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ʋɼʂ 63 

 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɽʉʊʅʓʍ ʇʃʆɼʆɺ 

ɺ ʂɸʏɽʉʊɺɽ ʇʀʑɽɺʓʍ ɼʆɹɸɺʆʂ ɼʃʗ ʀɿɻʆʊʆɺʃɽʅʀʗ ʄʋʉʉʆɺʆ-

ʗɻʆɼʅʆɻʆ ɼɽʉɽʈʊɸ 

ɼʫʣʴʮʝʚʘ ʊ.ʄ., ʃʝʦʥʦʚʘ ʉ.ɸ. 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʬʘ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʢʪʠʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, 

ʦʙʦʛʘʱʝʥʠʝ ʤʫʩʩʦʚʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ, ʝʛʦ ʬʠʟʠʢʦ-ʭʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʪʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʦʝ ʩʳʨʴʝ, ʧʝʢʪʠʥʦʩʝʜʝʨʞʘʱʠʡ ʵʢʩʪʨʘʢʪ, ʜʝʩʝʨʪ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʈʳʥʦʢ ʩʪʨʘʥʳ ʧʦʣʦʥ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʙʦʛʘʱʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʭʦʪʷ ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʪʝʤ ʙʦʣʝʝ 

ʝʩʪʴ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʳʨʴʝ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʜʳ ʷʙʣʦʥʠ ʊʠʪʦʚʢʘ ʨʘʩʧʠʩʥʘʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

ʎʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʝʢʪʠʥʘ ʠʟ ʩʦʨʪʘ ʤʝʩʪʥʳʭ ʷʙʣʦʢ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʩʪʨʘʥʝ, ʨʝʛʠʦʥʝ. ʇʝʢʪʠʥʳ ʩʚʷʟʳʚʘʶʪ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʫʜʘʣʷʶʪ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ [1]. 

ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʣʠʷʥʠʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʠ 

ʚʠʪʘʤʠʥʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʠʪʘʤʠʥʳ ʉ ʠ ʈ ʥʦʨʤʘʣʠʟʫʶʪ ʩʦʩʫʜʠʩʪʫʶ ʩʪʝʥʢʫ ʢʨʦʚʷʥʳʭ ʩʦʩʫʜʦʚ, 

ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ ʫʩʠʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʥʘʨʫʰʝʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ [2]. ʇʣʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʪʠ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʪʘʥʠʷ 

ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʣʫʯʝʚʳʭ ʧʦʨʘʞʝʥʠʡ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʤʫʩʩʦʚʳʭ ʜʝʩʝʨʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʧʝʢʪʠʥ, ʚʳʨʘʙʦʪʘʥʥʳʡ ʠʟ 

ʤʝʩʪʥʦʛʦ ʩʦʨʪʘ ʷʙʣʦʢ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʷʙʣʦʢʘʭ ʩʦʨʪʘ ʊʠʪʦʚʢʘ, 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʙʣʠʮʘ 1.  

 

ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʷʙʣʦʢʘʭ ʩʦʨʪʘ ʊʠʪʦʚʢʘ ʨʘʩʧʠʩʥʘʷ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, 

% 

ʀʩʩʣʝʜʦʚʘʥʠʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʩʝʣʝʢʮʠʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ [3] 1,43 ï 1,54 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʂʦʣʦʜʷʟʥʦʡ ɺ.ʉ., ʃʝʦʥʦʚʘ ʉ.ɺ., ɼʘʥʠʣʦʚʘ ʇ.ɸ. [4] 1,48 ï 1,51 

ʇʝʢʪʠʥʦʩʦʜʝʨʞʘʱʠʡ ʷʙʣʦʯʥʳʡ ʵʢʩʪʨʘʢʪ ʠʟ ʩʦʨʪʘ ʊʠʪʦʚʢʘ ʨʘʩʧʠʩʥʘʷ 

(ʠʩʩʣʝʜʦʚʘʥʠʝ) 
9,1Ñ0,02 

 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʷʙʣʦʢʘʭ ʩʦʨʪʘ 

ʊʠʪʦʚʢʘ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ 

ʚʝʱʝʩʪʚ ʚ ʷʙʣʦʢʘʭ ʩʦʨʪʘ ʊʠʪʦʚʢʘ ʨʘʩʧʠʩʥʘʷ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʪʦʨʪʘ, ʩʦʩʪʘʚʣʷʝʪ 1,52Ñ0,01% ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ 



ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʥʥʦ 

ʵʪʦʛʦ ʚʠʜʘ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʚ ʧʦʣʫʯʝʥʠʠ ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʷʙʣʦʯʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

 ʀʟʤʝʣʴʯʸʥʥʦʝ ʩʳʨʴʝ ʧʦʤʝʩʪʠʪʴ ʚ ʯʘʥ, ʟʘʣʠʪʴ ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʠ ʚʘʨʠʪʴ ʥʘ 

ʩʣʘʙʦʤ ʦʛʥʝ ʚ ʪʝʯʝʥʠʝ 40-50 ʤʠʥʫʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʚʘʨ ʦʪʮʝʜʠʪʴ ʯʝʨʝʟ ʚʜʚʦʝ ʩʣʦʞʝʥʥʫʶ ʤʘʨʣʶ 

ʠ ʫʚʘʨʠʪʴ ʜʦ ı ʦʙʲʸʤʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 100 ʛ ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʷʙʣʦʯʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 1,2 ʢʛ ʷʙʣʦʢ.  

ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ. ɻʦʪʦʚʳʡ 

ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʠʡ ʷʙʣʦʯʥʳʡ ʵʢʩʪʨʘʢʪ ʠʤʝʝʪ ʧʨʦʟʨʘʯʥʳʡ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʩʪʫʜʝʥʠʩʪʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ 

ʵʢʩʪʨʘʢʪʝ ʧʦʢʘʟʘʣʦ, ʩʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 9,1Ñ0,02%. 

ʊʘʢ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠʟʜʝʣʠʷ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪʘ ʩʦʨʪʘ ʊʠʪʦʚʢʘ ʨʘʩʧʠʩʥʘʷ. 

ɺʳʨʘʙʦʪʘʥʥʦʝ ʠʟʜʝʣʠʝ ʠʤʝʝʪ ʤʘʩʩʫ 900 ʛʨ, ʩʦʩʪʦʠʪ ʠʟ ʙʠʩʢʠʪʥʦʛʦ, ʤʫʩʩʦʚʦʛʦ ʦʙʦʛʘʱʝʥʥʦʛʦ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʞʝʣʝʡʥʦʡ ʥʘʯʠʥʢʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʜʝʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʘ 

4 ʦʙʨʘʟʮʘ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʘ, ʢʘʢ ʞʝʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ.  

 

ʊʘʙʣʠʮʘ 2. ʂʦʥʩʠʩʪʝʥʮʠʷ ʤʫʩʩʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʠʤ ʷʙʣʦʯʥʳʤ 

ʵʢʩʪʨʘʢʪʦʤ 

ʉʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʷʙʣʦʯʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ, % 
ʂʦʥʩʠʩʪʝʥʮʠʷ ʤʫʩʩʘ 

5 

ʄʫʩʩ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʦʨʠʩʪʳʡ, ʨʘʩʩʣʦʝʥʠʝ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ, 

ʥʝ ʠʤʝʝʪ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

7 

ʄʫʩʩ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʦʨʠʩʪʳʡ, ʨʘʩʩʣʦʝʥʠʝ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ, 

ʥʝ ʠʤʝʝʪ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

10 

ʄʫʩʩ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʦʨʠʩʪʳʡ, ʥʝʞʥʳʡ, ʨʘʩʩʣʦʝʥʠʝ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʠʤʝʝʪ ʣʝʛʢʠʡ 

ʢʨʝʤʦʚʳʡ ʦʪʪʝʥʦʢ, ʥʝ ʠʤʝʝʪ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

15 

ʄʫʩʩ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʦʨʠʩʪʳʡ, ʤʝʥʝʝ ʥʝʞʥʳʡ, 

ʨʘʩʩʣʦʝʥʠʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʠʤʝʝʪ 

ʙʝʞʝʚʳʡ ʦʪʪʝʥʦʢ, ʥʝ ʠʤʝʝʪ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

 

ʇʦʣʫʬʘʙʨʠʢʘʪʳ ʠʤʝʶʪ ʨʘʟʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩ ʙʦʣʴʰʝʡ ʦʮʝʥʢʦʡ ʩʪʘʣ 

ʚʘʨʠʘʥʪ ʩ 10% ʜʦʟʠʨʦʚʢʦʡ ʦʪ ʤʘʩʩʳ ʠʟʜʝʣʠʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʦʛʘʱʝʥʥʳʡ 

ʧʦʣʫʬʘʙʨʠʢʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʜʝʣʠʝʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʝʮʝʧʪʫʨʝ ʠʤʝʝʪ 

ʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʘʭʘʨʦʟʳ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʦʢʘʟʳʚʘʝʪ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʦʢʘʤ 

ʛʦʜʥʦʩʪʠ, ʪʘʙʣʠʮʳ 3 ʠ 4.  

  



ʊʘʙʣʠʮʘ 3. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʫʩʩʦʚʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʜʣʷ 

ʪʦʨʪʘ 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʕʢʩʧʝʨʠʤʝʥʪ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 56,0 54,4 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʘʭʘʨʦʚ ʚ 

ʧʝʨʝʨʘʩʯʸʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 

ʩʘʭʘʨʦʟʳ 

46,1 44,4 

 

ʊʘʙʣʠʮʘ 4 - ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʮʦʚ 

ʪʦʨʪʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʆʙʨʘʟʮʳ 

ʇʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʳ, ʚ 

ʪ.ʯ. ʩʘʣʴʤʦ-

ʥʝʣʣʳ, ʂʆɽ/ʛ 

ʂʦʣʠʯʝʩʪʚʦ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ 

ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʂʆɽ/ʛ 

ɹʘʢʪʝʨʠʠ 

ʛʨʫʧʧʳ 

ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ, ʂʆɽ/ʛ 

ʇʣʝʩʝʥʠ, 

ʂʆɽ/ʛ 

ɼʨʦʞʞʠ, 

ʂʆɽ/ʛ 

1 2 3 4 5 6 

24 ʯʘʩʘ 

ʊʨʝʙʦʚʘʥʠʷ ʊʈ 

ʊʉ 021/2011 çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠè 

ʥʝ ʜʦʧʫʩʢʘʶʪʩ ʷ 

ʚ 25ʛ ʧʨʦʜʫʢʪʘ 
ʥʝ ʙʦʣʝʝ 1*104 

ʥʝ ʜʦʧʫʩʢʘʶʪ ʩʷ 

ʚ 1ʛ ʧʨʦʜʫʢʪʘ 
100 50 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʢʦʥʪʨʦʣʴ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʥʝ ʦʙʥʘʨʫʞʝʥ ʳ 

ʚ 1 ʛ 

ʄʝʥʝʝ 

1,0*101 

ʄʝʥʝʝ 

1,0*101 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʘʚʪʦʨʩʢʠʡ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʥʝ ʦʙʥʘʨʫʞʝʥ ʳ 

ʚ 1 ʛ 

ʄʝʥʝʝ 

1,0*101 

ʄʝʥʝʝ 

1,0*101 

72 ʯʘʩʘ 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʢʦʥʪʨʦʣʴ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʥʝ ʦʙʥʘʨʫʞʝʥ ʳ 

ʚ 1 ʛ 

ʄʝʥʝʝ 

1,0*101 

ʄʝʥʝʝ 

1,0*101 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʘʚʪʦʨʩʢʠʡ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʥʝ ʦʙʥʘʨʫʞʝʥ ʳ 

ʚ 1 ʛ 

ʄʝʥʝʝ 

1,0*101 

ʄʝʥʝʝ 

1,0*101 

96 ʯʘʩʦʚ 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʢʦʥʪʨʦʣʴ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʆʙʥʘʨʫʞʝʥʳ ʚ 1 

ʛ 
1,0*103 

ʄʝʥʝʝ 

1,0*101 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʘʚʪʦʨʩʢʠʡ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʥʝ ʦʙʥʘʨʫʞʝʥ ʳ 

ʚ 1 ʛ 
1,0*101 

ʄʝʥʝʝ 

1,0*101 

120 ʯʘʩʦʚ 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʢʦʥʪʨʦʣʴ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʆʙʥʘʨʫʞʝʥʳ ʚ 1 

ʛ 
6,0*103 1,0*101 

ʄʫʩʩʦʚʳʡ ʪʦʨʪ 

(ʘʚʪʦʨʩʢʠʡ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25 ʛ 
ʄʝʥʝʝ 1*104 

ʆʙʥʘʨʫʞʝʥʳ ʚ 1 

ʛ 
1,0*103 1,0*101 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʧʝʢʪʠʥʦʩʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʜʝʣʠʝ ʩ ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʳʩʦʢʦʡ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴ ʠ ʧʦʥʠʞʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʠʤʝʝʪ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʦʙʠʣʴʥʦʝ ʧʣʦʜʦʥʦʰʝʥʠʝ, ʥʦ 

ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʣʝʞʢʦʩʪʴ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ.  
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ɺʃʀʗʅʀɽ ʉʊʈɽʉʉɸ ʅɸ ʆʈɻɸʅʀɿʄ ʉɺʀʅɽʁ ɺ ʋʉʃʆɺʀʗʍ 

ʇʈʆʄʓʐʃɽʅʅʓʍ ʂʆʄʇʃɽʂʉʆɺ 

ʇʠʣʠʧʯʫʢ ɺ.ʂ., ɻʨʠʛʦʨʴʝʚ ʄ.ɽ., ʀʚʘʥʦʚʘ ʀ.ʇ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʘ ʥʘ ʦʨʛʘʥʠʟʤ ʩʚʠʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʝʩʩ, ʘʜʘʧʪʘʮʠʷ, ʩʚʠʥʦʤʘʪʢʠ, ʨʝʤʦʥʪʥʳʡ ʤʦʣʦʜʥʷʢ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ 

ʞʠʚʦʪʥʳʭ. ɸʜʘʧʪʘʮʠʷ - ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʭʨʘʥʝʥʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʨʛʘʥʠʟʤʫ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. 

ʈʝʤʦʥʪʥʳʡ ʤʦʣʦʜʥʷʢ, ʘ ʟʘʪʝʤ ʠ ʤʘʪʦʯʥʦʝ ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ, ʚʳʨʘʱʝʥʥʦʝ ʚ ʫʩʣʦʚʠʷʭ 

ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʦʚ ʠ ʬʝʨʤ, ʙʫʜʫʯʠ ʧʦʩʪʘʚʣʝʥʥʦʝ ʥʘ ʢʦʤʧʣʝʢʩ ʧʦʧʘʜʘʝʪ ʚ ʫʩʣʦʚʠʷ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʫʩʣʦʚʠʡ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ [2]. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ, 

ʧʨʠʨʦʜʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʞʠʚʦʪʥʦʛʦ, ʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ, 

ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʟʤʝʥʷʪʴʩʷ ʩ ʪʘʢʦʡ ʞʝ ʙʳʩʪʨʦʪʦʡ, ʩ ʢʘʢʦʡ ʠʟʤʝʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ, ʪ. ʝ. ʩʦʩʪʦʷʥʠʝ ʩʪʨʝʩʩʘ [3].  

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ ʩʪʨʝʩʩʘ ʚʚʝʣ ʢʘʥʘʜʩʢʠʡ ʫʯʝʥʳʡ ɻʘʥʩ ʉʝʣʴʝ ʚ 1936 ʛ. ʇʦʜ ʩʪʨʝʩʩʦʤ ʦʥ 

ʧʦʥʠʤʘʣ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʢʘʟʳʚʘʣʩʷ ʦʨʛʘʥʠʟʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʨʝʩʩ ʯʘʱʝ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʱʠʭ ʩʪʝʨʝʦʪʠʧʥʳʭ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʩʠʣʴʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʘ ʝʛʦ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʦʙʱʠʤ 

ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʩʠʥʜʨʦʤʦʤ [1]. 

ʈʘʟʣʠʯʘʶʪ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʢʦʨʤʦʚʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʩʪʨʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [2]. 

ʉʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʦʪʨʘʚʣʝʥʠʷʭ, ʯʘʩʪʳʭ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘʭ, ʧʨʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʠ 

ʚʘʢʮʠʥʘʮʠʷʭ, ʠʩʧʫʛʝ, ʨʝʟʢʠʭ ʩʚʝʪʦʚʳʭ ʠ ʰʫʤʦʚʳʭ ʨʘʟʜʨʘʞʠʪʝʣʷʭ ʠ ʪ.ʧ. ʉʪʨʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʚʠʥʝʡ, ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʘʜʝʞʘ, ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʷʩʘ. 

ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʠʥʠʥʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ, ʫʭʦʜʘ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʳ ʠʩʢʣʶʯʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʷʞʝʣʳʭ, ʥʦ ʠ ʣʝʛʢʠʭ ʩʪʨʝʩʩʦʚ ʪʦʞʝ.  

ɺʣʠʷʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʞʠʚʦʪʥʳʡ ʦʨʛʘʥʠʟʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʩʪʠ, ʩʚʝʪʦʚʳʭ 

ʣʫʯʝʡ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ [1]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʘʢ ʢʘʢ ʝʸ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʝʨʴʝʟʥʳʝ ʦʪʨʘʞʝʥʠʷ ʚ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʩʚʠʥʴʠ. ɺ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʝʤ, ʯʪʦ 



ʩʨʝʜʥʝʜʥʝʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʣʝʪʦʤ ʜʦʩʪʠʛʘʣʘ 35-45 ʉÁ. ʊʘʢ ʚ ʨʝʧʨʦʜʫʢʪʦʨʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 24-25 ʉÁ ʩʥʠʞʘʝʪʩʷ ʧʨʦʮʝʥʪ ʦʩʝʤʝʥʷʝʤʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ ʠ ʤʥʦʛʦʧʣʦʜʠʝ. ʋ 

ʣʘʢʪʠʨʫʶʱʠʭ ʤʘʪʦʢ ʫʭʫʜʰʘʝʪʩʷ ʘʧʧʝʪʠʪ ʠ ʩʥʠʞʘʝʪʩʷ ʤʦʣʦʯʥʦʩʪʴ ʥʘ 20-25%, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʦʩʪʝ ʧʦʨʦʩʷʪ ʠ ʠʭ ʤʘʩʩʝ ʢ ʦʪʲʝʤʫ. ʉʚʠʥʴʠ ʢʨʘʡʥʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ, ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʠ 

ʦʨʛʘʥʘʭ ʞʠʚʦʪʥʦʛʦ, ʧʨʦʚʦʮʠʨʫʷ ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʞʠʚʦʪʥʳʝ ʧʣʦʭʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʨʘʩʪʫʪ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘʥʦʩʠʪʩʷ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ. [3]. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʈʄʃɽʅʀʗ ʊɽʃʗʊ ɺ ʄʆʃʆʏʅʓʁ ʇɽʈʀʆɼ 

ɻʨʠʛʦʨʴʝʚ ʄ.ɽ., ʇʠʣʠʧʯʫʢ ɺ.ʂ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚʘ ʀ.ʇ., ʢʘʥʜ. ʩ.-ʭ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʆʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʯʥʳʭ 

ʪʝʣ̫ʪ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʪʝʣʷʪ ʚ ʢʦʨʤʝ ʚ ʧʝʨʚʳʝ ʜʚʝ ʥʝʜʝʣʠ 

ʠʭ ʞʠʟʥʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʣʷʪʘ, ʢʦʨʤʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʨʘʩʪʠʪʴ ʟʜʦʨʦʚʦʛʦ ʙʳʢʘ ʠʣʠ ʢʦʨʦʚʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʥʦʚʦʨʦʞʜʝʥʥʦʤʫ ʪʝʣʝʥʢʫ ʧʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʠ ʢʦʨʤʣʝʥʠʝ. ʊʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, 

ʪʝʣʝʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦ ʫʷʟʚʠʤ, ʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʠ ʫʭʦʜ ʟʘ 

ʪʝʣʝʥʢʦʤ, ʧʦʩʣʝʜʥʝʝ ʯʘʩʪʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ.  

ʊʦʣʴʢʦ ʯʪʦ ʧʦʷʚʠʚʰʝʛʦʩʷ ʥʘ ʩʚʝʪ ʪʝʣʝʥʢʘ ʚʳʧʘʠʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʣʦʟʠʚʦʤ. 

ʄʦʣʦʟʠʚʦ ʠʤʝʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʩʚʦʡʩʪʚʦ. ʌʘʢʪʦʨʳ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʶʪ ʦʨʛʘʥʠʟʤ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʦʪ ʙʘʢʪʝʨʠʡ, ʛʨʠʙʢʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʘʩʝʣʷʶʪ ʞʝʣʫʜʦʢ, ʙʨʦʥʭʠ, ʢʠʰʝʯʥʠʢ. ʊʘʢ ʯʪʦ ʦʥʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʪʝʣʝʥʢʘ [1,3]. ʉʦʚʨʝʤʝʥʥʘʷ ʩʭʝʤʘ ʚʝʜʝʥʠʷ 

ʩʢʦʪʦʚʦʜʩʪʚʘ, ʧʨʝʜʧʠʩʳʚʘʝʪ ʦʪʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʪʝʣʝʥʢʘ ʩ ʧʝʨʚʳʭ ʯʘʩʦʚ 

ʞʠʟʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʚʘʷ ʚʳʧʦʡʢʘ ʪʝʣʷʪ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʦʢ. 

ʂʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʤʦʣʦʟʠʚʦ ʧʦʧʘʣʦ ʚ ʩʳʯʫʛ ʥʝ ʧʦʟʜʥʝʝ 3-ʭ ʯʘʩʦʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ [2]. ʕʪʦ 

ʜʝʣʘʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʧʦʪʦʤʫ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʘʥʪʠʪʝʣʘ ʤʦʣʦʟʠʚʘ 

ʢʠʰʝʯʥʠʢʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʯʘʩʦʤ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʟʠʚʘ ʦʨʛʘʥʠʟʤʦʤ. ɿʘ ʧʝʨʚʦʝ ʢʦʨʤʣʝʥʠʝ ʪʝʣʝʥʦʢ ʜʦʣʞʝʥ ʫʧʦʪʨʝʙʠʪʴ ʤʦʣʦʟʠʚʘ 

ʥʝ ʙʦʣʝʝ 6% ʦʪ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʪʝʣʘ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʫʪʦʯʥʘʷ ʥʦʨʤʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʪʘʢ ʞʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 20% ʦʪ ʚʝʩʘ ʪʝʣʝʥʢʘ. ɼʦ ʚʦʟʨʘʩʪʘ 14 ʜʥʝʡ, ʨʘʩʪʫʱʠʡ 

ʦʨʛʘʥʠʟʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʘʠʚʘʪʴ ʥʝ ʙʦʣʝʝ 6 ʨʘʟ ʚ ʜʝʥʴ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ 14-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʩʣʝʜʫʝʪ ʧʣʘʚʥʦ ʫʤʝʥʴʰʠʪʴ ʜʦ 3 ʨʘʟ ʚ ʜʝʥʴ ʟʘʤʝʥʠʚ ʤʦʣʦʟʠʚʦ ʮʝʣʴʥʳʤ 

ʤʦʣʦʢʦʤ, ʠʟ ʨʘʩʯʝʪʘ 10% ʦʪ ʚʝʩʘ ʪʝʣʝʥʢʘ. ʅʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ ʥʝʜʝʣʠ ï ʚʳʧʘʠʚʘʶʪ 2-3 ʣ ʚ ʩʫʪʢʠ 

ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠ ʜʦʙʘʚʣʷʶʪ ʚ ʨʘʮʠʦʥ 3-6 ʣ ʦʙʨʘʪʘ. ʉʪʘʨʪʫʷ ʩ ʰʝʩʪʦʡ ʥʝʜʝʣʠ, ʧʦʨʮʠʠ ʤʦʣʦʢʘ 

ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʶʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤʫ ʦʪʚʳʢʘʥʠʷ. ɹʦʣʴʰʠʝ ʧʦʨʮʠʠ ʤʦʣʦʢʘ, ʧʦʧʘʜʘʷ 

ʚ ʨʫʙʝʮ, ʥʘʯʠʥʘʶʪ ʛʥʠʪʴ. ʅʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʪʝʣʝʥʦʢ ʙʦʣʝʝʪ, ʯʪʦ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʙʫʜʫʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  

ʉʦ ʚʪʦʨʦʡ ʥʝʜʝʣʠ ʩʪʦʠʪʴ ʥʘʯʘʪʴ ʧʨʠʫʯʘʪʴ ʪʝʣʝʥʢʘ ʢ ʧʦʪʨʝʙʣʝʥʠʶ: ʛʨʫʙʳʭ, ʩʦʯʥʳʭ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ï ʵʪʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʦʨʩʠʥʦʢ 

ʥʝʜʦʨʘʟʚʠʪʦʛʦ ʨʫʙʮʘ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʠʱʝʚʘʨʝʥʠʷ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ. 

ɼʣʷ ʧʨʠʫʯʝʥʠʷ ʪʝʣʷʪ ʢ ʛʨʫʙʳʤ ʢʦʨʤʘʤ, ʥʫʞʥʦ ʩʢʘʨʤʣʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʣʘʢʦʚʦ-

ʙʦʙʦʚʦʝ ʩʝʥʦ, ʠʣʠ ʧʦʜʚʷʣʝʥʥʫʶ ʪʨʘʚʫ ʩ ʨʘʟʚʠʪʳʤʠ ʩʪʝʙʣʷʤʠ. ʆʪʣʠʯʥʦʡ ʟʘʤʝʥʦʡ ʛʨʫʙʳʤ 

ʢʦʨʤʘʤ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʢʦʤʙʠʢʦʨʤ ʜʣʷ ʪʝʣʷʪ ʚ ʛʨʘʥʫʣʘʭ. ɻʨʘʥʫʣʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʥʝ ʧʳʣʠʪ, 

ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʤʝʩʠ ʠʟ ʧʝʨʝʤʦʣʦʪʦʛʦ ʟʝʨʥʘ. ʊʘʢ ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʝ 

ʛʨʘʥʫʣʳ ʨʘʟʜʨʘʞʘʶʪ ʩʣʠʟʠʩʪʫʶ ʨʫʙʮʘ, ʩʪʠʤʫʣʠʨʫʷ ʨʦʩʪ ʚʦʨʩʠʥʦʢ. 



ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʪʝʣʝʥʢʘ ʥʝ ʦʢʨʝʧʰʠʡ ʦʨʛʘʥʠʟʤ, ʟʘʚʦʜʯʠʢ 

ʦʙʷʟʘʥ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ ʫʢʨʝʧʠʪʴ ʟʜʦʨʦʚʴʝ ʪʝʣʝʥʢʘ. ʇʨʠ ʵʪʦʤ, ʥʝ ʵʢʦʥʦʤʷ ʥʘ ʨʝʩʫʨʩʘʭ. ɺʝʜʴ 

ʝʩʣʠ ʦʥ ʧʦʟʘʙʦʪʠʪʩʷ ʦ ʟʜʦʨʦʚʴʝ ʤʦʣʦʜʥʷʢʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʟʘʪʨʘʪʠʪ 

ʙʦʣʴʰʠʝ ʨʝʩʫʨʩʳ ʥʘ ʝʛʦ ʣʝʯʝʥʠʝ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʪʝʣʷʪ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʠʭ ʞʠʟʥʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʨʘʟʚʠʪʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʳʩʦʢʦʡ 
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ʏʊʆ ʉʂʈʓɺɸɽʊ çʉʆɹɸʏʔʗè ɺʅɽʐʅʆʉʊʔ 

ʇʠʣʠʧʯʫʢ ɺ.ʂ., ɻʨʠʛʦʨʴʝʚ ʄ.ɽ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚʘ ʀ.ʇ., ʢʘʥʜ.ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʆʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʤʝʩʪʠʢʘʮʠʷ ʩʦʙʘʢ, ʦʩʥʦʚʳ ʦʜʦʤʘʰʥʠʚʘʥʠʷ, ʝʝ ʜʠʢʠʝ ʧʨʝʜʢʠ, ʘ 

ʪʘʢʞʝ ʜʦʤʝʩʪʠʢʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʪʝʨʴʝʨʝ ʠ ʠʥʪʝʨʴʝʨʝ ʞʠʚʦʪʥʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʦʙʘʢʘ, ʚʦʣʢ, ʧʨʝʜʦʢ, ʵʢʩʪʝʨʴʝʨ, ʢʦʤʧʘʥʴʦʥ.  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʩʦʙʘʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ 

ʚʣʘʜʝʣʴʮʝʚ ʵʪʦʛʦ ʯʫʜʝʩʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʧʨʦʩʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʚʦʩʧʠʪʘʥʠʶ ʠ 

ʫʭʦʜʫ, ʪʘʢ ʢʘʢ ʫ ʢʘʞʜʦʡ ʩʦʙʘʢʠ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʙʘʢʘ ʩʪʘʣʘ ʥʝ ʪʦʣʴʢʦ ʦʭʨʘʥʥʠʢʦʤ, ʦʭʦʪʥʠʢʦʤ ʠʣʠ ʧʨʝʜʤʝʪʦʤ 

ʨʦʩʢʦʰʠ, ʩʦʙʘʢʘ ʩʪʘʣʘ ʥʘʰʠʤ ʢʦʤʧʘʥʴʦʥʦʤ, ʩʦʨʘʪʥʠʢʦʤ ʠ ʧʨʦʩʪʦ ʜʨʫʛʦʤ. 

ʉʦʙʘʢʠ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ʥʝ ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʩʦʙʘʢʘ- ʵʪʦ ʯʣʝʥ ʩʝʤʴʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʛʣʫʙʣʝʥʥʳʭ ʟʥʘʥʠʷʭ ʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ʊʘʢ ʢʘʢ ʝʩʣʠ ʤʳ ʚʣʘʜʝʝʤ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʤʳ ʤʦʞʝʤ ʠʟʙʝʞʘʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦʙʘʢʠ ʠ 

ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʞʝ ʩʢʨʳʚʘʝʪʩʷ ʟʘ çʩʦʙʘʯʴʝʡè 

ʚʥʝʰʥʦʩʪʴʶ, ʢʘʢʠʝ ʩʝʢʨʝʪʳ ʠ ʩʶʨʧʨʠʟʳ ʩʢʨʳʚʘʝʪ ʥʘʰ ʧʠʪʦʤʝʮ. 

ʅʘʯʥʸʤ ʩ ʪʦʛʦ, ʯʪʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦʙʘʢʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʝʸ ʧʨʝʜʢʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʰʴ ʚʦʣʢʘ, ʘ ʥʝ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ 

ʧʩʦʚʳʭ. 

ɼʨʝʚʥʠʝ ʣʶʜʠ ʥʝ ʚʩʝʛʜʘ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʩʝʙʝ ʤʷʩʦ ʜʣʷ 

ʧʨʦʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʠʥʦʛʜʘ ʜʦʚʦʣʴʩʪʚʦʚʘʣʠʩʴ ʪʫʰʘʤʠ, ʯʪʦ ʦʩʪʘʚʘʣʠʩʴ ʧʦʩʣʝ ʦʭʦʪʳ ʚʦʣʯʴʝʡ 

ʩʪʘʠ. [1,5] 

ʇʦʩʪʝʧʝʥʥʦ ʯʝʣʦʚʝʢ ʥʘʯʘʣ ʩʤʦʪʨʝʪʴ ʥʘ ʚʦʣʢʘ ʥʝ ʢʘʢ ʥʘ ʭʠʱʥʠʢʘ, ʘ ʢʘʢ ʥʘ ʠʩʪʦʯʥʠʢ 

ʧʠʱʠ, ʘ ʪʦʯʥʝʝ ʢʘʢ ʥʘ ʩʚʦʝʛʦ ʨʦʜʘ çʦʨʫʜʠʝè, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʳʣʦ ʜʦʙʳʪʴ 

ʧʠʱʫ.ʏʝʣʦʚʝʢ ʥʘʯʘʣ ʠʟʫʯʘʪʴ ʚʩʝ ʪʨʦʧʳ, ʚʦʣʯʴʠ ʜʥʝʚʢʠ, ʤʝʩʪʘ ʦʭʦʪ ʠ ʥʘʯʘʣ ʧʦʩʪʦʷʥʥʦ 

ʢʦʨʤʠʪʴʩʷ ʦʩʪʘʪʢʘʤʠ ʚʦʣʯʴʝʡ ʜʦʙʳʯʠ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʘʣ ʚʟʘʠʤʦʚʳʛʦʜʥʳʡ ʩʦʶʟ. ʏʝʣʦʚʝʢ ʩ 

ʣʸʛʢʦʩʪʴʶ ʤʦʛ ʧʨʝʛʨʘʜʠʪʴ ʧʫʪʴ ʫʙʝʛʘʶʱʝʤʫ ʞʠʚʦʪʥʦʤʫ ʠʣʠ ʩʧʫʛʥʫʪʴ ʜʠʯʴ ʥʘ ʩʪʘʶ ʚʦʣʢʦʚ ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʞʠʥ ʙʳʣ ʦʙʝʩʧʝʯʝʥ. 

ʏʝʣʦʚʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʣʢʦʤ, ʚʩʸ ʞʝ ʩʫʱʝʩʪʚʦ ʙʦʣʝʝ ʫʤʥʦʝ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʦʨʫʞʠʷ ʠ ʪʘʢʪʠʢ ʩʜʝʣʘʣʠ ʯʝʣʦʚʝʢʘ çʚʝʜʫʱʝʡè ʩʠʣʦʡ ʚ ʵʪʦʤ ʪʦʪʝʤʝ. ʊʝʧʝʨʴ ʚʦʣʢ ʩʪʘʣ ʩʣʫʛʦʡ 

ʯʝʣʦʚʝʢʘ, ʩʪʘʣ ʧʦʤʦʱʥʠʢʦʤ. ɺ ʪʘʢʦʤ ʩʦʶʟʝ ʩʪʘʣʦ ʧʨʦʱʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʯʝʣʦʚʝʢʫ, ʪʘʢ ʠ 

ʚʦʣʢʫ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦʣʢ ʥʘʯʘʣ ʧʨʝʚʨʘʱʘʪʴʩʷ ʠʟ ʜʠʢʦʛʦ ʭʠʱʥʠʢʘ ʚ ʜʦʤʘʰʥʶʶ ʩʦʙʘʢʫ. 

[1,6] 

ʉʦʙʘʢ ʠʟʥʘʯʘʣʴʥʦ ʚʳʚʦʜʠʣʠ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʦʣʠ, ʧʨʦʬʝʩʩʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʫʜʝʣʷʶʪ ʚʩʸ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʩʪʦʨʦʞʝʚʳʭ ʩʦʙʘʢ ʠ 

ʩʦʙʘʢ-ʪʝʣʦʭʨʘʥʠʪʝʣʝʡ ʚʧʦʣʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʧʝʮʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦ 

ʢʘʯʝʩʪʚʫ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʩʦʙʘʢʠ. ʇʦʵʪʦʤʫ ʚʦʩʧʠʪʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ ʜʨʝʩʩʠʨʦʚʢʘ ʩʣʫʞʝʙʥʦʡ 



ʩʦʙʘʢʠ ʧʝʨʝʨʦʩʣʠ ʚ ʩʧʦʨʪ. ʊʘʢʠʭ ʧʨʠʤʝʨʦʚ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʙʦʣʴʰʝ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʦʯʝʨʝʜʥʦʡ 

ʩʦʙʘʯʝʡ ʧʨʦʬʝʩʩʠʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ. ɻʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʩʦʙʘʢʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ ʧʦʨʦʜʳ, ʚ ʢʦʪʦʨʦʤ ʦʙ ʫʤʩʪʚʝʥʥʳʭ, ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ 

ʠ ʧʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪʩʷ. ʇʦʵʪʦʤʫ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʦʨʦʜʳ ʧʨʦʰʣʠ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʪʝʨʴʝʨʘ, ʢʦʥʩʪʠʪʫʮʠʠ, ʭʘʨʘʢʪʝʨʘ ʠ ʜʘʞʝ 

ʬʠʟʠʦʣʦʛʠʠ.[2,3,4] 

ʉʝʡʯʘʩ ʚʩʝ ʧʦʨʦʜʳ ʩʦʙʘʢ ʦʙʣʘʜʘʶʪ ʭʘʨʘʢʪʝʨʥʦʡ ʚʥʝʰʥʦʩʪʴʶ, ʚʥʠʤʘʥʠʝ ʟʘʦʩʪʨʝʥʦ ʥʘ 

ʵʢʩʪʝʨʴʝʨʝ.[1] 

ɺ ʠʪʦʛʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ. ʇʠʪʦʤʝʮ - ʵʪʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʞʠʚʦʪʥʦʝ, ʟʘʪʝʤ ʩʦʙʘʢʘ, ʟʘʪʝʤ ʧʦʨʦʜʘ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʥʘʰ ʜʨʫʛ çɻʨʦʤè.ʂ ʩʦʙʘʢʝ ʥʫʞʥʦ 

ʦʪʥʦʩʠʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʢ ʭʠʱʥʠʢʫ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʰʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʠ ʩʦʙʘʢʘʤʠ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʦʛʨʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʦʙʘʢʘ 

ʦʩʪʘʸʪʩʷ çʦʜʦʤʘʰʥʝʥʥʳʤ ʚʦʣʢʦʤè, ʫ ʢʦʪʦʨʦʛʦ ʚʩʸ ʪʝ ʞʝ ʧʝʨʚʦʙʳʪʥʳʝ ʠʥʩʪʠʥʢʪʳ. 
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ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʂʆʈʄʃɽʅʀʗ ʉʆɹɸʂ 

ʇʠʣʠʧʯʫʢ ɺ.ʂ., ɻʨʠʛʦʨʴʝʚ ʄ.ɽ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʦʚʘ ʀ.ʇ., ʢʘʥʜ.ʩ-ʭʦʟ. ʥ., ʜʦʮʝʥʪ, ʆʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʆʤʩʢ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʢʦʨʤʣʝʥʠʷ ʩʦʙʘʢ, ʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʦʨʤʦʚ ʠ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʦʙʘʢʘ, ʧʠʪʘʥʠʝ, ʢʦʨʤ, ʨʘʮʠʦʥ, ʥʦʨʤʘ, ʟʜʦʨʦʚʴʝ. 

 

ʇʠʪʘʥʠʝ ʚ ʞʠʟʥʠ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʩʝʛʜʘ ʠʛʨʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ. ʉʦʙʘʢʠ ʥʝ ʩʪʘʣʠ 

ʠʩʢʣʶʯʝʥʠʝʤ. ʆʪ ʧʠʪʘʥʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʥʦ ʤʦʨʘʣʴʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʨʘʮʠʦʥ ʜʣʷ ʞʠʚʦʪʥʦʛʦ. 

ɺʝʜʴ ʢʦʨʤʣʝʥʠʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩʦ ʟʜʦʨʦʚʴʝʤ ʩʦʙʘʢʠ. 

ɺ ʧʦʜʙʦʨʝ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ ʝʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʘʰʘ ʩʦʙʘʢʘ ʧʦʣʫʯʘʣʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ. 

ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʩʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ, ʘ ʛʣʘʚʥʦʝ ʧʦʜʭʦʜʷʱʠʡ ʨʘʮʠʦʥ ʜʣʷ ʚʘʰʝʡ ʩʦʙʘʢʠ, 

ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʨʦʜʫ, ʚʝʩ, ʧʦʣ, ʚʦʟʨʘʩʪ ʠ ʜʘʞʝ ʧʝʨʠʦʜ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʝʨʠʦʜ ʧʦʢʦʷ, ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʙʘʢʘ ʩ 

ʟʘʙʦʣʝʚʘʥʠʝʤ). ʆʧʨʝʜʝʣʠʪʴ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʵʥʝʨʛʠʠ (ʂɼʞ) ʠ ɹɾʋ (ʛ/ʩʫʪ). 

ʅʝʧʨʘʚʠʣʴʥʦʝ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʘʤʫ ʩʦʙʘʢʫ, ʵʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʝʸ ʧʦʪʦʤʩʪʚʝ, ʠ ʜʘʞʝ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʝʸ ʩʦʨʦʜʠʯʝʡ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʣʶʙʷʱʠʡ ʭʦʟʷʠʥ ʦʙʷʟʘʥ ʧʨʘʚʠʣʴʥʦ ʢʦʨʤʠʪʴ ʩʚʦʶ ʩʦʙʘʢʫ, 

ʩʣʝʜʠʪʴ ʟʘ ʝʸ ʩʦʩʪʦʷʥʠʝʤ, ʜʘʚʘʪʴ ʝʡ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʯʘʩʪʣʠʚʦʡ ʞʠʟʥʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʧʨʘʚʠʣʴʥʳʡ ʨʘʮʠʦʥ 

ʜʣʷ ʩʦʙʘʢʠ ʠ ʢʘʢ ʦʥ ʚʣʠʷʝʪ ʥʘ ʝʸ ʦʨʛʘʥʠʟʤ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʩʪʦʠʪ ʧʦʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʢʦʨʤʘ ʩʫʭʠʝ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ) 

ʠ ʥʘʪʫʨʘʣʴʥʳʝ. 

ʅʘʯʥʸʤ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʩʦʙʘʢʠ ʩʫʭʦʛʦ (ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ) ʢʦʨʤʘ. 

ʊʘʢʠʝ ʢʦʨʤʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚ ʣʶʙʦʤ ʤʘʛʘʟʠʥʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʜʘʸʪ ʥʘʤ ʛʘʨʘʥʪʠʶ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʢʦʨʤ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʰʠʭ 

ʣʶʙʠʤʮʝʚ ʠ ʷʚʣʷʝʪʩʷ çʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʨʘʮʠʦʥʦʤè. ʅʦ ʝʩʪʴ ʦʜʥʦ çʥʦè, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʦʙʘʯʴʠʭ ʢʦʨʤʦʚ ʥʠʢʦʛʜʘ ʥʝ ʧʦʜʜʘʚʘʣʦʩʴ ʞʸʩʪʢʦʤʫ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʊʘʢ ʞʝ ʥʘ ʨʳʥʢʝ ʥʝ ʨʝʜʢʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʧʦʜʜʝʣʢʘ ʠʟʚʝʩʪʥʳʭ ʬʠʨʤ ʩʫʭʠʭ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ʊʘʢ ʞʝ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʭʦʡ ʢʦʨʤ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʝʪ ʜʣʷ ʩʦʙʘʢʠ ʧʨʘʚʠʣʴʥʳʤ 

ʨʘʮʠʦʥʦʤ. 

ʉʦʩʪʘʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʨʤʘ ʦʜʥʦʡ ʬʠʨʤʳ, ʢ ʧʨʠʤʝʨʫ çʜʣʷ ʘʢʪʠʚʥʳʭ ʩʦʙʘʢè ʙʫʜʝʪ 

ʥʝʠʟʤʝʥʝʥ. ɽʩʣʠ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʜʚʫʭ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʭ ʤʦʞʝʤ ʦʪʥʝʩʪʠ ʢ çʘʢʪʠʚʥʳʤ ʩʦʙʘʢʘʤè 

ʠ ʩʨʘʚʥʠʤ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ (ʤʛ/ʩʫʪ) ʩ ʩʦʩʪʘʚʦʤ ʢʦʨʤʘ, ʪʦ ʫʚʠʜʠʤ, ʯʪʦ 

ʢʦʨʤ ʥʠ ʦʜʥʦʡ ʠʟ ʥʠʭ ʥʝ ʧʦʜʦʡʜʸʪ. 



 ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʩʝʛʦʜʥʷ ʠʤ ʥʝ ʭʚʘʪʘʝʪ ʙʝʣʢʘ, ʘ ʟʘʚʪʨʘ ʚʠʪʘʤʠʥʘ ɸ. ʉʫʭʦʡ ʢʦʨʤ ʠʤʝʝʪ ʚʩʝʛʜʘ 

ʦʜʠʥ ʩʦʩʪʘʚ, ʦʥ ʥʝ ʩʤʦʞʝʪ çʧʦʜʩʪʨʦʠʪʴʩʷè ʧʦʜ ʧʠʱʝʚʘʨʝʥʠʝ ʩʦʙʘʢʠ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʙʘʯʥʠʢʦʚ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʫʭʠʤ ʢʦʨʤʘʤ, 

ʧʦʪʦʤʫ ʢʘʢ ʦʥ ʥʝ ʟʘʤʝʥʠʪ ʩʦʙʘʢʝ çʥʘʩʪʦʷʱʝʡè ʧʠʱʠ. 

ʏʪʦ ʞʝ ʪʘʢʦʝ ç ʥʘʩʪʦʷʱʘʷè ʧʠʱʘ ʜʣʷ ʩʦʙʘʢʠ. çʅʘʩʪʦʷʱʝʡè ʧʠʱʝʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 

ʅʘʧʦʤʥʶ ʦ ʪʦʤ, ʯʪʦ ʩʦʙʘʢʘ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ï ʭʠʱʥʠʢ, ʧʦʵʪʦʤʫ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʝʸ ʨʘʮʠʦʥʘ ʷʚʣʷʝʪʩʷ ʤʷʩʦ (ʛʦʚʷʜʠʥʘ, ʙʘʨʘʥʠʥʘ, ʢʨʦʣʴʯʘʪʠʥʘ.)  

ʂʦʨʤʠʪʴ ʩʦʙʘʢʫ ʦʜʥʠʤ ʤʷʩʦʤ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʨʝʜʥʦ, ʥʦ ʠ ʦʧʘʩʥʦ, ʧʦʵʪʦʤʫ ʚ ʝʸ ʨʘʮʠʦʥ 

ʚʢʣʶʯʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ: ʚʦʜʘ, ʧʪʠʮʘ (ʢʫʨʠʮʘ, ʫʪʢʘ, 

ʠʥʜʝʡʢʘ). 

ʈʳʙʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʨʩʢʘʷ ʠ ʦʢʝʘʥʩʢʘʷ ʨʳʙʘ, ʪʨʝʩʢʘ, ʧʘʣʪʫʩ, ʩʢʫʤʙʨʠʷ, ʢʘʤʙʘʣʘ, 

ʭʝʢ, ʤʠʥʪʘʡ). ɿʝʣʝʥʴ (ʩʚʝʞʠʡ ʫʢʨʦʧ ʠ ʧʝʪʨʫʰʢʘ). ʆʚʦʱʠ (ʢʘʙʘʯʢʠ, ʤʦʨʢʦʚʴ, ʦʛʫʨʝʮ, ʩʝʣʴʜʝʨʝʡ, 

ʪʳʢʚʘ, ʧʝʨʝʮ ʙʦʣʛʘʨʩʢʠʡ, ʢʘʧʫʩʪʘ ʧʝʢʠʥʩʢʘʷ, ʙʨʶʩʩʝʣʴʩʢʘʷ, ʤʦʨʩʢʘʷ, ʧʦʤʠʜʦʨʳ). ʌʨʫʢʪʳ 

(ʷʙʣʦʢʠ, ʙʘʥʘʥʳ, ʜʳʥʷ, ʛʨʫʰʘ, ʩʣʠʚʘ, ʢʠʚʠ, ʘʙʨʠʢʦʩ). ʂʨʫʧʳ (ʨʠʩ, ʛʨʝʯʢʘ, ʦʚʩʷʥʢʘ, ʧʰʝʥʠʯʥʘʷ 

ʢʨʫʧʘ). ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ (ʪʚʦʨʦʛ, ʡʦʛʫʨʪ, ʢʝʬʠʨ). 

ʉʦʙʘʢʘ ʜʦʣʞʥʘ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ 

ʧʨʘʚʠʣʴʥʳʡ ʨʘʮʠʦʥ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ, çʞʠʚʳʭè ʧʨʦʜʫʢʪʦʚ. 

ʇʨʠʤʝʨ ʨʘʮʠʦʥʘ ʜʣʷ ʩʦʙʘʢʠ ʧʦʨʦʜʳ ʊʦʡʪʝʨʴʝʨ (ʨʠʩʫʥʦʢ 1). 

ʇʦʣ: ʩʫʢʘ; ʚʝʩ: 2 ʢʛ  

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʵʥʝʨʛʠʠ, ʂɼʞ: 600 (150 ʂʂɸʃ)  

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ɹɾʋ: ɹ = 2* 4,5 =9ʛ/ʩʫʪʢʠ; ɾ = 2* 1,3 = 2,6ʛ/ʩʫʪʢʠ; ʋ = 2* 10 

= 20ʛ/ʩʫʪʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʜʣʷ ʧʦʣʥʦʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʨʳʙʠʡ ʞʠʨ, ʢʦʩʪʥʫʶ ʠ ʤʷʩʦʢʦʩʪʥʫʶ ʤʫʢʫ.  

ɼʣʷ ʊʦʡʪʝʨʴʝʨʘ, ʚʝʩʦʤ 2 ʢʛ ʪʨʝʙʫʝʪʩʷ: ʤʷʩʦʢʦʩʪʥʦʡ ʤʫʢʠ ï 15 ʛʨ.; ʢʦʩʪʥʦʡ ʤʫʢʠ ï 5-10 

ʛʨ.; ʨʳʙʠʡ ʞʠʨ ï 1-3 ʛʨ. 
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The article discusses the basic principles of feeding dogs, drawing up the right diet. The main types 

of feed and their effect on the body are listed. 
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ɺʃʀʗʅʀɽ ʀɿʆʂɸʊʀʆʅʅʓʍ ʉʆʃɽʁ Nɸ ʅɸ ɸʂʊʀɺʅʆʉʊʔ ʅɽʂʆʊʆʈʓʍ 

ɸʅʊʀʆʂʉʀɼɸʅʊʅʓʍ ʌɽʈʄɽʅʊʆɺ ʇʈʆʈʆʉʊʂʆɺ ʉʆʀ ʉʆʈʊɸ TURK SOY 

ʂʘʟʠʝʚʘ ɸ.ʅ., ʄʘʤʝʜʦʚ ɿ.ʄ. 

ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʘʢʫ 

 

ʀʟʫʯʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʪʦʚ- 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, ʢʘʪʘʣʘʟʳ, ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʳ, ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʳ ʠ 

ʛʚʘʷʢʦʣʧʝʨʦʢʩʠʜʘʟʳ ʚ ʧʨʦʨʦʩʪʢʘʭ ʩʦʠ ʩʦʨʪʘ Turk soy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʢʘʪʘʣʘʟʘ, ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʘ, ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʘ, 

ʛʚʘʷʢʦʣʧʝʨʦʢʩʠʜʘʟʘ. 

 

ʉʨʝʜʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʣʝʚʦʡ ʩʪʨʝʩʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ. ɼʝʡʩʪʚʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, ʟʘʪʨʘʛʠʚʘʝʪ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʦʢʘʟʳʚʘʝʪ ʨʝʟʢʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʩʦʣʸʥʥʦʩʪʴ ʧʦʯʚʳ ʚʳʟʳʚʘʝʪʩʷ ʥʝʡʪʨʘʣʴʥʳʤʠ ʠ ʱʝʣʦʯʥʳʤʠ 

ʠʟʦʢʘʪʠʦʥʥʳʤʠ ʩʦʣʷʤʠ ʥʘʪʨʠʷ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʩʨʝʜʠ ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʣʝʡ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ NaCl ʠ Na2SO4, ʘ ʩʨʝʜʠ ʱʝʣʦʯʥʳʭ- NaHCO3 ʠ Na2CO3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʩʦʣʝʡ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ [3]. 

ɺ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʫ ʨʘʩʪʝʥʠʡ ʚʳʨʘʙʦʪʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ. ʕʪʠ ʟʘʱʠʪʥʳʝ ʩʠʩʪʝʤʳ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʱʠʪʳ [1]. ʂ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʟʘʱʠʪʳ ʦʪʥʦʩʷʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʪʘʢʠʝ ʬʝʨʤʝʥʪʳ ʢʘʢ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʢʘʪʘʣʘʟʘ, 

ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʘ, ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʛʚʘʷʢʦʣʧʝʨʦʢʩʠʜʘʟʘ, ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʘ ʠ ʜʨ. ʂ 

ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ- ʛʣʫʪʘʪʠʦʥ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʨʦʣʠʥ, ʤʘʥʠʪ ʨʘʟʣʠʯʥʳʝ 

ʩʘʭʘʨʘ ʠ ʪ.ʜ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ (ʉʆɼ), ʢʘʪʘʣʘʟʳ (ʂɸʊ), ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʳ (ɸʇʆ), 

ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʳ (ʇʌʆ) ʠ ʛʚʘʷʢʦʣʧʝʨʦʢʩʠʜʘʟʳ (ɻʚʇʆ) ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ ʩʦʨʪʘ Turk soy [4] .  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (25 

ʤʄ) ʠʟʦʢʘʪʠʦʥʥʳʭ ʩʦʣʝʡ Na ʥʠ ʥʘ ʨʦʩʪ, ʥʠ ʥʘ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʦʢʘʟʳʚʘʣʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʚ ʩʨʝʜʝ ʚ 2 ʨʘʟʘ (50 ʤʄ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʢʘʢ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ 

ʠ ʩʪʝʙʣʷ ʧʨʦʨʦʩʪʦʚ ʟʘʤʝʪʥʦ ʠʥʛʠʙʠʨʦʚʘʣʘʩʴ. ʇʨʠʯʸʤ, ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʱʝʣʦʯʥʳʭ 

ʩʦʣʝʡ ʧʨʝʚʦʩʭʦʜʠʣʦ ʘʥʘʣʦʛʠʯʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʣʝʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʝʡʪʨʘʣʴʥʳʭ 

ʩʦʣʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʉʆɼ, ʂɸʊ ʠ ɸʇʆ, ʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʱʝʣʦʯʥʳʭ- ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ 100 

ʤʄ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʜʝʨʞʠʚʘʣʘʩʴ. ʇʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʩʧʳʪʘʥʥʳʝ ʩʦʣʠ ʤʦʞʥʦ ʙʳʣʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ NaCl < Na2SO4 < 

Na2CO3 < NaHCO3 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʣʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ ʉʆɼ, ʂɸʊ ʠ ɸʇʆ, ʘ ʱʝʣʦʯʥʳʭ ʩʦʣʝʡ- ʇʌʆ ʠ ɻʚʇʆ [2]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 



ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʚ ʜʝʡʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʱʝʣʦʯʥʳʭ ʩʦʣʝʡ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ ʥʘ ʩʦʣʝʚʦʡ ʩʪʨʝʩʩ. 
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ʅɽʄɸʊʆɼɸʌɸʋʅɸ ʅɽʂʆʊʆʈʓʍ ɼʀʂʀʍ ʌʈʋʂʊʆɺʓʍ ʈɸʉʊɽʅʀʁ ɺ 

ɻʆʈʅʆʄ ʄɸʉʉʀɺɽ ʂɸʈɸʊɽʇɸ 

ʂʘʤʙʘʨʦʚ ʉ.ʉ., ʍʘʢʠʤʦʚ ʅ.ʍ. 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʢʘʥʜ 

 

ɺ ʪʝʯʝʥʠʠ 2018-2019 ʛʦʜʦʚ ʚ ʫʨʦʯʠʱʝ ɽʪʪʠʫʡʣʠʩʦʡ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʂʘʨʘʪʝʧʘ ʙʳʣʦ ʠʟʫʯʝʥʦ 

ʥʝʤʘʪʦʜʘʬʘʫʥʘ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ (Amygdalus bucharica. Korsh) ʠ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ (Pistacia 

vera). ɺ ʭʦʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʝʪʦʜ ɹʝʨʤʘʥʘ ñʚʦʨʦʥʢʘò. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʝʤʘʪʦʜʘʬʘʫʥʘ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʠ ʜʠʢʦʡ 

ʬʠʩʪʘʰʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʦʷʪ ʠʟ 39 ʠ 35 ʚʠʜʦʚ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ 2 

ʢʣʘʩʩʘʤ, 3 ʧʦʜʢʣʘʩʩʘʤ ʠ 3 ʦʪʨʷʜʘʤ, ʪʠʧʘ Nematoda. ɺʠʜʳ ʥʝʤʘʪʦʜʘʬʘʫʥʳ ʚʝʛʝʪʘʪʠʚʥʳʤ 

ʦʨʛʘʥʘʤ ʠ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʤʘʪʦʜʘʬʘʫʥʘ, Dorylaimida, Tylenchida, ʤʠʥʜʘʣʴ, ʬʠʩʪʘʰʢʠ, ʛʦʨʳ, 

ʂʘʨʘʪʝʧʘ.  

 

ɺʚʝʜʝʥʠʷ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʂʘʨʘʪʝʧʘ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ 

ʧʦ ʚʘʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʜʠʢʠʡ ʤʠʥʜʘʣʴ ʠ ʜʠʢʘʷ ʬʠʩʪʘʰʢʘ. ʀʟʫʯʝʥʠʝ ʥʝʤʘʪʦʜʘ ʬʘʫʥʳ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʘʛʨʦʮʝʥʦʟʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ, ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʩʝʛʦ ʙʳʣʠ ʚʟʷʪʳ 84 ʧʨʦʙʳ ʠʟ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ (21 ʠʟ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, 63 ʠʟ ʨʠʟʦʩʬʝʨʳ ʧʦʯʚʳ), ʠ 52 ʧʨʦʙʳ ʠʟ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ (13 ʠʟ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, 39 ʠʟ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʳ). ʇʨʦʙʳ ʠʟ ʨʠʟʦʩʬʝʨʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳʥʘ 3 

ʩʣʦʷ(0-15, 15-30 ʠ 30-50 ʩʤ ). ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʞʠʚʳʭ ʥʝʤʘʪʦʜ ʠʟ ʧʨʦʙ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʚʦʨʦʥʢʠ ɹʝʨʤʘʥʘ. ʀʟʚʣʝʯʸʥʥʳʝ ʥʝʤʘʪʦʜʳ ʙʳʣʠ 

ʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ 4% ʨʘʩʪʚʦʨʘ ʬʦʨʤʘʣʠʥʘ. ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʳ ʙʳʣʠ ʦʯʠʱʝʥʳ 

ʧʨʠ ʧʦʤʦʱʠ ʩʤʝʩʠ ʛʣʠʮʝʨʠʥ+ʩʧʠʨʪ ʠ ʠʟ ʥʠʭ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ ʠ ʧʦʩʪʦʷʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʤʘʪʦʜ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʧʨʠ ʧʦʤʦʱʠ 

ʤʠʢʨʦʩʢʦʧʘ ʤʘʨʢʠ Mɹʉ-1 [5, 6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʠʥʜʘʣʝ ʜʠʢʦʤ 

ʥʘʤʠ ʚʳʷʚʣʝʥʦ 39 ʚʠʜʦʚ ʬʠʪʦʥʝʤʘʪʦʜ. ʕʪʠ ʚʠʜʳ ʦʪʥʦʩʠʪʩʷ ʢ 2 ʢʣʘʩʩʘʤ (Adenophorea, 

Secernentea) 3 ʧʦʜʢʣʘʩʩʘʤ, 3 ʦʪʨʷʜʘʤ (Dorylaimida, Rhabditida, Tylenchida) ʠ 16 ʩʝʤʝʡʩʪʚʘʤ [1]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʜʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʦʨʛʘʥʘʭ ʠ ʚ ʩʣʦʷʭ ʧʦʯʚʳ.  

 

ʊʘʙʣʠʮʘ. ʅʝʤʘʪʦʜʘʬʘʫʥʘ ʜʠʢʠʭ ʬʨʫʢʪʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ʂʘʨʘʪʝʧʘ ʧʦ 
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1 Dorylaimus similis  + +  Dorylaimus similis  + +  

2 D. selengans  + + + D. selengans  + +  

3 Eudorylaimus kirjanovae  + + + Eudorylaimus kirjanovae  + + + 



4 E.labiatus  + +  E.labiatus  +  + 

5 E.lautus  +   E.lautus  + + + 

6 E.microdorus  + + + E.microdorus  + + + 

7 E.monhystera  + + + E.monhystera  + + + 

8 E.obtusicaudatus   + + E.obtusicaudatus   + + 

9 E.paraobtusicaudatus  + +  E.paraobtusicaudatus   + + 

10 E.parvus  + + + E.parvus   + + 

11 E.pratensis  +   E.pratensis  + + + 

12 E.skrjabini  + +  E.skrjabini  +   

13 Discolaimus cylindricum   + + Discolaimus cylindricum    + 

14 Mesodorylaimus bastiani   +  Mesodorylaimus bastiani  + +  

15 M. meyli   + + M.meyli   + + 

16 Xiphinema americanum   + + Xiphinema americanum   + + 

17 X. index   + + X.index    + 

18 Drepanodorus laetificans    + Drepanodorus laetificans    + 

19 Mesorhabditis irregularis  +   Mesorhabditis irregularis  +  + 

20 Cephalobus persegnis +    Cephalobus persegnis   + + 

21 Panagrolaimus 

subelongatus 
 +   

Panagrolaimus 

subelongatus 

+ +   

22 Panagrolaimoides 

multidentatus 
  +  

Panagrolaimoides 

multidentatus 

+  +  

23 Aphelenchus avenae  + +  Aphelenchus avenae  + +  

24 A.cylindricaudatus  + +  A.cylindricaudatus  + + + 

25 Aphelenchoides parietinus +    Aphelenchoides parietinus +  +  

26 A.pusillus  +   A.pusillus  + +  

27 Tylenchus davainei  + +  Tylenchus davainei +  + + 

28 Aglenchus agricola  + + + Aglenchus agricola  + +  

29 Ditylenchus dipsaci + +   Ditylenchus dipsaci + +   

30 Ditylenchus intermedins + +   Ditylenchus intermedins  + +  

31 Pratylenchus pratensis +    Pratylenchus pratensis  + +  

32 P.coffee + +   P.coffee + +   

33 P.vulnus + +   P.vulnus  + +  

34 Tetylenchus clavicandatus   +  Tetylenchus clavicandatus   +  

35 Bolecdorus thyloctus  +   Bolecdorus thyloctus  +   

36 Helicotylenchus 

multicinctus 
 + +  

     

37 Paratylenchus 

macrophallus 
 +   

     

38 Merlinius bagdanovi-

katjanovi 
 +   

     

39 Merlinius quadrifer  +        

** + ** ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʠʜʳ  

 

ɺ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 7 ʚʠʜʦʚ (77 ʠʥʜʠʚʠʜʦʚ), ʠʟ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ (0-15 ʩʤ) ʨʠʟʦʩʬʝʨʳ ʧʦʯʚʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 27 ʚʠʜʦʚ (455 ʠʥʜʠʚʠʜʦʚ), ʠʟ 

ʩʨʝʜʥʝʛʦ ʩʣʦʷ (15-30 ʩʤ) 22 ʚʠʜʦʚ (298 ʠʥʜʠʚʠʜʦʚ) ʠ ʠʟ ʥʠʞʥʝʛʦ ʩʣʦʷ (35-50 ʩʤ) 12 ʚʠʜʦʚ (113 

ʠʥʜʠʚʠʜʦʚ) ʥʝʤʘʪʦʜ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʮʠʬʨ ʚʠʜʥʦ ʯʪʦ ʩʘʤʦʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʠʭ 

ʠʥʜʠʚʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʨʘʩʪʝʥʠʡ. ɸ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʤʩʣʦʝ ʨʠʟʦʬʝʨʳ ʧʦʯʚʳ.  

ʉʨʝʜʠ ʥʝʤʘʪʦʜ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʦʨʥʦʚʦʡ ʩʠʩʪʝʤʳ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʦʩʦʙʠ Ditylenchus 

dipsaci, D.intermedins, Pratylenchus coffee, P.vulnus ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʳ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʚʠʜʳ ʠ ʠʥʜʠʚʠʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʤ (0-15 ʩʤ) ʠ ʩʨʝʜʥʝʤ ʩʣʦʝ (15-30 ʩʤ) ʧʦʯʚʳ. ʅʘʧʨʠʤʝʨ 

ʚ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʝ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʚ ʚʝʨʭʥʝʤʩʣʦʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 455 ʠʥʜʠʚʠʜʦʚ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 27 ʚʠʜʘʤ. (69,2% ʦʪ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʚʠʜʦʚ ʠ 45,3% ʦʪ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ 



ʠʥʜʠʚʠʜʦʚ). ɺ ʵʪʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ ʚʠʜʳ Eudorylaimus microdorus, E.monhystera, 

E.parvus, E.pratensis, Aphelenchus cylindricaudatus Aglenchus agricola, Ditylenchus intermedinsʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʜʠʚʠʜʦʚ. ɸ ʚʠʜʳ Mesorhabditis irregularis, Aphelenchoides pusillus, 

Bolecdorus thyloctus, Helicotylenchus multicinctus ʙʳʣʳ ʦʙʥʘʨʫʞʝʥʳ ʨʝʞʝ. ɺʠʜʳ Mesorhabditis 

irregularis, Panagrolaimus subelongatus, Aphelenchoides pusillus, Bolecdorus thyloctus, Merlinius 

quadrifer ʙʳʣʳ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʦʝ ʧʦʯʚʳ. 

ɺ ʩʨʝʜʥʝʤ ʩʣʦʝ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 22 ʚʠʜʘ ʩ 298 ʠʜʠʚʠʜʘʤʠ. ʉʘʤʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʠʚʠʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʘʤ E.microdorus, E.obtusicaudatus 

E.monhystera, E.parvus, E, kirjanovae, Aphelenchus avenae. ʉʘʤʦʝ ʤʝʥʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʜʠʚʠʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʢ ʚʠʜʘʤ Mesodorylaimus meyli, Tetylenchus clavicandatus, 

Helicotylenchus multicinctus. 

ʀʟ ʥʠʞʥʝʛʦ ʩʣʦʷ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 12 ʚʠʜʦʚ ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ 113 

ʠʥʜʠʚʠʜʦʚ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʠʚʠʜʦʚ ʚ ʵʪʦʤ ʩʣʦʝ ʠʤʝʶʪ ʚʠʜʳ E.monhystera, 

E.obtusicaudatus, Xiphinema americanum, Xiphinema index. ʄʝʥʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʠʚʠʜʦʚ ʚ 

ʵʪʦʤ ʩʣʦʝ ʠʤʶʪ ʚʠʜʳ Drepanodorus laetificans, Aglenchus agricola. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʣʦʝ:Mesodorylaimus bastiani, 

Panagrolaimoides multidentatus, Tetylenchus clavicandatus, Merlinius quadrifer (15-30 ʩʤ) 

Drepanodorus laetificans (30-50 ʩʤ) [5, 6, 8]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʧʦ ʦʪʨʷʜʘʤ ʥʝʤʘʪʦʜʘ ʬʘʫʥʳ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʠʝ ʦʪʨʷʜʳ: ʦʪʨʷʜ Dorylaimida-17 ʚʠʜʦʚ, ʦʪʨʷʜ Rhabditida-5 ʚʠʜʦʚ, 

ʦʪʨʷʜ Tylenchida-17 ʚʠʜʦʚ, 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʙʠʟ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 35 ʚʠʜʦʚ. ʕʪʠ ʚʠʜʳ 

ʦʪʥʦʩʷʪʩʷ ʢ 2 ʢʣʘʩʩʘʤ (Adenophorea, Secernentea), 3 ʧʦʜʢʣʘʩʩʘʤ ʠ 3 ʦʪʨʷʜʘʤ. ʀʟ ʥʠʭ ʢ ʦʪʨʷʜʫ 

Dorylaimida ʦʪʥʦʩʷʪʩʷ 17 ʚʠʜʦʚ, ʢ ʦʪʨʷʜʫ Rhabditida 2 ʚʠʜʘ, ʢ ʦʪʨʷʜʫ Tylenchida 16 ʚʠʜʦʚ 

ʥʝʤʘʪʦʜ. ɺ ʩʦʩʪʘʚʝ ʬʘʫʥʳ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷʢ ʦʪʨʷʜʘʤ Dorylaimida (48,57 

%) ʠ Tylenchida (45,7 %). ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʠʥʜʠʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 

ʩʣʦʝ ʧʦʯʚʳ, ʩʘʤʦʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʠʥʜʠʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ 

ʨʘʩʪʝʥʠʡ. 

ɺ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʠʚʠʜʦʚ ʥʝʤʘʪʦʜ 

ʩʦʩʪʘʚʣʷʝʪ ʚʠʜʳ A. parietinus, ʠ P.coffee. ɸ ʠʥʜʠʚʠʜʳ ʚʠʜʦʚ D.dipsaci, ʠ M. Socialis ʩʦʩʪʘʚʣʷʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʠʟʦʩʬʝʨʥʦʛʦ ʩʣʦʷ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʝʤʘʪʦʜʘ ʬʘʫʥʳ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʦʯʚʝ. ɺ 

ʨʠʟʦʩʬʝʨʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚʠʜʳ Dorylaimus elengans, Eudorylaimus microdorus, E. monhystera, 

Xiphinema americanum, Merlinius quadrifer, Ditylenchus intermedius ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʚʦʠʭ 

ʠʥʜʠʚʠʜʦʚ ʩʯʠʪʘʶʪʩʷ ʜʦʤʠʥʘʥʪʥʳʤʠ. 

ɸ ʚʠʜʳ Xiphinema index, Discolaimus cylindricum, Tylenchus davainei, Aglenchus agricola, 

Criconemoides similis, Criconemoides pullum ʚʩʣʦʷʭ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʂʘʨʘʪʝʧʘ 

ʥʝʤʘʪʦʜʘʬʘʫʥʘ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʩʦʩʪʘʚʣʷʝʪ 39 ʚʠʜʦʚ, ʘ ʥʝʤʘʪʦʜʘʬʘʫʥʘ ʜʠʢʦʡ ʬʠʩʪʘʰʢʠ 35 

ʚʠʜʦʚ. ʋ ʦʙʦʠʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ (0-

15 ʩʤ) ʠ ʩʨʝʜʥʝʤ ʩʣʦʝ (15-30 ʩʤ) ʧʦʯʚʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʯʪʦ ʚ ʵʪʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʠʝ ʪʦʥʢʠʝ ʢʦʨʥʝʚʳʝ ʚʦʣʦʩʢʠ, ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ. ɸ ʪʘʢʞʝ 

ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʠʦʮʝʥʦʟʘʭ ʚ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʂʘʨʘʪʝʧʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʚʠʜʳ ʨʦʜʦʚ Xiphinema ʠ Criconemoides, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 

ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ.  
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NEMATODE FAUNA OF SO ME WILD FRUIT PLANTS  IN THE KARATEPA 

MOUNTAIN RANGE  

Qambarov S.S., Khakimov N.Kh. 

Samarkand State University. Samarkand 

 

2018-2019 in the Samarkand region, in the mountains of Karatepa in the Ettiuilisa massif, the 

nematode fauna of wild cogomindalya and wild pistachios were studied. During scientific work on 

the extraction of nematodes, Berimanôs ñFunnelò method was used. As a result of scientific work, it 

was determined that the nematodofauna of wild almonds and wild pistachios consist of 39 and 35 

species. Systematics: Type (Nematodes) 2 classes, 3 subclasses, and 3 orders Among the orders there 

are genera Dorylaimida and Tylenchida species Rhabditida. Species of nematodaphuna are unevenly 

distributed along the vegetative organs in the rhizosphere. 

Key words: Nematodafown, Dorylaimida, Tylenchida, almonds, pistachios, mountain, Karatepa. 
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ʆʎɽʅʂɸ ʄʋʊɸɻɽʅʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ʇʈʆʈʆʉʊʂʆɺ ɻʈɽʏʀʍʀ 

ʇʆʉɽɺʅʆʁ (FAGOPħRUM ESCUL£NTUM L.) ɺ ʊɽʉʊɽ ʕʁʄʉɸ 

ʇʨʦʢʦʧʯʫʢ ʊ.ʄ. 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʩʪʨʘʭʘʥʴ 

 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʤʫʪʘʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ 

ʧʦʩʝʚʥʦʡ (FagopĨrum escul®ntum L.) ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʚʝʩʪʥʦʡ ʤʠʢʨʦʙʥʦʡ ʪʝʩʪ ʩʠʩʪʝʤʳ ʕʡʤʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʵʢʩʪʨʘʢʪ ʧʨʦʨʦʩʪʢʦʚ ʚ 

ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 1-0,01 ʤʛ/ʤʣ ʥʝ ʦʙʣʘʜʘʣ ʤʫʪʘʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʩʪ ʕʡʤʩʘ, ʧʨʦʨʦʩʪʢʠ, ɻʨʝʯʠʭʘ ʧʦʩʝʚʥʘʷ, Salmonella typhimurium TA100.  

 

ʇʨʦʨʦʩʪʢʠ ï ʵʪʦ ʥʦʚʘʷ ʢʘʪʝʛʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʦʡ ʤʥʦʛʠʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʨʦʱʝʥʥʳʝ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ. ʀʟʥʘʯʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʝʤʷʥ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʨʦʩʪʢʘʭ ʨʘʩʱʝʧʣʷʶʪʩʷ 

ʜʦ ʤʦʥʦʤʝʨʦʚ. ɺʦ ʚʨʝʤʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ (ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʠʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʨʫʛʠʭ ï ʫʤʝʥʴʰʘʝʪʩʷ ʠʣʠ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ), ʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ 

ʥʝʙʝʣʢʦʚʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣʢʘ ʧʨʦʨʦʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ [5]. 

ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʪʨʠʧʩʠʥ ʠʥʛʠʙʠʪʦʨ, ʬʠʪʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʧʝʥʪʦʟʘʥ, ʪʘʥʠʥ, ʫʤʝʥʴʰʘʝʪʩʷ. ʄʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʨʘʩʪʘʥʠʷ, ʘ ʚ ʧʨʦʨʦʩʰʝʤ ʩʝʤʝʥʠ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʨʠʨʦʜʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, 

ʛʣʶʢʦʟʠʥʦʣʘʪʳ), ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʛʨʘʶʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʘʢʘ [4].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʤʫʪʘʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ 

(F.escul®ntum L.) ʚ ʪʝʩʪʝ ʕʡʤʩʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʢʪ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ (F.escul®ntum 

L.). 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʷ ɻʨʝʯʠʭʘ ʧʦʩʝʚʥʘʷ 

(F.escul®ntum L.). 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʪʨʘʢʪ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ (F.escul®ntum L.) ʙʳʣ 

ʧʨʠʛʦʪʦʚʣʝʥ ʚ ʪʨʸʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 1 ʤʛ/ʤʣ; 0,1 ʤʛ/ʤʣ; 0,01 ʤʛ/ʤʣ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʳʙʨʘʥʥʳʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʩʦʙʠʝʤ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ 

ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʘʛʘʨ [3]. ʅʠʞʥʠʡ ʘʛʘʨ ʨʘʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʘ ʚʝʨʭʥʠʡ ï ʚ ʧʨʦʙʠʨʢʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʪʝʩʪʝʨʥʦʤ ʰʪʘʤʤʝ Salmonella 

t. TA100, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʝʩʪʠ ʫʯʸʪ ʤʫʪʘʮʠʡ ʪʠʧʘ ʟʘʤʝʥʳ ʧʘʨ ʦʩʥʦʚʘʥʠʡ ʠ ʩʜʚʠʛʘ 

ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ. ɹʘʢʪʝʨʠʷ Salomonella t. ʷʚʣʷʝʪʩʷ ʤʫʪʘʥʪʦʤ, ʘʫʢʩʦʪʨʦʬʥʳʤ ʧʦ ʛʠʩʪʠʜʠʥʫ. 

ʉʫʱʥʦʩʪʴ ʪʝʩʪʘ ʕʡʤʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʚʳʟʳʚʘʪʴ ʦʙʨʘʪʥʳʝ 

ʤʫʪʘʮʠʠ ʫ ʪʝʩʪ-ʰʪʘʤʤʦʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʝʨʝʭʦʜʫ ʙʘʢʪʝʨʠʡ ʦʪ ʘʫʢʩʦʪʨʦʬʥʦʩʪʠ (his-) ʢ 

ʧʨʦʪʦʪʨʦʬʥʦʩʪʠ ʧʦ ʛʠʩʪʠʜʠʥʫ(his+) [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʪʝʩʪʠʨʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ʩʧʦʩʦʙʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʢʦʣʦʥʠʡ-ʨʝʚʝʨʪʘʥʪʦʚ, ʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʦʤ; ʝʩʣʠ ʞʝ 

ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʤʫʪʘʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ. ʄʫʪʘʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʶʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʦʣʦʥʠʡ, ʫ 

ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʣʘ ʦʙʨʘʪʥʘʷ ʤʫʪʘʮʠʷ ʢ ʧʨʦʪʦʨʪʨʦʬʥʦʩʪʠ ʧʦ ʛʠʩʪʠʜʠʥʫ(his+) [2]. 



ɹʘʢʪʝʨʠʘʣʴʥʫʶ ʩʫʩʧʝʥʟʠʶ Salmonella t. TA100 ʠ ʪʝʩʪʠʨʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ʜʦʙʘʚʣʷʣʠ ʚ 

ʚʝʨʭʠʥʠʡ ʘʛʘʨ, ʚ ʢʦʪʦʨʦʤ ʫʞʝ ʩʦʜʝʨʞʘʣʩʷ ʛʠʩʪʠʜʠʥ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦʙʳ ʙʘʢʪʝʨʠʷ 

ʩʤʦʛʣʘ ʚʳʞʠʪʴ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ. ɼʘʥʥʫʶ ʩʤʝʩʴ ʚʳʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʨʝʜʦʡ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʠʥʢʫʙʘʮʠʶ ʚ ʪʝʯʝʥʠʠ 48 ʯʘʩʦʚ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ÁC. 

ʇʦʩʣʝ ʯʝʛʦ ʦʮʝʥʠʚʘʣʠ ʤʫʪʘʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʧʫʪʸʤ ʧʦʜʩʯʸʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʘʟʠʜ ʥʘʪʨʠʷ (NaN3), ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ï 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ (ʅ2ʆ). ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʴ ï ʵʪʦ ʩʧʦʥʪʘʥʥʳʡ ʬʦʥ ʤʫʪʠʨʦʚʘʥʠʷ, 

ʩ ʥʠʤ ʠ ʩʨʘʚʥʠʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. 

ʉʧʫʩʪʷ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʦʠʟʚʝʣʠ ʧʦʜʩʯʸʪʳ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ, ʚʩʝ ʜʘʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʚ ʪʘʙʣʠʮʳ ʠ ʛʠʩʪʦʛʨʘʤʤʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ Salmonella t. TA100 ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ (ʇʂ) ʩʦʩʪʘʚʠʣʦ 

151Ñ7,3; ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ (ʆʂ) - 24Ñ13. ɺ ʜʠʘʛʨʘʤʤʘʭ ʜʘʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʝʡ ʨʘʩʧʦʣʘʛʘʣʠ ʧʦ ʢʨʘʷʤ, ʘ ʜʘʥʥʳʝ ʪʝʩʪʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʞʝ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ 

ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ (F.escul®ntum L.) ʙʳʣ ʚʳʯʠʩʣʝʥ ʤʫʪʘʛʝʥʥʳʡ ʠʥʜʝʢʩ (ʄʀ), 

ʚʝʣʠʯʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʥʘʩʢʦʣʴʢʦ ʜʘʥʥʳʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʧʨʝʚʳʰʘʶʪ ʜʘʥʥʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʀʤʝʥʥʦ ʧʦ ʚʝʣʠʯʠʥʝ ʄʀ ʜʝʣʘʣʦʩʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʠ ʤʫʪʘʛʝʥʥʦʩʪʠ ʫ ʪʝʩʪʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʄʀ ʜʣʷ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ (F.escul®ntum L.) ʩʦʩʪʘʚʠʣ 1,6; 1,6 ʠ 

1,25 ʜʣʷ ʪʨʸʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʫʪʘʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ 

(F.escul®ntum L.) 

 

ʄʀ ʧʨʦʨʦʩʪʢʦʚ ɻʨʝʯʠʭʠ ʧʦʩʝʚʥʦʡ (F.escul®ntum L.) ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 1-0,01 

ʤʛ/ʤʣ ʥʝ ʧʨʝʚʳʰʘʣ 2,5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ 

ʵʢʩʪʨʘʢʪ ʥʝ ʦʙʣʘʜʘʝʪ ʤʫʪʘʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʝʛʦ ʘʥʪʠʤʫʪʘʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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This study is devoted to the study of the mutagenic potential of seedlings of buckwheat (Fagopyrum 

escul®ntum L.) using the well-known Ames microbial test system. As a result of the study, it was found 

that the studied seedling extract in the concentration range from 1-0. 01 mg / ml did not have 

mutagenic potential. 

Key words: Ames test, seedlings, seed Buckwheat, Salmonella typhimurium TA100. 
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ʄɽʊɸɹʆʃʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ ʇʈʀ ʇʆʈɸɾɽʅʀʀ ɺɽʉʊʀɹʋʃʗʈʅʆɻʆ 

ɸʅɸʃʀɿɸʊʆʈɸ ʅɸ ʎɽʅʊʈɸʃʔʅʆʄ ʀ ʇɽʈʀʌɽʈʀʏɽʉʂʆʄ ʋʈʆɺʅʗʍ 

ɹʝʜʝʥʢʦ ɸ.ʉ. 

ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ (ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ), ʄʦʩʢʚʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠ ʧʦʨʘʞʝʥʠʝ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʘʢʪʫʘʣʴʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʥʝʚʨʦʣʦʛʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ ʠ ʚʨʘʯʝʡ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʩʪʠʙʫʣʷʨʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʤʝʪʘʙʦʣʠʯʩʝʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ 

ɼ, ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʧʘʨʢʦʩʠʟʤʘʣʴʥʦʝ ʧʦʟʠʮʠʦʥʥʦʝ 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ. 

 

ɻʦʣʦʚʦʢʨʫʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʦʙʨʘʱʝʥʠʷ ʢ ʥʝʚʨʦʣʦʛʫ. 

ʇʦʨʘʞʝʥʠʝ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤʦʢʦʤʣʝʢʩʘʤʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʧʦʥʪʘʥʥʳʤ, ʚʟʦʨ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʠʣʠ ʧʦʟʠʮʠʦʥʥʳʤ (ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʧʝʨʝʤʝʥʝ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ). ʊʘʢʘʷ 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʩʣʦʚʣʝʥʘ ʧʦʨʘʞʝʥʠʝʤ ʢʘʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʙʦʣʝʟʥʴ 

ʄʝʥʴʝʨʘ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʝ ʧʦʟʠʮʠʦʥʥʦʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʚʝʩʪʠʙʫʣʷʨʥʳʡ 

ʥʝʡʨʦʥʠʪ ʠ.ʪ.ʜ.), ʪʘʢ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʛʦ ʦʪʜʝʣʘ (ʚʝʩʪʠʙʫʣʷʨʥʘʷ ʤʠʛʨʝʥʴ, ʵʧʠʣʝʧʩʠʷ ʩ 

ʚʝʩʪʠʙʫʣʷʨʥʳʤʠ ʧʘʨʢʦʩʠʟʤʘʤʠ, ʦʯʘʛʠ ʩ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʫ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚʝʩʪʠʙʫʣʷʨʥʳʭ ʷʜʝʨ, 

ʚʠʩʦʯʥʦʡ ʢʦʨʳ ʣʠʙʦ ʬʣʦʢʢʫʣʦʥʦʜʫʣʷʨʥʦʡ ʟʦʥʳ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʩʦʩʪʦʷʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʢʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʙʦʣʝʟʥʴ ʄʝʥʴʝʨʘ ʯʘʩʪʦ ʩʦʯʝʪʘʪʝʪʩʷ ʩ 

ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʤʠʛʨʝʥʴʶ), ʯʪʦ ʢʦʩʚʝʥʥʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʫ ʵʪʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʙʱʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

ɺʳʷʚʣʝʥʥʫʶ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʝʬʠʮʠʪʦʤ ʚʠʪʘʤʠʥʘ ɼ ʠ ʨʘʟʚʠʪʠʝʤ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʘʨʢʦʩʠʟʤʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʥʦʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʩ ʚʣʠʷʥʠʝʤ 

ʚʠʪʘʤʠʥʘ ɼ ʥʘ ʢʘʣʴʮʠʝʚʦ-ʬʦʩʬʦʨʥʳʡ ʦʙʤʝʥ. ʅʦ ʵʪʦ ʚʣʠʷʥʠʝ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʚʣʠʷʥʠʠ ʜʝʬʮʠʪʘ ʚʠʪʘʤʠʥʘ ɼ ʥʘ ʙʦʣʝʟʥʴ ʄʝʥʴʝʨʘ, 

ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʥʝʡʨʦʥʠʪ, ʤʠʛʨʝʥʴ. ʆʜʥʘʢʦ ʚʠʪʘʤʠʥ ɼ ʦʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ 

ʵʬʬʝʢʪʦʤ, ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʝʬʠʮʠʪʦʤ ʚʠʪʘʤʠʥʘ ɼ ʠ ʧʦʨʘʞʝʥʠʷ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʵʪʠʤ ʬʘʢʪʦʨʦʤ.  

ɼʨʫʛʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʬʝʨʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ 

ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʦʤʦʮʠʩʪʝʠʥʘ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ 

ʛʠʧʝʨʛʦʤʦʮʠʩʪʝʠʥʝʤʠʠ ʟʘʤʝʜʣʝʥʠʝ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ ɼʇʇɻ, ʯʪʦ 

ʥʝ ʩʦʦʪʚʝʪʩʚʫʝʪ ʢʦʥʮʝʧʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ɼʇʇɻ ʦʜʥʦ ʩʦʩʪʦʷʥʠʡ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤʥʦʤʫ ʦʩʪʝʦʧʦʨʦʟʫ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʬʘʢʪʳ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʦʩʷʪ ʩʣʠʰʢʦʤ 

ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ 

ʦʩʤʳʩʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʣʘʥʠʨʫʶ ʩʨʘʚʥʠʪʴ ʫʨʦʚʥʠ ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥʘ ɼ ʠ 

ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʨʝʜʠ ʜʚʫʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ 



ʩʝʙʷ ʮʝʥʪʨʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ: ʚʝʩʪʠʙʫʣʷʨʥʘʷ ʤʠʛʨʝʥʴ, 

ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʟʠʮʠʦʥʥʦʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʧʦʩʣʝʜʩʪʚʠʷ ʆʅʄʂ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ 

(ʚʝʩʪʠʙʫʣʷʨʥʳʝ ʷʜʨʘ, ʬʣʦʢʢʫʣʦʥʦʜʫʣʷʨʥʘʷ ʟʦʥʘ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ: ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʥʝʡʨʦʥʠʪ, ʙʦʣʝʟʥʴ 

ʄʝʥʴʝʨʘ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʝ ʧʦʟʠʮʠʦʥʥʦʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ (ɼʇʇɻ). 
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PH ʄɽʊʈʀʗ ʇʀʑɽɺʆɼɸ ɺ ɼʀɸɻʅʆʉʊʀʂɽ ɹʆʃʔʅʓʍ ʉ ʈɽʌʃʖʂʉ 

ʕɿʆʌɸɻʀʊʆʄ, ʆʉʃʆɾʅɪʅʅʓʄ ɻɸʉʊʈʆʂɸʈɼʀɸʃʔʅʓʄ ʉʀʅɼʈʆʄʆʄ 

ɺʦʝʚʦʜʠʥʘ ɸ.ɸ. 

ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ Ph-ʤʝʪʨʠʠ 

ʧʠʱʝʚʦʜʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʴʥʳʭ ʩ ʨʝʬʣʶʢʩ ʵʟʦʬʘʛʠʪʦʤ, ʦʩʣʦʞʥʸʥʥʳʤ ʛʘʩʪʨʦʢʘʨʜʠʘʣʴʥʳʤ 

ʩʠʥʜʨʦʤʦʤ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ Ph 

ʤʝʪʨʠʠ ʧʠʱʝʚʦʜʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʴʥʳʭ ʩ ʨʝʬʣʶʢʩ ʵʟʦʬʘʛʠʪʦʤ, ʦʩʣʦʞʥʸʥʥʳʤ 

ʛʘʩʪʨʦʢʘʨʜʠʘʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʚʦʜ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ Ph- ʤʝʪʨʠʶ ʧʠʱʝʚʦʜʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʴʥʳʭ ʩ ʨʝʬʣʶʢʩ 

ʵʟʦʬʘʛʠʪʦʤ, ʦʩʣʦʞʥʸʥʥʳʤ ʛʘʩʪʨʦʢʘʨʜʠʘʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʤʝʪʦʜ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Ph-ʤʝʪʨʠʷ ʧʠʱʝʚʦʜʘ, ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ, ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪ. 

 

ɺʦʧʨʦʩ ʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʸʥʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʙʦʣʴʥʳʭ ʩ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʦʤ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʝʜʨʝʥʠʝ ʚʩʸ 

ʙʦʣʝʝ ʥʦʚʳʭ ʘʥʪʠʩʝʢʨʝʪʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʦʢʠʥʝʪʝʪʠʢʦʚ, ʪʘʢʪʠʢʘ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʤʥʦʛʦʦʙʨʘʟʥʘ ʠ ʯʘʩʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʯʥʦʡ ʪʦʣʴʢʦ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʧʠʱʝʚʦʜʘ.  

ʄʥʦʛʦʣʝʪʥʠʡ ʤʠʨʦʚʦʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʝʜʫʱʝʡ ʨʦʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʠʭ ʥʘʨʘʩʪʘʶʱʝʡ ʠʥʚʘʟʠʚʥʦʩʪʠ ʠ ʩʪʨʝʤʣʝʥʠʠ ʢ ʤʦʨʬʦ-ʪʦʧʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʞʝ ʚʳʨʘʞʝʥʥʳʡ 

ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʝʬʣʶʢʩ. ɹʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʩʢʨʳʪʦʤ ʪʝʯʝʥʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʥʝʧʠʱʝʚʦʜʥʳʭ ʝʸ ʧʨʦʷʚʣʝʥʠʷʭ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʠʟʥʘʸʪʩʷ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤ. 

ɺʦʧʨʦʩ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʫʪʦʯʥʦʡ ph ʤʝʪʨʠʠ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʦʙʩʫʞʜʘʣʩʷ ʥʝ ʨʘʟ. ʉʦʚʝʨʰʝʥʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ph- ʤʝʪʨʠʷ ï ʥʘʠʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʘ. ʆʥʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʯʘʩʪʦʪʫ, ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʨʝʬʣʶʢʩʘ, ʧʠʱʝʚʦʜʥʳʡ ʢʣʠʨʝʥʩ ʠ ʩʪʝʧʝʥʴ ʜʝʢʦʤʧʝʥʩʘʮʠʠ 

ʟʘʤʳʢʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ [1, ʩ.3]. ʆʜʥʘʢʦ ʠʟʦʣʠʨʦʚʘʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʪʴ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʵʟʦʬʘʛʠʪʘ ʠ ʷʚʣʷʝʪʩʷ 

ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤ ʚ ʩʣʫʯʘʝ ʟʘʙʨʦʩʘ ʩʤʝʰʘʥʥʦʛʦ ʨʝʬʣʶʢʪʘʪʘ (ʞʝʣʫʜʦʯʥʳʡ ʩʦʢ, ʞʝʣʯʴ, 

ʣʠʟʦʮʠʪʠʥ ʠ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʝ ʵʥʟʠʤʳ) [2]. 

ʉʫʪʦʯʥʘʷ ph ʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ, ʧʨʠ ʩʢʨʳʪʦʤ ʝʛʦ ʪʝʯʝʥʠʠ,ʩʢʨʳʪʦʤ ʝʛʦ ʪʝʯʝʥʠʠ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠʟʥʘʢʠ 



ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʣʠʟʠʩʪʦʡ ʧʠʱʝʚʦʜʘ ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3, ʩ. 477-488]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʫʪʦʯʥʦʡ ph-ʤʝʪʨʠʠ 

ʧʠʱʝʚʦʜʘ ʤʳ ʤʦʞʝʤ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʳʭ ʨʝʬʣʶʢʩʦʚ, ʠʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʠʱʝʚʦʜʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʘ ʪʘʢʞʝ ʯʸʪʢʠʡ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʛʜʝ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʠʱʝʚʦʜʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʩʣʦʛʦ 

ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʠʣʠ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ, ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʠʱʝʚʦʜʥʦʛʦ 

ʢʣʠʨʝʥʩʘ[4, ʩ. 208]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ Ph-ʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ, ʥʝʦʙʭʦʜʠʤʘ 

ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʦʨʦʜʦʚ. ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ph-ʟʦʥʜʘ ʧʦʤʝʱʘʝʪʩʷ ʩʪʨʦʛʦ ʥʘ 

5 ʩʤ ʚʳʰʝ ʥʠʞʥʝʛʦ ʧʠʱʝʚʦʜʥʦʛʦ ʩʬʠʥʢʪʝʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 3, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ph ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʦʥʮʝʚʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʚ ʦʙʣʘʩʪʠ ʪʝʣʘ ʞʝʣʫʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʙʦʣʝʝ ʚʘʞʥʘʷ, ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ.ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʨʝʤʝʥʠ ph 

ʚʥʫʪʨʠ ʧʠʱʝʚʦʜʘ ʤʝʥʝʝ 4: ʯʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪʳ ʥʘ ʩʣʠʟʠʩʪʫʶ 

ʦʙʦʣʦʯʢʫ ʧʠʱʝʚʦʜʘ, ʪʝʤ ʯʘʱʝ ʩʠʤʧʪʦʤʳ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʙʝʩʧʦʢʦʷʪ ʙʦʣʴʥʳʭ. 

ɺ ʥʦʨʤʝ ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ ʧʠʱʝʚʦʜʘ ph ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 6.0. ʇʨʠ ʩʫʪʦʯʥʦʤ ph-

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ ʢ ʧʦʢʘʟʘʥʠʷʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʩʠʤʧʪʦʤʘʪʠʢʝ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ, ʧʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ ʵʧʠʟʦʜʳ, ʧʨʠ ʢʦʪʦʨʳʭ ph ʤʝʥʝʝ 4. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ ph 4 ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ çʧʦʨʦʛʦʚʳʡè 

ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʙʦʣʴʥʳʭ ʩ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʦʤ ʠ 

ʟʜʦʨʦʚʳʭ. ʊʘʢʞʝ ʧʨʠ ʨh ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ 4 ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʩʠʥ ï ʥʘʠʙʦʣʝʝ 

ʘʛʨʝʩʩʠʚʥʳʡ ʧʦʚʨʝʞʜʘʶʱʠʡ ʬʘʢʪʦʨ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʜʣʠʪʝʣʴʥʦʡ ph ʤʝʪʨʠʠ ʧʠʱʝʚʦʜʘ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʠ 

ʙʦʣʝʝ, ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ:  

¶ ʦʮʝʥʢʘ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ph ʥʠʞʝ 4, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʬʣʶʢʩʦʤ; 

¶ ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʬʣʶʢʩʦʚ ʟʘ ʩʫʪʢʠ, ʛʜʝ ph ʥʠʞʝ 4; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʨʝʬʣʶʢʩʦʚ ʩ ph ʥʠʞʝ 4, ʛʜʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦʨʝʬʣʶʢʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 5 ʤʠʥʫʪ; 

¶ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ph ʥʠʞʝ 4: ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪʝʣʘ ʧʘʮʠʝʥʪʘ ʠ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ; 

¶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʨʝʬʣʶʢʩʘ, ʛʜʝ ph ʥʠʞʝ 4. 

ʅʦʨʤʘʣʴʥʘʷ ph ʛʨʘʤʤʘ ʚ ʧʠʱʝʚʦʜʝ ʧʨʠ ʝʸ 24 ʯʘʩʦʚʦʤ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ, ʩʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ ʨʝʬʣʶʢʩʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 24-ʯʘʩʦʚʦʡ ʨʅ-ʤʝʪʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ J.R. 

Jamieson, H.J. Stein, T.R. DeMeester [5] ʠ ʦʪʨʘʞʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

 

ʊʘʙʣʠʮʘ 1. ʅʦʨʤʘʣʴʥʘʷ ph ʛʨʘʤʤʘ ʚ ʧʠʱʝʚʦʜʝ ʧʨʠ ʝʸ 24 ʯʘʩʦʚʦʤ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ 

ʇʦʢʘʟʘʪʝʣʠ ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʄʝʜʠʘʥʘ ʄʠʥʠʤʘʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ 

ʄʘʢʩʠʤʘʣʴʥ

ʘʷ ʚʝʣʠʯʠʥʘ 

95% ʠʥʪʝʨʚʘʣ 

(ʥʦʨʤʘʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ) 

ɺʨʝʤʷ ʩ ph<4, 

ʦʙʱʝʝ, % 

1.51 1.4 1.2 0 6.0 4.45 

ɺʨʝʤʷ ʩ ph<4, ʩʪʦʷ 

% 

2.2 2.3 1.6 0 9.3 8.4 

ɺʨʝʤʷ ʩ ph<4,ʣʝʞʘ,  0.6 1.0 0.1 0 4.0 3.5 

ʏʠʩʣʦ ʨʝʬʣʶʢʩʦʚ ʩ 

ph<4 

19.0 12.8 16.0 2.0 56.0 46.9 



ʏʠʩʣʦ ʨʝʬʣʶʢʩʦʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪ

ʴʶ ʙʦʣʝʝ 5 ʤʠʥ 

0.8 1.2 0 0 5.0 3.5 

ʅʘʠʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʨʝʬʣʶʢʩ, ʤʠʥ 

6.7 7.9 4.0 0 46.0 19.8 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʩʫʪʦʯʥʦʡ ph ʤʝʪʨʠʠ, ʫ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʩ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ ʠ 

ʥʘʣʠʯʠʝʤ ʩʠʤʧʪʦʤʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ DeMester (1992 ʛʦʜ) ʟʘʯʘʩʪʫʶ ʢʣʘʜʫʪʩʷ ʨʦʩʩʠʡʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚ ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʨʝʬʣʶʢʩʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ɸ.ɺ. ʄʝʜʚʝʜʝʚ, 

ɽ.ʀ. ʐʤʝʣʸʚ ʧʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 64 ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʘ [6], ʛʨʘʜʘʮʠʶ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʨʝʬʣʶʢʩʘ ʧʨʦʚʝʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 24-ʯʘʩʦʚʦʡ ʨʅ-ʤʝʪʨʠʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʫʢʘʟʘʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ DeMester (1992 ʛʦʜ) (ʪʘʙʣʠʮʘ ˉ2). 

 

ʊʘʙʣʠʮʘ 2. ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʨʝʬʣʶʢʩʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 24 ʯʘʩʦʚ ʨʅ-ʤʝʪʨʠʠ [5] 

ʇʦʢʘʟʘʪʝʣʠ ʥʦʨʤʘ ʈʕ ʣʝʛʢʦʝ ʪʝʯʝʥʠʝ ʈʕ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ɺʳʨʘʞʝʥʥʳʡ ʈʕ 

ɺʨʝʤʷ ʩ ph<4, ʦʙʱʝʝ, % 4.5 ʆʪ 4.5 ʜʦ 6.0 ʆʪ 6.0 ʜʦ 7.5 ɺʳʰʝ 7.5 

ɺʨʝʤʷ ʩ ph<4, ʩʪʦʷ % 8.4 ʆʪ 8.4 ʜʦ 9.3 ʆʪ 9.3 ʜʦ 10.2  ɺʳʰʝ 10.2 

ɺʨʝʤʷ ʩ ph<4,ʣʝʞʘ,  3.5 ʆʪ 3.5 ʜʦ 4.0 ʆʪ 4.0 ʜʦ 4.5 ɺʳʰʝ 4.5 

ʏʠʩʣʦ ʨʝʬʣʶʢʩʦʚ ʩ ph<4 47 ʆʪ 47 ʜʦ 56 ʆʪ 56 ʜʦ 67 ɺʳʰʝ 67 

ʏʠʩʣʦ ʨʝʬʣʶʢʩʦʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʤʠʥ 

3.5 ʆʪ 3.5 ʜʦ 4.0 ʆʪ 4.0 ʜʦ 6.5  ɺʳʰʝ 6.5 

ʅʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʨʝʬʣʶʢʩ, ʤʠʥ 

20 ʆʪ 20 ʜʦ 46 ʆʪ 46 ʜʦ 66 ɺʳʰʝ 66 

 

ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʬʣʶʢʩʦʚ ʩ ʦʱʫʱʝʥʠʷʤʠ 

ʙʦʣʴʥʦʛʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʯʠʪʘʪʴ ʠʥʜʝʢʩ ʩʠʤʧʪʦʤʘ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʘ 

ʩʠʤʧʪʦʤʦʚ ʚ ʧʨʦʮʝʥʪʘʭ (%), ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʬʣʶʢʩʘ, ʢ 

ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩʠʤʧʪʦʤʦʚ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʷʟʴ ʠʤʝʶʱʝʛʦʩʷ ʫ ʙʦʣʴʥʦʛʦ 

ʩʠʤʧʪʦʤʘ (ʟʘʛʨʫʜʠʥʥʘʷ ʙʦʣʴ, ʧʨʠʩʪʫʧʳ ʘʩʪʤʳ ʠ ʜʨʫʛʠʝ) ʩ ʥʘʣʠʯʠʝʤ ʨʝʬʣʶʢʩʘ. ʌʦʨʤʫʣʘ ʜʣʷ 

ʨʘʩʯʸʪʘ ʠʥʜʝʢʩʘ ʩʠʤʧʪʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʣʦʞʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʀʥʜʝʢʩ ʩʠʤʧʪʦʤʘ = ʯʠʩʣʦ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ph< 4 / ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʧʪʦʤʦʚ * 100 

%. 

ʉʚʷʟʴ ʩʠʤʧʪʦʤʘ ʩ ʨʝʬʣʶʢʩʦʤ ʩʯʠʪʘʝʪʩʷ ʜʦʢʘʟʘʥʥʦʡ, ʝʩʣʠ ʧʨʦʮʝʥʪ (%) ʠʥʜʝʢʩʘ 

ʩʠʤʧʪʦʤʘ ʩʦʩʪʘʚʣʷʝʪ 75-100%. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʥʝʝ 25%, ʪʦ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ 

ʚʦʟʥʠʢʘʝʪ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʬʣʶʢʩʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʠʞʥʝʛʦ ʧʠʱʝʚʦʜʥʦʛʦ ʩʬʠʥʢʪʝʨʘ, ʚʳʷʚʣʝʥʠʝ ʝʛʦ 

ʛʠʧʦʪʦʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʂʝʷ, ʦʧʠʩʘʥʥʳʡ ʚ 1977 ʛʦʜʫ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ 

ʠʩʯʠʩʣʷʝʪʩʷ ʧʨʦʮʝʥʪ ʚʨʝʤʝʥʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ph ʥʘʭʦʜʠʣʩʷ ʤʝʞʜʫ 5 ʠ 4, 4 ʠ 3, 3 ʠ 2, 

2 ʠ 1. ʆʙʱʘʷ ʩʫʤʤʘ ʚʩʝʭ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʢʘʟʘʪʝʣʴ ʂʝʷ.  

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ph ʤʝʪʨʠʷ ʠʤʝʝʪ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʨʝʬʣʶʢʩʥʳʭ 

ʦʧʝʨʘʮʠʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʫ ʧʘʮʠʝʥʪʘ ʝʩʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ, ʥʦ ʝʩʪʴ ʦʪʩʫʪʩʪʚʠʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʬʫʥʜʦʧʣʠʢʘʮʠʦʥʥʦʡ ʤʘʥʞʝʪʢʠ 

ʨʝʥʛʝʥʦʣʦʛʠʯʝʩʢʠ ʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠ[7]. 



ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʪʦʯʥʘʷ 

ʨʅ-ʤʝʪʨʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦ ʧʨʘʚʫ, ʧʨʠʟʥʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʘʪʘʮʠʜʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʦʥʦʚʦʡ ʧʦʤʧʳ, 

ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʬʣʶʢʩʘ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʧʠʱʝʚʦʜʘ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʠʪʴ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʨʝʬʣʶʢʩʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʅʝ ʩʪʘʚʷ ʧʦʜ ʩʦʤʥʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʨʝʬʣʶʢʩ-ʵʟʦʬʘʛʠʪʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʜʦʣʞʥʘ 

ʧʨʦʚʦʜʠʪʴʩʷ çʢʦʤʧʣʝʢʩʥʦè, ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ 24-ʯʘʩʦʚʦʡ ʩʫʪʦʯʥʦʡ ʨʅ-ʤʝʪʨʠʠ.  
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PH METER OF THE ESOPHA GUS IN THE DIAGNOSIS OF PATIENTS WITH 

REFLUX ESOPHAGITIS, COMPLICATED BY GASTR OCARDIALNY SYNDROME  

Voevodina A. A. 

I. M. Sechenov first Moscow state medical University, Moscow 

This publication discusses the possibility of using esophageal Ph-metry in the diagnosis of patients 

with reflux esophagitis complicated by gastrocardialny syndrome. The purpose of the study is to study 

the possibility of using esophageal Ph metric in the diagnosis of patients with reflux esophagitis, 

complicated by gastrocardialny syndrome, and the effectiveness of its use. The research is based on 

the use of such scientific methods as system-structural analysis, synthesis, and comparative research 

methods. The conclusion formulated by the results of the study is that the pH-metric of the esophagus 

in the diagnosis of patients with reflux esophagitis, complicated by gastrocardialny syndrome, can 

be considered as the most informative method in the diagnosis and evaluation of the effectiveness of 

conservative treatment. 

Key words: esophageal Ph-metric, diagnosis, treatment, reflux esophagitis.   
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ɺʃʀʗʅʀɽ ʂʆʄʇʔʖʊɽʈɸ, ʊɽʃɽʌʆʅɸ ʀ ʊɽʃɽɺʀɿʆʈɸ ʅɸ ɺʓʉʐʋʖ 

ʅɽʈɺʅʋʖ ɼɽʗʊɽʃʔʅʆʉʊʔ 

ɽʨʦʬʝʝʚʘ ɽ.ʃ., ʈʝʜʴʢʠʥʘ ʀ.ɽ. 

ʂʠʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʨʦʚ 

 

ʆʮʝʥʠʣʠ ʚʣʠʷʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʪʝʣʝʬʦʥʘ ʠ ʪʝʣʝʚʠʟʦʨʘ ʥʘ ʚʳʩʰʫʶ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʦʙʲʝʤ ʚʥʠʤʘʥʠʷ, 

ʚʥʝʰʥʝʝ ʪʦʨʤʦʞʝʥʠʝ, ʫʩʣʦʚʥʦʝ ʪʦʨʤʦʞʝʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʦʝ ʪʦʨʤʦʞʝʥʠʝ, ʫʨʦʚʝʥʴ 

ʜʝʧʨʝʩʩʠʠ. 

 

ʄʝʪʦʜʳ. 

 ʊʝʩʪ ʉʧʠʣʙʝʨʛʝʨʘ (State-Trait Anxiety Inventory, STAI) 

ʆʙʦʨʫʜʦʚʘʥʠʝ. ʊʝʩʪ ʉʧʠʣʙʝʨʛʝʨʘ ʩʦʩʪʦʠʪ ʠʟ 20 ʚʳʩʢʘʟʳʚʘʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʪʨʝʚʦʞʥʦʩʪʠ ʢʘʢ ʩʦʩʪʦʷʥʠʶ (ʩʦʩʪʦʷʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʨʝʘʢʪʠʚʥʘʷ ʠʣʠ ʩʠʪʫʘʪʠʚʥʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ) ʠ ʠʟ 20 ʚʳʩʢʘʟʳʚʘʥʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʢʘʢ ʜʠʩʧʦʟʠʮʠʠ, ʣʠʯʥʦʩʪʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʠ (ʩʚʦʡʩʪʚʦ ʪʨʝʚʦʞʥʦʩʪʠ). 

ʎʝʣʴ: ʦʮʝʥʠʪʴ ʣʠʯʥʦʩʪʥʫʶ ʠ ʨʝʘʢʪʠʚʥʫʶ ʪʨʝʚʦʞʥʦʩʪʴ 

 ʊʘʙʣʠʮʳ ʇʣʘʪʦʥʦʚʘ-ʐʫʣʴʪʝ 

ʆʙʦʨʫʜʦʚʘʥʠʝ. ʊʘʙʣʠʮʘ ʐʫʣʴʪʝ - ʪʘʙʣʠʮʘ ʩʣʫʯʘʡʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʯʠʩʝʣ, ʦʙʳʯʥʦ 

ʨʘʟʤʝʨʦʤ 5x5 ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʮʠʬʨ ʠ ʙʫʢʚ. 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʚʥʠʤʘʥʠʷ 

 ʈʘʙʦʪʘ ʩ ʢʦʨʨʝʢʪʫʨʥʳʤ ʪʝʢʩʪʦʤ ɸʥʬʠʤʦʚʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ. ʂʦʨʨʝʢʪʫʨʥʳʝ ʪʝʢʩʪʳ ɸʥʬʠʤʦʚʘ, ʩʝʢʫʥʜʦʤʝʨ, ʢʘʨʘʥʜʘʰ, ʨʝʟʠʥʢʘ. 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʦʨʤʦʞʝʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʨʨʝʢʪʫʨʥʦʡ ʧʨʦʙʳ. 

 ʐʢʘʣʘ ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ. ʊʝʩʪ-ʦʧʨʦʩʥʠʢ ʜʝʧʨʝʩʩʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 21 ʚʦʧʨʦʩ-ʫʪʚʝʨʞʜʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʞʘʣʦʙ. ʂʘʞʜʳʡ ʧʫʥʢʪ ʦʧʨʦʩʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 4-5 

ʫʪʚʝʨʞʜʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ/ʩʠʤʧʪʦʤʘʤ ʜʝʧʨʝʩʩʠʠ. ʕʪʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʩʠʤʧʪʦʤʘ ʚ ʦʙʱʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʠ 

ʎʝʣʴ: ʜʠʘʛʥʦʩʪʠʢʘ ʫʨʦʚʥʷ ʜʝʧʨʝʩʩʠʠ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʝ ʦʧʳʪʳ ʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ, ʠʩʧʳʪʫʝʤʳʝ ʧʨʦʭʦʜʠʣʠ ʊʘʙʣʠʮʫ ʇʣʘʪʦʥʦʚʘ-ʐʫʣʴʪʝ. ɹʳʣʠ ʩʜʝʣʘʥʳ ʪʨʠ 

ʧʨʦʙʳ: ʩ ʫʪʨʘ, ʚʝʯʝʨʦʤ ʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʪʝ, ʢʪʦ ʦʛʨʘʥʠʯʠʣ ʩʝʙʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ ʥʘ ʩʫʪʢʠ, ʫʣʫʯʰʠʣʠ ʩʚʦʡ ʨʝʟʫʣʴʪʘʪ ʚʦ 2 ʠ 3 ʧʨʦʙʝ. ɺ ʩʨʝʜʥʝʤ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1 ʧʨʦʙʦʡ, ʫʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʚʳʩʠʣʠ ʨʝʟʫʣʴʪʘʪ ʥʘ 8,55ʩ. (ʇʨʦʙʘ ʩ ʫʪʨʘ 

34,55, ʚʝʯʝʨʦʤ 29,95, ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 26).  

ʀʩʧʳʪʫʝʤʳʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʠʢʫ ʚʝʩʴ ʜʝʥʴ ʪʘʢʞʝ ʫʣʫʯʰʠʣʠ ʨʝʟʫʣʴʪʘʪ, ʥʦ 

ʚʩʝʛʦ ʥʘ 2,4 ʩ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʫʤʝʥʴʰʘʝʪʩʷ 

ʦʙʲʝʤ ʚʥʠʤʘʥʠʷ. 

ɼʘʣʝʝ ʠʩʧʳʪʫʝʤʳʝ ʧʨʦʭʦʜʠʣʠ ʪʝʩʪ ʉʧʠʣʙʝʨʛʘ ʥʘ ʣʠʯʥʦʩʪʥʫʶ ʠ ʩʠʪʫʘʪʠʚʥʫʶ 

ʪʨʝʚʦʞʥʦʩʪʴ. ʈʘʟʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩ ʫʪʨʘ, ʚʝʯʝʨʦʤ ʠ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʜʝʥʴ ʫ ʣʠʮ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ, ʠ ʫ ʪʝʭ, ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʣ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ. 



ʇʨʘʚʜʘ ʫ ʪʝʭ, ʢʪʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʭʥʠʢʫ, ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʥʠʟʠʣʩʷ ʢ 

ʚʝʯʝʨʫ ʠ ʧʦʜʥʷʣʩʷ ʢ ʫʪʨʫ, ʘ ʫ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʚʝʯʝʨʦʤ ʥʝʤʥʦʛʦ ʧʦʚʳʩʠʣʩʷ, ʥʦ ʩ ʫʨʘ ʩʥʠʟʠʣʩʷ. 

ʕʪʦ ʜʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʢʠ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʛʦ 

ʣʠʯʥʦʩʪʥʫʶ ʪʨʝʚʦʞʥʦʩʪʴ, ʦʜʥʘʢʦ ʥʘ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝʤʥʦʛʦ ʩʢʘʟʳʚʘʝʪʩʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʢʠ ʩʥʘʯʘʣʘ ʨʘʩʩʣʘʙʣʷʝʪ, ʥʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʫʞʝ ʥʘʯʠʥʘʝʪ ʥʘʧʨʷʛʘʪʴ, ʪʘʢ 

ʢʘʢ ʯʝʣʦʚʝʢ ʧʝʨʝʩʪʘʝʪ ʞʠʪʴ ʧʦ ʧʨʠʚʳʯʥʦʤʫ ʩʪʝʨʝʦʪʠʧʫ ʠ ʵʪʦ ʝʤʫ ʥʝ ʥʨʘʚʠʪʩʷ. 

 

ʊʘʙʣʠʮʘ. ʇʦʢʘʟʘʪʝʣʠ ʪʝʩʪʘ ʉʧʠʣʙʝʨʛʘ 

 ʋʪʨʦ ɺʝʯʝʨ ʉʣ. ʜʝʥʴ 

ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ 

37,45 36,1 37 

ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ 

43,2 43,35 43,02 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ 

40,5 39,2 38,5 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ 

48,6 48 47,05 

 

ʇʦ ʰʢʘʣʝ ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʙʦʠʭ ʧʨʦʙʘʭ ʫʤʝʥʴʰʘʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ 

ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʫ ʣʠʮ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʪʝʭʥʠʢʫ, ʩʪʘʥʦʚʠʪʩʷ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʫ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ. 

 

ʊʘʙʣʠʮʘ. ʇʦʢʘʟʘʪʝʣʠ ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ 

 ʋʪʨʦ  ɺʝʯʝʨ  ʉʣ. ʜʝʥʴ 

ɹʝʟ ʪʝʭʥʠʢʠ 4,25 1,95 1,6 

ʉ ʪʝʭʥʠʢʦʡ 5 4 3,9 

 

ʇʦ ʰʢʘʣʘʤ ʢʦʛʥʠʪʠʚʥʦ-ʘʬʬʝʢʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʦʢʘʟʘʪʝʣʠ 

ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʫʤʝʥʴʰʘʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ. 

ɺ ʩʨʝʜʥʝʤ, ʫ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʥʝʪ ʧʨʦʷʚʣʝʥʠʷ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ. ʅʘʣʠʯʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʢʠ ʣʠʰʴ ʥʝʤʥʦʛʦ ʚʣʠʷʝʪ ʥʘ ʯʝʣʦʚʝʢʘ. ʋ ʪʝʭ, ʢʪʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʭʥʠʢʫ, 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʦʡ ʛʨʫʧʧʦʡ. ɿʥʘʯʠʪ, ʦʪʜʳʭ ʦʪ 

ʛʘʜʞʝʪʦʚ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʩʠʭʠʢʝ ʯʝʣʦʚʝʢʘ. 

ʇʦʩʣʝʜʥʠʡ ʦʧʳʪ ʙʳʣ ʩ ʢʦʨʨʝʢʪʫʨʥʳʤ ʪʝʢʩʪʦʤ ɸʥʬʠʤʦʚʘ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʚʥʝʰʥʝʛʦ, ʫʩʣʦʚʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ ʫ ʛʨʫʧʧʳ, ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʚʰʝʡ ʪʝʭʥʠʢʫ. ʇʦʢʘʟʘʪʝʣʠ ʫ ʪʝʭ, ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʣ, ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʪʦʨʤʦʞʝʥʠʷ 

ʩʥʘʯʘʣʘ ʚʦʟʨʘʩʪʘʶʪ ʢ ʚʝʯʝʨʫ, ʟʘʪʝʤ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʪʨʫ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢ ʚʝʯʝʨʫ ʤʦʟʛ ʟʘʤʝʪʥʦ ʧʝʨʝʛʨʫʞʘʝʪʩʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʠʞʝ, ʘ ʫʨʦʚʝʥʴ ʪʦʨʤʦʞʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ. ʃʠʮʘ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ 

ʪʝʭʥʠʢʫ, ʢ ʚʝʯʝʨʫ ʥʝ ʠʩʪʦʱʝʥʳ, ʠ ʠʭ ʤʦʟʛ ʩʪʘʣ ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʦʪ 

ʪʝʭʥʠʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʙʨʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

ɺʳʚʦʜʳ: 

 ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʝʭʥʠʢʠ ʦʙʲʝʤ ʚʥʠʤʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 ʆʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʢʠ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʣʠʯʥʦʩʪʥʫʶ 

ʪʨʝʚʦʞʥʦʩʪʴ, ʦʜʥʘʢʦ ʥʘ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝʤʥʦʛʦ ʩʢʘʟʳʚʘʝʪʩʷ. ʃʶʜʷʤ ʩʣʦʞʥʝʝ ʞʠʪʴ 

ʙʝʟ ʪʝʭʥʠʢʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʩʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 ʇʨʠ ʥʘʣʠʯʠʠ ʠʣʠ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʥʝ ʚʦʟʨʘʩʪʘʝʪ. 

 ʇʦʢʘʟʘʪʝʣʠ ʪʦʨʤʦʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ. 



 ɺ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʣʷʪʴ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, 

ʜʝʣʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʟʘʨʷʜʢʫ ʠ ʟʘʨʷʜʢʫ ʜʣʷ ʛʣʘʟ, ʪʨʝʥʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ, ʨʘʟʚʠʚʘʪʴʩʷ. 
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ʦʙʱʝʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʙʠʦʣ. ʩʧʝʮ. ʧʝʜ. ʠʥ-ʪʦʚ. - ʄ.: 

ʇʨʦʩʚʝʱʝʥʠʝ, 1900, 39 ʩ. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆʇɽʈɸʎʀʁ ʇʆ ʇʆɺʆɼʋ 

ɸʅɽɺʈʀɿʄ ɹʈʖʐʅʆɻʆ ʆʊɼɽʃɸ ɸʆʈʊʓ: ɸʅɸʃʀɿ ʆʉʃʆɾʅɽʅʀʁ  

ʀʚʘʥʦʚ ɸ.ɸ., ʐʝʚʝʣʠʥ ʄ.ʉ., ɹʨʝʞʥʝʚ ɸ.ʉ. 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ɺʦʨʦʥʝʞ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʘʥʝʚʨʠʟʤ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʚʫʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʦʧʝʨʘʮʠʡ: 1) ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ; 2) ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʳ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʦ ʥʘʫʯʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʘʤʝʥʘ çʢʣʘʩʩʠʯʝʩʢʠʭè ʦʧʝʨʘʮʠʡ ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʥʘ çʘʣʴʪʝʨʥʘʪʠʚʥʳʝè ʦʧʝʨʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 

ʧʨʠʚʝʜʝʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ 

ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʘʚʥʠʚʘʝʤʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʧʨʦʠʟʚʝʜʝʥʘ ʪʦʯʥʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ: 

ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ï ʢʘʨʜʠʘʣʴʥʳʭ, ʧʫʣʴʤʦʥʘʣʴʥʳʭ, ʨʝʥʘʣʴʥʳʭ ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ï 

ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ ʠ ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ. ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʟʘʤʝʥʘ çʢʣʘʩʩʠʯʝʩʢʠʭè ʦʧʝʨʘʮʠʡ ʥʘ çʘʣʴʪʝʨʥʘʪʠʚʥʳʝè 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʦʧʘʩʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ï ʢʘʨʜʠʘʣʴʥʳʭ (ʦʩʪʨʳʭ ʬʦʨʤ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʥʘʨʫʰʝʥʠʡ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ), ʧʫʣʴʤʦʥʘʣʴʥʳʭ (ʧʥʝʚʤʦʥʠʡ, ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ ʚʟʨʦʩʣʳʭ) ʠ ʨʝʥʘʣʴʥʳʭ (ʦʩʪʨʦʡ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ). ʅʝʢʦʪʦʨʦʝ ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʤʝʥʝʝ ʞʠʟʥʝʦʧʘʩʥʳʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ 

ʦʩʣʦʞʥʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʘʢʪʠʢʝ ʩʦʩʫʜʠʩʪʦʡ 

ʭʠʨʫʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʶʰʥʦʡ ʦʪʜʝʣ ʘʦʨʪʳ, ʘʥʝʚʨʠʟʤʳ, ʨʝʟʝʢʮʠʷ ʘʥʝʚʨʠʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ, ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʘʦʨʪʳ, ʦʩʣʦʞʥʝʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʥʝʚʨʠʟʤʳ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʤʝʶʪ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ 

[1-14]. ɹʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ [1-6, 9-14]. ʉʪʘʚʰʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʧʝʨʘʮʠʠ ʨʝʟʝʢʮʠʠ 

ʘʥʝʚʨʠʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ ʦʢʘʟʘʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ [1-8, 11-13]. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʦʤʠʤʦ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʜʠʢʘʣʴʥʦʤ ʫʩʪʨʘʥʝʥʠʠ ʘʥʝʚʨʠʟʤ, ʧʨʠʚʝʜʝʥʥʳʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ï 

ʢʘʨʜʠʘʣʴʥʳʭ, ʧʫʣʴʤʦʥʘʣʴʥʳʭ, ʨʝʥʘʣʴʥʳʭ ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ) ʚ ʥʝʞʝʣʘʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʩʣʫʯʘʝʚ [6, 11]. ʕʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʘʟʨʝʰʝʥʠʶ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʠʣʠʩʴ 

ʦʧʝʨʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʘʩʣʫʞʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ ʢʣʠʥʠʮʠʩʪʦʚ [6, 

9-11]. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ çʟʘʤʝʥʘè ʦʧʝʨʘʮʠʡ ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ ʥʘ ʦʧʝʨʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʩʣʦʞʥʝʥʠʡ [6, 11], ʥʦ ʯʝʪʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ 

ʵʪʦʤʫ ʘʩʧʝʢʪʫ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʝʥʦ [11, 12]. ɺʩʣʝʜʩʪʚʠʝ ʩʣʦʞʠʚʰʝʡʩʷ 



ʩʠʪʫʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʥʥʦ ʦʧʝʨʘʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩ ʫʯʝʪʦʤ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʣʦʞʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʫʪʦʯʥʷʶʱʠʭ ʢʣʠʥʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʎʝʣʴ: ʩʨʘʚʥʠʪʴ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʜʚʫʭ ʢʣʘʩʩʦʚ ʧʦ ʧʦʚʦʜʫ 

ʘʥʝʚʨʠʟʤ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʠ ʧʦʣʫʯʠʪʴ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʣʘʩʩʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 200 ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʚʨʠʟʤʘʤʠ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ. ʉʨʝʜʠ 

ʦʙʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 2 ʩʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʧʦ 100 ʯʝʣʦʚʝʢ: 

¶ ʛʨʫʧʧʘ 1 (ʢʦʥʪʨʦʣʴʥʘʷ): ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ; 

¶ ʛʨʫʧʧʘ 2 (ʦʩʥʦʚʥʘʷ): ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ 

ʦʪʜʝʣʘ ʘʦʨʪʳ. 

ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʙʳʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʠ ʛʝʥʜʝʨʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʥʘʣʠʯʠʶ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʨʦʠʟʚʝʜʝʥ 

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɼʣʷ 

ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʠ ʦʞʠʜʘʝʤʳʭ ʯʘʩʪʦʪ ʩ 

ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɢ2, ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʥʷʪʳʡ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪ ʦʩʣʦʞʥʝʥʠʡ ʨ < 0,05. ʈʘʩʯʝʪ, ʬʠʢʩʘʮʠʷ ʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ Stat Soft Statistica 6.0.  

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʩʦʩʪʘʚʠʣʦ 24% ʩʣʫʯʘʝʚ, ʚʢʣʶʯʘʷ 16% ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ 8% ï ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʚʠʜʘʤ ʩʦʩʪʘʚʠʣʦ: 

¶ ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ: ʦʩʪʨʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ) ï 4%, ʥʘʨʫʰʝʥʠʡ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ï 2%, ʧʥʝʚʤʦʥʠʡ ï 3%, ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (ʊʕʃɸ) ï 1%, 

ʩʠʥʜʨʦʤʘ ʦʩʪʨʦʛʦ ʣʝʛʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ (ʈɼʉɺ) ï 2%, ʦʩʪʨʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

(ʆʇʅ) ï 4%; 

¶ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ: ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ ï 3%, ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ ï 3%. 

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 16% ʩʣʫʯʘʝʚ, ʚʢʣʶʯʘʷ 4% ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ 

12% ï ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʚʠʜʘʤ ʩʦʩʪʘʚʠʣʦ: 

¶ ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ: ʀɹʉ ï 2%, ʥʘʨʫʰʝʥʠʡ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ï 1%, ʆʇʅ ï 1%; 

¶ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ: ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ (ʊɻɺ) ï 3%, ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ 

ï 9%. 

ʇʦʜʪʚʝʨʞʜʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ: 1) 

ʧʦ ʚʩʝʤ ʢʦʥʢʨʝʪʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ, ʢʨʦʤʝ ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ; 2) ʥʘʙʣʶʜʘʝʤʳʭ ʯʘʩʪʦʪ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʞʠʜʘʝʤʳʭ ʯʘʩʪʦʪ ʚ ʦʩʥʦʚʥʦʡ ʧʦ ʦʩʣʦʞʥʝʥʠʷʤ (ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ) ʚ ʮʝʣʦʤ (ɢ2 

= 15, 11111, df = 8, ʨ < 0,050702). 

ʆʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʨʘʜʠʢʘʣʴʥʦʡ ʟʘʤʝʥʝ çʢʣʘʩʩʠʯʝʩʢʠʭè ʦʧʝʨʘʮʠʡ ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʳ ʥʘ ʦʧʝʨʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʳ ʚ ʘʩʧʝʢʪʝ 

ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʊʘʢ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ 



ʩʥʠʞʘʝʪʩʷ ʚ 1,5 ʨʘʟʘ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʚ 4 ʨʘʟʘ (ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʦʧʘʩʥʳʝ ʬʦʨʤʳ). ɺ ʯʘʩʪʥʦʩʪʠ: 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʦʩʪʨʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʘʨʠʪʤʠʡ ʩʥʠʞʘʝʪʩʷ 

ʚ 2 ʨʘʟʘ, ʦʩʪʨʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ï ʚ 4 ʨʘʟʘ, ʨʘʟʚʠʪʠʝ ʧʥʝʚʤʦʥʠʡ, ʪʨʦʤʙʦʵʤʙʦʣʠʡ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʩʠʥʜʨʦʤʘ ʦʩʪʨʦʛʦ ʣʝʛʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. 

ʅʝʢʦʪʦʨʦʝ ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ï ʠʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʚʳʰʘʝʪʩʷ ʚ 1,5 ʨʘʟʘ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʠʭ ʯʘʩʪʦʪ ʨʘʟʚʠʪʠʷ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʘʤ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ: ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ ʥʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʠʢʘʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ ʧʦʚʳʰʘʝʪʩʷ ʚ 

1,8 ʨʘʟ. ʊ.ʦ. ʚʳʙʦʨ ʦʧʝʨʘʮʠʡ ʠʤʝʥʥʦ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʳ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ï ʢʘʨʜʠʘʣʴʥʳʭ, ʧʫʣʴʤʦʥʘʣʴʥʳʭ ʠ 

ʨʝʥʘʣʴʥʳʭ ï ʦʩʣʦʞʥʝʥʠʡ, ʥʝ ʩʥʠʞʘʝʪ ʨʘʟʚʠʪʠʝ ʪʨʦʤʙʦʟʦʤ ʛʣʫʙʦʢʠʭ ʚʝʥ ʠ ʫʤʝʨʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ. 

ɺʳʚʦʜʳ ï ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʚʫʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ ʚ ʘʩʧʝʢʪʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʣʝʜʫʝʪ: 

 ʇʨʠʦʨʠʪʝʪ ʚʳʙʦʨʘ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʘʥʝʚʨʠʟʤ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʩʣʝʜʫʝʪ 

çʩʤʝʩʪʠʪʴè ʚ ʩʪʦʨʦʥʫ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʠʣʠ 

ʫʩʪʨʘʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʦʧʘʩʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

 ɺʳʷʚʣʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʦʧʝʨʘʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ, ʘ 

ʠʤʝʥʥʦ ï ʚʦʟʨʘʩʪʘʥʠʝ ʯʘʩʪʦʪʳ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʟʘ ʩʯʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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OPERATIONS FOR ANEURISM OF THE ABDOMINAL  AORTIC DEPARTMENT 

-RESECTION WITH THE FOLLOWING PROSTHETIC S AND ENDOPROSTHETICS: A 

COMPARATIVE ANALYSIS  OF COMPLICATIONS  

A.A. Ivanov, M.S. Shevelin, A.S. Brezhnev 

Voronezh State Medical University named after N.N. Burdenko of the Ministry of Health of 

the Russian Federation 

 

The article presents data from an original study to improve the surgical treatment of abdominal aortic 

aneurysms. For this purpose, a comparative analysis of two alternate operations was performed: 1) 

aneurysm resection followed by aortic prosthetics; 2) aortic endoprosthetics. The scientific 

hypothesis is formulated that the replacement of the çclassicalè operations of resection of the 

aneurysm with çalternativeè operations of endoprosthetics will lead to a fundamental decrease in the 

level of postoperative complications. In independent groups of patients using the compared surgical 

interventions, an accurate qualitative and quantitative assessment of postoperative complications 

was made: non-thrombotic - cardiac, pulmonary, renal and thrombotic - deep vein thrombosis and 

prosthetic jaw thrombosis. After the study was completed, it was found that the fundamental 

replacement of çclassicalè operations with çalternativeè reliably leads to a fundamental decrease in 

the level of the most life-threatening complications - cardiac (acute forms of coronary heart disease, 

cardiac arrhythmias), pulmonary (pneumonia, pulmonary thromboembolism, respiratory distress 

syndrome of adults) and renal (acute renal failure). Some exceptions were less life-threatening 

thrombotic complications. The results obtained have a high level of statistical significance, which 

allows us to recommend them for consideration in the practice of vascular surgery. 

Key words: abdominal aorta, aneurysms, resection of the aneurysm followed by aortic prosthetics, 

aortic endoprosthetics, complications. 
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ɺʃʀʗʅʀʗ ʅʀʂʆʊʀʅɸ ʅɸ ʆʈɻɸʅʓ ʀ ʊʂɸʅʀ ʇʆʃʆʉʊʀ ʈʊɸ 

ʂʠʰʢʘʥʴ ɸ.ɸ. 

ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀ. ʄ. ʉʝʯʝʥʦʚʘ, ʄʦʩʢʚʘ 

 

ʆʨʛʘʥʳ ʠ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʷʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʚʦʨʦʪʘʤʠ ʥʘ ʧʫʪʠ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʠʢʦʪʠʥʘ ʥʘ ʦʨʛʘʥʠʟʤ. ʂʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʫʨʝʥʠʷ ʥʘ 

ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʪʝʨʤʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʤ 

ʵʬʬʝʢʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʝʥʠʷ, ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʘ ʩʠʛʘʨʝʪ, 

ʚʳʢʫʨʠʚʘʝʤʳʭ ʟʘ ʜʝʥʴ), ʘ ʪʘʢʞʝ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ [12]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʬʬʝʢʪʦʚ ʥʠʢʦʪʠʥʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʩʪʠ ʨʪʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʣʦʢʘʣʴʥʳʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʡ ʵʬʬʝʢʪ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʘʚʪʦʨʳ ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ, ʪʦʛʜʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʩʫʧʧʨʝʩʩʦʨʦʚ, 

ʥʘʧʨʦʪʠʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ [7]. ɺ ʠʪʦʛʝ, ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʪʝʧʝʥʴ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [9]. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʠʪʝʣʴʥʦʝ 

ʪʘʙʘʢʦʢʫʨʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʠʮʠʪʘ ʊ-ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʪʘʙʘʢʦʢʫʨʝʥʠʠ 

ʧʦʟʚʦʣʠʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʫʩʪʘʥʦʚʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʧʦʚʳʰʝʥʠʷ ʚ ʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʠʦʥʘ 

ʪʠʦʮʠʘʥʘʪʘ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʪʘʣʠʟʘʪʦʨ ʵʥʜʦʛʝʥʥʦʡ ʥʠʪʨʦʟʘʮʠʠ ʘʤʠʥʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪʩʷ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʥʠʪʨʦʟʘʤʠʥʳ [3]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʦʣʦʩʪʠ ʨʪʘ 

ʭʨʦʥʠʯʝʩʢʠʭ ʢʫʨʠʣʴʱʠʢʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʭ 

ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ [4]. 

ʆʙʨʘʱʘʷʩʴ ʢ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʚʣʠʷʥʠʷ ʥʠʢʦʪʠʥʘ ʥʘ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʫ ʢʫʨʠʣʴʱʠʢʦʚ ʷʚʣʷʶʪʩʷ: ʣʝʡʢʦʧʣʘʢʠʷ, ʭʝʡʣʠʪ ʠ ʢʘʪʘʨʘʣʴʥʳʡ ʩʪʦʤʘʪʠʪ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʣʝʡʢʦʧʣʘʢʠʷ ʚʳʷʚʣʷʝʪʩʷ ʫ 22 - 38% ʢʫʨʠʣʴʱʠʢʦʚ [2].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʢʘʥʜʠʜʦʟʘ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ [24].  

ʅʝʤʘʣʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʠʢʦʪʠʥ ʠ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʷʟʳʢʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʳʡ ʩʪʘʞ ʢʫʨʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠ ʠʟʤʝʥʝʥʠʡ ʥʠʪʝʚʠʜʥʳʭ 

ʩʦʩʦʯʢʦʚ ʷʟʳʢʘ ʠ ʦʯʘʛʦʚʦʡ ʜʝʩʢʚʘʤʘʮʠʠ ʵʧʠʪʝʣʠʷ [15]. ʉʫʙʲʝʢʪʠʚʥʦ ʵʪʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʷʚʣʷʶʪʩʷ ʠʟʚʨʘʱʝʥʠʝʤ, ʣʠʙʦ ʩʥʠʞʝʥʠʝʤ ʚʢʫʩʘ [17].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴʶ ʢ ʪʘʙʘʢʦʢʫʨʝʥʠʶ ʠ ʨʘʟʚʠʪʠʝʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʣʦʩʪʠ ʨʪʘ [13, 25]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʫ ʢʫʨʠʣʴʱʠʢʦʚ ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʨʘʢ ʜʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʷʟʳʢʘ 

ʠ ʨʦʪʦʛʣʦʪʢʠ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ [11].  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʫʨʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʦʢʦʣʦ 

ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʧʘʪʦʣʦʛʠʡ ʧʘʨʦʜʦʥʪʘ. ʇʨʠ ʵʪʦʤ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 



ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʷʞʝʣʳʭ ʬʦʨʤ ʛʠʥʛʠʚʠʪʦʚ ʠ ʧʘʨʦʜʦʥʪʠʪʦʚ [1, 23]. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʛʨʘʝʪ ʨʝʜʫʢʮʠʷ ʜʝʩʥʝʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ 

ʛʠʧʦʢʩʠʷ ʚ ʪʢʘʥʷʭ, ʚʳʟʚʘʥʥʳʝ ʦʙʱʝʨʝʟʦʨʙʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʠʢʦʪʠʥʘ ʥʘ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʣʦ [19].  

ʄʝʞʜʫ ʪʝʤ, ʚʣʠʷʥʠʝ ʥʠʢʦʪʠʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʫʙʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʩʪʘʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʷʤʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʢʫʨʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʟʫʙʥʳʭ ʦʪʣʦʞʝʥʠʡ [10, 21]. ɺ ʪʦ ʞʝ ʚʨʝʤ, ʥʝʢʦʪʦʨʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʷʚʠʣʠ, ʥʘʧʨʦʪʠʚ, ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʫʙʥʦʡ ʙʣʷʰʢʠ ʫ ʢʫʨʠʣʴʱʠʢʦʚ [16, 21]. ʉ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ, ʠʤʝʶʪʩʷ 

ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʠ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʢʫʨʠʣʴʱʠʢʦʚ ʠ ʥʝʢʫʨʷʱʠʭ 

ʧʘʮʠʝʥʪʦʚ [1].  

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʘʙʘʢʦʢʫʨʝʥʠʝ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʛʘʣʠʪʦʟʘ [6, 8, 14]. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʪʘʙʘʢʦʢʫʨʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʷʟʚʝʥʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʩʪʦʤʘʪʠʪʘ ɺʝʥʩʘʥʘ, ʧʨʠʯʝʤ ʜʦʢʘʟʘʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʪʘʞʝʤ ʢʫʨʝʥʠʷ [18]. ʆʜʥʘʢʦ, ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ 

ʥʠʢʦʪʠʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʬʦʨʤʳ ʛʠʥʛʠʚʠʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ 

ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʫʙʣʠʢʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʥʠʢʦʪʠʥʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ 

ʨʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʤ ʵʬʬʝʢʪʝ, ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʙʠʦʪʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʢʘʥʮʝʨʦʛʝʥʥʦʤ ʵʬʬʝʢʪʝ ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʬʬʝʢʪʦʚ 

ʥʠʢʦʪʠʥʘ ʫ ʣʠʮ, ʧʨʠʚʝʨʞʝʥʥʳʭ ʢ ʪʘʙʘʢʦʢʫʨʝʥʠʶ ʨʘʟʚʠʚʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʣʦʩʪʠ ʨʪʘ ï ʦʪ ʛʘʣʠʪʦʟʘ ʜʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ.  
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ɸʅʆʈɽʂʉʀʗ ʀ ɹʋʃʀʄʀʗ ʂɸʂ ʉʊʈɽʄʃɽʅʀɽ ʂ ʀɼɽɸʃʋ ʂʈɸʉʆʊʓ ɺ 

ʉʆɺʈɽʄɽʅʅʆʄ ʆɹʑɽʉʊɺɽ 

ʂʫʥʮʦʚ ʉ.ɸ., ʊʘʰʘʥʦʚ ɸ.ɿ. 

ʂʠʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʨʦʚ 

 

çʇʨʦʧʘʛʘʥʜʠʨʫʝʤʳʡ ʠʥʜʫʩʪʨʠʝʡ ʤʦʜʳ ʦʙʨʘʟ ʭʫʜʦʙʳ ʚʳʥʫʞʜʘʝʪ ʤʦʣʦʜʳʭ ʜʝʚʫʰʝʢ ʛʦʣʦʜʘʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʙʳʪʴ ʧʦʭʦʞʠʤʠ ʥʘ ʤʦʜʝʣʝʡè 

ʊʝʩʩʘ ɼʞʦʫʵʣʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʨʚʥʘʷ ʘʥʦʨʝʢʩʠʷ, ʥʝʨʚʥʘʷ ʙʫʣʠʤʠʷ, ʜʝʪʠ, ʧʦʜʨʦʩʪʢʠ, ʩʪʘʥʜʘʨʪʳ ʢʨʘʩʦʪʳ. 

 

ʇʨʝʜʤʝʪ. 

XX ʚʝʢ ʩʪʘʣ ʚʝʢʦʤ ʩʪʨʦʡʥʳʭ ʞʝʥʱʠʥ. ʅʦʚʳʡ ʠʜʝʘʣ ʢʨʘʩʦʪʳ ʟʘʩʪʘʚʠʣ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʞʝʥʠɦʥ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʢʦʣʦʩʩʘʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ. ʂʨʘʩʦʪʘ 

ʠʣʠ ʟʜʦʨʦʚʴʝ? ʇʝʨʝʜ ʵʪʠʤ ʚʳʙʦʨʦʤ ʩʪʦʠʪ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ. ɼʦʙʠʪʴʩʷ ʠʜʝʘʣʘ ʤʦʞʥʦ 

ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ï ʧʦʭʫʜʝʪʴ. ʕʪʦ ʥʝʙʝʟʦʧʘʩʥʦ. ʄʳ ʦʩʪʘʥʦʚʠʤʩʷ 

ʥʘ ʢʨʘʡʥʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʵʪʦʛʦ ʧʫʪʠ ï ʙʫʣʠʤʠʠ ʠ ʘʥʦʨʝʢʩʠʠ. 

ʄʥʦʛʠʝ ʜʝʚʫʰʢʠ, ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʫʞʯʠʥʳ, ʧʦʜʜʘʶʪʩʷ ʤʦʜʥʦʡ ʪʝʥʜʝʥʮʠʠ 

ʧʦʭʫʜʝʪʴ, ʜʦʙʠʪʴʩʷ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʴʥʳʝ ʘʛʝʥʪʩʪʚʘ, ʤʦʜʥʳʝ 

ʛʣʷʥʮʝʚʳʝ ʞʫʨʥʘʣʳ ʦʪʢʘʟʳʚʘʶʪʩʷ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʠʰʢʦʤ ʭʫʜʳʤʠ ʤʦʜʝʣʷʤʠ. ʅʝʢʦʪʦʨʳʝ 

ʤʦʜʥʳʝ ʢʨʠʪʠʢʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʙʣʠʟʢʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʝʨʥʫʪʩʷ ʥʘ ʧʦʜʠʫʤʳ ʜʝʚʫʰʢʠ, ʜʘʣʸʢʠʝ ʦʪ 

ʫʩʪʦʷʚʰʠʭʩʷ ʩʪʘʥʜʘʨʪʦʚ. 

ʎʝʣʴ. ɺʳʷʚʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʥʷʪʠʡ ʧʨʠʦʙʨʝʪʸʥʥʦʡ ʢʨʘʩʦʪʳ ʠ ʟʜʦʨʦʚʴʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ.  

ʄʝʪʦʜʦʣʦʛʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʘʥʦʨʝʢʩʠʠ ʠ ʙʫʣʠʤʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʚʳʙʦʨʦʯʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʩʪʫʜʝʥʪʘʭ ʂʠʨʦʚʩʢʦʛʦ ɻʄʋ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ ʢ ʩʪʘʥʜʘʨʪʘʤ 90-60-90 ʥʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ ʢ ʩʪʘʥʜʘʨʪʘʤ 90-60-90 

ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ. ɽʛʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ,ʢʦʪʦʨʳʭ 80% ʦʪ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʠʤʝʶʪ ʀʄʊ ʚ ʧʨʝʜʘʣʘʭ 

ʥʦʨʤʳ,ʩ ʀʄʊ ʥʠʞʝ ʥʦʨʤʳ-9%,ʘ ʩ ʀʄʊ ʚʳʰʝ ʥʦʨʤʳ-11%.ʀʟ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ(55 ʯʝʣʦʚʝʢ) 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʥʦʨʝʢʩʠʠ ʠʤʝʣʠ 7 ʯʝʣʦʚʝʢ. 

ʅʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʫ 32.7% ʦʧʨʦʰʝʥʥʳʭ ʧʦʚʣʠʷʣ ʥʘ ʠʭ ʚʝʩ,ʢʦʪʦʨʳʡ ʠʭ ʥʝ ʫʩʪʨʘʠʚʘʣ 

ʠ ʧʨʠʚʝʣ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠ ʢʦʤʧʣʝʢʩʦʤ.ʊʘʢʞʝ 25.5 % ʩʦʙʣʶʜʘʶʪ ʜʠʝʪʫ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʦʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚʥʝʰʥʦʩʪʠ.ʅʘ 42.6 % ʚʣʠʷʶʪ ʧʨʦʚʦʢʘʮʠʠ ʉʄʀ ,ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʥʘʨʫʰʝʥʠʶ ʘʜʝʢʚʘʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʠʛʫʨʳ ʠ ʚʝʩʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʚʳʙʠʨʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʜʦʨʦʚʴʝ. 

ʀ ʘʥʦʨʝʢʩʠʷ, ʠ ʙʫʣʠʤʠʷ ʩʯʠʪʘʶʪʩʷ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʨʠʨʦʜʘ ʠʭ ʦʩʪʘʝʪʩʷ 

ʤʘʣʦʧʦʥʷʪʥʦʡ, ʢʘʢ ʧʨʠʨʦʜʘ ʠ ʜʨʫʛʠʭ ʜʫʰʝʚʥʳʭ ʙʦʣʝʟʥʝʡ, ʠ ʦʥʠ ʪʘʢʞʝ ʧʣʦʭʦ ʧʦʜʜʘʶʪʩʷ 

ʣʝʯʝʥʠʶ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʤʠ, ʧʦʭʦʞʝ, ʨʘʩʪʝʪ. ʆʪ ʘʥʦʨʝʢʩʠʠ ʩʪʨʘʜʘʶʪ ʛʜʝ-ʪʦ ʦʪ 2 ʜʦ 5 

ʧʨʦʮʝʥʪʦʚ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ ʩʤʝʨʪʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 

ʧʦʯʪʠ 20 ʧʨʦʮʝʥʪʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʝʱʝ 5 ʧʨʦʮʝʥʪʦʚ ʩʪʨʘʜʘʶʪ ʦʪ ʙʫʣʠʤʠʠ, ʥʦ ʩʤʝʨʪʝʣʴʥʳʭ 

ʩʣʫʯʘʝʚ ʦʥʘ ʧʦʯʪʠ ʥʝ ʜʘʝʪ. ɾʝʥʱʠʥʳ ʩ ʥʘʨʫʰʝʥʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʩʪʨʘʜʘʪʴ ʦʪ 

ʨʷʜʘ ʨʘʩʩʪʨʦʡʩʪʚ, ʥʘʯʠʥʘʷ ʦʪ ʨʘʩʩʪʨʦʡʩʪʚ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦ ʘʤʝʥʦʨʝʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʨʝʢʨʘʱʘʶʪʩʷ ʤʝʥʩʪʨʫʘʮʠʠ, ʦʩʪʝʦʧʦʨʦʟʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 



ʢʦʩʪʝʡ, ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʫ ʞʝʥʱʠʥ ʧʦʩʣʝ ʤʝʥʦʧʘʫʟʳ. 

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʳ ʛʦʚʦʨʷʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʦʚʠʟʥʘ ʪʝʤʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʤʘʣʦʠʟʫʯʝʥʘ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘʤʠ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʷʚʣʝʥʠʶ ʦʪʥʦʰʝʥʠʷ ʦʙʱʝʩʪʚʘ ʢ ʧʨʦʙʣʝʤʘʤ ʢʨʘʩʦʪʳ ʠ 

ʟʜʦʨʦʚʴʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʠʰʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʵʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʠ ʚ XX ʚʝʢʝ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʩʳʛʨʘʣʠ ʉʄʀ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʠʜʝʘʣʘ ʢʨʘʩʦʪʳ ʭʫʜʫʶ ʞʝʥʱʠʥʫ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠ ʦʙʱʝʤʠʨʦʚʳʤ 

ʪʝʥʜʝʥʮʠʷʤ ï ʤʥʦʛʠʝ ʟʘʧʘʜʥʳʝ ʤʦʜʝʣʴʥʳʝ ʘʛʝʥʩʪʚʘ ʠ ʛʣʷʥʮʝʚʳʝ ʞʫʨʥʘʣʳ ʦʪʢʘʟʳʚʘʶʪʩʷ 

ʨʘʙʦʪʘʪʴ ʩ ʭʫʜʳʤʠ ʤʦʜʝʣʷʤʠ. 

ʕʪʦ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʚʫʰʢʠ ʧʝʨʝʩʪʘʥʫʪ ʛʦʣʦʜʘʪʴ, ʥʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʷʚʥʦ 

ʫʤʝʥʴʰʠʪʩʷ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦ ʫʡʜʸʪ ʚ ʧʨʦʰʣʦʝ ʠ ʟʥʘʤʝʥʠʪʳʝ ʧʘʨʘʤʝʪʨʳ 90-60-90. 
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ANOREXIA AND BULIMIA  AS A DESIRE FOR THE IDEAL OF BEAUTY IN 

MODERN SOCIETY  

Kuntsov S.A., Tashanov A.Z. 

Kirov State Medical University, Kirov 

 

ñThe image of thinness, promoted by the fashion industry, makes young girls go hungry as they strive 

to be like modelsò 

Tessa Jowell. 

Key words: anorexia nervosa, bulimia nervosa, children, adolescents, beauty standards. 

 

Subject. 

XX century has become a century of slim women. The new ideal of beauty forced, first of all, 

women to make tremendous efforts in order to comply with it. Beauty or health? This choice is faced 

by modern society. There are many ways to achieve the ideal. The most common is to lose weight. 

It's not safe. We will focus on the extreme consequences of this path - bulimia and anorexia. 

Many girls, and more recently men, succumb to the fashionable tendency to lose weight and 

achieve world standards. But numerous modeling agencies, glossy fashion magazines refuse to work 

with too thin models. Some fashion critics say that the time is near when the girls will return to the 

catwalks, far from established standards. 

Purpose. To identify the relationship between the concepts of acquired beauty and health in 

modern society.  



Methodology. In the process of studying the problems of anorexia and bulimia, the method of 

selective statistical analysis was used on students of the Kirov State Medical University 

Results. To identify people's attitudes to standards 90-60-90, we conducted a sociological 

survey. To identify people's attitudes to standards 90-60-90, we conducted a sociological survey. Its 

results showed that a larger number of respondents in all groups, of which 80% of all respondents 

have a BMI within the normal range, have a BMI below the norm-9%, and a BMI above the norm-

11%. Of all the respondents (55 people) 7 people had anorexia. 

The psychological health of 32.7% of respondents was influenced by their weight, which did 

not suit them and led to psychological problems and complex. Also, 25.5% follow a diet to maintain 

their standards of appearance. 42.6% are affected by media provocations, which leads to a violation 

of an adequate perception of body parameters and weight 

Thus, some of the respondents are affected by the media, but most do not succumb to 

provocations of well-known magazines and authoritative opinions in the world of beauty. 
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ʇʆɾɸʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʅɸ ʆɹʒɽʂʊɸʍ ʅɽʌʊɽɻɸɿʆɺʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʊɽʅɻʀɿ 

ʉʘʤʘʨʢʠʥʘ ʊ.ʉ., ʈʘʭʠʤʦʚʘ ʅ.ʅ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʨʝʥʙʫʨʛ 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ, ʝʩʣʠ ʥʝ 

ʛʣʘʚʥʳʡ, ʚʢʣʘʜ ʚ ʙʶʜʞʝʪ ʩʪʨʘʥʳ, ʷʚʣʷʝʪʩʷ ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘ 

ʤʥʦʛʠʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʣʠʙʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʥʝʬʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʜʦ 

ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʬʪʝʛʘʟʦʚʳʡ 

ʢʦʤʧʣʝʢʩ. 

 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

 Cʠʩʪʝʤʘ ʧʦʞʘʨʦʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʉʠʩʪʝʤʘ ʧʦʞʘʨʦʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʨʘʙʦʪʘʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʪʦʢʩʠʯʥʳʭ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ. ʅʦ ʤʝʞʜʫ ʠʭ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʚʷʟʴ. ɺ ʩʠʩʪʝʤʝ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦʤʠʤʦ ʨʫʯʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ (ʩ 

ʢʥʦʧʢʦʡ ʧʦʜ ʩʪʝʢʣʦʤ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʦʞʘʨʥʳʭ 

ʠʟʚʝʱʘʪʝʣʝʡ: ʜʝʪʝʢʪʦʨʳ ʜʳʤʦʚʦʛʦ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ (ʧʣʘʤʝʥʥʦʛʦ) ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

(ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ) ʠʟʣʫʯʝʥʠʷ. 

 ʉʠʩʪʝʤʘ ʧʦʞʘʨʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ (ʟʘʚʦʜʩʢʘʷ ʩʠʨʝʥʘ) 

ʉʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ (ʘʚʘʨʠʡʥʘʷ ʩʠʨʝʥʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʘʯʫ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ 

ʚʩʝʤʫ ʟʘʚʦʜʫ ʦ ʧʦʞʘʨʝ. ʉʠʨʝʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʢʘʞʜʦʡ ʫʩʪʘʥʦʚʢʝ, ʚʪ.ʯ. ʠ ʥʘ ɿʉɻ. 

ʉʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʨʘʙʦʪʘʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʩʪʝʤʳ ʛʘʟʦʚʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʘʩʥʳʭ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʨʝʜ. ʇʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʠʭ ʩʠʩʪʝʤ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

 ʉʝʪʴ ʧʦʞʘʨʥʦʡ ʚʦʜʳ 

¶ ʇʦʜʚʦʜ ʧʦʞʘʨʥʦʡ ʚʦʜʳ 

ʉʥʘʙʞʝʥʠʝ ʢʦʣʴʮʝʚʦʡ ʤʘʛʠʩʪʨʘʣʠ ʧʦʞʘʨʥʦʡ ʚʦʜʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟ ʜʚʫʭ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʧʦʞʘʨʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ (T-9251 A/B). ʇʦʣʥʳʡ ʟʘʧʘʩ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʞʘʨʥʦʡ ʚʦʜʳ, ʩʦʩʪʘʚʣʷʝʪ 4848 ʤ3 (2424 ʤ3 

+ 100% ʨʝʟʝʨʚ). ʇʦʞʘʨʥʘʷ ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʭʨʘʥʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʩʦʩʘ ʧʦʞʘʨʥʦʡ 

ʚʦʜʳ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʨʘʩʭʦʜʝ 1212 ʤ3/ʯʘʩ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʝʨʝʧʘʜʝ 

ʜʘʚʣʝʥʠʷ 9,9 ʙʘʨ. ɼʣʷ ʵʪʦʛʦ ʥʘʩʦʩʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʟʝʨʚʥʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʥʘʩʦʩ ʩ ʜʠʟʝʣʴʥʳʤ 

ʧʨʠʚʦʜʦʤ ʠ ʪʘʢʦʡ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

¶ ʂʦʣʴʮʝʚʘʷ ʤʘʛʠʩʪʨʘʣʴ ʧʦʞʘʨʥʦʡ ʚʦʜʳ 

ʂʦʣʴʮʝʚʘʷ ʤʘʛʠʩʪʨʘʣʴ ʧʦʞʘʨʥʦʡ ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʟʘ ʩʯʝʪ ʩʝʪʝʚʦʛʦ ʥʘʩʦʩʘ 

ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ʂʦʣʴʮʝʚʘʷ ʤʘʛʠʩʪʨʘʣʴ ʧʦʞʘʨʥʦʡ ʚʦʜʳ ʧʨʦʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ ʥʝ ʤʝʥʝʝ 1,8 

ʤʝʪʨʘ, ʧʨʠʯʝʤ ʚʩʝ ʦʪʚʦʜʳ ʧʨʦʣʦʞʝʥʳ ʥʠʞʝ ʫʨʦʚʥʷ ʧʨʦʤʝʨʟʘʥʠʷ. 



ʀʟ ʢʦʣʴʮʝʚʦʡ ʤʘʛʠʩʪʨʘʣʠ ʧʦʞʘʨʥʦʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʛʠʜʨʦʤʦʥʠʪʦʨʦʚ ʠ ʛʠʜʨʘʥʪʦʚ, ʣʘʬʝʪʥʳʭ ʤʦʥʠʪʦʨʦʚ, ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʰʣʘʥʛʦʚ, 

ʩʧʨʠʥʢʣʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ ʥʘʜ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʠ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

¶ ʇʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ 

ɺʩʝ ʛʠʜʨʘʥʪʳ ʦʩʥʘʱʝʥʳ ʦʜʥʠʤ 4 1/2" ʬʠʪʠʥʛʦʤ ʩ ʨʝʟʴʙʦʡ NHT ʠ ʜʚʫʤʷ 2 1/2" 

ʬʠʪʠʥʛʘʤʠ ʩ ʨʝʟʴʙʦʡ NHT ʠ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʤʝʨʟʘʥʠʶ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʫʩʪʘʥʦʚʢʠ ʨʷʜʦʤ ʩ ʢʦʣʴʮʝʚʦʡ ʤʘʛʠʩʪʨʘʣʴʶ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 80 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʛʠʜʨʦʤʦʥʠʪʦʨʳ/ ʛʠʜʨʘʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʚʦʜʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʜʘʥʠʡ ʚʦ ʚʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʟʦʥʘʭ.  

ɺʦʜʦʧʨʦʚʦʜ ʩʥʘʙʞʝʥʠʷ ʢʘʞʜʦʛʦ ʛʠʜʨʦʤʦʥʠʪʦʨʘ/ ʛʠʜʨʘʥʪʘ ʠ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ ʠʤʝʝʪ 

ʟʘʜʚʠʞʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʦʪʚʦʜʝ ʦʪ ʢʦʣʴʮʝʚʦʡ ʤʘʛʠʩʪʨʘʣʠ ʥʠʞʝ ʫʨʦʚʥʷ ʧʨʦʤʝʨʟʘʥʠʷ. 

ʉʪʦʷʢ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʚʦʜʳ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʣʘʧʘʥʘ. 

¶ ʃʘʬʝʪʥʳʝ ʩʪʚʦʣʳ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʣʘʬʝʪʥʳʝ ʤʦʥʠʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʢʠ. ʈʳʯʘʛ ʚʳʢʣʶʯʘʪʝʣʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʚ 15 ʤ ʦʪ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

ʕʪʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʠʟ ʤʝʩʪʥʦʡ ʦʧʝʨʘʪʦʨʥʦʡ. 

¶ ʇʦʞʘʨʥʦʝ ʦʨʦʰʝʥʠʝ 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʠ ʧʦʤʦʱʠ 

ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ ʠ ʛʘʟʘ, ʚʨʫʯʥʫʶ ʯʝʨʝʟ ʢʣʘʧʘʥ ʙʣʦʢʘ ʦʨʦʰʝʥʠʷ ʠʣʠ ʚʨʫʯʥʫʶ ʩ 

ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʆʧʝʨʘʪʦʨ ʚ ʤʝʩʪʥʦʡ ʦʧʝʨʘʪʦʨʥʦʡ ʪʘʢʞʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʨʦʰʝʥʠʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʨʦʰʝʥʠʷ - ʵʪʦ ʩʠʩʪʝʤʘ ʩʫʭʦʪʨʫʙʦʚ, ʛʜʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʦʩʥʘʱʝʥʳ ʜʨʝʥʘʞʘʤʠ 

ʚ ʥʠʞʥʠʭ ʪʦʯʢʘʭ. ʅʘ ʫʯʘʩʪʢʝ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘʭʦʜʠʪʩʷ ʪʨʠ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʟʘʱʠʪʳ ʩʣʝʜʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

¶ ɿʜʘʥʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

¶ ɿʜʘʥʠʝ ʢʦʤʧʨʝʩʩʦʨʘ ʫʧʣʦʪʥʠʪʝʣʴʥʦʛʦ ʛʘʟʘ 

¶ ʉʙʦʨʥʠʢ ʢʦʥʜʝʥʩʘʪʘ ʋɺ(F-2602) 

ʂʣʘʧʘʥʳ ʦʨʦʰʝʥʠʷ ʜʣʷ ʟʜʘʥʠʷ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʢʦʤʧʨʝʩʩʦʨʘ 

ʫʧʣʦʪʥʠʪʝʣʴʥʦʛʦ ʛʘʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʝʜʠʥʦʤ ʙʣʦʢʝ (PU-9254). ʂʣʘʧʘʥ ʦʨʦʰʝʥʠʷ ʜʣʷ F-2602 

ʩʤʦʥʪʠʨʦʚʘʥ ʥʘ ʙʣʦʢʝ PU-9255. ʐʣʘʥʛʠ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʚ ʟʜʘʥʠʠ ʈʕʋ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦʱʘʜʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʜʘʯʫ ʚʦʜʳ ʜʦ 300 ʣ/ʤʠʥ ʜʣʷ ʧʦʞʘʨʥʦʡ ʩʪʘʥʮʠʠ ʈʎ, ʠ 150 ʣ/ʤʠʥ ʜʣʷ ʦʙʱʠʭ 

ʫʯʘʩʪʢʦʚ. 

ʇʦʞʘʨʥʳʝ ʰʣʘʥʛʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʩʭʦʜ 300 ʣ/ʤʠʥ., ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʟʜʘʥʠʷʭ ʢʦʤʧʨʝʩʩʦʨʦʚ. ʇʦʞʘʨʥʳʝ ʰʣʘʥʛʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʩʭʦʜ 150 ʣ/ʤʠʥ., ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʜʘʥʠʷʭ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʉʫʭʠʝ ʩʪʦʷʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ ʩ ʪʨʫʙʥʳʤʠ ʵʩʪʘʢʘʜʘʤʠ, ʧʣʘʪʬʦʨʤʘʤʠ ʙʦʣʝʝ 10 ʤ 

ʚʳʩʦʪʦʡ ʠ ʦʢʦʣʦ ʟʜʘʥʠʡ ʙʦʣʝʝ 15 ʤ ʚʳʩʦʪʦʡ, ʘ ʪʘʢʞʝ ʟʜʘʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʢʨʳʰʘʤ. 

ʇʦʞʘʨʥʘʷ ʚʦʜʘ ʠʟ ʟʜʘʥʠʡ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʢʦʤʧʨʝʩʩʦʨʘ 

ʫʧʣʦʪʥʠʪʝʣʴʥʦʛʦ ʛʘʟʘ, ʩʙʦʨʥʠʢʘ ʢʦʥʜʝʥʩʘʪʘ ʋɺ, ʨʝʟʝʨʚʫʘʨʦʚ ʭʨʘʥʝʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʨʝʟʝʨʚʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʥʘʩʦʩʘ ʧʦʞʘʨʥʦʡ ʚʦʜʳ ʫʜʘʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʜʟʝʤʥʫʶ 

ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. ʉʦʜʝʨʞʠʤʦʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʝʧʘʨʘʪʦʨ ʩʪʦʯʥʳʭ ʚʦʜ ʊ-9352, 

ʚ ʢʦʪʦʨʦʤ ʤʘʩʣʦ ʦʪʬʠʣʴʪʨʦʚʳʚʘʝʪʩʷ ʠ ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʚʧʠʪʳʚʘʝʪʩʷ ʚ ʧʦʯʚʫ.  

 ʉʠʩʪʝʤʳ ʟʘʱʠʪʳ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CO2 



ʂʘʤʝʨʘ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʙʫʩʪʝʨʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʘ ʦʙʦʨʫʜʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʫʛʣʝʢʠʩʣʦʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʣʣʦʥʳ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʨʘʤʝ ʚ ʝʜʠʥʳʡ ʙʣʦʢ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʥʦʩʪʴʶ ʦʩʥʘʱʝʥʥʦʡ ʪʨʫʙʥʦʡ ʦʙʚʷʟʢʠ 

ʠʩʭʦʜʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʧʫʩʢʘ, ʧʨʠʯʝʤ ʚʳʧʫʩʢʥʳʝ ʧʘʪʨʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʡ ʪʫʨʙʠʥ. ɼʣʷ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʙʣʦʢ ʙʘʣʣʦʥʦʚ ʩʦ 100 % ʨʝʟʝʨʚʦʤ. 

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʙʳʩʪʨʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʧʫʩʢʘ; ʩʠʩʪʝʤʳ CO2 

ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʉʠʛʥʘʣʳ ʩʦʩʪʦʷʥʠʷ ʦʪ 

ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ CO2 ʧʦʩʪʫʧʘʶʪ ʥʘʟʘʜ ʥʘ ʧʘʥʝʣʴ ʩʠʩʪʝʤʳ ʧʦʞʘʨʘ ʠ ʛʘʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ 

ʤʝʩʪʥʦʡ ʦʧʝʨʘʪʦʨʥʦʡ, ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʘʚʘʨʠʡʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘ 

ʚʭʦʜʘʭ ʥʘ ʟʘʱʠʱʘʝʤʳʡ ʫʯʘʩʪʦʢ. 

CO2 ʷʚʣʷʝʪʩʷ ʫʜʫʰʘʶʱʠʤ ʛʘʟʦʤ, ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, 

ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʘʚʘʨʠʡʥʦʡ ʵʚʘʢʫʘʮʠʠ ʫʯʘʩʪʢʘ. ʉʠʛʥʘʣʳ ʢʦʤʘʥʜ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʫʩʢ ʛʘʟʘ ʠʟ 

ʦʩʥʦʚʥʳʭ ʙʘʣʣʦʥʦʚ CO2. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʧʫʩʢ CO2 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʣʘʤʝʥʠ ʚʥʫʪʨʠ ʪʫʨʙʠʥʥʦʛʦ ʦʪʩʝʢʘ. ʆʧʝʨʘʪʦʨ ʩʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚʳʧʫʩʢ CO2 

ʜʠʩʪʘʥʮʠʦʥʥʦ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʇʦʩʣʝ ʚʳʧʫʩʢʘ CO2 ʠʟ 

ʦʩʥʦʚʥʦʛʦ ʙʣʦʢʘ ʙʘʣʣʦʥʦʚ ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ 

ʨʝʟʝʨʚʥʳʡ ʙʣʦʢ ʙʘʣʣʦʥʦʚ. ɽʩʣʠ ʧʦʞʘʨ ʥʝ ʧʨʝʢʨʘʪʠʣʩʷ, ʪʦ ʨʝʟʝʨʚʥʳʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

CO2 ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʟʘʱʠʱʘʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟ ʨʝʟʝʨʚʥʦʛʦ ʙʣʦʢʘ ʙʘʣʣʦʥʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜʦʤ ʩ ʜʚʝʨʴʶ ʢʘʞʜʦʛʦ ʦʪʩʝʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʩʪʥʳʝ ʢʥʦʧʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʝʨʘʪʦʨʫ ʟʘʧʫʩʪʠʪʴ ʚʳʧʫʩʢ CO2. 
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FIRE SAFETY AT OBJEC TS OF THE OIL AND GA S COMPLEX OF THE 

TENGIZ DEPOSIT  

Samarkina T.S., Rakhimova N.N. 
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One of the main economic sectors of Russia, which makes a significant, if not the main, contribution 

to the country's budget, is the oil and gas complex. Despite this, in many oil producing, oil refining 

or oil transporting enterprises, inconsistencies with fire safety requirements are often revealed. 

Therefore, ensuring fire safety at the enterprises of the oil and gas industry is still an urgent task. 
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ʉʈɽɼʉʊɺɸ ʀʅɼʀɺʀɼʋɸʃʔʅʆʁ ɿɸʑʀʊʓ ɼʃʗ ʈɸɹʆʊʅʀʂʆɺ ʅɽʌʊʗʅʆʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ  

ʉʘʤʘʨʢʠʥʘ ʊ.ʉ., ʈʘʭʠʤʦʚʘ ʅ.ʅ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʨʝʥʙʫʨʛ 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥ ʩ 

ʨʠʩʢʦʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʯʠʭ. ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʦʙʷʟʘʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʚʦʠʤ 

ʩʦʪʨʫʜʥʠʢʘʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ ʧʦʣʫʯʝʥʠʷ ʫʚʝʯʴʷ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʨʘʙʦʯʫʶ ʦʜʝʞʜʫ ʠ ʦʙʫʚʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʧʝʮʦʜʝʞʜʘ, ʨʘʙʦʯʘʷ 

ʦʜʝʞʜʘ. 

 

ʉʦʪʨʫʜʥʠʢʠ ʛʘʟʦʚʦʡ ʠ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʉʀɿ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʠʤʝʥʷʶʪ ʥʝʬʪʝʤʦʨʦʟʦʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʨʘʙʦʯʝʡ 

ʦʜʝʞʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ ʪʢʘʥʴʶ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʧʨʦʧʠʪʳʚʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʢʨʦʡ ʦʜʝʞʜʳ. ʉʦʛʣʘʩʥʦ ʅʊɼ ʦʥʘ ʥʝ 

ʜʦʣʞʥʘ ʩʪʝʩʥʷʪʴ ʜʚʠʞʝʥʠʷ ʨʘʙʦʪʥʠʢʘ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʪʦʨʥʦʡ ʠ 

ʫʜʦʙʥʦʡ.  

ʅʦʛʠ ʨʘʙʦʯʝʛʦ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʟʘʱʠʱʘʝʪ ʩʧʝʮʠʘʣʴʥʘʷ 

ʥʝʬʪʝʤʘʩʣʦʞʠʨʦʟʘʱʠʪʥʘʷ ʦʙʫʚʴ. ʉʫʱʝʩʪʚʝʥʥʦ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʚʠ ʚʣʠʷʝʪ ʚʦʟʜʫʭʦ- ʠ 

ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʝʤ ʙʦʣʴʰʝ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. 

ʊʘʢ ʞʝ ʚ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

(ʧʨʦʪʠʚʦʛʘʟʳ, ʨʝʩʧʠʨʘʪʦʨʳ) ʜʣʷ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʧʳʣʠ, ʧʘʨʦʚ ʠ ʜʨʫʛʠʭ 

ʛʘʟʦʚ. ʈʝʩʧʠʨʘʪʦʨʳ ʠʧʦʣʴʟʫʶʪ ʧʨʦʪʠʚʦʧʳʣʝʚʳʝ, ʘ ʧʨʦʪʠʚʦʛʘʟʳ ʜʚʫʭ ʪʠʧʦʚ: ʠʟʦʣʠʨʫʶʱʠʝ ʠ 

ʬʠʣʴʪʨʫʶʱʠʝ [2].  

ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʬʠʣʴʪʨʫʶʱʠʝ ʧʨʦʪʠʚʦʛʘʟʳ. ɺʦʟʜʫʭ ʚ ʥʝʤ ʜʦ ʧʦʧʘʜʘʥʠʷ ʚ 

ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʧʨʦʭʦʜʠʪ ʦʯʠʩʪʢʫ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʯʝʨʝʟ ʬʠʣʴʪʨ. ʋ ʢʘʞʜʦʛʦ ʧʨʦʪʠʚʦʛʘʟʘ 

ʠʤʝʝʪʩʷ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ, ʧʦ ʠʩʪʝʯʝʥʠʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʧʨʦʚʝʨʷʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ.  

ʈʝʩʧʠʨʘʪʦʨ ʟʘʱʠʱʘʝʪ ʨʘʙʦʪʥʠʢʘ ʦʪ ʚʨʝʜʥʦʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʬʠʣʴʪʨʫʶʱʝʡ ʤʘʩʩʳ ʨʝʩʧʠʨʘʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪ ʤʘʨʣʶ, ʚʘʪʫ, ʬʣʘʥʝʣʴ ʠʣʠ ʚʦʡʣʦʢ.  

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʚʳʩʦʪʝ ʩʦʪʨʫʜʥʠʢʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ 

ʧʨʠʤʝʥʷʪʴ ʩʪʨʘʭʦʚʦʯʥʫʶ ʧʨʠʚʷʟʴ. ʉʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 

ʧʨʠʚʷʟʷʤ: ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ, ʜʦʩʪʘʪʦʯʥʦʝ ʢʨʝʧʣʝʥʠʝ, ʧʨʦʯʥʦʩʪʴ ʠ ʝʸ ʠʩʧʳʪʘʥʠʝ ʧʦʜ 

ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ.  

ɼʣʷ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʩʣʫʭʘ ʚʦ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʰʫʤʦʤ, ʧʨʝʚʳʰʘʶʱʠʤ ʇɼʅ, ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʬʦʥʳ-ʟʘʛʣʫʰʢʠ. ʆʥʠ ʠʤʝʶʪ ʢʦʥʫʩʦʦʙʨʘʟʥʫʶ 

ʬʦʨʤʫ ʩ ʘʣʶʤʠʥʠʝʚʦʡ ʛʦʣʦʚʢʦʡ ʠ ʣʝʥʪʦʯʥʦʡ ʨʝʟʴʙʦʡ ʥʘ ʥʝʡ, ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʧʣʝʢʩʠʛʣʘʩʘ. 

ɹʣʘʛʦʜʘʨʷ ʨʝʟʴʙʝ, ʟʚʫʢ ʧʦʩʪʫʧʘʝʪ ʚ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʫʞʝ ʪʠʰʝ. ʅʦʩʠʪʴ ʪʘʢʠʝ ʉʀɿ ʥʫʞʥʦ 

ʧʝʨʠʦʜʠʯʝʩʢʠ, ʥʝ ʙʦʣʝʝ 30-40, ʘ ʧʦʩʣʝ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʧʝʨʝʨʳʚ.  



ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʦʪʨʫʜʥʠʢʠ, ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʊʝʥʛʠʟ, ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʧʝʨʝʯʝʥʴ ʉʀɿ (ʚʢʣʶʯʘʷ ʧʨʠʙʦʨʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ), ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʊʨʝʙʦʚʘʥʠʷ 

ɿʘʱʠʪʘ ʛʦʣʦʚʳ ʢʘʩʢʘ (ʩ ʧʦʜʰʣʝʤʥʠʢʦʤ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ ʪʢʘʥʠ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ) 

ɿʘʱʠʪʘ ʛʣʘʟ ʠ ʣʠʮʘ 
ʟʘʱʠʪʥʳʝ ʦʯʢʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ,  

ʭʠʤʠʯʝʩʢʠ ʟʘʱʠʪʥʳʝ ʦʯʢʠ 

ɿʘʱʠʪʘ ʩʣʫʭʘ ʅʘʫʰʥʠʢʠ, ʙʝʨʫʰʠ 

ɿʘʱʠʪʘ ʨʫʢ ʧʝʨʯʘʪʢʠ ʣʝʪʥʠʝ/ʟʠʤʥʠʝ (ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʠʝ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ) 

ɿʘʠɦʪʘ ʪʝʣʘ 
ʢʫʨʪʢʘ ʟʠʤʥʷʷ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ ʪʢʘʥʠ, ʢʦʤʙʠʥʝʟʦʥʳ ʟʠʤʥʠʝ/ʣʝʪʥʠʝ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ 

ʪʢʘʥʠ, ʪʝʧʣʦʝ ʥʠʞʥʝʝ ʙʝʣʴʸ, ʬʘʨʪʫʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ɿʘʱʠʪʘ ʥʦʛ 
ʟʘʱʠʪʥʳʝ ʙʦʪʠʥʢʠ/ʩʘʧʦʛʠ (ʣʝʪʥʠʝ ʠ ʟʠʤʥʠʝ), ʩʘʧʦʛʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʩʘʧʦʛʠ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ɿʘʱʠʪʘ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ 

ʘʚʘʨʠʡʥʳʡ ʨʝʩʧʠʨʘʪʦʨ çMSAè, 

ʨʝʩʧʠʨʘʪʦʨ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʨʝʩʧʠʨʘʪʦʨ ʩʦ ʩʤʝʥʥʳʤʠ ʢʘʨʪʨʠʜʞʘʤʠ, 

ʚʦʟʜʫʰʥʦ-ʜʳʭʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ çʄʘʛʥʫʤè, ɺɼɸ ʘʚʘʨʠʡʥʦʛʦ ʪʠʧʘ 

Cʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

çʆʜʥʦʢʦʤʧʦʥʝʥʪʥʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʛʘʟʦʜʝʪʝʢʪʦʨ çBWGasAlertʉlipExtreme2è, 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʤʦʜʝʣʠ çMicromaxè, aʚʘʨʠʡʥʳʝ ʜʫʰʠ, ʩʪʘʥʮʠʠ ʜʣʷ ʧʨʦʤʳʚʘʥʠʷ 

ʛʣʘʟ, ʥʘʙʦʨ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʤʝʜʠʮʠʥʩʢʘʷ ʘʧʪʝʯʢʘ ʜʣʷ ʦʢʘʟʘʥʠʷ 

ʧʝʨʚʦʡ ʧʦʤʦʱʠ, ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʤʦʜʝʣʠ çDragerè X-am 2000/5000 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʣʠ 

ʭʨʘʥʷʪʩʷ ʘʛʨʝʩʩʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʦʙʚʝʜʝʥʳ ʧʦʣʦʩʦʡ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʰʠʨʠʥʦʡ 100 ʤʤ, ʢʦʪʦʨʘʷ ʥʘʥʦʩʠʪʩʷ ʥʘ ʜʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ. ɺ ʤʝʩʪʘʭ, ʚʠʜʠʤʳʭ 

ʩʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʩʪʫʧʘ ʢ ʪʝʨʨʠʪʦʨʠʠ çʞʝʣʪʳʭ ʣʠʥʠʡè, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʚʝʰʝʥʳ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʟʥʘʢʠ çʆʩʪʦʨʦʞʥʦ! ʍʠʤʠʯʝʩʢʠ ʦʧʘʩʥʘʷ ʟʦʥʘè, ʪʨʝʙʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʀɿ. ɼʘʥʥʳʝ ʟʥʘʢʠ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʨʷʜʦʤ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʚʭʦʜʘʤʠ 

ʥʘ ʫʩʪʘʥʦʚʢʫ ʠʣʠ ʫʯʘʩʪʦʢ. ʇʨʠʤʝʨʳ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ çʞʝʣʪʳʭ ʣʠʥʠʡè ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʉʀɿ ʚ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʟʦʥʘʭ 

ˤ͙͒ ͪ͊͋ͦͭ ˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ˿ˮ˭ 

˽͔ͦͫ΅͔͙͔ͤ ͯ;͊ͫͭ͊͟  
όͪ͊͋ͦͭ· ͔ͤ ͍͔͒ͯͭͫΎύ 

͙͙̆ͣ;͔͙͔ͫ͟ ͦ;͙͟ 

̏ͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊͋ͦͭ· ͙͙̆ͣ;͔͙͔ͫ͟ ͦ;͙͟Σ ͙͡ͼ͔͍͚ͦ ΅͙ͭͦ͟Σ ͻ͙͙ͣ;͔͙͔ͫ͟ ͔ͨͪ;͙͊ͭ͟ 

͔́ͻ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͔͋͘ ͦͤͭ͊ͭ͊͟͟ ͫ 
͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͔͚ͫͪ͒ͦ 

͙͙̆ͣ;͔͙͔ͫ͟ ͦ;͙͟Σ ͊͘΅͙ͭͤ·͔ ͔ͨͪ;͙͊ͭ͟ ͙ ͍ͦ͒ͤͦͪ͊ͦ͘·͔ ͙͔ͦͣ͋ͤͦͤ͘͟· 
ζTyvekη ͙κ͙͙͡ ͎͙͔͒ͪͯ ˿ˮ˭ ͎ͫͦ͊ͫͤͦ͡ ͤ͊ͪΎ͒ͯ-͒ͦͨͯͫͯ͟ 

͔́ͻ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͍ ͔ͦͤͭ͊ͭ͟͟ ͫ 
͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͔͚ͫͪ͒ͦ 

͙͙̆ͣ;͔͙͔ͫ͟ ͦ;͙͟Σ ͙͡ͼ͔͍͚ͦ ΅͙ͭͦ͟Σ ͻ͙͙ͣ;͔͙͔ͫ͟ ͔ͨͪ;͙͊ͭ͟Σ ͻ͙͙ͣ;͔͙͚ͫ͟ 
ͦͫͭ͟Όͣ ͎ͫͦ͊ͫͤͦ͡ ͦ͋΅͔ͣͯ ͤ͊ͪΎ͒ͯ-͒ͦͨͯͫͯ͟ 

 

ʅʘ ʫʯʘʩʪʢʘʭ çʞʝʣʪʳʭ ʣʠʥʠʡè ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʘʚʘʨʠʡʥʳʝ 

ʜʫʰʠ ʠ ʩʪʘʥʮʠʠ ʜʣʷ ʧʨʦʤʳʚʢʠ ʛʣʘʟ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʤʳʚʘʥʠʷ ʦʧʘʩʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʘʨʠʡʥʳʭ ʜʫʰʝʚʳʭ ʠ ʩʪʘʥʮʠʡ ʜʣʷ ʧʨʦʤʳʚʢʠ ʛʣʘʟ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʉʣʝʜʫʝʪ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʦʢʘʟʘʪʴ 

ʧʦʨʘʞʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʧʝʨʚʫʶ ʧʦʤʦʱʴ ʠʣʠ ʚʳʟʚʘʪʴ ʜʣʷ ʥʝʛʦ ʚʨʘʯʘ [3]. 
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INDIVIDUAL PROTECTIV E PRODUCTS FOR OIL INDUSTRY WORKERS 

Samarkina T.S., Rakhimova N.N. 

Orenburg State University, Orenburg 

 

Almost any production process is more or less associated with a risk to the health of workers. 

Therefore, any enterprise is obliged to provide its employees whose activities are associated with the 

risk of injury or illness, personal protective equipment, work clothes and shoes. 

Key words: personal protective equipment, safety, work clothing, work clothes. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ, 

ʋʃʔʊʈɸɿɺʋʂʆɺʓʍ ʀ ɸʅɸʄʅɽʉʊʀʏɽʉʂʀʍ ɼɸʅʅʓʍ ʈʋɹʎɸ ʅɸ ʄɸʊʂɽ 

ʇʆʉʃɽ ʆʇɽʈɸʎʀʀ ʂɽʉɸʈɽɺʆ ʉɽʏɽʅʀɽ 

ʐʚʳʜʯʝʥʢʦ ʂ.ʈ. 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʪʘʚʨʦʧʦʣʴ 

 

ʀʟʫʯʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ. ʇʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʝʨʘʮʠʷ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʨʫʙʝʮ ʥʘ ʤʘʪʢʝ, ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʫʙʮʘ, 

ʢʫʣʪʠʚʠʨʦʚʘʥʠʝ ʤʠʦʩʘʪʝʣʠʪʦʚ, ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʝʥʠʝ. 

 

ʈʫʙʝʮ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʠʩʭʦʜʘʭ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʢʘʟʘʥʠʷ ʢ ʘʙʜʦʤʠʣʴʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ [2]. 

ʈʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʫ ʤʘʪʝʨʠ ʧʨʠ ʘʙʜʦʤʠʥʘʣʴʥʦʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʠ ʚʦʟʨʘʩʪʘʝʪ ʚ 10-26 ʨʘʟ [1]. ɸ 

ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʦʧʝʨʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʝʝ, ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ 

[5]. 

ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʝ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʝ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʘ ʥʝ ʛʨʫʙʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩʢʣʦʥʥʦʡ ʢ 

ʨʘʟʨʳʚʘʤ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʘʛʥʦʩʪʠʢʘ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʚʩʝʛʜʘ ʩʣʦʞʥʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʵʪʘʧʝ 

ʧʨʝʛʨʘʚʠʜʘʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʣʠ ʫʞʝ ʧʨʠ ʥʘʩʪʫʧʠʚʰʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʫʞʝ ʥʝʜʦʩʪʫʧʥʳ 

ʪʘʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʢ ʛʠʩʪʝʨʦʩʦʥʦʛʨʘʬʠʷ ʠ ʛʠʩʪʝʨʦʩʢʦʧʠʶ [4]. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʜʘʥʥʳʝ ʨʫʙʮʘ ʩʪʘʥʦʚʷʪʩʷ ʧʦʜ ʩʦʤʥʝʥʠʷ ʢʘʢ ʧʘʮʠʝʥʪʢʘʤʠ, ʪʘʢ ʠ ʚʨʘʯʘʤʠ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʠ 

[3]. ʆʜʥʘʢʦ, ʪʦʣʴʢʦ ʪʦʯʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʩʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʫʙʮʘ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦʠʪʴ 

ʪʘʢʪʠʢʫ ʚʚʝʜʝʥʠʷ ʨʦʜʦʚ, ʘ ʟʥʘʯʠʪ ʠʟʙʝʞʘʪʴ ʥʝʤʠʥʫʝʤʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷè.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 

ɺ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 40 ʞʝʥʱʠʥ, ʠʤʝʶʱʠʭ ʨʫʙʝʮ ʥʘ ʤʘʪʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʀʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʨʫʙʮʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʟ 40 ʞʝʥʰʠʥ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʡ ʨʫʙʝʮ ʧʦʜʪʚʝʨʜʠʣʩʷ ʪʦʣʴʢʦ ʫ 10, ʙʳʣʦ ʨʝʰʝʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʝ ʨʘʚʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦ 10 ʞʝʥʱʠʥ. 

ɺ ʛʨʫʧʧʫ çɸè ʚʭʦʜʠʣʠ ʞʝʥʱʠʥʳ ʩ ʩʦʩʪʦʷʪʝʣʴʥʳʤ ʨʫʙʮʦʤ ʥʘ ʤʘʪʢʝ, ʚ ʛʨʫʧʧʫ çɺè 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ. ʅʘʤʠ ʙʳʣ ʚʟʷʪ ʙʠʦʤʘʪʝʨʠʘʣ ʚ ʦʙʣʘʩʪʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ ʠ ʧʨʦʠʟʚʝʜʝʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʪʢʘʥʠ ʤʠʦʤʝʪʨʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ʢʫʣɹʪʠʚʠʨʦʚʘʥʠʝ ʤʠʦʩʘʪʝʣʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ DMEM, ʦʙʦʛʘʱʝʥʥʦʡ 10% 

ʩʳʚʦʨʦʪʢʦʡ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʫʙʮʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʡ ʦʮʝʥʢʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʫʟ-

ʜʘʥʥʳʝ ʫ ʞʝʥʱʠʥ ʦʙʝʠʭ ʛʨʫʧʧ.  



ʊʦʣʱʠʥʘ ʤʠʦʤʝʪʨʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ ʫ ʞʝʥʱʠʥ ʛʨʫʧʧʳ çɸè 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 4,5 Ñ 0,8 ʤʤ, ʜʘʥʥʳʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʧʣʘʥʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ. ʉʦʚʩʝʤ ʠʥʳʝ 

ʜʘʥʥʳʝ ʙʳʣʠ ʚ ʛʨʫʧʧʝ çɺè. ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʤʠʦʤʝʪʨʠʷ ʩʦʩʪʘʚʣʷʣʘ 1,2 Ñ 0,5 ʤʤ, ʯʪʦ ʢʦʩʚʝʥʥʦ 

ʫʢʘʟʳʚʘʝʪ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʤ ʨʫʙʮʝ. ɺ ʘʥʘʣʠʟ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʥʘʣʠʯʠʝ 

çʥʠʰè, ʚʢʣʶʯʝʥʠʡ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʠʦʤʝʪʨʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ. ɺ 

ʛʨʫʧʧʝ çɸè ʪʦʣʴʢʦ ʫ 1 (10%) ʞʝʥʱʠʥʳ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʚ ʛʨʫʧʧʝ ʞʝ çɺè ʫ 4 (20%) 

ʞʝʥʱʠʥ. ʊʘʢ ʞʝ ʥʘʤʠ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʪʘʢʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʨʠʟʥʘʢ, ʢʘʢ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʢʨʦʚʦʪʦʢʘ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ. ɺ ʛʨʫʧʧʝ çɸè ʢʨʦʚʦʪʦʢ ʥʝ ʙʳʣ ʥʘʨʫʰʝʥ ʫ 

ʚʩʝʡ ʛʨʫʧʧʳ. ɺ ʛʨʫʧʧʝ çɺè ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚʩʪʨʝʯʘʣʦʩʴ ʫ 5 (50%) ʞʝʥʱʠʥ, ʫ ʜʚʫʭ ʠʟ ʥʠʭ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ ʢʨʦʚʦʪʦʢ ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʦʙʣʘʩʪʠ.  

ʊʘʢ ʞʝ ʥʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʪʱʘʪʝʣʴʥʳʡ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʣʠ ʜʘʥʥʳʝ ʦ 

ʪʝʯʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʠ ʥʘʩʪʦʷʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʝʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʚʝʜʝʥʠʝ ʨʦʜʦʚ ʠ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʝʜʴ, 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʘʥʦʤʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʙʮʘ [1]. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

 ʇʨʠʟʥʘʢʠ ɻʨʫʧʧʘ çɸè ɻʨʫʧʧʘ çɺè 

1 ʇʘʨʠʪʝʪ 3 Ñ 0,5 2 Ñ 0,5 

2 ʂʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ ʫ ʢʘʞʜʦʡ ʞʝʥʱʠʥʳ ʠʟ 

ʛʨʫʧʧʳ 

1 Ñ 0,5 2 Ñ 0,5 

3 ʕʢʩʪʨʝʥʥʦʝ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 5 Ñ 0,5 3 Ñ 0,6 

4 ʇʣʘʥʦʚʦʝ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 5 Ñ 0,4 7 Ñ 0,2 

5 ʅʘʣʠʯʠʝ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧ/ʦ 

ʧʝʨʠʦʜʝ 

3 Ñ 0,5 5 Ñ 0.8 

6 ʅʘʣʠʯʠʝ ʦʪʷʛʦʱʝʥʥʦʛʦ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ 

3 Ñ 0,6 6 Ñ 0,6 

 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʤʳ ʩʨʘʚʥʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ.  

ɺ ʛʨʫʧʧʝ çɸè, ʩʦʩʪʦʷʱʝʡ ʠʟ ʞʝʥʱʠʥ ʩ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʩʦʩʪʦʷʪʝʣʴʥʳʤ ʨʫʙʮʦʤ, ʫ 6 (60%) ʞʝʥʱʠʥ ʠʤʝʣʠʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʥʥʳʝ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʤ 

ʨʫʙʮʝ. ɺ ʛʨʫʧʧʝ çɺè, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʣʠ ʞʝʥʱʠʥʳ ʩ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ ʨʫʙʮʦʤ, ʫ 8 (80%) 

ʞʝʥʱʠʥ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʤ ʨʫʙʮʝ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ:  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʙʠʦʧʩʠʡʥʦʡ ʪʢʘʥʠ ʤʠʦʤʝʪʨʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʨʫʙʮʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʟ-ʜʘʥʥʳʭ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʫʙʮʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʪʠʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʪʨʘʦʧʝʨʘʮʠʦʥʥʦ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʦʤʝʪʨʠʷ ʫ ʞʝʥʱʠʥ ʩ 

ʩʦʩʪʦʷʪʝʣʴʥʳʤ ʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ ʨʫʙʮʦʤ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ, ʦʜʥʘʢʦ, 

ʫʯʠʪʳʚʘʷ ʤʠʥʠʤʘʣʴʥʫʶ ʚʳʙʦʨʢʫ, ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʘʙʩʦʣʶʪʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʷ ʪʢʘʥʠ ʤʠʦʤʝʪʨʠʷ ʠ ʝʛʦ ʨʦʣʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ.  
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ɸʅʊʀʆʂʉʀɼɸʅʊʅʓɽ ʉɺʆʁʉʊɺɸ ʕʅɼʆɻɽʅʅʓʍ ʉʆɽɼʀʅɽʅʀʁ, 

ʉʆɼɽʈɾɸʑʀʍ ʂɸʈɹʆʂʉʀʃʔʅʋʖ ɻʈʋʇʇʋ, ɺ ʉʆʏɽʊɸʅʀʀ ʉ ʕʂʉʊʈɸʂʊʆʄ 

ʇʈʆʇʆʃʀʉɸ 

ʉʠʤʦʥʷʥ ɽ.ɺ., ʇʦʪʝʭʠʥʘ ɽ.ɸ., ʊʦʧʦʨʝʮ ʊ.ɸ. 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʏʝʣʷʙʠʥʩʢ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʦʟʠʪʦʚ ʩ ʵʢʩʪʨʘʢʪʦʤ ʧʨʦʧʦʣʠʩʘ ʥʘ ʧʨʦʮʝʩʩʳ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʚ ʜʚʫʭ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʪʨʘʢʪʘ 

ʧʨʦʧʦʣʠʩʘ ʧʦʚʳʰʘʝʪʩʷ ʧʦʣʷʨʦʛʨʘʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʵʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ. 

 

ɺʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʩ ʨʘʜʠʢʘʣʘʤʠ ʠ ʘʢʪʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʢʠʩʣʦʨʦʜʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʫʜʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ. ʉʣʘʙʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ (ɸʆ) ʚ ʢʣʝʪʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʵʥʜʦʛʝʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʀʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʦʯʝʥʴ ʚʳʩʦʢʘ, ʧʦʵʪʦʤʫ ʩʫʤʤʘʨʥʳʡ ʵʬʬʝʢʪ ʠʭ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʨʘʚʥʠʤ ʩ ʩʫʤʤʘʨʥʳʤ 

ʵʬʬʝʢʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ɸʆ.  

ɼʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʦʚ ʥʝʢʦʪʦʨʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʯʝʪʘʪʴ ʠʭ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ï ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʦʣʠʬʝʥʦʣʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʤʦʱʥʦʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʚʳʙʨʘʥ ʵʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ [2, 3, 4, 5, 6, 8, 

9, 11, 12, 14]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʘʟʦʚʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʩ ʤʘʩʩ ï 

ʩʝʣʝʢʪʠʚʥʳʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ: ʨʫʪʠʥ, ʘʧʠʛʝʥʠʥ, ʢʚʝʨʮʝʪʠʥ, ʢʝʤʧʬʝʨʦʣ, ʜʠʤʝʪʠʣʢʝʤʧʬʝʨʦʣ, ʢʦʬʝʡʥʘʷ, 

ʬʝʨʫʣʦʚʘʷ, ʢʦʨʠʯʥʘʷ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʝʱʝʩʪʚʘ, 5 ï 

ʛʠʜʨʦʢʩʠ, 4, 7 ï ʜʠʤʝʪʦʢʩʠʬʣʘʚʘʥʦʥ ʠ ʥʘʬʪʘʣʝʥ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʵʢʩʪʨʘʢʪʝ ʧʨʦʧʦʣʠʩʘ ʨʷʜʘ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʠʩʣʦʪʘ ʬʝʨʫʣʦʚʘʷ, ʘʧʠʛʝʥʠʥ, ʢʝʤʧʬʝʨʦʣ, ʨʫʪʠʥ, 

ʧʠʥʦʮʝʤʙʨʠʥ, ʧʠʥʦʩʪʨʦʙʠʥ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʙʣʘʜʘʝʪ ʧʠʥʦʩʪʨʦʙʠʥ. ʗʥʪʘʨʥʘʷ ʠ ʬʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʳ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦʨʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ɸʢʪʠʚʥʦʩʪʴ ʥʠʢʦʪʠʥʦʚʦʡ ʠ ʛʣʫʪʘʤʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʥʝʚʝʣʠʢʘ, ʦʜʥʘʢʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʠʥʦʩʪʨʦʙʠʥʘ ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ, ʩʦʜʝʨʞʘʱʠʡ ʩʫʤʤʫ ʧʦʣʠʬʝʥʦʣʦʚ, ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʪʝʥʮʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʦʟʠʪʦʚ ʩ ʵʢʩʪʨʘʢʪʦʤ ʧʨʦʧʦʣʠʩʘ ʥʘ ʧʨʦʮʝʩʩʳ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʚ ʜʚʫʭ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ [13].  

ɺ ʢʘʯʝʩʪʚʝ oʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧoʣʴʟoʚʘʣʠ ʢʨoʚʴ ʜoʥoʨoʚ ʤʫʞʩʢoʛo ʧoʣʘ (20 ï 25 

ʣʝʪ) [1, 7]. ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 ÁC ʜʣʷ ʧʨʝʜoʪʚʨʘʱʝʥʠʷ ʘʢʪʠʚʘʮʠʠ 

ʥʝʡʪʨoʬʠʣoʚ ʚo ʚʨʝʤʷ ʚʳʜʝʣʝʥʠʷ. ɼʣʷ ʩoʟʜʘʥʠʷ ʜʚoʡʥoʛo ʛʨʘʜʠʝʥʪʘ ʠʩʧoʣʴʟoʚʘʣʠ ʬʠʢoʣʣ ï 

ʫʨoʛʨʘʬʠʥ ʩ ʧʣoʪʥoʩʪʴʶ ɟ = 1,077 ʛ/ʩʤ3 ʠ ɟ = 1,119 ʛ/ʩʤ3, ʧʨʠʯʝʤ ʧʝʨʚʳʤ ʚ ʧʨoʙʠʨʢʫ ʚʥoʩʠʣʠ 

ʨʘʩʪʚoʨ ʩ ʙoʣʝʝ ʚʳʩoʢoʡ ʧʣoʪʥoʩʪʴʶ, ʘ ʟʘʪʝʤ ʥʘ ʥʝʛo ʘʢʢʫʨʘʪʥo ʥʘʩʣʘʠʚʘʣʠ ʨʘʩʪʚoʨ ʬʠʢoʣʣʘ 



ʩ ʤʝʥʴʰʝʡ ʧʣoʪʥoʩʪʴʶ. ɻʝʧʘʨʠʥʠʟʠʨoʚʘʥʥʫʶ ʢʨoʚʴ oʩʪoʨoʞʥo ʥʘʩʣʘʠʚʘʣʠ ʥʘ ʜʚoʡʥoʡ 

ʛʨʘʜʠʝʥʪ ʬʠʢoʣʣ ï ʫʨoʛʨʘʬʠʥʘ, ʠʩʢʣʶʯʘʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨoʚʘʣʠ 45 ʤʠʥ 

ʧʨʠ 3000 oʙ/ʤʠʥ. ʇoʩʣʝ ʵʪoʛo ʧoʣʫʯʘʣʠ ʢoʣʴʮʘ ʤoʥoʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪoʢ (ʚʝʨʭʥʝʝ) ʠ 

ʥʝʡʪʨoʬʠʣoʚ (ʅʌ) (ʥʠʞʥʝʝ). ʂoʣʴʮo ʤoʥoʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪoʢ ʦʪʙʨʘʩʳʚʘʣʠ, ʘ ʥʝʡʪʨoʬʠʣʴʥoʝ 

ʢoʣʴʮo ʧʝʨʝʥoʩʠʣʠ ʚ ʯʠʩʪʫʶ ʧʨoʙʠʨʢʫ, ʩʚoʙoʜʥʫʶ oʪ ʠoʥoʚ Ca 2+ ʠ Mg 2+. ʂʣʝʪʢʠ ʜʚʘʞʜʳ 

oʪʤʳʚʘʣʠ, ʢʘʞʜʳʡ ʨʘʟ ʮʝʥʪʨʠʬʫʛʠʨʫʷ 10 ʤʠʥ ʧʨʠ 1500 oʙ/ʤʠʥ [15]. ʂoʣʠʯʝʩʪʚo ʅʌ ʚ 

ʢʣʝʪoʯʥoʡ ʩʫʩʧʝʥʟʠʠ ʧoʜʩʯʠʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ɻoʨʷʝʚʘ ʩ oʢʨʘʰʠʚʘʥʠʝʤ ʤʝʪʠʣʝʥoʚʳʤ ʩʠʥʠʤ ʚ 

ʨʘʩʪʚʦʨʝ ʢʠʩʣoʪʳ ʫʢʩʫʩʥoʡ 3% [7]. ɼʣʷ ʜoʩʪʠʞʝʥʠʷ ʢoʥʮʝʥʪʨʘʮʠʠ 5*106 ʅʌ/ʤʣ ʢʣʝʪoʯʥʫʶ 

ʩʫʩʧʝʥʟʠʶ ʨʘʟʚoʜʠʣʠ ʨʘʩʪʚoʨoʤ ʍʝʥʢʩʘ.  

Oʧʨʝʜʝʣʝʥʠʝ ʧʝʨoʢʩʠʜʘ ʚoʜoʨoʜʘ ʚ ʅʌ ʧʨoʚoʜʠʣʠ ʩʧʝʢʪʨoʬoʪoʤʝʪʨʠʯʝʩʢʠ ʧo ʤʝʪoʜʫ 

PickA. ʠ KeisariY. ʩ ʠʩʧoʣʴʟoʚʘʥʠʝʤ ʨʘʩʪʚoʨʘ ʬʝʥoʣoʚoʛo ʢʨʘʩʥoʛo 0,2% [13]. ʄʝʪoʜ oʩʥoʚʘʥ 

ʥʘ ʩʧoʩoʙʥoʩʪʠ ʧʝʨoʢʩʠʜʘ ʚoʜoʨoʜʘ oʙʨʘʟoʚʳʚʘʪʴ ʥʝʠʜʝʥʪʠʬʠʮʠʨoʚʘʥʥʳʡ ʧʨoʜʫʢʪ. ɼʣʷ ʵʪoʛo 

ʢ 1,64 ʤʣ ʬoʩʬʘʪʥoʛo ʙʫʬʝʨʥoʛo ʨʘʩʪʚʦʨʘ ʧʨʠʙʘʚʣʷʣʠ 30 ʤʢʣ ʨʘʩʪʚoʨʘ ʬʝʥoʣoʚoʛo ʢʨʘʩʥoʛo ʠ 

600 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʅʌ. ɺ oʧʳʪʥʳʡ oʙʨʘʟʝʮ ʚʥoʩʠʣʠ ʨʘʩʪʚoʨʳ oʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ 

ʢoʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/100 ʤʣ ʚ ʨʘʟʥʳʭ ʩooʪʥoʰʝʥʠʷʭ. ɺ ʨʘʩʪʚoʨ ʩʨʘʚʥʝʥʠʷ ʚʤʝʩʪo ʠʩʧʳʪʫʝʤoʛo 

ʣʝʢʘʨʩʪʚʝʥʥoʛo ʩʨʝʜʩʪʚʘ ʜoʙʘʚʣʷʣʠ ʚoʜʫ oʯʠʱʝʥʥʫʶ ʚ ʪoʤ ʞʝ oʙʲʝʤʝ. ʇʨoʙʠʨʢʠ 

ʠʥʢʫʙʠʨoʚʘʣʠ ʧʨʠ 370ʉ 60 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʨʝʘʢʮʠʶ oʩʪʘʥʘʚʣʠʚʘʣʠ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝʘʢʮʠoʥʥʫʶ 

ʩʤʝʩʴ 20 ʤʢʣ 1 ʄ ʨʘʩʪʚoʨʘ ʥʘʪʨʠʷ ʛʠʜʨoʢʩʠʜʘ. ʀʟʤʝʨʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʨoʪʠʚ ʢoʥʪʨoʣʴʥoʡ ʧʨoʙʳ, ʚ ʢoʪoʨoʡ ʨʝʘʢʮʠʷ ʙʳʣʘ oʩʪʘʥoʚʣʝʥʘ ʩʨʘʟʫ ʧoʩʣʝ 

ʜoʙʘʚʣʝʥʠʷ ʢʨʘʩʠʪʝʣʷ [7, 13].  

Oʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥoʩʪʠ ʢʘʪʘʣʘʟʳ [10] ʚ ʅʌ ʧʨoʚoʜʠʣʠ ʧo ʨʝʘʢʮʠʠ ʩ ʘʤʤoʥʠʷ 

ʤoʣʠʙʜʘʪoʤ. ɼʣʷ ʵʪoʛo ʚ oʧʳʪʥʫʶ ʧʨoʙʠʨʢʫ oʪʤʝʨʷʣʠ 2 ʤʣ ʩʚʝʞʝʧʨʠʛoʪoʚʣʝʥʥoʛo 0,03% 

ʨʘʩʪʚoʨʘ ʧʝʨʦʢʩʠʜʘ ʚoʜoʨoʜʘ, 100 ʤʢʣ ʚʳʜʝʣʝʥʥoʡ ʩʫʩʧʝʥʟʠʠ ʅʌ ʠ ʨʘʩʪʚoʨ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʘʟʥoʡ ʢoʥʮʝʥʪʨʘʮʠʠ. ɺ ʧʨoʙʠʨʢʫ ʩʨʘʚʥʝʥʠʷ ʚʤʝʩʪo ʨʘʩʪʚoʨʘ ʣʝʢʘʨʩʪʚʝʥʥoʛo 

ʩʨʝʜʩʪʚʘ ʧʨʠʙʘʚʣʷʣʠ ʚ ʪoʤ ʞʝ oʙʲʝʤʝ ʚoʜʫ oʯʠʱʝʥʥʫʶ. ɺ ʢoʥʪʨoʣʴʥʳʡ ʨʘʩʪʚoʨ oʪʤʝʨʷʣʠ 2,1 

ʤʣ ʚoʜʳ oʯʠʱʝʥʥoʡ ʠ 100 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʅʌ. ɺ ʢʘʯʝʩʪʚʝ ʭoʣoʩʪoʡ ʧʨoʙʳ ʠʩʧoʣʴʟoʚʘʣʠ 

ʨʘʩʪʚoʨ, ʩoʩʪoʷʱʠʡ ʠʟ 2 ʤʣ 0,03% ʨʘʩʪʚoʨʘ ʧʝʨoʢʩʠʜʘ ʚoʜoʨoʜʘ ʠ 0,2 ʤʣ ʚoʜʳ oʯʠʱʝʥʥoʡ [16]. 

ʇoʜʛoʪoʚʣʝʥʥʳʝ ʪʘʢʠʤ oʙʨʘʟoʤ ʨʘʩʪʚoʨʳ ʠʥʢʫʙʠʨoʚʘʣʠ ʧʨʠ 370ʉ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ 

ʚ ʢʘʞʜʫʶ ʧʨoʙʠʨʢʫ ʜoʙʘʚʣʷʣʠ ʧo 1 ʤʣ 4% ʨʘʩʪʚoʨʘ ʘʤʤoʥʠʷ ʤʦʣʠʙʜʘʪʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʠʟʤʝʨʷʣʠ ʧʨʠ 410 ʥʤ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʳ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ 

ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ 50 % ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ɽɼ50). 

 

ʊʘʙʣʠʮʘ 1. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ  

ˉ ʧ/ʧ ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, (n = 8) ʉ, ʤʦʣʴ/ʣ 

1 ʂʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ 8,47* 10-4  

2 ʂʠʩʣʦʪʘ ʬʫʤʘʨʦʚʘʷ 8,62 * 10-4  

3 ʂʠʩʣʦʪʘ ʥʠʢʦʪʠʥʦʚʘʷ 4,065 * 10-4  

4 ʂʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ 6,79* 10-3  

 

ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘʤʠ ʩ ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʤ ʪʠʧʦʤ 

ʜʝʡʩʪʚʠʷ, ʧʦʵʪʦʤʫ ʠʭ ʘʥʪʠʦʢʠʩʠʜʘʥʪʘʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʇʨʠ ʝʝ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʦʢʩʠʜʘʥʪʥʳʡ ʵʬʬʝʢʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ.   

ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʥʪʘʢʪʥʳʭ ʅʌ, ʘ ʪʘʢʞʝ ʚ ʅʌ, ʩʦʜʝʨʞʘʱʠʭ ʠʩʩʣʝʜʫʝʤʳʝ 



ʢʦʤʧʦʥʝʥʪʳ ʠ ʠʭ ʢʦʤʧʦʟʠʪʳ ʩ ʵʢʩʪʨʘʢʪʦʤ ʧʨʦʧʦʣʠʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 5-ʪʠ 

ʧʦʚʪʦʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʦʧʳʪʘʭ in vitro 

ˉ ʧ/ʧ ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, (n = 5) ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʠʥʪʘʢʪʥʳʭ ʅʌ, 

ʤʢʘʪ/ʣ  

1.  ʂʦʥʪʨʦʣʴ (ʠʥʪʘʢʪʥʳʝ ʅʌ) 0,7753Ñ0,027 

2. ʕʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ (ʕʇ) 0,7992Ñ0,018 

3.  ʂʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ  0,8052Ñ0,049 

4 ʂʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ + ʕʇ 0,8212Ñ0,043 

5. ʂʠʩʣʦʪʘ ʥʠʢʦʪʠʥʦʚʘʷ 0,7812Ñ0,031 

6. ʂʠʩʣʦʪʘ ʥʠʢʦʪʠʥʦʚʘʷ + ʕʇ 0,7943Ñ0,017 

7. ʂʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ  0,7791Ñ0,063 

8.  ʂʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ + ʕʇ 0,7891Ñ0,028 

9.  ʂʠʩʣʦʪʘ ʬʫʤʘʨʦʚʘʷ  0,7642Ñ0,0305 

10. ʂʠʩʣʦʪʘ ʬʫʤʘʨʦʚʘʷ + ʕʇ 0,8026Ñ0,0271 

 

ʅʘʤʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʤʦʜʝʣʴʥʳʝ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʠʝ 0,1 ʛ ʷʥʪʘʨʥʦʡ ʠʣʠ ʬʫʤʘʨʦʚʦʡ 

ʢʠʩʣʦʪʳ, 0,05 ʛ ʢʠʩʣʦʪʳ ʥʠʢʦʪʠʥʦʚʦʡ ʠ 1,0 ʢʠʩʣʦʪʳ ʛʣʫʪʘʤʠʥʦʚʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,4 ʤʣ 

ʵʢʩʪʨʘʢʪʘ ʧʨʦʧʦʣʠʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʩʤʝʩʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʣʷʨʦʛʨʘʬʠʯʝʩʢʠ ʩ ʮʝʣʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʵʬʬʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. ʇʦʪʝʥʮʠʘʣʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ˉ ʧ/ʧ ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, (n = 5) ɽʨ, ɺ ɸʆɸ 

1 ʕʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ (ʕʇ) -1,81 4,4909592 

2 ʂʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ  -1,79 4,4664928 

3 ʂʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ + ʕʇ -1,82 4,5031924 

4 ʂʠʩʣʦʪʘ ʥʠʢʦʪʠʥʦʚʘʷ -1,69 4,3441608 

5 ʂʠʩʣʦʪʘ ʥʠʢʦʪʠʥʦʚʘʷ + ʕʇ -1,78 4,4542596 

6 ʂʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ  -1,67 4,3196944 

7 ʂʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ + ʕʇ -1,76 4,4297932 

8 ʂʠʩʣʦʪʘ ʬʫʤʘʨʦʚʘʷ  -1,80 4,478726 

9 ʂʠʩʣʦʪʘ ʬʫʤʘʨʦʚʘʷ + ʕʇ -1,82 4,5031924 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʠʩʣʦʪʘ ʷʥʪʘʨʥʘʷ, ʬʫʤʘʨʦʚʘʷ ʠ ʵʢʩʪʨʘʢʪ 

ʧʨʦʧʦʣʠʩʘ ʦʪʣʠʯʘʶʪʩʷ ʘʢʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʚʝʣʠʯʠʥʘ ɽʨ ʜʣʷ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʦʣʞʥʘ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ -1,78 - -1,85ɺ; ʢʠʩʣʦʪʘ ʛʣʫʪʘʤʠʥʦʚʘʷ ʠ ʥʠʢʦʪʠʥʦʚʘʷ ʦʪʣʠʯʘʶʪʩʷ ʤʘʣʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʪʨʘʢʪʘ ʧʨʦʧʦʣʠʩʘ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʧʦʣʷʨʦʛʨʘʬʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 
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ANTIOXIDANT PRORETIE S OF ENDOGENOUS COMPOUNDS CONTAINING A 

RARBOXYL G ROUP IN COMBINATION WITH PROPOLIS EXTRAC T 

Simonian E.V., Potekhina E.A., Toporec T.A. 

South-Ural State Medical University, Chelyabinsk 

 

The aim of the study was to assess the possible effect of certain derivatives of carboxylic acids, as 

well as their compositions with propolis extract, on the processes of free radical oxidation in two 

model systems. It was found that in the presence of a propolis extract, the polarographic activity for 

the reduction of certain carboxylic acids increases and, as a result, their antioxidant activity. 

Key words: antioxidant activity, carboxylic acids, propolis extract. 
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ʇʆʃʋʏɽʅʀɽ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʆʈʌʆʃʆɻʀʀ ʀ ʆʇʊʀʏɽʉʂʀʍ 

ʇɸʈɸʄɽʊʈʆɺ ʊʆʅʂʀʍ ʇʃɽʅʆʂ ZNO 

ɻʫʣʘʝʥʢʦ ɸ.ɺ., ʂʦʨʦʙʢʦʚ ʈ.ɸ., ʂʣʶʞʠʥ ʉ.ɺ., ʇʨʦʭʦʜʘ ʊ.ʅ., ʄʠʭʥʝʚ ʃ.ɺ., 

ɹʦʥʜʘʨʝʥʢʦ ɽ.ɸ., ʏʘʧʫʨʘ ʆ.ʄ. 

ʉʝʚʝʨʦ - ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʪʘʚʨʦʧʦʣʴ 

 

ʄʝʪʦʜʦʤ ʚʳʪʷʛʠʚʘʥʠʷ ʠʟ ʨʘʩʪʚʦʨʘ ʧʦʣʫʯʝʥʳ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ʦʢʩʠʜʘ ʮʠʥʢʘ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ ʧʦʜʣʦʞʝʢ ʠʟ ʨʘʩʪʚʦʨʘ ʥʘ ʪʦʣʱʠʥʫ ʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ. ʄʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ ZnO. ʄʝʪʦʜʦʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʣʣʠʧʩʦʤʝʪʨʠʠ ʦʧʨʝʜʝʣʝʥʦ 

ʚʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ ʥʘ ʪʦʣʱʠʥʫ ʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ZnO, ʟʦʣʴ, ʪʦʥʢʠʝ ʧʣʝʥʢʠ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ZnO ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʢ ʨʘʟʚʠʪʠʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʠʢʠ. ʀʤ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ. ʋʧʦʨʷʜʦʯʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʉ-ʦʩʠ ʢʨʠʩʪʘʣʣʠʪʦʚ ZnO ʞʝʣʘʪʝʣʴʥʘ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʠʙʦʨʘʭ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʠʟʦʪʨʦʧʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʣʘʟʝʨʳ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʣʠ ʘʢʫʩʪʦʦʧʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ. ʆʢʩʠʜ ʮʠʥʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʘʨʠʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ 

ʚʟʘʤʝʥ ʫʩʪʘʨʝʚʰʠʭ ʚʝʥʪʠʣʴʥʳʭ ʨʘʟʨʷʜʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʝʥʢʠ ʦʢʩʠʜʘ ʮʠʥʢʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʧʪʠʯʝʩʢʠʭ ʛʘʟʦʚʳʭ ʩʝʥʩʦʨʘʭ [1]. 

ʇʣʝʥʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʯʠʱʝʥʥʳʭ ʚ ʭʨʦʤʦʚʦʡ ʩʤʝʩʠ ʢʨʝʤʥʠʝʚʳʭ ʧʦʜʣʦʞʢʘʭ 

ʤʝʪʦʜʦʤ ʚʳʪʷʛʠʚʘʥʠʷ ʠʟ ʟʦʣʷ ʦʢʩʠʜʘ ʮʠʥʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʘʮʝʪʘʪʘ ʮʠʥʢʘ ʚ ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʦʥʦʵʪʘʥʦʣʘʤʠʥʘ, ʩʢʦʨʦʩʪʴ ʚʳʪʷʛʠʚʘʥʠʷ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 10, 5, 1, 0,5 ʠ 0,1 ʩʤ/ʤʠʥ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʚʳʪʷʛʠʚʘʥʠʷ (ʜʣʷ ʢʘʞʜʦʡ 

ʩʢʦʨʦʩʪʠ ʪʨʠ ʚʳʪʷʛʠʚʘʥʠʷ) ʧʨʦʚʦʜʠʣʘʩʴ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʣʝʥʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300 

ęʉ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʠʥʫʪ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʪʨʝʭ ʮʠʢʣʦʚ ʚʳʪʷʛʠʚʘʥʠʷ ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ ʪʝʨʤʠʯʝʩʢʠ 

ʦʪʞʠʛʘʣʩʷ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 400 ęʉ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ. 

ʄʦʨʬʦʣʦʛʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ, ʘ ʪʘʢʞʝ ʠʭ ʪʦʣʱʠʥʫ (ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʢʦʣʘ) ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʝʣʦʤʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʣʣʠʧʩʦʤʝʪʨʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʪʠʧʠʯʥʦʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ZnO. 

 



 
ʈʠʩʫʥʦʢ 1. ʊʠʧʠʯʥʦʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ 

ZnO (ʩʢʦʨʦʩʪʴ ʚʳʪʷʛʠʚʘʥʠʷ 0,5 ʩʤ/ʤʠʥ) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ ʨʦʩʪʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʦʷʪ ʠʟ 

ʯʘʩʪʠʮ ʩ ʬʦʨʤʦʡ ʙʣʠʟʢʦʡ ʢ ʩʬʝʨʠʯʝʩʢʦʡ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 10 ʜʦ 50 ʥʤ. ʇʨʠ ʵʪʦʤ ʜʠʩʧʝʨʩʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʫʟʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʦʝ ʩʪʨʫʢʪʫʨʥʦʝ 

ʢʘʯʝʩʪʚʦ ʧʣʝʥʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ ʥʘ ʪʦʣʱʠʥʫ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʧʣʝʥʦʢ. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʠ ʪʦʣʱʠʥʳ ʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ 
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ʀʟ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʜʣʷ ʧʣʝʥʦʢ ZnO, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʚʳʪʷʛʠʚʘʥʠʷ ʠʟ ʟʦʣʷ, ʜʚʫʭ ʨʝʞʠʤʦʚ ʨʦʩʪʘ (ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʦʩʪʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʘʣʠʟʫʶʱʠʭʩʷ ʧʨʠ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ 

ʚʳʪʷʛʠʚʘʥʠʷ. ʆ ʩʘʤʠʭ ʤʝʭʘʥʠʟʤʘʭ ʨʦʩʪʘ ʤʳ ʤʦʞʝʤ ʜʝʣʘʪʴ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [2] ʘʥʘʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʱʠʥʳ ʦʪ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʜʣʷ ʧʣʝʥʦʢ TiO2 ʠ SiO2, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʟʦʣʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʦʧʦʣʠʤʝʨʠʟʘʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʧʣʝʥʦʢ ZnO ʠʟ ʩʧʠʨʪʦʚʦʛʦ ʟʦʣʷ ʨʝʘʣʠʟʫʶʪʩʷ ʪʝ ʞʝ ʤʝʭʘʥʠʟʤʳ ʨʦʩʪʘ: 

ʢʘʧʠʣʣʷʨʥʳʡ ʨʝʞʠʤ (ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʦʩʪʘ) ʠ ʨʝʞʠʤ ʚʳʪʷʛʠʚʘʥʠʷ (ʠʣʠ ʦʩʫʰʘʶʱʠʡ 

ʨʝʞʠʤ) (ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʳʪʷʛʠʚʘʥʠʷ).  

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦʪ ʩʢʦʨʦʩʪʠ ʚʳʪʷʛʠʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʜʦʣʠ ʧʦʨ ʦʢʩʠʜʘ ʮʠʥʢʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ 1. 

,    (1) 

ʛʜʝ fZnO ï ʜʦʣʷ ʧʦʨ ʚ ʧʣʝʥʢʝ ʦʢʩʠʜʘ ʮʠʥʢʘ; 

nZnO ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ (ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ) ʦʢʩʠʜʘ ʮʠʥʢʘ (ʨʘʚʝʥ 

2, 015); 

nair ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʟʜʫʭʘ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 1). 

ʊʘʢ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ZnO 

(ʪ.ʝ. ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʦʨ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ [3], ʚ ʢʦʪʦʨʦʡ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʣʝʥʦʢ ZnO ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʪ 1,2 ʜʦ 7 ʩʤ/ʤʠʥ 

(ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʨʝʞʠʤʝ ʚʳʪʷʛʠʚʘʥʠʷ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʤ ʚʳʪʷʛʠʚʘʥʠʷ ʧʦʜʣʦʞʢʠ ʠʟ ʟʦʣʷ ʧʦʣʫʯʝʥʳ ʪʦʥʢʠʝ ʧʣʝʥʢʠ 

ʦʢʩʠʜʘ ʮʠʥʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʣʝʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ 

ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ, ʚ ʢʘʧʠʣʣʷʨʥʦʤ ʨʝʞʠʤʝ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʨʦʩʪʘ ʧʣʝʥʢʠ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʦʜʣʦʞʢʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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2. Faustini, Marco. Preparation of Sol-Gel Films by Dip-Coating in Extreme Conditions / 

Marco Faustini, Benjamin Louis, Pierre A. Albouy, Monika Kuemmel, and David Grosso // 2010.  
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( ) airZnOZnOZnOef nfnfn Ö-+Ö= 1



OBTAINING AND STUDYI NG THE MORPHOLOGY AN D OPTICAL 
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E. A., Chapura O. M. 
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Thin films of zinc oxide were obtained by pulling from the solution. The effect of the speed of substrate 

pulling from the solution on the thickness and refractive index of the obtained films was studied. The 

surface morphology of the obtained ZnO films was studied using electron microscopy. The effect of 

the elongation rate on the thickness and refractive index of the obtained films was determined by the 

method of spectral ellipsometry. 
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ɺʃʀʗʅʀɽ ʅɸʇʆʃʅʀʊɽʃʗ ɸʕʈʆʉʀʃ ʊ-30 ʅɸ ʄʀɻʈɸʎʀʖ 

ʇʃɸʉʊʀʌʀʂɸʊʆʈɸ ʅɸ ʇʆɺɽʈʍʅʆʉʊʔ ɺʋʃʂɸʅʀɿɸʊɸ 

ʀʛʥʘʪʦʚʘ ʄ. ɻ.1,2, ɻʘʡʜʫʢʦʚʘ ʃ. ɺ.2 
1ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
2ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʘ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ɸʵʨʦʩʠʣ ʊ-30 ʥʘ ʤʠʛʨʘʮʠʶ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚʫʣʢʘʥʠʟʘʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ 

ʥʘʧʦʣʥʠʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʧʦʣʥʠʪʝʣʴ, ɸʵʨʦʩʠʣ ʊ-30, ʢʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ, ʤʠʛʨʘʮʠʷ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ, ʨʝʟʠʥʘ ʥʘ ʦʩʥʦʚʝ ɹʅʂʉ-18ɸʅ. 

 

ʅʘʧʦʣʥʠʪʝʣʠ ʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʦʜʥʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʟʠʥʦʚʳʭ ʩʤʝʩʝʡ. 

ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʦʤʧʣʝʢʩ ʭʠʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʠʥ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʘʩʪʴ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ ʘʜʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʥʘʧʦʣʥʠʪʝʣʷʭ [2]. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʣʫʯʘʝ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʧʦʣʠʤʝʨʝ ʚʦʟʤʦʞʥʦ ʤʠʢʨʦʬʘʟʦʚʦʝ 

ʨʘʟʜʝʣʝʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʤʠʛʨʘʮʠʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʜʝʣʠʷ ʤʠʢʨʦʢʘʧʝʣʴ [3]. ʆʙʘ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʷʶʪ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ 

ʩʤʘʯʠʚʘʝʤʦʩʪʴ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʢʨʘʝʚʦʛʦ ʫʛʣʘ 

ʩʤʘʯʠʚʘʥʠʷ (ʂʋʉ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʂʋʉ ʦʧʨʝʜʝʣʝʥ ʧʦ ʤʝʪʦʜʫ ʣʝʞʘʱʝʡ ʢʘʧʣʠ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʬʠʣʷ ʢʘʧʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʣʦʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʧʣʠ, ʥʘʥʝʩʝʥʥʦʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʬʠʢʩʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨʳ. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʧʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʫʨʘʚʥʝʥʠʷ ʖʥʛʘ.  

 

 
ʈʠʩʫʥʦʢ 1. ʀʟʦʙʨʘʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʧʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʫʣʢʘʥʠʟʘʪʘ 

 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʥʘ ʤʠʛʨʘʮʠʶ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ 

ʥʝʥʘʧʦʣʥʝʥʥʳʭ ʠ ʥʘʧʦʣʥʝʥʥʳʭ ɸʵʨʦʩʠʣʦʤ ʊ-30 ʨʝʟʠʥʘʭ ʥʘ ʦʩʥʦʚʝ ɹʅʂʉ-18ɸʅ. ʇʝʨʚʘʷ ʩʝʨʠʷ 



ʠʟʤʝʨʝʥʠʡ (1) ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʫʣʢʘʥʠʟʘʪʦʚ, ʘ ʚʪʦʨʘʷ (2) ῐ ʯʝʨʝʟ 

ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʠʭ ʭʨʘʥʝʥʠʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ 

ʂʋʉ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ  

ʈʝʟʠʥʘ ʥʘ ʦʩʥʦʚʝ  
ɿʥʘʯʝʥʠʝ (ʂʋʉ Ñ 2.0)Ü 

ȹ ʂʋʉ 
1 2 

ʇʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ɹʅʂʉ-18ɸʅ 130 121 -9 

ʇʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ɹʅʂʉ-18ɸʅ 

+ ɸʵʨʦʩʠʣ ʊ-30 113 102 -11 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ɸʵʨʦʩʠʣʘ ʊ-30 ʦʢʘʟʳʚʘʝʪ 

ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʂʋʉ ʜʣʷ ʦʙʦʠʭ ʚʫʣʢʘʥʠʟʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʠʛʨʘʮʠʠ ʣʠʙʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ, ʣʠʙʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʘʫʯʫʢʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʝ ʚ ʠʟʤʝʥʝʥʠʷʭ ʂʋʉ ʚ ʚʫʣʢʘʥʠʟʘʪʘʭ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠ ʙʝʟ ʥʝʛʦ 

ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʤʠʛʨʘʮʠʶ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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The effect of silicic acid filler Aerosil T-30 on the migration of low molecular weight substances 

during storage of vulcanizates was studied. It was found that with the introduction of filler, the rate 

of migration of the plasticizer to the surface decreases. 
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ʇʃɸɿʄɽʅʅʆ-ʕʃɽʂʊʈʆʃʀʊʀʏɽʉʂʀʁ ʉʀʅʊɽɿ ʇʆʂʈʓʊʀʁ ʀɿ TIO2 ʅɸ 

ʇʆɺɽʈʍʅʆʉʊʀ ɸʃʖʄʀʅʀʗ 

ʂʘʨʧʫʰʝʥʢʦʚʘ ɺ.ʉ.1, ʄʘʣʴʪʘʥʦʚʘ ɸ.ʄ.2 
1ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʠʥʩʢ 

2ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʄʠʥʩʢ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʧʦʢʨʳʪʠʡ ʠʟ TiO2 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʣʶʤʠʥʠʷ ʤʝʪʦʜʦʤ ʧʣʘʟʤʝʥʥʦ-ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʦʢʩʠʜʠʨʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ 

ʚʘʨʴʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʠʥʪʝʟʘ, ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʷ ʠʟ TiO2 ʩ ʚʳʩʦʢʦʡ 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴʶ ʦʢʩʠʜʥʦʡ ʬʘʟʳ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ ʠ ʤʦʨʬʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʧʦʜʣʦʞʢʘ ʘʣʶʤʠʥʠʡ, ʧʣʘʟʤʝʥʥʦ-ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ 

ʦʢʩʠʜʠʨʦʚʘʥʠʝ, ʧʦʢʨʳʪʠʝ, ʤʦʨʬʦʣʦʛʠʷ ʧʦʢʨʳʪʠʡ. 

 

ɼʠʦʢʩʠʜ ʪʠʪʘʥʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʟʘ 

ʩʯʝʪ ʩʚʦʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ: ʭʠʤʠʯʝʩʢʘʷ ʠʥʝʨʪʥʦʩʪʴ, ʪʝʨʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʥʝʪʦʢʩʠʯʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʡ ʩ ʚʳʩʦʢʠʤʠ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʭʦʨʦʰʠʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. 

ʇʨʝʜʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʡ ʠʟ TiO2 ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʣʦʞʢʠ: ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʠʢʘ [2], ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʩʠʥʪʝʟ [3], ʭʠʤʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ ʠʟ 

ʧʘʨʦʚʦʡ ʬʘʟʳ [4], ʵʣʝʢʪʨʦʩʧʠʥʦʚʘʷ ʪʝʭʥʠʢʘ [5] ʠ ʜʨ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʘʢʪʫʘʣʴʥʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʬʘʟ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʥʩʦʨʥʳʭ ʠ ʦʧʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʫʯʘʝʤʳʭ ʧʦʢʨʳʪʠʡ [6]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʧʣʝʥʦʢ ʠʟ TiO2 ʥʘ ʧʦʜʣʦʞʢʫ ʠʟ ʘʣʶʤʠʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʧʣʘʟʤʝʥʥʦ-ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʦʢʩʠʜʠʨʦʚʘʥʠʷ (ʇʕʆ), ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʣʫʯʘʪʴ ʧʦʢʨʳʪʠʷ ʩ ʚʳʩʦʢʦʡ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴʶ. ʇʦʢʨʳʪʠʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ ʘʥʦʜʝ (Al) ʚ 

ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʠ ʚʳʩʦʢʠʭ 

ʥʘʧʨʷʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʩʢʨʦʚʳʭ ʨʘʟʨʷʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʘ 

(ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ Al) [7]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʭʦʨʦʰʝʡ ʘʜʛʝʟʠʝʡ ʜʘʞʝ ʥʘ ʠʟʜʝʣʠʷʭ ʩʣʦʞʥʦʡ ʬʦʨʤʳ; ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʢʠ ʜʣʷ ʦʩʘʞʜʝʥʠʷ TiO2 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʝ ʠ ʜʝʰʝʚʳʝ ʤʝʪʘʣʣʳ ʠ 

ʩʧʣʘʚʳ [8]; ʠʩʧʦʣʴʟʫʝʤʳʝ ʵʣʝʢʪʨʦʣʠʪʳ ʵʢʦʣʦʛʠʯʥʳ; ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ (ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʷʯʝʡʢʘ), 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ (ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 30 ʤʠʥʫʪ). 

ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʣʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,05 ʄ ʨʘʩʪʚʦʨ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

ʜʠʦʢʩʘʣʘʪʦʦʢʩʦʪʠʪʘʥʘʪʘ ʢʘʣʠʷ K2[TiO(C2O4)2]Ŀ2H2O. ʆʙʲʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ 

ʩʦʩʪʘʚʣʷʣ ʦʜʠʥ ʣʠʪʨ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʦʜʘ ʠ ʧʦʜʣʦʞʢʠ ʜʣʷ ʦʩʘʞʜʝʥʠʷ TiO2 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʣʘʩʪʠʥʢʠ ʘʣʶʤʠʥʠʷ (99,9 %), ʟʘʨʘʥʝʝ ʧʨʦʪʨʘʚʣʝʥʥʳʝ ʚ ʨʘʩʪʚʦʨʝ 20 % ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʠ 

ʟʘʪʝʤ ʦʩʚʝʪʣʝʥʥʳʝ ʚ ʨʘʩʪʚʦʨʝ 56 % ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʫʙʨʘʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʢʩʠʜʥʫʶ ʧʣʝʥʢʫ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ ʢʦʨʨʦʟʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʘʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʣʘʩʪʠʥʘ ʪʠʪʘʥʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʩʧʣʘʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʧʣʘʚʘ ʪʠʪʘʥʘ ʤʘʨʢʠ ɺʊ-1. 



ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ, 

ʩʤ. ʪʘʙʣ.) ʠ ʚʨʝʤʝʥʠ ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʠ ʝʛʦ ʩʧʣʘʚʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʦʢʨʳʪʠʷ ʠʟ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʨʘʟʣʠʯʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʠ ʪʦʣʱʠʥʳ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʯʘʣʦ ʠʩʢʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ 

ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʦʢʦʣʦ 270 ɺ (ʧʨʠ 280 ɺ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʝ ʤʝʣʢʦʝ 

ʠʩʢʨʝʥʠʝ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ï I ʨʝʞʠʤ ʦʢʩʠʜʠʨʦʚʘʥʠʷ), ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʜʦ 320 ɺ ʢʦʣʠʯʝʩʪʚʦ ʠʩʢʨ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʠ ʵʪʦʤ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʢʨʫʧʥʝʝ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʡ ʮʚʝʪ (ʧʨʠ 330 ɺ ʪʘʢʠʝ ʠʩʢʨʳ ʛʦʨʷʪ ʥʘ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʘ ï II  ʨʝʞʠʤ ʦʢʩʠʜʠʨʦʚʘʥʠʷ). ɺʳʙʦʨ ʠʤʝʥʥʦ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ 

ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʠʜʘ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʩʢʨʝʥʠʷ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʦʢʩʠʜʠʨʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʣʱʠʥʘ ʧʦʢʨʳʪʠʷ ʠ ʝʛʦ ʰʝʨʦʭʦʚʘʪʦʩʪʴ. ʅʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʢʨʳʪʠʷ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʨʝʞʠʤ ʧʣʘʟʤʝʥʥʦʛʦ 

ʦʢʩʠʜʠʨʦʚʘʥʠʷ. ʊʘʢ, ʝʩʣʠ ʥʘ ʦʢʩʠʜʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʣʢʦʝ ʠʩʢʨʝʥʠʝ (280 

ɺ), ʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʩʠʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʘ (ʨʠʩʫʥʦʢ 1). ɽʩʣʠ ʞʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʢʨʝʥʠʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ ʠʩʢʨ (330 ɺ), ʚ ʤʝʩʪʘʭ ʪʘʢʠʭ ʠʩʢʨʦʚʳʭ 

ʨʘʟʨʷʜʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʣʘʚʣʝʥʥʳʝ ʥʘʨʦʩʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʢʨʳʪʠʷ, ʯʪʦ ʚʠʜʥʦ ʜʘʞʝ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ (ʨʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʠʟ TiO2 

 

ʊʘʙʣʠʮʘ. ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʭʦʜʝ ʦʧʳʪʦʚ 

ɺʨʝʤʷ ʩ ʥʘʯʘʣʘ ʩʠʥʪʝʟʘ, ʤʠʥ ɺʝʣʠʯʠʥʘ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ, ɸ/ʩʤ2 

ʆʙʨʘʟʝʮ 330 ɺ ʆʙʨʘʟʝʮ 280 ɺ 

ʅʘʯʘʣʦ 0,333 0,083 

1 0,167 0,033 

2 0,158 0,025 

3 0,147 0,020 

4 0,133 0,017 

5 0,127 0,015 

ʊʦʣʱʠʥʘ 40Ñ5 ʤʢʤ 25Ñ3 ʤʢʤ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ ʚ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʷʯʝʡʢʝ ʦʢʩʠʜʠʨʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ 20 Áʉ. ʆʜʥʘʢʦ, ʚ ʭʦʜʝ ʩʠʥʪʝʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʠʤʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʡ ʦʪ 57 ʜʦ 60 Áʉ 

ʚ ʩʣʫʯʘʝ 330 ɺ ʠ ʜʦ 40 Áʉ ʚ ʩʣʫʯʘʝ 280 ɺ, ʧʦʩʢʦʣʴʢʫ ʨʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ. ɺʦ 

ʚʨʝʤʷ ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʩʣʳʰʘʣʦʩʴ ʩʣʘʙʦʝ ʧʦʪʨʝʩʢʠʚʘʥʠʝ (ʩʭʣʦʧʳʚʘʥʠʝ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ). 

ʈʘʩʪʚʦʨ ʵʣʝʢʪʨʦʣʠʪʘ ʚ ʥʘʯʘʣʝ ʩʠʥʪʝʟʘ ʙʳʣ ʧʨʦʟʨʘʯʥʳʤ, ʚ ʭʦʜʝ ʩʠʥʪʝʟʘ ʧʦʷʚʣʷʣʘʩʴ ʠ 



ʫʩʠʣʠʚʘʣʘʩʴ ʞʝʣʪʦ-ʦʨʘʥʞʝʚʘʷ ʦʢʨʘʩʢʘ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʛʦʚʦʨʠʪ ʦ ʧʦʷʚʣʝʥʠʠ ʧʝʨʝʢʠʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʪʠʪʘʥʘ ʚ ʨʘʩʪʚʦʨʝ [7]. 

ʎʚʝʪ ʦʙʦʠʭ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʨʳʪʠʡ ʙʝʣʳʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

(ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʜʠʬʨʘʢʪʦʤʝʪʨ HZG-4ɸ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʬʘʟʦʡ ʚ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ 

ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʷʚʣʷʝʪʩʷ ʨʫʪʠʣ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 330 ɺ, ʘ ʘʥʘʪʘʟ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 280 ɺ (ʨʠʩ. 2). 

ʊʠʧʠʯʥʳʡ ʚʠʜ ʤʠʢʨʦʨʝʣʴʝʬʘ ʇʕʆ ʧʦʢʨʳʪʠʷ ʠʟ TiO2 ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3 (ʩʥʠʤʦʢ ʧʦʣʫʯʝʥ ʩ 

ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ LEO-1455 VP). ʅʘ ʩʥʠʤʢʝ ʦʪʯʝʪʣʠʚʦ 

ʚʠʜʥʘ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʇʕʆ - ʧʦʢʨʳʪʠʡ ʩʪʨʫʢʪʫʨʘ: ʥʘʣʠʯʠʝ ʧʦʨ, ʤʠʢʨʦʪʨʝʱʠʥ ʠ ʥʘʨʦʩʪʦʚ. ʏʝʤ 

ʚʳʰʝ ʥʘʧʨʷʞʝʥʠʝ ʦʢʩʠʜʠʨʦʚʘʥʠʷ (330 ɺ), ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨʳ ʥʘʨʦʩʪʦʚ ʠ ʭʫʞʝ ʘʜʛʝʟʠʷ ʢ 

ʧʦʜʣʦʞʢʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʭʦʨʦʰʝʡ ʘʜʛʝʟʠʝʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʦʚʦʜʠʪʴ ʩʠʥʪʝʟ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʠʩʢʨʝʥʠʷ (280 ɺ).  

 

  
ʈʠʩʫʥʦʢ 2. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʧʦʢʨʳʪʠʡ ʠʟ 

ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʥʘ ʘʣʶʤʠʥʠʠ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ 330 ɺ (1) ʠ 280 ɺ (2) 

ʈʠʩʫʥʦʢ 3. ʄʠʢʨʦʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʦʢʩʠʜʠʨʦʚʘʥʠʠ ʘʣʶʤʠʥʠʷ ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʠ U=330 ɺ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜʦʤ ʧʣʘʟʤʝʥʥʦ-ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʦʢʩʠʜʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʧʦʣʫʯʘʪʴ ʧʦʢʨʳʪʠʷ ʠʟ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ 

ʚʘʨʴʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʠʥʪʝʟʘ, ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʷ ʩ ʚʳʩʦʢʦʡ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴʶ 

ʦʢʩʠʜʥʦʡ ʬʘʟʳ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ ʠ ʤʦʨʬʦʣʦʛʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʩʝʨʠʶ 

ʧʦʢʨʳʪʠʡ ʠʟ TiO2 ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʩʦʩʪʘʚʘ ʠ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ FUNCOAT 

(ñDevelopment and design of novel multiFUNctional PEO COATingsò) ʧʦ ʧʨʦʛʨʘʤʤʝ: H2020-

MSCA-RISE-2018, Grant Agreement N 823942. 
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In this work the possibility of producing TiO2 coatings on the aluminum substrate by plasma 

electrolytic oxidation is determined. The synthesis conditions being varied, it is possible to obtain 

TiO2 coatings with high crystallinity of the oxide phase of different thickness and morphology. 
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ʇʆɺɽʈʂɸ ʀ ʂɸʃʀɹʈʆɺʂɸ 

ɸʣʝʢʩʘʥʠʥ ʂ.ʀ. 

ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʶʤʝʥʴ 

 

ʂʦʥʪʨʦʣʴ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʜʚʫʤʷ ʚʠʜʘʤʠ ʠʩʧʳʪʘʥʠʡ: ʧʦʚʝʨʢʦʡ ʠ 

ʢʘʣʠʙʨʦʚʢʦʡ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʉʀ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʢʘ, ʢʘʣʠʙʨʦʚʢʘ, ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʟʥʘʢ ʧʦʚʝʨʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ. 

 

ɺʦʧʨʦʩ ʚʳʙʦʨʘ ʤʝʞʜʫ ʧʦʚʝʨʢʦʡ ʠ ʢʘʣʠʙʨʦʚʢʦʡ ʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʘ ʥʠʢʘʢ ʥʝ ʚ ʩʚʷʟʠ ʩ ʚʠʜʦʤ ʠʣʠ ʪʠʧʦʤ ʜʘʥʥʦʛʦ 

ʉʀ. ʅʠ ʦʜʥʦʡ, ʥʠ ʚʪʦʨʦʡ ʧʨʦʮʝʜʫʨʝ ʥʝ ʧʦʜʣʝʞʘʪ ʩʨʝʜʩʪʚʘ ʠʩʧʳʪʘʥʠʡ ʠ ʣʶʙʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝʨʝʥʠʡ, ʪ.ʝ. ʥʝ ʠʤʝʶʱʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʥʝ ʭʨʘʥʷʱʠʝ ʨʘʟʤʝʨ ʝʜʠʥʠʮʳ ʚʝʣʠʯʠʥʳ. 

ɿʘʢʦʥ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʝʛʦ ʨʘʟʚʠʪʠʝ ʇʨʘʚʠʣʘ ʧʦ ʤʝʪʨʦʣʦʛʠʠ ʩʦʜʝʨʞʘʪ ʢʨʠʪʝʨʠʠ, ʧʦ 

ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʤʝʞʜʫ ʢʘʣʠʙʨʦʚʢʦʡ ʠ ʧʦʚʝʨʢʦʡ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʝʸ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ 

ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʧʦʚʝʨʢʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʝʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʠʟʤʝʨʝʥʠʡ, ʠʤʝʶʱʝʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʝ ʠʣʠ ʭʨʘʥʷʱʝʝ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʝʜʠʥʠʮ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʠʟʚʝʩʪʥʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ.[2] 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʌɿ ˉ102, ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ ʉʀ, ʚʳʧʦʣʥʝʥʥʦʡ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ 

ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʶʨ. ʣʠʮʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʚʝʨʢʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ 

ʧʦʜʣʝʞʠʪ ʧʦʚʝʨʢʝ ʠ ʢʘʣʠʙʨʦʚʢʝ, ʝʛʦ ʩʣʝʜʫʝʪ ʧʦʚʝʨʷʪʴ. 

ʇʦʚʝʨʢʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʨʛʘʥʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ (ʜʨʫʛʠʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʥʘ ʪʦ ʦʨʛʘʥʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ) ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ.[1] 

ʇʦʚʝʨʢʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʪʘʣʦʥʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʦʚʝʨʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʉʀ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ 

ʩʬʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʠ ʧʨʦʰʝʜʰʠʝ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ ʩ ʮʝʣʴʶ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ. 

ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʜʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ 

ʨʝʤʦʥʪʘ ʧʦʜʣʝʞʘʪ ʧʝʨʚʠʯʥʦʡ ʧʦʚʝʨʢʝ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ - ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ.[4] 

ʖʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʧʨʠʤʝʥʷʶʱʠʝ ʩʨʝʜʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, 

ʦʙʷʟʘʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʵʪʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʥʘ ʧʦʚʝʨʢʫ. 



ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝ ʫʪʚʝʨʞʜʝʥʳ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʦʪ 

02.07.2015 N 1815. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʫʜʦʩʪʦʚʝʨʷʶʪʩʷ ʟʥʘʢʦʤ ʧʦʚʝʨʢʠ ʠ (ʠʣʠ) 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦ ʧʦʚʝʨʢʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʥʝʩʝʥʠʷ ʟʥʘʢʘ ʧʦʚʝʨʢʠ ʚ ʤʝʩʪʝ, ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ɽʩʣʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʥʝʩʪʠ ʟʥʘʢ 

ʧʦʚʝʨʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʦʥ ʥʘʥʦʩʠʪʩʷ ʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ. 

ʉʚʝʜʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʬʦʥʜ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʕʪʘ ʦʙʷʟʘʥʥʦʩʪʴ 

ʣʝʞʠʪ ʥʘ ʧʨʦʚʦʜʷʱʠʭ ʧʦʚʝʨʢʫ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮʘʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʭ.[4] 

ʇʦʚʝʨʢʫ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ.[4] 

ʂʘʣʠʙʨʦʚʢʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ (ʠʣʠ) 

ʧʨʠʛʦʜʥʦʩʪʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʠ ʥʘʜʟʦʨʫ. [1] 

ʂʘʣʠʙʨʦʚʢʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʚ ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʂʘʣʠʙʨʦʚʢʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʘʣʦʥʦʚ 

ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ, ʧʨʦʩʣʝʞʠʚʘʝʤʳʭ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʝʨʚʠʯʥʳʤ ʵʪʘʣʦʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʵʪʘʣʦʥʦʚ 

ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ ï ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʵʪʘʣʦʥʘʤ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʖʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʢʘʣʠʙʨʦʚʢʫ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʚ ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʤʦʛʫʪ ʙʳʪʴ ʘʢʢʨʝʜʠʪʦʚʘʥʳ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ.[2] 

ʉʀ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʧʦʚʝʨʢʝ, ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʣʠʙʨʦʚʢʝ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʨʝʤʦʥʪʘ, ʧʨʠ ʚʚʦʟʝ ʧʦ ʠʤʧʦʨʪʫ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʦʢʘʪʝ ʠ ʧʨʦʜʘʞʝ. 

ʂʘʣʠʙʨʦʚʢʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʉʀ, ʧʨʦʰʝʜʰʠʝ ʜʦʙʨʦʚʦʣʴʥʫʶ ʩʝʨʪʠʬʠʢʘʮʠʶ. ʇʨʦʰʝʜʰʠʝ 

ʢʘʣʠʙʨʦʚʢʫ ʉʀ ʥʝ ʧʨʠʤʝʥʠʤʳ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʥʘʜʟʦʨʘ, ʘ ʉʀ, ʧʨʦʰʝʜʰʠʝ ʠʩʧʳʪʘʥʠʷ ʩ ʮʝʣʴʶ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ, ʤʦʛʫʪ ʠ ʧʦʚʝʨʷʪʴʩʷ, ʠ 

ʢʘʣʠʙʨʦʚʘʪʴʩʷ, ʠ ʧʨʠʤʝʥʷʪʴʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ï ʚʝʟʜʝ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʜʫʨ ʧʦʚʝʨʢʠ ʠ ʢʘʣʠʙʨʦʚʢʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʘʣʠʙʨʦʚʢʘ ʇʦʚʝʨʢʘ 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ 

ɼʦʙʨʦʚʦʣʴʥʳʡ ʧʦʨʷʜʦʢ ʜʣʷ ʉʀ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ 

ʆʙʷʟʘʪʝʣʴʥʳʡ ʧʦʨʷʜʦʢ ʜʣʷ 

ʧʝʨʝʯʥʷ ʉʀ, ʧʦʚʝʨʢʘ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʚ ʦʙʣʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʤʝʪʨʦʣʦʛʠʠ. 

ɼʦʙʨʦʚʦʣʴʥʳʡ ʧʦʨʷʜʦʢ ʜʣʷ ʉʀ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 



ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ 

ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʇʨʠ ʚʳʧʫʩʢʝ ʉʀ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʣʠ ʨʝʤʦʥʪʘ, ʧʨʠ ʚʚʦʟʝ ʧʦ 

ʠʤʧʦʨʪʫ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʧʨʦʢʘʪʝ ʠ ʧʨʦʜʘʞʝ 

ʇʝʨʚʠʯʥʘʷ ʧʦʚʝʨʢʘ - ʜʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʧʦʩʣʝ ʨʝʤʦʥʪʘ 

ʉʀ, ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʧʦʚʝʨʢʘ ï ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʀ 

ʋʧʦʣʥʦʤʦʯʝʥʥʳʝ ʩʣʫʞʙʳ 
ʃʶʙʘʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ɸʢʢʨʝʜʠʪʦʚʘʥʥʘʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʉʀ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʘʣʦʥʘ ʪʦʣʴʢʦ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʡ 

ʠ ʚ ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 

ʥʦʨʤʘʣʴʥʳʭ 

ʉʨʘʚʥʝʥʠʝ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, 

ʠʟʤʝʨʝʥʥʦʡ ʧʦʚʝʨʷʝʤʳʤ ʉʀ, ʩʦ 

ʟʥʘʯʝʥʠʝʤ, ʠʟʤʝʨʝʥʥʳʤ ʉʀ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ - ʵʪʘʣʦʥʦʤ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʵʪʘʣʦʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʚʝʨʷʝʤʦʛʦ ʉʀ 

ʉʧʦʩʦʙ ʫʜʦʩʪʦʚʝʨʝʥʠʷ 

ʂʘʣʠʙʨʦʚʦʯʥʳʡ ʟʥʘʢ, ʥʘʥʦʩʠʤʳʡ 

ʥʘ ʉʀ ʠʣʠ ʉʝʨʪʠʬʠʢʘʪ ʦ 

ʢʘʣʠʙʨʦʚʢʝ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʴ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 

ɿʥʘʢ ʧʦʚʝʨʢʠ ʠ ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʧʦʚʝʨʢʝ 
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ʋɼʂ 62 

 

ʈɸʉʇʆɿʅɸɺɸʅʀɽ ʕʄʆʎʀʁ ʅɸ ʆʉʅʆɺɽ ɸʅɸʃʀɿɸ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ 

ʉʀɻʅɸʃʆɺ 

ɸʣʴ ʋʘʪʠʢ ʍ. 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ɸ.ʅ. ʊʫʧʦʣʝʚʘ-ʂɸʀ, ʂʘʟʘʥʴ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʚʝʱʝʡ (IoMT), 

ʧʨʠʤʝʥʝʥʠʝ ʥʦʩʠʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʧʦʟʚʦʣʷʝʪ ʠʜʪʠ ʚ ʥʦʛʫ 

ʩʦ ʚʨʝʤʝʥʝʤ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʤʦʮʠʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʜʘʪʯʠʢʦʚ ʘʥʘʣʠʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʘʢʪʥʦʝ ʥʦʩʠʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʵʤʦʮʠʡ, IoMT, AI, ʤʦʥʠʪʦʨʠʥʛ 

ʟʜʦʨʦʚʴʷ. 

 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ 

ʤʦʥʠʪʦʨʠʥʛʝ ʟʜʦʨʦʚʴʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʤʦʮʠʡ ʠ ʚʳʷʚʣʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʢ ʜʦʩʪʫʧʫ ʠ ʦʙʨʘʙʦʪʢʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʫʜʘʣʸʥʥʦʤ ʨʝʞʠʤʝ ʧʦʩʪʘʚʠʣʘ 

ʟʘʜʘʯʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʟʜʦʨʦʚʴʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʦʙʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ ʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʳ ʚʟʷʣʠ ʟʘ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. [1] 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥ ʥʘ ʨʘʙʦʪʝ ʜʚʫʭ ʩʠʩʪʝʤ: ʘʚʪʦʥʦʤʥʦʡ ʠ 

ʫʜʘʣʸʥʥʦʡ. ɸʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʨʫʢʪʫʨʳ ʘʣʛʦʨʠʪʤʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ. ʏʘʩʪʦ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

¶ ʇʨʝʧʨʦʮʝʩʩʠʨʦʚʘʥʠʝ 

¶ ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ 

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ 

ʅʘ ʧʝʨʚʳʭ ʜʚʫʭ ʵʪʘʧʘʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʬʠʟ. ʩʠʛʥʘʣʘ ʠ ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʦ 

ʩʫʜʠʪʴ ʦ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʯʘʩʪʦ 

ʥʝ ʧʦʜʣʝʞʘʪ ʩʨʘʚʥʝʥʠʶ. [2] 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ IoT ʠ Ai ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʧʦ ʬʠʟ. ʩʠʛʥʘʣʘʤ. ʉʠʩʪʝʤʘ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʨʫʯʥʦʤ ʠʣʠ ʥʦʞʥʦʤ ʙʨʘʩʣʝʪʝ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʜʘʥʥʳʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʯʝʨʝʟ 

ʧʝʨʝʜʘʪʯʠʢ ʚ ʧʨʠʝʤʥʳʡ ʤʦʜʫʣʴ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʦʙʣʘʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 



ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʤʦʜʫʣʝʡ.  

¶ ʄʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ: ʜʘʪʯʠʢʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʪʝʣʫ ʯʝʣʦʚʝʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʨʫʛʠʭ ʜʘʪʯʠʢʦʚ.  

¶ ʄʦʜʫʣʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ: ʯʪʝʥʠʝ ʜʘʥʥʳʭ, ʠʭ ʦʙʨʘʙʦʪʢʘ ʠ ʦʪʧʨʘʚʢʘ ʥʘ 

ʨʘʜʠʦʤʦʜʫʣʴ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ - Adafruit Trinket M0. 

¶ ʈʘʜʠʦʤʦʜʫʣʴ: ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʪʯʠʢ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ 

ʧʨʠʝʤʥʳʡ ʤʦʜʫʣʴ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ Bluetooth ʤʦʜʫʣʴ H05. ʄʦʜʫʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚ ʚʠʜʝ 

ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʪʦʨʘʷ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʦʩʪʘʣʴʥʳʤ ʤʦʜʫʣʷʤ. 

¶ ʄʦʜʫʣʴ ʧʨʠʝʤʘ: ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʤʘʨʪʬʦʥʘ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʘʯʫ ʠʭ ʥʘ ʚʝʙ-ʩʝʨʚʝʨ. 

ʇʨʠ ʩʙʦʨʢʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝʜʦʨʦʛʦʡ ʮʝʥʦʡ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʧʦʨʪʘʪʠʚʥʦʩʪʴʶ, ʦʥʠ ʣʝʛʢʠʝ 

ʠ ʢʦʤʧʘʢʪʥʳʝ ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʨʫʯʥʦʤ ʠʣʠ ʥʦʞʥʦʤ ʙʨʘʩʣʝʪʝ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ IoT ʠ Ai, ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʤʦʮʠʡ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʘ ʦʧʨʘʚʜʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʣʘʪʬʦʨʤʳ IASM ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʪʦʯʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʛʣʫʙʦʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʥʘ ʦʩʥʦʚʝ CNN ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʘ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʝʱʝ ʙʦʣʴʰʝ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
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EMOTION RECOGNITION USING PHYSIOLOGICAL SIGNALS ANALYSIS  

Al Ouatiq H. 

Kazan National Research Technical University A.N. Tupoleva-KAI, Kazan 

 

Nowadays, technological progress and the development of the Internet of medical things (IoMT), the 

use of wearable technology and artificial intelligence (AI) allows you to keep up to date in many 

areas, including in recognizing emotions and timely diagnosis of human health. 

The article discusses a system of sensors for analyzing physiological signals and proposes a compact 

wearable device for recognizing emotions for monitoring psychological health. 

Key words: physiological signals, emotion recognition, IoMT, AI, health monitoring.   
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ʆʉʆɹɽʅʅʆʉʊʀ ʇɸʈɸɼʀɻʄʓ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ʅɸ ʗɿʓʂɽ PYTHON  

ɹʘʣʩʘ ɸ.ʈ., ɻʫʣʷʝʝʚ ʆ.ɸ., ʉʦʩʝʜʦʚ ʄ.ɸ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘ  

ʠʤʝʥʠ ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ 

Python. ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʤʳ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʧʨʠʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʜʠʛʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʷʟʳʢʘ 

Python. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Python, ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʬʫʥʢʮʠʠ Python. 

 

Python ʵʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʡ, ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. Python ʙʳʣ ʩʦʟʜʘʥ ʢʘʢ ʣʝʛʢʦ ʯʠʪʘʝʤʳʡ, ʣʝʛʢʠʡ ʚ 

ʦʙʫʯʝʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʷʟʳʢ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɽʛʦ 

ʷʟʳʢʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʨʘʟʨʘʙʦʪʘʪʴ 

ʣʦʛʠʯʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʢʦʜ ʜʣʷ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ. ɹʳʣ ʩʦʟʜʘʥ ɻʚʠʜʦ ʚʘʥ ʈʦʩʩʫʤʦʤ ʠ 

ʚʧʝʨʚʳʝ ʚʳʧʫʱʝʥ ʚ 1991 ʛʦʜʫ [1]. 

ʇʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʩʧʦʩʦʙ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʪʠʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʌʘʢʪʠʯʝʩʢʠ, ʧʘʨʘʜʠʛʤʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʥʘʙʦʨ ʢʦʥʮʝʧʮʠʡ ʠ ʠʜʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

Python ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʥʳʝ ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʤʦʜʫʣʴʥʫʶ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ), ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʙʫʜʝʪ 

ʠʜʪʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʷʟʳʢʝ. 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ [2] ï ʵʪʦ ʧʘʨʘʜʠʛʤʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʬʫʥʢʮʠʡ. 

ʕʪʦ ʜʝʢʣʘʨʘʪʠʚʥʘʷ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʨʝʚʴʷ ʚʳʨʘʞʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ, ʘ ʥʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʝʨʘʪʠʚʥʳʭ ʚʳʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʩʦʩʪʦʷʥʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝ ʦʯʝʚʠʜʥʳʤ, 

ʥʦ ʛʣʘʚʥʘʷ ʩʫʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʣʦʞʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʘʭ [3]: 

 ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʷʭ. ɹʦʣʝʝ ʪʦʛʦ, ʌʇ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʫʞʥʦ ʜʝʣʘʪʴ, ʘ ʥʝ ʧʨʦʩʪʦ ʥʘ ʠʭ 

ʚʳʧʦʣʥʝʥʠʠ. ʌʫʥʢʮʠʠ ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʬʫʥʢʮʠʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʣʶʙʳʝ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʠ ʤʳ ʤʦʞʝʤ 

ʧʨʠʩʚʘʠʚʘʪʴ ʠʤ ʧʝʨʝʤʝʥʥʳʝ ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʚ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. 

 ɼʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʠʟʤʝʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʥʠʢʦʛʜʘ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʤʝʥʝʥʳ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʝʩʣʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ ʚ ʩʧʠʩʢʝ, ʪʦ ʪʦʛʜʘ ʥʘʤ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʩʧʠʩʦʢ 

ʩ ʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʘ ʥʝ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʤ. 

 ʇʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ. ʌʫʥʢʮʠʷ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʡ ʥʝ ʜʦʣʞʥʘ ʟʥʘʪʴ ʩʚʦʝ ʧʨʦʰʣʦʝ, ʪʦ ʝʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ 

ʚʳʧʦʣʥʷʪʴ ʢʘʞʜʫʶ ʟʘʜʘʯʫ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʝʝ ʚ ʧʝʨʚʳʡ ʨʘʟ. ɼʨʫʛʠʤʠ 



ʩʣʦʚʘʤʠ, ʬʫʥʢʮʠʠ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʥʥʳʭ ʠʤ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ, ʬʫʥʢʮʠʠ 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ. ʂʦʜ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʝ ʠʤʝʝʪ 

ñʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚò  

 ʃʝʥʠʚʳʝ ʚʳʯʠʩʣʝʥʠʷ - ʵʪʦ ʩʪʨʘʪʝʛʠʷ ʚʳʯʠʩʣʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʝʥʠʷ 

ʩʣʝʜʫʝʪ ʦʪʢʣʘʜʳʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ ʠʭ ʨʝʟʫʣʴʪʘʪ. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʟʳʢʘ Python ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʬʫʥʢʮʠʡ, ʢʘʢ lambda, map, filter ʠ reduce [4]. 

lambda 

ʆʧʝʨʘʪʦʨ lambda ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʘʥʦʥʠʤʥʫʶ ʬʫʥʢʮʠʶ (ʬʫʥʢʮʠʶ ʙʝʟ ʠʤʝʥʠ). ʕʪʦ 

ʢʨʘʡʥʝ ʫʜʦʙʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʝʙʦʣʴʰʫʶ çʦʜʥʦʨʘʟʦʚʫʶè ʬʫʥʢʮʠʶ, 

ʢʦʪʦʨʘʷ ʙʦʣʴʰʝ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ [5]. 

ʉʠʥʪʘʢʩʠʩ lambda: 

lambda ʘʨʛʫʤʝʥʪʳ: ʜʝʡʩʪʚʠʝ 

ɸʨʛʫʤʝʥʪʳ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ. 

ʇʨʠʤʝʨ:  

>>> multiplication = lambda x,y: x *  y 

>>> multiplication(3, 5) 
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map() 

ʌʫʥʢʮʠʷ map ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʢ ʥʘʙʦʨʫ ʵʣʝʤʝʥʪʦʚ. ʆʥʘ 

ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʘʨʛʫʤʝʥʪʘ: ʬʫʥʢʮʠʶ ʠ ʩʧʠʩʦʢ, ʘ ʟʘʪʝʤ ʧʨʠʤʝʥʷʝʪ ʵʪʫ ʬʫʥʢʮʠʶ ʢ ʢʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ. 

ʇʨʠʤʝʨ: 

list_str = ['1', '2', '3', '4', '5', '6', '7'] 

list_int = list(map(int, list_str)) 

print (list_int) 

[1, 2, 3, 4, 5, 6, 7] 

 

reduce() 

ʌʫʥʢʮʠʷ reduce ʧʦʟʚʦʣʷʝʪ ʩʞʘʪʴ ʜʘʥʥʳʝ, ʧʨʠʤʝʥʠʚ ʧʝʨʝʜʘʥʥʫʶ ʬʫʥʢʮʠʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ, ʟʘʧʦʤʠʥʘʷ ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʳʜʫʱʠʭ 

ʚʳʯʠʩʣʝʥʠʡ.  

ʇʨʠʤʝʨ: 

def multiply(x, y): 

return x *  y 

reduce(multiply, [1, 2, 3, 4, 5]) 
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filter() 

ʌʫʥʢʮʠʷ filter ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʠʣʴʪʨʘʮʠʶ ʩʧʠʩʢʘ, ʧʨʠʤʝʥʷʷ ʧʝʨʝʜʘʥʥʫʶ ʬʫʥʢʮʠʶ-

ʫʩʣʦʚʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ, ʚʦʟʚʨʘʱʘʷ ʪʦʣʴʢʦ ʪʝ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʘ ʬʫʥʢʮʠʷ ʚʝʨʥʫʣʘ ʟʥʘʯʝʥʠʝ True. 

def positive(x): 

return x > 0 

list(filter(positive, range(-10, 5))) 

[1, 2, 3, 4, 5] 



 

ɺ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʘʪʴʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʪʴ ʦ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʧʨʠʩʫʱʠʭ ʷʟʳʢʫ Python, ʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ Python ʥʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʭʚʘʪʘʝʪ, ʯʪʦʙʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʪʠʣʝ ʙʣʘʛʦʜʘʨʷ 

ʬʫʥʢʮʠʷʤ lambda, map, filter ʠ reduce. ʀʤʝʥʥʦ ʵʪʠ ʬʫʥʢʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʣʷʤʙʜʘ-ʠʩʯʠʩʣʝʥʠʷʤʠ ʠ 

ʨʝʢʫʨʩʠʝʡ ï ʦʩʥʦʚʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʢɻʨʘʪ ʄ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Pʫthon ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ // ʄaʢɻʨʘʪ. ʄ - ʄ.: 

ʕʢʩʤʦ, 2014. - 193 c. 

2. ʅʝʢʣʶʜʦʚʘ ʉ.ɸ., ɹʘʣʩʘ ɸ.ʈ. ʇʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Elibrary.ru ʅʘʫʯʥʘʷ ʕʣʝʢʪʨʦʥʥʘʷ 

ɹʠʙʣʠʦʪʝʢʘ, 2000-2020 URL: https://elibrary.ru/item.asp?id=21687237 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

24.05.2020). 

3. ʅ. ɸ. ʈʦʛʘʥʦʚʘ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ð ʄ.: ɻʀʅʌʆ, 2002. ð 260 ʩ.  

4. ɼʦʫʩʦʥ ʄ. ʇʨʦʛʨʘʤʤʠʨʫʝʤ ʥʘ Python. ï ʉʇʙ.: ʇʠʪʝʨ, 2014. ï 416 ʩ. 

5. ʃʫʪʮ ʄ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Python // ʃʫʪʮ. ʄ. - ʉʇʙ.: ʉʠʤʚʦʣ-ʧʣʶʩ, 2016. - 993 

c. 

 

FEATURES OF THE PARADIGM OF FUNCTIONAL P ROGRAMMING IN T HE 

PYTHON LANGUAGE  

Balsa A.R., Gulyaev O.A., Sosedov M.A. 

Admiral Makarov State University of Maritime and Inland Shipping, Saint-Petersburg 

 

This article describes basic features of functional programming in Python. For a better 

understanding of the topic, thereôre definitions of the programming paradigm, functional 

programming and a small description of the Python language at the beginning of this article. 
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ʀɿʄɽʅɽʅʀʗ ʇʈʆʇʆʈʎʀʁ ʇʈʀʄɽʅɽʅʀʗ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʇʈʀɹʆʈʆɺ 

ɼʃʗ ʄɸʈʂʐɽʁɼɽʈʉʂʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʆʊʂʈʓʊʓʍ ɻʆʈʅʓʍ ʈɸɹʆʊ, 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɹɽʉʇʀʃʆʊʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ɹʣʠʱʝʥʢʦ ɸ.ɸ., ʉʫʭʦʚ ɸ.ʂ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʤ ʧʨʠʙʦʨʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʧʨʝʜʝʣʝʥʳ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ. ʅʘʤʝʯʝʥʳ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʦʨʥʦʤ ʜʝʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʪʘʭʝʦʤʝʪʨ, ʣʘʟʝʨʥʦ-ʩʢʘʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, 

ʤʝʪʦʜʳ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʙʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʦʩʚʦʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪ. ʅʝʦʪʲʝʤʣʝʤʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʠʥʘʜʣʝʞʠʪ ʤʘʨʢʰʝʡʜʝʨʩʢʠʤ ʩʣʫʞʙʘʤ. ʀʭ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʧʨʠʙʦʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʧʨʝʪʝʨʧʝʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʧʨʠʙʦʨʦʚ ʦʩʥʘʱʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʤʦʜʫʣʷʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘ ʧʦʨʷʜʦʢ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʢ ʧʦʣʝʚʳʭ, ʪʘʢ ʠ 

ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ.  

ɻʦʚʦʨʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʘʭ, ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦʙ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʤ 

ʪʘʭʝʦʤʝʪʨʝ. ʕʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʪʘʭʝʦʤʝʪʨ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʤʘʨʢʰʝʡʜʝʨʘ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠ ʥʘ ʢʘʨʴʝʨʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ 

ʩʯʝʪ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʚʦʤʦʪʦʨʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʨʝʞʠʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʚʝʜʝʥʠʷ ʥʘ ʮʝʣʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʠʪʦʛʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʲʝʤʢʠ ʨʘʙʦʪʘʪʴ ʦʜʥʦʤʫ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ ʥʘ 30-40 %. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʨʝʞʠʤ çʫʙʠʨʘʝʪè 

ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʛʦʨʥʦʨʘʙʦʯʝʛʦ, ʯʪʦ ʚʳʛʦʜʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠʤʝʶʪ ʣʘʟʝʨʥʦ-

ʩʢʘʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʢʘʭ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʩʢʘʥʝʨʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʲʝʤʢʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ. ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʥʝʩʦʤʥʝʥʥʦ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʥʘ 

ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ. ʇʦʵʪʦʤʫ ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʳʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʘʟʝʨʥʦ-ʩʢʘʥʠʨʫʶʱʠʝ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʥʦʚʰʝʩʪʚʦʤ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ 

ʤʘʨʢʰʝʡʜʝʨʠʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʚʳʟʚʘʥʥʳʡ ʠʭ ʧʦʷʚʣʝʥʠʝʤ, ʥʘʩʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʝʥ, 



ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʪʦʣʴʢʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʤʘʨʢʰʝʡʜʝʨʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚ 

ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʩʠʩʪʝʤ GPS ʠ ɻʃʆʅɸʉʉ. 

ʉʪʦʠʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʘ ʥʘ 

ʢʘʨʴʝʨʘʭ, ʠ ʥʝ ʪʦʣʴʢʦ, ʩʪʘʥʦʚʷʪʩʷ ʤʝʪʦʜʳ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GNSS. ʆʜʥʘʢʦ, ʩʠʩʪʝʤʳ GNSS ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ 

ʧʨʠʙʦʨʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʠʭ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʫʜʦʙʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʦʣʝʝ ʯʝʤ ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʨʘʙʦʪ ʥʘ 

ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ð ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʫʪʸʤ 

ʠʟʤʝʨʝʥʠʷ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ ʧʨʠʸʤʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚ ʘʥʪʝʥʥʦʡ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʙʝʟ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʳ; 

¶ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʜʚʠʞʝʥʠʠ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʦʦʨʫʞʝʥʠʷʭ ʠʣʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ; 

¶ ʩʚʝʨʭʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʟʤʝʨʝʥʠʡ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʰʠʙʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʨʚʘʣʠʩʴ ʚ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʪʝʩʥʷʪ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ. 

ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʜʣʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʝʤʢʠ ʛʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʳʤ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʛʦʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʢʘʢ ʧʨʦʮʝʩʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ, ʪʘʢ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ʆʪ ʚʳʩʦʢʠʭ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʲʝʤʢʠ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʟʘʚʠʩʷʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʨʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠʭ ʦʙʲʝʤʥʦ-ʧʣʦʱʘʜʥʳʝ ʩʚʦʡʩʪʚʘ, ʘ ʢʘʢ ʠʪʦʛ, ʧʦʢʘʟʘʪʝʣʠ ʜʦʙʳʯʠ ʥʘ ʢʘʨʴʝʨʝ ʠ 

ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʘʢʪʫʘʣʴʥʦʛʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ 

ʪʨʫʜʦʟʘʪʨʘʪʥʦʩʪʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ʆʜʥʘʢʦ, ʢʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ɹʣʘʛʦʜʘʨʷ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʩʬʝʨʝ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʰʝʥʠʡ ʛʦʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʚʳʩʠʣʠʩʴ ʥʘ 

ʧʦʨʷʜʦʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʙʦʨʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ 

ʥʘ ʢʘʨʴʝʨʘʭ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. ʉʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʤʝʨʦʚ 

ʩʢʣʘʜʦʚ ʠ ʦʪʚʘʣʦʚ, ʠʩʢʣʶʯʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʪʘʭʝʦʤʝʪʨʘʤʠ, ʩʪʘʥʮʠʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʥʷʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʨʘʙʦʪ. 



ʃʘʟʝʨʥʦ-ʩʢʘʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʚ ʩʬʝʨʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʆʜʥʘʢʦ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʟ-ʟʘ ʜʦʨʦʛʦʡ ʩʪʦʠʤʦʩʪʠ ʵʪʠʭ ʧʨʠʙʦʨʦʚ 

ʚʳʛʦʜʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʘʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʥʥʦ ʙʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʀʭ ʨʘʟʚʠʪʠʝ ʢʘʞʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʦʪʚʝʯʘʶʱʠʤ ʠʥʞʝʥʝʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʡ, 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʠʩʪʠʥʥʦʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʨʢʰʝʡʜʝʨ ʦʙʷʟʘʥ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʧʨʠʙʦʨʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʦʦʪʥʦʩʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʦʙʲʝʢʪʘ 

ʥʘʙʣʶʜʝʥʠʡ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʬʝʨʝ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɸ ʪʘʢʞʝ ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʘʠʚʘʪʴ 

ʤʝʪʦʜʠʢʫ ʠʟʤʝʨʝʥʠʡ ʠ ʩʣʝʜʠʪʴ ʟʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʥʦʤ ʜʝʣʝ. 
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This article is devoted to surveying devices used in open-pit mining operations at the present time. 

Their technical capabilities and advantages that contribute to the effectiveness of surveying are 

identified. The current trend of the spread of the use of unmanned technologies in mining is outlined. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇɽʂʊʀʅɸ ɺ ʊɽʍʅʆʃʆɻʀʀ ʆʈɽʍʆɺʓʍ ʇɸʉʊ 

ɹʫʪʦʚʘ ʉ.ʅ., ʊʘʨʘʩʦʚʘ ʅ.ɸ., ɺʦʣʴʥʦʚʘ ɽ.ʈ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʄʦʩʢʚʘ 

 

ʇʨʦʙʣʝʤʘ ʧʠʱʠ ʚʩʝʛʜʘ ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʦʙʱʝʩʪʚʦʤ. ʉʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ 800 ʛ ʚ ʩʫʪʢʠ (ʙʝʟ ʫʯʝʪʘ ʚʦʜʳ) ʠ 2000 ʛ ʚʦʜʳ. ʆʜʥʦʡ ʠʟ 

ʧʨʦʙʣʝʤ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ. ʊʘʢʠʤ ʧʨʦʜʫʢʪʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʨʝʭʦʚʘʷ 

ʧʘʩʪʘ. ɽʱʝ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʣʦʭʠʤ ʟʘʤʝʥʠʪʝʣʝʤ ʤʷʩʘ, ʘ 

ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ ʤʦʞʝʪ ʟʘʪʤʠʪʴ ʣʶʙʦʡ ʧʨʦʜʫʢʪ 

ʫʧʦʪʨʝʙʣʷʝʤʳʡ ʣʶʜʴʤʠ ʢʘʞʜʳʡ ʜʝʥʴ. ʊʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʙʦʨʴʙʝ ʩ ʦʞʠʨʝʥʠʝʤ, ʪʘʢʦʡ ʜʦʙʘʚʢʦʡ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʝʢʪʠʥ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʋʣʫʯʰʘʝʪ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ. ʗʚʣʷʷʩʴ 

ʨʘʩʪʚʦʨʠʤʳʤ ʧʠʱʝʚʳʤ ʚʦʣʦʢʥʦʤ, ʧʨʦʭʦʜʷ ʧʦ ʢʠʰʝʯʥʠʢʫ ʚʤʝʩʪʝ ʩ ʧʨʦʜʫʢʪʘʤʠ, ʧʝʢʪʠʥ 

ʧʦʛʣʦʱʘʝʪ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʭʦʣʝʩʪʝʨʠʥ, ʚʳʚʦʜʷ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʆʩʥʦʚʥʘʷ ʩʫʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ ʥʘ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʝʢʪʠʥ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʘ. ʆʩʥʦʚʥʳʤ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʝʢʪʠʥ ʚʣʠʷʝʪ ʥʘ ʦʙʤʝʥ 

ʚʝʱʝʩʪʚ, ʦʥ ʧʦʤʦʛʘʝʪ ʦʯʠʱʘʪʴ ʦʨʛʘʥʠʟʤ ʦʪ ʪʦʢʩʠʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʝʭʦʚʘʷ ʧʘʩʪʘ, ʧʝʢʪʠʥ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʠʥʜʘʣʴ. 

 

ɺʚʝʜʝʥʠʝ  

ʆʨʝʭʦʚʳʝ ʧʘʩʪʳ ï ʵʪʦ ʧʨʦʜʫʢʪʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʟ ʦʨʝʭʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʣʠ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ (ʩʘʭʘʨʘ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʤʝʜʘ, ʷʛʦʜ ʠ ʪ.ʜ.). ʅʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʷʚʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʥʦ ʫʞʝ ʦʙʨʸʣ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʨʦʩʩʠʷʥ ʟʘ ʩʯʸʪ ʩʚʦʠʭ ʧʨʠʷʪʥʳʭ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ 

ʚ ʧʘʩʪʫ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʧʝʢʪʠʥʘ. ɼʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʥʘʟʳʚʘʶʪ ʧʝʢʪʠʥ ʧʨʠʨʦʜʥʳʤ çʩʘʥʠʪʘʨʦʤè, ʪʘʢ ʢʘʢ ʦʥ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʳʚʦʜʠʪʴ ʪʦʢʩʠʥʳ ʠʟ ʪʢʘʥʝʡ, ʧʝʩʪʠʮʠʜʳ, ʠʦʥʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Pb, Hg, Zn, Co, Mo ʠ ʧʨ.), 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ (ʤʦʯʝʚʠʥʘ, ʭʦʣʝʩʪʝʨʠʥ, ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ). 

ʇʝʢʪʠʥ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ: ʦʥ ʩʚʷʟʳʚʘʝʪ ʠʦʥʳ ʪʷʞʝʣʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʤʝʪʘʣʣʦʚ. ʃʶʜʷʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʨʘʮʠʦʥ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʢʪʠʥʘ, ʧʨʦʜʫʢʪʳ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʙʦʛʘʱʸʥʥʳʝ ʧʝʢʪʠʥʘʤʠ, ʠ ʧʝʢʪʠʥʩʦʜʝʨʞʘʱʠʝ ʧʠʱʝʚʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ.  

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

ʀʩʪʦʨʠʷ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ɸʤʝʨʠʢʝ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ɺʦ ʚʨʝʤʝʥʘ 

ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʦʨʝʭʦʚʫʶ ʧʘʩʪʫ ʜʦʙʘʚʣʷʣʠ ʚ ʢʘʰʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʣ ʠ ʟʜʦʨʦʚʴʷ ʩʦʣʜʘʪ. 

ɺ 1900 ʛʦʜʫ ʫʯʝʥʳʡ ɼʞʦʥ ʂʝʣʣʦʛ ʚʳʜʚʠʥʫʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʨʝʭʦʚʘʷ ʧʘʩʪʘ ʤʦʞʝʪ ʩʪʘʪʴ 

ʜʦʩʪʦʡʥʦʡ ʟʘʤʝʥʦʡ ʤʷʩʘ ʠ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʳʨʫ ʠ ʷʡʮʘʤ. ʋʯʝʥʳʡ ʧʦʣʫʯʠʣ ʧʘʪʝʥʪ ʥʘ 



ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʠʟʜʝʣʠʷ. ɺ ʂʠʪʘʝ ʦʨʝʭʦʚʫʶ ʧʘʩʪʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʫʩʘ ʢ ʤʷʩʫ, ʨʳʙʝ, ʦʚʦʱʘʤ ʠ ʩʘʣʘʪʘʤ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʝʭʦʚʘʷ ʧʘʩʪʘ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʪʦʩʪʳ ʠ ʙʫʪʝʨʙʨʦʜʳ; 

¶ ʭʣʦʧʴʷ ʠ ʢʘʰʠ; 

¶ ʦʚʦʱʥʳʝ ʩʘʣʘʪʳ ʠ ʬʨʫʢʪʦʚʳʝ ʩʤʫʟʠ; 

¶ ʩʘʣʘʪʥʳʝ ʩʦʫʩʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʫʥʞʫʪʥʦʛʦ ʤʘʩʣʘ, ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ ʠ 

ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʫʢʩʫʩʘ; 

¶ ʨʳʙʘ, ʤʷʩʦ ʠ ʤʦʨʝʧʨʦʜʫʢʪʳ [2]. 

ɺ ʈʦʩʩʠʠ ʦʨʝʭʦʚʘʷ ʧʘʩʪʘ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʥʦʚʠʥʢʦʡè ʥʘ ʩʪʦʣʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʦʷʚʠʣʘʩʴ ʦʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʩʣʝ ʩʥʷʪʠʷ ʞʝʣʝʟʥʦʛʦ ʟʘʥʘʚʝʩʘ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. ʅʦ ʦʩʦʙʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʥʘ ʧʦʣʫʯʠʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʢʫʣʴʪʦʤ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʩʧʦʨʪʘ. ɹʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʩʨʝʜʠ ʚʝʛʝʪʘʨʠʘʥʮʝʚ ʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʙʝʣʢʘ. 

ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚ ʧʘʩʪʳ ʚʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

ʩʣʘʜʢʠʡ ʤʠʥʜʘʣʴ, ʤʸʜ, ʧʦʜʩʦʣʥʝʯʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʵʤʫʣʴʛʘʪʦʨ ʠ ʷʙʣʦʯʥʳʡ ʧʝʢʪʠʥ. 

ʇʝʨʚʳʤ ʠ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʦʨʝʭʠ. ɺʘʞʝʥ ʥʝ ʪʦʣʴʢʦ ʠʭ ʚʠʜ, ʥʦ ʠ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪʘʢ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ, ʠʤʝʶʪ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʠʥʜʠʡʩʢʠʡ ʘʨʘʭʠʩ ʧʦʩʣʝ ʦʙʞʘʨʢʠ ʠʤʝʝʪ ʛʦʨʴʢʠʡ ʚʢʫʩ ʠ 

ʟʘʧʘʭ ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ, ʘ ʦʜʥʠʤ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʷʚʣʷʝʪʩʷ ɸʨʛʝʥʪʠʥʘ. 

ʉʣʝʜʫʷ ʠʟ ʵʪʦʛʦ, ʧʝʨʚʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. ɺʪʦʨʳʤ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʨʝʭʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʚʢʫʩ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ [3]. 

ɺʪʦʨʳʤ ʧʦ ʚʘʞʥʦʩʪʠ ʠʥʛʨʝʜʠʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʤʘʩʣʦ. ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ ʠʟʤʝʣʴʯʝʥʥʳʤʠ 

ʦʨʝʭʘʤʠ ʦʥʘ ʧʨʠʜʘʝʪ ʧʘʩʪʝ ʢʨʝʤʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʫʩ ʧʨʦʜʫʢʪʫ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ, ʪʘʢ ʢʘʢ ʤʘʩʣʦ ʚʣʠʷʝʪ ʥʘ ʚʢʫʩ ʧʨʦʜʫʢʪʘ. 

ɺʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚʣʷʶʪʩʷ ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʠ ʧʝʨʝʢʠʩʥʦʝ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʣʘ. 

ʇʝʢʪʠʥ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʞʝʣʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʪʦʚ, ʷʚʣʷʷʩʴ ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, 

ʟʘʛʫʩʪʠʪʝʣʝʤ, ʦʩʚʝʪʣʠʪʝʣʝʤ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤ ʘʛʝʥʪʦʤ. ʉ ʧʦʤʦʱʴʶ ʧʝʢʪʠʥʘ ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʦʜʫʢʪ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʵʪʦʤʫ ʧʝʢʪʠʥ 

ʦʙʣʘʜʘʝʪ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʢʪʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ: ʩʪʝʧʝʥʴ ʵʪʝʨʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʧʝʢʪʠʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʤʝʪʦʜʦʤ ʩʞʠʛʘʥʠʷ [4]. 

ʉ ʧʦʤʦʱʴʶ ʧʝʢʪʠʥʘ, ʜʦʙʘʚʣʷʝʤʦʛʦ ʚ ʦʨʝʭʦʚʫʶ ʧʘʩʪʫ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʵʪʦʤʫ ʧʝʢʪʠʥ ʦʙʣʘʜʘʝʪ 

ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [3]. 

ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʷʪ ʜʚʘ ʚʠʜʘ ʧʝʢʪʠʥʘ: ʞʠʜʢʠʡ ʠ ʚʠʜʝ ʧʦʨʦʰʢʘ. ʆʪ 

ʚʠʜʘ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʟʘʚʠʩʷʪ ʩʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʜʠʷ: ʞʠʜʢʠʡ 

ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʛʦʨʷʯʠʡ ʧʨʦʜʫʢʪ, ʘ ʧʦʨʦʰʦʢ ʩʦ ʩʚʝʞʠʤ ʩʦʢʦʤ ʠʣʠ ʭʦʣʦʜʥʳʤʠ ʬʨʫʢʪʘʤʠ [4]. 

ʇʝʢʪʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʨʤʝʣʘʜʘ, 

ʜʞʝʤʘ, ʧʘʩʪʠʣʳ, ʞʝʣʝ, ʬʨʫʢʪʦʚʳʭ ʥʘʧʠʪʢʦʚ, ʤʘʡʦʥʝʟʦʚ, ʡʦʛʫʨʪʦʚ ʠ ʜʨʫʛʠʭ ʤʘʩʣʦʞʠʨʦʚʳʭ ʠ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ. 



ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. 

ʈʘʟʚʠʪʠʶ ʵʪʦʛʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʪʝʣʘ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʧʝʨʝʝʜʘʥʠʝʤ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

ʂʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʚ ʈʦʩʩʠʠ ʚʩʝ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ. ʆʩʥʦʚʥʦʡ 

ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʘʷ. ʆʥʠ ʩʣʫʞʘʪ 

ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʚʦʜʦʚ ʠ ʞʠʨʦʚ, ʧʦʵʪʦʤʫ ʠʭ ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʫʰʘʝʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘ, ʢʘʢ ʧʦ ʧʠʱʝʚʳʤ ʚʝʱʝʩʪʚʘʤ, ʪʘʢ ʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ɸ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʫʚʝʣʠʯʠʣʦʩʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʠ ʜʠʝʪʠʯʝʩʢʠʭ ʜʝʩʝʨʪʦʚ. ʀ ʵʪʘ ʪʝʤʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʚʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʦʨʝʭʦʚʳʡ ʧʘʩʪ; 

 ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ; 

 ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʡ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ; 

 ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʥʘʠʣʫʯʰʝʛʦ ʦʙʨʘʟʮʘ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʨʝʮʝʧʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ: ʤʠʥʜʘʣʴ 

ʩʣʘʜʢʠʡ ʆʆʆ çʉʝʤʫʰʢʘè ʧʦ ɻʆʉʊ 32857-2014; ʤʝʜ ʮʚʝʪʦʯʥʳʡ ʆʆʆ çɿʘʧʦʚʝʜʥʳʝ ʫʛʦʜʴʷè ʧʦ 

ɻʆʉʊ 19792-2017; ʧʝʢʪʠʥ ʷʙʣʦʯʥʳʡ ʆʆʆ çʇʫʜʦʬʬè ʧʦ ɻʆʉʊ 29186-91; ʤʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ 

ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ ʜʝʟʦʜʦʨʠʨʦʚʘʥʥʦʝ ɸʇʂ çʕʌʂʆè ʧʦ ɻʆʉʊ 1129-2013. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʩʣʫʞʠʣʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʮʳ ʦʨʝʭʦʚʳʭ ʧʘʩʪ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʨʢʠ Acculab ALC-210d4, ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʨʫʛʣʳʡ 2ɺ-151, 

ʨʅ- ʧʦʪʝʥʮʠʦʤʝʪʨ ʩʦ ʩʪʝʢʣʷʥʥʳʤ ʵʣʝʢʪʨʦʜʦʤ ʪʠʧʘ ʃʇ-3, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʠʪʢʘ çʃʘʟʫʨʴè, 

ʩʪʝʢʣʷʥʥʳʡ ʢʘʧʠʣʣʷʨʥʳʡ ʚʠʩʢʦʟʠʤʝʪʨ ʤʘʨʢʠ ɺʇɾ-1, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳ ʚʠʩʢʦʟʠʤʝʪʨ 

ɹʨʫʢʬʠʣʴʜʘ DV-II  PRO. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʢʪʠʥʘ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʪʝʧʝʥʠ ʵʪʝʨʠʬʠʢʘʮʠʠ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʧʝʢʪʠʥʘ ʤʝʪʦʜʦʤ ʩʞʠʛʘʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʧʝʢʪʠʥʘ ʤʝʪʦʜʦʤ ʩʞʠʛʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʘʣʣʘʩʪʥʳʭ 

ʚʝʱʝʩʪʚ ʧʦ ɻʆʉʊ 29186-91; ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦ ɻʆʉʊ 5670-96; 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʧʦ ʤʝʪʦʜʫ ʃʦʫʨʠ ʧʦ ɻʆʉʊ 18287-81). ɺ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʧʦ ɻʆʉʊ 5900-2014, ʞʠʨʘ ʧʦ ɻʆʉʊ 31902-

2012, ʩʘʭʘʨʦʟʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʧʦ ɻʆʉʊ 5903-89. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʨʦʮʝʜʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 



ʀʟʥʘʯʘʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʦʨʝʭʠ ʢ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʦʨʝʭʠ ʙʳʣʦ ʧʨʦʱʝ ʧʨʝʚʨʘʪʠʪʴ ʚ ʦʜʥʦʨʦʜʥʫʶ ʠ ʣʝʛʢʫʶ ʜʣʷ ʧʠʱʝʚʘʨʝʥʠʷ ʧʘʩʪʫ, ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʦʯʠʪʴ ʚ ʚʦʜʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʝʨʝʜ ʠʟʤʝʣʴʯʝʥʠʝʤ. ɿʘʤʘʯʠʚʘʣʠ ʦʨʝʭʠ ʚ 

ʛʦʨʷʯʝʡ ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʦʡ 60-70 Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. 

ɿʘʪʝʤ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʨʝʭʠ ʜʦʙʘʚʣʷʣʠ ʚ ʯʘʰʫ ʢʫʭʦʥʥʦʛʦ ʢʦʤʙʘʡʥʘ ʠʣʠ ʙʣʝʥʜʝʨʘ 

ʚʤʝʩʪʝ ʩ ʤʘʩʣʦʤ, ʩʦʣʴʶ, ʤʝʜʦʤ ʠ ʧʝʢʪʠʥʦʤ. 

ʂʦʤʧʦʥʝʥʪʳ ʧʘʩʪʳ ʚʟʙʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʉʥʘʯʘʣʘ ʥʦʞʠ ʙʫʜʫʪ ʧʨʦʩʪʦ 

ʠʟʤʝʣʴʯʘʪʴ ʦʨʝʭʠ, ʘ ʧʦʪʦʤ ʦʨʝʭʦʚʘʷ ʤʫʢʘ ʥʘʯʥʝʪ ʧʦʩʪʝʧʝʥʥʦ ʚʳʜʝʣʷʪʴ ʥʘʪʫʨʘʣʴʥʳʝ ʤʘʩʣʘ, 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 

ʠʤʝʣ ʢʨʝʤʦʚʫʶ ʪʝʢʩʪʫʨʫ, ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ ʦʨʝʭʦʚ. ʇʘʩʪʘ ʧʨʦʭʦʜʠʣʘ 

ʩʣʝʜʫʶʱʠʝ ʠʩʧʳʪʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʠʥʛʨʝʜʠʝʥʪʦʚ ʫʯʠʪʳʚʘʣʦʩʴ ʚʣʠʷʥʠʝ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʚʢʫʩ, ʟʘʧʘʭ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʘʢʦʡ ʚʘʞʥʳʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʚʷʟʢʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʦʨʝʭʦʚ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 40% ʜʦ 70%. ʊʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʘ (ʜʠʘʧʘʟʦʥ ʜʦʟʠʨʦʚʢʠ ʠʟʤʝʥʷʣʩʷ ʦʪ 5 % ʜʦ 10%), ʤʘʩʣʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ 

ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 20% ʜʦ 30%). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʦʨʝʭʦʚʳʭ ʧʘʩʪ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ɺ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʠ 15 ʨʝʩʧʦʥʜʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 18 ʜʦ 30 ʣʝʪ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ, ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʨʘʬʠʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ, 44% ʧʨʠ ʚʳʙʦʨʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʪʦʚʘʨʘ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʙʦʪʠʪʩʷ ʦ ʩʚʦʝʤ 

ʟʜʦʨʦʚʴʝ, ʠ ʪʘʢʘʷ ʜʦʙʘʚʢʘ ʢʘʢ ʧʝʢʪʠʥ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 

ʩʧʨʦʩ ʧʘʩʪʳ. 

͍͔̂ͪͦͤΈ ͼ͔ͤ
15%

˴͊;͔͍ͫͭͦ
44%

˿ͪͦ͟ ͻ͔͙ͪ͊ͤͤΎ 
9%

˽͙͍͙͔ͪͦͦ͒ͭ͘͡Έ
12%

˨͎͔ͪͯͦ
20%



ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʦʡ ʧʘʩʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ 2. 

 

ʊʘʙʣʠʮʘ 1. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ 

1 2 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ʇʣʘʩʪʠʯʥʘʷ ʧʘʩʪʦʦʙʨʘʟʥʘʷ ʤʘʩʩʘ, ʩ ʢʫʩʦʯʢʘʤʠ ʦʨʝʭʦʚ ʦʪ ʤʝʣʢʠʭ ʜʦ ʢʨʫʧʥʳʭ 

ʎʚʝʪ ʎʚʝʪ ʩʚʝʪʣʦ ʙʝʞʝʚʳʡ 

ɺʢʫʩ ʉ ʭʘʨʘʢʪʝʨʥʳʤ ʚʢʫʩʦʤ ʦʨʝʭʦʚ 

ɿʘʧʘʭ ʉ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ ʦʨʝʭʦʚ, ʤʝʜʘ, ʤʘʩʣʘ. 

 

ʊʘʙʣʠʮʘ 2. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

1 2 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 10,0 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 45,0 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʘʭʘʨʘ (ʧʦ ʩʘʭʘʨʦʟʝ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 

16,0 

 

ʊʘʢ ʢʘʢ ʨʦʩʩʠʡʩʢʠʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ ʧʘʩʪʫ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʊʋ, ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʘʩʪʳ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɹʳʣʘ ʩʦʙʨʘʥʘ ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ 7 

ʵʢʩʧʝʨʪʦʚ. 5 ʠʟ 7 ʵʢʩʧʝʨʪʦʚ ʜʘʣʠ ʚʳʩʦʢʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʢʫʩʦʚʳʤ, ʘʨʦʤʘʪʠʯʝʩʢʠʤ 

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʘʩʪʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ. 

ɺ ʪʘʙʣʠʮʘʭ 3,4, 5 ʠ 6 ʦʪʨʘʞʝʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ. 

 

ʊʘʙʣʠʮʘ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ ʚ ʩʦʩʪʘʚʝ 

ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ  

ʀʥʛʨʝʜʠʝʥʪ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ, % 

1 2 3 4 5 6 

ʆʨʝʭʠ 68,0 68,0 68,0 68,0 68,0 68,0 

ʄʝʜ 10,0 10,0 10,0 10,0 10,0 10,0 

ʄʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ  16 14 12 10 8 6 

ʕʤʫʣʴʛʘʪʦʨ 1,0 1,0 1,0 1,0 1,0 1,0 

ʇʝʢʪʠʥ 5,0 7,0 9,0 11,0 13,0 15,0 

 

ʊʘʙʣʠʮʘ 4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʘ 

ʀʥʛʨʝʜʠʝʥʪ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ, % 

1 2 3 4 5 6 

ʆʨʝʭʠ 68,0 68,0 68,0 68,0 68,0 68,0 

ʄʝʜ 5,0 7,0 9,0 11,0 13,0 15,0 

ʄʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ  16,0 14,0 12,0 10,0 8,0 6,0 

ʕʤʫʣʴʛʘʪʦʨ 1,0 1,0 1,0 1,0 1,0 1,0 

ʇʝʢʪʠʥ 7,0 7,0 7,0 7,0 7,0 7,0 

ʊʘʙʣʠʮʘ 5. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʘ 

ʀʥʛʨʝʜʠʝʥʪ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ, % 

1 2 3 4 5 6 

ʆʨʝʭʠ 62,0 63,0 64,0 65,0 66,0 67,0 

ʄʝʜ 10,0 10,0 10,0 10,0 10,0 10,0 

ʄʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ  10,0 11,0 12,0 13,0 14,0 15,0 



ʕʤʫʣʴʛʘʪʦʨ 1,0 1,0 1,0 1,0 1,0 1,0 

ʇʝʢʪʠʥ 7,0 7,0 7,0 7,0 7,0 7,0 

 

ʊʘʙʣʠʮʘ 6. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʜʘʣʷ 

ʀʥʛʨʝʜʠʝʥʪ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ, % 

1 2 3 4 5 6 

ʆʨʝʭʠ 67,0 68,0 69,0 70,0 71,0 70,0 

ʄʝʜ 10,0 10,0 10,0 10,0 10,0 10,0 

ʄʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ  15,0 14,0 13,0 12,0 11,0 12,0 

ʕʤʫʣʴʛʘʪʦʨ 1,0 1,0 1,0 1,0 1,0 1,0 

ʇʝʢʪʠʥ 7,0 7,0 7,0 7,0 7,0 7,0 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ 

(ʚʷʟʢʦʩʪʴ) ʦʙʨʘʟʮʦʚ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʩʩʦʚʳʝ ʜʦʣʠ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʤʠʥʜʘʣʴ 62%, ʤʘʩʣʦ 15%, ʤʝʜ 10%, ʧʝʢʪʠʥ 13%, ʵʤʫʣʴʛʘʪʦʨ 1%. 

ɺʳʚʦʜʳ 

 ʇʨʦʚʝʜʝʥ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʝʢʪʠʥʘ; 

 ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʦʨʝʭʦʚʦʡ ʧʘʩʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʤʠʥʜʘʣʴ 62%, ʤʘʩʣʦ 15%, ʤʝʜ 10%, 

ʧʝʢʪʠʥ 13%, ʵʤʫʣʴʛʘʪʦʨ 1%. 

 ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʡ ʦʨʝʭʦʚʦʡ 

ʧʘʩʪʳ, ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʥʦʨʤʝ. 

 ʇʨʦʚʝʜʝʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʘʩʪʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

5 ʠʟ 7 ʦʧʨʦʰʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʢʘʯʝʩʪʚʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 
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PROBLEM OF QUALITY A ND SAFETY OF NUT PASTES 

Butova S.N., Tarasova N.A, Volnova E.R. 

Moscow State University of Food Production 

 

The problem of food has always been one of the most important problems facing human society. 

Average consumption of 800 g per day (excluding water) and 2000 g of water. One of the problems 

of the food industry is the development of new products of natural origin with high nutritional value. 

This product can be a nut paste. Since ancient times, it was believed that it can be a good substitute 

for meat, and its composition of minerals and vitamins can Eclipse any product consumed by people 

every day. Since modern society needs to develop functional products and fight obesity, such a 

Supplement can be pectin, which affects the body's metabolism. Improves blood circulation, intestinal 

motility, and reduces the level of cholesterol in the blood. Being a soluble fiber, passing through the 

intestines with food, pectin absorbs harmful substances and cholesterol, removing them from the 

body. 

Key words: nut paste, pectin, functional product, almond. 
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ɸʅɸʃʀɿ ʉʀʃʔʅʆ ʉɺʗɿɸʅʅʓʍ ɺʓʉʆʂʆɼʆɹʈʆʊʅʓʍ ʈɽɿʆʅɸʅʉʅʓʍ 

ʉʀʉʊɽʄ 

ɻʝʚʦʨʢʷʥ ɺ.ʄ., ʂʘʟʘʥʮʝʚ ʖ.ɸ., ʄʠʭʘʣʠʥ ʉ.ʅ., ʐʫʪʦʚ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè, ʄʦʩʢʚʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʥʳʭ 

ʦʙʲʸʤʥʳʭ ʨʝʟʦʥʘʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʘʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʜʦʙʨʦʪʥʦʩʪʠ 

ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʪʦʨʘ (ʩ ʜʦʙʨʦʪʥʦʩʪʴʶ ʙʦʣʴʰʝ 10000), ʢʦʪʦʨʳʡ 

ʥʝ ʪʨʝʙʫʝʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ ʵʪʘʣʦʥʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ, ʘ 

ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʩʪʦʤ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ ʯʘʩʪʦʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʢʨʠʚʦʡ ʘʥʘʣʠʟʘʪʦʨʘ 

ʮʝʧʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʆʪʢʨʳʪʳʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʝʟʦʥʘʪʦʨ, ʦʙʲʸʤʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʨʝʟʦʥʘʪʦʨ, ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ, ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʘʩʪʦʪʳ ʩʚʷʟʠ, 

ʩʦʙʩʪʚʝʥʥʘʷ ʜʦʙʨʦʪʥʦʩʪʴ, ʘʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʜʦʙʨʦʪʥʦʩʪʠ. 

 

ɺ ʨʷʜʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʉɺʏ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʷʟʘʥʥʳʝ 

ʚʳʩʦʢʦʜʦʙʨʦʪʥʳʝ ʨʝʟʦʥʘʥʩʥʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʳʡ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʨʝʟʦʥʘʪʦʨ (ʄʈ) ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʥʫʪʨʠ ʥʝʛʦ ʤʠʥʠʘʪʶʨʥʳʤ ʦʪʢʨʳʪʳʤ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤ ʨʝʟʦʥʘʪʦʨʦʤ (ɼʈ) ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʄʈ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ [1, 2]. 

ɼʦʙʨʦʪʥʦʩʪʴ ʪʘʢʠʭ ʄʈ ʠ ɼʈ ʜʘʞʝ ʧʨʠ ʥʠʟʰʠʭ ʚʠʜʘʭ ʢʦʣʝʙʘʥʠʡ ʚʳʩʦʢʘ ʠ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥ 

2Ā104. 

ʊʘʢʘʷ ʩʚʷʟʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʜʦʙʨʦʪʥʦʩʪʠ ɼʈ 

ʧʦʢʘʞʝʤ ʵʪʦ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʌ (ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ ʧʨʦʝʢʪʘ: RFMEFI60719X0324). 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʄʇʈ-ɼʈ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ (ɤ01) 

ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʢʦʣʝʙʘʥʠʡ ʄʈ ʙʣʠʟʢʘ ʢ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ (ɤ02) ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʢʦʣʝʙʘʥʠʡ 

ɼʈ, ʘ ʜʦʙʨʦʪʥʦʩʪʴ ʄʈ (Q01>>1) ʠ ɼʈ (Q02>>1) ʚʝʣʠʢʠ. 

ʊʘʢʞʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ ʄʈ ʠ ɼʈ ʚʦʟʤʫʱʝʥʠʝ ʧʦʣʝʡ ʄʈ ʟʘ ʩʯʝʪ 

ɼʈ ʤʘʣʦ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ɼʈ ʚ ʫʟʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ʄʈ. ɺ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʷ ʄʈ ʚʦʟʙʫʞʜʘʶʪʩʷ 

ʪʦʢʘʤʠ ʧʦʣʷʨʠʟʘʮʠʠ ɼʈ, ʢʦʪʦʨʳʝ ʜʣʷ ʠʟʦʪʨʦʧʥʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ Ůr ʟʘʧʠʰʫʪʩʷ ʚ ʚʠʜʝ 

 

ʛʜʝ  ī ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ɼʈ, ʘ ʪʦʢ ʧʦʣʷʨʠʟʘʮʠʠ ɼʈ 

ʚʦʟʙʫʞʜʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʣʝʤ ʄʈ . 

ɺʙʣʠʟʠ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʚʦʟʙʫʞʜʝʥʠʝ ʧʦʣʝʡ ʄʈ  ʪʦʢʘʤʠ ʧʦʣʷʨʠʟʘʮʠʠ ɼʈ  

(ʢʘʢ ʩʪʦʨʦʥʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ [3], ʘ ʪʦʢ ʧʦʣʷʨʠʟʘʮʠʠ ɼʈ  ʧʦʣʝʤ 

ʄʈ , ʢʘʢ ʩʪʦʨʦʥʥʠʤ ʧʦʣʝʤ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ [4]. ʊʦʛʜʘ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ 

ʩʠʩʪʝʤʫ ʩʚʷʟʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ɼʈ ʠ ʦʜʥʦʛʦ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ʄʈ: 
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,   (1) 

,   (2) 

ʛʜʝ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ī ʩʪʨʫʢʪʫʨʘ ʪʦʢʘ ʧʦʣʷʨʠʟʘʮʠʠ ɼʈ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʪʨʫʢʪʫʨʦʡ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʡ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ɼʈ ,  

 ī ʩʪʨʫʢʪʫʨʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ʄʈ ; 

Q01 ʠ Q02 ï ʜʦʙʨʦʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʢʦʣʝʙʘʥʠʡ ʄʈ ʠ ɼʈ; 

 ī ʦʙʦʙʱʝʥʥʘʷ ʨʘʩʩʪʨʦʡʢʘ ʦʪ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ; 

 ʠ  ī ʥʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʄʈ ʠ ɼʈ. 

 ʏʘʩʪʦʪʳ ʩʚʷʟʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʄʈ-ɼʈ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʜʝʪʝʨʤʠʥʘʥʪʘ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1) ʠ (2), ʪ.ʝ. ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

,   (3) 

ɺ (3) ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ    (4) 

ʛʜʝ . 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (3) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

.   (5) 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʚʷʟʠ ʧʦ (4) ʜʣʷ ʥʠʟʰʝʛʦ ʚʠʜʘ ʢʦʣʝʙʘʥʠʡ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ɼʈ 

(ʅ11ŭ) ʠʟ ʠʟʦʪʨʦʧʥʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ ʩ Ůr å40é80 ʠ ʥʠʟʰʠʭ ʚʠʜʦʚ ʢʦʣʝʙʘʥʠʡ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

ʄʈ (ʅ101 ʠ ʅ102) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʉɺʏ ʜʦʩʪʠʞʠʤʳ ʟʥʘʯʝʥʠʷ kʩʚ ʜʦ 0,01é0,1. 

ʏʘʩʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʉɺʏ ʨʝʟʦʥʘʪʦʨʦʚ ʠʭ ʟʘʤʝʥʷʶʪ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ rLC ʨʝʟʦʥʘʥʩʥʳʤʠ 

ʢʦʥʪʫʨʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʚʷʟʘʥʥʳʝ rLC -ʢʦʥʪʫʨʘ (ʨʠʩ. 1). 
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ʠ  ī ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʠ ʜʦʙʨʦʪʥʦʩʪʴ ʄʈ; 

 ʠ  ī ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʠ ʜʦʙʨʦʪʥʦʩʪʴ ɼʈ; 

M ʠ  ī ʚʟʘʠʤʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʷʟʠ ʢʦʥʪʫʨʦʚ; 

 ī ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ, ʚʦʟʙʫʞʜʘʶʱʠʡ ʢʦʣʝʙʘʥʠʷ ʚ ʄʈ. 

ʋʨʘʚʥʝʥʠʷ ʂʠʨʭʛʦʬʘ ʜʣʷ ʩʭʝʤʳ ʨʠʩ. 1 ʩ ʚʚʝʜʝʥʠʝʤ ʦʙʦʙʱʝʥʥʦʡ ʨʘʩʩʪʨʦʡʢʠ ɝ [5] 

ʟʘʧʠʰʫʪʩʷ ʚ ʚʠʜʝ: 

.     (6) 

ɼʣʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (6) ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ 

ʥʫʣʶ ʝʸ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʪ.ʝ. ʠʟ ʫʨʘʚʥʝʥʠʷ: 

    (7) 

ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ, ʪʦʞʜʝʩʪʚʝʥʥʦʤʫ (5). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʝʜʝʤ ʜʣʷ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʳʭ rLC -ʢʦʥʪʫʨʦʚ (ʨʠʩ. 1). ʊʦʛʜʘ, ʜʣʷ ʩʣʫʯʘʷ ʩʠʩʪʝʤʳ ʩ 

ʤʘʣʳʤʠ ʧʦʪʝʨʷʤʠ (Q01>>1 ʠ Q02>>1) ʧʨʠ  ʫʨʘʚʥʝʥʠʝ (5) ʧʨʠʤʝʪ ʚʠʜ: 

, ʠʣʠ ʩ ʫʯʝʪʦʤ  ʧʦʣʫʯʠʤ  

.     (8) 

ʀʟ (8) ʧʦʣʫʯʘʝʤ ʯʘʩʪʦʪʳ ʩʚʷʟʠ  ʠ ʧʨʠ  

.      (9) 

ɼʣʷ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʳʭ ʢʦʥʪʫʨʦʚ ʨʘʩʩʤʦʪʨʠʤ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʪʫʨʦʚ, ʪʦʛʜʘ ʠʟ (6) ʧʦʣʫʯʠʤ  
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. (10) 

ʇʨʠ ʘʥʘʣʠʟʝ (10) ʥʘʨʷʜʫ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʚʷʟʠ  ʧʨʠʤʝʥʷʶʪ ʧʦʥʷʪʠʝ ʬʘʢʪʦʨ ʩʚʷʟʠ 

 ʠʣʠ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚʝʣʠʯʠʥʳ  ʠ . 

ʀʟʚʝʩʪʥʦ [5], ʯʪʦ ʜʣʷ  ʟʘʚʠʩʠʤʦʩʪʴ  ʠʤʝʝʪ ʚʠʜ çʜʚʫʛʦʨʙʦʡ ʢʨʠʚʦʡè ʠ 

ʪʘʢʫʶ ʩʚʷʟʴ ʥʘʟʳʚʘʶʪ ʩʠʣʴʥʦʡ ʠʣʠ ʙʦʣʴʰʝʡ ʢʨʠʪʠʯʝʩʢʦʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ , 

 ʠ  ʧʦʣʫʯʠʤ , , . ʅʘ ʨʠʩ. 2 ʜʣʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ =10 ɻɻʮ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ I1(f). 

 

 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʚʝʜʝʥʠʝ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʚʙʣʠʟʠ ʯʘʩʪʦʪ ʩʚʷʟʠ, ʪ.ʝ. ʧʨʠ 

 ʠʣʠ  

, . 

ʀʟ (11) ʧʦʣʫʯʠʤ: 

ʜʣʷ  
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 (11) 

ʜʣʷ  

 

 (12) 

ʛʜʝ . 

 ʀʟ (11) ʠ (12) ʚʠʜʥʦ, ʯʪʦ ʨʝʟʦʥʘʥʩʥʳʝ ʢʨʠʚʳʝ ʧʨʠ ʩʠʣʴʥʦʡ ʩʚʷʟʠ ʚʙʣʠʟʠ ʯʘʩʪʦʪ 

ʩʚʷʟʠ ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʜʣʷ ʦʜʠʥʦʯʥʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ ʩ ʜʦʙʨʦʪʥʦʩʪʴʶ 

 ʠʣʠ , ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʊʦʛʜʘ ʧʦʣʫʯʠʤ:  

ʠʣʠ, ʧʨʠ , , 

.    (14) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʠʟʤʝʨʝʥʥʫʶ ʜʦʙʨʦʪʥʦʩʪʴ ʢʨʠʚʦʡ ʯʘʩʪʦʪʳ ʩʚʷʟʠ ʠ ʜʦʙʨʦʪʥʦʩʪʴ 

ʵʪʘʣʦʥʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ (ʄʈ) ʧʦ ʬʦʨʤʫʣʝ (14) ʜʦʩʪʦʚʝʨʥʦ ʧʦʣʫʯʠʤ ʜʦʙʨʦʪʥʦʩʪʴ 

ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ ɼʈ: . 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ɼʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ 

ʜʦʙʨʦʪʥʦʩʪʝʡ ʢʨʠʚʦʡ ʯʘʩʪʦʪʳ ʩʚʷʟʠ ʠ ʵʪʘʣʦʥʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ (ʄʈ). 

ʆʧʠʩʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʜʦʙʨʦʪʥʦʩʪʠ ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʪʦʨʘ (ʩ ʜʦʙʨʦʪʥʦʩʪʴʶ ʙʦʣʴʰʝ 10000) ʥʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ 

ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ ʵʪʘʣʦʥʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʠ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʩʪʦʤ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ 

ʯʘʩʪʦʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʢʨʠʚʦʡ ʘʥʘʣʠʟʘʪʦʨʘ ʮʝʧʝʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʚʦʨʢʷʥ ɺ.ʄ., ʂʘʟʘʥʮʝʚ ʖ.ɸ. ɺʟʘʠʤʥʘʷ ʩʚʷʟʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʧʦʣʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʪʦʨʦʚ. ʊʨʫʜʳ ʄʕʀ, ʚʳʧ. 464, 1980, ʩ. 21ī25. 

2. ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʝʟʦʥʘʪʦʨʳ ʜʣʷ ʕʇʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ / ʀ.ʉ. ɻʦʣʦʚʠʥʘ, ʀ.ʅ. 

ɻʝʡʬʤʘʥ, ɺ.ɽ. ʈʦʜʠʦʥʦʚ ï ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʋʢʨʘʠʥʳ. ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠʤ. ɺ.ɽ. ʃʘʰʢʘʨʝʚʘ ï ʂʠʝʚ ʅɸʅ ʋʢʨʘʠʥʳ, 2015. ī 158 ʩ. 

3. ʅʠʢʦʣʴʩʢʠʡ ɺ.ɺ. ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʚʦʣʥī ʄ.: ʀʟʜ-ʚʦ 

çʅʘʫʢʘè 1973. ī 608 ʩ. 

1
ʕ 0ʕ ʩʚ

1

ɤ ɤ
1 1

ɤ ɤ
R jQ k
è øå õ

= + + -é ùæ ö
ç ÷ê ú

2wºw

01 02 ʩʚ01 2
ʚʭ 1

02 01 02 2

2 1 ɤ ɤ
1 1

ɤ ɤ

Q Q kQ
Z r j

Q Q Q

è ø-å õ å õ
= + + - =é ùæ ö æ ö

+é ùç ÷ç ÷ê ú

2
ʕ 0ʕ ʩʚ

2

ɤ ɤ
1 1

ɤ ɤ
R jQ k
è øå õ
+ - -é ùæ ö

ç ÷ê ú

01
ʕ 1

02

1 ;
Q

R r
Q

å õ
= +æ ö
ç ÷

01 02
0ʕ

01 02

2Q Q
Q

Q Q
=

+

ʕ1 0ʕ ʩʚ1Q Q k= + ʕ2 0ʕ ʩʚ1Q Q k= -

( )2 2 2 2
2 1 2 2 1

ʩʚ o2 2 2 2

2 1 2 12
k

w -w w -w
= w =
ww w +w

2 1 ow -w w
2 1

ʩʚ

o

k
w -w
=
w

2 2

ʕ1 ʕ2 01 02
0ʕ

01 02

2

2

Q Q Q Q
Q

Q Q

+
= =

+

0ʕ 01
02

01 0ʕ2

Q Q
Q

Q Q
=

-



4. ɸʣʝʢʩʝʡʯʠʢ ʃ.ɺ., ɻʝʚʦʨʢʷʥ ɺ.ʄ., ʂʘʟʘʥʮʝʚ ʖ.ɸ. ʠ ʜʨ. ʂ ʨʘʩʯʝʪʫ ʠ ʧʨʠʤʝʥʝʥʠʶ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʝʟʦʥʘʪʦʨʦʚ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʉɺʏ. ī ʈʘʜʠʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘ, 1977, ʪ.22, 

ˉ 3, ʩ. 512-526. 

5. ʃʦʩʝʚ ɸ.ʂ. ʊʝʦʨʠʷ ʣʠʥʝʡʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚī ʄ.: 

çɺʳʩʰʘʷ ʰʢʦʣʘè, 1987. ī 512 ʩ. 

 

Presents results of analysis of frequency characteristics of the system related volumetric resonators 

defining the measurement algorithm of self-quality factor high-Q dielectric resonator (with Q greater 

than 10000), which does not require measurements create a high-Q reference resonator, and is based 

on simple measurements of frequency intervals on the microwave network analyzer. 

Key words. Open dielectric resonator, bulk metal resonator, resonant frequencies, frequency 

characteristics, communication frequencies, self Q-factor, algorithm for measuring self Q-factor. 
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ɹɸɿɸʃʔʊ ð ʆʉʅʆɺɸ ʉʆɺʈɽʄɽʅʅʓʍ ʂʆʄʇʆɿʀʊʅʓʍ ʉʊʈʆʀʊɽʃʔʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

ɼʨʝʩʚʷʥʠʥʘ ʖ.ɸ. 

ɺʦʣʦʛʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʦʣʦʛʜʘ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʘʣʴʪʦʚʳʭ ʠʟʜʝʣʠʡ ʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʫʯʝʪʦʤ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʘʣʴʪ, ʙʘʟʘʣʴʪʦʚʘʷ ʘʨʤʘʪʫʨʘ, ʙʘʟʘʣʴʪʦʚʘʷ ʚʦʣʦʢʥʘ, ʙʘʟʘʣʴʪʦ-

ʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ, ʙʘʟʘʣʴʪʦ-ʧʣʘʩʪʠʢʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʦʩʪʘʝʪʩʷ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʠʟʜʝʣʠʷʤ ʦʙʣʘʜʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʝ ʠʟʜʝʣʠʷ ʠ ʪ. ʧ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʵʪʦ ʩʠʩʪʝʤʘ ʨʘʟʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʘʞʜʳʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʩʚʦʝ ʢʦʥʢʨʝʪʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʛʦʪʦʚʦʤʫ ʠʟʜʝʣʠʶ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʨʘʟʥʦʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʘʝʪ ʵʬʬʝʢʪ, ʨʘʚʥʦʩʠʣʴʥʳʡ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɹʘʟʘʣʴʪ 

ʦʩʥʦʚʥʘʷ ʵʬʬʫʟʠʚʥʘʷ ʛʦʨʥʘʷ ʧʦʨʦʜʘ ʥʦʨʤʘʣʴʥʦʛʦ ʨʷʜʘ, ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʠʟ ʚʩʝʭ 

ʢʘʡʥʦʪʠʧʥʳʭ ʧʦʨʦʜ. 

ʇʘʣʝʦʪʠʧʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʙʘʟʘʣʴʪʘ ʷʚʣʷʶʪʩʷ ʜʠʘʙʘʟ ʠ ʙʘʟʘʣʴʪʦʚʳʡ ʧʦʨʬʠʨʠʪ. 

ʀʥʪʨʫʟʠʚʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʙʘʟʘʣʴʪʘ ʷʚʣʷʶʪʩʷ ʛʘʙʙʨʦ, ʥʦʨʠʪʳ, ʪʨʦʢʪʦʣʠʪʳ. ɹʘʟʘʣʴʪʳ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʟʘʩʪʳʚʘʥʠʠ ʠʟʣʠʚʰʝʛʦʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʦʜ ʵʪʠʤ ʠ ʜʥʦ 

ʦʢʝʘʥʘ, ʩʠʣʠʢʘʪʥʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʣʘʚʘ ʦʩʥʦʚʥʦʛʦ (ʙʘʟʘʣʴʪʦʚʦʛʦ) ʩʦʩʪʘʚʘ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʙʘʟʘʣʴʪʦʚʦʡ ʤʘʛʤʳ ʧʦ ʦʜʥʦʡ ʠʟ ʛʠʧʦʪʝʟ ʩʦʩʪʦʠʪ ʚ ʯʘʩʪʠʯʥʦʤ 

ʧʣʘʚʣʝʥʠʠ ʪʠʧʠʯʥʳʭ ʤʘʥʪʠʡʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʛʘʨʮʙʫʨʛʠʪʦʚ, ʚʝʨʣʠʪʦʚ ʠ ʜʨ. ʉʦʩʪʘʚ ʚʳʧʣʘʚʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʧʨʦʪʦʣʠʪʘ (ʠʩʭʦʜʥʦʡ ʧʦʨʦʜʳ), ʬʠʟʠʢʦ 

ʭʠʤʠʯʝʩʢʠʤʠʠʫʩʣʦʚʠʷʤʠ ʧʣʘʚʣʝʥʠʷ, ʩʪʝʧʝʥʴʶ ʧʣʘʚʣʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʤ ʫʭʦʜʘ ʨʘʩʧʣʘʚʘ. 

ɹʘʟʘʣʴʪ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʱʝʙʥʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ (ʜʣʷ ʧʨʦʠʟ 

ʚʦʜʩʪʚʘ ʪʝʧʣʦʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ), ʢʘʤʝʥʥʦʛʦ ʣʠʪʴʷ ʠ ʢʠʩʣʦʪʦʫʧʦʨʥʦʛʦ ʧʦʨʦʰʢʘ, 

ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʙʝʪʦʥʘ. ɹʘʟʘʣʴʪ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚ ʢ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʧʦʪʦʤʫ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʨʫʞʥʦʡ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ ʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʢʫʣʴʧʪʫʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʩ ʈʦʩʩʠʡʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʦʟʜʘʥʘ ʉʦʚʤʝʩʪʥʦʡ ʧʨʝʜʧʨʠʷʪʠʝ ʚ 

ʌʘʨʠʰʩʢʦʤ ʨʘʡʦʥʝ. ʅʘʩʪʦʷʱʠʡ ʚʨʝʤʷ ʚ ʩʦʚʤʝʩʪʥʦʡ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʣʘʞʝʥ ʧʦʣʥʳʡ ʮʠʢʣ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʘʟʘʣʴʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. ʉʥʘʯʘʣʘ ʟʜʝʩʴ ʟʘʧʫʩʪʠʣʠ ʚʳʧʫʩʢ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʫʪʝʧʣʠʪʝʣʷ, ʚ ʘʚʛʫʩʪʝ 2017 ʛʦʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʥʝʧʨʝʨʳʚʥʦʝ ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢ ʥʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ. 

 



 
ʈʠʩʫʥʦʢ 1. ʎʝʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ 

 

ɼʘʥʥʳʡ ʚʠʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʋʟʙʝʢʠʩʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʀʥʥʦʚʘʮʠʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʚʳʧʫʩʢʫ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ ʠ ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ɸʨʤʘʪʫʨʘ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʝʢʪʘ. ɺ 2017 ʛʦʜʫ 

ʚʳʧʫʱʝʥʳ ʧʝʨʚʳʝ ʩʦʪʥʠ ʤʝʪʨʦʚ ʙʘʟʘʣʴʪʦʧʣʘ ʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ ʧʦ ʦʜʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ ʠ 8 ʤʤ ʧʦ ʜʨʫʛʦʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʜʘʶʪ ʩʚʦʡ ʧʨʦʜʫʢʪ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʤʝʩʪʥʦʡ ʩ ʈʦʩʩʠʝʡ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʮʝʣʝʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ 

ʨʳʥʦʢ. ʆʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʱʝʣʦʯʝʩʪʦʡʢʦʩʪʴʶ ʚ ʩʨʝʜʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʙʝʪʦʥʘ. 

ʀʤʝʝʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʇʨʦʜʫʢʮʠʷ ʢʦʤʧʦʟʠʪʥʘʷ ʙʘʟʘʣʴʪʦʚʘʷ ʘʨʤʘʪʫʨʘ ʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʄʘʪʝʨʠʘʣ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʇʦʵʪʦʤʫ ʜʘʥʥʫʶ ʘʨʤʘʪʫʨʫ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʪʘʢʞʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʦʣʠʤʝʨʥʦʡ, ʢʦʤʧʦʟʠʪʥʦʡ, ʙʘʟʘʣʴʪʦʚʦʡ, ʧʣʘʩʪʠʢʦʚʦʡ. 

ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʙʳ ʪʘʢʫʶ ʢʦʤʧʦʟʠʪʥʫʶ ʘʨʤʘʪʫʨʫ ʥʝ ʥʘʟʳʚʘʣʠ, ʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʥʘ ʦʪʚʝʯʘʝʪ ʩʘʤʳʤ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. 
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ʊɽʇʃʆɺʆʁ ʈɽɾʀʄ ʇʆɾɸʈɸ 

ɾʘʥʜʘʨʦʚ ɸ.ɿ. 

ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʀʥʛʫʰʝʪʠʷ, ʄʘʛʘʩ 

  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨ, ʧʦʞʘʨʥʘʷ ʥʘʛʨʫʟʢʘ, ʟʦʥʳ ʧʦʞʘʨʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ 

ʧʦʞʘʨʘ.  

 

ʇʦʞʘʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ. ʂʘʞʜʳʡ ʧʦʞʘʨ 

ʫʥʠʢʘʣʝʥ. ʅʝʚʦʟʤʦʞʥʦ ʜʚʘʞʜʳ ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʦʞʘʨʘ, ʪʦʯʥʦ 

ʪʘʢ ʞʝ ʥʝʚʦʟʤʦʞʥʦ ʩ ʜʦʩʢʦʥʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ ʪʝʯʝʥʠʝ. 

ʆʜʥʘʢʦ ʟʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʥʘʨʘʩʪʘʥʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ 

(ʆʌʇ) ʚʦʟʥʠʢʘʝʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪʝ, ʠ ʪʨʝʙʫʝʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʦʮʝʥʢʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʩʯʝʪ 

ʚʨʝʤʝʥʠ ʜʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ 

ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʧʦʤʝʱʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʞʘʨʘ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦ 

ʚʨʝʤʝʥʠ. 

ʅʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ: 

¶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʤʝʱʝʥʠʷ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʠʜ ʛʦʨʶʯʝʡ ʥʘʛʨʫʟʢʠ; 

¶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʙʤʝʥʘ; 

¶ ʚʨʝʤʷ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ; 

¶ ʧʦʪʝʨʠ ʪʝʧʣʘ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

ʠ ʪ.ʜ. 

ɺ ʧʦʤʝʱʝʥʠʷʭ ʩ ʚʳʩʦʢʠʤ ʧʦʪʦʣʢʦʤ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʚʳʰʝ, ʯʝʤ ʩ 

ʥʠʟʢʠʤ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʥʠʟʢʠʤ 

ʧʦʪʦʣʢʦʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ï ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥ 

ʚʳʰʝ, ʙʦʣʴʰʝ ʪʝʧʣʦʧʦʪʝʨʠ ʠʟ ʟʦʥʳ ʛʦʨʝʥʠʷ. 

ɺʠʜ ʛʦʨʶʯʝʡ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʝʥʠʷ 

ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʜʝʣʴʥʘʷ ʤʘʩʩʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʳʛʦʨʘʥʠʷ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ, 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ ʠ ʜʨʫʛʠʝ. ɺʝʣʠʯʠʥʘ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚʣʠʷʝʪ ʥʘ ʭʦʜ ʠ 

ʚʨʝʤʷ ʧʨʦʪʝʢʘʥʠʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʨʘʩʪʝʪ ʧʝʨʠʦʜ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ. 

ɿʥʘʷ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʜʘʥʠʡ ʠʣʠ ʠʥʞʝʥʝʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʨʠʩʫʥʦʢ 1).  

 



 
ʈʠʩʫʥʦʢ 1. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʧʦʞʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

[1 - ʩʪʘʥʜʘʨʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʨʠʚʘʷ; 2 - ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʞʘʨʘ ʚ ʪʫʥʥʝʣʝ; 3 - 

ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 4 - ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʞʘʨʘ ʚ ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ; 5 

- ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʞʘʨʘ ʚ ʦʧʳʪʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʧʨʠʙʣʠʞʝʥʥʦʤ ʢ ʞʠʣʦʤʫ ʩ ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʱʘʜʴʶ ʧʨʦʝʤʦʚ (5ʘ - 2 ʤ2; 5ʙ - 1,5 ʤ2; 5ʚ - 10 ʤ2), ʧʦʞʘʨʥʘʷ ʥʘʛʨʫʟʢʘ - ʜʨʝʚʝʩʠʥʘ 58 ʢʛ/ʤ2] 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʘʟʦʦʙʤʝʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʞʘʨʳ, ʨʝʛʫʣʠʨʫʝʤʳʝ 

ʚʝʥʪʠʣʷʮʠʝʡ (ʇʈɺ), ʠ ʧʦʞʘʨʳ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʦʡ (ʇʈʅ). ʇʈɺ ʧʨʦʪʝʢʘʶʪ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʦʢʠʩʣʠʪʝʣʷ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ï ʚ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠ ʠʟʙʳʪʢʝ 

ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʙʲʝʤ 

ʧʦʤʝʱʝʥʠʷ ʚʦʟʜʫʭʘ ï ʧʦʩʨʝʜʩʪʚʦʤ ʦʢʦʥʥʳʭ ʠʣʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ ʠʣʠ ʩʠʩʪʝʤ ʧʨʠʪʦʯʥʦʡ 

ʚʝʥʪʠʣʷʮʠʠ. 

ʇʈʅ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʝ ʦʙʨʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ï ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ, 

ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʧʦʞʘʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ, ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʦʨʶʯʝʛʦ. ʊʘʢʠʝ 

ʧʦʞʘʨʳ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʝʢʘʥʠʷ ʩʭʦʞʠ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʠ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ (ʧʦʣʝʚʘʷ), ʟʦʥʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʦʤʝʱʝʥʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʠ ʪʦʯʥʘʷ ʤʦʜʝʣʴ, ʦʜʥʘʢʦ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʪʨʫʜʥʷʝʪʩʷ 

ʛʨʦʤʦʟʜʢʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. 



ɿʦʥʥʘʷ ʤʦʜʝʣʴ ʜʝʣʠʪ ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʟʦʥ, ʩʭʦʜʥʳʭ ʧʦ ʧʨʦʭʦʜʷʱʠʤ ʚ 

ʥʠʭ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ (ʨʠʩ. 2). ʄʝʞʜʫ ʚʩʝʤʠ ʜʘʥʥʳʤʠ ʟʦʥʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʦʥʳ ʧʦʞʘʨʘ 

 

ɿʦʥʘ I ï ʟʦʥʘ ʛʦʨʝʥʠʷ. ɺ ʥʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʩʛʦʨʘʥʠʝ ʧʘʨʦʚ ʛʦʨʶʯʝʛʦ 

ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʝʪʩʷ ʣʫʯʠʩʪʘʷ ʵʥʝʨʛʠʷ ʠ ʥʘʛʨʝʪʳʝ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ; ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʦʡ ʟʦʥʳ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʩʴ ʧʝʨʠʦʜ ʧʦʞʘʨʘ ʠ ʨʘʚʥʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʝ ʛʦʨʝʥʠʷ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʩ ʧʦʤʦʱʴʶ ʟʦʥʥʦʡ ʤʦʜʝʣʠ ʟʦʥʫ ʛʦʨʝʥʠʷ ʟʘʤʝʥʷʶʪ ʪʦʯʝʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ. 

ɿʦʥʘ II ï ʜʳʤʦʛʘʟʦʚʘʷ ʢʦʣʦʥʢʘ. ʀʤʝʝʪ ʬʦʨʤʫ ʧʝʨʝʚʝʨʥʫʪʦʛʦ ʢʦʥʫʩʘ ʩ ʚʝʨʰʠʥʦʡ ʚ ʟʦʥʝ 

ʛʦʨʝʥʠʷ. ʇʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʚ ʢʦʣʦʥʢʝ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʧʣʦʪʥʦʩʪʝʡ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʩʦʩ ʦʢʨʫʞʘʶʱʝʛʦ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ 

ï ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʣʦʥʢʝ 

ʧʘʜʘʶʪ. 

ɿʦʥʘ III  ï ʧʨʠʧʦʪʦʣʦʯʥʘʷ ʟʦʥʘ. ɺ ʵʪʦʡ ʟʦʥʝ ʜʳʤʦʛʘʟʦʚʘʷ ʢʦʣʦʥʢʘ ʨʘʟʙʠʚʘʝʪʩʷ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʪʦʣʢʘ ʧʦʤʝʱʝʥʠʷ, ʠ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ, ʩʦʩʪʘʚʣʷʚʰʠʝ ʝʝ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʪʝʢʘʶʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʪʦʣʢʘ. ʊʦʣʱʠʥʘ ʧʨʠʧʦʪʦʣʦʯʥʦʡ ʧʨʦʩʣʦʡʢʠ ʨʘʩʪʝʢʰʠʭʩʷ 

ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʚ ʭʦʜʝ ʧʨʦʪʝʢʘʥʠʷ ʧʦʞʘʨʘ. 

ɿʦʥʘ IV ï ʟʦʥʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ. ʉʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʦʢʠʩʣʠʪʝʣʷ, 

ʢʦʪʦʨʳʝ ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʧʝʨʚʫʶ ʟʦʥʫ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʦʨʝʥʠʝ. ʅʘʛʨʝʚ ʵʪʦʡ ʟʦʥʳ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʥʘʛʨʝʪʳʭ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʟʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʜʦ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʧʦʪʦʣʦʯʥʦʡ ʟʦʥʝ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʦʙʲʝʤʫ ʧʦʤʝʱʝʥʠʷ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ. 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʆʌʇ ʚʥʫʪʨʠ ʦʙʲʝʤʘ ʧʦʤʝʱʝʥʠʷ ʩ ʝʝ ʧʦʤʦʱʴʶ ʠʤʝʝʪ 

ʚʝʩʴʤʘ ʥʠʟʢʫʶ ʪʦʯʥʦʩʪʴ, ʦʜʥʘʢʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʧʨʠʛʦʜʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, 

ʜʠʥʘʤʠʢʠ ʧʨʦʛʨʝʚʘ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʜʦ ʧʦʪʝʨʠ ʠʭ ʧʨʦʯʥʦʩʪʠ, ʜʦ 

ʨʘʟʨʫʰʝʥʠʷ ʦʢʦʥʥʳʭ ʩʪʝʢʦʣ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʮʝʥʘʨʠʠ ʧʦʞʘʨʘ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʠʥʘʤʠʢʠ 






































































































































































































































































































































