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ɸʅʅʆʊɸʎʀʗ  

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʠʩʪʝʤʘʭ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʦʪʩʣʝʞʠʚʘʥʠʠ ʠ ʚʳʩʣʝʞʠʚʘʥʠʠ ʠ ʙʫʜʫʪ ʦʙʩʫʞʜʘʪʴʩʷ ʪʝʢʫʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʀʂʊ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɽʚʨʦʧʝʡʩʢʠʡ ʧʦʪʨʝʙʠʪʝʣʴ ʚʩʝ ʙʦʣʴʰʝ ʙʝʩʧʦʢʦʠʪʩʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʦʵʪʦʤʫ ʢʦʤʧʘʥʠʠ ʚʳʥʫʞʜʝʥʳ ʚʥʝʜʨʷʪʴ ʩʣʦʞʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʳ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʨʝʛʠʩʪʨʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʚʳʩʣʝʞʠʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ABSTRACT 

The article deals with legislation, as well as provisions on quality and safety, quality assurance systems, tracking and 

tracing, and current ICT applications in the global food supply chain are under discussion. European consumers increas-

ingly worry about food safety, so companies are forced to implement sophisticated information systems that focus on 

identification and registration, as well as tracking and tracing capabilities. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɽʉ, ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʢʘʯʝʩʪʚʦ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʦʪʩʣʝ-

ʞʠʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

Keywords: EU acquis; food supply chain; quality; tracking and tracing; information systems.  
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ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʪʨʝʙʫʝʪ ʧʨʦʜʫʢʮʠʠ 

ʚʳʩʦʢʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʰʠʨʦʢʦʤ ʘʩʩʦʨ-

ʪʠʤʝʥʪʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ ʧʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʳʤ ʮʝʥʘʤ. ʆʙʱʝʩʪʚʦ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ, ʯʪʦʙʳ ʩʵʢʦʥʦʤʠʪʴ ʠʩʧʦʣʴʟʫ-

ʝʤʳʝ ʨʝʩʫʨʩʳ, ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʛʨʘʥʠʯʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʪʨʝʙʠʪʝʣʴ ʩʪʘʣ ʚʩʝ ʙʦʣʴʰʝ 

ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʘ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʙʳʣʘ ʫʩʠ-

ʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʱʝʩʠʩʪʝʤʥʳʤʠ ʢʨʠʟʠʩʘʤʠ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ (ʥʘʧʨʠʤʝʨ, BSE-ʢʦʨʦʚʴʝ ʦʙʱʝ-

ʩʪʚʦ ʢʨʠʟʠʩʘ, ʜʠʦʢʩʠʥʦʚʳʡ ʢʨʠʟʠʩ ʠ ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʯʫʤʘ ʩʚʠʥʝʡ ʚ ɽʚʨʦʧʝ). ʇʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʤʠʣʣʠʦʥʳ 

ʝʚʨʦʧʝʡʮʝʚ ʙʦʣʝʶʪ ʢʘʞʜʳʡ ʛʦʜ ʦʪ ʟʘʨʘʞʝʥʠʷ ʧʠʱʠ. 

ɺʘʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʩʘʣʴʤʦʥʝʣʣʳ, ʢʘʤʧʠ-

ʣʦʙʘʢʪʝʨʠʠ ʠ ɽ-coli O157. ʇʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʥʘʡʪʠ 

ʦʙʲʷʚʣʝʥʠʷ ʦʪʢʣʠʢʘ ʧʦʯʪʠ ʝʞʝʥʝʜʝʣʴʥʦ ʚ ʣʶʙʦʡ ʛʘ-

ʟʝʪʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʚʦʟ-

ʨʦʩʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʵʪʠ ʪʨʝʙʦʚʘ-

ʥʠʷ ʠʟʤʝʥʠʣʠʩʴ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦʨʛʦʚʣʠ, ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʟʘ ʧʨʝʜʝʣʳ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʉʧʨʦʩ ʙʦʣʴʰʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʤʝʩʪʥʳʤ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ. ʇʠʱʝʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ - ʵʪʦ ʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦ-

ʩʚʷʟʝʡ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʥʘ ʨʳʥʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʞʝ ʩʚʝʞʠʝ 

ʧʨʦʜʫʢʪʳ ʦʪʛʨʫʞʘʝʪʩʷ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʢʦʪʦʨʦʝ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʧʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʮʝʥʘʤ. ʕʪʦ ʧʦʜ-

ʩʪʝʛʥʫʣʦ ʦʛʨʦʤʥʳʡ ʨʦʩʪ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʫʧʝʨʤʘʨʢʝʪʘʭ (ʚʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʫʧʝʨʤʘʨʢʝ-

ʪʘʭ ʚ 1990-ʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʘʨʪʠʢʫʣʦʚ ʙʦʣʝʝ ʯʝʤ 

ʫʪʨʦʠʣʦʩʴ ʩ 10 000 ʜʦ ʙʦʣʝʝ ʯʝʤ 30 000). 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ, ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʝ, ʪʘʢ ʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʝ, ʨʝʘʛʠʨʫʶʪ ʥʘ ʵʪʦ ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʟʘʢʦ-

ʥʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩ-

ʥʦʝ ʠ ʙʝʟʚʨʝʜʥʦʝ ʜʣʷ ʞʠʚʦʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦ-

ʥʦʤʠʪʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʇʨʠʤʝʨʘʤʠ ʤʦ-

ʛʫʪ ʩʣʫʞʠʪʴ ʩʪʘʥʜʘʨʪʳ ʂʦʜʝʢʩʘ ɸʣʠʤʝʥʪʘʨʠʫʩ (ʌɸʆ 

/ ɺʆɿ) ʠ ʧʨʘʚʠʣʘ ɽʉ-BSE.  

ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʜʝʣʝʥʠʝ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʢʦʥ-

ʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʙʣʝʤʳ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʝʨʝʭʦʜ ʦʪ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʧʝʮʠʘʣʴʥʳʭ ʪʦʚʘʨʦʚ ʩ 

ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ 

ʠʭ ʚʩʪʨʦʝʥʥʦʩʪʠ ʚ ʩʝʪʝʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʜʣʷ 

ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʙʝʟʦʧʘʩʥʳʭ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʧʝʨʴ ʩʪʨʘʪʝʛʠʠ ʙʠʟʥʝʩʘ ʜʦʣʞʥʳ 

ʦʪʦʡʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. ʂ ʪʘʢʠʤ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ, 

ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʟʘʙʦʪʘ ʦ ʞʠʚʦʪʥʳʭ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ. ʜ. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʚʣʠʷʶʪ ʥʘ ʚʩʶ ʧʠʱʝʚʫʶ ʮʝʧʦʯʢʫ ʦʪ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʢ ʨʠʪʝʡʣʝʨʫ. ɼʣʷ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʨʝʰʝʥʠʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʙʠʟʥʝʩʦʤ, ʢʦ ʤʥʦʛʠʤ ʧʨʦʙʣʝʤʘʤ ʠ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʩ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠ ʬʝʨ-

ʤʝʨʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦ-

ʤʠʩʩʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʦʨʛʦʚʣʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʠ ʧʦʜʭʦʜ 

"ʬʝʨʤʘ-ʚʠʣʢʘ" 

ʄʳ ʧʨʠʟʥʘʝʤ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ, 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʍʦʪʷ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦʨʛʦʚʣʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʜʳ, ʦʥʠ 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʦʙʲʷʩʥʝʥʠʠ ʧʠʱʝʚʦʡ ʮʝʧʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ʈʘʟʤʝʨʳ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʚʣʠʷʥʠʷ ʩʚʷʟʘʥʘ ʩ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʠ ʚʳʛʦʜ) ʠ ʩ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʦʡ ʦʨʠʝʥʪʘʮʠʝʡ. ʏʪʦʙʳ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʠ ʧʨʠʙʳʣʴʥʳʤʠ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʘʣʴ-

ʷʥʩʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ 

ʧʨʠʚʦʜʷʪ ʢ ʮʝʧʦʯʢʘʤ ʧʦʩʪʘʚʦʢ ʠ ʩʝʪʷʤ. ʇʨʠʤʝʨʘʤʠ 

ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʶʪʩʷ: 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʮʝʥʥʦʩʪʷʤ; 

¶ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ ʠ ʚʳʛʦʜ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ 
ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ ʠ ʩʝʪʠ; 

¶ ʚʣʠʷʥʠʝ ʩʪʘʥʜʘʨʪʦʚ (ɽʉ) ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ 
ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʠʚʦʪʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʙʠʟʥʝʩʘ ʟʦʥʘ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʩʚʷʟʘʥʘ ʩʦ ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦʨʛʦʚʣʠ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ  

ʏʘʩʪʴ ʧʠʱʠ ʚʩʪʨʦʝʥʘ ʚ ʝʝ (ʵʢʦʣʦʛʠʯʝʩʢʫʶ) ʩʨʝʜʫ 

ʦʙʠʪʘʥʠʷ. ʇʨʠʤʝʨʘʤʠ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʶʪʩʷ: 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʳ-
ʙʨʦʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ; 
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¶ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʠ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʜʦ ʧʦ-

ʪʨʝʙʠʪʝʣʷ. 

ʋʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʠʷ (ʪʘʢʞʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʘʢʠʤ ʚʦʧʨʦʩʘʤ, ʢʘʢ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʘ).  

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʚʣʠʷʥʠʷ ʩʚʷʟʘʥʘ ʩ 

ʚʠʜʦʤ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʩʩʦʤ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʪʦʢʘʤʠ ʪʦʚʘʨʦʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʤʝʞʜʫʥʘʨʦʜʥʦʡ) ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ (ʥʘʧʨʠʤʝʨ, 

HACCP, ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʚʳʩʣʝʞʠʚʘʥʠʝ); 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʧʨʦʜʫʢʪʘʭ ʠ ʧʨʦʮʝʩʩʘʭ (ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʣʘʛʘʝʪʩʷ ʢ 

ʧʨʦʜʫʢʪʫ ʠ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ). 

ʉʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʘʷ ʩʬʝʨʘ ʚʣʠʷʥʠʷ (ʥʦʨʤʳ ʠ 

ʮʝʥʥʦʩʪʠ) ʩʚʷʟʘʥʘ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʪʦʨʛʦʚʣʝ ʧʠʱʝʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʠ ʪʘʢʠʤ ʚʦʧʨʦʩʘʤ, ʢʘʢ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠ ʫʩʪʦʡʯʠʚʦʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɺʘʞʥʳʤʠ ʚʦʧʨʦʩʘʤʠ 

ʷʚʣʷʶʪʩʷ: 

¶ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ / 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɽʉ ʠ ʚʪʦʨʠʯʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

(ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʳ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, 

ʢʦʥʚʝʥʮʠʠ) ʚ ʦʪʥʦʰʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ; 

¶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʦʞʠʜʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ɻʄʆ); 

¶ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʧʨʦʜʫʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ. 

ɺʩʝ ʯʝʪʳʨʝ ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʧʠʱʝʚʳʝ 

ʮʝʧʦʯʢʠ ʦʪ ʬʝʨʤʳ ʜʦ ʩʪʦʣʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʚʳʛʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʟʘ ʩʯʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʘʪʝʛʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ-ʵʪʦ 

ʵʚʦʣʶʮʠʷ ʦʪ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ 

(SCM). 

ʇʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʤ ʚ ʘʥʘʣʠʟʝ ʠ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʪʦʠʤʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʠ ʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʘ ʧʦ ʚʩʝʡ 

ʮʝʧʦʯʢʝ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʧʦʩʪʘʚʦʢ 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ SCM ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʢʦʤʧʘʥʠʶ ʢʘʢ ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʮʝʥʪʨʝ ʩʝʪʠ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʢʣʠʝʥʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʢʦʤʧʘʥʠʷ 

ʜʦʣʞʥʘ ʩʦʪʨʫʜʥʠʯʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ 

ʧʨʦʜʫʢʪ ʧʦʪʨʝʙʠʪʝʣʶ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʵʪʦʤ ʧʦʜʭʦʜʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʥʘ ʧʦʠʩʢʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʝʡʩʪʚʝʥʥʳʭ 

ʤʝʪʦʜʦʚ. ʉʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩ 

ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʇʨʦʱʝ 

ʛʦʚʦʨʷ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʜʝʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ: 

ʉʥʠʞʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʘ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʟʘʢʫʧʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʘʨʢʝʪʠʥʛ ʠ 

ʣʦʛʠʩʪʠʢʘ. ʈʘʩʪʫʱʘʷ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʚʳʩʠʣʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʪʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʚʩʝʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʕʢʦʥʦʤʠʪʴ ʚʨʝʤʷ. ʈʳʥʢʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ, ʘ ʞʠʟʥʝʥʥʳʝ 

ʮʠʢʣʳ ʧʨʦʜʫʢʪʦʚ-ʚʩʝ ʙʦʣʝʝ ʩʦʢʨʘʱʘʝʤʳʤʠ.ʏʪʦʙʳ 

ʩʪʘʪʴ ʢʦʨʦʯʝ, ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʛʠʙʢʦʩʪʴ ʠ 

ʦʪʟʳʚʯʠʚʦʩʪʴ. 

ʉʦʢʨʘʱʘʪʴ ʟʘʪʨʘʪʳ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ 

ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʘʨʪʥʝʨʦʚ ʧʦ ʮʝʧʦʯʢʝ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʘʝʪ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʫʩʪʨʘʥʷʝʪ ʦʪʭʦʜʳ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ .ɿʥʘʥʠʝ ʪʦʛʦ, ʯʝʛʦ 

ʭʦʯʝʪ ʧʦʪʨʝʙʠʪʝʣʴ, ʧʦʟʚʦʣʷʝʪ-ʚʤʝʩʪʝ ʩ ʧʘʨʪʥʝʨʘʤʠ 

ʧʦ ʮʝʧʦʯʢʝ - ʪʦʯʥʳʝ ʮʝʣʝʚʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ. ʕʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʠ ʙʝʟʦʧʘʩʥʳʝ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ. ʀʥʥʦʚʘʮʠʠ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʢʣʠʝʥʪʦʚ ʦʩʪʘʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʫʩʪʦʡʯʠʚʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʢʦʪʦʨʦʛʦ ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ ʠ ʢʦʪʦʨʳʡ ʪʨʫʜʥʝʝ ʚʩʝʛʦ 

ʩʢʦʧʠʨʦʚʘʪʴ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ SCM ʷʚʣʷʝʪʩʷ ʦʙʤʝʥ 

ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺʩʝ ʵʪʦ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʩʪʘʚʢʠ. ɺ 

ʩʣʦʞʥʦʡ ʠ ʢʨʠʪʠʯʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʧʘʫʪʠʥʝ ʦʪʥʦʰʝʥʠʷ 

ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʝʠʟʤʝʥʥʦ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɽʩʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ, ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʤʦʛʫʪ 

ʙʳʩʪʨʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʨʝʰʘʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 

ʮʝʧʷʤʠ-ʵʪʦ ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʝʪ, 

ʜʦʢʫʤʝʥʪʠʨʫʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʦ ʢʘʯʝʩʪʚʝ ʠʟ 

ʚʩʝʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʠ ʢʦʥʪʨʦʣʝ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ. ɺ ʙʫʜʫʱʝʤ, 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʩʧʦʩʦʙʥʳʤ ʦʙʝʩʧʝʯʠʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʙʫʜʝʪ 

ʦʪʟʳʚʯʠʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʧʦʪʦʢ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʩʥʦʚʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ 

ʜʦ ʢʦʥʝʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʮʝʧʦʯʢʠ 

ʢʣʠʝʥʪʦʚ (www. ibs-ag.com). 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʩʧʝʰʥʳʝ ʧʨʦʛʨʘʤʤʳ ʢʘʯʝʩʪʚʘ SCM ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʦʪ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʢ ʩʦʚʤʝʩʪʥʳʤ 

ʦʪʥʦʰʝʥʠʷʤ. ʎʝʣʴ-ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʦʮʝʩʩʝ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʧʦʜʘʯʫ ʚʧʝʨʝʜ, ʪʘʢ 

ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ. 

ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʦʪʯʝʪʥʦʩʪʠ ʙʫʜʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʦʙʦʠʭ ʢʘʯʝʩʪʚʘ ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʦʪʯʝʪʥʦʩʪʴ. 

ɼʦʣʛʦʩʨʦʯʥʘʷ ʮʝʣʴ ʧʨʦʛʨʘʤʤ ʢʘʯʝʩʪʚʘ SCM 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʨʠʩʢʘ ʠ ʚʘʨʠʘʮʠʠ, 

ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʳʚʘʝʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʤʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʫʥʳ ʩʪʨʝʢʦʟ 

(Insecta: Odonata) ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʨʝʛʠʦʥʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʨʝʢʦʟʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 ʧʦʜʦʪʨʷʜʘʤ, 5 ʩʝʤʝʡʩʪʚʘʤ ʠ 12 ʚʠʜʘʤ: Sympecma fusca, 

Lestes dryas Calopteryx virgo, Calopteryx splendens, Ischnura elegans, Aeshna isosceles, Aeshna juncea, Anax 

parthenope, Anax emperor, Sympetrum vulgatum, Orthetrum cancelatum, Orthetrum brunne. , 

ABSTRACT 

The present study describes the morphobioecological features of the fauna of dragonfly (Insecta: Odonata) in the 

natural landscapes of the Fergana Valley of the Republic of Uzbekistan. Two subgroups, 5 families, and 12 species have 

been identified in the study areas: Sympecma fusca, Lestes dryas Calopteryx virgo, Calopteryx splendens, Ischnura ele-

gans, Aeshna isosceles, Aeshna juncea, Anax parthenope, Anax imperor, Sympetrum vulgatum, Orthetrum cancelatum, 

Orthetrum brunne.  
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Keywords: Insects, dragonfly, imago, larva, fauna, biodiversity, Ferghana Valley,  
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ɺʚʝʜʝʥʠʝ. ʉʪʨʝʢʦʟʳ (Odonata) ï ʜʨʝʚʥʷʷ ʛʨʫʧʧʘ, 

ʥʘʩʯʠʪʳʚʘʶʱʘʷ ʦʢʦʣʦ 6000 ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʠʟ ï ʟʘ 

ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʙ-

ʨʘʟʫʶʪ ʦʩʦʙʫʶ ʛʨʫʧʧʫ ʥʘʩʝʢʦʤʳʭ (Insecta) ʠ, ʢʘʢ 

ʩʯʠʪʘʝʪʩʷ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʚ ʢʘʤʝʥʥʦ ï ʫʛʦʣʴ-

ʥʳʡ ʧʝʨʠʦʜ (~ 300 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ) [1, c. 28; 2, ʩ. 22; 3, 

ʩ. 18]. 

ʉʪʨʝʢʦʟʳ ʫʯʘʩʪʚʫʶʪ ʚ ʚʦʜʥʦʤ ʠ ʥʘʟʝʤʥʦʤ ʙʠʦ-

ʛʝʦʮʝʥʦʟʝ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʮʝʧʠ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʤʝʥʝ, 

ʙʠʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦ-

ʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ, ʟʦʦʛʝʦʛʨʘʬʠʠ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʵʪʦʣʦʛʠʷ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʥʞʝʥʝʨʠʠ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. [4, ʩ. 6; 5, ʩ. 22; 1, ʩ. 

32; 6, ʩ. 4] ɺ ʚʦʜʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʧʦʧʫ-

ʣʷʮʠʠ ʩʪʨʝʢʦʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘ-

ʪʦʨʘ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʢʘʢ ʚʳʩʦʢʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ ʢ ʬʘʢʪʦʨʘʤ 

http://7universum.com/ru/nature/archive/item/8999
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ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʍʦʪʷ ʩʪʨʝʢʦʟʳ ʥʝ ʠʤʝʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʧʨʠʜʘʶʪ ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ, ʪʘʢʞʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʩʪʨʝʙʠʪʝʣʠ ʚʨʝʜʠʪʝʣʝʡ ʥʝʢʦʪʦʨʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3, ʩ. 3; 7, ʩ. 2].  

 ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʤʘʛʦ 

ʩʪʨʝʢʦʟ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʠʥʘʤʠʢʦʡ 

ʢʨʦʚʦʩʦʩʫʱʠʭ ʠ ʥʘʟʦʡʣʠʚʳʭ ʣʝʪʘʶʱʠʭ ʥʘʩʝʢʦʤʳʭ. 

ʃʠʯʠʥʢʠ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʢʦʨʤʦʤ ʜʣʷ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʳʙ ʠ ʚʦʜʥʳʭ ʧʪʠʮ. [8, ʩ. 124; 9, ʩ. 222; 

10, ʩ. 3; 11, ʩ. 2] 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʣʠʯʠʥʢʠ, ʥʝʢʦʪʦʨʳʭ ʩʪʨʝʢʦʟ 

ʤʦʛʫʪ ʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʨʳʙʦʚʦʜʩʪʚʫ, ʧʠʪʘ-

ʷʩʴ ʤʘʣʴʢʘʤʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʳʙ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʛʝʣʴʤʠʥʪʦʟʳ, ʧʨʦʩʪʦʛʦʥʠʤʦʟ ʠ ʪ. ʜ ʥʝʢʦʪʦʨʳʭ ʜʠʢʠʭ 

ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ 

ʛʝʣʴʤʠʥʪʦʚ. [10, ʩ. 4; 3, ʩ. 4] 

ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʜʦʥʘʪʦʬʘʫʥʳ, ʤʦʨ-

ʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʳʭ ʚʠ-

ʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʟʦʦʣʦʛʠʠ, ʛʠʜʨʦʙʠʦʣʦʛʠʠ, 

ʵʥʪʦʤʦʣʦʛʠʠ. ʊʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʆʜʦ-

ʥʘʪʦʬʘʫʥʳ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʚ ʦʮʝʥʢʘʭ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʦʪʜʝʣʴʥʳʭ ʚʠ-

ʜʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʠʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʚʘʞ-

ʥʦʩʪʠ ʧʦ ʚʢʣʶʯʝʥʠʶ ʚʳʚʝʜʝʥʠʷ ʠʟ ʩʧʠʩʢʘ ʚʠʜʦʚ, ʟʘ-

ʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ. [6, ʩ. 4] 

ʅʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʦʚʝʜʝʥʦ ʪʘʢʩʦ-

ʥʦʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʘʫʥʳ ʩʪʨʝʢʦʟ ʧʦʜʦʪʨʷʜʘ 

Anisoptera ʮʝʥʪʨʘʣʴʥʦ ï ʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʳʷʚʣʝʥʥʦʛʦ ʚʠʜʘ [12, ʩ. 97]  

ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠ-

ʩʪʘʥ, ʚʢʣʶʯʘʷ ʌʝʨʛʘʥʩʢʫʶ ʜʦʣʠʥʫ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʭʚʘʯʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ 

ʠʤʝʝʪ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʜʦʥʘʪʦʬʘʫʥʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠ-

ʜʦʚ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘ-

ʜʘʩʪʨ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʨʝʩʧʫʙʣʠʢʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʘʫʥʳ ʩʪʨʝ-

ʢʦʟ (Insecta: Odonata) ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʌʝʨ-

ʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʶʛa ï ʚʦʩʪʦʢʝ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʧʝ-

ʨʠʦʜ 2017 ï2019 ʛʦʜʦʚ (ʚʝʩʥʘ ï ʣʝʪʦ ï ʦʩʝʥʴ). ʌʝʨ-

ʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʙʠʦʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʤ ʨʘʡʦʥʦʤ ʩ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʦʡ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝʤ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʦʡ ʬʘ-

ʫʥʳ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʚʥʠʥʥʦʡ ʠ 

ʛʦʨʠʩʪʦʡ ʤʝʩʪʥʦʩʪʴʶ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʱʠ-

ʤʠʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ. ʂʣʠʤʘʪ ʩʫʭʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 300 ï400 ʤʤ, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ +26 ... + 27 Á ʉ. ʆʩʥʦʚ-

ʥʳʤʠ ʢʨʫʧʥʳʤʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʝ-

ʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʂʘʨʘʜʘʨʴʷ, ʅʘʨʳʥ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʨʠʪʦʢʠ, ʦʟʝʨʘ, ʢʘʥʘʣʳ. ɻʠʜʨʦʛʨʘ-

ʬʠʯʝʩʢʠʤʠ ʩʝʪʷʤʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʷʚʣʷ-

ʶʪʩʷ: ʢʦʣʣʝʢʪʦʨʳ ɹʘʣʳʢʯʠʥʩʢʦʛʦ ʪʫʤʘʥʘ, ʘʨʳʢʠ ɸʥ-

ʜʠʞʘʥʩʢʦʛʦ ʪʫʤʘʥʘ, ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ñʆʢ ʣʘʡʣʘʢò 

ʍʦʜʞʘʘʙʘʜʩʢʦʛʦ ʪʫʤʘʥʘ, ʐʘʭʨʠʭʦʥʩʘʡ ɹʦʟʩʢʦʛʦ ʪʫ-

ʤʘʥʘ, ʊʝʥʪʘʢʩʘʡ, ɹʘʣʳʢʢʫʣ ʀʟʙʦʩʢʘʥʩʢʦʛʦ ʪʫʤʘʥʘ, 

ʊʝʥʪʘʢʩʘʡ, ʇʘʭʪʘʘʙʘʜʩʢʦʛʦ ʪʫʤʘʥʘ, ɸʥʜʠʞʘʥʩʘʡ ʍʘ-

ʥʘʙʘʜʩʢʦʛʦ ʪʫʤʘʥʘ, ɺʦʜʦʸʤʳ çʉʧʦʨʪʠʚʥʦ ïʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘè ʍʦʜʞʘʘʙʘʜʩʢʦʛʦ ʪʫʤʘʥʘ ʠ ʯʘʩʪʴ 

ɸʥʜʠʞʘʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ɹʦʣʴʰʦʛʦ ʌʝʨʛʘʥʩʢʦʛʦ ʢʘ-

ʥʘʣʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʪʨʝʢʦʟ (Insecta, 

Odonata) ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ 

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ [13, ʩ. 55]. ʆʪʣʦʚ ʩʪʨʝʢʦʟ 

(ʠʤʘʛʦ) ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʤʝʪʦʜʦʚ [14, ʩ. 256], ʩ 3 ʧʦʚʪʦʨʥʦʩʪʷʤʠ ʥʘ ʢʘʞʜʦʤ 

ʫʯʘʩʪʢʝ, ʤʝʞʜʫ 0800 ʠ 1500 ʯʘʩʘʤʠ ʜʥʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʩʪʨʝʢʦʟ ʧʨʦʚʦʜʠʣʦʩʴ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤʠ ʦʧʨʝʜʝʣʠʪʝʣʷʤʠ ʠ ʠʥʪʝʨʥʝʪ ïʩʘʡʪʘʤʠ ʠ ʥʘ 

ʦʩʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ[15, ʩ. 32; 16, ʩ. 1; 

1, ʩ. 78; 13, ʩ. 14; 14, ʩ. 257; 17, ʩ. 1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʋʟʙʝʢʠ-

ʩʪʘʥʘ, ʚʳʷʚʣʝʥʥʳʝ ʩʪʨʝʢʦʟʳ ʦʪʥʦʩʷʪʩʷ ʢ 2 ʧʦʜʦʪʨʷ-

ʜʘʤ, 5 ʩʝʤʝʡʩʪʚʘʤ, 7 ʨʦʜʘʤ ʠ 12 ʚʠʜʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʣʠʯʠʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʫʯʴʷʭ, ʦʟʝʨʘʭ, ʠʨʨʠ-

ʛʘʮʠʦʥʥʳʭ ʩʝʪʷʭ (ʢʘʥʘʣʳ, ʘʨʳʢʠ ʠ ʪ. ʜ.) ʘ ʠʤʘʛʦ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʙʠʦʪʦʧʘʭ ʚʦʜʦʸʤʦʚ. ɺ ʥʠʞʝ ʩʣʝʜʫʶ-

ʱʝʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʚʠʜʦʚ ʩʪʨʝʢʦʟ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1.  

ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʷ ʚʠʜʦʚ ʩʪʨʝʢʦʟ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ 

ʇʦʜʦʪʨʷʜ ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

Zygoptera 

Lestidae 

Calvert, 1901 

Sympecma 

Burmeister, 1839 

Sympecma fusca 

Vander Linden, 1820 

Lestes dryas Kirby 1890 

Calopterygidae 

Sʝlys, 1850 

Calopteryx 

Leach, 1815 

Calopteryx virgo 

Linnaeus, 1758 

Calopteryx splendens 

Harris, 1780 

 

Coenagrionidae Kirby, 1890 

 

Ischnura 

Charpentier, 1840 

 

Ischnura elegans 

Vander Linden, 1820 

Anisoptera Aeshchnidae Anax Anax parthenope 
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Rambur, 1842 Leach, 1815 (Sʝlys, 1839) 

Anax imperator 

Leach, 1815 

Aeshna Linnaeus, 1758 
Aeshna isosceles Muller, 1767 

Aeshna juncea Linnaeus, 1758 

Libellulidae 

Rambur, 1842 

Sympetrum 

Newman, 1833 

Sympetrum vulgatum 

(Linnaeus, 1758) 

Orthetrum 

Newman, 1833 

Orthetrum cancelatum Linnaeus, 1758 

Orthetrum brunneum 

(Fonscolombe, 1837) 

 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠ-

ʜʦʚ ʆʜʦʥʘʪʦʬʘʫʥʳ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ. 

ʇʦʜʦʪʨʷʜ: Zygoptera ï ʈʘʚʥʦʢʨʳʣʳʝ  

ʂʨʳʣʴʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ (2 ʧʘʨʳ). ʈʦʪʦʚʦʡ ʘʧʧʘ-

ʨʘʪ ʛʨʳʟʫʱʠʡ, ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʯʝʣʶʩʪʠ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ [18, ʩ. 55]. ʄʦʨʬʦ ï ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʫʢ-

ʪʫʨʘ ʦʙʦʠʭ ʧʘʨ ʢʨʳʣʴʝʚ ʩʭʦʞʘ, ʚ ʧʦʢʦʝ ʢʨʳʣʴʷ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʪʝʣʘ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ, ʦʥʠ ʣʝʪʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦ ʠ ʤʝʜʣʝʥʥʦ, ʤʘʣʝʥʴʢʠʝ ʧʦ ʨʘʟ-

ʤʝʨʫ ʛʣʘʟʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʬʘʩʝʪʦʯ-

ʥʳʤʠ ʛʣʘʟʘʤʠ, ʙʨʶʰʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʦʝ. ʕʪʦʪ 

ʧʦʜʦʪʨʷʜ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ, ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʚʙʣʠʟʠ ʚʦʜʦʸʤʦʚ. [19, ʩ. 30]  

ʉʝʤʝʡʩʪʚʦ: Lestidae ï ʃʶʪʢʠ ʂʨʳʣʴʷ ʠʤʝʶʪ 

ʜʣʠʥʫ 20ï30 ʤʤ, ʧʨʦʟʨʘʯʥʳʝ, ʧʪʝʨʦʩʪʠʛʤʘ ʠʤʝʝʪ ʢʘʢ 

ʤʠʥʠʤʫʤ 2 ʢʣʝʪʢʠ, ʚʠʜʠʤʳʝ ʥʘ ʦʙʦʠʭ ʢʨʳʣʴʷʭ, ʮʚʝʪ 

ʪʝʣʘ, ʙʣʝʩʪʷʱʠʡ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 9 

ʚʠʜʦʚ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ. [20, ʩ. 58] 

ʈʦʜ: Sympecma  

ɺʳʷʚʣʝʥʳʡ ʚʠʜ: 

Sympecma fusca (Vander Linden, 1820) ï ʣʶʪʢʘ 

ʪʫʩʢʣʘʷ  

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɹʦʣʴʰʦʡ ʌʝʨʛʘʥʩʢʠʡ ʢʘ-

ʥʘʣ, 8/5/2017, 5 ǀ, 6 ǁ 20.05.2019, 7 ǀ, 4 ǁ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 

Sympecma fusca ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʙʣʠʟʠ ʨʫʯʴʝʚ ʠ ʨʝʢ, 

ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʙʫʨʳʡ ʮʚʝʪ. ʃʠʯʠʥʢʠ ʜʣʠʥʦʡ 34ï

39 ʤʤ, ʙʨʶʰʥʘʷ ʯʘʩʪʴ 27ï30 ʤʤ, ʢʨʳʣʴʷ 20ï22 ʤʤ, 

ʣʠʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʜʦ 3 ʤʝʩʷʮʝʚ. ʇʠʪʘʝʪʩʷ ʤʝʣ-

ʢʠʤʠ ʥʘʩʝʢʦʤʳʤʠ. ʇʦʣʦʚʘʷ ʟʨʝʣʦʩʪʴ ʦʪʤʝʯʝʥʦ ʚ ʘʧ-

ʨʝʣʝ, ʠ ʘʢʪʠʚʥʘʷ ʞʠʟʥʴ ʜʣʠʪʩʷ ʜʦ ʩʝʥʪʷʙʨʷ ï ʦʢʪʷʙʨʷ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʷʡʮʘ ʵʪʦʡ ʩʪʨʝʢʦʟʳ ʠʤʝʶʪ ʨʘʟʤʝʨ ʜʦ 1 

ʤʤ, ʘ ʨʘʟʚʠʪʠʝ ʟʘʥʠʤʘʝʪ ʦʪ 3 ʜʦ 6 ʥʝʜʝʣʴ. ɺ ʛʦʜ ʨʘʟ-

ʚʠʚʘʶʪʩʷ 2 ʧʦʢʦʣʝʥʠʷ, ʟʠʤʫʝʪ ʚ ʩʪʘʜʠʠ ʠʤʘʛʦ. 

Sympecma fusca ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʶʞʥʦʡ ï ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ɸʟʠʠ. 

ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʳ: 

ʉʝʤʝʡʩʪʚʦ: Caloptergidae ïʂʨʘʩʦʪʢʘ  

ʂʨʳʣʴʷ: ʫ ǁ ǁ ʢʨʦʤʝ ʦʩʥʦʚʘʥʠʷ ʠ ʚʝʨʰʠʥʳ 

ʦʢʨʘʰʝʥʳ ʚ ʪʸʤʥʦ ïʩʠʥʠʡ ʮʚʝʪ, ʫ ǀ ǀ ʧʨʦʟʨʘʯʥʳʝ, 

ʧʪʝʨʦʩʪʠʛʤʘ ʙʝʣʘʷ, ʜʣʠʥʘ 30 ï38ʤʤ. ʊʝʣʦ ʦʢʨʘʰʝʥʦ ʚ 

ʩʠʥʝ ï ʟʝʣʸʥʳʡ ʙʣʝʩʪʷʱʠʡ ʮʚʝʪ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ 3 ʚʠʜʘ [20, ʩ. 60]. 

ʈʦʜ: Calopteryx 

Calopteryx virgo Linnaeus, 1758 ʢʨʘʩʦʪʢʘ ï ʜʝ-

ʚʫʰʢʘ  

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ, 

ʊʝʥʪʘʢʩʘʡ, 15.05.2019, 5 ǀ,7ǁ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 

ʎʚʝʪ ʪʝʣʘ ǁ ǁ ʙʣʝʩʪʷʱʠʡ ïʩʠʥʠʡ, ʢʨʳʣʴʷ ʦʢʨʘʰʝʥʳ 

ʚ ʪʝʤʥʦ ïʩʠʥʠʡ ʮʚʝʪ ʢʨʦʤʝ ʦʩʥʦʚʘʥʠʷ ʠ ʚʝʨʰʠʥʳ. ʋ 

ǀ ǀ ʢʨʳʣʴʷ ʧʨʦʟʨʘʯʥʳʝ, ʧʪʝʨʦʩʪʠʛʤʘ ʙʝʣʘʷ, ʪʝʣʦ, 

ʙʣʝʩʪʷʱʝʝ ʟʝʣʝʥʦʝ. ɼʣʠʥʘ ʪʝʣʘ 45 ï50 ʤʤ, ʢʨʳʣʴʝʚ 30 

ï32 ʤʤ, ʜʣʠʥʘ ʙʨʶʰʢʘ 34 ï36 ʤʤ. ʃʠʯʠʥʢʠ ʨʘʟʚʠʚʘ-

ʶʪʩʷ ʚ ʪʝʢʫʯʠʭ ʚʦʜʘʭ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ [21, ʩ. 115]. 

 ɺ ʧʨʝʜʝʣʘʭ ʉʅɻ Calopteryx virgo ̫ ʚʣʷʝʪʩʷ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʚʠʜʦʤ ʝʚʨʦʧʝʡʩʢʦ ï ʩʠʙʠʨʩʢʦʡ ï ʮʝʥʪʨʘʣʴʥʦ 

ʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʦʩʪʦʢ ʜʦ 

ʂʨʘʩʥʦʷʨʩʢʘ ʠ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ [22, ʩ. 117]. 

 Calopteryx splendens (Harris, 1780) ï ʢʨʘʩʦʪʢʘ 

ʙʣʝʩʪʷʱʘʷ  

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ 

ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ñʆʢ ʣʘʡʣʘʢò, 03.06.2018, 5 ǁ6ǁ; 

14.05.2019, 4 ǀ, 3ǁ; 25.07.2019; 3 ǀ, 2 ǁ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʎʚʝʪ ʪʝʣʘ Calopteryx splendens ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ Ca-

lopteryx virgo, ʦʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 44ï50 ʤʤ, ʙʨʶʰʢʘ 

34ï40 ʤʤ, ʢʨʳʣʴʦʚ 30ï35 ʤʤ. ʉʝʨʝʜʠʥʘ ʢʨʳʣʴʝʚ ǁ ǁ 

ʩʠʥʝʝ ʧʪʝʨʦʩʪʠʛʤʘ ʥʝʟʘʤʝʪʥʘ. ʂʨʳʣʴʷ ǀ ǀ ʧʨʦʟʨʘʯʥʦ 

ï ʞʝʣʪʦʚʘʪʳʝ, ʧʪʝʨʦʩʪʠʛʤʘ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʅʦʛʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʜʣʠʥʥʳʝ, ʯʝʨʥʳʝ. 

ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ Calopteryx splendens 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʤʝʩʪʘʭ ʩ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴʶ ʧʦ ʙʝʨʝʛʘʤ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʘʨʳʢʦʚ ʠ ʦʨʦ-

ʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʤʠʢʨʦ ʧʦʧʫʣʷʮʠʠ 

ʚ ʵʪʠʭ ʙʠʦʪʦʧʘʭ. ɺʦʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ (2018ï2019 

ʛʛ.) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʩʪʨʝʢʦʟ ʬʦʨʤʠʨʫʶʪ 

ʛʨʫʧʧʳ ʠʟ 12- 24 ʦʩʦʙʝʡ. ʄʦʨʬʦ ï ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʦʩʦʙʝʡ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦ ʧʦʧʫʣʷʮʠʡ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʠʤʝʶʱʠʤʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ. ʆʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʮʚʝʪ ʢʨʳʣʴʝʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʪʝʤʥʝʝ. 

Calopteryx splendens ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɽʚʨʦʧʝ, 

ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʉʝʤʝʡʩʪʚʦ: Coenagrionidae ï ʩʪʨʝʣʢʠ  

ʉʪʨʝʢʦʟʳ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʩ ʠʟʷʱʥʳʤ ʩʪʨʦʝ-

ʥʠʝʤ ʪʝʣʘ. ʋ ǀ ǀ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʙʨʶʰʢʦ ʩʚʝʪʣʦ 

ï ʟʝʣʝʥʦʝ ʠʣʠ ʢʦʨʠʯʥʝʚʦʝ, ʘ ʫ ǁ ǁ ̫ ʨʢʦ ï ʩʠʥʝʝ ʩ ʪʝʤ-

ʥʳʤʠ ʧʷʪʥʘʤʠ. ʇʪʝʨʦʩʪʠʛʤʳ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʫ 

ʚ 1 ʷʯʝʡʢʫ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚʳʷʚʣʝʥʦ 24 ʚʠʜʘ [20, ʩ. 

78]  
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ʈʦʜ: Ischnura (Charpentier 1840)  

ɺʳʷʚʣʝʥʥʳʡ ʚʠʜ: 

Ischnura elegans (Vander Linden 1820) ï ʩʪʨʝʣʢʘ 

ʠʟʷʱʥʘʷ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠ-

ʣʦʷʪ, ʐʘʭʨʠʭʘʥʩʘʡ,4ǀ, 2 ǁ, 05.06.2018. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 
Ischnura elegans ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʨʘʚʥʠʥʘʭ ʠ ʚ 

ʧʨʝʜʛʦʨʴʷʭ. ʆʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 30 ï34 ʤʤ, ʜʣʠʥʘ ʧʨʦ-

ʟʨʘʯʥʳʭ ʢʨʳʣʴʝʚ 16 ï20 ʤʤ, ʙʨʶʰʢʘ 24 ï29 ʤʤ. ʋ ǁ 

ǁ ʛʨʫʜʴ, ʧʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʩʝʛʤʝʥʪʳ ʠ ʙʨʶʰʢʘ ʛʦ-

ʣʫʙʳʝ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʙʨʶʰʢʘ ʯʝʨʥʘʷ. ɹʨʶʰʢʦ ǀ ǀ 

ʪʦʥʢʦʝ, ʯʘʩʪʦ ʦʢʨʘʰʝʥʦ ʚ ʯʝʨʥʦ ï ʢʦʨʠʯʥʝʚʳʭ ʪʦʥʘʭ, 

ʣʠʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʪʦʷʯʠʭ ʚʦʜʘʭ. ʉʪʘʜʠʷ ʠʤʘʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʝ ïʩʝʥʪʷʙʨʝ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʯʪʦ 

Ischnura elegans ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʧʨʦ-

ʠʟʨʘʩʪʘʶʱʠʭ ʨʷʜʦʤ ʩ ʙʦʣʴʰʠʤʠ ʣʫʞʘʤʠ ʠ ʤʝʜʣʝʥʥʦ 

ʪʝʢʫʱʠʤʠ ʚʦʜʦʝʤʘʤʠ. ʆʙʠʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ǀǀ Ischnura elegans ʦʙʣʘʜʘʣʠ ʙʨʶʰʢʦʤ, 

ʢʦʥʝʯʥʳʝ ʩʝʛʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʙʣʘʜʘʣʠ ʢʨʘʩʥʦʚʘʪʦ ï 

ʦʣʠʚʢʦʚʳʤ ʮʚʝʪʦʤ, ʷʨʢʠʝ ʧʪʝʨʦʩʪʠʛʤʳ ʠʤʝʣʠ ʫʟʢʠʝ 

ʯʝʨʥʳʝ ʧʦʣʦʩʳ.  

Ischnura elegans ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʣʝʘʨʢʪʠʢʠ. 

ʆʪʨʷʜ: Anisoptera ï ʈʘʟʥʦʢʨʳʣʳʝ 

ʆʩʥʦʚʘʥʠʝ ʟʘʜʥʠʭ ʢʨʳʣʴʝʚ ʫʚʝʣʠʯʝʥʦ, ʠ ʝʛʦ 

ʬʦʨʤʘ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʦʨʤʳ ʧʝʨʝʜʥʠʭ ʢʨʳ-

ʣʴʝʚ. ʂʦʛʜʘ ʩʪʨʝʢʦʟʳ ʩʘʜʷʪʩʷ, ʢʨʳʣʴʷ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʩʧʨʘʚʣʝʥʥʦʤ ʚʠʜʝ. ʂʨʫʧʥʳʝ ʬʘʩʝʪʦʯʥʳʝ ʛʣʘʟʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʝʜʠʥʝʥʳ ʣʠʙʦ ʥʝʙʦʣʴʰʠʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ. ɺʟʨʦʩʣʳʝ ʩʪʨʝʢʦʟʳ ï ʦʯʝʥʴ ʧʦʜʚʠʞʥʳʝ ʠ 

ʙʳʩʪʨʦ ʣʝʪʘʶʱʠʝ ʥʘʩʝʢʦʤʳʝ. ʆʥʠ ʤʦʛʫʪ ʫʣʝʪʘʪʴ ʜʘ-

ʣʝʢʦ ʦʪ ʚʦʜʦʝʤʦʚ. ʃʠʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʚʦʜʝ, 

ʞʘʙʨʳ ʫ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʘʜʥʝʡ ʯʘʩʪʠ ʢʠʰʝʯʥʠʢʘ. 

ʉʝʤʝʡʩʪʚʦ: Aeshchnidae ï ʂʦʨʦʤʳʩʣʘ  

ʆʯʝʥʴ ʙʦʣʴʰʦʝ ʩʝʤʝʡʩʪʚʦ ʩʪʨʝʢʦʟ ʩ ʜʣʠʥʦʡ ʪʝʣʘ 

70 ʤʤ ʠ ʨʘʟʤʘʭʦʤ ʢʨʳʣʴʝʚ 95 ï115 ʤʤ. ʆʙʘ ʛʣʘʟʘ 

ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʚ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ ʛʦʣʦʚʳ. ʎʚʝʪ ʪʝʣʘ ï ʧʸʩʪʨʳʡ, ʫ ǁ ǁ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʥʳʝ ʠ ʛʦʣʫʙʳʝ ʮʚʝʪʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ǀ ǀ ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʣʪʳʝ, ʢʦʨʠʯʥʝʚʳʝ ʠ 

ʙʫʨʳʝ ʮʚʝʪʘ. ɺʩʝ ʚʠʜʳ ʧʨʠ ʧʦʩʘʜʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʙʨʶʰʢʦʤ ʚʥʠʟ. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʠ ʤʦʛʫʪ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʧʦʠʩʢʘʭ ʥʦʚʳʭ 

ʚʦʜʦʸʤʦʚ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ 12 ʚʠʜʦʚ [20, 

ʩ. 98] 

ʈʦʜ: Anax (Leach, 1815) 

ɺʳʷʚʣʝʥʥʳʡ ʚʠʜ: 

Anax parthenope (Sʝlys, 1839) ï ʜʦʟʦʨʱʠʢ ï 

ʧʘʨʪʝʥʦʧ ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ 

ʚʠʣʦʷʪ ʧʦʙʝʨʝʞʴʝ ʂʘʨʘʜʘʨʴʠ 4 ǀ, 2 ǁ, 10.04.2017; 

6ǀ , 2 ǁʥʘ 03.06.2018. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʆʙ-

ʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 62ï75 ʤʤ, ʜʣʠʥʘ ʙʨʶʰʢʘ 45ï55 ʤʤ, 

ʜʣʠʥʘ ʟʘʜʥʠʭ ʢʨʳʣʴʝʚ 44ï52 ʤʤ. ɹʦʢʘ ʛʨʫʜʥʦʡ ʪʘʛʤʳ 

ʠʤʝʶʪ ʟʝʣʝʥʦʚʘʪʦ ï ʛʦʣʫʙʦʡ ʦʪʪʝʥʦʢ. ɹʨʶʰʢʦ ʩ ʯʝʨ-

ʥʳʤʠ ʧʷʪʥʘʤʠ, ʫ ǁǁ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʫ ǀ ǀ ʠʤʝʝʪ ʟʝʣʝ-

ʥʳʡ ʦʪʪʝʥʦʢ. ʃʦʙ ʠʤʝʝʪ ʯʝʨʥʦʝ ʧʷʪʥʦ ʚ ʬʦʨʤʝ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ, ʛʣʘʟʘ ʙʦʣʴʰʠʝ, ʩʦʝʜʠʥʝʥʳ ʚ ʪʝʤʝʥʥʦʤ 

ʦʪʜʝʣʝ ʛʦʣʦʚʳ. ʆʪʤʝʯʝʥʦ, ʯʪʦ Anax parthenope ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʯʪʠ 

ʚʦ ʚʩʝʭ ʙʠʦʪʦʧʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʭʦʨʦʰʠʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʚʜʦʣʴ ʪʝʢʫʱʠʭ ʚʦʜ (ʨʫʯʴʠ, 

ʢʘʥʘʣʳ ʠ ʪ.ʜ.). ʆʥʠ ʦʙʨʘʟʫʶʪ ʤʠʢʨʦ ʧʦʧʫʣʷʮʠʠ ʜʦ 6ï

14 ʦʩʦʙʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʣʠʯʠʥʦʯʥʘʷ ʩʪʘʜʠʷ ʞʠʚʝʪ ʚ 

ʚʦʜʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,1ï0,5 ʤ ʦʪ ʙʝʨʝʛʘ ʥʘ ʛʣʫʙʠʥʝ 0,5 

ʤ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʩʧʘʨʠ-

ʚʘʥʠʝ ʠ ʦʪʢʣʘʜʳʚʘʥʠʝ ʷʠʮ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʚ ʘʧ-

ʨʝʣʝ ï ʤʘʝ (27.04.2018ï18.05.2018). 

Anax parthenophe ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 

ʇʘʣʝʘʨʢʪʠʢʠ, ʢʨʦʤʝ ʩʝʚʝʨʘ. 

Anax imperator Leach, 1815 ï ʜʦʟʦʨʱʠʢ ï ʠʤʧʝ-

ʨʘʪʦʨ 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ, 

çʍʘʥʘʙʘʜè - ʎʝʥʪʨ ʦʪʜʳʭʘ, 03.06.2018; 3ǀ ǀ; 5ǁ ǁ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʆʙ-

ʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 65ï82 ʤʤ, ʜʣʠʥʘ ʙʨʶʰʢʘ 49ï61 ʤʤ, 

ʜʣʠʥʘ ʟʘʜʥʠʭ ʢʨʳʣʴʝʚ 45ï52 ʤʤ. ɻʦʣʦʚʘ ʙʦʣʴʰʘʷ, ʩ 

ʪʦʥʢʦʡ ʯʝʨʥʦʡ ʣʠʥʠʝʡ ʥʘ ʟʝʣʝʥʦʤ ʣʙʝ ʠ ʯʝʨʥʳʤ ʧʷʪ-

ʥʦʤ ʩʥʠʟʫ. ɺʝʨʭ ʛʣʘʟ ʟʝʣʝʥʦʚʘʪʳʡ ʥʠʟ ʞʝʣʪʦ ï ʟʝʣʝ-

ʥʳʡ. ɻʨʫʜʴ ǁǁ ʩʠʥʝ ï ʟʝʣʝʥʘʷ, ʙʨʶʰʢʦ ʩʠʥʝʝ, ʚʝʨʭ-

ʥʷʷ ʯʘʩʪʴ ʩ ʰʠʨʦʢʦʡ, ʯʝʨʥʦʡ ʧʦʣʦʩʦʡ. ʂʨʳʣʴʷ 

ʧʨʦʟʨʘʯʥʳʝ. ɻʨʫʜʴ ǀ ǀ ʟʝʣʝʥʘʷ, ʙʨʶʰʢʦ ʪʘʢʞʝ ʟʝʣʝ-

ʥʦʝ ʩ ʢʦʨʠʯʥʝʚʦʡ ʩʚʝʨʭʫ ʧʦʣʦʩʦʡ. ʂʨʳʣʴʷ ʧʨʦʟʨʘʯ-

ʥʳʝ ʞʝʣʪʳʝ. ʋ ǁ ǁ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʚʣʘ-

ʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʝʡ. ʃʠʯʠʥʢʠ ʞʠʚʫʪ ʚ ʚʦʜʦʸʤʘʭ ʩ 

ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʤʝʜʣʝʥʥʳʤ ʪʝʯʝʥʠʝʤ, 

ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ. ʈʘʟʚʠʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 1 ʜʦ 2 

ʛʦʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

Anax imperator ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʦʧʝ (ʢʨʦʤʝ 

ʩʝʚʝʨʘ), ɸʟʠʠ (ʢʨʦʤʝ ʩʝʚʝʨʘ) ʠ ʜʦ ʶʛʘ ɸʬʨʠʢʠ. 

ʉʝʤʝʡʩʪʚʦ: Libellulidae ï ʥʘʩʪʦʷʱʠʝ ʩʪʨʝʢʦʟʳ. 

ɺ ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʚʭʦʜʷʪ ʩʪʨʝʢʦʟʳ ʩʨʝʜʥʝʛʦ ʨʘʟ-

ʤʝʨʘ (30 ï50 ʤʤ ʚ ʜʣʠʥʘ ʠ 80 ʤʤ ʚ ʨʘʟʤʘʭʝ ʢʨʳʣʴʝʚ). 

ʅʘʠʙʦʣʝʝ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʮʚʝʪʘ ï ʞʝʣʪʳʡ, ʢʦʨʠʯʥʝ-

ʚʳʡ, ʯʝʨʥʳʡ ʠ ʢʨʘʩʥʳʡ. ʎʝʣʳʡ ʨʷʜ ʚʠʜʦʚ ʠʟ ʥʝʢʦʪʦ-

ʨʳʭ ʨʦʜʦʚ ʠʤʝʶʪ ʦʢʨʘʰʝʥʥʳʡ ʚ ʛʦʣʫʙʦʡ ʮʚʝʪ 

ʙʨʶʰʢʦ. ɺʩʝ ʮʚʝʪʘ ʤʘʪʦʚʳʝ. ɻʣʘʟʘ ʫ ʵʪʠʭ ʩʪʨʝʢʦʟ ʩʦ-

ʧʨʠʢʘʩʘʶʪʩʷ ʚ ʪʝʤʝʥʥʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ. ʂʨʳʣʴʷ ʧʨʦ-

ʟʨʘʯʥʳʝ, ʩ ʪʝʤʥʳʤ ʧʷʪʥʦʤ ʫ ʦʩʥʦʚʘʥʠʡ ʟʘʜʥʠʭ ʢʨʳ-

ʣʴʝʚ. ǀ ǀ ʙʨʦʩʘʶʪ ʷʡʮʘ ʚ ʚʦʜʫ ʚʦʚʨʝʤʷ ʧʦʣʝʪʝ. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ 20 ʚʠʜʦʚ [20, ʩ. 158]. 

ʈʦʜ: Sympetrum Newman, 1833  

ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʳ: 

Sympetrum vulgatum (Linnaeus, 1758) ï ʦʙʳʢʥʦ-

ʚʝʥʥʘʷ ʩʪʨʝʢʦʟʘ 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ, 

ɹʘʣʠʢʢʫʣ, 06.04.2017 4 ǁ; 5 ǀ; 05.06.2018 ʛʦʜʘ; 7 ǁ; 

9 ǀ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 

ʆʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ ǁ ǁ 40ï45 ʤʤ, ʜʣʠʥʘ ʙʨʶʰʢʘ 22ï

30 ʤʤ. ɼʣʠʥʘ ʪʝʣʘ ǀǀ ʩʦʩʪʘʚʣʷʝʪ 35ï42 ʤʤ, ʜʣʠʥʘ 

ʙʨʶʰʢʘ ï 28ï36 ʤʤ. ʂʨʳʣʴʷ ʧʨʦʟʨʘʯʥʳʝ, ʠʭ ʜʣʠʥʘ 25 

ï30 ʤʤ. ʅʘ ʛʦʣʦʚʝ ʤʝʞʜʫ ʪʝʤʝʥʝʤ ʠ ʣʙʦʤ ʠʤʝʝʪʩʷ 

ʯʸʨʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʧʦʣʦʩʘ. ɹʦʢʘ ʛʨʫʜʠ ǁǁ ʠʤʝʶʪ 

ʢʨʘʩʥʳʡ ʮʚʝʪ ʩ 3 ʯʝʨʥʳʤʠ ʧʦʣʦʩʘʤʠ. ɹʨʶʰʢʦ ʪʘʢʞʝ 

ʢʨʘʩʥʦʝ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʯʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦ ʙʦʢʘʤ. 

ɹʦʢʘ ʛʨʫʜʠ ǀǀ ʞʝʣʪʦʚʘʪʦ ï ʙʫʨʳʝ ʠ ʪʘʢʞʝ ʩ 3 ʯʝʨ-

ʥʳʤʠ ʧʦʣʦʩʘʤʠ. ɹʨʶʰʢʦ ʙʫʨʦ ï ʞʸʣʪʦʝ. 

ɺʦʚʨʝʤʷ ʦʪʢʣʘʜʳʚʘʥʠʠ ǀ ʷʠʮ, ǁ ʣʝʪʠʪ ʨʷʜʦʤ ʩ 

ʥʝʡ. ɿʠʤʫʶʪ ʥʘ ʩʪʘʜʠʠ ʷʡʮʘ. ʃʠʯʠʥʢʠ ʦʙʠʪʘʶʪ ʚ ʩʪʦ-

ʷʯʠʭ ʚʦʜʦʸʤʘʭ (ʦʟʝʨʘ, ʭʘʫʟʳ, ʙʦʣʦʪʘ, ʣʫʞʠ) ʠʣʠ ʚ 
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ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʚʦʜʘʭ. ʈʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 1 

ʛʦʜʘ. 

ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʘʛʦ Sympetrum vulga-

tum ʣʝʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʦʣʦ ʚʦʜʦʝʤʦʚ ʩ ʤʝʜ-

ʣʝʥʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʦʟʝʨʘʤʠ ʧʦ ʙʝʨʝʛʘʤ ʩ ʙʦʛʘʪʳ ʨʘʩ-

ʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ. 

ʈʦʜ:Orthetrum Newman, 1833 

ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʳ: 

Orthetrum cancelatum Linnaeus, 1758 ï ʛʦʣʫʙʘʷ 

ʩʪʨʝʢʦʟʘ 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ, 

ɸʥʜʠʞʘʥʩʘʡ 03.06.2018, 5 ǁ, 7 ǀ; 3 ǁ, 4 ǀ ʦʪ 

22.04.2019. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 
ʆʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 44ï55 ʤʤ, ʙʨʶʰʢʘ 29ï35 ʤʤ, 

ʜʣʠʥʘ ʟʘʜʥʠʭ ʢʨʳʣʴʝʚ 35ï40 ʤʤ. ɹʦʢʘ ʛʨʫʜʠ ʞʝʣʪʳʝ, 

ʧʦ ʰʚʘʤ ʠʤʝʶʪʩʷ ʪʦʥʢʠʝ ʯʝʨʥʳʝ ʧʦʣʦʩʳ. ɹʨʶʰʢʦ 

ʩʣʝʛʢʘ ʩʧʣʶʱʝʥʦ. ʋ ǁ ï ʚʚʝʨʭʥʷʷ ʯʘʩʪʴ ʙʨʶʰʢʘ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʦʢʨʳʚʘʝʪʩʷ ʛʦʣʫʙʦʚʘʪʳʤ ʥʘ ʣʸʪʘʤ, ʘ ʚ ʙʦ-

ʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʙʨʶʰʢʦ ʞʝʣʪʦʚʘʪʦ ï ʙʫʨʦʝ, ʧʦ-

ʢʨʳʪʦ ʣʠʥʠʷʤʠ ʧʦʭʦʞʠʤʠ ʥʘ ʨʝʰʝʪʢʫ. ʋ ǀ ʙʨʶʰʢʦ 

ʜʦ ʢʦʥʮʘ ʠʤʘʛʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʞʝʣʪʦʚʘʪʦïʙʫʨʦʛʦ 

ʮʚʝʪʘ ʩ ʪʘʢʠʤʠ ʞʝ ʣʠʥʠʷʤʠ ʧʦʭʦʞʠʤʠ ʥʘ ʨʝʰʝʪʢʫ. 

ʃʠʯʠʥʢʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʚʦʜʦʝʤʳ, ʙʦʛʘʪʳʝ ʨʘʩʪʝʥʠ-

ʷʤʠ ʠ ʠʭ ʨʘʟʣʘʛʘʶʱʠʤʩʷ ʦʩʪʘʪʢʘʤʠ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʘʛʦ 

Orthetrum cancellatum ʦʙʠʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʤʝʩʪʘʭ ʩ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʝʡ ʚʦʜʦʡ, ʠʨʨʠʛʘʮʠʦʥʥʳʤʠ 

ʩʝʪʷʤʠ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʚʦʢʨʫʛ ʦʟʝʨ. ʅʝʢʦ-

ʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Orthetrum 

cancellatum ʩʧʘʨʠʚʘʶʪʩʷ ʚ ʤʘʝ ïʠʶʥʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦ-

ʣʠʥʝ ʚ ʠ ʟʘʪʝʤ ʦʪʢʣʘʜʳʚʘʶʪ ʷʡʮʘ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʠ 

ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʚʦʢʨʫʛ ʠ ʢʘʥʘʣʦʚ.  

Orthetrum brunneum (Fonscolombe, 1837) ï ʩʪʨʝ-

ʢʦʟʘ ʢʦʨʠʯʥʝʚʘʷ. 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ: ɸʥʜʠʞʘʥʩʢʠʡ ʚʠʣʦʷʪ 

ʩʧʦʨʪʠʚʥʦ ï ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʣʘʛʝʨʴ ʚ ʍʦʜʞʘʘʙʘʜʝ; 

03.06.2018; 4 ǀ. 

ʄʦʨʬʦʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 
ʆʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ 40ï48 ʤʤ, ʙʨʶʰʢʦ 25ï32 ʤʤ, ʟʘʜ-

ʥʝʝ ʢʨʳʣʦ 33ï37 ʤʤ. ʂʨʳʣʴʷ ʧʨʦʟʨʘʯʥʳʝ, ʧʪʝʨʦ-

ʩʪʠʛʤʳ ʞʝʣʪʳʝ ʠʣʠ ʢʦʨʠʯʥʝʚʳʝ. ʊʝʣʦ ǁ ʛʦʣʫʙʦʝ, ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʢʦʨʠʯʥʝʚʦʝ. ʊʝʣʦ ǀ ʚʩʝʛʜʘ ʨʘʚʥʦ-

ʤʝʨʥʦ ʢʦʨʠʯʥʝʚʦʝ. ʃʝʪʘʶʪ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ. ʃʠ-

ʯʠʥʢʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʧʨʦʪʦʯʥʳʭ 

ʚʦʜʦʝʤʦʚ ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʧʨʫʜʳ, ʨʫʯʴʠ, ʢʘʥʘʣʳ). 

ʀʟʨʝʜʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʨʫʜʘʭ ʠ ʦʟʝʨʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʬʘʫʥʘ ʩʪʨʝ-

ʢʦʟ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ. ɺ ʭʦʜʝ ʚʝʩʝʥʥʠʭ, ʣʝʪʥʠʭ ʠ 

ʦʩʝʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʶʛʘ ï ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʨʝʢʦʟʳ, ʦʪʥʦ-

ʩʷʱʠʝʩʷ ʢ 2 ʧʦʜʦʪʨʷʜʘʤ, 5 ʩʝʤʝʡʩʪʚʘʤ, 7 ʨʦʜʘʤ 12 ʚʠ-

ʜʘʤ ʦʪʥʦʩʷʱʠʝʩʷ ʢ: Sympecma fusca, Lestes dryas, 

Calopteryx virgo, Calopteryx splendens, Ischnura 

elegans, Aeshna isosceles, Aeshna juncea, Anax parthen-

ope, Anax imperator, Sympetrum vulgatum, Orthetrum 

cancelatum, Orthetrum brunneum 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʮʝʥʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʤʝʪʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚʳʭ 

ʦʙʨʘʟʮʦʚ ʪʨʠʪʠʢʘʣʝ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʍʦʨʝʟʤʘ. ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʡʥʳʭ ʩʪʝʙʣʝʡ ʚ 1 ʤ2 ʚ ʩʦʨʪʘʭ 

ʢʦʣʝʙʘʣʦʩʴ ʚ ʨʘʡʦʥʝ 239-419,2, ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ - 2,1-3,2 ʛʨ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 39,1-48,3 ʛʨ., 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ - 54,2-89,2 ʮ/ʛʘ, ʥʘʪʫʨʥʘʷ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ - 780-875 ʛ/ʣ.  

ABSTRACT  
This article provides valuable economic marks and grain quality indicators of some varietal samples of triticale in the 

soil and climatic conditions of Khorezm. The number of productive stems per 1 m2 within the sorts varied between 239-

419.2, weight of grain in one ear was 2.1-3.2 g, the weight of 1000 grains was 39.1-48.3 g, the grain yield average was 

54.2-89.2 kg / ha, the natural weight of grain on average was 780-875 g/l. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʊʨʠʪʠʢʘʣʝ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʥʘʪʫʨʥʘʷ ʤʘʩʩʘ ʟʝʨʝʥ, ʢʣʝʡʢʦʚʠʥʘ. 

Keywords. Triticale, crop yield, weight of 1000 grains, natural weight of grain, gluten. 

_______________________________________________________________________________________________ 

 

ɺʚʝʜʝʥʠʝ. ʉʝʛʦʜʥʷʰʥʝʝ ʪʨʝʙʦʚʘʥʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʪʝʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʠ ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʝʨʥʦ [2; ʩ.37-43]. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʩʝʣʝʢʮʠʝʡ ʪʨʠʪʠʢʘʣʝ ʟʘʥʠʤʘʣʠʩʴ 

ʩʦʪʨʫʜʥʠʢʠ ʅʀʀ ʟʝʨʥʘ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʦ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʦ ʨʘʡʦʥʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʦʨʪʦʚ (ʇʨʘʛ ʩʝʨʝʙʨʠʩʪʳʡ, ʅʦʨʤʘʥ, ʌʘʨʭʘʜ), ʵʪʦ 

ʨʘʩʪʝʥʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʝ 

ʧʦʣʫʯʠʣ, ʘ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʝ ʧʨʦʚʝʨʝʥʦ. ʊʨʠʪʠʢʘʣʝ ï ʵʪʦ ʥʦʚʦʝ ʨʘʩʪʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʠ 

ʨʞʠ. ɺ ʵʪʦʤ ʨʘʩʪʝʥʠʠ ʦʙʲʝʜʠʥʝʥʳ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ ʠ ʩʚʦʡʩʪʚʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʞʠ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʀ ʥʘʟʚʘʥʠʝ Tritikale 

ʦʙʨʘʟʦʚʘʥʦ ʠʟ ʩʣʦʞʝʥʠʷ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʣʦʚ Tritiʩum 

(ʧʰʝʥʠʮʘ) ʠ Seʩale (ʨʦʞʴ). 

ɺ ʩʣʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʲʸʤ 

ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝ ʪʦʣʴʢʦ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʥʦ ʠ ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʇʦʵʪʦʤʫ 

http://7universum.com/ru/nature/archive/item/8839
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ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʫʩʪʦʡʯʠʚʳʝ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪʘ ʠ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʥʝʜʨʠʪʴ ʠʭ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʳʝ 

ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 24 ʧʦʣʝ ˉ55 ʢʦʥʪʫʨʘ 

ʍʦʨʝʟʤʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʅʀʀ ʩʝʣʝʢʮʠʠ, 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʧʳʪʦʚ ʠʟ 

ɻʘʣʣʷʘʨʘʣʴʩʢʦʡ ʥʘʫʯʥʦ-ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʅʀʀ ʟʝʨʥʘ 

ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʧʨʠʚʝʟʝʥʳ ʪʘʢʠʝ 

ʩʦʨʪʘ, ʢʘʢ ʉʘʨʜʦʨ, ʊʠʭʦʥ, ʇʨʘʛ ʩʝʨʝʙʨʠʩʪʳʡ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʘʨʠʘʥʪʥʳʝ ʩʦʨʪʘ ʙʳʣʠ ʧʦʩʘʞʝʥʳ 

ʤʝʪʦʜʦʤ ʨʘʥʜʦʤʠʟʘʮʠʠ (ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ) ʚ 4 

ʧʦʚʪʦʨʘʭ. ʂʘʞʜʳʡ ʩʦʨʪ ʙʳʣ ʧʦʩʘʞʝʥ 1 ʦʢʪʷʙʨʷ 2018 

ʛʦʜʘ ʥʘ ʧʦʣʝ ʰʠʨʠʥʦʡ ʚ 2 ʤʝʪʨʘ, ʜʣʠʥʦʡï 5 ʤʝʪʨʦʚ, 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 10 ʤ2, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 

ʙʳʣʦ 15 ʩʤ., ʤʝʞʜʫ ʩʪʝʙʣʷʤʠ ï 5 ʩʤ. ʏʠʩʪʘʷ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 200 ʤ2. ʉʪʘʪʠʩ-

ʪʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ɹ.ɸ.ɼʦʩʧʝʭʦʚʫ (1985). 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʟʫʯʘʣʘʩʴ ʠʩʭʦʜʷ 

ʠʟ ʠʟʤʝʥʝʥʠʡ ʪʘʢʠʭ ʮʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʤʝʪʦʢ, 

ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʡʥʳʭ ʩʪʝʙʣʝʡ ʚ 1 ʤ2, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ, ʤʘʩʩʘ 1000 

ʟʝʨʝʥ, ʵʪʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʢʘʢ ʦʩʥʦʚʥʳʝ. ʂʦʣʠʯʝʩʪʚʦ 

ʫʨʦʞʘʡʥʳʭ ʩʪʝʙʣʝʡ ʚ 1 ʤ2 ʦʨʦʰʘʝʤʦʡ ʟʝʤʣʠ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ [4; ʩ.345-352]. 

ʊʘʢʞʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʨʥʷ ʨʘʩʪʝʥʠʷ ʚʣʘʛʦʡ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʚʝʪʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʝʚʘ ʢʨʫʧʥʳʭ ʩʝʤʷʥ, ʩʨʦʢʦʚ ʧʦʩʝʚʘ, 

ʦʯʠʱʝʥʠʷ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʦʪ ʩʦʨʥʳʭ ʪʨʘʚ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ [6; ʩ.586-574]. 

ʅʝʭʚʘʪʢʘ ʚʣʘʞʥʦʩʪʠ ʠʣʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʠʷ, ʟʘʚʷʟʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʦʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʦʩʴʝʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ 

ʚ ʥʠʭ. ʕʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʘʢʞʝ ʚʣʠʷʶʪ ʩʨʦʢʠ ʠ ʤʝʨʳ 

ʧʦʩʝʚʘ [8; ʩ.37]. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ ʚʤʝʩʪʝ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʫʨʦʞʘʡʥʳʭ ʩʪʝʙʣʝʡ ʚ 1 ʤ2 ʩʯʠʪʘʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʨʦʞʘʡʥʦʩʪʴ [4; ʩ.345-

352]. 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʦʡ ʠ ʮʝʥʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʤʝʪʢʦʡ, ʬʦʨʤʠʨʫʶʱʝʡ 

ʫʨʦʞʘʡʥʦʩʪʴ [4; ʩ.345-352]. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʥʝʭʚʘʪʢʘ ʚʣʘʞʥʦʩʪʠ, ʟʘʣʝʛʘʥʠʝ ʩʪʝʙʣʷ, ʧʦʚʨʝʞʜʝʥʠʝ 

ʚʨʝʜʠʪʝʣʷʤʠ, ʙʦʣʝʟʥʷʤʠ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʨʥʘ 

ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʤʘʩʩʳ 1000 ʟʝʨʝʥ [7; ʩ.41-

47]. 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʫʩʣʦʚʠʷ, ʚʦʜʥʦʛʦ, ʩʚʝʪʦʚʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʘʞʜʳʡ ʬʘʢʪʦʨ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ [9;ʩ.14-18]. ʋʨʦʞʘʡʥʦʩʪʴ ï 

ʵʪʦ ʩʫʤʤʘ ʫʨʦʞʘʷ ʨʘʩʪʝʥʠʡ ʦʜʥʦʛʦ ʚʠʜʘ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʱʠʥʳ ʢʫʩʪʘ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʥʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ, ʫʨʦʞʘʡʥʦʩʪʴ ʙʫʜʝʪ 

ʚʳʩʦʢʦʡ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʝʸ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʨʘʩʪʝʥʠʝ ʧʦʜʧʠʪʳʚʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʠ ʚʦʚʨʝʤʷ, ʪʦ ʧʦʚʳʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʷ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʠʰʥʝʡ ʚʣʘʛʠ, ʥʝʭʚʘʪʢʠ ʘʟʦʪʘ 

[5; ʩ.47-58]. ʋʨʦʚʝʥʴ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʟʝʨʥʘ ʩʦʨʪʦʚ 

ʪʨʠʪʠʢʘʣʝ, ʠʟʫʯʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ 

ʜʠʘʬʘʥʦʩʢʦʧ ɼʉɿ-3.  

ʉʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʚ ʩʦʩʪʘʚʝ ʟʝʨʥʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʧʝʨʝʜʝʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

çɶʟʉʊ-13586, 1-68 ï ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʢʘʯʝʩʪʚʘ ʧʰʝʥʠʯʥʦʡ ʢʣʝʡʢʦʚʠʥʳè[1; ʩ.2-8]. ʇʦ 

ʵʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʙʳʣʘ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ 5 ʢʣʘʩʩʦʚ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ ʩʦʩʪʘʚʠʪ 32-36 %, ʪʦ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ 

çʚʳʩʰʝʤʫ ʩʦʨʪʫè, ʝʩʣʠ 28-32 % - ʢ ç1 ʢʣʘʩʩʫè, ʝʩʣʠ 

23-28 % - ʢʦ ç2 ʢʣʘʩʩʫè, ʝʩʣʠ 18-23 % - ʢ ç3 ʢʣʘʩʩʫè, 

ʝʩʣʠ ʤʝʥʴʰʝ 18 % - ʢ ç4 ʢʣʘʩʩʫè. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʪʝʣʴ 

ʠʟʤʝʨʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ ʠʟʫʯʘʣʩʷ ʧʫʪʝʤ 

ʚʳʜʝʣʝʥʠʷ ʚ 5 ʛʨʫʧʧ. ɽʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʙʦʨʘ 

ʫʢʘʟʳʚʘʶʪ ʩ 0 ʜʦ 15, ʪʦ ʵʪʦ çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʩʠʣʴʥʘʷè ȽȽȽ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ, ʩ 20 ʜʦ 40 ï çʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʠʣʴʥʘʷè ȽȽ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ, ʩ 40 

ʜʦ 75 ï çʭʦʨʦʰʘʷè Ƚ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ, ʩ 80 ʜʦ 100 

ï çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʠʣʴʥʘʷè ȽȽ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʛʨʫʧʧʘ, ʩ 105 ʜʦ 120 ï çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʠʣʴ-

ʥʘʷèȽȽȽ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ. (ʉʤ. ʪʘʙʣʠʮʫ 1) 

ʊʘʙʣʠʮʘ 1. 

ʎʝʥʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʤʝʪʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʩʦʨʪʦʚ ʪʨʠʪʠʢʘʣʝ 

ˉ ʇʦʢʘʟʘʪʝʣʲ ʉʘʨʜʦʨ ʊʠʭʦʥ ʌʘʨʭʦʜ 
ʇʨʘʛ 

ʩʝʨʝʙʨʠʩʪʳʡ 

1 ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 44,3 48,3 42,7 39,1 

2 ʅʘʪʫʨʘ, ʛ/ʣ 875 845 830 780 

3 ʀɼʂ, ʝ.ʧ. 85,3 88,4 83 73,6 

4 ʏʠʩʣʦ ʫʨʦʞʘʡʥʳʭ ʩʪʝʙʣʝʡ ʚ 1 ʤĮ, ʰʪʫʢ 239 419,2 395,6 263,6 

5 ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ, ʰʪʫʢ 63,7 49,2 64,8 52,7 

6 ʄʘʩʩʘ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ, ʛʨ. 3,1 2,8 3,2 2,1 
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7 ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 64,1 89,2 60 54,2 

8 ʋʨʦʚʝʥʴ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ,% 79,5 85 72 76 

9 ʉʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ, % 18,7 21,9 21.2 13,1 

10 ʉʫʭʘʷʢʣʝʡʢʦʚʠʥʘ, 7,5 8,9 9,6 4,5 

 

ɺʳʚʦʜʳ 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʮʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʪʤʝʪʦʢ ʩʦʨʪʦʚ ʪʨʠʪʠʢʘʣʝ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ 

ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ 

ʦʪʣʠʯʘʶʪʩʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ ʜʘʞʝ ʧʦʢʘʟʘʣʠ 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʡʥʳʭ 

ʩʪʝʙʣʝʡ ʚ 1 ʤ2 ʚ ʩʦʨʪʘʭ ʢʦʣʝʙʘʣʦʩʴ ʚ ʨʘʡʦʥʝ 239-

419,2, ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ - 2,1-3,2 ʛʨ., ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 39,1-48,3 ʛʨ., ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ - 54,2-89,2 ʮ/ʛʘ, ʥʘʪʫʨʥʘʷ ʤʘʩʩʘ ʟʝʨʥʘ 

ʚ ʩʨʝʜʥʝʤ - 780-875 ʛ/ʣ.  

ʂʦʛʜʘ ʠʟʫʯʘʣʠʩʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ, 

ʪʦ ʫʨʦʚʝʥʴ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʩʦʩʪʘʚʠʣ ʦʪ 72 % ʜʦ 85 %, 

ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʨʘʦʡʥʝ 13,1-21,9 %, 

ʩʫʭʦʡ ʢʣʝʡʢʦʚʠʥʳ ï 13,1-21,9 %. ʇʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʚ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ ʠʟʫʯʘʣʠʩʴ 

ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʠʭ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠʟʫʯʝʥʠʝ ʮʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʤʝʪʦʢ ʩʦʨʪʦʚ 

ʪʨʠʪʠʢʘʣʝ, ʠʩʭʦʜʷ ʠʟ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ.  
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʧʦʣʫʯʝʥʠʶ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʦʥʦʘʤʤʦʥʠʝʚʦʡ ʩʦʣʠ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣʦʤ ʠ ʠʟʫʯʝʥʠʶ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ 

ʀʂ-ʩʧʝʢʪʨʦʚ.  

ABSTRACT 

This article presents the results of work done to obtain the supramolecular complex of the monoammonium salt of 

glycyrrhizic acid with sulfamethoxazole and to study its structure based on IR spectra. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʦʜʢʘ, ʛʣʠʮʠʨʨʠʟʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʤʦʥʦʘʤʤʦʥʠʝʚʘʷ ʩʦʣʴ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, 

ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣ.  

Keywords: licorice, glycyrrhizic acid, monoammonium salt of glycyrrhizic acid, sulfamethoxazole 

_______________________________________________________________________________________________ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʩʨʝʜʩʪʚʘʤ, ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʦʩʦʙʝʥʥʦ ʠʟ ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʦʙʱʝʠʟʚʝʩʪʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʣʦʜʢʘ. ʂʦʨʝʥʴ 

ʩʦʣʦʜʢʠ ʚʭʦʜʠʪ ʧʦʯʪʠ ʚʦ ʚʩʝ ʪʨʘʚʥʠʢʠ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʳ ɸʟʠʠ ʠ ɽʚʨʦʧʳ, ʚ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ ʝʶ 

ʧʦʣʴʟʦʚʘʣʠʩʴ 2800 ʣʝʪ ʜʦ ʥ.ʵ. [1,2]. 

ʉʝʤʝʡʩʪʚʦ ʩʦʣʦʜʦʢ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 30 ʚʠʜʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ 4 ʚʠʜʘ - Glycyrrhiza glabra L., Glycyrrhiza 

uralensis Fish, Glycyrrhiza korshinisky Grig, 

Glycyrrhiza inflata Batal ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʬʘʨʤʘʮʝʚʪʠʢʝ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʠʪ ʩʦʣʦʜʢʘ ʛʦʣʘʷ 

Glycyrrhiza glabra L. ʠʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʘʨʝʘʣʘ 

ʨʘʩʧʨʘʩʪʨʘʥʝʥʠʷ ʠ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ï ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(ɻʂ). ɻʂ ʠ ʝʝ ʥʝʢʦʪʦʨʳʝ ʩʦʣʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʪʘʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʢʘʢ ʛʣʠʮʠʨʘʤ, ʛʣʠʜʝʨʠʥʠʥ, 

ʢʘʨʙʝʥʟʦʢʩʦʣʦʥ, ʥʠʛʣʠʟʠʥ, ʵʧʠʛʝʥ, ʬʦʩʬʦʛʣʠʚ ʠ ʜʨ. 

[3,4]. 

ɻʂ ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʙʣʘʜʶʪ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʥʦʡ, ʧʨʦʪʠʚʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ, 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ, ʘʥʪʠʜʦʪʥʦʡ ʘʢʪʠʚʥʦʩʪʷʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʣʝʪʦʢ ʧʝʯʝʥʠ, 

ʟʘʞʠʚʣʝʥʠʶ ʛʥʦʡʥʳʭ ʚʦʩʧʘʣʝʥʠʡ, ʫʛʥʝʪʘʶʪ ʨʦʩʪ 

ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ [5]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʝʝ 

ʤʦʥʦʘʤʤʦʥʠʝʚʘʷ ʩʦʣʴ (MACɻʂ). MACɻʂ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʭʘʨʢʠʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ [6,7]. 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʢʘʧʩʫʣʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʠʤʠ ʦʨʛʘʥʠʯʝ-

ʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʫʜʦʙʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʚʝʱʝʩʪʚʘ [8]. ʆʜʥʠʤ ʠʟ ʜʦʩʪʫʧʥʳʭ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦ-

ʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʛʣʠʮʠʨʨʠʟʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ɻʂ) ʠ ʝʝ 

ʤʦʥʦʘʤʤʦʥʠʝʚʘʷ ʩʦʣʴ (ʄɸʉɻʂ).  

ʉʫʣʴʬʘʥʠʣʘʤʠʜʥʳʝ ʧʨʝʧʘʨʘʪʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʚ ʢʘʯʝʩʪʚʝ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫ-

ʪʝʡ (ʫʨʝʪʨʠʪʳ, ʮʠʩʪʠʪʳ, ʧʠʝʣʠʪʳ), ʠʥʬʝʢʮʠʷʭ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʠ ʜʨʫʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [9].  
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ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʝʤʫ ʩʚʦʡʩʪʚʫ 

ʄɸʉɻʂ ʨʘʟʨʘʙʦʪʘʥʳ ʝʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʩ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʤʠ ʠ 

ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʦʧʳʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʠʥʪʝʨʬʝʨʦʥʠʥʜʫʮʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ 

MACɻʂ ʩ ʩʫʣʴʬʘʣʝʥʦʤ, ʩʫʣʴʬʘʜʠʤʝʟʠʥʦʤ, 

ʩʫʣʴʛʠʥʦʤ, ʘʥʘʣʴʛʠʥʦʤ ʚ 2-5 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʠ ʩ 

MACɻʂ [10,11]. 

ʉ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʘʨʩʝʥʘʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʥʘʤʠ 

ʧʦʣʫʯʝʥ ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ ʄɸʉɻʂ ʩ ʩʫʣʴ-

ʬʘʤʝʪʦʢʩʦʟʦʣʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 1:1, 2:1, 4:1 ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣ.1). 
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ʉʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʋʌ- ʠ 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʘʢ, ʚ ʋʌ-

ʩʧʝʢʪʨʝ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʘʢʩʠʤʫʤʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ɚ=257-260 ʥʤ, 

ʦʪʚʝʯʘʶʱʠʝ nŸ *́ ʠ ˊŸˊ* ʧʝʨʝʭʦʜʘʤ ʩʠʩʪʝʤʳ 11-

ʝʥ-12-ʦʥ ʪʨʠʪʝʨʧʝʥʦʚʦʡ ʯʘʩʪʠ ʤʦʣʝʢʫʣʳ ʄɸʉɻʂ.  

ʊʘʙʣʠʮʘ 1. 

ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʉʦʦʪʥʦʰʝʥʠʝ  ʊ.ʧ. ʦC. 
ʀʂ-ʩʧʝʢʪʨ v, ʩʤ-1 

ʋʌ, ɚmax. (H2O), lgŮ ɺʳʭʦʜ % 
-OH, -NH- >C=O 

1:1 183-184 3390-3350 1723-1695 260 (4,2) 91 

2:1 187-188 3388-3340 1723-1657 258(4,1) 93 

4:1 192-193 3375-3355 1710-1695 257(4,0) 90 

 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʦʦʪʥʦ-

ʰʝʥʠʠ 1:1 ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʩʜʚʠʛ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 3390 ʩʤ-1 (OH 

ʩʫʣʴʬʘʤʝʪʘʢʩʦʟʦʣʘ), ʩʜʚʠʛ ʧʦʣʦʩʳ ʧʨʠ 3240 ʩʤ-1 (OH 

ʄɸʉɻʂ) ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʣʦʩʳ ʚ ʦʙʣʘʩʪʠ 3347 ʩʤ-1 

(NH ʩʫʣʴʬʘʤʝʪʘʢʩʦʟʦʣʘ). ʊʘʢʞʝ, ʦʙʥʘʨʫʞʝʥʳ ʩʜʚʠʛʠ 

ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ. ʅʘʙʣʶʜʘʝ-

ʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʠ ʫʯʘʩʪʚʫʶʪ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʠ 

ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʀʂ-ʩʧʝʢʪʨ 

ʧʦʣʫʯʝʥʥʦʛʦ ʩʫʧʝʨʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʄɸʉɻʂ ʩ ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ -Oʅ ʛʨʫʧʧ ʚ 

ʫʛʣʝʚʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʄɸʉɻʂ ʙʳʣʠ ʩʜʚʠʥʫʪʳ ʥʘ 20-

50 ʩʤ-1 ʠ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʜʣʷ ʢʘʨʙʦʢʩʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 8-10 ʩʤ-1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ:  

ʋʌ-ʩʧʝʢʪʨʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʝ Shimadzu-1280 (ʗʧʦʥʠʷ), ʀʂ-ʩʧʝʢʪʨʳ ʩʥʷʪʳ ʥʘ 

ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʤʝʪʨʝ IRTracer-100 (Shimadzu, 

ʗʧʦʥʠʷ).  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɸʉɻʂ, ʧʦʣʫ-

ʯʝʥʥʘʷ ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʦʣʦʜʢʠ ʠ ʛʦʪʦʚʫʶ ʩʫʙʩʪʘʥʮʠʶ 

ʩʫʣʴʬʘʤʝʪʘʢʩʦʟʦʣʘ.  

ʇʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʄɸʉɻʂ-

ʩʫʣʴʬʘʤʝʪʘʢʩʘʟʦʣ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. 

1,680 ʛʨ ʄɸʉɻʂ (2 ʤʤʦʣʴ) ʠ 0,506 ʛʨ 

ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣʘ (2 ʤʤʦʣʴ) ʨʘʩʪʚʦʨʷʣʠ ʚ 30 %-ʥʦʤ 

ʚʦʜʥʦʤ ʵʪʘʥʦʣʝ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30-

40 ʦʉ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʧʠʨʪ ʦʪʛʦʥʷʣʠ 

ʥʘ ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ, ʦʩʪʘʪʦʢ ʣʠʦʬʠʣʠʟʦʚʘʣʠ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ. ɺʳ-

ʭʦʜ 91%. 

ʀʂ-ʩʧʝʢʪʨ ʄɸʉɻʂ (ɜ, ʩʤï1): 3228 (ʆʅ, NH), 2927 

(ʉʅ), 1714 (ʉ=ʆ), 1656 1646 (ʉ11=ʆ, C=C), 1593 

(ʉʆʆï), 1454 (ʉʅ2,), 1387 (ʉʅ), 1039 (ʉïʆïʉ, ʉï

ʆʅ). 

ʀʂ-ʩʧʝʢʪʨ ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣ (ɜ, ʩʤ-1): 3465 

(OH, NH), 3347 (NH), 1678, 1659, 1623 (C=O), 1530 

(CH), 1463 (C=N), 1247(NH), 1198, 1160, 1081 

(SO2),1128, 965, 768, (CHAr),  

ʀʂ-ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ ʄɸʉɻʂ ʩ ʩʫʣʴʬʘʤʝʪʦʢʩʘ-

ʟʦʣ (ɜ, ʩʤï1): 3390 (ʆʅ), 3240 (ʆʅ), 2943 (ʉʅ), 1723 

(C=O), 1695 (ʉ(11)=ʆ), 1658 (COO-), 1596 (ʢʦʣʴʮʦ), 

1464, 1415 (ʉʆʆï), 1326 (ʢʦʣʴʮʦ), 1161 (ʉïN), 1126, 

1080, 1040 (ʉïʆïʉ, ʉ-ʆʅ), 690 (C=CïC, C=ʆ).  

 

ɺʳʚʦʜ 

ɺʧʝʨʚʳʝ ʧʨʝʧʘʨʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥ ʩʫʧʨʘ-

ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ ʄɸʉɻʂ ʩ ʩʫʣʴʬʘʤʝʪʘʢʩʘʟʦ-

ʣʦʤ. ʍʘʨʘʢʪʝʨ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʩʪʘʥʦʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʦʚ 

ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʄɸʉɻʂ ʩ ʩʫʣʴʬʘʤʝʪʘʢʩʘʟʦʣʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʛʠʜʨʦ-

ʬʠʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ), ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʶʪ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʩʦʝʜʠʥʝʥʠʷ.  
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʙʤʝʥ ʛʣʶʪʘʪʠʦʥʘ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʧʨʦʮʝʩʩʘʤʠ ʜʝʪʦʢʩʠʢʘʮʠʠ ʠ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʧʨʠ 

ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ABSTRACT 

The article analyzes the exchange of glutathione and its relationship with the processes of detoxification and 

lipoperoxidation in acute experimental pancreatitis, depending on the antioxidant state of the body. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʘʥʢʨʝʘʪʠʪ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʛʦʤʝʦʩʪʘʟ ʛʣʫʪʘʪʠʦʥʘ, ʜʝʪʦʢʩʠʢʘʮʠʷ, ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʳʡ ʩʪʘʪʫʩ 

Keywords. Pancreatitis, intracellular processes, glutathione homeostasis, detoxification, antioxidant status 
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ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤʠ [1] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʷʜʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʭʦʜʦ-

ʚʘʥʠʝ GSH ʚ ʨʝʘʢʮʠʷʭ ʢʦʥʲʶʛʘʮʠʠ. ʕʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ɻSʊ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʚʪʦʨʫʶ ʬʘʟʫ ʜʝʪʦʢʩʠʢʘʮʠʠ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʛʣʫʪʘʪʠʦʥʘ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʩʣʘʙʣʷʝʪʩʷ ʜʨʫʛʦʝ ʟʚʝʥʦ ʩʠʩʪʝʤʳ ʜʝʪʦʢʩʠʢʘʮʠʠ -ʤʝ-

ʭʘʥʠʟʤʳ ʘʥʪʠʧʝʨʝʢʠʩʥʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʤʦʞʝʪ ʩʦʧʨʦ-

ʚʦʞʜʘʪʴʩʷ ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝ-

ʥʠʷ ʣʠʧʠʜʦʚ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ 

ʧʦʨʘʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ [2]. 

ɻʣʫʪʘʪʠʦʥ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʠ ʚ ʪʨʝ-

ʪʴʝʤ ʟʚʝʥʝ ʩʠʩʪʝʤʳ ʜʝʪʦʢʩʠʢʘʮʠʠ ï ʚ ʘʥʪʠʨʘʜʠʢʘʣʴ-

ʥʦʡ ʠ ʘʥʪʠʧʝʨʝʢʠʩʥʦʡ ʟʘʱʠʪʝ ʢʣʝʪʢʠ [3]. 

ʇʦ ʜʘʥʥʳʤ ɸ.ɸ.ɻʦʣʴʜʙʝʨʛ, ʅ.ɹ.ʇʦʙʝʨʝʟʢʠʥʘ ʚʳ-

ʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɻʈ ʚ ʪʢʘʥʠ ʧʦʜʞʝʣʫʜʦʯ-

ʥʦʡ ʞʝʣʝʟʳ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʠ 

ʦʩʦʙʝʥʥʦ ʚ ʪʝʨʤʠʥʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʈʘʟʨʫʰʝʥʠʝ 

ʪʢʘʥʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʩʦʧʨʦʚʦʞ-

ʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ g-ɻʊʇ ʚ ʪʢʘʥʠ ʞʝ-

ʣʝʟʳ ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʧʝʨʝʚʷʟʢʠ ʧʨʦʪʦʢʘ. 

ʉʥʠʞʝʥʠʝ ɻʈ ʠ ʘʢʪʠʚʘʮʠʷ g-ɻʊʇ ʚʝʜʫʪ ʢ ʫʤʝʥʴʰʝ-

ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʢʘʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠ-

ʦʥʘ ʠ ʩʥʠʞʝʥʠʶ ʝʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʢʠʩʝʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚ ʜʘʥʥʦʡ 

ʛʣʘʚʝ ʤʳ ʠʟʫʯʠʣʠ ʦʙʤʝʥ ʛʣʫʪʘʪʠʦʥʘ ʧʝʯʝʥʠ ʠ ʢʨʦʚʠ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʆʇ ʠ ʚʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʦʢʦʬʝ-

ʨʦʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ.1), 

ʯʪʦ ʚ ʧʝʯʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢʘʢ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʫʣʘ ʛʣʫʪʘʪʠʦʥʘ. ʅʘ 7-ʩʫʪʢʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʛʣʫʪʘ-

ʪʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʥʘ 

7,25%. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʨʦʠʩ-

ʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʝʥʥʦʡ ʝʛʦ 

ʬʦʨʤʳ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ 

http://7universum.com/ru/nature/archive/item/8982
mailto:kenjayeva70@mail.ru
mailto:kenjayeva70@mail.ru


ˉ 3 (69)                                                                                    ʤʘʨʪ, 2020 ʛ. 
 

23 

31,95%. ʅʘ 10-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʦʢʠʩ-

ʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʩʦʭʨʘ-

ʥʷʝʪʩʷ (460,1°2,8), ʘ ʯʝʨʝʟ ʤʝʩʷʮ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʠʟʤʝʥʝʥʠʡ ʧʫʣʘ ʛʣʫʪʘʪʠʦʥʘ ʥʘʤʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʯʪʠ ʪʘ-

ʢʠʤʠ, ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ. 

ʋ ʞʠʚʦʪʥʳʭ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʥʘʤʠ ʦʪʤʝ-

ʯʝʥʦ ʥʘ 7-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʩʣʠ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 

432,9°8,6 ʤʛ%, ʪʦ ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠ-

ʪʦʤ ʦʥʦ ʨʘʚʥʷʣʦʩʴ 568,2°3,2, ʯʪʦ ʥʘ 31,2% ʚʳʰʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʫʚʝ-

ʣʠʯʝʥ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ 

ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʝʩʪʪʝʩʪʚʝʥʥʦʡ ʟʘ-

ʱʠʪʳ ʠ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 437,6°4,19 ʤʛ%. ʇʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ, 

ʟʘ ʩʯʝʪ ʝʛʦ ʦʢʠʩʣʝʥʥʦʡ ʬʦʨʤʳ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦ-

ʚʳʰʝʥʦ ʚ 2,47 ʠ 1,87 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʞʠʚʦʪʥʳʤʠ 

ʠʥʪʘʢʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ. ʅʘ 10-ʩʫʪʢʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʦʪʤʝ-

ʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʛʣʫʪʘ-

ʪʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ 7-

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (518,5°4,8 ; 568,2°3,2 ʤʛ%). ɺ 

ʵʪʦʪ ʩʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝ-

ʥʠʝ ʧʫʣʘ ʛʣʫʪʘʪʠʦʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʝʛʦ ʦʢʠʩʣʝʥ-

ʥʦʡ ʬʦʨʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʚ 

ʵʪʦʪ ʩʨʦʢ ʚ 2,2 ʠ 1,67 ʨʘʟʘ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʨʝʟ 1 ʤʝʩʷʮ 

ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʬʦʨʤ ʛʣʫʪʘʪʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫ-

ʱʠʤʠ ʩʨʦʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦ ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʝ ʜʦ-

ʩʪʠʛʘʶʪ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪʥʳʭ ʠʥʪʘʢʪʥʦʡ 

ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʣʫ-

ʪʘʪʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 469,8°3,9 ʤʛ%, ʘ ʚʦʩʩʪʘʥʦʚʣʝʥ-

ʥʦʛʦ ʠ ʦʢʠʩʣʝʥʥʦʛʦ 408,0°5,42 ʠ 61,8°1,98 ʤʛ% ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʛʣʫʪʘʪʠʦʥʘ ʚ ʧʝʯʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʥʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷ 

GSSG/GSH ʠ GSH/ʦʙʱʠʡ ʛʣʫʪʘʪʠʦʥ. ʊʘʢ, ʥʘ 7- ʠ 10-

ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ GSSG/ɻSɻ ʥʘ 114 ʠ 98% ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʘʥʥʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚ-

ʣʷʝʪ ʣʠʰʴ 8,9%). ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

GSSG/GSH ʚ ʧʝʯʝʥʠ ʢʨʳʩ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠ-

ʦʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʜ-

ʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ GSH/ʦʙʱʠʡ ʛʣʫʪʘʪʠʦʥ ʥʘ 12,3 ʠ 10,8% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7- ʠ 10- ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʨʠʩ. 

2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 7- ʠ 10-ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ 

ʧʘʥʢʨʝʘʪʠʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʛʣʫʪʘ-

ʪʠʦʥʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨ-

ʞʘʥʠʷ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʠ, 

ʦʩʦʙʝʥʥʦ, ʦʢʠʩʣʝʥʥʦʡ ʬʦʨʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʩʳ-

ʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʪʦ-

ʢʦʬʝʨʦʣʦʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʫʣʘ 

ʛʣʫʪʘʪʠʦʥʘ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ. ʋ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʥʘ 7 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʠʡ ʛʣʫʪʘʪʠʦʥ ʩʦʩʪʘʚʠʣ 

484,1°3,9 ʤʛ%. ʊʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ 

ʚʩʝ ʝʱʝ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʘʢ 

ʩ ʠʥʪʘʢʪʥʳʤʠ, ʪʘʢ ʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʥʘ 11,83 ʠ 4,26% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʦ ʥʠʞʝ ʥʘ 14,8% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠ-

ʪʦʤ. ʇʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʢʘʢ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ, ʪʘʢ ʠ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘ-

ʪʠʦʥʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʩʦʜʝʨʞʘʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠ-

ʦʥʘ ʧʦʚʳʰʝʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,66 ʠ 4,66%, ʘ 

ʦʢʠʩʣʝʥʥʦʛʦ ʥʘ 34,59% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ 

ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ. ɺ 1,83 ʨʘʟʘ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘ-

ʥʠʝ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪ-

ʥʳʤʠ ʆʇ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʣʠ ʚʠʪʘʤʠʥʘ ɽ. 
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ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ GSSG / GSH 

ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʩʪʨʦʤ 

ʧʘʥʢʨʝʘʪʠʪʝ 

 

ʅʘ 10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝ-

ʥʠʝ ʧʫʣʘ ʛʣʫʪʘʪʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, 

ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ ʚʠʪʘʤʠʥʘ ɽ ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪ-

ʥʳʭ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ, ʪʘʢ ʢʘʢ ʧʦʯʪʠ ʚ 2 

ʨʘʟʘ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʩʥʠʞʝʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʘ. 

 

 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ GSH / 

ʦʙʱʠʡ ʛʣʫʪʘʪʠʦʥ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ 

 

ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʨʠʤʝʥʪʘ ʜʦʩʪʦ-

ʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʫʣʘ ʛʣʫʪʘʪʠʦʥʘ ʥʘʤʠ ʥʝ ʦʙʥʘʨʫ-

ʞʝʥʦ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ GSSG/ɻ Sɻ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʦʥʘ ʧʦʚʳʰʘʝʪʩʷ ʣʠʰʴ ʥʘ 23,7 ʠ 15,1% ʥʘ 7 

ʠ 10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 1). ʇʦʥʠʞʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʣʠ ʚʠʪʘ-

ʤʠʥʘ ɽ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʥʝ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

GSH/ʦʙʱʠʡ ʛʣʫʪʘʪʠʦʥ (ʨʠʩ. 2). 

ʊʘʙʣʠʮʘ 2. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʛʣʫʪʘʪʠʦʥʨʝʜʫʢʪʘʟʳ ʚ ʧʝʯʝʥʠ ʧʨʠ ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʥʢʨʝʘʪʠʪʝ 

 (ʥʤ ʅɸɼʌʅ/ʤʛ ʙʝʣʢʘ ʤʠʥ) 

ɻʨʫʧʧʘ ʂʦʣ-ʚʦ  ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ɾʠʚʦʪʥʳʭ ʅʘ 7 ʜʝʥʴ  ʅʘ 10 ʜʝʥʴ ʏʝʨʝʟ 1 ʤʝʩʷʮ 

1. ʀʥʪʘʢʪʥʘʷ 8 0,0714Ñ0,0017 0,0714Ñ0,0017 0,0714Ñ0,0017 

2. ʂʦʥʪʨʦʣʴʥʘʷ 8 0,0632Ñ0,0014 0,0556Ñ0,0020 0,0610Ñ0,0020 

3. ʆʇ 8 0,0402Ñ0,0018 0,0305Ñ0,0021 0,0467Ñ0,0014 

4. ʆʇ + ɽ 8 0,0673Ñ0,0013 0,0520Ñ0,0017 ʈ2-4>0,05 0,0580Ñ0,0017 ʈ1-4>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʩʪʦʚʝʨʥʦ. 

 

ʇʨʝʚʨʘʱʝʥʠʝ GSSG ʚ ɻ Sʅ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʯʘ-

ʩʪʠʠ ʬʝʨʤʝʥʪʘ ɻʈ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ 

ʅɸɼʌʅ. ʈʘʩʧʘʜ GSSG ʚ ʦʨʛʘʥʠʟʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʬʝʨʤʝʥʪʦʤ g-ɻʊ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ ʥʘʤʠ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ɻʈ 

ʠ g-ɻʊ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʛʣʫʪʘʪʠʦʥʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 2), ʯʪʦ 

ʘʢʪʠʚʥʦʩʪʴ ɻʈ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʥʠ-

ʞʘʝʪʩʷ ʚʦ ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

11,5, 22,13, 14,57%. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘ 10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(0,0556°0,0020 ʥʤ ʅɸɼʌʅ/ʤʛ ʙʝʣʢʘ.ʤʠʥ). ʋ ʞʠʚʦʪ-

ʥʳʭ ʩ ʆʇ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʥʘʠʙʦʣʝʝ 

ʨʝʟʢʦ ʩʥʠʞʝʥʦ ʥʘ 10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʩʣʠ ʥʘ 7-

ʩʫʪʢʠ ʘʢʪʠʚʥʦʩʪʴ ɻʈ ʩʥʠʞʝʥʦ ʥʘ 43,7%, ʪʦ ʥʘ 10-

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʦ ʩʥʠʞʝʥʦ 2,34 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʭʦʪʷ ʘʢʪʠʚʥʦʩʪʴ ɻʈ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 

16,17 ʠ 53,11% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʦʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʥʪʘʢʪʥʦʡ ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (0,0467°0,0014; 0,0714°0,0017; 

0,0610°0,0020 ʥʤ ʅɸɼʌʅ/ʤʛ ʙʝʣʢʘ.ʤʠʥ. ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪ-

ʥʳʭ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʠʥʜʫʢʮʠʠ ʛʣʫʪʘʪʠʦʥʨʝʜʫʢʪʘʟʳ ʧʝʯʝʥʠ. 

ʅʘ 7-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʴ ɻʈ ʧʦʚʳʰʘʝʪʩʷ 

ʥʘ 67,41% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʞʠʚʦʪʥʳʭ ʩ ʆʇ. 

ʅʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɻʈ ʦʙʥʘʨʫʞʝʥʦ ʥʘ 

10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 70,49% ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʩ ʆʇ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʧʦʢʘʟʘʣʦ ʧʦʚʳʰʝ-

ʥʠʝ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʜʦ 0,068°0,0017 ʥʤ ʅɸɼʌʅ/ʤʛ 

ʙʝʣʢʘĿʤʠʥ, ʥʦ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʟʥʘʯʝʥʠʡ ʠʥʪʘʢʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ (0,0714°0,0017 ʥʤʅɸɼʌʅ/ʤʛĿʙʝʣʢʘ). 

ɸʥʘʣʠʟ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʘʮʠʶ ɻʈ ʩʦʜʝʨʞʘʥʠʝ GSH ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ ʬʦʥʝ ʧʨʦʜʦʣ-

ʞʘʶʱʝʛʦʩʷ ʥʘʢʦʧʣʝʥʠʷ GSSG. ɸʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

ɻʈ/GSSG ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʦ (ʨʠʩ. 3), 

ʯʪʦ ʦʥʦ ʨʘʚʥʦ 0,0013, ʚ ʪʦ ʚʨʝʤʷ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 7-ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘ-

ʚʝʥ 0,0009, ʯʪʦ ʥʠʞʝ ʫʨʦʚʥʷ ʠʥʪʘʢʪʥʳʭ ʥʘ 69,23%. ʅʘ 

10-ʩʫʪʢʠ ʠ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʣ ʨʘʚʝʥ ʥʘ 0,0008 ʠ 0,0011 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʥʘʨʘʩʪʘʥʠʝ ʠ ʧʨʠʙʣʠʞʝ-

ʥʠʝ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 

ʂʦʵʬʬʠʮʠʝʥʪ ɻʈ/GSSG ʫ ʞʠʚʦʪʥʳʭ ʩ ʆʇ ʥʘ 7- ʠ 

10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʢʦ ʩʥʠʞʝʥ ʠ ʨʘʚʝʥ 0,0003 

ʠ 0,00027 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 1 ʤʝʩʷʮ ʦʪ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʨʘʩʪʘʝʪ ʚ 2,5 ʠ 

2,77 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʜʫʢʮʠʠ ʛʣʫ-

ʪʘʪʠʦʥʨʝʜʫʢʪʘʟʳ ʫ ʞʠʚʦʪʥʳʭ ʩ ʆʇ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʣʫʯʘʚʰʠʭ ʚʠʪʘʤʠʥ ɽ, ʢʦʵʬʬʠʮʠʝʥʪ ɻʈ/GSSG ʚʦ 

ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʩ 

ʆʇ (3, 2, 8, 1,6 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʍʦʪʷ ʵʪʠ ʟʥʘʯʝ-

ʥʠʷ ʥʝ ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʜʘʥʥʳʤ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ, 

ʥʦ ʦʥʠ ʙʳʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʫ ʞʠʚʦʪ-

ʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ, ʫʚʝʣʠʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ 

ʢ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʛʣʫʪʘʪʠʦʥʘ ʠ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ GSH, ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʭʦʜʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʘʛʝʥʪʘ ʢʦʥʴʶʛʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʬʦʥʜʘ GSSG. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ GSH ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ 

ɻʈ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʅɸɼʌʅ. 

 

ʈʠʩʫʥʦʢ 3. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ GSSGred / 

GSSG ʧʝʯʝʥʠ ʧʨʠ ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʧʘʥʢʨʝʘʪʠʪʝ 

 

ʆʢʠʩʣʝʥʥʘʷ ʬʦʨʤʘ ʛʣʫʪʘʪʠʦʥʘ ʚ ʪʢʘʥʷʭ ʤʦʞʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʝʛʦ ʨʘʩʱʝʧʣʝ-

ʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ g- ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝ-

ʨʘʟʳ (g-ɻʊ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʬʝʨ-

ʤʝʥʪʘ ʚ ʤʠʢʨʦʩʦʤʘʣʴʥʦ-ʮʠʪʦʟʦʣʴʥʦʡ ʬʨʘʢʮʠʠ 

ʧʝʯʝʥʠ ʧʦʢʘʟʘʣʦ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʫ ʞʠ-

ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʦ ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʘ 22,5, 15, 10,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 3). ɸʢ-

ʪʠʚʥʦʩʪʴ g-ɻʊ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ ʩʥʠʞʝʥ ʫ 

ʞʠʚʦʪʥʳʭ ʩ ʆʇ ʥʘ 7- ʠ 10-ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɽʩʣʠ 

ʥʘ 7-ʩʫʪʢʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

40,0%, ʪʦ ʥʘ 10 ʜʝʥʴ ʦʥʦ ʨʘʚʥʦ 27,5%. ʏʝʨʝʟ 1 ʤʝʩʷʮ 

ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʥʠʞʝʥʠʝ g-ɻʊ ʪʘʢʦʝ ʞʝ, ʢʘʢ 

ʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ (0,0036 ° 0,0002 

ʝʜ/ʤʛ ʙʝʣʢʘ). 

ʊʘʙʣʠʮʘ 3. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ g-ɻʊ ʚ ʧʝʯʝʥʠ ʧʨʠ ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʥʢʨʝʘʪʠʪʝ (ʝʜ/ʤʛ ʙʝʣʢʘ ʤʠʥ) 

ɻʨʫʧʧʘ ʂʦʣ-ʚʦ  ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ɾʠʚʦʪʥʳʭ ʅʘ 7 ʜʝʥʴ  ʅʘ 10 ʜʝʥʴ ʏʝʨʝʟ 1 ʤʝʩʷʮ 

1. ʀʥʪʘʢʪʥʘʷ 8 0,0040Ñ0,0002 0,0040Ñ0,0002 0,0040Ñ0,0002 

2. ʂʦʥʪʨʦʣʴʥʘʷ 8 0,0031Ñ0,0002 0,0034Ñ0,0001 0,0036Ñ0,0002 

3. ʆʇ 8 0,0024Ñ0,0001 0,0029Ñ0,0001 0,0036Ñ0,0001 

4. ʆʇ + ɽ 8 0,0033Ñ0,0001 0,0033Ñ0,0002 0,0043Ñ0,0003 

  P2-4>0,05 P2-4>0,05 
P ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝ-

ʜʦʩʪʦʚʝʨʝʥ 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ P<0,05 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʠʪʘʤʠʥʦʤ ɽ ʧʦʢʘʟʘʣʦ ʫʚʝʣʠ-

ʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ g-ɻʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 

ʆʇ ʠ ʦʥʦ ʙʳʣʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʥʘ 7-ʩʫʪʢʠ, ʯʝʤ ʥʘ  

10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʨʘʚʥʳ 

137,5 ʠ 113,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʢʦʥʮʫ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʘʢʪʠʚʥʦʩʪʴ g-ɻʊ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦ ʧʨʝ-

ʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʩʪʘʚʣʷʷ 

0,0043 °0,0003 ʝʜ/ʤʛ ʙʝʣʢʘ Ŀ ʤʠʥ. 

ɸʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ g-ɻʊ/GSSG ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,00008 (ʨʠʩ. 4). ʅʘ 7- ʠ 10- ʩʫʪʢʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʥʦʰʝʥʠʝ 

g-ɻʊ/GSSG ʩʥʠʞʝʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,00004 ʠ 0,00005, 

ʯʪʦ ʥʘ 50 ʠ 37,5% ʥʠʞʝ ʫʨʦʚʥʷ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʯʝʨʝʟ ʯʝʨʝʟ 1 ʤʝ-

ʩʷʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,00007, 

ʯʪʦ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 12,5%. 
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ʆʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ 

g-ɻʊ/GSSG ʥʘ 10- ʠ, ʦʩʦʙʝʥʥʦ, ʥʘ 7-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ (0,00003 ʠ 0,00002 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʵʪʠʭ ʞʝ 

ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʰʝʥ ʚ 3 ʠ 2 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

ʜʘʥʥʳʤʠ ʥʘ 7- ʠ 10-ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʚʠʪʘʤʠʥʘ ɽ ʥʘ 7- ʠ 10- ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝ ʦʙʥʘʨʫ-

ʞʝʥʦ ʫ ʵʪʠʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 0,00005, 

ʯʪʦ ʥʠʞʝ ʫʨʦʚʥʷ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 37,5%. ʏʝ-

ʨʝʟ 1 ʤʝʩʷʮ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʦʪʥʦʰʝʥʠʝ g-

ɻʊ/GSSG ʪʘʢʦʝ ʞʝ, ʢʘʢ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ 

(0,00008) ʠ ʥʘ 25% ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʥʝ ʧʦʣʫ-

ʯʘʚʰʠʭ ʚʠʪʘʤʠʥʘ ɽ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʆʇ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ GSSG ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝ-

ʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ ʛʣʫʪʘʪʠʦʥʘ ʠ ʝʛʦ ʨʘʩʧʘʜʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʥʘʩʳʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʛʣʫʪʘʪʠʦʥʘ ï ɻʈ ʠ g-ɻʊ ʠ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ GSSG, ʧʦʚʳʰʝʥʠʶ GSH. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʭ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʭ ʩʚʦʡʩʪʚ ʤʝʣʘʥʠʥʘ, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʢʘʰʪʘʥʘ ʢʦʥʩʢʦʛʦ (Aesculus Hippocastanum L). ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʬʦʪʦʟʘʱʠʪʥʦʛʦ ʛʠʜʨʦ-

ʬʠʣʴʥʦʛʦ ʛʝʣʷ ʠ ʧʨʦʚʝʨʝʥʳ ʬʦʪʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʦʜʝʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ. 

ABSTRACT 

The article presents the results of the study of wound-healing photoprotective properties, melanin isolated from horse 

chestnut (Aesculus Hippocastanum L). A formulation of a photoprotective hydrophilic gel and the photoprotective prop-

erties were tested on a model of ultraviolet erythema. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʛʣʦʱʝʥʠʝ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʬʦʪʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʵʨʠʪʝʤʘ.  

Keywords: absorption, ultraviolet radiation, photoprotective properties, erythema. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. (ɺʚʝʜʝʥʠʝ)  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʢʦʞʠ ʦʪ 

ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(ʩʦʣʥʝʯʥʳʡ ʦʞʦʛ, ʬʦʪʦʜʝʨʤʘʪʠʪʳ, ʢʘʥʮʝʨʦʛʝʥʝʟ, ʬʦ-

ʪʦʩʪʘʨʝʥʠʝ, ʬʦʪʦʘʣʣʝʨʛʠʠ, ʢʝʨʘʪʦʢʦʥʲʶʢʪʠʚʠʪʳ) 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. [1-4]. ʇʦʵʪʦʤʫ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʬʦ-

ʪʦʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ 

(ʋʌʆ) ʢʦʞʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʚ 

ʚʠʜʝ ʵʨʠʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʩʧʘʣʝ-

ʥʠʝ ʢʦʞʠ, ʚʦʟʥʠʢʘʶʱʝʝ ʯʝʨʝʟ 3-12 ʯʘʩʦʚ ʧʦʩʣʝ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ (ʚ 

ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝʚʦʣʥʦʚʳʤʠ). ʇʦʢʨʘʩʥʝʥʠʝ ʠʤʝʝʪ 

ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʠ ʨʦʚʥʳʡ ʢʨʘʩʥʦ-ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴʶ, ʦʪʝʯʥʦʩʪʴʶ, 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʫʣʴ-

ʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ ʢʦʞʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʨʠ-

ʯʠʥ: ʜʣʠʥʳ ʚʦʣʥʳ ʋʌ-ʠʟʣʫʯʝʥʠʷ (ʥʘʠʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 297 ʥʤ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʋʌ-

ʣʫʯʘʤʠ-254 ʥʤ ʚʦʟʥʠʢʘʝʪ çʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷè, 

ʙʳʩʪʨʦ ʫʛʘʩʘʶʱʘʷ, ʧʦʷʚʣʷʶʱʘʷʩʷ ʯʝʨʝʟ 1,5-2 ʯ. ʵʨʠ-

ʪʝʤʘ); ʜʣʠʪʝʣʴʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦ-

ʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʨʝʤʝʥʠ ʛʦʜʘ [5]. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʳ SPF-ʩʠʩʪʝʤʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʠ ʨʘʩʩʯʠ-

ʪʘʥʥʳʝ ʤʝʪʦʜʦʤ Mansur J.S [6], ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʋʌ-ɺ-ʠʟʣʫʯʝʥʠʷ (280-315 ʥʤ), 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘʣʴʥʦʝ ʧʦʢʨʘʩʥʝʥʠʝ 

ʢʦʞʠ. 

SPF ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʦʪʦʜʚʠʛʘʪʴ ʩʨʦʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʨʠʪʝʤʳ, ʚʳ-

ʟʚʘʥʥʦʡ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ (ʚʥʝʰʥʠʡ ʧʨʠʟʥʘʢ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʢʦʞʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʫʩʣʦʚʣʝʥ ʋʌ-

ɺ-ʦʙʣʫʯʝʥʠʝʤ). SPF ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʢʘʢ 

ʜʦʟʘ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʦʷʚʣʝ-

ʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʦʡ ʵʨʠʪʝʤʳ, ʨʘʟʜʝʣʝʥʥʘʷ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʪʨʝʙʫʶʱʝʡʩʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʪʘʢʦʡ ʞʝ ʵʨʠʪʝʤʳ ʥʘ ʥʝʟʘʱʠʱʝʥʥʦʡ ʢʦʞʝ. ʊʝʦʨʝʪʠ-

ʯʝʩʢʠ, ʯʝʣʦʚʝʢ, ʥʘʥʦʩʷʱʠʡ ʥʘ ʢʦʞʫ ʩʨʝʜʩʪʚʦ ʩ SPF, 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʘʢʪʘ ʩ ʧʨʷʤʳʤʠ 

ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ ʚ 10 ʨʘʟ ʜʦʣʴʰʝ, ʠ ʧʨʠ ʵʪʦʤ ʥʘ 

ʢʦʞʝ ʥʝ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴʩʷ ʚʠʜʠʤʘʷ ʵʨʠʪʝʤʘʪʦʟʥʘʷ ʨʝ-

ʘʢʮʠʷ. [7,8]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʬʦʪʦʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʤʝʣʘʥʠʥ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʢʘʰ-

ʪʘʥʘ ʢʦʥʩʢʦʛʦ, ʥʘ ʤʦʜʝʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʤʝʣʘʥʠʥ, ʚʳ-

ʜʝʣʝʥʥʳʡ ʠʟ ʰʝʣʫʭʠ ʩʝʤʝʯʝʢ ʧʦʜʩʦʣʥʫʭʘ ʤʝʪʦʜʦʤ 

ʱʝʣʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ [9] ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚ-

ʥʝʥʠʷ ʠ ʤʝʣʘʥʠʥ, ʚʳʜʝʣʝʥʥʳʡ ʥʦʚʳʤ ʤʝʪʦʜʦʤ ʠʟ 

ʧʣʦʜʦʚ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ (Aesculus Hippocastanum 

L), ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʚʪʦʨʘʤʠ [10]. 

ʄʝʪʦʜʦʤ ʋʌ- ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ UV/Vis Perkin (ʉʐɸ) ʦʧʨʝʜʝʣʠʣʠ 

ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʣʘʥʠʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ 

ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʉʫʭʦʡ ʧʦʨʦʰʦʢ ʤʝʣʘʥʠʥʘ 

ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʝ ʠ ʦʧʨʝʜʝʣʷʣʠ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʝ ʚ 

ʜʠʘʧʘʟʦʥʝ 220-400 ʥʤ, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ 

ʤʝʣʘʥʠʥʘ 0,03% ʠ 0,05%. 

ʌʦʪʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʛʝʣʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ 

ʠʟʫʯʘʣʠ ʥʘ ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝ-

ʥʠʷ ï ʋʌ-ʵʨʠʪʝʤʳ [11]. ʋʨʦʚʝʥʴ ʧʦʚʨʝʞʜʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦ-

ʩʪʠ ʵʨʠʪʝʤʥʦʡ ʨʝʘʢʮʠʠ. ʀʩʩʣʝʜʫʝʤʳʡ ʛʝʣʴ ʥʘʥʦʩʠʣʠ 

ʥʘ ʧʦʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ ʟʘ 1 ʯʘʩ ʜʦ ʠ ʯʝʨʝʟ 2 

ʯʘʩʘ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʝʞʝʜʥʝʚʥʦ ʚʧʣʦʪʴ ʜʦ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʵʨʠʪʝʤʳ.  

ʆʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ ʤʘʩ-

ʩʦʡ 340-450 ʛ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʦʙʦʝʛʦ 

ʧʦʣʘ. ɺʦʩʧʘʣʝʥʠʝ ʚʳʟʳʚʘʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʦʙ-

ʣʫʯʝʥʠʝʤ (ʋʌ-ʣʘʤʧʳ ʤʦʱʥʦʩʪʴʶ 60 ʚʘʪʪ, ʜʣʠʥʦʡ 

ʚʦʣʥʳ 253,7 ʥ). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʣʘʤʧʳ ʜʦ ʤʦʨʩʢʦʡ 
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ʩʚʠʥʢʠ ʩʦʩʪʘʚʠʣʦ 20ʩʤ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʣʫʯʝʥʠʷ ʩʦ-

ʩʪʘʚʣʷʣʘ 20 ʤʠʥ. ɿʘ 24 ʯʘʩʘ ʜʦ ʦʧʳʪʘ ʫ ʞʠʚʦʪʥʳʭ ʚʳ-

ʩʪʨʠʛʘʣʠ ʠ ʜʝʧʠʣʠʨʦʚʘʣʠ ʫʯʘʩʪʦʢ ʩʧʠʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʧʝʨʝʜ ʦʙʣʫʯʝʥʠʝʤ ʥʘʢʣʘʜʳʚʘʣʠ 

ʪʨʘʬʘʨʝʪ (2ʭ2 ʩʤ). ʈʘʥʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ 3 ʩʫʪʢʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʣʠ ʣʝʯʝʥʠʝ. ʆʙʨʘʟʮʳ ʛʝʣʝʡ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʤʝʣʘʥʠʥʘ ʠʟ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ 0,01%, 

0,03%, 0,05% ʠ ʦʩʥʦʚʘ ʛʝʣʷ ʙʝʟ ʤʝʣʘʥʠʥʘ ʧʨʠʤʝʥʷʣʠ 

ʤʝʩʪʥʦ ʝʞʝʜʥʝʚʥʦ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦ-

ʚʝʥʠʷ ʵʨʠʪʝʤʳ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʩʩʣʝʜʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʢʦʞʥʫʶ ʪʝʤʧʝ-

ʨʘʪʫʨʫ, ʤʝʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʮʚʝʪ ʠ ʚʠʜ ʢʦʞʠ), ʧʦ ʠʟ-

ʤʝʥʝʥʠʶ ʧʣʦʱʘʜʠ ʨʘʥ, ʧʦ ʨʘʟʤʝʨʫ ʵʨʠʪʝʤʳ, ʩʨʦʢʫ 

ʦʯʠʱʝʥʠʷ ʠ ʧʦʣʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʠ ʩʢʦʨʦʩʪʠ ʟʘ-

ʞʠʚʣʝʥʠʷ ʨʘʥ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ, ʠʟ ʢʦʞʫʨʳ ʟʨʝʣʳʭ ʧʣʦʜʦʚ ʢʦʥ-

ʩʢʦʛʦ ʢʘʰʪʘʥʘ, ʚʳʜʝʣʝʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʦʨʠʯʥʝ-

ʚʳʡ ʧʠʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʣʘʥʠʥʘʤ [10]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʘ 

ʤʝʣʘʥʠʥʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʋʌ- ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʤʝʣʘʥʠʥʘ, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʰʝʣʫʭʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ [9] ʩ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʤʠ 0,03 ʠ 0,05%. 

ʀʟʫʯʝʥʠʝ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʤʝʣʘʥʠʥʘ 

ʠʟ ʧʣʦʜʦʚ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʩʣʝʜʫʝ-

ʤʳʡ ʦʙʲʝʢʪ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʝʪ ʠʟʣʫʯʝʥʠʝ ʚʦ ʚʩʝʭ 

ʜʠʘʧʘʟʦʥʘʭ ʋʌ ʠ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʝʡ ʩʧʝʢʪʨʘ. ɸʢ-

ʪʠʚʥʦ ʧʦʛʣʦʱʘʷ ʋʌ-ʠʟʣʫʯʝʥʠʝ, ʜʘʥʥʳʡ ʧʠʛʤʝʥʪ ʵʬ-

ʬʝʢʪʠʚʥʦ ʠʥʛʠʙʠʨʫʶʪ ʋʌ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʧʝʨʝʢʠʩ-

ʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ. ʌʦʪʦʧʨʦʪʝʢʪʦʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʤʝʣʘʥʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ-

ʛʣʦʱʝʥʠʝʤ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ (ʋʌ 

= 280-400 ʥʤ;). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʥ-

ʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʤʝʣʘʥʠʥʘ ʨʘʟʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʨʘʩʪʚʦʨʦʚ ʤʝʣʘʥʠʥʘ ʠʟ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ 1 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʣʘʥʠʥʘ- 

0,05%, ʨʘʩʪʚʦʨ ʤʝʣʘʥʠʥʘ ʠʟ ʢʘʰʪʘʥʘ ʢʦʥʩʢʦʛʦ 2- 0,03%, 3- ʤʝʣʘʥʠʥ ʠʟ ʰʝʣʫʭʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ -0,05%,  

4- ʤʝʣʘʥʠʥ ʠʟ ʰʝʣʫʭʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 0,03% 

 

ʀʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʛʣʦʱʘʶʪ ʋʌ ʉ ʣʫʯʠ (200-310 ʥʤ), ʷʚʣʷʶʱʠʝʩʷ 

ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ [11]. ʀʟ ʨʠʩʫʥʢʘ 

ʚʠʜʥʦ, ʯʪʦ ʨʘʩʪʚʦʨ ʤʝʣʘʥʠʥʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,05%, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ, ʧʨʦʷʚʣʷʝʪ ʥʘʠʙʦ-

ʣʝʝ ʩʠʣʴʥʳʝ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʛʣʦʱʘʷ 

ʣʫʯʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 310 ʥʤ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʬʦ-

ʪʦʜʝʨʤʘʪʠʪ ʢʦʞʠ. ʄʝʣʘʥʠʥ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʰʝʣʫʭʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʩʣʘʙʝʝ, ʯʝʤ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ ʧʨʠ ʯʘʩʪʦʪʝ 

ʧʦʛʣʦʱʝʥʠʷ 290 ʥʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʜʘʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʪʚʦʨ ʤʝʣʘʥʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,05% ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʦʪʦʧʨʦʪʝʢ-

ʪʦʨʘ ʚ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝ-

ʥʠʷ ʬʦʪʦʟʘʱʠʪʥʦʛʦ ʛʝʣʝʚʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʧʨʦʚʝʜʝʥʳ 

ʝʛʦ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. [12]. 

ʄʝʣʘʥʠʥ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ, ʙʳʣ 

ʚʚʝʜʸʥ ʚ ʩʦʩʪʘʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʛʠʜʨʦʬʠʣʴʥʦʛʦ 

ʛʝʣʷ ʠ ʧʨʦʚʝʨʝʥʦ ʝʛʦ ʬʦʪʦʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʥʘ ʤʦ-

ʜʝʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ. 

ɺ ʩʦʩʪʘʚ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚʭʦʜʷʪ % 

ʄʝʣʘʥʠʥ 0,03ï 0,05 

ɼʠʤʝʪʠʣʩʫʣʴʬʦʦʢʩʠʜ 5 ï 10 

ʂʘʨʙʦʧʦʣ 0,5 - 1,0 

ʊʨʠʵʪʘʥʦʣʘʤʠʥ 0,3-0,8 

ʄʝʪʠʣʧʘʨʘʙʝʥ 0,05-0,1 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, 

ʥʘʡʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝ-

ʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʝʧʘʨʘʪʘ ʠ ʝʛʦ ʪʝʨʘʧʝʚ-

ʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʋʌ-ʦʙʣʫʯʝʥʠʷ 

ʢʦʞʠ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ, ʣʝʯʝʥʥʳʭ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʨʝ-

ʧʘʨʘʪʘʤʠ ʜʦ ʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʤʠ ʤʝʣʘʥʠʥʘ. 
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ʊʘʙʣʠʮʘ 1.  

ʀʟʫʯʝʥʠʝ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʝʣʝʡ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʣʘʥʠʥʘ ʥʘ ʤʦʜʝʣʠ 

ʫʣʴʪʨʦʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ 

ʇʨʝʧʘʨʘʪʳ 
ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʨʘʥ, ʵʨʠʪʝʤʘ -ʩʤ2 

1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 7 ʩʫʪʢʠ 14 ʩʫʪʢʠ 21 ʩʫʪʢʠ 25 ʩʫʪʢʠ 30 ʩʫʪʢʠ 

ʂʦʥʪʨʦʣʴ 7,6Ñ0,5 9,8Ñ0,6 7,5Ñ0,5 4,9Ñ0,3 2,6Ñ0,1 1,01Ñ0,03 0,03Ñ0,03 

ɻʝʣʴ ʙʝʟ ʤʝ-

ʣʘʥʠʥʘ 
6,1Ñ0,4 8,8Ñ0,5 6,0Ñ0,5 1,8Ñ0,2 0,45Ñ0,03 0,28Ñ0,02 0Ñ0 

ɻʝʣʴ ʩ ʤʝʣʘ-

ʥʠʥʦʤ 0,01% 
2,2Ñ0,1 2,4Ñ0,1 0,9Ñ0,01 0,1Ñ0,02 0Ñ0 0Ñ0 0Ñ0 

ɻʝʣʴ ʩ ʤʝʣʘ-

ʥʠʥʦʤ 0,03% 
1,5Ñ0,04 1,6Ñ0,02 0,05Ñ0,01 0Ñ0 0Ñ0 0Ñ0 0Ñ0 

ɻʝʣʴ ʩ ʤʝʣʘ-

ʥʠʥʦʤ 0,05% 
0,8Ñ0,01 0,85Ñ0,01 0Ñ0 0Ñ0 0Ñ0 0Ñ0 0Ñ0 

*ʈ < 0,01 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʋʌ-ʦʙʣʫʯʝʥʠʝ 

ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʚʳʟʳʚʘʝʪ 

ʯʝʪʢʫʶ ʢʦʞʥʫʶ ʨʝʘʢʮʠʶ. ʅʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙ-

ʣʫʯʝʥʠʷ ʫ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʷʚʠʣʘʩʴ 

ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʝʤʠʷ, ʦʪʝʢ ʪʢʘʥʝʡ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʫ-

ʙʦʡ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʢʦʨʢʠ ʥʘ 3-ʠ ʩʫʪʢʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦ-

ʩʣʝ ʦʙʣʫʯʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ ʥʘ 

1,5ʦʉ-2,0ʉ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʞʦʛʘ ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʥʘ 2-3-ʝ ʩʫʪʢʠ, ʢʦʛʜʘ ʥʘʩʪʫʧʘʝʪ ʥʝʢʨʦʟ ʢʣʝʪʦʢ 

ʵʧʠʪʝʣʠʷ. ʅʘ 7-14ʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʤʳ ʥʘʙʣʶʜʘʣʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʦʞʦʛʘ ʩ 7,5Ñ0,6 

ʩʤ2 ʜʦ 4,9Ñ0,3 ʩʤ2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʥ 

ʧʦʩʪʝʧʝʥʥʦ ʟʘʪʷʛʠʚʘʣʘʩʴ, ʧʦʣʥʦʝ ʟʘʞʠʚʣʝʥʠʝ ʧʨʦʠʟʦ-

ʰʣʦ ʥʘ 25-30 ʩʫʪʢʠ. ʅʘ ʤʝʩʪʝ ʢʦʞʥʦʛʦ ʜʝʬʝʢʪʘ ʦʙʨʘ-

ʟʦʚʘʣʩʷ ʧʦʣʥʦʮʝʥʥʳʡ ʨʝʛʝʥʝʨʘʪ ʩ ʰʝʨʩʪʷʥʳʤ ʧʦʢʨʦ-

ʚʦʤ. 

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʜʝʨʤʘʪʠʪʘ, ʚʳʟʚʘʥ-

ʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʚ ʟʦʥʝ ʥʘʥʝʩʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʝʣʝʡ ʦʪʤʝʯʘ-

ʣʦʩʴ ʙʦʣʝʝ ʧʦʟʜʥʝʝ (ʩ ʟʘʜʝʨʞʢʦʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 12,4 Ñ 

1,3 ʯʘʩʘ) ʨʘʟʚʠʪʠʝ ʠ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʨʠʪʝʤʳ. 

ʋ ʞʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʚʳʷʚ-

ʣʝʥʘ ʵʨʠʪʝʤʘ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʨʘʥ ʠ ʦʞʦʛʦʚ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ ʥʝ ʧʦʚʳʰʘʣʘʩʴ. 

ʕʨʠʪʝʤʘ ʠʤʝʣʘ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʠ ʨʦʚʥʦ ʢʨʘʩʥʦ-ʬʠʦ-

ʣʝʪʦʚʳʡ ʮʚʝʪ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʷʨʢʦʩʪʴ ʵʨʠʪʝʤʳ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʥʘ 2-3 ʝ ʩʫʪʢʠ. ʂ 3-4-ʤʫ ʜʥʶ ʵʧʠʜʝʨʤʠʩ ʫʪʦʣ-

ʱʘʣʩʷ ʠ ʥʘʯʠʥʘʣʦʩʴ ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ ʵʨʠʪʝʤʳ - ʦʥʘ 

ʠʩʯʝʟʘʝʪ, ʵʧʠʜʝʨʤʠʩ ʩʣʫʱʠʚʘʝʪʩʷ, ʦʪʩʣʘʠʚʘʝʪʩʷ, ʠ ʥʘ 

ʤʝʩʪʝ ʵʨʠʪʝʤʳ ʧʦʷʚʣʷʝʪʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ ʥʝʩʪʦʡ-

ʢʘʷ ʧʠʛʤʝʥʪʘʮʠʷ. ɽʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ 

ʠʩʭʦʜ ʵʨʠʪʝʤʳ, ʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʬʝʥʦʤʝʥ. ʇʨʠ 

ʵʪʦʤ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 3 ʧʦ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʋʌ 

ʦʙʣʫʯʝʥʠʷ ʧʣʦʱʘʜʴ ʵʨʠʪʝʤʳ ʫʤʝʥʴʰʠʣʘʩʴ ʧʨʠ ʘʧ-

ʧʣʠʢʘʮʠʠ ʦʩʥʦʚʦʡ ʩ 8,8Ñ0,5 ʜʦ 6,0Ñ0,2 ʩʤ2, ʛʝʣʝʤ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʣʘʥʠʥʘ 0,01% ʩ 2,4Ñ0,1 ʜʦ 0,9Ñ0,01 

ʩʤ2 ʛʝʣʴ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,03% ʩ 1,6Ñ0,02 ʜʦ 

0,05Ñ0,01 ʩʤ2., ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʛʝʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʤʝʣʘʥʠʥʘ 0.05% ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʙʳʣʘ ʥʝʙʦʣʴʰʘʷ 

ʵʨʠʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʧʨʦʰʣʘ ʥʘ 7 ʩʫʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʛʝʣʴ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʣʘʥʠʥʘ 0,05% ʦʙʣʘʜʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʬʦʪʦʟʘ-

ʱʠʪʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʪʷʞʝ-

ʩʪʠ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʩʣʝ ʋʌ-ʦʙʣʫʯʝʥʠʷ. ʋʩʪʨʘʥʷʝʪ ʵʨʠʪʝʤʫ, ʟʫʜ, ʞʞʝ-

ʥʠʝ, ʰʝʣʫʰʝʥʠʝ ʠ ʠʥʬʠʣʴʪʨʘʮʠʶ ʚ ʦʯʘʛʘʭ ʧʦʨʘʞʝ-

ʥʠʷ, ʥʦʨʤʘʣʠʟʫʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʞʠ, ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʬʦʪʦʟʘʱʠʪʥʦʡ ʛʝʣʝʚʦʡ ʢʦʤʧʦ-

ʟʠʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʦʥʘ ʩʦʟʜʘʥ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʦʩ-

ʥʦʚʝ, ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʘʢʪʠʚʥʦʩʪʝʡ, ʷʚʣʷ-

ʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʩʨʝʜʩʪʚʦʤ.  

ɺʓɺʆɼʓ 

1. ʋʌ ʩʧʝʢʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʤʝʣʘʥʠʥ ʠʟ ʧʣʦʜʦʚ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ 

(Aesculus Hippocastanum L), ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʬʦ-

ʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʦʛʣʦʱʘʝʪ ʋʌ ʩ 

ʣʫʯʠ ʧʨʠ 310 ʥʤ, ʠ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʬʦʪʦ-

ʧʨʦʪʝʢʪʦʨʦʤ ʜʣʷ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʣʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʤʝʪʦʜʦʤ 
ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʝʣʴ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ 0,05% ʤʝʣʘʥʠʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʢʦʥ-

ʩʢʦʛʦ ʢʘʰʪʘʥʘ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʘʱʠʱʘʪʴ 

ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʦʪ ʋʌ ʠʟʣʫʯʝʥʠʷ, ʠ ʤʦʞʝʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʣʥʝʯʥʳʭ ʦʞʦʛʦʚ ʠ ʣʝʯʝ-

ʥʠʷ ʬʦʪʦʜʝʨʤʘʪʦʟʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʭ ʩʚʦʡʩʪʚ ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʛʝʣʷ, ʥʘ ʤʦʜʝʣʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʤʧʦʨʪʥʳʤ ʘʥʘʣʦʛʠʯʥʳʤ ʛʝʣʝʤ ʉʦʣʢʦʩʝʨʠʣ (ʐʚʝʮʠʷ) 

ABSTRACT  
The article presents the results of a study of the wound healing properties of a hydrophilic gel, on a model of ultravi-
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ɺʚʝʜʝʥʠʝ 

ɻʠʜʨʦʛʝʣʝʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʠʢʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.[1-

2] ɺ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʛʠʜʨʦʛʝʣʠ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʦʙ-

ʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ.[3-5] 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʤʠʨʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʷʛʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʣʥʦʩʪʴʶ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʤʝʜʠʮʠʥʳ. ʇʨʠ ʥʝʩʦʤʥʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʦʙʣʘʜʘʶʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʠ 

ʠʤʝʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. ʈʘʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟ-

ʚʦʣʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚ-

ʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʨʛʘʥʠʟʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʤʝʪʨʦʥʠʜʘʟʦʣ, ʭʣʦʨʛʝʢʩʠʜʠʥ ʠ ʊʠ-

ʤʦʧʪʠʥ ʥʘ ʛʝʣʝʚʦʡ ʦʩʥʦʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢ ʥʦ-

ʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʪʝʨʘʧʠʠ ʠ ʨʘʥʦʟʘʞʠʚʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʫʶ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ ʧʨʦ-

ʙʣʝʤʫ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʘʥʦ-

ʟʘʞʠʚʣʷʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʛʠʜʨʦʛʝʣʝʚʦʡ ʦʩʥʦʚʝ, 

ʫʩʢʦʨʷʶʱʝʡ ʩʨʦʢʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʬʘ-

ʟʘʭ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʥ.  

ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʛʠʜʨʦʛʝʣʷ ʠ ʩʨʘʚʥʝʥʠʝ 

ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʩ ʠʤʧʦʨʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʉʦʣʢʦʩʝʨʠ-

ʣʦʤ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʐʚʝʮʠʷ) ʠ ʃʝʚʦʤʠʢʦʣʴ (ʈʦʩʩʠʷ 

ʅʠʞʬʘʨʤ) 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʛʠʜʨʦʛʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʤʦ-

ʜʫʣʠʨʫʶʱʠʡ ʧʨʝʧʘʨʘʪʳ.  

ɻʠʜʨʦʛʝʣʝʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʩʦʣʷʤʠ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʠ-

ʤʝʨʘ ï Na-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (Na-ʂʄʎ). ɺ 

ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚʷʟʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. .[6,7] 

ʄʝʪʦʜʠʢʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ ʆʧʳʪʳ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ ʤʘʩʩʦʡ 340-450 

ʛ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʦʙʦʝʛʦ ʧʦʣʘ. ɺʦʩ-

ʧʘʣʝʥʠʝ ʚʟʳʚʘʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʦʙʣʫʯʝʥʠʝʤ 

(ʋʌ=1000ɺɸʊʊ, 220V). .[8,9] 

 ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʣʘʤʧʳ ʜʦ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʩʦʩʪʘ-

ʚʠʣʦ 15ʩʤ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 5 

ʤʠʥ. ɿʘ 24 ʯʘʩʘ ʜʦ ʦʧʳʪʘ ʫ ʞʠʚʦʪʥʳʭ ʚʳʩʪʨʠʛʘʣʠ ʠ 

ʜʝʧʠʣʠʨʦʚʘʣʠ ʫʯʘʩʪʦʢ ʩʧʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦ-

ʪʦʨʫʶ ʧʝʨʝʜ ʦʙʣʫʯʝʥʠʝʤ ʥʘʢʣʘʜʳʚʘʣʠ ʪʨʘʬʘʨʝʪ (2ʭ2 

ʩʤ). ʈʘʥʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ 3 ʩʫʪʢʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʥʘʯʠʥʘʣʠ ʣʝʯʝʥʠʝ. ɻʠʜʨʦʛʝʣʴ, ʦʩʥʦʚʫ ʠ ʉʦʣʢʦʩʝʨʠʣ 

ʧʨʠʤʝʥʷʣʠ ʤʝʩʪʥʦ ʝʞʝʜʥʝʚʥʦ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʜʦ ʧʦʣ-

ʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʛʝʣʝʚʘʷ ʦʩʥʦʚʘ, 

ʦʪʚʝʯʘʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷʤ ʤʷʛʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʬʦʨʤ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʛʝʣʝʚʦʡ 

ʦʩʥʦʚʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʦʞʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ ʠ ʩ ʦʪʢʨʳʪʦʡ ʨʘʥʦʡ, ʦʥʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʦʢʩʠ-

ʯʝʩʢʦʛʦ, ʘʣʣʝʨʛʦʛʝʥʥʦʛʦ, ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʧʨʦʷʚʣʷʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢʦʥʩʠʩʪʝʥʮʠʠ, ʫʜʦʙʩʪʚʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʥʝʩʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʥʝ ʚʳʩʳʭʘʝʪ ʚʦ ʚʨʝʤʝʥʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʠʤ ʢʘʯʝʩʪʚʘʤ ʠʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʚ ʚʦʜʥʦʤ 

ʨʘʩʪʚʦʨʝ Na-ʂʄʎ, ʛʠʜʨʦʛʝʣʝʚʦʡ ʦʩʥʦʚʳ, ʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ. [10]. 

ʈʘʥʦʟʘʞʠʚʣʷʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʛʝʣʝʚʦʡ ʦʩ-

ʥʦʚʳ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʥʝʝ ʘʥʪʠʤʠʢ-

ʨʦʙʥʦʛʦ-ʤʝʪʨʦʥʠʜʘʟʦʣʘ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ -ʭʣʦʨʛʝʢ-

ʩʠʜʠʥʘ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ-

ʊʠʤʦʧʪʠʥ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʩʢʦʨʝʥʠʶ ʨʝʧʘʨʘʪʠʚ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ.. ʈʘʥʦʟʘʞʠʚʣʷʶʱʠʡ 

ʛʝʣʴ ʥʘʟʚʘʥ ʊʠʤʦʛʝʣʝʤ 
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ɹʳʣʠ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʝ-

ʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʷʛʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʠʡ ʚʠʜ, ʦʜʥʦ-

ʨʦʜʥʦʩʪʴ, ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʣʝʚʦʡ ʢʦʤʧʦ-

ʟʠʮʠʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. ɺʥʝʰʥʠʡ ʚʠʜ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʘʷ ʞʝʣʝʦʙʨʘʟʥʘʷ 

ʤʘʩʩʘ, ʙʝʟ ʮʚʝʪʘ ʠ ʟʘʧʘʭʘ. ɻʝʣʴ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ 

ʩ ʛʣʠʮʝʨʠʥʦʤ, ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʝʤ ʠ ʥʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ 

ʞʠʨʥʳʤʠ ʤʘʩʣʘʤʠ ʠ ʦʩʘʞʜʘʝʪʩʷ ʦʜʥʦʘʪʦʤʥʳʤʠ 

ʩʧʠʨʪʘʤʠ, ʘʮʝʪʦʥʦʤ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ: 

1. ʂʦʥʩʠʩʪʝʥʮʠʷ - ʥʦʨʤʘʣʴʥʘʷ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ 

ʛʝʣʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʥʘʢʣʦʥʥʫʶ (ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʠʟʤʝʥʷʣʩʷ ʜʦ 900) ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʢʘʥʠʷ ʠʣʠ ʩʪʝʢʘ-

ʥʠʷ ʛʝʣʷ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʘ ʟʘʨʫʙʝʞʥʳʤ ʦʙʨʘʟʮʘʤ. 

2. ɻʦʤʦʛʝʥʥʦʩʪʴ. ʇʨʠ ʦʩʤʦʪʨʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 

ʛʣʘʟʦʤ ʠ ʧʦʜ ʣʫʧʦʡ ʚ ʢʦʩʦ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ ʧʫʟʳʨʴ-

ʢʦʚ ʚʦʟʜʫʭʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʣʴ ʛʦ-

ʤʦʛʝʥʝʥ. 

3. ɿʝʨʥʠʩʪʦʩʪʴ. ɻʝʣʴ ʠʤʝʝʪ ʛʦʤʦʛʝʥʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ, ʟʝʨʥʠʩʪʦʩʪʴ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

4. ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʛʝʣʷ ʚ ʟʘʢʨʳ-

ʪʦʡ ʫʧʘʢʦʚʢʝ ʧʨʠ ʊ=30-380ʉ ʢʘʢʠʭ ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ 

ʥʝ ʚʳʷʚʣʝʥʦ. ʂʦʥʩʠʩʪʝʥʮʠʷ, ʛʦʤʦʛʝʥʥʦʩʪʴ, ʟʝʨʥʠ-

ʩʪʦʩʪʴ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʛʝʣʝ ʥʝ 

ʥʘʡʜʝʥʦ, ʧʦʩʝʚʳ ʛʝʣʷ ʨʦʩʪʘ ʤʠʢʨʦʙʦʚ ʥʝ ʜʘʣʠ. 

5. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʣʷ ʥʘ ʥʘʣʠʯʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʜʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʦʩʝʚʳ ʛʝʣʷ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʨʦʩʪʘ ʤʠʢʨʦʙʦʚ ʥʝ ʚʳʷʚʠʣʠ. 

ʀʜʝʥʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʛʝʣʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ.  

6. ʀʟʤʝʨʝʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʛʝʣʝʤ ʉʦʣʢʦʩʝʨʠʣ (ʐʚʝʮʠʷ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʟʘʨʫʙʝʞʥʦʛʦ ʘʥʘʣʦʛʘ 4,3 ʢʇʘ*ʩ, ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʩʜʚʠʛʘ 0,33 ʩ -1  

7. ʇʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʧʦ ʍʣʦʨʛʝʢʩʠʜʠʥʫ, ʤʝʪʨʦ-

ʥʠʜʦʟʦʣʫ ʠ ʊʠʤʦʧʪʠʥʫ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʶʪʩʷ- 

ʍʣʦʨʛʝʢʩʠʜʠʥ-0,02- 0,04%, ʄʝʪʨʦʥʠʜʦʟʦʣ -0,2-0,4%, 

ʊʠʤʦʧʪʠʥ-0,001-0,000%. 

ʀʩʩʣʝʜʦʚʘʥʘ ʨʘʥʦʟʘʞʠʚʣʷʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʝʣʷ 

ʥʘ ʤʦʜʝʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʵʨʠʪʝʤʳ. ʀʩʩʣʝʜʦʚʘ-

ʣʘʩʴ ʩʢʦʨʦʩʪʴ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤ-

ʧʦʨʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʉʦʣʢʦʩʝʨʠʣ(ʐʚʝʮʠʷ) ʠ ʃʝʚʦ-

ʤʠʢʦʣʴ (ʅʠʞʬʘʨʤ, ʈʦʩʩʠʷ). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1. ʆʩʥʦʚʘ-

ʵʪʦ ʛʝʣʴ ʙʝʟ ʘʢʪʠʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʢʦʨʦʩʪʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʛʠʜʨʦʛʝʣʷ ʥʘ ʤʦʜʝʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʵʨʠʪʝʤʳ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʝʣʝʤ ʃʝʚʦʤʠʢʦʣʴ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʥʦ-

ʟʘʞʠʚʣʷʶʱʝʛʦ ʛʝʣʷ, ʨʝʧʘʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʞʦʛʝ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʧʨʦʪʝ-

ʢʘʶʪ ʥʘ 8-10 ʜʥʝʡ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʥʝ ʣʝʯʝʥʥʳʭ ʞʠʚʦʪ-

ʥʳʭ. ʀʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʟʘʞʠʚʣʝʥʠʷ 

ʨʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʝʣʷ ʊʠʤʦʛʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

92%, ʘ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʃʝʚʦʤʠʢʦʣʴ 78%. ʕʪʠ 

ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʨʘʥʦʟʘʞʠʚʣʷʶʱʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʩʢʦʨʦʩʪʠ ʟʘ-

ʞʠʚʣʝʥʠʷ ʨʘʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʣʝʤ ʉʦʣʢʦʩʝʨʠʣ. 

ʋʌ-ʦʙʣʫʯʝʥʠʝ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʚʳʟʳʚʘʝʪ ʯʝʪʢʫʶ 

ʢʦʞʥʫʶ ʨʝʘʢʮʠʶ. ʅʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʫ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʷʚʠʣʘʩʴ ʚʳʨʘʞʝʥ-

ʥʘʷ ʛʠʧʝʨʝʤʠʷ, ʦʪʝʢ ʪʢʘʥʝʡ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʫʙʦʡ ʛʝ-

ʤʦʨʨʘʛʠʯʝʩʢʦʡ ʢʦʨʢʠ ʥʘ 3-ʠ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʣʫ-

ʯʝʥʠʷ ʧʦʚʳʰʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ ʥʘ 1,5ʦʉ.  
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ʊʘʙʣʠʮʘ 1. 

ʈʘʥʦʟʘʞʠʚʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ʛʠʜʨʦʛʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʣʝʤ ʉʦʣʢʦʩʝʨʠʣ 

ʇʨʝʧʘʨʘʪʳ 
ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʨʘʥ, ʩʤ2  

1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 7 ʩʫʪʢʠ 14 ʩʫʪʢʠ 21 ʩʫʪʢʠ 25 ʩʫʪʢʠ 35 ʩʫʪʢʠ 

ʂʦʥʪʨʦʣʴ 6,2Ñ0,4 7,7Ñ0,6 6,2Ñ0,4 4,9Ñ0,3  1,6Ñ0,1 0,42Ñ0,03 0,05Ñ0,03 

ʆʩʥʦʚʘ  7,8Ñ0,5 9,3Ñ0,5 7,5Ñ0,5 2,8Ñ0,2 0,45Ñ0,03 0,28Ñ0,02 0Ñ0 

ɻʠʜʨʦʛʝʣʴ 4,8Ñ0,2 5,9Ñ0,4 1,8Ñ0,2 0,47Ñ0,04 0,02Ñ0,001 0Ñ0 0Ñ0 

ʉʦʣʢʦʩʝʨʠʣ 6,0Ñ0,4 6,5Ñ0,4 4,4Ñ0,3 0,6Ñ0,04 0,14Ñ0,01 0Ñ0 0Ñ0 

*ʈ < 0,01 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʣʝ-

ʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ ʊʠʤʦʛʝʣʴ ʧʦʩʣʝ ʪʨʘʚʤʳ ʧʣʦʱʘʜʴ 

ʦʞʦʛʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʨʠ ʘʧʧʣʠʢʘʮʠʠ ʥʘ 3 ʩʫʪʢʠ ʩ 

5,9Ñ0,4 ʜʦ 1,8Ñ0,2 ʩʤ2, ʘ ʉʦʣʢʦʩʝʨʠʣʦʤ ʩ 6,5Ñ0,4 ʜʦ 

4,4Ñ0,3 ʩʤ2. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ ʧʨʝʚʳʰʘʣʘ 

ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʥʘ 1,3ʦʉ. ʅʘ 14 ʩʫʪʢʠ ʫ ʞʠʚʦʪʥʳʭ 

ʵʪʠʭ ʛʨʫʧʧ ʧʣʦʱʘʜʴ ʦʞʦʛʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʠʩʭʦʜʫ ʛʠʜʨʦʛʝʣʷ ï ʩ 5,9Ñ0,4 ʜʦ 0,47Ñ0,04 

ʩʤ2, ʠʣʠ ʥʘ 92 %, ʉʦʣʢʦʩʝʨʠʣʘ ʩ 6,5Ñ0,4 ʜʦ 0,6Ñ0,04 

ʩʤ2 ʠʣʠ ʥʘ 47% ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʧʣʦʱʘʜʴ ʨʘʥ 

ʫʤʝʥʴʰʠʣʘʩʴ ʩ 7,7Ñ0,6 ʜʦ 4,9Ñ0,3ʩʤ2 ʠʣʠ ʥʘ 36%. ʂ 

21 ʩʫʪʢʘʤ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʨʘʥʝʚʳʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʘʢʪʠʚʥʦ ʛʨʘʥʫʣʠʨʦʚʘʣʠ.  

ʀʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʜʝʣʘʣʠ ʚʳ-

ʚʦʜ, ʯʪʦ ʫʜʘʯʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ (ʤʝʪ-

ʨʦʥʠʜʘʟʦʣ, ʭʣʦʨʛʝʢʩʠʜʠʥ, ʊʠʤʦʧʪʠʥ) ʧʨʠʚʦʜʠʪ ʢ 

ʫʩʢʦʨʝʥʠʶ ʩʨʦʢʦʚ ʟʘʞʠʚʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʨʘʥ. 

ɺʳʚʦʜʳ 

ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ Na-ʂʄʎ ʨʘʟʨʘʙʦʪʘʥʘ ʛʝʣʝʚʘʷ ʢʦʤʧʦʟʠʮʠʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʘʥ-

ʪʠʩʝʧʪʠʯʝʩʢʠʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʧʨʝʧʘʨʘʪʳ 

ʅʘ ʤʦʜʝʣʠ ʋʌ ʵʨʠʪʝʤʳ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʣʝʚʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʫʩʢʦʨʷʝʪ ʩʨʦʢʠ ʟʘʞʠʚʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ 

ʨʘʥ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʧʦʨʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ ʛʠʜʨʦʛʝʣʷ ʨʝʧʘʨʘʪʠʚ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʋʌ-ʦʞʦʛʝ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʧʨʦ-

ʪʝʢʘʶʪ ʥʘ 8-13 ʜʥʝʡ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʥʝ ʣʝʯʝʥʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʠ ʥʘ 5-7 ʜʥʝʡ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʉʦʣʢʦʩʝʨʠʣʘ ʠ 

ʃʝʚʦʤʠʢʦʣʷ.  

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ 

ʚʳʩʦʢʫʶ ʨʘʥʦʟʘʞʠʚʣʷʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʥʦʡ 

ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʤʝʨʦʚ ʇɸɸ ʠ ʩʝʨʠʮʠʥʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʮʠʠ 

ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʰʣʠʭʪʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʨʷʜʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ABSTRACT 

The article scientifically substantiates the possibility of using PAA and sericin polymers in the composition as an 

effective sizing preparation for a number of textile materials. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʣʠʤʝʨʦʚ, ʢʘʨʙʘʤʠʥʥʳʝ ʛʨʫʧʧʳ, ʩʫʣʴʬʘʪʳ ʠ ʚʠʥʠʣʴʥʳʝ ʧʦʣʠʤʝʨʳ, ʰʣʠʭ-

ʪʦʚʘʥʠʝ ʦʢʩʠʵʪʠʣʠʨʦʚʘʥʥʳʤ ʢʨʘʭʤʘʣʦʤ. 

Keywords. Modification of polymers, carbamine groups, sulfates and vinyl polymers, dressing with hydroxyethyl-

ated starch. 

________________________________________________________________________________________________ 

 

ʎʝʣʴ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠ-

ʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʨʘʭʤʘʣʘ ʠ ʩʝʨʠʮʠʥʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʠʭ ʥʘ ʩʚʦʡʩʪʚʘ ʰʣʠʭʪʫʶʱʠʭ 

ʩʦʩʪʘʚʦʚ ʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʰʣʠʭʪʦʚʘʥʠʷ ʭʣʦʧ-

ʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʂ - ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʙʘʢʪʝ-

ʨʠʦʩʢʦʧʠʷ, ʩʦʨʙʮʠʷ, ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʬʠ-

ʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʤʝʪʦʜʠʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɻʆ-

ʉʊʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʚ ʰʣʠʭʪʫʶʱʠʭ ʩʦʩʪʘʚʘʭ ʠ ʫʣʫʯʰʠʪʴ ʚʘʞ-

ʥʝʡʰʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʰʣʠʭʪʦʚʘʥʥʳʭ ʦʩʥʦʚ. 

ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦ-

ʩʪʘʚʝ ʰʣʠʭʪʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʠʩʦʚʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʇɸɸ ʠ ʩʝʨʠʮʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʮʝʩʩ ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʤʝʪʘʩʠʣʠʢʘʪ 

ʥʘʪʨʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʷʟʢʦʩʪʠ ʩʠ-

ʩʪʝʤʳ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦʚʳʰʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʚ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʝʰʘʝʤʳʭ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶ-

ʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʧʠʱʝʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʢʨʘʭʤʘʣʘ ʠ ʜʦʨʦʛʠʭ ʠʤʧʦʨʪʥʳʭ, ʧʨʠʚʦʟʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʮʝʣʦʛʦ 

ʨʷʜʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʰʣʠʭʪʦʚʘʥʠʷ, ʩʠ-

ʪʫʘʮʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɼʦʣʷ ʢʨʘʭ-

ʤʘʣʴʥʳʭ ʰʣʠʭʪʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʜʦʩʪʠʛʘʝʪ ʧʦʨʷʜʢʘ 

75 %. ʆʛʨʦʤʥʳʡ ʨʘʩʭʦʜ ʮʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʥʘ ʮʝʣʠ ʰʣʠʭʪʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʡ ʫʱʝʨʙ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʦ ʠ ʷʚʣʷ-

ʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʝʩʴ ʢʨʘʭʤʘʣ ʚ ʭʦʜʝ ʨʘʩʰʣʠʭʪʦʚʢʠ ʫʭʦʜʠʪ ʚ 

ʩʪʦʢʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʧʫʪʝʡ, ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʚ ʢʣʝʷʱʠʭ ʢʦʤʧʦʟʠʮʠʷʭ ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʰʣʠʭʪʦʚʘʥʠʷ.  

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ ʵʪʦʡ 

ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʷ. ʇʝʨʚʦʝ ï ɻ ʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʦʚ ʰʣʠʭʪʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ 
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ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʩʠʤʦʛʦ ʥʘ ʧʨʷʞʫ ʩʦʩʪʘʚʘ, 

ʚʪʦʨʦʝ ï ʤʦʜʠʬʠʢʘʮʠʷ ʰʣʠʭʪʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ.  

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʧʨʦʮʝʩʩʳ ʰʣʠʭʪʦʚʘʥʠʷ ʚʩʧʝʥʝʥʥʳʤʠ ʩʦʩʪʘ-

ʚʘʤʠ, ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʢʨʘʭʤʘʣʴʥʦʡ ʰʣʠʭʪʳ, ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ 

ʙʦʣʴʰʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʭʠʤʠʯʝʩʢʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʩʘʤʦʛʦ ʢʨʘʭʤʘʣʘ ʠ ʚʘʨʠʘ-

ʮʠʠ ʩʦʩʪʘʚʘ ʰʣʠʭʪʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʢʨʘʭʤʘʣʘ 

ʠʩʧʦʣʴʟʫʶʪ ʥʠʟʢʦ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʘʤʠʥʳ ʠ 

ʘʤʠʜʳ, ʥʠʪʨʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʣʠ ʘʢʨʠʣʦʚʳʭ 

ʢʠʩʣʦʪ, ʧʨʦʠʟʚʦʜʥʳʝ ʢʘʨʙʘʤʠʜʘ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ. 

ɼʦʙʘʚʢʘ ʢʨʘʭʤʘʣʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʥʦʩʠʪʝ-

ʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʫʣʫʯʰʘʝʪ ʝʛʦ ʘʜʛʝʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʚʳʰʘʝʪ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʦʙʨʘʟʫʝʤʳʭ ʧʣʝʥʦʢ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ, ʧʦʪʨʝʙʣʝʥʠʝ ʰʣʠʭʪʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʘʭʤʘʣʴʥʳʭ ʰʣʠʭʪʫʶ-

ʱʠʭ ʢʦʤʧʦʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʧʦʣʠʤʝʨʘ, ʧʨʠ-

ʤʝʥʷʶʪ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʘʜʛʝʟʠʚʳ [1-3].  

ʀ ʤʦʜʠʬʠʢʘʪʦʨʳ ʢʨʘʭʤʘʣʘ, ʠ ʜʦʙʘʚʢʠ ʷʚʣʷʶʪʩʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʪʨʫʜʥʦ ʨʘʩʱʝʧʣʷʝ-

ʤʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʘʚʝ ʦʪʭʦʜʦʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩ ʙʠʦʧʦʣʠʤʝʨʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʥʝʪʦʢʩʠʯ-

ʥʳʭ, ʤʦʣʝʢʫʣʷʨʥʦʝ ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʙʦʛʘʪʩʪʚʦʤ ʬʨʘʛʤʝʥʪʦʚ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ. ʂ ʵʪʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʠʪʩʷ 

ʩʝʨʠʮʠʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʰʝʣʢʦʤʦʪʘʣʴ-

ʥʳʭ ʬʘʙʨʠʢ. ʊʘʢʦʡ ʙʝʣʦʢʩʦʜʝʨʞʘʱʠʡ ʠʥʛʨʠʜʠʝʥʪ 

ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʢʦʢʦʥʦʚ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʠʮʠʥʘ ʚ ʢʦʪʦʨʦʤ ʩʦʩʪʘʚ-

ʣʷʝʪ 0,6-0,8%. 

ʆʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝ-

ʥʠʷ ʙʠʦʧʦʣʠʤʝʨʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʘʣʠʯʠʝ ʫ ʩʦʝʜʠʥʝ-

ʥʠʡ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʨʷʜʘ ʩʚʦʡʩʪʚ, ʜʝʣʘʶʱʠʭ ʠʭ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤʠ ʚ ʧʣʘʥʝ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʜʦʙʘʚʢʫ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʛʝʣʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʰʣʠʭʪʦʚʘʥʠʷ 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʩʝʨʠʮʠʥʘ; ʧʦʩʣʝʜʥʠʝ, ʥʦ ʘʥʘʣʦʛʠʠ ʩ ʇɸɺ, ʤʦʛʫʪ 

ʧʦʚʳʩʠʪʴ ʨʘʩʪʝʢʘʝʤʦʩʪʴ ʢʨʘʭʤʘʣʴʥʳʭ ʧʣʝʥʦʢ ʠ ʧʨʦʯ-

ʥʦʩʪʴ ʠʭ ʘʜʛʝʟʠʦʥʥʦʡ ʩʚʷʟʠ ʩ ʚʦʣʦʢʥʦʤ. ɺʦ-ʚʪʦʨʳʭ, 

ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʠʮʠʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʦʣʠ-

ʤʝʨʘʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʦʣʠʤʝʨʦʚ ʢʘʢ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʩʚʷʟʫʶʱʠʭ ʚ ʧʦʣʠʤʝʨʥʳʭ ʢʣʝʷʱʠʭ ʢʦʤ-

ʧʦʟʠʮʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʢʣʝʷʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʘʜʛʝʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ, ʥʝ ʩʥʠʞʘʷ ʠʣʠ 

ʜʘʞʝ ʧʦʚʳʰʘʷ ʠʭ ʵʣʘʩʪʠʯʥʦʩʪʴ.  

ʂʨʦʤʝ ʪʦʛʦ ʚʦʚʣʝʯʝʥʠʝ ʩʝʨʠʮʠʥʘ ʠ ʩʠʥʪʝʪʠʯʝ-

ʩʢʦʛʦ ʧʦʣʠʤʝʨʘ - ʇɸɸ ʚ ʰʣʠʭʪʫʶʱʝʡ ʧʦʣʠʤʝʨʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʮʝʩʩʘ 

ʰʣʠʭʪʦʚʘʥʠʷ ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ ʰʣʠʭʪʘ ʥʝ ʧʨʠʣʠʧʘʝʪ 

ʥʘ ʩʫʰʠʣʴʥʳʭ ʙʘʨʘʙʘʥʘʭ ʙʳʩʪʨʦ ʚʳʩʳʭʘʝʪ ʥʘ ʥʠʪʷʭ, 

ʦʙʨʘʟʫʷ ʛʣʘʜʢʫʶ ʵʣʘʩʪʠʯʥʫʶ ʧʣʝʥʢʫ, ʙʣʘʛʦʜʘʨʷ ʥʝ-

ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʰʣʠʭʪʫʶʱʝʡ 

ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʣʝʛʢʦ ʧʨʦʥʠʢʘʝʪ ʚ ʤʝʞʚʦʣʦ-

ʢʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʨʦʯʥʦ ʩʢʣʝʠʚʘʝʪ ʦʪʜʝʣʴʥʳʝ 

ʚʦʣʦʢʥʘ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥ-

ʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʙʘʚʢʠ 

ʙʠʦʧʦʣʠʤʝʨʘ ʩʝʨʠʮʠʥʘ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʰʣʠʭʪʫʶʱʠʝ 

ʢʦʤʧʦʟʠʮʠʠ ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭ-

ʤʘʣʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʣʠʭʪʦʚʘʥʠʷ.  

ʇʣʘʥʠʨʦʚʘʣʦʩʴ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʝʨʠʮʠʥʘ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʷʟʢʦʩʪʴ ʢʨʘʭʤʘʣʴʥʳʭ 

ʛʝʣʝʡ ʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʣʠʭ-

ʪʦʚʘʥʠʷ ʧʨʷʞʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʨʘʭʤʘʣʘ 

ʚ ʰʣʠʭʪʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʷʭ.  

ʈʘʙʦʪʘ ʩʪʨʦʠʣʘʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʢʨʘʭʤʘʣʘ, ʠ ʩʝ-

ʨʠʮʠʥʘ, ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʧʦʠʩʢʦʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʮʝ-

ʣʝʩʦʦʙʨʘʟʝʥ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʰʠʨʦʢʦʝ ʧʦʣʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ.  

ʉʦʜʝʨʞʘʥʠʝ ʨʠʩʦʚʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʰʣʠʭʪʫʶʱʝʡ 

ʢʦʤʧʦʟʠʮʠʠ ʠʟʤʝʥʷʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 4 ʜʦ 6%, ʩʝʨʠ-

ʮʠʥʘ ʦʪ 0,1-0,3% (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʘʩʩʳ ʩʫʭʦʛʦ ʢʨʘʭ-

ʤʘʣʘ), ʇɸɸ 0,05%.  

ʇɸɸ ʚʢʣʶʯʠʣʠ ʚ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ ʩ ʮʝʣʴʶ ʥʝ-

ʢʦʪʦʨʦʛʦ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 

ʩʚʦʡʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʅ ʩʨʝʜʳ 

ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ, ʪ.ʢ ʚ ʩʦʩʪʘʚ ʇɸɸ ʩʦʜʝʨʞʠʪ ʜʦ 45 % 

(NH4)2SO4 ʢʦʪʦʨʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʦʣʠʟʘ ʦʙʨʘʟʫʶʪ 

ʢʠʩʣʫʶ ʩʨʝʜʫ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʅ 

ʩʨʝʜʳ ʦʪ 10 7-7,5. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʇɸɸ ʚ ʰʣʠʭʪʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ 

ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,05% ʦʪ ʤʘʩʩʳ ʰʣʠʭʪʳ. ʋʚʝ-

ʣʠʯʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʚʦʜʠʪ 

ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʚʷʟʢʦʩʪʠ ʠ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʶ ʚ ʙʘʨʘʙʘʥʝ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʰʣʠʭʪʦʚʘʥʠʷ, ʪ.ʝ. ʟʘ 

ʩʯʝʪ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʳʚ ʥʠʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʛʨʝʙʝʥʢʠ ʰʣʠʭʪʦʚʘʣʴ-

ʥʦʡ ʤʘʰʠʥʳ.  
ɺʚʝʜʝʥʠʝ ʩʝʨʠʮʠʥʘ ʠ ʇɸɸ ʚ ʩʦʩʪʘʚ ʧʦʣʠʤʝʨʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʢʨʘʭʤʘʣʘ, ʪ.ʝ. ʦʛʨʘʥʠʯʝʥʠʶ ʠʭ ʪʝʧ-

ʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʞʝʩʪʢʦʡ ʮʝʧʠ, ʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚʷʟʢʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʝʪʩʷ.  

ʕʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʢʨʘʭʤʘʣʘ ʠ ʇɸɸ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʝʨʝʭʦʜʦʤ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʚʝʜʫʱʝʛʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʠʤʝʨ ʧʦʣʠ-

ʤʝʨʥʳʭ ʩʠʩʪʝʤ ʤʝʨʥʳʭ ʩʠʩʪʝʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʣʠ-

ʤʝʨ ʧʦʣʠʤʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝ-

ʥʠʝʤ ʛʝʣʝʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʮʠʠ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʩʯʝʪ ʨʘʟʨʳʚʘ ʚʦʜʦʨʦʜ-

ʥʳʭ ʩʚʷʟʝʡ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʭ ʩʠʣ. 

ʈʘʩʪʚʦʨ ʩʝʨʠʮʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪʳ ʩʝʨʠʥʘ ʜʦ 40%. ʇʦ ʵʪʦʤʫ 

ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʨʘʭʤʘʣʘ ʩ ʩʝʨʠʥʦʤ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʠ ʩʤʝʰʝʥʠʠ ʨʘʩʪʚʦʨʦʚ 

ʢʨʘʭʤʘʣʘ ʠ ʩʝʨʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ: 
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ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʝʞʜʫ ʘʤʠʥʥʳʤʠ ʠ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʩʝʨʠʥ ʠ ʧʝʨʚʠʯʥʳʤʠ ʛʠʜ-

ʨʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʢʨʘʭʤʘʣʘ ʦʙʨʘʟʫʶʪʩʷ ʚʦʜʦ-

ʨʦʜʥʳʝ ʩʚʷʟʠ. 

ɺ ʩʣʫʯʘʝ ʇɸɸ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʡ ʤʝʭʘ-

ʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʦʙʨʘʟʫ-

ʶʪʩʷ ʤʝʞʜʫ ʢʘʨʙʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʇɸɸ ʠ ʧʝʨ-

ʚʠʯʥʳʤʠ ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʢʨʘʭʤʘʣʘ 

 

  
 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʘʚʣʝʥʠʝ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʢʣʝʡ-

ʩʪʝʨʳ ʩʝʨʠʮʠʥʘ ʠ ʇɸɸ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʫʧʨʫʛʦ-

ʭʨʫʧʢʦʡ ʩʠʩʪʝʤʳ ʚ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʫʶ, ʪ.ʝ. ʧʦʚʳ-

ʰʘʶʪʩʷ ʧʣʘʩʪʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʝʥʦʢ. ɺ ʰʣʠʭʪʫʶ-

ʱʝʡ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʠ ʩʝʨʠʮʠʥ ʠ ʇɸɸ ʚʳ-

ʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʦʮʝʩʩ ʧʣʘʩʪʠʬʠʢʘʮʠʠ ʰʣʠʭʪʫʶʱʠʭ ʧʦʣʠʤʝʨʦʚ ʩʫ-

ʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ.  

ʄʝʨʦʡ ʚʷʟʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʨʘʭʤʘʣʴʥʳʭ ʠ ʢʨʘʭ-

ʤʘʣʴʥʦ-ʩʝʨʠʮʠʥʦ ï ʇɸɸʥʳʭ ʛʝʣʝʡ ʩʣʫʞʠʣʦ ʚʨʝʤʷ 

ʠʩʪʝʯʝʥʠʷ ʯʝʨʝʟ ʚʦʨʦʥʢʫ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ; 

ʧʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʝʣʝʡ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʟʤʝ-

ʨʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 800 ʉ.  

ʈʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʨʘʟʨʳʚʥʫʶ ʫʜʣʠʥʝʥʠʶ 

ʧʨʷʞʠ ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʷʪʥʠʢʦʚʦʡ ʨʘʟʨʳʚ-

ʥʦʡ ʤʘʰʠʥʳ ʈʄ-3-1 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 6611.2-

73. 

ʇʝʨʚʳʤ ʚʘʞʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʜʦʙʘʚʢʠ ʩʝʨʠʮʠʥʘ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʢʣʝʡʩʪʝʨʳ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ ʠʭ ʨʘʟʞʠʞʝʥʠʶ, ʪʘʢ ʠ ʟʘʛʫʱʝ-

ʥʠʶ. ʅʘʧʨʠʤʝʨ, ʚʚʝʜʝʥʠʝ ʚ 5,0%-ʥʳʡ ʢʨʘʭʤʘʣʴʥʳʡ 

ʛʝʣʴ 0,2% ʩʝʨʠʮʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʚʷʟʢʦʩʪʴ ʩʠʩʪʝʤʳ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʧʨʠ-

ʨʦʜʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʠʮʠʥʘ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʧʦʢʘʟʘʣ 

(ʪʘʙʣ.1), ʯʪʦ ʩ ʚʚʝʜʝʥʠʝʤ ʩʝʨʠʮʠʥʘ ʚ ʩʦʩʪʘʚ ʰʣʠʭʪʫ-

ʶʱʝʡ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʨʘʟʨʳʚʥʘʷ 

ʧʨʦʯʥʦʩʪʴ ʧʨʷʞʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʣʠʭʪʳ ʠ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ ʧʨʠ ʰʣʠʭʪʦʚʘʥʠʠ ʢʨʘʭʤʘʣʴʥʦʡ 

(ʩʪʘʥʜʘʨʪʥʦʡ) ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʰʣʠʭʪʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʇɸɸ ï 0,05% 

ʊʠʧ ʩʦʩʪʘʚʘ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʠ-

ʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʰʣʠʭʪʫʶʱʝʡ ʢʦʤʧʦ-

ʟʠʮʠʠ % 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʝʡ-

ʩʪʝʨʘ  
ɺʠʜʠʤʳʡ 

ʧʨʠʢʣʝʡ,% 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ 

ʂʨʘʭ-

ʤʘʣ 
ʉʝʨʠʮʠʥ  

ɺʨʝʤʷ ʠʩ-

ʪʝʯʝʥʠʷ, ʩ 

ʉʫʭʦʡ 

ʦʩʪʘʪʦʢ, % 

ʈʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ, 

ʈ,ʩʅ 

ʈʘʟʨʳʚʥʦʝ 

ʫʜʣʠʥʝʥʠʝ, % 

ʂʨʘʭʤʘʣʴʥʳʝ  

6,0 0 7,54 2,88 0,31 257,6 17,0 

6,5 0 16,41 4,20 0,95 260,0 16,8 

7,0 0 40,48 5,28 1,17 262,5 16,52 

7,5 0 83,20 6,57 1,88 265,6 15,9 

8,0 0 185,44 7,32 2,43 269,0 15,35 

ʂʨʘʭʤʘʣʴʥʦ-ʩʝ-

ʨʠʮʠʥʦʚʘʷ- 

ʇɸɸ ʰʣʠʭʪʘ 

4 0,1 8,46 6,72 1,67 291,8 16,46 

4,5 0,15 123,93 7,85 2,13 294,3 16,15 

5,0 0,20 212,8 6,23 3,37 317,8 14,00 

5,5 0,25 254,93 7,46 3,54 318,0 11,09 

 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʯʠʱʝʥ-

ʥʳʡ ʩʝʨʠʮʠʥ, ʦʙʣʘʜʘʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝ-

ʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʘʥʠʪʘʨʥʦ- ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʅʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦ ʢʨʠʪʝʨʠʶ çʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè.  

ʈʘʩʪʚʦʨʳ ʧʦʣʠʤʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʘʭʤʘʣʘ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʙʝʩʩʪʨʫʢʪʫʨʥʳʤʠ.  

ʊʘʙʣʠʮʘ 2. 

 ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʠ ʩʪʝʧʝʥʴ ʪʠʢʩʦʪʨʦʧʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʢʨʘʭʤʘʣʘ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʠʮʠʥʘ 

ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ, ʇʘ 

ʉʪʝʧʝʥʴ ʪʠʢʩʦʪʨʦʧʥʦʛʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ, % ʂʨʘʭʤʘʣ,% ʇɸɸ, % ʉʝʨʠʮʠʥ % 

5 

 

- - 3,89 88,5 

0,3 

 

 

0,10 3,58 94,1 

0,15 32,6 96,3 

0,20 36,44 97,4 

0,25 42,15 98,6 

0,30 46,83 99,1 

6 

- - 5,14 89,2 

 

0,3 

 

 

0,10 6,45 97,1 

0,15 39,65 98,4 

0,20 41,24 97,3 

0,25 49,63 98,9 

0,30 54,17 99,2 

 

ʆ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʟʥʘ-

ʯʝʥʠʷʤ ʩʪʝʧʝʥʠ ʪʠʢʩʦʪʨʦʧʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

(ʪʘʙʣ.2). 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʢʨʘʭʤʘʣʴʥʳʝ ʢʣʝʡʩʪʝʨʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʇɸɸ ʠ ʩʝʨʠʮʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʪʝʧʝʥʠ ʪʠʢʩʦʪʨʦʧʥʦʛʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ.  

ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʄ.ʈ.ɸʤʦʥʦʚʘ ʠʟʫʯʝʥʘ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʧʨʠʨʦʜ-

ʥʦʛʦ ʧʦʣʠʤʝʨʘ ʢʨʘʭʤʘʣʘ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ 

(ʧʦʣʠʘʢʨʠʣʘʤʠʜ, ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʧʦʣʠʚʠ-

ʥʠʣʘʮʝʪʘʪ ʠ ʫʥʠʬʣʦʢ),ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ, ʘʥʪʠʤʠʢ-

ʨʦʙʥʳʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʰʣʠʭʪʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝ-

ʨʦʚ ʠ ʧʦʢʘʟʘʥʦ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʙʘʟʦʚʳʤ ʩʦ-

ʩʪʘʚʦʤ ʚ ʧʣʘʥʝ ʧʦʚʳʰʝʥʠʷ ʚʷʟʢʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ 

ʘʜʛʝʟʠʠ ʠ ʩʦʨʙʮʠʠ, ʥʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ 

35-40% ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʳʚʥʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʨʷʞʠ ʥʘ 6-7% [4-5]. 

ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʄ.ʈ.ɸʤʦʥʦʚʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦ-

ʨʦʚ ʥʝ ʠʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʣʠʭʪʫʶʱʝʛʦ ʩʦʩʪʘʚʘ 

ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʝʨʠʮʠʥʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ, ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʠʤʝʨʥʦʡ 
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ʢʦʤʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʰʣʠʭʪʫʶʱʠʭ ʩʦʩʪʘʚʘʭ ʠ ʫʣʫʯʰʠʪʴ 

ʚʘʞʥʝʡʰʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʰʣʠʭʪʦʚʘʥʥʳʭ ʦʩʥʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʦʢʩʠʤʝ-

ʪʠʣʢʨʘʭʤʘʣʘ, ʜʠʢʨʘʭʤʘʣʬʦʩʬʘʪʘ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʣʠʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʭ ʥʘ ʩʚʦʡʩʪʚʘ 

ʟʘʛʫʱʘʶʱʠʭ ʩʦʩʪʘʚʦʚ ʠ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʠʚʥʳʭ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ, ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʜʣʷ ʢʣʝʡʩʪʝʨʦʚ ʢʘʨʙʦʢʩʠʤʝʪʠʣʢʨʘʭʤʘʣʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʜʨʦʣʠ-

ʟʦʚʘʥʥʦʛʦ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ 

ABSTRACT 

This article studies the development of a technology for producing a polymer composition based on carboxymethyl 

starch, dicarchalphosphate and water-soluble polymers, as well as studies of their influence on the properties of thickening 

compositions and on the main indicators of printed cotton fabrics, changes in the thermodynamic parameters of viscous 

flow for carboxymethyl starch pastes with different contents of hydrolysed polymeric 
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ɺ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʝʯʘʪʘʥʠʷ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʟʘʛʫʩʪʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. 

ɿʘʛʫʩʪʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ 

ʩʚʦʡʩʪʚ [1-2].  

ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ʥʘʤʠ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʟʘʛʫʩʪʠ-

ʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ 

(ʂʄʂ), ʜʠʢʨʘʭʤʘʣʬʦʩʬʘʪʘ(ɼʂʌ) ʠ ʛʠʜʨʦʣʠʟʦʚʘʥ-

ʥʦʛʦ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ (ɻʀʇɸʅ). ʇʨʠ ʵʪʦʤ ʠʤʝʝʪ 

ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʙʳʩʪʨʦʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʯʘʪʠ (ʪʠʢʩʦʪʨʦʧʠʷ), ʦ ʢʦʪʦ-

ʨʦʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʛʠʩʪʝ-

ʨʝʟʠʩʥʳʝ ʧʝʪʣʠ ʥʘ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ (ʨʠʩ.1 ʠ 2). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ 1 ʠ 2, ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ 

ʧʦʣʠʤʝʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʫʩʪʦʡʯʠʚʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ ʠ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʩʢʣʦʥʥʦʩʪʠ ʢ ʩʠʥʝʨʝʟʠʩʫ. 

ɺ ʩʚʝʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʵʪʦ ʷʚʣʝʥʠʝ ʩʣʝ-

ʜʫʝʪ ʦʙʲʷʩʥʠʪʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩʤʝʰʠʚʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ ʟʘʛʫʩʪʠʪʝʣʝʡ ʚ ʨʘʩʪʚʦʨʝ. 

 

lgt (t, ʩʝʢ.) 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʢʦʤʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʂʄʂ+ɼʂʌ+ɻʀʇɸʅ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ.  

1 ï ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʠ 2 ï ʧʦʩʣʝ 10 ʜʥʝʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚ 

 

lgt (t, ʩʝʢ.)  

ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʢʦʤʧʦʟʠʮʠʡ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ. ʉʦʩʪʘʚʳ ʢʦʤʧʦʟʠʮʠʡ:  

1 ï ʂʄʂ+ɼʂʌ; 2 ï ʂʄʂ+ɻʀʇɸʅ; 3 ï ʂʄʂ+ɼʂʌ+ɻʀʇɸʅ 

ʊʘʙʣʠʮʘ 1. 

ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʢʦʤʧʦʟʠʮʠʡ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʨʠ 298ʂ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩ-

ʪʚʦʨʝ(%, ʤʘʩʩ.) 

ɺʷʟʢʦʩʪʴ, ɖ  

ʇʘĀʩ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩ-

ʪʚʦʨʝ (%, ʤʘʩʩ.) 

ɺʷʟʢʦʩʪʴ,  

ɖ  

ʇʘĀʩ 

ʂʄʂ ɼʂʌ ɻʀʇɸʅ  ʂʄʂ ɼʂʌ ɻʀʇɸʅ  

 

 

4 

 

0,5 - 1,28  

 

4 

 

- 0,4 1,32 

1,0 - 1,33 - 0,8 1,35 

1,5 - 1,36 - 1,2 1,41 

2,0 - 1,43 - 1,6 1,24 
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5 

 

0,5 - 1,37  

 

5 

 

- 0,4 1,40 

1,0 - 1,44 - 0,8 1,46 

1,5 - 1,48 - 1,2 1,53 

2,0 - 1,55 - 1,6 1,62 

 

 

6 

 

0,5 - 1,51  

 

6 

 

- 0,4 1,57 

1,0 - 1,58 - 0,8 1,65 

1,5 - 1,67 - 1,2 1,75 

2,0 - 1,76 - 1,6 1,87 

 

 

7 

 

0,5 - 1,72  

 

7 

 

- 0,4 1,77 

1,0 - 1,80 - 0,8 1,84 

1,5 - 1,86 - 1,2 1,92 

2,0 - 1,93 - 1,6 2,01 

 

 

4 

 

0,5 0,4 1,77  

 

6 

0,5 0,4 2,18 

1,0 0,8 1,82 1,0 0,8 2,23 

1,5 1,2 1,91 1,5 1,2 2,30 

2,0 1,6 2,00 2,0 1,6 2,40 

 

 

5 

0,5 0,4 1,97  

 

7 

0,5 0,4 2,33 

1,0 0,8 2,06 1,0 0,8 2,42 

1,5 1,2 2,17 1,5 1,2 2,51 

2,0 1,6 2,28 2,0 1,6 2,62 

 

ʇʨʠ ʧʣʦʭʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʟʘ 

ʩʯʝʪ ʦʪʪʘʣʢʠʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʦʙʥʘʨʫʞʠʚʘʶʪ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʩʚʦʨʘʯʠʚʘʥʠʶ ʚ ʢʣʫʙʢʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʨʘʟʤʝʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʠʩʣʦ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʚʷʟʢʦʩʪʴ ʩʤʝʩʠ ʧʦʥʠʞʘ-

ʝʪʩʷ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʤʝʩʠ. ʆʯʝʚʠʜʥʦ, ʪʘʢʠʝ ʟʘʛʫʩʪʠʪʝʣʠ ʥʝ ʛʦʜʷʪʩʷ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʟʘʛʫʩʪʠʪʝʣʝʡ [3-4]. 

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʂʄʂ:ɼʂʌ:ɻʀʇɸʅ = 5:1:0,8 (%, ʤʘʩʩ.) ʜʘʞʝ ʥʝʢʦʪʦ-

ʨʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʚʦʨʘʯʠʚʘʥʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣ 

ʩʤʝʰʠʚʘʝʤʳʭ ʟʘʛʫʩʪʠʪʝʣʝʡ ʠ ʫʩʠʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʷʟʢʦʩʪʠ 

ʩʤʝʩʠ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʨʘʩʪʚʦʨʘʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʩʪʘʚʦʚ (ʪʘʙʣʠʮʘ 1). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘ ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ ʧʦ-

ʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʣʠʷʥʠʷ ʦʢʘʟʳ-

ʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʷʟʢʦʩʪʴ ʢʦʤʧʦʟʠ-

ʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʢʘʨʙʦʢʩʠʤʝʪʠʣ-

ʢʨʘʭʤʘʣʦʤ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 64-70%. ʊʘʢ 

ʥʘʧʨʠʤʝʨ, ʚʷʟʢʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʄʂ 5%, ɼʂʌ ï 1%, ɻʀʇɸʅ ï 0,8% ʩʦʩʪʘʚʠʣʘ 1,97 

ʇʘĿʩ ʧʨʠ ʊ=298 ʂ, ʘ ʂʄʂ ʧʨʠ ʪʘʢʦʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʚʝʥ 1,16 ʇʘĿʩ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʟʘʛʫʩʪʠʪʝ-

ʣʷʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʝʯʘʪʘ-

ʥʠʠ, ʚʦʧʨʦʩ ʦ ʢʦʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʩʦʩʪʘʚʦʚ 

ʢʦʤʧʦʟʠʮʠʡ ʠ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʪʘʢʠʭ ʟʘʛʫʩʪʠʪʝʣʝʡ [5-6]. ɺ 

ʵʪʦʤ ʘʩʧʝʢʪʝ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠ-

ʦʥʥʳʭ ʟʘʛʫʩʪʠʪʝʣʝʡ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʠʛʨʘʝʪ ʥʝʤʘʣʦ-

ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʠʭ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʢʦʤʧʦʟʠʪʦʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʵʥʝʨʛʠʠ ʘʢ-

ʪʠʚʘʮʠʠ ʵʥʪʘʣʴʧʠʠ ʠ ʵʥʪʨʦʧʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷ-

ʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤ-

ʧʦʟʠʮʠʡ ʚʳʷʚʣʝʥʦ ʘʥʦʤʘʣʠʷ. ɸ ʪʦʯʥʝʝ, ʚʚʝʜʝʥʠʝ 

ɼʂʌ ʚ ʢʣʝʡʩʪʝʨʳ ʂʄʂ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʟʘʠʤʥʦʤʫ ʫʧʦ-

ʨʷʜʦʯʝʥʠʶ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʫʢʨʫʧʥʝʥʥʳʭ ʥʘʜʤʦʣʝ-

ʢʫʣʷʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʢʨʠʩʪʘʣʣʠʪʦʚ), ʯʪʦ ʢʦʩʚʝʥʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ ʵʥʪʨʦʧʠʠ ʚʷʟʢʦʛʦ ʪʝ-

ʯʝʥʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʣʠ-

ʤʝʨʥʳʭ ʩʠʩʪʝʤ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. 

ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʦʙʘʚʦʢ ɼʂʌ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 5%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʂʄʂ 

ʂʦʥʮʝʥʪʨʘʮʠʷ, %, ʤʘʩʩ. ȹG ȹH ȹS 

ˉ ʢʦʤʧʦʟʠʪʘ ɼʂʌ ʢɼʞ/ʤʦʣʴ (ʧʨʠ ʊ=298 ʂ) 

1 0,3 19,9 17,6 -2,3 

2 0,6 20,2 18,7 -1,5 

3 0,9 20,9 22,5 -1,6 

4 1,2 22,0 25,6 -3,6 

5 1,5 22,8 28,1 -5,3 

6 1,8 23,1 29,0 -5,9 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚʦʜʦ-

ʨʘʩʪʚʦʨʠʤʦʛʦ ɼʂʌ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ 

ɻʠʙʙʩʘ ʠ ʵʥʪʘʣʴʧʠʠ ʩʠʩʪʝʤʳ. ʆʯʝʚʠʜʥʦ, ʝʝ ʤʘʢʨʦʤʦ-

ʣʝʢʫʣʳ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʥʘʜʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʧʦʣʠʤʝʨʘ ʟʘ ʩʯʝʪ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʠʤʝʨʥʳʭ ʮʝʧʝʡ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʂʄʂ. ʕʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦ-

ʜʚʠʞʥʦʩʪʠ ʚ ʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʠ ʫʚʝʣʠʯʝʥʠʶ ʥʘʜʤʦʣʝ-

ʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʚ ʧʦʣʠʤʝʨʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʝʝ ʚʷʟʢʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ.  

ɺʝʣʠʯʠʥʘ ʚʷʟʢʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʨʘʟʤʝʨʦʚ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚʚʦʜʠʤʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʮʝʣ-

ʣʶʣʦʟʳ. ʅʘʙʣʶʜʘʝʤʳʡ ʟʘʛʫʱʘʶʱʠʡ ʵʬʬʝʢʪ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ (20-

80ʦʉ). ʇʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ɻʀʇɸʅ ʦʪʢʨʳ-

ʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʟʘʛʫʰʘʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʘʛʫʰʘʶ-

ʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʟʤʝʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʜʣʷ ʢʣʝʡʩʪʝʨʦʚ ʂʄʂ ʩ ʨʘʟ-

ʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ɻʀʇɸʅʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

3. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʵʥʝʨʛʠʷ ʘʢʪʠʚʘ-

ʮʠʠ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ɻʀ-

ʇɸʅʘ ʚ ʨʘʩʪʚʦʨʘʭ ʧʦʣʠʤʝʨʦʚ ʧʦʚʳʰʘʝʪʩʷ. ʕʥʝʨʛʠʷ 

ʘʢʪʠʚʘʮʠʠ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ, 

ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʣʩʷ ʧʝʨʝʭʦʜ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʠʟ ʩʦ-

ʩʪʦʷʥʠʷ ʧʣʦʪʥʦʛʦ ʢʣʫʙʢʘ ʚ ʨʘʟʚʝʨʥʫʪʫʶ ʢʦʥʬʦʨʤʘ-

ʮʠʶ. ʏʝʤ ʚʳʰʝ ɽʘ, ʪʝʤ ʚʳʰʝ ʢʦʛʝʟʠʦʥʥʳʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʧʦʣʠʤʝʨʥʘʷ ʩʠʩʪʝʤʘ (ʂʄʂ+ɼʂʌ+ɻʀʇɸʅ), ʦʙʨʘʟʦ-

ʚʘʚʰʘʷʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ɻʀʇɸʅʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʏʝʤ ʙʦʣʴʰʝ 

ɻʀʇɸʅʘ ʚ ʩʠʩʪʝʤʝ, ʪʝʤ ʩʣʦʞʥʝʝ ʠ ʧʨʦʯʥʝʝ ʦʙʨʘʟʦ-

ʚʘʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ.  

ʊʘʙʣʠʮʘ 3. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 5%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʂʄʂ  

ʩ ʜʦʙʘʚʢʘʤʠ 1%-ʥʦʛʦɼʂʌ ʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (%) ɻʀʇɸʅʘ 

ʉʦʜʝʨʞʘʥʠʝ ɻʀ-

ʇɸʅʘ ʚ ʨʘʩʪʚʦʨʝ  

ʕʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ ʚʷʟʢʦʛʦ ʪʝʯʝ-

ʥʠʷ, ɽʘ, ʢɼʞ/ʤʦʣʴ 

ʊʝʧʣʦʪʘ ʘʢʪʠʚʘ-

ʮʠʠ ʚʷʟʢʦʛʦ ʪʝ-

ʯʝʥʠʷ, Dʅ, 

ɼʞ/ʤʦʣʴ 

ʕʥʪʨʦʧʠʷ, (DS<0) ɼʞ/ʤʦʣʴ  

 

298 

 

313 

 

333 

 

343 

 

298 

 

313 

 

333 

 

343 

0,3 19,76 19,22 18,20 18,01 469,18 63,81 60,67 49,46 33,62 

0,6 22,47 21,15 20,31 20,13 495,71 72,14 66,41 60,21 55,03 

0,9 23,48 22,60 22,01 21,12 489,30 73,56 68,16 63,23 58,11 

1,2 23,78 23,55 23,12 21,78 487,11 75,48 72,62 67,54 61,34 

1,5 24,56 24,04 23,37 23,03 488,45 79,71 76,43 71,71 66,32 

1,8 25,62 25,10 24,13 23,31 486,10 82,42 78,20 68,51 62,78 

 

ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʚʚʝʜʝʥʠʝ ɻʀʇɸʅʘ ʚ 

ʨʘʩʪʚʦʨ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʵʥʪʨʦʧʠʠ. ɺʪʦʨʦʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠ-

ʥʘʤʠʢʠ ʛʣʘʩʠʪ, ʯʪʦ ʩʧʦʥʪʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʵʥʪʨʦʧʠʠ. ɿʥʘʯʠʪ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʩʪʚʦʨʘʭ ʂʄʂ, ɼʂʌ ʠ ɻʀʇɸʅ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠ ʯʝʤ 

ʙʦʣʴʰʝ ɻʀʇɸʅʘ ʚ ʩʠʩʪʝʤʝ, ʪʝʤ ʦʥʘ ʩʪʘʙʠʣʴʥʝʝ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʯʠʱʝʥʥʦʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (ʂʄʎ) ʠʟ ʝʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʤʘʨʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʚ ʩʦʩʪʘʚʝ ʦʯʠʱʝʥʥʳʭ ʦʙ-

ʨʘʟʮʦʚ ʂʄʎ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʜʫʢʪʳ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ ʠ ʧʨʠʤʝʩʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟ-

ʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʯʠʱʝʥʥʦʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ABSTRACT 

In this work, a new method for producing purified carboxymethyl cellulose (CMC) from its technical brands is de-

veloped. It was found that when using the developed purification method, the purified CMC samples does not contain 

products of side reactions and impurities of heavy metals. The developed method allows to improve quality indicators 

and reduce the cost of purified carboxymethyl cellulose by reducing the consumption of ethyl alcohol. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʯʠʩʪʢʘ, ʢʘʨʙʢʦʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʢʠʩʣʦʪʳ. 

Key words: purification, carboxymethyl cellulose, heavy metals, mineral acids. 
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ɺʚʝʜʝʥʠʝ. ʆʯʠʱʝʥʥʘʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ ʢʘʨʙʦʢ-

ʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʘ (ʂʄʎ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʠ-

ʱʝʚʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ, ʟʘʛʫʩʪʠʪʝʣʷ, ʩʚʷʟʫʶʱʝʛʦ, 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ, ʟʘʱʠʪʥʦʛʦ ʢʦʣʣʦʠʜʘ, ʩʫʩʧʝʥʜʠʨʫʶ-

ʱʝʛʦ ʘʛʝʥʪʘ ʠ ʘʛʝʥʪʘ ʢʦʥʪʨʦʣʷ ʨʝʦʣʦʛʠʠ ʠʣʠ ʪʝʢʫʯʝ-

ʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʣʶʙʳʭ ʞʠʜʢʠʭ 

ʧʠʝɦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʢ ʤʘʩʣʘʤ, ʞʠʨʘʤ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʠʪʝ-

ʣʷʤ. ʂʄʎ ʙʳʩʪʨʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʭʦʣʦʜʥʦʡ ʠʣʠ ʛʦʨʷ-

ʯʝʡ ʚʦʜʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʥʘ ʠ ʧʦʜʚʝʨʞʝʥʘ 

ʙʠʦʨʘʟʣʦʞʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ [1]. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʯʠʱʝʥʥʦʡ ʂʄʎ 

ʦʪʥʦʩʷʪʩʷ ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ, ʂʠʪʘʡ, ʌʠʥ-

ʣʷʥʜʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʐʚʝʮʠʷ ʠ ʄʝʢʩʠʢʘ. ʕʪʠ ʩʪʨʘʥʳ 

ʚ ʦʩʥʦʚʥʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʜʨʫʛʠʭ ʩʪʨʘʥ 

ʚ ʦʯʠʱʝʥʥʦʡ ʂʄʎ [1]. 

ʇʨʦʠʟʚʦʜʠʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʠʱʝʥʥʳʝ 

ʤʘʨʢʠ ʂʄʎ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʝʝ ʤʘʨʦʢ ʥʝ 

ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʦʡ, ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʥʠʟ-

ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝ 

ʩʦʚʝʨʰʝʥʥʦʩʪʴʶ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘ-

ʨʦʢ ʂʄʎ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʨʦʢ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝ-

ʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦ-

ʩʪʳʭ ʵʬʠʨʦʚ ʮʝʣʣʶʣʦʟʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʦ-

ʤʳʚʢʝ ʠʭ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ [2]. 

ʆʯʠʱʝʥʥʳʝ ʦʙʨʘʟʮʳ ʂʄʎ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʠʟ-

ʚʝʩʪʥʳʤ ʩʧʦʩʦʙʘʤ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʩʠ ʧʦʣʠʚʘ-
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ʣʝʥʪʥʳʭ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ [3] , ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʘʨʦʢ ʂʄʎ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʤʘʨʢʠ ʂʄʎ ʧʨʦʠʟʚʦ-

ʜʷʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝ ʠʤʝʶ-

ʱʠʭ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʯʠʩʪʦʪʫ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ɿʘʯʘʩʪʫʶ ʪʝʭʥʠʯʝʩʢʠʝ ʤʘʨʢʠ ʂʄʎ ʟʘʛʨʷʟ-

ʥʝʥʳ ʦʢʩʠʜʘʤʠ ʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʤʝʪʘʣʣʦʚ ʚʭʦʜʷʱʠʭ 

ʚ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʦʨʫʜʦʚʘʥʠʡ. ʕʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟ ʜʨʝʚʝʩʥʦʡ ʠʣʠ ʭʣʦʧʢʦʚʦʡ 

ʮʝʣʣʶʣʦʟʳ ʩ ʙʝʣʠʟʥʦʡ ʥʝ ʤʝʥʝʝ 80 % ʧʦʣʫʯʘʝʪʩʷ ʢʦ-

ʨʠʯʥʝʚʘʪʘʷ ʠʣʠ ʢʨʝʤʦʚʘʷ ʂʄʎ, ʯʪʦ ʫʞʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʝʸ ʩʪʨʫʢʪʫʨʝ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣ-

ʣʦʚ. ʇʨʠ ʦʯʠʩʪʢʝ ʩʧʠʨʪʦʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʂʄʎ, ʠʟʚʝʩʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠʩʭʦʜʥʘʷ ʙʝʣʠʟʥʘ ʮʝʣʣʶʣʦʟʳ ʠ ʦʯʠ-

ʱʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʢʨʝʤʦʚʳʡ ʦʪʪʝʥʦʢ [4]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʯʠʱʝʥʥʳʭ ʤʘʨʦʢ ʂʄʎ ʪʨʝʙʫ-

ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʠʟ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʤʘʨʦʢ ʩʪʘʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʯʠʩʪʦʪʫ ʢʦʥʝʯ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʩʦʩʪʘʚʝ ʂʄʎ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʦʚ [5]. 

ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ Nʘ-ʂʄʎ, ʦʪʚʝʯʘʶʱʠʡ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ. ʉʫʱ-

ʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʪʝʭʥʠʯʝʩʢʦʡ Nʘ-

ʂʄʎ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʦ-

ʮʝʩʩʘ ʦʯʠʩʪʢʠ, Nʘ-ʂʄʎ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʢʠʩʣʫʶ ʚʦʜʦ-

ʥʝʨʘʩʪʚʦʨʠʤʫʶ ʬʦʨʤʫ ʅ-ʂʄʎ, ʧʫʪʝʤ ʝʝ ʦʙʨʘʙʦʪʢʠ 

ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪ. ɿʘʪʝʤ ʥʝ-

ʨʘʩʪʚʦʨʠʤʘʷ ʚ ʚʦʜʝ ʅ-ʂʄʎ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʤʳʚʘ-

ʝʪʩʷ ʚʦʜʦʡ, ʦʪʢʫʜʘ ʫʜʘʣʷʝʪʩʷ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʨʘʩʪʚʦʨʠ-

ʤʳʭ ʚ ʚʦʜʝ. ʇʦʩʣʝ ʯʝʛʦ, ʅ-ʂʄʎ ʧʝʨʝʚʦʜʠʪʩʷ ʚ Nʘ-

ʂʄʎ, ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʨʘʩʯʝʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ Nʘʆʅ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʬʠʣʴʪʨʘ-

ʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʤʳʚʘʝʪʩʷ ʯʠʩʪʳʤ ʩʧʠʨʪʦʤ ʦʪ 

ʧʨʠʤʝʩʝʡ ʠʟʙʳʪʢʘ ʱʝʣʦʯʠ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʠʷ ʦʯʠʱʝʥʥʦʡ 

ʅ-ʂʄʎ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʦʡ Na-ʂʄʎ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪ. 

ʊʘʙʣʠʮʘ 1. 

ʇʦʣʫʯʝʥʠʝ ʦʯʠʱʝʥʥʦʡ, ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʅ-ʂʄʎ ʨʘʟʣʠʯʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʠʩʣʦʪʘʤʠ 

ˉ ʂʠʩʣʦʪʘ ʂʦʥʮʝʥʪʨʘʮʠʷ, % ʉʦʩʪʦʷʥʠʝ ɺʳʭʦʜ ʧʨʦʜʫʢʪʘ, % 

1 ɸʟʦʪʥʘʷ ʢʠʩʣʦʪʘ 

10 ɻʝʣʴ - 

20 ɻʝʣʴ - 

30 ɻʝʣʴ - 

40 ɻʝʣʴ - 

50 ɻʝʣʴ - 

2 ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 

10 ɻʝʣʴ - 

15 ɻʝʣʴ - 

20 ɻʝʣʴ - 

25 ɻʝʣʴ - 

30 ʇʦʨʦʰʦʢ 40 

35 ʇʦʨʦʰʦʢ 32 

3 ʆʨʪʦʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ 

10 ɻʝʣʴ - 

15 ʏʘʩʪʠʯʥʦ-ʛʝʣʴ 30 

20 ʇʦʨʦʰʦʢ 48 

25 ʇʦʨʦʰʦʢ 37 

4 ʉʝʨʥʘʷ ʢʠʩʣʦʪʘ 

10 ɻʝʣʴ - 

15 ʏʘʩʪʠʯʥʦ-ʛʝʣʴ 24 

20 ʇʦʨʦʰʦʢ 43 

25 ʇʦʨʦʰʦʢ 34 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʝʨʝʚʦʜ ʚʦʜʨʘʩʪʚʦʨʠʤʦʡ 

Na-ʂʄʎ ʥʘ ʥʝʨʘʩʪʚʦʨʠʤʫʶ ʅ-ʂʄʎ, ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʢʠʩʣʦʪʳ. ʕʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʝ ʅ-

ʂʄʎ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʷʥʦʡ, 

ʦʨʪʦʬʦʩʬʦʨʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

30 % : 20 % : 20 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ 

ʧʨʠʚʝʜʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʢʠʩʣʦʪʳ, ʬʠ-

ʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʂʄʎ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʨʤʝ ʛʝʣʷ, 

ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʝ ʧʨʦʤʳʚʢʫ ʚʦʜʦʡ ʦʪ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʩʦʣʝʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʭ-

ʥʠʯʝʩʢʦʡ Na-ʂʄʎ, ʧʨʠʚʦʜʠʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʫ ʚ 

ʛʝʣʠʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ Na-ʂʄʎ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʚʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʩʰʠʪʦʡ ʤʘʢʨʦʤʦʣʝ-

ʢʫʣʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʜʘ-

ʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 20% ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩʝʨʥʦʡ ʢʠʩ-

ʣʦʪʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘ ʥʘʙʫʭʘʶʱʝʡ ʚ ʚʦʜʥʦʤ ʩʨʝʜʝ 

ʅ-ʂʄʎ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʨʝʤʝʥʠ ʠ ʤʦʜʫʣʷ ʚʘʥʥʳ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʂʄʎ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʉʇ ʦʯʠʱʝʥʥʦʡ ʂʄʎ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 20 %. 
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ʊʘʙʣʠʮʘ 2. 

 ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʉʇ ʦʯʠʱʝʥʥʦʡ ʂʄʎ  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 20 % ʤʦʜʫʣʴ ʚʘʥʥʳ 1:10 

ˉ ʉʇ ʠʩʭʦʜʥʦʡ ʂʄʎ 
ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʩʣʦʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, 0ʉ 

ɺʨʝʤʷ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ, ʯʘʩ 
ʉʇ 

1 

810 

210 

340 

20 4 

600 

200 

300 

2 

810 

210 

340 

25 4 

570 

200 

290 

3 

810 

210 

340 

35 3 

550 

190 

280 

4 

810 

210 

340 

40 2 

500 

190 

250 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʉʇ 

ʅ-ʂʄʎ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʤ ʨʘʩʱʝʧ-

ʣʝʥʠʝʤ ʤʘʢʨʦʤʦʣʝʢʫʣ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪʳ.  

ɺʪʦʨʦʡ ʵʪʘʧ ʦʙʱʝ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ - 

ʵʪʦ ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʫʶ, ʦʯʠʱʝʥʥʫʶ, ʚʦʜʦʥʝʨʘʩʪʚʦ-

ʨʠʤʫʶ ʅ-ʂʄʎ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʥʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʫʶ ʬʦʨʤʫ Na-

ʂʄʎ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʳ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʱʝʣʦʯʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʱʝʣʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʅ-ʂʄʎ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʱʝʣʦʯʠ ʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʧʦʣʫ-

ʯʘʝʤʦʡ Na-ʂʄʎ ʠʟ ʦʯʠʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʅ-ʂʄʎ. 

 

 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʦʯʠʱʝʥʥʦʡ ʂʄʎ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1 ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʫʩʣʦ-

ʚʠʡ ʦʙʨʘʙʦʪʢʠ ʅ-ʂʄʎ ʩʧʠʨʪʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʨʘʟ-

ʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝʣʦʯʠ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ Na-ʂʄʎ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʦʙʨʘʟʮʳ Na-ʂʄʎ ʩ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʭ ʨʅ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʠʭ ʧʨʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʊʘʢʞʝ, ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘ-

ʙʦʪʢʠ ʅ-ʂʄʎ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ ʧʨʠ ʦʧ-

ʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝʣʦʯʠ ʚ ʩʧʠʨʪʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʅ-ʂʄʎ ʩʧʠʨʪʦʚʦʤ ʨʘʩʪʚʦʨʦʤ ʱʝ-

ʣʦʯʠ, ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʢʘʨʙʦʢʩʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ʅ-ʂʄʎ ʥʘ ʢʘʨʙʦʢʩʠʣʘʪ ʘʥʠʦʥ Na-ʂʄʎ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʟʘ 90 ʤʠʥ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʤʝʱʝ-

ʥʠʷ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘ ʢʘʨʙʦʢʩʠʣʘʪ ʘʥʠʦʥʳ 

ʦʙʲʷʩʥʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʘʩʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʱʝʣʦʯʠ ʜʣʷ ʟʘʤʝʱʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʞʠʤʳ ʧʦʣʫʯʝʥʠʷ ʅ-ʂʄʎ ʠʟ ʪʝʭʥʠʯʝʩʢʦʡ Na-ʂʄʎ 

ʠ ʠʟ ʦʯʠʱʝʥʥʦʡ ʅ-ʂʄʎ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʦʙʨʘʟʮʦʚ 

Na-ʂʄʎ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʫ ʪʝʭʥʠʯʝʩʢʦʡ Na-ʂʄʎ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʩʪʚʦʨʝ 20 % ʩʝʨʥʦʡ ʢʠʩ-

ʣʦʪʳ ʚ ʪʝʯʝʥʠʝ 120 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20-250ʉ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʅ-ʂʄʎ ʧʦʩʣʝ 

ʧʨʦʤʳʚʢʠ ʚʦʜʦʡ ʥʝ ʥʘʜʦ ʧʦʜʚʝʨʛʘʪʴ ʩʫʰʢʝ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 600ʉ, ʪʘʢ ʢʘʢ ʜʝʡʩʪʚʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʩʰʠʚʢʘ ʅ-ʂʄʎ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʭ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʤʝʞʤʦʣʝ-

ʢʫʣʷʨʥʳʭ ʩʣʦʞʥʦʵʬʠʨʥʳʭ ʩʚʷʟʝʡ.  

ʋʯʠʪʳʚʘʷ ʵʪʦ ʱʝʣʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʅ-ʂʄʎ 

ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʚʣʘʞ-

ʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 50 %. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʬʠʣʴʪʨʫ-

ʝʪʩʷ ʠ ʩʫʰʠʪʴʩʷ ʜʦ ʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ 10 %. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3 ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʦʣʫʯʝʥʥʦʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʦʯʠʱʝʥʥʦʡ Na-

ʂʄʎ. 
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ʊʘʙʣʠʮʘ 3. 

 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʯʠʱʝʥʥʦʡ Na-ʂʄʎ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ 

ʊʝʭʥʠʯʝʩʢʘʷ Na-ʂʄʎ ʆʯʠʱʝʥʥʘʷ Na-ʂʄʎ 
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0,85 810 53,0 11,2 10,4 0,77 570 99,8 8,0 8,1 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʧʨʠ ʦʯʠʩʪʢʝ ʪʝʭʥʠʯʝ-

ʩʢʦʡ Na-ʂʄʎ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝ-

ʧʝʥʴ ʯʠʩʪʦʪʳ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʡ ʂʄʎ 

20 %-ʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 250ʉ ʧʨʠʚʦʜʠʪ ʢ ʜʝʩʪʨʫʢʮʠʠ ʤʘʢʨʦʤʦʣʝ-

ʢʫʣ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʧʦ-

ʣʠʤʝʨʠʟʘʮʠʠ ʦʯʠʱʝʥʥʦʡ ʂʄʎ ʩ 810 ʜʦ 570.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʪʝʭʥʠ-

ʯʝʩʢʦʡ Na-ʂʄʎ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʢʦ-

ʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʉɿ ʠ ʉʇ ʠʩʭʦʜʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʂʄʎ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ.  

ʊʘʙʣʠʮʘ 4. 

 ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʯʠʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ Na-ʂʄʎ ʧʦʣʫʯʝʥʥʳʭ ʥʦʚʳʤ ʩʧʦʩʦʙʦʤ 

ˉ 

ʊʝʭʥʠʯʝʩʢʘʷ Na-ʂʄʎ ʆʯʠʱʝʥʥʘʷ Na-ʂʄʎ 

ʉɿ ʉʇ 

ʉʦʜʝʨʞʘʥʠʝ ʦʩ-

ʥʦʚʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, % 

ʨʅ 1% ʨʘʩ-

ʪʚʦʨʘ 
ʉɿ ʉʇ 

ʨʅ 1% ʨʘʩ-

ʪʚʦʨʘ 

ʉʦʜʝʨʞʘʥʠʝ ʦʩ-

ʥʦʚʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, % 

1 0,80 650 49,6 10,8 0,74 420 7,7 99,5 

2 0,85 810 50,2 11,2 0,77 570 8,0 99,2 

3 0,75 450 52,1 10,4 0,70 320 7,9 99,8 

4 0,54 210 65,8 8,2 0,55 180 7,8 99,6 

5 0,46 190 53,0 9,7 0,45 160 7,9 99,5 

6 0,63 340 71,5 8,3 0,62 250 7,6 99,4 

7 0,41 310 56,3 9,5 0,40 220 7,8 99,6 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʮʳ ʦʯʠʱʝʥʥʦʡ Na-ʂʄʎ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʯʠʩʪʦʪʳ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ ʦʯʠʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʧʨʦʮʝʩʩʝ 

ʦʯʠʩʪʢʠ ʙʝʣʠʟʥʘ ʦʙʨʘʟʮʦʚ ʂʄʎ ʧʦʚʳʰʘʣʘʩʴ ʦʪ 60-

65 % ʜʦ 85-87 %, ʯʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʠʭ ʩʪʝʧʝʥʠ ʯʠʩʪʦʪʳ. 

ʄʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʦʯʠʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ Na-

ʂʄʎ ʧʦ ʥʦʚʦʤʫ ʩʧʦʩʦʙʫ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-

ʣʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʠʭ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʙ-

ʨʘʟʮʘʭ ʂʄʎ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʳʚʦʜʳ 

ɺ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʨʦʢ Na-ʂʄʎ, 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʠ ʪʷʞʝʣʳʭ ʤʝ-

ʪʘʣʣʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʦʯʠʩʪʢʠ ʚ ʦʙʨʘʟʮʘʭ Na-ʂʄʎ ʦʪʩʫʪʩʪʚʫʶʪ ʩʣʝʜʳ ʫʢʘ-

ʟʘʥʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʯʠʱʝʥʥʦʡ Na-ʂʄʎ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤ ʩʧʦʩʦʙʦʤ ʨʘʩʭʦʜ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʜʦʩʪʠʛʘʝʪʩʷ 

10-12 ʪ/ʪ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʩʧʦ-

ʩʦʙʫ ʨʘʩʭʦʜ ʩʧʠʨʪʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 5-5,5 ʪ/ʪ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʦʯʠʱʝʥʥʦʡ Na-ʂʄʎ. 

ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʦʯʠ-

ʱʝʥʥʦʡ Na-ʂʄʎ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ cʠʥʪʝʟʠʨʦʚʘʥʳx ʩʦʧʦʣʠʤʝʨʦʚ ʛʝʪʝʨʦ-

ʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ ʩʦ ʩʪʠʨʦʣʦʤ ʧʨʠ ʤʘʣʳʭ ʢʦʥʚʝʨʩʠʷʭ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʥʩʪʘʥʪʳ ʩʦʧʦʣʠ-

ʤʝʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʘ ʪʝʨʤʠʯʝʩʢʘʷ ʠ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʧʦʣʠʤʝʨʦʚ. 

ABSTRACT 

This article presents the results of a study the copolymers of heterocyclic esters of methacrylic acids with styrene 

were synthesized at low conversions. The copolymerization constants were determined, and their thermal and thermo-

oxidative stability was studied. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʤʝʨ, ʩʪʠʨʦʣ, ʩʦʧʦʣʠʤʝʨ, ʢʦʥʩʪʘʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘʟʝʦʪʨʦʧ, ʧʘʨʘʤʝʪʨʳ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʷʨʥʦʩʪʠ. 

Keywords: monomer, styrene, copolymer, relative activity constants, azeotrope, specific activity and polarity param-

eters. 
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ʉʦʧʦʣʠʤʝʨʠʟʘʮʠʝʡ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʤʝʪʘʢʨʠʣʦʚʳʭ ʤʦʥʦʤʝʨʦʚ ʩʦ ʩʪʠʨʦʣʦʤ 

ʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʩʦʧʦʣʠʤʝʨʳ ʩ ʜʠʘʧʘʟʦ-

ʥʦʤ ʮʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʭʠʤʠʯʝʩʢʫʶ ʤʦʜʠ-

ʬʠʢʘʮʠʶ ʟʘ ʩʯʸʪ ʘʟʦʪ-, ʢʠʩʣʦʨʦʜ-, ʛʘʣʦʛʝʥ- ʠ 

ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʚ 

ʤʘʢʨʦʮʝʧʠ ʧʨʠ ʩʠʥʪʝʟʝ ʪʝʨʤʦ- ʠ ʩʚʝʪʦʩʪʘʙʠʣʴʥʳʭ ʧʦ-

ʣʠʤʝʨʦʚ [1-3]. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʥʦʤʝʨʳ: 

ʙʝʥʟʦʢʩʘʟʦʣʦʥʠʣʤʝʪʠʣʤʝʪ-ʘʢʨʠʣʘʪ (ɹʆʄʄɸ), ʙʝʥ-

ʟʦʢʩʘʟʦʣʪʠʦʥʠʣʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ (ɹʆʊʄʄɸ) ʠ ʩʪʠ-

ʨʦʣ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʡ 

ʩʤʝʩʠ ʤʦʥʦʤʝʨʦʚ ʥʘ ʩʦʩʪʘʚ ʩʦʧʦʣʠʤʝʨʘ, ʨʝʘʢʮʠʶ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʦʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 

ʧʨʠ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʤʦʥʦʤʝʨʦʚ 0,8 

ʤʦʣʴ/ʣ ʠ ʠʥʠʮʠʘʪʦʨʘ [ɼɸʂ] = 3.10-3 ʤʦʣʴ/ʣ. ʉʦʩʪʘʚ 

ʩʦʧʦʣʠʤʝʨʦʚ ʠ ʢʦʥʩʪʘʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʥʦʤʝʨʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠ ʤʘʣʳʭ ʩʪʝʧʝʥʷʭ 

ʧʨʝʚʨʘʱʝʥʠʡ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ ʵʣʝ-

ʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ. ʂʘʢ ʚʠʜʥʦ, ʚ ʩʣʫʯʘʝ ʩʪʠʨʦʣʘ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʘʟʝʦʪʨʦʧʥʦʡ ʪʦʯʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʨʘ-

ʜʠʢʘʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟ ʤʦʣʝʢʫʣ ʛʝʪʝʨʦʮʠʢʣʠʯʝ-

ʩʢʠʭ ʵʬʠʨʦʚ (ʤʝʪ)ʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʠʨʦʣʴʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ. ʉʦʧʦʣʠʤʝʨʳ ʩʦʩʪʘʚʘ ʙʝʥ-

ʟʦʢʩʘʟʦʣʦʥʠʣʤʝʪʠʣʤʝʪ-ʘʢʨʠʣʘʪʘ, ʙʝʥʟʦʢʩʘʟʦʣʪʠʦ-

ʥʠʣʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ ʠ ʩʪʠʨʦʣʘ, ʥʝ ʦʙʨʘʟʫʶʪ 

ʘʟʝʦʪʨʦʧ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʪʦʤ, ʯʪʦ ʚʦ ʚʩʝʤ ʠʥʪʝʨ-

ʚʘʣʝ ʠʩʭʦʜʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʦʥʦʤʝʨʦʚ ʩʦʩʪʘʚ ʩʦʧʦ-

ʣʠʤʝʨʘ ʦʙʦʛʘʱʘʝʪʩʷ ʟʚʝʥʴʷʤʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ 

ʚʠʜʠʤʦʤʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʦʣʝ-

ʢʫʣ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʠʨʦʣʦʤ, ʪʦ ʝʩʪʴ ʨʘʩʪʫʱʘʷ ʤʦʣʝʢʫ-

ʣʷʨʥʘʷ ʮʝʧʴ ʩ ʢʦʥʮʝʚʳʤ ʤʦʥʦʤʝʨʥʳʤ ʟʚʝʥʦʤ m1 ʧʨʠ-

ʩʦʝʜʠʥʷʝʪ ʚ ʘʢʪʘʭ ʨʦʩʪʘ ʢʘʢ òʩʚʦʡò ʪʘʢ ʠ òʯʫʞʦʡò ʨʘ-

ʜʠʢʘʣ, ʧʨʝʜʧʦʯʠʪʘʷ ʧʨʠʩʦʝʜʠʥʷʪʴ ʪʦʣʴʢʦ òʯʫʞʦʡò. 

ʈʘʩʯʸʪ ʢʦʥʩʪʘʥʪ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʄʘʡʦ-ʃʴʶʠʩʘ [3] ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ɽʟʨʠʝʣʝʚʘ ʠ ʈʦʩʢʠʥʘ [4]. ʉʦ-

ʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʳʤ ʨʘʩʯʸʪʘʤ ʢʦʥʩʪʘʥʪʳ ʩʦʧʦʣʠʤʝ-

ʨʠʟʘʮʠʠ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙ-

ʨʘʟʦʚʘʥʠʠ ʘʟʝʦʪʨʦʧʘ. 

ʅʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʜʣʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ 

ʩʦ ʩʪʠʨʦʣʦʤ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʝʘʢʮʠʷʭ ʩʦʧʦʣʠʤʝ-

ʨʠʟʘʮʠʠ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʛʝ-

ʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʵʬʠʨʳ (ʤʝʪ)ʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ 

(ʪʘʙʣ.1.) ɿʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʦʙʘ ʪʠʧʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʨʘʜʠʢʘʣʦʚ ʙʳʩʪ-

ʨʝʝ ʨʝʘʛʠʨʫʶʪ ʩ ʯʫʞʠʤ ʤʦʥʦʤʝʨʦʤ, ʯʝʤ ʩʦ ʩʚʦʠʤ, ʠ 

ʚ ʩʦʧʦʣʠʤʝʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʯʝʨʝʜʦʚʘʥʠʷ ʤʦ-

ʥʦʤʝʨʥʳʭ ʟʚʝʥʴʝʚ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, 
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ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ ʧʦʣʷʨʥʦʩʪʠ ʤʦʥʦ-

ʤʝʨʦʚ ʠ ʨʘʜʠʢʘʣʦʚ.  

ʊʘʙʣʠʮʘ 1. 

ʇʘʨʘʤʝʪʨʳ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ ʩʦ ʩʪʠʨʦʣʦʤ 

ʄʦʥʦʤʝʨʳ r 1 r 2 r 1 r 2 1/r 1 1/r2 Q1 e1 

ɹʆʄʄɸ-ʩʪʠʨʦʣ 1,50 0,41 0,6150 0,670 2,430 1,1700 -0,1000 

ɹʆʊʄʄɸ-ʩʪʠʨʦʣ 1,36 0,52 0,7000 0,735 1,923 0,3296 0,2928 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʦʩʪ ʮʝʧʠ ʚ ʨʝʘʢʮʠʠ ʩʦʧʦʣʠʤʝʨʠ-

ʟʘʮʠʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʨʘʟʫʶ-

ʱʠʡʩʷ ʢʦʥʮʝʚʦʡ ʨʘʜʠʢʘʣ ʩʧʦʩʦʙʝʥ ʨʝʘʛʠʨʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩ ʤʦʥʦʤʝʨʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥ ʦʙʨʘʟʦʚʘʣʩʷ, ʥʦ 

ʠ ʩ òʯʫʞʠʤò ʤʦʥʦʤʝʨʦʤ. ʇʦʵʪʦʤʫ ʢ ʬʘʢʪʦʨʘʤ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʤ ʩʦʩʪʘʚ ʩʦʧʦʣʠʤʝʨʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ-

ʥʦʩʷʪ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʦʤʝʨʦʚ ʠ ʠʭ ʨʘ-

ʜʠʢʘʣʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʦʥʘʥʩʥʦʛʦ ʠ ʧʦʣʷʨʥʦʛʦ 

ʵʬʬʝʢʪʘ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʩʭʝʤʘ Q-ʝ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɸʣ-

ʬʨʝʝʤ ʠ ʇʨʘʡʩʦʤ [5]. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ 

ʩʦʧʦʣʠʤʝʨʦʚ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʩʪʘʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʘʢʪʠʚʥʦʩʪʝʡ ʤʦʥʦʤʝʨʦʚ, ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ r1 ʠ r2, 

ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʷʨʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɺʳʯʠʩʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʢʨʦʨʘʜʠʢʘʣʳ, ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ 

ʟʚʝʥʴʷʤʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ 

ʢʠʩʣʦʪ, ʩʢʣʦʥʥʳ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʩʦ ʩʚʦʠʤ 

ʤʦʥʦʤʝʨʦʤ, ʯʝʤ ʩʦ ʩʪʠʨʦʣʦʤ r1>1 ;r2< 1 (r1.r2<1), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʢʣʦʥʥʦʩʪʠ ʤʦʥʦʤʝʨʥʳʭ ʟʚʝʥʴʝʚ ʢ 

ʯʝʨʝʜʦʚʘʥʠʶ ʚ ʩʦʧʦʣʠʤʝʨʥʦʡ ʮʝʧʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ ʩʦ-

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʦ ʵʪʦʡ ʩʭʝʤʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʬʘʢ-

ʪʦʨʳ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (Q1) ʠ ʧʦʣʷʨʥʦʩʪʠ ʧʨʦ-

ʜʫʢʪʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʨʘʜʠʢʘʣʘ (ʝ1). ɿʥʘʯʝʥʠʝ Q2 ʠ ʝ2 

ʜʣʷ ʩʪʠʨʦʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 0,74 ʠ 0,40. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʚʚʝʜʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʩʦʧʦʣʠ-

ʤʝʨʘ ʟʚʝʥʴʝʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦ-

ʚʳʭ ʢʠʩʣʦʪ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʣʠʯʠʥʳ Q ʠ ʝ. ʋʚʝʣʠʯʝʥʠʝ 

ʧʦʣʷʨʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʦ-

ʥʦʨʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʷʨʠʟʫʝʤʦʩʪʠ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦ-

ʤʝʨʘ.  

ʉʦʧʦʣʠʤʝʨʠʟʘʮʠʶ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ 

ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ ʩʦ ʩʪʠʨʦʣʦʤ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 353 ʂ ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʚʨʝ-

ʤʝʥʠ ʨʝʘʢʮʠʠ ʥʘ ʚʳʭʦʜ ʩʦʧʦʣʠʤʝʨʘ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 

C ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʘʢʮʠʠ ʚʦʟʨʘʩ-

ʪʘʝʪ ʚʳʭʦʜ ʩʦʧʦʣʠʤʝʨʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʦʧʦʣʠ-

ʤʝʨʠʟʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠ-

ʣʦʚʳʭ ʢʠʩʣʦʪ ʚ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ ʤʦʥʦʤʝʨʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʣʠʤʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʜʝʞ-

ʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʠʤʝʨʦʚ ʨʘʚʥʦʮʝʥʥʦ ʚʳʧʫʩʢʫ 

ʤʥʦʛʠʭ ʩʦʪʝʥ ʪʳʩʷʯ ʪʦʥʥ ʜʦʙʘʚʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʜʝʩʪʨʫʢʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʘʩ-

ʧʘʜʘ ʧʦʣʠʤʝʨʦʚ ʧʦʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʠʭ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʨʤʦ-

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʠʩʪʠʨʦʣʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣʫ ʩʪʘʙʠʣʠʟʠʨʫʶ-

ʱʠʭ ʟʚʝʥʴʝʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʫʶ ʨʦʣʴ. ʊʘʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ-

ʢʦʪʦʨʳʭ ʤʦʥʦʤʝʨʦʚ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʨʝ-

ʘʣʠʟʘʮʠʝʡ ʵʬʬʝʢʪʘ ñʯʫʞʦʛʦ ʟʚʝʥʘò, ʢʦʪʦʨʳʡ ʧʨʠʚʦ-

ʜʠʪ ʢ ʟʘʪʦʨʤʘʞʠʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʜʝʩʪʨʫʢʮʠʠ.  

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʠʤʝʨʦʚ ʟʘ 

ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʠʭ ʮʝʧʠ ʤʦʥʦʤʝʨʥʳʭ ʟʚʝʥʴʝʚ ʩʦ 

ʩʪʨʫʢʪʫʨʦʡ, ʙʣʠʟʢʦʡ ʢ ʩʪʨʫʢʪʫʨʝ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ 

ʦʙʲʝʢʪʘ. ʕʪʦ ʦʪʥʦʩʠʪʴʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʤʦʥʦʤʝʨʘʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʘʢʪʠʚʥʳʝ ʘʪʦʤʳ ʩʝʨʳ ʠ ʘʟʦʪʘ ʚ ʛʝʪʝʨʦ-

ʮʠʢʣʝ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʫʯʘʩʪʠʝʤ ʚ ʨʘʟʨʫʰʝʥʠʠ ʛʠʜʨʦʧʝ-

ʨʦʢʩʠʜʥʳʭ ʠ ʧʝʨʦʢʩʠʜʥʳʭ ʛʨʫʧʧ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʩʪʨʫʢʮʠʠ ʠ ʷʚʣʷʶʱʠʭʩʷ ʧʨʠʯʠʥʦʡ ʥʘʯʘʣʘ 

ʧʨʦʮʝʩʩʘ ʮʝʧʥʦʡ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ. ɺʚʝʜʝʥʠʝ ʥʝ-

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʚ 

ʤʘʢʨʦʤʦʣʝʢʫʣʝ ʦʩʥʦʚʥʦʛʦ ʧʦʣʠʤʝʨʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦ-

ʚʳʰʝʥʠʶ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʠʛʨʘʮʠʶ, ʫʣʝʪʫʯʠʚʘʥʠʝ, ʚʳʤʳʚʘʥʠʝ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʤʦʛʨʘ-

ʚʠʤʝʪʨʠʠ ʧʦʣʠʩʪʠʨʦʣʘ, ʠʭ ʩʦʧʦʣʠʤʝʨʦʚ ʩ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ (0,5-3,0 ʤʘʩʩ.%) ʢʦʣʠʯʝʩʪʚʘʤʠ ʛʝʪʝʨʦʮʠʢ-

ʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʘʢʨʠʣʦʚʳʭ ʢʠʩʣʦʪ, ʧʦʢʘʟʳʚʘʶʪ, 

ʯʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳ-

ʩʦʢʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ, ʯʪʦ ʧʦʣʠʩʪʠʨʦʣ [8-9]. 

ʅʘʯʘʣʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʩʤʝʱʘʝʪʩʷ ʚ ʦʙ-

ʣʘʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝ-

ʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʊɻɸ ʦʙʨʘʟʮʦʚ 

ʛʦʤʦʧʦʣʠʤʝʨʦʚ ʠ ʩʦʧʦʣʠʤʝʨʦʚ ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʡ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚʚʝʜʝʥʠʝ ʘʟʦʪʦ-, ʢʠʩʣʦʨʦʜʦ-, ʩʝʨʦ-, ʠ 

ʛʘʣʦʛʝʥʦ- ʩʦʜʝʨʞʘʱʠʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥ-

ʪʦʚ ʚ ʧʦʣʠʤʝʨʥʫʶ ʮʝʧʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦ-

ʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʧʦʪʝʨʠ ʤʘʩʩʳ ʦʙʨʘʟ-

ʮʦʚ (10%), ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ 

ʪʘʢʞʝ ʩʤʝʱʘʝʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤ ʦʙʨʘʟ-

ʮʘʤʠ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʲʷʩʥʷʝʪʩʷ ʙʣʦʢʠʨʫʶʱʠʤ 

ʵʬʬʝʢʪʦʤ ʢʠʥʝʪʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʩʧʘʜʘ ʟʚʝʥʴʷʤʠ ʙʝʥ-

ʟʦʢʩʘʟʦʣʪʠʦʥʠʣʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ. ʅʘʠʙʦʣʝʝ ʩʠʣʴ-

ʥʦʝ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʤʦʥʦʤʝʨ-

ʥʳʝ ʟʚʝʥʴʷ ʙʝʥʟʦʢʩʘʟʦʣʪʠʦʥʠʣʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ ʯʝʤ 

ʠʟʚʝʩʪʥʳʝ ʘʥʘʣʦʛʠ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦʧʦʣʠʤʝʨʘ ʩʦ ʩʪʠ-

ʨʦʣʦʤ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝ-

ʩʪʨʫʢʮʠʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʛʝʪʝʨʦʮʠʢʣʠʯʝ-

ʩʢʠʭ ʟʚʝʥʴʝʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʠʦʥʥʳʝ ʛʨʫʧʧʳ, 

ʩʚʷʟʘʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʣʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
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ʧʨʠ ʦʙʨʳʚʝ ʮʝʧʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʜʝʩʪʨʫʢʮʠʝʡ ʤʘʢʨʦ-

ʤʦʣʝʢʫʣ. ʂʘʞʫʱʠʝʩʷ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʪʝʨʤʦʦʢʠʩ-

ʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ, ʧʦ ʜʘʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʠ ʚʳʯʠʩʣʷʣʠ ʤʝʪʦʜʦʤ ʈʘʡʭʘ ʜʚʦʡ-

ʥʦʛʦ ʣʦʛʘʨʠʬʠʤʠʨʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 2. 

ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʛʦʤʦ-ʠ ʩʦʧʦʣʠʤʝʨʦʚ ʩʪʠʨʦʣʘ ʧʨʠ ʥʝʠʟʦʪʝʨʤʠʯʝʩʢʠʤ 

ʦʢʠʩʣʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʝʚʘ 50 / ʤʠʥʫʪ 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʪʘʙʠʣʠ- 

ʟʘʪʦʨʘ, ʤʘʩʩ. 

% 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʣʦ-

ʞʝʥʠʷ ʧʨʠ 100 % ʧʦ-

ʪʝʨʠ ʤʘʩʩʳ, ʂ 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʘʟ-

ʣʦʞʝʥʠʷ, ʂ 

ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦ-

ʨʦʩʪʠ ʨʘʟʣʦʞʝ-

ʥʠʷ,% 

ʕʥʝʨʛʠʷ ʪʝʨʤʦʦʢʠʩ-

ʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢ-

ʮʠʠ ʢɼʞ/ʤʦʣʴ 

ʂʦʤʧʦʟʠʮʠʷ ʧʦʣʠʩʪʠʨʦʣʘ ʩ ʙʝʥʟʦʢʩʘʟʦʣʦʥʦʤ 

1,0 601 684 71 215 Ñ1,2 

2,0 596 675 84 222 Ñ1,6 

3,0 593 656 89 183 Ñ1,7 

ʉʦʧʦʣʠʤʝʨ ʙʝʥʟʦʢʩʘʟʦʣʦʥʠʣʤʝʪʠʣʝʥʦʚʳʡ ʵʬʠʨ ʘʢʨʠʣʦʚʘʷ ʢʠʩʣʦʪʘ ï ʩʪʠʨʦʣ 

0,5 666 693  237,9 

1,0 685 721  241,5 

2,0 643 684  229,8 

3,0 628 680  223,4 

ʉʦʧʦʣʠʤʝʨ ʙʝʥʟʦʢʩʘʟʦʣʪʠʦʥʠʣʤʝʪʠʣʝʥʦʚʳʡ ʵʬʠʨ ʘʢʨʠʣʦʚʘʷ ʢʠʩʣʦʪʘ ï ʩʪʠʨʦʣ 

0,5 671 698  240,5 

1,0 688 725  245,6 

2,0 646 687  232,0 

3,0 631 683  226,6 

  

ɸʥʘʣʠʟ ʣʝʪʫʯʠʭ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʪʝʨʤʦ-

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙ-

ʨʘʟʮʦʚ ʧʦʣʠʩʪʠʨʦʣʘ ʤʝʪʦʜʦʤ ʤʘʩʩ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ʵʣʝʢʪʨʦʥʥʦ-ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʦʙʨʘʟʫʝʪʩʷ ʦʩʥʦʚʥʦʡ ʤʦʥʦʤʝʨ, ʘ ʪʘʢʞʝ ʙʝʥʟʦʢʩʘʟʦʣ-

ʪʠʦʥʥʳʡ ʨʘʜʠʢʘʣ ʠ ʉʆ2 ʠ ʉʆ. ʆʙʨʘʟʦʚʘʥʠʝ ʙʝʥʟʦʢʩ-

ʘʟʦʣʪʠʦʥʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʕʇʈ ïʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʚʝ-

ʥʴʝʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʵʬʠʨʦʚ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ ʚ 

ʩʦʩʪʘʚʝ ʧʦʣʠʩʪʠʨʦʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʩʪʦʡʢʦʩʪʠ ʠʭ ʢ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝ-

ʩʪʨʫʢʮʠʠ. 
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