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ʋɼʂ 65.011.56 

 

ʋʏɽʊ ʀ ʇʃɸʅʀʈʆɺɸʅʀɽ  

ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʈʓɹʆɺʆɼʏɽʉʂʆʄ ʍʆɿʗʁʉʊɺɽ 
 

ʀʚʘʰʢʦ ɽʚʛʝʥʠʡ ɽʚʛʝʥʴʝʚʠʯ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 
 

ʌɻɹʋʅ ʂʘʨʝʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ, ʃʘʙʦʨʘʪʦʨʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ,  
ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ, e-mail:  ivashko@krc.karelia.ru 
 

 

ɸʢʚʘʢʫʣʴʪʫʨʘ ð ʵʪʦ ʩʪʘʙʠʣʴʥʦ ʨʘʩʪʫʱʘʷ ʦʪʨʘʩʣʴ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ.            

ʇʨʠ ʵʪʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʩʪʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩ-
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ʛʠʡ Internet of Things ʠ ʦʙʱʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢ-

ʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ. ɺ ʨʘʙʦ-

ʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʧʠʩʘʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ɸʢʚʘʢʫʣʴʪʫʨʘ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ 

 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦ ʤʝʥʷʶʪ ʧʨʠʚʳʯʥʳʡ ʦʙʨʘʟ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʦʪʨʘʩʣʠ ʘʢʚʘʢʫʣʴʪʫʨʳ. 

ɸʢʚʘʢʫʣʴʪʫʨʘ ð ʵʪʦ ʨʘʟʚʝʜʝʥʠʝ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʨʳʙ, ʨʘʢʦʦʙʨʘʟʥʳʭ, 

ʤʦʣʣʶʩʢʦʚ, ʚʦʜʦʨʦʩʣʝʡ) ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʦ-

ʟʜʘʥʥʳʭ ʤʦʨʩʢʠʭ ʧʣʘʥʪʘʮʠʷʭ. 

ʇʦ ʜʘʥʥʳʤ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ [1], ʤʠʨʦʚʦʝ 

ʨʳʙʦʚʦʜʩʪʚʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ, ʚʳʣʦʚ ʜʠʢʦʡ ʨʳʙʳ ʩʪʘʛʥʠʨʫʝʪ ʠ, ʚʠʜʠʤʦ, ʜʦʰʝʣ ʜʦ 

ʥʘʩʳʱʝʥʠʷ ð ʤʠʨʦʚʳʝ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʫʪ ʟʘ ʩʯʝʪ ʘʢʚʘʢʫʣʴ-

ʪʫʨʳ. ɺ 2015-2016 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʚʘʢʫʣʴʪʫʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʘʚʥʷʣʦʩʴ ʩ ʤʠʨʦʚʦʡ ʜʦʙʳʯʝʡ ʜʠ-

ʢʦʡ ʨʳʙʳ, ʩ ʪʝʭ ʧʦʨ ʘʢʚʘʢʫʣʴʪʫʨʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʧʨʠʤʝʨʥʦ ʥʘ 6.5% ʚ ʛʦʜ ʠ ʧʦ ʧʨʦʛʥʦʟʘʤ FAO 

ʵʪʦʪ ʨʦʩʪ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦ 2030 ʛ. [2,3]. 
ɺ ʈʦʩʩʠʠ ʚ 2019 ʛʦʜʫ ʧʨʦʠʟʚʝʜʝʥʦ 286,78 ʪʳʩ. ʪ. ʧʨʦʜʫʢʮʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʯʪʦ ʥʘ 20.2% 

ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ 2018 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ, ʪʝʤʧʳ ʨʦʩʪʘ ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ (38% ʧʦ ʠʪʦʛʘʤ ʧʝʨ-

ʚʦʛʦ ʧʦʣʫʛʦʜʠʷ 2020 ʛ.). ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʪʦʚʘʨʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ ʚ 

2014-2020 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʨʳʙʦʣʦʚʩʪʚʫ [4]; 

ʟʘ 2020 ʛʦʜ ʜʘʥʦ ʧʨʦʛʥʦʟʥʦʝ ʟʥʘʯʝʥʠʝ). 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʦʧʨʝʜʝʣʷʝʪ ʧʣʘʥʳ ʧʦ ʨʦʩʪʫ ʦʪʨʘʩʣʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ 2.5 ʨʘʟʘ ʦʪ ʫʨʦʚʥʷ 2019 ʛʦʜʘ [5]. ʆʧʝʨʝ-

ʞʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʪʦʚʘʨʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʥʦ-

ʚʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʳʙʦʣʦʚ-

ʩʪʚʦʤ. ʅʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ, ʢʘʧʠʪʘʣʘ ʠ ʪʝʭʥʦ-

ʣʦʛʠʡ ʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʰʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ, 2014-2020 ʛʛ 

 

ʇʨʠ ʵʪʦʤ, ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘ-

ʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʠʤ; ʜʦʩʪʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʉʪʨʘʪʝʛʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʤʘʩʰʪʘʙʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʦʪʨʘʩʣʠ, ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʳʙʦʚʦʜʩʪʚʝ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʳʙʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʩʫʪ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ Internet of Things [6]. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʠʥʚʝ-

ʩʪʠʮʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʣʘʞʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʷʶʪ 

ʠʤʝʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ, ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʪʴ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʫʯʝʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʳ ʧʨʝʜʲʷʚ-

ʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʨʳʙʦʚʦʜʘ: ʞʫʨʥʘʣ ʨʳʙʦʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʯʝʪʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʳʙʦʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦʟʚʦʣʷʷ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʚʝʩʢʫ, ʙʠʦʤʘʩʩʫ, ʥʘʙʦʨ ʛʨʘʜʫʩʦʜ-

ʥʝʡ, ʦʪʭʦʜ, ʢʦʨʤʣʝʥʠʝ ʠ ʜʨʫʛʠʝ ʨʳʙʦʚʦʜʥʳʝ ʦʧʝʨʘʮʠʠ. 

¶ ʦʧʦʚʝʱʝʥʠʝ: ʫʚʝʜʦʤʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʥʦʨʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙʳ; ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʦʧʦʚʝʱʝʥʠʷ ʠʤʝʶʪ 

ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʛʜʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʤʠʥʠʤʘʣʴʥʳʤ. 
¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʧʣʘʥ/ʬʘʢʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠ-

ʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʨʦʠʪʴ ʧʣʘʥʳ ʨʘʙʦʪʳ ʢʘʢ ʥʘ ʙʣʠʞʥʝʩʨʦʯʥʳʡ ʧʝʨʠʦʜ (ʜʝʢʘʜʘ, ʤʝ-

ʩʷʮ), ʪʘʢ ʠ ʥʘ ʙʦʣʝʝ ʜʦʣʛʠʡ ʧʝʨʠʦʜ (ʩʝʟʦʥ). ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʩʦʦʪʥʦʩʠʪʴ ʧʣʘʥ ʠ ʬʘʢʪ ʟʘ ʟʘʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

¶ ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ Internet of Things ʜʣʷ 
ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

¶ ʠʥʪʝʛʨʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʩʠʩʪʝʤʦʡ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʦʡ 

ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʞʫʨʥʘʣʝ ʨʳʙʦʚʦʜʘ ʠ ʧʦʜʩʠ-

ʩʪʝʤʝ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

¶ ʦʙʣʘʯʥʳʡ ʜʦʩʪʫʧ: ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʦʙʣʘʯʥʦʛʦ 
ʩʝʨʚʠʩʘ (SaaS ð Software as a Service) ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʳʡ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʜʘʥʥʳʤ ʚʩʝʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ, çʦʙʣʘʯʥʳʡè ʜʦʩʪʫʧ ʧʦʟʚʦʣʷʝʪ ʨʘ-

ʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʦʡ ʢʘʢ ʩʦʪʨʫʜʥʠʢʘʤ ʥʘ ʤʝʩʪʘʭ (ʨʳʙʦʚʦʜʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʭʦʟʷʡʩʪʚʘʭ), ʪʘʢ 

ʠ ʤʝʥʝʜʞʤʝʥʪʫ ʢʦʤʧʘʥʠʠ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʬʠʩʘ. 
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¶ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ: ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʙʠʨʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʝ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ: ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢʘʢ ʧʦ ʬʫʥʢʮʠʦ-

ʥʘʣʫ (ʜʦʩʪʫʧʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ: ʤʝʥʝʜʞʤʝʥʪ, ʛʣʘʚʥʳʡ ʨʳʙʦʚʦʜ, ʜʝ-

ʞʫʨʥʳʝ ʨʳʙʦʚʦʜʳ), ʪʘʢ ʠ ʧʦ ʜʘʥʥʳʤ (ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʩʘʜʢʦʚ, ʨʳʙʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʝʜ-

ʧʨʠʷʪʠʷ). 

ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʥʘ ʨʳʙʦʚʦʜʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʘʟʝ ʇʆ FishWeb ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ 

 

ʇʨʠʤʝʨʦʤ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚ ʧʨʝʜʳʜʫ-

ʱʝʤ ʧʫʥʢʪʝ ʪʨʝʙʦʚʘʥʠʷʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ FishWeb, ʢʦʪʦʨʘʷ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çCross Border Business Opportunities Creation 

Empowered by Modern IT and IoT Technologies (KA4033)è [7] ʧʨʦʛʨʘʤʤʳ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ çʂʘʨʝʣʠʷè (CBC Karelia [8]). ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʨʘʟʨʘʙʦʪʢʘ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʘʢʚʘʢʫʣʴʪʫʨʳ. 
ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ FishWeb [9] ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ ʦʧʝʨʘʮʠʡ ʨʳʙʦʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʙʦʨʦʚ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʜʨ. ʉʠʩʪʝʤʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʯʘ-

ʩʪʠʯʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ, ʠʥʪʝʛʨʠʨʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ: ʧʦʜʩʠʩʪʝʤ çɾʫʨʥʘʣ ʨʳʙʦʚʦʜʘè, 

çʈʫʢʦʚʦʜʠʪʝʣʴè, çʆʙʦʨʫʜʦʚʘʥʠʝè ʠ ʜʨʫʛʠʭ. 
ʇʦʜʩʠʩʪʝʤʘ çɾʫʨʥʘʣ ʨʳʙʦʚʦʜʘè ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʨʝʝʩʪʨ ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʢʦʨʤʣʝʥʠʝ, ʫʯʝʪ ʦʪʭʦʜʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʙʠʦʤʘʩʩʳ ʨʳʙʳ, ʠ ʪ. ʜ. ʇʨʠ ʵʪʦʤ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʨʘʙʦʪʥʠʢʦʚ: ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜʩʪʘʥʦʚʢʘ 

ʚʠʜʘ, ʬʨʘʢʮʠʠ ʠ ʦʙʲʝʤʘ ʢʦʨʤʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ çʤʘʩʩʦʚʦʝè ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ. ʍʨʘʥʷʱʠʝʩʷ ʜʘʥʥʳʝ 

ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʦʪʦʙʨʘʞʝʥʠʷ: ʩʚʦʜʢʘ ʧʦ ʭʦʟʷʡʩʪʚʫ/ʫʯʘʩʪʢʫ/ʩʘʜʢʫ (ʩʤ. ʨʠʩ. 2), ʛʨʘʬʠʢʠ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʙʠʦʤʘʩʩʳ/ʥʘʚʝʩʢʠ/ʢʦʣʠʯʝʩʪʚʘ ʨʳʙʳ, ʪʘʙʣʠʯʥʘʷ ʩʚʦʜʢʘ ʜʘʥʥʳʭ.  

 

 
 

ʈʠʩ. 2. ʉʚʦʜʢʘ ʜʘʥʥʳʭ ʧʦ ʭʦʟʷʡʩʪʚʫ 
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ʇʦʜʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʫʣʝʤ çʈʫʢʦʚʦʜʠʪʝʣʴè. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʤʦʜʫʣʝʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʭʦʜʷ 

ʠʟ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʟʘʨʳʙʣʝʥʠʶ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ. ʅʘ ʦʩʥʦʚʝ ʜʚʫʭ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʨʤʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʧʣʘʥʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʙʠʦʤʘʩʩʳ, ʥʘʚʝʩʢʠ, 

ʧʦʪʨʘʯʝʥʥʦʛʦ ʢʦʨʤʘ ʠ ʜʨ. ʥʘ ʣʶʙʫʶ ʜʘʪʫ ʩʝʟʦʥʘ (ʩʤ. ʨʠʩ. 3). 

 

 

 
 

ʈʠʩ. 3. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʣʘʥ 

 
ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʄʦʥʠʪʦʨʠʥʛ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʦʩʪʦʷʥʠʷ ʨʳʙʳ ʦʩʥʦʚʘʥ ʥʘ ʥʘʙʦʨʝ IoT-ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘ-

ʯʝʩʪʚʘ ʚʦʜʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʝʨʤʦʦʢʩʠʤʝʪʨʳ, PH-ʤʝʪʨʳ, ʤʝʪʝʦʩʪʘʥʮʠʠ; ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʟʘ-

ʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ ʚʦʜʳ, ʥʠʪʨʘʪ-

ʦʚ/ʥʠʪʨʠʪʦʚ ʠ ʜʨ.), ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʨʳʙʳ (ʥʘʜʚʦʜʥʳʝ ʠ ʧʦʜʚʦʜʥʳʝ ʚʠʜʝʦʢʘʤʝʨʳ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ). ʀʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʩʙʦ-

ʨʘ ʜʘʥʥʳʭ ʩ ʘʜʘʧʪʘʮʠʝʡ ʯʘʩʪʦʪʳ ʠʟʤʝʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʙʣʦʢʠ ʠʥʪʝʛʨʘʮʠʠ - ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʞʝ ʩʫ-

ʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʥʦʨʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʠ ʝʛʦ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʠʟʘʮʠʠ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʘʥʘʣʦʚ - LoRa (ʩʪʘʥ-

ʜʘʨʪ ʜʝ-ʬʘʢʪʦ ʜʣʷ Internet of Things ʠ Industrial Internet of Thnigs) ʠʣʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ; ʪʘʢʞʝ ʚʦʟ-

ʤʦʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʚʦʜʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ ʠʣʠ bluetooth. ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ, ʦʙʳʯʥʦ 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʙʝʨʝʛʘ. ʇʨʠ ʵʪʦʤ, ʜʘʪʯʠʢʠ ʠʤʝʶʪ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʫʶ ʨʘʙʦʪʫ ʥʘ ʦʜʥʦʤ ʟʘʨʷʜʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʠʪʘ-

ʥʠʷ ʦʪ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ. 
ɺʩʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʚ ʦʙʱʫʶ 

ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ; ʯʘʩʪʦʪʘ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ʘʜʘʧʪʠʚʥʘʷ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʜʘʪʯʠʢʘ ʥʠʟʢʠʡ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʦʧʨʦʩʘ ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ; ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʜʭʦʜʷʪ ʢ 

ʦʧʘʩʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʦʧʨʦʩʘ, ʯʪʦʙʳ ʩʣʝʜʠʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ ʠ ʚʦ-

ʚʨʝʤʷ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʣʠ ʠʩʧʨʘʚʠʪʴ ʜʠʥʘʤʠʢʫ) (ʩʤ. ʨʠʩ. 4). 
 

 



7 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʥʘʙʣʶʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ  
 

ʇʨʠ ʨʘʙʦʪʝ ʋɿɺ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠʥʦʩʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋʊʇ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʳ-

ʙʦʚʦʜʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɸʉʋʊʇ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʦʩʪʦʷʥʠʷ ʨʳʙʳ, ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʦʧʝʨʘ-

ʮʠʡ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʢʦʨʤʣʝʥʠʝ ʨʳʙʳ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨ-

ʤʫʰʢʠ (ʩ ʫʯʝʪʦʤ ʥʘʚʝʩʢʠ ʠ ʙʠʦʤʘʩʩʳ ʨʳʙʳ, ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʢʠʩʣʦʨʦʜʘ), ʥʘʩʳʱʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ (ʦʢʩʠʛʝʥʘʪʦʨʳ ʜʣʷ ʋɿɺ, ʘʵʨʘʪʦʨʳ ʜʣʷ 

ʩʘʜʢʦʚ) ʠ ʜʨ. 
ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ ʘʥʘ-

ʣʠʪʠʢʠ. ʉʠʩʪʝʤʘ ʘʥʘʣʠʪʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ, 

ʤʳ ʠʜʝʤ ʦʪ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ (ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ) ʜʦ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʠ 

ʧʨʝʜʧʠʩʳʚʘʶʱʝʡ ʘʥʘʣʠʪʠʢʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʢʦʥʪʫʨʘ ʜʘʥʥʳʭ: 

ʚʥʫʪʨʝʥʥʠʡ (ʚʩʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʳʙʦʚʦʜʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʤʢʘʭ ʭʦʟʷʡ-

ʩʪʚʘ/ʧʨʝʜʧʨʠʷʪʠʷ) ʠ ʚʥʝʰʥʠʡ (ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ, ʢʫʨʩ ʚʘʣʶʪʳ, ʘʥʦ-

ʥʠʤʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ. 

ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʦʙʣʘʯʥʳʤ ʜʦʩʪʫʧʦʤ ʚ ʚʠʜʝ Software as a Service, ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʨʘʟ-

ʚʝʨʪʳʚʘʥʠʶ ʢʘʢ ʥʘ ʨʝʩʫʨʩʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʪʘʢ ʠ ʥʘ ʩʪʦʨʦʥʥʠʭ ʨʝʩʫʨʩʘʭ (ʦʙʣʘʢʘ ʗʥʜʝʢʩ, 

Amazon), ʠʣʠ ʯʘʩʪʥʦʝ ʦʙʣʘʢʦ ʥʘ ʙʘʟʝ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʩʪʦʪʫ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʭʦʟʷʡʩʪʚʘ, ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʫʯʝʪʘ, ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʥʪʨʦʣʴ ʠ ʘʥʘ-

ʣʠʟ ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ 

 

ʂʘʢ ʦʪʤʝʯʘʝʪ FAO, ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚ ʚ ʤʠʨʝ ʥʠʟʦʢ, ʥʠʟʦʢ ʫʨʦʚʝʥʴ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, Big Data, 

ʧʨʝʜʠʢʪʠʚʥʘʷ/ʧʨʝʜʧʠʩʳʚʘʶʱʘʷ ʘʥʘʣʠʪʠʢʘ, Internet of Things. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ - ʝʱʝ ʥʝ ʦʪʨʘʙʦʪʘʥ-

ʥʳʝ ʥʘ ʧʨʘʢʪʠʢʝ - ʜʘʶʪ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʠ ʚʳʟʳʚʘʶʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʢʚʘ-
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ʢʫʣʴʪʫʨʳ. ʉʝʡʯʘʩ ʨʳʥʦʢ çʫʤʥʦʛʦè ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 10-15 ʤʣʨʜ. $, ʧʨʠ ʵʪʦʤ ʥʝʜʘʚʥʦ ʚʦʟʥʠʢ ʨʳʥʦʢ çʪʦʯʥʦʛʦ ʨʳʙʦ-

ʚʦʜʩʪʚʘè (precision aquaculture), ʢʦʪʦʨʳʡ ʫʞʝ ʥʘʙʠʨʘʝʪ 398 ʤʣʥ. $ [10]. 
ɺ Innovation Action call ʧʨʦʛʨʘʤʤʳ  Horizon 2020 ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʦʙʲʷʚʣʝʥʥʦʤ ʚ 

ʦʢʪʷʙʨʝ 2017 ʛ., ʙʳʣ ʚʚʝʜʝʥ ʪʝʨʤʠʥ ñAquaculture 4.0ò (çɸʢʚʘʢʫʣʴʪʫʨʘ 4.0è) [11]. ɺ ʵʪʦʤ ʦʙʲʷʚʣʝ-

ʥʠʠ ʙʳʣ ʩʜʝʣʘʥ ʬʦʢʫʩ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀʥʜʫʩʪʨʠʠ 4.0 (Industry 4.0), ʪʘʢʠʭ ʢʘʢ ʀʥ-

ʪʝʨʥʝʪ ʚʝʱʝʡ (Internet of Things) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʩʪʦʡʯʠʚʦʛʦ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʢʦʨʤʣʝʥʠʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. ʊʘʢʞʝ ʧʦʣʫʯʘʝʪ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʨʤʠʥ precision aquaculture (ʪʦʯʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ) [12]. 
ɺ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ 

ʀʥʜʫʩʪʨʠʠ 4.0 ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʩ ʫʩʧʝʭʦʤ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʅʘʠʙʦ-

ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

¶ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (machine learning): ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 
ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʙʠʨʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʘʭ, ʚʣʠʷʶ-

ʱʠʭ ʥʘ ʨʦʩʪ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʙʳ. ɺʟʘʠʤʦʩʚʷʟʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʠ ʢʘ-

ʯʝʩʪʚʦʤ ʨʳʙʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

¶ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (neural networks) ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ (pattern recognition): ʥʘʭʦʜʷʪ 
ʩʚʦʝ ʤʝʩʪʦ ʚ ʢʦʥʪʨʦʣʝ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʦʚʝʜʝʥʠʷ ʨʳʙʳ ʚ ʮʝʣʷʭ ʩʢʦʨʝʡʰʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʢʦʨʤʘ, ʢʦʥʪʨʦʣʷ ʧʝʨʠʤʝʪʨʘ ʭʦʟʷʡʩʪʚʘ/ʩʘʜʢʘ ʠ ʜʨ.  

¶ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (artificial intelligence) ʠ ʧʨʝʜʠʢʪʠʚʥʘʷ/ʧʨʝʜʧʠʩʳʚʘʶʱʘʷ ʘʥʘʣʠ-

ʪʠʢʘ (predictive/prescriptive analytics): ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

¶ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ (digital twin): ʦʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʀʥʜʫʩʪʨʠʠ 4.0, 
ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʝ ʧʦʣʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ çʢʦʧʠʶè ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʯʠʪʳʚʘʪʴ ʜʠʥʘ-

ʤʠʢʫ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʮʝʥʘʨʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʜʝʪ ʢ ʜʘʣʴʥʝʡ-

ʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦ ʤʝʥʷʶʪ ʧʨʠʚʳʯʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʠ ʧʨʝʦʙʨʘʞʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦʙʝʩʧʝ-

ʯʠʪʴ ʫʜʘʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʦʚʝʱʝʥʠʝ ʠ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʩʦʙʳʪʠʷ. ɺʩʝ ʵʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ, ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ, 

ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ.  

ɺ ʦʪʨʘʩʣʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʨʠʰʣʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʦʪ ʣʦʩʢʫʪʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʧʦʣʥʦʮʝʥ-

ʥʳʤ ʩʠʩʪʝʤʘʤ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʨʳʙʦʚʦʜʘ, ʦʧʦʚʝʱʝʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʧʣʘʥ/ʬʘʢʪ, 

ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠʥʪʝʛʨʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʩʠʩʪʝʤʦʡ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ, ʦʙʣʘʯʥʳʡ ʜʦʩʪʫʧ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤ-

ʤʘ FishWeb ʨʘʟʨʘʙʦʪʢʠ ʆʆʆ çʀʥʬʦʨʠʢʘè, ʚʳʧʦʣʥʝʥʥʘʷ ʧʨʠ ʫʯʘʩʪʠʠ ʵʢʩʧʝʨʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʦʝʢʪʘ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çCross Border Business Opportunities Creation Empowered 

by Modern IT and IoT Technologies (KA4033)è. 
ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʱʘʝʪ ʝʱʝ ʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʶ ʦʪʨʘʩʣʠ ʚ ʢʦʥʮʝʧʮʠʠ ɸʢʚʘʢʫʣʴʪʫʨʘ 4.0. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ 

ʝʱʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠ 

ʀʥʪʝʨʥʝʪ-ʙʠʟʥʝʩʘ, ʟʘʨʝʢʦʤʝʥʜʦʚʘʚ ʩʝʙʷ, ʧʨʠʜʫʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ ʘʢʚʘʢʫʣʴ-

ʪʫʨʫ. 
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Aquaculture is a steadily growing industry both in Russia and in the world as a whole. At the same time, 

ensuring sustainable growth, increasing labor productivity and reducing risks require widespread introduction 

of modern information technologies, the use of Internet of Things technologies and general digitalization of pro-

duction. The aim of the work is to study the prospects for the use of modern information technologies at aquacul-

ture enterprises. The paper presents a general approach to the digitalization of fish farming enterprises, de-

scribes examples of the use of modern technologies in business-processes. 
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ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ. ʈʘʩʩʯʠʪʘʥʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʚ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʧʝʨʠʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʢʝʪʳ: 

ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʥʘ 

ʭʘʨʘʢʪʝʨ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ. 

 

ʂʝʪʘ, ʧʦ ʫʣʦʚʘʤ ʚ ʘʟʠʘʪʩʢʦʤ ʧʨʠʙʨʝʞʴʝ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ, ʩʨʝʜʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ 

ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ ʚ ʛʦʜʳ ʩʣʘʙʳʭ ʧʦʜʭʦʜʦʚ ʛʦʨʙʫʰʠ ï ʧʝʨʚʦʝ [1].  

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʝʪ 60 - 70 ʩʤ, ʤʘʩʩʘ 3,0-4,5 ʢʛ, ʨʝʢʦʨʜʥʳʝ ʵʢ-

ʟʝʤʧʣʷʨʳ ʚʳʨʘʩʪʘʶʪ ʙʦʣʝʝ ʤʝʪʨʘ ʠ ʚʝʩʷʪ ʩʚʳʰʝ 14 ʢʛ. ɺʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʡ ʭʦʫʤʠʥʛ ʜʝʣʘʶʪ ʝʝ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʜʣʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ ʜʣʷ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʳʙʦʣʦʚʩʪʚʦ, ʨʳʙʦʚʦʜʩʪʚʦ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ.  

ɺ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 15.05.2020 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ 65 ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜ-

ʥʳʭ ʟʘʚʦʜʦʚ (ʃʈɿ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 14% ʦʪ ʚʳʧʫʩʢʘ ʤʦʣʦʜʠ ʣʦʩʦʩʝʚʳʭ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʉʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ [2].  

ʉʘʭʘʣʠʥʦ-ʂʫʨʠʣʴʩʢʠʡ ʨʝʛʠʦʥ ʚʘʞʥʝʡʰʠʡ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʨʘʟʚʝʜʝ-

ʥʠʶ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʟʜʝʩʴ ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʶʪ ʥʘ ʥʘʛʫʣ ʚ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʊʠʭʦʛʦ ʦʢʝ-

ʘʥʘ ʦʢʦʣʦ 900 ʤʣʥ. ʰʪ. ʤʦʣʦʜʠ ʣʦʩʦʩʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 85% ʦʪ ʦʙʱʝʛʦ ʚʳʧʫʩʢʘ ʣʦʩʦʩʝʡ 

ʧʦ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʢʝʪʳ ʚ ʦʙʱʝʤ ʧʨʦʤʳʩʣʦʚʦʤ ʠʟʲʷʪʠʠ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʣʫʯʝʥʥʘʷ 

ʟʘ ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ (ʀʈ) ʩʦʩʪʘʚʣʷʝʪ 95% [3]. 

ʖʛʦ-ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʘʭʘʣʠʥʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʧʷʪʠ ʨʘʡʦʥʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʤʳʩʣʘ 

ʢʝʪʳ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʃʈɿ: ʂʘʣʠʥʠʥʩʢʦʛʦ, 

ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ [4]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʤʳʩ-

ʣʦʚʳʤ ʚʦʟʚʨʘʪʦʤ. ʅʘ ʚʝʣʠʯʠʥʫ ʧʨʦʤʚʦʟʚʨʘʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ 

ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [5].  

ʄʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʃʈɿ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʪʦʣʴʢʦ ʧʨʠ ʩʪʨʦʛʦʤ 

ʩʦʙʣʶʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝ-
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ʟʘ, ʙʠʦʪʝʭʥʠʢʠ ʀʈ ʣʦʩʦʩʝʚʳʭ ʨʳʙ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ [5]. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʧʝʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ 

ʤʦʣʦʜʠ ʢ ʩʢʘʪʫ (ʩʤʦʣʪʠʬʠʢʘʮʠʠ), ʩʨʦʢʦʚ ʚʳʧʫʩʢʘ ʠ ʫʩʣʦʚʠʡ ʧʨʠ ʵʪʦʤ, ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦ-

ʚʦʡ ʙʘʟʳ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ.  

ʇʨʦʙʣʝʤʦʡ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʠʤʝʥʥʦ ʟʘʚʦʜʩʢʦʡ ʢʝʪʳ ʚ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʘʢ ʍʦʚʘʥʩʢʘʷ [6], ʏʠʩʪʷʢʦʚʘ [7], ɹʫʰʫʝʚ [8], ɹʦʯ-

ʢʦʚʘ [9] ʠ ʜʨʫʛʠʝ. ʆʥʠ ʦʧʨʝʜʝʣʠʣʠ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʞʠʟʥʝʩʪʦʡʢʦʩʪʴ ʠ ʚʳʞʠʚʘ-

ʝʤʦʩʪʴ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ: ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ; ʨʘʟ-

ʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ (ʚʣʠʷʶʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ); ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʤʦʚ; ʩʧʦʩʦʙʳ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʠ ʠ ʜʨʫʛʠʝ. ʊʝʤʧʝ-

ʨʘʪʫʨʘ ʚʦʜʳ ð ʵʪʦ ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʨʳʙ. ʇʦ ʜʘʥʥʳʤ ɺ.ʅ. ɽʬʘʥʦʚʘ, ʯʝʤ 

ʙʦʣʴʰʝ ʩʫʤʤʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʦʧʪʠʤʫʤʘ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʧʦʡʢʠʣʦʪʝʨʤʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʪʝʤ ʭʫʞʝ ʚʳʞʠʚʘʝʤʦʩʪʴ [10].  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 

ʚʳʧʫʱʝʥʥʦʡ ʩ ʃʈɿ ʤʦʣʦʜʠ, ʥʦ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ, ʥʘʧʨʠʤʝʨ, ʧʦ ʤʘʩʩʝ, ʧʦ ʫʧʠʪʘʥʥʦʩʪʠ, 

ʜʣʠʥʝ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ. ʇʦ ʤʥʝʥʠʶ ʖ.ʇ. ɸʣʪʫʭʦʚʘ, ʝʩʣʠ ʢʨʠʚʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʨʘʚʠʣʦ çʧʣʶʩ-ʤʠʥʫʩ ʪʨʠ ʩʠʛʤʳè, ʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ, ʤʦʜʘ ʠ ʤʝʜʠʘ-

ʥʘ ʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʜʥʦʡ ʪʦʯʢʝ), ʪʦ ʚʦʟʚʨʘʪ ʙʫʜʝʪ ʤʝʥʴʰʝ ʦʞʠʜʘʝʤʦʛʦ, ʘ ʩʪʨʫʢʪʫʨʘ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦ ʨʘʟʚʝʜʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʨʳʙ (ʥʝʨʝʩʪʦʚʦʛʦ ʩʪʘʜʘ) ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʘʪʠʚʥʦʡ (ʥʦʨ-

ʤʘʣʴʥʦʡ) ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʠ ʚʠʜʘ, ʚ ʮʝʣʦʤ.  ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʨʠʚʦʡ ʚʣʝʚʦ ʠʣʠ 

ʚʧʨʘʚʦ ʧʨʠʚʦʜʠʪ ʢ ʵʣʠʤʠʥʘʮʠʠ ʛʝʥʦʪʠʧʦʚ ʠ ʧʦ ʮʝʧʦʯʢʝ ʢ ʚʳʨʦʞʜʝʥʠʶ ʨʘʟʚʦʜʠʤʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 

ʨʳʙ [11]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʮʝʥʝʥʳ ʢʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʪʨʝʭ 

ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦ. ʉʘʭʘʣʠʥ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʙʣʠʟʦʩʪʠ ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʬʦʨʤʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʠ, ʤʦʱ-

ʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʚʪʦʨʳ ʧʦʧʳʪʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʴ 

ʚʣʠʷʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʦʥʪʦʛʝʥʝʟʘ (ʵʤʙʨʠʦʥʘʣʴ-

ʥʦʤ, ʣʠʯʠʥʦʯʥʦʤ ʠ ʤʘʣʴʢʦʚʦʤ) ʥʘ ʬʦʨʤʫ ʠ ʭʘʨʘʢʪʝʨ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ ʧʨʠ 

ʚʳʧʫʩʢʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʠ 

 

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʉʘʭʘʣʠʥʩʢʠʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çɻʣʘʚ-

ʨʳʙʚʦʜè. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦ-

ʣʝʝ 50 ʪʘʙʣʠʮ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʪʯʝʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʩʦʩʸʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ. 

ɻʨʘʬʠʢʠ (ʢʨʠʚʳʝ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ, ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ, ʧʦʩʪʨʦʝʥʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ, ʧʨʠʣʘʛʘʝʤʳʭ ʢ ʘʢʪʘʤ ʚʳʧʫʩʢʘ ʤʦʣʦʜʠ. ʆʮʝʥʝʥʳ ʚʳʧʫʩʢʠ ʩ ʪʨʝʭ 

ʃʈɿ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ: ʂʘʣʠʥʠʥʩʢʦʛʦ, ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʰʝʩʪʠ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʦʚ, ʥʘʯʠʥʘʷ ʩ ʮʠʢʣʘ 2012-2013 ʛʛ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦ ʪʨʝʤ ʨʳʙʦʚʦʜʥʳʤ ʮʠʢʣʘʤ: 2015-2016, 2016-2017 ʠ 2017-2018 ʛʛ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel ʠ ʧʘʢʝʪʘ Microsoft Excel çɸʥʘʣʠʟ ʜʘʥʥʳʭ ï ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè. ɼʣʷ ʦʮʝʥʢʠ 

ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʘʩʩʝ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʨʝʜʥʝʝ, ʤʝ-

ʜʠʘʥʘ, ʤʦʜʘ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʜʠʩʧʝʨʩʠʷ, ʨʘʟʤʘʭ (ʠʥʪʝʨʚʘʣ), ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ, ʠ ʦʙʲʝʤ 

ʚʳʙʦʨʢʠ (ʩʯʝʪ), ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ, ʵʢʩʮʝʩʩ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ. 

ʇʝʨʝʜ ʢʘʞʜʳʤ ʚʳʧʫʩʢʦʤ ʤʦʣʦʜʠ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝ ʤʝʥʝʝ 100 ʰʪ. 

ʢʝʪʳ: ʠʟʤʝʨʷʣʠ ʜʣʠʥʳ AC ʠ AD. ɼʣʠʥʫ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʣʠʥʝʡʢʠ ʩ ʮʝʥʦʡ ʜʝ-

ʣʝʥʠʷ 0,1 ʤʤ. ʄʘʣʴʢʦʚ ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ KERN EG 220-3NM, ʩ ʪʦʯʥʦʩʪʴʶ ʚʟʚʝ-

ʰʠʚʘʥʠʷ 0,001 ʛ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʤʘʩʩʳ ʢ ʜʣʠʥʝ ʪʝʣʘ ɸɼ ʚ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʤʘʣʴʢʦʚ (ʧʦ ʌʫʣʴʪʦʥʫ). ʅʝʢʦʪʦʨʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ ʢʝʪʳ 

ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʃʈɿ ʚ 2016, 2017 ʠ 2018 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʣʦʜʠ ʢʝʪʳ ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ 

c ʂʘʣʠʥʠʥʩʢʦʛʦ, ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ 

ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʘʭ 2015-2016, 2016-2017 ʠ 2017-2018 ʛʛ. 

 

ʅʘʟʚʘʥʠʝ ʃʈɿ 

ɻʦʜ ʚʳʧʫʩʢʘ 

2016 2017 2018 

ʂʫʌ P, ʤʛ 
AC, 

ʤʤ 

AD, 

ʤʤ 
ʂʫʌ P, ʤʛ 

AC, 

ʤʤ 

AD, 

ʤʤ 
ʂʫʌ P, ʤʛ 

AC, 

ʤʤ 

AD, 

ʤʤ 

ʂʘʣʠʥʠʥʩʢʠʡ 0,90 816,8 49,6 44,8 0,90 890,9 50,5 45,9 0,90 914,9 50,3 46,6 

ʉʦʢʦʣʴʥʠʢʦʚʩʢʠʡ 0,99 886,8 48,9 44,3 0,99 886,8 49,6 44,8 0,95 847,0 49,1 44,6 

ʗʩʥʦʤʦʨʩʢʠʡ 0,92 736,4 47,1 43,1 0,95 751,8 46,6 42,9 0,94 771,6 47,0 43,4 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʚʦʜʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʪʘʙʣʠʮʳ ʨʘʟʤʝʨʥʦ-

ʚʝʩʦʚʦʛʦ ʨʷʜʘ. ɺʩʝʛʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 24 ʢʣʘʩʩʘ, ʩ ʠʥʪʝʨʚʘʣʦʤ (ʰʘʛʦʤ) 50 ʤʛ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ ʤʘʩʩʳ 401 ʤʛ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ï 1600 ʤʛ. ɼʘʣʝʝ ʦʧʨʝʜʝʣʠʣʠ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʠ ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʚ ʧʨʦʮʝʥʪʘʭ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ 

ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ, ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ 

ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʘʭ 2015-2016, 2016-2017 ʠ 2017-2018 ʛʛ., % 

 

ʄʘʩʩʘ 

ʤʘʣʴʢʦʚ, 

ʤʛ 

ʅʘʟʚʘʥʠʝ ʃʈɿ/ɻʦʜ ʚʳʧʫʩʢʘ 

ʂʘʣʠʥʠʥʩʢʠʡ ʉʦʢʦʣʴʥʠʢʦʚʩʢʠʡ ʗʩʥʦʤʦʨʩʢʠʡ 

2016 2017 2018 2016 2017 2018 2016 2017 2018 

401-450 0 0,2 0 0 0 0,9 1,9 0,8 0 

451-500 0 0,3 0,2 0,3 1 1,3 3 1,4 0,4 

501-550 0,8 1,2 1,3 2,4 2,2 2 8,2 2,4 5,3 

551-600 2,9 1,3 3,3 4 4,2 4,2 7,8 3,8 5,8 

601-650 5,7 2,3 6,3 6,3 4,7 4,8 10,4 7,9 10,2 

651-700 10 3,9 7,4 9,1 5,2 7,9 12 11,4 12,5 

701-750 12 7,6 6,7 11,4 6,8 9,1 12,1 18,9 13,8 

751-800 17,1 10,3 8,9 13 7,3 8,1 9,4 13,4 11,1 

801-850 18,2 13,6 6,7 12 9 10,3 11,5 14 11,1 

851-900 9,1 12,4 8,1 10,7 11,3 12,1 8,8 9,6 8,9 

901-950 7,7 13,5 7,7 8,5 9,4 9,9 5,8 9,3 8 

951-1000 5,5 10,1 9 9,3 10,9 10,6 4,8 2,8 6,2 

1001-1050 4,5 8,2 7 5,7 9,3 7,5 2,1 2,6 3,6 

1051-1100 3,7 6,3 8,3 3,7 7,6 5,9 0,6 0,9 1,1 

1101-1150 1,9 3,8 4,8 1,8 4,7 2,9 1,2 0,8 0,9 

1151-1200 0,5 3 4 0,9 3,3 1,2 0,2 0 0,9 

1201-1250 0,4 1,7 3,9 0,6 1,8 1 0,2 0 0 

1251-1300 0 0 2,5 0,3 1,3 0,3 0 0 0,2 

1301-1350 0 0,3 2,5 0 0 0 0 0 0 

1351-1400 0 0 0,9 0 0 0 0 0 0 

1401-1450 0 0 0 0 0 0 0 0 0 

1451-1500 0 0 0 0 0 0 0 0 0 

1501-1550 0 0 0,3 0 0 0 0 0 0 

1551-1600 0 0 0,2 0 0 0 0 0 0 

ɺʩʝʛʦ 100 100 100 100 100 100 100 100 100 
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ʉʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʝʨʠʦʜʦʚ 

(ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ) ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʘʭ 

2015-2016, 2016-2017 ʠ 2017-2018 ʛʛ. ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ ʞʫʨʥʘʣʦʚ ʫʯʝʪʘ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʞʫʨʥʘʣʦʚ ʫʯʝʪʘ ʛʨʘʜʫʩʦʜʥʝʡ (ʚʦʟʨʘʩʪʘ ʧʨʦʜʫʢʮʠʠ) ʩ ʪʨʝʭ ʃʈɿ. ʉʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦʜʳ ʟʘ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʨʘʥʥʳʭ ʧʨʦʜʫʢʮʠʝʡ ʟʘ ʢʘʞʜʳʡ ʧʝʨʠʦʜ 

ʛʨʘʜʫʩʦʜʥʝʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ.  

ɼʣʷ ʢʨʘʪʢʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ, ʟʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʳʭ (ʩʪʘʨ-

ʰʠʭ) ʧʘʨʪʠʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ, ʚʩʝʛʜʘ ʩʣʦʞʥʝʝ ʠ ʙʦʣʝʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʯʝʤ ʨʘʟ-

ʚʝʜʝʥʠʝ ʩʨʝʜʥʠʭ ʠ ʤʣʘʜʰʠʭ, ʧʦ ʩʨʦʢʘʤ ʩʙʦʨʘ, ʧʘʨʪʠʡ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 

 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʘʭ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ 

ʥʘ ʂʘʣʠʥʠʥʩʢʦʤ, ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʤ ʠ ʗʩʥʦʤʦʨʩʢʦʤ ʃʈɿ 

ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʘʭ 2015-2016, 2016-2017 ʠ 2017-2018 ʛʛ., ᴈ 
 

ʃʦʩʦʩʝʚʳʡ 

ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, Áʉ/ɻʦʜ ʚʳʧʫʩʢʘ 

ʀʥʢʫʙʘʮʠʷ ʠʢʨʳ 
ɺʳʜʝʨʞʠʚʘʥʠʝ 

ʧʨʝʜʣʠʯʠʥʦʢ 
ʇʦʜʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ 

2016 2017 2018 2016 2017 2018 2016 2017 2018 

ʂʘʣʠʥʠʥʩʢʠʡ 7,7 6,8 7,8 1,6 2,2 1,1 5,9 5,0 5,8 

ʉʦʢʦʣʴʥʠʢʦʚʩʢʠʡ 6,8 7,1 6,8 2,6 2,5 1,7 5,1 4,9 5,0 

ʗʩʥʦʤʦʨʩʢʠʡ 10,1 7,9 8,4 1,6 1,6 1,5 3,9 7,5 6,7 

 

ʇʦʤʠʤʦ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʢʦʪʦʨʫʶ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ, ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʠ ʜʣʠʥʫ ʠ ʤʘʩʩʫ ʤʦʣʦʜʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ, ʜʣʠʥʫ ʭʚʦʩʪʦʚʦʡ ʣʦʧʘ-

ʩʪʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʫʪʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʚ ʧʠʪʦʤʥʠʢʘʭ, ʙʘʟʦʚʳʭ ʨʝʢʘʭ ʠ ʧʨʠ-

ʫʩʪʴʝʚʦʡ ʟʦʥʝ, ʩʦʩʪʦʷʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚ ʫʩʪʴʷʭ ʨʝʢ ʂʘʣʠʥʢʘ, ɸʩʘʥʘʡ, ʗʩʥʦʤʦʨʢʘ ʠ ʜʨʫʛʠʝ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʭʘʨʘʢʪʝʨʝ ʠ ʬʦʨʤʝ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ ʚ ʧʝʨʠ-

ʦʜ ʚʳʧʫʩʢʘ ʠ ʥʘ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʘʙʠʦʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʦʢʘʟʳʚʘʶʱʠʡ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʡʢʠʣʦʪʝʨʤʥʳʝ ʦʨʛʘʥʠʟʤʳ. ɺʩʝ ʞʝ ʠʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ: ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ ʠ ʨʘʩʭʦʜ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʠʢʨʳ, 

ʧʨʝʜʣʠʯʠʥʦʢ, ʣʠʯʠʥʦʢ ʠ ʤʘʣʴʢʦʚ, ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʃʈɿ ʙʳʣʠ ʩʨʘʚʥʠʤʳ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ 

ʙʠʦʪʝʭʥʠʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙ ʥʘ ʚʩʝʭ ʪʨʝʭ ʃʈɿ ï ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ, ʘ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʢʘʩʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʨʦʜʫʢʮʠʠ, ʤʘʩʩʳ 

ʢ ʚʳʧʫʩʢʫ ʧʦ ʜʦʛʦʚʦʨʫ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

 

ɸʥʘʣʠʟ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʪʨʝʭ ʃʈɿ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʘʢʪʘʤ ʚʳʧʫʩʢʘ ʤʦʣʦ-

ʜʠ ʩ ʪʨʝʭ ʃʈɿ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦ. ʉʘʭʘʣʠʥ, ʚ 2016, 2017 ʠ 2018 ʛʛ., ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʩ 

ʯʘʩʪʦʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ 

ʃʈɿ ʚ 2016, 2017 ʠ ʚ 2018 ʛʛ.. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙ ʥʘ ʂʘʣʠʥʠʥʩʢʦʤ ʃʈɿ ʙʳʣʠ ʩ ʤʘʩʩʦʡ ʦʢʦʣʦ 526 ʤʛ (ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʤʘʩʩʘ) ʠ 1326 ʤʛ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ). ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ ʙʳʣʠ ʩ 

ʤʘʩʩʦʡ 776 ʤʛ (ʚ 2016 ʛ), 786 ʤʛ (ʚ 2017 ʛ) ʠ 976 ʤʛ (ʚ 2018 ʛ). ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ 

ʤʘʩʩʝ, ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ ʃʈɿ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʚ ʚʳʧʫʩʢʘʭ 2016, 2017 ʠ 2018 ʛʛ. ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ ʃʈɿ  

 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ 2016 ʛ. ï 5,7; ʚ 2017 ʛ. ï 4,8; ʚ 2018 ʛ. ï 2,85. 

ɺ 2018 ʛʦʜʫ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ (-0,35), ʚ 2016 ʛ. ï (0,89), 2017 ʛ.ï (0,57). ʕʢʩʮʝʩʩ ʚ 

2016 ʛ. ʥʘʠʤʝʥʴʰʠʡ (- 0,03), ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʠʢʦʤ ʢʨʠʚʦʡ. ɺ 2017 ʵʢʩʮʝʩʩ ʩʦʩʪʘʚʠʣ ï -1,15, 

ʘ ʚ 2018 ʛʦʜʫ ï -1,23. ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 2018 ʛ. ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ ʃʈɿ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʘ ʢ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʝʩʤʦʪʨ̫ ʥʘ ʙʦӢʣɹ ʠhʡ ʢʦɻʬʬʠʮʠʝʥʪ ɻʢʩʮʝʩʩʘ. 

ɼʘʣʝʝ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʨʠʚʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩ ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʃʈɿ. 

ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʚ 2017 ʛ. ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʃʈɿ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ 

ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  ɺ 2016 ʛ. ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʙʳʣʘ ʩ ʤʘʩʩʦʡ 976 ʤʛ, ʚ 

2017 ʛ. ï 956 ʤʛ, ʘ ʚ 2018 ʛ. ï 876 ʤʛ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʚ ʚʳʧʫʩʢʘʭ 2016, 2017 ʠ 2018 ʛʛ. 

ʩ ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʃʈɿ 

 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ 2016 ʛ. ï 4,6; ʚ 2017 ʛ. ï 3,5; ʚ 2018 ʛ. ï 4. 

ɸʩʠʤʤʝʪʨʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʧʦ ʛʦʜʘʤ: 2016 ʛ. ï (0,33); 

2017 ʛ. ï (0,13); 2018 ï (0,2). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʢʩʮʝʩʩʫ ʩʣʝʜʫʶʱʝʝ ʚ 2016 ʛ. ï (-1,5); ʚ 2017 ʛ. ï         

-1,25); ʚ 2018 ʛ. ï (-1,5). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ 2017 ʛ., ʜʘʣʝʝ 2018 ʛ. ʠ 2016 ʛ. 
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ʊʨʝʪʠʡ ʃʈɿ, ʚʳʧʫʩʢʠ ʩ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʮʝʥʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ï ʗʩʥʦʤʦʨʩʢʠʡ. ʆʩ-

ʥʦʚʥʘʷ ʯʘʩʪʴ ʤʦʣʦʜʠ ʢʝʪʳ, ʚʳʧʫʱʝʥʥʘʷ ʩ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ, ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ, ʙʳʣʘ ʩ ʤʘʩʩʦʡ 

726-776 ʤʛ.  ʄʠʥʠʤʘʣʴʥʘʷ ʤʘʩʩʘ, ʚ ʩʨʝʜʥʝʤ, ʙʳʣʘ ʨʘʚʥʘ 426 ʤʛ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ï 1226 ʤʛ (ʪʘʢʠʭ 

ʦʩʦʙʝʡ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 0,2 %). ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ, ʧʨʠ 

ʚʳʧʫʩʢʝ ʩ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ, ʙʣʠʟʢʠ ʢ ʢʨʠʚʳʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3. ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʚ ʚʳʧʫʩʢʘʭ 2016, 2017 ʠ 2018 ʛʛ. ʩ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ 

 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ 2016 ʛ. ï 4,4; 2017 ʛ. ï 5,8; 2018 ʛ. ï 4,6.  

ɺ 2018 ʛʦʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ (-0,03), ʚ 2017 (0,71), ʚ 2016 (0,05). 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ çʭʚʦʩʪè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʩʧʨʘʚʘ. ʆʪʨʠ-

ʮʘʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ çʭʚʦʩʪè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʩʣʝʚʘ. 

ʕʢʩʮʝʩʩ ʛʨʘʬʠʢʦʚ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʢʩʮʝʩʩ ʨʘʚʝʥ ʥʫʣʶ. ɻʨʘʬʠʢ ʗʩʥʦʤʦʨ-

ʩʢʦʛʦ ʟʘʚʦʜʘ ʟʘ 2017 ʛʦʜ ʩ ʥʘʠʤʝʥʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʩʮʝʩʩʘ, ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʧʠʢ ʥʘ ʢʨʠʚʦʡ ʵʪʦ-

ʛʦ ʛʦʜʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʢʩʮʝʩʩʫ ʩʣʝʜʫʶʱʝʝ ʚ 2016 ʛ. ï -1,6; ʚ 2017 ʛ. ï -0,6; ʚ 2018 ʛ. ï -1,4.  

ɺ ʮʝʣʦʤ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʬʦʨʤʝ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠ ʚʳʧʫʩʢʝ ʤʦʣʦ-

ʜʠ ʩ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ, ʢʨʠʚʳʝ ʚʳʧʫʩʢʦʚ 2016 ʠ 2018 ʛʦʜʦʚ. 

 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜʳ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ, 

ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ ʠ ʬʦʨʤʘ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ 

ʚ ʚʳʧʫʩʢʘʭ ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ, ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʠ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ 

 

ʅʘ ʬʦʨʤʫ ʢʨʠʚʳʭ ʚʳʧʫʩʢʘ ʠ ʠʭ ʘʩʠʤʤʝʪʨʠʶ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʦʪ ʮʝʥʪʨʘ, ʚʣʠʷʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʠʟ ʘʙʠʦʪʠʯʝʩʢʠʭ ʵʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦ-

ʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʧʦ ʛʦʜʘʤ) ʥʘ ʢʘʞʜʦʤ ʠʟ ʟʘʚʦʜʦʚ, ʩ ʢʨʠʚʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦ-

ʣʦʜʠ ʢʝʪʳ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʂʘʣʠʥʠʥʩʢʦʛʦ (ʨʠʩ. 1), ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ (ʨʠʩ. 2) ʠ ʗʩʥʦʤʦʨ-

ʩʢʦʛʦ (ʨʠʩ. 3) ʃʈɿ. ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʟʘʚʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʂʘʣʠʥʠʥʩʢʠʡ ʟʘʚʦʜ. ɿʘʤʝʪʥʦ ʚʳʙʠʚʘʝʪʩʷ ʢʨʠʚʘʷ 2016 ʛʦʜʘ, ʟʜʝʩʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʠʢ ʚ ʜʠʘ-

ʧʘʟʦʥʝ ʢʣʘʩʩʦʚ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʦʪ 726 ʜʦ 876. ɺ 2017 ʛʦʜʫ ï ʤʝʥʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʠʥʢʫʙʘʮʠʠ 

6,8Áʉ, ʙrʣʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʙʦӢʣɹ ʝhʡ ʚ ʧʝʨʠʦʜ ʚrʜʝʨʞʠʚʘʥʠʷ (2,2Áʉ), ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʧʦʜʨʘ-

ʱʠʚʘʥʠʠ (5Áʉ), ʤʠʥʠʤʘʣʴʥʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ, ʥʦ ʚ ʮʝʣʦʤ - ʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ (ʪʘʙʣ. 3). ɺ 2018 ʛʦʜʫ ï ʢʨʠʚʘʷ ʙʣʠʟʢʘ ʢ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʠ ʧʦʜ-

ʨʘʱʠʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʪʦʛʦ ʃʈɿ.  

ʉʦʢʦʣʴʥʠʢʦʚʩʢʠʡ ʟʘʚʦʜ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʚʩʝ ʪʨʠ ʛʨʘʬʠʢʘ (ʩ ʪʨʝʭ ʟʘʚʦʜʦʚ), ʪʦ ʩʘʤʳʝ ʙʣʠʟ-

ʢʠʝ ʢ ʬʦʨʤʝ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʳʝ ʩ ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʛʦ ʃʈɿ. ɹʝʟ ʩʢʘʯʢʦʚ, 

ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʜʨʫʛ ʜʨʫʛʫ ʧʦ ʬʦʨʤʝ (ʨʠʩ. 2). ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʛʦʜʘʤ 
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(ʪʘʙʣ. 3) ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʪʦ ʟʘʤʝʪʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʙʣʠʟʦʩʪʴ ʢ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝ-

ʥʠʷʤ ʚʦ ʚʩʝʭ ʧʝʨʠʦʜʘʭ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ. ʅʝʩʢʦʣʴʢʦ ʧʠʢʦʚ, ʚ ʤʦʜʘʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʢʦʪʦʨʳʝ ʩʦʚ-

ʧʘʜʘʶʪ ʚ 2016 ʠ 2018 ʛʛ. ʠ ʩʤʝʱʝʥʳ ʚʣʝʚʦ ʚ 2017 ʛʦʜʫ (ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʙʦʣʴʰʝʡ, ʥʘ 0,3Áʉ, ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ). ʆʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʥʘʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʠʢʦʚ ʥʘ ʢʨʠ-

ʚʳʭ ʚʳʧʫʩʢʦʚ ʩ ʵʪʦʛʦ ʃʈɿ ï ʧʦʜʨʘʱʠʚʘʥʠʝ ʯʘʩʪʠ ʤʦʣʦʜʠ ʚ ʙʘʩʩʝʡʥʘʭ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ.  

ʗʩʥʦʤʦʨʩʢʠʡ ʟʘʚʦʜ. ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 2016 ʠ 2018 ʛʦʜʘ (ʨʠʩ. 3) ʩʭʦʞʠ, ʢʨʠʚʘʷ 

2016 ʛʦʜʘ ʩʤʝʱʝʥʘ ʚʣʝʚʦ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʚʦʡ ʝʝ ʯʘʩʪʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʝʡ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ ʚʦʜʳ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ï 3,9 Áʉ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 6,7 Áʉ ʚ 2018 ʛʦʜʫ. ʊʘʢʞʝ ʚ 2016 ʛʦʜʫ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 10,1 Áʉ, ʦʢʦʣʦ ʜʚʫʭ ʛʨʘʜʫʩʦʚ ʨʘʟʥʠʮʳ ʩ 2018 ʛʦ-

ʜʦʤ ʠ ʙʦʣʝʝ ʜʚʫʭ ʛʨʘʜʫʩʦʚ ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 2017 ʛʦʜʫ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʥʢʫʙʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ, ʚʦʟʤʦʞʥʦ ʠʤʝʥʥʦ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ 

ʧʨʦʜʫʢʮʠʠ, ʙʦʣʝʝ ʨʘʥʥʠʤ ʩʨʦʢʘʤ ʚʳʣʫʧʣʝʥʠʷ ʠ ʧʦʜʲʝʤʫ ʥʘ ʧʣʘʚ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ 2017 ʛʦʜʘ ï ʦʙʨʘɦʘʝʪ ʥʘ ʩʝʙ̫ ʚʥʠʤʘʥʠʝ ʙʦӢʣɹ ʘh̫ ʚrʩʦʪʘ ʢʨʠʚʦʡ. ʉʨʘʚʥʝʥʠʝ 

ʭʘʨʘʢʪʝʨʘ ʢʨʠʚʦʡ ʩ ʜʘʥʥʳʤʠ ʠʟ ʪʘʙʣʠʮʳ 3 ʥʘ ʵʪʘʧʘʭ ʠʥʢʫʙʘʮʠʠ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ, 

ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʨʝʰʘʶʱʝʤ ʚʣʠʷʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʝʨʠʦʜ ʧʦʜʨʘʱʠʚʘʥʠʷ. 7,5Áʉ ï ʵʪʦ ʙʣʠʟʢʘʷ ʢ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʥʘ ʚ 2017 ʛʦʜʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠ ʧʦʜʨʘʱʠ-

ʚʘʥʠʠ ʚ 2016 ʛʦʜʫ ï ʥʘ 3,6Áʉ, ʠ ʥʘ 0,8Áʉ ʚ 2018 ʛʦʜʫ.  

ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 2018 ʛʦʜʫ, ʙʝʟ ʧʠʢʦʚ ʠ ʧʨʦʚʘʣʦʚ, ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʩʝʭ ʨʳ-

ʙʦʚʦʜʥʳʭ ʧʝʨʠʦʜʘʭ ʵʪʦʛʦ ʛʦʜʘ ʪʘʢʞʝ ʙʣʠʟʢʠ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʙʝʟ ʩʢʘʯʢʦʚ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ɼʣʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ 

ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʢʝʪʳ, ʦʪ ʠʢʨʠʥʢʠ ʜʦ ʤʘʣʴʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʜʳ. ʅʘ ʨʘʟʚʠʪʠʝ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ ʚʣʠʷʶʪ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 

ʠ ʨʘʩʭʦʜ ʚʦʜʳ, ʩʦʙʣʶʜʝʥʠʝ ʠʣʠ ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʟʘʪʝʤʥʝʥʠʷ/ʦʩʚʝʱʝʥʠʷ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʨʠ 

ʚʳʜʝʨʞʠʚʘʥʠʠ ʠ ʧʦʜʨʘʱʠʚʘʥʠʠ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ (ʛʨʫʥʪʦʚʘʷ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʘʷ), ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʄʳ ʞʝ ʩʜʝʣʘʣʠ 

ʧʦʧʳʪʢʫ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʚʣʠʷʶ-

ʱʠʡ ʥʘ ʧʦʡʢʠʣʦʪʝʨʤʥʳʝ ʦʨʛʘʥʠʟʤʳ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʦʩʪʨʦʝʥʥʳʭ ʛʨʘʬʠʢʘʭ ʚʳʧʫʩʢʘ ʩ ʪʨʝʭ ʃʈɿ ʝʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʮʝʥʪʨʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʘ ʛʨʘʬʠʢʘʭ ʚʳʧʫʩʢʦʚ 2017-2018 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʘ 

(ʤʘʩʩʘ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʨʫʰʝʥʠʷʭ ʙʠʦʪʝʭʥʠʢʠ, ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʵʪʘʧʝ/ʵʪʘʧʘʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʣʠ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ (ʥʝʦʧʪʠʤʘʣʴʥʳʭ) ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʵʪʘʧʘʭ ʜʦʠʥʢʫʙʘʮʠʠ ʠʢʨʳ (ʧʝʨʠʦʜ ʚʳʥʦʩʘ ʠʢʨʳ ʚ ʧʠʪʦʤʥʠʢʠ ʠ ʧʨʦʮʝʩʩ ʚʳʣʫʧʣʝʥʠʷ), ʚʳʜʝʨʞʠʚʘ-

ʥʠʷ ʩʚʦʙʦʜʥʳʭ ʵʤʙʨʠʦʥʦʚ ʠ/ʠʣʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ. ɺ 2016 ʛʦʜʫ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʘ ʤʘʩ-

ʩʘ ʤʝʥʴʰʝ ʯʝʤ ʚ 2017 ʠ 2018 ʛʛ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʧʦ ʬʦʨʤʝ ʢ ʥʦʨʤʝ, ʢʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʘʩʩʝ ʚ ʚʳʧʫʩʢʘʭ ʩ ʉʦʢʦʣʴ-

ʥʠʢʦʚʩʢʦʛʦ ʃʈɿ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʪʢʣʦʥʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʘ ʢʨʠʚʳʭ ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʗʩʥʦʤʦʨʩʢʦʛʦ ʃʈɿ, 

ʦʩʦʙʝʥʥʦ ʚ 2017 ʠ ʚ 2018 ʛʛ. 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʥʘʠʙʦʣʴʰʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʚʳʭ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ 

ʬʦʨʤʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘʠʣʫʯʰʠʡ ʧʨʦʤʳʩʣʦʚʳʡ ʚʦʟʚʨʘʪ 

ʙʫʜʝʪ ʥʘ ʉʦʢʦʣʴʥʠʢʦʚʩʢʦʤ ʃʈɿ. ʂʦʩʚʝʥʥʦ, ʦ ʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʫ ʢʨʠ-

ʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʨʠ ʚʳʧʫʩʢʝ ʧʦ ʤʘʩʩʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʙʦʣʴʰʝʤ ʧʨʦʤʳʩʣʦʚʦʤ ʚʦʟ-

ʚʨʘʪʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʙʣʠʟʢʘʷ ʢ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ, 

ʚʳʜʝʨʞʠʚʘʥʠʷ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʢʝʪʳ, ʥʘ ʵʪʦʤ ʞʝ ʃʈɿ. 

 

3ʘʢʣʶʯʝʥʠʝ 

 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʯʘʩʪʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʛʦʣʝʪʢʦʚ ʢʝʪʳ ʧʦ ʤʘʩʩʝ, ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʪʨʝʭ 

ʃʈɿ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ʉʘʭʘʣʠʥ, ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʨʳʙʦʚʦʜʥʳʭ ʮʠʢʣʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ 

ʩʧʝʮʠʬʠʢʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʢʝʪʳ 

ʩʪʘʨʰʠʭ, ʧʦ ʩʨʦʢʘʤ ʩʙʦʨʘ ʠʢʨʳ, ʧʘʨʪʠʡ.  
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ʆʮʝʥʢʘ ʚʳʧʫʩʢʘ ʤʦʣʦʜʠ ʢʝʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʘʥʘʣʠʟʫ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʨʠ 

ʚʳʧʫʩʢʝ ʧʦ ʤʘʩʩʝ), ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʙʠʦʪʝʭʥʠʢʝ ʨʘʟʚʝʜʝʥʠʷ ʢʝʪʳ ʚ ʮʝ-

ʣʦʤ ʠʣʠ, ʜʘʞʝ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʝʝ ʵʪʘʧʘʭ (ʧʝʨʠʦʜʘʭ). ɸʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʜʠ 

ʢʝʪʳ ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ ʩ ʃʈɿ ʠ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʝʤʘ, ʧʦʟʚʦʣʷʝʪ ʩʧʣʘʥʠʨʦʚʘʪʴ ʚʳ-

ʧʫʩʢ ʤʦʣʦʜʠ ʩ ʟʘʚʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʞʠʚʘʝ-

ʤʦʩʪʠ ʤʦʣʦʜʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ (ʧʦʚʳʰʝʥʠʝ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ). 

ʆʮʝʥʢʫ ʢʨʠʚʳʭ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʠ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʃʈɿ: ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ, ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʨʘʱʠʚʘʪʴ ʤʦʣʦʜʴ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ, ʚ 

ʙʘʩʩʝʡʥʘʭ ʠʣʠ, ʜʘʞʝ, ʚ ʧʨʫʜʘʭ (ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ ʚʦʜʳ), ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ (ʢʦ-

ʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʟʦʥʝ ʙʘʟʦʚʦʛʦ ʚʦʜʦʪʦʢʘ). ʇʨʠ ʘʥʘʣʠ-

ʟʠʨʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ ʠ ʩʨʝʜʳ ʚ ʧʝʨʠʦʜ ʚʳʧʫʩʢʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚʧʣʦʪʴ ʜʦ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʛʣʘʚʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ-ʨʳʙʦʚʦʜʦʚ ʥʘ ʃʈɿ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʠʟ ʚʩʝʭ ʵʪʠʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʚʳʜʝʣʠʪʴ ʚʝʜʫʱʠʝ, ʥʘʠ-

ʚʘʞʥʝʡʰʠʝ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʧʨʠ ʀʈ ʠʤʝʥʥʦ ʥʘ ʥʠʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʟʚʨʘʪʦʚ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʢʝʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʙʠʦʪʝʭʥʠʢʫ ʀʈ, ʩʦʟʜʘʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʢʨʠ-

ʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʘʩʩʝ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ (ʫ ʧʨʝʜʣʠʯʠʥʦʢ ʧʨʠ ʚʳʜʝʨ-

ʞʠʚʘʥʠʠ, ʫ ʣʠʯʠʥʦʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ ʠ ʫ ʤʘʣʴʢʦʚ ʧʨʠ ʚʳʧʫʩʢʝ) ʙʫʜʫʪ ʙʣʠʟʢʠ ʢ 

ʥʦʨʤʘʣʴʥʳʤ. ʍʘʨʘʢʪʝʨ ʠ ʬʦʨʤʘ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʣʦʩʦʩʝʡ ʧʦ ʤʘʩʩʝ ʧʨʠ ʚʳʧʫʩʢʝ, 

ʢʦʩʚʝʥʥʦ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʦʤʳʩʣʦʚʳʡ ʚʦʟʚʨʘʪ. 
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The article presents and analyzes the distribution curves of juvenile keta by weight, when released 

from three salmon hatcheries in the southwestern part of the Sakhalin Island - Kalininsky, Sokolnikovsky 

and Yasnomorsky - for three years. The average water temperature was calculated in three key periods of 

the production process of keta artificial breeding: incubation of eggs, keeping prelarvae and rearing ju-

veniles. In addition, an attempt was made to assess the influence of the average water temperature at var-

ious stages of early ontogenesis on the character of the distribution curve of juveniles by weight during 

release. 
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ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ ʧʦʪʦʤʩʪʚʘ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʧʨʠ-
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ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʩʝʣʝʢʮʠʠ ʨʳʙ, ʚʢʣʶ-

ʯʘʶʱʠʭ ʦʮʝʥʢʫ ʚʳʨʘʱʠʚʘʝʤʳʭ ʛʨʫʧʧ ʨʳʙ ʠ ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʪʙʦʨ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʚ ʚʦʟʨʘʩʪʝ ʣʠʯʠʥʦʢ. ʂʘʢ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʨʳʙ ʢ ʩʪʨʝʩʩʫ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʧʝʨʝʜʘʶʱʠʤʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ, ʠ ʩʚʷʟʘ-

ʥʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [2]. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʷʪʴ ʛʠʧʦʢʩʠʶ ʠʣʠ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʘ ʜʣʷ ʣʠʯʠʥʦʢ ʜʝʛʠʜʨʘʪʘʮʠʶ. ʄʝʪʦʜʠʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʯʠʥʦʢ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ 

ʨʘʟʨʘʙʦʪʘʥʘ ʉʠʤʦʥʦʚʳʤ ɺ.ʄ. ʠ ɺʠʥʦʛʨʘʜʦʚʳʤ ɽ.ɺ. (ʉʠʤʦʥʦʚ, ɺʠʥʦʛʨʘʜʦʚ, 2000). ɼʘʥʥʫʶ ʤʝʪʦ-

ʜʠʢʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʣʠʯʠʥʦʢ ʥʘ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʧʣʘʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʳʩʪ-

ʨʳʤ ʨʘʟʚʠʪʠʝʤ ʣʠʯʠʥʦʢ ʢʘʨʧʦʚʳʭ ʨʳʙ [3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʩʝʣʝʢʮʠʠ ʨʳʙ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʣʠʯʠʥʦʢ 

ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʤʦʜʝʣʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʦʨʛʘʥʠʟʤ, ʧʨʠ ʵʪʦʤ ʚʳʞʠʚʘʶʪ ʪʦʣʴʢʦ ʪʝ ʣʠʯʠʥʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʘʱʠʪʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʛʝʥʝ-

ʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʳʙ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ. 

ʆʪʙʦʨ ʣʠʯʠʥʦʢ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʪʘʢʦʤʫ ʬʘʢʪʦʨʫ, ʢʘʢ ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʠʤʝʝʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʝʡ, ʪ.ʢ. ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʣʦʜʴ ʨʳʙ ʧʦʜʚʝʨ-

ʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ï ʢʠʩʣʦʨʦʜʥʦʝ ʛʦʣʦʜʘʥʠʝ, ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʦʙʝʟʜʚʠʞʠʚʘʥʠʝ [3].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʢ. 

 

ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʘʯʘʣʝ ʤʘʷ, ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʣʠʯʠʥʢʠ ʢʘʨʧʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ ʚ ʥʝʨʝʩʪʦʚʦʤ ʧʨʫʜʫ ˉ1 ʜʦʩʪʠʛʣʠ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ɺ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʣʠʯʠʥʦʢ 

ʩʦʩʪʘʚʣʷʣʘ 1,98 Ñ 0,09 ʤʛ, ʫ ʥʠʭ ʥʘʯʘʣʦʩʴ ʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʧʣʘʚ ʠ ʧʝʨʝʭʦʜ ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ.  

ʀʟ ʧʨʫʜʘ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʦʪʣʦʚʠʣʠ ʩʘʯʢʦʤ ʠ ʧʦʤʝʩʪʠʣʠ ʚ ʝʤʢʦʩʪʴ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʪʝʨʤʦ-

ʩʫʤʢʫ (ʩʫʤʢʫ-ʭʦʣʦʜʠʣʴʥʠʢ), ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʩʧʝʰʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʩʫʤʢʫ 

ʧʦʣʦʞʠʣʠ ʣʝʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʥʘ 2-3Áʉ. ʉʦʦʪʥʦʰʝʥʠʝ ʚ ʝʤʢʦʩʪʠ ʣʠ-

ʯʠʥʢʠ : ʚʦʜʘ  ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ 1:20. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪ ʋʆʍ ʂɻʊʋ ʜʦ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ɸʢʚʘʢʫʣʴʪʫʨʳ ʩʦ-

ʩʪʘʚʠʣʦ ʦʢʦʣʦ 60 ʤʠʥ, ʟʘ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʘ ʥʝ ʦʪʤʝʯʘʣʠ. ʇʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʝʤʢʦʩʪʴ ʚʳʩʪʘʚʠʣʠ ʠʟ ʩʫʤʢʠ ʠ ʥʘʯʘʣʠ ʘʵʨʘʮʠʶ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʩʬʠʢʩʠʠ ʫ ʣʠ-

ʯʠʥʦʢ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʝʤʢʦʩʪʠ ʠ ʚ ʣʘʙʦʨʘʪʦ-

ʨʠʠ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ çʊʝʩʪʠʨʦʚʘʥʠʝ ʣʠʯʠʥʦʢ ʧʦ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶè, ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ɺ.ʄ. ʉʠʤʦʥʦʚʳʤ ʠ ɽ.ɺ. ɺʠʥʦʛʨʘʜʦʚʳʤ (ʉʠʤʦʥʦʚ, ɺʠʥʦʛʨʘʜʦʚ, 2000), ʚ ʥʘʯʘʣʝ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʚ ʭʠʤʠʯʝʩʢʠʝ ʩʪʘʢʘʥʳ ʥʘʣʠʚʘʶʪ ʧʦ 20 ʤʣ ʧʨʫʜʦʚʦʡ ʚʦʜʳ ʠʟ ʙʘʥʢʠ ʠ ʚ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʦʪʩʯʠ-

ʪʳʚʘʶʪ ʧʦ 20 ʰʪ ʣʠʯʠʥʦʢ. 

ɿʘʪʝʤ ʣʠʯʠʥʦʢ ʩ ʚʦʜʦʡ ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʜʥʦ ʢʦʪʦʨʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʩʪʠʣʘʣʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ. ɺʣʘʛʫ ʠʟ ʯʘʰʢʠ ʇʝʪʨʠ ʫʜʘʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʠʧʝʪʢʠ ʠ ʚʘʪʥʦ-

ʤʘʨʣʝʚʳʭ ʪʘʤʧʦʥʦʚ. ʏʘʰʢʠ ʩ ʣʠʯʠʥʢʘʤʠ ʥʘ ʤʦʢʨʦʡ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ (ʙʝʟ ʚʦʜʳ) ʟʘʢʨʳʚʘʣʠ 

ʢʨʳʰʢʦʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʦʡʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ (ʚʘʨʠʘʥʪ 1-3). ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷ-

ʪʳ ʣʠʯʠʥʢʠ ʢʘʨʧʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʰʪ (ʧʦ 20 ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ).  

ʏʝʨʝʟ 15 ʤʠʥ ʚ ʯʘʰʢʠ ʩʥʦʚʘ ʥʘʣʠʚʘʣʠ ʧʨʫʜʦʚʫʶ ʘʵʨʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʪʭʦʜʘ (ʚʩʧʣʳʚʰʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʙʝʣʝʩʳʝ ʠ ʥʝʧʦʜʚʠʞʥʳʝ ʣʠʯʠʥʢʠ). ʇʦʚʪʦʨʥʦʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʦʪʦʰʝʜʰʠʭ ʣʠʯʠʥʦʢ ʧʨʦʚʝʣʠ ʯʝʨʝʟ 1 ʯ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʧʦʜʚʠʞʥʳʭ ʦʩʦʙʝʡ, ʣʝʞʘʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʜʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʨʠʩʫʥʢʝ 1. 
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ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ 

 
ɺʘʨʠʘʥʪ ʅʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʯʠʥʦʢ, ʰʪ 

ɺʳʭʦʜ ʯʝʨʝʟ 15 

ʤʠʥ, ʰʪ 

ɺʳʭʦʜ ʯʝʨʝʟ 1 ʯ, 

ʰʪ 

ɺʳʭʦʜ ʯʝʨʝʟ 1 ʯ, 

% 

1 20 19 0 0 

2 20 15 15 75 

3 20 15 15 75 

 

ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1, ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ ʚʳʭʦʜ ʣʠʯʠʥʦʢ ʩʦʩʪʘʚʠʣ 

75 %, ʥʦ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʚʳʭʦʜ ʙʳʣ ʥʫʣʝʚʳʤ, ʚ ʩʨʝʜʥʝʤ ʚʳʭʦʜ ʩʦʩʪʘʚʠʣ 50 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʪʦ ʝʩʪʴ ʦ ʥʠʟʢʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦ-

ʩʪʠ, ʘ ʟʥʘʯʠʪ ʦʙ ʠʭ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ. 

 

 

ʈʠʩ. 1. ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ  

ʉʦʛʣʘʩʥʦ, ʠʤʝʶʱʠʤʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ɺ.ʄ. ʉʠʤʦʥʦʚʘ ʠ 

ʖ.ʀ. ʀʣʴʩʦʚʘ (2001) ʫ ʧʦʪʦʤʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʨʘʟʙʨʦʩʘʥʥʦʛʦ 

ʢʘʨʧʘ ʦʪʚʦʜʢʠ ɿʋ-ʅʂ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ. ɺ ʨʘʙʦʪʝ ɺ.ʄ.ʉʠʤʦʥʦʚʘ ʠ 

ʖ.ʀ. ʀʣʴʩʦʚʘ (2001) ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ ʧʦ 60 ʣʠʯʠʥʦʢ ʚ ʛʨʫʧʧʝ (ʚʩʝʛʦ 300 ʰʪ). ʃʠʯʠ-

ʥʦʢ, ʨʘʟʤʝʱʘʣʠ ʥʘ ʤʝʣʢʦʷʯʝʠʩʪʦʡ ʩʝʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʩʤ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 50 ʤʠʥ ʥʘ ʚʦʟʜʫʭʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 16ÁC ʠ 100% ʚʣʘʞʥʦʩʪʠ.  

ɿʘʪʝʤ ʣʠʯʠʥʦʢ ʧʝʨʝʚʦʜʠʣʠ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ, ʯʝʨʝʟ 23 ʯʘʩʘ ʦʧʨʝʜʝʣʷʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦ 

ʬʦʨʤʫʣʝ (1):  

 

                                                   ὢ  ,                                                             (1) 

 

ʛʜʝ ʍ - ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ ʚ %, A - ʯʠʩʣʦ ʞʠʚʳʭ ʣʠʯʠʥʦʢ ʯʝʨʝʟ 24 ʯʘʩʘ 

ʧʦʩʣʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, C - ʦʙʱʝʝ ʯʠʩʣʦ ʣʠʯʠʥʦʢ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ [4]. 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʩʨʝʜʥʝʨʫʩʩʢʦʛʦ ʢʘʨʧʘ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ɺ.ʄ.ʉʠʤʦʥʦʚʘ ʠ ʖ.ʀ. ʀʣʴʩʦʚʘ (2001) ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. 
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ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ  

ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ (ʉʠʤʦʥʦʚ, ʀʣʴʷʩʦʚ, 2001) [4] 
 

ʇʦʪʦʤʩʪʚʦ ɿʋ-ʅʂ ɺʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ 

ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ,% 

ʇʦʪʦʤʩʪʚʦ ʟʘʛʦʨʩʢʦʛʦ 

ʢʘʨʧʘ 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ 

ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ,% 

55Ĭ66
* 

96,5 5Ĭ5
* 

35,1 

88Ĭ66
* 

93,8 7Ĭ5
* 

52,7 

ʂʦʥʪʨʦʣʴ 91,4 7Ĭ9
* 

41,6 

* ʮʠʬʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʢʠ ʦʪ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢʨʘʩʠʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ

 

ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʥʘ ʋʆʍ 

ʂɻʊʋ (50 %) ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʠʩʪʦʯʥʠʢʝ (ʉʠʤʦʥʦʚ, ʀʣʴʷʩʦʚ, 2001) ʧʦ ʩʨʝʜ-

ʥʝʨʫʩʩʢʦʡ ʧʦʨʦʜʥʦʡ ʛʨʫʧʧʝ ʦʪʚʦʜʢʠ ɿʋ-ʅʂï 93,9 %. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʪʯʘʩʪʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʠ ʩ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ʄ.ʉʠʤʦʥʦʚʘ ʠ ʖ.ʀ.ʀʣʴʷʩʦʚʘ (2001), ʙʳʣʘ ʠʟʫʯʝʥʘ ʚʳʞʠ-

ʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʟʘʛʦʨʩʢʦʛʦ ʯʝʰʫʡʯʘʪʦʛʦ ʢʘʨʧʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʣʠʯʠʥʦʢ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʚʳʜʝʨʞʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʥʘ ʚʦʟʜʫʭʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʝʣʢʦʷʯʝʠʩʪʦʡ ʩʝʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʩʤ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18 Áʉ ʠ 100 % 

ʚʣʘʞʥʦʩʪʠ. ʆʮʝʥʢʫ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 25 ʯ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠʭ 

ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʢʘʨʧʦʤ ʦʪʚʦʜʢʠ ɿʋ-ʅʂ ʪʝʩʪʠʨʫʝʤʳʝ ʣʠʯʠʥʢʠ, ʚʳʨʘʱʝʥʥʳʝ 

ʥʘ ʋʆʍ ʂɻʊʋ, ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʨʩʢʠʤ 

ʢʘʨʧʦʤ ï ʙʦʣʝʝ ʚʳʩʦʢʫʶ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʋʆʍ ʂɻʊʋ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ, ʚʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʫ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʦʪʚʦʜʢʠ ɿʋ- 

ʅʂ, ʥʦ ʚʳʰʝ ʯʝʤ ʫ ʟʘʛʦʨʩʢʦʛʦ ʢʘʨʧʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʠʢʝ ɺ.ʗ. ʂʘʪʘʩʦʥʦʚʘ ʠ ɺ.ʅ. ɼʝʤʝʥʪʴʝʚʘ (1996). ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʣʠʯʠʥʦʢ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʦʜʷʪ ʥʘ 1-2 ʜʝʥʴ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʫ ʥʠʭ 

ʜʚʫʭʢʘʤʝʨʥʦʛʦ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ, ʧʨʠʤʝʨʥʦ ʥʘ 10-12 ʩʫʪʢʠ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ [5]. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ, ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʫ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʥʝʨʝʩʪʘ ʚ ʥʝʨʝʩʪʦʚʦʤ ʧʨʫʜʫ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʜʚʫʭʢʘʤʝʨʥʳʡ ʧʣʘʚʘʪʝʣʴʥʳʡ ʧʫʟʳʨʴ, 

ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʣʠʯʠʥʦʢ ʩʦʩʪʘʚʣʷʣʘ 1,88 Ñ 0,03 ʩʤ, ʘ ʤʘʩʩʘ ʪʝʣʘ ï 0,22Ñ0,09 ʛ. ʀʟ ʧʨʫʜʘ ʣʠʯʠ-

ʥʦʢ ʦʪʣʘʚʣʠʚʘʣʠ ʩʘʯʢʦʤ ʠ ʧʦʤʝʱʘʣʠ ʚ ʝʤʢʦʩʪʴ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʪʝʨʤʦʩʫʤʢʫ (ʩʫʤʢʫ-

ʭʦʣʦʜʠʣʴʥʠʢ). ʉʦʦʪʥʦʰʝʥʠʝ ʣʠʯʠʥʢʠ : ʚʦʜʘ ʙʳʣʦ ʪʘʢʠʤ ʞʝ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʤʝʪʦʜʝ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪ ʋʆʍ ʂɻʊʋ ʜʦ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 60 ʤʠʥ, ʦʪ-

ʭʦʜʘ ʥʝ ʦʪʤʝʯʘʣʠ. ʇʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʝʤʢʦʩʪʴ ʚʳʩʪʘʚʠʣʠ ʠ ʥʘʯʘʣʠ ʘʵʨʘʮʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʫʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʝʤʢʦʩʪʠ ʠ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʦ 20 ʰʪ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʧʦʤʝʱʘʣʠ ʚ ʩʪʘʢʘʥʯʠʢʠ (ʧʦ 100 ʤʣ), ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʝʤʢʦʩʪʴ ʩ ʧʦʜʦʛʨʝʪʦʡ ʜʦ 37 Áʉ ʚʦʜʦʡ. ʇʨʠ ʵʪʦʤ ʣʠʯʠʥʦʢ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʘʢʘʥʯʠʢʠ 

ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ, ʟʘʪʝʤ ʜʦʙʘʚʠʣʠ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʯʪʦʙʳ ʩʪʘʢʘʥʯʠʢʠ ʤʦʛʣʠ 

ʩʪʦʷʪʴ ʚ ʧʦʣʫʧʦʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʩʪʘʢʘʥʯʠʢʘʭ ʧʦʯʪʠ ʩʨʘ-

ʟʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ (37Áʉ). ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʩʬʠʢʩʠʠ ʧʨʠʤʝʥʷʣʠ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʫʶ ʘʵʨʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʏʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ (ʨʘʚʥʳʝ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ) ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʩʪʘʢʘʥʯʠ-

ʢʠ ʚʳʥʠʤʘʣʠ ʠʟ ʘʢʚʘʨʠʫʤʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʦʪʭʦʜ. ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʵʢʩʧʦʟʠʮʠʶ 30, 40, 50 ʠ 60 

ʤʠʥ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʙʨʘʣʠ ʵʢʩʧʦʟʠʮʠʶ 30 ʠ 60 ʤʠʥ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʩ ʚʦʜʦʡ ʧʝʨʝʣʠʚʘʣʠ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʠʭ 

ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʘʵʨʘʮʠʠ. ʇʦ ʠʩʪʝʯʝ-

ʥʠʠ 24 ʯʘʩʦʚ ʧʦʜʩʯʠʪʳʚʘʣʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʭʦʜ. 
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ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʠʯʠʥʦʢ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʦʜʠʣʠ ʚ ʥʝʩʢʦʣʴ-

ʢʠʭ ʚʘʨʠʘʥʪʘʭ. ɺ ʥʘʯʘʣʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʚ ʩʪʘʢʘʥʘʭ ʙʳʣʦ 20 ʰʪ, ʚ ʚʘʨʠʘʥʪʝ 1 21, ʦʜʥʘʢʦ ʫʞʝ 

ʯʝʨʝʟ 30 ʤʠʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʭʦʜ ʩʦʩʪʘʚʠʣ 100%, ʠ ʜʘʣʴʥʝʡʰʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝ ʠʤʝʣʦ ʩʤʳʩʣʘ 

(ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

 
ˉ ʩʪʘʢʘʥʘ ʅʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʆʪʭʦʜ ʯʝʨʝʟ 30 ʤʠʥ  ʆʪʭʦʜ ʯʝʨʝʟ 60 ʤʠʥ 

ʰʪ % ʰʪ % ʰʪ %  

 

1 21 100 21 100 - - 

2 20 100 20 100 - - 

3 20 100 20 100 - - 

4 20 100 20 100 - - 

5 20 100 20 100 - - 

6 43 100 17 39,53 23 53,49 

7 38 100 25 65,79 10 26,32 

8 39 100 27 69,23 10 25,64 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʚʘʨʠʘʥʪʘ, ʥʦ ʩ ʫʯʝ-

ʪʦʤ ʥʘʣʠʯʠʷ ʫ ʨʘʥʥʝʡ ʤʦʣʦʜʠ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʦʛʦ ʛʨʫʧʧʦʚʦʛʦ ʵʬʬʝʢʪʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʚ ʚʘ-

ʨʠʘʥʪʘʭ ʨʝʰʠʣʠ ʨʘʥʜʦʤʥʦ ʫʚʝʣʠʯʠʪʴ. ʊʘʢ, ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʩʦʩʪʘʚʠʣʘ 38 

ʰʪ ʥʘ 100 ʤʣ, ʚ ʪʨʝʪʴʝʤ ï 39, ʘ ʚ ʧʝʨʚʦʤ ï 43 ʰʪ ʥʘ 100 ʤʣ ʚʦʜʳ.  

ʃʠʯʠʥʦʢ ʢʘʨʧʘ ʧʦʤʝʩʪʠʣʠ ʚ ʩʪʘʢʘʥʳ ʠ ʧʨʦʚʝʣʠ ʧʦʚʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʯʝʨʝʟ 30 ʤʠʥʫʪ 

ʵʢʩʧʦʟʠʮʠʠ ʚ ʪʝʧʣʦʡ ʚʦʜʝ (37 Áʉ) ʦʪʭʦʜ ʩʦʩʪʘʚʣʷʣ ʦʪ 17 ʜʦ 27 ʰʪ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʦʪ 39,53 ʜʦ 

69,23% (ʪʘʙʣ.3, ʨʠʩ. 2-3). 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʯʝʨʝʟ 30 ʤʠʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʭʦʜ ʚ ʦʧʳʪʝ 6 ʩʦʩʪʘʚʠʣ 17 ʰʪ 

ʠʣʠ 39,53 %, ʦʧʳʪʝ 7 ï 25 ʰʪ ʠʣʠ 65,79 %, ʘ ʚ ʦʧʳʪʝ 8 ʬʠʢʩʠʨʦʚʘʣʠ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʭʦʜʘ ï 

27 ʣʠʯʠʥʦʢ ʠʣʠ 69,23% (ʨʠʩʫʥʦʢ 2).   
 

 
 

ʈʠʩ.2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʏʝʨʝʟ 60 ʤʠʥʫʪ ʵʢʩʧʦʟʠʮʠʠ ʚ ʚʦʜʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ, ʦʪʭʦʜ ʚ ʰʝʩʪʦʤ ʦʧʳʪʝ ʫʚʝʣʠʯʠʣʩʷ 

ʠ ʩʦʩʪʘʚʠʣ 23 ʰʪ ʠʣʠ 53,49 %, ʚ ʩʝʜʴʤʦʤ ʥʘʦʙʦʨʦʪ ʩʥʠʟʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 10 ʰʪ ʠʣʠ 26,32%, ʘ ʚ ʪʨʝ-

ʪʴʝʤ ʦʪʤʝʯʘʣʠ ʥʘʠʤʝʥʴʰʠʡ ʦʪʭʦʜ ï 10 ʰʪ ʠʣʠ 25,65%. ʊʦ ʝʩʪʴ, ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʱʠʡ ʦʪʭʦʜ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 6 ʩʦʩʪʘʚʠʣ 93,02 %, ʚ ʩʝʜʴʤʦʡ ï 92,11 %, ʘ ʚ ʚʦʩʴʤʦʡ ʛʨʫʧʧʝ ï 

94,87 % (ʨʠʩʫʥʦʢ 5). 

ɺʳʞʠʚʰʠʭ ʣʠʯʠʥʦʢ ʠʟ ʩʪʘʢʘʥʦʚ ʧʦʤʝʩʪʠʣʠ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ ʩ ʧʨʫʜʦʚʦʡ ʚʦʜʦʡ ʠ ʩ ʧʨʠʥʫ-

ʜʠʪʝʣʴʥʦʡ ʘʵʨʘʮʠʝʡ, ʦʪʦʙʨʘʚ ʷʚʥʳʡ ʦʪʭʦʜ (ʣʠʯʠʥʢʠ ʙʝʣʝʩʳʝ, ʩ ʛʝʤʦʨʘʛʠʷʤʠ ʠ ʪ.ʜ). ʏʝʨʝʟ 24 ʯʘʩʘ 
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ʧʦʚʪʦʨʥʦ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʧʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʦʪʭʦʜ ʚʦ ʚʩʝʭ ʢʨʠ-

ʩʪʘʣʣʠʟʘʪʦʨʘʭ ʩʦʩʪʘʚʠʣ 100 %. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʯʠʥʦʢ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʚʦʜʥʳʭ ʠʟʥʘʯʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʤʝʩʪʥʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʢʘʨʧʦʚ ʠ ʨʦʧʰʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʫʶ ʚʳʚʦʜʠʣʠ ʢʘʢ ʭʦʣʦʜʥʦ- 

ʠ ʟʠʤʦʩʪʦʡʢʫʶ. ʊʦ ʝʩʪʴ ʠʟʥʘʯʘʣʴʥʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʠʙʨʠʜʦʚ ʛʝʥʝʪʠʯʝʩʢʠ ʥʝ ʙʳʣʘ ʟʘʣʦʞʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʠ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 

 

ʈʠʩ. 3. ɺʳʭʦʜ ʣʠʯʠʥʦʢ ʥʘ ʵʪʘʧʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ɺ.ʄ ʉʠʤʦʥʦʚʘ ʠ ʖ.ʀ ʀʣʴʩʦʚʘ 

(2001) ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʤʝʝʪ ʩʠʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ 

ʨʳʙʦʧʨʦʜʫʢʮʠʝʡ (0,75) ʠ ʩʨʝʜʥʶʶ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʛʠʧʦʢʩʠʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʳ, ʪ.ʝ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʦʣʦʜʴ ʢʘʨʧʘ, ʚʳʨʘʱʝʥ-

ʥʘʷ ʥʘ ʋʆʍ ʂɻʊʋ, ʠʤʝʝʪ ʥʝ ʚʳʩʦʢʫʶ ʨʳʙʦʧʨʦʜʫʢʮʠʶ ʠ ʙʫʜʝʪ ʥʝ ʫʩʪʦʡʯʠʚʘ ʢ ʛʠʧʦʢʩʠʠ. 

ɽʩʣʠ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʢʘʨʧʘ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʥʘ ʋʆʍ ʂɻʊʋ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʣʠ-

ʯʠʥʢʠ ʠʤʝʶʪ ʩʨʝʜʥʶʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ (50% ʚ ʩʨʝʜʥʝʤ) ʠ ʥʠʟʢʫʶ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʧʦʪʦʤʩʪʚʘ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʀ ʉʊʈɸʊɽɻʀʗ ʈɸɿɺʀʊʀʗ ɸʂɺɸʂʋʃʔʊʋʈʓ 

ʅɸ ʏɸʉʊʅʓʍ ʈʓɹʆɺʆɼʅʓʍ ʇʈɽɼʇʈʀʗʊʀʗʍ ʆ. ʀʊʋʈʋʇ 

(ʂʋʈʀʃʔʉʂʀʁ ʈɸʁʆʅ ʉɸʍɸʃʀʅʉʂʆʁ ʆɹʃɸʉʊʀ) 
 
1
ʃʠʪʚʠʥʝʥʢʦ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

1,2
ɻʨʠʥʙʝʨʛ ɽʢʘʪʝʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʙʝʟ ʩʪʝʧʝʥʠ, ʘʩʧʠʨʘʥʪ ʀʄɻʠɻ ɼɺʆ ʈɸʅ,  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜ. ʢʘʬʝʜʨʳ 
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʭʘʣʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʉʘʭɻʋ),  

ʀʥʩʪʠʪʫʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʬʝʜʨʘ ʵʢʦʣʦʛʠʠ,  

ʙʠʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ,  

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ, ʈʦʩʩʠʷ, e-mail: litvinenko.av@bk.ru 
2
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ  

ʠ ʛʝʦʬʠʟʠʢʠè ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʄɻʠɻ ɼɺʆ ʈɸʅ), 

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ, ʈʦʩʩʠʷ 

 

 

ɺ ʩʪʘʪʴʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʨʳʙʦʚʦʜʩʪʚʘ) ʜʣʷ ʯʘʩʪʥʳʭ ʨʳʙʦʚʦʜʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʘʩʪʙʠʱʥʳʤ ʨʳʙʦʚʦʜʩʪʚʦʤ ʚ ʫʩʣʦ-

ʚʠʷʭ ʦ. ʀʪʫʨʫʧ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʶʞʥʦʡ ʛʨʫʧʧʳ ɹʦʣʴʰʦʡ ʛʨʷʜʳ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʥʘ ʀʪʫʨʫʧʝ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʙʦʣʝʝ 10 ʯʘʩʪʥʳʭ ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜʥʳʭ 

ʟʘʚʦʜʦʚ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʘʙʦʪʳ ʧʦʩʪʨʦʝʥʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

 

ɼʝʩʷʪʢʠ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʝʤʦʚ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʶʞʥʦʡ ʛʨʫʧʧʳ ɹʦʣʴ-

ʰʦʡ ʛʨʷʜʳ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʦʩʪʨʦʚʘ ʘʨʭʠʧʝʣʘʛʘ, ʧʨʠʛʦʜʥʳ ʜʣʷ ʥʝʨʝʩʪʘ ʪʠ-

ʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʚʢʣʶʯʘʷ ʨʝʢʠ, ʨʫʯʴʠ ʠ ʦʟʝʨʘ, ʚʦʜʳ ʢʦʪʦʨʳʭ ʚʧʘʜʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʆʭʦʪʩʢʦʝ ʤʦʨʝ. ʋʩʣʦʚʠʷ ʥʝʨʝʩʪʘ ʟʜʝʩʴ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʝʨʝʩʪʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʫʩ-

ʣʘʭ ʨʝʢ, ʚ ʩʪʘʨʠʮʘʭ, ʢʣʶʯʘʭ ʠ ʨʫʯʴʷʭ. ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʙʦʛʘʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʨʝʩʪʠʣʠʱ ʥʘ ʦʩʪ-

ʨʦʚʝ, ʦʪʯʘʩʪʠ ʦʙʲʷʩʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʳ ʀʪʫʨʫʧʘ ʷʚʣʷʶʪʩʷ ʟʦʥʦʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʜʣʷ ʣʦʩʦʩʝʡ [1; 2; 3]. 
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ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ ʛʨʘʤʦʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʝʛʦ ʩ ʫʥʠʢʘʣʴʥʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʅʘ 

ʥʘʯʘʣʦ 2020 ʛ. ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʦ ʜʘʥʥʳʤ ʉʂʊʋ ʌɸʈ) ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ 65 ʣʦʩʦʩʝʚʳʭ 

ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ (ʃʈɿ) ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʟ ʥʠʭ ʥʘ ʦ. ʀʪʫʨʫʧ ï 16: çʂʫʨʠʣʴ-

ʩʢʠʡè, çʈʝʡʜʦʚʳʡè (ʬʝʜʝʨʘʣʴʥʳʝ, ʚ ʘʨʝʥʜʝ ʫ ɿɸʆ çɻʠʜʨʦʩʪʨʦʡè); çɹʫʭʪʘ ʆʣʷè; çʄʠʥʝʨʘʣʴʥʳʡè, 

çʂʠʪʦʚʳʡè, çʃʝʙʝʜʠʥʳʡè, çʗʥʢʠʪʦè, çʂʦʥʩʝʨʚʥʳʡè, çʂʫʡʙʳʰʝʚʩʢʠʡè, çʆʟʝʨʦè, çʉʘʨʘʪʦʚʩʢʠʡè, 

çʆʢʝʘʥʩʢʠʡè, çʆʩʝʥʥʠʡè, çʉʢʘʣʴʥʳʡè, çʏʝʢʠʩʪè ʠ çɿʦʨʢʠʡè - ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʟʘʚʦʜʦʚ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʠ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʚʝʜʝʥʠʷ 

ʨʳʙʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʜʨʫʛʠʝ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʆʧʳʪ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʘʩʪʙʠʱʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ) ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʥʘ ʪʘʢʠʭ ʟʘ-

ʚʦʜʘʭ ʤʠʥʠʤʘʣʝʥ, ʦʪʩʫʪʩʪʚʫʶʪ ʛʨʘʤʦʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʚʝ-

ʜʝʥʠʝ ʨʳʙʦʚʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ, ʟʘʯʘʩʪʫʶ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʧʠʨʦʚʘʥʠʷ ʯʫʞʦʛʦ ʦʧʳʪʘ ʠʣʠ 

ʧʦ ʥʘʠʪʠʶ. ʅʝʢʦʪʦʨʳʝ ʚʣʘʜʝʣʴʮʳ ʙʠʟʥʝʩʘ ʘʙʩʦʣʶʪʥʦ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʥʠʤʘʪʴʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʥʠʢʘʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. 

ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʝʱʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʧʠʱʝʚʦʡ ʙʝ-

ʣʦʢ. ʆʜʥʘʢʦ, ʫʩʧʝʰʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʃʈɿ, ʙʫʜʝʪ ʟʘ-

ʚʠʩʝʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʩʧʣʘʥʠʨʦʚʘʥʦ ʚʝʜʝʥʠʝ ʨʳʙʦʚʦʜʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʢʘʢʦʚʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʧʦ ʧʨʠʥʮʠʧʫ: çʉʦʭʨʘʥʠʤ ʠ ʧʨʠʫʤʥʦʞʠʤ, ʥʝ ʥʘʚʨʝʜʠʚè. ʈʘʙʦʪʫ ʥʘʧʨʘʚʣʝʥʠʷ 

çɸʢʚʘʢʫʣʴʪʫʨʘè ʥʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʠ ʥʘʥʝʩʝʥʠʝʤ ʫʱʝʨʙʘ ʧʨʠʨʦʜʥʳʤ ʧʦʧʫʣʷʮʠʷʤ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴ-

ʰʫʶ ʚʳʛʦʜʫ ʦʪ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ï ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʨʳʙ ʤʦʞʝʪ ʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʢʦʣʦʛʠʯʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. 

ɼʣʷ ʯʝʪʢʦʛʦ, ʛʨʘʤʦʪʥʦʛʦ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ çɸʢʚʘʢʫʣʴʪʫʨʘè (ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʘʩʪʙʠʱʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ), ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʢʘʞʜʫʶ ʟʘʜʘʯʫ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʢʘʞʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ɺ ʘʢʚʘʢʫʣʴʪʫʨʝ (ʨʳʙʦ-

ʚʦʜʩʪʚʝ) ʥʝʪ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʣʦʯʝʡ. ʃʶʙʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʦʧʪʠʤʫʤʘ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʠʟʝʨ-

ʥʦʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʥʝʠʟʙʝʞʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʨʦʮʝʩ-

ʩʝ ʦʥʪʦʛʝʥʝʟʘ ʠ ʧʨʠʚʦʜʠʪ, ʧʦʨʦʡ, ʢ ʩʝʨʴʝʟʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʘʩʘʶʱʠʤʩʷ ʢʘʢ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʧʫʩʢʘʝʤʦʡ ʤʦʣʦʜʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ [4]. 

ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʢʘʞʜʦʝ ʫʩʣʦʚʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝ-

ʜʝʥʠʷ ʣʦʩʦʩʝʡ (ʠʣʠ ʠʭ ʧʘʩʪʙʠʱʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ), ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʫʚʰʠʭʩʷ ʣʦʩʦʩʝʡ (ʧʨʷʤʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ), ʥʦ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʚʝʢʘʤʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʚʦʜʦʪʦʢʘʭ (ʦʪʩʨʦʯʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʳʛʦʜʳ). 

ʄʥʦʛʠʝ ʚʦʜʦʪʦʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʣʝʪ ʠ ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʨʘʟʨʫʰʠʪʴ ʚʝʢʘʤʠ ʩʣʦʞʠʚʰʝʝʩʷ, ʥʦ ʦʯʝʥʴ ʭʨʫʧʢʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʦʯʝʥʴ ʣʝʛʢʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʥʠʤʘʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, 

ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʤʦʞʥʦ ʜʦʩʪʦʡʥʦ ʩʦʭʨʘʥʠʪʴ, ʧʨʝʫʤʥʦʞʠʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʮʚʝʪʘʥʠʝ ʢʦʤʧʘʥʠʠ ʥʘ 

ʜʦʣʛʠʝ ʛʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʠ ʮʝʣʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʪ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦ ʩʘʤʳʭ ʢʨʫʧʥʳʭ, ʠ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʙʠʦʪʝʭʥʠʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʭ 

ʃʈɿ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʧʘʥʠʠ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʚʦʜʠʤʳʭ ʚʠʜʦʚ ʧʨʠ ʵʪʦʤ ʥʝ ʙʫʜʝʪ 

ʥʘʨʫʰʝʥʘ, ʘ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʜʫʢʮʠʠ ʙʫʜʫʪ ʦʧʪʠʤʘʣʴʥʳʤʠ. 

 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʃʈɿ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ: 

 

1. ʈʝʰʠʪʴ ʢʘʜʨʦʚʳʡ ʚʦʧʨʦʩ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʠʩʧʦʣʥʠʪʝʣʴʩʢʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʨʘʙʦʪʥʠ-

ʢʠ, ʥʝ ʚʣʘʜʝʶʱʠʝ ʜʘʞʝ ʘʟʘʤʠ ʟʥʘʥʠʡ ʦ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʣʦʩʦʩʝʡ ʠ ʠʭ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝ-
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ʥʠʠ, ʥʝ ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʧʨʦʩʳ ʠ ʧʨʦʙʣʝ-

ʤʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʣʘʛʦʧʦʣʫʯʥʦʝ ʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʪ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʨʳʙʦʚʦʜʦʚ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʟʘʚʠʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦ-

ʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʜʦʣʞʥʳ ʫʤʝʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʦʚʦʝ ʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʩʨʦ-

ʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ï ʚʦʪ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʜʙʦʨʘ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠʣʠ ʧʘʩʪʙʠʱʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʣʦʩʦʩʝʡ. 

ʇʦʜʙʦʨ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠʟʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʫʝʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

2. ʉʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʙʠʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʣʦʩʦʩʝʡ, ʪ. ʝ. ʨʝʛʫʣʠʨʦʚʘʪʴ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʨʠʙʣʠʞʘʪʴ ʫʩʣʦʚʠʷ ʚʦ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʪʘʧʘʭ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʘ ʪʘʢʞʝ ʩʪʨʦʛʦ ʠ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʙʠʦʪʝʭʥʠ-

ʢʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʣʦʩʦʩʝʡ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʢʘʞʜʦʝ ʥʝʛʨʘʤʦʪʥʦʝ ʜʝʡʩʪʚʠʝ ʠʣʠ ʙʝʟ-

ʜʝʡʩʪʚʠʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʫʪ ʢ ʙʦӢʣɹ ʠhʤ ʠʣʠ ʤʝӢʥɹ ʠhʤ ɻʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨ̫ ʤ [5; 6]. 

3. ʏʝʪʢʦ ʚʳʧʦʣʥʷʪʴ ʧʣʘʥʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ. ʇʣʘʥʳ ʩʦʩʪʘʚʣʷʪʴ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʃʈɿ ʠ ʚʳʧʦʣʥʷʪʴ ʠʭ ʥʝ 

ʬʦʨʤʘʣʴʥʦ, ʘ ʬʘʢʪʠʯʝʩʢʠ [7]. ɹʦʨʴʙʫ ʩ ʵʢʪʦʧʘʨʘʟʠʪʦʥʦʩʠʪʝʣʴʩʪʚʦʤ (ʥʘʧʨʠʤʝʨ, ʪʨʠʭʦʜʠʥʦʥʦʩʠ-

ʪʝʣʴʩʪʚʦʤ) ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʱʘʜʷʱʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ï ʩʦʣʝʚʳʝ 

ʚʘʥʥʳ ʠʣʠ ʩʦʣʦʥʦʚʘʪʘʷ ʚʦʜʘ, ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʤʘʣʴʢʦʚ, ʩʤʝʥʘ ʚʦʜʳ (ʨʝʟʢʦʝ ʠʟʤʝ-

ʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ï ʛʨʘʜʠʝʥʪ 3-4Áʉ) ʠ ʜʨʫʛʠʝ. 

4. ʉʦʟʜʘʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʨʘʟʚʦʜʠʤʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʨʳʙ (ʀʈɻʈ) ʥʝʦʙʭʦʜʠʤʦ ʩ ʧʝʨʚʳʭ ʰʘ-

ʛʦʚ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ: ʩ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʣʦʚʘ ʠ ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʦ 

ʩʙʦʨʘ ʟʨʝʣʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʥʠʭ, ʩ ʧʝʨʚʦʡ ʟʘʢʣʘʜʢʠ ʠʢʨʳ ʠ ʪ. ʜ. ʀ ʥʘʯʠ-

ʥʘʪʴ ʵʪʫ ʨʘʙʦʪʫ ʩʣʝʜʫʝʪ ʟʘʜʦʣʛʦ ʜʦ ʩʙʦʨʘ ʠʢʨʳ. ʋʩʧʝʭ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʃʈɿ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʝʜʧʫʪʠʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ï ʵʪʦ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʢʦʚ 

ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʝʨʝʩʪʠʣʠʱʘ ʠ ʠʭ ʠʟʲʷʪʠʷ ʜʣʷ ʮʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ, ʛʨʘʬʠʢʦʚ ʩʙʦʨʘ ʠʢʨʳ ʠ ʤʦʜʝʣʝʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʳʙʦʚʦʜʥʦʛʦ 

ʮʠʢʣʘ, ʠ ʧʦʜʛʦʪʦʚʢʘ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʠ ʨʳʙʦʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺʘʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʠʪʴ ʛʨʘʬʠʢʠ, ʥʦ ʠ ʚʦʧʣʦʪʠʪʴ ʠʭ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʯʝʤ ʜʝʣʘʪʴ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦ ʚʩʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʧʦʥʠʤʘʥʠʝʤ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʨʝʤʷ (ʩʨʦʢʠ ʧʦʜʭʦʜʦʚ), ʧʦʣ, ʚʦʟʨʘʩʪ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʚʦʟʚʨʘʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʠ ʥʘʩʣʝʜʫʶʪʩʷ. ʊʦ ʝʩʪʴ, ʚʦʟʚʨʘʪ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʪʝ ʞʝ ʩʨʦʢʠ ʠ ʩ ʪʦʡ ʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʥʘ ʃʈɿ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʨʦʜʠʪʝʣʴ-

ʩʢʦʝ ʧʦʢʦʣʝʥʠʝ ʜʣʷ ʟʘʢʣʘʜʢʠ ʠʢʨʳ ʥʘ ʠʥʢʫʙʘʮʠʶ. ɽʩʣʠ ʚʣʘʜʝʣʴʮʳ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʥʘʩʪʨʦʝʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʨʝʩʪʦʚʳʝ ʧʦʧʫʣʷʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʣʠʪʝʣʴʥʦ ʠ ʙʝʟ ʧʦʪʝʨʴ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʣʷ 

ʟʘʢʣʘʜʢʠ ʠʢʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʪ ʚʩʝʭ ʯʘʩʪʝʡ ʚʦʟʚʨʘʪʘ: ʧʨʠʤʝʨʥʦ ʧʦ 

25% ʦʪ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʭʦʜʘ ʠ 50% ʦʪ ʩʝʨʝʜʠʥʳ ʭʦʜʘ. ʇʦʵʪʦʤʫ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʫʯʠʪʳʚʘʪʴ 

ʧʨʘʚʠʣʦ ç25ʭ50ʭ25è ʠ ʬʘʢʪ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʦʟʨʘʩʪʥʦʡ, ʧʦʣʦʚʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨ ʚ ʀʈɻʈ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʨʘʬʠʢʦʚ ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʝʨʝʩʪʠ-

ʣʠʱʘ, ʠʟʲʷʪʠʷ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʦʨʘ ʠʢʨʳ [8]. 

ʊʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʧʦʨʮʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʨʳʙʦʚʦʜʘʤ ʚ ʫʩʪʥʦʤ ʦʙʨʘʱʝʥʠʠ 

ʖ.ʇ. ɸʣʪʫʭʦʚʳʤ, ʧʨʠ ʧʨʦʧʫʩʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʝʨʝʩʪʠʣʠʱʘ, ʧʨʠ ʠʭ ʠʟʲʷʪʠʠ 

ʜʣʷ ʮʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ ʧʨʠ ʩʙʦʨʝ ʠʢʨʳ, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʠ ʧʦʜʭʦʜʳ ʣʦʩʦʩʝʡ ʙʫʜʫʪ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ, ʟʘʢʦʥʦʤʝʨʥʳʤʠ, ʫʧʨʘʚʣʷʝʤʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʚʳʛʦʜʥʳʤʠ. 

5. ɿʘʢʣʘʜʳʚʘʪʴ ʠʢʨʫ ʛʦʨʙʫʰʠ ʠ ʚʳʧʫʩʢʘʪʴ ʝʝ ʤʘʣʴʢʦʚ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʦʠʟʤʝʨʠʤʳʭ ʩ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʚʳʧʫʩʢʘʝʤʦʡ ʢʝʪʳ. ɻʦʨʙʫʰʘ ï ʨʘʥʦʩʦʟʨʝʚʘʶʱʠʡ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʚʠʜ [9;10;3]. ʇʨʠ ʜʦ-

ʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʪʨʝʠʥʛʝ, ʚʦʟʚʨʘʪ ʝʝ ʚ ʂʫʨʠʣʴʩʢʠʝ ʨʝʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ [11;4;2;12;13], ʧʦʵʪʦʤʫ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʝʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ï ʦʛʨʦʤʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ. 
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6. ʊʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʳʚʘʪʴ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʈɻʈ ʢʝʪʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʝʸ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʣʘʥʦʤʝʨ-

ʥʦ ʠ ʤʝʪʦʜʠʯʥʦ ʚʳʧʦʣʥʷʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʦ ʯʝ-

ʰʫʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʩʚʝʜʝʥʠʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʀʈɻʈ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʨʦʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʡ ʠ ʟʘʣʦʞʝʥʥʦʡ ʠʢʨʳ. 

7. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ-ʧʷʪʠ ʣʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʤʘʩʩʦʚʦʛʦ ʤʘʨʢʠʨʦʚʘʥʠʷ ʢʝʪʳ ʠ 

ʛʦʨʙʫʰʠ. ʂ ʧʨʠʤʝʨʫ, ʢʝʪʘ, ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʚ 2019 ʛʦʜʫ ʠ ʚʳʧʫʱʝʥʥʘʷ ʚ 2020 ʛʦʜʫ, ʙʫʜʝʪ ʚʦʟʚʨʘ-

ʱʘʪʴʩʷ ʜʣʷ ʥʝʨʝʩʪʘ ʚ 2022 (2+), 2023 (3+), 2024 (4+) ʠ ʚ 2025 (5+) ʛʛ., ʘ ʛʦʨʙʫʰʘ, ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʚ 

2019, ʚʝʨʥʝʪʩʷ ʚ 2021 ʛʦʜʫ. ʊʦ ʝʩʪʴ, ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʣʦʩʦʩʝʡ, ʚʳʧʫʱʝʥʥʳʭ ʩ 

ʃʈɿ ʚ ʟʘʣʠʚʳ ʦʩʪʨʦʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘ ʧʫʪʷʭ 

ʤʠʛʨʘʮʠʡ ʠ ʥʘʛʫʣʘ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʪ ʢʘʞʜʳʭ 100 ʰʪʫʢ ʧʦʢʘʪʥʠʢʦʚ ʢʝʪʳ ʚʝʨʥʝʪʩʷ ʚʩʝʛʦ 3-

5 ʰʪʫʢ, ʘ ʦʪ 100 ʰʪʫʢ ʚʳʧʫʱʝʥʥʳʭ ʤʘʣʴʢʦʚ ʛʦʨʙʫʰʠ ʚʝʨʥʝʪʩʷ 5-7 ʰʪʫʢ ʧʦʣʦʚʦʟʨʝʣʳʭ ʨʳʙ. 

ʆʪʦʣʠʪʥʦʝ ʤʘʨʢʠʨʦʚʘʥʠʝ ï ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʚʦʟʚʨʘʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʶʱʝʡʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʩʝʛʦʜʥʷ, ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʨʠ-

ʥʠʤʘʝʪ ʚʦʟʚʨʘʪ ʢʝʪʳ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʲʷʪʠʷ) ʨʘʚʥʳʤ 1,5% ʜʣʷ ʚʩʝʭ ʉʘʭʘʣʠʥʩʢʠʭ ʃʈɿ, ʟʘʥʠʤʘʶ-

ʱʠʭʩʷ ʧʘʩʪʙʠʱʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʦʡ, ʧʨʠ ʚʳʧʫʩʢʝ ʤʦʣʦʜʠ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʥʝ ʤʝʥʝʝ 1 ʛ [14]. ʂʨʦ-

ʤʝ ʪʦʛʦ, ʤʘʨʢʠʨʦʚʘʥʠʝ ʦʪʦʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʨʪʠʬʠ-

ʢʘʮʠʠ ʧʨʦʤʳʩʣʘ. 

8. ʉʝʨʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʤʳʩʝʣ. ɼʣʷ ʦʩʚʦʝʥʠʷ ʨʳʥʢʘ ʟʘ ʨʫʙʝʞʦʤ ʚ ʙʣʠʞʘʡʰʠʝ 10 ʣʝʪ, ʧʨʦ-

ʚʝʜʝʥʠʝ ʩʝʨʪʠʬʠʢʘʮʠʠ ʣʦʩʦʩʝʚʦʛʦ ʧʨʦʤʳʩʣʘ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ. ʇʨʦʮʝʜʫʨʘ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ, ʝʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʷʜ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

(FIP), ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʇɹɸ) ʚʩʝʭ ʨʳʙ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʫʣʦʚʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ 10-15 ʧʦʩʣʝʜʥʠʭ ʣʝʪ; ʜʘʥʥʳʝ ʦ ʟʘʧʦʣʥʷʝʤʦʩʪʠ ʨʝʢ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ [15]. 

9. ʇʨʠ ʥʘʣʠʯʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ (ʦʟʝʨ) ʚʦʟʤʦʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦ-

ʜʠ ʥʘ ʠʭ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʨʦʜʥʳʡ ʪʨʦʬʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʧʦ ʧʦʜʨʘʱʠʚʘʥʠʶ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʠ ʢʝʪʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦ-

ʜʦʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʉʂʊʋ ʌɸʈ ʠ ʉʘʭʘʣʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çɻʣʘʚʨʳʙʚʦʜè. ɼʘʥʥʳʤ ʦʧʳʪʥʳʤ ʨʘ-

ʙʦʪʘʤ ʜʦʣʞʝʥ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʦʙʩʪʦʷʪʝʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʩʣʦʞʠʣʠʩʴ ʚ ʚʦʜʦʝʤʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɼʣʷ ʵʪʦʛʦ ʣʫʯʰʝ ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʝʤʥʦʡ ʝʤʢʦʩʪʠ ʚʦʜʦʝʤʘ ʠ ʝʛʦ ʪʨʦʬʠʯʝʩʢʦʡ ʙʘʟʳ. 

ʇʨʠʥʮʠʧ çʩʥʘʯʘʣʘ ʩʜʝʣʘʝʤ ï ʧʦʪʦʤ ʧʦʜʫʤʘʝʤè ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʧʨʠʝʤʣʝʤ ʠ ʩʦʧʨʷʞʝʥ ʩ 

ʙʦʣʴʰʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ. 

10. ʇʣʘʥʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʪʘʣʠ ʠʭ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ 

ʠ ʦʙʩʫʞʜʘʪʴ ʩ ʵʢʩʧʝʨʪʘʤʠ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʪʝʨʴ ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ. ʅʝʜʦʧʫʩʪʠʤʦ ʢʦʧʠʨʦʚʘʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʯʫʞʦʛʦ ʦʧʳʪʘ, ʥʦ ʠ ʩʚʦʝʛʦ, ʧʫʩʪʴ ʜʘʞʝ ʠ ʚʝʩʴʤʘ ʫʩʧʝʰʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ 

ʫʩʣʦʚʠʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʠ ʥʘ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʃʈɿ ʦʪʣʠʯʘʶʪʩʷ ʜʠʘʤʝʪʨʘʣʴʥʦ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ. 

11. ʋʯʠʪʳʚʘʪʴ ʵʢʦʪʠʧ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʬʦʨʤ ʦʩʝʥʥʝʡ ʢʝʪʳ ï ʦʟʝʨʥʦʡ ʠ 

ʨʝʯʥʦʡ ʧʨʠ ʝʸ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ. ʆʟʝʨʥʘʷ ʬʦʨʤʘ ʢʝʪʳ ʩʧʝʮʠʬʠʯʥʘ ʧʦ ʩʚʦʠʤ ʧʨʝʜʧʦʯʪʝ-

ʥʠʷʤ ʚ ʚʳʙʦʨʝ ʥʝʨʝʩʪʠʣʠʱ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʝʝ ʥʫʞʜʘʶʪʩʷ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʨʝʙʳʚʘʥʠʠ ʚ ʧʨʝʩʥʦʚʦʜ-

ʥʦʤ ʚʦʜʦʝʤʝ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ; ʤʦʣʦʜʴ ʦʟʝʨʥʦʡ ʢʝʪʳ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʦʢʦʣʦ ʤʝʩʷ-

ʮʘ ʥʘʛʫʣʠʚʘʝʪʩʷ ʚ ʦʟʝʨʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʨʤʦʚʫʶ ʙʘʟʫ. ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʧʨʷʤʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʠ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʨʘʟʚʝʜʝʥʠʝ ʦʟʝʨʥʦʛʦ 

ʵʢʦʪʠʧʘ ʢʝʪʳ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ çʧʝʨʚʦʩʦʨʪʥʦʩʪʠè ʢʝʪʳ, ʟʘʭʦʜʷʱʝʡ ʚ ʦʟʝʨʦ ʜʣʷ ʧʨʝʜʥʝʨʝʩʪʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. 

12. ʇʨʦʚʝʩʪʠ ʠʣʠ ʟʘʢʘʟʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘ ʫʧʠʪʘʥʥʦʩʪʠ ʫ ʤʦʣʦʜʠ ʢʝʪʳ ʠ ʛʦʨʙʫʰʠ ʧʨʠ ʚʳʧʫʩʢʝ ʩ ʃʈɿ, ʫʚʷʟʘʚ ʠʭ ʩ ʜʦʣʝʡ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʚʦʟʚʨʘʪʘ ʠ ʩʪʝʧʝʥʴʶ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʩʤʦʣʪʠʬʠʢʘʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʦʢʫʧʠʪʩʷ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʩʘʤʳʝ ʦʯʝʚʠʜʥʳʝ çʚʳʛʦʜʳè ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ çɸʢʚʘʢʫʣʴʪʫʨʘè: 

 

1. ʋʯʠʪʳʚʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʛʫʣʘ ʤʦʣʦʜʠ ʢʝʪʳ ʚ ʨʘʡʦʥʝ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʂʫʡʙʳʰʝʚʩʢʦʤ ʟʘʣʠʚʝ [1;16;3], ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʙʠʦʪʝʭʥʠʢʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʛʦʨʙʫʰʠ ʠ ʢʝʪʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʳʙʦʚʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʘʞʜʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʮʠʢʣʘ, ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʧʨʦʤʳʩʣʦʚʳʡ ʚʦʟʚʨʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ, ʢʘʢ ʤʠʥʠʤʫʤ ʨʘʚʥʳʡ 

3-5%, ʛʦʨʙʫʰʠ ï 5-7% ʠ ʙʦʣʴʰʝ. ʇʨʦʤʳʩʣʦʚʳʡ ʚʦʟʚʨʘʪ ʧʦ ʢʝʪʝ 3-5% ï ʵʪʦ ʦʪ 97,5 ʜʦ 162,5 ʪʦʥʥ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 3,25 ʢʛ, ʦʪ ʢʘʞʜʦʛʦ ʚʳʧʫʱʝʥʥʦʛʦ ʤʠʣʣʠʦʥʘ ʤʘʣʴʢʦʚ. ɸ ʦʪ ʢʘʞ-

ʜʦʛʦ ʚʳʧʫʱʝʥʥʦʛʦ ʤʠʣʣʠʦʥʘ ʤʘʣʴʢʦʚ ʛʦʨʙʫʰʠ, 5-7% ʚʦʟʚʨʘʪ ʧʦʟʚʦʣʷʝʪ ʚʳʣʘʚʣʠʚʘʪʴ ʦʪ 67,5 ʜʦ 

94,5 ʪʦʥʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 1,35 ʢʛ. 

2. ʉʦʙʣʶʜʝʥʠʝ ʙʠʦʪʝʭʥʠʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ (ʥʘ 38-44%), ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʱʝʥʥʳʭ ʤʘʣʴʢʦʚ (ʥʘ 10-15%). ɺ ʧʝʨʠʦʜ ʧʨʦ-

ʚʝʜʝʥʠʷ ʧʫʪʠʥʥʳʭ ʨʘʙʦʪ ʧʦ ʩʙʦʨʫ ʠʢʨʳ ʢʝʪʳ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʩʦʙʣʶʜʝʥʠʷ ʙʠʦʪʝʭʥʠʢʠ ʠ ʩʦʟʜʘ-

ʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʦʪ ʢʘʞʜʦʡ ʚʳʜʝʣʝʥʥʦʡ ʜʣʷ ʠʟʲʷʪʠʷ ʪʦʥʥʳ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʣʫʯʘʶʪ: 80 ʰʪʫʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʩʙʦʨʫ ʠʢʨʳ (ʧʦ 40 ʰʪʫʢ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ) ʦʪ ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ 20,0 ʢʛ ʠʢʨʳ-ʩʳʨʮʘ ʠʣʠ ʩʦʙʨʘʪʴ 102,0 ʪʳʩ. ʰʪ. ʞʠʚʦʡ ʩʚʝ-

ʞʝʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ. ʉʦʙʣʶʜʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʳʙʦ-

ʚʦʜʥʦʛʦ ʮʠʢʣʘ ʚ ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ, 

ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 100,0-150,0 ʪʳʩ. ʰʪ. ʤʘʣʴʢʦʚ ʩʚʝʨʭ ʢʘʞʜʦʛʦ ʚʳʧʫʱʝʥʥʦʛʦ ʤʠʣ-

ʣʠʦʥʘ [5]. 

3. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʙʠʦʪʝʭʥʠʯʝʩʢʦʡ ʮʝʧʦʯ-

ʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʠ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʵʤʙʨʠʦʥʘʣʴʥʦʤ, ʣʠʯʠʥʦʯʥʦʤ ʠ ʤʘʣʴʢʦʚʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʘ 

ʵʪʦ ʜʘʞʝ ʙʦʣʝʝ ʚʳʛʦʜʥʦ, ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʱʝʥʥʳʭ ʤʘʣʴʢʦʚ. çʃʠʰʥʶʶè ʧʨʦʜʫʢ-

ʮʠʶ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʳʛʦʜʥʦ ʧʨʦʜʘʪʴ (ʵʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʢʨʘ-ʩʳʨʝʮ, ʩʚʝʞʝʦʧʣʦʜʦʪʚʦʨʝʥʥʘʷ ʠʢʨʘ, 

ʠʢʨʘ ʥʘ ʩʪʘʜʠʠ ʧʠʛʤʝʥʪʘʮʠʠ ʛʣʘʟ, ʣʠʯʠʥʢʠ ʠ ʤʘʣʴʢʠ) ʠʣʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʚʳʨʘʩʪʠʪʴ, ʚʳʧʫʩʪʠʪʴ ʠ ʜʦʞʜʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘ-

ʪʘ. ʂʘʯʝʩʪʚʝʥʥʘʷ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʥʦʮʝʥʥʘʷ, ʟʜʦʨʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴ-

ʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʦʟʚʨʘʪ ʚ ʰʪʫʢʘʭ ʠ ʪʦʥʥʘʭ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʪʦʚʘʨʥʳʝ ʢʘʯʝʩʪʚʘ ʨʳʙ 

ʚ ʚʦʟʚʨʘʪʝ, ʪʘʢʠʝ ʢʘʢ ʚʥʝʰʥʠʡ ʚʠʜ, ʫʧʠʪʘʥʥʦʩʪʴ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʮʚʝʪ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʜʨʫʛʠʝ 

[17;4]. 

4. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʩʥʦʚ ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʪʦʬʠʣʴʥʳʭ ʣʦʩʦʩʝʚʳʭ ʨʳʙ, ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʢ ʩʨʦʢʦʚ ʩʙʦʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʢʨʳ ʜʣʷ ʟʘʢʣʘʜʢʠ, ʪʘʢ ʠ ʩʨʦʢʦʚ ʠ ʦʙʲʝ-

ʤʦʚ ʨʳʙʦʜʦʙʳʯʠ, ʨʳʙʦʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. ʕʪʦ ʦʜʠʥ ʠʟ ʤʦʱʥʳʭ ʨʳʯʘʛʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. 

ʀʪʘʢ, ʤʳ ʧʨʠʚʝʣʠ ʜʶʞʠʥʫ, ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬɻ-

ʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʯʘʩʪʴ ʦʯʝʚʠʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

çʚʳʛʦʜè ʦʪ ʛʨʘʤʦʪʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʨʘʟʚʝʜʝ-

ʥʠʶ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. ʂʦʥʝʯʥʦ, ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʜʘ ʠ çʚʳʛʦʜè ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʥʦ ʠ ʪʝʭ, 

ʯʪʦ ʚʢʣʶʯʝʥʳ ʚ ʩʪʘʪʴʶ, ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʃʈɿ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʣʦʩʦʩʝʡ. 

ʅʝʨʝʰʝʥʥʳʤ ʦʩʪʘʣʩʷ ʦʜʠʥ ʚʦʧʨʦʩ ï ʘ ʯʪʦ ʤʝʰʘʝʪ ʨʳʙʦʚʦʜʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʦʙʠʚʘʪʴʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʨʘʙʦʪʳ: ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ, ʩʥʠʞʝʥʠʷ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʜʥʦʛʦ ʤʘʣʴʢʘ, ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʨʤʦʚ, ʦʧʪʠʤʠʟʘ-

ʮʠʶ ʟʘʪʨʘʪ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʪʦʧʣʠʚʦ, ʣʶʜʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ï ʵʪʦ ʥʝʛʨʘʤʦʪʥʳʝ, ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʠ ʙʝʟʦʪ-

ʚʝʪʩʪʚʝʥʥʳʝ ʢʘʜʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʙʣʶʜʘʶʪ ʙʠʦʪʝʭʥʠʢʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙ ʠ ʙʝʟʜʫʤ-

ʥʦ ʩʦʚʝʨʰʘʶʪ ʧʦʨʦʡ ʥʝʧʦʧʨʘʚʠʤʳʝ ʦʰʠʙʢʠ [18;19;20]. ɼʦʚʝʨʠʚ ʪʘʢʦʝ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʠ ʜʦʨʦʛʦʩʪʦ-

ʷʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ çɸʢʚʘʢʫʣʴʪʫʨʘè, ʩʧʝʮʠʘʣʠʩʪʫ, ʥʝ ʦʙʣʘʜʘʶʱʝʤʫ ʦʧʳʪʦʤ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʚʣʘʜʝʣʝʮ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʟʘʚʝʜʦʤʦ, ʜʦʙʨʦʚʦʣʴʥʦ ʦʙʨʝʢʘʝʪ ʩʚʦʝ ʜʝʣʦ ʥʘ ʧʦʪʝʨʠ, 

ʧʦʨʦʡ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ. ʂʨʦʤʝ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʙʝʟʛʨʘʤʦʪ-

ʥʳʭ ʨʳʙʦʚʦʜʦʚ ʚ ʩʣʦʞʠʚʰʝʝʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʘʨʝʥʜʦʚʘʥʥʳʭ ʚʦʜʦʪʦʢʘʭ ʠ ʚʦʜʦʝʤʘʭ 
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ʯʨʝʚʘʪʦ ʥʝʦʙʨʘʪʠʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʤʘʩʰʪʘʙʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʤʝʪʴ 

ʭʘʨʘʢʪʝʨ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ. 

ɺʣʘʜʝʣʝʮ ʙʠʟʥʝʩʘ ʜʦʣʞʝʥ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʦʰʠʙʢʠ ʠ ʥʘʨʫʰʝʥʠʷ, ʥʝʛʨʘ-

ʤʦʪʥʳʝ ʜʝʡʩʪʚʠʷ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʝ çʩʧʝʮʠʘʣʠʩʪʦʚè-ʨʳʙʦʚʦʜʦʚ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʦʜʷʪ ʢ ʦʜʥʦʤʫ ï ʢʘ-

ʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʧʨʝʫʩʧʝʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʨʳʙʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʤ ʣʦʩʦʩʝʚʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʛʨʘʤʦʪʥʦʝ ʚʝʜʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ çɸʢʚʘʢʫʣʴʪʫʨʘè ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʠ ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 
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The article, based on the personal experience of the authors, presents practical recommendations 

for optimizing work in the direction of aquaculture (fish farming) for private fish breeding enterprises 

engaged in artificial reproduction and pasture fish farming in the conditions of about. Iturup, which is 

part of the southern group of the Great ridge of the Kuril Islands. In recent years, more than 10 private 

salmon hatcheries have been commissioned and operate on Iturup. The economic effect of the operation 

of the built fish hatcheries can be significantly improved using a biological approach and practical rec-

ommendations of professionals. 
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ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ, e-mail: va.lentina97@yandex.ru; ivashko@krc.karelia.ru 

 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ, ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ ʵʬʬʝʢʪ ʦʪ ʠʥʥʦʚʘʮʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʠʦʥʝʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʩʧʝʭʘ ʧʠʣʦʪʥʳʭ ʚʥʝʜʨʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ. 

 
ɺʚʝʜʝʥʠʝ 

 

ʆʪʨʘʩʣʴ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʜʦ ʩʠʭ ʧʦʨ ʠʤʝʝʪ ʝʛʦ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʯʝʨʪʳ: ʚʳʩʦʢʠʝ ʨʠʩʢʠ, ʥʠʟʢʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʨʫʜʘ, ʟʘʯʘʩʪʫʶ ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʦʙʝʱʘʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ: ʤʠʥʠʘ-

ʪʁ ʨʠʟʘʮʠʷ, ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʚʩʝʭ ʩʬʝʨ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʀʥʪʝʨʥʝʪ, ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʨ.) ʫʞʝ ʠʟʤʝʥʠʣʠ ʤʥʦʛʠʝ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʦʪʨʘʩʣʠ. ʆʪʜʝʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʳʙʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʫʞʝ ʦʪʣʠʯʘ-

ʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʨʳʥʦʢ çʫʤʥʦʛʦè ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʠʣ 10-15 

ʤʣʨʜ. $, ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʨʳʥʦʢ çʪʦʯʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘè (precision aquaculture), ʢʦʪʦ-

ʨʳʡ ʫʞʝ ʥʘʙʠʨʘʝʪ 398 ʤʣʥ.$ [1]. ɿʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ (çʞʫʨʥʘʣ ʨʳʙʦʚʦʜʘè), ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪ-

ʨʦʚ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ, ʥʝ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʟʤʝʥʝʥʠʷ ʥʘʣʘʞʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʷʶʪ ʠʤʝʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ, ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʪʴ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʮʝʣʳʡ ʨʷʜ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʦʜʥʘʢʦ ʙʫʜʫʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʢʦʥʮʝʧʮʠʠ çɸʢʚʘʢʫʣʴʪʫʨʘ 4.0è [2]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʟʚʘʥʦ 

ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʩʪʦʡʯʠʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʢʦʨʤʣʝ-

ʥʠʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʷʜʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʡ AC ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

 
ʆʙʣʘʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

 
ʇʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦ-

ʥʷʪʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʠ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʨʘ-

ʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʢʫ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʜʨ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʨʳʙʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʥʘ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʜʝʨʞʠʚʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʠʟʢʠʤ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝʤ ʀʥʪʝʨʥʝʪ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ ʭʦʟʷʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴʶ ʨʫʢʦʚʦʜʠ-

ʪʝʣʝʡ ʠ ʚʣʘʜʝʣʴʮʝʚ ʧʨʝʜʧʨʠʷʪʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦ ʩʠʭ ʧʦʨ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʚʳʯʥʳʝ, ʥʦ ʫʩʪʘʨʝʚʰʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʠ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʵʪʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʘʢʞʝ ʥʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʚ ʯʘʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʦʧʦʚʝʱʝʥʠʡ ʧʦ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʘʪʯʠʢʘʤʠ, ʩʨʝʜʩʪʚ ʘʥʘʣʠʟʘ. 

ʇʨʠʤʝʨʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʘʢʚʘʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ çʦʙʣʘʯʥʘʷè 

ʧʨʦʛʨʘʤʤʘ FishWeb [3], ʢʦʪʦʨʘʷ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʛʦ ʧʨʦʝʢʪʘ çCross Border Business Opportunities Creation Empowered by Modern IT and IoT 

Technologies (KA4033)è [4] ʧʨʦʛʨʘʤʤʳ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʂʘʨʝʣʠʷè (CBC Karelia 

[5]). ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʘʢʚʘ-

ʢʫʣʴʪʫʨʳ. ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ FishWeb ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ ʦʧʝʨʘʮʠʡ ʨʳʙʦʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʙʦʨʦʚ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʜʨ. ʉʠʩʪʝʤʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʯʘ-

ʩʪʠʯʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ, ʠʥʪʝʛʨʠʨʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ: ʧʦʜʩʠʩʪʝʤ çɾʫʨʥʘʣ ʨʳʙʦʚʦʜʘè, 

çʈʫʢʦʚʦʜʠʪʝʣʴè, çʆʙʦʨʫʜʦʚʘʥʠʝè ʠ ʜʨʫʛʠʭ. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ, 

ʥʘʧʨʠʤʝʨ, ʚ [6], [7] ʠ [8].  

 
ʉʝʥʩʦʨʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

 
ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ð ʵʪʦ 

ʩʝʥʩʦʨʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʵʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʜʣʷ ʋɿɺ, ʛʜʝ ʚʦʜʦʧʦʜ-

ʛʦʪʦʚʢʘ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ, ʦʜʥʘʢʦ ʠ ʥʘ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚʝʜʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦ-

ʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʥʘ 

ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʨʘʟʥʦʨʦʜʥʳʝ ʩʝʥʩʦʨʳ (ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʲʝʤʘ ʨʘʩ-

ʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʘʤʤʠʘʢʘ, ʩʦʣʝʥʦʩʪʠ, pH) (ʩʤ. [9, 10, 11, 12]). ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʪʯʠʢʠ ʜʝʣʘʶʪ-

ʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʝʥʩʦʨʦʚ ʠ ʙʣʦʢʘ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ. ɼʣʷ ʩʚʷʟʠ ʩ ʙʣʦʢʦʤ ʧʨʠʝʤʘ ʜʘʥʥʳʭ (ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴ-

ʶʪʝʨ [13]) ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ LoRa ([14]), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʝ, ʙʦʣʴʰʫʶ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʢʨʳʪʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ (ʩ ʟʘʜʝʨʞʢʘʤʠ ʧʦʨʷʜʢʘ 5-10 ʩʝʢʫʥʜ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʠ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ), ʘ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʦʙʣʘʯʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʇʨʠ ʵʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʵʢʩʪʨʝʥʥʳʭ ʦʧʦʚʝʱʝʥʠʡ ʧʦ ʪʝʣʝʬʦʥʫ, ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʆʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʦʣʝʟʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʦʪ ʘʚʘʨʠʡ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ ʧʨʦʜʫʢʮʠʠ. 
 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

 
ʆʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷ-

ʪʠʝʤ ʘʢʚʘʢʫʣʴʪʫʨʳ ð ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (ʘʥʛʣ. 

augmented reality, AR) ð ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʠʷ ʚ ʧʦʣʝ ʚʦʩʧʨʠʷʪʠʷ ʣʶʙʳʭ ʩʝʥʩʦʨʥʳʭ ʜʘʥʥʳʭ 

(ʦʙʳʯʥʦ ʚʠʟʫʘʣʴʥʳʭ) ʩ ʮʝʣʴʶ ʜʦʧʦʣʥʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ ʦʢʨʫʞʝʥʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ.  

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʥʝʜʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʦ-

ʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ [15]. ʀʩ-

ʭʦʜʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʧʦʩʣʫʞʠʣʘ ʪʦʣʯʢʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʪʦʨʚʘʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʨʳʙʦʚʦʜʘ ʥʘ ʭʦʟʷʡʩʪʚʝ) ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥ-
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ʥʳʭ ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʙʣʘʯʥʫʶ ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʜ ʨʫʢʦʡ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʥʠʢʘʤ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʪʝʢʫʱʝʡ ʥʘʚʝʩʢʝ 

ʨʳʙʳ, ʨʝʞʠʤʝ ʢʦʨʤʣʝʥʠʷ ʠ ʜʨ.), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʘ ʟʘʪʨʫʜʥʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣ-

ʥʷʪʴ ʨʘʙʦʯʠʝ ʦʧʝʨʘʮʠʠ ʠ ʨʠʩʢʦʤ ʫʪʦʧʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʯʢʦʚ ʩ ʧʦʜ-

ʜʝʨʞʢʦʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʚ ʯʘʩʪʥʦʩʪʠ, Google Glass Enterprise Edition 2), ʦʙʣʘʜʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʳ ʠ ʧʳʣʠ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʯʝʛʦ ʜʘʥʥʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʨʷʤʦ ʥʘ ʩʪʝʢʣʝ ʦʯʢʦʚ. ʄʝʪʦʜʳ ʦʧʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʩʝʥʩʦʨʥʦʤ ʙʣʦʢʝ, ʠ ʟʘʛʨʫʟʢʠ ʠʭ 

ʚ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʧʨʦʝʢʮʠʦʥʥʦʛʦ ʜʠʩʧʣʝʷ, ʢʦʪʦ-

ʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʜʝʪʘʣʠ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʧʨʫʜʘ ʨʫʢʦʡ ʠʣʠ ʚʟʛʣʷʜʦʤ. ʇʨʠ ʵʪʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʛʦʣʦʩ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʞʝʩʪ ʨʫʢʠ ʠ ʚʟʛʣʷʜ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, ʟʘʧʨʦʩʦʚ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʛʨʘʬʠʢʘʤʠ ʜʘʥʥʳʭ ʠ ʪʝʧʣʦʚʳʤʠ ʢʘʨʪʘʤʠ). ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ çʚʟʛʣʷʜ ʠ ʛʦʣʦʩè, ʯʪʦʙʳ ʟʘʧʫʩʢʘʪʴ ʛʨʘʬʠʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʫʜʘ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠʤʠ ʩ ʧʦ-

ʤʦʱʴʶ ʞʝʩʪʦʚ ʨʫʢ. 
 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʦʙʲʝʤʳ ʩʦ-

ʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʧʦʣʫʯʠʚʰʠʝ ʨʘʟʚʠʪʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ɺ ʨʘʙʦʪʝ [16] ʦʧʠʩʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʤʝʪʦʜʳ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʝʜʠʢʪʠʚʥʘʷ/ʧʨʝʜʧʠʩʳʚʘʶʱʘʷ ʘʥʘʣʠʪʠʢʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʝ ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʙʦʪʝ [17]: ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ ʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ɺʠʜʝʦʘʥʘʣʠʪʠʢʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʮʝʣʳʡ ʧʣʘʩʪ ʮʝʥʥʳʭ ʜʘʥʥʳʭ [18]. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦ-

ʚʝʜʝʥʠʝʤ ʨʳʙʳ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʤʝʪʦʜʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʘʭʦʜʷʪ 

ʩʚʦʝ ʤʝʩʪʦ ʚ ʢʦʥʪʨʦʣʝ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʦʚʝʜʝʥʠʷ ʨʳʙʳ ʚ ʮʝʣʷʭ ʩʢʦʨʝʡʰʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʢʦʨʤʘ, ʢʦʥʪʨʦʣʷ ʧʝʨʠʤʝʪʨʘ ʭʦʟʷʡʩʪʚʘ/ʩʘʜʢʘ ʠ ʜʨ. 

ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big 

Data) ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (machine learning) [19], ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʠʨʘʝʤʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪ-

ʨʝʥʥʠʭ ʬʘʢʪʦʨʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʙʳ. ɺʟʘʠʤʦʩʚʷʟʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩ ʜʠ-

ʥʘʤʠʢʦʡ ʨʦʩʪʘ ʠ ʢʘʯʝʩʪʚʦʤ ʨʳʙʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 
ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʣʶʙʦʡ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʮʝʧʮʠʷ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ (digital twin): ʦʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʀʥʜʫʩʪʨʠʠ 4.0, ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʱʝʝ ʧʦʣʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ çʢʦʧʠʶè ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟ-

ʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʮʝʥʘʨʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦ-

ʛʠʡ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ [20] ʠ 

[21]. ɺ ʩʪʘʪʴʝ [22] ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʠ ʪʠʧʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʦʚʘʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʮʠʬʨʦ-

ʚʦʤ ʜʚʦʡʥʠʢʝ: ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʠʩʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ 
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ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤʳ (ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ 3D-ʤʦʜʝʣʠ), ʥʘʢʦʥʝʮ, ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʩʪʘʪʴ ʦʯʝʥʴ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ. ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪʩʷ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ, ʠ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ, 

ʚʣʠʷʶʱʝʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ ʠ ʦʮʝʥʝʥʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʜʝʡʩʪʚʠʝ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʧʨʦʠʟʦʡʜʝʪ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ - ʫʩʪʘʥʦʚʢʘ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʤʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʠ ʥʘ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʢʚʘʢʫʣʴʪʫʨʘ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʘʢʚʘʢʫʣʴʪʫʨʫ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʢʦʣʦʛʠʶ, ʨʝʰʝʥʠʝ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʦʙʣʘʯʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝ-

ʩʪʚʘ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʟʘʡʤʫʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʦʪʨʘʩʣʠ ʘʢʚʘʢʫʣʴ-

ʪʫʨʳ ʠ ʩʪʘʥʫʪ ʯʘʩʪʴʶ ʢʦʥʮʝʧʮʠʠ ɸʢʚʘʢʫʣʴʪʫʨʳ 4.0 ʠ çʪʦʯʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳè. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʣʠʯʠʥʦʢ ʤʫʢʩʫʥʘ Coregonus muksun ʩ ʧʝʨʚʳʭ 
ʜʥʝʡ ʧʠʪʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʨʤʘʭ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʨʳʙʥʫʶ ʤʫʢʫ ʠ ʨʳʙʠʡ ʞʠʨ (ʢʦʥʪʨʦʣʴ), ʘ ʚʦ ʚʪʦʨʦʤ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʟʘʤʝʥʝʥʳ ʥʘ ʩʦʝʚʳʡ 

ʙʝʣʢʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ʠ ʣʴʥʷʥʦʝ ʤʘʩʣʦ (ʦʧʳʪ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʣʦʜʴ ʤʫʢʩʫʥʘ, ʚʳʨʘʱʝʥʥʘʷ ʥʘ 

ʦʧʳʪʥʦʤ ʢʦʨʤʝ, ʧʦ ʨʦʩʪʫ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʝ ʫʩʪʫʧʘʣʘ ʩʚʝʨʩʪʥʠʢʘʤ, ʧʦʣʫʯʘʚʰʠʤ ʢʦʥʪʨʦʣʴʥʫʶ 

ʜʠʝʪʫ. ʇʨʦʚʝʜʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʣʦʜʠ ʠʟ ʦʧʳʪʘ ʧʦʢʘʟʘʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʨʝʜʝʣʴʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ï ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʦʡ (0,9 %), ʜʦʢʦʟʘʛʝʢʩʘʝʥʦ-

ʚʦʡ (5,0 %) ʠ ʘʨʘʭʠʜʦʥʦʚʦʡ (2,2), ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʢʦʨʤʝ (ʤʝʥʝʝ 0,5 %), ʯʪʦ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʯʠʥʦʢ ʩʠʛʦʚʳʭ ʢ ʠʭ ʩʠʥʪʝʟʫ. 

 

ʅʘʙʣʶʜʘʚʰʠʡʩʷ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʜʝʬʠʮʠʪʦʤ ʠ ʫʜʦʨʦʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ï ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʨʳʙʴʝʛʦ ʞʠʨʘ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʳʭ 

ʢʦʨʤʦʚ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʦʩʦʙʝʥʥʦ ʩʪʘʨʪʦʚʳʭ, ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʦʚ 

ʠ ʣʠʧʠʜʦʚ, ʙʣʠʟʢʠʭ, ʧʦ ʩʚʦʠʤ ʧʠʪʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʩʪʫʧʠʪʴ ʟʘʤʝʥʠʪʝʣʷʤʠ 

ʨʳʙʥʦʡ ʤʫʢʠ ʚ ʢʦʨʤʘʭ ʨʘʥʥʝʡ ʤʦʣʦʜʠ ʨʳʙ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʪʝʠʥ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, 

ʩʦʧʦʩʪʘʚʠʤʳʡ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʫʨʦʚʥʶ ʙʝʣʢʘ, ʥʝʟʘʤʝʥʠʤʳʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ, ʚʳʩʦʢʦʤʫ ʩʦ-

ʜʝʨʞʘʥʠʶ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʜʨ.) ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʝʡ ʣʠʯʠʥʦʢ ʨʳʙ ï ʟʦʦʧʣʘʥʢʪʦʥʦʤ [1]. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʦʨʤʘʭ ʜʣʷ ʨʳʙ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʜʥʘʢʦ ʠʤ ʙʦʣʴʰʝ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʘʭ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʨʳʙ, ʯʝʤ ʚ ʩʪʘʨʪʦʚʳʭ ʠ 

ʣʠʯʠʥʦʯʥʳʭ ʢʦʨʤʘʭ, ʠʟ-ʟʘ ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʧʠʱʝʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʫ ʨʘʥʥʝʡ ʤʦʣʦʜʠ. 

ʂ ʜʦʩʪʫʧʥʳʤ ʟʘʤʝʥʠʪʝʣʷʤ ʨʳʙʴʝʛʦ ʞʠʨʘ ʚ ʢʦʨʤʘʭ ʜʣʷ ʨʘʥʥʝʡ ʤʦʣʦʜʠ ʨʳʙ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʩʬʦʣʠʧʠʜʳ ʠ ʤʘʩʣʘ. ʌʦʩʬʦʣʠʧʠʜʳ ʚ ʮʝʣʦʤ ʧʨʠʟʥʘʥʳ ʥʝʟʘʤʝʥʠʤʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ ʨʘʥʥʝʡ ʤʦʣʦʜʠ ʨʳʙ [2], ʘ ʩʨʝʜʠ ʤʘʩʝʣ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʳʩʪʫʧʘʝʪ ʣʴʥʷʥʦʝ, ʷʚʣʷʶʱʝʝʩʷ ʣʠʜʝʨʦʤ 

ʩʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʦ ʩʦʜʝʨʞʘʥʠʶ n-3 ʢʠʩʣʦʪ. ʅʘ ʜʦʣʶ ʧʦʩʣʝʜʥʠʭ ʚ ʣʴʥʷʥʦʤ ʤʘʩʣʝ ʧʨʠʭʦʜʠʪ-

ʩʷ ʜʦ 53% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʥʩʢʦʡ, ʣʠʥʦʣʝʥʦʚʦʡ 

(18:3 n-3, ALK), ʢʠʩʣʦʪʦʡ n-3 ʨʷʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙ ʚ ʨʘʥʥʝʤ 

ʦʥʪʦʛʝʥʝʟʝ, ʦʩʦʙʝʥʥʦ ʦʙʠʪʘʶʱʠʭ ʚ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʦʥʝʥʘʩʳʱʝʥʥʳʝ ʜʣʠʥ-

ʥʦʮʝʧʦʯʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʘʷ (20:5 n-3, EPA) ʠ ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʚʘʷ (22:6 

n-3, DHA), ʩʯʠʪʘʶʱʠʝʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ. ɼʘʥʥʳʝ ʢʠʩʣʦʪʳ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫ ʣʠʯʠʥʦʢ ʤʦʨ-

ʩʢʠʭ ʨʳʙ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʵʥʜʦʛʝʥʥʦ, ʣʠʙʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, 

ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ [3]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ ʙʝʟ ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʨʳʙʴ-

ʝʛʦ ʞʠʨʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʩʠʛʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʥʘ ʧʨʠʤʝʨʝ ʤʫʢʩʫʥʘ Coregonus muksun; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʥʥʠʭ ʣʠʯʠʥʦʢ ʤʫʢʩʫʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʚʳʩʦʢʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪʘʭ ʟʘ ʩʯʝʪ ʵʥʜʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʘ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʙʦʪʳ ʧʦ ʠʩʧʳʪʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ ʜʣʷ ʩʠʛʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʨʦ-

ʚʦʜʠʣʠ ʥʘ ʨʳʙʦʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʆʆʆ çʌʦʨʚʘʪè (ʦʟ. ʉʫʭʦʜʦʣʴʩʢʦʝ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.). ɺ ʢʘʯʝ-

ʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʮʝʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʭʪʠʦʬʘʫʥʳ ʙʦʨʝʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ï ʤʫʢʩʫʥ.  

ʃʠʯʠʥʦʢ ʤʫʢʩʫʥʘ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ (ʚʦʟʨʘʩʪ 0-1 ʩʫʪʦʢ) ʜʦ ʥʘʯʘʣʘ ʧʠʪʘʥʠʷ ʨʘʩʩʘʞʠʚʘʣʠ 

ʧʦʰʪʫʯʥʦ ʧʦ 600 ʵʢʟ. (12 ʵʢʟ./ʣ) ʚ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘ ʦʙʲʝʤʦʤ 65 ʣ (ʬʘʢʪʠʯʝʩʢʠʡ 

ʦʙʲʝʤ ʚʦʜʳ 50 ʣ) ʩ ʢʨʫʛʦʚʳʤ ʪʦʢʦʤ ʚʦʜʳ ʠ ʚʦʜʦʦʙʤʝʥʥʦʤ 3 ʨʘʟʘ ʚ ʯʘʩ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʤʦ-

ʤʝʥʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʨʘʚʥʷʣʘʩʴ 5,9Üʉ, ʆ2 ï 11,2 ʤʛ/ʣ, ʥʘʩʳʱʝʥʥʦʩʪʴ 90%.  

ɾʠʚʦʡ ʢʦʨʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ, ʣʠʯʠʥʢʠ ʧʦʣʫʯʘʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʝ ʜʠʝʪʳ. ʂ ʧʦʜʢʘʨʤʣʠʚʘʥʠʶ ʧʨʠʩʪʫʧʘʣʠ ʚ ʜʝʥʴ ʧʦʩʘʜʢʠ, ʢʦʨʤ ʜʘʚʘʣʠ ʢʘʞʜʳʡ ʯʘʩ ʩ 8 ʜʦ 22 
ʯ. ɺ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʢʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʟʙʳʪʢʦʤ, ʜʘʣʝʝ ʨʘʩʯʝʪ ʩʫʪʦʯʥʳʭ ʥʦʨʤ ʢʦʨʤʘ ʠ 

ʫʭʦʜ ʟʘ ʤʦʣʦʜʴʶ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɻʦʩʅʀʆʈʍ [4]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ 

ʚʳʩʪʫʧʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʠʝʪʳ ʜʣʷ ʩʠʛʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʢʚʘ-

ʢʫʣʴʪʫʨʳ ɻʦʩʅʀʆʈʍ [5]. ʉʦʩʪʘʚ ʢʦʨʤʦʚ ʠ ʠʭ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ  

ʜʣʷ ʩʠʛʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʠ ʠʭ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ 

 

ʂʦʤʧʦʥʝʥʪ ʇʨʦʠʟʚʦʜʠʪʝʣʴ 
ʂʦʨʤ, ˉ 

1 4 

ʈʳʙʥʘʷ ʤʫʢʘ  ɸʆ çɸʪʣʘʥʪʨʳʙʬʣʦʪè, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ ǒ Ĭ 

ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʆʆʆ çɻʠʧʨʦʙʠʦʩʠʥʪʝʟè, ʛ. ʄʦʩʢʚʘ ǒ ǒ 

ʉʫʭʦʡ ʙʝʣʦʢ ʷʡʮʘ ɸʆ çʇʪʠʮʝʬʘʙʨʠʢʘ ʈʦʩʢʘʨè, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ. ǒ ǒ 

ʉʦʝʚʳʡ ʢʦʨʤʦʚʦʡ  

ʢʦʥʮʝʥʪʨʘʪ çʇʨʦʪʝʬʠʜè 
ɿɸʆ çʇʘʨʪʥʝʨ-ʄè, ʂʘʣʫʞʩʢʘʷ ʦʙʣ. 

Ĭ ǒ 

ʌʦʩʬʦʣʠʧʠʜʳ ʩʦʝʚʳʝ ʆʆʆ çʎʝʥʪʨ ʩʦʷè, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ǒ ǒ 

ʈʳʙʠʡ ʞʠʨ ʆʆʆ çɸʣʴʬʘ-ʚʝʪʘ.ʢʦʤè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ǒ Ĭ 

ʃʴʥʷʥʦʝ ʤʘʩʣʦ çɹʠʟʥʝʩʦʡʣè, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ. Ĭ ǒ 

ʇʨʦʪʝʠʥ, %  56 57 

ɾʠʨ, %  12 11 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʨʦʩʪʦʤ ʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʫʪʦʯʥʳʭ 

ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʨʘʟ ʚ ʥʝʜʝʣʶ ʧʨʦʚʦʜʠʣʠ ʨʝʛʫʣʷʨʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʣʦʚʳ ʠ ʚʟʚʝʰʠʚʘʥʠʷ ʥʝ-

ʙʦʣʴʰʠʭ ʚʳʙʦʨʦʢ ʤʦʣʦʜʠ ʤʫʢʩʫʥʘ (ʧʦ 15 ʵʢʟ.) ʠʟ ʙʘʩʩʝʡʥʦʚ. ɺ ʢʦʥʮʝ ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʘʩʩʘ 

ʚʩʝʡ ʨʳʙʳ, ʠ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʣʠʯʠʥʦʢ ʜʣʷ ʘʥʘʣʠʟʦʚ ï ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ, ʛʝ-

ʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ (ʉʉʇ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ɺʠʥʙʝʨʛʘ [6] (1). 

 

˞˞˜ ρzππ                                                                     (1) 

 

ʉʉʇ ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ; 

W1 ï ʥʘʯʘʣʴʥʘʷ ʤʘʩʩʘ; 

W2 ï ʢʦʥʝʯʥʘʷ ʤʘʩʩʘ; 

t ï ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʪʝʣʝ ʨʳʙ ʠ ʚ ʢʦʨʤʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʌʦʣʯʫ, ʚʠʪʘʤʠʥ C ï ʤʝʪʦʜʦʤ 

ʪʠʪʨʦʚʘʥʠʷ ʵʢʩʪʨʘʢʪʘ ʚʠʪʘʤʠʥʘ ʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ ʨʝʘʢʪʠʚʦʤ ʊʠʣʴʤʘʥʩʘ [7]. ɸʥʘʣʠʟ ʣʠʧʠʜʥʦʛʦ 

ʩʦʩʪʘʚʘ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ ʠ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʚ ʆʆʆ çʄʀʇ-ɸʄʊè ʧʦ ʟʘʢʘʟʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʬʠʣʠʘʣʘ çɺʅʀʈʆè.  

ʄʘʟʢʠ ʢʨʦʚʠ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʩʧʦʩʦʙʫ ʇʘʧʧʝʥʛʝʡʤʘ ï ʢʨʘʩʠʪʝʣʴ-ʬʠʢʩʘʪʦʨ ʄʘʡ-ɻʨʶʥʚʘʣʴʜ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʢʨʘʰʠʚʘʥʠʝʤ ʘʟʫʨ-ʵʦʟʠʥʦʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ. ʏʠʩʣʦ ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ, ʦʪ-

ʨʘʞʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʤʘʟʢʘʭ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʧʨʠ ʧʦʜʩʯʝʪʝ 
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200 ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʧʨʦʮʝʥʪʘ ʚʩʪʨʝʪʠʚʰʠʭʩʷ ʥʝʟʨʝʣʳʭ ʬʦʨʤ. ʃʝʡʢʦʮʠʪʘʨ-

ʥʫʶ ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʜʩʯʝʪʝ 200 ʣʝʡʢʦʮʠʪʦʚ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʧʨʦʮʝʥʪʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʢʣʝʪʦʢ ʙʝʣʦʡ ʢʨʦʚʠ (ʣʠʤʬʦʮʠʪʳ, ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ). ʆ ʢʦʣʠʯʝʩʪʚʝ ʣʝʡ-

ʢʦʮʠʪʦʚ ʩʫʜʠʣʠ ʧʦ ʯʠʩʣʫ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ ʥʘ ʤʘʟʢʘʭ ʢʨʦʚʠ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʠ ʧʦʜʩʯʝʪʝ 500 

ʵʨʠʪʨʦʮʠʪʦʚ [8]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝ-

ʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʫʨʦʚʥʝ pÒ0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚ, ʨʦʩʪ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʤʫʢ-

ʩʫʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʤʝʣʠ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ (ʪʘʙʣ. 2). ɺ ʧʝʨʚʳʡ ʤʝʩʷʮ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʤʦʣʦʜʠ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʨʤ ʩ ʨʳʙʥʦʡ ʤʫʢʦʡ ʠ ʨʳʙʴʠʤ ʞʠʨʦʤ 

(ˉ1), ʦʜʥʘʢʦ ʧʦ ʦʢʦʥʯʘʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʩʩʘ ʤʦʣʦʜʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʫ ʣʠʯʠʥʦʢ, ʚʳ-

ʨʘʱʝʥʥʳʭ ʥʘ ʢʦʨʤʝ ʙʝʟ ʨʳʙʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ˉ4). ʇʨʠʯʠʥʦʡ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʧʦʜʨʦʱʝʥʥʦʡ ʦʪ 

70-100 ʤʛ ʤʦʣʦʜʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʣʠʯʠʥʦʢ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʯʘʣʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʫʜʢʘ [5; 9]. ʇʦʜʦʙʥʳʝ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʫʯʰʝʡ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʣʠʯʠʥʢʘʤʠ ʙʝʣʢʦʚʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʧʠʱʠ, ʩʦʜʝʨʞʘʱʝʡ ʢʨʫʧʥʳʝ ʧʝʧʪʠʜʳ, ï ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ. 

 

ʊʘʙʣʠʮʘ 2 
 

ʈʦʩʪ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʤʫʢʩʫʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

 

ʂʦʨʤ,ˉ 

ʄʘʩʩʘ ʣʠʯʠʥʦʢ, ʤʛ 
Cv, 

% 

ʉʉʇ, 

% 

ɺʳʞʠʚʘʝʤʦʩʪʴ, 

% 

ʀʭʪʠʦʤʘʩʩʘ, 

ʛ 
03.05 13.05 20.05 27.05 03.06 10.06 

5,9ÁC 7,2ÁC 8,7ÁC 9,6ÁC 12,1ÁC 13,7ÁC 

1 
6,86 

9,9 16,1 29,8 54,6 132,8 20,3 8,0 79,2 64,6 

4 9,5 15,1 25,8 47,3 136,2 18,9 8,1 82,4 69,0 

ʇʨʠʤʝʯʘʥʠʝ: Cv ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ; ʉʉʇ ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

 

ʂʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʨʘʱʝʥʥʳʭ ʨʳʙ ʦʪʨʘʞʘʝʪ ʛʝʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ. ɸʥʘʣʠʟ ʢʨʦʚʠ ʣʠʯʠʥʦʢ ʤʫʢʩʫʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 500 ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʨʦʮʝʥʪʝ ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦ-

ʮʠʪʦʚ, ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʫ ʣʠʯʠʥʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʦʨʤʘʭ ʩ ʨʳʙʥʦʡ ʤʫʢʦʡ ʠ ʨʳʙʴʠʤ ʞʠʨʦʤ (ʪʘʙʣ. 

3). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʥʘʯʝʥʠʷ ʦʙʩʫʞʜʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ [5]. ʆʩʪʘʣʴʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʤʫʢʩʫʥʘ (ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘ-

ʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ), ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʥʳʝ ʢʦʨʤʘ, ʠʤʝ-

ʣʠ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3 
 

ʄʦʨʬʦʣʦʛʠʷ ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʠ ʙʝʣʦʡ ʢʨʦʚʠ ʫ ʤʦʣʦʜʠ ʤʫʢʩʫʥʘ, ʚʳʨʘʱʝʥʥʦʛʦ  

ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʨʤʘʭ  

 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ, ˉ 

ʃʠʤʬʦʮʠʪʳ, 

% 

ʇʦʣʠʤʦʨʬʥʦ 

ʷʜʝʨʥʳʝ  

ʣʝʡʢʦʮʠʪʳ, % 

ʄʦʥʦʮʠʪʳ, 

% 

ʂʦʣ-ʚʦ ʣʝʡʢʦʮʠʪʦʚ  

ʥʘ 500 ʵʨʠʪʨʦʮʠʪʦʚ, ʰʪ. 

ʅʝʟʨʝʣʳʝ  

ʵʨʠʪʨʦʮʠʪʳ, % 

1 
89,3Ñ1,8 

82-96 

2,4Ñ0,9 

0-9 

5,4Ñ1,1 

2-14 

15,4Ñ2,3 * 

4-26 

7,6Ñ0,8 * 

6-13 

4  
91,9Ñ1,4 

82-97 

1,9Ñ0,7 

0-6 

6,0Ñ1,0 

2-12 

12,0Ñ0,3 * 

6-29 

5,2Ñ0,3 * 

4-7 

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʜ ʯʝʨʪʦʡ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʠ ʝʛʦ ʦʰʠʙʢʘ, ʧʦʜ ʯʝʨʪʦʡ ï ʧʨʝ-

ʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʘ. 

* - ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʨʠ pÒ0,05 
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ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʦʧʳʪʥʳʭ ʨʳʙ ʪʘʢʞʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʘʙʣ. 4). ʊʘʢ, ʣʠʯʠʥʢʠ ʤʫʢʩʫʥʘ, ʧʦʣʫʯʘʚʰʠʝ ʢʦʨʤʘ ʩ ʨʳʙʴʠʤ ʞʠʨʦʤ ʠ ʨʳʙʥʦʡ 

ʤʫʢʦʡ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʨʥʦʩʪʴʶ (% ʚ ʩʳʨʦʤ ʚʝʱʝʩʪʚʝ) ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʚʠʪʘʤʠʥʘ ʉ, ʯʝʤ ʤʦʣʦʜʴ, ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʢʦʨʤʝ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʦʤʧʦʥʝʥʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʙʳ. 

ʊʘʙʣʠʮʘ 4 

 

ʆʙʱʠʡ ʞʠʨ (% ʚ ʩʳʨʦʤ ʚ-ʚʝ) ʠ ʥʝʢʦʪʦʨʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ  

(% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ) ʚ ʢʦʨʤʝ ʠ ʪʝʣʝ ʤʦʣʦʜʠ ʤʫʢʩʫʥʘ ʤʘʩʩʦʡ ʦʢʦʣʦ 130 ʤʛ 

 

ɺʘʨʠʘʥʪ ʢʦʨʤʘ / ʦʧʳʪʘ, ˉ 
ʂʦʨʤ, ˉ ʄʦʣʦʜʴ 

1 4 1 4 

ɺʠʪʘʤʠʥ ʉ, ʤʢʛ/ʢʛ - - 57,3 64,9 

ɾʠʨ, % 11,7 11,2 3,6 3,0 

ʃʠʥʦʣʝʥʦʚʘʷ 18:3 n-3 0,79 0,13 1,21 2,70 

ʕʡʢʦʟʘʧʝʥʪʘʝʥʦʚʘʷ 20:5 n-3 2,97 0,44 1,44 0,94 

ɼʦʢʦʟʘʛʝʢʩʘʝʥʦʚʘʷ 22:6 n-3 2,27 0,34 3,17 4,98 

Ɇ n-3 6,13 0,91 8,16 12,32 

ʃʠʥʦʣʝʚʘʷ 18:2 n-6 20,53 25,45 18,46 19,22 

ɸʨʘʭʠʜʦʥʦʚʘʷ 20:4 n-6 0,33 0,07 1,11 2,19 

Ɇ n-6 23,32 25,94 22,40 22,62 

n-3/n-6 0,26 0,04 0,36 0,55 

22:6 n-3/20:5 n-3 0,76 0,77 2,20 5,30 

ʇʨʠʤʝʯʘʥʠʝ: ç-è ï ʘʥʘʣʠʟ ʚʠʪʘʤʠʥʘ ʉ ʚ ʢʦʨʤʝ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

 

ʀʥʪʝʨʝʩʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʞʠʨʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʪʝʣʘ ʤʫʢʩʫʥʘ (ʪʘʙʣ. 4). 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʝ ˉ4 ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʥʥʠʭ ʣʠʯʠʥʦʢ ʞʠʨ-

ʥʳʭ ʢʠʩʣʦʪ ʨʷʜʘ n-3 ʠ n-6, ï ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʦʡ, ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʚʦʡ, ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʦʣʝʥʦʚʦʡ ʠ 

ʘʨʘʭʠʜʦʥʦʚʦʡ, ʠʭ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʚ ʪʝʣʝ ʧʦʜʨʦʱʝʥʥʳʭ ʜʦ 130 ʤʛ ʣʠʯʠʥʦʢ, 

ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʦʜʥʦʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʨʤ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʢʠʩʣʦʪ (ˉ1), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʯʠʥʦʢ ʩʠʛʦʚʳʭ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʩʠʥʪʝʟʫ ʥʝʟʘʤʝʥʠʤʳʭ ʚʳʩʦʢʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʧʦ ʨʦʩʪʫ ʠ ʚʳʞʠ-

ʚʘʝʤʦʩʪʠ ʤʫʢʩʫʥʘ ʥʘ ʢʦʨʤʝ ʙʝʟ ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʨʳʙʴʝʛʦ ʞʠʨʘ (ˉ4), ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʥʝ ʥʠ-

ʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (ˉ1), ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʣʠʯʠʥʢʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʢʠʩʣʦʪʘʭ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʠʥʪʝʟʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʣʠʯʠʥʢʠ ʤʫʢʩʫʥʘ, 

ʚʳʨʘʱʝʥʥʳʝ ʩ ʥʘʯʘʣʘ ʧʠʪʘʥʠʷ ʜʦ 130 ʤʛ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʘʨʪʦʚʦʤ ʢʦʨʤʝ ʙʝʟ ʨʳʙʥʦʡ ʤʫʢʠ 

ʠ ʨʳʙʴʝʛʦ ʞʠʨʘ ʚ ʩʦʩʪʘʚʝ, ʧʦ ʨʳʙʦʚʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʨʦʩʪ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ) ʥʝ ʫʩʪʫʧʘʶʪ ʦʜʥʦ-

ʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʥʪʨʦʣʴʥʳʡ ʢʦʨʤ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟ 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʨʳʙʳ (ʞʠʨ ʠ ʤʫʢʫ).  

ɸʥʘʣʠʟ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʠ ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʥʝʤ ʤʦʣʦʜʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʣʠʯʠʥʦʢ ʤʫʢʩʫʥʘ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʝʟʘʤʝʥʠʤʳʝ ʚʳʩʦʢʦʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 

ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʯʠʪʘʝʤ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʳʪʘʥʠʶ ʩʪʘʨ-

ʪʦʚʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʠʝʪ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʨʳʙʥʫʶ ʤʫʢʫ ʠ ʨʳʙʠʡ ʞʠʨ, ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʧʠʪʘʥʠʷ ʣʠʯʠʥʦʢ. 
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Materials on growing muksun larvae Coregonus muksun from the first days of feeding exclusively 
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cond, these components are replaced by soy protein concentrate and flaxseed oil (experiment). Juveniles 
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ity of whitefish larvae to synthesize them. 
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ɸʢʚʘʢʫʣʴʪʫʨʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ï ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʟʚʠʪʠʝ ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʫʩʪʦʡʯʠʚʦʡ 
ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʨʳʙʳ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʠʭ 
ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʮʠʢʣʘ ʚʳʨʘʱʠʚʘʥʠʷ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʬʦʨʝʣʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦ ʝʝ 
ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʙʝʥʟʘʧʠʨʝʥʘ ʛʨʘʥʫ-

ʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʜʣʷ ʬʦʨʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ. 
 
ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʚʘʢʫʣʴʪʫʨʳ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʚʣʷʶʪʩʷ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʢʦʨʤʘ. ʏʪʦʙʳ ʨʘʟʚʦʜʠʪʴ ʨʳʙʫ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʫʶ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʠʭ 
ʦʙʲʝʤʘʭ ʠ ʚ ʪʝʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʚʘʞʥʦ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ. 
ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʳʙʥʳʭ ʢʦʨʤʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ, 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʮʝʣʝʡ [9]. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʩʠʣʫ ʢʦʤʧʣʝʢʩʘ ʧʨʠʯʠʥ ʚʳʨʘʱʠʚʘʥʠʝ ʮʝʥʥʳʭ ʧʦ-
ʨʦʜ ʨʳʙ ʚ ʭʦʟʷʡʩʪʚʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʥʳʭ ʢʦʨʤʦʚ.  

ʉʳʨʴʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʦʪʦʚʦʛʦ ʨʳʙʥʦʛʦ ʢʦʨʤʘ, ʧʦ-
ʩʢʦʣʴʢʫ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʩʦʢʠʤ. ɺ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʙʲʝʢʪʳ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʬʦʨʝʣʴ, ʣʦʩʦʩʴ, ʦʩʝʪʨ ʠ ʜʨ. ʚʠʜʳ) ʚʳʨʘʱʠʚʘ-
ʶʪʩʷ ʥʘ ʢʦʨʤʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʦʜʦʤ ʵʢʩʪʨʫ-
ʜʠʨʦʚʘʥʠʷ. ʇʨʦʮʝʩʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʱʝʧʠʪʴ ʙʘʣʣʘʩʪʥʫʶ ʢʣʝʪʯʘʪʢʫ ʠ ʧʨʝʦʙʨʘ-
ʟʦʚʘʪʴ ʥʝʫʩʚʦʷʝʤʳʡ ʢʨʘʭʤʘʣ ʚ ʙʦʣʝʝ ʣʝʛʢʦʜʦʩʪʫʧʥʳʝ ʬʦʨʤʳ ʫʛʣʝʚʦʜʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʫʯʠʪʳʚʘʝʪ ʚʦʟ-
ʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʭ ʧʠʱʝʚʳʭ ʧʦʪʨʝʙʥʦʩʪʷʭ. ʌʦʨʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʭʠʱʥʳʤ ʚʠʜʘʤ. ʊʨʘʜʠʮʠʦʥ-
ʥʳʡ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʳʙʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʠʪʘʶʪʩʷ ʟʘ ʩʯʸʪ ʦʨʛʘʥʠʟ-
ʤʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʧʨʫʜʘ, ʚ ʬʦʨʝʣʝʚʦʜʩʪʚʝ ʥʝ ʧʨʠʤʝʥʷʶʪ. ʌʦʨʝʣʴ ʜʘʞʝ ʧʨʠ ʥʠʟʢʠʭ 
ʧʣʦʪʥʦʩʪʷʭ ʧʦʩʘʜʢʠ ʢʦʨʤʷʪ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʢʦʨʤʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʠ ʧʘʩ-
ʪʦʦʙʨʘʟʥʳʤʠ ʢʦʨʤʘʤʠ. ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʨʦʮʝʩʩʦʤ: ʨʝʮʝʧʪʫʨ-
ʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʨʤʘ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʤʝʪʦʜ ʢʦʨʤʣʝʥʠʷ ʨʳʙ. 

ɺ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ) ʬʦʨʝʣʴ ʢʦʨʤʷʪ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ. 
ɼʣʷ ʨʳʙ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛʦʪʦʚʷʪ ʛʨʘʥʫʣʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 
 

ʈʘʟʤʝʨ ʛʨʘʥʫʣ ʜʣʷ ʬʦʨʝʣʠ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ 
 

ʄʘʩʩʘ ʨʳʙ, ʛ ʈʘʟʤʝʨ ʛʨʘʥʫʣ, ʤʤ 

ɼʦ 0,2 0,4-0,6 

0,2-1 0,6-1 

1-2 1-1,5 

2-5 1,5-2,5 

5-15 3,2 

15-50 4,5 

50-200 6 

ɹʦʣʝʝ 200 8 
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ʆʧʪʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʛʨʘʥʫʣʳ ʢʦʨʤʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʢʦʣʦ 1/3 ʦʪ ʨʘʟʤʝʨʘ ʨʪʘ ʨʳʙ. ʇʦ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʦʪʣʠʯʘʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʬʦʨʝʣʠ, 

ʜʣʷ ʤʦʣʦʜʠ ʜʦʣʷ ʧʨʦʪʝʠʥʘ ʚʳʰʝ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʳʙʳ. ʇʦʤʠʤʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʨʳʙ ʚ ʪʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘ-

ʥʷʪʴ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦ ʝʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ (ʩʦʜʝʨʞʘʥʠʝ ʪʷ-

ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʜʠʦʢʩʠʥʦʚ, ʧʦʣʠʭʣʦʨʜʠʬʝʥʠʣʦʚ). ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʯʝʨʝʟ ʟʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ, ʚʦʜʫ, ʧʦʯʚʫ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʘʣʠʯʠʷ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʳʙʥʘʷ ʧʨʦʜʫʢʮʠʷ. ʇʦ-

ʵʪʦʤʫ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ ʥʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʪʦʢ-

ʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʝ ʨʘʟʣʘʛʘʶʪʩʷ, ʩʧʦʩʦʙʥʳ ʢ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʨʢʠ ʚ ʢʦʨʤʘʭ ʠ ʨʳʙʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʙʘʟʝ ʬʠʣʠʘʣʘ ʌɹɻɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠè ʛ. ʃʫʛʘ. ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʳʭ ʠ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ ʢʦʨʤʝ, ʜʠʘʤʝʪʨ ʛʨʘʥʫʣ 3,2 ʤʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʳʰʴʷʢʘ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʘʭ ʧʨʦʚʦʜʠʣʠ ʠʥ-

ʚʝʨʩʠʦʥʥʦ-ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [1, 3, 6]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʳʰʴʷʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙ-

ʨʘʟʮʘʭ ʙʳʣʘ ʤʝʥʴʰʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʳʰʴʷʢʘ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʘʜʤʠʷ, ʩʚʠʥʮʘ, ʤʝʜʠ, 

ʨʪʫʪʠ, ʮʠʥʢʘ) ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʠʥʚʝʨʩʠʦʥʥʦʡ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ [1-4, 6]. ɺ ʧʨʦʙʝ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʦʛʦ ʢʦʨʤʘ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʩʦʩʪʘʚʠʣʦ 0,00606 ʤʛ/ʢʛ, ʯʪʦ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ (ʨʠʩ. 2) 

[7]. ɸʥʘʣʠʟ ʧʨʦʙ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʣ: ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʤʠʷ - ʥʠʞʝ ʧʨʝʜʝʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ (ʨʠʩ. 4), ʩʚʠʥʮʘ- 1,06 ʤʛ/ʢʛ, ʤʝʜʠ ï 1,88 ʤʛ/ʢʛ, ʮʠʥʢʘ - 344 ʤʛ/ʢʛ ï ʯʪʦ ʥʠʞʝ ʪʨʝʙʦʚʘ-

ʥʠʡ ɻʆʉʊ (ʨʠʩ. 3) [1, 2, 4, 5].  

 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʘʜʤʠʷ, ʩʚʠʥʮʘ, ʤʝʜʠ 

 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ  

 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ, ʯʪʦ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʧʝʨʝʜʘʯʝʡ ʧʦ ʪʨʦʬʠʯʝʩʢʠʤ ʮʝʧʷʤ. 

ʈʳʙʳ ʟʘʚʝʨʰʘʶʪ ʪʨʦʬʠʯʝʩʢʠʝ ʮʝʧʠ ʚʦʜʦʝʤʘ ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, 

ʠʩʩʣʝʜʫʝʤʳʝ ʚ ʦʙʨʘʟʮʘʭ ʢʦʨʤʘ, ʥʝ ʧʨʝʚʳʰʘʣʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ.  

ɹʝʥʟʘʧʠʨʝʥ ʦʪʥʦʩʠʪʩʷ ʢ ʘʨʦʤʘʪʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ ʧʦʣʠʮʠʢʣʠ-

ʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʝʱʝʩʪʚʦ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ. ʆʙʨʘʟʫʝʪʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʫʛʣʝʚʦʜʦ-

ʨʦʜʥʦʛʦ ʞʠʜʢʦʛʦ, ʪʚʸʨʜʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʯʚʝ, ʤʝʥʴʰʝ ʚ ʚʦʜʝ. ʀʟ ʧʦʯʚʳ ʧʦʩʪʫʧʘʝʪ ʚ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʸ 

ʜʚʠʞʝʥʠʝ ʜʘʣʴʰʝ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʥʟʘʧʠʨʝʥʘ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ ʢʦʨʤʝ ʜʣʷ ʬʦʨʝʣʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷ-

ʪʦʡ ʤʝʪʦʜʠʢʝ [8] ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5.  

 

 
 

ʈʠʩ 5. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʦʙʨʘʟʮʘ ʢʦʨʤʘ ʜʣʷ ʬʦʨʝʣʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʥʟʘʧʠʨʝʥʘ 
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ʍʨʦʤʘʪʦʛʨʘʬʠʷ ʦʙʨʘʟʮʘ ʢʦʨʤʘ ʦʪʨʘʞʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʠʢʘ ʙʝʥʟʘʧʠʨʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʠʤʧʦʨʪʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʬʦʨʝʣʠ ʥʝ ʚʳʷʚʠʣ ʧʨʝʚʳʰʝʥʠʝ ʦʪ-

ʜʝʣʴʥʳʭ ʛʨʫʧʧ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʠ ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʢʦʨʤʦ-

ʚʦʛʦ ʙʝʣʢʘ ï ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʝʫʩʚʦʝʥʥʦʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʚʦʜʦʝʤʳ. ɺ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʋɿʂ, ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʟʜʦʨʦʚʴʷ ʬʦʨʝʣʠ ʚ ʪʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʦ ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ. 
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Aquaculture in our country is one of the priority areas for the development of the agro-industrial 

complex. The development of fish breeding enterprises depends on the availability of a stable feed base 

that can meet the fish's need for nutrients, as well as their quality composition throughout the entire farm-

ing cycle. An important condition for the effective development of industrial aquaculture is the safety of 

trout products prior to their consumption. Purpose of the work: to evaluate pelleted feed according to 

safety indicators. .According to the content of heavy metals and toxic elements, benzpyrene granulated 

feed for trout meets the requirements of GOST. 
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ʀʤʤʫʥʠʪʝʪ ʨʳʙ, ʢʘʢ ʠ ʚʩʝʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦ-

ʜʘ ʞʠʟʥʠ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʫ ʧʨʝʜʣʠʯʠʥʦʢ ʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʠʛʨʘʝʪ ʣʠʟʦʮʠʤ, ʫ ʣʠʯʠʥʦʢ 

ʢʘʨʧʘ ʪʘʢʞʝ ʠ ʪʢʘʥʝʚʳʝ ʙʝʣʢʠ ï ʘʣʴʙʫʤʠʥʳ ʠ ʛʣʦʙʫʣʠʥʳ, ʦʜʥʘʢʦ ʚʦʟʨʘʩʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʨʘʟ-

ʣʠʯʝʥ. ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʠʤʤʫʥʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  - ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʟʦʮʠʤʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʢʘʥʝʚʳʭ ʙʝʣ-

ʢʦʚ, ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʝʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ. 

 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

 

ʀʤʤʫʥʠʪʝʪ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ. ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤ-

ʤʫʥʠʪʝʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ. ʇʦ ʩʫʱʝʩʪʚʫ, ʠʤʤʫʥ-

ʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʩʚʦʜʠʪʩʷ ʢ ʫʥʠʯʪʦʞʝʥʠʶ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʣʠ ʫʜʘʣʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʘʥʪʠ-

ʛʝʥʘ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʣʶʙʦʛʦ ʯʫʞʝʨʦʜʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʠʣʠ ʪʝʣʘ [1]. 

ɻʫʤʦʨʘʣʴʥʘʷ ʬʦʨʤʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʢʣʝʪʢʘʤʠ, ʧʨʦʠʟʚʦʜʷʱʠʤʠ ʣʠʟʦʮʠʤ, ʠʥʪʝʨʬʝʨʦʥ, ʧʨʦʧʝʨʜʠʥ, ʢʦʤʧʣʝʤʝʥʪ, ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʥʝʢʦʪʦ-

ʨʳʝ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʏʘʩʪʦ ʦʙʱʫʶ ʦʮʝʥʢʫ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʧʨʦʚʦʜʷʪ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʕʪʦʪ ʬʝʨʤʝʥʪ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʙʘʢʪʝʨʠ-

ʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʚʩʝʭ ʧʦʟʚʦʥʦʯʥʳʭ. ʉʦʦʙʱʝʥʠʷ ʦ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ 

ʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʨʳʙ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʦʮʝʥʢʘʤʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ. ʋ 

ʨʳʙ ʩʝʟʦʥ ʛʦʜʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʣʴʥʦ ʤʝʥʷʶʪ ʪʠʪʨ ʣʠʟʦʮʠʤʘ. ʊʘʢ, ʫ ʢʘʨʧʘ ʘʢʪʠʚ-

ʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʤʘʢʩʠʤʘʣʴʥʘ ʦʩʝʥʴʶ, ʚ ʢʦʥʮʝ ʩʝʟʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ, ʠ ʤʠʥʠʤʘʣʴʥʘ ʚ ʢʦʥʮʝ ʟʠʤʦʚ-

ʢʠ. ɽʩʪʴ ʩʦʦʙʱʝʥʠʷ, ʯʪʦ ʭʠʱʥʳʝ ʨʳʙʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʣʠʟʦʮʠʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʨʥʳʤʠ ʨʳʙʘʤʠ [1]. 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʤʝʝʪ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ: ʢʣʝʪʦʯʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ. ɻʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪ ʣʠʤʬʦʮʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʣʦʞʥʝʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʝʛʦ ʠʟʫʯʝʥʠʷ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘ ʪʨʠ ʵʪʘʧʘ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʥ-

ʪʠʛʝʥʘ ʠ ʘʢʪʠʚʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ; ʚʦʚʣʝʯʝʥʠʝ ʢʣʝʪʦʢ ʧʘʤʷʪʠ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʵʣʠʤʠʥʘ-

ʮʠʠ ʘʥʪʠʛʝʥʘ; ʧʨʦʮʝʩʩ ʵʣʠʤʠʥʘʮʠʠ ʘʥʪʠʛʝʥʘ.  

ʋ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ ʘʥʪʠʪʝʣʘ ʧʷʪʠ ʢʣʘʩʩʦʚ (ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ G, M, A, D, ɽ), ʢʦ-

ʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʋ ʨʳʙ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʪʦʣʴʢʦ ʜʚʘ ʠʟ ʥʠʭ: IgG 

ʠ IgM [2].  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʣʠʯʠʥʢʠ ʢʘʨʧʘ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʋʆʍ ʂɻʊʋ ʚ 2019 ʛʦ-

ʜʫ. ʀʟʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ɸʢʚʘʢʫʣʴʪʫ-

ʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 
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ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʣʝ ʣʠʯʠʥʦʢ ʢʘʨʧʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʠ ʣʠʟʦʮʠʤʘ, ʙʘʢʪʝ-

ʨʠʦʩʪʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʝʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʢʘʥʝʚʳʭ 

ʙʝʣʢʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʧʨʦʚʦʜʠʣʠ ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʂʌʂ ʧʦ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [2]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʟʦʮʠʤʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ɹʫʭʘʨʠʥ, ɺʘʩʠ-

ʣʴʝʚ, 1971).  ɸʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 

 

                                                         ɸʃ=
ˑ ˑ̋ ̋

                                                        (1) 

 

ʛʜʝ: ɸʃ ï ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ, ʝʜ/ʤʣ/ʤʠʥ; ɼʦ- ʥʘʯʘʣʴʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ; ɼʢ- ʢʦʥʝʯʥʘʷ ʦʧ-

ʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ; K - ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ - 100; 10 ï ʩʪʝʧʝʥʴ ʨʘʟʚʝʜʝʥʠʷ; 2 - ʧʝʨʝʩʯʝʪ ʥʘ 1 

ʤʣ; 10 - ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʠ [3]. 

 

ɹʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɹɸ) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [8]. ʅʘʧʨ̫-

ʞʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʯʠʩʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʝʣʠʯʠʥʳ ɹɸ ʧʦ ʬʦʨʤʫʣʝ (2) 

 

                                              ʅɹɸ=
ˎˍ̘̎́˟̎ ̘́ˎˍ̋̏̎˟̋ ̏̎

˟
                                                 (2) 

 

ʛʜʝ ï ɹʘ ʥʘʯ- ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʙʘʢʪʝʨʠʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, %; ɽ ʥʘʯ ï ʥʘʯʘʣʴʥʦʝ ʚʨʝʤʷ ʵʢʩ-

ʧʦʟʠʮʠʠ, ʯ; ɹɸ ʢʦʥ ïʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ, ʯ. ʘʢʪʠʚʥʦʩʪʠ, %; ʊ ʢʦʥ ï ʢʦʥʝʯʥʦʝ 

ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ, ʯ; ʊ-ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯ [4]. 

ɸʥʪʠʦʢʠʩʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ Glaving (1968) [4]. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ (ʂʠ.) ʧʦ ʬʦʨʤʫʣʝ (3), 

ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

 

                                                                      ̠  ̉  
˗̋˗̏̐
˞
  ȟ                                                                    (3) 

 

ʛʜʝ ʂʠ ï ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʣĬ̍̌ Ĭ̍ ̉ ;̎ ʂʢ ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝ-

ʥʠʷ 2,6-ɼʍʌʀʌ ʚ ʢʦʥʪʨʦʣʝ; ʂʦʧ ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ 2,6-ɼʍʌʀʌ ʚ ʦʧʳʪʝ; ʉ ï ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʤʣ/ʣ [5]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʫ ʤʦʣʦʜʠ ʢʘʨʧʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʧʨʦʚʦʜʠʣʠ ʫ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʚ ʚʦʟʨʘʩʪʝ 3 ʩʫʪʦʢ, ʧʦʩʣʝ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʙʝʟʚʦʞʠʚʘʥʠʝ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 25 ʣʠʯʠʥʦʢ ʢʘʨʧʘ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

ʠʟ ʥʠʭ ʠʟʛʦʪʦʚʠʣʠ ʛʦʤʦʛʝʥʘʪ, ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʚ ʥʝʤ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʝʣʢʦʚʳʭ ʬʨʘʢ-

ʮʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʠʟʦʮʠʤʘ, ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʦʩʪʘʪʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ.  

ɹʝʣʢʦʚʳʝ ʬʨʘʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʣʠʯʠʥʦʢ 

ʢʘʨʧʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʠʤʝʣʠ ʙʝʣʢʠ ʘʣʴʙʫʤʠʥʳ ï 42 % ʠ -hʛʣʦʙʫʣʠʥʳ ï 

39 %, ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʙʳʣʦ -̡ʛʣʦʙʫʣʠʥʳ - 17 %, ʘ ʥʘʠʤʝʥʴʰʫʶ ʜʦʣʶ ʠʤʝʣʠ -ɹʛʣʦʙʫʣʠʥʳ ï 2 % 

(ʨʠʩʫʥʦʢ 1). 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ɻ.ʈ ʄʫʨʘʜʦʚʦʡ ʠ ɸ.ʀ. ʈʘʙʘʜʘʥʦʚʦʡ 

(ʄʫʨʘʜʦʚʘ, ʈʘʙʘʜʘʥʦʚʘ, 2009) ʥʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʫ ʤʦʣʦʜʠ ʢʘʨʧʘ ʚ ʧʨʦ-

ʮʝʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ: ʘʣʴʙʫʤʠʥʳ 40; ὄ1-ʛʣʦʙʫʣʠʥʳ 24; ὄ2-ʛʣʦʙʫʣʠʥʳ 18; ɓ-ʛʣʦʙʫʣʠʥʳ 6; ɔ-

ʛʣʦʙʫʣʠʥʳ 7%.  
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ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʤʦʞʥʦ   ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝ-

ʥʠʷ ʷʚʣʷʶʪʩʷ ʙʣʠʟʢʠʤʠ, ʪʘʢ ʜʦʣʷ ʘʣʴʙʫʤʠʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 40 % ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʠʩʪʦʯʥʠʢʝ ʠ 42% ʚ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ὄ-ʛʣʦʙʫʣʠʥʦʚ ʚ 39 %, ʘ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 42 % [6].  

ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʷʪʴʩʷ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦ ʬʨʘʢʮʠʷʤ ɓ-ʛʣʦʙʫʣʠʥʦʚ ʠ ɔ-

ʛʣʦʙʫʣʠʥʦʚ.   ɼʦʣʷ ɓ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʩʪʘʚʠʣʘ 17%, ʘ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʠʩʪʦʯ-

ʥʠʢʝ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʥʠʞʝ - 6 %, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʝʭʩʫʪʦʯʥʳʝ ʣʠʯʠʥ-

ʢʠ, ʘ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʝʛʦʣʝʪʢʠ. 

ɼʦʣʷ ɔ-ʛʣʦʙʫʣʠʥʦʚ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ï 2 %, ʘ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-

ʪʦʯʥʠʢʘʭ 7 %.  

ʈʘʟʣʠʯʠʷ ʧʦ ʚʝʣʠʯʠʥʝ ɓ-ʛʣʦʙʫʣʠʥʦʚ ʠ ɔ-ʛʣʦʙʫʣʠʥʦʚ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʚʦʟʨʘʩʪʦʤ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʚ 

ʚʦʟʨʘʩʪʝ 3 ʩʫʪʦʢ, ʘ ʚ ʨʘʙʦʪʝ ɻ.ʈ ʄʫʨʘʜʦʚʦʡ, ɸ.ʀ. ʈʘʙʘʜʘʥʦʚʦʡ (ʄʫʨʘʜʦʚʘ, ʈʘʙʘʜʘʥʦʚʘ, 2009) ʧʦʩʘ-

ʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ ʩʪʘʥʦʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠʤʝʝʪ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘ-

ʤʠʢʫ. ɺ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʫ ʤʦʣʦʜʠ ʨʳʙ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʟʘʱʠʪʳ ʚʳʧʦʣʥʷʝʪ ʣʠʟʦʮʠʤ (ʃʫʢʴʷ-

ʥʝʥʢʦ ɺ.ʀ., 1989), ʠ ʪʦʣʴʢʦ ʢ ʚʦʟʨʘʩʪʫ ʩʝʛʦʣʝʪʢʦʚ ʫ ʨʳʙ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʟʘʱʠʪʳ, ʚʳʧʦʣʥʷʝʤʘʷ ɔ-ʛʣʦʙʫʣʠʥʘʤʠ [7]. 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʛʦʤʦʛʝʥʘʪʘʭ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʨʠ ʧʦʤʦʱʠ ʨʝʬʨʘʢ-

ʪʦʤʝʪʨʘ, ʚ ʩʨʝʜʥʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 6,19Ñ0,005 ʛĬʣ
-1
. ʀʤʝʷ ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣ-

ʢʦʚʳʭ ʬʨʘʢʮʠʡ ʯʝʨʝʟ ʧʨʦʧʦʨʮʠʶ, ʚʳʯʠʩʣʠʣʠ  ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʨʠʩʫʥʦʢ 6). ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʣʴʙʫʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʩʦʩʪʘʚʠʣʘ 2,6 - -h ʛʣʦʙʫʣʠʥʦʚ ï 2,42; ̡  ïʛʣʦʙʫʣʠʥʦʚ ï 1,03 

ʠ ɹ ï ʛʣʦʙʫʣʠʥʦʚ ï 0,14 ʛĬʣ-1 . 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʟʦʮʠʤʘ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʣʠʟʦʮʠʤʘ ʦʧʨʝʜʝʣʷʣʠ ʚʥʘʯʘʣʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʯʝʨʝʟ 1,5 ʯʘʩʘ ʵʢʩʧʦʟʠʮʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26 Áʉ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʥʘʯʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʠʟʦʮʠʤʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʩʦʩʪʘʚʠʣʘ 1,36Ñ0,11, ʘ ʢʦʥʝʯʥʘʷ 1,91Ñ0,19 ʤʢʛ/ʤʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘ-

ʮʠʠ ʙʳʣ ʥʝʙʦʣʴʰʠʤ, ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 18,76 %, ʘ 

ʜʣʷ ʢʦʥʝʯʥʦʡ - 22,07 %, ʯʪʦ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʭʦʜʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʣʠʯʠʥʦʢ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺ.ʀ. ʃʫʢʴʷʥʝʥʢʦ (ʃʫʢʴʷʥʝʥʢʦ, 1989), ʫ ʢʘʨʧʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʣʠʟʦʮʠʤʘ ʦʪ 1,48 ʜʦ 2,6 ɔ/ʛ, ʦʜʥʘʢʦ ʘʚʪʦʨ ʥʝ ʫʢʘʟʘʣ ʚʦʟʨʘʩʪ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ [7]. ʂʘʢ ʚʠʜʥʦ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʟʫʣʴʪʘʪʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʨʠʚʝʜʝʥʥʳʡ ʜʠʘʧʘʟʦʥ. 

ɸʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ - ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʠʥʛʠʙʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʟʦ-

ʮʠʤʘ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 12,09 Ñ 3,35 

ʝʜ/ʤʣ/ʤʠʥ, ʯʪʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʱʠʪʳ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. 

ɹʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʝʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʥʦ ʩʦʩʪʘʚʠʣʦ 76,67 Ñ 

4,68%, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 13,64%. ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʦ-

ʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 10,38Ñ1,85%, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 39,73%, ʯʪʦ ʠʟ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ.  ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʳʙ, ʦʙʳʯʥʦ ʚʝ-

ʣʠʯʠʥʘ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʢʘʨʧʘ 75- 80% (ʃʫʢʴʷʥʝʥʢʦ, 1989), ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʥʥʠʤʠ ʵʪʘʧʘʤʠ ʨʘʟʚʠʪʠʷ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʘʥʘʣʠʟʘ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʣʝ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʩʦʩʪʘʚʠʣʦ 0,23 Ñ 0,02 

ʣĬ̍̌ Ĭ̍ ̉ ,̎ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ï 19,44 %. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽ.ʀ. ʍʨʫʩʪʘʣʝʚʘ ʠ ʩʦʘʚʪʦʨʦʚ 

(ʍʨʫʩʪʘʣʝʚ, ʂʫʨʘʧʦʚʘ, ʄʦʣʯʘʥʦʚʘ, 2017), ʟʥʘʯʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʣʝ ʨʳʙ ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʠʥʠʤʫʤ 0,72 ʣĬ̍̌ Ĭ̍ ̉ ,̎ ʯʪʦ ʚʳʰʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [8]. 

ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʙʦʣʝʝ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (ʩʝ-

ʛʦʣʝʪʢʦʚ), ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʨʘʟʣʠʯʠʷʭ. 

 ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ɸ.ʀ. ʈʘʙʘʜʘʥʦʚʘ ʠ ʩʦʘʚʪʦʨʦʚ (ʈʘ-

ʙʘʜʘʥʦʚʘ ʠ ʩʦʘʚʪʦʨʳ, 2017) ʩʪʘʥʦʚʣʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʦʩʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʫ ʨʳʙ 
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ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʟʚʝʥʘ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʠ ʥʘ ʫʨʦʚʥʝ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʪʨʝʩʩ-

ʧʨʦʪʝʢʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, ʥʦ ʥʘʯʠʥʘʷ ʩ ʚʦʟʨʘʩʪʘ ʩʝʛʦʣʝʪʢʦʚ [9].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʢʦʪʦʨʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥ-

ʛʠʙʠʨʦʚʘʥʠʷ ʫ ʣʠʯʠʥʦʢ ʢʘʨʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1  

 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʯʠʥʦʢ ʢʘʨʧʘ 

 
ʇʦʢʘʟʘʪʝʣʴ ɺʝʣʠʯʠʥʘ 

ʅʘʯʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʠʟʦʮʠʤʘ, ʤʢʛ/ʤʣ 1,36Ñ0,11 

ʂʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʠʟʦʮʠʤʘ, ʤʢʛ/ʤʣ 1,91Ñ0,19 

ɹʝʣʢʦʚʳʝ ʬʨʘʢʮʠʠ, ʛĬʣ
-1
: 

                          ʘʣʴʙʫʤʠʥʳ 

                         Ŭ- ʛʣʦʙʫʣʠʥʳ 

                         ɓ ïʛʣʦʙʫʣʠʥʦʚ 

                        ɔ ï ʛʣʦʙʫʣʠʥʦʚ 

 

2,6 Ñ 0,0005 

2,42 Ñ 0,0005 

1,03 Ñ 0,0005 

0,14 Ñ 0,0005 

ɹʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 76,67  Ñ 4,68 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, % 10,3 8 Ñ 1,85 

ɸʥʪʠʦʢʠʩʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʣĬ̍̌ Ĭ̍ ̉  ̎ 0,23 Ñ 0,02 

 

ɺ ʮʝʣʦʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʯʠʥʢʠ ʢʘʨʧʘ ʠʤʝʣʠ 

ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ɓ ʠ ɔ ïʛʣʦʙʫʣʠʥʦʚ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʯʝʤ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠ-

ʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 
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The immunity of fish, like all vertebrates, is formed gradually, during the first year of life. The main 

role in prelarvae in immunological protection is played by lysozyme, in carp larvae also tissue proteins - 

albumin and globulins, however, the age of their formation is different. The aim of this work was to assess 

the quality of carp larvae by some immunological parameters - the concentration of lysozyme and its activi-

ty, the concentration of tissue proteins, bacteriostatic activity and its tension, as well as antioxidant activity. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʨʧ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʠ ʰʠʨʦʢʦ ʨʘʩʩʝʣʸʥʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʫ-

ʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʯʪʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʦʜʦʤʘʰʥʝʥʥʳʭ ʬʦʨʤ, 

ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʭ ʜʦʤʘʰʥʠʤ ʢʘʨʧʦʤ. ʇʦʵʪʦʤʫ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʳʙʦ-

ʚʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʣʫʯʰʠʭ ʧʦʨʦʜʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʚʝʜʝʥʠʝ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʘʨʩʢʦʡ ʧʦʨʦʜʳ ʢʘʨʧʘ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦ-

ʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʥʘ ʋʆʍ ʂɻʊʋ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫ-

ʞʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʘʨʧʘ, ʠʢʨʘ, ʩʧʝʨʤʘ, ʧʨʝʜʣʠʯʠʥʢʠ, ʤʦʣʦʜʴ ʠ ʩʝʛʦʣʝʪʢʠ.  
 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʘʨʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʪʨʦʚʳʭ, ʣʦʩʦʩʝʚʳʭ ʠ ʩʦ-

ʤʦʚʳʭ ʚ 2-2,5 ʨʘʟʘ ʥʠʞʝ, ʘ ʟʘʪʨʘʪʳ ʩʨʘʚʥʠʤʳ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʩʝʪʨʦʚʳʭ [1]. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳ-
ʨʘʱʠʚʘʥʠʠ ʢʘʨʧʘ ʚ ʧʨʫʜʘʭ ʧʦʣʫʯʘʶʪ ʧʦ 2-3 ʪ ʨʳʙʳ ʠ ʙʦʣʝʝ ʩ 1 ʛʘ ʚʦʜʥʦʡ ʧʣʦʱʘʜʠ. ʇʨʠ ʩʘʜʢʦʚʦʤ 
ʠ ʙʘʩʩʝʡʥʦʚʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʪʝʧʣʳʭ ʚʦʜʘʭ ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 150-200 ʢʛ/ʤ3. ʆʩʥʦʚ-
ʥʘʷ ʮʝʥʥʦʩʪʴ ʢʘʨʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ, 
ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘʥʠʷ [2,3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʨʧ ð ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫ-
ʣʷʨʥʳʡ ʠ ʰʠʨʦʢʦ ʨʘʩʩʝʣʸʥʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʯʪʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ 
ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʦʜʦʤʘʰʥʝʥʥʳʭ ʬʦʨʤ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʭ ʜʦʤʘʰʥʠʤ ʢʘʨʧʦʤ [4]. ʂʘʨʧ ʵʪʦ ʦʜʠʥ 
ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʚʝʜʝʥʠʷ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʩʠʠ [3] 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʧʨʫʜʘʭ ʨʳʙ. ʆʯʝʚʠʜʥʘ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʳʙʦʚʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʣʫʯʰʠʭ ʧʦʨʦʜʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 



50 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʚʝʜʝʥʠʝ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʘʨʩʢʦʡ ʧʦʨʦ-
ʜʳ ʢʘʨʧʘ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʥʘ ʋʆʍ ʂɻʊʋ. 
 

ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʮʝʭʘ ʠ ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʦʚ ʫʯʝʙʥʦʛʦ 
ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʦ (ʋʆʍ) ʂɻʊʋ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʘʨʧʘ, ʠʢʨʘ, 
ʩʧʝʨʤʘ, ʧʨʝʜʣʠʯʠʥʢʠ, ʤʦʣʦʜʴ ʠ ʩʝʛʦʣʝʪʢʠ. ʇʦʪʦʤʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʢʘʢ 
ʟʘʚʦʜʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ. ʂʘʨʧ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ 
ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ ʠʤʝʣ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟ ʇʨʘʚʜʠʥʩʢʦʛʦ ʢʘʨʧʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʘʨʧ ʩʦ ʩʧʣʦʰ-
ʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʦʡ, ʠʤʝʶʱʝʡ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩ ʢʦʥ-
ʮʘ 70-ʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʥʘ ʋʆʈʍ (ʂʊʀʈʇʀʍ) ʙʳʣʠ ʟʘʚʝʟʝʥʳ: ʙʝʩʧʦʨʦʜʥʳʡ ʢʫʣʴʪʫʨʥʳʡ 
ʢʘʨʧ, ʩʝʚʝʨʥʳʡ (ʨʦʧʰʠʥʩʢʠʡ) ʠ ʥʠʚʯʘʥʩʢʠʡ (ʩʝʚʝʨʥʘʷ ʦʪʚʦʜʢʘ ʫʢʨʘʠʥʩʢʠʭ ʢʘʨʧʦʚ). ɺ ʧʦʩʣʝʜʫʶ-
ʱʠʝ ʛʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʛʠʙʨʠʜʥʘʷ ʬʦʨʤʘ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ 
ʧʦʢʨʦʚʦʤ. ʄʦʣʦʜʴ ʧʘʨʩʢʦʛʦ ʢʘʨʧʘ ʠʤʝʣʘ ʨʘʟʙʨʦʩʘʥʥʳʡ ʛʝʥʦʪʠʧ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ. 

ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʧʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʥʝʨʝʩʪʦʚʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʥʝʡ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʦʪ ʬʠʢʩʠʨʫʝʤʦʡ ʥʘ 
ʚʨʝʤʷ ʦʪʣʦʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʠʤʥʝ-ʤʘʪʦʯʥʦʤ ʧʨʫʜʫ (10

ʦ
ʉ) ʩ ʛʨʘʜʠʝʥʪʦʤ 2

ʦ
ʉ ʚ ʩʫʪʢʠ ʜʦ 19-

20
ʦ
ʉ, ʢʦʛʜʘ ʜʝʣʘʣʠ ʛʠʧʦʬʠʟʘʨʥʳʝ ʠʥʲʝʢʮʠʠ: 0,5 ʤʛ ʢʘʨʧʦʚʦʛʦ ʛʠʧʦʬʠʟʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʩʘʤʦʢ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ) ʠ ʯʝʨʝʟ 12 ʯʘʩʦʚ 3,5 ʤʛ/ʢʛ ʤʘʩʩʳ ʩʘʤʦʢ (ʨʘʟʨʝʰʘʶʱʘʷ). ʉʘʤʮʘʤ ʜʝʣʘʣʠ ʦʜʥʦ-
ʢʨʘʪʥʫʶ ʠʥʲʝʢʮʠʶ (2 ʤʛ/ ʢʛ), ʢʦʛʜʘ ʩʘʤʢʘʤ ʚʚʦʜʠʣʠ ʨʘʟʨʝʰʘʶʱʫʶ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʦ 2 ʩʘʤʢʠ ʠ 2 ʩʘʤʮʘ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1  

 
 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʩʦ ʩʧʣʦʰʥʳʤ ʠ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ 

 

ˉ ʧ/ʧ ʇʦʣ ʄʘʩʩʘ ʨʳʙ, ʛ 

ʂʦʣʠʯʝʩʪʚʘ ʛʠʧʦʬʠʟʘ, ʤʛ ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʪʳʩ. 
ʠʢʨʠʥʦʢ, 

ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ 

1 ʉʘʤʢʘ 6150 3,1 21,6 460,0 

2 ʉʘʤʢʘ 6300 3,2 22,0 630,0 

3 ʉʘʤʝʮ 5400 -- 10,8 12,5 

4 ʉʘʤʝʮ 5250 -- 10,4 8,0 

 
ʉʨʝʜʠ ʢʘʨʧʦʚ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 1 ʩʘʤʢʘ 

ʠ 1 ʩʘʤʝʮ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2  

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ 

 

ˉ ʧ/ʧ ʇʦʣ ʄʘʩʩʘ ʨʳʙ, ʛ 
ʂʦʣʠʯʝʩʪʚʘ ʛʠʧʦʬʠʟʘ, ʤʛ ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʪʳʩ. 

ʠʢʨʠʥʦʢ, ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ 

1 ʉʘʤʢʘ 3750 1,9 13,1 195,0 

2 ʉʘʤʝʮ 3250 -- -- 14,5 

 

ʇʨʠ ʦʩʝʤʝʥʝʥʠʠ ʠʢʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʨʤʫ ʠʟ ʨʘʩʯʝʪʘ 7 ʤʣ ʥʘ 1 ʣ ʠʢʨʳ. ʆʚʫʣʠʨʦʚʘʥʠʝ ʠʢ-
ʨʳ ʧʦʩʣʝ ʨʘʟʨʝʰʘʶʱʝʡ ʠʥʲʝʢʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 20

ʦ
ʉ ʥʘʩʪʫʧʘʣʦ ʯʝʨʝʟ 18-20 ʯʘʩʦʚ. ʀʢʨʫ 

ʩʮʝʞʠʚʘʣʠ ʚ ʵʤʘʣʠʨʦʚʘʥʥʳʡ ʪʘʟ ʦʙʲʝʤʦʤ 10 ʣ. ʉʧʝʨʤʫ ʩʮʝʞʠʚʘʣʠ ʚ ʤʝʨʥʫʶ ʧʨʦʙʠʨʢʫ. ɺʳʣʠʪʫʶ 
ʥʘ ʠʢʨʫ ʩʧʝʨʤʫ ʨʘʟʤʝʰʠʚʘʣʠ ʛʫʩʠʥʳʤ ʧʝʨʦʤ ʜʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʦʢʨʘʩʢʠ ʚʩʝʡ ʤʘʩʩʳ ʠʢʨʳ, 
ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʧʝʨʤʳ ʚ ʦʙʲʝʤʝ ʠʢʨʳ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠʣʠʚʘʣʠ ʚʦʜʫ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʧʦʢʨʳʚʘʣʘ ʚʝʨʭʥʠʡ ʩʣʦʡ ʠʢʨʳ ʥʘ 2 ʩʤ. ɿʘʪʝʤ 
ʩʦʜʝʨʞʠʤʦʝ ʪʘʟʘ ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʝʨʦʤ ʚ ʪʝʯʝʥʠʝ 40 ʩ ʠ ʧʨʠʣʠʚʘʣʠ ʨʘʩʪʚʦʨ ʤʦʣʦʢʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
1:3 (1 ʣ ʤʦʣʦʢʘ ʥʘ 3 ʣ ʚʦʜʳ). ʆʙʝʩʢʣʝʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ, ʤʝʥʷʷ ʯʝʨʝʟ 10 ʤʠʥ 
ʦʙʝʩʢʣʝʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʝʩʢʣʝʠʚʘʥʠʷ ʠʢʨʫ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʨʦʤʳʚʘʣʠ ʚ 5-7 
ʧʦʨʮʠʷʭ ʩʚʝʞʝʡ ʚʦʜʳ ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʨʥʦʛʦ ʩʪʘʢʘʥʘ ʨʘʩʧʨʝʜʝʣʠʣʠ ʝʝ ʚ ʘʧʧʘʨʘʪʳ ɺʝʡʩʘ ʠʟ ʨʘʩʯʝʪʘ 
250 ʤʣ ʠʢʨʳ ʚ ʦʜʠʥ ʘʧʧʘʨʘʪ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʫʭʘʥʠʷ ʦʙʲʝʤ ʠʢʨʳ ʚ ʘʧʧʘ-
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ʨʘʪʘʭ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʜʚʘ ʨʘʟʘ. ʈʘʩʭʦʜ ʚʦʜʳ ʚ ʘʧʧʘʨʘʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʨʘ-
ʱʘʶʱʘʷʩʷ ʚ ʚʦʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ ʚʦʜʳ ʠʢʨʘ ʧʦʜʥʠʤʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ 2/3 ʚʳʩʦʪʳ ʘʧʧʘʨʘʪʘ. 

ʀʥʢʫʙʘʮʠʷ ʠʢʨʳ ʧʨʦʜʦʣʞʘʣʘʩʴ 3,5 ʩʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 20 Áʉ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʘʧʧʘ-
ʨʘʪʘʭ ʧʝʨʚʳʭ ʧʨʝʜʣʠʯʠʥʦʢ ʠʢʨʫ ʩʣʠʚʘʣʠ ʚ ʪʘʟʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʣʝ 30 ʤʠʥ. ʚʳʩʪʘʠʚʘʥʠʷ ʧʨʝʜ-
ʣʠʯʠʥʦʢ, ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʧʨʠ ʫʜʘʨʝ ʦ ʩʪʝʥʢʫ ʪʘʟʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʣʠʚʘʣʠ ʚ ʙʘʩʩʝʡʥʳ. ʇʦʩʣʝ ʵʪʦʛʦ 
ʪʘʟʳ ʩ ʠʢʨʦʡ ʟʘʧʦʣʥʷʣʠ ʚʦʜʦʡ ʠ ʦʧʝʨʘʮʠʠ ʧʦʚʪʦʨʷʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʧʘ-
ʜʘʥʠʝ ʚ ʙʘʩʩʝʡʥʳ ʦʙʦʣʦʯʝʢ ʠʢʨʠʥʦʢ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ ʢ ʩʫʙ-
ʩʪʨʘʪʫ ʚ ʙʘʩʩʝʡʥʳ ʧʦʤʝʱʘʣʠ ʚʝʪʦʯʢʠ ʝʣʠ. 

ɺ ʚʦʟʨʘʩʪʝ 3 ʩʫʪʦʢ ʣʠʯʠʥʦʢ ʨʘʩʧʨʝʜʝʣʠʣʠ ʧʦ ʚʳʨʦʩʪʥʳʤ ʧʨʫʜʘʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʩʯʠ-
ʪʘʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ. ɺʳʨʘʱʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʜʦ ʤʘʩʩʳ 200-500 ʤʛ ʧʨʦʚʦʜʠʣʠ 
ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʡ ʙʘʟʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʪʚʠʩʪʦʫʩʳʤʠ ʨʘʢʦʦʙʨʘʟʥʳʤʠ 
(Moina sp, Bosmina sp, Daphnia longispina. Daphnia ʨulex). 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
 

ʅʘ ʜʝʥʴ ʦʪʣʦʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʠʟ ʟʠʤʥʝ-ʤʘʪʦʯʥʦʛʦ ʧʨʫʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʥʝʤ ʩʦʩʪʘ-
ʚʠʣʘ 11

ʦ
ʉ. ɹʳʣʠ ʚʟʷʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʯʠʥʦʢ ʟʘʚʦʜʩʢʠʤ ʩʧʦʩʦʙʦʚ 1 ʩʘʤʝʮ ʠ 1 ʩʘʤʢʘ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ 

ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ, 2 ʩʘʤʢʠ ʠ 2 ʩʘʤʮʘ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ. 
ɺ ʝʤʢʦʩʪʷʭ ʦʙʲʝʤʦʤ 90 ʣ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʮʝʭ ʠ ʧʦʩʘʞʝʥʳ ʚ 

ʧʨʦʪʦʯʥʳʡ ʙʘʩʩʝʡʥ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʩʩʘʜʠʣʠ ʚ ʙʘʩʩʝʡʥʳ ʫʩʪʘʥʦʚʢʠ ʩ ʨʝʛʫʣʠʨʫʝ-
ʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ: ʩʘʤʮʦʚ - ʚ ʦʜʠʥ ʙʘʩʩʝʡʥ, ʩʘʤʦʢ - ʨʘʟʜʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʯʝ-
ʰʫʡʯʘʪʦʤ ʧʦʢʨʦʚʝ. 

ʇʦʩʢʦʣʴʢʫ ʚʦʜʘ ʚ ʋɿɺ ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʧʦ ʢʨʫʛʦʚʦʡ ʩʭʝʤʝ, ʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʙʘʩ-
ʩʝʡʥʦʚ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʨʝʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʤʝʥʠʣʘʩʴ ʦʜʠʥʘʢʦʚʦ ʩ ʛʨʘʜʠʝʥʪʦʤ 2Áʉ/ʩʫʪ. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 20Áʉ ʩʘʤʢʘʤ ʩʜʝʣʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʠʥʲʝʢʮʠʶ ʢʘʨ-
ʧʦʚʦʛʦ ʛʠʧʦʬʠʟʘ ʯʝʨʝʟ 12 ʯʘʩʦʚ ʨʘʟʨʝʰʘʶʱʫʶ. ʉʘʤʮʘʤ ʠʥʲʝʢʮʠʶ ʩʜʝʣʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʨʝ-
ʰʘʶʱʝʡ ʩʘʤʢʘʤ. ʆʚʫʣʠʨʦʚʘʥʠʝ ʠʢʨʳ ʫ ʩʘʤʦʢ ʢʘʨʧʘ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 18-20 ʯ ʧʦʩʣʝ ʨʘʟʨʝʰʘʶʱʝʡ 
ʠʥʲʝʢʮʠʠ. ʀʥʢʫʙʘʮʠʷ ʠʢʨʳ ʚ ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ ʟʘʚʝʨʰʠʣʘʩʴ ʯʝʨʝʟ 3,5 ʩʫʪ. 

ɺʳʜʝʨʞʠʚʘʥʠʝ ʧʨʝʜʣʠʯʠʥʦʢ ʚ ʙʘʩʩʝʡʥʘʭ ʋɿɺ ʜʣʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʧʨʦʜʦʣʞʠʣʦʩʴ 3 
ʩʫʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʠ ʥʘʩʪʦʷʱʝʤ ʵʪʘʧʝ ʙʳʣʘ 20

ʦ
ʉ. ʅʘ 3- 4 ʩʫʪʢʠ ʣʠʯʠʥʦʢ ʨʘʩ-

ʩʘʜʠʣʠ ʚ ʧʨʫʜʳ. 
ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʙʳʣʘ ʚ ʠʶʥʝ, ʢʦʛʜʘ ʧʦʚʳʰʘ-

ʣʘʩʴ ʜʦ 24
ʦ
ʉ. ʅʠʟʢʘʷ ʚ ʤʘʝ ʠ ʩʝʥʪʷʙʨʝ. ɺ ʤʘʝ ʦʪʤʝʯʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʭʣʘʜʥʫʶ ʧʦʛʦʜʫ, ʯʪʦ ʦʪʨʘ-

ʟʠʣʘʩʴ ʥʘ ʧʨʦʛʨʝʚʝ ʚʦʜʳ. ɺ ʩʝʥʪʷʙʨʝ ʠʤʝʣʦ ʤʝʩʪʦ ʦʩʝʥʥʝʝ ʦʭʣʘʞʜʝʥʠʝ ʚʦʜʳ. ɺ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ 
ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʤʦʣʦʜʠ ʢʘʨ-
ʧʘ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫ ʤʦʣʦʜʠ ʨʦʩʪʦʚʦʡ 
ʧʦʪʝʥʮʠʠ ʥʘ ʬʦʥʝ ʬʠʢʩʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʫʜʳ ʧʦʩʪʦʷʥʥʦ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʧʦʜʘʚʘʣʘʩʴ ʚʦʜʘ 
ʠʟ ʛʦʣʦʚʥʦʛʦ ʧʨʫʜʘ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʜʜʝʨʞʘʥʠʶ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ. ʅʘʩʳʱʝʥʠʝ ʚʦʜʳ 
ʢʠʩʣʦʨʦʜʦʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʩʥʠʞʘʣʦʩʴ ʥʠʞʝ 80% ʥʘʩʳʱʝʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʘʨʧ 
ʠʥʪʝʥʩʠʚʥʦ ʧʠʪʘʝʪʩʷ ʠ ʨʘʩʪʝʪ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʙʦʣʝʝ 5 ʤʛ/ʣ. ʇʦ ʥʘʰʠʤ ʜʘʥ-
ʥʳʤ, ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʙʳʣʦ ʥʝ ʤʝʥʝʝ 7,5 ʤʛ/ʣ. 

ʄʦʞʥʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʦ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʨʘʟʚʠʪʠʝ ʨʳʙ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ 
ï ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ, ʧʦ ʦʩʥʦʚʥʦʤʫ ʣʠʤʠʪʠʨʫʶʱʝʤʫ ʨʘʟʚʠʪʠʝ ʨʳʙ ʬʘʢʪʦʨʫ ï ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʚʦ-
ʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʠ ʢʘʨʧʘ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʢʘʨʧʘ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʝʡ ʤʘʩʩʦʡ (ʪʘʙʣ. 
1). ʉʘʤʢʠ ʢʨʫʧʥʝʝ ʩʘʤʮʦʚ (6150-6300 ʛ ʧʨʦʪʠʚ 5250-5400 ʛ). ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʳʣʘ ʦʪ 460 ʜʦ 630 
ʪʳʩ. ʠʢʨʠʥʦʢ. ɽʩʣʠ ʦʪʥʝʩʪʠ ʝʝ ʢ ʝʜʠʥʠʮʝ ʤʘʩʩʳ ʩʘʤʦʢ, ʪʦ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 75-100 ʪʳʩ.ʰʪ/ʢʛ. ʕʪʠ ʟʥʘʯʝ-
ʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʠʢʩʠʨʫʝʤʳʤ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʨʧʘ [5]. 

ʉʫʜʷ ʧʦ ʪʦʤʫ, ʯʪʦ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʙʳʣ ʙʣʠʟʢʠʤ ʢ 100%, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʳʩʦʢʦʤ 
ʢʘʯʝʩʪʚʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʞʥʝʨʝʩʪʦʚʦʛʦ ʥʘʛʫʣʘ 
2018 ʛ. ʠ ʟʠʤʦʚʢʠ 2018-2019 ʛʛ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʵʷʢʫʣʷʪʘ, ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʩʘʤ-
ʮʘʤʠ. ʏʘʱʝ ʩʦʦʙʱʘʶʪ ʦʙ ʦʙʲʝʤʝ ʵʷʢʫʣʷʪʘ 3-5 ʤʣ [5]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥ ʜʦʩʪʠʛʘʣ 8-12,5 ʤʣ. 

ʉʘʤʢʘ ʠ ʩʘʤʝʮ ʢʘʨʧʘ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣʠ ʧʦ ʨʘʟʤʝʨʫ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (3750 ʛ ʠ 3250 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 195 ʪʳʩ. 
ʠʢʨʠʥʦʢ. ɽʩʣʠ ʝʸ ʩʦʦʪʥʝʩʪʠ ʩ ʝʜʠʥʠʮʝ ʤʘʩʩʳ ʩʘʤʢʠ, ʪʦ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 52 ʪʳʩ.ʰʪ/ʢʛ ʯʪʦ ʤʝʥʴʰʝ, 
ʬʠʢʩʠʨʫʝʤʦʡ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʦʤ ʩʘʤʢʠ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʤʣʘʜʰʝ-ʚʦʟʨʘʩʪʥʳʭ ʩʘʤʦʢ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʮʠʨʫʝʤʦʡ ʠʢʨʳ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʩʨʝʜʥʝ ʚʦʟʨʘʩʪʥʳʭ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʩʘʤʢʠ. ɺʠʟʫʘʣʴʥʦ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ 
ʤʝʥʴʰʝʡ ʧʨʠʧʫʭʣʦʩʪʴ ʙʨʶʰʢʘ, ʯʝʤ ʫ ʩʘʤʦʢ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ. ʆʙʨʘʱʘʝʪ ʚʥʠ-
ʤʘʥʠʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʫ ʩʘʤʮʦʚ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ (14,5 
ʤʣ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʤʝʞʥʝʨʝʩʪʦʚʦʛʦ ʥʘʛʫʣʘ ʠ ʟʠʤʦʚʢʠ. ʂ ʪʦʤʫ, ʞʝ ʩʘʤ-
ʮʳ ʩʦʟʨʝʚʘʶʪ ʥʘ ʛʦʜ ʨʘʥʴʰʝ ʩʘʤʦʢ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʮʠʨʫʝʤʦʡ ʩʧʝʨʤʳ (ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ), ʢʘʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʩʘʤʮʦʚ ʠ ʚʦʟʨʘʩʪʦʤ. 

ʇʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʧʦʙʝʣʝʚʰʠʭ ʣʠʯʠʥʦʢ, ʙʳʣ ʦʢʦʣʦ 92,5%, ʦʜ-
ʥʘʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʝʤ (ʙʦʣʝʝ 90%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ 
ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʠʤʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ, ʤʦʞʥʦ 
ʧʨʠʟʥʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʨʝʞʠʤʝ ʟʘʚʦʜʩʢʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʣʠʯʠʥʦʢ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

 
ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʧʦʢʘʟʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʦʨʤʘʪʠʚʥʦʡ ʚʝʣʠʯʠʥʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʫʶ ʨʘʙʦʯʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʩʦ ʩʧʣʦʰʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʧʦʢʨʦʚʦʤ (75-100 ʪʳʩ.ʰʪ/ʢʛ). 
ʄʝʥʴʰʫʶ ʫ ʩʘʤʦʢ ʨʘʟʙʨʦʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʦʤ (52 ʪʳʩ.ʰʪ/ʢʛ), ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʭ 
ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ (3750 ʛ ʧʨʦʪʠʚ 6150-6300 ʛ). ʅʦ ʩʘʤʮʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ (3250 ʛ ʧʨʦ-
ʪʠʚ 5250-5400 ʛ), ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ (14,5 ʤʣ ʧʨʦʪʠʚ 8,0-12,5 ʤʣ). 

ɺʳʩʦʢʠʤ ʙʳʣ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ (100% ʫ ʯʝʰʫʡʯʘʪʳʭ, 92,5% ʫ ʨʳʙ ʩ ʨʘʟʙʨʦ-
ʩʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ). ɹʦʣʴʰʘʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʙʳʣʘ ʚ ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʥʝʨʝʩʪʘ (58 ʛ). ʕʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʳʣʘ ʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ (157 ʩʫʪ). 
ʅʦ ʧʨʠ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ 0,073 ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 
ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʥʘ 39%. 
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Currently, carp is the most popular and widely settled object in pond farms in almost many coun-

tries of the world, and there are many of its domesticated forms, often called domestic carp. Therefore, the 
need to use the best breed achievements in the fish breeding process is obvious. In this regard, the introduc-
tion of the Parish carp breed into the fishery trade is of scientific and practical interest. The purpose of this 
work was to assess the quality of carp producers at the educational and experimental farm of KSTU.        
The objects of the study were carp producers, caviar, sperm, prelarvae, juveniles and underyearlings.  
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʞʛʦʜʦʚʘʷ ʠ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʧʨʫʜʘ ɺʝʨʭʥʠʡ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʝʤʘ, ʬʦʨʤʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʫʜʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2015-2017 ʛʛ. ʆʩ-

ʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʫʜʘ ʚ ʪʝʯʝ-

ʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦ-

ʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʨʦʩʣʝʜʠʪʴ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʘʣʴʛʦʬʣʦʨʳ ʧʨʫʜʘ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʚʦʜʦʝʤʝ.  
 

ɺʚʝʜʝʥʠʝ 

 

ɺʝʨʭʥʠʡ ʧʨʫʜ - ʚʦʜʦʝʤ, ʠʤʝʶʱʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʝ 

ʂʘʣʠʥʠʥʛʨʘʜʘ ʠ ʧʦʣʴʟʫʶʱʠʡʩʷ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ ʦʪʜʳʭʘ ʩʨʝʜʠ ʛʦʨʦʞʘʥ ʠ 

ʛʦʩʪʝʡ ʛʦʨʦʜʘ.  

ɺʦʜʦʝʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʟʝʣʝʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʛʦʨʦʜʘ 

ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʨʫʜʦʚ. 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʚʠʯʥʳʤ ʠʥ-

ʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝ-

ʩʢʠʭ (ʥʘʧʨʠʤʝʨ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ) ʠʟʤʝʥʝʥʠʡ ʚ ʚʦʜʦʝʤʘʭ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ, ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʘʣʴʛʦʬʣʦʨʳ ʚʦʜʦʝʤʦʚ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʠʟʫʯʝʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢ ʨʘʟʚʠʪʠʷ ʬʠʪʦ-

ʧʣʘʥʢʪʦʥʘ ʟʘ ʧʝʨʠʦʜ 2015-2017 ʛʛ. ʥʘ ʬʦʥʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʧʨʫʜʘ ɺʝʨʭʥʝʛʦ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʟʫʯʝʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʙ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʝʟʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩ-

ʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ 

ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʚʝʣʠʯʠʥʘ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ). 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ɽʞʝʤʝʩʷʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʫʜʘ ɺʝʨʭʥʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʩʠʣʘʤʠ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ ʠ ʠʭʪʠʦ-

ʣʦʛʠʠ ʩ 2015 ʛ. ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ [1-4]. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ 2015-2017 ʛʛ.  
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ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʣʩʷ ʰʝʩʪʴ ʨʘʟ ʚ ʛʦʜ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʩ ʤʘʷ ʧʦ ʦʢ-
ʪʷʙʨʴ ʥʘ ʧʷʪʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʘʥʮʠʷʭ ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʚʦʜʦʝʤʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʢʘʢ ʫʩʪʴʝ-
ʚʳʝ ʫʯʘʩʪʢʠ, ʚʧʘʜʘʶʱʠʭ ʚ ʧʨʫʜ, ʨʫʯʴʝʚ, ʪʘʢ ʠ ʨʘʡʦʥʳ ʠʩʪʦʢʦʚ ʨʫʯʴʝʚ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠ-
ʪʦʧʣʘʥʢʪʦʥʘ, ʙʳʣʠ ʚʳʙʨʘʥʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ 
ʢʠʩʣʦʨʦʜʘ ʠ ʚʝʣʠʯʠʥʘ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ.  

ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʘ, ʜʘʥʥʳʝ ʦʩʨʝʜʥʝʥʳ ʧʦ ʩʪʘʥʮʠʷʤ.  

ʇʨʦʙʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [5-6]. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʦʤ ʃʶʛʦʣʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ 
ʢʠʩʣʦʪʳ ʠ ʬʦʨʤʘʣʠʥʘ ʧʨʦʙʳ ʚʦʜʳ, ʦʙʲʝʤʦʤ 0,5 ʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʤʝʪʦ-
ʜʦʤ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʆʙʨʘʙʦʪʢʫ ʧʨʦʙ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟʳ ʧʨʦʚʦ-
ʜʠʣʠ ʚ ʢʘʤʝʨʝ ʪʠʧʘ çʋʯʠʥʩʢʘʷ ï 2è ʦʙʲʝʤʦʤ 0,1 ʤʣ ʚ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ çMotic BA 310è. ʈʘʩʯʝʪ 
ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Excel. ʀʜʝʥʪʠʬʠʢʘ-
ʮʠʶ ʚʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʨʘʥʝʝ [7].  

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʫʜʘ ɺʝʨʭʥʝʛʦ 

 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʩʪʘʨʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʂʘʣʠʥʠʥʛʨʘʜʘ ʷʚʣʷʝʪʩʷ 

ʧʨʫʜ ɺʝʨʭʥʠʡ ï  ʚʘʞʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʛʦʨʦʜʘ. ɺʝʨʭʥʠʡ ʧʨʫʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʛʦʨʦ-
ʜʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʯʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʧʨʫʜʦʚ. ɽʛʦ ʧʠʪʘʶʪ ʨʝʢʘ ɻʦʣʫʙʘʷ 
ʠ ʨʫʯʴʠ ʉʝʚʝʨʥʳʡ ʠ ɹʦʪʘʥʠʯʝʩʢʠʡ. ɺʦʜʳ ʩʘʤʦʛʦ ʧʨʫʜʘ ɺʝʨʭʥʝʛʦ ʧʝʨʝʪʝʢʘʶʪ ʧʦ ʧʦʜʟʝʤʥʦʤʫ ʚʦʜʦ-
ʚʦʜʫ ʠ ʧʠʪʘʶʪ ʅʠʞʥʠʡ ʧʨʫʜ, ʘ ʧʦʟʞʝ ʩʙʨʘʩʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʜʟʝʤʥʫʶ ʛʘʣʝʨʝʶ ʚ ʨʝʢʫ ʇʨʝʛʦʣʶ. ʀʟ 
ʧʨʫʜʘ ʚʳʪʝʢʘʶʪ ʨʫʯʴʠ ʃʠʪʦʚʩʢʠʡ ʠ ʇʘʨʢʦʚʳʡ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʛʦʨʦʜʘ ʠ 
ʪʘʢʞʝ ʥʝʩʫʪ ʚʦʜʳ ʚ ʨʝʢʫ ʇʨʝʛʦʣʶ. ɹʘʩʩʝʡʥ ʧʨʫʜʘ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʦʨʦʜʘ, ʷʚʣʷʷʩʴ ʢʣʶ-
ʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʣʘʥʜʰʘʬʪʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʠʩʪʝʤʳ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʬʦʨʤʠʨʫʷ 
ʝʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʦʜʦʝʤ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʬʫʥʢʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʛʦʨʦʜʘ, ʚʢʣʶʯʘʷ ʜʝʢʦʨʘʪʠʚʥʫʶ ʠ ʦʩʦʙʝʥʥʦ ʨʝʢʨʝʘʮʠʦʥ-
ʥʫʶ. ʋʢʨʘʰʘʝʪ ʧʨʠʙʨʝʞʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ɺʝʨʭʥʝʛʦ ʧʨʫʜʘ ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ ʥʘʙʝʨʝʞʥʘʷ ʠ ʫʩʪʘʥʦʚ-
ʣʝʥʥʘʷ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʩʢʫʣʴʧʪʫʨʥʘʷ ʛʨʫʧʧʘ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʙʝʨʝʛʘʤ ʧʨʫʜʘ ʨʘʩʧʦʣʦʞʝʥʦ 
ʥʝʩʢʦʣʴʢʦ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʛʫʣʢʘ ʥʘ ʢʘʪʘʤʘʨʘʥʘʭ ʧʦ ʘʢʚʘʪʦʨʠʠ, ʧʨʝʜʣʘʛʘʝʪ-
ʩʷ ʘʨʝʥʜʘ ʚʝʣʦʩʠʧʝʜʦʚ ʠ ʩʘʤʦʢʘʪʦʚ, ʩʦ ʚʩʝʭ ʝʛʦ ʩʪʦʨʦʥ ʦʨʛʘʥʠʟʦʚʘʥʳ ʤʝʩʪʘ ʦʪʜʳʭʘ, ʜʝʪʩʢʠʝ ʠ 
ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ. ɺ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢ ʧʨʫʜʫ ʧʨʠʤʳʢʘʶʪ ʞʠʣʳʝ ʜʦʤʘ. ʇʦ 
ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʭ ʦʧʨʦʩʘ ʚ ʚʦʜʦ-
ʝʤʝ ʤʦʞʥʦ ʚʳʣʦʚʠʪʴ ʦʢʫʥʝʡ, ʧʣʦʪʚʫ, ʣʝʱʝʡ, ʢʘʨʘʩʝʡ, ʱʫʢ, ʩʫʜʘʢʦʚ, ʣʠʥʷ ʠ ʢʨʘʩʥʦʧʝʨʦʢ [8].  

ɺʝʨʭʥʠʡ ʧʨʫʜ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 1270 ʛʦʜʫ ʧʦʩʪʨʦʡʢʦʡ ʧʣʦʪʠʥʳ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢʘʢ 
ʚʦʜʦʝʤ, ʪʘʢ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʚ ʝʜʠʥʫʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʦʜʦʪʦʢʠ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʦʥʠ ʷʚʣʷʣʠʩʴ ʧʨʠʝʤʥʠʢʘʤʠ ʣʠʚʥʝʚʦʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʙʳʪʦ-
ʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ ʚʦ ʤʥʦʛʦʤ ʫʪʨʘʪʠʣʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʠʭ 
ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʫ ʥʘʩʝʣʝʥʠʷ. ɽʞʝʛʦʜʥʦ ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʥʘʙʣʶʜʘ-
ʶʪ ʚ ʚʦʜʦʝʤʝ ʚʩʧʣʳʚʰʫʶ ʨʳʙʫ, ʤʝʨʪʚʳʭ ʫʪʦʢ.  

ʇʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʫʜ ɺʝʨʭʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʴʰʠʤ: ʜʣʠʥʘ ʧʨʫʜʘ 
ʩʦʩʪʘʚʣʷʝʪ 0,90 ʢʤ, ʰʠʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 0,12 ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʜʦ 0,39 ʢʤ ʚ ʶʞʥʦʡ ʯʘʩʪʠ; ʜʣʠʥʘ 
ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ï 6,1 ʢʤ; ʧʣʦʱʘʜʴ ʧʨʫʜʘ ï 293 ʪʳʩ. ʤ

2
; ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʢʣʶʯʘʷ 

ʚʦʜʦʩʙʦʨʳ ʨʫʯʴʝʚ, ï ʙʦʣʝʝ 1,2 ʪʳʩ. ʛʘ, ʪ. ʝ. ʧʨʫʜ ʧʦʣʫʯʘʝʪ ʚʦʜʫ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʝ-
ʚʝʨʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ [4]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʦʝʤʘ ʠʤʝʝʪ ʤʘʣʳʝ ʛʣʫʙʠʥʳ ï ʜʦ ʜʚʫʭ 
ʤʝʪʨʦʚ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʛʣʫʙʠʥʳ ʚʦʟʨʘʩʪʘʶʪ, ʜʦʩʪʠʛʘʷ ʟʥʘʯʝʥʠʡ ʦʢʦʣʦ 6 ʤ. 

ɹʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ɺʝʨʭʥʝʛʦ ʧʨʫʜʘ ʩʠʣʴʥʦ ʠʟʨʝʟʘʥʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʨʝʟʘʥʥʦʩʪʠ 3,2), ʩ ʙʦʣʴ-
ʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʙʦʣʴʰʠʭ ʟʘʣʠʚʦʚ, ʚʳʩʪʫʧʦʚ, ʧʨʠʩʪʘʥʝʡ, ʩʤʦʪʨʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ ʜʨʫʛʠʭ ʘʨʭʠ-
ʪʝʢʪʫʨʥʳʭ ʩʪʨʦʝʥʠʡ. ɺʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʘ ʩʣʘʙʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʦʛʦʟ, ʦʩʦʢʘ ʠ ʜʨ. 

 

ʋʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

 

ʇʦʩʢʦʣʴʢʫ ʬʠʪʦʧʣʘʥʢʪʦʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʟ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ 

ʦʩʥʦʚʥʳʝ ʙʠʦʤʦʣʝʢʫʣʳ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʬʘʢʪʦʨʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ 
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ʝʛʦ ʨʦʩʪ. ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, 

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʮʚʝʪʝʥʠʝ ʮʠʘʥʦʙʘʢʪʝʨʠʡ 

ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʠ pH), ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ [9]. ʆʩʦ-

ʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʛʣʫʙʦʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʜ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʷʚʣʷʷʩʴ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʜʠʥʘʤʠʢʫ ʮʚʝʪʝʥʠʷ ʬʠʪʦ-

ʧʣʘʥʢʪʦʥʘ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʠʟʤʝʥʷʣʘʩʴ ʧʣʘʚʥʦ ʠ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ. ɺ 2015 ʛ. ʚʩʝ ʣʝʪʦ ʠ ʥʘʯʘʣʦ ʦʩʝʥʠ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ (20-

22 Áʉ), ʟʘʪʝʤ ʚ ʦʢʪʷʙʨʝ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʢʦ ʩʥʠʞʘʣʘʩʴ ʜʦ 9 Áʉ ʩ ʜʘʣʴʥʝʡʰʠʤ ʪʨʝʥʜʦʤ ʢ ʦʭʣʘʞʜʝ-

ʥʠʶ ʚʦʜʳ. ɺ 2016 ʛ. ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʦʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʙʦʣʝʝ ʪʝʧʣʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʆʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2017 ʛ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʘ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʝʝ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʟʥʘ-

ʯʝʥʠʡ. ʈʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʣʩʷ ʩ ʥʘʯʘʣʘ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪ 12,8 Áʉ (2015 ʛ.) ʜʦ 

14,0 Áʉ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʡ (2017 ʛ.). 

 

 
 

ʈʠʩ. 1. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʨʫʜʘ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʛʦʨʠʟʦʥʪ) ʠ ʚʦʟʜʫʭʘ 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ ʚ ʧʨʫʜʫ ɺʝʨʭʥʝʤ ʧʦʜʚʝʨʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʟʦʥʥʳʤ 

ʢʦʣʝʙʘʥʠʷʤ (0,08-0,31 ʚ 2015, 0,01-0,44 ʚ 2016 ʠ 0,08-0,32 ʤʛP/ʣ ʚ 2017 ʛʛ.), ʭʦʪʷ ʤʝʞʛʦʜʦʚʘʷ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʘ (ʪʘʙʣʠʮʘ 1). ʉʨʝʜʥʝʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ 

ʬʦʩʬʘʪʦʚ ʙʣʠʟʢʦ ʢ ʵʚʪʨʦʬʥʦʤʫ ʫʨʦʚʥʶ ʚ 2015 ʛ., ʤʝʟʦʪʨʦʬʥʦʤʫ ï ʚ 2016-2017 ʛʛ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ: 

ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʩʥʠʞʝʥʦ ʚʝʩʥʦʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʦʩʝʥʴʶ, ʯʪʦ ʚ ʧʨʠʥ-

ʮʠʧʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʥʦʨʤʘʣʴʥʦʤʫ ʭʦʜʫ.  

ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʚʦʜʝ ʧʦʚʳʰʝʥʥʦʝ, ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʙʦʣʝʝ 5ʇɼʂ. ʅʘʠʤʝʥʴʰʠʭ 

ʟʥʘʯʝʥʠʡ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʩʪʠʛʘʣʠ ʚ 2015 ʛ. (ʚ ʩʨʝʜʥʝʤ 0,23 ʤʛFe/ʣ), ʥʘʠʙʦʣʴʰʠʭ ï ʚ 2017 ʛ. 

(0,64 ʤʛFe/ʣ). ɺ 2017 ʛ. ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʙʱʝʛʦ ʞʝʣʝʟʘ 

ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʭʦʜʘ. 


