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ɸʅʆʊɸʎɯʗ 

ʊʠʨʫʩʴ ʄ.ʃ. ɸʛʨʦʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ: 06.01.09 - ʨʦʩʣʠʥʥʠʮʪʚʦ. ï ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʋʢʨʘʾʥʠ, ʆʙʨʦʰʠʥʝ, 2025. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʩʦʢʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ, 

ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʟʘ ʜʦʩʪʘʪʥʴʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʪʝʤʥʦ-

ʩʽʨʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʘʤʘʨʘʥʪʫ ʚʠʟʥʘʯʘʣʘʩʷ 

ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ 

ʘʟʦʪʥʠʭ, ʧʦʜʦʚʞʫʚʘʣʦ ʚʝʛʝʪʘʮʽʶ ʫ ʩʦʨʪʫ ʃʻʨʘ ʥʘ 2-20 ʜʥʽʚ, ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï ʥʘ 

2-15 ʜʥʽʚ.  

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʤʘʣʠ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. ʄʽʞ ʢʽʣʴʢʽʩʪʶ 

ʦʧʘʜʽʚ ʪʘ ʚʠʩʦʪʦʶ ʩʪʝʙʣʘ ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ 

(r = 0,70...0,84), ʟ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ (r = 0,54é0,77), ʘʣʝ ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ (r = -0,83é-0,92). 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʜʝʤʦʥʩʪʨʫʚʘʚ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʟ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ 

(r = 0,17é0,39), ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ (r = 0,30é0,57) ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ 

(r = 0,72é0,84). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʤʘʣʘ ʩʠʣʴʥʫ 

ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ (r = -0,99). ʇʨʠ 

ʥʘʡʚʠʱʽʡ ʥʦʨʤʽ ʜʦʙʨʠʚ N200P80K160 ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʥʠʟʠʚʩʷ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘ 7 % ʽ ʩʪʘʥʦʚʠʚ 45 %. ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘ ʨʽʚʥʽ 74-79 % ʩʪʚʦʨʶʚʘʣʠʩʷ ʟʘ ʩʽʚʙʠ ʥʘ 
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ʛʣʠʙʠʥʫ 1-2 ʩʤ. ʋ ʣʽʪʥʽ ʤʽʩʷʮʽ ʩʢʣʘʜʘʣʠʩʷ ʥʘʡʢʨʘʱʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ 

ʰʚʠʜʢʠʭ ʪʘ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ. ʇʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʟʨʦʩʪʘʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (r = 0,95) ʽ ʙʫʚ ʥʘʡʚʠʱʠʤ ʫ ʯʝʨʚʥʽ-

ʣʠʧʥʽ ï 73-76 %. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʤʽʞ ʛʫʩʪʦʪʦʶ ʧʦʩʽʚʫ ʪʘ ʚʠʞʠʚʘʥʽʩʪʶ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʽʩʥʫʚʘʚ ʜʫʞʝ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ (r = -0,97). ʅʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ 86 % 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʽ 

ʫʤʦʚʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʜʣʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʢʣʘʣʠʩʷ ʟʘ 

ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N120P40K80, ʟʘ ʷʢʦʾ ʚʠʞʠʚʘʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 57 % ʪʘ 

ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ï 20 ʨʦʩʣʠʥ/ʤĮ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʤʘʶʪʴ ʢʣʶʯʦʚʠʡ ʚʧʣʠʚ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ. ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʤʘʣʘ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ (r = 0,63) ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ, ʪʦʜʽ ʷʢ ʤʽʞ ʜʦʚʞʠʥʦʶ 

ʚʦʣʦʪʽ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r = -0,36). 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʤʘʣʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (r = 0,99).  

ɺ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʥʘ ʪʝʤʥʦ-ʩʽʨʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ 

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ (4,03 ʪ/ʛʘ) ʩʝʨʝʜ ʩʝʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʦʪʨʠʤʘʥʦ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʅʘʡʤʝʥʰʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ (1,97 ʪ/ʛʘ), ʱʦ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʥʘ 2,06 ʪ/ʛʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ 

ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʟʥʘʯʥʠʡ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʅʘ ʢʦʥʪʨʦʣʽ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʪʘʥʦʚʠʚ 2,31 ʪ/ʛʘ, ʘ ʟʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ N200P80K160 ʟʨʽʩ ʥʘ 

2,57 ʪ/ʛʘ ʜʦ ʨʽʚʥʷ 4,88 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʦʙʨʠʚʘ ʙʫʣʠ ʥʘ ʜʨʫʛʦʤʫ ʽ 

ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʥʦʨʤʘʤʠ N40P20K40 ʽ N80P40K80, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʥʘʡʚʠʱʠʡ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ (0,67 ʽ 0,56 ʪ/ʛʘ) ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʤʘʣʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ. ɺʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʦ N  

ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʥʦʨʤʦʶ ʜʦʙʨʠʚ N80P40K80 ʪʘ N160P80K120 ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 
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ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,41 ʪ/ʛʘ ʪʘ 0,34 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 

ʚʘʨʽʘʥʪʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ 

ʥʦʨʤ ʚʠʩʽʚʫ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʪʨʠʤʘʥʦ ʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ï 4,63 ʪ/ʛʘ. ʆʧʪʠʤʘʣʴʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ: ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʻʨʘ ʽ ʉʪʫʜʝʥʪʩʴʢʠʡ ï 0,4-0,6 ʤʣʥ/ʛʘ; 

ʩʦʨʪ ʉʝʤ ï 0,6-0,8 ʤʣʥ/ʛʘ; ʩʦʨʪ ɸʮʪʝʢ ï 0,6-1,0 ʤʣʥ/ʛʘ; ʩʦʨʪ ʋʣʴʪʨʘ ï 0,8-1,2 

ʤʣʥ/ʛʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ. ʇʽʟʥʽʰʽ ʩʪʨʦʢʠ ʩʽʚʙʠ (ʧʽʩʣʷ 30 ʪʨʘʚʥʷ) ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ (21 ʛ) ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ 

ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 

30 ʢʚʽʪʥʷ, ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʪʘʥʦʚʠʣʘ 3,62 ʪ/ʛʘ. ɼʦʧʫʩʪʠʤʽ ʩʪʨʦʢʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 15 ʢʚʽʪʥʷ ʜʦ 15 ʪʨʘʚʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ (23-24 ʨʦʩʣʠʥ/ʤĮ), ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (68 ʩʤ), ʤʘʩʠ 1000 

ʟʝʨʝʥ (0,90-0,92 ʛ) ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʫʨʦʞʘʡʥʽʩʪʴ (4,06-4,09 ʪ/ʛʘ) ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʃʻʨʘ ʬʦʨʤʫʚʘʣʠʩʴ ʟʘ ʩʽʚʙʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 15 ʩʤ ʽ 30 ʩʤ. ʅʘʡʙʽʣʴʰʘ 

ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ (17,8 ʛ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ ʩʽʚʙʽ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 

ʩʤ. ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʟʘ ʟʥʘʯʝʥʥʷʤ, 

ʘʣʝ ʩʽʚʙʘ ʟ ʚʫʞʯʠʤʠ ʤʽʞʨʷʜʜʷʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʽʚʥʦʤʽʨʥʽʰʝ ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʩʣʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ (15, 30 ʯʠ 45 ʩʤ), ʫʨʦʞʘʡʥʽʩʪʴ 

ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ï ʚ ʜʽʘʧʘʟʦʥʽ 3,92-3,97 ʪ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ (3,97 ʪ/ʛʘ) ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʟʘ ʤʽʞʨʷʜʜʷ 30 ʩʤ, ʧʽʩʣʷ 

ʯʦʛʦ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʟ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʤ ʩʧʘʜʦʤ 

ʧʨʠ ʤʽʞʨʷʜʜʽ 60 ʩʤ.  

ʆʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʪʘʥʦʚʠʪʴ 2 ʩʤ, ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 
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3,88 ʪ/ʛʘ. ʉʽʚʙʘ ʛʣʠʙʰʝ 3 ʩʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 

39-58 % ʽ ʻ ʥʝʜʦʮʽʣʴʥʦʶ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʝʨʙʽʮʠʜʠ ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ, ʐʪʝʬʘʤ, 

ɻʝʟʘʛʘʨʜ, ʂʦʤʘʥʜ, ʂʘʨʽʙʫ, ʃʦʥʪʨʝʣ ɻʨʘʥʜ ʙʫʣʠ ʝʬʝʢʪʠʚʥʽ ʱʦʜʦ ʢʦʥʪʨʦʣʶ 

ʙʫʨ'ʷʥʽʚ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʩʪʨʝʩʦʚʦʛʦ ʚʧʣʠʚʫ ʪʘʢʦʞ ʥʘ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ 

ʩʧʨʠʯʠʥʶʚʘʣʠ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,40-1,37 ʪ/ʛʘ. ʅʘʡʚʠʱʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʬʦʨʤʫʚʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ï 3,21 ʪ/ʛʘ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ ʚʠʱʫ ʫʨʦʞʘʡʥʽʩʪʴ (2,81 ʪ/ʛʘ) ʟʘʙʝʟʧʝʯʠʚ ʜʦʩʭʦʜʦʚʠʡ 

ʛʝʨʙʽʮʠʜ ɻʝʟʘʛʘʨʜ ʟʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ 2 ʣ/ʛʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʧʦʯʘʪʢʫ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʜʚʽ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ï ʟ ʛʨʫʧʠ 

ʪʨʠʘʟʦʣʽʚ ʪʘ ʩʪʨʦʙʽʣʫʨʠʥʽʚ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʬʫʥʛʽʮʠʜʠ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,87 ʪ/ʛʘ 

ʪʘ ʧʨʠʨʦʩʪʦʤ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 9,94 %, ʪʘ ɸʢʘʥʪʦ ʇʣʶʩ 28 % ʢ.ʩ., 

ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,83 ʪ/ʛʘ ʪʘ ʧʨʠʨʦʩʪʦʤ 8,81 %. ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʽʥʩʝʢʪʠʮʠʜʥʽ 

ʧʨʝʧʘʨʘʪʠ ʤʘʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʧʝʣʠʮʴ ʪʘ ʭʨʝʩʪʦʮʚʽʪʠʭ 

ʙʣʽʰʦʢ. ʅʘʡʚʠʱʘ ʪʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ɽʥʞʽʦ 24,7 % ʢ.ʩ., ʚʽʜʧʦʚʽʜʥʦ 85,8 % ʪʘ 87,6 %, ʪʘ ɸʢʪʘʨʘ 2,5 % ʚ. ʛ. 

- 84,5 % ʪʘ 86,2 %. ɼʣʷ ʟʥʠʱʝʥʥʷ ʩʣʠʤʘʢʽʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʘʤʘʨʘʥʪʫ ʝʬʝʢʪʠʚʥʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʶʩʢʦʮʠʜʽʚ ʟ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʤʝʪʘʣʴʜʝʛʽʜ ʪʘ ʤʝʪʽʦʢʘʨʙ 

(ʤʝʨʢʘʧʪʦʜʽʤʝʪʫʨ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʙʫʚ ʫ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ 

ɸʮʪʝʢ ï ʚʽʜʧʦʚʽʜʥʦ 19,2 % ʪʘ 19,0 %. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʫ ʩʦʨʪʫ ɸʮʪʝʢ ï 

8,2 %. ɺʠʭʽʜ ʦʣʽʾ ʟ 1 ʛʘ ʙʫʚ ʥʘʡʚʠʱʠʤ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʚʤʽʩʪʦʤ ʦʣʽʾ ʮʝʡ ʩʦʨʪ ʧʦʩʪʫʧʘʚʩʷ 

ʩʦʨʪʫ ɸʮʪʝʢ. ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 6,0-

7,5 %. ʅʘʡʚʠʱʠʤ ʚʤʽʩʪʦʤ 7,5 % ʚʽʜʟʥʘʯʠʚʩʷ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ ʫʨʦʞʘʡʥʦʩʪʽ, ʚʤʽʩʪʫ ʙʽʣʢʫ ʪʘ ʦʣʽʡʥʦʩʪʽ. 
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ɼʦʚʝʜʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʤʽʩʪ ʙʽʣʢʫ ʫ ʟʝʨʥʽ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʨʦʩʪʘʚ. ʗʢʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʚʽʥ ʩʪʘʥʦʚʠʚ 

16,2 %, ʪʦ ʥʘ ʬʦʥʘʭ N200P80K120 ʪʘ N200P80K160 ʧʽʜʚʠʱʠʚʩʷ ʜʦ 18,9 %, ʱʦ ʥʘ 2,7 % 

ʙʽʣʴʰʝ ʚʽʜ ʢʦʥʪʨʦʣʶ. ɺʤʽʩʪ ʦʣʽʾ ʤʝʥʰʝ ʟʘʣʝʞʘʚ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ ʽ ʟʤʽʥʶʚʘʚʩʷ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ 7,5 ʜʦ 8,0 %. ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ N200P80K160 ʾʾ ʚʤʽʩʪ 

ʧʽʜʚʠʱʠʚʩʷ ʜʦ 8,0 %, ʘʙʦ ʥʘ 0,5 % ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʙʝʟ ʜʦʙʨʠʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ ʤʘʣʠ ʥʘʡʙʽʣʴʰʝ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

(40,2-51,8 %), ʦʣʝʾʥʦʚʦʾ (25,6-37,1 %) ʪʘ ʧʘʣʴʤʽʪʠʥʦʚʦʾ (17,6-19,2 %). ʉʝʨʝʜ 

ʩʦʨʪʽʚ ʚʠʱʠʡ ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʙʫʚ ʫ ʩʦʨʪʽʚ ɸʮʪʝʢ (51,8 %), ʋʣʴʪʨʘ 

(49,6 %) ʪʘ ʃʻʨʘ (47,1 %). ʅʘʡʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʩʦʨʪʠ ʍʘʨʢʽʚʩʴʢʠʡ 1 (37,1 %), ʉʪʫʜʝʥʪʩʴʢʠʡ (36,7 %) ʪʘ ʉʝʤ 

(35,8 %). 

ʅʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʚʠʩʦʢʦʨʦʩʣʠʭ 

ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ (ʉʪʫʜʝʥʪʩʴʢʠʡ, ʃʻʨʘ, ʍʘʨʢʽʚʩʴʢʠʡ 1) ʚʠʨʦʱʝʥʠʭ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʚ ʷʢʦʩʪʽ ʩʠʜʝʨʘʪʽʚ ʜʦʟʚʦʣʷʻ, ʧʽʜʚʠʱʫʚʘʪʠ 

ʨʽʚʝʥʴ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʚʥʘʩʣʽʜʦʢ ʧʦʚʝʨʥʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ Nʈʂ (355 - 432 

ʢʛ/ʛʘ). ʊʦʜʽ, ʢʦʣʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N200P80K120, ʚ ˇʨʫʥʪ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚʽʜ 145,2 ʜʦ 421,0 ʢʛ ʘʟʦʪʫ, 59,7-162,2 ʢʛ ʬʦʩʬʦʨʫ ʪʘ 450,4-939,1 ʢʛ 

ʢʘʣʽʶ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʦʨʪʫ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ NPK ʥʘʜʭʦʜʠʣʘ ʚ 

ˇʨʫʥʪ ʟ ʚʝʛʝʪʘʪʠʚʥʦʶ ʤʘʩʦʶ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʤʘʨʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʠʥʝʩʝʥʥʷʤ ʟ ˇʨʫʥʪʫ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʫʨʦʞʘʻʤ. ʅʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʢʦʧʠʯʝʥʥʷ 

ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʦ ThĮįĮ, ʷʢʠʡ ʩʢʣʘʜʘʚ 1,33, ʘ ʩʝʨʝʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ï Cu (4,9). ʋ ʚʝʛʝʪʘʪʠʚʥʽʡ ʤʘʩʽ ʘʤʘʨʘʥʪʫ ʥʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʦ ThĮįĮ, ʷʢʠʡ ʩʢʣʘʜʘʚ 4,3. ʉʝʨʝʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘʡʚʠʱʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʚʝʛʝʪʘʪʠʚʥʽʡ ʤʘʩʽ ʚʠʷʚʣʝʥʦ ʧʦ Zn (3,3). 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʠʣʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ï 149 %. ɿʨʦʩʪʘʥʥʷ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʚʽʜʟʥʘʯʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ ʟ 

ʚʠʩʦʢʠʤʠ ʥʦʨʤʘʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʩʘʤʝ: 70813 ʛʨʥ/ʛʘ ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
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ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ N P K , ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʤʽʨʥʽ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N80P40K80 ʽ N120P40K80, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʘʡʢʨʘʱʠʡ ʙʘʣʘʥʩ 

ʤʽʞ ʝʥʝʨʛʦʻʤʥʽʩʪʶ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ. ʄʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʠʣʘ ʥʦʨʤʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N200P80K160: ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 

4,88 ʪ/ʛʘ ʟʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ 2,78. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʤʘʨʘʥʪ, ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ, ʝʣʝʤʝʥʪʠ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʧʘʨʘʤʝʪʨʠ ʩʽʚʙʠ, ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ, 

ʤʽʥʝʨʘʣʴʥʝ ʫʜʦʙʨʝʥʥʷ, ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʨʦʞʘʡʥʽʩʪʴ, 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ, ʩʠʜʝʨʘʣʴʥʝ ʜʦʙʨʠʚʦ, ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ, ʝʢʦʥʦʤʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 

ABSTRACT 

Tyrus M.L. Agrobiological features of amaranth productivity formation in 

the Western Forest-Steppe. - Qualification scientific work (manuscript). 

Dissertation for the degree of Doctor of Agricultural Sciences in the speciality: 

06.01.09 - Crop Production. - Institute of Agriculture of the Carpathian Region of the 

National Academy of Agrarian Sciences of Ukraine, Obroshyne, 2025. 

The dissertation presents a theoretical generalization and a new solution to the 

scientific problem of establishing a set of optimal agrotechnological measures for 

amaranth cultivation, aimed at ensuring maximum productivity and high grain quality 

indicators in western forest-steppe conditions with sufficient moisture supply on dark 

grey, podzolized, light loamy soil. 

Varietal characteristics influence the duration of the amaranth growth season. 

An increase in mineral fertiliser rates, especially nitrogen fertilisers, prolonged the 

growing season by 2-20 days for the Lera variety and by 2-15 days for the Ultra variety.  

The agro-meteorological conditions during the research period influenced the 

productivity of the amaranth varieties studied. Precipitation and stem height (r = 0.70-

0.84), and precipitation and panicle length (r = 0.54-0.77) were found to be closely 

correlated, although there was a strong inverse effect on the seed weight of a single 
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plant (r = -0.83 to -0.92). The temperature regime showed a direct dependence on plant 

height (r = 0.17-0.39), panicle length (r = 0.30-0.57), and grain weight per plant 

(r = 0.72-0.84). 

The intensity of mineral feeding was shown to be strongly negatively correlated 

with the field germination of amaranth seeds (r = -0.99). At the highest fertiliser rate 

of N200P80K160, the field germination rate decreased by 7 % compared to the control 

variant, amounting to 45 %. Optimal conditions for high field germination at 74-79 % 

were created when sowing at a depth of 1-2 cm. The summer months provided the best 

climatic conditions for the rapid and uniform germination of amaranth seeds. The field 

germination rate increased with rising air temperature (r = 0.95) and was highest in 

June and July, at 73-76 %. 

It has been demonstrated that a robust inverse correlation (r = -0.97) exists 

between sowing density and amaranth plant survival. The best survival rate of 86 % 

was achieved with a sowing rate of 0,2 million seeds/ha of similar seeds. The most 

favourable conditions for the growth and development of amaranth plants of the 

Kharkivskyi 1 variety were achieved with a mineral fertiliser rate of N120P40K80, at 

which survival was 57 % and plant density at harvest was 20 plants/mĮ. 

It has been established that harvest structural elements have a key influence on 

amaranth yield. The height of the plants of the studied varieties had a positive effect 

(r = 0.63) on the grain yield of amaranth, while a moderate inverse correlation was 

observed between panicle length and yield (r = -0.36). The most significant influence 

on yield was exerted by the weight of seeds per plant (r = 0.99).  

In the western forest-steppe on dark grey, podzolized, light loamy soil, the 

highest grain yield (4.03 t/ha) among the seven studied amaranth varieties was obtained 

with the Kharkivskyi 1 variety. The lowest yield was obtained from the Ultra variety 

(1,97 t/ha), which is 2.06 t/ha less than the Kharkivskyi 1 variety. 

Experimental results have shown that applying mineral fertilisers under adequate 

moisture conditions in the western forest-steppe leads to a substantial rise in amaranth 

yield. In the control group, the yield of the Kharkivskyi 1 variety was 2.31 tons per 

hectare. With the highest fertilizer rate of N200P80K160, it increased to 4.88 t/ha, a 
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2.57 t/ha increase. The most effective fertilisers were those in the second and third 

variants, with rates of N40P20K40 and N80P40K80, as evidenced by the highest yield 

increases (0.67 and 0.56 t/ha) relative to the previous variant. Nitrogen fertilisers had 

the most significant impact on yield. The additional application of N40 in the variants 

with fertiliser rates of N80P40K80 and N160P80K120 resulted in a further increase in yield 

of 0.41 t/ha and 0.34 t/ha, respectively, compared to the previous variants. 

It has been stated that amaranth grain yield varies depending on sowing rates. 

The highest yield was obtained for the Kharkivskyi 1 amaranth variety with a sowing 

rate of 0.4 million seeds/ha, yielding 4.63 tonnes per hectare. The optimal sowing rates 

for amaranth varieties were established as follows: Kharkivskyi 1, Lera, and 

Studentskyi ï 0.4-0.6 million seeds/ha; Sem variety ï 0.6-0.8 million seeds/ha; Aztec 

variety ï 0.6-1.0 million seeds/ha; Ultra variety ï 0.8-1.2 million seeds/ha. 

The influence of sowing dates on amaranth productivity has been experimentally 

proven. Later sowing dates (after May 30) had an adverse effect on the formation of 

the structural elements in the Lera amaranth crop. The seed weight per plant (21 g) was 

highest when sown on 30 April. With a grain yield of 3.62 t/ha, it has been determined 

that the best time to sow the Lera amaranth variety in the Western Forest-Steppe is 

April 30. Acceptable dates are from April 15 to May 15. 

The influence of sowing methods on the productivity of the Lera amaranth 

variety has been established. It has been proven that due to sufficient moisture in the 

western forest-steppe, the highest indicators of plant density (23-24 plants/mĮ), panicle 

length (68 cm), 1000-grain weight (0.90-0.92 g) and biological yield (4.06-4.09 t/ha) 

of Lera amaranth grain were achieved when sowing with row spacing of 15 cm and 

30 cm. The highest seed weight per plant (17.8 g) was observed when sowing with 

45 cm row spacing. Among the sowing methods studied, the yield was similar in value, 

but sowing with narrower row spacing ensured a more uniform distribution of plants. 

Despite the varying distances between rows (15, 30, or 45 cm), the yield of amaranth 

seeds was nearly the same, ranging from 3.92 to 3.97 t/ha. The maximum yield 

(3.97 t/ha) was achieved with a row spacing of 30 cm, after which there was a gradual 

decrease in yield, with a particularly noticeable decline at a row spacing of 60 cm.  
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The optimal depth for sowing amaranth seeds in the western forest-steppe, 

provided sufficient moisture is available, is 2 cm, yielding 3.88 t/ha. Sowing deeper 

than 3 cm results in a sharp decrease in yield, ranging from 39 % to 58 %, and is not 

recommended. 

It has been proven that all the herbicides studied, including Betanal Max Pro, 

Stefam, Gezagard, Komand, Karibu, and Lontrel Grand, were effective in controlling 

weeds. However, due to their stressful effect on amaranth plants, they also caused a 

decrease in yield by 0.40-1.37 t/ha. The highest amaranth yield was obtained in the 

variant without the use of herbicides, utilizing biological methods of weed control ï 

3.21 t/ha. In the variants using herbicides, the highest yield (2.81 t/ha) was achieved 

with the pre-emergence herbicide Gezagard at a rate of 2 l/ha. 

The effectiveness of fungicides containing two active ingredients ï from the 

triazole and strobilurin groups ï has been established during the budding phase. Over 

the years of research, the fungicide Amistar Extra 28 % suspension concentrate 

demonstrated the highest effectiveness with a yield of 3.87 t/ha and an increase of 

9.94% relative to the control variant, and Akanto Plus 28 % suspension concentrate, 

with a yield of 3.83 t/ha and a rise of 8.81 %. All insecticides studied were highly 

effective in protecting against aphids and cruciferous fleas. The highest technical 

efficiency was observed in the variants with the application of insecticides: Engio 

24.7 % suspension concentrate (85.8 % and 87.6 %, respectively), and Aktara 2.5 % 

water-dispersible granules (84.5 % and 86.2 %). To destroy slugs in amaranth 

agrocenoses, it is effective to use molluscicides with the active ingredients 

metaldehyde and methiocarb (mercapto dimethoate). 

It was stated that the highest protein content was in the Kharkivskyi 1 and Aztec 

varieties ï 19.2 % and 19.0 %, respectively. The highest oil content was found in the 

Aztec variety, at 8.2 %. The oil yield per hectare was highest in the Kharkivskyi 1 

variety, primarily due to its high seed yield, despite having a lower oil content 

compared to the Aztec variety. The squalene content among the studied varieties 

ranged from 6.0 to 7.5 %. The highest content of 7.5 % was found in the Kharkivskyi 1 

variety. According to the results of correlation and regression analysis, it was 
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established that the maximum squalene content is achieved at high values of yield, 

protein content, and oil content. 

It has been demonstrated that the protein content of Kharkivskyi 1 amaranth 

grain increased when mineral fertilizers were applied. While it was 16.2 % in the 

variant without fertilisers, it increased to 18.9 % in the N200P80K120 and N200P80K160 

variants, which is 2.7 % more than in the control. The oil content was less dependent 

on the fertilizer rate, varying between 7.5 % and 8.0 %. With an increase in the 

fertilizer rate to N200P80K160, its content increased to 8.0%, or by 0.5 % compared to the 

variant without fertilizers. 

It was found that all amaranth varieties had the highest content of linoleic acid 

(40.2-51.8 %), oleic acid (25.6-37.1 %), and palmitic acid (17.6-19.2 %). Among the 

varieties, the highest linoleic acid content was found in the Aztec (51.8 %), Ultra 

(49.6 %), and Lera (47.1 %) varieties. The highest oleic acid content was found in the 

Kharkivskyi 1 (37,1 %), Student (36,7 %), and Sem (35,8 %) varieties. 

Scientific evidence has demonstrated that the use of vegetative mass from tall 

amaranth varieties (Studentskyi, Lera, Kharkivskyi 1) grown without the use of 

mineral fertilizers as green manure allows for an increase in soil fertility due to the 

return of a significant amount of NPK (355-432 kg/ha). When using the mineral 

fertiliser rate N200P80K12, 145,2 to 421,0 kg of nitrogen, 59,7 to 162,2 kg of phosphorus, 

and 450.4 to 939.1 kg of potassium are returned to the soil, depending on the variety 

studied. The most significant amount of NPK entered the soil with the vegetative mass 

of the Kharkivskyi 1 amaranth variety. 

It has been established that amaranth is characterized by its high removal of 

radionuclides and heavy metals from the soil with harvest. The highest accumulation 

coefficient in amaranth grain was observed for ThĮįĮ, which was 1.33, and among heavy 

metals, Cu (4.9). In the vegetative mass of amaranth, the highest accumulation 

coefficient was observed for ThĮįĮ, which was 4.3. Among heavy metals, the highest 

accumulation coefficient in the vegetative mass was found for Zn (3.3). 

The economic efficiency of comprehensive agrotechnological measures ensured 

a high level of profitability in cultivating the Kharkivskyi 1 variety ï 149 %. An 
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increase in net profit was observed in variants with high rates of mineral fertilizers, 

namely 70,813 UAH/ha, when using the fertilizer rate N200P80K120, compared to the 

control. In terms of energy efficiency, it is more expedient to use moderate rates of 

mineral fertilisers N80P40K80 and N120P40K80, which provide the best balance between 

energy intensity and energy coefficient. The maximum productivity was achieved with 

the mineral fertiliser rate N200P80K160, yielding 4.88 t/ha with an energy coefficient of 

2.78. 

Keywords: amaranth, field germination, plant survival, harvest structural 

elements, sowing parameters, varietal characteristics, plant density, mineral 

fertilisation, plant protection system, productivity, yield, grain quality indicators, green 

manure, vegetative mass, economic effectiveness, energy efficiency. 
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ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 
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ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ). 

2. Tyrus ʄ., Lykhochvor V. & Hnativ P. (2023): Amaranth: a multi-
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ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʡʦʛʦ 

ʫʥʽʢʘʣʴʥʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ 

ʟʤʫʰʫʻ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʠ ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʝʜʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʰʫʢ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʢʫʣʴʪʫʨ. ɸʤʘʨʘʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʩʣʠʥ ʟ ʪʠʧʦʤ 

ʬʦʪʦʩʠʥʪʝʟʫ ʉ4, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʨʦʩʣʠʥʘʤʠ - ʧʦʪʨʝʙʘ ʫ ʚʦʜʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 2-2,5 ʨʘʟʠ, 

ʚʽʜʥʦʩʥʦ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʘ ʧʽʩʣʷ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʨʦʩʪʫ ʚ ʧʝʨʽʦʜ 

ʧʦʩʫʭʠ ʨʦʩʣʠʥʘ ʟʜʘʪʥʘ ʚʽʜʥʦʚʣʶʚʘʪʠ ʚʝʛʝʪʘʮʽʶ. ɺ ʫʤʦʚʘʭ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʦʩʠʣʝʥʥʷ ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ, ʘʤʘʨʘʥʪ ʤʦʞʝ ʩʪʘʪʠ 

ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʫ. ɸʤʘʨʘʥʪ ʚʠʨʦʱʫʶʪʴ ʷʢ ʟʝʨʥʦʚʫ, ʢʦʨʤʦʚʫ, ʦʚʦʯʝʚʫ, ʣʽʢʘʨʩʴʢʫ, 

ʜʝʢʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ. ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʩʷʛʘʪʠ ʧʦʥʘʜ 3,0 ʪ/ʛʘ, ʟ 

ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʜʦ 19,0 % ʪʘ 8,0 % ʦʣʽʾ. ɹʽʣʦʢ ʘʤʘʨʘʥʪʫ ʤʘʻ ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ 

ʽ ʦʮʽʥʶʻʪʴʩʷ ʚ 75-80 ʙʘʣʽʚ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʙʽʣʦʢ ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ ï 72, ʧʰʝʥʠʮʽ 

ï 57, ʢʫʢʫʨʫʜʟʠ ï 44, ʩʦʾ ï 68 ʙʘʣʽʚ. ʎʽʥʥʽʩʪʴ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʚʦʥʘ ʤʽʩʪʠʪʴ ʩʢʚʘʣʝʥ (ʜʦ 8 %), ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ ʫ ʤʝʜʠʮʠʥʽ ʪʘ 

ʢʦʩʤʝʪʦʣʦʛʽʾ. ɸʤʘʨʘʥʪʦʚʘ ʦʣʽʷ ʟʘ ʷʢʽʩʪʶ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʦʙʣʽʧʠʭʦʚʽʡ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʭʚʦʨʦʙʠ, ʦʧʽʢʽʚ ʪʘ ʽʥ. ʇʨʦʜʫʢʪʠ 

ʭʘʨʯʫʚʘʥʥʷ ʟ ʘʤʘʨʘʥʪʫ ʟʘʧʦʙʽʛʘʶʪʴ ʨʽʟʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɺʘʨʪʽʩʪʴ 1 ʪ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʤ ʥʘ 2025 ʨʽʢ - 25000 ʛʨʥ, ʚʠʨʦʱʝʥʦʛʦ ʟʘ ʦʨʛʘʥʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

- 50000 ʛʨʥ. ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʟ ʧʠʪʘʥʴ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʤʘʨʘʥʪʫ ʟʨʦʙʠʣʠ ʚʯʝʥʽ: ɻʦʧʮʽʡ ʊ.ɯ., ɼʫʜʢʘ ʄ.ɯ., ɼʫʜʘ ʆ.ʄ., ɺʦʡʪʘʰʝʥʢʦ ɼ.ʇ., 

ɻʫʜʢʦʚʩʴʢʘ ʅ.ɹ., ʂʦʛʫʪ ʉ.ɻ. ʽ ʽʥ.  

ʇʨʦʪʝ, ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʟʦʥʠ 

ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʪʘ ʫʪʦʯʥʶʚʘʪʠ ʙʽʣʴʰʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʚ'ʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2019 ï 2025 ʨʨ. ʽ ʙʫʣʠ 
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ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʘʢʫʣʴʪʝʪʫ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʢʦʣʦʛʽʾ ʟʘ 2016 ï 2020 ʨʨ. çʈʦʟʨʦʙʠʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʦʩʪʘʙʽʣʽʟʫʶʯʠʭ 

ʟʘʭʦʜʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠè 

(ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0116U003176) ʪʘ ʫ 2021 ï 2025 ʨʨ. çʈʦʟʨʦʙʠʪʠ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ 

ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠè ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0121U109748).  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʚ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʢʘʟʘʥʦʾ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʡ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʚ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ;  

- ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ; 

- ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʘʛʨʦʮʝʥʦʟʫ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ;  

- ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʥʘ 

ʧʨʦʜʫʢʮʽʡʥʽ ʧʨʦʮʝʩʠ ʘʤʘʨʘʥʪʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʫʜʦʙʨʝʥʥʷ, ʥʦʨʤ ʚʠʩʽʚʫ, ʩʧʦʩʦʙʽʚ ʽ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ; 

- ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʘʛʨʦʮʝʥʦʟʽʚ ʘʤʘʨʘʥʪʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʩʠʜʝʨʘʣʴʥʝ 

ʜʦʙʨʠʚʦ; 
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- ʚʩʪʘʥʦʚʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʘʛʨʦʮʝʥʦʟʫ ʘʤʘʨʘʥʪʫ ʚʽʜ 

ʙʫʨôʷʥʽʚ ʽ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʜʦʩʣʽʜʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ;  

- ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʡ ʨʽʚʥʷ ʟʚʦʣʦʞʝʥʥʷ; 

- ʜʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʡ ʝʥʝʨʛʝʪʠʯʥʫ ʦʮʽʥʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʾ; 

- ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʟʨʦʙʣʝʥʽ ʡ 

ʫʜʦʩʢʦʥʘʣʝʥʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ 

ʟʘʭʽʜʥʦʛʦ; ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ ʚ ʷʢʦʩʪʽ ʟʝʣʝʥʦʛʦ 

ʜʦʙʨʠʚʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʤʘʨʘʥʪ, ʩʦʨʪʠ, ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ,  

ʩʧʦʩʽʙ ʩʽʚʙʠ, ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʥʦʨʤʘ ʚʠʩʽʚʫ, ʩʪʨʦʢʠ ʩʽʚʙʠ, ʟʘʩʦʙʠ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʩʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʷʢʽʩʪʴ, 

ʝʢʦʥʦʤʽʯʥʘ ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ: ʛʽʧʦʪʝʟʘ, 

ʝʢʩʧʝʨʠʤʝʥʪ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟ, ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ; 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ: ʧʦʣʴʦʚʠʡ - ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʦʙʣʽʢʫ ʚʨʦʞʘʶ; ʣʘʙʦʨʘʪʦʨʥʠʡ - ʘʥʘʣʽʟ ʨʦʩʣʠʥʥʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʟʨʘʟʢʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ; ʤʘʪʝʤʘʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ - ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ, 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; ʨʦʟʨʘʭʫʥʢʦʚʦ-

ʧʦʨʽʚʥʷʣʴʥʠʡ - ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʦ-

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʘʜʘʧʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʚʨʦʞʘʶ, ʘ ʪʘʢʦʞ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʫʣʴʪʫʨʠ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʋʧʝʨʰʝ: 

-ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʦʥʠ 

ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ 

ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

-ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʦʨʬʦʛʝʥʝʟʫ ʨʦʩʣʠʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʩʽʚʙʠ;  

-ʚʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʝʣʝʤʝʥʪʘʤʠ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʚ 

ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ; 

-ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ; 

-ʨʦʟʨʦʙʣʝʥʦ ʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜ 

ʢʦʤʧʣʝʢʩʫ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʫʣʴʪʫʨʠ; 

-ʚʩʪʘʥʦʚʣʝʥʦ ʘʛʨʦʝʢʦʣʦʛʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ 

ʘʤʘʨʘʥʪʫ ʷʢ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʪʝʤʥʦ-ʩʽʨʦʛʦ 

ʦʧʽʜʟʦʣʝʥʦʛʦ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʛʦ ˇʨʫʥʪʫ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. 

-ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʘʨʘʥʪʫ ʷʢ 

ʬʽʪʦʨʝʤʝʜʽʘʥʪʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʪʘ 

ʨʘʜʽʦʣʦʛʽʯʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ʛʨʫʥʪʽʚ ʋʢʨʘʾʥʠ; 
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-ʧʨʦʚʝʜʝʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʟʝʨʥʦʚʦʛʦ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʘʜʘʧʪʠʚʥʠʭ 

ʨʝʘʢʮʽʡ ʘʤʘʨʘʥʪʫ ʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʧʦʩʽʚʫ ʘʤʘʨʘʥʪʫ ʯʝʨʝʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʩʽʚʙʠ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʩʣʠʥ ʽ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʨʦʞʘʶ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʽʩʪʴ ʮʽʻʾ ʢʫʣʴʪʫʨʠ 

ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʫʜʦʙʨʝʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʩʽʚʙʠ (ʥʦʨʤʘ ʚʠʩʽʚʫ, ʩʧʦʩʽʙ ʽ ʩʪʨʦʢ ʩʽʚʙʠ, ʛʣʠʙʠʥʫ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ), ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚʨʦʞʘʶ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʥʘ ʨʽʚʥʽ 5 ʪ/ʛʘ ʽʟ ʚʤʽʩʪʦʤ ʙʽʣʢʫ 

19,5 % ʪʘ ʦʣʽʡʥʦʩʪʽ 8,2 %. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʫʨʦʞʘʡʥʽʰʠʡ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. 

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʉʘʨʥʝʥʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ 

ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ ʉʘʨʥʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2024 ʨ. ʥʘ ʧʣʦʱʽ 2 

ʛʘ ʽ 3 ʛʘ ʽ ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ çɹʽʢ ɸʛʨʦè ʐʝʧʪʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʣʦʱʽ 1,25 ʛʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʉʘʨʥʝʥʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ 

ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ ʫ 2024 ʨʦʮʽ ʥʘ ʧʣʦʱʽ 3 ʛʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʜ̔ʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘ ʩʪʨʦʢʫ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ ʥʘ 

0,33 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʜʦ ʩʪʨʦʢʫ ʩʽʚʙʠ 15 ʪʨʘʚʥʷ, ʪʘ ʥʘ 0,75 ʪ/ʛʘ ʚʽʜʥʦʩʥʦ ʩʪʨʦʢʫ 

ʩʽʚʙʠ 16 ʢʚʽʪʥʷ. ʋʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʚ ʟʘ ʩʪʨʦʢʫ ʩʽʚʙʠ 29 ʢʚʽʪʥʷ ï 

21500 ʛʨʥ/ʛʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʜʝʨʥʦʚʦ- ʧʽʜʟʦʣʠʩʪʦʤʫ ʩʫʧʽʱʘʥʦʤʫ ˇʨʫʥʪʽ ʨʽʚʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N200P80K160 ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 2,68 ʪ/ʛʘ ʚʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʫ ʙʝʟ ʚʥʝʩʝʥʥʷ 
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ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; ʪʘ ʥʘ 0,63 ʪ/ʛʘ - ʚʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʫ ʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʜʦʙʨʠʚ ʫ 

ʥʦʨʤʽ N160P60K120. ʋʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʚ ʟʘ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ʫ ʥʦʨʤʽ N200P80K160 ï 62 300 ʛʨʥ/ʛʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦʛʦ ʚʧʨʦʜʦʚʞ 2024 ʨʦʢʫ ʫ ʌɻ çɹʽʢ 

ɸʛʨʦè ʚʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ: ʽʥʩʝʢʪʠʮʠʜʫ 

ɽʥʞʽʦ 24,7   % ʢ. ʩ. ʚ ʥʦʨʤʽ 0,2 ʣ/ʛʘ; ʬʫʥʛʽʮʠʜʫ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28  % ʢ.ʩ ʚ ʥʦʨʤʽ 

0,5 ʣ/ʛʘ; ʤʦʣʶʩʢʦʮʠʜʫ Slimax 04GB ʚ ʥʦʨʤʽ 4,0 ʢʛ/ʛʘ. ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʙʫʚ ʥʘ 0,37 ʪ/ʛʘ ʚʠʱʠʤ ʚʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʫ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʙʫʚ ʚʠʱʠʤ ʥʘ 9250 ʛʨʥ/ʛʘ. 

ʄʘʪʝʨʽʘʣʠ ʥʦʚʠʭ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʣʫʯʝʥʽ ʫ ʧʨʦʛʨʘʤʠ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʽʥ çʉʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨè, çʈʦʩʣʠʥʥʠʮʪʚʦè, 

çʃʽʢʘʨʩʴʢʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠè, çʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨè, çɺʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨè ʥʘ 

ʧʨʦʬʽʣʴʥʠʭ ʢʘʬʝʜʨʘʭ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤʝʥʽ ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 6-ʨʽʯʥʦʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʢʠ; ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʥʝʩʝʥʽ ʥʘ ʟʘʭʠʩʪ, 

ʜʠʩʝʨʪʘʥʪʢʘ ʦʜʝʨʞʘʣʘ ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʢʘ ʧʨʦʚʝʣʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʚʠʟʥʘʯʠʣʘ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ; ʨʦʟʨʦʙʠʣʘ ʧʨʦʛʨʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ; ʦʨʛʘʥʽʟʫʚʘʣʘ ʪʘ ʚʟʷʣʘ ʙʝʟʧʦʩʝʨʝʜʥʶ 

ʫʯʘʩʪʴ ʫ ʾʭ ʚʠʢʦʥʘʥʥʽ, ʫʟʘʛʘʣʴʥʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ; 

ʚʠʟʥʘʯʠʣʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ; ʩʬʦʨʤʫʣʶʚʘʣʘ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, 

ʚʠʩʥʦʚʢʠ ʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʫ, ʧʨʦʚʝʣʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʽʜʛʦʪʫʚʘʣʘ ʪʘ 

ʦʧʫʙʣʽʢʫʚʘʣʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʏʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ ʚ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʧʨʘʮʷʭ ʩʪʘʥʦʚʠʪʴ 70 ï 90 %. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʙʫʣʠ ʦʧʨʠʣʶʜʥʝʥʽ ʪʘ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʥʘ ɯ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 75 ï ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʩʘʜʽʚʥʠʮʪʚʘ 

ʪʘ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽʤ. ʧʨʦʬ. ɯ. ʇ. ɻʫʣʴʢʘ ʪʘ 165 ï ʨʽʯʯʶ ʃʅɸʋ (ʃʴʚʽʚ, 2021); ʍ 
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ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çThe world of science and 

innovationè (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʃʦʥʜʦʥ, 2021); ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ ï 

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çResults of modern scientific research and developmenè 

(ɯʩʧʘʥʽʷ, ʄʘʜʨʠʜ, 2021); ʍʍ ʄʽʞʥʘʨʦʜʥʽʡ ʽʥʪʝʨʥʝʪ ï ʢʦʥʬʝʨʝʥʮʽʾ çCOVID-19 ð

CHALLENGES IN MODERN SCIENCEè (ʇʦʣʴʱʘ, ɺʘʨʰʘʚʘ, 2021); ʥʘʫʢʦʚʽʡ 

ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʦʚʽ ʯʠʪʘʥʥʷ ʜʦ 85 ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɺ.ɻ. 

ʄʠʭʘʡʣʦʚʘ ï ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʫ ʛʘʣʫʟʽ ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨè (ɺʽʥʥʠʮʷ, 2021); ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʦʾ 100-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ 

ʘʛʨʦʥʦʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ çɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ɸʇʂ ʋʢʨʘʾʥʠ: ʧʨʦʙʣʝʤʠ ʪʘ 

ʾʭ ʚʠʨʽʰʝʥʥʷè (ɾʠʪʦʤʠʨ, 2022); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʧʨʠʩʚʷʯʝʥʽʡ 110-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ 

ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ, 135-ʨ̔ ʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɭʨʝʤʝʻʚʘ ɯ.ʄ., 125-

ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʌʨʽʜʨʽʭʘ ɸ.ʁ., 115-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʈʝʤʝʩʣʘ 

ɺ.ʄ. çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʢʦʥʪʝʢʩʪʽ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʢʫʨʩʫè (ʩ. 

ʎʝʥʪʨʘʣʴʥʝ, 2022); ʍɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʦʻʜʥʘʥʥʷ ʥʘʫʢʠ, ʦʩʚʽʪʠ, ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʧʨʦʜʘʞʫ 

ʷʢʽʩʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾè (ɺʽʥʥʠʮʷ, 2022); V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʚʠʢʣʠʢʠ 

ʜʣʷ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠè (ʂʠʾʚ, 2022); VII ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʆʨʛʘʥʽʯʥʝ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦ: ʦʩʚʽʪʘ ʽ ʥʘʫʢʘè (ʂʠʾʚ, 2022); ʍʍɯɯɯ 

ʄʽʞʥʘʨʦʜʥʠʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʬʦʨʫʤ çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʨʦʟʚʠʪʢʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡè (ʃʴʚʽʚ, 2022); ʍɯɯɯ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɻʝʨʙʦʣʦʛʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽè (ʂʠʾʚ, 2023); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʧʨʠʩʚʷʯʝʥʽʡ 120-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɻ. ɸʥʜʨʫʱʝʥʢʘ çˆʨʫʥʪʠ, ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ ʪʘ ʫʢʨʘʾʥʩʴʢʝ ˇʨʫʥʪʦʟʥʘʚʩʪʚʦè (ɼʫʙʣʷʥʠ ï ʃʴʚʽʚ, 2023); International 
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and practiceè (Lomza, Poland, 2023); XV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ çʂʦʨʤʠ ʽ ʢʦʨʤʦʚʠʡ 

ʙʽʣʦʢè (ɺʽʥʥʠʮʷ, 2023); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʘʥ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨè (ɼʥʽʧʨʦ, 2023); VIɯI 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʨʛʘʥʽʯʥʝ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦ: 

ʦʩʚʽʪʘ ʽ ʥʘʫʢʘè (ʂʠʾʚ, 2023); XXIV ʄʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʬʦʨʫʤʽ 

çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡè (ʃʴʚʽʚ, 2023); ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʧʨʠʩʚʷʯʝʥʽʡ 90-ʨʯ̔ʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʚʠʜʘʪʥʦʾ ʩʝʣʝʢʮʽʦʥʝʨʠ ʯʘʩʥʠʢʫ, ʢ.ʩ.-ʛ. 

ʥ., ʜʦʮʝʥʪʘ ʃʽʱʘʢ ʃ.ʇ. çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ 

ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾè (ʃʴʚʽʚ, 2024); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʥʘʛʦʜʠ 100-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʘʢʘʜʝʤʽʢʘ ʌ.ʊ. ʄʆʈɻʋʅɸ, 90-ʨʽʯʯʷ 

ɸʛʨʦʥʦʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʄʽʞʥʘʨʦʜʥʦʛʦ ʜʥʷ ʟʜʦʨʦʚôʷ ʨʦʩʣʠʥ çʅʘʫʢʦʚʽ ʦʩʥʦʚʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘè (ɼʥʽʧʨʦ, 2024); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 25-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʅʋʇ çʉʫʯʘʩʥʽ 

ʝʢʦʚʠʢʣʠʢʠ. ʉʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷè (ʃʴʚʽʚ-ɼʫʙʣʷʥʠ: ʃʅʋʇ, 

2024); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ çʇʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʢʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʜʣʷ 

ʧʦʜʦʣʘʥʥʷ ʚʠʢʣʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʦʻʥʥʠʤ ʩʪʘʥʦʤè (ʆʙʨʦʰʠʥʝ, 2024); XVɯ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʇʦʜʽʣʣʷ ʅɸɸʅ çʂʦʨʤʠ ʽ ʢʦʨʤʦʚʠʡ ʙʽʣʦʢè (ɺʽʥʥʠʮʷ, 2024); ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʝʨʣʠʥʠ ʩʪʝʧʦʚʦʛʦ ʢʨʘʶè (ʄʠʢʦʣʘʾʚ, 2024); 

30-ʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʽʥʜʫʩʪʨʽʾ 5.0è (ʉʫʤʠ: ʉʅɸʋ, 2024); ʍʍV ʄʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ 

ʬʦʨʫʤʽ çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡè (ʃʴʚʽʚ: ʃʅʋʇ, 2024); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-
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ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 115-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɿʘʩʣʫʞʝʥʦʛʦ ʜʽʷʯʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʂʠʷʢʘ ɻ.ʉ. çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʨʦʩʣʠʥʥʠʮʪʚʽè (ʃʴʚʽʚ: ʃʅʋɺʄɹ ʽʤ. ʉ.ɿ.ɻʞʠʮʴʢʦʛʦ, 2025); Vɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ 

ʛʘʣʫʟʽ ʦʚʦʯʽʚʥʠʮʪʚʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ 

ʅɸɸʅ (ɺʽʥʥʠʮʷ, 2025). 

ʇʫʙʣʽʢʘʮʽ.ʾ ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʩʚʽʪʣʝʥʽ ʚ 

52 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʥʠʭ 21 ʩʪʘʪʪ ̫(16 ï ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 5 ï ʫ ʚʠʜʘʥʥʷʭ, 

ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Skopus i Web of Science 

(3 ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʽ Q3; 1 ʩʪʘʪʪʷ ʫ ʚʠʜʘʥʥʽ Q2), 31 ʪʝʟʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ ʽ ʬʦʨʫʤʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʜʝʚôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʨʦʙʥʠʮʪʚʫ, 

ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʦʜʘʪʢʽʚ ʽ ʚʠʢʣʘʜʝʥʘ ʥʘ 496 ʩʪʦʨʽʥʢʘʭ. 

ɺʢʣʶʯʘʻ 101 ʪʘʙʣʠʮ,ʁ 99 ʨʠʩʫʥʢʽʚ ʪʘ 61 ʜʦʜʘʪʦʢ. ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ ʥʘʣʽʯʫʻ 600 

ʜʞʝʨʝʣ, ʟ ʥʠʭ 366 ʣʘʪʠʥʠʮʝʶ. ʆʙʩʷʛ, ʱʦ ʟʘʡʤʘʶʪʴ ʘʥʦʪʘʮʽʷ, ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʽ ʜʦʜʘʪʢʠ ï 130 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1. 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʅɸʋʂʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ ɿ ʊɽʍʅʆʃʆɻɯɰ 

ɺʀʈʆʑʋɺɸʅʅʗ ɸʄɸʈɸʅʊʋ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ) 

 

1.1 ɸʤʘʨʘʥʪ - ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʘ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ 

ʆʩʥʦʚʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʻ ʟʝʨʥʦʚʽ, ʟʝʨʥʦʙʦʙʦʚʽ ʪʘ 

ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʰʠʨʦʢʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ, ʧʨʠʙʫʪʢʦʚʠʭ ʢʫʣʴʪʫʨ. ʎʝ 

ʧʽʜʚʠʱʫʻ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʟʤʝʥʰʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʚʦʢʫʻ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʟʙʽʜʥʶʻ ʭʘʨʯʫʚʘʥʥʷ 

ʣʶʜʠʥʠ [266]. ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʠ ʩʪʠʤʫʣʶʶʪʴ ʟʘʣʫʯʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʢʫʣʴʪʫʨ 

ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɸʤʘʨʘʥʪ (Amaranthus spp.) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʜʘʪʥʦʶ ʚʠʨʽʰʠʪʠ 

ʧʨʦʙʣʝʤʠ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ [264, 

324, 385, 500]. ʆʩʢʽʣʴʢʠ, ʟʘʚʜ̫ʢʠ ʩʚʦʻʤʫ ʫʥʽʢʘʣʴʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʧʨʦʬʽʣʶ ʪʘ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʤʫ ʪʠʧʫ C4, ʘʤʘʨʘʥʪ ʻ ʥʘʡʢʨʘʱʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ 

ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ. ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʙʠʪʴ 

ʘʤʘʨʘʥʪ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʚôʷʟʘʥʠʭ ʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ [380].  

ɸʤʘʨʘʥʪ ï ʜʨʝʚʥʷ ʢʫʣʴʪʫʨʘ, ʧʦʪʝʥʮʽʘʣ ʷʢʦʾ ʧʦʢʠ ʱʦ ʥʝ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʧʦʚʥʽʩʪʶ [264, 324]. ɺʠʜʠ ʘʤʘʨʘʥʪʫ ʚʠʨʦʱʫʶʪʴʩʷ ʜʣʷ ʭʘʨʯʦʚʠʭ ʽ 

ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʮʽʣʝʡ ʧʨʠʥʘʡʤʥʽ 5000 ʨʦʢʽʚ. ʋ 1967 ʨʦʮʽ ʂʘʣʝʥ ʥʘʟʚʘʚ ʘʤʘʨʘʥʪ 

çʧʝʨʰʠʤ ʟʝʨʥʦʤ ʅʦʚʦʛʦ ʉʚʽʪʫè [415]. ʇʦʯʠʥʘʶʯʠ ʟ 1970 ʨʦʢʫ ʘʤʘʨʘʥʪ 

ʧʦʩʪʫʧʦʚʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʷʢ ʢʫʣʴʪʫʨʥʘ ʨʦʩʣʠʥʘ, ʥʠʥʽ ʡʦʛʦ ʚʠʨʦʱʫʶʪʴ ʫ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ [259, 355]. ʅʘʡʙʽʣʴʰʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʻ 

ʄʝʢʩʠʢʘ, ʂʠʪʘʡ, ɯʥʜʽʷ, ʅʝʧʘʣ, ɸʨʛʝʥʪʠʥʘ, ʇʝʨʫ ʪʘ ʂʝʥʽʷ. ʆʜʥʘʢ ʜʘʥʽ ʧʨʦ ʩʚʽʪʦʚʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʦʙʤʝʞʝʥʽ, ʽ FAOSTAT ʥʝ ʧʫʙʣʽʢʫʻ ʞʦʜʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ [212]. ɺ ʋʢʨʘʾʥʽ ʘʤʘʨʘʥʪ ʧʦʰʠʨʠʚʩʷ ʚ 1989-

1992 ʨʨ. [38, 39]. 

ɺʠʨʦʙʥʠʯʽ ʧʣʦʱʽ ʚ ɭʚʨʦʧʽ ʜʦʩʠʪʴ ʤʘʣʽ, ʚʩʴʦʛʦ ʙʣʠʟʴʢʦ 1000 ʛʘ. ɺʠʨʦʱʫʶʪʴ 

ʘʤʘʨʘʥʪ ʫ ʉʣʦʚʘʯʯʠʥʽ, ʋʛʦʨʱʠʥʽ, ɯʪʘʣʽʾ [323]. ʊʦʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽ. ʅʘʚʦʜʷʪʴʩʷ ʨʽʟʥʽ ʮʠʬʨʠ ï ʚʽʜ 1000 

ʪʠʩ ʛʘ ʜʦ 5000 ʪʠʩ ʛʘ [232, 589]. 

ʂʫʣʴʪʠʚʫʶʪʴ ʷʢ ʟʝʨʥʦʚʽ (ʧʩʝʚʜʦʟʣʘʢʠ) ʧʝʨʝʚʘʞʥʦ ʪʨʠ ʚʠʜʠ ʘʤʘʨʘʥʪʫ: 

Amaranthus cruentus (ʙʘʛʨʷʥʠʡ, ʧʫʨʧʫʨʦʚʠʡ), Amaranthus hypochondriacus 

(ʛʽʧʦʭʦʥʜʨʠʯʥʠʡ) ʽ Amaranthus caudatus (ʭʚʦʩʪʘʪʠʡ), ʷʢʽ ʩʝʨʝʜ ʢʫʣʴʪʫʨʥʠʭ 

ʘʤʘʨʘʥʪʽʚ ʚʠʜʠ ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ [153, 282, 500, 535]. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʢʠ 

[324, 325]. 

ʇʦʧʫʣʷʨʥʠʡ ʣʠʩʪʷʥʠʡ, ʦʚʦʯʝʚʠʡ ʘʤʘʨʘʥʪ, ʟʦʢʨʝʤʘ A. cruentus, A. dubius, A. 

blitum  ̔ A. tricolor [445, 500]. ɺʠʜ A. cruentus ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʷʢ ʦʚʦʯʝʚʠʡ, 

ʢʦʨʤʦʚʠʡ, ʣʽʢʘʨʩʴʢʠʡ ʪʘ ʟʝʨʥʦʚʠʡ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʨʠʥʢʫ ʚʠʨʦʙʥʠʢʘ. 

ʏʽʪʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʦʚʦʯʝʚʠʤʠ ʽ ʟʝʨʥʦʚʠʤʠ ʚʠʜʘʤʠ ʘʤʘʨʘʥʪʫ ʥʝʤʘʻ [500]. 

ɹʽʣʦʢ Amaranthus cruentus ʤʘʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʽʨʢʦʚʤʽʩʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʤʝʪʽʦʥʽʥ ʽ ʮʠʩʪʝʾʥ [535]. 

Amaranthus hypochondriacus ï ʮʝ ʚʠʜ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʚʠʨʦʱʫʶʪʴ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʝʨʥʘ ʽ ʻ ʥʘʡʫʨʦʞʘʡʥʽʰʠʡ ʷʢ ʧʦ ʟʝʨʥʫ, ʪʘʢ ʽ ʟʘ ʟʝʣʝʥʦʶ ʤʘʩʦʶ [344, 

345]. ɿʘʚʜʷʢʠ ʯʫʜʦʚʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʢʣʘʜʫ ʟʝʨʥʦ ʤʘʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ. ɿʝʨʥʦ A. 

hypochondriacus ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʨʠʨʦʜʥʝ ʜʞʝʨʝʣʦ 

ʩʢʚʘʣʝʥʫ, ʷʢʠʡ ʟʘʭʠʱʘʻ ʚʽʜ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥ ɹ ʽ ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ [490]. 

Amaranthus caudatus - ʮʝʡ ʚʠʜ ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʚʠʨʦʱʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘʨʘʜʠ ʟʝʨʥʘ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʻ ʚʽʥ 

ʯʫʜʦʚʠʡ ʭʘʨʯʦʚʠʡ ʧʨʦʬʽʣʴ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ, ʤʽʥʝʨʘʣʽʚ ʽ ʞʠʨʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʦ ʚʞʠʚʘʥʠʤʠ ʟʣʘʢʘʤʠ [5, 18]. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʱʠʨʠʮʽ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʪʝʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ 

ʥʘʩʽʥʥʷ. ʊʘ ʣʠʰʝ 4 ʚʠʜʠ (A. paniculatus, A. caudatus, A. hypochondriacus, A. 
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mantegazzianus) ʤʘʶʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʽ ʢʦʣʴʦʨʽʚ ï ʚʽʜ ʪʝʤʥʠʭ ʜʦ ʩʚʽʪʣʠʭ 

[5, 6]. ʆʢʨʽʤ ʟʦʚʥʽʰʥʽʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʩʽʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʘʢʦʞ ʽ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʠʞʠʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ ʨʦʜʫ 

Amaranthus ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʮʽʣʴʥʠʤ ʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʽʟ ʡʦʛʦ 

ʩʚʽʪʣʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʥʘʩʽʥʥʠʭ ʬʦʨʤ ʚ ʩʝʣʝʢʮʽʡʥʽʡ 

ʧʨʘʢʪʠʮʽ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʫ ʾʭ ʽʥʚʘʟʽʡ ʜʦ ʧʨʠʨʦʜʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ [5]. 

ʉʪʚʝʨʜʞʫʻʪʴʩʷ ʱʦ ʯʦʨʥʝ ʥʘʩʽʥʥʷ ʙʽʣʴʰ ʚʣʘʩʪʠʚʝ ʜʣʷ ʤʘʣʦʧʦʰʠʨʝʥʠʭ 

ʜʠʢʠʭ ʚʠʜʽʚ, ʘ ʩʚʽʪʣʝ ï ʜʣʷ ʜʦʙʨʝ ʦʢʫʣʴʪʫʨʝʥʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ [545]. 

ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʩʣʠʥ ʪʨʦʧʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʉ4-ʪʠʧʦʤ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʬʽʢʩʘʮʽʾ ʉʆ  ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʣʠʩʪʢʦʚʦʾ ʧʣʦʱʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʰʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ ʽ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [264, 323, 414, 500]. ʈʝʟʫʣʴʪʘʪʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ A. retroflexus ʟʜʘʪʥʠʡ ʢʦʤʧʝʥʩʫʚʘʪʠ ʙʨʘʢ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ 

ʙʽʣʴʰʠʤ ʨʦʩʪʦʤ ʩʚʦʻʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʚʘʛʠ ʧʽʜʚʠʱʝʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ CO  ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ [580]. 

ɿʘ ʜʘʥʠʤʠ ɼʝʤʠʜʘʩʴ ɻ.ɯ. ʪʘ ʉʣʶʩʘʨ ɯ.ɽ. [51] ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚ ʋʢʨʘʾʥʽ 

ʜʚʘ ʚʠʜʠ: ʘʤʘʨʘʥʪ ʚʦʣʦʪʠʩʪʠʡ (Amaranthus paniculatus L.) ʽ ʘʤʘʨʘʥʪ ʭʚʦʩʪʘʪʠʡ 

(Aʤaranthus caudatus L.). Amaranthus paniculatus L. ʤʘʻ ʥʘʩʽʥʥʷ ʦʢʨʫʛʣʝ, ʯʦʨʥʝ, 

ʙʣʠʩʢʫʯʝ, ʽʥʦʜʽ ʙʽʣʝ ʡ ʨʦʞʝʚʝ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ 0,3ï0,4 ʛ. ʈʦʩʣʠʥʘ 

ʩʝʨʝʜʥʴʦʭʦʣʦʜʦʩʪʽʡʢʘ, ʚʠʤʦʛʣʠʚʘ ʜʦ ʚʦʣʦʛʠ, ʜʦʙʨʝ ʚʠʪʨʠʤʫʻ ʣʽʪʥʽ ʧʦʩʫʰʣʠʚʽ 

ʧʝʨʽʦʜʠ, ʥʝ ʩʪʨʘʞʜʘʻ ʚʽʜ ʥʝʚʝʣʠʢʠʭ ʚʝʩʥʷʥʠʭ ʽ ʦʩʽʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ, 

ʩʨʝʜʥʴʦʧʽʟʥʴʦʩʪʠʛʣʘ, ʰʚʠʜʢʦ ʨʦʩʪʝ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʣʽʪʘ, ʤʘʻ 

ʨʦʟʪʷʛʥʫʪʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ ʥʘʩʽʥʥʷ. ʅʘʡʮʽʥʥʽʰʽ ʙʽʣʦʥʘʩʽʥʥʽ ʪʘ 

ʨʦʞʝʚʦʥʘʩʽʥʥʽ ʬʦʨʤʠ [51]. 

Aʤaranthus caudatus L. ʤʘʻ ʥʘʩʽʥʥʷ ʦʢʨʫʛʣʝ, ʙʣʽʜʦ-ʨʦʞʝʚʝ, ʧʣʽʚʯʘʩʪʝ. ʄʘʩʘ 

1000 ʥʘʩʽʥʠʥ 0,4 ʛ. ɼʦ ʭʚʦʨʦʙ ʨʦʩʣʠʥʘ ʚʽʜʥʦʩʥʦ ʩʪʽʡʢʘ, ʪʦʜʽ ʷʢ ʽʟ ʰʢʽʜʥʠʢʽʚ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʰʢʦʜʞʫʻʪʴʩʷ ʜʦʚʛʦʥʦʩʠʢʦʤ-ʩʪʝʙʣʦʛʨʠʟʦʤ ʪʘ, ʽʥʦʜʽ, 

ʛʫʩʝʥʠʮʷʤʠ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢʘ. ɸʤʘʨʘʥʪ ʭʚʦʩʪʘʪʠʡ ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʡ ʜʦ ʪʝʧʣʘ ʽ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʋ ʟʝʨʥʽ ʤʽʩʪʠʪʴʩʷ 12,6 % ʙʽʣʢʘ, 5,3 % ʞʠʨʫ, 3,4 % ʢʣʽʪʢʦʚʠʥʠ, 

49 % ɹɽʈ, 3,3 % ʟʦʣʠ. ʉʦʨʪʠ: ɻʝʣʽʦʩ, ʈʫʰʥʠʯʦʢ [51]. 
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ʉʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ, ʟʨʘʟʢʠ Amaranthus cruentus ʙʫʣʠ 

ʩʪʘʙʽʣʴʥʠʤʠ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ (>2,7 ʪ ʥʘʩʽʥʥʷ ʥʘ 1 ʛʘ), ʦʢʨʝʤʽ ʟʨʘʟʢʠ 

ʧʦʢʘʟʘʣʠ ʪʘʢʦʞ ʥʘʡʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʙʽʣʢʘ (17  %). ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ 

ʦʣʽʾ, ʧʦʥʘʜ 5,7  %, ʤʘʚ ʚʠʜ Amaranthus hypochondriacus [357, 358]. ʊʘʢʦʞ, ʟʘ 

ʜʘʥʠʤʠ [344, 345], ʚʠʜ Amaranthus hypochondriacus, ʟʘʙʝʟʧʝʯʫʚʘʚ ʚʠʱʫ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ɯ.ʊ. ɻʦʧʮʽʡ ʟ ʩʧʽʚʘʚʪ. [29] ʚʠʟʥʘʯʝʥʦ 

ʢʦʥʢʨʝʪʥʠʡ ʤʦʨʬʦʪʠʧ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʦʨʪʠ ʟʝʨʥʦʚʦʛʦ ʪʠʧʫ ʤʘʶʪʴ ʪʘʢʽ ʦʟʥʘʢʠ: ʥʠʟʴʢʦʨʦʩʣʽʩʪʴ ʨʦʩʣʠʥ 

(ʜʦ 1 ʤ), ʥʝʨʦʟʛʘʣʫʞʝʥʽʩʪʴ, ʟ ʚʝʣʠʢʦʶ ʱʽʣʴʥʦʶ ʘʙʦ ʥʘʧʽʚʱʽʣʴʥʦʶ ʚʦʣʦʪʪʶ, ʟ 

ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ, ʜʨʫʞʥʠʤ ʜʦʟʨʽʚʘʥʥʷʤ; ʥʘʩʽʥʥʷ ʙʽʣʦʛʦ, 

ʟʦʣʦʪʠʩʪʦʛʦ ʘʙʦ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʜʦ 1 ʛ, ʚʤʽʩʪ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ ʜʦ 18,0ï19,0 %, ʢʨʦʭʤʘʣʶ ï 58,0ï59 %, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʜʦ 30 ʮ/ʛʘ; 

ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʥʠʭ ʫ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʣʷ ʫʤʦʚ 

ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 19 ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘ 

ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʟʥʘʯʫʱʽʩʪʶ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ (1,70 

ʪ/ʛʘ) ʟʘʙʝʟʧʝʯʠʚ ʚʠʜ ɸmaranthus hypochondriacus [29]. 

ɻʦʣʦʚʥʘ ʮʽʥʥʽʩʪʴ ʘʤʘʨʘʥʪʫ - ʮʝ ʟʜʘʪʥʽʩʪʴ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʚ ʟʝʨʥʽ ʽ ʣʠʩʪʢʘʭ 

ʙʘʛʘʪʦ ʙʽʣʢʘ. ɿʘ ʚʤʽʩʪʦʤ ʫ ʥʘʩʽʥʥʽ ʙʽʣʢʘ (15-18 %) ʘʤʘʨʘʥʪ ʧʝʨʝʚʘʞʘʻ ʟʝʨʥʦʚʽ 

ʢʫʣʴʪʫʨʠ [146, 147]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʚʤʽʩʪ ʙʽʣʢʫ ʫ ʥʘʩʽʥʥʽ ʜʦʩʷʛʘʻ 20 % [237]. 

ɺʽʜʥʦʩʥʦ ʧʰʝʥʠʮʽ ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʘʤʘʨʘʥʪʽ ʚʠʱʠʡ ʥʘ 4,4  % ʽ ʞʠʨʽʚ ʥʘ 5,8 % [38]. 

ɹʽʣʦʢ ʘʤʘʨʘʥʪʫ ʤʘʻ ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʽ ʦʮʽʥʶʻʪʴʩʷ ʚ 75-80 ʙʘʣʽʚ, ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʙʽʣʦʢ ʢʦʨʦʚ'ʷʯʦʛʦ ʤʦʣʦʢʘ ï 72, ʧʰʝʥʠʮʽ ï 57, ʢʫʢʫʨʫʜʟʠ ï 44, ʩʦʾ ï 68 

ʙʘʣʽʚ [146, 147]. ʂʨʽʤ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ, ʙʽʣʦʢ ʘʤʘʨʘʥʪʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʤ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ, ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʜʝʬʽʮʠʪʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ - ʣʽʟʠʥ [148, 

264]. 
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ɺʤʽʩʪ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5,4 ʜʦ 8,6 % [353]. ʋ ʩʚʽʪʣʦʤʫ 

ʥʘʩʽʥʥʽ ʤʽʩʪʠʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 7,5-9,7 % ʦʣʽʾ, ʚ ʪʝʤʥʦʤʫ ʤʝʥʰʝ ï 5,8-6,8 % [131]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ Venskutonis P. R. ʽ ʽʥ., ʦʩʥʦʚʥʠʤʠ ʞʠʨʥʠʤʠ 

ʢʠʩʣʦʪʘʤʠ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʦʣʽʷʭ ʘʤʘʨʘʥʪʫ ʙʫʣʠ ʧʘʣʴʤʽʪʠʥʦʚʘ, ʦʣʝʾʥʦʚʘ ʪʘ 

ʣʽʥʦʣʝʚʘ: ʧʘʣʴʤʽʪʠʥʦʚʘ (19,1-23,4 %), ʦʣʝʾʥʦʚʘ (18,7-38,9 %) ʽ ʣʽʥʦʣʝʚʘ (36,7-

55,9) [573, 574]. 

ɼʦ ʩʢʣʘʜʫ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʚʭʦʜʷʪʴ ʧʦʥʘʜ 70 % ʤʦʥʦ- ʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʣʽʥʦʣʝʚʘ (ʆʤʝʛʘ-6), ʦʣʝʾʥʦʚʘ (ʆʤʝʛʘ-9), ʣʽʥʦʣʝʥʦʚʘ (ʆʤʝʛʘ-3), 

ʘʨʘʭʽʜʦʥʦʚʘ, ʧʘʣʴʤʝʪʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʠ ʪʘ ʽʥ.), ʧʦʥʘʜ 9 % ʬʦʩʬʦʣʽʧʽʜʽʚ (ʫ ʩʢʣʘʜʽ 

ʷʢʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʦʤʽʥʫʻ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ), ʩʢʚʘʣʝʥ (ʧʦʥʘʜ 8 %), ʙʣʠʟʴʢʦ 2 % 

ʚʽʪʘʤʽʥʫ ɽ, ʬʽʪʦʩʪʝʨʦʣʠ (ʧʦʥʘʜ 2 %), ʢʘʨʦʪʠʥʦʾʜʠ (ʧʦʧʝʨʝʜʥʠʢʠ ʚʽʪʘʤʽʥʫ ɸ), 

ʚʽʪʘʤʽʥ D, ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ, ʨʽʟʥʽ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʢʘʣʽʡ, ʟʘʣʽʟʦ, ʬʦʩʬʦʨ, 

ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʤʽʜʴ ʪʘ ʽʥ.) [42, 441]. 

ɿ ʘʤʘʨʘʥʪʫ ʚʠʜʽʣʝʥʦ ʫʥʽʢʘʣʴʥʫ, ʜʫʞʝ ʮʽʥʥʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʨʝʯʦʚʠʥʫ 

ʚʫʛʣʝʚʦʜ ʩʢʚʘʣʝʥ, ʷʢʦʾ ʚ ʦʣʽʾ ʤʽʩʪʠʪʴʩʷ ʜʦ 8 % [148, 211, 274, 509]. 

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʨʦʩʣʠʥʘ ʘʤʘʨʘʥʪʫ ʻ ʥʘʡʙʘʛʘʪʰʠʤ ʜʞʝʨʝʣʦʤ ʩʢʚʘʣʝʥʫ ʚ 

ʨʦʩʣʠʥʥʦʤʫ ʩʚʽʪʽ: 5942 ʤʛ/100 ʛ ʚ ʦʣʽʾ ʟ ʘʤʘʨʘʥʪʫ, 564 ʤʛ/100 ʛ ʚ ʦʣʠʚʢʦʚʽʡ ʦʣʽʾ, 

9,9 ʤʛ/100 ʛ ʫ ʩʦʻʚʽʡ ʦʣʽʾ, 27,4 ʤʛ/100 ʛ ʫ ʘʨʘʭʽʩʦʚʽʡ, 24,7 ʤʛ/100 ʛ ʫ ʢʫʢʫʨʫʜʟʷʥʽʡ, 

13,8 ʤʛ/100 ʛ ʫ ʩʦʥʷʰʥʠʢʦʚʽʡ [240].  

ɸʤʘʨʘʥʪ ʤʽʩʪʠʪʴ ʘʢʪʠʚʥʽ ʙʽʦʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ. ʎʝ ʙʘʛʘʪʝ ʜʞʝʨʝʣʦ ʘʣʢʘʣʦʾʜʽʚ, 

ʬʣʘʚʦʥʦʾʜʽʚ, ʛʣʽʢʦʟʠʜʽʚ, ʬʝʥʦʣʴʥʠʭ ʢʠʩʣʦʪ, ʩʪʝʨʦʾʜʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ, ʪʝʨʧʝʥʦʾʜʽʚ, 

ʣʽʧʽʜʽʚ, ʩʘʧʦʥʽʥʫ, ʙʝʪʘʣʘʾʥʫ, b-ʩʠʪʦʩʪʝʨʦʣʫ, ʩʪʠʛʤʘʩʪʝʨʠʥʫ, ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, 

ʨʫʪʠʥʘ, ʢʘʪʝʭʦʚʠʭ ʪʘʥʽʥʽʚ ʽ ʢʘʨʦʪʠʥʦʾʜʽʚ [500]. ɺʩʽ ʙʽʦʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ 

Amaranthus hypochondriacus ʚʠʷʚʣʷʶʪʴ ʩʠʣʴʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ [506]. 

ʇʦʪʝʥʮʽʘʣ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ ʟʜʘʻʪʴʩʷ ʚʝʣʠʯʝʟʥʠʤ ʽ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʜʦʨʦʚʯʠʭ ʮʽʣʷʭ ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ [240]. 

ʅʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʙʽʣʢʦʚʠʭ 

ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʩʧʦʣʫʢ, ʦʩʦʙʣʠʚʦ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʛʨʫʥʪʽ [540]. ɼʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ 

ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʠ (ʣʽʧʽʜʠ, ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ ʪʘ ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ) ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ 
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ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢʽ ʷʢ ʩʢʚʘʣʝʥ, ʪʦʢʦʬʝʨʦʣʠ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʬʽʪʘʪʠ ʪʘ ʚʽʪʘʤʽʥʠ. 

ʎʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʤʘʨʘʥʪʫ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʙʫʣʠ ʚʩʝʙʽʯʥʦ ʨʦʟʛʣʷʥʫʪʽ [573, 

574]. ʇʨʦʜʫʢʮʽʷ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʪʘʢʦʞ ʦʮʽʥʝʥʘ ʷʢ ʜʞʝʨʝʣʦ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ 

ʜʝʷʢʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ [489]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʝʛʫʣʷʨʥʝ 

ʚʞʠʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ, ʧʨʠʥʝʩʪʠ ʢʦʨʠʩʪʴ ʣʶʜʷʤ, 

ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʽʧʝʨʪʦʥʽʶ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [240, 277]. 

ɿʝʨʥʦʚʠʡ ʘʤʘʨʘʥʪ ʻ ʧʩʝʚʜʦʟʣʘʢʦʤ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʩʭʦʞʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟ 

ʟʝʨʥʦʤ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʘʣʝ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʟʣʘʢʦʚʠʭ [132, 500]. 

ʇʩʝʚʜʦʟʝʨʥʦʚʽ ï ʮʝ ʥʽʰʘ ʚ ɭʚʨʦʧʽ, ʧʦʧʠʪ ʥʘ ʷʢʫ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ. 

ʆʩʥʦʚʥʠʤ ʨʠʥʢʦʤ ʩʧʦʞʠʚʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ ʅʽʤʝʯʯʠʥʘ. ʆʜʥʘʢ ʮʝʡ ʪʦʚʘʨ 

ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʽʜʦʤʠʤ ʚ ʽʥʰʠʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢʠʭ ʷʢ ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, 

ʅʽʜʝʨʣʘʥʜʠ, ʐʚʝʮʽʷ, ɹʝʣʴʛʽʷ ʪʘ ʌʨʘʥʮʽʷ [240]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʤʘʨʘʥʪ ʚʠʨʦʱʫʶʪʴ ʷʢ ʟʝʨʥʦʚʫ, ʢʦʨʤʦʚʫ [158, 403, 404], 

ʦʚʦʯʝʚʫ [445, 504], ʣʽʢʘʨʩʴʢʫ [348, 550], ʜʝʢʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʝʛʝʪʘʪʠʚʥʫ ʤʘʩʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ [526, 576]. 

ɿʨʦʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʘʨʘʥʪʫ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ [12, 82, 357]. ʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʘʤʘʨʘʥʪʫ 

ʤʘʶʪʴ ʮʽʥʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʤʽʩʪʷʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʽʟʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ [138]. 

ɺʠʩʦʢʘ ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʽ ʫʥʽʢʘʣʴʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʨʦʙʣʷʪʴ ʡʦʛʦ ʢʫʣʴʪʫʨʦʶ ʤʘʡʙʫʪʥʴʦʛʦ [275, 289, 349, 394]. ʆʩʢʽʣʴʢʠ ʚʽʥ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʜʣʷ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ [47]. 

ɸʤʘʨʘʥʪʦʚʝ ʙʦʨʦʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʟʛʣʶʪʝʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʣʶʜʝʡ ʟ ʭʘʨʯʦʚʦʶ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʛʣʶʪʝʥʫ (ʮʝʣʽʘʢʽʷ) [211, 281, 

500]. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʻʚʦʛʦ ʩʦʫʩʫ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʽʡ ɸʟʽʾ. ʆʩʢʽʣʴʢʠ ʚ ʟʝʨʥʘʭ ʘʤʘʨʘʥʪʫ ʤʽʩʪʠʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʡ ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ, ʟ ʥʠʭ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʤʽʮʥʽ ʘʣʢʦʛʦʣʴʥʽ 

ʥʘʧʦʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʤʽʩʪʴ ʷʯʤʽʥʥʦʛʦ ʩʦʣʦʜʫ [469]. 
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ʊʨʘʜʠʮʽʡʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ï ʦʣʽʷ, ʙʦʨʦʰʥʦ, ʢʨʫʧʘ 

[115]. ɸʤʘʨʘʥʪ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʽʪʘʤʽʥʽʟʦʚʘʥʦʛʦ ʭʣʽʙʘ [130, 428]. 

ʍʣʽʙ ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʤʘʨʘʥʪʫ ʜʦ 15  % ʤʘʻ ʛʦʨʽʭʦʚʠʡ ʽ ʧʨʠʻʤʥʠʡ ʥʘ ʩʤʘʢ [361]. 

ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʥʘʨʘʟʽ ʘʤʘʨʘʥʪ ʚʽʜʢʨʠʚʘʶʪʴ çʟʘʥʦʚʦè. ɺʽʥ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ 

ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ, ʛʽʧʝʨʪʦʥʽʷ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʦʱʦ [376]. 

ɸʤʘʨʘʥʪ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʘʛʘʪʴʦʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ [13]. ʄʘʻ ʫʥʽʢʘʣʴʥʽ ʧʦʞʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ [376, 428]. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʜʤʽʥʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ [488] ʪʘ ʚʠʩʦʢʦʶ ʟʘʩʚʦʶʚʘʥʽʩʪʶ ʢʨʦʭʤʘʣʶ ʽ ʙʽʣʢʽʚ 

ʧʨʦʜʫʢʪʽʚ ʘʤʘʨʘʥʪʫ [475]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʽ ʧʣʘʥʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʥʦʚʽ ʣʽʢʫʚʘʣʴʥʽ, ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʩʦʙʠ ʽ ɹɸɼʠ, ʘ ʩʘʤʝ 

ʬʘʨʤʘʢʦʧʝʡʥʘ ʦʣʽʷ, ʩʢʚʘʣʝʥ, ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ ʽʟ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ 

ʩʢʣʘʜʦʤ [208]. ʆʣʽʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʤʘʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʛʝʧʘʧʨʦʪʝʢʪʦʨʥʽ, 

ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʘʥʪʠʩʢʣʝʨʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [347]. ɺʽʥ 

ʟʜʘʪʥʠʡ ʧʽʜʚʠʱʫʚʘʪʠ ʽʤʫʥʽʪʝʪ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʟʘʨʘʟ ʚ ʝʧʦʭʫ ʢʦʨʦʥʘʚʽʨʫʩʫ 

[144]. 

ʈʜ̫ ʚʯʝʥʠʭ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʤʘʨʘʥʪ ʚ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʜʣʷ 

ʟʘʤʽʥʠ ʟʝʨʥʘ ʷʯʤʝʥʶ [392, 432, 472]. ɿʦʢʨʝʤʘ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʩʽʥʥʷ ʯʦʪʠʨʴʦʭ 

ʩʦʨʪʽʚ A. hypochondriacus ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʧʩʝʚʜʦʟʣʘʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʨʘʮʽʦʥʫ ʪʚʘʨʠʥ [460]. 

ɸʤʘʨʘʥʪ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ ʤʦʞʫʪʴ ʚʠʨʦʱʫʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ [232, 589]. ʉʘʨʘʪʽʚʩʴʢʠʡ ɺ.ɺ. [161] ʚʽʜʟʥʘʯʘʻ, ʱʦ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʧʨʠʜʘʪʥʽ ʥʘʚʽʪʴ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʇʨʠʢʘʨʧʘʪʪʷ. ɿʘ 

ʙʘʛʘʪʴʤʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ, ʚʠʨʦʱʝʥʝ ʚ ʋʢʨʘʾʥʽ, 

ʧʝʨʝʚʝʨʰʫʻ ʽʥʜʽʡʩʴʢʝ, ʧʘʢʠʩʪʘʥʩʴʢʝ ʪʘ ʧʝʨʫʘʥʩʴʢʝ [232, 589]. ʋʨʦʞʘʡʥʽʩʪʴ 
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ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 30 ʮ/ʛʘ, ʥʘʩʽʥʥʷ ʤʽʩʪʠʪʴ 12-18 % ʙʽʣʢʘ ʪʘ 5-

17 % ʦʣʽʾ [144]. 

ɿʘ ʥʘʫʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʘʤʘʨʘʥʪ ʣʝʛʢʦ ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʩʣʠʥʘ ʩʝʨʝʜʥʴʦʭʦʣʦʜʦʩʪʽʡʢʘ, ʤʦʞʝ ʧʝʨʝʥʦʩʠʪʠ 

ʥʝʚʝʣʠʢʽ ʧʨʠʤʦʨʦʟʢʠ (ʜʦ -3Áʉ). ʂʫʣʴʪʫʨʘ ʤʘʻ ʚʠʩʦʢʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ, ʘʣʝ ʪʘʢʦʞ 

ʜʫʞʝ ʜʦʙʨʝ ʨʝʘʛʫʻ ʥʘ ʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʚ ʫʤʦʚʘʭ 

ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ, ʜʝ ʚʠʧʘʜʘʻ ʣʠʰʝ 200 ʤʤ ʟʘ ʨʽʢ, ʦʜʥʦʯʘʩʥʦ ʻ ʜʘʥʽ ʱʦ ʡʦʛʦ 

ʢʫʣʴʪʠʚʫʶʪʴ ʥʘʚʽʪʴ ʟʘ ʚʠʧʘʜʘʥʥʷ 3000 ʤʤ ʟʘ ʨʽʢ [264]. ʋ ʟʚ'ʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤ 

ʧʦʪʝʧʣʽʥʥʷʤ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʨʦʟhʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ ʚ ʇʦʣʴʱʽ [498]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʦʚʝʜʝʥʦʤʫ Minguet Paul-Henry, ʚʠʚʯʝʥʦ ʚʧʣʠʚ ˇʨʫʥʪʦʚʦʾ 

ʟʘʩʦʣʝʥʦʩʪʽ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʦʛʦ 

ʘʤʘʨʘʥʪʫ (Amaranthus cruentus) ð ʷʢ ʫ ʥʘʩʽʥʥʻʚʠʭ, ʪʘʢ ʽ ʚ ʣʠʩʪʢʦʚʠʭ ʩʦʨʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʦʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʙʽʦʤʘʩʫ, 

ʣʠʩʪʢʦʚʫ ʧʣʦʱʫ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʪʝ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʟʘʣʝʞʘʚ ʚʽʜ 

ʩʦʨʪʦʪʠʧʫ (ʥʘʩʽʥʥʻʚʠʡ ʘʙʦ ʣʠʩʪʢʦʚʠʡ). ʃʠʩʪʢʦʚʽ ʩʦʨʪʠ ʚʠʷʚʠʣʠʩʷ ʙʽʣʴʰ 

ʩʪʽʡʢʠʤʠ ʜʦ ʧʦʤʽʨʥʦʛʦ ʨʽʚʥʷ ʩʦʣʦʥʦʩʪʽ [426]. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʘʤʘʨʘʥʪʫ ʚ ʩʚʽʪʽ ʟʘ ʦʩʪʘʥʥʽ 

15-20 ʨʦʢʽʚ, ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ʤʦʨʬʦʣʦʛʽʾ, ʬʽʟʽʦʣʦʛʽʾ, ʛʝʥʝʪʠʢʠ, ʩʠʩʪʝʤʘʪʠʢʠ 

ʢʫʣʴʪʫʨʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟ'ʷʩʦʚʘʥʠʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʶʻ ʾʾ ʩʝʣʝʢʮʽʶ [95, 

101, 102]. ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʠʭ ʨʦʩʣʠʥ, ʟ ʷʢʠʤʠ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ 

ʨʦʟʧʦʯʘʣʘʩʴ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ [135, 209, 449]. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʙʦʪʠ 

ʟ ʘʤʘʨʘʥʪʦʤ ʻ ʚʠʚʝʜʝʥʥʷ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʦʨʪʽʚ [373]. ɼʣʷ ʮʽʻʾ ʚʽʜʥʦʩʥʦ ʥʦʚʦʾ 

ʢʫʣʴʪʫʨʠ ʧʦʪʨʽʙʥʦ ʚʠʚʯʘʪʠ ʽ ʫʪʦʯʥʶʚʘʪʠ ʙʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ [272]. 

ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ 

ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ [38, 46]. 

ɸʤʘʨʘʥʪ ʚʚʘʞʘʻʪʴʩʷ ʟʦʣʦʪʦʶ ʢʫʣʴʪʫʨʦʶ ʤʘʡʙʫʪʥʴʦʛʦ. ɸʣʝ ʥʘʷʚʥʘ 

ʣʽʪʝʨʘʪʫʨʘ ʟ ʜʦʩʣʽʜʞʝʥʴ ʘʤʘʨʘʥʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʚʯʝʥʥʶ ʢʫʣʴʪʫʨʠ ʥʝ ʧʨʠʜʽʣʷʣʠ 

ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ [244, 324]. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʫʨʦʞʘʡʥʽʩʪʴ 3,0 ʪ/ʛʘ ʻ ʚʞʝ 
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ʩʪʘʙʽʣʴʥʦʶ, ʘ ʨʦʟʨʦʙʢʘ ʩʫʯʘʩʥʠʭ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʦʜʝʨʞʫʚʘʪʠ 

ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ [115, 264]. 

ʏʝʨʝʟ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʽ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʪʠʭ 

ʣʶʜʝʡ ʱʦ ʥʝ ʜʦʾʜʘʶʪʴ, ʘʤʘʨʘʥʪ, ʥʘʧʝʚʥʦ, ʻ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʤ ʚʠʙʦʨʦʤ ʟ ʫʩʽʭ 

ʟʣʘʢʦʚʠʭ ʽ ʧʩʝʚʜʦʟʝʨʥʦʚʠʭ [274, 386]. 

ʇʩʝʚʜʦʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʩʪʘʶʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ 

ʷʢ ʙʝʟʛʣʶʪʝʥʦʚʽ (GF) ʟʝʨʥʘ ʟ ʯʫʜʦʚʦʶ ʧʦʞʠʚʥʦʶ ʪʘ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ. 

ʇʩʝʚʜʦʟʣʘʢʠ ʻ ʭʦʨʦʰʠʤ ʜʞʝʨʝʣʦʤ ʢʨʦʭʤʘʣʶ, ʢʣʽʪʢʦʚʠʥʠ, ʙʽʣʢʽʚ, ʤʽʥʝʨʘʣʽʚ, 

ʚʽʪʘʤʽʥʽʚ ʽ ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʩʘʧʦʥʽʥʠ, ʧʦʣʽʬʝʥʦʣʠ, ʬʽʪʦʩʪʝʨʠʥʠ, 

ʬʽʪʦʩʪʝʨʦʾʜʠ ʪʘ ʙʝʪʘʣʘʾʥʠ, ʱʦ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʫ ʢʦʨʠʩʪʴ ʜʣʷ ʟʜʦʨʦʚ'ʷ [361, 418, 

428]. ʅʘʷʚʥʽʩʪʴ ʮʽʥʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʩʽʥʽ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʘʭ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʫ, ʧʝʢʪʠʥʫ, ʩʢʚʘʣʝʥ, 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ (ɸ, ʛʨʫʧʠ ɺ, ʉ, ɽ), ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʨʦʙʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʪʘ ʥʘʡʮʽʥʥʽʰʦʛʦ 

ʢʦʨʤʫ ʜʣʷ ʪʚʘʨʠʥ [584]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʣʝʢʮʽʾ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʚʨʦʞʘʡʥʽʩʪʴ. ɺʝʣʠʢʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʥʦʚʽ ʩʦʨʪʠ, ʷʢʽ ʚ ʧʝʚʥʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʚʠʨʦʱʫʚʘʥʽ ʪʫʪ 

ʩʦʨʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʤʽʥʽʤʘʣʴʥʽ. 

ʅʘʜʘʣʽ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, 

ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʜʘʪʥʝ ʧʦʩʠʣʠʪʠ ʢʦʣʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʙʽʣʢʫ ʪʘ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ 

ʣʶʜʠʥʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [38]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʤʘʨʘʥʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʫʥʽʢʘʣʴʥʫ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʢʫʣʴʪʫʨʫ ʟ ʚʝʣʠʯʝʟʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ. ʇʦʜʘʣʴʰʝ 

ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 
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ʨʦʟʨʦʙʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʘʤʘʨʘʥʪʫ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 

1.2. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ 

ʫʜʦʙʨʝʥʥʷ 

ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʫʜʦʙʨʝʥʥʷ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʠʪʨʘʪ ʧʨʠʧʘʜʘʻ ʥʘ 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. ɼʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʫ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʪʨʽʙʥʽ 

ʘʟʦʪ, ʬʦʩʬʦʨ ʽ ʢʘʣʽʡ [10, 37, 225]. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʩʽʨʢʘ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ [112, 230]. 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ 

ʨʦʩʣʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʧʝʨʝʩʫʚʘʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʟ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʫʨʦʞʘʾʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ [91]. 

ɺʠʩʦʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ɿʘ ʧʦʪʨʝʙʦʶ ʫ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥʘʭ ʘʤʘʨʘʥʪ ʧʝʨʝʚʘʞʘʻ ʥʘʚʽʪʴ ʢʫʢʫʨʫʜʟʫ, ʷʢʘ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʢʫʣʴʪʫʨ ʪʨʦʧʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [264]. 

ɼʘʥʽ ʱʦʜʦ ʧʦʪʝʥʮʽʘʣʫ ʚʨʦʞʘʡʥʦʩʪʽ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɿʘ 

ʜʘʥʠʤʠ ɼʝʤʠʜʘʩʴ ɻ.ɯ. ʪʘ ʉʣʶʩʘʨ ɯ.ɽ., ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʪʴ 1,5-

2,0 ʪ/ʛʘ, ʘʣʝ ʤʦʞʝ ʜʦʩʷʛʪʠ 6 ʪ/ʛʘ [51]. ʇʦʜʽʙʥʽ ʜʘʥʽ ʟ ʧʦʪʝʥʮʽʘʣʫ ʫʨʦʞʘʡʥʦʩʪʽ 

ʧʦʜʘʥʽ ʚ ʽʥʰʠʭ ʜʞʝʨʝʣʘʭ: ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʙʝʟ ʜʦʙʨʠʚ ï 20-30 ʮ/ʛʘ, ʧʨʠ 

ʧʜ̔ʚʠʱʝʥʥʽ 30-40 ʮ/ʛʘ, ʥʘ ʧʦʣʠʚʽ ï 50 ʮ/ʛʘ [67]. ɺʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʘʛʨʦʪʝʭʥʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʥʝʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʻ ʥʝʜʦʩʪʘʪʥʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʩʠʩʪʝʤʠ 

ʫʜʦʙʨʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ 

ʘʤʘʨʘʥʪ ʨʝʘʛʫʚʘʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦʶ 

ʧʨʠʨʦʩʪʦʤ ʚʨʦʞʘʡʥʦʩʪʽ [409]. ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʝʞʠʤʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 1 ʪ ʚʨʦʞʘʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʪʨʽʙʥʦ 28-32,1 ʢʛ ʘʟʦʪʫ, 



45 
 

16-18,5 ʢʛ ʬʦʩʬʦʨʫ ʪʘ 22-23,5 ʢʛ ʢʘʣʽʶ [267]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʫʨʦʞʘʶ ʥʘ ʨʽʚʥʽ 10 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʥ ʚʠʜʽʣʷʻ N150-175P90-100K450-

550Ca210-250Mg80-100 [147]. 

ɭ ʥʝʙʘʛʘʪʦ ʜʘʥʠʭ ʱʦʜʦ ʽʥʩʪʘʣʷʮʽʾ ʚʧʣʠʚʫ ʜʦʙʨʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ, 

ʷʢʽ ʯʘʩʪʦ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ. ɺʢʘʟʫʻʪʴʩʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʥʦʨʤʠ ʜʦʙʨʠʚ [23], ʯʠ ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ [128]. ʇʨʘʢʪʠʯʥʦ ʥʝʤʘʻ 

ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʪʘʢʠʭ 

ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢ ʤʘʛʥʽʡ, ʩʽʨʢʘ, ʢʘʣʴʮʽʡ. ɺʽʜʩʫʪʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʥʝʩʝʥʥʷ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. ɸ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ 

ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʜʦ 4,0-5,0 ʪ/ʛʘ [17]. 

ɸʤʘʨʘʥʪ ʚʠʥʦʩʠʪ ɹ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ [72], ʜʣʷ ʦʪʨʠʤʘʥʥʷ 10 ʮ ʚʨʦʞʘʶ ʟʝʨʥʘ 

ʨʦʩʣʠʥʘʤ ʘʤʘʨʘʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʥʝʩʪʠ 20,6 ʢʛ N, 13,2 ʢʛ P2O5 ̔  5,6 ʢʛ K2O ʟ ˇʨʫʥʪʫ. 

ɿʝʣʝʥʘ ʤʘʩʘ ʘʤʘʨʘʥʪʫ ʚʠʥʦʩʠʪʴ ʱʝ ʙʽʣʴʰʝ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ 10 ʪ ʟʝʣʝʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥʘ ʚʠʣʫʯʘʻ 25-30 ʢʛ ʘʟʦʪʫ, 18-22 ʢʛ ʬʦʩʬʦʨʫ ʽ 

75-85 ʢʛ ʢʘʣʽʶ [314, 338, 343]. ʇʦʪʨʝʙʘ ʘʤʘʨʘʥʪʫ ʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ 

ʥʝʦʜʥʘʢʦʚʘ ʥʘ ʨʽʟʥʠʭ ʬʘʟʘʭ ʨʦʩʪʫ [495]. ʅʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʚ 

ʞʠʚʣʝʥʥʽ ʘʤʘʨʘʥʪʫ ʻ ʬʘʟʘ ʥʘʨʦʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ ʪʘ ʮʚʽʪʽʥʥʷ [495]. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʘʤʘʨʘʥʪ ʜʫʞʝ ʩʠʣʴʥʦ ʧʦʛʣʠʥʘʻ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ ʛʨʫʥʪʫ ʽ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ, ʱʦ 

ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ. 

ʂʦʤʧʣʝʢʩʥʘ ʚʟʘʻʤʦʜʽʷ ʟʨʦʰʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʥʦʨʤʠ 

ʜʦʙʨʠʚ ʩʧʨʠʷʻ ʧʦʜʦʚʞʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʚ ʥʘʜʟʝʤʥʽʡ 

ʤʘʩʽ 215,9 ʢʛ ʘʟʦʪʫ, 107,9 ʢʛ ʬʦʩʬʦʨʫ ʪʘ 566,7 ʢʛ/ʛʘ ʢʘʣʽʶ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʥʦʩʫ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ 

ʙʫʪʦʥʽʟʘʮʽʾ-ʮʚʽʪʽʥʥʷ ʡ ʩʪʘʥʦʚʠʪʴ 2,1-2,8 ʢʛ/ʛʘ ʥʘ ʜʦʙʫ [22]. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʫʞʝ ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʊʘʢ, ʟʘ 

ʜʘʥʠʤʠ [159] ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʜʦʙʨʠʚʘ ʫ ʟʘʛʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

1:1:1 ʫ ʢʽʣʴʢʽʩʪʴ N60ʈ60ʂ60. ʋ ʧʨʘʮʽ ɿʘʜʦʨʦʞʥʦʾ ɯ.ʉ. [79] ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʥʘʡʚʠʱʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʣʠ ʟʘ ʚʥʝʩʝʥʥ ̫ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʚ ʥʦʨʤʽ 
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N90P90K90. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʥʦʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʩʬʦʨʤʦʚʘʥʠʤ ʫʨʦʞʘʻʤ 

ʚʢʘʟʫʻʪʴʩʷ ʽʥʰʝ ʚʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ: N:ʈ :ʂ = 1 :0 ,8 :3 ,0 [67]. ʇʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʘʤʘʨʘʥʪ ʟʘʟʥʘʯʘʶʪʴ ʥʠʟʢʘ 

ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ [409, 410, 503]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʧʦʚʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N90ʈ90ʂ30) ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʟʫʤʦʚʠʣʦ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ (Amaranthus paniculatus) ʥʘ 0,42 ʪ/ʛʘ, 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ ʙʝʟ ʜʦʙʨʠʚ [72]. 

ʋ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʦʨʤʘ ʜʦʙʨʠʚ ʥʝ ʢʦʥʢʨʝʪʠʟʫʻʪʴʩʷ, ʘ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ 

ʜʦʮʽʣʴʥʦ ʚʥʦʩʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʥʦʨʤʫ ʜʦʙʨʠʚ ʥʘ ʟʘʧʣʘʥʦʚʘʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ [21, 23]. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʻ 

ʨʦʟʨʘʭʫʥʢʦʚʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʦʜʝʨʞʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 26,1 ʮ/ʛʘ, ʟʙʦʨʫ ʧʨʦʪʝʾʥʫ - 303,5 ʢʛ ʪʘ ʦʣʽʾ - 120,7 ʢʛ/ʛʘ [22]. 

ɸʤʘʨʘʥʪ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʪʦʤʫ ʧʽʜ ʦʩʥʦʚʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʚʭʦʜʷʪʴ ʬʦʩʬʦʨʥʽ ʽ ʢʘʣʽʡʥʽ ʜʦʙʨʠʚʘ (ʈ60-100ʂ90-120), ʘ ʥʘʚʝʩʥʽ ï ʘʟʦʪʥʽ 

(N140-200). ʇʽʜ ʢʫʣʴʪʠʚʫʚʘʮʽʶ ʚʥʦʩʷʪʴʩʷ 2/3 ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʥʦʨʤʠ ʘʟʦʪʫ, ʫ 

ʧʽʜʞʠʚʣʝʥʥʷ ï 1/3 [144]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʨʦʩʪʫ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʤʘʣʠ 

ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ, ʘ ʚʥʝʩʝʥʥʷ ʾʭ ʧʽʜʚʠʱʝʥʠʭ ʥʦʨʤ (N90ʈ90 ʥʘ ʬʦʥʽ ʂ30) 

ʜʦʟʚʦʣʠʣʦ ʟʙʝʨʝʛʪʠ ʥʘʡʙʽʣʴʰʫ (1,47 ʪ/ʛʘ) ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ [93]. 

ɺ ʫʤʦʚʘʭ ʉʪʫʧʽʥʴ ʧʽʜ ʦʩʥʦʚʥʠʡ ʟʘʨʦʙʽʪʦʢ ʧʽʜʩʪʘʚʦʶ ʻ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N60P60 ʘʙʦ N60P60K30 [71]. ɻʫʜʢʦʚʩʴʢʘ ʅ.ɹ. ʽ ɻʦʧʮʽʡ ʊ.ɯ. 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʝʱʦ ʥʠʞʯʫ ʥʦʨʤʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʈ45-60ʂ45-60  [46]. ʇʽʜ ʧʦʩʽʚʠ 

ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʥʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʭ ʧʽʜʩʪʘʚʘʭ ʟʘ ʚʤʽʩʪʫ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0-50 

ʩʤ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ 1,2, ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ 3,0 ʪʘ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ 33,1 ʤʛ/100 ʛ 

ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʦʨʤʦʶ N72ʈ10 ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʪʘ N101ʈ15 ʟʘ ʟʨʦʰʝʥʥ ̫[22]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʦʚʝʜʝʥʦʤʫ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʩʘʜʽʚʥʠʮʪʚʘ 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɹʘʥʛʘʙʘʥʜʭʫ ʐʝʡʭʘ ʄʫʜʞʠʙʫʨʘ ʈʘʭʤʘʥʘ 

(BSMRAU), ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʘʟʦʪʫ (N), ʬʦʩʬʦʨʫ (P) ʽ ʢʘʣʽʶ (K) ʥʘ 

ʨ̔ʩʪ ʘʤʘʨʘʥʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʤʙʽʥʘʮʽʾ N, P ʽ K ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ 
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ʥʘ ʤʘʩʫ ʩʪʝʙʣʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʠʜʫ Amaranthus tricolor L. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʡʚʠʱʘ ʚʘʛʘ ʩʪʝʙʣʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 150 ʢʛ ʘʟʦʪʫ, 25 ʢʛ ʬʦʩʬʦʨʫ 

ʪʘ 50 ʢʛ ʢʘʣʽʶ ʥʘ ʛʝʢʪʘʨ, ʥʘʡʤʝʥʰʘ ʤʘʩʘ ʩʪʝʙʣʘ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʦʙʨʦʙʮʽ ʙʝʟ 

ʘʟʦʪʫ ï 25 ʢʛ ʬʦʩʬʦʨʫ ʪʘ 50 ʢʛ ʢʘʣʽʶ. ʅʦʨʤʘ ʚʥʝʩʝʥʥʷ N150P25K50 ʚʠʷʚʠʣʘʩʷ 

ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ, ʬʦʨʤʫʚʘʣʘ 

ʫʨʦʞʘʡʥʽʩʪʴ 105,5 ʪ/ʛʘ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (4,66 ʪ/ʛʘ) ʟʝʨʥʘ ʟʘʙʝʟʧʝʯʠʣʘ ʥʦʨʤʘ 

ʜʦʙʨʠʚ N100P50K50 [246]. 

ɿʘ ʜʝʷʢʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ, 

ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ 

[128, 223]. ʊʘʢ, ʚʥʝʩʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʥʦʨʤʠ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ - N60ʈ60ʂ60 + N60-70 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʩʭʦʜʽʚ ʟʘʙʝʟʧʝʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʜʦ 3,0 

ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 2,0 ʪ/ʛʘ [68, 69]. ɿʘ ʚʥʝʩʝʥʥʷ 

N20 ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʣʘ 0,744 ʪ/ʛʘ, ʘ ʥʘ ʬʦʥʽ N60 ʟʨʦʩʣʘ ʜʦ 

1,225 ʪ/ʛʘ [387]. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʥʝʩʝʥʥʷ N20 ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʬʦʨʤʫʚʘʥʥʷ 

ʫʨʦʞʘʶ ʟʝʨʥʘ ʥʘ ʟʥʘʯʥʦ ʚʠʱʦʤʫ ʨʽʚʥʽ 3,42 ʪ/ʛʘ, ʱʦ ʙʽʣʴʰʝ ʟ ʚʘʨʽʘʥʪʦʤ ʙʝʟ ʜʦʙʨʠʚ 

ʥʘ 0,36 ʪ/ʛʘ [223]. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ Olofintoye J.A.T. ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʥʠʭ 

ʜʦʙʨʠʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʣʦ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʚʠʜʫ A. cruentus [455]. ʇʨʦʪʝ 

ʻ ʧʨʦʪʠʣʝʞʥʽ ʜʘʥʽ, ʱʦ ʬʦʩʬʦʨʥʽ ʽ ʢʘʣʽʡʥʽ ʜʦʙʨʠʚʘ ʥʝ ʧʽʜʚʠʱʫʚʘʣʠ ʚʨʦʞʘʡʥʽʩʪʴ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʚʦʥʠ ʤʘʣʠ ʣʠʰʝ ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʚʥʝʩʝʥʥʽ ʟ ʘʟʦʪʦʤ, ʪʦʜʽ ʷʢ ʦʢʨʝʤʦ 

ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ [223]. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ 

ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ (0; 45; 90; 135; 180 ʢʛ N ʥʘ 1 ʛʘ) ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ, ʽ ʥʝ ʙʫʣʦ ʨʝʘʢʮʽʾ ʥʘ ʚʥʝʩʝʥʥʷ ʦʢʨʝʤʦ ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ [346]. 

ʋ ̌ʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʧʨʠʨʽʩʪ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ (Amaranthus paniculatus) ʚʽʜ ʚʥʝʩʝʥʥʷ ʧʦʚʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N90ʈ90ʂ30) ʙʫʚ ʥʠʟʴʢʠʤ ʽ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 0,42 ʪ/ʛʘ, ʱʦ 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ ʙʝʟ ʜʦʙʨʠʚ (1,77 ʪ/ʛʘ) [72, 74]. ɺʠʚʯʝʥʥʷ ʧ'ʷʪʠ ʨʽʚʥʽʚ 

ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ, ʘ ʩʘʤʝ: 0, 15, 30, 45, 60 ʪʘ 84 ʢʛ N/ʛʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ 

ʥʦʨʤʘ ʘʟʦʪʫ ʩʪʘʥʦʚʠʪʴ N45 [452]. ɸ ʟʘ ʜʘʥʠʤʠ Patel K.I.,  ʪʘ ʽʥ., ʦʧʪʠʤʘʣʴʥʦʶ 

ʥʦʨʤʦʶ ʘʟʦʪʫ ʚʠʷʚʠʣʦʩʷ ʚʥʝʩʝʥʥʷ N60 [470]. 
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ɿʘ ʜʘʥʠʤʠ ɿʘʜʦʨʦʞʥʦʾ ɯ. ʉ., ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʚ ʥʦʨʤʽ N90P90K90 [79]. ʊʦʜʽ ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ N130P70K70 ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

Amaranthus cruentus, ʘ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʨʦʞʘʶ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʟ ʨʦʟʨʘʭʫʥʢʫ N90ʈ60ʂ60 [530]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ N120P70K70 [290]. ʑʝ ʚʠʱʽ ʥʦʨʤʠ 

ʚʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ 

(2015-2017 ʨʨ.) ʜʣʷ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚ ʫʤʦʚʘʭ ʋʟʙʝʢʠʩʪʘʥʫ ʦʧʪʠʤʘʣʴʥʦʶ 

ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʠʷʚʠʣʘʩʴ N250P150K200. ʋ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ 

(2017- 2019 ʨʨ.) ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʙʝʟʧʝʯʠʣʘ ʥʦʨʤʘ N200P140K100 + 30 ʪ/ʛʘ ʛʥʦʶ 

[459]. 

ʋ ʜʦʩʣʽʜʽ ʟ ʚʠʚʯʝʥʥʷ ʜʚʦʭ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ (1- N90P26K50; 

2- N130P30K58) ʦʙʠʜʚʘ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ (ʈʘʚʘ ʽ ɸʮʪʝʢ) ʩʫʪʪʻʚʦ ʚʽʜʛʫʢʥʫʣʠʩʷ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʟ ʜʦʙʨʠʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʦʨʪ ɸʮʪʝʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʟʥʘʯʥʦ ʚʠʱʦʶ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, ʚʨʦʞʘʡʥʽʩʪʶ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ 

ʥʘʩʽʥʥʷ, ʥʽʞ ʩʦʨʪ ʈʘʚʘ. ʆʙʠʜʚʘ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ ʨʝʘʛʫʚʘʣʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ 

ʫʜʦʙʨʝʥʥʷ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ 

ʚʠʱʦʛʦ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ NPK [531]. 

ɸʟʦʪʥʽ ʜʦʙʨʠʚʘ ̒  ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʚʩʽʭ 

ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʥʘʥʥʷ ʧʦʪʨʝʙ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʚ ʘʟʦʪʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʜʣʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʦʧʪʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʚ ˇʨʫʥʪ N100 ʢʛ/ʛʘ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ [454]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʚ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʍʦʨʚʘʪʽʾ (ʤ. 

ɿʘʛʨʝʙ) ʫ ʧʝʨʽʦʜ 2002ï2004 ʨʦʢʽʚ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʤ ʚʧʣʠʚ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N110 ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ, ʤʘʩʫ 

1000 ʥʘʩʽʥʠʥ, ʚʤʽʩʪ ʩʫʭʦ ʾʨʝʯʦʚʠʥʠ ʫ ʟʝʨʥʽ, ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʪʘ ʜʦʚʞʠʥʫ ʩʫʮʚʽʪʪʷ 
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ʜʚʦʭ ʩʦʨʪʽʚ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ: G6 (Amaranthus 

cruentus L.) ʪʘ 1008 (Amaranthus hypochondriacus L.) [478]. 

ɽʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʣʦʩʷ ʧʦʨʮʽʡʥʝ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ. ʊʘʢ, 

ʥʘʡʢʨʘʱʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʮʚʽʪʽʥʥʷ ʪʘ ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʠ ʟʘ ʚʥʝʩʝʥʥ ̫

ʘʟʦʪʫ ʜʚʽʯʽ: N60 ʥʘ ʨʘʥʥʽʭ ʬʘʟʘʭ ʨʦʩʪʫ ʪʘ N30 ʥʘ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ [534]. ɯʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ N0, N50, N100, N150, N200 ʫ ʚʠʛʣʷʜʽ ʢʘʨʙʘʤʽʜʫ 

ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʠʷʚʠʣʘʩʴ N150 [600]. 

ɼʦʙʨʠʚʘ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 

ʷʢʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʦʢʨʘʱʫʻ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʩ̔ʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʤʘʨʘʥʪʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ 

ʚ ɯʩʣʘʤʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ɸʟʘʜ ʫ ʊʝʙʨʠʟʽ (ɯʨʘʥ), ʟʘʩʪʦʩʫʚʘʥʥʷ 200 ʪʘ ʧʦʥʘʜ 200 

ʢʛ/ʛʘ ʘʟʦʪʫ ʧʦʢʘʟʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʥʘ 35 ʪʘ 37  % ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʦʪʝ, ʥʝ ʚʠʷʚʠʣʦʩʷ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʤʘʩʠ, ʢʽʣʴʢʦʩʪʽ ʩʫʮʚʽʪʴ, ʜʦʚʞʠʥʠ 

ʩʫʮʚʽʪʴ, ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ [548]. ʇʨʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʚʽʜʟʥʘʯʘʻ 

Skwaryğo-Bednarz B., ʘ ʩʘʤʝ, ɦ ʦ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʞʠʨʫ ʚ ʥʘʩʽʥʥʽ ʦʪʨʠʤʘʥʦ 

ʧʨʠ ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ ʧʽʜʚʠʱʝʥʥʷ NPK [529]. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʙʨʠʚʘ ʪʝʞ 

ʧʽʜʚʠʱʫʚʘʣʠ ʚʤʽʩʪ ʞʠʨʫ. ʇʽʜʞʠʚʣʝʥʥʷ ʟʨʦʩʪʘʶʯʠʤʠ ʜʦʟʘʤʠ NPK ʤʘʻ ʟʥʘʯʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-ʪʦʢʦʬʝʨʦʣʫ [527]. 

ʅʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ ʦʜʝʨʞʘʥʦ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʪʘ ʢʘʨʙʘʤʽʜʫ [223]. ɭ ʜʘʥʽ, ʱʦ ʚʠʱʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʟʦʪʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʠʭʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʪʨʘʥʩʧʽʨʘʮʽʾ [310]. 

ʋ ʯʘʩʪʠʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʠʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʤʠʢʦʤʧʦʩʪʫ ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 5 ʪ/ʛʘ [552]. ɭ 

ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʫ ʩʫʤʽʰʽ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ 

[235, 278, 410]. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ 400 ʢʛ/ʛʘ NRK ʧʣʶʩ 100 

ʢʛ/ʛʘ ʢʘʨʙʘʤʽʜʫ [278]. ɺʥʝʩʝʥʥʷ ʢʘʨʙʘʤʽʜʫ ʨʘʟʦʤ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʽ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ 

ʜʦʙʨʠʚʘʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦ 1,751 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 1,151 ʪ/ʛʘ [467]. 
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ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʚ ʢʽʣʴʢʦʩʪʽ 5 ʪ/ʛʘ, ʪʘ ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʠʙʽʚ ʘʨʙʫʩʢʫʣʷʨʥʦʾ ʤʽʢʦʨʠʟʠ Glomus clarum ʧʽʜʚʠʱʫʚʘʣʠ ʚʨʦʞʘʡʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ [239]. ɿʦʢʨʝʤʘ, ʚʥʝʩʝʥʥʷ 400 ʢʛ/ʛʘ ʧʪʘʰʠʥʦʛʦ ʩʣʽʜʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʽ ʘʨʙʫʩʢʫʣʷʨʥʠʭ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ Glomus ʪʘ Acoulospora ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʢʨʘʱʠʡ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ [242]. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʘʨʙʫʩʢʫʣʷʨʥʽ ʤʽʢʦʨʠʟʥʽ ʛʨʠʙʥʽ ʘʩʦʮʽʘʮʽʾ ʨʦʜʫ Glomus ʙʫʣʠ 

ʜʦʤʽʥʫʶʯʠʤʠ. ʅʘʷʚʥʽʩʪʴ ʛʨʠʙʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʢʦʨʝʥʷʭ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨ ʫ 

ʧʽʜʩʪʘʚʽ ʟʨʦʙʠʣʦ ʤʦʞʣʠʚʦʶ ʘʩʦʮʽʘʮʽʶ ʤʽʢʦʨʠʟʫ ʟ ʨʽʟʥʠʤ ʚʽʜʩʦʪʢʦʤ ʢʦʣʦʥʽʟʘʮʽʾ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ Amaranthaceae [406]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʦʙʨʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ, ʘ ʪʘʢʦʞ ʜʠʬʝʨʝʥʮʽʘʮʡ̔ʥʽ ʨʝʘʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ. ʊʘʢ, 

ʜʣʷ ʚʠʜʫ A. cruentus ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʥʘ ʟʝʣʝʥʫ 

ʤʘʩʫ ʥʘ ʬʦʥʽ ʈ60ʂ60 ʜʦʟʫ N60, ʜʣʷ A. hybridus - N90, ʘ ʜʣʷ A.hypochondriacus - N120. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʘʟʦʪʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʘʡʚʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʨʦʩʣʠʥ  ̔

ʟʥʠʞʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [32]. ɿʘ ʜʘʥʠʤʠ Dmytryeva O.F., 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʥʦʨʤʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣ̫ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ ʨʽʚʥʽ 60-90 ʪ/ʛʘ ʩʪʘʥʦʚʠʪʴ N150P190K230 [341]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ʚʠʚʯʘʣʠʩʷ ʪʨʠ ʚʘʨʽʘʥʪʠ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ, 

ʦʪʨʠʤʘʥʦ ʪʘʢ ̔ ʨʝʟʫʣʴʪʘʪʠ: ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N60 ʜʦ ʩʽʚʙʠ ʫʨʦʞʘʡʥʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 1,52 ʪ/ʛʘ; ʟʘ ʚʥʝʩʝʥʥʷ N60 ʜʦ ʩʽʚʙʠ ʧʣʶʩ N30 ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʧʘʛʦʥʫ ʚʦʥʘ ʟʨʦʩʣʘ ʜʦ 1,93 ʪ/ʛʘ; ʟʘ ʪʨʠʨʘʟʦʚʦʛʦ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ ʟʘ ʩʭʝʤʦʶ: N60 ʜʦ 

ʩʽʚʙʠ; + N30 ʫ ʬʘʟʽ ʫʪʚʦʨʝʥʥʷ ʧʘʛʦʥʽʚ; + N30 ʫ ʬʘʟʽ ʩʫʮʚʽʪʪʷ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ï 2,03 ʪ/ʛʘ. ɿʙʽʣʴʰʝʥʥʷ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʠ ʩʫʮʚʽʪʪʷ, ʤʘʩʠ ʥʘʩʽʥʥʷ ʥʘ ʨʦʩʣʠʥʫ, ʘ ʪʘʢʦʞ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘʩʽʥʥʷ ʪʘ ʚʠʭʽʜ ʩʠʨʦʛʦ ʞʠʨʫ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ [390]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʫ, ʪʦʙʪʦ 

ʥʘʢʦʧʠʯʝʥʥʶ ʘʤʽʥʦʢʠʩʣʦʪ ʝʥʜʦʛʝʥʥʠʭ ʽ ʝʢʟʦʛʝʥʥʠʭ, ʪʘʢʠʭ ʷʢ ʣʽʟʠʥ, ʤʝʪʽʦʥʽʥ, 

ʣʝʡʮʠʥ  ̔ʬʝʥʽʣʘʣʘʥʽʥ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʚʠʜʘʻʪʴʩʷ ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ 

ʘʤʘʨʘʥʪʫ ʜʦʟʦʶ 0,2 ʢʛ ʙʦʨʫ [293]. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʤʽʜʴ 

[295]. 
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ɺʥʝʩʝʥʥʷ ʮʠʥʢʫ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʇʨʦʪʝ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʘʤʘʨʘʥʪʫ ʮʠʥʢʦʤ ʫ ʜʦʟʽ 0,5 ʢʛ/ʛʘ 

ʧʽʜʚʠʱʠʚʩʷ ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʥʘʩʽʥʥʽ, ʚʢʣʶʯʘʶʯʠ ʘʣʴʙʫʤʽʥ ʽ ʛʣʦʙʫʣʽʥ ʽ ʥʝʟʘʤʽʥʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʪʘʢʽ ʷʢ ʬʝʥʽʣʘʣʘʥʽʥ, ʣʽʟʠʥ, ʽʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʤʝʪʽʦʥʽʥ ʽ ʚʘʣʽʥ. 

ʊʦʤʫ ʚʥʝʩʝʥʥʷ ʮʠʥʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʮʽʣʴʥʠʤ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʟʝʨʥʘ [342]. ɺʥʝʩʝʥʥʷ 10 ʢʛ/ʛʘ FeSO  ʧʽʜ ʯʘʩ ʩʽʚʙʠ ʚ ʨʷʜʢʠ ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʣʦ 

ʚʨʦʞʘʡʥʽʩʪʴ [470]. ɼʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʚʘʧʥʫʚʘʥʥʷ ʪʘ ʚʥʦʩʠʪʠ ʈ50-60 ̔  ʂ150-250 ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ B 2,0 ʢʛ/ʛʘ, Cu 10,0 ʢʛ/ʛʘ ʽ Zn 5,0 ʢʛ/ʛʘ ʘʙʦ ʧʨʦʚʝʩʪʠ ʧʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʚ ʜʦʟ̔: B 0,2 ʢʛ /ʛʘ, Cu 1,0 ʢʛ/ʛʘ ʽ Zn 0,5 ʢʛ/ʛʘ. [294]. 

ɸʤʘʨʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɼʦʙʨʠʡ ʧʦʧʝʨʝʜʥʠʢ, ʬʽʪʦʤʝʣʽʦʨʘʥʪ, ʧʽʜʚʠʱʫʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ [148]. ɺʽʥ ʥʝ 

ʚʠʤʦʛʣʠʚʠʡ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [253, 380] ʽ ʡʦʛʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ 

ʪʠʧʘʭ ˇʨʫʥʪʽʚ [324], ʻ ʪʦʣʝʨʘʥʪʥʠʤ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [344, 

345]. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʘʤʘʨʘʥʪ ï ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

ʤʘʣʦʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ. ʅʘ ʪʦʨʬʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ ʥʦʨʤʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʩʪʘʥʦʚʠʣʘ N45ʈ60ʂ120, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʽʙʨʘʪʠ 48,5 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ [234]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʙʫʪʠ ʚʝʣʠʢʦʶ ʥʘ ˇʨʫʥʪʘʭ ʟ ʨʽʟʥʠʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʣʠʥʠʩʪʠʭ, ʩʽʨʠʭ ʣʽʩʦʚʠʭ, ʯʦʨʥʦʟʝʤʘʭ 

ʟʚʠʯʘʡʥʠʭ ʪʘ ʚʠʣʫʛʦʚʠʭ, ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʭ ʽ ʣʫʛʦʚʦ-ʩʪʝʧʦʚʠʭ, ʥʘ ˇʨʫʥʪʘʭ ʟ 

ʤʘʣʠʤ ʟʘʧʘʩʦʤ ʛʫʤʫʩʫ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ [267]. 

ɿʘ ʜʘʥʠʤʠ ɼʫʜʠ ʆ. ʽ ʂʘʧʰʪʠʢ ʄ., ʘʤʘʨʘʥʪ ʤʘʻ ʟʚ'ʷʟʦʢ ʟ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʽ ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʘʟʦʪʦʤ [68, 69]. ʇʨʦ ʚʧʣʠʚ ʥʘ ʟʨʦʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʩʚʽʜʯʠʪʴ ʥʘʫʢʦʚʘ ʧʨʘʮʷ Skwaryğo- 

Bednarz B. [528]. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ, ɦ ʦ ʘʤʘʨʘʥʪ ï ʨʦʩʣʠʥʘ ʥʽʪʨʦʬʽʣ, ʪʦʙʪʦ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ 

ʚʝʣʠʢʫ ʙʽʦʤʘʩʫ ʚ ʩʪʨʝʩʦʚʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ ʥʠʟʴʢʠʭ ʜʦʟʘʭ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ 

[267]. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʡʦʛʦ ʚʠʨʦʱʫʚʘʪʠ ʪʘʢʦʞ ʥʘ ʩʠʜʝʨʘʪʠ ʽ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʪʦʢʩʠʯʥʦʩʪʽ ˇʨʫʥʪʫ [287]. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʜʘʥʠʭ, ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʭ, 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. 

 

1.3. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʩʽʚʙʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ɸʤʘʨʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʱʦ 

ʥʘʨʘʭʦʚʫʻ 60-70 ʚʠʜʽʚ [264, 376, 544]. ɹʘʛʘʪʽ ʙʽʣʢʦʤ ʟʝʨʥʘ ʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ, ʟʦʢʨʝʤʘ A. caudatus L., Amaranthus hypochondriacus L. ʽ A. cruentus L., 

ʩʧʦʞʠʚʘʶʪʴʩʷ ʷʢ ʧʩʝʚʜʦʟʣʘʢʠ ʪʘ ʥʘʟʠʚʘʶʪʴʩʷ ʟʝʨʥʦʚʠʤʠ ʘʤʘʨʘʥʪʫʤʠ [324, 460, 

506]. 

Amaranthus cruentus, ʚʽʜʦʤʠʡ ʷʢ ʯʝʨʚʦʥʠʡ ʘʤʘʨʘʥʪ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʦʶ ʢʫʣʴʪʫʨʦʶ ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʠʩʦʢʽʡ ʭʘʨʯʦʚʽʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʮʽʥʥʦʩʪʽ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚʦʩʴʤʠ ʩʦʨʪʽʚ A. cruentus ʧʦʢʘʟʘʣʘ ʟʥʘʯʝʥʥʷ, 

ʙʣʠʟʴʢʝ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʙʘʛʘʪʴʦʭ ʪʨʘʜʠʮʽʡʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʷʢ ʷʯʤʽʥʴ ʽ 

ʦʚʝʩ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʢʦʨʤʘʭ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʜʫ ʪʘʢʦʞ ʜʦʙʨʝ 

ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʦ ʞʘʨʢʦʛʦ ʢʣʽʤʘʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʜʥʦ ʘʤʘʨʘʥʪ, ʧʦʜʽʙʥʠʡ ʜʦ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʨʛʦ, ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ʨʦʩʣʠʥ ʽʟ ʉ4-ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʤ ʰʣʷʭʦʤ, 

ʟʜʘʪʥʠʤ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʪʘ ʚʠʩʦʢʠʭ [359, 360]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ ʧʦʢʘʟʘʣʠ, ɦ ʦ ʟʨʘʟʢʠ Amaranthus cruentus ʩʦʨʪʽʚ 

Mexicane ʪʘ New Mexico ʙʫʣʠ ʩʪʘʙʽʣʴʥʠʤʠ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ ʧʦʥʘʜ 2,7 ʪ ʥʘʩʽʥʥʷ ʥʘ ʛʝʢʪʘʨ, ʪʦʜʽ ʷʢ ɸmaranthus hypochondriacus 

ʩʦʨʪʠ ʇʦʤʘʨʘʥʯʝʚʠʡ ɻʽʛʘʥʪ ʽ ɹʫʨʛʫʥʜʩʴʢʠʡ ʤʘʣʠ ʚʠʱʠʡ ʚʤʽʩʪ ʦʣʽʾ, ʧʦʥʘʜ 5,7 % 

[357, 358]. 

ɺʘʞʣʠʚʠʤ ʚʠʜʦʤ ʻ A. caudatus L., ʷʢʠʡ ʢʫʣʴʪʠʚʫʶʪʴ ʚ ɸʥʜʘʭ ʇʝʨʫ, ɹʦʣʽʚʽʾ, 

ɽʢʚʘʜʦʨʽ ʪʘ ɸʨʛʝʥʪʠʥʽ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʤʘʣʠ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ: 14,6 % ʽ 

14,7 % ʜʣʷ ʩʦʨʪʽʚ ʉʝʥʪʝʥʘʨʽʦ ʽ ʆʩʢʘʨ ɹʣʘʥʢʦ ʚʽʜʧʦʚʽʜʥʦ. ɺʤʽʩʪ ʞʠʨʫ ʽ ʚʫʛʣʝʚʦʜʽʚ 

ʙʫʚ ʤʘʡʞʝ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʜʣʷ ʦʙʦʭ ʩʦʨʪʽʚ: 10,1 ʽ 10,2 % ʪʘ 82,8 ʽ 82,0 % 

ʚʽʜʧʦʚʽʜʥʦ [353]. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʙʽʨ ʚʠʜʫ A. hypochondriacus ̫ ʢ ʟʘʤʽʥʥʠʢʘ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʝʨʥʦʚʠʭ ʯʝʨʝʟ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʷʢ ʜʞʝʨʝʣʘ ʢʦʨʠʩʥʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ 
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ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʇʨʦʪʝʾʥ ʽ ʞʠʨ ʧʦʢʘʟʘʣʠ ʚʠʱʠʡ ʚʤʽʩʪ, ʥʽʞ ʫ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ, ʘʣʝ ʡ ʣʽʧʽʜʥʠʡ 

ʩʢʣʘʜ ʟʝʨʝʥ A. hypochondriacus ʚʨʘʞʘʻ ʩʚʦʻʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʢʦʨʠʩʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ [460]. 

ɸʤʘʨʘʥʪ ɸ. hypochondriacus ʩʪʽʡʢʠʡ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʪʦʤʫ ʡʦʛʦ 

ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʚ ʫʤʦʚʘʭ, ʜʝ ʪʨʘʜʠʮʽʡʥʽ ʢʫʣʴʪʫʨʠ ʥʝ ʨʦʩʪʫʪʴ, ʟʤʝʥʰʫʶʯʠ 

ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʦʣʦʥʫ ʚʦʜʫ [482]. ɸʤʘʨʘʥʪ ʨʦʩʪʝ ʫ 

ʧʦʤʽʨʥʠʭ ʽ ʪʨʦʧʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʽ ʤʘ ̒ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʘʛʨʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ, ʘ ʩʘʤʝ 

ʰʚʠʜʢʠʡ ʨʽʩʪ, ʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ [502]. 

ɺ ʫʤʦʚʘʭ ɯʨʘʥʫ ʚʠʚʯʘʣʠʩʷ ʩʦʨʪʠ ʚʠʜʫ Amaranthus hypochondriacus ʃʻʨʘ, 

ʂʽʤ, ʍʘʨʢʽʚʩʴʢʠʡ 1. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʦʨʪ ʃʻʨʘ ʬʦʨʤʫʻ ʚʠʱʠʡ ʫʨʦʞʘʡ ʚ 

ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʩʪʨʝʩʫ, ʘ ʩʦʨʪ ʂʽʤ - ʚ ʫʤʦʚʘʭ ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʫ ʚʽʜ ʧʦʩʫʭʠ. 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 - 15,94 %. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 35-37 ʪ/ʛʘ [247]. 

ɺ ʋʢʨʘʾʥʽ ʘʤʘʨʘʥʪ ʤʘʻ ʨʽʟʥʦʙʽʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʡʙʽʣʴʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʝʨʥʦʚʘ ʢʫʣʴʪʫʨʘ, ʘʣʝ ʻ ʪʘʢʦʞ ʩʦʨʪʠ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ, 

ʩʠʣʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [98]. ʉʪʘʥʦʤ ʥʘ 2021 ʨʽʢ ʫ 

ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 19 ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. ʈʦʟʰʠʨʝʥʥʶ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ 

ʙʫʜʝ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɿʥʘʯʥʠʡ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʢʦʥʘʥʦ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸɸʅ ʋʢʨʘʾʥʠ (ʉʪʝʨʭ, 

ʂʨʝʤʦʚʠʡ ʨʘʥʥʽʡ, ʂʘʨʤʽʥ), ɯʥʩʪʠʪʫʪʽ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ 

ʅɸɸʅ (ʃʝʛʽʥʴ, ɸʮʪʝʢ, ʆʨʭʽʜʝʷ, ʂʦʪʠʛʦʨʦʰʦʢ), ʍʘʨʢʽʚʩʴʢʦʤʫ ʅɸʋ ʽʤ. ɺ.ɺ. 

ɼʦʢʫʯʘʻʚʘ (ʋʣʴʪʨʘ, ʍʘʨʢʽʚʩʴʢʠʡ 1, ʅʘʜʽʷ, ʉʪʫʜʝʥʪʩʴʢʠʡ, ʉʝʤ, ʈʦʛʘʥʩʴʢʠʡ) [52].  

ʇʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʢʦʣʠʚʘʶʪʴʩʷ ʚ 

ʤʝʞʘʭ 6ï8 ʪ/ʛʘ. ʇʨʦʪʝ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 2,8ï3,5 ʪ/ʛʘ, 

ʘ ʯʘʩʪʦ ʱʝ ʥʠʞʯʦʶ [71, 74]. ʋ ʧʽʚʜʝʥʥʦʤʫ ʉʪʝʧʫ ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 

5,5ï8,7 ʮ/ʛʘ [128]. ʉʦʨʪ ɼʥʽʧʨʦʚʩʴʢʠʡ 1 ʚ ʫʤʦʚʘʭ ɽʨʘʩʪʽʚʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ 

ɯɿɻ ʅɸɸʅ (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣ.) ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʜʦʙʨʠʚ ʬʦʨʤʫʚʘʚ 
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ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 9,4-14,7 ʮ/ʛʘ [93]. ʋ ʂʘʥʘʜʽ ʫʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʝ 

ʜʦʩʷʛʘʣʘ ʥʘʚʽʪʴ 1 ʪ/ʛʘ [351]. ɿʘ ʜʘʥʠʤʠ ʇʝʣʝʭ ʃ., ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ 

ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʚ ʩʦʨʪ ɻʝʣʽʦʩ - 2,62 ʪ/ʛʘ, ʥʠʞʯʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ 

ʫ ʩʦʨʪʽʚ ʋʣʴʪʨʘ (2,25 ʪ/ʛʘ) ʪʘ ʃʻʨʘ (2,08 ʪ/ʛʘ) [473]. ɺ ʫʤʦʚʘʭ ʈʫʤʫʥʽʾ ʩʦʨʪʠ 

ʘʤʘʨʘʥʪʫ ʚʠʜʫ Amaranthus cruentus ʬʦʨʤʫʚʘʣʠ ʪʘʢʫ ʫʨʦʞʘʡʥʽʩʪʴ: ʩʦʨʪ ɿʦʣʦʪʠʡ 

ʚʝʣʝʪʝʥʴ - 2,65 ʪ/ʛʘ ʽ ʩʦʨʪ ɹʦʣʽʚʽʷ ï 2,38 ʪ/ʛʘ [556]. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʦʨʪʘʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʋʢʨʘʾʥʽ ʮʝ: ʍʘʨʢʽʚʩʴʢʠʡ 

1, ʃʻʨʘ, ʋʣʴʪʨʘ, ʉʝʤ, ʉʪʫʜʝʥʪʩʴʢʠʡ, ɻʝʣʽʦʩ [13, 66, 69, 115].  

ʉʦʨʪ ʋʣʴʪʨʘ (A.hybridus) ʨʘʡʦʥʦʚʘʥʠʡ ʜʣʷ ʉʪʝʧʦʚʦʾ, ʃʽʩʦʩʪʝʧʦʚʦʾ ʪʘ 

ʇʦʣʽʩʴʢʦʾ ʟʦʥ, ʤʘʻ ʫʨʦʞʘʡʥʽʩʪʴ 14 ʮ/ʛʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʝʨʥʘ. ʆʨʠʛʽʥʘʪʦʨʦʤ ʻ ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. 

ɼʦʢʫʯʘʻʚʘ, ʚʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʚ 1998 ʨʦʮʽ. ɼʣʷ ʮʴʦʛʦ ʩʦʨʪʫ ʚʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʧʝʨʝʙʫʚʘʥʥʷ 54,8 ʨʦʩʣʠʥ ʥʘ 1 ʤĮ. 

ʉʦʨʪ ʉʝʤ (A.hypochondriacus) ʪʘʢʦʞ ʨʘʡʦʥʦʚʘʥʠʡ ʜʣʷ ʚʩʽʭ ʟʦʥ ʋʢʨʘʾʥʠ, ʤʘʻ 

ʚʠʱʫ ʫʨʦʞʘʡʥʽʩʪʴ 25 ʮ/ʛʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. ɺʥʝʩʝʥʦ ʜʦ 

ʈʝʻʩʪʨʫ ʫ 2002 ʨʦʮʽ ʪʠʤ ʩʘʤʠʤ ʦʨʠʛʽʥʘʪʦʨʦʤ. 

ʉʦʨʪ ʃʝʨʘ (A.hypochondriacus) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʦʞʘʡʥʽʩʪʶ 22 ʮ/ʛʘ, 

ʪʘʢʦʞ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʪʘ ʨʘʡʦʥʦʚʘʥʠʡ ʜʣʷ ʚʩʽʭ ʟʦʥ ʋʢʨʘʾʥʠ. 

ɺʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʚ 2002 ʨʦʮʽ. ʆʨʠʛʽʥʘʪʦʨʦʤ ʻ ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1 (A.hypochondriacus), ʷʢʠʡ ʤʘʻ 

ʥʘʡʚʠʱʫ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ ʩʦʨʪʽʚ ʫʨʦʞʘʡʥʽʩʪʴ 50 ʮ/ʛʘ, ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʮʽʣʝʡ. ɺ ʫʤʦʚʘʭ ʧ̔ ʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʥʦʨʤʘ ʚʠʩʽʚʫ ʮʴʦʛʦ ʩʦʨʪʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 1,0-1,5 ʢʛ/ʛʘ [50]. ʆʨʠʛʽʥʘʪʦʨ - ʍʘʨʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. 

ʉʦʨʪ ʉʪʫʜʝʥʪʩʴʢʠʡ (A.hypochondriacus) ʨʘʡʦʥʦʚʘʥʠʡ ʣʠʰʝ ʜʣʷ 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ, ʤʘʻ ʫʨʦʞʘʡʥʽʩʪʴ 30 ʮ/ʛʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʝʨʥʘ. ɺʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʚ 2009 ʨʦʮʽ. ʆʨʠʛʽʥʘʪʦʨ - ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. 
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ʉʝʨʝʜ ʩʦʨʪʽʚ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʅʘʜʽʶ, ʈʦʛʘʥʩʴʢʠʡ ʪʘ ɺʦʛʥʷʥʫ 

ʢʫʣʶ (ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ), ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʈʝʻʩʪʨʫ ʚ 2000-2001 ʨʦʢʘʭ. 

ʉʦʨʪ ɸʮʪʝʢ ʤʘʻ ʫʨʦʞʘʡʥʽʩʪʴ 40 ʮ/ʛʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʝʨʥʘ, ʦʨʠʛʽʥʘʪʦʨʦʤ ʻ ɯʥʩʪʠʪʫʪ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. ɺʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʚ 1998 ʨʦʮʽ. 

ɼʣʷ ʩʠʣʦʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʩʦʨʪʠ ɸʪʣʘʥʪ, ʂʘʨʤʽʥ, ʂʨʝʤʦʚʠʡ 

ʨʘʥʥʽʡ ʪʘ ʉʪʝʨʭ ʟ ʫʨʦʞʘʡʥʽʩʪʶ 8 ʮ/ʛʘ. 

ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʘʨʝʘʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ, ʷʢʽ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʚ ʋʢʨʘʾʥʽ.  

ʊʘʙʣʠʮʷ 1.1  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʋʢʨʘʾʥʠ 

ʉʦʨʪ ɿʦʥʘ 

ʚʠʨʦʱʫ-

ʚʘʥʥʷ 

ɺʠʜ ʋʨʦʞʘʡ 

ʥʽʩʪʴ, 

ʮ/ʛʘ 

ɺʠʢʦʨʠ 

ʩʪʘʥʥ ̫

ʆʨʠʛʽ-

ʥʘʪʦʨ 

ɺʥʝʩʝʥʦ 

ʜʦ 

ʈʝʻʩʪʨʫ 

ʋʣʴʪʨʘ ʉ,ʃ,ʇ ɸ.hybridus 14 ʟʝʨʥʦ ʍɼɸʋ 1998 

ʉʝʤ ʉ,ʃ,ʇ ɸ.hypochondriacus 25 ʟʝʨʥʦ ʍɼɸʋ 2002 

ʃʻʨʘ ʉ,ʃ,ʇ ɸ.hypochondriacus 22 ʟʝʨʥʦ ʍɼɸʋ 2002 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʉ,ʃ,ʇ ɸ.hypochondriacus 50 ʣʽʢʫʚʘʣ. ʍɼɸʋ 2001 

ʉʪʫʜʝʥʪʩʴʢʠʡ ʃ ɸ.hypochondriacus 30 ʟʝʨʥʦ ʍɼɸʋ 2009 

ʅʘʜʽʷ ʉ,ʃ,ʇ ɸ. caudatus  ʦʟʝʣʝʥʝʥ ʍɼɸʋ 2000 

ʈʦʛʘʥʩʴʢʠʡ ʉ,ʃ,ʇ ɸ. caudatus  ʦʟʝʣʝʥʝʥ ʍɼɸʋ 2001 

ɺʦʛʥʷʥʘ ʢʫʣʷ ʉ,ʃ,ʇ A.mantegazzianus  ʦʟʝʣʝʥʝʥ ʍɼɸʋ 2000 

ɸʮʪʝʢ ʉ,ʃ,ʇ ɸ. cruentus 40 ʟʝʨʥʦ ɯʂʉɻʇ 1998 

ɸʪʣʘʥʪ ʃ,ʇ -  ʩʠʣʦʩ ɯʂʉɻʇ 1994 

ɾʘʡʚʽʨ ʉ,ʃ ɸ. caudatus 60 ʟʝʨʥʦ *ɹʦʪ.ʩʘʜ 2010 

ʂʘʨʤʽʥ ʃ,ʇ ɸ. caudatus 8 ʩʠʣʦʩ *ɹʦʪ.ʩʘʜ 2010 

ʂʨʝʤʦʚʠʡ 

ʨʘʥʥʽʡ 

ʇ ɸ. caudatus 9 ʩʠʣʦʩ *ɹʦʪ.ʩʘʜ 2010 

ʆʨʭʽʜʝʷ ʉ,ʃ - 40 ʟʝʨʥʦ *ɹʦʪ.ʩʘʜ 1999 

ʉʪʝʨʭ ʃ,ʇ A. paniculatusL. Ĭ 

A. caudatus L 

8 ʩʠʣʦʩ *ɹʦʪ.ʩʘʜ 2010 

ʈʫʰʥʠʯʦʢ ʉ,ʃ ɸ. caudatus 8 ʦʟʝʣʝʥ *ɹʦʪ.ʩʘʜ 2010 

ɻʝʣʽʦʩ ʉ,ʃ ɸ. cruentus 30 ʣʽʢʫʚʘʣ *ɹʦʪ.ʩʘʜ 2010 

*  ʅʘʮʽʦʥʘʣʴʥʠʡ ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ ʽʤ.ʄ.ʄ.ɻʨʠʰʢʘ 

 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʨʪʠ ʩʝʣʝʢʮʽʾ ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ: ɾʘʡʚʽʨ 

(A. caudatus) ʟ ʫʨʦʞʘʡʥʽʩʪʶ 60 ʮ/ʛʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, ʆʨʭʽʜʝʷ ʟ 
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ʫʨʦʞʘʡʥʽʩʪʶ 40 ʮ/ʛʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ (ʜʣʷ ʮʴʦʛʦ ʩʦʨʪʫ ʚʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʧʝʨʝʙʫʚʘʥʥʷ 44,7 ʨʦʩʣʠʥ ʥʘ ʤĮ), ʪʘ ɻʝʣʽʦʩ (A. cruentus) ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ 30 ʮ/ʛʘ ʜʣʷ ʣʽʢʫʚʘʣʴʥʠʭ. ʮʽʣʝʡ. 

ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʥʘʡʙ̔ʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʘ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ 

ʧʠʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʠ 

ʚʠʩʽʚʫ, ɦ ʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʪʝʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʮʴʦʛʦ 

ʝʣʝʤʝʥʪʫ ʪʝʭʥʦʣʦʛʽʾ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʦʨʤ ʚʠʩʽʚʫ 

ʘʤʘʨʘʥʪʫ ʷʢ ʫ ʚʘʛʦʚʦʤʫ ʚʠʤʽʨʽ (ʢʛ/ʛʘ), ʪʘʢ ʽ ʚ ʢʽʣʴʢʽʩʥʦʤʫ (ʤʣʥ/ʛʘ), ʧʨʠ ʮʴʦʤʫ 

ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʢʘʟʫʶʪʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʙʽʣʴʰ ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʫʩʪʦʪʫ ʧʦʩʽʚʫ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʻ 

ʨʦʟʫʤʽʥʥʷ ʧʦʢʘʟʥʠʢʘ ʢʨʠʪʠʯʥʦʾ ʛʫʩʪʦʪʠ, ʧʨʠ ʷʢʦʤʫ ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʨʦʩʣʠʥʘʤʠ ʚ ʧʦʩʽʚʽ ʩʪʘʻ ʽʩʪʦʪʥʦʶ, ʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʧʦʩʽʚʽ ʩʪʘʻ ʟʥʘʯʥʦ 

ʤʝʥʰʦʶ ʟʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 6,3 ʨʦʩʣʠʥ/ʤĮ [131]. ʎʷ ʚʝʣʠʯʠʥʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʨʦʧʫʩʢ ʧʨʦ 

ʥʝʦʙʭʽʜʥʩ̔ʪʴ ʪʦʯʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ ʤʽʞ ʛʫʩʪʦʪʦʶ ʧʦʩʽʚʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʂʦʛʫʪ ʉ. ɻ. ʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʪʠʤʘʣʴʥʦ ʁ ʻ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ 54,8 ʨʦʩʣʠʥʠ 

ʘʤʘʨʘʥʪʫ ʥʘ 1 ʤĮ ʜʣʷ ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ 44,7 ʨʦʩʣʠʥ ʥʘ ʤĮ ʜʣʷ ʩʦʨʪʫ ʆʨʭʽʜʝʷ [86, 

88]. ʎʽ ʜʘʥʽ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʦʨʪʦʩʧʝʮʠʬʽʯʥʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 

ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ ʘʤʘʨʘʥʪʫ ʟʘ 

ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʠʷʚʣʷʻ ʮʽʢʘʚʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʡʥʠʞʯʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʘʤʘʨʘʥʪʫ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʚʝʜʝʥʠʭ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʟʘ 

ʚʠʨʦʱʫʚʘʥʥ ̫ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʨʥʦ ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 
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ʥʠʟʴʢʘ ʥʦʨʤʘ 300 ʛ/ʛʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 37 ʥʘʩʽʥʠʥʘʤ ʥʘ 1ʤĮ ʟʘ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 

0,8 ʛ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʩʭʦʞʦʩʪʽ 85  %. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʟʝʣʝʥʫ 

ʤʘʩʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʝʱʦ ʚʠʱʘ ʥʦʨʤʘ 400 ʛ/ʛʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 50 ʥʘʩʽʥʠʥʘʤ ʥʘ 

1ʤĮ. ʆʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʨʠ ʪʘʢʠʭ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 

ʩʪʘʥʦʚʠʪʴ 10-25 ʨʦʩʣʠʥ ʥʘ 1ʤĮ [144]. 

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʙʽʣʴʰ ʨʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ 

ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘ ʟʥʘʯʥʦ ʤʝʥʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʣʠʰʝ 300 

ʛ/ʛʘ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʦʥʘʜ ʮʶ ʚʝʣʠʯʠʥʫ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʠʨʦʙʣʷʻ ʧʨʦ 

ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʩʘʤʝ ʥʠʟʴʢʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʜʣʷ ʜʝʷʢʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ɹʽʣʴʰ 

ʪʦʛʦ, ʥʦʨʤʘ ʚʠʩʽʚʫ 200 ʛ/ʛʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʥʽʞ 400 ʛ/ʛʘ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʥʮʝʧʮʽʶ ʧʨʦ ʧʝʨʝʚʘʛʠ ʟʨʽʜʞʝʥʠʭ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚ ʧʝʚʥʠʭ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ [108]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʡʥʠʞʯʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʜʝ ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤ 45 

ʩʤ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʩʴʦʛʦ 0,25 ʤʣʥ/ʛʘ [264]. ʎ ̔ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʫʥʽʢʘʣʴʥʽ 

ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʤʘʨʘʥʪʫ ʷʢ ʢʫʣʴʪʫʨʠ, ʟʜʘʪʥʦʾ ʜʦ ʚʠʩʦʢʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʥʠʟʴʢʽʡ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ. 

ɺ ʫʤʦʚʘʭ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʦʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʆʨʭʽʜʝʷ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,6 ï 1,2 ʢʛ/ʛʘ [83]. ʎʷ ʰʠʨʦʢʘ ʘʤʧʣʽʪʫʜʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʜʝʤʦʥʩʪʨʫʻ ʩʢʣʘʜʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʝʥʦʪʠʧʦʤ, ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ ʪʘ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʊʘʢʦʞ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ, ʜʝ 

ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘ ʚʠʩʽʚʫ 0,6 ʢʛ/ʛʘ ʟʘ ʩʽʚʙʠ 15 ʯʝʨʚʥʷ 

ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤ 70 ʩʤ. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʯʽʪʢʽ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʚʘʛʦʚʠʤʠ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ: ʟʘ ʚʠʩʽʚʫ 0,6 ʤʣʥ. ʥʘʩ./ʛʘ 

ʤʘʩʦʚʘ ʥʦʨʤʘ ʩʪʘʥʦʚʠʣʘ 1,8 ʢʛ/ʛʘ, ʟʘ 0,3 ʤʣʥ ʥʘʩ./ʛʘ ï 0,9 ʢʛ/ʛʘ, ʟʘ 0,2 ʤʣʥ ʥʘʩ./ʛʘ 

ï 0,6 ʢʛ/ʛʘ [341]. 
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ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʫ ʨʷʜʢʫ ʚʢʘʟʫʶʪʴ, ʱʦ ʥʘ 

1 ʤʝʪʨʽ ʜʦʚʞʠʥʠ ʨʷʜʢʘ ʜʦʮʽʣʴʥʦ ʟʘʣʠʰʘʪʠ 10-12 ʨʦʩʣʠʥ [50]. ʎʷ ʨʝʢʦʤʝʥʜʘʮʽʷ 

ʢʦʨʝʣʶʻ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʘ 1ʤ ʨʷʜʢʫ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʜʦ 10 ʨʦʩʣʠʥ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,0 ʤʣʥ/ʛʘ, ʘ ʜʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʘʡʢʨʘʱʝ ʤʘʪʠ 

100-150 ʪʠʩ ʨʦʩʣʠʥ ʥʘ ʛʘ [68, 69]. 

ʅʘʡʙʽʣʴʰ ʨʦʟʰʠʨʝʥʦʶ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʻ ʨʝʢʦʤʝʥʜʘʮʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʨʤʫ ʚʠʩʽʚʫ 1,0 ʤʣʥ/ʛʘ, ʷʢʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʥʘʫʢʦʚʮʽʚ. ʎʷ ʥʦʨʤʘ ʚʠʩʽʚʫ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʫʩʪʦʪʦʶ ʧʦʩʽʚʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ, 

ʧʨʠ ʯʦʤʫ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʘ 1 ʤ ʨʷʜʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʜʦ 10 ʨʦʩʣʠʥ, ʘ ʜʦ ʟʙʦʨʫ 

ʚʨʦʞʘʶ ʦʧʪʠʤʘʣʴʥʦ ʤʘʪʠ 100-150 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ ʛʘ [68, 69]. ʊʘʢʘ ʞ ʥʦʨʤʘ ʚʠʩʽʚʫ 

1,0 ʤʣʥ/ʛʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʽ ʚ ʽʥʰʠʭ ʥʝʟʘʣʝʞʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [71, 227]. 

ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʧʨʠ 

ʚʠʢʦʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʨʥʦ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʻ 0,9 ʢʛ/ʛʘ. ʋ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫʨʦʞʘʡ ʟʘ ʪʘʢʦʶ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 

ʧʝʨʝʚʠʱʫʚʘʚ ʙʽʣʴʰ ʟʨʽʜʞʝʥʽ ʧʦʩʽʚʠ ʥʘ 9,6-31,6 %, ʘ ʙʽʣʴʰ ʟʘʛʫʱʝʥʽ ʧʦʩʽʚʠ ï ʥʘ 

21,2-38,8 % [85, 86].  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ɼʫʜʢʦʶ ʄ.ɯ. ʫ ʇ̔ ʚʥʽʯʥʦʤʫ ʉʪʝʧʫ, 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʜʝʱʦ ʚʠʱʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚ ʦʙʣʘʩʪʽ 0,75; 1,0; 1,25 ʽ 1,50 ʢʛ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʯʽʪʢʦ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ 1,0 ʢʛ/ʛʘ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 1,77 ʪ/ʛʘ ʟʘ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 59,3 

ʨʦʩʣʠʥ/ʤĮ [74]. 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʝʱʦ ʚʠʱʫ ʥʦʨʤʫ ʚʠʩʽʚʫ 1,5 ʤʣʥ/ʛʘ ʜʣʷ 

ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ 60 ʩʤ [147]. ɼʣʷ ʫʤʦʚ ʇʽʚʜʝʥʥʦʾ ʋʢʨʘʾʥʠ ʥʦʨʤʘ ʚʠʩʽʚʫ ʜʣʷ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʥʘ ʨʽʚʥʽ 1,0-1,5 ʢʛ/ʛʘ [50], ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʝʛʽʦʥʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʤʽʩʮʝʚʠʭ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ɿʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʨʥʦ ʚ ʫʤʦʚʘʭ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ 

ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʟʥʘʯʥʦ ʚʠʱʽ ʥʦʨʤʠ ʚʠʩʽʚʫ - 2,25 ʤʣʥ. ʰʪ./ʛʘ 

ʩʭʦʞʦʛʦ ʥʘʩʽʥʥʷ ʟʘ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 60 ʩʤ [22, 48]. ʎʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʧʝʮʠʬʽʯʥʠʭ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ, ʱʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʪʘ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ, ʱʦ 

ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ. 

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʜ̔ʭ̔ʜ ʜʦ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʽʚ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʛʽʜʥʦ ʷʢʠʭ ʩʢʦʨʦʩʪʠʛʣʽ ʩʦʨʪʠ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 1,8 - 2,4 ʪ/ʛʘ ʜʦʮʽʣʴʥʦ ʚʠʨʦʱʫʚʘʪʠ ʷʢ 

ʰʠʨʦʢʦʨʷʜʥʠʤ ʪʘʢ ʽ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 2 ʢʛ/ʛʘ, ʪʦʜʽ ʷʢ ʜʣʷ 

ʚʠʩʦʢʦʨʦʩʣʠʭ ʩʦʨʪʽʚ ʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ 2,2 - 2,9 ʪ/ʛʘ ʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ 

ʻ ʰʠʨʦʢʦʨʷʜʥʠʡ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 1 ʢʛ/ʛʘ. ɿʘ ʩʽʚʙʠ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 2 ʢʛ/ʛʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʬʦʨʤʫʚʘʣʦʩʴ 29,0- 

35,0 ʨʦʩʣʠʥ/ʤĮ, ʪʦʜʽ ʷʢ ʟʘ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʪʘ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ 1 ʢʛ/ʛʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʙʫʣʦ 17,0-20,0 ʨʦʩʣʠʥ/ʤĮ [264]. 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʩʷʛʘʶʪʴ 2,5 ʢʛ/ʛʘ 

[536]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʷʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʦʨʤ ʚʠʩʽʚʫ ʧʦʢʘʟʫʶʪʴ ʩʢʣʘʜʥʽ ʪʘ ʽʥʦʜʽ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʘʤʘʨʘʥʪʫ. ɿʦʢʨʝʤʘ, ʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ 62,5 ʰʪ/ʤĮ ʽ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ ʛʫʩʪʦʪʠ 111 ʰʪ/ʤĮ [388], ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʽʩʥʫʚʘʥʥʷ ʦʧʪʠʤʫʤʫ ʛʫʩʪʦʪʠ, ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʧʦʩʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. 

ɿʝʨʥʦʚʠʡ ʘʤʘʨʘʥʪ ʜʝʤʦʥʩʪʨʫʻ ʦʧʪʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʟʘ 

ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ 60 ʨʦʩʣʠʥ ʥʘ ʤĮ [454]. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ 

ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 60000 ʥʘ 1 ʛʘ [454], ʱʦ ʚʽʜʧʦʚʽʜʘʻ 6 ʨʦʩʣʠʥʘʤ ʥʘ ʤĮ. 

ɺ ʫʤʦʚʘʭ ʈʫʤʫʥʽʾ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʢʘʨʪʠʥʫ 

ʟʘʣʝʞʥʦʩʪʽ ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʚʢʣʶʯʘʣʠ 12 ʨʽʟʥʦʚʠʜʽʚ ʚʠʜʽʚ: A. cruentus ʽ A. hypochondriacus, ʩʝʨʝʜʥʷ ʩʚʽʞʘ 

ʙʽʦʤʘʩʘ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʣʘ 332,38 ʮ/ʛʘ ʟʘ ʱʽʣʴʥʦʩʪʽ 70 000 ʨʦʩʣʠʥ/ʛʘ ʪʘ 390,82 

ʮ/ʛʘ ʟʘ ʛʫʩʪʦʪʠ 100 000 ʨʦʩʣʠʥ/ʛʘ. ʊʦʜʽ ʷʢ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʢʣʘʣʘ 36,533 ʮ/ʛʘ 
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ʜʣʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʱʽʣʴʥʦʩʪʽ ʪʘ 40,235 ʮ/ʛʘ ʜʣʷ ʜʨʫʛʦʛʦ [415]. ʆʜʥʘʢ ʽʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʦʤʫ ʞ ʨʝʛʽʦʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʩʪʘʥʦʚʠʣʘ 70000 

ʪʘ 100000 ʨʦʩʣʠʥ ʥʘ 1 ʛʝʢʪʘʨʽ [499]. 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʨʦʟʜʽʣʽ 2,8 -3,2 ʪ/ʛʘ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʛʫʩʪʦʪʠ 30 ï 60 

ʨʦʩʣʠʥ/ʤĮ [308], ʱʦ ʟʥʦʚʫ ʞ ʪʘʢʠ ʧʽʜʪʚʝʨʜʞʫʻ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʧʦʤʽʨʥʦʾ ʛʫʩʪʦʪʠ 

ʧʦʩʽʚʫ. ʇʨʦʪʝ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦ ʚʠʱʠʭ ʛʫʩʪʦʪ, 

ʟʦʢʨʝʤʘ ʥʘʡʙʽʣʴʰʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘ ʛʫʩʪʦʪʠ 140 ʨ/ʤĮ [273, 479]. 

ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʚʽʜ 17 ʜʦ 140 ʰʪ/ʤĮ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʜʣʷ ʩʦʨʪʫ ɸʥʥʘ ʚʽʜ 1197 ʜʦ 8447 ʢʛ/ʛʘ, ʘ ʜʣʷ ʩʦʨʪʫ ɸʤʘʨ ï ʚʜ̔ 

982 ʜʦ 6685 ʢʛ/ʛʘ [273, 479]. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʦʧʪʠʤʽʟʘʮʽʾ ʫʨʦʞʘʡʥʦʩʪʽ ʯʝʨʝʟ ʨʝʛʫʣʶʚʘʥʥʷ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʪʘʢʦʛʦ ʚʧʣʠʚʫ. 

ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʢʦʣʠ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʝ ʚʧʣʠʚʘʣʘ 

ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʟʝʨʥʘ ʟʘ ʚʠʚʯʝʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟ ʛʫʩʪʦʪʦʶ 8, 17, 35 

ʨʦʩʣʠʥ/ʤĮ. ʋʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʚ ʤʝʞʘʭ 2,2 ʪ/ʛʘ ï 3,0 ʪ/ʛʘ ʽ ʟʤʽʥʶʚʘʣʘʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʫ, ʘ ʥʝ ʚʽʜ ʛʫʩʪʦʪʠ [353].  

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʩʦʨʪʽʚ ʚʢʘʟʫʶʪʴ, ʱʦ ʩʦʨʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʝʨʘ, ɻʝʣʽʦʩ, ʉʝʤ, ʉʪʫʜʝʥʪʩʴʢʠʡ ʩʦʨʪ ʚʠʩʽʚʘʶʪʴ ʟ ʛʫʩʪʦʪʦʶ 10-

15 ʰʪʫʢ ʥʘ ʦʜʠʥ ʤʝʪʨ ʜʦʚʞʠʥʠ ʨʷʜʢʘ, ʪʦʜʽ ʷʢ ʜʣʷ ʥʠʟʴʢʦʨʦʩʣʦʛʦ ʩʦʨʪʫ ʋʣʴʪʨʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʱʘ ʛʫʩʪʦʪʘ ï 20 ʥʘʩʽʥʠʥ ʥʘ ʤʝʪʨ ʨʷʜʢʘ [50]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʩʦʨʪʽʚ ʚ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ 

ʋʢʨʘʾʥʠ. ɺʠʚʯʘʣʘʩʴ ʟʘʣʝʞʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʜʚʦʭ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ʃʝʨʘ 

ʚʽʜ ʨʽʟʥʠʭ ʥʦʨʤ ʚʠʩʽʚʫ: 90; 120; 150; 180 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ 1 ʛʘ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 150 

ʪʠʩ.ʰʪ/ʛʘ: ʫ ʩʦʨʪʫ ʃ̒ʨʘ ʩʪʘʥʦʚʠʣʘ 3,34 ʪ/ʛʘ, ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 - 3,06 ʪ/ʛʘ. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʘʜʽʥʥʷ 

ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ [92]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʚʘ ʚʠʜʠ 

Amaranthus cruentus (ʩʦʨʪ ɸʤʘʨ,) ʪʘ Amaranthus hypochondriacus (ʩʦʨʪ Aʥʥa), 
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ʙʫʣʠ ʚʠʩʽʷʥʽ ʚ ʢʽʣʴʢʦʩʪʽ 17, 35, 70 ʪʘ 140 ʨʦʩʣʠʥ ʤ2 ʟ ʤʽʞʨʷʜʜʷʤ 30 ʩʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʘʣʠ ʚʧʣʠʚ ʩʦʨʪʫ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, ʩʝʨʝʜʥʷ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʜʣʷ ʩʦʨʪʫ 

ɸʤʘʨ ʩʪʘʥʦʚʠʣʘ 0,61 ʛ ʽ ʜʣʷ ʩʦʨʪʫ ɸʥʥʘ ʩʪʘʥʦʚʠʣʘ 0,65 ʛ, ʘʣʝ ʩʦʨʪ ʽʩʪʦʪʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʨʦʩʣʠʥ ʟʤʝʥʰʠʣʦ ʤʘʩʫ 

ʪʠʩʷʯʽ ʥʘʩʽʥʠʥ, ʽ ʚ ʦʙʦʭ ʩʦʨʪʽʚ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʙʫʣʦ ʥʘʡʙʽʣʴʰʘ ʟʘ 17 ʨʦʩʣʠʥ ʥʘ 

ʤ2 [479]. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʜʝʨʞʘʥʦ ʪʘʢʦʞ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɼʚʘ 

ʛʝʥʦʪʠʧʠ Amaranthus cruentus ʽ Amaranthus hypochondriacus ʚʠʚʯʘʣʠʩʷ ʟ 

ʛʫʩʪʦʪʦʶ 17, 35, 70, 140 ʨʦʩʣʠʥ/ʤ2 ʟʘ ʤʽʞʨʷʜʜ ̫30 ʩʤ. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʦʪʨʠʤʘʥʘ ʟʘ ʛʫʩʪʦʪʠ 140 ʨʦʩʣʠʥ/ʤ2 [273]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʉʭʽʜʥʽʡ ɸʚʩʪʨʽʾ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʧʦʩʽʚʽʚ ʘʜʘʧʪʦʚʘʥʠʭ ʟʝʨʥʦʚʠʭ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ. ʉʦʨʪʠ Neuer 

Typ, Mittlerer Typ ( A. hypochondriacus ) ʽ Amar ( A. cruentus ) ʚʠʚʯʘʣʠʩʷ ʟʘ ʛʫʩʪʦʪ 

8, 17 ʽ 35 ʨʦʩʣʠʥ/ʤ2. ʋʨʦʞʘʡʥʽʩʪʴ ʟʘ ʨʫʯʥʦʛʦ ʟʙʠʨʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 2200 ʜʦ 3000 

ʢʛ/ʛʘ. ɼʦʩʣʽʜʞʫʚʘʥʥʽ ʚʠʜʠ ʘʤʘʨʘʥʪʫ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (0,55ï

1,04 ʛ), ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʾ ʚʽʜ ʩʽʚʙʠ ʜʦ ʟʙʠʨʘʥʥʷ (97ï130 ʜʥʽʚ). ʗʢʽʩʪʴ ʟʝʨʥʘ 

ʙʫʣʘ ʚ ʪʘʢʠʭ ʜ̔ʘʧʘʟʦʥʘʭ: ʩʠʨʠʡ ʧʨʦʪʝʾʥ 15,2ï18,6 %, ʩʠʨʠʡ ʞʠʨ 5,4ï8,6 %, ʚʤʽʩʪ 

ʢʣʽʪʢʦʚʠʥʠ 3,5-4,2 %, ʟʦʣʠ 2,7-3,2 %, ʚʫʛʣʝʚʦʜʽʚ 66,7-72,7 %. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʛʫʩʪʦʪʘ ʧʦʩʽʚʫ ʥʝ ʚʧʣʠʥʫʣʘ ʥʽ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʥʽ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ [353]. 

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʣʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ Amaranthus 

hypochondriacus L. ʩʦʨʪʫ Mercado. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (1,97 ʪ/ʛʘ) ʦʜʝʨʞʘʣʠ ʟʘ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N120ʈ40ʂ20 ʽ ʟʘ ʛʫʩʪʦʪʠ 260 417 ʨʦʩʣʠʥ/ʛʘ 

[493]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʚ ɯʨʘʥʽ, ʩʝʨʝʜ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ 

ʛʫʩʪʦʪʠ: 6,6, 8,3 ʽ 11,0 ʨʦʩʣʠʥ/ʤ2, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ 6,6 ʨʦʩʣʠʥ/ʤ2 ʟʘʙʝʟʧʝʯʠʣʘ 

ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ï 1,17 ʪ/ʛʘ [434]. ʊʘʢʽ ʜʘʥʽ, ʦʜʝʨʞʘʥʽ ʚ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʟʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 60000 ʥʘ 

1 ʛʘ [272, 454]. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 2025 ʨʦʢʫ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʜʣʷ ʩʪʘʣʠʭ ʩʠʩʪʝʤ 

ʟʝʤʣʝʨʦʙʩʪʚʘ [543]. 

ʆʪʞʝ, ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʦʜʥʦʟʥʘʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʦʧʪʠʤʘʣʴʥʫ 

ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ. ɹʘʛʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʘʣʠ ʨʽʟʥʽ, ʯʘʩʦʤ 
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ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʥʦʨʤ ʚʠʩʽʚʫ ʘʤʘʨʘʥʪʫʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʧʠʪʘʥʥʷʤ, 

ʱʦ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʬʘʢʪʦʨʽʚ: ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ. 

 

ɺʧʣʠʚ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʪʘ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ 

ʆʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʥʦʨʤʦʶ ʚʠʩʽʚʫ, ʘ ʡ ʧʣʦʱʝʶ ʞʠʚʣʝʥʥʷ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. ʇʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ, 

ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʽ ʚʽʜʩʪʘʥʴ ʚ ʨʷʜʢʫ ʤʽʞ ʨʦʩʣʠʥʘʤʠ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ 

ʩʚʽʪʣʦʚʠʡ, ʧʦʚʽʪʨʷʥʠʡ, ʚʦʜʥʠʡ ʪʘ ʧʦʞʠʚʥʽ ʨʝʞʠʤʠ ʘʛʨʦʮʝʥʦʟʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ɿʤʽʥʶʶʯʠ ʩʪʨʫʢʪʫʨʫ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʤʦʞʥʘ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ 

ʤʽʞʨʷʜʴ ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʰʝ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʩʧʨʠʷʻ ʰʚʠʜʰʦʤʫ 

ʟʤʠʢʘʥʥʶ ʚ ʨʷʜʢʘʭ, ʢʨʘʱʦʤʫ ʟʘʪʽʥʝʥʥʶ ˇʨʫʥʪʫ, ʟʤʝʥʰʝʥʥʶ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʦʣʦʛʠ ʪʘ ʧʨʠʛʥʽʯʝʥʥʶ ʙʫʨ'ʷʥʽʚ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʰʠʨʦʢʽ ʤʽʞʨʷʜʜʷ ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ 

ʨʦʟʚʠʚʘʪʠʩʷ ʦʢʨʝʤʠʤ ʨʦʩʣʠʥʘʤ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʘ ʪʘʢʦʞ ʩʧʨʦʱʫʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʽ ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʢʠ. 

ʇʨʦʚʝʜʝʥʽ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ ʢʦʥʢʨʝʪʥʫ ʟʦʥʫ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʋʤʦʚʠ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʽʤ 

ʟʚʦʣʦʞʝʥʥʷʤ, ʣʝʛʢʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤʠ ʟʘ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʘʤʠ, 

ʦʙʫʤʦʚʣʶʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʩʽʚʙʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʠʭ Patel K.I. ʽ ʽʥ. [470], ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʟʘ ʨʷʜʢʦʚʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 



63 
 

ʘʤʘʨʘʥʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʩʝʨʝʜʥʴʦʛʦ ʪʠʧʫ ʚ ʫʤʦʚʘʭ 

ɻʫʜʞʘʨʘʪʫ (ɯʥʜʽʷ), ʜʝ ʨʷʜʢʦʚʘ ʩʽʚʙʘ ʽʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 25 ʩʤ ʩʧʨʠʷʣʘ 

ʧʽʜʚʠʱʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʘ ʚ ʥʠʞʥʴʦʤʫ ʷʨʫʩʽ, ʟʙʽʣʴʰʝʥʥʶ 

ʤʘʩʠ ʨʦʩʣʠʥ ʪʘ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ. ɸʚʪʦʨʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʟʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ ʽ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʤʦʞʥʘ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ [470]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ Casini P. ʽ Biancofiore G. [307], ʧʨʦʚʝʜʝʥʠʭ ʫ ʎʝʥʪʨʘʣʴʥʽʡ 

ɯʪʘʣʽʾ, ʟʘʟʥʘʯʝʥʦ, ʱʦ ʤʽʞʨʷʜʜʷ ʟ ʰʠʨʠʥʦʶ 18 ʩʤ ʻ ʟʥʘʯʥʦ ʧʨʦʜʫʢʪʠʚʥʽʰʠʤ, ʥʽʞ 

60 ʩʤ, ʷʢ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʪʘʢ ʽ ʟʘ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. ɸʚʪʦʨʠ ʚʢʘʟʫʶʪʴ, 

ʱʦ ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʽʨ, 

ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʱʦʜʦ ʙʫʨ'ʷʥʽʚ ʥʘ ʨʘʥʥʽʭ 

ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ. ʇʨʦʪʝ ʯʝʨʝʟ ʥʘʜʤʽʨʥʫ ʟʘʛʫʱʝʥʽʩʪʴ ʤʦʞʣʠʚʝ ʧʦʛʽʨʰʝʥʥʷ 

ʧʨʦʚʽʪʨʶʚʘʥʦʩʪʽ ʧʦʩʽʚʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ. 

ɺʯʝʥʽ Rotich AN, Gweyi-Onyango JP ʪʘ Korir NK [497], ʜʦʩʣʽʜʞʫʶʯʠ ʝʬʝʢʪʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʂʝʥʽʾ, ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʭʝʤʫ 15Ĭ15 

ʩʤ. ʊʘʢʘ ʢʚʘʜʨʘʪʥʦ-ʛʥʽʟʜʦʚʘ ʩʽʚʙʘ ʜʦʟʚʦʣʷʣʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢ ʦʧʪʠʤʘʣʴʥʫ ʧʣʦʱʫ 

ʞʠʚʣʝʥʥʷ ʜʣʷ ʨʦʩʣʠʥ, ʪʘʢ ʽ ʟʨʫʯʥʽʩʪʴ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ. ɺʦʜʥʦʯʘʩ, ʫ 

ʅʽʛʝʨʽʾ, ʟʘ ʜʘʥʠʤʠ Olofintoye JAT, Adeniyi HA ʪʘ Olagorite AA [455], ʩʝʨʝʜ ʩʭʝʤ 

30Ĭ50 ʩʤ, 40Ĭ50 ʩʤ ʪʘ 50Ĭ50 ʩʤ, ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (ʜʦ 3,4 ʪ/ʛʘ) ʩʬʦʨʤʫʚʘʣʠ 

ʨʦʩʣʠʥʠ A. cruentus ʟʘ ʩʭʝʤʦʶ ʧʦʩʽʚʫ 40Ĭ50 ʩʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʦʧʪʠʤʘʣʴʥʫ 

ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʪʘ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ. 

ɼʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʤʝʥʰʘ ʛʫʩʪʦʪʘ ʟʘʙʝʟʧʝʯʠʣʘ ʙʽʣʴʰʫ ʤʘʩʫ 1000 

ʥʘʩʽʥʠʥ ʽ ʨʦʟʚʠʪʦʢ ʙʽʣʴʰ ʨʦʟʛʘʣʫʞʝʥʠʭ ʧʘʛʦʥʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ 

ʚʨʦʞʘʡ. 

ʋ ʧʽʚʜʝʥʥʦʤʫ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ɻʫʩʻʚ ʄ.ɻ. ʪʘ ɺʦʡʪʘʰʝʥʢʦ ɼ.ʇ. [48] 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʠʩʽʚ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʨʥʦ ʟ ʥʦʨʤʦʶ 2,25 ʤʣʥ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ/ʛʘ ʪʘ ʤʽʞʨʷʜʜʷʤʠ 60 ʩʤ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʚʘʚ ʜʦʙʨʠʡ 

ʨʦʟʚʠʪʦʢ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʢʦʥʢʫʨʫʚʘʥʥʽ. Pelech L. [473] 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʚʘʛʠ ʰʠʨʦʢʦʨʷʜʥʦʾ ʩʽʚʙʠ. ɺ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʟʘ 

ʤʽʞʨʷʜʜʷ 70 ʩʤ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ ʜʘʚʘʣʠ ʚʨʦʞʘʡʥʽʩʪʴ 2,08ï2,62 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʟʘ 
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ʚʫʟʴʢʦʨʷʜʥʦ ʾʩʽʚʙʽ (15 ʩʤ) ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ï 1,43ï1,60 ʪ/ʛʘ. 

ɸʥʘʣʦʛʽʯʥʦ, ʟʘ ʜʘʥʠʤʠ Dmytryeva OF [340], ʰʠʨʦʢʦʨʷʜʥʠʡ ʩʧʦʩʽʙ ʩʽʚʙʠ 

ʟʘʙʝʟʧʝʯʠʚ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʪʘ ʤʝʥʰʫ ʟʘʣʝʞʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʚʽʜ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ. 

ʆʜʥʘʢ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ Nurse RE, Obeid K. ʪʘ Page ER [447], ʚ ʫʤʦʚʘʭ ʂʘʥʘʜʠ 

ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʥʫʣʘ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʧʨʦʪʝ ʰʠʨʰʽ 

ʤʽʞʨʷʜʜʷ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʚʘʣʠ ʙʦʨʦʪʴʙʫ ʟ ʙʫʨ'ʷʥʘʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ. 

ɼʦʩʠʪʴ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ɻʫʜʢʦʚʩʴʢʘ ʅ.ɹ., ɻʦʧʮʽʡ ʊ.ɯ. [46], 

ɼʫʜʢʘ ʄ.ɯ. [72], ʄʽʰʠʥ ʉ.ʄ.,ʂʦʛʫʪ ʉ.ɻ., ʂʦʛʫʪ ɯ.ʄ. [131], ʉʘʨʘʪʦʚʩʴʢʠʡ ʃ.ɯ., 

ɺʘʱʝʥʢʦ ʊ.ɻ., ʂʘʟʘʷʥ ɺ.ɺ. [264], Skwaryğo-Bednarz B., Krzepiğko A. [532], ɿʫʻʚʘ 

ɭ.ɸ. [264], ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʨʥʦ 

ʦʧʪʠʤʘʣʴʥʦʶ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʻ 45 ʩʤ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢ 

ʚʠʩʦʢʫ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ, ʪʘʢ ʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ. ɿʦʢʨʝʤʘ, 

ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʤʝ ʟʘ ʰʠʨʦʢʦʨʷʜʥʦʾ 

ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤ 45 ʩʤ [72]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʂʦʛʫʪʘ ʉ.ɻ. [86] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʦʢʦʨʷʜʥʘ ʩʽʚʙʘ ʟ 

ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʥʘ 18,0   % ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʋʣʴʪʨʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʚʦʩʪʨʽʯʢʦʚʦʶ ʩʭʝʤʦʶ. ɸʥʘʣʦʛʽʯʥʦ, ɹʻʭʢʽʮʴʢʠʡ ʖ.ʉ., ɸʥʪʦʥʽʚ ʉ.ʌ., 

ʈʫʜʥʠʮʴʢʠʡ ɹ.ʆ. [9] ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʩʽʚʙʘ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʩʧʨʠʷʻ ʚʠʱʽʡ 

ʥʘʩʽʥʥʻʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ ʜʦ 60ï90 ʩʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʟʽʤʢʥʫʪʽʩʪʴ ʧʦʩʽʚʽʚ ʽ 

ʙʽʣʴʰʫ ʚʠʪʨʘʪʫ ʚʦʣʦʛʦʩʪʽ. 

ʐʝʣʝʩʪ ɺ.ʂ., ʇʽʜʧʘʣʽʡ ɯ.ʌ., ɹʝʨʥʘʜʩʴʢʠʡ ɯ.ɺ. [227] ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʥʘʡʙʽʣʴʘh ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʘʤʘʨʘʥʪʫ ʚʦʣʦʪʠʩʪʦʛʦ ʜʦʩʷʛʘʣʘʩʷ ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 45 ʩʤ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,0 

ʢʛ/ʛʘ. 

ɿʛʽʜʥʦ ʟ ʤʦʥʦʛʨʘʬʽʻʶ çɸʤʘʨʘʥʪ: ʩʝʣʝʢʮʽʷ, ʛʝʥʝʪʠʢʘ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʨʦʱʫʚʘʥʥʷè ʘʚʪʦʨʽʚ ɻʦʧʮʽʡ ʊ. ɯ., ɺʦʨʦʥʢʦʚ ʄ. ʌ., ɹʦʙʨʦ ʄ. ɸ. ʪʘ ʽʥ [29], 

ʥʘʡʚʠʱʫ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʽʭ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ 
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ʘʤʘʨʘʥʪʫ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʩʭʝʤʘ 45Ĭ10 ʩʤ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘ 10,7ï26,0 % ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʭʝʤʦʶ 15Ĭ10 ʩʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʪʘʢʦʞ ɼʫʜʢʘ ʄ.ɯ. 

[72], ʷʢʠʡ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʟʘ ʦʜʥʘʢʦʚʦ ʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʤʽʥʘ ʣʠʰʝ ʩʧʦʩʦʙʫ 

ʨʦʟʤʽʱʝʥʥʷ (ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ) ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʟʤʽʥʫ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ: ʚʽʜ 100 % 

ʟʘ ʨʷʜʢʦʚʦʛʦ ʩʧʦʩʦʙʫ, ʜʦ 111,7 % ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ 45 ʩʤ ʽ ʣʠʰʝ 90,5 % ʟʘ 

ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ 70 ʩʤ. 

ʇʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʙʫʣʘ ʨʽʟʥʦʶ: ʟʘ ʨʷʜʢʦʚʦ ʾʩʽʚʙʠ (15 ʩʤ) ï 

ʚʽʜ 29 ʜʦ 35 ʨʦʩʣʠʥ/ʤĮ, ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 45 ʩʤ ï ʚʽʜ 17 ʜʦ 20 ʨʦʩʣʠʥ/ʤĮ. 

ɺʦʜʥʦʯʘʩ, ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʩʘʤʝ ʟʘ ʤʽʞʨʷʜʜʷʤ 45 

ʩʤ (17,8 ʛ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʫ ʨʝʘʣʽʟʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ 

ʟʘ ʫʤʦʚ ʟʤʝʥʰʝʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʪʠʩʢʫ. ɼʣʷ ʚʠʩʦʢʦʨʦʩʣʠʭ ʩʦʨʪʽʚ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʦʨʷʜʥʠʡ ʩʧʦʩʽʙ ʩʽʚʙʠ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 1 ʢʛ/ʛʘ, ʪʦʜʽ ʷʢ 

ʩʢʦʨʦʩʪʠʛʣʽ ʩʦʨʪʠ ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʷʢ ʚʫʟʴʢʦʨʷʜʥʠʡ, ʪʘʢ ʽ ʰʠʨʦʢʦʨʷʜʥʠʡ 

ʩʧʦʩʦʙʠ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ ʜʦ 2 ʢʛ/ʛʘ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 0,65ï0,83 ʛ, ʧʨʠʯʦʤʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʽʣʴʰʝ 

ʟʫʤʦʚʣʝʥʠʡ ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʦʨʪʫ, ʥʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ 

[264]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɼʫʜʢʘ ʄ. ɯ., ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ 

ʩʽʚʙʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʰʠʨʦʢʦʨʷʜʥʠʡ (45 ʩʤ) ʧʦʩʽʚ. ʇʦʨʽʚʥʷʥʦ ʜʦ 

ʩʫʮʽʣʴʥʦʛʦ ʨʷʜʢʦʚʦʛʦ (15 ʩʤ) ʽ ʰʠʨʦʢʦʨʷʜʥʦʛʦ (70 ʩʤ) ʧʦʩʽʚʽʚ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʚʦʣʦʪʠʩʪʦʛʦ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 28,9 ʽ 9,9   % [72]. 

ʋ ʜʦʩʣʽʜʥʠʢʽʚ ʻ ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʽʷʪʠ ʤʽʣʢʦ ʽ ʦʧʪʠʤʘʣʴʥʘ 

ʛʣʠʙʠʥʘ ʩʽʚʙʠ ʩʪʘʥʦʚʠʪʴ 1 ʩʤ [258]. ʈʦʩʣʠʥʠ ʚʠʜʫ Amaranthus cruentus L. ʟʽʡʰʣʠ 

ʰʚʠʜʰʝ ʽ ʙʫʣʠ ʫʨʦʞʘʡʥʽʰʠʤʠ ʟʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘ 1 ʩʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ 2 

ʩʤ [521]. 

ɻʣʠʙʠʥʘ ʩʽʚʙʠ ʚʧʣʠʚʘʻ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥʠ. 

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʘʤʘʨʘʥʪʫ ʤʘʻ ʫʥʽʢʘʣʴʥʫ ʙʫʜʦʚʫ. ʌʦʨʤʫʻʪʴʩʷ ʜʚʘ ʚʠʜʠ ʢʦʨʝʥʽʚ: 

ʤʠʯʢʫʚʘʪʠʡ, ʱʦ ʚʙʠʨʘʻ ʚʦʣʦʛʫ ʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ ʪʘ ʩʪʨʠʞʥʝʚʠʡ, ʷʢʠʡ 

ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʜʦ 7-ʤʠ ʤʝʪʨʦʚʦʾ ʛʣʠʙʠʥʠ. ʎʝ ʦʜʥʝ ʟ ʧʦʷʩʥʝʥʴ ʥʘʜʟʚʠʯʘʡʥʦ 
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ʚʠʩʦʢʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʏʘʩʪʢʘ ʩʪʨʠʞʥʝʚʦʛʦ ʢʦʨʝʥʷ ʧʨʠ ʮʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʢʦʨʝʥʽ ɯ-ʛʦ 

ʧʦʨʷʜʢʫ ï 18ï20 %, ɯɯ-ʛʦ ʧʦʨʷʜʢʫ ï 30ï32 %. ɹʦʢʦʚʽ ʢʦʨʽʥʮʽ ʨʦʟʭʦʜʷʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚ ʙʦʢʠ ʥʘ 20ï25 ʩʤ, ʨʽʜʰʝ ï ʜʦ 60 ʩʤ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 25ï40 ʩʤ [50, 96]. 

ɻʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʘ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ. ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʥʘʡʙʽʣʴʰʫ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ 65,3 %, ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 1993ï1995 ʨʨ., ʤʘʣʦ ʥʘʩʽʥʥʷ ʚʠʩʽʷʥʝ ʥʘ ʛʣʠʙʠʥʫ 2 ʩʤ. ɿʙʽʣʴʰʝʥʥʷ 

ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ 4 ʜʦ 8 ʩʤ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʥʘ 5,0ï48,0 %. ɿ ʛʣʠʙʠʥʠ 10 ʩʤ ʩʭʦʜʠ ʘʤʘʨʘʥʪʫ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʣʠʰʝ ʫ 

3,7ï5,3 % ʥʘʩʽʥʥʷ [9, 72]. 

ʆʧʪʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʧʽʜ ʯʘʩ ʩʽʚʙʠ ʤʦʞʝ 

ʙʫʪʠ ʥʘʚʽʪʴ 0,5 ʩʤ. ɸʣʝ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ ʟʘ 

ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 4,0 ʩʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘ ʫʤʦʚ ʧʝʨʝʩʠʭʘʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ [86]. ʗʢʱʦ ˇʨʫʥʪ ʧʨʦʛʨʽʚʩʷ ʜʦ 14 Áʉ ʽ ʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʚʦʣʦʛʠ ʚ ʡʦʛʦ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ, ʤʦʞʥʘ ʩʽʷʪʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 2 ʩʤ [71]. ɺ ʫʤʦʚʘʭ 

ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʘʤʘʨʘʥʪ ʚʦʣʦʪʠʩʪʠʡ ʦʧʪʠʤʘʣʴʥʦ ʚʠʩʽʚʘʪʠ ʥʘ ʛʣʠʙʠʥʫ 

2 ʩʤ ʧʦʯʠʥʘʶʯʠ ʟ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ [72]. 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʘʣʘ ʚʽʜ ʛʣʠʙʠʥʠ ʡʦʛʦ ʟʘʛʦʨʪʘʥʥʷ 

ʽ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ɿʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ 3 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ (A. 

cruentus, A. hybridus, A. hypochondriacus) ʚʦʥʘ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 62-

67  %. ɿʘ ʤʽʣʢʽʰʦʾ ʩʽʚʙʠ ʥʘ 1 ʩʤ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 55-58 %, ʘ ʧʨʠ ʩʽʚʙʽ ʥʘ 6 ʩʤ ʙʫʣʘ 

ʥʘʡʥʠʞʯʦʶ ï 42-48 % [29, 41, 306]. ʆʧʪʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʻ 3 ʩʤ, ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʠʢʦʥʘʥʥʷʤ ʜʦʧʦʩʽʚʥʦʛʦ ʽ ʧʽʩʣʷʧʦʩʽʚʥʦʛʦ 

ʫʱʽʣʴʥʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʧʽʩʣʷʧʦʩʽʚʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʩʢʦʨʦʯʫʻ ʧʦʷʚʫ ʩʭʦʜʽʚ ʥʘ 4ï

5 ʜʥʽʚ, ʧʽʜʚʠʱʫʻ ʩʭʦʞʽʩʪʴ ʥʘ 22ï26 % ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʫ [29, 470, 497]. 

ʆʪʞʝ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʽ ʛʣʠʙʠʥʠ ʩʽʚʙʠ 

ʘʤʘʨʘʥʪʫ ʚʠʤʘʛʘʻ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʫʨʦʞʘʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʾʭ 
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ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ 

ʟʘʭʽʜʥʦʛʦ ʋʢʨʘʾʥʠ. 

ɺʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʉʪʨʦʢʠ ʩʽʚʙʠ ʜʣʷ ʘʤʘʨʘʥʪʫ ʻ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʚʦʻʯʘʩʥʝ ʦʜʝʨʞʘʥʥʷ ʩʭʦʜʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʡʦʛʦ ʥʘ ʟʝʨʥʦ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʟʘ ʩʽʚʙʠ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʯʠʥʥʠʢʠ ʜʣʷ ʩʚʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʡʚʠʱʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʧʣʦʣʶʙʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ 

ʦʜʝʨʞʘʥʥʷ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ˇʨʫʥʪ ʤʘʻ ʧʨʦʛʨʽʪʠʩʷ ʜʦ 8ï10Áʉ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʥʘʜ 10Áʉ ʩʭʦʜʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘ 8ï9-ʡ ʜʝʥʴ [104]. ʄʽʞʥʘʨʦʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʽ ʜʘʥʽ. ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʢʘʥʘʜʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʪʴ 18-24 ÁC 

(65-75ÁF) [581]. ɸʤʝʨʠʢʘʥʩʴʢʽ ʬʘʭʽʚʮʽ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʩʽʚʘʪʠ ʢʫʣɹʪʫʨʫ 

ʥʘʧʨʠʢʽʥʮʽ ʪʨʘʚʥʷ ʘʙʦ ʥʘ ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʜʦʩʷʛʘʻ 

ʧʨʠʥʘʡʤʥʽ 65ÁF (18ÁC) [258, 350, 362, 458]. 

ʉʽʚʙʘ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʢʦʨʦʯʫʻ ʧʝʨʽʦʜ ʩʽʚʙʘ-ʩʭʦʜʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ, ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʨʘʥʥʽʤʠ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ [26]. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʘʥʠʤʠ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʦʧʪʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʩʽʚʙʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʩʝʨʝʜʠʥʘ 

ʪʨʘʚʥʷ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʛʫʩʪʦʪʦʶ 30-40 ʨʦʩʣʠʥ ʥʘ ʤĮ [307]. 

ʆʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʧʨʠʧʘʜʘʶʪʴ ʥʘ 20-25 ʢʚʽʪʥʷ. ɿʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ 

ʧʨʦʨʦʩʪʘʣʦ ʧʦʚʽʣʴʥʽʰʝ, ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʴ ʪʘʢʦʞ ʟʘ ʩʽʚʙʠ ʫ ʧʽʟʥʽʰʽ 

ʩʪʨʦʢʠ [110]. 

ɼʝʪʘʣʴʥʽʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʚ 

ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 20-30 ʢʚʽʪʥʷ [175]. 
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ɺ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʦʧʪʠʤʘʣʴʥʠʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʨʦʚʝʜʝʥʥʷ ʩʽʚʙʠ ʚ 1ï2-ʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ, ʪʦʙʪʦ ʧʨʠ ʩʪʘʣʦʤʫ ʧʨʦʛʨʽʚʘʥʥʽ ˇʨʫʥʪʫ 

ʚʠʱʝ 12 [29]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʘʤʘʨʘʥʪ ʟʘʙʝʟʧʝʯʫʚʘʚ ʥʘʡʙʽʣʴʰʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʨʠ ʜʨʫʛʦʤʫ ʩʪʨʦʢʫ ʩʽʚʙʠ ʪʘ ʰʠʨʦʢʦʨʷʜʥʦʤʫ ʩʧʦʩʦʙʽ ï 4,9 ʪ/ʛʘ ʩʦʨʪ 

ʋʣʴʪʨʘ ʪʘ 5,1 ʪ/ʛʘ ï ʩʦʨʪ ʉʪʫʜʝʥʪʩʴʢʠʡ [46]. 

ɼʣʷ ʫʤʦʚ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʜʦʩʣʽʜʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʦʚʦʜʠʪʠ 

ʩʽʚʙʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 18ï20Áʉ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0ï10 ʩʤ, ʱʦ ʧʨʠʧʘʜʘʻ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʥʘ ʩʝʨʝʜʠʥʫ ʪʨʘʚʥʷ [24, 107]. ʋ ʧʽʟʥʽʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [100] ʜʣʷ ʫʤʦʚ 

ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʜʝʱʦ ʩʢʦʨʦʯʫʶʪʴ ʧʝʨʽʦʜ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʽʚʙʠ ï ʟ 

ʩʝʨʝʜʠʥʠ ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʜʦ ʩʝʨʝʜʠʥʠ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʪʨʘʚʥʷ. 

ɼʣʷ ʫʤʦʚ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʪʝʞ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʢʽʥʝʮʴ 

ʢʚʽʪʥʷ. ʉʽʶʪʴ ʚʧʨʦʜʦʚʞ ʪʨʘʚʥʷ. ʋ ʭʦʣʦʜʥʦʤʫ ˇʨʫʥʪʽ ʧʨʦʨʦʩʪʘʻ ʚʧʨʦʜʦʚʞ 10ï15 

ʜʽʙ, ʟʘ ʩʽʚʙʠ ʫ ʯʝʨʚʥʽ ʩʭʦʜʠʪʴ ʟʘ 3ï5 ʜʽʙ [104]. 

ʅʘ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʘʭ ʉʘʨʥʝʥʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʈʽʚʥʝʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ ʪʝʞ ʩʢʣʘʜʘʣʠʩʴ ʟʘ 

ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ 15 ʪʨʘʚʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 400ï500 ʮ/ʛʘ [25]. 

ɺ ʫʤʦʚʘʭ ɯʪʘʣʽʾ ʚʠʚʯʘʣʠʩʴ ʪʨʠ ʩʪʨʦʢʠ ʩʽʚʙʠ: 27 ʙʝʨʝʟʥʷ, 20 ʢʚʽʪʥʷ ʪʘ 4 

ʯʝʨʚʥʷ. ɺʠʱʘ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʟʘ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʟʘ ʩʫʤʠ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 

ʚʝʛʝʪʘʮʽʶ 2100-2300 Áʉ [307]. ɼʦʩʣʽʜʞʝʥʥʷ Casini P. ʽ Biancofiore G. ʪʘʢʦʞ 

ʧʦʢʘʟʘʣʠ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʦʞʠʚʥʦʾ ʷʢʦʩʪʽ ʚʠʜʚ̔ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʛʦ ʢʣʽʤʘʪʫ [306]. ɺ 

ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʄʘʨʚ-ɼʘʰʪʽ, (ɯʨʘʥ) ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʪʨʦʢʽʚ 

ʩʽʚʙʠ ʪʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʫ 2013 ʨʦʮʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʣʴʦʚʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ. ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʪʘʢʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ: 6,6, 8,3 ʽ 11,0 ʨʦʩʣʠʥ/ʤ2; ʽ ʩʪʨʦʢʽʚ ʩʽʚʙʠ: 22 ʯʝʨʚʥʷ, 6 ʣʠʧʥʷ ʽ 21 ʣʠʧʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʨʦʢ ʩʽʚʙʠ ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʤʘʣʠ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ ʥʘ ʨʦʩʣʠʥʽ, ʜʽʘʤʝʪʨ ʩʪʝʙʣʘ, ʩʫʭʫ ʚʘʛʫ ʣʠʩʪʷ, 

ʩʫʭʫ ʚʘʛʫ ʩʪʝʙʣʘ, ʚʨʦʞʘʡʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ ʪʘ ʽʥʜʝʢʩ ʧʣʦʱʽ ʣʠʩʪʷ. 

ʅʘʡʚʠʱʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ 11,7 ʪ/ʛʘ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʟʘ ʛʫʩʪʦʪʠ 6,6 
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ʨʦʩʣʠʥ/ʤ2 ʽ ʜʘʪʠ ʩʽʚʙʠ 6 ʣʠʧʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʟʥʠʞʫʚʘʣʘʩʷ ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ ʪʝʨʤʽʥʽʚ ʩʽʚʙʠ ʟ 6 ʧʦ 21 ʣʠʧʥʷ ʽ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʟ 6,6 ʜʦ 11 ʨʦʩʣʠʥ/ʤ2 [434]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʂʘʥʘʜʠ ʚ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʆʥʪʘʨʽʦ ʢʨʘʱʠʤʠ ʻ 

ʨʘʥʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, ʟ ʩʝʨʝʜʠʥʠ ʪʨʘʚʥʷ ʜʦ ʢʽʥʮʷ ʯʝʨʚʥʷ [447]. 

ɺ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ ʋʣʴʪʨʘ ʤʦʞʥʘ ʚʠʩʽʚʘʪʠ 

ʜʦ 15 ʣʠʧʥʷ, ʚʽʥ ʜʦʩʪʠʛʘʻ ʫ ʞʦʚʪʥʽ, ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʜʦ 3,5 ʪ/ʛʘ [247]. ʋ ʩʝʨʝʜʥʽʡ 

ʩʤʫʟʽ (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʽ) ʚʠʩʽʚʘʪʠ ʘʤʘʨʘʥʪ ʧʽʩʣʷʞʥʠʚʥʦ 

ʥʘ ʟʝʨʥʦ ʤʦʞʥʘ ʜʦ 20 ʣʠʧʥʷ. ɹʣʠʞʯʝ ʜʦ ʧʽʚʥʦʯʽ ï ʜʦ 15 ʣʠʧʥʷ, ʘ ʥʘ ʢʨʘʡʥʽʡ 

ʧʽʚʥʦʯʽ ʋʢʨʘʾʥʠ ï ʜʦ 10 ʣʠʧʥʷ. ʋ 2021 ʨʦʮʽ ʧʦʩʽʚʠ ʧʽʩʣʷ 19 ʣʠʧʥʷ ʥʘ 

ɾʠʪʦʤʠʨʱʠʥʽ ʥʝ ʩʬʦʨʤʫʚʘʣʠ ʥʘʩʽʥʥʷ ʯʝʨʝʟ ʥʠʟʴʢʫ ʩʫʤʫ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʨʘʥʥʽ 

ʧʨʠʤʦʨʦʟʢʠ [104]. ʋ ʧʝʨʰʠʡ ʩʪʨʦʢ ʩʽʚʙʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʷʚʠʚʩʷ 

ʙʽʣʴʰʠʤ, ʥʽʞ ʫ ʧʽʟʥʽ ʩʪʨʦʢʠ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ [43]. 

ɭ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʽʷʪʠ ʱʝ ʧʽʟʥʽʰʝ ʫ ʪʨʘʚʥʽ-ʯʝʨʚʥʽ, ʢʦʣʠ ˇʨʫʥʪ 

ʧʨʦʛʨʽʚʘʻʪʴʩʷ ʜʦ 14ï18 Áʉ [66]. ʂʨʘʱʝ ʩʽʷʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ 12ï16 Áʉ [50]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʥʘ ʦʩʫʰʝʥʠʭ ʟʝʤʣʷʭ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 

ʧʝʨʰʫ ʜʝʢʘʜʫ ʪʨʘʚʥʷ [234]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʦʢʠ ʧʦʩʽʚʫ ʚʧʣʠʚʘʣʠ ʥʘ ʜʠʥʘʤʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚ ʣʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ [43]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʯʠ 

ʩʪʨʦʢʠ ʩʽʚʙʠ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ 

ʘʤʘʨʘʥʪʫ ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʚʘʨʽʶʶʪʴ ʚʽʜ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ 

ʜʦ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʪʨʘʚʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʪʘ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʞʣʠʚʽʩʪʴ ʜʦʪʨʠʤʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʪʘ 

ʨʦʟʨʦʙʣʷʪʠ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ 
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ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ. ʇʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʤʘʡʞʝ ʚʩʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, ʦʩʦʙʣʠʚʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

 

1.4 ʉʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʘʛʨʦʮʝʥʦʟʫ ʘʤʘʨʘʥʪʫ 

ɸʤʘʨʘʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʤʘʡʙʫʪʥʴʦʛʦ, 

ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʜʝʷʢʠʭ ʘʢʪʫʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʝ ʻ ʯʘʩʪʠʥʦʶ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ [253]. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʥʦʚʠʭ, ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʢʫʣʴʪʫʨ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʪʘʢʠʤ 

ʥʝʙʘʞʘʥʠʤ ʷʚʠʱʝʤ ʷʢ ʧʨʦʥʠʢʥʝʥʥʷ ʮʠʭ ʨʦʩʣʠʥ ʫ ʧʨʠʨʦʜʥʽ ʮʝʥʦʟʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ ʪʘ ʨʦʟʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʱʠʨʠʮʽ, ʧʦʰʠʨʝʥʽ ʚ 

ʋʢʨʘʾʥʽ, ʤʘʶʪʴ ʪʝʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘʩʽʥʥʷ. ʃʠʰʝ 4 ʚʠʜʠ (A. paniculatus, A. 

caudatus, A. hypochondriacus, A. mantegazzianus) ʤʘʶʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʽ 

ʢʦʣʴʦʨʽʚ ï ʚʽʜ ʪʝʤʥʠʭ ʜʦ ʩʚʽʪʣʠʭ. ʆʢʨʽʤ ʟʦʚʥʽʰʥʽʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʩʽʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʘʢʦʞ ʽ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʠʞʠʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ ʨʦʜʫ Amaranthus ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʮʽʣʴʥʠʤ ʻ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʽʟ ʩʚʽʪʣʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʧʨʠ ʦʩʠʧʘʥʥʽ ʥʘʩʽʥʥʷ 

ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʧʨʦʙʣʝʤʠ ʟ ʧʘʜʘʣʠʮʝʶ [6]. ʉʚʽʪʣʝ ʥʘʩʽʥʥʷ ʥʘʚʝʩʥʽ ʥʝ ʜʘʻ ʩʭʦʜʽʚ, ʱʦ 

ʻ ʚʘʞʣʠʚʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʠ ʚʠʙʦʨʽ ʩʦʨʪʽʚ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʯʦʨʥʝ ʥʘʩʽʥʥʷ ʙʽʣʴʰ ʚʣʘʩʪʠʚʝ ʜʣʷ 

ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʜʠʢʠʭ ʚʠʜʽʚ, ʘ ʩʚʽʪʣʝ - ʜʣʷ ʜʦʙʨʝ ʦʢʫʣʴʪʫʨʝʥʠʭ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ [573]. ʐʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʚʦʢʘʮʽʡʥʠʭ ʧʦʩʽʚʽʚ ʧʽʜ ʟʠʤʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ ʯʦʨʥʦʥʘʩʽʥʥʽ ʬʦʨʤʠ ʘʤʘʨʘʥʪʫ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ 

ʧʘʜʘʣʠʮʶ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʦʥʘʩʽʥʥʠʭ ʬʦʨʤ 

ʘʤʘʨʘʥʪʫ ʙʝʟ ʧʦʙʦʶʚʘʥʴ ʟʘ ʫʪʚʦʨʝʥʥʷ ʧʘʜʘʣʠʮʽ [209]. 

ɺʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʩʪʚʦʨʶʻ ʜʚʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʟ ʘʛʨʦʪʝʭʥʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ. ʇʦ-ʧʝʨʰʝ, ʚʪʨʘʪʠ ʜʨʽʙʥʦʛʦ ʥʘʩʽʥʥʷ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ ʻ ʟʥʘʯʥʠʤʠ 

ʽ ʧʘʜʘʣʠʮʷ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʟʘʙʫʨ'ʷʥʶʚʘʪʠ ʧʦʩʽʚʠ ʥʘʩʪʫʧʥʠʭ ʢʫʣʴʪʫʨ ʚ ʩʽʚʦʟʤʽʥʽ, 
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ʩʪʚʦʨʶʶʯʠ ʜʦʜʘʪʢʦʚʽ ʧʨʦʙʣʝʤʠ ʚ ʩʠʩʪʝʤʽ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʇʦ-ʜʨʫʛʝ, ʘʤʘʨʘʥʪ ʨʦʩʪʝ 

ʧʦʚʽʣʴʥʦ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ ʽ, ʦʪʞʝ, ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʫʨ'ʷʥʘʤʠ, 

ʱʦ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ɸʤʘʨʘʥʪ ʤʘʻ ʜʨʽʙʥʽ ʩʣʘʙʦ ʢʦʥʢʫʨʫʶʯʽ ʩʭʦʜʠ, ʪʦʤʫ ʜʫʞʝ ʧʨʠʛʥʽʯʫʻʪʴʩʷ 

ʙʫʨ'ʷʥʘʤʠ. ʅʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʚʦʥʠ ʟʘʚʜʘʶʪʴ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʘʤʘʨʘʥʪʫ ï ʚ 

ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʇʽʩʣʷ ʬʘʟʠ ʰʝʩʪʠ ʣʠʩʪʢʽʚ ʚ ʘʤʘʨʘʥʪʫ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʩʪʝ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʪʦʤʫ ʨʽʩʪ ʫ ʚʠʩʦʪʫ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘʣʝ 

ʢʦʥʢʫʨʝʥʪʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ [11]. 

ʋ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʤʘʡʞʝ ʥʝ ʚʠʚʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʗʢʱʦ ʘʤʘʨʘʥʪ, ʟʘ ʽʩʥʫʶʯʠʭ ʥʝʚʝʣʠʢʠʭ 

ʧʣʦʱ ʧʦʩʽʚʫ, ʤʘʡʞʝ ʥʝ ʫʨʘʞʫʻʪʴʩʷ ʭʚʦʨʦʙʘʤʠ, ʪʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʘ ʙʫʨ'ʷʥʘʤʠ ʽ 

ʰʢʽʜʥʠʢʘʤʠ ʻ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ. 

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʧʝʨʝʚʘʞʥʦ, 

ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ [50]. ɹʦʨʦʪʴʙʘ ʟ ʙʫʨ'ʷʥʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʚʝʨʭʥʝʚʠʭ 

ʦʙʨʦʙʽʪʢʽʚ ʧʝʨʝʜ ʩʽʚʙʦʶ, ʙʦʨʦʥʫʚʘʥʥʷ, ʤʽʞʨʷʜʥʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ, ʨʫʯʥʦʛʦ 

ʧʨʦʧʦʣʶʚʘʥʥʷ [13; 19]. ʄʝʥʰʘ ʟʘʙʫʨ'ʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʟʘ ʷʢʽʩʥʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʯʦʪʠʨʠʨʘʟʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʧʽʩʣʷ ʩʽʚʙʠ [361]. 

ʗʢʽʩʥʠʡ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʪʘ ʜʚʦ-ʪʨʠʨʘʟʦʚʝ ʨʦʟʧʫʰʝʥʥʷ ʤʽʞʨʷʜʴ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (3,35 ʪ/ʛʘ), ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʨʙʽʮʠʜʽʚ 

(2,49 ʪ/ʛʘ) [332], ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘ 

ʫʤʦʚʠ ʾʭ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʑʦʡʥʦ ʜʦʙʨʝ ʧʦʟʥʘʯʘʪʴʩʷ ʨʷʜʢʠ ʩʭʦʜʽʚ, ʩʣʽʜ 

ʧʨʦʚʝʩʪʠ ʧʝʨʰʠʡ ʦʙʨʦʙʽʪʦʢ ʤʽʞʨʷʜʴ ʥʘ ʛʣʠʙʠʥʫ 3-4 ʩʤ ʧʝʨʝʚʘʞʥʦ 

ʧʣʦʩʢʦʨʽʞʫʯʠʤʠ ʙʨʠʪʚʘʤʠ. ɼʨʫʛʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ʟʜʽʡʩʥʶʶʪʴ ʯʝʨʝʟ 12-

16 ʜʥʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʩʪʨʽʣʴʯʘʩʪʽ ʣʘʧʠ-ʧʽʜʛʦʨʪʘʣʴʥʠʢʠ. ɻʣʠʙʠʥʘ 

ʦʙʨʦʙʽʪʢʫ ï 5-6 ʩʤ. ʋ ʨʷʜʢʘʭ ʫʪʚʦʨʠʪʴʩʷ ʛʨʝʙʽʥʴ ʟʘʚʚʠʰʢʠ 6-7 ʩʤ ʽ ʟʘʚʰʠʨʰʢʠ 

20-22 ʩʤ, ʱʦ ʧʨʠʩʠʧʘʻ ʙʫʨ'ʷʥʠ [263]. ʅʘ ʨʘʥʥʽʭ ʬʘʟʘʭ ʘʤʘʨʘʥʪ ʧʦʚʽʣʴʥʦ ʨʦʩʪʝ, 

ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʦʧʦʣʦʢ ʚʽʜ ʙʫʨ'ʷʥʽʚ, ʱʦ ʽʩʪʦʪʥʦ 

ʟʙʽʣʴʰʫʻ ʟʘʪʨʘʪʠ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʫ 2018 ʪʘ 2019 ʨʦʢʘʭ ʫ ʎʝʥʪʨʘʣʴʥʽʡ ɯʪʘʣʽʾ 

ʟ ʧʦʨʽʚʥʷʥʥʷ ʜʝʷʢʠʭ ʤʝʭʘʥʽʯʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʥʘ 
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ʟʝʨʥʦʚʦʤʫ ʘʤʘʨʘʥʪʽ (Amaranthus cruentus L.) ʧʦʢʘʟʘʣʠ, ʱʦ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ 

ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ̔  ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ ʜʣʷ ʣʝʛʰʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɸʤʘʨʘʥʪ ʤʦʞʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʟ ʬʘʟʠ 10 ʣʠʩʪʢʽʚ 

(40 ʜʥʽʚ ʧʽʩʣʷ ʩʭʦʜʽʚ) [307]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʇʦʣʴʱʽ, ʜʦʩʣʽʜʥʠʢʠ Deryğo S. ʽ Chudzik L. 

ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʢʫʣʴʪʫʨʥʦʛʦ ʘʤʘʨʘʥʪʫ (Amaranthus hypochondriacus L.). ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʝʷʢʽ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ ʤʽʣʢʠʡ ʽ ʜʠʩʢʦʚʠʡ ʦʙʨʦʙʽʪʦʢ, ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʚʨʦʞʘʡ ʪʘ ʩʧʨʠʷʪʠ ʟʙʝʨʝʞʝʥʥʶ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ [332]. 

ʇʦʣʴʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʧʨʦʚʝʜʝʥʽ David O. Ojo ʚ ɯʙʘʜʘʥʽ (ʅʽʛʝʨʽʷ), ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʧʨʦʧʦʣʶʚʘʥʥʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʫ 

ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ (Amaranthus cruentus L.), ʧʦʢʘʟʘʣʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ ʚʠʨʦʱʫʚʘʥʥʷ. ɼʚʦʨʘʟʦʚʝ ʧʨʦʧʦʣʶʚʘʥʥʷ ʯʝʨʝʟ 2 ʪʘ 

5 ʪʠʞʥʽʚ ʧʽʩʣʷ ʩʽʚʙʠ ʙʫʣʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥ, ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʷ ʪʘ ʩʚʽʞʦʾ ʤʘʩʠ ʩʪʝʙʝʣ; ʪʨʠʨʘʟʦʚʝ ʧʨʦʧʦʣʶʚʘʥʥʷ ʯʝʨʝʟ 2, 

5 ʪʘ 8 ʪʠʞʥʽ ʧʽʩʣʷ ʩʽʚʙʠ ʙʫʣʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʭʦʾ ʤʘʩʠ ʩʪʝʙʝʣ ʪʘ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ; ʪʦʜʽ ʷʢ ʯʦʪʠʨʠʨʘʟʦʚʝ ʧʨʦʧʦʣʶʚʘʥʥʷ ʧʨʠ 2, 5, 8 ʪʘ 11 ʪʠʞʥʽ 

ʧʽʩʣʷ ʩʽʚʙʠ ʙʫʣʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚ ʟʝʨʥʽ [451]. 

ɺ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ Pandey R. N. ʽ Yadav R. K. ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ ʥʘ ʨʽʩʪ ʽ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ (Amaranthus 

hypochondriacus L.) ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʾ ɯʥʜʽʾ (ʌʘʡʟʘʙʘʜ, ʋʪʪʘʨ ʇʨʘʜʝʰ). 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʚ ʧʦʨʽʚʥʷʥʥʷ ʨʫʯʥʦʛʦ ʧʨʦʧʦʣʶʚʘʥʥʷ, ʤʽʞʨʷʜʥʦʾ 

ʢʫʣʴʪʠʚʘʮʽʾ, ʤʫʣʴʯʫʚʘʥʥʷ ʪʘ ʚʘʨʽʘʥʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ. ʅʘʡʚʠʱʽ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʽ ʙʽʦʤʘʩʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʜʚʦʨʘʟʦʚʦʛʦ ʨʫʯʥʦʛʦ 

ʧʨoʧoʣʁ ʚʘʥʥʷ (ʥʘ 20-ʡ ʪʘ 40-ʡ ʜʥʽ ʧʽʩʣʷ ʩʽʚʙʠ) ʟ ʤʽʞʨʷʜʥʠʤ ʨʦʟʧʫʰʫʚʘʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʛʝʨʙʽʮʠʜʽʚ ʜʣʷ ʘʤʘʨʘʥʪʫ [465]. 

ʅʘ ʜʫʞʝ ʟʘʩʤʽʯʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ 

ʟʘʭʠʩʪʫ [263]. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ 

ʥʘ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ [477]. ʗʢ ʚʢʘʟʫʶʪʴ Casini ʈ. ʽ ʽʥ., ʥʘ ʜʘʥʠʡ ʯʘʩ ʛʝʨʙʽʮʠʜʠ ʜʣʷ 
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ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʚ ɭʚʨʦʧʽ, ʉʐɸ ʪʘ ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ, ʱʦ 

ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ [307]. 

ʄʘʡʞʝ ʥʝʤʘʻ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʪʽʡʢʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʦ ʛʝʨʙʽʮʠʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʤʘʨʘʥʪ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʧʨʦʪʠ 

ʰʠʨʦʢʦʣʠʩʪʠʭ ʙʫʨ'ʷʥʽʚ. ɿ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʘʤʘʨʘʥʪ ʧʝʨʝʥʦʩʠʚ ʣʠʰʝ ʜʽʶʯʽ 

ʨʝʯʦʚʠʥʠ ʢʣʦʤʘʟʦʥ, ʢʣʦʧʽʨʘʣʽʜ, ʬʝʥʤʝʜʠʬʘʤ ʽ ʪʨʠʬʣʫʩʫʣʴʬʫʨʦʥ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʢʣʦʤʘʟʦʥʫ ʫ ʨʘʥʥʽʡ ʧʽʩʣʷʩʭʦʜʦʚʽʡ ʬʘʟʽ ʟʘʤʽʩʪʴ ʜʦʩʭʦʜʦʚʦʾ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʧʦʚʥʫ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʥʘʚʽʪʴ ʧʨʠ ʥʘʡʚʠʱʠʭ ʜʦʟʘʭ. ʇʽʩʣʷʩʭʦʜʦʚʽ ʛʝʨʙʽʮʠʜʠ 

ʬʝʥʤʝʜʠʬʘʤ ʽ ʪʨʠʬʣʫʩʫʣʴʬʫʨʦʥ ʟʘʚʜʘʚʘʣʠ ʤʝʥʰʝ ʰʢʦʜʠ ʢʫʣʴʪʫʨʘʤ ʥʘ ʩʪʘʜʽʾ 4-

6 ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʜʽʻʶ 2-4 ʣʠʩʪʢʽʚ, ʪʦʜʽ ʷʢ ʢʣʦʧʽʨʘʣʽʜ ʙʫʚ ʩʝʣʝʢʪʠʚʥʠʤ ʥʘ 

ʦʙʦʭ ʩʪʘʜʽʷʭ ʨʦʩʪʫ [393]. ʇʨʦ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʣʦʧʽʨʘʣʽʜʫ ʚʢʘʟʫʶʪʴ ʪʘʢʦʞ ʽʥʰʽ 

ʜʦʩʣʽʜʥʠʢʠ [330]. 

ɭ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʛʝʨʙʽʮʠʜʠ, ʱʦ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʮʫʢʨʦʚʦʤʫ ʙʫʨʷʢʫ: ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ, ɼʫʘʣ ɻʦʣʜ, 

ʂʘʨʽʙʫ, ʇʽʨʘʤʽʥ ʊʫʨʙʦ, ʌʨʦʥʪʴʻʨ ʆʧʪʽʤʘ, ʌʶʟʽʣʘʜ ʌʦʨʪʝ, ɸʨʘʤʦ 45 [19, 75]. 

ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʙʫʨ'ʷʥʘʤʠ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ ʦʢʩʠʬʣʫʦʨʬʝʥ ʟ ʨʦʟʨʘʭʫʥʢʫ 50 ʛ/ʛʘ 

[518, 552]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʫʯʥʝ ʧʨʦʧʦʣʶʚʘʥʥʷ, ʘʙʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʟ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʦʢʩʠʬʣʫʦʨʬʝʥ (50 ʛ/ʛʘ) ʽ 

ʬʝʥʦʢʩʠʧʨʦʧ-ʝʪʠʣ (50 ʛ/ʛʘ) [311]. 

ʇʨʦʪʝ, ʻ ʨʷʜ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ ʨʦʜʫ Amaranthus ʜʦ 

ʢʽʣʴʢʦʭ ʢʣʘʩʽʚ ʛʝʨʙʽʮʠʜʽʚ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʥʠʢʠ Braz G. B. P. ʽ Takano H. K. 

ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʤʝʭʘʥʽʟʤʘʭ ʤʥʦʞʠʥʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʜʽʚ Amaranthus ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ, ʪʘ 

ʘʥʘʣʽʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʽ ʢʦʤʙʽʥʘʮʽʡ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ [300]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Wang, X., ʽ ʽʥ. ʚʠʚʯʝʥʦ ʥʘʩʣʽʜʢʠ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʝʨʙʽʮʠʜʫ ʬʦʤʝʩʘʬʝʥ ʜʣʷ ʙʫʨ'ʷʥʽʚ, ʟʦʢʨʝʤʘ Amaranthus retroflexus L. (ʱʠʨʠʮʷ 

ʟʚʠʯʘʡʥʘ), ʥʘ ʧʦʣʷʭ ʫ ʂʠʪʘʾ [579]. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ Beiermann, C.W. ʽ ʽʥ., ʚ ʫʤʦʚʘʭ ʉʐɸ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʙʨʦʙʢʘ ʧʽʩʣʷʩʭʦʜʦʚʦ ʽʤʘʟʘʤʦʢʩ + ʙʝʥʪʘʟʦʥ ʟʘʙʝʟʧʝʯʠʣʘ ʧʦʛʘʥʠʡ 

ʢʦʥʪʨʦʣʴ Amaranthus Palmer ʽ ʥʝ ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʙʽʦʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤ ʢʦʥʪʨʦʣʝʤ. ɼʘʥʽ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨ 

ʘʮʝʪʦʣʘʢʪʘʪʩʠʥʪʘʟʠ (ALS) ʪʘ ʛʣʽʬʦʩʘʪ-ʨʝʟʠʩʪʝʥʪʥʠʡ (GR) Amaranthus Palmer 

ʙʫʣʠ ʧ̔ʜʪʚʝʨʜʞʝʥʽ ʚ ʅʝʙʨʘʩʮʽ ʪʘ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʚ ʢʽʣʴʢʦʭ ʦʢʨʫʛʘʭ [286]. 

Desai L. J. ʜʦʩʣʽʜʠʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʨ'ʷʥʘʤʠ ʫ 

ʧʦʩʽʚʘʭ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ (Amaranthus hypochondriacus L.) ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ 

Sardarkrushinagar Dantiwada Agricultural University (ʉʘʨʜʘʨʢʨʫʰʽʥʘʛʘʨ-

ɼʘʥʪʽʚʘʜʘ, ɯʥʜʽʷ) [334]. ʋ ʧʦʣʴʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʨʽʚʥʶʚʘʣʠ ʜʝʩʷʪʴ ʩʭʝʤ 

ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʚ ʧʦʩʽʚʘʭ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ (Amaranthus 

hypochondriacus L.), ʚʢʣʶʯʥʦ ʟ ʛʝʨʙʽʮʠʜʘʤʠ (pendimethalin, oxadiargyl, 

oxyfluorfen), ʤʝʭʘʥʽʯʥʦʶ ʤʽʞʨʷʜʥʦʶ ʢʫʣʴʪʠʚʘʮʽʻʶ (inter-culturing) ʫ 3ï4 ʪʠʞʥʽ 

ʧʽʩʣʷ ʩʽʚʙʠ, ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʪʘ ʯʠʩʪʠʤ ʢʦʥʪʨʦʣʝʤ [335]. 

ʇʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʪʘ ʤʝʭʘʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʦʛʦ 

ʘʤʘʨʘʥʪʫ ʚ ʩʫʙʪʨʦʧʽʯʥʠʭ ʫʤʦʚʘʭ ʟʘʟʥʘʯʠʣʠ Patidar, K., ʽ ʽʥ. [471]. ʋ ʩʪʘʪʪʽ 

Chaudari, D. I., ʽ ʽʥ., ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ 

(Amaranthus hypochondriacus L.) ʚ ʫʤʦʚʘʭ ʇʽʚʜʝʥʥʦʛʦ ɻʫʜʞʘʨʘʪʫ, ɯʥʜʽʷ [311]. 

ʐʢʽʜʥʠʢʠ ʘʤʘʨʘʥʪʫ ʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ 

ʉʧʝʮʠʬʽʯʥʠʭ ʰʢʽʜʥʠʢʽʚ, ʚʣʘʩʪʠʚʠʭ ʪʽʣʴʢʠ ʘʤʘʨʘʥʪʫ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ. ʎʝ ʧʦʣʝʛʰʫʻ ʧʨʦʪʠʜʽʶ ʾʤ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʽ ʧʦʰʫʢʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʙʝʨʝʛʣʠ ʙ ʫʨʦʞʘʡ. ɹʽʣʴʰʽʩʪʴ ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ ʻ 

ʧʦʣʽʬʘʛʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʠʡ ʜʦʩʚʽʜ ʟʘʭʠʩʪʫ ʽʥʰʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʉʝʨʝʜ ʢʦʤʘʭ, ʷʢʽ ʟʜʘʪʥʽ ʧʦʰʢʦʜʠʪʠ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ ʪʘʢʽ: ʟʚʠʯʘʡʥʘ ʙʫʨʷʢʦʚʘ ʙʣʽʰʢʘ, ʧʽʚʜʝʥʥʘ ʙʫʨʷʢʦʚʘ ʙʣʽʰʢʘ, ʟʘʭʽʜʥʘ 

ʙʫʨʷʢʦʚʘ ʙʣʽʰʢʘ, ʭʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ (ʥʘʡʯʘʩʪʽʰʝ ʭʚʠʣʷʩʪʘ ʽ ʚʝʣʠʢʘ ʩʤʫʛʘʩʪʘ), 

ʙʫʨʷʢʦʚʘ ʧʦʧʝʣʠʮʷ (ʣʠʩʪʦʚʘ ʧʦʧʝʣʠʮʷ, ʙʦʙʦʚʘ ʧʦʧʝʣʠʮʷ), ʟʚʠʯʘʡʥʠʡ ʙʫʨʷʢʦʚʠʡ 
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ʜʦʚʛʦʥʦʩʠʢ, ʩʽʨʠʡ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ; ʘʤʘʨʘʥʪʦʚʠʡ ʩʪʝʙʣʦʾʜ, ʣʫʛʦʚʠʡ 

ʤʝʪʝʣʠʢ; ʩʦʚʢʘ ʧʽʜʛʨʠʟʘʶʯʘ [17, 56, 318, 512]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʽʟ ʰʢʽʜʥʠʢʽʚ ʤʦʞʫʪʴ ʧʦʰʢʦʜʞʫʚʘʪʠ ʧʦʧʝʣʠʮʷ, 

ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ, ʘʤʘʨʘʥʪʦʚʠʡ ʩʪʝʙʣʦʾʜ. ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʙʘʯʠʪʴ 

ʙʽʣʴʰʫ ʧʨʦʙʣʝʤʫ ʚ ʧʦʰʠʨʝʥʥʽ ʽʥʰʠʭ ʰʢʽʜʥʠʢʽʚ. ʉʝʨʝʜ ʰʢʽʜʥʠʢʽʚ ʥʘʡʙʽʣʴʰ 

ʤʘʩʦʚʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʙʦʙʦʚʘ ʧʦʧʝʣʠʮʷ ʪʘ ʘʤʘʨʘʥʪʦʚʠʡ ʩʪʝʙʣʦʾʜ [17, 468]. 

ɹʫʨʷʢʦʚʘ ʙʣʽʰʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʽʤʝʡʩʪʚʘ ʣʠʩʪʦʾʜʽʚ ʽ ʰʢʦʜʠʪʴ ʟʝʣʝʥʽʡ 

ʯʘʩʪʠʥʽ ʘʤʘʨʘʥʪʫ. ɾʫʢʠ ʧʨʦʛʨʠʟʘʶʪʴ ʣʠʩʪʷ ʥʘʩʢʨʽʟʴ, ʩʪʚʦʨʶʶʯʠ ʭʘʨʘʢʪʝʨʥʽ 

ʦʪʚʦʨʠ. ʇʽʩʣʷ ʤʘʩʦʚʦʛʦ ʥʘʰʝʩʪʷ ʰʢʽʜʥʠʢʽʚ ʜʦ 45  % ʣʠʩʪʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

çʩʽʪʢʫè ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʧʨʦʨʽʜʞʝʥʥʷ. ʉʪʝʙʣʘ ʙʫʨʷʢʦʚʘ ʙʣʽʰʢʘ ʥʝ ʯʽʧʘʻ, ʧʨʦʪʝ ʾʾ 

ʣʠʯʠʥʢʠ ʾʜʷʪʴ ʢʦʨʽʥʥʷ. ʃʠʯʠʥʢʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʨʦʩʣʦʾ ʙʣʽʰʢʠ, ʦʩʦʙʣʠʚʦʾ 

ʰʢʦʜʠ ʥʝ ʟʘʚʜʘʶʪʴ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʘʤʘʨʘʥʪʫ ʜʦʩʠʪʴ ʩʠʣʴʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʤʘʡʞʝ ʙʝʟ ʚʪʨʘʪ ʧʝʨʝʞʠʪʠ ʧʦʾʜʘʥʥʷ ʣʠʯʠʥʢʘʤʠ ʥʝʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ. ʆʜʥʘʢ 

ʨʦʩʣʠʥʘ ʩʣʘʙʰʘʻ, ʱʦ ʤʦʞʝ ʟʨʦʙʠʪʠ ʾʾ ʤʝʥʰ ʩʪʽʡʢʦʶ ʜʦ ʽʥʰʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ ʽ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ʅʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʙʫʨʷʢʦʚʘ ʙʣʽʰʢʘ ʟʘʚʜʘʻ ʩʭʦʜʘʤ 

ʘʤʘʨʘʥʪʫ. ʇʦʨʽʛ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʜʣʷ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 25 ʞʫʢʽʚ ʥʘ 1 ʤĮ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʽ 10ï25 ʞʫʢʽʚ ʥʘ 1 ʤĮ ʟʘ ʫʤʦʚʠ ʧʨʦʭʦʣʦʜʥʦʾ ʽ ʩʫʭʦʾ 

ʚʝʩʥʠ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ [17; 320]. 

ʍʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ ʪʘʢʦʞ ʥʘʣʝʞʘʪʴ ʜʦ ʣʠʩʪʦʾʜʽʚ. ʍʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʩʪʨʠʙʫʯʦʩʪʽ ʟʜʘʪʥʽ ʚ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʦʢʫʧʫʚʘʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ. 

ʐʢʦʜʫ, ʟʘʧʦʜʽʷʥʫ ʘʤʘʨʘʥʪʫ, ʧʨʠʙʣʠʟʥʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟʽ ʰʢʦʜʦʶ ʚʽʜ 

ʙʫʨʷʢʦʚʦʾ ʙʣʽʰʢʠ. ɺʦʥʠ ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʧʨʦʛʨʠʟʘʶʪʴ ʣʠʩʪʷ ʽ ʟʜʘʪʥʽ ʟ'ʾʩʪʠ ʜʦ 

ʧʦʣʦʚʠʥʠ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʇʨʠʯʦʤʫ ʚʽʜ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʮʝ ʟʘʣʝʞʠʪʴ ʤʘʣʦ: ʞʫʢʠ ʜʫʞʝ 

ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʥʘ ʩʫʩʽʜʥʽ ʨʦʩʣʠʥʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ. ʆʜʥʘʢ 

ʭʨʝʩʪʦʮʚʽʪʘ ʙʣʽʰʢʘ ʙʽʣʴʰ ʪʝʧʣʦʣʶʙʥʘ, ʥʽʞ ʙʫʨʷʢʦʚʘ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫ ʙʽʣʴʰ 

ʭʦʣʦʜʥʠʭ ʨʝʛʽʦʥʘʭ ʚʦʥʘ ʰʢʦʜʠʪʴ ʤʝʥʰʝ, ʟʘʪʝ ʚ ʩʧʝʢʦʪʥʠʭ ʽ ʩʭʠʣʴʥʠʭ ʜʦ ʧʦʩʫʭʠ 

ʨʝʛʽʦʥʘʭ ʧʦʚʦʜʠʪʴʩʷ ʟʥʘʯʥʦ ʘʢʪʠʚʥʽʰʝ [17; 320]. 

ɹʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ ʧʨʦʛʨʠʟʘʻ ʚʩʝʨʝʜʠʥʽ ʩʪʝʙʣʦ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʫʨʦʞʘʶ. ʐʢʽʜʥʠʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʽʣʴʢʦʤʘ ʚʠʜʘʤʠ: ʟʚʠʯʘʡʥʠʡ 
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ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ ʪʘ ʩʽʨʠʡ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ. ʆʙʠʜʚʘ ʚʠʜʠ ʤʦʞʫʪʴ 

ʟʘʚʜʘʚʘʪʠ ʟʥʘʯʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʰʢʦʜʠ ʧʦʩʽʚʘʤ ʘʤʘʨʘʥʪʫ. ʉʝʨʝʜ ʩʪʝʙʣʦʚʠʭ 

ʜʦʚʛʦʥʦʩʠʢʽʚ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ Hypolixus truncatulus (F.) ʪʘ H. nubilosus 

(B.). ɼʦʨʦʩʣʽ ʜʦʚʛʦʥʦʩʠʢʠ ʞʠʚʣʷʪʴʩʷ ʣʠʩʪʷʤ, ʘʣʝ ʣʠʯʠʥʢʦʚʘ ʩʪʘʜʽʷ ʻ ʙʽʣʴʰ 

ʰʢʽʜʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʫʨʘʚʣʷʪʴ ʢʦʨʽʥʥʷ ʪʘ ʩʪʝʙʣʘ. ɼʦʨʦʩʣʠʡ ʜʦʚʛʦʥʦʩʠʢ 

ʚʽʜʢʣʘʜʘʻ ʷʡʮʷ ʫ ʨʦʟʛʘʣʫʞʝʥʥʷʭ ʛʽʣʦʢ, ʘ ʣʠʯʠʥʢʠ ʧʨʦʙʫʨʘʚʣʶʶʪʴ ʩʪʝʙʣʘ ʜʦ 

ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʦʨʦʞʥʠʥʠ ʫ ʩʪʝʙʣʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ 

ʩʭʠʣʴʥʠʤʠ ʜʦ ʣʘʤʘʥʥʷ ʚʽʪʨʦʤ [17]. ɿʥʘʡʜʝʥʦ ʜʚʘ ʟʨʘʟʢʠ ʩʪʽʡʢʽ ʜʦ ʣʠʩʪʢʦʚʠʭ ʪʘ 

ʩʪʝʙʣʦʚʠʭ ʜʦʚʛʦʥʦʩʠʢʽʚ [461], ʱʦ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʦ ʮʠʭ ʰʢʽʜʥʠʢʽʚ. 

ʉʝʨʝʜ ʧʦʧʝʣʠʮʴ ʥʘʡʙʽʣʴʰʫ ʰʢʦʜʫ ʟʘʚʜʘʶʪʴ ʙʫʨʷʢʦʚʘ ʧʦʧʝʣʠʮʷ, ʣʠʩʪʦʚʘ 

ʧʦʧʝʣʠʮʷ ʪʘ ʙʦʙʦʚʘ ʧʦʧʝʣʠʮʷ, ʟʦʢʨʝʤʘ Myzus persicae S. [512]. ʊʨʘʧʣʷʻʪʴʩʷ 

ʧʦʧʝʣʠʮʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ. ʇʦʧʝʣʠʮʽ ʧʦʰʢʦʜʞʫʶʪʴ ʨʦʩʣʠʥʠ, 

ʚʠʩʤʦʢʪʫʶʯʠ ʩʦʢʠ ʟ ʣʠʩʪʢʽʚ ʪʘ ʤʦʣʦʜʠʭ ʧʘʛʦʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ 

ʨʦʩʣʠʥ ʪʘ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ [17]. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚ ʂʝʥʽʾ, 87  % ʬʝʨʤʝʨʽʚ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ 

ʧʦʧʝʣʠʮʴ ʷʢ ʦʩʥʦʚʥʫ ʧʨʦʙʣʝʤʫ, ʨʘʥʞʫʶʯʠ ʾʭ ʷʢ ʰʢʽʜʥʠʢʘ ʥʦʤʝʨ ʦʜʠʥ ʣʠʩʪʦʚʦʛʦ 

ʘʤʘʨʘʥʪʫ ʫ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʦʢʨʫʛʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʧʝʣʠʮʽ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʰʢʽʜʥʠʢʘʤʠ ʘʤʘʨʘʥʪʫ ʚ ʉʭʽʜʥʽʡ ɸʬʨʠʮʽ [440]. 

ʉʝʨʝʜ ʣʫʩʢʦʢʨʠʣʠʭ ʜʝʬʦʣʽʘʪʦʨʽʚ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʛʘʚʘʡʩʴʢʠʡ 

ʙʫʨʷʢʦʚʠʡ ʧʘʚʫʪʠʥʥʠʢ Spoladea recurvalis (Fabricius) (Lepidoptera: Crambidae), 

ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʤ ʰʢʽʜʥʠʢʦʤ ʘʤʘʨʘʥʪʫ [438]. ʎʝʡ ʚʠʜ 

ʟʜʘʪʥʠʡ ʩʧʨʠʯʠʥʠʪʠ ʜʦ 100  % ʚʪʨʘʪʠ ʣʠʩʪʷ ʧʽʜ ʯʘʩ ʩʝʨʡʦʟʥʠʭ ʩʧʘʣʘʭʽʚ [461]. 

ʃʠʯʠʥʢʠ S. recurvalis ʤʦʞʫʪʴ ʟʘʚʜʘʚʘʪʠ ʩʝʨʡʦʟʥʦʾ ʰʢʦʜʠ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ. 

ɼʦ ʩʢʣʘʜʫ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʫ ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʽʥʰʽ ʚʠʜʠ 

ʣʫʩʢʦʢʨʠʣʠʭ: Spodoptera litura, Heliothis armigera, Spodoptera littoralis, Psara 

basalis Walker, Herpetogramma bipunctalis F. [512, 315]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʥʘʜ 

50 ʚʠʜʽʚ ʢʦʤʘʭ ʟʜʘʪʥʽ ʞʠʚʠʪʠʩʷ ʘʤʘʨʘʥʪʦʤ, ʩʝʨʝʜ ʷʢʠʭ ʣʠʩʪʦʛʨʠʟʠ ʻ ʦʩʥʦʚʥʠʤʠ 

ʰʢʽʜʥʠʢʘʤʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ [383]. 
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ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʩʦʚʢʠ ʢʫʢʫʨʫʜʟʷʥʦʾ 

(Spodoptera frugiperda) ʥʘ ʘʤʘʨʘʥʪʽ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ [420]. ʎʝʡ ʧʦʣʽʬʘʛ 

ʤʦʞʝ ʟʘʚʜʘʚʘʪʠ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʷʢ ʣʠʩʪʢʦʚʦʤʫ, ʪʘʢ ʽ ʟʝʨʥʦʚʦʤʫ ʘʤʘʨʘʥʪʫ, 

ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʘʨʝʘʣʫ ʰʢʽʜʥʠʢʘ. 

ʉʝʨʝʜ ʤʽʥʝʨʽʚ ʣʠʩʪʢʽʚ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦʶ ʻ ʧʽʚʜʝʥʥʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʤʽʥʝʨ (Liriomyza huidobrensis (B.)) [512], ʷʢʠʡ ʩʪʚʦʨʶʻ ʭʘʨʘʢʪʝʨʥʽ ʭʦʜʠ ʫ 

ʣʠʩʪʢʦʚʽʡ ʧʣʘʩʪʠʥʮʽ, ʟʥʠʞʫʶʯʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʪʘ ʾʭ 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɼʦ ʩʢʣʘʜʫ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʫ ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʣʫʛʦʚʠʡ ʤʝʪʝʣʠʢ, 

ʩʦʚʢʘ ʧʽʜʛʨʠʟʘʶʯʘ, ʢʣʦʧʠ ʨʦʜʫ Cletus sp. [512], ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʣʦʢʘʣʴʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ. ʂʣʦʧʠ ʤʦʞʫʪʴ 

ʟʘʚʜʘʚʘʪʠ ʩʝʨʡʦʟʥʦʾ ʰʢʦʜʠ ʩʫʮʚʽʪʪʷʤ ʪʘ ʥʘʩʽʥʥʶ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʢʨʠʪʠʯʥʦʾ 

ʩʪʘʜʽʾ ʥʘʣʠʚʫ ʥʘʩʽʥʥʷ [468]. 

ʆʧʪʠʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʜʣʷ ʘʤʘʨʘʥʪʫ ʟʘʟʚʠʯʘʡ ʧʝʨʝʜʙʘʯʘʻ 2-3 

(ʥʘʡʯʘʩʪʽʰʝ ʜʚʽ) ʦʙʨʦʙʢʠ ʧʨʦʪʠ ʙʫʨʷʢʦʚʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ ʪʘ ʧʦʧʝʣʠʮʽ [17]. ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪʘʭ ʥʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʬʘʟʽ 6-8 ʣʠʩʪʢʽʚ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ: 

ɸʢʪʘʨʘ, ɸʤʧʣʽʛʦ, ɽʥʞʽʦ, ʂʘʨʘʪʝ ɿʝʦʥ, ʄʦʩʧʽʣʘʥ, ʅʫʨʝʣ ɼ, ʌʘʩʪʘʢ [17]. ʎʽ 

ʧʨʝʧʘʨʘʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ. 

ʇʨʦʪʠ ʧʦʧʝʣʠʮʴ, ʢʣʦʧʽʚ, ʩʦʚʦʢ, ʮʠʢʘʜʦʢ ʦʙʨʦʙʣʷʶʪʴ ʧʦʩʽʚʠ ʪʘʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ: ɸʢʪʝʣʽʢ 0,8 ʣ/ʛʘ; ɺʦʣʘʪʦʥ 0,8 ʣ/ʛʘ; ʄʘʚʨʽʢ 0,15 ʣ/ʛʘ. ʇʨʦʪʠ 

ʙʫʨʷʢʦʚʦʾ ʧʦʧʝʣʠʮʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʂʽʥʤʽʢʩ 0,2 ʣ/ʛʘ. ʇʨʦʪʠ ʙʣʽʰʢʠ ʪʘ ʧʦʧʝʣʠʮʽ 

ʝʬʝʢʪʠʚʥʠʤʠ ʻ ɹʽ-58-ʥʦʚʠʡ 1ʣ/ʛʘ; ʂʘʨʘʪʝ ɿʝʦʥ 0,15 ʣ/ʛʘ [56]. 

ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʫ ʬʘʟʽ ʚʠʣʦʯʢʠ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ, ʢʦʣʠ ʨʦʩʣʠʥʠ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʜʥʠʢʘʤʠ. ɼʣʷ 

ʙʦʨʦʪʴʙʠ ʟ ʙʫʨʷʢʦʚʦʶ ʙʣʽʰʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʣʴʪʘʤʝʪʨʠʥ ʫ ʬʘʟʽ 6-8 ʣʠʩʪʢʽʚ 

[337]. 

ʅʘʡʙʽʣʴʰ ʜʽʻʚʠʤʠ ʽ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʟʘʚʯʘʩʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ [422]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʢʦʤʧʣʝʢʩʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʰʢʽʜʥʠʢʽʚ. 
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ɹʦʨʦʪʴʙʘ ʟ ʙʫʨ'ʷʥʘʤʠ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʥʘʡʯʘʩʪʽʰʝ ʻ ʧʨʠʯʠʥʦʶ ʧʦʰʠʨʝʥʥʷ ʙʣʽʰʦʢ. ɹʫʨ'ʷʥʠ ʩʪʽʡʢʽʰʽ ʜʦ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ 

ʪʦʤʫ ʻ ʦʜʥʠʤ ʟ ʫʣʶʙʣʝʥʠʭ ʤʽʩʮʴ ʢʣʘʜʢʠ ʷʻʮʴ ʰʢʽʜʥʠʢʘʤʠ. ʆʩʦʙʣʠʚʦ ʙʫʨʷʢʦʚʘ 

ʙʣʽʰʢʘ ʣʶʙʠʪʴ ʣʦʙʦʜʫ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʾʾ 

ʟʥʠʱʝʥʥʶ [17]. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʘʤʘʨʘʥʪʫ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʡ ʽʥʰʠʭ ʫʤʦʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʩʠʣʽ ʪʘ ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʶ, ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. ʏʠʤ ʩʪʽʡʢʽʰʘ ʨʦʩʣʠʥʘ ʽ ʯʠʤ ʨʘʥʽʰʝ ʚʦʥʘ ʧʦʯʘʣʘ ʨʦʟʚʠʚʘʪʠʩʷ ʚ 

ʧʦʚʥʫ ʩʠʣʫ, ʪʠʤ ʤʝʥʰʝ ʙʫʜʝ ʰʢʦʜʠ ʚʽʜ ʙʣʽʰʢʠ ʚʩʽʭ ʚʠʜʽʚ. 

ɺʠʚʝʜʝʥʥʷ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʩʪʽʡʢʠʭ ʜʦ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ, ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɺʠʷʚʣʝʥʥʷ 

ʟʨʘʟʢʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʣʠʩʪʢʦʚʠʭ ʪʘ ʩʪʝʙʣʦʚʠʭ ʜʦʚʛʦʥʦʩʠʢʽʚ, ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʩʦʨʪʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʰʢʽʜʥʠʢʽʚ. ʉʢʣʘʜ 

ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʟʥʘʯʥʦ ʚʘʨʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʨʝʛʽʦʥʫ. ʍʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ ʙʽʣʴʰ ʘʢʪʠʚʥʽ ʚ ʩʧʝʢʦʪʥʠʭ ʽ ʩʭʠʣʴʥʠʭ ʜʦ ʧʦʩʫʭʠ 

ʨʝʛʽʦʥʘʭ, ʪʦʜʽ ʷʢ ʚ ʭʦʣʦʜʥʽʰʠʭ ʫʤʦʚʘʭ ʾʭ ʰʢʦʜʦʯʠʥʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ. 

ɸʤʘʨʘʥʪʦʚʠʡ ʩʪʝʙʣʦʛʨʠʟ ʻ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʰʢʽʜʥʠʢʦʤ ʚ ʫʤʦʚʘʭ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤ 

ʟʘʭʠʩʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʥʪʦʤʦʬʘʫʥʠ [17; 100]. 

ɹʽʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʻ ʝʬʝʢʪʠʚʥʦʶ, ʝʢʦʥʦʤʽʯʥʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʜʨʫʞʥʴʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʭʽʤʽʯʥʦʤʫ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 

ʧʦʧʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʽʚ ʯʘʩʪʦ ʟʘʟʥʘʶʪʴ ʥʘʧʘʜʽʚ ʪʘ ʚʠʩʦʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʭʠʞʘʢʽʚ, 

ʧʘʨʘʟʠʪʽʚ, ʧʘʨʘʟʠʪʦʾʜʽʚ ʪʘ ʭʚʦʨʦʙ, ʷʢʽ ʢʦʣʝʢʪʠʚʥʦ ʥʘʟʠʚʘʶʪʴʩʷ "ʧʨʠʨʦʜʥʠʤʠ 

ʚʦʨʦʛʘʤʠ". ʆʩʥʦʚʥʘ ʤʝʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʣʷʛʘʻ ʫ ʧʨʠʛʥʽʯʝʥʥʽ ʧʦʧʫʣʷʮʽʾ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʟʤʝʥʰʝʥʥʽ ʟʘʚʜʘʥʦʾ ʥʠʤʠ ʰʢʦʜʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʘʙʦ ʟ 

ʾʭ ʟʤʝʥʰʝʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʇʨʠʨʦʜʥʽ ʚʦʨʦʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʰʢʽʜʥʠʢʘ, ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʰʢʽʜʥʠʢʘ [422]. 
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ʉʝʨʝʜ ʭʠʞʘʢʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ, ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʩʦʥʝʯʢʘ (Coleoptera: Coccinellidae), ʷʢʽ ʻ ʧʦʰʠʨʝʥʠʤʠ ʭʠʞʘʢʘʤʠ ʧʦʧʝʣʠʮʴ 

ʫ ʧʨʠʨʦʜʥʠʭ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ɼʦʨʦʩʣʽ ʦʩʦʙʠʥʠ ʪʘ ʣʠʯʠʥʢʠ ʩʦʥʝʯʦʢ ʘʢʪʠʚʥʦ 

ʞʠʚʣʷʪʴʩʷ ʧʦʧʝʣʠʮʷʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʨʦʜʥʠʡ ʢʦʥʪʨʦʣʴ ʾʭ ʧʦʧʫʣʷʮʽʾ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʘʚʫʢʠ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʢʦʤʘʭʘʤʠ ʘʙʦ 

ʽʥʰʠʤʠ ʯʣʝʥʠʩʪʦʥʦʛʠʤʠ ʽ ʻ ʢʦʨʠʩʥʠʤʠ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʘʤʘʨʘʥʪʫ. ɺʩʽ ʧʘʚʫʢʠ ʻ 

ʭʠʞʘʢʘʤʠ ʪʘ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ [17; 383]. 

ʉʝʨʝʜ ʢʦʨʠʩʥʠʭ ʢʦʤʘʭ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʷʢ ʧʨʠʨʦʜʥʽ 

ʚʦʨʦʛʠ ʪʘ ʧʘʨʘʟʠʪʦʾʜʠ, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘ ʘʤʘʨʘʥʪʽ, ʚʠʷʚʣʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʚʦʭ 

ʨʷʜʽʚ (Coleoptera ʪʘ Hymenoptera), ʧ'ʷʪʠ ʨʦʜʠʥ ʪʘ 8 ʚʠʜʽʚ [438]. ʄʽʥʽʪʫʘʣʴʥʽ 

ʧʘʨʘʟʠʪʠʯʥʽ ʦʩʠʯʢʠ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʚʽʜʢʣʘʜʘʶʪʴ ʩʚʦʾ ʷʡʮʷ ʫ ʰʢʽʜʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʧʦʧʝʣʠʮʽ ʘʙʦ ʛʫʩʝʥʠʮʽ; ʾʭ ʣʠʯʠʥʢʠ, ʱʦ ʚʠʣʫʧʣʶʶʪʴʩʷ, ʩʧʦʞʠʚʘʶʪʴ ʰʢʽʜʥʠʢʘ ʪʘ 

ʚʙʠʚʘʶʪʴ ʡʦʛʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ɹʝʥʽʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʞʢʫʣʴʪʫʨʥʽ ʧʦʩʽʚʠ ʙʘʟʠʣʽʢʫ ʟ 

ʘʤʘʨʘʥʪʦʤ (Amaranthus cruentus L.) ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʨʷʢʦʚʦʾ ʤʦʣʽ 

(Spoladea recurvalis ʪʘ Psara basalis) [279]. ʆʙʨʦʙʢʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ, ʱʦ 

ʯʝʨʛʫʶʪʴʩʷ ʟ ʨʷʜʢʘʤʠ ʙʘʟʠʣʽʢʫ ʟʘʙʝʟʧʝʯʠʣʘ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʽʥʰʠʭ ʦʙʨʦʙʦʢ. ɸʩʦʮʽʘʮʽʷ ʙʘʟʠʣʽʢ-ʘʤʘʨʘʥʪ ʟʤʝʥʰʠʣʘ 

ʯʠʩʝʣʴʥʽʩʪʴ P. basalis ʪʘ S. recurvalis, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʠʣʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ ʥʘ 1,16 ʪ/ʛʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ 35 ʟʨʘʟʢʽʚ ʘʤʘʨʘʥʪʫ ʚʠʷʚʠʣʠ ʨʽʟʥʽ ʨʽʚʥʽ ʩʪʽʡʢʦʩʪʽ ʜʦ ʣʠʩʪʦʚʠʭ 

ʧʘʚʫʪʠʥʥʠʢʽʚ ʪʘ ʩʪʝʙʣʦʚʠʭ ʜʦʚʛʦʥʦʩʠʢʽʚ [462]. ɿʨʘʟʦʢ VI036227 ʚʠʷʚʠʚʩʷ 

ʚʠʩʦʢʦʩʪʽʡʢʠʤ ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʟʨʘʟʢʦʚʠʡ ʘʥʪʠʙʽʦʟ, 

ʩʧʨʠʯʠʥʷʶʯʠ 100  % ʩʤʝʨʪʥʽʩʪʴ ʣʠʯʠʥʦʢ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 36 ʛʦʜʠʥ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʙʫʚ ʩʪʨʠʤʫʶʯʠʤ ʜʣʷ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ. ɿʨʘʟʢʠ 

VI048076, VI056563 ʪʘ VI047555-B ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʤʽʨʥʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ 

ʰʢʽʜʥʠʢʘ ʟʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʠʟʴʢʝ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ, 

ʧʦʤʽʨʥʫ ʩʤʝʨʪʥʽʩʪʴ ʣʠʯʠʥʦʢ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʘ ʟʤʝʥʰʝʥʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ. 
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ɹʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʰʢʽʜʥʠʢʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ ʤʝʪʠ ʜʦʧʦʤʦʛʠ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʝʢʦʣʦʛʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ [422]. ɯʥʪʝʛʨʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʰʢʽʜʥʠʢʘʤʠ (IPM) ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʻʜʥʘʥʥʷ ʟʥʘʥʴ ʧʨʦ ʰʢʽʜʥʠʢʽʚ ʪʘ ʤʝʪʦʜʠ 

ʢʦʥʪʨʦʣʶ ʰʢʽʜʥʠʢʽʚ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʰʢʦʜʦʶ ʚʽʜ 

ʰʢʽʜʥʠʢʽʚ [571]. 

ʋ ʧʨʦʛʨʘʤʘʭ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʚʘʞʣʠʚʦ ʟʘʦʭʦʯʫʚʘʪʠ 

ʧʨʠʨʦʜʥʠʭ ʚʦʨʦʛʽʚ, ʫʥʠʢʘʶʯʠ ʧʝʩʪʠʮʠʜʽʚ, ʷʢʽ ʾʭ ʚʙʠʚʘʶʪʴ. ʊʘʢʦʞ ʤʦʞʥʘ 

ʟʘʦʭʦʯʫʚʘʪʠ ʢʦʨʠʩʥʠʭ ʢʦʤʘʭ, ʚʠʙʠʨʘʶʯʠ ʨʦʩʣʠʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʧʠʣʢʦʤ, 

ʥʝʢʪʘʨʦʤ ʪʘ ʫʢʨʠʪʪʷʤ. ʅʝ ʚʩʽ ʢʦʤʘʭʠ, ʙʫʨ'ʷʥʠ ʪʘ ʽʥʰʽ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʧʦʪʨʝʙʫʶʪʴ 

ʢʦʥʪʨʦʣʶ. ɹʘʛʘʪʦ ʦʨʛʘʥʽʟʤʽʚ ʻ ʥʝʰʢʽʜʣʠʚʠʤʠ, ʘ ʜʝʷʢʽ ʥʘʚʽʪʴ ʢʦʨʠʩʥʠʤʠ [571]. 

ʇʨʦʛʨʘʤʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʧʨʘʮʶʶʪʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʾʭ ʪʦʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʧʨʠʡʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʽʾ [571]. ʎʝ 

ʦʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʩʽʚʦʟʤʽʥʘ, ʚʠʙʽʨ ʩʪʽʡʢʠʭ ʜʦ 

ʰʢʽʜʥʠʢʽʚ ʩʦʨʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʝʟʘʨʘʞʝʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ 600 ʬʝʨʤʝʨʽʚ ʣʠʩʪʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʟ ʯʦʪʠʨʴʦʭ ʦʢʨʫʛʽʚ 

(Kiambu, Kisii, Kisumu ʪʘ Vihiga) ʚ ʂʝʥʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ 42  % ʚʩʽʭ ʬʝʨʤʝʨʽʚ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʣʠʩʪʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʢʦʥʪʨʦʣʶʚʘʣʠ ʧʦʧʫʣʷʮʽʶ ʧʦʧʝʣʠʮʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʝʢʪʠʮʠʜʫ, ʧʨʠ ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 34  % ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʪʘ 8  % - ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʤʝʪʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʥʘʚʯʘʥʥʷ ʬʝʨʤʝʨʽʚ ʱʦʜʦ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʠʩʪʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʻ 

ʥʝʦʙʭʽʜʥʠʤʠ. ʇʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʩʧʽʰʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʧʝʣʠʮʴ ʥʘ ʣʠʩʪʦʚʦʤʫ ʘʤʘʨʘʥʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 

ʙʽʦʢʦʥʪʨʦʣʴʥʽ ʘʛʝʥʪʠ, ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ-ʛʦʩʧʦʜʘʨʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʫʣʴʪʫʨʥʽ 

ʤʝʪʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʥʠʢʽʚ [440]. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʛʣʦʙʘʣʽʟʘʮʽʷ ʪʦʨʛʽʚʣʽ ʩʧʨʠʷʶʪʴ ʧʦʰʠʨʝʥʥʶ ʥʦʚʠʭ 

ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ. ʉʦʚʢʘ ʢʫʢʫʨʫʜʟʷʥʘ (Spodoptera frugiperda) ʻ 

ʧʨʠʢʣʘʜʦʤ ʰʚʠʜʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʣʽʬʘʛʦʚʦʛʦ ʰʢʽʜʥʠʢʘ, ʷʢʠʡ ʪʝʧʝʨ ʟʘʛʨʦʞʫʻ 



81 
 

ʘʤʘʨʘʥʪʫ ʚ ʥʦʚʠʭ ʨʝʛʽʦʥʘʭ [420]. ʎʝʡ ʰʢʽʜʥʠʢ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʤʽʥʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʪʘ ʤʽʛʨʘʮʽʾ. 

ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʥʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨʘʭ ʧʨʠʟʚʝʣʦ ʜʦ 

ʨʦʟʚʠʪʢʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʟʘʣʠʰʢʽʚ ʧʝʩʪʠʮʠʜʽʚ, ʧʦʚʪʦʨʥʦʛʦ ʩʧʘʣʘʭʫ 

ʰʢʽʜʥʠʢʽʚ, ʚʪʦʨʠʥʥʠʭ ʽʥʬʝʩʪʘʮʽʡ ʰʢʽʜʥʠʢʘʤʠ, ʙʝʟʧʝʢʠ ʘʧʣʽʢʘʪʦʨʽʚ ʪʘ ʧʨʦʙʣʝʤ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ [440]. 

ʍʚʦʨʦʙʠ ʘʤʘʨʘʥʪʫ ʽ ʙʦʨʦʪʴʙʘ ʟ ʥʠʤʠ 

ɸʤʘʨʘʥʪ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʣʢʫ, 

ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʫʣʴʪʫʨʠ ʘʤʘʨʘʥʪ ʻ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ. ʇʦʜʽʙʥʦ ʜʦ ʢʫʢʫʨʫʜʟʠ, ʩʦʨʛʦ, ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

ʘʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʩʣʠʥ ʟ ʪʠʧʦʤ ʬʦʪʦʩʠʥʪʝʟʫ ʉ4. ɸʤʘʨʘʥʪ, ʷʢ ʉ4-ʨʦʩʣʠʥʘ 

ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʽʢʩʘʮʽʾ ʉʆ2 ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ 

ʣʠʩʪʢʘ, ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʨʦʩʪʝ, ʱʦ ʩʧʨʠʷʻ ʚʠʩʦʢʠʤ ʪʝʤʧʘʤ ʧʨʠʨʦʩʪʫ 

ʙʽʦʤʘʩʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʘʤʘʨʘʥʪʫ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʫʚʘʪʠ ʚʝʣʠʢʫ 

ʣʠʩʪʢʦʚʫ ʧʣʦʱʫ, ʘʣʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʟʘʭʠʩʪ ʚʽʜ ʫʨʘʞʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ, 

ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɿʘ ʽʩʥʫʶʯʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʚʝʣʠʢʠʭ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʥʘ ʨʦʩʣʠʥʘʭ ʘʤʘʨʘʥʪʫ ʻ ʥʝʟʥʘʯʥʠʤ. ʆʜʥʘʢ ʽʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʪʘ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʩʣʠʥ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʧʦʩʽʚʘʭ 

ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʤʽʢʦʟʠ, ʩʧʨʠʯʠʥʝʥʽ ʛʨʠʙʘʤʠ ʟ ʨʦʜʽʚ Fusarium, Cercospora, 

Colletotrichum, Alternaria, Rhizoctonia, Pythium ʽ Cladosporium, ʘ ʪʘʢʦʞ ʚʽʨʫʩʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɸʤʘʨʘʥʪ ʚʽʜʦʤʠʡ ʘʜʘʧʪʦʚʘʥʽʩʪʶ ʨʦʩʣʠʥ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʦ 

ʩʧʝʢʠ ʪʘ ʧʦʩʫʭʠ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʶ ʜʦ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʫ ʪ.ʯ. ʜʦ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ [119]. ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʮʷ ʢʫʣʴʪʫʨʘ ʤʘʡʞʝ 

ʥʝ ʫʨʘʞʫʻʪʴʩʷ ʭʚʦʨʦʙʘʤʠ, ʚ ʪ.ʯ. ʚʥʘʩʣʽʜʦʢ ʩʧʝʮʠʬʽʯʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʣʠʩʪʢʽʚ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʫ ʧʦʣʽʬʝʥʦʣʽʚ [120]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʜʝʷʢʫ 

ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ ʝʢʩʪʨʘʢʪʽʚ ʘʤʘʨʘʥʪʫ, ʟʦʢʨʝʤʘ ʟʘʬʽʢʩʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ 

ʤʽʢʦʟʽʚ ʝʢʩʪʨʘʢʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ A. cruentus, A. hypohondriacus ʽ A. hybridus. 
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ɼʦʩʣʽʜʞʫʚʘʥʽ ʝʢʩʪʨʘʢʪʠ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʛʨʠʙʽʚ Fusarium equiseti, Rhizoctonia 

solani, Trichoderma harzianum ʪʘ Alternaria alternata. ʄʝʥʰʫ ʽʥʛʽʙʽʪʦʨʥʫ ʜʽʶ 

ʝʢʩʪʨʘʢʪʽʚ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʱʦʜʦ F. solani, ʘ ʱʦʜʦ F. oxysporum, ʘ ʱʦʜʦ 

Colletotrichum coccodes ʚʦʥʘ ʚʟʘʛʘʣʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ [375]. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʣʠʩʪʷ ʘʤʘʨʘʥʪʫ ʤʘʻ ʘʥʪʠʛʨʠʙʥʫ ʜʽʶ 

ʡ ʝʢʩʪʨʘʢʪʠ ʟ ʥʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚ 

ʙʽʦʬʫʥʛʽʮʠʜʘʭ [282]. ɼʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʠʣʠ ʟ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʦʣʽʛʦʧʝʧʪʠʜʠ ʪʘ 

ʙʽʣʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʟʘʭʠʩʪʽ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʦʣʽʛʦʧʝʧʪʠʜ, 

ʦʪʨʠʤʘʥʠʡ ʰʣʷʭʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʛʣʦʙʫʣʽʥʽʚ ʘʤʘʨʘʥʪʫ, 

ʜʝʤʦʥʩʪʨʫʚʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʚ'ʷʟʫʚʘʥʥʽ ʟʙʫʜʥʠʢʽʚ ʚʽʨʫʩʫ ʞʦʚʪʦʛʦ ʩʢʨʫʯʫʚʘʥʥʷ 

ʣʠʩʪʷ ʪʦʤʘʪʽʚ ʪʘ ʟʥʠʞʫʚʘʚ ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʨʫʩʫ Nicotiana benthamiana [543]. 

ʇʨʦʪʝ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʤʽʢʦʟʽʚ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ. ɼʦʩʣʽʜʥʠʢʠ ʚʽʜʤʽʯʘʶʪʴ ʧʦʩʠʣʝʥʥʷ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ ʪʘ ʘʥʪʨʘʢʥʦʟ [17, 270]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʫ ʩʪʽʡʢʽʩʪʴ ʚʠʨʦʱʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʜʦ 

ʟʙʫʜʥʠʢʽʚ ʘʥʪʨʘʢʥʦʟʫ, ʮʝʨʢʦʩʧʦʨʦʟʫ ʪʘ ʨʠʟʦʢʪʦʥʽʦʟʫ [243]. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʤ ʟ ʦʛʣʷʜʫ ʥʘ ʭʘʨʯʦʚʫ ʙʝʟʧʝʢʫ, ʷʢ ʥʘʛʦʣʦʰʫʶʪʴ ʻ ʫʨʘʞʝʥʥʷ ʘʤʘʨʘʥʪʫ 

ʟʙʫʜʥʠʢʘʤʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ [446]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʫʨʘʞʝʥʦʛʦ ʣʠʩʪʷ ʚʠʜʽʣʷʣʠ 

ʧʝʨʝʚʘʞʥʦ Alternaria alternata ʪʘ ʛʨʠʙʠ ʨʦʜʫ Fusarium [483, 484]. ʊʘʢʦʞ 

ʦʮʽʥʶʚʘʣʠ ʫʨʘʞʝʥʽʩʪʴ ʢʫʣʴʪʫʨʥʦʛʦ, ʜʠʢʦʛʦ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʚʠʜʽʚ ʨʦʜʫ 

Amaranthus: A. cruentus, A. retroflexus ̔ A. paniculatus ʟʙʫʜʥʠʢʦʤ ʙʽʣʦʾ ʽʨʞʽ 

Wilsoniana bliti. ʅʘʡʩʠʣʴʥʽʰʝ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʬʽʪʦʧʘʪʦʛʝʥʦʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 

A. retroflexus, ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ A. cruentus, 

ʨʦʩʣʠʥʠ A. paniculatus ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʽʥʬʽʢʫʚʘʣʠʩʷ [483]. ʉʪʫʧʽʥʴ 

ʫʨʘʞʝʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚ ʋʢʨʘʾʥʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʙʽʣʦʶ ʽʨʞʝʶ ʪʘ 

ʩʝʧʪʦʨʽʦʟʦʤ ʚʠʚʯʘʚ ʪʘʢʦʞ ʄʘʨʢʦʚ ɯ. ʃ. [118, 119, 120]. ɻʨʠʙʠ Fuzarium, ʷʢʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʚ'ʷʥʝʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʢʨʘʾʥʘʭ ɸʬʨʠʢʠ ʚʠʚʯʘʣʠ Appiah-Kubi Z. ɯ ʽʥ. 

[269]. ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʰʢʽʜʣʠʚʽʩʪʴ ʫʨʘʞʝʥʥʷ ʩʪʝʙʣʘ 

Amaranthus cruentus ʬʦʤʦʧʩʠʩʦʤ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʛʦ ʻ ʛʨʠʙ Phomopsis 

amaranthicola [483, 484], ʯʦʤʫ ʩʧʨʠʷʻ ʟʘʩʤʽʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʜʠʢʦʨʦʩʣʠʤʠ 
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ʬʦʨʤʘʤʠ A. retroflexus. ɸʤʘʨʘʥʪ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʪʘʢʦʞ ʥʘ ʚʥʝʩʝʥʥʷ 

ʬʫʥʛʽʮʠʜʽʚ [291], ʱʦ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

ʚʽʜ ʭʚʦʨʦʙ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʪʞʝ, ʙʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʻ ʚʘʞʣʠʚʠʤ ʫ ʧʣʘʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʮʽʻʾ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʢʫʣʴʪʫʨʠ.  

ʅʘ ʧʣʦʱʘʭ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ. ʅʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʮʽ ʤʝʪʦʜʠ ʥʝ ʙʫʜʫʪʴ 

ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʦʜʝʨʞʘʪʠ ʚʠʩʦʢʫ ʫʨʦʞʘʡʥʽʩʪʴ 

ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ, 

ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʦʨʪʦʚʫ ʨʝʘʢʮʽʶ ʘʤʘʨʘʥʪʫ ʥʘ ʥʠʭ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ ʫ ʧʦʩʽʚʘʭ 

ʘʤʘʨʘʥʪʫ ʻ ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʧʦʻʜʥʫʻ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. 

ʄʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʪʘ ʧʨʠ 

ʦʨʛʘʥʽʯʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ, ʪʦʜʽ ʷʢ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʣʝʢʪʠʚʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʫʣʴʪʠʚʘʮʽʻʶ. 

ʇʨʦʙʣʝʤʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʨʦʜʫ Amaranthus ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʚʠʤʘʛʘʻ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʢʫʣʴʪʫʨʥʦʛʦ ʘʤʘʨʘʥʪʫ, ʦʩʢʽʣʴʢʠ 

ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʚʠʚʯʝʥʥʽ ʩʦʨʪʦʚʦʾ ʩʧʝʮʠʬʽʢʠ ʨʝʘʢʮʽʾ ʘʤʘʨʘʥʪʫ ʥʘ ʛʝʨʙʽʮʠʜʠ, 

ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʙʘʢʦʚʠʭ ʩʫʤʽʰʝʡ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʦʢʽʚ ʽ ʩʧʦʩʦʙʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ʋʩʧʽʰʥʠʡ ʟʘʭʠʩʪ ʘʤʘʨʘʥʪʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʢ̫ʠʡ ʚʨʘʭʦʚʫʻ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ ʢʫʣʴʪʫʨʠ, ʪʘʢ ʽ ʰʢʽʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ 

ʩʧʝʮʠʬʽʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʈʦʟʚʠʪʦʢ ʩʪʘʣʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʠʪʘʥʥʷ ʧʽʜʙʦʨʫ ʬʫʥʛʽʮʠʜʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʽʜ ʭʚʦʨʦʙ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʪʘʢʠʤʠ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

 

1.5. ɺʧʣʠʚ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ɸʤʘʨʘʥʪ ï ʮʝ ʤʘʣʦʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʧʩʝʚʜʦʟʝʨʥʦʚʘ ʢʫʣʴʪʫʨʘ ʟ 

ʥʫʪʨʠʮʝʚʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʅʫʪʨʠʮʝʚʪʠʢʠ ð ʮʝ ʥʝʩʧʝʮʠʬʽʯʥʽ ʙʽʦʣʦʛʽʯʥʽ 

ʘʛʝʥʪʠ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʽ ʩʧʨʠʷʶʪʴ ʩʘʤʦʧʦʯʫʪʪʶ [500]. ʇ'ʷʪʴ ʟʝʨʥʦʚʠʭ ʚʠʜʽʚ 

ʘʤʘʨʘʥʪʫ ʧʦʢʘʟʘʣʠ ʚʠʱʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʬʽʪʦʭʽʤʽʯʥʠʡ ʚʤʽʩʪ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʣʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʦʚʝʩ, ʷʯʤʽʥʴ, ʧʰʝʥʠʮʷ, ʢʫʢʫʨʫʜʟʘ, ʧʨʦʩʦ ʪʘ ʨʠʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʤʘʨʘʥʪ ʻ ʜʦʙʨʦʶ ʟʘʤʽʥʦʶ ʪʨʘʜʠʮʽʡʥʠʤ ʟʣʘʢʘʤ ʽ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʷʢ 

ʜʞʝʨʝʣʦ ʢʦʨʠʩʥʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʚʘʞʣʠʚʽ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [238]. ɸʤʘʨʘʥʪ ʤʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʜʞʝʨʝʣʦ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [238, 251]. ʄʘʻ 

ʧʦʪʝʥʮʽʘʣ ʷʢ ʜʞʝʨʝʣʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʟʤʽʮʥʶʶʪʴ ʟʜʦʨʦʚ'ʷ [251]. 

ʇʦʪʝʥʮ̔ʘʣ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ ʟʜʘʻʪʴʩʷ ʚʝʣʠʯʝʟʥʠʤ ʽ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʟʜʦʨʦʚʯʠʭ ʮʽʣʷʭ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ [97]. ʈʝʛʫʣʷʨʥʝ ʚʞʠʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʤʦʞʝ 

ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ, ʧʨʠʥʝʩʪʠ ʢʦʨʠʩʪʴ ʣʶʜʷʤ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 

ʛʽʧʝʨʪʦʥʽʶ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [240]. ɸʤʘʨʘʥʪ ʚʚʘʞʘʻʪʴʩʷ 

çʟʦʣʦʪʦʶ ʢʫʣʴʪʫʨʦʶ ʤʘʡʙʫʪʥʴʦʛʦè, ʘʣʝ ʥʘʷʚʥʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʜʦʩʣʽʜʞʝʥʴ ʘʤʘʨʘʥʪʫ 

ʧʦʢʘʟʫʻ, ʱʦ ʮʽʡ ʢʫʣʴʪʫʨʽ ʥʝ ʧʨʠʜʽʣʷʣʠ ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ [29, 324]. 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʽʟ ʘʤʘʨʘʥʪʦʚʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʚ ʩʚʽʪʽ, ʻ 

Amaranthus cruentus (ʘʤʘʨʘʥʪ ʙʘʛʨʷʥʠʡ) ʪʘ Amaranthus hypochondriacus. 

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʦʣʽʾ (ʚʠʱʝ 5,7  %) ʤʘʻ ʚʠʜ Amaranthus hypochondriacus. 

ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʫ ʢʽʣʴʢʽʩʪʴ ʣʽʥʦʣʝʚʦʾ, ʦʣʝʾʥʦʚʦʾ ʪʘ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪ, ʘ ʪʘʢʦʞ 

ʮʽʢʘʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʩʠʯʝʥʠʭ/ʥʝʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,26 (A. 

hybridus) ʜʦ 0,32 (A. hypochondriacus) [365]. 
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ɸʤʘʨʘʥʪ - ʮʝ ʙʝʟʛʣʶʪʝʥʦʚʠʡ ʧʩʝʚʜʦʟʣʘʢ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʨʦʪʝʾʥʠ ʘʤʘʨʘʥʪʫ ʤʘʶʪʴ ʜʦʙʨʝ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ, ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʽ ʭʦʨʦʰʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʍʘʨʯʦʚʽ 

ʚʦʣʦʢʥʘ, ʚʽʪʘʤʽʥʠ (ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʨʠʙʦʬʣʘʚʽʥ, ʪʦʢʦʣʠ, ʢʘʨʦʪʠʥʦʽʜʠ), ʘ 

ʪʘʢʦʞ ʤʽʥʝʨʘʣʠ (Ca, Fe, Mg, K, Cu, Zn ʽ Mn) ʻ ʚʘʞʣʠʚʠʤʠ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʮʽʥʥʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʘ ʪʘ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʙʽʦʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʌʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʜʦʙʨʝ ʚʽʜʦʤʽ ʷʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ. ɯʥʰʠʤʠ ʬʽʪʦʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʘʤʘʨʘʥʪʽ, ʻ ʙʝʪʘʣʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʙʝʪʘʮʽʘʥʽ. ɺʤʽʩʪ 

ʮʠʭ ʧʽʛʤʝʥʪʽʚ ʚʘʨʽʶʻʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʪʘ ʛʝʥʦʪʠʧʫ ʘʤʘʨʘʥʪʫ [288, 412]. 

Biel W. ʽ Jaskowska I. ʚʠʚʯʠʣʠ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʘʤʘʨʘʥʪʫ (Amaranthus cruentus 

L.) ʩʦʨʪʫ ɸʮʪʝʢ. ʅʘʩʽʥʥʷ ʤʽʩʪʠʣʦ ʙʣʠʟʴʢʦ 17 % ʙʽʣʢʘ, 8 % ʞʠʨʫ, 3,5 % ʟʦʣʠ ʽ 

6,5 % ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʠʨʦʤʫ ʙʽʣʢʫ 

ʙʫʣʘ ʚʠʩʦʢʦʶ, ʦʩʦʙʣʠʚʦ, ʣʽʟʠʥʫ. ʋʩʽ ʦʮʽʥʝʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʦʢ ʘʤʘʨʘʥʪʘ ʤʘʻ ʭʦʨʦʰʫ ʭʘʨʯʦʚʫ ʷʢʽʩʪʴ. 

ʂʦʨʠʩʥʠʡ ʪʘʢʦʞ ʩʢʣʘʜ ʩʠʨʦʛʦ ʞʠʨʫ, ʧʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ʷʢʦʛʦ ʩʪʘʥʦʚʠʣʠ 

ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʦʣʝʾʥʦʚʘ ï 25 % ʪʘ ʣʽʥʦʣʝʚʘ ï 49 %) [288]. 

ɿʝʨʥʦ ʘʤʘʨʘʥʪʫ ʤʘʻ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʣʘʢʘʤʠ. ɹʽʣʢʠ ʪʘ 

ʣʽʧʽʜʠ ʻ ʜʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ɿʘ ʜʘʥʠʤʠ Nasirpour-

Tabrizi P ʪʘ ʽʥ., ʟʝʨʥʦ ʘʤʘʨʘʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 61,3-76,5 % ʚʫʛʣʝʚʦʜʽʚ (ʧʝʨʝʚʘʞʥʦ 

ʢʨʦʭʤʘʣʶ), 13,1-21,5 % ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, 5,6-10,9 % ʩʠʨʦʛʦ ʞʠʨʫ, 2,7-5 % ʩʠʨʦʾ 

ʢʣʽʪʢʦʚʠʥʠ ʪʘ 2,5-4,4 % ʟʦʣʠ. [42; 152; 165; 170; 441]. 

ʃʽʟʠʥ, ʷʢʠʡ ʻ ʣʽʤʽʪʫʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʚ ʟʣʘʢʘʭ, ʤʽʩʪʠʪʴʩʷ ʚ ʟʥʘʯʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ. ʆʣʽʷ ʘʤʘʨʘʥʪʫ, ʚ ʦʩʥʦʚʥʦʤʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʠʥʽʚ (78-82 %), ʱʦ ʫʪʚʦʨʶʶʪʴ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʠʡ 

ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʣʽʾ ʪʘ ʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ (C18:2), 

ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ (C18:1) ʽ ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (C16:0) ʻ ʧʝʨʝʚʘʞʘʶʯʠʤʠ 

ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʮʽʻʾ ʦʣʽʾ ʻ ʩʢʚʘʣʝʥ (ʜʦ 10 %), ʬʽʪʦʩʪʝʨʦʣʠ (2-

3 %), ʪʦʢʦʬʝʨʦʣʠ, ʢʘʨʦʪʠʥʦʾʜʠ ʪʘ ʬʦʩʬʦʣʽʧʽʜʠ (ʜʦ 10 %). ʋʥʽʢʘʣʴʥʠʡ ʩʢʣʘʜ ʦʣʽʾ 
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ʘʤʘʨʘʥʪʫ ʨʦʙʠʪʴ ʡʦʛʦ ʢʦʨʠʩʥʠʤ ʧʨʦʜʫʢʪʦʤ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ 

ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɼʦʩʣʽʜʥʠʢʠ Andini R., Yoshida S., Ohsawa R., Pastor K., Acanski M. ʫ ʩʚʦʾʭ 

ʨʦʙʦʪʘʭ ʚʢʘʟʫʶʪʴ, ʱʦ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʚʠʱʝ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʠʭ 

ʟʣʘʢʽʚ, ʥʘ 6-9 %. ʃʽʧʽʜʠ ʘʤʘʨʘʥʪʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʪʨʠʛʣʽʮʝʨʠʜʽʚ, 

ʩʪʝʨʦʣʽʚ, ʬʦʩʬʦʣʽʧʽʜʽʚ, ʛʣʽʢʦʣʽʧʽʜʽʚ, ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʚʫʛʣʝʚʦʜʥʽʚ. ʊʘʢʦʞ, ʣʽʧʽʜʠ 

ʘʤʘʨʘʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟ 

ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 

50 % ʚ̔ ʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʰʠʨʝʥʦʶ 

ʞʠʨʥʦʶ ʢʠʩʣʦʪʦʶ. ɼʘʣʽ ʡʜʫʪʴ ʦʣʝʾʥʦʚʘ (ʙʽʣʴʰʝ 25 %), ʧʘʣʴʤʽʪʠʥʦʚʘ (ʙʣʠʟʴʢʦ 

20 %) ʽ ʣʽʥʦʣʝʥʦʚʘ (ʙʣʠʟʴʢʦ 1 %). ɸʤʘʨʘʥʪʦʚʘ ʦʣʽʷ ʟʘʛʘʣʦʤ ʩʪʽʡʢʘ ʜʦ ʦʢʠʩʣʝʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʘʭʠʩʥʠʭ ʜʽʡ ʥʘʷʚʥʠʭ ʪʦʢʦʬʝʨʦʣʽʚ [266, 364; 469]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [42] ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʚ 13,6 %, ʞʠʨʫ 

7,0 %, ʚʫʛʣʝʚʦʜʽʚ 58,6 %, ʢʘʣʦʨʽʡʥʽʩʪʴ 351 ʢʢʘʣ. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʜʽʣʝʥʦ 

ʰʠʨʰʠʡ ʜʽʘʧʘʟʦʥ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʚʤʽʩʪ ʩʠʨʦʛʦ ʙʽʣʢʫ ʩʪʘʥʦʚʠʚ 15,2-18,6 %, 

ʩʠʨʦʛʦ ʞʠʨʫ ï 5,4-8,6 % [251]. 

ɿʘʟʚʠʯʘʡ, ʘʤʘʨʘʥʪ ʥʝ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʽʚ, ʦʜʥʘʢ, ʚʽʥ ʤʽʩʪʠʪʴ 

ʙʽʣʴʰʝ ʨʠʙʦʬʣʘʚʽʥʫ (ʚʽʪʘʤʽʥ ɺ ), ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ (ʚʽʪʘʤʽʥ ɺ ) ʽ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (ʚʽʪʘʤʽʥ ʉ) ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʣʘʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺʤʽʩʪ 

ʟʘʛʘʣʴʥʠʭ ʪʦʢʦʬʝʨʦʣʽʚ (ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʪʦʢʦʪʨʽʻʥʦʣʽʚ) ʫ ʟʝʨʥʘʭ ʘʤʘʨʘʥʪʫ ʤʦʞʝ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ [469].  

ʋ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʤʽʩʪʷʪʴʩʷ ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʟʦʢʨʝʤʘ ʬʝʥʦʣʢʘʨʙʦʥʦʚʽ 

ʢʠʩʣʦʪʠ: ʧʨʦʪʦʢʘʪʝʭʽʥʦʚʘ, ʛʽʜʨʦʢʩʠʙʝʥʟʦʡʥʘ, ʢʘʚʦʚʘ, ʬʝʨʫʣʦʚʘ. ʊʘʢʦʞ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʧʦʣʽʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʨʫʪʠʥ, ʥʽʢʦʪʠʬʣʦʨʠʥ ʪʘ ʽʟʦʢʚʝʨʮʝʪʠʥ. 

ɺʽʜʦʤʦ, ʱʦ ʨʫʪʠʥ ʚʧʣʠʚʘʻ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʘʨʽʥʥʷ, ʢʚʝʨʮʝʪʠʥ 

ʛʘʣʴʤʫʻ ʧʨʦʮʝʩʠ ʦʢʠʩʣʝʥʥʷ, ʘ ʥʽʢʪʦʬʣʦʨʠʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʬʫʥʢʮʽʡ 

ʧʘʤôʷʪʽ [469; 480]. 

ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʞʠʨʫ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ð 4-5 %. ɿʝʨʥʦ ʟ 6 % ʞʠʨʫ 

ʚʚʘʞʘʻʪʴʩʷ ʚʞʝ ʙʽʣʴʰ ʷʢʽʩʥʠʤ, ʘ ʩʦʨʪʠ, ʚ ʥʘʩʽʥʥʽ ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʥʘʜ 7 % 

ʞʠʨʫ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʦʣʽʡʥʠʭ, 9-10 % ʞʠʨʫ - ʨʽʜʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʽ 
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ʥʘʡʯʘʩʪʽʰʝ ʪʘʢʠʡ ʘʤʘʨʘʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʽ 

ʦʪʨʠʤʘʥʥʷ ʩʢʚʘʣʝʥʫ [175]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʚʤʽʩʪ ʩʠʨʦʾ ʦʣʽʾ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 7,5 % ʜʦ 9,0 %, ʧʨʠʯʦʤʫ 

ʣʽʥʦʣʝʚʘ, ʧʘʣʴʤʽʪʠʥʦʚʘ ʪʘ ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʠ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ 

ʦʣʽʾ ʚ ʫʩʽʭ ʛʝʥʦʪʠʧʘʭ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ ʫʥʽʢʘʣʴʥʽ ʭʘʨʯʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʤʽʩʪʫ ʜʚʦʭ ʛʝʥʦʪʠʧʽʚ: ɸ. hypochondriacus ʽ ɸ. ʩruentus, ʚʠʨʦʱʝʥʠʭ ʚ ʫʤʦʚʘʭ 

ʎʝʥʪʨʘʣʴʥʦʾ ɯʪʘʣʽʾ, ʷʢ ʜʞʝʨʝʣʦ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʩʢʚʘʣʝʥʫ. ʊʦʤʫ 

ʘʤʘʨʘʥʪ ʻ ʮʽʥʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʧʝʮʽʘʣʴʥʦʾ ʦʣʽʾ 

ʚ ʉʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʤʫ ʨʝʛʽʦʥʽ [345, 360, 460]. 

Gresta F. ̔ ʽʥ. ʚʚʘʞʘʶʪʴ, ʱʦ Amaranthus cruentus (ʯʝʨʚʦʥʠʡ, ʙʘʛʨʷʥʠʡ, 

ʧʫʨʧʫʨʦʚʠʡ) ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʟʘ ʚʠʩʦʢʫ ʧʦʞʠʚʥʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʮʽʥʥʽʩʪʴ. ɼʘʥʽ ʧʦʢʘʟʘʣʠ ʚʠʱʠʡ ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ (0,27 ʢʛ/ʤĮ) 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʥʦʚʥʠʤʠ ʟʣʘʢʘʤʠ, ʚʠʱʠʡ ʚʤʽʩʪ ʦʣʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʟʚʠʯʘʡʥʠʤʠ 

ʟʣʘʢʘʤʠ (ʢʫʢʫʨʫʜʟʘ, ʧʰʝʥʠʮʷ) ʟ ʮʽʥʥʠʤ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʽ ʚʠʩʦʢʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʋ ʦʣʽʾ ʚʠʷʚʣʝʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʤʝʛʘ-6 (ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ) ʪʘ ʦʤʝʛʘ-9 (ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ). 

ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 19 ʜʦ 34 %, ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ ʚʽʜ 29 ʜʦ 36 % ʽ 

ʘʣʴʬʘ-ʣʽʥʦʣʝʥʦʚʘ ʞʠʨʥʘ ʢʠʩʣʦʪʘ ʚʽʜ 0,3 ʜʦ 0,5 %. ʊʦʤʫ A. cruentus ʤʦʞʝ ʤʘʪʠ 

ʧʦʪʝʥʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʷʢ ʦʣʽʡʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ ʨʘʡʦʥʽʚ ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ, ʽ ʷʢ 

ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʢʦʨʤʦʚʠʡ ʽʥʛʨʝʜʽʻʥʪ ʪʨʘʜʠʮʽʡʥʠʤ ʟʝʨʥʦʚʠʤ 

ʟʣʘʢʘʤ [360]. 

ɸʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ʟʝʨʥʽʚʢʠ ʘʤʘʨʘʥʪʫ ʩʚʦʻʨʽʜʥʘ: ʟʘʨʦʜʦʢ ʢʽʣʴʮʝʧʦʜʽʙʥʦ 

ʦʭʦʧʣʶʻ ʝʥʜʦʩʧʝʨʤ. ɯʟ ʟʘʨʦʜʢʦʚʦʾ ʢʨʫʧʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʪʨʘʢʮʽʾ ʉʆ  

ʚʠʪʷʛʫʶʪʴ ʦʣʽʶ. ʇʽʩʣʷ ʝʢʩʪʨʘʢʮʽʾ ʰʨʦʪ ʟʘʨʦʜʢʦʚʦʾ ʢʨʫʧʢʠ ʨʦʟʤʝʣʶʶʪʴ ʪʘ 

ʦʪʨʠʤʫʶʪʴ ʘʤʘʨʘʥʪʦʚʝ ʙʦʨʦʰʥʦ ʙʽʣʢʦʚʝ ʥʘʧʽʚʦʙʝʟʞʠʨʝʥʝ (ɸɹ) [208]. 

ɺ ʦʙʦʭ ʚʠʜʘʭ ʘʤʘʨʘʥʪʫ Amaranthus viridis, Amaranthus tricolor ʚʤʽʩʪ ʦʣʽʾ 

ʦʜʥʘʢʦʚʠʡ ʽ ʩʪʘʥʦʚʠʪʴ 6,3-6,7 %. ɺ ʦʣʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

(SFA = 24,84-24,58), ʘ ʩʘʤʝ: ʤʠʨʠʩʪʠʥʦʚʘ (0,26-0,25 %), ʧʘʣʴʤʽʪʠʥʦʚʘ (20,68-

20,34 %), ʩʪʝʘʨʠʥʦʚʘ (3,27-3,28 %), ʘʨʘʭʽʜʦʥʦʚʘ (0,63-0,71 %). ɹʽʣʴʰʝ ʻ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (USFA=66,85-66,75), ʟʦʢʨʝʤʘ: ʣʽʥʦʣʝʚʘ (43,01-
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43,21 %), ʦʣʝʾʥʦʚʘ (22,57-22,39 %), ʝʣʘʾʜʠʥʦʚʘ (1,07-1,15 %). [419]. 

ɼʦʤʽʥʫʶʯʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʙʫʣʠ ʣʽʥʦʣʝʚʘ, ʧʘʣʴʤʽʪʠʥʦʚʘ ʪʘ ʦʣʝʾʥʦʚʘ [42, 

364]. ɺʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʫ A. cruentus ʩʪʘʥʦʚʠʚ 33,3 ï 39,9 %, ʘ ʚ A. hypochondriacus 

31,7 ï 47,5 %. ʄʝʥʰʠʡ ʚʤʽʩʪ ʙʫʚ ʩʪʝʘʨʠʥʦʚʦʾ, ʣʽʥʦʣʝʥʦʚʦʾ, ʘʨʘʭʽʜʥʦʾ ʪʘ 

ʥʘʡʤʝʥʰʦʾ ʝʡʢʦʟʝʥʦʚʦʾ ʪʘ ʙʝʛʝʥʦʚʦʾ [365]. 

ɯʥʰʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʩʢʣʘʜʫ ʦʣʽʾ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ: 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʝʨʘ, ɸʥʜʠʞʘʥʩʴʢʠʡ ʪʘ ɻʝʣʽʦʩ, ʘʢʣʽʤʘʪʠʟʦʚʘʥʠʭ ʚ ʋʟʙʝʢʠʩʪʘʥʽ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʦʣʽʡʥʽʩʪʴ ʟʝʨʥʘ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 6,39 ʜʦ 7,81 % ʚʽʜ ʚʠʭʽʜʥʦʾ ʤʘʩʠ. 

ɿʨʘʟʢʠ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʤʽʩʪʠʣʠ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ 72,72ï73,28 %. ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʥʘʩʽʥʥʽ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 0,35 % ʜʦ 0,55 %. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʷʭ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ, 

ʙʽʣʴʰʠʡ, ʥʽʞ ʦʪʨʠʤʘʥʠʡ ʰʣʷʭʦʤ ʭʦʣʦʜʥʦʛʦ ʚʽʜʞʠʤʫ [299]. 

ʋ ʩʚʽʪʣʦʤʫ ʥʘʩʽʥʥʽ ʤʽʩʪʠʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 7,5-9,7 % ʦʣʽʾ, ʚ ʪʝʤʥʦʤʫ ʤʝʥʰʝ 

ï 5,8-6,8 % [153]. ʂʨʘʱʠʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʾ ʟ ʘʤʘʨʘʥʪʫ ʟ ʜʦʧʦʤʦʛʦʶ ʉʆ . ɺʽʥ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʦʣʽʾ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʢʚʘʣʝʥʫ [391]. 

ɿʝʨʥʦʚʽ ʘʤʘʨʘʥʪʠ ʻ ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʩʢʚʘʣʝʥʫ, ʪʦʢʦʪʨʽʻʥʦʣʫ (ʷʢ ʚʽʜʦʤʦ, 

ʱʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ), ʘʥʪʠʧʦʞʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʘʧʦʥʽʥʠ, 

ʪʘʥʽʥ ʪʘ ʽʥʛʽʙʽʪʦʨ ʪʨʠʧʩʠʥʫ [29, 324]. 

ɺʘʞʣʠʚʦ, ʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʽʟ ʟʝʨʥʘ ʚʠʜʫ 

Amaranthus cruentus ʚʤʽʩʪ ʙʽʣʢʫ, ʞʠʨʫ ʪʘ ʢʨʦʭʤʘʣʶ ʥʝ ʟʤʽʥʶʚʘʚʩʷ [480]. ɺʦʥʠ 

ʤʘʶʪʴ ʜʦʙʨʫ ʷʢʽʩʪʴ [504]. 

ʆʣʽʷ ʘʤʘʨʘʥʪʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʦʣʽʡ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʩʢʚʘʣʝʥʫ ʽ ʬʽʪʦʩʪʝʨʦʣʽʚ. ʌʽʪʦʩʪʝʨʦʣʠ ʟʥʠʞʫʶʪʴ ʚʤʽʩʪ 

ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ. ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʻ ʪʦʢʦʬʝʨʦʣ 

(ʚʽʪʘʤʽʥ ɽ) [455]. 

ɼʦ ʩʢʣʘʜʫ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʚʭʦʜʠʪʴ ʧʦʥʘʜ 70 % ʤʦʥʦ- ʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʣʽʥʦʣʝʚʘ (ʆʤʝʛʘ-6), ʦʣʝʾʥʦʚʘ (ʆʤʝʛʘ-9), ʣʽʥʦʣʝʥʦʚʘ (ʆʤʝʛʘ-3), 

ʘʨʘʭʽʜʦʥʦʚʘ, ʧʘʣʴʤʝʪʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʠ ʪʘ ʽʥ.), ʧʦʥʘʜ 9 % ʬʦʩʬʦʣʽʧʽʜʽʚ (ʫ ʩʢʣʘʜʽ 

ʷʢʠʭ ʜʦʤʽʥʫʻ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ), ʩʢʚʘʣʝʥ (ʧʦʥʘʜ 8 %), ʙʣʠʟʴʢʦ 2 % ʚʽʪʘʤʽʥʫ ɽ, 

ʬʽʪʦʩʪʝʨʦʣʠ (ʧʦʥʘʜ 2 %), ʢʘʨʦʪʠʥʦʽʜʠ (ʧʦʧʝʨʝʜʥʠʢʠ ʚʽʪʘʤʽʥʫ ɸ), ʚʽʪʘʤʽʥ D, 
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ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ, ʨʽʟʥʽ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʢʘʣʽʡ, ʟʘʣʽʟʦ, ʬʦʩʬʦʨ, ʢʘʣʴʮʽʡ, 

ʤʘʛʥʽʡ, ʤʽʜʴ ʪʘ ʽʥ.) [29; 441]. 

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ ʻ ʩʢʚʘʣʝʥ, 

ʷʢʠʡ ʤʘʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ [387; 596; 170]. ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʨʦʩʣʠʥʘ 

ʘʤʘʨʘʥʪ ʻ ʥʘʡʙʘʛʘʪʰʠʤ ʜʞʝʨʝʣʦʤ ʩʢʚʘʣʝʥʫ ʚ ʨʦʩʣʠʥʥʦʤʫ ʩʚʽʪʽ [240]. ɺʤʽʩʪ 

ʩʢʚʘʣʝʥʫ ʚ ʘʤʘʨʘʥʪʦʚʽʡ ʦʣʽʾ ʜʦʩʷʛʘ ̒8 %, ʪʦʜʽ ʷʢ ʚ ʦʣʠʚʢʦʚʽʡ ʡʦʛʦ ʤʽʩʪʠʪʴʩʷ ʣʠʰʝ 

0,7 %, ʘ ʚ ʦʣʽʾ ʟ ʢʫʢʫʨʫʜʟʠ ï 0,1 %. ʉʢʚʘʣʝʥ (ʉ ʅ ) ï ʧʨʠʨʦʜʥʠʡ ʘʮʠʢʣʽʯʥʠʡ 

ʪʨʠʪʝʨʧʝʥ, ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʡʦʛʦ ʟʙʝʨʽʛʘʶʪʴ ʚʽʜ ʭʚʦʨʦʙʠ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʘʢʫʣ 

[455]. ʉʢʚʘʣʝʥ ʩʪʠʤʫʣʶʻ ʨʦʙʦʪʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʭʠʘɦ̒  ʦʨʛʘʥʽʟʤ ʚʽʜ 

ʽʥʬʝʢʮʽʡ ʪʘ ʚʽʨʫʩʽʚ [42], ʧʦʢʨʘʱʫʻ ʧʘʤ'ʷʪʴ ʽ ʩʧʦʚʽʣʴʥʶʻ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ [4]. 

ɹʽʣʴʰʝ ʥʦʨʤ ʜʦʙʨʠʚ NRK ʧʽʜʚʠʱʫʚʘʣʠ ʚʤʽʩʪ ʞʠʨʫ ʚ ʥʘʩʽʥʥʽ. ʋ ʟʝʨʥʽ ʩʦʨʪʫ 

ɸʮʪʝʢ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʞʠʨʫ ʩʪʘʥʦʚʠʚ 7,7 %. ɸʣʴʬʘ ʪʦʢʦʬʝʨʦʣʫ ʙʫʣʦ ʙʽʣʴʰʝ ʫ 

ʩʦʨʪʫ ɸʮʪʝʢ, ʘ ʙʝʪʘ ʪʦʢʦʬʝʨʦʣʫ ʫ ʩʦʨʪʫ Rawa [284]. ɺʠʚʯʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ʻ ʜʫʞʝ ʘʢʪʠʚʥʦʶ ʩʬʝʨʦʶ ʜʦʩʣʽʜʞʝʥʴ. [527]. 

ɼʦʩʣʽʜʞʝʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʬʝʥʦʣʴʥʠʡ ʩʢʣʘʜ ʥʘʜʟʝʤʥʦʾ 

ʯʘʩʪʠʥʠ Amaranthus caudatus ʥʘ ʩʝʤʠ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ [384]. ʌʝʥʦʣʴʥ ̔ʩʧʦʣʫʢʠ 

ʚ ʨʦʩʣʠʥʘʭ ʤʘʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ, ʷʢʘ ʟʘʭʠʱʘʻ ʢʣʽʪʠʥʠ ʚʽʜ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ [251].  

ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʚ ʦʣʽʾ ʣʽʥʦʣʦʚʦʾ, ʦʣʝʾʥʦʚʦʾ ʪʘ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ [31, 441]. ɺʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ -1,6 %, ʣʽʥʦʣʝʥʦʚʦʾ -49,2 %, ʦʣʝʾʥʦʚʦʾ 

-14,6 %, ʧʘʣʴʤʽʪʠʥʦʚʦʾ ï 6,2 %, ʩʪʝʘʨʠʥʦʚʦʾ ï 2,0 % [17]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʥʘʡʙʽʣʴʰʝ ʤʽʩʪʠʪʴʩʷ ʚ ʦʣʽʾ ʘʤʘʨʘʥʪʫ ʣʽʥʦʣʝʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (ʜʦ 50 %), ʧʘʣʴʤʽʪʠʥʦʚʦʾ ï 20,0-27,0 %, ʦʣʝʾʥʦʚʦʾ ï 2,1-3,9 %, ʣʽʥʦʣʝʚʦʾ 

ï 21,8-23,3 %[455]. ʆʩʥʦʚʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʦʣʽʷʭ 

ʘʤʘʨʘʥʪʘ ʙʫʣʠ ʧʘʣʴʤʽʪʠʥʦʚʘ, ʦʣʝʾʥʦʚʘ ʪʘ ʣʽʥʦʣʝʚʘ: ʧʘʣʴʤʽʪʠʥʦʚʘ (19,1 %-

23,4 %), ʦʣʝʾʥʦʚʘ (18,7-38,9 %) ʽ ʣʽʥʦʣʝʚʘ (36,7-55,9) [596]. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʘʤʘʨʘʥʪʫ ʷʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ [83]. ʉʢʣʘʜ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʨʦʩʣʠʥʥʠʭ ʦʣʽʷʭ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. ʋ ʭʘʨʯʫʚʘʥʥʽ ʦʣʽʾ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʝʥʘʩʠʯʝʥʠʭ 
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ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʚʘʞʘʶʪʴʩʷ ʙʽʣʴʰ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʬʘʨʤʘʢʦʣʦʛʽʾ ʧʝʚʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʤʘʶʪʴ ʪʝʨʘʧʝʚʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʮʽʥʥʠʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʽʚ ʪʘ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ. ʋ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʽʟʥʽ ʪʠʧʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʥʘʜʘʶʪʴ ʦʣʽʷʤ ʩʧʝʮʠʬʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʩʤʝʪʠʢʠ, ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʬʘʨʙ ʪʦʱʦ. 

ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚʠʷʚʠʣʘʩʷ ʚ ʥʘʷʚʥʦʩʪʽ ʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʦʩʦʙʣʠʚʦ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ, ʪʘʢʠʭ ʷʢ ʦʤʝʛʘ-3 ʪʘ ʦʤʝʛʘ-6. ʎʽ 

ʢʠʩʣʦʪʠ ʻ ʥʝʟʘʤʽʥʥʠʤʠ, ʪʦʙʪʦ ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʽ ʧʦʚʠʥʥʽ ʥʘʜʭʦʜʠʪʠ 

ʟ ʾʞʝʶ. ɺʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʘʞʣʠʚʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʤʘʶʪʴ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʧʨʠʷʶʪʴ ʟʜʦʨʦʚ'ʶ ʩʝʨʮʷ, ʤʦʟʢʫ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʣʘʜ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʥʝ ʣʠʰʝ ʦʟʥʘʯʘʻ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʣʽʾ, ʘʣʝ 

ʡ ʾʭ ʮʽʥʥʽʩʪʴ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ [265]. ɺ ʩʫʯʘʩʥʦʤʫ ʨʘʮʽʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʢʠʩʣʦʪʘʤʠ. ʆʤʝʛʘ-6 ʟʘʟʚʠʯʘʡ ʧʨʠʩʫʪʥʷ ʚ 

ʥʘʜʣʠʰʢʫ ʚ ʙʘʛʘʪʴʦʭ ʧʨʦʜʫʢʪʘʭ, ʷʢʽ ʤʠ ʩʧʦʞʠʚʘʻʤʦ. ʅʘʪʦʤʽʩʪʴ ʆʤʝʛʘ-3 ʯʘʩʪʦ 

ʙʨʘʢʫʻ ʚ ʨʘʮʽʦʥʽ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ, ʱʦ ʩʪʚʦʨʶʻ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʮʽʻʾ ʚʘʞʣʠʚʦʾ 

ʢʠʩʣʦʪʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʜʽʣʷʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʢʣʶʯʝʥʥʶ 

ʜʞʝʨʝʣ ʆʤʝʛʘ-3 ʫ ʱʦʜʝʥʥʝ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ [299]. ʆʤʝʛʘ-3 ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʢʠʩʣʦʪʠ: ʘʣʴʬʘ-

ʣʽʥʦʣʝʥʦʚʫ, ʜʦʢʦʟʘʛʝʢʩʘʻʥʦʚʫ ʪʘ ʝʡʢʦʟʘʧʝʥʪʘʻʥʦʚʫ [365]. ʆʣʝʥʾʦʚʘ ʢʠʩʣʦʪʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʆʤʝʛʘ-9 ʽ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ 

ʦʨʛʘʥʽʟʤʫ [365, 596; 600]. 

ɭ ʨʽʟʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʚʤʽʩʪʫ ʦʣʽʾ ʚ ʘʤʘʨʘʥʪ.̔ ɺʤʽʩʪ ʦʣʽʾ ʚ 

ʩʦʨʪʘʭ ʘʤʘʨʘʥʪʘ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 4,57 % ʜʦ 5,55 % [547]. ɺʤʽʩʪ ʞʠʨʫ ʩʪʘʥʦʚʠʚ 7,2 % 

[364]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʚʽʥ ʟʘʣʝʞʘʚ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʘ ʽ ʩʪʘʥʦʚʠʚ: ɸ. cruentus - 

5,6-8,1 %, A. hypochondriacus - 6,1-7,3 %, A. caudatus - 5,8-10,9 % [381]. ʋ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʥʘ ʨʽʚʥʽ 8 % 

[572]. 
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ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʩʢʚʘʣʝʥʫ ʪʘ ʪʦʢʦʬʝʨʦʣʽʚ, ʷʢʽ ʜʽʶʪʴ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, 

ʘʤʘʨʘʥʪʦʚʘ ʦʣʽʷ ʤʘʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʢʠʩʣʝʥʥʷ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ ʦʣʽʾ ʤʽʩʪʠʪʴʩʷ 21,3 % 

ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ, 28,2 % ʦʣʝʾʥʦʚʦʾ ʪʘ 46,5 % ʣʽʥʦʣʝʚʦʾ [441]. 

ʉʦʨʪ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʣʽʜʞʝʥʥ ɹʨʝʢʦʤʝʥʜʫʶʪʴ ʩʦʨʪʠ Plenitude ʽ Hopi Red Dye, ʷʢ ʮʽʥʥʠʡ ʚʠʙʽʨ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʣʽʬʝʥʦʣʽʚ, ʧʨʦʪʝʾʥʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɺʤʽʩʪ ʙʽʣʢʫ ʢʦʣʠʚʘʚʩʷ ʚ ʰʠʨʦʢʽʡ ʜʽʘʧʘʟʦʥʽ (12,34ï37,25 %), 

ʥʘʡʙʽʣʴʰʠʤ ʚʽʥ ʙʫʚ ʫ ʩʦʨʪʫ Hopi Red Dye [540]. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʤʘʻ ʧʨʷʤʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʟ ʷʢʽʩʪʶ ʟʝʨʥʘ, ʘ ʩʘʤʝ ʟ ʚʤʽʩʪʦʤ ʙʽʣʢʫ [547].  

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʇʦʣʴʱʽ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚʤʽʩʪ ʞʠʨʫ ʽ ʪʦʢʦʬʝʨʦʣʽʚ 

ʙʫʚ ʚʠʱʠʤ ʫ ʩʦʨʪʫ ɸʮʪʝʢ [527] ʽ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʟʨʦʩʣʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ 

ʜʦʙʨʠʚ ʜʦ N ʈ ʂ  [390; 529]. 

ɼʝʷʢʽ ʚʯʝʥʽ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ 

ʫ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ. ʅʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʟʝʨʥʽ 

ʚʠʨʦʱʝʥʦʤʫ ʚ ʧʽʚʜʝʥʥʠʭ ʰʠʨʦʪʘʭ, ʽ ʥʘʚʧʘʢʠ, ʚ ʧʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʩʝʨʝʜ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʥʦ- ʪʘ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʢʠʩʣʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʘʤʘʨʘʥʪ, ʚʠʨʦʱʝʥʠʡ ʚ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʥʘʢʦʧʠʯʫʻ ʙʽʣʴʰʝ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʥʽʞ ʥʘʩʠʯʝʥʠʭ, ʯʠʤ ʨʦʙʠʪʴ ʮʶ ʩʠʨʦʚʠʥʫ ʮʽʥʥʽʰʠʤ 

ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ [42]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʩʢʣʘʜ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʦʣʽʾ, ʦʪʨʠʤʘʥʽʡ ʟ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ, ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʚ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʟʥʘʢ, ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʘʚʩʷ 

ʧʦʛʦʜʥʽʤʠ ʫʤʦʚʘʤʠ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʽʚʥʝʤ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ. ɺ ʦʣʽʾ 

ʙʫʣʦ ʥʘʡʙʽʣʴʰʝ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ ʜʦʤʽʥʫʚʘʣʠ ʣʽʥʦʣʝʥʦʚʘ 

ʪʘ ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʠ [30; 34; 390]. ʆʩʥʦʚʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʦʣʽʷʭ ʘʤʘʨʘʥʪʘ ʙʫʣʠ ʣʽʥʦʣʝʚʘ (36,7-55,9 %), ʦʣʝʾʥʦʚʘ (18,7-38,9 %) 

ʪʘ ʧʘʣʴʤʽʪʠʥʦʚʘ (19,1 %-23,4 %) [596]. ʇʦʜʽʙʥʽ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʽʥʰʠʭ ʜʞʝʨʝʣʘʭ: 

ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ - 51,5-53,5 %; ʦʣʝʾʥʦʚʘ - 14,8-18,4 %; ʧʘʣʴʤʽʪʠʥʦʚʘ - 15,7-

17,1 %; ʩʪʝʘʨʠʥʦʚʘ 3,6-4,1 % [572]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [442] ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʩʪʘʥʦʚʠʚ ï 39,7 %, ʦʣʝʾʥʦʚʦʾ ï 30,65 %, ʧʘʣʴʤʽʪʠʥʦʚʦʾ ï 12,03  %. ʇʨʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʚ ʦʣʽʾ ʘʤʘʨʘʥʪʫ ʣʽʥʦʣʝʚʦʾ ʪʘ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪ ʩʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ 
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ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɿʘ ʜʘʥʠʤʠ Szab·ov§ M, ʚʤʽʩʪ ʞʠʨʦʚʠʭ ʢʠʩʣʦʪ ʙʫʚ ʪʘʢʠʤ: 

ʣʽʥʦʣʝʚʘ (ʉ18 :2 ) - 39,7-46,0 %, ʦʣʝʾʥʦʚʘ (ʉ18 :1 ) - 26,3-33,1 %, ʧʘʣʴʤʽʪʠʥʦʚʘ 

(ʉ16 :0 ) - 19,7-20,1 %, ʩʪʝʘʨʠʥʦʚʘ (ʉ18 :0 ) - 3,4-3,7 %, ʘʣʴʬʘ-ʣʽʥʦʣʝʥʦʚʘ (ʉ18 :3 

) - 0,7-0,8 %, ʘʨʘʭʽʜʦʚʘ -0,5 %, ʝʡʢʦʟʝʥʦʚʘ - 0,3 % [547; 469]. 

ɹʽʣʴʰʝ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʥʘʡʙʽʣʴʰʠʤ ʻ ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ 

ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ (43,2-55,5 %). ʆʣʝʥʾʦʚʘ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 23,5-34,0 %, ʧʘʣʴʤʽʪʠʥʦʚʘ 

ï ʚ ʤʝʞʘʭ 20 %, ʩʪʝʘʨʠʥʦʚʘ (2,1-2,3 %), ʣʽʥʦʣʝʥʦʚʘ (0,2-0,6) [120]. ʇʦʜʽʙʥʽ ʜʘʥʽ 

ʥʘʚʝʜʝʥʽ ʚ ʽʥʰʦʤʫ ʜʞʝʨʝʣʽ: ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ - 51,5-53,5%; ʦʣʝʾʥʦʚʘ - 14,8-18,4%; 

ʧʘʣʴʤʽʪʠʥʦʚʘ - 15,7-17,1%; ʩʪʝʘʨʠʥʦʚʘ 3,6-4,1% [556]. ɺʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʩʪʘʥʦʚʠʚ 38-62 %, ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 20-33 %, ʣʽʥʦʣʝʥʦʚʦʾ ï 1,1 % [600; 596; 

298]. 

ɺ ʫʤʦʚʘʭ ʋʟʙʝʢʠʩʪʘʥʫ ʫ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʝʨʘ ʽ ɻʝʣʽʦʩ ʚʤʽʩʪ 

ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʝʞ ʤʘʣʦ ʟʘʣʝʞʘʚ ʚʽʜ ʩʦʨʪʫ ʽ ʙʫʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ, 

ʚʽʜʧʦʚʽʜʥʦ 23,19; 22,60 ʪʘ 22,80 %. ɿʘ ʚʤʽʩʪʦʤ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʝʨʝʚʘʞʘʚ ʩʦʨʪ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 - 31,31 %, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʃʨ̒ʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 24,67 %, ʘ ʫ 

ʩʦʨʪʫ ɻʝʣʽʦʩ - 28,80 %. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ (47,01 %) ʚʠʷʚʠʣʠ ʫ 

ʩʦʨʪʫ ʃʨ̒ʘ, ʫ ʩʦʨʪʫ ɻʝʣʽʦʩ ʚʽʥ ʩʪʘʥʦʚʠʚ 42,83 % ʽ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ï 

40,16 %. ɺʤʽʩʪ ʣʽʥʦʣʝʥʦʚʦʾ ʢʠʩʣʦʪʠ ʢʦʣʠʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʚ ʤʝʞʘʭ 1,17-

1,65 % [299]. 

ɺʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʘʣʝʞʘʚ ʪʘʢʦʞ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʘ. ɺ ʦʣʽʾ A. cruentus 

ʤʽʩʪʠʣʦʩʷ 16-27 % ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʦʣʽʾ, 20-39 % ʦʣʝʾʥʦʚʦʾ ʪʘ 34-47 % ʣʽʥʦʣʝʚʦʾ. ʋ 

A. caudatus ʤʽʩʪʠʪʴʩʷ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʦʣʽʾ ʩʪʘʥʦʚʠʚ 12-20 %, ʦʣʝʾʥʦʚʦʾ ï 24-33 %, 

ʣʽʥʦʣʝʚʦʾ ï 36-50 %. ʋ ʚʠʜʫ A. hypochondriacus ʚʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʙʫʚ ʪʘʢʠʤ: 

ʧʘʣʴʤʽʪʠʥʦʚʘ ï 18-24 %, ʦʣʝʾʥʦʚʘ ï 16-34 %, ʣʽʥʦʣʝʚʘ ï 39-52 %. ʋ A. hybridus 

ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 19-22 %, ʦʣʝʾʥʦʚʘ -19-26 % ʽ ʣʽʥʦʣʝʚʘ 

- 47-56 % [441]. 

ɿʘ ʜʘʥʠʤʠ ɻʫʜʢʦʚʩʴʢʦʾ ʅ.ɹ., ʪʘʢʠʤ ʙʫʚ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ: ʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʣʴʤʽʪʠʥʦʚʦʶ (ʉ16:0) - ʜʦ 

21 %, ʩʪʝʘʨʠʥʦʚʦʶ (ʉ18:0) - 3,33-3,90 %, ʘʨʘʭʽʜʦʥʦʚʦʶ (ʉ20:0) - ʜʦ 0,82 %, 

ʙʝʛʝʥʦʚʦʶ (ʉ22:0) - ʜʦ 0,30 % ʪʘ ʣʘʫʨʠʥʦʚʦʶ (ʉ14:0) - 0,10-0,18 % ʢʠʩʣʦʪʘʤʠ. 



93 
 

ʄʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʦʣʝʾʥʦʚʦʶ ʢʠʩʣʦʪʦʶ 

(ʉ18:1) ï ʜʦ 40 %, ʧʘʣʴʤʝʪʦʣʝʾʥʦʚʦʶ (ʉ16:1) ï 0,47ï0,69 %, ʝʡʢʦʟʝʥʦʚʦʶ (ʉ20:1) 

ï ʜʦ 0,35 %. ɹʽʣʴʰʽʩʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʩʪʘʥʦʚʠʪʴ ʣʽʥʦʣʝʚʘ 

ʢʠʩʣʦʪʘ (ʉ18:2) ï ʜʦ 50 %, ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ (ʉ18:3) ï ʜʦ 1,26 % 

[42]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚ ʨʽʟʥʠʭ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʌʨʘʥʮʽʾ ʚʠʟʥʘʯʘʣʠ, ʷʢ 

ʨʝʛʽʦʥʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ Amaranthus. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʨʘʟʢʘʭ ʽʟ ʪʝʧʣʽʰʠʭ 

ʨʝʛʽʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʠʱʠʡ ʚʤʽʩʪ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟʦʢʨʝʤʘ 

ʣʽʥʦʣʝʚʦʾ (C18:2) ʪʘ ʦʣʝʾʥʦʚʦʾ (C18:1), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʙʽʦʩʠʥʪʝʟ ʮʠʭ ʩʧʦʣʫʢ. ɺʦʜʥʦʯʘʩ, ʭʦʣʦʜʥʽʰʽ ʫʤʦʚʠ 

ʩʧʨʠʷʣʠ ʜʝʱʦ ʚʠʱʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʂʨʽʤ ʪʦʛʦ, 

ʜʦʩʣʽʜʥʠʢʠ ʟʘʬʽʢʩʫʚʘʣʠ ʚʘʨʽʘʮʽʾ ʫ ʚʤʽʩʪʽ ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʬʽʪʦʩʪʝʨʦʣʽʚ, ʱʦ ʪʘʢʦʞ 

ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʎʽ ʙʽʦʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʤʫ ʾʭ ʥʘʷʚʥʽʩʪʴ ʧʽʜʚʠʱʫʻ 

ʮʽʥʥʽʩʪʴ ʘʤʘʨʘʥʪʦʚʦʛʦ ʥʘʩʽʥʥʷ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [280]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ Amaranthus ʷʢ 

ʢʫʣʴʪʫʨʠ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ 

ʮʽʥʥʦʩʪʽ [312]. 

ʆʪʞʝ, ʘʤʘʨʘʥʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʫʥʽʢʘʣʴʥʫ ʧʩʝʚʜʦʟʣʘʢʦʚʫ ʢʫʣʴʪʫʨʫ ʟ 

ʚʠʥʷʪʢʦʚʠʤʠ ʧʦʞʠʚʥʠʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʠʩʦʢʠʡ ʚʤʽʩʪ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʫ, ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ, ʦʩʦʙʣʠʚʦ ʧʦ 

ʣʽʟʠʥʫ, ʨʦʙʠʪʴ ʡʦʛʦ ʮʽʥʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ ʟʝʨʥʦʚʠʤ ʢʫʣʴʪʫʨʘʤ. 

ʃʽʧʽʜʥʠʡ ʩʢʣʘʜ ʘʤʘʨʘʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʣʽʥʦʣʝʚʘ, ʦʣʝʾʥʦʚʘ ʪʘ ʧʘʣʴʤʽʪʠʥʦʚʘ 

ʢʠʩʣʦʪʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʫʥʽʢʘʣʴʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ, 

ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʬʽʪʦʩʪʝʨʦʣʽʚ, ʱʦ ʥʘʜʘʻ ʘʤʘʨʘʥʪʦʚʽʡ ʦʣʽʾ ʚʠʨʘʞʝʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɹʘʛʘʪʠʡ ʩʢʣʘʜ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟʘʙʝʟʧʝʯʫʻ ʘʤʘʨʘʥʪʫ ʚʠʩʦʢʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʟʣʘʢʽʚ. 
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ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʚʢʣʶʯʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʗʢʽʩʪʴ ʘʤʘʨʘʥʪʫ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. ʂʫʣʴʪʫʨʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʩʪʘʣʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʘʨʘʥʪʫ ʦʭʦʧʣʶʶʪʴ ʭʘʨʯʦʚʫ, ʬʘʨʤʘʮʝʚʪʠʯʥʫ 

ʪʘ ʢʦʩʤʝʪʠʯʥʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʗʢ ʜʞʝʨʝʣʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʘʤʘʨʘʥʪ 

ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ, ʩʝʣʝʢʮʽʶ ʚʠʩʦʢʦʦʣʽʡʥʠʭ 

ʩʦʨʪʽʚ ʪʘ ʨʦʟʨʦʙʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʮʽʻʾ ʫʥʽʢʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. 

 

1.6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ ʘʤʘʨʘʥʪʫ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ. 

ʅʘʡʙʽʣʴʰ ʜʝʰʝʚʠʤ ʟʘʤʽʥʥʠʢʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʻ ʟʝʣʝʥʽ ʜʦʙʨʠʚʘ. ɰʭ 

ʮʽʥʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʢʫʣʴʪʫʨʠ ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʠʦʨʘʥʦʾ ʟʝʣʝʥʦʾ ʤʘʩʠ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʧʦʞʥʠʚʥʠʭ ʧʦʢʨʠʚʥʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ ʦʩʦʙʣʠʚʦ 

ʧʝʨʩʧʝʢʪʠʚʥʝ ʫ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ɿʝʣʝʥʘ ʤʘʩʘ ʧʨʠʦʨʶʻʪʴʩʷ 

ʩʦʢʦʚʠʪʦʶ, ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʦʜʠ, ʪʦʤʫ ʚʦʥʘ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʽ ʚʠʚʽʣʴʥʷʻ 

ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʰʚʠʜʰʝ, ʥʽʞ ʥʘʚʽʪʴ ʧʽʜʩʪʠʣʢʦʚʠʡ ʛʥʽʡ. ʂʨʽʤ ʪʦʛʦ, ʧʦʢʨʠʚʥʽ 

ʢʫʣʴʪʫʨʠ ʧʦʣʽʧʰʫʶʪʴ ʚʦʜʥʠʡ, ʧʦʚʽʪʨʷʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤʠ [249]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʝʣʝʥʽ ʜʦʙʨʠʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʮʽʥʥʫ ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʩʧʨʠʷʥʥʷ ʝʢʦʣʦʛʽʯʥʽʡ 

ʩʪʽʡʢʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʟʦʪʦʤ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʣʷʭ ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʢʫʣʴʪʫʨ ʚʽʜ ʭʽʤʽʯʥʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ, ʩʧʨʠʷʶʯʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʨʝʩʫʨʩʽʚ [405]. 

ɸʟʦʪ ʽʩʥʫʻ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʫ ˇʨʫʥʪʽ, ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʷʢ ʦʨʛʘʥʽʯʥʠʡ ʪʘ 

ʥʝʦʨʛʘʥʽʯʥʠʡ ʘʟʦʪ, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʥʝʦʨʛʘʥʽʯʥʠʡ. 
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ʅʝʦʨʛʘʥʽʯʥʠʡ ʘʟʦʪ ʜʘʣʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʽʪʨʘʪʥʠʡ ʘʟʦʪ ʪʘ ʘʤʦʥʽʡʥʠʡ ʘʟʦʪ ʟʘʣʝʞʥʦ 

ʚʽʜ ʡʦʛʦ ʩʪʘʥʫ [405]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣ. 1.2 ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʘʤʘʨʘʥʪʫ ʱʦʜʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʟʝʣʝʥʝ 

ʜʦʙʨʠʚʦ. 

ʊʘʙʣʠʮʷ 1.2  

ʆʨʽʻʥʪʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʟʘ 

ʚʝʩʥʷʥʦʾ ʩʽʚʙʠ ʽ ʧʨʠʦʨʶʚʘʥʥʷ ʟʘ ʫʢʽʩʥʦʾ ʩʪʠʛʣʦʩʪʽ (ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʄ. 

ʊʠʨʫʩʴ). 

ʂʫʣʴʪʫʨʘ ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʮ/ʛʘ 

ʅʘʢʦʧʠʯʝʥʦ ʚ ʟʘʛʘʣʴʥʽʡ 

ʙʽʦʤʘʩʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʢʛ/ʛʘ 

ʈʘʟʦʤ 

ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, 

ʢʛ/ʛʘ N ʈ2ʆ5 ʂ2ʆ 

ɻʦʨʦʭ ʢʦʨʤʦʚʠʡ 350 150 100 150 400 

ɺʠʢʘ ʷʨʘ 300 120 60 180 360 

ʂʦʨʤʦʚʽ ʙʦʙʠ 350 130 70 140 340 

ʃʶʧʠʥ 

ʦʜʥʦʨʽʯʥʠʡ 

260 140 60 140 340 

ɻʽʨʯʠʮʷ ʙʽʣʘ 250 80 40 90 210 

ʉʫʨʽʧʠʮʷ 250 100 40 90 230 

ʈʝʜʴʢʘ ʦʣʽʡʥʘ 400 140 70 200 410 

ʌʘʮʝʣʽʷ 300 80 50 200 330 

ɻʨʝʯʢʘ 300 100 65 150 315 

ɸʤʘʨʘʥʪ 500 220 40 400 660 

 

ʗʢ ʚʠʜʥʦ, ʽʟ ʟʝʣʝʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥ ʫ ˇʨʫʥʪ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʈʦʟʨʘʭʫʥʢʠ ʻ ʦʨʽʻʥʪʦʚʥʽ ʽ ʫʟʘʛʘʣʴʥʝʥʽ, ʪʦʤʫ ʱʦ ʫʨʦʞʘʡʥʽʩʪʴ 

ʪʘ ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʢʦʣʠʚʘʪʠʩʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʩʪʨʦʢʽʚ ʩʽʚʙʠ. 
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ɹʽʦʤʘʩʘ ʘʤʘʨʘʥʪʫ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʜʦ ʨʽʚʥʷ 

100 % ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ (NPK). ɿʘʩʪʦʩʫʚʘʥʥʷ NPK ʜʦʙʨʠʚ ʥʘ ʨʽʚʥʷʭ ʜʦ 

100 %, ʟʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʟʚʝʣʦ ʜʦ ʙʽʣʴʰʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʽʥʜʝʢʩʽʚ ʤʽʞʨʷʜʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ [430]. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ ʜʦʙʨʠʚʘ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʜʚʽ ʛʨʫʧʠ 

ʢʫʣʴʪʫʨ: ʙʦʙʦʚʽ, ʷʢʽ ʜʘʶʪʴ ʟʝʣʝʥʫ ʤʘʩʫ ʙʘʛʘʪʫ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʦʩʦʙʣʠʚʦ 

ʘʟʦʪʦʤ; ʢʘʧʫʩʪʷʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ ʽ ʚʠʩʦʢʦʶ 

ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʘʤʘʨʘʥʪ ʻ ʥʝʜʦʦʮʽʥʝʥʦʶ ʢʫʣʴʪʫʨʦʶ ʥʝ ʣʠʰʝ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʟʝʨʥʦ, ʘʣʝ ʡ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʮʽʥʥʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʟʝʣʝʥʽ 

ʜʦʙʨʠʚʘ. ɺʽʥ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʝʨʥʦ, ʽ ʤʘʡʞʝ 

ʥʝ ʚʠʨʦʱʫʻʪʴʩʷ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ. ʎʽʥʥʽʩʪʴ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʢʫʣʴʪʫʨʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʘʤʘʨʘʥʪ ʥʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʤʘʻ ʥʠʟʴʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ. 

ɺʽʥ ʤʘʻ ʰʚʠʜʢʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ, ʯʝʨʝʟ ʧʽʚʪʦʨʘ ʤʽʩʷʮʷ ʟʘʮʚʽʪʘʻ, ʬʦʨʤʫʻ 

ʦʨʽʻʥʪʦʚʥʦ 40 ʪ/ʛʘ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʙʘʛʘʪʦʾ ʥʘ ʘʟʦʪ. ɿʘʚʜʷʢʠ ʟʤʽʰʘʥʦʤʫ ʪʠʧʫ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʩʪʨʠʞʥʝʚʦʤʫ ʪʘ ʤʠʯʢʫʚʘʪʦʤʫ (ʧʦʚʝʨʭʥʝʚʦʤʫ) ʻ ʯʫʜʦʚʠʤ 

ʨʦʟʧʫʰʫʚʘʯʝʤ ʧʝʨʝʫʱʽʣʴʥʝʥʠʭ ˇʨʫʥʪʽʚ. ʄʘʻ ʥʘʡʤʝʥʰʫ ʥʦʨʤʫ ʚʠʩʽʚʫ ʩʝʨʝʜ 

ʩʠʜʝʨʘʣʴʥʠʭ ʢʫʣʴʪʫʨ. 

ɻʣʦʙʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʦʙʨʠʚ ʟʨʦʩʪʘʻ ʜʝʥʴ ʫ ʜʝʥʴ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʠʱʦʛʦ ʚʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ˇʨʫʥʪʫ [336]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʤʘʨʘʥʪ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʟ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʘʟʦʪʦʤ [73]. 

ʋʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʘʤʘʨʘʥʪʫ ʚʠʜʫ A. hypochondriacus 

ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ ʩʪʘʥʦʚʠʪʴ: ʘʟʦʪʫ 2,20-2,55 %, 

ʬʦʩʬʦʨʫ 0,40-0,51 %, ʢʘʣʽʶ 3,86 ï 4,80 % (ʪʘʙʣ. 1.3). 
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ʊʘʙʣʠʮʷ 1.3  

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʘʤʘʨʘʥʪʫ,  % ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ 

ʨʝʯʦʚʠʥʫ 

ɺʠʜ, ʩʦʨʪ ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʪ/ʛʘ 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ɿʘ ʜʘʥʠʤʠ: 

N ʈ2ʆ5 ʂ2ʆ 

A. 

hypochondriacus 

55-60 2,20-

2,55 

0,40-

0,51 

3,9-4,8 [ɸʤʘʨʘʥʪé 

ʄʦʥʦʛʨʘʬʽʷ. 

ɻʦʧʮʽʡ ʊ.ɯ.] 

ɸ. paniculatus 

ʉʦʨʪ 

ɼʥʽʧʨʦʚʩʴʢʠʡ 1 

25 1,22-

1,48 

0,50-

0,54 

2.98-

3,12 

ɼʠʩʝʨʪʘʮʽʷ 

ɼʫʜʢʘ ʄ.ɯ., 

2020. ʉ.199 

A. hybridus 

 ʉʦʨʪ ʋʣʴʪʨʘ  

ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘ ʟʝʨʥʦ 28 

ʮ/ʛʘ 

1,6-3,2 0,8-1,6 4,8-9,2 ɺʦʡʪʘʰʝʥʢʦ 

ɼ.ʇ. 2011 

ɸʤʘʨʘʥʪ ʅʝʤʘʻ ʜʘʥʠʭ 1,70-

1,72 

0,50-

0,52 

2,35-

2,36 

Shoniyozov B., 

Ortikov T., 

2023 

ɸʤʘʨʘʥʪ 26,9 2,47-

2,50 

0,21 3,17-

3,36 

Andrusenko 

V.A., 

Kuznetsov I.Y. 

2015 

ɸ. cruentus*  ʅʝʤʘʻ ʜʘʥʠʭ 5,2 0,82 4,0 Managa G.M. 

et al.,2023 

A. tricolor L.**  ʅʝʤʘʻ ʜʘʥʠʭ 12,5-

31,9 

0,6-1,7 5,9-

14,0 

Zaman H.,  

2022 

ɸ. caudatus ʅʝʤʘʻ ʜʘʥʠʭ  0,48 8,5 Jimoh M. O., 

2020 

*ʚʤʩ̔ʪ ʫ ʣʠʩʪʽ; **ʤʛ ʥʘ 1 ʨʦʩʣʠʥʫ 
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ʊʦʙʪʦ ʥʘʚʽʪʴ ʟʘ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʾ, ʷʢ ʜʣʷ ʘʤʘʨʘʥʪʫ, ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʥʘ ʨʽʚʥʽ 50 ʪ/ʛʘ (10 ʪ/ʛʘ ʩʫʭʦʾ ʤʘʩʠ), ʚ ˇʨʫʥʪ ʟʘ ʾʾ ʧʨʠʦʨʶʚʘʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʦʨʽʻʥʪʦʚʥʦ N220 255ʈ40-50ʂ390-480. ʅʽʷʢʘ ʽʥʰʘ ʧʦʢʨʠʚʥʘ ʢʫʣʴʪʫʨʘ, ʥʘʚʽʪʴ ʙʦʙʦʚʽ, ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ˇʨʫʥʪ ʚ ʧʨʦʮʝʩʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ [34]. 

ɸʤʘʨʘʥʪ ʥʘ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʙʝʟ ʜʦʙʨʠʚ. ɿʘʚʜʷʢʠ 

ʨʦʟʛʘʣʫʞʝʥʽʡ ʪʘ ʛʣʠʙʦʢʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʚʽʥ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ 

ʩʝʙʝ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʫʤʽʰʽ 

ʧʦʢʨʠʚʥʠʭ ʢʫʣʴʪʫʨ, ʦʩʢʽʣʴʢʠ ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʘʟʦʪʦʤ, ʟʤʝʥʰʫʻ ʚʤʽʩʪ ʩʦʣʝʡ ʫ ˇʨʫʥʪʽ 

[147]. 

ʎʷ ʨʦʩʣʠʥʘ ʪʦʣʝʨʫʻ ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ ʤʽʞ pH 4,3 ʜʦ 8,0 ʽ ʨʦʩʪʝ 

ʦʧʪʠʤʘʣʴʥʦ ʤʽʞ pH 5,5 ʜʦ 7,0. ʅʘʜʣʠʰʢʦʚʝ ʚʥʝʩʝʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʣʽʜʦʛʦ ʣʠʩʪʷ ʪʘ ʪʦʢʩʠʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʫ 

ʨʦʩʣʠʥʘʭ [406]. 

ɿʘ ʜʘʥʠʤʠ ɻʦʧʮʽʡ ʊ.ɯ. ʪʘ ʽʥ., ʘʤʘʨʘʥʪ, ʟʘ ʨʘʭʫʥʦʢ ʩʠʣʴʥʦ ʨʦʟʚʠʥʫʪʦʾ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʟʘʩʚʦʶʻ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʟ ʛʣʠʙʰʠʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ, ʷʢʽ 

ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʦʤʫ ʚʝʣʠʢʫ ʧʝʨʩʧʝʢʪʠʚʫ ʤʘʻ ʷʢ 

ʢʫʣʴʪʫʨʘ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ, ʦʩʦʙʣʠʚʦ ʚʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʫ ʥʦʨʤʫ ʚʠʩʽʚʫ (1,0-

1,5 ʢʛ/ʛʘ) [34]. 

 

ɿʝʣʝʥʠʡ ʢʦʨʤ ʘʤʘʨʘʥʪʫ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʚʫʛʣʝʚʦʜʽʚ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ 

ʙʽʣʢʫ. ɺʠʷʚʣʝʥʦ ʟʥʘʯʥʽ ʨʽʚʥʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʘʣʽʡ, ʢʘʣʴʮʽʡ, 

ʤʘʛʥʽʡ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʤʽʜʴ ʪʘ ʮʠʥʢ. ɸʥʘʣʽʟ ʧʦʞʠʚʥʦʛʦ ʩʢʣʘʜʫ ʮʽʣʦʾ ʯʘʩʪʠʥʠ 

ʯʝʨʚʦʥʦʛʦ ʘʤʘʨʘʥʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʙʫʣʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʫ (26,60 Ñ 0,42 %), 

ʞʠʨʫ (4,49 Ñ 0,30 %), ʚʦʣʦʢʦʥ (6,67 Ñ 0,33 %) ʪʘ ʚʫʛʣʝʚʦʜʽʚ (39,80 Ñ 0,15 %). ʂʘʣʽʡ 

(1080,02 Ñ 32,51 ʤʛ/100ʛ ʩʫʭʦʾ ʚʘʛʠ) ʚʠʷʚʠʚʩʷ ʦʩʥʦʚʥʠʤ ʤʽʢʨʦʝʣʝʤʝʥʪʦʤ ʩʝʨʝʜ 

ʽʥʰʠʭ (Na, Ca ʪʘ ʟʘʣʽʟʦ) [485, 395]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ 1 ʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʽ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʪʴ: ʘʟʦʪʫ 30,4-35,4 ʢʛ, 

ʬʦʩʬʦʨʫ ï 16,7-18,6 ʢʛ, ʢʘʣʽʶ 34,8-36,8 ʢ [72]. ʗʢ ʩʪʚʝʨʜʞʫʶʪʴ ʈʘʭʤʝʪʦʚ ɼ. ʽ 
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ʈʠʙʘʣʢʦ ʗ., ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʥʘ ʨʽʚʥʽ 10 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʥ ʚʠʥʦʩʠʪʴ 

N150-175 P90-100 K450-550 Ca210-250 Mg80-100, ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʧʽʟʥʽʰʝ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ˇʨʫʥʪ [146]. 

ɻʝʥʦʪʠʧʠ ʘʤʘʨʘʥʪʫ ʚʠʨʦʙʣʷʣʠ 720ī1320 ʛ ʤ Į ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʪʘ 140ī300 

ʛ ʤ Į ʟʝʨʥʘ. ʇʦʛʣʠʥʘʥʥʷ ʘʟʦʪʫ ʩʪʘʥʦʚʠʣʦ 13ī21 ʛ N ʤ Į. ʏʝʨʝʟ ʥʠʟʴʢʠʡ ʽʥʜʝʢʩ 

ʟʙʠʨʘʥʥʷ (Ò 30 ʚʽʜʩʦʪʢʽʚ), ʜʦ 14 ʛ N ʤ Į ʟʘʣʠʰʘʣʦʩʷ ʚ ʟʘʣʠʰʢʘʭ (ʩʦʣʦʤʘ+ʢʦʨʽʥʥʷ) 

ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ [276]. 

ɺʤʽʩʪ ʤʽʥʝʨʘʣʽʚ ʫ ʣʠʩʪʽ ʘʤʘʨʘʥʪʫ ʚʠʜʫ ɸ. cruentus ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ 

ʤʘʩʫ ʥʘʩʪʫʧʥʠʡ: ʘʟʦʪʫ 5,2  %; ʬʦʩʬʦʨʫ 0,82  %; ʢʘʣʽʶ 4,0  %; ʤʘʛʥʽʶ 1,7  %; ʩʽʨʢʠ 

0,56  %; ʢʘʣʴʮʽʶ 2,4 % [413]. 

ɺʤʽʩʪ ʢʘʣʽʶ ʫ ʩʫʭʽʡ ʤʘʩʽ ʟʝʨʥʘ ʩʪʘʥʦʚʠʚ 267,8 ï 473,6 ʤʛ/100ʛʨʘʤ, ʫ 

ʚʝʛʝʪʘʪʠʚʥʽʡ ʤʘʩʽ ʢʘʣʽʶ 1320-1677 ʤʛ/100ʛʨʘʤ. ʋ ʟʝʣʝʥʽʡ ʤʘʩʽ ʚʤʽʩʪ ʙʽʣʢʫ 13,4-

23,3  % [384]. 

ʋ ʚʠʜʫ Amaranthus caudatus ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ (0,60 %) ʙʫʚ ʧʝʨʝʜ 

ʮʚʽʪʽʥʥʷʤ ʽ ʟʥʠʟʠʚʩʷ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʜʦ 0,48 %. ɺʤʽʩʪ ʢʘʣʽʶ ʙʫʚ ʥʠʞʯʠʤ ʧʝʨʝʜ 

ʮʚʽʪʽʥʥʷʤ (7,9 %) ʽ ʧʽʜʚʠʱʠʚʩʷ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʜʦ 8,5 % [376]. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʣʠ ʪʘʢʦʞ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ. ʊʘʢ, ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʫ ʙʽʦʤʘʩʽ ʘʤʘʨʘʥʪʫ 

ʙʫʚ ʫ ʧʝʨʽʦʜ ʟ 80-ʛʦ ʧʦ 90-ʡ ʜʝʥʴ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʦʙʪʦ ʫ ʬʘʟʘʭ ʧʦʷʚʠ ʩʫʮʚʽʪʴ ʽ 

ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ [472]. 

ʅʘʡʙʽʣʴʰʝ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʽʡ ʤʘʩʽ ʘʤʘʨʘʥʪʫ 

ʤʽʩʪʠʣʦʩʷ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ, ʘ ʩʘʤʝ: ʟʘʛʘʣʴʥʠʭ ʬʦʨʤ ʘʟʦʪʫ 2,3-3,2 %, ʬʦʩʬʦʨʫ 

1,3-1,6 %, ʢʘʣʽʶ 7,1-9,2 %. ʋ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʤʽʩʪ ʘʟʦʪʫ 

ʟʤʝʥʰʫʚʘʚʩʷ ʜʦ 1,9-2,5 % ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ʪʘ 1,6-2,3 % ʚ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ 

ʩʪʠʛʣʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʅʘʡʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʟʘʛʘʣʴʥʦʛʦ ʢʘʣʽʶ ʘʙʩʦʣʶʪʥʦ ʩʫʭʘ ʤʘʩʘ 

ʘʤʘʨʘʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ ʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ ʟʥʠʞʝʥʥʷʤ ʫ 

ʥʘʩʪʫʧʥʠʭ ʬʘʟʘʭ [20]. 

ɺʤ̔ ʩʪ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʚʽʜʨʽʟʥʷʚʩʷ ʽ ʙʫʚ ʪʘʢʠʤ: ʫ ʟʝʨʥʽ ʙʫʣʦ ʙʽʣʴʰʝ ʘʟʦʪʫ N - 2,55-2,58 %, ʈ - 0,44-0,50 %, 

ʂ - 1,12-1,15 %. ʋ ʥʘʜʟʝʤʥʽʡ ʤʘʩʽ ʙʫʣʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʘʟʦʪʫ, ʘʣʝ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ 

ʢʘʣʽʶ N - 1,70-1,72  %, ʈ - 0,50-0,52 %, ʂ - 2,35-2,36 %. ʇʦʞʥʠʚʥʽ ʨʝʰʪʢʠ 



100 
 

ʘʤʘʨʘʥʪʫ ʤʽʩʪʠʣʠ N - 1,54-1,59 %, ʈ ï 0,53-0,56 %, ʂ - 2,33-2,36 %. ʋ ʢʦʨʝʥʝʚʽʡ 

ʩʠʩʪʝʤʽ ʚʠʷʚʠʣʠ ʥʘʡʤʝʥʰʝ ʘʟʦʪʫ: N - 1,17-1,21 %, ʈ - 0,60-0,62 %, ʂ - 1,85-1,87 % 

[520]. 

ʋ ʚʠʜʫ ɸ. cruentus ʩʦʨʪʫ Giganteus ʚʤʽʩʪ ʘʟʦʪʫ ʚ ʬʽʪʦʤʘʩʽ (ʩʪʝʙʣʘ, ʣʠʩʪʷ, 

ʩʫʮʚʽʪʪʷ) ʩʪʘʥʦʚʠʪʴ 1,65 % [597]. 

ʆʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ. ʊʘʢ, 

ʥʘʚʽʪʴ ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣ. ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʣʘ 31,8 ʪ/ʛʘ, ʘ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ 6,11 ʪ/ʛʘ [71]. 

ɸʤʘʨʘʥʪ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʝ ʜʞʝʨʝʣʦ ʙʽʦʤʘʩʠ-ʬʽʪʦʤʘʩʠ ʯʝʨʝʟ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ, 

ʥʘʚʽʪʴ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ [356, 597]. 

ʅʘ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʘʭ ʉʘʨʥʝʥʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʈʽʚʥʝʥʩʴʢʦʾ 

ʦʙʣ. ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 40-50 ʪ/ʛʘ [29]. ʇʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʥʘʚʽʪʴ ʜʦ 250 ʪ/ʛʘ [236, 460, 526]. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʟʘ ʩʽʚʙʠ 15 ʯʝʨʚʥʷ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ - 91 ʪʘ 95 ʪ/ʛʘ, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʪʨʦʢʘʤʠ 

ʩʽʚʙʠ 25 ʪʨʘʚʥʷ ʪʘ 5 ʯʝʨʚʥʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʘʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʨʦʩʣʠʥ ʢʦʨʦʪʢʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʽ ʪʦʤʫ ʚ ʥʘʰʠʭ ʫʤʦʚʘʭ ʜʦʚʛʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ 

ʟʘʙʝʟʧʝʯʫʚʘʚ ʽʥʪʝʥʩʠʚʥʝ ʥʘʨʦʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ [327]. 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ ˇʨʫʥʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʠ 

ʨʦʩʪʫ, ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʘʟʦʪʫ ï 215,9 ʢʛ/ʛʘ, ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ï 117,1 ʽ 677,4 ʢʛ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʬʘʟʫ 

ʮʚʽʪʽʥʥʷ [20]. ʇʽʜʚʠʱʝʥʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ Nʈʂ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ [268, 459]. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʧʝʨʝʚʘʛʠ ʘʤʘʨʘʥʪʫ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʝ ʧʦʚʝʨʥʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʙʝʟ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʠʤʙʽʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ, ʱʦ ʘʤʘʨʘʥʪ ï ʨʦʩʣʠʥʘ ʥʽʪʨʦʬʽʣ, ʪʦʙʪʦ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ 

ʚʝʣʠʢʫ ʙʽʦʤʘʩʫ ʚ ʩʪʨʝʩʦʚʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ ʥʠʟʴʢʠʭ ʜʦʟʘʭ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ 

[5]. 
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ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ ʚʟʘʻʤʦʜʽʷ ʟʨʦʰʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ ʩʧʨʠʷʻ ʧʦʜʦʚʞʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʶ ʚ ʥʘʜʟʝʤʥʽʡ ʤʘʩʽ 215,9 ʢʛ ʘʟʦʪʫ, 107,9 ʢʛ ʬʦʩʬʦʨʫ ʪʘ 566,7 ʢʛ/ʛʘ 

ʢʘʣʽʶ (ʪʘʙʣ. 1.4) [25]. 

ʊʘʙʣʠʮʷ 1.4.  

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ ˇʨʫʥʪ ʽʟ 

ʟʝʣʝʥʦʶ/ʩʫʭʦʶ ʤʘʩʦʶ ʘʤʘʨʘʥʪʫ. 

ɺʠʜ, ʉʦʨʪ ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ/ʩʫʭʦʾ 

ʤʘʩʠ 

ʪ/ʛʘ 

ɽʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʢʛ ʜ.ʨ. ʥʘ 1 

ʛʘ 

ɿʘ 

ʜʘʥʠʤʠ: 

N ʈ2ʆ5 ʂ2ʆ ʈʘʟʦʤ 

Nʈʂ 

ɺʠʜ A. 

hypochondriacus 

60/12 255 48 480 783 ɸʤʘʨʘʥʪ. 

ɻʦʧʮʽʡ 

A. paniculatus 

ʉʦʨʪ 

ɼʥʽʧʨʦʚʩʴʢʠʡ 1 

25/5 74 25 150 249 ɼʫʜʢʘ ʄ.ɯ. 

ʉ.199 

 2020 ʨ 

ʉʦʨʪ ʋʣʴʪʨʘ 

2003-2005 ʨʨ. 

-/7 216 108 567 891 ɺʦʡʪʘʰʝʥʢʦ 

ɼ. ʇ.2005.  

ʉʦʨʪ ʋʣʴʪʨʘ 

2006-2008 ʨʨ. 

ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘ ʟʝʨʥʦ28 ʮ/ʛʘ 

216 117 677 1010 ɺʦʡʪʘʰʝʥʢʦ 

ɼ. ʇ.2011 

ɸʤʘʨʘʥʪ 26,9 143 12 193 348 Andrusenko 

V.A., 

Kuznetsov 

I.Y. 2015 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʙʽʦʤʘʩʠ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ Hinn Choy ʪʘ RRC 241 ʥʘʡʙʽʣʴʰ 

ʨʝʘʛʫʚʘʣʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʜʦʜʘʪʢʦʚʦʛʦ ʬʦʩʬʦʨʫ (ʜʦ 90 ʢʛ/ʛʘ) ʪʘ ʤʝʥʰʝ 

ʨʝʘʛʫʚʘʣʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʜʦʜʘʪʢʦʚʦʛʦ ʢʘʣʽʶ (ʜʦ 180 ʢʛ/ʛʘ). ʉʦʨʪ Hinn Choy 

ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʚʘʚ ʥʘ ʜʦʜʘʪʢʦʚʠʡ ʘʟʦʪ (ʜʦ 270 ʢʛ/ʛʘ). ʉʝʨʝʜʥʻ ʟʙʽʣʴʰʝʥʥʷ 

ʚʨʦʞʘʶ ʚʽʜ N, K ʪʘ P ʩʪʘʥʦʚʠʣʦ 1,15, 1,27 ʪʘ 14,5 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ [464]. 
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ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ Amaranthus 

hypochondriacus ʤʝʥʰ ʚʠʤʦʛʣʠʚʠʡ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ, ʪʘʤ ʜʝ 

ʪʨʘʜʠʮʽʡʥʽ ʢʫʣʴʪʫʨʠ ʥʝ ʨʦʩʪʫʪʴ, ʟʤʝʥʰʫʶʯʠ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʧʦʣʠʚʫ ʩʦʣʦʥʫ ʚʦʜʫ [482]. 

ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʘʤʘʨʘʥʪ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʪʘʢʦʞ ʷʢ 

ʧʽʩʣʷʞʥʠʚʥʫ ʢʫʣʴʪʫʨʫ. ɺʘʞʣʠʚʘ ʮʽʥʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʄʘʻ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʟʜʘʪʥʘ 

ʟʘʛʣʠʙʣʶʚʘʪʠʩʷ ʜʦ 7 ʤ ʽ ʧʽʜʪʷʛʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʚ ʦʨʥʠʡ ʰʘʨ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʽʚʦʟʤʽʥʠ. ɭ ʜʦʙʨʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʩʫʤʽʰʝʡ ʧʦʢʨʠʚʥʠʭ ʢʫʣʴʪʫʨ ʫ ʧʽʩʣʷʞʥʠʚʥʠʭ ʧʦʩʽʚʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʞʠʚʣʝʥʥʷʤ 

ˇʨʫʥʪʦʚʫ ʙʽʦʪʫ ʘʞ ʜʦ ʧʨʠʤʦʨʦʟʢʽʚ. ɸʤʘʨʘʥʪ ʜʦʙʨʝ ʨʦʩʪʝ ʥʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ 

(ʧʽʩʢʘʭ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣ.), ʟʘʣʠʰʘʻ ʧʽʩʣʷ ʩʝʙʝ ʙʘʛʘʪʦ ʘʟʦʪʫ (ʚ ʣʠʩʪʽ ʤʦʞʝ ʙʫʪʠ ʜʦ 

47 % ʙʽʣʢʫ). ɺʽʥ ʪʘʢʦʞ ʟʜʘʪʥʠʡ ʨʦʟʩʦʣʶʚʘʪʠ ʩʣʘʙʦʟʘʩʦʣʝʥʽ ˇʨʫʥʪʠ [120]. 

ɿʝʣʝʥʠʡ ʘʤʘʨʘʥʪ ʧʨʠʟʚʦʜʠʚ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʙʘʢʪʝʨʽʡ, ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʮʠʢʣʦʤ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ Acidobacteria, Actinobacteria ʪʘ 

Sphingomonas, ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʪʽʚ ˇʨʫʥʪʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʫʛʣʝʮʝʤ ʘʙʦ ʘʟʦʪʦʤ, 

ʪʘʢʠʭ ʷʢ ʙʝʪʘʾʥ, ʩʪʘʭʽʦʟʘ, ʨʘʬʽʥʦʟʘ, ʤʝʣʽʙʽʦʟʘ, ʪʨʠʤʝʪʠʣ ʩʝʣʝʥʦʪʽʤ ʪʘ 3-

ʜʝʛʽʜʨʦʩʬʽʥʛʘʥʽʥ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʜʦʩʪʫʧʥʦʛʦ ʚʫʛʣʝʮʶ ʪʘ 

ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʘʤʠ [597]. ʄʘʻ ʟʚ'ʷʟʦʢ ʟ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ, ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʘʟʦʪʦʤ [73]. ʇʽʜ ʚʧʣʠʚʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ 

ʟʨʦʩʪʘʻ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ [528]. 

ɺʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʧʦʢʨʘʱʫʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. ʁʦʛʦ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʮʽʥʥʝ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ [459]. ɿʘʣʠʰʢʠ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ 

ʤʦʞʫʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʢʫʣʴʪʫʨ [553]. 

ɸʤʘʨʘʥʪ ʻ ʜʫʞʝ ʜʦʙʨʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺʽʥ ʟʘʣʠʰʘʻ ʧʽʩʣʷ ʩʝʙʝ ʙʘʛʘʪʦ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʷʢ ʥʘʜʟʝʤʥʦʾ ʪʘʢ ʽ 

ʧʽʜʟʝʤʥʦʾ, ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʦʨʛʘʥʽʢʦʶ. ʁʦʛʦ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʜʫʞʝ ʙʘʛʘʪʽ ʥʘ ʘʟʦʪ, 

ʧʽʩʣʷ ʘʤʘʨʘʥʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰʝ ʘʟʦʪʫ, ʥʽʞ ʧʽʩʣʷ ʛʦʨʦʭʫ, ʩʦʾ ʪʘ ʽʥʰʠʭ ʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ [73, 247]. 
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ɿʘ ʜʘʥʠʤʠ [494], ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ, ʷʢʠʡ ʚʠʩʽʚʘʣʠ 21 

ʣʠʧʥʷ ʷʢ ʧʨʦʤʽʞʥʫ ʢʫʣʴʪʫʨʫ, ʙʫʣʦ ʨʽʚʥʦʮʽʥʥʠʤ ʚʥʝʩʝʥʥʶ ʛʥʦʶ ʫ ʥʦʨʤʽ 40 ʪ/ʛʘ. 

ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʘʤʘʨʘʥʪ ʥʝ ʪʽʣʴʢʠ ʜʦʙʨʠʡ ʧʦʧʝʨʝʜʥʠʢ, 

ʬʽʪʦʤʝʣʽʦʨʘʥʪ, ʧʽʜʚʠʱʫʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ, ʘʣʝ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʥʠʟʴʢʦʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ [170]. 

ʅʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʽ ʰʚʠʜʢʦ ʟʨʦʩʣʦ ʯʝʨʝʟ ʨʽʟʥʽ ʧʨʠʨʦʜʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʫ (ʧʨʦʤʠʩʣʦʚʫ) ʜʽʷʣʴʥʽʩʪʴ. ʆʩʢʽʣʴʢʠ ʚʘʞʢʽ ʤʝʪʘʣʠ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʧʦʪʨʘʧʣʷʪʠ ʚ ʭʘʨʯʦʚʠʡ ʣʘʥʮʶʛ ʯʝʨʝʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʢʫʣʴʪʫʨʠ ʽ ʟʨʝʰʪʦʶ ʤʦʞʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʯʝʨʝʟ 

ʙʽʦʤʘʛʥʽʬʽʢʘʮʽʶ. ʌʽʪʦʨʝʤʝʜʽʘʮʽʷ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʫʩʧʽʰʥʠʤ ʟʘʭʦʜʦʤ ʧʦʤ'ʷʢʰʝʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ, ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ [599, 254]. 

ʐʚʠʜʢʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʭʦʜʽʚ ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʘʙʨʫʜʥʝʥʘ 

ʟʨʦʰʫʚʘʣʴʥʘ ʚʦʜʘ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʩʪʦʢʠ ʩʧʨʠʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʶ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʌʽʪʦʨʝʤʝʜʽʘʮʽʷ ʻ ʨʝʘʣʽʩʪʠʯʥʦʶ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽʟ ʟʘʙʨʫʜʥʝʥʠʭ 

ʨʘʡʦʥʽʚ, ʟʘʩʥʦʚʘʥʦʶ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʜʽʚ ʨʦʩʣʠʥ-ʛʽʧʝʨʘʢʫʤʫʣʷʪʦʨʽʚ, ʷʢʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʣʝʨʘʥʪʥʽ ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʧʨʠʩʫʪʥʽʭ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ/ˇʨʫʥʪʽ [254]. 

ʊʘʢ, Xiaoying Cui ʽ ʽʥ. ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʤʘʨʘʥʪ ʻ ʮʽʥʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ 

ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʟʘʙʨʫʜʥʝʥʠʭ ʢʘʜʤʽʻʤ ˇʨʫʥʪʽʚ. ɭ ʜʘʥʽ ʱʦ ʘʤʘʨʘʥʪ (Amaranthus 

hypochondriacus L.) ʻ ʩʠʣʴʥʠʤ ʘʢʫʤʫʣʷʪʦʨ ʢʘʜʤʽʶ (Cd) ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʧʝʨʝʚʘʛʘʤ, 

ʷʢ ʰʚʠʜʢʠʡ ʨʽʩʪ, ʚʠʩʦʢʘ ʙʽʦʤʘʩʘ, ʣʝʛʢʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ 

ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [598]. ʇʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʜʣʷ 

ʬʽʪʦʝʢʩʪʨʘʢʮʽʾ (ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ) ʢʘʜʤʽʶ ʽ ʩʚʠʥʮʶ ʟʘʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʽʥʰʽ 

ʜʦʩʣʽʜʥʠʢʠ [321, 302]. 

Amaranthus hypochondriacus ʛʽʧʝʨʘʢʫʤʫʣʶʚʘʚ Cd ʧʨʠ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ (2 ʤʛ ʢʛ ĭ ʩʫʭʦʾ ʚʘʛʠ), ʘʣʝ ʨʦʩʣʠʥʠ, ʚʠʨʦʱʝʥʽ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 
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ʤʛ Cd ʢʛ ĭ ʩʫʭʦʾ ʚʘʛʠ, ʥʝ ʨʦʟʚʠʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʯʽʢʫʚʘʥʦʾ ʚʠʩʦʪʠ ʨʦʩʣʠʥʠ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʨʽʩʪ ʙʫʚ ʧʨʠʛʥʽʯʝʥʠʡ ʧʦʻʜʥʘʥʥʷʤ ʥʠʟʴʢʠʭ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ Cd [363]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Cd, Pb, Zn, Cu) ʫ ʬʽʪʦʤʘʩʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʽʚ 

ɻʝʣʽʦʩ, ʂʨʝʤʦʚʠʡ ʨʘʥʥʽʡ ʪʘ ʉʪʝʨʭ ʟʨʦʩʪʘʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ 

N ʈ ʂ  [19]. 

ʈʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʚʦʣʦʜʽʶʪʴ ʩʢʣʘʜʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʜʝʢʽʣʴʢʘ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ Amaranthus 

retroflexus ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʩʣʠʥʘ ʘʢʪʠʚʫʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʷʢ 

ʦʩʥʦʚʥʫ ʩʪʨʘʪʝʛʽʶ ʧʨʦʪʠʜʽʾ ʩʪʨʝʩʫ ʚʽʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ [254, 363]. ʉʠʥʪʝʟ 

ʧʦʣʽʘʤʽʥʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʤʝʪʘʣʦʪʦʢʩʠʯʥʦʛʦ ʩʪʨʝʩʫ [397]. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ, ʱʦ ʜʝʷʢʽ ʢʣʶʯʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʥʘʧʨʠʢʣʘʜ, 

Amycolatopsis, Bryobacterium, Sphingomonas, Flavobacterium, Agaricus, 

Nigrospora, Humicola) ʤʦʞʫʪʴ ʨʝʛʫʣʶʚʘʪʠ ʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ ˇʨʫʥʪʫ, ʪʘʢʠʭ ʷʢ pH 

ˇʨʫʥʪʫ, ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ (OM), ʜʦʩʪʫʧʥʠʡ ʘʟʦʪ (AN) ʪʘ ʜʦʩʪʫʧʥʠʡ ʬʦʩʬʦʨ 

(AP), ʱʦʙ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʟʙʘʛʘʯʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ. 

ɿʦʢʨʝʤʘ, ʜʝʷʢʽ ʬʝʨʤʝʥʪʠ (ʥʘʧʨʠʢʣʘʜ, P-type ATPases, Cysteine synthase, Catalase, 

Acid phosphatase) ʪʘ ʛʝʥʠ (ʥʘʧʨʠʢʣʘʜ, ZIP gene family ʪʘ ArsR, MerR, Fur, NikR 

ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʨʝʛʫʣʷʪʦʨʠ) ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʟʘʜʽʷʥʠʤʠ ʫ ʩʧʨʠʷʥʥʽ ʥʘʢʦʧʠʯʝʥʥʶ 

Cd ʪʘ Pb ʫ ʚʠʜʽʚ Amaranthus [598]. 

ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʤʝʭʘʥʽʟʤʽʚ: ʩʧʨʠʡʥʷʪʪʷʤ ʟʦʚʥʽʰʥʽʭ ʩʪʨʝʩʦʚʠʭ ʩʪʠʤʫʣʽʚ, ʧʝʨʝʜʘʯʝʶ 

ʩʠʛʥʘʣʫ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ ʪʘ ʘʢʪʠʚʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʩʪʨʝʩʫ ʰʣʷʭʦʤ ʤʦʜʫʣʷʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ, 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʥʫ ʢʣʽʪʠʥʠ [525]. 

ʋ ʛʽʜʨʦʧʦʥʥʠʭ ʩʠʩʪʝʤʘʭ Amaranthus hybridus ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ: 99,86 %, 87,09 % ʪʘ 70,25 % ʜʣʷ Ni, Fe 

ʪʘ Sr ʚʽʜʧʦʚʽʜʥʦ. ɿʘʙʨʫʜʥʶʶʯʽ ʤʝʪʘʣʠ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʚ ʢʦʨʝʥʷʭ ʪʘ 

ʪʨʘʥʩʣʦʢʫʚʘʣʠʩʷ ʜʦ ʧʘʛʦʥʽʚ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ [377]. 
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ɼʦʩʣʽʜʞʝʥʥʷ Amaranthus hypochondriacus ʧʦʢʘʟʘʣʠ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʛʽʧʝʨʘʢʫʤʫʣʷʮʽʾ ʢʘʜʤʽʶ ʥʘʚʽʪʴ ʚ ʥʝʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ï ʥʘ ʢʠʩʣʠʭ, ʙʽʜʥʠʭ 

ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʩʫʙʩʪʨʘʪʘʭ. ʈʦʩʣʠʥʠ, ʱʦ ʨʦʩʣʠ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ 

ʜʦʜʘʚʘʥʥʷʤ 2 ʤʛ Cd ʢʛ ĭ, ʚʠʣʫʯʠʣʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʜʤʽʶ, ʘʢʫʤʫʣʶʶʯʠ ʡʦʛʦ ʚ 

ʥʘʜʟʝʤʥʽʡ ʙʽʦʤʘʩʽ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʚ ʨʦʩʣʠʥʘʭ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʟ ʯʘʩʦʤ ʽ ʜʦʩʷʛʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 176 Ñ 45 ʤʛ ʢʛ ĭ ʩʫʭʦʾ ʚʘʛʠ ʜʣʷ ʩʪʝʙʝʣ ʪʘ 94 Ñ 41 ʤʛ 

ʢʛ ĭ ʩʫʭʦʾ ʚʘʛʠ ʜʣʷ ʣʠʩʪʷ ʧʽʩʣʷ 180 ʜʥʽʚ. ʉʝʨʝʜʥʽʡ ʬʘʢʪʦʨ ʙʽʦʘʢʫʤʫʣʷʮʽʾ ʚ 

ʨʦʩʣʠʥʘʭ ʩʪʘʥʦʚʠʚ 86 Ñ 15 ʧʽʩʣʷ 90 ʜʥʽʚ, 72 Ñ 12 ʧʽʩʣʷ 120 ʜʥʽʚ, 105 Ñ 37 ʧʽʩʣʷ 

150 ʜʥʽʚ ʪʘ 99 Ñ 31 ʧʽʩʣʷ 180 ʜʥʽʚ [363]. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ A. spinosus ʟʽ ʟʥʘʯʝʥʥʷʤʠ BCF 

ʙʽʣʴʰʝ 1 ʜʣʷ Zn ʪʘ Cu ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʽʧʝʨʘʢʫʤʫʣʷʮʽʶ ʷʢ ʤʝʭʘʥʽʟʤ ʨʝʤʝʜʽʘʮʽʾ ʮʠʭ 

ʤʝʪʘʣʽʚ. ɺʽʜʩʦʪʦʢ ʚʪʨʘʪʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ˇʨʫʥʪʽʚ ʤʘʚ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʟ 

ʢʽʣʴʢʽʩʪʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʥʘʢʦʧʠʯʝʥʠʭ ʫ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥʠ [514]. 

Amaranthus viridis ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʧʦʪʝʥʮʽʘʣ ʷʢ ʬʽʪʦʝʢʩʪʨʘʢʪʦʨʘ Ni ʪʘ Zn 

ʟ ʙʽʣʴʰʽʩʪʶ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʙʽʦʢʦʥʮʝʥʪʨʘʮʽʾ (BCF) > 1,0 ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʨʘʥʩʣʦʢʘʮʽʾ (TF) > 1,0. ɼʣʷ Cd ʪʘ Fe ʨʦʩʣʠʥʘ ʚʠʷʚʠʣʘʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʬʽʪʦʩʪʘʙʽʣʽʟʘʪʦʨʦʤ ʟ BCF > 1,0 ʪʘ TF < 1,0. 

ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Cd, Cu, Fe, Ni, Pb ʪʘ Zn) 

ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ Amaranthus ʧʦʢʘʟʘʚ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʞʥʦʛʦ 

ʤʝʪʘʣʫ ʚ ʨʦʩʣʠʥʘʭ, ʱʦ ʨʦʩʣʠ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ ʟ 

ʥʝʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʨʦʩʣʠʥ ʙʫʣʠ ʟʥʘʯʥʠʤʠ ʜʣʷ 

Cu ʪʘ Fe, ʥʝʟʥʘʯʥʠʤʠ ʜʣʷ Ni, Pb ʪʘ Zn, ʽ ʤʽʥʽʤʘʣʴʥʠʤʠ ʜʣʷ Cd [513, 559]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʜʣʷ ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʮʝʟʽʶ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ Cs ʙʫʣʘ ʚʠʱʦʶ ʚ ʘʤʘʨʘʥʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʝʥʘʬʦʤ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʮʝʟʽʶ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʚ ʣʠʩʪʢʘʭ ʽ ʥʘʡʥʠʞʯʦʶ ʚ ʥʘʩʽʥʥʽ. ʇʨʦʪʝ 

ʰʚʠʜʢʽʩʪʴ ʚʠʜʘʣʝʥʥʷ Cs ʟ ˇʨʫʥʪʫ ʟʘ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʙʫʣʘ 

ʥʠʟʴʢʦʶ ï ʚʽʜ 0,019 % ʜʦ 0,283 % [363]. 

ɼʦʜʘʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ EDTA, EGTA ʪʘ SDS ʜʦ ˇʨʫʥʪʫ ʘʙʦ 

ʚʦʜʠ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʬʽʪʦʝʢʩʪʨʘʢʮʽʾ ʧʦʢʘʟʘʣʦ 
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ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʣʘʚʦʥʦʾʜʽʚ (ʨʫʪʠʥʫ) ʜʦ Amaranthus 

hypochondriacus ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʩʪʨʝʩʫ ʚʽʜ Cd ʟʤʝʥʰʫʻ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ 

ʤʝʤʙʨʘʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʪʦʢʩʠʯʥʦʩʪʽ Cd [514]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʪʝʧʣʠʮʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ 

ʧʽʜʢʠʩʣʠʣʦ ʧʨʦʤʠʩʣʦʚʠʡ ˇʨʫʥʪ ʽ ʟʥʠʟʠʣʦ pH ʟ 6,9 ʜʦ 5,5, ʱʦ ʧʽʜʚʠʱʠʣʦ 

ʥʘʢʦʧʠʯʝʥʥʷ Pb ʪʘ Cu ʘʤʘʨʘʥʪʦʤ. ʇʨʦʤʠʩʣʦʚʠʡ ˇʨʫʥʪ ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʚ ʥʘʡʚʠʱʝ ʥʘʢʦʧʠʯʝʥʥʷ Pb (10,1ï15,5 ʤʛ ʢʛ ĭ) ʪʘ Cu. 

ʌʽʪʦʨʝʤʝʜʽʘʮʽʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ (ʘʚʪʦʪʨʦʬʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʞʠʚʠʪʴʩʷ ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʽʻʶ), ʝʢʦʣʦʛʽʯʥʽʩʪʴ (ʟʤʝʥʰʫʻ ʚʧʣʠʚ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʜʦʚʢʽʣʣʷ), ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ, ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ 

ʪʘ ʚʠʣʫʛʦʚʫʚʘʥʥʶ ʤʝʪʘʣʽʚ ʯʝʨʝʟ ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʧʦʢʨʘʱʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [588; 570; 515]. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʚʢʣʶʯʘʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʤʽʢʩ-ʪʝʭʥʦʣʦʛʽʡ (ʛʝʥʦʤʽʢʘ, ʪʨʘʥʩʢʨʠʧʪʦʤʽʢʘ, ʧʨʦʪʝʦʤʽʢʘ, 

ʤʝʪʘʙʦʣʦʤʽʢʘ) ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʧʦʚʽʜʽ 

ʨʦʩʣʠʥ ʥʘ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʶ CRISPR/Cas9 ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ 

ʨʝʜʘʛʫʚʘʥʥʷ ʛʝʥʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ʧʦʛʣʠʥʘʥʥʷ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʶ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ [513, 514, 559]. 

ɸʤʘʨʘʥʪ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ˇʨʫʥʪʽʚ, 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ. ʈʽʟʥʽ ʚʠʜʠ ʨʦʜʫ Amaranthus ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʣʽʚ: ʜʝʷʢʽ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʬʽʪʦʝʢʩʪʨʘʢʮʽʾ (A. 

hybridus, A. hypochondriacus), ʽʥʰʽ ï ʜʣʷ ʬʽʪʦʩʪʘʙʽʣʽʟʘʮʽʾ (A. viridis ʜʣʷ Cd ʪʘ Fe) 

[592, 590]. 

ʌʽʪʦʨʝʤʝʜʽʘʮʽʷ ʥʘʬʪʦʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ [287]. ɻʦʨʱʠʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʤʘʨʘʥʪ 

ʟʜʘʪʝʥ ʝʬʝʢʪʠʚʥʦ ʚʠʣʫʯʘʪʠ Fe, Cd, Co, Pb, Cu ʪʘ Cr ʟ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʘʤʘʨʘʥʪʦʤ ʫ ʚʠʣʫʯʝʥʥʽ ʢʘʜʤʽʶ ʙʫʣʘ ʚʠʱʦʶ ʟʘ 

ʩʦʥʷʰʥʠʢ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʩʦʥʷʰʥʠʢʘ ʥʘ ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʬʽʪʦʩʪʘʙʽʣʽʟʘʮʽʶ, ʘ ʘʤʘʨʘʥʪʫ ï ʯʝʨʝʟ ʬʽʪʦʝʢʩʪʨʘʢʮʽʶ [513, 559]. 
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ɿʝʣʝʥʝ ʜʦʙʨʠʚʦ ʻ ʝʬʝʢʪʠʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʘʨʘʭʽʩʫ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʢʨʫʛʦʦʙʽʛʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʤʝʪʘʙʦʣʽʪʽʚ ˇʨʫʥʪʫ ʪʘ ʧʦʧʫʣʷʮʽʾ ʢʦʨʠʩʥʠʭ 

ʤʽʢʨʦʙʽʚ ʫ ʨʠʟʦʩʬʝʨʥʽʡ ʟʦʥʽ [515]. 

ɸʤʘʨʘʥʪ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʚʠʩʦʢʽʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʨʦʩʪʠ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʷʢ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ɸʤʘʨʘʥʪ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʘ 

ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. 

ʋʥʽʢʘʣʴʥʽ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʫ, 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ, ʦʩʦʙʣʠʚʦ ʟʘ ʚʤʽʩʪʦʤ ʣʽʟʠʥʫ, ʘ ʪʘʢʦʞ 

ʚʠʥʷʪʢʦʚʠʡ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʢʚʘʣʝʥʫ, ʪʦʢʦʬʝʨʦʣʽʚ ʽ 

ʬʽʪʦʩʪʝʨʦʣʽʚ ʨʦʙʣʷʪʴ ʘʤʘʨʘʥʪ ʮʽʥʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ ʟʝʨʥʦʚʠʤ 

ʢʫʣʴʪʫʨʘʤ. ʂʫʣʴʪʫʨʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

2. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʘʤʘʨʘʥʪʫ, ʤʘʡʞʝ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣ̔ʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ. ɺʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʘʥʠʭ ʱʦʜʦ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʧʦʪʨʝʙʫʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʦʥ. 
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3. ʇʘʨʘʤʝʪʨʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ, ʟʦʢʨʝʤʘ ʩʪʨʦʢʠ, ʩʧʦʩʦʙʠ ʽ ʛʣʠʙʠʥʘ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʜʣʷ ʫʤʦʚ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʚʘʨʽʶʶʪʴ ʚʽʜ 

ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ ʜʦ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʪʨʘʚʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ 

ʪʘ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʽʚʙʠ 

ʚʠʤʘʛʘʻ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʫʨʦʞʘʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 

ʘʛʨʦʮʝʥʦʟʘʭ. 

4. ʉʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʘʤʘʨʘʥʪʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʤʝʥʰ ʨʦʟʨʦʙʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ. ʅʘ ʥʝʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʪʘ ʧʨʠ 

ʦʨʛʘʥʽʯʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ. ʆʜʥʘʢ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ, ʱʦ ʧʦʻʜʥʫʻ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ ʩʦʨʪʦʚʦʾ ʩʧʝʮʠʬʽʢʠ ʨʝʘʢʮʽʾ ʘʤʘʨʘʥʪʫ 

ʥʘ ʛʝʨʙʽʮʠʜʠ, ʦʩʢʽʣʴʢʠ ʧʨʦʙʣʝʤʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʨʦʜʫ Amaranthus ʤʦʞʝ 

ʫʩʢʣʘʜʥʠʪʠ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ. 

5. ʇʠʪʘʥʥʷ ʧʽʜʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ 

ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʘʤʘʨʘʥʪʫ ʚʽʜ ʭʚʦʨʦʙ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʩʧʽʰʥʠʡ ʟʘʭʠʩʪ ʢʫʣʴʪʫʨʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʚʠʤʘʛʘʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ ʘʤʘʨʘʥʪʫ, ʪʘʢ ʽ 

ʰʢʽʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

6. ʗʢʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. ɺʠʩʦʢʠʡ 

ʚʤʽʩʪ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʣʽʥʦʣʝʚʘ, ʦʣʝʾʥʦʚʘ ʪʘ 

ʧʘʣʴʤʽʪʠʥʦʚʘ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʠʡ ʩʢʣʘʜ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʤʘʨʘʥʪʫ 

ʚʠʩʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʟʣʘʢʽʚ. 

ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʚʢʣʶʯʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʷʭ. 



109 
 

7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ ʘʤʘʨʘʥʪʫ ʷʢ ʩʠʜʝʨʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʚʽʜʢʨʠʚʘʻ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʪʘ ʟʜʘʪʥʽʩʪʴ ʨʦʩʪʠ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʨʦʙʣʷʪʴ ʘʤʘʨʘʥʪ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

8. ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ. ʇʦʜʘʣʴʰʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʽʜʙʽʨ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ ï ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʮʽʻʾ ʫʥʽʢʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ [103 ï 

107, 110, 167 - 207]. 
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ʈʆɿɼɯʃ 2. 

ʋʄʆɺʀ, ʆɹËɭʂʊʀ ʊɸ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʟʦʥʽ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʊʝʨʠʪʦʨʽʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʨʝʣʴʻʬʫ, ʜʨʝʥʦʚʘʥʽʩʪʶ ʪʘ ʜʦʩʪʘʪʥʴʦʶ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʚʦʣʦʛʦʶ. ʇʝʨʝʚʘʞʘʶʪʴ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, ʷʢʽ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʧʨʠʨʦʜʥʶ ʨʦʜʶʯʽʩʪʴ [1]. ɿʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʽ ʛʨʫʥʪʠ ʜʫʞʝ ʙʣʠʟʴʢʽ 

ʜʦ ʯʦʨʥʦʟʝʤʽʚ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ. 

ʊʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʛʝʥʝʪʠʯʥʦ ʩʘʤʦʩʪʽʡʥʠʡ 

ʪʠʧ ˇʨʫʥʪʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ 

ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʦʧʽʜʟʦʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʾʭ 

ʦʩʦʙʣʠʚʽ ʤʦʨʬʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʽ ʨʠʩʠ ʪʘ ʘʛʨʦʥʦʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [27]. ʎʽ ˇʨʫʥʪʠ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʫʤʦʚʘʭ ʟʨʽʜʞʝʥʠʭ ʦʩʚʽʪʣʝʥʠʭ ʣʽʩʽʚ ʟ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʤ ʪʨʘʚ'ʷʥʠʩʪʠʤ ʧʦʢʨʠʚʦʤ, ʱʦ ʩʪʚʦʨʠʣʦ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʜʣʷ ʾʭ 

ʛʝʥʝʟʠʩʫ [134]. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ɽʥʮʠʢʣʦʧʝʜʽʾ ʉʫʯʘʩʥʦʾ 

ʋʢʨʘʾʥʠ, ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʨʝʛʽʦʥʘʭ ʽʟ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʦʥʘʜ 1,00 ʧʽʜ ʨʦʟʨʽʜʞʝʥʠʤʠ ʜʽʙʨʦʚʘʤʠ 

ʧʘʨʢʦʚʦʛʦ ʪʠʧʫ ʟ ʜʫʞʝ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʠʤ ʪʨʘʚ'ʷʥʠʩʪʠʤ ʧʦʢʨʠʚʦʤ. 

ɼʽʘʛʥʦʩʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʮʠʭ ˇʨʫʥʪʽʚ ʻ ʧʘʨʘʤʝʪʨʠ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʬʽʣʴʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʫʩʫ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ 0,040-0,070, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ [139]. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʦʙʨʝ ʛʫʤʫʩʦʚʘʥʦʶ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʬʽʣʶ ʪʘ ʙʝʟʛʫʤʫʩʥʦʶ ʥʠʞʥʴʦʶ 

ʯʘʩʪʠʥʦʶ [134]. ɻʣʠʙʠʥʘ ʛʫʤʫʩʦʚʦʾ ʯʘʩʪʠʥʠ ʧʨʦʬʽʣʶ ʦʙʫʤʦʚʣʝʥʘ ʧʦʰʠʨʝʥʥʷʤ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʻ ʧʝʚʥʠʤ ʘʥʪʘʛʦʥʽʩʪʦʤ 

ʜʝʥʜʨʦʬʣʦʨʠ, ʽ ʧʝʨʝʚʠʱʫʻ 40-50 ʩʤ, ʤʦʞʝ ʜʦʩʷʛʘʪʠ 100-110 ʩʤ [139]. ɿʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʦʪʫʞʥʽʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ 
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ʜʦʩʷʛʘʻ 40 ʩʤ, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʽʜʪʠʧʘʤʠ ʩʽʨʠʭ ʣʽʩʦʚʠʭ 

ˇʨʫʥʪʽʚ [140]. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʚʽʜ 3,5-4 % ʜʦ 8-9 %, ʧʨʠʯʦʤʫ ʚ ʩʢʣʘʜʽ ʛʫʤʫʩʫ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʛʫʤʘʪʥʦʛʦ ʪʠʧʫ ʛʫʤʫʩʫ. ʈʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʦʢʠʩʣʘ ʘʙʦ 

ʙʣʠʟʴʢʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ, ʢʘʨʙʦʥʘʪʠ ʢʘʣʴʮʽʶ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʤʘʪʝʨʠʥʩʴʢʽʡ ʧʦʨʦʜʽ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʚʠʱʝ ʚ ʧʨʦʬʽʣʽ [134]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʤʘʶʪʴ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʽ ʘʛʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ʪʘ ʚʤʽʩʪ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʽʜʪʠʧʘʤʠ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ [139]. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʻ ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʽ ʦʟʥʘʢʠ ʦʧʽʜʟʦʣʝʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʩʚʽʪʣʦ-ʩʨ̔ʠʭ ʪʘ ʩʽʨʠʭ ʧʽʜʪʠʧʽʚ 

[134]. ʂʨʝʤʥʝʟʝʤʠʩʪʘ ʧʨʠʩʠʧʢʘ ʚ ʥʠʭ ʥʝ ʱʽʣʴʥʘ, ʽʥʦʜʽ ʤʦʞʝ ʚʟʘʛʘʣʽ ʙʫʪʠ 

ʚʽʜʩʫʪʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʡʤʝʥʰ ʽʥʪʝʥʩʠʚʥʠʡ ʧʽʜʟʦʣʠʩʪʠʡ ʧʨʦʮʝʩ ʩʝʨʝʜ ʫʩʽʭ 

ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ [140]. 

ɻʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ 

ʦʭʦʧʣʶʻ ʣʽʩʦʩʪʝʧʦʚʫ ʟʦʥʫ, ʜʝ ʚʦʥʠ ʟʘʡʤʘʶʪʴ ʣʽʩʦʚʽ ʤʝʞʠʨʽʯʯʷ ʪʘ ʩʪʘʥʦʚʣʷʪʴ 

ʧʦʥʘʜ 40  % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʦʨʥʠʭ ˇʨʫʥʪʽʚ [27]. ʋʪʚʦʨʠʣʠʩʷ ʚʦʥʠ ʥʘ ʢʘʨʙʦʥʘʪʥʠʭ 

ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ ʽ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʉʘʥʩʴʢʦ-ɼʥʽʩʪʨʦʚʩʴʢʽʡ ʨʽʚʥʠʥʽ, 

ɻʨʷʜʦʚʦʤʫ ʇʦʙʫʞʞʽ ʪʘ ʆʧʽʣʣʽ. ʊʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʚʦʜʦʜʽʣʴʥʠʭ ʧʨʦʩʪʦʨʘʭ ʽ ʩʭʠʣʘʭ ʟ ʤʝʥʰʠʤʠ ʘʙʩʦʣʶʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ ʧʦʨʽʚʥʷʥʦ 

ʟ ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ [26]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʝʛʨʘʜʘʮʽʾ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʧʦʚ'ʷʟʘʥʘ 

ʥʘʩʘʤʧʝʨʝʜ ʟ ʝʨʦʟʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʨʠʚʘʣʠʡ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ˇʨʫʥʪʠ ʪʘ ʧʨʦʮʝʩʠ ʝʨʦʟʽʡʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʟʚʝʣʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ: ʫ ʩʣʘʙʢʦʝʨʦʜʦʚʘʥʠʭ ˇʨʫʥʪʘʭ ʚʤʽʩʪ ʛʫʤʫʩʫ ʩʪʘʥʦʚʠʪʴ 

2,03 %, ʫ ʩʝʨʝʜʥʴʦʝʨʦʜʦʚʘʥʠʭ ï 1,45 %, ʫ ʩʠʣʴʥʦʝʨʦʜʦʚʘʥʠʭ ï 1,06 %, ʱʦ ʥʘ 16,9-

64,6 % ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʝʪʘʣʦʥʥʠʤʠ ʜʽʣʷʥʢʘʤʠ [26]. 
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ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ - ʪʝʤʥʦ ï ʩʽʨʠʡ ʦʧʽʜʟʦʣʝʥʠʡ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʟ 

ʪʘʢʠʤʠ ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʚʤʽʩʪ ʛʫʤʫʩʫ (ʟʘ ʤʝʪʦʜʦʤ ʊʶʨʽʥʘ) ï 

2,08 - 2,20 %, ʨʅ ï 6,05 ï 6,08, ʣʝʛʢʦʛʽʜʨʘʣʽʟʦʚʘʥʠʡ ʘʟʦʪ ï 105 - 111 ʤʛ/ʢʛ ˇʨʫʥʪʫ, 

ʨʫʭʦʤʽ ʬʦʨʤʠ ʬʦʩʬʦʨʫ (ʟʘ ʤʝʪʦʜʦʤ ʏʠʨʠʢʦʚʘ) ï 125 - 132 ʤʛ/ʢʛ ˇʨʫʥʪʫ, ʨʫʭʦʤʽ 

ʬʦʨʤʠ ʢʘʣʽʶ (ʟʘ ʏʠʨʠʢʦʚʠʤ) ï 108 - 114 ʤʛ/ʢʛ ˇʨʫʥʪʫ, ʚʤʽʩʪ ʤʽʜʽ ï 1,19 - 1,27 ʤʛ/ʢʛ 

ʪʘ ʮʠʥʢʫ ï 1,06 - 1,09 ʤʛ/ʢʛ, ʤʘʨʛʘʥʮʶ (ʟʘ ʤʝʪʦʜʦʤ ʇʝʡʚʝ-ʈʽʥʴʢʽʩʘ) ï 15,0 ï 19,0 

ʤʛ/ʢʛ, ʙʦʨʫ (ʟʘ ʤʝʪʦʜʦʤ ʈʽʥʴʢʽʩʘ) ï 0,90 ï 0,94 ʤʛ/ʢʛ, ʟʘʣʽʟʘ ï 129,0 - 134, 0 ʤʛ/ʢʛ 

(ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1  

ɸʛʨʦʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ˇʨʫʥʪʫ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʩʝʨʝʜʥʻ ʟʘ 

2019 ï 2024 ʨʨ. 

ʇʦʢʘʟʥʠʢ 2019  2020  2021  2022 2023  2024  

ɺʤʽʩʪ ʛʫʤʫʩʫ ʟʘ 

ʊʶʨʽʥʠʤ, % 
2,19 2,08 2,11 2,12 2,18 2,20 

ʨʅ ʩʦʣʴʦʚʦʾ ʚʠʪʷʞʢʠ 6,07 6,05 6,08 6,06 6,08 6,07 

ʃʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʠʡ 

ʘʟʦʪ ʟʘ ʂʦʨʥʬʽʣʴʜʦʤ, 

ʤʛ/ʢʛ ˇʨʫʥʪʫ 

108 109 111 106 105 110 

ʈʫʭʦʤʽ ʬʦʨʤʠ 

ʬʦʩʬʦʨʫ ʟʘ 

ʏʠʨʠʢʦʚʠʤ, ʤʛ/ʢʛ 

ˇʨʫʥʪʫ 

126 128 132 125 130 127 

ʈʫʭʦʤʽ ʬʦʨʤʠ ʢʘʣʽʶ 

ʟʘ ʏʠʨʠʢʦʚʠʤ, ʤʛ/ʢʛ 

ˇʨʫʥʪʫ 

111 108 110 110 109 114 

 

ʈʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʦ ʩʣʘʙʢʦʢʠʩʣʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʘʣʴʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʨʦʩʣʠʥ. ɻʫʤʫʩʦʚʘʥʽʩʪʴ ʧʨʦʬʽʣʶ 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʦʪʫʞʥʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʘʤʘʨʘʥʪʫ ʽ 
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ʜʦʟʚʦʣʷʻ ʨʦʩʣʠʥʘʤ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʚʦʣʦʛʫ ʟ 

ʛʣʠʙʰʠʭ ʰʘʨʽʚ. ɻʨʫʙʦʧʠʣʫʚʘʪʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ. 

ɺʠʩʦʢʘ ʧʨʠʨʦʜʥʘ ʨʦʜʶʯʽʩʪʴ ʪʘ ʩʧʨʠʷʪʣʠʚʽ ʘʛʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʢʣʶʯʘʶʯʠ ʧʽʜʚʠʱʝʥʫ ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʩʪʚʦʨʶʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ, ʘ ʟʘʣʷʛʘʥʥʷ ʥʘ 

ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ ʚʦʜʦʜʽʣʘʭ ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʟʚʦʣʦʞʝʥʥʶ, ʜʦ ʷʢʦʛʦ ʘʤʘʨʘʥʪ ʻ 

ʯʫʪʣʠʚʠʤ. 

ɸʛʨʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʚʠʩʦʢʫ ʧʨʠʨʦʜʥʫ ʨʦʜʶʯʽʩʪʴ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ, ʛʣʠʙʰʦʶ 

ʛʫʤʫʩʦʚʘʥʽʩʪʶ ʧʨʦʬʽʣʶ, ʢʨʘʱʠʤʠ ʬʽʟʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ [27].  

ʆʪʞʝ, ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʘʤʘʨʘʥʪʫ ̔  ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʦ 

ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ. ʇʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ ʪʘ ʩʧʨʠʷʪʣʠʚʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʦʧʽʜʟʦʣʝʥʦʛʦ ˇʨʫʥʪʫ ʨʦʙʠʪʴ ʡʦʛʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʦʜʥʠʤʠ ʟ ʥʘʡʢʨʘʱʠʭ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ.  

 

2.2. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɻʦʣʦʚʥʠʤʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʫ ʪʝʧʣʽ ʻ ʩʫʤʠ 

ʘʢʪʠʚʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ ʦʧʘʜʽʚ ʽ 

ʟʘʧʘʩʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʚʠʨʦʱʫʚʘʥʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʟʥʘʯʘʶʯʠ ʥʝ ʣʠʰʝ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʛʽʦʥʽ, ʘʣʝ ʡ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʽʩʪʴ ʚʨʦʞʘʶ ʪʘ 

ʟʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʣʝʞʥʽʩʪʴ 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʫʣʴʪʫʨ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʦʙʠʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʩʝʢʪʦʨ ʦʩʦʙʣʠʚʦ 

ʚʨʘʟʣʠʚʠʤ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [424]. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ - ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʦʣʦʛʠ, ʷʢʽ ʯʝʨʝʟ ʩʚʽʡ ʩʠʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʟʘʡʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʧʣʘʥʫʚʘʥʥʽ ʪʘ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɸʤʘʨʘʥʪ ʧʨʝʜʩʪʘʚʣʷʻ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʷʢ ʢʫʣʴʪʫʨʘ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʚʠʥʷʪʢʦʚʫ ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɸʤʘʨʘʥʪ ʥʘʣʝʞʠʪʴ 

ʜʦ ʛʨʫʧʠ ʉ4 ʨʦʩʣʠʥ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ ʪʘ 

ʬʦʪʦʩʠʥʪʝʟʫ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʉ3 ʢʫʣʴʪʫʨʘʤʠ [275]. ʎʷ 

ʦʩʦʙʣʠʚʽʩʪʴ ʨʦʙʠʪʴ ʘʤʘʨʘʥʪ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʨʝʛʽʦʥʽʚ ʽʟ 

ʩʢʣʘʜʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʈʦʩʣʠʥʘ ʦʧʪʠʤʘʣʴʥʦ ʨʦʩʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʚʽʜ 21ÁC ʜʦ 29ÁC, ʘʣʝ ʤʦʞʝ ʚʝʛʝʪʫʚʘʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 10ÁC ʜʦ 43ÁC, ʱʦ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʛʝʦʛʨʘʬʽʯʥʽ ʤʝʞʽ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ [260]. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʩʪʽʡʢʽʩʪʴ ʘʤʘʨʘʥʪʫ ʜʦ ʧʦʩʫʭʠ ʪʘ ʡʦʛʦ 

ʥʠʟʴʢʽ ʧʦʪʨʝʙʠ ʫ ʚʦʜʽ. ɼʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʦʧʪʠʤʘʣʴʥʽ ʻ ʩʝʨʝʜʥʽ 

ʨʽʯʥʽ ʦʧʘʜʠ ʚʽʜ 1270 ʜʦ 1520 ʤʤ, ʘʣʝ ʤʦʞʝ ʚʝʛʝʪʫʚʘʪʠ ʽ ʟʘ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 250 ʜʦ 

2800 ʤʤ, ʱʦ ʨʦʙʠʪʴ ʘʤʘʨʘʥʪ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢ ʫ ʨʝʛʽʦʥʘʭ ʽʟ 

ʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ, ʪʘʢ ʽ ʚ ʧʦʩʫʰʣʠʚʠʭ ʦʙʣʘʩʪʷʭ [260]. ɺʦʜʥʽ ʧʦʪʨʝʙʠ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʟʥʘʯʥʦ ʥʠʞʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʮʝʶ (ʤʝʥʰʝ ʥʽʞ ʥʘ 

50  %) ʪʘ ʢʫʢʫʨʫʜʟʦʶ (ʤʝʥʰʝ ʥʽʞ ʥʘ 40-50 %) [373]. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʧʦʤʽʨʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʪʝʧʣʦʣʶʙʠʚʦʛʦ ʘʤʘʨʘʥʪʫ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʽʟ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʦʧʘʜʘʤʠ 500 

ʤʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʢʫʣʴʪʫʨʠ [337]. 

ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʨʦʜʦʚʞʫʚʘʣʘ ʤʽʞʬʘʟʥʽ ʧʝʨʽʦʜʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʧʨʷʤʦʶ ʢʦʨʝʣʷʪʠʚʥʦʶ ʟʘʣʝʞʥʽʩʪʶ (r=0,52é0,99). ʅʘʡʙʽʣʴʰ ʚʦʣʦʛʦʩʪʽʡʢʽ ʩʦʨʪʠ 

ʘʤʘʨʘʥʪʫ ɻʽʛʘʥʪ, ʍʘʨʢʽʚʩʴʢʠʡ 1, ɸʮʪʝʢ [6; 170].  

ʊʝʤʧʝʨʘʪʫʨʥʽ ʚʠʤʦʛʠ ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʡʦʛʦ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ 

ʜʦ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ. ʅʘʩʽʥʥʷ ʧʨʦʨʦʩʪʘʻ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 

ʩʽʚʙʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 21-24 ÁC, ʧʨʠ ʮʴʦʤʫ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ 
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ʰʚʠʜʢʘ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʚʠʱʘ ʟʘ 20 ÁC, ʽ ʤʦʞʝ ʟʥʘʯʥʦ ʩʧʦʚʽʣʴʥʶʚʘʪʠʩʷ 

ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʚʽʜʙʫʚʘʪʠʩʷ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʥʠʞʯʘ ʟʘ 10ÁC. ʎʷ 

ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ ʩʽʚʙʠ ʪʘ ʛʝʦʛʨʘʬʽʯʥʽ ʤʝʞʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ [258]. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʤʦʛ ʘʤʘʨʘʥʪʫ ʧʦʣʷʛʘʻ ʫ 

ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ. ɸʤʘʨʘʥʪ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʝʤʣʷʭ ʽ 

ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ 

ʚʠʩʦʢʦʤʫ ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʪʘ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʬʝʥʦʪʠʧʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ. ʁʦʛʦ ʧʨʠʨʦʜʥʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʩʫʭʠ, 

ʙʽʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʝʨʡʦʟʥʠʭ ʭʚʦʨʦʙ ʨʦʙʠʪʴ ʘʤʘʨʘʥʪ 

ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʢʘʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [253]. 

ʋ ʮʽʣʦʤʫ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʟʦʥʠ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʇʨʦʪʝ ʧʨʠʨʦʜʥʽ 

ʣʽʤʽʪʫʶʯʽ ʯʠʥʥʠʢʠ ʽʩʥʫʶʪʴ, ʚʦʥʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ 

ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʟʠʤʢʫ. ʉʶʜʠ ʚʽʜʥʦʩʠʤʦ 

ʪʘʢʦʞ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʝʩʪʘʯʘ ʦʧʘʜʽʚ ʚ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ, ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʘʤʝ ʘʤʘʨʘʥʪ.  

ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ ʄʝʪʝʦʧʦʩʪ (https://meteopost.com/weather/archive/) 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2019 ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʘʛʘʣʴʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ ʥʘ 2,0ÁC 

ʚʽʜʥʦʩʥʦ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ 88,7 ʤʤ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ 

ʥʝʦʜʥʦʟʥʘʯʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ (ʨʠʩ. 2.1; 2.2; 2.3; 2.4). ʊʨʘʚʝʥʴ 

ʮʴʦʛʦ ʨʦʢʫ ʧʦʻʜʥʫʚʘʚ ʧʨʦʭʦʣʦʜʥʫ ʧʦʛʦʜʫ (-0,9ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ (92,2 ʤʤ), 

ʱʦ ʤʦʛʣʦ ʫʩʢʣʘʜʥʠʪʠ ʧʨʦʮʝʩ ʩʽʚʙʠ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ (ʨʠʩ. 2.2). 

ɿʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʘʤʘʨʘʥʪ ʤʘʻ ʧʦʚʽʣʴʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʨʽʩʪ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʧʽʩʣʷ ʧʦʩʽʚʫ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʚʨʘʟʣʠʚʠʤ ʜʦ 

ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʫʨ'ʷʥʘʤʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ [286]. ʏʝʨʚʝʥʴ 

ʩʪʚʦʨʶʚʘʚ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ (+4,2ÁC) ʪʘ 

ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (- 42,2 ʤʤ), ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʧʦʪʨʝʙʘʤ ʘʤʘʨʘʥʪʫ ʫ ʜʦʙʨʝ 

https://meteopost.com/weather/archive/
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ʜʨʝʥʦʚʘʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ [293]. ʉʝʨʧʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʝʧʣʦʶ ʧʦʛʦʜʦʶ (+1,9ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ (29,8 ʤʤ), ʱʦ ʧʽʜ 

ʯʘʩ ʥʘʣʠʚʘʥʥʷ ʟʝʨʥʘ ʤʦʛʣʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʫʨʦʞʘʶ. 

 

 

ʈʠʩ. 2.1. ʈʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʦʧʘʜʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. 

 

ʅʘʡʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʚʠʷʚʠʣʠʩʷ ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ 2020 ʨʦʢʫ: ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʙʫʚ ʥʘ 1,7ÁC ʚʠʱʝ ʥʦʨʤʠ ʪʘ ʟʥʘʯʥʠʡ 

ʥʘʜʣʠʰʦʢ ʦʧʘʜʽʚ (180,8 ʤʤ). ʊʨʘʚʝʥʴ ʮʴʦʛʦ ʨʦʢʫ ʧʦʻʜʥʫʚʘʚ ʭʦʣʦʜʥʫ ʧʦʛʦʜʫ (-

3,2ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʚʦʣʦʛʠ (79,2 ʤʤ), ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʢʨʠʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ.  
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ʈʠʩ. 2.2. ʄʽʩʷʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʦʧʘʜʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ, ʤʤ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʘʤʘʨʘʥʪ ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ˇʨʫʥʪʫ 10ÁC ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ, ʘ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ 20ÁC ʽ ʚʠʱʝ [291]. 

ʏʝʨʚʝʥʴ ʧʨʦʜʦʚʞʫʚʘʚ ʪʝʥʜʝʥʮʽʶ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ (56,7 ʤʤ) ʧʨʠ 

ʧʦʤʽʨʥʦʤʫ ʧʦʪʝʧʣʽʥʥʽ (+1,5ÁC), ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʩʪʚʦʨʶʚʘʣʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʽʚ. ʉʝʨʧʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʚ ʢʨʘʱʽ ʫʤʦʚʠ ʟ ʪʝʧʣʦʤ (+2,2ÁC) ʪʘ 

ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (-32,7 ʤʤ), ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʧʦʪʨʝʙʘʤ ʘʤʘʨʘʥʪʫ ʚ ʧʦʩʫʰʣʠʚʠʭ 

ʫʤʦʚʘʭ ʜʣʷ ʜʦʟʨʽʚʘʥʥʷ. 

 

 

ʈʠʩ. 2.3. ʈʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ 

ʥʦʨʤʠ, Áʉ. 

 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 2021 ʨʽʢ ʚʽʜʟʥʘʯʘʚʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʙʣʠʟʴʢʠʤʠ ʜʦ 

ʥʦʨʤʠ (+0,2ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ ʫ 200,2 ʤʤ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʥʝʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ 

ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʨʘʚʝʥʴ ʤʘʚ ʥʝʩʧʨʠʷʪʣʠʚʝ ʧʦʻʜʥʘʥʥʷ 

ʧʨʦʭʦʣʦʜʥʦʾ ʧʦʛʦʜʠ (-1,3ÁC) ʟ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (-18,4 ʤʤ), ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʦ 

ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. ʃʠʧʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʧʨʠʷʪʣʠʚʦʶ ʞʘʨʢʦʶ ʧʦʛʦʜʦʶ (+3,1ÁC), ʘʣʝ ʟ ʜʝʬʽʮʠʪʦʤ 
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ʦʧʘʜʽʚ (-41,2 ʤʤ) ʧʽʜ ʯʘʩ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʽʨʘʮʽʾ ʘʤʘʨʘʥʪʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʚʦʜʥʦʤʫ ʩʪʨʝʩʽ ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ 

ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʘʣʝ ʮʝ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [248, 373]. ʉʝʨʧʝʥʴ-ʚʝʨʝʩʝʥʴ ʤʘʣʠ ʥʝʩʧʨʠʷʪʣʠʚʝ ʧʦʻʜʥʘʥʥʷ 

ʧʨʦʭʦʣʦʜʥʦʾ ʧʦʛʦʜʠ (-0,5ÁC ʜʣʷ ʦʙʦʭ ʤʽʩʷʮʽʚ) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʣʦ ʥʘ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ. 

ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʚʠʷʚʠʚʩʷ 2022 ʨʽʢ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ 1,15ÁC ʚʠʱʝ ʥʦʨʤʠ ʪʘ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (-58,3 ʤʤ). ʎʽ ʫʤʦʚʠ 

ʽʜʝʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʠ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʫʣʴʪʫʨʠ ʷʢ ʧʦʩʫʭʦʩʪʽʡʢʦʾ 

ʨʦʩʣʠʥʠ. ʅʘʫʢʦʚʮʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʤʘʨʘʥʪ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʦʩʤʦʪʠʯʥʫ 

ʘʜʘʧʪʘʮʽʶ (1,08-1,24 ʄʇʘ), ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʩʣʠʥʘʤ ʧʨʦʜʦʚʞʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 

ʚ ʫʤʦʚʘʭ ʩʝʨʡʦʟʥʦʾ ʧʦʩʫʭʠ [248]. ʊʨʘʚʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʚ ʙʣʠʟʴʢʽ ʜʦ ʥʦʨʤʠ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ (+0,1ÁC) ʟ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (-48,6 ʤʤ), ʱʦ ʩʧʨʠʷʣʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʭʦʜʽʚ. ʏʝʨʚʝʥʴ ʽ ʩʝʨʧʝʥʴ ʩʪʚʦʨʶʚʘʣʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʟ ʪʝʧʣʦʶ ʧʦʛʦʜʦʶ (+19,4ÁC ʪʘ +20,0 C ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʧʝʨʝʚʘʞʥʦ ʧʦʩʫʰʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʧʦʪʨʝʙʘʤ C4 ʨʦʩʣʠʥʠ ʫ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ 

ʦʙʤʝʞʝʥʽʡ ʚʦʣʦʛʦʩʪʽ [373]. ɺʝʨʝʩʝʥʴ ʤʘʚ ʥʘʜʣʠʰʦʢ ʦʧʘʜʽʚ (77,4 ʤʤ) ʧʨʠ 

ʥʝʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (-1,1ÁC), ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʠ 

ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʣʠʚʘʥʥʷ ʟʝʨʥʘ. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2023 ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʘʯʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ 

(+2,0ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ (198,4 ʤʤ), ʩʪʚʦʨʶʶʯʠ ʧʦʤʽʨʥʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ. 

ʊʨʘʚʝʥʴ ʤʘʚ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘʣʝ ʟ 

ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ (45,6 ʤʤ), ʱʦ ʤʦʛʣʦ ʫʩʢʣʘʜʥʠʪʠ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʚʠʪʦʢ ʧʨʠ 

ʥʝʜʦʩʪʘʪʥʽʡ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. ʇʨʦʪʝ ʘʤʘʨʘʥʪ ʟʜʘʪʝʥ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʪʨʘʪʠ ʚʦʜʠ 

ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʣʠʩʪʢʽʚ, ʟʘʧʦʙʽʛʘʶʯʠ ʟʥʝʚʦʜʥʝʥʥʶ 

ʣʠʩʪʢʦʚʠʭ ʪʢʘʥʠʥ [399]. ʏʝʨʚʝʥʴ-ʣʠʧʝʥʴ ʤʘʣʠ ʥʘʜʣʠʰʦʢ ʦʧʘʜʽʚ (24,2 ʤʤ ʪʘ 31,7 

ʤʤ ʚʽʜʧʦʚʽʜʥʦ) ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʧʦʪʝʧʣʽʥʥʽ. ʉʝʨʧʝʥʴ-ʚʝʨʝʩʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʟ ʞʘʨʢʦʶ ʧʦʛʦʜʦʶ (+3,1ÁC ʪʘ +3,7ÁC) ʪʘ ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʦʨʤʠ 

ʦʧʘʜʘʤʠ ʜʣʷ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ. 
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ʈʠʩ. 2.4. ʄʽʩʷʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ 

ʥʦʨʤʠ, Áʉ. 
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ʅʘʡʚʠʱʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʫ 2024 ʨʽʢ: 

(+2,8ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ (103,0 ʤʤ), ʩʪʚʦʨʶʶʯʠ ʟʘʛʘʣʦʤ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ. 

ʊʨʘʚʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʚ ʪʝʧʣʫ ʧʦʛʦʜʫ (+1,7ÁC) ʘʣʝ ʟ ʟʥʘʯʥʠʤ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ 

(61,6 ʤʤ), ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʦ ʩʽʚʙʫ ʪʘ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʇʨʦʪʝ ʟʘʚʜʷʢʠ 

ʟʜʘʪʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʬʦʨʤʫʚʘʪʠ ʧʦʪʫʞʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ 

ʟ ʛʣʠʙʰʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ, ʮʝ ʥʝ ʩʪʘʣʦ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ [220]. ʃʽʪʥʽ ʤʽʩʷʮʽ 

ʯʝʨʚʝʥʴ, ʣʠʧʝʥʴ, ʩʝʨʧʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʩʪʘʙʽʣʴʥʦ ʞʘʨʢʽ ʫʤʦʚʠ (+2,5ÁC, +2,8ÁC, 

+3,0ÁC ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʦʧʪʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʦ ʧʦʪʨʝʙʘʤ ʢʫʣʴʪʫʨʠ. 

ɺʝʨʝʩʝʥʴ ʤʘʚ ʥʘʡʚʠʱʫ ʪʝʤʧʝʨʘʪʫʨʫ (+3,8ÁC) ʟ ʥʘʜʣʠʰʢʦʤ ʦʧʘʜʽʚ (31,6 ʤʤ), 

ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. 

ɿʘʛʘʣʦʤ, ʘʥʘʣʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʘʤʘʨʘʥʪ ʥʘʡʢʨʘʱʝ 

ʧʨʦʷʚʣʷʚ ʩʚʦʾ ʧʨʦʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʨʦʢʠ ʟ ʧʦʤʽʨʥʠʤʠ ʘʙʦ ʧʦʩʫʰʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘ ʩʪʘʙʽʣʴʥʦ ʪʝʧʣʦʶ ʧʦʛʦʜʦʶ. ʈʦʢʠ ʟ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ, ʩʪʚʦʨʶʚʘʣʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ. 

 

2.3. ʉʭʝʤʠ ʜʦʩʣʽʜʽʚ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʚ 

ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʨʦʩʣʠʥʥʠʮʪʚʽ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ 

ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽʤ. ʉ.ɿ. ɻʞʠʮʴʢʦʛʦ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʠʟʢʫ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ: 

ɼʦʩʣʽʜ 1 (2019 - 2021 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʫè. ɺʠʚʯʘʣʠ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʩʝʤʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ: ʍʘʨʢʽʚʩʴʢʠʡ 1, 

ʃʻʨʘ, ʉʝʤ, ʉʪʫʜʝʥʪʩʴʢʠʡ, ʇʦʣʽʱʫʢ, ɸʮʪʝʢ, ʋʣʴʪʨʘ ʟʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

N120ʈ80ʂ120.. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2. ʉʽʷʣʠ 

ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʥʘ ʛʣʠʙʠʥʫ 1 ʩʤ. ʉʪʨʦʢ ʩʽʚʙʠ ʪʨʝʪʷ 

ʜʝʢʘʜʘ ʢʚʽʪʥʷ, ʥʦʨʤʘ ʚʠʩʽʚʫ 0,8 ʢʛ/ʛʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʨʴʦʭ 

ʧʦʚʪʦʨʝʥʥʷʭ. ʋ ʜʦʩʣʽʜʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ 
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ʚʨʦʞʘʶ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʧʫʙʣʽʢʦʚʘʥʽ - [170, 177, 184, 203, 204, 561, 562] (ʪʘʙʣ.2.2). 

ʊʘʙʣʠʮʷ 2.2 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 1 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫè. 

(2019 - 2021 ʨʨ.) 

ʉʦʨʪ ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

ʋʣʴʪʨʘ  1 2 3 

ʉʪʫʜʝʥʪʩʴʢʠʡ 4 5 6 

ʍʘʨʢʽʚʩʴʢʠʡ 1 7 8 9 

ʃʻʨʘ 10 11 12 

ɸʮʪʝʢ 13 14 15 

ʉʝʤ 16 17 18 

ʇʦʣʽʱʫʢ 19 20 21 

 

ɼʦʩʣʽʜ 2 (2019 - 2021 ʨʨ.) ïçʋʨʦʞʘʡʥʽʩʪʴ ʬʽʪʦʤʘʩʠ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʦʨʪʫ ʽ ʧʨʠʜʘʪʥʽʩʪʴ ʾʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦè. ɺʠʚʯʘʣʠ ʰʽʩʪʴ 

ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ: ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʻʨʘ, ʉʝʤ, ɸʮʪʝʢ, ʉʪʫʜʝʥʪʩʴʢʠʡ, ʋʣʴʪʨʘ. 

ɺʥʦʩʠʣʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʥʦʨʤʽ N200ʈ80K120. ʉʽʷʣʠ ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʥʘ ʛʣʠʙʠʥʫ 1 ʩʤ (ʪʘʙʣ. 2.3).  

ʊʘʙʣʠʮʷ 2.3 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 2 çʋʨʦʞʘʡʥʽʩʪʴ ʬʽʪʦʤʘʩʠ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʽ 

ʧʨʠʜʘʪʥʽʩʪʴ ʾʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦè. (2019 - 2021 ʨʨ.) 

ʉʦʨʪ ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

ʉʪʫʜʝʥʪʩʴʢʠʡ 1 2 3 

ʍʘʨʢʽʚʩʴʢʠʡ 1 4 5 6 

ʃʻʨʘ 7 8 9 

ʋʣʴʪʨʘ  10 11 12 

ɸʮʪʝʢ 13 14 15 

ʉʝʤ 16 17 18 
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ʉʪʨʦʢ ʩʽʚʙʠ ʪʨʝʪʷ ʜʝʢʘʜʘ ʪʨʘʚʥʷ, ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 1,2 ʢʛ/ʛʘ. 

ʇʨʠʦʨʶʚʘʣʠ ʙʽʦʤʘʩʫ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʫʢʽʩʥʦʾ ʩʪʠʛʣʦʩʪʽ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ. ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʩʫʭʽʡ ʤʘʩʽ, ʦʙʩʷʛ 

ʥʘʜʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - 

[186, 205].  

ɼʦʩʣʽʜ 3 (2019 -2020 ʨʨ.) ï çɺʧʣʠʚ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦè. ɺʠʚʯʘʣʠ  6 ʥʦʨʤ ʜʦʙʨʠʚ 

ʢʦʥʪʨʦʣʴ; N40P20K40; N80P40K80; N120P40K80; N160P80K120; N200P80K120. ʇʦʣʴʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʪʨʴʦʭʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ (ʪʘʙʣ. 2.4).  

ʊʘʙʣʠʮʷ 2.4 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 3 çɺʧʣʠʚ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʋʣʴʪʨʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦè. (2019 - 2020 ʨʨ.) 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 1 2 3 

N40P20K40 4 5 6 

N80P40K80 7 8 9 

N120P40K80 10 11 12 

N160P80K120 13 14 15 

N200P80K120 16 17 18 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2. ʅʦʨʤʘ 

ʚʠʩʽʚʫ ʩʪʘʥʦʚʠʣʘ 0,8 ʢʛ/ʛʘ. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ. ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - [170, 172, 184]. 

ɼʦʩʣʽʜ 4 (2019 ï 2021 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʦʨʤʠ ʜʦʙʨʠʚè. ɺʠʚʯʘʣʠ ʜʣʷ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʽʤ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ: ʢʦʥʪʨʦʣʴ, N40P20K40, N80P40K80, N120P40K80, N160P80K120, N200P80K120, 

N200P80K160. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2.  
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ʊʘʙʣʠʮʷ 2.5 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 4 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʙʨʠʚè. 

(2019 ï 2021 ʨʨ.) 

ʅʦʨʤʠ ʜʦʙʨʠʚ ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 1 2 3 

N40P20K40 5 6 7 

N80P40K80 9 10 11 

N120P40K80 13 14 15 

N160P80K120 17 18 19 

N200P80K120 21 22 23 

N200P80K160 25 26 27 

 

ʅʦʨʤʘ ʚʠʩʽʚʫ ʩʪʘʥʦʚʠʣʘ 0,8 ʢʛ/ʛʘ. ɺʠʩʽʚʘʣʠ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ, ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ (ʚʤʽʩʪ ʙʽʣʢʘ, ʦʣʽʾ, ʚʫʛʣʝʚʦʜʽʚ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - [170, 

178, 184, 564, 566]. 

ɼʦʩʣʽʜ 5 (2020 - 2022 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫè. ɼʦʩʣʽʜʞʫʚʘʣʠ ʰʽʩʪʴ ʥʦʨʤ ʚʠʩʽʚʫ: 0,2; 

0,4; 0,6; 0,8; 1,0; 1,2 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ ʟʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ N160P60K120.  

ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ï 30 ʤ2, ʧʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ï ʯʦʪʠʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ 

ʜʽʣʷʥʦʢ ï ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʽʷʣʠ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʥʘ 

ʛʣʠʙʠʥʫ 1 ʩʤ ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ ʫ ʚʩʽ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ: ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ, ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ, 

ʚʠʩʦʪʫ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʫ ʚʦʣʦʪʽ, ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, 

ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʧʫʙʣʽʢʦʚʘʥʽ -  [171, 192, 203, 565]. 
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ʊʘʙʣʠʮʷ 2.6 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 5 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫè. (2020 - 2022 ʨʨ.) 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ 

ɯ 

ʧʦʚʪʦʨʝʥʥʷ 

ɯɯ 

ʧʦʚʪʦʨʝʥʥʷ 

ɯɯɯ 

ʧʦʚʪʦʨʝʥʥ ̫

IV 

ʧʦʚʪʦʨʝʥʥʷ 

0,2 1 2 3 4 

0,4 5 6 7 8 

0,6 9 10 11 12 

0,8 13 14 15 16 

1,0 17 18 19 20 

1,2 (ʢʦʥʪʨʦʣʴ) 21 22 23 24 

 

ɼʦʩʣʽʜ 6 (2020 -2022 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ 

ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷè. ɼʦʩʣʽʜʞʫʚʘʣʠ ʰʽʩʪʴ ʥʦʨʤ 

ʚʠʩʽʚʫ: 0,2; 0,4; 0,6; 0,8; 1,0; 1,2 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ ʜʣʷ ʰʝʩʪʠ ʩʦʨʪʽʚ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ɸʮʪʝʢ, ʃʻʨʘ, ʉʝʤ, ʉʪʫʜʝʥʪʩʴʢʠʡ, ʋʣʴʪʨʘ ʟʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

N160P60K120.  

 

ʊʘʙʣʠʮʷ 2.7 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 6 çʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷè. (2020 - 2022 ʨʨ.) 

ʌʘʢʪʦʨ ɸ 

ʉʦʨʪ 

ʌʘʢʪʦʨ ɹ 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 

ʍʘʨʢʽʚʩʴʢʠʡ 1 

ɸʮʪʝʢ 

ʃʻʨʘ 

ʉʝʤ 

ʉʪʫʜʝʥʪʩʴʢʠʡ 

0,2 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ 

0,4 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ 

0,6 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ 

0,8 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ 

1,0 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ 

1,2 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ (ʢʦʥʪʨʦʣʴ) 

 



126 
 

ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ï 30 ʤ2. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ï ʪʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ 

ʜʽʣʷʥʦʢ ï ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʽʷʣʠ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ ʥʘ 

ʛʣʠʙʠʥʫ 1 ʩʤ ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ ʫ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʜʦʩʣʽʜʽ ʚʠʚʯʘʣʠ 

ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ, ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ, ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - [171, 192, 203, 565]. 

ɼʦʩʣʽʜ 7 (2021 - 2023 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠè. ɺʠʚʯʘʣʠʩʷ ʩʧʦʩʦʙʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʅʘʩʽʥʥʷ 

ʚʠʩʽʚʘʣʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ, 30 ʩʤ, 45 ʩʤ ʪʘ 60 ʩʤ. ʅʦʨʤʘ ʚʠʩʽʚʫ ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ 

- 0,4 ʤʣʥ/ʛʘ (40 ʥʘʩʽʥʠʥ/ʤ2). ʈʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ - N160P60K120. ʉʽʚʙʫ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ - ʥʘ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʦʢ ï 

30 ʤ2, ʧʦʚʪʦʨʥʽʩʪʴ ʪʨʠʨʘʟʦʚʘ, ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʝ. ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - [179, 189, 192, 193]. 

ʊʘʙʣʠʮʷ 2.8 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 7 çʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠè. (2021 - 2023 ʨʨ.) 

ʉʧʦʩʽʙ ʩʽʚʙʠ 

(ʐʠʨʠʥʘ ʤʽʞʨʷʜʜʷ) 

ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

15 ʩʤ 1 2 3 

30 ʩʤ 4 5 6 

45 ʩʤ 7 8 9 

60 ʩʤ 10 11 12 

ɼʦʩʣʽʜ 8 (2021 ï 2023 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʨʦʢʽʚ ʩʽʚʙʠè. ɺʠʚʯʘʣʠʩʴ ʪʘʢʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ: 15 ʢʚʽʪʥʷ, 30 

ʢʚʽʪʥʷ, 15 ʪʨʘʚʥʷ, 30 ʪʨʘʚʥʷ, 15 ʯʝʨʚʥʷ, 30 ʯʝʨʚʥʷ, 15 ʣʠʧʥʷ, 30 ʣʠʧʥʷ. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 

ʪʨʴʦʭ ʧʦʚʪʦʨʝʥʥʷʭ. ʅʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʣʘ 0,4 ʤʣʥ/ʛʘ ʟʘ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N160P60K120. ʋ ʜʦʩʣʽʜʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ  ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ 

ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - [192, 

197]. 
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ʊʘʙʣʠʮʷ 2.9 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 8 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ 

ʩʽʚʙʠè. (2021 - 2023 ʨʨ.) 

ʉʪʨʦʢ ʩʽʚʙʠ ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

15 ʢʚʽʪʥʷ 1 2 3 

30 ʢʚʽʪʥʷ 4 5 6 

15 ʪʨʘʚʥʷ 7 8 9 

30 ʪʨʘʚʥʷ 10 11 12 

15 ʯʝʨʚʥʷ 13 14 15 

30 ʯʝʨʚʥʷ 16 17 18 

15 ʣʠʧʥʷ 19 20 21 

30 ʣʠʧʥʷ 22 23 24 

 

ɼʦʩʣʽʜ 9 (2021 -2023 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʦʨʪʫ ʪʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷè. ɺʠʚʯʘʣʠ ʯʦʪʠʨʠ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ: ʉʪʫʜʝʥʪʩʴʢʠʡ, 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʻʨʘ, ʇʦʣʽʱʫʢ.  

ʊʘʙʣʠʮʷ 2.10 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 9 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʫ ʪʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷè. (2021 - 2023 ʨʨ.) 

ʌʘʢʪʦʨ ɸ 

ʌʦʥ ʫʜʦʙʨʝʥʥʷ 

ʌʘʢʪʦʨ ɹ 

ʉʦʨʪ 

ɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯ ʧʦʚʪʦʨʝʥʥʷ ɯɯɯ ʧʦʚʪʦʨʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 

ʉʪʫʜʝʥʪʩʴʢʠʡ  1 2 3 

ʍʘʨʢʽʚʩʴʢʠʡ 1  4 5 6 

ʃʻʨʘ  7 8 9 

ʇʦʣʽʱʫʢ  10 11 12 

N200ʈ80K120 

ʉʪʫʜʝʥʪʩʴʢʠʡ  13 14 15 

ʍʘʨʢʽʚʩʴʢʠʡ 1  16 17 18 

ʃʻʨʘ  19 20 21 

ʇʦʣʽʱʫʢ  22 23 24 
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ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʝʥʥʷʭ. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʤʽʥʝʨʘʣʴʥʠʤ ʫʜʦʙʨʝʥʥʷʤ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʦʨʤʫ N200ʈ80K120. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ. ʋ ʜʦʩʣʽʜʽ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʩʫʭʽʡ ʤʘʩʽ, ʦʙʩʷʛ 

ʥʘʜʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - 

[186]. 

ɼʦʩʣʽʜ 10 (2021-2023 ʨʨ.) ï çɺʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʚ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1è. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʫ ʧʦʣʴʦʚʦʤʫ ʜʦʩʣʽʜʽ ʙʫʣʦ ʚʟʷʪʦ ʧʨʝʧʘʨʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʷʢ ʥʘʡʪʦʣʝʨʘʥʪʥʽʰʽ ʜʦ ʘʤʘʨʘʥʪʫ ʩʝʨʝʜ 36 ʚʘʨʽʘʥʪʽʚ 

ʽ ʟʘʙʝʟʧʝʯʠʣʠ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʉʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1. ɺʠʚʯʘʣʠ ʩʽʤ ʚʘʨʽʘʥʪʽʚ 

ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ: ʢʦʥʪʨʦʣʴ, ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ (ʬʝʥʤʝʜʽʬʘʤ (60 ʛ/ʛʘ) + 

ʜʝʩʤʝʜʽʬʘʤ (47 ʛ/ʛʘ) + ʝʪʦʬʫʤʝʟʘʪ (75 ʛ/ʛʘ) + ʣʝʥʘʮʠʣ (27 ʛ/ʛʘ) ʧʽʩʣʷʩʭʦʜʦʚʠʡ, 

ʐʪʝʬʘʤ (ʬʝʥʤʝʜʽʬʘʤ (320 ʛ/ʛʘ) ʧʽʩʣʷʩʭʦʜʦʚʠʡ, ɻʝʟʘʛʘʨʜ (ʧʨʦʤʝʪʨʠʥ (500 ʛ/ʛʘ) 

ʜʦʩʭʦʜʦʚʠʡ, ʂʦʤʘʥʜ (ʢʣʦʤʘʟʦʥ (480 ʛ/ʛʘ) ʜʦʩʭʦʜʦʚʠʡ,  ʂʘʨʽʙʫ (ʪʨʠʬʣʫʩʫʣʴʬʫʨʦʥ 

(500 ʛ/ʛʘ) ʧʽʩʣʷʩʭʦʜʦʚʠʡ, ʃʦʥʪʨʝʣ ɻʨʘʥʜ ʢʣʦʧʽʨʘʣʽʜ (750 ʛ/ʛʘ). ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ 

10 ʤ2, ʧʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ʯʦʪʠʨʠʨʘʟʦʚʘ. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ. 

ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʦʨʪ ï ʍʘʨʢʽʚʩʴʢʠʡ 1. ɺʩʪʘʥʦʚʣʶʚʘʣʠ ʨʽʚʝʥʴ 

ʟʘʙʫʨ'ʷʥʝʥʥʷ, ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ (ʨʠʩ. 2.11). 

ɼʦʩʣʽʜ 11 (2022 ï 2024 ʨʨ.) ï çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʣʠʙʠʥʠ ʩʽʚʙʠè. ɺʠʚʯʘʣʠ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ 1, 2, 3, 4 ʪʘ 5 ʩʤ. ʇʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʽ ʧʨʠʢʦʯʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʤʘʨʢʝʨʦʤ ʨʦʙʠʣʠ ʙʦʨʦʟʝʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʣʠʙʠʥʠ ʟʘʚʜʦʚʞʢʠ 2,22 ʤ, ʚ ʷʢʠʭ ʚʨʫʯʥʫ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʤʽʱʫʚʘʣʠ ʧʦ 

90 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ. ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ ʩʪʘʥʦʚʠʣʘ 45 ʩʤ. ɿ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ 

ʚʠʩʽʚʘʣʠ 0,4 ʤʣʥ/ʛʘ ʥʘʩʽʥʥʷ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʅʘʩʽʥʥʷ ʚ ʙʦʨʦʟʝʥʢʘʭ 

ʧʨʠʩʠʧʘʣʠ ʚʦʣʦʛʠʤ ʰʘʨʦʤ ˇʨʫʥʪʫ ʜʦ ʨʽʚʥʷ ʧʦʚʝʨʭʥʽ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 

ʩʪʘʥʦʚʠʣʘ 4,5 ʤ2 ʟʘ ʯʦʪʠʨʠʨʘʟʦʚʦʾ ʧʦʚʪʦʨʥʦʩʪʽ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʝ. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʝʣʝʤʝʥʪʠ 
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ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ - 

[179, 192, 193, 194] (ʨʠʩ. 2.12). 

ʊʘʙʣʠʮʷ 2.11 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 10 çɺʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʚ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫè. (2021 - 2023 ʨʨ.) 

ɺʘʨʽʘʥʪ 

ʅʘʟʚʘ ʛʝʨʙʽʮʠʜʫ, 

ʬʽʨʤʘ 

ɼʽʶʯʽ ʨʝʯʦʚʠʥʠ, 

ʛ/ʣ; ʢʛ/ʛʘ  

ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ 

ʉʪʨʦʢʠ 

ʚʥʝʩʝʥʥʷ 

ʂʦʥʪʨʦʣ ɹ ʜʚʘ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʠ ʪʘ ʨʫʯʥʝ ʧʨʦʧʦʣʶʚʘʥʥʷ. 

ɹʝʪʘʥʘʣ ʄʘʢʩ 

ʇʨʦ 209 OD, 

Bayer 

Phenmedipham, 60 

+ Desmedipham, 47 

+ Etofumesate, 75 + 

Lenacil, 27 

1,25 ʣ/ʛʘ ʇʽʩʣʷ ʩʭʦʜʽʚ 

ʘʤʘʨʘʥʪʫ ʫ ʬʘʟʽ 

ʩʽʤ'ʷʜʦʣʴ ʫ 

ʙʫʨ'ʷʥʽʚ (BBCH 

10) 

ʐʪʝʬʘʤ ʢ.ʩ., 

Stefes 

Phenmedipham, 320 1,0 ʣ/ʛʘ 2-6 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ 

(BBCH 12) 

ɻʝʟʘʛʘʨʜ 500 FW, 

ʢ. ʩ., Syngenta 

Prometrin, 500  2,0 ʣ/ʛʘ ɺʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʽʚʙʠ (BBCH 

01) 

ʂʦʤʘʥʜ 48 ʢ.ʝ., 

FMC 

ʉlomazone, 480 0,10 ʣ/ʛʘ ɺʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʽʚʙʠ (BBCH 

01) 

ʂʘʨʽʙʫ 50 ʟ.ʧ., 

FMC 

Triflusulfuron- 

methyl, 500 

0,02 ʢʛ/ʛʘ 4-5 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ 

(BBCH 13) 

ʃʦʥʪʨʝʣ ɻʨʘʥʜ 

ʚ.ʛ., Syngenta 

Clopyralid, 750 0,1 ʢʛ/ʛʘ 4-5 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ 

(BBCH 13) 
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ʊʘʙʣʠʮʷ 2.12 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 11 çʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ 

ʩʽʚʙʠè. (2022 - 2024 ʨʨ.) 

ɻʣʠʙʠʥʘ 

ʩʽʚʙʠ, ʩʤ 

ɯ 

ʧʦʚʪʦʨʝʥʥʷ 

ɯɯ 

ʧʦʚʪʦʨʝʥʥʷ 

ɯɯɯ 

ʧʦʚʪʦʨʝʥʥʷ 

IV 

ʧʦʚʪʦʨʝʥʥʷ 

1 ʩʤ 1 2 3 4 

2 ʩʤ 5 6 7 8 

3 ʩʤ 9 10 11 12 

134 ʩʤ 13 14 15 16 

5 ʩʤ 17 18 19 20 

 

ɼʦʩʣʽʜ 12. (2022 ï 2024 ʨʨ.) ï çɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ 

ʚʽʜ ʭʚʦʨʦʙè. ɺʠʚʯʘʣʠ ʥʘʩʪʫʧʥʽ ʬʫʥʛʽʮʠʜʠ: ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ., ɸʢʘʥʪʦ ʇʣʶʩ, 

28 % ʢ.ʩ., ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28 % ʢ.ʩ., ʂʚʘʜʨʽʩ ʊʦʧ, 32,5 % ʢ.ʩ., ʄʝʜʽʩʦʥ, 26,3 % 

ʢ.ʩ.. ɺʩʪʘʥʦʚʣʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ. 

ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ð 

ʪʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ð ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ 

ʢʚʽʪʥʷ. ʉʦʨʪ ï ʍʘʨʢʽʚʩʴʢʠʡ 1. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʨʘʥʮʝʚʠʤ 

ʦʧʨʠʩʢʫʚʘʯʝʤ ʟ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ 200 ʣ/ʛʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘ 1 ʛʘ. ʆʙʣʽʢʠ 

ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʧʨʦʚʦʜʠʣʠ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ, ʟʘ ʧʝʨʰʠʭ ʧʨʦʷʚʽʚ: ʧʝʨʝʜ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ, ʥʘ 3-ʡ, 7-ʡ ʽ 15-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 5-ʙʘʣʴʥʫ ʰʢʘʣʫ, ʥʘʚʝʜʝʥʫ ʚ 

çʄʝʪʦʜʠʢʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ / ʟʘ ʨʝʜ. ʧʨʦʬ. ʉ.ʆ. ʊʨʠʙʝʣʷ. 

ʂʠʾʚ. ʉʚʽʪ 2001. 448 ʩ.è. ɼʦʩʣʽʜ ʟʘʢʣʘʜʘʣʠ ʥʘ ʩʦʨʪʽ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 

ʈʽʚʝʥʴ ʫʜʦʙʨʝʥʥʷ - N160P60K120. ʉʽʷʣʠ ʰʠʨʦʢʦʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 

45 ʩʤ ʥʘ ʛʣʠʙʠʥʫ 1 ʩʤ ʫ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ ʫ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʪʠ 

ʙʫʨ'ʷʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʽʪʢʠ ʪʘ ʛʝʨʙʽʮʠʜ ʌʶʟʠʣʘʜ ʌʦʨʪʝ, 

15 % ʢ.ʝ. (1,0 ʣ/ʛʘ) (ʪʘʙʣ. 2.13).  
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ʊʘʙʣʠʮʷ 2.13 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 12. çɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜ ʭʚʦʨʦʙè. 

2022 ï 2024 ʨʨ.) 

ˉ 

ʚʘʨʽʘʥʪʫ 
ɺʘʨʽʘʥʪ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ 

ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ, 

ʣ/ʛʘ 

1 ʂʦʥʪʨʦʣʴ 
ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʚʦʜʦʶ 
- 

2 ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ. 
ʧʽʨʘʢʣʦʩʪʨʦʙʽʥ, 62,5 ʛ/ʣ + 

ʝʧʦʢʩʠʢʦʥʘʟʦʣ, 62,5 ʛ/ʣ 
1,0 

3 
ɸʢʘʥʪʦ ʇʣʶʩ, 

28 % ʢ.ʩ. 

ʧʽʢʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + 

ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ 
0,5 

4 
ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 

28 % ʢ.ʩ. 

ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ + 

ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ 
0,5 

5 
ʂʚʘʜʨʽʩ ʊʦʧ, 

32,5 % ʢ.ʩ. 

ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + 

ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 125 ʛ/ʣ 
0,75 

6 
ʄʝʜʽʩʦʥ, 

26,3 % ʢ.ʩ. 

ʧʨʦʪʽʦʢʦʥʘʟʦʣ, 175 ʛ/ʣ + 

ʪʨʠʬʣʦʢʩʠʩʪʨʦʙʽʥ, 88 ʛ/ʣ 
0,5 

 

ɼʦʩʣʽʜ 13. (2022 ï 2024 ʨʨ.) ï çɿʘʭʠʩʪ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ ʰʢʽʜʥʠʢʽʚè. ɺʠʚʯʘʣʠ ʥʘʩʪʫʧʥʽ ʽʥʩʝʢʪʠʮʠʜʠ: ɽʥʞʽʦ 24,7   % ʢ. ʩ., 

ɸʢʪʘʨʘ 2,5   % ʚ. ʛ., ɹʽ 58-ʥʦʚʠʡ 40   % ʢ. ʝ., ɼʝʮʠʩ-fʃʶʢʩ 25   % ʢ. ʝ., ʌ'ʶʨʽ 10   % 

ʚ. ʝ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ð 

ʪʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ð ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʪʨʦʢ ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ 

ʢʚʽʪʥʷ. ʇʨʦʪʠ ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ ʦʙʨʦʙʣʷʣʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʫ ʬʘʟʽ ʩʭʦʜʽʚ ʥʘ 

ʧʦʯʘʪʢʫ ʟʘʩʝʣʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʧʨʦʪʠ ʧʦʧʝʣʠʮʴ 

ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ 6-8 ʣʠʩʪʢʽʚ, ʟʘ ʧʝʨʰʠʭ ʦʟʥʘʢ ʟʘʩʝʣʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ. 

ɺʩʪʘʥʦʚʣʁʚʘʣʘʩʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʩʝʢʪʠʮʠʜʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ 
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ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʧʫʙʣʽʢʦʚʘʥʽ - [232]. 

ʊʘʙʣʠʮʷ 2.14 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 13. çɿʘʭʠʩʪ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ 

ʰʢʽʜʥʠʢʽʚè. (2022 ï 2024 ʨʨ.) 

ˉ 

ʚʘʨʽʘʥʪʫ ɺʘʨʽʘʥʪ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ, ʛ/ʣ 

ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ, 

ʣ/ʛʘ 

1 ʂʦʥʪʨʦʣʴ - - 

2 ɹʽ 58-ʥʦʚʠʡ 40   % ʢ. ʝ. ʜʠʤʝʪʦʘʪ, 400 1,0 

3 ɼʝʮʠʩ-fʃʶʢʩ 25   % ʢ. ʝ. ʜʝʣʴʪʘʤʝʪʨʠʥ, 100 0,15 

4 ɽʥʞʽʦ 24,7   % ʢ. ʩ. ʪʽʘʤʝʪʦʢʩʘʤ, 141 + 

ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥ, 106 

0,20 

5 ʌ'ʶʨʽ 10   % ʚ. ʝ. ʟʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ, 100 0,10 

6 ɸʢʪʘʨʘ 2,5   % ʚ. ʛ. ʪʽʘʤʝʪʦʢʩʘʤ, 250 0,15 

 

ɼʦʩʣʽʜ 14. (2022 ï 2024 ʨʨ.) ï çɿʘʭʠʩʪ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ ʨʫʜʦʛʦ ʽʩʧʘʥʩʴʢʦʛʦ ʩʣʠʤʘʢʘ (Arion lusitanicus)è. ɺʠʚʯʘʣʠ 

ʥʘʩʪʫʧʥʽ ʤʦʣʶʩʢʦʮʠʜʠ: Slimax 04GB ʽ Mesurol Alimax 02RB.  

ʊʘʙʣʠʮʷ 2.15 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 14. çɿʘʭʠʩʪ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ 

ʨʫʜʦʛʦ ʽʩʧʘʥʩʴʢʦʛʦ ʩʣʠʤʘʢʘ (Arion lusitanicus)è. (2022 ï 2024 ʨʨ.) 

ɺʘʨʽʘʥʪ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ ʅʦʨʤʘ ʚʥʝʩʝʥʥʷ, ʢʛ/ʛʘ 

ʂʦʥʪʨʦʣʴ - - 

Slimax 04GB metaldehyd, 4 % 4,0 

Mesurol Alimax 

02RB 

merkaptodimetur, 2 % 5,0 
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ɺʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʣʶʩʢʦʮʠʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʨʫʜʠʤ ʽʩʧʘʥʩʴʢʠʤ ʩʣʠʤʘʢʦʤ 

(Arion lusitanicus). ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2. 

ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ð ʪʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ð ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʪʨʦʢ 

ʩʽʚʙʠ - ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ. ʉʦʨʪ ï ʍʘʨʢʽʚʩʴʢʠʡ 1. ɺʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪʠ ʟʘ ʧʝʨʰʦʾ 

ʧʦʷʚʠ ʩʣʠʤʘʢʽʚ, ʾʭ ʩʨʽʙʣʷʩʪʠʭ ʩʣʽʜʽʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʨʦʩʣʠʥ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʚʯʘʣʠʩʴ ʩʽʤ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ.  

ʉʝʤ. ʉʦʨʪ ʩʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʽʟ ʟʨʘʟʢʘ A. 

hypochondriacus (Panishmen). ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 2002 

ʨ. ʈʦʩʣʠʥʘ ʚʠʩʦʪʦʶ ʜʦ 130-200 ʩʤ, ʩʪʝʙʣʦ ʽ ʣʠʩʪʷ ʯʝʨʚʦʥʽ, ʥʘʩʽʥʥʷ ʙʽʣʝ. ɺʦʣʦʪʴ 

ʯʝʨʚʦʥʘ ʨʦʟʣʦʛʘ, ʜʦʚʞʠʥʦʶ ʜʦ 47 ʩʤ. ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʦʩʫʭʠ ï 7 ʙʘʣʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʦʩʠʧʘʥʥʷ ʽ ʚʠʣʷʛʘʥʥʷ ï 9 ʙʘʣʽʚ. ʉʝʨʝʜʥʴʦʩʪʠʛʣʠʡ ï 110 ʜʥʽʚ. ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ 

ï 19,5 %. ɺʤʽʩʪ ʦʣʽʾ ï 6,7 %. ɺʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʜʦ 30 ʮ/ʛʘ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʪʝʢʪʠʚʥʠʡ ʝʬʝʢʪ ʦʣʽʾ ʩʦʨʪʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [52]. 

ʃʻʨʘ. ʉʦʨʪ ʩʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʽʟ ʟʨʘʟʢʫ A. 

hypochondriacus (ʂ - 14). ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 2002 ʨ. 

ʈʦʩʣʠʥʠ ʟʘʚʚʠʰʢʠ ʜʦ 170-220 ʩʤ. ʉʪʝʙʣʦ ʟʝʣʝʥʝ, ʣʠʩʪʷ ʟʝʣʝʥʝ ʟ ʯʝʨʚʦʥʠʤʠ 

ʧʨʦʞʠʣʢʘʤʠ. ɺʦʣʦʪʴ ʜʦʚʞʠʥʦʶ ʜʦ 54 ʩʤ, ʯʝʨʚʦʥʘ, ʢʦʤʧʘʢʪʥʘ. ʅʘʩʽʥʥʷ ʙʽʣʝ, ʤʘʩʘ 

1000 ʥʘʩʽʥʠʥ ï 0,7 ʛ. ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ï 9 ʙʘʣʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʩʠʧʘʥʥʷ ï 8 

ʙʘʣʽʚ. ʉʦʨʪ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ ï 100-105 ʜʥʽʚ. ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ 20,6 %, ʦʣʽʾ ï 

7,0  %. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʜʦ 50 ʮ/ʛʘ. ɿʝʨʥʦ ʧʨʠʜʘʪʥʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʦʨʦʰʥʘ ʪʘ ʦʣʽʾ [52].  

ʍʘʨʢʽʚʩʴʢʠʡ 1. ʉʦʨʪ ʩʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʽʟ 

ʧʦʧʫʣʷʮʽʾ A. hypochondriacus (K-7). ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 

2001 ʨ. ʷʢ ʣʽʢʘʨʩʴʢʠʡ. ʈʦʩʣʠʥʠ ʟʘʚʚʠʰʢʠ 160-250 ʩʤ. ʉʪʝʙʣʦ ʽ ʣʠʩʪʷ ʟʝʣʝʥʽ, 

ʚʦʣʦʪʴ ʙʽʣʘ ʢʦʤʧʘʢʪʥʘ ʜʦʚʞʠʥʦʶ ʜʦ 60 ʩʤ. ʅʘʩʽʥʥʷ ʙʽʣʝ, ʟʦʣʦʪʠʩʪʝ, ʥʝ ʜʘʻ 

ʧʘʜʘʣʠʮʽ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,65 ʛ, ʚʤʽʩʪ ʦʣʽʾ ï ʜʦ 8 % ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʩʢʚʘʣʝʥʫ ï ʜʦ 10  %. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ï 110 ʜʥʽʚ. ɿʝʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ, ʙʦʨʦʰʥʘ, ʰʨʦʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʝʚʽʨʢʠ ʣʽʢʫʚʘʣʴʥʠʭ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʽʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʽʤ. ɺ.ʗ. ɼʘʥʠʣʝʚʩʴʢʦʛʦ 

ʦʣʽʶ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʟ ʤʝʪʦʶ ʤʦʞʣʠʚʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦʙ 

ʧʦʧʝʨʝʜʠʪʠ ʡ ʣʽʢʫʚʘʪʠ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʜʨʫʛʦʛʦ ʪʠʧʫ ʽ ʚʠʨʘʟʢʫ ʰʣʫʥʢʫ. 

ɺʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʜʦ 50 ʮ/ʛʘ [52]. 

ʉʪʫʜʝʥʪʩʴʢʠʡ. ʉʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʽʟ ʟʨʘʟʢʘ A. 

hypochondriacus (K- 1267). ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 2009 ʨ. 

ʉʝʨʝʜʥʴʦʩʪʠʛʣʠʡ, ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 105 ʜʥʽʚ. ʈʦʩʣʠʥʠ ʚʠʩʦʪʦʶ ʜʦ 150-200 ʩʤ. 

ʉʪʝʙʣʦ ʨʫʜʝ, ʣʠʩʪʷ ʟʝʣʝʥʝ ʟ ʨʫʜʠʤʠ ʧʨʦʞʠʣʢʘʤʠ. ɺʦʣʦʪʴ ʜʦʚʞʠʥʦʶ ʜʦ 40-50 ʩʤ, 

ʨʫʜʘ, ʢʦʤʧʘʢʪʥʘ. ʅʘʩʽʥʥʷ ʙʽʣʝ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ - 0,8 ʛ.ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ 

9 ʙʘʣʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʩʠʧʘʥʥʷ 9 ʙʘʣʽʚ. ʉʦʨʪ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ-100-125 ʜʥʽʚ. ɺʤʽʩʪ 

ʦʣʽʾ ʩʪʘʥʦʚʠʪʴ 6-10 %, ʘ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ 6-8 %. ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ 18,6 %. 

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʜʦ 30 ʮ/ʛʘ [52]. 

ɸʮʪʝʢ. ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 1998 ʨ. ɯʥʩʪʠʪʫʪ 

ʢʦʨʤʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. ʉʦʨʪ ʟʝʨʥʦʚʠʡ, ʢʦʨʤʦʚʠʡ, 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʜʦ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 

110-120 ʜʥʽʚ. ʋ ʚʠʩʦʪʫ ʨʦʩʣʠʥʘ ʜʦʩʷʛʘʻ 150 ʩʘʥʪʠʤʝʪʨʽʚ. ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʟ 

ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʤ ʥʘʩʽʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 45-50 ʩʤ. ʉʘʤʘ ʚʦʣʦʪʴ ʯʝʨʚʦʥʘ, ʽ ʪʘʢʦʛʦ 

ʞ ʢʦʣʴʦʨʫ ʩʪʝʙʣʦ ʘʤʘʨʘʥʪʫ. ʃʠʩʪʷ ʨʦʩʣʠʥʠ ʜʘʥʦʛʦ ʚʠʜʫ ʤʘʻ ʯʝʨʚʦʥʦ-ʟʝʣʝʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ.  ʋʨʦʞʘʡ ʥʘʩʽʥʥʷ - 30-40 ʮ/ʛʘ. ɺʤʽʩʪ ʫ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ - 

17,8 %. ɺʤʽʩʪ ʦʣʽʾ 8,5 %, ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ 7 %. ʉʪʽʡʢʠ ʜʦ ʦʩʠʧʘʥʥʷ. ɿʝʨʥʦ ʡʜʝ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʣʽʾ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʦʨʦʰʥʘ, ʷʢʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ ð ʜʣʷ ʚʠʧʽʯʢʠ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ʇʨʠʜʘʪʥʠʡ ʜʣʷ ʢʦʤʙʘʡʥʦʚʦʛʦ ʟʙʠʨʘʥʥʷ [52].  

ʋʣʴʪʨʘ. ɿʘʥʝʩʝʥʦ ʜʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 1998 ʨʦʮʽ. A. 

hybridus. ʈʘʥʥʴʦʩʪʠʛʣʠʡ - 90-95 ʜʥʽʚ. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ 70-

75 ʜʥʽʚ, ʫ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ 80-90 ʜʥʽʚ. ʈʦʩʣʠʥʠ ʟʘʚʚʠʰʢʠ 100-200 ʩʤ. ɿʘ 

ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʥʠʟʴʢʦʨʦʩʣʠʡ [28]. ʃʠʩʪʷ ʟʝʣʝʥʝ, ʦʧʫʰʝʥʥʷ ʚʽʜʩʫʪʥʻ. ʉʫʮʚʽʪʪʷ - 

ʥʘʧʽʚʩʪʠʩʣʘ ʢʦʤʧʘʢʪʥʘ ʚʦʣʦʪʴ, ʩʚʽʪʣʦ-ʟʝʣʝʥʘ, ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ ʞʦʚʪʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʟʘʚʜʦʚʞʢʠ ʜʦ 70 ʩʤ. ʅʘʩʽʥʥʷ ʩʚʽʪʣʦ-ʞʦʚʪʝ, ʙʽʣʝ ʥʝ ʜʘʻ ʧʘʜʘʣʠʮʽ. 
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ʉʦʨʪ ʩʪʽʡʢʠʡ ʜʦ ʦʩʠʧʘʥʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ï ʜʦ 30 ʮ/ʛʘ. ɺʤʽʩʪ ʙʽʣʢʘ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ï 17-17,5  %. ɺʤʽʩʪ ʦʣʽʾ ʫ ʥʘʩʽʥʥʽ ʜʦ 5  %.  ʋʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ 

7-8  %.   ɺ ʭʦʣʦʜʥʽʰʠʭ ʫʤʦʚʘʭ ʟʥʠʞʫʻ ʚʨʦʞʘʡʥʽʩʪʴ [52]. 

ʇʦʣʽʱʫʢ. ɿʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʫ 1999 ʨ., 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ. ʆʨʠʛʽʥʘʪʦʨ ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʣʽʩʩʷ. ʋ 

ʚʠʩʦʪʫ ʨʦʩʣʠʥʘ ʜʦʩʷʛʘʻ 150 ʩʘʥʪʠʤʝʪʨʽʚ. ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʟ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤ 

ʥʘʩʽʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 45-50 ʩʤ. ʉʘʤʘ ʚʦʣʦʪʴ ʯʝʨʚʦʥʘ, ʽ ʪʘʢʦʛʦ ʞ ʢʦʣʴʦʨʫ ʩʪʝʙʣʦ 

ʘʤʘʨʘʥʪʫ. ʃʠʩʪʷ ʨʦʩʣʠʥʠ ʜʘʥʦʛʦ ʚʠʜʫ ʤʘʻ ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʯʝʨʚʦʥʠʤʠ 

ʧʨʦʞʠʣʢʘʤʠ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʜʦ 3 ʪ/ʛʘ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʦʩʠʧʘʥʥʷ ʪʘ ʚʠʩʦʢʦʶ ï ʜʦ ʧʦʩʫʭʠ [52].  

ʗʢ ʢʦʥʪʨʦʣʴʥʠʡ ʩʦʨʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʨʪ ʋʣʴʪʨʘ, ʩʝʣʝʢʮʽʾ ʍʅɸʋ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʘ ï 20 ʤ2. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʝʥʥʷʭ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʥʝ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʜʦʩʣʽʜʽ ʙʫʣʘ ʪʘʢʦʶ. ʇʦʧʝʨʝʜʥʠʢ ʘʤʘʨʘʥʪʫ ʙʫʣʘ 

ʦʟʠʤʘ ʧʰʝʥʠʮʷ. ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʧʦʣʝ ʜʠʩʢʫʚʘʣʠ ʽ ʧʨʦʚʦʜʠʣʠ ʚ 

ʞʦʚʪʥʽ ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ. ʅʘʚʝʩʥʽ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʦʣʷʛʘʚ ʫ ʟʘʢʨʠʪʪʽ ʚʦʣʦʛʠ, 2 

ʢʫʣʴʪʠʚʘʮʽʡ ʪʘ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʟʥʘʨʷʜʜʷ ʂʦʤʧʘʢʪʦʨ. ɺʥʦʩʠʣʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ. 

ʌʦʩʬʦʨʥʽ ʪʘ ʢʘʣʽʡʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʣʠ ʚʦʩʝʥʠ ʧʽʜ ʦʨʘʥʢʫ. ɸʟʦʪʥʽ ʥʘʚʝʩʥʽ ʧʽʜ 

ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ʉʽʷʣʠ ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 

45 ʩʤ ʥʘ ʛʣʠʙʠʥʫ 1 ʩʤ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʉʽʚʘʣʢʫ ʍʦʨʰ ʇʨʦʥʪʦ 4 ɼʉ. ʉʪʨʦʢ ʩʽʚʙʠ  

25 ʢʚʽʪʥʷ, ʥʦʨʤʘ ʚʠʩʽʚʫ 0,8 ʢʛ/ʛʘ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʽʪʢʠ ʪʘ ʛʝʨʙʽʮʠʜ ʌʶʟʠʣʘʜ ʌʦʨʪʝ 150 ɽʉ ʢ. ʝ. (1,0 ʣ/ʛʘ).  

ʉʢʦʰʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʥʘʩʽʥʥʷ ʚ ʥʠʞʥʽʡ 

ʽ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʘʭ ʚʦʣʦʪʽ, ʧʽʩʣʷ ʧʽʜʩʠʭʘʥʥʷ ʘʤʘʨʘʥʪ ʦʙʤʦʣʦʯʫʚʘʣʠ. 

 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, 

ʚʧʨʦʜʦʚʞ 2019 ï 2024 ʨʦʢʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ [122, 123, 

124, 125, 126, 127]. ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʤʘʨʘʥʪʫ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 

ɼʉʊʋ 7213:2011 (ɿʝʨʥʦ ʘʤʘʨʘʥʪʫ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ) ʚ ʷʢʦʤʫ ʚʢʘʟʘʥʦ ʤʝʪʦʜʠ 
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ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʨʦʜʦʚʦʣʴʯʽ ʪʘ 

ʥʝʧʨʦʜʦʚʦʣʴʯʽ ʧʦʪʨʝʙʠ [56]. ʉʫʧʫʪʥʽ ʘʥʘʣʽʟʠ ʟʨʘʟʢʽʚ ʛʨʫʥʪʫ ʪʘ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ: 

1. ʇʝʨʝʜ ʟʘʢʣʘʜʘʥʥʷʤ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ ʚʽʜʙʠʨʘʣʠʩʴ ʟʨʘʟʢʠ ʛʨʫʥʪʫ ʽ 

ʚʠʟʥʘʯʘʚʩʷ ʚʤʽʩʪ ʫ ʰʘʨʽ 0-20 ʩʤ: ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ ʟʘ ʊʶʨʽʥʠʤ-

ʂʦʥʦʥʦʚʦʶ, ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʟʘ ʏʠʨʠʢʦʚʠʤ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʟʘ 

ʊʶʨʽʥʠʤ, ʨʅ - ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [54]. 

2. ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ 

ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʬʘʟʠ ʩʭʦʜʽʚ (ɺɺʉʅ 10), ʙʫʪʦʥʽʟʘʮʽʾ (ɺɺʉʅ 59), 

ʮʚʽʪʽʥʥʷ (ɺɺʉʅ 65), ʜʦʟʨʽʚʘʥʥʷ (ɺɺʉʅ 85), ʟʘ çʄʝʪʦʜʠʢʦʶ ʜʝʨʞʘʚʥʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨè [122, 123, 126]. 

3. ʇʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ, ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʟʘʢʨʽʧʣʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʣʦʱʝʶ 1 ʤ2. 

4. ɺʽʜʙʽʨ ʨʦʩʣʠʥʥʠʭ ʟʨʘʟʢʽʚ ʘʤʘʨʘʥʪʫ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ ʚʠʢʠʜʘʥʥʷ 

ʚʦʣʦʪʽ ʧʽʜ ʯʘʩ ʦʙʣʽʢʫ ʚʨʦʞʘʶ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʪʘ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ (ɼʉʊʋ ISO 6496:2005). [60]. 

5. ɺʽʜʙʽʨ ʩʥʦʧʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʜʠʥ-ʜʚʘ ʜʥʽ ʜʦ ʧʦʯʘʪʢʫ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʟ ʧʣʦʱʽ 0,25 ʤĮ ʫ ʯʦʪʠʨʴʦʭ ʤʽʩʮʷʭ ʜʽʣʷʥʢʠ. ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ 

ʫʨʦʞʘʶ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ʜʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [122]. 

6. ʇʨʦʙʠ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʚʽʜʙʠʨʘʣʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ ʟʛʽʜʥʦ 

ɼʉʊʋ ISO 13690:2003 [58]. 

7. ʅʘʪʫʨʫ ʟʝʨʥʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʨʦʚʦʾ ʧʫʨʢʠ(ɼʉʊʋ 

4233:2003) [55]. 

8. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʜʚʽ ʧʨʦʙʠ ʧʦ 500 ʟʝʨʝʥ ʟʚʘʞʫʚʘʣʠ 

ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʛʨʫʧʠ ʟʝʨʥʦʚʠʭ, 

ʢʨʫʧ'ʷʥʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ [125]. 

9. ʆʙʣʽʢ ʫʨʦʞʘʶ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʦʜʽʣʷʥʢʦʚʦʛʦ ʦʙʤʦʣʦʪʫ 

ʘʤʘʨʘʥʪʫ ʢʦʤʙʘʡʥʦʤ ʉʘʤʧʦ 500 ʟ ʥʘʩʪʫʧʥʦʶ ʦʯʠʩʪʢʦʶ ʟʝʨʥʘ ʽ ʧʝʨʝʨʘʭʫʥʢʦʤ ʥʘ 

100 % ʯʠʩʪʦʪʫ ʪʘ 14 % ʚʦʣʦʛʽʩʪʴ. 
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10. ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʚʠʟʥʘʯʘʣʠ ʚ ʦʜʥʽʡ ʥʘʚʘʞʮʽ 

ʧʽʩʣʷ ʤʦʢʨʦʛʦ ʦʟʦʣʝʥʥʷ ʟʘ ɻʽʥʟʙʫʨʛʦʤ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʟʥʘʯʘʥʥʷʤ: ʘʟʦʪʫ ï ʟʘ 

ʂ'ʻʣʴʜʘʣʝʤ (ɼʉʊʋ ISO 5983:2003) [59], ʬʦʩʬʦʨʫ ï ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

(ɼʉʊʋ ISO 6491:2004), ʢʘʣʽʶ ï ʥʘ ʧʦʣʫʤ'ʷʥʦʤʫ ʬʦʪʦʤʝʪʨʽ (ɼʉʊʋ ISO 7485:2003) 

[62]. 

11. ɺʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ 

ʘʥʘʣʽʟʘʪʦʨʽ ʍʨʦʤʦʩ-301. 

12. ɺʤʽʩʪ ʙʽʣʢʘ ï ʤʝʪʦʜʦʤ ʂ'ʻʣʴʜʘʣʷ (ɼʉʊʋ ISO 5983:2003) [59]. 

13. ɺʤʽʩʪ ʢʨʦʭʤʘʣʶ ï ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ (ʟʘ ɽʚʝʨʩʦʤ). 

14. ɺʤʽʩʪ ʘʤʽʥʦʢʠʩʣʦʪ ï ʤʝʪʦʜʦʤ ʽʦʥʦʦʙʤʽʥʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʥʘ ʘʥʘʣʽʟʘʪʦʨʽ ʘʤʽʥʦʢʠʩʣʦʪ ʊ-339, ʚʫʛʣʝʚʦʜʽʚ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʫʢʨʦʤʽʨʘ. 

15. ɸʥʘʣʽʟ ʩʢʣʘʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʝʨʥʘ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʤʽʩʪ 

ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʟʘ ʤʝʪʦʜʦʤ ʂ'ʻʣʴʜʘʣʷ ʘʙʦ ʟʙʽʨ ʙʽʣʢʘ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

16. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʦʣʽʾ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʘʩʦʶ ʩʫʭʦʛʦ 

ʟʥʝʞʠʨʝʥʦʛʦ ʟʘʣʠʰʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʝʪʘʣʦʥʥʦʛʦ ʤʝʪʦʜʫ ʚ 

ʘʧʘʨʘʪʽ ʉʦʢʩʣʝʪʘ ʰʣʷʭʦʤ ʝʢʩʪʨʘʢʮʽʾ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʦʪʷʛʦʤ 8-10 ʛʦʜ. ʗʢ 

ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʝʪʨʦʣʝʡʥʠʡ ʝʬʽʨ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ 

40 65Áʉ(ɼʉʊʋ 7577:2014) [57]. 

17. ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʧʝʢʪʨʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʥʦʨʤʫʚʘʥʥʷ ʧʣʦʱʠʥ ʧʽʢʽʚ ʝʪʠʣʦʚʘʥʠʭ ʧʦʭʽʜʥʠʭ ʪʘ ʚʠʟʥʘʯʘʣʠ ʾʭʥʽʡ ʩʢʣʘʜ ʫ 

ʚʽʜʩʦʪʢʘʭ (ɻʆʉʊ 30418-96) [63]. 

18. ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚʠʟʥʘʯʘʣʠ ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ (ɼʉʊʋ 

ISO 6799-2002) [61]. 

19. ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʧʨʦʙ ʥʘ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʬʝʨʥʦʾ ʘʤʦʥʽʡʥʦ-ʘʮʝʪʘʪʥʦʾ ʚʠʪʷʞʢʠ ʟ ʨʅ 4,8, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ: 

ʮʠʥʢ ï ɼʉʊʋ 4770.2:2007. ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ 

ʩʧʦʣʫʢ ʮʠʥʢʫ ʚ ˇʨʫʥʪʽ. ʂʠʾʚ, 2007. 14 ʩ.;  
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ʢʘʜʤʽʡ ï ɼʉʊʋ 4770.3:2007. ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ 

ʩʧʦʣʫʢ ʢʘʜʤʽʶ ʚ ˇʨʫʥʪʽ. ʂʠʾʚ, 2007. 14 ʩ.; 

ʤʽʜʴ ï ɼʉʊʋ 4770.6:2007. ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ 

ʩʧʦʣʫʢ ʤʽʜʽ ʚ ˇʨʫʥʪʽ. ʂʠʾʚ, 2007. 14 ʩ. 

20. ʇʽʜʛʦʪʦʚʢʘ ʨʦʩʣʠʥʥʠʭ ʟʨʘʟʢʽʚ ʘʤʘʨʘʥʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘ ʚʤʽʩʪ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʤʝʪʦʜʦʤ ʩʫʭʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ 

ɼʉʊʋ 7670:2014. ʂʦʨʤʠ, ʢʦʤʙʽʢʦʨʤʠ, ʢʦʤʙʽʢʦʨʤʦʚʘ ʩʠʨʦʚʠʥʘ. ɸʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʤʽʜʽ, ʩʚʠʥʮʶ, ʮʠʥʢʫ ʪʘ ʢʘʜʤʽʶ. ʂʠʾʚ, 2015 

ʪʘ ɼʉʊʋ 8123:2015. ʂʦʨʤʠ ʜʣʷ ʪʚʘʨʠʥ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ ʤʝʪʦʜʦʤ 

ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʽʥʜʫʢʪʠʚʥʦ ʟʚ'ʷʟʘʥʦʶ ʧʣʘʟʤʦʶ. ʂʠʾʚ, 2016. 

21. ʄʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʧʨʦʜʫʢʮʽʾ ʘʤʘʨʘʥʪʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ 

ʉ115-1ʄ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 30178-96. ʉʠʨʦʚʠʥʘ ʪʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʦʚʽ. ɸʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 1996. 

22. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʘ ɼʉʊʋ ISO 18589-3:2009. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ˆʨʫʥʪ. ʏʘʩʪʠʥʘ 3. 

ʄʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʶʯʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ʂʠʾʚ, 2010. 

23. ʆʙʣʽʢ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʣʠʧʥʷ ʚ ʧʝʨʽʦʜ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʤʘʩʠ ʙʫʨ'ʷʥʽʚ. ʍʘʨʘʢʪʝʨ ʟʘʙʫʨ'ʷʥʝʥʥʷ ʧʦʩʽʚʫ ʚʠʟʥʘʯʘʣʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ ʙʫʨ'ʷʥʽʚ, ʘ ʩʪʫʧʽʥʴ 

ʟʘʙʫʨ'ʷʥʝʥʥʷ ï ʢʽʣʴʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ (ʰʪ/ʤĮ) ʽ ʾʭ ʤʘʩʘ (ʛ/ʤĮ). 

24. ʇʦʩʽʚʠ ʘʤʘʨʘʥʪʫ ʦʙʩʪʝʞʫʚʘʣʠ ʥʘ ʟʘʩʝʣʝʥʽʩʪʴ ʰʢʽʜʥʠʢʘʤʠ ʚ ʫʤʦʚʘʭ 

ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [127]. 

25. ʇʨʦʪʠ ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ ʦʙʨʦʙʣʷʣʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʫ ʬʘʟʽ ʩʭʦʜʽʚ 

ʥʘ ʧʦʯʘʪʢʫ ʟʘʩʝʣʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ. 

26. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʧʨʦʪʠ ʧʦʧʝʣʠʮʴ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ 6-8 

ʣʠʩʪʢʽʚ, ʥʘ ʧʦʯʘʪʢʫ ʟʘʩʝʣʝʥʥʷ. 

27. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠ ʩʣʠʤʘʢʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʚʝʯʽʨʥʽ ʛʦʜʠʥʠ, 

ʰʣʷʭʦʤ ʨʦʟʩʽʚʘʥʥʷ. ʆʙʣʽʢʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 
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ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ (0-5 ʩʤ) ʫ ʨʘʜʽʫʩʽ 20 ʩʤ ʥʘʚʢʦʣʦ ʨʦʩʣʠʥ, ʷʢʽ 

ʚʦʥʠ ʧʦʰʢʦʜʞʫʶʪʴ, ʪʘ ʧʽʜʨʘʭʫʥʢʦʤ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥ ʟʘ 100-ʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. ɼʣʷ ʦʙʣʽʢʫ ʟʘʩʝʣʝʥʥʷ ʧʦʧʝʣʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 6-ʙʘʣʴʥʫ ʰʢʘʣʫ [127]. 

28. ʆʙʣʽʢʠ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ 

ʙʫʪʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ: ʟʘ ʧʝʨʰʠʭ ʧʨʦʷʚʽʚ, ʧʝʨʝʜ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ, ʥʘ 3-ʡ, 

7-ʡ ʽ 15-ʡ ʜʝʥʴ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 5-ʙʘʣʴʥʫ 

ʰʢʘʣʫ [127]. 

29. ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ï ʟʘ 

ʚʠʪʨʘʪʘʤʠ ʥʘ 1 ʛʘ, ʧʨʠʙʫʪʢʦʤ, ʩʦʙʽʚʘʨʪʽʩʪʶ 1 ʮ ʟʝʨʥʘ ʽ ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. 

30. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ 

Microsoft Excel ʽ çStatistica 13.0è. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ 

ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ (ANOVA) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çStatistica 13.0è. 

ʗʢʽʩʥʫ ʦʮʽʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʘ ʰʢʘʣʦʶ ʏʝʜʜʦʢʘ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʚ'ʷʟʦʢ ʤʦʞʝ ʤʘʪʠ ʪʘʢʽ ʦʮʽʥʢʠ: 0,1-

0,3 ï ʩʣʘʙʢʠʡ; 0,3-0,5 ï ʧʦʤʽʪʥʠʡ; 0,5-0,7 ï ʧʦʤʽʨʥʠʡ; 0,7-0,9 ï ʚʠʩʦʢʠʡ; 0,9-1,0 ï 

ʚʝʣʴʤʠ ʚʠʩʦʢʠʡ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʋʢʨʘʾʥʠ ʥʘ 

ʪʝʤʥʦ-ʩʽʨʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʟʘʜʦʚʽʣʴʥʠʤʠ ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʚʤʽʩʪʦʤ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʩʧʨʠʷʪʣʠʚ ̔ʫʤʦʚʠ ʜʣʷ 

ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʘʤʘʨʘʥʪʫ. 

2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ 

ʛʣʠʙʦʢʘ ʛʫʤʫʩʦʚʘʥʽʩʪʴ ʧʨʦʬʽʣʶ (40ï50 ʩʤ), ʛʨʫʙʦʧʠʣʫʚʘʪʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ 

ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ, ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʦʧʪʠʤʘʣʴʥʠʡ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ 

ʨʝʞʠʤ ʪʘ ʟʘʣʷʛʘʥʥʷ ʥʘ ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ ʚʦʜʦʜʽʣʘʭ, ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ 
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ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʘʤʘʨʘʥʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦʣʦʛʠ ʟ ʛʣʠʙʰʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ. 

3. ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ ʟʘʧʘʜʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʮʴʦʤʫ 

ʨʝʛʽʦʥʽ ʟʘ ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʘʜʘʧʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʢʫʣʴʪʫʨʠ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ, ʧʦʪʨʝʙʫ ʚ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʾ ʪʘ ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʟʘʚʜʷʢʠ 

ʧʦʪʫʞʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʽ ʚʠʩʦʢʽʡ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ. 

4. ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʠʭ 

ʧʝʨʽʦʜʽʚ 2019ï2024 ʨʦʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʘʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ. ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʙʘʛʘʪʦʨʽʯʥʫ ʥʦʨʤʫ ʥʘ 0,2ï2,8ÁC, ʧʨʠ ʮʴʦʤʫ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2024 ʨʦʮʽ (+2,8ÁC), ʘ ʥʘʡʙʣʠʞʯʽ ʜʦ ʥʦʨʤʠ ï ʫ 2021 ʨʦʮʽ (+0,2ÁC). 

ʃʽʪʥʽ ʤʽʩʷʮʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʪʝʧʣʠʤʠ ʫʤʦʚʘʤʠ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ 

ʥʦʨʤʠ ʥʘ 1,5ï4,2ÁC, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʘʤʘʨʘʥʪʫ ʷʢ C4-

ʨʦʩʣʠʥʠ. 

5. ʈʝʞʠʤ ʟʚʦʣʦʞʝʥʥʷ ʚʠʷʚʠʚʩʷ ʥʘʡʙʽʣʴʰ ʚʘʨʽʘʙʝʣʴʥʠʤ ʯʠʥʥʠʢʦʤ. 

ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʤʘʨʘʥʪʫ 

ʚʠʷʚʠʣʠʩʷ ʫʤʦʚʠ 2022 ʪʘ 2024 ʨʦʢʽʚ, ̫ ʢʽ ʧʦʻʜʥʫʚʘʣʠ ʧʽʜʚʠʱʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʪʘ ʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ, ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰ ʧʨʠʜʘʪʥʠʤʠ ʙʫʣʠ ʫʤʦʚʠ 2019 ʽ 

2020 ʨʦʢʠ ʟ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ. 

6. ɸʥʘʣʽʟ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʚʽʜʯʠʚ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʪʝʧʣʽʥʥʷ: ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʙʘʛʘʪʦʨʽʯʥʫ ʥʦʨʤʫ ʥʘ 0,2ï

2,8ÁC, ʧʨʠ ʮʴʦʤʫ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2024 ʨʦʮʽ (+2,8ÁC). ʂʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʧʝʨʝʚʘʞʥʦ ʪʝʧʣʠʤʠ ʫʤʦʚʘʤʠ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʥʘ 1,5ï4,2ÁC, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʫʣʴʪʫʨʠ ʟ ʪʠʧʦʤ ʬʦʪʦʩʠʥʪʝʟʫ ʉ4 ʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. 
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7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʤʘʨʘʥʪ ʷʢ ʧʦʩʫʭʦʩʪʽʡʢʘ ʢʫʣʴʪʫʨʘ ʟ ʚʠʩʦʢʦʶ 

ʦʩʤʦʪʠʯʥʦʶ ʘʜʘʧʪʘʮʽʻʶ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʚ ʨʦʢʠ ʟ ʪʝʧʣʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʪʘ ʧʦʤʽʨʥʠʤ 

ʟʚʦʣʦʞʝʥʥʷʤ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʧʦʩʫʭ 

ʟʘʚʜʷʢʠ ʧʦʪʫʞʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʨʘʥʩʧʽʨʘʮʽʶ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ [103 ï 

107, 110, 167 - 207]. 
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ʈʆɿɼɯʃ 3. 

ɺʇʃʀɺ ʆʉʅʆɺʅʀʍ ɸʉʇɽʂʊɯɺ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆʑʋɺɸʅʅʗ 

ʅɸ ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʉʊʋ ɯ ʈʆɿɺʀʊʂʋ ʈʆʉʃʀʅ ɸʄɸʈɸʅʊʋ 

 

3.1 ɺʧʣʠʚ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ 

ɿʛʽʜʥʦ ʩʧʦʩʪʝʨʝʞʝʥʴ ʂʨʠʚʦʛʦ ʄ. ʄ. ̔  ʽʥ., ʘʤʘʨʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʉʧʦʯʘʪʢʫ ʚʽʥ ʨʦʩʪʝ ʧʦʚʽʣʴʥʦ, ʘ ʟ ʬʘʟʠ 

ʙʫʪʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥʠ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ [94]. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʽʜʙʫʚʩʷ ʚʽʜ ʬʘʟʠ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʜʦ ʮʚʽʪʽʥʥʷ. ɿ ʧʦʯʘʪʢʦʤ ʬʘʟʠ 

ʮʚʽʪʽʥʥʷ ʽ ʚʧʨʦʜʦʚʞ ʚʩʽʻʾ ʬʘʟʠ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ, ʷʢʘ ʪʨʠʚʘʻ 30 ʜʥʽʚ, ʥʘʩʪʘʻ 

ʧʝʨʽʦʜ ʧʦʚʽʣʴʥʦʛʦ ʨʦʩʪʫ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ: ʫ ʬʘʟʽ 

ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 26 ʩʤ, ʚʧʨʦʜʦʚʞ  ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ʟʤʽʥʶʚʘʣʘʩʴ 

ʚ ʤʝʞʘʭ 42-73 ʩʤ, ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ - 90-101 ʩʤ, ʫ ʬʘʟʽ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ 115 ʩʤ, 

ʚʦʩʢʦʚʦʾ ï 123 ʩʤ. 

ɿʘ ʜʘʥʠʤʠ ʂʦʥʦʥʝʥʢʦ ʃ.ʄ., [90], ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʚʧʣʠʚʘʣʠ 

ʩʪʨʦʢʠ ʩʽʚʙʠ, ʘ ʩʘʤʝ, ʧʽʟʥʽ ʩʪʨʦʢʠ ʧʨʠʩʢʦʨʶʚʘʣʠ ʾʭ. ʇʝʨʽʦʜ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʫ ʩʽʚʙʠ ʩʪʘʥʦʚʠʚ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1  44-63 ʜʥʽ, ʫ 

ʩʦʨʪʫ ɸʮʪʝʢ 41-59 ʜʥʽʚ. ʌʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ ʪʨʠʚʘʣʘ 18-28 ʜʥʽʚ. ɺʽʜ ʮʚʽʪʽʥʥʷ ʜʦ 

ʜʦʩʪʠʛʘʥʥʷ ʧʨʦʭʦʜʠʣʦ 15-25 ʜʥʽʚ, ʘ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʟʙʠʨʘʥʥʷ 99-133 ʜʥʽ.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʥʽ ʩʭʦʜʠ ʘʤʘʨʘʥʪʫ ʚʦʣʦʪʠʩʪʦʛʦ ʟ 

ʛʣʠʙʠʥʠ 2 ʽ 4 ʩʤ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʩʽʚʥʦʛʦ ʧʨʠʢʦʯʫʚʘʥʥʷ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʤʽʯʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 7 ʽ 10-ʫ ʜʦʙʫ ʧʽʩʣʷ ʩʽʚʙʠ ʽ 

ʧʦʪʨʝʙʫʚʘʣʦ ʜʣʷ ʮʴʦʛʦ ʩʫʤʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʧʦʚʽʜʥʦ 70,9 ʽ 92,3Áʉ 

[87]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʧʦʯʘʪʦʢ ʙʫʪʦʥʽʟʘʮʽʾ ʧʨʠʧʘʜʘʻ ʥʘ 

ʩʝʨʝʜʠʥʫ ʣʠʧʥʷ, ʧʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ - ʢ̔ ʥʝʮʴ ʣʠʧʥʷ ʽ ʧʦʯʘʪʦʢ ʩʝʨʧʥʷ, ʤʘʩʦʚʝ 

ʮʚʽʪʽʥʥʷ - ʩʝʨʝʜʠʥʘ ʩʝʨʧʥʷ, ʢʽʥʝʮʴ ʮʚʽʪʽʥʥʷ ʧʨʠʧʘʜʘʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʘ ʧʦʯʘʪʦʢ 

ʚʝʨʝʩʥʷ. ʄʘʩʦʚʝ ʮʚʽʪʽʥʥʷ ʥʘʩʪʘʻ ʯʝʨʝʟ 85-90 ʜʥʽʚ ʚʽʜ ʩʽʚʙʠ. ɺʽʜ ʧʦʯʘʪʢʫ ʩʭʦʜʽʚ ʜʦ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʤʠʥʘʻ 90-95 ʜʥʽʚ [96]. 
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ɿʘ ʜʘʥʠʤʠ ʂʫʮʝʣʠ ʆ. ʗ. ʽ ʥ. ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 30-40 ʜʥʽʚ. 

ʉʭʦʜʠ ʨʦʩʣʠʥ ʧʦʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 10-12 ʜʥʽʚ ʧʽʩʣʷ ʩʽʚʙʠ [96].  

ɼʦʩʣʽʜʥʠʢʠ ʚʽʜʤʽʯʘʶʪʴ ʪʘʢʽ ʬʘʟʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ï ʩʭʦʜʠ, ʨʽʩʪ ʩʪʝʙʣʘ 

(ʚʽʜʨʦʩʪʘʥʥʷ), ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ, ʮʚʽʪʽʥʥʷ, ʤʦʣʦʯʥʘ, ʚʦʩʢʦʚʘ ʽ ʧʦʚʥʘ ʩʪʠʛʣʽʩʪʴ. 

ʉʭʦʜʠ ʫ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʯʝʨʝʟ 4-5 ʜʥʽʚ, ʫ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʭ ï ʯʝʨʝʟ 10-12 

ʜʥʽʚ. ʌʘʟʘ ʚʽʜʨʦʩʪʘʥʥʷ ʪʨʠʚʘʻ 25-35 ʜʥʽʚ. ɺʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ï 8-12 ʜʥʽʚ. ʌʘʟʘ 

ʮʚʽʪʽʥʥʷ ʟʘʡʤʘʻ 27-35 ʜʥʽʚ. ʋ ʰʠʨʦʢʦʨʷʜʥʠʭ ʧʦʩʽʚʘʭ (70 ʩʤ) ʚʩʽ ʤʽʞʬʘʟʥʽ ʧʝʨʽʦʜʠ 

ʙʫʣʠ ʢʦʨʦʪʰʽ ʥʘ 3-5 ʜʥʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ. ɸʤʘʨʘʥʪ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʩʣʠʥ ʢʦʨʦʪʢʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, ʽ ʚ ʫʤʦʚʘʭ ʜʦʚʛʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 

ʜʥʷ ʚʽʥ ʟʘʙʝʟʧʝʯʫ ̒ʽʥʪʝʥʩʠʚʥʝ ʥʘʨʦʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ[417]. 

ʇʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ ʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʟʤʽʥʶʚʘʣʦʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʦʨʪʽʚ (ʪʘʙʣ. 3.1 ï ʪʘʙʣ. 3.10). 

ʊʘʙʣʠʮʷ 3.1  

ɺʧʣʠʚ ʥʦʨʤ ʜʦʙʨʠʚ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʩʦʨʪʫ 

ʘʤʘʨʘʥʪʫ ʋʣʴʪʨʘ, 2020-2021 ʨʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʄʞ̔ʬʘʟʥʠʡ ʧʝʨʽʦʜ, ʜʽʙ ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛ

ʦ ʧʝʨʽʦʜʫ 

ʩʽʚʙʘ ïʧʦʷʚʘ 

ʩʭʦʜʽʚ 

(ɺɺʉʅ 00ï

10) 

ʩʭʦʜʠ ï 

ʙʫʪʦʥʽʟʘʮʽ

ʷ (ɺɺʉʅ 

11ï50) 

ʙʫʪʦʥʽʟʘʮʽʷ 

ïʮʚʽʪʽʥʥʷ 

(ɺɺʉʅ 51ï

60) 

ʮʚʽʪʽʥʥʷ ï 

ʧʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

(ɺɺʉʅ 61ï97) 

ʈʦʢʠ 
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 

ʢʦʥʪʨʦʣʴ 21 14 38 37 31 30 28 33 97 100 

N40P20K40 21 14 39 38 31 30 29 34 99 102 

N80P40K80 21 14 39 38 32 31 30 35 101 104 

N120P40K80 21 14 40 39 34 31 32 36 106 106 

N160P80K120 21 14 41 40 34 33 33 37 108 110 

N200P80K120 21 14 43 41 34 33 34 39 111 113 

N200P80K160 21 14 43 41 34 33 34 39 111 113 

ʉʪʨʦʢ ʩʽʚʙʠ 25 ʢʚʽʪʥʷ 2020 ʨ. 

ʉʪʨʦʢ ʩʽʚʙʠ 4 ʪʨʘʚʥʷ 2021 ʨ. 
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ɼʦʙʨʠʚʘ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʪʝʤʧʠ ʧʨʦʨʦʩʪʘʥʥʷ. ʅʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʩʽʚʙʘ-

ʩʭʦʜʠ (ɺɺʉʅ 01-10) ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʤʘʣʠ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,71. ɼʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ 

ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ:  

Y = -7,522+2,171ʍ1, + 0,005 ʍ2; 

ʜʝ, Y - ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʩʽʚʙʘ-ʩʭʦʜʠ, ʜʽʙ (ɺɺʉʅ 01-10) 

ʍ1 - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ 

ʍ2 - ʦʧʘʜʠ, ʤʤ 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2=0,51 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʝʣʴʤʠ 

ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ ʽ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ. ɼʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʨʠʚʘʣʩ̔ʪʁ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʽ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ (ʜʽʙ) (Y), ʨʽʚʥʝʤ ʫʜʦʙʨʝʥʥʷ (ʍ1) ʽ ʩʦʨʪʦʤ (ʍ2) 

ʇʦʢʘʟʥʠʢ ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 
ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ 

ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, % 

ɺɺʉʅ 11-50 Y=31,1423+0,946ʍ1 + 4,571ʍ2 0,93 0,86 

ɺɺʉʅ 51-60 Y=28,691+0,720ʍ1 + 1,964ʍ2 0,77 0,60 

ɺɺʉʅ 61-89(97) Y=20,143+1,357 ʍ1 + 6,678 ʍ2 0,88 0,77 

ɺɺʉʅ 11-89(97) Y=79,976+3,024 ʍ1 + 13,214 ʍ2 0,97 0,95 

 

ʉʭʦʜʠ ʫ 2020 ʨʦʮʽ ʧʦʷʚʠʣʠʩʴ ʦʜʥʦʯʘʩʥʦ ʥʘ ʚʩʽʭ ʬʦʥʘʭ ʯʝʨʝʟ 21 ʜʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʨʘʚʥʽ ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ ʚ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʽ ʩʪʘʥʦʚʠʣʘ 10,8Áʉ (ʨʠʩ. 3.1, ʨʠʩ. 3.2). 
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ʊʘʙʣʠʮʷ 3.3  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2020 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

ɺɺʉʅ 

10 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

ɺɺʉʅ 11 

2-3 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

ɺɺʉʅ 13 

ɹʫʪʦʥʽʟʘʮʽʷ 

ɺɺʉʅ 50-

59 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-89) 

ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥʘ 

ɺɺʉʅ 73 

ʚʦʩʢʦʚʘ 

ɺɺʉʅ 

77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

ɺɺʉʅ 

89 

ʢʦʥʪʨʦʣ ɹ 16.05 21.05 31.05 22.06 23.07 28.07 3.08 13.08 20.08 97 

N40P20K40 16.05 21.05 5.06 23.06 24.07 28.07 4.08 13.08 22.08 99 

N80P40K80 16.05 21.05 5.06 23.06 25.07 29.07 5.08 13.08 24.08 101 

N120P40K80 16.05 20.05 3.06 24.06 28.07 29.07 5.08 16.08 29.08 106 

N160P80K120 16.05 20.05 2.06 25.06 29.07 3.08 10.08 18.08 31.08 108 

N200P80K120 16.05 20.05 1.06 27.06 31.07 7.08 14.08 20.08 3.09 111 

N200P80K160 16.05 20.05 1.06 27.06 31.07 7.08 14.08 24.08 3.09 111 
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ʌʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ ʥʘʩʪʘʣʘ ʯʝʨʝʟ 38 ʜʥʽʚ ʧʽʩʣʷ ʩʭʦʜʽʚ, ʥʘ ʜʚʘ ʜʥ ̔ʧʽʟʥʽʰʝ, 

ʯʝʨʝʟ 40 ʜʥʽʚ, ʮʷ ʬʘʟʘ ʙʫʣʘ ʟʘ ʥʦʨʤʠ ʜʦʙʨʠʚ N120P40K80, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʫʜʦʙʨʝʥʥʷ N200P80K160 ï 43 ʜʥʽ (ʪʘʙʣ. 3.1).  

ɼʦ ʮʚʽʪʽʥʥʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʨʦʩʣʠʥʠ ʧʝʨʝʡʰʣʠ ʯʝʨʝʟ 31 ʜʝʥʴ 

ʧʽʩʣʷ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N120P40K80 ʨʦʩʣʠʥʠ ʟʘʮʚʽʣʠ 

ʧʽʟʥʽʰʝ, 28 ʣʠʧʥʷ (ʪʘʙʣ. 3.3). ʅʘʡʧʽʟʥʽʰʝ ʫ ʬʘʟʫ ʤʘʩʦʚʦʛʦ ʮʚʽʪʽʥʥʷ ʚʩʪʫʧʠʣʠ 

ʚʘʨʽʘʥʪʠ ʟ ʨʽʚʥʝʤ ʫʜʦʙʨʝʥʥʷ N160P80K120, N200P80K120, N200P80K160 ï 31 ʣʠʧʥʷ, ʯʝʨʝʟ 

34 ʜʥʽ. ɺʽʜʥʦʩʥʦ ʙʽʣʴʰʘ ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʩʭʦʜʠ-ʙʫʪʦʥʽʟʘʮʽʷ ʫ 2020 

ʨʦʮʽ ʧʦʷʩʥʶʻʪʴʩʷ ʥʠʞʯʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʦʢʘʤʠ. ʊʘʢʦʞ 

ʫ ʧʝʨʰʠʡ ʨʽʢ ʜʦʩʣʽʜʞʝʥʴ ʫ ʪʨʘʚʥʽ ʽ ʯʝʨʚʥʽ ʚʠʧʘʣʘ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (ʨʠʩ. 

3.1, ʨʠʩ. 3.2). 

ʅʘ ʯʘʩ ʥʘʩʪʘʥʥʷ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ ʜʦʙʨʠʚʘ ʤʘʣʠ ʩʠʣʴʥʠʡ ʚʧʣʠʚ. ʗʢʱʦ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʘʤʘʨʘʥʪ ʜʦʩʪʠʛ ʥʘʡʰʚʠʜʰʝ 20 ʩʝʨʧʥʷ, ʪʦ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʫ ʥʦʨʤʽ N160P80K120 ʬʘʟʫ ʜʦʩʪʠʛʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʣʠ 31 ʩʝʨʧʥʷ, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ N200P80K160 ï 3 ʚʝʨʝʩʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ 

ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʣʘ 97 ʜʥʽ, ʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N120P40K80 ï 106 ʜʥʽʚ, ʱʦ ʥʘ 

9 ʜʥʽʚ ʙʽʣʴʰʝ. ʋ 2020 ʨʦʮʽ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ ʚʽʜʙʫʣʦʩʴ ʚʥʘʩʣʽʜʦʢ 

ʟʤʝʥʰʝʥʥʷ ʩʫʤʠ ʦʧʘʜʽʚ ʫ ʩʝʨʧʥʽ (ʪʘʙʣ. 3.3). 

ʋ 2021 ʨʦʮʽ ʩʽʷʣʠ ʥʘ 9 ʜʥʽʚ ʧʽʟʥʽʰʝ, ʥʽʞ ʫ 2020 ʨʦʮʽ. ʇʨʦʪʝ ʚʥʘʩʣʽʜʦʢ ʚʠʱʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʪʨʘʚʥʽ ʚ 2021 ʨʦʮʽ (12,7Áʉ) ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ  

(10,8Áʉ) ʥʘ 1,9Áʉ, ʩʭʦʜʠ ʟ'ʷʚʠʣʠʩʴ ʥʘ 14 ʜʝʥʴ ï 18 ʪʨʘʚʥʷ (ʪʘʙʣ. 3.1; ʪʘʙʣ. 3.4). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʯʝʨʚʥʽ ʙʫʣʘ ʦʜʥʘʢʦʚʘ ʚ ʮʽ ʨʦʢʠ, ʪʦʤʫ ʪʝʤʧʠ ʨʦʩʪʫ ʪʝʞ ʤʘʡʞʝ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨʠʩ. 3.1, ʨʠʩ. 3.2).  

ʌʘʟʘ ʮʚʽʪʽʥʥʷ ʫ 2021 ʨʦʮʽ ʥʘʩʪʘʣʘ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ ʫ ʧʝʨʽʦʜ ʟ 23 

ʣʠʧʥʷ ʧʦ 30 ʣʠʧʥʷ. ɼʦʩʪʠʛʣʠ ʧʦʩʽʚʠ ʽ ʙʫʣʠ ʧʨʠʜʘʪʥʽ ʜʦ ʟʙʠʨʘʥʥʷ 25 ʩʝʨʧʥʷ ï 7 

ʚʝʨʝʩʥʷ, ʪʦʙʪʦ ʤʘʡʞʝ ʚ ʪʽ ʞ ʪʝʨʤʽʥʠ, ʱʦ ʽ ʚ 2020 ʨʦʮʽ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, 

ʱʦ ʫ 2021 ʨʦʮʽ ʙʫʚ ʞʘʨʢʽʰʠʡ ʣʠʧʝʥʴ (21,7Áʉ), ʪʘ ʜʝʱʦ ʧʨʦʭʦʣʦʜʥʽʰʠʡ ʩʝʨʧʝʥʴ 

(17,3Áʉ) ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʤʘ ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ, ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ 

2021 ʨʦʢʫ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ (ʨʠʩ. 3.1, ʨʠʩ. 3.2), ʪʦʤʫ 
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ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʠ ʦʧʘʜʽʚ ʫ ʩʝʨʧʥʽ ʜʦ 127,9 ʤʤ ʧʽʩʣʷ ʚʽʜʥʦʩʥʦ ʩʫʭʦʛʦ ʣʠʧʥʷ (47,1 

ʤʤ) ʥʝ ʩʧʨʠʯʠʥʠʣʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʷʢ ʜʣʷ ʨʦʩʪʫ ʪʘʢ ʽ ʜʦʩʪʠʛʘʥʥʷ ʘʤʘʨʘʥʪʫ. 

 

 

ʈʠʩ. 3.1. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ, 2020 ï 2023 ʨʨ. 

 

ɺʧʣʠʚ ʥʦʨʤ ʜʦʙʨʠʚ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʫ 2021 ʨʦʮʽ ʙʫʚ ʘʥʘʣʦʛʽʯʥʠʤ ʜʦ 2020 ʨʦʢʫ. 

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʩʪʨʦʢʠ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʌʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ 

ʮʚʽʪʽʥʥʷ ʥʘʩʪʘʣʠ ʥʘ 2-4 ʜʥʽ ʧʽʟʥʽʰʝ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ. ʇʽʜʚʠʱʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʣʠʧʥʽ (21,7 Áʉ) ʩʧʨʠʷʣʘ ʩʢʦʨʦʯʝʥʥʶ ʥʘ 1-3 ʜʥʽ ʪʨʠʚʘʣʦʩʪʽ 

ʧʝʨʽʦʜʫ ʙʫʪʦʥʽʟʘʮʽʷ-ʮʚʽʪʽʥʥʷ (ɺɺʉʅ 51ï60) ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ ʽ ʨʦʢʫ 

ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 3.4). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ: 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʽʦʜʫ 

ʙʫʪʦʥʽʟʘʮʽʷ-ʮʚʽʪʽʥʥʷ (ɺɺʉʅ 51ï60), ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 53. 
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ʊʘʙʣʠʮʷ 3.4  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2021 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

(ɺɺʉʅ 

10) 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 

11) 

2-3 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 13) 

ɹʫʪʦʥʽʟʘʮʽʷ 

(ɺɺʉʅ 50-

59) 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-

89) 
ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥ

ʘ 

ɺɺʉʅ 

73 

ʚʦʩʢʦʚʘ 

ɺɺʉʅ 

77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪ

ʴ ɺɺʉʅ 

89 

ʢʦʥʪʨʦʣʴ 18.05 24.05 10.06 23.06 23.07 2.08 10.08 18.08 25.08 100 

N40P20K40 18.05 23.05 6.06 24.06 24.07 3.08 10.08 18.08 27.08 102 

N80P40K80 18.05 23.05 6.06 24.06 25.07 4.08 11.08 19.08 29.08 104 

N120P40K80 18.05 22.05 5.06 25.06 26.07 4.08 11.08 21.08 31.08 106 

N160P80K120 18.05 22.05 4.06 26.06 29.07 7.08 13.08 24.08 4.09 110 

N200P80K120 18.05 22.05 4.06 27.06 30.07 8.08 15.08 28.08 7.09 113 

N200P80K160 18.05 22.05 4.06 27.06 30.07 8.08 15.08 28.08 7.09 113 
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ʈʠʩ. 3.2. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ, 2020 ï 2023 ʨʨ. 

 

ʅʘʡʙʽʣʴʰʝ ʥʦʨʤʠ ʜʦʙʨʠʚ ʚʧʣʠʥʫʣʠ ʥʘ ʥʘʩʪʘʥʥʷ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʚʥʝʤ ʫʜʦʙʨʝʥʥʷ, ʩʦʨʪʦʤ 

ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ-ʜʦʟʨʽʚʘʥʥʷ (ɺɺʉʅ 61-89(97)) ʽ ʪʨʠʚʘʣʽʩʪʶ 

ʚʝʛʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʚ r = 0,88 ʽ r = 0,97 (ʪʘʙʣ. 3.2). 

ɺʠʱʽ ʥʦʨʤʠ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ ʘʟʦʪʥʽ, ʧʦʜʦʚʞʫʶʪʴ ʚʝʛʝʪʘʮʽʶ. ʈʽʟʥʠʮʷ ʫ 

ʥʘʩʪʘʥʥʽ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʜʦ 13 ʜʥʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʋʣʴʪʨʘ ʩʪʘʥʦʚʠʣʘ 100 ʜʥʽʚ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʜʦ 106 ʜʥʽʚ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ - N120P40K80, ʘ 

ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ N200P80K160 ï 113 ʜʥʽ. 

ʋ 2022 ʨʦʮʽ ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʦʭ ʩʦʨʪʘʭ ʃʻʨʘ ʽ 

ʋʣʴʪʨʘ (ʪʘʙʣ. 3.5, ʪʘʙʣ. 3.6, ʪʘʙʣ. 3.7, ʪʘʙʣ. 3.8, ʪʘʙʣ. 3.9). 
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ʊʘʙʣʠʮʷ 3.5 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ 

ʋʣʴʪʨʘ, 2022-2023 ʨʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ, ʜʽʙ ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ 

ʩʽʚʙʘ ï

ʧʦʷʚʘ 

ʩʭʦʜʽʚ 

(ɺɺʉʅ 00ï

10) 

ʩʭʦʜʠ ï 

ʙʫʪʦʥʽʟʘʮʽʷ 

(ɺɺʉʅ 11ï

50) 

ʙʫʪʦʥʽʟʘʮʽʷ ï 

ʮʚ̔ʪʽʥʥʷ 

(ɺɺʉʅ 51ï

60) 

ʮʚʽʪʽʥʥʷ ï 

ʧʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

(ɺɺʉʅ 61ï

97) 

ʈʦʢʠ 

2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 

ʢʦʥʪʨʦʣʴ 15 17 36 37 32 33 28 27 96 97 

N40P20K40 15 17 37 39 33 33 29 28 99 100 

N80P40K80 15 17 37 39 34 33 30 30 101 102 

N120P40K80 15 17 38 40 34 35 32 30 104 105 

N160P80K120 15 17 39 41 35 36 33 31 107 108 

N200P80K120 15 17 41 42 36 39 34 32 111 113 

N200P80K160 15 17 41 42 36 39 34 32 111 113 

ʉʪʨʦʢ ʩʽʚʙʠ 1 ʪʨʘʚʥʷ 2022 ʨ. 

ʉʪʨʦʢ ʩʽʚʙʠ 21 ʢʚʽʪʥʷ 2023 ʨ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʩʭʦʜʠ-ʙʫʪʦʥʽʟʘʮʽʷ (ɺɺʉʅ 11-

50), ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,70, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʨʥʠʡ ʟʚ'ʷʟʦʢ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʤʘʨʘʥʪʫ ʽ 

ʪʨʠʚʘʣʽʩʪʶ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ-ʧʦʚʥʘ ʩʪʠʛʣʽʩʪʴ (ɺɺʉʅ 61-89(97)), 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,42.  
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ʊʘʙʣʠʮʷ 3.6  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2022 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

(ɺɺʉ

ʅ 10) 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 

11) 

2-3 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 13) 

ɹʫʪʦʥʽʟʘʮ

ʽʷ (ɺɺʉʅ 

52-59) 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-89) 
ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥʘ 

ɺɺʉʅ 

73 

ʚʦʩʢʦʚʘ 

ɺɺʉʅ 

77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

ɺɺʉʅ 89 

ʢʦʥʪʨʦʣʴ 16.05 21.05 7.06 20.06 22.07 29.07 2.08 10.08 19.08 96 

N40P20K40 16.05 21.05 3.06 21.06 24.07 30.07 3.08 12.08 22.08 99 

N80P40K80 16.05 20.05 3.06 21.06 25.07 30.07 4.08 14.08 24.08 101 

N120P40K80 16.05 20.05 2.06 22.06 26.07 31.07 6.08 16.08 27.08 104 

N160P80K120 16.05 20.05 1.06 23.06 28.07 1.08 8.08 18.08 30.08 107 

N200P80K120 16.05 20.05 1.06 25.06 31.07 1.08 9.08 20.08 3.09 111 

N200P80K160 16.05 20.05 1.06 25.06 31.07 1.08 9.08 20.08 3.09 111 
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ɻʨʘʬʽʯʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 3.3.) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʪʨʠʚʘʣʦʩʪʽ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ. ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,98 ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʘʡʞʝ 

ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʩʦʨʪʦʤ, ʥʦʨʤʦʶ ʜʦʙʨʠʚ ʽ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. 

 

 

ʈʠʩ. 3.3. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʾ, ʩʦʨʪʘʤʠ 

ʘʤʘʨʘʥʪʫ ʽ ʥʦʨʤʘʤʠ ʜʦʙʨʠʚ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (ʪʘʙʣ. 3.2) 

ɿʘ ʩʽʚʙʠ 1 ʪʨʘʚʥʷ ʨʦʩʣʠʥʠ ʟʽʡʰʣʠ ʥʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʯʘʩʥʦ ʽ ʥʝ ʟʘʣʝʞʘʣʠ 

ʚʽʜ ʩʦʨʪʫ ʽ ʜʦʙʨʠʚ (ʪʘʙʣ. 3.5 - ʪʘʙʣ. 3.10).  
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ʊʘʙʣʠʮʷ 3.7  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2023 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

(ɺɺʉ

ʅ 10) 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 

11) 

2-3 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 13) 

ɹʫʪʦʥʽʟʘʮʽʷ 

(ɺɺʉʅ 52-

59) 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-89) 

ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥʘ 

ɺɺʉʅ 

73 

ʚʦʩʢʦʚ

ʘ 

ɺɺʉʅ 

77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪ

ʴ ɺɺʉʅ 

89 

ʢʦʥʪʨʦʣʴ 8.05 13.05 1.06 13.06 16.07 23.07 28.07 4.08 12.08 97 

N40P20K40 8.05 12.05 25.05 15.06 18.07 25.07 30.08 7.08 15.08 100 

N80P40K80 8.05 12.05 25.05 15.06 18.07 27.07 31.08 8.08 17.08 102 

N120P40K80 8.05 11.05 24.05 16.06 21.07 29.07 2.08 10.08 20.08 105 

N160P80K120 8.05 11.05 23.05 17.06 23.07 30.07 3.08 11.08 23.08 108 

N200P80K120 8.05 11.05 22.05 18.06 27.07 31.07 5.08 16.08 28.08 113 

N200P80K160 8.05 11.05 22.05 18.06 27.07 31.07 5.08 16.08 28.08 113 

 

 

 

 



154 
 

ʊʘʙʣʠʮʷ 3.8 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ 

ʃʻʨʘ, 2022-2023 ʨʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ, ʜʽʙ 

ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦ

ʛʦ ʧʝʨʽʦʜʫ 

ʩʽʚʙʘ ïʧʦʷʚʘ 

ʩʭʦʜʽʚ (ɺɺʉʅ 

00ï10) 

ʩʭʦʜʠ ï 

ʙʫʪʦʥʽʟʘʮʽʷ 

(ɺɺʉʅ 11ï

50) 

ʙʫʪʦʥʽʟʘʮʽʷ 

ï ʮʚʽʪʽʥʥʷ 

(ɺɺʉʅ 51ï

60) 

ʮʚʽʪʽʥʥʷ ï 

ʧʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

(ɺɺʉʅ 61ï

89) 

ʈʦʢʠ 

2022 2023 2022 2023 2022 2023 2022 
202

3 
2022 2023 

ʢʦʥʪʨʦʣʴ 15 17 40 43 33 34 34 32 107 109 

N40P20K40 15 17 40 43 34 35 35 33 109 111 

N80P40K80 15 17 41 43 34 35 37 36 112 114 

N120P40K80 15 17 42 45 35 36 41 39 118 120 

N160P80K120 15 17 43 47 36 37 42 42 121 126 

N200P80K120 15 17 47 48 36 38 44 43 127 129 

N200P80K160 15 17 47 48 36 38 44 43 127 129 

ʉʪʨʦʢ ʩʽʚʙʠ 1 ʪʨʘʚʥʷ 2022 ʨ. 

ʉʪʨʦʢ ʩʽʚʙʠ 21 ʢʚʽʪʥʷ 2023 ʨ. 

 

ʇʦʯʠʥʘʶʯʠ ʟ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ, ʩʦʨʪ ʋʣʴʪʨʘ ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʨʘʥʥʴʦʩʪʠʛʣʠʭ, ʚʠʧʝʨʝʜʞʫʚʘʚ ʫ ʨʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʩʦʨʪ ʃʻʨʘ. ʎʷ ʬʘʟʘ ʥʘʩʪʘʣʘ 20 - 

25 ʯʝʨʚʥʷ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ 25 ʯʝʨʚʥʷ-2 ʣʠʧʥʷ ʫ ʩʦʨʪʫ ʃʻʨʘ. ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽ 

ʨʦʢʠ, ʬʘʟʘ ʮʚʽʪʽʥʥʷ ʨʦʟʧʦʯʘʣʘʩʷ ʚ ʢʽʥʮʽ ʣʠʧʥʷ. ʇʨʠʩʢʦʨʠʣʠ ʨʽʩʪ ʘʤʘʨʘʥʪʫ ʚʠʩʦʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʨʘʚʥʷ (14,1Áʉ) ʽ ʯʝʨʚʥʽ (19,5Áʉ), ʷʢʽ ʚ ʮʝʡ ʨʽʢ ʙʫʣʠ ʥʘʡʚʠʱʠʤʠ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʦʢʘʤʠ (ʨʠʩ. 3.1, ʨʠʩ. 3.2).  

ʋ ʮʽ ʞ ʤʽʩʷʮʽ ʚʠʧʘʣʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʚʽʜ ʥʦʨʤʠ ʦʧʘʜʽʚ, ʫ ʪʨʘʚʥʽ ï 20,6 ʤʤ, ʫ 

ʯʝʨʚʥʽ ï 43,6 ʤʤ. ʋ ʣʠʧʥʽ ʽ ʩʝʨʧʥʽ ʚʠʧʘʣʦ ʜʦʩʪʘʪʥʴʦ ʦʧʘʜʽʚ, ʪʦʤʫ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ  
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ʊʘʙʣʠʮʷ 3.9  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2022 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

(ɺɺʉʅ 

10) 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 

11) 

2-3 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

(ɺɺʉʅ 

13) 

ɹʫʪʦʥʽʟʘ

ʮʽʷ 

(ɺɺʉʅ 

52-59) 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-89) 
ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥʘ 

ɺɺʉʅ 73 

ʚʦʩʢʦʚʘ 

ɺɺʉʅ 77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪʴ 

ɺɺʉʅ 89 

ʢʦʥʪʨʦʣʴ 16.05 21.05 12.06 25.06 28.07 7.08 14.08 22.08 30.08 107 

N40P20K40 16.05 20.05 6.06 25.06 29.07 7.08 14.08 23.08 1.09 109 

N80P40K80 16.05 20.05 5.06 26.06 30.07 9.08 16.08 26.08 4.09 112 

N120P40K80 16.05 20.05 5.06 27.06 1.08 12.08 19.08 30.08 10.09 118 

N160P80K120 16.05 20.05 3.06 28.06 3.08 17.08 24.08 3.09 13.09 121 

N200P80K120 16.05 20.05 2.06 2.07 7.08 23.08 30.08 7.09 19.09 127 

N200P80K160 16.05 20.05 2.06 2.07 7.08 23.08 30.08 7.09 19.09 127 
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ʊʘʙʣʠʮʷ 3.10 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ,  

2023 ʨ. 

ʈʽʚʝʥʴ 

ʫʜʦʙʨʝʥʥʷ 

ʉʭʦʜʠ 

ɺɺʉʅ 

10 

1 ʧ. ʩʧʨ. 

ʣʠʩʪʢʽʚ 

ɺɺʉʅ 11 

2-3 ʧ. 

ʩʧʨ. 

ʣʠʩʪʢʽʚ 

ɺɺʉʅ 13 

ɹʫʪʦʥʽʟʘ

ʮʽʷ 

ɺɺʉʅ 

52-59 

ʎʚʽʪʽʥʥʷ 

(ɺɺʉʅ 60-

69) 

ʈʦʟʚʠʪʦʢ 

ʥʘʩ̔ʥʥʷ 

ɺɺʉʅ 71 

ɼʦʩʪʠʛʘʥʥʷ (ɺɺʉʅ 71-89) 

ʊʨʠʚʘʣʽʩ

ʪʴ 

ʚʝʛʝʪʘʮʽʾ 

ʤʦʣʦʯʥʘ 

ɺɺʉʅ 73 

ʚʦʩʢʦʚʘ 

ɺɺʉʅ 77 

ʇʦʚʥʘ 

ʩʪʠʛʣʽʩʪ

ʴ ɺɺʉʅ 

89 

ʢʦʥʪʨʦʣʴ 8.05 13.05 4.06 20.06 24.07 2.08 8.08 16.08 24.08 109 

N40P20K40 8.05 12.05 28.05 20.06 25.07 2.08 9.08 17.08 26.08 111 

N80P40K80 8.05 12.05 27.05 20.06 25.07 3.08 9.08 19.08 29.08 114 

N120P40K80 8.05 11.05 27.05 22.06 28.07 6.08 13.08 24.08 4.09 120 

N160P80K120 8.05 11.05 25.05 24.06 31.07 10.08 17.08 28.08 10.09 126 

N200P80K120 8.05 11.05 24.05 25.06 3.08 13.08 20.08 30.08 13.09 129 

N200P80K160 8.05 11.05 24.05 25.06 3.08 13.08 20.08 30.08 13.09 129 
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ʜʣʷ ʨʦʩʪʫ ʘʤʘʨʘʥʪʫ ʥʝ ʚʽʜʯʫʚʘʣʦʩʴ. ɺʥʘʩʣʽʜʦʢ ʥʠʞʯʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ 

ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʦʨʪ ʋʣʴʪʨʘ ʜʦʩʪʠʛ 

ʰʚʠʜʰʝ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ, ʘ ʩʘʤʝ 15 ʩʝʨʧʥʷ ï 8 ʚʝʨʝʩʥʷ. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʩʦʨʪʫ ʋʣʴʪʨʘ ʩʪʘʥʦʚʠʚ 96-111 ʜʥʽʚ. ʉʦʨʪ ʃʻʨʘ ʤʘʚ ʪʨʠʚʘʣʽʰʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʽ 

ʜʦʩʪʠʛʘʚ ʯʝʨʝʟ 107-127 ʜʥʽʚ. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚ ʫʤʦʚʘʭ 2022 ʨʦʢʫ ʤʘʣʦ ʙʽʣʴʰʠʡ 

ʚʧʣʠʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ. ʊʘʢ, ʷʢʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʨʦʩʣʠʥʠ ʩʦʨʪʫ 

ʋʣʴʪʨʘ ʜʦʩʪʠʛʘʣʠ ʟʘ 96 ʜʥʽʚ, ʪʦ ʥʘ ʬʦʥʽ N120P40K80 ʯʝʨʝʟ 104 ʜʥʽʚ, ʘʙʦ ʥʘ 8 ʜʥʽʚ 

ʧʽʟʥʽʰʝ, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ N200P80K160 ï 111 ʜʥʽʚ. ʉʦʨʪ ʃʻʨʘ ʥʘ 

ʢʦʥʪʨʦʣʽ ʚʝʛʝʪʫʚʘʚ 107 ʜʥʽʚ, ʟʘ ʚʥʝʩʝʥʥʷ N120P40K80 ï 118 ʜʥʽʚ, ʪʦʜʽ ʷʢ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ N200P80K160 ï 127 ʜʥʽʚ. ʊʦʙʪʦ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ ʥʘ 2 - 20 ʜʥʽʚ, ʫ ʩʦʨʪʫ ʃʻʨʘ, ʽ ʥʘ 2 ï 15 

ʜʥʽʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ. 

ʋ 2023 ʨʦʮʽ ʘʤʘʨʘʥʪ ʩʽʷʣʠ ʜʫʞʝ ʨʘʥʦ 21 ʢʚʽʪʥʷ. ʎʝ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʚʜʷʢʠ ʩʧʨʠʷʪʣʠʚʠʤ ʫʤʦʚʘʤ, ʘ ʩʘʤʝ ʜʦʩʪʘʪʥʽʭ 

ʟʘʧʘʩʚ̔ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʦʾ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʪʘ ʥʘʡʢʨʘʱʠʭ ʨʝʩʫʨʩʘʭ ʪʝʧʣʘ (ʢʚʽʪʝʥʴ ï 

7,8Áʉ; ʪʨʘʚʝʥʴ 14,0Áʉ) (ʨʠʩ. 3.1, ʨʠʩ. 3.2).  

ʉʭʦʜʠ ʦʪʨʠʤʘʣʠ 8 ʪʨʘʚʥʷ, ʯʝʨʝʟ 17 ʜʥʽʚ. ɺʠʧʝʨʝʜʞʫʚʘʣʴʥʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʫ 2023 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʩʽʭ ʬʘʟʘʭ (ʪʘʙʣ. 3.6, 

ʪʘʙʣ. 3.7, ʪʘʙʣ. 3.9). ʌʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ, 

ʥʘʩʪʘʣʘ 13-18 ʯʝʨʚʥʷ, ʫ ʩʦʨʪʫ ʃʻʨʘ ï 20-25 ʯʝʨʚʥʷ. ʌʘʟʘ ʮʚʽʪʽʥʥʷ ʥʘʩʪʘʣʘ 

ʚʽʜʧʦʚʽʜʥʦ 16-27 ʣʠʧʥʷ ʪʘ 24 ʣʠʧʥʷ ï 3 ʩʝʨʧʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʩʦʨʪʫ ʋʣʴʪʨʘ 

ʙʫʣʘ ʧʦʜʦʚʞʝʥʘ ʚʽʜʥʦʩʥʦ 2022 ʨʦʢʫ, ʥʘ ʱʦ ʚʧʣʠʥʫʣʠ ʥʘʜʤʽʨʥʽ ʦʧʘʜʠ ʫ ʣʠʧʥʽ (120 

ʤʤ). ʇʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʧʥʷ (20,9Áʉ) ʽ ʚʝʨʝʩʥʷ (17,1Áʉ) ʧʨʠʰʚʠʜʰʠʣʠ 

ʜʦʟʨʽʚʘʥʥʷ ʩʦʨʪʫ ʃʻʨʘ ʥʘ 2-4 ʜʥʽ ʚʽʜʥʦʩʥʦ 2022 ʨʦʢʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʦʨʪʫ ʃʻʨʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʥʝ ʧʨʠʧʠʥʷʣʠʩʷ ʧʽʩʣʷ 

ʜʦʟʨʽʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʜʦʩʷʛʘʣʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʟ ʥʘʩʽʥʥʷʤ.  

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʟʥʘʯʘʣʘʩʷ ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. ʅʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʩʽʚʙʘ-ʩʭʦʜʠ ʩʠʣʴʥʦ 

ʚʧʣʠʚʘʣʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ʊʨʠʚʘʣʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʬʘʟ ʚʝʛʝʪʘʮʽʾ 
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ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʦʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ. ɺʠʱʽ ʥʦʨʤʠ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ ʘʟʦʪʥʽ, 

ʧʦʜʦʚʞʫʚʘʣʠ ʚʝʛʝʪʘʮʽʶ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʜʦʙʨʠʚ ʥʘ 2 - 20 ʜʥʽʚ, ʫ ʩʦʨʪʫ ʃʻʨʘ, ʽ ʥʘ 2 ï 15 ʜʥʽʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ.  

 

3.2 ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ  

ʉʪʨʫʢʪʫʨʘ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʧʦʩʽʚʫ ʘʤʘʨʘʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʫʣʴʪʫʨʥʠʭ 

ʨʦʩʣʠʥ, ʙʫʨ'ʷʥʽʚ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʦʱʦ. ʊʠʧ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʷʢ ʤʽʞ ʦʢʨʝʤʠʤʠ ʨʦʩʣʠʥʘʤʠ ʘʤʘʨʘʥʪʫ, ʪʘʢ ʽ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʬʣʦʨʠ ʽ ʬʘʫʥʠ, ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʟʫʤʦʚʣʶʻʪʴʩʷ ʧʦʣʴʦʚʦʶ 

ʩʭʦʞʽʩʪʶ. ɺʠʤʦʛʠ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʽ ʟʘʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʧʣʦʣʶʙʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʜʨʫʞʥʽʭ 

ʩʭʦʜʽʚ ˇʨʫʥʪ ʤʘʻ ʧʨʦʛʨʽʪʠʩʷ ʜʦ 8ï10 Áʉ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ 

ʟʘ ʩʽʚʙʠ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʯʠʥʥʠʢʠ ʜʣʷ ʩʚʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʚʠʱʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ (76 %), ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ (30 ʰʪ/ʤ2) ʫ ʬʘʟʽ ʩʭʦʜʽʚ, 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʚʝʛʝʪʘʮʽʶ (88-90 %) ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

(26ï27 ʰʪ/ʤ2) ʙʫʣʠ ʥʘʡʚʠʱʽ ʟʘ ʩʽʚʙʠ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (21 ʛ), 

ʚʽʜ ʷʢʦʾ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʘʚ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʩʽʚʙʠ 30 

ʢʚʽʪʥʷ [49]. 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ  

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʫ ʛʫʩʪʦʪʫ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʧʣʦʱʽ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʙʨʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʘʤʘʨʘʥʪʫ. ʅʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʜʨʽʙʥʦʛʦ ʥʘʩʽʥʥʷ (ʄ1000 = 0,6-0,9 ʛ) ʘʤʘʨʘʥʪʫ 

ʚʧʣʠʚʘʻ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ: ʛʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ, ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʥʘʷʚʥʽʩʪʴ 

ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʽ, ʦʩʦʙʣʠʚʦ, ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʚʧʨʦʜʦʚʞ 2019 ï 2021 ʨʨ. ʟ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 
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ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 

ʟʥʠʞʫʚʘʣʘʩʷ (ʪʘʙʣ. 3.11).  

ʇʨʦ ʟʥʠʞʝʥʥʷ ʩʭʦʞʦʩʪʽ ʟʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ Onyango C. M. ʽ ʽʥ., ʜʝ ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ 

ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ ʫʜʦʙʨʝʥʥʷ ʘʟʦʪʥʠʤʠ ʜʦʙʨʠʚʘʤʠ [457]. 

ʊʘʙʣʠʮʷ 3.11 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʜʦʙʨʠʚ, %  

ʅʦʨʤʠ ʜʦʙʨʠʚ ʈʦʢʠ ʉʝʨʝʜʥʻ 

2019 2020 2021 

ʂʦʥʪʨʦʣʴ 46 45 64 52 

N40P20K40 45 43 62 50 

N80P40K80 44 42 61 49 

N120P40K80 43 41 60 48 

N160P80K120 41 40 58 46 

N200P80K120 40 39 57 45 

N200P80K160 39 39 56 45 

ʅɯʈ0,05 1,31 2,21 3,16  

 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʧʨʷʤʠʡ ʟʚʦʨʦʪʥʽʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʥʦʨʤ ʜʦʙʨʠʚ ʪʘ ʧʦʢʘʟʥʠʢʦʤ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʘʤʘʨʘʥʪʫ, 

r = - 0,99. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 52 %, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ 

N40P20K40 ï 50 %. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ N200P80K160 ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʟʥʠʟʠʚʩʷ ʥʘ 7   % ʩʪʘʥʦʚʠʚ 45 %. ʅʠʟʴʢʠʡ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʠʯʠʥʠʣʘ ʟʘʩʫʰʣʠʚʘ ʧʦʛʦʜʘ ʫ ʢʚʽʪʥʽ ʽ ʥʘʜʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ ʫ 2019 ʽ 2020 ʨʦʢʘʭ. ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʜʣʷ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʙʫʣʠ ʫ 2021 ʨʦʮʽ, ʟʘ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʥʘʡʢʨʘʱʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 64 ï 56   % ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ. 
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ʆʪʞʝ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʧʦʣʴʦʚʫ 

ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ (r = - 0,99). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʧʦʣʴʦʚʘ 

ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʧʨʦʧʦʨʮʽʡʥʦ ʟʥʠʞʫʚʘʣʘʩʷ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ 

N200P80K160 ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʥʠʟʠʚʩʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʥʘ 7 % ʽ ʩʪʘʥʦʚʠʚ 45 %. 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʧʦʪʨʽʙʥʘ ʚʽʜʧʦʚʽʜʥʘ 

ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ, ʟʘ ʷʢʦʾ ʚʦʥʠ ʙʫʜʫʪʴ ʤʘʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦʜʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʽ ʟʝʨʥʘ. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʾ 

ʥʦʨʤʠ ʚʠʩʽʚʫ, ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʨʦʜʶʯʽʩʪʶ 

ʛʨʫʥʪʫ, ʩʠʩʪʝʤʦʶ ʫʜʦʙʨʝʥʥʷ, ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʦʨʪʫ, ʩʪʨʦʢʘʤʠ ʽ 

ʩʧʦʩʦʙʘʤʠ ʩʽʚʙʠ, ʷʢʽʩʪʶ ʥʘʩʽʥʥʷ ʪʦʱʦ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʧʨʠ 

ʟʨʽʜʞʝʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʟʘʛʫʱʝʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʨʦʩʣʠʥ ʥʘ ʧʣʦʱʽ. ɺʽʜʦʤʦ, ʱʦ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʪʘ ʯʫʪʣʠʚʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʨʝʜʫʢʮʽʾ ʚʞʝ 

ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʧʝʨʝʜʯʘʩʥʦʛʦ ʫʩʠʭʘʥʥʷ ʽ ʚʽʜʤʠʨʘʥʥʷ 

ʣʠʩʪʷ ʥʠʞʥʽʭ ʷʨʫʩʽʚ, ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʩʪʝʙʝʣ, ʣʠʩʪʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ 

ʩʘʤʠʭ ʨʦʩʣʠʥ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʜʦʙʽʨ ʫʨʦʞʘʶ ʟʝʨʥʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ 

ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2020 ï 2022 ʨʨ. ʅʘʡʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʪʨʘʚʥ-̔ʢʚʽʪʥʽ ʙʫʣʘ ʫ 2021 ʨʦʮʽ, ʱʦ ʩʧʨʠʷʣʦ ʥʘʡʚʠʱʽʡ ʧʦʣʴʦʚʽʡ ʩʭʦʞʦʩʪʽ, ʜʝ ʚʦʥʘ 

ʙʫʣʘ ʥʘ ʨʽʚʥʽ 65-76  %. ʋ 2020 ʪʘ 2022 ʨʨ. ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʤʝʥʰʦʶ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʯʘʩ ʩʭʦʜʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʥʠʞʯʦ .ʁ ɺʦʣʦʛʠ ʙʫʣʦ ʜʦʩʪʘʪʥʴʦ ʫ ʚʩʽ ʪʨʠ ʨʦʢʠ, ʪʦʤʫ 

ʚʦʥʘ ʥʝ ʙʫʣʘ ʦʙʤʝʞʫʶʯʠʤ ʯʠʥʥʠʢʦʤ.  

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʥʘʡʚʠʱʦʶ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʽ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 70 % (ʪʘʙʣ. 3.12).  
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ʊʘʙʣʠʮʷ 3.12  

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʚʠʩʽʚʫ,  % 

ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʤʣʥ/ʛʘ ʩʭʦʞʠʭ 

ʥʘʩʽʥʠʥ 

ʈʦʢʠ 

ʉʝʨʝʜʥʻ 
2020 2021 2022 

0,2 66 76 68 70 

0,4 66 73 65 68 

0,6 63 68  64 65 

0,8 59 68 62 63 

1,0 59 67 60 62 

1,2 57 65 58 60 

ʅɯʈ0,05 0,64 0,64 0,67  

 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʚʦʥʘ ʟʥʠʟʠʣʘʩʴ ʜʦ 68 %, ʘʙʦ ʥʘ 2 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʩʽʚʦʤ 0,2 ʤʣʥ/ʛʘ. ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,6 ʤʣʥ/ʛʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 

ʟʤʝʥʰʠʣʘʩʴ ʱʝ ʥʘ 3 %, ʧʦʨʽʚʥʷʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʘʨʽʘʥʪʫ. ɿʘ ʚʠʩʽʚʫ 0,8; 1,0; ʪʘ 

1,2 ʤʣʥ/ʛʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʠʩʽʷʥʠʭ ʥʘʩʽʥʠʥ 

ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ (63; 62; ʽ 60 %). ʈʽʟʥʠʮʷ ʫ ʨʽʚʥʽ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʙʫʣʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 10  %.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʝʣʴʤʠ 

ʚʠʩʦʢʠʡ, ʤʘʡʞʝ ʧʨʷʤʠʡ, ʟʚʦʨʦʪʥʽʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ 

r = - 0,99. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʩʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 3.4).  

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ:  

Y= 71,667 - 10,00ʍ1, 

ʜʝ, Y - ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, %; 

ʍ1 - ʥʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,98. 
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ʈʠʩ. 3.4. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʦʨʤʦʶ ʚʠʩʽʚʫ (ʤʣʥ/ʛʘ ʩʭʦʞʠʭ 

ʥʘʩʽʥʠʥ) ʪʘ ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 (%). 

 

ʆʪʞʝ, ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʅʘʡʤʝʥʰʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ï 0,2 ʤʣʥ/ʛʘ, ʟʘʙʝʟʧʝʯʠʣʘ 

ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʦ ʜʦʩʣʽʜʫ - 70 %. ɿʘ ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʫ ʥʦʨʤʽ 1,2 ʤʣʥ/ʛʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 60 %, 

ʘʙʦ ʟʥʠʟʠʣʘʩʴ ʥʘ 10 %. 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ 

ʉʪʨʦʢʠ ʩʽʚʙʠ ʜʣʷ ʘʤʘʨʘʥʪʫ ʻ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʚʦʻʯʘʩʥʝ ʦʜʝʨʞʘʥʥʷ ʩʭʦʜʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʡʦʛʦ ʥʘ ʟʝʨʥʦ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʯʝʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʟʘ ʩʽʚʙʠ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ 

ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʯʠʥʥʠʢʠ ʜʣʷ ʩʚʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʚʠʱʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʧʣʦʣʶʙʥʠʭ 

ʨʦʩʣʠʥ, ʪʦʤʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ˇʨʫʥʪ ʤʘʻ ʧʨʦʛʨʽʪʠʩʷ ʜʦ 8ï10Áʉ. ɿʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʥʘʜ 10 Áʉ ʩʭʦʜʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘ 8ï9-ʡ ʜʝʥʴ. ʉʽʚʙʘ ʚ ʦʧʪʠʤʘʣʴʥʽ 

ʩʪʨʦʢʠ ʩʢʦʨʦʯʫʻ ʧʝʨʽʦʜ ʩʽʚʙʘ-ʩʭʦʜʠ, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ, 

ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʨʘʥʥʽʤʠ ʩʪʨʦʢʘʤʠ 

ʩʽʚʙʠ [175]. 
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ʆʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʧʨʠʧʘʜʘʶʪʴ ʥʘ 20-25 ʢʚʽʪʥʷ. ɿʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ 

ʧʨʦʨʦʩʪʘʣʦ ʧʦʚʽʣʴʥʽʰʝ, ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʴ ʪʘʢʦʞ ʟʘ ʩʽʚʙʠ ʫ ʧʽʟʥʽʰʽ 

ʩʪʨʦʢʠ [115]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʠʟʢʠ ʚʯʝʥʠʭ, ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ 

ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʘʢ, ʥʘʡʚʠʱʘ 

ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ (ʣʠʰʝ 68 %) ʚ ʫʤʦʚʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʘ ʫ ʩʦʨʪʫ 

ʉʪʫʜʝʥʪʩʴʢʠʡ ʟʘ ʩʽʚʙʠ ʫ ʧʝʨʰʠʡ ʩʪʨʦʢ, ʢʦʣʠ ˇʨʫʥʪ ʧʨʦʛʨʽʚʩʷ ʜʦ 10ï12 Áʉ [44]. 

ʋ ʧʦʣʴʦʚʦʤʫ ʜʦʩʣʽʜʽ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʃʻʨʘ ʟʘ ʥʦʨʤʠ ʜʦʙʨʠʚ N160P60K120 ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ 

0,4 ʤʣʥ/ʛʘ (ʪʘʙʣ. 3.13).  

ʊʘʙʣʠʮʷ 3.13 

ɺʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ, % 

ˉ ʧ/ʧ ʉʪʨʦʢʠ ʩʽʚʙʠ 
ʈʦʢʠ 

ʉʝʨʝʜʥʻ  
2021 2022 2023 

1 15 ʢʚʽʪʥʷ 56 60 58 58 

2 30 ʢʚʽʪʥʷ 57 66 57 60 

3 15 ʪʨʘʚʥʷ 75 71 57 68 

4 30 ʪʨʘʚʥʷ 77 70 55 67 

5 15 ʯʝʨʚʥʷ 78 67 74 73 

6 30 ʯʝʨʚʥʷ 79 67 76 74 

7 15 ʣʠʧʥʷ 77 76 75 76 

8 30 ʣʠʧʥʷ 76 77 75 76 

ʅɯʈ0,05 3,28 3,80 3,35  

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʨʦʩʪʘʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ʊʘʢ, ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2021 - 2023 ʨʦʢʠ 

ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ - 58 ʪʘ 60 % ʫ ʢʚʽʪʥʝʚʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʫ ʚʩʽ ʨʦʢʠ ʚʥʘʩʣʽʜʦʢ ʥʠʞʯʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ. ɿʘ ʪʨʘʚʥʝʚʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʧʽʜʚʠʱʠʣʘʩʴ 
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ʜʦ 68 ʪʘ 67 %. ɺʽʜʩʫʪʥʽʩʪʴ ʦʧʘʜʽʚ ʫ ʮʝʡ ʤʽʩʷʮʴ ʚ 2023 ʨʦʮʽ ʧʨʠʟʚʝʣʘ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʜʦ 57 ʪʘ 55 %. ɼʣʷ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʡʚʠʱʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, ʫ ʤʝʞʘʭ 73-76 %, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʽ 

ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʙʫʣʠ ʦʧʪʠʤʘʣʴʥʽ. 

ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ, ʫ ʬʘʟʽ ʩʭʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʥʘ 1 ʤ2 

ʙʫʣʦ ʚʽʜ 23 ʜʦ 30 ʨʦʩʣʠʥ/ʤ2. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ ʽ ʧʦʣʴʦʚʦʶ 

ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʚ r = 0,95, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʴʤʠ ʩʠʣʴʥʠʡ 

ʟʚ'ʷʟʦʢ.  

ʆʪʞʝ, ʥʘʡʢʨʘʱʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʰʚʠʜʢʠʭ ʪʘ ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʙʫʣʠ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʽ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʙʫʣʠ 

ʦʧʪʠʤʘʣʴʥʠʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʨʦʩʪʘʚ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (r= 0,95). ʇʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʫ 

ʯʝʨʚʥʽ ï ʣʠʧʥʽ ʙʫʚ ʫ ʤʝʞʘʭ 73-76 %, ʽ ʥʘʡʤʝʥʰʦʶ - 58 ʪʘ 60 % ʫ ʢʚʽʪʥʝʚʽ ʩʪʨʦʢʠ 

ʩʽʚʙʠ. 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ 

ɻʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʽʚʙʠ 

ʘʤʘʨʘʥʪʫ. ɺʦʥʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʙʫʜʦʚʫ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʨʦʩʪʢʘ ʽ ʪʠʧ 

ʨʦʩʣʠʥʠ. ɺʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ, ʩʚʦʻʯʘʩʥʽʩʪʴ ʽ 

ʜʨʫʞʥʽʩʪʴ ʩʭʦʜʽʚ, ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʜʫʞʝ ʜʨʽʙʥʝ ʽ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʩʪʘʥʦʚʠʪʴ ʦʨʽʻʥʪʦʚʥʦ 0,7-0,9 ʛ. ʈʦʟʤʨ̔ ʥʘʩʽʥʥʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,8 ʜʦ 1,5 ʤʤ ʽ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ ʨʦʩʣʠʥʘ ʨʦʩʪʝ ʜʫʞʝ 

ʧʦʚʽʣʴʥʦ [274, 324, 583]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʛʣʠʙʠʥʠ ʡʦʛʦ 

ʟʘʛʦʨʪʘʥʥʷ. ɿʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ 3 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ (A. Cruentus, A. Hybridus, A. 

ʅypochondriacus) ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 62-67 %. ɿʘ 

ʤʽʣʢʽʰʦʾ ʩʽʚʙʠ ʥʘ 1 ʩʤ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 55-58 %, ʘ ʧʨʠ ʩʽʚʙʽ ʥʘ 6 ʩʤ ʙʫʣʘ 

ʥʘʡʥʠʞʯʦʶ ï 42-48 % [87]. ɿʘ ʜʘʥʠʤʠ ɻʦʧʮʽʡ ʊ.ɯ., ʦʧʪʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ 3 ʩʤ, ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʚʠʢʦʥʘʥʥʷʤ ʜʦʧʦʩʽʚʥʦʛʦ ʽ 
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ʧʽʩʣʷʧʦʩʽʚʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʧʽʩʣʷʧʦʩʽʚʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʩʢʦʨʦʯʫʻ 

ʧʦʷʚʫ ʩʭʦʜʽʚ ʥʘ 4ï5 ʜʥʽʚ, ʧʽʜʚʠʱʫʻ ʩʭʦʞʽʩʪʴ ʥʘ 22ï26 % ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʘʤʘʨʘʥʪʫ [29, 32].  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʙʫʣʠ 

ʟʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 1 ʪʘ 2 ʩʤ ï ʚʽʜʧʦʚʽʜʥʦ 74 % ʪʘ 79 % (ʪʘʙʣ. 3.14).  

ʊʘʙʣʠʮʷ 3.14 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ 

ʩʽʚʙʠ,   % 

ɻʣʠʙʠʥʘ 

ʩʽʚʙʠ, ʩʤ 

ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ ʪʨʠ 

ʨʦʢʠ, % 

ʇʨʠʨʽʩʪ ʜʦ H 

=5 ʩʤ, % 2022 2023 2024 

1 78 70 73 74 31 

2 86 70 82 79 36 

3 76 64 74 71 28 

4 61 53 60 58 15 

5 48 40 42 43 - 

ʅɯʈ0,05 4,31 3,01 4,07   

 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʚʘʣʘʩʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 3.5). 

ʊʘʢ, ʟʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 4 ʩʤ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 58 %, ʘʙʦ ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʟ ʛʣʠʙʠʥʦʶ 2 ʩʤ ʥʘ 21 %. ʅʘʡʛʽʨʰʽ ʫʤʦʚʠ ʜʣʷ ʩʭʦʜʽʚ 

ʩʪʚʦʨʶʚʘʣʠʩʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʜʦ 5 ʩʤ, ʜʝ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 43 %, ʱʦ ʤʝʥʰʝ ʥʽʞ ʥʘ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘ 36 %.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ 

ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʛʣʠʙʠʥʦʶ ʟʘʛʦʨʪʘʥʥʷ ʽ ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -86.  
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ʈʠʩ. 3.5. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʽ ʧʦʣʴʦʚʦʶ 

ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ:  

Y = 89,775 - 8,225 ʍ1; 

ʜʝ Y - ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, %; 

ʍ1 - ʛʣʠʙʠʥʘ ʩʽʚʙʠ, ʩʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,73. 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʟʥʠʞʫʚʘʣʘʩʷ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʽ 

ʧʦʜʦʚʞʫʚʘʚʩʷ ʧʝʨʽʦʜ ʩʭʦʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ. ʉʭʦʜʠ ʬʦʨʤʫʶʪʴʩʷ ʦʩʣʘʙʣʝʥʽ, ʟ ʤʝʥʰʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʈʦʩʣʠʥʠ ʚʠʪʨʘʯʘʶʪʴ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ. 

ʆʪʞʝ, ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘ ʨʽʚʥʽ 

74 % ʪʘ 79 % ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʩʽʚʙʠ ʥʘ 1 ʩʤ ʪʘ 2 ʩʤ. ʋ ʚʠʧʘʜʢʫ ʧʝʨʝʩʠʭʘʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ ʜʦʮʽʣʴʥʦʶ ʻ ʩʽʚʙʘ ʘʤʘʨʘʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 3 ʩʤ. ʉʽʚʙʘ 

ʛʣʠʙʰʝ 3 ʩʤ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ. 



167 
 

3.3 ɺʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʫʨʦʞʘʡʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ʷʢʘ ʙ ʚʽʜʧʦʚʽʜʘʣʘ 

ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʫʣʴʪʫʨʠ, ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ ʟʦʥʠ, ʝʣʝʤʝʥʪʘʤ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʱʦ. ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ.   

ɺʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ï ʮʝ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʜʘʪʥʽʩʪʴ ʥʘʩʽʥʥʷ ʦʙʫʤʦʚʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʚʥʦʮʽʥʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʞʘʶ [80]. 

ɺʧʣʠʚ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʩʣʘʙʦ ʚʧʣʠʚʘʣʠ ʥʘ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʩʪʘʙʽʣʴʥʠʤ ʧʦ 

ʚʘʨʽʘʥʪʘʭ ʽ ʟʤʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ 18 ï 20 ʨʦʩʣʠʥ/ʤ2 (ʨʠʩ.3.1). ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʨʽʚʥʷʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʩʪʘʥʦʚʠʚ r = -26, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʣʘʙʢʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 

ɺʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ 

ʟʨʦʩʪʘʣʘ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ ʚʘʨʽʘʥʪʫ ʟ ʥʦʨʤʦʶ ʜʦʙʨʠʚ N120P40K80 

(ʨʠʩ. 3.6). ɺʽʜʤʽʯʝʥʦ ʨʽʟʢʠʡ ʟʨʽʩʪ ʧʦʢʘʟʥʠʢʘ ʚʠʞʠʚʘʥʦʩʪʽ ʚʽʜ 48 % ʟʘ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʜʦ 52 % ʟʘ ʥʦʨʤʠ 

ʜʦʙʨʠʚ N40P20K40. ɿʘʛʘʣʦʤ ʧʦ ʜʦʩʣʽʜʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʣʦ 

ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʞʠʚʘʥʦʩʪʽ ʥʘ 4 ï 9 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʇʦʣʽʥʦʤʽʘʣʴʥʘ 

ʢʨʠʚʘ ʥʘʙʫʚʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘ 57 % ʚʠʞʠʚʘʥʦʩʪʽ ʽ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ 20 ʰʪ/ʤ2 ʟʘ ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ N120P40K80. ʇʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ ʯʘʩ 

ʟʙʠʨʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʥʠʞʯʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 
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ʈʠʩ. 3.6. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʽ ʚʠʞʠʚʘʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʜʦʙʨʠʚ, %, ʩʝʨʝʜʥʻ ʟʘ 2019-2021 ʨʨ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ:  

Y = -0,5833ʍ2 + 5,631 ʍ + 43,286,  

ʜʝ Y - ʚʠʞʠʚʘʥʽʩʪʴ, %; 

ʍ ï ʮʝ ʨʽʚʝʥʴ ʫʜʦʙʨʝʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,93. 

 

ʆʪʞʝ, ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʜʣʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʢʣʘʣʠʩʷ ʟʘ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N120P40K80, ʟʘ ʷʢʦʾ 

ʚʠʞʠʚʘʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 57 % ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ï 20 ʰʪ/ʤ2. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 

ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʽ ʥʠʞʯʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 
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ɺʠʞʠʚʘʥʽʩʪʴ, % ʇʦʣʽʥʦʤʽʘʣʴʥʘ (ɺʠʞʠʚʘʥʽʩʪʴ, %)
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ʌʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʻ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʟʙʝʨʝʞʝʥʽʩʪʴ ʨʦʩʣʠʥ 

ʚʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʨʝʘʢʮʽʾ ʩʝʤʠ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘ 

ʰʝʩʪʠ ʥʦʨʤ ʚʠʩʽʚʫ. ʅʦʨʤʘ ʚʠʩʽʚʫ ʨʽʟʥʠʣʘʩʴ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʥʘ 20 ʥʘʩʽʥʠʥ/ʤ2 ʽ 

ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 20 ʜʦ 120 ʥʘʩʽʥʠʥ ʥʘ ʤ2.  

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʢʦʣʠʚʘʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 13 ʜʦ 35 ʨʦʩʣʠʥ/ʤ2 ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʦʨʪʫ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫ ʛʫʩʪʽʰʠʭ ʧʦʩʽʚʘʭ 

ʜʝʱʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʽ ʨʽʟʢʦ ʟʥʠʞʫʚʘʚʩʷ ʨʽʚʝʥʴ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʟʙʠʨʘʥʥʷ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʩʦʨʪʦʤ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ 

ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ʫ ʚʩʽʭ ʩʦʨʪʽʚ ʽ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʜʽʘʧʘʟʦʥʽ 

25 ï 28 ʨʦʩʣʠʥ/ʤ2 (ʪʘʙʣ. 3.15).  

ʊʘʙʣʠʮʷ 3.15  

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʽ ʥʦʨʤʠ 

ʚʠʩʽʚʫ, ʰʪ/ʤ2, 2020ï2022 ʨʨ. 

ʉʦʨʪ 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʉʝʨʝʜʥʻ 

ʟʘ 

ʩʦʨʪʘʤʠ 
0,2 0,4 0,6 0,8 1,0 1,2 

ʍʘʨʢʽʚʩʴʢʠʡ 1 13 20 25 29 31 33 25 

ɸʮʪʝʢ 14 21 26 29 30 31 25 

ʃʻʨʘ 14 20 25 30 31 31 25 

ʉʝʤ 14 21 26 31 32 32 26 

ʉʪʫʜʝʥʪʩʴʢʠʡ 14 22 27 32 33 33 27 

ʋʣʴʪʨʘ 14 23 28 32 34 35 28 

ʉʝʨʝʜʥʻ ʟʘ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ 
14 21 26 31 32 32  

 

ʅʘ ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʚʧʣʠʚʘʚ ʽʥʰʠʡ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʯʠʥʥʠʢ 

ï ʥʦʨʤʘ ʚʠʩʽʚʫ, ʘʜʞʝ ʚʘʨʽʘʥʪʠ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʥʘ 0,2 ʤʣʥ/ʛʘ ʘʙʦ ʥʘ 20 
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ʨʦʩʣʠʥ/ʤ2. ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷʤ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,93.  

ʆʯʽʢʫʚʘʥʦ ʤʝʥʰʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʙʫʣʘ ʟʘ ʥʠʞʯʠʭ ʥʦʨʤ ʚʠʩʽʚʫ. ɿ 

ʚʨʘʭʫʚʘʥʥʷʤ ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʪʘ, ʦʩʦʙʣʠʚʦ, ʚʠʞʠʚʘʥʥʷ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʦʜʝʨʞʘʥʦ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

ʩʪʘʥʦʚʠʣʘ 14 ʨʦʩʣʠʥ/ʤ2. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʚʦʥʘ ʟʙʽʣʴʰʠʣʘʩʴ 

ʜʦ 21 ʨ/ʤ2, ʘʙʦ ʥʘ 7 ʨ/ʤ2. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 0,6 ʤʣʥ/ʛʘ ʪʘ 0,8 ʤʣʥ/ʛʘ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʨʦʩʣʠʥ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ 26 ʪʘ 31 ʨ/ʤ2, ʱʦ ʙʽʣʴʰʝ 

ʥʘ 5 ʨ/ʤ2 ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʘʨʽʘʥʪʫ. ɿʘ ʥʘʡʚʠʱʠʭ ʥʦʨʤ ʚʠʩʽʚʫ (1,0 ʪʘ 1,2 ʤʣʥ/ʛʘ) 

ʛʫʩʪʦʪʘ ʤʘʡʞʝ ʥʝ ʟʨʦʩʪʘʣʘ (32 ʨ/ʤ2) ʚʥʘʩʣʽʜʦʢ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʨʦʩʪʫ, 

ʟʙʽʣʴʰʝʥʥʷ ʚʥʫʪʨʽʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʽʚ ʟʘ ʙʽʣʴʰʠʭ ʥʦʨʤ ʚʠʩʽʚʫ, ʘ ʪʘʢʦʞ ʨʝʘʢʮʽʶ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʟʘ 

ʢʦʞʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ (ʨʠʩ. 3.7).  

 

ʈʠʩ. 3.7. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʥʠʢʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ (ʰʪ/ʤ2) ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 



171 
 

ɺʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʝʞʝʥʦʩʪʽ ʨʦʩʣʠʥ ʚ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʽ ʋʣʴʪʨʘ. 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ:  

Y = 11,2+0,52 ʍ1 + 18,5 ʍ2; 

ʜʝ Y - ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ, ʰʪ/ʤ2; 

ʍ1 ï ʩʦʨʪ; 

ʍ2 - ʥʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,89. 

 

ɺʠʨʽʚʥʶʚʘʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʩʪʘʣʦ ʥʘʩʣʽʜʢʦʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ʇʨʠ ʚʠʩʽʚʽ 20 ʥʘʩʽʥʠʥ ʥʘ ʤ2 ʜʦ ʟʙʠʨʘʥʥʷ ʟʘʣʠʰʘʣʦʩʴ 14 ʨ/ʤ2, 

ʘʙʦ ʚʠʞʠʚʘʣʦ 70 %, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ 120 ʥ/ʤ2 ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

ʦʜʝʨʞʘʣʠ 32 ʨ/ʤ2, ʘʙʦ ʚʠʞʠʣʦ ʣʠʰʝ 27 %. 

ɺʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʙʽʣʴʰʝ ʟʤʽʥʶʚʘʣʦʩʴ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ, ʥʽʞ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʦʩʣʠʥ ʛʠʥʝ 

ʚʥʘʩʣʽʜʦʢ ʚʥʫʪʨʽʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ, ʦʩʦʙʣʠʚʦ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʟʘʛʫʱʝʥʠʭ 

ʧʦʩʽʚʽʚ ʽ ʟ ʨʽʟʥʦʛʣʠʙʠʥʥʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʥʘʩʽʥʥʷ. ɻʦʩʪʨʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʥʘ ʙʦʨʦʪʴʙʘ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʩʪʝʙʣʘ ʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. ʂʨʘʱʝ ʨʦʟʚʠʥʫʪʽ ʨʦʩʣʠʥʠ ʧʦʛʣʠʥʘʶʪʴ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʽ ʚʦʣʦʛʫ 

ʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʚʠʧʝʨʝʜʞʫʶʪʴ ʫ ʨʦʩʪʽ ʦʩʣʘʙʣʝʥʽ ʨʦʩʣʠʥʠ ʽ ʟʙʽʣʴʰʫʶʪʴ ʾʭ 

ʧʨʠʛʥʽʯʝʥʥʷ, ʟʘʪʽʥʶʶʯʠ ʾʭ ʚʽʜ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ, ʱʦ ʟʛʦʜʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʛʠʙʝʣʽ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʜʝʪʘʣʴʥʽʰʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʫ ʬʘʟʽ ʩʭʦʜʽʚ ʩʦʨʪʫ 

ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʢʦʣʠʚʘʣʘʩʴ ʫ ʽʥʪʝʨʚʘʣʽ ï ʚʽʜ 14 ʜʦ 72 ʨʦʩʣʠʥ/ʤ2 (ʨʠʩ. 3.8). 

ʅʘʡʚʠʱʠʤ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʪʨʠ ʨʦʢʠ ʙʫʣʦ ʟʘ ʥʘʡʤʝʥʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ - 86 %. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 

0,4 ʤʣʥ/ʛʘ ʩʧʨʠʯʠʥʠʣʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʞʠʚʘʥʥʷ ʜʦ 79 %, ʘ ʜʦ 0.6 ʤʣʥ/ʛʘ ï ʜʦ 

67 %. ʋ ʟʘʛʫʱʝʥʠʭ ʧʦʩʽʚʘʭ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 0,8; 1,0; 1,2 ʤʣʥ/ʛʘ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʚʽʜ ʬʘʟʠ ʩʭʦʜʽʚ ʜʦ ʟʙʠʨʘʥʥʷ ʙʫʣʦ ʥʘʡʤʝʥʰʠʤ, ʚʽʜʧʦʚʽʜʥʦ 58; 51; 45 %. 
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ʈʽʟʥʠʮʷ ʫ ʚʠʞʠʚʘʥʥʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟ ʥʘʡʤʝʥʰʦʶ ʽ ʥʘʡʙʽʣʴʰʦʶ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ 

ʩʪʘʥʦʚʠʪʴ 41 %.  

 

 

ʈʠʩ. 3.8. ɺʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʫ 

ʬʘʟʽ ʩʭʦʜʽʚ ʽ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ, ʩʝʨʝʜʥʻ ʟʘ 2020 ï 2022 ʨʨ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʫʞʝ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʽʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ 

r = - 0,97. ʃʽʥʽʡʥʘ ʧʨʷʤʘ ʟʘʩʚʽʜʯʫʻ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ, ʘ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

RĮ = 0,99 ʟʘʩʚʽʜʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -8,5143X + 94,133; 

ʜʝ Y - ʚʠʞʠʚʘʥʽʩʪʴ, %; 

ʍ ï ʮʝ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʤʣʥ ʩʭ. ʥʘʩ./ʛʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,99 
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ʆʪʞʝ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ 1 ʤ2 ʟʨʦʩʪʘʣʘ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ 

ʚʠʩʽʚʫ. ʅʘʡʱʽʣʴʥʽʰʠʡ ʧʦʩʽʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʟʘ ʥʘʡʙʽʣʴʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,2 

ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. ʇʨʦʪʝ, ʚʥʫʪʨʽʚʠʜʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ ʨʦʩʣʠʥ ʚ ʙʽʣʴʰ 

ʟʘʛʫʱʝʥʠʭ ʧʦʩʽʚʘʭ ʧʨʠʟʚʝʣʘ ʜʦ ʟʘʛʠʙʝʣʽ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ (r = - 0,97). ʅʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ 86   % ʦʜʝʨʞʘʣʠ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 

ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ.  

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʩʪʘʥʦʚʠʣʘ 14 

ʨʦʩʣʠʥ/ʤ2, ʘ ʟʘ  ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ ʟʙʽʣʴʰʠʣʘʩʴ ʣʠʰʝ ʜʦ 32 ʨʦʩʣʠʥ/ʤ2, ʘʙʦ ʥʘ 18 

ʨʦʩʣʠʥ/ʤ2. ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʤʘʣʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʦʨʪʫ ʽ ʧʝʨʝʙʫʚʘʣʘ ʚ ʤʝʞʘʭ 25-28 

ʨʦʩʣʠʥ/ʤ2.  

ʌʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ 

ɼʣʷ ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʤʘʨʘʥʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʝʦʙʭʽʜʥʦ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʷʢ ʬʦʨʤʫʻʪʴʩʷ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ 

ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. ʆʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʜʣʷ ʩʽʚʙʠ, ʟʘ ʷʢʦʛʦ 

ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʝʥʽ ʰʚʠʜʢʽ ʪʘ ʨʽʚʥʦʤʽʨʥʽ ʩʭʦʜʠ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ.  

ɭ ʜʘʥʽ ʘʚʪʦʨʽʚ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʩʽʚʙʫ ʢʫʣʴʪʫʨʠ ʧʨʠ ʟʥʘʯʥʦ 

ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ï 18ï20 ʦʉ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0ï10 ʩʤ, ʱʦ ʧʨʠʧʘʜʘʻ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʥʘ ʩʝʨʝʜʠʥʫ ʪʨʘʚʥʷ [24]. 

ʇʨʦ ʧʦʪʨʝʙʫ ʩʽʷʪʠ ʥʝ ʨʘʥʽʰʝ 20 ʢʚʽʪʥʷ ʚʢʘʟʫʻʪʴʩʷ ʡ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ʂʨʘʱʝ ʩʽʷʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ 12ï16 Áʉ [28]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʦʧʪʠʤʘʣʴʥʽ 

ʩʪʨʦʢʠ ʩʽʚʙʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʧʝʨʰʫ ʜʝʢʘʜʫ ʪʨʘʚʥʷ [267]. 

ɺ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʦʧʪʠʤʘʣʴʥʠʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʨʦʚʝʜʝʥʥʷ ʩʽʚʙʠ ʚ 1ï2-ʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ, ʪʦʙʪʦ ʧʨʠ ʩʪʘʣʦʤʫ ʧʨʦʛʨʽʚʘʥʥʽ ˇʨʫʥʪʫ 

ʚʠʱʝ 12 [44]. ʊʘʢʽ ʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʢʘʟʘʥʽ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʩʽʚʙʠ ʧʨʠʧʘʜʘʻ ʚ ʧʝʨʽʦʜ ʟ 5 ʧʦ 25 ʪʨʘʚʥʷ [86]. ʋ ʧ̔ ʟʥʽʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʂʦʛʫʪ ɯ. ʄ., ʄʽʰʠʥ ʉ. ʄ. ʽ ʂʦʛʫʪ ʉ. ɻ. ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʫʤʦʚ 

ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʜʝʱʦ ʩʢʦʨʦʯʫʪ̒ʩɹ ̫ʧʝʨʽʦʜ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʽʚʙʠ ï ʟ 
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ʩʝʨʝʜʠʥʠ ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʜʦ ʩʝʨʝʜʠʥʠ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʪʨʘʚʥʷ [84]. ɸ ʟʘ ʜʘʥʠʤʠ 

ɻʫʩʻʚʘ ʄ. ɻ., ɺʦʡʪʘʰʝʥʢʦ ɼ. ʇ. ʽ ʂʠʬʦʨʫʢʘ ɺ. ɺ., ʢʨʘʱʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ï ʩʝʨʝʜʠʥʘ 

ʪʨʘʚʥʷ [49]. ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʟʝʨʥʦ ʚʠʜ Amaranthus cruentus L. ʧʦʪʨʽʙʥʦ ʩʽʷʪʠ 

25 ʪʨʘʚʥʷ[370]. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʚʯʘʣʠʩʷ ʚʽʩʽʤ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 15 ʜʥʽʚ 

ʧʦʯʠʥʘʶʯʠ ʟ 15 ʢʚʽʪʥʷ ʜʦ 30 ʣʠʧʥʷ. ʈʽʚʝʥʴ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʽʜ ʩʭʦʜʽʚ 

ʜʦ ʟʙʠʨʘʥʥʷ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 75ï90 % (ʪʘʙʣ. 3.16).  

ʊʘʙʣʠʮʷ 3.16 

ɺʠʞʠʚʘʥʽʩʪʴ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʃʻʨʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ. 

ʉʪʨʦʢʠ 

ʩʽʚʙʠ 

ɺʠʞʠʚʘʥʽʩʪʴ, % ʇʨʠʨʽʩʪ, % ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ 

ʟʙʠʨʘʥʥʷʤ, ʰʪ/ʤ2 

ʇʨʠʨʽʩʪ, 

ʰʪ/ʤ2 

15 ʢʚʽʪʥʷ 75 - 17 - 

30 ʢʚʽʪʥʷ 77 2 18 1 

15 ʪʨʘʚʥʷ 83 8 22 5 

30 ʪʨʘʚʥʷ 83 8 22 5 

15 ʯʝʨʚʥʷ 89 14 26 9 

30 ʯʝʨʚʥʷ 88 13 26 9 

15 ʣʠʧʥʷ 90 15 27 10 

30 ʣʠʧʥʷ 88 13 26 9 

ʅɯʈ0,05 %,   2021 ʨ. ï 2,35   2022 ʨ. ï 1,83    2023 ʨ. ï 2,92 

 

ɿʘ ʩʽʚʙʠ ʫ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʫ ʢʚʽʪʥʽ ʚʽʥ ʙʫʚ ʟʥʘʯʥʦ ʥʠʞʯʠʤ ʽ 

ʩʪʘʥʦʚʠʚ 75-77 %. ɿʘ ʪʨʘʚʥʝʚʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʧʽʜʚʠʱʠʣʦʩʴ ʜʦ 83 %. ɿʘ ʩʽʚʙʠ ʫ ʯʝʨʚʥʽ ʽ ʣʠʧʥʽ ʧʦʢʘʟʥʠʢ ʚʠʞʠʚʘʥʥʷ ʟʨʽʩ ʜʦ 88ï

90 %. ʗʢʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʠʣʴʥʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʫ, ʪʦ 

ʚʧʣʠʚ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʥʘ ʨʽʚʝʥʴ ʚʠʞʠʚʘʥʥʷ ʙʫʚ ʟʥʘʯʥʦ ʤʝʥʰʠʤ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ ʙʫʚ ʩʧʨʠʷʪʣʠʚʠʡ ʪʝʧʣʦʚʠʡ 

ʨʝʞʠʤ ʽ ʜʦʩʪʘʪʥʷ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ. 
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ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘʣʝʞʘʣʘ ʚʽʜ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʪʘ 

ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ɺʦʥʘ ʟʤʽʥʶʚʘʣʘʩʴ ʟ 17ï18 ʰʪ/ʤ2 ʟʘ 

ʩʽʚʙʠ ʫ ʢʚʽʪʥʽ ʜʦ 22 ʰʪ/ʤ2 ï ʟʘ ʩʽʚʙʠ ʫ ʪʨʘʚʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ ʚʧʣʠʚ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r =  0,99. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʬʦʨʤʫʚʘʣʘʩʴ 

ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ ʫ ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ ï 26ï27 ʰʪ/ʤ2 (ʨʠʩ. 3.9). 

 

 

ʈʠʩ. 3.9. ɺʠʞʠʚʘʥʩ̔ʪ ɹʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʃʻʨʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʛʫʩʪʦʪʫ ʽ 

ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʦʣʽʥʦʤʽʘʣɹʥʫ ʢʨʠʚʫ, ʟʘ ʷʢʦʶ 

ʤʦʞʝʤʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʧʽʟʥʽʰʠʭ ʚʽʜ 15 ʣʠʧʥʷ ʩʪʨʦʢʘʭ 

ʩʽʚʙʠ. ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y - = -0,3869ʍ2 + 5,5893ʍ + 68,839; 

ʜʝ Y - ʚʠʞʠʚʘʥʽʩʪʴ, % 

ʍ ï ʩʪʨʦʢ ʩʽʚʙʠ. 
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ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,94 

 

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʟʘ ʧʽʟʥʽʰʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

(ʨʠʩ. 3.10).  

 

ʈʠʩ. 3.10. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʥʠʢʘ ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʩʪʨʦʢʫ ʩʽʚʙʠ ʽ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ 

(ʰʪ/ʤ2). 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 75,7179+1,6135ʍ1 -0,2747ʍ2; 

ʜʝ Y - ʚʠʞʠʚʘʥʽʩʪʴ, %; 

ʍ1 - ʩʪʨʦʢ ʩʽʚʙʠ; 

ʍ2 - ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ, ʰʪ/ʤ
2. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,99. 

ʆʪʞʝ, ʩʪʨʦʢʠ ʩʽʚʙʠ ʚʧʣʠʚʘʣʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʧʨʦʜʦʚʞ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʅʘʡʙʽʣʴʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʩʽʚʙʠ ʫ ʯʝʨʚʥʽ ʽ 
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ʣʠʧʥʽ, ʧʦʢʘʟʥʠʢ ʚʠʞʠʚʘʥʥʷ ʟʨʽʩ ʜʦ 88ï90 %, ʱʦ ʻ ʥʘ 13 - 15 % ʚʠʱʝ ʚʽʜʥʦʩʥʦ 

ʩʪʨʦʢʫ 15 ʢʚʽʪʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʅʘ ʧʝʨʰʠʭ ʬʘʟʘʭ ʨʦʩʪʫ ʾʾ ʚʝʣʠʯʠʥʘ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ. ʇʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ. ɺʦʥʘ ʻ ʩʢʣʘʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʚ ʷʢʦʤʫ 

ʚʽʜʜʟʝʨʢʘʣʶʶʪʴʩʷ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: ʥʦʨʤʘ ʚʠʩʽʚʫ, ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʽ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʚʽʜ ʬʘʟʠ ʩʭʦʜʽʚ ʜʦ ʬʘʟʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʪʠʛʘʥʥʷ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʚʠʚʯʝʥʥʷ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʧʦʢʘʟʫʻ 

ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʛʣʠʙʠʥ. ɺ ʫʤʦʚʘʭ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʻ ʧʦʪʨʝʙʘ ʟʙʽʣʴʰʫʚʘʪʠ ʛʣʠʙʠʥʫ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʤʽʩʪʠʪʠ ʥʘʩʽʥʥʷ ʫ ʚʦʣʦʛʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ [71]. ɺ 

ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʩʽʷʪʠ ʥʘʜʪʦ ʛʣʠʙʦʢʦ, ʪʦʤʫ 

ʥʘʡʙʽʣʴʰʦʶ ʛʣʠʙʠʥʦʶ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ 5 ʩʤ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʱʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙʽʣʴʰʫ 

ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ. ɿʘ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 1-3 ʩʤ ʚʦʥʘ 

ʩʪʘʥʦʚʠʣʘ 24 - 28 ʰʪ/ʤ2 (ʪʘʙʣ. 3.17).  

ʊʘʙʣʠʮʷ 3.17 

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʣʠʙʠʥʠ ʩʽʚʙʠ, ʰʪ/ʤ2 

ɻʣʠʙʠʥʘ 

ʩʽʚʙʠ, ʩʤ 

ʈʦʢʠ 
ʉʝʨʝʜʥʻ 

ʇʨʠʨʽʩʪ ʜʦ 

ʅ=5 ʩʤ 2022 2023 2024 

1 29 25 26 27 12 

2 29 27 28 28 13 

3 27 23 23 24 9 

4 20 18 20 19 4 

5 16 14 14 15 - 

ʅɯʈ0,05 %,    1,78 7,58 7,19   
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ʉʽʚʙʘ ʥʘ ʛʣʠʙʠʥʫ 4 ʩʤ ʪʘ 5 ʩʤ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ 

ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʜʦ 19 ʰʪ/ʤ2 ʪʘ 15 ʰʪ/ʤ2 ʚʽʜʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʚʽʜʯʫʶʪʴ ʚʝʣʴʤʠ 

ʚʠʩʦʢʠʡ ʚʧʣʠʚ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʥʘ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = - 0,97 (ʨʠʩ. 3.11). 

 

 

ʈʠʩ. 3.11. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʽ ʧʦʣʴʦʚʦʶ 

ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -1,074 + 0,36365ʍ; 

ʜʝ Y - ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ, ʰʪ/ʤ2; 

ʍ1 - ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, %. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,94. 

 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ R = 0,98 ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʪʽʩʥʦʪʠ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ, ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʽ 

ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ ʷʢ ʚʝʣʴʤʠ ʚʠʩʦʢʠʡ. ɻʨʘʬʽʯʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 3.12) ʜʝʤʦʥʩʪʨʫʻ, 
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ʱʦ ʧʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 

ʟʥʠʞʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ.  

 

 

ʈʠʩ. 3.12. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʥʠʢʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ (ʰʪ/ʤ2) ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʽ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ (2022-2024 ʨʨ.). 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 8,3039-1,0651*X1+0,2687 ʍ2; 

ʜʝ Y - ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ , ʰʪ/ʤ2; 

ʍ1  ï ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, %; 

ʍ2 ï ʛʣʠʙʠʥʘ ʩʽʚʙʠ, ʩʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,97. 
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ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʣʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

ʅʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʧʘʨʘʤʝʪʨʦʤ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ 2 ʩʤ, ʟʘ ʷʢʦʛʦ 

ʦʪʨʠʤʘʥʦ ʥʘʡʱʽʣʴʥʽʰʠʡ ʧʦʩʽʚ ï 28 ʰʪ. ʨʦʩʣʠʥ/ʤ2.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʟʥʘʯʘʣʘʩʷ ʩʦʨʪʦʚʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʠʣʴʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʩʽʚʙʘ-ʩʭʦʜʠ. ʊʨʠʚʘʣʽʩʪʴ 

ʥʘʩʪʫʧʥʠʭ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʦʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ: ʥʘ 2 - 20 ʜʥʽʚ 

ʫ ʩʦʨʪʫ ʃʻʨʘ ʽ ʥʘ 2 ï 15 ʜʥʽʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ. ɺʠʱʽ ʥʦʨʤʠ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ 

ʘʟʦʪʥʠʭ, ʧʦʜʦʚʞʫʚʘʣʠ ʚʝʛʝʪʘʮʽʶ.  

2. ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ 

ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ (r = - 0,99). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 

ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʧʨʦʧʦʨʮʽʡʥʦ ʟʥʠʞʫʚʘʣʘʩʷ. ɿʘ ʥʘʡʚʠʱʦʾ 

ʥʦʨʤʠ ʜʦʙʨʠʚ N200P80K160 ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʥʠʟʠʚʩʷ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘ 7 % ʽ ʩʪʘʥʦʚʠʚ 45 %. 

3. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʘʤʘʨʘʥʪʫ. ʅʘʡʤʝʥʰʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ï 0,2 ʤʣʥ/ʛʘ ʟʘʙʝʟʧʝʯʠʣʘ  ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʦ ʜʦʩʣʽʜʫ - 70 %. ɿʘ ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʫ ʥʦʨʤʽ 1,2 

ʤʣʥ/ʛʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 60 %, ʘʙʦ ʟʥʠʟʠʣʘʩʴ ʥʘ 10 %. 

4. ʋ ʣʽʪʥʽ ʤʽʩʷʮʽ ʩʢʣʘʜʘʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʰʚʠʜʢʠʭ ʪʘ 

ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʽ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʨʦʩʪʘʚ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (r = 0,95). ʇʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʫ 

ʯʝʨʚʥʽ ï ʣʠʧʥʽ ʙʫʚ ʥʘʡʚʠʱʠʤ, ʫ ʤʝʞʘʭ 73-76 %, ʽ ʥʘʡʤʝʥʰʠʤ - 58 ʪʘ 60 % ʫ 

ʢʚʽʪʥʝʚʽ ʩʪʨʦʢʠ ʩʽʚʙʠ. 
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5. ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘ ʨʽʚʥʽ 

74 % ʪʘ 79 % ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʩʽʚʙʠ ʥʘ 1 ʩʤ ʪʘ 2 ʩʤ. ʋ ʚʠʧʘʜʢʫ ʧʝʨʝʩʠʭʘʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ ʜʦʮʽʣʴʥʦʶ ʻ ʩʽʚʙʘ ʘʤʘʨʘʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 3 ʩʤ. ʉʽʚʙʘ 

ʛʣʠʙʰʝ 3 ʩʤ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ. ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʜʣʷ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʢʣʘʣʠʩʷ ʟʘ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N120P40K80, 

ʟʘ ʷʢʦʾ ʚʠʞʠʚʘʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 57 % ʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ï 20 ʰʪ/ʤ2. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 

ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʽ ʥʠʞʯʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 

6. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʫ ʬʘʟʽ ʩʭʦʜʽʚ ʟʨʦʩʪʘʣʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟ 14 

ʨʦʩʣʠʥ ʥʘ ʤ2 ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʜʦ 72 ʨʦʩʣʠʥ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ, 

ʘʙʦ ʥʘ 58 ʨʦʩʣʠʥ. 

7. ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʥʘ 1 ʤ2 ʟʨʦʩʪʘʣʘ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ. ʅʘʡʱʽʣʴʥʽʰʠʡ ʧʦʩʽʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʟʘ ʥʘʡʙʽʣʴʰʦʾ 

ʥʦʨʤʠ ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. ʇʨʦʪʝ, ʚʥʫʪʨʽʚʠʜʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ 

ʨʦʩʣʠʥ ʚ ʙʽʣʴʰ ʟʘʛʫʱʝʥʠʭ ʧʦʩʽʚʘʭ ʧʨʠʟʚʝʣʘ ʜʦ ʟʘʛʠʙʝʣʽ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʫʞʝ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʽʡ ʚʧʣʠʚ (r = - 0,97) ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘ ʧʦʢʘʟʥʠʢ ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ. ʅʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ 86   % 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. 

8. ʉʪʨʦʢʠ ʩʽʚʙʠ ʚʧʣʠʚʘʣʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʧʨʦʜʦʚʞ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʅʘʡʙʽʣʴʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʩʽʚʙʠ ʫ ʯʝʨʚʥʽ ʽ 

ʣʠʧʥʽ, ʧʦʢʘʟʥʠʢ ʚʠʞʠʚʘʥʥʷ ʟʨʽʩ ʜʦ 88ï90 %, ʱʦ ʻ ʥʘ 13 - 15 % ʚʠʱʝ ʚʽʜʥʦʩʥʦ 

ʩʪʨʦʢʫ 15 ʢʚʽʪʥʷ. 

9. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

ʅʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʧʘʨʘʤʝʪʨʦʤ ʛʣʠʙʠʥʠ ʚʠʩʽʚʫ ʘʤʘʨʘʥʪʫ ʻ 2 ʩʤ, ʟʘ ʷʢʦʛʦ 

ʦʪʨʠʤʘʥʦ ʥʘʡʱʽʣʴʥʽʰʠʡ ʧʦʩʽʚ ï 28 ʰʪ. ʨʦʩʣʠʥ/ʤ2. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ [170, 

174, 175]. 
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ʈʆɿɼɯʃ 4.  

ʌʆʈʄʋɺɸʅʅʗ ɽʃɽʄɽʅʊɯɺ ʉʊʈʋʂʊʋʈʀ ɺʈʆɾɸʖ ɸʄɸʈɸʅʊʋ 

ɿɸʃɽɾʅʆ ɺɯɼ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ɿɸʍʆɼɯɺ 

 

4.1 ʌʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

 

ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʘ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʥʦʨʤ ʚʠʩʽʚʫ ʘʤʘʨʘʥʪʫ ʷʢ ʫ ʚʘʛʦʚʦʤʫ ʚʠʤʽʨʽ (ʢʛ/ʛʘ), ʪʘʢ ʽ ʚ ʢʽʣʴʢʽʩʥʦʤʫ (ʤʣʥ/ʛʘ). 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʢʘʟʫʶʪʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʽ. 

ʊʘʢ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʘʤʘʨʘʥʪ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 1,0 ʤʣʥ/ʛʘ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʥʘ 1ʤ ʨʷʜʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʜʦ 10 ʨʦʩʣʠʥ. ɼʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 

ʥʘʡʢʨʘʱʝ ʤʘʪʠ 100-150 ʪʠʩ ʨʦʩʣʠʥ ʥʘ ʛʘ [48, 74]. ɿʘ ʜʘʥʠʤʠ ʈʘʭʤʝʪʦʚʘ ɼ. ʽ 

ʈʠʙʘʣʢʠ ʗ., ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʜʝʱʦ ʙʽʣʴʰʘ ʽ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 1,5 ʤʣʥ/ʛʘ 

ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 60 ʩʤ [146, 147]. 

ɸʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʠʭ ʨʦʩʣʠʥ, ʟ ʷʢʠʤʠ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ 

ʨʦʟʧʦʯʘʣʘʩʴ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ [39, 380]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʣʝʢʮʽʾ ʤʦʞʥʘ ʟʥʘʯʥʦ 

ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʚʨʦʞʘʡʥʽʩʪʴ. ɺʝʣʠʢʫ 

ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʥʦʚʽ ʩʦʨʪʠ, ʷʢʽ ʚ ʧʝʚʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʚʠʨʦʱʫʚʘʥʽ ʪʫʪ ʩʦʨʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʱʦ ʚʠʪʨʘʪʠ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʤʽʥʽʤʘʣʴʥʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ɯ. ʊ. ɻʦʧʮʽʡ ʟ ʩʧʽʚʘʚʪ. [29] ʚʠʟʥʘʯʝʥʦ 

ʢʦʥʢʨʝʪʥʠʡ ʤʦʨʬʦʪʠʧ ʨʦʩʣʠʥ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʦʨʪʠ ʟʝʨʥʦʚʦʛʦ ʪʠʧʫ ʤʘʶʪʴ ʪʘʢʽ ʦʟʥʘʢʠ: ʥʠʟʴʢʦʨʦʩʣʽʩʪʴ ʨʦʩʣʠʥ 

(ʜʦ 1 ʤ), ʥʝʨʦʟʛʘʣʫʞʝʥʽʩʪʴ, ʟ ʚʝʣʠʢʦʶ ʱʽʣʴʥʦʶ ʘʙʦ ʥʘʧʽʚʱʽʣʴʥʦʶ ʚʦʣʦʪʪʶ, ʟ 

ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ, ʜʨʫʞʥʠʤ ʜʦʟʨʽʚʘʥʥʷʤ; ʥʘʩʽʥʥʷ ʙʽʣʦʛʦ, 

ʟʦʣʦʪʠʩʪʦʛʦ ʘʙʦ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʜʦ 1 ʛ, ʚʤʽʩʪ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ ʜʦ 18,0ï19,0 %, ʢʨʦʭʤʘʣʶ ï 58,0ï59 %, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʜʦ 30 ʮ/ʛʘ; 
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ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ. ɿʝʨʥʦʚʫ ʛʨʫʧʫ ʘʤʘʨʘʥʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʘʢʦʞ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʣʦʪʽ, 

ʚʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʪʘ ʧʦʞʠʚʥʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ. 

ɸʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʧʦʢʘʟʫʻ, ʱʦ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘʙʝʟʧʝʯʠʣʘ ʜʦʙʨʠʡ ʚʝʛʝʪʘʪʠʚʥʠʡ ʨʽʩʪ. 

ʅʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʙʫʣʘ ʚ ʩʦʨʪʫ ʉʝʤ (207,4 ʩʤ). ɼʦʙʨʠʤ ʨʦʩʪʦʤ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʽ ʥʘʡʫʨʦʞʘʡʥʽʰʽ ʩʦʨʪʠ: ʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 1 ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ 

193,6 ʩʤ, ʫ ʩʦʨʪʫ ʃʻʨʘ ï 195,3 ʩʤ (ʪʘʙʣ. 4.1).  

ʊʘʙʣʠʮʷ 4.1.  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʩʝʨʝʜʥʻ 2019 ï 2021 ʨʨ. 

ˉ 

ʧ/ʧ 

ʉʦʨʪ ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ, ʩʤ 

ʄʘʩʘ 

ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ, 

ʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʥʘ 

ʤ2 ʥʘ ʯʘʩ 

ʟʙʠʨʘʥʥʷ 

1 ʋʣʴʪʨʘ 131,5 69,4 11,0 0,78 18 

2 ʉʪʫʜʝʥʪʩʴʢʠʡ 192,0 49,2 12,4 0,76 20 

3 ʍʘʨʢ̔ʚʩʴʢʠʡ 1 193,6 54,5 19,2 0,88 21 

4 ʃʻʨʘ 195,3 61,0 16,4 0,76 20 

5 ɸʮʪʝʢ 171,2 55,2 11,5 0,74 19 

6 ʉʝʤ 207,4 60,3 15,2 0,75 18 

7 ʇʦʣʽʱʫʢ 170,0 64,7 11,6 0,85 19 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ 

ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʠʩʦʪʫ ʩʪʝʙʣʘ 

ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ, ʘ ʩʘʤʝ ʜʣʷ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʇʦʣʽʱʫʢ, ɸʮʪʝʢ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,84, r = 0,83, r = 0,79 ʪʘ ʜʣʷ ʩʦʨʪʽʚ ʉʝʤ, ʋʣʴʪʨʘ, ʃʻʨʘ, 

ʉʪʫʜʝʥʪʩʴʢʠʡ ʚʽʜʧʦʚʽʜʥʦ - r = 0,77, r = 0,74, r = 0,72, r = 0,70. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ: 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ, ʃʻʨʘ, ʋʣʴʪʨʘ ʩʪʘʥʦʚʠʚ r = 0,39, r 

= 0,37, r =0,34, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʪʘ ʧʨʷʤʠʡ ʩʣʘʙʢʠʡ 
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ï ʜʣʷ ʩʦʨʪʽʚ ʇʦʣʽʱʫʢ (r =0,20), ʉʝʤ (r =0,30), ɸʮʪʝʢ (r =0,27), ʍʘʨʢʽʚʩʴʢʠʡ 1 (r 

=0,17). 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʙʫʣʘ ʥʘʡʙʽʣʴʰʘ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʧʨʦʪʝ ʮʝʡ ʩʦʨʪ ʙʫʚ 

ʥʘʡʤʝʥʰ ʫʨʦʞʘʡʥʠʤ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ʙʫʣʘ ʦʜʥʽʻʶ 

ʟ ʥʘʡʢʦʨʦʪʰʠʭ, ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʡʚʠʱʦʶ ʧʦ ʜʦʩʣʽʜʫ, ʱʦ ʻ ʟʫʤʦʚʣʝʥʦ ʙʦʪʘʥʽʢʦ-

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ. ʄʽʞ 

ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʚʠʷʚʣʝʥʦ ʟʚʦʨʦʪʥʫ 

ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ - r = -0,36. ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʤʘʣʘ ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʫ 

ʩʦʨʪʽʚ ɸʮʪʝʢ (r =0,76), ʋʣʴʪʨʘ (r =0,75), ʇʦʣʽʱʫʢ (r =0,77), ʃʻʨʘ (r =0,71), ʘ ʫ 

ʩʦʨʪʽʚ ʉʝʤ, ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ʉʪʫʜʝʥʪʩʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r 

=0,63, r =0,54 ʪʘ r =0,58 ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ. ʇʨʠʩʫʪʥʷ ʧʦʟʠʪʠʚʥʘ ʩʝʨʝʜʥʷ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ï ʚʽʜ r =0,30 ʜʦ r =0,57.  

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 0,74 ï 0,88 ʛ. ʅʘʡʢʨʫʧʥʽʰʝ ʟʝʨʥʦ 

ʙʫʣʦ ʚ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʱʦ ʡ ʟʘʙʝʟʧʝʯʠʣʦ ʮʴʦʤʫ ʩʦʨʪʫ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ ʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʽ ʚʨʦʞʘʡʥʽʩʪʶ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ - r = 0,47.  

ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 4.1) ʜʝʤʦʥʩʪʨʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʘʩʠ 1000 

ʥʘʩʽʥʠʥ ʚʽʜ ʩʦʨʪʫ ʽ ʛʫʩʪʦʪʠ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ (ʧʦʥʘʜ 0,95 

ʛ) ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʚʠʩʦʢʦʾ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ (20-24 ʰʪ/ʤĮ) ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ (ʤʝʥʰʝ 0,70 ʛ) 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʥʠʟʴʢʽʡ ʛʫʩʪʦʪʽ (7,5-10 ʰʪ/ʤĮ) ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,42 ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʧʣʠʚ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = -1,6509+0,0439 ʍ1 +0,0153 ʍ2 ; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ; 

ʍ1 - ʢ̔ ʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʤ
2 ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ; 

ʍ2 ï ʩʦʨʪ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,42 
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ʈʠʩ. 4.1. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʫ 

ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʽ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ 

(ʰʪ/ʤ2).  

 

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʤ2 ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʚʫʟʴʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ, ʚʽʜ 18 ʨʦʩʣʠʥ ʜʦ 21 ʨʦʩʣʠʥʠ. ɿʘ ʪʘʢʦʾ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʯʠʤ ʙʽʣʴʰʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ï ʪʠʤ ʚʠʱʘ 

ʚʨʦʞʘʡʥʽʩʪʴ. ʂʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,76, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ. 

ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʚʽʜ 10 ʜʦ 19 ʛ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪ.̔ ʎʝʡ ʬʘʢʪʦʨ ʤʘʻ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ (ʨʠʩ. 4.2). 
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ʈʠʩ. 4.2. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʤʘʩʠ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʠ (ʛ) ʽ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ (ʰʪ/ʤ2) ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 (ʪ/ʛʘ). 

 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (ʧʦʥʘʜ 4,0 ʪ/ʛʘ) ʟʘʙʝʟʧʝʯʫʻ ʧʦʻʜʥʘʥʥʷ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ 20-20,5 ʰʪ/ʤĮ ʽ ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 17-19 ʛ. 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = -2,8168+0,142ʍ1 +0,1995 ʍ2 ; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʢ̔ ʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʤ2 ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ; 

ʍ2 - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,99 

 

ʅʘʡʙʽʣʴʰʠʡ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʫ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʤʘʣʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ r = 
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0,99. ʋ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʤʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʩʪʘʥʦʚʠʣʘ 19,2 ʛ, ʱʦ ʚʠʱʝ ʟ 

ʩʦʨʪʦʤ ɸʮʪʝʢ ʥʘ 7,7 ʛ.  

ʄʽʞ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʪʘ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ 1 ʨʦʩʣʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚʠʩʦʢʘ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ r = - 0,84 ʫ ʩʦʨʪʫ ɸʮʪʝʢ, r = -0,92 ʫ ʩʦʨʪʽʚ 

ʋʣʴʪʨʘ ʪʘ ʇʦʣʽʱʫʢ, r = -0,83 ʫ ʩʦʨʪʫ ʃʻʨʘ, r = -0,90 ʫ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ, 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʉʝʤ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʥʠʤ 

ʨʝʞʠʤʦʤ ʽ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 1 ʨʦʩʣʠʥʠ: r = 0,72 ʫ ʩʦʨʪʽʚ ʇʦʣʽʱʫʢ ʪʘ ʋʣʴʪʨʘ, r = 0,75 

ʫ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ 1, ʉʝʤ, r = 0,82 ʫ ʩʦʨʪʫ ɸʮʪʝʢ ʪʘ r = 0,84 ʫ 

ʩʦʨʪʫ ʃʻʨʘ. 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʫ ʃʻʨʘ (3,28 ʪ/ʛʘ) ʦʜʝʨʞʘʣʠ ʟʘ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ 20 ʰʪ/ʤ2 ʽ ʤʘʩʠ ʟʝʨʥʘ ʟ ʚʦʣʦʪʽ 16,4 ʛ, ʘ ʚ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟ ʥʘʡʚʠʱʦʶ 

ʫʨʦʞʘʡʥʽʩʪʶ (4,03 ʪ/ʛʘ) ʮʽ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʙʫʣʠ ʚʠʱʠʤʠ: ʚʽʜʧʦʚʽʜʥʦ 21 

ʨʦʩʣʠʥ/ʤ2 ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʚʦʣʦʪʽ 19,2 ʛ.  

ɺʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʶ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ ʤʘʣʘ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ (r= 0,63) ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ, ʪʦʜʽ ʷʢ ʤʽʞ 

ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

(r= -0,36). ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʫ ʩʦʨʪʽʚ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 0,74 ï 0,88 ʛ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʤʘʣʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ r = 0,99). ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʪʘʢʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʶ: 

ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ - 21 ʨ/ʤ2 ʪʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ï 19,2 ʛ. 

 

4.2 ʌʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ɿʘ ʜʘʥʠʤʠ ʂʦʛʫʪʘ ʉ.ɻ., ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ 

ʟʝʨʥʦ ʜʣʷ ʚʩʽʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʻ 0,9 ʢʛ/ʛʘ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʫʨʦʞʘʡ ʟʘ 

ʪʘʢʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʝʨʝʚʠʱʫʚʘʚ ʙʽʣʴʰ ʟʨʽʜʞʝʥʽ ʧʦʩʽʚʠ ʥʘ 9,6-31,6   %, ʘ ʙʽʣʴʰ 

ʟʘʛʫʱʝʥʽ ï ʥʘ 21,2-38,8   %. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʩʦʨʪʦʚʦʛʦ ʩʢʣʘʜʫ ʘʤʘʨʘʥʪʫ 

ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʢʠ ʚʠʨʦʱʫʚʘʥʥʷ: ʥʘ ʢʦʨʤ ʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʤ ʻ ʩʦʨʪ 

ɸʮʪʝʢ, ʘ ʥʘ ʟʝʨʥʦ ï ʋʣʴʪʨʘ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ɸʮʪʝʢ ʧʝʨʝʚʠʱʫʻ ʋʣʴʪʨʘ ʥʘ 2,1, 
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ʘ ʚ ʜʨʫʛʦʤʫ ʋʣʴʪʨʘ ʧʝʨʝʚʠʱʫʻ ɸʮʪʝʢ ʥʘ 51,6   %. ɺʩʪʘʥʦʚʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ 54,8 

ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʥʘ 1 ʤ2 (ʩʦʨʪ ʋʣʴʪʨʘ) ʪʘ 44,7 ʨʦʩʣʠʥ/ʤ2 (ʩʦʨʪ ʆʨʭʽʜʝʷ) [102]. 

ɼʝʷʢʽ ʚʯʝʥʽ ʚʽʜʟʥʘʯʘʶʪʴ ʧʨʦ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʟ 

ʷʢʽʩʪʶ ʟʝʨʥʘ, ʘ ʩʘʤʝ ʟ ʚʤʽʩʪʦʤ ʙʽʣʢʘ [574]. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʫʢʦʚʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ 

ʧʨʦ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʽ ʫʨʦʞʘʡʥʦʩʪʽ ʣʠʩʪʷ [546]. ʊʦʤʫ 

ʜʣʷ ʮʽʻʾ ʚʽʜʥʦʩʥʦ ʥʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʦʪʨʽʙʥʦ ʚʠʚʯʘʪʠ ʽ ʫʪʦʯʥʶʚʘʪʠ ʙʽʣʴʰʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ [305]. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ 

ʚʠʩʽʚʫ ʜʣʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʚ ʫʤʦʚʘʭ ʧʝʚʥʦʾ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ.  

ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʝʤʘʻ ʜʘʥʠʭ ʧʨʦ ʦʧʪʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ, ʙʘʛʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʘʣʠ ʨʽʟʥʽ, ʯʘʩʦʤ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ. ɿʘ ʜʘʥʠʤʠ 

Pourfarid ɸ. ʽ ʽʥ., ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʚʘ ʛʝʥʦʪʠʧʠ Amaranthus cruentus 

(ʩʦʨʪ ɸʤʘʨ,) ʪʘ Amaranthus hypochondriacus (ʩʦʨʪ Aʥʥa), ʙʫʣʠ ʚʠʩʽʷʥʽ ʚ ʢʽʣʴʢʦʩʪʽ 

17, 35, 70 ʪʘ 140 ʨʦʩʣʠʥ ʤ2 ʟ ʤʽʞʨʷʜʜʷʤ 30 ʩʤ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʩʦʨʪʫ 

ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, ʩʝʨʝʜʥʷ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʜʣʷ ɸʤʘʨʘ ʩʪʘʥʦʚʠʣʘ 0,61 ʛ ʽ 

ʜʣʷ ɸʥʥʠ ʩʪʘʥʦʚʠʚ 0,65 ʛ, ʘʣʝ ʩʦʨʪ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʨʦʩʣʠʥ ʟʤʝʥʰʠʣʦ ʤʘʩʫ ʪʠʩʷʯʽ ʥʘʩʽʥʠʥ, ʽ ʚ ʦʙʦʭ ʩʦʨʪʽʚ ʤʘʩʘ 

1000 ʥʘʩʽʥʠʥ ʙʫʣʦ ʥʘʡʙʽʣʴʰʘ ʟʘ 17 ʨʦʩʣʠʥ ʥʘ ʤ2. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ 

ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʽʟ 140 ʨʦʩʣʠʥ ʥʘ ʤ2. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʚʽʜ 17 ʜʦ 

140 ʰʪ/ʤ2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ  ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʜʣʷ ʩʦʨʪʫ ɸʥʥʘ  ʚʽʜ 1197 

ʜʦ 8447 ʢʛ/ʛʘ, ʘ ʜʣʷ ʩʦʨʪʫ ɸʤʘʨ -  ʚʽʜ 982 ʜʦ 6685 ʢʛ/ʛʘ [306].  

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʻ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʠ. ɺʦʥʘ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʟʥʘʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʷʢ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤʠ ʚʠʩʽʚʫ, 

ʪʘʢ ʽ ʩʦʨʪʫ. ʅʘʡʚʠʱʦʶ ʤʘʩʘ ʟʝʨʥʘ ʙʫʣʘ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʚʦʥʘ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 34,0 ʛ ʜʦ 12,5 ʛ (ʪʘʙʣ. 4.2). ɺʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʫʮʚʽʪʪʷ ʟʘʣʠʰʘʣʘʩʴ ʪʘʢʦʞ ʫ ʩʦʨʪʫ ʃʻʨʘ ï ʚʽʜ 26,6 ʛ ʜʦ 11,5 ʛ. ʋ ʩʦʨʪʫ ʉʝʤ ʤʘʩʘ 

ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 14,4 ʛ. ʋ ʩʦʨʪʽʚ 

ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ ɸʮʪʝʢ ʚʦʥʘ ʙʫʣʘ ʥʠʞʯʦʶ, ʚʽʜʧʦʚʽʜʥʦ 12,5 ʛ ʪʘ 12,1 ʛ. 

ʅʘʡʥʠʞʯʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï 10,4 ʛ.  
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ʊʘʙʣʠʮʷ 4.2 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ, 

ʩʝʨʝʜʥʻ ʟʘ 2020-2022 ʨʨ., ʛ 

ʉʦʨʪ 
ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʉʝʨʝʜʥʻ ʟʘ 

ʩʦʨʪʘʤʠ 0,2 0,4 0,6 0,8 1,0 1,2 (ʢʦʥʪʨʦʣʴ) 

ʋʣʴʪʨʘ 

(ʢʦʥʪʨʦʣʴ) 
17,6 11,0 9,4 8,5 8,2 7,7 10,4 

ʍʘʨʢʽʚʩʴʢʠʡ 1 34,0 23,1 18,2 15,2 13,7 12,5 19,4 

ɸʮʪʝʢ 19,0 13,2 11,2 10,3 9,7 9,1 12,1 

ʃʻʨʘ 26,6 19,7 15,6 12,6 11,9 11,5 16,3 

ʉʝʤ 23,6 16,6 13,9 11,6 10,8 10,2 14,4 

ʉʪʫʜʝʥʪʩʴʢʠʡ 21,6 14,2 11,8 9,6 9,1 8,8 12,5 

ʉʝʨʝʜʥʻ ʟʘ 

ʥʦʨʤʘʤʠ 

ʚʠʩʽʚʫ 

23,7 16,3 13,3 11,3 10,6 10,0  

 

ʑʝ ʙʽʣʴʰʝ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ 

ʚʧʣʠʚʘʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ. ʆʯʽʢʫʚʘʥʦ ʚʦʥʘ ʙʫʣʘ ʥʘʡʚʠʱʘ ʟʘ ʤʝʥʰʦʾ ʱʽʣʴʥʦʩʪʽ 

ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ʜʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʩʪʘʥʦʚʠʣʘ 17,6 ï 34,0 ʛ (ʪʘʙʣ. 4.2). 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʤʘʻ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʫʨʦʞʘʡʥʽʩʪʶ, r = 0,99. 

ɺʠʩʦʢʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʪʘʢʦʞ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ï 11,0 ï 23,1 

ʛ. ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʽ ʥʘʡʥʠʞʯʦʶ ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʠʩʽʚʦʤ 1,2 ʤʣʥ/ʛʘ ï 7,7 ï 12,5 ʛ. ʉʧʽʣʴʥʠʡ ʚʧʣʠʚ 

ʩʦʨʪʫ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʠʷʚʠʚʩʷ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤ, ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʩʪʘʥʦʚʠʚ r=0,84.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʪʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʩʦʨʪʫ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ 

r = -0,39, ʽ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,74 (ʨʠʩ. 4.3)..  
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ʈʠʩ. 4.3. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʥʦʨʤʠ ʚʠʩʽʚʫ (ʤʣʥ/ʛʘ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ) ʽ ʩʦʨʪʫ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ (ʛ). 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = 158,4975-1,309 ʍ1 -12,5833 ʍ2; 

ʜʝ Y - ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʛ; 

ʍ1 ï ʩʦʨʪ; 

ʍ2 - ʥʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,70 

 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʬʦʨʤʫʚʘʚʩʷ ʟʘ ʨʽʟʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ. ʋ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʦʧʪʠʤʘʣʴʥʠʤ ʾʭ 

ʧʦʻʜʥʘʥʥʷʤ ʙʫʣʦ 20 ʨʦʩʣʠʥ/ʤ2 ʪʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 23,1 ʛ (ʪʘʙʣ. 4.3).  
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ʊʘʙʣʠʮʷ 4.3 

ʆʧʪʠʤʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʚʠʱʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʩʝʨʝʜʥʻ ʟʘ 2020-2022 ʨʨ. 

ʉʦʨʪ 

ʅʘʡʚʠʱʘ 

ʚʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩʽʥʠʥ/ʤ2 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʥʘ ʤ2  

ʧʝʨʝʜ 

ʟʙʠʨʘʥʥʷʤ, 

ʰʪ 

ʄʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʨʦʩʣʠʥʠ, ʛ 

ʋʣʴʪʨʘ 

(ʢʦʥʪʨʦʣʴ) 
2,78 100 34 8,2 

ʍʘʨʢʽʚʩʴʢʠʡ 1 4,63 40 20 23,1 

ɸʮʪʝʢ 3,00 80 29 10,3 

ʃʻʨʘ 3,95 40 20 19,7 

ʉʝʤ 3,61 60 26 13,9 

ʉʪʫʜʝʥʪʩʴʢʠʡ 3,18 60 27 11,8 

 

ɿʘ ʪʘʢʦʾ ʞ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʽ ʜʝʱʦ ʤʝʥʰʦʾ ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥ (19,7 ʛ) 

ʦʜʝʨʞʘʥʦ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʫ ʃʻʨʘ. ɯʥʰʽ ʩʦʨʪʠ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʬʦʨʤʫʚʘʣʠ ʟʘ ʚʠʱʦʾ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʽ ʤʝʥʰʦʾ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʊʘʢ, ʫ ʩʦʨʪʽʚ ɸʮʪʝʢ ʪʘ ʋʣʴʪʨʘ  ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʽ ʤʘʩʠ ʟʝʨʥʘ 

ʟ ʨʦʩʣʠʥʠ ʙʫʣʦ ʥʘ ʨʽʚʥʽ 29 ʨʦʩʣʠʥ/ʤ2 ʪʘ 10,3 ʛ ʽ 34 ʨʦʩʣʠʥ/ʤ2 ʪʘ 8,2 ʛ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʟ ʙʽʣʴʰʦʶ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ, 

ʬʦʨʤʫʚʘʣʘʩʴ ʥʠʞʯʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ. 

ʇʦʢʘʟʥʠʢ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʙʫʚ ʩʪʘʙʽʣʴʥʽʰʠʤ ʽ ʤʘʣʦ ʟʤʽʥʶʚʘʚʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ ʩʦʨʪʫ ʟʤʽʥʠ ʙʫʣʠ ʚʘʛʦʤʽʰʽ (0,14 

ʛ), ʥʽʞ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤʠ ʚʠʩʽʚʫ (0,04 ʛ) (ʪʘʙʣ. 4.4).  
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ʊʘʙʣʠʮʷ 4.4 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʩʝʨʝʜʥʻ 

ʟʘ 2020-2022 ʨʨ., ʛ 

ʉʦʨʪ 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ 
ʉʝʨʝʜʥʻ ʟʘ 

ʩʦʨʪʘʤʠ 0,2 0,4 0,6 0,8 1,0 
1,2 

(ʢʦʥʪʨʦʣʴ) 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 0,77 0,76 0,75 0,75 0,74 0,73 0,75 

ʍʘʨʢʽʚʩʴʢʠʡ 1 0,92 0,91 0,89 0,89 0,88 0,86 0,89 

ɸʮʪʝʢ 0,80 0,80 0,79 0,78 0,78 0,78 0,79 

ʃʻʨʘ 0,84 0,84 0,82 0,82 0,81 0,80 0,82 

ʉʝʤ 0,84 0,83 0,81 0,81 0,80 0,79 0,81 

ʉʪʫʜʝʥʪʩʴʢʠʡ 0,80 0,80 0,79 0,78 0,76 0,76 0,78 

ʉʝʨʝʜʥʻ ʟʘ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ 
0,83 0,82 0,81 0,80 0,80 0,79  

 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʩʪʘʥʦʚʠʚ r = -0,77. ʅʘʡʚʠʱʦʶ ʚʦʥʘ ʙʫʣʘ ʫ ʥʘʡʫʨʦʞʘʡʥʽʰʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 

1, ʜʝ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 0,86 ï 0,92 ʛ. ɺʠʩʦʢʦʶ 

ʟʘʣʠʰʘʣʘʩʴ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʪʘʢʦʞ ʫ ʩʦʨʪʽʚ ʃʻʨʘ ʪʘ ʉʝʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ, ʚʽʜʧʦʚʽʜʥʦ, 0,82 ʛ ʪʘ 0,81 ʛ. ʋ ʩʦʨʪʽʚ ɸʮʪʝʢ, ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ 

ʋʣʴʪʨʘ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʙʫʣʘ ʥʠʞʯʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 0,79 ʛ; 0,78 ʛ; 0,75 ʛ.  

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʟʘʢʦʥʦʤʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʴ ʫ ʚʩʽʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʘ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ. ʗʢʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʠʩʽʚʦʤ 0,2 ʤʣʥ/ʛʘ ʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʦʥʘ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ ʜʦʩʣʽʜʽ ʽ ʩʪʘʥʦʚʠʣʘ 0,92 ʛ, ʪʦ ʟʘ ʚʠʩʽʚʫ 1,2 

ʤʣʥ/ʛʘ ʟʥʠʟʠʣʘʩʴ ʜʦ 0,86 ʛ, ʘʙʦ ʥʘ 0,06 ʛ. ʅʘʡʤʝʥʰʝ ʟʤʽʥʶʚʘʣʘʩʴ ʤʘʩʘ 1000 

ʥʘʩʽʥʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʫ ʩʦʨʪʫ ɸʮʪʝʢ ï  ʟ 0,80 ʛ ʜʦ 0,78 ʛ, ʘʙʦ ʣʠʰʝ ʥʘ 

0,02 ʛ.  ʋ ʟʘʛʘʣʴʥʦʤʫ ʟʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʩʦʨʪʽʚ  ʚʘʨʽʘʥʪʠ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ 

ʥʘ 0,01 ʛ.  
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ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 4.4) ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ 

ʚʽʜ ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ.  

 

 

ʈʠʩ. 4.4. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʥʦʨʤʠ ʚʠʩʽʚʫ (ʤʣʥ/ʛʘ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ) ʽ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʤʘʨʘʥʪʫ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ (ʛ). 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = 3,0159 - 0,021 ʍ1 - 0,0424 ʍ2; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ; 

ʍ1 -ʩʦʨʪ; 

ʍ2 - ʥʦʨʤʘ ʚʠʩʽʚʫ (ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ). 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,69 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,69 ʩʚʽʜʯʠʪʴ, ʱʦ ʤʦʜʝʣʴ ʧʦʷʩʥʶʻ 69% 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ, ʱʦ ʻ ʧʨʠʡʥʷʪʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʷ 

ʘʛʨʦʥʦʤʽʯʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʥʘ ʦʟʥʘʢʫ ʚʧʣʠʚʘʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʚʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʈʝʰʪʘ 31% ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʟʫʤʦʚʣʝʥʘ 
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ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʥʝ ʚʢʣʶʯʝʥʠʤʠ ʚ ʤʦʜʝʣʴ, ʪʘʢʠʤʠ ʷʢ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, 

ʘʛʨʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʘʛʨʦʪʝʭʥʽʢʠ ʪʘ ʚʠʧʘʜʢʦʚʽ ʧʦʤʠʣʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʊʨʠʚʠʤʽʨʥʘ ʧʦʚʝʨʭʥʷ ʜʝʤʦʥʩʪʨʫʻ ʧʣʘʚʥʫ ʟʤʽʥʫ ʤʘʩʠ ʥʘʩʽʥʠʥ. 

ɻʨʘʜʽʻʥʪ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜʦʙʨʘʞʘʻ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʥʘʩʽʥʠʥ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʙʦʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʯʦʤʫ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʘ ʟʤʽʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʟʜʦʚʞ ʦʩʽ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʽʣʴʰʠʤ ʟʘ ʘʙʩʦʣʶʪʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʾ ʜʣʷ ʮʴʦʛʦ ʬʘʢʪʦʨʘ. 

ʉʧʽʣʴʥʠʡ ʚʧʣʠʚ ʩʦʨʪʫ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 

ʚʠʷʚʠʚʩʷ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

R=0,83.  

ʇʦʜʽʙʥʽ ʜʘʥʽ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʩʦʨʪʘʤʠ ʘʤʘʨʘʥʪʫ ʦʜʝʨʞʘʣʠ ʪʘʢʦʞ ɻʫʩʻʚ ʄ. ɻ. ʽ ɺʦʡʪʘʰʝʥʢʦ ɼ. ʇ. [48]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʤʘʩʘ 1000 

ʥʘʩʽʥʠʥ ʢʦʣʠʚʘʣʘʩʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʫ, ʪʘ ʩʪʘʥʦʚʠʣʘ ʚ ʩʦʨʪʫ ʋʣʴʪʨʘ 0,51 ï 

0,68 ʛ ʪʘ ʫ ʩʦʨʪʫ ʉʪʫʜʝʥʪʩʴʢʠʡ ï 0,57 ï 0,71 ʛ.  

ɿʘ ʜʝʪʘʣʴʥʽʰʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʽ 

ʩʪʘʥʦʚʠʣʘ 34,1 ʛ (ʪʘʙʣ. 4.5).  

ʊʘʙʣʠʮʷ 4.5.  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʩʝʨʝʜʥʻ ʟʘ 2020 ï 2022 ʨʨ. 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, ʩʤ 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ, ʩʤ 

ʄʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

0,2 182 68  34,1 0,91  

0,4 182  67  20,4 0,91 

0,6 180  64 16,1 0,88 

0,8 180 58 14,1 0,87 

1,0 178  53 12,6 0,86 

1,2 170  50 11,7 0,86 
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ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʪʫʪ ʥʘʡʚʠʱʘ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʤ2 ʙʫʣʦ ʣʠʰʝ 12 ʨʦʩʣʠʥ, ʷʢʽ ʤʘʣʠ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ 

ʞʠʚʣʝʥʥʷ ʽ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʩʦʥʷʯʥʦʾ ʘʩʠʤʽʣʷʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʠ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ ʟʥʠʟʠʣʘʩʴ ʜʦ 20,4 ʛ. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʽ 

ʜʫʞʝ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʫʨʦʞʘʶ. ɿʦʢʨʝʤʘ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ 

ʩʪʘʥʦʚʠʚ r = -0,85, ʤʽʞ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʽ ʤʘʩʦʶ ʥʘʩʽʥʥʷ 1 ʨʦʩʣʠʥʠ - r = -0,87, ʤʽʞ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ - ʩʪʘʥʦʚʠʚ r = -0,98 ʤʽʞ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʽ 

ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,95. ɺʩʪʘʥʦʚʣʝʥʦ 

ʩʠʣɹʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʽ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ, ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʽ 

ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,85 ʽ r = 0,72 ʚʽʜʧʦʚʽʜʥʦ, 

ʪʘ ʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʽ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ - r = 0,59. 

ʄʽʞ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʪʘ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ 

r = 0,78, ʤʽʞ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʽ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ - r = 0,93, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʠʣʴʥʠʡ ʽ ʜʫʞʝ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ. ʉʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʚʽʜʤʽʯʝʥʦ ʤʽʞ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ 

ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʽ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ, r = 0,85. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʤʘʣʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʟʤʽʥʶʶʯʠʩʴ ʫ ʤʝʞʘʭ 

0,86 ï 0,91 ʛ. ɿʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʟʘ ʤʝʥʰʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʨʦʩʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʱʠʭ ʨʦʩʣʠʥ (ʥʘ 12 ʩʤ). ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ 

ʪʝʞ ʟʨʦʩʪʘʣʘ  ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʥʠʞʯʦʶ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʪʘʢʦʛʦ ʧʦʻʜʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ: ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ï 21ʰʪ/ʤ2 ʪʘ 26 ʰʪ/ʤ2 ʽ 

ʤʘʩʘ ʟʝʨʥʘ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ï 20,4 ʛ ʪʘ 16,1 ʛ. 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ (17,6 ï 34,0 ʛ) ʫ ʚʩʽʭ ʩʦʨʪʽʚ ʟʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ. ʉʝʨʝʜ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʘʡʙʽʣʴʰʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ  

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (12,5 ï 34,0 ʛ) ʟʘ ʚʩʽʭ ʥʦʨʤ ʚʠʩʽʚʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʦʨʪ 

ʍʘʨʢʽʚʩʴʢʠʡ 1. 
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ʆʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʡʚʠʱʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʙʫʣʦ 20 ʨʦʩʣʠʥ/ʤ2 ̔  ʤʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʨʦʩʣʠʥʠ 23,1 ʛ. ɿʘ ʪʘʢʦʾ ʞ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʽ ʜʝʱʦ ʤʝʥʰʦʾ ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥ 

(19,7 ʛ) ʦʜʝʨʞʘʥʦ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʫ ʃʻʨʘ. ɯʥʰʽ ʩʦʨʪʠ ʚʠʱʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʠ ʟʘ ʤʝʥʰʦʾ ʤʘʩʠ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʽ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʥʘ ʤ2. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ ʙʽʣʴʰʝ ʟʤʽʥʶʚʘʣʘʩʴ  ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʨʪʫ (0,14 

ʛ), ʥʽʞ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤʠ ʚʠʩʽʚʫ (0,04 ʛ). ʅʘʡʚʠʱʦʶ ʚʦʥʘ ʙʫʣʘ ʫ 

ʥʘʡʫʨʦʞʘʡʥʽʰʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʜʝ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʢʦʣʠʚʘʣʘʩʴ 

ʫ ʤʝʞʘʭ 0,86 ï 0,92 ʛ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 1,2 ʤʣʥ/ʛʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʜʦ 0,79 ʛ, ʪʦʜʽ ʷʢ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʚʦʥʘ 

ʩʪʘʥʦʚʠʣʘ 0,83 ʛ.  

 

4.3 ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʛʣʠʙʠʥʠ 

ʩʽʚʙʠ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʫʨʦʞʘʡ ʟʘ ʨʽʟʥʠʭ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ.  

ɻʣʠʙʠʥʘ ʩʽʚʙʠ ʚʧʣʠʚʘʻ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥʠ. 

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʫ ʘʤʘʨʘʥʪʫ ʤʘʻ ʫʥʽʢʘʣʴʥʫ ʙʫʜʦʚʫ. ʌʦʨʤʫʻʪʴʩʷ ʜʚʘ ʚʠʜʠ 

ʢʦʨʝʥʽʚ: ʤʠʯʢʫʚʘʪʠʡ, ʱʦ ʚʙʠʨʘʻ ʚʦʣʦʛʫ ʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ ʪʘ ʩʪʨʠʞʥʝʚʠʡ, 

ʷʢʠʡ ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʜʦ 7-ʤʠ ʤʝʪʨʦʚʦʾ ʛʣʠʙʠʥʠ. ʎʝ ʦʜʥʝ ʟ ʧʦʷʩʥʝʥʴ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʏʘʩʪʢʘ ʩʪʨʠʞʥʝʚʦʛʦ ʢʦʨʝʥʷ ʧʨʠ ʮʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʢʦʨʝʥʽ ɯ-ʛʦ 

ʧʦʨʷʜʢʫ ï 18ï20 %, ɯɯ-ʛʦ ʧʦʨʷʜʢʫ ï 30ï32 %. ɹʦʢʦʚʽ ʢʦʨʽʥʮʽ ʨʦʟʭʦʜʷʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚ ʙʦʢʠ ʥʘ 20ï25 ʩʤ, ʨʽʜʰʝ ï ʜʦ 60 ʩʤ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 25ï40 ʩʤ [39; 96]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʤʘʣʦ ʚʧʣʠʚʘʣʘ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʟʘ ʩʽʚʙʠ ʥʘ 1-3 ʩʤ. 
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ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʛʣʠʙʦʢʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʥʘʩʽʥʥʷ 

ʥʘ 4 ʩʤ ʪʘ 5 ʩʤ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʨʠʚʘʣʽʰʠʤ ʧʨʦʨʦʩʪʘʥʥʷʤ, ʟʘʧʽʟʥʝʥʥʷʤ ʟʽ 

ʧʦʷʚʦʶ ʩʭʦʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʤʽʣʢʦʶ ʩʽʚʙʦʶ ʥʘ 7-10 ʜʥʽʚ ʽ ʙʽʣʴʰʝ. ʈʦʩʣʠʥʠ, ʷʢʽ 

ʟʽʡʰʣʠ ʧʽʟʥʽʰʝ, ʚʽʜʩʪʘʚʘʣʠ ʚ ʨʦʩʪʽ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʽ ʙʫʣʠ ʥʠʟʴʢʦʨʦʩʣʽʰʠʤʠ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʚʙʦʶ ʥʘ ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ 1-3 ʩʤ (ʪʘʙʣ. 4.6). 

 

ʊʘʙʣʠʮʷ 4.6  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ, (ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ.). 

ɻʣʠʙʠʥʘ 

ʩʽʚʙʠ, ʩʤ 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ, 

ʰʪ/ʤ2 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ, ʩʤ 

ɺʠʩʦʪʘ 

ʩʪʝʙʣʘ, 

ʩʤ 

ʄʘʩʘ 

ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

1 27 63 208 14,3 0,82 

2 28 65 211 14,4 0,84 

3 25 64 209 14,4 0,81 

4 19 53 200 13,6 0,72 

5 15 42 181 12,3 0,70 

 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʚʯʝʥʥʷʤ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ʟʘʢʦʥʦʤʽʨʥʦ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (r = 0,97). ʊʘʢ, ʟʘ ʩʽʚʙʠ ʥʘ 1-3 ʩʤ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 63-65 ʩʤ, ʘ 

ʟʘ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 4 ʩʤ ʽ 5 ʩʤ ʣʠʰʝ 53 ʩʤ ʽ 42 ʩʤ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʪʠʤ, ʱʦ ʨʦʩʣʠʥʠ ʥʘ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ʚʠʭʦʜʠʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ 

ʧʽʟʥʽʰʝ, ʦʩʣʘʙʣʝʥʠʤʠ ʽ ʚʽʜʩʪʘʚʘʣʠ ʚ ʨʦʩʪʽ.  

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʙʫʣʘ ʚʠʱʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʦʧʪʠʤʘʣʴʥʦʶ 

ʛʣʠʙʠʥʦʶ ʟʘʛʦʨʪʘʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʪʘ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ r = 0,94 ʪʘ 

r = 0,99 ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʘ ʨʽʟʥʠʮʷ (0,8ï2,1 ʛ) ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟ 

ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʥʘ 1-3 ʩʤ ʪʘ 4-5 ʩʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 
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ʨʦʩʣʠʥ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʙʽʣʴʰʦʶ ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ. ɿʘ ʩʽʚʙʠ ʥʘ 1-3 ʩʤ ʨʦʩʣʠʥʠ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫʞʝ ʥʘ ʩʪʘʨʪʽ ʨʦʩʪʫ, ʰʚʠʜʰʝ ʬʦʨʤʫʶʪʴ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʧʦʚʝʨʭʥʶ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ ʥʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʽʣʴʰʘ ʢʦʨʝʥʝʚʘ 

ʩʠʩʪʝʤʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʛʣʠʙʦʢʦʶ ʩʽʚʙʦʶ. ɿʨʦʩʪʘʻ ʧʣʦʱʘ 

ʞʠʚʣʝʥʥʷ, ʚʦʥʠ ʢʨʘʱʝ ʟʘʙʝʟʧʝʯʝʥʽ ʚʦʣʦʛʦʶ, ʩʚʽʪʣʦʤ, ʤʦʞʫʪʴ ʟʘʩʚʦʾʪʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ ʙʽʣʴʰʦʾ ʧʣʦʱʽ.  

ɻʨʘʬʽʯʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 4.5.) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʤʘʩʠ ʥʘʩʽʥʥʷ 

ʟ ʨʦʩʣʠʥʠ ʟʥʠʞʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ. 

 

 
ʈʠʩ. 4.5. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ ʩʽʚʙʠ (ʩʤ) ʽ 

ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (ʩʤ) ʘʤʘʨʘʥʪʫ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (ʛ). 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = 8,1666+0,0961 ʍ1 +0,039 ʍ2 ; 

ʜʝ Y - ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʛ; 

ʍ1 - ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ; 
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ʍ2 - ʛʣʠʙʠʥʘ ʩʽʚʙʠ, ʩʤ; 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2=0,98 

 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʪʝʞ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʟʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʚ ʤʝʞʘʭ 1-3 ʩʤ, ʜʝ 

ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 0,81-0,84 ʛ. ɿʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘ 4-5 ʩʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʨʽʟʢʦ 

ʟʤʝʥʰʫʚʘʚʩʷ ʜʦ 0,72-0,70 ʛ. ɺʽʜʤʽʯʝʥʦ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʠ 

ʚʦʣʦʪʽ ʪʘ ʤʘʩʠ ʥʘʩʽʥʥʷ 1 ʨʦʩʣʠʥʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ r = 0,99, r = 0,95, r = 0,90 ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʪʘ ʤʘʩʦʶ 1000 

ʥʘʩʽʥʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʦʨʪʫ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,90. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʢʦʤʙʽʥʦʚʘʥʠʡ ʚʧʣʠʚ 

ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʪʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ (ʨʠʩ. 4.6).  

 

 

ʈʠʩ. 4.6. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ ʩʽʚʙʠ (ʩʤ) ʽ 

ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ (ʰʪ/ʤ2) ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ (ʛ). 
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ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = 0,4541+0,0132 ʍ1 +0,0076 ʍ2; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ; 

ʍ1 - ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʰʪ/ʤ
2; 

ʍ2 - ʛʣʠʙʠʥʘ ʩʽʚʙʠ, ʩʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2=0,98 

 

ʄʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 

RĮ = 0,98, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʬʘʢʪʦʨʠ ʧʦʷʩʥʶʶʪʴ 98% 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʘʩʠ ʥʘʩʽʥʠʥ, ʟʘʣʠʰʘʶʯʠ ʣʠʰʝ 2% ʥʘ ʚʧʣʠʚ ʥʝʚʨʘʭʦʚʘʥʠʭ 

ʯʠʥʥʠʢʽʚ. ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʤʦʜʝʣʣʶ ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʘ ʧʦʻʜʥʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʛʣʠʙʠʥʠ ʩʽʚʙʠ. 

ɹʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ ʥʘʡʛʦʣʦʚʥʽʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʤ2 ʪʘ ʤʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ. ɺʽʜʧʦʚʽʜʥʠʤʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʷʢ ʢʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʘʢ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʣʦʪʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʚʘ 

ʮʠʭ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʧʨʦʪʠʣʝʞʥʠʭ 

ʥʘʧʨʷʤʢʘʭ. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʟʝʨʥʘ ʟ 

ʚʦʣʦʪʽ, ʽ ʥʘʚʧʘʢʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʝ ʾʭ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʠʪʴ ʨʽʟʥʠʤ. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘʡʚʠʱʘ ʙʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʩʽʚʙʠ ʥʘ 2 ʩʤ ï 3,88 ʪ/ʛʘ (ʨʠʩ. 4.7). ɺʦʥʘ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 0,21 ʪ/ʛʘ ʟʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 1 ʩʤ ʪʘ ʥʘ 0,41 ʪ/ʛʘ ʧʨʠ ʟʘʛʦʨʪʘʥʥʽ 

ʥʘʩʽʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 3 ʩʤ. ɿʘ ʩʽʚʙʠ ʥʘ 4 ʩʤ ʪʘ 5 ʩʤ ʫʨʦʞʘʡʥʽʩʪʴ ʜʫʞʝ  ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʫ ʧʽʚʪʦʨʘ-ʜʚʘ ʨʘʟʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2,37 ʪ/ʛʘ ʪʘ 1,62 ʪ/ʛʘ, ʘʙʦ ʥʘ 1,51 ʪ/ʛʘ ʪʘ 2,26 ʪ/ʛʘ. 
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ʈʠʩ. 4.7. ɺʧʣʠʚ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʥʘ 

ʙʽʦʣʦʛʽʯʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, (ʩʝʨʝʜʥʻ ʟʘ 2022-

2024 ʨʨ.). 

 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʚʠʩʦʢʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʘʤʘʨʘʥʪʫ, ʫ ʨʝʛʽʦʥʘʭ ʟ ʢʨʘʱʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʦʣʦʛʦʶ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʚʠʱʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ (r = 0,99), ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (r = 0,98), ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 

(r = 0,96), ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ (r = 0,99). ʄʽʞ ʙʽʦʣʦʛʽʯʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ 

ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ ʚʽʜʤʽʯʝʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ (r = -0,92).  

ɼʘʥʽ ʟʘʢʦʥʦʤʽʨʥʩ̔ʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (ʪʘʙʣ. 4.7). 
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ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʰʪ/ʤ2ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʛɹʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ
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ʊʘʙʣʠʮʷ 4.7 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʙʽʦʣʦʛʽʯʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ (Y) ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

ɽʣʝʤʝʥʪ 

ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ  

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ 

ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, % 

Y=-11,14 + 1,0248ʍ1 
ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ, ʛ 
0,96 0,96 

Y=-2,538 + 0,09652ʍ2 
ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, 

ʩʤ 
0,98 0,98 

Y=-0,9409 + 0,17293ʍ3 
ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, 

ʰʪ/ʤ2 
0,99 0,99 

Y=4,6850 - 0,5610ʍ4 ɻʣʠʙʠʥʘ ʩʽʚʙʠ, ʩʤ -0,92 0,92 

Y=-8,703 + 15,045ʍ5 
ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 
0,99 0,98 

 

ʅʘʡʚʠʱʫ ʙʽʦʣʦʛʽʯʥʫ ʚʨʦʞʘʡʥʽʩʪʴ (3,88 ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʟʘʙʝʟʧʝʯʠʣʘ ʛʣʠʙʠʥʘ ʩʽʚʙʠ 2 ʩʤ. ʊʘʢʫ ʫʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʟʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 

28 ʰʪ/ʤ2, ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ 65 ʩʤ, ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 14,4 ʛ, ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 

0,84 ʛ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  

 

4.4 ɺʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ 

ʘʤʘʨʘʥʪʫ 

ʉʪʨʦʢʠ ʩʽʚʙʠ ʩʠʣʴʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʪʘ ʾʭʥʶ 

ʚʨʦʞʘʡʥʽʩʪʴ. ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʟʘ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʫ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ ʢʦʣʠʚʘʣʘʩʴ ʚ 

ʤʝʞʘʭ 190ï198 ʩʤ. ʉʦʨʪ ʃʻʨʘ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʚ ʽ ʙʽʣʴʰ ʚʠʩʦʢʦʨʦʩʣʠʤ, 

ʘʣʝ ʚ 2021-2023 ʨʨ. ʙʫʣʠ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʜʣʷ ʥʘʨʦʩʪʘʥʥʷ 

ʙʽʦʤʘʩʠ. ɿʘ ʧʽʟʥʽʰʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʣʘʩʴ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʩʽʚʙʠ ʚ ʯʝʨʚʥʽ (ʪʘʙʣ. 4.8).  
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ʊʘʙʣʠʮʷ 4.8  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʫ 

ʩʽʚʙʠ, ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ. 

ʉʪʨʦʢʠ ʩʽʚʙʠ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ, 

ʩʤ 

ʄʘʩʘ 

ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ, ʛ 

ɹʽʦʣʦʛʽʯʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

15 ʢʚʽʪʥʷ 195 58 18 0,82 3,06 

30 ʢʚʽʪʥʷ 198 65 21 0,89 3,78 

15 ʪʨʘʚʥʷ 197 63 15 0,87 3,30 

30 ʪʨʘʚʥʷ 190 56 12 0,79 2,64 

15 ʯʝʨʚʥʷ 181 48 6 0,70 1,56 

30 ʯʝʨʚʥʷ 175 40 3 0,52 0,78 

15 ʣʠʧʥʷ 152 34 - - - 

30 ʣʠʧʥʷ 137 30 - - - 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ 

ʟʚʦʨʦʪʥʽʡ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʚʠʩʦʪʫ ʩʪʝʙʣʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʽ 

ʜʦʚʞʠʥʫ ʚʦʣʦʪʽ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,92, r = -0,93 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʚʽʜʟʥʘʯʘʣʘʩʷ ʥʘʡʙʽʣʴʰʘ ʫ ʚʠʩʦʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʽ ʟʘ ʩʽʚʙʠ 30 

ʢʚʽʪʥʷ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 65 ʩʤ. ɿʘ ʩʽʚʙʠ ʚ ʣʠʧʥʽ ʚʦʣʦʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʟʥʘʯʥʦ ʤʝʥʰʘ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʻ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ. 

ʉʘʤʝ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥ ʥʘ 1 ʤ2 ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 

ʟʥʠʞʫʚʘʣʘʩʴ ʽʟ ʧʽʟʥʽʰʠʤʠ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = - 0,96, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʦʨʦʪʥʽʡ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ (ʨʠʩ. 4.9). ɿʘ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ ʨʦʩʣʠʥʠ ʤʘʣʠ 

ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʧʦʩʽʚʽʚ. ʊʘʢ, ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ ʥʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘʡʚʠʱʘ ʽ ʩʪʘʥʦʚʠʪʴ 21 ʛ. ɺʠʩʦʢʦʶ ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʪʘʢʦʞ ʟʘ ʩʽʚʙʠ 15 ʢʚʽʪʥʷ ʪʘ 15 ʪʨʘʚʥʷ. ʇʽʟʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʫ ʯʝʨʚʥʽ ʪʘ 

ʣʠʧʥʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʊʫʪ ʤʘʩʘ 
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ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʜʫʞʝ ʥʠʟʴʢʘ ï 3ï6 ʛ. ɸ ʟʘ ʩʽʚʙʠ 15 ʪʘ 30 ʣʠʧʥʷ ʚ ʫʤʦʚʘʭ 

ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʟʝʨʥʦ ʥʝ ʬʦʨʤʫʚʘʣʦʩʴ ʥʽ ʞʦʜʥʦʛʦ ʨʦʢʫ. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʪʝʞ ʙʫʣʘ ʙʽʣʴʰʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʪʨʠʚʘʣʽʰʦʶ ʚʝʛʝʪʘʮʽʻʶ 

(r = -0,89). ɿʘ ʩʽʚʙʠ ʫ ʧʝʨʽʦʜ 15 ʢʚʽʪʥʷ ï 15 ʪʨʘʚʥʷ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʥʘʡʚʠʱʘ ʽ 

ʩʪʘʥʦʚʠʣʘ 0,82ï0,89 ʛ. ɿʘ ʣʽʪʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʬʦʨʤʫʻʪʴʩʷ ʱʫʧʣʝ, ʜʫʞʝ ʜʨʽʙʥʝ 

ʟʝʨʥʦ.  

ʅʘʡʚʠʱʘ ʙʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 3,78 ʪ/ʛʘ ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʽ 

ʟʘ ʧʦʻʜʥʘʥʥʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ: 18 ʨʦʩʣʠʥ/ʤ2 ʭ 21 ʛ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

(r = -0,94).  

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 4.8) ʜʝʤʦʥʩʪʨʫʻ ʰʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ 1000 

ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʽ ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ 

ʤʘʩʠ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʚʠʩʦʪʠ ʩʪʝʙʣʘ.  

 

ʈʠʩ. 4.8. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʽ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥ (ʩʤ) ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ (ʛ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. 
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ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -3,869+0,0128 ʍ1 +0,0174 ʍ2; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ 

ʍ1 - ʉʪʨʦʢʠ ʩʽʚʙʠ 

ʍ2 - ɺʠʩʦʪʘ ʨʦʩʣʠʥ, ʩʤ 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,96 

 

ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,98 ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʫʞʝ ʩʠʣʴʥʠʡ 

ʩʧʽʣʴʥʠʡ ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʽ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 1000 

ʥʘʩʽʥʠʥ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ɻʫʜʢʦʚʩʴʢʦʾ ʅ. ʪʘ ɻʦʧʮʽʡ ʊ., ʚ ʫʤʦʚʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ, 0,51 ʛ, ʟʘ ʯʝʪʚʝʨʪʦʛʦ ʩʪʨʦʢʫ 

ʚʠʩʽʚʘʥʥʷ ʽ ʨʷʜʢʦʚʦʤʫ ʩʧʦʩʦʙʫ ʩʽʚʙʠ, ʘ ʫ ʩʦʨʪʫ ʉʪʫʜʝʥʪʩʴʢʠʡ (0,53 ʛ) ï ʟʘ ʜʨʫʛʦʛʦ 

ʩʪʨʦʢʫ ʩʽʚʙʠ ʰʠʨʦʢʦʨʷʜʥʠʭ ʧʦʩʽʚʽʚ [44]. 

ʆʪʞʝ, ʧʽʟʥʽʰʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (21 ʛ), ʚʽʜ ʷʢʦʾ 

ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ.  

 

4.5 ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ 

ʆʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʥʦʨʤʦʶ ʚʠʩʽʚʫ, ʘ ʡ ʧʣʦʱʝʶ ʞʠʚʣʝʥʥʷ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. ɿʤʽʥʶʶʯʠ ʩʪʨʫʢʪʫʨʫ ʘʛʨʦʙʽʦʮʝʥʦʟʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ, ʤʦʞʥʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʦʜʥʠʡ, 

ʧʦʚʽʪʨʷʥʠʡ, ʩʚʽʪʣʦʚʠʡ ʽ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤʠ ʧʦʩʽʚʽʚ. ɿʘ ʤʝʥʰʦʾ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 

ʨʦʩʣʠʥʠ ʨʽʚʥʦʤʽʨʥʽʰʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʣʦʱʽ, ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʽʣʴʥʽʰʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʫ ʨʷʜʢʫ.  

ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʘʣʦ ʟʘʣʝʞʘʚ ʚʽʜ ʩʧʦʩʦʙʫ 

ʩʽʚʙʠ. ɿʤʝʥʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ 22 ʰʪ./ʤ2 ʟʘ ʱʽʣʴʥʽʰʦʛʦ ʾʭ ʩʪʦʷʥʥʷ ʚ 

ʨʷʜʢʫ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ʊʘʢ, ʟʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ 

60 ʩʤ ʥʘ ʦʜʥʦʤʫ ʤʝʪʨʽ ʜʦʚʞʠʥʠ ʨʷʜʢʘ ʙʫʣʦ 13 ʨʦʩʣʠʥ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ 8 ʩʤ, 
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ʘ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ï ʣʠʰʝ 4 ʨʦʩʣʠʥʠ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ 25 ʩʤ. ɿʘ 

ʙʽʣʴʰʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʙʫʣʠ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ. 

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʦʨʽʚʥʷʪʠ ʩʭʝʤʘʪʠʯʥʫ ʧʣʦʱʫ ʞʠʚʣʝʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʷʢʫ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ. ɿʘ ʤʽʞʨʷʜʴ 45 ʩʤ ʪʘ 60 ʩʤ ʫʤʦʚʥʘ ʧʣʦʱʘ 

ʞʠʚʣʝʥʥʷ ʻ ʫ ʚʠʛʣʷʜʽ ʩʠʣʴʥʦ ʚʠʪʷʛʥʫʪʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʩʪʦʨʦʥʘʤʠ 60Ĭ8 ʩʤ ʪʘ 

45Ĭ10 ʩʤ. ɿʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ 30 ʩʤ, ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ʙʽʣʴʰ 

ʢʦʤʧʘʢʪʥʘ ʟ ʤʝʥʰʦʶ ʨʽʟʥʠʮʝʶ ʤʽʞ ʜʦʚʞʠʥʦʶ ʩʪʦʨʽʥ ʧʨʷʤʦʢʫʪʥʠʢʘ ï 15Ĭ25 ʩʤ 

ʪʘ 30Ĭ14 ʩʤ. 

ʇʝʚʥʠʤʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʷʢ 

ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʘʢ ʽ ʤʘʩʫ ʟʝʨʥʘ ʟ ʦʜʥʽʻʾ ʚʦʣʦʪʽ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʜʚʘ ʮʠʭ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʤʘʩʠ ʟʝʨʥʘ ʟ ʚʦʣʦʪʽ, ʽ ʥʘʚʧʘʢʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʝ ʾʭ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ, ʷʢʝ 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʨʽʟʥʠʤ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʧʦʩʦʙʠ ʩʽʚʙʠ ʚʧʣʠʚʘʣʠ ʥʘ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʽ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 22-24 ʨʦʩʣʠʥʠ/ʤ2. ɺʥʘʩʣʽʜʦʢ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ 30 ʩʤ, ʥʘ ʮʠʭ ʚʘʨʽʘʥʪʘʭ 

ʬʦʨʤʫʚʘʣʘʩʴ ʜʦʚʰʘ ʚʦʣʦʪʴ ï 68 ʩʤ. ɯʥʰʠʡ ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ, ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ (18,0 ʛ) ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 45 ʩʤ. ɿʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ 30 ʩʤ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʮʠʭ 

ʚʘʨʽʘʥʪʘʭ ʙʫʣʘ ʜʝʱʦ ʙʽʣʴʰʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʜʦ ʟʙʠʨʘʥʥʷ.  

ʉʧʦʩʦʙʠ ʩʽʚʙʠ ʚʧʣʠʚʘʣʠ ʥʘ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ. 

ɺʥʘʩʣʽʜʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ, ʙʽʣʴʰʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʙʫʣʘ ʟʘ ʩʽʚʙʠ ʟ 

ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ 30 ʩʤ. ɿʘ ʮʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʣʘʩʴ ʪʘʢʦʞ ʜʦʚʰʘ ʚʦʣʦʪʴ ï 

68 ʩʤ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ (17,8 ʛ) ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 45 ʩʤ. 

ɿʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ ʪʘ 30 ʩʤ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʥʘ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʘ ʙʽʣʴʰʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʜʦ ʟʙʠʨʘʥʥʷ. ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ ʪʝʞ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʟʘ ʟʤʝʥʰʝʥʥʷ ʟʘʛʫʱʝʥʥʷ ʨʦʩʣʠʥ, ʪʦʙʪʦ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ 

ʨʷʜʢʫ (ʪʘʙʣ. 4.9).  
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ʊʘʙʣʠʮʷ 4.9  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ, ʩʝʨʝʜʥʻ ʟʘ 2021ï2023 ʨʨ. 

ʉʧʦʩʽʙ 

ʩʽʚʙʠ 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ, 

ʰʪ/ʤ2 

ɼʦʚʞʠʥ

ʘ ʚʦʣʦʪʽ, 

ʩʤ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ʄʘʩʘ 

ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ, ʛ 

ɹʽʦʣʦʛʽʯʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

15 ʩʤ 24 68 186 16,9 0,92 4,06 

30 ʩʤ 23 68 184 17,8 0,90 4,09 

45 ʩʤ 22 65 182 18,0 0,88 3,96 

60 ʩʤ 22 63 182 17,4 0,87 3,83 

 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʟʤʽʥʶʚʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. ʃʽʥʽʡʥʘ ʧʨʷʤʘ 

ʧʨʦʛʥʦʟʫʻ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ (ʨʠʩ. 4.9).  

 

 

ʈʠʩ. 4.9. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ, (ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ.). 
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ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʰʪ/ʤĮɼʦʚʞʠʥʘ  ʚʦʣʦʪʽ, ʩʤ

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ, ʛʄʘʩʘ 1000 ʥʘʩʽʥʠʥ

ʃʽʥʽʡʥʘ (ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ)
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ɼʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʨʝʛʨʝʩʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

Y = 0,017 ʍ + 0,935; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ ; 

ʍ - ʩʧʦʩʽʙ ʩʽʚʙʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,98. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = -0,99. 

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʤ2 ʪʘʢʦʞ ʤʘʣʘ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʨʫʧʥʦʩʪʽ 

ʥʘʩʽʥʥʷ: ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʫ ʨʷʜʢʫ ʩʧʨʠʷʣʘ ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ 1000 

ʥʘʩʽʥʠʥ. ʇʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,98 (ʨʠʩ. 4.10). 

 

 

ʈʠʩ. 4.10. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʽ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ (ʰʪ/ʤ2) ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ (ʛ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. 
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ɼʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 0,37545 + 0,02273 ʍ; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ ; 

ʍ - ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʰʪ/ʤ2. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,96. 

 

ɹʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15 ʩʤ, 30 ʩʤ 

ʙʫʣʘ ʤʘʡʞʝ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ 4,06 ʪʘ 4,09 ʪ/ʛʘ. ɿʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ 45 ʩʤ ʚʦʥʘ 

ʟʤʝʥʰʠʣʘʩʴ ʣʠʰʝ ʥʘ 0,13 ʪ/ʛʘ, ʘ ʟʘ ʩʽʚʙʠ ʥʘ 60 ʩʤ ï ʥʘ 0,26 ʪ/ʛʘ. ɺʽʜʤʽʯʝʥʦ 

ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʚʧʣʠʚ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,98. ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ:  

Y = 0,86833 + 0,04722ʍ  

ʜʝ Y - ʙʽʦʣʦʛʽʯʥʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ - ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,97. 

 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ, ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ (23-24 ʨ/ʤ2), ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (68 ʩʤ), ʤʘʩʠ 1000 ʟʝʨʝʥ 

(0,90-0,92 ʛ) ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʫʨʦʞʘʡʥʽʩʪʴ (4,06-4,09 ʪ/ʛʘ) ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ 

ʬʦʨʤʫʚʘʣʠʩʴ ʟʘ ʩʽʚʙʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 15 ʩʤ ʽ 30 ʩʤ. ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ 

ʟʙʠʨʘʥʥʷʤ ʙʫʣʘ ʚ ʤʝʞʘʭ 22-24 ʨʦʩʣʠʥʠ/ʤ2 ʽ ʤʘʣʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. ɿʘ 

ʩʽʚʙʠ ʟ ʚʫʞʯʠʤʠ ʤʽʞʨʷʜʜʷʤʠ ʨʦʩʣʠʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʧʣʦʱʽ 

ʪʘ ʚ ʨʷʜʢʘʭ. ʅʘʡʙʽʣʴʰʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ (17,8 ʛ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ 

ʩʽʚʙʽ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ. 

 

4.6 ɺʧʣʠʚ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʥʝʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʻ ʥʝʜʦʩʪʘʪʥʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʩʠʩʪʝʤʠ  
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ʫʜʦʙʨʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ 

ʘʤʘʨʘʥʪ ʨʝʘʛʫʚʘʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʠʤ 

ʧʨʠʨʦʩʪʦʤ ʚʨʦʞʘʡʥʦʩʪʽ [21, 23, 93, 172, 346]. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʥʘ ʨʽʚʥʽ 

10 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʥ ʚʠʥʦʩʠʪʴ N150-175P90-100K450-550Ca210-250Mg80-100 [25, 141]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ. 

ʅʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʬʦʨʤʫʚʘʣʠʩʴ ʚʠʩʦʢʽ ʨʦʩʣʠʥʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʜʦʩʪʘʪʥʽʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʦʣʦʛʦʶ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʟ ʙʽʣʴʰʠʤʠ 

ʥʦʨʤʘʤʠ ʜʦʙʨʠʚ ʨʦʩʣʠʥʠ ʤʘʣʠ ʙʽʣʴʰʫ ʚʠʩʦʪʫ, ʟʘ ʚʥʝʩʝʥʥʷ N200P80K160 ʟʘ ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥʠ ʧʝʨʝʚʘʞʘʣʠ ʢʦʥʪʨʦʣʴ (N0ʈ0ʂ0) ʥʘ 61,1 ʩʤ (ʪʘʙʣ. 4.10).  

 

ʊʘʙʣʠʮʷ 4.10 

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʩʝʨʝʜʥʻ ʟʘ 2019-2021ʨʨ. 

ʅʦʨʤʠ 

ʜʦʙʨʠʚ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ, ʩʤ 

ʄʘʩʘ 

ʥʘʩʽʥʥʷ 1 

ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʥʘ ʤ2 

ʥʘ ʯʘʩ 

ʟʙʠʨʘʥʥʷ 

ʂʦʥʪʨʦʣʴ 147,1 32,2 12,9 0,86 18 

N40P20K40 175,3 41,6 15,8 0,87 19 

N80P40K80 188,2 49,1 17,8 0,88 20 

N120P40K80 193,1 54,1 19,9 0,88 20 

N160P80K120 199,4 59,3 23,8 0,89 19 

N200P80K120 208,0 71, 7 27,0 0,90 18 

N200P80K160 208,2 71,4 27,8 0,91 18 

 

ɼʦʙʨʠʚʘ ʚʧʣʠʥʫʣʠ ʥʝ ʣʠʰʝ ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ, ʘ ʡ ʟʫʤʦʚʠʣʠ ʧʦʟʠʪʠʚʥʽ 

ʟʤʽʥʠ ʤʽʞ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʨʛʘʥʘʤʠ ʨʦʩʣʠʥ. ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 9,4 

ï 39,2 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʜʦʙʨʠʚ.  

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʻ ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ. 
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ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ 

ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʩʪʘʙʽʣʴʥʠʤ ʧʦ ʚʘʨʽʘʥʪʘʭ ʽ ʟʤʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ 

18 ï 20 ʨʦʩʣʠʥ/ʤ2. ɺʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ (r =  

0,99), ʷʢʘ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʤʘʣʠ ʥʦʨʤʠ ʜʦʙʨʠʚ. ʊʘʢ, ʥʘ 

ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 12,9 ʛ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ 

ʜʦʙʨʠʚ (N200P80K160) ʟʨʦʩʣʘ ʙʽʣʴʰʝ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ  - ʜʦ 27,8 ʛ, ʘʙʦ ʙʽʣʴʰʝ ʥʘ 14,9 ʛ.  

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 4.11) ʜʝʤʦʥʩʪʨʫʻ ʯʽʪʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

(ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ r = 0,99): ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʤʘʩʘ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɻʨʘʜʽʻʥʪ ʢʦʣʴʦʨʫ ʧʦʢʘʟʫʻ, ʱʦ 

ʟʨʦʩʪʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʽʡ ʧʣʦʱʠʥʽ, ʙʝʟ ʨʽʟʢʠʭ ʧʝʨʝʭʦʜʽʚ 

ʯʠ ʧʣʘʪʦ. ʊʦʙʪʦ, ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʚʘʨʪʦ ʟʙʽʣʴʰʠʪʠ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʟʘ ʷʢʠʭ ʟʨʦʩʪʘʻ ʽ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ. 

 

ʈʠʩ. 4.11. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʥʦʨʤ ʜʦʙʨʠʚ ʽ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 

(ʛ) ʥʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1. 
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ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -253,7071+2,5714ʍ1 +5,0ʍ2; 

ʜʝ Y - ʤʘʩʘ ʥʘʩʽʥʥʷ 1 ʨʦʩʣʠʥʠ, ʛ; 

ʍ1 - ʥʦʨʤʠ ʜʦʙʨʠʚ; 

ʍ2 - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,98. 

 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʪʝʞ ʟʨʦʩʪʘʣʘ ʥʘ ʚʠʱʠʭ ʬʦʥʘʭ ʜʦʙʨʠʚ. ʅʘ ʢʦʥʪʨʦʣʽ ʚʦʥʘ 

ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ (0,86 ʛ), ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʟʨʦʩʣʘ ʜʦ 0,91 ʛ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʫʞʝ 

ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʫʨʦʞʘʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʠʩ. 4.12.  

  

 

  

 

ʈʠʩ. 4.12. ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʦʨʤʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ʽ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 
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ɿʦʢʨʝʤʘ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʚʥʷʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ 

ʩʪʘʥʦʚʠʚ r = 0,93, ʤʽʞ ʨʽʚʥʷʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ, ʤʘʩʦʶ ʥʘʩʽʥʥʷ 1 

ʨʦʩʣʠʥʠ, ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r =  0,99 ʚʽʜʧʦʚʽʜʥʦ. 

ʊʦʜʽ ʷʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʚʥʷʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ ʥʘ ʯʘʩ 

ʟʙʠʨʘʥʥʷ ʩʪʘʥʦʚʠʚ r = -26, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʣʘʙʢʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ. ɼʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (ʪʘʙʣ. 4.11). 

ʊʘʙʣʠʮʷ 4.11 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 (Y) ʽ ʨʽʚʥʝʤ ʫʜʦʙʨʝʥʥʷ (ʍ) 

ʇʦʢʘʟʥʠʢ (Y) ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 
ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ 

ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, % 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, 

ʩʤ  
Y=-866,4 + 8,8071ʍ 0,99 0,71 

ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ, 

ʩʤ 
Y=-786,2 + 9,2821ʍ 0,93 0,86 

ʄʘʩʘ ʥʘʩʽʥʥʷ 1 

ʨʦʩʣʠʥʠ, ʛ 
Y=-253,4 + 2,6107ʍ 0,99 0,98 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ 
Y=0,05929 + 0,00786ʍ 0,99 0,98 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʨʽʚʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʩʦʨʪʫ ʋʣʴʪʨʘ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʘʥʘʣʦʛʽʷ ʜʦ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤ ʜʦʙʨʠʚ ʜʫʞʝ ʩʠʣʴʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,95 ï 0,99.  

ɿʘ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜʤʽʯʝʥʦ ʱʦ, ʟʘ ʚʠʩʦʢʠʭ 

ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ, ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʤʘʣʠ ʙʽʣʴʰ ʷʩʢʨʘʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʽ 

ʢʨʘʱʠʡ ʨʦʟʚʠʪʦʢ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. ʊʘʢʦʞ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʜʦʚʞʝʥʥʷ 

ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ, ʟʫʤʦʚʣʝʥʝ ʧʦʷʚʦʶ ʥʘ ʨʦʩʣʠʥʘʭ ʛʽʣʦʢ ʟ ʚʦʣʦʪʷʤʠ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ, ʷʢʽ ʮʚʽʣʠ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʟʝʨʥʘ ʚ ʚʦʣʦʪʷʭ ʦʩʥʦʚʥʦʛʦ ʩʫʮʚʽʪʪʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʧʣʠʚʘʣʦ ʥʝ ʣʠʰʝ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʘʤʘʨʘʥʪʫ, ʘʣʝ ʡ ʟʫʤʦʚʣʶʚʘʣʦ ʟʤʽʥʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʽʞ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʨʛʘʥʘʤʠ ʨʦʩʣʠʥ. ʊʘʢ, ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʽʜ ʜʽʻʶ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 18,2 ï 61,4 ʩʤ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘʣʝʞʥʦ 
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ʚʽʜ ʥʦʨʤʠ. ʆʜʥʦʯʘʩʥʦ ʧʦʢʨʘʱʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʥʘ 4 ï 40,8 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ (ʨʠʩ. 4.13).  

 

ʈʠʩ. 4.13. ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ, ʩʝʨʝʜʥʻ ʟʘ 2019 ï 2020 ʨʨ. 

 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ð ʚʠʜʦʚʠʡ ʧʦʢʘʟʥʠʢ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʦʨʪʫ ʪʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ. ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ 

1000 ʥʘʩʽʥʠʥ ʪʘ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

N200P80K120  - 0,78 ʛ ʪʘ 30,5 ʛ, ʱʦ ʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 0,07 ʛ ʽ 16 ʛ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ.  

ʃʽʥʽʡʥʘ ʣʽʥʽʷ ʪʨʝʥʜʫ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʽ 

ʤʘʩʠ ʥʘʩʽʥʥʷ 1 ʨʦʩʣʠʥʠ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ. ɼʘʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

 

Y = 0,0137 ʍ + 0,6987; 

ʜʝ Y - ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʛ; 

ʍ1 - ʥʦʨʤʘ ʜʦʙʨʠʚ. 

105,5

123,7

136,4

153,2
158,7

166,9

48,6 52,6

72,1

84,5 86,3 89,4

14,5 18,4
23,8

29,4 29,7 30,5

0,71

0,73

0,74

0,75

0,77

0,78

y = 3,4143x + 12,433

RĮ = 0,908

0,66

0,68

0,7

0,72

0,74

0,76

0,78

0,8

0

20

40

60

80

100

120

140

160

180

ʢʦʥʪʨʦʣ Nɹ40P20K40 N80P40K80 N120P40K80 N160P80K120 N200P80K120

ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ, ʩʤ ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʛʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ

ʃʽʥʽʡʥʘ (ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʛ)ʃʽʥʽʡʥʘ (ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ)
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ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,99 

 

Y = 3,4143 ʍ + 12,433; 

ʜʝ Y - ʤʘʩʘ ʥʘʩʽʥʥʷ 1 ʨʦʩʣʠʥʠ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʛ; 

ʍ1 - ʥʦʨʤʘ ʜʦʙʨʠʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,91 

 

ʆʪʞʝ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʣʠ. ʅʘʡʙʽʣʴʰʽ 

ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

N200P80K160: ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ 208, 2 ʩʤ, ʜʦʚʞʠʥʘ 

ʚʦʣʦʪʽ ï 71,4 ʩʤ, ʤʘʩʘ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ï 27,8 ʛ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,91 ʛ, 

ʘ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï 166,9 ʩʤ, 89,4 ʩʤ, 30,5 ʛ, 0,78 ʛ ʚʽʜʧʦʚʽʜʥʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʘʣʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. 

ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪ̔ ʦʧʘʜʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʪʠ 

ʩʪʝʙʣʘ ʨʦʩʣʠʥ (r = 0,70é r = 0,84), ʥʘ ʜʦʚʞʠʥʫ ʚʦʣʦʪʽ (r = 0,54é r = 0,77); ʽ 

ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ (r = -

0,83é r = -0,92). ɺʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʨʽʟʥʦʾ ʩʠʣʠ ʚʧʣʠʚʫ ʤʽʞ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ (r = 0,17é r = 0,39); ʬʦʨʤʫʚʘʥʥʷʤ 

ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (r =0,30 é r =0,57); ̔  ʤʘʩʦʶ ʟʝʨʥʘ ʟ 1 ʨʦʩʣʠʥʠ ( r = 0,72 é r = 

0,84).  

2. ɺʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʶ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʤʘʣʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ (r= 0,63) ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ, ʪʦʜʽ ʷʢ ʤʽʞ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r= -0,36). ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʫ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 
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ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 0,74 ï 0,88 ʛ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʤʘʣʘ ʤʘʩʘ 

ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,99).  

3. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ (17,6 ï 34,0 ʛ) ʫ ʚʩʽʭ ʩʦʨʪʽʚ 

ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ. ʉʝʨʝʜ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʘʡʙʽʣʴʰʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ  

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (12,5 ï 34,0 ʛ) ʟʘ ʚʩʽʭ ʥʦʨʤ ʚʠʩʽʚʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʦʨʪ 

ʍʘʨʢʽʚʩʴʢʠʡ 1. 

4. ʆʧʪʠʤʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ (20 ʨʦʩʣʠʥ/ʤ2 ̔  ʤʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʨʦʩʣʠʥʠ 19,7 - 23,1 ʛ) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʚʠʱʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʘʡʫʨʦʞʘʡʥʽʰʠʭ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʽ ʃʻʨʘ, ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 

0,4 ʤʣʥ/ʛʘ. ɺʨʦʞʘʡʥʽʩʪʴ ʥ̔ ʠhʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʟʨʦʩʪʘʣʘ ʽʟ ʟʘʛʫʱʝʥʥʷʤ 

ʧʦʩʽʚʽʚ.  

5. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʘʤʘʨʘʥʪʫ ʙʽʣʴʰʝ ʟʤʽʥʶʚʘʣʘʩʴ  ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʨʪʫ 

(0,14 ʛ), ʥʽʞ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤʠ ʚʠʩʽʚʫ (0,04 ʛ). ʅʘʡʚʠʱʦʶ ʚʦʥʘ ʙʫʣʘ ʫ 

ʥʘʡʫʨʦʞʘʡʥʽʰʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʜʝ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʢʦʣʠʚʘʣʘʩʴ 

ʫ ʤʝʞʘʭ 0,86 ï 0,92 ʛ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ, ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 1,2 

ʤʣʥ/ʛʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʜʦ 0,79 ʛ, ʪʦʜʽ ʷʢ ʟʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ 0,2 ʤʣʥ/ʛʘ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 0,83 ʛ.  

6. ʅʘʡʚʠʱʫ ʙʽʦʣʦʛʽʯʥʫ ʚʨʦʞʘʡʥʽʩʪʴ (3,88 ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʙʝʟʧʝʯʠʣʘ ʛʣʠʙʠʥʘ ʩʽʚʙʠ 2 ʩʤ. ʊʘʢʫ ʫʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʟʘ 

ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 28 ʰʪ/ʤ2, ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ 65 ʩʤ, ʤʘʩʠ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ 14,4 ʛ, 

ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 0,84 ʛ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʘʤʘʨʘʥʪʫ ʜʦ 4-5 ʩʤ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʶ ʪʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  

7. ʇʽʟʥʽʰʽ ʩʪʨʦʢʠ ʩʽʚʙʠ (ʧʽʩʣʷ 30 ʪʨʘʚʥʷ) ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʨʦʩʣʠʥʠ (21 ʛ), ʚʽʜ ʷʢʦʾ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʙʫʣʘ 

ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ. 

8. ɺ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ, ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ (23-24 ʨ/ʤ2), ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ (68 ʤ), ʤʘʩʠ 1000 ʟʝʨʝʥ 

(0,90-0,92 ʛ) ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʫʨʦʞʘʡʥʽʩʪʴ (4,06-4,09 ʪ/ʛʘ) ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ 
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ʬʦʨʤʫʚʘʣʠʩʴ ʟʘ ʩʽʚʙʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 15 ʩʤ ʽ 30 ʩʤ. ʅʘʡʙʽʣʴʰʘ ʤʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ (17,8 ʛ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ ʩʽʚʙʽ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ. 

9. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʜʦʙʨʠʚ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʣʠ. ʅʘʡʙʽʣʴʰʽ 

ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

N200P80K160: ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ 208,2 ʩʤ, ʜʦʚʞʠʥʘ 

ʚʦʣʦʪʽ ï 71,4 ʩʤ, ʤʘʩʘ ʥʘʩʽʥʥʷ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ï 27,8 ʛ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,91 ʛ, 

ʘ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï 166,9 ʩʤ, 89,4 ʩʤ, 30,5 ʛ, 0,78 ʛ ʚʽʜʧʦʚʽʜʥʦ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ [172, 

179, 197, 197, 561, 564, 565]. 
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ʈʆɿɼɯʃ 5.  

ʋʈʆɾɸʁʅɯʉʊʔ ɸʄɸʈɸʅʊʋ ɿɸʃɽɾʅʆ ɺɯɼ ʂʆʄʇʃɽʂʉʋ 

ɽʃɽʄɽʅʊɯɺ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆʑʋɺɸʅʅʗ 

 

5.1 ɺʧʣʠʚ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʤʘʨʘʥʪʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚ 

ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ 

ʋ ʟʚôʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʚʘʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʨʝʘʢʮʽʶ 

ʘʤʘʨʘʥʪʫ ʥʘ ʥʦʚʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʜʦʩʠʪʴ ʚʠʩʦʢʘ. ʇʨʠ ʮʴʦʤʫ, 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʚ ʫʩʽʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʦʥʘʭ ʤʘʶʪʴ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥ ̫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ 

ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʡ, ʦʩʦʙʣʠʚʦ, ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ.  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʘʩʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʫ. ʋ 2019 ʨʦʮʽ  ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʦ ʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ 

ʟ 2021 ʨʦʢʦʤ ʽ ʢʦʣʠʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʚ ʤʝʞʘʭʯʽʚ 2,08 ï 4,11 ʪ/ʛʘ (ʪʘʙʣ. 

5.1).  

ʊʘʙʣʠʮʷ 5.1  

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, ʪ/ʛʘ* 

ʉʦʨʪʠ ʈʦʢʠ 
ʉʝʨʝʜʥʻ 

ʇʨʠʨʽʩʪ ʫʨʦʞʘ  ʁ

2019 2020 2021 ʪ/ʛʘ   % 

ʋʣʴʪʨʘ 

(ʢʦʥʪʨʦʣʴ) 

2,08 1,37 2,46 1,97 - - 

ʉʪʫʜʝʥʪʩʴʢʠʡ 2,51 2,22 2,62 2,45 0,48 24,4 

ʍʘʨʢʽʚʩʴʢʠʡ 1 4,11 3,67 4,35 4,03 2,06 104,6 

ʃʻʨʘ 3,32 3,08 3,44 3,28 1,31 66,5 

ɸʮʪʝʢ 2,33 1,68 2,56 2,19 0,22 11,2 

ʉʝʤ 2,93 2,31 2,98 2,74 0,77 39,1 

ʇʦʣʽʱʫʢ 2,39 1,71 2,53 2,21 0,24 12,2 

ʅɯʈ05 0,15 0,16 0,19    

* ʟʘ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N120ʈ80ʂ120 
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ʈʽʟʥʠʮʷ ʤʽʞ ʥʘʡʥʠʞʯʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ ʥʘʡʚʠʱʦʶ ʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʪʘʥʦʚʠʣʘ 2,03 ʪ/ʛʘ. 

ɿʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʫ 2019 ʨʦʮʽ ʧʦʷʩʥʶʻʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʋ ʮʽʣʦʤʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʱʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʩʫʤʦʶ ʦʧʘʜʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʽʤʠ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ. ʇʨʦʪʝ, ʫ ʪʨʘʚʥʽ ʟʘ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ 69 ʤʤ, 

ʚʠʧʘʣʦ 161 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʚʠʱʝ ʚʽʜ ʥʦʨʤʠ ʥʘ 92 ʤʤ (ʨʠʩ. 5.1).  

 

 

ʈʠʩ. 5.1. ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʫ 2019 ʨʦʮʽ. 
 

ɺʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʠʭ ʜʦʱʽʚ ʚʘʞʢʦ ʙʫʣʦ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ 

ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʟ ˇʨʫʥʪʫ ʙʫʣʦ 

ʚʠʪʽʩʥʝʥʦ ʧʦʚʽʪʨʷ ʽ ʥʝ ʚʠʩʪʘʯʘʣʦ ʚ ˇʨʫʥʪʽ ʢʠʩʥʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʦʙʤʝʞʠʣʦ ʟʘʩʚʦʻʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʩʧʦʚʽʣʴʥʠʣʦ 

ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʚ ʘʤʘʨʘʥʪʫ, ʧʨʠʛʥʽʪʠʣʦ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʥʘʨʦʩʪʘʥʥʷ 

ʙʽʦʤʘʩʠ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʅʘʡʥʠʞʯʦʶ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʙʫʣʘ ʫ 2020 

ʨʦʮʽ ʽ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 1,37 ï 3,67 ʪ/ʛʘ (ʪʘʙʣ. 5.1). ʈʽʟʥʠʮʷ ʤʽʞ ʥʘʡʤʝʥʰʦʶ 

ʚʨʦʞʘʡʥʽʩʪʶ ʫ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʋʣʴʪʨʘ ʪʘ ʥʘʡʚʠʱʦʶ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʩʪʘʥʦʚʠʪʴ 2,30 ʪ/ʛʘ. 
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ʇʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʫ 2020 ʨʦʮʽ, ʷʢ ʽ ʚ 2019 ʨʦʮʽ, ʙʫʣʦ 

ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. ʇʨʦʪʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 2019 ʨʦʢʫ, ʚ ʷʢʦʤʫ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʪʨʘʚʥʽ, ʫ 2020 ʨʦʮʽ ʜʫʞʝ ʚʦʣʦʛʠʤ ʙʫʚ 

ʪʨʠʚʘʣʽʰʠʡ ʧʝʨʽʦʜ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʤʽʩʷʮʽʚ ï ʪʨʘʚʝʥʴ ʽ ʯʝʨʚʝʥʴ. ʊʘʢ, ʫ ʪʨʘʚʥʽ 

ʚʠʧʘʣʦ 138 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʙʽʣʴʰʝ ʚʽʜ ʥʦʨʤʠ ʚʜʚʽʯʽ, ʥʘ 69 ʤʤ (ʨʠʩ. 5.2).  

 

 

ʈʠʩ. 5.2. ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʫ 2020 ʨʦʮʽ. 

 

ɼʦʱʦʚʠʤ ʙʫʚ ʪʘʢʦʞ ʯʝʨʚʝʥʴ, ʚ ʷʢʦʤʫ ʚʠʧʘʣʦ 140 ʤʤ, ʘʙʦ ʚʠʱʝ ʚʽʜ ʩʝʨʝʜʥʽʭ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʥʘ 56 ʤʤ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʨʽʤ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ, 

ʪʨʘʚʝʥʴ 2020 ʨʦʢʫ ʙʫʚ ʱʝ ʽ ʭʦʣʦʜʥʠʤ. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʴʦʤʫ 

ʤʽʩʷʮʽ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 10,9Áʉ, ʱʦ ʤʝʥʰʝ ʚʽʜ ʥʦʨʤʠ ʥʘ 3,1Áʉ. ʅʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʪʨʘʚʥʽ ʽ ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʫ 2020 ʨʦʮʽ, ʧʦʨʽʚʥʷʥʦ ʟ 2019 ʪʘ 2021 ʨʦʢʘʤʠ. ɸʜʞʝ 

ʘʤʘʨʘʥʪ ʢʫʣʴʪʫʨʘ ʪʨʦʧʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʧʣʦʣʶʙʥʽʩʪʶ ʪʘ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ. 

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ 

ʫ ʪʨʘʚʥʽ-ʯʝʨʚʥ̔ 2014 ʨʦʢʫ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʦʜʝʨʞʘʥʦ ʪʘʢʦʞ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ [180]. 

ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʙʫʣʠ ʛʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ 2021 ʨʦʢʫ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ 

ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 2,46ï4,35 ʪ/ʛʘ. ʈʽʟʥʠʮʷ ʤ̔ʞ ʥʘʡʤʝʥʰʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʫ 
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ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ ʥʘʡʙʽʣʴʰʦʶ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʪʘʥʦʚʠʪʴ 1,89 ʪ/ʛʘ. ʋ ʪʨʝʪʽʡ 

ʨʽʢ ʜʦʩʣʽʜʞʝʥʴ ʩʫʤʘ ʦʧʘʜʽʚ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ ʙʫʣʘ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʩʫʪʥʻ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʫ. ɹʽʣʴʰʘ ʚʽʜ ʥʦʨʤʠ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜ̔ʚ ʫ ʩʝʨʧʥʽ (144 ʤʤ) ʪʘ ʚʝʨʝʩʥʽ (108 ʤʤ) ʥʝ ʤʘʣʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ (ʨʠʩ. 5.3).  

 

 

ʈʠʩ. 5.3. ɻʽʜʨʦʪʝʨʤʽʯʥʽ  ʫʤʦʚʠ ʫ 2021 ʨʦʮʽ. 

 

ʉʫʤʘ ʪʝʤʧʝʨʘʪʫʨ ʪʝʞ ʚʽʜʧʦʚʽʜʘʣʘ ʩʝʨʝʜʥʽʤ ʙʘʛʘʪʦʨʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ, ʽ ʱʦ 

ʚʘʞʣʠʚʦ, ʚ ʣʠʧʥʽ ʚʦʥʘ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʥʦʚʠʣʘ 21,7 

Áʉ, ʱʦ ʚʠʱʝ ʚʽʜ ʥʦʨʤʠ ʥʘ 3,1Áʉ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʩʝʨʝʜ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʘʡʤʝʥʰʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘ ʦʜʝʨʞʘʣʠ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï 1,97 ʪ/ʛʘ (ʪʘʙʣ. 5.1). ʅʠʟʴʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ 

ʪʘʢʦʞ ʫ ʩʦʨʪʫ ɸʮʪʝʢ ï 2,19 ʪ/ʛʘ, ʱʦ ʚʠʱʝ ʥʽʞ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʥʘ 0,22 ʪ/ʛʘ (11,2 %). 

ʄʘʡʞʝ ʥʘ ʪʘʢʦʤʫ ʞ ʨʽʚʥʽ ʩʬʦʨʤʫʚʘʣʘʩʴ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʫ ʩʦʨʪʫ ʇʦʣʽʱʫʢ ï 

2,21 ʪ/ʛʘ, ʘʙʦ ʙʽʣʴʰʝ ʚʽʜ ʩʦʨʪʫ ʋʣʴʪʨʘ ʥʘ 0,24 ʪ/ʛʘ (12,2 %). ʋ ʩʦʨʪʫ ʉʪʫʜʝʥʪʩʴʢʠʡ 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 2,45 ʪ/ʛʘ, ʪʦʙʪʦ ʚʠʝɦ ʚ̔ʜ ʩʦʨʪʫ ʋʣʴʪʨʘ ʥʘ 0,48 ʪ/ʛʘ 

(24,4   %). ʉʦʨʪ ʉʝʤ ʟʘ ʚʨʦʞʘʡʥʦʩʪʽ 2,74 ʪ/ʛʘ ʧʝʨʝʚʠʱʠʚ ʩʦʨʪ ʋʣʴʪʨʘ ʥʘ 0,77 ʪ/ʛʘ 

(39,1 %).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʬʦʨʤʫʚʘʣʠ ʩʦʨʪʠ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ʃʻʨʘ. ʋ ʩʦʨʪʫ ʃʻʨʘ 
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ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 3,28 ʪ/ʛʘ, ʱʦ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ ʋʣʴʪʨʘ ʥʘ 1,31 

ʪ/ʛʘ (66,5 %). ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʷʢʘ 

ʩʪʘʥʦʚʠʣʘ 4,03 ʪ/ʛʘ, ʘʙʦ ʚʠʱʝ ʥʽʞ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʥʘ 2,06 ʪ/ʛʘ (104,6 %). 

ʇʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ ʃʝʨʘ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʪʘʥʦʚʠʪʴ 

0,75ʪ/ʛʘ ʘʙʦ 22,9 %. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʚ 80 %, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ - 16 %, ʚʟʘʻʤʦʜʽʷ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ï 3 %, ʽ 1 % - ʽʥʰʽ ʬʘʢʪʦʨʠ (ʨʠʩ. 5.4). 

 

ʈʠʩ. 5.4. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ, 

ʩʝʨʝʜʥʻ ʟʘ 2019 ï 2020 ʨʨ. 

 

ʂʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʚʧʣʠʚʘʣʘ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ: ʜʣʷ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʋʣʴʪʨʘ ʽ 

ʃʻʨʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r =-0,48, r =-0,49, r =-0,50, ʽ ʧʦʤʽʨʥʠʡ ʜʣʷ 

ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ, ɸʮʪʝʢ, ʇʦʣʽʱʫʢ ʽ ʉʝʤ ʚʽʜʧʦʚʽʜʥʦ r =-0,52, r =-0,53, r =-0,55, 

r =-0,57. ɿʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʽ ʫʨʦʞʘʡʥʽʩʪʶ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʙʫʚ ʩʣʘʙʢʠʤ - r =-0,02 ....-0,19.  

16,00%

80,00%

3,00%

1,00%

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2019 ï2020 ʨʨ.

ʉʦʨʪ

ɺʟʘʻʤʦʜʽʷ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʤʘʨʘʥʪʫ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ

ɯʥʰʽ ʬʘʢʪʦʨʠ
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ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 5.5) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ ʫʤʦʚ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʙʣʠʟʴʢʦ 14,6-

15,0ÁC) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ (ʙʣʠʟʴʢʦ 400-440 ʤʤ). ʋ ʤʽʨʫ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫʨʦʞʘʡʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

 

 

ʈʠʩ. 5.5. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʘ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʥʘ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ (ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ 

ʨʝʛʨʝʩʽʾ: 

Y = 5,8521-0,0433 ʍ1 -0,0024 ʍ2; 

ʜʝ Y ï ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1; 

ʍ1 - ʪʝʤʧʝʨʘʪʫʨʘ, ÁC; 
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ʍ2 - ʦʧʘʜʠ, ʤʤ 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,23 

 

ɺʽʜʤʽʯʝʥʦ ʚʽʜʤʽʥʥʫ ʚʽʜ ʨʝʰʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʧʦʟʠʪʠʚʥʫ 

ʩʣʘʙʢʫ ʢʦʨʝʣʷʮʽʶ (r = 0,06) ʫʨʦʞʘʡʥʽʩʪʶ ʩʦʨʪʫ ʉʝʤ ʟ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʚ 

ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʅʘ ʨʠʩ. 5.6 ʟʦʙʨʘʞʝʥʦ 3ɼ ʧʣʦʱʠʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʤʝʥʰʠʡ ʜʽʘʧʘʟʦʥ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ ʉʵʤ ʽ ʷʢʘ ʟʨʦʩʪʘʻ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʦʧʘʜʽʚ ʟʘ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʥʠʞʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʧʦʜʽʙʥʦ ʜʦ ʤʦʜʝʣʽ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1. 

 

ʈʠʩ. 5.6. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʘ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʥʘ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ (ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʉʝʤ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʩʦʨʪʫ ʉʝʤ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 
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Y = 3,0864-0,0035ʍ1 + 0,0854ʍ2; 

ʜʝ Y ï ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʉʝʤ; 

ʍ1 - ʪʝʤʧʝʨʘʪʫʨʘ, ÁC; 

ʍ2 - ʦʧʘʜʠ, ʤʤ 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,36. 

 

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ (R = 0,60), ʤʽʞ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ ʟʚ'ʷʟʦʢ ʜʦʩʠʪʴ ʪʽʩʥʠʡ. ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʦʨʽʚʥʶʻ R2 = 0,36. 

ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ, ʷʢ ʧʦʩʫʭʦʩʪʽʡʢʦʾ ʢʫʣʴʪʫʨʠ, ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʨʦʢʠ 

(2019 ʪʘ 2020 ʨʨ.) ʟ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ (2,46-4,35 ʪ/ʛʘ) ʬʦʨʤʫʚʘʣʘʩʴ ʫ 2021 ʨʦʮʽ, ʚ ʷʢʦʤʫ ʩʫʤʘ 

ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ, ʯʝʨʚʥʽ ʽ ʣʠʧʥʽ ʙʫʣʘ ʚ ʤʝʞʘʭ ʥʦʨʤʠ.  

ɺ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʟʘ ʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʥʘʜʤʽʨʥʦʛʦ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʪʝʤʥʦ-ʩʽʨʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ 

ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ (4,03 ʪ/ʛʘ) ʩʝʨʝʜ ʩʝʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʦʜʝʨʞʘʥʦ ʚ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʅʘʡʤʝʥʰʘ ʫʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ 

ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ (1,97 ʪ/ʛʘ), ʱʦ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʥʘ 2,06 

ʪ/ʛʘ. 

 

5.2 ʄʽʥʝʨʘʣʴʥʝ ʫʜʦʙʨʝʥʥʷ ʷʢ ʦʩʥʦʚʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ 

ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʫʞʝ ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʊʘʢ, ʟʘ 

ʜʘʥʠʤʠ ɺʦʨʦʥʠʥʘ ɸ.ʅ. ʽ ʂʦʪʷʢ ʇ.ɸ. [67, 128] ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʜʦʙʨʠʚʘ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:1:1 ʫ ʢʽʣʴʢʦʩʪʽ N60ʈ60ʂ60. ʋ ʧʨʘʮʽ ɿʘʜʦʨʦʞʥʦʾ ɯ.ʉ. ʚʢʘʟʫʻʪʴʩʷ, 

ʱʦ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʣʠ ʧʨʠ ʚʥʝʩʝʥʥʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ʚ ʥʦʨʤʽ N90P90K90. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʥʦʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ 

ʩʬʦʨʤʦʚʘʥʠʤ ʫʨʦʞʘʻʤ ʚʢʘʟʫʻʪʴʩʷ ʽʥʰʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ: N:ʈ:ʂ = 
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1:0,8:3,0 [79]. ʋ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʦʨʤʘ ʜʦʙʨʠʚ ʥʝ ʢʦʥʢʨʝʪʠʟʫʻʪʴʩʷ, ʘ 

ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʥʦʩʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʥʦʨʤʫ ʜʦʙʨʠʚ ʥʘ ʟʘʧʣʘʥʦʚʘʥʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ [22, 25, 141]. 

ɸʤʘʨʘʥʪ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʪʦʤʫ ʧʽʜ ʦʩʥʦʚʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʚʥʦʩʷʪʴ ʬʦʩʬʦʨʥʽ ʽ ʢʘʣʽʡʥʽ ʜʦʙʨʠʚʘ (ʈ60-100ʂ90-120), ʘ ʥʘʚʝʩʥʽ ï ʘʟʦʪʥʽ 

(N140-200). ʇʽʜ ʢʫʣʴʪʠʚʘʮʽʶ ʚʥʦʩʷʪʴ 2/3 ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʥʦʨʤʠ ʘʟʦʪʫ, ʚ ʧʽʜʞʠʚʣʝʥʥʷ 

ï 1/3 [67, 69, 141]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʂʨʘʩʥʻʥʢʦʚʘ ʉ. ɺ., ɼʫʜʢʠ ʄ. ɯ. ʽ 

ʏʝʨʝʥʢʦʚʘ ʊ. ʇ. ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʨʦʩʪʫ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʤʘʣʠ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ, ʘ ʚʥʝʩʝʥʥʷ 

ʾʭ ʧʽʜʚʠʱʝʥʠʭ ʥʦʨʤ (N90ʈ90 ʥʘ ʬʦʥʽ ʂ30) ʜʦʟʚʦʣʠʣʦ ʦʜʝʨʞʘʪʠ ʥʘʡʙʽʣʴʰʫ (1,47 

ʪ/ʛʘ) ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ [93]. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʧʽʜ ʘʤʘʨʘʥʪ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʥʦʨʤʽ ʈ45-60ʂ45-60 

[67, 128]. ʇʨʦʪʝ ʻ ʧʨʦʪʠʣʝʞʥʽ ʜʘʥʽ, ʱʦ ʬʦʩʬʦʨʥʽ ʽ ʢʘʣʽʡʥʽ ʜʦʙʨʠʚʘ ʥʝ 

ʧʽʜʚʠʱʫʚʘʣʠ ʫʨʦʞʘʡʥʽʩʪʴ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʚʦʥʠ ʤʘʣʠ ʣʠʰʝ ʧʨʠ ʩʧʽʣʴʥʦʤʫ 

ʚʥʝʩʝʥʥʷ ʟ ʘʟʦʪʦʤ, ʘ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ [346, 478]. 

ʋ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʧʨʠʨʽʩʪ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ (Amaranthus paniculatus) ʚʽʜ ʚʥʝʩʝʥʥʷ ʧʦʚʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N90ʈ90ʂ30) ʙʫʚ ʥʠʟʴʢʠʤ ʽ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 0,42 ʪ/ʛʘ, 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ ʙʝʟ ʜʦʙʨʠʚ [70, 72]. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʤʽʥʝʨʘʣʴʥʽ 

ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ  N120P70K70 [128, 452]. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ. ʗʢʱʦ ʥʘ ʢʦʥʪʨʦʣʽ ʨʽʚʝʥʴ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 2,31 ʪ/ʛʘ ʪʦ ʟʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ ʟʨʽʩ ʥʘ 2,57 ʪ/ʛʘ ʜʦ 

ʨʽʚʥʷ 4,88 ʪ/ʛʘ, ʪʦʙʪʦ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ (ʪʘʙʣ. 5.2). ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʜʦʙʨʠʚʘ ʙʫʣʠ ʥʘ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʪʝ, ʱʦ ʥʘʡʚʠʱʠʡ ʧʨʠʨʽʩʪ 

ʫʨʦʞʘʡʥʦʩʪʽ (0,67 ʪ/ʛʘ) ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʠ ʧʝʨʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ ʥʘ 

N40P20K40. ʅʘ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘ ʪʘʢʦʛʦ ʞ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ (N40P20K40) 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʪʝʞ ʟʘʣʠʰʠʚʩʷ ʚʠʩʦʢʠʤ - 0,56 ʪ/ʛʘ.  
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ʊʘʙʣʠʮʷ 5.2 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʜʦʙʨʠʚ 

ʅʦʨʤʘ  

ʜʦʙʨʠʚ 

ʈʦʢʠ ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʠ 

ʇʨʠʨʽʩʪ ʜʦ 

ʢʦʥʪʨʦʣʶ, 

ʪ/ʛʘ 

ʇʨʠʨʽʩʪ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʘʨʽʘʥʪʫ, ʪ/ʛʘ 
2019 2020 2021 

ʂʦʥʪʨʦʣʴ 2,40 2,01 2,52 2,31 - - 

N40P20K40 3,11 2,60 3,23 2,98 0,67 0,67 

N80P40K80 3,56 3,21 3,85 3,54 1,23 0,56 

N120P40K80 3,93 3,67 4,25 3,95 1,64 0,41 

N160P80K120 4,60 4,20 4,70 4,50 2,19 0,55 

N200P80K120 4,87 4,62 5,03 4,84 2,53 0,34 

N200P80K160 4,88 4,71 5,05 4,88 2,57 0,04 

ʅɯʈ05 0,15 0,08 0,07    

 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʤʘʣʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ. ɺʥʝʩʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦ N40 ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʥʦʨʤʦʶ ʜʦʙʨʠʚ N120P40K80 ʪʘ N200P80K120 ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,41 ʪ/ʛʘ ʪʘ 0,34 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʊʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʥʘ ʂ40 ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʽʩʪʦʪʥʦʛʦ (0,04 ʪ/ʛʘ) ʧʨʠʨʦʩʪʫ 

ʫʨʦʞʘʡʥʦʩʪʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 5 %, ʪʦʜʽ ʷʢ ʥʘ 95 % ʚʨʦʞʘʡʥʽʩʪʴ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʘʣʘ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

(ʨʠʩ. 5.7). 
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ʈʠʩ. 5.7. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ, 

ʩʝʨʝʜʥʻ ʟʘ 2019 ï 2020 ʨʨ. 

 

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 5.8) ʜʝʤʦʥʩʪʨʫʻ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʦʙʦʭ 

ʬʘʢʪʦʨʽʚ - ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʚʘʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʷʢ ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʫʜʦʙʨʝʥʥʷ. 

ɺʽʜʙʫʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʫʜʦʙʨʝʥʥʷ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʅʘʡʚʠʱʘ 

ʚʨʦʞʘʡʥʽʩʪʴ (5,5-6,0 ʪ/ʛʘ) ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʥʘʡʚʠʱʠʭ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʙʣʠʟʴʢʦ 16,2ÁC) ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ. 

ʂʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ ʚ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ

5%

ʅʦʨʤʠ ʜʦʙʨʠʚ

95%
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ʈʠʩ. 5.8. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ (Áʉ) 

ʽ ʥʦʨʤ ʜʦʙʨʠʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ (ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘ 

ʦʪʨʠʤʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = -40,7943+0,4425 ʍ1 - 0,0889ʍ2; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʪ/ʛʘ; 

ʍ1 - ʥʦʨʤʠ ʜʦʙʨʠʚ; 

ʍ2 - ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, Áʉ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,91 

 

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ (R = 0,95). ʄʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ 
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ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ ʟʚ'ʷʟʦʢ ʜʫʞʝ ʪʽʩʥʠʡ. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʦʨʽʚʥʶʻ 

R2 = 0,91. 

ɺʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ 

ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʧʽʜʡʦʤ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʠ (ʨʠʩ. 5.9).  

 

ʈʠʩ. 5.9. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʤʤ) ʽ ʥʦʨʤ 

ʜʦʙʨʠʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ (ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘ 

ʦʪʨʠʤʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = -39,4611+0,4425 ʍ1- 0,0054 ʍ2; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʪ/ʛʘ; 
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ʍ1 - ʥʦʨʤʠ ʜʦʙʨʠʚ; 

ʍ2 ï ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʤʤ.  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,94 

 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ (ʙʣʠʟʴʢʦ 5,0-5,5 ʪ/ʛʘ) ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʢʦʤʙʽʥʘʮʽʾ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʙʣʠʟʴʢʦ 550 ʤʤ) ʪʘ ʥʘʡʚʠʱʠʭ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ. 

ʅʘʡʥʠʞʯʘ ʚʨʦʞʘʡʥʽʩʪʴ (ʙʣʠʟʴʢʦ 1,0-1,5 ʪ/ʛʘ) ʤʘʻ ʤʽʩʮʝ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ (ʙʣʠʟʴʢʦ 460 ʤʤ) ʪʘ ʥʘʡʥʠʞʯʠʭ ʥʦʨʤʘʭ ʫʜʦʙʨʝʥʥʷ. ɻʨʘʬʽʢ ʯʽʪʢʦ 

ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʥʝʦʙʭʽʜʥʦ 

ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ (ʦʧʘʜʽʚ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʎʽ ʜʚʘ ʬʘʢʪʦʨʠ ʧʨʘʮʶʶʪʴ ʫ ʩʠʥʝʨʛʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʾʭ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʽ. 

ʈʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ (R = 0,97). ʄʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ 

ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ ʟʚ'ʷʟʦʢ ʜʫʞʝ ʪʽʩʥʠʡ. 

ɿʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʡʥʦʩʪʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʨʫʭ ʚʽʜ 

460 ʜʦ 550 ʤʤ) (ʨʠʩ. 5.10). ʇʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (ʨʫʭ ʚʽʜ 14,8 ʜʦ 

16,2ÁC) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʧʦʢʘʟʘʥʦ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʟʝʣʝʥʦʛʦ ʜʦ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ (ʙʣʠʟʴʢʦ 4,5-5,0 ʪ/ʛʘ) 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʙʣʠʟʴʢʦ 550 ʤʤ) ʪʘ ʥʠʞʯʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ (ʙʣʠʟʴʢʦ 14,8ÁC). ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʘʤʘʨʘʥʪʫ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʻ ʧʦʻʜʥʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʟ ʤʝʥʰʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɼʘʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʚʘʞʣʠʚʠʡ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʮʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ 

ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. 
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ʈʠʩ. 5.10. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ (ʪ/ʛʘ) ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 

 

ɿʘʣʝʞʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = -34,8575673 -0,0070 ʍ1 -0,2482 ʍ2+ 0,4425 ʍ3; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʪ/ʛʘ; 

ʍ1 ï ʦʧʘʜʠ, ʤʤ; 

ʍ2 ï ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ; 

ʍ3 - ʥʦʨʤʠ ʜʦʙʨʠʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,96. 

 

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ. ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ R = 0,98. ʂʦʝʬʽʮʽʻʥʪ ʧʨʠ ʦʧʘʜʘʭ 
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(-0,0070) ʻ ʚʽʜ'ʻʤʥʠʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (-0,2482) ʪʘʢʦʞ 

ʚʽʜ'ʻʤʥʠʡ ʽ ʙʽʣʴʰʠʡ ʟʘ ʤʦʜʫʣʝʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʂʦʝʬʽʮʽʻʥʪ ʧʨʠ ʥʦʨʤʽ ʜʦʙʨʠʚ (+0,4425) ʤʘʻ 

ʥʘʡʙʽʣʴʰʝ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʽ ʻ ʧʦʟʠʪʠʚʥʠʤ, ʱʦ ʧʦʢʘʟʫʻ ʩʫʪʪʻʚʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʎʷ ʤʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʫ 

ʧʨʦʛʥʦʩʪʠʯʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʙʝʟʧʝʯʠʣʘ ʥʦʨʤʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N200P80K120 ï 

2,28 ʪ/ʛʘ, ʱʦ ʻ ʥʘ 1,43 ʪ/ʛʘ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ (ʨʠʩ. 5.11).  

 

 

ʅɯʈ05, ʪ/ʛʘ: 2019 ʨ. ï 0,43; 2020 ʨ. ï 0,53 

ʈʠʩ. 5.11. ɺʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ ʦʢʫʧʥʽʩʪʴ ʜʦʙʨʠʚ ʟʘʣʝʞʥʦ 

ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ, ʪ/ʛʘ, ʩʝʨʝʜʥʻ ʟʘ 2019ï2020 ʨʨ. 

 

ʇʨʠ ʮʴʦʤʫ ʦʢʫʧʥʽʩʪʴ ʢʽʣʦʛʨʘʤʘ ʜ. ʨ. ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʨʠʨʦʩʪʦʤ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʪʘʥʦʚʠʣʘ 3,56 ʢʛ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʦʢʫʧʥʦʩʪʽ 
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ɺʨʦʞʘʡʥʽʩʪʴ, ʮ/ʛʘ ʆʢʫʧʥʽʩʪʴ ʜʦʙʨʠʚ ʟʝʨʥʦʤ, ʢʛ/ʢʛ ʜ. ʨ.

ʃʦʛʘʨʠʬʤʽʯʥʘ (ɺʨʦʞʘʡʥʽʩʪʴ, ʮ/ʛʘ)
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ʜʦʙʨʠʚ ʟʝʨʥʦʤ ï 5,7 ʢʛ/ʢʛ ʜ. ʨ. ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ N40P20K40 ï 

ʽʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ 1,42 ʪ/ʛʘ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʚʥʝʩʝʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʪʘ ʦʪʨʠʤʘʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʘʤʘʨʘʥʪʫ 

ʜʫʞʝ ʜʦʙʨʝ ʦʧʠʩʫʻ ʣʦʛʘʨʠʬʤʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ: 

Y = 0,8137ln ʍ + 0,8544; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ - ʥʦʨʤʠ ʜʦʙʨʠʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,99. 

 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʽ ʤʦʞʝ ʥʘʜʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. ʃʦʛʘʨʠʬʤʽʯʥʘ ʣʽʥʽʷ 

ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʻ ʟʘʢʦʥ ʩʧʘʜʢʦʚʦʾ ʚʽʜʜʘʯʽ: ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʚʨʦʞʘʡʥʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʥʪʨʦʣʶ ʜʦ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ, ʧʦʪʽʤ 

ʝʬʝʢʪ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ. ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʘʧʨʦʢʩʠʤʘʮʽʾ (ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,99) ʻ ʜʦʜʘʪʢʦʚʠʤ ʩʚʽʜʯʝʥʥʷʤ 

ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ. ʗʢʱʦ ʥʘ 

ʢʦʥʪʨʦʣʽ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʩʪʘʥʦʚʠʚ 2,31 ʪ/ʛʘ ʪʦ ʟʘ 

ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ ʟʨʽʩ ʥʘ 2,57 ʪ/ʛʘ ʜʦ ʨʽʚʥʷ 4,88 ʪ/ʛʘ, ʪʦʙʪʦ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ 

ʨʘʟʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʦʙʨʠʚʘ ʙʫʣʠ ʥʘ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʪʝ, ʱʦ ʥʘʡʚʠʱʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ (0,67 ʪ/ʛʘ) ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʠ ʧʝʨʰʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ ʥʘ N40P20K40. ʅʘ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘ ʪʘʢʦʛʦ ʞ 

ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ (N40P20K40) ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʪʝʞ ʟʘʣʠʰʠʚʩʷ 

ʚʠʩʦʢʠʤ - 0,56 ʪ/ʛʘ.  

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʤʘʣʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ. ɺʥʝʩʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦ N40 ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʥʦʨʤʦʶ ʜʦʙʨʠʚ N120P40K80 ʪʘ N200P80K120 ʧʨʠʟʚʝʣʦ 

ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,41 ʪ/ʛʘ ʪʘ 0,34 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʊʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʥʘ ʂ40 ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʽʩʪʦʪʥʦʛʦ (0,04 ʪ/ʛʘ) ʧʨʠʨʦʩʪʫ 
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ʫʨʦʞʘʡʥʦʩʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʙʝʟ ʜʦʙʨʠʚ ʜʦ N200P80K160 ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟ 2,31 ʪ/ʛʘ ʜʦ 4, 88 ʪ/ʛʘ, ʘʙʦ ʥʘ 2,57 ʪ/ʛʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ, ʩʦʨʪ 

ʘʤʘʨʘʥʪʫ ʋʣʴʪʨʘ ʽʩʪʦʪʥʦ ʨʝʘʛʫʻ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ N200P80K120 ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ 

ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ï 2,28 ʪ/ʛʘ.  

 

5.3 ɺʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʤʘʚ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ. 

ʊʘʢ, ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʚ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 4,63 ï 4,14 ʪ/ʛʘ (ʪʘʙʣ. 5.3).  

ʊʘʙʣʠʮʷ 5.3 

ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʪ/ʛʘ, ʩʝʨʝʜʥʻ 

ʟʘ 2020-2022 ʨʨ. 

ʉʦʨʪ 

ʅʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʉʝʨʝʜʥʻ 

ʟʘ 

ʩʦʨʪʘʤʠ 
0,2 0,4 0,6 0,8 1,0 

1,2 

(ʢʦʥʪʨʦʣʴ) 

ʋʣʴʪʨʘ 

(ʢʦʥʪʨʦʣʴ) 
2,46 2,54 2,63 2,73 2,78 2,70 2,64 

ʍʘʨʢʽʚʩʴʢʠʡ 1 4,42 4,63 4,55 4,42 4,26 4,14 4,40 

ɸʮʪʝʢ 2,66 2,78 2,92 3,00 2,91 2,83 2,85 

ʃʻʨʘ 3,72 3,95 3,90 3,78 3,70 3,58 3,77 

ʉʝʤ 3,31 3,48 3,61 3,60 3,47 3,28 3,46 

ʉʪʫʜʝʥʪʩʴʢʠʡ 3,03 3,12 3,18 3,08 3,01 2,90 3,05 

ʉʝʨʝʜʥʻ ʟʘ 

ʥʦʨʤʘʤʠ 

ʚʠʩʽʚʫ 

3,27 3,42 3,46 3,43 3,35 3,24  

ʅɯʈ05 2020 ʨ. ï ɸ ï 0,07   2021 ʨ. ï ɸ ï 0,08   2022 ʨ. ɸ ï 0,10 

ɺ ï 0,07     ɺ ï 0,08   ɺ ï 0,10 

ɸɺ ï 0,18    ɸɺ ï 0,20   ɸɺ ï 0,24 
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ɺʠʩʦʢʦʶ ʟʘʣʠʰʘʣʘʩʴ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʪʘʢʦʞ ʫ ʩʦʨʪʫ ʃʻʨʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 3,77 ʪ/ʛʘ. ʋ ʩʦʨʪʫ ʉʝʤ ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 

3,46 ʪ/ʛʘ, ʘ ʚ ʩʦʨʪʫ ʉʪʫʜʝʥʪʩʴʢʠʡ ï 3,05 ʪ/ʛʘ. ʋʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʽʚ ɸʮʪʝʢ ʽ ʋʣʴʪʨʘ 

ʙʫʣʘ ʤʝʥʰʝ 3,0 ʪ/ʛʘ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 2,85 ʪ/ʛʘ ʽ 2,64 ʪ/ʛʘ. ʊʘʢʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʫ ʩʦʨʪʽʚ ʙʫʣʘ ʟʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʦʨʤ 

ʚʠʩʽʚʫ.  

ʈʽʚʝʥʴ ʚʧʣʠʚʫ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʙʫʚ ʥʝʟʨʽʚʥʷʥʥʦ 

ʥʠʞʯʠʤ (0,22 ʪ/ʛʘ), ʧʦʨʽʚʥʷʥʦ ʟ ʚʧʣʠʚʦʤ ʩʦʨʪʫ (1,76 ʪ/ʛʘ) (ʨʠʩ. 5.12).  

 

ʈʠʩ. 5.12. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʽ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ, ʩʝʨʝʜʥʻ ʟʘ 2020 ï 2022 ʨʨ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʨʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʤʘʨʘʥʪʫ ʽ ʨʽʚʥʝʤ ʚʨʦʞʘʡʥʦʩʪʽ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r =-0,67, ʪʦʜʽ ʷʢ ʤʽʞ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʽ ʚʨʦʞʘʡʥʽʩʪʶ 

ʜʫʞʝ ʩʣʘʙʢʠʡ - r =-0,03.  

ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʤʣʥ/ʛʘ ʩʭʦʞʠʭ 

ʥʘʩʽʥʠʥ

2%

ʉʦʨʪ

91%

ɺʟʘʻʤʦʜʽʷ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʽ ʩʦʨʪʫ

3%

ɯʥʰʽ ʬʘʢʪʦʨʠ

4%



237 
 

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʤʘʻ ʧʽʜʡʦʤʠ ʪʘ ʩʧʘʜʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ (ʨʠʩ. 5.13).  

 

ʈʠʩ. 5.13. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ (ʤʣʥ/ʛʘ ʩʭʦʞʠʭ 

ʥʘʩʽʥʠʥ) ̔  ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ. 

 

ɿʘʣʝʞʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʩʦʨʪʫ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

Y = 28,5933-0,051 ʍ1 -0,2434 ʍ2; 

ʜʝ Y - ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʥʦʨʤʘ ʚʠʩʽʚʫ, ʤʣʥ/ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ; 

ʍ2 ï ʩʦʨʪ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 = 0,46 
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ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R = 0,67, ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʟʘʣʝʞʥʠʤʠ ʪʘ ʥʝʟʘʣʝʞʥʠʤʠ ʟʤʽʥʘʤʠ. ʈʽʚʥʷʥʥʷ ʧʨʠʧʫʩʢʘʻ, ʱʦ 

ʚʨʦʞʘʡʥʽʩʪʴ ʜʝʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʚʠʱʠʤʠ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʫ 

ʘʤʘʨʘʥʪʫ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʚʥʝ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ. ʈʽʟʥʽ ʩʦʨʪʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʅʘʡʢʨʘʱʘ 

ʢʦʤʙʽʥʘʮʽʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘ ʤʝʥʰʠʭ ʥʦʨʤ ʚʠʩʽʚʫ.  

ʊʘʢʦʞ ʩʦʨʪʠ ʧʦ ʨʽʟʥʦʤʫ ʨʝʘʛʫʚʘʣʠ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ. 

ɺʠʩʦʢʦʨʦʩʣʽ ʩʦʨʪʠ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ʃʝʨʘ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʬʦʨʤʫʚʘʣʠ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ 4,63 ʪ/ʛʘ ʪʘ 3,95 ʪ/ʛʘ (ʪʘʙʣ. 5.3). 

ɺʠʩʦʢʦʶ ʚʦʥʘ ʟʘʣʠʰʘʣʘʩʴ ʪʘʢʦʞ ʟʘ ʚʠʩʽʚʫ 0,6 ʤʣʥ/ʛʘ - 4,55 ʪ/ʛʘ ʪʘ 3,90 ʪ/ʛʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠʟʚʦʜʠʣʦ ʫ ʮʠʭ ʜʚʦʭ ʩʦʨʪʽʚ ʜʦ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʩʪʘʥʦʚʠʪʴ r =-0,62, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʨʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚ'ʷʟʦʢ. ʄʽʞ ʩʦʨʪʦʤ ʃʻʨʘ ʽ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚ'ʷʟʦʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ r =-0,43 (ʨʠʩ. 5.14).  

ʋ ʩʦʨʪʫ ʉʪʫʜʝʥʪʩʴʢʠʡ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʣʠʰʝ ʥʦʨʤʘ 

ʚʠʩʽʚʫ 0,6 ʤʣʥ/ʛʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʜʝʱʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ  (3,18 ʪ/ʛʘ) ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʨʤʦʶ 0,4 ʤʣʥ/ʛʘ (3,12 ʪ/ʛʘ). ʉʦʨʪ ʉʝʤ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʚ ʟʘ 

ʙʽʣʴʰʠʭ ʥʦʨʤ ʚʠʩʽʚʫ; ʟʘ ʚʠʩʽʚʫ 0,6 ʤʣʥ/ʛʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 3,61 ʪ/ʛʘ, ʘ ʟʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ 0,8 ʤʣʥ/ʛʘ ï 3,60 ʪ/ʛʘ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʦʨʪʦʤ 

ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʩʪʘʥʦʚʠʚ r = -0,38, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʪʥʠʡ 

ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ. ɺʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʉʝʤ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʠʡ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = - 0,04 . ʉʦʨʪʠ ʟ ʥʘʡʤʝʥʰʦʶ ʚʨʦʞʘʡʥʽʩʪʶ 

ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʟʘ ʱʝ ʙʽʣʴʰʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʽ ʚ ʰʠʨʰʦʤʫ ʾʭ 

ʜʽʘʧʘʟʦʥʽ. ʊʘʢ, ʫ ʩʦʨʪʫ ɸʮʪʝʢ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 0,6; 0,8; 

1,0 ʤʣʥ/ʛʘ, ʘ ʚ ʩʦʨʪʫ ʋʣʴʪʨʘ ï ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 0,6; 0,8; 1,0; 1,2 ʤʣʥ/ʛʘ (ʨʠʩ. 5.14). 

 

 



239 
 

   

 

   

 

   

ʈʠʩ. 5.14. ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜ 

ʥʦʨʤ ʚʠʩʽʚʫ. 

 

ʉʦʨʪ ʋʣʪɹʨʘ ʥʘʡʙʽʣʴʰ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʚʘʚ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʦʨʪʦʤ ʋʣʴʪʨʘ ʪʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʩʪʘʥʦʚʠʪʴ r = 0,68 ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʨʥʠʡ ʟʚ'ʷʟʦʢ. ʄʽʞ ʩʦʨʪʦʤ ɸʮʪʝʢ ʽ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʤʽʪʥʠʡ ʟʚ'ʷʟʦʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ r = 0,36. 

ʆʪʞʝ, ʥʘʡʤʝʥʰʘ ʚʨʦʞʘʡʥʽʩʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʙʫʣʘ ʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʋʣʴʪʨʘ. ʉʦʨʪʠ ɸʮʪʝʢ ʪʘ ʉʪʫʜʝʥʪʩʴʢʠʡ 
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ʟʘʙʝʟʧʝʯʠʣʠ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʋʣʴʪʨʘ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0,21 ʪ/ʛʘ 

(8,0 %) ʪʘ 0,41 ʪ/ʛʘ (15,5 %) (ʪʘʙʣ. 5.4).  

ʊʘʙʣʠʮʷ 5.4 

ʇʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ 

ʉʦʨʪ ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 
ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ 

ʪ/ʛʘ % 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 2,64 - - 

ʍʘʨʢʽʚʩʴʢʠʡ 1 4,40 1,76 66,7 

ɸʮʪʝʢ 2,85 0,21 8,0 

ʃʻʨʘ 3,77 1,13 42,8 

ʉʝʤ 3,46 0,82 31,1 

ʉʪʫʜʝʥʪʩʴʢʠʡ 3,05 0,41 15,5 

 

ʋ ʩʦʨʪʫ ʉʝʤ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 0,82 ʪ/ʛʘ (31,1 %). ʉʦʨʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ʃʻʨʘ ʧʝʨʝʚʘʞʘʣʠ ʩʦʨʪ ʋʣʴʪʨʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 1,76 ʪ/ʛʘ (66,7 %) 

ʪʘ 1,13 ʪ/ʛʘ (42,8 %).ʅʘʡʤʝʥʰʦʶ ʚʨʦʞʘʡʥʽʩʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʚʩʽʤʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʩʦʨʪʘʤʠ ʙʫʣʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ (ʪʘʙʣ.5.5).  

ʊʘʙʣʠʮʷ 5.5 

ʇʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʤʣʥ/ʛʘ 
ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 

ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ 

ʪ/ʛʘ   % 

0,2 3,27 0,03 0,9 

0,4 3,42 0,18 5,6 

0,6 3,46 0,22 6,8 

0,8 3,43 0,19 5,7 

1,0 3,35 0,11 3,4 

1,2 (ʢʦʥʪʨʦʣʴ) 3,24 - - 

 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʠʩʽʚʦʤ 1,0 ʤʣʥ/ʛʘ ʫʨʦʞʘʡʥʽʩʪʴ ʧʽʜʚʠʱʠʣʘʩʴ ʜʦ 3,35 ʪ/ʛʘ, ʱʦ 

ʚʠʱʝ ʜʦ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ,  ʥʘ 0,11 ʪ/ʛʘ (3,4  %). ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,8 ʤʣʥ/ʛʘ 
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ʫʨʦʞʘʡʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 0,19 ʪ/ʛʘ (5,7 %). ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʦʜʝʨʞʘʥʦ ʟʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ 0,6 ʤʣʥ/ʛʘ ï 0,22 ʪ/ʛʘ (6.8 %). ʇʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʘʜʽʥʥʷ ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʇʨʠ ʜʝʪʘʣʴʥʽʰʦʤʫ ʨʦʟʛʣʷʜʽ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʘ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʟʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 3,76 ʪ/ʛʘ (ʪʘʙʣ. 5.6).  

ʊʘʙʣʠʮʷ 5.6  

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ 

ʚʠʩʽʚʫ, ʪ/ʛʘ 

ʅʦʨʤʘ ʚʠʩʽʚʫ ʈʦʢʠ ʇʨʠʨʽʩʪ 

ʰ
ʪ
/
ʤ

2
 

ʤ
ʣ
ʥ
/
ʛ
ʘ

 

ʢ
ʛ
/
ʛ
ʘ

 

2020 2021 2022 ʉʝʨʝʜʥʻ ʪ/ʛʘ   % 

20 0,2 0,19 3,70 4,52 4,05 4,09 0,33 8,8 

40 0,4 0,37 3,88 4,68 4,28 4,28 0,52 13,8 

60 0,6 0,56 3,82 4,60 4,20 4,20 0,44 11,7 

80 0,8 0,75 3,74 4,45 4,11 4,10 0,34 9,0 

100 1,0 0,93 3,60 4,20 3,90 3,90 0,14 3,7 

120 1,2 1,12 3,45 4,02 3,80 3,76 - - 

ʅɯʈ05 0,05 0,05 0,03  

 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʘʣʠʰʘʣʘʩʴ ʥʠʟʴʢʦʶ ʪʘʢʦʞ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʠʩʽʚʦʤ 1,0 ʤʣʥ/ʛʘ. 

ɿʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 0,8 ʤʣʥ/ʛʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 0,2 ʪ/ʛʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ 

ʚʠʩʽʚʫ 1,0 ʤʣʥ/ʛʘ. ʅʘ ʪʘʢʦʤʫ ʞ  ʨʽʚʥʽ (4,09 ʪ/ʛʘ) ʙʫʣʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʟʘ ʥʘʡʤʝʥʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ - 0,2 ʤʣʥ/ʛʘ. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ 

ʥʦʨʤ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʪʘ 0,6 ʤʣʥ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ 4,28 ʪ/ʛʘ ʪʘ 4,20 ʪ/ʛʘ, ʱʦ ʥʘ 0,52 

ʪ/ʛʘ ʪʘ 0,44 ʪ/ʛʘ ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʡʤʝʥʰ ʫʨʦʞʘʡʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 

21 ʰʪ/ʤ2 ʪʘ 26 ʰʪ/ʤ2 ʽ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ 0,91 ʛ ʽ 0,88 ʛ.  

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ. ɺ 

ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʘʤʘʨʘʥʪ ʥʝʛʘʪʠʚʥʦ ʨʝʘʛʫʚʘʚ ʥʘ ʚʠʱʽ ʥʦʨʤʠ 



242 
 

ʚʠʩʽʚʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʚ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ï 4,63 ʪ/ʛʘ. ʆʧʪʠʤʘʣʴʥʽ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʻ ʪʘʢʽ: ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʻʨʘ ʽ ʉʪʫʜʝʥʪʩʴʢʠʡ ï 

0,4-0,6 ʤʣʥ/ʛʘ; ʩʦʨʪ ʉʝʤ ï 0,6-0,8 ʤʣʥ/ʛʘ; ʩʦʨʪ ɸʮʪʝʢ ï 0,6 ï 1,0 ʤʣʥ/ʛʘ; ʩʦʨʪ 

ʋʣʴʪʨʘ ï 0,8 ï 1,2 ʤʣʥ/ʛʘ. ɿʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʨʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ N120P40K80 ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʪʘ 0,6 ʤʣʥ/ʛʘ, 

ʚʽʜʧʦʚʽʜʥʦ 4,28 ʪ/ʛʘ ʪʘ 4,20 ʪ/ʛʘ, ʱʦ ʥʘ 0,52 ʪ/ʛʘ ʪʘ 0,44 ʪ/ʛʘ ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʘʡʤʝʥʰ ʫʨʦʞʘʡʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʦʜʝʨʞʘʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 21 ʰʪ/ʤ2 ʪʘ 26 ʰʪ/ʤ2 ʽ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ 0,91 ʛ ʽ 0,88 ʛ.  

 

5.4 ʆʧʪʠʤʽʟʘʮʽʷ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʘ ʚʠʚʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʦʜʝʨʞʘʥʦ ʨʽʟʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ  ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʨʦʮʝʩʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʨʷʜʢʦʚʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ [156]. ɺ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʚʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʧʦʢʘʟʘʣʦ ʧʝʨʝʚʘʛʫ ʤʽʞʨʷʜʴ 18 ʩʤ ʥʘʜ 

ʤʽʞʨʷʜʜʷʤʠ 60 ʩʤ [340]. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʤʽʱʫʚʘʪʠ ʘʤʘʨʘʥʪ ʟʘ 

ʩʭʝʤʦʶ 15Ĭ15 ʩʤ [227. ɺ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ ʥʘ 

ʟʝʨʥʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʽʷʪʠ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 2,25 ʤʣʥ/ʛʘ ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 60 ʩʤ 

[48, 86]. 

ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʻ 

ʩʽʚʙʘ ʟ ʤʽʞʨʷʜʜʷʤ 45 ʩʤ [74, 189, 190, 200, 305, 308]. ɼʣʷ ʩʦʨʪʫ ʘʤʘʨʘʥʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ ʻ ʰʠʨʦʢʦʨʷʜʥʠʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ [107, 

189]. ɿʘ ʜʘʥʠʤʠ ɼʫʜʢʠ ʄ. ɯ. [71, 72, 74], ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ 

ʘʤʘʨʘʥʪ ʚʦʣʦʪʠʩʪʠʡ ʢʨʘʱʝ ʚʠʩʽʚʘʪʠ ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ 45 ʩʤ. ʊʘʢʽ ʞ 
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ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʚ ʂʦʛʫʪ ʉ. ɻ. [83, 86], ʷʢʠʡ ʚʚʘʞʘʻ ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ 

ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʟʝʨʥʦ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʻ 

ʰʠʨʦʢʦʨʷʜʥʠʡ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ. ʇʦʨʽʚʥʷʥʦ ʟ ʜʚʦʩʪʨʽʯʢʦʚʠʤ ʮʝʡ ʩʧʦʩʽʙ ʜʣʷ 

ʩʦʨʪʫ ʋʣʴʪʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʙʘʚʢʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ 18,0 %.  

ʅʘ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʩʧʦʩʦʙʠ ʩʽʚʙʠ ʟʘ ʦʜʥʽʻʾ ʽ ʪʽʻʾ 

ʞ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʧʣʠʚʘʣʠ ʤʘʣʦ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, 

ʷʢʽ ʥʝʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʩʽʚʙʠ. 

ʅʘʡʤʝʥʰʦʶ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʙʫʣʘ ʟʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 

60 ʩʤ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 3,70 ʪ/ʛʘ (ʪʘʙʣ. 5.7).  

ʊʘʙʣʠʮʷ 5.7  

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ, ʪ/ʛʘ 

ʉʧʦʩʽʙ 

ʩʽʚʙʠ 

ʈʽʢ 

ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ ʜʦ 

ʚʘʨʽʘʥʪʫ ʩʧʦʩʦʙʫ 

ʩʽʚʙʠ ʟ ʰʠʨʠʥʦʶ 

ʤʽʞʨʷʜʜʷ 60 ʩʤ 

2021 2022 2023 ʩʝʨʝʜʥʻ ʪ/ʛʘ % 

15 ʩʤ 4,02 3,95 3,82 3,93 0,23 6,2 

30 ʩʤ 4,05 3,98 3,88 3,97 0,27 7,3 

45 ʩʤ 4,00 3,94 3,82 3,92 0,22 5,9 

60 ʩʤ 3,75 3,70 3,65 3,70 - - 

ʉʝʨʝʜʥʻ ʟʘ 

ʨʦʢʦʤ 
3,95 3,89 3,79    

ʅɯʈ0,5 ʪ/ʛʘ 0,13 0,12 0,12    

 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʩʽʚʙʦʶ ʥʘ 30 ʩʤ ï 3,97 ʪ/ʛʘ, 

ʱʦ ʥʘ 0,27 ʪ/ʛʘ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʟ ʤʽʞʨʷʜʜʷʤʠ 60 ʩʤ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʪʦʪʥʘ ʨʽʟʥʠʮʷ ʚ ʫʨʦʞʘʡʥʦʩʪʽ ʙʫʣʘ ʣʠʰʝ ʟ ʚʘʨʽʘʥʪʦʤ 60 ʩʤ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʥʘ 15 ʩʤ, 30 ʩʤ ʪʘ 45 ʩʤ ʧʦʢʘʟʫʻ ʱʦ ʨʽʟʥʠʮʷ ʚ 

ʫʨʦʞʘʡʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʙʫʣʘ ʚ ʤʝʞʘʭ ʧʦʤʠʣʢʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 

60 ʩʤ ʽ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ 8 ʩʤ (ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ 60ʭ8 ʩʤ - 
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ʚʠʪʷʛʥʫʪʠʡ ʧʨʷʤʦʢʫʪʥʠʢ) ʩʢʣʘʣʠʩʷ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʯʝʨʝʟ ʥʘʜʪʦ ʱʽʣʴʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʚ ʨʷʜʢʫ. 

ʊʘʢʘ ʛʫʩʪʦʪʘ ʧʦʩʽʚʫ ʧʨʠʟʚʝʣʘ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. 

ɿʘ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 15, 30 ʪʘ 45 ʩʤ, ʜʝ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʛʫʩʪʦʪʘ 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʨʷʜʢʘʭ ʙʫʣʠ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤʠ, ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʙʫʣʘ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ.  

ɻʨʘʬʽʢ ʥʘ ʨʠʩ. 5.15 ʜʝʤʦʥʩʪʨʫʻ ʧʦʣʽʥʦʤʽʘʣʴʥʫ ʢʨʠʚʫ (ʧʘʨʘʙʦʣʫ), ʷʢʘ 

ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ. 

 

 

ʅɯʈ
0,5 
ʪ/ʛʘ: 2021 ʨ. ï 0,13; 2022 ʨ. ï 0,12; 2023 ʨ. ï 0,12 

 

ʈʠʩ. 5.15. ɺʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʩʽʚʙʠ, ʪ/ʛʘ, ʩʝʨʝʜʥʻ ʟʘ 2021 ï 2023 ʨʨ. 

 

ʈʽʚʥʷʥʥʷ ʮʽʻʾ ʢʨʠʚʦʾ: y = -0,065xĮ + 0,251x + 3,74. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

RĮ = 0,9928 ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʫʞʝ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʘʥʠʭ ʮʽʻʾ ʢʨʠʚʦʾ. 

ʌʦʨʤʘ ʧʘʨʘʙʦʣʠ ʟ ʚʽʜ'ʻʤʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʨʠ xĮ ʧʦʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʽʩʥʫʻ 

ʦʧʪʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʤʽʞʨʷʜʜʷ, ʧʽʩʣʷ ʷʢʦʾ ʚʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʤʽʞʨʷʜʜʽ 30 ʩʤ, ʧʽʩʣʷ ʯʦʛʦ 

3,93

3,97

3,92

3,7

y = -0,065x2 + 0,251x + 3,74

RĮ = 0,9928

3,55

3,6

3,65

3,7

3,75

3,8

3,85

3,9

3,95

4

4,05

15ͫͣ 30ͫͣ 45ͫͣ 60ͫͣ
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʟ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʤ ʩʧʘʜʦʤ ʧʨʠ 

ʤʽʞʨʷʜʜʽ 60 ʩʤ. 

ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 

(ʚʽʜ 15 ʜʦ 60 ʩʤ) ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʦʣʴʦʨʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʯʝʨʚʦʥʦʛʦ (ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ʚʨʦʞʘʡʥʦʩʪʽ) ʜʦ ʟʝʣʝʥʦʛʦ (ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ) (ʨʠʩ. 5.15).  

 

 

ʈʠʩ. 5.16. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʩʽʚʙʠ (ʩʤ) ʽ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʃʻʨʘ. 

 

ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʴ R2 = 0,44, ɦʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʪʥʠʡ 

ʟʚ'ʷʟʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
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ʩʧʦʩʦʙʠ ʩʽʚʙʠ ʟ ʤʽʞʨʷʜʜʷʤʠ 30 - 15 ʩʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʩʣʽʜ ʫʥʠʢʘʪʠ ʥʘʜʪʦ ʱʽʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʫ ʨʷʜʢʫ ʟʘ 

ʩʽʚʙʠ ʟ ʰʠʨʦʢʠʤʠ ʤʽʞʨʷʜʜʷʤʠ. 

ʆʪʞʝ, ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʙʫʣʘ 

ʩʭʦʞʦʶ, ʘʣʝ ʩʽʚʙʘ ʟ ʚʫʞʯʠʤʠ ʤʽʞʨʷʜʜʷʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʽʚʥʦʤʽʨʥʽʰʝ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ (15, 30 ʯʠ 45 ʩʤ), 

ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ - ʚ ʜʽʘʧʘʟʦʥʽ 3,92-3,97 ʪ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 3,97 ʪ/ʛʘ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʟʘ ʤʽʞʨʷʜʜʷ 30 ʩʤ, ʧʽʩʣʷ 

ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʟ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʤ ʩʧʘʜʦʤ 

ʧʨʠ ʤʽʞʨʷʜʜʽ 60 ʩʤ. 

 

5.5 ɺʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʘʤʘʨʘʥʪʫ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʪʘ 

ʨʦʟʨʦʙʣʷʪʠ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ. ʇʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʤʘʡʞʝ ʚʩʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, ʦʩʦʙʣʠʚʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ. 

ɿʘ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʆ. ɼʫʜʠ, ʫ ʩʝʨʝʜʥʽʡ ʩʤʫʟʽ (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʽ) ʚʠʩʽʚʘʪʠ ʘʤʘʨʘʥʪ ʧʽʩʣʷʞʥʠʚʥʦ ʥʘ ʟʝʨʥʦ ʤʦʞʥʘ ʜʦ 20 

ʣʠʧʥʷ. ɹʣʠʞʯʝ ʜʦ ʧʽʚʥʦʯʽ ï ʜʦ 15 ʣʠʧʥʷ, ʘ ʥʘ ʢʨʘʡʥʽʡ ʧʽʚʥʦʯʽ ʋʢʨʘʾʥʠ ï ʜʦ 10 

ʣʠʧʥʷ. ʋ 2021 ʨʦʮʽ ʧʦʩʽʚʠ ʧʽʩʣʷ 19 ʣʠʧʥʷ ʥʘ ɾʠʪʦʤʠʨʱʠʥʽ ʥʝ ʩʬʦʨʤʫʚʘʣʠ 

ʥʘʩʽʥʥʷ ʯʝʨʝʟ ʥʠʟʴʢʫ ʩʫʤʫ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʨʘʥʥʽ ʧʨʠʤʦʨʦʟʢʠ [166, 67, 69]. 

ʉʦʨʪ ʋʣʴʪʨʘ ʤʦʞʥʘ ʚʠʩʽʚʘʪʠ ʜʦ 15 ʣʠʧʥʷ, ʚʽʥ ʜʦʩʪʠʛʘʻ ʫ ʞʦʚʪʥʽ, ʡʦʛʦ 

ʧʦʪʝʥʮʽʘʣ ʜʦ 3,5 ʪ/ʛʘ [13, 52]. ʉʪʨʦʢʠ ʩʽʚʙʠ 15 ʪʨʘʚʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ, ʘ ʜʦ 15 

ʣʠʧʥʷ ʤʦʞʥʘ ʚʠʩʽʚʘʪʠ ʨʘʥʥʽʡ ʩʦʨʪ ʋʣʴʪʨʘ [107].  

ʉʪʨʦʢʠ ʩʽʚʙʠ ʪʘ ʛʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʨʦʢʫ ʚʧʣʠʚʘʣʠ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʝʣʴʤʠ 

ʚʠʩʦʢʠʡ ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʃʻʨʘ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,94. 
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ʅʘʡʚʠʱʫ ʛʦʩʧʦʜʘʨʩʴʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʦʜʝʨʞʘʥʦ ʟʘ ʩʽʚʙʠ 30 ʢʚʽʪʥʷ ï 3,62 ʪ/ʛʘ (ʪʘʙʣ. 5.8).  

ʊʘʙʣʠʮʷ 5.8 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʪ/ʛʘ. 

ʉʪʨʦʢʠ ʩʽʚʙʠ ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ 2021-

2023ʨʨ. 2021 2022 2023 

15 ʢʚʽʪʥʷ 2,94 2,98 2,75 2,89 

30 ʢʚʽʪʥʷ 3,66 3,80 3,40 3,62 

15 ʪʨʘʚʥʷ 3,20 3,24 3,01 3,15 

30 ʪʨʘʚʥʷ 2,55 2,57 2,32 2,48 

15 ʯʝʨʚʥʷ 1,57 1,60 1,33 1,50 

30 ʯʝʨʚʥʷ 0,72 0,81 0,60 0,71 

15 ʣʠʧʥʷ - - - - 

30 ʣʠʧʥʷ - - - - 

ʅɯʈ0,5 ʪ/ʛʘ 0,15  0,18 0,20  

 

ɺʠʩʦʢʦʶ ʙʫʣʘ ʪʘʢʦʞ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʩʽʚʙʠ 15 ʪʨʘʚʥʷ ʪʘ 15 ʢʚʽʪʥʷ. ɿʘ ʩʽʚʙʠ 

30 ʪʨʘʚʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 2,48 ʪ/ʛʘ. ɿʘ ʩʽʚʙʠ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ 

ʬʦʨʤʫʚʘʣʘʩʴ ʜʫʞʝ ʥʠʟʴʢʘ ʚʨʦʞʘʡʥʽʩʪʴ. ɸʤʘʨʘʥʪ, ʚʠʩʽʷʥʠʡ 15 ʪʘ 30 ʣʠʧʥʷ 

ʞʦʜʥʦʛʦ ʨʦʢʫ ʥʝ ʬʦʨʤʫʚʘʚ ʥʘʩʽʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ. ʊʘʢ, 

ʥʘ ʜʫʤʢʫ ɼʫʜʘ ʆ. ʪʘ ʂʘʧʰʪʠʢ ʄ. (2021) ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʙʝʟ ʚʪʨʘʪʠ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʨʦʞʘʶ ʤʦʞʥʘ ʧʝʨʝʥʦʩʠʪʠ ʜʦ 1 ʯʝʨʚʥʷ, ʘ ʟ ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ 

ʤʘʡʙʫʪʥʴʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ð ʜʦ 15 ʯʝʨʚʥʷ [75].  

ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʟʤʽʥʫ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 5.17.  
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ʈʠʩ. 5.17. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʩʪʨʦʢʫ ʩʽʚʙʠ  ʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ. 

 

3D-ʤʦʜʝʣʴ ʩʠʥʝʨʛʽʾ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʜʝʤʦʥʩʪʨʫʻ ʯʽʪʢʫ ʦʙʝʨʥʝʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ -0,5551 ʥʘ ʨʽʚʥʽ ʨʝʛʨʝʩʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʧʽʟʥʽʰʽʡ ʩʽʚʙʽ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʚʧʣʠʚ ʩʪʨʦʢʫ ʩʽʚʙʠ ʻ ʩʪʘʙʽʣʴʥʠʤ 

ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ (2021-2023 ʨʨ.), ʭʦʯʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʝʚʥʽ ʨʽʯʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʢʫ. 

ɺʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (RĮ = 0,89) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ 

ʩʪʨʦʢʠ ʩʽʚʙʠ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʧʦʷʩʥʶʻ ʚʘʨʽʘʮʽʾ 

ʚʨʦʞʘʡʥʦʩʪʽ. ʆʪʞʝ, ʨʘʥʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʤʘʶʪʴ ʟʥʘʯʥʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʚʽʜʥʦʩʥʦ 

ʧʽʟʥʽʰʠʭ ʩʪʨʦʢʽʚ, ʽ ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʻ ʩʪʽʡʢʦʶ ʚ ʨʽʟʥʠʭ ʨʽʯʥʠʭ ʫʤʦʚʘʭ. 
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ʆʪʞʝ, ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 30 ʢʚʽʪʥʷ. ɼʦʧʫʩʪʠʤʽ ʩʪʨʦʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 15 ʢʚʽʪʥʷ ʜʦ 15 ʪʨʘʚʥʷ.  

 

5.6 ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʥʝʦʙʭʽʜʥʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʪʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ 

ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʫʨʦʞʘʡ ʟʘ ʨʽʟʥʠʭ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ.  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ (3,88 ʪ/ʛʘ) ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 

ʙʫʣʘ ʟʘ ʩʽʚʙʠ ʥʘ 2 ʩʤ (ʪʘʙʣ. 5.9).  

ʊʘʙʣʠʮʷ 5.9 

ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ 

ʩʽʚʙʠ, ʪ/ʛʘ 

ɻʣʠʙʠʥʘ 

ʩʽʚʙʠ, ʩʤ 

ʈʦʢʠ 
ʉʝʨʝʜʥʻ 

ɿʤʽʥʘ ʚʨʦʞʘʡʥʦʩʪʽ 

2022 2023 2024 ʪ/ʛʘ   % 

1 3,75 3,60 3,66 3,67 -0,21 -5,4 

2 3,90 3,83 3,89 3,88 - - 

3 3,47 3,42 3.52 3,47 -0,41 -10,6 

4 2,40 2,30 2,41 2,37 -1,51 -38,9 

5 1,67 1,55 1,63 1,62 -2,26 -58,2 

ʅɯʈ05, ʪ/ʛʘ 0,15 0,17 0,18    

 

ɿʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘ 1 ʩʤ ʫʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 0,21 ʪ/ʛʘ. ɿʙʽʣʴʰʝʥʥʷ 

ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʜʦ 3 ʩʤ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʜʦ 3,47 ʪ/ʛʘ, ʱʦ ʤʝʥʰʝ ʚʽʜ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘ 0,41 ʪ/ʛʘ.  

ʈʽʟʢʝ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜʙʫʣʦʩʴ ʟʘ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘ 4 ʩʤ. 

ʇʦʨʽʚʥʷʥʦ  ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ ʩʽʚʙʠ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʥʠʟʠʣʘʩʴ ʜʦ 2,37 ʪ/ʛʘ, 

ʘʙʦ ʥʘ 1,51 ʪ/ʛʘ. ɿʘ ʩʽʚʙʠ ʥʘ 5 ʩʤ ʬʦʨʤʫʚʘʣʦʩʴ ʣʠʰʝ 1,62 ʪ/ʛʘ, ʱʦ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ 
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ʟ ʛʣʠʙʠʥʦʶ 2 ʩʤ ʥʘ 2,26 ʪ/ʛʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ, ʧʽʟʥʽʰʦʶ ʧʦʷʚʦʶ ʩʭʦʜʽʚ ʽ ʚʽʜʩʪʘʚʘʥʥʷʤ ʫ ʨʦʩʪʽ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ.   

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʝʣʴʤʠ ʚʠʩʦʢʠʡ 

ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,92. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʝʤʦʥʩʪʨʫʻ ʩʠʣʴʥʫ ʦʙʝʨʥʝʥʫ ʟʘʣʝʞʥʽʩʪʴ - ʢʦʞʝʥ 

ʜʦʜʘʪʢʦʚʠʡ ʩʘʥʪʠʤʝʪʨ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 0,50 ʪ/ʛʘ (ʨʠʩ. 5.18).  

 

 

ʈʠʩ. 5.18. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ ʩʽʚʙʠ (ʩʤ) ʽ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 
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ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʧʽʜʢʨʝʩʣʶʻ ʚʠʥʷʪʢʦʚʫ ʯʫʪʣʠʚʽʩʪʴ 

ʘʤʘʨʘʥʪʫ ʜʦ ʛʣʠʙʠʥʠ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ.  

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ (4,5-5,0 ʪ/ʛʘ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʽʡ ʛʣʠʙʠʥʽ ʩʽʚʙʠ (0,5-1,0 ʩʤ). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʤʘʨʘʥʪʫ: ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘʜʟʚʠʯʘʡʥʦ ʜʨʽʙʥʝ ʽ ʤʽʩʪʠʪʴ 

ʦʙʤʝʞʝʥʠʡ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʤʝʥʰʫʻ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʠ 

ʛʣʠʙʦʢʦʤʫ ʟʘʣʷʛʘʥʥʽ [87, 274, 324, 521, 583]. ʇʨʦʨʦʩʪʢʠ ʘʤʘʨʘʥʪʫ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʧʨʦʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʛʨʫʥʪʫ ʯʝʨʝʟ ʜʨʽʙʥʽ ʨʦʟʤʽʨʠ [67, 87].  

ɻʨʘʬʽʢ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʻ ʩʪʘʙʽʣʴʥʦʶ 

ʧʨʦʪʷʛʦʤ ʨʽʟʥʠʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʨʽʘʮʽʾ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ɺʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (RĮ = 0,84) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʜʽʡʥʽʩʪʴ ʮʽʻʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʛʨʦʥʦʤʽʾ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʢʨʠʪʠʯʥʽʩʪʴ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʛʣʠʙʠʥʠ ʩʽʚʙʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ. 

ʆʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʪʘʥʦʚʠʪʴ 2 ʩʤ. ɼʦʧʫʩʪʠʤʘ ʛʣʠʙʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʤʝʞʘʭ 1-3 ʩʤ. ʉʽʚʙʘ ʛʣʠʙʰʝ 3 ʩʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʽ ʻ ʥʝʜʦʮʽʣʴʥʦʶ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ɺ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʥʘ ʪʝʤʥʦ-ʩʽʨʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ 

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ (4,03 ʪ/ʛʘ) ʩʝʨʝʜ ʩʝʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʦʜʝʨʞʘʥʦ ʚ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ʅʘʡʤʝʥʰʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ (1,97 ʪ/ʛʘ), ʱʦ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʥʘ 2,06 ʪ/ʛʘ.  

2. ʋʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ, ʷʢ ʧʦʩʫʭʦʩʪʽʡʢʦʾ ʢʫʣʴʪʫʨʠ, ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 

ʨʦʢʠ (2019 ʪʘ 2020 ʨʨ.) ʟ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ (2,46-4,35 ʪ/ʛʘ) ʬʦʨʤʫʚʘʣʘʩʴ ʫ 2021 ʨʦʮʽ, ʚ ʷʢʦʤʫ ʩʫʤʘ 

ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ, ʯʝʨʚʥʽ ʽ ʣʠʧʥʽ ʙʫʣʘ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. 
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3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ 

ʫʨʦʞʘʡʥʦʩʪʽ ʘʤʘʨʘʥʪʫ. ʅʘ ʢʦʥʪʨʦʣʽ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ʩʪʘʥʦʚʠʚ 2,31 ʪ/ʛʘ, ʘ ʟʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʜʦʙʨʠʚ N200P80K160 ʟʨʽʩ ʥʘ 2,57 ʪ/ʛʘ ʜʦ 

ʨʽʚʥʷ 4,88 ʪ/ʛʘ, ʪʦʙʪʦ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʦʙʨʠʚʘ ʙʫʣʠ 

ʥʘ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʥʦʨʤʘʤʠ N40P20K40 ̔  N80P40K80, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʥʘʡʚʠʱʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ (0,67 ʽ 0,56 ʪ/ʛʘ), ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʘʨʽʘʥʪʫ, 

ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʠ ʧʨʦʧʦʨʮʽʡʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ.  

4. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʤʘʣʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ. ɺʥʝʩʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦ N40 ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʥʦʨʤʦʶ ʜʦʙʨʠʚ N120P40K80 ʪʘ N200P80K120 ʧʨʠʟʚʝʣʦ 

ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,41 ʪ/ʛʘ ʪʘ 0,34 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʊʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʥʘ ʂ40 ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʽʩʪʦʪʥʦʛʦ (0,04 ʪ/ʛʘ) ʧʨʠʨʦʩʪʫ 

ʫʨʦʞʘʡʥʦʩʪʽ.  

5. ɺ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ ʩʦʨʪ ʘʤʘʨʘʥʪʫ ʋʣʴʪʨʘ ʽʩʪʦʪʥʦ ʨʝʘʛʫʚʘʚ 

ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʘʙʝʟʧʝʯʠʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N200P80K120 ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ï 2,28 ʪ/ʛʘ, ʱʦ ʻ ʥʘ 

1,43 ʪ/ʛʘ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. ʆʢʫʧʥʽʩʪʴ ʢʽʣʦʛʨʘʤʘ ʜ. ʨ. ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʧʨʠʨʦʩʪʦʤ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʘ ʥʦʨʤʠ ʩʪʘʥʦʚʠʣʘ N200P80K120 

3,56 ʢʛ. 

6. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʟʤʽʥʶʚʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ. 

ɺ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʘʤʘʨʘʥʪ ʥʝʛʘʪʠʚʥʦ ʨʝʘʛʫʚʘʚ ʥʘ ʚʠʱʽ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʚ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ï 4,63 ʪ/ʛʘ. ʆʧʪʠʤʘʣʴʥʽ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʻ ʪʘʢʽ: ʍʘʨʢʽʚʩʴʢʠʡ 1, ʃʻʨʘ ʽ ʉʪʫʜʝʥʪʩʴʢʠʡ ï 

0,4-0,6 ʤʣʥ/ʛʘ; ʩʦʨʪ ʉʝʤ ï 0,6-0,8 ʤʣʥ/ʛʘ; ʩʦʨʪ ɸʮʪʝʢ ï 0,6 ï 1,0 ʤʣʥ/ʛʘ; ʩʦʨʪ 

ʋʣʴʪʨʘ ï 0,8 ï 1,2 ʤʣʥ/ʛʘ. ɿʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʨʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. 
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7. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘ ʨʽʚʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N120P40K80 ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 0,4 ʤʣʥ/ʛʘ ʪʘ 0,6 

ʤʣʥ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ 4,28 ʪ/ʛʘ ʪʘ 4,20 ʪ/ʛʘ, ʱʦ ʥʘ 0,52 ʪ/ʛʘ ʪʘ 0,44 ʪ/ʛʘ ʙʽʣʴʰʝ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʡʤʝʥʰ ʫʨʦʞʘʡʥʠʤ ʚʘʨʽʘʥʪʦʤ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 1,2 ʤʣʥ/ʛʘ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʜʝʨʞʘʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ 

ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 21 ʰʪ/ʤ2 ʪʘ 26 ʰʪ/ʤ2 ̔  ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ 0,91 ʛ ʽ 0,88 

ʛ.  

8. ɿʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʙʫʣʘ 

ʩʭʦʞʦʶ, ʘʣʝ ʩʽʚʙʘ ʟ ʚʫʞʯʠʤʠ ʤʽʞʨʷʜʜʷʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʽʚʥʦʤʽʨʥʽʰʝ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʢʘʤʠ (15, 30 ʯʠ 45 ʩʤ), 

ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ - ʚ ʜʽʘʧʘʟʦʥʽ 3,92-3,97 ʪ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʟʘ ʤʽʞʨʷʜʜʷ 30 ʩʤ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʟ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʤ ʩʧʘʜʦʤ ʧʨʠ 

ʤʽʞʨʷʜʜʽ 60 ʩʤ. 

9. ʆʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʃʻʨʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ 

ʟʘʭʽʜʥʦʛʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 30 ʢʚʽʪʥʷ, ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʪʘʥʦʚʠʚ 3,62 ʪ/ʛʘ. 

ɼʦʧʫʩʪʠʤʽ ʩʪʨʦʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 15 ʢʚʽʪʥʷ ʜʦ 15 ʪʨʘʚʥʷ.  

10. ʆʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʪʘʥʦʚʠʪʴ 2 ʩʤ. ɼʦʧʫʩʪʠʤʘ ʛʣʠʙʠʥʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 1-3 ʩʤ. ʉʽʚʙʘ ʛʣʠʙʰʝ 3 ʩʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʽ ʻ ʥʝʜʦʮʽʣʴʥʦʶ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ [171, 

172, 179, 184, 189, 192, 193, 194, 197, 197, 203, 561, 564, 565]. 
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ʈʆɿɼɯʃ 6. 

ʌʆʈʄʋɺɸʅʅʗ ʋʈʆɾɸʁʅʆʉʊɯ ɸʄɸʈɸʅʊʋ ɿɸʃɽɾʅʆ ɺɯɼ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɸʉʆɹɯɺ ɿɸʍʀʉʊʋ ʈʆʉʃʀʅ 

 

6.1 ɽʬʝʢʪʠʚʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʚ 

ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ 

ɸʤʘʨʘʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʤʘʡʙʫʪʥʴʦʛʦ, 

ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʜʝʷʢʠʭ ʘʢʪʫʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʝ ʻ ʯʘʩʪʠʥʦʶ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ [253, 324, 385, 

437, 517]. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʥʦʚʠʭ, ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʢʫʣʴʪʫʨ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʪʘʢʠʤ ʥʝʙʘʞʘʥʠʤ ʷʚʠʱʝʤ ʷʢ ʧʨʦʥʠʢʥʝʥʥʷ ʮʠʭ ʨʦʩʣʠʥ ʫ ʧʨʠʨʦʜʥʽ ʮʝʥʦʟʠ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʱʠʨʠʮʽ, ʧʦʰʠʨʝʥʽ ʚ ʋʢʨʘʾʥʽ, 

ʤʘʶʪʴ ʪʝʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘʩʽʥʥʷ. ʃʠʰʝ 4 ʚʠʜʠ (A. paniculatus, A. caudatus, A. 

hypochondriacus, A. mantegazzianus) ʤʘʶʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʽ ʢʦʣʴʦʨʽʚ ï 

ʚʽʜ ʪʝʤʥʠʭ ʜʦ ʩʚʽʪʣʠʭ. ʆʢʨʽʤ ʟʦʚʥʽʰʥʽʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʩʽʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʘʢʦʞ 

ʽ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʠʞʠʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ ʨʦʜʫ Amaranthus ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʮʽʣʴʥʠʤ ʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʽʟ ʩʚʽʪʣʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʧʨʠ ʦʩʠʧʘʥʥʽ ʥʘʩʽʥʥʷ ʷʢʠʭ ʚʽʜʩʫʪʥʽ 

ʧʨʦʙʣʝʤʠ ʟ ʧʘʜʘʣʠʮʝʶ [5, 6]. ʉʚʽʪʣʝ ʥʘʩʽʥʥʷ ʥʘʚʝʩʥʽ ʥʝ ʜʘʻ ʩʭʦʜʽʚ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ 

ʱʦ ʯʦʨʥʝ ʥʘʩʽʥʥʷ  ʙʽʣʴʰ ʚʣʘʩʪʠʚʝ ʜʣʷ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʜʠʢʠʭ ʚʠʜʽʚ, ʘ ʩʚʽʪʣʝ - ʜʣʷ 

ʜʦʙʨʝ ʦʢʫʣʴʪʫʨʝʥʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ [325, 545]. 

ʐʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʚʦʢʘʮʽʡʥʠʭ ʧʦʩʽʚʽʚ ʧʽʜ ʟʠʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʽʣʴʢʠ ʯʦʨʥʦʥʘʩʽʥʥʽ ʬʦʨʤʠ ʘʤʘʨʘʥʪʫ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʧʘʜʘʣʠʮʶ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʦʥʘʩʽʥʥʠʭ ʬʦʨʤ ʘʤʘʨʘʥʪʫ ʙʝʟ ʧʦʙʦʶʚʘʥʴ ʟʘ 

ʫʪʚʦʨʝʥʥʷ ʧʘʜʘʣʠʮʽ [29, 32, 34]. 

ɺʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʩʪʚʦʨʶʻ ʜʚʽ ʧʨʦʙʣʝʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʪʨʘʪʠ ʜʨʽʙʥʦʛʦ 

ʥʘʩʽʥʥʷ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ ʻ ʟʥʘʯʥʠʤʠ ʽ ʧʘʜʘʣʠʮʷ ʘʤʘʨʘʥʪʫ ʤʦʞʝ 

ʟʘʙʫʨ'ʷʥʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʫʣʴʪʫʨʠ ʚ ʩʽʚʦʟʤʽʥʽ [11, 68, 307, 393], ʘ ʧʦ-ʜʨʫʛʝ, 

ʘʤʘʨʘʥʪ ʨʦʩʪʝ ʧʦʚʽʣʴʥʦ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ ʽ, ʦʪʞʝ, ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʢʦʥʢʫʨʝʥʮʽʾ 

ʟ ʙʫʨôʷʥʘʤʠ [94, 274, 324, 399, 451]. ɸʤʘʨʘʥʪ ʤʘʻ ʜʨʽʙʥʽ ʩʣʘʙʦ ʢʦʥʢʫʨʫʶʯʽ ʩʭʦʜʠ, 
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ʪʦʤʫ ʜʫʞʝ ʩʪʨʘʞʜʘʻ ʚʽʜ ʙʫʨôʷʥʽʚ. ʅʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʚʦʥʠ ʟʘʚʜʘʶʪʴ ʥʘ ʧʦʯʘʪʢʫ 

ʨʦʟʚʠʪʢʫ ʘʤʘʨʘʥʪʫ ï ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ [11, 68, 69, 311, 451]. 

ʇʽʩʣʷ ʬʘʟʠ ʰʝʩʪʠ ʣʠʩʪʢʽʚ ʚ ʘʤʘʨʘʥʪʫ ʽʥʪʝʥʩʠʚʥʦ ʨʦʩʪʝ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʪʦʤʫ 

ʨʽʩʪ ʫ ʚʠʩʦʪʫ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ [94, 220]. 

ʋ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʤʘʡʞʝ ʥʝ ʚʠʚʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʗʢʱʦ ʘʤʘʨʘʥʪ, ʟʘ ʽʩʥʫʶʯʠʭ ʥʝʚʝʣʠʢʠʭ 

ʧʣʦʱ ʧʦʩʽʚʫ, ʤʘʡʞʝ ʥʝ ʫʨʘʞʫʻʪʴʩʷ ʭʚʦʨʦʙʘʤʠ, ʪʦ ʟ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʨ'ʷʥʘʤʠ ʽ 

ʰʢʽʜʥʠʢʘʤʠ ʻ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ. ɸʤʘʨʘʥʪ ʩʧʦʯʘʪʢʫ ʨʦʩʪʝ ʜʫʞʝ ʧʦʚʽʣʴʥʦ 

ʽ ʤʦʞʝ ʩʠʣʴʥʦ ʟʘʙʫʨ'ʷʥʶʚʘʪʠʩʷ. ʅʘ ʧʣʦʱʘʭ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ ʮʽʣʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ. ʅʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʣʠʢʠʭ 

ʧʣʦʱʘʭ ʮʽ ʤʝʪʦʜʠ ʥʝ ʙʫʜʫʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʦʜʝʨʞʘʪʠ ʚʠʩʦʢʫ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʚʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʦʨʪʦʚʫ ʨʝʘʢʮʽʶ ʘʤʘʨʘʥʪʫ 

ʥʘ ʥʠʭ. 

ʄʘʡʞʝ ʥʝʤʘʻ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʪʽʡʢʦʩʪʽ ʘʤʘʨʘʥʪʫ ʜʦ ʛʝʨʙʽʮʠʜʽʚ. ɿʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʘʤʘʨʘʥʪ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʧʨʦʪʠ 

ʰʠʨʦʢʦʣʠʩʪʠʭ ʙʫʨôʷʥʽʚ. ɸʤʘʨʘʥʪ ʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʽʡʢʽʩʪʴ ʣʠʰʝ ʜʦ ʪʘʢʠʭ ʜʽʶʯʠʭ 

ʨʝʯʦʚʠʥ: ʢʣʦʤʘʟʦʥ, ʢʣʦʧʽʨʘʣʽʜ, ʬʝʥʤʝʜʠʬʘʤ ʽ ʪʨʠʬʣʫʩʫʣʴʬʫʨʦʥ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʢʣʦʤʘʟʦʥʫ ʫ ʨʘʥʥʽʡ ʧʽʩʣʷʩʭʦʜʦʚʽʡ ʬʘʟʽ ʟʘʤʽʩʪʴ ʜʦʩʭʦʜʦʚʦʾ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʧʦʚʥʫ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʥʘʚʽʪʴ ʧʨʠ ʥʘʡʚʠʱʠʭ ʜʦʟʘʭ. ʇʽʩʣʷʩʭʦʜʦʚʽ ʛʝʨʙʽʮʠʜʠ 

ʬʝʥʤʝʜʠʬʘʤ ʽ ʪʨʠʬʣʫʩʫʣʴʬʫʨʦʥ ʟʘʚʜʘʚʘʣʠ ʤʝʥʰʝ ʰʢʦʜʠ ʢʫʣʴʪʫʨʘʤ ʥʘ ʩʪʘʜʽʾ 4-

6 ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʜʽʻʶ 2-4 ʣʠʩʪʢʽʚ, ʪʦʜʽ ʷʢ ʢʣʦʧʽʨʘʣʽʜ ʙʫʚ ʩʝʣʝʢʪʠʚʥʠʤ ʥʘ 

ʦʙʦʭ ʩʪʘʜʽʷʭ ʨʦʩʪʫ [68, 69, 393]. ʇʨʦ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʣʦʧʽʨʘʣʽʜʫ ʚʢʘʟʫʶʪʴ ʪʘʢʦʞ 

ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [307, 311]. 

ɺ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ ʨʝʻʩʪʨʘʮʽʷ ʛʝʨʙʽʮʠʜʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʘʤʘʨʘʥʪʫ. ʋ ʩʭʝʤʽ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 6.1) ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘʡʪʦʣʝʨʘʥʪʥʽʰʽ ʛʝʨʙʽʮʠʜʠ ʜʦ ʘʤʘʨʘʥʪʫ ʜʣʷ ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʧʽʩʣʷʩʭʦʜʦʚʦʛʦ 

ʚʥʝʩʝʥʥʷ, ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʽ ʻ ʜʦʮʽʣʴʥʠʤʠ ʜʣʷ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨ'ʷʥʽʚ. 
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ʊʘʙʣʠʮʷ 6.1 

ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʫ ʜʦʩʣʽʜʽ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 

ˉ 

ʚʘʨʽʘ

ʥʪʫ 

ʅʘʟʚʘ ʛʝʨʙʽʮʠʜʫ, 

ʬʽʨʤʘ 

ɼʽʶʯʽ ʨʝʯʦʚʠʥʠ, 

ʛ/ʣ; ʢʛ/ʛʘ  

ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ 

ʉʪʨʦʢʠ ʚʥʝʩʝʥʥʷ 

1 ʂʦʥʪʨʦʣʴ ʜʚʘ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʠ ʪʘ ʨʫʯʥʝ ʧʨʦʧʦʣʶʚʘʥʥʷ. 

2 ɹʝʪʘʥʘʣ ʄʘʢʩ 

ʇʨʦ 

(Betanal maxx 

Pro), Bayer 

Phenmedipham, 60 

+ Desmedipham, 

47 + Etofumesate, 

75 + Lenacil, 27 

1,25 ʣ/ʛʘ ʇʽʩʣʷ ʩʭʦʜʽʚ 

ʘʤʘʨʘʥʪʫ ʫ ʬʘʟʽ 

ʩʽʤ'ʷʜʦʣʴ ʫ 

ʙʫʨ'ʷʥʽʚ (BBCH 

10) 

3 ʐʪʝʬʘʤ 

(Stefam), Stefes 

Phenmedipham, 

320 

1,0 ʣ/ʛʘ 2-6 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ (BBCH 

12) 

4 ɻʝʟʘʛʘʨʜ 

(Gezagard), 

Syngenta 

Prometrin, 500  2,0 ʣ/ʛʘ ɺʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʽʚʙʠ (BBCH 01) 

5 ʂʦʤʘʥʜ 

(Command), FMC 

ʉlomazone, 480 0,10 ʣ/ʛʘ ɺʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʽʚʙʠ (BBCH 01) 

6 ʂʘʨʽʙʫ 

(Caribou), FMC 

Triflusulfuron- 

methyl, 500 

0,02 ʢʛ/ʛʘ 4-5 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ (BBCH 

13) 

7 ʃʦʥʪʨʝʣ ɻʨʘʥʜ 

(Lontrell Grand), 

Syngenta 

Clopyralid, 750 0,1 ʢʛ/ʛʘ 4-5 ʣʠʩʪʢʽʚ 

ʘʤʘʨʘʥʪʫ (BBCH 

13) 

 

ɺ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʱʦʨʽʯʥʦ ʚʠʥʠʢʘʻ 

ʧʨʦʙʣʝʤʘ ʟʘʙʫʨ'ʷʥʝʥʥʷ ʧʦʩʽʚʽʚ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʨʽʚʥʶʚʘʣʘʩʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ. 
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ʆʙʣʽʢ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʣʠʧʥʷ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʤʘʩʠ 

ʙʫʨ'ʷʥʽʚ. ʍʘʨʘʢʪʝʨ ʟʘʙʫʨ'ʷʥʝʥʥʷ ʧʦʩʽʚʫ ʚʠʟʥʘʯʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʦʣʦʚʥʠʤʠ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ ʙʫʨ'ʷʥʽʚ, ʘ ʩʪʫʧʽʥʴ ʟʘʙʫʨ'ʷʥʝʥʥʷ ï ʢʽʣʴʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ 

(ʰʪ/ʤ2) ʽ ʾʭ ʤʘʩʘ (ʛ/ʤ2). ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʟʘ ʥʝʟʥʘʯʥʦʾ ʤʘʩʠ ʥʘʥʦʩʠʪʴ ʨʦʩʣʠʥʘʤ ʘʤʘʨʘʥʪʫ ʤʝʥʰʫ ʰʢʦʜʫ, ʥʽʞ 

ʚʝʣʠʢʘ ʾʭ ʤʘʩʘ ʥʘʚʽʪʴ ʟʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʾ ʱʽʣʴʥʦʩʪʽ. 

ʂʽʣʴʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʥʝʚʝʣʠʢʘ. ʅʘʡʤʝʥʰʝ ʾʭ ʙʫʣʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʨʙʽʮʠʜʫ ɻʝʟʘʛʘʨʜ  (prometrin, 500) 1,6 ʰʪ/ʤ2 (ʨʠʩ.6.1). 

 

 

ʈʠʩ. 6.1. ɺʧʣʠʚ ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʫ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʙʫʨôʷʥʽʚ ʪʘ ʛʝʨʙʽʮʠʜʦʤ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ 

r = - 0,91.  ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʦʙʨʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʛʝʨʙʽʮʠʜʽʚ ʫ ʧʝʨʰʽ 40 ʜʥʽʚ 

ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ. ʊʘʢʦʞ ʘʤʘʨʘʥʪ ʤʘʻ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʟʘ ʜʦʩʷʛʥʝʥʥʷʤ ʥʠʤ ʬʘʟʠ 10 ʣʠʩʪʢʽʚ. ʐʚʠʜʢʝ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʜʦʟʚʦʣʷʻ ʥʘʜʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

4,4
4,1

3,4

1,6

2,7

1,7
1,9

3,21

1,84
2,04

2,81

2,28

2,68

2,34

0

0,5

1

1,5

2

2,5

3

3,5

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5
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,
 
ʰ
ʪ
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2

ʂʽʣʴʢʽʩʪʴ ʙʫʨʷʥʽʚ, ʰʪ/ʤĮɺʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ
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ʧʦʷʚʫ ʨʦʩʣʠʥ ʧʦʚʪʦʨʥʦʛʦ ʣʽʪʥʴʦʛʦ ʟʘʙʫʨ'ʷʥʝʥʥʷ. ɻʝʨʙʽʮʠʜʠ ʙʝʪʘʥʘʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 

ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʘʭ ʩʣʘʙʰʝ ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʽʚʝʥʴ ʟʘʙʫʨ'ʷʥʝʥʥʷ ʪʘ 

ʽʩʪʦʪʥʦ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ (ʪʘʙʣ. 6.2). 

ʊʘʙʣʠʮʷ 6.2 

ʈʽʚʝʥʴ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʝʨʙʽʮʠʜʫ, ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ. * 

ɺʠʜʠ ʙʫʨ'ʷʥʽʚ 
ˉ ʚʘʨʽʘʥʪʫ 

1 2 3 4 5 6 7 

ʃʦʙʦʜʘ ʙʽʣʘ (Chenopodium 

album L) 
0,5/30 0,1/16 0,8/32 - 0,1/14 - 0,3/24 

ʇʽʜʤʘʨʝʥʥʠʢ ʯʽʧʢʠʡ (Galium 

aparine L) 
0,3/15 0,2/10 0,2/12 0,1/14 - 0,2/11 0,2/14 

ʊʘʣʘʙʘʥ ʧʦʣʴʦʚʠʡ (Thlaspi 

arvense L) 
0,3/15 0,1/14 - - - - 0,3/18 

ɻʽʨʯʠʮʷ ʧʦʣʴʦʚʘ (Sinapis 

arvensis) 
0,3/18 0,1/10 0,2/10 - 0,1/10 0,1/12 0,4/19 

ʈʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘ 

(Tripleurospermum inodorum) 
0,5/25 0,4/21 0,6/24 0,1/10 0,2/12 0,1/12 - 

ʆʩʦʪ ʨʦʞʝʚʠʡ (Cirsium 

arvense) 
0,4/28 0,4/26 0,5/23 0,3/20 0,4/20 0,4/20 - 

ʆʩʦʪ ʞʦʚʪʠʡ  

(Sonchus oleraceus L.) 
0,4/22 0,3/19 0,3/21 0,2/16 0,2/17 0,3/18 - 

ɻʽʨʯʘʢ ʧʦʯʝʯʫʡʥʠʡ  

(Polygonum persicaria ) 
0,4/18 1,4/40 0,2/14 0,2/20 0,5/19 0,1/12 0,2/15 

ɻʽʨʯʘʢ ʙʝʨʝʟʢʦʚʠʜʥʠʡ  

(Polygonum convolvulus L.)  
0,5/21 0,3/18 0,4/17 0,3/15 0,6/23 0,3/15 0,3/18 

ɻʽʨʯʘʢ ʨʦʟʣʦʛʠʡ (Polygonum 

scabrum Moench.) 
0,8/31 0,8/29 0,2/15 0,4/18 0,6/20 0,2/14 - 

ɺʩʴʦʛʦ 4,4/223 4,1/203 3,4/156 1,6/113 2,7/135 1,7/114 1,9/108 

*ʏʠʩʝʣʴʥʠʢ ï ʰʪ/ʤ2, ʟʥʘʤʝʥʥʠʢ ï ʛ/ʤ2 
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ʄʘʩʘ ʙʫʨ'ʷʥʽʚ ʪʝʞ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ ʚʥʝʩʝʥʥʷ ɻʝʟʘʛʘʨʜʫ (prometrin, 500) (113 

ʛ/ʤ2), ʘ ʥʘʡʥʠʞʯʦʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʫ ʃʦʥʪʨʝʣ ɻʨʘʥʜ (clopyralid, 750) 

(108 ʛ/ʤ2). 

ʅʘʡʙʽʣʴʰ ʟʘʙʫʨ'ʷʥʝʥʠʤ ʚʠʷʚʠʚʩʷ ʢʦʥʪʨʦʣʴ ʟ 4,4 ʨʦʩʣʠʥʘʤʠ ʥʘ ʤ2 ʪʘ ʾʭ ʤʘʩʦʶ 

223 ʛ/ʤ2. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝʤʘʻ ʧʨʷʤʦʛʦ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʽ ʢʽʣʴʢʦʩʪʽ ʙʫʨ'ʷʥʽʚ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ.  

ɸʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʦʙʨʝ ʧʦʢʘʟʫʻ ʧʨʠʛʥʽʯʫʚʘʣʴʥʫ ʜʽʶ 

ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ. ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʮʝ ʚʠʜʥʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʩʦʪʠ ʨʦʩʣʠʥ. ʅʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ ʚʠʩʦʪʘ ʨʦʩʣʠʥ 

ʟʥʘʯʥʦ ʙʽʣʴʰʘ (220 ʩʤ), ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ (ʪʘʙʣ. 6.3).  

 

ʊʘʙʣʠʮʷ 6.3.  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʝʨʙʽʮʠʜʫ, ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ. 

ˉ 

ʚʘʨʽʘʥ

ʪʫ 

ɻʝʨʙʽʮʠʜ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, 

ʩʤ 

ɼʦʚʞʠʥʠ 

ʚʦʣʦʪʽ, ʩʤ 

ʄʘʩʘ ʟʝʨʥʘ 

ʟ ʨʦʩʣʠʥʠ, 

ʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ, ʛ 

1 ʂʦʥʪʨʦʣʴ 220 64 18 0,84 

2 
ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ 209 

OD, Bayer 
168 49 10 0,68 

3 ʐʪʝʬʘʤ ʢ.ʩ., Stefes 170 51 12 0,73 

4 
ɻʝʟʘʛʘʨʜ 500 FW, ʢ. ʩ., 

Syngenta 
188 56 16 0,80 

5 ʂʦʤʘʥʜ 48 ʢ.ʝ., FMC 178 56 16 0,78 

6 ʂʘʨʽʙʫ 50 ʟ.ʧ., FMC 171 51 14 0,70 

7 
ʃʦʥʪʨʝʣ ɻʨʘʥʜ ʚ.ʛ., 

Syngenta 
180 51 14 0,74 
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ʊʘʢ, ʨʽʟʥʠʮʷ ʤʽʞ ʢʦʥʪʨʦʣʝʤ ʪʘ ʚʘʨʽʘʥʪʦʤ ʟ ʚʥʝʩʝʥʥʷʤ ʛʝʨʙʽʮʠʜʫ ɹʝʪʘʥʘʣ 

ʄʘʢʩ ʇʨʦ (phenmedipham, 60 + desmedipham, 47 + etofumesate, 75 + lenacil, 27) 

ʩʪʘʥʦʚʠʪʴ 52 ʩʤ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʪʦʣʝʨʘʥʪʥʦʛʦ ʜʦ ʘʤʘʨʘʥʪʫ ʛʝʨʙʽʮʠʜʫ 

ɻʝʟʘʛʘʨʜ (prometrin, 500) ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʪʝʞ ʤʝʥʰʘ ʥʘ 32 ʩʤ. 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʪʝʞ ʥʘʡʙʽʣʴʰʘ ʥʘ ʢʦʥʪʨʦʣʽ (64 ʩʤ), ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 49-56 

ʩʤ ʥʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ. ʄʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʟʥʘʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽ ʤʘʻ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʫʨʦʞʘʡʥʽʩʪʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,87. 

ʗʢʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʤʘʩʘ ʟʝʨʥʘ ʩʪʘʥʦʚʠʣʘ 18 ʛ ʟ 

ʨʦʩʣʠʥʠ, ʪʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ (phenmedipham, 60 + 

desmedipham, 47 + etofumesate, 75 + lenacil, 27) ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʜʦ 10 ʛ 

ʚʥʘʩʣʽʜʦʢ ʩʠʣʴʥʦʛʦ ʛʝʨʙʽʮʠʜʥʦʛʦ ʩʪʨʝʩʫ ʜʣʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ. ɻʝʨʙʽʮʠʜʠ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʪʘʢʦʞ ʥʘ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ. ʅʘ ʢʦʥʪʨʦʣʽ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 0,84 

ʛ, ʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʭʽʤʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ 

ʟʥʠʟʠʣʘʩʴ ʜʦ 0,68 ï 0,80 ʛ. ɿʤʝʥʰʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʶ ʧʨʠʟʚʝʣʦ 

ʜʦ ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʨʽʚʝʥʴ ʟʘʙʫʨ'ʷʥʝʥʥʷ ʟʘ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʙʫʚ ʥʠʞʯʠʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ: ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥ, ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ, ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ, ʜʝ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,84, r = 0,81, r = 0,76 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠ [56]. ɹʦʨʦʪʴʙʘ ʟ ʙʫʨ'ʷʥʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʰʣʷʭʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʦʙʨʦʙʽʪʢʽʚ 

ʧʝʨʝʜ ʩʽʚʙʦʶ, ʙʦʨʦʥʫʚʘʥʥʷ, ʤʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ, ʨʫʯʥʝ ʧʨʦʧʦʣʶʚʘʥʥʷ [191; 

13; 19]. ʄʝʥʰʘ ʟʘʙʫʨ'ʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʙʫʣʘ ʟʘ ʷʢʽʩʥʦʛʦ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʪʘ ʯʦʪʠʨʠʨʘʟʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʧʽʩʣʷ ʩʽʚʙʠ [363]. ʗʢʽʩʥʠʡ 

ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ ʪʘ ʜʚʦ-ʪʨʠʨʘʟʦʚʝ ʨʦʟʧʫʰʝʥʥʷ ʤʽʞʨʷʜʴ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (3,35 ʪ/ʛʘ), ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʨʙʽʮʠʜʽʚ 

(2,49 ʪ/ʛʘ) [361]. ʅʘ ʜʫʞʝ ʟʘʩʤʽʯʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʽʤʽʯʥʠʡ 

ʤʝʪʦʜ ʟʘʭʠʩʪʫ [263]. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʥʝʩʝʥʥʷ 

ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ [477]. ʗʢ ʚʢʘʟʫʶʪʴ Casini ʽ ʽʥ. ʥʘ ʜʘʥʠʡ ʯʘʩ 
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ʛʝʨʙʽʮʠʜʠ ʜʣʷ ʟʝʨʥʦʚʦʛʦ ʘʤʘʨʘʥʪʫ ʚ ɭʚʨʦʧʽ, ʉʐɸ ʪʘ ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ [339]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʛʝʨʙʽʮʠʜ ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ 

(phenmedipham, 60 + desmedipham, 47 + etofumesate, 75 + lenacil, 27) ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʚʥʠʡ ʢʦʥʪʨʦʣʴ ʙʫʨ'ʷʥʽʚ, ʘʣʝ ʦʜʥʦʯʘʩʥʦ ʥʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʬʦʨʤʫʻʪʴʩʷ 

ʥʘʡʤʝʥʰʘ (1,84 ʪ/ʛʘ) ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʜʦʩʣʽʜʽ (ʪʘʙʣ. 6.4). 

ʊʘʙʣʠʮʷ 6.4  

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʝʨʙʽʮʠʜʫ, (ʩʝʨʝʜʥʻ ʟʘ 2021-2023 ʨʨ.), ʪ/ʛʘ 

ˉ 

ʚʘʨʽʘ

ʥʪʫ 

ɻʝʨʙʽʮʠʜ 

ʈʦʢʠ ʉʝʨʝʜʥʻ 

ʟʘ ʪʨʠ 

ʨʦʢʠ 

ʇʨʠʨʽʩʪ 

2021 2022 2023 ʪ/ʛʘ   % 

1 ʂʦʥʪʨʦʣʴ 3,22 3,35 3,06 3,21 - - 

2 
ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ 209 

OD, Bayer 
1,84 1,92 1,76 1,84 -1,37 -42,7 

3 ʐʪʝʬʘʤ ʢ.ʩ., Stefes 2,12 2,16 1,84 2,04 -1,17 -36,4 

4 
ɻʝʟʘʛʘʨʜ 500 FW, ʢ. 

ʩ., Syngenta 
2,87 2,91 2,65 2,81 -0,40 -12,5 

5 ʂʦʤʘʥʜ 48 ʢ.ʝ., FMC 2,27 2,34 2,23 2,28 -0,93 -29,0 

6 ʂʘʨʽʙʫ 50 ʟ.ʧ., FMC 2,71 2,79 2,54 2,68 -0,53 -16,5 

7 
ʃʦʥʪʨʝʣ ɻʨʘʥʜ ʚ.ʛ., 

Syngenta 
2,39 2,43 2,20 2,34 -0,87 -27,1 

ʅɯʈ05 0,03 0,09 0,08  

 

ɻʝʨʙʽʮʠʜ ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ (phenmedipham, 60 + desmedipham, 47 + 

etofumesate, 75 + lenacil, 27) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʽ ʚ ʙʘʛʘʪʴʦʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ, ʧʨʦʪʝ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʥ ʧʨʠʛʥʽʯʫʚʘʚ ʨʦʩʣʠʥʠ 

ʢʫʣʴʪʫʨʠ, ʢʨʽʤ ʪʦʛʦ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʚ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ. ɺʽʟʫʘʣʴʥʦ 

ʧʽʜʧʘʣʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʽʜ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʥʝ ʙʫʣʦ ʥʽ ʥʘ ʦʜʥʦʤʫ ʚʘʨʽʘʥʪʽ. 
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ʇʨʦʪʝ ʨʦʩʣʠʥʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ ʩʧʦʚʽʣʴʥʶʚʘʣʠ ʨʽʩʪ ʥʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʱʦ ʚʦʥʠ ʟʘʟʥʘʚʘʣʠ ʛʝʨʙʽʮʠʜʥʦʛʦ ʩʪʨʝʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʐʪʝʬʘʤ (phenmedipham, 320) ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 1,17 ʪ/ʛʘ, ʚʽʥ ʪʘʢʦʞ 

ʚʠʷʚʠʚʩʷ ʜʦʩʠʪʴ ʩʪʨʝʩʦʚʠʤ ʜʣʷ ʘʤʘʨʘʥʪʫ.  

ʅʘʡʙʽʣʴʰ ʪʦʣʝʨʘʥʪʥʠʤ ʜʦ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʠʷʚʠʚʩʷ ʛʝʨʙʽʮʠʜ ɻʝʟʘʛʘʨʜ 

(prometrin, 500). ʋʨʦʞʘʡʥʽʩʪʴ ʟʘ ʡʦʛʦ ʚʥʝʩʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 2,81 ʪ/ʛʘ. ʅʘʡʚʠʱʫ 

ʚʨʦʞʘʡʥʽʩʪʴ (3,21 ʪ/ʛʘ) ʦʜʝʨʞʘʥʦ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ɹʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ʤʘʡʞʝ ʥʝ ʧʦʩʪʫʧʘʚʩʷ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʭʽʤʽʯʥʦʤʫ ʤʝʪʦʜʫ, ʘ ʨʦʩʣʠʥʠ ʘʤʘʨʘʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʠ ʛʝʨʙʽʮʠʜʥʦʛʦ ʩʪʨʝʩʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʨ'ʷʥʘʤʠ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʦʜʝʨʞʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʮʽʶ, ʮʽʥʘ ʥʘ ʷʢʫ ʟʥʘʯʥʦ ʚʠʱʘ ʽ ʧʽʜʚʠʱʠʪʠ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ. 

 

6.2 ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʛʽʮʠʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʭʚʦʨʦʙ 

ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ɸʤʘʨʘʥʪ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʣʢʫ, 

ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʫʣʴʪʫʨʠ ʘʤʘʨʘʥʪ ʻ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ. ʇʦʜʽʙʥʦ ʜʦ ʢʫʢʫʨʫʜʟʠ, ʩʦʨʛʦ, ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

ʘʤʘʨʘʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʩʣʠʥ ʟ ʪʠʧʦʤ ʬʦʪʦʩʠʥʪʝʟʫ ʉ4. ɸʤʘʨʘʥʪ, ʷʢ ʉ4-ʨʦʩʣʠʥʘ 

ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʽʢʩʘʮʽʾ ʉʆ2 ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ 

ʣʠʩʪʢʘ, ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʨʦʩʪʝ, ʱʦ ʩʧʨʠʷʻ ʚʠʩʦʢʠʤ ʪʝʤʧʘʤ ʧʨʠʨʦʩʪʫ 

ʙʽʦʤʘʩʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʘʤʘʨʘʥʪʫ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʫʚʘʪʠ ʚʝʣʠʢʫ 

ʣʠʩʪʢʦʚʫ ʧʣʦʱʫ, ʘʣʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʟʘʭʠʩʪ ʚʽʜ ʫʨʘʞʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ, 

ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɿʘ ʽʩʥʫʶʯʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʚʝʣʠʢʠʭ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʥʘ ʨʦʩʣʠʥʘʭ ʘʤʘʨʘʥʪʫ ʻ ʥʝʟʥʘʯʥʠʤ. ʆʜʥʘʢ ʽʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʪʘ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʩʣʠʥ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʧʦʩʽʚʘʭ 

ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʤʽʢʦʟʠ, ʩʧʨʠʯʠʥʝʥʽ ʛʨʠʙʘʤʠ ʟ ʨʦʜʽʚ Fusarium, Cercospora, 
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Colletotrichum, Alternaria, Rhizoctonia, Pythium ʽ Cladosporium, ʘ ʪʘʢʦʞ ʚʽʨʫʩʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʠʪʘʥʥʷ ʧʽʜʙʦʨʫ ʬʫʥʛʽʮʠʜʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʚʽʜ ʭʚʦʨʦʙ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʪʘʢʠʤʠ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ 

ʈarveen ʄ.  ̔Khatun S., ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʪʠ ʫʨʘʞʝʥʥʷ ʛʨʠʙʦʤ Fusarium solani 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ ʢʘʨʙʝʥʜʘʟʠʤ, 500ʛ/ʢʛ 

[497]. ɼʦʩʣʽʜʥʠʢʠ Yashaswini M.S., Nysanth N.S. ʽ Anith K.N. ʜʣʷ ʟʘʭʠʩʪʫ 

ʘʤʘʨʘʥʪʫ ʚʽʜ ʫʨʘʞʝʥʥʷ ʨʠʟʦʢʪʦʥʽʦʟʦʤ ʧʨʦʧʦʥʫʶʪʴ ʦʙʧʨʠʩʢʫʚʘʪʠ ʨʦʩʣʠʥʠ ʟ 

ʽʥʪʝʨʚʘʣʦʤ ʫ ʜʚʘ ʪʠʞʥʽ ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʘʥʢʦʮʝʙ (0,2  %), ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʢʪʝʨʽʾ ï ʘʥʪʘʛʦʥʽʩʪʠ, ʷʢʽ ʚʠʜʽʣʝʥʽ ʟ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ [617]. ʋ ʜʦʩʣʽʜʘʭ Talukder M.R. ̔  ̔ ʥ., ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʧʨʦʪʠ ʙʽʣʦʾ ʽʨʞʽ 

ʙʫʚ ʬʫʥʛʽʮʠʜ, ʱʦ ʤʽʩʪʠʚ 640 ʛ/ʢʛ ʤʘʥʢʦʮʝʙʫ ʪʘ 40 ʛ/ʢʛ ʤʝʪʘʣʘʢʩʠʣʫ [576]. 

ɺʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ɼʫʜʘ ʆ. ʽ ʂʘʧʰʪʠʢ ʄ. ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʧʨʦʪʠ ʭʚʦʨʦʙ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʤʽʩʪʠʪʴ ʪʠʨʘʤ, 

332 ʛ/ʣ + ʢʘʨʙʝʥʜʘʟʠʤ, 148 ʛ/ʣ ʪʘ ʚʥʝʩʝʥʥʷ ʚ ʬʘʟʽ 5-6 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʬʫʥʛʽʮʠʜʫ 

ʟ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʬʣʫʟʽʣʘʟʦʣ, 125 ʛ/ʣ + ʢʘʨʙʝʥʜʘʟʠʤ, 250 ʛ/ʣ, ʘ ʪʘʢʦʞ ʫ ʬʘʟʽ 

ʨʘʥʥʴʦʾ ʙʫʪʦʥʽʟʘʮʽʾ ð ʧʨʝʧʘʨʘʪʫ ʟ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʽʧʨʦʜʽʦʥ, 500 ʛ/ʢʛ [75].  

ʆʩʥʦʚʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʘʤʘʨʘʥʪʫ, ʚʠʷʚʣʝʥʠʤʠ ʥʘʤʠ ʥʘ ʨʦʩʣʠʥʘʭ 

ʘʤʘʨʘʥʪʫ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʙʫʣʠ ʘʥʪʨʘʢʥʦʟ, ʘʣʴʪʝʨʥʘʨʽʦʟ ʪʘ ʬʦʤʦʧʩʠʜʦʟ. 

ʈʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʩʧʨʠʷʣʠ ʟʘʪʷʞʥʽ ʜʦʱʽ ʪʘ ʪʝʧʣʘ ʧʦʛʦʜʘ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ ʫ ʨʦʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʥʪʨʘʢʥʦʟ ʘʤʘʨʘʥʪʫ (ʟʙʫʜʥʠʢʠ ð ʛʨʠʙʠ ʟ ʨʦʜʫ Colletotrichum) ʧʨʦʷʚʣʷʚʩʷ 

ʚ ʚʠʛʣʷʜʽ ʞʦʚʪʦ-ʙʫʨʠʭ ʧʣʷʤ ʥʘ ʣʠʩʪʢʘʭ ʽ ʪʨʽʱʠʥ ʪʘ ʚʠʨʘʟʦʢ ʥʘ ʩʪʝʙʣʘʭ ʨʦʩʣʠʥ. 

ʌʦʤʦʧʩʠʜʦʟ (ʟʙʫʜʥʠʢʠ ð ʛʨʠʙʠ ʟ ʨʦʜʫ Phomopsis) ʧʨʦʷʚʣʷʚʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʘ 

ʩʪʝʙʣʘʭ ʨʦʩʣʠʥ ʫ ʚʠʛʣʷʜʽ ʚʠʪʷʛʥʫʪʠʭ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʭ ʧʣʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʪʢʘʥʠʥʠ ʚ ʤʽʩʮʷʭ ʫʨʘʞʝʥʥʷ ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʢʽʚ. ʉʠʤʧʪʦʤʠ 

ʘʣʴʪʝʨʥʘʨʽʦʟʫ (ʟʙʫʜʥʠʢʠ ð ʛʨʠʙʠ ʟ ʨʦʜʫ Alternaria) ʥʘ ʣʠʩʪʢʘʭ ʘʤʘʨʘʥʪʫ 

ʟôʷʚʣʷʣʠʩʷ ʧʽʟʥʽʰʝ ʚ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʦʨʠʯʥʝʚʠʭ ʧʣʷʤ ʦʢʨʫʛʣʦʾ 

ʘʙʦ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ.  

https://www.semanticscholar.org/author/M.-R.-Talukder/88258147
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ʅʘ ʯʘʩ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʬʘʟʽ 

ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʦʩʥʦʚʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʙʫʚ ʩʣʘʙʢʠʤ ʽ 

ʩʪʘʥʦʚʠʚ: ʘʥʪʨʘʢʥʦʟ ð 2,54 %, ʬʦʤʦʧʩʠʜʦʟ ð 3,03 %, ʘʣʴʪʝʨʥʘʨʽʦʟ ð 2,01 %. 

ʅʘ 3-ʡ ʜʝʥʴ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʽʟʥʠʮʷ ʚ ʫʨʘʞʝʥʥʽ ʨʦʩʣʠʥ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʘʩʷ 

ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ ʽ ʢʦʥʪʨʦʣʝʤ, ʘʣʝ ʤʽʞ ʩʘʤʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʥʝ ʙʫʣʘ 

ʧʦʤʽʪʥʦʶ. ʅʘ 7-ʡ ʜʝʥʴ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ 

ʬʫʥʛʽʮʠʜʘʤʠ ʜʝʱʦ ʨʽʟʥʠʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʪʘ ʥʘʨʦʩʪʘʚ ʥʘ 

ʢʦʥʪʨʦʣʽ. ʈʝʟʫʣʴʪʘʪʠ ʦʙʣʽʢʫ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʦʩʥʦʚʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʥʘ 

15-ʡ ʜʝʥʴ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.5.  

ʊʘʙʣʠʮʷ 6.5 

ʈʦʟʚʠʪʦʢ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ 

ʬʫʥʛʽʮʠʜʫ , ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ., %.* 

ʌʫʥʛʽʮʠʜ 
ʈʦʟʚʠʪʦʢ ʭʚʦʨʦʙ,   % 

ʘʥʪʨʘʢʥʦʟ ʬʦʤʦʧʩʠʜʦʟ ʘʣʴʪʝʨʥʘʨʽʦʟ 

ʂʦʥʪʨʦʣʴ 10,5 14,7 16,2 

ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ. ʧʽʨʘʢʣʦʩʪʨʦʙʽʥ, 62,5 

ʛ/ʣ + ʝʧʦʢʩʠʢʦʥʘʟʦʣ, 62,5 ʛ/ʣ 
2,5 4,5 5,6 

ɸʢʘʥʪʦ ʇʣʶʩ, 28 % ʢ.ʩ.  

ʧʽʢʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + ʮʠʧʨʦʢʦʥʘʟʦʣ, 

80 ʛ/ʣ 

3,2 3,0 4,0 

ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28 % ʢ.ʩ. 

ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ + ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 

200 ʛ/ʣ 

3,4 3,5 4,0 

ʂʚʘʜʨʽʩ ʊʦʧ, 32,5 % ʢ.ʩ. 

ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 

125 ʛ/ʣ 

3,0 4,6 5,5 

ʄʝʜʽʩʦʥ, 26,3 % ʢ.ʩ. 

ʧʨʦʪʽʦʢʦʥʘʟʦʣ, 175 ʛ/ʣ + 

ʪʨʠʬʣʦʢʩʠʩʪʨʦʙʽʥ, 88 ʛ/ʣ 

3,2 4,8 4,0 

*15 ʜʥʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ ʝʬʝʢʪʠʚʥʦ ʦʙʤʝʞʫʚʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʟʙʫʜʥʠʢʽʚ ʘʥʪʨʘʢʥʦʟʫ, ʬʦʤʦʧʩʠʜʦʟʫ ʪʘ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʥʘ ʨʦʩʣʠʥʘʭ. ʋʨʘʞʝʥʥʷ 

ʨʦʩʣʠʥ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʬʫʥʛʽʮʠʜʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʫʣʦ ʤʽʥʽʤʘʣʴʥʠʤ ʧʦʨʽʚʥʷʥʦ 

ʜʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 6.6). 

ʊʘʙʣʠʮʷ 6.6 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʬʫʥʛʽʮʠʜʽʚ  ʥʘ ʘʤʘʨʘʥʪʽ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, 

ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ʌʫʥʛʽʮʠʜ 
ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ, % 

ʘʥʪʨʘʢʥʦʟ ʬʦʤʦʧʩʠʜʦʟ ʘʣʴʪʝʨʥʘʨʽʦʟ 

ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ. 

ʧʽʨʘʢʣʦʩʪʨʦʙʽʥ, 62,5 ʛ/ʣ + 

ʝʧʦʢʩʠʢʦʥʘʟʦʣ, 62,5 ʛ/ʣ 

10,51 14,70 16,25 

ɸʢʘʥʪʦ ʇʣʶʩ, 28 % ʢ.ʩ. 

ʧʽʢʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + 

ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ 

76,25 69,41 65,40 

ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28 % ʢ.ʩ 

ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ +  

ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ 

69,53 79,63 75,30 

ʂʚʘʜʨʽʩ ʊʦʧ, 32,5 % ʢ.ʩ. 

ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + 

ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 125 ʛ/ʣ 

67,64 76,22 75,34 

ʄʝʜʽʩʦʥ, 26,3 % ʢ.ʩ. 

ʧʨʦʪʽʦʢʦʥʘʟʦʣ, 175 ʛ/ʣ + 

ʪʨʠʬʣʦʢʩʠʩʪʨʦʙʽʥ, 88 ʛ/ʣ 

71,42 68,74 66,01 

ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ. 

ʧʽʨʘʢʣʦʩʪʨʦʙʽʥ, 62,5 ʛ/ʣ + 

ʝʧʦʢʩʠʢʦʥʘʟʦʣ, 62,5 ʛ/ʣ 

68,61 67,33 75,37 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ (ʧʦʥʘʜ 75 %) ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʬʫʥʛʽʮʠʜʫ ɸʙʘʢʫʩ, 

12,5 % ʩ.ʝ. (ʧʽʨʘʢʣʦʩʪʨʦʙʽʥ, 62,5 ʛ/ʣ + ʝʧʦʢʩʠʢʦʥʘʟʦʣ, 62,5 ʛ/ʣ) ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ 
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ʘʥʪʨʘʢʥʦʟʫ ʘʤʘʨʘʥʪʫ, ʬʫʥʛʽʮʠʜʽʚ ɸʢʘʥʪʦ ʇʣʶʩ, 28 % ʢ.ʩ. (ʧʽʢʦʢʩʠʩʪʨʦʙʽʥ, 

200 ʛ/ʣ + ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ) ʪʘ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28 % ʢ.ʩ.( ʮʠʧʨʦʢʦʥʘʟʦʣ, 80 ʛ/ʣ 

+ ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ) ð ʧʨʦʪʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʪʘ ʬʦʤʦʧʩʠʜʦʟʫ, ʧʨʝʧʘʨʘʪʫ 

ʂʚʘʜʨʽʩ ʊʦʧ, 32,5 % ʢ.ʩ. (ʘʟʦʢʩʠʩʪʨʦʙʽʥ, 200 ʛ/ʣ + ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 125 ʛ/ʣ) ð 

ʧʨʦʪʠ ʘʥʪʨʘʢʥʦʟʫ, ʧʨʝʧʘʨʘʪʫ ʄʝʜʽʩʦʥ, 26,3 % ʢ.ʩ. (ʧʨʦʪʽʦʢʦʥʘʟʦʣ, 175 ʛ/ʣ + 

ʪʨʠʬʣʦʢʩʠʩʪʨʦʙʽʥ, 88 ʛ/ʣ) ð ʧʨʦʪʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ. 

ʋ ʪʘʙʣʠʮʽ 6.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʧʦʣʴʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʱʦʜʦ ʚʧʣʠʚʫ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʝʣʝʤʝʥʪʠ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʧʨʦʜʦʚʞ 2022-2024 ʨʦʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʊʘʙʣʠʮʷ 6.7  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʬʫʥʛʽʮʠʜʫ, ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ˉ 

ʚʘʨʽʘʥʪʫ 
ʌʫʥʛʽʮʠʜ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, ʩʤ 

ɼʦʚʞʠʥʠ 

ʚʦʣʦʪʽ, ʩʤ 

ʄʘʩʘ ʟʝʨʥʘ 

ʟ ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

1 ʂʦʥʪʨʦʣʴ 202 58 12, 1 0,78 

2 
ɸʙʘʢʫʩ, 

12,5 % ʩ.ʝ. 
208 60 12,8 0,80 

3 
ɸʢʘʥʪʦ ʇʣʶʩ, 

28 % ʢ.ʩ. 
210 61 12,9 0,82 

4 
ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 

28 % ʢ.ʩ. 
212 62 12,7 0,82 

5 
ʂʚʘʜʨʽʩ ʊʦʧ, 

32,5 % ʢ.ʩ. 
209 60 12,7 0,81 

6 
ʄʝʜʽʩʦʥ, 

26,3 % ʢ.ʩ. 
208 60 12,6 0,81 

 

ɸʥʘʣʽʟ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʧʦʢʘʟʫʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʬʫʥʛʽʮʠʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (r = 0,55). ʇʨʠʨʽʩʪ ʚʠʩʦʪʠ ʩʪʝʙʣʘ 
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ʨʦʩʣʠʥ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʚ 6 ï 12 ʩʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʛʝʨʙʽʮʠʜʫ. 

ʅʘʡʙʽʣʴʰʫ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʝʧʘʨʘʪʫ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. - 212 ʩʤ, ʱʦ ʥʘ 4,95 % ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴ. 

ʎʝʡ ʝʬʝʢʪ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʽʜʦʤʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦʜʦ ʚʧʣʠʚʫ ʬʫʥʛʽʮʠʜʽʚ 

ʛʨʫʧ ʩʪʨʦʙʽʣʫʨʠʥʽʚ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʥʘ ʧʦʩʠʣʝʥʥʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʪʨʠʤʢʫ ʩʪʘʨʽʥʥʷ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ [575]  

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʷʢ ʚʘʞʣʠʚʠʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʤʘʨʘʥʪʫ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʥʘ ʬʫʥʛʽʮʠʜʥʽ ʦʙʨʦʙʢʠ, ʧʨʠʨʽʩʪ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ 2 ï 4 ʩʤ (r = 0,44). ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʘʨʽʘʥʪʽ ʟ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28  % ʢ.ʩ. - 62 ʩʤ, ʱʦ ʥʘ 

6,90  % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ. ɸʢʘʥʪʦ ʇʣʶʩ, 28  % ʢ.ʩ. ʧʦʢʘʟʘʚ ʙʣʠʟʴʢʽ ʨʝʟʫʣʴʪʘʪʠ - 

61 ʩʤ. ʊʘʢʠʡ ʚʧʣʠʚ ʧʦʚôʷʟʘʥʠʡ ʟ ʢʦʤʧʣʝʢʩʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʽʾ 

ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ. 

ʄʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʘʨʽʶʚʘʣʘ 

ʚ ʤʝʞʘʭ 12,1-12,9 ʛ. ʅʘʡʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʚ ʬʫʥʛʽʮʠʜ ɸʢʘʥʪʦ ʇʣʶʩ, 

28 % ʢ.ʩ. - 12,9 ʛ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴ ʥʘ 6,61 %. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʩʧʨʠʷʣʠ ʧʽʜʚʠʱʝʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (r = -0,65).  

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʷʢ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʤʦʥʩʪʨʫʻ 

ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽʶ. ɺʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ɸʢʘʥʪʦ ʇʣʶʩ 28 % ʢ.ʩ. ʪʘ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. - 0,82 ʛ, ʱʦ ʥʘ 

5,13 % ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ (r = 0,64).  

ɿʘʛʘʣʦʤ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʧʣʠʚʫ ʩʫʯʘʩʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʨʦʩʣʠʥʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʧʨʷʤʫ 

ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ, ʘʣʝ ʡ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʟ ʛʨʫʧ ʩʪʨʦʙʽʣʫʨʠʥʽʚ ʪʘ ʪʨʠʘʟʦʣʽʚ, ʷʢʽ, 

ʟʛʽʜʥʦ ʟ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 
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ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʜʠʭʘʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥ 

ʘʤʘʨʘʥʪʫ [284, 575]. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʅɯʈ ʩʢʣʘʜʘʻ 

0,15 ï 0,17 ʪ/ʛʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʘ ʨʽʟʥʠʮʷ ʚ ʫʨʦʞʘʡʥʦʩʪʽ ʤʽʞ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʧʨʠʷʪʣʠʚʽʰʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 2022 ʨʽʢ ʚʠʷʚʠʚʩʷ - ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ 

ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʚʠʱʦʶ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʠʤʠ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʝʨʽʦʜʽʚ. ʏʝʨʚʝʥʴ ʽ ʣʠʧʝʥʴ 2023 ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʚʽʜʧʦʚʽʜʥʦ 107,8 ʽ 120 ʤʤ, ʱʦ ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ 

ʭʚʦʨʦʙ ʽ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ.  

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʬʫʥʛʽʮʠʜ 

ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 3,87 ʪ/ʛʘ ʪʘ ʧʨʠʨʦʩʪʦʤ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 9,94 % (ʪʘʙʣ. 6.8).  

ʊʘʙʣʠʮʷ 6.8 

ɺʧʣʠʚ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ1, 

ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ʌʫʥʛʽʮʠʜ ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 
ʇʨʠʨʽʩʪ 

ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 3,52 - - 

ɸʙʘʢʫʩ, 12,5 % ʩ.ʝ. 3,74 0,22 6,25 

ɸʢʘʥʪʦ ʇʣʶʩ, 28 % ʢ.ʩ. 3,83 0,28 7,95 

ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ, 28 % ʢ.ʩ 3,87 0,35 9,94 

ʂʚʘʜʨʽʩ ʊʦʧ, 32,5 % ʢ.ʩ. 3,80 0,31 8,81 

ʄʝʜʽʩʦʥ, 26,3 % ʢ.ʩ. 3,75 0,23 6,53 

ʅɯʈ05: 2022 ʨ. - 0,16 ʪ/ʛʘ; 2023 ʨ. ï 0,17 ʪ/ʛʘ; 2024 ʨ. ï 0,15 ʪ/ʛʘ. 

 

ʎʝʡ ʧʨʝʧʘʨʘʪ ʤʽʩʪʠʪʴ ʘʟʦʢʩʠʩʪʨʦʙʽʥ ʟʽ ʛʨʫʧʠ ʩʪʨʦʙʽʣʫʨʠʥʽʚ, ʷʢʠʡ ʚʽʜʦʤʠʡ 

ʩʚʦʾʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʥʘ ʨʦʩʣʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʟʘʪʨʠʤʢʫ ʩʪʘʨʽʥʥʷ 
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ʣʠʩʪʷ, ʧʦʢʨʘʱʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ [575]. ɼʨʫʛʠʡ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʝʧʘʨʘʪ - ɸʢʘʥʪʦ ʇʣʶʩ 

28 % ʢ.ʩ., ʟʘʙʝʟʧʝʯʠʚ ʫʨʦʞʘʡʥʽʩʪʴ 3,83 ʪ/ʛʘ ʟ ʧʨʠʨʦʩʪʦʤ 8,81 %. ʎʝ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʬʫʥʛʽʮʠʜ, ʱʦ ʤʽʩʪʠʪʴ ʧʽʢʦʢʩʠʩʪʨʦʙʽʥ (ʩʪʨʦʙʽʣʫʨʠʥ) ʪʘ ʮʠʧʨʦʢʦʥʘʟʦʣ (ʪʨʠʘʟʦʣ), 

ʧʦʻʜʥʫʶʯʠ ʧʝʨʝʚʘʛʠ ʦʙʦʭ ʛʨʫʧ ʬʫʥʛʽʮʠʜʽʚ. ʌʫʥʛʽʮʠʜ ʂʚʘʜʨʽʩ ʊʦʧ 32,5 % ʢ.ʩ. 

ʧʦʢʘʟʘʚ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ 3,80 ʪ/ʛʘ ʟ ʧʨʠʨʦʩʪʦʤ 7,95 %. ʎʝʡ ʧʨʝʧʘʨʘʪ 

ʤʽʩʪʠʪʴ ʘʟʦʢʩʠʩʪʨʦʙʽʥ ʪʘ ʜʠʬʝʥʦʢʦʥʘʟʦʣ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ 

ʩʪʨʦʙʽʣʫʨʠʥʫ ʪʘ ʪʨʠʘʟʦʣʫ. ɼʝʱʦ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʬʫʥʛʽʮʠʜʠ 

ʄʝʜʽʩʦʥ, 26,3 % ʢ.ʩ. - 6,53 % ʧʨʠʨʦʩʪʫ, ʪʘ ɸʙʘʢʫʩ 12,5 % ʩ.ʝ. - 6,25 % ʧʨʠʨʦʩʪʫ, 

ʭʦʯʘ ʾʭ ʚʧʣʠʚ ʪʘʢʦʞ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤ. 

ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʩʪʨʦʙʽʣʫʨʠʥʦʚʠʭ ʪʘ ʪʨʠʘʟʦʣʦʚʠʭ ʬʫʥʛʽʮʠʜʽʚ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʰʠʨʦʢʦ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʡ ʫ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʟʠʤʽʡ ʧʰʝʥʠʮʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʨʦʙʽʣʫʨʠʥʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʠʘʟʦʣʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʽ ʫʨʦʞʘʾ ʟʘʚʜʷʢʠ 

ʧʦʢʨʘʱʝʥʥʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʘʪʨʠʤʮʽ ʩʪʘʨʽʥʥʷ ʣʠʩʪʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ [284, 575]. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʩʪʨʦʙʽʣʫʨʠʥʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ ʾʭ ʚʧʣʠʚʦʤ ʥʘ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʝ ʜʠʭʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ 

ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʥʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʝʪʠʣʝʥʫ. 

ʎʽ ʟʤʽʥʠ ʩʧʨʠʷʶʪʴ ʟʘʪʨʠʤʮʽ ʩʪʘʨʽʥʥʷ ʣʠʩʪʷ, ʟʙʝʨʝʞʝʥʥʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʦʩʣʠʥʽ [284]. 

ʊʨʠʘʟʦʣʦʚʽ ʬʫʥʛʽʮʠʜʠ ʪʘʢʦʞ ʧʨʦʷʚʣʷʶʪʴ ʧʦʟʠʪʠʚʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ 

ʟʘʚʜʷʢʠ ʽʥʛʽʙʫʚʘʥʥʶ ʙʽʦʩʠʥʪʝʟʫ ʛʽʙʝʨʝʣʽʥʽʚ ʪʘ ʝʪʠʣʝʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʩʣʠʥ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʣʷʛʘʥʥʷ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʩʫʯʘʩʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘʚʽʪʴ 

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʥʦʛʦ ʽʥʬʝʢʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [284, 575].  

ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʩʪʨʦʙʽʣʫʨʠʥʠ ʪʘ ʪʨʠʘʟʦʣʠ, ʟʘʚʜʷʢʠ ʾʭ ʩʠʥʝʨʛʝʪʠʯʥʽʡ 

ʜʽʾ ʷʢ ʥʘ ʢʦʥʪʨʦʣʴ ʧʘʪʦʛʝʥʽʚ, ʪʘʢ ʽ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥ. 
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ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʧʦʯʘʪʢʫ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʜʚʽ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ð ʟ 

ʛʨʫʧʠ ʪʨʠʘʟʦʣʽʚ ʪʘ ʩʪʨʦʙʽʣʫʨʠʥʽʚ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʬʫʥʛʽʮʠʜʠ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,87 ʪ/ʛʘ 

ʪʘ ʧʨʠʨʦʩʪʦʤ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 9,94 %, ʪʘ ɸʢʘʥʪʦ ʇʣʶʩ 28 % ʢ.ʩ., 

ʟ ʫʨʦʞʘʡʥʽʩʪ ʁ3,83 ʪ/ʛʘ ʟ ʧʨʠʨʦʩʪʦʤ 8,81 %.  

 

6.3 ɽʬʝʢʪʠʚʥʽʩʪʴ ʽʥʩʝʢʪʠʮʠʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʽʜʣʠʚʘ ʝʥʪʦʤʦʬʘʫʥʘ ʘʤʘʨʘʥʪʫ (Amaranthus spp.) ʩʪʘʥʦʤ 

ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʩʬʦʨʤʦʚʘʥʘ, ʦʩʢʽʣʴʢʠ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʠʜʽʚ ʢʦʤʘʭ, ʱʦ ʞʠʚʣʷʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʮʽʻʶ ʢʫʣʴʪʫʨʦʶ. ɼʘʥʝ ʷʚʠʱʝ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ ɼʫʜʘ ʆ. ʽ ʂʘʧʰʪʠʢ, 

ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʘʤʘʨʘʥʪʫ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ. ɽʥʪʦʤʦʢʦʤʧʣʝʢʩ ʘʤʘʨʘʥʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʧʦʣʽʬʘʛʘʤʠ, ʷʢʽ ʧʦʰʢʦʜʞʫʶʪʴ ʪʘʢʦʞ ʽʥʰʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ, ʟʦʢʨʝʤʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥ ʣʦʙʦʜʦʚʠʭ 

(Chenopodiaceae) ʪʘ ʭʨʝʩʪʦʮʚʽʪʠʭ (Brassicaceae). 

ʅʘ ʜʘʥʠʡ ʯʘʩ, ʟʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʦʩʦʙʣʠʚʦʾ ʧʨʦʙʣʝʤʠ ʽʟ 

ʟʘʭʠʩʪʦʤ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʥʝʤʘʻ. ʇʨʦʪʝ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚʠʤʘʛʘʪʠʤʝ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʰʢʽʜʥʠʢʽʚ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʘʥʝ ʘʢʪʫʘʣʴʥʠʤ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʟʘ ʽʥʪʝʥʩʠʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ʊʦʤʫ ʟʘʚʜʘʥʥʷʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʠʪʠ ʚʠʜʠ ʽ ʢʽʣʴʢʽʩʪʴ 

ʰʢʽʜʥʠʢʽʚ, ʝʬʝʢʪʠʚʥʽ ʽʥʩʝʢʪʠʮʠʜʠ ʜʣʷ ʾʭ ʢʦʥʪʨʦʣʶ. 

ʄʘʨʰʨʫʪʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʰʢʽʜʥʠʢʘʤʠ ʚ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʻ ʧʦʧʝʣʠʮʽ 

ʙʦʙʦʚʽ, ʩʣʠʤʘʢʠ ʪʘ ʭʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ. ʇʦʰʠʨʝʥʥʷ ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ ʪʘ 

ʩʣʠʤʘʢʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʝʣʠʢʦʶ ʧʣʦʱʝʶ ʧʦʩʽʚʫ ʦʟʠʤʦʛʦ ʪʘ ʷʨʦʛʦ ʨʽʧʘʢʫ 

ʧʦʙʣʠʟʫ ʘʤʘʨʘʥʪʫ (1-10 ʢʤ). ɿ ʨʦʩʣʠʥ ʨʽʧʘʢʫ ʚʦʥʠ ʤʽʛʨʫʶʪʴ ʥʘ ʘʤʘʨʘʥʪ. 

ʅʘʡʙʣʠʞʯʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ 

(ʧʦʥʘʜ 50 ʢʤ), ʪʦʤʫ ʰʢʽʜʥʠʢʠ, ʱʦ ʧʦʰʢʦʜʞʫʶʪʴ ʨʦʩʣʠʥʠ ʙʫʨʷʢʘ ʮʫʢʨʦʚʦʛʦ, 

ʚʽʜʩʫʪʥʽ. 
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ʇʦʯʘʪʦʢ ʟʘʩʝʣʝʥʥʷ ʧʦʧʝʣʠʮʷʤʠ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ ʬʘʟʽ 4-6 ʣʠʩʪʢʽʚ, ʽ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʪʨʠʚʘʣʦ ʜʦ ʬʘʟʠ ʮʚʽʪʽʥʥʷ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʦʤ 

ʧʨʦʪʠ ʧʦʧʝʣʠʮʴ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ 6-8 ʣʠʩʪʢʽʚ. ʅʘ ʢʦʥʪʨʦʣʽ ʰʢʽʜʥʠʢ ʚʠʩʥʘʞʫʚʘʚ 

ʨʦʩʣʠʥʠ, ʘʣʝ ʮʝ ʥʝ ʩʧʨʠʯʠʥʷʣʦ ʾʭ ʟʘʛʠʙʝʣʴ. ʇʨʦʪʝ, ʪʘʢʽ ʨʦʩʣʠʥʠ ʚʽʜʩʪʘʚʘʣʠ ʫ 

ʨʦʩʪʽ, ʫ ʥʠʭ ʬʦʨʤʫʚʘʣʘʩʷ ʨʠʭʣʘ ʪʘ ʚʢʦʨʦʯʝʥʘ ʚʦʣʦʪʴ, ʥʝ ʫʪʚʦʨʶʚʘʣʘʩʴ ʟʘʚôʷʟʴ.  

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʟʤʝʥʰʫʚʘʣʦ 

ʥʘ 77,7 - 85,8 % ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʝʣʠʮʴ ʪʘ ʥʘ 78,7-87,6 % ʯʠʩʝʣʴʥʽʩʪʴ ʭʨʝʩʪʦʮʚʽʪʦʾ 

ʙʣʽʰʢʠ (ʪʘʙʣ. 6.9).  

ʊʘʙʣʠʮʷ 6.9 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ ʰʢʽʜʥʠʢʽʚ, ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ɯʥʩʝʢʪʠʮʠʜʠ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ, 

ʛ/ʣ 

ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ, 

ʣ/ʛʘ 

ʊʝʭʥʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, % 

ʇʦʧʝʣʠʮʽ ʍʨʝʩʪʦʮʚʽʪʽ 

ʙʣʽʰʢʠ 

ʂʦʥʪʨʦʣʴ - - 0 0 

ɹʽ 58-ʥʦʚʠʡ 40 % 

ʢ. ʝ. 

ʜʠʤʝʪʦʘʪ, 400 1,0 83,43 85,55 

ɼʝʮʠʩ-fʃʶʢʩ 

25 % ʢ. ʝ. 

ʜʝʣʴʪʘʤʝʪʨʠʥ, 

100 

0,15 79,51 81,13 

ɽʥʞʽʦ 24,7 % ʢ. ʩ. ʪʽʘʤʝʪʦʢʩʘʤ, 141 

+ ʣʷʤʙʜʘ-

ʮʠʛʘʣʦʪʨʠʥ, 106 

0,20 85,85 87,62 

ʌ'ʶʨʽ 10 % ʚ. ʝ. ʟʝʪʘ-

ʮʠʧʝʨʤʝʪʨʠʥ, 

100 

0,10 77,74 78,74 

ɸʢʪʘʨʘ 2,5 % ʚ. ʛ. ʪʽʘʤʝʪʦʢʩʘʤ, 250 0,15 84,52 86,25 

 

ʊʦʙʪʦ, ʫʩʽ ʧʨʝʧʘʨʘʪʠ ʤʘʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʧʝʣʠʮʴ 

ʪʘ ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ. ʅʘʡʚʠʱʘ ʪʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ 
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ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʽʥʩʝʢʪʠʮʠʜʫ ɽʥʞʽʦ 24,7 % ʢ. ʩ., ʚʽʜʧʦʚʽʜʥʦ 85,8 % ʪʘ 

87,6 %. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ɸʢʪʘʨʘ 2,5 % ʚ. ʛ. ʟʘʙʝʟʧʝʯʠʣʦ ʪʝʭʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 84,5 % ʪʘ 86,2 %. ɯʥʩʝʢʪʠʮʠʜ ɹʽ 58-ʥʦʚʠʡ 40 % ʢ. ʝ. 

ʟʥʠʱʫʚʘʚ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ 83,4 % ʧʦʧʝʣʠʮʴ ʪʘ 85,5 % ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ. 

ʇʨʝʧʘʨʘʪʠ ɼʝʮʠʩ-fʃʶʢʩ 25 % ʢ. ʝ. ʪʘ ʌ'ʶʨʽ 10 % ʚ. ʝ. ʤʘʣʠ ʜʝʱʦ ʥʠʞʯʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ. ɯʥʰʽ 

ʰʢʽʜʥʠʢʠ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ ʜʫʞʝ ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʥʝ 

ʩʪʚʦʨʶʚʘʣʠ ʟʘʛʨʦʟʠ ʜʣʷ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ. 

ʉʣʠʤʘʢ ʧʦʰʠʨʠʚʩʷ ʚ ʋʢʨʘʾʥʽ ʦʨʽʻʥʪʦʚʥʦ ʟ 2008 ʨʦʢʫ, ʦʜʥʦʯʘʩʥʦ ʽʟ ʨʽʟʢʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ [144]. ʇʝʨʰʽ ʦʙʨʦʙʢʠ ʥʘ ʚʝʣʠʢʠʭ 

ʧʣʦʱʘʭ (ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ) ʧʨʦʚʦʜʠʣʠ ʩʘʤʝ ʥʘ ʮʽʡ ʢʫʣʴʪʫʨʽ. ʊʝʧʝʨ ʮʝ ʧʨʦʙʣʝʤʥʠʡ 

ʰʢʽʜʥʠʢ ʥʘ ʚʩʽʭ ʢʫʣʴʪʫʨʘʭ ʫ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ. ɰʜʷʪʴ ʥʘʚʽʪʴ ʤʦʣʦʜʽ ʣʠʩʪʢʠ 

ʮʠʙʫʣʽ ʪʘ ʯʘʩʥʠʢʫ. ʅʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʩʣʠʤʘʢʠ ʟʘʚʜʘʶʪʴ  ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʬʘʟʘʭ 

ʨʦʩʪʫ. ʅʝʚʝʣʠʢʽ ʦʧʘʜʠ, ʨʦʩʠ, ʪʝʧʣʘ ʧʦʛʦʜʘ ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʩʣʠʤʘʢʽʚ, ʾʭ 

ʨʫʭʣʠʚʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʾʜʘʥʥʷ. ɿʘ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘ ʜʦʙʫ ʤʦʞʫʪʴ 

ʟ'ʾʩʪʠ ʜʦ 60 ʢʛ ʣʠʩʪʢʽʚ ʥʘ 1 ʛʘ [144]. ʇʨʦʙʣʝʤʦʶ ʻ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ 

ʦʬʽʮʽʡʥʘ ʨʝʻʩʪʨʘʮʽʷ ʙʫʜʴ-ʷʢʠʭ ʤʦʣʶʩʢʦʮʠʜʽʚ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʘ ʤʦʣʶʩʢʦʮʠʜʠ (ʪʘʙʣ. 6.10).  

 

ʊʘʙʣʠʮʷ 6.10 

ɿʘʭʠʩʪ ʨʦʩʣʠʥ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʨʫʜʠʤ 

ʽʩʧʘʥʩʴʢʠʤ ʩʣʠʤʘʢʦʤ (Arion lusitanicus), ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ɺʘʨʽʘʥʪ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ, 

ʢʛ/ʛʘ 

ʉʣʠʤʘʢʠ, ʰʪ/ʤ2 

ʌʘʟʘ 10 

ʣʠʩʪʢʽʚ 

ʌʘʟʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʫʮʚʽʪʴ 

ʂʦʥʪʨʦʣʴ - - 3 6 

Slimax 04GB metaldehyd, 4 % 4,0 0 2 

Mesurol 

Alimax 02RB 

merkaptodimetur, 

2 % 

5,0 0 1 
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ɺʥʦʩʠʣʠ ʾʭ ʟʘ ʧʝʨʰʦʾ ʧʦʷʚʠ ʩʣʠʤʘʢʽʚ, ʾʭ ʩʨʽʙʣʷʩʪʠʭ ʩʣʽʜʽʚ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʧʦʰʢʦʜʞʝʥʴ ʨʦʩʣʠʥ. ʇʨʝʧʘʨʘʪʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʤʝʥʰʫʚʘʣʠ ʧʨʠʩʫʪʥʽʩʪʴ 

ʩʣʠʤʘʢʽʚ, ʱʦ ʚʠʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ 

ʙʫʣʘ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ. ʆʩʦʙʣʠʚʦ ʩʠʣʴʥʦʶ ʙʫʣʘ ʜʽʷ ʤʦʣʶʩʢʦʮʠʜʽʚ ʫ ʬʘʟʽ 10 

ʣʠʩʪʢʽʚ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʚ ʦʙʣʽʢʫ ʩʣʠʤʘʢʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʧʽʟʥʽʰʠʭ ʬʘʟʘʭ ʨʦʩʪʫ ʘʤʘʨʘʥʪʫ. ɿʥʘʭʦʜʠʣʠ ʾʭ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ, ʪʘʢ ʽ ʥʘ 

ʩʪʝʙʣʽ, ʚʦʣʦʪʽ ʽ ʥʘʚʽʪʴ ʥʘ ʚʝʨʭʽʚʢʘʭ ʨʦʩʣʠʥ. ʐʢʽʜʥʠʢ ʚʝʜʝ ʥʽʯʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, 

ʪʦʤʫ ʦʙʣʽʢ ʧʨʦʚʦʜʠʣʠ ʚ ʨʘʥʢʦʚʽ ʛʦʜʠʥʠ (6-7 ʛʦʜ). ʂʨʽʤ ʪʦʛʦ, ʰʢʽʜʥʠʢʠ 

ʧʦʰʠʨʶʚʘʣʠʩʴ ʟ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ʦʙʨʦʙʣʝʥʽ, ʱʦ ʪʝʞ ʫʩʢʣʘʜʥʶʚʘʣʦ ʾʭ 

ʦʙʣʽʢ. ʋ ʧʽʟʥʽʰʠʭ ʬʘʟʘʭ ʨʦʩʪʫ ʥʘ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʠʭ ʚʠʩʦʢʠʭ ʨʦʩʣʠʥʘʭ ʰʢʦʜʘ ʚʽʜ 

ʩʣʠʤʘʢʽʚ ʥʝ ʙʫʣʘ ʪʘʢʦʶ ʚʽʜʯʫʪʥʦʶ, ʷʢ ʫ ʬʘʟʽ 10 ʣʠʩʪʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʷʢʽʩʥʽʰʦʛʦ ʢʦʥʪʨʦʣʶ 

ʩʣʠʤʘʢʽʚ ʤʦʞʣʠʚʦ ʙʫʜʝ ʜʦʮʽʣʴʥʠʤ ʜʚʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ.  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʨʦʩʣʠʥʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʪʫ 203 ʩʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʮʴʦʛʦ ʩʦʨʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ 

ʟʘʛʘʣʦʤ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ. ɯʥʩʝʢʪʠʮʠʜʠ ɹʽ 58-

ʥʦʚʠʡ 40 % ʢ. ʝ., ɽʥʞʽʦ 24,7 % ʢ. ʩ. ʪʘ ɸʢʪʘʨʘ 2,5 % ʚ. ʛ.  ʟʥʠʞʫʚʘʣʠ ʚʠʩʦʪʫ ʜʦ 

200-201 ʩʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʽʘʤʝʪʦʢʩʘʤʫ ʥʘ ʧʰʝʥʠʮʶ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝʡ 

ʽʥʩʝʢʪʠʮʠʜ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʘʛʘʣʴʥʠʡ ʨʽʩʪ 

ʨʦʩʣʠʥ [309]. 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʷʢ ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʟʘʟʥʘʚʘʣʘ 

ʥʝʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʽʥʩʝʢʪʠʮʠʜʥʠʭ ʦʙʨʦʙʦʢ. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (55 ʩʤ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ɽʥʞʽʦ 24,7 % ʢ. ʩ. 

ʪʘ ɸʢʪʘʨʘ 2,5   % ʚ. ʛ., ʷʢʽ ʤʽʩʪʷʪʴ ʪʽʘʤʝʪʦʢʩʘʤ  (ʪʘʙʣ. 6.11). ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʪʽʘʤʝʪʦʢʩʘʤʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝʡ ʽʥʩʝʢʪʠʮʠʜ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʚʠʪʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ [309]. 
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ʊʘʙʣʠʮʷ 6.11  

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ 

ʚʽʜ ʽʥʩʝʢʪʠʮʠʜʫ, ʩʝʨʝʜʥʻ ʟʘ 2022-2024 ʨʨ. 

ɯʥʩʝʢʪʠʮʠʜʠ 

ɼʽʶʯʘ 

ʨʝʯʦʚʠʥʘ,  

ʛ/ʣ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, 

ʩʤ 

ɼʦʚʞʠʥʠ 

ʚʦʣʦʪʽ, 

ʩʤ 

ʄʘʩʘ 

ʟʝʨʥʘ ʟ 

ʨʦʩʣʠʥʠ, ʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ, ʛ 

ʂʦʥʪʨʦʣʴ - 203 57 12,0 0,77 

ɹʽ 58-ʥʦʚʠʡ 

40 % ʢ. ʝ. 

ʜʠʤʝʪʦʘʪ, 

400, 
200 56 12,5 0,80 

ɼʝʮʠʩ-fʃʶʢʩ 

25 % ʢ. ʝ. 

ʜʝʣʴʪʘʤʝʪʨʠʥ, 

100 
201 57 12,3 0,79 

ɽʥʞʽʦ 24,7 % 

ʢ. ʩ. 

ʪʽʘʤʝʪʦʢʩʘʤ, 

141 + ʣʷʤʙʜʘ-

ʮʠʛʘʣʦʪʨʠʥ, 

106 

200 55 12,7 0,81 

ʌ'ʶʨʽ 10 % ʚ. 

ʝ. 

ʟʝʪʘ-

ʮʠʧʝʨʤʝʪʨʠʥ, 

100 

201 56 12,3 0,79 

ɸʢʪʘʨʘ 2,5 % 

ʚ. ʛ. 

ʪʽʘʤʝʪʦʢʩʘʤ, 

250 
201 55 12,7 0,81 

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʤʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ. 

ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʽʥʩʝʢʪʠʮʠʜʠ ʩʧʨʠʷʣʠ ʧʽʜʚʠʱʝʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʪʽʘʤʝʪʦʢʩʘʤ 

(ɽʥʞʽʦ 24,7 % ʢ. ʩ. ʪʘ ɸʢʪʘʨʘ 2,5   % ʚ. ʛ. 2,5 % ʚ. ʛ.) - 12,7 ʛ ʧʨʦʪʠ 12,0 ʛ ʥʘ 

ʢʦʥʪʨʦʣʽ. ʊʽʘʤʝʪʦʢʩʘʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʠʩʪʝʤʥʦʶ ʜʽʻʶ ʪʘ ʟʜʘʪʥʽʩʪʶ 

ʧʦʛʣʠʥʘʪʠʩʷ ʨʦʩʣʠʥʦʶ ʯʝʨʝʟ ʢʦʨʽʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʧʦ ʢʩʠʣʝʤʽ 

[309], ʱʦ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠ ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʩʝʢʪʠʮʠʜʥʠʭ 

ʦʙʨʦʙʦʢ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʤʘʨʘʥʪʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʤʦʞʝ 
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ʚʘʨʽʶʚʘʪʠ ʚʽʜ 0,77 ʜʦ 0,91 ʛ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʩʦʨʪʫ [29, 274, 

324]. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʽ ʧʨʝʧʘʨʘʪʠ ʧʽʜʚʠʱʫʚʘʣʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟ 0,77 ʛ ʫ 

ʢʦʥʪʨʦʣʽ ʜʦ 0,79-0,81 ʛ. 

ɼʝʣʴʪʘʤʝʪʨʠʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʧʽʨʝʪʨʦʾʜʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʝʮʠʩ-f ʃʶʢʩ 25 % ʢ. ʝ. ʧʦʢʘʟʘʣʦ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ. ɸʥʘʣʦʛʽʯʥʦ, ɹʽ 58-ʥʦʚʠʡ 40 % ʢ. ʝ., ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ 

ʦʨʛʘʥʦʬʦʩʬʘʪʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

[68, 69, 127, 142, 143, 329] ʽ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʩʧʨʠʷʚ ʧʽʜʚʠʱʝʥʥʶ 

ʚʨʦʞʘʡʥʦʩʪʽ. 

ɿʘʛʘʣʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʥʝ ʤʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʘ ʥʘʚʧʘʢʠ, ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʪʽʘʤʝʪʦʢʩʘʤʫ. ʎʝ ʚʽʜʙʫʣʦʩʷ 

ʚʥʘʩʣʽʜʦʢ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ (ʪʘʙʣ. 6.12). 

 

ʊʘʙʣʠʮʷ 6.12 

ɺʧʣʠʚ ʽʥʩʝʢʪʠʮʠʜʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʩʝʨʝʜʥʻ ʟʘ 2022 - 2024 ʨʨ. 

ɯʥʩʝʢʪʠʮʠʜʠ ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ, ʛ/ʣ ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʇʨʠʨʽʩʪ 

ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ - 3,45 - - 

ɹʽ 58-ʥʦʚʠʡ 40   % ʢ. ʝ. ʜʠʤʝʪʦʘʪ, 400, 3,72 0,27 7,83 

ɼʝʮʠʩ-fʃʶʢʩ 25   % ʢ. 

ʝ. 

ʜʝʣʴʪʘʤʝʪʨʠʥ, 100 3,62 0,17 4,93 

ɽʥʞʽʦ 24,7   % ʢ. ʩ. ʪʽʘʤʝʪʦʢʩʘʤ, 141 + 

ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥ, 106 

3,90 0,45 13,04 

ʌ'ʶʨʽ 10   % ʚ. ʝ. ʟʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ, 100 3,57 0,12 3,48 

ɸʢʪʘʨʘ 2,5   % ʚ. ʛ. ʪʽʘʤʝʪʦʢʩʘʤ, 250 3,86 0,41 11,88 

ʅɯʈ05: 2022 ʨ. ï 0,14 ʪ/ʛʘ; 2023 ʨ. ï 0,12 ʪ/ʛʘ; 2024 ʨ. ï 0,12 ʪ/ʛʘ 
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ʂʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʦʢʘʟʘʚ ʩʝʨʝʜʥʶ ʫʨʦʞʘʡʥʽʩʪʴ 3,45 ʪ/ʛʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

3 ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ 3,36 ʪ/ʛʘ ʫ 2023 ʨʦʮʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʢʫʣʴʪʫʨʘ ʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʪʠʩʢʫ ʰʢʽʜʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʧʨʝʧʘʨʘʪ ɽʥʞʽʦ 24,7 % ʢ.ʩ., ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ 3,90 ʪ/ʛʘ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʦʩʥʦʚʽ ʪʽʘʤʝʪʦʢʩʘʤʫ ʪʘ ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥʫ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʠʭ ʧʦʛʦʜʥʠʭ 

ʬʘʢʪʦʨʽʚ. 

ɯʥʩʝʢʪʠʮʠʜ ɸʢʪʘʨʘ 2,5 % ʚ.ʛ. ʪʘʢʦʞ ʧʦʢʘʟʘʣʘ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

3,86 ʪ/ʛʘ. ɯʥʩʝʢʪʠʮʠʜʠ ɹʽ 58-ʥʦʚʠʡ 40 % ʢ. ʝ. ʪʘ ɼʝʮʠʩ-f ʃʶʢʩ 25 % ʢ. ʝ. ʧʦʢʘʟʘʣʠ 

ʩʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɹʽ 58-ʥʦʚʠʡ ʟʘʙʝʟʧʝʯʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 3,72 ʪ/ʛʘ, 

ʘ ɼʝʮʠʩ-ʃʶʢʩ 25 % ʢ. ʝ.- 3,62 ʪ/ʛʘ. ʅʘʡʤʝʥʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʌ'ʶʨʽ 10 % ʚ.ʝ. ʟ ʧʦʢʘʟʥʠʢʘʤʠ 3,57 ʪ/ʛʘ. ʎʝʡ ʧʨʝʧʘʨʘʪ ʧʦʢʘʟʘʚ ʥʘʡʤʝʥʰʫ ʨʽʟʥʠʮʶ 

ʤʽʞ ʨʦʢʘʤʠ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʡʦʛʦ ʦʙʤʝʞʝʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʦʢʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ 2022 ʨʽʢ ʙʫʚ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʘʨʘʥʪʫ, ʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʦʧʪʠʤʘʣʴʥʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʪʘ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ. ʅʘʪʦʤʽʩʪʴ 2023 ï 2024 ʨʦʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3-7 % ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʝʧʘʨʘʪʫ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʪʽʘʤʝʪʦʢʩʘʤʫ 

(ɽʥʞʽʦ 24,7 % ʢ.ʩ. ʪʘ ɸʢʪʘʨʘ 2,5 % ʚ.ʛ.) ʧʦʢʘʟʘʣʠ ʥʘʡʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʤʽʞ ʨʦʢʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ ʢʣʽʤʘʪʫ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʩʠʩʪʝʤʥʦʶ ʜʽʻʶ 

ʪʽʘʤʝʪʦʢʩʘʤʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʨʠʚʘʣʠʡ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʰʢʽʜʥʠʢʽʚ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʢʦʣʠʚʘʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʟʘʩʪʦʩʦʚʘʥʽ 

ʧʨʝʧʘʨʘʪʠ ʟʘʙʝʟʧʝʯʠʣʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʫ ʙʦʨʦʪʴʙʽ ʧʨʦʪʠ ʧʦʧʝʣʠʮʴ ʪʘ 
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ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ ʥʘ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ, ʜʝ ʫʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʣʘ 3,45 ʪ/ʛʘ (ʪʘʙʣ. 6.12). 

ʇʦʧʝʣʠʮʽ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ ʚ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʝʥʽʡʩʴʢʠʭ ʬʝʨʤʝʨʽʚ, ʱʦ ʚʠʨʦʱʫʶʪʴ 

ʣʠʩʪʦʚʠʡ ʘʤʘʨʘʥʪ, 87 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʠʟʥʘʯʠʣʠ ʧʦʧʝʣʠʮʴ ʷʢ ʦʩʥʦʚʥʠʭ 

ʰʢʽʜʥʠʢʽʚ, ʘ 96,8 % ʦʮʽʥʠʣʠ ʾʭ ʷʢ ʰʢʽʜʥʠʢʘ ʥʦʤʝʨ ʦʜʠʥ ʩʝʨʝʜ ʫʩʽʭ ʢʦʤʘʭ-

ʰʢʽʜʥʠʢʽʚ ʘʤʘʨʘʥʪʫ [440]. ʇʦʧʝʣʠʮʽ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʨʦʩʣʠʥʘʤ, 

ʚʠʩʤʦʢʪʫʶʯʠ ʩʦʢʠ ʟ ʣʠʩʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʞʦʚʪʽʥʥʷ ʣʠʩʪʢʽʚ, ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʦʩʪʫ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ [285, 326, 496]. 

ʍʨʝʩʪʦʮʚʽʪʽ ʙʣʽʰʢʠ ʪʘʢʦʞ ʻ ʩʝʨʡʦʟʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʧʦʩʽʚʽʚ ʘʤʘʨʘʥʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʇʽʚʥʽʯʥʽʡ ʂʘʨʦʣʽʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʣʽʰʢʘ Disonycha glabrata ʤʦʞʝ 

ʟʘʚʜʘʚʘʪʠ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʘʤʘʨʘʥʪʫ, ʚʠʢʣʠʢʘʶʯʠ ʜʝʬʦʣʽʘʮʽʶ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʦʩʪʫ ʨʦʩʣʠʥ [577]. ʅʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʦʩʣʠʥʘʭ 20-30 % ʘʙʦ ʙʽʣʴʰʝ ʧʣʦʱʽ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʠʱʝʥʦ, ʧʝʨʰ ʥʽʞ ʮʝ ʚʧʣʠʥʝ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ 

[318, 320]. 

ʅʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʧʨʝʧʘʨʘʪ ɽʥʞʽʦ 24,7 % ʢ. ʩ., ʱʦ ʤʽʩʪʠʪʴ ʢʦʤʙʽʥʘʮʽʶ ʪʽʘʤʝʪʦʢʩʘʤʫ (141 ʛ/ʣ) ʪʘ 

ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥʫ (106 ʛ/ʣ), ʟʘʙʝʟʧʝʯʠʚʰʠ ʫʨʦʞʘʡʥʽʩʪʴ 3,90 ʪ/ʛʘ ʪʘ ʧʨʠʨʽʩʪ 

13,04 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʎʷ ʢʦʤʙʽʥʘʮʽʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʫʘʣʴʥʫ ʜʽʶ 

ʜʚʦʭ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʥʪʨʦʣʶ 

ʰʢʽʜʥʠʢʽʚ. ʊʽʘʤʝʪʦʢʩʘʤ ʥʘʣʝʞʠʪʴ ʜʦ ʥʝʦʥʽʢʦʪʠʥʦʾʜʽʚ ʽ ʜʽʻ ʷʢ ʩʠʩʪʝʤʥʠʡ 

ʽʥʩʝʢʪʠʮʠʜ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʦʶ ʪʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʚʩʽʭ ʾʾ ʯʘʩʪʠʥ, 

ʚʢʣʶʯʘʶʯʠ ʧʠʣʦʢ, ʜʝ ʚʽʥ ʚʽʜʣʷʢʫʻ ʢʦʤʘʭ ʚʽʜ ʞʠʚʣʝʥʥʷ. ʃʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥ ʻ 

ʧʽʨʝʪʨʦʾʜʥʠʤ ʽʥʩʝʢʪʠʮʠʜʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʢʦʥʪʘʢʪʥʠʡ ʝʬʝʢʪ ʧʨʦʪʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʰʢʽʜʥʠʢʽʚ. 

ʇʨʝʧʘʨʘʪ ɸʢʪʘʨʘ 2,5 % ʚ. ʛ. ʥʘ ʦʩʥʦʚʽ ʪʽʘʤʝʪʦʢʩʘʤʫ (250 ʛ/ʣ) ʧʦʢʘʟʘʚ ʪʘʢʦʞ 

ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,86 ʪ/ʛʘ ʪʘ ʧʨʠʨʦʩʪʦʤ 11,88 %. ʊʽʘʤʝʪʦʢʩʘʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʠʩʪʝʤʥʦʶ ʜʽʻʶ, ʰʚʠʜʢʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʚʩʽʭ ʯʘʩʪʠʥ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʨʠʚʘʣʠʡ ʟʘʭʠʩʪ ʚʽʜ ʩʠʩʥʠʭ 

ʰʢʽʜʥʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʽʘʤʝʪʦʢʩʘʤ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʻ 
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ʧʦʧʝʣʠʮʴ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʙʣʦʢʫʚʘʪʠ ʥʽʢʦʪʠʥʦʚʽ ʘʮʝʪʠʣʭʦʣʽʥʦʚʽ 

ʨʝʮʝʧʪʦʨʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʤʘʭ. 

ɯʥʩʝʢʪʠʮʠʜ ɹʽ 58-ʥʦʚʠʡ 40 % ʢ. ʝ. ʟʘʙʝʟʧʝʯʠʚ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 

7,83 % (3,72 ʪ/ʛʘ). ʎʝʡ ʦʨʛʘʥʦʬʦʩʬʘʪʥʠʡ ʽʥʩʝʢʪʠʮʠʜ ʤʘʻ ʩʠʩʪʝʤʥʫ ʪʘ ʢʦʥʪʘʢʪʥʫ 

ʜʽʶ, ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʶʯʠ ʩʠʩʥʠʭ ʰʢʽʜʥʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʦʧʝʣʠʮʴ. 

ɼʠʤʝʪʦʘʪ ʰʚʠʜʢʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ ʪʘ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦ ʚʩʽʭ ʾʭ ʯʘʩʪʠʥʘʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʨʠʚʘʣʠʡ ʟʘʭʠʩʪ [620]. 

ʇʨʝʧʘʨʘʪ ɼʝʮʠʩ-fʃʶʢʩ 25 % ʢ. ʝ. ʧʦʢʘʟʘʚ ʧʦʤʽʨʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟ 

ʧʨʠʨʦʩʪʦʤ 4,93 % (3,62 ʪ/ʛʘ). ʗʢ ʧʽʨʝʪʨʦʾʜʥʠʡ ʽʥʩʝʢʪʠʮʠʜ, ʜʝʣʴʪʘʤʝʪʨʠʥ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʥʦʢʜʘʫʥ-ʝʬʝʢʪ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʢʦʤʘʭ, ʘʣʝ 

ʡʦʛʦ ʜʽʷ ʻ ʧʝʨʝʚʘʞʥʦ ʢʦʥʪʘʢʪʥʦʶ. 

ʅʘʡʤʝʥʰʠʡ ʝʬʝʢʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ ʌ'ʶʨʽ 10 % ʚ. ʝ. ʟ 

ʧʨʠʨʦʩʪʦʤ ʣʠʰʝ 3,48 % (3,57 ʪ/ʛʘ). ɿʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ ʻ ʦʜʥʠʤ ʟ ʥʦʚʽʰʠʭ 

ʩʠʥʪʝʪʠʯʥʠʭ ʧʽʨʝʪʨʦʾʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʢʦʥʪʘʢʪʥʠʡ ʽʥʩʝʢʪʠʮʠʜʥʠʡ 

ʝʬʝʢʪ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʤʽʰʽ ʩʪʝʨʝʦʽʟʦʤʝʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʝʨʚʦʚʫ 

ʩʠʩʪʝʤʫ ʢʦʤʘʭ, ʟʤʽʥʶʶʯʠ ʥʘʪʨʽʻʚʽ ʢʘʥʘʣʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʨʘʣʽʯʫ ʪʘ ʩʤʝʨʪʽ. 

ʍʦʯʘ ʟʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ ʤʘʻ ʰʚʠʜʢʫ ʜʽʶ, ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʜʘʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ ʩʝʨʝʜ ʫʩʽʭ ʪʝʩʪʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, 

ʱʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ, 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʧʫʣʷʮʽʾ ʧʦʧʝʣʠʮʴ ʙʽʣʴʰʝ, ʥʽʞ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ [285, 326, 546]. 

ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʫʨʦʞʘʡʥʦʩʪʽ. 

ʄʦʜʝʣʴ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʢʦʤʙʽʥʘʮʽʾ ʬʘʢʪʦʨʽʚ: 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʷʛʘʶʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʽʥʩʝʢʪʠʮʠʜʫ, ʘ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʧʝʣʠʮʴ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʨʠʥʮʠʧʘʤʠ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʰʢʽʜʥʠʢʘʤʠ, ʜʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘʣʝʞʠʪʴ ʷʢ 

ʚʽʜ ʚʠʙʦʨʫ ʧʨʝʧʘʨʘʪʫ, ʪʘʢ ʽ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [374, 422, 568, 

571]. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʟʘʭʠʩʪʫ ʘʤʘʨʘʥʪʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʝʟ ʥʘʣʝʞʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʦʧʝʣʠʮʴ ʪʘ ʽʥʰʠʭ ʰʢʽʜʥʠʢʽʚ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʥʠʞʫʚʘʪʠʩʷ [16, 17, 68, 163, 241, 296, 438, 512]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ, ʦʩʦʙʣʠʚʦ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ 

ʜʽʾ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʧʦʩʽʚʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʘʤʘʨʘʥʪʫ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

 

1. ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʝʨʙʽʮʠʜʠ ɹʝʪʘʥʘʣ ʄʘʢʩ ʇʨʦ (phenmedipham, 60 + 

desmedipham, 47 + etofumesate, 75 + lenacil, 27) (ʧʽʩʣʷʩʭʦʜʦʚʦ); ʐʪʝʬʘʤ 

(phenmedipham, 320) (ʧʽʩʣʷʩʭʦʜʦʚʦ); ɻʝʟʘʛʘʨʜ (prometrin, 500) (ʜʦʩʭʦʜʦʚʦ); 

ʂʦʤʘʥʜ (ʩlomazone, 480) (ʜʦʩʭʦʜʦʚʦ); ʂʘʨʽʙʫ (triflusulfuron-methyl, 500) 

(ʧʽʩʣʷʩʭʦʜʦʚʦ); ʃʦʥʪʨʝʣ ɻʨʘʥʜ (clopyralid, 750) (ʧʽʩʣʷʩʭʦʜʦʚʦ) ʙʫʣʠ ʝʬʝʢʪʠʚʥʽ 

ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʙʫʨ'ʷʥʽʚ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʩʪʨʝʩʦʚʦʛʦ ʚʧʣʠʚʫ ʪʘʢʦʞ ʥʘ ʨʦʩʣʠʥʠ 

ʘʤʘʨʘʥʪʫ ʩʧʨʠʯʠʥʶʚʘʣʠ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,40-1,37 ʪ/ʛʘ.  

2. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʬʦʨʤʫʚʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ ï 3,21 

ʪ/ʛʘ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ ʚʠʱʫ ʫʨʦʞʘʡʥʽʩʪʴ (2,81 ʪ/ʛʘ) 

ʟʘʙʝʟʧʝʯʠʚ ʜʦʩʭʦʜʦʚʠʡ ʛʝʨʙʽʮʠʜ ɻʝʟʘʛʘʨʜ (prometrin, 500) ʟʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ 

2 ʣ/ʛʘ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʧʦʯʘʪʢʫ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʜʚʽ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ð ʟ 

ʛʨʫʧʠ ʪʨʠʘʟʦʣʽʚ ʪʘ ʩʪʨʦʙʽʣʫʨʠʥʽʚ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʬʫʥʛʽʮʠʜʠ ɸʤʽʩʪʘʨ ɽʢʩʪʨʘ 28 % ʢ.ʩ. ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,87 ʪ/ʛʘ 

ʪʘ ʧʨʠʨʦʩʪʦʤ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 9,94 %, ʪʘ ɸʢʘʥʪʦ ʇʣʶʩ 28 % ʢ.ʩ., 

ʟ ʫʨʦʞʘʡʥʽʩʪʶ 3,83 ʪ/ʛʘ ʟ ʧʨʠʨʦʩʪʦʤ 8,81 %.  

4. ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʤʘʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʟʘʭʠʩʪʫ 

ʚʽʜ ʧʦʧʝʣʠʮʴ ʪʘ ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ. ʅʘʡʚʠʱʘ ʪʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʽʥʩʝʢʪʠʮʠʜʫ ɽʥʞʽʦ 24,7 % ʢ. ʩ., 



280 
 

ʚʽʜʧʦʚʽʜʥʦ 85,8 % ʪʘ 87,6 %. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ɸʢʪʘʨʘ 2,5 % ʚ. ʛ. 

ʟʘʙʝʟʧʝʯʠʣʦ ʪʝʭʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 84,5 % ʪʘ 86,2 %. ɯʥʩʝʢʪʠʮʠʜ ɹʽ 58-

ʥʦʚʠʡ 40 % ʢ. ʝ. ʟʥʠʱʫʚʘʚ ʫ ʧʦʩʽʚʘʭ ʘʤʘʨʘʥʪʫ 83,4 % ʧʦʧʝʣʠʮʴ ʪʘ 85,5 % 

ʭʨʝʩʪʦʮʚʽʪʠʭ ʙʣʽʰʦʢ. ʇʨʝʧʘʨʘʪʠ ɼʝʮʠʩ-fʃʶʢʩ 25 % ʢ. ʝ. ʪʘ ʌ'ʶʨʽ 10 % ʚ. ʝ. ʤʘʣʠ 

ʜʝʱʦ ʥʠʞʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ.  

5. ɼʣʷ ʟʥʠʱʝʥʥʷ ʩʣʠʤʘʢʽʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʘʤʘʨʘʥʪʫ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʶʩʢʦʮʠʜʽʚ ʟ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʤʝʪʘʣʴʜʝʛʽʜ ʪʘ ʤʝʪʽʦʢʘʨʙ 

(ʤʝʨʢʘʧʪʦʜʽʤʝʪʫʨ).  
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ʈʆɿɼɯʃ 7. 

ʗʂɯʉʅʀʁ ʉʂʃɸɼ ɿɽʈʅɸ ɸʄɸʈɸʅʊʋ ɿɸʃɽɾʅʆ ɺɯɼ 

ɼʆʉʃɯɼɾʋɺɸʅʀʍ ʌɸʂʊʆʈɯɺ 

 

ʇʦʪʝʥʮʽʘʣ ʚʠʜʽʚ ʘʤʘʨʘʥʪʫ  ̒ʚʝʣʠʯʝʟʥʠʤ ʽ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʟʜʦʨʦʚʯʠʭ ʮʽʣʷʭ ʽ ʧʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ. 

ʈʝʛʫʣʷʨʥʝ ʚʞʠʚʘʥʥʷ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ, ʧʨʠʥʝʩʪʠ 

ʢʦʨʠʩʪʴ ʣʶʜʷʤ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʽʧʝʨʪʦʥʽʶ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

[47, 238, 282, 419, 508]. 

ɸʤʘʨʘʥʪ - ʮʝ ʙʝʟʛʣʶʪʝʥʦʚʠʡ ʧʩʝʚʜʦʟʣʘʢ. ʇʨʦʪʝʾʥʠ ʘʤʘʨʘʥʪʫ ʤʘʶʪʴ ʜʦʙʨʝ 

ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ, ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʽ ʭʦʨʦʰʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʍʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʚʽʪʘʤʽʥʠ ʪʘ ʧʦʧʝʨʝʜʥʠʢʠ ʚʽʪʘʤʽʥʽʚ 

(ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʨʠʙʦʬʣʘʚʽʥ, ʪʦʢʦʣʠ, ʢʘʨʦʪʠʥʦʾʜʠ), ʘ ʪʘʢʦʞ ʤʽʥʝʨʘʣʠ (Ca, 

Fe, Mg, K, Cu, Zn ʽ Mn) ʻ ʽʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʮʽʥʥʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʽ ʙʽʦʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʌʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʜʦʙʨʝ ʚʽʜʦʤʽ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ.  

ɯʥʰʠʤʠ ʬʽʪʦʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ 

ʚ ʘʤʘʨʘʥʪʽ, ʻ ʙʝʪʘʣʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʙʝʪʘʮʽʘʥʽʥʠ. ɺʤʽʩʪ ʮʠʭ ʧʽʛʤʝʥʪʽʚ ʚʘʨʽʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʪʘ ʛʝʥʦʪʠʧʫ ʘʤʘʨʘʥʪʫ [281, 323, 349, 412, 418, 466, 491, 508, 

510, 573]. 

ɿʘ ʜʘʥʠʤʠ Nasirpour-Tabrizi P ʪʘ ʽʥ. [441], ʟʝʨʥʦ ʘʤʘʨʘʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ  

61,3-76,5 % ʚʫʛʣʝʚʦʜʽʚ (ʧʝʨʝʚʘʞʥʦ ʢʨʦʭʤʘʣʶ), 13,1-21,5 % ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, 5,6-

10,9 % ʩʠʨʦʛʦ ʞʠʨʫ, 2,7-5 % ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ ʪʘ 2,5-4,4 % ʟʦʣʠ. ɹʽʣʢʠ ʪʘ ʣʽʧʽʜʠ 

ʻ ʜʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ.  ɿʝʨʥʦ ʘʤʘʨʘʥʪʫ ʤʘʻ ʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʣʘʢʘʤʠ. ʃʽʟʠʥ, ʷʢʠʡ ʻ ʣʽʤʽʪʫʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʚ 

ʟʣʘʢʘʭ, ʤʽʩʪʠʪʴʩʷ ʫ ʙʽʣʴʰʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ. ɿʝʨʥʦ ʘʤʘʨʘʥʪʫ ʤʽʩʪʠʪʴ 

5-8  % ʦʣʽʾ, ʷʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʠʘʮʠʣʛʣʽʮʝʨʠʥʽʚ (78-82 %), ʱʦ 

ʤʽʩʪʷʪʴ  ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʣʽʾ  ʪʘ 

ʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ (C18:2), ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ (C18:1) ʽ 

ʧʘʣʴʤʽʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (C16:0) ʻ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. 
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ʂʦʤʧʦʥʝʥʪʘʤʠ ʮʽʻʾ ʦʣʽʾ ʻ ʩʢʚʘʣʝʥ (ʜʦ 10 %), ʬʽʪʦʩʪʝʨʦʣʠ (2-3 %), ʪʦʢʦʬʝʨʦʣʠ, 

ʢʘʨʦʪʠʥʦʾʜʠ ʪʘ ʬʦʩʬʦʣʽʧʽʜʠ (ʜʦ 10 %). ʋʥʽʢʘʣʴʥʠʡ ʩʢʣʘʜ ʦʣʽʾ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ 

ʨʦʙʠʪʴ ʡʦʛʦ ʢʦʨʠʩʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʫ ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʢʦʩʤʝʪʠʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ [441, 509]. 

 

7.1 ɺʧʣʠʚ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʤʘʨʘʥʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʛʦ 

ʩʢʣʘʜʫ ʟʝʨʥʘ 

ɺʤʽʩʪ ʙʽʣʢʫ ʚ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʩʦʨʪʫ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. ɺʩʽ ʩʦʨʪʠ ʘʤʘʨʘʥʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ, ʚʽʜ 13 ʜʦ 18 % [113, 266, 441, 498, 573]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ [113], ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʥʘʩʽʥʥʽ ʙʫʚ ʫ ʩʦʨʪʫ 

ʂʘʨʤʠʥ (28,4 % ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ), ʘ ʥʘʡʤʝʥʰʠʡ ï ʫ  ʩʦʨʪʽʚ ɾʘʡʚʠʨ 

(18,8 %) ʠ ʈʫʰʥʠʯʦʢ (21,4 %). Bʤʽʩʪ ʙʽʣʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʫ ʤʦʞʝ 

ʢʦʣʠʚʘʪʠʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ: ɸ. cruentus - 13,8-21,5 %, A. hypochondriacus - 15,0-

16,6 %, A. caudatus - 13,1 ï 21,0 % [266, 301, 435, 441, 573].  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʙʫʚ ʫ ʩʦʨʪʽʚ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 ʪʘ ɸʮʪʝʢ ï ʚʽʜʧʦʚʽʜʥʦ 19,2 % ʪʘ 19,0 % (ʪʘʙʣ. 7.1).  

ʊʘʙʣʠʮʷ 7.1  

ɺʤʽʩʪ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, %. 

ʉʦʨʪʠ ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ ʪʨʠ 

ʨʦʢʠ, % 
2019 2020 2021 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 16,1 16,0 16,5 16,2 

ʉʪʫʜʝʥʪʩʴʢʠʡ 17,3 17,1 17,8 17,4 

ʍʘʨʢʽʚʩʴʢʠʡ 1 19,3 18,9 19,4 19,2 

ʃʻʨʘ 18,8 18,4 18,8 18,6 

ɸʮʪʝʢ 18,8 18,8 19,4 19,0 

ʉʝʤ 17,9 17,4 17,8 17,7 

ʅɯʈ05 0,94 0,62 1,15  
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ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʤʘʚ ʪʘʢʦʞ ʩʦʨʪ ʃʻʨʘ ï 18,6 %. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʥʰʠʭ 

ʚʯʝʥʠʭ ʦʪʨʠʤʘʥʦ ʧʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʤʽʩʪ ʙʽʣʢʫ ʥʘʡʚʠʱʠʤ ʙʫʚ ʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1 - 24,7 %, ʥʘʡʤʝʥʰʠʤ ʫ ʩʦʨʪʫ ɻʝʣʽʦʩ - 16,1 % [131]. ʅʘʡʤʝʥʰʠʤ 

ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚʽʜʨʽʟʥʷʣʠʩʷ ʩʦʨʪʠ ʋʣʴʪʨʘ (16,2 % ï ʥʘ 3,0 % ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʠʡ 1). ʉʝʨʝʜʥʽʡ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ï 17,4 % ʪʘ 17,7 % 

ʜʦʩʣʽʜʠʣʠ ʫ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ ʉʝʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʨʥʦ 

ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʽ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,67 (ʨʠʩ. 7.1).  

 

 

ʈʠʩ. 7.1. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚʽʜ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 15,443 + 0,93030ʍ; 

ʜʝ Y - ʚʤʽʩʪ ʙʽʣʢʫ, %; 

ʍ - ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2= 0,95. 
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ʊʨʠʚʠʤʽʨʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 7.2), ʷʢʘ ʚʽʟʫʘʣʽʟʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʩʦʨʪʦʤ 

ʘʤʘʨʘʥʪʫ (ʩʦʨʪʦʤ), ʫʨʦʞʘʡʥʽʩʪʶ (ʫʨʦʞʘʡʥʽʩʪʶ ʪ/ʛʘ) ʪʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ (ʚʤʽʩʪ 

ʙʽʣʢʫ %) ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ, ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʡʩʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʙʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. ɿʘ ʦʜʥʘʢʦʚʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʨʽʟʥʠʭ ʩʦʨʪʽʚ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʨʽʟʥʠʡ ʚʤʽʩʪ ʙʽʣʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʛʝʥʝʪʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʮʽʻʾ 

ʦʟʥʘʢʠ. 

 

 

ʈʠʩ. 7.2. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ 

ʘʤʘʨʘʥʪʫ ʥʘ ʚʤʽʩʪ ʙʽʣʢʫ (%) ʚ ʟʝʨʥʽ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 3,5359+0,1127 ʍ1 +1,0169 ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʙʽʣʢʫ, %; 

ʍ1 ï ʩʦʨʪ; 

ʍ2 ï ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ. 
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ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2= 0,47 

 

ʍʦʯʘ ʫʨʦʞʘʡʥʽʩʪʴ ʤʘʻ ʩʠʣʴʥʽʰʠʡ ʚʧʣʠʚ ʥʘ ʚʤʽʩʪ ʙʽʣʢʫ (ʢʦʝʬʽʮʽʻʥʪ 1,0169), 

ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴ ʽ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ (ʢʦʝʬʽʮʽʻʥʪ 0,1127). 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,47 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 47 % ʚʘʨʽʘʮʽʾ ʚʤʽʩʪʫ ʙʽʣʢʘ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʩʦʨʪʫ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ. ʄʥʦʞʠʥʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ R = 0,69, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʨʥʦ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʩʦʨʪʦʤ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ) ʪʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʚ 

ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ. 

ɺ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ ʚʠʭʽʜ ʙʽʣʢʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʥʘʡʙʽʣʴʰʠʡ ʟʙʽʨ 

ʙʽʣʢʫ ʟ 1 ʛʘ ʙʫʚ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ï 0,77 ʪ/ʛʘ (ʨʠʩ. 7.3). 

 

 

ʈʠʩ. 7.3. ɺʠʭʽʜ ʙʽʣʢʫ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʪ/ʛʘ. 

ɸʤʘʨʘʥʪʦʚʘ ʦʣʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʜʦʩʷʛʘʻ 50 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ [57; 400]. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʞʠʨʫ ʚ ʟʝʨʥʽ 

ʘʤʘʨʘʥʪʫ ð 4-5 %. ɿʝʨʥʦ ʟ 6 % ʞʠʨʫ ʚʚʘʞʘʻʪʴʩʷ ʚʞʝ ʙʽʣʴʰ ʷʢʽʩʥʠʤ, ʘ ʩʦʨʪʠ, ʚ 

ʥʘʩʽʥʥʽ ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʥʘʜ 7 % ʞʠʨʫ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʦʣʽʡʥʠʭ, 9-10 % 

ʞʠʨʫ - ʨʽʜʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʽ ʥʘʡʯʘʩʪʽʰʝ ʪʘʢʠʡ ʘʤʘʨʘʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
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ʚʠʢʣʶʯʥʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʽ ʦʪʨʠʤʘʥʥʷ ʩʢʚʘʣʝʥʫ [42, 204, 265, 364, 441, 573]. 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʚʤʽʩʪ ʩʠʨʦʾ ʦʣʽʾ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 7,5 % ʜʦ 6,0 %, ʧʨʠʯʦʤʫ 

ʣʽʥʦʣʝʚʘ, ʧʘʣʴʤʽʪʠʥʦʚʘ ʪʘ ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʠ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ 

ʦʣʽʾ ʚ ʦʙʦʭ ʛʝʥʦʪʠʧʘʭ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ ʫʥʽʢʘʣʴʥʽ ʥʫʪʨʠʮʝʚʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʜʚʦʭ ʛʝʥʦʪʠʧʽʚ ɸ. hypochondriacus  ̔ɸ. ʩruentus, ʚʠʨʦʱʝʥʠʭ ʚ 

ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ɯʪʘʣʽʾ, ʷʢ ʜʞʝʨʝʣʦ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʩʢʚʘʣʝʥʫ. ʊʦʤʫ ʘʤʘʨʘʥʪ ʻ ʮʽʥʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʝʮʽʘʣʴʥʦʾ ʦʣʽʾ ʚ ʉʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʤʫ ʨʝʛʽʦʥʽ [344, 345, 357].  

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʻ ʚʤʽʩʪ ʦʣʽʾ. ɭ ʨʽʟʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɺʤʽʩʪ ʦʣʽʾ ʚ ʩʦʨʪʘʭ ʘʤʘʨʘʥʪʫ 

ʢʦʣʠʚʘʚʩʷ ʚʽʜ 4,57 % ʜʦ 5,55 % [573, 574]. ʋ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʷʚʣʝʥʦ 

ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʥʘ ʨʽʚʥʽ 8 % [364, 365]. ɿʘ ʽʥʰʠʤʠ 

ʜʘʥʠʤʠ, ʚʽʥ ʟʘʣʝʞʘʚ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʫ ʽ ʩʪʘʥʦʚʠʚ: ɸ. cruentus - 5,6-8,1 %, A. 

hypochondriacus - 6,1-7,3 %, A. caudatus - 5,8-10,9 % [288, 441, 573]. ʆʣʽʡʥʽʩʪʴ 

ʥʘʩʽʥʥʷ ʘʤʘʨʘʥʪʫ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʟʘ ʥʘʡʙʽʣʴʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʘ ʚʤʽʩʪ 

ʧʨʦʪʝʾʥʫ ï ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʟʘ ʚʤʽʩʪʦʤ ʞʠʨʫ ʧʝʨʝʚʘʛʫ 

ʤʘʣʠ ʩʦʨʪʠ ɸʮʪʝʢ ʪʘ ʋʣʴʪʨʘ, ʘ ʟʘ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï ɸʮʪʝʢ [113, 114, 204]. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʝʞ ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʫ ʩʦʨʪʫ ɸʮʪʝʢ ï 8,2 % 

(ʪʘʙʣ. 7.2).  

ʊʘʙʣʠʮʷ 7.2  

ɺʤʽʩʪ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, %. 

ʉʦʨʪʠ ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ 

ʪʨʠ ʨʦʢʠ 2019 2020 2021 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 4,9 4,8 5,3 5,0 

ʉʪʫʜʝʥʪʩʴʢʠʡ 7,7 7,4 7,7 7,6 

ʍʘʨʢʽʚʩʴʢʠʡ 1 7,8 7,7 7,9 7,8 

ʃʻʨʘ 7,1 7,1 7,2 7,0 

ɸʮʪʝʢ 8,2 8,0 8,4 8,2 

ʉʝʤ 6,4 6,4 6,7 6,5 

ʅɯʈ05 0,18 0,27 0,27  
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ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʦʣʽʾ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʚ ʥʘʩʽʥʥʽ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ, ʚʽʜʧʦʚʽʜʥʦ 7,6 % ʪʘ 7,8 %. ʅʘʡʥʠʞʯʠʡ 

ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʣʠʰʝ 5,0 %, ʱʦ ʤʝʥʰʝ ʥʘ 3,2  % ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ 

ɸʮʪʝʢ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʽ ʦʣʽʡʥʽʩʪʶ ʟʝʨʥʘ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʩʪʘʥʦʚʠʚ r = 0,84 (ʨʠʩ. 7.4).  

 

   

ʈʠʩ. 7.4. ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʣʽʡʥʽʩʪʴ 

ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ.  

 

ɼʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -8,037 + 0,83625 ʍ1  

Y = 26,063 - 0,1838 ʍ2;  

Y = 5,4389 + 0,57578 ʍ3; 

ʜʝ Y - ʦʣʽʡʥʽʩʪʴ, %; 

ʍ1 - ʚʤʽʩʪ ʙʽʣʢʫ, %; 

ʍ2 ï ʩʦʨʪ; 
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ʍ3 - ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ. 

 

ɺʧʣʠʚ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʚʤʽʩʪ ʦʣʽʾ ʙʫʚ ʩʣʘʙʢʠʤ ʽ ʤʘʚ ʟʚʦʨʦʪʥʫ ʜʽʶ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = - 0,29, ʪʦʜʽ ʷʢ ʚʧʣʠʚ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʙʫʚ ʙʽʣʴʰʠʤ ʧʦʤʽʪʥʠʤ- ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 0,41. 

ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʚʠʭʽʜ ʦʣʽʾ ʟ 1 ʛʘ ʙʫʚ ʥʘʡʚʠʱʠʡ ʫ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 1, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʚʤʽʩʪʦʤ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʮʝʡ ʩʦʨʪ 

ʧʦʩʪʫʧʘʚʩʷ ʩʦʨʪʫ ɸʮʪʝʢ. ʅʘʡʥʠʞʯʠʤ ʚʠʭʽʜ ʦʣʽʾ ʟ 1 ʛʘ  ʙʫʚ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ ï 0,10 

ʪ/ʛʘ (ʨʠʩ. 7.5). 

 

 
ʈʠʩ. 7.5. ɺʠʭʽʜ ʦʣʽʾ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, ʪ/ʛʘ. 

 

ʅʝʦʤʠʣʶʚʘʥʘ ʣʽʧʽʜʥʘ ʬʨʘʢʮʽʷ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʽ 

ʩʢʚʘʣʝʥʫ. ʉʢʚʘʣʝʥ ʻ ʙʽʦʩʠʥʪʝʪʠʯʥʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫʩʽʭ ʩʪʝʨʦʾʜʽʚ ʫ ʨʦʩʣʠʥ ʽ 

ʪʚʘʨʠʥ. ʎʝ ʚʠʩʦʢʦʥʝʥʘʩʠʯʝʥʠʡ ʪʨʠʪʝʨʧʝʥ ʟ ʚʽʜʢʨʠʪʠʤ ʣʘʥʮʶʛʦʤ. ʅʘʡʙʘʛʘʪʰʠʤ 
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ʜʞʝʨʝʣʦʤ ʩʢʚʘʣʝʥʫ ʻ ʧʝʯʽʥʢʘ ʤʘʣʦʾ ʘʢʫʣʠ ( Squalus acanthus ), ʚʽʜ ʷʢʦʾ ʽ ʧʦʭʦʜʠʪʴ 

ʾʾ ʥʘʟʚʘ, ʘ ʪʘʢʦʞ ʜʝʷʢʠʭ ʽʥʰʠʭ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ. ɺʽʥ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʡ ʚ ʜʝʷʢʠʭ 

ʨʦʩʣʠʥʥʠʭ ʦʣʽʷʭ, ʪʘʢʠʭ ʷʢ ʦʣʠʚʢʦʚʘ (0,1-0,5 %), ʘʣʝ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʷʚʣʝʥʽ ʚ ʘʤʘʨʘʥʪʦʚʽʡ ʦʣʽʾ (3-8 %). ɸʤʘʨʘʥʪ ʻ ʥʘʡʙʘʛʘʪʰʠʤ ʜʞʝʨʝʣʦʤ ʩʢʚʘʣʝʥʫ 

ʚ ʨʦʩʣʠʥʥʦʤʫ ʩʚʽʪʽ [265, 280, 364, 391, 441, 509]. ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʩʪʘʥʦʚʠʪʴ 6,37 - 

6,73 % [204, 265, 280, 364]. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 6,0-7,5 % (ʪʘʙʣ. 

7.3). ʅʘʡʚʠʱʠʤ ʩʝʨʝʜ ʩʦʨʪʽʚ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʙʫʚ ʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 1, ʘ ʥʘʡʤʝʥʰʠʤ 

ʫ ʩʦʨʪʽʚ ʉʪʫʜʝʥʪʩʴʢʠʡ ʪʘ ʋʣʴʪʨʘ. 

ʊʘʙʣʠʮʷ 7.3  

ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ  ʣʽʾ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, %. 

ʉʦʨʪʠ ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ 

ʪʨʠ ʨʦʢʠ 
2019 2020 2021 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 5,9 5,8 6,3 6,0 

ʉʪʫʜʝʥʪʩʴʢʠʡ 6,3 6,0 6,3 6,2 

ʍʘʨʢʽʚʩʴʢʠʡ 1 7,4 7,3 7,8 7,5 

ʃʻʨʘ 6,5 6,3 6,5 6,4 

ɸʮʪʝʢ 6,9 6,5 7,0 6,8 

ʉʝʤ 6,4 6,4 6,4 6,4 

 

ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʫ ʜʝʷʢʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʦʣʽʷʭ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʠʡ, ʥʘʧʨʠʢʣʘʜ, 0,2 % ʫ ʢʦʢʦʩʦʚʽʡ, 0,5 % ʚ ʧʘʣʴʤʦʚʽʡ ʦʣʽʾ, 0,7 % ʚ ʣʣʷʥʦʤʫ 

ʥʘʩʽʥʥʽ, 1 % ʚ ʦʣʠʚʢʦʚʽʡ ʽ 1,5 % ʚ ʘʚʦʢʘʜʦ. ɺʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʘʤʘʨʘʥʪʽ ʟʥʘʯʥʦ 

ʚʠʱʠʡ. ɺʽʥ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 3,85 % ʚ ʩʦʨʪʫ ɸʮʪʝʢ ʜʦ 6,97 % ʫ ʩʦʨʪʫ Pribina [204, 

365, 547]. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʩʢʚʘʣʝʥʫ, ʷʢʽ ʜʽʶʪʴ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʢʠʩʣʝʥʥʷ ʘʤʘʨʘʥʪʦʚʦʾ ʦʣʽʾ.  ɿʘ ʜʘʥʠʤʠ Nasirpour-

Tabrizi P. ̔  ʽʥ. [441], ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʫ ʽ 

ʩʪʘʥʦʚʠʪʴ ʚ ɸ. cruentus ï 3-9 %, A. hypochondriacus - 4-9 %, A. caudatus ï 1-8 %, 

A. hybridus ï 3-7 %, A. tricolor ï 5-6 % [265, 280, 364, 441, 547]. 
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ʇʣʦʱʠʥʘ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 7.6) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʦʣʽʡʥʦʩʪʽ.  

 

 

ʈʠʩ. 7.6. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚʧʣʠʚʫ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʦʣʽʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʥʘ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 4,0838+0,405 ʍ1 +0,1913 ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ, %; 

ʍ1 - ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ2 ï ʦʣʡ̔ʥʽʩʪʴ, %. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,72. 
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ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R = 0,85 ʧʽʜʪʚʝʨʜʞʫʻ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʚʤʽʩʪʦʤ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ ʘʤʘʨʘʥʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʫ ʚʧʣʠʚ 

ʩʠʥʝʨʛʽʾ ʦʣʽʡʥʦʩʪʽ ʽ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʥʘ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ (ʨʠʩ. 

7.7).  

 

 

ʈʠʩ. 7.7. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʩʢʚʘʣʝʥʫ ʚʽʜ 

ʦʣʽʡʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = -1,1798+0,4593 ʍ1 -0,0774 ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ ʚ ʦʣʽʾ, %; 

ʍ1 - ʚʤʽʩʪ ʙʽʣʢʫ, %; 

ʍ2 ï ʦʣʽʡʥʽʩʪʴ, %. 
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ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,68 

 

ʈʝʛʨʝʩʽʡʥʘ ʧʦʚʝʨʭʥʷ ʤʘʻ ʦʧʫʢʣʫʶ ʬʦʨʤʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʢʚʘʣʝʥʫ ʟʘ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʚʠʩʦʢʦʾ ʦʣʽʡʥʦʩʪʽ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʢʚʘʣʝʥʫ. ʂʦʝʬʽʮʽʻʥʪ 

ʚʤʽʩʪʫ ʙʽʣʢʘ (+0,4593) ʻ ʧʦʟʠʪʠʚʥʠʤ ʽ ʟʥʘʯʥʠʤ, ʱʦ ʧʦʢʘʟʫʻ ʥʘ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ 

ʟʚ'ʷʟʦʢ - ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ʙʽʣʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʚʤʽʩʪ ʩʢʚʘʣʝʥʫ. ʎʝ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Caselato-Sousa ʽ Amaya-Farf§n (2012), ʷʢʽ 

ʚʽʜʟʥʘʯʠʣʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʙʽʣʢʦʚʠʤ ʚʤʽʩʪʦʤ ʘʤʘʨʘʥʪʫ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʡʦʛʦ ʦʣʽʾ [304]. ʂʦʝʬʽʮʽʻʥʪ ʧʨʠ ʦʣʽʡʥʦʩʪʽ ʻ ʥʝʛʘʪʠʚʥʠʤ (-0,0774), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ, ʚʠʩʦʢʦʦʣʽʡʥʽ ʬʦʨʤʠ ʘʤʘʨʘʥʪʫ ʤʦʞʫʪʴ 

ʤʘʪʠ ʥʠʞʯʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʢʚʘʣʝʥʫ ʯʝʨʝʟ çʝʬʝʢʪ ʨʦʟʙʘʚʣʝʥʥʷè ï ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʦʣʽʾ ʙʝʟ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʩʢʚʘʣʝʥʫ. ɿʘ 

ʜʘʥʠʤʠ Hlinkov§ ʪʘ ʽʥ., ʩʢʚʘʣʝʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ ʯʝʨʝʟ ʤʝʚʘʣʦʥʘʪʥʠʡ 

ʰʣʷʭ, ʷʢʠʡ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʙʽʣʢʦʚʠʤ ʤʝʪʘʙʦʣʽʟʤʦʤ. ʌʝʨʤʝʥʪʠ, ʟʘʣʫʯʝʥʽ ʜʦ 

ʩʠʥʪʝʟʫ ʩʢʚʘʣʝʥʫ, ʻ ʙʽʣʢʦʚʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʪʦʤʫ ʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʤʦʞʝ 

ʢʦʨʝʣʶʚʘʪʠ ʟ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʙʽʦʩʠʥʪʝʟʫ ʩʢʚʘʣʝʥʫ [365]. 

ɺʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʟʘʣʝʞʘʚ ʚʽʜ ʚʠʜʫ ʘʤʘʨʘʥʪʫ ʽ ʩʪʘʥʦʚʠʚ: ɸ. cruentus 63,1-

70,0 %, A. hypochondriacus 67,9-70,0 %, A. caudatus 63,7-76,5 % [441, 573]. ɺ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 63,1-

68,2  % [113, 114, 540]. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʙʫʚ ʫ ʤʝʞʘʭ 64,8-71,4 %. ʅʘʡʚʠʱʠʡ 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ 71,4 % ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʦʨʪʫ ʋʣʴʪʨʘ, ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʷʢ 

ʩʪʘʥʜʘʨʪ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʅʘʡʥʠʞʯʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʤʘʻ ʩʦʨʪ ɸʮʪʝʢ - 64,8 %, 

ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʩʦʨʪʫ ʋʣʴʪʨʘ ʪʘ ʩʦʨʪʫ ɸʮʪʝʢ ʩʪʘʥʦʚʠʪʴ 6,6 %. 

ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʫ 2020 ʨʦʮʽ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Peiretti Pier Giorgio, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʪʘ 

ʨʽʚʝʥʴ ʦʧʘʜʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʫʛʣʝʚʦʜʽʚ [472]. ʇʽʜʚʠʱʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʪʠʤʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ ʩʧʨʠʷʶʪʴ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʢʨʦʭʤʘʣʶ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ (ʪʘʙʣ. 7.4).  

https://www.researchgate.net/profile/Pier-Giorgio-Peiretti?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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ʊʘʙʣʠʮʷ 7.4  

ɺʤʩ̔ʪ ʚʫʛʣʝʚʦʜʽʚ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, %. 

ʉʦʨʪʠ ʈʦʢʠ ʉʝʨʝʜʥʻ ʟʘ 

ʪʨʠ ʨʦʢʠ 
2019 2020 2021 

ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 71,2 72,0 71,0 71,4 

ʉʪʫʜʝʥʪʩʴʢʠʡ 67,4 68,8 67,2 67,8 

ʍʘʨʢʽʚʩʴʢʠʡ 1 65,3 67,0 65,2 65,5 

ʃʻʨʘ 66,1 67,8 66,2 66,7 

ɸʮʪʝʢ 64,4 65,9 64,1 64,8 

ʉʝʤ 69,5 71,1 69,5 69,7 

 

ʉʦʨʪʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʤʽʩʪʽ ʚʫʛʣʝʚʦʜʽʚ (64,8-71,4 %) ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ Venskutonis ʽ ʽʥ. [573, 574] , ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʝʪʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʧʨʠ 

ʮʴʦʤʫ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʫ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʘʭ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʚ ʤʝʞʘʭ 60-75 %. 

ʉʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʫ ʟʝʨʥʽ ʩʦʨʪʫ ʋʣʴʪʨʘ (ʢʦʥʪʨʦʣʴ) 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʥʦʚʢʠ Caselato-Sousa ̔ ʽʥ. ʧʨʦ ʪʝ, ʱʦ ʧʝʚʥʽ ʛʝʥʦʪʠʧʠ ʘʤʘʨʘʥʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʩʠʥʪʝʟʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʢʨʦʭʤʘʣʶ 

ʪʘ ʽʥʰʠʭ ʚʫʛʣʝʚʦʜʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [304]. ʈʽʟʥʠʮʷ ʤʽʞ 

ʥʘʡʚʠʱʠʤʠ (ʩʦʨʪ ʋʣʴʪʨʘ 71,4 %) ʪʘ ʥʘʡʥʠʞʯʠʤʠ (ʩʦʨʪ ɸʮʪʝʢ 64,8 %) 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʜʘʥʠʤʠ D'Amico ʽ ʽʥ., ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʛʝʥʝʪʠʯʥʦ 

ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʠʮʷ ʫ ʚʤʽʩʪʽ ʚʫʛʣʝʚʦʜʽʚ ʤʽʞ ʩʦʨʪʘʤʠ ʘʤʘʨʘʥʪʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

10 %, ʱʦ ʻ ʩʝʣʝʢʮʽʡʥʦʶ ʦʟʥʘʢʦʶ [323]. 

ɿʘ ʜʘʥʠʤʠ Rastogi ʽ Shukla, ʩʦʨʪʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʘʤʽʣʦʧʝʢʪʠʥʫ ʚ ʢʨʦʭʤʘʣʽ ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʝʨʥʘ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

[488]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʪʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ ʽ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = -0,49. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ ʟʚʦʨʦʪʥʠʡ 
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ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʩʢʚʘʣʝʥʫ ʽ ʚʫʛʣʝʚʦʜʽʚ - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʚ r = 

0,71. 

ʇʨʦʩʪʦʨʦʚʘ 3D ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʽʣʶʩʪʨʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʫ 

ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʜʚʦʭ ʬʘʢʪʦʨʽʚ: ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

(ʨʠʩ. 7.8).  

 

 
ʈʠʩ. 7.8. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʚʽʜ 

ʩʦʨʪʫ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 56,9083+0,1433 ʍ1 -1,4303 ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ, %; 
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ʍ1 ï ʩʦʨʪ; 

ʍ2 ï ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,25 

 

ɺʧʣʠʚ ʩʦʨʪʫ ʻ ʧʦʟʠʪʠʚʥʠʤ, ʘʣʝ ʩʣʘʙʢʠʤ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

Caselato-Sousa ʽ Amaya-Farf§n, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ 

ʩʦʨʪʽʚ ʘʤʘʨʘʥʪʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʟʦʢʨʝʤʘ ʥʘ ʩʢʣʘʜ ʦʩʥʦʚʥʠʭ 

ʛʨʫʧ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [304]. ɺʧʣʠʚ ʫʨʦʞʘʡʥʦʩʪʽ ʻ ʥʝʛʘʪʠʚʥʠʤ ʽ ʟʥʘʯʥʦ 

ʩʠʣʴʥʽʰʠʤ ʟʘ ʚʧʣʠʚ ʩʦʨʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʙʽʦʣʦʛʽʯʥʠʤ "ʝʬʝʢʪʦʤ 

ʨʦʟʙʘʚʣʝʥʥʷ" - ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʽʰʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʙʽʣʢʠ 

ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʚʫʛʣʝʚʦʜʽʚ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ Peirett P. G. i ʽʥ., ʷʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʦʙʝʨʥʝʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʚʦʜʽʚ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ [472]. ɻʨʘʬʽʢ ʜʝʤʦʥʩʪʨʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʚʫʛʣʝʚʦʜʽʚ ʫ ʨʽʟʥʠʭ ʩʦʨʪʘʭ ʧʨʠ ʥʠʟʴʢʽʡ ʫʨʦʞʘʡʥʦʩʪʽ.  

ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʝ, ʱʦ 

ʥʘ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʥʝ ʚʨʘʭʦʚʘʥʽ ʚ ʤʦʜʝʣʽ. ɿʘ 

ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ Venskutonis ʽ Kraujalis, ʥʘ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘ 

ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ [573, 574]. ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (R = 0,50) 

ʚʢʘʟʫʻ ʥʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʚ'ʷʟʢʫ ʤʽʞ ʘʥʘʣʽʟʦʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʚʦʜʽʚ. D'Amico ʽ Schoenlechner ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ ʧʨʠ 

ʦʮʽʥʮʽ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʘʤʘʨʘʥʪʫ ʤʘʻ ʙʫʪʠ ʥʝ ʣʠʰʝ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ, 

ʘʣʝ ʡ ʚʘʨʪʦ ʦʮʽʥʠʪʠ ʨʽʟʥʽ ʾʭ ʬʨʘʢʮʽʾ - ʢʨʦʭʤʘʣʶ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʦʥʦ- ʪʘ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ [323]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ, ʚʧʣʠʚ 

ʚʤʽʩʪʫ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʪʘ ʦʣʽʡʥʽʩʪʴ ʘʤʘʨʘʥʪʫ ʥʘ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʙʫʚ ʚʝʣʴʤʠ 

ʩʠʣʴʥʠʤ ʽ ʤʘʚ ʟʚʦʨʦʪʥʫ ʜʽʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ r = - 0,90 ʽ r 

= - 0,91 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʘ 3D ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 7.9) ʜʝʤʦʥʩʪʨʫʻ 

https://www.researchgate.net/profile/Pier-Giorgio-Peiretti?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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ʟʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʜʚʦʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʦʣʽʡʥʦʩʪʽ.  

 

 
ʈʠʩ. 7.9. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʚʽʜ 

ʚʤʽʩʪʫ ʙʽʣʢʫ ʪʘ ʦʣʽʡʥʦʩʪʽ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 95,3983-1,0891 ʍ1  -1,1371 ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ, % 

ʍ1 - ʚʤʽʩʪ ʙʽʣʢʫ, % 

ʍ2 ï ʦʣʽʡʥʽʩʪʴ, %. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,89 
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ʄʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ = 0,89 ʽ ʤʥʦʞʠʥʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ = 0,94.  

ʂʦʝʬʽʮʽʻʥʪ -1,0891 ʟʘʷʚʣʷʻ ʧʨʦ ʩʠʣʴʥʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ 

ʙʽʣʢʘ ʪʘ ʚʫʛʣʝʚʦʜʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Conforti ʽ ʽʥ., ʷʢʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ, ʦʩʦʙʣʠʚʦ ʢʨʦʭʤʘʣʶ [319]. ɺ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʤʽʩʪ  ʚʫʛʣʝʚʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 63,1-68,2 % 

[131]. ʂʦʝʬʽʮʽʻʥʪ -1,1371 ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʦʣʽʡʥʽʩʪʶ ʪʘ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Venskutonis 

ʽ Kraujalis, ʷʢʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ ʣʽʧʽʜʽʚ ʫ ʥʘʩʽʥʥʽ ʘʤʘʨʘʥʪʫ 

ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʯʝʨʝʟ ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʧʣʘʩʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʦʩʣʠʥʘʭ [573, 574]. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 0,89 ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʘ ʤʦʜʝʣʴ ʧʦʷʩʥʶʻ 

89  % ʚʘʨʽʘʮʽʾ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʠʩʥʦʚʢʘʤʠ Rastogi ʽ Shukla, ʷʢʽ 

ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʤʽʩʪʫ ʘʤʘʨʘʥʪʫ ʧʽʜʢʦʨʷʻʪʴʩʷ ʯʽʪʢʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ [488]. 

 

7.2. ɺʧʣʠʚ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʘʤʘʨʘʥʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ 

ʟʝʨʥʘ 

ɸʚʪʦʨʠ ʧʦʚʽʜʦʤʣʷʶʪʴ ʨʽʟʥʽ ʜʘʥʽ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ. 

ɺʤʽʩʪ ʙʽʣʢʫ ʩʪʘʥʦʚʠʚ 13,6 %, ʞʠʨʫ 7,0 %, ʚʫʛʣʝʚʦʜʽʚ 58,6 %, ʢʘʣʦʨʽʡʥʽʩʪʴ 351 

ʢʢʘʣ [323, 412, 573]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʜʽʘʧʘʟʦʥ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʠʨʦʢʠʡ: ʫʤʽʩʪ 

ʙʽʣʢʘ ʩʪʘʥʦʚʠʚ 15,2-18,6 %, ʞʠʨʫ ï 5,4-8,6 % [266, 435, 573, 574].  

ɼʦʩʣʽʜʥʠʢʠ ʟôʷʩʫʚʘʣʠ, ʱʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʤʘʶʪʴ ʜʦʙʨʠʚʘ, 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʢʫʣʴʪʫʨʫ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʝʜʝʥʠʭ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʙʫʚ ʫ ʚʠʜʫ A. hypochondriacus ʥʘ 

ʥʝʫʜʦʙʨʝʥʦʤʫ ʛʨʫʥʪʽ ï 16,0 %. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ (18,8 %) ʙʫʚ ʟʘ 
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ʚʥʝʩʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ N30P60K60. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N60P60K60 ʚʤʽʩʪ 

ʧʨʦʪʝʾʥʫ ʟʤʝʥʰʠʚʩʷ ʜʦ 18,3 %, ʘ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ N90P60K60 ʪʘ 

N120P60K60 ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ 17,8 % ʪʘ 16,6 %. ʎʝ ʟʥʠʞʝʥʥʷ ʘʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʷʩʥʶʶʪʴ ʟʨʦʩʪʘʥʥʷʤ ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʥʘʩʽʥʥʷ, ʚʠʢʣʠʢʘʥʦʾ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘ 

ʙʦʢʦʚʠʭ ʧʘʛʦʥʘʭ ʪʘ ʡʦʛʦ ʥʝʧʦʚʥʦʮʽʥʥʽʩʪʶ [29, 32, 346, 478]. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʤʽʩʪ ʙʽʣʢʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 16,2-18,9 %. ɺʽʥ ʙʫʚ 

ʥʘʡʥʠʞʯʠʤ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ï 16,2 % (ʪʘʙʣ. 7.5).  

ʊʘʙʣʠʮʷ 7.5  

ɺʤʽʩʪ ʙʽʣʢʫ ʫ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʠʡ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ 

ʜʦʙʨʠʚ, % 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ 

ʈʦʢʠ ʉʝʨʝʜʥʻ  ʇʨʠʨʽʩʪ ʜʦ 

ʢʦʥʪʨʦʣʶ,   % 

ʇʨʠʨʽʩʪ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʘʨʽʘʥʪʫ,   % 

2019 2020 2021 

ʂʦʥʪʨʦʣʴ 16,0 15,9 16,7 16,2 - - 

N40P20K40 16,7 16,4 17,3 16,8 0,6 0,6 

N80P40K80 17,3 17,0 17,9 17,4 1,2 0,6 

N120P40K80 17,8 17,8 18,4 18,0 1,8 0,6 

N160P60K120 18,2 18,4 18,9 18,5 2,3 0,5 

N200P80K120 18,7 18,5 19,5 18,9 2,7 0,4 

N200P80K160 18,6 18,6 19,5 18,9 2,7 0,0 

 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N40P20K40 ʚʤʽʩʪ ʙʽʣʢʘ ʜʦʩʷʛ ʨʽʚʥʷ 16,8 %, ʘ ʟʘ 

ʚʥʝʩʝʥʥʷ ʥʦʨʤʠ N80P40K80 ï ʧʽʜʚʠʱʠʚʩʷ ʜʦ 17,4 %. ɺʽʥ ʧʝʨʝʚʠʱʫʚʘʚ ʢʦʥʪʨʦʣʴʥʠʡ 

ʚʘʨʽʘʥʪ ʥʘ 1,2 %. ɿʘ ʧʦʜʘʣʴʰʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʚʤʽʩʪ ʙʽʣʢʫ 

ʧʽʜʚʠʱʠʚʩʷ ʽ ʥʘ ʬʦʥʽ N200P80K120 ʩʪʘʥʦʚʠʚ 18,9 %. ʇʨʠʨʽʩʪ ʯʘʩʪʢʠ ʙʽʣʢʘ ʩʪʘʥʦʚʠʚ 

2,7 % ʧʦʨʽʚʥʷʥʦ ʜʦ ʚʘʨʽʘʥʪʫ ʙʝʟ ʜʦʙʨʠʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʽʜʥʽʰʠʭ ˇʨʫʥʪʘʭ ʟ ʤʝʥʰʠʤ ʨʝʩʫʨʩʦʤ ʘʟʦʪʫ, ʘʣʝ ʟ 

ʢʨʘʱʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ. ʊʘʢʽ ˇʨʫʥʪʦʚʽ ʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʫ 

ʧʦʻʜʥʘʥʥʷ ʟ ʙʽʣʴʰʠʤʠ ʥʦʨʤʘʤʠ ʜʦʙʨʠʚ ʩʧʨʠʷʣʠ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʫ ʚ ʟʝʨʥʽ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ 2021 ʨʦʢʫ (ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 
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ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ï 14,8 Áʉ; ʧʝʨʝʚʠʱʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ ʦʧʘʜʽʚ ï 73 ʤʤ) 

ʙʫʣʠ ʥʘʡʙʽʣʴʰʝ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʫ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʢʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ ï ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦ 3D-ʤʦʜʝʣʴ 

ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʘʤʘʨʘʥʪʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʚʧʨʦʜʦʚʞ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʪʘ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ (ʨʠʩ. 7.10).  

 

 
ʈʠʩ. 7.10. ʇʨʦʩʪʦʨʦʚʘ 3ɼ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʘʤʘʨʘʥʪʫ ʽ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. 

 

ɼʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ: 

Y = 19,5042+1,0816ʍ1 - 0,3806ʍ2; 

ʜʝ Y - ʚʤʽʩʪ ʙʽʣʢʫ, %; 


