʦʚ, ʘ ʥʝ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʷʩʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚè. ʀ ʩ ʵʪʠʤ ʥʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʘʚʪʦʨʳ ʫʢʘʟʘʥʥʦʡ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʜʠʢʘʪʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ SMART, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʫʶ, ʯʪʦ çʠʥʜʠʢʘʪʦʨʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ:  

1. ʂʦʥʢʨʝʪʥʦʩʪʴ (ʏʪʦ ʜʦʩʪʠʛʘʝʪʩʷ?),  

2. ʀʟʤʝʨʠʤʦʩʪʴ (ɺ ʯʝʤ ʵʪʦ ʠʟʤʝʨʷʝʪʩʷ?),  

3. ɼʦʩʪʠʞʠʤʦʩʪʴ (ʈʝʘʣʴʥʦ ʣʠ ʵʪʦ ʜʦʩʪʠʛʥʫʪʴ?),  

4. ɸʢʪʫʘʣʴʥʦʩʪʴ (ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ?),  

5. ʆʛʨʘʥʠʯʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ (ɺ ʢʘʢʠʝ ʩʨʦʢʠ ʵʪʦ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ?)è.  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠʥʜʠʢʘʪʦʨʦʚ ʤʦʞʥʦ 

ʦʩʧʦʨʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʠʥʜʠʢʘʪʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝ-

ʤʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʢʦʥ-

ʢʨʝʪʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʤʝʨʠʤʳʤ, ʘ ʫʨʦʚʝʥʴ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʦʛʨʘʥʠʯʝʥ ʚʦ ʚʨʝʤʝ-

ʥʠ. ɸ ʚʦʪ ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝʠʟʤʝʨʠʤʦʡ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦ, ʪ.ʢ. ʤʦʞʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʣʠ ʙʶʜʞʝʪʥʳʡ ʵʬʬʝʢʪ, ʘ ʩʦ-

ʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ, ʚʳʨʘʞʘʝʤʳʡ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʘ ʢʘʯʝʩʪʚʝʥʥʦ, ʥʦ ʜʘʞʝ ʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘʡʜʫʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʩʧʦʩʦʙʥʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʨʫʛʦʡ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʪʠʧʦʣʦʛʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʝʨʝ-

ʯʝʥʴ ʧʨʦʛʨʘʤʤ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʪʝʤʘʪʠʟʘʮʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʮʝʣʷʭ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʚ ʝʜʠʥʦʤʫ 

(ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ) ʚʠʜʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚ-

ʥʦ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʠ ʦʙʤʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʧʳʪʦʤ. 

ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ [6] ʦʧʠʩʘʥʳ ʪʘʢʠʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ çʥʠʟʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷè, ʥʝ ʠʤʝʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʛʥʦʟʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʢʘʢ ʧʨʘʚʠʣʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦ ʛʦʜʘʤ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʝʛʦ ʚ ʧʨʠʥʮʠʧʝ 

ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ; çʥʝʘʢʪʫʘʣʴʥʦʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤè, ʦʙʲʷʩʥʷʶʱʘʷʩʷ ʪʝʤ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʙʶʜʞʝʪ ʚʥʦʩʷʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʜʘʥʥʳʝ ʠʟʥʘʯʘʣʴʥʦ ʠʥʜʠʢʘʪʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ-

ʢʦʨʨʝʢʪʥʳʤʠ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʘ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʜʠʢʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ, ʪʘʢ ʢʘʢ 

ʙʝʟ ʥʝʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʮʝʣʦʤ ʪʝʨʷʝʪ ʩʚʦʡ ʩʤʳʩʣ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ. çʅʝʘʢʪʫʘʣʴʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘè, 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʦʮʝʥʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʠ çʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʪʯʝʪʥʦʩʪʠè ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ, ʦʟʚʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʚ ʫʢʘʟʘʥʥʦʡ ʩʪʘʪʴʝ, ʪʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʀ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʝʰʝʥʠʝʤ ʜʘʥʥʳʭ ʧʨʦ-

ʙʣʝʤ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʣʠʰʴ ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʨʷʜʢʘ ʨʘʟʨʘʙʦʪʢʠ, ʨʝʘʣʠʟʘ-

ʮʠʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤ, ʫʪʚʝʨʞʜʘʝʤʦʛʦ ʥʘ ʤʝʩʪʥʦʤ 

ʫʨʦʚʥʝ, ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʨʦʢʦʚ ʤʦʥʠʪʦʨʠʥʛʘ (ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʳ) ʠ ʫʥʠʬʠʢʘʮʠʝʡ ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʧʨʦʛʨʘʤʤʘʤ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʭʦʜ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʦʮʝʥʠʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʚʦʧʨʦʩʫ ʦʙ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʣʝ-

ʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʝ ʧʨʠʥʷʪ ʧʦʨʷʜʦʢ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʣʠʙʦ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʦʨʘ-

ʙʦʪʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʪ ʧʦʣʥʦʪʳ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɼʘʥ-

ʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʚ 

ʮʝʣʷʭ ʫʥʠʬʠʢʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʩʭʦʜʦʚ 

ʙʶʜʞʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ ʚ ʚʠʜʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʢʘʢ ʜʦʭʦʜʥʦʡ, ʪʘʢ ʠ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʝʜʠʥʦ-

ʦʙʨʘʟʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦ-

ʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʬʠʥʘʥʩʦʚʦʛʦ 

ʧʣʘʥʘ ʩ ʧʨʦʛʥʦʟʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʠʣʠ ʢʘʢ ʧʨʝʜʣʦʞʝʥʦ ʚ ʩʪʘʪʴʝ, ʧʦʢʘʟʘʪʝʣʷ ʂʬ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʫʯʝʪ 

ʢʦʩʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪʝʥʜʝʥʮʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʧʣʘ-

ʥʠʨʦʚʘʥʠʠ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʦʚ ʚʳʩʪʫʧʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠʥʜʠʢʘ-

ʪʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ, ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʣʘʙʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʨʝʘʣʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʰʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʤ ʙʶʜʞʝʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʫʯʝʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠ̫ ʧʦʟʚʦʣʠʪ ʫʧʦʨʷʜʦʯʠʪʴ ʩʠʩʪʝʤʫ ʪʝʢʫʱʝʛʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʤʫ-
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ʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʮʝʣʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ ʠ ʦʙʲʝʢ-

ʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

PECULIARITIES OF APP LICATION  

OF INDICATIVE METHOD  AT PLA NNING INCOME  

AND SUPPORT PARTS OF THE BUDGET  

OF MUNICIPAL EDUCATI ON 

A.V. Vorobiev, N.V.Sivovolov, E.V.Upadysheva 

Key words: forecasting, planning, indicator, method, indicative planning, budget, revenues, 

expenditures, municipal program, efficiency evaluation. 

 

The article discusses the possibility and peculiarities of the application of indicator systems 

in the planning of revenues and expenditures of budgets of municipalities. The main prob-

lems encountered in the planning process are discussed. The ways of solving the problems 

discussed are discussed. The emphasis is on the need to unify the indicators of municipal 

programs and methods for assessing the effectiveness of implementing municipal programs. 
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ʄɽʊʆɼʀʂɸ ʀ ʇʈɸʂʊʀʂɸ ʈʆʉʉʀʁʉʂʆɻʆ ʈʓʅʂɸ  

ʉʃʀʗʅʀʗ ʀ ʇʆɻʃʆʑɽʅʀʗ ʂʆʄʇɸʅʀʁ  

ɺ ʋʉʃʆɺʀʗʍ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʅɽʉʊɸɹʀʃʔʅʆʉʊʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʣʠʷʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ, ʨʳʥʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ, ʩʪʨʘʪʝʛʠʷ ʠ 

ʪʘʢʪʠʢʘ ʈʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʧʦʩʦʙʳ ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ. ʄʝʪʦʜʠʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳ-

ʙʨʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʚʳʷʚʣʝʥʠʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʪʝʥʜʝʥʮʠʡ ʠ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ 

ʨʳʥʢʘ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʢʦʤʧʘʥʠʡ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʥʴ ʚʘʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʥʝ ʥʠʞʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʦʪ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫ-

ʨʳ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʢ ʵʢʦʥʦ-

ʤʠʢʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʫʨʦʚʥʝ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʚʳʩʪʨʘʠʚʘʥʠʶ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʦʚ, 

ʧʨʝʛʨʘʜ, ʤʝʰʘʶʱʠʭ ʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʝʜʠʥʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ. ʆʙ 

ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʳʭʦʜ ʉʐɸ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʨʝʘʣʠʟʘʮʠʷ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʚʚʝʜʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʰʣʠʥ ʥʘ ʨʷʜ ʠʤʧʦʨʪʥʳʭ 

ʪʦʚʘʨʦʚ. ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʱʠʪʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʠ ʫʩʪʨʘʥʝʥʠʝ ʜʠʩʙʘʣʘʥʩʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʩʦ ʤʥʦʛʠʤʠ ʩʪʨʘʥʘʤʠ, ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʂʠʪʘʝʤ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʦʪʚʝʪʥʳʭ ʤʝʨ ʚ 

ʦʪʥʦʰʝʥʠʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʘʨʪʥʝʨʦʚ. ʇʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʢʦʩʥʫʣʠʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ ʧʳʪʘʶʪʩʷ ʥʘʭʦʜʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʩ-

ʰʠʨʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨ-

ʩʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ, ʩʥʠʞʝʥʠʷ ʩʚʦʠʭ ʟʘʪʨʘʪ ʠ ʥʘʭʦʞʜʝ-

ʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ɺʦʟʤʦʞʥʦʩʪʠ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʧʦ-ʥʦʚʦʤʫ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʣʠʷʥʠʷʤʠ ʠ ʧʦ-

ʛʣʦʱʝʥʠʷʤʠ ʢʦʤʧʘʥʠʡ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʟʘʤʝʪʥʳʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʙʝʛʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ 

ʢʦʤʧʘʥʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʷʚʣʝʥʠ-

ʝʤ ʦʙʳʜʝʥʥʳʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʜʥʝʚʥʳʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʉʣʠʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʧʫʪʝʤ ʨʦʩʪʘ 

ʨʘʟʤʝʨʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʛʜʝ ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʣʠʙʦ ʟʘʢʨʳʪʳ, ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʳ. ʇʨʠ ʵʪʦʤ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ-

ʢʨʝʜʠʪʦʨʳ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʨʘʟʤʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, ʘ ʩʦʙʩʪ-
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ʚʝʥʥʠʢʠ ʢʦʤʧʘʥʠʡ ʥʝ ʥʝʩʫʪ ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ. ʇʦʵʪʦʤʫ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʣʠʷʥʠʷʤʠ ʠ ʧʦʛʣʦʱʝʥʠʷʤʠ, ʚʳʟʳʚʘʶʪ ʦʛʨʦʤʥʳʡ ʠʥ-

ʪʝʨʝʩ ʢʘʢ ʜʣʷ ʨʝʛʫʣʠʨʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩʘ, ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʢʨʫʛʦʚ. ʇʦʤʠʤʦ ʨʘʩʰʠʨʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʜʝʣʢʠ ʩʣʠʷʥʠʡ ʠ 

ʧʦʛʣʦʱʝʥʠʡ ʢʦʤʧʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʜʘʧʪʘ-

ʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʢ ʢʨʠʟʠʩʥʳʤ ʷʚʣʝʥʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʦʨʧʦ-

ʨʘʮʠʡ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʩʨʝʜʩʪʚʘʤ, ʧʝʨʠʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ 

ʤʦʛʫʪ ʩʪʘʪʴ ʭʦʨʦʰʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʠʦʙ-

ʨʝʪʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʘʢʪʠʚʦʚ ʧʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ʉʜʝʣʢʠ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ (Mergers and Acquisitions, ʩʦʢʨʘʱʝʥʥʦ 

ʄ&ɸ), ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʨʧʦ-

ʨʘʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʷʶʪ ʦʥʠ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʩʜʝʣʢʫ ʢʫʧ-

ʣʠ-ʧʨʦʜʘʞʠ ʢʦʤʧʘʥʠʠ, ʪʦ ʝʩʪʴ ʧʝʨʝʭʦʜ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʬʠʨʤʦʡ 

ʦʪ ʦʜʥʠʭ ʚʣʘʜʝʣʴʮʝʚ ʢ ʜʨʫʛʠʤ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʘʢʮʠʡ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʝʤʝ, ʧʨʠ ʩʜʝʣ-

ʢʘʭ ʄ&ɸ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʧʝʨʝʭʦʜʦʤ ʟʥʘʯʠʤʦʛʦ ʧʘʢʝʪʘ ʘʢʮʠʡ ʧʨʠʦʙʨʝʪʘʝʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʢʦʤʧʘʥʠʠ-ʮʝʣʠ) ʢ ʬʠʨʤʝ-ʧʦʢʫʧʘʪʝʣʶ ʠʣʠ ʯʘʩʪʥʦʤʫ ʣʠʮʫ. ɺ ʈʦʩʩʠʠ, ʜʘ ʠ 

ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʙʲʝʤ ʢʨʫʧʥʦʛʦ ʧʘʢʝʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʬʠʨʤʝ-ʧʦʢʫʧʘ-

ʪʝʣʶ ʜʦʩʪʫʧ ʠ ʢʦʥʪʨʦʣʴ ʢ ʨʳʯʘʛʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ, ʩʦʩʪʘʚʣʷʝʪ 50% + 1 ʘʢʮʠʷ. 

ʉʫʱʥʦʩʪʴ ʩʜʝʣʦʢ ʩʣʠʷʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʘʥʠʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʘʥ-

ʥʦʡ ʧʨʦʮʝʜʫʨʝ, ʧʝʨʝʩʪʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʘ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʠʥʠʤʘʝʪ ʚ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝ ʠʤʫʱʝʩʪʚʦ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʩʜʝʣʢʝ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʩʣʠʷʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʬʦʨʤʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʛʜʝ çʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʧʝʨʝʭʦʜʷʪ ʢ ʚʥʦʚʴ ʚʦʟʥʠʢʰʝʤʫ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫè [1]. ʖʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ ʩʯʠʪʘʝʪ-

ʩʷ ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʩ ʤʦʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʩʦʟ-

ʜʘʚʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʩʣʠʷʥʠʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʧʝʨʝʭʦʜʷʪ ʢ ʚʥʦʚʴ ʚʦʟʥʠʢʰʝʤʫ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ. 

ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʜ ʩʣʠʷʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ çʦʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʢʦʨʧʦ-

ʨʘʮʠʡ, ʚ ʢʦʪʦʨʦʤ ʚʳʞʠʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʥʠʭ, ʘ ʜʨʫʛʘʷ ʧʨʝʢʨʘʱʘʝʪ ʩʚʦʝ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝè. 

ɺ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʘʢʞʝ ʟʘʢʨʝʧʣʝʥʦ ʧʦʥʷʪʠʝ çʧʨʠʩʦʝʜʠʥʝʥʠʝè, 

ʢʦʛʜʘ ʧʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʢ ʜʨʫʛʦʤʫ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ ʢ ʧʦ-

ʩʣʝʜʥʝʤʫ ʧʝʨʝʭʦʜʷʪ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘè [1]. 

ʇʨʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʚ ʬʦʨʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʥʝʤʫ ʜʨʫʛʦʛʦ ʶʨʠ-

ʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʧʝʨʚʦʝ ʠʟ ʥʠʭ ʩʯʠʪʘʝʪʩʷ ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʩ ʤʦʤʝʥʪʘ ʚʥʝʩʝʥʠʷ ʚ ʝʜʠ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʟʘʧʠʩʠ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ. ʇʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʢ ʜʨʫ-

ʛʦʤʫ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ ʢ ʧʦʩʣʝʜʥʝʤʫ ʧʝʨʝʭʦʜʷʪ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʠʩʦʝʜʠʥʝʥ-

ʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ. 

ʇʦʜ ʧʦʛʣʦʱʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ çʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʠʨʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦ-

ʨʦʛʦ ʦʜʥʘ ʠʟ ʥʠʭ çʚʳʞʠʚʘʝʪè, ʘ ʦʩʪʘʣʴʥʳʝ ʬʠʨʤʳ ʪʝʨʷʶʪ ʩʚʦʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ 

ʧʨʝʢʨʘʱʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʧʝʨʝʜʘʯʝʡ ʚʩʝʭ ʩʚʦʠʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʭʨʘʥʠʚʝh-

ʤʫʩʷ ʧʨʝʜʧʨʠʷʪʠʶè, ʪʦ ʝʩʪʴ ʦʜʥʘ ʢʦʤʧʘʥʠʷ ʙʝʨʝʪ ʜʨʫʛʫʶ ʧʦʜ ʩʚʦʡ ʢʦʥʪʨʦʣʴ ʚʚʠʜʫ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʘʨʘʣʣʝʣʴ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ çʧʦʛʣʦʱʝʥʠʝè ʠ çʧʨʠʩʦʝʜʠʥʝʥʠʝè [3]. 

ɺ ʮʝʣʦʤ, ʧʦʥʷʪʠʷ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʪʘʢʞʝ ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦ ʧʨʠʨʦʜʝ 

ʩʚʦʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʥʠ ʦʙʳʯʥʦ ʚʤʝʩʪʝ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʘ ʨʦʩʩʠʡʩʢʫʶ, ʪʘʢ ʠ ʥʘ ʟʘʨʫʙʝʞʥʫʶ 

ʧʨʘʢʪʠʢʫ. ʇʝʨʚʘʷ ʚʘʞʥʘ ʚ ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʝʤ ʙʦʣʝʝ, ʝʩʣʠ ʦʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʨʦʩʩʠʡʩʢʠʝ 

ʢʦʤʧʘʥʠʠ, ʘ ʚʪʦʨʘʷ ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʦʧʳʪʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʘʢʦʛʦ 

ʨʦʜʘ ʩʜʝʣʦʢ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʥʝʥʠʡ ʫʯʝʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. ʅʦ ʧʨʠ ʵʪʦʤ, ʠ ʫ ʨʦʩ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʩʠʡʩʢʠʭ ʠ ʫ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʥʝʤʘʣʦ ʦʙʱʠʭ ʪʦʯʝʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠ ʩʭʦʞʠʭ 

ʤʥʝʥʠʡ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʥʘʠʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. çʂ ʩʣʠʷʥʠʷʤ/ʧʦʛʣʦʱʝʥʠʷʤ ʦʪʥʦʩʠʪ-

ʩʷ ʚʝʩʴ ʩʧʝʢʪʨ ʩʜʝʣʦʢ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʠ ʧʨʦʜʘʞʝ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʜʨʫ-

ʞʝʩʪʚʝʥʥʳʝ, ʚʨʘʞʜʝʙʥʳʝ ʧʦʛʣʦʱʝʥʠʷ ʠʣʠ ʩʣʠʷʥʠʷ, ʧʦʢʫʧʢʫ ʚʩʝʭ ʠʣʠ ʦʩʥʦʚʥʳʭ ʘʢʪʠ-

ʚʦʚ ʙʠʟʥʝʩʘè. 

çʉʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ, ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ï ʵʪʦ ʠʩʪʦʯʥʠʢ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ ʢʦʤʧʘ-

ʥʠʠè. ʊʘʢʦʚʦ ʤʥʝʥʠʝ ʘʥʛʣʦʷʟʳʯʥʦʛʦ ʘʚʪʦʨʘ ɼʞ. ɺʘʥ ʍʦʨʥʘ ʚ ʨʘʙʦʪʝ çʆʩʥʦʚʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠè. [2] 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʩʜʝʣʦʢ ʄ&ɸ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʪʘʥʦʚʠʪʩʷ ʙʦ-

ʣʝʝ ʮʠʚʠʣʠʟʦʚʘʥʥʳʤ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ, ʧʨʠʥʷʪʳʤ ʚ 

ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ. ɺ ʢʨʫʧʥʳʭ ʩʜʝʣʢʘʭ ʪʝʧʝʨʴ ʧʨʠʥʷʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ-

ʚʣʝʢʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ. ʆʙʳʯʥʦ ʵʪʦ ʠʟ-

ʚʝʩʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʝ ʘʜʚʦʢʘʪʳ ʠ ʢʘʜʨʦʚʳʝ ʘʛʝʥʪʩʪʚʘ. 

ʆʜʥʘʢʦ ʨʦʩʩʠʡʩʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʝʥʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʟʘʨʦ-

ʞʜʝʥʠʷ, ʪʘʢ ʠ ʬʘʟʝ ʨʘʟʚʠʪʠʷ: 

1. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ ʨʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʧʝʨʝʞʠʣʘ ʧʝʨʠʦʜ ʤʘʩʩʦ-

ʚʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʜʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʚʜʚʦʝ, ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʇʨʠʚʘʪʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʨʦʜʠʣʦ ʨʘʟʫʢʨʫʧʥʝʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʩʦʟʜʘʣʦ ʧʦʯʚʫ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ. ʅʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʨʝʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʥʘʠʙʦʣʝʝ ʢʦʤʤʝʨʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ʋʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʭʦʞʜʝ-

ʥʠʝʤ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʬʘʟ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʧʨʠʯʠʥʳ ʧʦʧʘʜʘʥʠʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʥʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ 

1998 ʛʦʜʫ ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʙʲʷʚʠʣʦ ʜʝʬʦʣʪ ʧʦ ʩʚʦʠʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʠʤʠʜʞʝʚʳʤ ʧʦʪʝʨʷʤ, ʘ ʵʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʜʠʥʘʤʠʢʝ ʩʪʦʠʤʦʩʪʠ 

ʘʢʪʠʚʦʚ ʥʘ ʜʦʣʛʦʚʦʤ, ʚʘʣʶʪʥʦʤ, ʬʦʥʜʦʚʦʤ, ʩʨʦʯʥʦʤ ʨʳʥʢʘʭ. ɺ 2007-2008 ʛʦʜʘʭ ʘʤʝ-

ʨʠʢʘʥʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʧʝʨʝʞʠʣʘ ʜʦʣʛʦʚʦʡ ʢʨʠʟʠʩ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʠʧʦʪʝʯʥʦʤ ʨʳʥʢʝ, 

ʯʪʦ ʧʦʨʦʜʠʣʦ ʢʨʠʟʠʩ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. ʂʘʧʠʪʘʣʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʧʦʢʠʥʫʣʠ ʨʘʟʚʠʚʘʶʱʠʝ ʨʳʥʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʨʦʩʩʠʡʩʢʠʡ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʩʢʘʟʘʪʴʩʷ 

ʥʘ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. ɺ 2014 ʛʦʜʫ ʜʠʩʙʘ-

ʣʘʥʩ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʳʥʢʘʭ ʧʦʨʦʜʠʣ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʨʳʥʦʯʥʳʭ ʢʦʪʠʨʦʚʦʢ ʥʘ 

ʥʝʬʪʴ ʠ ʜʨʫʛʠʝ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ. ɺʢʫʧʝ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʉʐɸ ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʘ ʧʝ-

ʨʝʞʠʣʘ ʦʯʝʨʝʜʥʫʶ ʥʠʩʭʦʜʷʱʫʶ ʬʘʟʫ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘʭʦʞʜʝʥʠʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʘʜʘʶʱʝʤ ʪʨʝʥʜʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʜʝʰʝʚʣʝʥʠʶ 

ʦʪʜʝʣʴʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʨʧʦʨʘʮʠʡ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʫʨʦ-

ʚʝʥʴ ʥʝʜʦʦʮʝʥʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʘʢʪʠʚʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ 

ʵʢʦʥʦʤʠʢʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʮʝʩ-

ʩʦʚ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ. 

3. ʈʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʮʝʥʦʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʳʨʴʝʚʳʭ ʪʦʚʘʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʥʝʬʪʠ, ʧʦʨʦʞʜʘʶʪ ʫʩʠʣʝʥʠʝ ʨʝʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɽʩʣʠ ʮʝʥʳ ʜʦʩ-

ʪʠʛʘʶʪ ʟʥʘʯʠʤʳʭ ʨʘʟʤʝʨʦʚ, ʪʦ ʵʪʦ ʧʦʚʳʰʘʝʪ ʜʦʭʦʜʳ ʠ ʧʨʠʙʳʣʴ ʩʳʨʴʝʚʳʭ ʢʦʤʧʘʥʠʡ, 

ʩʦʟʜʘʝʪʩʷ ʧʦʜʫʰʢʘ ʣʠʢʚʠʜʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʢʫ-

ʧʘʪʝʣʷʤʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. ɽʩʣʠ ʮʝʥʳ ʥʘ ʩʳʨʴʝʚʳʝ ʪʦʚʘʨʳ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʥʠʞʘʶʪʩʷ, ʵʪʦ ʫʭʫʜʰʘʝʪ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʘʥʠʡ ʜʘʥʥʦʛʦ ʩʝʢ-

ʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʩʥʠʞʝʥʠʝ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʠʭ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ, ʯʪʦ 



ɸ.ʉ. ʂʦʢʠʥ, ɺ.ɸ. ʆʜʠʥʦʢʦʚ, ɼ.ʍ. ʌʘʟʫʣʞʘʥʦʚʘ 
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ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʣʠ ʫʯʘʩʪʠʷ ʚ ʧʦʭʦʞʠʭ ʩʜʝʣʢʘʭ ʨʝʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

4. ʇʦʚʦʜʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʜʝʣʦʢ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʣʠʯʠʝ ʫ ʢʦʤʧʘ-

ʥʠʠ-ʦʙʲʝʢʪʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʛʦʚʦʡ ʥʘʛʨʫʟʢʠ. ʆʧʘʩʘʷʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʙʘʥʢʨʦʪʩʪʚʘ, ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʡ ʧʫʪʴ ʩʧʘʩʝʥʠʷ ʚ ʩʜʝʣʢʘʭ ʧʦ ʩʣʠʷʥʠʶ ʠ ʧʦ-

ʛʣʦʱʝʥʠʶ. 

ɸʥʘʣʠʟʠʨʫʷ ʪʝʥʜʝʥʮʠʠ ʠ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʷ ʠ ʧʦ-

ʛʣʦʱʝʥʠʷ ʫʯʠʪʳʚʘʣʠʩʴ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝ-

ʞʦʤ. ʀʤʝʥʥʦ ʦʥʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʪʝʥʜʝʥʮʠʠ ʧʦʚʝʜʝʥʠʷ ʠʥʚʝʩʪʦ-

ʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʩʜʝʣʦʢ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʨʦʩʩʠʡʩʢʠʭ ʘʢʪʠʚʦʚ. ɼʘʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʨʘʩʩʤʦʪʨʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʥʢʨʦʪʩʪʚ ʬʠʨʤ ʟʘ ʧʝʨʠʦʜ ʩ 2005 ʧʦ 2015 ʛʦʜʳ ʧʦ ʜʘʥʥʳʤ 

ʩʘʡʪʘ ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʈʌ [9]. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʠʩ. 1, ʟʘʤʝʪʥʘ ʥʝʫʩʪʦʡʯʠʚʘʷ ʜʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʘʥʠʡ, 

ʧʨʠʟʥʘʥʥʳʭ ʙʘʥʢʨʦʪʘʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʢʦʤʧʘʥʠʡ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʚ 2006 ʛ. (76447 ʰʪ.), ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʩʬʝʨʝ ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʢʨʘʪʠʚʰʠʭ ʩʚʦʶ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʜʦʣʞʥʠʢʦʚ). ʇʦʨʷʜʦʢ ʠ ʫʩʣʦʚʠʷ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨ ʙʘʥʢʨʦʪʩʪʚʘ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʜʦʣʞʥʠʢʦʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚ ʦʢʪʷʙʨʝ 

2004 ʛ., ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʢ 2006 ʛ. ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 
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ʈʠʩ. 1. ʏʠʩʣʦ ʢʦʤʧʘʥʠʡ-ʙʘʥʢʨʦʪʦʚ 

ɿʘ ʧʝʨʠʦʜ 2008ï2010 ʛʛ. ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʢʦʤʧʘʥʠʡ ʚ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ ʩ 13916 ʜʦ 16009 

ʧʨʝʜʧʨʠʷʪʠʡ. ɸʥʘʣʦʛʠʯʥʦ, ʩʣʝʜʩʪʚʠʝ ʟʘʤʝʜʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʚʭʦʜ ʵʢʦ-

ʥʦʤʠʢʠ ʈʦʩʩʠʠ ʚ ʩʪʘʛʥʘʮʠʶ ʚ 2013 ʛ. ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʚʩʧʣʝʩʢʘ ʙʘʥʢʨʦʪʩʪʚ ʚ 2014 ʠ 

2015 ʛʦʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʧʘʜʥʳʝ ʩʘʥʢʮʠʠ, ʩʦʢʨʘʱʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʫʭʫʜʰʝʥʠʝ ʫʩʣʦ-

ʚʠʡ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʧʘʜ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 2014 

ʛ. ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʩʪʘʪʠʩʪʠʢʝ 2015 ʛ. ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʘʥʢʨʦ-

ʪʠʚʰʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ 14514 ʚ 2014 ʛ. ʜʦ 14624 ʚ 2015 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 2. ʏʠʩʣʦ ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʚ ʈʦʩʩʠʠ ʟʘ 2005ï2015 ʛʛ., ʰʪ. 

ʇʨʠ ʵʪʦʤ ʜʘʥʥʦʝ ʚʦʟʨʦʩʰʝʝ ʯʠʩʣʦ ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʩʜʝʣʦʢ ʧʦ ʩʣʠʷʥʠʶ ʠ ʧʦʛʣʦʱʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʚ 

2006 ʛ. ʠʭ ʨʦʩʪ ʥʘʩʯʠʪʳʚʘʣ 90 ʰʪʫʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ ʠ ʩʦʩʪʘʚʠʣ 1049 

ʩʜʝʣʦʢ (ʩʤ. ʨʠʩ. 2). ʆʜʥʘʢʦ ʚ 2007 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʩʦʚʝʨʰʝʥʥʳʭ 

ʩʜʝʣʦʢ ʄ&ɸ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ (1126 ʰʪ.), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ 

ʬʠʥʘʥʩʦʚʦ ʥʝʟʜʦʨʦʚʳʝ ʢʦʤʧʘʥʠʠ ʧʨʠʙʝʛʥʫʪʴ ʢ ʩʜʝʣʢʘʤ ʩʣʠʷʥʠʷ/ʧʦʛʣʦʱʝʥʠʷ ʜʣʷ ʚʦ-

ʟʦʙʥʦʚʣʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʠʥʘʤʠʢʠ ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦ-

ʱʝʥʠʡ ʚ ʧʝʨʠʦʜʳ ʢʨʠʟʠʩʘ, ʪʦ, ʟʘ 2008ï2010 ʛʛ. ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʩʦʢʨʘʱʝʥʠʝ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩ 948 ʜʦ 622 ʩʜʝʣʦʢ, ʧʨʠʯʝʤ ʚ 2009 ʛ. ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʜʝʣʦʢ ï 541 ʰʪ. ɿʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʜʝʣʦʢ 

ʄ&ɸ, ʘ ʟʘ 2013ï2015 ʛʛ. ʩʥʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩʧʘʜ ʩ 644 ʜʦ 452 ʩʜʝʣʦʢ.  

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʩʜʝʣʦʢ ʠ ʠʭ ʩʫʤʤʳ 

ʩʭʦʞʘ, ʦʜʥʘʢʦ ʩʫʤʤʘ ʩʜʝʣʦʢ ʠʥʦʛʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʩʢʘʯʢʘʤʠ ʟʘ ʩʯʝʪ ʢʨʫʧ-

ʥʳʭ ʩʜʝʣʦʢ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʜʝʣʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʯʘʣʝ 2013 ʛ. ʟʘ ʩʯʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʩʜʝʣʢʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ çʈʦʩʥʝʬʪʴè ʠ çʊʅʂ-BPè, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʣʘ 

ʟʥʘʯʝʥʠʷ 1,9 ʪʨʣʥ. ʨʫʙ. [6] 

ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʜʠʥʘʤʠʢʠ ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ 

ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʢʘʢ ʚ ʩʪʦʠ-

ʤʦʩʪʥʦʤ, ʪʘʢ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʧʝʨʠʦʜ 2008ï2009 ʛʛ. ʠ 

2013ï2015 ʛʛ. ʇʨʠ ʵʪʦʤ ʚ 2010ï2011 ʛʛ. ʥʘ ʜʘʥʥʦʤ ʨʳʥʢʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʞʠʚʣʝʥʠʝ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʜʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʩ ʜʠʥʘʤʠʢʦʡ ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ ʪʦʪ 

ʞʝ ʧʝʨʠʦʜ, ʪʦ ʚʦ ʚʨʝʤʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʚ ʈʦʩʩʠʠ, ʘ ʠʤʝʥʥʦ ʚ 2008ï2009 ʛʛ. ʠ 

ʚ 2014-2015 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʘʥʢʨʦʪʩʪʚ, ʘ ʚ 2011ï2013 ʛʛ. 

ï ʩʦʢʨʘʱʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʘʥʢʨʦʪʩʪʚ. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʧʝʨʠʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʨʳʥʢʘʭ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʟʘʢʣʶʯʝʥʠʝʤ ʩʜʝʣʦʢ ʄ&ɸ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʩʪʘʪʠʩʪʠʢʘ ʙʘʥʢʨʦʪʩʪʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʙʘʥ-

ʢʨʦʪʩʪʚ ʠ ʯʘʩʪʦʪʦʡ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʙʨʘʪʥʦʡ. 

ʋʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʧʦʯʪʠ ʧʦʣʦʚʠʥʳ ʝʛʦ ʦʙʲʝʤʘ ʟʘ ʩʯʝʪ ʦʯʝʥʴ ʢʨʫʧʥʳʭ ʩʜʝʣʦʢ. ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʢʨʫʧʥʝʡʰʠʭ ʩʜʝʣʢʘʭ ʟʘ 2005ï2012 ʛʛ. ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1  

 

ʊʘʙʣʠʮʘ 1 
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ɺʠʜʳ ʩʜʝʣʦʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʄ&ɸ 

ˉ ɺʠʜ ʩʜʝʣʢʠ ʇʦʢʫʧʘʪʝʣʴ ʆʙʲʝʢʪ ʉʫʤʤʘ  

ʩʜʝʣʢʠ,  

ʤʣʥ. ʜʦʣʣ. 

ʆʪʨʘʩʣʴ 

1 ʋʯʘʩʪʠʝ ʆɸʆ çʇʂ 

çʖʂʆʉè 

ʆɸʆ çʉʠʙ-

ʥʝʬʪʴè 

3 000 ʅʝʬʪʝ-, ʛʘʟʦ-, ʫʛʣʝʜʦ-

ʙʚrʘʶʱʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ (2005 ʛ.) 

 ʆɸʆ çɻʘʟʧʨʦʤè ʆɸʆ çɻʘʟʧʨʦʤ 

ʥʝʬʪʴè 

4 100 ʅʝʬʪʝ-, ʛʘʟʦ-, ʫʛʣʝʜʦ-

ʙʚrʘʶʱʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ (2009 ʛ.) 

2 ɺʣʠʷʥʠʝ Millhouse Capital ʆɸʆ çɽʚʨʘʟ-

ʍʦʣʜʠʠʛè 

3 000 ʄʝʪʘʣʣʫpʛʠʷ  

(2006 ʛ.) 

 ʆɸʆ çʈʫʩʩʢʠʡ 

ʘʣʶʤʠʥʠʡè 

ʆɸʆ çɻʄʂ 

çʅʦʨʠʣʴʩʢʠʡ 

ʥʠʢʝʣʴè 

15 700 ʄʝʪʘʣʣʫʨʛʠʷ  

(2008 ʛ.) 

3 ʇʦʢʫʧʢʘ ʆɸʆ çɻʘʟʧʨʦʤè ʇpoeʢʪ çʉʘ-

ʭʘʣʥʥ-2è 

7 450 ʅʝʬʪʝ-, ʛʘʟʦ-, ʫʛʣʝʜʦ-

ʙʚrʘʶʱʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ (2007 ʛ.) 

 ɻʨʫʧʧʘ ʠʥʚʝʩʪʦ-

ʨʦʚ 

ʆɸʆ çʋʨʘʣ-

ʢʘʣʥʡè 

5 320 ʍʠʤʠʷ (2010 ʛ.) 

4 ʇʦʛʣʦʱʝ-

ʥʠʝ 

ʆɸʆ çɻʘʟʧʨʦʤè ʆɸʆ çʉʠʙ-

ʥʝʬʪʴè 

13 659 ʅʝʬʪʝ-, ʛʘʟʦ-, ʫʛʣʝʜʦ-

ʙʚrʘʶʱʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ (2005 ʛ.) 

 ʆɸʆ çʉʙʝʨʙʘʥʢ 

ʈʦʩʩʠʠè 

DʝnizBank 3 864 ʌʠʥʘʥʩʳ (2012 ʛ.) 

5 ʇʦʣʥʦʝ 

ʧʨʠʦʙʨʝʪʝ-

ʥʠʝ 

ʆɸʆ çʇʂ çʈʦʩ-

ʥʝʬʪʴè 

ɸʢʪʠʚʳ ʆɸʆ 

çʇʂ çʖʂʆʉè 

6 433 ʅʝʬʪʝ-, ʛʘʟʦ-, ʫʛʣʝʜʦ-

ʙʚrʘʶʱʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ (2007 ʛ.) 

 PepsiCo ʆɸʆ ç ɺʠʤʤ-

ɹʠʣʣʴ- ɼʘʥʥè 

5 700 ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ (2011 ʛ.) 

6 ʂʦʥʩʦʣʠ-

ʜʘʮʠʷ 

Altimo ʆɸʆ çɺʳʤʧʝʣ-

ʂʦʤè 

4 130 ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ 

(2012 ʛ.) 

 

ʇʦʷʩʥʠʤ ʪʝʨʤʠʥʦʣʦʛʠʶ ʚʠʜʦʚ ʩʜʝʣʢʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʪʘʙʣ. 1.: 

ʋʯʘʩʪʠʝ ï ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʧʨʘʚʘ ʫʯʘʩʪʠʷ ʚ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ (ʜʘʣʝʝ ʋʂ) (ʜʦ 

25% ʘʢʮʠʡ) ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ ʩʦʩʪʘʚʝ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ.  

ɺʣʠʷʥʠʝ ï ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʧʨʘʚʘ ʫʯʘʩʪʠʷ ʚ ʋʂ, ʚ ʙʣʦʢʠʨʫʶʱʝʤ ʯʘʩʪʠʯʥʦʤ ʢʦʥ-

ʪʨʦʣʝ ʥʘʜ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʢʦʤʧʘʥʠʝʡ (25ï50% ʘʢʮʠʡ).  

ʇʦʢʫʧʢʘ ʢʦʤʧʘʥʠʠ ï ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʧʨʘʚʘ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʫʯʘʩʪʠʷ ʚ ʋʂ, ʧʨʝ-

ʦʙʣʘʜʘʶʱʠʡ ʯʘʩʪʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʢʦʤʧʘʥʠʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʝ 

ʶʨʠʜʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (50ï75% ʘʢʮʠʡ).  

ʇʦʛʣʦʱʝʥʠʝ ï ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʧʨʘʚʘ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʫʯʘʩʪʠʷ ʚ ʋʂ, ʜʦʤʠʥʠ-

ʨʫʶʱʠʡ ʯʘʩʪʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʢʦʤʧʘʥʠʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʝ ʶʨʠ-

ʜʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (75ï100%) ʘʢʮʠʡ).  

ʇʦʣʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ï ʧʨʠʥʷʪʠʝ ʧʨʘʚ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʋʂ, ʧʦʣʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʥʘʜ ʢʦʤʧʘʥʠʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʝ ʶʨʠʜʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (100%) ʘʢʮʠʡ).  

ʂʦʥʩʦʣʠʜʘʮʠʷ ï ʧʨʠʥʷʪʠʝ ʧʨʘʚ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʋʂ, ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚ ʨʘʤʢʘʭ ʠʤʝʶʱʠʭʩʷ ʫʨʦʚʥʝʡ ʯʘʩ-

ʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ɺ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʯʫʪʴ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʩʜʝʣʦʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʧʨʠʰʣʦʩʴ ʥʘ 10 ʢʨʫʧʥʝʡʰʠʭ ʩʜʝʣʦʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʄ&ɸ 

ʧʨʦʜʦʣʞʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʩʜʝʣʢʠ ʩʪʦʠʤʦʩʪʴʶ ʤʝʥʝʝ 100 ʤʣʥ. ʜʦʣʣ. ʉʐɸ, ʥʘ ʢʦʪʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʦʢ [4]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʥʜʝʥʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʭʦʞʜʝʥʠʝʤ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʝʨʠʦʜ 

ʥʘʯʘʣʘ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʩʳʨʴʝʚʳʭ, ʚʘʣʶʪʥʳʭ, ʬʦʥʜʦʚʳʭ ʨʳʥʢʘʭ, ʧʨʝʜʩʪʘʚʠʤ ʚ 

ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ ʠʟʤʝʥʝʥʠʝ ʩʪʦʠʤʦʩʪʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩʜʝʣʦʢ ʩʣʠʷ-

ʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʚʩʝʭ ʪʠʧʦʚ ʩ ʫʯʘʩʪʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. [8]. ʉʥʠʞʝʥʠʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, 

ʪʘʢʠʭ ʢʘʢ ʤʝʪʘʣʣʫʨʛʠʷ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʚ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʦʝ 

ʦʞʠʚʣʝʥʠʝ (ʪʘʙʣ. 2). ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ, ʩʜʝʣʢʠ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʙʘʥʢʘʤʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʦʩʪʘʚʣʷʶʪ ʣʴʚʠʥʫʶ ʜʦʣʶ ʄ&ɸ-ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ (65%). ʉʘʥʘʮʠʷ 

ʩʪʘʣʘ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʭʦʜʘ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʙʘʥʢʠ. ɺ ʮʝʣʦʤ ʥʘ ʩʘʥʘʮʠʶ 

ʧʨʠʰʣʦʩʴ 25% ʚʩʝʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʠ 38% ʩʜʝʣʦʢ ʩ ʙʘʥʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʦʜʥʠʤ ʠʟ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʫʨʦʚʥʷ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʘʢʪʠʚʦʚ [7]. ʆʜʥʘʢʦ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʦʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʘʜʝʥʠʝʤ ʠʭ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦ-

ʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʨʳʥʢʘ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʢʣʦʥʥʳ ʥʝ ʨʠʩʢʦʚʘʪʴ [4].  

ʊʘʙʣʠʮʘ 2 

ɼʠʥʘʤʠʢʘ ʩʜʝʣʦʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʄ&ɸ ʚ ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ 

ˉ ʆʪʨʘʩʣʴ ʂʦʣʠʯʝʩʪʚʦ  

ʩʜʝʣʦʢ 

ʉʪʦʠʤʦʩʪʴ ʩʜʝʣʦʢ ʇʨʠʤʝʯʘʥʠʝ 

1 ʉʄʀ, ʨʝʢʣʘʤʘ ʠ 

ʩʧʦʨʪ 

ʈʦʩʪ ʥʘ 54%  

(2012ï2014 ʛ.) 

ʈʦʩʪ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ 

(2012ï2014 ʛ.) 

 

2 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʈʦʩʪ ʥʘ 10%  

(2012ï2014 ʛ.) 

ʈʦʩʪ ʙʦʣʝʝ ʯʝʤ ʚ 17 ʨʘʟ 

(2012ï2015 ʛ.) 

28,3% ʦʙʲʝʤʘ  

ʨʳʥʢʘ 

3 ʍʠʤʠʯʝʩʢʘʷ ʠ ʬʘʨ-

ʤʘʮʝʚʪʠʯʝʩʢʘʷ ʦʪ-

ʨʘʩʣʴ 

ʈʦʩʪ ʥʘ 10%  

(2012ï2014 ʛ.) 

ʉʥʠʞʝʥʠʝ ʥʘ 5 % 

(2012ï2014 ʛ.) 

 

4 ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʈʦʩʪ ʥʘ 10%  

(2012ï2014 ʛ.) 

ʉʥʠʞʝʥʠʝ ʥʘ 25 % 

(2012ï2014 ʛ.) 

 

5 ʉʬʝʨʘ ʊʕʂ  ʉʥʠʞʝʥʠʝ ʥʘ 27% 

(2012ï2014 ʛ.) 

ʈʦʩʪ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

(2012ï2014 ʛ.) 

18,7% ʦʙʲʝʤʘ  

ʨʳʥʢʘ  

7 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʏʠʩʣʦ ʩʜʝʣʦʢ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʟʘ ʰʝʩʪʴ ʣʝʪ  

ʈʦʩʪ ʥʘ 32,6 % 

(2014ï2015 ʛ.) 

 

 

ʈʳʥʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-

ʩʪʴʶ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʄ&ɸ. ɸʥʘʣʠʟ ʨʳʥʢʘ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ ʚ ʮʝʣʦʤ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ (ʄ&ɸ), ʥʝʦʙʭʦʜʠʤʦ ʩʜʝ-

ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʚʩʝ ʝʱʝ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʨʘʩʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʝʜʠ-

ʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʮʝʥʢʠ ʝʛʦ ʦʙʲʝʤʦʚ ʨʘʟʥʷʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ.  

2. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʘʪʠʩʪʠʢʫ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ, ʪʦ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, 

ʙʦʣʝʝ 90% ʚʩʝʭ ʩʜʝʣʦʢ ʥʘ ʨʳʥʢʝ ʄ&ɸ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʦʡ ʠʟ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɼʚʫʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʣʘʪʳ 



ɸ.ʉ. ʂʦʢʠʥ, ɺ.ɸ. ʆʜʠʥʦʢʦʚ, ɼ.ʍ. ʌʘʟʫʣʞʘʥʦʚʘ 

ʄʝʪʦʜʠʢʘ ʠ ʧʨʘʢʪʠʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ» 

 

 90 

ʩʣʠʷʥʠʡ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʷʚʣʷʶʪʩʷ ʦʧʣʘʪʘ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʦʙʳʢʥʦʚʝʥ-

ʥʳʤʠ ʘʢʮʠʷʤʠ (ʜʦ 80% ʩʜʝʣʦʢ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ).  

3. ʇʨʦʜʦʣʞʘʝʪʩʷ ʫʭʦʜ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʩ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʢʦʩʥʫʣʘʩʴ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ.. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʚʦʠ ʨʦʩʩʠʡʩʢʠʝ 

çʜʦʯʢʠè ʧʨʦʜʘʣʠ Santander Consumer Finance, Barclays, Straumborg, Societe Generale, 

WestLB, ʛʨʫʧʧʘ KBC, GE Money, ʇʨʠʚʘʪʙʘʥʢ, ʛʨʫʧʧʘ DNB, DFE, ICICI Bank, Royal 

Bank of Scotland. 

4. ʉʧʝʮʠʬʠʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʥʘʩ ʨʳʥʦʢ ʩʣʠʷʥʠʡ ʠ 

ʧʦʛʣʦʱʝʥʠʡ ʠ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʉʜʝʣʦʢ 

ʄ&ɸ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʥʝʪ, ʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʥʝ ʧʨʝʜʚʠʜʠʪʩʷ, 

ʪʘʢ ʢʘʢ ʥʘ ʥʝʤ ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʥʠ ʙʣʦʢʠʨʫʶʱʠʝ, ʥʠ ʢʦʥʪʨʦʣʴʥʳʝ ʧʘʢʝʪʳ ʘʢʮʠʡ. 

5. ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʄ&ɸ ï ʵʪʦ ʨʳʥʦʢ ʤʘʞʦʨʠʪʘʨʥʳʭ ʧʘʢʝʪʦʚ ʠ ʨʳʥʦʢ ʧʦ-

ʛʣʦʱʝʥʠʡ. ɺ ʢʘʞʜʦʡ ʢʨʫʧʥʦʡ ʢʦʤʧʘʥʠʠ ʠ ʢʦʤʧʘʥʠʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʝʩʪʴ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʪʦʣʴʢʦ ʦʜʠʥ ʭʦʟʷʠʥ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ 

ʧʨʦʜʘʞʝ ʙʠʟʥʝʩʘ. ɺ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʦʢʘ ʰʠʨʦʢʦ ʥʝ ʚʦʚʣʝʯʝʥʳ ʩʦʚʝʪʳ ʜʠʨʝʢʪʦʨʦʚ, ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʘʢʮʠʦʥʝʨʥʘʷ ʜʝʤʦʢʨʘʪʠʷ. 
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ʅ.ɺ. ʇʫʤʙʨʘʩʦʚʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʇʈʆɽʂʊʅʆɽ ʌʀʅɸʅʉʀʈʆɺɸʅʀɽ ɺ ʈʆʉʉʀʀ,  

ʋʇʈɸɺʃɽʅʀɽ ʇʈʆɽʂʊʅʓʄʀ ʈʀʉʂɸʄʀ  

ʅɸ ʇʈɽɼʇʈʀʗʊʀʗʍ ʅɽʌʊʗʅʆʁ ʆʊʈɸʉʃʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʧʨʦʝʢʪʥʳʝ 

ʨʠʩʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ, ʥʝʬʪʷʥʘʷ ʦʪʨʘʩʣʴ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʝʛʦ ʜʦʩʪʦʠʥ-

ʩʪʚʘ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʥʘʤʝʯʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ 

ʨʘʟʨʝʰʝʥʠʶ. ɺ ʩʠʣʫ ʚʳʩʦʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʳʨʴʝʚʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.  

 

ɺ ʈʦʩʩʠʠ ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʦʡ ʬʦʨʤʦʡ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ, ʩ ʫʯʝʪʦʤ, ʯʪʦ ʚʦ 

ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʤʠʨʝ ʵʪʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʜʘʚʥʦ [1]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʌɿ 

ˉ39-ʌɿ çʆ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛè (ʨʝʜ. ʦʪ 18.07.2017) ʩʪʘʪʴʷ 15.1 ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ çʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ï ʵʪʦ ʜʦʣʛʦʩʨʦʯʥʦʝ (ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ) ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʝʥʝʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʷʟʘʪʝʣʴʩʪ-

ʚʘʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʚ ʩʚʷʟʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʠʤʫʱʝʩʪʚʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ, ʩ ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʦʚʘʨʦʚ ʠ (ʠʣʠ) ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʣʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ, ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʤʠʩʩʠʠ ʦʙʣʠʛʘʮʠʡ, ʦʙʝʩ-

ʧʝʯʝʥʥʳʭ ʟʘʣʦʛʦʤ ʜʝʥʝʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʥʦʛʦ ʠʤʫʱʝʩʪʚʘè.  

ʅʘ 2016 ʛʦʜ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʳʣ ʦʮʝʥʝʥ ʚ 

18 ʤʣʨʜ. ʜʦʣʣ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. ɺ ʨʝʡʪʠʥʛʝ ʩʪʨʘʥ ʧʦ 

ʦʙʲʝʤʘʤ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʚʪʦʨʫʶ ʩʪʨʦʯʢʫ, ʫʩʪʫʧʘʷ ʉʐɸ ʥʘ 5 ʤʣʨʜ. ʜʦʣʣ. [2]. ʋʨʦ-

ʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʥʝʨʝʰʝʥ-

ʥʳʭ ʧʨʦʙʣʝʤ: 

1) ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦ ʦʮʝʥʢʝ, ʘʥʘʣʠʟʫ, 

ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʢʦʥʪʨʦʣʶ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʤ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʪʘʢ ʢʘʢ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʫʙʲʝʢʪʠʚʥʦ-

ʩʪʴʶ ʨʘʩʯʝʪʦʚ ʠ ʠʭ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴʶ.  

2) ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʨʦʱʝ-

ʥʠʶ ʠ ʥʝʢʦʨʨʝʢʪʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʥʝʛʨʘʤʦʪʥʦ ʧʦʩʪʘʚʣʝʥʥʳʤ ʮʝʣʷʤ ʠ ʩʦʟʜʘʥʠʶ ʥʝʘʜʝʢʚʘʪʥʳʭ ʧʨʦʝʢʪʦʚ [3]. 

3) ʦʙʱʝʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʧʘʜ, ʧʨʠʚʝʜʰʠʡ ʢ ʩʥʠʞʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʠ [4]. ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ 2016 ʛʦʜʫ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 

4,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʘ ʦʙʲʝʤ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʚʦʚʩʝ ʩʥʠ-

ʟʠʣʩʷ ʥʘ 70%. ɹʘʥʢʦʚʩʢʠʡ, ʩʪʨʘʭʦʚʦʡ, ʬʦʥʜʦʚʳʡ, ʧʝʥʩʠʦʥʥʳʡ ʩʝʢʪʦʨʘ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ ʝʤʢʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ. 

4) ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʥʢʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʠʥʩʪ-

ʨʫʤʝʥʪ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʜʘʞʝ ʥʘ ʧʨʠʦʨʠʪʝʪ-

ʥʳʝ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʦʝʢʪʳ. 

ʇʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ, ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪ-

ʚʦ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʵʥʝʨʛʝʪʠʢʘ. ʆʜʥʘʢʦ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ, 



ʅ.ɺ. ʇʫʤʙʨʘʩʦʚʘ 

ʇʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʨʦʩʩʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥr ʤʠ ʨʠʩʢʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ» 
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ʚ ʩʠʣʫ ʩʳʨʴʝʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʣʘʙʦ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥ, ʦʩʥʦʚʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʜʝʪ 

ʥʘ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ. ʋʩʣʦʚʠʷ ʫʩʠʣʝʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʥʘ ʥʝʬʪʴ, ʚʳʨʘʙʦʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ, ʩʦʢʨʘʱʝʥʠʷ ʨʳʥʢʦʚ ʩʙʳ-

ʪʘ ʥʝʬʪʠ ʜʝʣʘʶʪ ʘʢʪʫʘʣʴʥʳʤ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʢʦʤʧʘʥʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʠʩʢʦʚ ʚ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʨʠʪʘʥʩʢʦʡ ʘʫʜʠʪʦʨʩʢʦʡ 

ʢʦʤʧʘʥʠʠ çʕʨʥʩʪ ʵʥʜ ʗʥʛè 2013 ʛʦʜʘ ʚʳʜʝʣʠʤ 10 ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʢʦʤʧʘʥʠʡ 

ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʦʨʘʥʞʠʨʦʚʘʥʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ: 

ç1. ʈʠʩʢʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 2. ʅʝʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʮʝʥ; ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʧʨʠ ʥʘʣʠʯʠʠ ʨʠʩʢʘ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʮʝʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 3. ɼʦʩʪʫʧ ʢ ʟʘʧʘʩʘʤ ʠʣʠ ʨʳʥʢʘʤ. 4. ʈʦʩʪ ʟʘʪʨʘʪ ʠ ʠʥʬʣʷ-

ʮʠʷ. 5. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 6. ʋʭʫʜʰʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʦ-

ʚʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ. 7. ɼʝʬʠʮʠʪ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ. 8. ʂʦʥʢʫʨʝʥʮʠʷ, ʚʳʟʚʘʥ-

ʥʘʷ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 9. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦ-

ʧʘʩʥʦʩʪʴ. 10. ʈʦʩʪ ʤʘʩʰʪʘʙʦʚ ʠ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʦʚ.è [5] 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʜʝʣʠʤ ʵʪʘʧʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʨʠʚʝʜʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʯʠʥ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʝʢʪʥʳʝ ʨʠʩʢʠ, ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  

ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʪʫʘʮʠʠ ʨʠʩʢʘ 

ˉ 

ʧ/ʧ 

ɺʠʜ ʨʠʩʢʘ ɺʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ  

(ʥʘ ʦʩʥʦʚʝ ʵʢʩ-

ʧʝʨʪʥʳʭ ʦʮʝʥʦʢ  

ʠ ʩʪʘʪʠʩʪʠʢʠ) 

ʇʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ 

ʇʦʩʣʝʜʩʪʚʠʷ  

ʨʝʘʣʠʟʘʮʠʠ  

ʩʠʪʫʘʮʠʠ ʨʠʩʢʘ 

ʕʪʘʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

1 ʈʠʩʢ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘ-

ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

0,17 ʅʝʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʝ ʧʨʦʝʢʪʠ-

ʨʦʚʱʠʢʠ, ʥʠʟʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʝʢʪʦʤ 

ʆʪʩʨʦʯʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞ-ʥʳʭ 

ʨʘʙʦʪ, ʧʫʩʢʘ ʦʙʲʝʢʪʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʧʦʥʝʩʝʥʠʝ ʫʙʳʪʢʦʚ 

ʟʘʢʘʟʯʠʢʦʤ 

2 ʈʠʩʢ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʦʡ ʦʧʣʘʪʳ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʝʡ ʩʦ ʩʪʦ-

ʨʦʥʳ ʟʘʢʘʟʯʠʢʘ 

0,06 ʇʣʦʭʦʝ ʬʠʥʘʥʩʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʢʘʟʯʠʢʘ, 

ʚʥʫʪʨʝʥʥʠʝ ʧʨʠʯʠʥʳ 

ʇʝʨʝʥʦʩ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

3 ʈʠʩʢ ʦʰʠʙʦʢ ʚ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩ-

ʥʦʚʘʥʠʠ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ 

0,19 ʅʝʘʜʝʢʚʘʪʥʘʷ ʦʮʝʥʢʘ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ, 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʫʱʝʩʪ-

ʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʝ  

ʇʦʥʝʩʝʥʠʝ ʟʘʢʘʟʯʠʢʦʤ 

ʫʙʳʪʢʦʚ ʚʧʣʦʪʴ ʜʦ ʥʝʦʢʫ-

ʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʛʦ ʧʨʦʝʢʪʘ 

ʕʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

4 ʈʠʩʢ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ 

0,08 ʅʝʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʝ ʩʪʨʦʠʪʝʣʠ, 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʟʘʚʝʨ-

ʰʝʥʠʝ ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘ-ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ  

ʆʪʩʨʦʯʢʘ ʚʚʝʜʝʥʠʷ ʦʙʲʝʢ-

ʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʥʝʩʝʥʠʝ 

ʫʙʳʪʢʦʚ ʟʘʢʘʟʯʠʢʦʤ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ˉ 

ʧ/ʧ 

ɺʠʜ ʨʠʩʢʘ ɺʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ  

(ʥʘ ʦʩʥʦʚʝ ʵʢʩ-

ʧʝʨʪʥʳʭ ʦʮʝʥʦʢ  

ʠ ʩʪʘʪʠʩʪʠʢʠ) 

ʇʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ 

ʇʦʩʣʝʜʩʪʚʠʷ  

ʨʝʘʣʠʟʘʮʠʠ  

ʩʠʪʫʘʮʠʠ ʨʠʩʢʘ 

5 ʈʠʩʢ ʥʝʠʩʧʦʣʥʝʥʠʷ 

ʢʨʝʜʠʪʥʳʭ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚ ʟʘʢʘʟʯʠʢʦʤ 

0,18 ʇʣʦʭʦʝ ʬʠʥʘʥʩʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʢʘʟʯʠʢʘ 

ɼʝʬʦʣʪ ʟʘʝʤʱʠʢʘ (ʟʘʢʘʟ-

ʯʠʢʘ), ʥʝʠʩʧʦʣʥʝʥʠʝ ʫʩ-

ʣʦʚʠʡ ʜʦʛʦʚʦʨʘ, ʧʦʥʝʩʝ-

ʥʠʝ ʫʙʳʪʢʦʚ ʧʨʦʝʢʪʥʦʡ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

6 ʈʠʩʢ ʦʰʠʙʦʢ ʚ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦ-

ʮʝʩʩʝ 

0,07 ʅʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʇʨʠʦʩʪʘʥʦʚʢʘ ʩʪʨʦʠʪʝʣʴ-

ʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ, ʧʦʥʝʩʝ-

ʥʠʝ ʫʙʳʪʢʦʚ ʟʘʢʘʟʯʠʢʦʤ 

ʕʪʘʧ ʵʢʩʧʣʫʘʪʘʮʠʠ 

7 ʈʠʩʢ ʥʝʚʳʭʦʜʘ ʥʘ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ 

ʧʨʦʝʢʪʥʫʶ ʤʦʱ-

ʥʦʩʪʴ 

0,08 ʆʰʠʙʢʠ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʧʨʦʙʣʝʤʳ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʅʝʜʦʧʦʣʫʯʝʥʠʝ ʟʘʢʘʟʯʠ-

ʢʦʤ ʧʨʠʙʳʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʩʥʠʞʝʥʠʷ ʦʙʦʨʦʪʘ ʧʨʦ-

ʜʫʢʮʠʠ 

8 ʈʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ 

ʧʨʦʜʫʢʮʠʠ 

015 ʀʟʤʝʥʝʥʠʷ ʚ ʢʦʥʲʶʥʢ-

ʪʫʨʝ ʨʳʥʢʘ, ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʝ, ʥʝʜʦʩʪʘʪʦʯ-

ʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʚʦʧʨʦ-

ʩʦʚ ʣʦʛʠʩʪʠʢʠ 

ʊʨʫʜʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ ʚʧʣʦʪʴ ʜʦ 

ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ 

ʛʨʫʟʦʦʙʦʨʦʪʘ 

9 ʈʠʩʢ ʘʚʘʨʠʠ ʥʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʪʘ-

ʜʠʠ  

0,02 ʆʰʠʙʢʠ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʚʝʜʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʜʠ-

ʚʝʨʩʠʷ, ʪʝʨʘʢʪ 

ʇʦʪʝʨʠ ʦʩʥʦʚʥʳʭ ʠ ʦʙʦ-

ʨʦʪʥʳʭ ʬʦʥʜʦʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ, ʛʠʙʝʣʴ ʧʝʨʩʦʥʘʣʘ 

 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘ-

ʤʠ [6,7,8,9]. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʦʚʳʭ 

ʩʠʪʫʘʮʠʡ. ʉʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʦʙʲʝʢʪʦʚ ʥʝʬʪʷʥʦʡ 

ʦʪʨʘʩʣʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 27 ʠʶʣʷ 

2010 ʛ. ˉ 225-ʌɿ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘ-

ʜʝʣʴʮʘ ʦʧʘʩʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʦʤ ʦʙʲʝʢ-

ʪʝè. ʆʜʥʘʢʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʩʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʦʚ ʥʘ ʧʨʦʝʢʪ-

ʥʦʡ ʩʪʘʜʠʠ, ʧʦʵʪʦʤʫ ʚʠʜʠʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ 

ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. ʉʪʨʘʭʦʚʘʥʠʝ ʛʘʨʘʥʪʠʨʫʝʪ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʪʨʘʭʦʚʘʪʝʣʷ (ʟʘʢʘʟʯʠʢʘ) ʦʪ 

ʫʱʝʨʙʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʝʢʪʥʦʛʦ ʮʠʢʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ ʢʘʢ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ 

ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʬʪʷʥʦʡ ʢʦʤʧʘʥʠʠ ʠ ʦʮʝʥʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʨʠʩʢʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʪʨʘʭʦʚʘʥʠʷ ʚʠʜʠʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ: 



ʅ.ɺ. ʇʫʤʙʨʘʩʦʚʘ 

ʇʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʨʦʩʩʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥr ʤʠ ʨʠʩʢʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ» 
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ȮɊɋɓɘɎɚɎɐɆɜɎɥ Ɏ 

ɔɜɋɓɐɆ ɚɆɐɘɔɖɔɈ 

ɖɎɗɐɔɈ

ȭɆɐɑɤɝɋɓɎɋ 

ɊɔɉɔɈɔɖɆ 

ɗɘɖɆɛɔɈɆɓɎɥ

ȶɆɍɖɆɇɔɘɐɆ 

ɕɖɔɋɐɘɆ

ȨɔɍɓɎɐɓɔɈɋɓɎɋ 

ɗɘɖɆɛɔɈɔɉɔ ɗɑəɝɆɥ

ȴɕɖɋɊɋɑɋɓɎɋ ɕɋɖɎɔɊɆ 

Ɏ ɖɆɍɒɋɖɆ ɗɘɖɆɛɔɈɔɏ 

ɈɡɕɑɆɘɡ

Ȩɖɋɒɥ 

 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʨʠʩʢʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʪʨʘʭʦʚʘʥʠʷ 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚʦʟʤʦʞʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʨʠʩʢʦʚ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʤ ʧʦ ʚʘʨʠʘʥʪʫ ʩʪʨʘʭʦʚʘʥʠʷ ʨʠʩʢʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʟʘʚʝʨʰʝ-

ʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʪ.ʢ. ʵʪʘ ʬʘʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʚ 

ʧʨʦʝʢʪʥʦʤ ʮʠʢʣʝ ʠ ʟʘʜʝʡʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ. ʂ ʦʙʲʝʢʪʘʤ ʩʪʨʘʭʦʚʘʥʠʷ 

ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʩʦʦʨʫʞʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ 

ʧʦ ʤʝʩʪʫ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʦʙʦʟʥʘʯʝʥʥʦʤ ʚ ʜʦʛʦʚʦʨʝ ʩʪʨʘ-

ʭʦʚʘʥʠʷ. 

ʆʙʳʯʥʦ ʧʦʢʨʳʪʠʝ ʫʱʝʨʙʘ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ. ʆʜʥʘʢʦ ʜʦʛʦʚʦʨʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʪʨʘ-

ʭʦʚʦʛʦ ʩʣʫʯʘʷ, ʵʪʘ ʧʨʘʢʪʠʢʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʧʦʢʨʳʪʠʝ ʚʠʟʠʪʦʚè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʘʪʫʩʘ ʧʦʜʨʷʜʯʠʢʘ (ʧʨʦʝʢʪʠʨʦʚʱʠʢ, ʩʪʨʦʠʪʝʣʴ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ), ʦʙʲʝʤ ʨʘʙʦʪ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʨʘʟʤʝʨ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦ-

ʛʦʚʦʨʘ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʨʘʭʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʝʱʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʫʱʝʨʙʘ ʢʦʤʧʘ-

ʥʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ, ʚʦʟʥʠʢʰʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʝʢʪʘ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢ ʫʙʳʪʦʢ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ ʧʦʩʣʝʧʫʩʢʦʚʳʭ ʛʘʨʘʥʪʠʡ-

ʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʥʳʭ 

ʨʘʙʦʪ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʝʬʝʢʪʘ ʠʣʠ ʩʪʦʠʤʦʩʪʠ ʟʘʤʝʥʳ ʜʝʬʝʢʪʥʦʛʦ ʫʟʣʘ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ ʠ ʦʞʠ-

ʜʘʝʤʳʡ ʵʬʬʝʢʪ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ 

ˉ 

ʧ/ʧ 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ  

ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʭʦʚʘʥʠʷ 

ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ  

ʦʪ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ 

1 ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘ-

ʭʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ 

ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʦʙʲʝʤʝ 20% ʦʪ ʩʪʦʠʤʦʩʪʠ ʧʨʦ-

ʝʢʪʥʳʭ ʨʘʙʦʪ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ (ʘʫʪ-

ʩʦʨʩʠʥʛʘ) 

ʉʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʦʙʲʝʢʪʘ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 58% 

2 ɿʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ ʧʦʩʣʝ-

ʧʫʩʢʦʚʳʭ ʛʘʨʘʥʪʠʡʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʉʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩ-

ʪʘʪʢʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʧʫʩʢʦ-

ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʥʘ 23% 

3 ʉʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʘ ʥʝʠʩʧʦʣʥʝʥʠʷ ʢʨʝʜʠʪ-

ʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʋʚʝʣʠʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʡ ʥʘ 17% 

 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʨʠʩʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ 

ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʩʪʨʘʭʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʩʪʘʚʢʫ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʫʚʝʣʠʯʠʪʴ ʯʠʩʪʫʶ ʪʝʢʫʱʫʶ ʩʪʦʠʤʦʩʪʴ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʧʨʦʝʢʪʘ (NPV). ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠ ʨʦʩʪ 

ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʠʙʳʣʠ ʧʨʦʝʢʪʘ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʬʘʢ-

ʪʦʨʦʚ. 
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PROJECT FINANCING IN  RUSSIA, PROJECT RISK 

MANAGEMENT FOR OIL I NDUSTRY 

N.V. Pumbrasova 

Key words: project financing, investment projects, project risks, risk management, the oil in-

dustry. 

 

The article discusses the features of project financing, its advantages, and analyzes contem-

porary domestic market for project financing on the basis of which identifies challenges and 

outlines actions for their resolution. Because of the high importance of the commodity sector 

companies in Russia, improvement and modernization of project management in the oil i n-

dustry is a relevant topic for research and transformation. 
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ɼ.ʄ. ʉʘʪʘʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʆ.ʉ. ʂʨʘʡʥʦʚʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

603062, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ɻʦʨʥʘʷ, 13 

ʇʈʆʎɽʉʉʅʓʁ ʇʆɼʍʆɼ ʂ ʋʏɽʊʋ ʀ ɸʅɸʃʀɿʋ ɿɸʊʈɸʊ  

ɺ ʉʀʉʊɽʄɽ ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪ-

ʚʠʷ, ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, ʫʣʫʯʰʝʥʠʝ, ʫʯʝʪ ʠ ʘʥʘʣʠʟ ʟʘʪʨʘʪ 

 

ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʠ ʘʥʘʣʠʟʫ ʨʘʩʭʦ-

ʜʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ISO 9001 ʢ ʩʠʩʪʝʤʥʦʤʫ ʫʧʨʘʚʣʝ-

ʥʠʶ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʮʝʩʩ, ʦʪʨʘʞʘʶʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʠʭ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥ ʠʭ ʧʝʨʚʠʯʥʳʡ ʨʘʩʯʝʪ ʟʘ ʪʨʠ ʢʚʘʨʪʘʣʘ 2017 ʛ. ʆʧʨʝ-

ʜʝʣʝʥʳ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʚ 

ʚʠʜʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝ-

ʥʠʝ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ, ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ 

ʦʪʨʳʚʝ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʆʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʧʫʩʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʜʘʣʝʝ ʚ ʩʪʘʪʴʝ ï ʉʄʂ) ʧʦ ʩʪʘʥʜʘʨʪʘʤ ISO 

ʩʝʨʠʠ 9000. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʉʄʂ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, ʪ.ʝ. 

ʫʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʩʠʩʪʝʤʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʉʄʂ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦ-

ʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʝ ʢʘʯʝʩʪʚʦʤ ʠ ʠʟ-

ʜʝʨʞʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʢʘʟʯʠʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʦʛʦʚʦʨʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ ʪʨʝʙʫʶʪ ʦʪ ʩʚʦʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ, ʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʚʟʘʠʤʦʩʚʷʟʠ ʵʪʠʭ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ʨʝʜʢʦ ʫʜʝʣʷʝʪʩʷ 

ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʟʘʪʨʘʪʘʤ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʝʜ-

ʥʘʟʥʘʯʘʝʪʩʷ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʥʦ ʠ ʚʳʨʘʙʦʪʢʝ ʚʩʝʡ ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ, ʟʥʘʯʠʪ, ʠʭ 

ʫʯʝʪ ʠ ʘʥʘʣʠʟ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʜ ʟʘʪʨʘʪʘʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʥʠʤʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʛʘʨʘʥʪʠʶ ʢʘʯʝ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ), ʘ ʪʘʢʞʝ ʥʘ ʧʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ 

ʠʩʧʨʘʚʣʝʥʠʷ ʙʨʘʢʘ ʠʣʠ ʫʪʠʣʠʟʘʮʠʠ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ (ʟʘʪʨʘʪʳ ʠʟ-ʟʘ ʥʝ-

ʩʦʦʪʚʝʪʩʪʚʠʡ). ɿʘʪʨʘʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʪʨʘʪʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʝ ʦʧʝʨʘʮʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʟʘʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʥʘ-

ʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ). ɿʘʪʨʘʪʳ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ï ʵʪʦ ʩʪʦʠʤʦʩʪʴ ʟʘ-

ʪʨʘʯʝʥʥʳʭ ʚʨʝʤʝʥʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʩʩʦʤ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝ-

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʵʪʘʧʘʭ ʧʦʩʪʫʧʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʛʨʫʟʢʠ [2, 3]. 

ʋʯʝʪ ʠ ʘʥʘʣʠʟ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ. ʋʯʝʪ ʠ ʘʥʘʣʠʟ ʟʘʪʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʧʨʦʮʝʩʩʦʚ 

ʉʄʂ. 

ʆʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʩ ʫʯʝʪʦʤ ʵʪʘ-

ʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʟʘʪʨʘʪ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʦʜʝʣʴ 

ʟʘʪʨʘʪ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʨʘʙʦʪ, ʧʦʜʣʝʞʘʱʠʭ ʫʧʨʘʚ-

ʣʝʥʠʶ, ʠ ʦʪʥʝʩʝʥʠʷ ʠʭ ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ [4]. 

ʄʦʜʝʣʴ ʟʘʪʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʶʙʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘʩʪʦʷ-

ʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʮʝʩʩʘ ʠʭ 

ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʢʦʤʧʣʝʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʅʂʋ).  

ʅʂʋ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʫʩʪʨʦʡʩʪʚʘ-

ʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ, ʟʘʱʠʪʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʠʟʛʦ-

ʪʦʚʠʪʝʣʝʤ ʅʂʋ ʥʘ ʝʜʠʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʥʦʚʝ ʩʦ ʚʩʝʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ [5]. 

ʅʂʋ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʅʂʋ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʠʝʤʘ, ʫʯʝʪʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆ ʧʨʠʦʨʠʪʝʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʯʝʪʫ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʠʥʷ-

ʪʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʵʢʦʥʦʤʠʢʝ ʢʘʯʝʩʪʚʘ ɻʆʉʊ ʈ 52380.1-2005 çʈʫʢʦʚʦ-

ʜʩʪʚʦ ʧʦ ʵʢʦʥʦʤʠʢʝ ʢʘʯʝʩʪʚʘ. ʏʘʩʪʴ 1. ʄʦʜʝʣʴ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩè ʠ ɻʆʉʊ ʈ 52380.2-

2005 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʦʥʦʤʠʢʝ ʢʘʯʝʩʪʚʘ. ʏʘʩʪʴ 2. ʄʦʜʝʣʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʦʮʝʥʢʠ 

ʠ ʦʪʢʘʟʦʚè [3, 4]. 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʭʦʟʷʠʥʘ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʪʱʘʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʠ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʫʯʝʪʘ. ʄʦʜʝʣʴ ʟʘʪʨʘʪ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʛʫʣʷʨʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-

ʥʭr ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʙʠʣʴʥʦʡ, ʯʪʦ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʝʨʠʦʜʘʤʠ ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʪʝʥʜʝʥʮʠʷʤʠ 

ʚ ʟʘʪʨʘʪʘʭ [6]. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʠ ʘʥʘʣʠʟʫ ʟʘʪʨʘʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʅʂʋ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʵʪʘʧʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʅʂʋ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʆʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʯʘʩʪʝʡ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʷʚʣʷʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ï 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʅʂʋ, ʚʢʣʶʯʘʷ ʚʭʦʜʥʦʡ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝ-

ʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ) [7]. 

ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʤʝʪʘʣʣʦʚ, ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠ ʧʨʦʯʠʭ ʤʘʪʝʨʠʘʣʦʚ), ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ. ʄʝʪʘʣʣʳ, ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ ʠ ʧʨʦʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʦʬʦʨʤʣʷʶʪʩʷ ʨʝʢʣʘʤʘʮʠʝʡ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʘʜʨʝʩ ʧʦʩʪʘʚʱʠʢʘ.  

 



ɼ.ʄ. ʉʘʪʘʝʚʘ, ʆ.ʉ. ʂʨʘʡʥʦʚʘ 
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ʂʦʤʧʣʝʢʪʫʶʱʠʝ 
ʠʟʜʝʣʠʷ 

 
ʉʢʣʘʜ 

ɿʘʛʦʪʦʚʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 
- ʨʝʟʢʘ ʣʠʩʪʦʚ ʤʝʪʘʣʣʘ ʥʘ ʟʘʛʦʪʦʚʢʠ 
ʛʠʣʴʦʪʠʥʦʡ; 
- ʩʚʝʨʣʦʚʢʘ ʦʪʚʝʨʩʪʠʡ ʥʘ 
ʩʚʝʨʣʠʣʴʥʦʤ ʩʪʘʥʢʝ. 

ʍʦʣʦʜʥʦʰʪʘʤʧʦʚʦʯʥʳʡ ʫʯʘʩʪʦʢ 
- ʛʠʙʢʘ ʜʝʪʘʣʝʡ ʥʘ ʰʪʘʤʧʝ. 

ʉʚʘʨʦʯʥʳʡ ʫʯʘʩʪʦʢ 
- ʩʚʘʨʢʘ ʜʝʪʘʣʝʡ ʥʘ ʩʚʘʨʦʯʥʦʤ 
ʧʦʣʫʘʚʪʦʤʘʪʝ. 

ʉʣʝʩʘʨʥʳʡ ʫʯʘʩʪʦʢ 
- ʥʘʨʝʟʢʘ ʨʝʟʴʙʳ ʥʘ ʩʚʝʨʣʠʣʴʥʦʤ 
ʩʪʘʥʢʝ ʧʨʠ ʧʦʤʦʱʠ ʤʘʰʠʥʥʦʛʦ 
ʤʝʪʯʠʢʘ; 
- ʟʘʧʠʣʠʚʘʥʠʝ ʟʘʫʩʝʥʮʝʚ ʠ 
ʧʨʠʪʫʧʣʝʥʠʝ ʦʩʪʨʳʭ ʢʨʦʤʦʢ; 
- ʟʘʯʠʩʪʢʘ ʤʝʩʪ ʩʚʘʨʢʠ ʦʪ ʦʢʘʣʠʥʳ ʠ 
ʙʨʳʟʛ ʤʝʪʘʣʣʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ 
ʰʣʝʡʬ-ʤʘʰʠʥʢʦʡ. 

ʄʘʣʷʨʥʳʡ ʫʯʘʩʪʦʢ 
- ʥʘʥʝʩʝʥʠʝ ʧʦʢʨʳʪʠʷ ʩ 
ʧʦʤʦʱʴʶ ʨʫʯʥʳʭ 
ʢʨʘʩʢʦʧʫʣʴʪʦʚ; 
- ʩʫʰʢʘ ʠʟʜʝʣʠʡ ʚ ʩʫʰʠʣʴʥʦʡ 
ʧʝʯʠ. 

ɻʘʣʴʚʘʥʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ 
- ʥʘʥʝʩʝʥʠʝ ʤʝʜʥʦʛʦ 
ʧʦʢʨʳʪʠʷ ʥʘ ʙʦʙʳʰʢʫ 

ʉʙʦʨʦʯʥʳʡ ʫʯʘʩʪʦʢ 
- ʫʩʪʘʥʦʚʢʘ ʙʦʣʪʦʚ ʚ ʙʦʙʳʰʢʫ 
ʧʘʥʝʣʠ; 
- ʟʘʢʨʝʧʣʝʥʠʝ ʧʘʥʝʣʠ ʚʠʥʪʘʤʠ 
ʥʘ ʢʘʨʢʘʩ; 
- ʰʠʥʦʚʢʘ; 
- ʫʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʚʳʢʣʶʯʘʪʝʣʝʡ, ʩʯʝʪʯʠʢʦʚ; 
- ʫʩʪʘʥʦʚʢʘ ʟʘʤʢʦʚ; 
- ʤʘʨʢʠʨʦʚʢʘ. 

ʇʨʠʝʤʢʘ ʛʦʪʦʚʳʭ ʅʂʋ 
ʦʪʜʝʣʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ 
- ʦʩʤʦʪʨ, ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ 

ʩʙʦʨʢʠ; 
- ʧʨʦʚʝʨʢʘ ʛʘʙʘʨʠʪʥʳʭ 
ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ; 

- ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ 
ʧʦʢʨʳʪʠʡ; 

- ʢʦʥʪʨʦʣʴ ʤʘʨʢʠʨʦʚʢʠ; 
- ʢʦʥʪʨʦʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʦʣʷʮʠʠ; 
- ʠʩʧʳʪʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ; 

- ʧʨʦʚʝʨʢʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 
ʮʝʧʠ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʫʧʘʢʦʚʢʠ. 

ʋʧʘʢʦʚʢʘ 

ʍʨʘʥʝʥʠʝ 

ʈʝʘʣʠʟʘʮʠʷ ʅʂʋ 

ʂʦʥʪʨʦʣʴ  
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʝʪʘʣʝʡ 
ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ. 
ʇʨʦʚʝʨʢʘ ʜʠʘʤʝʪʨʦʚ 
ʦʪʚʝʨʩʪʠʡ ʩ ʧʦʤʦʱʴʶ 

ʢʘʣʠʙʨʘ ï ʧʨʦʙʢʠ ʛʣʘʜʢʦʡ. 

ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʤʝʪʘʣʣʘ, ʣʘʢʦʢʨʘʩʦʯʥʳʭ 
ʠʟʜʝʣʠʡ, ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ 

ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 
ʩʚʘʨʥʳʭ ʰʚʦʚ. ʇʨʦʚʝʨʢʘ 
ʥʘʣʠʯʠʷ ʥʝʧʨʦʚʘʨʦʚ. 

ʂʦʥʪʨʦʣʴ ʨʝʟʴʙʦʚʳʭ 
ʦʪʚʝʨʩʪʠʡ ʨʝʟʴʙʦʚʳʤʠ 
ʢʘʣʠʙʨʘʤʠ. ɺʠʟʫʘʣʴʥʳʡ  

ʦʩʤʦʪʨ ʤʝʩʪ ʩʚʘʨʢʠ. 

ɺʠʟʫʘʣʴʥʳʡ 
ʢʦʥʪʨʦʣʴ ʤʝʩʪ 
ʧʦʢʨʳʪʠʷ ʥʘ 

ʥʘʣʠʯʠʝ ʚʟʜʫʪʠʡ ʠ 

ʧʦʪʝʢʦʚ. 

ʂʦʥʪʨʦʣʴ 
ʟʘʱʠʪʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʢʨʳʪʠʷ. 

ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 
ʜʝʪʘʣʝʡ ʥʘ ʥʘʣʠʯʠʝ 
ʨʘʟʨʳʚʦʚ ʤʝʪʘʣʣʘ. 

ʄʝʪʘʣʣ  ʃʘʢʦʢʨʘʩʦʯʥʳʝ 
ʠʟʜʝʣʠʷ 

 

ʈʠʩ. 1. ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʅʂʋ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʠ ʠʟʲʷʪʠʷ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʘʭ [8]. ʆʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ. 

ʇʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʛʦʪʦʚʦʛʦ ʅʂʋ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʙʲʝʤʝ 

100%. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʦʩʤʦʪʨ, ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ, ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʚʢʣʶʯʝʥʠʷ ï ʦʪʢʣʶʯʝʥʠʷ ʘʧʧʘʨʘʪʦʚ; ʦʪʩʫʪʩʪʚʠʝ ʦʩʣʘʙʣʝʥʠʷ 

ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ; ʧʨʦʚʝʨʢʘ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ; ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ 

ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʧʨʝʜʤʝʪ ʩʪʦʡʢʦʩʪʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳ-

ʪʠʡ; ʢʦʥʪʨʦʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ; ʠʩʧʳʪʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷ-

ʮʠʠ; ʧʨʦʚʝʨʢʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʮʝʧʠ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ; ʢʦʥʪʨʦʣʴ ʫʧʘʢʦʚʢʠ. 

ʇʦ ʢʘʞʜʦʤʫ ʵʪʘʧʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ ʟʘʪʨʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʠ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʢʘʪʝʛʦʨʠʷʤ: ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʠ ʟʘʪʨʘʪʳ, ʚʳʟʚʘʥʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ ʠ (ʨʠʩʫʥʦʢ 2) . ɺ ʧʦʜʦʙʥʦʤ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʣʴ 

ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʪʨʘʞʘʝʪ ʧʦʣʥʳʝ ʟʘʪʨʘʪʳ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʥʝ ʧʨʦʠʟʚʦʣʴʥʦ ʦʧ-

ʨʝʜʝʣʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʘʯʝʩʪʚʦ [9]. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʇʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ 

ʆʪʢʘʟ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʩʥʘʱʝʥʠʷ (ʩʪʘʥʦʢ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪ) 

ʉʪʘʜʠʷ 
ʦʙʝʩʧʝʯʝʥʠʷ 
ʤʘʪʝʨʠʘʣʘʤʠ ʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ 

ɿʘʢʫʧʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ 
ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʍʨʘʥʝʥʠʝ ʥʘ ʩʢʣʘʜʝ 

ɺʦʟʚʨʘʪ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʧʦʩʪʘʚʱʠʢʫ 

ʇʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ 
ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʉʪʘʜʠʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʙʦʣʦʯʢʠ ʅʂʋ 

ʈʝʟʢʘ ʤʝʪʘʣʣʘ 

ʉʚʝʨʣʦʚʢʘ ʦʪʚʝʨʩʪʠʡ 

ɻʠʙʢʘ ʜʝʪʘʣʝʡ 

ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 

ʅʘʨʝʟʢʘ ʨʝʟʴʙʳ 

ɿʘʯʠʩʪʢʘ ʤʝʩʪ ʩʚʘʨʢʠ 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʀʩʧʨʘʚʣʝʥʠʝ ʙʨʘʢʘ  

ʅʘʥʝʩʝʥʠʝ ʧʦʢʨʳʪʠʷ 

ʉʫʰʢʘ ʠʟʜʝʣʠʡ 

ʋʪʠʣʠʟʘʮʠʷ ʟʘʙʨʘʢʦʚʘʥʥʳʭ 
ʠʟʜʝʣʠʡ 

ʉʪʘʜʠʷ ʩʙʦʨʢʠ 

ʅʂʋ 

ʂʨʝʧʣʝʥʠʝ ʜʝʪʘʣʝʡ 

ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 
ʠʟʜʝʣʠʡ 

ʀʩʧʨʘʚʣʝʥʠʝ ʙʨʘʢʘ 

ʋʪʠʣʠʟʘʮʠʷ ʙʨʘʢʦʚʘʥʥʳʭ 
ʠʟʜʝʣʠʡ 

ʉʪʘʜʠʷ 

ʨʝʘʣʠʟʘʮʠʠ 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʇʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʋʧʘʢʦʚʢʘ  

ʍʨʘʥʝʥʠʝ  

ʂʦʥʪʨʦʣʴ ʟʘ ʦʪʛʨʫʟʢʦʡ 

ʇʦʪʝʨʠ, ʚʳʟʳʚʘʝʤʳʝ 
ʟʘʜʝʨʞʢʘʤʠ ʠʣʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʦʩʪʘʚʢʦʡ 
ʧʨʦʜʫʢʮʠʠ 

ɺʦʟʚʨʘʪ ʧʨʦʜʫʢʮʠʠ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʷ 

ʈʝʤʦʥʪ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ 

    ɿʘʪʨʘʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ                             ʉʊɸɼʀʗ                            ɿʘʪʨʘʪʳ ʚʩʣʝʜʩʪʚʠʝ 
                                                                                                                          ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʅʂʋ 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 

ʈ ʀʉʆ 9001-2015 [5] ʢ ʩʠʩʪʝʤʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʮʝʩʩ, ʦʪʨʘʞʘʶʱʠʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ (ʨʠʩʫʥʦʢ 3). 

 



ɼ.ʄ. ʉʘʪʘʝʚʘ, ʆ.ʉ. ʂʨʘʡʥʦʚʘ 
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 1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʇʦʣʠʪʠʢʘ ʚ 
ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 

ʎʝʣʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ (ʉʥʠʞʝʥʠʝ 
ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʅʂʋ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ) 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ 

2. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʅʂʋ 

ʉʣʫʞʙʘ ʢʘʯʝʩʪʚʘ 

3. ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʧʦ ʟʘʪʨʘʪʘʤ ʥʘ ʢʘʯʝʩʪʚʦ 

ʉʣʫʞʙʘ ʢʘʯʝʩʪʚʘ 

4. ɸʥʘʣʠʟ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ɻʨʫʧʧʘ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʉʄʂ 

ʄʦʜʝʣʴ ʟʘʪʨʘʪ  
ʥʘ ʢʘʯʝʩʪʚʦ 

ʆʪʯʝʪ ʧʦ ʟʘʪʨʘʪʘʤ ʥʘ ʢʘʯʝʩʪʚʦ 

5. ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ 

ɻʨʫʧʧʘ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʉʄʂ 
 

ʉʚʦʜʥʳʡ ʦʪʯʝʪ 

6. ɺʥʝʜʨʝʥʠʝ ʫʣʫʯʰʝʥʠʡ 

ʉʣʫʞʙʘ ʢʘʯʝʩʪʚʘ 

ʇʣʘʥ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʈʝʟʫʣʴʪʘʪʳ 
ʢʦʥʪʨʦʣʷ 
ʢʘʯʝʩʪʚʘ 

 

ʈʠʩ. 3. ʇʨʦʮʝʩʩ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʅʘʧʨʘʚʣʝʥʠʷ ʫʣʫʯʰʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʚ 

ʬʦʨʤʝ ʇʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʘ ʩʧʦʩʦʙʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʝʞʝʛʦʜʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʎʝʣʷʭ ʧʦ ʢʘʯʝʩʪʚʫ. ɺ ʎʝʣʠ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʥʘʤʝʨʝʥʠʷ ʧʦ ʩʥʠʞʝ-

ʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʪʨʘʪ (ʨʠ-

ʩʫʥʦʢ 2) ʩʣʝʜʫʝʪ ʨʝʛʫʣʷʨʥʦ (ʥʘʧʨʠʤʝʨ, ʨʘʟ ʚ ʢʚʘʨʪʘʣ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ ʜʘʥʥʳʭ ʠ 

ʧʨʦʚʦʜʠʪʴ ʠʭ ʘʥʘʣʠʟ.  

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘʪʨʘʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʟʘʪʨʘʪ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʙʳʪʦʯʥʳʝ ʨʝʩʫʨʩʳ [10]. ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘ-

ʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ (1): 

ʦʙ

i

ʟʧ

i

ʵʥ

i

ʤ

ii ɿɿɿɿɿ +++=  (1), 

ʛʜʝ ʤ
iɿ  ï ʟʘʪʨʘʪʳ ʥʘ ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʳ, 

ʵʥ

iɿ  ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, 

ʟʧ

iɿ  ï ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʣʦʛʦʚʳʝ ʦʪʯʠʩʣʝʥʠʷ, 

ʦʙ

iɿ  ï ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɸʥʘʣʠʟ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʥʘ ʩʦʚʝʱʘ-

ʥʠʷʭ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʉʄʂ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ï ʧʨʦʝʢʪ ʧʨʦʮʝʩʩʘ ʠʣʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ. 

ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʞʝʣʘʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʦʥʘ ʜʦʣʞʥʘ ʩʥʘʯʘʣʘ ʚʳʷʩʥʠʪʴ, ʝʩʪʴ ʣʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʠ ʧʨʝʜʫ-

ʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʚ ʬʦʨʤʝ ʇʣʘʥʘ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʥʝʜʨʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʠʩ-

ʧʦʣʥʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʥʝʤ ʜʝʡʩʪʚʠʡ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʦʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ. 

ʆʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʅʂʋ ʟʘ 3 ʢʚʘʨʪʘʣʘ 2017ʛ. 

ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʥʠʢʘʶʪ ʥʘ ʩʪʘʜʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ. ɿʜʝʩʴ ʟʘʪʨʘʪʳ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʩʪʘʚʠʣʠ 

14% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʣʫʯʘʷʤʠ ʷʚʣʷʝʪʩʷ 

ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʠʩʪʦʚʦʛʦ 

ʤʝʪʘʣʣʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢʠ ʧʨʦʩʪʦʝʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʡʪʠ ʧʫʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʠʤʝʥʥʦ ʵʪʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʩʪʘʜʠʠ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʜʘʥʥʳʭ ʧʦʪʝʨʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʣʠʩ-

ʪʦʚʦʛʦ ʤʝʪʘʣʣʘ; 

ï ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʦʚ ʧʦʩʪʘʚʱʠʢʘ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩ-

ʥʦʚʝ. 

ɺ ʦʙʱʝʡ ʜʦʣʝ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ, ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʠʣʠ 36%. ɼʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʟʘʪʨʘʪ ʥʘ ʢʦʥʪʨʦʣʴ ʦʙʫʩʣʦʚʣʝʥ ʩʧʝʮʠʬʠʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʂʋ, ʢʘʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʝʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 36% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ, ʪ.ʢ. ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʣʘʤʘʮʠʡ 

ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝ ʧʦʩʪʫʧʘʣʦ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʮʝʥʪ ʟʘʪʨʘʪ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʧʦʪʝ-

ʨʠ (ʠʩʧʨʘʚʣʝʥʠʝ ʙʨʘʢʘ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ) ï 16%. ʅʘʠ-

ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʙʨʘʢʘ ʚʳʷʚʣʝʥ ʥʘ ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʦʯʥʦʤ ʠ ʩʣʝʩʘʨʥʦʤ ʫʯʘʩʪʢʘʭ ï 

ʫʯʘʩʪʢʘʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʯʠʥʘʤʠ ʙʨʘʢʘ ʯʘʱʝ ʚʩʝʛʦ ʩʪʘʥʦʚʷʪʩʷ: 

ï ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʟʘʯʠʩʪʢʘ ʤʝʩʪ ʩʚʘʨʢʠ; 

ï ʠʟʥʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ. 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʯʠʥ ʙʨʘʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʪʠ-

ʨʫʶʱʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʠʭ ʧʦʚʪʦʨʥʦʛʦ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ [11]. ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʩʣʝʜʫʝʪ ʦʪʨʘʟʠʪʴ ʚ ʇʣʘʥʝ ʧʦ ʫʣʫʯ-

ʰʝʥʠʶ ʢʘʯʝʩʪʚʘ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʠ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʪʨʘʪ 

ʥʘ ʢʘʯʝʩʪʚʦ, ʚʳʙʨʘʚ ʜʚʘ ʦʪʯʝʪʥʳʭ ʧʝʨʠʦʜʘ (ʜʦ ʠ ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ). ɺ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʙʨʘʢʘ ʠ/ʠʣʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʅʂʋ, ʩʣʝʜʫʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʨʝʜʧʨʠʥʷʪʳʭ ʜʝʡʩʪʚʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ. ɺʘʞʥʦ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʚʳʨʘʞʘʣʠʩʴ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʘ ʧʫʪʝʡ 



ɼ.ʄ. ʉʘʪʘʝʚʘ, ʆ.ʉ. ʂʨʘʡʥʦʚʘ 
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ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʟʘ-

ʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʪʨʘʞʘʶʪ ʪʘʢʠʝ ʧʨʠʥʮʠʧʳ ʉʄʂ, ʢʘʢ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 

ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ [12]. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʜʝʡʩʪʚʠʡ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʘʧʘʭ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ, ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʧʦ ʜʚʫʤ ʢʘʪʝʛʦʨʠʷʤ: ʟʘʪʨʘʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʨʝʰʝʥʠʡ, ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʅʂʋ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʦʙʱʝʡ ʜʦʣʝ ʨʘʩʭʦʜʦʚ ʟʘ ʪʨʠ ʢʚʘʨʪʘʣʘ 2017 ʛ., ʦʧʨʝ-

ʜʝʣʝʥʳ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 

ʈʝʰʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ, ʤʦʛʫʪ ʩʪʘʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʋ ʠ ʧʦʣʫʯʝ-

ʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 
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The article substantiates the application of the process approach to accounting and cost 

analysis based on the developed model of quality costs. To effectively manage the cost of 

quality, taking into account the requirements of ISO 9001 for system management, a process 

has been developed that reflects the sequence of necessary actions for their accounting and 

analysis, their initial calculation for the three quarters of 2017.the reasons for the emergence 

of inconsistencies are Determined, measures to eliminate them in the form of corrective ac-

tions are proposed. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 09.04.2018 ʛ. 
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ʄ.ʀ. ɸʨʫʩʪʘʤʦʚʘ 
ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 
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ʋɼʂ 656.078 

 
ʄ.ʀ. ɸʨʫʩʪʘʤʦʚʘ, ʘʩʧʠʨʘʥʪ, ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʀʅʍ)  

344002, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʫʣ. ɹ. ʉʘʜʦʚʘʷ, 69 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ  

ʊʈɸʅʉʇʆʈʊʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ɹɸʃɸʅʉɸ  

ɸɿʆɺʆ-ʏɽʈʅʆʄʆʈʉʂʆɻʆ ɹɸʉʉɽʁʅɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʙʘʩʩʝʡʥ, 

ʧʦʨʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʨʩʢʠʝ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ. 

 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʧʨʦʚʦʜʠʪ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠʩʭʦʜʷ ʠʟ ʵʤʧʠʨʠʯʝʩʢʦʡ ʦʮʝʥ-

ʢʠ ʜʠʥʘʤʠʢʠ ʦʙʲʝʤʦʚ ʧʝʨʝʚʘʣʢʠ ʛʨʫʟʦʚ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʧʦʩʣʝʜʥʠʭ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚ ɸʟʦʚʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ɼʨʘʡʚʝʨʦʤ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʢʘ, ʥʦ ʠ 

ʛʝʦʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʋʢ-

ʨʘʠʥʳ, ʊʫʨʮʠʠ, ʈʫʤʳʥʠʠ ʠ ɹʦʣʛʘʨʠʠ ʢʘʢ ʩʪʨʘʥ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ 

ʧʦʨʪʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʵʢʩʧʦʨʪʘ, ʠʤʧʦʨʪʘ 

ʠ ʪʨʘʥʟʠʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ, 

ʥʦ ʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʢʣʶʯʝʥʠʷ ʩʪʨʘʥʳ ʚ ʨʘʟʣʠʯʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʩʪʝ-

ʧʝʥʠ ʢʦʥʬʨʦʥʪʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚʳʚʝʜʝʥʠʷ 

ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʩ ʧʦʨʪʦʚ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʝʝ ʜʣʷ ʈʦʩʩʠʠ ʤʝʞʜʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʠ ʶʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤʠ.  

ʅʦʚʳʝ ʟʘʜʘʯʠ ʧʦ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʂʨʳʤʘ ʠ ʢʨʳʤʩʢʠʭ ʧʦʨʪʦʚ ʚʦʟ-

ʥʠʢʣʠ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʠʭ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʳʛʦʜʥʳʤ. ʈʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʥʝʩʝʪ ʧʨʷ-

ʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ ʩʥʷʪʠʝ ʨʦʩʩʠʡʩʢʠʭ ʛʨʫʟʦʚ ʩ ʧʦʨʪʦʚ ʇʨʠʙʘʣʪʠʡʩʢʠʭ ʩʪʨʘʥ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ, ʨʘʚʥʦ ʢʘʢ ʠ ʠʭ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʤ-

ʧʣʝʢʩʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥ ʦʙʰʠʨʥʳʡ ʤʘʩʩʠʚ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʚʦ-

ʜʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʩʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʬʝʨʳ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʦʨʪʦʚʦʡ ʩʬʝʨʳ ʈʦʩʩʠʠ, ʜʘʥʥʳʝ ʦʪʯʝʪʥʦʩʪʠ ʅʦʚʦ-

ʨʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʦʨʪʘ (ʅʄʊʇ), ʜʘʥʥʳʝ ʧʦ ʨʘʟʚʠʪʠʶ ʧʦʨʪʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʋʢʨʘʠʥʳ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: ʩʠʩ-

ʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʉɺʆʊ-ʘʥʘʣʠʟʘ, ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ, ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʡ ʠ ʜʨ. 

ɺʚʠʜʫ ʦʙʲʝʢʪʠʚʥʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʧʦ ɹʦʣʛʘʨʠʠ ʠ ʊʫʨʮʠʠ, ʠʩʭʦ-

ʜʷ ʠʭ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʨʘʩʯʝʪʦʚ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚ 2013ï2016 ʛʛ. ʠʤʝʣʠ ʧʦʨʪʳ ʄʦʣʜʦ-

ʚʳ ʠ ʈʦʩʩʠʠ, ʘ ʙʝʟʦʛʦʚʦʨʦʯʥʳʤ ʣʠʜʝʨʦʤ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʠʨʦʩʪʫ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚʳ-

ʩʪʫʧʘʝʪ ʈʦʩʩʠʷ + 41,1% ʢ 2013 ʛ.  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʦʨʪʳ ʋʢʨʘʠʥʳ ʧʦʢʘʟʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʥʝʩʤʦʪʨʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʥʘ ʪʦ, ʯʪʦ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʛʨʫʟʦʚʦʡ ʙʘʟʳ, ʪʨʘʥʟʠʪʥʳʭ ʠ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ 

ʧʦʨʪʦʚ ʂʨʳʤʘ ʥʘ ʯʝʨʥʦʤʦʨʩʢʠʝ ʧʦʨʪʳ ʋʢʨʘʠʥʳ ʚ ʮʝʣʦʤ ʥʝ ʷʚʣʷʣʘʩʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʙʘʣʘʥʩʘ ʚ ɸʟʦʚʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʟʠʮʠʡ: 

ï ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʦʪʜʝʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʦʪʛʨʫʟʦʢ ʩ 

ʧʦʨʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʤʧʦʨʪʘ ʚ ʩʣʫʯʘʝ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʤʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

[1];  

ï ʜʠʥʘʤʠʢʘ ʪʨʘʥʟʠʪʥʦʛʦ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʚʝʢʪʦʨʘ, ʣʦʛʠʢʠ ʠ ʫʨʦʚʥʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʠ ʩʪʨʘʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʨʠʜʦʨʳ; [2] 

ï ʧʝʨʩʧʝʢʪʠʚʳ ʠʟʤʝʥʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʝʛʠʦʥʝ [3]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʣʴʟʷ ʩʤʝʰʠʚʘʪʴ ʧʨʦʙʣʝʤʘ-

ʪʠʢʫ ʪʨʘʥʩʧʦʨʪʘ ʩ ʧʦʩʣʝʜʥʠʤʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʥʝʣʴʟʷ ʠʤʠ ʠ ʧʨʝʥʝʙʨʝʛʘʪʴ. 

ʊʘʙʣʠʮʘ 1  

ɼʠʥʘʤʠʢʘ ʛʨʫʟʦʦʙʦʨʦʪʘ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʏʝʨʥʦʤʦʨʩʢʦ-ɸʟʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ  

(ʩ ʛʨʫʟʦʦʙʦʨʦʪʦʤ 100 ʪʳʩ. ʪʦʥʥ ʠ ʙʦʣʝʝ) ʧʦ ʩʪʨʘʥʘʤ ʚ 2013ï2016 ʛʛ. (ʉʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ) 

ʉʪʨʘʥʘ 2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʚ 2013ï2016 ʛʛ., % 

ʈʦʩʩʠʷ 173 206,6 223,4 244,1 41,10 

ʋʢʨʘʠʥʘ (ʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʳʝ ʧʦʨʪʳ) 

138,2 143,9 146,7 131,7 -4,70 

ʇʦʨʪʳ ʂʨʳʤʘ (ʈʦʩʩʠʷ) 13,8 7 9,5 - - 

ʈʫʤʳʥʠʷ 55,1 55,6 56,3 59,42 7,84 

ɹʦʣʛʘʨʠʷ 26,2 24,5 24,1 - - 

ɻʨʫʟʠʷ 22,5 19,9 19,2 17,6 -21,78 

ʊʫʨʮʠʷ 17,8 15,1 16,1 - - 

ʄʦʣʜʦʚʘ 0,4 0,68 0,87 0,86 115,00 

ʀʪʦʛʦ: 447 473,3 496,2 - - 

 

ɺ ʢʦʥʪʝʢʩʪʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʨʝʟʦʚ ʚ ʦʮʝʥʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦ-

ʩʘ ʘʢʮʝʥʪʠʨʫʝʤ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʥʘ ʫʯʘʩʪʠʠ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʬʘʢʪʦʨʦʤ ʨʘʩʪʫʱʝʛʦ ʚʣʠʷʥʠʷ ʈʦʩʩʠʠ ʥʘ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠ-

ʪʠʝ ʝʝ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʫʚʷʟʘʥʦ ʩ ʥʘʨʘʱʠʚʘʥʠʝʤ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʚʠʪʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦ-

ʥʠʤʘʪʴ ʣʦʛʠʢʫ, ʚ ʢʦʪʦʨʦʡ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʵʪʘ ʩʚʷʟʢʘ.  

çʆʩʥʦʚʫ ʛʨʫʟʦʦʙʦʨʦʪʘ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ ʵʢʩʧʦʨʪʥʳʝ ʛʨʫʟʳ, ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʠʰʣʦʩʴ 78,6 % ʦʙʲʝʤʦʚ ʧʝʨʝʚʘʣʢʠ ʚ 2016 ʛ. ʇʦʵʪʦʤʫ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝ-

ʩʢʘʷ ʢʦʥʲʶʥʢʪʫʨʘ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ ʩʳʨʴʝʚʳʭ ʪʦʚʘʨʦʚ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ, ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʪ-

ʨʘʩʣʴè [4, ʩ. 12]. ʇʨʠ ʵʪʦʤ ʥʘʤʝʪʠʚʰʠʡʩʷ ʪʨʝʥʜ ʥʘ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʦʛʦ ʵʢʩʧʦʨʪʘ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫʢʘʟʳʚʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠ ʣʦʛʠʩʪʠʢʘ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʧʝʨʝʚʦʟʦʢ.  

ʈʦʩʪ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʚʳʟʳʚʘʝʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ, ʯʪʦ ʚʳʚʦʜʠʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ 

ʠʤʝʥʥʦ ʵʪʠʭ ʧʨʦʙʣʝʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʤʝʥʥʦ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʆʜʥʘʢʦ, ʯʝʪʢʠʝ ʢʦʥʪʫʨʳ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʢʦʨʨʝʢ-

ʪʠʨʫʶʪʩʷ ʚʥʝʟʘʧʥʳʤʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʰʠ-



ʄ.ʀ. ɸʨʫʩʪʘʤʦʚʘ 
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ʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʩʣʝʜʩʪʚʠʡ: ʧʨʠʪʦʨʤʘʞʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʟ-ʟʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʊʘ-

ʤʘʥʴ ï ʤʦʩʪʦʚʦʡ ʧʝʨʝʭʦʜ ʯʝʨʝʟ ʂʝʨʯʴ); ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ 

ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʂʨʳʤ) ʠ ʨʘʟʚʠʪʠʝ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠ ʪ.ʜ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʝʛʦʜʥʷ ʈʦʩʩʠʷ ʧʨʦʚʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʧʦʣʠ-

ʪʠʢʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʩ ʧʦʨʪʦʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ ʚ ʨʦʩʩʠʡ-

ʩʢʠʝ ʧʦʨʪʳ. ɼʘʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʦʜʠʢʪʦʚʘʥʘ ʢʘʢ ʚʦʟʥʠʢʘʶʱʠʤ ʦʩʣʦʞʥʝʥʠʝʤ ʦʪʥʦʰʝ-

ʥʠʡ ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʘʥʘʤʠ (ʋʢʨʘʠʥʘ, ʇʨʠʙʘʣʪʠʢʘ), ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʦʜʦʣʝ-

ʥʠʷ ʵʚʦʣʶʮʠʦʥʥʦ ʜʦʚʣʝʶʱʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʠ ʩʦʧʨʝ-

ʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʈʘʟʚʠʪʠʝ 

ʧʦʨʪʦʚ ʥʘ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʪʨʝʙʫʝʪ ʣʦʢʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʥʘʦʙʦʨʦʪ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʶʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʚ ʦʙʭʦʜ ʋʢʨʘʠ-

ʥʳ, ʨʘʚʥʦ ʢʘʢ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʧʦʨʪʳ ʚ ɹʘʣʪʠʢʝ 

ʧʨʦʜʠʢʪʦʚʘʥʳ ʫʭʫʜʰʝʥʠʝʤ ʦʪʥʦʰʝʥʠʡ ʩ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʢʨʦʚʝʥʥʦ 

ʧʨʦʟʘʧʘʜʥʳʭ ʨʝʞʠʤʦʚ ʚ ʋʢʨʘʠʥʝ, ʃʠʪʚʝ, ʃʘʪʚʠʠ ʠ ʕʩʪʦʥʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʈʦʩʩʠʠ 

ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʝʝ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʩʠʣʝʥʠʷ ʝʝ ʧʦʟʠ-

ʮʠʡ ʥʘ ʶʛʝ ʠ ʚ ʇʨʠʙʘʣʪʠʢʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ, ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʠʙʳʣʠ ʜʣʷ ʧʦʨʪʦʚ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʝ-

ʨʝʚʘʣʢʠ ʛʨʫʟʦʚ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  

ʉʝʛʦʜʥʷ ʂʨʳʤ ʠʩʧʳʪʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʵʢʩʧʦʨʪʥʦʛʦ ʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʠʜʫ-

ʱʝʛʦ ʩ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʋʢʨʘʠʥʳ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ ʚ 2012 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ 5,5 ʠ 4,8 ʤʣʥ. ʪʦʥʥ ʧʝʨʝʚʘʣʢʠ. ʆʩʥʦʚʥʦʡ ʛʨʫʟʦʧʦʪʦʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʂʨʳʤʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʩʝʛʦʜʥʷ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʫʧʘʝʪ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʠ.  

ɼʦ 2014 ʛ. ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʩ ʋʢʨʘʠʥʳ ʚ ʂʨʳʤ ʧʦʩʪʫʧʘʣʦ ʧʨʠʤʝʨʥʦ 7 ʤʣʥ. 

ʪʦʥʥ ʛʨʫʟʘ ʚ ʛʦʜ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʰʣʘ ʚ ʢʨʳʤʩʢʠʝ ʧʦʨʪʳ ʜʣʷ ʦʪʛʨʫʟʢʠ ʥʘ ʵʢʩ-

ʧʦʨʪ. ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʦʙʲʝʤ ʩʦ ʩʪʦʨʦʥʳ ʋʢʨʘʠʥʳ ʚʚʦʟʠʣʩʷ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʉʝʛʦʜʥʷ ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʦʢ ʜʣʷ ʈʌ ʧʦʪʝʨʷʥ, ʘ ʵʢʩʧʦʨʪʥʳʡ ʛʨʫʟʦʧʦʪʦʢ 

ʧʝʨʝʰʝʣ ʥʘ ʯʝʨʥʦʤʦʨʩʢʠʝ ʧʦʨʪʳ ʋʢʨʘʠʥʳ. 

ʇʨʠ ʵʪʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʨʘʥʝʝ ʠʤʝʣ ʤʝʩʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʘʚ-

ʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʟʠʪʘ ʛʨʫʟʦʚ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʋʢʨʘʠʥʳ, ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ 

ʰʝʣ ʯʝʨʝʟ ʇʦʣʴʰʫ ʠ ɹʝʣʦʨʫʩʩʠʶ. ʉʝʛʦʜʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʘʨʰʨʫʪ ʧʦʩʪʘ-

ʚʦʢ ʯʝʨʝʟ ɹʝʣʦʨʫʩʩʠʶ, ʢʦʪʦʨʳʡ ʣʠʰʴ ʥʘ 10ï15% ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ.  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʝʨʯʝʥʩʢʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʂʨʳʤ ʦʪʢʨʦʝʪ 

ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʷʤʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩ ɹʦʣʛʘʨʠ-

ʝʡ, ʈʫʤʳʥʠʝʡ ʠ ʊʫʨʮʠʝʡ. ʈʘʟʚʠʪʠʝ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʂʨʳʤʦʤ ʠ ʤʘʪʝʨʠʢʦʚʦʡ ʈʌ 

ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʛʨʫʟʦʧʦʪʦʢʘ ʤʝʞʜʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʦʤ, ʅʦʚʦʨʦʩʩʠʡ-

ʩʢʦʤ ʠ ʉʝʚʘʩʪʦʧʦʣʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʧʦʨʪʦʚʦʡ ʧʝʨʝʚʘʣʢʠ.  

ɺʢʣʶʯʝʥʠʝ ʂʨʳʤʘ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʟʜʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦ-

ʙʣʝʤ ʜʣʷ ʫʢʨʘʠʥʩʢʦʛʦ ʟʝʨʥʦʚʦʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʣ ʧʦʪʦʢʠ ʚ ʢʨʫʧʥʳʝ 

ʯʝʨʥʦʤʦʨʩʢʠʝ ʧʦʨʪʳ ʅʠʢʦʣʘʝʚʘ, ʆʜʝʩʩʳ, ʍʝʨʩʦʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʚʳʙʦʨʝ ʧʦʨʪʦʚ ʪʨʝʡ-

ʜʝʨʘʤʠ, ʚ ʦʩʥʦʚʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʥʝ ʩʪʦʣʴʢʦ ʣʦʛʠʩʪʠʢʘ ʠ ʟʘʪʨʘʪʳ, ʩʢʦʣʴʢʦ ʥʘʣʠʯʠʝ 

ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʢʦʥʢʨʝʪʥʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʫʭʦʜ ʂʨʳʤʘ ʩʦʟʜʘʣ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʋʢʨʘʠʥʳ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʛʨʫʟʢʠ ʥʘ ʉʝʚʘʩʪʦʧʦʣʴ ʠʣʠ ɸʟʦʚʩʢʦʝ ʤʦʨʝ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚ ʂʨʳʤʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʚʩʝʛʜʘ ʠʤʝʣ ʦʧʨʝʜʝʣʝʥʥʫʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʠʟʦʣʷʮʠʶ. ɺ ʢʦʥʪʝʢʩʪʝ ʵʪʦʡ 

ʣʦʛʠʢʠ ʚʚʝʜʝʥʠʝ ʂʝʨʯʝʥʩʢʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʢʘʢ 

ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ, ʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʢʘʢ ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʈʦʩʩʠʷ, ʥʘʨʘʱʠʚʘʷ ʫʨʦʚʝʥʴ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʣʦʛʠʩʪʠʢʝ ʵʢʩʧʦʨʪʘ, ʩʬʦʨʤʠʨʫʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ 

ʋʢʨʘʠʥʝ ʩʦ ʩʪʦʨʦʥʳ ʉʐɸ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʥʪʨʦʣʷ 

ʥʘʜ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʜʦʩʪʘʚʢʠ ʨʦʩʩʠʡʩʢʠʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. ʇʦʩʣʝ ʵʪʦʛʦ, 

ʥʝʠʟʙʝʞʥʘʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʦ-ʫʢʨʘʠʥʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚʝʨʥʝʪ 

ʂʨʳʤ ʚ ʩʦʩʪʘʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʧʦʟʚʦʣʠʪ ʈʦʩʩʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ï ʫʞʝ ʜʠ-

ʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ 

ʥʘʜʝʞʥʫʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʵʢʩʧʦʨʪʘ ʠ ʪʨʘʥʟʠʪʘ ʛʨʫʟʦʚ ʚ ɸʟʦʚ-

ʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ. 

ʊʦ ʝʩʪʴ ʨʝʯʴ ʠʜʝʪ ʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʘʷ:  

ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʠʣʫ ʠʩʭʦʜʥʳʭ ʛʝʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʉʉʉʈ, ʈʦʩʩʠʷ ʚʳʥʫʞʜʝʥʘ ʧʦʣʦʚʠʥʫ ʦʙʲ-

ʝʤʘ ʩʚʦʝʛʦ ʵʢʩʧʦʨʪʘ ʧʝʨʝʚʘʣʠʚʘʪʴ ʯʝʨʝʟ ʤʦʱʥʦʩʪʠ ʋʢʨʘʠʥʳ ʠ ʩʪʨʘʥ ʇʨʠʙʘʣʪʠʢʠ. 

ɼʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʮʝʧʦʯʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʠ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʡ ʩ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ; 

ï ʨʝʘʣʴʥʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʩ ʋʢʨʘʠʥʦʡ ʠ ʇʨʠʙʘʣʪʠʢʦʡ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʩʥʷʪʠʷ 

ʝʱʝ 60% ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ʩ ʧʦʨʪʦʚ ʵʪʠʭ ʩʪʨʘʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʣʠʰʠʪʴ ʠʭ 

ʚʩʷʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʷʭ ʩ ʈʦʩʩʠʝʡ.  

ʅʘ ʬʦʥʝ ʩʘʥʢʮʠʡ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʥʘ ʋʢʨʘʠʥʝ ʚ 2016 ʛʦʜʫ ʦʙʲʝʤ ʧʝʨʝ-

ʚʘʣʢʠ ʨʦʩʩʠʡʩʢʠʭ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ ʯʝʨʝʟ ʧʦʨʪʳ ɹʘʣʪʠʠ ʠ ʋʢʨʘʠʥʳ ʩʥʠʟʠʣʩʷ ʥʘ 

ʯʝʪʚʝʨʪʴ, ʜʦ 47,2 ʤʣʥ. ʪ, ʠʣʠ 6,1% ʦʙʱʝʛʦ ʦʙʲʝʤʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʠ ʠʥʠʮʠʘʪʠ-

ʚʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʝʩʪʠ ʵʢʩʧʦʨʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʛʨʫʟʦʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʨʪʳè [5, ʩ. 112]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʦʪʛʨʫʟʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫ-

ʟʦʚ ʈʦʩʩʠʠ ʚ 2011ï2016 ʛʛ. ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʧʦʨʪʦʚ ʩʦʧʨʝ-

ʜʝʣʴʥʳʭ ʩʪʨʘʥ ï 34,78% ʠ 54,57% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʦʙʲʝʤʘ ʧʝʨʝʚʘʣʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ  

ʯʝʨʝʟ ʤʦʨʩʢʠʝ ʧʦʨʪʳ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ ʚ 2011ï2016 ʛʛ.  

(ʉʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [6]) 

ʇʦʢʘʟʘʪʝʣʴ 2011 ʛ. 2012 ʛ. 2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʚ 

2011ï2016 ʛʛ., % 

ʏʝʨʝʟ ʧʦʨʪʳ ʈʦʩʩʠʠ  

(ʣʝʚʘʷ ʦʩʴ), ʤʣʥ. ʪ. 

535,6 567 589,8 640,3 676,8 721,9 34,78 

ʏʝʨʝʟ ʧʦʨʪʳ ʩʦʧʨʝʜʝʣʴ-

ʥʳʭ ʩʪʨʘʥ (ʣʝʚʘʷ ʦʩʴ), 

ʤʣʥ. ʪ. 

103,9 94,6 84,8 76,6 62,4 47,2 -54,57 

ɼʦʣʷ ʧʦʨʪʦʚ ʩʦʧʨʝʜʝʣʴ-

ʥʳʭ ʩʪʨʘʥ ʚ ʦʙʲʝʤʝ ʧʝ-

ʨʝʚʘʣʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ 

ʛʨʫʟʦʚ (ʧʨʘʚʘʷ ʦʩʴ), % 

17,1 15 13,3 11,5 9,1 6,8 - 

ʇʦʨʪʳ ɹʘʣʪʠʠ, ʤʣʥ. ʪ. 69,6 67,3 65,7 62,7 53,3 42,5 -38,94 

ʇʦʨʪʳ ʋʢʨʘʠʥʳ, ʤʣʥ. ʪ. 34,2 27,3 19,1 13,9 9,1 4,4 -87,13 

 

ʇʨʠ ʵʪʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʥʘʰʠʭ ʨʘʩʯʝʪʦʚ (ʪʘʙʣ. 2), ʥʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʧʘʜʝʥʠʷ 

ʦʙʲʝʤʦʚ ʧʝʨʝʚʘʣʢʠ ʛʨʫʟʦʚ ʚ 2011ï2016 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʨʪʘʭ ʋʢʨʘʠʥʳ 87,13% 

ʧʨʦʪʠʚ 38,94% ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʚʘʣʢʠ ʚ ʧʦʨʪʘʭ ɹʘʣʪʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʠ-

ʯʠʷ ʚ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʣʦʞʥʝʥʠʝʤ ʨʦʩʩʠʡʩʢʦ-ʫʢʨʘʠʥʩʢʠʭ ʦʪʥʦʰʝ-

ʥʠʡ ʧʨʠ ʪʦʤ, ʯʪʦ ʦʙʲʝʤʳ ʧʝʨʝʚʘʣʢʠ ʛʨʫʟʦʚ ʚ ʧʦʨʪʘʭ ʋʢʨʘʠʥʳ ʩʦʢʨʘʱʘʣʠʩʴ ʤʦʥʦʪʦʥʥʦ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʝʛʦʜʥʷ ʈʦʩʩʠʷ ʘʢʪʠʚʥʦ ʥʘʨʘʱʠʚʘʝʪ ʩʚʦʠ ʤʦʱʥʦʩʪʠ ʢʘʢ ʚ ɸʟʦʚʩʢʦ-ʏʝʨʥʦʤʦʨ-



ʄ.ʀ. ɸʨʫʩʪʘʤʦʚʘ 
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ʩʢʦʤ, ʪʘʢ ʠ ʚ ʙʘʩʩʝʡʥʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʘʣʠʟʦ-

ʚʳʚʘʪʴ ʧʦʣʠʪʠʢʫ ʧʦʚʳʰʝʥʠʷ çʥʝʟʘʚʠʩʠʤʦʩʪʠè ʵʢʩʧʦʨʪʘ ʠ ʪʨʘʥʟʠʪʘ ʦʪ ʵʪʠʭ ʩʪʨʘʥ, ʘ 

ʪʘʢʞʝ ʥʘʨʘʱʠʚʘʥʠʷ ʤʦʱʥʦʩʪʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

 

  

ʈʠʩ. 1. ʆʙʲʝʤ ʧʝʨʝʚʘʣʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ ʈʦʩʩʠʠ  

ʯʝʨʝʟ ʤʦʨʩʢʠʝ ʧʦʨʪʳ ɹʘʣʪʠʠ ʠ ʋʢʨʘʠʥʳ ʚ 2011ï2016 ʛʛ., ʤʣʥ. ʪ. 

(ʉʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [6]) 

ʆʮʝʥʠʚʘʷ ʧʦʪʝʥʮʠʘʣ ʝʝ ʨʘʟʚʠʪʠʷ ʥʘ ʶʛʝ ʩʪʨʘʥʳ, ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʘʨʘʩ-

ʪʘʶʱʠʡ ʦʙʲʝʤ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘʷʚʣʝʥʥʳʝ ʠ ʨʝʘʣʠʟʫʝʤʳʝ ʩʝʛʦʜʥʷ 

ʧʨʦʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʨʪʘ ʊʘʤʘʥʴ ʠ ʂʝʨʯʝʥʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʦʟʚʦʣʷʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʪʴ ʧʦʟʠʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʧʦʨʪʦʚ ʚ ɸʟʦʚʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ.  

ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʟʘ-

ʚʠʩʠʤʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʜʣʷ ʵʢʩʧʦʨʪʘ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ.  

ɺʣʠʷʥʠʝ ʈʦʩʩʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ɸʟʦʚʩʢʦ-

ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʦʩ-

ʪʦʤ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʦʪʦʢʘ, ʥʦ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʨʝʛʠʦʥʝ ɸʟʦʚʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ 

ʤʦʨʝʡ (ʨʠʩ. 2).  

ɺ 2017 ʛ. ʇɸʆ çʅʄʊʇè ʧʨʠʥʷʪʘ ʥʦʚʘʷ ʧʷʪʠʣʝʪʥʷʷ ʨʘʩʰʠʨʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦ-

ʜʝʨʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʰʠʨʦʢʦʛʦ ʨʷ-

ʜʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʅʦʚʦʨʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʦʨʪʘ 

[7, ʩ. 24ï28]: 

ï ʨʘʩʰʠʨʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʝʨʝʚʘʣʢʝ ʩʫʭʠʭ ʛʨʫʟʦʚ ʥʘ 31 ʤʣʥ. ʪ. ʜʦ 2023 ʛ. ʈʝʘ-

ʣʠʟʘʮʠʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʚʦʟʥʠʢʣʘ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʵʢʩʧʦʨʪʘ ʩʳʨʦʡ ʥʝʬʪʠ 

(ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʥʲʶʥʢʪʫʨʥʳʤ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʅʇɿ ʠ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʚʳʧʫʩʢ ʛʦʪʦʚʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ); 

ï ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʝʨʝʚʘʣʢʝ ʚʳʩʦʢʦʜʦʭʦʜʥʳʭ ʛʨʫʟʦʚ ʧʫ-

ʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʳʭ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʚʥʝʜʨʝʥʠʷ 

ʧʝʨʝʜʦʚʳʭ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʛʠʙʢʦʡ ʤʦʜʝʣʠ ʟʘ ʩʯʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʜʨ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʝʜʦʚʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʪ ʅʄʊʇ ʟʘʥʷʪʴ ʣʠʜʠʨʫʶ-

ʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʧʝʨʝʚʘʣʢʠ ʟʝʨʥʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʠ 

ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ.  

ʋʯʘʩʪʠʝ ʅʄʊʇ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʦʨʪʦʤ ʊʘʤʘʥʴ ʧʦʟʚʦʣʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʜʝʣʝʥʠʷ ʛʨʫʟʦʚʦʡ ʙʘʟʳ, ʯʪʦ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʫʩʠʣʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʨʪʦʚ, ʦʙʝʩʧʝʯʠʪ ʠʤ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʫʶ ʨʳʥʦʯʥʫʶ 

ʧʦʟʠʮʠʶ ʠ ʩʬʦʨʤʠʨʫʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʥʘ 

ʨʳʥʢʝ ʧʦʨʪʦʚʳʭ ʫʩʣʫʛ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʄ.ʀ. ɸʨʫʩʪʘʤʦʚʘ 
ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

 

 112 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʦʡ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʶʛʝ ʩʪʨʘʥʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝ ʤʝʥʝʝ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚ ʋʢʨʘʠʥʳ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʨʝʛʠʦʥʘ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʥʠ-

ʞʘʝʪʩʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʫʯʘʩʪʠʷ ʩʪʨʘʥ ʚ ʥʦʚʳʭ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘʭ ʚ ʨʝʛʠʦʥʝ, ʦʙʱʝʡ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʝʝ ʛʠʙʢʦʩʪʠ. 

ʈʦʩʩʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʪʘʢʠʝ ʧʨʦʝʢʪʳ, ʘ ʧʨʦʝʢʪʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʦʙʭʦʜ 

ʝʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʚʦʨʘʯʠʚʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ ɻʋʋɸʄ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ 

ʶʞʥʦʛʦ ʂʘʚʢʘʟʘ, ʋʢʨʘʠʥʳ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʰʠʭ ʫ ɽʚʨʦʩʦʶʟʘ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ. 

ʇʨʠ ʵʪʦʤ, ʈʦʩʩʠʷ ʘʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʥʦʚʳʡ ʧʨʦʝʢʪ ʚʦʟʨʦʞʜʝʥʠʷ ʐʝʣʢʦʚʦʛʦ 

ʧʫʪʠ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʡ ʂʠʪʘʝʤ.  

ʉʦʧʨʝʜʝʣʴʥʦʝ ʩ ʈʦʩʩʠʝʡ ʛʦʩʫʜʘʨʩʪʚʦ ʋʢʨʘʠʥʘ ʧʨʠʥʷʣʦ ʥʦʚʫʶ ʜʦʢʪʨʠʥʫ ʨʘʟʚʠʪʠʷ 

ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦ 2038 ʛ., ʚ ʢʦʪʦʨʦʡ ʦʙʦʟʥʘʯʠʣʦ ʦʩʥʦʚʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟ-

ʚʠʪʠʷ ʚ 2022ï2028 ʛʛ., ʧʦʜ ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʨʝʜʥʝ-

ʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ [8]. ɺ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚ ʋʢʨʘʠʥʳ ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʮʝʥʘ-

ʨʠʷʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʳʚʝʜʝʥʠʷ ʧʦʨʪʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʪʨʘʝʢʪʦʨʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʧʦʥʷʪʥʦʡ ʧʨʦʛʥʦʟʠ-

ʨʫʝʤʦʡ ï ʫʧʨʘʚʣʷʝʤʦʡ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʚ ʨʝʛʠʦʥʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʩʚʦʶ ʧʦʣʠʪʠʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʭʦ-

ʜʠʪʩʷ ʨʝʘʛʠʨʦʚʘʪʴ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʈʦʩʩʠʝʡ ʂʨʳʤʘ ʪʘʢʞʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʣʦ ʜʠʥʘʤʠʢʫ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʦʨʪʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ ʶʛʝ, ʧʨʠʪʦʨʤʦʟʠʣʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʪʘʤʘʥʩʢʦʛʦ ʧʦʨʪʘ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʦʯʥʦʛʦ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ, ʧʦʣʠʪʠʢʫ ʜʨʫʛʠʭ ʩʪʨʘʥ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʚʳʩʪʨʘʠʚʘʪʴ çʩʠʤʤʝʪʨʠʯʥʫʶè ʠʤ ʧʨʦʘʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʣʠʥʠʶ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʦʜ ʵʚʦʣʶʮʠʦʥʥʦ ʬʦʨʤʠʨʫʶʱʫʶʩʷ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʫʶ ʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ. 

ʈʦʩʪ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʳ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ, ʥʘʨʘʩʪʘʥʠʝ 

ʜʠʩʙʘʣʘʥʩʦʚ ʚ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʥʘʣʠʚʥʳʭ ʠ ʩʫʭʠʭ ʛʨʫʟʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚ ʨʘʤʢʘʭ ʶʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦ-

ʨʘ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʤʝʞʜʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʦʤ, ʅʦʚʦʨʦʩʩʠʡʩʢʦʤ ʠ 

ʉʠʤʬʝʨʦʧʦʣʝʤ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʝʨʯʝʥʩʢʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ 

ʨʘʤʢʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʥʷʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ʩ ʧʦʨʪʦʚ ʇʨʠʙʘʣ-

ʪʠʡʩʢʠʭ ʩʪʨʘʥ ï ʚʩʝ ʵʪʦ ʦʙʨʘʟʫʝʪ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʛʦ-

ʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠ 

ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 
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In the article, the author bases the outlook for the development of the transport and econom-

ic balance of the Azov-Black Sea basin on the basis of an empirical assessment of the dynam-

ics of cargo transshipment in the seaports of the region, as well as strategic development 

priorities for individual countries, primarily Russia and Ukraine, taking into account the 

specific changes in transport and economic relations of the latter . 
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ʉ.ɺ. ɻʣʫʰʢʦʚ, ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʳ 

ʄʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ɻ.ʀ. ʅʝʚʝʣʴʩʢʦʛʦ 

690003, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ɺʝʨʭʥʝʧʦʨʪʦʚʘʷ, 50ʘ  

ʇʃɸʅʀʈʆɺɸʅʀɽ ʃɽɼʆʂʆʃʔʅʓʍ ʇʈʆɺʆɼʆʂ ʉʋɼʆɺ  

ɺ ɺʆʃɻʆ-ʂɸʉʇʀʁʉʂʆʄ ɹɸʉʉɽʁʅɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʦʢʦʣʴʥʳʝ ʧʨʦʚʦʜʢʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʠʡ ʙʘʩʩʝʡʥ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦ-

ʜʦʢ ʩʫʜʦʚ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ. ʆʪʨʘʞʝʥʘ ʩʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʩʫʜʦʚ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʚ ʧʦʨʪʫ ɸʩʪʨʘʭʘʥʴ, ɺʦʣʛʦ-ʢʘʩʧʠʡʩʢʦʤ ʤʦʨʩʢʦʤ ʩʫʜʦʭʦʜʥʦʤ ʢʘʥʘʣʝ, ʅʘ ʉʝʚʝʨ-

ʥʦʤ ʂʘʩʧʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʥʷʪʠʷ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʩʫʨʦʚʦʩʪʠ ʟʠʤ. 

 

ʂʘʩʧʠʡʩʢʦʡ ʤʦʨʝ ʠ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʠʡ ʙʘʩʩʝʡʥ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɹʝʟ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʢʘʢ ʚ ʮʝʣʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ 

ʩʪʨʘʥʳ, ʪʘʢ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ çʉʝʨʚʝʨ-ʖʛè.  

12 ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʥʘ ʇʷʪʦʤ ʩʘʤʤʠʪʝ ʧʨʝʟʠʜʝʥʪʦʚ çʢʘʩʧʠʡʩʢʦʡ ʧʷʪʝʨʢʠè (ɸʟʝʨ-

ʙʘʡʜʞʘʥ, ʀʨʘʥ, ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʷ, ʊʫʨʢʤʝʥʠʩʪʘʥ) ʙʳʣ ʧʦʜʧʠʩʘʥ ʙʘʟʦʚʳʡ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʜʦʛʦʚʦʨ ï çʂʦʥʚʝʥʮʠʷ ʦ ʧʨʘʚʦʚʦʤ ʩʪʘʪʫʩʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷè. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ 

ʜʦʛʦʚʦʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʷʜʘ ʩʦʛʣʘʰʝʥʠʡ, ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʝʪʩʷ çʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʧʨʠʢʘʩʧʠʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘè. ʉʦʛʣʘʩʥʦ ʪʝʢʩʪʘ ʵʪʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʩʪʨʘʥʳ çʢʘʩʧʠʡʩʢʦʡ 

ʧʷʪʝʨʢʠè ʛʦʪʦʚʳ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ çéʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

ʨʝʛʠʦʥʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-

http://seanews.ru/wp-content/uploads/2018/01/Стратегія-розвитку-морпортів-до-2038.pdf


ʉ.ɺ. ɻʣʫʰʢʦʚ 
ʇʣʘʥʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʩʫʜʦʚ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ 
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ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢè [1]. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʧʝʨʝʚʦʟʦʢ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦ-

ʨʝ, ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʚʦʜʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʦʨʩʢʠʝ ʧʦʨʪʳ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ɸʩʪʨʘ-

ʭʘʥʴ ʠ ʆʣʷ, ʘ ʪʘʢʞʝ ʉʝʚʝʨʥʳʡ ʂʘʩʧʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʤʝʨʟʘʶʱʠʤ ʚʦʜʥʳʤ ʘʢʚʘʪʦʨʠʷʤ. 

ʇʦʵʪʦʤʫ ʩ ʫʯʝʪʦʤ ʠʭ ʚʳʩʦʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʨʦʣʠ ʩʝʛʦʜʥʷ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʟʜʝʩʴ 

ʩʫʜʦʭʦʜʩʪʚʘ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʥʝ ʧʨʦʩʪʦ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ, ʘ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʧʣʘʥʦʚʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʦʚ ʩʫʜʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʬʣʦʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʛʨʫʧʧʫ 

ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʫʨʦʚʦʩʪʴ ʟʠʤʳ, ʣʝʜʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ 

ʪʨʘʩʩʝ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʨʦʚʦʩʪʠ ʟʠʤ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ʧʦ ʩʫʤʤʝ ʛʨʘʜʫʩʦ-ʜʥʝʡ ʤʦ-

ʨʦʟʘ ʚ ɸʩʪʨʘʭʘʥʠ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʗ.ɸ. ʊʶʪʥʝʚʳʤ ʚ 1975 ʛʦʜʫ [2]. ʉʦʛʣʘʩʥʦ ʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ, ʧʦʣʫʯʠʚʰʠʤ ʨʘʟʚʠʪʠʝ ʚ ʨʘʙʦʪʘʭ ʌ.ʀ.ɺʘʣʣʝʨʘ ʌ.ʀ. [3] ʠ ʇ.ʀ. ɹʫʭʘʨʠʮʠ-

ʥʘ ʇ.ʀ. [4,5], ʦʯʝʥʴ ʩʫʨʦʚʘʷ ʟʠʤʘ ʟʜʝʩʴ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 900 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʩʫʨʦʚʘʷ ʟʠ-

ʤʘ ï ʦʪ 700 ʜʦ 900 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʫʤʝʨʝʥʥʘʷ ʟʠʤʘ ï ʦʪ 400 ʜʦ 700 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʤʷʛʢʘʷ 

ʟʠʤʘ ï ʦʪ 100 ʜʦ 400 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʦʯʝʥʴ ʤʷʛʢʘʷ ʟʠʤʘ ï 100 ʛʨʫʜʫʩʦ-ʜʥʝʡ ʠ ʤʝʥʝʝ. 

ɺ ʧʦʨʪʫ ɸʩʪʨʘʭʘʥʴ ʩ ʘʢʚʘʪʦʨʠʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 17 ʤʠʣʴ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 85 ʜʥʝʡ ʚ 

ʤʷʛʢʠʝ ʟʠʤʳ, ʜʦ 125 ʜʥʝʡ ï ʚ ʩʫʨʦʚʳʝ. ʆʯʠʱʝʥʠʝ ʦʪ ʣʴʜʘ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʧʦʩʣʝ ʫʤʝʨʝʥʥʳʭ ʟʠʤ ʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʦʣʝ ʩʫʨʦ-

ʚʳʭ. ʉʨʦʢʠ ʥʘʯʘʣʘ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɸʩʪʨʘʭʘʥʩʢʦʤ ʨʝʡʜʝ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 27 ʥʦʷʙʨʷ 

ʚ ʩʫʨʦʚʳʝ ʧʨʝʜʟʠʤʴʷ ʜʦ ʷʥʚʘʨʷ ï ʚ ʤʷʛʢʠʝ. ʇʨʠʧʘʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʝʨʝʟ 10ï20 ʜʥʝʡ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʝʛʦ ʚ ʬʝʚʨʘʣʝ ʜʦʩʪʠʛʘʶʪ 40-50 ʩʤ. ʉʨʦʢʠ ʚʟʣʦʤʘ ʧʨʠʧʘʷ ʠʟʤʝ-

ʥʷʶʪʩʷ ʦʪ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʬʝʚʨʘʣʷ ʚ ʪʝʧʣʳʝ ʟʠʤʳ, ʜʦ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʤʘʨʪʘ ʚ ʩʫʨʦʚʳʝ. 

ʇʦʣʥʦʝ ʦʯʠʱʝʥʠʝ ʦʪʦ ʣʴʜʘ ʧʨʦʪʝʢʘʝʪ ʩ ʩʝʨʝʜʠʥʳ ʤʘʨʪʘ ʜʦ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʫʶʪ ʢʘʨʪʳ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ [6] 

(ʨʠʩʫʥʦʢ 1).  

 

 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʊʨʘʩʩʘ ʤʦʨʩʢʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʢʘʥʘʣʘ (ɺʂʄʉʂ) 

ʚ ʩʫʨʦʚʳʝ ʟʠʤʳ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʘ ʧʨʠʧʘʝʤ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ. ɺ ʫʤʝʨʝʥʥʳʝ ʟʠʤʳ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʠʧʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʦʩʪʘʚʣʷʷ 

75ï95% ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʩʩʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʪʨʘʩ-

ʩʝ ʦʢʦʣʦ 50 ʩʫʪʦʢ ʚ ʤʷʛʢʠʝ ʟʠʤʳ ʜʦ 100 ʩʫʪʦʢ ʚ ʩʫʨʦʚʳʝ. ʃʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʥʘ ʪʨʘʩʩʝ 

ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʣʦʯʝʥʥʦʩʪʴʶ ʙʠʪʦʛʦ ʣʴʜʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʘ.  

ʉʧʣʦʯʝʥʥʦʩʪʴ ʙʠʪʦʛʦ ʣʴʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʣʘʚʫʯʝʛʦ ʣʴʜʘ ʢ 

ʧʣʦʱʘʜʠ ʦʮʝʥʠʚʘʝʤʦʡ ʘʢʚʘʪʦʨʠʠ. ʂʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʩʧʣʦʯʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪʩʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ [7ï10]. ʇʣʘʚʫʯʠʡ ʣʝʜ ʥʘ ʪʨʘʩʩʝ ʩʧʣʦ-

ʯʝʥʥʦʩʪʴʶ 7ï10 ʙʘʣʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʤʷʛʢʠʝ ʟʠʤʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʣʝʜʦʢʦʣʘʤʠ ʪʨʘʩʩʳ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ, ʣʝʜ ʥʝ ʫʩʧʝʚʘʝʪ ʩʤʝʨʟʘʪʴʩʷ 

ʚʚʠʜʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʪʝʯʝʥʠʷ ʨʝʢʠ ʥʘ ʩʪʳʢʝ ʩ ʤʦʨʩʢʠʤ ʫʯʘʩʪ-

ʢʦʤ ʢʘʥʘʣʘ. 

ʂʨʦʤʝ ʩʧʣʦʯʝʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʞʝ ʨʘʟʨʫ-

ʰʝʥʥʦʩʪʴʶ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʟʨʫʰʝʥʥʦʩʪʴ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʩʦ-

ʩʪʦʷʥʠʝ ʦʪ ʦʪʩʫʪʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʣʝʜ ʩʠʣʴʥʦ 

ʧʨʦʧʠʪʘʥ ʚʦʜʦʡ, ʠʤʝʶʪʩʷ ʧʨʦʤʦʠʥʳ ʠ ʨʘʩʩʳʧʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ [3ï6]. 

ʇʦʚʝʨʭʥʦʩʪʴ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʮʝʥʠʚʘʝʪʩʷ ʪʘʢʞʝ ʪʦʨʦʩʠʩʦʩʪʴʶ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʦʣʱʠʥʘ ʣʴʜʘ ʚ ʪʦʨʦʩʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1,5 ʤʝʪʨʦʚ, ʚʳʩʦʪʘ ʩʪʨʘʤʫʭ ï ʜʦ 8ï12 ʤʝʪʨʦʚ 

[3ï6]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ, 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʛʨʫʟʦʚʦʛʦ ʬʣʦʪʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ  

ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ 

ˉ 

ʧʨʦʝʢʪʘ 

ʊʠʧ ʩʫʜʥʘ ʃʝʜʦʚʘʷ  

ʢʘʪʝʛʦʨʠʷ 

ɺʘʣʦʚʘʷ ʚʤʝ-

ʩʪʠʤʦʩʪʴ, ʪ 

ʉʢʦʨʦʩʪʴ, 

ʫʟʣʦʚ 

ʉʫʭʦʛʨʫʟʳ 

05074ɸ, 05074ʄ ɺʦʣʞʩʢʠʡ ʃʝʜ 20 3185 10,6 

1565ɸ ɺʦʣʛʦ-ɼʦʥ Ice1 2829 10,4 

19610, 19611 ɺʦʣʛʘ Ice2 4110 10,0 

00101 ʈʫʩʠʯ Ice2 4960 11,0 

488ɸ, 488ɸʄ ʉʦʨʤʦʚʩʢʠʡ Ice2 3041 11,0 

292 

0225 

ʉʠʙʠʨʩʢʠʡ Ice2 

Ice3 

3115 

3743 

11,0 

10,6 

2-95 

2-95ɸ 

2-95ɸ/R 

ɺʦʣʛʦ-ɹʘʣʪ Ice1 2600 

2600 

2457 

10,8 

781ʕ 

613 

ɹʘʣʪʠʡʩʢʠʡ Ice3 1865 

1926 

10,0 

12,5 

92-040 ɸʤʫʨ Ice2 3086 8,9 

1743 

1743.1 

ʆʤʩʢʠʡ Ice1 2426 

2460 

10,5 

10,2 

326 

326,1 

ʉʊʂ ʃʝʜ20 1696 

1573 

8,5 

19620 

19620ɸ 

ʈ-168 

191 

ʉʆʊ-1300 Ice1 1781 

1781 

1733 

1551 

10,8 

10,8 

9,7 

11,2 



ʉ.ɺ. ɻʣʫʰʢʦʚ 
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ˉ 

ʧʨʦʝʢʪʘ 

ʊʠʧ ʩʫʜʥʘ ʃʝʜʦʚʘʷ  

ʢʘʪʝʛʦʨʠʷ 

ɺʘʣʦʚʘʷ ʚʤʝ-

ʩʪʠʤʦʩʪʴ, ʪ 

ʉʢʦʨʦʩʪʴ, 

ʫʟʣʦʚ 

003RSD04 

003RSD04/ALB02 

ʋʣʫʩ 

ʄʦʜʫʣʫʩ 

Ice1 

Ice3 

2604 

2983 

10,5 

11,0 

RSD-18 ʇʦʨʪ ʆʣʷ Ice1 4878 10,5 

787 ʃʘʜʦʛʘ Ice2 1853 10,7 

RSD-44 ʂʘʧʠʪʘʥ ʈʫʟʤʘʢʠʥ ʃʝʜ20 4088 10,5 

RSD-49 ʅʝʚʘ-ʣʠʜʝʨ Ice2 5686 11,5 

ʊʘʥʢʝʨʳ 

RST-25 ɸʣʝʢʩʘʥʜʨ ʐʝʤʘʛʠʥ ʃʝʜ40 4531 10,5 

RST-22 

RST-22ʄ 

005RST-01 

ɸʨʤʘʜʘ Ice1 4409 

4522 

4550 

10,5 

RST-27 ɺʌ-ʊʘʥʢʝʨ Ice1 5075 10,0 

19614 ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ Ice1 4373 10,0 

630 ɺʦʣʛʦ-ʥʝʬʪʴ ʃʝʜ30 3439 10,5 

1570 ʅʝʬʪʝ-ʨʫʜʦʚʦʟ Ice1 2615 11,0 

 

ɻʨʫʟʦʚʳʤ ʩʫʜʘʤ ʨʘʟʨʝʰʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ, ʝʩʣʠ ʜʘʥʥʳʝ ʣʝʜʦʚʦʛʦ 

ʧʘʩʧʦʨʪʘ ʧʦʟʚʦʣʷʶʪ ʜʚʠʛʘʪʴʩʷ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ. ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʣʝʜʦʚʦʛʦ ʧʘʩʧʦʨʪʘ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʳʝ ʩʢʦʨʦʩʪʠ 

ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʘʭ. ɺʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʛʨʫʟʦʚʳʤʠ ʩʫʜʘʤʠ, ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʡ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʣʝʜʦʚʦʡ ʧʨʦʚʦʜʢʠ ʥʘ ʜʦʧʫʩʪʠʤʫʶ ʩʢʦʨʦʩʪʴ (ʩʤ. ʪʘʙʣʠʮʫ 2).  

ʊʘʙʣʠʮʘ 2 

ʈʘʩʯʝʪʥʳʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ  

ʚ ʧʦʣʥʦʤ ʛʨʫʟʫ ʚ ʣʝʜʦʚʦʤ ʢʘʥʘʣʝ, ʫʟʣʦʚ 

ʊʠʧ ʩʫʜʥʘ ʈʘʟʨʫʰʝʥʥʦʩʪʴ 

ʣʴʜʘ, ʙʘʣʣʳ 

ʉʧʣʦʯʝʥʥʦʩʪʴ 

ʣʴʜʘ, ʙʘʣʣʳ 

ʊʦʣʱʠʥʘ ʣʴʜʘ, ʤ 

0,1 0,2 0,3 0,4 0,5 

ɺʦʣʛʦʥʝʬʪʴ 0 8ï9 7,9 5,0 1,8 - - 

 9ï10 7,0 3,7 0,4 - - 

2ï3 8ï9 8,4 6,5 4,6 2,7  

 9ï10 7,9 5,6 3,2 1,5 - 

ʅʝʬʪʝʨʫʜʦʚʦʟ 0 8ï9 7,5 4,5 1,6 - - 

 9ï10 6,6 3,1 - - - 

2ï3 8ï9 8,3 6,4 4,3 1,8 - 

 9ï10 7,7 5,4 2,6 - - 

ʉʦʨʤʦʚʩʢʠʡ 0 8ï9 7,4 4,6 1,7 - - 

 9ï10 6,7 3,1 - - - 

2ï3 8ï9 8,2 6,3 4,4 2,3 0,4 

 9ï10 7,7 5,3 2,8 0,6 - 

ɺʦʣʛʦ-ɹʘʣʪ 0 9ï10 6,5 2,4 - - - 

ɹʘʣʪʠʡʩʢʠʡ 0 9ï10 6,9 3,6 - - - 

ʉʠʙʠʨʩʢʠʡ 0 9ï10 9,8 8,6 7,3 6,1 4,9 

2ï3 9ï10 9,8 8,6 7,4 6,3 5,0 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɺ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʙʝʟʦʧʘʩʥʳʤ, ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʨʘʚʘʥʳ ʜʣʷ ʧʨʦʚʦʜʢʠ ʟʘ ʣʝʜʦʢʦʣʘʤʠ. ɼʣʷ ʧʨʦ-

ʚʦʜʢʠ ʩʫʜʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ ʚ ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʪʨʠ ʣʝʜʦʢʦʣʘ ʜʚʫʭ ʪʠʧʦʚ: ʧʨʦʝʢʪʘ 1191 ï çʂʘʧʠʪʘʥ ʄʝʮʘʡʢè; ʧʨʦʝʢʪʘ 1105 ï çʂʘʧʠʪʘʥ 

ʏʝʯʢʠʥè ʠ çʂʘʧʠʪʘʥ ɹʫʢʘʝʚè. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʦʢʦʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʂʘʩʧʠʡʩʢʦʤ 

ʙʘʩʩʝʡʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ɺʂʉʄʂ ʠ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʩʫʜʦʚ, ʢʦʪʦʨʳʤ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʨʘʟʨʝʰʝʥʳ ʩʫʜʦʟʘʭʦʜʳ ʚ ʤʦʨʩʢʠʝ ʧʦʨʪʳ ɸʩʪʨʘʭʘʥʴ ʠ ʆʣʷ ʚ 

ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ. ʃʠʥʝʡʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʝʢʪʦʚ 1105 ʠ 1191 ʦʪʥʦʩʷʪʩʷ ʢ ʪʠ-

ʧʫ çʨʝʢʘ-ʤʦʨʝè, ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʚʦ ʣʴʜʫ ʪʦʣʱʠʥʦʡ ʜʦ 1 ʤʝʪʨʘ.  

ʅʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʧʝʨʠʦʜʘ ʣʝʜʦʢʦʣʴʥʦʡ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʤʦʨʩʢʦʛʦ 

ʧʦʨʪʘ ʠ ʧʦʜʭʦʜʘʭ ʢ ʥʝʤʫ ʦʙʲʷʚʣʷʝʪʩʷ ʢʘʧʠʪʘʥʦʤ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ. ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʷ ʦ ʥʘʯʘʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʩʫʜʦʚ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʡ ʧʣʘʥ. ɺ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʫʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʩʫʨʦʚʦʩʪʠ ʧʨʝʜʩʪʦʷʱʝʡ ʟʠʤʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ.  

ʂʘʧʠʪʘʥʫ ʚʝʜʫʱʝʛʦ ʣʝʜʦʢʦʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʩʫʜʦʚ ʚ ʧʦʨʪʳ ɸʩʪʨʘʭʘʥʴ ʠ ʆʣʷ ʧʦʜ ʨʘʟʛʨʫʟʢʫ 

ʠʣʠ ʢ ʛʨʘʥʠʮʝ ʣʴʜʘ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʜʚʠʞʝʥʠʷ ʠʭ ʚ ʩʚʦʙʦʜʥʦʤ 

ʧʣʘʚʘʥʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʠʭ ʩʫʜʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ ʯʘʩʪʳʝ 

ʧʦʧʘʜʘʥʠʷ ʚ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʣʝʜʦʚʦʤʫ ʢʘʯʝ-

ʩʪʚʫ. ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʦʙʦʩʥʦ-

ʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʘ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: 

ï ʦʪ ʪʦʣʱʠʥʳ ʣʴʜʘ ʥʘ ʪʨʘʩʩʝ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʘ; 

ï ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ; 

ï ʩʧʣʦʯʝʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ; 

ï ʜʦʧʫʩʪʠʤʦʡ ʪʦʣʱʠʥʳ, ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʠ ʩʧʣʦʯʝʥʥʦʩʪʠ ʣʴʜʘ ʜʣʷ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ 

ʧʣʘʚʘʥʠʷ; 

ï ʩʢʦʨʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʧʨʦʢʣʘʜʢʝ, ʨʘʩʰʠʨʝʥʠʠ ʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʴʜʘ ʧʨʠ ʧʦʜʛʦ-

ʪʦʚʢʝ ʣʝʜʦʚʳʭ ʢʘʥʘʣʦʚ. 

ʉʢʦʨʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʉʢʦʨʦʩʪʴ ʣʝʜʦʢʦʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʣʝʜʦʚʳʭ ʢʘʥʘʣʦʚ, ʫʟʣʦʚ 

ʊʠʧ ʣʝʜʦ-

ʢʦʣʴʥʦʛʦ 

ʩʨʝʜʩʪʚʘ 

ʆʧʝʨʘʮʠʷ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ 

ʢʘʥʘʣʘ 

ʈʘʟʨʫʰʝʥ-

ʥʦʩʪʴ ʣʴʜʘ, 

ʙʘʣʣʳ 

ʊʦʣʱʠʥʘ ʣʴʜʘ, ʤ 

 

0,1 

 

0,2 

 

0,3 

 

0,4 

 

0,5 

 

0,6 

 

0,7 

 

0,8 

ʇʨ. 1105 ʇʨʦʢʣʘʜʢʘ 0 11,9 9,7 7,8 6,3 4,9 3,4 2,2 1,2 

  2ï3 11,5 9,0 7,3 5,8 5,0 4,0 3,1 2,2 

 ʈʘʩʰʠʨʝʥʠʝ 0 12,2 10,9 10,0 9,1 7,7 7,0 5,9 4,9 

  2ï3 12,3 11,2 10,5 9,7 8,6 7,8 6,5 5,8 

 ʀʟʤʝʣʴʯʝʥʠʝ 0 13,5 13,1 12,7 12,3 11,9 11,4 11,0 10,6 

  2ï3 13,5 13,1 12,7 12,3 11.9 11,4 11,0 10,6 

ʇʨ. 1191 ʇʨʦʢʣʘʜʢʘ 0 11,0 8,6 6,8 5,4 4,3 3,3 2,6 2.1 

  2ï3 11,4 9,3 7,6 6,3 5,2 4,0 3,5 2,8 

 ʈʘʩʰʠʨʝʥʠʝ 0 13,0 11,9 10,6 9,3 8,0 6,6 9,9 4,0 

   2ï3 13,0 11,9 11,0 9,7 8,4 7,0 5,7 4,3 

 ʀʟʤʝʣʴʯʝʥʠʝ 0 13,0 11,9 11,1 10,3 9,6 8,9 7,9 7,1 

   2ï3 13,0 11,9 11,1 10,3 9,6 8,9 7,9 7,1 



ʉ.ɺ. ɻʣʫʰʢʦʚ 
ʇʣʘʥʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʩʫʜʦʚ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ 
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ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʣʝʜʦʢʦʣʳ ʧʨʠʩʪʫʧʘʶʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘ-

ʮʠʡ ʧʦ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ ʧʦʜ ʢʦʥʪʨʦ-

ʣʝʤ ʣʝʜʦʢʦʣʦʚ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʘ, ʨʘʩʰʠʨʝʥʠʶ ʛʘʙʘʨʠ-

ʪʦʚ ʢʘʥʘʣʘ ʠ ʠʟʤʝʣʴʯʝʥʠʶ ʣʴʜʘ ʚ ʛʨʘʥʠʮʘʭ ʢʘʥʘʣʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʩʠʪʫʘʮʠʡ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʧʝʨʠ-

ʦʜ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ: 

1. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʘ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʝʜʦʢʦʣʦʚ ʧʨʠ 

ʪʦʣʱʠʥʝ ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ 10ï20 ʩʤ (ʩʧʣʦʯʝʥʥʦʩʪʴ ʣʴʜʘ 9ï10 ʙʘʣʣʦʚ, ʨʘʟ-

ʨʫʰʝʥʥʦʩʪʴ 0 ʙʘʣʣʦʚ) ʨʘʟʨʝʰʘʝʪʩʷ ʩʫʜʘʤ Ice1, ʣʝʜ 20 ʠ ʚʳʰʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 4,5 ʫʟʣʘ 

(ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʪʘʙʣ. 3.4.4, 3.4.5, 3.4.7). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʊʌʂ ʚ ʘʢʚʘʪʦʨʠʠ ɸʩʪʨʘ-

ʭʘʥʩʢʦʛʦ ʧʦʨʪʘ ʠ ʊʌʂ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʩʦʩʪʘʚʣʷʝʪ 135 ʤʠʣʴ. ɺʨʝʤʷ ʩʣʝʜʦʚʘʥʠʷ 

ʩʫʜʦʚ ʧʨʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 30 ʯʘʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʦ-

ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʫʯʘʩʪʢʝ, ʯʪʦ ʚ ʦʜʥʦʤ, ʯʪʦ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ.  

ʉ ʫʩʠʣʝʥʠʝʤ ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ ʥʘ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʫʯʘʩʪʢʘʭ 

ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʦʙʨʘʟʫʶʪʩʷ ʥʘʩʣʦʝʥʠʷ ʣʴʜʘ ʠ ʥʘʛʦ-

ʥʷʶʪʩʷ ʣʝʜʦʚʳʝ ʪʦʨʦʩʳ. ʊʦʣʱʠʥʘ ʣʴʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ ʥʘʩʣʦʝʥʠʷʭ ʙʦʣʝʝ 40 ʩʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʜʦʭʦʜʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʣʝʜʦʢʦʣʦʚ. ʆʙʳʯʥʦ ʜʚʘ ʣʝʜʦʢʦʣʘ ʬʦʨʤʠʨʫʶʪ ʢʘʨʘʚʘʥʳ ʠ ʩʦʧʨʦʚʦʞ-

ʜʘʶʪ ʠʭ ʜʦ ʧʦʨʪʦʚ ɸʩʪʨʘʭʘʥʴ ʠ ʆʣʷ ʠʣʠ ʜʦ ʚʳʭʦʜʘ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. ʊʨʝʪʠʡ ʣʝʜʦ-

ʢʦʣ ʦʪʩʣʝʞʠʚʘʝʪ ʣʝʜʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʧʨʝʜʝʣʘʭ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʝʛʦ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʘʭ. ʉʣʦʞʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʢʘʥʘʣʘ ʷʚʣʷʶʪʩʷ: 

ˉ1 ï 9,7 ʤʠʣʠ; 

ˉ2 ï 10,1 ʤʠʣʠ; 

ˉ3 ï 18,7 ʤʠʣʠ; 

ˉ4 ï 16,6 ʤʠʣʠ. 

ɺʩʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ï 55 ʤʠʣʴ. ʀʟ 135 ʤʠʣʴ ʣʝʜʦ-

ʚʦʡ ʧʨʦʚʦʜʢʠ 55 ʤʠʣʴ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʦʣʱʠʥʘ ʣʴʜʘ ʚ ʥʘ-

ʩʣʦʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 50 ʩʤ. ʃʝʜʦʢʦʣ ʧʨ. 1191 ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʩʢʦʨʦʩʪʠ 4,3 ʫʟʣʘ, ʘ ʧʨ. 1105 ï 4,9 ʫʟʣʘ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʢʘʥʘʣʘ ʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʴʜʘ 

ʩʢʦʨʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ. ʇʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʨʘʚʘʥʘ ʟʘ ʣʝʜʦʢʦʣʦʤ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 4,5 

ʫʟʣʘ, ʪ.ʝ. ʪʘʢʦʡ ʞʝ, ʯʪʦ ʠ ʚ ʜʨʫʛʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʧʨʠ ʪʦʣʱʠʥʝ ʣʴʜʘ 10ï20 ʩʤ. ɿʘʪʨʘʯʠ-

ʚʘʝʤʦʝ ʚʨʝʤʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 135 ʤʠʣʴ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 30 ʯʘʩʦʚ. 

2. ɺ ʫʩʣʦʚʠʷʭ ʤʷʛʢʦʡ ʟʠʤʳ ʪʦʣʱʠʥʘ ʣʴʜʘ ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʩʝʤ ʧʨʦ-

ʪʷʞʝʥʠʠ ɺʂʄʉʂ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʦʣʱʠʥʘ ʧʨʠʧʘʷ ʩʦʩʪʘʚʣʷʝʪ 5ï10 ʩʤ, 

ʥʘ ʯʘʩʪʠ ʪʨʘʩʩʳ ʣʝʜ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʧʣʦʯʝʥʥʦʩʪʴ ʜʨʝʡʬʫʶʱʝʛʦ ʣʴʜʘ 5ï7 ʙʘʣʣʦʚ. ɺ ʤʷʛ-

ʢʫʶ ʟʠʤʫ ʚ ʬʝʚʨʘʣʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 60 ʤʠʣʴ, 

ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ 30 ʤʠʣʴ, ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 85 ʜʥʝʡ. 

ʈʘʙʦʪʘ ʛʨʫʟʦʚʦʛʦ ʬʣʦʪʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʪʠʧʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦʜ ʥʘ-

ʙʣʶʜʝʥʠʝʤ ʣʝʜʦʢʦʣʦʚ. ʉʢʦʨʦʩʪʴ ʢʘʨʘʚʘʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ ʩʨʝʜʥʝʤ 7ï8 ʫʟʣʦʚ. ɺʨʝ-

ʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʢʘʨʘʚʘʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʤʷʛʢʦʡ ʟʠʤʳ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 60 ʤʠʣʴ ʣʴʜʘ, 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 8ï9 ʯʘʩʦʚ. 

3. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʫʤʝʨʝʥʥʳʝ ʟʠʤʳ. 

ʉʫʤʤʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

487,7Á ʉ. ʇʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʣʴʜʘ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ. ʂ ʢʦʥʮʫ ʷʥʚʘʨʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʚʘ-

ʝʪʩʷ ʩʧʣʦʯʝʥʥʳʤʠ ʜʨʝʡʬʫʶʱʠʤʠ ʣʴʜʘʤʠ. ʃʝʜʦʩʪʘʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ɸʩʪʨʘʭʘʥʴ 

ʪʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ. ɺ ʫʤʝʨʝʥʥʫʶ ʟʠʤʫ ʪʦʣʱʠʥʘ ʧʨʠʧʘʷ ʩʦʩʪʘʚʣʷʝʪ 20ï

30 ʩʤ ʧʨʠ ʩʧʣʦʯʝʥʥʦʩʪʠ ʜʨʝʡʬʫʶʱʝʛʦ ʣʴʜʘ 9ï10 ʙʘʣʣʦʚ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʣʝʜʦʚʦʛʦ 

ʧʣʘʚʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ ʬʝʚʨʘʣʝ 170 ʤʠʣʴ, ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ 40 ʤʠʣʴ. ɺ ʫʤʝʨʝʥ-

ʥʳʝ ʟʠʤʳ ʣʝʜ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 8 ʜʝʢʘʙʨʷ, ʫʩʪʦʡʯʠʚʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 10ï30 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʜʥʝʡ ʧʦʟʜʥʝʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʫʤʝʨʝʥʥʫʶ ʟʠʤʫ ʩʦʩʪʘʚʣʷʝʪ 

90 ʩʫʪʦʢ. ɺ ʫʤʝʨʝʥʥʳʝ ʟʠʤʳ ʛʨʫʟʦʚʦʡ ʬʣʦʪ ʧʨʝʦʜʦʣʝʚʘʝʪ ʣʝʜ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʦʚ ʚ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʣʝʜʦʢʦʣʦʚ. ʉʢʦʨʦʩʪʴ ʢʘʨʘʚʘʥʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ 

Ice1 ʠ Ice2 ʠ ʚʳʰʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 5 ʫʟʣʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ 

ʢʘʨʘʚʘʥʦʤ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 170 ʤʠʣʴ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ, ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 34 ʯʘʩʘ. 

4. ɺ ʩʫʨʦʚʫʶ ʟʠʤʫ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʣʘʚʘʥʠʝ ʩʫʜʦʚ ʚ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʦʣʱʠʥʘ ʧʨʠʧʘʷ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ ʪʨʘʩʩʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 35ï45 

ʩʤ, ʩʧʣʦʯʝʥʥʦʩʪʴ ʜʨʝʡʬʫʶʱʝʛʦ ʣʴʜʘ 7ï9 ʙʘʣʣʦʚ, ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ ɸʩʪʨʘʭʘʥʴ ʪʦʣʱʠʥʘ 

ʣʴʜʘ 20-30ʩʤ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʩʫʨʦʚʫʶ ʟʠʤʫ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ 

ʩʨʝʜʥʝʤ 190 ʤʠʣʴ ʠ ʜʘʞʝ ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 125 ʤʠʣʴ. ʊʦʨʦʩʳ ʠ ʩʪʨʘʤʫʭʠ 

ʫʩʣʦʞʥʷʶʪ ʣʝʜʦʚʦʝ ʧʣʘʚʘʥʠʝ ʩʫʜʦʚ, ʚ ʦʪʜʝʣʴʥʳʝ ʩʫʨʦʚʳʝ ʟʠʤʳ ʚʳʩʦʪʘ ʪʦʨʦʩʦʚ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1,3 ʤ, ʘ ʥʘ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʘʭ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʙʘʨʴʝʨʳ ʚʳ-

ʩʦʪʦʡ ʜʦ 10 ʤ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘ-

ʤʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 125 ʜʥʝʡ. ʆʯʠʱʝʥʠʝ ʦʪ ʣʴʜʘ ʧʦʩʣʝ ʩʫʨʦʚʳʭ ʟʠʤ ʚ ʘʢʚʘʪʦʨʠʠ ɸʩ-

ʪʨʘʭʘʥʩʢʦʛʦ ʧʦʨʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ.  

ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʚ ʪʝʯʝʥʠʠ ʚ ʪʝʯʝʥʠʠ 10ï15 ʩʫʪʦʢ, ʢʦʛʜʘ ʪʦʣʱʠʥʘ 

ʣʴʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʩʤ, ʨʘʟʨʝʰʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʦʚ 

ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʝʜʦʢʦʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʫʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. ʉʢʦ-

ʨʦʩʪʴ ʢʘʨʘʚʘʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʫʜʦʚ ʨʘʟʥʳʭ ʣʝʜʦʚʳʭ ʢʣʘʩʩʦʚ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʥʝ ʙʦʣʝʝ 3 ʫʟʣʦʚ. 

ʉ ʜʘʣʴʥʝʡʰʠʤ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʨʘʩʪʘʥʠʝʤ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʜʦ 35ï

45 ʩʤ ʨʘʟʨʝʰʘʝʪʩʷ ʧʣʘʚʘʥʠʝ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ Ice1 ʠ ʚʳʰʝ ʚ ʢʘʥʘʣʝ ʟʘ ʣʝʜʦʢʦʣʦʤ 

ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʩʧʣʦʯʝʥʥʦʩʪʴʶ 9ï10 ʙʘʣʣʦʚ. ʉʢʦʨʦʩʪʴ ʢʘʨʘʚʘʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 3 ʫʟʣʦʚ. ɺʨʝʤʷ ʧʨʝʦʜʦʣʝʥʠʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʩʫʨʦʚʫʶ ʟʠʤʫ 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 63 ʯʘʩʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ ʜʦʣʞʥʦ ʫʯʠ-

ʪʳʚʘʪʴ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠ,̫ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. ʂʘʞʜʘʷ ʣʝ-

ʜʦʚʘʷ ʥʘʚʠʛʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʠʧʦʤ ʟʠʤʳ, ʘ ʦʪʩʶʜʘ ʪʦʣʱʠʥʦʡ ʠ ʩʧʣʦʯʝʥʥʦʩʪʴʶ ʣʴʜʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʣʝʜʦʚʳʭ ʧʨʦʚʦʜʦʢ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʣʝʜʦʚʦʛʦ ʧʝʨʠʦʜʘ. ɺʩʝ ʵʪʦ 

ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʫʜʦʚ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʤʷʛʢʠʝ ʟʠʤʳ 

ʨʘʟʨʝʰʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʝʜʦʢʦʣʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ. ɺ ʫʤʝʨʝʥʥʫʶ ʟʠʤʫ ʯʘʩʪʴ ʧʝʨʠʦʜʘ ʥʘ-

ʚʠʛʘʮʠʠ ʛʨʫʟʦʚʳʝ ʩʫʜʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ, ʘ ʯʘʩʪʴ ï ʚ ʩʦʩʪʘʚʝ ʢʘʨʘ-

ʚʘʥʦʚ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʣʝʜʦʢʦʣʦʚ. ɺ ʩʫʨʦʚʫʶ ʩʣʦʞʥʫʶ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʥʘʚʠʛʘ-

ʮʠʶ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʛʨʫʟʦʚʦʡ ʬʣʦʪ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʣʝʜʦʢʦʣʦʚ, ʘ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʥʘʚʠʛʘʮʠʠ ʩʫʜʘ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʢʘʨʘʚʘʥʦʚ ʩ ʫʯʘ-

ʩʪʠʝʤ ʣʝʜʦʢʦʣʦʚ. ɺ ʤʷʛʢʠʝ ʟʠʤʳ ʟʘʧʨʝʪʳ ʥʘ ʧʨʦʩʣʝʜʦʚʘʥʠʝ ʩʫʜʘʤʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʚ ʫʤʝʨʝʥʥʳʝ ʨʘʟʨʝʰʘʝʪʩʷ ʧʣʘʚʘʥʠʝ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ Ice1 ʠ 

ʚʳʰʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 5 ʫʟʣʦʚ, ʘ ʚ ʩʫʨʦʚʳʝ ʟʠʤʳ ʤʦʛʫʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʵʪʠ ʞʝ ʩʫ-

ʜʘ, ʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 3 ʫʟʣʦʚ.  
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PLANNING ICEBREAKER SHIPMENTS  

IN THE VOLGA -CASPIAN BASIN 

S.V. Glushkov 

Key words: icebreaker postings, planning, Volga-Caspian basin. 

 

The article presents the results of studies on the planning of icebreaking shipings in the Vol-

ga-Caspian basin. The specifics of the work of ships in the winter in the port of Astrakhan, 

the Volga-Caspian Marine Shipping Channel, and the North Caspian are reflected. Exam-

ples are considered of making planned decisions in conditions of a variety of severe winters. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 09.08.2018 ʛ. 
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603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʂʆʅʊɽʁʅɽʈʅʓʍ ʇɽʈɽɺʆɿʆʂ 

ʀ ʆɹʆʉʅʆɺɸʅʀɽ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʉʍɽʄ 

ʉ ʋʏɸʉʊʀɽʄ ɺʅʋʊʈɽʅʅɽɻʆ ɺʆɼʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ 

 

ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ, ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦ-

ʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. 

 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʠʨʦʚʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʦʚʘʨʦʦʙʦʨʦʪʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ  ʠ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʳʤ ʚʠʜʦʤ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ, ʢʘʢ ʚ 

ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [1].  

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦ-

ʨʘ ʪʝʭʥʦʣʦʛʠʡ ʜʦʩʪʘʚʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʩʣʝʜʦʚʘʥʠʷ. ʅʘʣʠʯʠʝ ʦʙʰʠʨʥʦʡ 

ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ, ʨʘʟʚʠʪʦʡ ʩʝʪʠ ʘʚʪʦʜʦʨʦʛ ʠ ʤʥʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʞʝʩʪʚʘ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʧʦʨʪʦʚ ʩ ʧʨʦʣʦʞʝʥʥʳʤʠ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ʤʝʞʜʫ 

ʥʠʤʠ, ʦʙʲʝʜʠʥʸʥʥʳʤʠ ʚ ʝʜʠʥʫʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʜʝʣʘʶʪ ʢʦʥ-

ʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʘʤʳʤ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʝʛʤʝʥʪʦʤ 

ʨʳʥʢʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ [2].  

ʇʨʠ ʵʪʦʤ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʘ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠ ̫ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʣʶʙʦʛʦ 

ʚʠʜʘ (ʤʝʙʝʣʴ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʧʨ.), ʘ ʪʘʢʞʝ ʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ, ʵʢʦʣʦʛʠʯʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ.  

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʘʚʢʠ ʩ 

ʫʯʘʩʪʠʝʤ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʶʪʩ:̫ 

ï ʛʘʨʘʥʪʠʷ ʙʝʟʦʧʘʩʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʧʫʪʠ; 

ï ʚʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʫʟʘ; 

ï ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʚ ʧʝʨʝʛʨʫʟʢʝ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ; 

ï ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʩʪʨʘʥʳ ʠʣʠ ʤʠʨʘ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ 

ʚʦʜʥʦʛʦ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʪʦ ʩʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʛʨʫʟʦʦʙʦʨʦʪ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 

5,5 ʪʨʣʥ ʪ/ʢʤ, ʯʪʦ ʥʘ 5,4% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ 2016 ʛʦʜʦʤ [3]. ʅʘʠʙʦʣʴ-

ʰʠʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʧʨʠʰʝʣʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʚʩʝʛʦ ʙʳʣʦ ʧʝʨʝʚʝʟʝʥʦ 

5,4 ʤʣʨʜ ʪʦʥʥ ʛʨʫʟʘ, ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 6% ʢ ʧʨʦʰʣʦʤʫ ʛʦʜʫ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ  ʚ 2017 ʛʦʜʫ ʙʳʣʦ ʧʝʨʝʚʝʟʝʥʦ ʦʢʦʣʦ 1,3 ʤʣʨʜ ʪʦʥʥ ʛʨʫʟʘ, ʫʚʝʣʠʯʝʥʠʝ ʥʘ 3,2% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛʦʜʦʤ [3], ʘ ʧʝʨʝʚʦʟʢʠ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʦʟʨʦʩʣʠ ʥʘ 2,9% 

ʜʦ 24,5 ʤʣʥ ʪʦʥʥ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʝʚʦʟʦʢ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʦ ʚ 2017 

ʛʦʜʫ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʥʘ 3% ʜʦ 110,4 ʤʣʥ ʪʦʥʥ [3]. 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʟʘ 2017 ʛʦʜ ʚ ʈʦʩʩʠʠ ʩʦ-

ʩʪʘʚʠʣ 7,99 ʤʣʨʜ ʪʦʥʥ [4].  

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 2017 ʛʦʜʫ ʩʦʭʨʘʥʠʣʘʩʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʦ ʛʨʫʟʦʦʙʦʨʦʪʫ ʠ ʦʙʲʝʤʘʤ ʧʝʨʝʚʦʟʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʥʪʝʡ-

ʥʝʨʥʳʭ ʛʨʫʟʦʚ. ɼʝʪʘʣʠʟʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1  

ɼʝʪʘʣʠʟʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʠʪʦʛʘʤ ʚʩʝʛʦ 2017 ʛ 

ɺʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʆʙʲʝʤ ʧʝʨʝ-

ʚʦʟʦʢ ʛʨʫʟʦʚ, 

ʤʣʨʜ (ʤʣʥ) ʪ 

ʉʦʦʪʥʦʰʝʥʠʝ 

2017 ʛʦʜʘ  

 ʢ 2016 ʛ, +/- % 

ɻʨʫʟʦʦʙʦʨʦʪ, 

ʤʣʨʜ (ʤʣʥ) ʪ/ʢʤ 

ʉʦʦʪʥʦʰʝʥʠʝ 

2017 ʛʦʜʘ   

ʢ 2016 ʛ, +/- % 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ 5,4  +6 250,8  +1,2 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 1,27  +3,2 2,3 ʪʨʣʥ.  +2,3 

ʄʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ (24,5)   + 2,9  (45,8)  +6,4 

ɺʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

(110,4)  -3 (64,5)  -4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʧʨʠ ʦʙʱʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦ-

ʟʦʢ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʧʝʨʝʚʦʟʢʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʫʤʝʥʴʰʘʶʪʩʷ. ʏʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʦʥ-

ʢʫʨʝʥʪʥʳʭ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʧʝʨʠʦʜ 2016ï2017 ʛʛ., ʪʦ ʩʪʘʪʠʩʪʠʢʘ ʧʦ-

ʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ: ʚ 2017 ʛʦʜʫ 



ʅ.ɺ. ɻʦʥʯʘʨʦʚʘ, ʆ.ʃ. ɼʦʤʥʠʥʘ 
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ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʚ TEU ʫʚʝʣʠʯʠʣʩʷ ʥʘ 18,82%, ʚ ʪʦʥʥʘʭ ï ʥʘ 17,14%, ʚ ʪʦʥʥʦ-

ʢʠʣʦʤʝʪʨʘʭ ʚʳʨʦʩ (ʩ ʫʯʝʪʦʤ ʧʦʨʦʞʥʝʛʦ) ʥʘ 34%, ʪʘʙʣ. 2 [5]. 

ʊʘʙʣʠʮʘ 2  

ʆʙʲʝʤʳ ʧʝʨʝʚʦʟʦʢ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ  

ɺʠʜʳ ʧʝʨʝʚʦʟʦʢ 

ʢʦʥʪʝʡʥʝʨʦʚ 

ʆʙʲʝʤ ʧʝʨʝʚʦ-

ʟʦʢ, ʤʣʥ TEU 

ʉʦʦʪʥʦʰʝʥʠʝ  

2017 ʛ. ʢ 2016 ʛ., % 

ʆʙʲʝʤ ʧʝʨʝʚʦ-

ʟʦʢ, ʤʣʥ ʪʦʥʥ 

ʉʦʦʪʥʦʰʝʥʠʝ  

2017 ʛ. ʢ 2016 ʛ., % 

ʆʙʱʠʡ ʦʙʲʝʤ 

ʧʝʨʝʚʦʟʦʢ 

3,89 19 40,4 17 

ʠʤʧʦʨʪ 522,66 45 5,726 36 

ʵʢʩʧʦʨʪ 836,79 17 14 16 

 

ɸʥʘʣʠʟ ʠʤʧʦʨʪʘ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ 2017 ʛʦʜʫ ʧʦʢʘʟʘʣ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʥʘ 

45%, ʭʦʪʷ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʦʥ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʝʛʦ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ 

ʚʩʝʛʦ ʥʘ 7,51%. ɹʘʣʘʥʩ ʧʦʨʦʞʥʠʭ ʧʝʨʝʚʦʟʦʢ ʫʣʫʯʰʘʝʪʩʷ. ɺ 2015 ʛʦʜʫ ʜʦʣʷ ʛʨʫʞʝʥʳʭ 

ʠʤʧʦʨʪʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʩʦʩʪʘʚʣʷʣʘ 66,5%, ʚ 2016 ʚʳʨʦʩʣʘ ʜʦ 68,22%, ʘ ʚ ʟʘʚʝʨʰʠʚ-

ʰʝʤʩʷ 2017 ʛʦʜʫ ï  ʜʦ 74%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʦʪʦʢʠ ʧʦ ʩʫʭʦʧʫʪʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ, ʠʜʫʱʠʝ ʯʝʨʝʟ ʧʦʨʪʳ, ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʟʘ ʩʯʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʦʪʦʢʦʚ 

ʠʤʧʦʨʪʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʢʩʧʦʨʪʘ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʪʦ ʚ 2017 ʛʦʜʫ ʦʥ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 17%, 

ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʨʦʩʪ ʙʳʣ ʚʩʝʛʦ 12,3%. ɼʦʣʷ ʛʨʫʞʝʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʦʙʦʨʦʪʝ ʚ 2015 

ʛʦʜʫ ʙʳʣʘ 85,43%, ʚ 2016 ï 88,96%, ʠ ʚ ʧʨʦʰʣʦʤ 2017 ʛʦʜʫ, ʥʘ ʬʦʥʝ ʨʝʟʢʦʛʦ ʨʦʩʪʘ 

ʠʤʧʦʨʪʘ, ʚʳʨʦʩ ʧʦʨʦʞʥʠʡ ʵʢʩʧʦʨʪ (ʜʦʣʷ ʛʨʫʞʝʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 

86,77%).  

ʇʦ ʜʘʥʥʳʤ çʊʨʘʥʩʂʦʥʪʝʡʥʝʨè, ʦʙʲʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʨʳʥʢʝ ʚ 2017 ʛʦʜʫ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʧʝʨʝʚʦʟʢʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 26,5%, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʘ ʠ ʪʨʘʥʟʠʪʘ, ʪʦʛʜʘ ʢʘʢ 

ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʚʦʟʢʠ ʚʳʨʦʩʣʠ ʥʘ 8,6%, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʦʙʨʘʙʘʪʳʚʘʶ-

ʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʦʙʲʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19%, ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʚʦʟʢʠ 

ʚʳʨʦʩʣʠ ʥʘ 7,6%, ʵʢʩʧʦʨʪ ï ʥʘ 20,6%, ʠʤʧʦʨʪ ï ʥʘ 32,9% ʠ ʪʨʘʥʟʠʪ ï ʥʘ 60,3%, ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 [6]. 

ʊʘʢ ʞʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʛʘʟʝʪʝ çɺʝʜʦʤʦʩʪʠè, 

ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪ ʚ ʧʦʨʪʘʭ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʥʘ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ çʨʫʙʣʝʚʦʡ ʩʪʘʚʢʦʡè ʥʘ ʧʝʨʝʚʦʟʢʫ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ, ʧʨʠ ʵʪʦʤ 

ʩʪʦʠʤʦʩʪʴ ʩʪʘʚʢʠ ʥʘ ʪʝʢʫʱʠʝ ʢʦʥʪʨʘʢʪʳ ʥʝ ʚʣʠʷʝʪ [7]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʦʚ, ʪʦ ʜʣʷ ʥʠʭ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʝʡ ʤʦʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʘ ʜʣʷ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʪʘʢ ʜʦʩʪʘʚʢʘ 

ʥʦʚʳʭ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 

ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʘʟʦʚʘʷ ʩʪʘʚʢʘ ʤʦʨʩʢʦʛʦ ʬʨʘʭʪʘ ʧʦ ʤʘʨʰʨʫʪʫ ʖʛʦ-

ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ ï ɽʚʨʦʧʘ ʟʘ ʛʦʜ ʚʳʨʦʩʣʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ, ʥʦ ʩʝʨʚʠʩ ʦʩʪʘʝʪʩʷ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʤ ʚ ʩʠʣʫ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʦʛʨʘʥʠʯʝʥʠʝ ʛʨʫʟʦʚʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʩʤʦʞʝʪ ʧʨʠʥʷʪʴ ʥʘ ʩʝʙʷ ʚʝʩʴ 

ʪʝʢʫʱʠʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʩʢʠʭ ʩʪʘʚʦʢ, ʜʦʩʪʘʚʢʘ ʢʦʥʪʝʡ-

ʥʝʨʘ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʪʦʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. 

ʇʦ ʜʘʥʥʳʤ ʘʩʩʦʮʠʘʮʠʠ ʤʦʨʩʢʠʭ ʪʦʨʛʦʚʳʭ ʧʦʨʪʦʚ ʈʌ ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪ ʚ ʈʦʩʩʠʠ 

ʧʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 786,97 ʤʣʥ ʪʦʥʥ, ʯʪʦ ʥʘ 9% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 

ʛʦʜʦʤ. ʆʙʲʝʤ ʧʝʨʝʚʘʣʢʠ ʩʫʭʦʛʨʫʟʦʚ ʚ ʤʦʨʩʢʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʨʪʘʭ ʩʦʩʪʘʚʠʣ 372,94 

ʤʣʥ ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ 48,2 ʤʣʥ ʪʦʥʥ, ʥʘ 13% ʙʦʣʴʰʝ 2016 ʛʦʜʘ, 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3 [8]. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʢʦʥʪʝʡʥʝʨʦʚ,  

ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʠ çʊʨʘʥʩʂʦʥʪʝʡʥʝʨè, 2016ï2017 ʛʛ. 

ʊʘʙʣʠʮʘ 3 

ʆʙʲʸʤʳ ʧʝʨʝʚʘʣʢʠ ʩʫʭʦʛʨʫʟʦʚ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʈʦʩʩʠʠ  

ʚ 2017 ʛʦʜʫ, ʤʣʥ. ʪʦʥʥ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʦʚ ɻʨʫʟʦʦʙʦʨʦʪ,  

ʚ ʤʣʥ ʪʦʥʥ 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʚ 2017 ʛʦʜʫ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., +/- % 

ʆʙʲʸʤ ʧʝʨʝʚʘʣʢʠ ʩʫʭʦʛʨʫʟʦʚ 

ʩʦʩʪʘʚʠʣ, ʚ ʪʦʤ ʯʠʩʣʝ: 

372,94 +11,1 

ï ʫʛʣʷ 154,4 +13,4 

ï ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ 48,2 +13 

ï ʟʝʨʥʘ 47,8 +34,7 

ï ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ 28,2 -0,1 

ï ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 17,6 +9,2 

ï ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʭ ʛʨʫʟʦʚ 3,1 -0,3 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʝʚʘʣʢʠ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʈʦʩʩʠʠ ʵʢʩʧʦʨʪʥʳʭ, ʠʤʧʦʨʪʥʳʭ, ʪʨʘʥ-

ʟʠʪʥʳʭ ʠ ʢʘʙʦʪʘʞʥʳʭ ʛʨʫʟʦʚ, ʪʦ ʚʩʝʛʦ ʚ 2017 ʛʦʜʫ ʙʳʣʦ ʧʝʨʝʛʨʫʞʝʥʦ 786,8 ʤʣʥ ʪʦʥʥ, 

ʥʘ 54,6 % ʙʦʣʴʰʝ 2016 ʛʦʜʘ, ʯʪʦ ʚʠʜʥʦ ʚ ʪʘʙʣ. 4 

ʊʘʙʣʠʮʘ 4 

ʆʙʲʸʤʳ ʧʝʨʝʚʘʣʢʠ ʵʢʩʧʦʨʪʥʳʭ, ʠʤʧʦʨʪʥʳʭ, ʪʨʘʥʟʠʪʥʳʭ ʠ ʢʘʙʦʪʘʞʥʳʭ  

ʛʨʫʟʦʚ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʈʦʩʩʠʠ ʚ 2017 ʛ., ʤʣʥ. ʪʦʥʥ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʦʚ ɻʨʫʟʦʦʙʦʨʦʪ, ʚ ʤʣʥ ʪʦʥʥ ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʚ 2017 ʛ. 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʚ % 

ʆʙʲʝʤ ʧʝʨʝʚʘʣʢʠ ʛʨʫʟʦʚ,  

ʚ ʪʦʤ ʯʠʩʣʝ: 

786,8 54,6 

ï ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ 606,5 6,9 

ï ʠʤʧʦʨʪʥʳʭ ʛʨʫʟʦʚ  36,1 14,2 

ï ʪʨʘʥʟʠʪʥʳʭ  58,2 14 

ï ʢʘʙʦʪʘʞʥʳʭ 86 19,5 



ʅ.ɺ. ɻʦʥʯʘʨʦʚʘ, ʆ.ʃ. ɼʦʤʥʠʥʘ 
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ʇʦ ʜʘʥʥʳʤ ʘʩʩʦʮʠʘʮʠʠ ʚ 2017 ʛʦʜʫ ʛʨʫʟʦʦʙʦʨʦʪ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ 

ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 15,5 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ 2016 ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣ 4,62 ʤʣʥ 

TEU, ʯʪʦ ʚ ʚʝʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ 48,3 ʤʣʥ ʪʦʥʥ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 5. 

ʊʘʙʣʠʮʘ 5 

ʆʙʦʨʦʪ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ 2017 ʛ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʦʚ ʆʙʲʝʤ ʛʨʫʟʦʚ, ʚ TEU ʉʦʦʪʥʦʰʝʥʠʝ ʚ 2017 ʛ. ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʚ % 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ,  

ʚ ʪʦʤ ʯʠʩʣʝ: 

4,62 ʤʣʥ 15,5 

ï ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ 1,92 ʤʣʥ  17,5 

ï ʠʤʧʦʨʪʥʳʭ ʛʨʫʟʦʚ  1,95 ʤʣʥ 16 

ï ʪʨʘʥʟʠʪʥʳʭ  66,61 ʪʳʩ 22,5 

ï ʢʘʙʦʪʘʞʥʳʭ   683,76 ʪʳʩ 6,5 

 

ʇʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʛʨʫʟʦʦʙʦʨʦʪ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚʳ-

ʨʦʩ ʥʘ 23,9%, ʚ ʧʦʨʪʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʦʙʲʸʤ ʧʝʨʝʚʘʣʢʠ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 10,6% 

ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʰʣʦʤʫ ʛʦʜʫ (ʪʘʙʣ. 6). 

ɻʨʫʟʦʦʙʦʨʦʪ ʧʦʨʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʚ 2017 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 53,6 ʤʣʥ ʪʦʥʥ (ʥʘ 

10,3% ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ), ʙʳʣʦ ʧʝʨʝʚʘʣʝʥʦ 1,1 ʤʣʥ TEU ʵʢʩʧʦʨʪʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʛʨʫʞʝʥʳʡ ʵʢʩʧʦʨʪ ʩʦʩʪʘʚʠʣ 740,27 ʪʳʩ TEU, ʧʦʨʦʞʥʠʡ ʵʢʩʧʦʨʪ 362,23 ʪʳʩ 

TEU ʠ ʠʤʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ï 1,13 ʤʣʥ TEU. ʊʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʝʨʝʚʘʣʢʘ ʨʝʬʨʠʞʝʨʘ-

ʪʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʚʩʝʛʦ 249,08 ʪʳʩ TEU, ʠʟ ʢʦʪʦʨʳʭ ʠʤʧʦʨʪ ï 213,74 ʪʳʩ TEU, 

ʵʢʩʧʦʨʪ ï 35,34 ʪʳʩ TEU.  

ʊʘʙʣʠʮʘ 6 

ɻʨʫʟʦʦʙʦʨʦʪ ʢʦʥʪʝʡʥʝʨʦʚ ʚ 2017 ʛʦʜʫ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʧʦ ʙʘʩʩʝʡʥʘʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʲʝʤ ʛʨʫʟʦʚ, ʚ TEU ʉʦʦʪʥʦʰʝʥʠʝ ʚ 2017 ʛ. ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʚ +/- % 

ɸʨʢʪʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ 150,5 ʪʳʩ  ï1,6 

ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʙʘʩʩʝʡʥ 752,53 ʪʳʩ +2 

ʂʘʩʧʠʡʩʢʠʡ ʙʘʩʩʝʡʥ 2,4 ʪʳʩ ï1,9 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʙʘʩʩʝʡʥ 1,48 ʤʣʥ  +23,9 

ɹʘʣʪʠʡʩʢʠʡ ʙʘʩʩʝʡʥ 2,23 ʤʣʥ  +10,6 

 

ɿʘ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪ ʧʦʨʪʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʃʝʥʠʥʛʨʘʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʰʣʦʛʦ 

ʛʦʜʘ. ʆʙʱʠʡ ʛʨʫʟʦʦʙʦʨʦʪ ʧʦʨʪʦʚ ʚʳʨʦʩ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ 7%. ʈʘʥʝʝ ʊɸʉʉ ʩʦʦʙʱʘʣ, 

ʯʪʦ ʧʝʨʝʚʦʟʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʦʩʩʠʠ ʚ ʷʥʚʘʨʝ-ʠʶʥʝ 2017 ʛʦʜʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20,3%, ʜʦ 1,85 ʤʣʥ. TEU.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʭ 

ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʤʳ ʧʝʨʝʚʦʟʢʠ ʠ ʧʝʨʝʚʘʣʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʨʘʩʪʫʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʣʠʜʠʨʫʶʱʫ  ʁʧʦʟʠʮʠʶ ʧʨʠ ʵʪʦʤ ʟʘʥʠʤʘʝʪ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʪʩʪʘʝʪ ʚ ʨʘʟʚʠʪʠʠ, ʩʝʛʦʜʥʷ 

ʧʦ ʨʝʢʝ ʚ ʦʩʥʦʚʥʦʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʝʬʪʴ, ʤʝʪʘʣʣʳ, ʟʝʨʥʦ, ʧʝʩʦʢ, ʱʝʙʝʥʴ, ʘ ʪʘʢʞʝ ʥʝʛʘ-

ʙʘʨʠʪʥʳʝ ʛʨʫʟʳ, ʘ ʧʝʨʝʚʦʟʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (ʪʘʙʣ. 7). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ, ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʠ ʤʦʨʩʢʦʤ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ 

ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʧʨʦ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʨʝʯʥʦʡ ʦʪʨʘʩʣʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʛʥʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʨʠʨʦʚʘʥʠʷ ʦʯʝʚʠʜʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʭʦʧʫʪʥʳʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʨʦʡ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ. 

ʊʘʙʣʠʮʘ 7 

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ, ʤʣʥ. ʪʦʥʥ 

 2000 2010 2014 2015 2016 

ʇʝʨʝʚʝʟʝʥʦ ʛʨʫʟʦʚ ʚ ʢʦʥ-

ʪʝʡʥʝʨʘʭ ʪʨʘʥʩʧʦʨʪʦʤ: 

     

ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 10,7 23,0 30,4 28,6 32,0 

ï ʤʦʨʩʢʠʤ 2,0 1,4 1,5 1,2 1,4 

ï ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ 0,4 0,7 0,4 0,3 0,3 

 

ʄʝʞʜʫ ʪʝʤ, ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʛʨʫʟʦʚ ʠ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠ-

ʪʠʝ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦ 

ʨʝʯʥʳʤ ʢʦʥʪʝʡʥʝʨʥʳʤ ʣʠʥʠʷʤ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʷʭ 

ʯʝʨʝʟ ʨʝʯʥʳʝ ʧʦʨʪʳ. 

ʌʘʢʪʦʨʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ: 

ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʧʝʨʝʚʦʟʯʠʢʘʤʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʮʝʥʦʦʙʨʘ-

ʟʦʚʘʥʠʷ; 

ï ʦʧʪʠʤʠʟʘʮʠ ̫ʨʘʙʦʪʳ ʨʝʯʥʳʭ ʧʦʨʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

[9]. 

ʉʜʝʨʞʠʚʘʶʱʠʤʠ ʨʘʟʚʠʪʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫ-

ʪʷʤ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ: 

ï ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ, ʦʜʥʘʢʦ, ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʘʨʪʠʷʭ ʜʝʣʘʶʪ 

ʝʛʦ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ; 

ï ʩʦʢʨʘʱʝʥʥʳʡ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ; 

ï ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʦʚ-ʢʦʥʪʝʡʥʝʨʦʚʦʟʦʚ, ʥʦ ʚʦʟ-

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʫʜʦʚ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʚ ʨʝʯʥʳʭ ʧʦʨʪʘʭ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʧʝ-

ʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚʥʦʩʷʪ ʩʫʭʦʧʫʪʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ ʘʚʪʦ-

ʤʦʙʠʣʴʥʳʡ). ʆʜʥʘʢʦ ʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩ-

ʪʘʪʢʦʚ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

ï ʟʘʪʦʨʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ; 

ï ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʩʪʦʠ ʚ ʢʦʥʝʯʥʳʭ ʧʫʥʢʪʘʭ ʤʘʨʰʨʫʪʘ ʚ ʦʞʠʜʘʥʠʠ 

ʨʘʟʛʨʫʟʢʠ ʚʘʛʦʥʦʚ-ʧʣʘʪʬʦʨʤ ʠ ʘʚʪʦʪʨʝʡʣʝʨʦʚ. 

ɼʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʝʥ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʂʨʦʤʝ ʪʦʛʦ, ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 20- ʠ 40-ʬʫʪʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ (ʟʘʛʨʫʟʢʘ ʚ ʩʨʝʜʥʝʤ 13ï20 ʪʦʥʥ) 

ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫʢʨʫʧʥʝʥʥʳʝ ʛʨʫʟʦʚʳʝ ʝʜʠʥʠʮʳ ʢʘʢ ʥʘ ʪʝʨʤʠʥʘʣʝ ʛʨʫʟʦʦʪ-

ʧʨʘʚʠʪʝʣʷ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʩʪʘʚʢʦʡ ʚ ʧʦʨʪ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʯʥʦʤ ʧʦʨʪʫ. ʇʨʠ ʵʪʦʤ ʛʝʦʛʨʘʬʠʷ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʟʚʦʣʝ̫ʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʝʞʜʫ ʚʩʝʤʠ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ. 

ʄʝʞʜʫ ʪʝʤ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʪʝʡʥʝʨʥʳʝ ʛʨʫʟʦʧʦʪʦʢʠ ʠʜʫʪ ʯʝʨʝʟ ʤʦʨʩʢʦʡ ʧʦʨʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʜʘʣʝʝ ʜʦʩʪʘʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʧʝʨʝʚʦʟʯʠʢʘʤʠ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ 

ʚ ʵʪʠ ʩʭʝʤʳ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʪʨʝʙʫʝʪʩʷ ʩʝʨʴʝʟʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. 



ʅ.ɺ. ɻʦʥʯʘʨʦʚʘ, ʆ.ʃ. ɼʦʤʥʠʥʘ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ» 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʚʳʙʦʨʝ ʩʭʝʤʳ ʠ ʩʧʦ-

ʩʦʙʦʚ ʜʦʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ï ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʩʠʩʪʝʤʘʤ ï çʪʦʯʥʦ ʚ ʩʨʦʢè ʠ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè ʜʣʷ 

ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʜʣʷ ʢʣʠʝʥʪʘ; 

ï ʦʭʚʘʪʳʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠ ʘʛʝʥʪʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

ï ʦʩʥʦʚʳʚʘʪʴʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʜʦʛʦʚʦʨʘʤʠ ʜʝʡʩʪʚʫʶʱʠʝ ʪʘʨʠʬʳ ʧʝʨʝʚʦʟʯʠʢʦʚ, ʩʙʦʨʳ ʥʘ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ ʠ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʮʠʠ; 

ï ʙʳʪʴ ʫʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʫ  ʁʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʛʨʫʟʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ 

ʘʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʚʳʨʘʞʝʥʠʶ, ʨʫʙ. [10]: 

ä
=

m

i

iC
1

= ʉʤʘʛi + ʉʧʨʨ + ʉʧʝʨ + ʉʛ ʧ , 

ʛʜʝ ʉʤʘʛi ï ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʦʚ i-ʳʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ, 

ʨʫʙ.; 

ʉʧʨʨ ï ʩʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʧʦ ʢʦʥʪʝʡʥʝʨʥʦʤʫ ʛʨʫʟʫ, ʨʫʙ.; 

ʉʧʝʨ ï ʩʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʧʨʠ ʧʝʨʝʚʘʣʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʫʥʢʪʝ, 

ʨʫʙ.; 

ʉʛ ʧ ï ʩʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʦʡ ʤʘʩʩʳ ʚ ʧʫʪʠ, ʨʫʙ.; 

 

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʨʫʙ.: 

ʉʤʘʛi = Sʤʘʛi Ĭ Lʤʘʛi Ĭ Qʛʨ , 

ʛʜʝ Sʤʘʛi ï ʪʘʨʠʬ ʥʘ ʧʝʨʝʚʦʟʢʫ i-ʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʤʘʨ-

ʰʨʫʪʘ, ʨʫʙ./ʪʢʤ; 

Lʤʘʛi ï ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʢʠ ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʤʘʨʰʨʫʪʘ, ʢʤ; 

Qʛʨ ï ʤʘʩʩʘ ʛʨʫʟʘ ʚ ʢʦʥʪʝʡʥʝʨʝ, ʪ. 

 

ʉʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ, ʨʫʙ.: 

ʉʧʨʨ = Sʧʨʨ Ĭ Qʛʨ , 

ʛʜʝ Sʧʨʨ ï ʪʘʨʠʬ ʥʘ ʛʨʫʟʦʚʳʝ ʨʘʙʦʪʳ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʨʫʙ./ʪ. 

 

ʉʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʧʨʠ ʧʝʨʝʚʘʣʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʨʫʙ.: 

ʉʧʝʨ = Sʧʝʨ Ĭ Qʛʨ , 

ʛʜʝ Sʧʝʨ ï ʪʘʨʠʬ ʥʘ ʧʝʨʝʚʘʣʢʫ ʚ ʧʦʨʪʫ, ʨʫʙ./ʪ. 

 

ʉʪʦʠʤʦʩʪʴ ʛʨʫʟʦʚʦʡ ʤʘʩʩʳ ʚ ʧʫʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʨʫʙ.: 

ʉʛ ʧ = (Qʛʨ Ĭ ʎʛʨ Ĭ ʉʙ Ĭ ʊʜʦʩʪ) / (100 Ĭ 365 Ĭ 24) , 

ʛʜʝ ʎʛʨ ï ʩʪʦʠʤʦʩʪʴ ʛʨʫʟʘ, ʨʫʙ./ʪ; 

ʉʙ ï ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʪʘʚʢʘ ʟʘ ʢʨʝʜʠʪ, %; 

ʊʜʦʩʪ ï ʧʝʨʠʦʜ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ, ʯ. 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʩʪʦʠʤʦʩʪʠ ʜʦʩ-

ʪʘʚʢʠ ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʠ-

ʤʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʧʝʨʝʚʦʟʢʘ ʚ 20-ʬʫʪʦʚʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʨʘʩʩʤʘʪ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʨʠʚʘʣʘʩʴ ʧʦ ʤʘʨʰʨʫʪʫ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜïʗʨʦʩʣʘʚʣʴïʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʩ ʜʦʟʘʛʨʫʟʢʦʡ 

ʚ ʗʨʦʩʣʘʚʣʝ; ʧʘʨʪʠʷ ʧʝʨʝʚʦʟʢʠ ï 5200 ʪʦʥʥ. ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʚʘʛʦʥ-ʧʣʘʪʬʦʨʤʘ); ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʪʷʛʘʯ ʠ ʧʦʣʫʧʨʠʮʝʧ-ʢʦʥʪʝʡʥʝʨʦʚʦʟ ʏʄɿɸʇ 99874); ʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ (ʩʫʜʥʦ-ʢʦʥʪʝʡʥʝʨʦʚʦʟ ʧʨʦʝʢʪʘ 2820). 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʟʘʜʘʥʥʦʡ ʧʘʨʪʠʠ ʛʨʫʟʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʫʯʝ-

ʪʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʛʨʫʟʦʚʦʡ ʤʘʩʩʳ ʚ ʧʫʪʠ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʦʠʤʦʩʪʴ ʧʘʨʪʠʠ ʘʚʪʦʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʨʠʬʳ ʥʘ ʧʝʨʝʛʨʫʟʢʫ ʠ ʜʨʫʛʠʝ 

ʜʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ [11,12]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 8. 

ʊʘʙʣʠʮʘ 8 

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï  

ʗʨʦʩʣʘʚʣʴ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʫʙ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʫʥʢʪʦʚ ɸʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

ɺʥʫʪʨʝʥʥʠʡ  

ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ (ʯʝʨʝʟ ʄʦʩʢʚʫ) 

25709376,8 20642373 - 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ (ʯʝʨʝʟ ʗʨʦʩʣʘʚʣʴ) 

26376176,7 20003030 6709141 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜï

ʗʨʦʩʣʘʚʣʴ 

5261048,22 5733547,9 2338103 

ʗʨʦʩʣʘʚʣʴ ï ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 

19139449,2 15732334 6231370 

 

ʀʟ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʚʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ. ʉʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʝ 1000 ʢʤ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʢʨʫʧʥʦʡ ʧʘʨʪʠʠ ʛʨʫʟʘ, ʙʝʟ ʫʯʝʪʘ ʟʘʚʦʟʘ-

ʚʚrʦʟʘ. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ 

ʦʢʘʟʳʚʘʶʪ: ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ, ʚʝʩ ʠ ʦʙʲʝʤ ʧʘʨʪʠʠ ʛʨʫʟʘ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟ-

ʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʯʝʩʪʚʝʥʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 

ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʚʢʣʶʯʝʥʠʝ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ-

ʩʷ ʵʬʬʝʢʪʠʚʥʘ. 
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The current state of the Russian market of container transport, their efficiency of use by var-

ious modes of transport, including inland waterway transport. The author substantiates the 

urgency of creating a transport system of container transportation by inland waterways, pro-

vides a method of determining the cost of delivery of containers in comparison with alterna-

tive modes of transport. 
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ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂr ʨʛʳʟʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ ʀ. ʈʘʟʟʘʢʦʚʘ  
ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ, ʧʨʦʬʝʩʩʦʨ, 

ʂɻʊʋ ʠʤ. ʀ. ʈʘʟʟʘʢʦʚʘ, 

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 720044, ʛ. ɹʠʰʢʝʢ, ʧʨ. ʏ. ɸʡʪʤʘʪʦʚʘ, 66 

ʉʆɺʈɽʄɽʅʅɸʗ ʃʆɻʀʉʊʀʂɸ ʊʋʈʀʉʊʀʏɽʉʂʀʍ  

ʇʆʊʆʂʆɺ ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ, ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʪʫʨʠ-

ʩʪʳ, ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʪʫʨʠʩʪʳ, ʛʦʩʪʠʥʠʮʳ, ʨʝʩʪʦʨʘʥʳ, ʧʘʥʩʠʦʥʘʪʳ ʦʪʜʳʭʘ, ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʝ ʙʘʟʳ, ʜʦʤʘ ʦʪʜʳʭʘ, ʪʫʨʧʘʢʝʪʳ, ʨʘʩʭʦʜʳ ʪʫʨʠʩʪʦʚ. 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʪʦʢ ʪʫʨʠʩʪʦʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦ-

ʛʦ ʩʝʢʪʦʨʘ ʚ ʂʳʨʛʳʟʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʚ ʢʦ-

ʪʦʨʳʭ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʩʝʱʝʥʠʝ ʩʫʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʫʨʠʟ-

ʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʥʦʡ ʢʫʨʦʨʪʥʦʡ ʟʦʥʳ ʨʝʩʧʫʙʣʠʢʠ. 

ʊʘʢʞʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʙʳʚʘʥʠʷ ʪʫʨʠʩʪʦʚ, ʨʘʩʭʦʜʘʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʪʫʨʠʩʪʘʤʠ ʚ ʤʝʩʪʘʭ ʧʦʩʝʱʝʥʠʡ.  

 

ʀʟʫʯʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʨʝʛʠʦʥʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠʤʝʶʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ [7, c. 3]. ʇʨʠ ʵʪʦʤ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʚʢʣʘʜ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʙʦʣʴʰʝ, ʯʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʪʫʨʠʟʤʘ.  

ʈʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʜʦʭʦʜ ʚ ʚʠʜʝ ʦʟʜʦʨʦʚʣʝ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʠ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ [1, c. 42]. 

ʏʠʩʣʦ ʦʪʜʦʭʥʫʚʰʠʭ ʪʫʨʠʩʪʦʚ ʟʘ 2014 ʛʦʜ ʩʦʩʪʘʚʠʣʦ 1237,5 ʪʳʩ. ʯʝʣʦʚʝʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ ʪʫʨʠʟʤʘ ï 690 ʪʳʩ. ʯʝʣʦʚʝʢ (ʙʦʣʝʝ 56%), ʚ ʥʝʦʨʛʘʥʠ-

ʟʦʚʘʥʥʦʤ ï 547 ʪʳʩ. ʯʝʣʦʚʝʢ (ʦʢʦʣʦ 44%) (ʨʠʩ.1). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ 

ʯʠʩʣʦ ʦʪʜʦʭʥʫʚʰʠʭ ʪʫʨʠʩʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 10 ʧʨʦʮʝʥʪʦʚ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ. ï 

ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (ʪʘʙʣ.1). ɼʦʣʷ ʛʨʘʞʜʘʥ ʂʳʨʛʳʟʩʪʘʥʘ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʪʫʨʠʩʪʦʚ, ʦʪ-

ʜʦʭʥʫʚʰʠʭ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ, ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 80 ʧʨʦʮʝʥʪʦʚ (ʙʦʣʝʝ 560 ʪʳʩ. 

ʯʝʣʦʚʝʢ) [11, c. 18].  

 

  

ʈʠʩ. 1. ʏʠʩʣʦ ʪʫʨʠʩʪʦʚ, ʦʪʜʦʭʥʫʚʰʠʭ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ  

ʩʝʢʪʦʨʝ ʪʫʨʠʟʤʘ (ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʠʪʦʛʫ) [12, c. 19] 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʜʩʯʝʪʘ ʧʦʪʦʢʘ ʢʘʢ 

ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ, ʚʣʠʷʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ 

ʩʧʨʦʩʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʂʳʨʛʳʟʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʜʦʣʶ ʚʢʣʘʜʘ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪ-

ʨʘʩʣʠ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. ʇʦʢʘʟʘʪʝʣʠ ʪʘʙʣ. 1 ʜʘʶʪ ʦʩʥʦʚʫ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʪʦʢ ʪʫʨʠ-

ʩʪʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʟʨʘʩʪʘʥʠʶ, ʭʦʪʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʝʛʦ ʩʥʠʞʝʥʠʝ [4, c. 89; 11, c. 12]. 

ʊʘʙʣʠʮʘ 1 

ʏʠʩʣʝʥʥʦʩʪʴ ʪʫʨʠʩʪʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ  

ʚ 2008ï2014 ʛʛ., ʪʳʩ. ʯʝʣʦʚʝʢ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 2008 2009 2010 2011 2012 2013 2014 

ʏʠʩʣʦ ʦʪʜʦʭʥʫʚʰʠʭ 888,0 806,8 584,3 816,9 1199,4 1132,2 1237,5 

ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ 539,5 488,5 357,7 482,0 631,9 671,6 690,5 

ʚ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ  348,5 318,3 226,6 334,9 567,5 460,6 547,0 

 

ʅʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʥʘʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʫʨʠʩʪʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʝ ʟʘ 2014 ʛ. ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʝʥ-

ʥʠʭ ʪʫʨʠʩʪʦʚ ʩʦʩʪʘʚʠʣʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʪʫʨʠʩʪʦʚ 81%, ʦʩʪʘʣʴʥʘʷ ʜʦʣʷ ʪʫ-

ʨʠʩʪʦʚ ʧʨʠʝʭʘʣʠ ʠʟ ʩʪʨʘʥ ʉʅɻ ï 12,8% ʠ ʪʫʨʠʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩʦʩʪʘʚʠʣʠ ï 

6,16% (ʪʘʙʣ. 2).  



ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
ʉʦʚʨʝʤʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 
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ʊʘʙʣʠʮʘ 2 

ʏʠʩʣʦ ʧʦʩʝʪʠʪʝʣʝʡ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʫʩʣʫʛʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ  

ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʪʫʨʠʟʤʘ, ʫʯʨʝʞʜʝʥʠʡ ʦʪʜʳʭʘ  

ʧʦ ʩʪʨʘʥʘʤ ʧʨʦʞʠʚʘʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʚ 2014 ʛ.1  

ʆʨʛʘʥʠʟʘʮʠʠ ʪʫʨʠʟʤʘ  

ʠ ʦʪʜʳʭʘ 

 

ɺʩʝʛʦ 

ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟ ʩʪʨʘʥ 

ʚʥʝ ʉʅɻ 

ʠʟ ʩʪʨʘʥ 

ʉʅɻ 

ʛʨʘʞʜʘʥʝ  

ʂʳʨʛʳʟʩʪʘʥʘ 

ɺʩʝʛʦ ʧʦʩʝʪʠʪʝʣʝʡ  697991 43007 89345 565639 

 ʚ % 100 6,16 12,8 81,04 

ɻʦʩʪʠʥʠʮʳ 205010 28959 17887 158164 

ʚ % 100 14,13 8,72 77,15 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ: 301472 4420 67360 229692 

ʚ % 100 1,46 22,34 76,2 

ʊʫʨʠʩʪʩʢʠʝ ʙʘʟʳ  34781 277 3490 31014 

ʚ % 100 0,79 10,03 89,17 

ʉʘʥʘʪʦʨʠʠ 61341 567 11131 49643 

ʚ % 100 0,92 18,15 80,93 

ɼʝʪʩʢʠʝ ʩʘʥʘʪʦʨʠʠ  3654 -  -  3654 

ʉʘʥʘʪʦʨʠʠ ï ʧʨʦʬʠʣʘʢʪʦʨʠʠ 9655 - -  9655 

ʚ % 100 - - 100 

ɼʦʤʘ ʦʪʜʳʭʘ 42175 8 13124 29043 

ʚ % 100 0,02 31,12 68,86 

ʇʘʥʩʠʦʥʘʪʳ ʦʪʜʳʭʘ 120233   3508 37434 79291 

ʚ % 100 2,92 31,13 65,95 

ʇʘʥʩʠʦʥʘʪ ʩ ʣʝʯʝʥʠʝʤ 1323 - 20 1303 

ʚ % 100 - 1,5 98,5 

ɹʘʟʳ ʦʪʜʳʭʘ 1757 60 260 1437 

ʚ % 100 3,41 14,79 81,78 

ʉʧʦʨʪʠʚʥʦ- ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 2216 - 1526 690 

ʚ % 100 - 68,86 31,14 

ɼʝʪʩʢʠʝ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 24337 - 375 23962 

ʚ % 100 - 1,54 98,46 

ʊʫʨʬʠʨʤʳ ʠ ʪʫʨʦʧʝʨʘʪʦʨʳ, ʙʶʨʦ ʧʫʪʝʰʝ-

ʩʪʚʠʡ ʠ ʵʢʩʢʫʨʩʠʡ 

10387  

 

4589 2724  3074 

ʚ % 100 44,18 26,23 29,59 

ʇʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʠ ʟʘʧʦʚʝʜʥʠʢʠ 89386 1049  1326  87011 

ʚ % 100 1,17 1,48 97,34 

ʇʨʦʯʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʪʫʨʠʟʤʘ 91736 3990 48 87698 

ʚ % 100 4,35 0,05 95,6 

 

ʇʦʩʢʦʣʴʢʫ ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ ʜʘʝʪ ʪʘʢʫʶ ʩʚʦʜʢʫ ʧʦ ʚʥʫʪ-

ʨʝʥʥʝʤʫ ʪʫʨʠʟʤʫ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʠʜʝʪ 

ʩʪʘʥʦʚʣʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʠʤʝʣʦ ʤʝʩʪʦ ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ: 

20% ï ʠʥʦʩʪʨʘʥʥʳʝ ʪʫʨʠʩʪʳ ʠ 80% ï ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟ-

                                                           
1 ʈʘʩʩʯʠʪʘʥʦ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʩʙʦʨʥʠʢʘ çʊʫʨʠʟʤ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 2010-2014è. ʅʘʮʩʪʘʪʢʦʤ ʂʈ, 

2015. ï ʉ. 60.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʩʥʦʚʘʥʦ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʤ ʪʫʨʠʟʤʝ. ɺʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʧʦʩʝʱʘʶʪ ʚ 60ï98% ʩʣʫʯʘʝʚ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʫʨʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʪʠʥʠʮʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝ-

ʱʝʥʠʷ. 

ʇʨʦʜʦʣʞʘʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʘʙʣ. 2 ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʫʨʠʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫ-

ʙʝʞʴʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʛʦʩʪʠʥʠʮʘʭ (14,13%), ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʚ ʧʘʥ-

ʩʠʦʥʘʪʘʭ ʦʪʜʳʭʘ (2,92%), ʙʘʟʘʭ ʦʪʜʳʭʘ (3,41%), ʪʫʨʠʩʪʩʢʠʭ ʙʘʟʘʭ (1,46%), ʩʘʥʘʪʦʨʠʷʭ 

(0,92%), ʚ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʘʭ ʠ ʟʘʧʦʚʝʜʥʠʢʘʭ (1,17%), ʧʨʦʯʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʫʨʠʟʤʘ ï 

4,35%. ʊʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʠʥʦʩʪʨʘʥʥʳʝ ʪʫʨʠʩʪʳ ʚ ʦʩʥʦʚʥʦʤ (70%) ʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʫʩʣʫʛʘʤʠ ʤʝʩʪʥʳʭ ʪʫʨʬʠʨʤ, ʪʫʨʦʧʝʨʘʪʦʨʦʚ, ʙʶʨʦ ʧʫʪʝʰʝʩʪʚʠʡ ʠ ʵʢʩʢʫʨʩʠʡ, ʠʟ 

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ï 44,18%, ʠʟ ʩʪʨʘʥ ʉʅɻ ï 26,23%.  

ɺ ʮʝʣʷʭ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʪʫʨʠʟʤʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʪʳ ʦʭʚʘʪʘ ʩʫʙʲʝʢʪʦʚ (ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ), ʦʩʫʱʝʩʪ-

ʚʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʝʨʠʦʜ ʩ 1 ʧʦ 10 ʘʚʛʫʩʪʘ 2014 ʛ. ʅʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʚʝʜʝʥʦ ʩʧʣʦʰʥʦʝ ʝʜʠʥʦʚʨʝʤʝʥ-

ʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʫʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʫʩʣʫʛʠ ʛʦʩʪʠʥʠʮ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʤ 

ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ (ʛʦʩʪʠʥʠʮʳ, ʤʦʪʝʣʠ, ʧʘʥʩʠʦʥʘʪʳ ʠ ʜʨ.), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ (ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ ʦʪʜʳʭʘ, ʪʫʨʠʩʪ-

ʩʢʠʝ ʙʘʟʳ ʠ ʜʨ.), ʛʦʩʪʝʚʳʭ ʜʦʤʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʠ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʪʫʨʠ-

ʩʪʘʤ [3, c.73].  

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 139 ʛʦʩʪʠʥʠʮ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʤ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ 800 ʛʦʩʪʝʚʳʭ ʜʦʤʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʫʯʨʝʞʜʝʥʠʡ ʦʪʜʳʭʘ, 170 ʛʦʩʪʝʚʳʭ ʜʦʤʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʫʯʨʝʞʜʝʥʠʡ ʦʪʜʳʭʘ ʠ 4,1 ʪʳʩ. ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʪʫʨʠʩʪʦʚ.  

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʩʫʙʲʝʢʪʦʚ, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ʇʦ ʠʪʦʛʘʤ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ, ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ 2014 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 

ʙʦʣʝʝ 740 ʪʳʩ. ʪʫʨʠʩʪʦʚ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2013 ʛ. ʥʘ 19,5 

ʧʨʦʮʝʥʪʘ ʙʦʣʴʰʝ. ɺ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ ʪʫʨʠʟʤʘ ʦʪʜʦʭʥʫʣʦ ʙʦʣʝʝ 193 ʪʳʩ. ʯʝʣʦ-

ʚʝʢ (ʥʘ 21,5% ʙʦʣʴʰʝ), ʚ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ ʪʫʨʠʟʤʘ ï 547 ʪʳʩ. ʯʝʣʦʚʝʢ (ʥʘ 

18,8% ʙʦʣʴʰʝ) (ʨʠʩ.2). ʏʠʩʣʦ ʦʪʜʦʭʥʫʚʰʠʭ ʪʫʨʠʩʪʦʚ ʠʟ ʩʪʨʘʥ ʉʅɻ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 48 

ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʟ ʩʪʨʘʥ ʚʥʝ ʉʅɻ ï ʙʦʣʝʝ 22 ʪʳʩ. ʯʝʣʦʚʝʢ. 

 

ʈʠʩ. 2. ʏʠʩʣʦ ʪʫʨʠʩʪʦʚ, ʦʪʜʦʭʥʫʚʰʠʭ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ  

ʩʝʢʪʦʨʝ ʪʫʨʠʟʤʘ ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ 2014 ʛ. (ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʠʪʦʛʫ) 

ɺ ʩʝʤʠ ʦʙʣʘʩʪʷʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʚʢʣʶʯʘʷ ʛ. ɹʠʰʢʝʢ ʠ ʛ. ʆʰ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ 

ʩʪʨʘʥʳ, ʧʦʠʩʢ ʧʨʦʙʣʝʤ ʠ ʧʫʪʝʡ ʨʝʰʝʥʠʷ [6, c. 31ï33]. ɺʩʝʛʦ ʚ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

663 ʨʝʩʧʦʥʜʝʥʪʘ.  



ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
ʉʦʚʨʝʤʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 
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ʆʩʥʦʚʥʦʡ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʦʢ ʠʩʭʦʜʠʪ ʠʟ ʛʦʨʦʜʘ ɹʠʰʢʝʢ. 32% ʦʧ-

ʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʷʚʣʷʣʠʩʴ ʞʠʪʝʣʷʤʠ ʛ. ɹʠʰʢʝʢ, 14% ʧʨʠʝʭʘʣʠ ʠʟ ʛ. ʆʰ, 12% ï 

ʠʟ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, 11% ï ʠʟ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ. ʉʘʤʦʝ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪ-

ʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʠʩʭʦʜʠʪ ʠʟ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ (4%). ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ 

ʧʨʠʝʟʞʠʭ ʪʫʨʠʩʪʦʚ ʚ ʛ. ɹʠʰʢʝʢ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ (50,6%), ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʝʟʞʠʭ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (3,5%). ʆʩʥʦʚ-

ʥʫʶ ʯʘʩʪʴ ʧʨʠʝʟʞʠʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ʊʘ-

ʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ï 55,6%, ɹʠʰʢʝʢ 32% ï ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ ï 14%, ʏʫʡ ï 12%, ɼʞʘʣʘʣ-

ɸʙʘʜ ï 11%, ɹʘʪʢʝʥ ï 9%, ʛ.ʆʰ ï 8%, ʀʩʩʳʢ-ʂʫʣʴ ï 5%, ʅʘʨʳʥ ï 5%, ʊʘʣʘʩ ï 4%. 

ʊʘʢʞʝ ʚʠʜʝʥ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ (45,2%) ʠʟ ʅʘʨʳʥʩʢʦʡ ʚ ʀʩʩʳʢ-

ʂʫʣɹʩʢʫʶ ʦʙʣʘʩʪʴ ʠ, ʥʘʦʙʦʨʦʪ, ʠʟ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʚ ʅʘʨʳʥʩʢʫʶ (45,9%). ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ, ʚ ʊʘʣʘʩʩʢʫʶ ʦʙʣʘʩʪʴ ʩʪʝʢʘʶʪʩʷ ʪʫʨʠʩʪʳ ʠʟ ʛ. ɹʠʰʢʝʢ (21,6%) ʠ 

ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (18,9%). ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʪʫʨʠʩʪʦʚ ʚ 

ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʙʳʣʦ ʠʟ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ (2,2%). ʆʩʥʦʚʫ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ 

ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ɹʘʪʢʝʥʩʢʦʡ (29,8%) ʠ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩ-

ʪʠ (24%). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʝʟʞʠʭ ʚ ʆʰʩʢʫʶ ʦʙʣʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ (1,3%). ʉʨʝʜʠ ʧʨʠʝʟʞʠʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ 36,5% ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʮʘʤʠ ʠʟ ʛ.ʆʰ, 33,7% ï ʠʟ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʦʣʴʰʠʥʩʪ-

ʚʦ ʧʨʠʝʟʞʠʭ ʪʫʨʠʩʪʦʚ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ʛ. ʆʰ (30,8%) ʠ ɼʞʘ-

ʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (22,7%). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʝʟʞʠʭ ʪʫʨʠʩʪʦʚ ʚ ɹʘʪʢʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ï ʞʠʪʝʣʠ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ (3,7%). ʅʘʠʙʦʣʴʰʠʡ ʧʦʪʦʢ ʦʧʨʦʰʝʥʥʳʭ 

ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʚ ʛ. ʆʰ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (33,3%) ʠ ʠʟ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ (30,3%) [5, c. 54].  

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ (94%) ʧʨʝʜʧʦʯʣʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʦʝʟʜʢʠ, ʪʦʛʜʘ ʢʘʢ ʪʫʨʧʘʢʝʪʘʤʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʣʠʰʴ 6 % ʦʧʨʦʰʝʥʥʳʭ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʦʢ ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʘʨʴʠʨʫʝʪ-

ʩ ̫ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ, ʢʫʜʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʪʫʨʠʩʪʳ (ʪʘʙʣ. 3).  

ʊʘʢ ʚ ʛ. ɹʠʰʢʝʢ, ʅʘʨʳʥʩʢʫʶ, ʏʫʡʩʢʫʶ, ɼʞʘʣʘʣ-ɸʙʘʜʩʢʫʶ ʠ ɹʘʪʢʝʥʩʢʫʶ ʦʙʣʘʩʪʠ 

ʪʫʨʠʩʪʳ ʧʨʠʝʟʞʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 6ï12 ʩʫʪʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ 

ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʦʩʝʱʘʶʪ ʀʩʩʳʢ-ʂʫʣʴʩʢʫʶ, ʊʘʣʘʩʩʢʫʶ ʠ ʆʰʩʢʫʶ ʦʙʣʘʩʪʴ ʥʘ 3ï

5 ʩʫʪʦʢ. ʛ. ʆʰ ʧʦʩʝʱʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 1ï2 ʜʥʷ.  

ʊʘʙʣʠʮʘ 3 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʩʪʘ ʂʳʨʛʳʟʩʪʘʥʘ,  

ʚ % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʨʦʰʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ  

ʈʝʛʠʦʥ ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ (ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʪʦʢ) 

1ï2 

ʩʫʪʦʢ 

3ï5 

ʩʫʪʦʢ 

6ï12 

ʩʫʪʦʢ 

13ï20 

ʩʫʪʦʢ 

21ï30 

ʩʫʪʦʢ 

ɹʦʣʝʝ ʦʜʥʦʛʦ 

ʤʝʩʷʮʘ 

ʛ. ɹʠʰʢʝʢ 12 21,3 40 20 2,7 4 

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 26,7 14,7 38,7 20 0 0 

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 3,8 40 31,3 12,5 6,3 6,3 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 6,7 18,7 52 14,7 2,7 5,3 

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 5,3 56,6 28,9 5,3 3,9 0 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 33,3 47,4 17,5 0 1,8 0 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 17,3 30,7 49,3 2,7 0 0 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 6,7 32 41,3 14,7 5,3 0 

ʛ. ʆ  h 41,3 32 18,7 4,0 2,7 1,3 

 

ʈʘʩʭʦʜʳ ʦʧʨʦʰʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʦʪʜʳʭʘ ʂʳʨʛʳʟʩʪʘʥʘ 

ʪʘʢʞʝ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ (ʪʘʙʣ. 4). ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʪʨʘʪʠʣʠ ʜʦ 5000 ʩʦʤʦʚ ʚ ʜʝʥʴ ʚʦ ʚʩʝʭ ʜʝʚʷʪʠ ʨʝʛʠʦʥʘʭ. ʅʦ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ. ʈʘʩʭʦʜʳ ʢʘʞʜʦʛʦ ʧʷʪʦʛʦ ʧʦʩʝʪʠʪʝʣʷ ʛʦʨʦʜʘ ɹʠʰʢʝʢ, ʀʩ-

ʩʳʢ-ʂʫʣʴʩʢʦʡ ʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʠ 5000ï10000 ʩʦʤʦʚ. ʊʘʢʠʝ ʞʝ ʨʘʩʭʦʜʳ 

ʙʳʣʠ ʫ ʢʘʞʜʦʛʦ ʯʝʪʚʝʨʪʦʛʦ ʦʧʨʦʰʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʩʪʘ, ʧʦʩʝʪʠʚʰʝʛʦ ʆʰʩʢʫʶ 

ʦʙʣʘʩʪʴ ʠ ʛ. ʆʰ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʪʫʨʠʩʪʳ ʧʦʙʦʛʘʯʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʨʘʩ-

ʭʦʜʳ ʦʪ 30000 ʜʦ 60000 ʩʦʤʦʚ ʚ ʜʝʥʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʩʠ (41%), ʨʦʚʥʦ ʪʨʝʪʴ ï ʤʘʨʰʨʫʪʥʳʤʠ ʪʘʢʩʠ, ʘ 25% ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʰʠʥʦʡ. ʉʘʤʦ-

ʣʝʪʘʤʠ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʧʦʣʴʟʫʶʪʩʷ ʚʩʝʛʦ 4% ʪʫʨʠʩʪʦʚ. 

ʊʘʙʣʠʮʘ 4 

ɼʘʥʥʳʝ ʦ ʩʦʚʦʢʫʧʥʳʭ ʨʘʩʭʦʜʘʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʦʪʜʳʭʘ,  

ʚ % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʨʦʰʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ 

ʈʝʛʠʦʥ ʉʦʚʦʢʫʧʥʳʝ ʨʘʩʭʦʜʳ 1 ʯʝʣʦʚʝʢʘ ʟʘ ʦʜʠʥ ʜʝʥʴ ʧʨʝʙʳʚʘʥʠʷ  

ʚ ʤʝʩʪʝ ʦʪʜʳʭʘ 

ʜʦ 5000 

ʩʦʤʦʚ 

5000ï

10000 

ʩʦʤʦʚ 

10000ï

17000  

ʩʦʤʦʚ 

17000ï

24000 

ʩʦʤʦʚ 

24000ï

30000 

ʩʦʤʦʚ 

30000ï 

37000 

ʩʦʤʦʚ 

51000ï 

61000 

ʅʝ 

ʟʥʘʶ/ 

ʦʪʢʘʟ 

ʛ.ɹʠʰʢʝʢ 78,7 18,7 1,3 0 0 0 0 1,8 

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 90,7 4,0 0 0 0 0 0 5,3 

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ 

ʦʙʣʘʩʪʴ 

66,3 18,8 2,5 2,5 0 0 0 10,0 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 85,3 1,3 1,3 0 0 0 0 12,0 

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 92,1 0 0 0 0 0 0 7,9 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 38,6 24,6 14,0 8,8 3,5 8,8 0 1,8 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

53,3 16,0 10,7 8,0 0 0 0 12 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 40,0 21,3 25,3 12,0 0 0 0 1,3 

ʛ.ʆʰ 62,7 24,0 0 0 0 1,3 1,3 10,7 

 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʦʩʝʪʠʣʠ ʤʝʩʪʘ ʦʪʜʳʭʘ ʚʥʫʪʨʠ 

ʩʪʨʘʥʳ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ. ʀʟ ʥʠʭ 38% ʦʪʜʳʭʘʣʠ ʙʦʣʝʝ 10 ʨʘʟ, ʘ 23% ï ʜʦ 4 ʨʘʟ. 

ʋʚʝʣʠʯʠʣʦʩʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʦʭʥʫʚʰʠʭ ʣʶʜʝʡ (ʨʠʩ. 3). ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʘʥʥʳʡ ʨʠʩʫʥʦʢ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʦʪʜʳʭʘʶʱʠʭ ʨʝʟʢʦ ʩʥʠʞʘʣʦʩʴ ʚ 2005 ʠ 

2010 ʛʦʜʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ.  

 

 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʦʙʩʣʫʞʝʥʥʳʭ ʣʠʮ, ʯʝʣʦʚʝʢ 



ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
ʉʦʚʨʝʤʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 
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ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʩʪʘ ʩʦʩʪʘʚʠʣ ʚ 2006 ʛ. 38,6 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʩʪʘ ʚ 2012 ʛ. ï 39,3 ʣʝʪ[6, c. 33ï36]. ʊʫʨʠʩʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 39 

ʜʦʤʠʥʠʨʫʶʪ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʨʠʩ. 4 ʩʠʥʠʤ 

ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ 2006 ʛ. ʚ ʧʨʦ-

ʮʝʥʪʘʭ, ʜʘʣʝʝ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʚ 2012 ʛ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ ʚ ʚʦʟ-

ʨʘʩʪʝ ʟʘ ʰʝʩʪʴʜʝʩʷʪ ʣʝʪ ʚʦʟʨʦʩʣʦ ʟʘ ʰʝʩʪʴ ʣʝʪ ʥʘ 10%, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 29 ʣʝʪ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 10,6%.  

 

 

ʈʠʩ. 4. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʜʳʭʘʶʱʠʭ ʪʫʨʠʩʪʦʚ, % 

ʀʟ ʨʠʩʫʥʢʘ 5 ʚʠʜʥʦ, ʯʪʦ ʟʘ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2012 ʛʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ, ʦʪʜʳʭʘʶʱʠʭ ʧʦ ʤʘʨʰʨʫʪʘʤ ʚʳʭʦʜʥʦʛʦ ʜʥʷ, ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʯʪʠ 

ʚʜʚʦʝ, ʪʘʢʞʝ ʚʳʨʦʩʣʘ ʯʠʩʣʝʥʥʦʩʪʴ ʪʫʨʠʩʪʦʚ, ʚʳʝʟʞʘʶʱʠʭ ʥʘ 6ï12 ʜʥʝʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʩʥʠʟʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʫʨʠʩʪʦʚ, ʦʪʜʳʭʘʶʱʠʭ ʩʨʦʢʦʤ 3ï5 ʜʥʝʡ ʠ ʙʦʣʴʰʝ 13 ʜʥʝʡ. 

ɺʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʚʳʨʘʞʘʶʪ ʥʠʟʢʫʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʫʨʦʚʥʝʤ ʮʝʥ ʥʘ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʚʳʩʦʢʦʡ ʜʦʭʦʜʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

[10, c. 132]. 

 

 

ʈʠʩ. 5. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʪʫʨʠʩʪʦʚ ʚ ʤʝʩʪʝ ʦʪʜʳʭʘ, % 

ɿʘ ʦʜʠʥ ʜʝʥʴ ʦʪʜʳʭʘ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʟʘʪʨʘʯʠʚʘʶʪ ʚ ʩʨʝʜʥʝʤ 85,6 ʜʦʣʣʘʨʦʚ 

ʉʐɸ ʠʣʠ 3 944 ʩʦʤ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʭʦʜʦʚ 2006 ʛʦʜʘ ʠ 2012 ʛʦʜʘ ʧʦʢʘʟʘʣ ʥʘ ʥʘʣʠʯʠʝ ʠʟʤʝ-

ʥʝʥʠʡ. ʊʘʢ, ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʨʘʩʭʦʜʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ ʚʳʨʦʩʣʘ ʥʘ ʙʦʣʝʝ ʯʝʤ 

300%, ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʠʨʦʩʪ ʨʘʩʭʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʫ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ (ʪʘʙʣ. 5). 

ɹʦʣʴʰʘʷ ʧʦʣʦʚʠʥʘ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʧʦʥʪʘʥʥʳʡ, ʥʝʟʘʧʣʘʥʠʨʦ-

ʚʘʥʥʳʡ ʦʪʜʳʭ. ʊʦʛʜʘ, ʢʘʢ ʦʩʪʘʣʴʥʘʷ ʧʦʣʦʚʠʥʘ ʛʦʪʦʚʠʪʩʷ ʢ ʦʪʜʳʭʫ ʟʘ 2 ʤʝʩʷʮʘ ʚʧʝʨʝʜ. 

ʆʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʚʳʙʦʨʘ ʤʝʩʪ ʦʪʜʳʭʘ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʥʘʟʳʚʘʶʪ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴ ʧʨʠʨʦʜʳ, ʦʪʜʳʭ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʠ ʧʦʣʝʟʥʦʩʪʴ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʢʘʢ ʚʟʨʦʩʣʳʭ, ʪʘʢ ʠ ʜʝʪʝʡ. ʅʘ ʚʳʙʦʨ ʤʝʩʪʘ ʦʪʜʳʭʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʨʦʜʥʳʭ ʠ ʜʨʫʟʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʥʫʪʨʠ 

ʂʳʨʛʳʟʩʪʘʥʘ ʩ ʮʝʣʴʶ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ. ʊʨʝʪʴ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʦʩʝʱʘʶʪ ʜʨʫʟʝʡ 

ʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 

ʊʘʙʣʠʮʘ 5 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʩʨʝʜʥʠʝ ʨʘʩʭʦʜʳ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ 

ʂʘʪʝʛʦʨʠʷ ʪʫʨʠʩʪʦʚ ɺʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ æ (%) 

ɻʦʜ 2006 ʛ. 2012 ʛ. ʨʦʩʪ ʪʝʤʧ ʧʨʠʨʦʩʪʘ 

ʉʨʝʜʥʠʝ ʨʘʩʭʦʜʳ ʚ ʜʝʥʴ         

$ ʉʐɸ 18,4 85,6 465,2 365,2 

ʉʦʤʳ 848 3944     

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ 70,5% ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʥʝ ʧʨʘʢʪʠʢʫʶʪ ʙʨʦʥʠ-

ʨʦʚʘʥʠʝ ʩʚʦʝʡ ʧʦʝʟʜʢʠ. ʊʨʝʪʴ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʟʘʙʨʦʥʠʨʦʚʘʣʠ ʩʚʦʶ ʧʦʝʟʜʢʫ ʨʘʟ-

ʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [9, c. 155]. 

ɺ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʜʳʭ ʜʦ 12 ʩʫʪʦʢ. ɿʘ ʰʝʩʪʴ ʣʝʪ 

ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ ʦʪʜʳʭʘʶʱʠʭ ʙʦʣʝʝ 13 ʩʫʪʦʢ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʦʪʜʳʭ. 

ʆʜʠʥʦʯʥʳʡ ʪʫʨʠʟʤ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ï 26,8%. 

ʅʦ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʧʫʪʝʰʝʩʪʚʫʝʪ ʩʝʤʝʡʥʦʡ ʧʘʨʦʡ, ʩ ʜʝʪʴʤʠ ʠ ʩ 

ʜʨʫʟʴʷʤʠ [8, c. 17]. 

ʆʪʜʳʭ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ. ɿʥʘʯʠʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʜʦʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʬʝʨʳ ʫʩʣʫʛ ʠ ʧʝʥʩʠʦʥʝʨʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 2006 ʛʦʜʘ, ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ ʦʪʜʳʭʘʶʱʠʭ ʙʝʟʨʘʙʦʪʥʳʭ (ʥʘ 11,9%), 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʦʪʜʳʭ ʜʘʞʝ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʝ, ʘ ʪʘʢʞʝ 

ʜʦʣʷ ʩʪʫʜʝʥʪʦʚ (ʥʘ 8%) [15, c.4]. 

ɿʘʪʨʘʪʳ ʟʘ ʦʜʠʥ ʜʝʥʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʤʝʩʪʝ ʦʪʜʳʭʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʪʫ-

ʨʠʩʪʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 75 ʜʦʣʣʘʨʦʚ ʉʐɸ (3 456 ʩʦʤ). ɺ ʮʝʣʦʤ, ʨʘʩʭʦʜʳ ʢʳʨʛʳʟʩʪʘʥʮʘ 

ʥʝ ʧʨʝʚʳʰʘʶʪ 550 ʜʦʣʣʘʨʦʚ ʉʐɸ ʠʣʠ 25 341 ʩʦʤ ʟʘ ʦʜʠʥ ʜʝʥʴ. ɺ ʩʨʝʜʥʝʤ, ʯʫʪʴ ʙʦʣʝʝ 

ʪʨʝʪʠ ʨʘʩʭʦʜʦʚ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʫʭʦʜʠʪ ʥʘ ʝʜʫ/ʥʘʧʠʪʢʠ (34,7%) ʠ ʥʘ ʧʨʦʞʠʚʘʥʠʝ 

(32,2%) ʚ ʤʝʩʪʝ ʦʪʜʳʭʘ. ʇʨʦʯʠʝ ʨʘʩʭʦʜʳ (ʨʘʟʚʣʝʯʝʥʠʝ, ʣʝʯʝʥʠʝ, ʧʦʢʫʧʢʘ ʧʦʜʘʨʢʦʚ ʠ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʡ) ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ 18% ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʪʨʘʪ. ʆʩʪʘʣʴʥʘʷ ʜʦʣʷ 

ʨʘʩʭʦʜʦʚ (15%) ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʧʦ ʪʘʢʠʤ ʧʫʥʢʪʘʤ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʥʫʪʨʠ ʩʪʨʘ-

ʥʳ, ʵʢʩʢʫʨʩʠʠ, ʙʠʣʝʪʳ ʚ ʤʫʟʝʠ ʠ ʪʝʘʪʨʳ, ʛʠʜʳ ʠ ʩʫʚʝʥʠʨʳ [16, c. 45]. 

ʇʨʠʨʦʜʘ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ. ʅʘ ʚʦʧʨʦʩ çʏʪʦ ʧʦʥʨʘʚʠ-

ʣʦʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʂʳʨʛʳʟʩʪʘʥʝ/ʤʝʩʪʝ ʦʪʜʳʭʘ?è ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʦʪʥʝʩʣʠ ʥʘ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ï ʧʨʠʨʦʜʫ, ʥʘ ʚʪʦʨʦʝ ï ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ, ʥʘ 

ʪʨʝʪʴʝ ï ʨʘʟʚʣʝʯʝʥʠʷ; ʢʫʭʥʶ ʠ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ; ʧʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ; ʫʨʦʚʝʥʴ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ.  

ɺ ʮʝʣʦʤ, ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʚʥʫʪʨʝʥʥʠʝ ʪʫ-

ʨʠʩʪʳ ʙʦʣʴʰʝ ʩʯʠʪʘʶʪ çʩʨʝʜʥʠʤè. ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ, ʷʚʣʷʷʩʴ 



ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
ʉʦʚʨʝʤʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 
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ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʧʨʦʜʘʚʮʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʙʦʣʝʝ ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳ ʚ ʩʚʦʠʭ ʩʪʨʝʤʣʝʥʠʷʭ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ.  

ʂʳʨʛʳʟʩʪʘʥ ʧʦʩʝʱʘʶʪ ʣʶʜʠ ʩ ʨʘʟʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʚʳʙʦʨ 

ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʠʟʤʝʥʯʠʚ. ʉʨʝʜʠ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʥʘʠ-

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʧʨʦʞʠʚʘʥʠʝ ʚ ʜʦʤʝ ʜʨʫʟʝʡ/ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʯʘʩʪʥʳʡ ʛʦʩʪʝʚʦʡ ʜʦʤ, ʘ 

ʪʘʢʞʝ ʤʝʩʪʥʘʷ ʛʦʩʪʠʥʠʮʘ.  

ɺ ʦʩʥʦʚʥʦʤ, ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚ ʤʝʩʪʘʭ ʦʩʥʦʚʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʤʠ 

ʪʫʨʠʩʪʘʤʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ çʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡè. ʉʘʤʘʷ ʥʠʟʢʘʷ ʜʦʣʷ ʪʫʨʠʩʪʦʚ, ʜʘʚʰʘʷ 

ʦʮʝʥʢʫ çʭʦʨʦʰʦè ʠ çʦʪʣʠʯʥʦè ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʜʦʣʷ ʪʫʨʠʩʪʦʚ, ʜʘʚ-

ʰʘ̫ ʦʮʝʥʢʫ çʩʨʝʜʥʝè, ʦʢʘʟʘʣʠʩʴ ʚʥʫʪʨʝʥʥʠʤʠ ʪʫʨʠʩʪʘʤʠ, ʪʨʝʪʴ ʢʦʪʦʨʳʭ ʦʩʪʘʣʘʩʴ ʥʝ-

ʜʦʚʦʣʴʥʘ ʤʝʩʪʦʤ ʧʨʦʞʠʚʘʥʠʷ. 

ɺʩʝ ʢʘʪʝʛʦʨʠʠ ʪʫʨʠʩʪʦʚ ʨʝʢʦʤʝʥʜʫʶʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʧʨʦ-

ʙʣʝʤʳ: ʨʝʤʦʥʪ ʜʦʨʦʛ, ʫʙʦʨʢʘ ʤʫʩʦʨʘ ʠ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʨʝʢʦʤʝʥʜʫʶʪ ʧʦʚʳʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ.  

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʫʨʠʩʪʠʯʝ-

ʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʕʪʦ ʦʙʷʟʳʚʘʝʪ ʧʦʜʥʠʤʘʪʴ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʚʩʶ ʩʠʩʪʝʤʫ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ ʧʨʦʞʠʚʘʥʠʝ, ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, ʘ 

ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʧʠʪʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʧʠʪʘ-

ʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʞʝʛʦʜʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʨʝʩʪʦʨʘʥʦʚ, ʢʘʬʝ, ʩʝʪʴʶ ʙʳʩʪʨʦ-

ʛʦ ʧʠʪʘʥʠʷ. ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʥʝʦʜʠʥʘʢʦʚ, ʥʦ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʧʨʝʜʦʩʪʘʚʣʷʝ-

ʤʳʭ ʫʩʣʫʛ ʨʝʩʪʦʨʘʥʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚʩʝʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʪʫʨʠʩʪʦʚ, ʢʘʢ çʩʦʦʪʚʝʪʩʪʚʫʶ-

ʠɦʡè. ʊʫʨʠʩʪʳ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʜʦʚʦʣʴʥʳ ʢʘʯʝʩʪʚʦʤ 

ʩʝʨʚʠʩʘ ʚ ʨʝʩʪʦʨʘʥʘʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʴʰʝʝ ʜʦʚʦʣʴʩʪʚʦ ʢʘʯʝʩʪʚʦʤ ʩʝʨʚʠʩʘ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʫʩʣʫʛ ʚ ʨʝʩʪʦʨʘʥʘʭ ʚʳʨʘʞʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ. ɹʦʣʴʰʘʷ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ 

ʪʫʨʠʩʪʦʚ ʠ ʯʝʪʚʝʨʪʴ ʪʫʨʠʩʪʦʚ ʩʪʨʘʥ ʉʅɻ ʥʝ ʩʤʦʛʣʘ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ, ʧʨʝʜʦʩ-

ʪʘʚʣʷʝʤʳʭ ʚ ʨʝʩʪʦʨʘʥʘʭ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʜʦʭʦʜʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠ-

ʚʳʯʢʠ ʧʦʩʝʱʝʥʠʷ ʨʝʩʪʦʨʘʥʦʚ, ʢʦʪʦʨʳʭ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚ ʨʝʛʠʦʥʘʭ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʬʝ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ 2006 ʛʦʜʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʰʝʩʪʴ 

ʣʝʪ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ, ʩʯʠʪʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʨʝʩʪʦʨʘʥʦʚ çʦʪʣʠʯʥʳʤè, 

ʩʥʠʟʠʣʘʩʴ ʥʘ 41%, ʘ ʜʦʣʷ ʧʦ ʦʪʚʝʪʘʤ çʭʦʨʦʰʦè ʥʘ 37%. ʆʙʲʷʩʥʝʥʠʝʤ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ ʚ 

2006 ʛʦʜʫ ʦʪʩʫʪʩʪʚʦʚʘʣ ʦʪʚʝʪ çʩʦʦʪʚʝʪʩʪʚʫʝʪè ʠ çʥʝ ʧʦʣʴʟʦʚʘʣʩʷ ʫʩʣʫʛʦʡè ʨʝʩʪʦʨʘ-

ʥʦʚ, ʢʦʪʦʨʳʡ ʙʳʣ ʚ ʘʥʢʝʪʝ 2012 ʛʦʜʘ.  

ʍʦʯʝʪʩʷ ʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 2006 ʛʦʜʘ ʧʦʩʝʪʠ-

ʣʠ ʨʝʩʪʦʨʘʥ, ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʚʦ ʚʨʝʤʷ ʩʚʦʝʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʩʪʦʨʘʥʦʚ, 

ʢʘʬʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʫ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ. ʋʨʦ-

ʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʢʘʬʝ ʦʙʳʯʥʦ ʥʝ ʚʳʰʝ, ʯʝʤ ʚ ʨʝʩʪʦʨʘʥʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʝʝ ʪʨʝ-

ʪʠ ʪʫʨʠʩʪʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʜʦʚʦʣʴʥʳ ʢʘʯʝʩʪʚʦʤ ʩʝʨʚʠʩʘ ʚ ʢʘʬʝ ʠ ʦʪʤʝʯʘʶʪ ʝʛʦ ʢʘʢ 

çʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝè. ʊʨʝʪʴ ʪʫʨʠʩʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩʯʠʪʘʝʪ çʭʦʨʦʰʠʤè ʢʘʯʝ-

ʩʪʚʦ ʫʩʣʫʛ ʚ ʢʘʬʝ, ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʠʟ ʉʅɻ ʧʦ ʵʪʦʤʫ ʦʪʚʝʪʫ ʥʝ ʧʨʝʚʳʩʠʣʘ ʠ 

ʧʦʣʦʚʠʥʳ ʪʫʨʠʩʪʦʚ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʘ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 

9% [6, c. 28ï29]. çʉʨʝʜʥʠʤè ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʯʠʪʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠ-

ʩʪʳ ʠ ʯʫʪʴ ʚ ʤʝʥʴʰʝʡ ʜʦʣʝ ʪʫʨʠʩʪʳ ʠʟ ʉʅɻ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 2006 ʛʦʜʘ ʚ 

2012 ʛʦʜʫ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʩʥʠʟʠʣʘʩʴ ʦʪ 51% ʜʦ 3%, ʩʯʠʪʘʶʱʠʭ çʭʦʨʦʰʠʤè 

ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʢʘʬʝ % ʧʦ ʦʪʚʝʪʫ çʭʦʨʦʰʦè, ʘ ʧʦ ʦʪʚʝʪʫ çʦʪʣʠʯʥʦè ʥʘ 11%. ʋʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ ʩʯʠʪʘʣʦ ʚʩʝʛʦ 16% ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ ʪʦʤʫ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʦʪʚʝʪʘ çʩʦʦʪʚʝʪʩʪʚʫʝʪè, ʢʦʪʦʨʦʛʦ ʥʝ 

ʙʳʣʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 2006 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʪʫʨʠʩʪʦʚ ʢʘʯʝʩʪʚʦʤ 

ʫʩʣʫʛ ʚ ʢʘʬʝ, ʛʜʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʩʯʠʪʘʣʘ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʚ ʢʘʬʝ 

çʩʨʝʜʥʠʤè. 

ʆʩʥʦʚʥʦʡ ʨʝʢʦʤʝʥʜʘʮʠʝʡ, ʢʘʩʘʶʱʝʡʩʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚ ʨʝʩʪʦʨʘʥʘʭ ʠ 

ʢʘʬʝ, ʙʦʣʴʰʦʡ ʜʦʣʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʳ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʧʨʝʜʣʘʛʘʝʤʦʡ ʝʜʳ. ʊʫʨʠʩʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʦʚʳʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʦʙʩʣʫʞʠʚʘʶ-

ʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʤʝʥʶ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʝʜʳ. 

ʋʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʪʫʨʠʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʫʨʠʩʪʦʚ ʠʟ ʩʪʨʘʥ ʉʅɻ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪ-

ʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʥʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʀʟ 22% ʚʥʫʪ-

ʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʫʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, 12% ʦʩʪʘ-

ʣʠʩʴ ʥʝʜʦʚʦʣʴʥʳ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 2006 ʛʦʜʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʘʷ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʚʦʩʧʦʣʴ-

ʟʦʚʘʣʘʩʴ ʫʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ (83%). ʈʘʟʥʠʮʘ ʚ ʦʪʚʝʪʘʭ çʦʪʣʠʯʥʦè ʠ 

çʭʦʨʦʰʦè ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 24% ʚ ʧʦʣʴʟʫ ʜʘʥʥʳʭ 2006 ʛʦʜʘ. ʇʦ ʤʥʝʥʠʶ ʪʫʨʧʨʦ-

ʚʘʡʜʝʨʦʚ, ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʧʦʣʴʟʫʶʪʩʷ ʠʭ ʫʩʣʫʛʘʤʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʠʥʦ-

ʩʪʨʘʥʥʳʝ ʪʫʨʠʩʪʳ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘ-

ʣʦʛʦʤ ʠʭ ʫʩʧʝʰʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʪʫ-

ʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ ʢʘʩʘʶʪʩʷ: ʧʦʚʳʰʝʥʠ ̫ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʠʟʤʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠ ̫ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠ ̫ʩʘʡʪʦʚ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʲʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʶʣʴ ʠ ʘʚʛʫʩʪ ʩʯʠʪʘʶʪʩʷ çʟʦʣʦʪʳʤ ʚʨʝʤʝʥʝʤè ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʞʝ-

ʣʘʶʱʠʭ ʧʦʩʝʪʠʪʴ ʦʟʝʨʦ ʀʩʩʳʢ-ʂʫʣʴ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʤʝʩʪʘ ʦʪʜʳʭʘ ʧʦʣʴʟʫʶʪʩʷ ʥʘʠ-

ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʫ ʪʫʨʠʩʪʦʚ. ʆʜʥʘʢʦ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʝʞʝʛʦʜʥʦ ʪʫʨʠʩʪʠʯʝʩʢʠʡ 

ʩʝʟʦʥ ʥʘʯʠʥʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʷʣʦ, ʥʘʙʠʨʘʷ ʦʙʦʨʦʪʳ ʪʦʣʴʢʦ ʩ ʩʝʨʝʜʠʥʳ ʩʝʟʦʥʘ. ɿʘ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟʘ ʧʦʜʥʷʣʠʩʴ ʮʝʥʳ ʥʘ ʤʥʦʛʠʝ ʫʩʣʫʛʠ ʜʣʷ ʪʫʨʠʩʪʦʚ: 

ʪʨʘʥʩʧʦʨʪ, ʧʠʪʘʥʠʝ, ʨʘʟʤʝʱʝʥʠʝ, ʵʢʩʢʫʨʩʠʠ, ʨʘʟʚʣʝʯʝʥʠʷ. ʆʜʥʘʢʦ, ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩ-

ʪʘʚʣʷʝʤʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʦʩʪʘʝʪʩʷ ʧʦʜ ʚʦʧʨʦʩʦʤ, ʚʳʟʳʚʘʷ ʨʘʟʣʠʯʥʫʶ ʨʝʘʢʮʠʶ 

ʫ ʪʫʨʠʩʪʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʚ ʤʝʩʪʘʭ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʣʘʛʘʝʤʦʡ ʮʝʥʝ, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʜʦʚʦʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʮʝʥʳ ʢʘʯʝʩʪʚʫ ʫʩʣʫʛʠ ʤʝʩʪ ʧʨʦʞʠʚʘʥʠʷ ʥʘʙʨʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 

20% ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʠ ʚ ʩʨʝʜʥʝʤ 13% ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʘʚʳʰʝʥʥʳʝ ʮʝʥʳ, ʥʝʘʜʝ-

ʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʝ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʧʨʦʞʠ-

ʚʘʥʠʷ ʢ ʠʭ ʩʪʦʠʤʦʩʪʠ ʚʳʟʳʚʘʝʪ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʠ ʥʝʜʦʚʦʣʴʩʪʚʦ ʚ ʩʨʝʜʥʝʤ ʫ 13% ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʦʞʠʜʘʥʠʷʤ. ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʚʟʦʰʣʦ 

ʦʞʠʜʘʥʠʷ ʫ ʪʫʨʠʩʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʫʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʪʫ-

ʨʠʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʠ ʪʫ-

ʨʠʩʪʦʚ ʠʟ ʩʪʨʘʥ ʉʅɻ ʥʝ ʩʤʦʛʣʠ ʜʘʪʴ ʦʮʝʥʢʫ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ çʮʝʥʘ ï ʢʘʯʝʩʪʚʦè. ɼʦʣʷ 

ʥʝʜʦʚʦʣʴʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤ-

ʧʘʥʠʡ ʧʨʝʚʳʰʘʝʪ ʜʦʣʶ ʜʦʚʦʣʴʥʳʭ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ 

(81,1%) ʠ ʪʫʨʠʩʪʦʚ ʉʅɻ (64,3%) ʥʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʣʫʛʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠʭ ʦʞʠʜʘʥʠʷʤ ʦʪʤʝʯʘʶʪ 33% ʪʫʨʠʩʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫ-

ʙʝʞʴʷ, 26% ʪʫʨʠʩʪʳ ʉʅɻ ʠ 12% ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ. ɹʦʣʴʰʫʶ ʜʦʣʶ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 

ʪʫʨʠʩʪʦʚ ʫʩʪʨʘʠʚʘʝʪ ʩʣʦʞʠʚʰʝʝʩʷ ʩʦʦʪʥʦʰʝʥʠʝ çʢʘʯʝʩʪʚʦ ï ʮʝʥʘè ʚ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘ-

ʥʘʭ. ʆʜʥʘʢʦ, ʙʦʣʴʰʘʷ ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʩʯʠʪʘʝʪ ʟʘʚʳʰʝʥʥʳʤʠ ʮʝʥʳ ʧʦ ʩʦʦʪ-

ʥʦʰʝʥʠʶ ʢ ʢʘʯʝʩʪʚʫ ʫʩʣʫʛ ʢʘʬʝ. ɼʘʥʥʘʷ ʮʠʬʨʘ ʥʘʧʦʣʦʚʠʥʫ ʥʠʞʝ ʧʦ ʫʩʣʫʛʘʤ ʨʝʩʪʦʨʘ-

ʥʦʚ. ʊʘʢʞʝ ʮʝʥʫ ʟʘʚʳʰʝʥʥʦʡ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢ ʢʘʯʝʩʪʚʫ ʫʩʣʫʛ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʦʚ 

ʩʯʠʪʘʶʪ 20% ʪʫʨʠʩʪʦʚ ʩʪʨʘʥ ʉʅɻ. ʄʝʥʴʰʝ ʚʩʝʭ ʥʝʜʦʚʦʣʴʥʳ ʢʘʯʝʩʪʚʦʤ ʫʩʣʫʛ ʨʝʩʪʦ-

ʨʘʥʦʚ ʠ ʢʘʬʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʝ ʪʫʨʠʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ɼʦʣʷ ʥʝʫʜʦʚʣʝ-

ʪʚʦʨʝʥʥʳʭ ʢʘʯʝʩʪʚʦʤ ʩʝʨʚʠʩʘ ʢʘʬʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʦʞʠʜʘʥʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠ-

ʩʪʦʚ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʥʝʞʝʣʠ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʠ ʉʅɻ. ʀʥʦʩʪʨʘʥ-

ʥʳʝ ʪʫʨʠʩʪʳ ʙʦʣʴʰʝ ʥʝʜʦʚʦʣʴʥʳ ʢʘʯʝʩʪʚʦʤ ʩʝʨʚʠʩʘ ʨʝʩʪʦʨʘʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʞʠʜʘʣʠ 

ʙʦʣʴʰʝʛʦ. ʈʝʟʶʤʠʨʫʷ, ʥʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʣʘʛʘʝʤʦʡ ʮʝʥʝ. ʊʦʤʫ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʧʨʠʥʷʪʳʭ 



ɸ.ʂ. ɼʦʣʦʪʙʘʢʦʚʘ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
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ʩʪʘʥʜʘʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʟʘʚʳʰʝʥʠʝ ʮʝʥ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʫʨʧʘʢʝʪʳ ʠ ʛʨʫʧʧʦʚʳʝ ʧʦʝʟʜʢʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʨʝʜʠ 

7,3% ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ, 9,4% ʪʫʨʠʩʪʦʚ ʠʟ ʉʅɻ ʠ 36% ʪʫʨʠʩʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫ-

ʙʝʞʴʷ. ʆʩʪʘʣʴʥʘʷ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʡ ʦʪʜʳʭ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. ʆʢʦʣʦ 190 ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʘʧʨʘʚʠʣʠ ʩʚʦʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʦ ʚʩʝʛʦ 20 ʧʨʦ-

ʚʘʡʜʝʨʦʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʛʜʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʫʟʥʘʪʴ:  

ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ ʪʫʨʦʚ ʧʦ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ;  

ï ʦʙʱʝʝ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ ʪʫʨʦʚ/ʧʘʢʝʪʦʚ/ʧʫʪʝʚʦʢ ʟʘ ʩʝʟʦʥ;  

ï ʫ ʪʫʨʠʩʪʦʚ ʢʘʢʠʭ ʩʪʨʘʥ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ ʫʩʣʫʛʠ ʪʫʨʦʧʝʨʘʪʦʨʦʚ 

ʂʳʨʛʳʟʩʪʘʥʘ. 

ɺʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʭʦʪʝʣʠ ʙʳ ʟʘʥʷʪʴʩʷ ʢʫʨʦʨʪʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ ʪʫʨʠʟʤʦʤ, 

ʚʦʜʥʳʤʠ ʚʠʜʘʤ ʪʫʨʠʟʤʘ, ʧʦʩʝʱʝʥʠʝʤ ʢʫʣʴʪʫʨʥʳʭ ʤʝʩʪ ʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ 8% ʪʫʨʠʩʪʦʚ ʭʦʪʝʣʠ ʙʳ ʟʘʥʷʪʴʩʷ ʧʝʰʠʤ ʪʫʨʦʤ/ʧʦʭʦʜʦʤ, ʘ 

7% ʦʪʤʝʯʘʶʪ, ʯʪʦ ʭʦʪʝʣʠ ʙʳ ʟʘʥʷʪʴʩʷ ʢʦʥʥʳʤ ʪʫʨʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʂʳʨʛʳʟʩʪʘʥʘ, ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʥʝ ʩʪʘ-

ʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʪʫʨʠʩʪʩʢʠʭ ʬʠʨʤ. 

ʅʘ ʵʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʯʠʥʳ. ʆʜʥʠ ʠʟ ʥʠʭ ʥʦʩʷʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʜʨʫ-

ʛʠʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ [2, c. 162; 17, c. 30]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʚʥʦʩʠʪ ʩʫʱʝʩʪ-

ʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʅʘ ʦʩ-

ʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʧʨʠʤʝʥʷʷ 

ʧʨʠʥʮʠʧ ʇʘʨʝʪʦ, ʠʤʝʣʦ ʥʝʠʟʤʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ï 20% ï ʠʥʦʩʪʨʘʥʥʳʝ ʪʫʨʠʩʪʳ ʠ 80% 

ï ʚʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʦʩʥʦʚʘʥʦ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʪʫʨʠʟʤʝ. ɺʥʫʪʨʝʥʥʠʝ ʪʫʨʠʩʪʳ ʧʦʩʝ-

ʱʘʶʪ ʚ 60-98% ʩʣʫʯʘʷʭ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʪʫʨʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʪʠʥʠʮʳ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʥʘʤʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʪʫʨʠʩʪʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 2014 ʛ. ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʩʦʩʪʘʚʠʣʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʩʝʭ ʪʫʨʠʩʪʦʚ 81%, ʦʩʪʘʣʴʥʘʷ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʧʨʠʝʭʘʣʠ ʠʟ ʩʪʨʘʥ ʉʅɻ ï 12,8%, ʠ ʪʫʨʠ-

ʩʪʳ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩʦʩʪʘʚʠʣʠ ï 6,16%. ɼʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʪʫʨʠʩʪʦʚ ʦʪ ʚʩʝʭ ʦʪ-

ʜʳʭʘʶʱʠʭ ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʪʫʨʠʩʪʦʚ ʚ ʨʝʢ-

ʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 94ï98% (2010ï2014 ʛʛ.) [13, c. 

1; 14, c. 2]. 
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This paper analyzes the flow of tourists organized and unorganized sector in the Kyrgyz Re-

public. We consider the placement of funds in which the stop foreign and domestic tourists. 

Analyzed in more detail visit to entities operating in the field of tourism in the Issyk-Kul re-

gion in, the main resort area of the country. Special attention paid to the age structure of vis-

itors, length of stay of tourists, spending by tourists carried out in the field visits.  
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603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʄ.ɺ. ʉʚʷʪʦʛʦʨ, ʢ.ʤ.ʥ., ʚʨʘʯ-ʧʩʠʭʠʘʪʨ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʇʀʄʋè  

ʄ.ɺ. ɸʣʝʰʢʠʥʘ, ʦʨʜʠʥʘʪʦʨ ʌɻɹʆʋ ɺʆ çʇʀʄʋè  

603005, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʣ. ʄʠʥʠʥʘ ʠ ʇʦʞʘʨʩʢʦʛʦ, 10/1 

ɸʅɸʃʀɿ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɿʅɸʏʀʄʆʉʊʀ  

ʇʉʀʍʀʏɽʉʂʀʍ ʈɸʉʉʊʈʆʁʉʊɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʵʢʦʥʦʤʠʢʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʧʨʷ-

ʤʳʝ ʨʘʩʭʦʜʳ, ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ  

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʤʘʩʰʪʘʙʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩ-

ʩʪʨʦʡʩʪʚ, ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʟʜʦ-

ʨʦʚʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʛʨʘʤʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ ʪʨʫʜʘ. ʆʪʜʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʫ ʩʪʫʜʝʥʪʦʚ ɺɻʋɺʊ ʢʘʢ ʙʝʜʫʶ-

ʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. 

ɺʚʝʜʝʥʠʝ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʨʘʩʪʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʤʠ ʩʪʨʘʜʘʝʪ 

ʦʢʦʣʦ 10% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 30% ʛʣʦʙʘʣʴʥʦʛʦ ʙʨʝʤʝʥʠ ʥʝʩʤʝʨ-

ʪʝʣʴʥʳʭ ʙʦʣʝʟʥʝʡ [1]. ʇʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥʢʘʤ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ʦʢʦʣʦ 165 ʤʠʣ-

ʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʝʞʝʛʦʜʥʦ ʩʪʨʘʜʘʶʪ ʦʪ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʪʨʝ-

ʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʩʠ-

ʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [2]. ɺ ʮʝʣʦʤ, ʙʦʣʝʝ 50% ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ʩʦ ʩʨʝʜʥʠʤ ʠ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ ʟʘʙʦʣʝʚʘʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʠʤ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡ-

ʩʪʚʦʤ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʩʚʦʝʡ ʞʠʟʥʠ. ʇʦ ʧʨʦʛʥʦʟʘʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʢ 2020 ʛʦʜʫ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʦʡʜʫʪ ʚ ʧʝʨʚʫʶ ʧʷʪʸʨʢʫ 

ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʦʛʨʘ-

ʥʠʯʝʥʳ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ, ʥʦ ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʟʘʤʝʪʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʦʙ-

ʱʝʩʪʚʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ 40% ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʨʫ-

ʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʈʦʩʩʠʠ, ʩʨʝʜʠ ʧʨʠʯʠʥ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ 2014 ʛʦʜʫ ʜʦʣʷ 

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 143,423 ʪʳʩ. ʩʣʫʯʘʝʚ. ʀ ʩʫʱʝʩʪʚʫʝʪ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʫʱʝʨʙʘ ʚ ʙʫʜʫʱʝʤ [2]. ʇʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʨʝʤʷ ʙʦʣʝʟʥʝʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʪʨʦʥʫʪʳʭ ʣʶʜʝʡ, ʥʦ ʠ 

ʜʣʷ ʠʭ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʆʥʠ ʥʝʩʫʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ ʟʘ ʩʯʝʪ ʧʨʷʤʳʭ (ʠ ʢʦʩʚʝʥʥʳʭ) ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʩʦ-

ʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʨʘʙʦʪʝ Hilton M. et al. (2010) [3] ʠʟʫʯʘʣʘʩʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʨʘʙʦʪʘʶʱʠʭ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ. ɸʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʚʳʩʦʢʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ ʫʚʝʣʠʯʠʣ ʘʙʩʝʥʪʝʠʟʤ ʥʘ 1,7%, ʩʥʠʟʠʣ ʧʦʢʘʟʘ-

ʪʝʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ 6,1%, ʧʨʠ ʵʪʦʤ ʯʠʩʪʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʩʪʘʚʠʣ 

ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 6,7%. ʇʦ ʦʮʝʥʢʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʧʩʠʭʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʜʦʭʦʜʦʚ ʥʘ 5,9 ʤʣʨʜ. ʘʚʩʪʨʘʣʠʡ-

ʩʢʠʭ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ (ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 7,8 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2015 ʛʦʜʫ). 

ɽʱʝ ʚ ʜʚʫʭ ʤʠʨʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʮʝʥʝʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʨʝʤʷ ʧʩʠʭʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. Mc Crone et al. (2008) [4] ʦʮʝʥʠʣʠ ʨʘʩ-

ʭʦʜʳ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʚ ɸʥʛʣʠʠ ʜʦ 2026 ʛʦʜʘ. ʇʦ ʠʭ ʦʮʝʥʢʘʤ, ʯʠʩʣʦ ʣʶʜʝʡ ʚ 

ɸʥʛʣʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʟʜʦʨʦʚʴʝʤ, ʫʚʝʣʠʯʠʪʩʷ ʥʘ 

14,2%, ʘ ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʫʚʝʣʠʯʘʪʩʷ ʥʘ 45% ʜʦ 32,6 ʤʣʨʜ. ʬʫʥʪʦʚ ʩʪʝʨ-

ʣʠʥʛʦʚ ʚ 2026 ʛʦʜʫ. ʂʘʥʘʜʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [5] ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʦʙʱʠʝ ʩʦʚʦʢʫʧʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 30 ʣʝʪ ʤʦʛʫʪ ʧʨʝʚʳʩʠʪʴ 2,5 

ʪʨʣʥ. ʜʦʣʣ. ʉʐɸ.  

ʀ ʝʩʣʠ ʟʘ ʨʫʙʝʞʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʙʳʪʢʠ ʦʪ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʪʦ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠ-

ʤʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʠʣʘ ʮʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʈʌ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʬʠʟʠʯʝʩʢʦ-

ʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʫ ʨʘʙʦʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ [21, 11, 22]. ɼʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʧʦʨʪʦʤ, ʠʟʫʯʘʣʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʫ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʠʢʦʚ [10, 6], ʨʘʙʦʪʥʠʢʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [7] ʠ ʫ ʚʦʜʠʪʝʣʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ [17]. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʚʣʠʷʶ-

ʱʠʝ ʥʘ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʜʝ-

ʤʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʚʦʟʨʘʩʪ ʠ ʧʦʣ [15, 10, 11], ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʝʩʩʠ-

ʝʡ ï ʩʪʨʝʩʩ, ʫʩʪʘʣʦʩʪʴ, ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʜʥʷ ʠ ʩʪʘʞ ʨʘ-

ʙʦʪʳ [8, 13, 9], ʘ ʪʘʢʞʝ ʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ï ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʨʝʘʢʪʠʚʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ ʠ ʥʘʚʳʢʠ ʧʨʝʦʜʦʣʝʥʠʷ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ [19, 12, 14, 7, 16, 23, 18]. ɺ ʩʠʪʫʘʮʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʩʚʷ-

ʟʘʥʥʦʛʦ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʥʠʷ 

(ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴ) ʠ ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʦʪʩʫʪʩʪʚʠʝ 

ʚʥʠʤʘʥʠʷ ʠ ʩʦʥʣʠʚʦʩʪʴ), ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʉʧʝʮʠʬʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʝʩʩʳ ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ, ʘ ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʫʚʝʣʠʯʠʚʘʪʴ ʫʙʳʪʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʦʪ ʘʚʘʨʠʡ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʘʚʘʨʠʡ ï ʠʭ ʧʨʠʯʠ-

ʥʘʤʠ ʷʚʣʷʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ). ɺʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʯʝʪʢʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟ-

ʥʠ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʩʚʝʥʥʳʭ 

ʟʘʪʨʘʪ ʥʝʩʫʪ ʨʘʙʦʪʦʜʘʪʝʣʠ, ʥʦ ʚ ʮʝʣʦʤ ʵʪʠ ʠʟʜʝʨʞʢʠ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʪʝʨʶ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ ʟʜʦʨʦʚʳʝ ʚʦʜʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʤʝʜʠʮʠʥʩʢʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ [19]. 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ (ɿ), ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʮʝʥʢʫ ʜʚʫʭ ʚʠʜʦʚ ʟʘʪʨʘʪ: ʧʨʷʤʳʭ (ɿʇ), ʢʦʩʚʝʥʥʳʭ (ɿʂ): 

ɿ= ɿʇ+ɿʂ  (1). 

ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ï ʵʪʦ ʨʘʩʭʦʜʳ ʥʘ ʣʝʯʝʥʠʝ ʙʦʣʝʟʥʠ, ʧʦʜʜʝʨʞʢʫ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ 

ʯʝʣʦʚʝʢʘ. ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ʯʘʱʝ ʚʩʝʛʦ ʦʪʥʦʩʷʪʩʷ ʢ çʚʠʜʠʤʳʤ ʟʘʪʨʘʪʘʤè, ʩʚʷʟʘʥʥʳʤ ʩ 

ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʣʝʯʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʤʝʜʠʢʘʤʝʥʪʳ, ʧʦʩʝʱʝʥʠʷ ʚʨʘ-

ʯʘ, ʩʝʘʥʩʳ ʧʩʠʭʦʪʝʨʘʧʠʠ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʠ ʪ. ʜ. ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-



ʆ.ʃ. ɼʦʤʥʠʥʘ, ʄ.ɺ. ʉʚʷʪʦʛʦʨ, ʄ.ɺ. ɸʣʝʰʢʠʥʘ 
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ʧʝʥʠ ʧʦʢʨʳʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʆʄʉ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʯʘʩʪʥʳʤʠ ʩʪʨʘʭʦʚʱʠʢʘ-

ʤʠ ʠ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʩʭʦʜʳ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʈɸʄʅ 

[24]: 

ï ʟʘʪʨʘʪʳ ʥʘ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; 

ï ʚʳʧʣʘʪʳ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ; 

ï ʨʘʩʭʦʜʳ ʥʘ ʣʝʯʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʭʨʦʥʠʯʝʩʢʠ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʚ ʠʥʪʝʨʥʘ-

ʪʘʭ; 

ï ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʠʩʩʠʡ ɺʊʕʂ; 

ï ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ, ʣʝʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʜʝʪʝʡ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ; 

ï ʨʘʩʭʦʜʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʢʘʟʘʥʠʷ ʧʩʠ-

ʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ; 

ï ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʫʯ-

ʨʝʞʜʝʥʠʡ; 

ï ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʠʘʪʨʠʠ; 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʚʘʣʠ-

ʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ï ʧʨʦʯʠʝ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʠʘʪʨʠʠ, ʚʢʣʶʯʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʭʦ-

ʜʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʷʤʳʭ ʟʘʪʨʘʪ, ʢʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʦʙʳʯʥʦ ʥʝ ʩʚʷʟʘʥʳ ʩ ʨʘʩʭʦʜʦʚʘ-

ʥʠʝʤ ʩʨʝʜʩʪʚ. ʂʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʨʘʞʘʶʪ ʧʦʪʝʨʠ ʚ ʩʦʟʜʘʥʠʠ ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠ-

ʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʈɸʄʅ [24] ʦʥʠ ʚʢʣʶ-

ʯʘʶʪ:  

ï ʧʦʪʝʨʠ ɺɺʇ ʠʟ-ʟʘ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ;  

ï ʧʦʪʝʨʠ ɺɺʇ ʠʟ-ʟʘ ʠʥʚʘʣʠʜʥʦʩʪʠ; 

ï ʧʦʪʝʨʠ ɺɺʇ ʠʟ-ʟʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ;  

ï ʧʦʪʝʨʠ ɺɺʇ ʠʟ-ʟʘ ʠʩʢʣʶʯʝʥʠʷ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ (ʥʝ ʠʥʚʘʣʠʜʦʚ) ʪʨʫʜʦʩʧʦ-

ʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ;  

ï ʧʨʦʯʠʝ ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ. 

ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʥʘʣʠʯʠʷ 

ʧʩʠʭʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ ʛʦ-

ʩʫʜʘʨʩʪʚʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʚʟʷʪʳʝ ʠʟ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʩʙʦʨʥʠʢʦʚ [25, 26, 27]. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ,  

ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʘʣʠʯʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɽʜ. ʠʟʤʝʨʝʥʠʷ ɿʥʘʯʝʥʠʝ 

ʆʙʲʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʫʯʨʝʞ-

ʜʝʥʠʷʭ:   

ï ʯʠʩʣʦ ʢʦʡʢʦ-ʜʥʝʡ ʚ ʩʪʘʮʠʦʥʘʨʝ ʪʳʩ. 8 299,81 

ï ʯʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʧʘʥʩʝʨʦʚ ʪʳʩ. 120,25 

ï ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʚ ʜʥʝʚʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʪʳʩ. 1186 

ï ʯʠʩʣʦ ʚʳʟʦʚ ʩʢʦʨʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ  416 595 

ʉʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ:   

ï ʢʦʡʢʦ-ʜʥʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʨʫʙ./ʢʦʡʢʦ-ʜʝʥʴ 1 856,5 

ï 1 ʩʣʫʯʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ 

ʜʠʩʧʘʥʩʝʨʝ 

ʨʫʙ./ʝʜ. 

93 550,5 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɽʜ. ʠʟʤʝʨʝʥʠʷ ɿʥʘʯʝʥʠʝ 

ï 1 ʩʣʫʯʘʷ ʣʝʯʝʥʠʷ ʚ ʜʥʝʚʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʨʫʙ./ ʝʜ. 23 877 

ï ʚʳʟʦʚʘ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʨʫʙ./ʝʜ. 1 819,5 

ʀʪʦʛʦ ʨʘʩʭʦʜʳ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʪʳʩ. ʨʫʙ. 55 734 122,58 

ʯʠʩʣʦ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ-ʠʥʚʘʣʠʜʦʚ ʪʳʩ. 588,152973 

ʨʘʟʤʝʨ ʤʝʩʷʯʥʦʡ ʧʝʥʩʠʠ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ ʨʫʙ./ʤʝʩ. 11 972,9 

ɺʳʧʣʘʪʳ ʧʦʩʦʙʠʡ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ ʪʳʩ. ʨʫʙ. 84 502 760,76 

ï ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʧʩʠʭʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʜʥʝʡ 2 644 366 

ï ʚʳʧʣʘʪʳ ʧʦ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʨʫʙ./ʜʝʥʴ 215 434 

ï ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʜʥʝʡ 263 617 688 

ɺʳʧʣʘʪʳ ʧʦʩʦʙʠʡ ʧʦ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʨʫʙ. 2 161 032,324 

ʈʘʩʭʦʜʳ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʪʳʩ. ʨʫʙ. 364 260 

ʯʠʩʣʦ ʣʠʮ, ʠʤʝʶʱʠʭ ʣʴʛʦʪʳ  ʯʝʣ. 175,8 

ʩʫʤʤʘ ʣʴʛʦʪ ʨʫʙ./ʯʝʣ. 1 048,97 

ʈʘʩʭʦʜʳ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠ ʜʨʫʛʠʝ ʣʴʛʦʪʳ ʪʳʩ. ʨʫʙ. 2 212 907,112 

ʀʪʦʛʦ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ  ʪʳʩ. ʨʫʙ. 148 004 601,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 148 ʤʣʨʜ.ʨʫʙ. 

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʵʪʠʭ ʨʘʩʭʦʜʦʚ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ ʚʳʧʣʘʪʳ ʧʦʩʦʙʠʡ ʧʦ ʠʥʚʘʣʠʜ-

ʥʦʩʪʠ (84,5 ʤʣʨʜ. ʨʫʙ.) ʠ ʨʘʩʭʦʜʳ ʥʘ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ ʧʩʠʭʠʯʝʩʢʠ 

ʙʦʣʴʥʳʭ (55,7 ʤʣʨʜ. ʨʫʙʣʝʡ).  

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ ʛʦʩʫʜʘʨʩʪʚʘ  

ʦʪ ʥʘʣʠʯʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɽʜ. ʠʟʤʝʨʝʥʠʷ ɿʥʘʯʝʥʠʝ 

ɺʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ ʤʣʨʜ. ʨʫʙ. 92 037,17 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʟʘʥʷʪʦʛʦ ʚ ʵʢʦʥʦʤʠʢʝ ʤʣʥ. ʯʝʣ. 72,3 

ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ ʜʥʝʡ 248 

ʏʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʧʩʠ-

ʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʥʝʡ 2 694 366 

ʇʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʪʳʩ. ʨʫʙ. 13 830 244,81 

ʏʠʩʣʦ ʥʝʨʘʙʦʪʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʠʥʚʘʣʠʜʦʚ ʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʪʳʩ. ʯʝʣ. 588,15 

ʇʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʪʳʩ. ʨʫʙ. 748 712 796,1 

ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ ʦʪ ʧʩʠʭʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ ʪʳʩ. ʯʝʣ. 48,23 

ʇʦʪʝʨʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʧʩʠʭʠ-

ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʳʩ. ʨʫʙ. 61 394,45 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʨʘʙʦʪʘʶʱʠʭ ʠ ʠʥʚʘʣʠʜʦʚ ʪʳʩ. ʯʝʣ. 30,58 

ʇʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ ʙʝʟʨʘʙʦʪʠʮʳ ʪʳʩ. ʨʫʙ. 38 933 065,4 

ʀʪʦʛʦ ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʛʦʩʫʜʘʨʩʪʚʘ ʪʳʩ. ʨʫʙ. 801 537 500,8 

 



ʆ.ʃ. ɼʦʤʥʠʥʘ, ʄ.ɺ. ʉʚʷʪʦʛʦʨ, ʄ.ɺ. ɸʣʝʰʢʠʥʘ 
ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 2016 ʛʦʜʫ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʦʩʪʘʚʠʣʠ 801,5 ʤʣʨʜ. ʨʫʙ. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʪʘʙʣ. 2, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʨʘʩʭʦʜʦʚ ʚʳʟʚʘʥʘ ʧʦʪʝʨʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟ-ʟʘ ʠʩʢʣʶ-

ʯʝʥʠʷ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʠʥʚʘʣʠʜʦʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʙʳʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʟʘʯʘʩʪʫʶ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ [25, 26, 27]. 

ʆʙʦʙʱʝʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 2016 ʛʦʜʫ ʩʚʝʜʝʤ ʚ ʪʘʙʣ. 3. ɼʘʥʥʳʝ ʨʘʩ-

ʯʝʪʦʚ ʦʧʠʩʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2005 ʛʦʜ ʚʟʷʪʳ ʥʘʤʠ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʗʩʪʨʝʙʦʚʘ ɺ.ʉ. 

ʠ ʜʨ. [28]. 

ʊʘʙʣʠʮʘ 3 

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʧʩʠʭʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ  

ɺʠʜʳ ʨʘʩʭʦʜʦʚ ʠ ʧʦʪʝʨʴ ɺ 2005 ʛʦʜʫ [27] ɺ 2016 ʛʦʜʫ 

ʄʣʨʜ. 

ʨʫʙ. 

% % ʦʪ 

ɺɺʇ 

ʄʣʨʜ. 

ʨʫʙ. 

% % ʦʪ 

ɺɺʇ 

ʇʨʷʤʳʝ ʨʘʩʭʦʜʳ ʚʩʝʛʦ  57,3 100 

0,3 

148,0 100 

0,16 

ɺ ʪʦʤ ʯʠʩʣʝ:     

ï ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ 27,1 47,4 55,7 37,66 

ï ʚʳʧʣʘʪʳ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ 23,6 41,2 84,5 57,09 

ï ʚʳʧʣʘʪʳ ʧʦ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫ-

ʜʦʩʧʦʩʦʙʥʦʩʪʠ 1,1 1,9 2,2 1,46 

ï ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 0,1 0,1 0, 4 0,24 

ï ʩʦʮʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ (ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʜʨ) 5,4 9,4 7,4 5,00 

ʂʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʩʝʛʦ 215,5 100 

1,0 

801,5 100 

0,9 

ɺ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ:     

ï ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 8 3,7 13,8 1,73 

ï ʠʥʚʘʣʠʜʥʦʩʪʠ 179 83,1 748,7 93,41 

ï ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ 7,1 3,3 0,06 0,01 

ï ʙʝʟʨʘʙʦʪʠʮʳ 21,4 9,9 38,9 4,86 

 

ɼʠʥʘʤʠʢʘ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2005 ʛʦʜʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ï ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩʦʩʪʘʚʠʣʦ ʚ 2016 ʛʦʜʫ 1,68% 

ʙʶʜʞʝʪʘ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʵʪʘ ʜʦʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (ʥʘʧʨʠʤʝʨ, ʚ 

ʉʐɸ, ʜʦʣʷ ʨʘʩʭʦʜʦʚ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 10% ʙʶʜʞʝʪʘ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥʳ [28]. ʊʦ ʝʩʪʴ, ʨʘʩʭʦʜʳ ʥʘ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʩʭʦʜʦʚ ʧʦ ʣʝ-

ʯʝʥʠʶ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʈʦʩʩʠʠ ʦʩʪʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʨʘʡʥʝ ʥʠʟʢʠʤʠ, ʥʦ ʠ 

ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ; 

ï ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʚʳʧʣʘʪʫ ʧʦʩʦʙʠʡ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ, 

ʯʪʦ ʚʳʟʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ ʧʦ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ; 

ï ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ; 

ï ʚ ʮʝʣʦʤ ʜʦʣʷ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ɺɺʇ ʥʘ ʙʦʣʴʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʥʠʟʠʣʠʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ.  

ɼʠʥʘʤʠʢʘ ʢʦʩʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2005 ʛʦʜʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ: 

ï ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ (ʦʢʦʣʦ 

1%); 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ï ʚʳʨʦʩʣʘ ʜʦʣʷ ʢʦʩʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟ-ʟʘ ʠʥʚʘʣʠʜʥʦʩʪʠ (ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʦʩʪʦʤ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ ʧʦ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ.3 ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʜʦʣʷ ʢʦʩʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʙʦʣʝʝ ʯʝʤ ʚ ʧʷʪʴ 

ʨʘʟ ʙʦʣʴʰʝ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʝʱʝ ʙʦʣʴʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʨʳʚʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʙʨʝʤʷ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʙʦʣʝʟʥʷʤʠ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʦʙʱʝʝ ʙʨʝʤʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʦʪ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 148 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʠʣʠ 2,7% ɺɺʇ (ʧʨʷʤʳʝ 

ʨʘʩʭʦʜʳ ʠ ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ 1,3% ʠ 1,4% ɺɺʇ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [27]. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʣʝʯʝʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʉʐɸ ʩʦʧʦʩ-

ʪʘʚʠʤʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʧʦ ʚʠʜʠʤʦʤʫ, ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʷʭ ʚ ʣʝʯʝʥʠʝ ʪʘʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ [27].  

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʈʦʩʩʠʠ ʠ ʉʐɸ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ 

ʨʘʚʝʥʩʪʚʝ ʢʦʩʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʚʘʣʦʚʦʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʜʫʢʪʝ ʦʙʝʠʭ ʩʪʨʘʥ (0,9% 

ɺɺʇ ʚ ʈʦʩʩʠʠ ʠ 1,4% ɺɺʇ ʉʐɸ), ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚ ʈʌ. ʄʝʞʜʫ ʪʝʤ, ʥʘʰʠʤʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʨʷʤʳʭ ʨʘʩʭʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ [29,30].  

ʅʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʝʩʝʪ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʦ, ʥʦ ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ. ʈʦʩʪ 

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʚʳʭ çʨʘʟʜʨʘʞʠʪʝʣʝʡè, ʪʘʢʠʭ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʧʨʦʙʢʠ, ʫʜʘʣʸʥʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪ ʜʦʤʘ, ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʤʝʥʠ ʥʘ ʦʙʱʝʥʠʝ ʩ ʙʣʠʟʢʠʤʠ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʠʨʘʶʱʠʝ ʛʨʘʥʴ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ ʜʦʤʦʤ.  

ʄʘʣʦ ʢʪʦ ʠʟ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʧʨʠʚʦʜʷʪ ʢ ʜʝʧʨʝʩʩʠʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʝʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ ʠ ʪʘʢʞʝ 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ. ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʘ ʜʝʧʨʝʩʩʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʦʜʠʤʳʝ ʫʯʸʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʜʝʧʨʝʩʩʠʚʥʳʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ).  

ʂʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʨʘʙʦʪʦʜʘʪʝʣʷ ʩʦʩʪʦʷʪ ʠʟ ʧʦʪʝʨʷʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ï 

ʮʝʥʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʙʳ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʝʟʥʠ. ʅʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʘʙ-

ʩʝʥʪʝʠʟʤʘ (ʨʘʙʦʯʠʝ ʜʥʠ ʧʨʦʧʫʱʝʥʳ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ), ʧʨʝʟʝʥʪʘʮʠʷ (ʬʠʟʠʯʝʩʢʦʝ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʥʘ ʨʘʙʦʪʝ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦʨʦʚʴʝʤ) ʠ ʩʥʷʪʠʝ 

ʩ ʨʳʥʢʘ ʪʨʫʜʘ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ ʠʣʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ. 

ɿʂ= ɿʘ+ɿʧʟʚ+ɿʩʤ,   (2) 

ʛʜʝ ɿʘ ï ʟʘʪʨʘʪʳ ʠʟ-ʟʘ ʘʙʩʝʥʪʝʠʟʤʘ; 

ɿʧʟʚ ï ʟʘʪʨʘʪʳ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

ɿʩʤ ï ʟʘʪʨʘʪʳ ʠʟ-ʟʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ (ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʠʩʢʦʤ ʩʦʪʨʫʜʥʠʢʘ). 

 

ɿʘʪʨʘʪʳ ʠʟ-ʟʘ ʘʙʩʝʥʪʝʠʟʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʪʦʜʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ: ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʤʝʪʦʜʦʤ ʟʘʪʨʘʪʳ ʨʘʙʦʪʦʜʘʪʝʣʷ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɿʘ = ʊʧʨʦʧ/30,5*ʉ,  (3) 

ʛʜʝ ʊʧʨʦʧ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʜʥʝʡ ʨʘʙʦʪʳ; 

30,5 ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʜʥʝʡ ʚ ʤʝʩʷʮʝ; 

ʉ ï ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. 

 

ʇʨʠ ʩʥʷʪʠʠ ʨʘʙʦʪʥʠʢʘ ʩ ʨʳʥʢʘ ʪʨʫʜʘ (ʚʩʣʝʜʩʪʚʠʝ ʩʤʝʨʪʠ ʠʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ) ʟʘ-

ʪʨʘʪʳ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ï ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ (ʚʳʧʣʘʪʳ ʩʦʚʤʝʩʪʠʪʝʣʷʤ); 



ʆ.ʃ. ɼʦʤʥʠʥʘ, ʄ.ɺ. ʉʚʷʪʦʛʦʨ, ʄ.ɺ. ɸʣʝʰʢʠʥʘ 
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ï ʩʪʦʠʤʦʩʪʴ ʥʘʡʤʘ (ʟʘʪʨʘʪʳ ʥʘ ʧʦʠʩʢ, ʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʝ, ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʘʥʢʝ-

ʪʠʨʦʚʘʥʠʝ, ʥʘ ʬʠʥʘʣʴʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʢʘʥʜʠʜʘʪʫʨʳ, ʦʬʦʨʤʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʠ ʜʨ.); 

ï ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʥʦʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ; 

ï ʧʦʪʝʨʠ ʥʘ ʚʭʦʞʜʝʥʠʠ ʚ ʜʦʣʞʥʦʩʪʴ (ʦʧʣʘʪʘ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝ-

ʥʠʷ). 

ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʢʘʜʨʦʚʳʤ ʭʦʣʜʠʥʛʦʤ ɸʅʂʆʈ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʟʘʤʝʥʳ ʩʦʪʨʫʜʥʠʢʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ Society for Human Resource 

Management, ʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʩʪʦʠʤʦʩʪʴ ʚ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʠʨʦ-

ʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20ï23 % ʦʪ ʛʦʜʦʚʦʛʦ ʦʢʣʘʜʘ ʩʦʪʨʫʜʥʠʢʦʚ [31]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʰʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʤʝʤ ʵʪʫ ʜʦʣʶ ʚ ʦʢʣʘʜʝ ʚ ʨʘʟʤʝʨʝ 21%. 

ɿʩʤ = 0,21* Nʩʥ*12*ʉ,   (4) 

ʛʜʝ 0,21 ï ʜʦʣʷ ʟʘʪʨʘʪ ʥʘ ʟʘʤʝʥʫ ʨʘʙʦʪʥʠʢʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ; 

Nʩʥ ï ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ , ʫʤʠʨʘʶʱʠʭ ʠʣʠ ʫʭʦʜʷʱʠʭ ʩ ʨʳʥʢʘ ʪʨʫʜʘ ʧʦ ʧʨʠʯʠʥʝ 

ʜʝʧʨʝʩʩʠʠ; 

12 ï ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ; 

ʉ ï ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. 

 

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʫʩʢʦʚ ʠ ʙʦʣʴʥʠʯʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 50% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ɺ ʈʦʩʩʠʠ ʧʦ-

ʜʦʙʥʳʝ ʩʣʫʯʘʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʜʣʷ ʦʪʛʫʣʘ, ʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ 

ʢʦʣʣʝʢʪʠʚʦʤ ʢʘʢ ʦʙʳʢʥʦʚʝʥʥʦʝ ʪʫʥʝʷʜʩʪʚʦ. ʇʨʠ ʵʪʦʤ, ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʫʪʚʝʨ-

ʞʜʘʝʪ: ʢ 2020 ʜʝʧʨʝʩʩʠʷ ʚʳʡʜʝʪ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʈʌ [32]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʣʠ ð ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʘ ʚ ʜʝʧʨʝʩʩʠʠ ʩʥʠʞʘʝʪʩʷ ʚ 4 

ʨʘʟʘ [25]. ɻʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝ-

ʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ɿʧʟʚ = 0,75* N*12*ʉ,  (5) 

ʛʜʝ 0,75 ï ʜʦʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

N ï ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʩ ʜʝʧʨʝʩʩʠʡ ʠ ʜʨʫʛʠʤʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʈʌ ʦʪ 

ʥʘʣʠʯʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʘʩʝʣʝʥʠʷ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʩʚʝʥʥʳʭ ʧʦʪʝʨʴ ʨʘʙʦʪʦʜʘʪʝʣʝʡ  

ʦʪ ʥʘʣʠʯʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʘʩʝʣʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʈʌ ʊʨʘʥʩʧʦʨʪʥʘʷ 

ʦʪʨʘʩʣʴ 

ʉʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ 2016 ʛʦʜʫ ʨʫʙ./ʯʝʣ 39 167 43 967 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʯʘʩʦʚ ʠʟ-ʟʘ 

ʙʦʣʝʟʥʠ 

ʜʥʝʡ 

2 694 366 383 844 

ɿʘʪʨʘʪʳ ʠʟ-ʟʘ ʘʙʩʝʥʪʝʠʟʤʘ ʤʣʨʜ. ʨʫʙ. 3,46 0,55 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʤʝʥʫ ʩʦʪʨʫʜʥʠʢʘ ʧʨʠ ʩʥʷʪʠʠ ʝʛʦ ʩ 

ʨʳʥʢʘ ʪʨʫʜʘ 

ʤʣʨʜ. ʨʫʙ. 

0,26 0,09 

ɿʘʪʨʘʪʳ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ 

ʤʣʨʜ. ʨʫʙ. 

1 274,3 203,8 

ʀʪʦʛʦ ʩʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʤʣʨʜ. ʨʫʙ. 1 278,0 204,4 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʪ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʚ 1,6 ʨʘʟʘ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠ ʩʥʠʞʘʶʱʠʭ ʫʨʦ-

ʚʝʥʴ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʜʭʦʜʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ (ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ, ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʤ ʫʨʦʚʥʝ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʢʦʥʦʤʠʢʫ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʠʥʘʥʩʳ ʠ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. ɹʦʣʝʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʙʫʜʫʪ ʨʘʩʪʠ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʠ ʤʦʛʫʪ ʜʘʞʝ ʩʪʘʪʴ ʥʝʫʩʪʦʡʯʠʚʳʤʠ, ʝʩʣʠ ʥʠʯʝʛʦ ʥʝ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ 

ʠʭ ʧʦʜ ʢʦʥʪʨʦʣʴ.  

ʄʥʦʛʠʝ ʤʠʨʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫ-

ʰʝʥʠʡ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʠ ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ. ɹʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʦʪʥʦʩʠʪʩʷ ʚ ʚʳʩʦʢʦʡ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʤʦʣʦʜʝʞʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʫʜʝʥʪʦʚ. ʈʘʟʣʠʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʨʘʙʦʯʘʷ ʥʘʛʨʫʟʢʘ (ʩʦʯʝʪʘʥʠʝ ʨʘʙʦʪʳ ʩ 

ʫʯʝʙʦʡ), ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʞʠʟʥʴʶ, ʦʜʠʥʦʯʝʩʪʚʦ ʧʨʠʚʦʜʷʪ ʢ ʧʣʦʭʦʤʫ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦ-

ʚʴʶ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʴ ʫʯʝ-

ʥʠʢʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ 

ʪʘʢʞʝ ʠʤʝʶʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʫʭʫʜʰʘʷ ʩʦʮʠʘʣʴ-

ʥʦʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʪʫ-

ʜʝʥʪʦʚ ɺɻʋɺʊ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʟʥʘʯʠʪ, ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤʠ.  

ʄʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ ɺɻʋɺʊ. ɺ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 195 ʩʪʫʜʝʥʪʦʚ (77 ʶʥʦʰʝʡ ʠ 118 ʜʝʚʫʰʝʢ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 

19 ʣʝʪ. ɺʩʝ ʨʝʩʧʦʥʜʝʥʪʳ ʟʘʧʦʣʥʠʣʠ ʘʥʢʝʪʫ, ʩʦʜʝʨʞʘʱʫʶ ʩʦʮʠʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ, 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʟʜʝʣ ʩ ʚʦʧʨʦʩʘʤʠ ʦ ʩʫʠʮʠʜʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ. 

ʇʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʦʩʥʠʢʘ 

ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ (BDI) ʠ ʰʢʘʣʳ ʪʨʝʚʦʛʠ ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ (STAI). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS 20.0. 

ɺ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 26,2% ʩʪʫʜʝʥʪʦʚ ɺɻʋɺʊ ʩʪʨʘʜʘʶʪ 

ʜʝʧʨʝʩʩʠʝʡ (16,4% ʣʝʛʢʦʡ ʩʪʝʧʝʥʴʶ, ʚʳʨʘʞʝʥʥʦʡ ʠ ʪʷʞʝʣʦʡ 8,2%). 27,7% ʩʪʫʜʝʥʪʦʚ 

ʠʤʝʣʠ ʥʠʟʢʫʶ ʨʝʘʢʪʠʚʥʫʶ ʪʨʝʚʦʞʥʦʩʪʴ, ʫʤʝʨʝʥʥʫʶ ʯʫʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʦʧʨʦʰʝʥ-

ʥʳʭ, ʘ ʫ 18,5% ʙʳʣʘ ʚʳʩʦʢʘʷ ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. ʋʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞ-

ʥʦʩʪʠ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʳʰʝ. ʊʦʣʴʢʦ ʫ 10,3% ʩʪʫʜʝʥʪʦʚ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʥʠʟ-

ʢʘʷ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, 55,9% ʠʤʝʣʠ ʫʤʝʨʝʥʥʫʶ ʠ 33,8% ʚʳʩʦʢʫʶ ʣʠʯʥʦʩʪʥʫʶ 

ʪʨʝʚʦʞʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ɺɻʋɺʊ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʫʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ ʯʫʪʴ ʤʝʥʝʝ ʪʨʝʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʦʧʨʦʩʘ 

ʩʪʨʘʜʘʣʠ ʦʪ ʜʝʧʨʝʩʩʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ.  

ʂʘʢ ʧʦʢʘʟʘʣʦ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʪʨʝʩʩ ʠ ʜʝʧʨʝʩʩʠʷ, ʧʨʠʚʦ-

ʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʅʘ ʣʠʯʥʦʤ ʫʨʦʚʥʝ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦ-

ʙʣʝʤʳ ʩʦ ʩʥʦʤ, ʩʥʠʞʝʥʠʝ ʫʤʩʪʚʝʥʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʥʠʟʢʘʷ 

ʩʘʤʦʦʮʝʥʢʘ, ʥʠʟʢʘʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘ-

ʤʠ ʠ ʩʘʤʦʫʙʠʡʩʪʚʦ. ʅʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ï ʫʭʫʜʰʘʝʪʩʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʫʩʧʝ-

ʚʘʝʤʦʩʪʴ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʚʳʙʦʨʦʤ ʧʨʦʬʝʩʩʠʠ. ɺʩʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʪ.ʢ. ʛʣʘʚʥʘʷ ʮʝʣʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʳʧʫʩʢ ʟʜʦʨʦʚʳʭ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 



ʆ.ʃ. ɼʦʤʥʠʥʘ, ʄ.ɺ. ʉʚʷʪʦʛʦʨ, ʄ.ɺ. ɸʣʝʰʢʠʥʘ 
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ʉʚʠʜʝʪʝʣʴʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʵʢʦʥʦʤʠʢʫ. ʉ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʤʠ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷʤʠ, ʫʚʝʣʠʯʘʪʩʷ ʚ ʰʝʩʪʴ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 30 ʣʝʪ, ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ 

ʤʳ ʣʫʯʰʝ ʧʦʥʠʤʘʣʠ ʚʣʠʷʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʪʦʛʦ ʙʨʝʤʝʥʠ. 

ɺʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʠʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʚ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʛʨʘʤʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ ʪʨʫʜʘ. ʈʷʜ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʳʭ ʫʩʣʫʛ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʳʧʣʘ-

ʪʳ ʚ ʩʚʷʟʠ ʩ ʚʨʝʤʝʥʥʦʡ ʠʣʠ ʩʪʦʡʢʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʨʘʩʭʦʜʦʚ ʥʘ ʣʝʯʝʥʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ʀʥʚʝʩʪʠʮʠʠ ʚ ʣʝʯʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʢʫʧʘʶʪʩʷ ʯʝʪʳʨʝʭʢʨʘʪʥʦʤ ʨʘʟ-

ʤʝʨʝ// http://www.who.int/ru/news-room/detail/13-04-2016-investing-in-treatment-for-depression-

and-anxiety-leads-to-fourfold-return 

[2] ʊʨʝʫʰʥʠʢʦʚʘ ʅ.ɺ. ʆʭʨʘʥʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ: ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ// ʂʪʦ ʝʩʪʴ ʢʪʦ ʚ 

ʤʝʜʠʮʠʥʝ. ï 2017. ï ˉ 3 (86). ï ʩ. 14ï17. 

[3] Hilton M, Scuffham P, Vecchio N, Whiteford H. Using the interaction of mental health symptoms 

and treatment status to estimate lost employee productivity. Aust N Z J Psychiatry 2010; 44(2): 151ï

61. doi:10.3109/ 00048670903393605. 

[4] McCrone P, Dhanasiri S, Patel A, Knapp M, Lawton-Smith S. Paying the price: the cost of mental 

health care in England to 2026. London: Kingôs Fund; 2008. 

[5] Smetanin P, Stiff D, Briante C, Adair CE, Ahmad S, Khan M. The life and economic impact of 

major mental illnesses in Canada: 2011 to 2041. Toronto: RiskAnalytica, on behalf of the Mental 

Health Commission of Canada; 2011. Available at: https://www.mentalhealthcommission.ca/ 

sites/default/files/MHCC_Report_Base_Case_FINAL_ENG_0_0.pdf [verified 12 October 2017] 

[6] Andres RO, Wade C. Review of walking hazards for railroad workers. Work. 2012;41:3367ï3371. 

[7] Arrandale VH, Koehoorn M, MacNab Y, Kennedy SM. Longitudinal analysis of respiratory symp-

toms in population studies with a focus in marine transportation workers. Intl Arch Occup Environ 

Health. 2009;82(9):1097ï1105. 

[8] Blanco M, Hanowski RJ, Olson RL, Morgan JF, Soccolich SA, Wu S- C, Guo F. Federal Motor 

Carrier Safety Administration. Washington, DC.: 2011. The impact of driving, non-driving work, and 

rest breaks on driving performance in commercial motor vehicle operators. FMCSA-RRR-11-017. 

[9] Bushnell PT, Li J, Landen D. Group medical claims as a source of information on worker health 

and potentially work-related diseases. J Occup Environ Med. 2011;53(12):1430ï1441. 

[10] Chau N, Wild P, Dehaene D, Benamghar L, Mur JM, Touron C. Roles of age, length of service, 

and job in work-related injury: A prospective study of 446,120 person-years in railway workers. 

Occup Environ Med. 2010;67(3):147ï153. 

[11] Duke J, Guest M, Boggess M. Age-related safety in professional heavy vehicle drivers: A litera-

ture review. Accid Anal Prev. 2010;42:364ï371. 

[12] Fleming LE, Lee DJ, Martinez AJC, LeBlanc WG, McCollister KE, Bridges KC, Christ SL, 

Arheart KL, Pitman T. The health behaviors of the older US worker. Am J Ind Med. 2007; 50:427ï

437. 

[13] Jovanis PP, Wu K- F, Chen C. Hours of service and driver fatigue: Driver characteristics re-

search.Federal Motor Carrier Safety Administration; Washington, DC: 2011. FMCSA-RRR-11-08. 

[14] Krueger GP, Brewster RM, Dick VR, Inderbitzen RE, Staplin L. Commercial truck and bus safe-

tyïHealth and wellness programs for commercial driversïCTBSSP Synthesis 15. Transportation Re-

search Board of the National Academies; Washington, DC: 2007. 

[15] Leigh JP, Du J. Hypertension and occupation among seniors. J Occup Environ Med. 

2009;51(6):661ï671. 

[16] Martin BC, Church TS, Bonnell R, Ben-Joseph R, Borgstadt T. The impact of overweight and 

obesity on the direct medical cost of truck drivers. J Occup Environ Med. 2009;51(2):180ï184. 

http://www.who.int/ru/news-room/detail/13-04-2016-investing-in-treatment-for-depression-and-anxiety-leads-to-fourfold-return
http://www.who.int/ru/news-room/detail/13-04-2016-investing-in-treatment-for-depression-and-anxiety-leads-to-fourfold-return
file:///D:/Вестник/56Вестник/11-09-2018_16-40-53/dx.doi.org/10.3109/00048670903393605
file:///D:/Вестник/56Вестник/11-09-2018_16-40-53/dx.doi.org/10.3109/00048670903393605
https://www.mentalhealthcommission.ca/sites/default/files/MHCC_Report_Base_Case_FINAL_ENG_0_0.pdf
https://www.mentalhealthcommission.ca/sites/default/files/MHCC_Report_Base_Case_FINAL_ENG_0_0.pdf


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 149 

[17] Parkhouse W, Gall B. Task frequency as a function of age for the powerline technician trade. 

Ergonomics. 2004; 47(6):660ï670. 

[18] Smith B, Phillips BA. Truckers drive their own assessment for obstructive sleep apnea: A collab-

orative approach to online self-assessment for obstructive sleep apnea. J Clin Sleep Med. 2011; 7(3): 

241ï245. [ 

[19] TRB . Research on the health and wellness of commercial truck and bus driversïSummary of an 

international conference. Transportation Research Board of the National Academies; Baltimore, MD. 

Washington, DC: 2012. Available at: http://onlinepubs.trb.org/online-pubs/conf/CPW5.pdf. 

[20] Tse JLM, Flin R, Mearns K. Bus driver well-being review: 50 years of research. Transport Res 

Part F. 2006;9:89ï114. 

[21] Tuchsen F, Hannerz H, Roepstorff C, Krause N. Stroke among male professional drivers in Den-

mark, 1994ï2003. Occup Environ Med. 2006;63:456ï460.  

[22] van der Beek AJ. World at work: Truck drivers. Occup Environ Med. 2012;69:291ï295.  

[23] Wiegand DM, Hanowski RJ, McDonald SE. Commercial driversô health: A naturalistic study of 

body mass index, fatigue, and involvement in safety-critical events. Traffic Saf Prev. 2009;10:573ï

579] 

[24] ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʜʣʷ ʚʨʘʯʝʡ-ʧʩʠʭʠʘʪʨʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ / ɺ.ʉ. ʗʩʪʨʝʙʦʚ ʠ ʜʨ. ï ʄ.: ʄɸʂʉ 

ʇʨʝʩʩ, 2009. ï 32 ʩ. 

[25] ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠ. 2017: ʉʪʘʪ.ʩʙ./ʈʦʩʩʪʘʪ. ï ʄ., 2017. ï 170 ʩ. 

[26] ʉʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 2017: ʉʪʘʪ.ʩʙ. / ʈʦʩʩʪʘʪ ï M., 

2017. ï 332 c. 

[27] ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 19 ʜʝʢʘʙʨʷ 2016 ʛ. ˉ1403 çʆ ʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ 2017 ʛʦʜ ʠ ʥʘ ʧʣʘ-

ʥʦʚʳʡ ʧʝʨʠʦʜ 2018 ʠ 2019 ʛʦʜʦʚè// http://base.garant.ru/71572248/ 

[28] ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʘʩʰʪʘʙʘ ʚʣʦʞʝʥʠʡ ʠ ʧʦʪʝʨʴ ʚʩʣʝʜʩʪʚʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ: 

ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʦʩʣʝʜʩʪʚʠʡ ʗʩʪʨʝʙʦʚ ɺ.ʉ., 

ʉʦʣʦʭʠʥʘ ʊ.ɸ., ʐʝʚʯʝʥʢʦ ʃ.ʉ., ʄʠʪʠʭʠʥ ɺ.ɻ., ʊʚʦʨʦʛʦʚʘ ʅ.ɸ., ʍʘʨʴʢʦʚʘ ʊ.ʃ. ʉʦʮʠʘʣʴʥʘʷ ʠ 

ʢʣʠʥʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷ. 2009. ʊ. 19. ˉ 4. ʉ. 21-28 

[29] ɻʫʨʦʚʠʯ ʀ.ʗ., ʃʶʙʦʚ ɽ.ɹ. ʌʘʨʤʘʢʦʵʧʠʜʝʤʠʦʣʦʛʠʷ ʠ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʢʘ ʚ ʧʩʠʭʠʘʪʨʠʠ. ʄ., 

2003. 264 ʩ. 

[30] Rupp A. The economic consequences of not treating depression // Br. J. Psychiatry. 1995. Vol. 

166. P. 29ï33 

[31] ʅʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʦʣʜʠʥʛʘ ɸʅʂʆʈ: ʩʪʦʠʤʦʩʪʴ ʟʘʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ// http://press-

relizy.ru/archive/developments/65368.html 

[32] ɺʆɿ ʫʪʚʝʨʞʜʘʝʪ: ʢ 2020 ʛʦʜʫ ʜʝʧʨʝʩʩʠʷ ʩʪʘʥʝʪ ʜʠʘʛʥʦʟʦʤ ˉ1 ʚʦ ʚʩʝʤ ʤʠʨʝ // 

https://pandoraopen.ru/2018-06-24/voz-utverzhdaet-k-2020-godu-depressiya-stanet-diagnozom-1-vo-

vsem-mire/ 

ANALYSIS OF ECONOMIC  SIGNIFICANCE  

OF MENTAL DISORDERS  

Domnina O.L., Svyatogor M.V., Aleshkina M.V. 

Keywords: mental disorders, mental health economics, direct costs, indirect costs 

 

The article analyzes the scale of economic consequences of mental disorders, their structure 

and dynamics in the Russian Federation. On the basis of a comparison of the results ob-

tained with similar consequences in other countries, it was concluded that it is necessary to 

include the diagnosis and treatment of such diseases in health and safety programs and oc-

cupational health programs. Special attention is paid to psychopathological violations 

among students of VGUVT as future employees of the transport industry. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.08.2018 ʛ. 

 

 

 

http://press-relizy.ru/archive/developments/65368.html
http://press-relizy.ru/archive/developments/65368.html
https://elibrary.ru/author_items.asp?authorid=660376


ʈ. ʂʘʨʠʤʦʚ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 

ʈʘʟʚʠʪʠʝ ʪʦʨʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʙʠʟʥʝʩʘ ʂʳʨʛʳʟʩʪʘʥʘ » 

 

 150 

ʋɼʂ 339.35 

 
ʈ. ʂʘʨʠʤʦʚ, ʤʘʛʠʩʪʨʘʥʪ, ʂr ʨʛʳʟʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ ʀ. ʈʘʟʟʘʢʦʚʘ,  

ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ, ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ ʂɻʊʋ ʠʤ. ʀ. ʈʘʟʟʘʢʦʚʘ,  

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 720044, ʛ. ɹʠʰʢʝʢ, ʧʨ. ʏ. ɸʡʪʤʘʪʦʚʘ, 66  

ʈɸɿɺʀʊʀɽ ʊʆʈɻʆɺʆ-ʃʆɻʀʉʊʀʏɽʉʂʆɻʆ ʎɽʅʊʈɸ  

ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ɸɻʈʆɹʀɿʅɽʉɸ ʂʓʈɻʓɿʉʊɸʅɸ  

ʏɽʈɽɿ ɺʅɽɼʈɽʅʀɽ SRM ʀ CRM ʉʀʉʊɽʄ  

(ʅɸ ʇʈʀʄɽʈɽ ʊʃʎ çʂʆʏʂʆʈ ʃʆɼɾʀʉʊʀʂʉè) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʨʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ, SRM, CRM, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ, ʚʥʫʪʨʝʥʥʠʡ ʚʘʣʦʚʳʡ ʧʨʦʜʫʢʪ, ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʨʝʛʠʦ-

ʥʘʣʴʥʳʡ ʙʠʟʥʝʩ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʮʝʧʴ ʧʦʩʪʘʚʦʢ ʵʢʩʧʦʨʪ, ʢʘʨʪʦʬʝʣʴ, ʢʦʥʲʶʥʢ-

ʪʫʨʘ ʨʳʥʢʘ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦ-

ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠ ʜʣʷ 

ʪʦʨʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʪʦʨʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ʊʃʎ) çʂʦʯʢʦʨ-ʃʦʜʞʠʩʪʠʢʩè ʚ ʂʦʯʢʦʨʩʢʦʤ ʨʘʡʦʥʝ 

ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʊʃʎ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʜʣʷ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʢʘʨʪʦʬʝʣʷ (ʚʳʨʘʱʠʚʘʥʠʝ, ʩʙʦʨ, ʩʦʨʪʠʨʦʚʢʘ, ʫʧʘʢʦʚʢʘ, ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, 

ʩʙʳʪ) ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʩʪʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʟʘʢʘʟʯʠʢʦʚ. 

 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʂʳʨ-

ʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤ ʨʦʩʪʝ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʪʣʠʯʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ 

ʩʙʳʪʘ, ʢʘʢ ʚʩʝʛʜʘ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʥʘʰʠʭ ʬʝʨʤʝʨʦʚ.  

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʧʦʠʩʢʘ ʢʣʠʝʥʪʦʚʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ [6]. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʙʠʟʥʝʩʘ ʂʈ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʦʨʛʦʚʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʳè (ʊʃʎ) [2]. ʀʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʮʝʥʪʨʦʚ ʙʳʣʘ ʦʟʚʫ-

ʯʝʥʘ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ CAIC-Consulting ʚ ʨʘʤʢʘʭ ʧʨʦʝʢ-

ʪʘ çʄʝʩʪʥʳʡ ʫʨʦʚʝʥʴ ʪʦʨʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ʊʃʎ)è, ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʗʧʦʥʩʢʦʛʦ ɸʛʝʥʪʩʚʘ(JICA) ʠ ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦ-

ʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʂʈ ʩ ʫʯʘʩʪʠʝʤ ʂʳʨʛʳʟʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ ʃʦʛʠʩʪʠʢʠ ʉʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʇʨʦʠʟʚʦʜʩʪʚʝ (2015 ʛ.) [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʚ ʧʦ-

ʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʧʨʦʩʘ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʧʨʝʜ-

ʧʦʯʪʝʥʠʷʤʠ, ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʷʤʠ ʩʧʨʦʩʘ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʦʚʘʨ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶ-

ʪʝʨʠʟʠʨʦʚʘʥʥʳʝ/ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʪʘʢʠʝ ʢʘʢ SRM ʠ CRM ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʘʤʠ) [7]. 

ɼʣʷ ʧʨʠʤʝʨʘ ʙʳʣ ʚʳʙʨʘʥ ʦʜʥʦʧʨʦʬʠʣʴʥʳʡ ʃʊʎ çʂʦʯʢʦʨ ʃʦʜʞʠʩʪʠʢʩè (ʩ. ʂʦʯ-

ʢʦʨ, ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ). ʆʩʥʦʚʥʘʷ ʧʨʦʜʫʢʮʠʷ ï ʢʘʨʪʦʬʝʣʴ, ʧʨʦʠʟʚʦʜʠʤʳʡ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʂʈ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʆʜʥʦʧʨʦʬʠʣʴʥʳʡ ʃʊʎ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʭʨʘʥʠʪʩʷ-ʧʨʦʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ ʩ/ʭ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʟʘʛʦʪʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ, ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʠʣʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʘʨʳ. 

ʅʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ 

ʨʘʟʚʠʪʠʠ ʫʢʘʟʘʥʥʦʛʦ ʃʊʎ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʣʝʜʫʶʱʠʭ ʩʪʨʫʢʪʫʨ: 

ʉʝʣʴʩʢʠʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ï ʬʝʨʤʝʨʩʢʠʝ ʠ ʢʨʝʩʪʴʷʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʠʭ ʦʙʲʝ-

ʜʠʥʝʥʠʷ ʠ ʢʦʦʧʝʨʘʪʠʚʳ (ʘʩʩʦʮʠʘʮʠʠ), ʯʘʩʪʥʳʝ ʜʦʤʦʭʦʟʷʡʩʪʚʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ; 

ʏʘʩʪʥʳʝ ʙʠʟʥʝʩ ʩʪʨʫʢʪʫʨʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʘʛʨʦʙʠʟʥʝʩʤʝʥʳ, ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʪʦʨʛʦʚʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ ʪʘʢʞʝ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʚʥʝʰ-

ʥʠʝ ʠʥʚʝʩʪʦʨʳ; 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʤʦʛʫʪ ʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʤʝʶʱʠʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʝʛʠʦʥʘ)[4]. 

ʅʘ ʚʥʝʰʥʝʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʧʪʦʚʳʝ ʟʘʢʫʧʱʠʢʠ ï ʢʣʠʝʥʪʳ ʃʊʎ ʠ ʪʨʝʡ-

ʜʝʨʳ ï ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩʳ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʠʝʥʪʦʚ ʠʣʠ ʢʨʫʧ-

ʥʳʝ ʟʘʷʚʢʠ. 

ʄʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʃʊʎ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʠʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ (ʣʠʙʦ ï ʢʦʛʜʘ ʬʝʨʤʝʨʳ ʠʣʠ ʢʨʝʩʪʴʷʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚʳ-

ʩʪʫʧʘʶʪ ʫʯʨʝʜʠʪʝʣʷʤʠ; ʣʠʙʦ-ʢʦʛʜʘ ʚ ʨʦʣʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ-ʚʣʘʜʝʣʴʮʝʚ ʃʊʎ ʚʳʩʪʫʧʘʶʪ 

ʦʪʜʝʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ ʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʩʪʨʫʢʪʫʨʳ). ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘ-

ʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʊʎ ʙʫʜʫʪ: ʩʙʦʨ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʭʨʘʥʝʥʠʝ, ʩʦʨʪʠʨʦʚʢʘ, ʢʘʣʠʙʨʦʚ-

ʢʘ, ʬʘʩʦʚʢʘ ʠ ʧʨʦʜʘʞʘ ʥʘ ʤʝʩʪʥʳʝ ʨʳʥʢʠ ʠ ʥʘ ʵʢʩʧʦʨʪ.  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ CRM-ʩʠʩʪʝʤʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘ-

ʙʦʪʘʪʴ ʢʘʢ ʩ ʤʝʩʪʥʳʤʠ ʢʣʠʝʥʪʘʤʠ, ʪʘʢ ʠ ʩ ʚʥʝʰʥʠʤʠ (ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʈ). 

ɼʣ̫ ʨʘʙʦʪʳ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʛʦʪʦʚʦʡ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʤʠ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ 

ʤʝʩʪʥʳʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʪʨʝʙʫʝʪʩʷ SRM-ʩʠʩʪʝʤʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʫ 

ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʸʤ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʨʘʚʠʣʴʥʦʡ ʨʘ-

ʙʦʪʳ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʫʣʫʯʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ ʃʊʎ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʛʥʦʟʘ ʙʫʜʫʱʠʭ ʧʦʩʪʘʚʦʢ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʝʟʦʥʥʦʩʪʠ, ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʠ ʝʛʦ çʣʦʷʣʴ-

ʥʦʩʪʠè (ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ.) [3].  

ʆʩʥʦʚʥʳʝ ʤʦʜʫʣʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ SRM-ʩʠʩʪʝʤʳ ʜʣʷ ʃʊʎ ʧʦ ʩʙʦʨʫ ʠ 

ʩʙʳʪʫ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ: ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʘʢʪʘʤʠ/ʟʘʢʫʧʢʘʤʠ/ʤʘʪʝʨʠʘʣʘʤʠ, ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ ʠ ʘʥʘʣʠʟ ʟʘʪʨʘʪ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʪʨʘʪ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʨʝʡʪʠʥʛ ʧʦʩʪʘʚʱʠ-

ʢʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ[5]. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ, ʞʝʣʘʶʱʠʤʠ ʧʨʠʦʙʨʝʩʪʠ ʩ/ʭ ʧʨʦʜʫʢʮʠʶ ʯʝʨʝʟ ʫʢʘʟʘʥʥʳʡ 

ʃʊʎ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ CRM-ʩʠʩʪʝʤʫ ï ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. CRM-ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʙʠʟʥʝʩʘ ʩʧʝʮʠʬʠʯʝʩʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʚʠʜʫ ʚʳ-

ʙʨʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʫʜʫ-

ʯʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ, ʚʩʝ ʜʘʥʥʳʝ ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʦʙʲʝʜʠʥʝʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʠ ʧʦʩʪʘʥʦʚʢʠ ʪʝʢʫʱʠʭ ʟʘʜʘʯ, CRM ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʣʘʥʠ-

ʨʦʚʘʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʦʜʘʞ ʠ ʧʦʜʜʝʨʞʢʫ ʢʣʠʝʥʪʦʚ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʟʘʜʘʯʠ ʃʊʎ. 

ʆʩʥʦʚʥʳʝ ʤʦʜʫʣʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ CRM-ʩʠʩʪʝʤʳ ʜʣʷ ʃʊʎ ʧʦ ʩʙʦʨʫ ʠ 

ʩʙʳʪʫ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ: ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘʪʘʤʠ ʠ ʨʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʘʢʪʘʤʠ/ʧʨʦʜʘʞʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʤʦ-



ʈ. ʂʘʨʠʤʦʚ, ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 
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ʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ/ʨʝʡʪʠʥʛ ʢʣʠʝʥʪʦʚ ʠ ʠʭ ʧʦʜʜʝʨʞʢʘ, ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʟʘʢʘʟʦʚ, ʤʘʨʢʝʪʠʥʛ ʠ ʩʪʨʘʪʝʛʠʷ ʧʨʦʜʘʞ, ʦʪʯʝʪʥʦʩʪʴ. 

ʉʘʤʠ ʧʦ ʩʝʙʝ ʵʪʠ ʩʠʩʪʝʤʳ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʚʩʝʤ ʦʛʨʘʥʠʯʝʥ-

ʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʃʊʎ), ʝʩʣʠ 

ʦʥʠ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʝʜʠʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʪʦʨʛʦʚʫʶ ʧʣʦʱʘʜʢʫ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʩʘʡʪʘ ʧʨʦʜʘʞ ʚ ʀʥʪʝʨʥʝʪʝ. ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʘʷ ʧʣʦʱʘʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʘʷ ʚ ʚʠʜʝ ʧʦʨʪʘʣʘ ʵʣʝʢʪʨʦʥʥʳʭ ʟʘʢʫʧʦʢ/ʧʨʦʜʘʞ, ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʜʚʘ ʩʝʢʪʦʨʘ: ʜʣʷ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʜʣʷ ʢʣʠʝʥʪʦʚ. ʇʦʩʣʝʜʥʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʜʚʘ 

ʩʣʝʜʫʶʱʠʭ ʩʝʢʪʦʨʘ ï ʩʝʢʪʦʨ ʜʣʷ ʤʝʩʪʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʩʝʢʪʦʨ ʜʣʷ ʚʥʝʰʥʠʭ ʢʣʠʝʥʪʦʚ 

ʃʊʎ (ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʈ) [9]. 

ɼʘʥʥʳʡ ʧʦʨʪʘʣ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʢʦʥʪʨʘʢʪʘ, ʝʛʦ ʩʪʘʪʫʩ, ʦʙʲʝʤʳ, ʛʘʨʘʥʪʠʠ ʠ ʩʨʦʢʠ ʠʩʧʦʣʥʝʥʠʷ. ʇʣʶʩ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʝʤʳʝ ʦʙʲʷʚʣʝʥʠʷ ʦ ʥʦʚʳʭ ʢʦʥʪʨʘʢʪʘʭ, ʝʱʝ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

çʦʪʢʨʳʪʦʤè ʨʝʞʠʤʝ ʠʣʠ ʚ çʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷè.  

ʅʘ ʧʦʨʪʘʣʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʟʘʢʣʶ-

ʯʝʥʠʷ ʩʜʝʣʢʠ ʩ ʦʙʨʘʟʮʘʤʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʨʠʤʝʨʦʤ ʨʘʤʦʯʥʦʛʦ ʠʣʠ 

ʨʘʟʦʚʦʛʦ ʢʦʥʪʨʘʢʪʘ ʥʘ ʧʦʩʪʘʚʢʠ/ʟʘʢʫʧʢʠ ʠʣʠ ʧʨʦʜʘʞʠ. ʊʘʢʞʝ ʜʦʣʞʥʳ ʜʘʚʘʪʴʩʷ ʨʘʟʲ-

ʷʩʥʝʥʠʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʘ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʂʈ. 

ʆʙʷʟʘʪʝʣʴʥʘ ʦʥʣʘʡʥ ʧʦʜʜʝʨʞʢʘ, ʯʪʦʙʳ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ ʤʦʛ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴʩʷ 

ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʃʊʎ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ 

ʢʣʠʝʥʪʘʤʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʜʝʨʞʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʩʪʘʚʱʠʢʦʚ/ʢʣʠʝʥʪʦʚ, ʥʦ ʠ ʧʨʠ-

ʚʣʝʯʴ ʥʦʚʳʭ ʠ, ʪʝʤ ʩʘʤʳʤ, ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ.  

ɺʳʛʦʜʳ ʦʪ ʚʥʝʜʨʝʥʠʷ CRM-ʩʠʩʪʝʤʳ: 

ï ʠʩʢʣʶʯʝʥʠʝ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʘʭ ï ʪ.ʝ. ʜʦʩʪʠʞʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʩʜʝʣʦʢ; 

ï ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ï ʦʧʝʨʘʪʠʚʥʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʢʣʠʝʥʪʦʚ; 

ï ʥʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠʝʥʪʦʚ ʠ ʟʘʱʠʪʘ ʦʙʷʟʘʪʝʣʴʩʪʚ; 

ï ʧʨʷʤʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʢʦʥʪʨʘʢ-

ʪʘ (ʪ.ʝ. ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʣʦʛʠʩʪʠʢʠ ï ʥʫʞʥʳʡ ʪʦʚʘʨ ʠ ʪʦʯʥʦ ʚ ʩʨʦʢ) [8]. 
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This article outlines the ways for effective development of the regional trade-logistics centers 

engaged in agriculture business in Kyrgyz Republic through the implementation of the spe-

cialized management computerized systems (SRM and CRM) on the example of Kochkor-

Logistics TLC located in Kochkor Regiom in Naryn. The TLC provides services for local po-

tato producers and farmers (growing, collecting, sorting, packaging, storing, transporting 

and marketing) and serves the local and foreign clients. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.08.2018 ʛ. 
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ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʂʆʅʎɽʇʎʀʗ ʈɸɿɺʀʊʀʗ ʏɽʃʆɺɽʏɽʉʂʆɻʆ ʂɸʇʀʊɸʃɸ  

ʇʈʀ ʌʆʈʄʀʈʆɺɸʅʀʀ ʀʅʅʆɺɸʎʀʆʅʅʆʁ  

ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʅɸ ʄɽɿʆʋʈʆɺʅɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʪʨʫʜʘ ʠ 

ʦʪʜʳʭʘ, ʘ ʟʥʘʯʠʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʟʥʘʥʠʡ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʛʝʥʝʨʠʨʫʝʤʳʭ ʣʶʜʴʤʠ ʠʥʥʦʚʘ-

ʮʠʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠʥʥʦʚʘʪʦʨʦʚ ʠ ʫʨʦʚʥʷ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠ-

ʨʫʝʪ ʩʪʨʫʢʪʫʨʫ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʥʘʯʠʥʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠʜʝʠ ʣʶʙʦʡ ʠʥʥʦʚʘʮʠʠ [1, ʩ. 7], ʚ ʪ. ʯ. ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʟʦʛʝʥʥʳʤʠ 

(ʚʥʝʰʥʠʤʠ) ʠʩʪʦʯʥʠʢʘʤʠ ʟʥʘʥʠʡ ʠ ʵʥʜʦʛʝʥʥʳʤʠ (ʚʥʫʪʨʝʥʥʠʤʠ) ʥʘʚʳʢʘʤʠ ʠ ʫʤʝ-

ʥʠʷʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʘʜʘʧʪʘʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʣʫʛʘʭ ʜʣʷ ʛʨʘʞʜʘʥ; ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ 
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ʧʨʝʜʧʨʠʷʪʠʝ ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠ-

ʪʘʣ ʢʘʜʨʦʚʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [2, ʩ. 52]; ʢʘʢʦʚ ʫʨʦʚʝʥʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ ʪʨʫʜʘ; ʢʘʢʦʚʘ ʨʦʪʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ (ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʮʝʥʢʘ) ʨʦʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʨʘʟʨʘʙʦʪʘʥ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ ʠʤʝʶʪ ʜʠʩʢʨʝʪʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ ʥʘ ʵʪʘʧʝ 

ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠ-

ʪʝʪʦʚ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠ-

ʢʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʘʭ ʨʳʥʦʯ-

ʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʠʥʥʦʚʘʮʠʡ ʚ ʩʬʝ-

ʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩʦʟʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʝ ʪʦʣʴʢʦ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʧʨʦʜʫʢʪʘ [3], ʥʦ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʣʷʪʴ ʩʦʮʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʠ ʨʝʰʝʥʠʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ, ʠʥʚʝʩʪʠʨʫʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ/ʧʨʦʛʨʘʤʤʳ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ) ʢʘʧʠʪʘʣʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʝʪ ʤʝʩʪʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʢʦʛʜʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘ-

ʧʠʪʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʫʤʫʣʷʮʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʊʘʢ, ʚ ʧʨʦʮʝʩʩʝ ʥʘʢʦʧʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʩʦʟʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʥʦʚʳʭ ʟʥʘʥʠʡ, 

ʫʛʣʫʙʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʩʦʟʜʘ-

ʝʪ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʜʫʢʪʦʚ ʪʨʫʜʘ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʨʝʰʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʠʦʨʠʪʝʪʥʳʝ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʢʠ, ʪʦ ʝʩʪʴ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʨʘʩʩʪʘʚʣʷʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʧʨʠʦʨʠʪʝʪʳ, ʯʪʦ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʤʝʟʦʫʨʦʚʥʝ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʫ  ʁ

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʥʦ ʠ ʠʭ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠ ̫ʚ ʩʬʝʨʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. ʇʦ ʤʥʝʥʠʶ ʉʢʦʙʣʷʢʦʚʦʡ 

ʀ.ɺ. ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚ ʵʧʦʭʫ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪ-

ʥʝʩʝʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ [4]. ʊʘʢ, ʰʠʨʦʢʠʡ ʨʝʟʦʥʘʥʩ ʧʦʣʫʯʠʣʠ 

ʢʘʨʜʠʥʘʣʴʥʳʝ ʰʘʛʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [5, ʩ.75]. ʀ ʚ ʵʪʦʤ ʥʝ ʧʦʩʣʝʜ-

ʥʶʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʦʩʪʘʚʣʷʝʪ ʜʦ ʛʨʫʟʦʧʦʣʫ-

ʯʘʪʝʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʵʥʝʨʛʦʙʣʦʢʠ ʜʣʷ ʙʫʜʫʱʠʭ ɸʕʉ[6]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

(ʦʩʦʙʝʥʥʦ ʥʘ ʨʝʯʥʦʤ ʠ ʤʦʨʩʢʦʤ ʬʣʦʪʝ) ʫʩʪʫʧʘʝʪ ʘʥʘʣʦʛʘʤ ʟʘ ʨʫʙʝʞʦʤ ʚ ʩʚʷʟʠ ʩ ʝʸ 

ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ. ʕʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʦʩʪʦʛʦ ʠ ʨʘʩ-

ʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʪ. ʯ. ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟ-

ʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦïʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʙʣʝʤʘ ʩʦʦʪʥʝʩʝʥʠʷ 

ʠʥʝʨʪʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʥʦʚʘʪʦʨʩʪʚʘ. ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʟʤʝʥʝ-

ʥʠʷʤ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʩʚʷʟʘʥ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʪʝʨʠ ʯʘʩʪʴʶ ʦʙʱʝ-

ʩʪʚʘ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʫʤʝʥʠʡ, ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʠʩʭʦʜʠʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʦʙʝʩʮʝʥʠʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ, ʫʤʝʥʠʡ, ʘʜʝʢʚʘʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-

ʞʜʫʥʘʨʦʜʥʳʭ ʩʘʥʢʮʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʢʘʧʠʪʘʣʴʥʳʭ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʚʣʦʞʝʥʠʡ, ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ, ʝʜʠ-

ʥʦʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʢʘʩʘʶʱʠʭʩʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛʘʭ [7]. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩʣʝʜʫʝʪ ʩʦʦʪʥʝʩʪʠ 

ʩ ʫʩʠʣʝʥʠʝʤ ʝʛʦ ʨʦʣʠ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʤʝʟʦʫʨʦʚʥʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʦʠʩʢʦʤ ʧʫʪʝʡ, ʨʝ-

ʟʝʨʚʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʠʟʥʝʩʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ï ʵʪʦ ʚʘʞʥʝʡʰʠʡ 

ʬʘʢʪʦʨ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʦ-

ʪʦʨʳʡ ʫʩʧʝʰʥʦ çʚʩʪʨʘʠʚʘʝʪʩʷè ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʩʦʟʜʘʚʘʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ (ʧʦ ʂ. ʄʘʨʢʩʫ) ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝ-

ʤʳ ʨʝʛʠʦʥʘ. ʇʨʝʜʧʨʠʥʠʤʘʪʴ, ʧʦ ɺ. ɼʘʣʶ, ʦʟʥʘʯʘʝʪ ʟʘʪʝʚʘʪʴ, ʨʝʰʘʪʴʩʷ ʥʘ ʩʦʟʜʘʥʠʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʥʦʚʦʛʦ ʜʝʣʘ. ʕʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʥʦʚʘʪʦʨʩʪʚʫ ʧʨʠʩʫʱʘ ʪʦʣʴ-

ʢʦ ʯʝʣʦʚʝʢʫ [2, ʩ. 54]. 

ʄʦʪʠʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2] ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʘʤʦʚʳʨʘʞʝʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ ʜʦʩʪʠʯʴ 

ʮʝʣʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ 

ʦʧʳʪ, ʧʨʠʥʠʤʘʷ ʵʬʬʝʢʪʠʚʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ ʠ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʠ, ʧʨʦʷʚʣʷʷ ʛʨʘʞʜʘʥʩʢʠʡ ʧʘʪʨʠʦʪʠʟʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʠʯʥʳʡ ʠ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʮʝʣʦʤ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʫʜʘ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ) ʠ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʭ ʠʜʝʡ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʬʠʥʘʥʩʦʚ ʥʘ ʤʝʟʦʫʨʦʚʥʝ. 

ʋʜʘʯʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ ʫʩʢʦʨʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢ-

ʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʦʪʥʝʩʪʠ ʙʘʟʦʚʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʚʢʣʶʯʘʶʪ ʢʚʘʜʨʘ 

ï ʢʨʠʪʝʨʠʠ: ʪʘʨʠʬ ʥʘ ʧʝʨʝʚʦʟʢʫ, ʠʟʜʝʨʞʢʠ (ʨʘʩʭʦʜʳ), ʮʝʥʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ ʫʩʣʫʛʠ 

[2, ʩ. 55]. 

ʇʨʠ ʵʪʦʤ ʢʦʦʨʜʠʥʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʥʦ ʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ (ʧʝʨʝʯʝʥʴ 

ʩʚʝʜʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ ʧʦ ʛʦʜʘʤ ʩ ʫʯʝʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ) ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʘʛʘ ʧʦ ʚʨʝʤʝʥʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʦʪ ʉʄʀ ʠ ʤʘʨ-

ʢʝʪʠʥʛʘ ʜʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʣʠʥʛʘ, ʢʦʥʩʘʣʪʠʥʛʘ ʠ ʛʣʦʙʘʣʴʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ). 

ɼʣʷ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ. ɺ ʥʝʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠʥʪʝʨʝʩʦʚ ʦʪʜʝʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ ʨʳʥʦʯʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʩʬʝʨʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʦʧʪʠʤʠʟʘʮʠʠ) 

ʧʨʠ ʚʦʟʤʦʞʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʨʘʟʚʠʪʠʠ ʚʥʝʰʥʝ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʦʩʥʦʚʝ. 

ɼʣʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʘ ʪʘʢʞʝ ʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ, ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʧʘʨʪʥʝʨʘʭ, ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʧʨʦ-

ʛʨʘʤʤʘʭ [2, ʩ. 56, ʩ. 102ï114]. 

ɺ ʮʝʣʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʠʥʬʨʘ-



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ 
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ʩʪʨʫʢʪʫʨʝ ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʘ ʟʥʘʯʠʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʚʪʦʨʩʢʦʡ ʛʠʧʦʪʝʟʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʫʩʣʫʛ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʠʠ: 

 (1) 

ʛʜʝ Q ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

 ï ʧʨʠʨʘʱʝʥʠʝ ʜʦʭʦʜʦʚ (ʚʳʨʫʯʢʠ) ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʫʩʣʫʛʠ (ʣʠʥʠʠ, ʤʘʨʰʨʫʪʘ, ʨʝʡʩʘ); 

S ï ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʣʫʛʠ(ʣʠʥʠʠ, ʤʘʨʰʨʫʪʘ, ʨʝʡ-

ʩʘ), ʨʫʙ.; 

Ôä ï ʩʫʤʤʘʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʪʦ ʝʩʪʴ ʩʫʤʤʘ ʧʦʣʫʯʘʝʤʦʡ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ, 

ʨʫʙ. [8, ʩ. 37] 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. ɽʩʣʠ ʜʦʙʘʚʠʪʴ ʢ ʫʤʝʥʴʰʘʝʤʦʡ ʤʦʜʝʣʠ (1) ʩʦʮʠʘʣʴʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ (ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ), ʩʠʩ-

ʪʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʨʘʟ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ) (ʨʠʩ. 1). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʚʦʟʤʦʞʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʤʦʜʫʣʷʤʠ 

ʨʳʥʢʘ: (2), (3), (4), (5), (6), ʨʳʥʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʤʝʟʦʫʨʦʚʥʝ (1) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʨʛʝʥʮʠʷ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʝʸ ʵʣʝʤʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʥʝʜʞʝʨʘ ï ʠʥʥʦʚʘʪʦʨʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 ,  (2) 

ʛʜʝ Dʇ ï ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʣʫʞʙʳ ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʨʫʙ.; 

R ï ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʯʝʣ.; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʦʣʴ ʠʥʥʦʚʘʪʦʨʘ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʘʨ-

ʢʝʪʠʥʛʘ ʚ ʧʨʠʨʦʩʪʝ ʧʨʠʙʳʣʠ Dʇ ʧʨʝʜʧʨʠʷʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 
0

iɼï ʜʦʣʞʥʦʩʪʥʦʡ ʦʢʣʘʜ ʤʝʥʝʜʞʝʨʘ ï ʠʥʥʦʚʘʪʦʨʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʨʝʡʪʠʥʛʘ, ʨʫʙ.; 
ʚ

iK ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʜʙʘʚʢʠ ʟʘ ʚʳʩʣʫʛʫ ʣʝʪ ʠʥʥʦʚʘʪʦʨʘ. 
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ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʤʝʟʦʫʨʦʚʥʝ 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝ-

ʣʠ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ  

ʢʘʧʠʪʘʣʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

Ri  ï ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

IQi  ï ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʥʦʚʘʪʦʨʘ; 

M0 ï ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ; 

I(R) IQi ï ʠʥʞʠʥʠʨʠʥʛ ʠʣʠ ʨʝʠʥʞʠʥʠʨʠʥʛ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚ-

ʣʷʪʴ ʚʦʟʤʦʞʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʥʦʚʘʪʦʨʘ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʝʸ ʜʦʩʪʦʡʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪ (ʨʠʩ. 3). 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ,  ï ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʥʦʚʘʪʦʨʘ ʚ ʨʝ-

ʰʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

 

Ri 

IQi 

 

M0 

 

I(R) IQi 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ 
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ɻʣʦʙʘʣʠʟʘʮʠʷ
ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ
ʤʝʥʝʜʞʤʝʥʪʘ, 
ʵʢʦʥʦʤʠʢʠ 
ʠ ʬʠʥʘʥʩʦʚ

ʀʥʥʦʚʘʮʠʦʥʥʘʷ
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ
ʤʘʢʨʦʫʨʦʚʥʝ

ʀʥʥʦʚʘʮʠʦʥʥʘʷ
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ
ʤʝʟʦʫʨʦʚʥʝ

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ 
ʠʥʥʦʚʘʮʠʦʥʥʘʷ
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʊʘʢʪʠʯʝʩʢʘʷ
ʠʥʥʦʚʘʮʠʦʥʥʘʷ
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʀʥʥʦʚʘʪʦʨ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ

ʀʥʥʦʚʘʪʦʨ
ʢʘʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ 

ʵʬʬʝʢʪʠʚʥʳʡ 
ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣʣ

 

QdtI
0

ʢ

 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ çʢʦʣʴʮʘè ʢʦʥʚʝʨʛʝʥʮʠʠ  

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʫʩʣʦʚʠʷʭ  

ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

ʈʘʟʨʘʙʘʪʳʚʘʷ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʘʩʠʤʤʝʪʨʠʠ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʣʝʜʫʝʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʜʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʩʠʩ-

ʪʝʤʫ çʦʩʪʨʦʚʢʦʚ ʠʥʥʦʚʘʮʠʡè, ʪʘʢ ʢʘʢ çʩʢʦʨʦʩʪʴ ʵʩʢʘʜʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʩʘ-

ʤʦʛʦ ʪʠʭʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷè [2, ʩ. 60]. 

 

ʝ1

ʝ2

ʝ3

ʝn-1

ʝ0

ɺʈʇ0 ɺʈʇ3 1ɺʈʇ0

ʝ1

ʝ2

ʝ3

ʝn-1

ʝ0

R  / IQ0 0

 IQ 1

 Inn 1

 IQ 0

 Inn 0

R  / IQ0 0ɺʈʇ3 1

 

ʈʠʩ. 4. ʎʠʢʣʦʛʨʘʤʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ  

ʢʘʧʠʪʘʣʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʤʝʟʦʫʨʦʚʥʝ 

IQ0 ï ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠʥʥʦʚʘʪʦʨʘ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 
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ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

IQ1 ï ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠʥʥʦʚʘʪʦʨʘ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

 ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʙʝʟ ʫʯʘʩʪʠʷ ʠʥʥʦʚʘʪʦʨʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

 ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʪʦʨʘ ʫʩʣʫʛ; 

ɺʈʇ0/ ɺʈʇ1 ï ʚʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʜʦ ʫʯʘʩʪʠʷ ʠʥʥʦʚʘʪʦʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ / ʥʘ ʩʪʘʜʠʠ ʫʯʘʩʪʠʷ ʠʥʥʦʚʘʪʦʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

R0 ï ʨʝʡʪʠʥʛ ʨʝʛʠʦʥʘ (ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ) ʜʦ ʫʯʘʩʪʠʷ ʠʥʥʦʚʘʪʦʨʦʚ; 

R1 ï ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʨʝʡʪʠʥʛ ʨʝʛʠʦʥʘ (ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ) ʩ ʫʯʘʩʪʠʝʤ ʠʥʥʦʚʘʪʦ-

ʨʦʚ. 

ʛʜʝ æɺʈʇ (ɺʈʇ1 ï ɺʈʇ0) ï ʧʨʠʨʦʩʪ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʫʯʝʪʦʤ ʚʥʝ-

ʜʨʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʠʥʥʦʚʘʪʦʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

Inn0 ï ʠʥʥʦʚʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ 

ʫʨʦʚʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ IQ0; 

Inn1 ï ʠʥʥʦʚʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʠ ʠʥʥʦʚʘʪʦʨʩʢʦʤ 

ʫʨʦʚʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ IQ1; 

0

0

IQ

Inn
 ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ (ʧʨʦʩʪʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ); 

1

1

IQ

Inn
ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ (ʨʘʩʰʠ-

ʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ); 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʞʝ ʚ ʚʠʜʝ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ɼʶʧʦʥʘ
1
 

, (3) 

ʛʜʝ æɺʈʇ  ï ʧʨʠʨʦʩʪ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʫʯʝʪʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

*IQ

*

1ɺʈʇ
 ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʠʪʫʪʘ ʤʝʟʦʠʥʥʦʚʘʪʦʨʩʪʚʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʨʝʛʠʦʥʘ. 

IQ* ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

(110õ120 ʝʜ.Ò IQ Ò 180õ220 ʝʜ.). 

 

ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʬʫʥʢʮʠʷʤ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʦʪʘʮʠʠ) ʠʭ ʧʦʣʥʦʤʦʯʠʡ. ʉʠʩʪʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʩʫʙʲʝʢʪʘ ʠ ʦʙʲʝʢʪʘ ʩʬʝʨʳ ʫʩʣʫʛ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʜʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʠʥʞʠʥʠʨʠʥʛ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ (ʨʠʩ. 5).  

 

                                                           
1 ʄʦʜʝʣʴ ɼʶʧʦʥʘ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʬʘʢʪʦʨʥʳʤ ʘʥʘʣʠʟʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʧʨʝ-

ʜʝʣʠʪʴ, ʟʘ ʩʯʝʪ ʢʘʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ 

ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ » 
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ʈʠʩ. 5. ɺʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩ ʫʯʝʪʦʤ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʥʘ ʤʝʟʦʫʨʦʚʥʝ 

ʇʨʠ ʵʪʦʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʫʝʪʩʷ ʠ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ [2, ʩ. 62]. ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʨʝʠʥʞʠʥʠʨʠʥ-

ʛʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʧʦʩʦʙʝʥ ʢʘʨʜʠʥʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝʡʪʠʥʛ ʨʝʛʠʦʥʘ, ʩʦʟʜʘʶʪʩʷ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ 3-ʭ 

ʫʨʦʚʥʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

1 ʵʪʘʧ: IQ0 ï ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʤʝʟʦʫʨʦʚʥʝ; 

2 ʵʪʘʧ: IQi ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʫʩʣʫʛ ʧʨʠ ʨʝʰʝʥʠʠ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ; 

3 ʵʪʘʧ: IQR ï ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʩʬʝʨʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʠ ʨʝʰʝʥʠʠ ʨʝʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ 6, ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞ-

ʥʳʝ ʫʨʦʚʥʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʩ 

ʫʯʝʪʦʤ ʢʘʢ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʣʘʛʘ ʧʦ ʚʨʝʤʝʥʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʩʠʩʪʝʤʫ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʩʫʨʩʘ ʤʘʨʢʝʪʠʥʛʘ ʢʘʢ ʙʘʟʦʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʠ ʥʝʦʧ-

ʨʝʜʝʣʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  
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Information technologies in the positioning of transport services contribute to the develop-

ment and enhancement of the effectiveness of human capital in the infrastructure of business 

and entrepreneurship, contribute to the improvement of the quality of life, work and leisure, 

which means the reproduction of labor and the increase of labor productivity and the intensi-

fication of the production process. 
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603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5  

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʂɸʊɽɻʆʈʀʗ çɼʀɸɻʅʆʉʊʀʂɸè  

ʂɸʂ ʄɽʊʆɼ ɺ ʋʇʈɸɺʃɽʅʀʀ ʇɽʈʉʆʅɸʃʆʄ  

(ʂɸɼʈʆɺʆʄ ʄɽʅɽɼɾʄɽʅʊɽ) ʆʈɻɸʅʀɿɸʎʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʛʥʦʩʪʠʢʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʜʨʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʤʘʨʢʝʪʠʥ-

ʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʪʠʚʘʮʠʷ, ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʠʘʛʥʦʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʝʨʤʠʥ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ, ʥʦ ʠ ʢʘʢ ʤʝʪʦʜ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʤʝʥʝʜʞʤʝʥʪʝ, ʢʘʩʘʶʱʝʤʩʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨ-



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʊ.ɽ. ʅʦʚʠʢʦʚʘ 
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ʩʦʥʘʣʦʤ ʧʨʝʜʧʨʠʷʪʠʷ (ʦʨʛʘʥʠʟʘʮʠʠ), ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

ʈʦʣʴ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʢʘʜʨʦʚʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʟʘʪʨʘʛʠ-

ʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʧʝʨ-

ʩʦʥʘʣʘ ʚ ʮʝʣʦʤ [5]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʦʠʩʭʦʜʷʪ ʢʘʨʜʠ-

ʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʩʝʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʢʘʜʨʦʚʳʤʠ. ʋ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʙʦʪʦʡ ʩ ʧʝʨʩʦʥʘʣʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʨʝʩ ʥʝ 

ʪʦʣʴʢʦ ʢ ʪʝʦʨʠʠ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʝ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ, ʥʦ ʠ ʢ ʝʝ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʣʝʢʩʥʦʤ, ʩʠʩʪʝʤʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘ-

ʥʠʟʘʮʠʡ [1]. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠ-

ʢʦʚ, ʚʦʦʜʫʰʝʚʠʪʴ ʠ ʩʧʣʦʪʠʪʴ ʠʭ ʝʜʠʥʦʡ ʮʝʣʴʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ [6]. ʂʘʜʨʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨ-

ʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʩʫʙʲ-

ʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʦʡ ʢʦʤʧʘʥʠʠ ʠ ʨʘʙʦʪʦʡ ʚʩʝʭ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʥʦʡ ʮʝʣʠ [2]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʢʘʢ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʠ-

ʘʛʥʦʩʪʠʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʤʝʪʦʜʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ï ʪʨʠʘʜʫ: ʘʥʘʣʠʟ-

ʘʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨ ʠ 

ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ (ʵʥʜʦʛʝʥʥʦʛʦ) ʠ ʚʥʝʰʥʝʛʦ (ʵʢʟʦʛʝʥʥʦʛʦ) 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʦʩʥʦʚʝ, ʩʦʟʜʘʚʘʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʫʯʝʪʫ, ʘʥʘʣʠʟʫ ʠ ʘʫʜʠʪʫ (ʢʘʜʨʦʚʦʤʫ 

ʢʦʥʪʨʦʣʣʠʥʛʫ) ʢʘʜʨʦʚ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ɺ ʠʪʦʛʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʵʢʩʧʝʨʪʦʚ-ʜʠʘʛʥʦʩʪʦʚ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʦʟʠʪʠʚʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʚ ʢʘʜʨʦʚʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʦʨʛʘʥʠʟʘʮʠʝʡ) ʚ ʮʝʣʦʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʆʩʥʦʚʫ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ-

ʩʪʘʚʣʷʝʪ ʚʦʟʨʘʩʪʘʶʱʘʷ ʨʦʣʴ ʣʠʯʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʟʥʘʥʠʝ ʝʛʦ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʫʤʝʥʠʝ ʠʭ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʥʘʧʨʘʚʣʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ, ʩʪʦʷʱʠʤʠ ʧʝʨʝʜ 

ʦʨʛʘʥʠʟʘʮʠʝʡ. ʉʦʟʜʘʚʰʘʷʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦ-

ʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʫʪ ʢʘʢ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʠ ʩʝʨʴʝʟʥʳʝ 

ʫʛʨʦʟʳ ʜʣʷ ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʞʠʟʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨ-

ʩʦʥʘʣʦʤ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ: ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʙʱʠʪʴ ʠ 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʕʢʟʦʛʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

(ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ) 

ʕʥʜʦʛʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

(ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ) 

ʇʦʟʠʪʠʚʥʦʝ ʅʝʛʘʪʠʚʥʦʝ ʇʦʟʠʪʠʚʥʦʝ ʅʝʛʘʪʠʚʥʦʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʣʳʡ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ ʘʜʘʧʪʘʮʠʠ ʠʥʜʠʚʠʜʘ ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ, ʫʯʝʪʘ 

ʣʠʯʥʦʩʪʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ 

ʵʪʦʤʫ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠʘʛʥʦʩʪʠʢʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʚʦʩʪʨʝʙʫʝʤʳʡ 

ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ (ʨʠʩ. 2) [3]. 

 

 

ʈʠʩ. 2. ʈʦʣʴ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʦʣʠʜʘʨʥʳ ʩ ʪʝʤ, ʯʪʦ ʢʘʜʨʦʚʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʢʦʤʧʘʥʠʠ ʧʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʢʘʜʨʘʤʠ,ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʣʦʞʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʧʨʠʝʤʫ ʠ 

ʫʚʦʣʴʥʝʥʠʶ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ.  

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʠʘʛʥʦʩʪʠʢʠʥʝʦʙʭʦʜʠʤʘ ʥʘʜʝʞʥʘʷ, ʧʨʦʜʫʤʘʥʥʘʷ, 

ʩʪʘʥʜʘʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʚʦʟʤʦʞʥʳʭ ʩʨʝʜʩʪʚ.ɺʪʘʢʦʤ ʩʣʫʯʘʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪ ʣʠʯʥʦʩʪʠ ʜʠʘʛʥʦʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪ-

ʩʷ. ʅʫʞʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʪʢʣʦʥʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʜʦʧʫʩʪʠʤʳʝ ʤʘʩʰʪʘʙʳ ʦʪʢʣʦʥʝʥʠʡ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʚ ʤʝʜʠʮʠʥʝ, ʪʝʭʥʠʢʝ, 

ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ). ɺ ʢʘʜʨʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʢʘ ʝʱʝ ʦʪʩʫʪʩʪʚʫʶʪʩʠʩʪʝʤʳ ʩʪʘʥ-

ʜʘʨʪʥʳʭ (ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. ɼʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʦʩʠʪ ʧʦʠʩʢʦʚʳʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʪʳʢʝ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʠʩʢʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʪʠʨʘʞʠʨʦʚʘʥʠʶ. ʇʦʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʳʤ ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʧʨʦʮʝʜʫʨ ʜʠʘʛʥʦʩʪʠʢʠ. ɺʥʫʰʘʝʪ ʥʘʜʝʞʜʫ 

ʪʦ, ʯʪʦ ʚʩʝ ʞʝ çʧʨʦʮʝʩʩ ʚʳʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʠʣʠ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʫʧʨʘʚ-

ɸʥʘʣʠʟ ʨʘʙʦʪʳ 

ʇʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʪʝʨʠʠ ʠ 

ʥʦʨʤʘʪʠʚʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʪʨʫʜ ʧʝʨʩʦ-

ʥʘʣʘ 

ʆʮʝʥʢʘ ʨʘʙʦʯʠʭ  

ʨʝʟʫʣʴʪʘʪʦʚ 

ʉʙʦʨ, ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ, ʘʥʘʣʠʟ, 

ʦʮʝʥʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝ-

ʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ 

ʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ɼʠʘʛʥʦʩʪʠʢʘ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ ʨʘʟʫʤʥʫʶ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʚ ʦʙʫ-

ʯʝʥʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝ-

ʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝ-

ʥʠʷ 

ʂʘʜʨʦʚʦʝ  

ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʇʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʧʝʨʩʦʥʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʚʳʷʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʘʭ 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʪʨʫʜʘ 

ʨʘʙʦʪʥʠʢʦʚ 

ʇʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʪʝʨʠʠ ʠ 

ʥʦʨʤʘʪʠʚʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʪʨʫʜ ʧʝʨʩʦ-

ʥʘʣʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ 

ʨʝʟʝʨʚʘ ʠ ʨʘʙʦʪʘ ʩ ʥʠʤ 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʟʝʨʚʘ ʫʧʨʘʚʣʝʥʮʝʚ ʠ ʥʘ ʝʛʦ 

ʜʦʩʪʠʛʥʫʪʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʩʦʥʘʣʘ 

ʆʪʙʦʨ ʧʝʨʩʦʥʘʣʘ  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ  

ʨʝʩʫʨʩ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʤʝʪʦʜʦʚ ʧʨʠʚʣʝ-

ʯʝʥʠʷ ʠ ʦʪʙʦʨʘ ʢʘʜʨʦʚ  

ʈʘʟʚʠʪʠʝ ʨʘʙʦʪʥʠʢʦʚ  

ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳ 

ɼʠʘʛʥʦʩʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʧʦʪʝʥ-

ʮʠʘʣʘ ʨʘʙʦʪʥʠʢʘ ʠ ʝʛʦ ʛʦʪʦʚ-

ʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ 

ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ  



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʊ.ɽ. ʅʦʚʠʢʦʚʘ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ çʜʠʘʛʥʦʩʪʠʢʘè ʢʘʢ ʤʝʪʦʜ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ (ʢʘʜʨʦʚʦʤ » 
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ʣʝʥʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʚ ʧʨʠʥʮʠʧʝ ʧʦʜʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠè [8]. ʉʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠ-

ʢʝ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʳ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʣʝʛʢʦ ʧʦʜ-

ʪʚʝʨʞʜʝʥʳ ʣʶʙʳʤ ʜʨʫʛʠʤ ʵʢʩʧʝʨʪʦʤ-ʜʠʘʛʥʦʩʪʦʤ, ʠʭ ʧʨʠʤʝʥʷʶʱʠʤ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʦ ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʧʨʦʮʝʩʩʘʭ, 

ʘ ʠʤʝʶʪ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʠʟʤʝʨʝʥʠʷ ʘʢʪʫʘʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʚʳʙʦʨʢʠ, ʤʝʪʦʜʠʢʠ,ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚ ʩʠʩʪʝʤʝ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʘ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʵʪʦ ʚʳʟʚʘʥʦ ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʦʪʩʫʪʩʪʚʫʝʪʜʦʣʞʥʘʷ ʢʦʥʲʶʥʢʪʫʨʘ 

ʠ ʩʧʨʦʩ) ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩ ʜʨʫʛʦʡ ï ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʨʳʥʢʘ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩ-

ʣʫʛ(ʥʝʪ ʧʨʝʜʣʦʞʝʥʠʷ). 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʝʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ): 

ï ʧʦʜʛʦʪʦʚʢʘ ʩʫʙʲʝʢʪʦʚ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʚʦʩʧʨʠʷʪʠʶ ʠʜʝʡ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʠ ʫʯʘʩʪʠʶ ʚ ʨʘʙʦʪʝ ʧʦʦʧʪʠʤʠʟʘʮʠʠ; 

ï ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʪʦʜʦʚ (ʘʥʘʣʠʟ ʜʦʢʫʤʝʥʪʦʚ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ 

(ʤʦʥʠʪʦʨʠʥʛ), ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʨʦʬʝʩʩʠʦʛʨʘʬʠʷ, ʢʨʠʪʠʯʝʩʢʠʡ ʠʥʮʠʜʝʥʪ, ʵʢʩʧʝʨʪʥʳʝ 

ʦʮʝʥʢʠ, ʠʛʨʦʧʨʘʢʪʠʢʘ); 

ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʙʦʨ ʥʝʜʦʩʪʘʶʱʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ; 

ï ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

ï ʚʳʨʘʙʦʪʢʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ (ʩ ʩʫʙʲʝʢʪʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ) 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ [11]. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠʢʘʜʨʦʚʦʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʚ ʮʝʣʦʤ ʠ ʜʠʘʛʥʦʩʪʠʢʠʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ,ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷ-

ʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʦʝ ʦʟʥʘʯʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʢʘʜʨʦʚʦʡ 

ʨʘʙʦʪʳ. ʀʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʠʩʩʠʠ ʠ ʮʝʣʝʡ ʷʚʣ̫-

ʶʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ï ʢʨʘʝ-

ʫʛʦʣʴʥʦʛʦ ʢʘʤʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʡ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʝʜʧʦʣʘʛʘʝ-

ʤʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ çʜʠʘʛʥʦʩʪʠʢʘè ʢʘʢ ʤʝʪʦ-

ʜʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʤʝʪʦʜʦʣʦʛʠʟʘ-

ʮʠʠ ʧʘʨʘʜʠʛʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʤʝʥʝʜʞʤʝʥʪʝ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʦʚ, ʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ [7]. 
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ɼʀʉʇɽʊʏɽʈʉʂʀʍ ʀ ʋʇʈɸɺʃɽʅʏɽʅʉʂʀʍ ʊʈɽʅɸɾɪʈʆɺ  

ʅɸ ʈɽʏʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʪʨʝʥʘʞʸʨ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʪʨʝʥʘʞʝʨ, ʫʧʨʘʚʣʝʥʠʝ 

ʨʘʙʦʪʦʡ ʬʣʦʪʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʣʦʪʘ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʩʦʟʜʘʥʠʷ ʪʨʝʥʘʞʸʨʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦʡ 

ʬʣʦʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʥʘʞʸʨʦʚ ʪʘʢʦʛʦ ʪʠʧʘ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦʡ ʬʣʦʪʘ, ʥʝ ʩʫʱʝʩʪʚʫ-
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ʪʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʪʨʝʥʘʞʸʨʘ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʪʨʝʥʘʞʸʨ. 
 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʝʥʘʞʝʨʥʦ-ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ (ʪʨʝʥʘʞʝʨʦʚ) [1]. 

ʊʨʝʥʘʞʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʩʠʩʪʝʤʳ (ʊʉ) ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʚʠʪ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʢ ʧʨʠ-

ʥʷʪʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʙʳʩʪʨʳʭ ʨʝʰʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘ-

ʚʳʢʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʙʣʘʩʪʴ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ (ʀʊ), ʢʦʪʦʨʳʝ ʚ XXI  ʚʝʢʝ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ [2]. ɺʩʝ ʪʨʝʥʘʞʝʨʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʦʙʟʦʨʝ [1], ʠʤʝ-

ʶʪ ʪʠʧʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʤʦʜʝʣʠʨʫʶʪ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʣʫʯʝʥʥʳʝ ʤʥʦʛʠʤʠ ʧʦ-

ʢʦʣʝʥʠʷʤʠ ʫʯʝʥʳʭ ʠ ʧʦʵʪʦʤʫ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʤʦʛʫʪ ʙʳʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʳ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʵʪʠ ʪʨʝʥʘʞʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʴʰʠʤʠ ʫʱʝʨʙʘʤʠ. ʆʩʦʙʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʩʠʩʪʝʤʥʳʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʪʨʝʥʘʞʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʟʜʫʰʥʳʤʠ ʩʫʜʘʤʠ.  

ʈʜ̫ ʪʨʝʥʘʞʝʨʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ [1], ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʩʠʩʪʝʤʝ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʟʣʠʯʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʠ ʩʦʟʜʘʥʥʳʝ ʥʘ ʠʭ ʙʘʟʝ ʪʨʝʥʘʞʝʨʳ. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʭ ʩʝʨʪʠʬʠʢʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʣʘʚʘʥʠʷ ʩʫʜʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʜʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ, ʘʚʘʨʠʡʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʆʩʦʙʝʥʥʦ 

ʠʥʪʝʨʝʩʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʟʘʛʨʘʥʠʯʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʩʨʝʜʩʪʚʘ çʧʦʣʥʦʛʦ ʮʠʢʣʘè ï ʦʪ ʚʳʭʦʜʘ ʚ 

ʨʝʡʩ, ʥʘʚʠʛʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ ʜʦ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʚʥʫʪʨʝʥ-

ʥʠʭ ʩʣʫʞʙ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ, ʚʨʦʜʝ ʠʥʞʝʥʝʨʦʚ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ [3]. ɽʱʸ ʦʜ-

ʥʠʤ ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʪʨʝʥʘʞʸʨʦʚ ʷʚʣʷʶʪʩʷ ʩʪʘʥʮʠʠ ʩʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʘʨʢʪʠ-

ʯʝʩʢʠʭ ʤʠʩʩʠʡ [4]. 

ʆʜʥʘʢʦ ʚ ʩʠʩʪʝʤʝ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʟʘ ʦʜʥʠʤ ʠʩʢʣʶʯʝʥʠʝʤ) ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʪʨʝʥʘʞʝʨʳ. ʀʩʢʣʶʯʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʦʤʫ ʪʨʝʥʘʞʝʨʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʢʘʬʝʜʨʦʡ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ (ʌɻɹʆʋ ɺʆ 

çɺɻʋɺʊè) ʚ 1995 ʛ. ʢʘʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʕʪʦʪ ʪʨʝʥʘʞʝʨ ʫʩʧʝʰʥʦ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʦʢʘʟʘʣ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ 

ʜʘʣʝʢʦ ʫʞʝ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʪʨʝʥʘʞʝʨʥʳʤ 

ʩʠʩʪʝʤʘʤ ʠ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ï ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦʡ ʬʣʦʪʘ [5]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʪʨʝʥʘʞʝʨʝ ʜʣʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʥʦʚʘʥ-

ʥʦʤ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʀʊ, ʦʧʳʪʝ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʪʨʝʥʘʞʝʨʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʜʘʚʥʦ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʪʨʝʥʘʞʝʨʘ ʜʣʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʢʦʥʮʝʧʮʠʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ, ʥʘʨʷʜʫ ʩ ʦʙʱʠʤʠ [1], ʦʩʥʦʚʥʳʝ 

ʦʪʨʘʩʣʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʪʘʢʠʭ ʪʨʝʥʘʞʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ [5] ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʀʊ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ. ɺ ʪʝʯʝʥʠʝ ʧʦ-

ʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʦʩʴ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʛʨʘʥʠʮʝʡ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ, ʛʜʝ ʦʩʦʙʳʡ ʫʧʦʨ ʜʝʣʘʣʩʷ 

ʥʘ ʠʤʠʪʘʮʠʶ ʨʘʙʦʪʳ ʰʣʶʟʦʚʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʩʣʝʜ-

ʥʠʭ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʝʢʘʭ [6]. ʆʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʠ ʚ ʮʝʣʦʤ ʀʊ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʤʠ ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ ʥʘ ʙʘʟʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʠʪʘ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [7]. 
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ɺ ʦʙʱʝʤ ʧʣʘʥʝ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʥʘʞʝʨʘ ʷʚʣʷʶʪʩʷ: ʦʙʫʯʝʥʠʝ ʙʘ-

ʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ; ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʬʣʦʪʘ; ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʩʫʜʦʭʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; ʜʝʤʦʥʩʪʨʘ-

ʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʣʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʠ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦʡ ʬʣʦʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ 

ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʩʫʱʝʩʪʚʫʶʪ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ; ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤ 

ʚ ʂʠʪʘʝ ʠ ʚ ʉʐɸ, ʦʜʥʘʢʦ ʠ ʪʘʤ, ʠ ʪʘʤ ʧʨʠʟʥʘʝʪʩʷ ʚʘʞʥʘʷ ʨʦʣʴ ʪʨʝʥʘʞʸʨʦʚ, ʢʘʢ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ [8, 9]. 

ʊʨʝʥʘʞʝʨ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʥʪʨʦʣʴ 

ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ). ʋʩʣʦʚʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʟʥʘʯʘʝʪ ʢʘʢ ʩʦʩʪʘʚʣʝʥʠʝ 

çʧʦʜʚʠʞʥʳʭè
 
ʧʣʘʥʦʚ ʥʘ ʩʢʦʣʴʟʷʱʝʤ ʠʥʪʝʨʚʘʣʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʣʘʥʦʚ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ (ʥʘʚʠʛʘʮʠʦʥʥʳʭ, ʤʝʩʷʯʥʳʭ, ʜʝʢʘʜʥʳʭ, ʩʫʪʦʯ-

ʥʳʭ ʠ ʨʝʡʩʦʚʳʭ), ʪʘʢ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚ. ʆʥ ʜʦʣʞʝʥ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʠʝ ʦʧʳʪʘ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʬʣʦʪʦʤ ʠ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʧʨʠʩʫʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʨʘʚʣʝʥʮʝʚ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʫʜʦ-

ʭʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ ʵʪʦʤ ʦʥ ʜʦʣʞʝʥ ʨʝʰʘʪʴ ʨʷʜ ʦʙʫʯʘʶʱʠʭ ʟʘʜʘʯ, ʥʝʜʦʩʪʫʧ-

ʥʳʭ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʨʘʙʦʪʢʫ ʥʦʨʤ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʘʚʳʢʦʚ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʝʥʘʞʸʨ ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʥʘʚʳʢʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʣʦʪʘ ʥʘ ʫʨʦʚʥʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʨʝʡʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠʥʷʪʳʭ 

ʨʝʰʝʥʠʡ [10, 11]. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʣʴʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʣʷ ʵʪʦʛʦ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʩ ʩʫʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ.  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʮʝʣʠ, ʘ ʪʘʢʞʝ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʥʠʭ ʪʨʝʙʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠ-

ʟʦʚʘʥʳ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ:  

ï ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʙʦʪʳ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ; 

ï ʤʦʜʫʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ ʨʝʯʥʳʭ ʩʠʩʪʝʤ (ʰʣʶʟʦʚ, 

ʢʘʥʘʣʦʚ); 

ï ʤʦʜʫʣʷ (ʠʥʪʝʨʬʝʡʩ) ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʩ ʫʯʘʩʪʥʠʢʘʤʠ (ʦʙʫʯʘʝʤʳʤʠ); 

ï ʤʦʜʫʣʷ (ʠʥʪʝʨʬʝʡʩ) ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʩʦ ʩʧʝʮʠʘʣʠʩʪʦʤ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ); 

ï ʤʦʜʫʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʳʜʘʯʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʨʘʙʦʪʝ ʬʣʦʪʘ ʠ ʦʮʝʥʢʠ ʫʯʘ-

ʩʪʥʠʢʦʚ (ʦʙʫʯʘʝʤʳʭ). 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʥʝʰʥʝʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦ-

ʪʳ ʥʘ ʪʨʝʥʘʞʝʨʝ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʜʝʣʦʚʦʡ ʠʛʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘʟʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʨʘʙʦʪʳ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ:  

ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ, 

ʧʦʨʪʦʚ, ʰʣʶʟʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʦʡ ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ; 

ï ʚʳʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʦʛʥʦʟʝ ʜʚʠʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚ ʠ ʩʦ-

ʩʪʘʚʦʚ ʚ ʬʦʨʤʝ, ʜʦʧʫʩʢʘʶʱʝʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʨʠʝʤ ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʮʝʩʩʦʤ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʩʫ-

ʜʦʚ (ʠʟʚʥʝ) ʢ ʧʦʨʪʘʤ, ʰʣʶʟʘʤ ʠ ʢʘʥʘʣʘʤ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦ-

ʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʄʦʜʫʣʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ ʨʝʯʥʳʭ ʩʠʩʪʝʤ (ʰʣʶʟʦʚ, ʢʘ-

ʥʘʣʦʚ) ʥʝʦʙʭʦʜʠʤ ʜʣʷ: 

ï ʨʘʩʯʸʪʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʣʦʪʘ; 



ɸ.ʖ. ʇʣʘʪʦʚ, ʖ.ʀ. ʇʣʘʪʦʚ, ʄ.ɺ. ʅʠʢʫʣʠʥʘ, ʉ.ʀ. ʆʢʫʥʝʚ 
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ï ʨʘʩʯʸʪʘ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʨʘʙʦʪʳ ʬʣʦʪʘ ʩ ʣʶʙʦʛʦ ʟʘʜʘʚʘʝʤʦʛʦ ʥʘʯʘʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ (ʧʝʨʠʦʜʘ); 

ï ʨʘʩʯʸʪʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʬʣʦʪʘ. 

ʄʦʜʫʣʴ (ʠʥʪʝʨʬʝʡʩ) ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʩ ʫʯʘʩʪʥʠʢʘʤʠ (ʦʙʫʯʘʝʤʳʤʠ) ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʦʪʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʬʣʦʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʫʯʝʥʠʝ ʠ ʚʠʟʫʘʣʠ-

ʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʨʝʜʝʣʘʭ ʦʪʚʝʜʝʥʥʦʡ ʨʦʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʄʦʜʫʣʴ (ʠʥʪʝʨʬʝʡʩ) ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʩʦ ʩʧʝʮʠʘʣʠʩʪʦʤ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ) 

ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʠʤʠʪʘʮʠʶ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʨʘ-

ʙʦʪʦʡ ʪʨʝʥʘʞʝʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʜʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʚʦʜ ʩʙʦʝʚ ʚ ʤʦʜʝʣʠ-

ʨʫʶʱʠʡ ʧʨʦʮʝʩʩ ʠ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʳʜʘʯʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʨʘʙʦʪʝ ʬʣʦʪʘ ʠ ʦʮʝʥʢʠ ʫʯʘʩʪ-

ʥʠʢʦʚ (ʦʙʫʯʘʝʤʳʭ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʩʯʝʪ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʧʦ ʨʘʙʦʪʝ ʬʣʦʪʘ ʠ ʧʝʨʝʚʦʟʢʘʤ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʚʳʜʘʯʫ ʧʦ ʟʘʧʨʦʩʫ ʫʯʘʩʪʥʠʢʦʚ 

ʜʝʣʦʚʦʡ ʠʛʨʳ. ʆʥ ʪʘʢʞʝ ʜʘʝʪ ʦʮʝʥʢʫ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʥʠʤʘʝʤʳʭ 

ʠʤʠ ʨʝʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʭʘʨʘʢʪʝʨ ʩʦʚʝʨʰʘʝʤʳʭ ʦʰʠʙʦʢ ʠ ʚʝʣʠʯʠʥʫ ʧʦ-

ʪʝʨʴ ʚʩʣʝʜʩʪʚʠʝ ʪʘʢʠʭ ʦʰʠʙʦʢ, ʙʝʟ ʯʝʛʦ ʦʙʫʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʨʘʟʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢʘʢ ʧʦ ʯʠʩʣʫ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʘʢ ʠ ʧʦ 

ʠʤʝʶʱʠʤʩʷ ʠʣʠ ʧʨʠʦʙʨʝʪʘʝʤʳʤ ʥʘʚʳʢʘʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʣʦʪʘ 

ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʘʣʦʛʦʚʦʛʦ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ (ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʦʚ) ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ çʠʜʝʘʣʴʥʳʭè ʠʣʠ çʦʙʨʘʟʮʦʚʳʭè ʨʝʟʫʣʴʪʘʪʦʚ.  

ɼʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ, ʧʨʠ ʚʳʙʦʨʝ ʯʠʩʣʘ ʩʫʜʦʚ, ʢʦʨʨʝʩʧʦʥʜʝʥ-

ʮʠʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ, ʧʦʜʛʦʪʦʚʢʝ ʠʥʩʪʨʫʢʪʦʨʦʤ ʫʧʨʘʞʥʝʥʠʡ ʠ ʪʘʢ ʜʘʣʝʝ. ɺʦ-ʚʪʦʨʳʭ, 

ʦʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʘʚʳʢʦʚ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʛʜʘ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʣʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʙʦʨ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʠ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʦʥ ʜʦʣʞʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʚ ʨʝʞʠʤʝ ʩ ʥʝʧʦʣʥʳʤ ʩʦʩʪʘʚʦʤ ʫʯʘʩʪʥʠʢʦʚ 

(ʘʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʰʣʶʟʦʚ, ʧʫʥʢʪʦʚ, ʢʘʥʘʣʦʚ ʠ ʪʘʢ 

ʜʘʣʝʝ), ʠ ʚ ʨʝʞʠʤʝ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʫʯʘʩʪʥʠʢʦʚ (ʧʦʨʷʜʢʘ 15 ʫʯʘʩʪʥʠʢʦʚ). 

ʇʨʠ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:  

ʘ) ʣʦʛʠʯʝʩʢʦʝ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʩʫʜʦʭʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ: ʥʘ-

ʟʥʘʯʝʥʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʧʨʠ ʚʚʦʜʝ ʠʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʠʟʤʝʥʝʥʠʝ ʜʘʪʳ ʚʚʦʜʘ ʠʣʠ 

ʚʳʚʦʜʘ, ʥʘʟʥʘʯʝʥʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʢʘʥʘʣʴʥʳʭ ʠ 

ʰʣʶʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ; ʦʧʪʠʤʠʟʘʮʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ; 

ʙ) ʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʣʠʥʝʡʥʦʤ ʫʨʦʚʥʝ: ʫʧʨʘʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʦʡ ʩʫʜʦʚ ʚ 

ʧʫʥʢʪʘʭ ʦʙʩʣʫʞʠʚʘʥʠʷ; ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʧʫʩʢʦʤ ʩʫʜʦʚ ʯʝʨʝʟ ʰʣʶʟʳ ʠ ʜʨʫʛʠʝ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʥʳʭ ʧʫʪʝʡ; 

ʚ) ʚʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʣʶʙʳʭ ʫʨʦʚʥʷʭ: ʦʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʠʤʝʶʱʝʛʦʩʷ ʬʣʦʪʘ, 

ʥʘʣʠʯʠʷ ʠ ʦʩʪʘʪʢʦʚ ʬʣʦʪʘ ʠ ʥʝʦʩʚʦʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʛʨʫʟʘ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʣʘʥʠʨʦ-

ʚʘʥʠʠ; ʧʨʦʛʥʦʟ ʜʠʩʣʦʢʘʮʠʠ ʩʫʜʦʚ, ʧʨʦʛʥʦʟ ʟʘʚʝʨʰʝʥʠʷ ʨʝʡʩʦʚ; ʨʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʙʦʪʳ ʩʫʜʥʘ (ʩʦʩʪʘʚʘ) ʥʘ ʟʘʜʘʥʥʳʡ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ, ʧʝʨʝʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʣʫ-

ʯʘʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʘʨʠʘʥʪʦʚ ʥʘʟʥʘʯʝʥʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ 

ʠ ʜʨʫʛʠʭ ʠʥʜʠʢʘʪʦʨʦʚ; ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʙʳʪʠʷ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʢ ʣʶʙʦʤʫ ʧʫʥʢʪʫ, 

ʥʘʭʦʜʷʱʝʤʫʩʷ ʥʘ ʚʦʜʥʳʭ ʧʫʪʷʭ. 

ʋʯʠʪʳʚʘʷ ʨʘʟʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʩʪʥʠʢʦʚ, ʪʨʝʥʘʞʝʨ ʜʦʣʞʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 

ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʪʝʢʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ɼʘʥʥʳʝ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʞʠʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʥʘ-

ʞʝʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʠ ʪʨʫʜʦʝʤʢʫʶ ʟʘʜʘʯʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʩʦʟʜʘʥʠʶ, ʦʪ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʘʢ ʨʝʘʣʠʟʫʝʤʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʪʘʢ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʩʦʟʜʘʥʠʷ. 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʫʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʥʘʞʸʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʤʦʜʫʣʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʨʝʥʘʞʸʨʘ. ʅʘ ʧʝʨʚʳʭ 

ʵʪʘʧʘʭ ʦʥ ʜʦʣʞʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʛʣʫʙʠʥʝ 

ʠʭ ʨʘʟʨʘʙʦʪʢʠ. ʅʝʟʘʚʠʩʠʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʩʤʳʩʣʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʧʨʝʨʳʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʣʦʪʘ, ʟʘʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʣʦʪʘ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʠ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʰʣʶʟʦʚ, ʢʘʥʘʣʦʚ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʘ 

ʚʨʝʤʝʥʥʦ ʟʘʤʝʥʷʷ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʵʪʠʭ ʦʧʝʨʘʮʠʡ 

(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʰʣʶʟʦʚʘʥʠʷ, ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʥʘʣʦʚ ʠ ʪʘʢ ʜʘʣʝʝ). ʇʦ ʤʝʨʝ ʨʘʟʨʘ-

ʙʦʪʦʢ ʤʦʜʫʣʝʡ ʦʥʠ ʜʦʣʞʥʳ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʦʙʱʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʦʪʨʘʞʝʥʳ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʪʨʝʥʘʞʝʨʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠ ʧʘʨʘʤʝʪʨʘʤ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ, ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʘʚʘʨʠʡʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ ʠ ʦʪʢʘʟʘʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʙʦʪʝ, ʟʘʱʠʪʳ 

ʦʪ ʩʣʫʯʘʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤ; ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-

ʚʘʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʝʥʘʞʝʨʥʦ-ʦʙʫʯʘʶ-

ʱʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʥʝʨʘʮʠʶ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ (ʩʣʫʯʘʡʥʳʭ) ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʝʤʳʭ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʨʘʙʦʪʳ ʥʘ ʪʨʝʥʘʞʝʨʝ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʨʝʰʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʥʘʞʝʨʘ, 

ʜʨʫʛʠʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʫʞʝ ʧʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ. 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʝ ʪʨʝʥʘʞʸʨʘ ʚʝʜʸʪʩʷ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʫʨʦʚʥʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʤʝʨʝ ʛʦʪʦʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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CONCEPT OF DEVELOPME NT AND USE  

OF MANAGEMENT SIMULA TORS ON RIVER TRANSPORT 

A.Y. Platov, Y.I. Platov, M.V. Nikulina, S.I. Okunev  

Keywords: dispatch simulator, management simulator, fleet management, mathematical 

modeling of the fleet 

 

The article is devoted to the creation of a simulator for training in fleet management. Cur-

rently there are no simulators of this type that meet modern requirements for training spe-

cialists in fleet management. The article defines a set of mathematical models that determine 

the main features of the management and dispatch simulator. Also basic IT-solutions are 

considered, on the basis of which an managment and dispatch simulator can be implemented. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.07.2018 ʛ. 
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ʄ.ɸ. ʉʤʠʨʥʦʚ, ʌɹʋ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ɺɺʇè,  

ʘʩʧʠʨʘʥʪ, ʌɻɹʋ ɺʆ çɺɻʋɺʊè,  

ʖ.ʅ. ʋʨʪʤʠʥʮʝʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʅ. ɿʘʭʘʨʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ɺʅʋʊʈɽʅʅɽɻʆ ɺʆɼʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ ʂɸʂ ʇʆʊɽʅʎʀɸʃʔʅʆɻʆ ʋʏɸʉʊʅʀʂɸ  

ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ ʊʈɸʅʉʇʆʈʊʅʆɻʆ  

ʂʆʈʀɼʆʈɸ çʉɽɺɽʈ-ʖɻè 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ɽʜʠʥʘʷ ʛʣʫʙʦʢʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʈʦʩ-

ʩʠʠ (ɽɻʉ), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ çʉʝʚʝʨ-ʖʛè, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ 

 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ɽɻʉ ʈʦʩ-

ʩʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʨʠʜʦʨʘ ʉʝʚʝʨ-ʖʛ; ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʧʝʨʝʯʝʥʴ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ. 

 

ɺ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɺɺʊ) ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʘʩʴ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʧʘʜʦʤ ʵʢʦ-

ʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʙʲʝʤ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʫʧʘʣ ʩ 560ï580 ʜʦ 120ï140 ʤʣʥ. ʪ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʇʨʠ ʵʪʦʤ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ [1]. 

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʩʝʪʴ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 101,7 ʪʳʩ. ʢʤ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʧʫʪʝʡ ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʫ-

ʜʦʭʦʜʩʪʚʘ. ʅʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʨʘʩʧʦʣʦʞʝʥʳ 723 ʩʫʜʦʭʦʜʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʟ ʥʠʭ 335 ʚʢʣʶʯʝʥʳ ʚ ʦʪʨʘʩʣʝʚʦʡ ʈʝ-

ʛʠʩʪʨ ʩʫʜʦʭʦʜʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʜʝʢʣʘʨʠʨʦʚʘʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʨʝʢʘʭ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʦʣʝʝ 130 ʧʦʨʪʦʚ, ʦʩʥʘʱʝʥʥʳʭ 828 

ʙʝʨʝʛʦʚʳʤʠ ʠ 247 ʧʣʘʚʫʯʠʤʠ ʢʨʘʥʘʤʠ. ʉʦʩʪʘʚ ʬʣʦʪʘ ʨʝʯʥʳʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ 

ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʚʦʟʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ ʛʨʫʟʦʚ. ʅʘ 

ʫʯʝʪʝ ʚ ʈʦʩʩʠʡʩʢʦʤ ʈʝʯʥʦʤ ʈʝʛʠʩʪʨʝ ʩʦʩʪʦʠʪ 13 ʪʳʩʷʯ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ, ʚ ʈʦʩʩʠʡ-

ʩʢʦʤ ʄʦʨʩʢʦʤ ʈʝʛʠʩʪʨʝ ʉʫʜʦʭʦʜʩʪʚʘ - 641 ʩʫʜʥʦ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ 

(ʢʣʘʩʩʳ II-ʉʇ ʠ III-ʉʇ), ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʧʦʜ ʨʦʩʩʠʡʩʢʠʤ ʬʣʘʛʦʤ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʧʨʦʪʷʞʝʥʥʳʭ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʝʪʝʡ ɺɺʇ ʈʌ, ʩʧʨʦʩ ʥʘ ʨʝʯʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʥʠʟʠʣʩʷ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʦʙʱʝʛʦ 

ʩʧʘʜʘ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʧʦ çʚʥʫʪʨʝʥʥʠʤè ʧʨʠʯʠʥʘʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ. 

1. ʅʘʣʠʯʠʝ ʤʝʣʢʦʚʦʜʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

3. ʅʝʜʦʩʪʘʪʦʢ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

4. ʋʩʪʘʨʝʚʰʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʬʣʦʪ. 

5. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ɺɺʇ. 

6. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʥʦʛʠʭ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʧʨʠʥʷʪ ʨʷʜ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [2]. ʈʝʘ-

ʣʠʟʘʮʠʷ ʥʘʤʝʯʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʪʦʤ ʯʠʩʣʝ: 

ï ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʣʠʢʚʠʜʘʮʠ ̫

çʣʠʤʠʪʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚè, ʦʩʦʙʝʥʥʦ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʨʝʢʘʭ; ʨʝʢʦʥʩʪʨʫʢʮʠ ̫ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

ï ʦʩʥʘʱʝʥʠʝ ʚʦʜʥʳʭ ʧʫʪʝʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ɺɺʊ; 

ï ʦʙʥʦʚʣʝʥʠʝ ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʚʝʜʝʥʠʷ ʫʪʠʣʠʟʘʮʠʦʥʥʦʛʦ ʛʨʘʥʪʘ ʧʦ ʩʭʝʤʝ çʥʦʚʦʝ ʚʟʘʤʝʥ ʩʪʘʨʦʛʦè ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ-

ʣʦʛʦʚʳʭ ʣʴʛʦʪ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʥʦʚʳʝ ʩʫʜʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ-

ʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʦʩʩʠʠ. ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ 

ʵʪʦʡ ʟʘʜʘʯʠ ʜʦʣʞʥʦ ʚʥʝʩʪʠ ʩʦʟʜʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ çʉʝ-

ʚʝʨ-ʖʛè (ʄʊʂ), ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʝʤ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʝʪʦʨʛʦʚʳʝ ʛʨʫʟʳ ʪʦʣʴʢʦ ʪʦʛʜʘ çʧʨʠʜʫʪè ʥʘ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʛʜʘ 

ʵʪʦ ʙʫʜʝʪ ʚʳʛʦʜʥʦ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ɽɻʉ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ ʠ ʬʨʘʭʪʦʚʘʪʝʣʝʡ ʧʦʪʨʝʙʫʝʪ ʧʨʠʚʝʜʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʝʨʚʠʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 

1. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʧʝʨʝʚʦʟʦʢ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫ-

ʜʘʤʠ ʧʦʜ ʠʥʦʩʪʨʘʥʥʳʤ ʬʣʘʛʦʤ, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʠ ʦʪʩʫʪʩʪʚʠʠ ʫʯʘʩʪʢʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʦʧʫ-

ʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ɽʜʠʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ (ɽɻʉ) ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ. 



ʄ.ɸ. ʉʤʠʨʥʦʚ, ʖ.ʅ. ʋʨʪʤʠʥʮʝʚ, ɺ.ʅ. ɿʘʭʘʨʦʚ 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʯʘʩʪʥʠʢʘ » 
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ʊʦʣʴʢʦ ʧʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʝʜʠʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʫʪʝʡ 

ʚ ʨʘʤʢʘʭ ʄʊʂ, ʚʦʟʨʘʩʪʫʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʪʨʘʥʟʠʪʥʳʭ ʧʨʦʭʦʜʦʚ ʬʣʦʪʘ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʝʛʦʜʥʷ ʥʘ ʚʩʝʡ ɽɻʉ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ, ʛʘ-

ʨʘʥʪʠʨʦʚʘʥʥʘʷ ʛʣʫʙʠʥʘ ʩʫʜʦʚʦʛʦ ʭʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʤ. ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʫʯʘʩʪʢʘʤʠ 

ʷʚʣʷʶʪʩʷ ʥʠʞʥʠʝ ʙʴʝʬʳ ɻʦʨʴʢʦʚʩʢʦʛʦ (2,35 ʤ), ɺʦʪʢʠʥʩʢʦʛʦ (3,3), ʂʦʯʝʪʦʚʩʢʦʛʦ (3,4), 

ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ (3,8) ʠ ʏʘʡʢʦʚʩʢʦʛʦ (3,3) ʛʠʜʨʦʫʟʣʦʚ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʢʘʭ ʧʦ ʚʦʜʥʳʤ 

ʧʫʪʷʤ ɽɻʉ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪ ʩʫʜʘ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 4ï6 ʪʳʩ. ʪʦʥ, ʛʘʨʘʥʪʠ-

ʨʦʚʘʥʥʫʶ ʛʣʫʙʠʥʫ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ɽɻʉ, ʚʢʣʶʯʘʷ ʣʠʤʠʪʠʨʫʶʱʠʝ ʫʯʘʩʪʢʠ, ʩʣʝʜʫ-

ʝʪ ʜʦʚʝʩʪʠ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʦ ʚʝʣʠʯʠʥʳ 3,8-4,0 ʤ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʚ ʩʨʦʢ 

ʜʦ 2030 ʛʦʜʘ [ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ˉ327-ʈ ʦʪ 29.02.2018 ʛ.]. 

2. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʜʦʭʦʜʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʣʫʯ-

ʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʯʘʣʴʥʳʭ ʩʪʝʥʦʢ; ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʟʘʤʝʥʘ ʤʦʨʘʣʴʥʦ 

ʠ ʬʠʟʠʯʝʩʢʠ ʠʟʥʦʰʝʥʥʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʛʨʫʟʦʧʦʜʲʝʤ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ɽɻʉ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʚ ʩʝʨʝʜʠʥʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʷʪʴ ʨʝʤʦʥʪ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʠ 

ʥʘ ʚʳʩʦʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʤʘʩʩʦʚʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ 

ʤʥʦʛʦʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʩʪʘʚʘʥʠʝ ʚ ʠʟʜʘʥʠʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʚʦʜʦʚ 

ʧʨʘʚʠʣ ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʝ ʩʫʜʦʭʦʜʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ. 

3. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʭʦʜ-

ʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ.  

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ: 

ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʮʝʥʢʘ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ï ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʭʦʜʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ; 

ï ʦʙʤʝʥ ʦʧʳʪʦʤ ʚ ʨʘʙʦʪʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠ ʁʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʣʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ; 

ï ʧʦʜʛʦʪʦʚʢʘ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩ-

ʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ. 

4. ʋʩʠʣʝʥʠʝ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʨ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʫʞʘʪ ʩʣʝʜʫʶʱʠʝ: 

ï ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʠ-

ʜʦʚ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʠʪʫʘʮʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʘʢʪʘ; 

ï ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʜʠʩʣʦʢʘʮʠʠ, ʥʘʣʠʯʠʷ ʚʙʣʠʟʠ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

ï ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, ʧʦʨʦʞʜʘʶʱʠʭ ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʦʙʲʝʢʪʘʭ;  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʨʨʦʨʠ-

ʩʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʣʦʩʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ.  

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ 

(ʧʨʠʯʘʣʳ ʜʣʷ ʥʝʬʪʝʛʨʫʟʦʚ, ʙʫʥʢʝʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ ʠ ʪ.ʜ.), ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʣʠʯʠʝʤ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ, ʚʟʨʳʚʦʧʦʞʘʨʦ-

ʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪʥʦʩʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʯʠʩʣʫ ʫʷʟʚʠʤʳʭ ʚ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʤ ʦʪ-

ʥʦʰʝʥʠʠ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʡ.  

ʉʝʛʦʜʥʷ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʦʩʷʪ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʠ ʙʝʩʩʠʩʪʝʤʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʨʘʙʦʪʥʠʢʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ.  

5. ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ ɺɺʇ.  

ʉʦʛʣʘʩʥʦ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʇʦʜʜʝʨʞʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ ʥʘ 2012ï2020 ʛʦʜʘè ɸʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʙʘʩʩʝʡʥʦʚ ʚʥʫʪʨʝʥ-

ʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʧʦ ʟʘʢʘʟʫ ʄʠʥʪʨʘʥʩ ʈʌ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʪʁʩʷ ʨʘʙʦʪ r

ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʌ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʦʚ ʥʘʚʠ-

ʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ɻʃʆɻɸʉʉ ʠ ʜʨʫʛʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʧʦʢʨʳʪʠʷ ʫʯʘʩʪʢʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡ ʷʯʝʡʢʘʤʠ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ (ʕʅʂ), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʩʝʡ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʠ ʚʦʜʥʦʛʦ ʧʫʪʠ ʄʊʂ ʉʝʚʝʨ-ʖʛ.  

ʕʣʝʢʪʨʦʥʥʦ-ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʢʘʨʪʳ, ʩʦʟʜʘʥʥʳʝ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʮʝʣʝʚʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ, ʷʚʣʷʁʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʁʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨ-

ʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʈʆʉʄʆʈʈɽʏʌʃʆʊ). ʌʦʥʜʦʜʝʨʞʘʪʝʣʝʤ ʙʘʟʳ ʜʘʥʥʳʭ 

ʕʅʂ ̫ʚʣʷʝʪʩʷ ʌɹʋ çʉʣʫʞʙʘ ʤʦʨʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʢʘʨʪʳ ʩʫʜʦʚ-

ʣʘʜʝʣʴʮʘʤ ʥʘ ʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ.  

ʇʦʜʜʝʨʞʢʘ ʕʅʂ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʨʝʯ-

ʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʫʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʢʦʨʨʝʢʪʫʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʠ ʨʘʟʘ ʟʘ ʧʝʨʠʦʜ ʥʘʚʠ-

ʛʘʮʠʠ. 

6. ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʫʜʦʧʨʦʧʫʩʢʘ ʥʘ ʰʣʶ-

ʟʘʭ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʌ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʥʘ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣ ʩʬʦʨʤʠʨʦ-

ʚʘʥ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ ʠ ʬʫʥʢʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ[ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ: 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʧʧʘʨʘʪʥʫʶ ʙʣʦʢʠʨʦʚʢʫ ʥʝʜʦʧʫʩʪʠʤʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ (ʦʪʢʨʳ-

ʪʠʝ ʥʠʞʥʠʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʚʦʨʦʪ ʠʣʠ ʟʘʪʚʦʨʘ ʛʘʣʝʨʝʠ ʦʧʦʨʦʞʥʝʥʠʷ ʧʨʠ ʦʪʢʨʳʪʳʭ 

ʧʦʜʲʝʤʥʦ-ʦʧʫʩʢʥʳʭ ʚʦʨʦʪ, ʦʪʢʨʳʪʠʝ ʣʶʙʳʭ ʚʦʨʦʪ ʧʨʠ ʨʘʟʥʠʮʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʢʘʤʝʨʝ 

ʰʣʶʟʘ ʠ ʩʤʝʞʥʦʤ ʙʴʝʬʝ ʠ ʪ.ʜ.); 

ï ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʘʚʘʨʠʡʥʳʤ ʟʘʢʨʳʪʠʝʤ ʘʚʘʨʠʡʥʳʭ ʚʦʨʦʪ 

ʚʝʨʭʥʝʡ ʛʦʣʦʚʳ ʢʘʤʝʨʳ ʰʣʶʟʘ, ʘ ʪʘʢʞʝ ʘʚʘʨʠʡʥʳʤ, ʵʢʩʪʨʝʥʥʳʤ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʣʠ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʜʠʘʛʥʦʩʪʠʢʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ;  

ï ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʢʘʤʝʨʳ ʰʣʶʟʘ ʚ ʮʝʣʦʤ ʠ ʤʝʩʪʥʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʦʧʨʦʧʫʩʢʦʤ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʧʨʦʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʚʳʷʚʣʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ. 

7. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʉʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʉʋɼʉ) ʩ 

ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʉʋɼʉ ʜʦʣʞʥʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 



ʄ.ɸ. ʉʤʠʨʥʦʚ, ʖ.ʅ. ʋʨʪʤʠʥʮʝʚ, ɺ.ʅ. ɿʘʭʘʨʦʚ 
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ï ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʫʜʘ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴ ʩ 

ʥʠʤʠ, ʧʦʣʫʯʘʪʴ ʧʘʢʝʪ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʩʫʜʥʫ, ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʣʦ-

ʢʘʮʠʦʥʥʦʛʦ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʠ ʩʪʦʷʥʢʦʡ ʩʫʜʦʚ ʚ ʟʦʥʝ ʜʝʡʩʪ-

ʚʠʷ ʉʋɼʉ;  

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʫʜʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ-

ʥʳʭ ʩʠʪʫʘʮʠʡ (ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʧʣʘʚʘʥʠʷ); 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʜʘʯʫ ʩʫʜʘʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ, ʤʘʨʰʨʫʪʫ ʠ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ ʩʪʦʷʥʢʠ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʩʣʫʞʙ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʫʶ ʧʝʨʝʜʘʯʫ ʝʝ ʩʫʜʘʤ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʩʫʜʦʚ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤ, ʙʫʢʩʠʨʦʚʦʯʥʳʤ, ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʤ ʠ ʜʨʫʛʠʤ ʩʧʝʮʠ-

ʘʣʴʥʳʤ ʩʣʫʞʙʳʤ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ; 

ï ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʭʦʞʜʝʥʠʝ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ ʧʣʘʚʫʯʠʭ ʩʨʝʜʩʪʚ ʥʘʚʠʛʘʮʠ-

ʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʰʪʘʪʥʳʭ ʤʝʩʪʘʭ; 

ï ʩʦʙʠʨʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ, ʠ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ 

ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʋɼʉ, ʚ ʦʩʥʦʚʥʦʤ, ʚʥʝʜʨʝʥʘ ʥʘ ɽɻʉ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫ-

ʝʪʩʷ, ʷʚʣʷʷʩʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠ ̫ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʉʋɼʉ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ-

ʜʦʙʥʳʭ ʩʠʩʪʝʤ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ. 

8. ʈʘʟʚʠʪʠʝ ʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʥʘʚʠʛʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʬʣʦʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʋɼɺɺʊ), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʨʠʥʮʠʧʘʭ, ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʉʨʝʜʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʝ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ (ʈʃʉ) ʥʘʟʝʤʥʦʛʦ 

ʙʘʟʠʨʦʚʘʥʠʷ, ʠʤʝʶʪ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʚ ʛʨʘʥʠʮʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʴʶ. ʈʘʩʰʠʨʝʥʠʝ 

ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤ ʋɼɺɺʊ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠ-

ʦʥʥʳʭ ʧʦʟʠʮʠʡ (ʈʃʇ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʙʘʚʣʷʝʪ ʦʪ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʚʳʰʝ ʪʨʫʜʥʦʩʪʝʡ ʠ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ:  

ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʦʣʷ ʥʘʙʣʶʜʝʥʠʷ ʚ ʣʶʙʦʤ ʟʘʜʘʥʥʦʤ ʨʘʡʦʥʝ ʧʫʪʝʤ ʚʚʝʜʝ-

ʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ;  

ï ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʥʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʢʘʥʘʣʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʮʠʤʝʪʨʦʚʳʭ ʠ ʩʘʥʪʠʤʝʪʨʦʚʳʭ 

ʜʠʘʧʘʟʦʥʦʚ ʚʦʣʥ;  

ï ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʣʴʥʦʤʝʨʥʦʛʦ ʤʝʪʦʜʘ. 

ʆʙʱʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʩʧʫʪʥʠʢʦʚʳʤ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ (ʉʈʅʉ) ʷʚʣʷʶʪʩʷ: ʛʣʦʙʘʣʴʥʦʩʪʴ; ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʪ ʧʨʦʩʪʠʨʘʶʱʠʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪ-

ʥʦʩʪʠ, ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʩʫʪʦʢ; ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʥʝʦʛʨʘʥʠ-

ʯʝʥʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʝʟʘʚʠ-

ʩʠʤʦʩʪʴ ʦʪ ʚʳʩʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʧʦ-

ʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʟʚʝʥʴʝʚ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʶ ʙʝʩʧʝ-

ʨʝʙʦʡʥʦʡ ʩʚʷʟʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤ ʵʬ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʩʭʝʤʝ: ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ï ʬʣʦʪ ï ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʇʨʠ ʵʪʦʤ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʭʚʘʯʝʥʳ ʢʘʢ 

ʩʫʜʘ, ʪʘʢ ʠ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʪʦʣʴʢʦ ʜʠʩʧʝʪʯʝʨʘʤ ʜʚʠʞʝʥʠʷ ʬʣʦʪʘ, ʥʦ ʠ ʚʩʝʤ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ.  

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʜʦ-

ʭʦʜʩʪʚʘ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʌ. 

ʉʝʛʦʜʥʷ, ʥʘ ɺɺʇ ʈʌ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩʨʝʜ-

ʩʪʚʘ ʥʘʚʠʛʘʮʠʠ ɸʀʉ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ), ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ ʚ çʦʥ-ʣʘʡʥè ʨʝʞʠʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʦʩʥʦʚʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

9. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ:  

ï ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ (ʃʈʅ); 

ï ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʫʜʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦ ʦʧʝʨʘʪʠʚʥʦʤʫ ʩʙʦʨʫ, 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʭʨʘʥʝʥʠʶ ʠ ʫʪʠʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ, ʦʙʨʘ-

ʟʫʶʱʠʭʩʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʧʦʧʘʜʘʶʱʠʭ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ 

ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʦʩʥʦʚʥʳ-

ʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ: 

ï ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʧʣʘʥʦʚʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʃʈʅ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ; 

ï ʫʯʘʩʪʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʘʪʪʝʩʪʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷʤʠ; 

ï ʢʦʥʪʨʦʣʴ ʠ ʫʯʝʪ ʥʘʣʠʯʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʣʘʥʦʚ ʃʈʅ; 

ï ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʦʧʝʨʘʮʠʠ ʃʈʅ ʦʨʛʘʥʠʟʘʮʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʠʤʝʶʱʠʭ ʨʝʩʫʨʩʳ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʃʈʅ, ʘ ʚ ʩʣʫʯʘʝ ʢʨʫʧʥʳʭ ʨʘʟʣʠʚʦʚ ï ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʃʈʅ ʦʨʛʘʥʠʟʘʮʠʡ ʜʨʫʛʠʭ; 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ; 

ï ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʷ ʠ ʃʈʅ ʥʘ ɺɺʇ. 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʫʜʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʝʨʝʛʨʫ-

ʟʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

10. ʈʘʟʚʠʪʠʝ ʧʦʨʪʦʚʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʚ ʨʘʤʢʘʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠ-

ʜʦʨʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʫʟʣʦʚʳʭ ʧʦʨʪʦʚ ʥʘ ɽɻʉ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʦʡʜʫʪ ʦʩʥʦʚʥʳʝ ʛʨʫʟʦʧʦ-

ʪʦʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ; 

ï ʧʨʠʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʵʪʠʭ ʧʦʨʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʤʠʨʦʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʧʨʠʯʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʝʨʝʛʨʫʟʦʯʥʘʷ ʪʝʭʥʠʢʘ, ʩʢʣʘʜʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʠ ʪ.ʜ.); 

ï ʩʦʟʜʘʥʠʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚ ʧʦʨʪʘʭ; 

ï ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʝʨʤʠʥʘʣʦʚ ʠ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʛʨʫʟʢʠ 

ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʝʨʝʚʦʟʦʢ 

ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʚ; 

ï ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʫʜʦʚʦʛʦ ʘʛʝʥʪʠʨʦʚʘʥʠʷ ʚ ʨʝʯʥʳʭ ʧʦʨʪʘʭ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʤʝ-

ʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ. 

11. ʈʘʟʚʠʪʠʝ ʨʝʤʦʥʪʥʳʭ ʙʘʟ, ʤʘʩʪʝʨʩʢʠʭ ʧʨʠ ʨʘʡʦʥʘʭ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ. ʄʦʜʝʨ-

ʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʬʣʦʪʘ ʚ ʮʝʣʷʭ ʧʨʦʜʣʝʥʠʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʜʦʚ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʬʣʦʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 



ʄ.ɸ. ʉʤʠʨʥʦʚ, ʖ.ʅ. ʋʨʪʤʠʥʮʝʚ, ɺ.ʅ. ɿʘʭʘʨʦʚ 
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ɿʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ  

ʚ ʨʘʤʢʘʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 

1. ʈʘʟʚʠʪʠʝ ʩʪʨʘʭʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʩʪʨʘʭʦʚʘʥʠʷ: 

ï ʧʘʩʩʘʞʠʨʦʚ, ʣʠʯʥʳʭ ʚʝʱʝʡ ʠ ʯʣʝʥʦʚ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ; 

ï ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ; 

ï ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ï ʩʪʨʘʭʦʚʘʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʮʤʘʥʩʢʦʡ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ. 

2. ʉʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʚ ʫʟʣʦʚʳʭ 

ʧʦʨʪʘʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ ʠ ʩʤʝʞʥʳʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. 

ʈʘʟʚʠʚʘʪʴ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʫʣʫʯʰʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʜʣʷ ʯʝʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʝʜʠʥʳʝ ʦʨʛʘ-

ʥʳ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʘʭ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʷʪʳ ʜʘʚʥʦ ʦʞʠʜʘʝʤʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʩʤʝʰʘʥ-

ʥʝr (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ) ʧʝʨʝʚʦʟʢʠ. ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʦʚʝʪ-

ʩʢʠʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʯʥʠʢʦʚ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ ʚ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʫʟʣʘʭ. 

ɿʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ  

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 

1. ʇʦʵʪʘʧʥʦʝ ʦʪʢʨʳʪʠʝ ɺɺʇ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʧʦʜ ʬʣʘʛʦʤ ʠʥʦʩʪʨʘʥ-

ʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺɺʇ ʈʦʩʩʠʠ ʟʘʢʨʳʪʳ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʧʦʜ ʬʣʘʛʦʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ (ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʨʫʙʝʞʥʳʝ ʩʫʜʘ ʠʤʝʶʪ ʧʨʘʚʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʨʦʩʩʠʡʩʢʠʤ ʨʝʢʘʤ ʣʠʰʴ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʨʘʟʦʚʦʛʦ ʨʘʟʨʝʰʝʥʠʷ). ʇʦʩʣʝ ʚʭʦʞʜʝʥʠʠ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʢ ʜʦʛʦʚʦʨʘʤ ʠ ʩʦʛʣʘʰʝʥʠʷʤ ʦ ʩʚʦʙʦʜʥʦʤ ʩʫʜʦʭʦʜʩʪʚʝ 

ʈʦʩʩʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʙʦʜʥʳʡ ʪʨʘʥʟʠʪʥʳʡ ʧʨʦʭʦʜ ʩʫʜʦʚ. ʕʪʦ, ʧʦ ʧʨʦʛʥʦʟʘʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʟʚʦʣʠʪ ʧʨʠʥʝʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʭʦʜʳ ʦʪ ʪʨʘʥʟʠʪ-

ʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦʨʷʜʢʘ ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ. 

2. ɻʘʨʤʦʥʠʟʘʮʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʣʦʛʦʚʦʛʦ, ʪʘʤʦʞʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʩ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʌ ʜʣʷ ʜʦʩ-

ʪʫʧʘ ʩʫʜʦʚ ʧʦʜ ʠʥʦʩʪʨʘʥʥʳʤ ʬʣʘʛʦʤ ʧʦʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʦʛʣʘʰʝʥʠʷ ʩʦ 

ʩʪʨʘʥʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʷʤʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨ-

ʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ɺ ʥʠʭ ʜʦʣʞʥʳ ʥʘʡʪʠ ʦʪʨʘʞʝʥʠʝ ʫʩʣʦʚʠʷ ʠ ʧʦʨʷʜʦʢ ʚʟʘʠʤ-

ʥʦʛʦ ʜʦʩʪʫʧʘ ʩʫʜʦʚ ʧʦʜ ʠʥʦʩʪʨʘʥʥʳʤ ʬʣʘʛʦʤ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ ʠ ʚ ʨʝʯʥʳʝ 

ʧʦʨʪʳ, ʧʦʨʷʜʦʢ ʚʳʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʨʝʰʝʥʠʡ, ʧʨʦʮʝʜʫʨʳ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʧʝʨʝʚʦʟʢʘʤʠ ʧʦ ɺɺʇ, ʧʦʨʷʜʦʢ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʬʣʦʪʘ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʘʚʘ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʜʨʫʛʠʝ 

ʘʩʧʝʢʪʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ɿʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ  

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ 

1. ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʧʝʨʝʚʦʟʯʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ 

ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ, ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ: 

ï ʧʨʦʚʝʜʝʥʠʝ ʨʝʥʦʚʘʮʠʠ, ʨʝʤʦʥʪʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʣʦʪʘ; 

ï ʫʩʢʦʨʝʥʥʦʝ ʩʧʠʩʘʥʠʝ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʭ ʩʫʜʦʚ; 

ï ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʥʦʚʳʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ (ʩʫʜʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʠ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʟʦʚ, ʢʦʥʪʝʡʥʝʨʦʚʦʟʳ, ʩʫʜʘ ʪʠʧʘ "ʨʦ-ʨʦ", ʪʦʣʢʘʝʤʳʝ ʩʦʩʪʘʚʳ ʩʤʝ-

ʰʘʥʥʦʛʦ (ʨʝʢʘ ï ʤʦʨʝ) ʧʣʘʚʘʥʠʷ, ʠ ʜʨ.); 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʩʫʜʦʚ, ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʭ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ; 

ï ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʥʘ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʳʭ ʩʭʝʤʘʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʧʦʧʦʣʥʝʥʠʝ ʬʣʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʟʘ ʩʯʝʪ ʟʘʢʫʧʢʠ ʩʫʜʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ ʚʦ ʤʥʦʛʦʤ ʩʦʜʝʡʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ ˉ305 2011 ʛ., ʢʦ-

ʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʡ ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʚ ʙʣʠʞʘʡʰʠʝ 15 ʣʝʪ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʯʥʳʭ ʧʝʨʝʚʦʟʦʢ [6].  

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩʣʠ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʨʦʩʩʠʡʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʫʶ ʩʝʙʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʫʯʠʪʳʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʪʥʠʢʦʚ ʙʝʨʝʛʦʚʦʛʦ ʠ 

ʧʣʘʚʘʶʱʝʛʦ ʩʦʩʪʘʚʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘʶʱʝʡ ʨʦʣʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʞʠʜʘʝʤʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʠʥʪʝʛʨʘʮʠʷ ʝʸ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʧʦʟʚʦ-

ʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʩʧʨʦʩʘ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʘ ʠ ʧʘʩʩʘʞʠʨʦʚ 

ʧʦ ʚʦʜʥʳʤ ʧʫʪʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʉʝʚʝʨ-ʖʛ. ʇʦʵʪʦʤʫ ʨʘ-

ʙʦʪʥʠʢʘʤ ʦʪʨʘʩʣʠ ʠ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʩʘʤʦʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʝʰʝʥʠʶ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ 

ʠ ʟʘʜʘʯ. 
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The article gives an analysis of the current state of inland waterways of the USS of Russia in 

terms of their compliance with the requirements of the international transport corridor 

North-South; a list of actual tasks of river transport as a potential participant of the 

transport corridor is formulated. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 09.06.2018 ʛ. 
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ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ, ʧʨʦʬʝʩʩʦʨ, 

ʂr ʨʛʳʟʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ ʀ. ʈʘʟʟʘʢʦʚʘ  
ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 720044, ʛ. ɹʠʰʢʝʢ, ʧʨ. ʏ. ɸʡʪʤʘʪʦʚʘ, 66 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʂʆʅʂʋʈɽʅʊʅʆʁ ʀ ʋʉʊʆʁʏʀɺʆʁ 

ʎɽʇʀ ʇʆʉʊɸɺʆʂ ʆʈɻɸʅʀʏɽʉʂʆʁ ʇʈʆɼʋʂʎʀʀ 

ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ ʉ ʇɽʏɸʊʔʖ çBIOè  

ʀɿ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ, ʮʝʧʦʯʢʘ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʭʚʘʪʳʚʘʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʦʵʪʘʧʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʛʠʙʢʦʡ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠʟ ʂʳʨʛʳʟʩʪʘʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ.  

 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʠ ʧʨʠ-

ʦʨʠʪʝʪʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 27% ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʩʨʝʜʘ ʂʳʨʛʟr-

ʩʪʘʥʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʧʣʦʜʦʦʚʦʱʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʧʦʣʴ-

ʟʫʶʫɦ ʩʁʷ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢ 2014 ʛʦʜʫ ʦʙʲʝʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʦʩʪʘʚʠʣ 237 000 ʪʦʥʥ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʚ ʠ ʷʛʦʜ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, 1990ï2014 ʛʛ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʆʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ (Research Institute of Organic Agriculture ï FiBL) [10] ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʫʪ ʧʦ-

ʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʘʛʨʦʭʦʟʷʡʩʪʚʘ (ʪʘʙʣ.1):  

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 2014 2013 2012 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

43,7 ʤʣʥ. ʛʘ 43,1 ʤʣʥ. ʛʘ 37, 5 ʤʣʥ. ʛʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 2,3 ʤʣʥ. 2 ʤʣʥ. 1, 9 ʤʣʥ. 

ʆʙʲʸʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 80 ʤʣʨʜ. $ 72 ʤʣʨʜ. $ 63,8 ʤʣʨʜ. $ 

 

ʏʠʩʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ ʚ 

2014 ʛʦʜʫ 2,3 ʤʣʥ [18]. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 25% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʝʤʝʣʴ ʠ 

86% ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʵʢʦʥʦʤʠʢʠ (ʨʠʩ. 2).  

 



ɸ.ʉ. ʋʤʝʪʘʣʠʝʚ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ » 

 

 180 

 

ʈʠʩ. 2. ʊʦʧ-10 ʩʪʨʘʥ ʤʠʨʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʪʦʯʥʠʢ: FiBL-IFOAM Survey [13] 

ʉʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʨʘʟʤʝʨʘʤʠ ʤʠʨʦʚʦ-

ʛʦ ʨʳʥʢʘ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʇʦ ʜʘʥ-

ʥʳʤ çOrganic Monitorè ʨʦʟʥʠʯʥʳʝ ʧʨʦʜʘʞʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʠ ʥʘʧʠʪʢʦʚ ʩʦʩʪʘʚʠʣʠ ʚ 2014 ʛʦʜʫ 80 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ï ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʙʦ-

ʣʝʝ ʯʝʤ 11% ʟʘ ʦʜʠʥ ʛʦʜ [12]. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʙʫʤ ʥʘ ʨʳʥʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʚ 

ʧʝʨʠʦʜ ʩ 1999 ʧʦ 2014 ʛʦʜʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʛʨʘʬʠʢʝ ʥʠʞʝ (ʨʠʩ. 3): 

 

 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 1999ï2014.  

ʀʩʪʦʯʥʠʢ: FiBL-IFOAM Survey[13] 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʚʘ ʨʝʛʠʦʥʘ ï ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ 

ʠ ɽʚʨʦʧʫ (ʨʠʩ. 4). ʉʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʦʪʤʝʪʠʤ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʳʥʢʠ ï ʵʪʦ 

ʉʐɸ (27,1 ʤʣʨʜ. ʝʚʨʦ) ʠ ɻʝʨʤʘʥʠʷ (7,9 ʤʣʨʜ. ʝʚʨʦ) [19].  
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ʈʠʩ. 4. ʊʦʧ-10 ʩʪʨʘʥ ʩ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʨʳʥʢʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ,  

ʨʦʟʥʠʯʥʘʷ ʧʨʦʜʘʞʘ ʚ ʤʣʥ. ʝʚʨʦ. ʀʩʪʦʯʥʠʢ: FiBL-IFOAM Survey[13] 

ʅʘ ʛʨʘʬʠʢʝ ʚʳʰʝ (ʨʠʩ. 4) ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʨʛʦʚʳʭ 

ʦʧʝʨʘʮʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ ʠ ɽʚʨʦʧʫ. ʕʪʠ ʜʚʘ ʨʝʛʠʦʥʘ ʠʤʝʶʪ ʦʢʦʣʦ 

ʪʨʝʪʠ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʤʠʨʦʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʘʤ ʩʦʚʝʨ-

ʰʘʶʪʩʷ ʙʦʣʝʝ 90 ʧʨʦʮʝʥʪʦʚ ʧʨʦʜʘʞ Bio-ʧʨʦʜʫʢʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ, ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʠ ɸʬʨʠʢʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝ-

ʥʘ ʜʣʷ ʵʢʩʧʦʨʪʘ [20]. ɻʦʚʦʨʷ ʦʙ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʠ ʚʚʦʟʝ ʩʫʭʦʬʨʫʢʪʦʚ ʚ ɻʝʨʤʘʥʠʶ, 

ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ ʨʘʩʪʫʱʠʡ 

ʩʝʛʤʝʥʪ Bio-ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ, ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʚʚʦʟʠʤʳʭ ʚ ʩʪʨʘʥʳ ɽʉ [17]. ʀʟʫʯʠʚ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʩʫʭʦʬʨʫʢʪʦʚ ʚ ɻʝʨʤʘʥʠʠ ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2013ï

2014 ʛʛ. (ʨʠʩ. 1), ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʧʨʦʩʘ ʦʩʪʘʸʪʩʷ ʜʦʚʦʣʴʥʦ ʩʪʘ-

ʙʠʣʴʥʳʤ, ʜʘʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ, ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʠʥ-

ʪʝʨʝʩʘ ʛʨʘʞʜʘʥ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ [21]. 
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ʈʠʩ. 5. ʇʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʬʨʫʢʪʦʚ ʚ ɻʝʨʤʘʥʠʠ. 

ʀʩʪʦʯʥʠʢ: Statista [16] 

ɽʩʣʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʣʦ-

ʛʠʩʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʚʭʦʜʘ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ 

ɻʝʨʤʘʥʠʠ ʥʝ ʙʫʜʫʪ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʴʰʠʤ ʨʠʩʢʘʤ[22]. ɺ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2013 ʛʛ. ʠʟ-

ʤʝʥʝʥʠʝ ʜʦʣʠ Bio-ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʝ-

ʤʘʣʳʤ ʩʢʘʯʢʦʤ ʩ 1,7% ʜʦ 3,9% [15] (ʨʠʩ. 7). 

 

 

ʈʠʩ. 6. ɼʦʣʷ ʨʳʥʢʘ Bio-ʧʨʦʜʫʢʮʠʠ ʚ ɻʝʨʤʘʥʠʠ. 

ʀʩʪʦʯʥʠʢ: Statista[16] 

ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʞʝ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʥʘ ʧʨʠʣʘʚʢʘʭ ʩ ʧʝʯʘ-

ʪʴʶ çBioè ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 290% (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʂʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʩ ʧʝʯʘʪʴʶ çBioè.  

ʀʩʪʦʯʥʠʢ: Statista[16] 

ʊʝʥʜʝʥʮʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʝʝ ʟʜʦʨʦʚʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʪʦʣʴʢʦ ʫʢʨʝʧʠʣʘʩʴ ʠ ʧʨʠʚʝʣʘ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʨʳʥʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʪʦʚʘʨʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʥʷʪʴ ʩʚʦʶ ʜʘʞʝ ʩʘʤʫʶ ʥʝʙʦʣʴʰʫʶ ʥʠʰʫ ʵʪʦʛʦ ʨʳʥʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʡ ʠ ʚʩʝʣʷʝʪ ʦʧʪʠʤʠʟʤ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ʩʜʝʣʘʪʴ ʩʝʨʴʸʟʥʳʡ ʰʘʛ ʚʧʝʨʸʜ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʨʳʥʦʢ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʩ ʧʝʯʘʪʴʶ çBioè ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʥʢʫʨʝʥʪʥʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʩ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ[8]. ʎʝʧʦʯʢʘ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ 

ʩʫʭʦʬʨʫʢʪʦʚ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʥʦʤʥʳʭ 

ʟʚʝʥʴʝʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʠ ʜʦʙʘʚ-

ʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʚʩʝʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʨʘʙʦʪʦʡ 

ʠ ʘʜʝʢʚʘʪʥʳʤ ʜʦʭʦʜʦʤ. ʉʘʤʦʝ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʮʝʧʦʯʢʠ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʜʣʷ ʩʫʭʦʬʨʫʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ ʧʨʠʥʘʜ-

ʣʝʞʠʪ ʵʢʩʧʦʨʪʝʨʘʤ ʠ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʩʝ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʪʘʢʞʝ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʵʢʩʧʦʨʪʝʨʫ [14; 7]. 

 

ʈʠʩ. 8. ʎʝʧʴ ʧʦʩʪʘʚʦʢ ʩ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʀʟʜʝʨʞʢʠ ʠ ʮʝʥʘ ʨʘʩʪʫʪ ʧʦ ʚʦʩʭʦʜʷʱʝʡ ʣʠʥʠʠ ʦʪ ʧʝʨʚʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 

ʜʦ ʟʘʚʝʨʰʘʶʱʝʡ, ʜʦʙʘʚʣʷʷ ʢʘʞʜʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʯʘʩʪʴ ʦʙʱʠʭ ʠʟʜʝʨʞʝʢ ʠ 

ʮʝʥ [2] (ʨʠʩ. 9). 
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ʈʠʩ. 9. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ 

ʄʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ ʧʨʦʭʦʜʠʪ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʪʫʧʝʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʭʦʜ ʠ 

ʚʳʛʦʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʶ-ʧʦʩʪʘʚʱʠʢʫ. ʅʘʨʷʜʫ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʦʢʦʤ ʚʩʝʛʜʘ ʜʦʣʞʝʥ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʚʫʤʷ ʬʫʥʢʮʠʷʤʠ: 

çʩʣʝʞʝʥʠʝ ʚʧʝʨʸʜè ʠ çʩʣʝʞʝʥʠʝ ʥʘʟʘʜè [4] (ʨʠʩ. 10).  

 

 

ʈʠʩ. 10. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʢʩʧʦʨʪʘ ʩʫʭʦʬʨʫʢʪʦʚ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʮʠʦʥʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ 

ʧʨʠ ʵʪʦʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, ʚʘʞʥʦ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢ-

ʮʠʠ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ ʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʩʥʘʙʞʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [5; 6] (ʨʠʩ. 11).  

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 11. ʌʫʥʢʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦ-

ʩʪʘʭ, ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ, ʚ ʢʨʫʧʥʳʭ ʨʳʥʢʘʭ, ʦʢʦʣʦ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘ-

ʨʦʚ ʠ ʫʩʣʫʛ. ʆʥʠ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʧʝʨʝʚʦʟʢʘ, 

ʩʦʨʪʠʨʦʚʢʘ, ʫʧʘʢʦʚʢʘ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʤʦʞʝʥʥʘʷ ʦʯʠʩʪʢʘ, ʧʨʠʝʤ 

ʟʘʢʘʟʦʚ, ʜʦʩʪʘʚʢʘ) ʚ ʝʜʠʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʠʣʠ ʚ ʝʜʠʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ[1; 3]. ʊʘʢʞʝ 

ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʤʘ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʚʝʩʠʝ ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ 

ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʠʟʜʝʨʞʝʢ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʘʟʝ ʧʨʠʥʮʠʧʦʚ ʣʦʛʠʩʪʠʢʠ ʧʦʟʚʦʣʠʣʠ ʚʳʨʘʙʦʪʘʪʴ 

ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʚ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʩʫʭʦʬʨʫʢʪʦʚ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʦ 

ʥʫʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʦʟʜʘʪʴ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʝ ʮʝʥʪʨʳ ʜʣʷ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʘ ʥʘ ʨʳʥʢʝ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʝʜʣʦ-

ʞʝʥʥʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ ʦʙʝʩʧʝʯʠʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ:  

ï ʈʦʩʪ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʩʫʭʦʬʨʫʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ ʚʘʣʶʪʥʳʭ ʧʦ-

ʩʪʫʧʣʝʥʠʡ ʚ ʩʪʨʘʥʫ ʠ ʩʥʠʞʘʶʱʠʡ ʙʦʣʴʰʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʥʝʰʥʝʪʦʨʛʦʚʳʡ ʙʘʣʘʥʩ 

ʩʪʨʘʥʳ[8].  

ï ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʩʫʭʦʬʨʫʢʪʦʚ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʙʘʨʴʝʨʘ ʧʨʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ[9].  

ï ʋʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʫʭʦʬʨʫʢʪʦʚ ʥʘ ʨʳʥʢʝ ʩʧʨʦʩʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʘ ʬʝʨʤʝʨʦʚ ʠ ʚʘ-

ʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʩʪʨʘʥʳ[11].  

ï ʉʫʱʝʩʪʚʝʥʥʳʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʝʜʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ[13]. 
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ɺ.ɸ. ʃʦʙʘʥʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʦʮʝʥʪ, ʌɻɹʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʀ. ʊʠʭʦʥʦʚ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ  ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɺʃʀʗʅʀɽ ʇʆʉɸɼʂʀ ʉʋɼʅɸ  

ʅɸ ɽɻʆ ʃɽɼʆɺʆɽ ʉʆʇʈʆʊʀɺʃɽʅʀɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʦʢʦʣ, ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʣʝʜʦʚʳʡ 

ʢʘʥʘʣ, CAE-ʩʠʩʪʝʤʘ, ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʪʘʪʴʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CAE-ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ ʚʦ ʣʴʜʘʭ 

ʤʝʣʢʦʩʠʜʷʱʝʛʦ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 1191 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʝʛʦ ʧʦʩʘʜʢʠ. ɺʳʷʚʣʝ-

ʥ  rʢʘʯʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʜʥʘ ʩ ʣʝʜʷʥʳʤ ʧʦʢʨʦʚʦʤ. 

ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʣʝʜʦʚʳʤ ʥʘʛʨʫʟʢʘʤ ʥʘ 

ʢʦʨʧʫʩʝ ʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʤ ʢʦʤʧʣʝʢʩʝ. ɼʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦ-

ʩʘʜʢʠ ʩʫʜʥʘ ʥʘ ʝʛʦ ʩʫʤʤʘʨʥʦʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ.  

ɺʚʝʜʝʥʠʝ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥ ʜʦʩʪʘʪʦʯʥʳʡ ʨʷʜ ʵʤʧʠʨʠʯʝʩʢʠʭ, ʧʦʣʫʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʨʘʩʯʸʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʠ 

ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ [1ï7]. ʇʦʚʝʨʝʥʥʳʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʣʝʜʦʚʳʭ ʟʘʜʘʯ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ ʦʛʨʘʥʠʯʝʥʘ ʫʩʣʦʚʠʷʤʠ ʧʦ-

ʩʘʜʢʠ ʩʫʜʥʘ çʥʘ ʨʦʚʥʳʡ ʢʠʣʴè ʧʨʠ ʝʛʦ ʧʨʦʝʢʪʥʦʡ ʦʩʘʜʢʝ. ʇʨʠ ʵʪʦʤ ʥʘʣʠʯʠʝ ʢʨʝʥʘ ʠ 

ʜʠʬʬʝʨʝʥʪʘ ʚ ʨʷʜʫ ʬʘʢʪʦʨʦʚ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʠ ʝʛʦ ʜʚʠʞʠ-

ʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɼʈʂ) ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʨʠʥʮʠʧʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʫʜʥʦ, ʠʤʝʶʱʝʝ ʨʘʟʨʝʰʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʛʨʫʞʘʪʴ ʥʘ ʫʨʦʚʝʥʴ 

ʧʨʦʝʢʪʥʦʡ ʦʩʘʜʢʠ (ʚ ʧʨʝʜʝʣʘʭ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʦʡ ʟʦʥʳ ʝʛʦ çʣʝʜʦʚʦʛʦ ʧʦʷʩʘè). ʇʦʵʪʦʤʫ 

ʚ ʦʪʥʦʰʝʥʠʠ ʣʝʜʦʚʦʢʘʪʝʛʦʨʠʡʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʬʣʦʪʘ ʙʫʜʝʪ ʜʦʧʫʩʪʠʤʳʤ ʦʧʨʘʚʜʘʪʴ 

çʤʝʪʦʜʠʯʝʩʢʦʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝè ʧʦʩʘʜʢʠ ʩʫʜʥʘ ʢʘʢ ʘʨʛʫʤʝʥʪʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʝʛʦ ʣʝʜʦ-

ʚʳʝ ʥʘʛʨʫʟʢʠ. 

ʈʘʙʦʪʘ ʣʝʜʦʢʦʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝ-

ʜʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ ʦʪʣʠʯʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʦʧʝʨʘʮʠʡ, ʜʝʡʩʪʚʠʡ, ʤʘʥʝʚʨʦʚ, ʨʝʞʠʤʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʛʨʫʟʦʚʳʤʠ ʩʫʜʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʬʣʦʪʘ ʚʦ 

ʣʴʜʘʭ [8, 9] ʧʦʢʘʟʘʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʦʚ ʩ 

ʠʟʤʝʥʸʥʥʦʡ ʧʦʩʘʜʢʦʡ, ʯʪʦ ʩʦʭʨʘʥʷʝʪ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥ-

ʥʦʩʪʠ ʜʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʘʚʪʦʨʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʛʥʦʟʦʤ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-ʤʦʨʝ ʧʣʘʚʘʥʠʷ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ 

ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʣʝʜʦʚʳʤ ʢʘʪʝʛʦʨʠʷʤ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝʘʨʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ çIce-1è 

(çʃʸʜ-40è). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʜʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘ-

ʢʦʛʦ ʬʣʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʪʸʨʪʳʭ ʣʴʜʦʚ ʠ ʣʝʜʷʥʦʡ ʢʘʰʠ. ʉʦʟʜʘʥʠʶ 

ʧʨʠʝʤʣʝʤʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʙʦʪʳ ʬʣʦʪʘ ʩ ʥʠʟʢʠʤʠ (ʥʝʘʨʢʪʠʯʝʩʢʠʤʠ) ʣʝʜʦ-

ʚʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʣʝʜʦʢʦʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩ ʤʥʦʛʦʚʘʣʴʥʳʤʠ 

ʜʚʠʞʠʪʝʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʥʫʪʨʝʥ-

ʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʠ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʨʘʡʦʥʦʚ ʚʳʩʪʫʧʘʝʪ ʤʝʣʢʦʩʠʜʷʱʠʡ ʣʝʜʦʢʦʣ 

ʧʨʦʝʢʪʘ 1191 ʪʠʧʘ çʂʘʧʠʪʘʥ ɽʚʜʦʢʠʤʦʚè. ʇʨʠ ʜʝʪʘʣʴʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʣʝʜʦʚʳʭ ʢʘ-
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ʯʝʩʪʚ ʵʪʦʛʦ ʩʫʜʥʘ [8], ʘʚʪʦʨʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʤ ʦʮʝʥʢʘʤ ʚʣʠʷʥʠʷ ʝʛʦ ʧʦʩʘʜʢʠ ʥʘ ʣʝʜʦʚʫʶ ʭʦʜʢʦʩʪʴ. 

ʉʫʱʝʩʪʚʫʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ ʧʨʝ-

ʧʷʪʩʪʚʫʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʭ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʣʝʜʦʢʦʣʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʦʜʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʦʧʳʪʦʚʳʭ ʣʝʜʦʚʳʭ 

ʙʘʩʩʝʡʥʘʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʤʦʜʝʣʴʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ (ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʘʥʘʣʠʟʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩʫʜʦʚʳʭ ʜʚʠʞʠʪʝʣʝʡ ʩʦ ʣʴʜʦʤ). ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʣʝʜʦʚʳʭ ʠ ʛʠʜʨʦʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʨʧʫʩʝ ʩʫʜʥʘ ʠ ʝʛʦ ɼʈʂ, ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʣʝʜʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʥʘ ʢʦʨʧʫʩʝ, ʚʠʥʪʘʭ, ʨʫʣʷʭ) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʦʠʭ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʣʫʯʘʷʭ. 

ɸʚʪʦʨʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʜʸʞʥʳʭ ʥʘʪʫʨʥʳʭ ʠʣʠ ʵʤʧʠ-

ʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʵʪʠ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CAE-

ʪʝʭʥʦʣʦʛʠʡ [4, 10, 11, 12]. ʅʠʞʝ ʵʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʠʪʦʛʘʤʠ ʦʯʝʨʝʜʥʦʡ ʩʝʨʠʠ 

CAE-ʣʝʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʤʝʣʢʦʩʠʜʷʱʝʛʦ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʝʛʦ ʧʦ-

ʩʘʜʢʠ. 

ʄʦʜʝʣʴ 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ CAE-ʩʠʤʫʣʷʮʠʠ ʟʘʜʘʯ ʤʦʨʩʢʦʡ ʠ ʨʝʯʥʦʡ ʣʝʜʦʪʝʭʥʠʢʠ (ʪʠ-

ʧʳ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʥ-

ʪʘʢʪʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʝ ʜʝʣʝʥʠʝ ʪʝʣ ʠ ʩʨʝʜ, ʧʨʠʸʤʳ ʩʥʠʞʝʥʠʷ ʨʝʩʫʨ-

ʩʦʟʘʪʨʘʪʥʦʩʪʠ ʟʘʜʘʯ) ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʘʚʪʦʨʦʤ ʚ ʨʷʜʝ ʠʟʜʘʥʠʡ [4, 10, 11]. 

ʇʦʢʘʟʘʥʥʳʡ ʥʠʞʝ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʸʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ CAE-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʷʜʘ 

ʚʘʨʠʘʥʪʦʚ ʧʦʩʘʜʢʠ ʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦ-

ʚʠʷʭ. ɺ ʤʦʜʝʣʷʭ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʪʦʣʱʠʥʘ ʣʴʜʘ (0,5ï0,7 ʤ), ʝʛʦ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ 

(ʩʧʣʦʰʥʦʡ, ʤʝʣʢʦʙʠʪʳʡ), ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ (2,5ï3,5 ʤ/ʩ), ʝʛʦ ʦʩʘʜʢʘ (1,8ï2,5 ʤ), ʢʨʝʥ (0ï

5 ʛʨʘʜ.) ʠ ʜʠʬʬʝʨʝʥʪ (0ï2 ʛʨʘʜ.). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʣʝʜʷʥʦʛʦ ʧʦʣʷ (ʣʝ-

ʜʦʚʦʛʦ ʢʘʥʘʣʘ) ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,5ï3,5 ʜʣʠʥʳ ʠ 3,0ï6,0 ʰʠ-

ʨʠʥʳ ʩʫʜʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʘʨʠʘʥʪ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. ʋʢʨʫʧʥʸʥʥʦ ʩʦʩʪʘʚ ɼʈʂ, 

ʬʦʨʤʘ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. ʆʩʥʦʚʥʳʝ ʨʘʩʯʸʪʥʳʝ 

ʜʘʥʥʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

  

ʈʠʩ. 1. ʇʨʠʤʝʨ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʧʨʦʢʣʘʜʢʠ ʢʘʥʘʣʘ 

(1 ï ɼʈʂ ʣʝʜʦʢʦʣʘ; 2 ï ʢʦʨʧʫʩ ʩʫʜʥʘ; 3 ï ʧʦʣʝ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ) 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 56, 2018 ʛ. 
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ʈʠʩ. 2. ʄʦʜʝʣʴ ɼʈʂ ʣʝʜʦʢʦʣʘ 

(1 ï ʨʫʣʴ; 2 ï ʙʘʣʣʝʨ ʨʫʣʷ; 3 ï ʛʨʝʙʥʦʡ ʚʠʥʪ: 4 ï ʚʘʣʦʧʨʦʚʦʜ) 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʸʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʥʘ 

ʇʘʨʘʤʝʪʨ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ɺʝʣʠʯʠʥʘ 

ʃʝʜʦʢʦʣ:   

ɼʣʠʥʘ ʤ 73,0 

ʐʠʨʠʥʘ ʤ 16,0 

ʆʩʘʜʢʘ ʤ 2,5 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ  0,75 

ʅʘʢʣʦʥ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʛʨʘʜʫʩ 17,0 

ʅʘʢʣʦʥ ʙʦʨʪʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʢ ʛʦʨʠʟʦʥʪʫ ʛʨʘʜʫʩ 78,0 

ɼʣʠʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ % 41,0 

ʈʫʣʴ:   

ʊʠʧ ï ʧʦʜʚʝʩʥʦʡ, ʧʦʣʫʙʘʣʘʥʩʠʨʥʳʡ   

ɼʣʠʥʘ ʤ 2,5 

ɺʳʩʦʪʘ ʤ 2,2 

ʅʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʤ 0,7 

ɻʨʝʙʥʦʡ ʚʠʥʪ:   

ɼʠʘʤʝʪʨ ʤ 2,0 

ʐʘʛ ʤ 1,5 

ʏʠʩʣʦ ʣʦʧʘʩʪʝʡ  4 

ɼʠʩʢʦʚʦʝ ʦʪʥʦʰʝʥʠʝ  0,7 

ʄʦʤʝʥʪ ʥʘ ʚʘʣʫ ʢʥĀʤ 35,0 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʙ/ʤʠʥ 260,0 

ʋʧʦʨ çʥʘ ʰʚʘʨʪʦʚʘʭè ʢʅ 102,0 

 

ʈʘʙʦʪʘ ʩʫʜʦʚʦʛʦ ɼʈʂ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʠ ʣʝʜʷ-

ʥʦʡ ʧʦʢʨʦʚ ʙʳʣʠ ʦʧʠʩʘʥʳ ʫʟʣʦʚʳʤʠ ʩʠʣʘʤʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʨʘʙʦʪ [4, 10, 

11]. ɼʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʠʥʪʦʚ ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦʩʪʠ ʚʝʣʠʯʠ-

ʥʳ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʤʦʜʝʣʠʨʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʡ ʟʘʢʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʠʪʝʣʝʡ: 


