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ʋɼʂ 637.133.7 

 

ʆɹʆɻɸʑɽʅʅʓʁ ʂʆʅʉɽʈɺʀʈʆɺɸʅʅʓʁ  

ʄʆʃʆʏʅʓʁ ʇʈʆɼʋʂʊ 
 

ɻʦʣʫʙʝʚʘ ʃ.ɺ., ʍʦ ʊʭʠ ʅʛʦʢ ɸʥʴ  

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʛʘʱʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʦʤ ʬʫʢʫʩʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ 

ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʠʜʘʥʠʷ ʧʨʦʜʫʢʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʡʦʜʥʘ ̫ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʦʣʦʯʥʳʝ ʢʦʥʩʝʨʚʳ, ʵʢʩʪʨʘʢʪ 

ʬʫʢʫʩʘ.  

 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʦ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʧʦʣʝʟʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʡ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʟʘʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 

ʧʦʣʝʟʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʦ ʫʨʦʚʥʷ, ʩʦʦʪʥʦʩʠʤʦʛʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ 

ʧʦʪʨʝʙʣʝʥʠʷ (10-50 %) ʦʪ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʀʥʩʪʠʪʫʪʘ 

ʧʠʪʘʥʠʷ ʈɸʄʅ.  

ʇʨʠʤʝʨʥʦ 70% ʥʘʠʙʦʣʝʝ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʩʪʨʘʜʘʶʪ ʦʪ ʡʦʜʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʄʦʣʦʢʦ ʠ ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʩʪ ʚ 

ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʡʦʜʝ ʥʘ 70-90% ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ 

ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ. ʇʨʠʨʦʜʘ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʘ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʚ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʝ ʠ ʤʦʣʦʢʝ ʚʦ ʚʨʝʤʷ ʣʘʢʪʘʮʠʠ. ʁʦʜʠʨʦʚʘʥʠʝ ʤʦʣʦʯʥʳʭ ʙʝʣʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʦʩʪʘʪʢʘʤ ʪʠʨʦʟʠʥʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʝʨʤʝʥʪ 

ʣʘʢʪʦʧʝʨʘʢʩʠʜʘʟʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʠ ʦʙʨʘʟʫʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʡʦʜʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ [1, 2]. 

ʅʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʪʨʘʢʪ ʤʦʨʩʢʦʡ ʚʦʜʦʨʦʩʣʠ ʬʫʢʫʩ. ɺ ʩʦʩʪʘ-

ʚʝ ʬʫʢʫʩʘ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ ʠ ʫʥʠʢʘʣʴʥʳʝ ʚʝʱʝʩʪ-

ʚʘ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʘʣʴʛʠʥʘʪʳ, ʣʘʤʠʥʘʨʠʷ, ʬʫʢʦʠʜʘʥ, ʧʦʣʠʬʝʥʦʣʳ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝ-

ʥʠʷ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʬʫʢʫʩʘ. ɺʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʤʦʨʩʢʦʡ ʚʦʜʦʨʦʩʣʠ ʬʫʢʫʩʘ ʧʦ-

ʣʫʯʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʘʯʘʣʘ ʠʟʤʝʣʴʯʘʶʪ ʚʦʜʦʨʦʩʣʴ, ʢʦʪʦʨʘʷ  ʥʘʭʦʜʠʪ-

ʩʷ ʚ ʩʫʭʦʤ ʚʠʜʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʬʫʢʫʩʘ  ʥʝ ʙʦʣʝʝ 1 ʤʤ; 



4 
 

ʜʦʙʘʚʣʷʶʪ ʚ ʠʟʤʝʣʴʯʝʥʥʫʶ ʚʦʜʦʨʦʩʣʴ ʚʦʜʫ, ʥʘʛʨʝʪʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 60 
0
ʉ; 

ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʝʤʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 4 

ʯʘʩʘ. ʆʪʜʝʣʷʶʪ ʵʢʩʪʨʘʢʪ ʦʪ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʦʩʘʜʢʘ ʬʠʣʴʪʨʦʚʘʥʠʝʤ. ɿʘʪʝʤ ʵʢʩ-

ʪʨʘʢʪ ʧʘʩʪʝʨʠʟʫʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 95Ñ2 
ʦ
ʉ ʩ ʚʳʜʝʨʞʢʦʡ 10-15 ʩ ʠ ʦʭʣʘʞʜʘʶʪ 

ʜʦ 4Ñ2 
ʦ
ʉ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʠʚʰʝʛʦ ʡʦʜʘ  

ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 

ʕʢʩʪʨʘʛʝʥʪ ʇʘʨʘʤʝʪʨ ʤʢʛ/100ʩʤ
3 ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʯʘʩ 

1 2 3 4 5 

ɼʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ ʨʅ=5,9 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʡʦʜʘ 

(Ñ10) 
321 456 681 1104 1214 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʦʙʦʛʘʱʝʥʥʦʛʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʩ ʩʘʭʘʨʦʤ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ 

ʬʫʢʫʩʘ, ʩʫʭʦʝ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʩʘʭʘʨ-ʧʝʩʦʢ, ʬʨʫʢʪʦʟʘ, ʣʘʢʪʦʟʘ ʠ ʩʪʘʙʠʣʠ-

ʟʘʪʦʨ ʢʨʘʭʤʘʣ çʂʣʝʘʨʘʤè. 

ʃʫʯʰʠʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʨʦʜʫʢʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ 

ʬʫʢʫʩʘ 0,3%. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʨʝʮʝʧʪʫʨʝ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʢʦʣʠʯʝʩʪʚʘ ʚʥʦ-

ʩʠʤʦʛʦ ʬʫʢʫʩʘ ʜʦ 1 ʛ ʥʘ 100 ʛ ʚʦʜʳ, ʧʨʦʜʫʢʪ ʠʤʝʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʠʟʣʠʰʥʝ ʥʘʩʳ-

ʱʝʥʥʳʡ ʮʚʝʪ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʡ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤʫ ʤʦʣʦʢʫ, ʚʦ-ʚʪʦʨʳʭ, ʦʙʥʘ-

ʨʫʞʠʚʘʝʪʩʷ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʟʘʧʘʭ ʤʦʨʩʢʦʡ ʚʦʜʦʨʦʩʣʠ, ʩʥʠʞʘʶʱʠʡ ʚʢʫʩʦʚʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʦʜʫʢʪʘ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚ ʢʦʤʧʦʟʠʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʥʦʩʠʤʦʛʦ 

ʬʫʢʫʩʘ ʜʦ 0,1 ʛ ʥʘ 100 ʛ ʚʦʜʳ, ʧʨʦʜʫʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʡʦʜʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʛʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ 

ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: ʧʨʠʝʤʢʘ ʩʳʨʴʷ, ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ; ʩʤʝʰʠʚʘʥʠʝ ʠ ʨʘʩʪʚʦʨʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ; ʛʦʤʦʛʝ-

ʥʠʟʘʮʠʷ; ʧʘʩʪʝʨʠʟʘʮʠʷ; ʦʭʣʘʞʜʝʥʠʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; ʜʦʦʭʣʘʞ-

ʜʝʥʠʝ; ʬʘʩʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʘ (ʨʠʩʫʥʦʢ 1).  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʡʦʜʦʦʙʦ-

ʛʘʱʝʥʥʦʤ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤ ʤʦʣʦʯʥʦʤ ʧʨʦʜʫʢʪʝ ʚʷʟʢʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʤʝʜʣʝʥ-

ʥʝʝ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʬʫʢʫʩʘ  ʠ ʚʥʝʩʝʥʠʝʤ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʩʣʘʜʢʠʡ ʚʢʫʩ, ʢʨʝʤʦʚʳʡ ʮʚʝʪ, ʚʷʟʢʫʶ ʠ ʦʜ-

ʥʦʨʦʜʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʙʝʟ ʥʘʣʠʯʠʷ ʦʱʫʱʘʝʤʳʭ ʢʨʠʩʪʘʣʣʦʚ ʤʦʣʦʯʥʦʛʦ ʩʘʭʘ-

ʨʘ.  

ʇʨʦʜʫʢʪ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʪʘʤʠʥʦʚ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʡʦʜʘ ʚ ʧʨʦʜʫʢʪʝ ʩʦʩʪʘʚʣʷʝʪ 40 % ʦʪ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʫʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ (67,63%). ʃʠʤʠʪʠʨʫʶʱʝʡ ʷʚʣʷʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʘ ʤʝ-

ʪʠʦʥʠʥ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʤ ʩʪʘʥʜʘʨʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ. 
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ɺʥʝʩʝʥʠʝ ʩʘʭʘʨʦʟʳ  

ʅʦʨʤʘʣʠʟʘʮʠʷ ʩʤʝʩʠ 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ ʩʤʝʩʠ 

ʇʨʠʝʤʢʘ ʠ ʩʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʇʘʩʪʝʨʠʟʘʮʠʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʤʝʩʠ 

t=(95Ñ2) 
ʆ
ʉ ʙʝʟ ʚʳʜʝʨʞʢʠ 

ʆʭʣʘʞʜʝʥʠʝ ʩʤʝʩʠ  

ɺʥʝʩʝʥʠʝ ʣʘʢʪʦʟʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʩʩʦʚʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʌʘʩʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

ʆʭʣʘʞʜʝʥʠʝ t (18-22) 
ʆ
ʉ 

ʍʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʘ 
 

 
ʈʠʩʫʥʦʢ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʛʦ  

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 

 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 9 ʤʝʩʷʮʝʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ ʥʝ ʚʳʰʝ 10 
0
ʉ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 75 %. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1.  ɻʦʣʫʙʝʚʘ, ʃ.ɺ. ʅʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ çʌʫʢʩʘʥè / 

ʃ.ɺ. ɻʦʣʫʙʝʚʘ, ʃ.ʕ. ɻʣʘʛʦʣʝʚʘ, ɻ.ʄ.ʉʤʦʣʴʩʢʠʡ // ʇʝʨʝʨʘʙʦʪʢʘ ʤʦʣʦʢʘ. ï 

2007. ï  ̄3. ï ʉ. 10-12. 
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2.  ʂʦʚʘʣʴ, ʇ.ɺ. ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʡʦʜʩʦʜʝʨʞʘʱʠʝ ʥʘʧʠʪʢʠ / ʇ.ɺ. ʂʦʚʘʣʴ, 

ʖ.ʇ. ʐʫʣʴʛʠʥ, ʃ.ʖ. ʃʘʞʝʥʮʝʚʘ, ɻ.ʀ. ɿʘʛʦʨʦʜʥʘʷ // ʄʦʣʦʯʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ï 2005. ï  ̄6. ï ʉ. 38-39. 

 

ʋɼʂ 637.344.8 

 

ɼʈʆɾɾʀ ɺ ɹʀʆʊɽʍʅʆʃʆɻʀʀ ʇʈɽɹʀʆʊʀʂʆɺ  

ʀɿ ʃɸʂʊʆɿʆʉʆɼɽʈɾɸʑɽɻʆ ʉʓʈʔʗ* 
 

ʈʷʙʮʝʚʘ ʉ.ɸ., ʍʨʘʤʮʦʚ ɸ.ɻ., ʇʘʚʣʦʚʘ ʆ.ɸ. 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

*ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʥʘʫʢʠ ʈʌ, ʜʦʛʦʚʦʨ ʄʆʅ 03.G25.31.0241 

 

ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʛʝʥʝʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʠʟʫʯʝ-

ʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʦʞʞʝʡ ï ʫʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʢʣʝʪʦʯʥʦʡ ʠ ʛʝʥʥʦʡ 

ʠʥʞʝʥʝʨʠʠ, ʙʠʦʩʠʥʪʝʟʘ ʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʐʠʨʦʢʦʤʘʩ-

ʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʠʨʪʦʚ, ʬʝʨʤʝʥʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʙʝʣʢʦʚʳʭ ʠ 

ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʘʙʦʣʠʟʤʝ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʨʦʞ-

ʞʠ, ʩʧʦʩʦʙʥʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ (ʃʉʉ), 

ʦʪʣʠʯʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ. 

ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʜʨʦʞʞʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʝ-

ʱʝʩʪʚ: ʵʪʘʥʦʣʘ, ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ (ʙʝʪʘ-ʛʘʣʘʢʪʦʟʠʜʘʟ, ʙʝʪʘ-ʛʣʶʢʦʟʠʜʘʟ, 

ʠʥʫʣʠʥʘʟ, ʧʦʣʠʛʘʣʘʢʪʫʨʦʥʘʟ ʠ ʜʨ.), ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ-ʫʩʠʣʠʪʝʣʝʡ ʚʢʫʩʘ ʧʠʝɦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʣʠʛʦʧʝʧʪʠʜʦʚ-ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ ʠ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ-

ʧʨʝʙʠʦʪʠʢʦʚ [1, 2]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 56201-2014 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ. ʄʝ-

ʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʬʠʜʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚè ʧʨʝʙʠʦʪʠʢʘʤʠ ʥʘʟʳʚʘʶʪ ʥʝʧʝʨʝʚʘ-

ʨʠʚʘʝʤʳʝ ʧʠʱʝʚʳʝ ʚʝʱʝʩʪʚʘ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʠ (ʠʣʠ) ʙʠʦ-

ʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘ-

ʱʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʜʜʝʨʞʘʥʠʶ ʝʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʂ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ, ʜʘʚ-

ʥʦ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʤʩʷ ʧʨʝʙʠʦʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ ʠ 

ʣʘʢʪʫʣʦʟʘ [3, 4]. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʜʨʦʞʞʝʡ 

ʠ ʚʠʜʦʚ ʃʉʉ (ʨʠʩʫʥʦʢ 1). 

ɼʣʷ ʩʠʥʪʝʟʘ ʧʨʝʙʠʦʪʠʢʦʚ ʧʨʠʤʝʥʷʶʪ ʦʯʠʱʝʥʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪ  r

ʜʨʦʞʞʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʨʤʝʥʪʘʤʠ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦʛʦ ʠ/ʠʣʠ ʧʣʝʩʥʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʮʝʣʳʝ ʢʣʝʪʢʠ 

ʜʨʦʞʞʝʡ ʯʠʩʪʳʭ ʠʣʠ ʩʤʝʰʘʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɻʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ɻʆʉ) ʦʪʣʠʯʘʶʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʚʳ-

ʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʨʅ, ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʢʚʘʩʦʯʥʦʡ ʤʠʢʨʦʬʣʦʨʝ. ʇʨʝʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɻʆʉ ʜʦʢʘ-

ʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʠʭ ʜʦʙʘʚʣʷʶʪ 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʥʝʥʠʝ ʜʨʦʞʞʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʙʠʦʪʠʢʦʚ ʠʟ ʃʉʉ 

 
ʚ  ʤʦʣʦʯʥʳʝ ʩʤʝʩʠ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʡʦʛʫʨʪʳ, ʤʦʨʦʞʝʥʦʝ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ 

ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ɻʆʉ ʦʩʥʦʚʘʥʦ ʥʘ ʪʨʘʥʩ-

ʛʘʣʘʢʪʦʟʠʣʠʨʦʚʘʥʠʠ ʣʘʢʪʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʮʝʥʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʜʨʦʞʞʠ ʚʠʜʦʚ Sporobolomyces singularis ʠ 

Kluyveromyces lactis [5].  

ʎʝʣʴʶ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʧʨʠʢʣʘʜʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʉʂʌʋ, ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʣʘʢʪʦʟʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʣʠʟʘʪʦʚ ʣʘʢʪʦʟʦʩʙʨʘʞʠʚʘʶʱʠʭ ʜʨʦʞʞʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʯʠʩʪʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʩ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʢʫʣʴʪʫʨ [6]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʝʪʘ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ, ʩʦ-

ʜʝʨʞʘʱʠʝʩʷ ʚ ʘʚʪʦʣʠʟʘʪʘʭ ʜʨʦʞʞʝʡ Candida kefyr ʠ Kluyveromyces marxianus, 

ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʪʨʘʥʩʛʣʠʢʦʟʠʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ɻʆʉ (50,9 %) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʯʝʨʝʟ 24 ʯʘʩʘ ʬʝʨʤʝʥʪʘ-

ʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʦʠʭ ʚʠʜʦʚ ʜʨʦʞʞʝʡ ʠ ʧʝʨʤʝʘʪʘ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʚ ʢʘʯʝʩʪʚʝ ʃʉʉ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Kl. marxianus ʠ S.thermophilus 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ɻʆʉ ʙʳʣ ʧʦʯʪʠ ʪʘʢʠʤ ʞʝ (49,7 %), ʥʦ 

ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʫʞʝ ʯʝʨʝʟ 8 ʯʘʩʦʚ ʩʠʥʪʝʟʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠ-

ʣʠ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʭʦʜ ɻʆʉ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʣʘʢʪʦʟʳ ʚ ʨʘʩʪʚʦʨʝ, ʧʨʠʯʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʘ ʥʝʣʠʥʝʡʥʘʷ. ʅʘʠʙʦʣʝʝ ʘʢ-

ʪʠʚʥʦ ɻʆʉ ʦʙʨʘʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ (ʚ 20%-ʥʳʭ ʨʘʩʪʚʦʨʘʭ) ʠ 12 ʯʘʩʦʚ (ʚ 

25-30%-ʥʳʭ ʨʘʩʪʚʦʨʘʭ) ʬʝʨʤʝʥʪʘʮʠʠ, ʟʘʪʝʤ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠ-

ʞʘʝʪʩʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʛʠʜʨʦʣʠʟʘ ʫʛʣʝʚʦʜʦʚ ʥʘʯʠʥʘʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʛʘʣʘʢʪʦʟʠʣʠʨʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʘʣʠ ʦʩʥʦʚʦʡ  ʨʘʟʨʘʙʦʪʢʠ ʩʧʦ-

ʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ɻʆʉ ʠ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ 

RU 2539741. ʅʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ-

ʜʦʨʦʛʦʛʦ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ (ʥʘʧʨʠʤʝʨ, ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ) ʠ ʧʨʦ-
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ʩʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʚ ʟʘʢʚʘʩʢʘʭ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʣʦʞʥʦʡ ʦʯʠʩʪ-

ʢʠ ʧʨʦʜʫʢʪʘ ʦʪ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦ-

ʛʦ ʚʳʭʦʜʘ ɻʆʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʣʘʢ-

ʪʦʟʦʩʙʨʘʞʠʚʘʶʱʠʝ ʧʠʱʝʚʳʝ ʜʨʦʞʞʠ-ʧʨʦʜʫʮʝʥʪʳ ʙʝʪʘ-ʛʘʣʘʢʪʦʟʠʜʘʟ, ʥʘ ʚʪʦʨʦʤ 

ï ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ Streptococcus thermophilus (ʰʪʘʤʤʳ, ʥʝ ʠʩ-

ʧʦʣʴʟʫʶʱʠʝ ʛʘʣʘʢʪʦʟʫ).  

ʃʘʢʪʫʣʦʟʫ ʥʘʟʳʚʘʶʪ ʢʣʘʩʩʠʯʝʩʢʠʤ ʙʠʬʠʜʫʩ-ʬʘʢʪʦʨʦʤ ʠ ʧʨʝʙʠʦʪʠʢʦʤ 

ˉ 1. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʣʘʢʪʫʣʦʟʳ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʝ-

ʛʨʫʧʧʠʨʦʚʢʝ ʤʦʣʝʢʫʣʳ ʣʘʢʪʦʟʳ ʧʦ ʤʝʭʘʥʠʟʤʫ LA-ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʨʦʪʝ-

ʢʘʶʱʝʡ ʚ ʱʝʣʦʯʥʳʭ ʩʨʝʜʘʭ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ 

ʭʠʤʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʟʘʮʠʠ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʫʜʘ-

ʣʝʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʠ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʡ 

ʣʘʢʪʦʟʳ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʩʠʥʪʝʟ ʣʘʢʪʫʣʦʟʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʩʝ ʯʘʱʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ 

ʚʩʝʛʦ ʤʠʨʘ [7, 8].  

ʇʨʠʤʝʥʝʥʠʝ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟ ʜʣʷ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʢʪʦʟʳ ʚ ʣʘʢʪʫʣʦʟʫ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʬʨʫʢʪʦʟʳ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʙʘʢʪʝʨʠʠ, ʜʨʦʞʞʠ ʠ ʧʣʝʩʝʥʠ, 

ʧʨʠʯʝʤ ʂluyveromyces lactis ʧʨʠʤʝʥʷʣʠʩʴ ʯʘʱʝ ʚʩʝʛʦ. ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʭʦʜ ʣʘʢʪʫʣʦʟʳ, ʦʪʥʦʩʷʪʩʷ: ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʬʝʨʤʝʥʪʘ, ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʣʘʢʪʦʟʳ ʠ ʬʨʫʢʪʦʟʳ ʚ ʨʘʩʪʚʦʨʝ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ [7].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʣʘʢʪʫʣʦʟʳ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʦʯʠʱʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʘ ʢʣʝʪʦʢ ʜʨʦʞʞʝʡ 

ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʚ.ʋʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʣʘʢʪʫʣʦʟʳ 

ʚ ʨʘʩʪʚʦʨʘʭ ʣʘʢʪʦʟʳ ʠ ʬʨʫʢʪʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʛʘʣʘʢʪʦʟʠʣʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʧʝʨʤʝʘʙʠʣʠʟʦʚʘʥʥʳʭ ʦʙʨʘʙʦʪʢʦʡ ʵʪʘʥʦʣʦʤ ʢʣʝ-

ʪʦʢ ʜʨʦʞʞʝʡ Kluyveromyces lactis; ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʘʢʪʫʣʦʟʳ 

(20 ʛ/ʣ) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʯʝʨʝʟ 3 ʯʘʩʘ ʬʝʨʤʝʥʪʘʮʠʠ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʣʘʢʪʦʟʳ ʠ ʬʨʫʢʪʦʟʳ 2:1, ʪʝʤʧʝʨʘʪʫʨʝ 60Áʉ ʠ ʨʅ 7,0 [8].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʣʘʢʪʫʣʦʟʘ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʥʳʭ (ʘʣʣʦ-ʣʘʢʪʫʣʦʟʳ, ʬʨʫʢʪʦʟʠʣ-ʛʘʣʘʢʪʦʦʣʠ-

ʛʦʩʘʭʘʨʠʜʦʚ, ʣʘʢʪʫʣʦʟʦʩʘʭʘʨʦʟʳ, ʤʘʥʥʘʥʦʣʠʛʦʩʘʭʘʨʠʜʦʚ), ʦʙʣʘʜʘʶʱʠʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʚʦʡʩʪʚʘʭ ʜʨʦʞʞʝʡ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʝʙʠʦʪʠʢʦʚ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɹʘʥʥʠʮʳʥʘ, ʊ.ɽ. ɼʨʦʞʞʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ / 

ʊ.ɽ. ɹʘʥʥʠʮʳʥʘ, ɸ.ɺ. ʂʘʥʘʨʩʢʠʡ, ɸ.ɺ. ʑʝʨʙʘʢʦʚ, ɺ.ʂ. ʏʝʙʦʪʘʨʴ [ʠ ʜʨ.] 

// ɺʝʩʪʥʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʭʦʣʦʜʘ. ï 2016. ï ˉ 1. ï ʉ. 24-29.  
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ɸ.ɻ. ʍʨʘʤʮʦʚ, ʉ.ɸ. ʈʷʙʮʝʚʘ, ɸ.ɸ. ʇʘʥʬʠʣʦʚʘ, ɸ.ɹ. ʈʦʜʥʘʷ, 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ / ɸ.ɸ. ʂʦʪʦʚʘ, ʉ.ɸ. ʈʷʙʮʝʚʘ, ɸ.ɼ. ʃʦʜʳʛʠʥ, 
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ʋɼʂ 658.562:663 

 

ʀʅʅʆɺɸʎʀʀ ɺ ʇʀʑɽɺʓʍ ʊɽʍʅʆʃʆɻʀʗʍ  

ʉ ʈɽɸʃʀɿɸʎʀɽʁ ʌɽʅʆʄɽʅʆʃʆɻʀʀ  

ɺ ʈɸʄʂɸʍ ʉʀʉʊɽʄʓ ʂʆʅʊʈʆʃʗ ʂɸʏɽʉʊɺɸ ʍɸʉʉʇ 

 
ɹʘʪʜʳʝʚʘ ʆ.ʉ., ɹʘʪʜʳʝʚ ʏ.ʄ., ʍʨʘʤʮʦʚ ɸ.ɻ. 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦ-
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ʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʘʡʨʘʥʘ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦ-

ʨʦʪʢʠ, ʘʡʨʘʥʘ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘ-

ʯʝʩʪʚʘ ʚʳʨʘʙʦʪʢʠ ʩʳʨʘ ʠ ʪʚʦʨʦʛʘ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʚʦ-

ʨʦʛʘ ʢʠʩʣʦʪʥʦ-ʩʳʯʫʞʥʳʤ ʩʧʦʩʦʙʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪ [1] ʚʥʝʩʝʥʠʝ ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʩʤʝʩʴ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʥʘ ʥʘʧʠʪʢʠ ʩʳʚʦʨʦʪʢʫ, ʧʦʣʫʯʝʥʥʫʶ ʧʨʠ ʚʳ-

ʨʘʙʦʪʢʝ ʪʚʦʨʦʛʘ ʢʠʩʣʦʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʲʝʤʦʚ 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ (300-400 ʛ ʩʫʭʦʡ ʩʦʣʠ ʥʘ 1 ʪ ʤʦʣʦʢʘ), ʘ ʪʘʢʞʝ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʙʝʣʢʦʚʳʡ ʩʛʫʩʪʦʢ [1] ʧʦʟʚʦʣʷʶʪ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʚʦʨʦʛʘ ʢʠʩʣʦʪʥʦ-ʩʳʯʫʞʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʥʘʥʦʩʠʪ ʫʱʝʨʙʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩ-

ʪʦʪʝ ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʘʤʠ ʧʦ ʩʝʙʝ ʥʦʨʤʳ ʩʦʜʝʨ-

ʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʥʪʠʙʠʦʪʠ-

ʢʦʚ, ʧʝʩʪʠʮʠʜʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʤʠʢʦʪʦʢʩʠʥʦʚ ʟʘʣʦʞʝʥʥʳʝ ʚ ʉʘʥʇʠʅ, ʥʝ ʤʦ-

ʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʧʫʩʢ ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʣʷ  ʵʪʦʛʦ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʫ ʍɸʉʉʇ (ʅɸʉʉʈ ï Hazard Analysis Critical Control 

Points). ʉʠʩʪʝʤʘ ʍɸʉʉʇ ʠʩʧʦʣʴʟʫʝʪ ʩʝʤʴ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ 

Codex Alimentarias Commission ʚ 1993 ʛ.: ʚʳʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ; ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ; ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ; 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ; ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʩʘʤʦʧʨʦʚʝʨʦʢ; ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʆʥʘ ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤʳ ʍɸʉʉʇ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʩʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʮʝʥʠʚʘʪʴ ʩʝʨʴʝʟʥʦʩʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʝʡ 

[2]. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʢʘʢ ʚ ʧʨʦ-

ʚʝʜʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʪʘʢ ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʦʨʤʠʨʫʝʤʳʤʠ ʠ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʧʨʝʜʝʣʘʤʠ. ɺʳʙʨʘʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʤʝʩʪʘ ʧʨʦʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʳʨʴʷ, ʧʨʦʜʫʢʪʘ ʠ ʩʧʦʩʦʙʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʠʜʘ ʠ ʩʧʦʩʦʙʘ ʫʧʘʢʦʚʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘ-

ʨʘʤʝʪʨʦʚ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʧʨʦʚʦʜʠʪʩʷ ʦʧʝʨʘʪʠʚʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʘʡʨʘʥʘ, ʚʦʜʳ ʠ 

ʣʘʢʪʫʣʦʟʳ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘʷ ʩʠʩʪʝʤʘ ʍɸʉʉʇ [2]. ʂʨʠʪʠʯʝʩʢʠʝ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʦʤ çʜʨʝʚʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè. ʇʝʨʝʯʝʥʴ 

ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʂʂʊ) ʜʣʷ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʦ-

ʛʦ ʥʘʧʠʪʢʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ 1 [2]. 
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ʊʘʙʣʠʮʘ 1 ï ʇʝʨʝʯʝʥʴ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʜʣʷ ʩʭʝʤʳ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ,  

ʘʡʨʘʥʘ, ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʠ ʣʘʢʪʫʣʦʟʳ 

ʂʂʊ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʦʧʝʨʘʮʠʠ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  

ʧʨʦʮʝʩʩʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʂʂʊ 1 ʦʧʝʨʘʮʠʷ 1.17 ʂʄɸʌɸʥʄ, ɹɻʂʇ, ʜʨʦʞʞʠ, ʧʣʝʩʥʝʚʳʝ ʛʨʠʙ  r

ʂʂʊ 2 ʦʧʝʨʘʮʠʷ 1.21 ɹɻʂʇ 

ʂʂʊ 3 ʦʧʝʨʘʮʠʷ 1.28 ɹɻʂʇ 

ʂʂʊ 4 ʦʧʝʨʘʮʠʷ 1.30 ɹɻʂʇ, ʜʨʦʞʞʠ, ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 

ʂʂʊ 5 ʦʧʝʨʘʮʠʷ 1.32 ɹɻʂʇ, ʜʨʦʞʞʠ, ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 

ʂʂʊ 6 ʦʧʝʨʘʮʠʷ 1.34 ɹɻʂʇ, ʜʨʦʞʞʠ, ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 

ʂʂʊ 7 ʦʧʝʨʘʮʠʷ 1.38 ɹɻʂʇ 

ʂʂʊ 8 ʦʧʝʨʘʮʠʷ 1.40 ɹɻʂʇ, ʜʨʦʞʞʠ, ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 

 

ɹʣʦʢ-ʩʭʝʤʘ ʍɸʉʉʇ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [2], 

ʛʜʝ: 

ʘ ï ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ï ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ), ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ (ʧʝʩʪʠʮʠʜʳ, ʢʠʩʣʦʪʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ, 

ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ), ʦʩʪʘʪʢʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʝʢʘʨʩʪʚ; 

b ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʠʭ ʪʦʢʩʠʥʳ, ʚʠʨʫʩʳ, 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʠ ʤʠʢʦʪʦʢʩʠʥʳ; 

ʩ ï ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʯʘʩʪʠʮʳ ʩʪʝʢʣʘ, ʤʝʪʘʣʣʘ, ʧʣʘʩʪʤʘʩʩʳ, ʥʘʩʝʢʦ-

ʤʳʝ, ʣʠʯʥʳʝ ʚʝʱʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ.  

 

ʇʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʦʮʝʥʢʘ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʠ ʢʨʠʪʠʯʝʩʢʠʤ ʧʨʝʜʝʣʘʤ. ʄʦʥʠ-

ʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ [3]. ɿʥʘʯʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʭʦʜ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʙʝʟʦʪʭʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʭ, ʜʠʝʪʠʯʝʩʢʠʭ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɸʜʘʧʪʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʍɸʉʉʇ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʠʛʠʥʘʣʴʥʳʭ  

ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʘʡʨʘʥʘ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 
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ɸʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʍɸʉʉʇ ʥʘʨʷʜʫ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʦʪʨʘʩʣʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʢʦʥʪʨʦʣʷ ʩʳʨʴʷ, ʧʨʦʜʫʢʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʚʦʝʥʠʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʠʨʦ-

ʚʦʤ ʨʳʥʢʘʭ [2]. 
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ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʀʅʅʆɺɸʎʀʀ ʇʆ ʇʈʆʀɿɺʆɼʉʊɺʋ  

ʊʆʅʀɿʀʈʋʖʑʀʍ ʅɸʇʀʊʂʆɺ ʅʆɺʆɻʆ ʇʆʂʆʃɽʅʀʗ  

ʀɿ ʄʆʃʆʏʅʆʁ ʉʓɺʆʈʆʊʂʀ 
 

ɹʘʪʜʳʝʚ ʏ.ʄ., ʐʨʘʤʢʦ ʄ.ʀ., ʆʤʘʨʦʚʘ ʉ.ɻ., ʍʨʘʤʮʦʚ ɸ.ɻ. 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

  

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʠ ʧʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʪʦʥʠʟʠʨʫʶʱʠʭ ʥʘʧʠʪʢʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪ-

ʢʝ. ʉʜʝʣʘʥ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ. ʇʨʦʜʘʞʠ ʧʨʦʜʫʢʪʦʚ ʚ 

ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʢʘʟʳʚʘʶʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ, ʦʩʥʦʚʥʳʤ ʤʦʪʠʚʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ. ʀʥʥʦʚʘʮʠʠ ʚ ʩʝʛʤʝʥ-

ʪʝ ʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʦʩʪʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺʳʧʫʩʢ 

ʦʩʚʝʞʘʶʱʠʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʥʝʞʠʨʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʠ ʚʦʜʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ 

ʢʦʤʧʣʝʢʩ ʤʦʣʦʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ, ʯʪʦ ʨʘʩʰʠʨʠʪ 

ʨʳʥʦʢ ʩʙʳʪʘ ʥʘʧʠʪʢʦʚ. ʇʦʩʣʝʜʫʶʱʝʝ ʦʙʦʛʘʱʝʥʠʝ ʦʩʥʦʚʳ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʚʢʫʩʦʚʳʤʠ, ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʰʠʨʦʢʫʶ ʛʘʤʤʫ ʥʘʧʠʪʢʦʚ. 



14 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʠʥʥʦʚʘʮʠʠ, ʪʦʥʠʟʠʨʫʶʱʠʝ ʥʘ-

ʧʠʪʢʠ, ʣʘʢʪʫʣʦʟʘ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʥʠʟʠʨʫʶʱʠʭ ʥʘʧʠʪʢʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʥʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʮʝʥʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʠʱʝʚʳʝ ʠʥʥʦʚʘʮʠʠ. ʈʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚʳʟʚʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʩʪʦʡʯʠʚʳʤ ʨʦʩʪʦʤ ʨʳʥʢʘ ʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ, 

ʢʦʪʦʨʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10-15 ʣʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ɺ ʤʠʨʦ-

ʚʦʤ ʧʣʘʥʝ ʚʦʟʨʦʩʣʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚ-

ʥʦʛʦ ʙʨʦʞʝʥʠʷ ʪʠʧʘ ʘʡʨʘʥ, ʢʫʤʳʩ ʠ ʜʨ. ʀʥʥʦʚʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ ʤʦʣʦʯʥʳʭ ʥʘ-

ʧʠʪʢʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʨʦʩʪʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ [1]. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ ʯʪʦ, ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʦʩʪʘ ʤʦʣʦʯʥʳʝ ʥʘ-

ʧʠʪʢʠ ʚʳʜʝʣʷʶʪʩʷ ʝʱʝ ʦʜʥʠʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ: ʦʙʦʨʦʪ ʢʠʩʣʦʤʦ-

ʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʲʝʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [2]. ɺ 

ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʠʙʦʣʝʝ ʤʦʪʠʚʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʪʠʚʥʘʷ ʤʦʜʝʣʴ [3], ʦʧʨʝʜʝ-

ʣʷʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ. ʀʩʭʦʜʷ ʠʟ ʠʟʚʝʩʪʥʦʡ ʤʘʨʢʝʪʠʥ-

ʛʦʚʦʡ ʘʢʩʠʦʤʳ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʴ ʧʦʢʫʧʘʝʪ ʥʝ ʧʨʦʜʫʢʪ, ʘ ʨʝʰʝʥʠʝ ʩʚʦʠʭ 

ʧʨʦʙʣʝʤ, ʠʥʪʝʨʧʦʣʠʨʫʷ ʵʪʫ ʘʢʩʠʦʤʫ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʝ ʞʠʟʥʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʘ, ʤʳ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: ʧʦʪʨʝʙʠʪʝʣʴ ʧʦʢʫʧʘʝʪ ʩʧʦʩʦʙ ʩʚʦʠʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʨʘʤʢʘʭ ʩʠʪʫʘʪʠʚʥʦʡ ʤʦʜʝʣʠ (ʦʙʦʙʱʝʥʥʦʡ, ʪʠʧʠʯʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷ).  

 ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʝʛʤʝʥʪʘ ʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʦʞʠʪʴ 

ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʥʝʢʠʡ çʧʣʶʩè, ʢʦʪʦʨʳʡ ʠʱʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʥʠʷ, ʩʠʪʫʘʮʠʠ, ʧʦʚʦʜʘ ʠ ʩʘʤʦʯʫʚʩʪʚʠʷ. ʉʧʦʨʪʩʤʝʥ ʧʴʝʪ ʥʝ 

ʪʦʪ ʥʘʧʠʪʦʢ, ʢʦʪʦʨʳʡ ʦʥ ʞʝ ʧʴʝʪ ʟʘ ʟʘʚʪʨʘʢʦʤ. ʅʫʞʥʳʡ ʥʘʧʠʪʦʢ ʚ ʥʫʞʥʦʝ ʚʨʝ-

ʤʷ ʠ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ï ʚʦʪ ʪʨʝʙʦʚʘʥʠʝ ʚʨʝʤʝʥʠ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʪʨʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʝ ʟʥʘʯʝ-

ʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʤʫ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʨʦʣʴ 

ʚ ʩʠʩʪʝʤʝ ʝʞʝʜʥʝʚʥʦʛʦ ʧʠʪʘʥʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʥʝ ʟʘʚʪʨʘʢʘʶʪ ʚʦ-

ʚʩʝ ʠʣʠ ʟʘʚʪʨʘʢʘʶʪ ʧʦ ʧʫʪʠ ʥʘ ʨʘʙʦʪʫ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʥʘʧʠʪʢʘʤ 

ʜʣʷ ʟʘʚʪʨʘʢʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʩʦʢʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʭʦʨʦ-

ʰʠʝ ʨʳʥʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʄʦʣʦʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʟʠʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘ-

ʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ. 

ʊʘʢ, ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʛ. ʂʠʣʴ (ɻʝʨʤʘʥʠʷ), ʤʦʣʦʢʦ ʠ ʩʦʢ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʣʶʙʠʤʳʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʟʘʚʪʨʘʢʘ ʝʚʨʦʧʝʡʩʢʠʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [4]. ʅʘʧʠʪʦʢ ʜʣʷ ʟʘʚʪʨʘʢʘ 

ʠʣʠ ʦʙʝʜʘ ï ʵʪʦ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʚʝ-

ʯʘʶʱʠʡ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʵʪʠʭ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢ ʠ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʚʨʝʤʝʥʠ ʠ ʩʧʦʩʦʙʘ ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʫ ʤʳʩʣʴ ʤʦʞʥʦ ʠ ʜʘʣʴʰʝ ʨʘʟʚʠʪʴ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ: ʚʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ (ʙʘʣʣʘʩʪʥʳʭ 

ʚʝʱʝʩʪʚ) ï ʣʠʰʴ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ. ɺ ʩʫʤʤʝ ʞʝ ʟʘʤʝʥʘ ʧʨʠʝʤʘ ʧʠʱʠ ʥʘʧʠʪʢʦʤ 

ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʟʥʘʯʘʝʪ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
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ʝʛʦ ʞʠʟʥʠ. ʋʜʦʙʩʪʚʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʝʛʦʜʥʷ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʘʩʣʘ-

ʞʜʝʥʠʝʤ ʠ ʧʦʣʴʟʦʡ ʦʪ ʧʨʦʜʫʢʪʘ. ɺ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʠ ʯʘʩʪʦ ʥʝʜʦʦʮʝ-

ʥʠʚʘʝʤʳʡ ʤʦʪʠʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʆʜʠʥ ʠʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʪʠʤʫʣʦʚ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʦʛʘʥʝ Refreshment ʠ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʞʝʣʘʥʠʝʤ ʦʩʚʝʞʠʪʴʩʷ. ʉʝʛʤʝʥʪ Refreshment ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʠʥʜʫʩʪʨʠʝʡ ʥʘʧʠʪʢʦʚ. ʀ ʟʜʝʩʴ ʤʦʣʦʯʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʷʱʘʷ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ, ʩʥʦʚʘ ʦʙʣʘʜʘʝʪ ʠʜʝʘʣʴ-

ʥʳʤ ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʝʜʠʥʠʪʴ ʦʩʚʝʞʝʥʠʝ ʩ ʥʘʪʫʨʘʣʴʥʦ-

ʩʪʴʶ ʠ ʧʦʣʴʟʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ. ʆʙʣʘʜʘʷ ʩʣʦʞʥʳʤ ʩʦʩʪʘʚʦʤ, ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʳʨʴʝʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʧʠʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʄʦʣʦʯ-

ʥʘʷ ʩʳʚʦʨʦʪʢʘ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʙʝʣʢʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʙʝʜʥʘ ʞʠʨʘʤʠ. ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʳʚʦʨʦʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʚ ʥʘʧʠʪʢʘʭ, ʢʘʢ ʚ ʢʦʤʧʣʝʢʩʝ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʠʭ 

ʩʦʯʝʪʘʥʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʥʘʧʠʪʢʦʚ ʠʟ ʩʳʚʦʨʦʪʢʠ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ. 

ʅʘʤʠ [1] ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʚʝʩʪʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʩʚʝʜʝʥʠʡ ʦ ʥʘʧʠʪʢʘʭ 

ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

ʦʙʦʩʦʙʣʝʥʠʝ ʪʠʧʦʚ ʥʘʧʠʪʢʦʚ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʝʤʳʭ ʠ ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʷ ʠ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʠʤ ʩʚʦʡʩʪʚʘʤ; 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʧʠʪʢʦʚ ʠ ʢʦʥʮʝʥʪʨʘʪʦʚ ʜʣʷ ʥʠʭ ʧʦ ʩʧʦʩʦʙʘʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʮʝʣʷʤ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʧʠʪʢʦʚ ʠʟ ʤʦʣʦʯʥʦʛʦ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʧʠʪʢʦʚ ʠʟ ʤʦʣʦʯʥʦʛʦ  

ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 
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ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʦ- ʠ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʦʩʚʝʞʘʶʪ ʧʦ-ʜʨʫʛʦʤʫ. ʀʩʧʦʣʴʟʫʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ï ʥʘʧʨʠʤʝʨ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʫʛʣʝʢʠʩʣʳʡ 

ʛʘʟ, ʤʦʞʥʦ ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʰʠʨʠʪʴ ʨʳʥʦʢ ʩʙʳʪʘ. ɿʜʝʩʴ ʠʥʜʫʩʪʨʠʠ ʤʦʣʦʯʥʳʭ 

ʥʘʧʠʪʢʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʠʥ ʰʘʛ ʢ ʟʘʚʦʝʚʘʥʠʶ ʥʦʚʳʭ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʷʚʣʝ̫ʪʩ̫ ʦʙʦʛʘʱʝʥʠʝ 

ʠʭ ʟʘʱʠʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʙʠʬʠʜʦ-

ʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [4]. ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʚʣʠʷʥʠʠ ʥʝʢʦʪʦʨʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘ ʨʦʩʪ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘʧʠʪʢʘ 

ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ [2] ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʚʳʷʩʥʝʥʳ ʚʦʧʨʦʩʳ, 

ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʜʨʫʛʠʭ ʠʥʪʝʨʝʩʫʶʪ ʧʦʪʨʝʙʠʪʝʣʷ: ʙʘʣʣʘʩʪʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʝ-

ʙʠʦʪʠʢʠ, ʧʨʦʙʠʦʪʠʢʠ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʪʨʘʚʷʥʳʝ ʵʢʩʪʨʘʢʪʳ, ʯʘʠ ʠ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʢʦʤʙʠʥʘʮʠʠ ʚʠʪʘʤʠʥʦʚ ʠ/ʠʣʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʧʠʪʢʦʚ ʢʘʪʝʛʦʨʠʠ çɿʜʦʨʦʚʴʝè, ʧʨʦʙʫʞʜʘʶ-

ʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʢʨʫʛʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠ-

ʤʘʥʠʷ, ʠʤʤʫʥʥʘʷ ʟʘʱʠʪʘ, ʞʠʟʥʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʫʩʧʦʢʦʝʥʠʝ, ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʢʨʘ-

ʩʦʪʘ ï ʭʦʨʦʰʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ [1]. 

ɺʳʧʫʩʢ ʦʩʚʝʞʘʶʱʠʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʙʠʦʪʠʯʝ-

ʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʥʝʞʠʨʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʠ ʚʦʜʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʣʦʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ, ʯʪʦ ʨʘʩ-

ʰʠʨʠʪ ʨʳʥʦʢ ʩʙʳʪʘ ʥʘʧʠʪʢʦʚ. 

ʐʠʨʦʢʫʶ ʛʘʤʤʫ ʦʩʚʝʞʘʶʱʠʭ ʥʘʧʠʪʢʦʚ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʣʝʯʝʙʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʦʙʦʛʘʱʘʷ ʥʘʧʠʪʢʠ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, ʣʘʢʪʫʣʦʟʦʡ). ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʪʘʢʠʭ ʥʘʧʠʪʢʦʚ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʯʠʩʣʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ 

ʨʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʩʚʝʞʘʶʱʠʭ ʩʳʚʦʨʦʪʦʯʥʳʭ ʥʘʧʠʪ-

ʢʦʚ, ʜʠʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʦʙʦʛʘʱʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ ʠ ʣʘʢʪʫʣʦ-

ʟʦʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʤʦ-

ʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʠ ʫʪʚʝʨʞʜʝʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʥʘʧʠʪʢʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʩʳʚʦʨʦʪʢʫ, ʧʦʣʫʯʝʥʥʫʶ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʛʢʦʛʦ ʩʳʨʘ 

ʠʣʠ ʪʚʦʨʦʛʘ, ʬʠʣʴʪʨʫʶʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠʮ ʢʘʟʝʠʥʦʚʳʭ ʬʨʘʢʮʠʠ ʙʝʣʢʘ, 

ʥʘʛʨʝʚʘʶʪ ʥʘ ʪʨʫʙʯʘʪʦʤ ʧʘʩʪʝʨʠʟʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70°2Áʉ ʩ ʚʳʜʝʨʞʢʦʡ 

15-20 ʩʝʢ., ʜʘʣʝʝ ʥʘ ʧʘʨʦʢʦʥʪʘʢʪʥʦʤ ʥʘʛʨʝʚʘʪʝʣʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 85°2Áʉ ʩ 

ʚʳʜʝʨʞʢʦʡ 10 ʩʝʢ. ʠ ʦʭʣʘʞʜʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 6Ñ2Üʉ. ɺ ʦʭʣʘʞʜʝʥʥʫʶ 

ʩʳʚʦʨʦʪʢʫ ʚʥʦʩʷʪ, ʩʦʛʣʘʩʥʦ ʨʝʮʝʧʪʫʨʝ, ʘʡʨʘʥ, ʣʘʢʪʫʣʦʟʫ, ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ, 

ʩʦʣʴ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). ʅʘʧʠʪʦʢ ʧʝʨʝʤʝʰʠʚʘʶʪ, ʜʦʦʭʣʘʞʜʘʶʪ ʧʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦ 6°2Áʉ ʠ ʨʘʟʣʠʚʘʶʪ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʪʘʨʫ. ʅʘʧʦʣʥʝʥʥʫʶ ʠ 

ʫʢʫʧʦʨʝʥʥʫʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʪʘʨʫ ʧʦʤʝʱʘʶʪ ʚ ʭʦʣʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 4°2Áʉ ʜʣʷ ʭʨʘʥʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ çɺʠʪʘè (ʛ. 

ɾʝʣʝʟʥʦʚʦʜʩʢ) ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʧʨʠʤʝʨ, ʢʝʬʠʨʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʪʨʦʥʫʪʘ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʚʦʡʩʪʚ. ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʦʙʦʛʘʱʘʶʱʠʭ ʜʦʙʘʚʦʢ ʨʘʩʩʤʘʪʨʠʚʘʁ ʪʩʷ 

ʪʘʢʠʝ ʢʘʢ ʣʴʥʷʥʘʷ ʤʫʢʘ ʠ l-carnetine (ʚ ʢʦʣʠʯʝʩʪʚʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʤ ʩʫʪʦʯʥʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ). ʇʦʢʘʟʘʥʘ ʩʪʝʧʝʥʴ ʧʦʣʝʟʥʦʩʪʠ ʚʥʦʩʠʤʳʭ ʨʘʩʪʠʪʝʣʥɹʳʭ ʜʦʙʘʚʦʢ-

ʦʙʦʛʘʪʠʪʝʣʝʡ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʘ 
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ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ʣʴʥʷʥʦʡ ʤʫʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʢʠʩʣʦʪʥʦʩʪʠ 

ʛʦʪʦʚʦʛʦ ʢʝʬʠʨʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʝʬʠʨʥʳʡ ʧʨʦʜʫʪ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʦʙʦʛʘʱʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ, l-carnetine, ʣʴʥʷʥʘʷ ʤʫʢʘ, 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʠʩʣʦʪʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʇʨʘʚʠʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʘʨʤʦʥʠʯʥʦʤʫ 

ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1]. 

ʇʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ-

ʩʝʣʝʥʠʶ ʩʣʝʜʫʝʪ ʫʧʦʪʨʝʙʣʷʪʴ ʧʨʦʜʫʢʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʶ ʦʨʛʘʥʠʟʤʘ, ʪʦ ʝʩʪʴ ʙʦʛʘʪʳʝ ʚʠʪʘʤʠʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʘʤʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʝʬʠʨʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʨʘʩʰʠʨʝʥʠʠ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦ-

ʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʦʙʦʛʘʱʝʥʥʳʭ ʥʘʪʫʨʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʨʦʜ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʧʨʦʜʫʢʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ [2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʛʘʱʘʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʨʦʜʥʦʝ ʚʝʱʝʩʪʚʦ, ʨʦʜʩʪʚʝʥʥʦʝ ʚʠʪʘʤʠʥʘʤ ʛʨʫʧʧʳ ɺ, ï l-

carnetine. ɼʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ: ʘʢʪʠʚʠʟʘʮʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ; ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʞʠʛʘʥʠʷ ʞʠʨʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʵʥʝʨʛʠʶ; ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʷʚʣʝʥʠʷ ʞʠʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ; 

ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ. 

ʃʴʥʷʥʘʷ ʤʫʢʘ - ʮʝʥʥʘʷ ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ, ʙʦʛʘʪʘʷ ʙʝʣʢʦʤ, ʞʠʨʦʤ, ʚʠʪʘʤʠ-

ʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠ-

ʥʦʚ (ɺ, ʉ, ɸ, ɽ, ʈʈ), ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢʞʝ ʦʥʘ ʙʦʛʘʪʘ ʖ-3-, ʖ-6- ʠ ʖ-

9-ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ 

ʨʘʙʦʪʳ ʤʦʟʛʘ, ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠ ̫ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʢʝ-

ʬʠʨʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 7 

ʩʫʪʦʢ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʜʚʘ ʦʙʨʘʟʮʘ ʢʝʬʠʨʥʦʛʦ ʧʨʦʜʫʢʪʘ: 1 

ʦʙʨʘʟʝʮ - ʢʦʥʪʨʦʣʴʥʳʡ (ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ), 2 ʦʙʨʘʟʝʮ - ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʴʥʷʥʦʡ ʤʫʢʠ ʠ l-carnitine. ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘ-

ʥʝʥʠʷ (ʯʝʨʝʟ 3, 5 ʠ 7 ʩʫʪʦʢ) ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʚ 

https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
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ʙʘʣʣʘʭ) ʠ ʠʟʤʝʨʷʣʠ ʪʠʪʨʫʝʤʫʶ ʢʠʩʣʦʪʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʴʥʦʡ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʴʥʦʡ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʥʘ 3 ʩʫʪʢʠ ʥʘ 5 ʩʫʪʢʠ ʥʘ 7 ʩʫʪʢʠ 

ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 

ɺʢʫʩ ʠ ʟʘʧʘʭ 4,0 5,0 4,0 5,0 4,0 5,0 

ʎʚʝʪ 4,0 5,0 4,0 5,0 4,0 5,0 

ʂʦʥʩʠʩʪʝʥʮʠʷ 4,0 5,0 3,5 4,0 3,0 3,0 

ʀʪʦʛʦ: 12,0 15,0 11,5 14,0 11,0 13,0 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʝʬʠʨʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʨʦʬʠʣʦʛʨʘʤʤʳ ʨʠʩʫʥʢʠ 2-4. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 3 ʩʫʪʢʠ 
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ʈʠʩʫʥʦʢ 3 ï ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 5 ʩʫʪʢʠ 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 7 ʩʫʪʢʠ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ 

ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʢʝʬʠʨʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʠʩʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʘ 2 (ʩ ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʚ ʩʦʩʪʘʚʝ) ʙʳʣʘ 

ʚʳʰʝ ʠ ʥʘʨʘʩʪʘʣʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ. ʅʘʨʘʩʪʘʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦ 

ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʠ ʥʘ 7 ʩʫʪʢʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤr ʜʣʷ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʫ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ ʫʭʫʜʰʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʭʫʜʰʝʥʠʝ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʦ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ ʰʣʦ ʧʦ-ʨʘʟʥʦʤʫ. ʊʘʢ ʢ 7 ʩʫʪʢʘʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʦʥʘ ʩʪʘʣʘ ʥʝ ʦʜʥʦʨʦʜʥʘʷ, ʙʦʣʝʝ ʞʠʜʢʦʦʙʨʘʟʥʘʷ ʩ ʦʪʜʝʣʝʥʠʝʤ ʩʳʚʦʨʦʪ-

ʢʠ, ʘ ʫ ʦʙʨʘʟʮʘ ʩ ʜʦʙʘʚʢʘʤʠ ʥʘʦʙʦʨʦʪ ʩʪʘʣʘ ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʚʷʟʢʘʷ. ʇʨʠ ʵʪʦʤ ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʣʫʯʰʠʤ ʪʘʢʞʝ ʙʳʣ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

- ʚʢʫʩ ʠ ʟʘʧʘʭ ʷʨʯʝ ʠ ʩʠʣʴʥʝʝ ʚʳʨʘʞʝʥʳ, ʘ ʮʚʝʪ ʧʨʠʷʪʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʡ ʢʝʬʠʨʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʦ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚʘʭ ʧʝ-

ʨʝʜ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1.  ɺʝʣʠʯʢʠʥʘ, ɸ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ / ɸ.ɺ. ɺʝʣʠʯ-

ʢʠʥʘ, ɼ.ɸ. ʉʢʘʯʢʦʚ, ʆ.ɺ. ɻʨʝʙʝʥʥʠʢʦʚʘ // ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ 
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ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-
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2018 ʛ.) / ʧʦʜ ʦʙʱ. ʨʝʜ. ʀ. ʌ. ɻʦʨʣʦʚʘ; ʌɻɹʅʋ çʇʦʚʦʣʞʩʢʠʡ ʅʀʀ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠè, ʌɻɹʆʋ ɺʆ 

çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪè. ï ɺʦʣʛʦʛʨʘʜ, 2018. ï C. 263-265. 

2.  ʈʦʤʘʥʝʥʢʦ, ʉ.ɸ. ʂʘʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ / ʉ.ɸ. ʈʦʤʘʥʝʥʢʦ, ʆ.ʇ. ʉʝʨʦʚʘ, 

ɼ.ɸ. ʉʢʘʯʢʦʚ, ʀ.ʄ. ɺʦʣʦʭʦʚ // ʊʦʚʘʨʦʚʝʜ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. 

ï 2014. ï ˉ 12. ï ʉ. 34-38. 
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ʆʎɽʅʂɸ ʌʋʅʂʎʀʆʅɸʃʔʅʆʉʊʀ ʂʆʄʇʆʅɽʅʊʆɺ 

ʅɸʇʀʊʂɸ ʉʓɺʆʈʆʊʆʏʅʆɻʆ ʌɽʈʄɽʅʊʀʈʆɺɸʅʅʆɻʆ 
 

ɿʦʡʢʦ ʃ.ɺ., ʉʢʘʯʢʦʚ ɼ.ɸ., ʉʝʨʦʚʘ ʆ.ʇ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʥʘʧʠʪʢʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ. ʀʟʳʩʢʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʦʮʝʥʢʝ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘʧʠʪʢʘ ʧʨʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʧʦʪʨʝʙʣʝʥʠʠ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʝʮʝʧʪʫʨʳ ʠ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʛʦʪʦʚʦʛʦ ʥʘʧʠʪʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, 

ʥʘʧʠʪʦʢ ʩʳʚʦʨʦʪʦʯʥʳʡ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʡ, ʨʝʮʝʧʪʫʨʘ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, 

ʩʠʨʦʧ ʩʤʦʨʦʜʠʥʳ, ʷʛʦʜʳ ʩʤʦʨʦʜʠʥʳ. 

 

ɺʚʝʜʝʥʠʝ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ 

ʈʦʩʩʠʠ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʚʥʝʜʨʝʥʠʝ ʚ ʣʠʥʝʡʢʫ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʧʨʦʜʫʢʪʦʚ. ʕʪʘ 

ʪʝʥʜʝʥʮʠʷ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʤʦʣʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʜʘʶʱʠʝ ʠʟʚʝʩʪʥʳʤ ʧʨʦʜʫʢʪʘʤ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘʮʝʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʧʦʣʝʟʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ ʠ ʠʤʝʶʪ ʜʝʪʝʨʤʠʥʠʨʫʶʱʫʶ ʩʚʷʟʴ ʩ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʦʟʜʘʥʠ ̫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʩʝʥʠ ̫ʢʦʤʧʦʥʝʥʪʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ [3, 5]. 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʨʝʮʝʧʪʫʨʘʭ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʣʠʥʝʡʢʫ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʦ ʠ 

ʟʘ ʩʯʝʪ ʧʨʠʜʘʥʠʷ ʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
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ʩʳʨʴʷ ʚ ʨʝʮʝʧʪʫʨʘʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʚʦʩʪʨʝʙʦʚʘʥʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠ 

ʟʘʩʣʫʞʠʚʘʝʪ ʚʩʝʩʪʦʨʦʥʥʝʡ ʧʦʜʜʝʨʞʢʠ [2]. 

ʇʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝʟʘʤʝʥʠʤʳʤʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʫʥʠʢʘʣʴʥʳ. ʇʝʨʩ-

ʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɺʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʦʙʘʚʣʷʝʪ ʠʤ ʩʧʝʮʠʬʠʯʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ 

ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ: ʧʣʦʜʳ, ʷʛʦʜʳ, ʟʝʨʥʦʚʳʝ, ʙʦʙʦʚʳʝ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ 

(ʤʫʢʘ, ʞʤʳʭʠ, ʰʨʦʪʳ, ʵʢʩʪʨʫʜʘʪʳ), ʨʘʟʣʠʯʥʳʝ ʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʪ.ʜ. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʣʠʥʝʡʢʠ ʧʨʦʜʫʢʪʦʚ ʟʘ ʩʯʝʪ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ (ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ) ʠ ʫʜʝʰʝʚʣʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʘʥʘʣʦʛʘʤʠ (ʧʨʦʪʦʪʠʧʘʤʠ) ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ [1]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʄʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʩʫʨʩʦ- ʠ 

ʵʥʝʨʛʦʝʤʢʠʤ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʜʝʬʠʮʠʪʦʤ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ, ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦ 

ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʄʦʣʦʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʣʠʚʘʶʪ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ, ʦʙʨʘʟʫʶʱʫʶʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʢʘʥʘʣʠʟʘʮʠʶ, ʢʘʢ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʢʘʢ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ [6]. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ - ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʣʫʯʘʝʤʳʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʩʳʨʦʚ, ʪʚʦʨʦʛʘ ʠ ʢʘʟʝʠʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʟʘʢʚʘʩʦʢ, ʩʳʚʦʨʦʪʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʡ ʩʦʩʪʘʚ ʠ ʚʢʫʩ. ʉʳʚʦʨʦʪʢʘ ʠʜʝʘʣʥɹʦ 

ʧʦʜʭʦʜʠʪ ʧʨʠ ʜʠʝʪʠʯʝʩʢʦʤ ʧʠʪʘʥʠʠ - ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2 %, 

ʙʝʣʢʘ ʦʢʦʣʦ 1%, ʣʘʢʪʦʟ r (ʦʩʦʙʳʡ ʚʠʜ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ 

ʫʩʚʘʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʥʝ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʠ 

ʥʦʨʤʘʣʠʟʫʝʪ ʨʘʙʦʪʫ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ) ʜʦ 4 %. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ (ʈʈ, ʉ, ɺ2, ɺ1, ʙʝʪʘ-ʢʘʨʦʪʠʥ ʠ 

ʜʨ.) ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (1 ʣʠʪʨ ʩʳʚʦʨʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʤ 

ʢʘʣʠʝʤ 130 ʤʛ ~ 40 % ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ, ʢʘʣʴʮʠʝʤ 80 ʤʛ ~ 75 % ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ, 

ʬʦʩʬʦʨʦʤ 78 ʤʛ, ʥʘʪʨʠʝʤ 40 ʤʛ, ʤʘʛʥʠʝʤ 8 ʤʛ, ʞʝʣʝʟʦʤ 0,1 ʤʛ).  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʷ ʥʫʞʥʳʭ ʚʠʪʘʤʠʥʦʚ. ʉʦʩʪʘʚ 

ʷʛʦʜ ʩʤʦʨʦʜʠʥʳ ʤʥʦʛʦʦʙʨʘʟʝʥ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ ʠ ʤʠʥʝʨʘʣʘʤ. ʉʠʨʦʧ ʠʟ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ ʙʦʛʘʪ ʚʠʪʘʤʠʥʦʤ C 

ï 115,4 %, ʢʘʣʠʝʤ ï 17,7 %, ʢʦʙʘʣʴʪʦʤ ï 52 %, ʤʘʨʛʘʥʮʝʤ ï 11,7 %, ʤʝʜʴʶ ï 

16,9 %, ʤʦʣʠʙʜʝʥʦʤ ï 44,5 %. 
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ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʅʫʪʨʠʝʥʪ 
ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ  

ʚ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ 

ɾʠʨʳ, ʛ 0,1 

ʋʛʣʝʚʦʜʳ, ʛ 4,0 

ɹʝʣʢʠ, ʛ 1,0 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ (ʢɼʞ) 20,9 (87,5) 

ɺʠʪʘʤʠʥʳ, ʤʛ 

ɸ - 

ɺ1 0,03 

ɺ2 0,11 

ʈʈ 0,14 

ʉ 0,50 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ 

ʅʘʪʨʠʡ 40,0 

ʂʘʣʠʡ 125,0 

ʂʘʣʴʮʠʡ 60,0 

ʄʘʛʥʠʡ 6,0 

ʌʦʩʬʦʨ 71,0 

ɾʝʣʝʟʦ 0,1 

 

ʇʦʪʨʝʙʣʝʥʠʝ ʷʛʦʜ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʦʪ ʠʭ ʩʦʟʨʝʚʘʥʠʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʙʦʨʘ, ʘ ʪʘʢʞʝ ʠʟʙʳʪʦʯʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ, ʜʘʞʝ ʷʛʦʜ ʜʝʩʝʨʪʥʦʛʦ ʚʢʫʩʘ. ʇʦʵʪʦʤʫ ʠʭ ʧʦʪʨʝʙʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʚ ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ. 

ʇʣʦʜʦʚʳʝ ʠ ʷʛʦʜʥʳʝ ʩʠʨʦʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʪʫʨʘʣʴʥʳʝ ʩʦʢʠ, ʟʘʢʦʥʩʝʨ-

ʚʠʨʦʚʘʥʥʳʝ ʩʘʭʘʨʦʤ [4]. ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʨʦʧʘ ʩʤʦʨʦʜʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʦʣʴʟʝ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʪʘʙʣʠʮʘ 2. 

ɺʠʪʘʤʠʥ r ʠ ʤʘʢʨʦ- ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʩʠʨʦʧʝ ʩʤʦʨʦʜʠʥʳ ʧʨʠʜʘʶʪ 

ʩʳʚʦʨʦʪʦʯʥʦʤʫ ʥʘʧʠʪʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʠʭ ʚ 

ʨʝʮʝʧʪʫʨʫ ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘʧʠʪʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʛʦ 

ʦʧʪʠʤʘʣʴʥʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʨʦʧ ʩʤʦʨʦʜʠʥʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ 

ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʮʝʧʪʫʨʥʦ-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʥʘʧʠʪʢʘ ʚʳʨʘʙʘʪʳʚʘʣʠ ʠ ʩʨʘʚʥʠʚʘʣʠ ʦʙʨʘʟʝʮ ʩ ʷʛʦʜʘʤʠ ʩʤʦʨʦʜʠʥʳ (  ̄1) ʠ 

ʦʙʨʘʟʝʮ ʩ ʩʠʨʦʧʦʤ ʩʤʦʨʦʜʠʥʳ (ˉ 2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʣʫʯʰʠʤ ʦʢʘʟʘʣʩʷ 

ʦʙʨʘʟʝʮ 2 ʩ ʩʠʨʦʧʦʤ ʩʤʦʨʦʜʠʥʳ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4. 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʥʫʪʨʠʝʥʪʦʚ ʚ ʩʠʨʦʧʝ ʩʤʦʨʦʜʠʥʳ 
ʅʫʪʨʠʝʥʪ ʂʦʣʠʯʝʩʪʚʦ 

ɺʠʪʘʤʠʥʳ, ʤʛ 

ɸ, ʈʕ 0,0201 

-ʢʘʨʦʪʠʥ 
0,118 

ɺ1 0,033 

ɺ2 0,044 

ɺ5 0,519 

ɺ6 0,044 

ɺ9 6,494 

ʉ 103,9 

ɽ 0,909 

ʅ 3,117 

ʈʈ 0,5195 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ 

ʢʘʣʠʡ 441,49 

ʢʘʣʴʮʠʡ 46,4 

ʤʘʛʥʠʡ 39,05 

ʥʘʪʨʠʡ 39,26 

ʩʝʨʘ  2,6 

ʬʦʩʬʦʨ  41,6 

ʭʣʦʨ 18,18 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʢʛ 

ʙʦʨ 71,4 

ʞʝʣʝʟʦ 1,713 

ʡʦʜ 1,3 

ʢʦʙʘʣʴʪ 5,195 

ʤʘʨʛʘʥʝʮ 0,2338 

ʤʝʜʴ 168,83 

ʤʦʣʠʙʜʝʥ 32,169 

ʬʪʦʨ 22,08 

 

ʊʘʙʣʠʮʘ 3 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʠʪʢʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʆʙʨʘʟʝʮ 2 

ʂʦʥʩʠʩʪʝʥʮʠʷ ɾʠʜʢʘʷ, ʛʘʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʎʚʝʪ ɹʣʝʜʥʦ-ʨʦʟʦʚʳʡ 

ɺʢʫʩ ʇʨʠʷʪʥʳʡ, ʩʣʘʜʢʠʡ ʚʢʫʩ 

ɿʘʧʘʭ ɿʘʧʘʭ ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʳʚʦʨʦʪʢʝ 

 

ʊʘʙʣʠʮʘ 4 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ 
ʅʫʪʨʠʝʥʪ ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, % 

ɾʠʨʳ, ʛ 1,45 

ʋʛʣʝʚʦʜʳ, ʛ 45,50 

ɹʝʣʢʠ, ʛ 8,65 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 220,50 
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ (ʤʦʣʦʯʥʦʡ ʩʚrʦʨʦʪʢʠ) 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʨʦʧʘ ʩʤʦʨʦʜʠʥʳ. ʉʤʦʨʦʜʠʥʘ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʤʘʢʨʦ - ʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʣʝʛʢʦʫʩʚʦʷʝ-

ʤʦʡ ʬʦʨʤʝ ʠ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʩʦʦʪʥʦʰʝʥʠʷʭ. ɼʦʙʘʚ-

ʣʝʥʠʝ ʩʤʦʨʦʜʠʥʳ ʚ ʩʦʟʜʘʥʥʳʡ ʩʳʚʦʨʦʪʦʯʥʳʡ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘʧʠʪʦʢ ʚ ʬʦʨ-

ʤʝ ʩʠʨʦʧʘ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʦʟʠʨʦʚʢʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʚʠʪʘʤʠʥʘʭ ʠ ʤʘʢ-

ʨʦ- ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʦʜʥʦʡ ʧʦʨʮʠʠ ʥʘʧʠʪʢʘ. 
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʩʚʝʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝ-

ʮʝʧʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʠʟʛʦʪʦʚʣʷʝʤʦʛʦ ʧʦ ʪʝʭ-

ʥʦʣʦʛʠʠ ʘʮʠʜʦʬʠʣʴʥʦʡ ʧʘʩʪʳ ʠʟ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝ-
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ʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʝʮʝʧʪʫʨʝ 

ʧʨʦʜʫʢʪʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʪʠʭ ʦʙʨʘʟʮʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʘʮʠʜʦ-

ʬʠʣʴʥʳʭ ʧʘʩʪ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʦʚʩʷʥʳʝ ʦʪʨʫʙʠ ʠʣʠ 

ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʘʮʠʜʦʬʠʣʴʥʘʷ ʧʘʩʪʘ, ʦʙʦʛʘʱʸʥʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʦʚ-

ʩʷʥʳʝ ʦʪʨʫʙʠ, ʪʳʢʚʝʥʥʦʝ ʧʶʨʝ. 

 
ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʛʘʱʸʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʫʢ-

ʪʦʚ ʥʘ ʧʨʠʣʘʚʢʘʭ ʤʘʛʘʟʠʥʦʚ ʨʘʬʠʥʠʨʦʚʘʥʥʳʝ, ʘ ʟʥʘʯʠʪ, ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ 

ʩʦʩʪʘʚʫ ʠ ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʥʠʟʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ [1, 2]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʦʛʘʱʸʥʥʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʘʮʠʜʦʬʠʣʴʥʫʶ ʧʘʩʪʫ, ʚʳʨʘʙʦʪʘʥʥʫʶ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʚʩrʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʴ ʩʳʚʦʨʦʪʢʠ, ʚʳʜʝʣʠʚʰʝʡʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʛʫʩʪʢʘ, 

ʜʣʷ ʛʠʜʨʘʪʘʮʠʠ ʦʪʨʫʙʝʡ; 

- ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʜʦʙʘʚʠʪʴ ʦʚʩʷʥʳʝ ʦʪʨʫʙʠ ʠ 

ʪʳʢʚʝʥʥʦʝ ʧʶʨʝ. ʇʣʦʜʳ ʪʳʢʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ, 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ ɸ, ɓ-ʢʘʨʦʪʠʥʘ, ʢʘʣʠʷ ʠ ʤʘʛʥʠʷ. ɼʦʙʘʚʣʝʥʠʝ 

ʦʚʩʷʥʳʭ ʦʪʨʫʙʝʡ ʫʚʝʣʠʯʠʪ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ ʧʨʦʜʫʢʪʝ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʧʨʝʙʠʦʪʠʢʘʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʬʣʦʨʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʘʮʠʜʦʬʠʣʴ-

ʥʦʡ ʧʘʩʪʳ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ɿʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʨʘʩ-

ʰʠʨʝʥʠʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʘʮʠʜʦʬʠʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥ-

ʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟʛʦʪʦʚʠʣʠ 3 ʦʙʨʘʟʮʘ ʧʨʦʜʫʢʪʘ ʩ ʨʘʟʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʤ-

ʧʦʥʝʥʪʦʚ. ʈʝʮʝʧʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʣʠʯʝʩʪʚʦ ʦʪʨʫʙʝʡ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ ʦʙʨʘʟʮʘ ʢ ʪʨʝʪʴʝʤʫ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʶʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʦʥ-

ʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʥʝ ʩʦʜʝʨʞʠʪ ʚʥʦʩʠʤʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʆʮʝʥʢʘ ʠ ʚʳʙʦʨ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɼʣʷ 

ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʣʴʥʫʶ ʦʮʝʥʢʫ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ 15-ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ [3]. ʆʮʝʥʠʚʘʣʠ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʚʢʫʩ, 

ʟʘʧʘʭ ʠ ʮʚʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʳ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʉʳʨʴʸ 
ʄʘʩʩʘ ʩʳʨʴʷ, ʢʛ 

ʂʦʥʪʨʦʣʴʥʳʡ ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 3 

ʆʩʥʦʚʘ ʘʮʠʜʦʬʠʣʴʥʘʷ ʧʘʩʪʘ 1000 687 714 742 

ʇʶʨʝ ʪʳʢʚʝʥʥʦʝ - 196 204 211 

ʉʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ - 78 55 32 

ʆʪʨʫʙʠ ʦʚʩʷʥʳʝ - 39 27 15 

ʀʪʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 1000 1000 1000 1000 

 

ʊʘʙʣʠʮʘ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 3 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʄʷʛʢʘʷ, ʦʜʥʦ-

ʨʦʜʥʘʷ 

ʇʣʦʪʥʘʷ, ʠʟʙʳ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʪʨʫʙʝʡ 

ʄʘʞʫʱʘʷ, 

ʦʱʫʱʘʝʪʩʷ ʥʘ-

ʣʠʯʠʝ ʦʪʨʫʙʝʡ 

ʄʷʛʢʘʷ, ʦʱʫ-

ʱʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʪʨʫʙʝʡ 

ʆʮʝʥʢʘ ʠʟ 5, ʙʘʣʣ 4 3 5 5 

ɺʢʫʩ ʏʠʩʪʳʡ ʢʠʩʣʦ-

ʤʦʣʦʯʥʳʡ 

ʄʦʣʦʯʥʳʡ ʩ ʪr -

ʢʚʝʥʥʳʤ ʧʨʠʚ-

ʢʫʩʦʤ, ʦʱʫʱʘʝʪ-

ʩʷ ʚʢʫʩ ʦʪʨʫʙʝʡ 

ʄʦʣʦʯʥʳʡ ʩ 

ʪʳʢʚʝʥʥʳʤ 

ʧʨʠʚʢʫʩʦʤ 

ʄʦʣʦʯʥʳʡ ʩ 

ʪʳʢʚʝʥʥʳʤ 

ʧʨʠʚʢʫʩʦʤ 

ʆʮʝʥʢʘ ʠʟ 4, ʙʘʣʣ 1 2 4 3 

ɿʘʧʘʭ ʏʠʩʪʳʡ, ʙʝʟ ʧʦ-

ʩʪʦʨʦʥʥʠʭ ʟʘʧʘ-

ʭʦʚ 

ʉʣʘʙʳʡ ʪʳʢ-

ʚʝʥʥʳʡ ʘʨʦʤʘʪ 

ʄʦʣʦʯʥʳʡ ʩ 

ʪʳʢʚʝʥʥʳʤ 

ʘʨʦʤʘʪʦʤ 

ɺʳʨʘʞʝʥʥʳʡ 

ʪʳʢʚʝʥʥʳʡ 

ʘʨʦʤʘʪ 

ʆʮʝʥʢʘ ʠʟ 3, ʙʘʣʣ 2 1 3 2 

ʎʚʝʪ ɹʝʣʳʡ ʉʚʝʪʣʦ-

ʦʨʘʥʞʝʚʳʡ 

ʉʚʝʪʣʦ-

ʦʨʘʥʞʝʚʳʡ 

ʉʚʝʪʣʦ-

ʦʨʘʥʞʝʚʳʡ 

ʆʮʝʥʢʘ ʠʟ 3, ʙʘʣʣ 1 1 3 2 

ʀʪʦʛʦ ʠʟ 15, ʙʘʣʣ 8 7 15 12 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʘʤʫʶ ʚʳʩʦ-

ʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʣ ʦʙʨʘʟʝʮ 2 ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ - 15, ʤʝʥʴ-

ʰʝʝ ʦʙʨʘʟʝʮ 3 ï 12 ʙʘʣʣʦʚ, ʢʦʥʪʨʦʣʴʥʳʡ ʠ ʦʙʨʘʟʝʮ 1 ʧʦʣʫʯʠʣʠ ʩʘʤʫʶ ʥʠʟʢʫʶ 

ʦʮʝʥʢʫ ʠ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 8 ʠ 7. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʪʨʦʠʣʠ ʧʨʦʬʠʣʦʛʨʘʤʤʫ, ʨʠʩʫʥʦʢ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʧʨʦʜʫʢʪʘ. ʆʙʨʘʟʝʮ 2 ʧʦʣʫʯʠʣ ʥʘʠʚʳʩʰʫʶ ʦʮʝʥ-

ʢʫ, ʪʦ ʝʩʪʴ ʦʧʪʠʤʘʣʴʥʘʷ ʨʝʮʝʧʪʫʨʘ ʘʮʠʜʦʬʠʣʴʥʦʡ ʧʘʩʪʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝ-

ʚʦʡ ʮʝʥʥʦʩʪʴʶ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ 2,7% ʦʪʨʫʙʝʡ ʠ 20,4 % ʪʳʢʚʝʥʥʦʛʦ ʧʶʨʝ. ʇʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʘʩʩʦʨ-

ʪʠʤʝʥʪʘ ʘʮʠʜʦʬʠʣʴʥʦʡ ʧʘʩʪʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ. 
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ʢʠ. ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩ ʟʘʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙ-

ʣʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʥʳʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʰʢʘ ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ, ʢʫʤʳʩ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦ-

ʜʫʢʪʳ, ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ, ʤʦʣʦʯʥʦʝ ʩʳʨʴʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 
ʙʝʣʢʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 
ʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʨʳʥʢʘ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʝʥ ʚ 
ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ  ʚʝʢʘ. 

ʂʫʤʳʩ ï ʦʨʠʛʠʥʘʣʴʥʳʡ, ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʥʘʧʠʪʦʢ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʠʟ 
ʢʦʙʣrʴʝʛʦ ʤʦʣʦʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʚʘʩʢʠ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʙʦʣʛʘʨʩʢʦʡ 
ʠ ʘʮʠʜʦʬʠʣʴʥʦʡ ʧʘʣʦʯʢʠ, ʘ ʪʘʢʞʝ ʤʦʣʦʯʥʳʭ ʜʨʦʞʞʝʡ, ʦʙʣʘʜʘʶʱʠʡ ʦʪʣʠʯʥʳʤʠ 
ʣʝʯʝʙʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.  

ɺ ʢʫʤʳʩʝ ʩʦʜʝʨʞʘʪʩʷ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ ʚ ʣʝʛʢʦ ʫʩʚʦʷʝʤʳʭ ʬʦʨʤʘʭ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨʳ ʫʛʣʝʢʠʩʣʦʪʳ, ʤʦʣʦʯʥʦʡ 
ʢʠʩʣʦʪʳ ʠ ʩʧʠʨʪʘ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪ ʧʠʱʝʚʘʨʝʥʠʝ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ 
ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ.  

ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʥʘʪʫʨʘʣʴʥʳʡ ʢʫʤʳʩ ʩʦʜʝʨʞʠʪ 1,6-
2,5% ʙʝʣʢʘ, 1,5-2,5% ʞʠʨʘ, ʜʦ 7% ʤʦʣʦʯʥʦʛʦ ʩʘʭʘʨʘ, ʜʦ 0,35% ʤʠʥʝʨʘʣʴʥʳʭ 
ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʩʦʝʜʠʥʝʥʠʷ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ, ʤʘʨʛʘʥʮʘ. 
ʆʥ ʙʦʛʘʪ ʚʠʪʘʤʠʥʘʤʠ ɸ, ʉ, ɽ, ʈ, ʛʨʫʧʧʳ ɺ, ʚ ʪʦʤ ʯʠʩʣʝ ɺ12.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 
ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ï ʩʫʭʦʛʦ 
ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ï ʢʫʤʳʩʘ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ. 

ʂʫʤʳʩ ï çʞʠʚʦʡè ʧʨʦʜʫʢʪ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʚ ʥʝʤ ʧʨʦʪʝʢʘʶʪ ʦʯʝʥʴ 
ʠʥʪʝʥʩʠʚʥʦ ʠ ʦʥ ʥʝ ʧʦʜʣʝʞʠʪ ʜʣʠʪʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʳʣʘ 
ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʙʝʣʢʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ï ʢʫʤʳʩʘ 
ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ, ʧʦʣʫʯʘʝʤʦʛʦ ʤʝʪʦʜʦʤ ʩʫʙʣʠʤʘʮʠʠ ʞʠʜʢʦʛʦ ʩʢʚʘʰʝʥʥʦʛʦ 
ʢʨʝʧʢʦʛʦ ʢʫʤʳʩʘ (ʠʣʠ ʢʫʤʳʩʥʦʛʦ ʧʨʦʜʫʢʪʘ).  

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ 
ʚʘʢʫʫʤ-ʩʫʙʣʠʤʘʮʠʦʥʥʦʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʞʠʜʢʦʛʦ ʢʨʝʧʢʦʛʦ ʢʫʤʳʩʘ ʠʣʠ 
ʢʫʤʳʩʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʝʜʷʥʳʝ 
ʢʨʠʩʪʘʣʣʳ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ ʧʨʦʜʫʢʪʘ ʠʩʧʘʨʷʶʪʩʷ, ʤʠʥʫʷ ʞʠʜʢʫʶ ʬʘʟʫ 
(ʩʫʙʣʠʤʠʨʫʶʪʩʷ), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝ ʥʘʨʫʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʪʘ, ʥʝ 
ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʦʙʲʝʤ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʦʜʫʢʪ ʚʳʩʦʯʘʡʰʝʛʦ 
ʢʘʯʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʫʰʢʝ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ ʧʦʜ ʛʣʫʙʦʢʠʤ ʚʘʢʫʫʤʦʤ 
ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, 
ʙʠʦʤʘʩʩʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ. 

ʋʜʘʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʚʣʘʛʠ ʠʟ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 
ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʤʠʥʫʩ 20-30

ʦ
ʉ), ʜʦʩʫʰʠʚʘʥʠʝ ʪʘʢʞʝ ʧʨʠ 

ʱʘʜʷʱʝʤ, ʥʝ ʚʳʰʝ 40
ʦ
ʉ, ʨʝʞʠʤʝ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʫʢʪʘ ʚ ʮʝʥʪʨʝ ʩʣʦʷ ʥʝ ʚʳʰʝ 

18-20
ʦ
ʉ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  
ʉʫʰʢʘ ʩʫʙʣʠʤʘʮʠʝʡ ʚʝʜʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ɾʠʜʢʠʡ ʢʨʝʧʢʠʡ ʢʫʤʳʩ 

(3 ʩʫʪʦʢ ʩʦʟʨʝʚʘʥʠʷ) ʠʣʠ ʢʫʤʳʩʥʳʡ ʧʨʦʜʫʢʪ ʧʦʩʣʝ ʦʮʝʥʢʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʨʘʟʣʠʚʘʶʪ 
ʚ ʝʤʢʦʩʪʠ ʨʘʚʥʦʤʝʨʥʳʤ ʩʣʦʝʤ ʪʦʣʱʠʥʦʡ 5-6 ʤʤ ʠ ʧʦʤʝʱʘʶʪ ʚ ʩʫʙʣʠʤʘʪʦʨ. ʂʘʢ 
ʪʦʣʴʢʦ ʟʘʛʨʫʟʢʘ ʩʫʙʣʠʤʘʪʦʨʘ ʟʘʢʦʥʯʠʪʩʷ, ʥʝʤʝʜʣʝʥʥʦ ʚʢʣʶʯʘʶʪ ʚʘʢʫʫʤ-ʥʘʩʦʩ ʠ 
ʦʪʢʘʯʠʚʘʶʪ ʚʦʟʜʫʭ ʠʟ ʩʫʙʣʠʤʘʪʦʨʘ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 15 ʇʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʩʫʙʣʠʤʘʮʠʠ, ʢʦʛʜʘ ʫʜʘʣʷʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʚʣʘʛʘ, ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʠʥʫʩ 12 ʜʦ ʤʠʥʫʩ 20

ʦ
ʉ, ʘ ʚ ʧʝʨʠʦʜ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʚʣʘʛʠ ʦʪ ʤʠʥʫʩ 20 ʜʦ ʤʠʥʫʩ 30
ʦ
ʉ. ʇʨʦʜʫʢʪ ʩʯʠʪʘʝʪʩʷ 
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ʛʦʪʦʚʳʤ, ʝʩʣʠ ʚʣʘʞʥʦʩʪʴ ʝʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 4%. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʩ 
ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 
ʭʨʘʥʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 12-20 ʤʝʩ.  

ʇʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  ʢʫʤʳʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʉʘʥʇʠʅ 2.3.2.1078 (ʠʥʜʝʢʩ 1.2.4.3), ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʢʫʤʳʩʘ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʪʝʯʝʥʠʝ 
ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʂʆɽ/ʛ, ʥʝ ʤʝʥʝʝ 

10
7
 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-
ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʂʆɽ/ʛ, ʥʝ ʙʦʣʝʝ 

1Ŀ10
5 

ʄʘʩʩʘ ʧʨʦʜʫʢʪʘ (ʛ), ʚ ʢʦʪʦʨʦʡ 
ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) 0,01 
S.aureus 1,0 

ʇʘʪʦʛʝʥʥʳʝ  
(ʚ ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ) 

25 

ʇʣʝʩʝʥʠ, ʂʆɽ/ʛ, ʥʝ ʙʦʣʝʝ 50 
 

ʂʫʤʳʩ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ ʩʦʜʝʨʞʠʪ ʜʦ 30 % ʙʝʣʢʦʚ, 10,5 % ʞʠʨʦʚ ʠ 

ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʢʫʤʳʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʢʫʤʳʩʘ  

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʨʦʜʫʢʪʘ 

ɹʝʣʢʦʚ, ʛ ɾʠʨʦʚ, ʛ 
ʋʛʣʝʚʦ-
ʜʦʚ, ʛ 

ʂʘʣʦʨʠʡ-
ʥʦʩʪʴ, ʢʢʘʣ 

ʂʫʤʳʩ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ 30,0Ñ0,2 10,5Ñ0,1 80,6Ñ0,1 537 
 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʟʘʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ ʩʪʨʘʥʳ, ʥʦ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʥʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʟ ʤʦʣʦʯʥʦʛʦ ʩʨrʴʷ. 

 
ʋɼʂ 637.143 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ʄʗʉʅʓʍ  

ʇʈʆɼʋʂʊʆɺ ʇʋʊɽʄ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʅʆɺʓʍ  

ɹɽʃʂʆɺʆ-ʋɻʃɽɺʆɼʅʓʍ ʂʆʄʇʃɽʂʉʆɺ 

 
1,2
ʌʝʜʦʪʦʚʘ ɻ.ɺ., 

1,2
ʂʥʷʞʝʯʝʥʢʦ ʆ.ɸ. 

1
ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2
ʇʦʚʦʣʞʩʢʠʡ ʅʀʀ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʩʪʠ-
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ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʝʮʝʧʪʫʨʘʭ 

ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʭʨʘʥʠʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦʢʘʟʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʙʘʩʘ ʚʘʨʝʥʘʷ, ʪʳʢʚʝʥʥʳʡ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʤ-

ʧʣʝʢʩ, ʪʝʭʥʦʣʦʛʠʷ, ʨʝʮʝʧʪʫʨʘ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʴʰʫʶ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʥʫʪʨʠʝʥʪʘʤʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʠʩʢʘ 

ʠ ʨʘʟʨʘʙʦʪʦʢ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʮʝʧʪʫʨ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɼʦʢʪʨʠʥʦʡ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʦʠʩʢ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʧʦ-

ʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ (ɹʨʘʞʥʠʢʦʚ A.M., ɾʫʨʘʚʩʢʘʷ 

ʅ.ʂ., ʃʠʧʘʪʦʚ ʅ.ʅ., ʈʦʛʦʚ ʀ.ɸ., ʉʘʣʘʚʘʪʫʣʠʥʘ P.M., ʊʠʪʦʚ ɽ.ʅ., ʊʦʣʩʪʦʛʫʟʦʚ 

ɺ.ɹ., Rivas H.J., Tarrant P.V. ʠ ʜʨ.) ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʜʦʣʷ ʙʝʣʢʦʚʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʵʪʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʝʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ, ʠʟʦʣʷʪʳ ʠ ʪʝʢʩʪʫʨʠʨʘʪʳ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ʀʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʩʦʝʚʘʷ ʤʫʢʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʣʝʜʫʝʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʘ. ʕʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪ-

ʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʦʙʘʚʣʝʥʠʷ ʚ ʤʷʩʥʦʡ ʬʘʨʰ ʙʝʣʢʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɿʘʤʝʥʘ ʤʳʰʝʯʥʦʛʦ ʙʝʣʢʘ ʨʘʩʪʠʪʝʣʴʥʳʤ ʙʫʜʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʨʦʩʪʦʤ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʢʘʢ ɺʉʉ (ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ), ɺʋʉ (ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ), ɾʋʉ (ʞʠʨʦʫʜʝʨʞʠʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ).  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʟʮʳ 

ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʩ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʠʟ ʪʳʢʚʳ ʛʦʣʦʩʝʤʝʥʥʦʛʦ 

ʩʦʨʪʘ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʨʘʟʮʳ: ʦʧʳʪʥʳʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ï ʩrʨʝr ʠ ʪʝʨʤʦ-

ʦʙʨʘʙʦʪʘʥʥʳʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʬʘʨʰʝʡ 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʚʦʜʦʩʚʷʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʬʘʨʰʘ ʜʦ 

100% ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʚʣʘʛʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʥʠʞʝ ʥʘ 2,2%. ʊʳʢʚʝʥʥʳʡ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ 

ɺʉʉ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʠ ʦʮʝʥʢʝ ʢʨʠʪʝʨʠʷ ɺʋʉ ʚ ʧʦʣʝʯʝʥʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʷʭ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʚ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʰʝ ʥʘ 3,8% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ. ʕʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ 

ʩʚʦʡʩʪʚ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʚ ʦʧʳʪʥʦʤ ʦʙ-

ʨʘʟʮʝ ʥʘ 5,5% ʙʦʣʴʰʝ.  

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʠʟʫʯʘʝʤʳʡ ʦʙʨʘʟʝʮ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʧʦ-

ʢʘʟʘʣʦ, ʯʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʙʦʣʴʰʦʤʫ ʧʘʜʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʯʥʦʩʪʴ, ʯʪʦ 

ʜʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇʅʉ ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʜʦʣʠ ʤʠʦʬʠʙ-

ʨʠʣʣʷʨʥʳʭ ʙʝʣʢʦʚ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʪʳʢʚʝʥʥʦʛʦ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 5,6 ʩʤ
2
. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʳʢʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ 

 

ʉʨʘʚʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʜʚʫʭ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʣʙʘʩʳ ʧʦ-

ʢʘʟʘʣʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ 12,1%, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟ-

ʮʝ  ʩʦʩʪʘʚʣʷʝʪ 11,5%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʜʝʣʘʝʤ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʧʳʪʥʳʡ ʦʙʨʘ-

ʟʝʮ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʠ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝ ʞʠʨʘ, ʯʪʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʦʪʥʦʰʝʥʠʠ ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ.  

ʊʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ 

ʥʘ ʥʘʣʠʯʠʝ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ (ʂʄɸʌɸʥʄ), ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʢ,  S.aureus, 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣ, ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ 

ʢʣʦʩʪʨʠʜʠʡ. 

ʀʪʦʛʠ ʘʥʘʣʠʟʘ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʚʘʨʝʥʳʭ ʢʦʣ-

ʙʘʩ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʝʮʝʧʪʫʨʝ, ʜʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ʠ S.aureus (ʚ 1 ʛ ʧʨʦʜʫʢʪʘ), ʧʘ-

ʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʘʣʴʤʦʥʝʣʣʳ (ʚ 25 ʛ ʧʨʦʜʫʢʪʘ) ʠ ʩʫʣʴʬʠʪʨʝʜʫʮʠ-

ʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ (ʚ 0,01 ʛ ʧʨʦʜʫʢʪʘ) (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʅʦʨʤʘ  

ʧʦ ʉʘʥʇʠʅ 
ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʳʡ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘ-

ʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʂʆɽ ʚ 1 ʛ ʧʨʦʜʫʢʪʘ 

1,0ʭ10
3
 0,85ʭ10

3
 5,0ʭ10

2
 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ, 

S.aureus, ʚ 1 ʛ ʧʨʦʜʫʢʪʘ 
ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʉʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ,  

ʚ 0,01 ʛ ʧʨʦʜʫʢʪʘ 
ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʇʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ,  

ʚ ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ, ʚ 25 ʛ ʧʨʦʜʫʢʪʘ 
ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʰʠʨʝʥʠʝ ʨʝʮʝʧʪʫʨ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʣʙʘʩ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʛʨʫʧ-

ʧʘʭ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʠʪʘʥʠʷ. ɹʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-
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ʥʦʦʙʨʘʟʥʳ, ʧʦʵʪʦʤʫ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʝʪʨʠʩʪʠʢʘʤʠ. 
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Don state agrarian university 

 

ɸʥʥʦʪʘʮʠʷ: ʘʚʪʦʨʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ï ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʦʛʦ ʵʢʩʪʨʫʜʘʪʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʝ-

ʥʦ-ʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʠʭ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

Abstract: the authors studied the influence of plant raw materials ï chickpea-

pumpkin extrudate on the quality characteristics of cooked smoked sausages, their 

nutritional and biological value. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪ, ʪʳʢʚʘ, ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʳʡ ʵʢʩʪʨʫʜʘʪ, ʚʘʨʝʥʦ-

ʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ. 
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Key words: chickpeas, pumpkin, chickpeas-pumpkin extrudate, boiled-

smoked sausages. 

 

ɺʚʝʜʝʥʠʝ. ʂʨʦʤʝ ʜʦʙʘʚʦʢ-ʟʘʤʝʥʠʪʝʣʝʡ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ ʚʩʝ ʙʦʣʴʰʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʥʘʭʦʜʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʘʪʳ ʥʘʪʫʨʘʣʴʥʳʭ ʠʣʠ ʠʜʝʥʪʠʯʥʳʭ ʥʘʪʫ-

ʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʜʦʙʘʚʢʠ ʠʟ ʷʠʯʥʳʭ, ʤʦʣʦʯʥʳʭ 

ʠ ʩʦʝʚʳʭ ʙʝʣʢʦʚ, ʞʠʨʥʳʭ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ, ʬʦʩʬʦʣʠʧʠʜʦʚ ʠ ʚʠʪʘ-

ʤʠʥʦʚ. ʇʨʠʤʝʥʝʥʠʝ, ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʞʠʨʝʥʠʷ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʦʛʦ ʵʢʩʪʨʫʜʘʪʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠ-

ʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʥʦ ʠ 

ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʦʙʦʛʘʪʠʚ ʝʛʦ ʙʝʣʢʘʤʠ, 

ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʚʘʨʝʥʦ-ʢʦʧʯʝʥʦʡ ʢʦʣʙʘʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʦʛʦ ʵʢʩʪʨʫʜʘʪʘ ʠ 

ʘʥʘʣʠʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʡ ʢʘʬʝʜʨʳ çʇʠʱʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠè ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʚ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2018 ʛʦʜ. ʆʙʲʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ ʩ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʳʤ 

ʵʢʩʪʨʫʜʘʪʦʤ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1.  ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʦʡ 

ʢʦʣʙʘʩʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʫʜʘʪʦʚ. 

2 . ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʚʳʙʨʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ  

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ, ʞʠʨʘ, ʙʝʣʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ. 

4 . ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʳ-

ʭʦʜʘ, ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ. 

ɺʳʨʘʙʘʪʳʚʘʪʴ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ. ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ï ʥʘ 

ʵʪʦʡ ʩʪʘʜʠʠ ʚʥʦʩʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʵʢʩʪʨʫʜʘʪ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʰʝ-

ʥʠʷʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʈʝ-

ʮʝʧʪʫʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʅʫʪʦʚʦ-ʪʳʢʚʝʥʥʳʡ ʵʢʩʪʨʫʜʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʥʫʪʘ ʠ ʩʝʤʷʥ ʣʴʥ, 

ʦʙʨʘʙʦʪʘʥʥʫʶ ʛʦʨʷʯʝʡ ʵʢʩʪʨʫʟʠʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 120 ʜʦ 160Áʉ ʠ ʜʘʚʣʝʥʠʝʤ 

ʜʦ 50 ʘʪʤ. ʕʢʩʪʨʫʟʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʥʠʯʪʦʞʝʥʠʶ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʫʣʫʯʰʝʥʠʶ ʟʘʧʘʭʘ, ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ. ʇʨʠ ʪʘʢʦʡ ʫʥʠʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʫʜʚʘʠʚʘʝʪʩʷ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʫʣʴʪʫʨʳ (ʪʘʙʣʠʮʘ 2).  
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ʊʘʙʣʠʮʘ 1 ï ʉʚʦʜ ʨʝʮʝʧʪʫʨ, ʢʛ / 100 ʢʛ ʥʝʩʦʣʝʥʦʛʦ ʩʳʨʴʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʟʠʮʠʠ 

çʆʨʠʛʠ-

ʥʘʣʴʥʘʷè 
çɼʝʨʝʚʝʥʩʢʘʷè 

çʀʥʥʦʚʘ- 

ʮʠʦʥʥʘʷè 
çʎʘʨʩʢʘʷè 

ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ 1 ʩʦʨʪʘ ï ï ï 20 

ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ 2 ʩʦʨʪʘ 20 20 20 ï 

ɻʦʚʷʜʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʚ.ʩ. 15 20 15 15 

ʉʚʠʥʠʥʘ ʧʦʣʫʞʠʨʥʘʷ 35 30 30 30 

ʉʚʠʥʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʞʠʨʥʘʷ ï ï - - 

ʐʧʠʢ ʙʦʢʦʚʦʡ 20 20 20 20 

ʕʢʩʪʨʫʜʘʪ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʳʡ 10 10 15 15 

                ʀʊʆɻʆ 

       ʥʝʩʦʣʝʥʦʛʦ ʩʳʨʴʷ 
100 100 100 100 

ʅʠʪʨʠʪʥʘʷ ʩʦʣʴ 2 2 2 2 

ɺʦʜʘ ʧʠʪʴʝʚʘʷ 10 10 15 15 

ɺʳʭʦʜ, % 112 112 117 117 
 

ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʩʤʝʩʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʜʝʨʞʘʥʠʝ, % ʢ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ 

ʕʢʩʪʨʫʜʠʨʦʚʘʥʥʘʷ ʩʤʝʩʴ 

ɹʝʣʦʢ  35,02Ñ1,22 

ɾʠʨ  3,02Ñ0,22 

ʋʛʣʝʚʦʜʳ,  48,00Ñ1,40 

ʚ ʪ.ʯ. ʢʨʘʭʤʘʣ  34,02Ñ0,82 

ʉʪʘʭʠʦʟʘ  1,56Ñ0,05 

ɺʝʨʙʘʩʢʦʟʘ  2,47Ñ0,06 

ʈʘʬʬʠʥʦʟʘ  0,63Ñ0,02 
 

ʇʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ.  ɹʠʦʣʦ-

ʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʨʘʞʘʶʪ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʢʢʘʣ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʠʱʝʚʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 

ʊʘʙʣʠʮʘ 3 ï ʇʠʱʝʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʜʝʨʞʘʥʠʝ, ʥʘ 100 ʛ  

çʆʨʠʛʠʥʘʣʴʥʘʷè çɼʝʨʝʚʝʥʩʢʘʷè çʀʥʥʦʚʘʮʠʦʥʥʘʷè çʎʘʨʩʢʘʷè 

ɹʝʣʢʠ 16,6 18,5 21 19,6 

ɾʠʨʳ 22,2 20,7 16,1 18,2 

ʋʛʣʝʚʦʜʳ 0,3 0,3 0,4 0,4 

ɺʦʜʘ 60,8 60,5 62,5 61,8 

ɿʦʣʘ 2,7 2,7 0,77 2,7 

ʄʘʛʥʠʡ, ʤʛ 22 22 25 22 

ɺʠʪʘʤʠʥ ɺ3 0 0 1,5 0 

ɺʠʪʘʤʠʥ ɽ 0 0 1,2 0 

ɺʠʪʘʤʠʥ PP, ʤʛ 2,4 2,6 2,84 2,44 

ɺʠʪʘʤʠʥ C, ʤʛ 0 0 4,5 0 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 
156,8 176,8 156,7 165,4 
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ɿʘʢʣʶʯʝʥʠʝ. ɼʦʙʘʚʣʝʥʠʝ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʦʛʦ ʵʢʩʪʨʫʜʘʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 15% 

ʚ ʨʝʮʝʧʪʫʨʫ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʘ 6-4%, 

ʫʚʝʣʠʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ 2-5% ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʩʦʯʥʦʩʪʴ ʠ 

ʥʝʞʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʣʙʘʩʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ 10% ʜʦʣʶ ʥʫʪʦʚʦ-ʪʳʢʚʝʥʥʦʛʦ ʵʢʩʪʨʫʜʘʪʘ.  
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ɸʥʥʦʪʘʮʠʷ: ʘʚʪʦʨʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʫʪʘ ʠ ʥʫʪʦʚʦʡ ʤʫʢʠ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ. ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ, ʠʟʫʯʝʥʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʦʮʝʥʝʥʦ 

ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

Abstract: the authors studied the influence of chickpea and chickpea flour on 

the formation of consumer properties of meat products. The formulation of semi-

finished products, studied consumer properties, nutritional value and evaluated the 

quality of the finished product. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪ, ʤʷʩʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ. 
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ical properties, vegetable additives. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʰʠʨʷʝʪʩʷ ʚʳʧʫʩʢ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢ-

ʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʫʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʬʨʘʢʮʠʡ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʞʠʚʦʪʥʦ-

ʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʦʚ, ʠʭ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʧʠʱʝʚʳʝ ʩʠʩʪʝʤʳ ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ 

ʢʦʤʧʦʥʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʫʪʘ ʠ ʥʫʪʦʚʦʡ ʤʫʢʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦ-

ʚʦʡ ʜʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʫʪ ʙʦʛʘʪ ʫʩʚʦʷʝʤʳʤʠ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʦ ʘʤʠ-

ʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʙʝʣʢʘʤʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʢʫʣʴʪʫʨʳ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ ʚʦʩʧʦʣʥʠʪʴ ʜʝʬʠʮʠʪ ʵʩ-

ʩʝʥʮʠʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʩʠʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨ-

ʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ï ʥʫ-

ʪʦʚʦʡ ʤʫʢʠ, ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʠʟ ʤʷʩʘ ʠʥʜʝʡʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʡ ʢʘʬʝʜʨʳ 

çʇʠʱʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠè ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè ʚ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2018 ʛʦʜ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ: ʤʷʩʦ 

ʠʥʜʝʡʢʠ; ʥʫʪ; ʥʫʪʦʚʘʷ ʤʫʢʘ; ʤʦʜʝʣʴʥʳʡ ʦʙʨʘʟʝʮ ʤʷʩʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʩ ʨʘʟʣʠʯ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ (15 ʠ 5%) ʥʫʪʦʚʦʡ ʤʫʢʠ (ʤʘʩʩʦʡ 100Ñ5ʛ, ʧʦʣʫʬʘʙʨʠʢʘʪ). 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʧʦ ʙʝʣʢʫ ʠ ʞʠʨʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʣʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʜʝʡʢʦʡ ʠ ʥʫʪʦʚʦʡ ʤʫʢʦʡ, ʯʪʦʙʳ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ɹ:ɾ ʜʣʷ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙ-

ʨʠʢʘʪʦʚ ʙʳʣʦ ʨʘʚʥʳʤ 1:0,5. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʮʠʦʥʘʣʴ-

ʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʜʝʡʢʠ ʠ ʥʫʪʦʚʦʡ ʤʫʢʠ ʷʚʣʷʝʪʩʷ 80:20% (ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 ï ɺʘʨʠʘʥʪʳ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ  

ʧʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʧʨʦʜʫʢʪʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʠʱʝʚʳʭ 

ʚʝʱʝʩʪʚ 

ʉʦʦʪʥʦʰʝʥʠʝ: ʠʥʜʝʡʢʘ / ʥʫʪ 

ʚʘʨʠʘʥʪ 1 ʚʘʨʠʘʥʪ 2 

80:20 90:10 

ɹʝʣʢʠ, ʛ 19Ñ1,0 17Ñ1,0 

ɾʠʨʳ, ʛ 10 Ñ0,5 12Ñ0,5 

ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɹ:ɾ 1:0,5 1:0,7 

ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɹ:ɾ 1:0,5 

 
ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʦʟʠʮʠʷ, ʩʦʜʝʨʞʘʱʘʷ 80% ʠʥʜʶʰʘʪʠʥʳ, 20% ʥʫʪʦʚʦʡ ʤʫʢʠ, 

(ʚʘʨʠʘʥʪ 1), ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʙʝʣʢʫ ʠ ʞʠʨʫ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦ-

ʜʝʣʠ ʨʝʮʝʧʪʫʨʳ. ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʝʮʝʧʪʫʨʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Exel. ʈʝʰʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʦʣʫʯʠʣʠ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʨʝʮʝʧʪʫʨʳ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʪʘʙʣʠʮʳ 2 ʠ 3). 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚ ʦʧʳʪʥʳʭ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

çʂʦʪʣʝʪʳ ʠʟ ʠʥʜʝʡʢʠ ʩ ʥʫʪʦʤè ʩ ʩʦʜʝʨʞʘʥʠʝʤ 15% ʥʫʪʦʚʦʡ ʤʫʢʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʅʦʨʤʘ, % ʇʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ɿʥʘʯʝʥʠʷ 

ʀʥʜʝʡʢʘ 60,0 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 19,0 

ʅʫʪʦʚʘʷ ʤʫʢʘ 15,0 ɼʦʣʷ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ 60% ʦʪ 
ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ 

13,5 
ʃʫʢ ʨʝʧʯʘʪʳʡ 5,0 

ɺʦʜʘ  10,0 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 10,5 
ʉʫʭʘʨʠ ʧʘʥʠʨʦʚʦʯʥʳʝ  4,0 ʉʦʦʪʥʦʰʝʥʠʝ ɹ:ɾ:ʋ 1:0,7:0,1 
ʗʡʮʘ ʢʫʨʠʥʳʝ 3,0   

ʃʫʢ ʨʝʧʯʘʪʳʡ 2,0   
ʉʦʣʴ ʧʦʚʘʨʝʥʥʘ ̫ 1,0   

ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,05   
ʀʪʦʛʦ 100   

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʘʚ ʦʧʳʪʥʳʭ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ  

çʂʦʪʣʝʪʳ ʠʟ ʠʥʜʝʡʢʠ ʩ ʥʫʪʦʤè ʩ ʩʦʜʝʨʞʘʥʠʝʤ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʅʦʨʤʘ, % ʇʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ɿʥʘʯʝʥʠʷ 

ʀʥʜʝʡʢʘ 70,0 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 17,0 

ʅʫʪʦʚʘʷ ʤʫʢʘ 5,0 ɼʦʣʷ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ 50% ʦʪ 
ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ 

11,5 
ʃʫʢ ʨʝʧʯʘʪʳʡ 5,0 
ɺʦʜʘ  10,0 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 12,5 

ʉʫʭʘʨʠ ʧʘʥʠʨʦʚʦʯʥʳʝ  4,0 ʉʦʦʪʥʦʰʝʥʠʝ ɹ:ɾ:ʋ 1:0,9:0,1 
ʗʡʮʘ ʢʫʨʠʥʳʝ 3,0   

ʃʫʢ ʨʝʧʯʘʪʳʡ 2,0   
ʉʦʣʴ ʧʦʚʘʨʝʥʥʘ ̫ 1,0   
ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,05   

ʀʪʦʛʦ 100   
 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʯʝʪʥʳʡ ʚʘʨʠʘʥʪ ʨʝʮʝʧʪʫʨʳ ʤʷʩʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʨʠ-

ʙʣʠʞʝʥ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʫʪʦʯʥʝʥʠʷ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʠʟʫʯʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʘʨʰʘ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ 

ʤʷʩʘ ʠʥʜʝʡʢʠ ʠ ʥʫʪʦʚʦʡ ʤʫʢʠ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʢʘʟʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʣʘʛʘ / ʙʝʣʦʢ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʝʣʢʘ ʚ ʦʙʨʘʟʮʝ ʩ 15% ʩʦʜʝʨʞʘʥʠʝʤ ʥʫʪʦʚʦʡ ʤʫʢʠ (ʪʘʙ-

ʣʠʮʘ 4) ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʠ ʚʦʜʦ-

ʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʬʘʨʰʘ.  

ʊʘʙʣʠʮʘ 4 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʘʨʰʘ ʢʦʪʣʝʪ 
ʇʦʢʘʟʘʪʝʣʴ, % 15% ʥʫʪʦʚʦʡ ʤʫʢʠ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 66,90Ñ3,26 67,1Ñ3,59 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ 19,00Ñ1,10 17,50Ñ1,14 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 10,60Ñ1,10 12,4Ñ0,12 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʟʦʣʳ 3,50Ñ0,14 3,09Ñ0,03 

ʉʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ:   
ʙʝʣʦʢ : ʞʠʨ 1:0,55 1,0:0,7 
ʙʝʣʦʢ : ʚʣʘʛʘ 1,0:3,5 1,0:3,9 

ɺʣʘʛʦ-ʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 84,5Ñ3,33 80,3Ñ4,21 

ʨʅ, ʜ.ʝʜ. 5,0Ñ0,10 5,1Ñ0,20 
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʦʚʦʡ ʤʫʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʞʠʨʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʘʨʰʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʬʘʨʰʘ ʥʘʨʷʜʫ ʩ ʚʣʘʛʦʩʚʷʟʳʚʘʥʠʝʤ ʙʝʣʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʞʠʨʦʩʚʷ-

ʟʳʚʘʥʠʠ. ʂʦʪʣʝʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʥʫʪʦʚʦʡ ʤʫʢʠ ʙʳʣʠ ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ ʠ ʥʝ 

ʢʨʦʰʣʠʚʳʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʪʣʝʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʦʩʴ 5% ʥʫʪʦʚʦʡ ʤʫ-

ʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʥʝʩʝʥʠʝ ʥʫʪʦʚʦʡ ʤʫʢʠ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʙʝʣʢʦ-

ʚʳʡ ʧʨʦʜʫʢʪ ʩ ʜʠʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʣʫʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʩʪʨʫʢʪʫ-

ʨʫ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʦ ʚʳʭʦʜʫ ʧʨʦʜʫʢʪʘ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʥʫʪʦʚʦʡ ʤʫʢʠ 15% 

ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣʴʥʳʡ (5% ʥʫʪʦʚʦʡ ʤʫʢʠ) ʥʘ 8%. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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Abstract: the authors studied the influence of Turkey meat on consumer prop-

erties, nutritional, biological value of ham products in the "Amitex". 

Key words: turkey, ham products, sausage casings, meat products safety. 

  

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘ ʨʳʥʢʘʭ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ ʤʷ-

ʩʦʧʨʦʜʫʢʪʦʚ ʚ ʈʦʩʩʠʠ ʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ 

ʧʦʷʚʠʣʦʩʴ ʤʷʩʦ ʠʥʜʝʡʢʠ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣ-

ʢʦʚ ʠ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ 

ʠʥʜʝʡʢʠ ʧʨʠ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʤʥʦʛʠʝ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ 

ʢʨʦʚʠ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʝʜʫʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʜʠʘʙʝʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʥʥʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʥʝʥʠʝ ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʝʬʠʮʠʪʘ ʩʳʨʴʷ, ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʫ ʥʘ-

ʩʝʣʝʥʠʷ, ʧʨʠʜʘʥʠʶ ʤʷʩʥʳʤ ʧʨʦʜʫʢʪʘʤ ʜʠʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠʥʜʝʡʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʪʯʠʥʥʳʭ ʠʟʜʝʣʠʡ, ʦʮʝʥʢʘ ʧʠ-

ʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʜʠʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʘʩ-

ʩʦʨʪʠʤʝʥʪʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʴʥʦʤʳʰʝʯʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 

ʉ 2016 ʛʦʜʘ ʥʘ ʢʘʬʝʜʨʝ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʨʝʮʝʧʪʫʨ ʚʝʪʯʠʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʤʷʩʘ ʠʥʜʝʡʢʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ - ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʪ-

ʯʠʥʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʚʝʪʯʠʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʠʥʜʝʡʢʠ.  

ʄʦʜʝʣʠ ʨʝʮʝʧʪʫʨʳ ʧʦʜʙʠʨʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ʈ 54753-

2011 çɺʝʪʯʠʥʘ ʚʘʨʝʥʘʷ ʚ ʦʙʦʣʦʯʢʝ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷè. ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʨʝʮʝʧʪʫʨʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Exel. 

ʈʝʰʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʦʣʫʯʠʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʮʝʧʪʫʨ 

ʚʝʪʯʠʥ (ʪʘʙʣʠʮʳ 1 ʠ 2). 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʦʧʳʪʥʦʡ ʚʝʪʯʠʥʳ ʚʘʨʝʥʦʡ çɺʝʪʯʠʥʘ ʠʟ ʠʥʜʝʡʢʠè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ % 

ʀʥʜʝʡʢʘ 90,0 

ʃʫʢ ʨʝʧʯʘʪʳʡ 3,5 

ʏʝʩʥʦʢ  0,5 

ʄʫʩʢʘʪʥʳʡ ʦʨʝʭ ʛ\100 ʢʛ 50 

ʄʦʣʦʢʦ 2,0 

ʗʠʯʥʳʡ ʤʝʣʘʥʞ 2,0 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 2,0 

ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ ʛ\100 ʢʛ 50 

ʀʪʦʛʦ 100 



43 
 

ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚ ʦʧʳʪʥʦʡ ʚʝʪʯʠʥʳ ʚʘʨʝʥʦʡ çɺʝʪʯʠʥʘ ʢʫʨʠʥʘʷè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ % 

ʄʷʩʦ ʢʫʨ 90,0 

ʃʫʢ ʨʝʧʯʘʪʳʡ 3,5 
ʏʝʩʥʦʢ  0,5 
ʄʫʩʢʘʪʥʳʡ ʦʨʝʭ ʛ\100 ʢʛ 50 

ʄʦʣʦʢʦ 2,0 
ʗʠʯʥʳʡ ʤʝʣʘʥʞ 2,0 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 2,0 
ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ ʛ\100 ʢʛ 50 
ʀʪʦʛʦ 100 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʘʨʰʘ ʚʝʪʯʠʥ ʠʟ ʤʷʩʘ ʠʥʜʡʢʠ ʠ ʠʟ ʢʫʨʠʥʦ-

ʛʦ ʤʷʩʘ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʬʘʨʰʘ ʚʝʪʯʠʥ çɺʝʪʯʠʥʘ ʠʟ ʠʥʜʝʡʢʠè ʠ çɺʝʪʯʠʥʘ ʢʫʨʠʥʘʷè 
ʇʦʢʘʟʘʪʝʣʠ, % çɺʝʪʯʠʥʘ ʠʟ ʠʥʜʝʡʢʠè çɺʝʪʯʠʥʘ ʢʫʨʠʥʘʷè 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 60,2Ñ2,58 62,3Ñ3,01 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ 21,06Ñ1,58 19,25Ñ1,23 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 11,23Ñ1,10 10,59Ñ1,42 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʟʦʣʳ 3,78Ñ0,18 3,42Ñ0,19 

ʉʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ:   
ʙʝʣʦʢ : ʞʠʨ 1:0,55 1,0:0,7 
ʙʝʣʦʢ : ʚʣʘʛʘ 1,0:3,5 1,0:3,0 

ɺʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 78,6Ñ3,45 75,4Ñ2,58 

ʨʅ, ʜ.ʝʜ. 5,6Ñ0,22 5,9Ñ0,18 
 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʟʦʣʳ 

ʬʘʨʰʘ ʚʝʪʯʠʥ ʠʟ ʠʥʜʝʡʢʠ ʥʘʜ ʢʫʨʠʥʳʤ ʬʘʨʰʝʤ ʜʣʷ ʚʝʪʯʠʥ ʥʘ 1,81 ʧʦ ʙʝʣʢʫ ʠ 

0,36 ʧʦ ʟʦʣʝ. ʊʘʢʞʝ ʫ ʠʥʜʶʰʠʥʦʛʦ ʬʘʨʰʘ ʣʫʯʰʝ ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʣʦʢ ï ʞʠʨ ʠ 

ʙʝʣʦʢ ï ʚʣʘʛʘ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʧ-

ʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʠʟʫʯʝʥʠʷ (pH, ʤʘʩʩʦ-

ʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ, ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ, ʧʝ-

ʨʝʢʠʩʥʦʝ ʯʠʩʣʦ, ʙʝʣʦʢ), ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʪʯʠʥʳ ʠʟ ʠʥʜʝʡʢʠ  

ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʚ ʦʙʦʣʦʯʢʝ çɸʤʠʪʝʢʩè 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ, ʩʫʪ 

ɺʝʪʯʠʥʘ ʠʟ ʤʷʩʘ ʠʥʜʝʡʢʠ 

0 5 10 15 20 25 

pH 6,30 6,38 6,40 6,47 6,54 6,70 
 Ñ1,41 Ñ1,67 Ñ1,78 Ñ1,12 Ñ1,14 Ñ1,45 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 62,49 61,73 59,69 58,83 57,90 56,61 

ʚʣʘʛʠ, % Ñ0,85 Ñ0,87 Ñ1,15 Ñ1,36 Ñ1,44 Ñ1,58 

ʅʠʪʨʠʪ ʥʘʪʨʠʷ, ʤʛ,% 0,0040 0,0038 0,0035 0,0031 0,0030 0,0029 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, 1,01 1,65 1,7 1,75 1,85 2,33Ñ 

ʤʛʂʆʅ/ʛ Ñ0,18 Ñ0,54 Ñ0,78 Ñ0,70 Ñ0,69 0,80 

ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ,  
ʤʤʦʣʴ ʘʢʪ.ʛ 

ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. 0,027 0,070 

ɹʝʣʦʢ 12,43 12,48 13,74 14,38 14,50 14,55 
 Ñ0,70 Ñ0,48 Ñ0,56 Ñ0,45 Ñ0,68 Ñ0,70 
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ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 25 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʚʣʘʛʠ ʚ ʚʝʪʯʠʥʝ ʠʟ ʠʥʜʝʡʢʠ ʩʥʠʟʠʣʩʷ ʯʝʨʝʟ 5 ʩʫʪʦʢ ʩ 62,49% ʜʦ 61,73%, ʯʝʨʝʟ 10 

ʩʫʪ ï ʜʦ 59,69%, ʘ ʯʝʨʝʟ 20 ʩʫʪ ï ʜʦ 57,90%, ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʯʝʨʝʟ ʦʙʦ-

ʣʦʯʢʫ ʀʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ pH, ʧʨʠ ʭʨʘʥʝʥʠʠ ʜʦ 10 ʩʫʪ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 

6,30 ʜʦ 6,40 ʠ ʚʦʟʨʦʩʣʦ ʢ 25 ʩʫʪ ʜʦ 6,70. 

ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

1 ʛ ʧʨʦʜʫʢʪʘ). ʇʦ ʤʝʨʝ ʧʦʪʝʨʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʧʨʦʜʫʢʪʝ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩ 12,43% ʜʦ 14,55%  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ 25 ʩʫʪ ʭʨʘʥʝʥʠʷ ʚ ʚʝʪʯʠʥʝ ʠʟ ʠʥʜʝʡʢʠ ʚ ʦʙʦʣʦʯʢʝ 

çɸʤʠʪʝʢʩè, ʥʝ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʊʘʢʠʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠ ʚ ʚʝʪʯʠʥʝ ʠʟ ʢʫʨʠʥʦʛʦ ʤʷʩʘ 

(ʪʘʙʣʠʮʘ 5) 

ʊʘʙʣʠʮʘ 5 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʪʯʠʥʳ ʠʟ ʢʫʨʠʥʦʛʦ ʤʷʩʘ  

ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʚ ʦʙʦʣʦʯʢʝ çɸʤʠʪʝʢʩè 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ, ʩʫʪ 

ɺʝʪʯʠʥʘ ʠʟ ʢʫʨʠʥʦʛʦ ʤʷʩʘ 

0 5 10 15 20 25 

pH 6,42 6,48 6,55 6,59 7,02 7,03 

 Ñ1,45 Ñ1,45 Ñ1,65 Ñ1,22 Ñ1,35 Ñ1,11 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 63,22 62,56 60,33 59,65 58,55 57,22 

ʚʣʘʛʠ, % Ñ0,9 Ñ0,5 Ñ1,23 Ñ1,25 Ñ1,45 Ñ1,22 

ʅʠʪʨʠʪ ʥʘʪʨʠʷ, ʤʛ,% 0,0040 0,0038 0,0035 0,0031 0,0030 0,0029 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, 1,02 1,75 1,80 1,90 1,95 2,49Ñ 

ʤʛʂʆʅ/ʛ Ñ0,18 Ñ0,54 Ñ0,78 Ñ0,70 Ñ0,69 0,80 

ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ, 

ʤʤʦʣʴ ʘʢʪ.ʛ 

ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. 0,027 0,070 

     Ñ1,41 Ñ1,33 

ɹʝʣʦʢ 13,22 13,55 14,23 15,11 15,98 16,1 

 Ñ0,70 Ñ0,48 Ñ0,56 Ñ0,45 Ñ0,68 Ñ0,70 

 

ʅʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʝʣʘ ʢʦʪʦ-

ʨʳʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ (ʜʦ 2,5 ʤʛ ʂʆʅ/ʛ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʠʪʦʛʘʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʜʣʷ ʚʝʪʯʠʥ ʠʟ ʠʥʜʝʡʢʠ 

ʠ ʢʫʨʠʥʦʛʦ ʤʷʩʘ ʚ ʦʙʦʣʦʯʢʝ çɸʤʠʪʝʢʩè ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʧʦʣʠʘʤʠʜʘ, ʧʦʣʠʦʣʝ-

ʬʠʥʘ ʠ ʘʜʛʝʟʠʚʘ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ) - ʥʝ ʙʦʣʝʝ 25 ʩʫʪʦʢ, ʪʘʢ ʢʘʢ 

ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʨʦʢʘʭ ʭʨʘʥʝʥʠʷ ʠʜʝʪ ʥʘʨʘʩʪʘʥʠʝ ʢʠʩʣʦʪʥʦʛʦ ʠ ʧʝʨʝʢʠʩʥʦʛʦ 

ʯʠʩʝʣ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʠʪʦʛʘʤ ʠʟʫʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʠʱʝʚʦʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚʝʪʯʠʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʠʥʜʝʡʢʠ, ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʝʪʯʠʥ ʨʝʢʦ-

ʤʝʥʜʫʝʤ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʦʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʝ ʩʳʨʴʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʝʪʯʠʥ-

ʥʳʭ ʠʟʜʝʣʠʡ ʚ ʦʙʦʣʦʯʢʝ çɸʤʠʪʝʢʩè. 
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ʇʆʃɽɿʅʓʁ ʇʈʆɼʋʂʊ ʌɸʉʊ-ʌʋɼɸ  

ʉʆʉʀʉʂʀ ʉ ʅɸʇʆʃʅʀʊɽʃɽʄ 
 

ɸʥʜʨʶʱʝʥʢʦ ɼ.ʉ., ʂʘʧʘʥʝʮʢʘʷ ɸ.ʄ., ɻʨʠʛʦʨʷʥ ʃ.ʌ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʟʨʘʙʦʪʘʥ ʧʦʣʝʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʦʩʠʩʦʢ ʜʣʷ ʩʝʪʠ ʬʘʩʪ-

ʬʫʜʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʢʘʢ ʛʦʨʯʠʮʘ 

ʠ ʢʝʪʯʫʧ, ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʀʟʫʯʝʥʳ 

ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʘʨʰʝʡ ʧʨʠ ʚʥʝʩʝʥʠʠ ʞʝʣʠʨʦʚʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ 

ʦʩʥʦʚʝ ʢʝʪʯʫʧʘ ʠʣʠ ʛʦʨʯʠʮʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʩʪ-ʬʫʜ, ʩʦʩʠʩʢʘ, ʥʘʧʦʣʥʠʪʝʣʴ, ʢʝʪʯʫʧ, ʛʦʨʯʠʮʘ, 

ʩʦʩʪʘʚ, ʧʨʦʜʫʢʪ, ʬʘʨʰ. 

 

ʌʘʩʪ-ʬʫʜ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢ ʧʨʦʯʥʦ ʚʦʰʸʣ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ, ʯʪʦ ʙʝʟ ʥʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʳʯʥʳʭ ʙʫʜʥʝʡ. ʈʘʥʴʰʝ ʵʪʦ ʙʳʣʦ 

ʣʠʰʴ ʠʟʜʝʨʞʢʦʡ ʤʝʛʘʧʦʣʠʩʦʚ, ʘ ʩʝʛʦʜʥʷ çʧʘʫʪʠʥʘè ʩʵʥʜʚʠʯʝʡ ʩ ʢʦʣʦʡ 

ʨʘʩʧʦʣʟʣʘʩʴ ʠ ʧʦ ʥʝʙʦʣʴʰʠʤ ʛʦʨʦʜʘʤ. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʬʘʩʪ-ʬʫʜ ï ʩʘʤʘʷ 

ʜʝʰʝʚʘʷ ʝʜʘ. ʆʥʘ ʯʘʩʪʦ ʛʦʪʦʚʠʪʩʷ ʧʨʷʤʦ ʧʝʨʝʜ ʧʦʢʫʧʘʪʝʣʷʤʠ.  ʇʦʢʫʧʘʶʪ ʬʘʩʪ-

ʬʫʜ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʝʛʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʦ ʠ ʚʢʫʩʘ. ʇʨʠʚʳʯʥʳʝ ʙʫʣʦʯʢʠ ʠ 

ʩʦʩʠʩʢʠ ʩ ʧʦʤʦʱʴʶ ʪʘʠʥʩʪʚʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦ ʥʝʞʥʳʡ 

ʚʢʫʩ. ɺ ʩʦʩʪʘʚ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, 

ʢʨʘʩʠʪʝʣʝʡ ʠ ʫʩʠʣʠʪʝʣʷ ʚʢʫʩʘ. 

ʇʨʦʜʫʢʮʠʷ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʯʘʩʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙ-

ʱʝʤ ʩʘʤʦʯʫʚʩʪʚʠʠ ʯʝʣʦʚʝʢʘ, ʘ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʝʝ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʧʦʩʦʙʥʘ ʧʨʠ-

ʚʝʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʝʜʦʩʪʘʪʢʦʚ ʫ ʪʘʢʦʡ 

ʧʠʱʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʜʦʩʪʦʠʥʩʪʚ. ʌʘʩʪ-ʬʫʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡ-

ʩʪʚʫʝʪ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ: ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʠ ɾʂʊ, ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ, ʎʅʉ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, 

ʧʦʢʨʦʚʥʫʶ, ʵʥʜʦʢʨʠʥʥʫʶ, ʠʤʤʫʥʥʫʶ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘ-
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ʯʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʭʦʨʦʰʠʤʠ ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥ-

ʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤ ʧʠʪʘʥʠʷ ʠ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʚ ʩʝʪʷʭ ʬʘʩʪ-ʬʫʜʘ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʩʦʩʠʩʦʢ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ. ɺ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ 

ʚʭʦʜʠʪ ʙʦʛʘʪʘʷ ʧʨʦʪʝʠʥʦʤ ʩʚʠʥʠʥʘ. ɺ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʤʷʩʦ ʧʪʠʮʳ, 

ʷʚʣʷʶʱʝʝʩʷ ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʙʝʣʢʘ.  

ɺʚʝʜʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʫʪʪʝʨʦʚʘʥʠʷ ʬʘʨʰʘ. 

ɿʘʩʪʳʚʰʠʡ ʥʘʧʦʣʥʠʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʢʘʨʨʘʛʠʥʘʥʘ ʩ ʢʝʪʯʫʧʦʤ ʠʣʠ ʛʦʨʯʠʮʝʡ 

ʥʘʨʝʟʘʶʪ ʥʘ ʢʫʩʢʠ ʤʘʩʩʦʡ ʥʝ ʙʦʣʝʝ 2 ʢʛ, ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʢʫʪʪʝʨ ʟʘ 1-2 ʤʠʥ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʝʨʝʤʝʰʠʚʘʪʴ ʜʦ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʤʘʩʩʝ ʬʘʨʰʘ ʩ ʨʘʟʤʝʨʦʤ ʚʢʨʘʧʣʝʥʠʡ 

ʞʝʣʠʨʦʚʘʥʥʳʭ ʢʫʩʦʯʢʦʚ ʥʝ ʙʦʣʝʝ 3-5 ʤʤ. ɺ ʩʦʩʪʘʚ ʥʘʧʦʣʥʠʪʝʣʷ ʚʭʦʜʷʪ ʢʝʪʯʫʧ 

ʠʣʠ ʛʦʨʯʠʮʘ. ʂʝʪʯʫʧ ʠʤʝʝʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʣʠʢʦʧʠʥ, ʦʙʣʘʜʘʶʱʠʡ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2]. ʆʥ ʩʧʦʩʦʙʝʥ ʫʥʠʯʪʦʞʘʪʴ 

ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʣʠʢʦʧʠʥ, ʦʥ ʥʘʯʠʥʘʝʪ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴʩʷ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʚ ʢʝʪʯʫʧʝ ʝʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʚʝʞʠʭ ʪʦʤʘʪʘʭ. ɻʦʨʯʠʮʘ ʨʘʩʱʝʧʣʷʝʪ 

ʞʠʨʳ ʠ ʫʣʫʯʰʘʝʪ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʙʝʣʢʦʚʦʡ ʧʠʱʠ, ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 

ʦʙʤʝʥ ʚʝʱʝʩʪʚ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʦʩʠʩʦʢ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʧʝʨʝʜ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʘʥʘʣʦʛʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʝʪʷʭ ʬʘʩʪ-ʬʫʜʘ ʷʚʣʷʝʪʩʷ ʠʭ ʥʘʪʫʨʘʣʴʥʳʡ ʩʦʩʪʘʚ. 

ʆʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʢʨʘʩʠʪʝʣʝʡ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʫʩʠʣʠʪʝʣʷ ʚʢʫʩʘ. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ï ʵʪʦ ʩʦʩʠʩʢʠ ʩ ʯʠʩʪʦʡ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʙʝʟ 

ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʦʣʦʯʢʠ, ʥʘʧʣʳʚʦʚ ʬʘʨʰʘ, ʩʣʠʧʦʚ, ʧʷʪʝʥ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʫʧʨʫʛʘʷ 

ʠ ʩʦʯʥʘʷ. ʅʘ ʩʨʝʟʝ ʬʘʨʰ ʨʦʟʦʚʳʡ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʳʡ, ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʘʥ 

ʠ ʩʦʜʝʨʞʠʪ ʚʢʨʘʧʣʝʥʠʷ ʞʝʣʠʨʦʚʘʥʥʳʭ ʢʫʩʦʯʢʦʚ ʢʝʪʯʫʧʘ ʠʣʠ ʛʦʨʯʠʮʳ ʥʝ ʙʦʣʝʝ 

5 ʤʤ. ʉʦʩʠʩʢʠ ʚ ʤʝʨʫ ʩʦʣʝʥʳʝ, ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʚʢʫʩʦʤ ʠ 

ʘʨʦʤʘʪʦʤ ʧʨʷʥʦʩʪʝʡ ʢʝʪʯʫʧʘ ʠʣʠ ʛʦʨʯʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʥʘʧʦʣʥʠʪʝʣʠ: ʢʝʪʯʫʧ ʠ ʛʦʨʯʠʮʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʠʩʦʢ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʠʩʦʢ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ 

ʇʦʢʘʟʘʪʝʣʴ 
ʅʦʨʤʘ ʜʣʷ ʧʦʟʠʮʠʠ, % 

ʩʦʩʠʩʢʠ ʩ ʢʝʪʯʫʧʦʤ ʩʦʩʠʩʢʠ ʩ ʛʦʨʯʠʮʝʡ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʥʝ ʤʝʥʝʝ 15 15 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʥʝ ʙʦʣʝʝ 22 22 

ʄʘʩʩʦʚʘʷ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ, ʥʝ ʙʦʣʝʝ 2 2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ, ʥʝ ʙʦʣʝʝ 0,005 0,005 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ (ʚ ʧʝʨʝ-

ʩʯʝʪʝ ʥʘ ʈ2ʆ5), ʚʢʣʶʯʘʷ ʜʦʙʘʚʣʝʥʥʳʡ, ʥʝ 

ʙʦʣʝʝ 

0,8 0,8 
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ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨʳ ʩʦʩʠʩʦʢ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʜʦʟʠʨʦʚʢʠ 

ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦ ʟʥʘʯʝʥʠʶ ʧʨʝʜʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʘ ʪʘʢ ʞʝ ʢʘʯʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ (ʇʅʉ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ ʬʘʨʰ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʇʅʉ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʚ ʦʙʨʘʟʮʝ 

ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ ʚʦʟʨʦʩʣʦ. ɼʘʥʥʳʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʨʰʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʚ ʬʘʨʰ ʩʦʩʠʩʦʢ 

ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 % ʢ ʤʘʩʩʝ ʩʳʨʴʷ. 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 1  ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ  

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 

 
ʅʘʧʦʣʥʠʪʝʣʠ ʢʝʪʯʫʧ ʠ ʛʦʨʯʠʮʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʜʦ 

143%, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʮʝʥʝ ʩʦʩʠʩʦʢ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʪʫʨʘʣʴʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʩʦʩʠʩʢʠ ʩ ʞʝʣʠʨʦʚʘʥʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʷʚʣʷʶʪʩʷ 

ʧʦʣʝʟʥʦʡ ʟʘʤʝʥʦʡ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʬʘʩʪ-ʬʫʜʘ. ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʝʪʯʫʧʘ ʠʣʠ 

ʛʦʨʯʠʮʳ ʚ ʩʦʩʪʘʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʢʫʩʦʤ, 

ʢʘʯʝʩʪʚʦʤ ʠ ʧʨʠʝʤʣʝʤʦʡ ʮʝʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʏʝʤ ʚʨʝʜʝʥ ʬʘʩʪ-ʬʫʜ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. ï 

ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï ʄʦʩʢʚʘ: 2018. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://nadietu.net/dietary-products/fast-food/chem-vreden.html. ï ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 04.05.2019.  

2. ʏʝʤ ʚʨʝʜʝʥ ʢʝʪʯʫʧ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. ï ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. 

ï ʄʦʩʢʚʘ: 2018. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://medic-03.ru/chem-vreden-

ketchup/. ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.03.2019. 

 
ʋɼʂ 637.344.8 

 

ʉʆʋʉ ʅɸ ʆʉʅʆɺɽ ʋʌ-ʂʆʅʎɽʅʊʈɸʊɸ ʇʆɼʉʓʈʅʆʁ  

ʉʓɺʆʈʆʊʂʀ ʀ ʄʋʂʀ ʀɿ ɿɽʈʅɸ ʇʆʃɹʓ 
 

ʄʝʣʴʥʠʢʦʚʘ ɽ.ʀ., ʉʪʘʥʠʩʣʘʚʩʢʘʷ ɽ.ɹ., ʌʝʜʦʨʦʚʘ ɸ.ʈ. 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨʥʦ-

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʋʌ-

ʢʦʥʮʝʥʪʨʘʪʘ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ 

ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʢʠ ʠʟ ʟʝʨʥʘ ʧʦʣʙʳ. ʇʨʠʤʝʥʝʥʠʝ ʤʫʢʠ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʫʩʘ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʚʳ-

ʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʳʨʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, ʧʦʣʙʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝ-

ʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʩʝʭ ʚʠʜʦʚ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʢʦʨʨʝʢʮʠʶ ʧʠʪʘʥʠʷ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʩʦʙʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ: ʟʣʘʢʦʚʳʤʠ, ʦʚʦʱ-

ʥʳʤʠ, ʬʨʫʢʪʦʚʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠʤʝʝʪ ʤʥʦʛʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ, 

ʥʦ ʦʙʦʛʘʪʠʪʴ ʝʛʦ  ʵʩʩʝʥʮʠʘʣʴʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [1].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʥʦ-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʟʝʨ-

ʥʦʚʦʛʦ ʩʳʨʴʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʫʩʘ ʙʳʣ ʚʳʙʨʘʥ ʋʌ-

ʢʦʥʮʝʥʪʨʘʪ [2] ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ (ʩ ʬʘʢʪʦʨʦʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ 4 ʧʦ 

ʙʝʣʢʫ). ʆʥ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʠ ʥʝʟʘʤʝʥʠ-

ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʪʘʙʣʠʮʘ 1). 

https://nadietu.net/dietary-products/fast-food/chem-vreden.html
http://medic-03.ru/chem-vreden-ketchup/
http://medic-03.ru/chem-vreden-ketchup/
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ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʋʌ- ʢʦʥʮʝʥʪʨʘʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
˔̘̎́̆̎̉̆ ̠̐̏̋́̈́̓̆̌  
ʧʦʜʩʳʨʥʘʷ ʩʳʚʦʨʦʪʢʘ ˠ -l̗̋̏̎̆̎̓̑́̓ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, % 6,3 ï 6,8 8,9 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, % 0,43 ï 0,9 3,5 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ, % 0,25 ï 0,35 3,2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʣʘʢʪʦʟʳ,  % 4,0 ï 4,7 4,5 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, % 0,16 ï 0,20 0,15 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % ʤʝʥʝʝ 0,05 0,05 

ɿʦʣʘ, ʤʘʩ. % 0,7 ï 0,75 0,8 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ %, 

ʚ ʪ.ʯ. ʥʘʪʨʠʡ 

          ʢʘʣʠʡ 

          ʢʘʣʴʮʠʡ 

          ʤʘʛʥʠʡ 

          ʬʦʩʬʦʨ 

 

36,3 

107,3 

 84,0 

  6,5 

71,6 

 

39,4 

113,1 

96,5 

6,8 

76,2 

ɺʠʪʘʤʠʥʳ, ʤʛ %, 

ʚ ʪ.ʯ. ɺ1 

          ɺ2 

          ʈʈ 

 

0,025 

0,085 

0,501 

 

0,037 

0,093 

0,495 
 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʤʫʢʫ ʠʟ ʟʝʨʥʘ 

ʧʦʣʙʳ [3]. ʈʘʩʯʝʪ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʩʢʦʨʦʚ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ ʠ ʋʌ-ʢʦʥʝʥʪʨʘʪʘ 

ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʣʦʯʥʳʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʥʝʟʘʤʝʥʠʤʳʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʮʝʧʪʫʨʘʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʚʳʰʘʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʈʘʮʠʦʥʘʣʴʥʫʶ ʜʦʣʶ ʤʫʢʠ ʧʦʜʙʠʨʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʫʩʘ (ʨʠʩʫʥʦʢ 1).  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʪ ʛʨʘʜʠʝʥʪʘ 

ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʦʙʨʘʟʮʦʚ ʧʨʦʜʫʢʪʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʫʢʠ 
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ʅʘʠʣʫʯʰʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʦʫʩ, ʚ 

ʨʝʮʝʧʪʫʨʝ ʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʤʫʢʠ ʧʦʣʙʳ ʩʦʩʪʘʚʣʷʣʦ 5%. ʇʨʠ ʧʦʧʘʜʘʥʠʠ 

ʢʨʘʭʤʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʧʦʣʙʷʥʦʡ ʤʫʢʝ, ʚ ʋʌ-ʢʦʥʮʝʥʪʨʘʪ ʚ ʛʨʘʥʫʣʳ 

ʧʦʩʪʫʧʘʝʪ ʚʣʘʛʘ. ɺ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 50 ʜʦ 57Áʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʷʟʢʦʩʪʴ 

ʩʠʩʪʝʤʳ, ʚʚʠʜʫ ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʘʥʠʠ ʚ ʭʦʜʝ 

ʧʘʩʪʝʨʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ. ɻʨʘʥʫʣʳ ʢʨʘʭʤʘʣʘ 

ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʨʘʩʪʚʦʨʠʤʳʡ ʢʨʘʭʤʘʣ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʩʪʚʦʨ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʫʪʨʘʪʦʡ 

ʦʯʝʨʪʘʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ [4]. ʇʨʠʤʝʥʝʥʠʝ ʟʝʨʥʦʚʦʡ ʤʫʢʠ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ. 

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʩʦʫʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ: ʦʯʠʩʪʢʘ ʩʳʚʦʨʦʪʢʠ 

ʦʪ ʦʩʪʘʪʢʦʚ ʢʘʟʝʠʥʘ ʠ ʞʠʨʘ; ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʦʣʫʯʝʥʥʦʛʦ ʋʌ-ʢʦʥʮʝʥʪʨʘʪʘ.  

ɸʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʥʝʟʘʤʝʥʠʤʳʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ 

(ʪʘʙʣʠʮʘ 2) ʠ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʠʣʦ 84,5 %. 

ʊʘʙʣʠʮʘ 2 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʦʫʩʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʉʦʜʝʨʞʘʥʠʝ, ʛ/100 ʛ ʙʝʣʢʘ 
ʐʢʘʣʘ ʌɸʆ/ ɺʆɿ ʩʦʫʩ 

ɺʘʣʠʥ  5,00 4,21 
ʀʟʦʣʝʡʮʠʥ 4,00 3,27 

ʃʝʡʮʠʥ 7,00 8,89 
ʃʠʟʠʥ 5,50 5,71 

ʄʝʪʠʦʥʠʥ+ ʮʠʩʪʝʠʥ 3,50 3,92 
ʊʨʝʦʥʠʥ 4,00 4,18 

ʌʝʥʠʣʘʣʘʥʠʥ+ ʪʠʨʦʟʠʥ 6,00 4,92 
ʊʨʠʧʪʦʬʘʥ 1,00 0,82 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʣʥʦʮʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʩʦʯʝʪʘʶʱʠʤ ʚ ʩʝʙʝ ʥʫʪʨʠʝʥʪʳ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʦʯ-

ʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʦʫʩʘ, ʥʠʚʝʣʠʨʫʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʨʦʤʘʪ. ʊʝʭʥʦʣʦʛʠʷ 

ʩʦʫʩʘ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩ-

ʣʠ ï ʧʦʜʩʳʨʥʫʶ ʩʳʚʦʨʦʪʢʫ, ʧʦʚʳʰʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝʤ ʦʙʦʣʦʯʢʠ ʜʣʷ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ - ʵʪʦ ʧʨʝʜʦʭʨʘʥʝʥʠʝ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʆʙʦʣʦʯʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʙʝʟʦʧʘʩʥʦʡ, ʩʧʦʩʦʙʥʦʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʧʨʦʯʥʦʡ, ʧʣʦʪʥʦʡ, ʵʣʘʩʪʠʯʥʦʡ, ʥʝʛʠʛʨʦʩʢʦʧʠʯʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʢ ʜʝʡʩʪʚʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɸ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʫʧʘʢʦʚʳʚʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʘ ʣʠʙʦ ʜʦʩʪʘʪʦʯʥʫʶ ʛʘʟʦ - ʠ ʚʣʘʛʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʣʠʙʦ ʠʤʝʪʴ ʤʠʥʠ-

ʤʘʣʴʥʫʶ ʚʣʘʛʦ - ʠ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʢʦʣʙʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘʪʫʨʘʣʴʥʫʶ ʢʠ-

ʰʝʯʥʫʶ ʦʙʦʣʦʯʢʫ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ ʧʨʠʚʝʣʦ ʢ ʥʝʭʚʘʪʢʝ ʩʳʨʴʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʙʝʣ-

ʢʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʕʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʣʦʯʝʢ ʠʟ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʧʦʣʠʤʝʨʦʚ. ʆʩʥʦʚʥʳʤʠ ʧʦʣʠʤʝʨʘʤʠ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʙʳʣʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ ʠ ʧʦʣʠʚʠʥʠʣʜʝʥʭʣʦʨʠʜ, ʦʜʥʘʢʦ ʧʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʦʛʨʘʥʠʯʝʥʦ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʠʣʠʩʴ 

ʫʧʘʢʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʠʘʤʠʜʘ. ʕʪʠ ʦʙʦʣʦʯʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʪʝʩ-

ʥʠʣʠ ʦʙʦʣʦʯʢʠ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ. ʇʦʣʠʘʤʠʜʥʳʝ ʦʙʦʣʦʯʢʠ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʥʳʤʠ, ʥʝ ʚʳ-

ʟʳʚʘʶʪ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʝ ʛʥʠʶʪ, ʥʝ ʧʦʢʨʳʚʘʶʪʩʷ ʧʣʝʩʝʥʴʶ ʠ ʥʝ ʧʦʜ-

ʚʝʨʞʝʥʳ ʜʝʡʩʪʚʠʶ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʠʘʤʠʜ ʦʙʣʘ-

ʜʘʝʪ ʚʳʩʦʢʦʡ ʤʘʩʣʦ - ʠ ʞʠʨʦ-ʩʪʦʡʢʦʩʪʴʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʢʦʣ-

ʙʘʩʥʳʭ ʦʙʦʣʦʯʝʢ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʦʣʦʯʢʠ ʙʳʣʠ ʦʜʥʦʩʣʦʡʥʳʤʠ, ʢʘʢ, ʥʘ-

ʧʨʠʤʝʨ, çɸʤʠʪʘʥè. ʂʦʣʙʘʩʥʳʝ ʦʙʦʣʦʯʢʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ 

ʤʥʦʛʦʩʣʦʡʥʳʤʠ. ɺ ʥʠʭ ʤʝʞʜʫ ʩʣʦʝʤ ʧʦʣʠʘʤʠʜʘ ʠ ʩʦʙʩʪʚʝʥʥʦ ʤʷʩʥʳʤ ʧʨʦʜʫʢ-

ʪʦʤ ʧʦʤʝʱʘʶʪ ʩʣʦʡ ʠʟ ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʜʣʷ ʚʦʜʳ ʧʦʣʠʦʣʝʬʠʥʘ. ʊʘʢʦʚʦʡ ʦʙʦ-
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ʣʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʧʷʪʠʩʣʦʡʥʳʡ çɸʤʠʬʣʝʢʩè, ʠʤʝʶʱʠʡ ʚʥʫʪʨʝʥʥʠʡ 

ʧʦʣʠʘʤʠʜʥʳʡ ʩʣʦʡ, ʚʳʧʦʣʥʷʶʱʠʡ ʘʥʘʣʦʛʠʯʥʳʝ ʙʘʨʴʝʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʠ ʙʦ-

ʣʝʝ ʧʨʦʩʪʘʷ ʦʜʥʦʩʣʦʡʥʘʷ ʦʙʦʣʦʯʢʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʙʘʨʴʝʨʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʦʙʦʣʦʯʝʢ ʦʛʨʘʥʠʯʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ-

ʥʳʭ ʠʟʜʝʣʠʡ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʧʝʨʘʮʠʷʤʠ ʦʙʞʘʨʢʠ ʠ ʢʦʧʯʝ-

ʥʠʷ ʪʘʢʠʝ ʦʙʦʣʦʯʢʠ ʥʝ ʛʦʜʷʪʩʷ, ʘ ʚʳʩʦʢʠʝ ʙʘʨʴʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʝʜʦʩ-

ʪʘʪʢʦʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʩ ʢʦʨʦʯʢʦʡ, ʚʢʫʩʦʤ ʠ ʟʘ-

ʧʘʭʦʤ ʢʦʧʯʝʥʠʷ, ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʪʫʨʘʣʴʥʳʝ ʠʣʠ ʚʠʩʢʦʟʥʳʝ ʦʙʦʣʦʯʢʠ ʩ 

ʭʦʨʦʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʜʣʷ ʧʘʨʦʚ ʚʦʜʳ ʠ ʢʦʧʪʠʣʴʥʳʭ ʚʝʱʝʩʪʚ.  

ʇʦʟʞʝ ʫʜʘʣʦʩʴ ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʧʦʣʠʘʤʠ-

ʜʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʠʣʘʩʴ ʧʦʣʠʤʝʨʥʘʷ ʦʙʦʣʦʯʢʘ çɸʤʠʩʤʦʢè. ʆʥʘ ʧʨʦʥʠ-

ʮʘʝʤʘ ʜʣʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʛʘʟʘ, ʠ, ʛʣʘʚʥʦʝ, ʝʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʟʙʠʨʘʪʝʣʴʥʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʝʡ ʧʦʣʫʯʠʪʴ ʥʘʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʘʢ ʧʦʣʠʘʤʠʜʥʳʭ, ʪʘʢ ʠ 

ʥʘʪʫʨʘʣʴʥʳʭ ʦʙʦʣʦʯʝʢ. ʊʘʢ ʥʠʟʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʠ ʫʩʢʦʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʛʦʪʦʚʦʛʦ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙr ʣʠ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʙʝʣʢʦʚʦʡ ʦʙʦʣʦʯʢʠ çɹʝʣʢʦʟʠʥè (ʃʫʞʩʢʠʡ ʟʘʚʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʦʙʦʣʦʯʢʠ), ʧʦ-

ʣʠʘʤʠʜʥʘʷ ʧʨʦʥʠʮʘʝʤʘʷ ʦʙʦʣʦʯʢʘ çɸʤʠʩʤʦʢè ʠ çɸʤʠʬʣʝʢʩè (çɸʪʣʘʥʪʠʩ-

ʇʘʢè), ʧʦʣʠʘʤʠʜʥʘʷ ʙʘʨʴʝʨʥʘʷ ʦʙʦʣʦʯʢʘ çɹʠʦʣʦʥè (çɹʠʦʩʪʘʨ-ʄʘʩʪʝʨè). ɺ ʫʢʘ-

ʟʘʥʥʳʭ ʪʠʧʘʭ ʦʙʦʣʦʯʢʠ ʚʳʨʘʙʘʪʳʚʘʣʠ ʢʫʩʢʦʚʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪ, ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʦʪʦʨʳʤ ʠ ʧʨʦʚʦʜʠʣʠ ʨʝʟʢʫ ʩʨʝʟʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʟʘʤʦʨʘʞʠʚʘʶʱʝʤ ʤʠʢʨʦʪʦʤʝ ʩ ʪʦʣʱʠʥʦʡ ʩʨʝʟʦʚ 15 ʤʢʤ ʠ ʦʢʨʘʩʢʠ ʛʠʩʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ɻʘʨʨʠʩʘ ʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʤ ʵʦʟʠʥʦʤ. ʇʨʝʧʘ-

ʨʘʪʳ ʟʘʢʣʶʯʘʣʠ ʧʦʜ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʚ ʛʣʠʮʝʨʠʥ ʞʝʣʘʪʠʥ. ʀʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ MIKROM 525 c ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ çNeroè. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʮʦʚ ʦʙʦʣʦʯʢʠ 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʩʨʝʟʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʙʨʘʟʮʦʚ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢ-

ʪʘ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʦʙʦʣʦʯʢʦʡ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ. ʅʘ ʨʠʩʫʥʢʘʭ 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʪʠʧʦʚ ʦʙʦʣʦʯʢʠ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʨʘʩʧʦ-

ʣʘʛʘʶʱʠʝʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʜʣʷ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʦʙʦʣʦʯʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʭʠʤʠʯʝ-

ʩʢʦʡ ʧʨʠʨʦʜʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʩʦʙʩʪʚʝʥʥʦ ʤʷʩʥʦʤʫ 

ʧʨʦʜʫʢʪʫ. 

ʆʙʦʣʦʯʢʘ çɹʝʣʢʦʟʠʥè (ʨʠʩʫʥʦʢ 1) ʠʤʝʝʪ ʚʦʣʦʢʥʠʩʪʫʶ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢ-

ʪʫʨʫ, ʚʦʣʦʢʥʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʪʝʨʠʘʣ ʫʧʘʢʦʚʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʄʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪ-

ʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʨʳʪʳʭ ʧʦʨ. ʊʦʣʱʠʥʘ ʦʙʦʣʦʯʢʠ ʥʝʨʘʚʥʦʤʝʨʥʘ 

ʜʘʞʝ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʠʤʝʝʪ ʚʠʜʠʤʳʭ ʠ, ʪʝʤ ʙʦʣʝʝ, ʛʣʫʙʦʢʠʭ 
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ʧʦʚʨʝʞʜʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ. ʄʘʪʝʨʠʘʣ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥ ʦʪ ʚʣʠʷʥʠʷ ʠ ʢʦʥʪʘʢʪʘ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

 
 

 

ʈʠʩʫʥʦʢ 1 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʦʣʦʯʢʠ çɹʝʣʢʦʟʠʥè 

ʆʙʦʣʦʯʢʘ çɸʤʠʩʤʦʢè (ʨʠʩʫʥʦʢ 2) ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʦʥʦʣʠʪʥʫʶ, ʫʤʝ-

ʨʝʥʥʦ ʟʝʨʥʠʩʪʫʶ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. ʆʪʢʨʳʪʳʝ ʧʦʨʳ ʚ ʦʙʦʣʦʯʢʝ ʧʨʠ ʤʠʢ-

ʨʦʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪ-

ʚʫʶʪ. ʊʦʣʱʠʥʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʙʦʣʦʯʢʠ ʨʘʚʥʦʤʝʨʥʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʌʘʨʰ ʚʝʟʜʝ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʦʙʦʣʦʯʢʝ, ʙʝʟ ʚʠ-

ʜʠʤʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʱʝʣʝʡ ʠ ʩʢʦʧʣʝʥʠʡ ʥʝ ʦʢʨʘʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʙʫʣʴʦʥʥʳʭ ʦʪʝʢʦʚ ʠʣʠ ʯʝʛʦ-ʣʠʙʦ ʧʦʜʦʙʥʦʛʦ. 
 

. 

ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʦʣʦʯʢʠ çɸʤʠʩʤʦʢè 
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ʆʙʦʣʦʯʢʘ çɹʠʦʣʦʥè ʠʤʝʝʪ ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ 

ʥʘ ʨʠʩʫʥʢʝ (ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʦʣʦʯʢʠ çɹʠʦʣʦʥè 

 

ɺʦ ʚʥʝhʥʝʤ ʩʣʦʝ ʦʙʦʣʦʯʢʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚʢʨʘʧʣʝʥʠʷ ʢʘʧʝʣʴ ʞʠʜʢʦ-

ʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠ ʁʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʡ ʙʘʨʴʝʨ-

ʥʦʡ ʦʙʦʣʦʯʢʠ. ʉʣʦʠ ʦʙʦʣʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʜʥʦʨʦʜʥʳ ʠ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʫʶ ʪʦʣʱʠʥʫ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ.  

ʆʙʦʣʦʯʢʘ çɸʤʠʬʣʝʢʩè (ʨʠʩʫʥʦʢ 4) ʪʘʢʞʝ ʠʤʝʝʪ ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫ-

ʨʫ. ɺʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʬʘʨʰʫ. ɺʦ ʚʥʫʪʨʝʥʥʝʤ ʩʣʦʝ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʢʨʘʧʣʝʥʠʷ ʢʘʧʣʝʚʠʜʥʦʛʦ ʥʝ ʦʢʨʘʰʠʚʘʝ-

ʤʦʛʦ ʧʨʠʤʝʥʝʥʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʚʢʨʘʧʣʝʥʠʡ. ɺʦ ʚʥʝʰʥʝʤ 

ʩʣʦʝ ʦʙʦʣʦʯʢʠ ʧʦʜʦʙʥʳʝ ʚʢʨʘʧʣʝʥʠʷ ʚʦʜʳ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʠʭ ʙʘʨʴʝʨʥʳʭ ʩʚʦʡʩʪʚʘʭ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ ʦʙʦʣʦʯʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʢʦʣʙʘʩʥʦʡ ʦʙʦʣʦʯʢʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʚʝʪʯʠʥʳ, ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʡ ʧʦʣʠʘʤʠʜʥʦʡ ʦʙʦʣʦʯʢʠ çɸʤʠʩʤʦʢè ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠ-

ʤʝʥʷʝʤʦʡ ʦʙʦʣʦʯʢʠ çɹʝʣʢʦʟʠʥè. 

ʇʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʦʙʦʣʦʯʢʝ çɸʤʠʩʤʦʢè ʠʤʝʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʨʳʥʦʢ ʩʙʳʪʘ 

ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʵʪʦ 

ʙʳʣʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʠʟ-ʟʘ ʢʦʨʦʪʢʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ɺʝʪʯʠʥʘ, ʠʟʛʦ-

ʪʘʚʣʠʚʘʝʤʘʷ ʚ ʵʪʦʡ ʦʙʦʣʦʯʢʝ, ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʚʣʘʛʠ, ʧʨʠ 

ʵʪʦʤ ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʨʦʜʫʢʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺʝʪʯʠʥʘ ʚ ʦʙʦʣʦʯʢʝ 
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çɸʤʠʩʤʦʢè ʙʦʣʝʝ ʥʝʞʥʘʷ ʠ ʩʦʯʥʘʷ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʦʙʣʘʜʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ: ʚʢʫʩ ʠ ʟʘʧʘʭ ʢʦʧʯʝʥʠʷ.  

 

 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʦʣʦʯʢʠ çɸʤʠʬʣʝʢʩè 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʦʛʘʟʦʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʦʙʦʣʦʯʢʠ çɸʤʠʬʣʝʢʩè ʦʯʝʥʴ 

ʚʳʛʦʜʥʦ. ʇʦʷʚʠʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʦʣʦʯʢʠ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ 

ʧʨʦʜʫʢʪ ʩ ʟʘʜʘʥʥʳʤʠ ʚʳʭʦʜʘʤʠ. ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʚ 

ʦʙʦʣʦʯʢʝ çɸʤʠʬʣʝʢʩè ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʨʘʩʰʠʨʠʪʴ ʨʳʥʦʢ ʩʙʳʪʘ ʚʳʨʘʙʘ-

ʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʍʚʳʣ̫, ʉ.ʀ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ 

ʢʦʣʙʘʩʥʳʭ ʦʙʦʣʦʯʝʢ / ʉ.ʀ. ʍʚʳʣʷ, ʊ.ʄ. ɻʠʨʦ, ʄ.ɺ. ʇʨʫʩʘʢ-ɻʣʦʪʦʚ // 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʦʩʥʦʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ: ʤʘʪ. 19-ʦʡ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-

ʧʨʘʢʪ. ʢʦʥʬ. ï ʄʦʩʢʚʘ, 2016. ï ʉ. 328-330. 

2. ɻʠʨʦ, ʊ.ʄ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʤʠ ʤʝʪʦʜʘʤʠ / ʊ.ʄ. ɻʠʨʦ, ʉ.ʀ. ʍʚʳʣʷ; ʌɻɹʆʋ ɺʇʆ 

çʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋè. ï ʉʘʨʘʪʦʚ, 2015. ï 239 ʩ. 

 



56 
 

ʋɼʂ 637.07 

 

ʉʊɸɹʀʃʀɿɸʎʀʗ ʆʂʈɸʉʂʀ ʉʓʈʆɺʗʃɽʅʆʁ  

ʂʆʃɹɸʉʓ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʅʀʊʈʀʊɸ  

ʅɸʊʈʀʗ ɺ ʆʈɻɸʅʀʏɽʉʂʆʁ ʌʆʈʄɽ 
 

ɻʠʨʦ ʊ.ʄ., ʊʦʢʘʨʝʚʘ ɺ.ɸ. 

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʤʝʥʳ ʥʠʪʨʠʪʥʦ-ʧʦʩʦʣʦʯʥʦʡ 

ʩʤʝʩʠ (ʅʇʉ) ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ. ʇʨʦʚʝʜʝʥʳ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʦʚʷʣʝʥʦʡ ʢʦʣʙʘʩʳ. ɼʘʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʨʝʮʝʧʪʫʨʳ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʇʉ, ʦʨʛʘʥʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ, ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʇʨʘʚʠʣʴʥʦʝ ʠ ʧʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢ-

ʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [1, 6]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʮʚʝʪ. ʇʨʦʙʣʝʤʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʢʨʘʩʢʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʧʨʠ-

ʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ ʢʘʢ, ʠʟʜʝʣʠʷ ʠʟ ʤʷʩʘ, ʧʦʩʦʣʝʥʥʳʝ ʙʝʟ ʚʥʝʩʝʥʠʷ 

ʅʇʉ, ʥʝ ʧʨʠʦʙʨʝʪʘʶʪ ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ, ʪʠʧʠʯʥʦʛʦ ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ, ʩʚʦʡʩʪʚʝʥ-

ʥʦʛʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʤʷʩʥʦʤʫ ʧʨʦʜʫʢʪʫ [2, 8]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʫʩ-

ʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,003 % ʜʣʷ ʩʳ-

ʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ [3, 7]. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʦ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʛ. ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʣʦ 0,02% [4, 5]. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʬʠʨ-

ʤʘ çAlmiè ʧʨʝʜʣʘʛʘʝʪ ʦʨʛʘʥʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ, ʢʦʪʦʨʘʷ ʷʚ-

ʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ ʘʨʦʤʘʪʠʟʘʪʦʨʦʤ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ ʥʘ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʳʨʦʚʷʣʝʥʦʡ ʢʦʣʙʘʩʝ ʥʘ ʤʦ-

ʤʝʥʪ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʉrʨʦʚʷʣʝʥʘ ̫ʢʦʣʙʘʩʘ çʌʣʦʨʝʥʮʠʷè ʩ ʦʨʛʘʥʠʯʝʩʢʦʡ ʜʦʙʘʚ-

ʢʦʡ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

 

 
 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʌʝʨʤʝʥʪʠʨʦʚʘʥʥʘʷ  

ʩʳʨʦʚʷʣʝʥʘʷ ʢʦʣʙʘʩʘ çʌʣʦʨʝʥʮʠʷè 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʠ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʳ çʌʣʦʨʝʥʮʠʷè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ1 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʙʘʩʳ çʌʣʦʨʝʥʮʠʷè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʌʣʦʨʝʥʮʠʷ ʩ 

ʅʇʉè 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ çʌʣʦʨʝʥ-

ʮʠʷ ʩ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʦʡ ʥʠʪʨʠʪʵʨ-

ʟʘʮ ʩʘʣʷʤʠè 

ʅɼ ʥʘ ʤʝʪʦʜʳ  

ʠʩʧʳʪʘʥʠʡ  

(ʠʟʤʝʨʝʥʠʡ) 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 34,30 32,75 ɻʆʉʊ 9793-2016 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 25,33 25,40 ɻʆʉʊ 25011-81 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 38,90 40,39 ɻʆʉʊ 23042-2015 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʧʦʚʘʨʝʥʥʦʡ  

ʩʦʣʠ, % 
2,87 2,72 ɻʆʉʊ 9957-2015 

ʨʅ 4,56 4,80 ɻʆʉʊ ʈ 51478-99 

Aw 0,784 0,782 - 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʬʦʩʬʦʨʘ, % 0,420 0,408 ɻʆʉʊ 32009-2013 

ʊɹʏ ʥ/ʦ ʥ/ʦ ɻʆʉʊ ʈ 55810-2013 

ʇʏ 23,97 18,42 ː˛˞˟ ˝ υτστφ-2011 
ʂʏ 6,88 6,16 ɻʆʉʊ ʈ 55480-2013 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʚ ʨʝʮʝʧʪʫʨʝ ʥʝ ʦʢʘ-

ʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʙʘʩʳ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ Aw ʢʦʣʙʘʩ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʪʘʢʞʝ ʦʪ-

ʣʠʯʘʣʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʩʦʩʪʘʚʠʣ 0,782 ʜʣʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ 0,784 ï ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʳʭ. 

ɹʣʘʛʦʜʘʨʷ ʟʘʤʝʥʝ ʅʇʉ ʥʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ ʦʥʘ 

ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʝʪʩʢʦʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʟʚʦʣʠʣʠ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ ʥʠʪʨʠʪʵʨʟʘʮ ʩʘʣʷʤʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʦʚʷʣʝʥʦʡ ʢʦʣʙʘʩʳ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʥʦʚʦʡ ʠʜʝʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʚ ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
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ʧʝʢʪʠʥʦʚʦʡ ʵʤʫʣʴʩʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʛʣʦʱʝʥʠʝ ʤʘʩʣʘ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʤ, ʫʢʨʝʧʠʪʴ ʧʘʥʠʨʦʚʦʯʥʫʶ ʩʤʝʩʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʙʣʦʯʥʦʛʦ 

ʧʝʢʪʠʥʘ ʚʳʷʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʢʪʠʥ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʦʙʘʚʢʘ, ʧʘʥʠʨʦʚʘʥʥʳʡ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪ, ʥʘʛʛʝʪʩʳ. 

 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʩʬʝʨʝ ʧʠʱʝʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʭʨʘʥʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʚʠʜʦʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝ-

ʥʠʝ ʙʦʣʴʰʦʛʦ ʩʧʝʢʪʨʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳ-

ʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʦ ʛʦʪʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʦʚ ʩʳʨʴʷ ʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʦʩʪ ʜʦʣʠ ʩʳ-

ʨʴʷ c ʧʦʥʠʞʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʨʝʙʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʮʝʣʝʥʳ ʥʘ ʧʦʠʩʢ ʚʦʟ-
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ʤʦʞʥʳʭ ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʡ ʩʚʦʡʩʪʚ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʜʦ 2020 ʛʦʜʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ [1]. ɺ ʯʠʩ-

ʣʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʨʝʰʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ: ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦ-

ʙʘʚʦʢ, ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʧʨʝʜʝʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 8ï12%, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 52ï55%, ʢ ʛʣʘʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʵʪʠʭ 

ʫʩʣʦʚʠʡ ʫʯʝʥʳʝ ʦʪʥʦʩʷʪ ʵʢʦʣʦʛʠʶ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ - ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ [2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʨʝʮʝʧʪʫʨʳ ʠ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ. 

ʂ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʧʝʢʪʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʉʫ-

ʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʝʢʪʠʥʘ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʷʙ-

ʣʦʯʥʳʡ ʠ ʮʠʪʨʫʩʦʚʳʡ. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʨʦʜʫʢʮʠʠ. ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʝʢʪʠʥ 

ʧʨʠʟʥʘʥ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʝʟʦʧʘʩʥʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʢʩʠʢʦʣʦʛʠʠ, ʧʨʦʜʫʢʪʦʤ. ʋ 

ʥʝʛʦ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʙʦʣʝʝ ʪʦʛʦ ʫʪʚʝʨʞʜʝʥ ʢʘʢ ʮʝʥʥʳʡ 

ʧʠʱʝʚʦʡ ʠʥʛʨʝʜʠʝʥʪ. ʃʶʜʠ, ʢʦʪʦʨʳʝ ʧʦ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʩʚʷʟʴ ʩ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʜʦʣʞʥʳ ʧʦʚʩʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʧʝʢ-

ʪʠʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʛ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʷʙʣʦʯʥʦʡ ʧʝʢʪʠʥʦʚʦʡ 

ʵʤʫʣʴʩʠʠ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʥʠʨʦʚʘʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ ï ʥʘʛʛʝʪʩʳ. ʈʘʟ-

ʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʢ ʧʨʦʜʫʢʪʫ ʧʝʢʪʠʥʦʚʦʡ ʵʤʫʣʴ-

ʩʠʠ. ʕʤʫʣʴʩʠʶ ʜʦʙʘʚʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʥʠʨʦʚʦʯ-

ʥʦʡ ʩʤʝʩʠ ʧʠʱʝʚʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ. ʆʙʞʘʨʠʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʚʦ-

ʜʷʪ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʩʣʝ.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʨʘʟʮʳ ʧʘʥʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʤʫʣʴʩʠʠ ʠʟ ʧʝʢʪʠʥʘ ʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʚʘ ʚʠʜʘ ʧʝʢʪʠʥʘ: 

ʷʙʣʦʯʥʳʡ ʠ ʮʠʪʨʫʩʦʚʳʡ. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʚʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʠʚʢʫʩʘ, ʧʦʩʢʦʣʴʢʫ ʧʝʢʪʠʥ ʜʦ-

ʙʘʚʣʝʥ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʇʦʩʣʝ ʦʙʞʘʨʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ ʧʘʥʠʨʦʚʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʷʨʢʫʶ ʟʦʣʦʪʠ-

ʩʪʫʶ ʦʢʨʘʩʢʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʮʠʪʨʫʩʦʚʳʡ ʥʝ ʧʨʠʜʘʝʪ ʪʘʢʦʛʦ ʧʨʠʷʪʥʦʛʦ ʦʪʪʝʥʢʘ 

ʧʨʦʜʫʢʪʫ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʪʨʫʩʦʚʳʡ ʧʝʢʪʠʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʝʛʦ ʧʦʜʚʝʨʛʘʪʴ ʧʦʚʪʦʨʥʦʤʫ ʥʘʛʨʝʚʘʥʠʶ, ʩʢʣʝʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ 
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ʜʦʙʘʚʢʠ ʩʥʠʞʘʶʪʩʷ, ʧʨʦʜʫʢʪ ʥʝ ʩʧʦʩʦʙʝʥ ʜʝʨʞʘʪʴ ʬʦʨʤʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʙʣʦʯ-

ʥʦʛʦ ʧʝʢʪʠʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ 

ʧʦʛʣʦʱʝʥʠʷ ʧʨʦʜʫʢʪʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘʥʝʩʝʥʠʷ 

ʧʝʢʪʠʥʦʚʦʡ ʵʤʫʣʴʩʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʛʣʦʱʝʥʠʝ ʤʘʩʣʘ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 50-55%, ʘ ʪʘʢʞʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʧʘʥʠʨʦʚʦʯʥʦʡ ʩʤʝʩʠ. 

ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʙʣʦʯʥʦʛʦ 

ʧʝʢʪʠʥʘ. ʇʠʱʝʚʘʷ ʜʦʙʘʚʢʘ ɽ440 ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʥʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʝʢʪʠʥʦʚ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʚʝʱʝʩʪʚʦ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʨʯʠ, ʧʦʚʳʰʝʥʠʷ ʩʨʦ-

ʢʘ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʠʤʝʝʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ cʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 

ʪʨʝʙʫʝʪcʷ ʧʨʠʥʠʤʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘcʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ cʠcʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʢʪʠʥʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʛʛʝʪʩʦʚ, ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʞʘʨʠʚʘʥʠʝ ʚ ʤʘʩʣʝ ʚʳʷʚʣʷʝʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʨʘʱʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʩʝʥʥʦʛʦ ʤʘʩʣʘ, ʫʚʝʣʠʯʝʥ ʚʳʭʦʜ ʧʨʦ-

ʜʫʢʮʠʠ, ʫʣʫʯʰʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʦʣʫʯʝʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʫʣʫʯʰʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ (ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ), ʘ ʪʘʢ ʞʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 
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ʇʦʚʦʣʞʩʢʠʡ ʅʀʀ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

2
ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʤʷʩʥʳʝ ʧʘʰʪʝʪʳ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʛʦʪʦʚʳʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʧʨʦʜʫʢʪ, ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʱʠʡ 

ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʢʦʣʙʘʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʝʚʦʡ ʤʫʢʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʯʘʩʪʴ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʩʚʷʟʳʚʘʪʴ ʯʘʩʪʠ ʚʦʜʳ. ɿʘʤʝʥʘ ʩʳ-

ʨʴʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʦʙʦʛʘʱʘʝʪ ʧʘʰʪʝʪ ʢʣʝʪ-

ʯʘʪʢʦʡ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʩʚʷʟʳʚʘʝʪ ʠ ʫʜʝʨʞʠʚʘʝʪ ʚʦʜʫ. ʇʘʰʪʝʪ 

ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʢʘ-

ʣʦʨʠʡʥʦʩʪʴ. ʅʘʣʠʯʠʝ ʞʠʚʦʪʥʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʰʪʝʪ, ʨʳʥʦʢ, ʩʦʷ, ʢʣʝʪʯʘʪʢʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʢʘʣʦ-

ʨʠʡʥʦʩʪʴ. 

 

ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʤʷʩʥʳʝ ʧʘʰʪʝʪʳ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʪʘʢ 

ʢʘʢ ʵʪʦ ʛʦʪʦʚʳʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʧʨʦʜʫʢʪ, ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʱʠʡ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠ-

ʚʘ ʢʦʣʙʘʩ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ çʉʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥ-

ʩʝʨʚʠʨʦʚʘʥʥʳʭ ʧʘʰʪʝʪʦʚè ɸ.ʅ. ɿʘʭʘʨʦʚʘ, ʃ.ɹ. ʉʤʝʪʘʥʠʥʘ, ʄ.ʃ. ʏʫʣʷʢʦʚʘ, ʩ ʢʘ-

ʞʜʳʤ ʛʦʜʦʤ ʩʧʨʦʩ ʥʘ ʧʘʰʪʝʪʳ ʨʘʩʪʝʪ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘ ʩʨʝʜʠ ʧʦʢʫʧʘʪʝʣʝʡ ʦʪ 36 ʜʦ 50 ʣʝʪ. ʏʘʩʪʦʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʨʘʟ ʚ ʤʝʩʷʮ [1]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʯʘʩʪʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʝ ʠ 

ʧʦʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ. ɿʘʜʘʯʘʤʠ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ: 

- ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ;  

- ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ; 

- ʦʙʦʛʘʱʝʥʠʝ ʧʨʦʜʫʢʪʘ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

http://http:%20/%20www.consultant.ru/%20document/cons_doc_LAW_87094/
http://http:%20/%20www.consultant.ru/%20document/cons_doc_LAW_87094/
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ɼʦʙʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʤʝʥʷʝʪ ʜʦ 15% ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ 

ʧʦʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʦʙʦ-

ʛʘʱʘʝʪ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʞʠʨʥʦʛʦ ʩʳʨʴʷ 

ʜʝʣʘʝʪ ʧʘʰʪʝʪ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʤ. ɼʦʩʪʫʧʥʘʷ ʮʝʥʘ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʥʠʟʢʘʷ ʢʘʣʦ-

ʨʠʡʥʦʩʪʴ ʜʝʣʘʝʪ ʧʘʰʪʝʪ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʰʠʨʦʢʠʭ ʛʨʫʧʧ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠʚʝʨʞʝʥʮʝʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʞʠʨʘ ʠ ʢʘʣʦʨʠʡ-

ʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʧʘʰʪʝʪʘ 

ɹʝʣʦʢ, ʛ, 

ʥʝ ʤʝʥʝʝ 

ɾʠʨ, ʛ, 

ʥʝ ʙʦʣʝʝ 

ʋʛʣʝʚʦʜʳ, ʛ, 

ʥʝ ʙʦʣʝʝ 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʢʘʣ, 

ʥʝ ʙʦʣʝʝ 

30,6 3,8 10,2 179,8 

 

ʉʦʝʚʘʷ ʤʫʢʘ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʯʘʪʢʠ, ʦʯʠʱʘʶʱʝʡ ʢʠʰʝʯʥʠʢ ʯʝʣʦ-

ʚʝʢʘ ʦʪ ʪʦʢʩʠʥʦʚ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʜʦ 54 % ʙʝʣʢʘ. ʊʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʤʫʢʠ ʝʩʪʴ ʫʥʠ-

ʢʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï ʠʟʦʣʝʢʪʘʥʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʦ ʠʥʩʫʣʠʥʦʧʦ-

ʜʦʙʥʦʤʫ ʬʘʢʪʦʨʫ ʨʦʩʪʘ. ɺ ʩʦʝʚʦʡ ʤʫʢʝ ʥʝʪ ʛʣʶʪʝʥʘ. ʇʦʵʪʦʤʫ ʧʨʦʜʫʢʪʳ, ʧʨʠʛʦ-

ʪʦʚʣʝʥʥʳʝ ʠʟ ʥʝʝ, ʤʦʛʫʪ ʙʝʟ ʩʧʦʢʦʡʥʦ ʚʚʦʜʠʪʴ ʚ ʩʚʦʡ ʨʘʮʠʦʥ ʣʶʜʠ, ʦʙʣʘʜʘʶ-

ʱʠʝ ʣʘʢʪʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ[2]. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ 500 ʛʨʘʤʤ ʩʦʝʚʦʡ ʤʫʢʠ ʤʦʛʫʪ ʟʘ-

ʤʝʥʠʪʴ 2,5 ʢʠʣʦʛʨʘʤʤʘ ʭʣʝʙʘ, 1,5 ʢʠʣʦʛʨʘʤʤʘ ʛʦʚʷʜʠʥʳ, 8 ʣʠʪʨʦʚ ʤʦʣʦʢʘ ʠʣʠ 

40 ʷʠʮ. ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʤʫʢʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.  ɺ ʥʝʝ 

ʚʭʦʜʷʪ ʪʘʢʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʢʘʢ ʢʘʣʴʮʠʡ (212 ʤʛ), ʥʘʪʨʠʡ (5 ʤʛ), ʤʘʛʥʠʡ (145 

ʤʛ), ʬʦʩʬʦʨ (198 ʤʛ), ʢʘʣʠʡ (1600 ʤʛ), ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥ ʈʈ (2,3 ʤʛ), ʚʠʪʘʤʠʥ ɸ 

(3 ʤʢʛ), ʙʝʪʘ-ʢʘʨʦʪʠʥ (0,02 ʤʛ), ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ (ʪʠʘʤʠʥ ʠ ʨʠʙʦʬʣʘʚʠʥ), ʚʠ-

ʪʘʤʠʥ ɽ (1 ʤʛ). ɺ ʩʦʩʪʘʚʝ ʩʦʝʚʦʡ ʤʫʢʠ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʞʝʣʝʟʦ (9,2 ʤʛ)[3]. 

ʇʘʰʪʝʪ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʝʛʦ ʢʘʣʦʨʠʡʥʦʩʪʴ. ʅʘʣʠʯʠʝ ʞʠʚʦʪʥʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʰʪʝʪ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʰʠʨʦʢʦʛʦ ʢʨʫ-

ʛʘ ʧʦʢʫʧʘʪʝʣʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʢʫʩʥʳʡ ʠ ʩʳʪʥʳʡ ʧʨʦʜʫʢʪ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʘ 

ʨʘʩʰʠʨʷʝʪ ʘʩʩʦʨʪʠʤʝʥʪ ʤʷʩʥʳʭ ʧʘʪʝʥʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʟʘ ʩʯʝʪ 

ʜʦʙʘʚʣʝʥʠʷ ʩʦʝʚʦʡ ʤʫʢʠ ʠ ʥʠʟʢʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʚ ʨʝʮʝʧ-

ʪʫʨʝ ʰʧʠʢʘ ʠ ʵʤʫʣʴʩʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʠʜʝʨʞʠ-

ʚʘʶʱʠʭʩʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʨʳʥʢʘ ʧʘʰʪʝʪʦʚ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʥʠʞʘʶʱʠʭ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʣʫʯʰʘʶʱʠʭ ʝʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 

ʧʘʰʪʝʪʦʚè ɸ.ʅ. ɿʘʭʘʨʦʚʘ, ʃ.ɹ. ʉʤʝʪʘʥʠʥʘ, ʄ.ʃ. ʏʫʣʷʢʦʚʘ, 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï URL: http:// 
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3. ʄʫʢʘ ʩʦʝʚʘʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï URL: 
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ʉʓʈʅʓɽ ʈʋʃɽʊʓ ʉ ʈɸʉʊʀʊɽʃʔʅʓʄʀ ɼʆɹɸɺʂɸʄʀ* 
 

ɹʝʣʦʚʘ ɼ.ʉ., ɹʦʞʢʦʚʘ ʉ.ɽ., ʂʦʨʦʪʢʦʚʘ ɸ.ɸ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

* ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

(ʧʨʦʝʢʪ ˉ15-16-10000-ʇ) 

 

ɸʥʥʦʪʘʮʠʷ: ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʩʩʦʣʴʥʳʭ ʩʳʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ 

ʩ ʚʳʩʦʢʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʩʦʣʴʥʳʭ ʩʨrʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʝʭʥʦʣʦʛʠʷ, ʨʘʩʩʦʣʴʥʳʝ ʩʳʨʳ, 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ɼʝʬʠʮʠʪ ʢʘʣʴʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʘʛʥʦ-

ʩʪʠʨʫʝʪʩʷ ʫ ʤʥʦʛʠʭ ʣʶʜʝʡ. ʅʝʭʚʘʪʢʘ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʭʨʫʧʢʦʩʪʠ ʢʦʩʪʝʡ, ʠʩʪʦʥʯʝʥʠʶ ʟʫʙʥʦʡ ʵʤʘʣʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʴʮʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠʤʝʝʪ ʦʛ-

ʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʩ ʧʠʱʝʡ ʚ ʦʨʛʘʥʠʟʤ ʧʦʩʪʫʧʘʶʪ ʞʠʟʥʝʥʥʦ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʤʠʤʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʧʨʦʜʫʢʪʝ 

ʚʘʞʥʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʬʦʩʬʦʨʘ, ʪʘʢ ʢʘʢ ʫʩʚʘʠʚʘʥʠʝ ʢʘʣʴʮʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʝʛʦ ʫʯʘʩʪʠʠ [1, 2]. ʉʳʨ ï ʵʪʦ ʧʠʪʘʪʝʣʴʥʳʡ ʧʦʣʥʦʮʝʥʥʳʡ ʠ ʛʦʪʦʚʳʡ ʢ ʫʧʦʪ-

ʨʝʙʣʝʥʠʶ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʣʶʜʷʤ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. ʉʳʨ 

ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʢʘʢ ʟʘʢʫʩʢʫ, ʘ ʪʘʢʞʝ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʠ ʩʘʣʘʪʦʚ, ʩʫʧʦʚ, ʚʪʦʨʳʭ ʙʣʶʜ ʠ ʜʝʩʝʨʪʦʚ. ɽʛʦ ʨʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʮʝʣʦʡ ʧʘʣʠʪʨʦʡ ʧʦʣʝʟʥʝʡʰʠʭ ʚʝʱʝʩʪʚ - ʦʪ 

ʤʠʥʝʨʘʣʦʚ ʜʦ ʚʠʪʘʤʠʥʦʚ [1]. 

ɿʘ ʦʩʥʦʚʫ ʧʨʦʜʫʢʪʘ ʙʳʣ ʚʟʷʪ ʩʳʨ ʩʫʣʫʛʫʥʠ, ʨʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦ-

ʪʦʨʦʛʦ ʩʧʦʩʦʙʥʦ ʫʢʨʝʧʠʪʴ ʠʤʤʫʥʠʪʝʪ, ʧʨʠʚʝʩʪʠ ʚ ʥʦʨʤʫ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʢʨʦʚʠ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʠʥʩʫʣʴʪʦʚ ʠ ʠʥʬʘʨʢʪʦʚ, ʫʣʫʯʰʠʪʴ ʪʦʢ ʢʨʦʚʠ ʠ ʧʨʦʮʝʩʩʳ 

ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ. ʉʫʣʫʛʫʥʠ ʙʳʩʪʨʦ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʦʨʛʘʥʠʟʤʦʤ, ʧʦʵʪʦʤʫ ʝʛʦ ʨʝʢʦʤʝʥʜʫʶʪ ʫʧʦʪʨʝʙ-
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ʣʷʪʴ ʣʶʜʷʤ ʧʨʠ ʚʳʩʦʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. ɺ ʩʦʩʪʘʚ 

ʵʪʦʛʦ ʩʳʨʘ ʚʭʦʜʷʪ ʚʠʪʘʤʠʥʳ ɺ1, ɺ2, ɽ, D, C ʠ ʈʈ, ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʞʝʣʝʟʦ, ʤʘʛʥʠʡ, 

ʬʦʩʬʦʨ, ʩʝʨʘ [2, 3]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɿʥʘʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʨʘ ʩʫʣʫʛʫʥʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʦʵʪʦʤʫ ʚʦʟʥʠ-

ʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʦʛʘʱʝʥʠʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚʠʪʘʤʠʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʩʤʝʩʠ ʧʨʠʧʨʘʚ ï ʢʦʨʠʘʥʜʨʘ, ʧʨʠʜʘʶʱʝʛʦ 

ʩʳʨʫ ʧʠʢʘʥʪʥʦʩʪʴ ʠ ʩʚʝʞʝʩʪʴ, ʠ ʨʘʩʪʦʨʦʧʰʠ ʩ ʩʝʤʝʥʘʤʠ ʙʝʣʦʛʦ ʣʴʥʘ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʧʨʦʜʫʢʪ ʙʦʣʝʝ ʩʳʪʥʳʤ [4]. 

ɸʩʩʦʨʪʠʤʝʥʪʥʘʷ ʣʠʥʝʡʢʘ ʧʨʦʜʫʢʮʠʠ ʧʦʤʠʤʦ ʩʤʝʩʠ ʩʝʤʷʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʥʘʯʠʥʦʢ ï ʥʘʧʨʠʤʝʨ ʩ ʛʨʠʙʘʤʠ ʠʣʠ ʦʨʝʭʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨ 

ʪʨʝʭ ʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʩʳʨʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʳʨʘ 

ʩʫʣʫʛʫʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʩʚʝʨʪʳʚʘʥʠʷ ʤʦʣʦʢʘ ï ʧʦʜʜʝʨʞʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʚʥʦʡ 36-37Áʉ, ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʝʨʪʳʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʡ 1-1,5 ʯ. ʊʘʢʞʝ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪʥʦʩʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʦʣʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 12-16% ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ï ʦʙʩʫʰʢʠ ʩʳʨʘ ʧʦʩʣʝ ʧʦʩʦʣʢʠ.  

ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʟʠʮʠʠ ʫʢʘʟʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1, ʧʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʊʈ ʊʉ 033/2013, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʟʠʮʠʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʬʦʨʤʘ, ʧʦ-

ʚʝʨʭʥʦʩʪʴ 
ʚʠʜ ʚ ʨʘʟʨʝʟʝ ʚʢʫʩ ʟʘʧʘʭ ʮʚʝʪ 

ʉʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʢʦʨʠʘʥʜʨʦʤ  
ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʘʷ ʜʘʥ-

ʥʦʤʫ ʥʘʠʤʝ-

ʥʦʚʘʥʠʶ ʠʟ-

ʜʝʣʠʷ ʙʝʟ ʧʦ-

ʚʨʝʞʜʝʥʠʡ,  

ʩ ʨʦʚʥʳʤ  

ʦʙʨʝʟʦʤ 

ʩʚʝʨʥʫʪʳʡ 

ʩʧʠʨʘʣʴʶ 

ʥʝʢʨʦʰʘ-

ʱʠʡʩʷ ʩʳʨ-

ʥʳʡ ʧʣʘʩʪ, 

ʦʜʥʦʨʦʜʥʳʡ 

ʧʦ ʪʦʣʱʠʥʝ, 

ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʦʩʣʦʝʥ-

ʥʳʡ ʥʘʯʠʥ-

ʢʦʡ 

ʯʠʩʪʳʡ, ʢʠ-

ʩʣʦʤʦʣʦʯ-

ʥʳʡ, ʙʝʟ ʧʦ-

ʩʪʦʨʦʥʥʠʭ 

ʧʨʠʚʢʫʩʦʚ, 

ʩʣʘʙʦʩʦʣʝ-

ʥʳʡ, ʩ ʚʳʨʘ-

ʞʝʥʥʳʤ 

ʧʨʠʚʢʫʩʦʤ 

ʥʘʧʦʣʥʠʪʝʣʷ 

ʯʠʩʪʳʡ, ʢʠ-

ʩʣʦʤʦʣʦʯ-

ʥʳʡ, ʙʝʟ 

ʧʦʩʪʦʨʦʥ-

ʥʠʭ ʟʘʧʘ-

ʭʦʚ, ʩʦ ʩʣʘ-

ʙʳʤ ʟʘʧʘ-

ʭʦʤ ʥʘʧʦʣ-

ʥʠʪʝʣʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʜʥʦʨʦʜʥʦʛʦ, 

ʙʝʣʦʛʦ ʮʚʝʪʘ. 

ʥʘʯʠʥʢʘ ʥʝ 

ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʠ ʚʳʩʪʫ-

ʧʘʪʴ ʟʘ ʢʨʘʷ 

ʨʫʣʝʪʘ 

ʉʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʰʘʤʧʠʥʴʦ-

ʥʘʤʠ  

ʉʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʛʨʝʮʢʠʤ 

ʦʨʝʭʦʤ 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʅʦʨʤʘ ʜʣʷ ʧʦʟʠʮʠʠ 

ʩʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʢʦʨʠʘʥʜʨʦʤ 

ʩʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʰʘʤʧʠʥʴʦ-

ʥʘʤʠ 

ʩʳʨʥʳʡ ʨʫʣʝʪ  

ʩ ʛʨʝʮʢʠʤ  

ʦʨʝʭʦʤ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʩʫʭʦʤ  

ʚʝʱʝʩʪʚʝ, % 
45,0Ñ1,6 38,0Ñ1,6 43,0Ñ1,6 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, %, ʥʝ ʤʝʥʝʝ 52 60 55 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ 

(ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ), % 
1,0-5,0 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʨʘʩʩʦʣʴʥʳʭ ʩʳ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʛʘʱʝʥʠʝ ʧʨʦʜʫʢʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʳʨʥʦʛʦ ʨʫʣʝ-

ʪʘ ʩʦʩʪʦʠʪ ʚ ʥʘʣʠʯʠʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʘ ʥʝʛʦ ʩʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʳʨʥʦʛʦ ʨʫʣʝʪʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʳʨʴʷ. 
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ɹʝʩʭʣʝʙʥʦʚ ɸ.ɸ., ɹʦʞʢʦʚʘ ʉ.ɽ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʛʦ 

ʢʦʢʪʝʡʣʷ ʩ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨʳ ʙʳ-

ʣʠ ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʦʟʳ ʚʥʦʩʠʤʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ï ʤʫʢʘ ʠʟ ʩʝʤʷʥ 

ʣʴʥʘ, ʰʧʠʥʘʪ, ʷʙʣʦʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʠ ʢʦʨʠʮʘ. ʇʦ ʠʪʦʛʘʤ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʢʘʟʘʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʡ ʢʦʢʪʝʡʣʴ, ʜʦʙʘʚʢʠ, ʧʨʦʪʝʠʥ, ʩʚʦʡʩʪʚʘ, ʢʘ-

ʯʝʩʪʚʦ, ʚʪʦʨʠʯʥʦʝ ʤʦʣʦʯʥʦʝ ʩʳʨʴʝ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʫʶ ʥʠʰʫ ʚ ʨʝʡʪʠʥʛʝ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʟʘʥʠʤʘʶʪ ʧʨʦʪʝʠʥʦʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ. ʀʤʝʝʪʩʷ ʦʛʨʦʤ-

ʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʦʢʪʝʡʣʠ, 

ʧʨʠʯʝʤ ʢʘʢ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʝ, ʪʘʢ ʠ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʢʫʩʘʤʠ, 

ʩʫʧʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʙʘʪʦʥʯʠʢʠ, ʙʝʣʢʦʚʳʝ ʧʝʯʝʥʴʷ ʠ ʧʘʩʪʳ ʠ ʪ. ʜ. ʇʦʤʠʤʦ 

ʮʝʣʴʥʳʭ ʙʝʣʢʦʚʳʭ ʚ ʩʦʩʪʘʚ ʪʘʢʠʭ ʩʤʝʩʝʡ, ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʚʭʦ-

ʜʷʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ï ʚ ʚʠʜʝ ʧʦʨʦʰʢʦʚ, ʞʠʜʢʠʭ ʩʤʝʩʝʡ ʠʣʠ ʚ 

ʘʤʧʫʣʘʭ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 51917-2002 çʇʨʦʜʫʢʪʳ ʤʦʣʦʯʥʳʝ ʠ ʤʦʣʦʢʦʩʦ-

ʜʝʨʞʘʱʠʝ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʤʦʣʦʯʥʳʡ ʢʦʢʪʝʡʣʴ (ʧʨʦʜʫʢʪ ʤʦʣʦʯʥʳʡ 

ʠʣʠ ʤʦʣʦʢʦʩʦʜʝʨʞʘʱʠʡ) ï ʪʝʢʫʯʠʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 

ʦʙʝʟʞʠʨʝʥʥʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʤʦʣʦʢʘ ʥʝ ʤʝʥʝʝ 8,0%, ʠʟʛʦʪʦʚʣʷʝʤʳʡ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʜʦʙʘʚʦʢ. [1] 

ɸʢʪʫʘʣʴʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ ʘʩʩʦʨ-

ʪʠʤʝʥʪʘ ʤʦʣʦʯʥʳʭ ʢʦʢʪʝʡʣʝʡ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʚʳʰʝʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. ʎʝʣʴʶ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʦʛʦ ʢʦʢʪʝʡʣʷ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 

ʦʙʦʛʘʱʝʥʠʠ ʢʦʢʪʝʡʣʷ ʢʦʤʧʣʝʢʩʦʤ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʢʦʢʪʝʡʣʷ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʡ ʧʨʦʜʫʢʪ ʦʙʦʛʘʱʘʝʪʩʷ ʩʳʚʦʨʦʪʦʯʥʳʤ ʧʨʦʪʝʠʥʦʤ ʧʦ ɻʆʉʊ 53456-2009, ʘ 

ʪʘʢʞʝ ʥʘʪʫʨʘʣʴʥʳʤʠ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ.  

ʉʫʭʠʝ ʢʦʥʮʝʥʪʨʘʪʳ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ (ʂʉɹ-ʋʌ), ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ 

ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʠ ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʩʫʰʢʠ 

ʨʝʪʝʥʪʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʚʦʨʠʤʳʤ 

ʙʝʣʢʦʤ. ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʚʠʪʘʤʠʥʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʢʪʝʡʣʷ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʤʝʥʘ ʣʴʥʘ ʧʦ ɻʆʉʊ 10582-76. ʉʝʤʷ 

ʣʴʥʘ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʠʤʝʝʪ 3 ʪʠʧʘ ʮʝʥʥʳʭ ʥʝʟʘʤʝʥʠʤʳʭ ʞʠʨʥʳʭ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ï ʦʤʝʛʘ-3, 6 ʠ 9, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʊʘʢʞʝ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʧʠʥʘʪ, ʷʙʣʦʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʧʦ 

ɻʆʉʊ ʈ 55650-2013 ʠ ʢʦʨʠʮʘ ʧʦ ɻʆʉʊ 29049-91. 

ɺ ʤʦʣʦʯʥʦʡ ʢʦʢʪʝʡʣʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦ ʚʩʝʤ 

ʧʨʦʯʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʥʦʩʠʪʴ ʤʦʣʦʪʫʶ ʢʦʨʠʮʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 

ʢʛ ʥʘ ʪʦʥʥʫ ʧʨʦʜʫʢʪʘ. ʄʦʣʦʪʘʷ ʢʦʨʠʮʘ ʦʙʦʛʘʱʘʝʪ ʩʳʨʴʝ ʚʠʪʘʤʠʥʦʤ ʈʈ, ʪʦʢʦʬʝ-

ʨʦʣʦʤ ʠ ʨʝʪʠʥʦʣʦʤ. ɺ ʩʦʩʪʘʚʝ ʢʦʨʠʮʳ ʠʤʝʶʪʩʷ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʵʬʠʨʳ, 

ʬʠʪʦʥʮʠʜʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ. ʊʘʢʞʝ ʢʦʨʠʮʘ ʷʚʣʷʝʪʩʷ ʘʥʪʠʩʝʧʪʠʢʦʤ ʠ ʧʨʠʨʦʜ-

ʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ [2].  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʢʪʝʡʣʷ ʚʢʣʶʯʘʝʪ ʩʝʧʘʨʠʨʦʚʘʥʠʝ ʩʳʨʦʛʦ ʤʦ-

ʣʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʩʤʝ-
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ʰʝʥʠʝ ʤʦʣʦʢʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʂʨʦʤʝ ʩʝʤʷʥ ʣʴʥʘ ʠ ʩʳʚʦʨʦʪʦʯ-

ʥʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʧʝʨʚʫʶ ʧʦʟʠʮʠʶ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʣʠʥʝʡʢʠ ʚʥʦʩʷʪ ʢʦʨʠʮʳ ʤʦ-

ʣʦʪʫʶ.   

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʨʝʮʝʧʪʫʨʳ ʩ ʨʘʟʣʠʯʥʳʤ ʧʨʦʮʝʥʪʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʧʨʦʪʝʠʥʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʨʦʜʫʢʪ ʙʦʣʝʝ 25% 

ʜʘʥʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʦʪʤʝʯʝʥʳ ʧʦʨʦʢʠ ʢʦʥʩʠʩʪʝʥʮʠʠ: ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʩʪʘʥʦʚʠʣʘʩʴ ʤʫʯʥʠʩʪʦʡ, ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʦʤʦʯʢʦʚ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʵʪʦ 

ʩʯʠʪʘʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʂʉɹ-ʋʌ 20-22%, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʨʦʜʥʫʶ, ʪʷʛʫʯʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʙʝʟ ʢʦʤʦʯʢʦʚ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʦʚ ʩʝʥʩʦʨ-

ʥʳʤ ʤʝʪʦʜʦʤ ʥʝ ʚʳʷʚʣʝʥʦ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ. ʇʨʷʥʳʡ ʚʢʫʩ ʢʦʢ-

ʪʝʡʣʶ ʧʨʠʜʘʝʪ ʤʦʣʦʪʘʷ ʢʦʨʠʮʘ. ʎʚʝʪ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʳʡ ʠ ʢʦʨʠʯʥʝʚʳʤʠ ʚʢʨʘʧ-

ʣʝʥʠʷʤʠ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʦʢʪʝʡʣʷ ʩ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ʠ ʙʝʟ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʨʘʙʦ-

ʪʘʥʥʦʛʦ ʢʦʢʪʝʡʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʥʝ ʧʦʚʳʰʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʭʨʘʥʷʝʪʩʷ ʥʠʟʢʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʢʦʢ-

ʪʝʡʣʷ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚʭʦʜʠʪ ʚ ʥʦʨʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʊɼ. 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʢʪʝʡʣʷ 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʦʢʪʝʡʣʴ  

ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʂʦʢʪʝʡʣʴ  

ʩ ʢʦʨʠʮʝʡ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, %, ʥʝ ʙʦʣʝʝ 0,05 0,05 

ʂʠʩʣʦʪʥʦʩʪʴ, 
ʦ
ʊ, ʥʝ ʙʦʣʝʝ 21 21 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, % 10 20 

ʌʦʩʬʦʪʘʟʘ, % ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʢʦʢʪʝʡʣʷ ʦʧʪʠ-

ʤʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʩ ʧʦʤʦʱʴʶ ʤʦʣʦʪʦʡ ʢʦʨʠʮʳ ʢʦʢʪʝʡʣʴ ʙʫʜʝʪ ʦʙʦʛʘʱʝʥ ʪʦʢʦʬʝʨʦʣʦʤ ʠ ʨʝʪʠʥʦ-

ʣʦʤ. ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʢʦʬʝʨʦʣʝ ʩʦʩʪʘʚʣʷʝʪ 8-10 ʤʛ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, 

ʯʪʦ 100 ʛ ʧʨʦʜʫʢʪʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʪʦʤ ʚʝʱʝʩʪʚʝ. ʂʦ-

ʨʠʮʘ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʣʦʥʛʠʨʦ-

ʚʘʪʴ ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉʇʆʉʆɹ ʇʈʆʀɿɺʆɼʉʊɺɸ ʄʗɻʂʀʍ ʉʓʈʆɺ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ 
 

ɺʝʨʙʠʣʦ ɼ.ʉ., ɹʦʞʢʦʚʘ ʉ.ɽ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʛʢʠʭ ʩʳʨʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. ʇʨʠʚʦʜʠʪʩʷ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʛʢʠʭ ʪʝʨʤʦʢʠʩʣʦʪʥʳʭ ʩʳʨʦʚ ʩ ʛʨʝʯʥʝʚʦʡ ʢʨʫʧʦʡ ʠ ʩʫʰʝʥʳʤ ʙʘʟʠʣʠʢʦʤ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʳʷʚʣʝʥʳ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʳʨ, ʪʝʭʥʦʣʦʛʠʷ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ. 
 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ 

ʦʪʜʘʝʪʩʷ ʩʳʨʘʤ. ʄʠʨʦʚʘʷ ʥʘʫʢʘ ʦ ʧʠʪʘʥʠʠ ʧʨʠʟʥʘʝʪ ʩʳʨ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤ, 

ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ 

ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ. ʊʘʢʞʝ 

ʦʥ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʟʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʦʚ ʠ ʘʥʘʣʠʟʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʚʳʨʘʙʦʪʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʛʢʠʭ ʩʳʨʦʚ. ʀʭ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟ ʩʦʟʨʝʚʘʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ, ʚʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʳʨʦʜʝʣʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʷʛʢʠʭ ʩʳʨʦʚ. ɺʢʣʶʯʝʥʠʝ ʚ ʠʭ ʩʦʩʪʘʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʝʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʫʩʠʣʠʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʝʯʥʝʚʦʡ ʢʨʫʧʳ 

ʠ ʙʘʟʠʣʠʢʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʛʢʠʭ ʩʳʨʦʚ. ɺ ʢʨʫʧʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦ-

ʣʠʯʝʩʪʚʘʭ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʚʠʪʘʤʠʥʳ ɺ1, ʈʈ, ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʢʨʝʤʥʠʡ, ʤʘʛʥʠʡ 

ʠ ʬʦʩʬʦʨ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʤʦʣʠʙʜʝʥ, ʞʝʣʝʟʦ ʠ ʢʦʙʘʣʴʪ. ɹʘʟʠ-

ʣʠʢ ʭʘʨʘʢʪʝʨʝʥ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʙʝʣʢʘ, 

ʚʠʪʘʤʠʥʦʚ ɺ9, ɺ4, ɽ, ʂ, ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʦʚ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ ʠ ʮʠʥʢʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʛʢʦʛʦ ʩʳʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
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ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʳʨʘ. ʆʩʥʦʚʫ ʪʝʭʥʦʣʦ-

ʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʧʨʠʝʤʢʘ ʤʦʣʦʢʘ, ʧʘʩʪʝ-

ʨʠʟʘʮʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʩʳʚʦʨʦʪʢʠ, ʚʥʝʩʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʚ ʤʦʣʦʢʦ, 

ʢʦʘʛʫʣʷʮʠʷ  ʠ ʩʤʝʰʝʥʠʝ, ʚʳʜʝʨʞʢʘ ʩʛʫʩʪʢʘ, ʧʦʜʛʦʪʦʚʢʘ ʧʠʱʝʚʢʫʩʦʚʳʭ ʥʘʧʦʣ-

ʥʠʪʝʣʝʡ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʩ ʩʳʨʥʦʡ ʤʘʩʩʦʡ, ʬʦʨʤʦʚʘʥʠʝ ʠ ʩʘʤʦ-

ʧʨʝʩʩʦʚʘʥʠʝ, ʧʦʩʦʣ ʠ ʦʙʩʫʰʢʘ, ʫʧʘʢʦʚʢʘ ʠ ʤʘʨʢʠʨʦʚʢʘ ʩʳʨʘ. ʉʳʨ ʚʳʨʘʙʘʪʳʚʘ-

ʶʪ ʦʩʘʞʜʝʥʠʝʤ ʤʦʣʦʢʘ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʦʡ. ɺ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʩʳʨʥʫʶ 

ʤʘʩʩʫ ʚʚʦʜʷʪ ʧʨʦʚʘʨʝʥʥʫʶ, ʠʟʤʝʣʴʯʝʥʥʫʶ ʛʨʝʯʥʝʚʫʶ ʢʨʫʧʫ ʠ ʠʟʤʝʣʯɹʝʥʥʳʡ 

ʩʫʰʝʥʳʡ ʙʘʟʠʣʠʢ, ʜʘʣʝʝ ʝʸ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʬʦʨʤʦʚʘʥʠʝ, ʧʦʩʦʣʢʫ, ʩʫʰʢʫ, ʤʘʨʢʠ-

ʨʦʚʢʫ ʠ ʫʧʘʢʦʚʢʫ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʛʦʪʦʚʦʛʦ 

ʩʳʨʘ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʦʪʚʝʯʘʣ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʷʛʢʦʛʦ ʩʳʨʘ ʩ ʥʘʧʦʣʥʠʪʝʣʷʤʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʦʢʘʟʘʪʝʣʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʥʩʠʩʪʝʥʮʠʷ  
ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

 

ʅʝʞʥʘʷ, ʦʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʧʣʦʪʥʘʷ.  
ɼʦʧʫʩʢʘʝʪʩʷ ʩʣʝʛʢʘ ʣʦʤʢʘʷ, ʢʨʦʰʘʱʘʷʩʷ. ʂʦʨʢʠ ʥʝ ʠʤʝʝʪ.  
ʇʦʚʝʨʭʥʦʩʪʴ ʨʦʚʥʘʷ ʠʣʠ ʤʦʨʱʠʥʠʩʪʘʷ ʩʦ ʩʣʝʜʘʤʠ ʧʨʫʪʴʝʚ,  

ʫʚʣʘʞʥʝʥʥʘʷ, ʙʝʟ ʦʩʣʠʟʥʝʥʠʷ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 
ʏʠʩʪʳʡ, ʜʦʧʫʩʢʘʝʪʩʷ ʩʣʝʛʢʘ ʢʠʩʣʦʚʘʪʳʡ  

ʩ ʚʳʨʘʞʝʥʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʟʘʧʘʭʦʤ  
ʚʥʝʩʝʥʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ 

ʎʚʝʪ 
ʉʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ  

ʮʚʝʪʦʤ ʚʥʝʩʝʥʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ï ʛʨʝʯʥʝʚʦʡ ʢʨʫʧʳ  
ʠ ʙʘʟʠʣʠʢʘ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

 

ɼʣʷ ʩʳʨʦʚ ʙʝʟ ʩʦʟʨʝʚʘʥʠʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʩʳʨʘ 

ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 15 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Ñ2Üʉ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 85Ñ5%. 

ʊʘʙʣʠʮʘ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʳʨʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʭʨʘʥʝʥʠʷ 
ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ 

ʭʨʘʥʝʥʠʷ, ʩʫʪʦʢ 

ɺʢʫʩ ʠ ʟʘʧʘʭ ʂʦʥʩʠʩʪʝʥʮʠʷ 
ʆʙʱʠʡ 
ʙʘʣʣ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʣʣ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʣʣ 

1 
ɺʳʨʘʞʝʥʥʳʡ, 
ʢʠʩʣʦʤʦʣʦʯʥʳʡ, 

ʧʨʠʚʢʫʩ ʥʘʧʦʣʥʠʪʝʣʝʡ 
44,0 ʍʦʨʦʰʘʷ 24,0 98,0 

5 
ɺʳʨʘʞʝʥʥʳʡ, 
ʢʠʩʣʦʤʦʣʦʯʥʳʡ, 

ʧʨʠʚʢʫʩ ʥʘʧʦʣʥʠʪʝʣʝʡ 
44,0 ʍʦʨʦʰʘʷ 24,0 98,0 

10 
ʂʠʩʣʦʤʦʣʦʯʥʳʡ, ʩ 
ʥʘʣʠʯʠʝʤ ʠʟʣʠʰʥʝʡ 
ʢʠʩʣʦʪʥʦʩʪʠ 

42,0 
ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥ
ʘʷ, ʩʣʝʛʢʘ 
ʢʨʦʰʣʠʚʘʷ 

23,0 95,0 

15 
ʂʠʩʣʳʡ, ʩ ʥʘʣʠʯʠʝʤ 

ʛʦʨʴʢʦʛʦ 
37,0 ʂʨʦʰʣʠʚʘʷ 20,0 87,5 

 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʧʷʪʠ ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʩʳʨʘ ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ 

ʦʩʦʙʳʭ ʠʟʤʝʥʝʥʠʡ. ɹʘʣʣʦʚʘʷ ʦʮʝʥʢʘ ʩʦʩʪʘʚʠʣʘ 98,0, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʟʘʧʘʭ ʠ ʚʢʫʩ 
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44,0 ʠ ʟʘ ʢʦʥʩʠʩʪʝʥʮʠʶ 24,0 ʙʘʣʣʘ. ʏʝʨʝʟ 10 ʩʫʪʦʢ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʯʘʣʠ 

ʠʟʤʝʥʷʪʴʩʷ. ɹʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ 95,0, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʚʢʫʩ ʠ ʟʘʧʘʭ 42,0 

ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ 23,0 ʙʘʣʣʘ. ɹʘʣʣʳ ʩʥʠʞʝʥʳ ʠʟ-ʟʘ ʧʨʦʷʚʣʝʥʠʷ ʠʟʣʠʰʥʝʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʣʝʛʢʘ ʢʨʦʰʣʠʚʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ 

ʭʨʘʥʝʥʠʷ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʤʝʪʥʦ ʫʭʫʜʰʘʣʠʩʴ. ʆʙʱʠʡ ʙʘʣʣ ʩʦʩʪʘʚʠʣ 87,5, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘ ʚʢʫʩ ʠ ʟʘʧʘʭ 37,0 ʠ ʟʘ ʢʦʥʩʠʩʪʝʥʮʠʶ 20,0 ʙʘʣʣʘ. ʇʨʦʜʫʢʪ ʠʤʝʣ ʚ ʵʪʦʤ 

ʧʝʨʠʦʜʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʢʠʩʣʳʡ, ʩ ʥʘʣʠʯʠʝʤ ʛʦʨʴʢʦʛʦ ʧʨʠʚʢʫʩ, ʘ ʪʘʢʞʝ 

ʢʨʦʰʣʠʚʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʭʨʘʥʝʥʠʝ ʩʳʨʘ ʙʦʣʝʝ 10 ʩʫʪʦʢ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʳʨʴʝʤ ï ʛʨʝʯʥʝʚʦʡ 

ʢʨʫʧʦʡ ʠ ʩʫʰʝʥʳʤ ʙʘʟʠʣʠʢʦʤ. ɺʳʨʘʙʦʪʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʠʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ, ʩ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʜʦ 10 ʜʥʝʡ. 
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʦʙʣʝʤʘ ʜʝʬʠʮʠʪʘ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʚʦ ʤʥʦʛʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʰʝʥʘ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ʆʩʥʦʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʷʚʣʷʝʪʩʷ ʝʝ ʫʛʣʝʚʦʜʥʳʡ ʩʦʩʪʘʚ ʠ ʩʦʩʪʘʚ 

ʙʝʣʢʘ. ʈʘʟʨʘʙʦʪʘʥ ʩʳʚʦʨʦʪʦʯʥʳʡ ʥʘʧʠʪʦʢ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʳʩʦʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ.  



71 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʥʘʧʦʣʥʠʪʝʣʴ, ʩʳʚʦʨʦʪʦʯʥʳʡ ʥʘ-

ʧʠʪʦʢ, ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʊʚʦʨʦʞʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʘʢʘʧʣʠʚʘʶ-

ʱʘʷʩʷ ʥʘ ʤʦʣʦʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠ-

ʢʦʤ ʮʝʥʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʘʢ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʪʚʦʨʦʞʥʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʥʘ ʠʟ-ʟʘ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʥʝʩʪʦʡʢʦʩʪʠ ʚ ʭʨʘʥʝ-

ʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʳʭ ʮʝʣʷʭ. ʅʝʢʦʪʦʨʦʝ ʝʸ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʩʫʰʠʚʘʝʪʩʷ, ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʣʠʚʘʝʪʩʷ ʚ ʩʪʦʯʥʳʝ ʚʦʜʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʨʘʶʪʩʷ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʙʝʟʦʪʭʦʜʥʳʝ ʠ ʤʘʣʦʦʪʭʦʜʥʳʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʨʘʩʰʠʨʷʶʪʩʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʦʯ-

ʥʦʡ ʩʳʚʦʨʦʪʢʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [1, 2]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪ-

ʩʤʝʥʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʠʟ ʩʝʣʴʜʝʨʝʷ ʠ ʷʙ-

ʣʦʢ ʠ ʚʥʝʩʝʥʠʝʤ ʚ ʥʘʧʠʪʦʢ ʧʦʨʦʰʢʘ ʢʨʝʘʪʠʥʘ. ɸʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʧʦʨ-

ʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʥʘ ʨʳʥʢʝ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʫ ʧʦʢʫʧʘʪʝʣʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʥʘʧʠʪʢʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʳʚʦʨʦʪʢʘ 

ʤʦʣʦʯʥʘʷ. ʉʳʚʦʨʦʪʢʘ ʦʪʣʠʯʘʝʪʩʷ ʙʦʛʘʪʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʙʦʛʘʪʘ 

ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ, ʢʘʣʠʝʤ, ʢʘʣʴʮʠʝʤ, ʤʘʛʥʠʝʤ. ʆʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʚʦʨʦʪʢʠ ï ʙʝʣʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 0,74%. 

ʉʳʚʦʨʦʪʦʯʥʳʝ ʙʝʣʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ (112 % 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʫ), ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʦʧʪʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʠ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ 

ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʪʘʢ ʢʘʢ ʝʝ ʙʝʣʢʠ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘ-

ʥʠʟʤʦʤ [2, 3]. 

ʗʙʣʦʯʥʦʝ ʧʶʨʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʣʝʪʯʘʪʢʫ ï 0,6%, ʩʘʭʘʨ ï 5-15%, ʢʘʨʦ-

ʪʠʥ, ʧʝʢʪʠʥ ï 0,27%, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʤʥʦʞʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʝʟʦ, ʤʘʛʥʠʡ, ʢʘʣʴʮʠʡ, ʡʦʜ. ʗʙʣʦʢʠ ʙʣʘʛʦʪʚʦʨʥʦ ʚʦʟʜʝʡʩʪ-

ʚʫʶʪ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʫʢʨʝʧʣʷʶʪ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, ʫʤʝʥʴʰʘʶʪ ʠʭ ʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ ʜʣʷ ʪʦʢʩʠʥʦʚ, ʩʥʠʤʘʶʪ ʦʪʝʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʶ ʩʠʣ. ʊʘʢʞʝ ʦʥʠ ʧʦʣʝʟʥʳ ʜʣʷ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, ʩʥʠʞʘʷ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥ 

ʚ ʦʨʛʘʥʠʟʤʝ [3, 4]. 

ɼʦʙʘʚʣʝʥʠʝ ʧʶʨʝ ʠʟ ʩʝʣʴʜʝʨʝʷ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʨʘʩʪʝ-

ʥʠʠ ʩʦʜʝʨʞʘʪʩʷ ʮʝʥʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ: ʢʘʨʦʪʠʥ, ʘʩʧʘʨʘʛʠʥ, ʥʠʢʦʪʠʥʦʚʘʷ ʢʠ-

ʩʣʦʪʘ, ʪʠʨʦʟʠʥ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʉʝʣʴʜʝʨʝʡ ʧʦʤʦʛʘʝʪ ʫʩʚʘʠ-

ʚʘʪʴ ʙʝʣʦʢ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʫʣʫʯʰʘʝʪ ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʦʙʤʝʥ [4]. 

ʂʨʝʘʪʠʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʤʦʣʝʢʫʣ ɸʊʌ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʤʳʰʝʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʠʝʡ. ʇʨʠ ʨʘʟʨʳʚʝ ʜʘʥʥʳʭ ʤʦʣʝʢʫʣ ʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʵʥʝʨʛʠʠ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʤʳʰʮ. ʂʦʛʜʘ ʟʘʧʘʩʳ ɸʊʌ ʠʩʪʦʱʘʶʪʩʷ, ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʝʯʥʳʭ ʪʢʘʥʝʡ ʥʝ ʧʨʦ-
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ʠʩʭʦʜʠʪ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʢʨʝʘʪʠʥʘ ʧʦʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʠʭ ʩʠʣʫ ʠ 

ʚʳʥʦʩʣʠʚʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ [4]. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʠʩʫʥʦʢ 1) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʩʤʝʰʠʚʘʥʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʝʨ-

ʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʤʝʰʠʚʘ-

ʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʮʝʧʪʫʨʝ, ʧʨʠʯʝʤ ʩʥʘʯʘʣʘ ʚ ʪʚʦʨʦʞ-

ʥʫʶ ʩʳʚʦʨʦʪʢʫ ʚʥʦʩʠʪʩʷ ʧʦʨʦʰʦʢ ʢʨʝʘʪʠʥʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʚʢʫʩʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʜʦʙʘʚʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʧʦʜʩʣʘʩʪʠʪʝʣʠ. ɻʦʪʦʚʘʷ 

ʩʤʝʩʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʦʟʣʠʚʫ ʚ ʇʕʊ ʙʫ-

ʪʳʣʢʠ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ 

 

 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʩʧʦʨʪʠʚʥʦʛʦ ʥʘʧʠʪʢʘ: ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ï 3,0%; ʞʠ-

ʨʦʚ ï 0,84%; ʫʛʣʝʚʦʜʦʚ ï 22,4%; ʢʘʣʦʨʠʡʥʦʩʪʴ ï 109 ʢʢʘʣ/100 ʛ.  

ɿʘʢʣʶʯʝʥʠʝ. ʅʦʚʳʡ ʩʳʚʦʨʦʪʦʯʥʳʡ ʥʘʧʠʪʦʢ çSport Energyè ʷʚʣʷʝʪʩʷ ʥʠʟ-

ʢʦʢʘʣʦʨʠʡʥʳʤ; ʧʦʤʦʛʘʝʪ ʥʘʨʘʩʪʠʪʴ ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ ʟʘ ʩʯʝʪ ʧʨʦʪʝʠʥʘ, ʥʝ ʦʪ-

ʢʣʘʜʳʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ; ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʨʛʘʥʠʟʤ ʚ ʪʦʥʫʩʝ ʚʦ 

ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʦʢ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘ-

ʤʠʥʦʚ ʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʚ ʧʝʨʠʦʜ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ; ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʦʜʫʢʪ 

ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʯʪʦ ʪʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪ-

ʢʠ ʨʝʮʝʧʪʫʨʳ ʞʝʣʝ ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ. ʄʦʣʦʯʥʦʝ ʞʝʣʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ, ʧʨʦʠʟʚʝʜʸʥʥʳʡ ʠʟ ʩʤʝʩʠ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ 

ʧʘʭʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʨʫʢʪʦʚʦʛʦ ʜʞʝʤʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʪʦʨʠʯʥʦʝ ʤʦʣʦʯʥʦʝ ʩʳʨʴʝ, ʞʝʣʝ, ʨʝʮʝʧʪʫʨʘ, ʧʘʭʪʘ, 

ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʨʘʙʦʪʢʘ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳ-

ʨʴʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ, ʩʳʚʦʨʦʪʢʠ ʠ ʧʘʭʪʳ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʧʨʦʜʫʢʪʦʚʳʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʪʝʨʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʮʝʥʥʦʛʦ ʩʳʨʴʷ [1, 2]. 

ʆʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʠ ʧʘʭʪʘ ï ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʮʝʥʥʦʩʪʠ ʠ 

ʤʘʣʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʘʪʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʞʠʨʘ, ʩʘʭʘʨʘ ʠ ʜʨ.) [1, 

3]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʣʦʯʥʦʛʦ ʜʝʩʝʨʪʘ ʥʘ ʦʩʥʦʚʝ 

ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ ʧʘʭʪ  rʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʨʝ-

ʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʠʰʥʝʛʦ ʚʝʩʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʜʠʝʪʠʯʝʩʢʦʛʦ ʜʝʩʝʨʪʘ ʥʘ 

ʦʩʥʦʚʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ ʧʘʭʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ; ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʜʣʷ ʤʦʣʦʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʣʦʯʥʦ-ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 
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ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʨʝʮʝʧ-

ʪʫʨʳ ʤʦʣʦʯʥʦʛʦ ʞʝʣʝ ʷʚʣʷʶʪʩʷ ʧʘʭʪʘ ʠ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʙʘʚʢʠ ʷʙʣʦʥʥʦʝ ʧʶʨʝ, ʚʳʨʘʙʦʪʘʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝ-

ʣ.̫  

ʇʘʭʪʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʘʜʢʦʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ, ʦʪʥʦʩʠʪʩʷ 

ʢ ʚʪʦʨʠʯʥʳʤ ʩʳʨʴʝʚʳʤ ʨʝʩʫʨʩʘʤ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʣʷʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʜʘʥʥʦʛʦ ʜʝʩʝʨʪʘ. ɺ ʧʘʭʪʝ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 5% ʫʛʣʝʚʦʜʦʚ, ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʞʠʨʘ ʚ ʨʘʟʤʝʨʝ 0,04% ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚʦʡ ʬʘʟʳ ï 3,5%. 

ɼʘʥʥʦʝ ʩʳʨʴʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʣʘʢʪʦʟʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʩʪʫʧʘʝʪ ʮʝʣʴʥʦ-

ʤʫ ʢʦʨʦʚʴʝʤʫ ʤʦʣʦʢʫ. ʇʘʭʪʫ ʤʦʞʥʦ ʩʤʝʣʦ ʦʪʥʝʩʪʠ ʢ ʣʝʯʝʙʥʦ-ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʤʫ ʩʳʨʴʶ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʣʠ-

ʧʠʜʦʚ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʦʚʦʛʦ ʠ ʞʠʨʦʚʦʛʦ ʦʙʤʝ-

ʥʘ. ʏʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʘʢʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʠ-

ʟʠʦʣʦʛʠʝʩʢʠ-ʥʦʨʤʘʣʴʥʦʤ ʚʳʜʝʣʝʥʠʠ ʞʝʣʯʠ, ʘ ʪʘʢ ʞʝ ʦʢʠʩʣʝʥʠʠ ʠ ʚʩʘʩʳʚʘʥʠʠ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ [4, 5]. 

ʆʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʪʘʢ ʢʘʢ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʨʠʪʤʝ ʞʠʟʥʠ ʤʥʦʛʠʤ ʧʨʠʩʫʱʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʣʠʰʥʠʤ ʚʝ-

ʩʦʤ. ɺ ʜʘʥʥʦʤ ʩʳʨʴʝ ʩʦʜʝʨʞʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʨʘ ʜʦ 0,05%. ɼʘʥʥʳʡ  ʧʦʢʘʟʘʪʝʣʴ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʫʩʚʦʷʝʤʦʩʪʴ ʧʨʦ-

ʜʫʢʪʘ ʚ ʦʨʛʘʥʠʟʤʝ [5]. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʭʪʘ ʠ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʠʪʘʤʠʥʦʚ (ɸ, ɽ, ɺ2, ɺ1, ʅ ʠ ʜʨ.). ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʤʦʣʦʯʥʦʛʦ ʜʝʩʝʨʪʘ ʥʦʨ-

ʤʘʣʠʟʫʝʪʩʷ ʨʘʙʦʪʘ ʢʠʰʝʯʥʠʢʘ, ʟʘ ʩʯʸʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʥʠʣʦʩʪʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺʪʦʨʠʯʥʦʝ ʩʳʨʴʸ ʙʦʛʘʪʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢ ʤʠʥʝ-

ʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʪʦ ʜʘʥ-

ʥʳʝ ʩʳʨʴʝʚʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝ-

ʣʦʚʝʢʘ [4, 5]. 

ʈʝʮʝʧʪʫʨʘ ʞʝʣʝʡʥʦʛʦ ʜʝʩʝʨʪʘ ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, %: ʧʘʭʪʘ ʠ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ï 82,5; ʷʙ-

ʣʦʯʥʦʝ ʧʶʨʝ ï 10,0; ʞʝʣʘʪʠʥ ʧʠʱʝʚʦʡ ï 2,50; ʩʪʝʚʠʦʟʠʜ ï 0,01%; ʥʫʪʦʚʘʷ ʤʫʢʘ 

ï 5,0. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʤʦʣʦʯʥʫʶ 

ʩʤʝʩʴ ʞʝʣʠʨʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʞʝʣʘʪʠʥʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʦʚʦʡ ʤʫʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥ-

ʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʚ ʨʝʮʝʧʪʫʨʫ ʥʘ ʩʪʘʜʠʠ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʜʦʙʘʚʣʷʪʴ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʬʨʫʢʪʦʚʳʝ ʜʞʝʤʳ ʥʘ ʦʩʥʦʚʝ ʬʨʫʢʪʦʟʳ.  

ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʞʝʣʝ. ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʚʢʫʩʘ (ʨʠʩʫʥʦʢ 1) ʥʘʛʣʷʜʥʦ 

ʦʪʨʘʞʘʝʪ ʥʝʦʙʳʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʢʫʩʦʚʳʭ ʧʨʦʬʠʣʝʡ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝ-

ʮʝʧʪʫʨʳ ʧʨʦʜʫʢʪʘ ï ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʚʢʫʩ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʜʝʘʣʴʥʦ ʧʦ-

ʜʦʙʨʘʥʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠ ʷʙʣʦʯʥʦʛʦ 

ʧʶʨʝ ʥʘ ʦʩʥʦʚʝ ʩʪʝʚʠʦʟʠʜʘ.  
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ʈʠʩʫʥʦʢ 1 ï ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʚʢʫʩʘ ʞʝʣʝ 

ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ 

 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʮʝʧʪʫʨʝ ʧʦʜʦʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʚʚʦʜʠʤʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʨʦʜʫʢʪ ʨʝ-

ʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʝʨʪʘ ʧʨʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʠ-

ʪʘʥʠʠ, ʪʘʢ ʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʦʛʦ ʞʝʣʝ ʥʘ 

ʦʩʥʦʚʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ ʧʘʭʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ï ʬʨʫʢʪʦʚʦʛʦ ʜʞʝʤʘ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʩ ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ. 
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ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ʊɺʆʈʆɾʅʓʍ ɼɽʉɽʈʊʆɺ  

ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʇʀʊɸʅʀʗ 
 

ʈʷʩʢʦʚʘ ɸ.ɼ., ɹʦʞʢʦʚʘ ʉ.ɽ., ʉʝʣʝʟʥʝʚʘ ɽ.ɸ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦ-

ʛʦ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ 

ʨʝʮʝʧʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫ-

ʯʠʪʴ ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ. ʊʚʦʨʦʞʥʳʡ ʜʝʩʝʨʪ ʠʟʛʦʪʘʚʣʠ-

ʚʘʝʪʩʷ ʠʟ ʤʦʣʦʢʘ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʤʘʣʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʙʝʣʢʦʚʘʷ ʮʝʥʥʦʩʪʴ. ʇʨʦʜʫʢʪ ʦʙ-

ʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʦʨʦʛ, ʪʚʦʨʦʞʥʳʡ ʜʝʩʝʨʪ, ʜʞʝʤ, ʯʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ, 

ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʩʝʨʪʘ ʪʚʦʨʦʞʥʦʛʦ ʩ ʜʞʝʤʦʤ ʥʘ 

ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʧʨʦʩ ʥʘ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʝ ʠ ʩʣʘʜʢʠʝ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʦʣʝʟ-

ʥʳʝ ʪʚʦʨʦʞʥʳʝ ʜʝʩʝʨʪʳ, ʚʦʟʨʘʩʪʘʝʪ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʦʙʦʛʘʱʘʪʴ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʠʝʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʟʜʦʨʦʚʴʷ, ʚʦʩʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʠ ʧʦʚʳʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʠʥ-

ʬʝʢʮʠʷʤ [1, 2, 3]. 

ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢ-

ʪʘ ï ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ ʩ ʜʞʝʤʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʥʘʩʳʱʝʥʥʳʤ ʢʠʩʣʦʤʦʣʦʯʥʳʤ 

ʚʢʫʩʦʤ, ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʜʠʝʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʊʚʦʨʦʞʥʳʡ ʜʝʩʝʨʪ ï ʵʪʦ ʧʨʦʜʫʢʪ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʟ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʤ 

ʢʠʩʣʦʪʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ʙʝʣʢʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʠ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʧʠʱʫ [4]. ʆʙʝʟʞʠʨʝʥʥʳʡ ʪʚʦʨʦʛ ʙʦʛʘʪ ʚʠʪʘʤʠʥʘʤʠ K, PP ʠ ʛʨʫʧʧʳ ɺ, ʤʠʥʝʨʘ-

ʣʘʤʠ: ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʢʘʣʠʡ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ  ʞʠʨʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝ-

ʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ [5]. 

ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʜʝʩʝʨʪʘ ʪʚʦʨʦʞʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘ-

ʤʠ ʩʣʫʞʠʪ ʯʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ. ʏʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʦʣʝʟʥʦʡ ʷʛʦ-

ʜʦʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ɺ ʥʝʡ 

ʩʦʜʝʨʞʘʪʩʷ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɸ, ʉ, ɽ, ɺ ʠ ʈ, ʢʘʨʦʪʠʥ, ʘ ʪʘʢʞʝ ʧʝʢʪʠʥ, ʬʦʩʬʦʨ-

ʥʘʷ ʢʠʩʣʦʪʘ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʩʦʩʪʘʚ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ 
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ʚʭʦʜʠʪ ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʞʝʣʝʟʦ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʧʝʨʚʦʛʦ 

ʠʣʠ ʚʪʦʨʦʛʦ ʪʠʧʘ [2, 5]. 

ʈʝʮʝʧʪʫʨʘ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʛ/ʪ: 

ʪʚʦʨʦʛ ʦʙʝʟʞʠʨʝʥʥʳʡ ï 768,0; ʞʝʣʘʪʠʥ ï 72,8; ʚʘʥʠʣʠʥ ï 9,0; ʜʞʝʤ ʯʝʨʥʦʩʤʦ-

ʨʦʜʠʥʦʚʳʡ ï 150,0; ʟʘʢʚʘʩʢʘ ï 0,2. 

ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ ʦʩʥʦʚʘʥ ʥʘ ʢʠʩʣʦʪʥʦʡ 

ʢʦʘʛʫʣʷʮʠʠ ʙʝʣʢʦʚ ʧʫʪʸʤ ʩʢʚʘʰʠʚʘʥʠʷ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʤʦʣʦʯʥʦ-

ʢʠʩʣʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʛʨʝʚʘʥʠʝʤ ʩʛʫʩʪʢʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ-

ʣʠʰʥʝʡ ʩʳʚʦʨʦʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʢʫʩʦʚʦʡ ʠ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʞʝʤ ʯʝʨʥʦʩʤʦʨʦʜʠʥʦʚʳʡ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ, ʪʘʢ ʢʘʢ 

ʦʥ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʯʘʪʢʠ, ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ, ʠ 

ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʚʘʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʣʫʯʰʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʪʚʦʨʦʞʥʦʡ ʯʘʩʪʠ ʜʝʩʝʨʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ, 

ʚʳʨʘʙʦʪʘʥʥʳʡ ʥʘ ʤʦʣʦʢʝ ʦʙʝʟʞʠʨʝʥʥʦʤ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʜʦʟʠʨʫʝʪʩʷ ʩʣʦʷʤʠ ʚ 

ʪʘʨʫ ʦʙʲʝʤʦʤ 250 ʤʣ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʜʦ ʨʝʘʣʠʟʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʪʚʦʨʦʛʘ ʠ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ 

ʪʚʦʨʦʛʘ  

ʦʙʝʟʞʠʨʝʥʥʦʛʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ  

ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ 

ɹʝʣʢʠ,% 27,0 19,5 

ʋʛʣʝʚʦʜʳ,% 1,95 11,1 

ɾʠʨʳ,% 0,1 0,1 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ,% - 7,2 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʜʝʛʫʩʪʘʮʠʠ ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʩʜʝʣʘʣʘ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʪʚʦʨʦʞʥʘʷ ʤʘʩʩʘ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʥʳʡ 

ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʚ ʤʝʨʫ ʢʠʩʣʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʥʘʧʦʣʥʠʪʝʣʶ ʚʢʫʩ ʠ ʟʘʧʘʭ, 

ʢʨʝʤʦʦʙʨʘʟʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʚʳʨʘʞʝʥʥʳʡ ʮʚʝʪ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʥʘʧʦʣʥʠʪʝʣʶ. 

ɿʘʢʣʶʯʝʥʠʝ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʪʚʦʨʦʞʥʦʛʦ ʜʝʩʝʨʪʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ. ʊʚʦʨʦʞʥʳʡ 

ʜʝʩʝʨʪ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʤʦʣʦʢʘ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ, ʟʘ ʩʯʝʪ 

ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʣʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʙʝʣʢʦʚʘʷ 

ʮʝʥʥʦʩʪʴ. ʇʨʦʜʫʢʪ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʚʦʩʧʦʣʥʝʥʠʝ 

ʥʝʭʚʘʪʢʠ ʚʠʪʘʤʠʥʦʚ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 
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1
ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2
ʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪ-

ʢʠ ʨʝʮʝʧʪʫʨʳ ʧʘʰʪʝʪʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʷʩʦ ʧʪʠʮʳ ʠ ʢʫʨʠʥʫʶ ʧʝʯʝʥʴ ʚ ʦʭʣʘʞʜʝʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʘʢʞʝ ʚ ʨʝʮʝʧʪʫʨʫ ʚʭʦʜʷʪ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʰʪʝʪ, ʤʷʩʦ, ʧʝʯʝʥʴ, ʤʷʩʥʦʝ ʩʳʨʴʝ, ʤʷʩʦ ʢʫʨ, ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʱʝʛʦ ʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦ-

ʢʦʤʧʦʥʝʥʪʥʳʭ ʩʤʝʩʝʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʨʝʰʝʥʠʠ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʧʦʤʦʯʴ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠ,̫ ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʯʝʥʦʯʥʳʝ ʧʘʰʪʝʪʳ. 

ʇʘʰʪʝʪ, ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ ʤʷʩʥʳʤ 

ʧʨʦʜʫʢʪʦʤ ʩ ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʪʘʢ ʦʥ ʙʦ-

ʛʘʪ ʙʝʣʢʦʤ ʠ ʚʠʪʘʤʠʥʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ , ʢʘʢ ʜʠʝʪʠʯʝʩʢʠʡ 

ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ʎʝʣʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʘʰʪʝʪʦʚ ʟʘʧʝʯʸʥʥʳʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝ-

ʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʨʝʮʝʧʪʫʨʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʦ-
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ʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ; ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʈʝʮʝʧʪʫʨʘ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʘʰʪʝʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʩʥʦʚʥʦʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʳʨʴʝ [1, 2]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʤʷʩʦ ʧʪʠʮʳ ʠ ʢʫʨʠʥʫʶ ʧʝʯʝʥʴ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʘʢʞʝ ʚ ʨʝ-

ʮʝʧʪʫʨʫ ʚʭʦʜʷʪ ʪʘʢʠʝ ʠʥʛʨʝʜʠʝʥʪʳ ʢʘʢ ʨʠʩʦʚʘʷ ʤʫʢʘ, ʷʙʣʦʯʥʦʝ ʧʶʨʝ, ʛʨʝʮʢʠʝ 

ʦʨʝʭʠ ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʂʫʨʠʥʦʝ ʤʷʩʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, ʙʦʨʝʪʩʷ ʩ 

ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʫʨʠʥʦʡ ʧʝʯʝʥʠ ʞʝʣʝʟʘ ʧʦʤʦʛʘʝʪ 

ʧʦʚʳʰʝʥʠʶ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ, ʘ ʛʝʧʘʨʠʥ ʫʜʝʨʞʠʚʘʝʪ  ʚ ʥʦʨʤʝ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʦʥʘ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪʘ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʋʣʫʯʰʘʝʪʩʷ 

ʧʘʤʷʪʴ ʠ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʤʦʟʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʧʝʯʝʥʠ 

ʭʦʣʠʥʘ [3]. 

ɺ ʥʘʰʠ ʜʥʠ ʨʠʩʦʚʘʷ ʤʫʢʘ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʠʝʪʠʯʝʩʢʦʤ ʧʠʪʘʥʠʠ, 

ʢʘʢ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʯʠʱʘʝʪ ʦʨʛʘʥʠʟʤ ʠ ʥʦʨʤʘʣʠʟʫʝʪ ʦʙʤʝʥ 

ʚʝʱʝʩʪʚ. ʇʝʨʚʦʝ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʧʠʱʝʚʳʤ ʚʦʣʦʢʥʘʤ. ʆʥʠ ʦʙʣʘʜʘʶʪ 

ʘʙʩʦʨʙʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ, ʪʦ ʝʩʪʴ ʚʧʠʪʳʚʘʶʪ ʪʦʢʩʠʥʳ ʠ ʩʦʣʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʚʳʚʦʜʷ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚʤʝʩʪʝ ʩ ʩʦʙʦʡ. ɺ 100 ʛʨʘʤʤʘʭ ʨʠʩʦʚʦʡ ʤʫʢʠ 

ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 12% ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ [3]. 

ʇʦʣʴʟʘ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. ɽʩʪʴ ʚ ʥʝʤ ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʫʢʨʝʧʣʷʝʪ 

ʠʤʤʫʥʠʪʝʪ ʠ ʧʦʚʳʰʘʝʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. ɽʩʪʴ ʪʘʢʞʝ ʚʠʪʘʤʠʥ D ʠ 

ʈʈ, ʘ ʪʘʢʞʝ ɸ, ʢʦʪʦʨʳʡ ʥʫʞʝʥ ʜʣʷ ʟʨʝʥʠʷ ʠ ʢʦʞʠ. ɹʦʛʘʪʦ ʦʥʦ ʪʘʢʞʝ ʞʝʣʝʟʦʤ, ʢʦʪʦʨʦʝ 

ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʩʦʩʪʘʚ ʢʨʦʚʠ. ɺʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʶʨʝ ʝʱʝ ʢʘʣʴʮʠʡ, 

ʤʘʛʥʠʡ, ʤʝʜʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [3, 4]. 

ʇʦʣʴʟʘ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ 

ʫʥʠʢʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ. ʇʦʤʠʤʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʠʥʝʨʘʣʦʚ ʠ ʚʠʪʘʤʠʥʦʤ, 

ʚ ʢʦʤʧʦʥʝʥʪʝ ʩʦʜʝʨʞʘʪʩʷ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʚ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʷʜʨʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʩʦʙʘʷ ʬʦʨʤʘ ʚʠʪʘʤʠʥʘ ɽ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʛʘʤʤʘ-ʪʦʢʦʬʝʨʦʣ, ʚʤʝʩʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʘʣʴʬʘ-

ʪʦʢʦʬʝʨʦʣʘ. ʕʪʘ ʨʝʜʢʘʷ ʬʦʨʤʘ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʝʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ [3,4]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʘʰʪʝʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʦʧʝʨʘʮʠʷʤʠ: ʧʦʜʛʦʪʦʚʢʦʡ, ʧʨʦʤʳʚʘʥʠʝʤ, 

ʠʟʤʝʣʴʯʝʥʠʝʤ ʠ ʙʣʘʥʰʠʨʦʚʘʥʠʝʤ ʢʫʨʠʥʦʡ ʧʝʯʝʥʠ ʠ ʢʫʨʠʥʳʭ ʛʨʫʜʦʢ; 

ʧʦʜʛʦʪʦʚʢʦʡ, ʠʟʤʝʣʴʯʝʥʠʝʤ ʠ ʧʘʩʩʠʨʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

ʩʤʝʰʠʚʘʥʠʝʤ ʠ ʠʟʤʝʣʴʯʝʥʠʝʤ ʚʩʝʭ ʠʥʛʨʝʜʠʝʥʪʦʚ; ʬʦʨʤʦʚʘʥʠʝʤ ʬʘʨʰʘ; 

ʟʘʧʝʢʘʥʠʝʤ; ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʭʨʘʥʝʥʠʝʤ ʛʦʪʦʚʦʛʦ ʧʘʰʪʝʪʘ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʨʘʙʦʪʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʘʰʪʝʪʘ. ʆʮʝʥʠʚʘʣʠ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʜʫʢʪʘ ʥʘ ʨʘʟʨʝʟʝ, ʮʚʝʪ, ʩʪʨʫʢʪʫ-

ʨʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʛʨʝʜʠʝʥʪʦʚ ï ʚʠʟʫʘʣʴʥʦ ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʩʜʝʣʘʥʥʳʭ ʧʦʧʝ-

ʨʝʯʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʘʭ ʧʨʦʜʫʢʮʠʠ. ɿʘʧʘʭ, ʘʨʦʤʘʪ, ʚʢʫʩ ʠ ʩʦʯʥʦʩʪʴ ʦʧ-
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ʨʝʜʝʣʷʣʠ ʦʧʨʦʙʦʚʘʥʠʝʤ ʧʘʰʪʝʪʘ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, 

ʘʨʦʤʘʪ ʠ ʚʢʫʩ; ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘʭʘ, ʧʨʠʚʢʫʩʘ; ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʨʦʤʘʪʘ ʧʨʷʥʦʩʪʝʡ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʧʘʰʪʝʪʘ ï ʨʘʟʤʘʟʳʚʘʥʠʝʤ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʣʦʪʥʦʩʪʴ, ʨʳʭʣʦʩʪʴ, ʥʝʞʥʦʩʪʴ, 

ʞʝʩʪʢʦʩʪʴ, ʢʨʦʰʣʠʚʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʩʩʳ.  

ʇʦʣʫʯʝʥʥʳʡ ʠʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʦʜʫʢʪ ʦʙʣʘʜʘʝʪ 

ʥʝʞʥʦʡ ʠ ʤʘʞʫʱʝʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ, ʚʢʫʩ ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ, 

ʚ ʤʝʨʫ ʩʦʣʝʥʳʡ, ʩ ʧʨʠʚʢʫʩʦʤ ʦʨʝʭʦʚ ʠ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ, ʟʘʧʘʭ ʩʚʦʡʩʪʚʝʥʥʳʡ 

ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ, ʩ ʚʳʨʘʞʝʥʥʳʤ ʘʨʦʤʘʪʦʤ ʦʨʝʭʦʚ ʠ ʢʫʨʠʥʦʡ ʧʝʯʝʥʠ, 

ʮʚʝʪ ʩʝʨʳʡ. 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʧʘʰʪʝʪʘ ʟʘʧʝʯʸʥʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʠ 

ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ: ʙʝʣʦʢ ï ʥʝ ʙʦʣʝʝ 17,2 ʛ, ʞʠʨ ï ʥʝ ʙʦʣʝʝ 8,7 ʛ, ʫʛʣʝʚʦʜʳ ï ʥʝ ʙʦ-

ʣʝʝ 10,8 ʛ, ʢʘʣʦʨʠʡʥʦʩʪʴ ï ʥʝ ʙʦʣʝʝ 190,3 ʢʢʘʣ. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨ ʧʘʰʪʝʪʘ ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʙʦʛʘʪʦʛʦ ʙʝʣʢʦʤ, ʷʚʣʷʶʱʝʛʦʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʢʘʢ ʜʠʝʪʠʯʝʩʢʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʩʪʘʣʠ ʫʜʝʣʷʪʴʫʩʠ-

ʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʟʜʦʨʦʚʦʤʫ ʧʠʪʘ-

ʥʠʶ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʩʪʦʠʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʡ-
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ʦʥʝʟʥʳʭ ʟʘʧʨʘʚʦʢ ʠ ʩʦʫʩʦʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʩʰʠʨʷʶʪ ʘʩʩʦʨʪʠʤʝʥʪ ʩʦʫʩʦʚ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ 

ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʱʝʡ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦ-

ʚʝʢʘ. ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʪʘʥʠʠ. ʎʝʥʷʪ ʠʭ 

ʥʝ ʪʦʣʴʢʦ ʟʘ ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʥʦ ʪʘʢʞʝ ʟʘ ʠʭ ʫʥʠʢʘʣʴʥʳʝ ʧʠʪʘʪʝʣʴ-

ʥʳʝ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝʩʚʦʡʩʪʚʘ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʩʣʦʤʦʣʦʯ-

ʥʳʝ ʩʦʫʩʳ ʫʞʝ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʡ ʩʧʨʦʩ.ɸʩʩʦʨʪʠʤʝʥʪ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʙʦʣʴʰʦʡ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʳʥʝʰʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʠ  ʠʩʧʦʣʴʟʫʶʪ ʢʨʘʩʠʪʝʣʠ, 

ʫʩʠʣʠʪʝʣʠ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ, ʧʦʜʩʣʘʩʪʠʪʝʣʠ ʠ ʪ.ʜ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʦʫʩ ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʣʝ-

ʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʸ, ʢʦʤʧʦʥʝʥʪʳ, 

ʦʛʫʨʝʮ ʩʚʝʞʠʡ. 

 

ɺʚʝʜʝʥʠʝ. ʇʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ 

ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʚʠ-

ʪʘʤʠʥʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʜʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʠ ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ 

ʚʢʣʶʯʝʥʳ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʠʟʥʘʯʘʣʴʥʦ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʪʘʢʞʝ ʧʠʱʝʚʘʷ ʧʨʦ-

ʜʫʢʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʦʫʩʦʚ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʷʚʣʷʶʪʩʷ ʤʫʞʯʠʥʳ ʠ ʞʝʥ-

ʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20-60 ʣʝʪ. ʉʨʝʜʠ ʞʝʥʱʠʥ ʯʠʩʣʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 1,2 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʤʫʞʯʠʥ. ʅʘ ʜʘʥʥʫʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʪʘ-

ʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʮʝʥʘ, ʢʘʯʝʩʪʚʦ, ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ, ʫʜʦʙʩʪʚʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʨʦʜʫʢʪʘ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ. ʇʦʵʪʦʤʫ 

ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʘʢʪʫʘʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʫʩʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʩ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʦʜʙʦʨ ʦʩʥʦʚʥʳʭ ʩʳʨʴʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦ-

ʩʪʠ ʧʨʦʜʫʢʪʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʠʩʣʦʤʦʣʦʯʥʳʡ ʩʦʫʩ ï ʧʦʣʝʟʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʘ ʩʦʫʩʘ ʢʠʩʣʦʤʦʣʦʯʥʘʷ, ʪʦ ʧʨʦ-

ʜʫʢʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʥʝʙʦʣʴʰʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʡʦʥʝʟʘʤʠ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ɺʦ-

ʚʪʦʨʳʭ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʘʥʥʦʛʦ ʩʦʫʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʦʝ ʩʳ-

ʨʴʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʥʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʣʶʙʦʛʦ 

ʧʦʢʫʧʘʪʝʣʷ. ʉʦʫʩ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʚʳʨʘʙʘʪʳʚʘʣʠ ʠʟ ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ ʧʘʩʪʝʨʠʟʦ-

ʚʘʥʥʦʛʦ ʧʫʪʸʤ ʢʠʩʣʦʪʥʦʡ ʢʦʘʛʫʣʷʮʠʝʡ ʙʝʣʢʦʚ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʟʘʢʚʘʰʠʚʘʣʠ  ʤʦʣʦʢʦ DVS ʟʘʢʚʘʩʢʦʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ: Streptococcus thermophiles ʠ Lactobacillus bulgarius [2]. 

ɺ ʩʦʩʪʘʚʝ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʞʠʡ ʦʛʫʨʝʮ. ʆʥ ʦʙʦʛʘʱʘʝʪ 

ʧʨʦʜʫʢʪ ʢʨʝʤʥʠʝʤ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʫʩʚʦʝʥʠʠ ʚʠʪʘʤʠʥʦʚ, ʢʘʣʴʮʠʷ - ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ, ʜʝʣʘʝʪ ʩʦʩʫʜʳ ʵʣʘʩʪʠʯʥʳʤʠ, ʫʤʝʥʴʰʘ-

ʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʠʤʤʫʥʠʪʝʪʘ [3].  
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʩʥʦʢ ʩʫʰʸʥʳʡ 

ʤʦʣʦʪʳʡ ʠ ʢʠʥʟʫʩʚʝʞʫʶ.  

ʆʛʫʨʝʮ ʠ ʢʠʥʟʘ ʧʨʦʤʳʚʘʶʪʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ, ʟʘʪʝʤ ʠʟʤʝʣʴʯʘʶʪʩʷ ʚ ʜʨʦ-

ʙʠʣʢʝ ʠ ʧʦʜʜʘʶʪʩʷ ʋʌ-ʦʙʨʘʙʦʪʢʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʥʦʩʷʪʩʷ ʥʘ ʩʪʘ-

ʜʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʫʞʝ ʚ ʢʠʩʣʦʤʦʣʦʯʥʫʶ ʦʩʥʦʚʫ, ʦʭʣʘʞʜʝʥʥʫʶ ʜʦ 20Áʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣ ʚʳʙʨʘʥ 

ʩʦʫʩ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʘ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʢʠʭ ʢʘʢ: ʦʛʫʨʝʮ ʠ ʢʠʥʟʘ, ʯʝʩʥʦʢ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙ-

ʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʮʝʥʠʚʘʣʠ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ, 

ʚʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ. 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠʩʦʫʩʦʚ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʇʦʢʘʟʘʪʝʣʴ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ɺʥʝʰʥʠʡ  

ʚʠʜ ʠ  

ʢʦʥʩʠʩʪʝʥʮʠʷ 

 

ʆʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʚʷʟʢʘʷ 

 

 

ʆʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʚʷʟʢʘʷ  

ʩ ʦʱʫʱʘʝʤʳʤʠʢʫʩʦʯʢʘʤʠ  

ʧʠʱʝʚʢʫʩʦʚʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. 

ʇʠʱʝʚʢʫʩʦʚʦʡ ʥʘʧʦʣʥʠʪʝʣʴ ʨʘʚʥʦ-

ʤʝʨʥʦʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 

ʏʠʩʪʳʡ ʚʢʫʩ,  

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ  

ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ 

ʏʠʩʪʳʡ ʚʢʫʩ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

ʧʨʠʚʢʫʩʦʚ ʠʟʘʧʘʭʦʚ, ʩ ʧʨʠʚʢʫʩʦʤ 

ʯʝʩʥʦʢʘ ʠ ʢʠʥʟʳ 

ʎʚʝʪ 

ʄʦʣʦʯʥʦ-ʙʝʣʳʡ,  

ʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʚʩʝʡ  

ʤʘʩʩʝ ʩʦʫʩʘ 

ʄʦʣʦʯʥʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ  

ʧʦ ʚʩʝʡ ʤʘʩʩʝ ʩʦʫʩʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʧʨʠʦʙʨʝʪʘʝʪ ʚʢʫʩ ʠ ʟʘʧʘʭ ʯʝʩʥʦʢʘ ʩʫ-

ʰʸʥʦʛʦ ʠ ʢʠʥʟʳ ʩʚʝʞʝʡ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʩ ʦʱʫʱʘʝʤʳʤʠ ʢʫʩʦʯʢʘʤʠ ʦʛʫʨʮʘ ʠ ʢʠʥ-

ʟʳ. ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʊʋ ʠ ʊʀ. 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʫʩʦʚ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,1 3,6 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, % 11,8 16,1 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 88,2 83,9 

ʂʠʩʣʦʪʥʦʩʪʴ, Áʊ  81 90 
 

ʇʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2 ʚʠʜʥʦ, 

ʯʪʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʫʚʝʣʠʯʠʣʠʩʴ, ʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʷʭ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʪʘʢʞʝ ʚʦʟʨʦʩʣʘ ʟʘ ʩʯʸʪ 

ʚʥʝʩʝʥʠʷ ʩʫʭʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʚʣʘʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʘʩʴ. 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʮʝʧʪʫʨʝ ʦʛʫʨʮʘ, ʧʨʦʜʫʢʪ ʦʙʦʛʘ-

ʱʘʝʪʩʷ ʢʨʝʤʥʠʝʤ, ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʧʦʵʪʦʤʫ ʫʣʫʯʰʠʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ 

ʨʘʙʦʪʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʦʫʩʘʭ 
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ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʠʢ ʙʫʜʝʪ ʥʘʩʳʱʘʪʴʩ ̫ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ 

ʠ ʦʟʜʦʨʘʚʣʠʚʘʪʴ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʫʩ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥ-

ʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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C. 81-85. 

3. http://fb.ru/article/202292/ogurets-sostav-i-poleznyie-svoystva. 

 

ʋɼʂ: 637.521.5  

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɸʈʀʅɸɼɸ  

ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʇʆʃʋʌɸɹʈʀʂɸʊʆɺ 
 

ɻʨʠʛʦʨʷʥ ʃ.ʌ., ʉʦʣʦʤʝʠʥʘ ʂ.ʉ., ɾʝʣʝʟʥʠʢʦʚʘ ɽ.ʆ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʤʘʨʠʥʘʜʘ ʥʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʘʨʰʝʚʦʡ ʩʤʝʩʠ. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʭʤʘʣʘ, ʤʝʜʘ, ʛʦʨʯʠʮʳ, ʯʝʩʥʦʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦ-

ʦʪʥʦʰʝʥʠʠ ʚ ʨʝʮʝʧʪʫʨʝ ʤʘʨʠʥʘʜʘ ʜʣʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʋʌ-ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʜʠʠ ʫʧʘʢʦʚʢʠ ʧʨʦ-

ʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʤʘʨʠʥʘʜ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʋʌ-ʠʟʣʫʯʝʥʠʝ. 

http://fb.ru/article/202292/ogurets-sostav-i-poleznyie-svoystva
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ʄʘʨʠʥʦʚʘʥʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʥʝ 

ʪʦʣʴʢʦ ʩʚʦʠʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʥʦ ʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʄʘʨʠʥʦʚʘʥʥʳʝ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʳ ʠʤʝʶʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʚʳʭʦʜ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ. ɺ ʩʦʩʪʘʚ ʤʘʨʠʥʘʜʦʚ ʚʭʦʜʷʪ ʧʨʷʥʦʩʪʠ, ʟʝʣʝʥʴ, ʩʦʣʴ, 

ʘʨʦʤʘʪʠʟʘʪʦʨʳ, ʬʝʨʤʝʥʪʳ, ʨʘʟʣʠʯʥʳʝ ʜʦʙʘʚʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʢʦʥʩʝʨʚʘʥ-

ʪ .r ʊʘʢʞʝ ʯʘʩʪʦ ʚ ʩʦʩʪʘʚ ʤʘʨʠʥʘʜʦʚ ʚʭʦʜʠʪ ʫʩʠʣʠʪʝʣʴ ʚʢʫʩʘ ï ʛʣʫʪʘʤʘʪ ʥʘʪʨʠʷ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ ʥʝʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʨʠ-

ʥʘʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʩʚʠʥʠʥʳ. 

ʉʫʱʥʦʩʪʴ ʠʟʦʙʨʝʪʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʚ 

ʤʘʨʠʥʘʜʝ ʩ ʚʝʩʦʤ ʢʫʩʢʦʚ 5-10 ʛ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʭʨʘ-

ʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. ɺʝʩ ʢʫʩʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʧʨʦʥʠʢʥʦ-

ʚʝʥʠʶ ʚ ʤʷʩʦ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɺʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʘʨʠʥʘʜʘ ï ʛʦʨʯʠʮʘ, ʯʝʩʥʦʯʥʳʡ ʧʦʨʦʰʦʢ, ʧʝʨʝʮ ʯʝʨ-

ʥʳʡ ʤʦʣʦʪʳʡ ʦʙʣʘʜʘʶʱʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʦʡ-

ʢʦʩʪʴ ʢʘʢ ʚʢʫʩʦʚʳʭ, ʪʘʢ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ 

ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʉʦʯʝʪʘʥʠʝ ʚ ʤʘʨʠʥʘʜʝ ʤʝʣʘʥʞʘ, ʢʨʘʭʤʘʣʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʠ ʛʦʨʯʠʮʳ ʩʪʦ-

ʣʦʚʦʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ, 

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʩʚʷʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʘʷʚʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʷʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʘ ʥʘʨʫʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʪʘ, 

ʦʥ ʧʦʣʫʯʘʝʪʩʷ ʨʳʭʣʳʡ, ʨʘʩʧʘʜʘʶʱʠʡʩʷ. ɺ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʟʘʷʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʘ ʩʥʠʞʘʝʪʩʷ ʩʦʯʥʦʩʪʴ ʜʦʚʝʜʝʥʥʦʛʦ 

ʜʦ ʢʫʣʠʥʘʨʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʜʫʢʪʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʩʚʠʥʠʥʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʂʦʣʠʯʝʩʪʚʦ, ʢʛ 

ʩʚʠʥʠʥʘ ʞʠʣʦʚʘʥʥʘʷ ʧʦʣʫʞʠʨʥʘʷ 100 

ʤʝʣʘʥʞ 25 

ʢʨʘʭʤʘʣ ʢʘʨʪʦʬʝʣʴʥʳʡ 7,5 

ʛʦʨʯʠʮʘ ʩʪʦʣʦʚʘʷ 5 

ʚʦʜʘ 5 

ʯʝʩʥʦʯʥʳʡ ʧʦʨʦʰʦʢ 2,5 

ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ʧʠʱʝʚʘʷ 1,2 

ʤʝʜ 2,5 

ʧʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,7 

 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʠʥʛʨʝʜʠʝʥʪʦʚ ʤʘʨʠʥʘʜʘ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʯʠʮʘ, ʤʝʜ, ʧʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʜʦʙʘʚʦʢ, ʢʘʢ ʫʩʠʣʠʪʝʣʴ ʚʢʫʩʘ, 

ʘʥʪʠʦʢʠʩʣʠʪʝʣʠ. 

ɿʘʷʚʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʩʚʠʥʠʥʳ ʚ ʤʘ-

ʨʠʥʘʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. 
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ʇʦʣʫʬʘʙʨʠʢʘʪ ʠʟ ʩʚʠʥʠʥʳ ʚ ʤʘʨʠʥʘʜʝ, ʧʦʣʫʯʝʥʥʳʡ ʟʘʷʚʣʝʥʥʳʤ ʩʧʦʩʦ-

ʙʦʤ, ʛʦʪʦʚʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʚʠʥʠʥʫ ʞʠʣʦʚʘʥʥʫʶ ʧʦʣʫʞʠʨʥʫʶ ʩ ʪʝʤ-

ʧʝʨʘʪʫʨʦʡ 0-4Üʉ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʜʦ ʤʘʩʩʳ ʢʫʩʢʦʚ 5 - 10 ʛ. ʀʟʤʝʣʴ-

ʯʝʥʥʦʝ ʤʷʩʦ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʤʝʰʘʣʢʫ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ 8-12 ʤʠʥʫʪ, ʧʨʠ ʧʦʩʪʦʷʥ-

ʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʦʩʪʘʚʣʝʥʠʝ ʬʘʨʰʝʚʦʡ ʩʤʝʩʠ ʥʘ ʦʩʥʦʚʝ ʤʷʩʘ, 

ʚʦʜʳ, ʩʦʣʠ ʠ ʜʨʫʛʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʤʘʨʠʥʘʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʠʥʘʜʘ ʚʥʦʩʷʪʩʷ 

ʩʦʣʴ, ʚʦʜʘ, ʟʘʪʝʤ ʩʧʝʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ: ʤʝʣʘʥʞ, ʢʨʘʭʤʘʣ ʢʘʨ-

ʪʦʬʝʣʴʥʳʡ, ʤʝʜ, ʛʦʨʯʠʮʘ ʩʪʦʣʦʚʘʷ, ʧʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʬʘʨʰʘ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 18 Üʉ. ʇʦʣʫʬʘʙʨʠʢʘʪ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʬʘʩʦʚʘʥʠʝ, ʫʧʘʢʦʚʳ-

ʚʘʥʠʝ ʠ ʤʘʨʢʠʨʦʚʢʫ, ʦʭʣʘʞʜʝʥʠʝ ʜʦ 10Üʉ.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʩʚʠʥʠʥʳ ʚ ʤʘʨʠʥʘʜʝ ʠ ʙʝʟ ʤʘʨʠʥʘʜʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʦʣʫʬʘʙʨʠʢʘʪ ʚ ʤʘʨʠʥʘʜʝ ʇʦʣʫʬʘʙʨʠʢʘʪ ʙʝʟ ʤʘʨʠʥʘʜʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʀʟʤʝʣʴʯʝʥʥʘʷ ʤʘʩʩʘ ʙʝʟ ʢʦʩʪʝʡ, 

ʭʨʷʱʝʡ, ʩʫʭʦʞʠʣʠʡ, ʛʨʫʙʦʡ ʩʦʝʜʠ-

ʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʢʨʦʚʷʥʳʭ ʩʛʫʩʪ-

ʢʦʚ ʠ ʧʣʝʥʦʢ, ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝ-

ʰʘʥʘ, ʚ ʤʝʨʫ ʚʷʟʢʘʷ, ʙʝʟ ʷʚʥʳʭ 

ʚʢʣʶʯʝʥʠʡ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʬʘʨʰʘ 

ʫʧʨʫʛʘʷ, ʵʣʘʩʪʠʯʥʘʷ, ʥʝ ʢʨʦʰʠʪʩʷ, 

ʦʪʣʠʯʥʦ ʜʝʨʞʠʪ ʬʦʨʤʫ 

ʀʟʤʝʣʴʯʝʥʥʘʷ ʤʘʩʩʘ ʙʝʟ ʢʦʩʪʝʡ, 

ʭʨʷʱʝʡ, ʩʫʭʦʞʠʣʠʡ, ʛʨʫʙʦʡ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʢʨʦʚʷʥʳʭ 

ʩʛʫʩʪʢʦʚ ʠ ʧʣʝʥʦʢ, ʨʘʚʥʦʤʝʨʥʦ ʧʝ-

ʨʝʤʝʰʘʥʘ, ʚ ʤʝʨʫ ʚʷʟʢʘʷ, ʙʝʟ ʷʚ-

ʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʬʘʨʰʘ ʨʳʭʣʘʷ, ʩʫʭʘʷ, ʢʨʦʰʘʱʘʷʩʷ, 

ʠʟʜʝʣʠʝ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʣʝʛʢʦ 

ʨʘʟʨʫʰʘʝʪʩʷ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʢʫʩʢʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 

ɺʢʫʩ* ʠ ʟʘʧʘʭ 
ʏʝʩʥʦʯʥʳʡ, ʩʦʣʦʥʦʚʘʪʳʡ ʩ ʧʨʠʚʢʫ-

ʩʦʤ ʤʝʜʘ ʠ ʛʦʨʯʠʮʳ, ʟʘʧʘʭ ʤʷʩʥʦʡ 
ʉʦʣʦʥʦʚʘʪʳʡ, ʟʘʧʘʭ ʤʷʩʥʦʡ 

ʎʚʝʪ ʆʜʥʦʨʦʜʥʳʡ, ʞʝʣʪʦ-ʩʝʨʳʡ ʆʜʥʦʨʦʜʥʳʡ, ʩʚʝʪʣʦ-ʢʨʘʩʥʳʡ 

ɺʉʉ,% 73 59 

ɺʋʉ,% 78 63 

*ɺʢʫʩ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʧʦʯʪʠ ʥʝ 

ʧʨʦʥʠʢʘʷ ʚʛʣʫʙʴ. ʇʦʵʪʦʤʫ ʦʙʣʫʯʝʥʠʝ ʤʷʩʘ ʥʝ ʚʩʪʨʝʯʘʝʪ ʧʨʝʧʷʪʩʪʚʠʡ ʩ ʭʠʤʠʯʝ-

ʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʠʤʝʶʱʠʤ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʢʘʢ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʪʦʣʴʢʦ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩ-

ʧʝʨʠʤʝʥʪ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʚʣʠʷʥʠʝ ʋʌ-ʦʙʨʘʙʦʪʢʠ ʥʘ ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʤʝʣʢʦʢʫʩʢʦʚʦʛʦ ʚ ʤʘʨʠʥʘʜʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʤ ʦʙʨʘʟʮʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʦʪʨʘʩʣʝʚʳʭ ʥʦʨʤ ʧʦ ʧʦʢʘ-

ʟʘʪʝʣʶ ï ʂʄɸʌɸʥʄ. ɸ ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ʋʌ-ʠʟʣʫʯʝʥʠʝʤ ʦʙʨʘʟʮʝ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚ ʥʦʨʤʝ. ɹɻʂʇ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ ʚ ʦʙʦʠʭ ʦʙʨʘʟ-

ʮʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʤʘʨʠʥʘʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʝʩʦʤ ʤʷʩʥʳʭ 

ʢʫʩʢʦʚ 5-10 ʛ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʝʜʠʥʫʶ ʬʘʨʰʝʚʫʶ ʩʤʝʩʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
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ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʥʝ ʜʦʙʘʚʣʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʷʟʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʩʬʦʨʤʦʚʘʪʴ ʠʟʜʝʣʠʝ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʠʣʠ ʜʦʙʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʠʥʢʠ ʚ 

ʧʠʨʦʛ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʤʘʨʠʥʘʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʝʩʦʤ ʤʷʩʥʳʭ ʢʫʩʢʦʚ 5-10 ʛ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʙʣʶʜʘ ʠʟ ʧʦʣʫʬʘʙʨʠʢʘʪʘ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʩʪʘʥʦʚʠʪʩʷ ʩʦʯʥʳʤ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʚʢʫʩʦʘ-

ʨʦʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ ʚ ʤʘʨʠʥʘʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʣʫʯʰʝʥʥʳʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢʞʝ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʋʌ-

ʠʟʣʫʯʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʤʝʣʢʦʢʫʩʢʦʚʳʭ. ʊʘʢʞʝ, ʤʦʞʥʦ ʫʪ-

ʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ, ʧʦʚʳʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʜʘʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʘʪʦ-

ʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʡʦʛʫʨʪʘ ʥʘʧʦʣʥʠʪʝʣʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦ-

ʚʤʝʩʪʥʦ ʩ ʟʘʛʫʩʪʠʪʝʣʝʤ ʩ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ, 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ, ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ, ʛʠʜʨʦʢʦʣʣʦʠʜʳ, ʢʠʩʣʦʤʦʣʦʯʥʳʡ 

ʧʨʦʜʫʢʪ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʥʝʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʩʪʫʧʥʳʭ ʧʨʦ-

ʜʫʢʪʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʫʪʨʠʝʥʪʥʳʡ ʜʠʩʙʘʣʘʥʩ. ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝ-
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ʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʝʡ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘʩʝʣʝʥʠʝʤ ʩʪʨʘʥʳ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. ɺ 

ʩʪʨʫʢʪʫʨʝ ʧʠʪʘʥʠʷ ʣʶʜʝʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʘʚʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʨʷʜʫ ʟʘʥʠʤʘʝʪ ʡʦ-

ʛʫʨʪ ï ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʦʙʝʟʞʠʨʝʥ-

ʥʳʭ ʚʝʱʝʩʪʚ ʤʦʣʦʢʘ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʢʚʘʩʦʯ-

ʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝ-

ʥʠʠ ʙʦʣʛʘʨʩʢʘʷ ʧʘʣʦʯʢʘ (Lactobacillus bulgaricus) ʠ ʪʝʨʤʦʬʠʣʴʥʳʡ ʩʪʨʝʧʪʦʢʦʢʢ 

(Streptococcus thermophilus). ɼʘʥʥʳʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ [2]. 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʡʦʛʫʨʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴ-
ʥʫʶ ʜʠʥʘʤʠʢʫ. ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ, ʪʘʢ ʢʘʢ 
ʧʦʪʨʝʙʠʪʝʣʴ ʩʯʠʪʘʝʪ ʡʦʛʫʨʪ ʧʦʣʝʟʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʨʝʜʩʪʚʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
ʛʦʣʦʜʘ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʝʞʝʜʥʝʚʥʳʡ ʨʘʮʠʦʥ ʘʜʝʢʚʘʪʥʦʛʦ ʧʠʪʘ-
ʥʠʷ. ʊʘʢ, ʚ ʩʪʨʫʢʪʫʨʝ ʨʳʥʢʘ ʡʦʛʫʨʪʘ ʚ 2017 ʛʦʜʫ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝ-
ʚʳʰʘʣʦ ʦʙʲʝʤ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʚ 62,4 ʨʘʟ, ʘ ʩʘʣʴʜʦ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥʩʘ ʙʳʣʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 419,7 ʪ. ʃʫʯʰʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʧʦʢʘʟʳʚʘʝʪ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʦʙʲʝʤʦʤ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʤ 
378,6 ʪʳʩ.ʪ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʦʨʪʝʨʦʚ ʧʦʢʫʧʘʝʪ ɹʝʣʘ-
ʨʫʩʴ (ʙʦʣʝʝ 42%), ʢʨʫʧʥʝʡʰʠʡ ʧʦʢʫʧʘʪʝʣʴ ï ʆʆʆ çɼɸʅʆʅè (ɸʟʝʨʙʘʡʜʞʘʥ) 
(10,4%) [3]. ʅʘʨʷʜʫ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʡʦʛʫʨʪʦʤ, ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ, ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʩ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ʠ ʘʨʦʤʘʪʠʟʘʪʦʨʘʤʠ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʪʝ-
ʨʷʝʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ [4, 5], ʙʦʛʘʪʳʭ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʢʦʪʦʨʳʤʠ ʷʚʣʷ-
ʶʪʩʷ ʧʝʢʪʠʥʳ, ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʮʝʣʣʶʣʦʟʘ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʘʤʝʜʠ, ʦʚʦʱ-
ʥʳʝ ʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʜʦʙʘʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʜʘʪʴ ʡʦʛʫʨʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʝʟʛʨʘʥʠʯʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʢʠʩʣʦʤʦ-
ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʤ ʩʦʩʪʘʚʦʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʡʦʛʫʨʪʘ, ʦʙʣʘʜʘʶ-

ʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʥʝʪʨʘʜʠʮʠʦʥʥʦ-

ʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʟʘʛʫʩ-

ʪʠʪʝʣʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʜʘʪʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʝʮʝʧʪʫʨʝ ʡʦʛʫʨʪʘ ʚʳʙʨʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ;  

- ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʤ; 
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- ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʨʝʮʝʧʪʫʨʳ ʡʦʛʫʨʪʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

- ʚʳʨʘʙʦʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ; 

- ʠʟʫʯʠʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʚʳʨʘʙʘʪʳʚʘʶʪ ʡʦʛʫʨʪʳ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʝʟʝʨʚʫʘʨʥʳʤ ʩʧʦʩʦʙʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʤʝʥʴʰʝʡ ʟʘʪʨʘʪʥʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚʳʙʦʨ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʩʢʚʘʰʠʚʘʥʠʝ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ, 

ʦʭʣʘʞʜʝʥʠʝ) ʪʠʢʩʦʪʨʦʧʥʳʝ ʩʚʷʟʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʝʨʝʟʠʩʫ ʙʝʣʢʦʚʦʛʦ ʩʛʫʩʪʢʘ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ 

ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ, ʥʝ ʨʘʩʩʣʘʠʚʘʶʱʝʡʩʷ, ʚʷʟʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ, ʫʩʪʦʡʯʠʚʦʡ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ [6]. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʛʠʜʨʦʢʦʣʣʦʠʜʥʦʡ 

ʧʨʠʨʦʜʳ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʥʩʠʩʪʝʥʮʠʠ, ʚʷʟʢʦʩʪʠ, ʚʢʫʩʫ, ʘ ʪʘʢʞʝ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ï ʚʳʚʝʜʝʥʠʶ ʰʣʘʢʦʚ ʠ 

ʪʦʢʩʠʥʦʚ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʤʝʜʴ 

ʨʦʞʢʦʚʦʛʦ ʜʝʨʝʚʘ ï ʵʪʦ ʧʦʣʠʩʘʭʘʨʠʜ ʛʘʣʘʢʪʦʤʘʥʥʘʥ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʪʳʨʝʭ ʦʩʪʘʪʢʦʚ D-ʤʘʥʥʦʟʳ ʠ ʦʜʥʦʛʦ ʦʩʪʘʪʢʘ D-ʛʘʣʘʢʪʦʟʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:4. 

ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ï ʣʠʥʝʡʥʘʷ, ʛʣʘʚʥʘʷ ʮʝʧʴ ʠʟ ʤʘʥʥʦʟ, ʩʚʷʟʘʥʥʳʭ ʙʝʪʘ-(1,4)-

ʛʣʠʢʦʟʠʜʥʦʡ ʩʚʷʟʴʶ, ʧʨʠʤʝʨʥʦ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʤʘʥʥʦʟʘ ʩʚʷʟʘʥʘ ʘʣʴʬʘ-(1,6)-

ʛʣʠʢʦʟʠʜʥʦʡ ʩʚʷʟʴʶ ʩ ʛʘʣʘʢʪʦʟʦʡ (ʨʠʩʫʥʦʢ 1) [7]. ɼʘʥʥʳʡ ʛʠʜʨʦʢʦʣʣʦʠʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʡʦʛʫʨʪ ʪʨʝʙʫʝʤʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩ ʫʣʫʯʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʨʘʩʩʣʦʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʩʛʫʩʪʢʘ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʢʘʣʦʨʠʡʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ [8]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʪʦʛʜʘ ʢʘʢ ʝʛʦ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʤʠ ʚ ʨʘʙʦʪʝ ʜʘʥʥʦʛʦ ʛʠʜʨʦʢʦʣʣʦʠʜʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʢʘʤʝʜʠ ʨʦʞʢʦʚʦʛʦ ʜʝʨʝʚʘ 
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ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ: ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʧʠʪʴʝʚʦʛʦ ʡʦʛʫʨʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʩʤʝʩʴ, ʩʫʭʦʝ 

ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʡʦʛʫʨʪʦʚʫʶ ʟʘʢʚʘʩʢʫ YO-MIX 401 (Danisco, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʩʧʝʮʠʘʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʰʪʘʤʤʳ Streptococcus thermophilus ʠ 

Lactobacillus delbrueckii ʧʦʜʚʠʜ bulgaricus), ʢʘʤʝʜʴ ʨʦʞʢʦʚʦʛʦ ʜʝʨʝʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʜʞʝʤ ʠʟ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ (ʘʨʦʥʠʠ) ï ʩʣʘʜʢʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ.  

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ ʡʦʛʫʨʪʦʚ (ʢʦʥʪʨʦʣʴʥʳʡ ï ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʷ, 

ʦʧʳʪʥʳʡ ˉ 1 ʩ ʢʘʤʝʜʴʶ ʨʦʞʢʦʚʦʛʦ ʜʝʨʝʚʘ, ʦʧʳʪʥʳʡ ˉ2 ʩ ʢʘʤʝʜʴʶ ʠ ʜʞʝʤʦʤ) ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʤʦʣʦʢʦ ʚʥʦʩʠʣʠ ʩʫʭʦʝ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʠ 

ʟʘʛʫʩʪʠʪʝʣʴ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʪʘʜʠʶ ʧʦʜʛʦʪʦʚʢʠ 

ʛʠʜʨʦʢʦʣʣʦʠʜʘ. ʉʪʘʜʠʷ ʧʦʜʛʦʪʦʚʢʠ ʟʘʢʣʶʯʘʪʩʷ ʚ ʛʠʜʨʘʪʘʮʠʠ ʢʘʤʝʜʠ ʚ ʧʠʪʴʝʚʦʡ 

ʚʦʜʝ (t 80-90Áʉ, 10-15 ʤʠʥʫʪ). ɿʘʪʝʤ ʥʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʩʤʝʩʴ ʧʘʩʪʝʨʠʟʦʚʘʣʠ ʧʨʠ 

80Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʜʦ 41Áʉ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʞʠʚʦʡ ʢʫʣʴʪʫʨʳ. ʇʦʜʛʦʪʦʚʣʝʥʥʘʷ ʩʤʝʩʴ ʙʳʣʘ ʦʩʪʘʚʣʝʥʘ ʜʣʷ ʩʢʚʘʰʠʚʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ ʧʨʠ 41Áʉ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 75-80Áʊ. 

ʁʦʛʫʨʪ ʟʘʪʝʤ ʧʝʨʝʤʝʰʠʚʘʣʠ, ʚʥʦʩʠʣʠ ʜʞʝʤ ʠ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Ñ2Áʉ ʚ 

ʪʝʯʝʥʠʝ 5-8 ʯʘʩʦʚ ʧʝʨʝʜ ʠʟʫʯʝʥʠʝʤ.  

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ 

ʚʳʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ ʚʠʩʢʦʟʠʤʝʪʨʝ (ʨʠʩ. 2). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʦʪʘʮʠʦʥʥʳʡ ʚʠʩʢʦʟʠʤʝʪʨ 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʥʘʠʙʦʣʴʰʝʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʴʶ ʦʙʣʘʜʘʝʪ 

ʪʨʝʪʠʡ ʦʙʨʘʟʝʮ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʥʝʩʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʟʘʛʫʩʪʠʪʝʣʷ 

ʛʠʜʨʦʢʦʣʣʦʠʜʥʦʡ ʧʨʠʨʦʜʳ, ʥʦ ʠ ʜʞʝʤʘ ʠʟ ʧʣʦʜʦʚ ʘʨʦʥʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʧʠʱʝʚʳʝ 

ʚʦʣʦʢʥʘ, ʦʜʥʘʢʦ ʜʘʥʥʦʝ ʨʘʟʣʠʯʠʝ ʥʝʚʝʣʠʢʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʥʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʟʘʛʫʩʪʠʪʝʣʷ, 

ʠ ʜʘʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʦʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʳ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ 

ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢ ʥʘʠʤʝʥʴʰʝʤʫ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚ 

ʪʝʯʝʥʠʝ ʩʨʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʣʷ ʠʭ ʭʨʘʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʥʘʰʝʡ ʨʝʮʝʧʪʫʨʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [9, 10], ʡʦʛʫʨʪ, 

ʧʦʣʫʯʘʝʤʳʡ ʧʦʩʣʝ ʩʢʚʘʰʠʚʘʥʠʷ ʤʦʣʦʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʥʦʨʤʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʥʦʨʤʘ) 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʈʝʟʫʣʴʪʘʪʳ 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʆʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʚʷʟʢʘʷ, ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʛʫʩʪʢʦʤ ʠ 

ʥʘʣʠʯʠʝʤ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 

ʂʠʩʣʦʤʦʣʦʯʥʳʡ, ʩʦ ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ ʥʘʧʦʣʥʠʪʝʣʷ,  

ʚ ʤʝʨʫ ʩʣʘʜʢʠʡ. ɹʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ  

ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʫ 

ʎʚʝʪ 
ʆʪ ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʦʛʦ ʜʦ ʬʠʦʣʝʪʦʚʦʛʦ,  

ʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

 

ʆʙʨʘʟʮʳ ʡʦʛʫʨʪʦʚ ʛʨʫʧʧʳ ʦʧʳʪʥʳʡ ˉ 3 ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʭʦʣʦʜʠʣʴʥʫʶ 

ʢʘʤʝʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Ñ2Áʉ ʥʘ ʩʨʦʢ 10 ʩʫʪʦʢ. ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ 

ʂʠʩʣʦʪʥʦʩʪʴ 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ, ʩʫʪ 

1 ʩʫʪ. 3 ʩʫʪ. 5 ʩʫʪ. 7 ʩʫʪ. 10 ʩʫʪ. 

ʊʠʪʨʫʝʤʘʷ, Áʊ 83 85 88 92 99 

ʨʅ, ʝʜ. 4,25 4,23 4,21 4,19 4,11 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʦʙʦʛʘʱʘʝʪ ʩʦʩʪʘʚ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʪʚʦʨʠʤʦʡ ʢʣʝʪʯʘʪʢʦʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝ-

ʣʠʯʝʥʠʶ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ 10 ʩʫʪʦʢ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘ-

ʥʝʥʠʷ 4Ñ2Áʉ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʧʣʦʜʳ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʦʙʣʘ-

ʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ. 
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ɺʳʚʦʜ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʭʦʜʠʪ ʚ ʩʝʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦ-

ʚʳʭ ʡʦʛʫʨʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ [11]. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠ-

ʤʘʥʠʝ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʦʩʷʪ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠʤʝʥʝʥʠʝ 

ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʜʞʝʤʘ ʠʟ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʡʦʛʫʨʪʘ ʚʝʜʝʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʷʟʢʦʩʪʠ, ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʬʠʪʦʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʡʦʛʫʨʪʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʮʝʣʴʶ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩ-

ʩʦʨʪʠʤʝʥʪʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʂʘʣʠʩʝʮʢʘʷ ɽ.ʀ., ʉʝʨʦʚʘ ʆ.ʇ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʣʠʚʦʯʥʳʡ, ʤʘʩʣʷʥʳʡ, ʩʤʝʪʘʥʥʳʡ, ʪʚʦʨʦʞʥʳʡ ʜʝʩʝʨʪʥʳʡ 

ʢʨʝʤ ï ʚʩʝ ʦʥʠ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ, ʘ ʤʘʩʣʷʥʳʡ ï ʥʘ 80%, ʩʦʩʪʦʷʪ ʠʟ ʤʦʣʦʯ-

ʥʳʭ ʞʠʨʦʚ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘ-

ʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ [5]. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʮʝʥʪʠʨʫ-

ʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʜʘʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝ-

ʮʝʧʪʫʨʘ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʢʨʝʤʘ çʗʙʣʦʯʥʳʡè ʠʟ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʘʩʥʦʛʦ ʚʠʥʘ, ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʢʨʝʤ, ʢʨʘʭʤʘʣ, ʦʙʦʛʘʱʝʥʥʳʡ, 

ʚʠʥʦ, ʷʙʣʦʯʥʦʝ ʧʶʨʝ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʰʠʨʝ-

ʥʠʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝ-

ʚʦʡ ʮʝʥʥʦʩʪʴʶ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨʳ 

ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʢʨʝʤʘ ʥʘ ʦʩʥʦʚʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 

ʦʙʦʛʘʱʝʥʠʠ ʢʨʝʤʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʆʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʝʛʦ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʠʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʴʥʳʤ ʤʦʣʦʢʦʤ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʧʠʪʘʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɺ 

ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʧʝʨʝʭʦʜʠʪ 70,4 %ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʤʦʣʦʢʘ, ʚʝʩʴ ʙʝʣʢʦʚʳʡ, 

ʫʛʣʝʚʦʜʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʣʦʢʘ ʩ ʧʨʠʩʫʱʠʤʠ ʧʣʘʟʤʝ ʚʠʪʘʤʠʥʘʤʠ, 

ʬʝʨʤʝʥʪʘʤʠ. ɹʝʣʦʢ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʣʢʦʤ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ. ɺ ʥʝʤ ʧʦʚʳʰʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʘʤʠʥʦʢʠʩʣʦʪ [1]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʝʤʘ ʚʢʣʶʯʘʝʪ ʩʝʧʘ-

ʨʠʨʦʚʘʥʠʝ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʦʙʨʘʪʘ. ɼʘʣʝʝ ʩʣʝ-

ʜʫʝʪ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʣʦʢʘ ʠ ʝʛʦ ʩʤʝʰʝʥʠʝ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘ-

ʤʠ. 
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ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʭʤʘʣ ʠʟ ʚʦʩʢʦʚʠʜʥʦʡ ʢʫʢʫʨʫʟʳ. ʕʪʦ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʡ 

ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ. ʂʨʘʭʤʘʣ ʢʫʢʫʨʫʟʥʳʡ 

ʦʙʨʘʟʫʝʪ ʢʣʝʡʩʪʝʨ ʩ ʥʝʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ, ʥʠʟʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ. 

ɼʦʙʘʚʣʝʥʠʝ ʢʨʘʩʥʦʛʦ ʚʠʥʘ ʦʙʝʩʧʝʯʠʪ ʦʙʦʛʘʱʝʥʠʝ ʤʦʣʦʢʘ ʪʘʥʠʥʦʤ, ʢʦ-

ʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʦʥʩʝʨʚʘʥʪʦʤ, ʘʥʪʦʮʠʘʥʘʤʠ ʠ ʬʣʘʚʦʥʦʠʜʘʤʠ, ʷʚ-

ʣʷʶʱʠʤʠʩʷ ʧʨʠʨʦʜʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ., ʠʟʚʝʩʪʥʦ ʠʭ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʝ ʠ 

ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʝ[3]. 

ɺ ʢʨʝʤ ʥʘ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʥʦʩʠʪʴ ʷʙʣʦʯʥʦʝ ʧʶʨʝ. ɺ ʩʦʩʪʘʚ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʚʭʦʜʷʪ ʧʦʣʠ-

ʩʘʭʘʨʠʜʳ - ʧʝʢʪʠʥʳ, ʩʥʠʞʘʶʱʠʝ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʝʢʪʠʥ ʚ ʨʝʮʝʧʪʫʨʝ ʢʨʝʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʟʘʛʫʩʪʠʪʝʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ï ʧʨʦʜʫʢʪ 

ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ï ʢʨʝʤ ʩ ʥʘʧʦʣʥʠʪʝʣʷʤʠ, 

ʠʤʝʶʱʠʡ ʦʧʪʠʤʘʣʴʥʫʶ ʨʝʮʝʧʪʫʨʫ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʢʨʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʢʨʝʤʘ ʥʘ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʝ 

ʇʦʢʘʟʘʪʝʣʴ ʂʨʝʤ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ ʂʨʝʤ çʗʙʣʦʯʥʳʡè, ʤʛ/100 ʛ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʙʝʣʢʠ 23,5 23,5 

ʞʠʨʳ 0,4 0,4 

ʫʛʣʝʚʦʜʳ 69,8 71,1 

ʘʥʪʦʮʠʘʥʳ ï 225 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʢʘʣʠʡ 1475,9 1490,4 

ʬʦʩʬʦʨ 944,6 947,5 

ʢʘʣʴʮʠʡ 1234,2 1247,43 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʚʳʷʚʠʣ, ʯʪʦ ʦʙʝʟʞʠʨʝʥʥʦʝ 

ʤʦʣʦʢʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʦʛʘʱʘʝʪʩʷ ʘʥʪʦʮʠʘʥʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʬʫʥʢʮʠʶ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʦʚ ʩʝʥʩʦʨʥʳʤ ʤʝ-

ʪʦʜʦʤ ʥʝ ʚʳʷʚʣʝʥʦ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ. ʊʝʨʧʢʠʡ ʚʢʫʩ ʢʨʝʤʫ ʧʨʠ-

ʜʘʝʪ ʢʨʘʩʥʦʝ ʩʫʭʦʝ ʚʠʥʦ. ʆʥʦ ʞʝ ʦʢʨʘʰʠʚʘʝʪ ʤʦʣʦʢʦ ʚ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʘʥʪʦ-

ʮʠʘʥʦʚ ʩʠʨʝʥʝʚʳʡ ʮʚʝʪ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ. 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʝʤʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʨʝʤ  

ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ 
ʂʨʝʤ çʗʙʣʦʯʥʳʡè 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,3 3,3 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, %, ʥʝ ʙʦʣʝʝ 0,5 0,5 

ʂʠʩʣʦʪʥʦʩʪʴ, 
ʦ
ʊ, ʥʝ ʙʦʣʝʝ 21 21 

ɺʷʟʢʦʩʪʴ, ʇʘĿʩ, ʥʝ ʙʦʣʝʝ 15 15 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝɦ ʝʩʪʚ, % 10 7 
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ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʧʦ-

ʚʳʰʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʭʨʘʥʷʶʪʩʷ ʜʠʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʤʦʣʦʯʥʦ-

ʛʦ ʢʨʝʤʘ ʩ ʢʨʘʩʥʳʤ ʚʠʥʦʤ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʦʚʳʩʠʪʴ ʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ 

ʢʨʘʩʥʦʛʦ ʚʠʥʘ ʤʦʣʦʢʦ ʙʫʜʝʪ ʦʙʦʛʘʱʝʥʦ ʘʥʪʦʮʠʘʥʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʷʙʣʦʯʥʦʛʦ 

ʧʶʨʝ ï ʧʝʢʪʠʥʦʤ. ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʢʪʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 4-6 ʤʛ, ʚ ʘʥʪʦ-

ʮʠʘʥʘʭ ï 200-300 ʤʛ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 100 ʛ ʧʨʦʜʫʢʪʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʫʪʦʯ-

ʥʫʁ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʪʠʭ ʚʝʱʝʩʪʚʘʭ. ʂʨʘʩʥʦʝ ʚʠʥʦ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʩʠʣʴʥʳʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʭʨʘʥʠ-

ʤʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 
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ɸʅɸʃʀɿ ɹɽɿʆʇɸʉʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʇʈʆʎɽʉʉɸ ʇʈʆʀɿɺʆɼʉʊɺ ɺɸʈɽʅʓʍ ʂʆʃɹɸʉ 
 

1
ʂʠʥʞʠʙʘʝʚʘ ʊ.ʉ., 

1
ʍʨʘʤʦʚʘ ɺ.ʅ.,  

1
ɹʦʞʢʦʚʘ ʉ.ɽ., 

2
ʅʘʪʳʨʦʚ ɸ.ʂ.  

1
ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2
ʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʨʝʜʥʳʝ ʠ ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʷʚʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʠʭ ʚʳʜʝʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʨʝʥʳʝ ʢʦʣʙʘʩʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʮʝʭ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʤʷʩʥʦʛʦ ʩʳʨʴʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʧʣʦʬʠʟʠ-

ʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʪʨʫʜʦʝʤʢʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʦʤ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ, ʩ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʟʘʱʠʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ ʦʪ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʝʥʠʶ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʪʨʘʚʤʘʪʠʟʤʘ, ʠʩʢʣʶʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ  r[1]. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʷʪ: ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʫʭʫʜʰʝʥʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʘ-

ʨʫʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʥʘʨʫʰʝ-

ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘ-

ʨʝʥʳʭ ʢʦʣʙʘʩ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʶ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ 

ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʜʝʡʩʪ-
ʚʫʶʠɦʭ ʧʨʘʚʠʣ, ʥʦʨʤ ʠ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʦʮʝʩʩʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʚʩʣʝʜʩʪʚʠʝ 
ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʤʦʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʪʣʠʯʘʝʪʩʷ ʢʘʢ ʧʦ ʥʘʟʥʘʯʝ-
ʥʠʶ, ʪʘʢ ʠ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʳ 
ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʧʦʩʦʙʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘ-
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ʮʠʡ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʙʝʟʦʧʘʩʥʳʭ ʠ ʙʝʟʚʨʝʜʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ. 
ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʩʥʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʘʤʠ ʧʨʦ-
ʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ, ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʦʧʘʩʥʦʩʪʠ ʧʦ-
ʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʠ ʪ.ʜ. [1, 2]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʜʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ ʚ ʦʜʥʦʵʪʘʞʥʦʤ ʮʝʭʝ (ʨʘʟʤʝʨ 12x24x4,2 ʤ; 
ʩʝʪʢʘ ʢʦʣʦʥʥ 6x6 ʤ) ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʤʝʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ 1000 ʢʛ. 
ʉʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʢʣʶʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï
ʧʦʜʲʸʤʥʠʢʠ ʌʖɼ ʠ ʆɻɹ, ʚʦʣʯʦʢ ʄʀʄ-300, ʢʘʤʝʨʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 
IRBIS BC 2/1-T1-R, ʢʫʪʪʝʨ ʃ5-ʌʂʄ, ʬʘʨʰʝʤʝʰʘʣʢʘ ʄʉ-8-150, ʚʘʢʫʫʤʥʳʡ 
ʰʧʨʠʮ ɺʐʋ-1ʄ, ʢʣʠʧʩʘʪʦʨ ʂʊ-MS 2, ʢʘʤʝʨʘ ʪʝʨʤʦʜʳʤʦʚʘʷ ʂʊɼ-100. 

ʆʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʛʣʘʚʥʳʤ 
ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ [3]. 

ʆʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʪʝʭʥʦʣʦ-
ʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ  NaCl; NaNO2; ʉʆ; ʉʆ2; ʘ ʪʘʢʞʝ 
ʦʧʠʣʢʠ. ʆʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʠʩʪʦʯʥʠʢ ʠʭ ʚʳʜʝʣʝʥʠʷ: ʬʘʨʰʝʤʝʰʘʣʢʘ, 
ʪʝʨʤʦʜʳʤʦʚʘʷ ʢʘʤʝʨʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʩʳʨʴʝ-
ʚʦʤ ʠ ʪʝʨʤʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʭʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʢʦʣʣʝʢʪʠʚʥʳʝ cʨʝʜʩʪʚʘ ʟʘʱʠʪʳ - ʩʫʭʠʝ, ʤʦʢʨʳʝ, ʘʙʩʦʨʙʮʠʦʥʥʳʝ, ʘʜʩʦʨʙ-
ʮʠʦʥʥʳʝ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ, ʥʝʡʪʨʦʣʠʟʘʪʦʨ .r 

ɺʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʣʙʘʩ, ʦʙʫʩʣʦʚʣʝʥʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʵʣʝʢʪʨʦʧʠʣʳ, ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʦʙʚʘʣʢʠ ʠ 
ʞʠʣʦʚʢʠ, ʧʦʜʲʸʤʥʠʢʦʚ, ʚʦʣʯʢʘ, ʢʫʪʪʝʨʘ, ʬʘʨʰʝʤʝʰʘʣʢʠ, ʚʘʢʫʫʤʥʦʛʦ ʰʧʨʠʮʘ, 
ʢʣʠʧʩʘʪʦʨʘ, ʨʘʤʥʦʡ ʪʝʣʝʞʢʠ, ʪʝʨʤʦʜʳʤʦʚʦʡ ʢʘʤʝʨʳ, ʢʘʤʝʨʳ ʦʭʣʘʞʜʝʥʠʷ. 

ʈʘʙʦʪʥʠʢʦʚ ʮʝʭʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʟʘʱʠʪʳ, ʪʘʢʠʤʠ ʢʘʢ ʚʢʣʘʜʳʰʠ, ʥʘʫʰʥʠʢʠ ʠ ʰʣʝʤʳ, ʦʙʫʚʴ ʩ ʘʤʦʨʪʠʟʠʨʫʶɦ ʠʤʠ 
ʧʦʜʦʰʚʘʤʠ; ʨʫʢʘʚʠʮʳ ʩ ʫʧʨʫʛʦʜʝʤʠʬʠʨʫʶʱʠʤʠ ʚʢʣʘʜʳʰʘʤʠ; ʨʫʢʘʚʠʮʳ ʠ ʧʝʨ-
ʯʘʪʢʠ ʩ ʤʷʛʢʠʤʠ ʥʘʣʘʜʦʥʥʠʢʘʤʠ; ʫʧʨʫʛʦ-ʜʝʤʧʬʠʨʫʶʱʠʝ ʧʨʦʢʣʘʜʢʠ ʠ ʧʣʘʩʪʠʥʳ 
ʜʣʷ ʦʙʭʚʘʪʘ ʚʠʙʨʠʨʫʶʱʠʭ ʨʫʢʦʷʪʦʢ ʠ ʜʝʪʘʣʝʡ, ʧʨʦʪʠʚʦʛʘʟʳ, ʨʝʩʧʠʨʘʪʦʨʳ, ʢʦʩ-
ʪʶʤʳ, ʢʦʤʙʠʥʝʟʦʥʳ. ʉʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʪ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʝʨʯʘʪʢʠ, ʢʦʚʨʠʢʠ, ʧʨʦʪʠʚʦʛʘʟʳ, 
ʨʝʩʧʠʨʘʪʦʨʳ, ʦʛʨʘʞʜʝʥʠʷ, ʢʦʞʫʭʠ ʨʝʟʠʥʦʚʳʝ ʢʦʚʨʠʢʠ, ʫʙʦʨʢʘ ʧʦʣʘ, ʟʘʱʠʪʥʳʝ 
ʢʦʤʙʠʥʝʟʦʥʳ, ʬʘʨʪʫʢʠ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ ï ʧʝʨʯʘʪʢʠ ʢʦʣʴʯʫʞʥʳʝ ï ʩʨʝʟʥʳʝ 
ʰʧʠʣʴʢʠ ʠ ʰʪʠʬʪʳ, ʧʨʫʞʠʥʥʦ-ʢʫʣʘʯʢʦʚʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ ʠ ʟʫʙʯʘʪʦ-
ʬʨʠʢʮʠʦʥʥʳʝ ʤʫʬʪʳ; ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʦʧʨʦʚʦʜ, ʦʛʥʝʪʫʰʠʪʝʣʠ, ʜʨ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ, ʦʙʨʘʟʦʤ, ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ ʚ ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ, ʷʚʣʷʶʪʩʷ ʰʫʤ ʠ ʚʠʙʨʘʮʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʧʘʩʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʨʘʚ-

ʤʘʤ, ʵʣʝʢʪʨʦʪʨʘʚʤʘʤ, ʧʘʜʝʥʠʶ ʥʘ ʩʢʦʣʴʟʢʦʤ ʧʦʣʫ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʘʟʨʫʰʝ-

ʥʠʷʤ ʠ ʧʦʞʘʨʘʤ. 

ʋʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʥɹʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʦʣʞʥʦ ʠʜʪʠ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʦʨʛʘʥʠ-
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ʟʘʮʠʠ ʠ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [1,3]: ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʡ(ʜʦʩʨʦʯʥʳʭ ʧʝʥʩʠʡ) ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʦʙʲʝʢʪʠʚʥʦʡ, ʦʪʢʨʳʪʦʡ ʠ ʨʘʚʥʦʜʦʩʪʫʧʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʦʪʯʝʪ-

ʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘʭ; ʩʦʟʜʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʳʥʦʯʥʳʭ ʬʦʥʜʦʚ ʦʭʨʘʥʳ ʪʨʫʜʘ ʜʣʷ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ.  
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʘʣʘ ʰʠʨʦʢʦ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʠʜʳ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʥʦʚʠʟʥʦʡ, ʥʦ ʠ ʧʦʣʴʟʦʡ. ʉʳʨʳ ʪʚʦʨʦʞ-

ʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʳʡ ʧʨʦʜʫʢʪ, ʥʦ ʦʥʠ ʫʞʝ ʦʙʨʝʣʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʣʠʚʦʯʥʦʤʫ ʚʢʫʩʫ ʠ ʤʷʛʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʅʦ 

ʥʝʜʦʩʪʘʪʦʢ ʪʚʦʨʦʞʥʳʭ ʩʳʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʝʰʝʥʥʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʠ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤ ʩʦʩʪʘʚʝ, ʯʪʦ ʩʥʠʞʝʪ ʫʩʚʦʷʝʤʦʩʪʴ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʧʨʦʜʫʢʪʘ, ʘ ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʚʘʞʥʦ, ʚʝʜʴ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ 

ʯʝʣʦʚʝʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ. ɺʥʝʩʝʥʠʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʙʝʣʢʘ ʧʦʟʚʦʣʠʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʠ ʫʚʝʣʠʯʠʪʴ ʚʳ-

ʭʦʜ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʜʘʪʴ ʝʤʫ ʤʘʞʫʱʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ.  

Abstract: in recent years, the dairy industry has become widely developed, 

new types of dairy products have appeared on the market. Cheese curd is a relatively 

new product, but they have already gained popularity among consumers, thanks to its 

creamy taste and soft texture. This deficiency lies in the general distribution of fat 

and an unbalanced protein content, which reduces protein digestibility, and it is now 
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very important that the human digestive diet shows a clear lack of animal protein. 

The introduction of vegetable protein will allow you to balance the composition of 

the protein and increase the yield of the product, as well as give it an opaque con-

sistency. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʳʨ ʪʚʦʨʦʞʥʳʡ, ʨʘʩʪʠʪʝʣʴʥʳʡ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ, ʨʝʮʝʧ-

ʪʫʨʘ, ʙʝʣʦʢ, ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʜʝʬʠʮʠʪ, ʢʚʘʰʠʦʨʢʦʨ.  

Key words: cheese curd, vegetable, mass fraction, recipe, protein, amino acid 

composition, shortage, kwashiorkor. 

 
ɺʚʝʜʝʥʠʝ. ɹʝʣʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ 

ʧʠʪʘʥʠʷ. ɹʝʜʥʦ ʞʠʚʫʱʠʝ ʩʝʤʴʠ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʢʘʣʦʨʠʡʥʦʡ ʧʠʱʠ ʧʦ-
ʪʨʝʙʣʷʶʪ ʤʘʣʦ ʙʝʣʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʩʠʥʜʨʦʤ ʜʠʩʪʨʦʬʠʠ, ʢʦʪʦʨʳʡ 
ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʰʠʦʨʢʦʨʦʤ [4]. ɸ ʧʠʪʘʪʴʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʙʦʛʘʪʦʡ ʙʝʣʢʦʤ ʧʠ-
ʱʝʡ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʝ ʚʩʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ. ʉʳʨʳ ʪʚʦʨʦʞʥʳʝ ʚʝʩʴʤʘ ʧʦ-
ʧʫʣʷʨʥʳ ʥʘ ʨʳʥʢʝ, ʪʘʢ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʜʦʨʦʛʠʝ ʠ ʧʦʣʝʟʥʳʝ.  

ɸʩʩʦʨʪʠʤʝʥʪʥʘʷ ʛʨʫʧʧʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʰʠʨʦʢʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ: ʩʳʨʳ 
ʪʚʦʨʦʞʥʳʝ ʩʦ ʚʢʫʩʦʚʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʩʳʨʳ ʪʚʦʨʦʞʥʳʝ, ʦʙʦʛʘʱʝʥʥʳʝ ʚʠ-
ʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʳʨʳ ʪʚʦʨʦʞʥʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ [5]. ʆʥʠ 
ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ ʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, 
ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʩʪʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʝʡ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘ-
ʥʠʟʤʘ. ɽʩʣʠ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʙʝʣʦʢ, ʪʦ ʵʪʦ ʧʦʟʚʦʣʠʪ 
ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ ʠ ʩʥʠʟʠʪʴ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʟʘ ʩʯʸʪ ʚʥʝʩʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤ 
ʩʳʨʴʝʤ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʅʘʩʪʦʷʱʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʬʠʣʘʢ-
ʪʠʢʫ ʧʨʦʙʣʝʤʳ ʤʠʨʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʙʝʣʢʦʚʦʛʦ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʠ ʙʝʣʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʜʦʩʪʠʞʝʥʠʠ ʧʦ-
ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧ-
ʪʫʨʳ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜ.r ɺʥʝʩʝʥʠʝ ʚ ʧʨʦʜʫʢʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 
ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʫʚʝʣʠʯʠʪ ʝʛʦ ʚʳʭʦʜ ʩʥʠʟʠʚ ʧʨʠ ʵʪʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʩ-
ʥʦʚʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʧʨʦʜʫʢʪ ʧʠʚʦʚʘʨʝʥʥʦ-
ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʙʝʣʦʢ ʩʦʣʦʜʦʚʳʡ ʩʢʦʘʛʫʣʠʨʦʚʘʥʳʡ. ʊʘʢʞʝ ʚ ʧʨʦʜʫʢʪʝ ʧʨʠ-
ʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʦʢʘʟʳʚʘʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪ-
ʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʝʛʝʥʝʨʘʮʠʶ ʢʦʞʥʦʛʦ ʧʦ-
ʢʨʦʚʘ, ʩʦʜʝʨʞʠʪʩʷ ʚʠʪʘʤʠʥ ʈʈ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʞʠʨʦʚʦʤ ʦʙʤʝʥʝ. ʂʘʣʴ-
ʮʠʡ ʠ ʬʦʩʬʦʨ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʳʨʘʭ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʢʨʝʧʣʝ-
ʥʠ̫ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʈʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʚʦʨʦʞʥʦʛʦ ʩʳʨʘ ʢʘʢ ʢʠʩʣʦʤʦ-
ʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʞʠʚʳʤʠ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʫʣʫʯʰʘʝʪ ʤʝʪʘʙʦ-
ʣʠʟʤ ʠ ʨʘʙʦʪʫ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩr-
ʨʝ ʪʚʦʨʦʞʥʦʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʂʴʝʣʴʜʘʣʷ ʩʦʛʣʘʩʥʦ 
ɻʆʉʊ 23327-98, ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʦʛʣʘʩʥʦ ʄ 04-38-2009, ʘ ʪʘʢʞʝ ʤʘʩʩʦ-
ʚʘʷ ʜʦʣʷ ʞʠʨʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 5867-90. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʨʝʮʝʧʪʫʨʘ ʧʨʦʜʫʢʪʘ, ʧʨʦʚʝ-

ʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʘ ʪʚʦʨʦʞʥʦʛʦ çɹʦʛʘʪʳʨʴè ʩ ʙʝʣʢʦʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ. ʇʦʣʫʯʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.  

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʨʘ ʪʚʦʨʦʞʥʦʛʦ çɹʦʛʘʪʳʨʴè 
ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʦʢʘʟʘʪʝʣʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʘʪʝʣʷ 

ɺʥʝʰʥʠʡ ʚʠʜ 
ʇʨʦʜʫʢʪ ʫʧʘʢʦʚʘʥ ʛʝʨʤʝʪʠʯʥʦ. ɼʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ  
ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʳʚʦʨʦʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ 
ʄʷʛʢʘʷ, ʥʝʞʥʘ,̫ ʧʣʘʩʪʠʯʥʘ,̫ ʤʘʞʫʱʘʷ ʧʦ ʚʩʝʡ ʤʘʩʩʝ.  

ʉ ʥʘʣʠʯʠʝʤ ʦʱʫʪʠʤʳʭ ʯʘʩʪʠʮ ʚʥʦʩʠʤʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 
ʏʠʩʪʳʡ, ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʤʷʛʢʠʭ ʩʳʨʦʚ  
ʙʝʟ ʩʦʟʨʝʚʘʥʠʷ, ʩ ʧʨʠʚʢʫʩʦʤ ʧʠʱʝʚʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʉʪʨʫʢʪʫʨʘ 
ʅʝʦʜʥʦʨʦʜʥʘʷ, ʩ ʦʱʫʪʠʤʳʤʠ ʯʘʩʪʠʮʘʤʠ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ,  

ʧʠʱʝʚʢʫʩʦʚʦʡ ʥʘʧʦʣʥʠʪʝʣʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

ʎʚʝʪ ʙʝʣʳʡ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 
 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʨʘ ʪʚʦʨʦʞʥʦʛʦ çɹʦʛʘʪʳʨʴè 

ʇʦʢʘʟʘʪʝʣʴ ʉʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, ʥʝ ʙʦʣʝʝ, % 75 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝ ʤʝʥʝʝ, %  30,8 

ʂʠʩʣʦʪʥʦʩʪʴ, ʥʝ ʙʦʣʝʝ, Áʊ  170 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʥʝ ʤʝʥʝʝ, % 14,6 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʥʝ ʤʝʥʝʝ, % 10 
 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʦʜʫʢʪ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʥʠʟʢʦʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʴʶ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʩʝʥʠʶ ʩʦʣʦʜʦʚʦʛʦ ʙʝʣʢʘ ï ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠ-

ʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʝʩʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʜʦʨʦʛʦʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ, ʢʘʣʦʨʠʡʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʩʪʨʦʬʠʠ ʥʘʩʝʣʝʥʠʷ.  
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ʋɼʂ 663.674 

 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʎɽʇʊʋʈʓ ʉʓʈʂɸ ʊɺʆʈʆɾʅʆɻʆ 

ɻʃɸɿʀʈʆɺɸʅʅʆɻʆ, ʆɹʆɻɸʑɽʅʅʆɻʆ  

ʇʀʑɽɺʓʄʀ ɺʆʃʆʂʅɸʄʀ 

 

ʄʝʥʷʣʢʠʥʘ ɸ.ʉ., ʉʢʘʯʢʦʚ ɼ.ɸ., ɺʦʟʥʷʢ ɽ.ɸ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʮʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʝ-

ʮʝʧʪʫʨʳ ʛʣʘʟʠʨʦʚʘʥʥʦʛʦ ʩʳʨʢʘ ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʇʦʢʘʟʘʥ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ), ʦʙʦ-

ʛʘʱʘʶʱʠʭ ʛʣʘʟʠʨʦʚʘʥʥʳʡ ʩʳʨʦʢ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʠʤʝʨʥʳʝ ʨʝʮʝʧʪʫʨʳ ʛʣʘʟʠʨʦ-

ʚʘʥʥʦʛʦ ʩʳʨʢʘ. ʇʨʦʚʝʜʝʥʳ ʚʳʨʘʙʦʪʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʟʫʯʝʥʳ ʠʭ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦ-

ʬʠʣʦʛʨʘʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʠʨʦʚʢʠ ʦʙʦʛʘʱʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʷʙʣʦʯ-

ʥʦʡ ʢʣʝʪʯʘʪʢʠ ï 5% ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ ï 10%. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʣʘʟʠʨʦʚʘʥʥʳʭ 

ʩʨrʢʦʚ ʧʦ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʣʦʯʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʦʨʦʞʥʳʝ ʠʟʜʝʣʠʷ, ʛʣʘʟʠʨʦʚʘʥʥʳʝ ʩʳʨʢʠ, ʨʘʩʪʠʪʝʣʴ-

ʥʦʝ ʩʳʨʴʝ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥ-

ʪʳ, ʷʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ, ʙʨʫʩʥʠʯʥʳʡ ʜʞʝʤ, ʦʙʦʛʘʱʝʥʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʚʠʪʘʤʠʥʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ʊʚʦʨʦʞʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʟʠʨʦʚʘʥʥʳʝ ʩʳʨʢʠ ï ʵʪʦ 

ʦʜʠʥ ʠʟ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʘ. ɻʣʘʟʠʨʦʚʘʥʥʳʝ ʩʳʨʢʠ 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʯʝʤ ʪʚʦʨʦʛ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʨʝʮʝʧʪʫ-

ʨʝ (ʜʦʙʘʚʣʝʥʠʝ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ, ʩʣʠʚʦʢ, ʩʘʭʘʨʘ, ʘ ʪʘʢʞʝ ʥʝʤʦʣʦʯʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʟʫʨʠ). ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠ-

ʯʠʠ ʧʨʦʙʣʝʤʳ ʩʦʩʪʘʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʟʘʤʝʥʠʪʝʣʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ, ʘʨʦʤʘʪʠʟʘ-

ʪʦʨʳ, ʢʨʘʩʠʪʝʣʠ ʠ ʩʘʭʘʨ ʚ ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʥʘʧʦʣʥʠʪʝ-

ʣʠ ʠ ʚʢʫʩʦʚʳʝ ʜʦʙʘʚʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠ-

ʝʥʪʳ. ʇʦʵʪʦʤʫ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʘ ʨʘʟʨʘʙʦʪʢʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʝ-

ʮʝʧʪʫʨʳ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ ʚ ʢʘʯʝʩʪʚʝ ʚʢʫʩʦʚʦʛʦ ʥʘʧʦʣ-

ʥʠʪʝʣʷ ʠ ʠʩʪʦʯʥʠʢʘ ʚʠʪʘʤʠʥʦʚ [1, 2]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʧʦʣʴʟʘ ʪʚʦʨʦʞʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʮʝʣʴʥʦ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʙʨʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʪʳʚʘʥʠʝ ʙʝʣʢʘ ʢʘʟʝʠʥʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦ-

ʚʳʰʘʝʪ ʝʛʦ ʫʩʚʦʷʝʤʦʩʪʴ. ʂ ʪʦʤʫ ʞʝ ʪʚʦʨʦʞʥʳʡ ʙʝʣʦʢ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʠ ʣʝʛʯʝ 
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ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʯʝʤ ʙʝʣʦʢ ʨʳʙʥʳʡ, ʤʷʩʥʦʡ ʠʣʠ ʧʨʦʩʪʦ ʤʦʣʦʯʥʳʡ. 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ï ʧʠʱʝʚʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʟʥʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʥʝ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ 

ʬʝʨʤʝʥʪʘʤʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ 

ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʝʟʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʦʙʨʘʟʫʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʨ-

ʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʘ: ʚʠʪʘʤʠʥʳ, ʘʤʠʥʦ- ʠ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʢʣʝʪʢʘʤʠ ʢʠʰʝʯʥʠʢʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʨʤʦʥʠʯʥʦʡ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʩʚʦʡʩʪʚʘʤ ʢʦʤʧʦʟʠʮʠʠ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ, ʧʦʜʦʙʨʘʥ ʠʥʛʨʝʜʠʝʥʪ - ʙ̫ʣʦʯʥʘʷ 

ʢʣʝʪʯʘʪʢʘ ʷʚʣʷʶʱʠʡʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʠ ʦʢʘʟʳʚʘʶʱʠʡ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ [3]. 

ʂʨʦʤʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʦʣʝʟʥʳʭ ʥʫʪʨʠʝʥʪʦʚ ʚr -

ʙʨʘʥ ʙʨʫʩʥʠʯʥʳʡ ʜʞʝʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʛʦ ʠʟ ʙʨʫʩʥʠʢʠ ʧʝʨʝʭʦʜʷʪ ʧʠʱʝʚʳʝ ʚʦ-

ʣʦʢʥʘ (ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ), ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʢʘʣʠʡ, ʢʘʣʴ-

ʮʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʞʝʣʝʟʦ, ʤʝʜʴ), ʢʘʪʝʭʠʥʳ, ʩʘʭʘʨʘ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ (ʫʢʩʫʩʥʘʷ, ʣʠʤʦʥʥʘʷ, ʷʙʣʦʯʥʘʷ, ʱʘʚʝʣʝʚʘʷ, ʤʫʨʘʚʴʠʥʘʷ ʠ ʙʝʥʟʦʡʥʘʷ). 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʝʸ ʩʦʩʪʘʚ, ʩʚʷʟʳʚʘʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ (ʩʦʣʠ ʢʦʙʘʣʴʪʘ, ʩʚʠʥʮʘ, ʮʝʟʠʷ) ʠ ʚʳʚʦʜʷʪ ʠʭ. 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʫʪʨʠʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪ-

ʢʠ ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [4]. 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ), ʦʙʦʛʘʱʘʶʱʠʭ ʛʣʘʟʠʨʦʚʘʥʥʳʡ ʩʳʨʦʢ, % 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʇʠʱʝʚʦʡ ʠʥʛʨʝʜʠʝʥʪ 

ʷʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ ʙʨʫʩʥʠʯʥʳʡ ʜʞʝʤ 

ɹʝʣʢʠ - 0,4 

ɾʠʨʳ - 0,3 

ʋʛʣʝʚʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 90 40,7 

- ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ 50 1,3 

ʂʘʣʦʨʠʡʥʦʩʪʴ 100 ʛ, ʢʢʘʣ 25 168 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ%: 

ʢʘʣʠʡ 0,32 90,0 

ʢʘʣʴʮʠʡ 90,0 25,0 

ʤʘʛʥʠʡ 35,0 7,0 

ʥʘʪʨʠʡ 32,0 6,5 

ʬʦʩʬʦʨ - 16,0 

ʞʝʣʝʟʦ - 0,4 

ʤʝʜʴ - 0,9 

ɺʠʪʘʤʠʥʳ, ʤʛ%: 

ɸ - 0,008 

ɺ1 - 0,1 

ɺ2 - 0,01 

ʈʈ - 0,3 

ʉ - 15 

ɽ - 1 

ɓ-ʢʘʨʦʪʠʥ - 0,25 

 

ʆʧʪʠʤʘʣʴʥʫʶ ʜʦʟʠʨʦʚʢʫ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ 

ʧʦʜʙʠʨʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʩʳʨ-
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ʢʦʚ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʚʳʨʘʙʘʪʳʚʘʣʦʩʴ 4 ʚʘʨʠʘʥʪʘ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ: 1- ʧʦ 

2% ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, 2 ï ʧʦ 5%, 3 ï ʧʦ 7% ʠ 4 ï ʧʦ 10 %. ʗʙʣʦʯʥʫʶ ʢʣʝʪʯʘʪʢʫ 

ʚʥʦʩʠʣʠ ʚ ʪʚʦʨʦʞʥʫʶ ʤʘʩʩʫ ʥʘ ʩʪʘʜʠʠ ʟʘʤʝʩʘ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʧʨʦʜʫʢʪʫ ʩʣʘʜʢʦʛʦ 

ʚʢʫʩʘ ʚʥʦʩʠʣʠ ʙʨʫʩʥʠʯʥʳʡ ʜʞʝʤ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ 5-ʙʘʣʴʥʦʡ ʰʢʘʣʳ ʪʘʙʣʠʮʘ 2. 

ʊʘʙʣʠʮʘ 2 ï ʐʢʘʣʘ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʆʮʝʥʢʘ, 

ʙʘʣʣ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʷ 

ɺʥʝʰʥʠʡ 

ʚʠʜ 

5 ʅʘ ʩʨʝʟʝ ʥʝʞʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ, ʥʘʯʠʥʢʘ ʚ ʮʝʥʪʨʝ 

4 ʅʘ ʩʨʝʟʝ ʩʣʝʛʢʘ ʥʝʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ, ʥʘʯʠʥʢʘ ʚ ʮʝʥʪʨʝ 

3 ʅʘ ʩʨʝʟʝ ʥʝʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ, ʥʘʯʠʥʢʘ ʩʣʝʛʢʘ ʟʘʤʝʪʥʘ 

2 ʅʘ ʩʨʝʟʝ ʙʝʩʬʦʨʤʝʥʥʘʷ ʤʘʩʩʘ, ʥʘʯʠʥʢʘ ʥʝ ʟʘʤʝʪʥʘ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 
5 

ʏʠʩʪʳʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʩ ʷʨʢʦ-ʚʳʨʘʞʝʥʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘ-

ʭʦʤ ʥʘʧʦʣʥʠʪʝʣʷ 

4 
ʍʦʨʦʰʠʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤ ʚʢʫʩʦʤ ʠ 

ʟʘʧʘʭʦʤ ʥʘʧʦʣʥʠʪʝʣʷ 

3 ʉʣʘʙʦ ʚʳʨʘʞʝʥʥʳʡ 

2 ʉ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʠʚʢʫʩʘʤʠ ʠ ʟʘʧʘʭʘʤʠ 

ʎʚʝʪ 5 ʈʘʚʥʦʤʝʨʥʳʡ 

4 ʉʣʝʛʢʘ ʥʝʨʘʚʥʦʤʝʨʥʳʡ 

3 ʅʝʨʘʚʥʦʤʝʨʥʳʡ 

2 ʉ ʥʝʩʚʦʡʩʪʚʝʥʥʳʤ ʮʚʝʪʦʤ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʧʦʩʪʨʦʠʣʠ ʧʨʦʬʠʣʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 1). 

  
  

ʦʮʝʥʢʘ ʧʦ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʝ ʦʮʝʥʢʘ ʧʦ ʙʨʫʩʥʠʯʥʦʤʫ ʜʞʝʤʫ 

 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʠ-

ʨʦʚʢʠ ʥʘʧʦʣʥʠʪʝʣʝʡ: ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ ï 5%, ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ ï 10%. ɻʣʘ-

ʟʠʨʦʚʘʥʥʳʡ ʩʳʨʦʢ ʩ ʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʛʨʝʜʠʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʤʷʛ-

ʢʦʡ ʤʘʞʫʱʝʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ, ʩ ʥʘʣʠʯʠʝʤ ʯʘʩʪʠʮ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ ʠ ʥʘʯʠʥʢʠ 

ʚ ʮʝʥʪʨʝ ʚ ʚʠʜʝ ʙʨʫʩʥʠʯʥʦʛʦ ʜʞʝʤʘ; ʯʠʩʪʳʤ, ʧʨʠʷʪʥʳʤ, ʚ ʤʝʨʫ ʢʠʩʣʦ-ʩʣʘʜʢʠʤ 

ʚʢʫʩʦʤ ʩ ʘʨʦʤʘʪʦʤ ʥʘʧʦʣʥʠʪʝʣʷ. ʎʚʝʪ ʙʝʣʳʡ ʩ ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ 

ʨʝʮʝʧʪʫʨʘ ʪʚʦʨʦʞʥʳʭ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʘʢ 


