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ʚʘ ʠ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʦʩ-

ʥʦʚʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

ɿʋʁʂʆɺ ɼ. ɺ., ʂʈʋʇʀʅ ɸ. ɽ. ʆʪʩʝʠʚʘ-
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ʄʀʈʆʅʆɺ ɽ. ɹ., ʆɹʆʃɽʅʉʂʀʁ ʅ. ɺ., 
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ʋɼʂ 631.372 

 

ɸ. ɸ. ɺɸʉʀʃʔɽɺ, ʃ. ʅ. ɻʆʈʀʅ
1
 

 

ʈɸɿʈɸɹʆʊʂɸ ʆʈʀɻʀʅɸʃʔʅʆɻʆ  

ɻʈʋɿʆʇʆɼʒɽʄʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʩʪʝʨʩʢʠʝ, ʢʦʤʧʘʢʪʥʦʩʪʴ, ʥʘʜʝʞ-

ʥʦʩʪʴ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʧʦʛʨʫʟʢʘ ʛʨʫʟʦʚ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠ-

ʣʠʡ ʧʦʜʥʠʤʘʪʴ ʠ ʧʝʨʝʤʝʱʘʪʴ ʫʟʣʳ ʠ ʤʝʭʘʥʠʟʤʳ ʘʚʪʦʤʦʙʠʣʷ ʚʦ ʚʨʝʤʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘʥʠʤʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʘ-

ʩʪʝʨʩʢʠʭ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʟʘʤʝʥʝ 

ʨʘʟʣʠʯʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʦʩʪ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʦʨʦʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʅʝ ʚʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʘʩʪʝʨʩʢʠʝ, ʦʩʦʙʝʥʥʦ ʩʦʟʜʘʥ-

ʥʳʝ ʥʘ ʙʘʟʝ ʛʘʨʘʞʥʳʭ ʙʦʢʩʦʚ, ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʪʘʢʠʝ ʩʝʨʴʝʟʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʩʪʢʫ. ʇʦʵʪʦʤʫ, ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʠ 

ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʠ ʩʦʟʜʘ-

ʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʙʠ-

ʨʘʪʴʩʷ ʠʟ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʥʝʜʨʷʪʴʩʷ ʚ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ. 

ʀʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʘʬʝʜʨʝ 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʝè ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ, ʘ ʪʘʢʞʝ ʟʘ ʧʦʛʨʫʟʢʦʡ 

ʪʷʞʝʣʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ (ʨʫʯʥʘʷ ʪʝʣʝʞʢʘ, ʛʨʫʟʦ-

ʚʘʷ ʧʣʘʪʬʦʨʤʘ ʛʨʫʟʦʚʠʢʘ, ʣʝʛʢʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʪ. ʧ.) ʚ ʧʦʤʝʱʝʥʠʷʭ, 

ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʛʨʫʟʦʧʦʜʲʸʤʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ.  

                                                           
É ɺʘʩʠʣʴʝʚ ɸ. ɸ., ɻʦʨʠʥ ʃ. ʅ., 2014 
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ʇʦʜʲʸʤ ʪʘʢʠʭ ʛʨʫʟʦʚ ʠʥʦʛʜʘ ʪʨʝʙʫʝʪ ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ ʥʝ-

ʩʢʦʣʴʢʠʭ ʯʝʣʦʚʝʢ. ʇʨʠʯʝʤ ʪʘʢʦʡ ʧʨʦʮʝʩʩ ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʤ, ʢʘʢ ʩʘʤʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʫʛʨʦʞʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ 

ʣʶʜʝʡ. ʊʘʢ ʞʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʪʨʫʜʷʱʠʡʩʷ ʥʝ-

ʨʝʜʢʦ ʧʦʜʥʠʤʘʝʪ ʤʘʩʩʳ ʛʨʫʟʘ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʲʸʤʘ ʠ ʧʦʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ 

ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ [3, ʩ. 312]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʜʨʫʛʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʲʸʤʘ ʠʭ ʥʘ 

ʥʫʞʥʫʶ ʚʳʩʦʪʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʚ ʛʘʨʘʞʘʭ ʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʭ ʤʘʩʪʝʨʩʢʠʭ.  

ʄʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʣʦʞʥʦʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʜʲʸʤʘ ʠ ʧʦʛʨʫʟʢʠ ʪʷʞʝʩʪʝʡ ʤʘʩʩʦʡ ʜʦ 150ï200 ʢʛ ʥʘ 

ʚrʩʦʪʫ ʜʦ 1,5 ʤ. ʕʪʦʪ ʠʥʚʝʥʪʘʨʴ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʠ ʢʘ-

ʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠʤʝʥʝʥʥʳʝ ʜʣʷ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʦʩʪʠ, ʢʦʤʧʘʢʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷ-

ʪʁʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩʦʟʜʘʥʥʦʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ 

ʫʩʪʨʦʡ-ʩʪʚʘ.  

ʉʘʤ ʧʨʦʮʝʩʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʥʘʯʠʥʘʣʩʷ ʩ ʧʦʜʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʦʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʛʨʫʟʦ-

ʧʦʜʲʸʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɿʘ ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣ ʚʟʷʪ ʧʨʠʥʮʠʧ ʨʳ-

ʯʘʛʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʝ ʠ ʥʘʜʸʞʥʦʝ ʨʝʰʝʥʠʝ ʧʦʜʲʸʤʘ ʛʨʫʟʘ. ɹʳʣʠ 

ʧʨʦʨʘʙʦʪʘʥʳ ʫʟʣʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʩʠʣʳ ʪʨʝʥʠʷ. ɺ ʪʘ-

ʢʠʭ ʫʟʣʘʭ ʤʳ ʧʨʠʤʝʥʠʣʠ ʧʦʜʰʠʧʥʠʢ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʚʦʙʦʜʥʦʚʨʘʱʘʶʱʫʶʩʷ ʚʪʫʣʢʫ ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ ʠ ʧʦʜ-

ʧʷʪʥʠʢ (ʰʘʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʜʥʠʱʝʤ ʦʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʚʘʣʦʤ 

ʚʠʣʢʠ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ). 

ʂʦʥʩʪʨʫʢʮʠʷ ʵʪʦʛʦ ʛʨʫʟʦʧʦʜʲʸʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 1) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʘʥʠʝ (2), ʩʦʩʪʦʷʱʝʝ ʠʟ ʪʨʝʭ ʦʧʦʨ (1) ʠ ʦʧʦʨʥʦʡ 

ʪʨʫʙʳ (3), ʥʠʞʥʠʡ ʢʦʥʝʮ ʢʦʪʦʨʦʡ ʟʘʢʨʳʪ ʧʨʦʙʢʦʡ, ʧʨʠʚʘʨʝʥʥʦʡ ʢ 

ʦʧʦʨ-ʥʦʡ ʪʨʫʙʝ. ɺʥʫʪʨʴ ʦʧʦʨʥʦʡ ʪʨʫʙʳ ʦʧʫʱʝʥ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʟʘʢʘ-

ʣʝʥʥʳʡ ʰʘʨʠʢ (ʧʦʜʧʷʪʥʠʢ), ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʤʝʪʨʫ 

ʦʧʦʨʥʦʡ ʪʨʫʙʳ. 

ɺ ʦʧʦʨʥʫʶ ʪʨʫʙʫ ʦʩʥʦʚʘʥʠʷ ʚʩʪʘʚʣʷʝʪʩʷ ʚʘʣ ʚʠʣʢʠ (5) ʧʦʜʲʸʤ-

ʥʦʛʦ ʨʳʯʘʛʘ (4). ɺ ʜʚʫʭ ʧʣʘʩʪʠʥʘʭ ʚʠʣʢʠ ʧʨʦʩʚʝʨʣʝʥʳ ʦʪʚʝʨʩʪʠʷ ʧʦʜ 

ʦʩʴ (6) ʧʦʜʲʸʤʥʦʛʦ ʨʳʯʘʛʘ. ʆʩʴ ʨʳʯʘʛʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʣʘʩʪʠʥʘʭ ʚʠʣʢʠ 
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ʧʦʜʲʸʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʅʘ ʦʩʴ ʧʦʜʲʸʤʥʦʛʦ ʨʳʯʘʛʘ ʚʩʪʘʚʣʷʝʪʩʷ ʚʪʫʣʢʘ 

ʧʦʜʲʸʤʥʦʛʦ ʨʳʯʘʛʘ, ʚʚʘʨʝʥʥʘʷ ʚ ʧʦʜʲʸʤʥʳʡ ʨʳʯʘʛ ʫʩʪʨʦʡʩʪʚʘ, ʚʪʫʣʢʘ 

ʩʚʦʙʦʜʥʦ ʚʨʘʱʘʝʪʩʷ ʥʘ ʦʩʠ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ. ʅʘ ʧʦʜʲʝʤʥʦʤ ʨʳʯʘʛʝ 

ʪʘʢʞʝ ʟʘʢʨʝʧʣʝʥʳ ʩʪʨʘʭʦʚʦʯʥʘʷ ʮʝʧʦʯʢʘ (7), ʩʦʝʜʠʥʝʥʥʘʷ ʩ ʚʘʣʦʤ ʚʠʣ-

ʢʠ, ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʘʷ ʛʨʫʟʦʟʘʭʚʘʪʥʘʷ ʮʝʧʴ (8). 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɻʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ: 

1 ï ʦʧʦʨʘ; 2 ï ʦʩʥʦʚʘʥʠʝ; 3 ï ʦʧʦʨʥʘʷ ʪʨʫʙʘ; 4 ï ʧʦʜʲʝʤʥʳʡ ʨʳʯʘʛ;       

5 ï ʚʠʣʢʘ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ; 6 ï ʦʩʴ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ; 7 ï ʩʪʨʘʭʦ-

ʚʦʯʥʘʷ ʮʝʧʦʯʢʘ; 8 ï ʨʝʛʫʣʠʨʦʚʦʯʥʘʷ ʮʝʧʴ ʛʨʫʟʦʟʘʭʚʘʪʥʘʷ 

 

ɻʨʫʟʦʧʦʜʲʸʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʣʝʛʢʦ ʨʘʟʙʠʨʘʝʪʩʷ ʠ ʩʦʙʠʨʘʝʪʩʷ. 

ɽʛʦ ʧʦʜʥʦʩʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʛʨʫʟʫ, ʫʟʣʫ ʠʣʠ ʤʝʭʘʥʠʟʤʫ ʘʚʪʦʤʦʙʠ-

ʣʷ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʥʷʪʴ ʠ ʧʦʛʨʫʟʠʪʴ. ʄʦʥʪʠʨʫʶʪ ʫʩʪʨʦʡʩʪʚʦ 

ʥʘ ʤʝʩʪʝ ʧʦʛʨʫʟʢʠ.  

ʇʨʦʮʝʩʩ ʧʦʜʲʝʤʘ ʧʨʦʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʧʫʩʢʘʶʪ 

ʧʦʜʲʸʤʥʳʡ ʨʳʯʘʛ ʢʘʢ ʤʦʞʥʦ ʥʠʞʝ ʠ ʟʘʢʨʝʧʣʷʶʪ ʢʦʨʦʪʢʦʝ ʧʣʝʯʦ ʨʳʯʘ-

ʛʘ ʢ ʛʨʫʟʫ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʦʯʥʦʡ ʮʝʧʠ ʩ ʛʨʫʟʦʟʘʭʚʘʪʦʤ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʨʠʢʣʘʜʳʚʘʝʤ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʠʣʠʝ ʢ ʜʣʠʥʥʦʤʫ ʧʣʝʯʫ ʧʦʜʲʝʤʥʦ-

ʛʦ ʨʳʯʘʛʘ ʠ ʧʦʜʥʠʤʘʝʤ ʛʨʫʟ ʥʘ ʥʫʞʥʫʶ ʥʘʤ ʚʳʩʦʪʫ.  
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ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʩʪʨʘʭʦʚʦʯʥʦʡ ʮʝʧʦʯʢʠ ʬʠʢʩʠʨʫʝʤ ʚʳʩʦʪʫ 

ʧʦʜʲʝʤʘ ʛʨʫʟʘ ʠ ʧʦʚʦʨʘʯʠʚʘʝʤ ʜʣʠʥʥʳʤ ʧʣʝʯʦʤ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ 

ʚʠʣʢʫ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʤ ʤʝʩʪʦ ʠ ʦʧʫʩʢʘʝʤ ʛʨʫʟ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ɺʳʧʦʣʥʠʚ ʵʪʠ ʦʧʝʨʘʮʠʠ, ʦʪʢʨʝʧʣʷʝʤ ʧʦʜʲʸʤ-

ʥʳʡ ʨʳʯʘʛ ʦʪ ʛʨʫʟʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʵʪʦʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʤʝʭʘʥʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʦʜʲʝʤʘ ʠ ʧʦʛʨʫʟʢʠ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ (ʨʫʯʥʘʷ ʪʝʣʝʞʢʘ, ʛʨʫʟʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʛʨʫʟʦʚʠ-

ʢʘ, ʣʝʛʢʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʪ. ʧ.) ʨʘʟʣʠʯʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʤʝʭʘ-

ʥʠʟʤʦʚ ʘʚʪʦʤʦʙʠʣʷ, ʩʥʷʪʳʭ ʩ ʥʝʛʦ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʥʝʦʙʩʣʫʞʠʚʘ-

ʝʤʦʡ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʧʦʜʚʠʞʥʳʤʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʤʝʥʴʰʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʧʝ-

ʨʘʮʠʡ ʧʦʜʲʝʤʘ ʠ ʧʦʛʨʫʟʢʠ ʛʨʫʟʘ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʚ ʵʪʠʭ ʦʧʝʨʘʮʠʷʭ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʦʩʥʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚʳʧʦʣ-

ʥʝʥʥʳʤʠ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʚr -

ʰʝʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʥʘʰʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʟʘʤʝʥʷʝʪ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʤʦʙʠʣʴʥʳʝ ʛʨʫʟʦʧʦʜʲʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʜʲʝʤʘ ʠ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʥʘʦʙʦʨʦʪ, 

ʦʥʦ ʜʦʧʦʣʥʷʝʪ ʠʭ ʠ, ʪʝʤ ʩʘʤʳʤ, ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʤʦʥʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʥʝ ʚʩʝ ʨʝʤʦʥʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʥʘʱʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʘʚʦʜʩʢʠʤʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʧʦʜʲʝʤʘ 

ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ-

ʪʨʝʪʴʠʭ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʰʝʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʚʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʫʯʘʝʪ ʠʭ ʢ 

ʧʦʚʳʰʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʦʛʦʩʪʦʷʱʝʡ, ʪʘʢ ʢʘʢ ʩʦʙʠʨʘʝʪʩʷ 

ʠʟ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʚʠʜʫ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʠʤʝʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʥʘʰʝʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʚʳʙʨʘʢʦ-

ʚʘʥʥʳʝ ʪʨʫʙʳ, ʦʩʪʘʪʢʠ ʟʘʛʦʪʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ ʠ ʜʨ.), ʩʪʦʠ-

ʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʥʘʰʝʛʦ ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʣʝʛʢʦʩʪʴ ʠ ʙʳʩʪʨʦ-

ʪʘ ʝʛʦ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʛʨʫʟʘ ʧʫʪʝʤ ʠʟ-

ʤʝʥʝʥʠʷ ʜʣʠʥʳ ʚʘʣʘ ʚʠʣʢʠ ʧʦʜʲʝʤʥʦʛʦ ʨʳʯʘʛʘ ʠ ʠʟʤʝʥʝʥʠʷ ʫʩʠʣʠʷ 

ʧʦʜʲʝʤʘ ʛʨʫʟʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʧʣʝʯ ʧʦʜʲʝʤʥʦʛʦ 

ʨʳʯʘʛʘ [2, ʩ. 68].  

ɻʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ [1, ʩ. 203]: 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʟʘʭʚʘʪ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʛʨʫʟʘ, ʝʛʦ ʩʦ-

ʭʨʘʥʥʦʩʪʴ; 

- ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʫʶ ʤʘʩʩʫ; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʜʦʙʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʘʟʝ ʥʝʜʦʨʦʛʠʭ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʝʪʘʣʝʡ ʤʳ ʧʦʣʫʯʠʣʠ ʵʬʬʝʢʪʠʚʥʦʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʝʝhʚʦʝ, ʪʨʝʙʫʶʱʝʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ 

ʧʨʠ ʧʦʜʲʝʤʝ, ʧʝʨʝʤʝʱʝʥʠʠ ʠ ʧʦʛʨʫʟʢʝ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ.  
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2
 

 

ɸʅɸʃʀɿ ʊʈɸɺʄɸʊʀɿʄɸ,  

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ɿɸɹʆʃɽɺɸʅʀʁ  

ʀ ʄɽʈʓ ʇʆ ʇʆɺʓʐɽʅʀʖ ɹɽɿʆʇɸʉʅʆʉʊʀ ʊʈʋɼɸ ɺ ɸʇʂ  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʙʦʪʥʠʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ, ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ, ʫʣʫʯʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ.  

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʪʨʘʚʤʘʪʠʟʤʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʙʦʪ-

ʥʠʢʦʚ ɸʇʂ, ʘ ʪʘʢʞʝ ʚ ʩʬʝʨʝ ʨʝʤʦʥʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʤʘʰʠʥ-

ʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤ rʫʧʨʘʚ-

ʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʩʣʫʞʠ-

ʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. 

 
ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 28 ʪʳʩʷʯʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʨʘʙʦʪʘʶʪ 500 ʪʳʩʷʯ ʪʨʘʢʪʦ-

ʨʦʚ, 220 ʪʳʩʷʯ ʘʚʪʦʤʦʙʠʣʝʡ, 160 ʪʳʩʷʯ ʢʦʤʙʘʡʥʦʚ. ʀʤʝʝʪʩʷ 24 ʪʳʩʷʯʠ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, 27 ʪʳʩʷʯ ʤʘʰʠʥʥʳʭ ʜʚʦʨʦʚ,      

23 ʪʳʩʷʯʠ ʛʘʨʘʞʝʡ ʠ ʟʘʧʨʘʚʦʯʥʳʭ ʧʫʥʢʪʦʚ. ʆʙʩʣʫʞʠʚʘʶʪ ʪʝʭʥʠʢʫ ʙʦ-

ʣʝʝ 1 ʤʣʥ ʯʝʣʦʚʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʟʘʥʷʪʳ ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ ʩʝʣʴʭʦʟʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʦ ʚʩʝʤ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʠ ʠʤʝʶʪʩʷ ʩʚʳʰʝ 260 ʪʳʩʷʯ ʬʝʨ-

ʤʝʨʩʢʠʭ, ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʦʢʦʣʦ 16 ʤʣʥ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ 

ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʩʚʳʰʝ 57 % ʚʩʝʡ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʳʰʝ 500 ʪʳʩʷʯ 

ʝʜʠʥʠʮ ʨʘʟʣʠʯʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 1990-ʭ ʛʦʜʦʚ 

ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʫʤʝʥʴʰʠʣʦʩʴ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ. ʇʨʠ ʵʪʦʤ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʡ ʧʘʨʢ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʩʨʦʢ 

ʩʣʫʞʙʳ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʥʦʩ. 

                                                           
É ɺʘʩʠʣʴʝʚʘ ʃ. ɸ., ʄʘʪʚʝʝʚ ɺ. ʖ., 2014 
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 ʅʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʙʩʪʦʷʪ ʜʝʣʘ ʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʙʦʪʥʠ-

ʢʦʚ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʩʨʝʜʠ ʩʘʤʳʭ çʨʠʩʢʦʚʘʥʥʳʭè ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩ-

ʣʝʡ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ) 

 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʨʘʩʪʝʥʠʝʚʦʜ-

ʩʪʚʝ, ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ ʤʘʰʠʥ (ʨʠʩ.2). ɺ ʦʩʥʦʚʥʦʤ ʤʝ-

ʭʘʥʠʟʘʪʦʨʳ ʠ ʞʠʚʦʪʥʦʚʦʜʳ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʛʥʫʪʳ ʨʠʩʢʘʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [2, ʩ. 16]. 

ʋʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʨʘ-

ʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʠ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʤʝʨ ʧʦ ʝʛʦ 

ʩʥʠʞʝʥʠʶ. 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʜʝʡʩʪʚʠʷ ʚʳʰʝʩʪʦʷʱʠʭ ʦʨ-

ʛʘʥʦʚ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʚ ʨʝʛʠʦʥʘʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʆʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯ-

ʥʘʷ ʪʦʨʛʦʚʣʷ    

(1,56 %), ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ ʧʨʦʯʠʭ 

ʫʩʣʫʛ (1,26 %), 

ʨʳʙʦʣʦʚʩʪʚʦ ʠ 

ʨʳʙʦʚʦʜʩʪʚʦ    

(0,42 %), ʛʦʩʪʠʥʠ-

ʮʳ ʠ ʨʝʩʪʦʨʘʥʳ 

(0,16 %) ï 3,4 % 

ʆʙʨʘʙʘʪʳʚʘʶʱʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï 36,9 % 
ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʦʭʦʪʘ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡ-

ʩʪʚʦ ï 14,5 % 

ʊʨʘʥʩʧʦʨʪ ʠ 

ʩʚʷʟʴ ï 12,1 % 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ï 10,6 % 

ɿʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʝ ʠ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ 

ʫʩʣʫʛ ï 9,3 % 

ɼʦʙʳʯʘ ʧʦʣʝʟ-

ʥʳʭ ʠʩʢʦʧʘʝ-

ʤr ʭ ï 5,8 % 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ 

ʚʦʜʳ ï 4,7 % 

ʆʧʝʨʘʮʠʠ ʩ ʥʝʜʚʠ-

ʞʠʤʳʤ ʠʤʫʱʝ-

ʩʪʚʦʤ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʘʨʝʥʜʳ ʠ 

ʫʩʣʫʛ ï 2,73 % 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʚ ʦʪʨʘʩʣʠ  

ʤʝʭʘʥʠʟʘʮʠʠ ɸʇʂ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ  

ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʦʪʨʘʩʣʝʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʣʠʰʝʥʘ ʛʦʣʦʚʥʦʛʦ ʟʚʝʥʘ, ʚ ʄʠʥʩʝʣʴʭʦʟʝ ʈʦʩʩʠʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥ ʦʪʜʝʣ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʚʦʧʨʦʩʘʤʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. ʆʥʠ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʚʥʦʚʴ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʫʩʣʦʚʠʡ ʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʚ ɸʇʂ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʅʝ ʨʘʟʨʘʙʦʪʘʥʘ ʦʪʨʘʩ-

ʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʥʝ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ.  

ɽʜʠʥʩʪʚʝʥʥʳʡ ʚ ʩʪʨʘʥʝ ʠʥʩʪʠʪʫʪ ʌɻʅʋ çɺʅʀʀ ʦʭʨʘʥʳ ʪʨʫ-

ʜʘè ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ (ʛ. ʆʨʝʣ), ʚʳʧʦʣʥʷʚʰʠʡ ʨʘʥʝʝ ʬʫʥʢʮʠʠ ʛʦ-

ʣʦʚʥʦʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ɸʇʂ ʈʦʩʩʠʠ 

ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʚʰʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʨʷʜʘ ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʚʫʟʦʚ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ çʆʭʨʘʥʘ 

ʪʨʫʜʘè ʧʨʠ ʆʪʜʝʣʝʥʠʠ ʤʝʭʘʥʠʟʘʮʠʠ, ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈɸʉʍʅ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʩʪʘʣ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ. ʊʝʧʝʨʴ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ɺʅʀʀ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʘ ʌɻʆʋ 

ɺʇʆ ʆʨʝʣɻɸʋ ʠ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʷʚʣʷʶʪʩʷ ʜʣʷ ʵʪʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ ʜʘʣʝʢʦ ʥʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ [1, ʩ. 50]. 
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 ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʨʝʦʨʛʘʥʠ-

ʟʘʮʠʡ ʩʝʛʦʜʥʷ ʩʣʦʞʠʣʘʩʴ ʢʨʠʪʠʯʝʩʢʘ ̫ʩʠʪʫʘʮʠ ̫ʩ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʆʩʦʙʦ ʦʙʦʩʪʨʠʣʘʩʴ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ ɻʅʋ 

ɻʆʉʅʀʊʀ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, ʧʨʦʬʠʣʴʥʦʡ ʪʝʤʘʪʠʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʨʝʤʦʥʪʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ 

(ʄʊʇ) ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʩʝʣʴʭʦʟʤʘʰʠʥ, ʦʩʪʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

 ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʪʷʞʝʣʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʩʬʝ-

ʨʝ ʨʝʤʦʥʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʦʯʝʥʴ 

ʚʳʩʦʢ ï ʢʘʞʜʘʷ ʧʷʪʘʷ ʪʨʘʚʤʘ ʩ ʪʷʞʝʣʳʤ ʠʩʭʦʜʦʤ. 

 ʇʨʠ ʵʪʦʤ ʩʪʘʪʠʩʪʠʢʘ ʢʦʥʩʪʘʪʠʨʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ (ʙʦʣʝʝ 

50 %) ʧʨʦʮʝʥʪ ʪʨʘʚʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʨʘʙʦʪʥʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʧʦʣʫʯʘʶʪ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʨʘʙʦʯʠʭ ʫʯʘʩʪʢʦʚ) ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʟʥʘ-

ʥʠʡ ʨʘʙʦʪʥʠʢʘʤʠ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʚ ʪ. ʯ. ʧʨʠ ʨʘʙʦʪʘʭ ʩ ʧʨʠʤʝʥʷʝʤʦʡ ʟʘʨʫʙʝʞʥʦʡ ʪʝʭʥʠʢʦʡ [4, ʩ. 45]. 

 ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʨʚʠʩʝ ʄʊʇ ʷʚʣʷʶʪʩʷ: 

- ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï 60 %; 

- ʚʳʩʦʢʠʡ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ï 11 %; 

- ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï 11 %; 

- ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ï 5 %; 

- ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʘʤ ʪʨʫʜʘ ʠʣʠ ʝʛʦ 
ʦʪʩʫʪʩʪʚʠʝ ï 5 %; 

- ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ï 4 %; 

- ʥʠʟʢʘʷ ʪʨʫʜʦʚʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ï 4 %         

[3, ʩ. 8]. 

 ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʧʦ ʚʠʜʘʤ 

ʨʘʙʦʪ.  
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ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʧʦ ʚʠʜʘʤ ʨʘʙʦʪ  

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ  

 

ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʪʨʘʚʣʝʥʠʡ (ʧʦ ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ) ʧʦʢʘʟʘ-

ʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʪʨʘʚʣʝʥʠʡ (ʧʦ ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ) 

 
ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠ ̫ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʘ 

ʨʝʤʦʥʪʥʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʇʨʦʯʠʝ, ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ï 50 % 

ʇʦʜʲʝʤʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʨʘʙʦʪʳ ï 12,5 % 

ʉʙʦʨʦʯʥʦ-

ʨʘʟʙʦʨʦʯʥʳʝ 

ʨʘʙʦʪʳ ï 37,5 % 

ɺʦʟʜʝʡʩʪʚʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʘʵʨʦ-

ʟʦʣʝʡ ï 20,01 % 

ɺʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠ-

ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï 

43,25 % 

ʍʠʤʠʯʝʩʢʠʝ ʬʘʢ-

ʪʦʨʳ ï 5,17 % 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ï 8,15 % 

ɸʣʣʝʨʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ï 3,42 % 

ʌʠʟʠʯʝʩʢʠʝ ʧʝʨʝ-

ʛʨʫʟʢʠ ʠ ʧʝʨʝʥʘ-

ʧʨʷʞʝʥʠʝ ʦʪʜʝʣɹ-

ʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ ï 18,54 % 



14 

 

 ʋʯʠʪʳʚʘʷ ʩʣʦʞʠʚʰʫʶʩʷ ʦʙʩʪʘʥʦʚʢʫ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦ-

ʜʦʣʞʝʥʠʷ ʫʩʠʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʚ ɻʅʋ ɻʆʉʅʀʊʀ ʈʦʩʩʝʣʴ-

ʭʦʟʘʢʘʜʝʤʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʪ.ʯ. ʢʦʥʮʝʧʮʠʷ ʅʀʆʂʈ ʧʦ 

ʧʨʦʙʣʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʝʨʚʠʩʝ ʄʊʇ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛ. 

 ʎʝʣʷʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɻʆʉʅʀʊʀ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʚ ʪ. ʯ. ʢʦʥʮʝʧʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʅʀʆʂʈ ʧʦ 

ʧʨʦʙʣʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʷʚʣʷʶʪʩʷ: ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

(ʚʧʣʦʪʴ ʜʦ ʣʠʢʚʠʜʘʮʠʠ) ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʫʣʫʯʰʝ-

ʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ɻʅʋ ɻʆʉʅʀʊʀ ʢʦʥʮʝʧʮʠʷ ʚʳʧʦʣʥʝʥʠʷ 

ʅʀʆʂʈ ʧʦ ʧʨʦʙʣʝʤʝ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛʦʜʘ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

- ʄʠʥʠʩʪʝʨʩʪʚʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘʤ ʚ 
ʨʝ-ʛʠʦʥʘʭ ʧʨʦʚʦʜʠʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʦʙʨʘʪʠʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʙʦʪʥʠʢʦʚ ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʨʝʩʪʴʷʥʩʢʠʭ ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯʥʳʭ 

ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ, ʟʘʥʷʪʳʭ ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ, ʨʝʤʦʥ-

ʪʦʤ ʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝʤ ʤʘʰʠʥ; 

- ʨʘʟʨʘʙʦʪʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʨʚʠʩʝ ʄʊʇ ʠ ʦʩʥʘɦ ʝʥʠʝ 

ʠʤʠ ʨʝʤʦʥʪʥʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ɸʇʂ; 

- ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʘʪʘʣʦʛʘ ʩʨʝʜʩʪʚ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʝʨʚʠʩʘ ʚ ɸʇʂ; 

- ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʨʘʙʦʪ (ʚ 

ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʈʘʟʚʠʪʠʝ ɸʇʂè ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʋʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè); 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʪʨʘʩʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʚ 

ʪ.ʯ. ʟʘʥʷʪʳʭ ʨʝʤʦʥʪʦʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʤʘh ʠʥ); 

- ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʝʨʚʠʩʝ ʪʨʘʢʪʦʨʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ ʩ ʫʯʝʪʦʤ ʥʦʚʦʡ ʟʘʨʫʙʝʞʥʦʡ ʪʝʭʥʠʢʠ; 
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- ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ çʯʝ-

ʣʦʚʝʢ-ʦʙʦʨʫʜʦʚʘʥʠʝè ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʨʝ-

ʤʦʥʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʄʊʇ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ; 

- ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʝʨʝʜʚʠʞʥʳʭ ʠ ʧʝʨʝʥʦʩʥʳʭ ʣʘʙʦ-

ʨʘʪʦʨʠʡ ʢʦʥʪʨʦʣʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚ ɸʇʂ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʥʘʨʘʙʦʪʦʢ 

ʅʀʈ; 

- ʧʨʦʚʝʜʝʥʠʝ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ 

ʦʪʨʘʩʣʠ (ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦ-

ʚʣʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ); 

- ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʣʫʰʘʥʠʡ ʥʘ ʢʦʣʣʝʛʠʠ ʄʠʥʩʝʣʴʭʦʟʘ 

ʈʌ, ʘ ʪʘʢʞʝ ʥʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʩʦʚʝʱʘʥʠʷʭ ʄʠʥʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴ-

ʥʦʡ ʟʘɦ ʠʪʳ ʈʌ ʦ ʩʦʩʪʦʷʥʠʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ɸʇʂ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʦʨʛʘʥʠʟʘʮʠʡ ɸʇʂ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʪʪʝ-

ʩʪʘʮʠʝʡ ʚ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
ʦʬʦʨʤʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʙʠʥʝʪʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʠ ʨʝʤʦʥʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭ-

ʥʠʢʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʪʨʫʜʘ (ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ) ʢ ʦʙʦʨʫ-

ʜʦʚʘʥʠʶ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʪʝʭʩʝʨʚʠʩʝ 

ʄʊʇ; 

- ʥʘ ʙʘʟʝ ʋʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ɻʆʉʅʀʊʀ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʦʚʝ-

ʜʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ 

ʩʠʩʪʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʘ ʠ ʪʝʭʩʝʨʚʠʩʘ ʤʘʰʠʥ ʚ ɸʇʂ (ʨʫʢʦʚʦ-

ʜʠʪʝʣʝʡ, ʛʣʘʚʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʤʦʥʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚ ɸʇʂ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ; 

- ʦʢʘʟʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʝʛʠʦʥʘʭ ʨʘʙʦʪʦʜʘʪʝʣʷʤ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʨʘʡʦʥʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʠ 

ʨʘʙʦʯʠʭ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ; 

- ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ 
ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʩʫʱʝʩʪʚʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʝʚʳʭ ʘʢʢʨʝʜʠʪʦʚʘʥ-

ʥʳʭ ʭʦʟʨʘʩʯʝʪʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʜʚʠʞʥʳʭ) ʧʦ ʦʮʝʥʢʝ 

ʫʩʣʦʚʠʡ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʫʢʦʤʧʣʝʢʪʦʚʘʚ ʠʭ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʥʪʨʦʣʴ-

ʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ ʨʘʙʦʯʠʭ 
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ʤʝʩʪ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʨʘʙʦʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʦʭʨʘʥʳ ʪʨʫ-

ʜʘ; 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʨʝʤʦʥʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ɸʇʂ, ʪʘʢ ʯʪʦʙʳ ʦʙʣʘʩʪ-

ʥʳʝ ʠ ʨʘʡʦʥʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʧʨʦʚʝʨʢʫ 

ʈʊʆ ʥʘ ʤʝʩʪʘʭ (ʫ ʟʘʷʚʠʪʝʣʝʡ), ʧʨʠʤʝʥʷʷ ʧʝʨʝʜʚʠʞʥʳʝ ʩʨʝʜʩʪʚʘ; 

- ʜʣʷ ʧʨʦʧʘʛʘʥʜʳ ʟʥʘʥʠʡ ʠʟʜʘʚʘʪʴ ʤʘʩʩʦʚʳʤ ʪʠʨʘʞʦʤ ʣʠʪʝʨʘ-

ʪʫʨʫ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ, ʧʣʘʢʘʪʳ, 

ʧʘʤʷʪʢʠ, ʠʥʩʪʨʫʢʮʠʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʫʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʝ ʄʊʇ ʚ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʠ ʢʨʝ-

ʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚ ɸʇʂ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʭʨʘʥʦʡ ʪʨʫʜʘ        

[1, ʩ. 56]. 

 ʉʠʪʫʘʮʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʩʣʦʞ-

ʥʦʡ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʦʪʧʝʯʘʪʦʢ ʠ ʥʘ ʧʦʣʦʞʝʥʠʝ ʩ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʪʨʫ-

ʞʝʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ɸʇʂ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʝʭ, ʢʪʦ ʩʚʷʟʘʥ 

ʩ ʨʘʙʦʪʦʡ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʝ.  
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ʋɼʂ 664.66 

 

ɸ. ʖ. ɺɽʉɽʃʆɺɸ 
É
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ  

ɹɽʊʋʃʀʅʉʆɼɽʈɾɸʑɽɻʆ ʕʂʉʊʈɸʂʊɸ ɹɽʈɽʉʊʓ   

ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʍʃɽɹʆɹʋʃʆʏʅʓʍ ʀɿɼɽʃʀʁ  

ɼʀɸɹɽʊʀʏɽʉʂʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʪʫʣʠʥʩʦʜʝʨʞʘʱʠʡ ʵʢʩʪʨʘʢʪ ʙʝʨʝʩʪʳ, 

ʚʳʧʝʯʢʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʭʣʝʙʦʧʝʢʘʨʥʳʝ 

ʩʚʦʡʩʪʚʘ ʤʫʢʠ.  

 

ɸʥʥʦʪʘʮʠʷ.  ʉ ʮʝʣʴʶ   ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʦʙʫʣʦʯ-

ʥʳʭ ʠʟʜʝʣʠʡ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʦʟʜʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  çɹʝʪʫʣʠʥʩʦʜʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪʘ ʙʝʨʝʩʪʳè (ɹʕɹ), 

ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ  ɹʕɹ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʤʫʢʠ ʥʘ ʧʨʠʙʦʨʘʭ ʘʣʴʚʝʦʛʨʘʬ, ʬʘʨʠʥʦʛʨʘʬ, ʘʤʠʣʦʛʨʘʬ ʠ ʨʝʦ-

ʬʝʨʤʝʥʪʦʤʝʪʨ ʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ.  

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ 

ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʘ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʢ 2025 ʛʦʜʫ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʙʫʜʫʪ ʩʪʨʘʜʘʪʴ ʦʢʦʣʦ 300 ʤʣʥ 

ʯʝʣʦʚʝʢ [4, ʩ. 5]. ʀʩʢʣʶʯʝʥʠʝʤ ʥʝ ʩʪʘʣʘ ʠ ʥʘʰʘ ʩʪʨʘʥʘ, ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʯʠʩʣʦ  ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʙʦʣʝʝ 246 ʪʳʩ. ʯʝʣ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʝʯʝʥʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʉɼ) ʷʚʣʷʝʪʩʷ 

ʜʠʝʪʦʪʝʨʘʧʠʷ. ʇʨʠ ʣʝʛʢʦʡ ʬʦʨʤʝ ʜʠʘʙʝʪʘ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʣʠʰʴ ʢʦʨ-

ʨʝʢʮʠʠ ʧʠʪʘʥʠʷ ʤʦʞʥʦ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʜʠʘʙʝ-

ʪʝ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʧʨʠ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʙʝʟ ʨʝʛʫʣʷʨʥʦʛʦ ʜʠʝ-

ʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʣʝʯʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʰʠʨʝʥʠʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ  ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦ-

ʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʨʝʜ ʫʯʝʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʘʤʠ. 

ʉɼ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʦʩʫ-

ʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʤʝʨʪʥʦ-

ʩʪʠ ʙʦʣʴʥʳʭ [1, ʩ. 53]. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʬʠʣʘʢ-
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ʪʠʢʝ ʠ ʠʥʪʝʥʩʠʚʥʦʤ ʣʝʯʝʥʠʠ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʦʣʥɹʳʭ ʉɼ 2 

ʪʠʧʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʨʨʝʢʮʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʙʦʣʥɹʳʭ 

ʉɼ 2 ʪʠʧʘ. ʇʦʚʳʰʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʠ-

ʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ ʛʣʶʪʘʪʠʦʥ, ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ, ʢʘʪʘʣʘʟʘ, 

ʛʣʶʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ [4, ʩ. 45]. ʅʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʛʣʠʢʝʤʠʠ ʧʦ-

ʚʳʰʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ï ʧʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ 

ʜʠʘʙʝʪʦʣʦʛʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ɻʆʉʅʀʀ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʜʣʷ ʙʦʣʴʥʳʭ 

ʉɼ 2 ʪʠʧʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  çɹʝʪʫʣʠʥʩʦʜʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪʘ ʙʝʨʝ-

ʩʪʳè (ɹʕɹ), ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ,  ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ [2, ʩ. 22].  

ɹʕɹ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ (ʙʝʪʫʣʠʥʘ, ʙʝʪʫʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʣʫʧʝʦʣʘ ʠ ʜʨ.), ʦʩʥʦʚʥʳʤ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʙʝʪʫʣʠʥ, ʝʛʦ  ʩʦʜʝʨʞʘʥʠʝ ʚ ʵʢʩʪʨʘʢʪʝ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʤʝʥʝʝ 60 %. ʀʤʝʥʥʦ ʙʝʪʫʣʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʢʦʨʳ 

ʙʝʨʸʟʳ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 

ʚʝʱʝʩʪʚʦʤ ʵʢʩʪʨʘʢʪʘ. ʆʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʤ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ, ʘ ʪʘʢʞʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ, ʜʝʪʦʢʩʠʮʠ-

ʨʫʶʱʠʤ, ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʠʤ ʠ  ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ 

[3, ʩ. 150]. 

ɼʘʥʥʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʩ ʙʝʪʫʣʠʥʦʤ ʦʢʘʟʳʚʘʁ ʪ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʟʘʱʠʱʘʶʪ ʦʪ ʦʞʠ-

ʨʝʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘ-

ʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ, ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʝʪʫʣʠʥ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʤʠ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʡʢʦʩʪʴ 

ʧʨʦʜʫʢʪʦʚ ʢ ʦʢʠʩʣʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʠʭ ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ 

[1, ʩ. 54]. 

ɹʕɹ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʟʘʧʘʭʘ, ʩʦ 

ʩʣʘʙʳʤ ʚʷʞʫʱʠʤ ʚʢʫʩʦʤ. ʆʥ ʫʩʪʦʡʯʠʚ ʢ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʠ ʩʦʣ-

ʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʥʝ ʪʦʢʩʠʯʝʥ. ɺ ʩʦʩʪʘʚʝ ʙʝʨʝʩʪʳ ʙʝʪʫʣʠʥ ʥʝʦʙʭʦʜʠʤ  ʜʣʷ 

ʟʘʱʠʪʳ ʜʨʝʚʝʩʠʥʳ ʙʝʨʝʟʳ ʦʪ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶɦ ʝʡ 

ʩʨʝʜʳ: ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʙʘʢʪʝʨʠʡ, ʛʨʠʙʢʦʚ, ʚʠʨʫʩʦʚ ʠ ʥʘʩʝʢʦʤʳʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʪʫʣʠʥʘ ʚ ʢʦʨʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 40 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʙʝʨʸʟʳ, ʤʝʩʪʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ. ɼʦ-

ʩʪʫʧʥʦʩʪʴ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʝʪʫʣʠʥʘ ʩʪʘʚʠʪ ʝʛʦ ʚ ʨʷʜ ʮʝʥ-

ʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ɹʕɹ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʤʫʢʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ɹʕɹ (ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ 77.99. 23.3.ʋ.3440.4.08 ʦʪ 29.04.2008 ʛ.) ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ  ʆʆʆ çɹʝʨʝʟʦʚʳʡ ʤʠʨè.  
ɺʥʘʯʘʣʝ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ  ɹʕɹ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʫʢʠ 

ʧʰʝʥʠʯʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ  ʚʳʩʰʝʛʦ ʩʦʨʪʘ (ɻʆʉʊ ʈ 52189-2003) ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ: (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʣʝʡʢʦʚʠʥʳ 28 %  

I ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ; ʢʘʯʝʩʪʚʦ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ 55 ʫʩʣ. ʝʜ. ʧʨʠʙʦʨʘ 

ʀɼʂ; ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 13,5 %; ʯʠʩʣʦ ʧʘʜʝʥʠʷ 447 ʩ; ʘʚʪʦʣʠʪʠʯʝ-

ʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 20,5 % ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ 

ʚʝʱʝʩʪʚʦ; ʢʠʩʣʦʪʥʦʩʪʴ 2,6 ʛʨʘʜ; ʙʝʣʠʟʥʘ 57 ʫʩʣ. ʝʜ. ʧʨʠʙʦʨʘ). ɹʕɹ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,0065 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ. 

ɺʣʠʷʥʠʝ ɹʕɹ (ʚ ʢʦʣʠʯʝʩʪʚʝ 0,0065 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ) ʥʘ ʭʣʝʙʦʧʝ-

ʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʫʢʠ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʴʚʝʦʛʨʘʬʘ, ʬʘʨʠʥʦʛʨʘʬʘ, ʘʤʠʣʦʛʨʘʬʘ (ɹʨʘʙʝʥʜʝʨ) ʠ 

ʨʝʦʬʝʨʤʝʥʪʦʤʝʪʨʘ (ʐʦʧʝʥ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʢʘ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ (ʮʚʝʪ, ʟʘʧʘʭ, ʭʨʫʩʪ) ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʙ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ɹʕɹ ʥʘ ʩʠʣʫ ʤʫʢʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʘʣʴʚʝʦʛʨʘʤʤʳ (ʨʠʩ. 1): ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 

(ʫʧʨʫʛʦʩʪʴ) ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʳ ʪʝʩʪʘ ʠ ʦʧʳʪʥʦʡ ʩ ɹʕɹ ʩʦʩʪʘʚʣʷʣʘ 83 ʠ 

86 ʤʤ, ʫʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ (W)  225 ʠ 243 ɼʞ, ʩʨʝʜʥʷʷ ʘʙʩ-

ʮʠʩʩʘ ʧʨʠ ʨʘʟʨʳʚʝ (ʨʘʩʪʷʞʠʤʦʩʪʴ) ʪʝʩʪʘ (L)  72 ʠ 77 ʤʤ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 1  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʣʴʚʝʦʛʨʘʤʤ 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʕɹ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʨʠʥʦʛʨʘʤʤʳ, ʦʜʥʘʢʦ ʙʘʣʣʦʚʘʷ ʦʮʝʥʢʘ ʦʧʳʪʥʦʛʦ ʦʙ-
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ʨʘʟʮʘ ʙʳʣʘ  ʚʳʰʝ ʥʘ 4 ʙʘʣʣʘ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ.  ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ  1  ɺʣʠʷʥʠʝ ɹʕɹ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʨʠʥʦʛʨʘʤʤ  r
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʙ  r

ʂʦʥʪʨʦʣʴ 
ʆʧʳʪ  

ʩ ɹʕɹ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʪʝʩʪʘ  

(ʧʨʠ ʧʦʜʘʯʝ ʚʦʜʳ 55,8 %) , ʫʩʣ. ʝʜ. 
508 516 

ɺʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ  

ʩʧʦʩʦʙʥʦʩʪʴ  ʤʫʢʠ,   

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʥʘ 500 ʝʜ., % 

56,0 56,2 

ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ʤʫʢʠ,  ʩʢʦʨʨʝʢʪʠʨʦ-

ʚʘʥʥʦʝ ʥʘ ʝʝ ʚʣʘʞʥʦʩʪʴ (12,6 %), % 
54,4 54,6 

ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘ, ʤʠʥ.           2,0 2,1 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘ ʢ ʟʘʤʝʩʫ, ʤʠʥ.          9,9 10,0 

ʉʪʝʧʝʥʴ ʨʘʟʞʠʞʝʥʠʷ ʪʝʩʪʘ ʯʝʨʝʟ        

10 ʤʠʥ. ʦʪ ʥʘʯʘʣʘ ʟʘʤʝʩʘ, ʫʩʣ. ʝʜ.  

ʧʨʠʙʦʨʘ 

         48 46 

ʉʪʝʧʝʥʴ ʨʘʟʞʠʞʝʥʠʷ ʪʝʩʪʘ ʯʝʨʝʟ        

12 ʤʠʥ. ʦʪ ʥʘʯʘʣʘ ʨʘʟʞʠʞʝʥʠʷ,          

ʫʩʣ. ʝʜ. ʧʨʠʙʦʨʘ 

         56 57 

ɹʘʣʣʦʚʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʙʘʣʣ           38 42 
 

ɼʘʥʥʳʝ ʘʤʠʣʦʛʨʘʤʤ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʚʷʟʢʦʩʪʠ ʚʦʜʥʦ-ʤʫʯʥʦʡ ʩʫʩʧʝʥʟʠʠ. ʋ ʦʙʨʘʟʮʘ ʩ ɹʕɹ ʦʥʘ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʘʩʴ (ʥʘ 20 ʫʩʣ. ʝʜ. AU). ʆʜʥʘʢʦ ʜʦʙʘʚʢʘ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʛʘʟʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʥʘ 18 % ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʪʝʩʪʘ ʥʘ      

34 ʤʠʥ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ, 

ʧʨʠ ʵʪʦʤ ʛʘʟʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʩʪʘ ʥʝ ʠʟʤʝʥʷʣʘʩʴ (ʨʠʩ. 2).

 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʕɹ 

ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʰʝʥʠʯʥʦʡ ʭʣʝʙʦ-

ʧʝʢʘʨʥʦʡ ʤʫʢʠ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ɹʕɹ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʭʣʝʙʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʦʙʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʳʧʝʯʢʠ. ʂʦʥʪʨʦʣʴ-

ʥʳʡ ʦʙʨʘʟʝʮ ʪʝʩʪʘ ʛʦʪʦʚʠʣʠ ʙʝʟ ʜʦʙʘʚʢʠ, ʦʧʳʪʥʳʝ ï ʩ ɹʕɹ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 0,0026, 0,0052 ʠ 0,013 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2. 
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            ʢʦʥʪʨʦʣʴ              ɹʕʇ  

 

ʈʠʩʫʥʦʢ 2 ï ʂʨʠʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʩʪʘ ʠ ʛʘʟʦʦʙʨʘʟʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʦʪ ʜʦʙʘʚʢʠ ɹʕɹ 

 

ɼʘʥʥʳʝ  ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ɹʕɹ ʚ ʢʦʣʠʯʝʩʪʚʝ 

0,0026ï0,013 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʥʝ ʚʣʠʷʣʦ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʤʷʢʠʰʘ, ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʣʦ ʦʙʲʝʤʥʳʡ ʚʳʭʦʜ 

ʭʣʝʙʘ  ʥʘ 3ï8 %, ʧʦʨʠʩʪʦʩʪʴ ʤʷʢʠʰʘ ï ʥʘ 1 %, ʦʙʱʫʶ ʜʝʬʦʨʤʘʮʠʶ 

ʤ̫ʢʠʰʘ ï ʥʘ 3ï17 %, ʜʝʬʦʨʤʘʮʠʶ ʫʧʨʫʛʦʩʪʠ ï ʥʘ 3ï28 %, ʥʦ ʩʥʠʞʘʣʦ 

ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʭʣʝʙʘ ï ʥʘ 3ï6 %. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ ʜʦʙʘʚʢʠ 

ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʳʰʘʣʘʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʦʙʘʚʢʘ ʥʝ  ʫʭʫʜʰʘʝʪ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʫʢʠ ʠ ʢʘʯʝʩʪʚʘ 

ʭʣʝʙʘ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʠʟʜʝʣʠʷ, ʧʦʨʠ-

ʩʪʦʩʪʠ ʠ ʟʘʤʝʪʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʣʘʩʪʠʯʥʦʩʪʠ ʤʷʢʠʰʘ.  

 

 

 

 

ɺʳʩʦʪʘ ʧʦʜʲʝʤʘ 

ʪʝʩʪʘ, ʤʤ 

ʇʨʦʜʦʣʞʠʪʝʣʥɹʦʩʪʴ 

ʙʨʦʞʝʥʠʷ, ʯ 

60 
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0,0 

 

 

 

 

 

0.00       0.28        0.57      1.26      1.55       2.24      2.52      3.21     3.50 
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ʊʘʙʣʠʮʘ  2  ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɹʕɹ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʭʣʝʙʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ 

ʧʨʦʙʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʧrʝʯʢʠ   

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʢʘʟʘʪʝʣ ̫

ʇʦʢʘʟʘʪʝʣ ɹʧʨʠ ʚʚʝʜʝʥʠʠ ɹʕɹ ʚ ʢʦʣʠʯʝʩʪʚʝ, % ʦʪ 

ʤʘʩʩʳ ʤʫʢʠ 

ʂʦʥʪʨʦʣʴ 0,0026 0,0052 0,013 

ɺʣʘʞʥʦʩʪʴ ʤʷʢʠh ʘ, % 42,5 42,3 42,2 42,3 

ʆʙʲʝʤʥʳʡ ʚʳʭʦʜ,  

ʩʤ3/100 ʛ ʤʫʢʠ 
446 459 470 481 

ʌʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, 

(ʅ/ɼ) 
0,35 0,34 0,33 0,33 

ʂʠʩʣʦʪʥʦʩʪʴ ʤʢ̫ʠʰʘ, 

ʛʨʘʜ. 
2,2 2,2 2,2 2,2 

ʇʦʨʠʩʪʦʩʪʴ ʤʢ̫ʠʰʘ, % 82 82 83 83 

ʉʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʷʢʠh ʘ: 

æʅ ʩʞ. 

 

 

71 

 

 

73 

 

 

80 

 

 

83 

æʅ ʫʧʨ. 61 63 75 78 

æʅ ʧʣ. 10 10 5 5 

ɺʥʝʰʥʠʡ ʚʠʜ    

ʭʣʝʙʘ: 

ʬʦʨʤʘ 

 

ʇʨʘʚʠʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʢʠ ʈʦʚʥʘʷ 

ʎʚʝʪ ʢʦʨʢʠ 
ɾʝʣʪʘʷ ɾʝʣʪʘʷ ɾʝʣʪʘʷ 

ʉʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʘʷ 

ʉʦʩʪʦʷʥʠʝ ʤʷʢʠh ʘ: 

ʮʚʝʪ 
ɹʝʣʳʡ 

ʈʘʚʥʦʤʝʨʥʦʩʪʴ      

ʦʢʨʘʩʢʠ 

ʈʘʚʥʦʤʝʨʥʘʷ 

ʕʣʘʩʪʠʯʥʦʩʪʴ ʍʦʨʦʰʘʷ 

ʇʦʨʠʩʪʦʩʪʴ: 

ʧʦ ʢʨʫʧʥʦʩʪʠ 

ʄʝʣʢʘʷ, ʩʨʝʜ-

ʥʷʷ, ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʤʝʣʢʘʷ 

ʄʝʣʢʘ,̫ 

ʩʨʝʜʥʷʷ 
ʉʨʝʜʥʷʷ 

ʉʨʝʜʥʷʷ, ʢʨʫʧ-

ʥʘʷ, ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʩʨʝʜʥʷʷ 

ʧʦ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʈʘʚʥʦʤʝʨʥʘʷ 

ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʦʢ ʧʦʨ ʊʦʣʩʪʦʩʪʝʥʥʘʷ 

ʣʠʧʢʦʩʪʴ ʆʪʩʫʪʩʪʚʫʝʪ 

ɺʢʫʩ ʅʦʨʤʘʣʴʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʭʣʝʙʫ 

ʍʨʫʩʪ ʆʪʩʫʪʩʪʚʫʝʪ 

ʂʦʤʢʫʝʤʦʩʪʴ ʧʨʠ ʨʘʟ-

ʞʝʚʳʚʘʥʠʠ 

ʆʪʩʫʪʩʪʚʫʝʪ 

ʂʨʦʰʢʦʚʘʪʦʩʪʴ ʅʝ ʢʨʦʰʘʱʠʡʩʷ ʅʝ ʢʨʦʰʘʱʠʡʩ ̫

 

ʃʀʊɽʈɸʊʋʈɸ 
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USING OF çTHE BETULIN CONTAINING  EXTRACT  

OF BIRCH BARKè IN THE PRODUCTION OF THE BAKED  

ARTICLES OF THE D IABETIC DESIGNATION  

  

Keywords: betulin containing  extract of birch bark, pastry, diabetes 

mellitus, baked articles, baking properties of flour. 

 

Annotation.  To widen the assortment of the baked articles of diabetic 

designation studies on the creation of the technologies of baked articles are 

carried out for the people  diseased by diabetes mellitus of 2 type with the 

use of çbetulin containing extract of birch barkè, which possesses the clear-

ly expressed antioxidant action. In this article the  influence of it on the bak-

ing properties of flour on the instruments of alveograph, farinograph, am-

ylograph and Reaper-manometr to the indices of quality of bread.   
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ɽ. ɺ. ɺʆʈʆʅʆɺ, ʄ. ʄ. ʄɸʉʃʆɺ, ɸ. ɽ. ʏɽʉʂʆɺ
É
 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʇʆʊʈɽɹʅʆʉʊʀ ɺ ʊʈɸʂʊʆʈɸʍ  

ʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʄɸʐʀʅɸʍ  

ɼʃʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ  

ʅʀɾɽɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʡ ʧʘʨʢ, ʅʠʞʝʛʦʨʦʜ-

ʩʢʘʷ ʦʙʣʘʩʪʴ, ʥʦʨʤʘʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ, ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ. 

  

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʪʨʘʢ-

ʪʦʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʜʣʷ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʘʰʠʥ ʠ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʥʜʝʥʮʠʡ ʠ ʧʨʠʯʠʥ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʠʪʫʘʮʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʦ ʠ 

ʦʩʪʘʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʳ. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʘʢʪʦʨʘʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʩʧʦʩʦʙ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʚʦʟʜʝ-

ʣʳʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʵʪʦʤ ʩʪʨʦʷʪ ʛʨʘʬʠʢʠ 

ʟʘʛʨʫʟʢʠ ʤʘʰʠʥ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ (ʧʦ ʜʥʷʤ ʠ ʤʝʩʷʮʘʤ), ʘ ʦʙʱʫʶ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʪʨʘʢʪʦʨʘʭ ʦʧʨʝʜʝʣʷʁ ʪ ʧʦ ʥʘʠʙʦʣʴʰʝʤʫ ʝʝ ʟʥʘʯʝʥʠʶ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʤʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʤʘʰʠʥ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʝʥʜʳ ʠ ʧʨʦʢʘʪʘ. 

                                                           
É ɺʦʨʦʥʦʚ ɽ. ɺ., ʄʘʩʣʦʚ ʄ. ʄ., ʏʝʩʢʦʚ ɸ. ɽ., 2014 
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ʅʦʨʤʘʪʠʚʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʠʧʦʨʘʟʤʝʨʘʤ ʙʘʟʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʧʨʠʥʷʪʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, ʧʨʦʚʝ-

ʨʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʰʠʥ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʠ [5, ʩ. 1]. 

ʅʦʨʤʘʪʠʚʥʳʡ ʤʝʪʦʜ ʙʳʣ ʚʳʙʨʘʥ ʠʩʭʦʜʷ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ, ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʤʝʥʴʰʠʭ ʪʨʫʜʦʟʘʪʨʘʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ. 

ʀʤʝʥʥʦ ʦʥ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ 

ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʢʝ ʥʘ ʫʨʦʚʥʝ ʦʙʣʘʩʪʠ, ʢʨʘʷ ʠ ʩʪʨʘʥʳ 

ʚ ʮʝʣʦʤ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʢʝ ʜʣʷ ʦʪ-

ʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʟʘʛʨʫʟʢʠ ʪʝʭʥʠʢʠ. 

ɺ ʧʨʦʚʝʨʦʯʥʳʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘ-

ʪʠʚʥʳʡ ʤʝʪʦʜ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʘʢʪʦʨʘʭ ʠ ʜʨʫʛʠʭ 

ʤʘʰʠʥʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

jFiHiʇ ÖÖ= 01,0  ,    (1) 

ʛʜʝ Hi ï ʥʦʨʤʘʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ i-ʛʦ ʚʠʜʘ ʤʘʰʠʥ ʚ ʨʘʩʯʝʪʝ ʥʘ       

1000 ʛʘ ʧʘʰʥʠ ʠʣʠ ʧʦʩʝʚʘ j-ʦʡ ʢʫʣʴʪʫʨʳ, ʰʪ.; Fj ï ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʠʣʠ 

ʧʦʩʝʚʘ j-ʦʡ ʢʫʣʴʪʫʨʳ, ʛʘ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚʘʭ ʤʝʭʘ-

ʥʠʟʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥ  rʫʩʣʦʚʥʳʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʘʟʦʚʳʤ ʪʠʧʘʤ ʪʝʭʥʠʢʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʫʩʣʦʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦ-

ʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʘʰʠʥʘʤʠ ʠ, ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʦʧʨʝʜʝʣʠʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʥʘʤʝʯʘʝ-

ʤʳʭ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʦʢʨʫʛ ʚ ʟʦʥʫ 4.1. ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ. ɺ ʩʦʩʪʘʚʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ 414 ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʛ. 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. 

ɼʣʷ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝ-

ʣʠ: ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 450é700 ʤʤ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ 

ʛʦʜʳ 750é950 ʤʤ ʧʨʠ ʛʦʜʦʚʦʡ ʠʩʧʘʨʷʝʤʦʩʪʠ ʚʣʘʛʠ 250é500 ʤʤ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʦʥʫ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʠ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʸʥʥʫʶ, ʩʨʝʜ-



27 

 

ʥʷʷ ʜʣʠʥʘ ʛʦʥʦʚ 600é1 000 ʤ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ 0,11 [5, ʩ. 22]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚ ʚ ʪʝʭʥʠʢʝ ʩʣʫʞʘʪ ʜʘʥ-

ʥʳʝ ʪʘʙʣʠʮ ʥʦʨʤʘʪʠʚʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʢʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʪʘʙʣʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʚʦ-

ʜʘ ʚ ʵʪʘʣʦʥʥʳʝ (ʫʩʣʦʚʥʳʝ) ʝʜʠʥʠʮʳ [5, ʩ. 23]. 

ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ:  

1. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʦʨʤʘʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ. 

2. ʇʝʨʝʚʦʜʠʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ ʠʟ ʬʠʟʠʯʝ-

ʩʢʠʭ ʝʜʠʥʠʮ ʚ ʫʩʣʦʚʥʳʝ (ʵʪʘʣʦʥʥʳʝ). 

3. ʇʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝ-

ʥʠʡ. 

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʭʥʠʢʝ ʧʨʠʚʝʜʝʥ ʚ 

ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ʅʦʨʤʘʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  

ʦʨʛʘʥʠʟʘʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ  

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʝʭʥʠʢʠ 

ʅʦʨʤʘʪʠʚʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ,   

ʫʩʣ. ʵʪ. 

ʝʜ./1000 ʛʘ 

ʇʣʦʱʘʜʴ 

ʦʙʨʘʙʦʪʢʠ, 

ʪʳʩ. ʛʘ 

ʅʦʨʤʘʪʠʚʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ, 

ʫʩʣ. ʵʪ. ʝʜ. 

ʅʦʨʤʘʪʠʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʭʥʠʢʝ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʇʣʫʛ 6,3 1 182,3 7 448 

ʂʫʣʴʪʠʚʘʪʦʨ 9,5 1 182,3 1 1232 

ɹʦʨʦʥʘ 
ʜʠʩʢʦʚʘʷ 5,5 1 182,3 6503 

ʟʫʙʦʚʘʷ 20 1 182,3 23 646 

ʃʫʱʠʣʴʥʠʢ 2,2 1 182,3 2 601 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ 10,4 1 182,3 12 296 

ʄʘʰʠʥʘ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ  

ʫʜʦʙʨʝʥʠʡ 2,2 
1 182,3 2 601 

ʄʘʰʠʥʘ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ  

ʫʜʦʙʨʝʥʠʡ 8,6 
1 182,3 10 168 

ʇʨʦʪʨʘʚʣʠʚʘʪʝʣʴ ʩʝʤʷʥ 5,8 1 182,3 6 857 

ʆʧʨʳʩʢʠʚʘʪʝʣʴ 4,7 1 182,3 5 557 

 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤ-

ʙʘʡʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʤʘʨʦʯʥʳʡ ʩʦʩʪʘʚ ʪʝʭʥʠʢʠ ʚ ʫʩʣʦʚʥʳʝ 
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ʪɻʘʣʦʥʥʳʝ ʝʜʠʥʠʮʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥ rʧʝʨʝʚʦʜʥʳʝ ʢʦʬɻ-

ʬʠʮʠʝʥʪ rʂʵ.[5, ʩ. 23]. ʇʨʠʤʝʨ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʝʨʝʚʦʜ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʚ ʵʪʘʣʦʥʥʳʝ [4] 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʌʘʢʪʠʯʝʩʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤ-

ʙʘʡʥʦʚ ʚ ʬʠʟʠʯʝ-

ʩʢʦʤ ʠʩʯʠʩʣʝʥʠʠ 

ʂʦʵʬʬʠʮʠʝʥʪ, 

ʂ  ɻ

ʌʘʢʪʠʯʝʩʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤ-

ʙʘʡʥʦʚ ʚ ʵʪʘʣʦʥ-

ʥʦʤ ʠʩʯʠʩʣʝʥʠʠ 

ɼʦʥ-1500 378 1,90 720 

ɸʢʨʦʩ 149 1,96 292 

ɺʝʢʪʦʨ 23 1,56 36 

ʉʂ-5 ʅʠʚʘ 448 1,00 448 

ɽʥʠʩʝʡ-1200 320 2,96 946 

ɽʥʠʩʝʡ-950 ʠ 

ʜʨ. 
82 1,32 108 

ʇʦʣʝʩʴʝ 103 2,28 235 

ɼʞʦʥ ɼʠʨ 28 2,26 63 

ʂʣʘʘʩ 183 2,31 422 

ʉʘʤʧʦ 11 1,83 20 

ʂʝʡʩ 18 1,71 31 

ʅʴʶ ʍʦʣʣʘʥʜ 7 2,27 16 

ʌʝʥʜʪ 5 2,30 11 

ɼʨ. ʠʤʧ. 14 1,99 28 

ʀʪʦʛʦ 1 769  3 377 

 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥrʝ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2, ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʙʳʣʠ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 3. 

ʉʨʘʚʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦʢʘʟʘʣʦ ʪʦ, ʯʪʦ ʚ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʚʩʝʤ ʧʫʥʢʪʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʦʢ. 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ 3, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥ-

ʮʠʠ: 

1. ʅʝʜʦʩʪʘʪʦʢ ʩʚʝʢʣʦʫʙʦʨʦʯʥʳʭ, ʣʴʥʦʫʙʦʨʦʯʥʳʭ ʠ ʢʘʨʪʦʬʝʣʝ-

ʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʦʙʫʩʣʦʚʣʝʥ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʠʟ-ʟʘ 

ʯʝʛʦ ʦʙʣʘʜʘʪʴ ʪʘʢʦʡ ʪʝʭʥʠʢʦʡ ʤʦʛʫʪ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʭʦʟʷʡʩʪʚʘ. ɼʨʫʛʠʤ ʞʝ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʫʯʥʦʡ ʩʧʦʩʦʙ 

ʫʙʦʨʢʠ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ  

ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ  

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʊʠʧ ʪʝʭʥʠʢʠ 

ʅʦʨʤʘʪʠʚ-

ʥʘʷ ʧʦʪʨʝʙ-

ʥʦʩʪ ɹ

ʌʘʢʪʠʯʝ-

ʩʢʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ 

ʆʪʢʣʦʥʝʥʠʝ 

ʝʜʠ-

ʥʠʮ 

ʧʨʦʮʝʥ-

ʪʦʚ 

ɿ/ʫ ʢʦʤʙʘʡʥʳ 4 342 3 377 -965 -22 

ʂ/ʫ ʢʦʤʙʘʡʥʳ 663 438 -225 -34 

ʇʣʫʛʠ 7 448 2 333 -5 115 -69 

ʂʫʣʴʪʠʚʘʪʦʨʳ 12 285 2 213 -10 072 -82 

ʉʝʷʣʢʠ 4 591 2 169 -2 422 -53 

ʂʦʩʠʣʢʠ 1 767 1 241 -526 -30 

ɻʨʘʙʣʠ 1 183 704 -479 -41 

ʇʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʠ 805 910 105 13 

ʂʘʨʪʦʬʝʣʝʫʙʦʨʦʯ-

ʥʳʝ ʢʦʤʙʘʡʥʳ 

1 044 303 -741 -71 

ʉʚʝʢʣʦʫʙʦʨʦʯʥʳʝ 

ʢʦʤʙʘʡʥʳ 

271 20 -251 -93 

ʈʘʟʙʨʘʩʳʚʘʪʝʣʠ 

ʦʨʛ. ʫʜʦʙʨʝʥʠʡ 

10 168 361 -9 807 -96 

ʈʘʟʙʨʘʩʳʚʘʪʝʣʠ 

ʤʠʥ. ʫʜʦʙʨʝʥʠʡ 

2 601 670 -1 931 -74 

ʆʧʨrʩʢʠʚʘʪʝʣʠ 5 557 518 -5 039 -91 

2. ɼʝʬʠʮʠʪ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʦʙʫ-

ʩʣʦʚʣʝʥ ʦʪʢʘʟʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʣʴʟʫ ʤʠʥʝʨʘʣʴʥʳʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʧʨʠ-

ʯʠʥ: ʚʦ-ʧʝʨʚʳʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʅʠʞʝʛʦ-

ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʫʧʘʜʢʝ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʬʠʟʠʯʝʩʢʠ ʦʯʝʥʴ ʤʘʣʦ; ʚʦ-ʚʪʦʨʳʭ,  ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʦʨʛʘʥʠʢʠ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ. 

3. ɼʝʬʠʮʠʪ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ ʠ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʥʦʨʤʘ ʚʥʦʩʠʤʳʭ ʚʝʱʝʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʠʭ ʬʘʢʪʠʯʝʩʢʠ ʚʥʦʩʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚrʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

4. ɿʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ ʢʫʣʴʪʠʚʘʪʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥ ʧʝʨʝʭʦ-

ʜʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʵʪʠʭ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʦʨʫʜʠʡ. 
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5. ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʣʫʛʦʚ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʥʦʨʤʘʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʘʢʪʦʨʦʚ. ʍʦʪʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʢʪʦʨʦʚ, ʟʘʥʷʪʳʭ 

ʚʩʧʘʰʢʦʡ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 

ʊʘʢ ʞʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʘʢʪʦʨʦʚ [3, ʩ. 805]. ʈʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ: 

 

ʊʘʙʣʠʮʘ 4 ï ʇʝʨʝʚʦʜ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʢʪʦʨʦʚ ʚ ʫʩʣʦʚʥʳʝ 

(ʵʪʘʣʦʥʥʳʝ) ʪʨʘʢʪʦʨʳ 

ʊʠʧ 

ʪʨʘʢʪʦʨʘ 

ʊʷʛʦ-

ʚʳʡ 

ʢʣʘʩʩ 

ʊʠʧ 

ʜʚʠʞʠ-

ʪʝʣʷ 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘ-

ʪʝʣʷ, 

ʢɺʪ (ʣ.ʩ.) 

ʌʘʢʪ. 

ʢʦʣ-ʚʦ 

ʪʨʘʢʪʦ-

ʨʦʚ 

ʂʦʬɻ-

ʬʠʮʠ-

ʝʥʪ, 

ʂ  ɻ

ʉʫʤʤʘʨʥʦʝ 

ʢʦʣ-ʚʦ 

ʪʨʘʢʪʦʨʦʚ 

ʚ ʵʪ. ʝʜ. 

ʋʥʠʚʝʨ-

ʩʘʣɹʥʳʝ 
0,6 

ʂʦʣʝʩ-

ʥʳʝ 
18ï33 (25ï45) 0 0,32 0 

ʋʥʠʚʝʨ-

ʩʘʣʴʥʦ-

ʧʨʦʧʘʰ-

ʥʳʝ 

0,9 

ʂʦʣʝʩ-

ʥʳʝ 

35ï40 (46,7ï54) 84 0,5 42 

1,4 
40ï55 (54ï75) 125 0,55 69 

59ï75 (80ï100) 4 086 0,75 3 065 

2 95ï120 (130ï136) 453 1,35 612 

ʉʧʝʮʠ-

ʘʣʴʥʳʝ 
2 

ɻʫʩʝ-

ʥʠʯʥʳʝ 
50ï88 (68ï120) 0 1 0 

ʆʙʱʝʛʦ 

ʥʘʟʥʘʯʝ-

ʥʠʷ 

3 

ʂʦʣʝʩ-

ʥʳʡ 
110ï140 (155ï190) 1 008 1,85 1 865 

ɻʫʩʝ-

ʥʠʯʥʳʡ 
70ï90 (95ï130) 716 1,1 788 

ɻʫʩʝ-

ʥʠʯʥʳʡ 
110ï125 (150ï170) 0 1,85 0 

5 

ʂʦʣʝʩ-

ʥʳʝ 

150ï180 (204ï245) 189 2,7 510 

200ï243 (270ï330) 537 2,1 1 128 

ɻʫʩʝ-

ʥʠʯʥʳʡ 
170ï200 (231ï270) 0 2,7 0 

6 
ɻʫʩʝ-

ʥʠʯʥʳʡ 
180ï240 (245ï326) 0 2,7 0 

ɺʩʝʛʦ ʚ ʧʘʨʢʝ 7 198   8 077 

1. ʀʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣ ʚʟʷʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʝʭʥʠʢʠ ʧʦ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ 1 ʷʥʚʘʨʷ 2013 ʛ.) ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʷʛʦʚʳʤ ʢʣʘʩʩʦʤ ʠ ʪʠʧʦʤ ʜʚʠ-
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ʞʠʪʝʣʷ ʙʳʣ ʟʘʥʝʩʝʥ ʚ ʪʘʙʣʠʮʫ 4 (ʩʪʦʣʙʝʮ 5) [6, ʩ. 7]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʝʨʝʚʦʜʘ (ʂʵ) ʚ ʵʪʘʣʦʥʥʳʝ (ʫʩʣʦʚʥʳʝ) 

ʝʜʠʥʠʮʳ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʨʘʩʯʝʪ ʩʦʩʪʘʚʘ ʪʨʘʢʪʦʨʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʭʦʟʷʡʩʪʚʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2013 ʛʦʜʘ ʠʤʝʶʪ 7 198 ʬʠʟʠʯʝʩʢʠʭ ʪʨʘʢʪʦʨʘ 

ʠʣʠ 8 072 ʫʩʣʦʚʥʳʭ (ʵʪʘʣʦʥʥʳʭ) ʪʨʘʢʪʦʨʘ. 

 

ʊʘʙʣʠʮʘ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʨʘʢʪʦʨʘʭ 

 ʜʣʷ ʭʦʟʷʡʩʪʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʊʠʧ 

ʪʨʘʢʪʦ-

ʨʘ 

ʊ̫ʛʦ

ʛʦ-

ʚʳʡ 

ʢʣ. 

ʊʠʧ 

ʜʚʠʞʠ-

ʪʝʣʷ 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘ-

ʪʝʣʷ, ʢɺʪ (ʣ.ʩ) 

ʅʦʨʤ. 

ʧʦʪʨ., 

ʫʩʣ. ʵʪ. 

ʪʨ./ʪʳʩ. 

ʛʘ 

ʇʣʦ-

ʱʘʜʴ 

ʧʘʰʥʠ, 

 ʪʳʩ. ʛʘ 

ʅʦʨʤ.

ʧʦʪʨ., 

ʫʩʣ. 

ʵʪ. ʪʨ. 

ʇʨʠʥ.

ʥʦʨʤ.

ʧʦʪʨ.,  

ʬʠʟ. 

ʪʨ. 

ʋʥʠʚʝʨ

ʚʝʨ-

ʩʘʣʴʥʳʝ 

0,6 
 ʂʦʣʝʩ-

ʥʳʝ 
18ï33 (25ï45) 0,58 1 182,1 686 2 143 

ʋʥʠʚʝʨ

ʚʝʨ-

ʩʘʣʴʥʦ-

ʧʨʦ-

ʧʘʰʥʳʝ 

0,9 

ʂʦʣʝʩ-

ʥʳʝ 

35ï40 (46,7ï54) 0,22 1 182,1 260 521 

1,4 
40ï55 (54ï75) 0,39 1 182,1 461 839 

59ï75 (80ï100) 1,88 1 182,1 2 222 2 964 

2 95ï120 (130ï136) 1,89 1 182,1 2 234 1 655 

ʉʧʝʮʠ-

ʘʣʴʥʳʝ 
2 

ɻʫʩʝ-

ʥʠʯʥʳʝ 
50ï88 (68ï120) 0,3 1 182,1 355 355 

ʆʙʱʝʛʦ 

ʥʘʟʥʘ-

ʯʝʥʠʷ 

3 

ʂʦʣʝʩ-

ʥʳʝ 
110ï140 (155ï190) 1,63 1 182,1 1 927 1 042 

ɻʫʩʝ-

ʥʠʯʥʳʝ 
70ï90 (95ï130) 1,54 1 182,1 1 820 1 655 

ɻʫʩʝ-

ʥʠʯʥʳʝ 
110ï125 (150ï170) 1,85 1 182,1 2 187 1 183 

5 

ʂʦʣʝʩ-

ʥʳʝ 

150ï180 (204ï245) 0,42 1 182,1 496 184 

200ï243 (270ï330) 0,08 1 182,1 95 45 

ɻʫʩʝ-

ʥʠʯʥʳʝ 
170ï200 (231ï270) 0,2 1 182,1 236 88 

6 
ɻʫʩʝ-

ʥʠʯʥʳʝ 
180ï240 (245ï326) 0,08 1 182,1 95 35 

ɺʩʝʛʦ ʚ ʧʘʨʢʝ 11,06  13 074 12 709 

2. ʀʩʭʦʜʷ ʠʟ ʧʣʦʱʘʜʠ ʧʘʰʥʠ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʪʝʭʥʠʢʝ ʥʘ 1 000 ʛʘ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʫʩʣʦʚʥʳʭ (ʵʪʘʣʦʥʥʳʭ) ʪʨʘʢʪʦʨʘʭ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 
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ʧʝʨʝʚʦʜʘ ʚ ʵʪʘʣʦʥʥʳʝ ʝʜʠʥʠʮʳ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʨʘʩʯʝʪ ʚ ʬʠʟʠʯʝ-

ʩʢʠʝ ʝʜʠʥʠʮʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 5.  

ʇʨʦʠʟʚʝʜʷ ʨʘʩʯʝʪʳ, ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ     

1 182,1 ʪʳʩ. ʛʘ ʧʘʰʥʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 13 074 

ʫʩʣʦʚʥʳʭ (ʵʪʘʣʦʥʥʳʭ) ʪʠʣʠ 12 709 ʬʠʟʠʯʝʩʢʠʭ ʪʨʘʢʪʦʨʦʚ.  

3. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʫʩʣʦʚʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ ʠʟ ʪʘʙʣʠʮ 1 ʠ 2 ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʫ 6. 

ʅʝʜʦʩʪʘʪʦʢ ʪʨʘʢʪʦʨʦʚ ʜʣʷ ʭʦʟʷʡʩʪʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʚʩʝʤ ʪʷʛʦʚʳʤ ʢʣʘʩʩʘʤ ʩʦʩʪʘʚʠʣ 5 511 ʬʠʟʠʯʝʩʢʠʭ ʪʨʘʢʪʦʨʦʚ. 

ʂʨʦʤʝ ʦʙʱʝʡ ʥʝʭʚʘʪʢʠ ʪʝʭʥʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳ-

ʷʚʣʷʶʪ ʝʱʝ ʜʚʝ ʪʝʥʜʝʥʮʠʠ: 

- ʜʝʬʠʮʠʪ ʪʨʘʢʪʦʨʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ; 

- ʜʝʬʠʮʠʪ ʛʫʩʝʥʠʯʥʳʭ ʪʨʘʢʪʦʨʦʚ. 

ɼʝʬʠʮʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 0,6 ʠ ʛʫ-

ʩʝʥʠʯʥʳʭ ʪʨʘʢʪʦʨʦʚ 2 ʢʣʘʩʩʘ ʦʙʫʩʣʦʚʣʝʥ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʬʝʨʤʝʨ-

ʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʣʠʯʥʳʭ ʧʦʜʚʦʨʠʡ, ʧʦʜʩʦʙʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ, ʩʘʜʦʚʦ-

ʦʛʦʨʦʜʥʠʯʝʩʢʠʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪ-

ʩʷ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ɺ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 3 120 

ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʝʡ, 554 ʪʳʩʷʯʠ ʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʛʨʘʞʜʘʥ [6, ʩ. 17]. ʀʭ ʭʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʧʣʦʱʘʜʠ ʥʝʚʝʣʠʢʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʠʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʪʝʭʥʠʢʫ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʦʧʨʘʚʜʘʥʥʦ. ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʤʘʣʳʭ ʧʣʦʱʘʜʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʠ 

ʫʩʣʦʚʠʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʢʪʦʨʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʩ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤʠ ʥʘʙʦʨʘʤʠ ʦʨʫʜʠʡ. ʊʨʘʢʪʦʨʳ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʣʝʛ-

ʢʦʡ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴʶ, ʙʦʣʴʰʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ, ʫʥʠʚʝʨʩʘʣʴʥʦ-

ʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʵʪʠʭ ʭʦʟʷʡʩʪʚ. 

ɺʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʭʦʟʷʡʩʪʚʘ ʅʠʞʝʛʦ-

ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʢʪʦʨʳ ʥʘ 

ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

ʢ ʤʝʩʪʫ ʨʘʙʦʪ, ʨʝʤʦʥʪʘ ʠ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʣʫʞʠ-

ʚʘʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʫʩʝʥʠʯʥʳʭ ʪʨʘʢʪʦʨʦʚ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʛʨʦʪʝʭ-

ʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳ-

ʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 
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ʊʘʙʣʠʮʘ 6 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ  

ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʢʪʦʨʦʚ 

 

ʊʠʧ 

ʪʨʘʢʪʦ-

ʨʘ 

ʊ̫ʛʦ

ʛʦ-

ʚʳʡ 

ʢʣ. 

ʊʠʧ 

ʜʚʠʞʠ-

ʪʝʣʷ 

ʄʦɦ -

ʥʦʩʪʴ 

ʜʚʠʛʘʪʝ-

ʣ,̫ ʢɺʪ 

(ʣ.ʩ.) 

ʅʦʨʤʘʪʠʚ ʌʘʢʪ ʆʪʢʣʦʥʝʥʠʝ 

ʵʪ. ʪʨ. 
 ʬʠʟ. 

ʪʨ. 
ʵʪ. ʪʨ. 

 ʬʠʟ. 

ʪʨ. 
ʵʪ. ʪʨ. 

ʬʠʟ. 

ʪʨ. 

ʋʥʠʚʝʨ

ʚʝʨ-

ʩʘʣʴʥʳʝ 

0,6  
18ï33 

 (25ï45) 
686 2 143 0 0 -686 -2 143 

ʋʥʠʚʝʨ

ʚʝʨ-

ʩʘʣʴʥʦ-

ʧʨʦ-

ʧʘʰʥʳʝ 

0,9 

ʂʦʣʝʩ-

ʥʳʝ 

35ï40  

(46,7ï54) 
260 521 42 84 -218 -437 

1,4 

40ï55 

 (54ï75) 
461 839 69 125 -392 -714 

59ï75 

 (80ï100) 
2 222 2 964 3 065 4 086 842 1 122 

2 
95ï120 

(130ï136) 
2 234 1 655 612 453 -1 623 -1 202 

ʉʧʝʮʠ-

ʘʣʴʥʳʝ 
2 
ɻʫʩʝ-

ʥʠʯʥʳʝ 

50ï88  

(68ï120) 
355 355 0 0 -355 -355 

ʆʙʱʝʛʦ 

ʥʘʟʥʘ-

ʯʝʥʠʷ 

3 

ʂʦʣʝʩ-

ʥʳʝ 

110ï140 

(155ï190) 
1 927 1 042 1 865 1 008 -62 -34 

ɻʫʩʝ-

ʥʠʯʥʳʝ 

70ï90 

 (95ï130) 
1 820 1 655 788 716 -1 033 -939 

ɻʫʩʝ-

ʥʠʯʥʳʝ 

110ï125  

(150ï170) 
2 187 1 183 0 0 -2 187 -1 183 

5 

ʂʦʣʝʩ-

ʥʳʝ 

150ï180  

(204ï245) 
496 184 510 189 0 5 

200-243  

(270ï330) 
95 45 1 128 537 14 492 

ɻʫʩʝ-

ʥʠʯʥʳʝ 

170ï200 

(231ï270) 
236 88 0 0 1 033 -88 

6 
ɻʫʩʝ-

ʥʠʯʥʳʝ 

180ï240 

(245ï326) 
95 35 0 0 -236 -35 

ɺʩʝʛʦ ʚ ʧʘʨʢʝ 13 074 12 709 8 077 7 198 -4 997 -5 511 

 

ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʪʝʭʥʠʢʠ, ʯʝʤ ʠʤʝʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ     
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40 % ʪʨʘʢʪʦʨʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʨʘʙʦʪʘʣʦ ʩʚʦʡ ʩʨʦʢ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ [6, ʩ. 4]. ʇʨʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʥɹʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʨʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳ-

ʛʦʜʥʫʶ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʪʟʳʚʳ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭ-

ʥʠʢʠ [2, ʩ. 12]. 

ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʰʠʥ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ, ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ [1, ʩ. 12]. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʪʘʢʞʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʣʷ, ʠ ʧʨʠ-

ʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 
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BASIS OF NECESSITY OF TRACTORS AND AGRICULTURAL 

MACHINERY FOR AGRICULTURAL ORGANIZATIONS  
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ʋɼʂ 378 

 

ɽ. ɺ. ɺʆʈʆʅʆɺ, ʅ. ɺ. ʆɹʆʃɽʅʉʂʀʁ
3
 

 

ʈɽɿʋʃʔʊɸʊʓ ɿɸɺɽʈʐɽʅʅʓʍ ɺ 2013 ɻʆɼʋ ʀʉʉʃɽɼʆɺɸ-

ʅʀʁ ɸʉʇʀʈɸʅʊʆɺ ʀʅɾɽʅɽʈʅʆɻʆ ʌɸʂʋʃʔʊɽʊɸ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʞʠʜʢʠʭ ʩʨʝʜ, ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ʩ ʨʦʪʦʨʦʤ-ʚʝʥʪʠʣʷʪʦʨʦʤ, ʩʦʰʥʠʢʦʚʘʷ 

ʛʨʫʧʧʘ, ʫʩʢʦʨʝʥʥʘʷ ʦʙʢʘʪʢʘ ʜʠʟʝʣʝʡ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʪ̫ʩʷ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʱʠʱʝʥʥʳʭ ʚ 

2013 ʛʦʜʫ ʘʩʧʠʨʘʥʪʘʤʠ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʦʩʦʣʘʧʦʚʘ ɺ. ɺ. [1]
  
ʅʘʫʯʥʘʷ ʥʦ-

ʚʠʟʥʘ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʮʝʩʩʝ 

ʨʘʟʜʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʦʨʦʟʜʳ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʟʘʜʝʣʢʠ ʩʝʤʷʥ [2].  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʭʝʤʳ ʩʦʰʥʠʢʦʚʦʡ ʛʨʫʧʧʳ [7]. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʮʝʧʝʡ ʄʘʨʢʦʚʘ.  

ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʣʦʞʝʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʷ ʧʦʩʝʚʘ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʰʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ 

ʧʦʩʝʚʝ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʦʙʝʩʧʝʯʠʪʴ: ʧʦʚʳʰʝʥʠʝ ʜʦ 35 % ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʜʦ 

10 ʢʤ/ʯ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ ʧʨʝʜʝʣʘʭ 1...2 

%); ʩʥʠʞʝʥʠʝ ʥʘ 16,2 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʨʠʡʥʳʤ ʩʦʰʥʠʢʦʤ, ʪʷʛʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ 5é7 ʢʤ/ʯ; ʩʥʠʞʝʥʠʝ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 12,8 % ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ; ʩʦʢʨʘʱʝʥʠʝ ʥʘ 2 ʜʥʷ ʧʝʨʠʦʜʘ ʧʦʣʥʦʛʦ ʧʦ-

ʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ; ʫʚʝʣʠʯʝʥʠʝ ʥʘ 30,7 % ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʧʦʚʦʨʦʪʥʳʭ 

ʧʦʣʦʩʘʭ ʟʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʝʚʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʰʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʳʣʠ 2 700 ʨʫʙ./ʛʘ. 

ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʜʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʦʨʦʟʜʳ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʧʠʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʠʞʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʜʣʷ ʦʙʝʩʧʝ-
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ʯʝʥʠʷ ʩʝʤʝʥʠ ʚʣʘʛʦʡ ʠ ʚʟʨʳʭʣʝʥʥʦʛʦ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʩ-

ʧʘʨʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʰʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʶʱʘʷ 

ʩʪʨʝʣʴʯʘʪʫʶ ʣʘʧʫ ʠ ʧʨʠʢʘʪʳʚʘʶʱʝʝ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʝʝ ʢʦʣʝʩʦ, ʩ ʩʠ-

ʩʪʝʤʦʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʠ ʥʘʪʷʞʥʳʭ ʧʨʫʞʠʥ. ʇʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʩʪʨʝʣʴʯʘ-

ʪʦʡ ʣʘʧʳ ʠ ʧʨʠʢʘʪʳʚʘʶʱʝʛʦ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʣʝʩʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʨʝʣʴʯʘʪʦʡ ʣʘ-

ʧʳ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʯʚʦʡ ʨʝʢʦʤʝʥʜʦʚʘʥʳ: ʫʛʦʣ ʧʦʜʲʝʤʘ ʛʨʫʜʠ 

(Ŭʢʣ) ï 40...45Á, ʫʛʦʣ ʨʘʩʪʚʦʨʘ ʢʨʳʣʴʝʚ (ɔʢʣ) ï 60...70Á. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝ-

ʥʷʝʪʩʷ ʧʦ ʧʘʨʘʙʦʣʝ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʜʣʷ ʧʦʩʝʚʘ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 18...23 %. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʙʦʣʝʝ 23 % ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2,5...3 ʤ/ʩ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʧʦʩʝʚʘ ʙʦʣʝʝ 0,05 ʤ ʩʢʦʨʦʩʪʴ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

2,0...2,5 ʤ/ʩ. 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ, ʩ 

ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʘʙʦʪʳ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʨʝʢʦʤʝʥ-

ʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʄʊɸ ʩ 12-ʨʷʜʥʦʡ ʩʠʩʪʝʤʦʡ ʤʘʰʠʥ ʥʘ ʙʘʟʝ ʪʨʘʢʪʦʨʘ 

ʄʊɿ. 

ɸʢʪ ʦ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʘʩʧʠʨʘʥʪʘ ʢʘʬʝʜʨʳ çʄʝʭʘʥʠʢʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠ-

ʥʳè ɻɹʆʋ ɺʇʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè ʂʦʩʦʣʘʧʦʚʘ ɺʣʘʜʠʤʠʨʘ ɺʠʢʪʦʨʦʚʠʯʘ. 

ɿʘʢʣʶʯʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʠʞʝʛʦʨʦʜʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè.  

ʇʦʯʝʪʥʘʷ ʛʨʘʤʦʪʘ ʧʦʙʝʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʳ çʋʯʘʩʪʥʠʢ ʄʦʣʦ-

ʜʸʞʥʦʛʦ ʅʘʫʯʥʦ-ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʂʦʥʢʫʨʩʘ (çʋ.ʄ.ʅ.ʀ.ʂ.è), ʨʠʩʫʥʦʢ 1. 

ɼʠʧʣʦʤ ʟʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʌʦʨʫʤʝ ʠ ʗʨʤʘʨʢʝ ʧʦ ʧʨʦʛʨʘʤʤʝ çʕʥʝʨ-

ʛʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʝʚʘ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨè, ʨʠʩʫ-ʥʦʢ 2.  

ɼʠʧʣʦʤʦʤ 24-ʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʠ ʠʥʥʦʚʘʮʠʡ ʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ITEXô13 (ʂʦʥʛʨʝʩʩ ʮʝʥʪʨ ʂʫʘʣʘ-ʃʫʤʧʫʨʘ (KLCC)), ʨʠʩʫ-

ʥʦʢ 3. ʇʘʪʝʥʪ ˉ 118163 ʥʘ VII  ʢʦʥʢʫʨʩʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʧʨʝʤʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤ. ʀ. ʇ. ʂʫʣʠʙʠ-

ʥʘ ʫʜʦʩʪʦʝʥ ʜʠʧʣʦʤʘ ʚ ʥʦʤʠʥʘʮʠʠ çʃʫʯʰʘʷ ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʚ ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè, ʨʠʩʫʥʦʢ 4. 
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 ʈʠʩʫʥʦʢ 1 ï ʇʦʯʝʪʥʘʷ ʛʨʘʤʦʪʘ     ʈʠʩʫʥʦʢ 2 ï ɼʠʧʣʦʤ V ʈʦʩʩʠʡʩʢʦʛʦ           

                       ʂʦʩʦʣʘʧʦʚʘ ɺ. ɺ.                                     ʬʦʨʫʤʘ 

  ʈʠʩʫʥʦʢ 3 ï ɼʠʧʣʦʤ ʟʘ III  ʤʝʩʪʦ            ʈʠʩʫʥʦʢ 4 ï ʉʝʨʪʠʬʠʢʘʪ                                               

 



39 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʠʨʦʥʦʚʘ ɽ.ɹ. [4]
 
ʅʘʫʯʥʘʷ ʥʦʚʠʟ-

ʥʘ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʛʦ ʦʨʝʙʨʝʥʠʷ, ʫʚʝʣʠʯʠʚʘ-

ʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷ, 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ 124470 ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʩ ʥʘʟʚʘʥʠʝʤ 

çʋʩʪʨʦʡʩʪʚʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ ʞʠʜʢʠʭ ʩʨʝʜè, ʘ ʟʘʷʚʢʘ ʥʘ ʧʘʪʝʥ-

ʪʦʚʘʥʠʝ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʰʣʘ ʬʦʨʤʘʣʴʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʵʢʩʧʝʨʪʠʟʝ ʧʦ ʩʫʱʝʩʪʚʫ; ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʝʙʨʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʄʀʅɾʉ; ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʜʣʷ ʧʨʦʢʘʯʢʠ 1 ʢʛ ʚʦʜʳ ʦʪ 1 ʢʇʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʀʅɾʉ (ɺʪ Ö ʯ Ö ʢʇʘ/ʢʛ); ʘʣʛʦʨʠʪʤ, ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʨʘʩʯʝʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʀʅɾʉ; ʨʘʟʨʘ-

ʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʀʅɾʉ ʥʘ ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʶʪ: ʢʦʥʩʪʨʫʢʮʠ-

ʦʥʥʦʝ ʨʝʰʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʀʅɾʉ ʩ ʦʨʝʙʨʸʥʥʳʤʠ ʠʥʜʫʢʪʦʨʦʤ ʠ 

ʮʝʥʪʨʘʣʴʥʳʤ ʢʘʥʘʣʦʤ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʮʠʨ-

ʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ (ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ) ʧʦʯʪʠ ʥʘ 22,7 % ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ ʘʥʘʣʦʛʦʤ; ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʝʡ ʞʠʜ-

ʢʠʭ ʩʨʝʜ; ʦʮʝʥʢʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʝʡ ʚʦʜʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʠʥʜʫʢ-

ʮʠʦʥʥʳʭ, ʪʵʥʦʚʳʭ ʠ ʵʣʝʢʪʨʦʜʥʳʭ); ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʝʥʜʘ ʠʩʧʳʪʘʥʠʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ ʚʦʜʳ ï ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʄʀʅɾʉ, ʚʢʣʶʯʘʶʱʘʷ  ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ ʝʞʝʛʦʜʥʦʛʦ ʫʤʝʥʴ-

ʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ  

ʥʘʛʨʝʚʘ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ (ʠʟ ʨʘʩʯʝʪʘ 100 

ʛʦʣʦʚ ʂʈʉ ʤʦʣʦʯʥʦʡ ʬʝʨʤʳ), ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʤʘʪʝʨʠʘʣʦ-

ʸʤʢʦʩʪʠ ʄʀʅɾʉ ʩʦʩʪʘʚʣʷʝʪ 1 939,63 ʨʫʙ. 

ʄʘʢʝʪʥʳʡ ʦʙʨʘʟʝʮ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʕʇɺ ʩ ʦʨʝʙʨʝʥʥʳʤ ʠʥʜʫʢ-

ʪʦʨʦʤ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʢʘʥʘʣʦʤ [6]  ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʩʪʝʥʜʘ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ [8, ʩ. 21] 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʨʘʩʯʝʪʫ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ.  

ʉ ʵʪʦʡ ʮʝʣʴʶ  ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çɸʛʨʦʠʥʞʝʥʝʨʠʷè, ʚʳʧʫʱʝʥʳ ʠ ʚʢʣʶʯʝʥʳ 

ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʠʩʮʠʧʣʠʥʳ çɻʠʜʨʘʚʣʠʢʘè ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡè. 



40 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʳʭ ʕʇɺ ʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ.  

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥ ʩʝʨʠʡʥʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ SAV-15, ʧʨʦ-

ʰʸʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ ʚ ɻɹʆʋ ʉʇʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʪʝʭ-

ʥʠʢʫʤ ʦʪʨʘʩʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡè. ʆʨʝʙʨʝʥʠʝ ʠʥʜʫʢʪʦʨʘ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʘʥʘʣʘ [2]  ʧʨʠʥʷʪʦ ɿɸʆ çʅʇʂ çʀʅɽʈɸè ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜʦʛʨʝʚʘ ʞʠʜʢʠʭ 

ʩʨʝʜ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɸʢʪ ʦ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʩʪʘʨʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʬʝʜʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʄʠʨʦʥʦ-

ʚʘ ɽʚʛʝʥʠʷ ɹʦʨʠʩʦʚʠʯʘ. ɿʘʢʣʶʯʝʥʠʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ɼʠʧʣʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠè  (ʨʠʩʫʥʦʢ 

5). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʦʨʦʢʠʥʘ ʀ. ɸ. [10]
 
ʅʘʫʯʥʘʷ ʥʦʚʠʟ-

ʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʘ ʠ ʘʣʛʦʨʠʪʤʘ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ 

ʜʠʟʝʣʷ; ʧʦʣʫʯʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ ʤʦʱʥʦʩʪʠ ʜʠʟʝʣʝʡ, ʨʘʩ-

ʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʤʘʩʣʘ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʢʘʪʢʠ;  ʦʙʦʩʥʦʚʘʥʠʠ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ. 

 ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʟʘ ʩʯʝʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʧʨʠʨʘʙʦʪʦʯʥʦʡ ʧʨʠʩʘʜʢʠ ʚ ʢʘʤʝʨʫ 

ʩʛʦʨʘʥʠʷ ɼɺʉ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ-ʜʝʩʪʨʫʢʪʦʨʘ [7], ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʣʫʯ-

ʰʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʟʝʣʷ; ʩʧʦʩʦʙʘ ʫʩʢʦʨʝʥʥʦʡ 

ʦʙʢʘʪʢʠ ʜʠʟʝʣʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʧʨʠʨʘʙʦʪʢʫ 

ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ɼɺʉ; ʤʝʪʦʜʠʢʠ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʣʝʨʝʤʦʥʪʥʳʡ ʨʝʩʫʨʩ ʜʠʟʝʣʝʡ ɼ-144. 

ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʢʦʨʝʥʥʦʡ 

ʦʙʢʘʪʢʠ ʜʠʟʝʣʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʫʩʢʦʨʝʥʥʦʡ 

ʦʙʢʘʪʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʚʝʣʠʯʠʪʴ ʧʦʩʣʝʨʝʤʦʥʪʥʳʡ ʨʝʩʫʨʩ ʜʠʟʝʣʷ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʆʧʨʝʜʝʣʝʥʳ ʨʝʞʠʤʳ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝ-

ʣʝʡ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʙʦʩʥʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠ ʩʦʟʜʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦ-

ʜʘʯʠ ʧʨʠʨʘʙʦʪʦʯʥʦʡ ʧʨʠʩʘʜʢʠ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝ-

ʣʝʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʜʠʟʝʣʝʡ, ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʠ ʤʘʩʣʘ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʢʘʪʢʠ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 
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20é35 ʤʦʪʦ.-ʯ., ʯʪʦ ʥʘ 30é35 % ʤʝʥʴʰʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙ-

ʢʘʪʢʠ.  
ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʨʝʤʦʥʪʥʦʛʦ ʨʝʩʫʨʩʘ, ʦʩʥʦʚʳʚʘʶʱʫʶʩʷ ʥʘ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʨʝʩʫʨʩʘ ʦʪ ʚʨʝʤʝʥʠ ʦʙʢʘʪʢʠ ʧʨʠ ʨʘʟʣʠʯʠʠ ʩʪʝʧʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʩʣʝʨʝʤʦʥʪʥʦʛʦ ʨʝʩʫʨʩʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʨʝʩʫʨʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʦʱʥʦʩʪʴ ʜʠʟʝʣʷ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʤʘʩʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʩʫʨʩ 

ʧʨʠ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʝ ʜʠʟʝʣʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʥʦʩʘ 

ʩʦʩʪʘʚʣʷʝʪ: ʧʨʠ 100 % ʨʝʩʫʨʩʝ ï 4 000é11 000 ʯ; ʧʨʠ 80 % ï 3 800é9 

800 ʯ; ʧʨʠ 60 % ï 2 700é6 800 ʯ; ʧʨʠ 40 % ï          1 300é4 800 ʯ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʫʩʢʦʨʝʥʥʦʡ ʦʙʢʘʪʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʘʯʠ ʧʨʠʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʜʠʟʝʣʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʠ ʤʘʩʣʘ. 

ɸʢʪ ʦ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʘʩʧʠʨʘʥʪʘ ʢʘʬʝʜʨʳ çʄʝʭʘʥʠʢʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠ-

ʥʳè ɻɹʆʋ ɺʇʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʦʨʦʢʠʥʘ ʀʚʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ. 

ɿʘʢʣʶʯʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʠʞʝʛʦʨʦʜʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʝʯʘʝʚʘ ɺ. ʅ. [5]
 
ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʨʦʪʦʨʦʤ-

ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʦʜʠʪʴ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʩ ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʠʤ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʦʤ ʧʨʠ ʤʠʥʠʤʘʣʥɹʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ [9].  

 ʄʦʜʝʣʠ ʨʝʛʨʝʩʩʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʨʦ-

ʪʦʨʦʤ-ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢ-

ʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʶʪ  ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ ʨʦʪʦʨʘ-ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʝʛʦ ʥʘʧʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʙʦʩʥʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪ-

ʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʟʝʨʥʘ ʩ ʨʦʪʦʨʦʤ-ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʦʚʳʰʘʶʱʘʷ ʢʘʯʝʩʪʚʦ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʝʪʘʣʣʦ- ʠ ʵʥʝʨ-

ʛʦʝʤʢʦʩʪʠ. 
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ɺ ʚʳʚʦʜʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʪʤʝʯʝʥʦ: 

- ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʦʙʠʣʢʠ, ʩ ʫʯʝʪʦʤ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʯʘʩʪʠʮʳ ʥʘ ʣʦʧʘʪʢʫ ʚʝʥʪʠʣʷʪʦʨʘ, ʩʢʦʨʦʩʪʴ ʠ ʢʦʦʨʜʠʥʘʪʳ ʯʘ-

ʩʪʠʮʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʤʝʞʣʦʧʘʪʦʯʥʦʤ ʢʘʥʘʣʝ ʧʨʠ ʟʘʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ;  

- ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʨʦʙʠʣʢʠ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʣʦʧʘʪʦʢ ʨʦʪʦʨʘ-ʚʝʥʪʠʣʷʪʦʨʘ 67,5 ʤ/ʩ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʝʨʝʢʨʳʪʠʷ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ 0,76. ʇʨʠ ʵʪʦʤ ʥʦʤʠ-

ʥʘʣʴʥʦʝ ʧʦʣʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1759 ʇʘ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱ-

ʥʦʩʪʴ 350 ɺʪ, ʂʇɼ ʠ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 35 % ʠ 

5,03 ʢɺʪĀʩ/ʤ
3
;  

- ʧʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʨʦ-

ʙʠʣʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʝʥʳ ʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦ-ʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ-ʚʝʥʪʠʣʷʪʦʨʘ 3 000 ʤʠʥ; 

- ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʣʦʧʘʪʢʠ 45 ʤʤ; 

- ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʨʝʰʝʪʘ 3 ʤʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ɿɸʆ çʇʦʢʨʦʚ-

ʩʢʘʷ ʩʣʦʙʦʜʘè ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ: ʜʨʦʙʠʣʢʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 250é300 ʢʛ/ʯ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ 1,5 ʢɺʪ; ʧʨʠ ʵʪʦʤ ʦʩʪʘʪʦʢ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʠʪʝ ʜʠʘ-

ʤʝʪʨʦʤ 3 ʤʤ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 5 %, ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʳʭ ʟʝʨʝʥ ʤʝʥʝʝ 

0,5 %, ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʠʜʥʦʡ ʬʨʘʢʮʠʠ ʜʦ 0,54 %. ʇʨʠ ʵʪʦʤ ʫʜʝʣʴʥʳʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 1,3 ʢɺʪ ʯ/ʪ ʝʜ. ʩʪ. ʠʟʤ. 

ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʜʨʦʙʠʣʢʠ ʟʝʨʥʘ ʩ ʨʦʪʦʨʦʤ-ʚʝʥʪʠʣʷʪʦʨʦʤ 

ʚʥʝʜʨʝʥ ʚ ɿɸʆ çʇʦʢʨʦʚʩʢʘʷ ʩʣʦʙʦʜʘè ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʝʜʘʥʳ ʄʠʥʠʩʪʝʨʩʪʚʫ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

çɼʨʦʙʠʣʢʘ ʜʣʷ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʩ ʨʦʪʦʨʦʤ-ʚʝʥʪʠʣʷʪʦʨʦʤè (2012 ʛ.), ʘ 

ʪʘʢʞʝ ʆʆʆ çʀʥʥʦʪʝʭè ʚ ʪʝʯʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʩʨʦʢʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʧʦ ʧʨʦʛʨʘʤʤʝ çʋ.ʄ.ʅ.ʀ.ʂè ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ (2012 é 2013 ʛʛ.). 

ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʯʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʘʩʧʠʨʘʥʪʘ ʢʘʬʝʜʨʳ çʄʝʭʘʥʠʢʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳè   

ɻɹʆʋ ɺʇʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè ʅʝʯʘʝʚʘ ɺʣʘʜʠʤʠʨʘ ʅʠʢʦʣʘʝʚʠʯʘ. 

ɿʘʢʣʶʯʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʠʞʝʛʦʨʦʜʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ.  
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ɼʠʧʣʦʤ ʧʦʙʝʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʳ çʋʯʘʩʪʥʠʢ ʤʦʣʦʜʸʞʥʦʛʦ ʥʘʫʯ-

ʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʦʥʢʫʨʩʘ (çʋʄʅʀʂè) (ʨʠʩʫʥʦʢ 6). 

 

  .        

            ʈʠʩʫʥʦʢ 5 ï ɼʠʧʣʦʤ                         ʈʠʩʫʥʦʢ 6 ï ɼʠʧʣʦʤ  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʊɸʈʊʆɺʓʍ ʂʋʃʔʊʋʈ  

ɺ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ɺɽʊʏʀʅʓ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʚʝʪʯʠʥʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ.  

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʛʘʨʘʥʪʠʨʫʷ ʧʦʪʨʝʙʠʪʝʣʶ ʩʦʭʨʘʥʝʥʠʝ ʟʘʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʘ ʚʦʟʤʦʞʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʶ ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʢʦ-

ʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝ-

ʣʠʡ. 

 

ɺʝʪʯʠʥʘ ʩʝʛʦʜʥʷ ï ʧʨʦʜʫʢʪ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʥʠʞʝʥʠʷ ʝʝ ʩʪʦʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀ ʝʩʣʠ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʝʛʦʜʥʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʚʝʪʯʠʥʥʳʝ ʧʨʦʜʫʢʪʳ ʙʝʟ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʩʦʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʩʤʝʩʝʡ ʠ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩʪʘʣʦ ʚʧʦʣʥʝ ʚʦʟ-

ʤʦʞʥʦ, ʪʦ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʝʪʯʠʥʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʝ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ ï ʟʘʜʘʯʘ ʜʣʷ ʪʝʭʥʦʣʦʛʦʚ ʙʦʣʝʝ ʩʣʦʞʥʘʷ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʘ ʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ 

ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ 

ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ [10, ʩ. 47]. ʂ 

ʪʘʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʩʪʘʨʪʦʚʳʭ 

ʢʫʣʴʪʫʨ. 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦʟʚʦʣʷʶʪ ʛʠʜʨʦʣʠʟʦʚʘʪʴ 

ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ 

ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʩʥʠʞʘʝʪʩʷ ʞʝʩʪʢʦʩʪʴ, ʧʦʚʳʰʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʠ ʚʳʭʦʜ ʛʦ-

ʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ [3, ʩ. 76; 4, ʩ. 128]. 

                                                           
É ɻʦʨʠʥʘ ɽ. ɻ., ɿʘʡʮʝʚʘ ʖ. ɸ., ʇʦʪʨ̫ʩʦʚ ʅ. ɺ., 2014  



47 

 

ɺ ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥʪʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʩʠʥʪʝʟʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʵʢʟʦ- ʠ ʵʥʜʦʬʝʨʤʝʥʪʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦ-

ʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʫʣʫʯʰʝʥʠʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʙʨʘʟʫʷ ʢʦʣʣʘʛʝʥʘʟʳ ʠ ʵʣʘʩʪʘʟʳ, ʦʥʠ ʫʣʫʯʰʘʶʪ ʮʝʥʥʦʩʪʴ ʠ ʥʝʞʥʦʩʪʴ 

ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-ʪʢʘʥʥʳʭ ʙʝʣ-

ʢʦʚ  [7, ʩ. 42]. ʊʘʢ, ʙʠʦʩʠʥʪʝʟ ʤʦʣʦʯʥʦʡ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ 

ʙʘʢʪʝʨʠʷʤʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʤʝʡʩʪʚʘ ʣʘʢʪʦʙʘʮʠʣʣ ʠ ʤʠʢʨʦʢʦʢʦʚ) ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʝʞʥʦʩʪʠ ʠ ʩʦʯʥʦʩʪʠ ʤʷʩʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʳʟʳ-

ʚʘʶʪ ʨʘʟʙʫʭʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʳʭʣʝʥʠʶ 

ʪʢʘʥʠ ʠ ʛʠʜʨʦʣʠʟʫ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ [2, ʩ. 86]. ʇʨʠ ʵʪʦʤ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʨʅ) ʩʳʨʴʷ. ɿʘ ʩʯʝʪ 

ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʨʅ ʧʦʚʳʰʘʝʪʩʷ ʠ ʘʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʬʝʨ-

ʤʝʥʪʦʚ ʢʘʪʝʧʩʠʥʦʚ, ʦʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʨʅ ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʚʥʘ      

4,5ï3,8 [2, ʩ. 88; 8, ʩ. 205]. 

ʇʨʠʤʝʥʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʪʘʨʪʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʢʨʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʪʘʙʠʣʴʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʘ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʢʘʢ Staphylococcus carnosus, Staphylococcus xylosys, Lactobacillus 

curvatus, Debaryomyces hansenii, Pediococcus pentosaceus [4, ʩ. 129]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʢʦʥʩʦʨʮʠʫʤʦʚ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʷʩʥʦʝ ʩʳʨʴʝ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʨʘʱʠʚʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʠʣʠ 

ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʚʝʨʜʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʛʣʶʢʦʟʳ. ɻʦʪʦʚʳʝ ʩʨʝʜʳ ʨʘʟʣʠ-

ʚʘʣʠ ʧʦ ʯʘʰʢʘʤ ʇʝʪʨʠ, ʜʘʣʝʝ ʟʘʩʝʠʚʘʣʠ ʢʫʣʴʪʫʨʳ ʥʘ ʩʪʝʨʠʣʴʥʫʶ ʧʠʪʘ-

ʪʝʣɹʥʫʶ ʩʨʝʜʫ ʠ ʧʦʤʝʱʘʣʠ ʯʘʰʢʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Üʉ  

[1, ʩ. 150]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʷʩʥʦʤ ʩʳʨʴʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʠʭ ʧʦʤʦɦ ʴʶ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʙʝʣʢʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʷʩʥʦʤ ʩʳʨʴʝ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʦʜʝʣʴʥʳʝ ʬʘʨʰʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ 50 % ʛʦʚʷʜʠʥʳ ʚʪʦʨʦʛʦ 

ʩʦʨʪʘ ʠ 50 % ʩʚʠʥʠʥʳ ʧʦʣʫʞʠʨʥʦʡ, ʚ ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠʩʴ ʠʩʩʣʝʜʫʝʤʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɸʢʪʠʚʘʮʠʷ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʤ ʙʦʢʩʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʢʦʥʪʨʦʣʶ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ [6, ʩ. 37].  



48 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʩʪʘʨʪʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚ-

ʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩ ʥʘʠʙʦʣʝʝ ʚʘʞ-

ʥʳʤʠ ʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ (ɺʉʉ), ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ 

ʠʟʤʝʥʝʥʠʷ ʨʅ ʬʘʨʰʘ [5, ʩ. 78]. 

ʉʥʠʞʝʥʠʝ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ pH ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ pH ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʦʩʪ ʢʫʣʴ-

ʪʫʨ Lactobacillus curvatus, Pediococcus pentosaceus ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫ-

ʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ pH ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ. ʉʥʠʞʝʥʠʝ pH ʩʚʷʟʘʥʦ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦ-

ʣʦʯʥʦʡ ʢʠʩʣʦʪʳ. ʄʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʘ ʠ 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʜʠʬʬʫʟʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʘʥʪʠ-

ʤʠʢʨʦʙʥʦʤʫ ʜʝʡʩʪʚʠʶ, ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʪʴ ʙʝʣʢʠ, ʫʩʢʦ-

ʨʷʪʴ ʩʦʟʨʝʚʘʥʠʝ ʤʷʩʘ, ʨʘʟʨʳʭʣʷʪʴ ʢʦʣʣʘʛʝʥʦʚʦʝ ʧʫʯʢʠ, ʨʝʛʫʣʠʨʦʚʘʪʴ 

pH ʠ ʚʢʫʩ. 

ɺʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʥʠ-

ʞʝʥʠʝ ʨʅ ʤʦʜʝʣʴʥʳʭ ʬʘʨʰʝʡ ʩ ʢʫʣʴʪʫʨʘʤʠ Debaryomyces hansenii, 

Staphylococcus carnosus, Staphylococcus xylosys ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʟʥʘʯʠ-

ʪʝʣɹʥʦ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʝʣʢʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ɺʉʉ, ʯʝʤ ʙʝʣʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙ-
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ʥʦʩʪʴ ʞʠʣʦʚʘʥʥʦʛʦ ʤʷʩʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʩʦʨʪʥʦʩʪʠ ʤʷʩʥʦ-

ʛʦ ʩʳʨʴʷ [5, ʩ. 79; 9, ʩ. 195]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦ-

ʜʝʣʴʥʳʭ ʬʘʨʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ɺʉʉ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ 

ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦ ʚʣʘʛʦʩʚʷ-

ʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʠʞʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʜʝʣʴʥʳʭ ʬʘʨʰʝʡ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʧʳʪʥʳʭ ʢʫʣʴʪʫʨ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ɺʉʉ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ.  

ɺʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʳʨʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʩʳʨʴʷ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ [7, ʩ. 43].  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦ-

ʜʝʣɹʥʳʭ ʬʘʨʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʚ ʤʦʜʝʣʴʥʳʡ ʬʘʨʰ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ɺʋʉ, ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʫ ʢʠʩʣʦʪʦ-

ʦʙʨʘʟʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Lactobacillus curvatus, Pediococcus 

pentosaceus. 
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ʈʠʩʫʥʦʢ 3 ï ʀʟʤʝʥʝʥʠʝ ɺʉʉ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ 

 

ɺʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨ Lactobacillus curvatus, Pediococcus pento-

saceus ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʨʅ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʫʶ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ. ɺʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨ Debaryomyces hansenii, Staphylo-

coccus carnosus, Staphylococcus xylosys ʥʝ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝ-

ʥʠʷ ʨʅ, ɺʉʉ ʠ ɺʋʉ ʤʦʜʝʣʴʥʦʛʦ ʬʘʨʰʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʝr 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʪʯʠʥʥʳʭ ʧʨʦʜʫʢʪʦʚ.  
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USE OF STARTING CULTURES IN THE HAM PRODUCTION 

TECHNOLOGY  

 

Keywords: biotechnology, ham, production, starting culture, tech-

nical requirements. 

 

 Annotation. Today creation of the technologies, allowing to reduce 

cost of production of meat products is actual, thus guaranteeing to the con-

sumer preservation of the set quality standards. With the development of 

biotechnology development and deployment of the new technologies focused 

on an intensification of a complex of difficult biochemical transformations 

which proceed in meat raw materials by production of sausage products 

became possible. 
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ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ  

ʆʇʊʀʄʀɿɸʎʀʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʃʀʅʀʁ  

ʇʆʉɽɺɸ ʀ ʆʇʈʓʉʂʀɺɸʅʀʗ ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ  

ʅɸ ʆʉʅʆɺɽ ʕʅɽʈɻʆʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀʗ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʨʳʩʢʠʚʘʥʠʝ, ʧʦʩʝʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʪʝʭʥʦʛʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘ-

ʪʨʘʪʳ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦ-

ʚʝʨʢʠ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ. 

   

ɺ ʫʩʣʦʚʠʷʭ ʚʩʪʫʧʣʝʥʠʷ ʈʦʩʩʠʠ ʚ ɺʊʆ ʚʦʧʨʦʩ ʵʥʝʨʛʦʸʤʢʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʩʪʘʣ ʚʳʩʪʫʧʘʪʴ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠ-

ʤʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʸʤʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʩʳʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʦʛʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʵʪʦʤʫ ʝʱʸ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝ-

ʙʫʝʪʩʷ ʚʚʝʩʪʠ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ɿʘ ʪʘʢʦʡ 

ʢʨʠʪʝʨʠʡ ʙʳʣ ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (K) [2, ʩ.12], ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʢʫʧʘʝʤʦʩʪʴ 

ʟʘʪʨʘʯʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ: 

ɺʍ

ɺʓʍ

E

E
K = ,                                                (1) 

ʛʜʝ 
ɺʓʍ

E   ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ 

( YE
ɺʓʍ

Ö=a ), ʄɼʞ/ʛʘ; Ŭ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʄɼʞ/ʪ; Y  ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʪ/ʛʘ;
 ɺʍ

E   ʢʦʣʠʯʝʩʪʚʦ ʪʝʭ-
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ʥʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʄɼʞ/ʛʘ. 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʷʚʣʷʝʪʩʷ ʩʳʨʴʸʤ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʠʟ ʢʦʪʦʨʦ-

ʛʦ ʧʦʣʫʯʘʶʪ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ï ʩʘʭʘʨ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʯʸʪʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʂ ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʫʯʠʪʳʚʘʪʴ ʵʥʝʨʛʠʶ ʩʦʜʝʨʞʘʱʫʶʩʷ ʥʝ ʚ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ, ʘ ʚ ʩʘʭʘʨʝ, ʧʦʣʫʯʝʥʥʦʤ ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʨʥʝʧʣʦ-

ʜʦʚ: 

100)( ·ÖÖÖ= ʠʟʚʩʘʭ

ʩʘʭ

ɺʓʍ KCYeE  ,                              (2) 

ʛʜʝ 
ʩʘʭ

ɺʓʍ
E

 
 ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʘʭʘʨʝ, ʄɼʞ/ʛʘ;        

ecʘʭ  ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ, ʄɼʞ/ʪ; ʉ  ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ, %; Kʠʟʚ  ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʩʘʭʘʨʘ. 

ʇʦʣʥʳʝ ʟʘʪʨʘʪʳ ʪʝʭʥʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ, ʄɼʞ/ʛʘ: 

ʚʝʱʯʝʣʪʝʭɺʍ
EEEE ++=

 

,                                 (3) 

ʛʜʝ Eʪʝʭ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; Eʯʝʣ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʞʠʚʦʛʦ ʪʨʫʜʘ; 

Eʚʝʱ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʭʦʜʦʤ ʚʝʱʝʩʪʚ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʩʝʤʝʥʘ, ʫʜʦʙʨʝʥʠʷ 

ʠ ʜʨ.). 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʘʩʧʝʢʪʳ ʵʥʝʨʛʝʪʠʢʠ 

ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭ-ʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦ-

ʚʠʷʭ ʩʝʟʦʥʘ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʨʝʝhʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʦʩʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʚʷʟʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠ-

ʚʘʪʴ ʦʙʲʸʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʝ-ʟʝʨʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʪʝʭʥʦʛʝʥʥʦʡ 

ʵʥʝʨʛʠʠ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʬʦʨʤʘ-

ʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝ-ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘ-

ʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʫʢ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʝʟʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

.min)

(
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ʇʨʠ ʫʩʣʦʚʠʷʭ: 

- ʧʦ ʪʝʤʧʫ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ: 

;ʦʨʛiʤiʛjʩʤiʩʤijij

ʧʨ

nii KKKKWK ÖÖÖÖÖ=Q²Q  

- ʦʙʲʝʤʳ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʜʦʣʞʥʳ ʙʳʪʴ ʚʧrʦʣʥʝʥʳ: 

tii

Ii

i
t

D

Í

Q²DÖQä                    ;);( TtIi ÍÍ  

- ʪʨʘʢʪʦʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʘʛʨʝʛʘʪʦʚ: 

;
ijdi

KKK ²+  

- ʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʥʝʠʟʚʝʩʪʥʳʭ: 

;0;0;0;0 >>>>
ijodi

KKKK  

- ʩʘʭʘʨʠʩʪʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʫʙʦʨʢʠ: 

.
min

CC
i
²  

ʂʦʨʥʝʧʣʦʜʳ, ʫʙʨʘʥʥʳʝ ʩ ʧʦʣʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʝ ʥʘ ʟʘʚʦʜ,  

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ  ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

[1, ʩ. 2]: ʩʘʭʘʨʠʩʪʦʩʪʴ Ó 14 %; ʟʘʛʨʷʟʥʸʥʥʦʩʪʴ Ò 15 %; ʩʦʜʝʨʞʘʥʠʝ ʟʝ-

ʣʸʥʦʡ ʤʘʩʩʳ Ò 3 %; ʩʦʜʝʨʞʘʥʠʝ ʫʚʷʜʰʠʭ ʢʦʨʥʝʧʣʦʜʦʚ Ò 5 %; ʩʦʜʝʨʞʘ-

ʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʩ ʩʠʣʴʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ Ò 12 %. 

ɺ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

i  ʚʠʜʳ ʨʘʙʦʪ; j  ʚʠʜʳ ʘʛʨʝʛʘʪʦʚ; ȹti  ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ i-ʛʦ ʚʠʜʘ;       

l, d, ʦ, a, s  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʨʢʠ ʪʨʘʢʪʦʨʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥ, ʩʮʝʧʦʢ, ʘʚʪʦʤʦʙʠʣʝʡ, ʩʚʝʢʣʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ; Kijȹt  ʢʦ-

ʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ j-ʛʦ ʪʠʧʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ i-ʦʡ ʤʝʭʘ-

ʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ȹt-ʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ; Kl; Ka; Ks; Kd  ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʠʩʢʦʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ, ʩʚʝʢʣʦʫʙʦʨʦʯ-

ʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, ʩʮʝʧʦʢ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ; 

Nijȹt ï ʯʠʩʣʦ ʨʘʙʦʯʠʭ,  ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʳʧʦʣʥʝʥʠʠ j -ʤ ʘʛʨʝʛʘʪʦʤ i-ʡ 

ʨʘʙʦʪʳ ʚ ȹt-ʡ ʧʝʨʠʦʜ ʩʝʟʦʥʘ; I  ʤʥʦʞʝʩʪʚʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʠ ʫʙʦʨʢʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ;   

T, J, T, L, A, S, D, O   ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʥʦʞʝʩʪʚʦ ʧʝʨʠʦʜʦʚ ʚʳʧʦʣʥʝ-

ʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʤʥʦʞʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ, ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦ-

ʤʦʙʠʣʝʡ, ʩʚʝʢʣʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, 

ʤʘʨʦʢ ʩʮʝʧʦʢ; 
n

tij
E

D
 ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠj -ʛʦ ʘʛʨʝʛʘʪʘ, ʥʘ i-ʡ ʨʘ-
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ʙʦʪʝ ʚ ȹt-ʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ; 
ʞ

tij
E

D
 ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʞʠʚʦʛʦ ʪʨʫʜʘ ʥʘ    

j -ʦʤ ʘʛʨʝʛʘʪʝ, ʥʘ i-ʡ ʨʘʙʦʪʝ ʚ ȹt-ʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ; 
k

o

k

d

k

s

k

a

k

l
EEEEE ;;;;

 
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ, ʩʚʝʢʣʦʫʙʦ-

ʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʩʮʝʧʦʢ; Qiȹt  ʦʙ̡-

ʸʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ i-ʛʦ ʚʠʜʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʟʘ ʧʝʨʠʦʜ ȹt; Ūi  

ʬʘʢʪʠʯʝʩʢʠʡ ʪʝʤʧ ʚʳʧʦʣʥʝʥʠʷ i-ʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ; 
ʧʨ

ni
Q

 
 

ʪʝʤʧ ʚʳʧʦʣʥʝʥʠʷ i-ʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ, ʜʠʢʪʫʝʤʳʡ ʩʢʣʘʜʳ-

ʚʘʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʩʝʟʦʥʘ; Wʩʤij  ʩʤʝʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʘʛʨʝʛʘʪʘ j -ʛʦ ʪʠʧʘ ʥʘ ʨʘʙʦʪʝ i-ʛʦ ʚʠʜʘ; H  ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʠʠ, ʚʣʦʞʝʥʥʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ; Ci  ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʚʝʢʣʳ ʥʘ i-ʤ ʧʦʣʝ ʥʘ ʥʘʯʘʣʦ 

ʫʙʦʨʢʠ; Cmin  ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʜʣʷ ʫʙʦʨʢʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʚʝʢ-

ʣʳ; aʩʘʭ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʩʘʭʘʨʘ; ʇʉi   ʧʦʪʝʨʠ ʩʘʭʘʨʘ ʦʪ 

ʥʘʨʫʰʝʥʠʷ ʩʨʦʢʦʚ i-ʡ ʧʦʣʝʚʦʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʩʝʟʦʥʘ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʘʜʘʧʪʘʮʠʠ ʚ ʆʆʆ çɸʛʨʦʬʠʨ-

ʤʝ çɿʦʣʦʪʦʡ ʢʦʣʦʩè ʛ. ʉʝʨʛʘʯ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʚʝʩʝʥʥʠʭ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʣʥʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʪʠʧʘ 2
3
. 

ʇʘʨʘʤʝʪʨʘʤʠ ʚʳʭʦʜʘ ʤʦʜʝʣʠ ʷʚʣʷʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʙʦʙ-

ʱʸʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʛʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʭ1, ʩʪʝʧʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʭ2, ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʭ3. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʘʣʛʦʨʠʪʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʦʢʘʟʘ-

ʣʘ, ʯʪʦ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʢʘʞʜʳʡ ʛʦʜ ʨʘʟʣʠʯʥʘ, ʪʘʢ ʢʘʢ ʦʙʲʸʤʳ 

ʠ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʝʞʝʛʦʜʥʦ ʢʦʨʨʝʢʪʠʨʫ-

ʶʪʩʷ ʩʢʣʘʜʳʚʘʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶ-

ʩʪʨʘʮʠʠ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʨʘ-

ʙʦʪ, ʚ ʩʨʦʢʠ, ʜʠʢʪʫʝʤʳʝ ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʝʟʦʥʘ, ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ. 
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʩʝʚʥʳʭ ʨʘʙʦʪ, ʜʥʠ
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ʧʨʷʤʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ

ʧʨʷʤʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ

ʢʦʩʚʝʥʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ

ʢʦʩʚʝʥʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʠ

ʪʝʭʥʠʢʠ

 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʚʝʩʝʥʥʠʭ 

ʧʦʩʝʚʥʳʭ ʨʘʙʦʪʘʭ (ʘ) ʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʙ)   

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 
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ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʦʢʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʫʨʦʚʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʣʠʥʠʷʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ ʚʳʙʦʨʝ 

ʩʪʨʘʪʝʛʠʠ ʚʝʜʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ. ʀʟ ʨʠʩʫʥʢʘ 2 ʥʘʛʣʷʜʥʦ 

ʚʠʜʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʫʜʝʣʴʥʳʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʷʚʣʝ̫ʪʩʷ ʚ ʩʝʟʦʥʳ, ʢʦʛʜʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʞʘʪʳʝ 

ʩʨʦʢʠ.  
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12 ʜʥʝʡ

ʈʠʩʫʥʦʢ 2  ï ɺʣʠʷʥʠʝ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʝʟʦʥʳ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʜʣʷ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʩʝʟʦʥʘ, ʘ ʪʘʢ-

ʞʝ ʩʦʩʪʘʚ ʠ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ (ʪʘʙʣ. 1). 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʡ ʧʨʦʮʝʩʩ ʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʧʨʝʜʝʣʷ-

ʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʠ ʫʨʦʚʝʥʴ ʪʝʭʥʦʛʝʥʥʳʭ ʟʘ-

ʪʨʘʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʚʝʥʴ-

ʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʩʝʟʦʥʘ (ʪʘʙʣ. 2).  

 

 

ʊʘʙʣʠʮʘ 1 ï ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʧʪʠʤʘʣʴʥʳʭ  
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ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ  

ʥʘ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ (S = 8 000 ʛʘ) 

 

ʇʘʨʘʤʝʪʨ  

ʤʦʜʝʣʠ 
ʊʠʧ ʩʝʟʦʥʘ ʋʨʘʚʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʕʥʝʨʛʦʟʘʪʨʘʪʳ, 

ʄɼʞ/ʛʘ 
    ɺʝʩʝʥʥʠʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ 

ʇʨʷʤʳʝ  ʋʧʨ= 2669,1 ï 101,2Ŀʭ1  ï 111,6Ŀʭ2  ï 202,4Ŀʭ3 

ʂʦʩʚʝʥʥʳʝ  ʋʢʦʩ = 980,7 ï 48,0Ŀʭ1  ï 52,9Ŀʭ2  ï 96,1Ŀʭ3 

 ʆʧʨʳʩʢʠʚʘʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʇʨʷʤʳʝ  ʋʧʨ= 305,6 ï 19,0Ŀʭ1  ï 19,4Ŀʭ2  ï 65,3Ŀʭ3 

ʂʦʩʚʝʥʥʳʝ  ʋʢʦʩ = 286,1 ï 17,8Ŀʭ1  ï 18,2Ŀʭ2  ï 61,2Ŀʭ3 

ʆʧʪʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʄʊɸ, ʰʪ. 

ʊʠʧ ʩʝʟʦʥʘ ʋʨʘʚʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ɺʝʩʝʥʥʠʝ ʤʝʭʘ-

ʥʠʟʠʨʦʚʘʥʥʳʝ 

ʨʘʙʦʪ  r

ʊʝʧʣʳʡ ʋ = 128,9 ï 8,9Ŀʭ1  ï 9,6Ŀʭ2  ï 17,9Ŀʭ3 

ʉʨʝʜʥʠʡ ʋ = 97,4 ï 6,4Ŀʭ1  ï 7,1Ŀʭ2  ï 12,6Ŀʭ3 

ʍʦʣʦʜʥʳʡ ʋ = 84,0 ï 5,3Ŀʭ1  ï 5,8Ŀʭ2  ï 11,0Ŀʭ3 

ʆʧʨrʩʢʠʚʘʥʠʝ 

ʩʘʭʘʨʥʦʡ  

ʩʚʝʢʣʳ ʧʨʦʪʠʚ 

ʩʦʨʥʷʢʦʚ 

ʊʝʧʣʳʡ ʋ = 22,3 ï 1,3Ŀʭ1  ï 1,3Ŀʭ2  ï 4,8Ŀʭ3 

ʉʨʝʜʥʠʡ ʋ = 20,0 ï 1,3Ŀʭ1  ï 1,3Ŀʭ2  ï 4,0Ŀʭ3 

ʍʦʣʦʜʥʳʡ ʋ = 18,0 ï 1,0Ŀʭ1  ï 1,0Ŀʭ2  ï 3,8Ŀʭ3  + 

0,3Ŀʭ13  + 0,3Ŀʭ23 

 

ʅʘ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʨʝʙʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʭʦʣʦʜ-

ʥʳʡ. ʊʘʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ ʠ ʧʦʩʝʚʘ ʩʘʭʘʨ-

ʥʦʡ ʩʚʝʢʣʳ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ ʧʨʠ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʥʝʦʙʭʦʜʠʤʦ 12 ʠ 72 ʘʛʨʝʛʘʪʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʪʦ ʚ ʭʦʣʦʜʥʳʡ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 8 ʠ 47 ʘʛʨʝʛʘʪʦʚ. 

ʊʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ. ʂ ʧʨʠʤʝʨʫ, ʥʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʢʫʣʴʪʠ-

ʚʘʮʠʠ ʠ ʧʦʩʝʚʝ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʨʝʜʥʠʡ ʩʝʟʦʥ ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʘʛʨʝʛʘʪʦʚ ʨʘʚʥʦ 9 ʠ 54 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʧʨʠ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 

5 ʠ 31 ʘʛʨʝʛʘʪʘ.  
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ʊʘʙʣʠʮʘ 2 ï ʊʨʝʙʫʝʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʚʝʥʴʝʚ  ʥʘ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʚ ʨʘʟʥʳʝ ʧʦ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʝʟʦʥʳ (S = 8 000 ʛʘ) 

 

ʅʘ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʚʩʭʦʜʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ, ʥʘʙʣʶʜʘʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ.  ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙ-

ʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʪʘʢʞʝ ʫʤʝʥʴʰʘʶʪʩʷ ʦʪ ʪʝʧ-

ʣʦʛʦ ʩʝʟʦʥʘ ʢ ʭʦʣʦʜʥʦʤʫ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʦʧʨʳʩ-

ʢʠʚʘʪʝʣʝʡ ʚ ʩʝʟʦʥ ʩ ʪʝʧʣʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 26 ʘʛʨʝʛʘʪʦʚ, ʚ ʩʝ-

ʟʦʥ ʩ ʭʦʣʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 11 ʘʛʨʝʛʘ-

ʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʚʝʢ-

ʣʦʚʦʜʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʝʩʝʥʥʠʭ ʧʦ-

ʣʝʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʳʡ 14,1 %. ʇʨʠ ʵʪʦʤ ʦʙʱʠʝ ʫʜʝʣʴ-

ʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʩʦʢʨʘʱʘʶʪʩʷ ʦʪ 1 023 ʄɼʞ/ʛʘ  ʧʨʠ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʚ ʭʦʣʦʜʥʳʡ ʚʣʘʞʥʳʡ ʩʝʟʦʥ ʜʦ          

6 447 ʄɼʞ/ʛʘ ʚ ʪʝʧʣʳʡ  ʩʫʭʦʡ ʩʝʟʦʥ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʠʢʠ. 

ʊʝʭʥʦʣʦʛʠʯʝ-

ʩʢʘʷ 

ʦʧʝʨʘʮʠʷ 

ʄʊɸ, ʚʭʦʜʷʱʠʝ  

ʚ ʩʦʩʪʘʚ ʟʚʝʥʘ 

ʂʦʣʠʯʝʩʪʚʦ ʄʊɸ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ  

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʰʪ. 

ʪʝʧʣʳʡ ʩʨʝʜʥʠʡ ʭʦʣʦʜʥʳʡ 

ʋʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ 

ʥʠʟ-

ʢʠʡ 

ʚʳʩʦ-

ʢʠʡ 

ʥʠʟ-

ʢʠʡ 

ʚʳʩʦ-

ʢʠʡ 

ʥʠʟ-

ʢʠʡ 

ʚʳʩʦ-

ʢʠʡ 

ɺʝʩʝʥʥʠʝ ʧʦʣʝʚʳʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ 

ʇʨʝʜʧʦʩʝʚʥʘʷ 

ʢʫʣʴʪʠʚʘʮʠʷ 

John Deere 

8420+Lemken 

Kompaktor-800 

12 7 9 5 8 5 

ʇʦʩʝʚ ʩʘʭʘʨ-

ʥʦʡ ʩʚʝʢʣʳ 

ʄʊɿ-82+ Monopil 

SE-12 
72 41 54 31 47 27 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʦʪʠʚ ʩʦʨʥʷʢʦʚ 

ʊʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʘ ʚʦʜ  r
ʄʊɿ-1221+ʈɾʊ-10 9 5 8 4 7 4 

ʆʧʨʳʩʢʠʚʘʥʠʝ  ʄʊɿ-82 + RAU 

Sprido Train 
26 14 24 12 22 11 
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MATHEMATICAL  MODEL  OF OPTIMIZATION  OF 

TECHNOLOGICAL  LINE S OF PLANTING  AND SPRAYING OF 

SUGAR BEET BASED ON ENERGY RESOURCES ECONOMY  

 

Keywords: energy efficiency factor, mathematical model, spraying, 

planting of sugar beet, technogenic energy, energy equivalent, energy costs. 

 

Annotation. A mathematical model of energy assessment of mech-

anized processes of cultivating of sugar beet is made. Presented the main 

results of the production test and simulation modeling for use wile mecha-

nized works in spring. 

 

ɼɽʅʎʆɺ ʄʀʍɸʀʃ ʅʀʂʆʃɸɽɺʀʏ ï ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ, ʅʠʞʝ-

ʛʦʨʦʜʩʢʘ  ̫ʛʦʩʫʜʘʨʩʪʚʝʥʥʘ ̫ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘ  ̫ʘʢʘʜʝʤʠ,̫ ʈʦʩ-

ʩʠʷ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, (maikl71988@mail.ru) 
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ʆʊʉɽʀɺɸʅʀɽ ʌɸʂʊʆʈʆɺ  

ʇʈʀ ʇʃɸʅʀʈʆɺɸʅʀʀ ʕʂʉʇɽʈʀʄɽʅʊɸ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʥʦʞ, ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʫʨʦ-

ʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ, ɻ ʢʩʧʝʨʠʤʝʥʪ, ʬʘʢʪʦʨ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʚʳʙʦ-

ʨʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʪ-

ʢʣʠʢ. ʋʢʘʟʘʥʳ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ 

ʦʪʩʝʠ-ʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʜʘʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷ-

ʱʝʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ. 

 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʚʳʜʝ-

ʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʪʨʫʜʘ, ʚʨʝ-

ʤʝʥʠ ʠ ʩʨʝʜʩʪʚ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʣʘʥʦʚ ʦʪʩʝʠʚʘʶʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

ï ʚʳʷʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝ-

ʪʦʜʦʚ ʦʪʩʝʠʚʘʥʠʷ ʬʘʢʪʦʨʦʚ; 

ï ʠʩʢʣʶʯʝʥʠʝ ʥʘʠʤʝʥʝʝ ʧʨʠʛʦʜʥʳʭ ʤʝʪʦʜʦʚ ʦʪʩʝʠʚʘʥʠʷ ʬʘʢ-

ʪʦʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

ï ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʛʦ ʩʧʦʩʦʙʘ ʦʪʩʝʠʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

(ʧʦ ʤʠʥʠʤʫʤʫ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ, ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝ-

ʤʳʭ ʜʘʥʥʳʭ, ʧʦ ʧʨʦʩʪʦʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʩʝʠʚʘʥʠʷ); 

ï ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʝ; 

ï ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʠ ʠʭ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʦʤ (ʤʠʥʠʤʘʣʴ-

ʥʦʤ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦʤ) ʟʥʘʯʝʥʠʠ ʦʪʢʣʠʢʘ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʣʘ 

ʚʩʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʦʪʢʣʠʢ ʬʘʢʪʦʨʳ. 
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ʆʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʤʦʜʝʣʠ ʥʝ ʧʦʟʚʦʣʠʪ 

ʜʘʪʴ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʷʚʣʝʥʠʷʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʦʙʲʝʢʪʝ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝ-ʨʝʜʴ, ʧʦʚʣʝʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ ʚ ʨʝʰʝʥʠʷʭ, ʧʨʠʥʠʤʘʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ. ʂ ʧʨʠʤʝʨʫ, ʥʘʡʜʝʥʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʦʪʢʣʠʢʘ ʦʢʘʞʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥʥʳʤ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ-

ʛʦ. ʄʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʥʝ ʚʩʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ 

ʧʨʘʚʠ-ʣʦ, ʷʚʣʷʶʪʩʷ ʥʝʘʜʝʢʚʘʪʥʳʤʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʜʝʣʴ ʚʢʣʶʯʘʣʘ 

ʪʦʣʴʢʦ ʜʦʤʠʥʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʧʨʠʤʝʥʷʶʪ ʦʪʩʝʠʚʘʶʱʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʪʩʝʠ-

ʚʘʶʱʝʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦ-

ʜʦʚ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʪʩʝʠʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶ-

ʱʠʭ ʥʘ ʚʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ, ʥʦ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʙʳʯʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʠ ʧʨʠ ʙʦʣʴ-

ʰʦʤ ʯʠʩʣʝ ʧʝʨʝʤʝʥʥʳʭ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʳʪʦʚ ʠ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʩʫʱʝ-

ʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

çʰʫʤʦʚʦʤ ʬʦʥʝè ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʦʪʩʝʠʚʘʶʱʠʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1, ʩ. 152; 2, ʩ. 

145; 3, ʩ. 28; 4, ʩ. 172; 5, ʩ 111; 6, ʩ. 315; 7, ʩ. 88; 9, 481], ʚ̫ʣʷʶʪʩʷ: 

1) ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

2) ʥʘʩʳʱʝʥʥʳʝ ʧʣʘʥʳ ʜʨʦʙʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

3) ʧʣʘʥʳ ʇʣʘʢʝʪʪʘïɹʝʨʤʘʥʘ; 

4) ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʙʘʣʘʥʩʘ; 

5) ʨʘʥʛʦʚʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ; 

6) ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

7) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʪʩʝʠʚʘʥʠʝ. 

1. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʣʠʥʝʡʥʦʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʳʪʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝ-

ʥʠ [9, ʩ. 209, 258]. 

2. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʠʥʝʡʥʳʝ ʵʬʬʝʢʪʳ. ʅʝ-

ʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʙʣʶʜʝʥʠʝ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʥʝ ʚʩʝʛʜʘ 

ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [9, ʩ. 231]. 
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3. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʥʦʚ ʇʣʘʢʝʪʪʘïɹʝʨʤʘʥʘ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʦʙʨʘʙʦʪʢʝ, ʘ ʣʠʥʝʡʥʳʝ 

ʬɻʬʝʢʪʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [9, ʩ. 259]. ɼʘʥʥʳʝ 

ʧʣʘʥʳ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʠʙʦʣʴ-

ʰʝʡ ʜʠʩʧʝʨʩʠʠ ʩʨʝʜʠ ʚʩʝʭ ʜʠʩʧʝʨʩʠʡ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩ-

ʩʠʠ. ʇʣʘʥʳ ʷʚʣʷʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ [7, ʩ. 184]. 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʘ ʩʣʫʯʘʡʥʦʛʦ ʙʘʣʘʥʩʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʧʨʠʤʝʥʠʤ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ; ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦ-

ʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ; ʧʨʠʤʝʥʠʤ, ʢʦʛʜʘ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʯʠʩ-

ʣʦ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ, ʚʟʷʪʳʭ 

ʧʦʜ ʧʦʜʦʟʨʝʥʠʝ [9, ʩ. 209, 259]. 

5. ʈʘʥʛʦʚʘʷ ʦʮʝʥʢʘ (ʘʧʨʠʦʨʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ), ʧʦ ʤʥʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ [2, ʩ. 35], [3, ʩ. 29], [5, ʩ. 53], 

[9, ʩ. 260], ʟʘʯʘʩʪʫʶ ʜʘʝʪ ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢ ʪʦʤʫ ʞʝ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʪʨʫʜʦʝʤʢʠʝ ʠ ʛʨʦʤʦʟʜʢʠʝ ʨʘʩʯʝʪʳ. 

6. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ 

ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʣʠʥʝʡʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥ-

ʥʳʤʠ  [3, ʩ. 46]. 

7. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʪʩʝʠʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ [2, ʩ. 264]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠ-ʤʝʥʷʪʴ ʧʣʘʥ ʇʣʘʢʝʪʪʘïɹʝʨʤʘʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴ ʁʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʘʨʷʜʫ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʳʪʦʚ. 

ʇʨʠ ʫʧʨʦʯʥʝʥʠʠ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʫʙʦʨʦʯʥʳʭ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʭʨʦʤʦʚʦʛʦ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʣʫʯʝʥʠʠ ʩʣʦʷ ʩ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ ʠʟʥʘʰʠʚʘʥʠʶ. 

ɼʣ̫ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʟʥʦʩʦʩʪʦʡʢʦʝ ʧʦʢʨʳʪʠʝ ʩ ʦʧʪʠʤʘʣʴ-

ʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦ-

ʢʨʳʪʠʷ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ. 

ʇʨʦʚʝʜʷ ʨʷʜ ʦʧʳʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʫʩʪʘʥʦʚʢʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘh ʠʥ 

[8], ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʩʝʤʠ ʬʘʢʪʦʨʦʚ ʥʘ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. ʀʩʩʣʝʜʦʚʘ-
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ʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʤʘʰʠʥʝ ʪʨʝʥʠʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʘ 77 ï ʄʊ1 ɻʆʉʊ 10198-78 (ʨʠʩ. 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʘʰʠʥʘ ʪʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʘ 77-ʄʊ1 

 

ʀʟ ʥʦʞʝʡ ʨʦʪʘʮʠʦʥʥʦʡ ʢʦʩʠʣʢʠ ʙʳʣʠ ʚʳʨʝʟʘʥʳ ʦʙʨʘʟʮʳ ʩ ʨʘʟ-

ʤʝʨʘʤʠ 5Ĭ8Ĭ25 ʤʤ (ʨʠʩ. 2).  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʙʨʘʟʝʮ ʥʦʞʘ ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʥʦʞʠ ʥʘʥʦʩʠʣʩʷ ʩʣʦʡ ʭʨʦʤʘ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʯʝʪʘʥʠʝʤ ʫʨʦʚʥʝʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ  ʚʩʝʛʦ 15 ʚʘʨʠʘʥʪʦʚ 

(ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 ï ʇʣʘʥʠʨʦʚʘʥʠʝ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ [7, ʩ. 188] 

 

ʌʘʢʪʦʨ 
ɸ, 

ʤʢʤ 

ɹ, 

ɸ/ʜ

ʤ
2
 

ɺ, 

Üʉ 
ɻ 
ɼ, 

Ra 
ɽ 

ɾ, 

H2SO4 

Crʆ3 

ʌʠʢʪʠʚʥʳʝ 

ʬʘʢʪʦʨʳ 

Y, 

ʤʛ 

ʆʩʥʦʚʥʦʡ 

ʫʨʦʚʝʥʴ 
20 55 60 ï 35 ï 1:125 

ʀʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 
15 25 10 ï 15 ï 1:25 

ʅʠʞʥʠʡ ʫʨʦ-

ʚʝʥʴ (ï) 
5 30 50 ʥʝʪ 20 ʥʝʪ 1:100 

ɺʝʨʭʥʠʡ 

ʫʨʦʚʝʥʴ (+) 
35 80 70 ʝʩʪʴ 50 ʝʩʪʴ 1:150 

ʂʦʜ x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 y 

ʆʧʳʪ 1 + + ï + + + ï ï ï + ï 350 

2 ï + + ï + + + ï ï ï + 401 

3 + ï + + ï + + + ï ï ï 370 

4 ï + ï + + ï + + + ï ï 434 

5 ï ï + ï + + ï + + + ï 446 

6 ï ï ï + ï + + ï + + + 458 

7 + ï ï ï + ï + + ï + + 416 

8 + + ï ï ï + ï + + ï + 352 

9 + + + ï ï ï + ï + + ï 316 

10 ï + + + ï ï ï + ï + + 399 

11 + ï + + + ï ï ï + ï + 374 

12 ï ï ï ï ï ï ï ï ï ï ï 457 

bi -3
5 

-2
2 

-1
3 

-0
,2

5 

5
,7

5 

-1
,6

 

1
,4

 

5
,1

 

-1
,1

 

-0
,2

5 

2
,2

5 

 

 

ɺ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʦʧʨʘʚʢʝ ʦʙʨʘʟʝʮ ʟʘʢʨʝʧʣʷʣʩʷ ʚ 

ʥʝʧʦʜʚʠʞʥʦʤ ʧʘʪʨʦʥʝ ʤʘʰʠʥʳ ʠ ʧʨʠʞʠʤʘʣʩʷ ʢ ʙʨʫʩʢʫ ʠʟ ʙʝʣʦʛʦ ʵʣʝʢ-

ʪʨʦʢʦʨʫʥʜʘ 25ɸʉʄ2ʂ20ʄ ɻʆʉʊ 27595-88. ɼʘʚʣʝʥʠʝ ʦʙʨʘʟʮʘ ʥʘ ʙʨʫ-

ʩʦʢ ʙʳʣʦ ʧʦʩʪʦʷʥʥʦ ʠ ʩʦʩʪʘʚʣʷʣʦ 0,2 ʄʇʘ. ʏʝʨʝʟ ʢʘʞʜʳʝ 1000 ʮʠʢʣʦʚ 

(ʜʚʦʡʥʳʭ ʭʦʜʦʚ) ʧʨʦʠʟʚʦʜʠʣʩʷ ʟʘʤʝʨ ʚʳʩʦʪʳ ʦʙʨʘʟʮʘ ʤʠʢʨʦʤʝʪʨʦʤ 

ʄʂ-25 ɻʆʉʊ 6507-90 ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʤʤ ʠ ʧʨʦʠʟ-ʚʦʜʠʣʦʩʴ ʚʟʚʝʰʠ-

ʚʘʥʠʝ ʥʘ ʚʝʩʘʭ ɺʃʈ-200 ɻʆʉʊ 24104-80 ʩ ʪʦʯʥʦʩʪʴʶ 0,0001 ʛ. 
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ɺ ʢʘʯʝʩʪʚʝ ʦʪʢʣʠʢʘ ʚʟʷʪʘ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʘ ʦʙʨʘʟʮʘ, ʚʳʨʘʞʝʥ-

ʥʘʷ ʚ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʤʘʩʩʳ, ʛ ï Y. 

ʌʘʢʪʦʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ: 

ɸ ï ʪʦʣɦʠʥʘ ʥʘʥʦʩʠʤʦʛʦ ʩʣʦʷ ʭʨʦʤʘ, ʤʢʤ; 

ɹ ï ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʥʘ ʵʣʝʢʪʨʦʜʘʭ, ɸ/ʜʤ
2
; 

ɺ ï ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʚ ʚʘʥʥʝ, Üʉ; 

ɻ ï ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʜʦ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʷ; 

ɼ ï ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, Ra; 

ɽ ï ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʷ; 

ɾ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʣʠʪʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ [1, ʩ. 52], [2, ʩ. 235], [7, ʩ. 184],   

[9, ʩ. 264], ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ (ʚ ʥʝʡ ʫʢʘʟʘʥʳ ʫʩʣʦ-

ʚʠʷ ʧʝʨʚʦʛʦ ʦʧʳʪʘ) ʩʦʩʪʘʚʣʝʥ ʧʣʘʥ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʇʦʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ ʧʦʣʫʯʘʶʪʩʷ ʩʜʚʠʛʦʤ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʳ-

ʜʫʱʝʡ ʩʪʨʦʢʠ ʥʘ ʦʜʠʥ ʟʥʘʢ ʚʧʨʘʚʦ ʠ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʢʘ 

ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʦʢʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʩʪʨʦʢʝ.  

ʇʦʩʣʝʜʥʷʷ ʩʪʨʦʢʘ ʧʣʘʥʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʦ ʟʥʘ-

ʢʘʤʠ çïè, ʘ ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ ʚ ʧʣʘʥ ʚʚʦʜʷʪ 

ʩʪʦʣʙʝʮ ʩʦ ʚʩʝʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ç+è (ʪʘʙʣ. 1). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ [7, ʩ. 186] ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʚʢʣʶ-ʯʠʪʴ ʚ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 4 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʦʣʙʮʘ ʜʣʷ ʬʠʢ-

ʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʝʨʝʡʜʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʜʨʫʛʦʤʫ ʥʘʩʳʱʝʥʥʦʤʫ 

ʧʣʘʥʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʜʫʙʣʠʨʦʚʘʪʴ ʦʧʳʪʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʤʠʥʠʤʠʟʘ-

ʮʠʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʦ ʧʨʠ ʦʪʩʝʠʚʘʶʱʝʤ ʵʢʩʧʝʨʠʤʝʥ-

ʪʝ.  

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

N

yx

b
U

N

U iU

i

Öä
= =1 ,                          (1)  

 

ʛʜʝ x ï ʬʘʢʪʦʨ; y ï ʦʪʢʣʠʢ ʠʣʠ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ; i ï ʥʦʤʝʨ ʬʘʢ-

ʪʦʨʘ (i = 0, 1, 2, é, k); U ï ʥʦʤʝʨ ʩʪʨʦʢʠ ʠʣʠ ʦʧʳʪʘ; N ï ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʢ ʠʣʠ ʦʧʳʪʦʚ [7, ʩ. 70]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʢʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʧʣʘʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(ʪʘʙʣ. 1), ʦʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ. 
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ʆʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ ʦʧʳʪʘ: 

 

1

1

1

2

2

--

äÖ

=

--

=

kN

bN

S

kN

j
j

y
,                       (2)  

 

ʛʜʝ k ï ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ; j ï ʥʦʤʝʨ ʬʠʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ [7, ʩ. 186]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ 4,962 =
y

S  

ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

N

S
S

y

i
b

2

2 = ,                               (3)  

 

0382 ,S

i
b
= [7, ʩ. 76]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ: 

 

i
bfa

i
b

Stȹ Ö=
- 1

,                       (4)  

 

ʛʜʝ t ï ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ  ʘ (ʙʝ-

ʨʝʤ 0,05) ʠ ʦʪ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f1 (f1 = N ï k ï 1=12 ï 7 ï 

1=4)     [7, ʩ. 125]. 

ʇʨʠ ʘ = 0,05 ʠ f1=4,  t = 2,78 [7, ʩ. 281] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ .9,7=

i
b
ȹ  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʪ. ʝ. ʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ |bi| Ó ȹbi, ʚʳʜʝʣʝʥʳ ʚ ʪʘʙʣ. 1 ʞʠʨʥʳʤ ʢʫʨʩʠʚʦʤ. 

ɼʘʣʴʥʝʡʰʠʤ ʵʪʘʧʦʤ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ 

ʦʩʪʘʚʰʠʭʩʷ 3 ʬʘʢʪʦʨʦʚ: ɸ ï ʪʦʣʠɦʥʘ ʥʘʥʦʩʠʤʦʛʦ ʩʣʦʷ ʭʨʦʤʘ (ʤʢʤ); ɹ 

ï ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʥʘ ʵʣʝʢʪʨʦʜʘʭ (ɸ/ʜʤ
2
); ɺ ï ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʚ 

ʚʘʥʥʝ, (Üʉ). 

ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʩʦʩʪʘʚʠʪʴ ʤʘʪʨʠʮʫ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʜʣʷ ʦʩʪʘʚʰʠʭʩʷ 3 ʬʘʢʪʦʨʦʚ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ 8 
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ʦʧʳʪʦʚ (n
k
 = 2

3 
= 8). ɽʩʣʠ ʞʝ ʥʝ ʧʨʦʚʦʜʠʪʴ ʦʪʩʝʠʚʘʥʠʝ ʤʘʣʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʦʪʢʣʠʢ ʬʘʢʪʦʨʦʚ, ʘ ʩʨʘʟʫ ʩʦʩʪʘʚʠʪʴ ʤʘʪʨʠʮʫ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʜʣʷ 7 ʬʘʢʪʦʨʦʚ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ 128 ʦʧʳʪʦʚ (n
k
 = 2

7 
= 

128).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ 12 ʦʧʳʪʦʚ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʝʪʦʜʦʤ ʇʣʘ-

ʢʝʪʪʘïɹʝʨʤʘʥʘ ʠ 8 ʦʧʳʪʦʚ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʠʪʦʛʦ 

20) ʜʣʷ 3 ʬʘʢʪʦʨʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ 

ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ), ʯʝʤ ʧʨʦʚʝʜʝʥʠʝ 128 ʦʧʳʪʦʚ ʜʣʷ 7 ʬʘʢʪʦʨʦʚ ʙʝʟ ʠʭ 

ʦʪʩʝʠʚʘʥʠʷ. 
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BOLTING  FACTORS IN DESIGN OF EXPERIMENT  

 

Keywords: knife, working body, wear resistant, experiment, factor, 

level of variation.  

 

Annotation. The article describes the basic methods of choice of 

factors that have the most significant effect on the response. Listed the ad-

vantages and disadvantages of the existing methods of bolting factors and 

provided basis for the most suitable choosing for the specific experimental 

conditions as well as an algorithm of planning and conducting screening 

experiments and its results. 
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ʋɼʂ 636.085 

 

ɽ. ɺ.  ʂʆʉʆʃɸʇʆɺɸ
7
 

 

ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɪʄʆɺ ɿɸɻʆʊʆɺʂʀ  

ʀ ʍʈɸʅɽʅʀʗ ʂʆʅʉɽʈɺʀʈʆɺɸʅʅʆɻʆ ʇʃʖʑɽʅʆɻʆ ɿɽʈʅɸ  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʵʨʦʙʥʘʷ ʩʨʝʜʘ, ʚʘʢʫʫʤ, ʚʣʘʞʥʦʩʪʴ, ʜʳ-

ʭʘʥʠʝ, ʟʝʨʥʦ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ, ʧʣʶʱʝʥʠʝ, ʩʢʚʘʞʥʦʩʪʴ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ 

ʟʘʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ, ʚʳʷʚʣʝʥʳ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʨʝh ʝʥʠʷ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʚʣʘʞʥʦʛʦ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʩʧʝʣʦʩʪʠ ʚ ʘʥʘʵ-

ʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʌʠʥʣʷʥʜʠʠ ʦʧʳʪʳ ʧʦ ʩʢʘʨʤʣʠʚʘʥʠʶ ʪʘʢʦʛʦ ʢʦʨʤʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʍʝʣʴʩʠʥʢʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʵʪʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʩʪʘʣ  ʧʨʦʬʝʩʩʦʨ ɸ. ʀ. ɺʠʨʪʘʥʝʥ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ (AIV  ï ʤʝʪʦʜ) 

[9, ʩ. 49].  
ɺ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʶ ʟʘʛʦʪʦʚʢʠ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʧʫʪʝʤ ʢʦʥ-

ʩʝʨʚʠʨʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʚ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʅʀʀ ʤʦʣʦʯʥʦʛʦ ʠ ʣʫʛʦʧʘʩʪ-

ʙʠʱʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʛ. ɺʦʣʦʛʜʘ). ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚʦʛʦ 

ʟʝʨʥʘ ʧʦʣʫʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʥʦ ʠ ʚ 

ʈʦʩʩʠʠ (ʦʩʦʙʝʥʥʦ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ), ʘ ʪʘʢʞʝ ʚ ɹʝʣʘʨʫʩʠ ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʘʭ ʋʢʨʘʠʥʳ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʙʣʘʛʦʜʘʨʷ 

ʨʷʜʫ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʟʘʛʦʪʦʚʢʦʡ ʟʝʨʥʘ ʧʫʪʝʤ ʩʫʰʢʠ. 

ʇʦ ʜʘʥʥʳʤ ʖ. ɻ. ɼʫʙʨʦʚʘ [3, ʩ. 27], ʭʨʘʥʝʥʠʝ ʟʝʨʥʘ ʥʘʟʝʤʥʦ ʚ 

ʧʣʝʥʯʘʪʳʭ ʨʫʢʘʚʘʭ ɸʛ-ɹʘʛ ʧʦ ʦʙʱʠʤ ʟʘʪʨʘʪʘʤ ʥʝ ʫʩʪʫʧʘʝʪ ʭʨʘʥʝʥʠʶ 

ʝʛʦ ʚ ʙʝʪʦʥʥʳʭ ʪʨʘʥʰʝʷʭ, ʥʦ ʥʘ 30 % ʜʝʰʝʚʣʝ, ʯʝʤ ʧʨʠ ʫʙʦʨʢʝ ʟʝʨʥʘ 

ʧʦ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʛʦʪʦʚʢʘ ʟʝʨʥʘ ʚ ʧʣʶʱʝʥʦʤ 

ʚʠʜʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʩʧʦʩʦʙʦʤ. ʇʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʘ, ʝʩʣʠ ʝʛʦ ʧʨʠʥʷʪʴ ʟʘ 100 %, 

ʧʣʁɦ ʝʥʦʝ ʟʝʨʥʦ ʩʦʩʪʘʚʠʪ ʦʪ ʥʝʛʦ 85 %, ʧʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʚ 2,5 ʨʘʟʘ 

ʥʠʞʝ [6, ʩ. 1].  

                                                           
É ʂʦʩʦʣʘʧʦʚʘ ɽ. ɺ., 2014 



72 

 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʭʦʜ 

ʫʙʦʨʢʠ. ɺʣʘʞʥʦʝ ʟʝʨʥʦ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʧʦʩʣʝ 

ʢʦʤʙʘʡʥʘ. ʅʘ ʢʘʞʜʦʡ ʪʦʥʥʝ ʟʝʨʥʘ ʵʢʦʥʦʤʠʪʩʷ 30ï60 ʢʛ ʞʠʜʢʦʛʦ ʪʦʧ-

ʣʠʚʘ, ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʣʴʯʘʪʴ ʟʝʨʥʦ ʧʦʩʣʝ ʩʫʰʢʠ [2, ʩ. 27].  

ʋʙʦʨʢʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʩ ʢʘʞʜʦʛʦ  ʛʝʢ-

ʪʘʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ ʟʝʨʥʘ ʥʘ 5ï10 ʮʝʥʪʥʝʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ 

ʫʙʦʨʢʝ ʚ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ. 
ʇʨʠʥʮʠʧ ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʣʶʱʝʥʦ-

ʛʦ ʟʝʨʥʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʪʨʘʚ. ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʷʚ-

ʣʷʶʪʩʷ: ʦʙʤʦʣʦʪ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʦʨʦʭʘ, ʧʣʶʱʝʥʠʝ ʟʝʨʥʘ, ʚʥʝʩʝʥʠʝ 

ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ, ʫʧʣʦʪʥʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʚ ʛʝʨʤʝʪʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʣʶʱʝʥʠʠ ʥʘʨʫʰʘʝʪʩʷ ʦʙʦʣʦʯʢʘ ʢʘʞʜʦʛʦ 

ʟʝʨʥʳʰʢʘ, ʘ ʚʣʘʞʥʘʷ ʩʨʝʜʘ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʚ 

ʩʧʣʶʱʝʥʥʦʡ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʝʨʤʝʥʪʘʮʠʠ ʢʦʨʤʘ. 

ʊʘʢʞʝ  ʧʣʶʱʝʥʠʝ ʚʳʟʳʚʘʝʪ ʯʘʩʪʠʯʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ï ʜʝʢʩ-

ʪʨʠʥʠʟʘʮʠʶ, ʨʘʩʪʚʦʨʝʥʠʝ ʧʨʦʪʝʠʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʧʨʦʪʝʠʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [9, ʩ. 49]. 

ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʞʠʚʦʪʥʳʤ ʧʣʶʱʝʥʦʝ ʟʝʨʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦ-

ʩʪʴʶ ʫʩʚʘʠʚʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝ-

ʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʣʦʢʘ ʠ ʤʷʩʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʥʦʛʠʭ ʫʯʝʥʳʭ. ʖʜʘʭʠʥʘ  ʄ. ɸ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʣʶʱʝʥʦʛʦ ʷʯʤʝʥʷ ʚ ʨʘʮʠʦʥʘʭ ʜʦʡʥʳʭ ʢʦʨʦʚ 

ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʣʶʱʝʥʦʛʦ ʷʯʤʝʥʷ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʥʘ 16 %, ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʘʩʩʦ-

ʚʫʶ ʜʦʣʶ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪʳ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [12, ʩ. 173]. ɼʘʰʢʦʚ ɺ. ʅ. ʠ ʜʨʫʛʠʝ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʦʨʤʘ ʧʦʚʳʰʘʝʪ ʫʜʦʠ ʢʦʨʦʚ ʥʘ 7ï

10 %, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 9ï11 %. 

ʇʦ ʜʘʥʥʳʤ ɹʠʢʪʘʰʝʚʘ ʈ. ʋ. ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ 

ʧʣʶʱʝʥʫʶ ʟʝʨʥʦʩʤʝʩʴ ʠʟ ʷʯʤʝʥʷ ʠ ʧʰʝʥʠʮʳ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʙr ʣ ʥʘ 1 ʢʛ, ʘ ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ʥʘ 0,05 % ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ [1, 

ʩ. 19]. 

ʊʘʢʞʝ ʧʣʶʱʝʥʠʝ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠʟ ʟʝʨ-

ʥʦʚʦʡ ʤʘʩʩʳ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʘ. 

ʆʜʥʘʢʦ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʝʨʝʥ ʠ ʧʨʠʤʝʩʝʡ ʠ ʠʭ ʥʝʦʜʠʥʘ-

ʢʦʚʳʝ ʨʘʟʤʝʨʳ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʠʭ ʚ ʭʨʘʥʠʣʠʱʝ  

ʦʙʨʘʟʫʶʪʩʷ ʧʫʩʪʦʪʳ (ʩʢʚʘʞʠʥʳ), ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʟʜʫʭʦʤ. ʏʝʨʥʠʢ ʇ. ʂ. 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʤʝʞʟʝʨʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 
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ʯʘʩʪʴ ʦʙʲʝʤʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʝʝ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʡ. 

ʅʦʨʤʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʟʝʨʥʘ ʧʨʠ ʭʨʘʥʝ-

ʥʠʠ ʷʚʣʷʝʪʩʷ ʜʳʭʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʘʵʨʦʙʥʦʝ ʠ ʘʥʘʵʨʦʙʥʦʝ 

ʜʳʭʘʥʠʝ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶ-

ʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ [8]: 

 

ʉ6ʅ1 2O6+6 O2=6 ʉO2+6 ʅ2O + ʵʥʝʨʛʠʷ 2763,4 ʢɼʞ;        (1) 

ʉ6ʅ1 2O6=2 CO2+2 ʉ2ʅ5ʆʅ + ʵʥʝʨʛʠʷ 114,8 ʢɼʞ .      (2) 

 

ʀʟ ʬʦʨʤʫʣ ʚʠʜʥʦ, ʯʪʦ ʘʵʨʦʙʥʦʝ ʜʳʭʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʱʝʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʝʨʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʳʭʘʥʠʷ ʟʝʨʥʘ 

ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʚʪʦʨʳʝ-ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʦʨʘʩʪʘ-

ʥʠʝ, ʨʘʟʚʠʪʠʝ ʧʣʝʩʝʥʠ ʠ ʧʦʪʝʨʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [10, ʩ. 102]. 

ʊʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ  ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʘʥʘʵʨʦʙʥʦʛʦ 

ʜrʭʘʥʠʷ ʟʘ ʩʯʝʪ ʢʠʩʣʦʨʦʜʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʘʤʦʛʦ ʟʝʨʥʘ. ʇʨʠ 

ʵʪʦʤ ʦʥʦ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʜʳʭʘʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʤʘʩʩʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʜʳʭʘʥʠʷ ʦʢʠʩʣʷʶʪʩʷ ʩʘʭʘʨʘ, ʞʠʨʳ ʠ 

ʜʨʫʛʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ [10, ʩ. 45]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʤʘʩʩʳ ʟʝʨʥʘ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʠʪʴ ʞʠʟʥʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

ɼʣʷ ʵʪʦʛʦ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʱʘʪʝʣʴʥʘʷ ʪʨʘʤʙʦʚʢʘ 

ʜʦ 0,75ï0,85 ʪ/ʤ
3
, ʙʳʩʪʨʦʝ ʟʘʧʦʣʥʝʥʠʝ (ʥʝ ʙʦʣʝʝ 3 ʜʥʝʡ) ʠ ʫʢʨʳʪʠʝ 

(ʛʝʨʤʝʪʠʟʘʮʠʷ) ʭʨʘʥʠʣʠʱʘ, ʠʩʢʣʶʯʘʶʱʝʝ ʧʦʧʘʜʘʥʠʝ ʚʦʟʜʫʭʘ [9, ʩ. 53].  

ʋʢʨʳʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʣʝʥʢʦʡ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʧʦʣʦʪʥʠ-

ʱʘ ʞʝʣʘʪʝʣʴʥʦ ʚ ʜʚʘ ʩʣʦʷ: ʥʠʞʥʠʡ ï ʙʦʣʝʝ ʪʦʥʢʠʡ, ʯʪʦʙʳ ʧʣʦʪʥʝʝ ʧʨʠ-

ʣʝʛʘʣ ʢ ʟʝʨʥʫ; ʚʝʨʭʥʠʡ ï ʙʦʣʝʝ ʪʦʣʩʪʳʡ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝ-

ʯʠʪʴ ʧʦʣʥʫʶ ʛʝʨʤʝʪʠʟʘʮʠʶ ʭʨʘʥʠʣʠʱʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ [8]. 

ʅʘ ʧʦʢʘʟʘʪʝʣʴ ʩʢʚʘʞʥʦʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚ ʠʩʭʦʜʥʦʤ ʢʦʨʤʦʚʦʤ 

ʤʘʪʝʨʠʘʣʝ. ɺʣʘʞʥʦʩʪʴ ï ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʣʶʱʝʥʦʝ ʟʝʨʥʦ ʟʘʢʣʘʜʚrʘʶʪ 

ʚʣʘʞʥʦʩʪʴʶ 25ï40 %. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʤʝʥʝʝ 30 % ʚ ʤʘʩʩʫ ʜʦʙʘʚʣʷʶʪ 

ʚʦʜʫ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʤʘʩʩʘ ʭʫʞʝ ʫʧʣʦʪʥʷʝʪʩʷ, ʯʪʦ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʣʝʩʥʝʚʝʥʠʶ ʢʦʨʤʘ. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʙʦʣʝʝ 40 % 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʧʨʠ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʠ (ʜʦ 20 %), ʧʨʠ ʧʣʶʱʝ-
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ʥʠʠ  ʧʦʣʫʯʘʝʪʩʷ çʢʘʰʘè. ɿʝʨʥʦ ʩ ʚʣʘʞʥʦʩʪʴʶ ʤʝʥʝʝ 20 % ʩʠʣʦʩʦʚʘʪʴ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʝʙʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʜʦʟʳ ʢʦʥʩʝʨʚʘʥ-

ʪʦʚ, ʚ ʩʫʭʦʡ ʤʘʩʩʝ ʦʙʨʘʟʫʶʪʩʷ ʚʦʟʜʫʰʥʳʝ ʤʝʰʢʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʟʘʛʥʠʚʘʥʠʶ ʟʝʨʥʘ, ʧʦʨʘʞʝʥʠʶ ʧʣʝʩʝʥʴʶ [4, ʩ. 23]. ʊʘʢ ʢʘʢ 

ʩʳʨʦʝ ʟʝʨʥʦ ʩ ʚʣʘʞʥʦʩʪʴʶ ʩʚʳʰʝ 17 % ʜʳʰʠʪ ʚ 20ï30 ʨʘʟ ʠʥʪʝʥʩʠʚʥʝʝ 

ʩʫʭʦʛʦ, ʘ ʤʠʢʨʦʬʣʦʨʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʠʪ ʠʟ 

ʘʵʨʦʙʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʛʠʭ ʘʵʨʦʙʦʚ ʚ ʥʝʡ ʥʠʯʪʦʞʥʦ [8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʨʘʟʚʠʪʠʝ 

ʚʨʝʜʦʥʦʩʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ʧʫ-

ʪʝʤ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʤʝʞʟʝʨʥʦʚʳʭ ʠ ʚʥʫʪʨʠʟʝʨʥʦ-

ʚʳʭ ʧʦʨʘʭ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʚʣʘʞ-

ʥʦʛʦ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠʟ 

ʭʨʘʥʠʣʠʱʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤ ʠ ʦʩʪʘʪʦʯʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʚ ʩʝʢʮʠʠ ʭʨʘʥʠʣʠʱʘ ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʟʝʨʥʦʚʦʡ ʤʘʩ-

ʩʳ, ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʥʝʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ-

ʩʷ ʘʥʘʵʨʦʙʥʘʷ ʩʨʝʜʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʨʘʟʚʠʪʠʶ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ 

[8]. ʆʜʥʘʢʦ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʥʘ ʧʨʦʮʝʩʩʳ ʙʨʦʞʝʥʠʷ 

ʚ ʢʦʨʤʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʚ 

ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʮʝʩʩʳ ʙʨʦʞʝʥʠʷ ʚʳʟʚʘʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʦʨʛʘʥʠʟʤʳ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʠʣʠ ʧʦʜʘʚʠʪʴ ʠʭ 

ʨʘʟʚʠʪʠʝ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʝʨʚʠʨʫʶʱʠʝ 

ʧʨʝʧʘʨʘʪʳ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʢʦʥʩʝʨʚʘʥʪʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʧʠ-

ʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʇʨʠ ʵʪʦʤ ɹʠʢʪʘʰʝʚ ʈ. ʋ. [1, ʩ. 20] ʩʯʠʪʘʝʪ, ʯʪʦ ʟʘʨʫ-

ʙʝʞʥʳʝ ʢʦʥʩʝʨʚʘʥʪʳ ɸIV-3 ʠ AIV -2000 ʥʝʩʧʦʩʦʙʥʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʨʘʟʚʠʪʠʝ ʧʣʝʩʝʥʠ ʥʘ ʬʨʦʥʪʘʣʴʥʦʤ ʩʨʝʟʝ ʪʨʘʥʰʝʡ ʚ ʧʨʦʮʝʩʩʝ ʚʳʝʤʢʠ 

ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʠʟ-ʟʘ ʠʩʧʘʨʝʥʠʷ ʧʨʝʧʘʨʘʪʘ.  

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [2, ʩ. 26; 4, ʩ. 22; 5, ʩ. 141; 11, 

ʩ. 120] ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʢʦʥʩʝʨʚʘʥʪʳ ʚ ʦʩ-

ʥʦʚʥʦʤ ʠʟ ʨʷʜʘ ʞʠʨʥʳʭ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ. ʅʦ ʦʥʠ ʧʦʤʠʤʦ ʚʩʝʭ ʧʦʣʦʞʠ-

ʪʝʣɹʥʳʭ ʩʪʦʨʦʥ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ [9].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦ ʜʘʥʥʳʤ ɼʫʙʦʚʘ ʖ. ɻ., ʧʨʠʤʝʥʝʥʠʝ ʙʠʦ-

ʢʦʥʩʝʨʚʘʥʪʘ ʥʘ 8ï10 % ʵʢʦʥʦʤʠʯʥʝʝ ʭʠʤʢʦʥʩʝʨʚʘʥʪʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʙʠʦʢʦʥʩʝʨʚʘʥʪʳ ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ. ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʢʦʥ-
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ʩʝʨʚʘʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 95 %, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʭ ʜʝʡʩʪʚʠʷ ʩʥʠʞʘʝʪʩʷ [9, ʩ. 53]. 

 ʂʫʯʠʥ ʅ. ʅ. ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʣʠʷʥʠʷ ʢʦʥʩʝʨʚʠʨʫʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʠʷ ʤʘʩʩʳ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʥʘ ʧʨʦʮʝʩʩ 

ʧʦʜʢʠʩʣʝʥʠʷ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʫʧʣʦʪʥʝʥʠʷ 

ʥʘʠʙʦʣʴʰʠʤ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪ ʙʨʦ-

ʞʝʥʠʷ ʚ ʟʝʨʥʝ ʦʙʣʘʜʘʣʘ ʧʦʨʦʰʢʦʦʙʨʘʟʥʘʷ ʩʝʨʘ. ɸʥʘʣʦʛʠʯʥʦʝ ʚʣʠʷʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ɹʠʦʩʠʣ ʅʅɿ ʧʨʦʷʚʣʷʣʦʩʴ ʣʠʰʴ ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʫʧʣʦʪ-

ʥʝʥʠʷ ʬʫʨʘʞʘ. ʍʠʤʠʯʝʩʢʠʡ ʢʦʥʩʝʨʚʘʥʪ çʇʨʦʤʠʨè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʠʷ ʟʝʨʥʘ ʦʢʘʟʳʚʘʣ ʥʘ ʧʦʜʢʠʩʣʝʥʠʝ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷ-

ʥʠʝ: ʧʨʠ ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ ʙʝʟ ʫʧʣʦʪʥʝʥʠʷ ʦʥ ʪʦʨʤʦʟʠʣ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʧʨʠ 

ʩʠʣʴʥʦʤ ʫʧʣʦʪʥʝʥʠʠ ʩʪʠʤʫʣʠʨʦʚʘʣ ʝʛʦ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʬʫʨʘʞʥʦʛʦ ʟʝʨ-

ʥʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʫʧʣʦʪʥʝʥʠʠ [5, ʩ. 143]. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ ʩʚʦʜʠʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ 

ʠ ʧʨʦʪʝʠʥʘ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʚʣʘʞʥʦʛʦ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ ʢ ʤʠʥʠʤʘʣʴʥʳʤ 

4ï5  %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʝʨʥʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʝ ʙʝʟ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʜʘʞʝ 

ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝɦ ʝʩʪʚ 15ï18 % [9, ʩ. 53].  

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʤ ʪʝʭʥʦʣʦ-

ʛʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ 

ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘ-

ʪʦʚ c ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʘ ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ 

ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʧʨʝʧʘʨʘʪʦʚ.  

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʮʝʩʩ ʢʦʨʤʦʟʘʛʦʪʦʚʢʠ. ɺ ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʢʦʨʤʘ ʥʘʤʠ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʧʣʶʱʝʥʦʛʦ ʟʝʨʥʘ 

ʷʯʤʝʥʷ ʚʣʘʞʥʦʩʪʴʶ 18 %, ʪʦ ʝʩʪʴ ʤʘʩʩʘ ʦʙʣʘʜʘʣʘ ʚʳʩʦʢʦʡ ʩʢʚʘʞʥʦ-

ʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙ-

ʨʘʟʮʳ ʟʘʛʦʪʘʚʣʠʚʘʣʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝ-

ʥʠʷ ʚʦʟʜʫʭʘ (ʚʘʢʫʫʤʠʨʦʚʘʥʠʝ) ʠ ʩʦʟʜʘʥʠʷ ʘʥʘʵʨʦʙʥʦʡ ʩʨʝʜʳ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʧʫʪʝʤ (ʛʝʨʤʝʪʠʟʘʮʠʷ), ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʦʚ 

ʢʦʥʩʝʨʚʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʭʦʜʷʪ ʦʙʨʘʙʦʪʢʫ, ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ ʧʦʟʞʝ. 
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ʊɽʈʄʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ ʄɽʊɸʃʃʆɺ  

ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ ʉɺɸʈʆʏʅʓʍ ʈɸɹʆʊ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʬʦʨʤʘʮʠʷ, ʟʦʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ, 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ, ʥʘʧʨʷʞʝʥʠʝ, ʦʪʧʫʩʢ, ʧʨʝʜʩʚʘʨʦʯʥʳʡ ʥʘʛʨʝʚ, ʩʚʘʨʥʦʡ 

ʰʦʚ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ 

ʨʘʙʦʪ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

   

ʉʚʘʨʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʚʘʨʠʚʘʝ-

ʤʳʤʠ ʯʘʩʪʷʤʠ ʧʨʠ ʠʭ ʥʘʛʨʝʚʘʥʠʠ ʠʣʠ ʧʣʘʩʪʠʯʝʩʢʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ, 

ʠʣʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ [1, ʩ. 3]. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ 

ʩʚʘʨʢʠ: ʩʚʘʨʢʫ ʧʣʘʚʣʝʥʠʝʤ ʠ ʩʚʘʨʢʫ ʜʘʚʣʝʥʠʝʤ. 

ʉʫʱʥʦʩʪʴ ʩʚʘʨʢʠ ʧʣʘʚʣʝʥʠʝʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʘʣʣ ʧʦ 

ʢʨʦʤʢʘʤ ʩʚʘʨʠʚʘʝʤʳʭ ʯʘʩʪʝʡ ʦʧʣʘʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʪʳ ʠʩ-

ʪʦʯʥʠʢʘ ʥʘʛʨʝʚʘ. ʀʩʪʦʯʥʠʢʦʤ ʥʘʛʨʝʚʘ ʤʦʛʫʪ ʙʳʪʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ, 

ʛʘʟʦʚʦʝ ʧʣʘʤʷ, ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʰʣʘʢ, ʧʣʘʟʤʘ, ʵʥʝʨʛʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ. 

ʇʨʠ ʚʩʝʭ ʚʠʜʘʭ ʩʚʘʨʢʠ ʧʣʘʚʣʝʥʠʝʤ ʦʙʨʘʟʫʶʱʠʡʩʷ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝ-

ʪʘʣʣ ʦʜʥʦʡ ʢʨʦʤʢʠ ʩʦʝʜʠʥʷʝʪʩʷ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʨʘʩʧʣʘʚʣʝʥʥʳʤ 

ʤʝʪʘʣʣʦʤ ʜʨʫʛʦʡ ʢʨʦʤʢʠ, ʩʦʟʜʘʝʪʩʷ ʦʙʱʠʡ ʦʙʲʝʤ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʦʡ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʩʚʘʨʦʯ-

ʥʦʡ ʚʘʥʥʳ ʧʦʣʫʯʘʝʪʩʷ ʩʚʘʨʥʦʡ ʰʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ, ʦʙʨʘʟʫʶʱʫʶʩʷ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʫʛʦʚʦʡ ʠʣʠ ʛʘʟʦʧʣʘʤʝʥʥʦʡ ʩʚʘʨʢʝ. ʇʨʠ ʨʫʯʥʦʡ ʩʚʘʨʢʝ 

ʪʦʣʩʪʦʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʜʫʛʠ ʩʦʩʪʘʚʣʷʝʪ  

3ï4 ʤʤ.  ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʜʫʛʠ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʟʦʥʳ ʧʣʘʚʣʝʥʠʷ 

ʤʝʪʘʣʣʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʦʪʚʦʜ ʪʝʧʣʘ ʚ ʤʘʩʩʫ ʭʦʣʦʜʥʦʛʦ ʤʝ-

ʪʘʣʣʘ. ʂʨʠʩʪʘʣʣʠʪʳ ʨʘʩʪʫʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʪʚʦʜʘ. ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʤʝʪʘʣʣʘ ʰʚʘ, ʪ. ʝ. ʧʝʨʝʭʦʜ ʠʟ 

ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʚʝʨʜʦʝ, ʧʨʦʪʝʢʘʝʪ ʩ ʦʩʪʘʥʦʚʢʘʤʠ. ʇʦʩʣʝ ʦʭʣʘ-
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ʞʜʝʥʠʷ ʧʝʨʚʦʛʦ ʩʣʦʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʘʷ ʟʘʜʝʨʞʢʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʪʝʧʣʦʦʪʚʦʜʘ ʠ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʢʨʠʩʪʘʣ-

ʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʩʣʦʷ. ʇʦʩʣʝ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝ-

ʢʨʘʱʘʶʱʝʛʦʩʷ ʪʝʧʣʦʦʪʚʦʜʘ ʚʛʣʫʙʴ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʥʘʯʠʥʘʝʪ ʢʨʠ-

ʩʪʘʣʣʠʟʦʚʘʪʴʩʷ ʚʪʦʨʦʡ ʩʣʦʡ ʠ ʪ. ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʧʦ ʚʩʝʤʫ ʧʨʦʜʦʣʴʥʦʤʫ ʠ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝ-

ʥʠʶ ʤʝʪʘʣʣʘ ʰʚʘ. 

ʊʦʣʱʠʥʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʭ ʩʣʦʝʚ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ ʜʝ-

ʩʪ̫ʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ. ɿʘʢʨʠʩʪʘʣʣʠʟʦ-

ʚʘʚʰʠʡʩ̫  ʤʝʪʘʣʣ ʦʜʥʦʧʨʦʭʦʜʥʦʛʦ ʰʚʘ ʠʤʝʝʪ ʩʪʦʣʙʯʘʪʦʝ ʩʪʨʦʝʥʠʝ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʛʨʘʥʠʮʝ ʧʣʘʚʣʝʥʠʷ) ʢʨʠʩʪʘʣʣʳ ʨʘʩʪʫʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ. ʆʩʴ ʢʘʞʜʦʛʦ ʢʨʠʩʪʘʣʣʠʪʘ ʦʙʳʯʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ, ʦʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʠʟʦʛʥʫʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʨʰʠʥʳ ʰʚʘ [3, ʩ. 219]. 

ɺ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʪʘʣʣʘ ʰʚʘ ʚʦʟʥʠʢʘʝʪ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʧʣʘʚʘ. ʕʪʦ ʚ ʤʝʪʘʣʣʦʚʝʜʝʥʠʠ 

ʥʘʟʳʚʘʶʪ ʣʠʢʚʘʮʠʝʡ. ʃʠʢʚʘʮʠʷ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʃʠʢʚʘʮʠʷ ʟʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʣʠ-

ʯʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʳ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʤʝʪʘʣʣʘ ʰʚʘ. ɼʝʥʜʨʠʪʥʘʷ (ʚʥʫʪʨʠʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ) ʣʠʢʚʘʮʠʷ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʜʝʣʴʥʳʭ ʢʨʠʩʪʘʣ-

ʣʦʚ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʜʝʥʜʨʠʪʦʚ ʩʦʩʪʦʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʯʠʩʪʦʛʦ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʜʝʥʜʨʠʪʘʤʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʘ 

ʚʨʝʜʥʳʤʠ ʧʨʠʤʝʩʷʤʠ. ʇʦʵʪʦʤʫ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ ʰʚʘ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ.  

ʅʘ ʩʚʦʡʩʪʚʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘ-

ʚʦʤ ʤʝʪʘʣʣʘ ʰʚʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʣʘ 

ʰʚʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦ-

ʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʥʘʛʨʝʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʠ ʚ ʥʝʤ ʧʨʦʠʩʭʦ-

ʜʷʪ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʙ-

ʣʘʩʪʴ ʥʘʛʨʝʚʘ ʥʘʟʳʚʘʶʪ ʟʦʥʦʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ (ɿʊɺ). ʊʝʤʧʝʨʘ-

ʪʫʨʘ, ʜʦ ʢʦʪʦʨʦʡ ʥʘʛʨʝʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ɿʊɺ, ʠʟʤʝʨʷʝʪʩʷ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʜʦ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ɿʊɺ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʫʯʘʩʪʢʠ: ʥʝʧʦʣʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ; 

ʧʝʨʝʛʨʝʚʘ; ʥʦʨʤʘʣʠʟʘʮʠʠ; ʥʝʧʦʣʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; ʨʝʢʨʠʩʪʘʣ-

ʣʠʟʘʮʠʠ; ʩʠʥʝʣʦʤʢʦʩʪʠ. 

ʋʯʘʩʪʦʢ ʥʝʧʦʣʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʦʪ ʥʘ-

ʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʢ ʦʩʥʦʚʥʦʤʫ, ʝʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʵʪʦʪ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʪʚʝʨʜʦʞʠʜʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʠ ʧʦʵʪʦʤʫ ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘ-
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ʚʫ ʢʘʢ ʦʪ ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʠ ʦʪ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʉʚʦʡʩʪʚʘ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ʦʢʘʟʳʚʘʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘ-

ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘ ʫʯʘʩʪʢʝ ʧʝʨʝʛʨʝʚʘ ʚ ʦʩʥʦʚ-

ʥʦʤ ʦʙʨʘʟʫʝʪʩʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʝʪʘʣʣʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʭʨʫʧʢʦʩʪʴ. ʅʘ ʫʯʘʩʪʢʝ ʥʦʨʤʘ-

ʣʠʟʘʮʠʠ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʦʙʳʯʥʦ ʚʳʰʝ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʚ 

ʝʛʦ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘ ʫʯʘʩʪʢʘʭ ʥʝʧʦʣʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʝʨʥʘ ʠʩʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʝʥ, ʯʪʦ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝ ʠʟʤʝʥʷʝʪ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ɿʊɺ ʤʝʪʘʣʣʘ.  

ʉʚʘʨʥʦʡ ʰʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ɿʊɺ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ. ʉʦʙʩʪʚʝʥʥʳʤʠ ʥʘʟʳʚʘ-

ʶʪʩʷ ʪʘʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʙʝʟ ʧʨʠʣʦʞʝʥʠʷ ʚʥʝʰʥʠʭ 

ʩʠʣ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ: 

- ʪʝʧʣʦʚʳʝ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʚʘʨʢʝ; 

- ʩʪʨʫʢʪʫʨʥʳʝ,  ʧʦʷʚʣʷʶʱʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ ʩʭʦʜʥʳʭ ʩ ʟʘʢʘʣʢʦʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʧʨʷ-

ʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʠʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʚʨʝʤʝʥʥʳʝ ʠ ʦʩʪʘʪʦʯʥʳʝ. 

ɺʨʝʤʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʥʩʪʨʫʢʮʠʠ  

ʪʦʣʴʢʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʚʦʟʥʠʢʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʘ ʫʧʨʫʛʦʩʪʠ, ʪʦ ʚʨʝʤʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘ-

ʮʠʠ ʠʩʯʝʟʘʶʪ (ʩʥʠʤʘʶʪʩʷ) ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʠʟʜʝʣʠʷ. ʆʩʪʘʪʦʯʥʳʝ ï 

ʦʩʪʘʶʪʩʷ ʚ ʠʟʜʝʣʠʠ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʨʠʯʠʥʳ, ʠʭ ʚʳʟʚʘʚʰʝʡ. ʕʪʠ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ  ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʛʦ ʥʘʛʨʝʚʘ, ʥʦ ʦʥʠ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ 

ʪʨʝʱʠʥ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʨʘʟʨʫʰʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʥʦ ʙʦʣʴʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚʳʚʦʜʷʪ ʩʚʘʨʝʥ-

ʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ. 

ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ 

ʥʘʧʨʷʞʝʥʠʷʤʠ ʦʪ ʩʚʘʨʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ: 

1. ʄʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʠʣʠ ʫʤʝʥʴʰʘʶʱʠʝ ʠʭ ʚʣʠʷʥʠʝ; 

2. ʄʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʧʨʘʚʣʝʥʠʝ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʩʥʷʪʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ ʤʝʨʳ, ʢʘʢ ʚʳʙʦʨ ʧʨʘ-

ʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʚʘʨʢʠ ʠʟʜʝʣʠʷ, ʞʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

ʠʟʜʝʣʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʙʨʘʪʥʳʡ ʚʳʛʠʙ, ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʧʦʜʦʛʨʝʚ, 

ʠʥʪʝʥʩʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
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ʩʚʘʨʥʳʭ ʰʚʦʚ, ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʧʨʠʤʝ-

ʥʝʥʠʝ ʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ. 

ʂʦ  ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ: ʤʝʩʪʥʘʷ ʧʨʦʢʦʚʢʘ ʤʝʪʘʣʣʘ ʰʚʘ 

ʠʣʠ ɿʊɺ, ʧʨʘʚʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʄʝʩʪʥʳʡ ʥʘʛʨʝʚ 

ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʘʚʢʘ, ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʦʚ ʩʚʘʨʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʜʦʩʪʠʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʣʘ ʰʚʘ ʠ ɿʊɺ, ʙʣʠʟʢʠʭ ʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ,  ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʪʝʨʤʠ-

ʯʝʩʢʠʝ ʨʘʙʦʪʳ: ʧʦʜʦʛʨʝʚ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʦʪʧʫʩʢ. 

ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʠʣʠ ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʧʦʜʦʛʨʝʚʝ ʩʚʘʨʠʚʘ-

ʝʤʦʛʦ ʤʝʪʘʣʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ. 

ʊʘʢʦʡ ʧʦʜʦʛʨʝʚ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʜʫʢʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʛʘʟʦ-

ʚʳʤ ʧʣʘʤʝʥʝʤ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ. ʇʨʠ ʩʚʘʨʢʝ ʩʪʘʣʝʡ 

ʩ ʧʦʜʦʛʨʝʚʦʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 200 Áʉ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʥʠʞʘ-

ʶʪʩʷ ʥʘ 30 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʘʨʢʦʡ ʙʝʟ ʧʦʜʦʛʨʝʚʘ. ʄʦʞʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʢʘʢ ʦʙʱʠʡ, ʪʘʢ ʠ ʤʝʩʪʥʳʡ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʧʦʜʦʛʨʝʚ. ʇʨʠ ʤʝʩʪ-

ʥʦʤ ʧʦʜʦʛʨʝʚʝ ʥʘʛʨʝʚʘʶʪ ʫʯʘʩʪʦʢ ʰʠʨʠʥʦʡ 40é50 ʤʤ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʰʚʘ. 

ɺ ʩʣʫʯʘʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʧʨʠ ʪʦʣʱʠʥʝ ʤʝʪʘʣʣʘ ʙʦʣʝʝ 40 ʤʤ ʧʨʦʚʦʜʷʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 100é120 Áʉ  ʧʨʠ ʪʦʣʱʠʥʝ 

ʤʝʪʘʣʣʘ ʙʦʣʝʝ 30 ʤʤ. 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʥʝ ʫʜʘʝʪʩʷ ʩʥʠʟʠʪʴ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝ-

ʬʦʨʤʘʮʠʠ ʜʦ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʪʨʘʥʝ-

ʥʠʠ ʠʭ ʧʫʪʝʤ ʦʙʱʝʛʦ  ʚʳʩʦʢʦʛʦ  ʦʪʧʫʩʢʘ (ʥʘʛʨʝʚ ʜʦ 630é650 Áʉ ʩ ʚʳ-

ʜʝʨʞʢʦʡ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟ ʨʘʩʯʝʪʘ 2é3 ʤʠʥ ʥʘ 1 ʤʤ ʪʦʣʱʠʥʳ 

ʤʝʪʘʣʣʘ). ʆʭʣʘʞʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʜʣʝʥʥʳʤ, ʯʪʦʙʳ ʩʥʦʚʘ ʥʝ ʚʦʟ-

ʥʠʢʣʠ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʝʪʘʣʴ ʦʭʣʘʞʜʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ     300 

Áʉ ʩ ʧʝʯʴʶ, ʘ ʟʘʪʝʤ ʥʘ ʚʦʟʜʫʭʝ. 

ʈʝʣʘʢʩʘʮʠʷ (ʩʥʷʪʠʝ) ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʚʳʩʦʢʦʤ ʦʪ-

ʧʫʩʢʝ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʩʪʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 600 Áʉ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʨʠʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ [2, ʩ. 115]. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʚʳʩʦʢʠʤ ʦʪʧʫʩʢʦʤ ʦʪ-

ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʯʝʤ, ʦʙʳʯʥʦ ʧʨʠ ʩʚʘʨʢʝ ʠʟʜʝʣʠʡ 

ʠʟ ʩʪʘʣʠ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʠ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʩʪʥʦʛʦ ʠʣʠ ʦʙʱʝʛʦ ʧʦʜʦʛʨʝʚʘ ʙʝʟ 

ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ.  

ʅʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʯʫʛʫʥʦʚ ʩʚʷʟʘʥʘ ʩ 

ʦʭʨʫʧʯʠʚʘʥʠʝʤ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠ ɿʊɺ ʚ ʩʚʷʟʠ ʩ ʦʪʙʝʣʠʚʘʥʠʝʤ ʧʨʠ ʦʭʣʘ-
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ʞʜʝʥʠʠ ʧʦʩʣʝ ʩʚʘʨʢʠ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʷʯʠʭ ʠ ʭʦʣʦʜʥʳʭ ʪʨʝʱʠʥ, ʧʦ-

ʨʠʩʪʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʳʤ ʛʘʟʦʚʳʜʝʣʝʥʠʝʤ ʧʨʠ ʩʚʘʨʢʝ ʠ 

ʧʦʚrhʝʥʥʦʡ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴʶ ʯʫʛʫʥʦʚ, ʟʘʪʨʫʜʥʷʶʱʝʡ ʫʜʝʨʞʘʥʠʝ 

ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʦʪ ʚʳʪʝʢʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʩʚʘʨʢʫ ʩ ʧʦʜʦʛʨʝʚʦʤ (ʛʦʨʷ-

ʯʫʶ) ʠ ʙʝʟ ʧʦʜʦʛʨʝʚʘ (ʭʦʣʦʜʥʫʶ). ɻʦʨʷʯʘʷ ʩʚʘʨʢʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʦ ʩʣʘʙʳʤ ʧʦʜʦʛʨʝʚʦʤ (ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 300é400 Áʉ) ʠ ʩ ʩʠʣʴʥʳʤ ʧʦ-

ʜʦʛʨʝʚʦʤ (ʜʦ 600é700 Áʉ). 

ʊʝʭʥʦʣʦʛʠʷ ʛʦʨʷʯʝʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʯʫʛʫʥʘ  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʧʦʜʛʦʪʦʚʢʘ ʧʦʜ ʩʚʘʨʢʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦ-

ʛʨʝʚ, ʩʚʘʨʢʫ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʤʝʜʣʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠʟʜʝʣʠʡ. ʇʨʠ ʛʦ-

ʨʷʯʝʡ ʩʚʘʨʢʝ ʯʫʛʫʥʘ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʚʘʨʢʠ: ʨʫʯʥʫʶ ʜʫ-

ʛʦʚʫʶ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʜʫʛʦʚʫʶ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʦʡ.       

ʊʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚ 

ʩʚʘʨʦʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʦʞʥʦ ʚʝʩʪʠ ʥʝʩʢʦʣʢɹʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʚ 

ʢʫʟʥʝʯʥʦʤ ʛʦʨʥʝ ʘʮʝʪʠʣʝʥʦʢʠʩʣʦʨʦʜʥʳʤ ʨʝʟʘʢʦʤ ʠʣʠ ʧʨʦʧʘʥʦʚʦʡ ʛʦ-

ʨʝʣʢʦʡ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʚ ʠʥʩʪʠʪʫʪʝ. ɻʦʨʝʣʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʤʝʥʠ 600 Áʉ, ʜʣʠʥʘ  ʜʦ 300 ʤʤ, ʜʠʘʤʝʪʨ 

ʧʣʘʤʝʥʠ  50 ʤʤ, ʨʘʩʭʦʜ ʛʘʟʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ï 5 ʢʛ/ʯ, ʚʝʩ 

ï 1 ʢʛ, ʧʝʨʝʥʦʩʥʘʷ. ʇʨʠʤʝʥʷʪʴ ʛʦʨʝʣʢʫ ʤʦʞʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦ-

ʩʪʠ ʦʩʪʳʚʘʥʠʷ ʥʘʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʤʝʥʴʰʘʷ ʤʦʱ-

ʥʦʩʪʴ ʧʣʘʤʝʥʠ. ʆʥʘ ʧʨʠʛʦʜʥʘ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʠʟ-

ʜʝʣʠʡ ʠʟ ʯʫʛʫʥʘ.  
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HEAT TREATMENT OF METALS WHILE WELDING  
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Annotation. Metallurgical processes when welding are considered. 

A brief characterization of the use of heat treatment of metals for welding 

work and normalization of welded joints is presented. 
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ɹʀʆʇʈɽʇɸʈɸʊ, ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʁ ʂʃɸʉʊɽʈʅʓʄ 

ʉɽʈɽɹʈʆʄ, ɼʃʗ ʇɽʈɽʈɸɹʆʊʂʀ ʆʊʍʆɼʆɺ ʇʊʀʎɽɺʆɼʉʊɺɸ 

ɺ ʕʂʆʃʆɻʀʏɽʉʂʀ ʏʀʉʊʆɽ ʋɼʆɹʈɽʅʀɽ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʫʤʫʩʧʦʜʦʙʥʦʝ  ʚʝʱʝʩʪʚʦ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ- 

ʜʝʩʪʨʫʢʪʦʨʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ, ʧʝʨʝʨʘʙʦʪʢʘ 

ʦʪʭʦʜʦʚ, ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʫʜʦʙʨʝʥʠʝ, ʵʢʦʣʦʛʠʷ.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʝʨʚʦʩ-

ʪʝʧʝʥʥʳʝ ʚ ʦʙʱʝʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʪʠʮʝʬʘʙʨʠʢ ʷʚʣʷʝʪʩʷ ʠʭ ʠʟʦʣʷʮʠʷ ʠ 

ʟʘʭʦʨʦʥʝʥʠʝ. ʆʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʩ ʫʯʝʪʦʤ 

ʩʦʩʪʘʚʘ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʘʢʪʦʨʦʚ. 

 

ɺʦ ʚʩʝʭ ʦʪʭʦʜʘʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʤʠʤʦ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣhɹʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʤʠʢʨʦʬʣʦʨʘ, ʚʢʣʶʯʘʶʱʘʷ Thermotol. ʩoliforma, Escherichiacoli, 

Chlostridiumperfring, Salmonellaenteriditis, Salmonellavirchow ʧʨʝʜʩʪʘ-

ʚʣʷʝʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʜʝʣʷʪʴ 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʨʝʜʥʦ  ʜʝʡʩʪʚʫʶʱʠʝ  ʥʘ  ʦʨʛʘʥʠʟʤ [1, ʩ. 445]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦ-

ʜʦʚ ʧʪʠʮʝʬʘʙʨʠʢ. 

ʎʝʣʴʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʩʢʦʛʦ ʌʆ. ɺ ʩʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʭʦ-

ʜʠʪ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʜʝ-

ʩʪʨʫʢʪʦʨʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʥʳʤ ʩʝʨʝʙʨʦʤ. 

ɺʧʝʨʚʳʝ ʚ ʦʧʳʪʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ  ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 
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ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʫʜʦʙʨʝʥʠʝ, ʥʦ ʠ ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʧʘʪʦ-

ʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʚʨʝʜʦʥʦʩʥʳʭ ʙʘʢ-

ʪʝʨʠʡ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʚʦʟʨʘʩʪʘʝʪ  

ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ. 

ʂʦʥʝʯʥʳʡ  ʧʨʦʜʫʢʪ ï ʛʫʤʫʩʦʧʦʜʦʙʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʘ ʛʣʘʚʥʦʝ ʙʝʟʦʧʘʩʥʦʛʦ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ  ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʦ ʧʦʚʳʩʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʤʝʣʴ, ʥʦ ʠ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ (ʥʘʥʦʩʝʨʝʙʨʦ) ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʣʣʦ-

ʠʜʥʦʛʦ ʩʝʨʝʙʨʘ ʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʘʷ ʠ ʩ ʤʝʥʴʰʠʤ ʨʘʟ-

ʤʝʨʦʤ ʩʝʨʝʙʨʷʥʳʭ ʯʘʩʪʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘ-

ʤʠ ʢʦʣʣʦʠʜʥʦʛʦ ʩʝʨʝʙʨʘ [2, ʩ. 10]. 

ʂʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʨʘʟʨʘʙʦʪʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʠʥʪʝʟ (AGL) 

ʩʪʘʙʠʣʴʥʦʛʦ ʩʝʨʝʙʨʘ ʩʨʝʜʥʠʤʠ ʨʘʟʤʝʨʘʤʠ  ʯʘʩʪʠʮ  ʚ ʠʥʪʝʨʚʘʣʝ 1ï2 ʥʤ 

(ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʪʝʨʘʤ). ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʩʠʥʪʝʟ 

ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (AGM-ʩʠʥʪʝʟ), ʛʜʝ ʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʠʤʝʣʠ 

ʨʘʟʤʝʨʳ ʚ ʠʥʪʝʨʚʘʣʝ 1ï10 ʥʤ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʧʦ ʨʘʟʤʝʨʘʤ  
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ɺ ʮʝʣʦʤ ʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʝ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʥʘʥʦʨʘʟʤʝʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʊʝʨʤʠʥʳ 

çʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦè, çʥʘʥʦʩʝʨʝʙʨʦè,  çʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘè, ʧʦ ʩʫ-

ʱʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ. ʆʜʥʘʢʦ ʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ 

ʥʘʥʦʩʝʨʝʙʨʘ. ʊʘʢʦʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ 

ʬɻʬʝʢʪʠʚʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ [2, ʩ. 11]. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡ-

ʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪʥʦʰʝʥʠʷ 

ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʫ ʠ ʜʨʫʛʠʤ ʨʘʟʤʝʨʥʳʤ ʵʬʬʝʢʪʘʤ, ʘʥʪʠ-

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʘʥʪʠʚʠʨʫʩʥʳʝ ʩʚʦʡʩʪʚʘ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʘʣʣʘʤʠ, ʧʨʠ ʵʪʦʤ ʩʘʤʦ 

ʩʝʨʝʙʨʦ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ, ʦʩʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʤ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ɼʝʡʩʪʚʠʝ ʩʝʨʝʙʨʘ ʥʘ ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʢʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʝ ʩʪʘ-

ʜʠʠ: 1) ʘʜʩʦʨʙʮʠʷ; 2) ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʦʥʦʚ ʚ ʢʣʝʪʢʫ. ɼʦ 90 % ʧʦ-

ʛʣʦʱʝʥʥʳʭ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʚ ʤʝʤʙʨʘʥʝ, ʤʝʪʘʙʦʣʠʟʤ 

ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ ʥʘʨʫʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʦʚ ʠ 

ʙʝʣʢʦʚ-ʧʝʨʝʥʦʩʯʠʢʦʚ (ʧʝʨʤʝʘʟ). ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʧʨʦʠʩʭʦʜʷʪ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ. 

ʀʦʥʳ ʩʝʨʝʙʨʘ ʠʥʛʠʙʠʨʫʶʪ ʧʦʛʣʦʱʝʥʠʝ ʠ ʦʙʤʝʥ ʬʦʩʬʘʪʦʚ ʚ 

Escherichiacoli ʠ ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʥʘʢʦʧʣʝʥʥʦʛʦ ʬʦʩʬʘʪʘ ï ʪʘʢ ʞʝ, ʢʘʢ 

ʤʘʥʥʠʪʘ, ʩʫʢʮʠʥʘʪʘ, ʛʣʫʪʘʤʠʥʘ ʠ ʧʨʦʣʠʥʘ. ɽʱʝ ʦʜʠʥ ʤʝʭʘʥʠʟʤ ʜʝʡ-

ʩʪʚʠʷ ʠʦʥʦʚ ʩʝʨʝʙʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʦʥʠ ʚʳʟʳʚʘʶʪ ʤʘʩʩʦʚʫʶ ʫʪʝʯʢʫ ʧʨʦʪʦʥʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ 

Vibriocholerae, ʢʦʪʦʨʘʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʣʥʦʡ çʜʝʵʥʝʨʛʠʟʘʮʠʝʡè ʠ, ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʤʝʨʪʴʶ ʢʣʝʪʢʠ. 

ʅʝʤʝʮʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦ-

ʱʘʪʴ ʠʦʥʳ Ag+ ʠʟ ʨʘʩʪʚʦʨʦʚ ʥʘ ʧʨʠʤʝʨʝ Bacilluscereus, B.subtilis, 

Escherichiacoli ʠ Pseudomonasaeruginosa. ʇʦʛʣʦʱʝʥʠʝ Ag+ ʠʟ ʨʘʩʪʚʦʨʘ 

ʙʘʢʪʝʨʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ: ʠʟ 1 ʤʄ ʨʘʩʪʚʦʨʘ 

ʙrʣʦ ʫʜʘʣʝʥʦ ʧʨʠʤʝʨʥʦ 89 % ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ Ag+. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʫʞʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʦʣʠʛʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʩʝʨʝʙʨʘ ʥʘ Bacillussubtilis (1 ʰʪʘʤʤ), Enterobacteriaceae (26 ʰʪʘʤʤʦʚ), 

Legionellaceae (13 ʰʪʘʤʤʦʚ), Micrococcaceae (6 ʰʪʘʤʤʦʚ) ʠ 

Pseudomonasaeruginosa (4 ʰʪʘʤʤʘ). B.subtilis ʠ Legionellaceae ʧʦʢʘʟʘʣʠ 

ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ. ɼʝʡʩʪʚʠʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʨʝʙʨʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʙʘʢʪʝʨʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ: ʥʝʧʘ-

ʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ, ʯʝʤ S.aureus [3, ʩ. 

332]. 
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ʂʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʘʥʪʠʙʘʢʪʝ-

ʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʘʣʣʘʤʠ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʚ 1 750 ʨʘʟ ʩʠʣʴʥʝʝ 

ʢʘʨʙʦʣʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʚ 3,5 ʨʘʟʘ ʩʠʣʴʥʝʝ ʩʫʣʝʤʳ ʠ ʭʣʦʨʥʦʡ ʠʟʚʝʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʭ ʧʘʪʦ-

ʛʝʥʥʳʭ ʠ ʥʝʧʘʪʦʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʩʝʨʝʙʨʫ ʥʝʦʜʠʥʘʢʦʚʘ. ʇʘʪʦʛʝʥ-

ʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʦʥʘʤ ʩʝʨʝʙʨʘ, ʯʝʤ 

ʥʝʧʘʪʦʛʝʥʥʘʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: ʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ AGL ʩ 

ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 1ï2 ʥʤ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʝʨʝʙʨʦʤ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤ -rʜʝʩʪʨʫʢʪʦʨʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ: Microbacteriumterregens, 

Streptococcustermophilus, Lactobacillus, Rhodococcuserytropholis, Bacil-

lusfastidiosus, Arthrobacterparaffineus ʠ ʜʨ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʣʘʩʪʝʨʥʳʤ ʩʝʨʝʙʨʦʤ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʚʳʨʘʱʠʚʘʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ (ʦʪ 0 ʜʦ 400 ʤʢʛ/ʤʣ) ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʚ ʞʠʜʢʦʡ ʧʠʪʘ-

ʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʅʘ ʢʘʬʝʜʨʝ çɹʠʦʥʘʥʦʪʝʭʥʦʣʦʛʠʠè ʌɻɹʆʋ ɺʇʆ çʂʝʤʝʨʦʚʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè ʧʦʣʫʯʝʥʳ ʨʘʩ-

ʪʚʦʨʳ ʯʘʩʪʠʮ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʨʘʟʤʝʨʦʤ 1ï2 ʥʤ, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

10 000 ʤʢʛ/ʤʣ. ɼʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʚʥʦʩʠʣʠʩʴ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ, ʠ ʚ ʩʨʝʜʫ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ Escherichiacoli. 

ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʦʚ Microbacteriumterregens, Rho-

dococcuserytropholis, Bacillusfastidiosus, Arthrobacterparaffineus ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʩʦʜʝʨʞʘʱʫʶ (ʛ/ʣ): ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ï 

5,0; ʧʝʧʪʦʥ ï 15,0;  ʭʣʦʨʠʩʪʳʡ ʥʘʪʨʠʡ ï 5,0; ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ï 

1,0. ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʘ ï 30ï34 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘ-

ʥʠʷ ï 3 ʩʫʪʦʢ. 

ɼʣʷ ʰʪʘʤʤʦʚ Streptococcustermophilus, Lactobacillus ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʦʩʪʘʚʘ (ʛ/ʣ): ʧʘʧʘʠʥʦʚʳʡ ʧʝʨʝʚʘʨ ʩʦʝʚʦʡ 

ʤʫʢʠ ï 5,00; ʧʝʧʪʠʯʝʩʢʠʡ ʧʝʨʝʚʘʨ ʞʠʚʦʪʥʦʡ ʪʢʘʥʠ ï 5,00; ʜʨʦʞʞʝʚʦʡ 

ʵʢʩʪʨʘʢʪ ï 2,50; ʛʦʚʷʞʠʡ ʵʢʩʪʨʘʢʪ ï 5,00; ʣʘʢʪʦʟʘ ï 5,00; ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ ï 0,50; ʩʫʣʴʬʘʪ ʤʘʛʥʠʷ ï 0,25;  ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ï 1,00. 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʘ ï 40 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï      

2 ʩʫʪʦʢ. 

ʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ Escherichiacoli(ʛ/ʣ):  ʧʘʥʢʨʝʘʪʠ-

ʯʝʩʢʠʡ ʛʠʜʨʦʣʠʟʘʪ ʨʳʙʥʦʡ ʤʫʢʠ ï 10,0;  ʧʝʧʪʦʥ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ï 

10,0; ʣʘʢʪʦʟʘ ï 10,0; ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ï 5,0; ʞʝʣʯʴ ʦʯʠʱʝʥʥʘʷ ï 1,0; 

ʥʝʡʪʨʘʣʴʥʳʡ ʢʨʘʩʥʳʡ ï 0,05; ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʠʦʣʝʪʦʚʳʡ ï 0,001; 
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ʘʛʘʨ ï 13,0. ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʘ 37 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦ-

ʚʘʥʠʷ 3 ʩʫʪʦʢ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʤʠʢ-

ʨʦʩʢʦʧʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʥʘ ʤʠʢʨʦʩʢʦʧʝ  AxioVert.A1 (CarlZeiss AG) ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʍ40 ʠ ʍ100 ʯʝʨʝʟ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ  ʚʨʝʤʝʥʠ (ʚ ʧʝʨʚʳʝ 

ʩʫʪʢʠ ʢʘʞʜʳʝ 8 ʯʘʩʦʚ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ï ʯʝʨʝʟ 12 ʯʘʩʦʚ). ʂʦʥʝʯʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʜʙʠʨʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʚʳʞʠʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï 

ʜʝʩʪʨʫʢʪʦʨʦʚ ʠ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʢʫʣʴʪʫʨʳ Escherichiacoli. 

ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘ-

ʥʳ ʦʙʨʘʟʮʳ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʘʨʘʞʝʥʥʳʝ  ʢʫʣʴʪʫʨʦʡ 

E.Coli, ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʢ ʧʦʜʘʚʣʝ-

ʥʠʶ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʫʩʪʨʘʥʝʥʠʶ ʥʝʧʨʠʷʪʥʦʛʦ ʟʘʧʘʭʘ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʩʧʘʜʘ ʩʦʝʜʠʥʝʥʠʡ ʠ ʚʝʱʝʩʪʚ, ʩʦ-

ʜʝʨʞʘʱʠʭʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʘʭ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʢʦʥ-ʩʦʨʮʠʫʤ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʦʙʨʘʟʮʳ  ʧʦʤʝʱʘʣʠ 

ʚ ʪʝʨʤʦʩʪʘʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37 Üʉ, ʥʘ 12 ʯʘʩʦʚ. ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʟʤʝʨʷʣʘʩʴ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ UV 1 800 (Shimadzu). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ-ʜʝʩʪʨʫʢʪʦʨʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʦʨʦʛʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ  

ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ 

 

ʅʘʟʚʘʥʠʝ ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʢʛ/ʤʣ 

ʉʪʘʪʠʯʝʩʢʠʡ 

ʬɻʬʝʢʪ 

ʎʠʜʥʳʡ 

ʬɻʬʝʢʪ 

ʆʧʪʠʤʫʤ 

Microbacteriumterregens 100 400 50 

Streptococcus termophilus 200 500 100 

Lactobacillus  200 450 100 

Arthrobacterparaffineus 50ï100 250 50 

Bacillus fastidiosus 50ï100 300 50 

Rhodococcuserytropholis 50ï100 300 50 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ 50 ʤʢʛ/ʤʣ ʷʚʣʷʝʪʩʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ. ʇʨʠ ʜʘʥ-

ʥʦʤ ʟʥʘʯʝʥʠʠ ʦʥʠ ʩʧʦʩʦʙʥʳ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʤʥʦʞʝʥʠʶ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʙʘʢʪʝʨʠʡ Escherichiacoli, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘ-
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ʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʪʘʙʣ. 2), ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 100 ʤʢʛ/ʤʣ 

ʷʚʣʷʝʪʩʷ ʛʫʙʠʪʝʣʴʥʦʡ ʜʣʷ ʢʫʣʴʪʫʨʳ. ʇʨʠ 50 ʤʢʛ/ʤʣ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦ-

ʥʠʡ ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʥʘʨʦʩʪ E.coli 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ  

ʩʝʨʝʙʨʘ ʚ ʩʨʝʜʝ, ʤʢʛ/ʤʣ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ 

E.ʩoli. 

100 0 

50 104 

ʂʦʥʪʨʦʣʴ (0) 254 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʢʫʣʴʪʫʨʳ Escherichiacoli. 

 

 
                   ʘ)                                             ʙ)                                                                          

ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ Escherichiacoliʩ ʫʚʝʣʠʯʝʥʠʝ ʍ100, 24 

ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: ʘ) ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ (ʩʝʨʝʙʨʦ 

ʦʪʩʫʪʩʪʚʫʝʪ); ʙ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ 100 ʤʢʛ/ʤʣ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʩʧʫʩʪʷ 24 ʯʘʩʘ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 100 ʤʢʛ/ʤʣ ʥʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ Escherichiacoli. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʜʦʙʥʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ, ʥʠ ʙʘʢʪʝʨʠʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ-ʜʝʩʪʨʫʢʪʦʨʳ.  ʇʨʠ ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʥʠ ʩʧʦʩʦʙʥʳ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʤʥʦʞʝʥʠʶ. 

ʀʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʜʘʣʦ ʩʣʝʜʫ-

ʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3 ï ʉʪʝʧʝʥʴ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʥʳʤ ʩʝʨʝʙʨʦʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3, ʠ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʩʝʨʝʙʨʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʣʘʩʪʝʨʥʦʛʦ 

ʩʝʨʝʙʨʘ 100 ʤʢʛ/ʤʣ  ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʢʠ ʩ ʫʯʝʪʦʤ ʫʛʥʝʪʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʥɹʦʩʪʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʣʘʩʪʝʨʥʦ-

ʛʦ ʩʝʨʝʙʨʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ. 

2. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʢʣʘʩʪʝʨʥʦ-

ʛʦ ʩʝʨʝʙʨʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ  ʥʘ ʧʨʠʤʝʨʝ 

Escherichiacoli. 

3. ʀʩʩʣʝʜʦʚʘʥʘ ʩʪʝʧʝʥʴ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʨʘʥʥʦʛʦ ʢʦʥʩʦʨʮʠʫʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʥʳʤ ʩʝʨʝʙʨʦʤ. 

4. ʇʦʜʦʙʨʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʝʙʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʦʩʪʫ 
ʠ ʘʢʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʠ ʛʠʙʝʣʠ 

ʙʘʢʪʝʨʠʡ Escherichiacoli, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ɼʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ 

ʩʝʨʝʙʨʘ ʩʦʩʪʘʚʠʣʘ 100 ʤʢʛ/ʤʣ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ,  ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

(ʪʘʙʣ. 4). 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʉʪʝʧʝʥʴ ʨʘʩʧʘʜʘ, % 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ, ʤʢʛ/ʤʣ 

50 100 125 150 

ɹʝʣʢʠ 78,6 79,6 65,2 58,9 

ɾʠʨʳ 67,7 58,5 46,2 35,8 

ʋʛʣʝʚʦʜʳ 74,3 69,9 53,1 52,7 
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ʊʘʙʣʠʮʘ 4 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʘʣʦʛʦʚ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ 
ʉʪʨʘʥʘ 

ʉʪʦʠʤʦʩʪʴ 1 ʣ 

ʩʦʩʪʘʚʘ ʜʣʷ ʦʯʠʩʪʢʠ, 

ʨʫʙ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ  

ʘʢʪʠʚʥʦʛʦ ʠʣʘ  
ʉʐɸ 6 780 

ʀʤʤʦʙʠʣʠʟʦʚʘʥʥʳʡ  

ʢʦʥʩʦʨʮʠʫʤ  

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  

ʈʦʩʩʠʷ, ʗʧʦʥʠʷ 7 450 

ʇʨʝʜʣʘʛʘʝʤʘʷ  

ʪʝʭʥʦʣʦʛʠʷ  
ʈʦʩʩʠʷ 1 500 

 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʩʦʟʜʘʥ ʙʠʦʧʨʝʧʘʨʘʪ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʥʳʤ ʩʝʨʝʙʨʦʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʨʠʦʙʨʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ  ʠʩʪʦʯʥʠʢ 

ʜʦʭʦʜʦʚ, ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʛʫʤʫʩʧʦʜʦʙʥʦʝ ʚʝʱʝʩʪʚʦ (ʨʝ-

ʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʧʨʦʙʣʝʤʳ) ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠ-

ʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ (ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ). 

ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʪʠ-

ʣʠʟʘʮʠʠ ʚ 1,5 ʨʘʟʘ. ʈʘʟʤʝʨ ʧʣʘʪʳ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʫʤʝʥʴʰʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 3 299,79 ʨʫʙ./ʛʦʜ. 

ʇʨʝʜʦʪʚʨʘʱʸʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʠʪ 34 494,21 ʪʳʩ. ʨʫʙ./ʛʦʜ. 

 

ʊʘʙʣʠʮʘ 5 ï ʆʩʥʦʚʥʳʝ ʮʝʣʝʚʳʝ ʛʨʫʧʧʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥ ʧʨʦʝʢʪ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʪʨʘʩʣʠ ʆʙʲʝʤ ʨʳʥʢʘ, ʪʳʩ.ʪʦʥʥ 

ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 5 000 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 4 000 

 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 20 000 

 ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 3 000 

ɸʛʨʘʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 3 000 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʷʚʣʷʶʪʩʷ ʧʝ-

ʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʬʠʨʤʳ ʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʠʨʤʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʠʤʘʶ-

ʱʠʝʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ.-ʭ. ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʟʝʤʝʣʴ ʠ ʪ. ʜ. 

ɻʝʦʛʨʘʬʠʷ ʧʨʦʝʢʪʘ: ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ., ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ɸʣ-

ʪʘʡʩʢʠʡ ʢʨʘʡ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ., ʀʨʢʫʪʩʢʘʷ ʦʙʣ., ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘ-

ʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʊʫʚʘ, ʆʤʩʢʘʷ ʦʙʣ., ʊʦʤʩʢʘʷ ʦʙʣ., ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ. 



92 

 

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʛʠʦʥʘʭ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʆ. ʊʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ 

ʵʢʩʧʦʨʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʳʥʢʘʭ ɽʚʨʦʧʳ, ʉʝ-

ʚʝʨʥʦʡ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ɸʟʠʠ (ʚʢʣʶʯʘʷ ʂʠʪʘʡ, ʀʥ-

ʜʠʶ, ʇʘʢʠʩʪʘʥ, ɹʘʥʛʣʘʜʝʰ), ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʀʥʜʦʥʝʟʠʠ ʠ ɸʬ-

ʨʠʢʠ. 
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BIOLOGICAL PREPARAION, MODIFIED BY CLUSTER SILV ER 

FOR PROCESSING OF POULTRY WASTE  

IN ECOLOGICALLY CLEAN FERTILIZER  

 

Keywords: humus like substance, microorganisms destructors, 

modified cluster silver, recycling, toxic compounds , fertilizer, ecology. 

 

Annotation. At the moment the problem of protecting the environ-

ment and natural resource management , as well as increase of the level of 

environmental safety are considered as ones of the first importance global-

ly. The most common way of  processing of poultry waste is their isolation 

and burial . There is a question of the need to implement the maximum ef-

fective waste processing technologies , taking into account the structure of 

pollutants and economic and environmental factors. 
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ʃʀʅʅʀʂ ɸʅʅɸ ʀɻʆʈɽɺʅɸ ï ʘʩʧʠʨʘʥʪ, ʌɻʆʋ ɺʇʆ ʂʝʤʝʨʦʚ-

ʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʈʦʩ-

ʩʠʷ, ʂʝʤʝʨʦʚʦ (rib @kemtip.ru). 

 

LINNIK ANNA IGOREVNA ï aspirant, Kemerovo technological insti-

tute of food industry, Russia, Kemerovo (rib @kemtip.ru ). 

 

ʇʀʉʂɸɽɺɸ ɸʅɸʉʊɸʉʀʗ ʀɻʆʈɽɺʅɸ ï ʘʩʧʠʨʘʥʪ, ʌɻʆʋ ɺʇʆ 

ʂʝʤʝʨʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʈʦʩʩʠʷ, ʂʝʤʝʨʦʚʦ (bionano@rambler .ru). 

 

PISKAREVA ANASTASIYA IGOREVNA ï aspirant, Kemerovo tech-

nological institute of food industry, Russia, Kemerovo (bi-

onano@rambler .ru). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



94 

 

ʋɼʂ 637.11 

 

ɺ. ʖ. ʄɸʊɺɽɽɺ, ɸ. ɸ. ʂɸʃɸʐʆɺ
10

 

 

ɺʃʀʗʅʀɽ ʇʈʆʎɽʉʉɸ ʇʈʆʄʓɺʂʀ  

ʅɸ ʇʆʃʋʏɽʅʀɽ ɺʓʉʆʂʆʂɸʏɽʉʊɺɽʅʅʆɻʆ ʄʆʃʆʂɸ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʜʦʠʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʠʩʣʦʪʥʦʩʪʴ, ʤʦʣʦʢʦ, ʧʣʦʪʥʦʩʪʴ, ʩʘʥʠʪʘʨʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ, ʩʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʝʛʦ ʩʚʦʡʩʪʚʘ, ʢʘʢ 

ʩʳʨʴʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʏʝʤ ʚʳʰʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ, ʪʝʤ ʩʪʦʠʤʦʩʪʴ ʤʦʣʦʢʘ ʙʫʜʝʪ ʚʳʰʝ ʠ ʪʝʤ ʩʘʤʳʤ  ʨʝʥʪʘ-

ʙʝʣʴʥʝʝ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʩʪʘʪʴʝ ʚʳʷʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʦʪ ʢʦʪʦ-

ʨʳʭ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʢʘʢ ʩʳʨʴʷ ʠ ʫʧʫʱʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʇʨʦʙʣʝʤʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ. ʄʦʣʦʢʦ ʠ ʤʦ-

ʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʦʯʝʥʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʟʜʦʨʦʚʦʛʦ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʤʦʣʦʢʝ ʩʦʜʝʨ-

ʞʘʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʪʫʱʝʤʫ ʤʦʣʦʜʦʤʫ ʦʨʛʘʥʠʟʤʫ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʦʩʪʦ ʥʝʟʘʤʝʥʠʤʳ. ʉʦʛʣʘʩʥʦ ʤʝʜʠʮʠʥ-

ʩʢʠʤ ʥʦʨʤʘʤ, ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ 360ï380 ʣʠʪʨʦʚ, ʧʨʠ ʵʪʦʤ ʚ ʈʦʩʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 245 ʣʠʪʨʦʚ, ɹʝʣʘʨʫʩʠ ï 600, ʋʢʨʘʠʥʝ ï 375. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘ-

ʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʥʘ 2015é2020 ʛʦʜʳ. 

ʂʘʯʝʩʪʚʦ ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʬʝʨʤʘʭ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʩʳʨʴʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʧʨʠ ʵʪʦʤ ʚʘʞʥʝʡʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝ-

ʩʢʠʭ ʢʣʝʪʦʢ, ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ. ʇʦʩʣʝʜʥʠʝ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ. 

                                                           
É ʄʘʪʚʝʝʚ ɺ. ʖ., ʂʘʣʘʰʦʚ ɸ. ɸ., 2014 
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ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ ʢʘʯʝʩʪʚʘ ʩʜʘʚʘʝʤʦʛʦ ʤʦʣʦ-

ʢʘ ʟʘʚʠʩʠʪ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʚʳ-

ʩʦʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʤʦʣʦʢʦ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʙʠʬʠʜʦʧʨʦʜʫʢʪʦʚ, ʪʚʝʨʜʳʭ ʩʳʨʦʚ. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʛʦʣʦʚʴʷ ʚ ʈʦʩʩʠʠ ʩʦʜʝʨʞʘʪ ʥʘ ʧʨʠʚʷʟʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʷ ʜʦʝʥʠʝ ʥʘ ʣʠʥʝʡʥʳʭ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʚ ʩʪʦʡʣʦʚʳʡ ʤʦ-

ʣʦʢʦʧʨʦʚʦʜ ʠʣʠ ʧʝʨʝʥʦʩʥʳʝ ʚʝʜʨʘ. ʆʢʦʣʦ 40 % ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʦʩʥʘ-

ʱʝʥʳ ʫʩʪʘʨʝʚʰʠʤʠ ʜʦʠʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ɸɼʄ-8ɸ ʩ ʜʦʝʥʠʝʤ ʚ ʤʦ-

ʣʦʢʦʧʨʦʚʦʜ. ʅʘ ʪʘʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦʣʫʯʠʪʴ ʤʦʣʦʢʦ ʩ ʚʳʩʦʢʠʤʠ ʩʘ-

ʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʥʝʢʦʪʦʨʳʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʝ ʬʠʨʤʳ (ʅʇʇ çʌʝʤʘʢʩè) ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʜʦʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʜʠʘʤʝʪʨʦʤ ʤʦʣʦʢʦʧʨʦʚʦ-

ʜʘ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʘʚʪʦʤʘ-

ʪʘʤʠ ʧʨʦʤʳʚʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʧʨʦʤʳʚʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʦʡʢʠ ʪʘʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʠ ʤʦʶ-

ʱʠʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʫʜʦʨʦʞʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʌʝʜʝʨʘʣʥɹʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12 ʠʶʥʷ 2008 

ʛʦʜʘ ˉ 88-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʥʘ ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʫʶ ʧʨʦ-

ʜʫʢʮʠʶè [11, ʩ. 51] ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʪ 22 ʠʶʣʷ 2010 ʛʦʜʘ ʠ 28 ʠʶʣʷ 

2011 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʤʦʣʦʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʟʘʛʦʪʘʚ-

ʣʠʚʘʝʤʦʝ ʤʦʣʦʢʦ ʧʦ ɻʆʉʊ ʈ 52054-2003 çʄʦʣʦʢʦ ʥʘʪʫʨʘʣʴʥʦʝ ʢʦʨʦʚʴʝ 

ʩʳʨʴʝè, ʊʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [6, ʩ. 3], ʜʝʡʩʪʚʫʶʱʠʤʠ ʨʘʥʝʝ. ʉʦ-

ʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʩʪʘʥʜʘʨʪʫ ʩʜʘʚʘʝʤʦʝ ʤʦʣʦʢʦ ʧʦʜʨʘʟʜʝʣʝ̫ʪʩʷ ʥʘ 

ʩʦʨʪʘ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦ ʜʘʥʥʳʤ ɻ. ʇ. ɼʝʛʪʝʨʝʚʘ ʠ ɸ. ʄ. ʈʝʢʠʥʘ [7, ʩ. 45], ʤʦʣʦʢʦ ʠʟ 

ʩʦʩʢʘ ʚʳʤʝʥʠ ʚʳʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʝʨʠʣʴʥʳʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨ-

ʚʳʭ ʩʪʨʫʝʢ, ʦʙʨʘʟʫʶʱʠʭ çʤʠʢʨʦʙʥʫʶ ʧʨʦʙʢʫè, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʘʠʚʘʪʴ ʚ ʦʪʜʝʣʴʥʫʶ ʧʦʩʫʜʫ). ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʤʦʣʦʢʦʧʨʦʚʦ-

ʜʷʱʠʤ ʧʫʪʷʤ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʦʙ-

ʩʝʤʝʥʝʥʠʝ ʤʦʣʦʢʘ ʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ɹ. ɸ. ɼʦʨʦʥʠʥ, ɻ. ʇ. ɼʝʛʪʝʨʝʚ [8, ʩ. 160] ʠ ʜʨʫʛʠʝ [2, 3, 9, 10, 

12] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʳʰʝ 200 ʪʳʩ./ʩʤ
3
 ʠ ʦʪʯʝʪ-

ʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʳʰʝ                 

1 ʤʣʥ/ʩʤ
3
. 
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ʊʘʙʣʠʮʘ 1 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʤʦʣʦʢʘ [11, ʩ. 55] 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʅʦʨʤʘ ʜʣʷ ʩʦʨʪʘ ʤʦʣʦʢʘ 

ɺʳʩʰʝʛʦ ʇʝʨʚʦʛʦ ɺʪʦʨʦʛʦ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ. 

ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩ ̫

ɿʘʧʘʭ 

ʏʠʩʪʳʡ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘ-

ʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ, ʥʝ ʩʚʦʡʩʪʚʝʥ-

ʥʳʭ  ʩʚʝʞʝʤʫ ʥʘʪʫʨʘʣʴʥʦʤʫ 

ʤʦʣʦʢʫ 

ɼʦʧʫʩʢʘʝʪʩʷ 

ʚ ʟʠʤʥʝ-ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠ-

ʦʜ ʩʣʘʙʦʚʳ-

ʨʘʞʝʥʥʳʡ 

ʢʦʨʤʦʚʦʡ 

ʧʨʠʚʢʫʩ ʠ ʟʘ-

ʧʘʭ 

ʎʚʝʪ ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʦʛʦ 

ʂʠʩʣʦʪʥʦʩʪʴ, Üʊ ʆʪ 16,00 ʜʦ 18,00 
ʆʪ 16,00 ʜʦ 

18,00 

ʆʪ 16,00 ʜʦ 

20,99 

ʇʣʦʪʥʦʩʪʴ ʩ ʤ.ʜ. 

ʞʠʨʘ 3,5 %, ʢʛ/ʤ
3
, 

ʥʝ ʤʝʥʝʝ 

1 027,0 1 027,0 1 027,0 

ɻʨʫʧʧʘ ʯʠʩʪʦʪʳ,  

ʥʝ ʥʠʞʝ 
I I II  

ʂʄɸʌɸʥʄ, 

ʂʆɽ/ʩʤ
3
 (ʛ),  

ʥʝ ʙʦʣʝʝ
 

1 Ŀ 10
5
 5 Ŀ 10

5
 4 Ŀ 10

6
 

ʄʘʩʩʘ ʧʨʦʜʫʢʪʘ (ʛ, 

ʩʤ
3
), ʚ ʢʦʪʦʨʦʡ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ ʧʘʪʦ-

ʛʝʥʥʳʝ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤ  r

25 25 25 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘ-

ʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ 

1 ʩʤ
3
 (ʛ), ʥʝ ʙʦʣʝʝ 

4 Ŀ 10
5
 1 Ŀ 10

6
 1 Ŀ 10

6
 

ʊʝʤʧʝʨʘʪʫʨʘ   

ʟʘʤʝʨʟʘʥʠʷ, Üʉ 
ʅʝ ʚʳʰʝ ʤʠʥʫʩ 0,520 

 

ʅʝʩʦʤʥʝʥʥʦ, ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʢʘʯʝʩʪʚʝ ʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʤʦʣʦʢʘ, ʝʛʦ ʠʩʩʣʝʜʫʶʪ ʥʘ ʯʠʩʪʦʪʫ, ʧʣʦʪʥʦʩʪʴ, 

ʢʠʩʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝ-

ʤʝʥʝʥʥʦʩʪʴ [5, ʩ. 63]. 
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ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʥʘ ʢʘʯʝʩʪʚʦ 

ʤʦʣʦʢʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [2, ʩ. 301; 3, ʩ. 97; 10, ʩ. 102]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʖ. ɸ. ʎʦʷ [12, ʩ. 3], ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ ʩʘʥʠʪʘʨʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ. ʇʨʠʯʠʥʳ ʙʘʢ-

ʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ  

ʤʦʣʦʢʘ 

ʀʩʪʦʯʥʠʢ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʦʙʩʝʤʝʥʝʥʠʷ ʂʦʣ-ʚʦ ʙʘʢʪʝʨʠʡ ʚ 1 ʤʣ 

ʅʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʜʘʠʚʘʥʠʝ ʧʝʨʚʳʭ ʩʪʨʫʝʢ 100ï1 000 

ɺʦʟʜʫʰʥʘʷ ʩʨʝʜʘ ʚ ʢʦʨʦʚʥʠʢʝ 100ï1 500 

ɿʘʛʨʷʟʥʝʥʥʦʝ ʚʳʤʷ 500ï15 000 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʤʦʡʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ  

ʜʦʠʣʴʥʦʛʦ ʠ ʤʦʣʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
500 000 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ 500 000 

 

ɽʩʣʠ ʞʝ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʪʦ ʜʘʞʝ ʛʣʫʙʦʢʦʝ ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ ʥʝ ʧʨʠʥʝʩʝʪ 

ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ: 

- ʝʞʝʜʥʝʚʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ɽʊʆ) ï ʧʝʨʝʜ ʠ ʧʦ-

ʩʣʝ ʢʘʞʜʦʡ ʜʦʡʢʠ; 

- ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʊʆ-1) ï 1 ʨʘʟ ʚ ʤʝʩʷʮ; 

- ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʊʆ-2) ï 1 ʨʘʟ ʚ ʛʦʜ [1, ʩ. 203]. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʦʧʝʨʘʮʠʝʡ ʝʞʝʜʥʝʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʤʳʚʢʘ. ɽʩʣʠ 

ʜʦʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʤʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʱʘʪʝʣʴʥʦ, ʪʦ ʯʠʩʣʦ 

ʙʘʢʪʝʨʠʡ ʚ ʥʝʤ ʙʫʜʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʠ, ʠ ʤʦʣʦʢʦ ʧʦʩʣʝ ʩʣʝʜʫʶʱʝʛʦ 

ʜʦʝʥʠʷ ʙʫʜʝʪ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʦ. 

ʉʘʥʠʪʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ [10, ʩ. 13] ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠ-

ʷʪʠʡ,  ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʝʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʦʥʠ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ. 

ʇʦ ʤʥʝʥʠʶ ʥʝʤʝʮʢʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ɺ. ʄʦʦʨʘ [10, ʩ. 79], ʧʨʦ-

ʤʳʚʢʘ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʜʘʣʝʥʠʝ ʨʘʟ-

ʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʤʦʣʦʢʦʤ. 

ʆʜʥʠʤ ʠʟ ʪʨʫʜʥʦʫʜʘʣʷʝʤʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʦʣʦʯʥʳʡ 

ʢʘʤʝʥʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʤʝʩʴ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝɦ ʝʩʪʚ, ʙʝʣʢʘ ʠ 
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ʞʠʨʘ. ʄʦʣʦʯʥʳʡ ʢʘʤʝʥʴ ʦʙʨʘʟʫʝʪ ʧʣʝʥʢʫ ʙʝʣʦʛʦ ʮʚʝʪʘ ʚ ʤʦʣʦʯʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. ʆʙʳʯʥʦ ʵʪʦ ʷʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʚʢʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʖ. ʀ. ɹʝʣʷʝʚʩʢʦʛʦ [2, ʩ. 151] ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ         

[8, ʩ. 145; 9, ʩ. 38; 10, ʩ. 47], ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʢʠ ʚʣʠʷʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʜʚʠʞʝʥʠʷ 

ʤʦʶʝɦʛʦ ʨʘʩʪʚʦʨʘ, ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʢʘʯʝʩʪʚʦ ʤʦʶʱʠʭ 

ʩʨʝʜʩʪʚ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʡ ʯʠʩʪʦʪʳ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪ-

ʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʤʳʚʢʠ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʢʘ. 

ɿʥʘʯʝʥʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʧʨʦʤʳʚʢʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ 

ʧʨʦʤʳʚʢʘ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʙʝʣʢʦʚʦ-

ʞʠʨʦʚʦʡ ʧʣʝʥʢʠ, ʘ ʢʠʩʣʦʪʥʳʤ ï ʜʣʷ ʫʜʘʣʝʥʠʷ çʤʦʣʦʯʥʦʛʦ ʢʘʤʥʷè. ʇʨʠ 

ʵʪʦʤ ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʣʠʰʴ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʤʦʣʦʢʘ ʠʣʠ ʦʩʪʘʪʢʦʚ ʤʦʶʱʝʡ ʞʠʜʢʦʩʪʠ. ʉʣʝʜʫʝʪ 

ʨʘʟʣʠʯʘʪʴ ʧʨʦʮʝʩʩʳ ʤʦʡʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʚʢʠ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʣʦʢʘ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʫʚʝʣʠʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʘʙʣʠʮʘʭ 3, 4, 

5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ, ʩʜʘʚʘʝʤʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʧʝʨʝʨʘ-

ʙʦʪʢʫ, ʟʘ 2010ï2012 ʛʛ. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 3ï5 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʜʘʚʘʝʤʦʛʦ ʤʦʣʦʢʘ 

ʩʦ II  ʩʦʨʪʘ ʜʦ I-ʛʦ ʤʦʛ ʙʳ ʩʦʩʪʘʚʠʪʴ ʦʪ 2 689 304 ʜʦ 3 779 929 ʪʳʩ. ʨʫʙ. 

ʇʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʩ 

ʥʝʩʦʨʪʦʚʦʛʦ ʥʘ I ʩʦʨʪ ʤʦʛ ʙʳ ʩʦʩʪʘʚʠʪʴ 2 803 366 ʪʳʩ. ʨʫʙ., 34 31 675 

ʪʳʩ. ʨʫʙ., 3 941 365 ʪʳʩ. ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2008, 2009, 2010 ʛʛ. 

ʆʙʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ 3 ʛʦʜʘ ʧʦ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʤʦʛʣʘ ʙʳ ʚʳʨʘʩʪʠ ʜʦ 1 0176 406 ʪʳʩ. ʨʫʙ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʚʢʠ ʤʦʣʦʢʦʧʨʦʚʦ-

ʜʷʱʠʭ ʧʫʪʝʡ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫ-

ʯʘʝʤʦʛʦ ʤʦʣʦʢʘ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʚʢʠ, ʧʨʠʤʝʥʝʥʠ ̫ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 




