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ʧʨʝʧʘʨʘʪʝ ʦʙʲʝʜʠʥʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʫʛʣʝʛʫʤʘʪʦʚ ʠ ʞʠʜʢʠʭ ʛʫʤʠʥʦʚʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʙʠʦʛʫʤʫʩʘ ʠʣʠ ʪʦʨʬʘ. ɺ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʩʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʧʦ ɻʆʉʊ 12038-84, ɻʆʉʊ ʈ 54221-2010 ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʩʦʢʘʷ 

ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʞʠʜʢʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʇʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ 

ʠʩʧʳʪʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʚʦʱʥʳʭ ʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 4,2-4,7 ʮ/ʛʘ, ʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ 2,4-3,2 ʪ/ʛʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʙʫʨʳʡ ʫʛʦʣʴ, ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʙʠʦʛʫʤʫʩ, 

ʫʨʦʞʘʡʥʦʩʪʴ.  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʛʫʤʠʥʦʚʳʤ 

ʚʝʱʝʩʪʚʘʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʢʘʢ ʙʝʟʦʧʘʩʥʦʡ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘʣʴʪʝʨʥʘʪʠʚʳ ʫʜʦʙʨʝʥʠʷʤ ʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, 

ʧʝʩʪʠʮʠʜʘʤ [1]. ʉʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʰʠʨʷʝʪʩʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ, ʚ 

ʢʦʪʦʨʫʶ ʚʦʚʣʝʢʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʚʠʜʳ ʫʛʣʝʡ, ʪʦʨʬʦʚ, ʩʣʘʥʮʝʚ, ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ [1-4]. ʅʘ 

ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʧʦʣʫʯʘʶʪ ʘʢʪʠʚʥʳʝ ʛʫʤʠʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ 

ʨʘʟʣʠʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ [5], ʘ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʞʝ 

ʚʩʝʤʠ ʧʨʠʟʥʘʥʳ [6-8]. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʥʦʚʳʭ ʛʫʤʠʥʦʚʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (ʆʄʋ) ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɽʩʣʠ ʆʄʋ ʠʟ ʫʛʣʝʡ ʠʤʝʶʪ ʩʚʦʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʘ ʞʠʜʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʪʦʨʬʘ 

ʠʣʠ ʠʟ ʙʠʦʛʫʤʫʩʘ (ʚʝʨʤʠʢʦʤʧʦʩʪ) ʠʤʝʶʪ ʜʨʫʛʠʝ ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʝ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ: ʬʝʨʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʚʠʪʘʤʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ, ʬʠʪʦʛʦʨʤʦʥʳ ʠ ʜʨ.  

ʅʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʛʦ ʆʄʋ 

ʥʘʟʚʘʥʥʦʛʦ çʅʆʋè ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʙʠʦʛʫʤʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪ ʞʠʜʢʦʝ ʆʄʋ 

ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʙʫʨʦʛʦ ʫʛʣʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʙʠʦʛʫʤʫʩʘ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ 

ʩʤʝʰʠʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʫʛʣʝʛʫʤʘʪʘ ʥʘʪʨʠʷ ʠ ʵʢʩʪʨʘʢʪʘ ʙʠʦʛʫʤʫʩʘ 

(ʚʝʨʤʠʢʦʤʧʦʩʪʘ). 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʫʛʣʝʛʫʤʘʪʘ ʥʘʪʨʠʷ ʧʦʣʫʯʝʥ ʵʢʩʪʨʘʢʮʠʝʡ ʠʟʤʝʣʴʯʝʥʥʦʛʦ 

ʙʫʨʦʛʦ ʫʛʣʷ ʛʦʨʷʯʠʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ NaOH ʩ ʜʦʙʘʚʢʘʤʠ ʤʦʯʝʚʠʥʳ (ʢʘʨʙʘʤʠʜ) ʠ ʊʨʠʣʦʥ ɹ. 

ɼʘʥʥʳʡ ʨʘʩʪʚʦʨ ʩʤʝʰʠʚʘʣʩʷ ʩ ʵʢʩʪʨʘʢʪʦʤ ʙʠʦʛʫʤʫʩʘ ʠ ʭʨʘʥʠʣʩʷ ʥʝ ʤʝʥʝʝ 3 ʩʫʪʦʢ ʜʣʷ 



ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʪʝʤ ʬʘʩʫʶʪ 

ʚ ʪʘʨʫ ʜʣʷ ʦʪʛʨʫʟʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʇʦʣʫʯʘʝʪʩʷ ʧʨʦʜʫʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 12-15%, 

ʟʦʣʴʥʦʩʪʴ 3-5%, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʝ ʤʝʥʝʝ 2,5%. 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʦʚʦʤ 

ʞʠʜʢʦʤ ʫʜʦʙʨʝʥʠʠ çʅʆʋè ʠ ʚ ʝʛʦ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʞʠʜʢʦʛʦ 

ʛʫʤʠʥʦʚʦʛʦ çʅʆʋè. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʦʚʦʤ 

ʞʠʜʢʦʤ ʫʜʦʙʨʝʥʠʠ çʅʆʋè ʠ ʚ ʝʛʦ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ. 

ˉ ʆʙʨʘʟʮʳ ɸʟʦʪ, ʤʛ/ʣ ʌʦʩʬʦʨ, ʤʛ/ʣ ʂʘʣʠʡ, ʤʛ/ʣ 

1 ʋʛʣʝʛʫʤʘʪ ʥʘʪʨʠʷ 5,628 850 500 

2 ʕʢʩʪʨʘʢʪ ʙʠʦʛʫʤʫʩʘ 1,960 300 1500 

3 ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ 2,156 1000 400 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʞʠʜʢʦʛʦ ʛʫʤʠʥʦʚʦʛʦ çʅʆʋè. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʧʦ ɻʆʉʊ 12038-

84, ɻʆʉʊ ʈ 54221-2010 ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʞʠʜʢʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

ɼʣ̫ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ çʅʆʋè ʥʘ ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ 

ʥʦʚʳʤ ʆʄʋ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 4,2 ʮ/ʛʘ. ɼʚʫʢʨʘʪʥʘʷ 

ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʷʯʤʝʥʷ ʆʄʋ ʫʜʦʙʨʝʥʠʝʤ ʧʦʚʳʩʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ 4,7 ʮ/ʛʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʩʝʚʦʚ ʤʦʨʢʦʚʠ ʫʜʦʙʨʝʥʠʝʤ çʅʆʋè ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 47,6 ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʘ 2,4 ʪ/ʛʘ ʠʣʠ 5,4%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʝʢʦʨʥʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʢʘʧʫʩʪʳ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʧʦʩʣʝ ʧʦʣʥʦʡ 

ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʩʘʜʳ (ʯʝʨʝʟ 10-15 ʜʥʝʡ ʧʦʩʣʝ ʝʝ ʚʳʩʘʜʢʠ) ʚ ʜʦʟʝ 0,25 ï 0,3 ʣ/ʛʘ, ʯʝʨʝʟ 15-20 

ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʙʨʘʙʦʪʢʠ (0,25 ï 0,3 ʣ/ʛʘ) ʠ ʚ ʬʘʟʫ ʤʘʩʩʦʚʦʛʦ ʟʘʚʷʟʳʚʘʥʠʷ ʢʦʯʘʥʦʚ (0,25-

0,3 ʣ/ʛʘ) ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʤʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʧʫʩʪʳ ʥʘ 3,2 ʪ/ʛʘ ʠʣʠ 5,4% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʛʨʘʥʪʘ ˉ BR05236738. 
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OBTAINING, PROPERTIES A ND EFFICIENCY IN INC REASING THE 

PRODUCTIVITY OF SOME  GRAIN AND VEGETABLE  AGRICULTURAL CROPS OF A 

NEW HUMIC ORGANIC MI NERAL FERTILIZER FRO M BROWN COALS OF 

KAZAKHSTAN  

Arynov K.T., Faskhutdinov M.F., Nurtaza N.M., Saruarova G.M. 

LLP "Aspan Tau LTD", Almaty  

 

A method has been developed for obtaining a new humic organic-mineral fertilizer "NOMF" from a 

combined raw material: brown coal and biohumus (vermicompost). It is shown that the proposed 

method for obtaining liquid humic fertilizers allows combining in one preparation the positive 

qualities of coal humates and liquid humic fertilizers based on vermicompost or peat. In standard 

tests for determining the germination of agricultural seeds in accordance with GOST 12038-84, 

GOST R 54221-2010, a high growth-stimulating activity of the developed liquid fertilizer was shown. 

Field trials of the effectiveness of the new organomineral fertilizer on vegetables and grain crops 

have been carried out. It has been established that the use of the new fertilizer increases the yield of 

grain crops by 4.2-4.7 c / ha, and of vegetable crops by 2.4-3.2 t / ha. 

Key words: Organomineral fertilizer, brown coal, humic acids, biohumus, yield.  
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ʅʆɺʓʁ ɺʀɼ ɻʈʀɹɸ ʀɿ ʈʆɼɸ FUSARIUM  ʅɸ ʇʆʉɽɺɸʍ ʇʐɽʅʀʎʓ 

ɹʫʯʥʝʚʘ ɻ.ʅ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʀ.ɺ. ʄʠʯʫʨʠʥʘ,  

ʧ. ʅʦʚʘʷ ɾʠʟʥʴ 

 

ʅʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʶʱʠʡʩʷ 

ʚʠʜ ʛʨʠʙʘ Fusarium langcethiae Torp and Nirenberg (2004). ɼʘʥʥʳʡ ʧʘʪʦʛʝʥ ʠʤʝʝʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʛʨʠʙʦʤ Fusarium poae (Peck.) Wollenw. (1913). ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʚʠʜʘʤʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʤʝʨʘʭ ʠʭ ʤʠʢʨʦʢʦʥʠʜʠʡ. ʈʘʟʤʝʨʳ ʤʠʢʨʦʢʦʥʠʜʠʡ ʛʨʠʙʘ Fusarium 

langcethiae ʩʦʩʪʘʚʣʷʶʪ 4-7 x 4-9 ʤʢʤ, Fusarium poae ï 5-8 x 6-10 ʤʢʤ. ɼʨʫʛʠʝ ʦʪʣʠʯʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʘʙʦʡ ʨʘʟʚʠʪʦʩʪʠ ʤʠʮʝʣʠʷ ʛʨʠʙʘ Fusarium langcethiae ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʤʘʢʨʦʢʦʥʠʜʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʜʦʤ Fusarium poae.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʠʙ Fusarium langcethiae Torp and Nirenberg (2004), ʧʰʝʥʠʮʘ, ʨʘʟʤʝʨ, 

ʤʠʢʨʦʢʦʥʠʜʠʠ, ʨʘʟʣʠʯʠʝ.  

 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʚ ʧʨʠʨʦʜʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ ʬʫʟʘʨʠʝʚ, ʚʳʟʳʚʘʶʱʠʝ ʪʘʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʬʫʟʘʨʠʦʟʥʫʶ ʠʥʬʝʢʮʠʶ ʢʦʣʦʩʘ ʠ ʩʝʤʷʥ. ʇʦʩʣʝʜʥʠʝ ʦʧʘʩʥʳ 

ʪʝʤ, ʯʪʦ ʚ ʟʝʨʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʦʙʨʘʟʫʶʪʩʷ ʦʧʘʩʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʤʠʢʦʪʦʢʩʠʥʳ ï ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ, ʜʠʘʮʝʪʦʢʩʠʩʮʠʨʧʝʥʦʣ, ʟʝʘʨʘʣʝʥʦʥ, 

ʤʦʥʠʣʠʬʦʨʤʠʥ, ʥʠʚʘʣʝʥʦʣ, ʊ-2, ʬʫʤʦʥʠʟʠʥ ʠ ʜʨ. ʉʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʧʦʣʥʦʩʪʴʶ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʧʦʢʘ ʥʝ ʩʦʟʜʘʥʦ. ɿʘʙʦʣʝʚʘʥʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʥʘ ʢʦʣʦʩʝ ʠ 

ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʯʘʩʪʦ ʥʦʩʷʪ ʩʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʳʷʚʣʷʶʪʩʷ ʣʠʰʴ ʧʨʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ [1]. ɺ ʢʘʞʜʦʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʚʦʡ, ʦʪʣʠʯʥʳʡ ʦʪ ʜʨʫʛʠʭ 

ʢʦʤʧʣʝʢʩ ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʛʨʠʙʘʤ ʨʦʜʘ Fusarium. ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 19 ʚʠʜʦʚ ʬʫʟʘʨʠʝʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ (ʎʏʈ). ʃʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʣʠ ʚʠʜʳ Fusarium 

sporotrichioides, F. poae ʠ F. equiseti [2,3]. ɺʩʝ ʵʪʠ ʚʠʜʳ ʛʨʠʙʦʚ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʩʪʨʝʯʘʣʠʩʴ ʚʠʜʳ, ʧʨʠʟʥʘʢʠ ʢʦʪʦʨʳʭ ʪʦʯʥʦ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ. ʀʭ 

ʦʪʥʦʩʠʣʠ ʢ ʢʘʪʝʛʦʨʠʠ çFusarium spp.è. ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʘ, 

ʪʘʢʠʭ, ʢʘʢ ʇʎʈ-ʘʥʘʣʠʟ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʪʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʡ. 

ʅʘʧʨʠʤʝʨ, ʛʨʠʙ Fusarium langcethiae Torp and Nirenberg (2004) ʫʜʘʣʦʩʴ ʚʧʝʨʚʳʝ ʚʳʷʚʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʚʳʜʝʣʠʪʴ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ, ʠʟʫʯʠʪʴ ʝʛʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺʠʜ Fusarium langcethiae ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ ʛʨʠʙʦʤ 

Fusarium poae (Peck.) Wollenw. (1913). ɺ ʈʦʩʩʠʠ ʚʠʜ Fusarium langcethiae ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ 

ʚ ʦʙʨʘʟʮʝ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠʟ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʢʦʨʝ ʝʛʦ ʦʙʥʘʨʫʞʠʣʠ ʠ ʚ ʨʷʜʝ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ [4]. ʇʦʩʣʝʜʥʝʝ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʘʣʠʯʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʛʨʠʙʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ Fusarium 

langcethiae Torp and Nirenberg (2004) ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʠ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʫʨʦʞʘʷ 2018 ʛʦʜʘ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 



ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ [5,6].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʜʝʩʷʪʠ ʚʠʜʦʚ ʬʫʟʘʨʠʝʚ. ɺʠʜ 

Fusarium langcethiae Torp and Nirenberg (2004) ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʩ ʩʝʤʷʥ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɼʘʨʴʷ. ʊʘʢʞʝ, ʩ ʟʝʨʥʘ ʵʪʦʛʦ ʩʦʨʪʘ ʙʳʣ ʚʳʜʝʣʝʥ ʠ ʚʠʜ Fusarium poae 

(Peck.) Wollenw. (1913). ʆʙʘ ʚʠʜʘ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʠʤʝʣʠ ʩʭʦʞʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ. ʅʦ ʚʩʸ ʞʝ, ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʨʘʟʣʠʯʠʷ.  

ʀʟʦʣʷʪʳ ʛʨʠʙʘ Fusarium langcethiae ʥʝ ʠʤʝʣʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʟʘʧʘʭʘ. ʄʠʮʝʣʠʡ ʙʳʣ 

ʩʣʘʙʦʨʘʟʚʠʪʳʡ. ʩʝʨʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʚʝʪʚʠʩʪʳʝ. ʈʝʚʝʨʩ ʛʨʷʟʥʦ-ʞʝʣʪʦʛʦ 

ʮʚʝʪʘ. ʂʦʣʦʥʠʠ ʧʦʨʦʰʠʩʪʳʝ. ʄʦʥʦʬʠʘʣʠʜʥʳʝ ʢʦʥʠʜʠʦʛʝʥʥʳʝ ʢʣʝʪʢʠ ʠʤʝʣʠ ʘʤʧʫʣʦʚʠʜʥʫʶ 

ʬʦʨʤʫ. ɺʠʜ ʦʪʣʠʯʘʣʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʤʘʢʨʦʢʦʥʠʜʠʡ ʠ ʭʣʘʤʠʜʦʩʧʦʨ. ʄʠʢʨʦʢʦʥʠʜʠʠ ʩʦʙʨʘʥʳ ʚ 

ʣʦʞʥʳʝ ʛʦʣʦʚʢʠ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʠʤʝʶʪ ʰʘʨʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʩʨʝʜʠ ʥʠʭ ʤʥʦʛʦ 

ʦʩʪʨʦʢʦʥʝʯʥʳʭ. ʈʘʟʤʝʨʳ ʤʠʢʨʦʢʦʥʠʜʠʡ 4-7 x 4-9 ʤʢʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʵʪʦʤʫ 

ʧʨʠʟʥʘʢʫ ʚʠʜ Fusarium langcethiae ʪʦʞʝ ʦʪʣʠʯʘʝʪʩʷ, ʨʘʟʤʝʨ ʝʛʦ ʤʠʢʨʦʢʦʥʠʜʠʡ ʥʠʞʝ, ʯʝʤ ʫ 

ʛʨʠʙʘ Fusarium poae.  

ʄʠʮʝʣʠʡ ʛʨʠʙʘ Fusarium poae ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ, ʚʦʟʜʫʰʥʳʡ, ʧʫʰʠʩʪʳʡ, ʙʝʣʦʛʦ ʮʚʝʪʘ, 

ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʬʨʫʢʪʦʚʳʡ ʟʘʧʘʭ. ʈʝʚʝʨʩ ʙʝʣʦ-ʢʨʝʤʦʚʳʡ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟʦʣʷʪʘʭ 

ʢʘʨʤʠʥʦʚʦ-ʢʨʘʩʥʳʡ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʚʝʪʚʠʩʪʳʝ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʠʬʘʭ ʚʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ. 

ʄʦʥʦʬʠʘʣʠʜʳ (ʢʦʥʠʜʠʦʛʝʥʥʳʝ ʢʣʝʪʢʠ) ʠʤʝʣʠ ʘʤʧʫʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɻʨʠʙ ʦʙʨʘʟʦʚʘʣ ʜʚʘ 

ʪʠʧʘ ʢʦʥʠʜʠʡ: ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʥʠʜʠʠ. ʄʘʢʨʦʢʦʥʠʜʠʠ ʩ ʪʨʝʤʷ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʧʨʷʤʳʝ ʠʣʠ 

ʵʣʣʠʧʪʠʯʝʩʢʠ ʠʟʦʛʥʫʪʳʝ. ʅʦ ʦʥʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʜʢʦ. ʄʠʢʨʦʢʦʥʠʜʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, 

ʩʦʙʨʘʥʳ ʚ ʣʦʞʥʳʝ ʛʦʣʦʚʢʠ. ʇʦ ʬʦʨʤʝ ʤʠʢʨʦʢʦʥʠʜʠʠ ʦʢʨʫʛʣʳʝ ʠʣʠ ʨʝʧʦʚʠʜʥʳʝ, ʥʝʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʠʭ ʦʩʪʨʦʢʦʥʝʯʥʳʝ. ʈʘʟʤʝʨʳ ʤʠʢʨʦʢʦʥʠʜʠʡ 5-8 x 6-10 ʤʢʤ ʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʰʝ, ʯʝʤ 

ʫ ʚʠʜʘ Fusarium langcethiae. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʨʘʥʝʝ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʚʠʜ Fusarium langcethiae Torp and 

Nirenberg (2004). ɻʣʘʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʚʠʜʘʤʠ Fusarium poae ʠ F. langcethiae ʩʦʩʪʦʠʪ ʚ 

ʨʘʟʤʝʨʘʭ ʠʭ ʤʠʢʨʦʢʦʥʠʜʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʣʘʙʘʷ ʨʘʟʚʠʪʦʩʪʴ 

ʤʠʮʝʣʠʷ ʛʨʠʙʘ Fusarium langcethiae, ʧʦʨʦʰʠʩʪʳʡ ʚʠʜ ʢʦʣʦʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʤʘʢʨʦʢʦʥʠʜʠʡ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚʠʜ Fusarium langcethiae ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥ ʠ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 
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A NEW TYPE OF FUNGUS FROM THE GENUS FUSARIUM ON WHEAT CROPS  

Buchneva G.N. 

Middle Russian branch FSSI ñI.V. Michurin FSCò 

  

A previously unknown species of fungus, Fusarium langsethiae Torp and Nirenberg (2004), was 

found on spring wheat crops in the Tambov region. This pathogen has a morphological similarity to 

the fungus Fusarium poae (Peck.) Wollenw. (1913). The main difference between species is the size 

of their microconidia. The size of the microconidia of the fungus Fusarium langcethiae is 4-7 x 4-9 

microns, and Fusarium poae is 5-8 x 6-10 microns. Other differences are the weak development of 

the mycelium of the fungus Fusarium langsethiae and the absence of macroconidia compared to the 

species Fusarium poae. 

Key words: fungus Fusarium langsethiae Torp and Nirenberg (2004), wheat, size, microconidia, 

difference. 
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ʀʈʀʉʓ ɺ ʆɿɽʃɽʅɽʅʀʀ ʅɸʉɽʃɽʅʅʓʍ ʄɽʉʊ 

ɻʘʙʠʙʦʚʘ ɽ.ʅ. 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʨʠʩʦʚ ʚ ʮʚʝʪʦʯʥʳʭ ʦʬʦʨʤʣʝʥʠʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʩʪʠʣʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʨʠʩʳ, ʄʝʯʝʚʠʜʥʳʝ ʣʠʩʪʴʷ, ʧʘʨʪʝʨʥʳʡ ʮʚʝʪʥʠʢ, ʨʦʢʘʨʠʡ, ʘʣʴʧʠʡʩʢʘʷ ʛʦʨʢʘ, 

ʠʨʠʜʘʨʠʠ, ʩʦʣʠʪʝʨʳ, ʦʜʠʥʦʯʥʳʡ ʘʢʮʝʥʪ. 

 

ɺʳʙʠʨʘʪʴ ʤʝʩʪʦ ʜʣʷ ʠʨʠʩʘ ʤʦʞʥʦ, ʙʝʨʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʤʝʨʳ ʮʚʝʪʢʘ. ɽʩʪʴ ʨʘʟʥʳʝ ʚʠʜʳ 

ʠ ʩʦʨʪʘ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʚʳʨʘʩʪʘʶʪ ʜʦ ʤʝʪʨʘ. ʆʥʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʜʥʠʭ ʧʣʘʥʦʚ ʠʣʠ ʩʣʦʞʥʳʭ ʮʚʝʪʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʆʥʠ ʦʯʝʥʴ ʵʬʬʝʢʪʥʦ ʩʤʦʪʨʷʪʩʷ ʥʘ ʬʦʥʝ 

ʩʦʯʥʦʡ ʠʟʫʤʨʫʜʥʦʡ ʟʝʣʝʥʠ ʚʝʯʥʦʟʝʣʝʥʳʭ ʪʫʡ ʠʣʠ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ. ʄʦʞʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʫʟʳʨʝʧʣʦʜʥʠʢ ʠʣʠ ʙʘʨʙʘʨʠʩ. 

ʍʦʨʦʰʦ ʩʤʦʪʨʷʪʩʷ ʠʨʠʩʳ ʚ ʮʚʝʪʥʠʢʝ ʠʣʠ ʧʨʦʩʪʦ ʧʦʩʘʞʝʥʥʳʝ ʚʤʝʩʪʝ ʛʨʫʧʧʦʡ ʧʦʩʨʝʜʠ 

ʟʝʣʸʥʦʡ ʣʫʞʘʡʢʠ ʟʝʣʸʥʦʛʦ ʛʘʟʦʥʘ. 

ʉʦʯʝʪʘʪʴʩʷ ʠʨʠʩʳ ʥʘ ʢʣʫʤʙʝ ʩ ʜʨʫʛʠʤʠ ʮʚʝʪʘʤʠ ʤʦʛʫʪ ʣʠʰʴ ʩ ʪʨʘʚʷʥʠʩʪʳʤʠ 

ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʩʭʦʞʠ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʧʦʣʠʚʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʬʣʦʢʩ 

ʤʝʪʝʣʴʯʘʪʳʡ, ʙʘʜʘʥ, ʭʚʦʩʪ. 

ʆʥʠ ʥʝʟʘʤʝʥʠʤʳ ʜʣʷ ʨʦʤʘʥʪʠʢʠ ʠ ʥʦʩʪʘʣʴʛʠʯʥʳʭ ʩʪʠʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʤʝʯʝʚʠʜʥʦʡ ʣʠʩʪʚʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʨʘʬʠʯʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʘʭ, ʩʪʨʦʛʦʤ ʨʝʛʫʣʷʨʥʦʤ ʜʠʟʘʡʥʝ. ʆʥʠ ʤʦʛʫʪ 

ʩʪʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʰʪʨʠʭʦʤ, ʪʦʨʞʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʣʠ ʥʝʞʥʳʤ ʧʷʪʥʦʤ ï ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʢʘʢ ʠʭ ʚʳʩʘʞʠʚʘʶʪ ʠ ʢʘʢ ʧʦʜʭʦʜʷʪ ʢ ʧʦʜʙʦʨʫ ʧʘʨʪʥʝʨʦʚ. 

ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʢʨʘʩʦʪʫ ʠʨʠʩʦʚ ʚʦ ʚʩʝʤ ʠʭ ʥʝʧʦʚʪʦʨʠʤʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʤʦʛʘʶʪ 

ʨʘʩʢʨʳʪʴ ʠʨʠʜʘʨʠʠ ï ʦʩʦʙʳʡ ʚʠʜ ʤʦʥʦʮʚʝʪʥʠʢʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʩʪʷʥʫʪʴ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ, ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʫʶ ʢʦʣʣʝʢʮʠʶ ʩʦʨʪʦʚ ʠ ʚʠʜʦʚ ʩ ʧʨʦʜʫʤʘʥʥʦʡ 

ʠʣʠ ʧʝʩʪʨʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʦʡ. 

ʀʨʠʜʘʨʠʠ, ʢʘʢ ʠ ʨʦʟʘʨʠʠ, ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʫʭʦʜʘ ʠ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʘʜʘʭ ʙʦʣʴʰʦʡ 

ʧʣʦʱʘʜʠ. ʕʪʦ ʨʘʟʚʣʝʯʝʥʠʝ ʜʣʷ ʧʦʢʣʦʥʥʠʢʦʚ ʠʨʠʩʦʚ, ʪʝʭ, ʢʪʦ ʤʦʞʝʪ ʚʳʜʝʣʠʪʴ ʠ ʤʝʩʪʦ, ʠ ʚʨʝʤʷ 

ʜʣʷ ʣʶʙʠʤʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ. ʉʝʛʦʜʥʷ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʤʠʥʠ-ʠʨʠʜʘʨʠʠ ʠ 

ʢʦʥʪʝʡʥʝʨʥʳʝ ʠʨʠʜʘʨʠʠ ï ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦ ʙʦʣʝʝ ʫʟʢʠʤ ʢʨʠʪʝʨʠʷʤ ʢʦʤʧʦʟʠʮʠʠ, ʟʘ ʢʦʪʦʨʳʤʠ 

ʣʝʛʯʝ ʫʭʘʞʠʚʘʪʴ. 

ʀʨʠʩʳ ï ʨʘʩʪʝʥʠʷ, ʢʨʘʩʦʪʘ ʢʦʪʦʨʳʭ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʛʨʫʧʧʘʭ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʩʘʞʝʥʦ 

ʠʨʠʩʦʚ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʪʝʤ ʣʫʯʰʝ. ʕʪʦ ʧʨʘʚʠʣʦ ʢʘʩʘʝʪʩʷ ʠ ʩʦʣʠʪʝʨʦʚ, ʠ ʩʣʦʞʥʳʭ ʢʦʤʧʦʟʠʮʠʡ 

[3]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʘʤʳʝ ʵʬʬʝʢʪʥʳʝ ʧʷʪʥʘ ʠʨʠʩʦʚ ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʢʘʢ ʤʠʥʠʤʫʤ 

15 ʨʘʩʪʝʥʠʡ. ʅʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʮʚʝʪʥʠʢʘʭ ʠ ʨʘʙʘʪʢʘʭ, ʪʦ ʠʨʠʩʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʛʨʫʧʧʘʭ ʢʘʢ 

ʤʠʥʠʤʫʤ ʠʟ ʧʷʪʠ ʢʫʩʪʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʨʠʩʦʚ ʚ ʜʠʟʘʡʥʝ ʩʘʜʘ ʧʦ ʚʳʩʦʪʝ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ï ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʨʠʩʦʚ ʚ ʜʠʟʘʡʥʝ ʩʘʜʘ. ʅʝʚʳʩʦʢʠʝ ʠ ʢʘʨʣʠʢʦʚʳʝ ʠʨʠʩʳ 

ʠʛʨʘʶʪ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʨʦʣʠ, ʯʝʤ ʩʨʝʜʥʝʨʦʩʣʳʝ ʠ ʚʳʩʦʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ [1]. ʅʠʟʢʠʝ ʠʨʠʩʳ 

(ʠ ʣʫʢʦʚʠʯʥʳʝ, ʠ ʢʦʨʥʝʚʠʱʥʳʝ) ï ʟʚʝʟʜʳ ʥʝ ʩʪʦʣʴʢʦ ʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘ ʢʦʤʧʦʟʠʮʠʡ, ʩʢʦʣʴʢʦ 

ʘʥʩʘʤʙʣʝʡ ʩʦ ʩʪʘʚʢʦʡ ʥʘ ʜʝʢʦʨʘʪʠʚʥʫʶ ʦʪʩʳʧʢʫ ʧʦʯʚʳ, ʧʘʨʘʜʥʳʭ ʠʣʠ ʧʘʨʪʝʨʥʳʭ ʮʚʝʪʥʠʢʦʚ, 

ʨʦʢʘʨʠʝʚ ʠ ʘʣʴʧʠʡʩʢʠʭ ʛʦʨʦʢ. ʆʥʠ ʤʦʛʫʪ ʨʘʩʩʪʘʚʠʪʴ ʘʢʮʝʥʪʳ ʠ ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʳ ʥʠʟʢʠʝ 



ʚʝʩʝʥʥʠʝ ʧʷʪʥʘ, ʥʦ ʧʦʣʥʝʝ ʚʩʝʛʦ ʢʨʘʩʦʪʫ ʧʨʦʷʚʣʷʶʪ ʚ ʦʢʨʫʞʝʥʠʠ ʢʘʤʝʥʥʦʡ ʢʨʦʰʢʠ, 

ʜʝʢʦʨʘʪʠʚʥʦʡ ʤʫʣʴʯʠ ʠ ʚʘʣʫʥʦʚ.  

ʆʙʳʯʥʳʝ ʩʨʝʜʥʝʨʦʩʣʳʝ ʠ ʚʳʩʦʢʠʝ ʠʨʠʩʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʬʦʨʤʣʝʥʠʠ: ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʨʘʙʘʪʦʢ; ʤʠʢʩʙʦʨʜʝʨʦʚ; ʮʚʝʪʫʱʠʭ ʧʷʪʝʥ ʠʣʠ ʩʝʟʦʥʥʳʭ ʦʩʪʨʦʚʢʦʚ; ʮʚʝʪʥʠʢʦʚ ʣʶʙʦʛʦ ʪʠʧʘ ʠ 

ʨʘʟʤʝʨʘ; ʤʘʩʩʠʚʦʚ ʠ ʧʝʡʟʘʞʥʳʭ ʛʨʫʧʧ; ʤʦʥʦ-ʛʨʫʧʧ, ʩʝʨʠʠ ʤʠʥʠ-ʢʦʣʝʮ ʠʣʠ ʧʷʪʝʥ ʥʘ ʛʘʟʦʥʝ 

(ʦʜʠʥ ʩʦʨʪ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʩʦʨʪʦʚ); ʚ ʢʘʯʝʩʪʚʝ ʩʦʣʠʪʝʨʘ, ʦʜʠʥʦʯʥʦʛʦ ʘʢʮʝʥʪʘ 

(ʢʨʫʧʥʳʝ ʩʦʨʪʘ ʭʦʨʦʰʠ ʥʘ ʬʦʥʝ ʥʝ ʪʦʣʴʢʦ ʛʘʟʦʥʦʚ ʠʣʠ çʧʣʦʩʢʠʭè ʧʣʦʱʘʜʦʢ, ʥʦ ʠ ʚʦʟʣʝ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʠʟʛʦʨʦʜʝʡ, ʚ ʩʢʫʯʥʳʭ ʤʝʩʪʘʭ, ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʩʢʫʣʴʧʪʫʨʳ ʠ ʪ.ʧ.); 

ʨʦʢʘʨʠʝʚ ʠ ʘʣʴʧʠʥʘʨʠʝʚ ʚ ʢʦʤʧʘʥʠʠ ʢʨʫʧʥʳʭ ʚʘʣʫʥʦʚ. 

ʀʨʠʩʳ ï ʦʜʥʠ ʠʟ ʣʫʯʰʠʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʙʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʪʝ, 

ʢʦʪʦʨʳʝ ʙʦʷʪʩʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʧʨʠʩʪʚʦʣʴʥʳʭ ʢʨʫʛʘʭ. ʂʦʨʦʪʢʦʝ ʢʦʨʥʝʚʠʱʝ, ʥʝ ʢʦʥʢʫʨʠʨʫʶʱʝʝ 

ʟʘ ʨʝʩʫʨʩʳ ʩ ʛʣʘʚʥʳʤʠ ʢʨʫʧʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʟʚʦʣʷʝʪ ʠʨʠʩʘʤ ʩʦʟʜʘʚʘʪʴ ʦʯʘʨʦʚʘʪʝʣʴʥʫʶ 

ʦʧʫʰʢʫ ʧʦʜ ʣʶʙʠʤʳʤʠ ʷʙʣʦʥʷʤʠ ʠʣʠ ʯʝʨʝʰʥʷʤʠ [2]. 

ʉʨʝʜʠ ʠʨʠʩʦʚ ʝʩʪʴ ʠ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʤ ʧʦʜʭʦʜʷʪ ʟʘʙʦʣʦʯʝʥʥʳʡ ʛʨʫʥʪ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʦʬʦʨʤʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʤʦʢʨʳʭ ʢʣʫʤʙ ʠʣʠ ʧʨʠʨʦʜʥʳʭ 

ʬʠʣʴʪʨʦʚ. ʀʨʠʩʳ ʞʝʣʪʳʡ ʠ ʛʣʘʜʢʠʡ ï ʥʝʠʟʤʝʥʥʳʝ ʟʚʝʟʜʳ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʧʨʫʜʦʚ ʠ ʨʫʯʴʝʚ, 

ʦʯʘʨʦʚʘʪʝʣʴʥʦʝ ʜʦʧʦʣʥʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʨʘʩʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʧʨʠʚʥʝʩʪʠ 

ʥʝʞʥʦʩʪʴ ʠʨʠʩʦʚ ʜʘʞʝ ʚ ʩʘʤʳʝ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʤʝʩʪʘ. 
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ʋɼʂ 63 

 

ʆʎɽʅʂɸ ɼɽʂʆʈɸʊʀɺʅʓʍ ʂɸʏɽʉʊɺ ʀʈʀʉɸ ʉɸɼʆɺʆɻʆ 

ɻʘʙʠʙʦʚʘ ɽ.ʅ. 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ 

 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʦʮʝʥʢʘ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʦʨʪʦʚ ʠʨʠʩʘ ʩʘʜʦʚʦʛʦ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʪʘʢʠʤ ʢʘʢ: ʜʣʠʥʘ ʮʚʝʪʦʥʦʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ ʦʜʥʦʤ ʮʚʝʪʦʥʦʩʝ, ʜʣʠʥʘ ʠ 

ʰʠʨʠʥʘ ʣʠʩʪʘ, ʥʘʨʫʞʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʜʦʣʠ ʮʚʝʪʢʘ, ʠʭ ʦʢʨʘʩʢʘ, ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʨʠʩʳ, ʤʝʯʝʚʠʜʥʳʝ ʣʠʩʪʴʷ, ʣʠʩʪʚʘ, ʮʚʝʪʦʥʦʩ, ʢʨʫʧʥʳʡ ʮʚʝʪʦʢ, ʦʢʨʘʩʢʘ, 

ʵʢʟʝʤʧʣʷʨʳ, ʩʦʨʪʘ, ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʦʙʝʛ. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʨʠʩʘʤ. ʀʨʠʩʳ, ʧʦʤʠʤʦ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ 

ʮʚʝʪʦʥʦʩʦʚ ʚʳʜʝʣʷʶʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʦʙʠʣʴʥʳʤ ʮʚʝʪʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʢʨʘʩʠʚʦʡ ʣʠʩʪʚʦʡ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ, ʯʪʦ ʩ ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʦʟʝʣʝʥʝʥʠʠ [3]. 

ʀʨʠʩʳ ï ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ ʠʟ ʛʨʫʧʧʳ ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʭ 

ʨʘʩʪʝʥʠʡ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʦʙʠʣʴʥʦʩʪʴʶ ʮʚʝʪʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʚʥʠʤʘʥʠʝ ʫ ʠʨʠʩʦʚ ʧʨʠʚʣʝʢʘʶʪ ʮʚʝʪʢʠ, ʚʣʠʷʥʠʝ ʣʠʩʪʚʳ ʥʘ ʢʦʤʧʦʟʠʮʠʠ 

ï ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʛʨʳ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ï ʠʛʥʦʨʠʨʦʚʘʪʴ ʥʝʣʴʟʷ [2]. 

ʄʝʯʝʚʠʜʥʳʝ ʣʠʩʪʴʷ ʚʩʝʭ ʠʨʠʩʦʚ ʚʳʛʣʷʜʷʪ ʩʪʨʦʛʦ, ʘʢʢʫʨʘʪʥʦ ʠ ʩʚʦʠʤʠ ʣʠʥʠʷʤʠ ʧʨʠʜʘʶʪ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʣʶʙʦʤʫ ʭʘʦʩʫ. 

ʃʠʩʪʚʘ ʠʨʠʩʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʜʠʚʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʘʩʪʠʨʦʚʘʪʴ ʜʘʞʝ ʩ 

ʤʝʯʝʚʠʜʥʳʤʠ ʣʠʩʪʴʷʤʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ [1]. ʃʠʩʪʴʷ ʠʨʠʩʘ ʫʢʨʘʰʘʶʪ ʘʥʩʘʤʙʣʠ ʥʝ ʪʦʣʴʢʦ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ, ʠʭ ʭʘʨʘʢʪʝʨ, ʛʨʘʬʠʯʥʦʩʪʴ, ʩʪʨʦʛʦʩʪʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʣʶʙʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʘʥʩʘʤʙʣʝʡ. 

ʅʘʤʠ ʜʘʥʘ ʦʮʝʥʢʘ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʦʨʪʘ ʠʨʠʩʘ ʩʘʜʦʚʦʛʦ ʛʨʫʧʧʝ ʦʜʥʦʮʚʝʪʥʳʭ 

ʠ ʛʨʫʧʧʝ ʩ ʙʠʪʦʥʘʣʴʥʳʤʠ ʮʚʝʪʢʘʤʠ.  

ʊʨʠ ʩʦʨʪʘ - ʉʵʡʙʣ, ʋʘʡʪ ʂʫʠʥ ʠ ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ ʥʘʠʙʦʣʝʝ ʚʳʜʝʣʷʶʪʩʷ ʜʣʠʥʥʳʤʠ 

ʮʚʝʪʦʥʦʩʘʤʠ (82,5-100,5) ʠ ʢʨʫʧʥʳʤʠ ʮʚʝʪʢʘʤʠ (ʜʣʠʥʘ/ʰʠʨʠʥʘ ʜʦʣʝʡ ʦʢʦʣʦʮʚʝʪʥʠʢʘ 8,1/5,0 ʠ 

ʚʳʰʝ. ʕʢʟʝʤʧʣʷʨʳ ʚʳʩʦʪʦʡ ʮʚʝʪʦʥʦʩʘ 100 ʩʤ ʪʨʝʙʫʶʪ ʧʦʜʚʷʟʢʠ, ʪʘʢ ʢʘʢ ʮʚʝʪʦʥʦʩʳ ʥʝ 

ʚʳʜʝʨʞʠʚʘʶʪ ʪʷʞʝʩʪʠ ʮʚʝʪʦʚ. 

ʇʦ ʦʢʨʘʩʢʝ ʮʚʝʪʢʘ ʚ ʢʦʣʣʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʧʧʘ ʦʜʥʦʮʚʝʪʥʳʭ - 3 ʩʦʨʪʘ, ʛʨʫʧʧʘ 

ʙʠʪʦʥʘʣʴʥʳʭ - 3 ʩʦʨʪʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʩʦʨʪʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʜʘʥʥʳʭ ʛʨʫʧʧ. 

ʀʟʫʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠʨʠʩʦʚ ʚ ʩʨʝʟʢʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʦʨʪʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 5-6 ʜʥʷʤ. ʅʘʠʙʦʣʝʝ ʩʪʦʡʢʠ ʚ ʩʨʝʟʢʝ (7 ʜʥʝʡ) ʂʦʨʦʥʝʡʰʥ ʠ 

ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ.  

ʅʘʛʣʷʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʘ ʚ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʦʨʥʘʤʝʥʪʘʣʴʥʦʩʪʠ - ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʮʚʝʪʦʥʦʩʦʚ ʢʫʩʪʘ 

ʢ ʢʦʣʠʯʝʩʪʚʫ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʨʥʘʤʝʥʪʘʣʴʥʦʩʪʠ - 8/23, 8/28, 

9/50 - ʠʤʝʣʠ ʩʦʨʪʘ ʂʦʨʦʥʝʡʰʥ, ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ, ɸʣʴʢʘʟʘʨ. (ʚʩʝʛʦ 3 ʩʦʨʪʘ). ʋ ʥʠʭ ʢʘʞʜʳʡ 

ʪʨʝʪʠʡ ʠʣʠ ʯʝʪʚʝʨʪʳʡ ʧʦʙʝʛ (ʠʥʦʛʜʘ ʢʘʞʜʳʡ ʚʪʦʨʦʡ) ʥʝʩ ʮʚʝʪʦʥʦʩ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʨʥʘʤʝʥʪʘʣʴʥʦʩʪʠ ʫ ʩʦʨʪʦʚ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʮʚʝʪʫʱʠʭ ʧʦʙʝʛʦʚ.  

ʉʘʤʳʡ ʜʣʠʥʥʳʡ ʮʚʝʪʦʥʦʩ ʠ ʢʨʫʧʥʳʝ ʮʚʝʪʢʠ ʫ ʩʦʨʪʘ ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ. ʆʪʜʝʣʴʥʳʝ ʝʛʦ 

ʵʢʟʝʤʧʣʷʨʳ ʧʨʝʚʳʰʘʶʪ 110 ʩʤ. ʂʨʦʤʝ ʪʦʛʦ ʵʪʦʪ ʩʦʨʪ ʦʙʣʘʜʘʝʪ ʦʢʨʘʩʢʦʡ ʮʚʝʪʢʘ ʬʠʦʣʝʪʦʚʦ-



ʙʦʨʜʦʚʦʡ. ʆʨʠʛʠʥʘʣʴʥʦʡ ʦʢʨʘʩʢʦʡ ʢʨʫʧʥʳʭ ʮʚʝʪʢʦʚ ʦʙʣʘʜʘʣʠ ʉʵʡʙʣ - ʯʝʨʥʠʣʴʥʦ-ʬʠʦʣʝʪʦʚʦʡ, 

ʧʦʯʪʠ ʯʝʨʥʦʡ ʠ ʋʘʡʪ ʂʫʠʥ - ʙʝʣʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠʨʠʩʦʚ ʧʦ 100-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ (97-98) ʧʦʣʫʯʠʣʠ ʩʦʨʪʘ ʋʘʡʪ ʂʫʠʥ, ʂʦʨʦʥʝʡʰʥ. ɼʘʥʥʳʝ ʩʦʨʪʘ 

ʦʙʣʘʜʘʣʠ ʢʨʫʧʥʳʤʠ ʮʚʝʪʢʘʤʠ ʩ ʢʨʘʩʠʚʦʡ ʬʦʨʤʦʡ ʠ ʯʠʩʪʦʡ ʦʢʨʘʩʢʦʡ ʣʝʧʝʩʪʢʦʚ, ʚʳʩʦʢʠʤʠ, 

ʧʨʦʯʥʳʤʠ ʮʚʝʪʦʥʦʩʘʤʠ, ʜʣʠʪʝʣʴʥʳʤ ʠ ʦʙʠʣʴʥʳʤ ʮʚʝʪʝʥʠʝʤ, ʩʠʣʴʥʳʤ ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ 

ʮʚʝʪʢʘ. ʉʦʨʪʘ, ʦʮʝʥʝʥʥʳʝ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ, ʠʤʝʣʠ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʝ 

ʮʚʝʪʦʥʦʩʳ, ʧʦʣʝʛʘʶʱʠʝ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʩʦʨʪ ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ), 

ʠʣʠ ʤʝʥʝʝ ʦʙʠʣʴʥʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʮʚʝʪʝʥʠʝ (ʩʦʨʪ ɸʣʴʢʘʟʘʨ), ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʣʢʠʝ ʮʚʝʪʢʠ 

(ʀʥʜʨʘ), ʩʣʘʙʳʡ ʘʨʦʤʘʪ (ʉʵʡʙʣ), ʙʣʝʢʣʫʶ ʦʢʨʘʩʢʫ ʮʚʝʪʢʦʚ (ʋʘʡʪ ʂʫʠʥ), ʠʣʠ ʚʳʛʦʨʘʶʱʫʶ ʥʘ 

ʩʦʣʥʮʝ ʦʢʨʘʩʢʫ ʜʦʣʝʡ ʦʢʦʣʦʮʚʝʪʥʠʢʘ (ʀʥʜʨʘ). ʅʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ (91) ʦʮʝʥʝʥ 

ʀʥʜʨʘ ʠʟ-ʟʘ ʤʝʣʢʠʭ ʮʚʝʪʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʩʨʝʟʢʝ ʩʦʨʪʘ ʂʦʨʦʥʝʡʰʥ (7 ʜʥʝʡ) ʠ ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 5-6 ʜʥʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠʨʠʩʦʚ ʧʦʟʚʦʣʠʣʦ ʨʘʟʜʝʣʠʪʴ ʩʦʨʪʘ ʥʘ 

ʛʨʫʧʧʳ ʧʦ ʚʳʩʦʪʝ ʮʚʝʪʦʥʦʩʘ, ʦʢʨʘʩʢʝ ʠ ʨʘʟʤʝʨʫ ʮʚʝʪʢʘ, ʚʳʷʚʠʪʴ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ, ʩʨʝʜʥʠʤ, 

ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʨʥʘʤʝʥʪʘʣʴʥʦʩʪʠ. ʇʨʠ ʦʮʝʥʢʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʦ ʰʢʘʣʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ 94-99 ʥʘʙʨʘʣʠ 4 ʩʦʨʪʘ (ʂʦʨʦʥʝʡʰʥ, ʋʘʡʪ ʂʫʠʥ, ɸʣʴʢʘʟʘʨ ʠ ʉʵʡʙʣ). 
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The article assesses the decorative qualities of garden iris varieties according to qualitative 

indicators such as: the length of the peduncle, the number of flowers on one peduncle, the length and 

width of the leaf, the outer and inner lobes of the flower, their color, length and width. 
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ʆʎɽʅʂɸ ʍʆɿʗʁʉʊɺɽʅʅʆ-ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʂɸʏɽʉʊɺ ʀʈʀʉɸ 

ʉɸɼʆɺʆɻʆ 

ɻʘʙʠʙʦʚʘ ɽ.ʅ. 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ 

 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʦʮʝʥʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʦʨʪʦʚ ʠʨʠʩʘ ʩʘʜʦʚʦʛʦ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʘʢʠʤ ʢʘʢ: ʜʦʣʷ ʨʘʩʪʝʥʠʡ, ʚʳʧʘʚʰʠʭ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʘʜʦʯʥʳʭ ʝʜʠʥʠʮ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʭ ʦʜʥʦʡ "ʣʦʧʘʪʢʠ", ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʙʦʣʝʟʥʠ, ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʨʠʩʳ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, 

ʛʨʠʙʥʳʝ ʙʦʣʝʟʥʠ, ʧʦʨʘʞʝʥʥʦʩʪʴ, ʫʩʣʦʚʠʷ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ. 

 

ʀʨʠʩʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚ ʮʚʝʪʦʚʦʜʩʪʚʝ ʪʨʘʚʷʥʠʩʪʳʭ 

ʤʥʦʛʦʣʝʪʥʠʢʦʚ[3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʨʦʚʦʡ ʩʦʨʪʠʤʝʥʪ ʢʫʣʴʪʫʨʳ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 80 000 

ʩʦʨʪʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʜʦʚʳʤ ʠʨʠʩʘʤ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʦʨʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʜʨ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʝʦʜʠʥʘʢʦʚʘ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ[2]. ʆʥʘ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʷʩʴ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʪʘʢ ʠ ʦʪ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʢʣʠʤʘʪʘ, ʧʦʯʚʳ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ[1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʪʦʚ ʢʦʣʣʝʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʝʨʚʳʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ ʧʦʩʣʝ ʜʝʣʝʥʠʷ (2,8) ʦʪʤʝʯʝʥ ʫ 

ʩʦʨʪʦʚ ʂʦʨʦʥʝʡʰʥ, ɸʣʴʢʘʟʘʨ ʠ ʉʵʡʙʣ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʦʙʨʘʟʦʚʘʣʠ 2-3 ʧʦʩʘʜʦʯʥʳʝ 

ʝʜʠʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʪʦʚ ʠʨʠʩʘ ʩʘʜʦʚʦʛʦ ʟʘ ʛʦʜ ʚ ʥʘʰʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 2-4. ʏʝʨʝʟ ʛʦʜ ʩʥʦʚʘ ʧʨʦʚʝʣʠ ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʧʦʩʘʜʦʯʥʳʭ 

ʝʜʠʥʠʮ. ʅʘʠʤʝʥʴʰʠʡ ʧʨʠʨʦʩʪ (ʜʦ 6 ʧʦʙʝʛʦʚ) ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʘ ʋʘʡʪ ʂʫʠʥ, ʥʘʠʙʦʣʴʰʠʡ - ʦʪ 9 

ʜʦ 10 - ʫ ʩʦʨʪʦʚ ʂʦʨʦʥʝʡʰʥ ʠ ɸʣʴʢʘʟʘʨ.  

 

ʊʘʙʣʠʮʘ 1. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʪʦʚ ʠʨʠʩʘ  

ʉʦʨʪ 

ɼʦʣʷ ʨʘʩʪʝʥʠʡ, 

ʚʳʧʘʚʰʠʭ ʧʦʩʣʝ 

ʧʝʨʝʟʠʤʦʚʢʠ, 

% 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʘʜʦʯʥʳʭ ʝʜʠʥʠʮ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʭ ʦʜʥʦʡ 

"ʣʦʧʘʪʢʠ" (ʰʪ.) 

ʯʝʨʝʟ ʛʦʜ ʚʝʛʝʪʘʮʠʠ  ʯʝʨʝʟ 2 ʛʦʜʘ ʚʝʛʝʪʘʮʠʠ  

ʂʦʨʦʥʝʡʰʥ 7,1 2,8 10,8 

ʀʥʜʨʘ 16,7 2,5 8,0 

ʋʘʡʪ ʂʫʠʥ 0,9 2,7 5,5 

ɸʣʴʢʘʟʘʨ 0,3 2,8 9,0 

ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ 4,8 2,3 6,3 

ʉʵʡʙʣ 4,3 2,8 6,5 

 



ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʜʘʥʥʳʝ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʧʝʨʝʥʦʩʷʪ ʫʩʣʦʚʠʷ 

ʟʠʤʦʚʢʠ ʩʦʨʪʘ ɸʣʴʢʘʟʘʨ, ʉʵʡʙʣ, ʋʘʡʪ ʂʫʠʥ (0,3-3,5% ʚʳʧʘʜʘ). ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʫʶ 

ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩ ʚʳʧʘʜʦʤ 16,7% ʧʦʢʘʟʘʣ ʩʦʨʪ ʀʥʜʨʘ. 

 

ʊʘʙʣʠʮʘ 2. ʇʦʨʘʞʝʥʥʦʩʪʴ ʩʦʨʪʦʚ ʠʨʠʩʘ ʛʝʪʝʨʦʩʧʦʨʠʦʟʦʤ 

ʉʦʨʪ 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʙʦʣʝʟʥʠ, % 

ʉʨʝʜʥʠʡ ʙʘʣʣ ʩʪʝʧʝʥʠ 

ʧʦʨʘʞʝʥʥʦʩʪʠ  
ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʂʦʨʦʥʝʡʰʥ 100 2,0 ʚʝʩʴʤʘ ʚʦʩʧʨʠʠʤʯʠʚ 

ʀʥʜʨʘ 100 1,6 ʚʝʩʴʤʘ ʚʦʩʧʨʠʠʤʯʠʚ 

ʋʘʡʪ ʂʫʠʥ 97 1,4 ʫʤʝʨʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚ 

ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ 100 2,3 ʚʝʩʴʤʘ ʚʦʩʧʨʠʠʤʯʠʚ 

ɸʣʴʢʘʟʘʨ 100 1,0 ʫʤʝʨʝʥʥʦ ʫʩʪʦʡʯʠʚ 

ʉʵʡʙʣ  100 0,8 ʫʤʝʨʝʥʥʦ ʫʩʪʦʡʯʠʚ 

 

ʅʦ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ (8,0 ʠ 9,0) ʧʦʟʚʦʣʷʝʪ ʜʘʥʥʳʤ ʩʦʨʪʘʤ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʙʦʣʴʰʦʡ ʚʳʧʘʜ, ʝʞʝʛʦʜʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ. ʉʦʨʪʘ ʠʨʠʩʘ ʩʘʜʦʚʦʛʦ 

ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʛʨʠʙʢʦʚʦʡ ʙʦʣʝʟʥʠ - ʛʝʪʝʨʝʩʧʦʨʠʦʟʫ (ʚʦʟʙʫʜʠʪʝʣʴ Heterosporium grasile Sacc). 

ʇʨʦʚʝʜʝʥʥʘʷ ʛʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʩʠʣʴʥʦ ʧʦʨʘʞʘʶʪʩʷ (ʩʨʝʜʥʠʡ ʙʘʣʣ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ 1,6) ʩʦʨʪʘ ʀʥʜʨʘ (ʪʘʙʣ. 2). ʉʘʤʳʤʠ 

ʫʩʪʦʡʯʠʚʳʤʠ ʷʚʣʷʝʪʩʷ ʩʦʨʪ ʉʵʡʙʣ ʩʦ ʩʨʝʜʥʠʤ ʙʘʣʣʦʤ ʧʦʨʘʞʝʥʠʷ 0,8. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ 

ʷʚʣʷʶʪʩʷ ʫʤʝʨʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ (ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦʨʘʞʝʥʠʷ 1,4) ʠ ʫʤʝʨʝʥʥʦ ʫʩʪʦʡʯʠʚʳʤʠ 

(1,0-0,8). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʨʠʩʦʚ 

ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ (ɸʣʴʢʘʟʘʨ), ʩʨʝʜʥʝʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ (4,8); ʚʳʩʦʢʠʤ (ʂʦʨʦʥʝʡʰʥ), 

ʩʨʝʜʥʠʤ (ʉʵʡʙʣ), ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʥʦʞʝʥʠʷ (ʋʘʡʪ ʂʫʠʥ); ʩʦʨʪʘ ʚʝʩʴʤʘ 

(ʂʦʨʦʥʝʡʰʥ, ʀʥʜʨʘ, ɼʝʧʫʪʘʪ ʅʦʤʙʣʦ) ʠ ʫʤʝʨʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳʝ (ʋʘʡʪ ʂʫʠʥ), ʫʤʝʨʝʥʥʦ 

(ɸʣʴʢʘʟʘʨ, ʉʵʡʙʣ) ʢ ʛʝʪʝʨʦʩʧʦʨʠʦʟʫ. 
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ASSESSMENT OF ECONOMIC AND BIOLOGICAL QU ALITIES OF IRIS 
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The article gives an assessment of the economic and biological qualities of garden iris varieties 

according to qualitative indicators such as: the proportion of plants that fell after overwintering, the 

number of planting units formed by their one "blade," the prevalence of the disease, and the degree 

of resistance. 
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ʋɼʂ 63 

 

ʇʆʅʗʊʀɽ ʆ ʉʆʈʊɽ, ʉʆʈʊʆɺʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʂɸɹɸʏʂɸ ʀ ɽɻʆ 

ɿʅɸʏɽʅʀɽ ʇʈʀ ɺʓɹʆʈɽ ʉʆʈʊʀʄɽʅʊɸ ɼʃʗ ʊʆɺɸʈʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ɻʘʙʠʙʦʚʘ ɽ.ʅ. 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʦʥʷʪʠʝ ʦ ʩʦʨʪʝ, ʩʦʨʪʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʘʙʘʯʢʘ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʚʳʙʦʨʝ ʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ 

ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʨʪ ʠʣʠ ʛʠʙʨʠʜ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʩʦʨʪʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʘʙʘʯʦʢ, ʩʦʨʪʠʤʝʥʪ, ʫʨʦʞʘʡ, ʩʦʨʪʘ 

ʧʦʧʫʣʷʮʠʠ, ʛʠʙʨʠʜ, ʧʘʨʪʝʥʦʢʘʨʧʠʯʝʩʢʠʝ ʩʦʨʪʘ. 

 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʚʦʱʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʏʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʚʦʱʝʚʦʜʩʪʚʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʩʧʝʮʠʘʣʴʥʳʤʠ, ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʩʦʨʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ 

ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʨʪ ʠʣʠ ʛʠʙʨʠʜ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʷ.  

ʉʣʦʚʦ çʩʦʨʪè ʟʘʠʤʩʪʚʦʚʘʥʦ ʠʟ ʬʨʘʥʮʫʟʩʢʦʛʦ ʷʟʳʢʘ (ʬʨ. sorte), ʚ ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʧʘʣʦ ʠʟ ʣʘʪʠʥʩʢʦʛʦ (ʣʘʪ. sorts ð ʨʘʟʥʦʚʠʜʥʦʩʪʴè, çʚʠʜè). ʇʦʜ ʩʦʨʪʦʤ ʧʦʥʠʤʘʶʪ ï 

ʛʨʫʧʧʫ ʨʘʩʪʝʥʠʡ ʦʜʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʤʝʶʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ ʞʝ ʚʠʜʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ [2]. ɺʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʩʦʨʪʘ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʨʦʚ. ɼʘʥʥʳʡ ʩʧʨʦʩ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤ 

ʛʠʙʨʠʜʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʦʨʪʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʧʦʩʦʙʘʤ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ. ɺʳʜʝʣʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʩʦʨʪʦʚ: ʩʦʨʪʘ ʧʦʧʫʣʷʮʠʠ; ʩʦʨʪʘ ʣʠʥʠʠ; ʩʦʨʪʘ ʢʣʦʥʳ; ʩʦʨʪʘ ʛʠʙʨʠʜʳ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ ʩʦʨʪʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʦ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ 

ʛʨʫʧʧʳ ʩʦʨʪʦʚ. ʇʦʥʷʪʠʷ ʛʠʙʨʠʜʘ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʵʪʦ ʙʦʣʝʝ ʫʟʢʦʝ ʠ ʢʦʥʢʨʝʪʥʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʡ ʝʞʝʛʦʜʥʦ ʧʦʣʫʯʘʝʪʩʷ ʩʢʨʝʱʠʚʘʥʠʝʤ ʨʦʜʠʪʝʣʴʩʢʠʭ ʣʠʥʠʡ, 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʩʦʟʜʘʥʥʳʭ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ. ɻʝʪʝʨʦʟʠʩʥʘʷ 

ʩʝʣʝʢʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʠʙʨʠʜʦʚ F1, ʧʦʟʚʦʣʷʝʪ ʚ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʯʝʪʘʥʠʝ ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʦʜʦʣʝʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʧʨʦʩ ʥʘ ʩʝʤʝʥʘ ʛʠʙʨʠʜʦʚ F1 

ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʨʘʩʪʘʝʪ, ʦʜʥʘʢʦ ʥʘ ʨʳʥʢʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʝʤʝʥʘʤʠ 

ʛʦʣʣʘʥʜʩʢʠʭ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʬʠʨʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʷʥ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʳʭ ʦʚʦʱʝʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʥʠʞʘʝʪ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʟʘ ʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʩʝʤʷʥ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʦʩʝʚ[2]. ɺ 

ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʩʚʷʟʘʥ ʩ 



ʟʘʪʨʘʪʘʤʠ. ʇʦʵʪʦʤʫ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʩʪʘʶʪ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʩʦʨʪʦʚ ʠ 

ʛʠʙʨʠʜʦʚ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʤ ʩʦʨʪʠʤʝʥʪʦʤ. 

ʉʦʟʜʘʥʠʝ ʧʘʨʪʝʥʦʢʘʨʧʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʨʘʥʥʶʶ ʧʨʦʜʫʢʮʠʶ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʜʲʝʤʫ ʮʝʥʳ ʥʘ ʜʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ʇʨʠʟʥʘʢ ʧʘʨʪʝʥʦʢʘʨʧʠʠ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʧʣʦʜʳ ʢʘʙʘʯʢʦʚ ʙʦʣʝʝ ʪʝʥʝʚʳʥʦʩʣʠʚʳʤʠ. 

ʇʘʨʪʝʥʦʢʘʨʧʠʯʝʩʢʠʝ ʢʘʙʘʯʢʠ ï ʙʦʣʴʰʘʷ ʨʝʜʢʦʩʪʴ. ʉʧʨʦʩʦʤ ʩʝʛʦʜʥʷ ʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʘʨʪʝʥʦʢʘʨʧʠʯʝʩʢʠʝ ʩʦʨʪʘ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʩʘʤʳʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʂʘʚʠʣʠ F1 ʠ 

ʉʘʥʛʨʫʤ F1 ʬʠʨʤʳ Nunhems [1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʩʦʨʪʠʤʝʥʪ ʢʘʙʘʯʢʘ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʅʦʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʥʝʩʫʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʫʙʦʨʢʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʜʠʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ. 
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The article considers the question of the concept of class, the variety of zucchini and its meaning 

when choosing a variety for commercial production. In obtaining a high yield of good quality, a 

variety or hybrid is of great importance, which determines not only the yield and quality of the 

product, but also the technological parameters of the plant. 
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ɺʃʀʗʅʀɽ ʌʋʅɻʀʎʀɼʆɺ ʅɸ ʈɸɿɺʀʊʀɽ ɺʆɿɹʋɼʀʊɽʃʗ ʂʆʈʅɽɺʆʁ 

ɻʅʀʃʀ ʇʐɽʅʀʎʓ 

ɻʫʩʝʚ ʀ.ɺ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʀ.ɺ. ʄʠʯʫʨʠʥʘ, 

ʧ. ʅʦʚʘʷ ʞʠʟʥʴ  

 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ɺʠʪʘʨʦʩ, ʀʥʰʫʨ ʇʝʨʬʦʨʤ, 

ʄʘʢʩʠʤ, ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʠ ʌʫʥʜʘʟʦʣ ʧʨʦʪʠʚ ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʧʰʝʥʠʮʳ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ï ʛʨʠʙ Bipolaris sorokiniana (Sacc.) Shoem. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʅʘʠʙʦʣʴʰʘʷ (97,6 ï 99,2 %) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ 

ʫ ʧʨʝʧʘʨʘʪʦʚ ɺʠʪʘʨʦʩ ʠ ʀʥʰʫʨ ʇʝʨʬʦʨʤ. ʆʩʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʥʠʞʘʣʠ ʨʘʟʚʠʪʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 70,1 ï 89,0 %. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʢʦʨʥʝʚʘʷ ʛʥʠʣʴ, ʛʨʠʙ Bipolaris sorokiniana (Sacc.) Shoem, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʰʝʥʠʮʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ.  

 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɽʸ ʟʝʨʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘ ʧʠʱʝʚʳʝ, ʪʘʢ ʠ ʬʫʨʘʞʥʳʝ ʮʝʣʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʧʰʝʥʠʮʳ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʦ ʝʛʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʇʝʨʚʳʝ ʩʚʷʟʘʥʳ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʪʦʨʳʝ ï ʩ ʧʦʨʘʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ 

ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠ ʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ. ʆʥʠ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚ. ʆʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʨʠʙ Bipolaris 

sorokiniana (Sacc.) Shoem. ʅʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʜʘʥʥʳʡ ʧʘʪʦʛʝʥ ʚʳʟʳʚʘʝʪ ʦʙʳʢʥʦʚʝʥʥʫʶ 

ʢʦʨʥʝʚʫʶ ʛʥʠʣʴ [1]. ʈʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʧʦʨʘʞʘʶʪʩʷ ʵʪʠʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʚ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʧʨʦʨʦʩʪʢʠ ʚʳʨʘʩʪʘʶʪ ʠʩʢʨʠʚʣʸʥʥʳʤʠ, 

ʚʤʝʩʪʦ ʥʝʩʢʦʣʴʢʠʭ ʢʦʨʝʰʢʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʣʠʰʴ ʦʜʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ ʯʘʩʪʦ 

ʛʠʙʥʫʪ. ʂʦʛʜʘ ʟʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʟʜʥʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʠʙʘ ʩ ʢʦʨʥʝʡ ʥʘ ʧʨʠʢʦʨʥʝʚʫʶ ʯʘʩʪʴ ʩʪʝʙʣʷ ʠ ʣʠʩʪʴʷ. ʅʘ ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʫʜʣʠʥʸʥʥʳʝ ʪʸʤʥʦ-ʙʫʨʳʝ ʧʷʪʥʘ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʟʚʝʩʪʥʦ ʢʘʢ 

ʪʸʤʥʦ-ʙʫʨʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʟʣʘʢʦʚ. ɺʦʟʙʫʜʠʪʝʣʴ ʯʘʩʪʦ ʧʦʨʘʞʘʝʪ ʢʦʣʦʩ ʠ ʟʝʨʥʦ ʧʰʝʥʠʮʳ. ʇʨʠ 

ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʩʝʤʝʥʘʭ ʚ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʷ ʟʘʨʦʜʳʰʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʸʤʥʦʝ 

ʧʷʪʥʦ (ʯʸʨʥʳʡ ʟʘʨʦʜʳʰ). ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʘʪʦʛʝʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʠʜʠʡ. ɿʘʨʘʟʥʦʝ ʥʘʯʘʣʦ ʛʨʠʙʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʟʝʨʥʝ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʠ 

ʩʪʝʨʥʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʟʜʦʨʦʚʣʝʥʠʶ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʰʝʥʠʮʳ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʦʢʘʟʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʦʪʠʚ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ, ʚʳʟʳʚʘʝʤʦʡ ʛʨʠʙʦʤ Bipolaris sorokiniana. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʢʨʠʥʠʥʛʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʷ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʧʰʝʥʠʮʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʠʨʦʥʦʚʩʢʘʷ 808. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 



ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʫʣʦʥʥʦʛʦ ʤʝʪʦʜʘ. ɺʩʝ ʨʘʙʦʪʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ [2]. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʳʪʳʚʘʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ, ʚʳʟʳʚʘʝʤʦʡ ʛʨʠʙʦʤ Bipolaris sorokiniana (ʪʘʙʣʠʮʘ 1). 

ʅʦ ʚʩʸ ʞʝ, ʫ ʥʝʢʦʪʦʨʳʭ ʬʫʥʛʠʮʠʜʦʚ ï ɺʠʪʘʨʦʩ ʠ ʀʥʰʫʨ ʇʝʨʬʦʨʤ, ʚʝʣʠʯʠʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʣʘ 99,2 ʠ 97,6 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʧʘʨʘʪ ʄʘʢʩʠʤ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʥʘʭʦʜʠʣʩʷ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ. ʆʥ ʩʥʠʞʘʣ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʥʘ 89,0 %. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʠ ʌʫʥʜʘʟʦʣ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʠ ʩʦʩʪʘʚʠʣʘ 

70,1 ï 79,5 %.  

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʚʳʟʳʚʘʝʤʦʡ ʛʨʠʙʦʤ Bipolaris sorokiniana  

 ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ɺʠʪʘʨʦʩ ɺʉʂ, 3 ʣ/ʪ 0,5 99,2 

ʀʥʰʫʨ ʇʝʨʬʦʨʤ ʂʉ, 0,5 ʣ/ʪ 1,5 97,6 

ʄʘʢʩʠʤ ʂʉ, 2 ʣ/ʪ 7,0 89,0 

ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʂʉ, 0,25 ʣ/ʪ 13,0 79,5 

ʌʫʥʜʘʟʦʣ ʉʇ, 3 ʢʛ/ʪ 19,0 70,1 

ʂʦʥʪʨʦʣʴ 63,5 - 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʨʠʙ Bipolaris sorokiniana (Sacc.) 

Shoem. ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʬʫʥʛʠʮʠʜʳ ï ɺʠʪʘʨʦʩ ʠ ʀʥʰʫʨ 

ʇʝʨʬʦʨʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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INFLUENCE OF FUNGICI DES ON THE DEVELOPME NT OF WHEAT ROOT 

ROT PATHOGEN  

Gusev I.V. 

Middle Russian branch FSSI ñI.V. Michurin FSCò, v. Novaya zhizn. 

 

The biological effectiveness of the fungicides Vitaros, Inshur Perform, Maxim, Premis Dvesti and 

Fundazol against common wheat root rot was evaluated. The pathogen of the disease is the fungus 

Bipolaris sorokiniana (Sacc.) Shoem. Studies were conducted on an artificial infectious background. 

The greatest (97,6 ï 99,2 %) efficiency was observed as preparations of Vitaros and Insur Perform. 

The remaining funds reduced the development of the disease by 70,1 ï 89,0 %. The results obtained 



can be used in production conditions. 

Key words: fungicides, root rot, fungus Bipolaris sorokiniana (Sacc.) Shoem., biological efficiency, 

wheat, artificial infectious background. 

 

 

  



ʋɼʂ 63  

 

ɺʃʀʗʅʀɽ ʌʋʅɻʀʎʀɼʆɺ ʅɸ ʈɸɿɺʀʊʀɽ ɺʆɿɹʋɼʀʊɽʃʗ ʌʋɿɸʈʀʆɿʅʓʍ 

ɿɸɹʆʃɽɺɸʅʀʁ ʇʐɽʅʀʎʓ 

ʂʦʨʘʙʝʣʴʩʢʘʷ ʆ.ʀ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʀ.ɺ. ʄʠʯʫʨʠʥʘ, 

ʧ. ʅʦʚʘʷ ʞʠʟʥʴ 

 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʘ Fusarium 

proliferatum. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ (100 %) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ɸʢʘʥʪʦ ʇʣʶʩ, ɸʤʠʩʪʘʨ ʕʢʩʪʨʘ, ɿʘʥʪʘʨʘ, ʀʥʧʫʪ, ʄʘʛʥʝʣʣʦ ʠ 

ʆʩʠʨʠʩ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʪʘʣʴʥʳʭ ʬʫʥʛʠʮʠʜʦʚ (ʉʦʣʠʛʦʨ, ɸʣʴʪʦ ʊʫʨʙʦ, ɸʙʨʫʩʪʘ ʠ ɸʙʘʢʫʩ 

ʋʣʴʪʨʘ) ʙʳʣʘ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ 61,7 ï 91,7 %. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʛʨʠʙ Fusarium proliferatum, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ.  

 

ɻʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. ʅʘ ʧʰʝʥʠʮʝ ʛʨʠʙʳ ʨʦʜʘ Fusarium ʚʳʟʳʚʘʶʪ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʠ ʬʫʟʘʨʠʦʟ 

ʢʦʣʦʩʘ. ʇʦʩʣʝʜʥʝʝ ʠʟ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʥʦʩʠʪ ʥʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ, ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ ʩʨʝʜʥʝʡ 

ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʬʫʟʘʨʠʦʟ ʢʦʣʦʩʘ ʠ ʟʝʨʥʘ ʪʦʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚ. ʅʦ 

ʟʜʝʩʴ ʟʘʙʦʣʝʚʘʥʠʝ ʥʦʩʠʪ ʩʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʳʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʨʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

[1,2,3]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ 

ʧʰʝʥʠʮʳ ʠ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ 

ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʦʛʨʘʥʠʯʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ. ʅʦ ʥʝ ʚʩʝ ʦʥʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ʏʘʩʪʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʬʫʥʛʠʮʠʜʳ ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʪʠʚ ʜʨʫʛʠʭ ï ʥʠʟʢʫʶ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ 

ʜʘʥʥʳʡ ʚʦʧʨʦʩ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʪʠʚ ʛʨʠʙʘ Fusarium proliferatum ï ʦʜʥʦʛʦ ʠʟ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ ʟʝʨʥʘ ʠ 

ʢʦʣʦʩʘ ʧʰʝʥʠʮʳ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ. ɼʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ. ɽʛʦ ʩʫʱʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ, ʠʟ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ ʛʦʪʦʚʠʣʠ ʚʦʜʥʫʶ 

ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʥʘʥʦʩʠʣʠ 0,5 ʤʣ 

ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʛʨʠʙʘ ʠ 0,5 ʤʣ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɺ ʢʦʥʪʨʦʣʝ 

ʚʤʝʩʪʦ ʬʫʥʛʠʮʠʜʘ ʥʘʥʦʩʠʣʠ ʩʪʝʨʠʣʴʥʫʶ ʚʦʜʫ. ʉʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ ʠ ʬʫʥʛʠʮʠʜʘ ʩʤʝʰʠʚʘʣʠ ʠ 

ʨʘʩʧʨʝʜʝʣʷʣʠ ʩʪʝʢʣʷʥʥʳʤ ʰʧʘʪʝʣʝʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ. ʏʘʰʢʠ ʇʝʪʨʠ 

ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʪʨʦʝ ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʪʦʛʦ 

ʩʨʦʢʘ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Fusarium proliferatum. ɺʩʝ 

ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ [4]. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʳʪʳʚʘʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʦʙʣʘʜʘʣʠ 

ʥʝʦʜʠʥʘʢʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʘ Fusarium proliferatum. ʇʦʣʥʦʩʪʴʶ (ʥʘ 100 

%) ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʬʫʥʛʠʮʠʜʳ ɸʢʘʥʪʦ ʇʣʶʩ, ɸʤʠʩʪʘʨ ʕʢʩʪʨʘ, ɿʘʥʪʘʨʘ, 

ʀʥʧʫʪ, ʄʘʛʥʝʣʣʦ ʠ ʆʩʠʨʠʩ. ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ (91,7 %) ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ɸʙʘʢʫʩ 



ʋʣʴʪʨʘ. ʌʫʥʛʠʮʠʜʳ ʉʦʣʠʛʦʨ, ɸʣʴʪʦ ʊʫʨʙʦ ʠ ɸʙʨʫʩʪʘ ʦʢʘʟʘʣʠ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʦʣʦʥʠʡ ʛʨʠʙʘ. ʀʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 67,1; 76,7 ʠ 77,4 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʨʠʙ Fusarium proliferatum ʦʙʣʘʜʘʝʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʥʝʢʦʪʦʨʳʤ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʬʫʥʛʠʮʠʜʳ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʝʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ.  
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EFFECT OF FUNGICIDES ON THE PATH OGEN OF FUSARIUM DISEASES OF 

WHEAT  

Korabelskaya O.I.  

Middle Russian branch FSSI ñI.V. Michurin FSCò 

 

The biological effectiveness of fungicides against the fungus Fusarium proliferatum was evaluated. 

The highest (100 %) was effectiveness in the experimental variants, where the drugs Acanto Plus, 

Amistar Extra, Zantara, Input, Magnello and Osiris were used. The efficacy of other fungicides 

(Soligor, Alto Turbo, Abrusta and Abakus Ultra) was lower and amounted to 61,7 ï 91,7 %. The agar 

plate method was used in the experiments. 

Key words: fungicides, fungus Fusarium proliferatum, biological efficiency, agar plate method. 
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ʇʈʀʄɽʅɽʅʀɽ ʉʀʈʆʇɸ ʀɿ ʈɸɿʃʀʏʅʆɻʆ ʇʃʆɼʆɺʆ-ʗɻʆɼʅʆɻʆ ʉʓʈʔʗ 

ʇʈʀ ʇʈʆʀɿɺʆɼʉʊɺɽ ʊɺʆʈʆɾʅʆɻʆ ʂʈɽʄ-ɼɽʉɽʈʊɸ 

ʇʨʘʚʜʠʥʘ ʉ.ɸ. 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʢʘʯʝʩʪʚʦ 

ʪʚʦʨʦʞʥʦʛʦ ʢʨʝʤ-ʜʝʩʝʨʪʘ. ɹʳʣʘ ʧʨʦʠʟʚʝʜʸʥ ʢʨʝʤ-ʜʝʩʝʨʪ ʩ ʨʘʟʥʳʤʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʤʠ 

ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʘʨʠʘʥʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ 

ʦʧʳʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʤ-ʜʝʩʝʨʪ, ʪʚʦʨʦʛ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ, ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ʄʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʨʝʜʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʠʱʝʚʳʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [1]. ʉʝʛʦʜʥʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʠʷʪʥʳʤ ʚʢʫʩʦʤ. ʇʦʵʪʦʤʫ 

ʦʙʲʝʢʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-ʜʝʩʝʨʪ ʩ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʤ 

ʥʘʧʦʣʥʠʪʝʣʝʤ, ʪʘʢ ʢʘʢ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʪʚʦʨʦʛʘ ʠ ʥʝʞʥʳʡ ʷʛʦʜʥʳʡ 

ʚʢʫʩ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʩʠʨʦʧʦʚ ʠʟ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʢʘʯʝʩʪʚʦ 

ʪʚʦʨʦʞʥʦʛʦ ʢʨʝʤʘ-ʜʝʩʝʨʪʘ. 

ʊʚʦʨʦʞʥʳʡ ʢʨʝʤ-ʜʝʩʝʨʪ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè ʚ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪʘʭ: ʢʦʥʪʨʦʣʴ (ʙʝʟ 

ʥʘʧʦʣʥʠʪʝʣʷ), ʩ ʩʠʨʦʧʦʤ ʰʠʧʦʚʥʠʢʘ, ʚʠʰʥʠ, ʢʣʫʙʥʠʢʠ ʠ ʤʘʣʠʥʳ (10% ʦʪ ʤʘʩʩʳ ʩʳʨʴʷ). ʇʦʩʣʝ 

ʚʳʨʘʙʦʪʢʠ ʤʳ ʧʨʦʚʝʣʠ ʜʝʛʫʩʪʘʮʠʶ ʩʨʝʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʉʘʤʘʨʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʙʘʣʣʳ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʳʭ ʢʨʝʤ-ʜʝʩʝʨʪʦʚ. 

 

ʊʘʙʣʠʮʘ 1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʢʨʝʤ-ʜʝʩʝʨʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʠ ʩ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʤʠ ʩʠʨʦʧʘʤʠ, ʚ ʙʘʣʣʘʭ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɺʥʝʰʥʠʡ ʚʠʜ ʎʚʝʪ ʂʦʥʩʠʩʪʝʥʮʠʷ ɿʘʧʘʭ ʠ ʚʢʫʩ ʉʨʝʜʥʠʡ ʙʘʣʣ 

ʢʦʥʪʨʦʣʴ (ʙʝʟ 

ʩʠʨʦʧʘ) 

5 

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

5  

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

5 

(ʦʯʝʥʴ ʥʝʞʥʘʷ) 

5 

(ʦʯʝʥʴ ʘʨʦʤʘʪʥʳʡ ʠ 

ʦʯʝʥʴ ʚʢʫʩʥʳʡ) 

5 

(ʦʯʝʥʴ ʭʦʨʦʰʠʡ) 

ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-

ʜʝʩʝʨʪ ʩ ʩʠʨʦʧʦʤ 

ʰʠʧʦʚʥʠʢʘ 10% 

5 

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

4  

(ʢʨʘʩʠʚʳʡ) 

5 

(ʦʯʝʥʴ ʥʝʞʥʘʷ) 

5 

(ʦʯʝʥʴ ʘʨʦʤʘʪʥʳʡ ʠ 

ʦʯʝʥʴ ʚʢʫʩʥʳʡ) 

5 

(ʦʯʝʥʴ ʭʦʨʦʰʠʡ) 

ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-

ʜʝʩʝʨʪ ʩ ʩʠʨʦʧʦʤ 

ʚʠʰʥʠ 10% 

4 

(ʢʨʘʩʠʚʳʡ) 

4  

(ʢʨʘʩʠʚʳʡ) 

5 

(ʦʯʝʥʴ ʥʝʞʥʘʷ) 

4 

(ʘʨʦʤʘʪʥʳʡ ʠ 

ʚʢʫʩʥʳʡ) 

4 

(ʭʦʨʦʰʠʡ) 

ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-

ʜʝʩʝʨʪ ʩ ʩʠʨʦʧʦʤ 

ʢʣʫʙʥʠʢʠ 10% 

5 

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

5 

 (ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

4 

(ʥʝʞʥʘʷ) 

5 

(ʦʯʝʥʴ ʘʨʦʤʘʪʥʳʡ ʠ 

ʦʯʝʥʴ ʚʢʫʩʥʳʡ) 

5 

(ʦʯʝʥʴ ʭʦʨʦʰʠʡ) 

ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-

ʜʝʩʝʨʪ ʩ ʩʠʨʦʧʦʤ 

ʤʘʣʠʥʳ 10% 

5 

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

5  

(ʦʯʝʥʴ 

ʢʨʘʩʠʚʳʡ) 

4 

(ʥʝʞʥʘʷ) 

5 

(ʦʯʝʥʴ ʘʨʦʤʘʪʥʳʡ ʠ 

ʦʯʝʥʴ ʚʢʫʩʥʳʡ) 

5 

(ʦʯʝʥʴ ʭʦʨʦʰʠʡ) 

 



ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʪʚʦʨʦʞʥʦʛʦ ʢʨʝʤ-

ʜʝʩʝʨʪʘ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʉʘʤʘʨʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʝʤ-ʜʝʩʝʨʪʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʊʋ 9222-003-00427879-05 çʂʨʝʤ-

ʜʝʩʝʨʪʳ ʠ ʤʘʩʩʳ ʪʚʦʨʦʞʥʳʝè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [2].  

 

ʊʘʙʣʠʮʘ 2. ʌʠʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʢʨʝʤ-ʜʝʩʝʨʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʯʰʠʤ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʷʚʣʷʝʪʩʷ ʪʚʦʨʦʞʥʳʡ ʢʨʝʤ-ʜʝʩʝʨʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʠʨʦʧʘ ʰʠʧʦʚʥʠʢʘ 10%. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ 

ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʚʥʝʰʥʠʤ ʚʠʜʦʤ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʨʝʜʠʭʠʥ, ʉ. ɸ. ʊʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ [ʊʝʢʩʪ] / ʉ.ɸ. ɹʨʝʜʠʭʠʥ, 
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ʢʠʩʣʦʪ
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(Áʊ) 
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(ʙʝʟ 

ʩʠʨʦʧʘ) 

 

ʥʝ 
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ʥʝ 
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APPLICATION OF SYRUP  FROM VARIOUS FRUIT AND BERRY RAW 

MATERIALS IN THE PRO DUCTION OF COTTAGE C HEESE CREAM DESSERT 

Pravdina S.A. 

Samara state agrarian University, Samara 

 

This work is devoted to the study of the influence of fruit and berry raw materials on the quality of 

cottage cheese cream dessert. A cream dessert with different fruit and berry fillers was produced, 

after which the variants were examined for organoleptic and physico-chemical quality indicators, 

and the best variant of the experiment was selected based on the results of the research. 

Key words: cream dessert, cottage cheese, fruit and berry filler, research. 
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ɺʃʀʗʅʀɽ ʇʈʆʈʆʑɽʅʅʆɻʆ ɿɽʈʅɸ ʇʐɽʅʀʎʓ ʅɸ ʂɸʏɽʉʊɺʆ 

ʂɽʌʀʈʅʆɻʆ ʅɸʇʀʊʂɸ 

ʇʨʘʚʜʠʥʘ ʉ.ɸ. 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʬʠʨʥʦʛʦ ʥʘʧʠʪʢʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʢʝʬʠʨ, ʥʘʧʠʪʦʢ, ʟʝʨʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ʇʦʣʴʟʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʟʥʘʯʠʪʝʣʴʥʘ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʚ ʧʦʣʥʦʮʝʥʥʦʤ ʢʘʣʴʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʨʘʙʦʪʳ ʥʝʨʚʥʦʡ, ʢʦʩʪʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚ ʙʝʣʢʝ. ʅʦ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ï 

ʵʪʦ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ, ʧʦʜʘʚʣʷʶʱʠʝ ʛʥʠʣʦʩʪʥʳʝ ʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʪʨʘʚʣʷʶʱʠʝ ʦʨʛʘʥʠʟʤ [1]. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʥʘ ʢʘʯʝʩʪʚʦ ʢʝʬʠʨʥʦʛʦ ʥʘʧʠʪʢʘ. 

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʷʪʠ ʚʘʨʠʘʥʪʘʭ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ) ʠ ʢʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5%, 10%, 15% ʠ 20% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʪ ʤʘʩʩʳ ʩʳʨʴʷ. ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ (ʧʨʠ ʧʦʤʦʱʠ ʜʝʛʫʩʪʘʮʠʠ ʩʨʝʜʠ 7 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-

ʵʢʩʧʝʨʪʦʚ) ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ). ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʛʫʩʪʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʢʝʬʠʨʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʧʨʦʨʦʱʝʥʥʳʤ ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ 

ɼʝʛʫʩʪʠʨʫʝʤʳʡ ʧʨʦʜʫʢʪ  ɺʢʫʩ  ɿʘʧʘʭ  ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʢʝʬʠʨʥʦʛʦ 

ʥʘʧʠʪʢʘ  

ɺʥʝʰʥʠ

ʡ ʚʠʜ  

ʉʨʝʜʥʠʡ 

ʙʘʣʣ  

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ (ʢʦʥʪʨʦʣʴ)  

ʭʦʨʦʰʦ  

(4,25)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,75)  

ʦʯʝʥʴ ʭʦʨʦʰʦ  

(4,5)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,75)  

ʭʦʨʦʰʦ 

(18,25)  

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 5% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ  

ʭʦʨʦʰʦ  

(4,0)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ (4,5)  

ʭʦʨʦʰʦ  

(4,0)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,75)  

ʭʦʨʦʰʦ 

(17,25)  

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 10% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ  

ʭʦʨʦʰʦ  

(4,0)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,75)  

ʦʯʝʥʴ ʭʦʨʦʰʦ  

(4,5)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,5)  

ʭʦʨʦʰʦ  

(17,75)  

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 15% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ 

(4,75)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ 

(4,75)  

ʦʯʝʥʴ ʭʦʨʦʰʦ  

(4,75)  

ʭʦʨʦʰʦ  

(4,25)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ 

(18,5)  

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 20% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ  

(4,5)  

ʦʯʝʥʴ 

ʭʦʨʦʰʦ (4,5)  

ʦʯʝʥʴ ʭʦʨʦʰʦ  

(4,75)  

ʭʦʨʦʰʦ  

(4,25)  

ʭʦʨʦʰʦ  

(18)  

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʆʉʊ 

31454-2012 çʂʝʬʠʨ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [2]. 



ʊʘʙʣʠʮʘ 2. ʌʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʝʬʠʨʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʧʨʦʨʦʱʝʥʥʳʤ  

ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ  

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʊʠʪʨʫʝʤʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, Áʊ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ, % 

ʅʦʨʤʘ ʧʦ ɻʆʉʊ 31454-2012 85-120 ʅʝ ʙʦʣʝʝ 2,5 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ 

90 2,4 

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 5% ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ 

104 2,4 

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 10% ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ 

110 2,4 

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 15% ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ 

115 2,4 

ʂʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ 20% ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ  

117 2,4 

 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ ʩʪʘʣ ʢʝʬʠʨʥʳʡ ʥʘʧʠʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 15% 

ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʙʨʘʣ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʘʣʣʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʝʛʫʩʪʘʮʠʠ ʠ ʠʤʝʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʪʚʝʯʘʶʱʠʝ ʥʦʨʤʘʤ ɻʆʉʊ 31454-2012 

çʂʝʬʠʨ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 
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INFLUENCE OF SPROUTED WHEAT GRAIN  ON THE QUALITY 

OF KEFIR  DRINK  

Pravdina S. A. 

Samara state agrarian University, Samara 

 

The article considers the possibility of using sprouted wheat grains in the production of kefir drinks, 

as well as the effect of an additional component on the organoleptic and physical and chemical 

parameters of the finished product 

Key words: wheat, yogurt, beverage, grain, investigation. 
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CULTIVATION AND A PI ECE OF ADVICE ON ARO MATIC TOBACCO SORTS 

IN THE CONDITION OF NAKHCHIVAN AUTONOMOU S REPUBLIC 

Seyidzade G.H. 

Institute of Bioresources ANAS of Nakhchivan Branch  

 

The land-climate condition of Nakhchivan Autonomous Republic is available for tobacco growing 

and regarding it this land area is considered a traditional tobacco region. In the condition of the 

autonomous republic the true choice of land areas, implementation of intensive cultivation 

technology completely, gathering the product in time and drying are the most important conditions 

to get high productive and quality product.  

In the long investigation we have studied the main cultivation factors in the land climate condition of 

of Nakhchivan Autonomous Republic which includes the norm of nitrogen fertilizer, food area, cut of 

flower group ets. That affect the productivity and quality of Samsun-155, Zagatala-Dubeki and 

American-2 aromatic tobacco sorts. Accordingly it was discovered that the doze increase of nitrogen 

fertilizer, widening of food area influence on early blossom of tobacco sorts. The proved practice 

once again shows that the cut of blossom group at the beginning and blossoming increases 

productivity and quality of product positively.  

Key words: tobacco, aromatic sorts, productivity, quality, fertilizer, feeding area 

 

One of the long term plans of agrarian sector in Nakhchivan Autonomous Republic is tobacco 

growing which depends on rational organization of peasant-farmer economy due to the market 

relations, rice of farming culture, implementation of sowing circle, correct cultivation system of land, 

rational use of mineral and organic fertilizers, pests and disease persistent and also high quality 

aromatic tobacco sort cultivation respectively. Today it is advisable to widen the area of aromatic 

with high quality tobacco sorts included to botanic kind by farmers answering the requirements of 

world standards. For producing expensive and high quality tobacco raw material capable to meet 

international standards and easily challenge the world market and providing the demand of local 

industry it is necessary to cultivate the tobacco due to modern agro technique and involve the 

advanced achievements of science to tobacco growing.  

It is clear that the tobacco plant is one of the wide spread agriculture plants cultivated not for 

feeding. Almost everywhere tobacco and tobacco manufactured products are actively used all over 

the world. Since long standing period people have been cultivating this plant for the purpose to smoke. 

As this plant has direct damage and harm to human health all scientific research Institution and 

cigarette producing entities try to minimalize the harm of this product respectively.  

For the purpose to develop tobacco production and processing industry to alter traditional 

tobacco sorts with aromatic and high quality new sorts capable to answer industrial demand is one of 

the prioritet branches in our country. Although even before the mentioned aromatic and expensive 

sorts of tobacco were widely cultivated but in this land climate condition their biological and economy 

properties were not considered scientifically. That time the accepted agro technique service to non-

aromatic large leave sorts was also involved to aromatic sorts formally and as a result low quality 

product was taken. No secret that the same botanic sort of plant demands individual and different 

cultivation in different land climate condition and in its turn it yields different quality of product. It 

is undeniable to use of high quality tobacco in farming economy which exists in the world tobacco 

system is rather urgent for productivity increase. Thus in different regions of Azerbayjan which in 



Nakhchivan Autonomous Republic it is necessary to engage to cultivation the aromatic tobacco sorts 

with high quality and sugar, rich with ether and tar substances, with normal protein and nicotine 

intensively and also selection of suitable cultivation agro technique is actual presently.  

Despite large leave tobacco sorts aromatic tobacco aromatic tobacco sorts can easily conform 

to the land climate circumstance and also it demands little labor in cultivation. The demand to 

fertilizers, especially to nitrogen is less and it is too available for the environmental protection. This 

kind of tobacco has advantage in comparison with large leave tobaccos for the amount of nicotine 

and proteins having quality in smoking, for its tender shoot leaves, for its high commodity output, for 

the high purchasing price respectively [1, s. 48-56; 2, s. 42-45]. 

. Secondly, these sorts grow better in the dry and hot climate condition. Accordingly our 

investigations have been focused to this aspect to widen the cultivation areas of this sort and supply 

the industry with aromatic and high quality tobacco stuff.  

Three kinds of aromatic tobacco differed for their sort types and origin have been attracted to 

investigation (They are better known specific sorts as:Samsun-155, Zagatala-Dubeki and American-

2). The leave spaces of all three sorts engaged to investigation was calculated according to table 

ñʇʣʦʱʘʜʝʡ ʪʘʙʘʯʥʳʭ ʣʠʩʪʴʝʚò by F.P.Qubenko [4, s. 8-22]. Also the methodic instructions by 

V.A.Dospekhov çʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘè was perfectly studied and used [5, s. 248-256]. 

In the proces of investigation our key aims included: to learn the availability of these sorts in 

the grey lands condition of Nakchivan Autonomous Republic, their biological and economy 

properties separately and in complex, amount of nitrogen fertilizer in the food industry due to P120 

K100 (correspovding to 70x15, 70x20, 70x25 sm) inclluding the norms (N30, N45, N60) for tobacco 

growing, productivity, commodity output, influence to quality and comparative characteristics and 

finally offering the farmers very productive tobacco sorts and their cultivation methodology. For the 

purpose to achieve our goal all tasks to have been focused to the matter were completely realized.  

Depending on the influence of environmental issue bio morphological and economy 

properties of aromatic tobacco sorts have been investigated; agrochemical features of the lands under 

investigation, different amount of nitrogen fertilizer depending on food area (70x15, 70x20, 70x25 

sm) in the example of P120 K100 due to different norms (N30, N45, N60). At the same time its affect to 

aromatic tobacco sorts growing, blossoming, productivity, commodity output and chemical 

composition were throughly studied; main coltivating factors, such as;cut of blossom groups 

depending on food area and different norms of nitrogen fertilizer (25 %, 50 %) and its affect to 

productivity, commodity output and chemical composition; inclusively the economic efficiency of 

product was calculated and the most effective agro technical measures and tobacco sorts were advised 

to farmers and peasant economy [3, s. 1-22]. 

Advices: For the purpose to grow and cultivate aromatic tobacco in farming and peasants 

economy, to inspeed the term of its growth, to make better the quality, to improve productivity to 

supply with nitrogen fertilizer in amount 45-60 kq in the example of P120 K100 for getting high quality 

commotity (I-II sorts) from aromatic tobacco sorts as Samsun-155 in 70x25 sm food area, Fon+N45, 

Zagatala-Dubeki and Amerikan-2 sorts in 70x-20 sowing scheme Fon+N45 fertilizer norm should be 

given; and also for the purpose to increase aromatic tobacco sorts productivity and commodity output 

it is advisable to cut off their 25% flowers during blossoming.  
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ʂʋʃʔʊʀɺʀʈʆɺɸʅʀɽ ʀ ʏɸʉʊʔ ʉʆɺɽʊɸ ʇʆ ɸʈʆʄɸʊʀʏɽʉʂʀʄ ʉʆʈʊɸʄ 

ʊɸɹɸʂɸ ɺ ʋʉʃʆɺʀʗʍ ʅɸʍʏʓɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ 

ʉʝʠʜʟʘʜʝ ɻ. 

ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʅʘʭʠʯʝʚʘʥʴ 

 

ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʘʙʘʢʘ, ʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʦʪ ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʩʯʠʪʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʪʘʙʘʯʥʳʤ ʨʝʛʠʦʥʦʤ ɺ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʧʦʣʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʩʙʦʨ 

ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʩʫʰʢʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʭʦʜʝ ʜʣʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʥʦʨʤʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, ʩʨʝʟ ʮʚʝʪʦʯʥʳʭ 

ʛʨʫʧʧ ʠ ʜʨ. ʕʪʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʦʨʪʦʚ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʪʘʙʘʢʘ 

ʉʘʤʩʫʥ-155, ɿʘʛʘʪʘʣʘ-ɼʫʙʝʢʠ ʠ ɸʤʝʨʠʢʘʥ-2. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʟʦʥʳ ʧʠʪʘʥʠʷ ʚʣʠʷʶʪ ʥʘ ʨʘʥʥʝʝ ʮʚʝʪʝʥʠʝ 

ʩʦʨʪʦʚ ʪʘʙʘʢʘ. ɼʦʢʘʟʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʝʱʝ ʨʘʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʟ ʛʨʫʧʧʳ ʮʚʝʪʝʥʠʷ ʚ ʥʘʯʘʣʝ 

ʠ ʮʚʝʪʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʙʘʢ, ʘʨʦʤʘʪʥʳʝ ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʫʜʦʙʨʝʥʠʝ, ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʝ. 

  



ʋɼʂ 63 

 

ʆɹʔɪʄʅɸʗ ʄɸʉʉɸ ʀ ʇʆʈɿʅʆʉʊʔ, ɸ ʊɸʂɾɽ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ ʄɸʐɸ 

ʇʈʀ ʆʉʅʆɺʅʆʁ ʆɹʈɸɹʆʊʂɽ ʇʆʏɺʓ ʇʆʉʃɽ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ 

ʍʘʩʘʥʦʚʘ ʌ.ʄ., ʍʘʩʘʥʦʚ ʄ.ʄ., ʄʘʚʣʷʥʦʚ ɼ.ʈ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ, ʊʘʰʢʝʥʪ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʦʩʚʦʙʦʞʜʝʥʥʦʡ ʦʪ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ, ʨʘʟʣʦʞʝʥʠʝ 

ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʘʰʘ. 

 

ɺʢʣʶʯʝʥʠʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʩʭʝʤʫ ʩʝʚʦʦʙʦʨʦʪʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʩʣʫʞʠʣʦ 

ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʦʪʢʦ 

ʨʦʪʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʧʦʩʝʚʘ ʭʣʦʧʯʘʪʥʠʢ-ʧʰʝʥʠʮʘ-ʧʦʚʪʦʨʥʘʷ ʢʫʣʴʪʫʨʘ, ʚ ʤʝʩʪʦ ʩʭʝʤʳ 

ʩʝʚʦʦʙʦʨʦʪʘ ʭʣʦʧʯʘʪʥʠʢ-ʣʶʮʝʨʥʘ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ 

ʪʘʢʞʝ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʩʥʦʚʥʳʭ, ʥʦ ʠ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ. 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʝʸ ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʚʩʭʦʜʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʣʫʯʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ, ʫʣʫʯʰʝʥʠʶ ʝʸ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʌ.ɸ.ʉʦʢʦʣʦʚ (1948) ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʙʦʣʴʰʦʤ ʟʥʘʯʝʥʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ, ʧʨʠ ʵʪʦʤ ʧʦʯʚʘ ʪʦ ʧʨʦʤʝʨʟʘʝʪ, ʪʦ ʦʪʪʘʠʚʘʝʪ, 

ʚ ʛʣʳʙʘʭ ʧʦʯʚʳ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ, ʦʥʠ ʨʘʩʢʘʣʳʚʘʶʪʩʷ, ʠ ʧʦʯʚʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʄ.ʊʦʰʙʦʣʪʘʝʚ, ɸ.ʊʫʭʪʘʢʫʟʠʝʚ (2011) ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʟʝʤʣʷʭ, ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ 

ʦʟʠʤʳʭ-ʢʦʣʦʩʦʚʳʭ, ʦʧʦʟʜʘʥʠʝ ʣʝʪʥʝʡ ʚʩʧʘʰʢʠ ʥʘ 1-2 ʜʥʷ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚ ʣʘʛʠ ʩ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʝʸ ʟʘʪʚʝʨʜʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʷʚʣʝʥʠʶ ʛʣʳʙʠʩʪʳʭ ʪʚʝʨʜʳʭ ʢʦʤʢʦʚ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʝʨʝʜ ʩʝʚʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʘ 

ʛʦʨʶʯʝ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʚʳʰʝʥʠʷ ʪʨʫʜʦʚʳʭ ʠ ʜʨʫʛʠʭ ʟʘʪʨʘʪ.  

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʳʪʘʭ ʫʯʸʥʳʤʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʯʝʨʝʜʫʶʱʝʡ ʩʭʝʤʳ ʧʦʩʝʚʘ, ʟʘ ʩʯʸʪ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʪʠʧʠʯʥʳʭ 

ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ.  

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʚʩʧʘʰʢʠ ʥʘ ʧʦʣʷʭ, ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 

ʧʨʠ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʠ ʩʧʦʩʦʙʘʭ, ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ ʪʠʧʠʯʥʳʭ ʩʝʨʦʟʝʤʥʳʭ 

ʧʦʯʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʪʷʞʸʣʦʩʫʛʣʠʥʠʩʪʳʝ, ʥʝʟʘʩʦʣʸʥʥʳʝ, ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʦʣʝʝ 18-20 ʤʝʪʨʦʚ. 

 



ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʘʨʠʘʥʪʘ 

1 ʃʝʪʥʷʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʘ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

2 ʃʝʪʥʷʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʰʝʥʠʮʳ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʘ  

3 
ʃʝʪʥʷʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʰʝʥʠʮʳ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʘ ʠ ʧʦʩʝʚʘ ʧʦʚʪʦʨʥʦʡ 

ʢʫʣʴʪʫʨʳ (ʤʘʰʘ)+ʦʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ 

 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʩʨʦʢʦʚ ʚʩʧʘʰʢʠ 

ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʰʘ ʩʦʨʪʘ çʇʦʙʝʜʘ-104è ʧʦʩʝʷʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ ʢʦʨʥʝʚʳʭ ʠ 

ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʦʪʢʦʧʘʥʳ ʢʦʨʥʝʚʳʝ ʠ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʚ 

ʦʙʲʸʤʝ 30ʭ30ʭ30 ʩʤ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚʟʚʝʰʠʚʘʣʠʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ 

ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʰʦʯʢʠ ʠ ʟʘʢʘʧʳʚʘʣʠʩʴ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʠ ʢʘʞʜʳʡ ʤʝʩʷʮ 

ʚʟʚʝʰʠʚʘʣʠʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʋʟʅʀʀʍ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʫʢʦʚʦʜʩʪʚʘʤʠ (1963, 1981, 2007).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʝʨʠʦʜ 2009-

2010-2011 ʛʦʜʘ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ ï ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ 

ʧʘʭʦʪʥʦʛʦ (0-30 ʩʤ) ʩʣʦʷ ʧʦʯʚʳ ʙʳʣʘ ʨʘʚʥʘ 1,32-1,39-1,37 ʛ/ʩʤ3 ʠ ʧʦʜʧʘʭʦʪʥʦʛʦ (30-50 ʩʤ) 1,41-

1,45-1,42 ʛ/ʩʤ3, ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʘʭʦʪʥʦʤ (0-30ʩʤ) ʩʣʦʝ ʩʦʩʪʘʚʠʣʘ 51,1-

48,5-49,3 % ʠ ʚ ʧʦʜʧʘʭʦʪʥʦʤ (30-50 ʩʤ) ʩʣʦʝ 47,8-46,4-47,4 %. ʅʘ 3-ʤ ʚʘʨʠʘʥʪʝ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʘʰʘ ʧʦʩʝʷʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʸʭʣʝʪʥʠʭ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ ʚ ʧʘʭʦʪʥʦʤ (0-30 

ʩʤ) ʩʣʦʝ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 1,30-1,32 ʛ/ʩʤ3, ʘ ʚ ʧʦʜʧʘʭʦʪʥʦʤ (30-50 ʩʤ) ʩʣʦʝ ʧʦʯʚʳ 

1,42-1,41 ʛ/ʩʤ3, ʛʜʝ ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʘ ʨʘʚʥʘ 51,8-51,1 %, ʘ ʚ ʧʦʜʧʘʭʦʪʥʦʤ 

47,0-47,8 %. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʚʩʧʘʰʢʠ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʧʘʰʢʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ 

ʩ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʤʘʰʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʘʰʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ 28-30 ʩʤ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʰʘ ʚ ʧʝʨʠʦʜ 2009-2010-2011 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 14,2-14,8-16,0 ʮ/ʛʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ 

ʨʘʟʣʦʞʝʥʠʝ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʚʘʨʠʘʥʪʘʭ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʘʰʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʘʰʘ, ʧʨʦʚʝʜʝʥʠʝ 

1-ʛʦ ʧʦʜʧʠʪʳʚʘʶʱʝʛʦ ʧʦʣʠʚʘ ʠ 2-ʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ, ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʘ ʩʯʸʪ ʚʣʠʷʥʠʷ ʚʥʝʩʸʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʦʚʝʜʝʥʠʝ ʣʝʪʥʝʡ 

ʚʩʧʘʰʢʠ ʧʨʠ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʠ ʩʧʦʩʦʙʘʭ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʘ ʥʘ ʧʦʣʷʭ ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʧʦʩʣʝ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʦʭʨʘʥʝʥʠʷ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ 

ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʙʝʟ ʨʘʟʣʦʞʝʥʠʷ. ʅʦ ʩ ʥʘʯʘʣʦʤ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ 

ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʫʩʢʦʨʷʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʯʚʝ ʠ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʧʦʩʝʚʘ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʥʘ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʭʦʜʠʪ ʦʜʠʥʘʢʦʚʦ (ʨʠʩʫʥʢʠ 1,2,3). 
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʭ, ʪʠʧʠʯʥʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʘʰʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʣʝʪʥʝʡ ʚʩʧʘʰʢʦʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʣʠʚʘ ʥʘ ʟʝʤʣʷʭ ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 

ʦʙʲʸʤʥʦʡ ʤʘʩʩʳ ʧʦʯʚʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʫʯʰʠʡ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʫʨʦʞʘʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʤʘʰʘ. 
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The article presents materials related to impact of various dates and methods of soil tillage after 

winter wheat harvesting on agrophysical properties of soil, rottened root and stubbles as well on 

growth and development of mungbean. 
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ʋɼʂ 63 

 

ʏɸʉʊʆʊɸ ɺʓʇɸɼɽʅʀʗ ʆʉɸɼʂʆɺ ʀ ʋʈʆɺɽʅʔ ʈɸɿɺʀʊʀʗ ɹʋʈʆʁ 

ʈɾɸɺʏʀʅʓ ʅɸ ʇʆʉɽɺɸʍ ʇʐɽʅʀʎʓ 

ʏʝʢʤʘʨʝʚ ɺ.ɺ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʀ.ɺ. ʄʠʯʫʨʠʥʘ, 

 ʧ. ʅʦʚʘʷ ʞʠʟʥʴ  

 

ɺ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ 

ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʝ. ʉʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʢʘʟʘʣʘʩʴ ʚʳʩʦʢʦʡ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ 0,852 ï 0,878. ɺ 

ʛʦʜʳ, ʢʦʛʜʘ ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʟʘ ʤʘʡ ʩʦʩʪʘʚʣʷʝʪ 12 ï 18, ʚʦʟʤʦʞʥʳ ʵʧʠʬʠʪʦʪʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʛʥʦʟʘ 

ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟ, ʙʫʨʘʷ ʨʞʘʚʯʠʥʘ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʦʩʘʜʢʠ, ʯʘʩʪʦʪʘ, ʯʠʩʣʦ ʜʥʝʡ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. 

 

ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ (ʎʏʈ), ʚʢʣʶʯʘʷ ʊʘʤʙʦʚʩʢʫʶ ʦʙʣʘʩʪʴ, ʧʦʩʝʚʳ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʘʰʥʠ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ, 

ʝʸ ʟʝʨʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘ ʧʠʱʝʚʳʝ, ʪʘʢ ʠ ʬʫʨʘʞʥʳʝ ʮʝʣʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʅʦ ʥʝ ʚʩʝʛʜʘ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ. ʆʜʥʠʤ ʠʟ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʚʦʟʙʫʜʠʪʝʣʴ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ï ʛʨʠʙ Puccinia recondite Rab. et Desm f. tritici  (ʩʠʥ. 

Puccinia triticina Eriks). ɺ ʚʝʩʝʥʥʝʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ï ʝʜʠʥʠʯʥʳʝ 

ʧʫʩʪʫʣʳ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢ 

ʥʘʩʪʫʧʣʝʥʠʶ ʬʘʟʳ ʤʦʣʦʯʥʦʡ ʠʣʠ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ 

ʦʢʘʟʳʚʘʶʪʩʷ ʩʧʣʦʰʴ ʧʦʢʨʳʪʳ ʧʫʩʪʫʣʘʤʠ ʧʘʪʦʛʝʥʘ. ʅʘʩʪʫʧʘʝʪ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ï ʵʧʠʬʠʪʦʪʠʷ.  

ʇʨʠ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʦʙʦʨʦʪ, ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘʙʣʶʜʘʝʪʩʷ ʜʝʧʨʝʩʩʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʩʥʘʯʘʣʘ ʥʘʩʪʫʧʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʘ ʟʘʪʝʤ ʥʝʛʘʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʘʪʦʛʝʥʘ ï ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ 

ʚ ʤʘʝ ʠ ʠʶʥʝ [1,2]. ɺ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʧʦʢʘ ʥʝ ʠʟʫʯʝʥ. ʇʦʵʪʦʤʫ 

ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʳ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ (1971 ï 1991 

ʛʛ.) ʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ (ɻʉʋ) ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʪʦʪ ʞʝ ʧʝʨʠʦʜ [3,4]. ʉʦʨʪʦʫʯʘʩʪʢʠ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʦʩʪʦʯʥʦʡ (ʂʠʨʩʘʥʦʚʩʢʠʡ ɻʉʋ) ʠ 

ʩʝʚʝʨʥʦʡ (ʉʪʘʨʦʶʨʴʝʚʩʢʠʡ ɻʉʋ) ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʦʙʣʘʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʘʩʴ 

ʤʝʪʦʜʠʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʟʣʦʞʝʥʥʘʷ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʂ.ʄ. ʉʪʝʧʘʥʦʚʘ ʠ ɸ.ʄ. 

ʏʫʤʘʢʦʚʘ [5].  



ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʟʘʚʠʩʝʣʘ ʦʪ ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʝ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʫʶ ʩʚʷʟʴ, ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʠʣʠ 0,852 ï 0,878 

(ʪʘʙʣʠʮʘ 1). ʅʘ ʂʠʨʩʘʥʦʚʩʢʦʤ ɻʉʋ ʚ ʛʦʜʳ ʩ ʩʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ (36 ï 54 %) 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʟʘ ʤʘʡ ʙʳʣʦ 16 ï 17. ɺ ʛʦʜʳ ʜʝʧʨʝʩʩʠʠ ʠ ʫʤʝʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 3 ʜʦ 26 %, 

ʘ ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ï ʦʪ 5 ʜʦ 12. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ (0 %) ʯʘʩʪʦʪʘ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʝ ʩʦʩʪʘʚʠʣʘ 4 ï 6 ʜʥʝʡ. ʅʘ ʉʪʘʨʦʶʨʴʝʚʩʢʦʤ ɻʉʋ, ʧʨʠ ʫʨʦʚʥʝ 

ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʪ 34 ʜʦ 68 % ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʟʘ ʪʦʪ ʞʝ ʤʝʩʷʮ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 12 

ʜʦ 18. ʇʨʠ ʜʝʧʨʝʩʩʠʚʥʦʤ ʠ ʫʤʝʨʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (3 ï 19 %) ʯʘʩʪʦʪʘ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ ʟʘ ʤʘʡ ʩʦʩʪʘʚʠʣʘ ʦʪ 2 ʜʦ 11 ʜʥʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʨʘʞʝʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ (0 %) ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ ʜʘʥʥʦʤ ɻʉʋ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʚ 1972 ʛʦʜʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ 

ʦʩʘʜʢʘʤʠ ʩʦʩʪʘʚʠʣʦ 3.  

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʝ ʥʘ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ 

ʂʠʨʩʘʥʦʚʩʢʠʡ ɻʉʋ ʉʪʘʨʦʶʨʴʝʚʩʢʠʡ ɻʉʋ 

ɻʦʜ 

ʧʦʨʘʞʝʥʠʝ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʦʡ, 

% 

ʯʠʩʣʦ ʜʥʝʡ  

ʩ ʦʩʘʜʢʘʤʠ  
ɻʦʜ 

ʧʦʨʘʞʝʥʠʝ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʦʡ, 

% 

ʯʠʩʣʦ ʜʥʝʡ  

ʩ ʦʩʘʜʢʘʤʠ  

1971 0 5 1971 12 4 

1972 0 5 1972 0 3 

1974 42 16 1973 16 9 

1975 0 4 1974 68 18 

1976 36 16 1975 7 3 

1977 3 11 1976 36 15 

1978 54 16 1978 48 12 

1979 6 5 1979 5 2 

1980 50 17 1980 34 17 

1982 16 12 1982 16 11 

1986 0 5 1986 6 3 

1987 3 12 1987 6 8 

1988 0 6 1988 3 7 

1990 13 10 1989 11 4 

1991 26 11 1990 19 7 

R  - 0,878 - - 0,852 

  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʝ. ʇʨʠ ʢʦʣʠʯʝʩʪʚʝ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʟʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʦʪ 12 ʜʦ 18 ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

ɺʳʷʚʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʝʙʝʜʝʚ ɺ.ɹ. ʈʞʘʚʯʠʥʘ ʧʰʝʥʠʮʳ ʚ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ. ʉʘʨʘʪʦʚ, 1998. 296 ʩ. 

2. ʉʘʥʠʥ ʉ.ʉ. ʕʧʠʬʠʪʦʪʠʦʣʦʛʠʷ ʨʞʘʚʯʠʥʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʤʦʥʠʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʴ: ʜʠʩʩʝʨʪʘʮʠʷ (ʚ ʬʦʨʤʝ ʜʦʢʣʘʜʘ) ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ʄ., 1998. 95 ʩ. 



3. ɻʦʜʦʚʳʝ ʦʪʯʸʪʳ ʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʂʠʨʩʘʥʦʚʩʢʦʤ ʠ 

ʉʪʘʨʦʶʨʴʝʚʩʢʦʤ ʩʦʨʪʦʫʯʘʩʪʢʘʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 1971 ï 1991 ʛʛ. // ʊʆɻʋ ɻɸʊʆ. 

4. ɻʦʜʦʚʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʪʯʸʪʳ ʂʠʨʩʘʥʦʚʩʢʦʛʦ ʠ ʉʪʘʨʦʶʨʴʝʚʩʢʦʛʦ ɻʉʋ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 1971 ï 1991 ʛʛ. // ʊʆɻʋ ɻɸʊʆ. 

5. ʉʪʝʧʘʥʦʚ ʂ.ʄ., ʏʫʤʘʢʦʚ ɸ.ɽ. ʇʨʦʛʥʦʟ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʃ.: ʂʦʣʦʩ, 1972. 272 ʩ. 

  

THE FREQUENCY OF PRECIPITATION AND THE L EVEL OF DEVELOPMENT 

OF BROWN RUST ON WHEAT CROPS 

Chekmarev V.V. 

Middle Russian branch FSSI ñI.V. Michurin FSCò, v. Novaya zhizn 

 

In the conditions of the Tambov region, the dependence of brown rust damage to winter wheat plants 

on the frequency of precipitation in may was revealed. The relationship between these indicators was 

high ï the correlation coefficients were 0,852 ï 0,878. In years when the number of days with 

precipitation for may is 12 ï 18, epiphytotic diseases are possible. The obtained dependence can be 

used in making a forecast of the development of the pathogen of brown rust on wheat crops. 

Key words: forecast, brown rust, winter wheat, precipitation, frequency, number of days, correlation 

coefficient. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ɸʄʀɻɼɸʃʓ ʀ ʗɼʈɸ ʐɺɸ ʅɸ 

ʇɸʈɸʄɽʊʈʓ ɿʈʀʊɽʃʔʅʆɺʆ ɸʅɸʃʀɿɸʊʆʈɸ 

ɸʣʣʘʭʚʝʨʜʠʝʚʘ ɸ.ʄ., ɻʫʩʝʡʥʦʚʘ ʅ.ʀ. 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ɸ.ʀ.ʂʘʨʘʝʚʘ ʅɸʅɸ, ɹʘʢʫ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʬʬʝʢʪʳ ʚʣʠʷʥʠʷ ʙʘʟʦʣʘʪʝʨʠʘʣʥʦʛʦ ʷʜʨʘ ʘʤʠʛʜʘʣʳ (ɹʃɸ) ʠ 

ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʡ ʩʠʩʪʝʤʳ ʥʘ ʧʘʨʘʤʝʪʨʳ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʚ ʥʦʨʤʝ ʠ ʥʘ ʬʦʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʠʩʪʨʦʬʠʠ ʩʝʪʯʘʪʢʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ɹʃɸ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʣʝʢʪʨʦʨʝʪʠʥʦʛʨʘʤʤʫ (ʕʈɻ) ʠ ʥʘ ʟʨʠʪʝʣʴʥʫʶ ʢʦʨʫ (ɿʂ). ʅʦ ʥʘ 

ʚʝʨʭʥʠʝ ʙʫʛʨʳ ʯʝʪʚʝʨʦʭʦʣʤʠʷ (ɺɹʏ) ʚʣʠʷʝʪ ʠʥʘʯʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ 

ʩʝʨʦʪʦʥʠʥʵʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʟʛʘ ʫʩʠʣʠʚʘʝʪ ʵʬʬʝʢʪ ɹʃɸ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʘʣʘʪʝʨʠʘʣʴʥʘʷ ʘʤʠʛʜʘʣʘ, ʷʜʨʦ ʰʚʘ, ʚʝʨʭʥʠʝ ʙʫʛʨʳ ʯʝʪʚʝʨʦʭʦʣʤʠʷ, 

ʵʣʝʢʪʨʦʨʝʪʠʥʦʛʨʘʤʤʘ, ʤʦʥʦʡʦʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʥʦʘʤʠʥʝʨʛʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʬʫʥʢʮʠʠ 

ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ [6]. ʆʜʥʘʢʦ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʨʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ 

ʤʠʥʜʘʣʠʥʳ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʚʝʩʪʥʳ. ʄʦʥʦʘʤʠʥʝʨʛʠʯʝʩʢʘʷ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ, ʧʘʤʷʪʠ ʠ ʚ ʮʝʣʦʤ ʢʦʛʥʠʪʠʚʥʦʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ MA-ʵʨʛʠʯʝʩʢʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʥʳʭ ʩʠʩʪʝʤ [2,5].ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʩʧʨʠʷʪʠʠ ʟʨʝʥʠʷ ʨʦʣʴ ʤʠʥʜʘʣʠʥʳ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʝʝ ʧʦʩʪʦʷʥʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʦʪʙʦʨʝ ʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ɿʂ [3,4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʨʦʣʠʢʘʭ ʧʦʨʦʜʳ çʉʝʨʘʷ ʰʠʥʰʠʣʣʘè ʤʘʩʩʦʡ 2,7-3,0 ʢʛ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʚʚʝʜʝʥʠʝʤ ʤʦʥʦʡʦʜʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ (ʄʀʋʂ) 

(18-22 ʤʛ/ʢʛ). ʅʠʭʨʦʤʥʳʝ ʵʣʝʢʪʨʦʜʳ ʨʘʟʤʝʱʝʥʳ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʘʪʣʘʩʘ [1] ʩʪʝʨʝʦʪʘʢʩʠʩʘ ʥʘ 

ɹʃA, ɺɹʏ ʠ ɿʂ ʕʣʝʢʪʨʦʨʝʪʠʥʦʛʨʘʤʤʘ (ʕʈɻ) ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʘʢʪʥʳʭ ʣʠʥʟ. 

ʕʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çBrainsysè. ʌʦʪʦ 

ʩʪʠʤʫʣʷʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʩʪʠʤʫʣʷʪʦʨʘ FS-2 (1,4C, 150 mk/ʩʝʢ) ʥʘ ʨʘʩʩʪʦʷʥʠʡ 

25-30 ʩʤ ʦʪ ʛʣʘʟ ʞʠʚʦʪʥʦʛʦ. ʇʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʚʳʙʠʨʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʫʢʪʫʨʳ (3,0-5,0 ɺ, 150-200 Hs, 3-5 ʤʠʥ). 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʤʳ ʠʟʫʯʠʣʠ ʥʘ ʬʦʥʝ 

ʚʣʠʷʥʠʝ ʩʪʠʤʫʣʷʮʠʠ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʗʐ ʠ ɹʃA ʥʘ ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

(ɺʇ) ʫ ʕʈɻ, ɺɹʏ ʠ ɿʂ. ɺ ʥʦʨʤʝ ʩʪʠʤʫʣʷʮʠʷ ɹʃA ʩʥʠʟʠʣʘ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʫ ʕʈɻ, 

ʪʘʢ ʠ ɿʂ, ʘ ʫʚʝʣʠʯʠʣʘ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫ ɺɹʏ. ʊʦʣʴʢʦ ʦʜʠʥʦʯʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʗʐ 

ʫʚʝʣʠʯʠʚʘʝʪ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ɺʇ ʫ ʕʈɻ ʠ ɿʂ, ʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ɺɹʏ. 

ʉʪʠʤʫʣʷʮʠʷ ʚʤʝʩʪʝ ʩ ɹʃɸ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʕʈɻ ʠ ɿʂ ʫʤʝʥʴʰʘʣʠʩʴ, ʥʦ ɺɹʏ 

ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʠʯʥʦ ʫʚʝʣʠʯʠʚʘʣʠʩʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʠʷ 

ʄʁʋʂ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʩʪʨʫʢʪʫʨʘʭ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʚʦʜʠʤʦʡ ʢʠʩʣʦʪʳ ʵʪʦ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 25-30% ʫ ʕʈɻ, 

15-20% ɿʂ, ʘ 50% ʚ ɺɹʏ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʜʠʩʪʨʦʬʠʠ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ.  



ɺ ʫʩʣʦʚʠʷʭ ʜʠʩʪʨʦʬʠʠ ʤʳ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ɹLA ʘʤʠʛʜʘʣʳ ʠ ʗʐ ʩʨʘʚʥʠʚʘʣʠ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʥʦʨʤʦʡ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʠʤʫʣʷʮʠʷ BLA ʦʢʘʟʳʚʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʚʣʠʷʥʠʝ ʥʘ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʕʈɻ ʠ ɿʂ. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʷʜʨʘ ɹLA ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ ERQ ʦʪʣʠʯʘʶʪʩʷ. ʅʦ ʤʘʣʦʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨʳ ɺɹʏ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. ɸʢʪʠʚʘʮʠʷ ʩʝʨʦʪʦʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʪʨʫʢʪʫʨʳ ʘʥʘʣʠʟʘʪʦʨʘ ʟʨʝʥʠʷ. ɸ ʩʪʠʤʫʣʷʮʠʷ ʚʤʝʩʪʝ ʩ ɹʃɸ ʘʤʠʛʜʘʣʦʡ ʵʬʬʝʢʪ ʟʘʤʝʜʣʷʝʪʩʷ. 

(ʈʠʩʫʥʦʢ 1) 

 

 
ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʷ ʩʪʠʤʫʣʷʮʠʠ ɹʃɸ ʠ ʗʐ ʥʘ ʧʘʨʘʤʝʪʨʳ ɿʂ, ɺɹʏ ʠ ʥʘ ʕʈɻ 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʩʝʨʦʪʦʥʠʥ ʤʦʞʝʪ ʠʛʨʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʷʮʠʠ ʧʦʩʪʫʧʘʶʱʝʡ ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʷʜʨʝ ʘʤʠʛʜʘʣʳ [7,4]. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʡʨʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʣʫʯʘʶʪ 

ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʝ ʚʭʦʜʳ ʠʟ ʷʜʝʨ ʰʚʘ ʩʪʚʦʣʘ ʤʦʟʛʘ, ʘ ʥʘ ʤʝʤʙʨʘʥʘʭ ʘʤʠʛʜʘʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ 

ʦʙʥʘʨʫʞʝʥʳ ʩʝʨʦʪʦʥʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ [7]. ʕʪʠ ʵʬʬʝʢʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʚʩʝʩʪʦʨʦʥʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʤʠʛʜʘʣʷʨʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ ʩʣʦʞʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ. ʉʪʠʤʫʣʷʮʠʷ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʝʱʝ 

ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʣʦʞʥʦʩʪʴ ʵʬʬʝʢʪʦʚ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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COMPARATIVE ANALYSIS  OF THE EFFECT AMYGD ALE AND NUCLEUS 

RAPHES ON THE PARAME TERS OF THE VISUAL A NALYZER  

Allahverdieva A.M., Huseynova N.I. 

University of Physiology named after A.I. Garayev of ANAS, Baku 

 

In this study, the effects of the basolateral amygdale and the serotonergic system are considered on 

the parameters of the visual analyzer in normal conditions and in the background of experimental 

retinal degeneration. It was found, that the stimulation of basolateral amygdale has a negative effect 

on the electroretinogram and on the visual square. Nevertheless, in the colliculi superior are affected 

differently. Pre-activation of the brain's serotonergic system enhances the effect of basolateral 

amygdale. 

Key words: basolateral amygdala, nucleus raphes, colliculi superior, electroretinogram, 

monoiodoacetic acid. 

 

  



ʋɼʂ 57 

 

ʉʈɸɺʅɽʅʀɽ ʆʉʆɹɽʅʅʆʉʊɽʁ ʇʆɺɽɼɽʅʀʗ ʉɸʄʎʆɺ ʂʈʓʉ ʃʀʅʀʁ 

WISTAR  ʀ SPRAGUE DAWLEY  ɺ ʊɽʉʊɽ çʉʆʎʀɸʃʔʅɸʗ ɸʂʊʀɺʅʆʉʊʔè ʀ 

çʆʊʂʈʓʊʆɽ ʇʆʃɽè 

ɾʫʨʘʚʣʝʚʘ ɿ.ɼ.1, ʄʫʭʠʥʘ ʀ.ɺ.1,2, ɼʨʫʟʠʥ ʄ.ʗ.3 
1ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

2ʇʨʠʚʦʣʞʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 
3ʋʥʠʚʝʨʩʠʪʝʪ ʋʤʝʦ, ʋʤʝʦ 

 

ʀʟʫʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʘʪʫʩʝ ʠ ʣʦʢʦʤʦʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʡ Wistar ʠ Sprague Dawley ʢʘʢ ʚʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʨʘʟʣʠʯʠʡ ʚ 

ʧʦʣʦʚʦʤ ʧʦʚʝʜʝʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʠʮʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ, ʤʝʜʠʘʣʴʥʘʷ ʧʨʝʦʧʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʢʦʣʣʝʢʪʠʚʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʦʣʦʚʦʤ ʧʦʚʝʜʝʥʠʠ ʩʘʤʮʦʚ 

ʢʨʳʩ ʣʠʥʠʡ Sprague Dawley ʠ Wistar ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘ ʛʣʠʮʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʚ ʤʝʜʠʘʣʴʥʦʤ ʧʨʝʦʧʪʠʯʝʩʢʦʤ ʷʜʨʝ (ʄʇʗ) ʧʝʨʝʜʥʝʛʦ ʛʠʧʦʪʘʣʘʤʫʩʘ 

[1,2], ʢʦʪʦʨʦʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʘʤʮʦʚ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ [3] ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʣʠʮʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ 

[4]. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʩʘʤʮʦʚ ʢʨʳʩ 

ʣʠʥʠʡ Sprague Dawley ʠ Wistar, ʢʘʢ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʚʳʷʚʣʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʧʦʣʦʚʦʤ ʧʦʚʝʜʝʥʠʠ ʩʘʤʮʦʚ ʵʪʠʭ ʜʚʫʭ ʣʠʥʠʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. 

ɺʩʝʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 20 ʩʘʤʮʦʚ ʣʠʥʠʠ Sprague Dawley ʠ 26 ʩʘʤʮʦʚ 

ʣʠʥʠʠ Wistar ʤʘʩʩʦʡ ʦʪ 350 ʜʦ 450 ʛʨʘʤʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʙʦʢʩ ʨʘʟʤʝʨʦʤ 90ʭ60ʭ34 ʩʤ, ʨʘʟʜʝʣʸʥʥʳʡ ʥʘ ʪʨʠ ʦʜʠʥʘʢʦʚʳʭ ʦʪʩʝʢʘ 60ʭ30 ʩʤ 

(ɸ, ɺ, MID). ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʆʪʢʨʳʪʦʝ ʧʦʣʝè, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʙʦʢʩ ʩ 

ʚʳʩʦʢʠʤʠ ʙʦʨʪʘʤʠ (100ʭ100ʭ50 ʩʤ). ʇʦʣ ʫʩʪʘʥʦʚʢʠ ʙʳʣ ʨʘʩʯʝʨʯʝʥ ʥʘ ʨʘʚʥʳʝ ʢʚʘʜʨʘʪʳ (20ʭ20 

ʩʤ). ʈʝʛʠʩʪʨʘʮʠʷ ʩʦʙʳʪʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ SMART Video Tracking 

System V3.0, ʧʦʟʚʦʣʷʚʰʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʦʥʘʭ ɸ, ɺ, 

MID ʚ ʫʩʪʘʥʦʚʢʝ çʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴè, ʘ ʪʘʢʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

(ɻɼɸ) ʞʠʚʦʪʥʦʛʦ ʚ ʫʩʪʘʥʦʚʢʝ çʆʪʢʨʳʪʦʝ ʧʦʣʝè. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʝʩʪʝ çʆʪʢʨʳʪʦʝ ʧʦʣʝè 

ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʛʨʫʤʠʥʛʘ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ ʋʠʪʥʠ (Mann-Whitney U test). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʪʝʩʪʝ çʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴè, ʥʝ ʚʳʷʚʠʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʡ Sprague 

Dawley ʠ Wistar. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʪʝʩʪʝ çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʵʪʠʭ ʜʚʫʭ ʣʠʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʦʩʴ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʪʝʨʥʦʚ ʛʨʫʤʠʥʛʘ ʚʦ ʚʥʝʰʥʠʭ ʢʚʘʜʨʘʪʘʭ 

ʫʩʪʘʥʦʚʢʠ çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʠ Wistar ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʩʘʤʮʘʤʠ ʢʨʳʩ ʣʠʥʠʠ Spraque Dawley (3.7Ñ1.1 ʠ 1Ñ0.39 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0.05; ʨʠʩʫʥʦʢ 1ɸ). 



ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʠ Wistar ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ɺɼɸ) ʚʦ ʚʥʝʰʥʠʭ ʢʚʘʜʨʘʪʘʭ ʫʩʪʘʥʦʚʢʠ çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʠ Sprague Dawley (18.03Ñ3.33 ʠ 2.27Ñ0.12 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0.01; ʨʠʩʫʥʦʢ 

1ɹ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ 

ʚr ʩʦʢʦʤ ʫʨʦʚʥʝ ʩʪʨʝʩʩʘ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʠ Wistar, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʛʨʫʤʠʥʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʮʦʚ ʣʠʥʠʠ Wistar ʥʘʙʣʶʜʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʘʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ɺɼɸ ʚʦ ʚʥʝʰʥʠʭ ʢʚʘʜʨʘʪʘʭ ʫʩʪʘʥʦʚʢʠ çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʘʤʮʘʤʠ ʣʠʥʠʠ Sprague Dawley, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ, 

ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʪʦʝʢ, ʘ ʪʘʢʞʝ ɻɼɸ ʥʝ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʡ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʫ ʩʘʤʮʦʚ ʣʠʥʠʡ Wistar ʠ Sprague 

Dawley.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʧʦʣʦʚʦʤ ʧʦʚʝʜʝʥʠʠ 

ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʡ Wistar ʠ Sprague Dawley ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʩʪʨʝʩʩʘ ʫ ʢʨʳʩ ʣʠʥʠʠ Wistar. ʅʘʙʣʶʜʘʚʰʝʝʩʷ ʥʘʤʠ ʨʘʥʝʝ ʫʩʠʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʧʦʣʦʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʣʠʥʠʡ Wistar ʠ Sprague Dawley ʧʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʄʇʗ [1,2], ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʚ ʧʦʣʴʟʫ ʚʘʞʥʦʩʪʠ ʨʦʣʠ ʫʨʦʚʥʷ 

ʩʪʨʝʩʩʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʦʪʣʠʯʠʝ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʘʤʮʦʚ ʢʨʳʩ ʵʪʠʭ ʜʚʫʭ ʣʠʥʠʡ, ʪʘʢ ʢʘʢ ʛʠʧʦʪʘʣʘʤʫʩ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʢʘʢ ʚ ʧʨʦʮʝʩʩʘʭ, 

ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʩʩʦʤ, ʪʘʢ ʠ ʚ ʨʝʛʫʣʷʮʠʠ ʤʫʞʩʢʦʛʦ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ [3]. 
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ɺʆɿɼɽʁʉʊɺʀɽ ʋʄɽʈɽʅʅʆʁ ɻʀʇʆʂʉʀʀ ʅɸ ɸʂʊʀɺʅʆʉʊʔ ʌɽʈʄɽʅʊɸ 

ɻʃʖʂʆɿʆ-6-ʌʆʉʌɸʊ ɼɽɻʀɼʈʆɻɽʅɸɿʓ ɺ ʎʀʊʆɿʆʃɽ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ 

ʂʈʓʉ ɺ ʇɽʈʀʆɼ ʆʈɻɸʅʆɻɽʅɽɿɸ ʇʈɽʅɸʊɸʃʔʅʆɻʆ ʈɸɿɺʀʊʀʗ 

ʄʘʤʤʝʜʭʘʥʦʚʘ ɺ.ɺ. 

ʀʥʩʪʠʪʫʪ ʌʠʟʠʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʀ.ʂʘʨʘʝʚʘ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ɹʘʢʫ 

 

ɺ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʥʦʛʦ 

ʮʠʢʣʘ-ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚ ʦʨʙʠʪʘʣʴʥʦʡ, ʣʠʤʙʠʯʝʩʢʦʡ ʠ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʢʦʨʝ, 

ʘ ʪʘʢʞʝ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ ʠ ʤʦʟʞʝʯʢʝ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʠʥʘʪʘʣʴʥʫʶ ʛʠʧʦʢʩʠʶ ʚ ʧʝʨʠʦʜ ʦʨʛʘʥʦʛʝʥʝʟʘ, 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʥʠʞʘʝʪʩʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʥʘʩʪʫʧʘʝʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʘ (G6P-DH), ʧʝʨʠʦʜ ʦʨʛʘʥʦʛʝʥʝʟʘ, ʛʠʧʦʢʩʠʷ, 

ʮʠʪʦʟʦʣʴ 

 

ɺʥʫʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʩʘʤʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʢ 

ʛʠʧʦʢʩʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ 

ʚʦʧʨʦʩ ʠʟʫʯʘʝʪʩʷ ʤʥʦʛʠʝ ʛʦʜʳ, ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʚʩʝ ʝʱʝ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʬʠʟʠʦʣʦʛʦʚ ʠ ʢʣʠʥʠʮʠʩʪʦʚ. ʉʣʝʜʫʷ ʠʟ ʚʳʰʝ 

ʩʢʘʟʘʥʥʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʛʣʶʢʦʟʦ-6-

ʬʦʩʬʘʪʥʦʛʦ ʮʠʢʣʘ-ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚ ʮʠʪʦʟʦʣʝ. 

Aʢʪʠʚʥʦʩʪʴ G6P-DH ʚ ʮʠʪʦʟʦʣʝ 17-ʪʠ ʜʥʝʚʥʳʭ ʦʧʳʪʥʳʭ ʢʨʳʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʥʠʞʘʝʪʩʷ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʦʨʙʠʪʘʣʴʥʦʡ, ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʠ 

ʣʠʤʙʠʯʝʩʢʦʡ ʢʦʨʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʟʞʝʯʢʘ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʛʜʝ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʷ ʥʘ 70%, ʣʠʤʙʠʯʝʩʢʦʡ ʢʦʨʝ ʥʘ 59% ʠ ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʢʦʨʝ ʥʘ 

54%. 

ʋ 30-ʜʥʝʚʥʳʭ ʢʨʳʩ, ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ 

ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʠʧʦʪʘʣʘʤʫʩʘ.  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʵʥʟʠʤʘ ʚ ʪʢʘʥʷʭ 17-ʪʠ ʜʥʝʚʥʳʭ, ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʭ, 

ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚ ʪʢʘʥʷʭ 30-ʪʠ ʜʥʝʚʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 3-ʭ ʤʝʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ-21%, ʚ ʤʦʟʞʝʯʢʝ-31% ʠ 

ʣʠʤʙʠʯʝʩʢʦʡ ʢʦʨʝ-39,5%. ɺ ʦʨʙʠʪʘʣʴʥʦʡ ʠ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʢʦʨʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʧʦʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ 27% ʠ 25,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʛʠʧʦʢʩʠʠ ʣʶʙʦʛʦ ʪʠʧʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʢʨʦʝʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ɸʊʌ ʢʨʝʘʪʠʥʬʦʩʬʘʪ) [1,2]. ʇʦʵʪʦʤʫ ʧʨʠ ʤʛʥʦʚʝʥʥʦʡ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʛʠʧʦʢʩʠʠ ʛʣʠʢʦʣʠʟ ʫʩʠʣʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ, ʘʢʪʠʚʘʮʠʷ ʛʣʠʢʦʣʠʟʘ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ ɸʊʌ, ʥʝʤʠʥʫʝʤʦ ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʣʘʢʪʘʪʘ ʠ ʧʠʨʫʚʘʪʘ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʘʷ ʮʝʧʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ ʥʝʭʚʘʪʢʝ 

ʢʠʩʣʦʨʦʜʘ ʙʣʦʢʠʨʦʚʘʥʘ ʠ ʚʩʝ ʮʠʪʦʭʨʦʤʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʅɸɼʅ, 

ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʮʠʪʦʟʦʣʝ ʠ ʧʝʨʝʥʝʩʝʥʥʳʡ ʚ ʤʠʪʦʭʦʥʜʢʠʠ ʥʝ ʤʦʞʝʪ ʪʨʘʪʠʪʴʩʷ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʠʪʦʭʨʦʤʦʚ [3]. ʉʦʦʪʥʦʰʝʥʠʝ ʅɸɼʅ/ʅɸɼ ʢʘʢ ʚ ʮʠʪʦʟʦʣʝ, ʪʘʢ ʠ ʚ 

ʤʠʪʦʭʦʥʜʨʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʵʪʦ ʩʤʝʱʘʝʪ ʨʘʚʥʦʚʝʩʠʝ ʨʝʘʢʮʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 



ʅɸɼʅ ʚ ʩʪʦʨʦʥʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʠʨʫʚʘʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʧʠʨʦʚʠʥʦʛʨʘʜʥʫʶ ʢʠʩʣʦʪʫ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʨʅ ʚʥʫʢʪʨʠʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʘʮʠʜʦʟʘ. 

ɿʘʢʠʩʣʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʪʝʘʟʳ ʠ ʥʝʬʝʨʤʝʥʪʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʘ. ʇʨʠ 

ʵʪʦʤ ʦʨʛʘʥʠʟʤ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʩʧʦʣʥʠʪʴ ʥʝʭʚʘʪʢʫ ʙʝʣʢʦʚʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʧʦʪʦʤʫ 

ʯʪʦ ʙʠʦʩʠʥʪʝʟ ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʪʘʢ ʠ ʙʝʣʢʘ ʩʚʷʟʘʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʦʡ ʠ ʪʘʢ ʤʘʣʦ ʚ ʢʣʝʪʢʝ. ɼʝʬʠʮʠʪ ɸʊʌ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ 

ʪʢʘʥʷʭ ʠ ʢʣʝʪʢʘʭ. ɺʦʟʤʦʞʥʦ, ʛʠʧʦʢʩʠʷ ʧʨʠʚʦʜʠʪ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʮʠʢʣʘ 

ʂʨʝʙʩʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ ʬʦʨʤʠʨʫʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʠʟʤʝʥʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ 

ʫʪʠʣʠʟʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ [4], ʧʝʨʠʥʘʪʘʣʴʥʘʷ ʛʠʧʦʢʩʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʢʦʤʧʣʝʢʩʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ, ʨʝʘʣʠʟʫʶʱʠʭʩʷ 

ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʤʝʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʦʨʛʘʥʠʟʤ ʢʨʳʩʷʪ ʠ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʫ ʥʝʛʦ 

ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. 
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THE INFLUENCE OF MIL D HYPOXIA ON  ENZYME GLUCOSE-6-PHOSPHATE 

DEHYDROGENASE ACTIVI TY IN THE CYTOSOL OF RAT BRAIN  IN 

ORGANOGENESIS PERIOD OF PRENATAL DEVELOP MENT  

Mamedkhanova V.V. 

University of Physiology named after A.I. Garayev of ANAS, Baku 

 

The activity of key enzyme of glucose-6-phosphate cycle, namely, glucose-6-phosphate 

dehydrogenase in an orbital, limbic and sensorimotor cortex, as well as in the hypothalamus and 

cerebellum during hypoxia was studied. The study results have revealed that animals exposed to 

perinatal hypoxia in organogenesis period will have the reduced level of enzyme activity without 

possible regeneration inlate period. 

Key words: glucose-6-phosphate dehydrogenase, organogenesis period, hypoxia, cytosol. 
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ʇɽʈɺʀʏʅʓʁ ʉʂʈʀʅʀʅɻ ɻɽʅʆʊʆʂʉʀʏʅʓʍ ʀ ʄʋʊɸɻɽʅʅʓʍ ʉɺʆʁʉʊɺ 

ʂʆʄʇʃɽʂʉʅʆʁ ɼʆɹɸɺʂʀ çʌʀʊʇɸʈɸɼ ˉ7è ʉ ʇʆʄʆʑʔʖ ʊɽʉʊɸ ʕʁʄʉɸ 

ʉʪʨʝʣʢʦʚʘ ʖ.ʅ. 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʩʪʨʘʭʘʥʴ 

 

ʉʣʘʜʦʩʪʴ ʚʩʝʛʜʘ ʙʳʣʘ ʦʯʝʥʴ ʚʘʞʥʳʤ ʦʩʥʦʚʥʳʤ ʚʢʫʩʦʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʭʦʪʷ ʩʣʘʜʦʩʪʴ 

ʚʩʝʛʜʘ ʩʚʷʟʘʥʘ ʣʠʙʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʩʘ, ʣʠʙʦ ʩ ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ. ʇʦʜʩʣʘʩʪʠʪʝʣʠ ʚʦʰʣʠ ʚ 

ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʝʱʝ ʚ 1800-ʭ ʛʦʜʘʭ ʠ ʪʝʧʝʨʴ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʠʪʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ 

çʌʠʪʇʘʨʘʜ ˉ7è ʥʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʚ ʪʝʩʪʝ ʕʡʤʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʣʘʩʪʠʪʝʣʴ, ʌʠʪʇʘʨʘʜ, ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ, ʪʝʩʪ ʕʡʤʩʘ, ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʜʩʣʘʩʪʠʪʝʣʠ (ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ) ï ʵʪʦ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʩʠʨʦʧʘʤ ʩʣʘʜʢʦʛʦ ʚʢʫʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʜʣʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʧʠʱʝʡ, 

ʧʦʜʩʣʘʩʪʠʪʝʣʠ ʙʳʣʠ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʠʜʝʘʣʴʥʳʡ ʚʳʙʦʨ 

ʜʣʷ ʜʠʘʙʝʪʠʢʦʚ, ʢ ʦʧʘʩʥʦʩʪʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʨʘʢʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʦ 

ʟʜʦʨʦʚʴʝʤ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝʤ, ʧʦʜʩʣʘʩʪʠʪʝʣʠ ʧʨʦʰʣʠ ʜʦʣʛʠʡ ʧʫʪʴ. 

ʇʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʠ ʨʘʩʭʦʜʷʱʠʝʩʷ ʧʨʘʚʠʣʘ 

ʷʚʣʷʶʪʩʷ ʪʦʧʣʠʚʦʤ ʜʣʷ ʰʠʨʦʢʦʡ ʜʠʩʢʫʩʩʠʠ ʦ ʚʣʠʷʥʠʠ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʟʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʟʷʪʘ ʩʤʝʩʴ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ çʌʠʪʇʘʨʘʜ 

ˉ7è. ʇʦ ʩʣʦʚʘʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ï ʵʪʦ çʥʦʚʳʡ ʪʠʧ ʧʨʠʨʦʜʥʦʛʦ ʧʦʜʩʣʘʩʪʠʪʝʣʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʘʣʦʨʠʡʥʦʩʪʴʶ! ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʨʘʯʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʝʪʦʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʘ. ʆʙʣʘʜʘʝʪ ʚʝʣʠʢʦʣʝʧʥʳʤ 

ʚʢʫʩʦʤ ʠ ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʣʘʛʦʜʘʨʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʘʚʫ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚè.  

ʉʦʩʪʘʚ ʧʨʦʜʫʢʪʘ: ʧʦʣʠʦʣ ï ʵʨʠʪʨʠʪ, ʥʝʧʠʪʘʪʝʣʴʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʜʩʣʘʩʪʠʪʝʣʠ ï 

ʩʫʢʨʘʣʦʟʘ, ʩʪʝʚʠʦʟʠʜ. ʅʝ ʩʦʜʝʨʞʠʪ ɻʄʆ [3]. 

ʇʝʨʚʠʯʥʳʡ ʩʢʨʠʥʠʥʛ (ʙʝʟ ʛʦʤʦʛʝʥʘʪʘ) ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʝʥʦʪʦʢʩʠʯʥʳʭ ʠ ʤʫʪʘʛʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʜʘʥʥʦʡ ʩʤʝʩʠ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʤ ʠ ʧʦʧʫʣʷʨʥʦʤ 

ʤʝʪʦʜʝ ʛʝʥʦʪʦʢʩʠʢʦʣʦʛʠʠ ï ʪʝʩʪ ʕʡʤʩʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʪʘʤʤ ʊɸ100 

ʙʘʢʪʝʨʠʡ. ʐʪʘʤʤ ʊɸ100 ʥʝʩʝʪ ʤʫʪʘʮʠʶ his G46, ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʶ, ʨʝʚʝʨʪʠʨʫʶʱʫʶ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʤʥʦʛʠʭ ʤʫʪʘʛʝʥʦʚ, ʠʥʜʫʮʠʨʫʶʱʠʭ ʟʘʤʝʥʳ ʧʘʨ ʦʩʥʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʵʪʫ ʤʫʪʘʮʠʶ ʧʨʠʤʝʥʷʝʪʩʷ ʘʟʠʜ ʥʘʪʨʠʷ [2]. 

ɺ ʧʨʦʙʠʨʢʫ, ʩʦʜʝʨʞʘʱʫʶ 2 ʤʣ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʷʛʢʦʛʦ ʘʛʘʨʘ (çʚʝʨʭʥʝʛʦè ʘʛʘʨʘ), 

ʜʦʙʘʚʣʷʣʠ 0,1 ʤʣ ʢʫʣʴʪʫʨʳ Salmonella typhimurium ʰʪʘʤʤʘ ʕʡʤʩʘ ʠ 0,1 ʤʣ ʨʘʟʣʠʯʥʳʭ ʜʦʟ 

ʪʝʩʪʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʠ ʚʟʷʪʳ ʩʪʘʥʜʘʨʪʥʳʝ ʜʦʟʳ ʢʨʘʩʠʪʝʣʷ 1000, 100, 

10 ʤʢʛ/ʤʣ. ɺʝʱʝʩʪʚʦ ʨʘʟʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ [1]. 

ʇʦʩʣʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʝ ʢʘʞʜʦʡ ʧʨʦʙʠʨʢʠ ʚʳʣʠʚʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʚʝʨʜʦʛʦ ʘʛʘʨʘ (çʥʠʞʥʠʡè ʘʛʘʨ, ʤʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʘ), ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʠʩʪʠʜʠʥʘ, ʪʘʢ, ʯʪʦʙʳ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʝʨʭʥʠʡ ʘʛʘʨ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʞʥʝʛʦ. ɿʘʪʝʤ ʯʘʰʢʠ ʩʪʘʚʷʪ ʚ 

ʪʝʨʤʦʩʪʘʪ ʜʣʷ ʠʥʢʫʙʠʨʦʚʘʥʠʷ. ʏʝʨʝʟ 48-72 ʯʘʩʘ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ [1]. 



ʇʘʨʘʣʣʝʣʴʥʦ ʩʪʘʚʷʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʠʥʪʘʢʪʥʳʡ) ʠ ʧʦʟʠʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ. ɺ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʜʦʙʘʚʣʷʣʠ ʩʪʝʨʠʣʴʥʫʶ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʕʪʦʪ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʥʪʘʥʥʳʡ (ʬʦʥʦʚʳʡ) ʫʨʦʚʝʥʴ ʤʫʪʘʮʠʡ. ɺ ʧʦʟʠʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʚʥʦʩʠʣʠ ʘʟʠʜ 

ʥʘʪʨʠʷ ʚ ʜʦʟʝ 1,5 ʤʢʛ/ʯʘʰʢʫ.  

ʅʘ ʯʘʰʢʝ ʚʳʨʘʩʪʫʪ ʪʦʣʴʢʦ ʪʝ ʢʦʣʦʥʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʛʠʩʪʠʜʠʥ, ʪʦ ʝʩʪʴ 

ʫ ʥʠʭ ʧʨʦʠʟʦʰʣʘ ʦʙʨʘʪʥʘʷ ʤʫʪʘʮʠʠ ʦʪ ʘʫʢʩʦʪʨʦʬʥʦʩʪʠ ʧʦ ʛʠʩʪʠʜʠʥʫ ʢ ʧʨʦʪʦʪʨʦʬʥʦʩʪʠ (hisï 

Ÿ his+). ɽʩʣʠ ʯʠʩʣʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʚ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʙʨʘʪʥʳʝ 

ʤʫʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʦʤ ʚ ʜʘʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʏʝʨʝʟ 24 ʯʘʩʘ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  

ʏʝʨʝʟ 48 ʯʘʩʦʚ ʙʳʣʠ ʚʠʜʥʳ ʢʨʫʛʣʳʝ ʚʳʧʫʢʣʳʝ ʙʝʣʳʝ ʢʦʣʦʥʠʠ ʩ ʨʦʚʥʳʤ ʢʨʘʝʤ. ɺ ʵʪʦ 

ʞʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦʜʩʯʝʪ ʨʝʚʝʨʪʘʥʪʦʚ (ʪʘʙʣʠʮʘ). ʏʝʨʝʟ 72 ʯʘʩʘ ʨʦʩʪ ʢʦʣʦʥʠʡ ʫʚʝʣʠʯʠʣʩʷ 

ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʚ ʧʨʝʜʝʣʘʭ +10 ʢʦʣʦʥʠʡ ʥʘ ʯʘʰʢʫ. 

 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çʌʠʪʇʘʨʘʜˉ7è 

(ʛʜʝ, -  ï ʯʠʩʣʦ ʨʝʚʝʨʪʘʥʪʦʚ ʥʘ ʯʘʰʢʫ, M ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ,  

-Ⱦ-  - ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʨʝʚʝʨʪʘʥʪʦʚ ʚ ʦʧʳʪʝ ʢ ʯʠʩʣʫ ʨʝʚʝʨʪʘʥʪʦʚ ʢ ʢʦʥʪʨʦʣʝ, MA ï 

ʤʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ) 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʦʤ ʚʦ ʚʩʝʭ ʚʟʷʪʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʟʳ ʚʝʱʝʩʪʚʘ ʠ ʯʠʩʣʦʤ ʨʝʚʝʨʪʘʥʪʦʚ ʥʘ ʯʘʰʢʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʫʪʘʛʝʥʥʦʩʪʴ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʙʫʜʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ (ʨʠʩʫʥʦʢ). 

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʟʳ ʚʝʱʝʩʪʚʘ ʠ ʯʠʩʣʘ ʨʝʚʝʨʪʘʥʪʦʚ 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚ, ʤʢʛ/ʯʘʰʢʫ

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɼʦʟʘ ʤʢʛ/ʯʘʰʢʫ ὓ  M ὓȾὓ  MA 

ʧʦʚʪʦʨʥʦʩʪʠ 

1 2 3 

Ὄὕ - 31 37 - 34 - - 

ɸʟʠʜ ʥʘʪʨʠʷ 1,5 198 209 - 204 6 + 

çʌʠʪʇʘʨʘʜˉ7è 

 

10000 109 88 86 94,33 2,77 + 

1000 93 84 90 85 2,5 + 

100 62 81 78 73,67 2,17 + 
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PRIMARY SCREENING OF  GENOTOXIC AND MUTAG ENIC PROPERTIES OF 

THE COMPLEX ADDITIVE  "FITPARAD ˉ7" USING THE AMES TEST 

Strelkova Yu.N. 

Astrakhan State University, Astrakhan 

 

Sweetness has always been a very important basic taste for humanity, although sweetness is always 

associated with either weight gain or tooth decay. Sweeteners entered the food industry as early as 

the 1800s and are now a staple food. This article presents the results of a study of the complex additive 

"Fitparad ˉ7" for genotoxicity in the Ames test. 
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ʋɼʂ:57 

 

ʇɽʈɺʀʏʅʓʁ ʉʂʈʀʅʀʅɻ ɻɽʅʆʊʆʂʉʀʏʅʓʍ ʀ ʄʋʊɸɻɽʅʅʓʍ ʉɺʆʁʉʊɺ 

ɹɽʅɿʆɸʊɸ ʅɸʊʈʀʗ ʉ ʇʆʄʆʑʔʖ ʊɽʉʊɸ ʕʁʄʉɸ 

ʉʪʨʝʣʢʦʚʘ ʖ.ʅ. 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʩʪʨʘʭʘʥʴ 

 

ʂʦʥʩʝʨʚʘʥʪ ʙʝʥʟʦʘʪ ʥʘʪʨʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʦʡ ʥʘ ʨʳʥʢʝ 

ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʪʘ 

ʜʦʙʘʚʢʘ ʷʚʣʷʝʪʩʷ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʠ ʥʝʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʜʝʪʝʡ, ʜʨʫʛʠʝ ʞʝ ʦʧʳʪʳ ʦʧʨʦʚʝʨʛʘʶʪ 

ʵʪʠ ʬʘʢʪʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʥʟʦʘʪʘ ʥʘʪʨʠʷ ʚ 

ʪʝʩʪʝ ʕʡʤʩʘ (ʧʨʷʤʘʷ ʤʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʥʟʦʘʪ ʥʘʪʨʠʷ, ʪʝʩʪ ʕʡʤʩʘ, ʢʦʥʩʝʨʚʘʥʪ, ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ, 

ʤʫʪʘʛʝʥʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ: ɹʝʥʟʦʘʪ ʥʘʪʨʠʷ (˞(/.Á - ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʢʣʘʩʩʫ 

ʢʦʥʩʝʨʚʘʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʪʨʠʝʚʫʶ ʩʦʣʴ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ. ʕʪʦ ʙʝʣʳʡ ʧʦʨʦʰʦʢ 

ʙʝʟ ʟʘʧʘʭʘ, ʚʢʫʩ ʢʦʪʦʨʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʢʫʩʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʤʦʞʝʪ ʢʘʟʘʪʴʩʷ ʩʣʘʜʢʦʚʘʪʳʤ, ʢʠʩʣʳʤ, ʛʦʨʴʢʠʤ ʠʣʠ ʙʝʟʚʢʫʩʥʳʤ; ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤ 

ʚ ʚʦʜʝ, ʪʨʫʜʥʝʝ ï ʚ ʩʧʠʨʪʝ. ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ 144,11 ʛ/ʤʦʣʴ; ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 410 Üʉ [1]. 

ɽ211 ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʢʦʪʦʨʳʭ ʬʝʨʤʝʥʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʨʘʩʱʝʧʣʝʥʠʝ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʜʨʦʞʞʝʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʢʦʚ [2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʫʯʝʪʘ ʦʙʨʘʪʥʳʭ ʤʫʪʘʮʠʡ ʫ Salmonella typhimurium. ʐʪʘʤʤʳ Salmonella typhimurium, 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʛʝʥʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʠʩʪʠʜʠʥʦʚʦʤ ʦʧʝʨʦʥʝ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʩʠʥʪʝʟʫ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʛʠʩʪʠʜʠʥʘ [4]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʪʘʤʤ ʊɸ100 ʙʘʢʪʝʨʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʵʪʫ ʤʫʪʘʮʠʶ ʧʨʠʤʝʥʷʝʪʩʷ ʘʟʠʜ ʥʘʪʨʠʷ [3].  

 ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʏʝʨʝʟ 24 ʯʘʩʘ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʏʝʨʝʟ 48 

ʯʘʩʦʚ ʙʳʣʠ ʚʠʜʥʳ ʢʨʫʛʣʳʝ ʚʳʧʫʢʣʳʝ ʙʝʣʳʝ ʢʦʣʦʥʠʠ ʩ ʨʦʚʥʳʤ ʢʨʘʝʤ. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦʜʩʯʝʪ ʨʝʚʝʨʪʘʥʪʦʚ (ʪʘʙʣʠʮʘ 1). ʏʝʨʝʟ 72 ʯʘʩʘ ʨʦʩʪ ʢʦʣʦʥʠʡ 

ʫʚʝʣʠʯʠʣʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʚ ʧʨʝʜʝʣʘʭ +10 ʢʦʣʦʥʠʡ ʥʘ ʯʘʰʢʫ. 

 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɹʝʥʟʦʘʪʘ ʥʘʪʨʠʷ 

 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʳʩʦʢʘʷ ʤʫʪʘʛʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʯʘʰʢʘʭ ʩ ʜʦʟʦʡ ʙʝʥʟʦʘʪʘ ʥʘʪʨʠʷ 10000 ʤʢʛ/ʯʘʰʢʫ. ʉʨʝʜʥʷʷ 

ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɼʦʟʘ 

ʤʢʛ/ʯʘʰʢʫ 
ὓ  M ὓȾὓ  MA 

ʧʦʚʪʦʨʥʦʩʪʠ 

1 2 3 

Ὄὕ - 31 37 - 34 - - 

ɸʟʠʜ ʥʘʪʨʠʷ 1,5 198 209 - 204 6 + 

ɹʝʥʟʦʘʪ ʥʘʪʨʠʷ 10000 118 105 160 128 3,7 + 

1000 61 86 65 71 2,09 + 

100 44 46 42 44 1,29 - 



ʤʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʩ ʜʦʟʦʡ 1000 ʤʢʛ/ʯʘʰʢʫ. ʆʜʥʘʢʦ ʚ ʯʘʰʢʘʭ ʩ ʜʦʟʦʡ ʚʝʱʝʩʪʚʘ 100 

ʤʢʛ/ʯʘʰʢʫ ʤʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʚʳʷʚʣʝʥʘ.  

ɺ ʭʦʜʝ ʧʦʜʩʯʝʪʘ ʢʦʣʦʥʠʡ ʚʳʷʚʠʣʘʩʴ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʦʟʦʡ ʚʝʱʝʩʪʚʘ ʠ ʯʠʩʣʘ 

ʨʝʚʝʨʪʘʥʪʦʚ (ʨʠʩʫʥʦʢ).  

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʟʳ ʚʝʱʝʩʪʚʘ ʠ ʯʠʩʣʘ ʨʝʚʝʨʪʘʥʪʦʚ (ɹʝʥʟʦʘʪ 

ʥʘʪʨʠʷ) 
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DETERMINATION OF GEN OTOXIC AND MUTAGENIC  PROPERTIES OF 

SODIUM BENZOATE USIN G THE AMES TEST 

Strelkova Yu.N. 

Astrakhan State University, Astrakhan 

 

Abstract: the preservative sodium benzoate is a very popular food additive on the market of products 

and cosmetics. Some studies claim that this Supplement is carcinogenic and unsafe for children, while 

other experiments refute these facts. This article describes the results of the study of sodium benzoate 

in the Ames test (direct mutagenic activity). 

Key words: sodium benzoate, Ames test, preservative, genotoxicity, mutagenicity. 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚ, ʤʢʛ/ʯʘʰʢʫ



ʋɼʂ 61 

 

ʈʆʃʔ ʄɸʊʈʀʂʉʅʓʍ ʄɽʊɸʃʃʆʇʈʆʊɽʀʅɸɿ ɺ ʆʈɻɸʅʀɿʄɽ ʏɽʃʆɺɽʂɸ 

ɸʙʜʫʛʘʬʬʘʨʦʚ ʉ.ʆ. ʫʛʣʠ, ʈʘʭʠʤʞʦʥʦʚ ʉ.ʉ. ʫʛʣʠ, ɹʦʙʦʢʫʣʦʚ ɸ.ʋ. ʫʛʣʠ, 

ɸʢʨʦʤʦʚ ɸ.ʈ. ʫʛʣʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʄʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ (ʄʄʇ) ʷʚʣʷʶʪʩʷ Zn (ʎʠʥʢ) ʟʘʚʠʩʠʤʳʭ ʧʨʦʪʝʘʟ. ɺʩʝ ʚʠʜʳ 

ʄʄʇ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʜʦʤʝʥʥʳʤʠ ʙʝʣʢʘʤʠ, ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʢʘʥʝʚʳʤʠ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʄʄʇ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʠʥʛʠʙʠʪʦʨʳ. ʕʪʦʪ ʦʙʟʦʨ ʦʙʲʷʩʥʠʪ 

ʦʪʥʦʰʝʥʠʝ ʄʄʇ ʠ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʠ ʥʠʟʢʠʤ, ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʠʥʪʝʟ ʄʄʇ, ʪʘʢʠʭ ʢʘʢ ʢʦʬʝʠʥ, ʦʜʠʥ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ʟʤʝʠʥʦʛʦ ʷʜʘ, ʤʝʣʘʪʦʥʠʥ, ʩʝʨʦʪʦʥʠʥ, ʩʪʨʝʩʩ-ʬʘʢʪʦʨ, ʚʠʪʘʤʠʥʳ ɽ ʠ ʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʨʤʝʥʪ; ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ; 

ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʝ ʷʜʨʦ. 

 

ɺʚʝʜʝʥʠʝ 

ʌʝʨʤʝʥʪʳ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ (ʄʄʇ) ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ 1962 ʛʦʜʫ 

ɾʝʨʦʤʦʤ ɻʨʦʩʩʦʤ ʠ ʐʘʨʣʝʤ ʄ. ʃʘʧʴʝʨʦʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʝʛʨʘʜʘʮʠʠ ʪʨʦʡʥʦʛʦ ʩʧʠʨʘʣʴʥʦʛʦ 

ʢʦʣʣʘʛʝʥʘ ʚʦ ʚʨʝʤʷ ʤʝʪʘʤʦʨʬʦʟʳ ʭʚʦʩʪʘ ʛʦʣʦʚʘʩʪʠʢʘ. ʂʦʣʣʘʛʝʥ ʨʘʩʱʝʧʣʷʣʩʷ ʬʝʨʤʝʥʪʦʤ, 

ʠʟʚʝʩʪʥʳʤ ʢʘʢ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʢʦʣʣʘʛʝʥʘʟʘ. ʕʪʦʪ ʬʝʨʤʝʥʪ ʙʳʣ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥ ʠʟ ʢʦʞʠ 

ʯʝʣʦʚʝʢʘ ʚ ʥʝʘʢʪʠʚʥʦʡ ʬʦʨʤʝ, pro-MMP (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ MMP zymogen), ʚ 1968 ʛʦʜʫ. 

ʇʦʟʜʥʝʝ ʦʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʘʢ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʪʘʢ ʠ ʫ ʨʘʩʪʝʥʠʡ. ɺ 1990 ʛʦʜʫ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʮʠʩʪʝʠʥʘ ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʫʣʷʮʠʶ ʬʝʨʤʝʥʪʘ ʚ ʝʛʦ 

ʥʝʘʢʪʠʚʥʦʡ ʬʦʨʤʝ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʚʘʜʮʘʪʴ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʛʝʥʘ ʢʦʜʠʨʫʶʪ ʥʘʙʦʨ ʚʩʝʭ ʄʄʇ ʯʝʣʦʚʝʢʘ. ʄʘʪʨʠʢʩʥʳʝ 

ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ (ʄʄʇ) ʷʚʣʷʶʪʩʷ Zn (ʎʠʥʢ) ʟʘʚʠʩʠʤʳʭ ʧʨʦʪʝʘʟ. ʄʄʇ ʠʤʝʶʪ 27 ʪʠʧʦʚ, ʠ 

ʢʘʞʜʳʡ ʪʠʧ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʤʚʦʣ. ʄʄʇ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ matrixinis. ɺʩʝ ʚʠʜʳ ʄʄʇ 

ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʜʦʤʝʥʥʳʤʠ ʙʝʣʢʘʤʠ, ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʢʘʥʝʚʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 

ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʧʘʪʦʣʦʛʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʄʄʇ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ 

ʥʝʢʦʪʦʨʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʵʪʦʪ ʦʙʟʦʨ ʦʙʲʷʩʥʠʪ ʯʠʪʘʪʝʣʶ ʦʪʥʦʰʝʥʠʝ 

ʄʄʇ ʠ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʪʘʤ ʜʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ 

ʥʠʟʢʦʛʦ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʠʥʪʝʟ ʄʄʇ, ʪʘʢ ʢʘʢ ʢʦʬʝʠʥ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʟʤʝʠʥʦʛʦ ʷʜʘ, ʤʝʣʘʪʦʥʠʥ, ʩʝʨʦʪʦʥʠʥ, ʩʪʨʝʩʩ-ʬʘʢʪʦʨ, ʚʠʪʘʤʠʥʳ ɽ ʠ ʉ.  

ʈʦʣʴ ʚʠʪʘʤʠʥʦʚ ʉ ʠ ɽ ʚ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʄʄʇ 

ʉʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʢʠʩʣʦʨʦʜʘ ï ʵʪʦ ʦʯʝʥʴ ʨʝʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩ ʢʘʞʜʳʤ ʢʣʝʪʦʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʆʥʠ ʦʙʳʯʥʦ ʦʙʨʘʟʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʘʭ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. ʆʜʥʘʢʦ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʵʪʠʭ 

ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʚʠʜʦʚ ʆ2 ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʥʘʨʫʰʝʥʠʷʤ ʚ ʢʣʝʪʢʘʭ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʚʦʚʣʝʯʝʥʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʘʯʝʩʪʚʝ ʚʘʞʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʜʠʘʪʦʨʦʚ ʚʦ ʤʥʦʛʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʯʝʣʦʚʝʢʘ, 

ʪʘʢʠʝ ʢʘʢ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ O2 ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʄʄʇ. 

ɺʠʪʘʤʠʥʳ ʉ ʠ ɽ ʦʙʝʟʚʨʝʞʠʚʘʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʆ2 ʠ ʚʳʚʦʜʷʪ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʧʦʨʘʞʝʥʥʳʭ ʄʄʇ ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʘʤʠʥʦʪʝʨʘʧʠʶ. 

ɺʚʝʜʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʉ ʠ ɽ ʚʤʝʩʪʝ ʚ ʦʨʛʘʥʠʟʤ ʜʘʝʪ ʥʘʠʣʫʯʰʠʡ ʵʬʬʝʢʪ, ʪʘʢ ʢʘʢ ʚʠʪʘʤʠʥ ʉ 



ʟʘʱʠʱʘʝʪ ʩʪʨʫʢʪʫʨʫ ʚʠʪʘʤʠʥʘ ɽ. ɺʠʪʘʤʠʥ ʉ ʫʯʘʩʪʚʫʝʪ ʚ ʚʩʘʩʳʚʘʥʠʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠʟ 

ʢʠʰʝʯʥʠʢʘ ʠʣʠ ʚ ʩʠʥʪʝʟʝ ʢʦʣʣʘʛʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʚʠʪʘʤʠʥ ʉ ʦʙʝʟʚʨʝʞʠʚʘʝʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʆ2 ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ. ɼʝʬʠʮʠʪ 

ʚʠʪʘʤʠʥʘ ɽ, ʪʦʢʦʬʝʨʦʣʘ ʧʨʠʚʦʜʠʣ (ʩʨʝʜʥʝʝ ʧʦʢʦʣʝʥʠʝ tocos) ʢ ʥʘʨʫʰʝʥʠʶ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʫ 

ʤʫʞʯʠʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʙʦʨʪ ʫ ʞʝʥʱʠʥ. ʈʘʜʠʢʘʣ ʆ2 ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʥʝʥʘʩʳʱʝʥʥʦʡ ʞʠʨʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʟʘʤʝʥʷʝʪ ʜʚʦʡʥʫʶ ʩʚʷʟʴ ʥʘ ʦʜʠʥʦʯʥʫʶ, ʘ ʟʘʪʝʤ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ ʠ ʥʘʨʫʰʘʝʪ ʨʘʙʦʪʫ ʥʘʩʦʩʦʚ. ɺʠʪʘʤʠʥ ɽ ʦʙʝʟʚʨʝʞʠʚʘʝʪ 

ʆ2-ʨʘʜʠʢʘʣʳ ʠ ʟʘʱʠʱʘʝʪ ʤʝʤʙʨʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʨʘʜʠʢʘʣʦʚ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʄʄʇ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ [1]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʤʝʣʘʪʦʥʠʥʦʤ ʠ ʬʝʨʤʝʥʪʘ ʄʄʇ 

ʄʝʣʘʪʦʥʠʥ, ʛʦʨʤʦʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ 

(ʵʧʠʬʠʟʦʤ), ʪʘʢʞʝ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʢʠʰʝʯʥʠʢʘ ʠ ʛʣʘʟ ʚ ʪʝʤʥʦʪʝ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʢʣʘʩʩʘ 

ʤʝʣʘʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ-ʄʊ 1, ʄʊ 2 ʠ ʄʊ 3-ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, 

ʢʠʰʝʯʥʠʢʘ, ʷʠʯʥʠʢʦʚ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʥʦ ʥʘʠʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʥʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ (ʉʂʅ) ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʇʘʨʩ ʪʫʙʝʨʘʣʠʩ ʧʝʨʝʜʥʝʡ 

ʜʦʣʠ ʛʠʧʦʬʠʟʘ. ʄʝʣʘʪʦʥʠʥ ʦʙʣʘʜʘʝʪ ʵʥʜʦʢʨʠʥʥʳʤ, ʘʫʪʦʢʨʠʥʥʳʤ ʠ ʧʘʨʘʢʨʠʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, 

ʢʦʪʦʨʦʝ ʚ ʦʩʥʦʚʥʦʤ ʦʧʦʩʨʝʜʦʚʘʥʦ ʨʝʮʝʧʪʦʨʘʤʠ. ʆʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʨʝʛʫʣʷʮʠʶ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʭʦʪʷ ʦʥ ʦʢʘʟʳʚʘʝʪ ʧʳʣʴʥʠʢʦʚʦʝ 

ʵʥʜʦʢʨʠʥʥʦʝ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʄʝʣʘʪʦʥʠʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʠʟ ʩʝʨʦʪʦʥʠʥʘ 

ʥʦʯʴʶ, ʠ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʨʠʧʪʦʬʘʥ. ʀʟ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦʢʘʟʘʥʦ, 

ʯʪʦ ʤʝʣʘʪʦʥʠʥ ʩʪʠʤʫʣʠʨʦʚʘʣ ʞʝʣʝʟʠʩʪʫʶ ʨʘʙʦʪʫ ʪʠʤʫʩʘ ʠ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʥʠʢʦʤ ʥʦʤʝʨ ʦʜʠʥ 

ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʨʘʜʠʢʘʣʦʚ OH, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʩʨʝʜʠ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ O2. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʝʣʘʪʦʥʠʥ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʡʰʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ. ʀʟ-ʟʘ 

ʜʝʟʘʢʪʠʚʘʮʠʠ ʜʣʷ ʨʘʜʠʢʘʣʦʚ, ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʄʄʇ [2]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʬʝʠʥʦʤ ʠ ʄʄʇ 

ʂʦʬʝʠʥ (1,3,7-ʪʨʠʤʝʪʠʣʢʩʘʥʪʠʥ) - ɻ ʪʦ ʧʨʠʨʦʜʥʳʡ ʘʣʢʘʣʦʠʜ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʦʬʝʡʥʳʭ 

ʟʝʨʥʘʭ, ʯʘʡʥʳʭ ʣʠʩʪʴʷʭ, ʢʘʢʘʦ-ʙʦʙʘʭ, ʦʨʝʭʘʭ ʢʦʣʳ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʦʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʚ ʤʠʨʝ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ 

ʦʙʳʯʥʳʭ ʥʘʧʠʪʢʘʭ (ʢʦʬʝ, ʯʘʡ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ), ʧʨʦʜʫʢʪʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʢʘʦ ʠʣʠ 

ʰʦʢʦʣʘʜ, ʘ ʪʘʢʞʝ ʣʝʢʘʨʩʪʚʘʭ, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ ʦʪ ʛʦʣʦʚʥʦʡ ʙʦʣʠ ʠʣʠ ʙʦʣʠ ʠ ʙʝʟʨʝʮʝʧʪʫʨʥʳʝ 

ʩʪʠʤʫʣʷʪʦʨʳ. ʂʦʬʝʠʥ ʫʩʠʣʠʚʘʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʩʠʣʫ, ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, ʨʘʙʦʪʫ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʘʜʨʝʥʘʣʠʥʘ. ʂʦʬʝʠʥ 

ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʞʝʣʫʜʢʝ. ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʯʝʥʠ. ʅʦ ʧʦʛʣʦʱʝʥʠʝ 

ʢʦʬʝʠʥʘ ʙʦʣʴʰʝ ʥʦʨʤʳ ʧʨʠʚʦʜʠʣʦ ʢ ʙʝʩʧʦʢʦʡʩʪʚʫ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ, ʨʚʦʪʝ, ʪʘʭʠʢʘʨʜʠʠ, ʜʠʘʨʝʝ 

ʠ ʘʨʠʪʤʠʠ. ʂʦʬʝʠʥ ʥʘʨʫʰʘʝʪ ʧʫʪʴ ʩʠʥʪʝʟʘ ʄʄʇ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʤʝʥʪʘ ʄʄʇ [3]. 

ʆʤʝʛʘ-3 ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʄʄʇ 

ʆʤʝʛʘ-3 ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ - ʵʪʦ ʧʠʪʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʚʘʞʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʘ. ɺʦ ʚʨʝʤʷ ʜʝʬʠʮʠʪʘ ʧʨʦʠʩʭʦʜʷʪ ʚʷʣʳʡ ʨʦʩʪ, ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ, ʩʣʘʙʦʩʪʴ ʚ 

ʦʙʫʯʝʥʠʠ ʠ ʚ ʚʦʩʧʨʠʷʪʠʠ, ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʚ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ. ʆʤʝʛʘ-3 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʥʘʧʪʦʛʝʥʝʟʝ ʠ ʤʠʝʣʦʛʝʥʝʟʝ. ɺʦ ʚʨʝʤʷ 

ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʤʦʟʛʝ, ʧʦʛʣʦʱʝʥʠʝ ʦʤʝʛʘ-3 ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʠʡ ʵʬʬʝʢʪ. ʇʦʪʦʤʫ ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʧʦʚʨʝʞʜʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʊ-ʢʠʣʣʝʨʳ ʫʚʝʣʠʯʘʪʩʷ ʟʜʝʩʴ ʠ ʚʳʩʚʦʙʦʜʷʪ ʚ ʵʪʦ ʤʝʩʪʦ ʄʄʇ, ʚ 

ʟʘʢʣʶʯʝʥʠʝ ʚ ʥʝʨʚʥʦʤ ʮʝʥʪʨʝ ʧʨʦʠʩʭʦʜʷʪ ʥʝʠʟʣʝʯʠʤʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʥʘʨʫʰʘʝʪʩʷ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ). ɺʦ ʚʨʝʤʷ ʧʦʛʣʦʱʝʥʠʷ ʆʤʝʛʘ-3 ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʘʢʪʠʚʥʦʩʪʴ ʊ-

ʢʠʣʣʝʨʥʳʭ ʢʣʝʪʦʢ ʩʥʠʞʘʝʪʩʷ, ʠ ʵʪʦʪ ʨʠʩʢ ʟʘʤʝʜʣʷʝʪʩʷ [4]. 

ɿʘʢʣʶʯʝʥʠʝ 



ɺʠʪʘʤʠʥ ʉ ʠ ɽ ï ʵʪʦ ʠʥʛʠʙʠʪʦʨ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʆ2, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʘʪʦʨʦʤ ʄʄʇ. ʇʦʵʪʦʤʫ ʵʪʠ ʚʠʪʘʤʠʥʳ ʚʘʞʥʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʄʄʇ. 

ʄʝʣʘʪʦʥʠʥ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʥʦʯʴʶ ʠʟ ʩʝʨʦʪʦʥʠʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʡʰʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ. ʆʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʤʝʣʘʪʦʥʠʥʘ ʥʘ ʄʄʇ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʠʥʘʢʪʠʚʠʨʫʝʪ ʦʥ-ʨʘʜʠʢʘʣʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʅʦʨʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʬʝʠʥʘ ʧʦʣʝʟʥʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʫ ʞʝ ʧʨʠʷʪʥʫʶ ʬʫʥʢʮʠʶ, ʯʪʦ ʠ ʥʘʨʫʰʝʥʠʝ ʩʠʥʪʝʟʘ ʄʄʇ. 

ʆʩʥʦʚʥʦʡ ʵʬʬʝʢʪ ʩʪʨʝʩʩʘ ʥʘ ʄʄʇ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʆ2 ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʠ ʚ ʟʘʢʣʶʯʝʥʠʝ ʵʪʠ ʨʘʜʠʢʘʣʳ ʘʢʪʠʚʠʨʫʶʪ ʄʄʇ. 

ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʦʤʝʛʘ-3 ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʧʦʚʨʝʞʜʝʥʥʦʤ ʤʦʟʛʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ 

ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʵʪʠ ʢʣʝʪʢʠ ʤʦʛʣʠ ʙʳ ʚʳʩʚʦʙʦʞʜʘʪʴ ʠʟ ʩʝʙʷ 

ʥʝʢʦʪʦʨʳʝ ʘʢʪʠʚʘʪʦʨʳ ʄʄʇ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʄʄʇ. ɺ ʟʤʝʠʥʦʤ ʷʜʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 150 

ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʥʦʤ, ʘ ʜʨʫʛʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ 

ʧʦʣʝʟʝʥ ʢʘʢ BJ46, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ʄʄʇ. 
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THE ROLE OF MATRIX M ETALLOPROTEINASES IN  HUMAN BODY  
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MMPs are Zn dependent proteases. All of MMPs kind is multi-domain proteins and their activities 

are regulated by tissue inhibitors of metalloproteinases. The prevention of the pathologies which is 

created by MMPs used some synthetic and naturally inhibitors. This review will explain the attitude 

MMPs and some chemical and physical factors which to being high level and low could affect to 

MMPs activity and synthesis as caffeine, one of snake venom components, melatonin, serotonin, stress 

factor, E and C vitamins. 
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ɺʆɿɼɽʁʉʊɺʀɽ ʀʅɻʀɹʀʊʆʈʆɺ ʂʆʊʈɸʅʉʇʆʈʊɽʈɸ ʅɸʊʈʀʗ ʀ 

ɻʃʖʂʆɿʓ-2 (ʅɻʂʊ-2) ʅɸ ʇɽʏɽʅʔ, ʉʊɽɸʊʆɿ ʇɽʏɽʅʀ, ʌʀɹʈʆɿ ʇɽʏɽʅʀ. 

ʆɹɿʆʈ ʇʆ ʈɸʂʆɺʆʁ ʆʇʋʍʆʃʀ 

ɸʙʜʫʛʘʬʬʘʨʦʚ ʉ.ʆ. ʫʛʣʠ, ʈʘʭʠʤʞʦʥʦʚ ʉ.ʉ. ʫʛʣʠ, ɹʦʙʦʢʫʣʦʚ ɸ.ʋ. ʫʛʣʠ, 

ɸʢʨʦʤʦʚ ɸ.ʈ. ʫʛʣʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʂʘʪʝʛʦʨʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʥʛʠʙʠʪʦʨʳ ʢʦʪʨʘʥʩʧʦʨʪʝʨʦʚ ʥʘʪʨʠʷ-ʛʣʶʢʦʟʳ 

2-ʛʦ ʢʣʘʩʩʘ (ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ 2), ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʦʚʳʤ ʢʣʘʩʩʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʣʝʯʝʥʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2-ʛʦ ʪʠʧʘ ʩ ʜʦʢʘʟʘʥʥʳʤʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ ʢʘʨʜʠʦ-

ʟʘʱʠʪʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ, 

ʠʥʛʠʙʠʪʦʨʳ ʢʦʪʨʘʥʩʧʦʨʪʝʨʦʚ ʥʘʪʨʠʷ ʠ ʛʣʶʢʦʟʳ 2 ʢʣʘʩʩʘ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʩʥʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʘ ʚ ʪʢʘʥʷʭ ʧʝʯʝʥʠ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʠ ʬʠʙʨʦʟʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɹʝʟʘʣʢʦʛʦʣʴʥʳʝ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ (ɹɹʇ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʘ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʠ ʮʠʨʨʦʟ, ʠ, ʝʩʣʠ ʵʪʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʤʝʩʪʝ, ʦʥʠ ʫʩʫʛʫʙʣʷʶʪ 

ʧʦʩʣʝʜʩʪʚʠʷ. ʅʘʩʪʦʷʱʘʷ ʦʙʟʦʨʥʘʷ ʩʪʘʪʴʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʪʨʘʥʩʧʦʨʪʝʨʦʚ ʥʘʪʨʠʷ ʠ ʛʣʶʢʦʟʳ 2 ʢʣʘʩʩʘ (ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2) ʥʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ, ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʬʠʙʨʦʟʥʦ-ʧʝʯʝʥʦʯʥʫʶ ʠ ʛʝʧʘʪʦʢʣʝʪʦʯʥʫʶ 

ʢʘʨʮʠʥʦʤʫ. ɹʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥʳ 21ʩʪʘʪʝʡ , ʚʢʣʶʯʘʷ 12 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 9 ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚʢʣʶʯʝʥʠʝʤ 15152 ʧʘʮʠʝʥʪʦʚ, ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ 20 ʜʦ 104 ʥʝʜʝʣʴ. 

ɸʥʘʣʠʟ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 ʥʘ 

ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ, ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʨʘʟʚʠʪʠʝ ʩʪʝʘʪʦʛʝʧʘʪʠʪʘ, ʬʠʙʨʦʟʘ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʨʝʛʨʝʩʩʠʶ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ. ɺ ʩʣʝʜʩʪʚʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2 ʤʦʛʫʪ ʟʘʱʠʱʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʯʘʩʪʦʪʫ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʣʢʦʛʦʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ, ʩʪʝʘʪʦʛʝʧʘʪʠʪʘ ʠ ʬʠʙʨʦʟʥʦʛʦ ʛʝʧʘʪʠʪʘ ʫ ʙʦʣʴʥʳʭ 

ʜʠʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʂɻʊ-2, ʙʝʟʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ, ʉʪʝʘʪʦʛʝʧʘʪʠʪ, ʌʠʙʨʦʟ ʧʝʯʝʥʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʕʣʝʢʪʨʦʥʥʳʡ ʧʦʠʩʢ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ: Pubmed, 

MEDLINE ʠ Embase. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʢʘʢ ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2, 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ ʠ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ. ʇʦʠʩʢ 

ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʩʪʘʪʴʷʤʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʠ ʧʨʦʚʦʜʠʚʰʠʤʠʩʷ ʢʘʢ ʥʘ 

ʣʶʜʷʭ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ 5 ʣʝʪ ʩ 2013 ʛʦʜʘ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʦʙʟʦʨ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʤʦʜʝʣʴ ʧʘʮʠʝʥʪʘ ʠʣʠ 

ʞʠʚʦʪʥʦʛʦ ʜʠʘʙʝʪʘ ʚʪʦʨʦʛʦ ʪʠʧʘ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʯʝʥʠ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʝʯʝʥʠ, ʥʘʥʝʩʝʥʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʅʂɻʊ-2. ʅʘʟʚʘʥʠʷ ʠ ʚʳʜʝʨʞʢʠ ʙʳʣʠ 

ʧʨʦʩʤʦʪʨʝʥʳ ʥʝʟʘʚʠʩʠʤʦ ʯʝʪʳʨʴʤʷ ʘʚʪʦʨʘʤʠ, ʠ ʧʦʣʥʘʷ ʩʪʘʪʴʷ ʙʳʣʘ ʥʘʡʜʝʥʘ ʜʣʷ ʨʫʢʦʧʠʩʝʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʯʪʝʥʳ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʪʝʤʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʘʪʴʠ ʙʳʣʠ 

ʧʨʦʩʤʦʪʨʝʥʳ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʫʪʝʤ ʨʫʯʥʦʛʦ ʧʦʠʩʢʘ ʙʠʙʣʠʦʛʨʘʬʠʠ. ʅʘʡʜʝʥʥʳʝ ʧʦʣʥʳʝ 

ʪʝʢʩʪʦʚʳʝ ʩʪʘʪʴʠ ʙʳʣʠ ʦʮʝʥʝʥʳ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʧʨʠʝʤʣʝʤʦʩʪʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ 



ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʙʱʝʝ ʯʠʩʣʦ ʩʪʘʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 263. ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ 

ʧʦʣʫʯʝʥʠʷ ʥʝ ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʜʝʣʫ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʯʪʝʥʠʷ ʨʝʟʶʤʝ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 34 ʩʪʘʪʴʠ, ʘ ʧʦʩʣʝ ʧʝʨʝʩʤʦʪʨʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʨʠʪʝʨʠʝʚ ʧʦʠʩʢʘ ʧʨʠʣʦʞʝʥʠʡ ʙʳʣ 

ʧʦʣʫʯʝʥ ʠ ʦʪʦʙʨʘʥ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 20 ʩʪʘʪʝʡ. 

ʀʟ 20 ʩʪʘʪʝʡ, 11 ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ 9 ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 15152 ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ ʥʝʘʣʢʦʛʦʣʴʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ ʥʘ ʅɻʂʊ-2 ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʣʝʯʝʥʠʷ 20-104 ʥʝʜʝʣʠ 

ʆʙʩʫʞʜʝʥʠʝ 

ɹʝʟʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʩʨʝʜʠ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 70% ʠ ʦʙʳʯʥʦ ʩʦʩʫʱʝʩʪʚʫʝʪ ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ . ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʢ ʵʪʦʤʫ ʦʩʣʦʞʥʝʥʠʶ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ, ʦʪʯʝʪ ʦ ʤʝʪʘʘʥʘʣʠʟʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ 

ʢʘʨʮʠʥʦʤʦʡ, ʢʨʦʤʝ ʪʦʛʦ, ʧʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠʤʝʶʪ ʧʣʦʭʦʡ ʧʨʦʛʥʦʟ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʚʦʠʤʠ ʢʦʣʣʝʛʘʤʠ. ʀʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʝʚʦʛʦ ʢʦ-ʪʨʘʥʩʧʦʨʪʝʨʘ ʛʣʶʢʦʟʳ 2 (ʅɻʂʊ-2) ʩʥʠʞʘʶʪ 

ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʠʥʛʠʙʠʨʫʷ ʨʝʘʙʩʦʨʙʮʠʶ ʛʣʶʢʦʟʳ ʚ ʧʦʯʢʘʭ ʠ ʩʧʦʩʦʙʩʪʚʫʷ 

ʚʳʚʝʜʝʥʠʶ ʛʣʶʢʦʟʳ ʩ ʤʦʯʦʡ [1]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʪʠʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2 ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʞʠʨʘ. ʀʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2ʪʘʢʞʝ ʙʳʣʠ 

ʧʨʠʟʥʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʧʝʯʝʥʠ, ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʬʠʙʨʦʟʘ ʧʝʯʝʥʠ . 

ɺ 2013 ʛʦʜʫ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʠʧʨʘʛʣʠʬʣʦʟʠʥʘ ʥʘ ʤʦʜʝʣʴʥʳʭ ʤʳʰʘʭ ʩ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ ʩʦ ʩʪʝʘʪʦʟʦʤ ʧʝʯʝʥʠ, ʠ ʦʥʠ ʥʘʙʣʶʜʘʣʠ ʫʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʫ ʞʠʚʦʪʥʳʭ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʩʥʠʞʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ. ʆʥʠ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʠʧʨʘʛʣʠʬʣʦʟʠʥʘ ʥʘ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥ-ʥʠʢʦʪʠʥʘʤʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ 

ʜʠʘʙʝʪ 2 ʪʠʧʘ ʤʳʰʝʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʮʠʠ 

ʠʥʩʫʣʠʥʘ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʝʡ, ʩʪʝʘʪʦʟʦʤ ʧʝʯʝʥʠ ʠ ʦʞʠʨʝʥʠʝʤ. 

ʏʝʪʳʨʝʭʥʝʜʝʣʴʥʦʝ ʧʦʚʪʦʨʥʦʝ ʚʚʝʜʝʥʠʝ ʠʧʨʘʛʣʠʬʣʦʟʠʥʘ ʫʣʫʯʰʘʣʦ ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ ʠ 

ʦʞʠʨʝʥʠʝ ʥʘʨʷʜʫ ʩ ʫʣʫʯʰʝʥʠʝʤ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʧʨʘʛʣʠʬʣʦʟʠʥ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʙʠʦʤʘʨʢʝʨʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʧʣʘʟʤʝ ʠ ʧʝʯʝʥʠ (ʨʝʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʢʘʨʙʦʥʠʣʴʥʳʡ ʙʝʣʦʢ) ʠ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ (ʠʥʪʝʨʣʝʡʢʠʥ 6, 

ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ, ʤʦʥʦʮʠʪʘʨʥʳʡ ʭʝʤʦʪʘʢʩʠʯʝʩʢʠʡ ʙʝʣʦʢ-1 ʠ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ), ʘ 

ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦ ʫʨʦʚʥʶ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ . 

ʕʪʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠʥʛʠʙʠʪʦʨʘ ʅɻʂʊ-2 ʜʦʢʘʟʘʥ Qiang et al. ʚ ʩʚʦʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʦʜʝʣʠ ʛʨʳʟʫʥʦʚ ʩ ʣʠʟʝʦʛʣʠʬʣʦʟʠʥʦʤ. ʆʥ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʬʠʙʨʦʟ ʚ ʭʦʣʠʥʦ-ʜʝʬʠʮʠʪʥʦʡ L-ʘʤʠʥʦʢʠʩʣʦʪʝ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʨʘʮʠʦʥʦʤ ʢʨʳʩ 

[2]. 

ʎʷʥ ʠ ʜʨ. ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʳʰʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʢʘʢ ʥʠʢʦʪʠʥʘʤʠʜ, ʪʘʢ ʠ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥ 

ʜʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʜʠʘʙʝʪʘ, ʘ ʟʘʪʝʤ ʢʦʨʤʠʣʠ ʚʳʩʦʢʦʞʠʨʦʚʦʡ ʜʠʝʪʦʡ, ʩʦʜʝʨʞʘʱʝʡ 

ʪʨʘʥʩʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ʊɾʂ), ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ ʠ ʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ. ʆʜʥʘ ʛʨʫʧʧʘ ʣʝʯʠʪʩʷ 

ʣʫʩʝʦʛʣʠʬʣʦʟʠʥʦʤ, ʘ ʜʨʫʛʘʷ-ʙʝʟ ʣʝʯʝʥʠʷ, ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ɻʨʫʧʧʘ, ʧʦʣʫʯʘʚʰʘʷ 

ʣʫʩʝʦʛʣʠʬʣʦʟʠʥ, ʧʦʢʘʟʘʣʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʝʯʝʥʠ ʠ ʨʝʚʝʨʩʠʶ 

ʧʦʚʳʰʝʥʥʳʭ ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʛʣʠʢʝʤʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ. ʂʨʦʤʝ ʪʦʛʦ, 



ʣʫʩʝʦʛʣʠʬʣʦʟʠʥ ʢʦʥʪʨʦʣʠʨʦʚʘʣ ʬʠʙʨʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʩ 

ʧʦʚʳhʝʥʠʝʤ ʨʝʛʫʣʷʮʠʠ ʢʦʣʣʘʛʝʥʘ 1 ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʦʛʦ ʘʢʪʠʥʘ ʠ ʵʢʩʧʨʝʩʩʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʧʝʯʝʥʠ ʤʳʰʝʡ. 

ɺ ʜʨʫʛʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, Nakano et al. ʚ 2015 ʛʦʜʫ ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʧʝʯʝʥʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ ʠʥʛʠʙʠʪʦʨʘ ʅɻʂʊ-2-ʨʝʤʦʛʣʠʬʣʦʟʠʥʘ 

ʫ ʤʳʰʝʡ. ʇʦʩʣʝ ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ ʣʝʯʝʥʠʷ ʨʝʤʦʛʣʠʬʦʟʠʥʦʤ ʦʪʤʝʯʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ (76%), ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 

(48%) ʠ ʧʝʯʝʥʦʯʥʳʭ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (40%). ʆʥ ʪʘʢʞʝ ʫʤʝʥʴʰʠʣ ʚʝʩ ʧʝʯʝʥʠ ʥʘ 42%. ɺ 2015 

ʛʦʜʫ ʃʝʡʪʝʨ ʠ ʜʨ. ʦʙʲʝʜʠʥʝʥʥʳʝ ʜʘʥʥʳʝ ʯʝʪʳʨʝʭ 26-ʥʝʜʝʣʴʥʳʭ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʢʘʥʛʣʠʬʣʦʟʠʥʦʤ 100 ʤʛ ʠ 300 ʤʛ, ʚʢʣʶʯʘʷ 2313 ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʘ ʪʘʢʞʝ ʠʟ 2 ʠʩʩʣʝʜʦʚʘʥʠʡ 52-ʥʝʜʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʘʢʪʠʚʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʢʘʥʘʛʣʠʬʣʦʟʠʥʦʤ 300 ʤʛ ʧʨʦʪʠʚ ʩʠʪʘʛʣʠʧʪʠʥʘ 100 

ʤʛ ʫ 1488 ʧʘʮʠʝʥʪʦʚ ʠ ʦʙʥʘʨʫʞʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʩ 

ʢʘʥʘʛʣʠʬʣʦʟʠʥʦʤ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ ʚ 26-ʥʝʜʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʩ ʢʘʥʘʛʣʠʬʣʦʟʠʥʦʤ 

300 ʤʛ ʧʨʦʪʠʚ ʩʠʪʘʛʣʠʧʪʠʥʘ 100 ʤʛ (ʥʦʤʠʥʘʣʴʥʳʡ ʈ<0,001 ʜʣʷ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, 

ʘʩʧʘʨʪʘʪʘ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ ʠ ʙʠʣʠʨʫʙʠʥ, ʠ ʈ<0,01 ʜʣʷ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ) ʥʘ 52-ʡ ʥʝʜʝʣʝ [3]. 

ɽʱʝ ʦʜʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2016 ʛʦʜʫ Ohki et al. 

ʦʙʩʣʝʜʦʚʘʥʦ 24 ʧʘʮʠʝʥʪʘ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ɸʃʊ, 

ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʤ ʅɻʂʊ-2 ʠ ʘʥʘʣʦʛʦʤ 

ʛʣʶʢʘʛʦʥʦʧʦʜʦʙʥʦʛʦ ʧʝʧʪʠʜʘ-1(ɻʇʇ-1) ʠʣʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 (ɼʇʇ-4). 

ʀʟ 24 ʧʘʮʠʝʥʪʦʚ 13 ʧʘʮʠʝʥʪʘʤ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 ʩ 

ʠʥʛʠʙʠʪʦʨʘʤʠ DPP-4, ʘ 11 ʧʘʮʠʝʥʪʘʤ-ʢʦʤʙʠʥʘʮʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 ʩ ʘʥʘʣʦʛʘʤʠ GLP-1 ʚ 

ʪʝʯʝʥʠʝ ʤʝʜʠʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʟʠʨʦʚʘʥʠʷ 320 ʜʥʝʡ. ɺ ʢʦʥʮʝ ʥʘʙʣʶʜʝʥʠʷ ʤʘʩʩʘ ʪʝʣʘ (ʈ<0,01) 

ʠ ʫʨʦʚʝʥʴ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (ʈ<0,01) ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʠʩʴ. ʋʨʦʚʝʥʴ ɸʃʊ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʩʷ (ʈ<0,01) ʠ ʥʦʨʤʘʣʠʟʦʚʘʣʩʷ ʫ 14 ʧʘʮʠʝʥʪʦʚ 

(58,3%). ɺ ʧʦʣʝʤʠʢʝ ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʚʦʜʘʤʠ ʃʝʚʠʥ ʠ ʜʨ. ʉʦʦʙʱʘʣʦʩʴ ʦ ʩʣʫʯʘʝ ʚ 2016 

ʛʦʜʫ ʩ ʧʨʝʧʘʨʘʪʦʤ ʜʘʧʘʛʣʠʬʣʦʟʠʥ, ʢʦʪʦʨʳʡ ʧʦʚʳʰʘʣ ʧʝʯʝʥʦʯʥʳʝ ʬʝʨʤʝʥʪʳ ʫ ʙʦʣʴʥʦʛʦ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʩ ʮʠʨʨʦʟʦʤ ʧʝʯʝʥʠ ʚʪʦʨʠʯʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʠ 

ʙʠʦʧʩʠʷ ʧʦʢʘʟʘʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ. ʅʝʜʘʚʥʦ, ʚ ʜʨʫʛʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʞʠʚʦʪʥʳʭ, Tang et al. ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ 

ʜʘʧʘʛʣʠʬʣʦʟʠʥʘ ʧʨʦʪʠʚ ʬʠʙʨʦʟʘ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ ʫ ʤʦʜʝʣʴʥʳʭ ʤʳʰʝʡ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ. ʆʥʠ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʠʩʢ ʜʘʧʘʛʣʠʬʣʦʟʠʥʘ ʫ 18-ʥʝʜʝʣʴʥʳʭ ʤʳʰʝʡ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ ʜʘʧʘʛʣʠʬʣʦʟʠʥ ʫʣʫʯʰʘʝʪ ʬʠʙʨʦʟ ʧʝʯʝʥʠ, ʧʦʜʘʚʣʷʷ ʛʠʧʝʨʛʣʠʢʝʤʠʶ, ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ 

ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʩʪʨʝʩʩʦʤ . ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʥʘʙʣʶʜʝʥʠʷ ʊʘʥʘ ʠ ʜʨ. ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʚʦʜʘʤʠ Wang et al. 2018, ʯʪʦ ʣʝʢʘʨʩʪʚʦ ʫʤʝʥʴʰʠʣʦ ʧʦʚʳʰʝʥʥʳʡ 

ʧʝʯʝʥʦʯʥʳʡ ʵʥʟʠʤ ʚ ʟʘʧʘʜʥʦʡ ʜʠʝʪʝ ʠʥʜʫʮʠʨʦʚʘʣʦ ʪʫʯʥʦʩʪʴ ʤʳʰʝʡ. ʕʪʘ ʟʘʱʠʪʥʘʷ ʨʦʣʴ 

ʜʘʧʘʛʣʠʬʣʦʟʠʥʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʚ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʅʵʰ ʠ ʉɼ 2 ʪʠʧʘ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʧʦʚʳʰʝʥʥʳʭ ʩʳʚʦʨʦʪʦʯʥʳʭ ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʫ ʵʪʠʭ 

ʧʘʮʠʝʥʪʦʚ. ɺ ʥʝʜʘʚʥʝʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʧʝʯʝʥʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʙʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʵʤʧʘʛʣʠʬʣʦʟʠʥ. ɺ ʵʪʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʥʠ 

ʩʨʘʚʥʠʚʘʣʠ ʛʨʫʧʧʫ ʣʝʯʝʥʠʷ (ʩʪʘʥʜʘʨʪʥʦʝ ʣʝʯʝʥʠʝ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʧʣʶʩ ʵʤʧʘʛʣʠʬʣʦʟʠʥ 10 ʤʛ 

ʝʞʝʜʥʝʚʥʦ) ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʩʪʘʥʜʘʨʪʥʦʝ ʣʝʯʝʥʠʝ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʙʝʟ ʵʤʧʘʛʣʠʬʣʦʟʠʥʘ) 

ʚ ʪʝʯʝʥʠʝ 20 ʥʝʜʝʣʴ ʠ ʥʘʙʣʶʜʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʝʯʝʥʠ ʚ ʛʨʫʧʧʝ 



ʵʤʧʘʛʣʠʬʣʦʟʠʥʘ (ʈ<0,0001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʕʪʦʪ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʙʣʶʜʝʥʠʷ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ Empa REG outcome, ʧʦʢʘʟʘʚʰʝʛʦ ʩʥʠʞʝʥʠʝ ʧʝʯʝʥʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ 

ʵʤʧʘʛʣʠʬʣʦʟʠʥʦʤ. ɸʚʪʦʨʳ ʠʩʢʘʣʠ ʚʣʠʷʥʠʝ ʵʤʧʘʛʣʠʬʣʦʟʠʥʘ ʥʘ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʢʦʪʦʨʦʝ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʞʠʨʥʦʡ ʧʝʯʝʥʴʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ ʯʪʦ ʵʤʧʘʛʣʠʬʣʦʟʠʥ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʚ ʧʘʪʪʝʨʥʝ 

(ʩʥʠʞʝʥʠʝ ɸʃʊ>ɸʉʊ), ʢʦʪʦʨʳʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʞʠʨʘ ʚ ʧʝʯʝʥʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ɸʃʊ [4]. 

ɺʳʚʦʜ 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 

ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʯʝʥʠ ʠ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʥʛʠʙʠʪʦʨʳ ʅɻʂʊ-2 ʠʛʨʘʶʪ ʟʘʱʠʪʥʫʶ ʨʦʣʴ ʧʨʦʪʠʚ 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʧʦʜʘʚʣʷʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ. 

ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝʦʙʭʦʜʠʤʳ 

ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ ʅɸɾɹʇ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʜʘʣʠ ʥʝʢʦʪʦʨʳʝ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʠʥʛʠʙʠʪʦʨʦʚ ʅɻʂʊ-2 ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ. ʅʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʛʦ ʚʳʚʦʜʘ ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʦ 

ʧʨʦʚʝʜʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
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THE EFFECTS OF SODIUM-GLUCOSE CO-TRANSPORTER-2 INHIBITORS 

(SGLT- 2-I) ON FATTY  LIVER, STEATO -HEPATITIS, LIVER FIBROSIS  

CARCINOMA  - A REVIEW  

Abdugaffarov S.O. ugli, Rakhimjonov S.S. ugli, Bobokulov A.Ul. ugli, Akromov A.R. ugli 

Far Eastern Federal University, Vladivostok 

 

The drug category of Sodium-Glucose co-transporters 2 inhibitors (SGLT 2 inhibitors) is a newer 

class of pharmaceutical agents for the management of type-2 diabetes mellitus, with a proved 

promising cardio-protective effects. In addition to above beneficial effects, Sodium-Glucose co-

transporters 2 inhibitors showed their effectiveness to reduce abdominal fat content, amount of fat in 

liver tissues and progression of inflammation and fibrosis in experimental as well as clinical studies. 

Non-Alcoholic Fatty Liver Diseases (NAFLD) are common among patients with type 2 diabetes 



patients and includes fatty liver, Non-Alcoholic Steato-Hepatitis (NASH) and cirrhosis and when 

present together these disorders exacerbates each other deleterious consequences. This review article 

is carried out with an objective to find out the effects of Sodium-Glucose co-transporters 2 inhibitors 

on non-alcoholic fatty liver diseases, steato-hepatitis, fibrosis liver and hepatocellular carcinoma. 

The authors identified 21 relevant articles including twelve experimental and nine clinical studies 

with inclusion of 15152 patients, in study period ranges from 20-104 weeks. The analysis of these 

studies showed beneficial effects SGLT 2 inhibitors on fatty liver, liver function and NASH 

development, hepatic fibrosis and prevention and regression of hepatocellular carcinoma and 

concluded that SGLT-2 inhibitors may protect or reduce the incidence of non-alcoholic fatty liver 

diseases, steato-hepatitis and hepatic fibrosis in type 2 diabetes patients. 

Key words: SGLT-2-i; Non-alcoholic fatty liver; Steato-hepatitis; Hepatic fibrosis. 
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ɸʅɸʃʀɿ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʅʉʊʈʋʄɽʅʊʆɺ ʉʊʀʄʋʃʀʈʆɺɸʅʀʗ 

ʊʆʈɻʆɺʃʀ ɺ ɸʇʊɽʂɽ 

ɹʝʥ ʉʘʠʜ ʖʥʠʩ, ʇʷʪʠʛʦʨʩʢʘʷ ʅ.ɺ. 

ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʄ. 

ʉʝʯʝʥʦʚʘ (ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ), ʄʦʩʢʚʘ. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʧʪʝʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʙʳʣʠ ʧʨʦʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʝ ʧʨʦʜʚʠʞʝʥʠʝ, ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ. 

 

ɺʚʝʜʝʥʠʝ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʨʦʟʥʠʯʥʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʫʨʦʚʝʥʴ 

ʜʦʚʝʨʠʷ ʢ çʧʨʦʜʘʚʮʫè ʦʯʝʥʴ ʚʝʣʠʢ: ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʢʫʧʦʢ ʚ ʘʧʪʝʢʝ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʬʘʨʤʘʮʝʚʪʦʚ [2]. ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ, 70-80% ʧʦʢʫʧʦʢ ʚ ʘʧʪʝʢʝ ʧʦʣʥʦʩʪʴʶ 

ʦʩʥʦʚʘʥ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʬʘʨʤʘʮʝʚʪʘ; ʠʟ 10 ʧʦʢʫʧʘʪʝʣʝʡ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ, 8 

ʯʝʣʦʚʝʢ ʚʳʙʠʨʘʶʪ ʪʦʪ ʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʩʦʚʝʪʦʚʘʣ ʬʘʨʤʘʮʝʚʪ [6]. ʆ ʢʣʶʯʝʚʦʡ ʨʦʣʠ 

ʚʣʠʷʥʠʷ ʧʝʨʩʦʥʘʣʘ ʘʧʪʝʢʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʛʦʚʦʨʠʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ [1,4,5]. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʤʦʪʠʚʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʘʧʪʝʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʤʦʪʠʚʘʮʠʠ ʬʘʨʤʘʮʝʚʪʳ ʩʯʠʪʘʶʪ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, 

ʣʴʛʦʪʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ [2,3].  

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʪʦʨʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʨʤʘʮʝʚʪʦʚ ʷʚʣʷʝʪʩʷ ʚʦʧʣʦʱʝʥʠʝʤ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ñpushò-ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ çʧʨʦʪʘʣʢʠʚʘʥʠʷè ʧʨʦʜʫʢʪʘ ʧʦ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʢʘʥʘʣʘʤ ʢ 

ʧʦʪʨʝʙʠʪʝʣʶ [8]. ɺ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʤʦʪʠʚʠʨʦʚʘʪʴ ʬʘʨʤʘʮʝʚʪʘ ʧʨʝʜʣʘʛʘʪʴ ʧʦʩʝʪʠʪʝʣʶ ʘʧʪʝʢʠ ʧʨʦʜʚʠʛʘʝʤʳʡ ʪʦʚʘʨ: 

ʧʨʦʛʨʘʤʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ (ʬʘʨʤʘʮʝʚʪ ʧʦʣʫʯʘʝʪ ʧʦʜʘʨʢʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʦʟʥʠʯʥʳʭ ʧʨʦʜʘʞ ʠʣʠ ʦʧʪʦʚʳʭ ʟʘʢʫʧʦʢ ʧʨʦʜʚʠʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ); btl-

ʤʝʨʦʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ çʩʝʢʨʝʪʥʳʡ ʧʦʢʫʧʘʪʝʣʴè, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʥʘʧʨʷʤʫʶ ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʬʘʨʤʘʮʝʚʪʘ ʧʨʝʜʣʘʛʘʪʴ ʧʦʢʫʧʘʪʝʣʶ ʧʨʦʜʚʠʛʘʝʤʳʡ ʪʦʚʘʨ; ʙʝʩʧʣʘʪʥʳʝ ʦʙʨʘʟʮʳ ʣʝʢʘʨʩʪʚ; 

ʢʦʥʢʫʨʩʳ çʣʫʯʰʠʡ ʬʘʨʤʘʮʝʚʪè ʠ ʜʨ. [7,10]. ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʩʪʘʨʘʶʪʩʷ ʫʢʨʝʧʠʪʴ 

ʣʦʷʣʴʥʦʩʪʴ ʬʘʨʤʘʮʝʚʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʦʝʤʫ ʙʨʝʥʜʫ [9], ʦʨʛʘʥʠʟʫʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʛʣʫʙʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʬʘʨʤʘʮʝʚʪʦʚ (ʥʘʫʯʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ, ʣʝʢʮʠʠ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʥʘʚʳʢʦʚ 

ʘʢʪʠʚʥʳʭ ʧʨʦʜʘʞ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢʠ (ʨʘʟʣʠʯʥʳʝ çʢʨʫʛʣʳʝ ʩʪʦʣʳè, ʪʨʝʥʠʥʛʠ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ 

ʠ ʜʨ.) [10]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʘʧʪʝʢʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʪ.ʢ. ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʟʘʪʨʘʪ ʬʘʨʤʧʨʝʜʧʨʠʷʪʠʷ. 

ʄʝʪʦʜʠʢʘ. ʎʝʣʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢ, ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʠ 

ʥʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʜʚʠʞʝʥʠʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʘʧʪʝʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʘʧʪʝʢʘʭ ʛ. ʕʨ-ʨʠʷʜ (ʂʦʨʦʣʝʚʩʪʚʦ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ). 

ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʩʦʙʩʪʚʝʥʥʦ-ʩʣʫʯʘʡʥʦʡ ʙʝʩʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ. ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ 



ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ, ʩʦʜʝʨʞʘʱʘʷ ʚʦʧʨʦʩʳ ʜʚʫʭ ʚʠʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʥʘ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʪʦʨʛʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ 

(ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʠ) ʠ ʬʘʨʤʘʮʝʚʪʦʚ-ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʧʦʣʝʚʦʛʦ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʚ ʘʧʪʝʢʘʭ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʦʩʘ ʯʝʨʝʟ ʦʧʨʦʩʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Sphinx ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

Statistical Package for Social Sciences (SPSS for Windows, version 24.0, IBM, Armonk, NY, USA). 

ɹʳʣʠ ʚʳʯʠʩʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʫʯʘʝʤʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʛʨʫʧʧʘʭ 

ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʬʘʨʤʘʮʝʚʪʦʚ ʠ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʮʝʣʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʳʣʠ ʧʨʦʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ANOVA) ʠ ʪʝʩʪʘ ʐʝʬʬʝ, ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʦʮʝʥʢʘʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʦʮʝʥʝʥʳ ʧʫʪʝʤ 

ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʨ<0,05 ʩʯʠʪʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 340 ʬʘʨʤʘʮʝʚʪʦʚ-ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢ 

(100% ʦʧʨʦʰʝʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩ ʚʳʩʰʠʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʩʪʘʞ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʥʝʝ 1 ʛʦʜʘ ï 7,94%; 1-4 ʛʦʜʘ ï 50,59%; 5-10 ʣʝʪ ï 

22,06%; 10 ʠ ʙʦʣʝʝ ï 19,41%), 50 ʪʦʨʛʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ (ʩʪʘʞ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʥʝʝ 1 ʛʦʜʘ ï 8%; 1-4 ʛʦʜʘ ï 44%; 5-10 ʣʝʪ ï 48%). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʬʘʨʤʘʮʝʚʪʦʚ: btl-ʤʝʨʦʧʨʠʷʪʠʷ, ʤʦʪʠʚʠʨʫʶʱʠʝ ʬʘʨʤʘʮʝʚʪʘ ʧʨʦʜʚʠʛʘʪʴ 

ʧʨʦʤʦʪʠʨʫʝʤʳʝ ʧʨʦʜʫʢʪʳ; ʧʨʠʟʳ ʠ ʧʦʜʘʨʢʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʨʦʟʥʠʯʥʳʭ ʧʨʦʜʘʞ ʠʣʠ ʦʧʪʦʚʳʭ ʟʘʢʫʧʦʢ ʧʨʦʜʚʠʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ; ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʛʣʫʙʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢʠ; ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʥʘʚʳʢʦʚ ʘʢʪʠʚʥʳʭ ʧʨʦʜʘʞ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʨʤʢʦʤʧʘʥʠʡ ʠ ʤʥʝʥʠʷ 

ʬʘʨʤʘʮʝʚʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʧʪʝʢʘʭ, ʧʦ ʧʦʚʦʜʫ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʣʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʨʠʸʤʦʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ ʨʝʩʧʦʥʜʝʥʪʳ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘʟʚʘʣʠ çʧʨʠʟʳ ʠ ʧʦʜʘʨʢʠ ʩʦʪʨʫʜʥʠʢʘʤ 

ʘʧʪʝʢʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʦʟʥʠʯʥʳʭ ʧʨʦʜʘʞ (ʠʣʠ ʦʧʪʦʚʳʭ ʟʘʢʫʧʦʢ) 

ʧʨʦʜʚʠʛʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘè (ʚ ʛʨʫʧʧʝ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ =99%; ʚ 

ʛʨʫʧʧʝ ʬʘʨʤʘʮʝʚʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ =79,12%). 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʥʘʭʦʜʠʪʩʷ ʧʨʠʸʤ çʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʥʘʚʳʢʦʚ ʘʢʪʠʚʥʳʭ ʧʨʦʜʘʞ ʫ ʩʦʪʨʫʜʥʠʢʦʚ 

ʘʧʪʝʢʠè (ʚ ʛʨʫʧʧʝ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ =68%; ʚ ʛʨʫʧʧʝ 

ʬʘʨʤʘʮʝʚʪʦʚ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ =61,62%). ʀʥʩʪʨʫʤʝʥʪ çʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʛʣʫʙʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢʠè ʟʘʥʠʤʘʝʪ 

ʪʨʝʪʠʡ ʨʘʥʛ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ (ʚ ʛʨʫʧʧʝ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ =67%; ʚ ʛʨʫʧʧʝ ʬʘʨʤʘʮʝʚʪʦʚ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ =63,38%). Btl-

ʤʝʨʦʧʨʠʷʪʠʷ, ʪʠʧʘ çʩʝʢʨʝʪʥʳʡ ʧʦʢʫʧʘʪʝʣʴè, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʤʦʪʠʚʠʨʦʚʘʪʴ ʬʘʨʤʘʮʝʚʪʘ 

ʧʨʝʜʣʘʛʘʪʴ ʧʦʢʫʧʘʪʝʣʶ ʧʨʦʜʚʠʛʘʝʤʳʡ ʪʦʚʘʨ, ʧʦ ʤʥʝʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʨʤʢʦʤʧʘʥʠʡ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ (50%), ʧʦ ʤʥʝʥʠʶ ʬʘʨʤʘʮʝʚʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʸʤʘ ʤʠʥʠʤʘʣʴʥʘʷ 

(61,18%). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 



ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʨʦʤʝ ʧʨʠʸʤʦʚ çbtl-ʤʝʨʦʧʨʠʷʪʠʷè ʠ çʧʨʠʟʳ ʠ 

ʧʦʜʘʨʢʠè ʚ ʛʨʫʧʧʝ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʢʘʪʝʛʦʨʠʠ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʚʘʨʠʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʜʚʫʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: çbtl-

ʤʝʨʦʧʨʠʷʪʠʷè (ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ) ʠ çʧʨʠʟʳ ʠ ʧʦʜʘʨʢʠè (ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʩʨʝʜʥʷʷ). 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ ʧʦʢʘʟʘʣʘ 

ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʤʥʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ: ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʸʤ çʧʨʠʟʳ ʠ ʜʨʫʛʠʝ ʧʦʜʘʨʢʠè (ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʛʨʫʧʧʝ çʚʩʝ 

ʨʝʩʧʦʥʜʝʥʪʳè ʩʦʩʪʘʚʣʷʝʪ 4,84Ñ1,40 ʙʘʣʣʘ; ʚ ʛʨʫʧʧʝ ʬʘʨʤʘʮʝʚʪʦʚ ï 4,67Ñ1,43 ʙʘʣʣʘ). 

ʌʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʮʝʥʠʣʠ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʦʮʝʥʢʦʡ 

(6,00Ñ0,00), ʪʝʤ ʩʘʤʳʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʚ ʝʛʦ ʢʘʢ ʠʤʝʶʱʠʡ ʥʘʠʙʦʣʴʰʠʡ ʤʦʪʠʚʘʮʠʦʥʥʳʡ 

ʵʬʬʝʢʪ ʥʘ ʬʘʨʤʘʮʝʚʪʦʚ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʧʨʦʜʫʢʪʘ. ɺʪʦʨʳʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ 

çʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʛʣʫʙʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʬʘʨʤʘʮʝʚʪʦʚè (ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʛʨʫʧʧʝ çʚʩʝ ʨʝʩʧʦʥʜʝʥʪʳè ʩʦʩʪʘʚʣʷʝʪ 3,81Ñ1,29 ʙʘʣʣʘ; ʚ ʛʨʫʧʧʝ ʬʘʨʤʘʮʝʚʪʦʚ 

=3,82Ñ1,29 ʙʘʣʣʘ; ʚ ʛʨʫʧʧʝ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ =3,7Ñ1,28 ʙʘʣʣʘ). ʇʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʚ ʨʘʥʛʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʥʠʤʘʶʪ btl-ʤʝʨʦʧʨʠʷʪʠʷ, ʪʠʧʘ çʉʝʢʨʝʪʥʳʡ ʧʦʢʫʧʘʪʝʣʴè, ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 3,28Ñ1,39 ʙʘʣʣʘ, ʧʦ 

ʤʥʝʥʠʶ ʬʘʨʤʘʮʝʚʪʦʚ ï 3,42Ñ1,32 ʙʘʣʣʘ, ʧʦ ʤʥʝʥʠʶ ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ï 2,28Ñ1,38 ʙʘʣʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʘʥʥʦʡ ʪʝʭʥʠʢʠ 

(28,93% ᾽V᾽60,96%), ʢʨʦʤʝ ʠʥʩʪʨʫʤʝʥʪʘ çʧʨʠʟʳ ʠ ʜʨʫʛʠʝ ʧʦʜʘʨʢʠè ʚ ʛʨʫʧʧʝ 

ʬʘʨʤʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ANOVA) 

ʬʘʢʪʦʨ ʢʘʪʝʛʦʨʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ ʚʘʨʠʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çbtl-ʤʝʨʦʧʨʠʷʪʠʷè (Ὥ2=7,62%, ʨ᾽0,001) ʠ çʧʨʠʟʳ ʠ 

ʜʨʫʛʠʝ ʧʦʜʘʨʢʠè (Ὥ2=9,97%, ʨ᾽0,001).  

 

 
ʈʠʩʫʥʦʢ 2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ. 

 

ɺʳʚʦʜʳ. ʈʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤʫ ʤʘʨʢʝʪʠʥʛʫ ʚ Kʉɸ 

ʥʝ ʠʟʫʯʘʣʠ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʪʠʚʠʨʦʚʘʥʠʷ 

ʪʦʨʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʩʧʦʣʥʷʝʪ ʵʪʦʪ ʧʨʦʙʝʣ, 

ʚʳʷʚʣʷʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʥʘ ʨʦʟʥʠʯʥʦʤ ʨʳʥʢʝ ʂʦʨʦʣʝʚʩʪʚʘ ʉʘʫʜʦʚʩʢʦʡ 

ɸʨʘʚʠʠ, ʠ ʦʧʨʝʜʝʣʷʷ ʩʨʝʜʠ ʥʠʭ ʩʘʤʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʥʝʥʠʷ ʪʦʨʛʦʚʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʨʤʢʦʤʧʘʥʠʡ ʠ ʬʘʨʤʘʮʝʚʪʦʚ-ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʪʦʨʛʦʚʣʠ ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʠʟʦʚ ʠ 

ʧʦʜʘʨʢʦʚ ʬʘʨʤʘʮʝʚʪʫ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʦʟʥʠʯʥʳʭ ʧʨʦʜʘʞ ʠʣʠ ʦʧʪʦʚʳʭ 

ʟʘʢʫʧʦʢ ʧʨʦʜʚʠʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʫʪ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʘʧʪʝʯʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ 

ʧʨʦʜʚʠʞʝʥʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. 
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In the research trade stimulating instruments used in the pharmacy were analyzed and sorted in terms 

of their efficiency and frequency of use. 
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METHODS OF COMBATING  ARPD 

Valeeva G.M., Shaikhutdinova R.R., Aksyonov K.G., Khamatshin A.D., Shekhmatova 

A.D., Gatin T.R., Stolyarov D.P. 

Kazan National Research Technological University, Kazan 

 

The main tasks of the oil industry usually include increasing the profitability of oil production through 

the use of advanced technologies and, in particular, extending the overhaul period of wells. One of 

the reasons for the decrease in this indicator is the formation of asphalt-resin-paraffin deposits 

(ARPD). For an effective fight against AFS, it is necessary to know their composition, properties and 

principles of education. 

Key words: ARPD, ARPD inhibitor, asphalt-resin-paraffin deposits, ARPD control. 

 

The mechanism of formation of ARPD, until now, remains insufficiently studied. Most of the 

data related to the process of waxing of oil field equipment is based on the study of oil production, 

collection and transportation systems, as well as the study of the chemical composition and physical 

and chemical properties of ARPD. 

To prevent the formation of ARPD, various technologies and special equipment are used: 

wellhead and downhole reagent dispensers, magnetic devices, heating cable lines, etc. 

Asphalt-resin-paraffin deposits (ARPD) are heavy, high-molecular, oil components deposited 

on the inner surface of wells, oilfield equipment and pipeline communications. The accumulation of 

ARPD in the flow path of oilfield equipment and on the inner surface of pipes leads to a decrease in 

system productivity, a decrease in the duration of wells operation and the efficiency of pumping units 

[1]. 

ARPD are highly dispersed suspensions of crystals of paraffin-naphthenic hydrocarbons, 

asphaltenes and mineral impurities in oils and resins. These suspensions in volume have the properties 

of solid amorphous bodies, which are deposited in the bottomhole formation zone, on oilfield 

equipment and in pipes [2]. 

The composition of ASPO has been studied by many authors, and by now there are quite clear 

ideas on this issue in the literature. 

The currently applied methods of combating ARPD can be classified according to the 

principle and the result of the impact. In accordance with the first classification, methods are divided 

into: thermal, chemical, physical, technological, mechanical, biological. The second classification 

divides the methods of struggle into preventing the fallout of ARPD and removing ARPD. 

Let's consider all the listed methods in more detail. 

Thermal methods. 

The most common and least technologically advanced method of heat treatment of wells, 

pipelines and technological equipment is the use of hot heat transfer fluids. Produced fluid, i.e. oil, 

gas condensate, are often used as heat carriers. 

The thermal treatment method is also the injection of water vapor, instead of high pressure 

water through the pressure maintenance system. Due to the elevated temperature (about 300 Á C), the 

steam heats up the oil and provides an inflow of heated oil into the bottomhole zone, due to which 

the level of various deposits, including ARPD, is significantly reduced. 

The most modern method of heat treatment of wells and pipelines is their heating by 

microwave radiation. 



Mechanical methods 

Mechanical methods for removing ARPD usually include the use of scrapers of various 

designs. A scraper is a device that moves in the cavity of the pipe, due to the created backwater of the 

pumped liquid or the rod drive, by its elements, filling the entire inner diameter of the pipe. 

Physical methods 

Physical methods of dealing with ARPD are called "technologies of external force fields". 

These include ultrasonic, microwave, 

electromagnetic, electrodynamic, electrostatic treatment. It is generally accepted that these 

methods are the most progressive and promising for solving oilfield problems. 

Biological methods 

Biological methods for the removal of ARPD are used quite recently and, mainly, consist in 

the use of anaerobic, aerobic and other bacteria, including fungal spores. 

Technological methods 

Technological methods for combating ARPD usually include: the use of corrugated pipes for 

targeted removal of ARPD, cleaning the oil flow from mechanical impurities, minimizing pressure 

drops, including by narrowing and expanding the diameter of the pipeline when transporting 

paraffinic oil, reducing the water content in the transported paraffinic oil , regulation of the fluid flow 

regime. 

Chemical methods 

To optimize the process of cleaning process equipment from ARPD, petrochemical enterprises 

have developed a variety of detergents and reagents that allow cleaning wells without significant 

heating of the washing agent. 

Chemical methods of combating ARPD also sometimes include the use of polymer (Teflon), 

glass, ceramic pipe coatings, which significantly reduce, or, in  

Recently, the most widely used are inhibitors of complex action, combining the properties of 

the initial components, while mutually reinforcing their action during compounding, which allows to 

significantly reduce the dosage of reagents and increase efficiency. These can be additives of 

depressor-modifying, depressant-dispersing action. The development of such reagents is a priority 

area of modern oilfield chemistry. 
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ʄʀʂʈʆʉʊʈʋʂʊʋʈɸ ʀ ʕʃɽʄɽʅʊʅʓʁ ʉʆʉʊɸɺ ʂʆʄʇʃɽʂʉʆɺ 

ʂʆʃʃɸɻɽʅɸ ʉ ʀʆʅɸʄʀ ʇɽʈɽʍʆɼʅʓʍ ʄɽʊɸʃʃʆɺ 

ʉʦʠʙʦʚ ʉ.ɹ. ʫʛʣʠ, ɸʙʜʫʢʘʶʤʦʚ ʕ.ɸ. ʫʛʣʠ, ɿʠʷʜʠʥʦʚ ʍ.ɹ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ ʢʦʣʣʘʛʝʥʘ ʩ ʠʦʥʘʤʠ Fe2+, Co2+, Cr3+, 

Ni2+, Cu2+. ʇʦʢʘʟʘʥʳ ʥʘʣʠʯʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʠ ʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʦʡ 

ʢʦʣʣʘʛʝʥʘ ʠ ʠʦʥʦʤ ʤʝʪʘʣʣʘ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠ 

ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʦʚ ʠʩʩʣʝʜʦʚʘʥ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ 

ʤʠʢʨʦʩʢʦʧʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʦʥʳ ʤʝʪʘʣʣʦʚ, ʢʦʣʣʘʛʝʥ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ, 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʦʣʣʘʛʝʥʦʚʳʤ ʙʠʦʤʘʪʝʨʠʘʣʘʤ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʧʨʝʚʦʩʭʦʜʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʥʠʟʢʘʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ, 

ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʴ, ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʦʙʨʘʙʦʪʢʠ ʠ ʪ. ʜ. [1]. ʀʦʥʳ 

ʤʝʪʘʣʣʦʚ ʚʣʠʷʶʪ ʥʘ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʙʝʣʢʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʠʣʠ ʫʤʝʥʴʰʘʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʨʘʟʚʦʨʘʯʠʚʘʥʠʶ [2]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʠ ʧʝʧʪʠʜʘʤʠ ʚʳʟʚʘʣʦ ʠʥʪʝʨʝʩ 

ʠʟ-ʟʘ ʚʘʞʥʦʡ ʨʦʣʠ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʚʦ ʤʥʦʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʂʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʝʧʪʠʜʦʚ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʳʚʘʥʠʷ c ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ [3]. ɸʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʵʪʠʭ ʛʨʫʧʧ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʝ ʧʦʜʝʣʝʥʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʧʘʨʫ, ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʫʶ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʣʠʤʝʨʘ. ʊʘʢʠʝ ʩʪʘʙʠʣʴʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʮʚʝʪʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʦʚ ʢʦʣʣʘʛʝʥʘ ʩ ʠʦʥʘʤʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ.  

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ 

ʇʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʢʦʣʣʘʛʝʥʘ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. ʇʨʠʛʦʪʦʚʠʣʠ 20%-ʥʳʝ ʨʘʩʪʚʦʨʳ 

ʩʦʣʝʡ FeSO4, CoCl2, CrCl3, Ni(NO3)2, (CH3COO)2Cu ʠ 10%-ʥʳʡ ʨʘʩʪʚʦʨ ʢʦʣʣʘʛʝʥʘ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʠʣʠ ʩʤʝʰʠʚʘʥʠʝʤ ʨʘʩʪʚʦʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚ 

ʢʦʥʠʯʝʩʢʦʡ ʢʦʣʙʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʏʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩʤʝʩʠ ʚʳʣʠʚʘʣʠ 

ʚ ʵʪʘʥʦʣ. ʆʩʘʞʜʝʥʥʳʝ ʚ ʵʪʘʥʦʣʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʣʠ ʚʳʜʝʣʠʣʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ ʠ ʚʳʩʫʰʠʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 60ʦʉ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. 

ʀʂ-ʩʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ ʩʥʠʤʘʣʠ ʥʘ ʀʂ- ʌʫʨʴʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʤʘʨʢʠ Nicolet iS50 

(Thermo Scientific, USA) ʩ ʧʨʠʩʪʘʚʢʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ ʠ ʤʠʢʨʦʩʢʦʧʦʤ Continuum. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ (EVO/LS10) ʥʘ ʧʨʦʭʦʜʷʱʠʭ ʣʫʯʘʭ (SEM-EDX) ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʉʠʩʪʝʤʦʡ 

ʤʠʢʨʦʘʥʘʣʠʟʘ ʠ ʅʘʧʳʣʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʦʣʣʘʛʝʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ, ʦʩʦʙʝʥʥʦ ʧʠʱʝʚʳʭ, ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʣʠʥʘ (11,8%) ʠ ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ (9,2%). ʇʨʦʣʠʥ ʚ ʢʦʣʣʘʛʝʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʣʠʮʠʥ (33,5%) ï ʧʨʦʣʠʥ ï X, ʛʜʝ X ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʘʣʘʥʠʥʦʤ (10,9%) ʠʣʠ ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʦʤ. ʂʦʣʣʘʛʝʥ ʠʤʝʝʪ ʪʨʠ ʩʫʙʲʝʜʠʥʠʮʳ, ʢʘʞʜʘʷ ʩ 



ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 95000; ʧʦʵʪʦʤʫ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʢʦʣʣʘʛʝʥʘ ï 285000. ʉ ʮʝʣʴʶ 

ʚʳʷʩʥʝʥʠʷ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʣʣʘʛʝʥʦʤ ʠ ʠʦʥʦʤ ʤʝʪʘʣʣʘ ʧʨʦʚʝʜʝʥʳ ʀʂ-

ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘ ʠ ʝʛʦ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ (ʨʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʀʂ-ʩʧʝʢʪʨʳ ʢʦʣʣʘʛʝʥʘ (e) ʠ ʝʛʦ ʢʦʤʧʣʝʢʩʦʚ ʩ Co2+ (a), Cr3+ (b), Cu2+ (c), Fe2+ 

(d) ʠ Ni2+ (f) 

 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʢʦʣʣʘʛʝʥʘ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʡ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʘʩʩʦʮʠʨʦʚʘʥʥʳʭ NH ʠ OH ʛʨʫʧʧ ʚ ʦʙʣʘʩʪʠ 3224 ʩʤ-1, ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ NH ʧʨʠ 1558 

ʩʤ-1 (ʧʦʣʦʩʘ ʘʤʠʜ II) ʠ ʧʨʠ 1396 ʩʤ-1 (ʧʦʣʦʩʘ ʘʤʠʜ III). ʇʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʡ ʧʨʠ 1296 ʠ 1259 

ʩʤ-1 ʪʦʞʝ ʦʪʥʦʩʷʪʩʷ ʢ  , ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ’  [4]. ʇʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ 

’  (ʧʦʣʦʩʘ ʘʤʠʜ I) ʚʠʜʠʤʦ, ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʜʨʫʛʦʡ ʧʦʣʦʩʦʡ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʣʝʯʘ ʧʨʠ 

1650-1630 ʩʤ-1. ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʣʣʘʛʝʥʘ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʡ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʚʷʟʝʡ NH, OH ʠ CO ʛʨʫʧʧ, ʥʦ ʦʥʠ ʩʤʝʱʝʥʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʦʩʘʤʠ ʩʘʤʦʛʦ ʢʦʣʣʘʛʝʥʘ. ɺʦ ʚʩʝʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʠʤʝʝʪʩʷ ʥʦʚʘʷ 

ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ 1614-1621 ʩʤ-1, ʢʦʪʦʨʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʠʦʥʘ ὅὕ. ʂʘʪʠʦʥ ʤʝʪʘʣʣʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʦʣʣʘʛʝʥʦʤ ʥʝ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ, ʥʦ ʠ ʠʦʥʥʦʡ ʩʚʷʟʴʶ ʩ ʢʘʨʙʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ 

ʧʦʣʠʧʝʧʪʠʜʘ. 

ʆ ʩʫʱʝʩʪʚʝʥʥʦʤ ʛʠʜʨʦʣʠʟʝ ʢʦʣʣʘʛʝʥʘ ʧʨʠ ʝʛʦ ʧʦʣʫʯʝʥʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʜʘʥʥʳʤ ʉʕʄ. ɺ ʤʘʢʨʦʤʦʣʝʢʫʣʝ ʢʦʣʣʘʛʝʥʘ ʥʘ ʢʘʞʜʳʡ 

ʘʪʦʤ ʘʟʦʪʘ ʧʨʠʭʦʜʠʪʩʷ 2,7-2,8 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ 1,1-1,2 ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. ʅʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʩʥʠʤʢʝ ʢʦʤʧʣʝʢʩʘ ʭʨʦʤʘ ʩ ʢʦʣʣʘʛʝʥʦʤ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʬʘʟʳ, ʥʦ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ (ʨʠʩ. 2). ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʠʦʥʘʤ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʜʘ. ɺʠʜʠʤʦ, ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʢʦʧʠʣʠʩʴ 

ʘʛʣʦʤʝʨʘʪʳ ʵʪʠʭ ʠʦʥʦʚ.  

ɺ ʢʦʤʧʣʝʢʩʝ ʭʨʦʤʘ ʩ ʢʦʣʣʘʛʝʥʦʤ ʥʘ ʢʘʞʜʳʡ ʘʪʦʤ ʘʟʦʪʘ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 5 ʜʦ 8 ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ, ʧʨʠʤʝʨʥʦ 5 ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ, ʘ ʥʘ ʢʘʞʜʳʡ ʠʦʥ ʭʨʦʤʘ ʧʨʠʭʦʜʠʪʩʷ 13 ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ, 2 ʘʪʦʤʘ ʘʟʦʪʘ ʠ ʦʪ 8 ʜʦ 13 ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. 

ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʦʚ 

ʘʟʦʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʣʘʛʝʥʦʤ. ɺʠʜʠʤʦ, 

ʛʠʜʨʦʣʠʟ ʤʘʢʨʦʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʨʝʘʢʮʠʠ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʤʤʠʘʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ: 



Ễ ὔὌὅὌὙ ὅὕὕὔ ὌὅὌὙ ὅὕ Ễ ὔὥὕὌ

ᴼỄ ὔὌὅὌὙ ὅὕὕὔὥὌὕὅὌὙ ὅὕ Ễ ὔὌ  

ʂʦʣʠʯʝʩʪʚʦ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʵʪʦʡ ʨʝʘʢʮʠʠ, ʟʥʘʯʠʪʴ 

ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʘ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ ʦʪ ʧʨʠʨʦʜʳ ʠʦʥʘ ʤʝʪʘʣʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ, ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʟʚʝʥʴʝʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʨʷʜʫ: Cr3+, Fe2+, 

Co2+, Ni2+. ʕʪʦʪ ʨʷʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 4d 

ʧʦʜʫʨʦʚʥʝ. 

 

  

ʈʠʩʫʥʦʢ 2. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʢʦʣʣʘʛʝʥʘ ʩ CrCl3  

 

ɺʳʚʦʜʳ 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʩ ʠʦʥʘʤʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʫʝʪʩʷ ʢʘʢ ʟʘ 

ʩʯʝʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʦʥʦʤ ʤʝʪʘʣʣʘ ʠ 

ʢʘʨʙʦʢʩʠʣʘʪ ʠʦʥʦʤ. ʂʦʤʧʣʝʢʩʳ ʢʦʣʣʘʛʝʥʘ ʩ Fe2+, Cu2+ ʠʤʝʶʪ ʨʘʚʥʦʤʝʨʥʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ 

ʠ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ. ʉʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʢʦʤʧʣʝʢʩʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʘʤʦʤ ʢʦʣʣʘʛʝʥʝ. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʤʝʪʘʣʣʘ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʟʚʝʥʴʝʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ 

ʥʘ 4d ʧʦʜʫʨʦʚʥʝ.  
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ʆɼʅʆɺʈɽʄɽʅʅɸʗ ɻʀɼʈʆʌʆɹʅɸʗ ʀ ʆɻʅɽʉʊʆʁʂɸʗ ʆɹʈɸɹʆʊʂɸ 

ʍʃʆʇʏɸʊʆɹʋʄɸɾʅʆʁ ʊʂɸʅʀ 

ʉʦʠʙʦʚ ʉ.ɹ. ʫʛʣʠ, ɸʙʜʫʢʘʶʤʦʚ ʕ.ɸ. ʫʛʣʠ, ɿʠʷʜʠʥʦʚ ʍ.ɹ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʇʦʜʦʙʨʝʥʳ ʢʦʤʧʦʟʠʮʠʠ ʢʘʢ ʜʣʷ ʛʠʜʨʦʬʦʙʥʦʡ, ʪʘʢ ʠ ʦʛʥʝʩʪʦʡʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ, ʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ. ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʤʠ ʪʢʘʥʷʤʠ. 

Compositions were selected for both hydrophobic and flame retardant processing of cotton fabrics, 

and a processing method was determined. All samples showed a marked increase in hydrophobicity 

and fire resistance compared to untreated tissues. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʥʩʪʠʪʫʪʘ 

ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʠʣʠ ʛʠʜʨʦʬʦʙʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪʩʷ ʥʘ 

ʢʘʬʝʜʨʝ çʍʠʤʠʷè, ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʩʪʫʧʘʣʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʧʦʣʫʯʝʥʠʠ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʢʘʢ ʛʠʜʨʦʬʦʙʥʳʭ, ʪʘʢ ʠ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ 

ʤʘʪʝʨʠʘʣʦʚ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʙʦʨʫ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʝʡʩʷ ʠ ʛʠʜʨʦʬʦʙʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩʦ ʩʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʩʪʘʣʦ ʦʙʦʙʱʝʥʠʝ ʨʷʜʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʯʝʩʪʚʝ 

[1,2]. 

ʀʟʫʯʝʥ ʩʦʩʪʘʚ ʢʦʞʥʦʛʦ ʢʦʣʣʘʛʝʥʘ, ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʧʝʨʩʫʣʴʬʘʪʘ ʢʘʣʠʷ ʠ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʘʥʪʠʧʠʨʝʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ [3] ʵʤʫʣʴʩʠʠ 

ʨʝʧʝʣʣʘʥʘ EPF ʥʘ ʦʩʥʦʚʝ ʧʝʨʬʪʦʨʘʢʨʠʣʘʪʘ ʠ ʵʤʫʣʴʩʠʠ ʨʝʧʝʣʣʘʥʘ EXT ʥʘ ʦʩʥʦʚʝ ʜʠʠʟʦʮʠʘʥʘʪʘ 

ʦʣʠʛʦʤʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʛʠʜʨʦʬʦʙʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

ʏʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʪʢʘʥʴ ʢ ʘʧʧʨʝʪʠʨʦʚʘʥʠʶ, ʧʨʠʛʦʪʦʚʴʪʝ ʨʘʩʪʚʦʨ, ʜʦʙʘʚʠʚ 30 ʛ 

ʧʠʱʝʚʦʡ ʩʦʜʳ ʠ 15 ʛ ʤʳʣʘ ʚ 3 ʣ ʚʦʜʳ, ʧʨʦʢʠʧʷʪʠʪʝ ʪʢʘʥʴ, ʧʦʩʪʠʨʘʡʪʝ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ. 

ɻʦʪʦʚʠʣʠ 1% ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʠ ʚʳʤʘʯʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ. ɿʘʪʝʤ ʝʛʦ 

ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʠ, ʥʘʢʦʥʝʮ, ʦʧʦʣʘʩʢʠʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʩʫʰʠʣʠ. 

ʀʟ ʪʢʘʥʠ ʙʳʣʠ ʚʳʨʝʟʘʥʳ ʦʙʨʘʟʮʳ ʨʘʟʤʝʨʦʤ 20ʭ35 ʤʤ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʬʦʙʥʦʛʦ 

ʪʝʢʩʪʫʨʥʦʛʦ ʩʣʦʷ ʥʘ ʪʢʘʥʠ 30 ʤʣ Repellan EPF ʠ 10 ʤʣ Repellan EXT ʨʘʩʪʚʦʨʷʣʠ ʚ 1 ʣ ʚʦʜʳ ʠ 

ʜʦʙʘʚʣʷʣʠ ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʨʝʜʳ ʨʘʩʪʚʦʨʘ ʜʦ pH = 5,5. ʇʨʠ ʠʟʤʝʨʝʥʠʠ 

ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʨʘʩʪʚʦʨ ʧʨʦʧʠʪʳʚʘʣʠ ʠ ʤʘʩʩʫ ʩʞʠʤʘʣʠ ʜʦ 80-120% ʩ ʧʦʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʚʘʣʦʚ. ʉʫʰʘʪ ʚ ʜʫʭʦʚʢʝ ʧʨʠ 800ʉ ʚ ʪʝʯʝʥʠʝ 2 ʯ. 15% ʨʘʩʪʚʦʨ ʢʦʣʣʘʛʝʥʘ, 0,5% ʨʘʩʪʚʦʨ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ (ʇɸʂ), 3% ʨʘʩʪʚʦʨ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ, 0,1% ʨʘʩʪʚʦʨ ʧʝʨʩʫʣʴʬʘʪʘ ʢʘʣʠʷ 

(K2S2O8) ʟʘʤʘʯʠʚʘʣʠ ʚ ʪʢʘʥʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʛʥʝʫʧʦʨʘ, ʤʘʩʩʫ ʩʧʨʝʩʩʦʚʳʚʘʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʥʘ 80-120% ʠ ʩʫʰʘʪ. ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 1600 Á ʉ ʚ ʪʝʯʝʥʠʝ 3-4 

ʤʠʥʫʪ. 

ʈʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

  



ʊʘʙʣʠʮʘ.ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʛʠʜʨʦʬʦʙʥʳʡ ʠ ʦʛʥʝʩʪʦʡʢʠʡ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ 

 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ, ʤʘʩʩʘ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʩʫʰʢʝ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʷʝʪʩʷ ʚʣʘʛʘ ʠʟ ʪʢʘʥʠ, ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʥʦ ʧʦʟʠʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʠ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ, 

ʫʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʚʦʜʘ ʥʝ ʚʧʠʪʳʚʘʝʪʩʷ ʚ ʪʢʘʥʴ ʠ ʥʝ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʦʛʥʝʤ. ɺʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʛʠʜʨʦʬʦʙʥʳʭ ʠ ʛʦʨʶʯʠʭ ʩʚʦʡʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʪʢʘʥʴʶ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʛʠʜʨʦʬʦʙʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʣʫʯʰʫʶ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ, ʯʝʤ ʜʨʫʛʠʝ ʦʙʨʘʟʮʳ. ʇʦʵʪʦʤʫ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, 

ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʚ ʵʪʦʤ ʨʝʞʠʤʝ. 
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ˉ ʆʙʨʘʟʝʮ ʈʘʩʪʚʦʨ 
ʇʨʝʜʳʜʫʱʘʷ 

ʤʘʩʩʘ 

ʄʘʩʩʘ ʦʙʨʘʟʮʘ, 

ʚʳʩʫʰʝʥʥʳʡ ʧʨʠ 

800ʉ  

ʄʘʩʩʘ ʦʙʨʘʟʮʘ ʧʦʩʣʝ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ 1600ʉ  

1 

1-ʩʣʦʡ ʇɸɸ + ʢʦʣʣʘʛʝʥ 

33,1 

34,6 

34,2 2- ʩʣʦʡ ɽPF +Eʍʊ 32,6 

3- ʩʣʦʡ ʪ ʇɸɸ + ʢʦʣʣʘʛʝʥ 34,2 

2 

1- ʩʣʦʡ ɽPF +Eʍʊ 

32,8 

32,7 

32,8 2- ʩʣʦʡ ʇɸɸ + ʢʦʣʣʘʛʝʥ 33,7 

3- ʩʣʦʡ EPF +Eʍʊ 33,0 

3 

1- ʩʣʦʡ ʇɸɸ + ʢʦʣʣʘʛʝʥ + 

H3Bʆ3 + ʂ2S2ʆ8 

+H2ʆ 

33,0 

33,0 

32,8 2- ʩʣʦʡ ɽPF +Eʍʊ 33,9 

3- ʩʣʦʡ ʇɸɸ + ʢʦʣʣʘʛʝʥ + 

H3Bʆ3 + ʂ2S2ʆ8 + 

H2ʆ 

33,2 

4 

1- ʩʣʦʡ ɽPF +Eʍʊ 

32,8 

33,8 

33,7 

2- ʩʣʦʡ ʇɸɸ + ʢʦʣʣʘʛʝʥ + 

H3Bʆ3 + ʂ2S2ʆ8 + 

H2ʆ 

33,1 

3- ʩʣʦʡ ɽPF +Eʍʊ 33,8 
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ɺʃʀʗʅʀɽ ʄɽʊɸʃʃʆɺ, ʀʉʇʆʃʔɿʋɽʄʓʍ ɺ ʊɽʂʉʊʀʃʔʅʆʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

ʉʦʠʙʦʚ ʉ.ɹ. ʫʛʣʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʠ ʢʦʞʫ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʤʝʜʠʮʠʥʳ, ʵʢʦʣʦʛʠʠ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʦʥʳ ʤʝʪʘʣʣʦʚ, ʢʦʣʣʘʛʝʥ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʪʦʢʩʠʯʥʦʩʪʴ. 

 

ʄʝʪʘʣʣʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʏʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 5% ʩʦʩʪʦʠʪ ʠʟ ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ. ʂʘʣʴʮʠʡ - 

ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʤʘʢʨʦʮʝʣʣʶʣʦʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʨʤʝ ʬʦʩʬʘʪʦʚ ʚ ʩʢʝʣʝʪʝ ʠ ʟʫʙʘʭ. ʀʦʥʳ ʢʘʣʴʮʠʷ ʫʯʘʩʪʚʫʶʪ ʚ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ, 

ʤʳʰʝʯʥʳʭ ʠ ʥʝʨʚʥʳʭ ʨʝʘʢʮʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ʂʘʣʠʡ ʠ ʥʘʪʨʠʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʠʩʪʝʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ 

ʠʟʤʝʥʝʥʠʝ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɼʣʷ ʚʩʝʭ ʪʢʘʥʝʡ ʭʘʨʘʢʪʝʨʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ 98% ʢʘʣʠʷ ʭʨʘʥʠʪʩʷ ʚ ʢʣʝʪʢʘʭ ʪʢʘʥʝʡ, ʘ ʥʘʪʨʠʡ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ʠ ʪʨʘʥʩʧʦʨʪ ʙʝʣʢʘ. ʂʘʣʠʡ ʠ 

ʥʘʪʨʠʡ - ʦʩʥʦʚʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ 

ʤʝʪʘʙʦʣʠʟʤʝ. ɺʤʝʩʪʝ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʤʝʭʘʥʠʟʤʦʚ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɹʝʣʢʠ - ʵʪʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʦʚ. ʀʟʫʯʝʥʠʝ ʙʝʣʢʦʚ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʙʝʣʢʦʚʫʶ 

ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʦʬʠʟʠʢʠ, 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠ ʠ ʵʢʦʣʦʛʠʠ. 

ʄʘʢʨʦʤʦʣʝʢʫʣʳ ʙʝʣʢʦʚ, ʙʠʦʧʦʣʠʤʝʨʦʚ ʠ ʠʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʫʥʠʢʘʣʴʥʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʙʝʣʢʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʙʝʣʢʘ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʣʝʢʫʣʳ ʙʝʣʢʘ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʨʷʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ pH.  

ʀʦʥʳ ʤʝʪʘʣʣʦʚ ʚʣʠʷʶʪ ʥʘ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʙʝʣʢʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʠʣʠ ʫʤʝʥʴʰʘʷ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʚʦʨʘʯʠʚʘʥʠʶ [1]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʠ ʧʝʧʪʠʜʘʤʠ 

ʚʳʟʚʘʣʦ ʠʥʪʝʨʝʩ ʠʟ-ʟʘ ʚʘʞʥʦʡ ʨʦʣʠ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʚʦ ʤʥʦʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʂʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʝʧʪʠʜʦʚ 

ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʳʚʘʥʠʷ c ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ [2]. ʀʦʥʳ ʤʝʪʘʣʣʦʚ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ ʙʝʣʢʘʤʠ, 

ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʙʠʦʤʦʣʝʢʫʣʘʤʠ [3]. 

ʉʨʝʜʠ ʤʝʪʘʣʣʦʚ ʥʝʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ 

ʚʳʟʳʚʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ, ʠ ʜʘʞʝ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʜʘʞʝ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʥʠ ʤʦʛʫʪ ʩʝʨʴʝʟʥʦ ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 



ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʢʩʠʥʳ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʦʨʛʘʥʠʟʤ ʯʝʨʝʟ ʢʦʞʫ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʥʝʡ. 

ʕʪʘ ʢʦʞʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʣʘʛʝʥʘ ʧʝʨʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʠ ʢʦʞʫ, ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʝʜʠʮʠʥʳ, ʵʢʦʣʦʛʠʠ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ. 

ʇʦʚʝʜʝʥʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʦʥʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʩʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʦʥʘʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚʦʟʤʦʞʥʳʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ 40 ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʘʪʦʤʥʳʤ 

ʚʝʩʦʤ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʠʟ-ʟʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʠʭ ʠʟ ʥʠʭ. ʄʥʦʛʠʝ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʦʙʣʘʜʘʶʪ ʩʣʦʞʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʠʤ ʩʣʦʚʦʤ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ - ʵʪʦ çʢʘʪʘʣʠʟʘʪʦʨè ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʣʶʙʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʘʥʦ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʅʘʤ ʧʨʝʜʩʪʦʠʪ ʜʦʣʛʠʡ ʠ ʪʨʫʜʥʳʡ ʧʫʪʴ. ɽʩʣʠ ʤʳ ʚʩʝ 

ʦʙʲʝʜʠʥʠʤʩʷ, ʙʫʜʝʤ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʴʩʷ, ʦʪʣʠʯʥʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ, 

ʧʨʠʦʙʨʝʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʘʤʦʧʦʞʝʨʪʚʦʚʘʥʠʶ, ʥʘʰʘ ʞʠʟʥʴ ʠ ʦʙʱʝʩʪʚʦ 

ʠʟʤʝʥʠʪʩʷ. 
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INFLUENCE OF METALS USED IN THE TEXTI LE INDUSTRY  

Soibov S.B. ugli 

Eastern Federal University, Vladivostok 

 

The content of heavy metals in the environment is rapidly increasing as a result of human activities, 

therefore, the study of the impact of harmful factors on the human body, including mucous membranes 

and skin, is of great practical importance for medicine, ecology and cosmetology. 

Key words: metal ions, collagen, coordination complex, toxicity. 
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CATALYTIC REFORMING UNIT  
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Aksyonov K.G., Khamatshin A.D. 
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Currently, catalytic reforming has become one of the leading processes in the refining and 

petrochemical industries. With its help, it is possible to improve the quality of gasoline fractions and 

obtain aromatic hydrocarbons, especially from sulphurous and high-sulfur oils [1]. 

Key words: reforming, reforming installation, catalyst, process, gasoline. 

 

In addition to straight-run gasolines, gasolines of secondary processes are used as feedstock 

for catalytic reforming - coking and thermal cracking after their deep hydrofining, as well as 

hydrocracking. 

The catalytic reforming process is designed to increase the detonation resistance of gasolines 

and to obtain individual aromatic hydrocarbons, mainly benzene, toluene, xylenes - petrochemical 

feedstock. It is important to obtain in the process a cheap hydrogen-containing gas for use in other 

hydrocatalytic processes [2]. 

The process conditions for the most efficient course of all types of reactions are as follows: 

pressure - 14 - 35 atm, temperature - 480 - 520 Á C. The reaction time also varies [3]. 

The efficiency of the process depends on the use of catalysts. The catalytic reforming process 

is carried out on bifunctional catalysts. Metals of group VIII perform the hydrogenating-

dehydrogenating function in the catalyst. Platinum has the greatest dehydrogenating properties. 

Platinum in the catalyst not only accelerates the hydrogenation - dehydrogenation reactions, but also 

slows down the coke formation reactions on its surface. In monometallic catalysts, the platinum 

content is 0.3 - 0.8%. At a lower content, the resistance of catalysts to poisons decreases, and the 

activity of the main reactions decreases. 

In industry, plants with a stationary and moving catalyst bed are used. 

Catalytic reforming units of all types include the following units: feed hydrotreating, 

hydrogen-containing gas purification. reactor block. gas separation and catalyzate stabilization unit. 

One of the ways to intensify reforming with a fixed catalyst bed is to decrease the pressure 

and increase the temperature of the process, which contributes to the deepening of the aromatization 

reaction, and, consequently, to an increase in the octane number of gasolines. However, there is a 

sharp increase in coke formation, which leads to a rapid deactivation of the catalyst. 

The possibility of reducing the pressure in the reforming system (from 3.5-4.0 MPa to 2.4-1.5 

MPa) is associated with the development and implementation of stable polymetallic catalysts. 

Increased coke formation with decreasing pressure led to the need to turn to the regenerative form, 

that is, to reduce the run time to 2-3 months or to the semi-regenerative version, in which the catalyst 

is regenerated in the reserve reactor without interrupting the operation [4, 5]. 

Modernization of a reforming unit with a fixed catalyst bed in order to increase the severity 

of the operating mode (octane, product yield, power) can be achieved by increasing the catalyst 

volume, for which a reactor is added to the existing equipment. By increasing the volume of the 

catalyst, the volumetric flow rate of the feedstock to the reactors of the reformer decreases, which 

means that with a constant severity of the operating mode, the weighted average temperature at the 



reactor inlet decreases. Thus, the plant gains flexibility in increasing the octane number of the product, 

lengthening the catalyst cycle between regeneration, or increasing the plant productivity [6]. 
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ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʴ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʫʜʘʝʪʩʷ 

ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʠ ʧʦʣʫʯʘʪʴ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʦʩʦʙʝʥʥʦ 

ʠʟ ʩʝʨʥʠʩʪʳʭ ʠ ʚʳʩʦʢʦʩʝʨʥʠʩʪʳʭ ʥʝʬʪʝʡ [1]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʬʦʨʤʠʥʛ, ʫʩʪʘʥʦʚʢʘ ʨʠʬʦʨʤʠʥʛʘ, ʢʘʪʘʣʠʟʘʪʦʨ, ʧʨʦʮʝʩʩ, ʙʝʥʟʠʥ.  
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This article examines the process of cryogenic separation of hydrocarbon gases in industrial detader 

installations. 

Key words: cryogenic unit, turbo expander, gas separation, low temperatures. 

 

Currently, the main method for obtaining individual industrial gases is air separation, which 

is carried out by one of the following methods: 

¶ adsorptive; 

¶ membrane; 

¶ cryogenic [1]. 

The processing of the initial gas is carried out according to the optimal technology, which is 

based on cooling the initial gas to the temperature at which the system goes into a two-phase, and 

then into a liquid state, followed by separation in two rectification columns. To obtain negative 

temperatures, a scheme with an internal refrigeration cycle (isentropic expansion in a turboexpander) 

is used. This technology allows achieving the maximum ethane recovery (~ 97-99%) [2]. 

Temperatures below 120 K (-153o C) are considered cryogenic. 

First, the air is compressed by the compressor, then, after passing through the heat exchangers, 

it expands in an expander machine or throttle valve, as a result of which it is cooled to a temperature 

of 93 Á K and turns into a liquid [3]. 

An expander is a device that converts the potential energy of a gas into mechanical energy. In 

this case, the gas, doing work, is cooled. It is used in the cycle for producing liquid gases such as 

oxygen, hydrogen and helium [4]. 

Piston expanders or turbo expanders are used depending on the amount of gas to be expanded. 

The principle of operation of a piston expander is as follows. When the piston is in the extreme 

left position, the intake valve opens, and part of the cylinder volume is filled with compressed gas. 

When the required amount of gas is collected, the inlet valve closes and the gas expands with the 

return of external work. 

When a lower set pressure is reached, the exhaust valve opens and the cooled gas is pushed 

out of the cylinder. When it comes to the left position, the exhaust valve closes, and the gas remaining 

in the dead space is compressed to a certain pressure, at which the intake valve opens again. Then the 

cycle is repeated. 

Turboexpanders are the main machines for producing "cold" in the cycles of modern low-

temperature installations. A turboexpander is a low-temperature turbine, for which the main task is 

to reduce the gas pressure in order to lower the gas temperature and remove energy from it to the 

outside by performing mechanical work with the gas. 

The turboexpander is a continuous-action turbine blade machine. With the help of a turbo 

expander, the gas is expanded to further cool it. The released energy allows you to do useful external 

work. The turboexpander carries out low-temperature gas processing in industrial plants, is directly 



involved in gas liquefaction and separation of multicomponent gas mixtures, the turboexpander is 

shown in Figure 1 [1]. 

 

 
Figure 1. Turboexpander design 

 

The authors of the patent [5] proposed an expander-compressor, which includes a motor, a 

compressor connected to the output shaft of the engine, an expander connected to the output shaft of 

the engine, a contactless bearing located between the compressor and an expander, a housing and a 

selection line. The invention is aimed at increasing the K.P.D. refrigeration device. 
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ʉʊʈʋʂʊʋʈʅʓɽ ʇʈɽɺʈɸʑɽʅʀʗ, ʇʈʆʀʉʍʆɼʗʑʀɽ ɺ ʇʈʆʎɽʉʉɽ 

ʋʇʈʆʏʅʗʖʑɽʁ ʊɽʈʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ ʉʊɸʃʀ 40ʍ 

ɺʦʟʥʶʢ ɸ.ɸ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ, ʄʦʩʢʚʘ 

 

ʎʝʣɹʁ  ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ. ɺ ʩʪʘʪʴʝ 

ʧʨʠʚʝʜʸʥ ʨʝʞʠʤ ʫʧʨʦʯʥʷʶʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ 

ʩʪʘʣʠ 40ʍ. ɼʘʥʥʫʶ ʩʪʘʣʴ ʦʪʥʦʩʷʪ ʢ ʜʝʰʸʚʳʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʣʦʚ, ʦʩʝʡ ʠ ʜʨʫʛʠʭ ʫʣʫʯʰʘʝʤʳʭ ʜʝʪʘʣʝʡ 

ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ, ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ, ʩʪʘʣʴ 40ʍ, ʚʘʣ. 

 

ʈʝʞʠʤ ʫʧʨʦʯʥʷʶʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʤʧʝʨʘʪʫʨʘ-ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʙʦʟʥʘʯʝʥʠʷ: ʇ - ʧʝʨʣʠʪ; ɸ - ʘʫʩʪʝʥʠʪ; ʌ - ʬʝʨʨʠʪ; ʄʟʘʢ - ʤʘʨʪʝʥʩʠʪ 

ʟʘʢʘʣʢʠ; ʉʦʪʧ - ʩʦʨʙʠʪ ʦʪʧʫʩʢʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ 40ʍ 

 

ʆʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʟʘʢʘʣʢʝ. 

ʇʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʩʪʘʣʠ ʥʝ ʜʦʩʪʠʛʣʘ ɸʉ1=743 ÁC ʢʘʢʠʝ-ʣʠʙʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ɸʉ1 ʥʘʯʠʥʘʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʝ ʧʝʨʣʠʪʘ ʚ 

ʘʫʩʪʝʥʠʪ. ʂʨʠʩʪʘʣʣʳ ʘʫʩʪʝʥʠʪʘ ʟʘʨʦʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʝʞʬʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʨʘʟʜʝʣʘ ʬʝʨʨʠʪʘ ʩ ʮʝʤʝʥʪʠʪʦʤ. ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʞʜʦʡ ʧʝʨʣʠʪʥʦʡ ʢʦʣʦʥʠʠ ʟʘʨʦʞʜʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʘʫʩʪʝʥʠʪʘ, ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ɸʉ1 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝʤ ʟʝʨʥʘ. ʇʨʝʚʨʘʱʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʠʜʫʱʠʭ 

ʧʨʦʮʝʩʩʦʚ: ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ  ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʫʛʣʝʨʦʜʘ ʮʝʤʝʥʪʠʪʘ [1]. 

ʇʨʠ ʥʘʛʨʝʚʝ ʦʪ ɸʉ1 ʜʦ ɸʉ3 ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʠʤʦʨʬʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʟʸʨʝʥ 

ʬʝʨʨʠʪʘ ʚ ʘʫʩʪʝʥʠʪ. ʂʨʫʧʥʳʝ ʟʝʨʥʘ ʬʝʨʨʠʪʘ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʤʝʣʢʠʭ ʟʸʨʥʘʭ ʘʫʩʪʝʥʠʪʘ, ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʬʬʫʟʠʝʡ ʫʛʣʝʨʦʜʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ 

ʥʝʙʦʣʴʰʦʤʫ ʫʢʨʝʧʣʝʥʠʶ ʟʸʨʝʥ [1]. ɺ ʦʙʣʘʩʪʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʘʫʩʪʝʥʠʪʘ.  



ʇʨʠ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ, ʧʦʜʘʚʣʷʶʱʝʡ ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʝʨʣʠʪʥʳʭ ʠ ʙʝʡʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʘʫʩʪʝʥʠʪ (ʪʚʸʨʜʳʡ -ʨʘʩʪʚʦʨ) ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʘʨʪʝʥʩʠʪ 

(ʧʝʨʝʩʳʱʝʥʥʳʡ ʪʚʸʨʜʳʡ ʨʘʩʪʚʦʨ ʫʛʣʝʨʦʜʘ ʚ Ŭ-ʞʝʣʝʟʝ). ʇʝʨʝʩʳʱʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʠ ʧʦʷʚʣʝʥʠʶ ʧʦʣʝʡ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʪʦʨʤʦʟʷʱʠʭ ʜʠʩʣʦʢʘʮʠʠ 

[1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ - ʤʝʣʢʦʠʛʦʣʴʯʘʪʳʡ ʤʘʨʪʝʥʩʠʪ. 

ʆʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʚʳʩʦʢʦʤ ʦʪʧʫʩʢʝ 

ʄʘʨʪʝʥʩʠʪ, ʢʘʢ ʠ ʣʶʙʦʡ ʧʝʨʝʩʳʱʝʥʥʳʡ ʪʚʸʨʜʳʡ ʨʘʩʪʚʦʨ ʥʝʫʩʪʦʡʯʠʚ ʠ ʩʢʣʦʥʝʥ ʢ 

ʨʘʩʧʘʜʫ ʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ: ʬʝʨʨʠʪʦ-ʮʝʤʝʥʪʠʪʥʫʶ . ʇʨʠ ʥʘʛʨʝʚʝ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʫʩʢʦʨʷʝʪʩʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʚʳʩʦʢʦʤ ʦʪʧʫʩʢʝ ʩʥʠʤʘʝʪʩʷ 

ʬʘʟʦʚʳʡ ʥʘʢʣʝʧ, ʚʦʟʥʠʢʰʠʡ ʧʨʠ ʤʘʨʪʝʥʩʠʪʥʦʤ ʧʨʝʚʨʘʱʝʥʠʠ ʟʘ ʩʯʸʪ ʧʨʦʮʝʩʩʦʚ ʚʦʟʚʨʘʪʘ ʠ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʩʬʝʨʠʯʝʩʢʠʭ ʟʝʨʝʥ ʮʝʤʝʥʪʠʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʨʘʟʫʝʪʩʷ ʛʨʫʙʘʷ ʬʝʨʨʠʪʥʦ-ʮʝʤʝʥʪʠʪʥʘʷ ʩʤʝʩʴ ʩ ʨʘʟʫʧʨʦʯʥʝʥʥʦʡ ʤʘʪʨʠʮʝʡ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʩʦʨʙʠʪʦʤ ʦʪʧʫʩʢʘ ʉʆʊʇ. ʇʨʠ ʵʪʦ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʩʥʠʤʘʶʪʩʷ. 
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STRUCTURAL TRANSFORM ATIONS OCCURRING IN THE PROCESS OF 

HARDENING HEAT TREATMEN T OF STEEL 

Voznyuk ɸ.ɸ. 

Bauman Moscow state technical University, Moscow 

 

The purpose of the article is to describe the corresponding structural transformations. The article 

describes the mode of strengthening heat treatment of medium-carbon alloy steel 40X. This steel is 

considered to be a cheap construction material. It is one of the main materials for the manufacture 

of shafts, axles and other improved parts of increased strength. 

Key words: structure, heat treatment, alloy steel, 40x steel, shaft. 
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INSTALLATION OF HYDR OCRACKING  

Gatin T.R., Stolyarov D.P., Shaikhutdinova R.R., Valeeva G.M., Aksyonov K.G., 

Khamatshin A.D., Shekhmatova A.D. 

Kazan National Research Technological University, Kazan 

 

The object of work is a vacuum gas oil hydrocracking unit located at the Kirishinefteorgsintez LLC 

in the city of Kirishi. 

Key words: hydrocracking, catalyst, reactor, calculation. 

 

Catalytic hydrotreating is an efficient and cost-effective process for removing sulfur, nitrogen 

and oxygen from petroleum fractions, which are contained in the form of the corresponding organic 

compounds. In many modern oil refineries, this method is used not only for light straight-distillate 

distillates, but also for secondary distillates, for example, catalytic cracking and coking gas oils, as 

well as high-boiling petroleum fractions (vacuum gas oils, dewaxed oil raffinates, etc.).  

Recently, much attention has been paid to the processes of hydrodesulfurization of heating 

oil, which is explained by the need to protect the environment from harmful sulfur emissions 

generated during the combustion of raw fuels. 

The goals of hydrotreating are varied. Motor fuels are hydrotreated to desulfurize and 

hydrogenate unsaturated hydrocarbons, to improve their purity and improve performance. 

Hydrotreating of straight-run gasoline fractions is usually carried out to improve the 

performance of their catalytic reforming process and to protect the platinum catalyst from poisoning. 

Unsaturated hydrocarbons before catalytic reforming must be converted to saturated.  

As a result of hydrodesulfurization of gas oils, feedstock for catalytic cracking, the yield and 

quality of liquid cracking products are increased and the atmospheric pollution with sulfur oxides is 

significantly reduced. 

Thus, the role of hydrotreating processes in the oil refining industry is great. For industrial 

practice, both forms of hydrotreating are of interest: shallow, carried out under a pressure of 3 to 6 

MPa and serves mainly for desulfurization and resinification of oil fractions, as well as for the 

hydrogenation of unsaturated; deep, changing in the desired direction the structure of hydrocarbons 

of certain groups.  

The structural and group composition of these hydrocarbons can be significantly changed 

under a hydrogen pressure of 12ï20 MPa using catalysts with high hydrogenating and 

hydroisomerizing activity and the required cleavage capacity. [1] 

Compared to the C-C bond, the C-S bond is fragile and breaks during the hydrotreating 

process. The fragments of the molecule are saturated with hydrogen. As a result, saturated 

hydrocarbon and hydrogen sulfide are formed. Based on the data on obsulfurization in the presence 

of hydrogen of various petroleum fractions, the following conclusions can be drawn: the relative rate 

of sulfur removal from non-thiophenic type compounds is much higher than from thiophenic ones; 

with an increase in the molecular weight and complication of the structure of the molecules of sulfur-

containing compounds, the rate of hydrogenation desulfurization decreases.  

Consequently, the sulfur fraction should be removed more easily from gasoline-ligated ones 

than from gas oil and more boiling fractions containing thiophene sulfur. The most difficult to extract 

is sulfur, which is located in the center of complex asphaltene molecules contained in heavy oil 

residues. [2] 



During hydrotreating, simultaneously with desulfurization, the conversion of nitrogen- and 

oxygen-containing compounds occurs with the formation of ammonia and water, as well as 

hydrocarbons, respectively.  

The hydrogenolysis reactions of nitrogen-containing compounds are characterized by the 

stage of hydrogen saturation of the ring.  

Then it breaks up with the formation of a compound, which in the stage of hydrogenolysis 

(destructive hydrogenation) is converted into hydrocarbon and ammonia. 

Conversion of nitrogen-containing compounds is more difficult than conversion of sulfur-

containing ones. For example, in the process of fairly deep hydrodesulfurization (at least 90%) of 

heavy oil fractions, the nitrogen content in many cases decreases only by 30-40%. [3] 
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ɺʃʀʗʅʀɽ ʅɽʀʉʇʈɸɺʅʆʉʊɽʁ ʉʀʉʊɽʄʓ ʈɽʎʀʈʂʋʃʗʎʀʀ 

ɺʓʍʃʆʇʅʓʍ ɻɸɿʆɺ ʅɸ ʈɸɹʆʊʋ ɼɺʀɻɸʊɽʃʗ 

ʀʚʘʥʦʚ ʆ.ɸ., ʇʘʚʣʦʚ ʅ.ɻ., ɺʘʩʠʣʴʝʚʘ ɺ.ɺ. 

ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʉ. ʊʫʨʛʝʥʝʚʘ, ʆʨʸʣ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʙʦʨʫʜʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ. ʉʠʩʪʝʤʘ ʧʨʠʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʝʝ 

ʦʪʢʘʟ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʮʝʣʦʛʦ ʨʷʜʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ 

ʥʘ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʩʠʩʪʝʤʘ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ɽɻʈ, ʩʛʦʨʘʥʠʝ 

ʪʦʧʣʠʚʘ, ʜʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

 

ʉʠʩʪʝʤʘ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ (EGR ï Exhaust Gas Recirculation) ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʮʝʥʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ [1]. ʇʨʠʥʮʠʧ ʝʝ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʚʝʜʝʥʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʙʨʘʪʥʦ ʚʦ 

ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʛʦʨʝʚʰʝʝ ʪʦʧʣʠʚʦ ʚʥʦʚʴ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʙʦʪʝ 

ʜʚʠʛʘʪʝʣʷ.  

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʝʜʠʥʷʝʪ ʚʧʫʩʢʥʦʡ ʠ ʚʳʧʫʩʢʥʦʡ ʪʨʘʢʪʳ, ʥʝʧʦʣʘʜʢʠ ʚ ʝʝ 

ʨʘʙʦʪʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ.  

ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ï ʢʣʘʧʘʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ 1800-2000 ÁC, ʘ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʥʘ ʧʫʪʠ ʢ ʢʣʘʧʘʥʫ ʥʝ ʫʩʧʝʚʘʶʪ ʦʩʪʳʪʴ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢʣʘʧʘʥ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, - ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ [2]. ʀʟ-ʟʘ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʨʝʩʫʨʩ 

ʢʣʘʧʘʥʘ ʩʠʩʪʝʤʳ ʥʝ ʚʝʣʠʢ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʟʘʤʝʥʫ/ʨʝʤʦʥʪ ʢʣʘʧʘʥʘ.  

ʅʝʠʩʧʨʘʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ ʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ɿʘʩʦʨʝʥʠʝ ʢʣʘʧʘʥʘ 

ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ, ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʩʭʦʜʫ 

ʪʦʧʣʠʚʘ. ʅʝʠʩʧʨʘʚʥʳʡ ʢʣʘʧʘʥ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʤʦʞʝʪ ʟʘʢʨʳʚʘʪʴʩʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. ʇʨʠ ʪʘʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʱʫʪʠʤʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠʝʤʠʩʪʦʩʪʴ ʜʚʠʛʘʪʝʣʷ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʢʣʘʧʘʥʘ EGR: ʥʝʩʪʘʙʠʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ (ʤʦʱʥʦʩʪʴ, ʭʦʣʦʩʪʦʡ ʭʦʜ), ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʦʚʳʰʝʥʠʝ 

ʜʳʤʥʦʩʪʠ ʚʳʭʣʦʧʘ, ʜʝʪʦʥʘʮʠʠ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ.  

ʈʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʩ ʥʝʠʩʧʨʘʚʥʦʡ ʩʠʩʪʝʤʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʤʦʞʝʪ 

ʧʘʛʫʙʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʜʝʪʘʣʷʭ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʤʦʞʝʪ 

ʚʳʭʦʜʠʪʴ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʩʫʨʩʝ ʎʇɻ. ʊʘʢʞʝ ʧʨʠ ʙʦʣʴʰʦʤ 

ʠʟʥʦʩʝ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʥʦʝ ʦʪʣʦʞʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʥʘ 

ʩʚʝʯʘʭ ʟʘʞʠʛʘʥʠʷ. ʅʘʛʘʨ ʥʘ ʩʚʝʯʘʭ ʟʘʞʠʛʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʭʦʜʫ ʠʭ ʠʟ ʩʪʨʦʷ.  

ʅʝʠʩʧʨʘʚʥʘʷ ʩʠʩʪʝʤʘ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʚʦʚʩʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʘʧʘʥʘ ʩʠʩʪʝʤʳ.  
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EXHAUST GAS RECIRCUL ATION MALFUNCTIONS E FFECT ON ENGINE 

OPERATION  

Ivanov O.A., Pavlov N.G., Vasilyeva V.V. 

Orel State University, Oryol 

 

Most modern cars are equipped with an exhaust gas recirculation system. The system adds additional 

complexity to the design of the vehicle, and its failure can cause a number of powertrain malfunctions. 

This article examines the impact of faults in the exhaust gas recirculation system on the operation of 

an internal combustion engine. 

Key words: automobile, exhaust gas regulation, EGR, fuel combustion, malfunction diagnostics. 
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ʏʀʉʃɽʅʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʇʃʆɺʃɸɾʅʆʉʊʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʂʀʈʇʀʏɸ ɺ ʇʈʆʎɽʉʉɽ ɽɻʆ ʉʋʐʂʀ 

ʂʘʨʧʫʭʠʥʘ ʊ.ɺ., ʂʫʨʘʧʦʚʘ ʗ.ɸ. 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʣʴʷʥʦʚʩʢ 

 

ʇʨʠʚʝʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ, ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʠʨʧʠʯ, 

ʧʦʨʠʩʪʦʩʪ.ɹ 

 

ʂʝʨʘʤʠʯʝʩʢʠʡ ʢʠʨʧʠʯ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʟʜʘʥʠʡ. ʆʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʦʛʥʝʩʪʦʡʢʦʩʪʴʶ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʢʠʨʧʠʯ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʢʘʢ 

ʞʠʣʳʭ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʢʦʥʯʘʥʠʝʤ ʬʦʨʤʦʚʢʠ 

ʟʘʚʝʨʰʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʵʪʘʧ. ʆʜʥʘʢʦ ʠʟʜʝʣʠʷ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ 

ʦʙʣʘʜʘʶʪ ʝʱʝ ʪʝʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʠʤ ʥʝʜʦʩʪʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʝʝ ʦʪʬʦʨʤʦʚʘʥʥʳʝ 

ʠʟʜʝʣʠʷ ʩʫʰʘʪʩʷ ʠ ʦʙʞʠʛʘʶʪʩʷ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʦʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ ʩʫʰʢʠ. ʎʠʢʣ ʩʫʰʢʠ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʠʧʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʙʲʝʤʥʦʛʦ ʧʨʦʛʨʝʚʘ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, 

ʠʩʢʣʶʯʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʚ ʠʟʜʝʣʠʷʭ ʜʝʬʝʢʪʦʚ ʚ ʚʠʜʝ ʪʨʝʱʠʥ ʠ ʩʢʦʣʦʚ.  

ʅʘ ʩʪʘʜʠʠ ʩʫʰʢʠ ʠʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʰʢʠ 

ʠʟʜʝʣʠʡ, ʪʘʢ ʠ ʥʘ ʩʥʠʞʝʥʠʝ ʙʨʘʢʘ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ɼʦ 70 % ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʪʝʨʠ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʩʫʰʠʣʴʥʳʤ 

ʘʛʝʥʪʦʤ. ʇʦʠʩʢ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʨʝʟʝʨʚ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʮʠʢʣʘ ʩʫʰʢʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʫʩʘʜʢʘ ʢʠʨʧʠʯʘ ʚ ʢʘʞʜʦʤ ʨʘʩʯʝʪʥʦʤ ʵʣʝʤʝʥʪʝ ʚ ʢʘʞʜʳʡ 

ʨʘʩʯʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  

. (1) 

e0 ī ʜʦʣʷ ʦʙʲʝʤʘ ʢʠʨʧʠʯʘ, ʟʘʥʷʪʘʷ ʚʦʜʦʡ, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; ei,j, k ī ʜʦʣʷ 

ʦʙʲʝʤʘ ʢʠʨʧʠʯʘ, ʟʘʥʷʪʘʷ ʚʦʜʦʡ, ʚ ʢʘʞʜʦʤ ʨʘʩʯʝʪʥʦʤ ʵʣʝʤʝʥʪʝ ʚ ʢʘʞʜʳʡ ʨʘʩʯʝʪʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʙʠʥʘʨʥʦʡ ʜʠʬʬʫʟʠʠ , ʤ2/ʩ:  

kji ,,J

( )kjikji ,,0,, 1 e-e-=J

cflD



, (2) 

ʛʜʝ nD ʠ Dcsï ʢʦʥʩʪʘʥʪʳ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʠʥʘʨʥʦʡ ʜʠʬʬʫʟʠʠ 

ʧʘʨʦʚ ʚʦʜʳ ʚ ʛʨʝʶʱʠʡ ʘʛʝʥʪ Dc ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ();  - ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʛʦ 

ʘʛʝʥʪʘ, ʂ; Ts ï ʙʘʟʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʂ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ mfl, ʇʘÖʩ: 

,  (3) 

ʛʜʝ nm ʠ ms ï ʢʦʥʩʪʘʥʪʳ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ 

ʛʨʝʶʱʝʛʦ ʘʛʝʥʪʘ m ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (). 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ lʛfl, ɺʪ/(ʤÖʂ): 

,  (4) 

ʛʜʝ nl ʠ lʛs, ɺʪ/(ʤÖʂ) ï ʢʦʥʩʪʘʥʪʳ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʨʝʶʱʝʛʦ ʘʛʝʥʪʘ lʛ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (). 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʰʢʠ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʩʫʰʢʠ: ʧʘʨʘʤʝʪʨʦʚ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʪʠʧʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʙʨʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʢʣʘʜʢʝ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʠʩʢʘ 

ʥʘʠʣʫʯʰʠʭ ʫʩʣʦʚʠʡ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʢʠʥʝʪʠʢʠ 

ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʠ [1]. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʦʷʨʢʠʥ ʄ.ʉ., ʂʘʨʧʫʭʠʥʘ ʊ.ɺ., ʂʦʚʘʣʴʥʦʛʦʚ ɺ.ʅ., ʏʘʤʯʠʷʥ ʖ.ɽ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʢʠʥʝʪʠʢʠ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚʣʘʛʠ ʠ ʛʘʟʦʚ ʚ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʠʦʪʦʧʣʠʚ // ʊʨʫʜʳ ʉʝʜʴʤʦʡ ʈʦʩʩʠʡʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʪʝʧʣʦʦʙʤʝʥʫ: ʚ 3 ʪʦʤʘʭ (22ð26 ʦʢʪʷʙʨʷ 2018 ʛ., ʄʦʩʢʚʘ). ʊ. 2. 

ð ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ ʄʕʀ, 2018. ð ʩ.226-229. 
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Features of the process of studying heat and mass transfer in the process of drying ceramic bricks 

are given. 
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ʇʈʀʄɽʅɽʅʀɽ ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀʍ ʊɽʍʅʆʃʆɻʀʁ ɺ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ɿɼɸʅʀʁ 

ʇʘʨʰʠʥ ɸ.ɸ. 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ɸʨʭʘʥʛʝʣʴʩʢ 

 

ɺ ʩʪʘʪʴʝ ʦʙʦʟʨʝʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʘʪʢʦ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʙʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʘʩʩʠʚʥʦʛʦ 

ʜʦʤʦʩʪʨʦʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ï ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ, ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪ 

ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʩʦʢʨʘʪʠʪ ʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʚʳʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ 1970 ʛʦʜʫ, ʦʩʦʙʝʥʥʦ ʚ 

1974 ʛʦʜʫ, ʚ ʛʦʜʳ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʊʦʛʜʘ ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʜʝʣʘʣʠ ʘʢʮʝʥʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʘʢʦʝ ʟʜʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳ ʧʦʪʨʝʙʣʷʣʦ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ. 

ʉʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ ʟʘʥʠʤʘʶʪ ʥʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʠ ʥʘ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʨʝʜʩʪʚ ʠʟ ʙʶʜʞʝʪʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʟʜʘʶʪʩʷ ʧʨʦʝʢʪʳ ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ. 

ʉʪʘʥʜʘʨʪʳ ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʷʪʩʷ ʪʘʢʠʝ ʰʢʦʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ ʧʘʩʩʠʚʥʦʛʦ 

ʜʦʤʦʩʪʨʦʝʥʠʷ. 

ʈʘʟʙʝʨʝʤʩʷ ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʪʘʢʦʤ ʚʠʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉʘʤʳʝ ʙʘʟʦʚʳʝ ʢʨʠʪʝʨʠʠ ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ 

ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʳ ʟʜʘʥʠʷ ʩ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪʩʷ ʤʝʩʪʘ ʫʪʝʯʢʠ ʪʝʧʣʘ. ʅʝ ʤʘʣʦ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʷ ʥʘ ʶʛ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʩʩʠʚʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʝʡ. ɺ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʢʫʧʝʨʘʮʠʷ ʪʝʧʣʘ ʠʟ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʦʟʜʫʭʘ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ[1]. 

ʅʘʧʨʠʤʝʨ, ʚ ʅʴʶ-ʁʦʨʢʝ ʝʩʪʴ ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ Kathleen Grimm School ʢʦʪʦʨʘʷ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪ ʛʦʨʦʜʢʠʝ ʵʥʝʨʛʦʩʝʪʠ. ɺʩʝ ʙʣʘʛʦʜʘʨʷ ʤʘʩʩʠʚʥʦʤʫ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʥʘʚʝʩʫ ʠ 

ʚʝʪʨʦʚʦʡ ʪʫʨʙʠʥʝ. ʋʯʝʙʥʳʝ ʢʣʘʩʩʳ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. ɻʦʨʷʯʘʷ ʚʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʣʥʝʯʥʳʤʠ 

ʥʘʛʨʝʚʘʪʝʣʷʤʠ, ʘ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʫʩʪʚʥʦʚʢʘ ʩʥʘʙʞʘʝʪ ʰʢʦʣʫ ʦʪʦʧʣʝʥʠʝʤ[2]. 

ʇʝʨʚʘʷ ʰʢʦʣʘ ʚ ʈʦʩʩʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 

1998 ʛʦʜʫ ʚ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʘ ʰʢʦʣʘ ʦʩʥʘʱʝʥʘ ʩʠʩʪʝʤʦʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪ ʪʝʧʣʦ ʛʨʫʥʪʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ɿʝʤʣʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʣʘ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 %. ɺ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʰʢʦʣ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʘʣʠʟʦʚʘʥʦ ʠʣʠ ʨʝʘʣʠʟʦʚʘʥʦ ʯʘʩʪʠʯʥʦ[3].  



ɽʞʝʛʦʜʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʟʘʢʦʥʦʧʨʦʝʢʪʳ ʠ ʩʪʘʥʜʘʨʪʳ, ʚʳʜʝʣʷʝʪʩʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʟ ʛʦʩʙʶʜʞʝʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʥʪʘʙʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ ʙʫʜʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʠ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ ʩʪʘʥʫʪ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʛʦʨʦʜʩʢʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʪʝʡ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʚʝʜʸʪ ʥʝ ʪʦʣʴʢʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʫʣʫʯʰʝʥʠʶ, ʥʦ ʠ ʢ ʩʦʮʠʘʣʴʥʦʤʫ. ʋʯʝʥʠʢʠ ʙʫʜʫʪ ʦʙʫʯʘʪʴʩʷ ʚ ʢʦʤʬʦʨʪʥʦʡ 

ʩʨʝʜʝ ʠ ʥʘ ʧʨʠʤʝʨʝ ʩʚʦʠʭ ʞʝ ʰʢʦʣ ʫʟʥʘʚʘʪʴ ʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʵʣʝʢʪʨʦʩʙʝʨʝʞʝʥʠʷ. 
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The article reviews the design of general education buildings using energy-saving technologies. 

Briefly describes the basic technologies of passive housing construction. 
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ʉɾʀɻɸʅʀɽ ʆʊʍʆɼʆɺ ʅɽʇʆɼʃɽɾɸʑʀʍ ɺʊʆʈʀʏʅʆʁ ʆɹʈɸɹʆʊʂɽ ð 

ʇɽʈʉʇɽʂʊʀɺɸ ʈɸɿɺʀʊʀʗ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

ʇʘʨʰʠʥ ɸ.ɸ. 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ɸʨʭʘʥʛʝʣʴʩʢ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʟʨʝʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʈʦʩʩʠʠ ʧʦ ʩʞʠʛʘʥʠʶ ʦʪʭʦʜʦʚ ʥʝʧʦʜʣʝʞʘʱʠʭ 

ʚʪʦʨʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ, ʦʪʭʦʜʳ ʥʝʧʦʜʣʝʞʘʱʠʝ ʦʙʨʘʙʦʪʢʝ. 

 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʧʨʠʨʦʜʥʘʟʦʨʘ ʩʚʘʣʢʠ ʈʦʩʩʠʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 4 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨ. ʕʪʘ 

ʮʠʬʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 400 ʪʳʩʷʯ ʛʝʢʪʘʨ ʢʘʞʜʳʡ ʛʦʜ. ʇʨʠ ʪʘʢʠʭ ʮʠʬʨʘʭ, ʥʝ ʪʨʫʜʥʦ 

ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʤʘʣʦ ʢʦʛʦ ʚʦʣʥʫʝʪ ʚʦʧʨʦʩ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ. 

ʋʪʠʣʠʟʘʮʠʷ ʤʫʩʦʨʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ ðʧʝʨʝʨʘʙʦʪʢʘ, ʩʞʠʛʘʥʠʝ 

ʠ ʟʘʭʦʨʦʥʝʥʠʝ. 

ʈʦʩʩʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ð ʟʘʭʦʨʦʥʝʥʠʝ. ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, 

ʤʫʩʦʨ ʭʨʘʥʠʪʩʷ ʥʘ ʦʛʨʦʤʥʳʭ ʧʦʣʠʛʦʥʘʭ ʠ ʦʪʨʘʚʣʷʝʪ ʧʦʯʚʫ, ʚʦʜʫ ʠ ʚʩʸ ʚʦʢʨʫʛ[1]. 

ɺʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʫʪʠʣʠʟʘʮʠʷ ʤʫʩʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ð ʩʞʠʛʘʥʠʷ. ʇʨʠ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʥʝʨʛʠʷ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʪʨʝʙʣʷʪʴ.  

ɺ ʈʦʩʩʠʠ ʞʝ, ʚʩʸ ʦʙʩʪʦʠʪ ʠʥʘʯʝ. ɺʦʢʨʫʛ ʪʝʤʳ ʤʫʩʦʨʦʩʞʠʛʘʥʠʷ ʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʷʚʣʝʥʠʡ. ʈʘʟʙʝʨʝʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʝ ʠʟ ʥʠʭ[2]. 

ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʫʞʘʩʥʦ ʚʨʝʜʠʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʊʦʪ, ʢʪʦ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʞʠʛʘʥʠʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʠ 

ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʥʘʥʦʩʠʪ ʥʝʤʳʩʣʠʤʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʛʦʚʦʨʠʪ ʵʪʦ ʦʪ ʥʝʟʥʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʜʦʞʠʛʘʥʠʝ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʵʪʦ. ɻʦʨʘʟʜʦ 

ʙʦʣʴʰʠʡ ʚʨʝʜ ʵʢʦʣʦʛʠʠ ʥʘʥʦʩʠʪ ʥʝ ʩʞʠʛʘʥʠʝ ʤʫʩʦʨʘ, ʘ ʝʛʦ ʭʨʘʥʝʥʠʝ. ʄʘʣʦ ʪʦʛʦ, ʯʪʦ ʵʪʠ 

ʦʪʭʦʜʳ ʦʪʨʘʚʣʷʶʪ ʧʨʠʨʦʜʫ, ʪʘʢ ʦʥʠ ʝʱʝ ʠ ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ ʧʦʣʴʟʳ[1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʝʩʪʴ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʝ ʟʘʚʦʜʳ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʢʘʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʅʝʧʦʣʥʦʮʝʥʥʳʝ ʬʠʣʴʪʨʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ, ʥʠʟʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʞʠʛʘʥʠʷ 850 ʛʨʘʜʫʩʦʚ ï ʚʩʸ ʵʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʢʩʠʥʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʟʘʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʞʠʛʘʥʠʷ ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʦʢʦʣʦ 1260 ʛʨʘʜʫʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʙʨʦʩʳ ʪʦʢʩʠʥʦʚ ʩʥʠʟʷʪʩʷ ʜʦ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʫʨʦʚʥʷ[3]. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʢ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʚ ʈʦʩʩʠʠ ʚʩʸ ʝʱʸ 

ʥʝ ʥʘ ʩʦʚʝʨʰʝʥʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʩʞʠʛʘʥʠʶ ʤʫʩʦʨʘ 

ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʥʦ ʠ ʪʘʢ ʞʝ ʩʦʟʥʘʪʝʣʴʥʦʩʪʴ ʛʨʘʞʜʘʥ. 
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ʇʈʆɹʃɽʄʓ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʆɹʉʊɸʅʆɺʂʀ ʅɸ ɺʆɿɼʋʐʅʆʄ 

ʊʈɸʅʉʇʆʈʊɽ  

ʉʝʤʸʥʦʚʘ ʖ.ʉ, ʉʦʣʦʚʴʝʚʘ ʖ.ɺ. 

ʋʣʴʷʥʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʠʤʝʥʠ ɻʣʘʚʥʦʛʦ ʤʘʨʰʘʣʘ ʘʚʠʘʮʠʠ 

ɹ.ʇ. ɹʫʛʘʝʚʘ, ʋʣʴʷʥʦʚʩʢ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʩʨʝʜʩʪʚʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʦʦʙʱʝʥʠʷ. ʆʜʥʘʢʦ ʘʚʠʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʧʨʠʥʦʩʠʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, 

ʧʫʪʠ ʨʝʰʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʚʠʜʫ ʚʳʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʪ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʰʫʤʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘʚʠʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʵʢʦʣʦʛʠʷ, ʘʚʠʘʮʠʦʥʥʳʡ ʰʫʤ, ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʚʥʦʩʠʪ 

ʩʚʦʡ ʥʝʛʘʪʠʚʥʳʡ ʚʢʣʘʜ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ɸʚʠʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ 

ʰʫʤʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ. ɽʛʦ 

ʚʣʠʷʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʨʦʩʘʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʩ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ʦʪ 

ʘʚʠʘʜʚʠʛʘʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʫʤʘ ʦʪ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʠ ɺʉʋ 

(ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʦʧʝʨʘʮʠʷʭ ʚ ʨʘʡʦʥʝ ʘʵʨʦʧʦʨʪʘ). ɽʞʝʛʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ 

ʚʦʟʜʫʰʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɺʳʭʣʦʧʥʳʝ ʛʘʟʳ ʩʘʤʦʣʝʪʦʚ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, 

ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʳ ʩʝʨʳ, ʦʢʩʠʜʳ ʘʟʦʪʘ, ʚʦʜʷʥʦʡ ʧʘʨ, ʩʘʞʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɼʣʷ ʯʝʣʦʚʝʢʘ 

ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʦʧʘʩʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʨʷʜʘ, ʚʳʜʝʣʷʶʱʠʝ ʩ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ʦʪ ʘʚʠʘʜʚʠʛʘʪʝʣʝʡ. ɼʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ ʚʨʝʜʥʘ ʩʘʞʘ, 

ʪʘʢ ʢʘʢ ʥʘ ʯʘʩʪʠʯʢʘʭ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʠ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʳʙʨʦʩʳ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʤʦʛʘ, ʘ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ, ʨʘʟʨʫʰʝʥʠʷ ʦʟʦʥʥʦʛʦ ʩʣʦʷ ɿʝʤʣʠ [3]. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʘʵʨʦʧʦʨʪʘ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʚʳʟʚʘʥʥʦʛʦ ʚʳʙʨʦʩʘʤʠ ʘʚʠʘʜʚʠʛʘʪʝʣʝʡ, ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ [1]. ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʟʘʚʠʩʠʪ 

ʠ ʦʪ ʚʠʜʘ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ɺʉ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʧʦʨʪʘ. ʅʘ ʧʨʠʤʝʨʝ 

ʢʨʫʧʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʘʵʨʦʧʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʵʢʩʧʣʫʘʪʘʥʪʘʤ ɺʉ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʠ 

ʰʫʤʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ ʜʚʠʛʘʪʝʣʝʡ, ʩʣʝʜʫʝʪ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ: 

¶ ʩʣʫʞʙʘʤ ʆʈɺɼ - ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ çʧʦʣʠʪʠʢʫ 

ʩʧʨʷʤʣʝʥʠʷ ɺʉè;  

¶ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʩʭʝʤ ʚʳʭʦʜʘ ʠ ʟʘʭʦʜʘ ʥʘ ʧʦʩʘʜʢʫ; 

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʉʋ ʥʘ ʩʪʦʷʥʢʘʭ ɺʉ ʠ ʚʚʝʜʝʥʠʝ ʧʨʦʮʝʜʫʨ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʰʫʤʘ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ ʘʵʨʦʧʦʨʪʘʭ; 



¶ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʵʨʦʧʦʨʪʘ, ʚʟʣʝʪ ʦʪ 

ʙʣʠʞʘʡʰʠʭ ɺʇʇ, ʚʟʣʝʪ ʥʝ ʦʪ ʥʘʯʘʣʘ ɺʇʇ;  

¶ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʣʝʥʠʝ ʩ ʚʳʢʣʶʯʝʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʠʣʠ ʙʫʢʩʠʨʦʚʢʘ ɺʉ ʢ ʤʝʩʪʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʪʘʨʪʘ (Green operating procedures); 

¶ ʧʨʦʜʦʣʞʝʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʨʘʟʨʘʙʦʪʢʘ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʘʭ; 

¶ ʦʙʥʦʚʣʝʥʠʝ ʬʣʦʪʘ ʘʚʠʘʢʦʤʧʘʥʠʡ ʥʘ ɺʉ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ;  

¶ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʵʨʦʧʦʨʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ɺʉ ʠ ʥʘʟʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʮʝʜʫʨ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʘ ʥʘ ʤʝʩʪʥʦʩʪʠ (NAOP); 

¶ ʫʞʝʩʪʦʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ [3]. 

¶ ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʰʫʤʘ, ʢʘʢ ʚ ʟʦʥʝ ʘʵʨʦʧʦʨʪʘ, ʪʘʢ ʠ ʚʙʣʠʟʠ ʥʝʸ 

ʪʨʝʙʫʝʪʩʷ: 

¶ ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʘʵʨʦʧʦʨʪʦʚ; 

¶ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʧʠʣʦʪʠʨʦʚʘʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʥʘʙʦʨʝ ʚʳʩʦʪʳ ʠ ʩʥʠʞʝʥʠʠ; 

¶ ʩʦʟʜʘʥʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʩʪʨʦʡʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʰʫʤʦʟʘʱʠʪʝ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʰʫʤʦʧʦʛʣʦʱʘʶʱʠʭ ʠ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʫʜʘʣʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʵʨʦʧʦʨʪʦʚ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

¶ ʟʘʧʨʝʱʝʥʠʝ ʧʨʦʣʝʪʘ ɺʉ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦʟʜʫʰʥʳʝ ʧʝʨʝʚʦʟʢʠ - 

ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ. ʀ ʧʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  
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In modern conditions, air transport is of particular importance as a means of providing passenger 

services. However, air transport to some extent harms the environment. The article considers the 

relevance of this problem and ways to solve it. The paper presents ways to protect the environment 



from harmful emissions from aviation transport into the atmosphere due to the release of pollutants, 

from the exhaust gases of aircraft engines and noise effects, and methods to combat them. 
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DATA SCIENCE AND MACHINE LEARNING IN HIGHER E DUCATIONAL 

TECHNOLOGIES  

Sorokina S. 

Saint Petersburg State University, Saint Petersburg 

 

Machine learning technologies are increasingly being introduced into the functioning of various 

organizations, social institutions, and industries. One of the open to the implementation of machine 

learning technologies today is higher education. This article discusses the main directions 

concerning which ML-technologies can be applied and developed. 

Key words: machine learning, data science, higher education, grading, prediction of performance. 

 

Machine learning (ML) is commonly used in a considerable amount of spheres today - 

recognition of guests, speech and written symbols, prediction of patterns in economics, geography, 

social media, and in other very different fields of knowledge.  

One of the perspective ways of implementing machine learning today is education. Some of 

the technological universities have already started to develop their usage of ML-technologies. Using 

their experience as well as the analysis of the theoretical base of ML, this article aims to show the 

main patterns of implementing ML in higher education. 

First of all, the technologies of machine learning could be used for grading students. Based on 

their level of involvement and overall performance, ML-algorithms could predict the final grade and 

give full feedback [1]. That represents significant support for the professors and faculty staff. 

The second sphere, where machine learning could be implemented, is the prediction of not 

only the final grade but also the whole performance [2]. That would help match the levels of students 

based on the databases the university has. The prediction of the studentsô performance could be 

possible with the data-driven approach, as well as with the Recursive Clustering [2]. 

Also, testing could be done using ML-technologies. ML could both generate the tests based 

on the course programs and grade them [3]. It would also be possible to build a tutoring system based 

on ML-testing, Kuļak D., Juriļiĺ V., ņambiĺ G. had proven it in one of their research [3]. 

ML-technologies and Big Data could also be used for prevention of failures of students [4]. 

Using different kinds of information about the students, models could predict their weaknesses and 

help to find a productive way to correct the trajectories of studying [4]. 

Machine Learning technologies have just begun to be introduced into higher education in the 

CIS countries. It is essential to pay attention to the initial stages, which will help students, teachers, 

and administration. 
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ɹʆʃʔʐʀɽ ɼɸʅʅʓɽ ʀ ʊɽʍʅʆʃʆɻʀʀ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ɺ 

ʉʆɺʈɽʄɽʅʅʆʄ ɺʓʉʐɽʄ ʆɹʈɸɿʆɺɸʅʀʀ 

ʉʦʨʦʢʠʥʘ ʉ.ɸ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʩʸ ʧʣʦʪʥʝʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ. ʆʜʥʘ ʠʟ ʦʪʢʨʳʪʳʭ ʢ ʚʥʝʜʨʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʝʛʦʜʥʷ - ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʠ 

ʨʘʟʚʠʪʳ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʮʝʥʠʚʘʥʠʝ, 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ.  
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ʕʂʈɸʅʀʈʋʖʑʀɽ ʉɺʆʁʉʊɺɸ ʅɸʅʆʇʃɽʅʆʂ ʅɸ ʈɸɼʀʆʏɸʉʊʆʊɸʍ 

ʊʘʥʛʘʤʷʥɸ.ɸ. 

ʋʨʘʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ (ʬʠʣʠʘʣ) ʉʠʙʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʥʘ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʚʥʝʰʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʚʥʫʪʨʠ 

ʩʪʨʫʢʪʫʨʳ. ɼʚʘ ʪʠʧʘ ʧʦʣʷʨʠʟʘʮʠʠ. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʜʠʬʨʘʢʮʠʷ, ʧʦʣʷʨʠʟʘʮʠʷ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʬʫʥʢʮʠʷ ɻʨʠʥʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ (ʕʄʉ) ʠ ʞʝʩʪʢʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʠ ʩʚʷʟʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʢʨʘʥʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʥʘʥʦʧʣʝʥʦʢ ʠ 

ʬʦʣʴʛʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʤʠ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʣʦʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʧʨʠ ʜʠʬʨʘʢʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ (ʕʄɺ) ʣʠʥʝʡʥʦʡ ʠ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

[1], [2]. 

ɻʨʦʤʦʟʜʢʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ ʩʣʦʝʚ ʩʪʨʫʢʪʫʨʳ. 

ʏʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʯʠʩʣʘ ʩʣʦʝʚ ʙʦʣʴʰʝ 3-5 ʩʚʷʟʘʥʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ 

ʜʠʬʨʘʢʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʘʭ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩʣʦʤ ʩʣʦʝʚ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʚʝʜʝʥʠʠ ʟʘʜʘʯʠ 

ʜʠʬʨʘʢʮʠʠ ʢ ʟʘʜʘʯʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʦʨʦʥʥʠʤʠ ʪʦʢʘʤʠ. ʇʨʠ ʟʘʧʠʩʠ 

ʢʦʤʧʘʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʤʧʝʜʘʥʩʳ ʠ ʘʜʤʠʪʘʥʩʳ [3] ʠ ʩʚʦʡʩʪʚʘ 

ʮʝʧʥʳʭ ʜʨʦʙʝʡ. 

ɼʠʬʨʘʢʮʠʷ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ (ʚʦʣʥʳ 

ʪʠʧʘ ʅ) ʥʘ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʬʨʘʢʮʠʷ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʘ ʜʚʫʭʩʣʦʡʥʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʢʦʛʜʘ ʚʝʢʪʦʨ ɽ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ (ʨʠʩ. 1). 

ɺʦʣʥʘ ʠʤʝʝʪ ʧʨʦʜʦʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʝʢʪʦʨʘ ʅ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʘʜʝʥʠʝ ʧʣʦʩʢʦʡ ʚʦʣʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʘ ʩʣʦʠʩʪʫʶ 

ʩʪʨʫʢʪʫʨʫ 



ʇʘʜʘʶʱʘʷ ʚʦʣʥʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʣʠʩʪʢʦʤ ʩʪʦʨʦʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ.  

, ,    (1) 

ʛʜʝ  ï ʜʝʣʴʪʘ ʬʫʥʢʮʠʷ,  ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʘʟʳ,  ï ʝʜʠʥʠʯʥʳʡ 

ʚʝʢʪʦʨ. 

ɿʘʧʠʩʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʫʝʪ ʪʝʥʟʦʨʥʫʶ ʬʫʥʢʮʠʶ ɻʨʠʥʘ. 

 ,      (2) 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚ (2) ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʡ ʟʘʧʠʩʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʩʪʨʫʢʪʫʨʳ  ï ʧʦʣʝ ʚʭʦʜʷʱʝʡ ʚʦʣʥʳ. 

 ,     (3) 

ʛʜʝ  ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʨʝʜʳ çʩʧʨʘʚʘè ʦʪ   

ʇʨʦʚʦʜʠʤʦʩʪʴ çʩʣʝʚʘè ʦʪ  ʟʘʧʠʩʳʚʘʝʪʩʷ: 

 ,     (4) 

ʛʜʝ , . 

ʀʟ (3), ʧʦʣʦʞʠʚ , ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʧʘʜʘʶʱʝʡ 

ʚʦʣʥʳ: 

. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʜʣʷ ʚʦʣʥ ʪʠʧʘ H (ʢʦʵʬʬʠʮʠʝʥʪ çʚʭʦʞʜʝʥʠʷè): 

 .    (5) 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʚʦʣʥ ʪʠʧʘ H: 

 .      (6) 

ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. ʏʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʯʘʩʪʦʪʥʳʝ ʛʨʘʬʠʢʠ ʢʚʘʜʨʘʪʦʚ ʤʦʜʫʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʪʨʘʞʝʥʠʷ ʦʪ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ. 
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ʈʠʩʫʥʦʢ 2. ʂʚʘʜʨʘʪ ʤʦʜʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ : 1 ï , 2 ï , 3 ï 

;  

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʯʘʩʪʦʪʥʳʝ ʛʨʘʬʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʤʝʪʘʣʣʦʚ (ʣʘʪʫʥʴ, ʘʣʶʤʠʥʠʡ, ʤʝʜʴ ʠ ʩʝʨʝʙʨʦ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʚʳʷʚʠʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ 

ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʦʪ ʯʘʩʪʦʪʳ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʜʠʬʨʘʢʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʯʠʩʣʫ 

ʩʣʦʝʚ, ʪʠʧʫ ʤʘʪʝʨʠʘʣʦʚ (ʚʢʣʶʯʘʷ ʤʝʪʘʤʘʪʝʨʠʘʣʳ), ʪʦʣʱʠʥʝ ʩʣʦʝʚ. çʎʝʧʥʘʷè ʢʦʥʩʪʨʫʢʮʠʷ 

ʬʦʨʤʫʣ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʫʧʨʦʱʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʟʘʪʨʘʪʳ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ ʵʢʨʘʥʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʝʥʦʢ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʨʝʭʦʚʩʢʠʭ ʃ.ʄ. ɺʦʣʥʳ ʚ ʩʣʦʠʩʪʳʭ ʩʨʝʜʘʭ. ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʉʉʈ, 1957. 344 ʩ. 

2. ɹʦʨʥ ʄ., ɺʦʣʴʬ ʕ. ʆʩʥʦʚʳ ʦʧʪʠʢʠ. ʄ.: ʅʘʫʢʘ, 1973. 855 ʩ. 

3. ʌʝʣʩʝʥ ʃ., ʄʘʨʢʫʚʠʮ ʅ. ʀʟʣʫʯʝʥʠʝ ʠ ʨʘʩʩʝʷʥʠʝ ʚʦʣʥ. ʄ.: ʄʠʨ, 1978. 547 ʩ. 

 

SHIELDING PROPERTIES  NANOFILMS ON RADIO FREQUENCIES 

Tangamyan A.A. 

Ural Technical Institute of Communications and Informatics (branch office) SibSUTI, 

Yekaterinburg 

 

The calculation method on the multilayer structures based on the solution of the problem of 

electromagnetic excitation is offered. Object external characteristics ï reflection coefficient and 

transmission coefficient are defined. Field distribution in structure is defined. Two types of 

polarization. Calculation examples. 

Key words: electromagnetic compatibility, diffraction, polarization, electromagnetic wave, Green's 

function. 
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POST OF PREPARATION AND COLLECTION OF OI L NO. 2 MAMONTOVSKY 

DEPOSIT LLC RN -YUGANSKNEFTEGAZ  

Khamatshin A.D., Shekhmatova A.D., Gatin T.R., Stolyarov D.P., Shaikhutdinova R.R., 

Valeeva G.M., Aksyonov K.G. 

Kazan National Research Technological University, Kazan 

 

At the initial stage of the development of oil fields, as a rule, oil production occurs from gushing wells 

with practically no water admixture. However, at each field, there comes a period when water comes 

from the reservoir together with oil, first in small, and then more and more. 

Key words: dehydration, desalting, degassing, separator, emulsifier. 

 

When a mixture of oil and formation water is extracted, an emulsion is formed, which should 

be considered as a mechanical mixture of two insoluble liquids, one of which is distributed in the 

volume of the other in the form of drops of various sizes. The presence of water in oil leads to an 

increase in the cost of transport due to the increasing volumes of transported liquid and an increase 

in its viscosity. 

The presence of aggressive aqueous solutions of mineral salts leads to rapid wear of both oil 

pumping and oil refining equipment. The presence of even 0.1% water in oil leads to its intensive 

foaming in the distillation columns of oil refineries, which violates the technological regimes of 

processing and, in addition, contaminates the condensation equipment. 

Light oil fractions (hydrocarbon gases from ethane to pentane) are a valuable raw material of 

the chemical industry, from which products such as solvents, liquid motor fuels, alcohols, synthetic 

rubber, fertilizers, artificial fiber and other organic synthesis products widely used in industry. 

Therefore, it is necessary to strive to reduce the loss of light fractions from oil and to preserve all 

hydrocarbons recovered from the oil-bearing horizon for their subsequent processing. 

Modern complex petrochemical plants produce various high-quality oils and fuels, as well as 

new types of chemical products. The quality of the products produced largely depends on the quality 

of the feedstock, i.e. oil. Whereas in the past, oil with a mineral salt content of 100ï500 mg / l was 

sent to the technological units of oil refineries, now oil with deeper desalination is required, and often 

before oil refining it is necessary to completely remove salts from it. 

The presence of mineral salts in the form of crystals in oil and solution in water leads to 

increased corrosion of the metal of equipment and pipelines, increases the stability of the emulsion, 

and complicates oil refining. The amount of mineral salts dissolved in water, per unit volume, is called 

total mineralization. 

Under appropriate conditions, some of the magnesium chloride (MgCl) and calcium chloride 

(CaCl) in the formation water hydrolyze to form hydrochloric acid. As a result of the decomposition 

of sulfur compounds during oil refining, hydrogen sulfide is formed, which, in the presence of water, 

causes increased metal corrosion. Hydrogen chloride in water also corrodes metal. Corrosion is 

especially intense in the presence of hydrogen sulfide and hydrochloric acid in the water. 

Gathering of produced oil is the process of transporting oil, water and gas through pipelines 

from wells to a central gathering point (CPF). They are transported under the action of the pressure 

caused by the pressure at the wellhead, more precisely, its excess over atmospheric pressure, the 

difference between the geodetic marks of the inlet and outlet points of the pipeline, and also (if 



necessary) created by pumps. Gathering should be accompanied by accurate measurement of 

production for each well in order to design well operation, control and regulate field development. 

Obtaining marketable products is called the preparation of the produced oil. The primary 

treatment of produced oil in the fields is caused by the need to reduce transportation costs, prevent 

the formation of stable emulsions, prevent hydrate formation in gas pipelines, preserve the injectivity 

of water injection wells, and reduce the corrosion destruction of infield, main and plant equipment 

and pipelines during the transportation of oil, gas and water. 

Bibliography: 

1. Korshak, A.A. Fundamentals of oil and gas business / A.A. Korshak, A.M. Shammazov 

- Ufa: DesignPoligrafServis 2005 .-- 527 p. 

 

ʇʆɼɻʆʊʆɺʂʀ ʀ ʉɹʆʈɸ ʅɽʌʊʀ ˉ2 ʄɸʄʆʅʊʆɺʉʂʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʆʆʆ çʈʅ-ʖɻɸʅʉʂʅɽʌʊɽɻɸɿè 

ʍʘʤʘʪʰʠʥ ɸ.ɼ., ʐʝʭʤʘʪʦʚʘ ɸ.ɼ., ɻʘʪʠʥ ʊ.ʈ., ʉʪʦʣʷʨʦʚ ɼ.ʇ., ʐʘʡʭʫʪʜʠʥʦʚʘ 

ʈ.ʈ., ɺʘʣʝʝʚʘ ɻ.ʄ., ɸʢʩʝʥʦʚ ʂ.ɻ. 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʴ 

 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʙʳʯʘ ʥʝʬʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʬʦʥʪʘʥʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʨʠʤʝʩʠ ʚʦʜʳ. ʆʜʥʘʢʦ ʥʘ ʢʘʞʜʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʘʩʪʫʧʘʝʪ ʪʘʢʦʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʠʟ ʧʣʘʩʪʘ ʚʤʝʩʪʝ ʩ ʥʝʬʪʴʶ ʧʦʩʪʫʧʘʝʪ ʚʦʜʘ 

ʩʥʘʯʘʣʘ ʚ ʤʘʣʳʭ, ʘ ʟʘʪʝʤ ʚʩʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʦʙʝʩʩʦʣʠʚʘʥʠʝ, ʜʝʛʘʟʘʮʠʷ, ʩʝʧʘʨʘʪʦʨ, ʵʤʫʣʴʛʘʪʦʨ. 
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ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ʇʈʆɻʆʅʂʀ ʇʈʀ ʈɽʐɽʅʀʀ ʂʈɸɽɺʓʍ ɿɸɼɸʏ ʉ 

ʅɽʃʆʂɸʃʔʅʓʄʀ ɻʈɸʅʀʏʅʓʄʀ ʋʉʃʆɺʀʗʄʀ ɼʃʗ ʋʈɸɺʅɽʅʀʗ 

ɺʃɸɻʆʇɽʈɽʅʆʉɸ  

ʊʭʘʙʠʩʠʤʦʚʘ ʄ.ʄ.1, ʕʜʛʫʣʦʚʘ ɽ.ʂ.1, ɹʝʯʝʣʦʚʘ ɸ.ʈ.1, ʂʘʥʫʢʦʝʚʘ ʃ.ɺ.1, ɹʝʩʣʘʥʝʝʚ ɹ.ɹ.2 
1ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʍ.ʄ. ɹʝʨʙʝʢʦʚʘ, ʅʘʣʴʯʠʢ 
2ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʄ. ʂʦʢʦʚʘ, 

ʅʘʣʴʯʠʢ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʩ ʥʝʣʦʢʘʣʴʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʛʦʥʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʣʦʢʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ, 

ʨʘʟʥʦʩʪʥʳʝ ʩʭʝʤʳ. 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʥʦʩʪʥʳʭ ʩʭʝʤ ʥʝʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠʭʦʜʠʤ ʢ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʤʘʪʨʠʮʘ ʢʦʪʦʨʦʡ ʥʝ ʷʚʣʷʝʪʩʷ ʪʨʝʭʜʠʘʛʦʥʘʣʴʥʦʡ. 

ʂ ʧʦʜʦʙʥʳʤ ʩʠʩʪʝʤʘʤ ʧʨʠʭʦʜʠʤ ʪʘʢʞʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ 

ʛʨʘʥʠʯʥʳʤʠ ʜʘʥʥʳʤʠ [1], ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʥʘʛʨʫʞʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʠʤʝʝʪ ʚʠʜ q (x, t) u (x0, 

t), ʛʜʝ ʭ0 - ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʪʦʯʢʘ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ 

[1]. ʆʙʱʠʡ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠʟʣʦʞʝʥ ʪʘʢʞʝ ʚ [2], [3], [4]. ʇʦʣʫʯʠʤ ʘʣʛʦʨʠʪʤ 

ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠʟ ʥʝʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 
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ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʜʘʯʝ (1) ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʥʦʩʪʥʫʶ ʩʭʝʤʫ (2) 
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ὬȟὭ ρȟςȟȣȟὔ ρ
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ʇʨʠʚʝʜʝʤ ʩʭʝʤʫ (2) ʢ ʨʘʩʯʝʪʥʦʤʫ ʚʠʜʫ (3) 

ώ …ώ ’ȟ… ρȟ’ ‘Ὤȟὃώ ὅώ ὄώ Ὂȟ  

Ὥ ρȟςȟȣȟὔ ρ 
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ʛʜʝ  ȟ Ễ  ὬȠ  ρ Ƞ 

ʈʘʜʠ ʧʨʦʩʪʦʪʳ ʩʭʝʤʫ (2) ʥʝ ʙʫʜʝʤ ʫʩʣʦʞʥʷʪʴ, ʜʦʙʠʚʘʷʩʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚ ʛʨʘʥʠʯʥʦʤ ʫʩʣʦʚʠʠ ʧʨʠ ʭ=0. 

ʉʠʩʪʝʤʫ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (3) ʧʝʨʝʧʠʰʝʤ ʪʘʢ: 
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ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (3) ʧʨʠʤʝʥʠʤ ʠʜʝʶ ʤʝʪʦʜʘ ʦʢʘʡʤʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʟʘʧʠʰʝʤ ʤʘʪʨʠʮʫ 
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ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ ʦʢʘʡʤʣʝʥʠʷ ʢ ʨʝʰʝʥʠʶ ʥʘʰʝʡ ʩʠʩʪʝʤʳ. 
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ʇʦʩʢʦʣʴʢʫ ʤʘʪʨʠʮʘ AN ̫ ʚʣʷʝʪʩʷ ʤʘʪʨʠʮʝʡ ʗʢʦʙʠ, ʪʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ (5), (6) ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʡʜʝʥʳ ʤʝʪʦʜʦʤ ʦʙʳʯʥʦʡ ʧʨʦʛʦʥʢʠ, ʧʝʨʝʧʠʩʘʚ ʩʠʩʪʝʤʳ (5) - (6) ʚ ʚʠʜʝ 
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In this paper, we consider the solution of boundary value problems with non-local boundary 

conditions for the moisture transfer equation using the run method. 
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ɻʆʈʅʓɽ ʃɸʅɼʐɸʌʊʓ ʏɽɻɽʄʉʂʆɻʆ ʋʑɽʃʔʗ 

ɸʢʘʝʚ ɸ.ʈ. 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʍ.ʄ. ɹʝʨʙʝʢʦʚʘ, 

ʅʘʣʴʯʠʢ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʢʣʘʜʳʚʘʶʱʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʣʘʥʜʰʘʬʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʟʦʥʘʣʴʥʳʡ, ʘʟʦʥʘʣʴʥʳʡ, ʣʘʥʜʰʘʬʪ, ʪʝʢʪʦʥʠʢʘ. 

 

ʂ ʚʝʨʭʦʚʴʷʤ ʏʝʛʝʤʩʢʦʛʦ ʫʱʝʣʴʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʢ 

ʶʛʫ ʦʪ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ ʚ ʏʝʛʝʤʩʢʦʤ ʨʘʡʦʥʝ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ ɹʫʣʫʥʛʫ ʠ ʕʣʴ-ʪʶʙʶ. 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʪʝʣʝʡ - 1003 ʯʝʣʦʚʝʢ. 

ʂʣʠʤʘʪ ʚ ʨʘʡʦʥʝ ʛʦʨʥʳʡ. ʃʝʪʦ ʪʝʧʣʦʝ ʩʦ ʩʨʝʜʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ +20ÁC. ɿʠʤʘ ʜʣʠʥʥʘʷ 

ʠ ʭʦʣʦʜʥʘʷ ʩʦ ʩʨʝʜʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ -15é-20ÁC. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʣʝʞʠʪ ʚ ʧʝʨʠʦʜ ʩ 

ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 700 ʤʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʚʳʧʘʜʘʝʪ ʣʝʪʦʤ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʴʧʠʡʩʢʦʡ ʠ ʩʫʙʘʣʴʧʠʡʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʃʝʩ ʩʤʝʰʘʥʥʳʡ ʠ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʦʩʝʥ ʠ ʙʝʨʝʟ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʚʦʜʷʪʩʷ ʤʝʜʚʝʜʠ, ʚʦʣʢʠ, ʜʠʢʠʝ ʢʦʰʢʠ, ʣʠʩʳ, ʪʫʨʳ, ʦʣʝʥʠ ʠ ʪ.ʜ. 

ɻʝʦʣʦʛʠʷ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʤ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʚʘʣʫʥʦʚ ʩ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ɻʨʫʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʩʘʜʦʯʥʳʡ. 

ʏʝʨʝʟ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʝʣʝʥʠʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ʏʝʛʝʤ. 

ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢʠ ʚʝʩʴʤʘ ʥʝʫʩʪʦʡʯʠʚ.  

ʃʘʥʜʰʘʬʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʣʠ ʩʫʤʤʫ ʯʘʩʪʝʡ. ʃʘʥʜʰʘʬʪ ï ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʝ, ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʪʘʢʠʭ ʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʩʧʝʮʠʬʠʢʘ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ ʪ.ʜ. [3]. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʠʢʘ ɿʝʤʣʠ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʥʦʚʝʡʰʠʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʣʠ ʤʦʣʦʜʳʝ ʛʦʨʥʳʝ ʮʝʧʠ ʠ ʠʩʧʳʪʘʣʠ 

ʦʤʦʣʦʞʝʥʠʝ ʤʥʦʛʠʝ ʜʨʝʚʥʠʝ ʩʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʥʘʟʚʘʥ ʌ.ʅ. ʄʠʣʴʢʦʚʳʤ çʧʨʦʮʝʩʩʦʤ ʦʙʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚè [4]. 

ʃʘʥʜʰʘʬʪʳ ʚʝʨʭʦʚʴʝʚ ʏʝʛʝʤʩʢʦʛʦ ʫʱʝʣʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʩ 

ʚʳʩʦʪʦʡ (ʧʨʦʷʚʣʝʥʠʝ ʚʳʩʦʪʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʷʩʥʦʩʪʠ), ʪʘʢ ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʦʚ ʚʝʨʭʦʚʴʝʚ ʏʝʛʝʤʩʢʦʛʦ 

ʫʱʝʣʴʷ ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʚʳʩʦʪʥʦ-ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʵʢʩʧʦʟʠʮʠʷ ʠ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʦʚ, ʛʫʩʪʦʪʘ ʠ ʛʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʚʩʸ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦ 



ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʦʮʝʩʩʘʤʠ ʩʪʦʢʘ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ [1]. 

ʂʘʢ ʠ ʣʶʙʘʷ ʩʠʩʪʝʤʘ, ʣʘʥʜʰʘʬʪ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ ʧʨʠʨʦʜʥʳʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʘʥʜʰʘʬʪʘ ʦʪʥʦʩʷʪʩʷ: ʤʘʩʩʳ ʪʚʝʨʜʦʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʤʘʩʩʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ; ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʳʝ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ - 

ʙʠʦʪʘ; ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʪʝʣʦ ï ʧʦʯʚʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʝʙʦʣʴʰʫʶ 

ʝʝ ʧʣʦʱʘʜʴ, ʥʘ ʫʯʘʩʪʢʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ 

ʣʘʥʜʰʘʬʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʦʙʲʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʣʘʥʜʰʘʬʪʳ ɺʝʨʭʦʚʴʝʚ ʏʝʛʝʤʩʢʦʛʦ 

ʫʱʝʣʴʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʩʪʝʪʠʯʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʚʦʚʣʝʢʘʪʴ ʵʪʠ ʣʘʥʜʰʘʬʪʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʋɼʂ 37 

 

ʂɸʂ ɺʆʉʇʀʊɸʊʔ ɻʈɸɾɼɸʅʀʅɸ? 

ɸʭʤʝʪʦʚʘ ɸ.ʋ. 

ʉʨʝʜʥʷʷ ʰʢʦʣʘ-ʣʠʮʝʡ ˉ23, ɸʢʪʦʙʝ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ-ʚʦʩʧʠʪʘʥʠʝ 

ɻʨʘʞʜʘʥʠʥʘ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʟʨʘʱʠʚʘʪʴ 

ʚ ʨʝʙʝʥʢʝ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ ʩ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʝʡ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʠʩʧʦʣʴʟʫʶ ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ ʠ 

ʤʝʪʦʜʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ çʈʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʨʝʟ ʯʪʝʥʠʝ ʠ 

ʧʠʩʴʤʦè, ʢʦʪʦʨʳʝ ʟʘʨʦʞʜʘʶʪ ʚ ʨʝʙʝʥʢʝ ʵʪʠ ʢʘʯʝʩʪʚʘ. ɼʝʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʩ ʚʟʨʦʩʣʳʤʠ, ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʩ ʧʨʠʨʦʜʦʡ ʨʘʟʤʳʰʣʷʶʪ ʚʤʝʩʪʝ 

ʢʘʞʜʳʡ ʜʝʥʴ- ʠ ʰʘʛ ʟʘ ʰʘʛʦʤ ʥʘʫʯʘʪʩʷ ʨʘʩʩʫʞʜʘʪʴ ʟʜʨʘʚʦ ʠ ʧʨʠʥʠʤʘʪʴ ʚʟʚʝʰʝʥʥʳʝ 

ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʴ, ʧʘʪʨʠʦʪʠʟʤ, ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ, ʙʫʜʫʱʝʝ. 

 

çʋ ʜʝʪʩʪʚʘ ʝʩʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʚʠʜʝʪʴ, ʜʫʤʘʪʴ ʠ ʯʫʚʩʪʚʦʚʘʪʴ, ʠ ʥʝʪ ʥʠʯʝʛʦ 

ʙʦʣʝʝ ʛʣʫʧʦʛʦ, ʯʝʤ ʧʳʪʘʪʴʩʷ ʟʘʤʝʥʠʪʴ ʠʭ ʩʚʦʠʤ.è ɾʘʥ-ɾʘʢ ʈʫʩʩʦ 

ʂʘʢʠʤʠ ʥʘʚʳʢʘʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʯʝʣʦʚʝʢ, ʞʠʚʫʱʠʡ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝ 

ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ? ʂʦʥʝʯʥʦ ʞʝ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ, ʢʦʥʝʯʥʦ ʞʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ, ʯʫʚʩʪʚʦʤ ʜʦʩʪʦʠʥʩʪʚʘ, ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴʶ, ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴʶ, 

ʦʪʢʨʳʪʦʩʪʴʶ, ʪʘʢʞʝ ʞʝʣʘʥʠʝʤ ʠ ʫʤʝʥʠʝʤ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʦʙʱʝʩʪʚʫ.  

ʂʘʢ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʪʠ ʥʘʚʳʢʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ ʫ 

ʫʯʘʱʠʭʩʷ? ɽʱʝ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʣʦʩʦʬ ʦʙʨʘʟʦʚʘʥʠʷ ɼʞʦʥ ɼʴʶʠ ʜʘʣ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ç ʢʣʘʩʩ ʜʦʣʞʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʤʠʥʠʘʪʶʨʝ: ʜʝʪʠ ʪʘʤ ʫʯʘʪʩʷ ʞʠʪʴ ʩʦʦʙʱʘ, ʟʘʙʦʪʷʪʩʷ ʜʨʫʛ ʦ 

ʜʨʫʛʝ, ʦʪʢʨʳʪʦ ʦʙʱʘʶʪʩʷ, ʦʱʫʱʘʶʪ ʩʝʙʷ ʯʘʩʪʴʶ ʮʝʣʦʛʦ. . 

 ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʚʝʯʘʝʪ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʢʦʣʣʝʢʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝè ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʢʣʘʜʘ ʨʘʟʫʤʥʦ ʚ ʥʝʤ ʦʧʨʝʜʝʣʠʪʩʷ. ʂʘʢ ʚʳ ʧʦʥʠʤʘʝʪʝ? 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ. ʇʨʠ 

ʢʦʣʣʝʢʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ ʢʘʞʜʳʡ ʦʙʫʯʘʝʪ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ, ʨʘʙʦʪʘʷ ʚ ʧʘʨʘʭ ʩʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʚ ʛʨʫʧʧʘʭ ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʫʯʠʪʝʣʝʤ, ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ ʦʙʫʯʘʶʱʝʛʦ, 

ʠ ʫʯʝʥʠʢʦʤ - ʨʦʣʴ ʦʙʫʯʘʝʤʦʛʦ. ɺʩʝ ʨʘʙʦʪʘʶʪ ʥʘ ʢʘʞʜʦʛʦ ʠ ʢʘʞʜʳʡ ʥʘ ʚʩʝʭ. ɺʩʶ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʢʥʠʛ, ʦʪ ʪʦʚʘʨʠʱʝʡ, ʫʯʠʪʝʣʷ, ʫʯʝʥʠʢ ʥʝ ʪʦʣʴʢʦ ʩʘʤ 

ʫʩʚʘʠʚʘʝʪ , ʥʦ ʠ ʧʝʨʝʜʘʝʪ ʩʚʦʠʤ ʪʦʚʘʨʠʱʘʤ. ɼʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ï ʢʦʣʣʝʢʪʠʚʥʦʝ (ʫʯʠʪʝʣʷ 

ʠ ʫʯʝʥʠʢʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʟʘʜʘʯ ʩʦʚʤʝʩʪʥʦ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʟʘʠʤʦʦʙʫʯʝʥʠʶ 

(ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʠ ʩʣʫʰʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʨʘʟʜʝʣʷʶʪ ʠʜʝʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʪʦʯʢʠ ʟʨʝʥʠʷ) ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ (ʫʯʝʥʠʢʠ ʬʦʨʤʫʣʠʨʫʶʪ ʠʜʝʠ ʩʚʦʙʦʜʥʦ, ʙʝʟ ʩʪʨʘʭʘ, 

ʩʤʫʱʝʥʠʷ ʠʟ-ʟʘ çʥʝʧʨʘʚʠʣʴʥʦʛʦè ʦʪʚʝʪʘ ʠ ʧʦʤʦʛʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʜʦʩʪʠʛʥʫʪʴ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ) 

ʄoʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʪʫʘʮʠʷ 

ʚʦʩʧʠʪʳʚʘʝʪ ʪʘʢʠʝ ʦʯʝʥʴ ʮʝʥʥʳʝ ʥʘʚʳʢʠ ʯʣʝʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ: 

 ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʝ ʦʙʫʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʩʚʦʠʭ ʪʦʚʘʨʠʱʝʡ ïʜʦʩʪʠʛʘʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʚ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʛʨʫʧʧʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 



ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʚʤʝʩʪʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʊʘʢ ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʘ ʫʨʦʢʘʭ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʥʦʚʦʡ ʪʝʤʳ 

ʩ ʧʦʤʦʱʴʶ ʩʪʨʘʪʝʛʠʠ ɾʠʛʩʦ ʤʝʥʷ ʧʦʨʘʟʠʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʤʦʠʭ ʨʝʙʷʪ. ʆʥʠ ʦʪʥʝʩʣʠʩʴ 

ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʢ ʢʘʢ çʜʦʙʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶè ʠʤ ʥʫʞʥʦ ʥʝʩʪʠ ʚ çʜʦʤʘʰʥʶʶè ʛʨʫʧʧʫ. 

ɿʘʪʝʤ ʚ çʜʦʤʘʰʥʠʭè ʛʨʫʧʧʘʭ ʦʥʠ ʜʝʣʠʣʠʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʧʷʪʴ ʦʯʝʥʴ ʩʪʘʨʘʣʠʩʴ ʠ ʜʦʥʝʩʪʠ 

ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʟʘʧʦʤʥʠʪʴ, ʦʩʤʳʩʣʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ. ʈʝʙʷʪʘ 

ʩʪʘʨʘʣʠʩʴ ʠ ʛʦʚʦʨʠʪʴ ʜʦʭʦʜʯʠʚʦ, ʠ ʩʣʫʰʘʪʴ ʚʥʠʤʘʪʝʣʴʥʦ. ɺ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ ʚʦʟʥʠʢ ʢʦʥʬʣʠʢʪ 

ïʦʜʠʥ ʫʯʝʥʠʢ ʛʦʚʦʨʠʣ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʘ ʜʨʫʛʦʡ- ʥʝ ʚʳʜʝʨʞʘʚ ʪʘʢʦʛʦ ʪʝʤʧʘ ʩʪʘʣ ʜʝʣʘʪʴ ʝʤʫ 

ʟʘʤʝʯʘʥʠʝ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʬʦʨʤʝ. ʄʥʝ ʭʦʪʝʣʦʩʴ ʚʤʝʰʘʪʴʩʷ, ʥʦ ʷ ʫʜʝʨʞʘʣʘʩʴ ʠ ʦʢʘʟʘʣʦʩʴ, ʥʝ ʟʨʷ. 

ʈʝʙʷʪʘ ʚ ʛʨʫʧʧʝ ʩʘʤʠ ʩʤʦʛʣʠ ʜʦʢʘʟʘʪʴ ʝʤʫ, ʯʪʦ ʪʝʧʝʨʴ ʦʥʠ ʚʦʦʙʱʝ ʥʝ ʫʩʧʝʶʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦʩʚʦʠʪʴ ʠ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʣʫʰʠʚʘʪʴ ʣʶʙʦʛʦ, ʢʘʢ ʙʳ ʦʥ ʥʝ ʛʦʚʦʨʠʣ. ɻʨʫʧʧʘ ʙʳʩʪʨʦ 

çʩʦʙʨʘʣʘʩʴè ʠ ʧʨʦʜʦʣʞʠʣʘ ʨʘʙʦʪʫ . ʕʪʦ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʯʝʙʫ, ʟʘ ʢʦʣʣʝʢʪʠʚ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʞʠʚʫʪ ʠ ʨʘʙʦʪʘʶʪ. 

 ʊʘʢʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʦʙʱʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩ 

ʥʦʚʳʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʬʦʨʤʠʨʫʝʪ ʫ ʥʠʭ ʥʝʦʪʲʝʤʣʝʤʦʝ ʜʣʷ ʛʨʘʞʜʘʥʠʥʘ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʢʘʯʝʩʪʚʦ ïʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʅʝʣʴʟʷ ʚʥʫʰʠʪʴ ʨʝʙʝʥʢʫ ʯʪʦ 

çʜʦʨʦʛʫ ʦʩʠʣʠʪ ʠʜʫʱʠʡè, ʥʝ ʧʦʟʚʦʣʷʷ ʝʤʫ ʭʦʜʠʪʴ. ʇʦʢʘ ʦʥ ʥʝ ʚʦʚʣʝʯʝʥ ʚ ʢʦʥʢʨʝʪʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʛʦ ʛʨʘʞʜʘʥʩʢʘʷ ʧʦʟʠʮʠʷ 

ʦʩʪʘʝʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʡ. ʐʢʦʣʴʥʠʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʫʨʦʢʝ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʯʝʨʝʟ 

ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʩʘʤʦ-ʠ ʚʟʘʠʤʦʦʙʫʯʝʥʠʝ, ʩʘʤʦ- ʠ ʚʟʘʠʤʦʢʦʥʪʨʦʣʴ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ. 

 ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʱʝʤʫʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʚ 

ʦʚʣʘʜʝʥʠʠ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʩʦʛʣʘʩʥʦ ʪʝʨʤʠʥʦʣʦʛʠʠ 

ʃ.ʉ.ɺʳʛʦʪʩʢʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠʩʦ ʩʚʦʝʡ ʟʦʥʦʡ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʀ ʵʪʦ ʚʦʩʧʠʪʳʚʘʝʪ 

ʫʚʝʨʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʚ ʩʚʦʠʭ ʩʠʣʘʭ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʩʦʟʥʘʥʥʦʩʪʠ ʢʘʞʜʳʤ ʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʫʚʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʜʦʩʪʦʠʥʩʪʚʘ, ʩʘʤʦʫʚʘʞʝʥʠʷ. 

 ɼʠʘʣʦʛ, ʦʙʱʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʝ ʯʝʨʝʟ ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʩ ʢʘʞʜʳʤ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʧʦ ʦʯʝʨʝʜʠ (ʠ ʢʦʪʦʨʦʛʦ ʣʠʰʝʥʳ ʜʝʪʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ) ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ 

ʧʨʠʦʙʨʝʩʪʠ ʯʫʚʩʪʚʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʩʘʤʦʮʝʥʥʦʩʪʠ, ʩʪʘʪʴ ʯʘʩʪʴʶ ʩʦʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ 

ʪʘʢʦʝ ʫʤʝʥʠʝ ʢʘʢ ʫʤʝʥʠʝ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʨʘʟʥʳʤʠ ʣʶʜʴʤʠ-ʪʦʣʝʨʘʥʪʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ 

ʚʘʞʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ-ʦʙʫʯʝʥʠʝ ʚ 

ʛʨʫʧʧʘʭ ʩʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʉʤʝʥʘ ʧʘʨʳ. ɻʨʫʧʧ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʠ ʠʟʤʝʥʝʥʠʷ ʨʦʣʠ , ʛʜʝ-ʪʦ ʫʯʝʥʠʢ 

ʨʘʙʦʪʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʦʤʦʛʦ, ʘ ʛʜʝ-ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ. ʋʯʝʥʠʢ ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʦʙʱʝʥʠʶ ʩ ʣʶʙʳʤ ʯʝʣʦʚʝʢʦʤ ʠ ʚ ʣʶʙʦʡ ʨʦʣʠ , ʚ ʨʘʟʥʦʡ ʩʠʪʫʘʮʠʠ. ʀ ʥʝ ʢʦʛʜʘ-ʪʦ ʧʦʪʦʤ, ʚʦ 

ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ, ʘ ʩʝʡʯʘʩ, ʚʝʜʴ ʰʢʦʣʘ ʥʝ ʧʦʜʛʦʪʦʚʢʘ ʢ ʞʠʟʥʠ ïɻ ʪʦ ʩʘʤʘ ʞʠʟʥʴ. ɹʣʘʛʦʜʘʨʷ 

ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʜʝʪʝʡ ʚ ʪʝʯʝʥʠʝ ʫʨʦʢʘ ʚʦʟʥʠʢʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʜʫʭ ʩʦʦʙʱʝʩʪʚʘ. 

 ʄʳ. ʚʦʩʧʠʪʳʚʘʷ ʩʚʦʠʭ ʜʝʪʝʡ, ʛʦʚʦʨʠʤ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʦʥʠ ʜʦʣʞʥʳ ʧʨʠʥʦʩʠʪʴ 

ʧʦʣʴʟʫ ʩʚʦʝʤʫ ʥʘʨʦʜʫ, ʛʦʩʫʜʘʨʩʪʚʫ, ʥʦ ʥʘʰʠ ʜʝʪʠ ʥʝ ʦʩʦʟʥʘʶʪ ʵʪʫ ʜʘʣʝʢʫʶ ʮʝʣʴ , ʪʘʢ ʢʘʢ ʟʜʝʩʴ 

ʤʳ ʠʜʝʤ ʚ ʨʘʟʨʝʟ ʩ ʚʳʰʝʦʪʤʝʯʝʥʥʳʤ ʧʨʠʥʮʠʧʦʤ ʃ.ʉ.ɺʳʛʦʪʩʢʦʛʦ , ʯʪʦ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʠʜʪʠ 

ʚ ʟʦʥʝ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɼʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʧʝʜʘʛʦʛʠʢʘ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʜʝʞʜʘ ʥʘ ʩʚʝʪʣʦʝ 

ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ! ʉʝʛʦʜʥʷ ʞʠʟʥʴ 

ʪʨʝʙʫʝʪ ʦʪ ʯʝʣʦʚʝʢʘ ʪʘʢʠʭ ʢʘʯʝʩʪʚ ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ, ʠʥʠʮʠʘʪʠʚʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʣʫʯʰʝʥʠʝ 

ʩʚʦʝʡ ʞʠʟʥʠ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʫʤʝʥʠʝ ʨʘʟʨʝʰʘʪʴ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʥʘ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʦʩʥʦʚʝ ʠ ʪ. ʧ. 



  ʂʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʵʪʫ ʮʝʣʴ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʫʝʪ ʫʞʝ ʩʝʡʯʘʩ. ʆʙʫʯʘʷ 

ʢʘʞʜʳʡ ʢʘʞʜʦʛʦ, ʰʢʦʣʴʥʠʢʠ ʨʘʙʦʪʘʶʪ ʢʘʞʜʳʡ ʥʘ ʢʘʞʜʦʛʦ, ʧʨʠʥʦʩʠʪ ʧʦʣʴʟʫ ʫʞʝ ʩʝʡʯʘʩ ʠ 

ʦʯʝʥʴ ʷʩʥʦ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʦʪ ʠʭ ʪʨʫʜʘ ʟʘʚʠʩʠʪ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʚʩʝʛʦ ʢʦʣʣʝʢʪʠʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʫʯʘʱʠʭʩʷ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʦʟʚʦʣʠʪ ʠʤ ʧʨʠʦʙʨʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ: 

¶ ʜʦʚʝʨʷʪʴ ʩʝʙʝ ʠ ʜʨʫʛʠʤ; 

¶ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʝʙʷ ʠ ʜʨʫʛʠʭ; 

¶ ʦʩʦʟʥʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ; 

¶ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ; 

¶ ʫʚʘʞʘʪʴ ʩʝʙʷ ʠ ʜʨʫʛʠʭ; 

¶ ʮʝʥʠʪʴ ʯʫʚʩʪʚʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʙʱʝʩʪʚʫ(ʢʣʘʩʩʫ). 

ʃʫʯʰʝ ʚʩʝʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʢʘʢ ʠʜʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʝʪʠ. ʀʤʝʥʥʦ ʜʝʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʙʝ ʦʱʫʱʘʶʪ ʠʟʤʝʥʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʫʯʠʪʝʣʷ, ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʢʣʘʩʩʘ, ʥʘʩʢʦʣʴʢʦ ʧʨʠʥʠʤʘʝʪʩʷ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ , ʠ ʥʘʩʢʦʣʴʢʦ ʠʭ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʘʢʪʠʚʝʥ. ɺ ʥʘʯʘʣʝ ʛʦʜʘ ʢ ʥʘʤ ʚ ʢʣʘʩʩ ʧʨʠʰʣʘ ʥʦʚʝʥʴʢʘʷ ʜʝʚʦʯʢʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚ 

ʨʘʟʚʠʪʠʠ . ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʤʘʤʳ ʦʥʘ ʦʯʝʥʴ ʧʝʨʝʞʠʚʘʣʘ ʦ ʪʦʤ, ʢʘʢ ʝʝ ʧʨʠʤʫʪ ʚ ʥʦʚʦʤ 

ʢʦʣʣʝʢʪʠʚʝ. ɺ ʩʚʦʝʤ ʵʩʩʝ, ʦʧʠʩʳʚʘʶʱʝʤ ʩʝʙʷ ʚ ʢʣʘʩʩʝ , ʄʘʜʠʥʘ ʥʘʧʠʩʘʣʘ : çʗ ʩʘʤʘ ʜʦʣʞʥʘ 

ʜʫʤʘʪʴ , ʯʪʦ ʜʝʣʘʪʴ ʠ ʢʘʢ ʜʝʣʘʪʴ, ʤʥʝ ʥʝ ʜʘʶʪ ʪʦʯʥʳʭ ʫʢʘʟʘʥʠʡ ʠ ʤʥʝ ʢ ʵʪʦʤʫ ʪʨʫʜʥʦ 

ʧʨʠʚʳʢʥʫʪʴ. ʅʦ ʷ ʚ ʢʣʘʩʩʝ ʯʫʚʩʪʚʫʶ ʩʝʙʷ ʭʦʨʦʰʦ, ʧʦʪʦʤʫ, ʯʪʦ ʚʩʝ ʤʝʥʷ ʩʣʫʰʘʶʪ ʠ ʨʘʜʫʶʪʩʷ, 

ʢʦʛʜʘ ʫ ʤʝʥʷ ʯʪʦ-ʪʦ ʧʦʣʫʯʘʝʪʩʷ. ʗ ʥʝ ʙʦʶʩʴ ʦʰʠʙʠʪʴʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʨʝʙʷʪʘ ʤʝʥʷ ʚʩʝʛʜʘ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʧʦʤʦʛʘʶʪ ʤʥʝè. ɼʝʚʦʯʢʘ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʫʚʝʨʝʥʥʦ ʚ ʵʪʦʤ ʢʣʘʩʩʝ ʧʦʪʦʤʫ, ʯʪʦ 

ʝʝ ʧʨʠʥʠʤʘʶʪ ʪʘʢʦʡ ʢʘʢʘʷ ʦʥʘ ʝʩʪʴ , ʦʥʘ ʯʫʚʩʪʚʫʝʪ ʧʦʜʜʝʨʞʢʫ ʩʦʦʙʱʝʩʪʚʘ ʠ ʵʪʦ ʧʦʤʦʛʘʝʪ ʝʡ 

ʨʘʟʚʠʚʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʦʥʘ ʩʪʘʣʘ ʘʢʪʠʚʥʳʤ ʯʣʝʥʦʤ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʆ ʉʆɺʈɽʄɽʅʅʓʍ ʊɽʅɼɽʅʎʀʗʍ ʇʈɽʇʆɼɸɺɸʅʀʗ ʀʅʆʉʊʈɸʅʅʆɻʆ 

ʗɿʓʂɸ ʀ ʄɽɾʂʋʃʔʊʋʈʅʆʁ ʂʆʄʄʋʅʀʂɸʎʀʀ ɺ ʉʈɽɼʅɽʁ ʐʂʆʃɽ 

ɹʫʣʘʚʘ ɽ.ɸ. 

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ. ɽʣʴʮʠʥʘ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʀʟʫʯʝʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, 

ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʚʦʩʧʨʠʷʪʠʠ ʯʫʞʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

 

ɺ ʧʝʨʠʦʜ ʤʠʨʦʚʦʡ ʫʨʙʘʥʠʟʘʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʦʣʴ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʥʘʚʳʢʦʚ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʘʢʪʠʢʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ, ʥʦ ʠ ʚ ʨʦʩʪʝ ʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʣʶʜʴʤʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ʆʧʠʨʘʷʩʴ ʥʘ 

ʦʧʳʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʫʜʘʯʠ ʚ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʳ ʩʤʦʪʨʠʤ ʠ 

ʚʦʩʧʨʠʥʠʤʘʝʤ ʜʨʫʛʫʶ ʢʫʣʴʪʫʨʫ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʩʚʦʝʡ ʩʪʨʘʥʳ ʠ ʠʤʝʥʥʦ ʥʘʰ ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʡ 

ʵʪʥʦʮʝʥʪʨʠʟʤ [1] ʤʝʰʘʝʪ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʉʝʡʯʘʩ ʤʳ ʥʝ ʤʦʞʝʤ ʦʪʨʠʮʘʪʴ ʩʚʷʟʴ ʢʫʣʴʪʫʨʳ ʠ ʷʟʳʢʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʯʝʨʝʟ ʧʨʠʟʤʫ ʷʟʳʢʘ. 

ʅʦʚʳʝ ʮʝʣʠ ʚ ʦʙʫʯʝʥʠʠ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʜʚʠʞʝʥʠʶ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʪʩʷ ʙʫʜʫʱʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʠ 

ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʆʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʟʘʚʠʩʠʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ. 

ʂʘʞʜʳʡ ʫʨʦʢ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ï ʵʪʦ ʫʨʦʢ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʞʜʦʝ ʥʦʚʦʝ ʩʣʦʚʦ 

ʦʪʦʙʨʘʞʘʝʪ ʥʦʚʫʶ ʢʫʣʴʪʫʨʫ ʠ ʩʦʟʥʘʥʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ çʷʟʳʢʠ ʜʦʣʞʥʳ ʠʟʫʯʘʪʴʩʷ ʚ 

ʥʝʨʘʟʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ ʩ ʤʠʨʦʤ ʠ ʢʫʣʴʪʫʨʦʡ ʥʘʨʦʜʦʚ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʵʪʠʭ ʷʟʳʢʘʭè [2]. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʧʝʨʝʰʣʦ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʠʤʝʝʪ ʩʦʚʩʝʤ ʜʨʫʛʠʝ 

ʮʝʣʠ. ʊʝʧʝʨʴ ʫʨʦʢ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʝʥ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʘʣʦ 

ʦʙʱʝʥʠʝ, ʧʦʥʠʤʘʥʠʝ ʜʨʫʛʦʛʦ ʷʟʳʢʘ ʠ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʳ, ʫʤʝʥʠʝ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʷʟʳʢʘʤʠ ʠ ʢʫʣʴʪʫʨʘʤʠ. ʀʟʫʯʘʶʱʠʡ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʜʦʣʞʝʥ 

ʯʸʪʢʦ ʚʠʜʝʪʴ ʮʝʣʴ ʠʟʫʯʝʥʠʷ ï ʦʙʤʝʥ ʦʧʳʪʘ ʤʝʞʜʫ ʢʫʣʴʪʫʨʘʤʠ ʯʝʨʝʟ ʢʦʤʤʫʥʠʢʘʮʠʶ. ʇʦʵʪʦʤʫ 

ʠʤʝʥʥʦ ʵʪʦʤʫ ʫʯʠʪʝʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʫʜʝʣʷʶʪ ʥʘʠʙʦʣʝʝ ʚʥʠʤʘʥʠʝ, ʚʝʜʴ çʦʙʱʝʥʠʝ ʠ 

ʢʫʣʴʪʫʨʘ ʥʝʨʘʟʜʝʣʠʤʳè [3].  

ʆʧʠʨʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʫʩʧʝʰʥʦʝ ʤʝʞʢʫʣʴʪʫʨʥʦʝ ʦʙʱʝʥʠʝ ʙʝʟ ʜʦʣʞʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴ ʝʱʸ ʚ ʰʢʦʣʝ. ɺʝʜʴ ʠʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙʦʤ ʟʥʘʢʦʤʩʪʚʘ ʩ ʢʫʣʴʪʫʨʦʡ ʜʨʫʛʦʡ ʩʪʨʘʥʳ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚʦʩʧʠʪʘʥʠʷ ʣʶʙʚʠ ʠ ʫʚʘʞʝʥʠʷ 

ʢ ʥʝʡ. 

ʊʝʧʝʨʴ, ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʜʨʦʙʥʝʡ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʫʚʝʣʠʯʝʥʠʷ 

ʟʥʘʥʠʷ ʷʟʳʢʘ ʪʘʢ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ.  

 ʈʦʣʝʚʳʝ ʠʛʨʳ. ʊʘʢ ʢʘʢ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ ʥʘ ʷʟʳʢʝ ʢʫʣʴʪʫʨʳ, ʨʦʣʝʚʳʝ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʨʦʣʴ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʳ. ɿʘʜʘʯʘ ʫʯʝʥʠʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 



ʦʥʠ ʚʦʰʣʠ ʚ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʳ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʠʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʝʸ ʤʝʥʪʘʣʠʪʝʪʘ ʠ ʭʘʨʘʢʪʝʨʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʧʝʨʝʛʦʚʦʨʳ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚʩʪʨʝʯʘ ʜʚʫʭ ʜʨʫʟʝʡ, ʦʙʱʘʷ ʨʘʙʦʪʘ ʥʘʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʝʢʪʦʤ 

ʩʪʫʜʝʥʪʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʧʦ ʧʨʦʛʨʘʤʤʝ çErasmusè, ʠʣʠ ʧʨʦʩʪʦ Tea time ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ ï ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ. ɹʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ çʩʳʛʨʘʪʴè ʵʪʠ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʠʤʠ ʩ ʧʦʤʦʱʴʶ 

ʪʝʣʝʧʨʦʛʨʘʤʤ, ʬʠʣʴʤʦʚ, ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʜʘʥʥʘʷ ʨʦʣʝʚʘʷ ʠʛʨʘ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʦʪʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

 ʈʘʟʙʦʨ ʢʝʡʩʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʠʪʠʷ ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʟʥʘʥʠʡ ʠ 

ʧʦʧʦʣʥʝʥʠʷ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʜʣʷ ʫʯʝʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ. ʂʝʡʩʳ ï 

ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʩʦʜʝʨʞʘʱʫʶ ʧʨʦʙʣʝʤʫ, ʥʝʦʙʭʦʜʠʤʫʶ 

ʜʣʷ ʨʝʰʝʥʠʷ [4]. ʇʦʵʪʦʤʫ ʥʘʭʦʞʜʝʥʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʵʪʦʛʦ ʢʝʡʩʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʣʠʯʥʦʤ 

ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʳ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʫʯʘʱʠʭʩʷ. 

 ʇʦʜʛʦʪʦʚʢʘ ʩʦʦʙʱʝʥʠʡ, ʨʝʬʝʨʘʪʦʚ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʠʥʪʝʨʝʩʥʦʡ, 

ʢʨʘʩʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʦʪʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙ 

ʠʥʦʷʟʳʯʥʦʡ ʩʪʨʘʥʝ ʠ ʢʫʣʴʪʫʨʝ. 

 ʆʙʱʝʥʠʝ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ. ɺ ʚʝʢ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʝʭʘʪʴ ʚ ʜʨʫʛʫʶ ʩʪʨʘʥʫ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʦʙʱʘʪʴʩʷ ʩ ʝʸ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ. ɸʫʜʠʦ-, ʚʠʜʝʦʟʚʦʥʢʠ 

ʩʦʝʜʠʥʷʶʪ ʣʶʜʝʡ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ʆʙʱʝʥʠʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʣʫʯʰʝʥʠʷ ʥʘʚʳʢʦʚ ʦʙʱʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʨʝʯʠ, ʘ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʵʪʦ ʠ 

ʙʫʜʝʪ ʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʯʫʞʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʦʧʷʪʴ ʥʘʭʦʞʜʝʥʠʷ ʦʙʱʝʛʦ ʷʟʳʢʘ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʜʨʫʛʦʛʦ ʤʝʥʪʘʣʠʪʝʪʘ. 

 ʉʨʘʚʥʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʘʟʨʝʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʚ ʢʣʘʩʩʝ, ʪʘʢ ʢʘʢ ʚ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʚʳʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ 

ʠʩʪʦʨʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʫʣʴʪʫʨ ʠ ʠʭ ʨʘʟʣʠʯʠʷ, ʥʦ ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʠʭ ʩʭʦʜʩʪʚʘ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʦʞʝʪ ʩʘʤʠʤ ʧʝʜʘʛʦʛʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʢʣʘʩʩʝ [6].  

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʚʦʜʠʪʴ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʯʠʪʝʣʝʡ ʢʫʣʴʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʥʘʚʳʢʘʤ ʦʙʱʝʥʠʷ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʥʳʭ ʛʨʫʧʧ, ʦʩʥʦʚʘʤ ʵʤʧʘʪʠʠ ʠ ʢʫʣʴʪʫʨʥʦʡ, ʵʪʥʠʯʝʩʢʦʡ ʠ 

ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʝʨʧʠʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʨʦʣʴ ʛʣʦʙʘʣʠʟʘʮʠʠ ʙʫʜʝʪ ʣʠʰʴ ʥʘʨʘʩʪʘʪʴ ʠ 

ʧʦʜʨʘʩʪʘʶʱʝʤʫ ʧʦʢʦʣʝʥʠʶ ʧʨʠʜʝʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 
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ɿɼʆʈʆɺʔɽʉɹɽʈɽɻɸʖʑʀɽ ʊɽʍʅʆʃʆɻʀʀ ʅɸ ʋʈʆʂɸʍ ʌʆʈʊɽʇʀɸʅʆ ɺ 

ʋʉʃʆɺʀʗʍ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ. 

ʀʚʘʥʦʚʘ ʂ.ɸ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳ, ʍʠʤʢʠ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘ ʫʨʦʢʝ ʬʦʨʪʝʧʠʘʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʦʨʪʝʧʠʘʥʦ, ʧʨʝʧʦʜʘʚʘʥʠʝ. 

 

ɺ ʦʩʥʦʚʝ ʟʜʦʨʦʚʴʷ ʣʝʞʠʪ ʬʠʟʠʯʝʩʢʦʝ, ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ 

ʯʝʣʦʚʝʢʘ. ɺʳʩʦʢʘʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʥʫʪʨʝʥʥʷʷ ʘʢʪʠʚʥʦʩʪʴ ʠʛʨʘʶʪ ʚ ʥʘʰʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ 

ʨʦʣʴ. ʂʦʥʝʯʥʦ, ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʝ ʣʶʜʠ ʤʦʛʫʪ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʦʚ ʚ ʞʠʟʥʠ ʠ ʙʳʪʴ 

ʚʦʦʜʫʰʝʚʣʝʥʥʳʤʠ ʪʚʦʨʮʘʤʠ, ʧʨʠʤʝʨʦʤ ʚʩʝʛʜʘ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʇʘʨʘʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʩ 1988 ʛʦʜʘ. ʆʜʥʘʢʦ, ʚ ʥʘʰʠʭ ʩʠʣʘʭ ʩʦʭʨʘʥʷʪʴ, ʘ ʚ ʠʜʝʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ - ʫʣʫʯʰʘʪʴ 

ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ ʟʜʦʨʦʚʴʝ ʥʘʰʝʛʦ ʦʢʨʫʞʝʥʠʷ. ʇʦʜ ʟʜʦʨʦʚʴʝʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʯʝʣʦʚʝʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʶ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʚ ʫʩʣʦʚʠʷʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʙʳʪʠʷ ʣʠʯʥʦʩʪʠ [1]. ʇʦʜ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 

ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠʜʝʪ ʥʘ ʧʦʣʴʟʫ ʟʜʦʨʦʚʴʷ 

ʫʯʘʱʠʭʩʷ. ʗ ʜʫʤʘʶ, ʯʪʦ ʚ ʣʶʙʦʡ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʚʳʨʦʩʣʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢ ʟʜʦʨʦʚʴʶ ʫʯʝʥʠʢʦʚ. ʇʝʜʘʛʦʛʠ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ çʌʦʨʪʝʧʠʘʥʦè ʪʦʞʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʂ ʪʘʢʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

¶ ʦʪʩʫʪʩʪʚʠʝ ʚʥʠʤʘʥʠʷ ʫʯʠʪʝʣʷ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʯʝʥʠʢʘ ʧʨʠ 

ʩʠʜʷʯʝʡ ʨʘʙʦʪʝ, ʩʪʝʩʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʜʝʬʠʮʠʪ ʨʘʟʤʠʥʦʢ, ʧʝʨʝʤʝʥʦʢ ʤʝʞʜʫ ʟʘʥʷʪʠʷʤʠ);  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʝ ʣʠʰʴ ʫʩʪʨʦʡʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʥʦʩʷʱʠʝ ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ 

ʠ ʫʩʪʘʣʦʩʪʴ ʥʘ ʟʨʝʥʠʝ (ʯʝʨʝʟ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʫ ʨʝʙʝʥʢʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʛʦʣʦʚʥʘʷ 

ʙʦʣʴ ʠ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ);  

¶ ʥʝʨʚʦʟʥʦʩʪʴ ʧʨʠ ʧʦʪʝʨʝ ʠʥʬʦʨʤʘʮʠʠ, ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʩʚʷʟʠ "ʟʘʚʠʩʘʝʪ" ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʷ ʧʨʦʛʨʘʤʤ, ʪʦ ʪʝʨʷʝʪʩʷ ʚʘʞʥʘʷ ʠ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʩʪʨʝʩʩ, ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʩʥʘ). 

ʋʨʦʚʝʥʴ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʯʝʣʦʚʝʢʫ ʠ ʝʛʦ 

ʟʜʦʨʦʚʴʶ, ʦʜʥʘʢʦ ʜʘʞʝ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʫʜʘʯʥʳʡ ʚʘʨʠʘʥʪ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʥʘ ʫʨʦʢʝ ʬʦʨʪʝʧʠʘʥʦ: 

 ʋʩʪʨʘʥʝʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ɽʱʝ ʜʦ ʫʨʦʢʘ ʥʘʜʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʪʦʤ, 

ʯʪʦʙʳ ʨʦʜʠʪʝʣʠ ʦʙʝʩʧʝʯʠʣʠ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʥʘ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʙʝʩʰʫʤʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ 

ʢʦʤʥʘʪʝ, ʫʩʪʨʦʡʩʪʚʦʤ ʩʚʷʟʠ (ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʪʝʣʝʬʦʥ ʩ ʛʘʨʥʠʪʫʨʦʡ), ʩʪʘʙʠʣʴʥʳʤ ʚʳʩʦʢʠʤ 

ʠʥʪʝʨʥʝʪ ʩʦʝʜʠʥʝʥʠʝʤ ʠ ʨʘʩʧʝʯʘʪʘʥʥʳʤʠ ʥʦʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ.  

 ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨʳ. ʂʘʤʝʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, 

ʯʪʦʙʳ ʫʯʠʪʝʣʴ ʤʦʛ ʚʠʜʝʪʴ ʧʦʣʥʫʶ ʧʦʩʘʜʢʫ ʠʩʧʦʣʥʠʪʝʣʷ. ʉʣʝʚʘ ʥʦʪʳ ʠ ʢʣʘʚʠʘʪʫʨʘ, ʩʧʨʘʚʘ 

ʩʧʠʥʘ, ʩʥʠʟʫ ʥʦʛʠ ʩ ʧʝʜʘʣʷʤʠ, ʩʚʝʨʭʫ ʧʨʦʬʠʣʴ ʫʯʝʥʠʢʘ. 

 ʇʦʩʘʜʢʘ ʟʘ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʢʣʘʚʠʘʪʫʨʦʡ ʠ ʢʦʨʧʫʩʦʤ, ʫʯʝʥʠʢʫ ʜʦʩʪʘʪʦʯʥʦ ʚʳʪʷʥʫʪʴ ʨʫʢʠ ʚʧʝʨʸʜ, ʣʘʜʦʥʷʤʠ ʚʥʠʟ. 



ʃʦʢʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠ ʵʪʦʤ ʧʨʷʤʳʤʠ, ʘ ʢʦʥʯʠʢʠ ʧʘʣʴʮʝʚ ʜʦʣʞʥʳ ʫʧʠʨʘʪʴʩʷ ʚ ʥʘʯʘʣʦ 

ʢʣʘʚʠʰ, ʚ ʧʝʨʝʜʥʶʶ ʩʪʝʥʢʫ ʬʦʨʪʝʧʠʘʥʦ. ɽʩʣʠ ʧʨʠ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʩʧʠʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʧʦʣʫ ï ʟʥʘʯʠʪ ʚʩʸ ʚ ʧʦʨʷʜʢʝ. 

 ʈʘʟʙʦʨ ʠʩʧʦʣʥʝʥʠʷ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ɺ ʥʘʯʘʣʝ ʫʯʝʥʠʢ ʠʩʧʦʣʥʠʪ 

ʚʳʧʦʣʥʝʥʥʦʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ. ʋʯʠʪʝʣʴ, ʚ ʩʚʷʟʠ ʩ ʨʘʩʭʦʞʜʝʥʠʝʤ ʛʦʣʦʩʘ ʩ ʨʝʘʣʴʥʳʤ 

ʚʨʝʤʝʥʝʤ, ʥʝ ʜʦʣʞʝʥ ʧʳʪʘʪʴʩʷ ʧʝʨʝʙʠʪʴ ʠʣʠ ʧʝʨʝʩʧʨʦʩʠʪʴ ʚ ʦʪʚʝʪ. ʇʝʜʘʛʦʛ ʟʘʧʠʩʳʚʘʝʪ ʚʩʝ 

ʧʦʞʝʣʘʥʠʷ, ʟʘʤʝʯʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪ ʠʭ ʥʘ ʜʚʘ ʧʫʥʢʪʘ: 1) ʪʦ, ʯʪʦ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʝʡʯʘʩ ʥʘ 

ʫʨʦʢʝ ʚ ʨʝʞʠʤʝ çʦʥʣʘʡʥè ʩ ʥʘʩʪʘʚʣʝʥʠʷʤʠ ʫʯʠʪʝʣʷ; 2) ʪʦ, ʯʪʦ ʫʯʝʥʠʢ ʤʦʞʝʪ ʦʪʨʘʙʦʪʘʪʴ ʚʦ 

ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ. 

 ʇʝʨʝʢʣʶʯʘʝʤʦʩʪʴ ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦ ʫʯʝʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠ ʯʝʨʝʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦʨʤʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʚʠʜʘ 

ʨʘʙʦʪʳ ʩʯʠʪʘʝʪʩʷ 7-10 ʤʠʥʫʪ. ʅʝʦʙʭʦʜʠʤʦ ʯʝʨʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʣʫʭʦʚʦʡ, 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 ɺʳʩʪʘʚʣʝʥʠʝ ʦʮʝʥʢʠ ʠ ʟʘʧʠʩʴ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ. ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʚʠʜʝʦ-ʟʘʜʘʥʠʝ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʠʛʨʦʡ ʠ ʧʨʠ ʪʨʫʜʥʦʩʪʷʭ ʚʦʩʧʨʠʷʪʠʷ ʫʯʝʥʠʢ 

ʩʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʧʦʚʪʦʨʥʦ. ʆʮʝʥʢʫ ʩʣʝʜʫʝʪ ʦʪʧʨʘʚʣʷʪʴ ʚ ʚʠʜʝ çʩʪʠʢʝʨʘè ʠʣʠ 

çʩʤʘʡʣʘè ʜʣʷ ʜʨʫʞʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʫʩʧʝʭʦʚ ʩʪʫʜʝʥʪʘ. 
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ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʔ ʉʊʋɼɽʅʊʆɺ, ɿɸʅʀʄɸʖʑʀʍʉʗ ɹʆʈʔɹʆʁ ʅɸ 

ʇʆʗʉɸʍ ʉ ʊʀʇʆʄ ʊɽʄʇɽʈɸʄɽʅʊɸ çʌʃɽɻʄɸʊʆ-ʍʆʃɽʈʀʂè 

ʉʫʣʝʡʤʘʥʦʚ ɻ.ɹ., ʂʦʥʦʚʘʣʦʚ ʀ.ɽ., ɿʝʤʣʝʥʫʭʠʥ ʀ.ɸ. 

ʇʦʚʦʣʞʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ, 

ʂʘʟʘʥʴ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʙʦʨʴʙʦʡ ʥʘ ʧʦʷʩʘʭ ʩ ʪʠʧʦʤ ʪʝʤʧʝʨʘʤʝʥʪʘ çʬʣʝʛʤʘʪʦ-ʭʦʣʝʨʠʢè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʨʴʙʘ ʥʘ ʧʦʷʩʘʭ, ʩʪʫʜʝʥʪʳ, ʪʠʧ ʪʝʤʧʝʨʘʤʝʥʪʘ, ʬʣʝʛʤʘʪʦ-ʭʦʣʝʨʠʢ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɹʦʨʴʙʘ ʥʘ ʧʦʷʩʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʭ 

ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʩʘʤʦʡ ʙʦʨʴʙʝ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʪʘ ʩʤʝʥʳ ʩʠʪʫʘʮʠʡ ʚ ʙʦʨʴʙʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʧʨʷʞʝʥʠʶ 

ʚʦʩʧʨʠʷʪʠʷ; ʚʳʙʦʨʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʚʝʪʥʳʭ ʜʝʡʩʪʚʠʡ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ 

ʜʝʡʩʪʚʠʡ ʩʦʧʝʨʥʠʢʘ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʦʢʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʡ 

ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʡ ʧʨʦʪʠʚʥʠʢʘ [1,3]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʪʠʧʫ ʪʝʤʧʝʨʘʤʝʥʪʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʦʨʮʦʚ ʥʘ ʧʦʷʩʘʭ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ ʩʧʦʨʪʠʚʥʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ ʥʘ ʧʦʷʩʘʭ, ʠ ʠʩʭʦʜʷ ʠʟ ʪʠʧʘ ʠʭ ʪʝʤʧʝʨʘʤʝʥʪʘ, 

ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ [2]. 

ʇʨʦʚʝʜʝʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʚʣʠʷʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʪʠʧʫ ʪʝʤʧʝʨʘʤʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ/ ʅʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ D&K-

TEST ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ ʥʘ 

ʧʦʷʩʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʙʦʨʮʦʚ ʩ ʪʠʧʦʤ 

ʪʝʤʧʝʨʘʤʝʥʪʘ çʬʣʝʛʤʘʪʦ-ʭʦʣʝʨʠʢè (ʠʥʪʨʘʚʝʥʪ). 

ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ 44 ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ ʥʘ ʧʦʷʩʘʭ: ʦʙʱʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʘʵʨʦʙʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʢʮʠʠ 

ʥʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʶʱʫʶʩʷ ʥʘʛʨʫʟʢʫ, ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʪʨʝʭʬʘʢʪʦʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ ʥʘ ʧʦʷʩʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʪʝʤʧʝʨʘʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʛʨʫʧʧʝ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʙʦʨʴʙʦʡ ʥʘ ʧʦʷʩʘʭ, ʠʤʝʶʱʠʭ ʪʠʧ ʪʝʤʧʝʨʘʤʝʥʪʘ çʌʣʝʛʤʘʪʦ-ʭʦʣʝʨʠʢè (ʠʥʪʨʘʚʝʨʪ) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 



1-ʡ ʬʘʢʪʦʨ (36,7% ʦʪ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʚʳʙʦʨʢʠ) ʚʳʩʦʢʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʪʝʩʪʘʤʠ: ɹʝʛ 1500 ʤ; ʂʦʵʬʬʠʮʠʝʥʪ ʩʠʣʳ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; ʄɸʀʕʆ; ʇʦʜʲʝʤ ʪʫʣʦʚʠʱʘ ʣʝʞʘ 

ʥʘ ʩʧʠʥʝ ʟʘ 1 ʤʠʥ; ʏʉʉʧʘʥʦ; Wʧʘʥʦ; ʏʉʉ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 30 ʚʘʪ 1 ʤʠʥ ʠ 2 ʤʠʥ; ʏʉʉ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ 60 ʚʘʪ 1 ʤʠʥ; ʊʦʯʥʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ, PWC170; ʄʇʂ; ʄʀɺ; 

ʇʦʢʘʟʘʪʝʣʴ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ; ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. 

ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ çɺʳʥʦʩʣʠʚʦʩʪʴ ʦʙʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʧʨʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʠʠ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠè. 

2-ʡ ʬʘʢʪʦʨ (30,8% ʦʪ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʚʳʙʦʨʢʠ) ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ: ɹʝʛ ʥʘ 100 ʤ; ʇʦʜʪʷʛʠʚʘʥʠʝ ʠʟ ʚʠʩʘ ʥʘ ʧʝʨʝʢʣʘʜʠʥʝ; ʄɻʃ; ʄʂʌ; 10 ʙʨʦʩʢʦʚ 

ʧʘʨʪʥʝʨʘ ʩʚʦʝʛʦ ʚʝʩʘ ʯʝʨʝʟ ʙʝʜʨʦ; ɹʨʦʩʢʠ ʧʘʨʪʥʝʨʘ ʨʘʚʥʦʛʦ ʚʝʩʘ ʧʨʦʛʠʙʦʤ ʟʘ 20 ʩ; ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʨʦʩʢʦʚ ʤʘʥʝʢʝʥʘ ʧʨʦʛʠʙʦʤ ʟʘ 6 ʤʠʥʫʪ ʩ ʤʠʥʫʪʥʳʤ ʧʝʨʝʨʳʚʦʤ (2ʭ3 ʤʠʥ.); 

ʇʦʢʘʟʘʪʝʣʴ ʚʳʠʛʨʳʰʥʦʩʪʠ ʧʦ ʙʘʣʣʘʤ; ʉʪʝʧʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʠʩʢʫ. 

ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ çɺʳʥʦʩʣʠʚʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʢ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʝ ʧʨʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʠʩʢʫè. 

3-ʡ ʬʘʢʪʦʨ (18,7% ʦʪ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʚʳʙʦʨʢʠ) ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ: ʆʄɽ; ɸʅɸʄɽ; ɸʄɽ; ʇʝʨʝʚʦʨʦʪ ʥʘ ʤʦʩʪʫ 10 ʨʘʟ; ɺʩʪʘʚʘʥʠʝ ʥʘ ʤʦʩʪ ʠʟ ʩʪʦʡʢʠ 

5 ʨʘʟ; ʏʝʣʥʦʯʥʳʡ ʙʝʛ 3x10 ʤ; ʄʦʪʠʚʘʮʠʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʠ.  

ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ çʉʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʠ ʤʦʪʠʚʘʮʠʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠè. 

ʇʦ ʚʩʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʝʥʥʳʭ ʚʢʣʘʜʦʚ ʩʦʩʪʘʚʠʣʦ 86,2%, ʜʦʣʷ 

ʥʝʫʯʪʝʥʥʳʭ ï 13,8%. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ ʥʘ 

ʧʦʷʩʘʭ, ʧʦʜʙʦʨ ʦʙʲʝʤʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʟʦʥʳ ʤʦʱʥʦʩʪʠ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ, ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʤʝʥʪʘ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘʤʠ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. 
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READINESS OF STUDENTS ENGAGED IN BELT WR ESTLING WITH THE 

TYPE OF TEMPERAMENT çPHLEGMATIC-CHOLERICè 

Suleimanov G.B., Konovalov I.E., Zemlenukhin I.A. 

Volga state Academy of physical culture, sport and tourism, Kazan 

 

The article considers the indicators of readiness of students engaged in belt wrestling with the type 

of temperament "phlegmatic-choleric". 

Key words: wrestling on belts, the students, and the type of temperament, phlegmatic-choleric. 

  






























































































































































